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C ?3  BOUIH

KHTofaoHra Ba aBBajio cobct yi^HTyBwHCHra raiy^HM 3THJiaeTra« Cy khto<5 Kyn 
M  9ur My^HH MareMaTHic TepMHHjiapnn Tyrwaui Ba yjiapHHHr 38MOHaBHfl Ma3MyHHHH 
oqn6 6epnm  MacaJiacmm y3 ojiAHra MancaA ^ hjihS iqyftraH.

K sra p n  Hauip ^njinnraH  TepMHHOJiorHK jiyFaTjiap TepMHHjiapHHHHr TapicnSn jkh- 
] |aT M aa ^aM, yjiapHHHr. TajinHn sthjihhih  wH^aTH^aH ^aM sckhphS ^ o jira n  6yjiH m n 
0KHH 6 n p ra  KgMeC ^aw  6yjin6 Kjojiran. <I>HKpnMH3ia, 6 y  Macajia acyfla My^HMA«p pa 
afaa i^ca , MSTeMaTHK MeTOAJiap (JiaHHHHr Typjin-TyMaH 6yjiHM jiapnra khph6  6opaeTran 
ipM oa xajnq x^jKajiHrHfla KeHr ^yjuiaHaeTraH )^03iiprH 3aMOHfla 6y  Macajia a jio^nna 
a^aMHHT xac6  yraAH. U ly  MyHoca6aT 6njiaH ManTa6 nporpaMM acnra ojihS MaTeMaTH- 
ica ajieweHTjiapH KHpHTHjiaeTHp. Ma«Ta6 MaTeMaraKacH cH4>aT tomoh,tan  y3rapM O ^a.

JlHrn nporpaMMajiap jfyHTyBnHAaH ojwft MaTeMaTHKaHH aim a KeHr 6 hjiiiiuhh Ba 
MaTeManora rapai^H eTH iiim r 60 111 HyHajinuijiapHHii TacanByp ^Hjia 6 hjihuihh ra jia5  
n U H .

K h to 6 h h  83HuiAa a h k k ^ th h  9,'ieMenTap MaTewaTHKajaH o jih3  MaTeMaTHKara 
jTHuifla M3 6 ep M « ra n  npmiu,!inHa.i HHrn w n^aT jiapra ^ a p a ra u ira  h h th jia h k . M are- 
MOtHKa TepmmjiapH neA arornxa HHCTHTyTjiapn $H3Hita-MaTeMaTHKa (JOKyjibTeTjiapu 
R porpauM acaia Ky3Aa TyTiuiraH;',aH 6;ipMyHqa Kenrpoi^ 6aeH i^hjihhah. y n p a 6  Typa- 
XKrmt TyuiyHqa, TeopeMa, MeTOAJiapiw yjiapHHHr MaHTn^itfi TOMomira stT n S o p  6epn5 
h uo(hh  v u H iu r a  h h th jiah k . TauHHft, TepMHHjiap ^a>KM >KH^aTHAaH hoTeKHc e3Hjiraii.

0 a 3 t a 8  i|>aHAa ^ y j i a l  TaHjiaS o .iH iiran  TepMHH Skh 6e j i rn  (chm boji) ^aH H H iir 
napajiaerraw  co^acHAarn 6upop SyjiHMHiinr yMauiTHpHjiHuiHHH Te3jiaiuTHpaAH na 
ocoHjiauiTHpajTH, H o^yjiaft yfijiaC  T onnjiraH  TepMHii S kh  6 e j i rn  s ca  naiapH H H H nr jfa- 

JiaUfTHpHJIHIUHHH ^HfiHHJiauiTHpH^ K)6opaAH. <I>aH Ba JKaMHHTHHHr T a p a ^ H fi 3THUIH 
6 fiJtaH repMHRiapHHHr 6 np  i^hcmh scKnpaA'-!, maKjiHHH y jrapT iipaziH  § k h  ^yjuiaHM afl 

i^xah6  6 yTyttoaft f ty ^ o .in 6  K eraA n (M acajiaH, hhc6 h h  coH jiap, BapwaHTa, TynjiaM jiap 

K^nafiTMaCH na  Gomi^ajiap): aim n sa^T A a 6omK,a h h th  TepMHHjiap naiU o 6 jfjiaAH.

OaHHHnr TypjiH c o ^ a j ia p a  o y A m a  TepMHtiojiorHH ycTHAa C C C PA a ^aM Ba q e r  

wutapAa p m  h u i ojih6 60piWM0tyia.
By jiy ra ira  1800  r a  hi^hh MaTewaTHKa TepMHHH KHpHTH.iraH. B y  TepMHHOJioriw 

x f t t r r  6$ m 6, apiMOJiorHK jiypaT swac 3K34hhh y^AHpno yTaMH3; yH^a TepMHHJiap- 

hnbr Tani^HiiH, MawiojiapH 0 ^ 6  6epH.iraH 6 y m 6, yjiapHHHr aTHMOjionmcn (KejuiS 

w i^ ih ih ) i^apajiMafiAH.

TepwHHjiap, uiy xcyMJiaAaH 6np Heqa cy3jiap,n,aH n6opaT 6yjiraH TepMHHJiap 

xypaTAa ajt$asHT Tapra6« 6uj\au woSjiaiuTiipHjiAH. JIokhh jiyFatiiaH ^ofiAajiaHHuiim 

lQM>fijUuuTHpHui yqyn Kyn cy3.iK TepMHHjiapAa, MacajiaH, «Hy«;Ta», <TeopeMa», *Me- 

ttWt* cfatmpn naTHamraH TepMiiH.iapAa 6y cy3Jiap TepMHHHHiir oxnpHra ^ S h jia h .



4 C&3 EOIIIH

JlyFaTHHHr cy3JiHrH, ynHHr ajio^HAa Ma^ojiajiapn MaTeMST hk waMoaTqnjiHK, 
«ripocBeiueHHe» BaiiipneTHHHHr MaTeMaTHKa peaaKUHacH, 6np Heqa neflaroniKa hhc- 
THTyTjrapH Ba Pocchh (f>e/iepau.HacnHHHr yi^HTyB>iHjiap MajiaKacHHH oiniipHui hhcth- 
TyTjiapn ^aMfla ypTa MaKTafijiapHHHr KynrHHa j^HTyBMHjiapH Ba m3tom3thk mbtoahct- 
jiap TOMOHH^aii 6np Hewa 5op My^oraMa hhjihhah. S^pTa MaKTaG Ba ne^HHCTHTyTjiap- 
Himr jivFaT 6njian MycJiaccaji Tannuinfi m u ^ a n  yi^HTyBiHjiapHHHHr TaKpH3jiapn • oa 
6HJiflHpraH HCTaKjiapn aBTopjiap kojukkthbh TOMOHHflaH hmkohhht CopHqa ^nco6ra
OJIHH/IH.

Ajire6pa, coHjiap naMpiiHCH, rpynnajiap Ha3apaacHra ^onp  TepMHHJiapHH 10. H. 
C o p k H ii, TpnroHo.MeTpn5j, sjieMCHTap, aHajiHTHK, npoeKTHB reoMeTpHHjiap, reoMeTpna 
acocjiapn j^aMfa MaTeMaTHica MeTo^HKacnra Aonp TepMHnjiapnn H. F. O e j H H ,  MaTe- 
mhthk anajiH3, TynjiaMnap Ha3apHHCH, AH<j><j>epeHuHaji reoMeTpHH Ba 6ouin;a 6yjiHM- 
jiapra aobp TepMHHjiapHH O . B. M a h t y p o b  Ba 10. K. C o j i n u e B J i a p  e3flHjiap.

K hto6hh axuiHjiauira epaaM 6epraH ^HMMaTfia^o KypcaTMaJiapH yiyH aBTopjiap 
kojtji6kthbh C. H. IlyjibKHH, E . F . LUyjibreH(j3ep, B. A. KoiiflpaTbeB, B. H . Mhluhh, 
B. A. Po3eH(})ejibfl, B. H . JleBHH, H. B. BefliiMaH, E. F. KpeB/uinn, 3 .  E . EB3epn- 
xHHa, T. H. OnAejuiH, T. F . ByiiaTHH, H . C. ABpaMeHKo Ba 6oui^a ypToiyiapra 
TauiaKKyp H3^op ^HjiaAH.

AemopAap



A

ABAK— ABAK —  Ka:iHMni iohoh na pHM.riHKjiapHHHr j$hco6  TaxTacn, KcftHH^ajmK 
3ca y ypTa acp  FapSnfi EnponacK/ia ^aw Ky;i.iaHran. A. HHHr KOHCTpyKuHa/iapn Typjin 
xhji 6yjivi6, ynaaH apH({)MeTHK ^HCoSjiam ninjiapsifla c|)OM/(a.iaHn.nraH. JlacTjiaoKM A. ycTH- 
ra  K,yM cennjiraH  Ba fly ji-fy ji i\ hjih6 a>KpaiH;iraH Tei;nc TaxTa 6yjiii6, 6y flyjuiap 6yftHqa 
^HCoSjiaui OejirnjiapM (Toiima, cyHKMa. TaHrajiap) cypHJiraH. KeflHH>iajiHK 6y  ^ hco6- 
jiam  6ejirHjiapH CHwra TH3iuiraH Ba A. CHMJiap TopTHjiraH paMKa 6yjin6 i^ojiraH. A. 
6ai)3H m apn  xajiKjiapH.ua, Macajiato, XsiTofifla ^ o jn p  ^aM yqpa6  Typa;i.H. Poccnafla  
apH(J)MeTHK ^>ico6jiaiu ynyn y30K 3aMOHjiapaan 6epn MyT nm jiaTn6 KejiHHraH. 
HoM orpatJinn/ia A. cy3H Maxcyc ,%Hco*nam HOMorpaM M ajiapnra TaT6si^ STHjiaAn.

ABAUHCTbl —  ABAK4HJ1AP —  ^hco6  Huijiapnfla a 6 a m a a  (k .)  (Jw^AajianraH 
ypTa acp  MaTeMaTHKjiapn. A. ajiropnTM qnjiap 6Hjian, r i h h  ^HCodnam Huuiapnim 
ajiropnTMjiauiTHpnuinH eiyioBm uiap (vatjiyM  ynyMHft KpKjia 6yftH'-ia §3Ma ^hco& iou- 
qnjrap) 6njiaH Kypaui ojih6 6opHiiiraH (k. AjiropHTM).

ABEJIEBA rp y n n A  —  ABEJIb rpynnA C H  —  KOMMyTaTHBjmK (ypHH ajiMaui- 
THpaui) ^OHyiinra (i^. 3aKOH KOMMVTaTHBHOCTH), a-bHii ab =  ba  KOiiyiira 6yflcyHyB>-ii 
rpynna (k  ). MacajiaH, 1 HHHr n-napa>Kajiu KOMnjieKc tijiflH3;iapH rp y n n acn  Kynaii™ - 
pnui aM ajinra nncSaTan A6ejib rpynnacMflnp, n - AapawajiH ypHHra i$ i"H iujiap  rpyunacH  
sca AOejib rpy n n acn  9Mac (i^. CHMMeTpnqecKafi rp y n n a). A. r .  HopBerHHJiHK MaTe- 
M3THK A6ejib homh 6Hjian aTajiraH.

ABEJIH TEOPEMbl —  ABEJIb TEOPEMAJIAPH —  i^aTop/iap Ha3apHHCHnarH My- 
^ iim TeopeMa.riap. ByjiapaaH Oiipn ^yfli!AarHMa: a rap

00

p &  = 2 ° « ^  
n= 0

AapantajiH j^aTop Cnpop z0 Hy^Ta^a ai^HHj^auica, 6y i^aTop ^ a p  6np |z| <  R  <  z0 
enHK flOHpa^a TeKHc HHHiiJiauiyB>m 6yjiaAH. BynAan Tauu^apH, z —<■ z0 na l im  p  (?)

Z -* Z0
QO

MaBwyj Ba ^ Q o Z q  r a  Tenr, z  sca a rg  z  —  a rg  z 0 HpHM Tyrpu tiH3iu^ 6yflHua y3- 

n = 0
rapaAH. Py(})c{)Hiin —  AOejib TeopeMacnra ^aM K;apaHr.

ABPHC —  ABPHC —  uiaiyi npoeKuHsciiHHHr KOHTypn, TacBHpn. MacajiaH, opTo- 
ronaji npoeKUHH/ia inapHim r a6pncH anjianaAiip, HXTHepnfl napajijie.'i npoeicu,HH/ia 
uiapHHHr aCpncK sjijiHncflnp (i^.).

HeM. A brift —  KoiiTyp, TacBHp.
ABCOJIIOT — ABCOJHOT — 2-TapTH6jui s rp n  m!3Hi^ 6yjiH6, yHra^ iiHc6aTaii 

npoeicTHB TeKHcjiHK/ia (KecMa Ba 6ypwaKjiapHHHr) npoeKTHB MeTpmcacn ypHaTHjiraii 
6yjia/iH.

ABCOJIIOTHAfl BEJIHHHHA — ABCOJltOT MHKflOP. X a W H S  x  co iihhhh r 
a6cojiioT MHiyiopH (\x\ 6njiaH 6ejirHjiaHaAH) MaHtJiHH 6yjiM aran coh 6yjin6 , ^yfiH,narH')a 
aHHKJiaHaAH: a ra p  x  >  0  6yjica, y ^oji/ia |jc| =  x,  a ra p  x  <  0  6yjica, y ^ojiAa 
\x\ =  - x .



6 ABCOJHOTHAJI FEOMETPHJI

A O jojhot MHj^a,op TatpH(J>HAaH nyftim arH  MyHoca6aT,iap kcjih6  iHi<anH: 

lfl| =  I—  a |;  !a|2 =  |a * |= a * ; |a | — 16| <  |a +  b\ <  la | +  |6|;

la | —  t6| <  1 « - 6 1  <  |a | +  |6[; |a -6 | =  |a | |6|; =  | “ |,  6 * 0 .  
16| 16 I

MacajiaH, 1 ,6 ; — 5 Ba 2  coHJiapiuiHHr aficojnoT nHftMara moc paBHiiifla |1 ,6 | =  1 ,6 ; 
j-— 5| =  5 s a  |2 | =  2. Hm opajiapH KapaMa-^apuiH 6\?jiraH coHjiapHHHr aCcojnoT ^hB- 
naT jiapa 6Hp-6HpHra Tenrflnp: ]5| =  |— 5! = 5 .  TeoMeTpHK nyi^raH iia3apaaH, coHHHHr 
aCcojiior M imaopn coh yi^HflarH caHOK, 6ouiHflaH 6y cohhh  TacBnpjioBin H y^Tarana 
fiyjiraH Maco^aHH H(})o,ia STajn .

Arap coh KOMnjieKc, ht>hh z =  a  +  bi fiyjica, a6cojnoT MH^flopHHnr. yMyM.nam- 
ra n  Tym ym acH  m y coiiHHHr m o ^ jih  6vjih6 , y  6 y i« a ft fenjiaflH: |2) =  ) f  a2 + 6 1; 6y  
TeHrjiHKAaH |z | >  0  9K3HH KypHHa,iH. «MoAyjib» TepMHHH jpiyM yifl coHjiapra ^aM 
HiujiaTiijianH. reoMeTpnK Hy^raH Hasap^aH, z  cohhhhhp MoayjiH KOManeicc TeKHCjiHK- 
m m r KoopflmiaTajiap 6ouiiwaH z  ny^TaraMa oyjiraH  waco^aHH Onjiflnp ajxu. 4>yMK- 
UiiaKHiir [/ (,x)| a6cojnoT MHiyiopH Ba MO/iyjin uiyHra yxuuaui Tatpn^jiaHaAH. Bai>3H 
^ojijiapAa coHHHHr a6cojiiOT m hkaoph yirnHr adcaiioT  ^HftMara ae<5 aTajiafln. K J -  
HHHMa coHHHHr aficojiioT ^nflMaTn TyuiyHMacH MaTeMaTHKa,T,a Tenr.naM a.iap^aM/ta TeHr- 
CHiiHKJiapHH eiHiDfla, rpaijm tuiap ncauiAa, i^aTopjiapimHr Hi^HHJiauiHuiH" Ba y30K,Jia- 
■HHIUHHH TeKlHHpHIHfla HUIJiaTHJiaflH (n . F h a ) .

A 6cojiio t MHmop Ta-bpncjiHiaH (J>oftflajiaHH6, MacajiaH, ^yftH ^arn  (JiHicpjiapHHHr 
TyrpH aitaHHHH ocoHrHHa 6hjihui MyMKHH: 1) |x | =  x  TeHrjiaMa mckch3 Kyn eMiiMjtap 
TjhwaMHra s ra :  x  >  0; 2) |jc +  «/| =  1, x  —  i/ =  3 TeHrjiaMa.iap CHCTeMacn h k k h tb  
eMHMra s ra : (2, — 1) Ba (1, — 2); 3) i / =  \ x * — 1| (JiynKuHaHHHr rp a ^ H rn  ;/ =  x *— 1

$

f / f / ; /  i 
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2 < |Z |< 3
i  \ ' V "  
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1-pacM. 2-paCM.

napaOojiaHHiir B M D  e t a n i  O x  y iy ia  uy3ry jin  aKCiaiiTHpHiu ftyjin 6iuiaH xoch.i i^h- 
jiHHraH A B C D E  s rp n  MH3iii^aaH H6opaTAHp (1- pacM); 4) Kownjienc TeKHCjmK/ja 
5 <  |z | <  3 uiapTHH i^aHoaTjiaHTHpa/iHraH z  ny^Tajiapn n n r reoMeTpiiK ypHH Mapxa3H 
toop/iHHaTajiap 6otiiH/ia 6yjin6, pa/iHycjiapH 2  sa  3 ra  Tcnr 6yjiraH  h k k h tb  KOHueH- 
tp h k  aftjiana.iap opacn/ia (^a ji^a  nMn,ia) ervBMn tck h c jih k  nyi\TajiapiiHHHr TyruiaMH- 
A.'iu liCopaT (2- pacM ).

Aflafi.: H. M y  p  a  B  b e  b ,  n o n a T i i e  a 6 c 0 J i i0 T H 0 «l b c j i h ^ h h u  . a e f t c T B B T e j i f c n o r o  H H c J i a  b  c p e ^ -  
■ e .1 l u K O J i e ,  « M a T e M a r n K a  b  iu K O * T e » ,  1952, Jfc 6; H. T. cj> e  a  h  h ,  A 5 c o J U O T H o e  a n a q e H H e  S H C J ia  b  

■ y p c e  M a T e M a T H K H  c p e f l H e S  u i K O J i b i ,  c 6 . c T a i e f l  o n u T a  r a 6 o r b i  y H H T e j t e f l  M a T e M a T H K H * ,  H 3 f l -  
»o A nH  PC4>CP, M ., 1957. _

AbCOJllOTHAfl TEOMETPHJl — ABCOJIIOT TEOMETPHH — napajuieji TjfFpn 
%H3«Hjiap nanHMarH aKciiova.n,aii (nocTy.>iaTAaH) MyeracHO paBHUifla Ebkjiha reosie-
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TpiitiCH aKCHOMajiapnra acocJiaHH6 Ty3H;iraH reoMeTpHH f t .  AKCHoya, 1- mhcoji). 
A. r .  Ebkjiha reoiieTpBHCHHHHr ^aM, JIoSaqeBCKBft reoMeTpHacHHHnr (i^.) ^aM yMy- 
MHft ^HCMHnaH HSopaTjnp. MawiyMKH, Ebkjih/i reOMeTpnacH aiXHOMa/iapn cncTeMacii 
JIo6awencKnft reoMeTpHHCH aKCHOMajiapH CHCTevaCHAaH (Ja^aT t^ fp h  MwSHiyiapHiiHr 
napa/ijiejuiHra ^a^HAarn aKCHOMa 6n.iaH <j»pn KH.na.un; myHHHr yiyH napajuieji TyFr 
pn MH3H^jiap ^ai^HflarH aKCHOMa Skh yHra SKBHBajieHT 6yjiraH aKCHOMajiap (k . Ak- 
chom3, 1 -mhcoji) nJjuiaHHjiMaftAHraH TeopeMajiap A. r . ra  oha 6^jia^H. Macajian, 
6y TcopeMajiap A. r .  ra  OHAanp: a) ^ap l^aHAaft yq6ypqaK/;a hkkh tomoh Ahfhhahch 
yiHH'iH TOMOHAaH KQTTa; 6) ^ap i^aH/iafi y<i6ypMaKHHHr Karra 6ypiarH  t^apuiHCiiAa 
Karra tomohh eTa^n; b) yiCypqaKjiapHHnr TCHrjiHrH ^a^H^arH Teopewajiap Ba 6oin- 
i^ajiap.

A. r. TepMHHHHH BCHrep MaTeMarani Hhoiii Bofian KHpHTraH.
ABCOJIIOTHOE flH4><t>EPEHU,HPOBAHME TeH3opHbix nojieft (h Boo6me reo . 

MeTpHMecKHx o6i>eKTOB) — TCH3opjiap MaftflOHHHH (Ba yjiyMaH reoMetpHK ofSteKTjiap. 
hh) ABCOJIIOT flH<t><t>EPEHUHAJIJlAlll—KOBapiiaHT ^ocHjianapHH Baa6cojnoT ah(|).
(fiepenunajijiapHH )(HCo6jiaiii. z^,^,• • • 'K (xlt xt ............xn) TCH3opHHHr ypHHMa $aao
j  -Ca3Hc BeKTopH fiynajinuin CyflHia KoBapnaHT ^ocHjiacH Ae6 z iil> ■' •** (%,%,, .. 

xj—i< Xj +  , x j+ l , . . xn) —  z‘l l t - • (jcx> Xf, . . . ,  xn) atopMaHHHr Ax j  ra  
HHcCaTHHHHr Ax j —* 0 Aarn jiHMHTHra aftTiijiaAH (yyz<‘*, " ,<* 6hjibh CeArHjiaHaAH); 
e i,l%- ■ ‘k  Jiap M (xlt xt , . . ., xn) Hy^Ta/jaH M (xu  x , , . . . ,  x j + b x j ,  x j+ l , . . . .  x n)  
Hy^Tara napajijieji KyqnpHJiraH KoopAHHaTajiap CHCTeMaciiAarn z TeH3opHHHr K00pA;i- 
HaTajiapHHii SnjiAHpaAH.

A. A. HXTHepHft a4>4>HH 60FJiaHHIHAH 4>a30Aa KHpHTHjiaAH (t{. Â xJlHHHOii CBH3- 
hocth  npocTpaucTBo). A. n. KoopAHHaTajiap ajiMauiTHpHoira HHc6aTaH HHBapHaHTjuoc _ 
xoccacura ara. Beicrop MaftAOHHHHHr KOBapnaHT ^ocnjiacH KpHcixxJjejib CHMBojuiapH! 
(i$.) op^aAH 6yHAa6 feHjiaAn:

r f - g r - i ' w .S—l
A6cojuot AH(J>$epeHuHaji KosapHanr j^ocHjia 6hji8h nyftHAarHMa GopjiaHraH:

n
Q j j l l f  • -lk . . .  <4 ix %,

A. A- TeHsopjiap *Hco6HHHHr (k- TeH3opHoe HC«iHCJieHHe) My^HM 6o6hhh Taui- 
KHJI KJH/iaAH.

A a«6.: n .  K. P  » ni e b c k i  fl, PnuaiiOBa reoueTpHn h tchsophuS t u tm a .  rHTTJl. M.. 19531

ABCOJHOTHO CXOAfllUHflCJI PJIA — ABCOJHOT ^KHHJIAUiyBM H KATOP—
00

cohjih ^  On narop, 6 y  ^aTop jqaAJiaptfHHHr a6coAioT ^HSMaTjiapHAaa Ty3HAraa 
n= i

0»

^  |a„ | K3Top fli^HH/iaiiiyb*ih (k;. CxoAHiUHftcfi p«A) ^aTop 6yjiaAH. ^ a p  naHAa# 
»= l
A. h, H^HHjiamyBMH n^TopAHp. A. h. n . jjaAAapHHHHr fpHHHH HXTHepaft T apm b^a 
ajiMauiTHpHui s a  ^aiyiapHHH SHpAainTHpHin MyiiKHH, fiy CHJiaH yHHHr ftHFHHAHCH p -  
rapMaftAH.

00 #>

LUyHra yxuiaui (M ) ({.yHKuaonan ^a to p ra  moc 6yjiraH  aoujfltj



8 AEG O JlIO TH bia SKCTPEMyM

i\axop D  co ^ an n n r ^ap  ^aiiAafi M q D  Hy^TacH y iy n  aficojiioT hk^h Hjiauiy b>ih ^ a ro p  
C ^ c a ,  CepmiraH 4>yimuH0Ha.n ^aTop D  co ^a^a  A . h. RevtHjianH. Macajiaw,

1 —  i + ± + - . • +  (—  1)" +  ■ • • HaTop A . a , n . ,  qyHKH 1 + Y  +  T + " ‘+

-j- "<^r +  ■ • ■ (reoMeTpHK nporpeccH n) sjiyiHjiamyBMH i^aTop.

A B C O JllO T H blti SK C T PEM yM  —  ABCOJHOT SK C T PE M yM  —  OHp Hena y 3 ra -  
pyf.'iH.nap (})yHKUH!icnnniir sKCTpewyMU (n;.j. «A6cojiiot» cyaH fiy SKCTpeMyMHirar hhc- 
6 hvi SKCTpeMyM^an (^ . OiHOCHTejibHbiii axcrpewyM) (jiapi^ i^hjihuihhh TatKH^jiaft^H.

ABCU.HCCA — ABCUHCCA — ny^Tananr (jieKapT §kh atjxjwH) KoopflHHaTajiapn- 
flan 6hphhm kch. A 6cuncca oflar/ia jiaTiiH a.nf|)aBHTiiHHHr x  xap(|iH Cnjian 6ejirnjia- 
HajiH.

JlaT. absc issu s —  Kecn6  ojiHHran.
ABTOMOP<l>H3M —  ABTOMOP<l>H3M —  TynjiaMHH Cepn.irai! onepau.afi.iap (awaji- 

jiap) CHCTeMacH 6 njiaH y 3 Hra H30M0pi}) aKCJianTHpHiu (k . M30mop(J>h3m). M acajiaH, ^ap  
^ a ia a f l  xocMac ih 3 h k jih  ajiMamTnpHui BeKTopjiapHH Kym ntu Ba BeKTopHH coHra 
KynaflTHpHffl aM ajuiaoHra imcOaTaH hh3hkjih  (|)330HHHr aBTOMop({)H3MH?iHp.

A BT0M 0P4>H A jl <J>yHKUHJI —  A B TO M O P* 4>yHKUH5I —  KOMnjieKc y3rapyB- 
MHHHiir aHajiHTHK (j)yHKu,HHCn 6yjin6, KOMnjieiic apryMeHTHH 6npop  Kacp-iH3HiyiH aji- 
MamTHpHm 6HjiaH ajiMamTHpHmaa yHHHr î hhm3th y3rapMaftAii. B apqa m ynflaii aji- 
MaiuTHpHmjiap TynjiaMH rp y n n a  (n .)  TamKHJi ^HJia^HKH, 6y rp y n n a  ^awwa Kacp->iH- 
3hi ĵih ajivamTHpHmjiap rpynnacHHHHr K,ncM-rpynnacHii,an noopaTflnp.

AAAMCA M ETOfl —  AAAMC M ETOflH. t/o =  /(* o) OomjiaHFHi mapTjiH y '  =  
=  / ( x, y)  AH(jK})epeHUHaji TenrjiaMajiapHH cohjih  H H Terpajuiam ja AjiaMc m 6toah

1 5
Ajln —  'Tn +  "jj" I + 1 2  ^ ^ n —2 +  ••■ (*)

(JiopMyjiann t3 t6 h ^  i^Hjmuira acocjiaHa^H, 6yiw a =  y ' nh  =  /  (xn , tjn )h.
A rap  (*) (JiopMyjtaaa hkkhhhh  TapTii6jiH aftnpMajiap 6 HjiaH >ierapa.iannjica, 6y 

weTofliiH TaifiHK i^Hjinm y iy n  jiacTjia6 x v  =  x n h v a  x 2 =  x a +  26 KnflMaTjiapra 
moc 6yjiraH  y x Ba r/2 jiapHH 6npop  fiyji 6HjiaH Tonnm  3apyp. ByHAaH Keiinn (*) $o p - 
uyjiaAan 4>oflflajiaHH6 Ay t  h h h t  HHfiMaTHHH Ba y 3 =  y ( x 0 +  3h)  hh Tonnm , myHHiir- 
*ck rjg nn, A r^ Ba A2r)j hckjih  apHpMajiapHH, yH^aH KeflHH A 1/3 hh  aHH^jiam MyMKHH 
Ba ^0Ka30.

TeHrjiaMajiapHH AflaMC MeToan 6jHH>ia eqnm  oflaTAa w a,iB ajuiap  waKjiH/ia 6e- 
p iu iajm  (Tai^ocJiam  yMyH 6y  TepMHHjiapra ^ a p a n r : PyH re MeTo^, 3fljiepa —  Kouih 
fcCToa). ^HCjtennoe. HHTerpHpoBanne TepMHimra ^aM n,apanr.

AflaO.: A. H. K p ti ji o b, JleKî HH o npH&nH*eHHbix BbilHCjieHHHX, rocTexH3flaT, M., 1954.
A /m H T H B H A H  T P y n r iA  —  AAQHTHB r p y n i l A  —  A6ejib rpynnacnHHHr aflHH 

y3H; A . r .  a a  rp y n n a  aMajiH +  chmbojih OHJiaH e3Hjia.n,H Ba i^yiunw aMajiH ^eflHjia- 
j>H. By hom jiaTHHia a d d i t iv u s  —  n y m tijiran  neraH cv3flan ojiHHraH.

A^HHTHBHAH TEOPHJl HHCEJI — COHJIAPHHHr AflflHTHB HA3APH3-
CH —  coHjiap Ha3apHHCHHHHr 6yjiHMH 6y jin6 , yH^a 1, 2, 3, . . .  HaTypaji conjiapHn 
nawiyM  K^piiHiimnarH ^yuiHjiyBqHjiapra eftnm ra a jio ^ aao p  6y jira ii M acajiajiap y p ra -  
HHjianii. C. a . h . fla rn  xapaicrepjiH Macajiajiap BapHHr npo6jieMacn (h,.), Fojib/i6ax 
npo6jieMacH (i^.) Ba oomi^ajiapAHp. C. a . h. fleraH hom jiaTHHqa a d d i t iv u s  —  ^yrnnji- 
ran  cy3H^aH kcjih6  qH^aflH.

AZWHTHBHblE BEJIHHHHbl —  AAAHTHB MHKAOPJIAP. 3.ieMeiiTjiapH y»yH 
HyniHm aMajiH aBiuyiaHraH E  TynjiaMAa aHHKJianraH cohjii: f{x)  4>ynKu.nnjiap

/ ( * 1  +  * 2) =  /(* 1 ) +  /(*a) 
mapTHH nanoaTjiaHTHpca, v jiap  aflflHTHB MHiyiopjiap ae o  aTajiaAH. )Khcmhhii r  
cnpTHHHr io3ii, qH3m^HHHr y3yHjiHrH, Macca, o fhp .ihk  Ba m yH ra v x m am  Mwyiopjiap 
aAAHTHB MHHAOpra ■ mhcoji 6yjia  ojiaAR. A /w h th b  MHiywp .neran hom jiaTHHna addi-  
l i v u s — ^yiHHjiraii cy3H^aH ojiHHran.
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Afll>H)HKTA — AflTilOHKT —  ajirefipaHK T^ji/iHpyBqHHHHr x y /m n  ' y3H (n. 
Ajire<5paH>iecKoe /lonojiHemie). A. /leran hom jiaTKiwa ad ju n c tu s  —  ^yuinG  i^yfiHjiraH 
cy3H/ian ojiHHraH. '

AKCHAJIbHblA BEKTOP— AKCHAJl BEKTOP — yi^ BeKTopHHHHr xyzyw y3H 
(H. OceBofl BeKTop).

AKCHOMA —  AKCHOMA —  6npop MaTeMaraK H asapys apaTHuifla 6omjiaHFH'i 
(j>ai(T (acoc) flefi i^apajiaflHraH Ba hc6o tch3  ^afiyji KHJiHHaflnraH wyMJia. MaTeMaTHK 
Ha3apH$iHH acocjiaiDHHHr MaHraigift nofifleBopn ^Hco6jiaHraH aKCHOMajiap cncTeMacH 
^ a im a  Bai^T ^aM TyrajijiaHraii Ba TaKOMHJuiauiraH 6yjiMaft^H, 6aJiKH A. jiapHHHr y3H 
Ka(?H y3 rap n 6  Ba TaKOMHjuiauiH6 TypaflH.

AKCHowajiap cHCTeMacn 3haz<mhtch3, spkhii Ba Tyjwi^ 6yjiHuiH KepaK (i^. H eaa- 
BHCHMOCTb CHCTeMU 3KCHOM, Henp0THB0peMHBOCTb CHCTeMbl 3KCHOM. IlOJlHOTa CHCTe- 
Mbl aKCIIOM).

MHeojuiap: 1 . Ebkjihahhhf napajuiejuiHK ^a^H/iarn A . ch (11 jiefttjiep aKCHOMacn: 

6epHjiran a  Typpn iH3Hiyia eTMaraH A Hyivra opi^ajiH A  Hyi^ra Ba a Typpn 'iii3hh 

6 HJiaH aHH^jiaHa«HraH TeKncjiKK^a a  T yrpn  iH3Hi^a napajuieji 6 yjiraii 6 imaflaH op- 

thi^ 6 yjiMaran a' Typpn mh3h^ yTKa3Hui MyMKira; 2 . ApxHMe/i A . ch (k .); 3 ) JIo6a- 

neBCKHM A . ch (K,. JIo6 aieBCKoro reoMeTpHH); 4 ) JlefleKHHfl A . ch (i^.). 5̂ ap 6 «p 

reoMeTpnfl (3 (J>4»hh, EBKjiHflj npoeKTHB sa 6omi^a reoMeTpHHJiap) yiyn y3HHHHr aK* 

CHOMajiap CHCTeMacw MaBwyOTHp.
Mkkhhmh ToMOH^aH, >;ap 6np reoMeTpun HHa y3HHHHr ajiMamTHpnmjiap rpynnacn  

6 hji3h j^aM (^ . SpjiaKreHCKaH nporpaMMa) §kh 6y reoMeTpHH (jiaaocHHHHr flHcjxjjepen- 
UHaji-reoMeTpHK xoccajiapn  6njiaH ^aM aiiHKJiaHHmn MyMKHH.

r eoMeTpHH, apH(j)MeTHKa, sj^raMOjuiap na3apHHCH Ba 6ouiK,a MaTeMaTHK <})aHjiap-
HHHr aKCHOMaTHK ycyjiM  Ty3HjinmH MatJiyM.

A . nocTyjiaT (i^.) ne6  ^8M aTajia/iH. i^. OcHOBaHHH reoMeTpnH.

TpeK. a |/b ) [ ia  —  ^ypMaTra ca30B0p 6yjiraH  my6^aCH3 wyMjia; ^ypMaT, s ^ ra p o h , 
o6py.

AKCOHOMETPHJl —  AKCOHOMETPHJI —  maKjiHimr myH/taft napajuieji npoeK- 
UHhchahpkh, 6yn^a iH3Ma TeKHCjiHmfla uiauji y3H >KofijiamraH Typpn 6yp'iaKJiH <t>a- 
sobhS ^eKapT Koop/iHHaTajiapH cHcreMacH Ba Koop^nnaTa TeKHCjiiiKjiapHHHHr 6HpHra 
(3- pacMJna x ' 0 ' y '  TeKHCJinrHfla) ojiHHraH (hkkh.tkim hh) npoeKUHsicH 6HJiaH 6 n p ra jiH iu ia  
TaccHp sTH jia^H ^A . maKjiHHHr Koop/iHiiaTajiap cucTeMacHra iiiic6aTan i^He<J)acH Ba 
}KoflJiauiiimHHH THKjiam h m k o h h h th h h  6epa/iH.

A . (|>poHTaji npoeKUHHJiapra (iv) (hkkh eKH yn 
TeKHCJiHKKa) Kaparan/(a aHia KyprasMaJinflMp. Op- 

ToroHaji npoeKuiiHjiap/ia (JmsoBHii maKJiHHHr Tac- 

bhph ajio^H/ia-ajio^H/ia (hkkh eKn yiTa nepnen- 

flHKyjiHp TeKHCJiHK/ia) npoeKUHJiJiapra a*paJiraHH 

^oji/ia, A . /la aca maKjijiapHHHr TacBHpn hxjiht Ba 

hk,koh 6 yjia/iH.

AKCHOMeTpiiK Koop/iHHaTajiapHHHr 0 ' x ' ,  0 ' y ' ,
 z '  yK-iapn opacH/iarH ofm3jihk 6yp>iaKjiapH Ba 6y 
Jiy iarH  6hpjihk  KecMajiap y3yHJiHKjiapn (aKcoHOMeT- 
pH'; 6HpjiHKJiap) opacH /iarn MyHoca6aTra %apa6 A.
HHIlr H30MeTpHH, /^HaMeTpHH, Ka6HHeT npoeKUHHCH 

Ka6H xycycHfi ^ojijiapn Pvjihiuh MyMKHH.
A. aa >;ap ^aH/iuH A Hyi^Ta hkkh nytvra 6y- 

ah6 TacBHpjiana/iH: Cnpop Koop/iHiiaTa TexncJiHTH- 
flarn  6npiiiaM'iii A ' npoeKUHHcii Ba hkkhji3mmh A "  
npoeKUHHCii.

A. aKC0 H0 MeTpHK npoeKUHH /ie6 ^aM aTajia^H.
TpeK. a |o v  (axon) — vi^, n eT p e iv  (m e tre in )  — yjiiaBMaH.
AJITEBPA —  AJirEBPA (aj»Ka6p): 1°. A. —  MaTeMaTHK ifaH 6yjiH6, yH/ia rpyn- 

na, ^ajii^a, Mafl/ioH, cTpyKTypa ’ Ba uiy K afn o6i.eKT.nap ypraHHjiaflH. A. HHHr ajio^H- 
Aa moxooMacH ajieMenTap ajire6pa/iH p (k,).
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' ■ K^c^apoi^ MawKXna A. TenrjiaMajiap ewniu ^a^HAarn TawiHMOT Ae6 ^apajiann. 
Ak<ia Kfinr, MamoAa A . AeraiiAa 'hxthSph S >Ta0HaTJiH TjxuiaMHHHr ajieweHTJiapH ycta- 
Aa coiiJiapHH hJ iuhui Ba KfnaiiTHpHui KaSn oflaTflarH aMaJUiapHH yMyMJiaumipymH 
aMavwapHH ypraHyBHii 4»an TyuiyHHJiaflH. A .. HHHr My^HM aJioMa™ myHAaKH, aKajiH3 
Ba TonojiorHH (k -) Aa 'HULiaTHjiaflHraH jihmht fohch, sjieMeHTjiapHHHr qeKCH3 hi ĥh- 
JtHFH FOHCH A. fla e^JM^fiAH.

2°. K  MafiflOH ycTHxara A. — ^aji^ara TerHuuiH oflaMarH aMajuiapflan TiuinapH 
K  Maftqon djieMeHTjiapnra i;ynaflTHpHiu aMajiH anH^jianraH A  ^aji^a.

ByHAa aMajuiap ^yflH^arH xoccajiapra sra  oyjinuin Tajiao KHjinna^H: ^ap K,a*wfi 
a, b £  A  Ba 1t, l £ K  yqyn:

1) 0-fl =  0 , 4) (k +  /) a =  ka  4 - la,
2) 1 • a =  a, 5) k  (a -j- b) =  ka  +  kb.
3) k  (la) =  (kl) a,

BjrryH K03$$HitHeHTJiH Kyn^aAjiap ^ani^acH A. 3Mac, ^a^H^iiS K03(J«JiHUHeHTjiH Kyn- 
Xajyiap ^ajiK,acH sca A. flnp.

AjwC.: 3hh. SJieM. MaT., t .  2, rocTexu3MT, M., 1951; M. H. B u r o j c K H l ,  SjieHeirrap 
■aTenaTBKaj^aii cnpaBOWuK, ctfnHTyBMH*, T. 1970.

AJIrEBPAHHECKAJl TEOMETPHJI — AJirEBPAHK TEOMETPHa — reoMeTpHK 
xapaKTepAarw $aH 6y.'in5, yH^a ajireSpaHK s rp n  iH3HKJiap Ba cnpTjiap, yMVMan aji- 
refipaHK KvnxHJiJiHKJiap (k- Ajire6paH>iecKoe MHoroo6pa3He) Jp ram jia flH .

AJirEBPAHHECKAJl KPHBAfl — AJITEBPAHK 3TPH HH3MK, — ajireCpaHK Kyn 
xmiJiKKHHur n  — s =  1 6yjiraiwarH xycycnfi j^ojih (k_ AjireopaniecKoe MHoroo6pa3He).

AJirEBPAHHECKAH fTOBEPXHOCTb —  AJirEBPAHK CHPT —  ajire6paHK K?n- 
xiuiJiHKHHMr n  — s =  2 Gyjirasuarn xycycHfl ^ojih (k. AjirefipaHqeocoe MHorooCpa- 
3He).

AJirEBPAHHECKAfl <l>yHKU,Hfll — AJITEBPAHK 4>yHKUHJI — uiyHZiafi y  =« 
=  f (x)  (JjyiiKUHHKH, 6y  ^yHKunfl y>iyH F(y, x) Kyn^aA MaBwyfl fiyjinS, y  =  f ( x ) 6yji-

raHAa F(i/, x)  =  0  aiiHHnT ^aHoaTjiaua^n. Maca/iaH, x  apryMeHTra y  =  x — | /  i i f !
V 5-{-jc*

MyHOca6aT opi^aJiH 6ofjianraH y  (JiyHKUHK'A. cj>. fliip. A. tji. fiyjiMaraH (JiyHKUHHjiap 
TpaHcueH^eHT (JiyHKiiHHjiap (k .)  flefiHjia/iH.

AJirEBPAHHECKOE 3AM KHyTOE nO JIE  — AJirEBPAHK EflHK MAflflOH —
uiyHAaft P  MafiflOHKH, K03iJ)(})HUHeiiTjiapH P  /iai! ojiHHraH ^ap i\aHflafi n- Aapaxcajw 
(«>■ 1) Kyn^aA 6y  MafiAOHAa n Ta HjijH3ra s r a  (H.nflH3JiapnHHr KappacH KaHqa 6y.aca, 
yjiapHH myH*ia hjihh3 ae 6  ^H co& raraiw a). Anre6paHK coHjiap MafiAOHH A. e. m. ahp 
(K- Ilo jie  ajire6paH>iec!:nx HHceji). KoMnjieKc conjiap MafiAoim ^aM A. e . m. 6yjia- 
AH. OxnprH AabBo ajire6pa acocnfi TeopeMacHHmir mymkhh 6yjiraH  Tai»pHiJ)jiapHAaii 
GapHAHp (^ . OcHOBiiaq TeopeMa ajireopbi).

AJirEBPAHHECKOE BbIPA)KEHHE — AJirEBPAHK H«l>OflA — ajire6paHK aiwaji- 
Jiap (i^yuiHtti, aHnpnm, KyriaHTiipHUi. 6yjiHui, CyTyH A ap a*ara  KyTapnizi Ba 6yTy:i 
R^pcaTKHHjiH hjiah3 qH^apnui) HUiopajiapH Ba s^thmoji, 6y aM3JuiapHHHr KeTMa-KeT 
(laxcapHJiHuiHHH KypcaTyBqn uuiopajiap, m i  i^aBCJiap (h;. Cko6kh) GiuiaH Chphkth- 
jwjih6, >;aptj> Ba conjiapAan Ty3iuiraH HifoAa.

. A rap A. n. a3 coHJiap Ba ^apiJuiapHHHr hjiah3 nuiopajiapH (pa^HKajuiap) i^aTHaui- 
««ca, 6yHAafi HiboAa paunonaji A. h. AeSiuiaAn; A rap A .h. Aa paAHKajuiap i^aTHaui- 
ca, 6yHAafi mJioAa iippauHoiiaji A .h. (hjiah3 ocTHAarH coh Ba ^aptjijiapra HHc6aTan) 
4efiHJiaAH. Arap pau,HOHaji A. n. Aa ^apijum H<J>oAara 6yjiuui awajin naTHaiuMaca, 
6y A. h. 6yTya A. h . AefiHJiaAii. Xa P KaHAafi A. h . y3HAa KaTHauiyBqH ^ap^jiap- 
m n r  (afap  6y Jtapijuiap \'3rapyB>iH Miiiyiopjiap Ae6 HHCo6jiaHca) ajirefipamc (JiyHKUHs- 
ciWHp (k .). JleKHH ^ap KaHAafi aAre6paHK diyHicuHHHH ĵ m A .h. RvpnHHmHAa Tacsnp 
sth6 6yjiaBepMaf'AH. - . •

MHCOJuiap. I) 2« -f- tP c — ~2 ab — oyTyn A. n; 2)— — KacpjiH A. h.;



j w i r o a

3 ) a V  2 —  b\ 3 V  a +  b —  nppauH O H ^ A. h . A.F.jiapHwir 6at3H  6«p xycycHS * o ji' 
jiapH Onp^aA^ap (^ . O^HOHJieHw) jjaMfla kJnjja& iiap (x,. M HoroqjieHu) flefi aTajiafln- 

AJIrEBPAHHECKOE flOnOJlHEHHE — AJirEBPAHK TyjlflHPyBHH, Ksa^paT 
MaTpHuaHHHr 6upop aij aneMeHTHHHHr (eKH 6«pop sjieMeHTHra oh a) A- t - AeC Cy 
sjieMenTHHHr (—  1),+ ^  Hisopa fiHJian ojinnraH  M y  MHHopnra afiTnjiajin, h ih h  a i f  
SJieMeHTHHnr A. t .  yHHnr Hn^eKCJiapn {ihfhh^hch wyiJiT CyjiraHAa M y  mhhop 6HJia« 
Chp x h ji 6yjiaA«, HHAeKCJiapnHHHr i  + ;  (Vhfhhahch toi^ 6yjira»A a sca A. t .  Cwjian 
MHHOp i^apaMa-^apuin coujiap  fiy»naflH. ZlerepMHHaHTHH yHHHr fiyjiH esH ycryHH 9Jie- 
MenTJiapH Cyflnqa ^ncoOjiauiaa A. t .  m h  (i^. OnpeAejiHTejib) <jx>iiAajiaHHjia;«i.

AJirEBPAHMECKOE _MHoroOBPA3HE — AJirEBPAHK KyilXHJIJlHK — fle-
Kapr KoopflHHaTajiapH cHCTeMaCHAa KoopAHHaTajiapu

^*l(-*l» ^2' * • •• % )  “
........... Xn) =  0,

Fs(x1, x2, xn) =  0

KypHHHHi^arH TeHrjiaMajiap cncTeMacHHH ^anoaTjiaHTHpaflHraH x?M m  Hy^TaJiHp Tyn- 
jiaMH, 6yHAa Fi(i =  1,2, . .  ., s) — x t , xg........... x„ HOMauiyMJiapHHHr Kyn^ajiJiapn.

A JirE B P A H H E C K O E  HHCJIO —  A JirE B P A H K  COH —  6yTyn pauHOHaji K03c|xj)n- 
UHeHTJiH Kyn^aAHHHr haah3h . T. KanTop A. c , jiap TynjiaMH cbhohjih Tynji/iM Taui- 
KHJI K,HJ1H1UHHH KypcaTAH.

A . c . 6yjiMaraH coHjiap TpaHCuetweHT coHJiap (k,- TpancuenAeHTHoe mhcjio) Ae6 
aTajiaAH. A .c . Jiap MafiAOH ^ochji i^hjuiah, h ih h  A. c. JiapHHw hmfhhahch, aiiHpvacH, 
KynapTMacH Ba CyjiHHMacH nua A.c. 6jjiaAH. A. c. jiap MafiAOHH ajire6panK enni^ 
MafiAOHAHp fa. AjireCpaHMecKoe 3aMKHyToe nojie), ht>hh K03<{)$HHHeHTjiapH A.c 6yji- 
ran n-AapawaJiH (n >  1) ^ap ^ann,aii K^n^aAHHHr Hji,HH3jiapH j^m A. c. A«p.

M iicojuiap. 3(ap ^aiw afl pau,Hoiiaji JL  coH A. c. flnp (6yHAa p  Ba q —  6 y iy »

' "
coHJiap), 'iyHKH y  6yTyH KoaijxjmuHeHTJiH qx —  p  nyn^aAHHar hjiah3ham p. / wi . b9 
coHJiapn A. c. AHp, MyHKn fiyjiap moc TapTHf\na 6yTyn iio3(Jx})HilneiiTjiH a ! |- 1 Ea 
x 11 — 39 Kyn^aAJiapHHHr HJiAH3JiapHAHp. CTeneHb ajireCpaHMecKoro hhcji:. h- )'s:nr:vira 
Xfiu ^apanr.

Ax»C.t' A. O. T c j i b d i o u A  TpaHcueii,aeHTHbie H ajire6pamecKHe 'jac-ia, rc n c s :.3 ^ a T , .-M.
1052.

A JirO JI — AJirO JI — sjieKTpoH ^HCoCjiam MaiUHHaJiapii y*iyn np rrp ,:mm :.iop. fy- 
3nuiAarH yiiimepcaji (yMyMHfi) th j i  na yMynmS .CHMBdJitwa. By pj-iajiiK tiiji 
(a jiro ji-6 0 ) 1960 Sha HHBapiiAa napuxA a 6?jm 6 f r r a n  xajiKapo :iUii:j;epeiii;i:HAa 

)6yji iyi.niiiraii.
B y xajn^apo th jih h h t acocni* cm iB ainapH  H yfliW riuapA iip : JiaTnn ^ ap ^ jiap n  

(26 xa 6oui j^ap;}i Ba 26 Ta khmhk ^ap'})), apa6  panaM .iapn (0 Aa>i 5 r  i<ia), liKKHta 
xanTHKnfi MaiHo (o^a^HnaTs ^aMfla «§jifoh»), Merapa.'ioii>ni Maxcyc cn?,iBOAAap M3)# 
Myn (aMiJiJiapnmir Hinopajiapn, OyjiyBmijiap on i^aBCJinp) i:a, hh.\o>it, lny  CdvfiM 
HiiijiaTHJiaAWraH 20 ra  in:r.TH3lia cy3Jiap TynjiaMH.

IUyHAafi k h a h 6 , A. 6npop KoiiKpet uacajiaHH em im im nr aimi^ TapTiiCHiin 101 0̂ - 
pH,ia -RypcaTHjiraH cHMBojuiap epAawii 0 n .ian  H^ioAa s t i iu i  y -iyn  h m k o h h h t TyFAHpH<5 
6epypqii Maxcyc cncTeva enn  BociiTa^np. -

A. hh ^ ap  6np  KOHifpeT sjieK tpon xiico6.nam w am nnacnra  6eBOCHTa TaT6«^ STiml- 
Aa xaji^apo  thjihh (A. hh) MauiHHa T iunira vTKasaAnraii nporpaMSfa Ty3i*.naAH. Byii- 
Al «Tap*HMOH» nporpaMMa epAaMn Ciuian MamHHa 6y  thjihh J sh  «TymynaAH». ^ a -  
HHFvarA a A . Jtiicofinam ajiropiiTMjiapiniH mjiOAajiamHijjlr npm m nnnaJi yHHEepcaji Titjin 
6yjiH6, iiJiMHfi TeKmHpnm nm jiapnfla i^iiMMaTra TymaAnraH napaJiJieJH)3Mra 6ap^:tM 
CepaAH, nporpaMMajiamHH aBToMaTJiauiTiipHm ncTti^fiojuiapHra ^aw aa >inco6jiam npo- 

rpaMMajiapn Ba HHiJiopMaunH afiHp6ouuia:iira Kenr ilyA o ih O CepaAn.
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AJITOPHTM  (A JiroPM 4>M ) — A JirO PH T M  (A JirO P H 4> M )— DHpop onepau,nsi.iap 
(aMajuiap) cHCTeMacHHH MawiyM TapTHOfla dawapHiu ^ a iy m a rn  anHK ^on/ia 6yn\\6, 
Mat/iyM CHH(})ra oh/i MacajianapHH e iH ilira  iimkoh Cepa/w.

A. AacTjia6i;n fiepnjiraH MatjiyMOTjiap epflaMH fiiuian qewiH con/iarn  n^a/iaMJiap 
(aMajuiap) opnajin  H3.naHaeTraH HaTHwara ojih6 Kejiajin; fiyafla 6epHJiran Mai>jiyMOT- 
jiap waijiyM u e rap a  HMH.ua y3rapaflH .

Ajirefipa Ba coHJiap na3apnacH/ia, uiyHHiirj;eK MaTeMaTHKaHHnr 6oiui^a fiyjinvjia- 
prffla K^nrHHa TypjiH xhji A. jiap ^apajia/iH. MacajiaH, 3Hr cojma ajiropHTMjiap — 
apa(J)iiieTH'i aMajuiapHHHr 6a>KapHjiHiu Tap™6HHH KypcaTyBHH ^onflajiap, Ebkjih/i A. 
(k;.), KBaapaT hjiah3 Mii^apHiu A. Ba. n- TaprafijiH flcTepMHnanTHH ^HCofijiaiu A., 
Cappioc (i^.) ^onnacH—  3- TapTM6.au ^eTepMHnaHTjiapnn ^Hcofijiaiu A., MaTpnua paH- 
thhh (k;. PaHr MaTpnubi) ^HCo6jiaiu A., ajire6paHK TeHrjiaMaHHHr ^aiyi^HH HJi/iH3.napH 
cohhhh aHHiyiaui ajiropHTMH — LIlTypM ^OH^acH (k. UlTypMa npann.no) Ba j^ca3o.

A. cJ'3H IX  acpAa n iu aran  yjiyF y3fieK MaTeMaTHK ojihmh Xop:i3Mnfl HCMHHHHr 
fiy3Hfi ojihhhuih HaTHwacHAa KeJiH6 MHiycaH (apa6 'ia  aji Xopa3Miifl AeraHH — xopa3M- 
iiHK a e ra ii  MaiHOHii fiHji/yipa/iH 6kh jiaTHHjiauiTHpnjiraHH Algorithmi). Xopa3MHft apH<Ji- 
MeTHKa s a  ajirefipaaan  jKyaa My^nw acapjiap e3raH 6yjiHfi, fiy acapjiap X II acpna 
ap a6  thjih/wh jiaTHH Tiuinra TapwHMa ^njiHHraH Sfln. EBponajiHicjiap ^HHfljiapHHHr 
^iijih n03Hu,H0H caHOK, cncTeMacH (Kynimwa 6yHH a p a 6 ia  canoi^ CHCTeMacn nnTt aTa6 
xaTO ^HjiHiuaflH) Ba a jireo p an n n r acocnfl Kpim ajiapn 6hji3h MaHa rny acap jiap  opKajw 
TaHiiuiHiuraH. A. TymyimcHHHHr j^dkmhhh aHiuyiaui ^hAhh 6yjiraH Jiiirn cadafijiH Ba 
6ab3H MacajiajiapiiH eMiiui y liyH A. HHHr MaBwy/i sMacjiiirnHii nxTnpo khjihui Maca- 
jincHra Kejm6 KOJiran naftTflarm ia 6y TyuiynMa KepaK oyjiHum cafia6jiH waTeMaTHKa/ia 
y3oi\ oai^T A. TymyHuacH annh; T atpn ijira  s r a  6yjiojiMa^H. A. hhht annK TatpH^Jia- 
pHim XX acp/(a finp Hena MaTeMaTHKjiap 6epfliuiap. LUaKjin TypjinMa 6yjiraH  6y T a v  
pH(|)jiap KeuHHMajiiiK 6Hp-6npHra SKBHBajieHT 6 y jin6  MHiyw.

Bnp ^aTop oMMaBHft .viacajiaJiapHH eMHiuHHHr A. MaBiKyfl SMacjmrH hc6o t  sthji- 
Ah. By co^a/ia s n r  sx u ih  HaTHxara coeeT MaTewaTnrH, JleHHH MyKO(j)OTHHHHr jiay- 
peaTH, aKafleMHK n .  C. H obhkob sp h u ia h ; y rpynnajiap  Ha3apnacnAarn aflmiHTjiap 
npofijieMaciiHH eMHiu yiyH 6mpopTa ^im  ajiropHTM MaBwy/i 3MacjiHrHHH hc6o t ^hjijih.

T yp jin  ajiropnTM Jiap TonHiu, i^aTop MacajiajiapHH eMHiu yMyH ajiropnTM jiap mbb- 
w yA SMacjinrHHH Hc6oTjiaui Ba ajiropHTMJiapHHHr yMyMiifl Ha3apHHCHHH sipaTHuiHHiir 
My^HMJiHrn Mauiiina MaTeMaTHicacHHHHr Te3 pHBOKJiaHiiuin TytjiaiijiH siHiAa o p ta h ; 
Ma-bJiyMKH, MduiHHa MaTeMaTHKacH TerHiujiH ^ncofijiaui MauiHHaJiapH sipaTHui viyJiH 
6Hjian j^ap ^a it/u rl ajiropiiTMHH awaji/ia iiuiJiaTnui yqyn  iim kohhht sip? th6  6epaAn 
(k, 3jieKTpoHHbie un;[)poBbie MauiHHu).

^  Ajiao.: B. A. T p a x i e H 6 p o T ,  AjiropiiTMbi h MamnHiioe peuiCHne 3;i;(a^, <}>H3MaTrH3, M.,

AJirOPHTMHKH —  AJIT0PHTM4HJ1AP —  y3jiapHHHHr apnf})MeTHic ^ncoOjiaui 
HuuapHfla MaijjiyM K,on/ia (iv Ajitophtm ) OyflHMa e3Ma piBHuifla 6awapHjia^Hrati \ k- 
co6/;aH 4>°H/ia.iJHyBiiH ypTa acp MaTeMaTHKJiapiiflHp; yjiapHHiir xhco6 HiujiapH a6an 
(k, ) epAaMH on„naH $hco6jiobmh aOaicMHJiapHHHr ^hco6  nuijiapnra ^aparan/ta aima My- 
KawMaji 6yjiran.

AJ1E«1> — AJlE<t> —  <j)HHHKHfl aji(j)aBHTHHHHr 6 hphhmh J^apthn; T. KaiiTopra sp ra -  
ujtiO, 6 h3 ^aM MeKCH3 TynjiaMJiapHHHr i^yBBai hhii u iy  j^ap^) CnjiaH 6ejiniJiaftMii3. Ma- 
ca/>aii, caHoi^jiH TynjiaM (i^. CMeTiioe MHO>KecTBQ) ^yBBaTH CnjiaH Sejirnjianazin 
(A • uojib Ae6 yK,H.na/iH).

A JlH flAAA— A JlH flA ^A — yq/iapHZta th k  ypnaTHJiraH njiacTiuiKajiapH Cyjiran mh3- 
rtm  lyjiHfi, 6y nJiacTiiHKajiapAa /w onTp aTajiyBMH TeuiHK 6yjia/iH. A. napaHca- 
ji tpra fiyjiHHraH Aoiipa eKH sipHM /lonpanifiir, sithH jiHM6iiHHr MapKaM aTpo^H^a a8- 
Jim a/m . A. ep yjm aui/ta iiuuiaTHJiaAHraH 6np K,aTop 3ur co/w a reo/ie3HK yjiMOB ac- 
C(/'.-i:;pKIIHHr TapKHfiHfl Î HCMH/lHp.

Apa6. aJi-n/ia/(a — hh3fhm.

AAa6.} AcTpojia6Ha TepMnEinra k.
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A H A rjlH ®  —  A H A rjlH 4>  —  crpeocKonnK li'i3Ma 6$jih6,  hkkh ^hcm/mh (>in3Ma- 
AfiH) n6opaT OyjinuiH 6HjiaH o/iaT/iarH qH3Maflaii (jiapt; iy«ia/iH; 6y tiH3Ma.rap ,6npH 
hkkhhmhch y c ra ra  jKofijiauiTnpHjia/iH Ba hkkh xhjI 6yeKfla (oq kh3Mji Ba i jiujhji) 
MH3HJiaaH. A. ra Maxcyc Ky3ofiHaK, si>hh TypjiH paHrjiH epyFJiHK ({iHJibTpjiapH (cTe- 
peoi;y3oflnaK) op^aJiH ^apajia/iH; KynHH*ia cTepeoKy3oflHaK.ua Man Ky3ra i^h3hji (JiHjibTp, 
jH r  Ky3ra KyKHMTiip siiiihji ({injibTp Kyvmjianu.

<I>H3HKa'Ba (J)H3H0ji0rHflHiiHr MauiyM ^oH yiijiapnra CnnoaH, ^ ap  unp  Ky3 hkku 
TacBnp/iai! cJiai^aT '5htt;ichhh iya6yji nnjia/iH, 'ivhkh  6y  Ky3oflHaK/iarn epypjiHK (})HJib- 
TpHHHHr ^ a p  Cnpn nyuniH TacBHpHH y3apo io th 6  io6opa/iH Ba, m yiw afl k,hjih6, ana- 
rjiH(|)ra hkkh Ky3 6HJiaH 6apaB ap (6hhokvjihp) ^apam /ja  6np  6yTyn cTepeocKonHK (^aw - 
mhA) TaaccypoT ^och ji 6 y j ia m .

CTepeoMeTpHH, K pncT ajuiorpa^im  Ba ^ajKMHii My-ibranjiHKauHHjiapra oh/i  MaTe- 
puajijiapnH HaMofiHui KHjiHmAa (Maca/iaH, MeflnuHHa/ia wpaK Ty3HJiHuiHHH KypHuiAa) 
A . ^aH ^oflnaJiaHHJiafln. TpeK. ana  g luphen  —  pcjibe^MH, 6ypTTHpnjiran.

An&6 .: T. A. B j i a « H M H p C K H f i .  Ajii.6om CTepeoCKonmeCKHX qepTemeft-aHarmcjjOB K sa/;aq- 
KHKy PufiKHHa, y ineflrH 3, CTepeo(i)a6pHKa, M ., 1938; I'. f l .  M H x a i\ ,’I o o. H a 6op «KolJCTpyK- 
Top» h creHHue aHarvmcjHii, c6 . «H3roT0BJieHHe H a n o c o f i H f t  no reoMerpHH>, n o a  p e /t
A. f l .  C e m y m m a ,  H3A-bo A nH  PC<t>CP, M ., 1953; H. n  a n, HaiepTaTeJibHas reoMetpHH c 
aiiarJiiKjJHUMH HJunocxpauHHMH, BysaneuiT, 1961.

AHAJIH3 — TAX,J1HJ1 (aHajiii3) — HOMa-bjiyM/iaH MatJiyMra, n3jiaHaeTraH/[aH 6epHJi- 
raH ra yTHui h v jih  finjiaH 4>HKP ropHTHni §kh iic6oTjiaui MeTO/in (ycyjin).

MaKTa6/(a A. aaH apn^iMeTHKa, a jire6 p a , reoMeTpna, TpnroHOMeTpHH Ba ojihS 
MaTeMaTHKa Ka6n 6ap>ia yKyB npe^MewiapH yi^nTMiii/ia ())OHflajianH.na/!n. M acajiar,
a) apH(J)MeTHK MacajiajiapHH A. mcto/ih 6HJiaH e^muzui 6 h3 (})HKp iopnTiimHim3/;a Myjio- 
)^a3aHH HOMaMyM/ian, MacaJiaHHHr caBojiHflan 6om jia6, Macajia/ia 6epnjiraH  ijg iy iop- 
Jiapra Ba y jiap  opacH/iarH 6oFjiaHHiujiapra KeJiaMH3; 6) 6np  6kh 6np  nena HOMauiyM- 
jih TenrjiaMajiap Ty3Huira floup MacajiajiapHH eiH m /ia Myjio^a3aHH HOMatJiyMfflH (Cnp 
6kh 6np  ne>ia HOMawiyM/iaHj 6oui.naiiMH3 Ba 6epnjiraH  MHiy;op;iap CnjiaH noMawiyM 
MHiyiopjiap opacH/iarH 6oFJiaHHuiHH TonaMH3; b) ncau ira  £0Hp MacajiajiapHH ^aji î h- 
jiHiu/ia Myjio^a3aHH acajiHuiH jioshm 6yjiraH  H3JiaHaeTraH (noMaiJiyM) maKJiHH TeK- 
uiHpHni/ian 6omjiaflMH3 Ba 6y  rnaKJi 6HJiaH 6epHJiraH SJieMeHTjiap opacH/iarH 6oFJia- 
1IHUIHH T0naVH3.

IIIyHra yxuiaui 4>KKp iophthui cxeMacn 6n.ria!i 6113 MaTeMaTnna/ia TeopeMajiapHH 
Hc6oTjiaui/ia, Hc6oTjiauira /(OHp MacajiajiapHH e'inui/(a Hiii KypaMH3.

M hcoji. 2 a —  yTKHp 6ypMaK 6yjiraii,na s i n 2 a < 2 s i n a  (1) 6yjiHUiHHH hc6ot 
HHjiHHr. (1) MyHoca6aTHH hc6 ot lywiHjii yqyH >;hh 2 s in  a  cos a  <  2 s in  a  (2) uiai'jin /ia  
c3h6 ojiaMH3, eKH s i n a > 0  6y.iraHH y liyn , co/waJiauiTHpHJiraH/iaH KefiKH c o s a < l  
(3) ^ ochji 6y.naAH. a  6ypiaKKa K,yflHjiran uiapT/ia (3) TeHrcH3jiHK TyFpH/wp. IllyHHiir 
yqyH TecKapn TapTH ^a 4>HKp iophth6 Ba TeHrcH3jiHKjiap xoccajiapH/iaH Ba HKKHJiaii- 
raH 6ypqaic CHHycHHHiir (jiopMyjiacH/ian 4>oft/iaJiaHH6 (2) TeHrCH3JiHKHHHr ^aM TyFpH 
3K3HHHH Ba /leMaK, 6epHJiraH (1) TeHrCH3JIHKHHHr >;aM Typpii SKaHHHH T0naMH3.

A. HHHr TecKapncn, nm ti TecKapn TapTH6/ia 4)Hicp iophthui chhtc3/ihp ‘(k*.). A. 
cHHTe3ra n,aparaH/ia yi^yB MaTepnajiHHH aHqa qyKyp Ba TyuiyHH6 y3.'iauiTHpHiura 
ojih6 Kejia/iH Ba yi^yBqHJiap m3hthkhA Tac))aKKypHHHHr bkthb Ba hkoahh paBHuiAa 
pHB05KJiaHHiuHra hmkohhht omi6 6epa/iH. JleKHH M yjio^a3ajiap 6epHjiraH MaiJiyM mhk,- 
Aopjiap/!,aH 6ouuia6  ropHTHjia/iHraH CHHTe3ra Ka ParaH/ia A. hh yK.yB'in.nap n,HHHiipo^ 
ysjiaiuTHpaaHjiap.

KynHima MacaJia ennuiAa A. n  ^aM, cHHTes/ian ^aM 6 n p  Ban^Tfla cfiofi/iajiamua-
)^ap  KSH/iafl A . Aa CHHTe3 sjieMeHTjiapn 6yjiaAH, ^ a p  KaHflaft cnnTes/ia ;A. 3Jie- 

MCHTJiapH 6yjia/(n . A. Ba ch h tc3  6Hp-6npHra y3apo  6oF/iaHraH 6yjiH6, y jiap  aiiiiH 
6hP  4>HKp lOpHTHUl npOUeCCHHHHr HKKH TOMOHH/jaH HCopflT. O . ^HrejIbC A . HH HJlMHft 
TeKinHpHui MeTo/iH /ie6 TatpH4>Jia6, 6yH/iafl /ieft/(H: «. . . Ta4>aKKyp 6Hp-6npn 6njiaii 
6oFJiaHraH ajieMCHTJiapHiinr 6npjiHKKa Ha^a/iap 6np.iamyBn/(aH H6opaT 6y jica , o n r 
npe/iMeTJiapHHHHr ^aM. y3 aneMCHTjiapHra m y ^a/tap  napqajiaHHUiH/uiH H6opaT. Ana- 
J1H3CH3 CHHTe3 6yjiMaP/iH» (O . a i r e j ib c .  A h th -^ io p h h f , y3AaBiiamp, T .,  1957 , 5 3 -6 e i).

fpeK. a n a ly s is  — eqHiu, 6ymaTHm.



14= AHAJIH3 MATEMATH4ECKHPI

Kna.6,: B. B. P e n b e b, 06maa MeToanKa npenoflaBdHHa MaTeMaTHKH, yvneArHa. M., 1958; 
MiT«W)rraKi MeToflnKaCHra aohp jjap naHflaft fiomica KHroSjtapflaH <J>ofifla.rcaHca 6fnam .

; AHAJ1H3 MATEMATHHECKHfl — MATEMATHK AHAJ1H3 — <J>>HKiyw Ea jiu- 
HjjTra J thui ryiuym aiiapH ra acooiaHraH rtnp i^aTop MaTeMaTHK (J&HJiapHHHr yMyMHfi 
H6mh- M, a. ra  oA ataa AHtj><J>epeHUHaji sa  HHTerpaji j(HCo6jiapH, ^aTopjrap HaaapHfl- 
(jji, £HsJ4>epeHu,Ha.n TenrjiaMajiap Ha3apHacH, aHajiHTHK <J>yHia;HHjiap Ha3apHacH, Bapwa- 
jfHoH $hco<5, HHTerpaJi TeHNiaMajtap Ha3apHJicH, (fiynKUHOHaji aHajiH3 khphthji3Ah. 
BHpMyHia Toppof^ MatHOAa M .a. TepMHHH KjnHHna MaTeMaTHKaHHHr ro^opHAa Kjpca- 
r a l r a a  ^hphihh  yMTa 6yjiHMHHH»r VMyMHft hqmhahp.

AHAJIHTOHECKAJI rEOMETPHJI —  AHAJIHTHK FEOMETPHJI — MaTCMaTHKa- 
nr CJjiHMH 6 Jjih 6 , yiifla reoMeTPHK o6pa3.iap KoopflHHaTaJiap ycyjiH ra acocjiaHH<5 

toa BOCHTa&pH CHJiaH TeKUIHpHJiajlH.
FSKHCJiHKAarki A- r ,  a a  HKKHTa acocnft Maca/m 1) Hyi^rajiapHHHr

FepMfiTpHK ^pHH fleO KapajiraH iH3HiyiHHr reoMeTpflK xoccajiapHHH CnjiraH j^ojiAa 
VJIHHr TeHrJiaMflCHHH Ty3HHl, H*bHH HH3H!^HHHr y3rapyB’4H H^TaJiapHHHHr KOOpAHHl- 
fftjtapHHH CofjIobmh TettrjiaMaHK Toruiui Ba 2) <iH3H^HHHr y3rapyB4H x  aa y  koopah- 
y^TtuupHHH flofjioBMH TenrJiaM^r^ acbcjiaHH6, 6y  «M3H^HHHr reoMeTpnK xoccajiapHKH 
fonHtH. MacaJiaH, T^ppn 6ypnaKjtH KOopflHHaTajiap CHCTeMacHAa MapKa3H (a, b) Hyj^- 
t a ^ a ,  pafliiycH r  6JjiraH  afijianaHHHr TSiirjiaMacH hkkhhhh  aapa>KajiH TeHrjiaMa 6yjiw6, 
<S£a KoopAHHaJajiap KyiiaSi>ja<;nHH y s  m n r a  ojiraH ^aA i^THauiMafiAH, x* ee  i/* 
AapHHHr K os^K U H eH Tjiapn 6 n p  xh ji GJjiaAH. AKCHH'ia, a r a p  J’3rapyB>iH x  m  tj Koop- 
AHHaTajiapra HJic6aTaH h k k h h ih  .lapawaJiH TeHrjiaMa 6epHJiraH 6 Jjih 6 , y n sa  koopah- 
SaTaJiap K^nafiTMacHHH ^3 H qnra ojiraH ^aA ^aTHauiMaca, x* Ba y 1 jiapuHHr kos^JkJih- 
HHeHTjtapn 6rip xh ji 6 J jic a , y  jjojm a 6 ™ a f t  TeHrjiaMa aftjiaHaHHHr (^aiyflyiA Skh 
MafljjyM) TeHr^iMacHAHp XyM Jiaflatt, x *. +  2x  +  .(/* =  3 TenrJiaMa t J f p h  6ypqaKjiH 
AfKapT Koop^HHaTaJiapH cHCTeMacH^a MapKa3H (— 1,0) Ba paAHycH r  =  2 6^jiraa 
afljiaHaHHnr TenrjiaMaCHAnp.

TeKHCJiHKAa KoopAHHaTajiap MeTOAHHHHr m o^hstth  nyflHAarnnaH H6opaT: \a p  
«^Hflaft iiynTaHHHr tpH H  K00pAHHaTa HH3HiyiapnHHHr hkkh  Typjra CHCreMacnr? Ternin- 
jih iiKtCHTa MH3H^HHHr KecHuiHniH 6iuiaH aHHiyiaHBAH, 6y qH3Hiyiap KoopAHHaTa.v>p 
t J p h h h  j^ochji ^HJiaAH Ba 6y  Tajia6HH i^aHoaTjiaHTHpHuiH KepaK: TeKHCJiHKHmr ^ap  
6hp HynTacH op^ajw  ^ap 6np CHcteMaHHHr 6jifH3 onp mh3hfh J th u ih  jio3hm.

E bkjiha TeKHCJiHrHAarn Hyivrajiap 6HJian ^apajdaiTraH TexncjinKAa Hyt^ra J phhhh 
aHHK,jioBMH KOopAHHaTajiap 6^ jimhui 6np wyijiT x  ia  y  coh opacHAa y3apo 6np ^ hS- 
m btjih mocjihk iuyHAafi ^piwTHJiaAH. y i  £ ji>iobjih (pa3o HynTaJiapH 6njiaH <J>a30Aanc 
HwraHHHr ypHHHH aHHiyioB>iH KoopAHHaTaJiap- SJjjm hui yMTa x , y, z coh opacHAa 
9M  j?3apo 6np i^HflMaTJiH mocjihk uiy Tapnn;a JpHafHJiaAH. TapHxaH A.r. homh Kyn- 
X3H 6 e p i JarapMafi KejiaeTraH 6j?.nca-Aa, 6y hom yHHHr Md3MyHHra T jjia xaBo6 6e- 
ptuiMaftAH. A .r. Aa (J)dn;aT ajireopaHH reoMeTpHfira TaifHK s th u i ,  AeMaK, aHajiua ( ^ ) 
«TOAHAaH (JioflAajiaHHiii xapaicrepjiH fiyjimiiHAaH Kypa KoopAHHaTajiip MeTOAHHHur 
t3t6 hi<5 ^ hjihhhuih My^HMpoiyiHp, uiyHHHr yiyH ^aM yHH noopAHiiaiajiap reoMeTpHa- 
qa Ae6 aTaui T^FpnpoK, 6J’jiapAH.

KoopAHHaTaJiap mbtoah fohch aHra 3aMOH lOTy^jiapn caMapacH 6^jiMafl, 6ajiKx 
y  KaAHMrH 3aM0HJiapAaeK nafiAo 6J/jia 6ouiJiaraH: KoopAHHaTajiap fohch 9JieMeHTJiap* 
HaAHMPH 33moh MaTeMaTHKjiapnHHHr HiujiapnAa 6yjiraH. K,aAHMrH MHcpjiHRjiap .^ypa- 
junn HuuiapHAa napaJuieji KoopAHHaTajiapaaH (KecMajiapAaH) (JioflAaJiaHHUiraH, rpeK 
acrpoHOMJiapHAaH fHnnapx (spaMH3AaH ojiahhth II  4cp) Ba riTOJieMefl (3paMH3HHHr
II  acpHAa) ep rosHAarn TypjiH Hyi^rajiap ^ phhhh aHHf-jiaui yqyH ciJiepHK Koop- ■ 
/tmaTajiapAaH (iceHrjiHK sa  ysyHJiHK) (JioflAajiaHHmraH. JleKHH jjap<t>Hft chmbojihk3 aa 
coh ^ai^HAa yMyMHfi TacaBBypnHHr fiy^jiHrn rpeKJiapAa icoopAHHaTajiap MeTOAHHHHr 
rppai^KHft ToraraiHra t^ hhjwk ^HJiraH.

A r. HHHr npaTHJiHuiHra <J)paHuy3 ojiHMJiapn OepMa ra AeRapT 9Hr Karra ^Hcca 
^yuiA njiap. $ p a m iy 3  ojihmh BneT >Kopnft ^HJiran ^ap<J)Hfi CHMBOJiHKaAaH <J>ofiAajia- 
“■6. f le isa p r  Ba ®epMa 6np Ba^TAa Ba 6Hp-6npHAaH 6exa6ap  j^ojiAa (Janra h h tb  
m etoa — KoopAHHaTajiap Meit>AHHH KHpinviHJiapi 6y  MeTOA XVII acpAa yjiap tom ohh- 
fitu  HpaTHJiran A .r. ra  acoc i^h;ih6 ojiHHraH.
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y jiy F  MyTa^JaK^np flenapT  ^ h m t h  33moh c h h tc th k  reoMerpHSCHHHHr *#pa*Te 
pH qeiuiaHraH Ba y3Hra xoc SKaHiHrHHH ^3 3aMOHflonni CJjjmhui 4>epMara 
»xojh  TymyHap 9^h. fleicapTHHHr 4>epMara ^ ap a raw ia  KHJiran KatTa xHSMaTH n iy  
Cyji^HKH, ZleKapT MareMaTHKara y3rapyiWH M H ^op  KHpHtwr; atraa Kyjiafl chm bojih- 
Ka Ty3AH, 4)330 6HAaH coh opacH jarH , a jire6 p a  6HJiaH reoMeTpHa opaCH^arH ySBnft 
6opjiaHHiiiHH aiiHKjiaflH. IUyHHHr y iyH  /len ap T  A .r .  HHHr 3 « r K j3 ra  K^pHHran ac^e- 
•ihch ^Hco6jiaHajw. fleKapTOHHr y3rapyBqn MHtyiopH <t>. SHrejibCHHHr TaifjHpH 6h jw h 
afixraHAa *mTentaT»Kana 6ypHjmui Hy^Tacn» 6yji^HKH, 6yHHHr HaTHwacnAa o m f t  
MaTeMaTHKaHHiir ^aMMa upM oiyiapH  na Ta6HHCTHHHr y w a  ^ h i h h  6 J j ir a n  TapMOHJiapn
Te3 cypM T-iap 6 m a u  Tapa^K,Hfl s t h u  HMKOHHra 9 ra  GyjiAn.

A.r. HHHr acocMHCH 6yjiMHiu flenapT  reoMeTpHHHH «apH4>MeTHKajiauiTBpnu» 
HuiHHH oxHpHrana ojih6 fiopa ojim3Ah : y  KoopjimiaTajiap mcto/Ihhh $a3o  y q y »  y n y u -  
jiauiTHpMaAH, TeKHCJiHTyiarH srpH  iH3HiyiapHH TeKuiHpHui 6HJiaH qerapajiaH W , ‘ yhHHr 
KoopjHHaTaJiap cHCTeMacn y m a  TaKOMHJuiauiMaraH 9flH; 4®Ha T 6HTTaraHa ropH soirraji 
y ^  6y jin6 , opAHiiarajiap &ca ^3rapyBMH napaju ieji KeCMaJiap fiHjian TacBnp stH jiap  
s^ h ; KoopsHHaTajiapHHHr HiuopaJiapH f)Hp-6Hpri^an aHHK, 4>apK KHJiHHMac sah .

KoopwiiaTajiap m cto^h yw J jito b jih  4>a3ora XVII acpHHHr oxnpnra Kejw6rHHa 
wopHfi 9thjwh Ba XVIII <icpna 6hp ^am a  ojiHMJiapHHHr, aiiHHHca Kviepo Ba Bfoiep- 
HHHr acapjiapHAa 6y hui flaBOM s t th p h j ia h .

XIX aCpHHHr HKKHHMH HpMHfla <})H3HKaHHHr 6apK ypn6. pHBOJKJiaHHUIH Ba TCXHH- 
KanHHr TaKOMHJi TonHiiiH MyHoca6aTH 6HjiaH MaTeMaTHKa Te3 piiBoxjiaHAH. FeeMef- 
pHH^a HHrH Tyiuynqajiap naftao 6yjiflu: BeKTop (i^ ), TeH3op (i\.) Ba ^0Ka30. M oashB  
CHCTeMaHH xapaKTepjiaui yqyn yiTaflan nynpoi^ napaM erp T?jia6 ^h jih h o sh . Y h yji- 
'iob jih  E b k jih a  4>a3ocH TopjiHK k,hjih6 f^ojia^H. Hhc6hAjihk Ha3apHHCH/ia T ypr yjwoB- 
jih  4>a3o l^apajiaiH, KBaHTjiap M exannuacaM  citcTeMaHHHr ^ o jm th  HeKCH3 yjiMOBjra 
MHiyiopjiap 6HJiaH H^xwaJiPHa/jH. MaTeMaTHica/ia TypT yjmoBjin. n  J jm o b jih  Ba neKCH3 
yjiqoBjiH (4>yHKUH0Haji 4>n3oJiap) 4»30JiapHH Tei;uiHpHiiira y r a n M .

P.. A. P  a fl K o b , AuajinTmecKas reoMeTpHH, >i. I .h  II , rocreXH3flaT, M .—JI»
M  y  c  x  e  ji h  m  b  h  ^  h , K y p c  aHajiHTHTCCKoS reoM eTpHH, TocTexH3A aT, M .,  1947.

AHAJlHTHMECKAfl «I>yHKUHH—AHAJIHTHK <I>yHKUH» — KOMJUieKC y3rapya- 
•ihjih 4>yn«UH$iJiap HasapHHCHiiHHr acocHfi TyuiyHiacH. Arap z  =  x  +  i y  KOMnjieKC 
yarapyBMiiHHHr 6np tyiSMaTjm w  =  f ( z )  (JjyHKiiHacn Mapxa3H z a Hy^TaAa, pa^Hycii 
r  >  0  6 y jira n  6«pop |z —  z 0\ <  r  flonpafla aKH^jiaHran 6yjiH6,

/(z) =  a0 +  ax(z — z0) +  a ,(z  — zQf  +  . . .  +  a ^ z  — ?0>n +  • • •

#apa»cajiH ^arop 6HjiaH TacBHpjiaHafliiran 6yjica (6y i^aTop Tefijiop ^aTopiwaH u6opar 
CyjiHuiH uiapT), f (z )  4>yHKuHa z  =  z 0 Hy^Ta^a A. 4>- aefiHjiaAH, Arap f (z )  (JiyRKUHH 
KOMiuieKC y3rapyBqHjiap TeKiicjiHrHiiHHr 6Hpop D  co^acnm iH r jjap  6np nyjvracnjw
A. 4>. 6Jjica, 6y 4>y««uHa D  co^a/ia A. 4). /iefiHjia,HH. z 0 Hy^Ta^arH A. 4>- *5y ayij- 
TaHHHr CHpop aTpo^HAa A. 4>. m p .  Xai^iiyifi y3rapyBqHHHHr y  =  f{x)  A. 4». 
TymyHqacH ^aM uiyH ra vxuiaiu  Ta tpiKfijiaHa^H, jickhh 6yH#a flapa»<ajiH ^aTopHiwr 
J(x) ra flOHpa/ia 9Mac, PajiKH \x —  Xo\ < r  HHTepna;wa s^HHjiauiHuiH TajiaC k»- 
JIHHaflH.

D  co^a^arH A. 4>. D  co^aHHiir ^ap 6np z0 HyKT-aciwa qeKjiH ^ocanara sra:

f ( z 0) =  lim / f a + ^ ) - / f a ) .
Az-»0 Az

aKCHHqa ypHiiJin: a ra p  f ' ( z )  *ocH.ia D  c o ^ a ja  MflBwyA Ba qeKjiH 6 y jica , y  ^oji- 
Xa f ( z )  D  c o ^ a a a  A. 4>- AHP, uiyHHHr y q y n  6up ^HiiMaTjiH A. 4>- TyuiywiaCH ro- 
jiomop4) 4>yHKB»» (K-) TyiuyuqacH 6njiaH 6Hp xhjiahP-

Arap fiofjiaHraH D  co^a m waa  j ih m h t Hyi^Tara sra 6yjira» H ynT ajiapH H w  q««- 
CH3 TjiwaMH yqy» A. HKHr ^HHMarjiapH 6epnjira« 6yJica, 6y ŷHKUHH D  eojp^a
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fjnp H H flM a T jin  aHniyianraH Cjhrca/iH ; x y c y c H f t  ^o jiaa  A. ({). D  e T y e q n  H X T n e p n ii  
k h m h k  |T p o ! j> A a rH  § k h  H X T H ep n ft k h m h k  e f t / i a r H  y 3  i^ H f iM a w a p H  6 H /ia H  a H w y ia H a / m .  
A . <J>- f t t m r  siroHajiHrH T e o p P M a c n  n e f i  a T a j i r a H  6 y  x o c c a  A. (|>. h h h p  K H * M a T jia p n  
6np-6HpHra Hai^a/iap 3im 6oFjiaHran SKaHjinrnHH KypcdTa/iH. M acanan,' xai^H^Hft 
y s r a p y B q n n m i r  y  —  f ( x )  A . (}). c h  KOMnjienc v 3 ra p y B 'iH H H H r  A. <}). c n ra  (JiaKaT C n p -  
r»Ha ycyji fiiuiaH Tap^aTHjinuiH mymkhh oyjiaAH (i^. AHajiHTO'iecKoe npo/iojijKeHHe).

A; <j). /iat! 6wp 6oFJiaMjiH D  co ^ a /ia rn  HxTHepiift eimi^ KOHTyp CyftHna ojinnraH 
HiiTerpa.’! HOJira TeHr (K ouih  TeopeMacn); a ra p  f(z)  hh D  co^ajia  y 3Jiy;ccH3 /ieo ([>a- 
pas ^ft/icaK, TecKapn TeopeMa ^aw  ypniijin Cy.ia/;H (M opep TeopeMacn). A . i+>. 6ap- 
qa  tp p th 6 jih  >;ocHM .iapra a ra  6vjih6, yjiap ^aM y3 H an^aruna  yu ia  co^a/ia  A. 4>. 
6yjia/lH.

w  =  f ( z )  (JiyiiKuHfl ( 6 y im  j^aM M a B ai^T  hkicht3 j ^ H K H f t  x  p.a y  y3rapyBqHHHiir 
HKKHTa u(x ,  y)  B a v ( x ,  y)  ( j)y H K u iif lc n  6 n j i a i i  6 e p H iu  MyMKHH) D  c o x a / i a  A . 6 y -  
j i h u i h  y ' i y n  D  c o ^ a / i a  u ( x ,  y)  p a  v  ( x ,  y)  (Jiy H K itH H jiap H H iir /> ,n(J)(j)epeH unaji.iaH yB M H  

d u  d v  d u  d v  ,
OfjiHinH Ba Q y=  — g~x  ('v0mH — Phm^h uiapTjiapn er.H, aiiH^popn JXa-
J ia w f ie p — S f l j i e p  u i a p T .n a p n )  6 y j i i i m n  3 a p y p  B a  e T a p j iH / in p ,  By m a p T  6 a > K a p H ji r a i i ; ia  
u ( x ,  u )  B a  v ( x ,  y)  (j)yHKUHHjiap h k k h tb  K y m M a  ra p M O im ic  (JiyHK UH a 6 y j i a / m .

B d F Jia M jiii  D  c o ^ a / i a  6 n p  x h , t  K H H M aT jiap  i^a6 y j>  K H jiM a ft/m ra H  ( 6 n p  n a p a i y m )  
W  =  f ( z )  aHajIHTHIC (jly H in iH H  Z TeKH CJlHK HHH r D  CO^aCHHH W  TeKHCJIHKHHHr D t  c o -  
^ a c n r a  k o h (J )o p m  p f iE H in / ia  aK C JiaK H uiH H  i if j jo ^ a / ia f - f lH .

A . <{). hh aHajiHTHK AanoM 9rrnpHui/;aH ^och ji 6 y jiran  Kyn ^hhm 3tjih  (qeKCH3 
Kyti i^iiftMaTjiH 6y,niiuiH ^aM mymkhh) (j)yiiKU,H!i A. (J). AeftHjia/m (i^. AHa/iHTH- 
necKoe npoAo.n>KeHHe); f ( z )  cj)yiiKuHHHHHr ^ a p  ^aftcH 6np KiiiiMaT.m TapMOFH 6np 
^HfmaT/iH A. (j). ,T,np.

A. (f). /lan j^aMMa MyMKHH 6yjiraH aHajiHTHK /laBOM sm ipH m jiap fiyjiH 6njiaH  
^OCHJI tylJlHHraH K yn Î HftMaTJlH (6np K,HftMaTJIH eKH liei<CH3 Kyn KHHMaTJlH OyjIHUIH 
^aM MyMKHH) f( z )  (fiyH'-cuHH BefiepmTpacc aPTraii M atno/ia Tyjmi^ A. (J). p.e6
snrajiam.

SjieMeiiTap (j)yHKUnnjiapHHHr KynnHjiHrH, MacajiaH, y  z ,  ez , s in  z  B a a n e M e H T a p  
f iy j iM a r a n  Kyn (j)yHi.-un>ijiap, MacajiaH, raM M a-ijiy H K H H n , a ju m n T H K  (j)yH K U H H .nap, Bec- 
C e /i | (j)yHKUHsi.qapn A. (}). CHH(j)Hra MancyCAHp. C o h h  n e K jm  A. (J). J ia p H H H r a / i r e 6 p a H K  
S h f h b / i h c h  Ba KynafiTMacn A . (j). /inp . M kkht3  A. (j). h h h f  H H c f ia r a  (Maxpaw h o j i -  
p m  (jjapi^jiii 6yjiraH  c o ^ a .n a )  A. (j). f lH p . s  =  f i (w )  Ba w  =  f 2(z) A . (j). j i a p a a n  
T y 3 H /ira H  M y p aK K aC  s  =  / i [ / 2( z ) ]  (JjyHicuHH A. (}). /IH p .

A f la 6 . :  A .  H . M S p K y i n e i n i ,  T eo p H a  anajiHTHiecKHX (fcyHKyHit, ro cT ex H 3 « a T  M . . 1950; 
H . H . flpH BajiOB, BBefleHne b T eo p in o  qjyHKHHfl K0MnjieKCH0r0 nepeM eiiH oro , 1’o c r e x n a A a r . M .,  1954.

AHAJIMTHMECKOE flPO flO JD K EH H E— A H A JIH TH K  flABOM  3TTHPHIU— 6npop
co^ajia  aHajiHTHK oyjiraH  (j)yiiicu,HHHH aim a KeHr c o ^ a ra  TapK aram . A rap  f x(z) (j)yiiKUHH
D , coj^a/ia aHajiHTHK (jiyiiKHHM i ^ . )  6vjih6 , D«  co ^a  D y co ^ a  6iuiaH yMyMHfi s  6yjiaic.ca 
a ra  6J'jica (4-pacw), y ^oji/i,a D,2 coj^a/m aHa/iHTHK CyjiraH Ba s  co^a/ia  f s(z) OiuiaH 
6«ip xh/i KHfi.MaT.iap Kaoy/i KHjiannraH (siihh  s co^anH iir ^aMMa z  iiyK,TajiapH yqyH 
f J z )  ** f 2(z)) ejiFH3 6nprHHa f 2(z) anajiHTHK <J)yHKUHH MapjKy/i 6y/iHiiiH HyMKHH; 
/j(? )  <J)ynKU,HH f L(z) (J>yHKUHHHHHr D., coj^ara A . /i. 9. ,ne6 a r a n a m  (aKCHHna, f t ( z )  
4>yiiKUHH f 2(z) (j)yHKuiiHHHHr D , c o ^ a ra  A. n.  3. /m p). / ,( z )  pa f 2(z) (j)yHKunajiapim 
D f V P 2 co^a/ia  aHajiHTHK CyjiraH j^aM/ia D ,  co ^a ,ia  f L(z)  ra  Ba D„ co^aAa f 2(z) 
(JjyHKUHnra TeHr C y.iran  6HTTa f ( z )  (jjVHKHHHHHHr lyiCMJiapH /ie(j ^HcoCjiam MyMKiiH. 
B y f ( z )  (j>yHKuii« f t (z) (j)yHKuHHHHiir aH«a iceHr D XUD,: c o ^ a ra  A. n. a: «e6  aTa- 
/laflH Ba HHa f t (z) chm bojih CnjiaH 6ejirHjiaHaaH. A ra p  f„(z) <J)yHKUHH f x(z)  HHHr D s 
ce jja ra  A . n.  / 3(z) <j)VHicuH?i f 2(z) Himr D 3 c o ^ a ra  A. a .  9. , f i ( z )  x a  f 3(z)  
Himr £)4 c o ^ a ra  A . /i. s  6yjica, y \ o j w a  f t (z) (J)yHKuHH A . /I. 3. HHHr 6y  3an>KnpH 
/,( z )  HHHr am ia i:enr D iU D ,l J 0 3 UZ) 4 c o ^ a ra  A. /i. s .  iih H(J)o/iajiafi/m; D t  co ^a  (eicn D , 
co^a jjaiw) D , co^a  oHjiait yMyMHft K  i^HCMra s r a  6yjiHum MyMicnii (5-pacM), jickhh 
f f c )  HHHr K  co^a/iarH  KiiHMaTjiapn f L(z) HHiir ^HftMaT/iapH 6njiau 6up xhji 6yjiHmir
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iira p r swac, u iw c n r  ■ yMyn / t (e) hh A. b,. 3. Kya i^HfiMaTjin anajiiiTHK 4>yt,Ku.i!iI 
T y tuy im acnra ojr,:6 KejiaAH, ■ qyiiKH ^aBoiw STTnpHjiraH f L(z) (hyHKi^HH K  coxpna  hkkh 
KHflMaTjm 6yjm 6 i^ojmiui! MyMKHH (6ynaan  HeftHHrn A . n. 3. jrap ^a  ^€asat3 KyR
KHflMaTJIH OyjmG KOJIHUIH JjaM MyMKHH).

f ( z )  ^yHKUHflHiiiH- A. n-  =>• hh  ^yftHAarH ycyji 6njiaH Ty3Hiu MyMKHH: f (z )  ana- 
.HHTHK (jlyKKUHHHIIHr SJieMeHTH, HT.HII f ( z )  HH K\  AOKpa/ia TaCBIip STyBMH a 0 +  
+ < 2](z —  z^) +  a 4( z —  z^)2 +  . . . +  an(z  —  z l )n +  . . . Aapa>KajiH i^aTop 6epnjiran  
OyjicHH; f ( z )  c|)yHKu,H!i K ,  flonpa HMHAarn z 2 HyKTa aTpo^Hfla b0 +  bt ( z  —  z 3) +  
+  bt (z —  z2)2 +  . . . +  bn( z — z.2)"  +  . . . iiapa>Kaji!i Karop CnjiaH TaciinpjianaAH,

4-pacM. 5 - pacM. 6- pac.M.

6 y  naTopim itr nKHHjiauiHui aowpacn K« OyjinS (y K\ Aonpa H i i« a  6yTyHjiai” eTMal- 
AHraH 6yjiFuiH ^aM Mymkhh), ysn  f (z)  h h h t K2 f lan i A. A- 9. Aan nOopaTAnp (6-pacM). 
B y  ;iapa>Kajui ^ a ro p  6epiijiraH i^aTopHHHr A. n. 3. r<fi6  a ianann .

LUyiwat: ^h .h iu , f ( z )  (jjyHKUHHHimr AacTjianKH sjieMPHTii MapKaaH Ki ao n p a  hmh- 
fla eTraH qeKCH3 Kyn a u ra  3,'ieMeHTjiapMH aiiHKJiaftAH, yjiapm inr ^ a p  SnpH y3 naBCa- 
TH^a f ( z )  hh  HHa^a ziaaoM sTTiipnui yMyn KepaK 6yjiafliiraH ,nacTjia6KH ajieMeHT ae6  
K,a6yji khjihhiiu ih  MyMiCHH. A rap  6y npou,ccc 'igkch-j j o b o m  sTTnpnjica, y ^o jina  
BeftepuiTpacc aflTran MatHOflaru Tyjini^ anajiHTHK f ( z )  (jjyHKunti ^och ji 6yjiaAH, y «y- 
MaH alTraHAa 6y  cjiyHKUHH Kyn KnftMaTjm 6yjiii6, Tyjim^ aHajniTHK f (z)  (jiyiinuHn- 
HHHr MaBwyjyniK co^acn  ae6  aTa.nyB4H 6npop D  c o ^ a^ a  aiii!K.naFraH;iHp.

M iicojuiap: 1) ^a^H^Hft x  y3rapyBM!iHHhr f ( x )  =  Y  x  (JjyiiKuHsicHHH A. a . 9. 
fla  hkkh  KHrMaT.fiH f (z )  —  - \ - V z  (j)yi:Ku.ii'i ^ochji 6yjiaAH, 6y  cjjyjiKuimHHHr Man 
HtyAJiHic co^acH 6yTyH z  tck h c jih k  6yjm 6, yHra qeKcns y30K.iauiraH nyKTa 6iuian 
z = 0  nyj^Ta KHpMaftflH; 2) f (x )  =  lnx hh  A . a .  3. Aa qeKCH3 Kyn ^HihiaTjiH f ( z )  =  
=  Ln z  4>yiiKuHfl ^ochji 6yjtaAH.

A H A JIo rH H — A H A JIo rH H  (yxuiaTiiui)— hkkht3 MaTeMaTim TymyH«aaa (uiaKjuiap, 
HHe6aTjiap na >;oKa3o) Niapwy/i 6yjiraH xycycnfl xoccajiap (6e,nrHjiapHHiir) yxuiaui- 
jin rH ra  acocjiaHHt cjjKicp lopHTHiii liyjm  6njiaH KejiTHpn6 MH^apHjiaAiiraH xy.noca.

A. y3iiHHHr Kypra3MajiH Ba TymynapjiH 6yjiHuiH Tytjiawm MaTewaTHica y^u- 
THm^a KeHr i^yjijiaHHjiaAn; Macajian, a) vhjih  KacpjiapHH ypra im m /ia  yjiapHHiir Ha- 
Typaji con jiapra  yxm am jiH rn (Taiycocjiam, aMajijiap) ajio>$HAa Tai,KHfljia6 yTnjiaA«; 
6) ajire6paiiK  KacpjiapHHHr xoccajiapn apnijiMeTHK (o aah h ) KacpjiapHHHr xoccajiapnra 
y x a iam ; b) hkkhhmh flapaw ajm  TeHrjiaMajiap T y3nm ra /(onp Maca.najiapim eMiiiu 
MeToflHicacH 6npmmH A apaw ajm  TenoaM ajiap  Ty3Hmra /loHp Macajiajiapim emim Me- 
TOAHKacura yxm am ; r) reoMCTpHK nporpeccHH ^aAJiapHHHHr xoccajtapn i;yn w n^aT- 
AaH apHijjMeTHK nporpcccnsi ^aAJiapHHHiir xccca jiapnra  yxm am ; a )  TenrcinjiHKjiap- 
HHHr xoccajiapn Kyn wcH^aTZtaii TOHrjiHKjiap xoccajiapH ra yxm am ; e) hkkh eiym 
6ypqan 6ncceKTpnca TeKHCjmrHHimr xoccajiapn tc k h c  OypnaK 6ncccKTpHcacHiiHHr 
xoccajiapnra yxm am ; >k) (J)a30 iiyi^Tajiapn reoMeTpHic ypiiHjiapHHiiHr Kyn xoccajtapw 
TeKHCJiHK nyKTajiapH reoMeTpHK ypHBJiapnnnHr xocca.aapnra yxm aui (ctjiepa— afuia-

2 — 1331
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HaHHHr (JiaaoBHA yxiuaTMacH; A B  Kecuara nepneH^HKyjiap fiyjnifi y«HHr ypracHAan 
yTa^HraH tckhcjihk A B  KecuaHHnr cHMMerpHa yK-HiiHHr ^aaoBHfl JxmaTMaCH).

A. r a  napafi qm^apHjia^nran xyjiocaim cxemaTHK paBiiuifla Cynflafl racBHpjiam 
MyMKiiu: A  HHHr a ,  b ,  c ,  d  6e.irHjiapH 6op, B  Hn»r a * ,  b * ,  e *  GejiranapH fiop; 
a * ,  b * ,  c *  xocca-iap a ,  b ,  c  xoccajiapra yxiuaui. By ^OJifla B  BHnr ^aM d *  xoc- 
cacH 6yjia^H .

A. ra i^apafi wnn;apHjiraH xyjioca-iapHHHr ^arbuQ  SMacjiHrHHH 9-bTHpocJ) 9 th 0  
yTHiii aapyp: a ra p  A  aa  B  o6teK Tjiap 6ap §kh (mp Heqa a ,  b ,  c  xoccajiapH 6yflH4a 
yxuiam 6Jjica, y ^oji^a 6h3 ^ajiH B  o 6 m k t  A  ra  Oouii^a d  xocca 6y9uqa ^au Jx- 
uaftAH flcraH xy jioca  qHK,apa ojiMaflMta. IUyHHHr yqyH yKymHjiapHH A. a s h  $oA- 
^a.iaHHui,ia x a ro  i^hjih6 KyflHuiAaii orojjjiauTHpHui jio3hm. MacajiaB. y ^ y eq n  nacpnH 

2a 2 .. ,  .
^HC^apTMpnui^a maKjiAa e3ii6, yxuiaiujiaKKa Kypa

sin 2a
— 2 =  s*na (?)

^e6  §3ho xa-ro i\Hjihuih MyMKHH.
S KyB^H a(b c) =  ab ac  ts i^chm ot ^oHyHH^aH (^. Pacnpe^eJiHTejibHhiii aa- 

koh) yxmauuiHKKa K^pa Cyn^ai' xaro teHrjiHKjiapHH e3HniH MyMKHn:
lg{« +  b) =  lga +  lgfc §kh sin(a +  P) =  sina +  sinfi, §kh Y  a +  b  =  Y a  +  Yb~-

Ba-b3an apntJjMPTHK HjiAH3Jiap (k- ApmjweTHqecKHfl KopeHb) ycTHflarn aM ajuiap 
KQMnjieKC CQHjiap MafiAOHH,iarn («,. riojie) Hjiflii3jiapra «<opiifl y iJiHHaflH. MacajiaH,
Y  +  3 — V  +  3 = 0 . TeHrjiHKHH §3h6, yKyBHH A. raicypa Y — 3 — V —  3 =  0 TeHr- 
jihk ^aM ypHHJiH 6yjiaflH xaTo ^njia^H.

Hiwyi<una (k,.) A. ra  xyjioca^a ojiHKa^HraH 6HjiHMHHnr xapaKTepnra i^apa6 
6oF.MHran. HnjyKuHsi uaOn, A. x aM hotvfpii xyjiocajiapra ojihC KejiuinH MyuKHH.

rpeK . a n a lo g ia— n p o n o p iw s.
A A a S .:  O .  A .  A p a K e j i a H ,  A u a j i o m i  b  n p o n e c c e  n o B r o p e H H H , < y i e « u e  aarrncK n M 0 r 7 H » ,  

t , X I I I ,  B u n ,  I ,  1958; A .  n o 8 « ,  M aT ew aTH K a n  n p a B f lo n o a ° 6 n u e  p a c c y * f le H H » ,  H J l ,  M . ,  
1957; B . B . P e n b e B , O f iu j a a  MCTo^HKa n p e n o A a B a w ia  MaTOwaTHKH, y i n e ^ n O ,  M .  ,  1 9 5 8 .

■ AHTAPMOHHHECKOE OTHOLUEHHE 'ieTbip§x TieK (npaMux, iuiocKOCTefl) — 
rypTTa HyKraHHHr (TyFpH qH3H^, TeKHCJiHiaiHHr) AHrAPM OHHK HHCBATH — Hyn- 
TajiapHHHr (tj-fph qnaniyiap. TeKHCJiiiKjiapHHHr) MypawaS HHc6aTiiHimr (n- Cjiojkho* 
OTHomeiiHe) xyjiiH  y3H. TapMOHHqecKaH qeTBepKa Toqeif TepMHHHra xaM l^apaHr. .

AHTHJ1HHE0HOE nPE0BPA30BAHHE —  AHTHHH3HKJIH AJIMAUITHPHLU —  
KO M PjieK C  coiuiap m3hjiohh ycTH^arH qn3HiyiH <J>a30HHHr Kyfin f la ra  iuapT jiapra GyPcy- 
Hyfiqn A  ajiMatuTHpHuin: (J>a3oi!Hiir ^ ap  x  Ba y  BeKTopjiapn Ba h x t h § p h A X
K O M iuieK C  c o h  y q y ii

M x  +  y )  =  A ( x )  +  A ( y )  Ba A(X.x) =  X A ( x )

(X 9ca X ra nYmMa KOMn.neicc cohhh 6H.iAHpa.qH). A. a. HHHr OMMajiauiraH 6om^a 
uomh anTHroMorpa(J)HjiAHp. A. a. TyuiyHqacn y3jiyKCH3 rpynnajiap na3apu)iCHHHHr 
6ai>3H 6hp  6o6jiapnfla HuuiaTHjiajH.

AHTOJlOrAPH<t>M qncjia n — n couHHHHr AHTHJ10rAPH4»MH. JV c o h w h t  
6epnjiran a  acocra Kypa jiorapH(J)iiH n ra TeHr 6yjica, N  cohh n  HHHr aHTHjiora- 
P«J)mh ae6  aiajiaflH Ba y antlogan CnjiaH 6ejirHjiaHa/m. J3,eMaK, an tlcgan  =  N  =  
=  an §kh log0 N =  n.

Arap n cohh N  HHiir jiorapnifiMti Syjica, y  ^ojifla N  cohh n HHHr J u ia  a c o c ia -  
fh aiiTHJiorapHc})MHra TPHr. A . TecKapn jiorapH<|>M fle6 ^aM aTajia^n.

AHTHHOMHH TeopHH MHowecTB — TyaiaMjiap na3apH»icHHHiir AHTHHOMHfl- 
JIAPH —TyanaM T yuiym acH  OHJiaH w y a a  ^aM «hxth§ph0» Myowajia ^Hjnnu «aT H *a- 
tHAa Tyn.iaM.Tap tia3apnacnA a kejm fi qnK,ajjHraH MaHTHKHS KapaMa-^apuiHJiHK ( m i -  
jihk). A. ra mhcoji TapnKacHfla 6apqa KapAHHaji coHJiapuHBr (k,. KapAHHaJibKoe qHc- 
jk>) M TynjiaMii ^aKHflarH Maca."aHH KypcaTw6 ^TaMH3. By TynjiaMHHw |i  KapflHHeji 
cohh s  t r  KaTTa KapAHHaji con Oy.iHiuH Kepax 9flH, qyHK h y  ^anwta *iapAttHa;i cc» -
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jiapHH y3 wqara onafln, ji&khh 6y TjnjiaMHHpr ^aMMa ĤCM TynjiaMJiapn rymaMHnn 
Ty3H6, 0h3 K arra  . KapAHHaji 211 coHra KejiaMH3. TJnjiaMJiap HasapHHcanarH A. ^o- 
snpra Ka^ap ^aHoaTjiaHapjiH i$hjih6 H30jyia6 6epHjiraw fij^ . MaTeMaTHKa/ia A. hh 
(i^apaMa-f,apwHjiHKHn) HVK,oTnuiHHHr MyMKHH 6JjtraH f^JuiapnaaH 6npn TyiuiaMjiap 
Ha3apn>icmin K. Te^eji 6oiu.na6 6epraH ascHOMaTHica aocn/ia ^ypniriflHp; jieKHH 6y 
ftyjii& Kana i^HtoHMĤ H!!.naD 103 depaeTHp. rpeK. avrivo[ica  —  napaMa-napuiHJiHK.

A H THIl APAJl JI EJlorPA M M  —AHTHIIAPAJIJI E JIO r PAMM. — SHTTa l CHMMeTpHH 
jhym  coAHa O^jiMaraH ABCD  TypT6ypqaTc (7-pacM). TeHr eHjiH TpaneaHsiHHiir §h 
TOMOHjiapn Ba SHaroHajuiapH A. ^ochji KMjiaaH. FlapajuiejiorpaMMra yxm a6 yHHHr 
^apaMa-i^apuiH AB  Ba CD  (A D  aa BC) ToMOHjiapii 6Hp-6npnra Tenr Ba F,o.Tran h k -  
KHTa A D  Ba BC (A B  Ba CD) TOMOHjiapnra HHcfiaraH aHTHnapajuie jwnp (k;. AHTHna- 
pajuiejibHue npnMbie), ruyHHHr yqyn y A. eKH icoHTpnapajuiejiorpaMM je 6  lopnTn-jiaan.

AHTHflAPAJIJIEJIbHblE nPflM UE - 0TH0CHTejifcH0 c to p o h  y r j i a  —  6 yp>iaK 
TOMOHjiapHra «Hc6 aTaH AHTHnAPAJIJIEJI T?FPH HH3HKJIAP.

A ra p  a  s a  b  TyFpH qH3Hiyiap K O L  6ypqaK roMOHJiapmM k£ch6 yTHO, 6y  6yp- 
qaKHHHr TypjiH toMOHJiapii 6njiaH 6np x h ji 6ypqaicjiap ^ o c h ji KHjica, a  na b  tv fP h  
SH3HK;jiap K O L  6 ypqaKHHHr TOMOHJiapnra HHcbaiaH aHTHiiapajuieji t v f p h  h h 3h k ^ p  
AeftHjiaAtf (8-pacM); 6y iw a TeHr 6ypiaK Jiap O y*iHH y3 H«Hra ojiraH yq6ypHaK.qapua 
TerHuuiH 6Jjia,HH. yMyMaH afiTraim a A. t .  q. HHHr HKKajiacfl K O L  fiypqaKHHHr Chc- 
ccKTpHcacnra nepneHAHtiyjiap 6^jiraH  j^o/im h 6ouin;a ^o ju iap^a  y jrap  6Kp-6npHra na- 
pajuieji fiyjiMafmH. A . t .  q. TymyHqacH imBepcna (t^.) ajiMauiTHpHmHHH-ypranHwaa 
Hiu.iaT(uiaAH. ;

BaMaH A . t .  q. HHHr uiyHra yxuiaiu  TatpHcJm CypqaK TOMOiuiapHra HHc6aTaK 
SMac, 6ajiKH 6y  Typpn qH3H^/iapHH Kecu6 JryBqH Oouii^a hkkkh  T y p p ir  qH3Hi^a 
HHc6aTan CepHJia^H. AftjiaHara hmkh qH3HjiraH xap ^aiiAafi (^aBapnn; Skh iojiay3 uian- 
jmAarw) T^pTfiyptaicfla ^apaM a-^apuiu TOMOHjiap ^oJiraH hkkh TOMOHHra HiicoaTaii 
anTH H apajuie/W H p.

Bat>3aH A . t .  q . yqHHqn 6np TyFpn qn3nn;K,a iincoaTaH ^aM TatPH^jiaHaAii; a ra p  
a  Ba b  TyFpH qi«H iyiap  c  TyFpu qH3H^ 6 n n m  6 ap  to m o iu ih  TeHr HqKH 6ypqaicjiap 
^oc"Ji ^Hjica, a  Ba 6 TyFpn qH3H^/iap c  TyFpn q H 3H ^a HHc6aTaH aHTHnapa/wiejf 
xyppH qH3myiap flefiHjraAH. TeHr §hjih yq6ypqai:Hifflr eH TOMOHJiapH aco cn ra  JiHc6a- 
T3H A . T. q . flHp.
. AHTbE o t  qnc.ia —  coHHHHr AHTbECH —  coHHHHr 6yTyn ^ ncmh ■ (k,. II,e- 

Jiaa qacfb). ' v
AIIOPHJI —  AnOPMJI —  napaflokc; XleMOKpHT MaicTa6HHHHr poajiap n ra  H,apmii 

6JjiraH  KaAHMrH rpeK ojiHMJiapH j3JiapHHHiir (jiHKp lopnTiiuiJiapHAa acJiHJia TyFpH, 
ftMMO x a io ra  yxm a6  KypimrRH xy jio cara  (h;. riapaaoicc) TanHHinap sn n . K,aflHMrH 3 3 - 
mqh MaTeuaTHKJiapH jiHMHTra yTnuwaH (JiOMflajiaHMafi, ([)an;aT /I,eMOKpnTiiHHr 3tom hc- 
tk k  Myjio^a3ajiapHra cyHHn6 y3JiyKCH3 npoueccjiapHH flHCKpeT MtiiyiopjiapHnHr 
fliiFHHancH SajiaH ajiMauiTHpHuira HHTHjiraHjiapH/ta ^aMMa BanT -Kejiu6 ^HiqaAHrau 
HOTfFpH xyjiocaJiap —  anopHaflHp. BH3ra, MacaJiaH, 3eHOHHHHr (3paMH3Aan o j ia h i th
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V —  IV  acpjiap) anopwijiapH MaiJiyM CyjinC, yjiap/ian finpw K yfln/w nianp: AxHjijiec 
(a$CoHaEHfi na^jinnoH) TomGa^aHn nyBjiafi erojiMaiSflH, nyHKH y  TouiCa^a 6och6 J t- 
raH nyHKTjiapHHHr iev.cH3 KeTMa-KeTJiHniHH k>ph6 J thuih KepaK; flacTjiaO flyjiHHKr 
CnpHHMii flpMHHii, VHAaH KefiHK HHa 6oiui^a tipMHHH yTHuiH KepaK Ba ^oi;a3o. Ma- 
TeMaTHKa nyi^TaH iia3apHflaH 3enoHHHHr anopHacH

oo

i j i - 1
* = i

TenrjiHKHH hhkop STHiura ojih6  Kejia^H.
AAa6.: K- A. P u 6 h h k o b , Hctophh mstcmsthkH] H3fl. M ry , 1960.

Afl04>EMA — AI10<I>EMA: 1°. MyHTa3aM KynCypMaKHHHr A. ch — MyHTasaM n 
6ypnaKHHHr Mapica3HflaH yHHHr 6Hpop TOMOHHra TyaiHpHjiraH nepnenflHKyjiflpHHHr 
y3yHjiHrn. MyHTa3aM n 6ypqaKHHHr anotjjeMacn ynra hmkh <JH3HjiraH AOHpaHHiir rn 
paAHycnra TeHr 6yjin6, yHHHr an tomohh y3yHJinrH Ba Sn i03Hra ^yftHAaniia 6of- 
jiaiiraH:

„  ,  180° „  2 l  180°
On — 2r,i tg n  , Sn — nrn tg  n ,

n moc rapTHfvia 3 , 4 , 5  na 6  ra Tenr 6 yjiraHAa o x h p th  MyHoca6 aT 6 yHAa« Kypn- 

hhui ojia/ut:

S 3 =  3 r lV K  S t  =  4r4j S 6 =  5 r § / 5 - 2  j / 5- , S 6 =  2r f y z .

2°. MyHTa jaM nupaMHnaHHHr A. ch  —  MyHTa3 aM nHpaMHflaHHnr eH eryHH Tam- 
khji ^HjiyBHH ywfiypqaKHHHr MyHTa3aM nnpaMH^a ywHAaH TyiuHpujiraH 6ajiaHAJiHrH. 
MyHTa3aM nnpaMHAa eH cnpTHHHHr 10 3H yHHiir A . ch Ba MyiiTa3aM nnpaMHAa acocn-

HHiir P  nepnweTpnra ^en =  - g -  P -A  MynocaoaT opi^ajiii 6oFjiaHraH, 6yH,ia A —  MyH-

TasaM nnpaM wam iHr A . ch . 
3°. MyHTa3aM KecHK nnpaMHnaHHHr A. ch — MyHTa3aM KecHK mipaMHAa eH Sfh- 

•hh TauiKHji i^HjiyBmi TpaneuHsiHHHr 6ajiaiiAJiHrH. £ h  cHpTHHiiHr S gH 10311 yHHHr A . 
ciira  Cynaafl MyHoca6;iT op^ajin  6oFjiaHraH:

^  eH = " y (  )  K

6yn,iai H P, Ba P.2 jiap moc pap.niiiAa MyHTa3aM KecHK nnpaMHflaiiiiHr nacTKH Ba ioi^o- 
p iirn  acocjiapH nepHMeTpjiapnra TeHr, A — sca M. n . n. Himr A . ch .

AIinjlHKATA —  AnnJlMKATA —  (j)a30AarH HynTaniinr jieKapT KoopnHiiaTajia- 
piiAan 6npn  6vaii6 , aocuncca  (k;.) Ba opAHHaTaAaH O v) KefiHH Ke.iaAHran yqHHHH 
KoopAHHaTaAHp; y  OAaTAa z ^ap;j>H 6H.nan CejirnjiaHaaH.

AfinPO KCHM ALlHfl —  AJIIIPOKCHM AUHH —  MaTeMaTHK MHKAOpjiapHHHr (coh, 
(J)vi!kiihh Ba 6omi^ajiapHHiir) aH>ia coAAapoK 6ouii^a ltai^Aopjiap opK,ajm Ta^pn^Hfl 
HC[)OAaCH. OA3TA3 (A : ^HjmllyB<IH MHH,A0pilHHr ^aFJHKHft I^HHMaTHAaH A . (jjap^HHHItr 
HHiiMaTHHH yjiqamHHHr TaftHH Onp ycy.iHAa) aHH^nHK A apaw acn ^ap  KaRitaii 6yjiraH  A .  
l y  inu ira  HiiTHjiHuiaAHJiap. a <  x <  b KecMa^a >'3jiyKCH3 6 y jira n  y  =  f(x) 4>yHKUHJlhH 
a n re 6 p a H K  eitH TpHroiiOMeTpHK Kyn^aA-iap opi^ajin ^ ap  K,aHAa ii b h h k jih k  finjiaH an - 
iiposcHMauHHjiam mymkhh (BeSepuiTpacc TeopeMacn), 6yHAa f\x) (jjyHKmia 6hji3h 
P(x) Kyn^aA opacHAarn (jjap^miHr p (P, f) v a to b h  ci«j)aTHAa f(x) Ba P(x) jiap opa- 
cnAarn ai”HpMa a6co.noT MHiyiopHimHr MaKCHMyMH oAHHaAH: p (P ,f) =  max|/(jic) — P(x)\

a < x < b
((JiyiiKuiisiHHHi Teiaic A . ch). A chmhtothk HijioAaJiap (k . AcHMnTOTHMecKoe Bupawe- 
Hiie) hhcshh xaTOCH khmhk 6y jiia ii A . ra  mhcoji 6yjia  ojiaAH. KiiaApaTH HHTerpan- 
jiany bmh f(x) (j)yHKi|HH (i^. CyMMHpyeMas (j>ym;ii.H!i) <J)ypbe ^aTopHimnr xycycnfl Ah-
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rnH/iiuiapH f (x)  hh «ypTaqa» annpoKcnMaumi kh jw ah . BouiKa cy3 6 HjiaH aHTraiwa, 
<5ypbe KaTopHHHHr xycycHii S n(x) fiiiFHHflHCH 6 miaH f ( x )  4>yHKUMfl opacuAarH ({apn;- 
ium r yjmoBii ynyn ,

M S „ . / )  =  l [ f ( x ) - S n(x)]*dx

n>a6yji n  cohhhhht A. ch yHHHr ^ap i^aHAan Ta^pHOHH î nftMaTH 6y-
22

jia ojiaAH, Maca-ian, — •
A. MeTOAH 6a-b3H 6np TyiuynqajiapHH T a tp H ^ a m ^ a  HuijiaTHjimiiH MyMKHH. Ma- 

ca;iaH, a rp n  qH3HKHH'ir y3yHJinrH uiy arpH hh3hi^hh reoMeTpHK >KH^aT^aH annpoKCH- 
MaUHH/lOB'IH CHHHK MH3HKJiap y3VHJIHrHHHHr CHHHÎ  qH3HKAarH 3Hr KaTTa 3ReH0 
y3yHjiHrn HOJFa HHTHJiraH Ba^T/iarH .ihmhth Ae6 Ta-bpHcjmnaAH.
Jlar. approximo — flKHHjiamaMan.

A a a 6 .:  B. Jl. r o n u p o B ,  T eopiia  HHTepnoJiHpoaaHHH a  npHO^HJKeHHH (JjyHKiiH#, TocTex- 
H3flaT, M., 1954.

APABCKHE U,H<l>PbI — APAB PA K A M JIA PH  —  H,yflH;iarH yHTa MaTewaTHK huio- 
paHHHr iiomh: 0, l, 2, 3, 4, 5, 6, 7, 8, 9. $■'h/ih cano^ cncTeMacn,T,a HCTaraH^a kh- 
qHK Ba Hcraraiwa KaTia CyjiraH ^ap Kai!.iaii cohhh A . p. fm:\au e3Hui MyMKiin.

A. p. ac;in;ia XI acp/ia j;HH/uiapiaH apa6 jiap ra  yTraH 6 y jin 6 , CyH/iaH iceiinii 
apa6 jiapaaH EBponara yTAH (^- Uii(j>pfai, PHMCKiie HH(j)Obi, CqHCJiemie).

AaaG.: 51. H. A e n n a i i ,  H c to p k h  apntJjMCTHKH, yqneA r«3 , M., 1959.

A PryM E H T  KOMnJIEKCHOro MHCJIA ci +  bi —  a +  bi KOMnJIEKC COH- 
H H H r APryM EHTH —  a6cuwccajiap yKHHmir Myc6aT ftyHajiHuin 6n;ia>i Koop/inna- 
Tajiap 6ouiHAaH a +  bi coHra yTKa3iijiran "iyHajiHiu opacHAarn 6yp‘iaK. z —  a +  bi 
K. c. a. Kynmma arg z chmboji 6iuiaii 6ejinijiaHaflM. K. c. a. 2 n  raqa aiiHKJinx 6h-

b a
jian Tei;uinpHji-WH. sin argz =  —  Ba cos a rg  z =  —  SKaHii paouiaH, 6yHja r — kom-

rjieKc con im nr Moayjin (k-)- KoMtuieiic coiuiap "ynaHTMacmiHiir apryMeiiTH Kynafi- 
TyBMHJiap apryMeiiTjiapHHHiir fniFnnancnra Tenr, a tn n  a rg (z ,? 2) == a rg ? x +  arzs . 
ApryMeHTra s r a  PvjiMaraH aKKaio-nroHa KOMnjieicc coh 0 comiflHp.

A PryM E H T  ^yH K U H H  — W H K U H J l H H H r  A PryM EH TH  — spKjiH y3r.ipy ti- 
>IH MHKflOp (K- <I>yiIKU.HH).

APH4>METHKA —  APH<t>METHKA (>;nco6) —  coHjiap Ba yjiap ycTH;ia 6a>KapH- 
jia /in ran  avaju iap  ^aiy iflarn  <{)aH. A . R& unpnHUH m s 6 a m a  HaTypaji Ba Kacp conjiap 
ypraHHJiaAH. A . hhcoh 6nji|iMHHHHr s n r  i^a/iHMrn TapMoiyiapH/iaH 6HpitflHp. A. yKye 
npe^M era cn{)aTnAa ,\iaKTa6/ia I —  VI cHiifJjjiapfla yiyiTHjiaflH Ba TacBHpHii Tai.pn<j)- 
jiap ra  acocan ^y p iu ia /w . IleAarorHKa HiicTHTyTjiapn .(j)H3iin.a-MaTeMaTm:a c()aKyjibieT- 
jiapHHHHr yqTa Ha3apHi“i Kypcn/ia: pauHOHaji coHJiap apH(j)MeTHK.acn, coHjiap n asapna- 
cn Ba apHi})MeTHKa acocJiapHfla A . anqa ^yKyp ypraHiijiaAH.

A . homh rpeicia  —  ap iG u o ^  —  coh cyan/ian  Kejin6  m h i^ h .
APH4>METHMECKAH nPorPECCHH — APH<t>METHK nPOrPECCHH —  cotuiap 

KeTMa-KeTjiHrH 6yjiH6, ymiHr hkkhhmh coiiH/ian 6ouuia6 ^ a p  6up cotrn oji/iiiiirncH ra 
^aMMa ^a/u iap  y<iyn y3rapMac 6 y jira u  Ba A . n. HHHr aftnpMaCH fle6 aTajiaAnran 4  
cokhhh KyuiHiu/iaif ^ochji 6y jia/u i. A ra p  A . n. HHHr 6hphii>ih >;a/|n a ,  6y /ica, y  
^oji/ia A . n. 6ynAaii KypHHHuifla 6yjia/(H:

a,, aL +  d, a, +  2 d, . . . , a ,  +  nd,  . . .

liiyif/iai! kh.ih6, A. n. y3HHHHr 6hphh>ih ^aflH Ba afinpMacn fn jia n  TyjniK am i^ /ia - 
113 4 11 . A . n. HHHr n - x p j w  an =  a , +  (n  r— \ ) d  (})opMyjia 6iuian aiiiiKJianaAn. A. n. 
HiiHr AacTJia6KH n  ra  hhfhh/iiich :
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A. n . OnpiiH-jn TapTM6in apH(j)MeTH:< i^aTopAHp (K- Apw$MeTH*iecKHft p»fl)' 
A  n. 6ai>3aH ~h  c h m b o ji Onjia« 6ejirH .naH aflH .

J la r ,  progressio —  ojrjHHra chjdkhlu .
APH<t>METHHECKA$i n P o n O P U M fl —  APH4>METHK n P O n o P U H JI —  a — b =

—  c —  d  KypnHHiUAarn TewviuK, 6 y m a a, b, c, d  Jiap apnc[)MeTHK'coHJiap (i .̂ Apwj)- 
MeTnuecKoe mhcjio). A. n. aflnpMaJiM nponopitHs ,se6 ^aM afiTnjia^M.

APH4>METHMECKH0 KOPEHb — APH4>METHK HJ1AH3 — Mambnfi CyjiMaraH 
coHHHHr wydrr exn t o k  ^apawajui HJi.3H3HiiHHr MiH(j)Hft CyjiMaraH KHMuaTH. Maca-

jian, A. h. j. 16 =  2, A. h. y ^2 7  =  3. A. h. hhht TaiptMjwra i;yp*t, j / — 27
A. h . MaBwy^ swac.

A rap HJiJW3HHHr liKKHTa 16 =  db 2 khAmith ^apajica, y ^ojifla hjiah3hhht 
x aK ^n ii coH.iap co^acHflarn ajire6panic ^HftMaTjiapH ^ai^H^a cy3 6opaAn (k. KopeHb 

H3 MHCJia); a rap  16 Hji/in3iiHHr Typrrajia k,h?m3t h  K,apajica, KOMnjieuc coHjiap 
co^acHflarH hjiah3hiihi’ ajirefipanK ^HfiMaTjiapn ^ai^iwa cy3 CopaflH.

APH4>METHHECKHH PJIfl nopaflKa m —  m-  TapTitfjiH APH4>METHK KA' 
TOP —  am +  0  SyjiraH ^a apryMeHTHHHr MaHtpHfi 6yjiMaraH 6yTyn x  =  0 , 1 , 2 , . . . ,  
^HftMaTjiapnra moc 6y jiran  6yTyH K03^(j)HU.HeHTjiH 6Kpop P(x)  =  amx m +
+  . . . +  a ,*  +  a 0 Kynj^a^ K«®MaTjiapHHHHr KeTMa-neTjinrH. A rap b ,, b2, b3 , .  . .  jiap 

■m - TapTii6.iH A. H- Cyjrca, y ^ojifla yHimr Cj =  6a — b ,, c2 =  ba — bt , . . . , 
cn =  bn+i — bn, . . .  afmpMajiapH {m— 1) -TapTHfijiH A. ^ochji HHjiaflH, 
<?!=«■* — f i ,  d2 = c 3 —  c... . . . ' ,  dn =  C/i+i —  cn , . : . hkkhhih  afinpMajiap sca 
( n — 2) - TapTH6.iH A. k. jjochji ^njiafln Ba ^oKaao.

l-TapTH6jin A. ^  apH^MeTHK nporpeccHfiflnp (^.). Macajian, yi6ypqaKjin 
coHjiap (k,. TpeyrojibHbie MHCJia), (jiHrypajiH coHJiap (k;. OHrypiiue qHcjia) &a xycy- 
ch"; ^OJifla KBaipaT comiap (^. KBaapaTH«iHbie MHCJia) 2-TapTH6jiH A. K W .  
neJixaroHaji coHJiap 3ca 3-TapTn6jin A. KyMJiacHflaHfliip.

APH«tMETHMECKOE fl0 n 0 JlH E H H E  MHCJia A(0 <  A  <  1) — A coHHHHHr 
APH<t>METHK TpJIAHPyBMHCH— 6np 6HjiaH A  cokh opacimarH afiHpMa ( 0 < 4 < I ) .  
MacaJiaH, 0,3547 coHHiiHHr A. t .  0,6453 (0,6453 cohh 0,3547 hh 1 ra^a Tyji- 
A-ipaw).

MaHiJiHfi ManTMccajiH ,norapH(fiMHH MycfiaT MaHTnccajiH jiorapwjiMra aJiMauiTMpHui 
Tajia6 3THjiraH ^oji^arH jiorapntjiMHK j^Hco6jiapfla KynHHwa A . t . HuuiaTHjia^n, 6yH- 
Ad .iftHpimi 'aMajiiiHH n;yinyB 6HJiaH aJiMauiTnpHHi M a^caflii^a jiorapii(j)iiHHHr khhmjith 
yiiHHr cyHWifi uiaKJi^arn §3yBii 6 h jijh  a.™auiTHpHJiaAH, niiiH  Mamjmfi xapaKTepnc- 
THKajiH, aMMO Myc6aT MaHTiiccajiH jio rap irtM  e3HJiaAM. MacajiaH, tg N t — lg N t  =  
=  2,1326 —  0,3547 =  2,1326 +  1,6453 =  1,7779, OAaTfla T 6 4 5 3  coiih 6 y Hflaa 
yn,H.iaAn: MimycjiH 6 h p  (eKii MHHyc ocTH^a 6np) ojitmiiui TypT ^jijihk y i  («Tejie- 
ik)H» ycyjiH 6»jiaH). Bai>3aH A . t .  HHHr 6Hpraiia Tyji^HpHuiH aiuac, CajiKH y rasa  
TVJiflHpuuiH ojimiaflH. (^. KoJiorapnfjiM, XloaoJiHHTejibHuft jiorapH<j)M.)

APH«t>METHMECKOE CPEflHEE — APH<t>METHK PPTA l^nfiMaT. BhP Heua 
d[, Oj, . . . , a„ coHHimr a PH(j)MeTHK vPTa i^HfiMaTii fle6

+  <h +  • • +  Q :

" .  . .  l + 3 + ( —0S4) 
conra .iHTHJiaAH. a j =  1, a ,  =  3, a3 = — 0,4 coHjiapHHiir A . y. i .̂ ---------- ----------=

=  1,2 ra TeHr. A. y. KyrmHia (j):i3nn Mn^flop.napii;i (TeMnepaTypa, y3yHJiHK na 
^o!ca33) yji'iauifla Ba ^Hcofijiauifla ynpafijiH. Bnp Heqa coHHvmr A . y. i .̂ 6y CQHjiap- 
Himr ^ap i^aHAafi 6oiui^a ypra  kh9m3Th Ka6n rny coHjiapHHiir 3ht KarracH Ghjwh 
9it  KOTHrn opaciwa eTaan. CpeflHee 'mceji TepMBHnra Ba yuia TepMiuifla KypcaTHJi- 
ran TepMHHJiapra Kapanr.

APH<l>METHMECKOE MHCJIO — APH<I>METHK COH — jacT.ia6KH Tyuiymara 
Kypa,- xap ^aH^ail Maii(j)Hfl 6yjiMaraH coh. BwpMyHia Kenr MatHoaa (n,. TeopeTHiec- 
Kasi aPH(j)MeTHKa) ^ap i^aiyial con A. c. fle6 ^apajiann. A . c. TepMHHH 6ai>3aH
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nar.T a6ja apntjiMeTOKa y^«THui4a a jire6 p a# a  JpraHKflaflHraH ccw qaa axcpaTHUi ywjH 
HmAaTHjiaflM; MaMyvKW, an re 5 p a a a  4>a^aT MycCaT co s jia p  Ba Hofiruua 3wac, 6ajiKH 
MaH^Hft c o a a a p  ^aM y p ra iu iJia /in . BouwiaiiFHi Mai>H0Aa TyuiyHHjiaAHran A- c . coh- 
,iap  aypH ia  reOMeTpHK Hyi^ra CujiaH TacBiip-tPHaflH, ajireC pifla ^ a p  i^ a ia a S  ) ^ k,hk;hA 
coh 3ca c o h ' y^H flara HyiqTa fiHjiaH Tacnnp.iaHaflii.

APH<t»MOMAHTHfl —  APHOMOMAHTMfl. CoHHHHr ce^p jin  po.m : ^aKMflarH 
Fafipu-njiMHft Tacacayp; coHJiap 6HJiaH <{)oji ohhid . A. xajiAeJiHiuiap, M iicpjinrjiap ua 
eBpeibtapAaH rpescjiapra yTraH. A. HHHr ^ y ^ p a ra r a  r iH ^ a ro p  MaKTaoHHnnr aw o /iap n  
w y ^a  ^annK , HiuoHap a^HJiap.

Tper., a r ith m o s —  coh, m a n te ia — CauiopaT ^ hjihui (xHpoMaiiTHH —  i^yjira 6oi^h6 
(|)oj!6hh;ihk khjihlh 6 hjuh  T ai^ocJian r).

APKKOCEKAHC — APKKOCEKAHC —  KoceKancra (^ .)  TecKapn <}>yHKUH5i. A. 
6yHflafl G ejirnjiana^n: A rc cosecx. A-. Kyn ^HflMarjiH (qeiiciB Kyn ^HpMaTjiH) 4>ynK- 
UHfr. ynHHr 6wp i^H:".MaTji!i TapMOFH A. iism r 6oih i^h^m3Th AeiiHJiaflH Ba a rc  cosecjc

Jt Jt ,
opKajiH 6ejirn.iaHaflH, CyHna —  - g -  <  arccosec x  < - g -  Ba |x | >  1. arccosec x  (jiymr-

unsi tok; Ba MerapajiaHran ({lyHKuimfliip (9-pacM). A . 4>yHKUHHHuHr rpa 4>Hrn h k k h t3  
TapMOK^aH (eflAaH) TauiKH-i Tona/ui. K- OwpaTnue TpiirouoMeTpnMecKne (jiyHKUHH.

APKKOCHHyc —APKKOCHHyC—Kocim ycra (ks.) TecKapn 4>yHKann. A . oyn/iaft 
6ejirnjiu;i?iAH: A rccos x.  A . Kyn i^HHMaTjm (qei;cn3 Kyn ^HflMaTjiH) (JiynKuHn. y n m ir  
Cnp lyiflMarjiH TapMOFH A . HHiir 6oui i^HHMaTn flefiHJia/w sa  arccos x  opi^ajiH Gejirn- 
jiaHaflii, 6yH.ua 0  <  arccos x  <  J t ,— 1 <  x  <  1. O a a w  A . /ieraH/ja y im nr 6oui i^h^- 
Mani, sii,Hii arccos x  Tyuiymijia/iH (sk h ih k  A .»  e s n  «khmkk .\aptj>jin A.» /ic6 yi^H- 
jia/jn). By (jiynKuHH m ohotoh KaMaiOBqH (10-pacM), le ra p a jia u ra n , MaH({>HH 6yjiMaraH 
(f>yi..KUH!i 6y.iH6, w y ^ T  ^a.\i 3.\iac, to k  3Mac. By ({jyHKuna yqyn

arccos (—  x) =  n  — arccos x

y

9-pacM. 10-pacM.

MyHOcaSaT ^pHHjiaHHp. A rccos x  6njiaH arccos x  6yH/jafl 4>opMyjia opiqajiH 6 o t-  
.nanran: A rccos/f =  ±  arccos x  +  2 n n ,  Cywia n  —  6 y ry n  con. arccos x  tJjyiiKUHfi ko- 
CHHycH x  ra  teH r C yjiran Ba y3H [0 ,Jtj opaJiHK/ia eTa/iHraii eflHH (6ypqaKHii, cohhh)

CiijiflHpaAH. M hcojf: arccos (  —  - j j -  ) =  Jt —  arccos - j - ,  hi>hh arccos (  —  - g - ) =

2 j t  1 .
=  - 5—. arccos x  hhui xocHjiacH — , ■:-_■==-  r a  Tenr. K. OopaTiibie TparoHOMeT-

3 ■ y  1 — x*
pmecKHe 4>)i*ikuhh.
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APKKOTAHrEHC —  APKKOTAHrEHC —  KOTaHreHcra (i^.) TCCKapH ^yHKiiHa.
A . CyHflafi fiejirHJiaHaflH: Arcctg x. A. —  Kyn ^HHMaTjiH («ieKCH3 i;yn  ^HfiMaTjin) 
t|)yHKUHji. YHHHr 6np  ^HSMaTJiH TapMOFH A . HHHr fiorn ^hAm3Th /ie6 aTajiaAH Ba 
arcctg x  opi^ajiH GejirHjranaflH, CyH^a 0  < a rc c tg  x <  n,  —  oo <  x  <  oo. CXaaTfla A. 
fleraH^a yHHHr 6oui ^HmiaTH, h ih h  a rc c tg  x TymyHHjia/iH («khwhk A.» Skh « k h ih k  
^ap(})jiH A.» ^ eo  y^H Jia^n). a rc c tg  x ^ Y h k u h h  m ohotoh KaMaromin, qerapajiaHraH, Myc- 
6aT <])yHKUHH 6J jih6, *y<{)T ^aM 3Mac, toi  ̂ ^aM SMac (1 1-pacM). By $yii:<u,Ha y iyH

arcc tg  ( —  x)  =  jc —  a rc c tg  x

MyHoca6aT ypHHjin: A rc c tg  x  6njiaH a rcc tg  x  (JtyiiKnniijiap 6H p-6npnra A rc c tg  x  —  
=  a rcc tg  x  + n n  MyHoca6aT opi^ajiH 6oF.naHMH, dyH/ia n  —  6yTyH coh; a rc c tg *  ko- 
raHreHCH x  ra  Tenr 6 y jiran  Ba y3H (0,JT) opajiHiyia eTaflHraH ei°HH (6ypnaKHH, coh- 
hh) 6isjiAHpaAH.

M hcoji: a rcc tg (  —  1) =  Jt —  a rc c tg  1 § k h  a rc c tg  

3jx
—f 9:«hhhh ^ncoOra

o j ic a K ,  arcctg (—  1) —  SK aH H kcjih6  arcctg x  H H H r ^ o c H j i a c n

1
(arcc tg  x ) ' =  ■ 1 + x *

tyopMyjwra acocaH ^!ico6jianaiiH. K,. 0(ipanibie TpnroHOMeTDHHecKHe (jiyHKunn.
APKCEKAHC —  APKCEKAHC —  ceKaHcra (k .)  TecKapn (JiyHKiwm. A . 6yHAafl 

G ejirn jianaan : A rcsec  x .  A .— Kyn ^HflMaTjiH (mckch3 Kyn i^hhm3Tjih) (fiyHKUHfl. J/HHHr 
6np KHfiMaTjiH TapMOFH A . h h h f  6oiu ^HflMaTn fle6 aTaJiaflH B a  a rcsec  x  opi^ajiH 6eji- 
rn jia iia^n , 6yH/;a Q <  a rcsec  x  <  j t .  a rcsec  x  ^ymtiiHH HerapajianraH (jjyHiyma 6Jjih6 , 
JK>’(|)T Ĵ aM 9M3C, TOÎ  9MaC (12-paCM). A. (JiyHKUHHHHHr rpa(j)HrH HKICHTa Tap- 
MO^flan ( e f l / i a H )  H6opaT. K. 06paT H ue T p n ro n o M e T p H M e c K H e  (j)yHKixHH.

APKCHHyC— APKCHHyC — c H H y c r a  T e c ic a p n  ( [ jy H K u n a .  A. C y H A a ii 6 e j i r H .u a -  
n a A H : Arcsin x .  A. — K y n  ^ H fiM a T jm  ( m c k c h 3  n y n  ^ i i f w a T j iH )  ( j iy n K m in .  y H H H r  6 h p  
^H H M aT jiH  T apM O FH  A. h h h t  6 o u i  k h i ' m < ' i t h  £ e i i i i j i a , H H  B a  arcsin x  o p ^ a j i H  6 e ji r H J ia H a -  
AH, fyiiAa

Jt
2

Jt
2 —  1 1.

Oasit/ui A. /ie6 yHHHr 6oui ^HHMaTH, hihh arcsin x  TymyHHJiaAH («khmhk A.» eiui 
«khmhk ^ap(j)jiH A » ae6  y^Hjia/w). arcsinjc îyHKUHH —  mohotgh ycyB>iH, MerapajiaH- 
ran (13-pacM), toi^ (JiyHKiiHsi; 6y (t)yHi;nnr y^yn arcsin(— x) = — arcsin x  TeHrjiHK 
JpHHjiH. Arcsin x 6njiaH arcsin x  6np-6npHra Arcsin ,x = (— l)"  arcsinx +  n n  (jiopMyjia
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opi^ajm O ofjianran, Cyn,aa n  —  6yryH  coh; arcsin x  OHHycn x  ra TeHr Oyjiran Ba y3H 
j j  J t 1

— ~2~’ ~2~ I °PajIHK',la ®TrdH eflHH (6yp'iaKHH, cohhh) ^HJWHpa/ui; Arcsin x  sca 

^ap CnpHHHiir cHHycH x  ra  Tenr 6yjiraH  efljiap TynjiaMHHH CH,i«npaflH.

Mhcoji. arcsin  ( ------^ - )  =  — arcsin ) ckm arcsin ( — =  — - |r -  ;

Arcsin ( —  - y - j  =  (— 1)" ( — ■ j +  n n  eKH Arcsin ( — - £ - ) = (  —  l ) n+ '  +  j in .

1
arcsin  x  m m r xocnjiacn  —  ...... ra  Tenr.

V 1 —  x2
K,. Ofiparaue TpHroHo.MeTpM’iecKne (jjyiiKmm.
APKTAHrEHC —  APKTAHrEHC —  TaiireHcra (k,.) TecKapH (JjynKmiH. A. 6yH- 

nafi 6ejinijiaHaflH: Arctgx. A. —  Kyn K,HHMaTjin (qeKcn3 Kyn s\M?.waTiin) (fvHKUHH.

‘ y  

.  . ! i  _  i 2

2 i 0

"  /Ji t'
1 1 x

----------------

u s ^ ~ ~ « r c tq *
------------------ h......

i
___________ _ j f  *

7 t / j r  
/  \ 2

|
1

/  i l \II 1
/  ;l 1

1
1’4-pacM.

y HHHr 6hp  nHHMaTjiH TapMOFw A. h h h t  6om  HHHM3TH fleftnjiafln Ba a rc tg  x  op^ajiH 
Jl Tt

6ejirH jiaiiaan, 6yii/ui —  -g -  <  a rc tg  x  <C —  o o  < a t< T  o o  (14-pacM). O aaT^a A.
Aeraiifla yHHHr 6oui ^ n ”iMaTn, s i t jh h  a rc tg  jcTyuiyHHJia/iH (y (jyiwaii yK,n.na/ui: fKHimc
A.> eKH hk ^ap(j)jiH A .s). a rc tg  x  (J)yn';uHfl —  m ohotoh ycyBqn, 'le rap a jian ran , t o h  
(j)yHKUHH; a rc tg ( —  a-) = — a rc tg x  (bopMyjia ypHHjin. A rc tg  a: fm.;iaH a rc tg x  6Hp-6iipHra 
A rctg  x = a r c t g  x  +  n n  MyHoco6aT opKaJin 6oFJiaHr;>H, 6yH£ a  n —  6yTyH coh; a rc tg  *  —

l Ji n  \  . . . . .
TaHFCHCH x  ra  TeHr 6yjiraH  Ba y3H I opajw iyia eT raa  eHHH (6ypqaKHB,

cohhh) 6itti/(i?pa/yi. A rc tg  x  sca ^ ap  fiHpwHHnr TaHretiCH x  ra  TeHr Cyjiran efljiip  
TynjiaMHHH 6HjiAHpa^H.

n
M hcoji. a rc tg  (— 1) =  —  a r c tg l  §kh a rc tg  (— 1) =  —  - j - ,

Jt
A rctg  (— 1) =  a rc tg  (— 1) +  n n  6kh A rc tg  (— 1) =  —  +  n n .  

a rc lg *  iiHHr ^ocHjiacn:

(a rc tg  * ) '= ■ p + J *

K,. OSpaTHbie TpMroHqMeTpnqecKiie (j)yiiKu.iifi.
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APK^yHKUHJI —• APK^yHKHHJl (esrH apKyc) —  TpHroHaMeTpMK <J>yHKmuuiap- 
r a  TeCKapw 6yjiraH  <j>yhkuhsi, ht>hh apKKOceKanc, apKKocHHyc, apKKoraHreHC, apKce- 
KaHC, apKCHiiyc, apKTaHreHC (^  ) (^yHKananapflan 6npn. JlaT. arcus — e*.

APXHMEflA AKCHOMA — APXHMEA AKCHOMACH — nyflHflarHHa TatpH*- 
xaMuiHfan aKCHOMa:' v a itfH f fiy.™araH ^ap l^HAafl HKkHTa ^ai^HKHft a sa  '6 'coh  6e- 
piwtraHfla an  >  b TeHrcn3/iHiain i^aHoaTjiaHTHpaAHraH HaTypa/i n  cohh ^aMMa Ban;T 
TOrHnaan. .y^MOBra sra  Ryjiran ^ap  nanfla't MH^aop yiyH , MacajiaH, Kecua, 103, 
^awM Ba uiy KaGn.iap y'iyn j^im myHra yxuiaui wyMjia ypmuiH C fn a w -

MiiKflop/iapHH yjiMaui (MeTpm;a KHPHTHUJ) A. a. ra  acocjianaAH. Hkkh cohhhhf 
9Hr KaTTa yMyMHft Oy/iyBmicnnM (k . HaH6oJibuiHft ofimnft AejiHTejib) TonHiuaa (K- 
EBKJiH^a ajiropHTM), hkkhto KecMaHHHT yMyMHift yjmoBHHH TonmiiAa Ba rnyHra yx- 
iuauijiapAa A. a. aaH ^oftjiajianHJiaAH. Ammo uiyH^afi MHiytopjiap cHCTeMacn ^aM 
MaBwy^KH, yjiap ynyH A. a. 6a«tapHJiMafAH: CyHAaft MHiyiopjiap FaftpHapxHMeA 
MHiy,opjiap AeftHjiaAH.

AaaG.: A. r H J i b f i e p T ,  OcHooaHnn reoMeTpHH, TocTexH3,saT. M., 1948.

APXHMEAOBA CnHPAJlb — APXHMEfl CflHPAJIH — ysHHHHr 6npop Hyi^TacH 
aTpoftiHm TeKHC a3jiaHyBMH Tyrpfi mibhi^ 6yftjia6 tckhc  ^apaKaT ^HJiyBmi Hyi^ra 
qM3ra'H srpit 'in3iin;. A rap  ^apajiaerran  Typpw MH3HK,nHnr ^ap ^aHAaft O Hyi^racHHH 
KyT6 ;ie6, 6epiiJiraH TyFpn mh3hi^hh ynflarH TaHJia6 ojiHnraH ftyHajiHuiH 6njiaH 6np- 
rajiHKjia ^yxf)' yt;H 4e6 i^a6yji i^HjicaK, A. c. iiHHr ny r6  KoopAHHaTajiapH CHCTeMa- 
CHAani (k,. riojisipHbie KoopAHiiaTbi) TeHrjiaMacn p =  n<p KypHHHiuAa 6yjiaAH, 6ynfla 
a — y3rapvtac coh. A. c. HKitHTa TapMOKAaH H6opaT 6yjiH6, yjiapaaH 6HrracH q> hhhp 
q > > 0  ^nftMarara, hkkhhmhch 3ca yHHHr c p < 0  KHftMarara moc ifejiaAH (15-pacw).

A. c. HHiir HKKHTa ^ y w u u  ypaMH opacHAarn nacotfia paAHyc-ueKTop 6yftH>ta 
jpMMa woftAa y3rapMac 6yjiH6, a(q) +  2 ji) — ocp =  2 n a  aftnpMara TeHr. K,- CnnpajiH.

APUEJIA TEOPEMA — APUEJIA TEOPEMACH i^yflHAarn TacAHî Aan sS o p ar: 
arap (J>yHKU.HsuiapHUHr Q TynjiaMH tc k h c  '(erapajianraH  Ba 6 n p  xhji A apam nH  y3- 
jiyKCH3 (k . PaBHOCTeneHHasi HenpephiBHOcTb) 6y jica , y  ^ojiAa 6 y  TyroiaM <t>yHKivisi- 
jiapHHHHr ^ap  KaHAaft- KeTMa-KeTjinrHAaH 6 n pop  (jiyHKmiara tc k h c  sii^HHJiauiybmh 
i(hcmhA KeTMa-KeTjiHK TaHjia6 o jihui MywKHH. A. t .  (JiyHKUHOHaji aHajiH3 na a h $ -  
(^epenuHaji TeHrjiaMajiap MacajiajiapHAa Ky/uiaHHjia^H.

Dy TeopeMa yHH 6hphhm h 6yjiH6 h c 6 o t ^HJiraH MaTeMaTHK ApuejiaHHHr homh 
6hji<jh aT ajiran . ' ■

ACHMIITOTA KpwBoii — arpH mhsh^hhht ACHMtlTOTACH. 3 rpn mh3hkhhht 
HVKjTacn mokcsb y30KJi?.mran,ia y &Hpop t^ fph  HH3rfi^a' j^ap ^aHMa sikhh 6^jih6 
siyiHJiauica, 6y  TyFpH mh3hi^ s r p a  m h3h^hhht acnMnTOTacH AcfinjiaAn. MHCOJiJiap:
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O c A / v

1) x y  =  1 rHnepSojiaHHnr (i^.) A . Jiapw x  =  0 Ba y  =  0  KoopaHHaTa jK jiapw utp  
sin

(16-pacM); 2) y  =  ——  srpw MH3HKHHnr A .  y  =  0  TyFpH insm^snp (17-pacw). 

TpeK. asymptotos — ycTMa-ycr TyinMOBUH.
ACMMnTOTMMECKHE JIHHHH — ACHMIITOTHK HH3HKJIAP — cnpT/iarH 

srpH iH3Hiyiap 6yjiH6, yjiapHHHr ^ ap  6np  H y^TaiH jan yT ran  enHuiMa TeKHCjiiiK 
(k . ConpHKaca:o uanca  n;iQCK0 CTh) cwpTra 6 y  Hy^Tafla yrKa3HjiraH ypHH\ia tc k h c jih k  
CnjiaH ycTMa-ycT TyiuaflH.

CnpTHHHr jjap 6np  Hyi^racH ,bp^a.iH KvnH 6h- 
jian h k k h tb  A. i .  yTitiixH MyMKHii. y

ACHMnTOTHHECKOE BblPA/KEHHE —
ACHMIITOTHK H<I>OAA —  f(x) (jiyuxiiHHHHnr Tai^- i
PhGiih TacBHp.iapHAaH 6npn (^ . AnnpoKCHMauHs). « r

A rap  lim  =  1 6yjica, g(x)  (JiyHKiiHH f(x)  ^
x - a  g(x)

(pyHKUHHHHiir x  . <i Aarn A. h. ch np&maxni (a —
COH #KH ± 0 0  CHMBOJllI CyjIHUlH MyMKHH) BS CHMB0- 17-paCM.
jihk paBHuiAa Cynaail e3njiaA«: x  n a  f ( x ) ~ g  (x).

f(x)  hh  y n p n r A. h ch 6»jiaH a.iMaaiTHpraiiAa 6yjia,iviraH iihc6hS
t f\*) I

xaTo x  -* a  na  Ho.ira HHTnjiajH. f ( x )  *  oo (eiiH ieKCH3 k h ih k  MiiKnopra h h th -  
jiyB in) (JiyHicuHsnnHr A. h . ch f (x)  h h h t y3Hra ^ a p a ra n ^ a  ^HCotfjiam yqyn aH ia  i^y- 
jia? eKH Cnpop Mawioaa aH ia coA ia <j)yHKu.HH 6y ;iaan .

A. n. HHHr Myj^HM MHcojuiapn: C th p jih h t (fiopMyjiacH (i^.), siih h  n  -oo ^a

n I ~  2 nn  nne~n\ Ty6 coHjiapHHHr Ta^cHMOT ^onynH, siijHH x  ^cc  ^ a  n ( x ) ~ -^ - t

A. h . hhht Maxcyc kJ phhhuih 6epm iraH 4>ynKuH^HHiir acHwnTOTHK eflnjiMacHjuip 
(k . AcnMriT0TH'iecK0e pa3,no>KeHHe).

ACHMflTOTHHECKOE PA3J10/KEHHE — ACHMnTOTHK EftHJIMA — 6epnjiraH 
(fyHKUHSHH -y30^jiauiyB in i^aTop 6n.nan TacBnpjiaiu. Aiim^po^ aiiT raiw a, a r a p  x  u  *a

f(x) -  <p0(j(), f (x )  —  (PoM ~  (P!(x), f (x)  —  tpo(x) —  (PlW ~<P2W ,
. . ., f ( x )  q>uM— . . .  —  cp*(x> ~  (p*+,(J(>, . . .

00
Gyjica, y  ^o jina ^  <fk(x) =  f 0W  +  ? ,(* )  +  . . . +  <fk(x)  +  . .  . i^aTop x  + a  «a 

* -0
(ckii x  -> 00  Ea ^oKa3o) f (x )  (j)yHKu.HflHHHr A. e . cn /leuHjiaAH, Gyii^a a ~ ( 5  MynocafiaT 

a
* o"P ~  * 9Ka!!HHn ^nnjwpajvA  Ba S*(.v) =  q)0(jc) +  <p,(Jt) +  . . . +  (p*(x) xycyc*S 

f ( x )  —  S * -h (x )
iiHFHiwijiap ■ s j t (x )—  HHC0HH xaTOjiapnmir x  -> a  jia HOJira h h th jiih d k

Ma:.Hociiaa f ( x )  tbyHKUHanHnr 6opraH capn anrn^ acHMiiTOTHK mjioaacHHH TacsHp
9T3JM.

T J jihi  ̂ A. e. im TonHiu ^ hAhh 6vjiraH jjojuiapAa Kyraima A. e. nnnr  ffaKaT 
6np Heia ^acTjiaCKn ^ajw apH  6iuiaH 'lerapajianH jiaan .

A. e . ra  mhcoji hhjih6  6y  (JjopMyjiaHH ojihui MyMKHii:

„ 1  1 ,
Q n ~ ln .*  +  C + 2n 12 n2 ■ ' ‘

6yHjui C  —  3i)jiep aohmhCch (i^. 3 i\jiepa  nocToaim aa). By (JiopMyjia rapaoHHk ^arop- 

HBHr (n- fapMOiiH'iecFii'1 pn^) flacTjiatfKH n  i a  \ajs,h h h fh h ^h ch  ^<?n =  1 + J  +  i  +
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L l HHHr n _—»oo fla rn  A. e . cn;inp  (6y ep^a  x  =  n tyai^aT CyryH cohjih
«  I

ua.Tjiap n,a6y.ri KHjiaAH).
5ai>3aH A. e. HHiir nySiwarH xycycnft r.ypnnmuH A. e . Ae6 aTajianH:

aftjiaHa Hyi^racH HH3ra'i arpn mh3hi  ̂ (18-pacM).
A. rnnoitHKjioHflanHHr (i^.) xycycHft ^ojihahp. Arap 

Ky3fajiMac aftjiaHaiiHHr pa/(nycH /? =  a  6yjica, A. HHHr TyFpH OypqaioiH AenapT
j r 2_ 2_

roopAKHaTajiapn CHCTeMacH/iarH TeHr.iauacH x 3 +  ( /3 =  a 3 6yjia;iH. A . r a  yTita- 
sajiraH  ypHHMaHHHr Koop/innaTa y^jiapn  o pacn /;arn  KecwacHHHHr’ y3yHjinrn Aommhh 
6 $ m 6 ,  a  ra  TeHr CyjiaAfi. A. n n n r  y3yiijiiirH 6  a  ra  Tenr.

TpeK. a a r p o v  —  Kwi/iy3, eifio£ —  KypniiHin, rnaioi; acTpoHfla —  iojiAy3ra vxu iau i.
ACTPOJ151BH5I — ACTPOJlJlBHfl — ropH3oiiTaji TeKHCJiHiyia woftjiauiraH bypqaK- 

iiapHH y jiqaia  y-iyn HiujiaTHjtaAHraH acCob (O ypqas yjwarHM). A. HHiir Typjm xhji 
KOHCTpyKUHHjiapn Cop.

^  AAa6.: M.A.  3 i i a M e H C K H 8 ,  H3MepHrejibHbie pa6otbi na MedHOCTH, yqnearHS, M., 1959.

A<I><I>HKC —  A<1><I>HKC. z =  a  +  bi  KOMnjieKc coiiHHHr aijxJjHKCH 6y  cohhh reo- 
ueTpHK TacBHp/iaraHja rny a  +  bi  coHra moc OyjiraH Hy^Ta, siih h  jJeicapT koopah- 
H atajiapn (a, b) 6yjiraH  nyK ra. KynHnqa KOMruieKc coHHHnr a^cJiHKCHHH KOMnjieKC 
Z  COHHHHr V3HAaH 4>a PK HHJIHHMafiAH.

JlaT . affiq o  —  Cnpop HHMara î okh6  i^yftnai.
A<t«I>HHHAjl TEOMETPHH —  Ai><l>HH TEOMETPHJl — (JiHrypajiapiiHHr atjicJiHH 

xoccajiapiiHH, siliih (JmrypajiapHiiiir atjiiJiHH ajiMauiTHpHuuiapHra (i^. A(JxJ)HHHbie npe- 
0fipa30BaHiiH) HiicOaiaii HiiBapnaHT (y3rapMac) 6yjiH6 ^ojia/inran xoccajiapHHH ypra- 
Ra^HraH reoMeipHH.

A. r .  zia, yMyMan aftTraH.ua, nKKma A Ba B nyi^Ta opacH«arH Macotjia 6y  nyi^- 
T anapra moc 6y jira ii A' Ba B ’ Hyi^Tajiap opaciw arH  M aco^ara T ear oyjiMaftAH, ht>hh 
A B  A 'B ' . yMyMaH, hkkh  Hyi^ra opacHAarn Macorjia TyoiyH>iacH A. r. r a  TerHiiuiH 
uacajia SMac.

>KyMJia,aan, yqfjyptjaKHHHr MeAiianajiapH y3jiapiiifHHr KecHuiHm Hy^TacHna Mat- 
jiyH iiHcOaT/ia 6 ^ jihhhuih ^aiy iA arn , sjijuincHHiir i^yuiMa AiiaMeTpjiapHiiHHr xoccacH 
Hai^HAarn TeopeMajiap A. r .  cnHHHr TeopeMajiapn 6 ^ jiram i ^ojiAa yqfiypMaKHHHr 6a- 
jiM/uiHrH §kh 6Hccei;TpHcacH ^a^iiA arn  TyuiyHwaAap A. r .  r a  TernuuiH 3Mac.

A. r .  chhh j^aMMa >KyMjiajiapn MatjiyM aKciioMa/iap cwcTe^acHAan Kejin6 qni^a- 
AwaH reoMPTpHfi Ae6 Skh atfjtjiHH a.iMauiTHpHuuiap rpynnacH  fa . AtJxJiHiiHbie npeoC- 
paaoBaHiw) fmjiaH amiiyiauaAHraH (xapaKTepjiananHraii) reoMeTpHH a<k> TaipnjiJiam  
iqrMKHii.

JlaT . a l f i nus  — whiich 6np, moc KejiyB>ut.

y
f(X) ~  a 0 +  _ 5 i +  4 2 +  • • . +  +  • • . (x + 00);

X X *  Xk

6yHAa

A. e. Tymyii'iacH, afiHHi^ca yHHHr loi^opH/ia 
KypcaTHjiran xycycnp KypHHHiiiH KOMirjieKc y3ra- 
pyBmiHHHr (JiyHKUHajiapHra >;aM t3t6 hk 3THJia/iH.

ACTPOHflA — ACTPOHAA — R  paAHycjiH i$3- 
FajiMac aftjiaiiaHiiHr H',n/ia y iua aftjiaHa Cyfljiafi

ACCOUHATHBHOCTb — ACCOUHATHBJIHK—
K. 3aK0H aCCOUHaTHBHOCTH.

18- pacM.
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A«>(t>HHHbiE nPE0BPA30BAHH3 — A<l><I>HH AJIMAIUTHPHUIJIAP. a  tckhc- 
jihkhh a '  TeKHCjiHKKa (eKH a  TexiicjiHKHH y3-y3Hra §kh (jja30HH y3-y3iiraj A. a. flefi 
nepcneKTHB aij)$iiH ajiMauiTHpHiujiap (napajuieji npoeKu,Hajiap) icynaHTwacHra afira- 
jwah. .

A rap  a  TeKncjiHKHHiir A ,B ,C ,  . . .  ny^Tajiapn a 0 TCKHCjiHKHHHr A 0, B 0, C0, . . .  
Hyn;Ta.iapnra l ftyHajiHui oyfinwa npoeKiiHnjiaiica (19-paCM), A 0, B0, C0, . . .  nyi^ra- 
jiap sca  a ' reKHCJiHKHHHr A ' , B ' , C ', . . .
HyKTajiapHra / '  fiyH ajw im arH  napajuieji 
npoeKUHiiJiap tiyftHwa npoeKu,n;i.naHca, y  ^oji- 
ixa a  Ba a ' TeKiicjmKJiap opacHAarn mocjihk 
a<Jxj)HH mocjihk CyjiaAH, 6yn;ia a TeKiic- 
jih k h h h t A , B, C, . . . iiy^rajiap ii a ' Te- 
KdcjiHKiiiiHr A ' , B ' , C ' , . . . Hy^Tajiapnra 
mcc nyftHjiaAH-

TeKHCjiHKHimr A. a . /la TyFpn Mii3Hiyiap 
TyFpH Mii3H^jiapra, Hyifrajiap n y io a ;ia p ra , 
napajijieji TyFpH HH3HK/iap napaju ieji TyFpH 
iH3Hi<;jiapra yTaJiH, nyKTaJiap rjnjian ryppn  
HH3HI ĴiapHHHr HHUHfleHTJIHrH (60FJiaHHIHJlH- 
th) Ba yHTa nyi^TaHHHr cofl/ia HncCaTH (A. 
a . HHHr acocnii HHBapnaHTii) caKjianaan.
UiyHHHr ynyn TeKHCJiHHHHiir A. a. a a  ipaneuH fl tpaneiiH iira , KBa/ipaT napa.ijieji0- 
rpaMMra vTa/in.

Hl'.KH TeKlICJIHKMHIir ei<H TeKHCJlHKHHHr y3H H H -y3H ra A. a . yMTa >Ky(j)T MOC 
(A , A ') ,  (B , B ’) Ba (C, C ') nyKja 6njiaii 6epHjiaAH, 6yjiapflaH 6np TeKiicjiHKKa K.a- 
parnjiH ^en i<aH/iaft y i  iiy^Tacn Kojuimieap SMac; CouiK^ia aiiTraiwa, TCKHCJiHKiinnr
A. 0. HKKHTa A AB C  Ba AA 'B 'C ' xocMac y>i6ypHaK 6iijiaH 6epHjiaAH.

A. a . rp y n n a  TauiKiiji Ki:Jia/iH.
a TeKHCjiHKHH a ' TeKHCjiHKKa A . a . hh anajiiiTHK TOMOTAaH 6 y in a ii  Tai>pH(j)jiaiii 

MyMKHH: A. a . uiyHAafl aJiMauiTnpniiiKH, 6 yHAa a' TeKiicjmK nyK,Tacnnniir (x', if )  
KoopflHHaTajiapn a  TeKiicjniK nyi^TacHHHiir (x, y) Koop/uiHaTajjapnra ^yfm A arn HH3HK- 
JIH 4>op.Myjiajiap 6 H.'iaH GoFjiaHran:

x' =  Clx +  bt y  +  clt 
y '  =  a2x -j- b$y -f- r2,

A. a . Jia HKKHTa rnaKji io3HHHHr HHcPaTH \"’3 rapMac t'yjinG i^ojia/in, si-bim 6 v HHpCaT
A. a . HiiHr HHBapHaiiTHAup; TeKHC.THKHHHr y3!iHH y3Hra A. a . uiaKjijiapiniHr opHCHTa- 
uhhchiih  y3rapTHpnuih ^aM, y 3rapTiipMacjiHrn ^aM MyMKHH.

A . a . jiapHHHr s n r  My^nMJiapn TeKiicjiHKnn tv f p h  qH3HK;^a cih^hui, ch jiw h thu i, 
r 0M0TeTHH Ba chmmotphh/ihp. UlyH/iaft kh-thO, ypTa MaKTaoflarn sjieMeHTap reoMeT- 

piin/ia ypraHHjiajHraH ^auMa ajiMaiuTHpnui.nap A. a . HHnr xycycnft ^oJijiapnAHp.
TeKiicjiHKHii A. a . Aa anjm nc sjurH ncra (xycycnii ^ojiAa af.naH ara) yTaAH; uiy- 

HHHr y iy n  9.njiHnc sa  aftAana atj)tJ)HH /Kii^aTAan Tenr innKJiJiapAHp. A . a . Aa napa6oJia 
^ap  FjaHAaii 6ouii^a napa6ojiara , rn n ep 6oJia rnnep 6 o jiara  yTaAH. UlyHHHr ynyH 6ap>ia 
anjinncjiap hkkhhhh  TapTH6 jin s rp n  HH3HKJiapniiHr 6 np aijxjJHH TypHHH (chik}>hhh), 
napa6ojiajiap Oouii^a onp atjnjiHH TypHH, rnnepfiojiajiap a rp n  mi3HiyiapHHHr yHHHHH 
6 np a(j)$Hii TypnHH TamKHA i^njiaAH. A. a .  Aa 6 np atjxjmn TypAarH arp u  h ib h k  60111- 
i^a a(|Kj)HH TypAarn s rp n  HH3HKK;a yTa ojiMaftAn.

KynHHna A . a . reoMeTpHK MacaAa/iapHii em im  m ctoah  (ycy.au) Tapnn;acHAa v,yji- 
jiaHHAaAH; 6y  ycyAAa 6epn jiran  uiai;.niiH aim a coAXa rnaKAra aijxfiHH ajiM auiTnpnjiajn, 
CyHAaH KypcaTnjiran xocca ToniuiaAH, yHAaH KeftnH A. a . ra  TecKapn aAMauiTHpHiinm 
6 a w a p H 6 , 6epHjiraH iuaKjiHitnr H3jianaeTraH xoccacn ToiinjiaAH.

)KyMjiaAaH, MacajiaH, 6np >KV(j)T nviUMa AnaweTpH 6hji3h 6epHJiran sjijinncra  M  
iiyKTaAan yTyBqn ypHHva seajiCHH AeraH MacajiaHH 6yHAafi em iin mvmkhh: A nauerp- 
jiapAaH oiipHHH mocjihk yi^H Ba 6epn;iraii sjijinncra  KapAoui 6yjiraH  aftjiana AHaMeTpH 
Ae6 ^a6yA ^HjiaMH3, y  ^ ojias sjijinncHHHr KyuiMa AHaMerp^apii aftjianaiiHitr riepnen-

6yH*a | Z bb\ W °-
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AHKyjinp ^HaMerp^apHra yra^n; Af Hyi^ra TaHjia6 ojwHran MO&nnicaa 6upop M ' ny«;- 
Tara f n n u .  A ta n a r a  M ' Hy^TaAaH ypHHwa «ca&uii3, 6ya^aH Kefira y n ra  a4>4»HH- 
MOC TyppH HCaC.MH3, 6y TyFpH MH3HÎ  3MHnCra yTKa3HM^Hr.m (6H3 H3JiaeT-
ran) ypHHMa 6yjiaAH.

/IaT . affinus —  ^apAOuuiHK, mocjihk.

AAa6.: H. <I>. 4  e t b e p y x h a, nposKTHBHaa reoMOTpasr, y^aa^rM , M., 1953; B. H. A e- 
flO H e h A. A. Pa f l KOB,  AHaymrnqecKaH reoMeTpHa, T. I, rocTexasflaT. M., 1948.

A<J>4>MHOP — A<t>4>MHOP — ™3hi\jih a;ire6pa Ba BeKTop ^HCoCniiHHr TepMHHH.
A. '1H3HK.1H (a(t)^)HH) ajIMaiUTnpHUIHH (MH3HI{JUI ChP HCHHOIH BeKTOp-^yHKUHHHH) H(J)0- 
flajioBiH onepaTopAnp. Bepm iraH  Koop^HHaTajiap cncTeMacnAa A. n 2 coh 6njiaH 6e-

pnjiafln, Py connap A , 6unm  6 e jim n a m m  b i  A. HHiir KOMnoneHTjiapn AeHHJiaflH 
(< == 1, 2 , . . . .  n)-, 6yH«a n  —  HH3niyw (})a30Hniir ^jiqoBH. MyHonqn: aijxfiHHop 
a ( a \  a l........... a n) BeKTopra

AopMyjia 6H.nan anm yiaH aflnraH  b (b1, b1, b3, ........  bn) bck to p h h  v o c  ^hjih6  ^ v h ah ,
6yaaa a  Ba b  BeKTopjiapHHHr KoopAHHaTajiapH mh3hk;jih (£a3oiiHiir onpop 6a3HCHra 
HHc6aT3H ojiHHraHflHp. A. 6np Mapra TOBapnaHT/iH (i^.) Ba 6hp MapTa KoiiTpaBapnaHT- 
JIH (n; ), HKKHHMH Ba/ieHWH TeH3op;(np (l^.). Mh3hi^jih <{)a30 KOOpflHHaTajTapHHH ajlMaiU-

n

TnpHuuta A j  coHjiap aHa uiyim afi TeH3opjiap yqyH xapaKTepjiH 6yjira;i ^onyu  6 } R m a  
Js rap a^H .



B

BA3HC BeKTopHoro npocTpaHcTBa — BeKTop.nap <J)a3ocHHHHr BA3HCH (acocn) — 
BCKTop.iap 4>a30cn*irH qH3Hi^.m apKjin BeKTop.iapHHnr myKAaii CHCTeMacHA:ipKH, 6y 
4>a3ora rerHujjin ^ap KaHflaii BeKTop yma CHCTeMa BeKTopjiapHHHHr hhshi ĵih kom6h- 
iwuhhch uiaiciH^a K(j)oaaviaHHiiiH mymkhh (h- BeKTopnoe npocTpaHCTBo). MacajiaH,
A.ipa*acH n  flan ro^opn -6yjiMaraH nojiHHOMJiap (})a30CH^a l ,  x , x 2, . . .  x n cncTeMa 
6a3HC 6yjiafln.

Arap BeKTopjiap ({)a3ociwa CKajrnp KvnafiTMa (i^. OcajisipHoe npoH3Be^eHHe) Ty- 
niyHMacH anHtyianraH 6yjica, opToroHaji B. ^a^H^a cy3jiam MyvKHH. A rap  B. iinnr 
^aMMa BCKTopjiapH )Ky(J)T->Ky(})TH 6HJiaH opToroHaJi 6yjica, 6yii^.)ii B. opTorouaji B. 
^e0Hjia,iH. Byiwan Tamnapn, ^ap 6np BeKTopHHHr nopMaCH 6Hpra TeHr 6yjica, 6y 
^ojifla B. opTOHopMajiaiiran B. 2ienHJiaflH.

MeKjiH B. r a  Ba 4eKc;i3 B. ra  s r a  6yjiraH c[ia30.aap Oyjiajin. MeKjin B. ra  s r a  
6yjiran  (j)a3ora mhco.i khjihC n yjiTOBjm 3bkji,i>h (})a3ocHHH, hkkhhhh 4>a3ora mhcoji 
HHjih6  caiio^jin  opTonopMajiaiiran

(1, 0 , 0 ............ 0, . .  .), (0, 1 ,0 ............... 0, . . . ) . .  .

6a3HCJlH  (J)a30HH KypcaTHlH VyMKHII.

Aaa<5.: A. K y p 0 ui, Kypc Bucuieft aJireGpbi, <J>H3MaTrH3. M „ 1962, A. H. K o j i m o t o - 
f% 4 B H ® ' 0  M M h ' S JieM eH ru TeopHH '|>yin;UHil h  (J>yHi<UHOHajibHoro a rfa jin a a , 1!3a1 M i y ,

BAPHUEHTPHHECKHE KOOPflHHATbl— BAPHUEHTPHK KOOPflHHATAJIAP.
B hp tv fp h  mi3Hn,^a eTMaraH yiT a A t , A2, A3 Hy^Tara moc. TapT«6^a /n lt m 2, m3 
vacca .iap  flHFHjiraH 6yjiciiH; y qojiAa 6y HyKTajiap e n a H  TeKHcjiHK/ia Maccacw m  ra  
Tenr 6yjm 6, 6y  Hyi^TajiapHHHr ofhp jihk  MapKaan/iaii HfiopaT 6yjiraH  s io n a  A nyKTa 
ToiiHjiaflHKH, 6y  Hyi^Ta y iy n

+  m 2 +  m3 =  m
TenrjiHK ypnnjiH 6yjiaflH.

AncHiiMa, TafiHHjiH ynTa A lt A t . A 3 Hyi^ra TeKnc.ninifla eTyBHH Ba waccacu 
m  (m +  0) 6yjiraH ^ap  KaHflafi A  Hy^Tara y>iTa MawyM m u  m.,, m s Macca Tvipn 
Kejia^HKH, yjiap moc TapnifiAa Ax, A 2, A3 Hyi^rajiapAa OyjiraiiAa y jiapm m r ofhp.ihk  
MapKa3H uaccacH m  =  m v +  m 2 +  m 3 6y jira ii m oahhh A  HyK,Ta CyjiaflH. B y iu a  mt , 
m.h  m 3 waccajiap ^ a v  wyc6aT, ^aM MainjiHg i^HfiMaTjiap Kaoyji k,hjihuih MyMKHH.

LUyHHHr y^yH m lt nult m 3 coHJiapiiH MaccacH m  ra  TeHr 6y jiran  A  nyKTamtHr 
Koop/iHHaTajiapH fle6 n;apaiii MyMKim. By m lt m 2, m 3 coH.j-.ap A  m o m h h  ny^Tamim- 
B k . Aeb  aTajiaflii.

Arap A  H y ^ a iin n r  m  Maccacn k  MapTa y3rapTHpHJica, yHHiir m lt m.t . m3 Kcop- 
^HHaTajiapH ^aM k  MapTa yarapaj^H. UlyHHHr y v y »  a ’mH 6np reoMCTpnK A  Hyi^ra 
Typjin xh .1  B. k . ra  a ra  6yjiHiUH MyMKHH. A  Hy^TaHHiir reoMeTpHK ypnn m t, m2, m3 
coHJiapHHiir yjiapflaH ^n rracH ra  HHc6aTH 6iiJiaH aHH^jianaflH. TeoMeTpnK Hyi^Taw Ha- 

sapaaH m j, m2, m3 B. k. Jiapra 9 ra  6yjiraH  m Maccajm A ^n y x ja  A t A 2 A 3 y<i6yp- 
■laKHHHr imHra, yiiAaH Taoii^apHra e m  yHHHr KOHTypiira jKoSjiaiuHiuH MyMKirn Hyn- 
TaHHHr yq yjmoBjm ea n  yjiMOBjiH (j)a30.iapAarH B k . ^aM uiyiira yxrnaui T aipH ^- 
yiauaflH.
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B. k. 6np jkhhcjih KoopflHHaTajiapHHHr (iv OjHopoflHue i:oop,iHnaTH) sn r coft/ia 
TypHflHp.

B. k . H!i Mefiayc K H p H T raH  3 4 :1. X ,0 3 M p rn  B a ^ T f la  B. k .  w y a a  KaM TaTfiiii; ^ h -  
AHHaflH, j ie s H H  y j ia p H H H r  6 n p  k h i i c j i h  icoop^HiiaTaJiap Ba n e i< T o p jia p  ^ hcoS hhhht 
IK JIH fj 4 HKHUIFHH T y m y H T H p i '6  OepH LUA a T ap H X H ft a^aM H H T H  6 o p .

AaaO.: A. F.  M 8 b i u s  Der baryzentriesche C alcul, Lp. z, 1827. C. C. B i o i u r e H C ,  
AHajiHTHMecKaa reoMeTpHH, ' i . 1. I'ocT;'XH3A'tr, M .. 1946; M . B. B a  j i k ,  reoMeTpH<iecKHe npHjio- 
KeiiHH iio h h th h  o n en rp e  THHcecrH, 4>H3Marni3, M .. 1959.

B E 3 y  TEOPEMA —  E E3y TEOPEMACH —  nxTiiepH"; icynjpAHH hh3hi^jih hkkh- 
j^aflra OyjimuAaH nn^aflu ran  ^ojiahi^ j^ H /fa rH  TeopeMa. y  KyflnAarHMa T a tp n ^J ia -  
HaflH: HXTHepiiH f(x )  Kyn^aAHH x  —  a  HKKn^a^ra oyjimuAan MHK^an ^ o jia h ^  f(a )  ra  
TeHr. B. t .  yHH 6npHH"iH 6y jin6  T a tp n ^ jia ra n  Ba h c 6 o t 9TraH <j)paHuy3 MaTCMaTnrn 
Bt3y (XVIII acpfla m iiaran) homii 6njiaH aTajiraH.

B. t .  flaH ^viiH ^arn  >Kyfla mv>;hm HarajKajiap KejinO vm {a w -  1) a rap  f(x )  Kyn- 
j^a/i x  —  a  r a  (i^ojiahi^ch3) 6yjiHHca, a  cohh flx )  HHHr n jia m n  6yjiaflH* 2) a r a p  a  
cohh /(*) Kyn^a^HHHr h jiah3h 6yjica, f (x )  Kyn^a/i x  —  a  HKKH^a^ra (i^ojiahi^ch3) 5y- 
jiHHaAH; 3) a r a p  f(x )  Kyn^aA KaiiH^a fiHrra HjiAH3ra a ra  6yjrca (o.nHft ajire6paHHHr 
acocnft TeopeMacH 6HjiaH TaK^ocjianr, i .̂ OciioBiiaH TeopeMa ajireC pn), y ^o ji^a  6y  
Kyn^a^HHHr /iap,i;Kacn K am a 6yjica, icyr^aA y iiia in a  HjiflH3ra s r a  6y.iafln (Kappajiii 
Hji^H3Jiap jqaM rny ^ncoC ra Knpa;iii).

BE3y TEOPEMbl OBOBUJEHHE — BE3V TEOPEMACHHHHr yMyMJIAUITH- 
PHJIHIUH. M. B. Hkobkhh iixTHepHii K.yn.\a/(HH 6hp h h h h  flapajKajw HKKH^aara 6yjt- 
raiwarHH;i sn a c , 6ajiKH %up K andau  .TapawajiH HKKii^aara 6yjiraHfla j^aM i^ojiAH^iiHHr 
j^ o c h j i  K,njiHUHiuii;(a >KVAa coAAa KOHyHHHT 6opjinrHHH KypcaT^H. By i^oHyHHHT K yfiH- 
flarH^a Hij)0Aa STHJiaAH: HxTHepnft

f(x )  =  a0 +  a t x - f  +  . . . +  anx n  (*)

Kyn^aAHH x m —  b HKiuij^aAra 6yjiHuiAaH hhkk3h  ^o jia h ^

R (x )  =  foo (b) +  fo i(b) X +  /0 2 (b )x 2 +  . . .  +  f 0 (m — \)(b)X^ —* 

ra  Teur 6yjiaAH, oyHAa
<1

n  =  m q  +  r  (0 <~r<m  —  1) Ba f ok (b) =  ^  Gmi +  k  b‘ (k  =  0, 1 , 2 , . . .  m —  1).
1 = 0

HxthSphh icyn^aAHHHr ^ap ^aiw aft flapajKaJin x m —  b HKKHj^aAra (^ojiaiii^ch3) ovjih- 
luiuiHHHHr 3apypiift Ba eTapjiH m apTjiapn 6y (jiopMyjiaflaH naTHJKa CH(})aTHna Kejni6 
HHKa5!i. ByHHiir ynyH R (x) Ko.i.nHKHHHr 6 ap lia K03:j>(j>HuHeHTjiapH HOJira TeHr 6 y jin - 
iuh KepaK SKatiii paBiuafi.

fleMaK, ^ap  K,aiiAaii (*) Kyn^aAHHHr x m —  b iiKKHj^aAra i\ojiahi^ch3 6yjiHHHuiH 
yqyH b cohh K,y” iiAarH m  Ta ^HCM-xyiij^aAJiapHHHr jjaMMacHHHiir HJIAH3H 6yjiHiiiH 
(^kh yj»apHHHr a n r  K arra  yMyMnft 6yjiyBUHCHHHHr hjiah3h  6^jihoih) 3apyp Da eTapjiHAnp:

foo(x) =  ao +  am -\-0x  +  a 2m+oX3 +  . . .
foi(x ) =  a t  +  +  a2m+ iX 2 +  . . .
fot(x) =  a 2 +  am + 3x  +  a2m+ t x 2 +  . . .

f 0(m — 1) (*) —  a m — 1 +  a m + m —l x  +  a i m + m —1X2 +  • • ••

ByimaH KvpHiiaAHKH, 6 y  m  Ta ^iicM-Kynj^aflHHHr fiapna; KoatjxjiHUHeHTjiapH ^e«  
Kan/iai1 j^Hco6jiauiHH Tajia6 ^HJiMaftAH, 6aJiKH a cocn fl f(x) KynjjaA K03(j)d)HUHeHTjiapH- 
,H8B jKyaa coA/ia KOHAa 6yftHHa 6eBocHTa KyqnpHO e3HJiaflH: k  - HHfleKCjiH ^ap finp  ftd*) KHCM-ityn^aAra acocn ii K yri^aj K03c[x}) HiiweHTjia pniaH  HHAeiccjiapH k  r a  m  mo- 
jyra 6yHiiHa Tai^ocjiaHyBHH Oapna KosijKjinLtHeHTjiap, hi>hh khhhk K03(j)(j)Hu,HeHT/iflH
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K arra KOS^tjwnneHTra ytHui TapTH6H3a k  - K os^ jJHUneHT^an 6ouu ia6  ^ap 6up m- 
KosijxJmuHeHT Ky>inpH.in6 e3HjiaBepaflH.

yMyMH® bmx m — b0 KvpHHHiuAarH HKKH^a^ra 6yjiHinfla, h ih h  HKKH^s/iHHHr 6oiu 
K09!})(J)HUHeiiTH 6np/ia[i (Jiap^JiH 6yjiraH ^ojifla /(*) Kyn^aAHHHr 6y iiKKH^ajjra 6yjin- 
h h u i  u ia p T H  O y H fla ii e 3 H Jia /3ii:

j =  0 §KH 2  0/n<+ft6m 1 b[  =  0 (k =  0, 1. 2, . . .  m —  1).

<=0

MHCOJUiap: 1. f(x) =  2*6 +  *5 —  lx? — 5x3 —  \ ix 2 —  5 Kyn^a/i x2 —  5 hkkii - 
^a^ra CyjinuannMn?

By Miicoji/m m =  2. LUyiwnr yqyH hkkhtb K;HCM-Kyn^a/i Ty3aMH3, 6yHHHr kos^-  
(J)HUHeHTJiapHHH acocHii K y n ^ a /u an  hkkht3 KoacJxpHUHeHT opajiaTnfi ojih6  e3aMii3:

foo (x) =  — 5 — 14* -  7*2 +  2*3. 
foi W  =  0  —  bx +  jc2.

Eyn/iaH f00 (5) =  — 5 —  14-5 —  7 -5 2 +  2 -5 :! =  5 ( — 1 -*■ 14 —  35 +  50) =  0 ea 
foi(5) =  — 5 -5  +  5'2 =  0  sicaHHHH KypHtu ocon. HeMaK, f(x) Kyn^aA x2— 5. ra  6yjin- 
na^H.

2. f  (x) =  —  15x8 +  15x7 —  10x6 —  25*5 +  9x* +  6x3 —  4x2 —  10* +  6 K yn^tji 
5 x ^ + 2  H.«H)qaflra 6yjiHHa,iHMH? By Kyn^aflHH a:3 +  2 r a  CyjiHiuaaii 'iH^Kan ^ o jia h ^  
TOHHHCHH.

5 ^ + 2  lUKn^a/JHiiiir ,napa>Kacn tn — 4. IUyiiHnr y iyH  i;o3tj)(J)Hu,He[iTjiapHiiH aco- 
chh f(x) Kyn^aA K034)(J)HUHeHTjiapiwaH TyprraflaH  opaJiara6  ojih6 4 Ta K,ncM-Kynji;;n 
Ty33MH3.*

/ 00 (x) =  G +  9jc —  15jc2 =  — 3 (5jc +  2)(x —  1),
/ 01 (X) =  — 10 —  25* =  —  5 (5* +  2),
/ oa (x) = - 4 -  10* =  - 2  (5* +  2),
/o3 (*) =  + 6 +  15* =  3 ( 5 * +  2).

2
CyHrpa 6y ^HCM-i;yn^a,viapHHnr x — — -rr jta rn  ^HftMaTjiapHHH eKH cJianaT yjiap-

2HHiir 3nr KaTTa yMyMHfl 6yjiyBmicH 6y jira it Dol(x) =  5*  +  2 HHHr *  =  —  —  flarw
5

Î HHMaTHHH ^Hco6jia6,

fw[~f)= fo1 'ri)= K - f)= h\~i)= 0
eKH

V - f ) = 5 ( - | )  +  2 =  0

9K3HHHH KypaMH3. ZleMaK, CepHJiraH /(*) Kyn>;aA 5*4 +  2 ra  6yjiHHaAH.
3 h a h  6epHj?ran Kyn^a/iHH *3 +  2 ra  6yjtHiuAaH MHi^aH ^o jiflH ^ im ir K03r[)(j)nuH- 

eHTjiapHHH TonaMH3. By epaa  m =  3. UlyHHiir y-iyu yMTa i^HCM-Kyn^aA Ty3aMH3, 
6yjiapHHiir KostJxJmimenTjiapHHH acocHft Kyn^afl KosijxjMiyieHTjiapHjiaH yiTaAan opa- 
jiaTH6 ojiaMH3, 6yHA3H i:e;inn sca  6y lyiCM-Kyn^a/uiapHHUr * =  —2 n&ru i^HHMaTjia- 
PHHH ^HC06jiaftMlI3:

/oo (*) =  6  +  6* —  10*2, / 00 (— 2) =  6 +  6 (—  2) —  10 =  — 46,
/ 01 (X) =  - 1 0  +  9 *  +  15*2, /o, ( - 2 )  =  - 1 0  +  9  ( - 2 )  +  15 ( - 2 ) 2 =  32, 
f0i (*) =  - 4  -  25* -  15*2, /o2.(— 2) =  - 4  -  25 ( - 2 )  -  15 ( ~ 2 ) 2 =  - 1 4 .

/IeaaK , H3jiaHa§TraH kojiahk, Oyiwaft 6yjiaAH:

R (*) =  /oo ( - 2 )  +  /oi ( - 2 )  *  +  /02 ( ~ 2 )  *a =  - 4 6  +  32* -  14*2.

3— 1334
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M B. H kobkhh uiyHuiHHHHr y3HAa HKKH^a/vm 6yjiyB 'iiuiap KappaJiHr« w n j a n  
TeopeManH h c6 o t i^njiran: (*) Kyru(aflHHHr X”> —  b otyjiyBHh c h h h h t KappajiHrn p ap a - 
w acn (*) Kyn^a,i ^HCM-Kyn^a^iapH s h t  K arra  yMyuafi CyjiyBVHCH Dom(x)  h h h t x— b 
OyjiyBMHCH KappajiHrH /jap aw acn ra  TeHr.

A^aC.: M. B. 51 k o b k h h, CBoflcTBa MHceji, aHajiorHMiibie" TeopeMe Ee3y. «MaTeMaTHKa b 
niKOJie», 1952, *Ks 1.

BE3yCJ10BH0E HEPABEHCTBO — UIAPTCH3 TEHTCH3J1HK — aftHHfi TeHrcH3-
jiHKHHHr xyiHM y3H, b ih h  Tehrcn3jiHK.'!a KaTndiajBMH xap<}>jiapHHHr ojihuih MyMKHH 
Cyjiran ^aMMa nnftMaTJiapn ynyn  ypmi.iH 6yjiraH  TenrcH^nHK (§kh 6om i^aia aftTraRfla, 
cohjih t ^ f p h  Teiircii3.iHK). M acajian ,. (2 +  a * )* > 3  111. t . ;  3 +  Oi2> 0  III. t .  III. t ;  
TepMHHii scKHpnf i^oJiraH 6y.nno, ^03Hp HiujiaTHjiMafi^H. III. t .  TyuiyimacH mapTjiH 
TenrcH3.iHKJiapra, fltHH TonrcHMHKKa unpraH  ^ ap ^Jiap n n n r MyMKHH Oyjiran ^aMMa 
v '"iMaTjiapHfla 9Mac, CajiKH 6ai>3H k^h'MaTJiaptifln yp im jin  6y jia /u tran  TeHrcH3jiHKjiap- 
ra  ^apaM a-napum  yjiapoK, KnpiiTii.iiraH 3//h. MacajiaH, 2 +  a > 3  —  m apTjin TeHrcH3- 
jihk, y $aKaT a > l  6yjirai'/iarH H a ypnHjiHflnp. «LUapT.iH TeHrCH3jiHK» T e p M H H H  jjaw 
3(03Hp HIUJiaTHJIMafillH.

B E PH yjU lH  3AK 0H —  BEPH yJIJIH  K O H yH H —.s^THMOjwiap Ba3apHHCHHHHr 
Jl. BepHyjuiH tomohua3H Kamtj) aTfuiran Ba KaTTa fcoHJiap KOHyhH (^ . BojibmHx iHceji 
saKOH) Ae^ arajiran  anr m>’>;hm TeopeMaciiHHnr xycycHii ^ojih. B. i^. ra  MyBO^H^, 
chhob  x y x i  Kyn T,iKpop.iaHran;ia Roi--ea 1 0 3  6epnm .iH nnr Hnc6Hfi cohh (lacTOTacn) 6 y  
Boi^eaHHHr chhob 10 3  6epituiHHHHr s^THMOJiitra » y a a  hi^hh Cy.nnmHHH H iuom ira HiyiH 
w ;thmoji 6nji3H TacflHKJiam hvm kkh. Aimi^po^ k,hjih6 afiTraH/ia: jjap Cnpnaa A Bo^ea 
ici 6epniHHiiHHr F(A) s ^ thmojih p ra  TeHr 6yjiraH n Ta sprtjiH chhob yTKa3HjiraH 
CyJicim. A  ROK^eaHHiir n Ta cnnoB/ra 103 6epiimjiapH coiih k 6yjicHH, aeo  (|iapa3 i^h-

jiafijiMK. Bv ^o/iAa >43p i^aH/jafi £ > 0  yliyn lim  P ( B ) — 1 fiyjia/ui, <iyHAa P(B) 3^th-
ri -f 00

k  I ^
isoji -jj* ~  p  < e  TenrcH3JiHKnaiir oawapHjiHmH s^ thm ojihhh  OHJiflnpa^H. B. P(B)

SATHMOJiHiiH 6aj;o jiam ra hmkoh oepa/in ran  P(B) > 1 — P. ^1 ~  TeHrcH3jinicMH ko-
/1£

J (n 6  MHKa/TH.
M hcoji. Mai^a Tauuiam  cohh ycn6 6opran /ia  «pemeTKa» Tym nm  coHiiHHiir yMy- 

uhS  Taiujiauuiap coHiira HHc6aTHHHHr apiiMra hkh h  6yjiHm s^ th m o jh i 6Hpra hh th - 
j» ,th .

B E PH yJlJlH  MHCJIA— B E PH yjU lH  COHJIAPH — Bn CHJian 6ejirHjiaHaflHraH 
u axcyc coujiap 6yjin6, yHH MareMaTHK a«ajiH3ra f t .  BepnyjuiH KHpHTran; fl. BepHyji- 
jih 6y coHjiapHH HaTypaji KypcaTKHiJiH KeTMa-KeT KeJirati HaTypaji coHJiap jiapaw a- 
JWpHHHHr HIIFHIIflHJiapHHH TeKlUHpHIUfla ^OCHJI l^HJiraH. B. C. 3HajlH3HHHr Kyn Maca- 
jiajiapHfla My^HM a^aMHHTra sra: yjiapHH K,yfin/iarH KypnmmiAa e3Hm MyMKHH:

_  2 (2n)! V  1
(2n)tn min ’ 

m==l

6yii/iaH KypHHa/iHKH, Bn jiap Myc6aT conjiap 6yjiH6, n TaprnC pai^aMii ycn6 6opra«?a 
6y coHjiap ^ m ( r a p in  mohotoh vcMaai/ia) ycu6 6opaAH. Bai3n Bn jiapnnnr KHHMaT- 
JiapHHH KejiTHpn6 yTaMH3:

f l - I  ft - 1  ft - -  B - 1  fl !74611«1 -  6 . -  30- ~  42’ *  ~  30’ ~  330 '

MacajiaH, B. c. HyfmflarH efinjiMajiapna yqpafi/ui:

n= i
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ln i ! 2 J f  
x

l u c o s ^ - V
(2/t)( 2n *

n = l

Byii/jafi e'mjiMaflap aHajiH3/ia wyAa scyrr. KynrHHa xoCMac HHTerpa/i/iap (i .̂ Heco6- 
CTBeHHbift itHTerpa/i) B. c. opi^a/iH HtjioAa/iaHaAH, Maca/iaH,

x * x - l  _Sft_
etx  — i dx  ~  4A •

B. c. anajiH3HHnr «ty^a K^n Myx,HM <J)opMy/ia/iapHAa K,aTHauiaflH, »VMJiaflaH, 
CTHpjiHiir (k.), 3 tijiep—MaKjiopen <j>opMy/ia/iapHfla ^aTuamaflH. B. c. y>iyH jnaflBaJi- 
jiap Tysnjiran.

A a &6.: r .  M.  ^ H X T e H r o J i b n ,  Atf$$epeHnna.n Ba iiHTerpa^ *hco6 KypCH, II T„ Toui- 
KCHT, 1956-.

6EPTPAHA flOCTyJIAT — BEPTPAH fTOCTyjlATH — <};paHuy3 MaTeMaTHm. 
BepTpaH TOMOHHAaH ypHMra nyftHLU/iap rpynnacn  Ha3apHHCHflarH yHHHr oitp Teope- 
MacH MyHocaCaTH Cn/ian Tatpm ti/ianran , /ieKHH iicCot K,HjiHHMaraH wyM/ia. B. n. A* 
n > 3 C y/iran ^o/ifla n 6n/ian 2n —  2 coH/iapii opacHfla Ty6 coh (5op, neC flai.RO k,h -  

.ihh3Ah (KynHHHa B. n. hh anwa 6yuipoK, Ta-bpH(f>/iafi, n Ba 2n coH/iapn opacnfla Ty6 
coh Tonn/ia^ri xe6 rannpiiuiaflH /iap). B . n. hh 1852 Fihjih y/iyF pyc MaTeMaTwn 
n .  JJ. HefiHiueB hc6ot lyuiraH.

BECKOHEHHAST flECJITHHHA# APOBb — HEKCH3 ?HJ1H KACP — w h k h 3  
coHjiapHHitr e3H/inm inaicjijiapHflaH fn p n . MeKCH3 yH/iH Kacp

a0, a ta ,a3. . .  an. . .  (*)
KypHHHuiAa fiy/iafln, 6yH/?a a0 — Man<{)nfi 6y/iMaraH 6 y ry n  coh, at , a2, . . ., an, . . .  
Jiap 0 , 1, 2 , . . ., 9 coH/iapHHHiir OHpH. JleKHii (*) Hijioflafla 6npop TapTH6 pai^aMH- 
fla« 66uuia6 x;aMMa oj Jiap Ho/ira TeHr oy/ica eicn Capwa a /  /iap 9  fa  t c h t  6 j/ic a , 
y  ^ojifla (*) mjtofla ofliTfla <ieKCn3 yH/iH Kacp fle6 ara/iMafiAH. HeKCH3 yn/iH KacpRH 
K;y “iH /iirn  KaTopHHHr S hfhh ^h ch  iuaK/in/ia TacBHp/iam mymkhh:

«o +

ft= l
MeKCH3 yHjiH KacpHHHr j^ap Cnp pai^aMHflaH Kefmn «na 6Hpop pa^aM Ke/iaAH, 

myHHHr ynyn 6y KacpHHiir e3H/iniiiHAa anr oxnprH pai^aM 6y/iMaftAH.
^aBpHfl Ba AaBpHilwac ‘ieKCH3 yH/iH Kacp/iap 6y/iaAH: 6npop pa^aMflaH 6omjiaS 

pai^aM/iap rpyunacH  (qeKCH3 yHjm KacpHHHr AaBpn) flaBpnfi paBHiiifla TaKpopjiaHca, 
CyHAafi Kacp AaBpnfi neKCH3 yH/iH Kacp Oy/iaflH (k,. riepHOflH>iecKaH npo6b), qeKcn3 
Kyn TaKpop/iaHaflHraH 6yHflafi pai^aM/iap rpynnacH 6y/iMaraH Kacp flaapHpMac qeKCH3 
yn/iH Kacp 6y/iaflii. /laspnfi >ieKcn3 yH/iH lacp y3 HaBCarafla ccxj> ieKCH3 yH/iH Kacp- 
ra Ba apa/iaui qeKCH3 yn/iH Kacpra ujKpa/iaflH; co^i .naBpnft H. y. k. ^a flaBp 6eB0CHTa 
6yTyH ^HCM̂ aH KefiHH, yHH a*paTyBMH Bepry/iAaH KeftHH 6omjiana«H, apa/iam H. y. k . 
fla sc a  AaBp Bepry/iAan KefiHH 6eB0CHTa 6oiu/iaHMafiflH; apa/iaui H. y . k . hhht 6yTyn 
khcmh 6H/iaH AaBpH opacHAarn pai^M/iap rpynnacn KacpHHHr ,iaBp o /iah  AefiHjiaflH. 
^ B p n f i  H. J .  k. HHHr AaBpn j^ap i^aHia K arra CyjmniH mymkhh. X,ap i^aHflafi pauno-

OO

• sn ~ t

2 *«Bn 
(2h)!
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ikui coh (ft. Pau.H0HajibH0e uhcjio) uckjih yiuiH Kacp maKJiHjna §kh co<j) flaBpnfi ekii 
apajiaui ^aBpHft H. y. k. uiaKJiHfla TacBHpjiaHHiuH mymxhh. Xjap ^aHflafl nppanHonaji 
coh (i^. Hppau,H0HaJibH0e mhcjio) jiaBpnft 6yjiMaraH H. y. k. flnp.

Mncojuiap: 1) 0 ,333  . . . = 0 , ( 3 )  («H0Jib 6yTyn na flaep^a yws y^njiaAH) —
3 1

c o $  flaBpHfl*H. y . k .; 0, (3) =  -g- =  -g- pau.HOHaJi coh; 2). 0 ,3  (2) —  apajiam ^aBpufl

M. y. k. ; SyHflara 3 cohh /jaBp ojiah cohh, 2 cohh sca 6y KacpHHHr AaBpH; 0 ,3 ( 2 )  =
qo__ 3 29 __

- — pauHOHaji coh; 3) \ f  2 =  1 ,4142 . . .;  Ig2 =  0 ,3010  . . .  —  AaB-
“  90  _  90 

pHfl 6yjiMaraH M. y . k ., a ih h HppauiiOHaji coiuiap; 4) 0,999 = 0, (9) =
9

=  1; 0 ,4000  . . .  =  0 ,4  (0) =  0 ,4  Jiap flaBpa 0 Ba 9 6yjiraH  M. y . k . jiapAHp, 6yjiap  
oflaTfla Aanpnft nacp flefi i^apajiMaft/iH, •lyiiKH y jiap  oflaT^arH ( iick/ ih) yHjiH nacp- 
jjapAHp.

BECKOHEHHAJl 11P0H3B0/(HA5I cjiyHKUHH y = f( x ) — y ~ f ( x )  (j)yHKu,HHHHiir HEK- 

CH3 \0CHJ1ACH — m6kch3 jihmht: A’j.™n- ^  =  oo (eKH ±  oo). [x0, /(* 0)] Ba [xu

J

! / f w ^
ii

20- pacM.

f(-*i)] H y^Tajiap^a H .^. r a  s r a  6yjiraH  (j)yiiKu,Ha rpa(j)H- 

rn ra  u iy  nyK Tajiapja yTKa3HJiraH vphiim^ Ox j^ i^ a  nep- 
neHflHKVJiHpAnp (20-a pacM).

BECKOHEHHO BOJlbUIAJl BejiHmma —  HEKCH3 
KATTA MHK^op —  y3HHHHr y3rapHuiH wapaeHHAa a6cO' 
jiiot i^HflMaTH oji^HH/iaH 6epHJiraH xap n,anflafi A f> 0  coh 
,ia n  naTTa 6 vjih6  ^oJiafliiraH Ba KeftHHrH y3rapHuiHfla ^aM 
myHflaftjiHrHua Ko.iaBepa,n,nraH ysrapyB qn a  MHiyiop. H
K. MHKjflOpHH -L  TeCKapHCH MeKCH3 KHMHK MH^flOp (k 

ct
BccKonemiaa Majiaa) 6yjiraH  v3rapyB'iH mhk,aop flefi T a t 
pH:})jiam MyMKiiH. H. k . m. HHHr TaipmJiH yHHHr y3rapHiu 
npoueccHHHHr TypjiH ^o ju iap n  yqyH KOHKpeT paBHiuAa 
oepnjia/iH; 6y ^QjijiapsaH aHr wy^HMJiapH x— a a a  eKH 
x -^  -jroo, — oo £ a  H. k . KeTMa-KeTjiHK Ba H. k. (JiynK- 
UHnJiapflHp. B y ^ojuiapHHHr j^aMMacH/ia H. k. m. jihm hth  
oo (qeKCH3jiHK) 6yjiraH  MHKilop p,e6 TatpH^jiaHaflH. Ma- 
cajiaH, ^ap  ^aiw aft M  cohh  y-iyn uiyH«afl 8 > 0  MaBwyA 
fiyjiCHHKH, \x —  x0|< 5  Ba x +  x„ 6yjiraHAa |/(Jf)| >  M 
TeHrCH3JIHK ypHHJlH 6yjica, f(x)  (JiyHKUHH H. K. (JjyHKUHH 
AefiHJiaAH (20-6 Ba epacw ). (k;. n p e jie ji nocjieAOBjiTejib- 
h o c th , f lpe /ie /i cjjyncuHH, n p e /je ji (JiynKUHH HecKojibKHX 
nepeMeiiHbix.)

MHcoJuiap. 1. an =  (— 2)n  KeTMa-KeTjiHK H . k . kctmb- 
KeTjiHKAnp, uyHKH n > /V =  [log,M ] PyjiraH^a |(—2)n |> M  
Cym m, 6y ep ^a  [x] chmboji x  co h h h h h t tyryH  hhcm hhh 
(k. U,ejiaH ^acTb) ^HJi/UipaAH. 

jc—»oo fla q ,  K. (bynKHHfl 3Mac, uyHKH x  ^ ap  K,aHMa K aira2. y  =  x  siiuc (j)yHKUH9 
SyjiraHfla ^aM y  HOJira aiiJiaHanH.

BECKOHEHHOE nPOH3BEflEHHE—HEKCH3 K^nAtlTM A —KeTMa-KeT KynafiT' 
vajiapiiHHT n —> oo /iarn jihmhth:

l im /> „ = l im  u t u t r i “ A
A = I

A jap  jihmht MaBwyA 6yjiwaca, 6y ^ojiaa ^aM (yMVM^aiiiran wa-bHOAa) H. k. ^ai^H^a 
Cj/3 CopaflH, jieKHH H. is. Aeraiwa Pn KeTMa-iceTjiHKHHHr y3iiHHHr S3hjihuih Ha3ap Aa
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T y T H JiaA H . A r a p  4 .  k . H H iir  \a M M a  u„ J ta & n a p H  0 j ? a n  ([> ap ^ jiH  C y j ic a  e a  P„ K e rM a -  
KeTjiHK 0  / i ;ih  ({ la p v iH  P ^ o o  jiH M H T ra  s r a  f i y j r a ,  M . k . w K ,n n Jiau iy B > iH  4 .  k . f le p H -

* = i
KeTMa-KeTjiHK 0 ra TeHr 6yaraii anMMTra a^HHJiaiuca eKH y3oiyiaiuca, LI. k . y30K,- 
jiauiyBMH 4 .  k. fleiitiJiaflH.

Arap un =  1 +  vn fle6 (|)apa3 ^iuiutica, 4 . k. n^HHJiauiHiiiHttHHr eTapjiHJiHK ajio-

k=i
Hojira afuiaHMafiAHraH \0 JiA arH iia  K,yjuiaHHiuH MyMKHit sicaiuiHrH y3-y3H/iaH T yu iy - 
Hapjiii.

jr 0 *
coH Hnm ir M. k . r a  efinjiM acn H . k . r a  mhcoji O yjia /in :

A a a 6 .:  r .  M, <t> n x t  e n r  o Ji b n, Anti-tiepennHaji s a  HHTerpaji * hcoS KypcH, II t ., T. 1956.

BECKOHEHHO MAJIAH nejiamtHa —  HEKCH3 KHHHK MHiyiop —  y3HHiinr 
y3rapHDUH wapaeHHfla a6cojnoT K,HRMaTH \a p  KaHfla?i oji/iHHflaii 6epH jiran Mycfiar 

e > 0  coHflaH kh>ihk fiyjutC ^ojiaAHrait Ba iceimnrH y3rapHuiHj,a \aM  m viw aftjiH ncia 
HOJiaBepaAnran prapyBM H a  mhkaop; \ a p  ^an/iai: e > 0  yqyH, a  MHiytopiiHiir uiyH- 
flaii a= s^HHMaTH MaB>Ky/iicn, a  tm n r a . aaH Ke;”HH KejiaflnraH \aMMa ^HitMaTjiapii 
yqyii |a |< e  TeHrcii3JiHK 6a>KapHjiann. l I. K. m. hh jihm hth  HOJira Teitr 6y jiran  yara- 
pyBqH m hkaop /ie6 \aM Ta-bpu^Jiaca 6yjiaaH . M. k . m. HHHr lOKppH/ia 6 cpn ;iran  
TabpH(J)H ifyHKuHHCH a  /iait nfiopaT 6yjiraH  acocnft y3rapyB qa MH^/toptiHHr y3rapnm  
*apaeHH TypjiH'ta 6epHJiraH ^o ju iap  yqyH KOHKpeTjiauiTHpHjiaHH Ba MaTeMaTHK to -  
MOH^aH anHi^ 6yjiHuiHra sptimHjia/iH. Byjiap opacnfla 9Hr My^HMJiapH ^yftHAarit \o j i -  
jiap/inp: 1) H. k. .KeTMa-KeTjiHK, 2) x —>a Aa §kh x ~ * a  +  0 /ia (ynr/iaH ), x--^a  — 0 
/ia (wanAan) §kh x  - +  oo m ,  — oo aa  H. k . a  == f(x )  (|)yuKUHn; 3) P  ->P0 m  
6np ne 'ia  y3rapyB'iHHnur H. k. a  =  f(P) tj)yHKUHsicH. By \ojuiapHHHr \aMMacti/ia 
H. k. m. T a tp H(t)H jihm hth HOJib 6 y jiraH ^o ji/ia rit jihm ht TyiuyHqacH TatpnctiHHHiir 
6ouiK,aMa 6 aeHH/iaH n6opaT/iHp. MacaJiaH, \ a p  ^aHAafl 8 > 0  ywyn uiyiizjaft N- TapTH6
pai^aMH MaBwyfl 6yjicaKH, n> /V  fiy jiran/ia |a „ |< e  TeHrc H3jiHK 6a>KapHJica, av az...........
an, . . .  KeTwa-KeTJiHK H. k. KeTMa-KeTjinK Ae6 aiajia/iH.

H . k . m. Tym yi«acH naH cj)oii/ia.naHH6 a  MHiyiop jthmhth Tyiuyimacnnn fiyn/iafi 
TaT>pH({)jiaca 6yjiaAH; a  MHK/iopiiHnr jihmhth myiiAaft y3rapMac b cohkh, b onjiati a  
opacHflarn aftnpMa H. k . m . iiHp, h ih h  a — b aftnpMa H. K. m. a h p . H. k . m. jiapHHHr 
acocHft xoccajiapn: 1) cohh qeKjm H. k . m. jiapHHHr ajire6paHK hhfhhahch ckii Ky- 
naftTMacH H. k . m. 6y jia m , 2) qerapajiaH ran  mhkaop fin.naH H. k. m. KynaftTMacw 
H. K. m. a h p ; 3) H. k . m. ra  TecsapH 6yjiraH mhk,aop qencin KaTTa MHiyiopAitp (ly 
BecKOHeqHO oojibm aa nejiH'iHHa), 4) qeKCH3 KaTTa MH^Aopra Tecnapit 6 y jira H mhk; iop 
H. K. m. AHp.

MncoAJiap: 1) x —► +  oo Aa y  —  - ln X (JiyiiKitHH H. k . m . AHp, qynKH qerapa-

jiaAH, P 9ca ytiHitr t^tiiMaTH AeitHjiaAit

qni^a/iH:
GO

X
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xanraH s in x  (jiyHKuHHHHHr —  H. k . MHiyiopra KynaAfMacH M. x. m. A«p; 2). a„ =

KeTna-KeTjiHK M. k. KeTMa-KeuiHK/uip, MyHKH « >  N  =  WT\ OynranAa |o „ |<  

<Te, 6yHfla [jc] chmbo.i x  h h h t f iy ty n  khcm hhh. (k . U e jiaa  qacTb) CHJi/iHpa/iH; n^> N  =

<  e - j ^ ;  3) x  + 0  ,ia  i / = s i n  x  (j)yHi:una 

s i n x « e ,  Cyn/ia 6 =  8 /ie6 ojihiu MyMKHH.

=  14 OyjiranAa xycycnfl x o jito  |an| =
L ■ W
'I k. 4>yHKHH!i, MyHKH \x—0 |< 8  6JjiraH/ia

Z>Hp M. k. m . hh DoiiiK^acH GHJian Ta^k,ocJiam y iy n  W. k. m. hhht TapTH6H Ty-

ii’yHMacH KiipHTHJiraH. A ra p  a  pa p M. r .  m . jiap«HHc6aTHHHHr jihmhth lim  fL  hoji-
H

/  ih (JiapKjiH >ieKjiH coh fiyjica, a  ea |  H. k. m. jiap 6np xhji t3pth6jih l4. k. m. jiap 
;ei}HJia/iH oa a  =  O(P) ei;H a  =  B{5, p =  /la  KypHHHaina e3iuiaAH, 6yfi/a A Ba B

ji ip nerapajiaHraii Minyiopjiap. lim iL =  1 6yjiraH xycycnfl jjoji/ia a  Ba p jiap 6np- 

(upKra SKBHBajieHT 6yjiraH M. k . m. /lefiHJiaAH Ba a « p  uiakJiH/ia e3Hjia/iii.
Arap lim  iL  =  0 6yjica, a  MHiyiop p ra  HHc6aTaH iok,oph TapTH6jiH H. k . m. 

P
jk6  aTajia/iH, p sca a  4 .  k. m. ra HHc6aTaH KyfiH TapTn6ji« H. k. m. /leC arajiajw. 
Ly j$oji a  =  o(P) ei;n a  =  p-p uiaKJiAa e3n.na/(H, 6yH*a y  — H. k. m.

Eop/m -io lim  _  =  ± o o  Cyjica, y ^OJi/ia a  H. k. m . p  ra  HHc6aTaii l^ynH Tap-

■»;<Gjih M. k. m. /leftHjia/iH, p  sca a  M. k. m. ra  HHc6aTaH iokoph TapTH6jiH H. k . m. 
^eflHJia/iH. B y ^oji P =  o (a) §kh P =  a y  iuaKjiHfla e3Hjia/iH, CyHfla y  —  H . k . m.

A ra p  Cnpop a  H. k . m. acocnft H. k . m. ne6 K,a6yji n,HjiHHca, 6 y  C h jish  TapTHOii 
6 iip  x h ji  6 y jiraH  M. k m. jia p  1-TapTHCjiH H. k . m. Jiap fleO aT ajia^H . a 2 CnjiaH Tap- 
i h 6 h  Cnp x h ji 6 y jiraH  M. k . m. jiap sca 2-TapTnCjiH H . k .  v .  jiap /ieC aTajia/lH ; yniy- 
MaH, o.p CnjiaH TapTHCn C-Hp x h ji C yjiraH  4 .  k . v . jia p  (6yH/ia p —  y a rap iu ac  coh) 
|>-TapTH6jiH M. k . m. jiap ,ie6  aTajia/lH .

MHCojuiap: 1) P =  2sin ,'I — 1 MHiyiop a  ra  HHc6aTaH 2-TapTH6jiH H. k . m ., -lyHKH
n s in * a  1

!im  —  1 KaparaHAa
« __ 1 /  I , A'

— ------- =  ln 2; 2) x - ^ o o  /m e—x  M. k . m. 6yjin6, y (— j ra

ni^opH TapTH^jin H. k. m. /inp , CyH/ia N — t3 h h h jih  ^ ap  naHnai' KaTTa coh. k  flpe- 
Acji n0Cjie/i0BaTejibH0CTH, D pe/ieji 4>yHKUHH, Ilopfi/ioK 6ecK0He>iH0 Majiofl.

BECK0HE4H0 y/(AJIEHHblE sjieMeHTU b  reoN,eTpiiH —  reoM eT pH s/ia  HEKCH3 
y30K JiA iurA H  sjieMeHTJiap— xocMac SJieMeHTjiapHHHr xy/m n y3H (k. HecoCcTBeH- 
Hue sjieMeHTu).

BECCEJlEBbl 4>yHKUMH— EECCEJIb <t>yHKUHflJlAPH —

x2y" +  x y ' +  (x2 —  v 3)iy =  0  (*)

AH(j)4)epeHn,Hafl TeHrjiaMaHHHr m hm h Cyjiran (jjyHKUHfljiapnHHr My^HM chh<|)h. By 
TeHr jiaMaHHHr

oo

J- (x) =  \  ( ~ \ ) h \~2> (**)
jjmd klT(k +  v +  1)

/_ * 2 * + v  

'  2  '

KypHHHiiiAarH eqHMH Chphhmh jkhhcjih v • TapTH6jiH B. <j>. .^efiHjia/w. (**) (jiopMy- 
jiauHHr jte r  TOMounnarH leaTop x  hhht ^aiaia ipiftMaTjiapB/w HKBHJiama/iii. Arap



£HKBAflPATHOB VPABHEHHE

4>yHKuHvira KejiTHpHJiajiH. (**) (t)yi«uHn Ba (*) TeHrjiaMa Beccejih (JiyHicuHacn Ba B e c^  
cem . TeHrJiaMacH aefiHjia/ui. v  napaM erp 6yTyn coh 6yjiMaraH Ta

<J)yn:;u.Ha hkkhh>ih jkhhcjih  B. <{>. fleflHJiaAH, n —  oyTyH coh Gyjica, y j^ojijia

Arap v  napaMeTp 6yTyH coh 6y/iMaca, C j7 v +  C 2/ _  v $yHKum(*) TeHniaMaHHi# 
yMyvHfi eHHMH PyjiaAK. .

X,ap Kawafl \ ojw& s;aM Z , (x) =  Ct/ V +  CS7 V (JiyHKitnH (*) TeHrjiaMaHHHr 6ap- 
>;a ciHMJiapniiH y3 m n r a  o-iaAH.

B. <J). ^ai^HKHfl coHjiap co^acn/;a j^aM, KOMnjieKc coHJiap co^acnfla ^aM My<j>ac- 
caji TeKuiHpHjiraH 6yjiHo, y napra ons, x y n a  i;yn waflBajuap 6op. B. <j). TepMHHH
«UHJIHH/ipHK (jjyHKUHSIJiap* TepMHHHra SKBHOajieHT^Hp.

A a a6 . : r .  H . B a i c o i ,  Teopaa <5ecceJieBbix cttyHKHHa, nepea. c aH r., q . 1— 2, H.'I, 1949* 
E. J l H Ki  h <P. 3  m e .  Tafi^Hnu 4>yKKHH(t c <J>opMyjiaMH h KpHBUWf, nepes. o hcm ., TocTe- 
XH3«aT, M . , 1948. . .

BETTH HHCJIA— BETTH COHJTAPH— Tonojiorni; <j)a30JiapiiHHr s h t  My^HM cohjim 
xapaKTepHCTH^ajiapn. B.c. hhht 3Hr coAfla TacBnpHHH kom 6hh3tophk TondnorHH (i^.) 
6epaflH, TonojiorHi; ({)a30HH (i^. TonojiorH iecK oe npoCTpaHCTBo) KOMnjieKC (k;.) /ie6 Kapa6. 
6at3H  6np (o/iaT/ia 6yTyH) KosrjwjwuHeHTjiapH Cnjian o jin n ran  3aH*iipjiap rpynnacu- 
hh (AyHajiHiiira ara CyjiraH citMajieKCJiapHHHr (̂ ) qeKJiH TyiuiaMHHH) khphthui MyM- 
khh . By rp y n n a  Ba 'le rap a  ojihui aMajiH (hi,hh (lyHajiHuira s r a  6yjiran cHM njieKcra 
yHHHr wa-bjiyM ycyji 6Hjsan ojnu iran  ftyiiajiHmflarn e^-iapn Tyn.iaMH moc k;hjih6 ^yfiHJia- 
/jh) TepMHHjiapnja TypjiH yjm aw jiapA arn BeTTH rp y n n a jiap n  ncajiaAH. By rpynn a jiap  
KOMwyTaTHB rpynnajiap^Hp (k,.); TafiHHjin yjmaMjm BeTTH rpynnacHHH eftraH/ja ôchji 
fiyjiaflnraH neKCH3 uhkjihk rpynnajiapHHHr cohh TaflHHjw yjmaMjiH B. c . aTajia- 
j h .  B. c —  Tono.iorHK ^asoiiH iir nHBapnaHTHAHp: HKKHTa roMeoMopcb (i^.) Tonojiorwc 
4>a3oiiHiir B. c. 6hp xhji fiyjiaan.

BHBEKTOP — BHBEKTOP hkkhhhh BajieHTjiH ^hhuih^ cHMMeTpHsuiH TeH3op 6y- 
jih6, y (j)a3ojia hkkh yjmoBjiH HyHa.iHiuHH aHHiyiafUiH ( v  K0C0CHMMeTpHqH0CTb, 2°). Y i  
VJITOBJIH Sbkjiha <})a3ocn;ia j^ap i^aanafl B. BeKTopra 3KRHBaJienT/;Hp. 3i;BHBajieHTjuuc 
BeKTop nynafTMa (k. BeKTopnoe npoH3BeAeHiie) 6hji8h ann^jianaflH.

BHKBAflPATHOE yPABHEHHE —  BHKBAAPAT TEH HIAM A — ax* +  bx* +  
+  c =  0 KypHHHuiAarH TenrjiaMa, SyHfla a¥  0. B. t .  yq^a/WH TeHrjtaMaHHHr (iq. Tpex* 
MjieHHoe ypaBHeHHe) x y cy tH fi x,ojih CyjiHC, x2 m  y  6njiaH  a.nManiTHpH6 em m a/iH ; 
ajiM auiTHpnuiAaH KeflHH ay* +  by +  c =  0 , &  =  y K&a/ipaT T enrjiaM ajiap  cHcreM acHH^

/v (jc)cosvn—J—v (x) 
s in v n  1

ft=0

k\(n +  k)\ l (n +  k)
H * + l )
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cmh6 , yHHHr HjiflH3JiapH TonHjia/w eKH 6y it.nAH3.iap B: t .  e<mMHHniir ^yfiiiflarH  (jmp- 
uyjiacHAaH CeBocHTa TonnjiaAH:

-b +  Y  b2 —  4 ac 
2a

BHKBA/JPATHblPl TPEXHJIEH —  BHKBAflPAT yHX,Afl — axl  +  bx2 +  c  Kypn- 
nm u/iarn uyn^aa, 6yii^a a +  0. B. y. >Ky<j)T 4>yHKu,iin 6yjiraHii yqyi? opnmiaTajiap yi^H 
jiiH H r cHMMeTpnsi ytyi Cyjia/in. a >  0 O yjiraH /ui B. y, nnnr rpacjinrn 21-Ba 22-pacM jiap-

Aa TacBnp 3T if.irau  KypmiHiH/ta 21-
pacMAarn rpaijinK 6 >  0 rnapT 6 HjiaH xapaK- 
Tepjiana/nt; c >  0, c  =  0, c  <  0 SyjiHiiiHra 
KapaQ MaKCHMyM (MHiuiMyM) a6cu.Hccajiap 
yKH/iaH i0K0pn,ia, a6cu,Hccaj;ap y^HAa 6kh 
oy yKAaH nacT/ia >KO”uiamraH 6yjia«H, 22- 
p acM /ian i rpatjiiiK  aca b <  0  m a p r a  6njiaH 
xapaKTepjiaHaAH; rpaijiHK/ia SKCTpeMyMjiap- 
HHHT (M a K C H M y M  Ba HKKHTa MHHHMyMHHHr) 
a6cu.HCca.iap yi-jnra Hiic6aTaH ojiraH ypHH c 

Aac — fc2
B a — ----------c o a a a p H i i i i r  H u i o p a j i a p n r a

w

6 o f-

22- pacM.

jtapn (21 
B. y . 

anre6pu»

4 a
jihk- Arap a ‘< 0  6yjica, B. y. h h h t rp a- 
(jjurH yHHHr a >  0 CyjiraH/iarH m o c  rpai})HK- 

Ba 22- pacMJiap) OHJiaH aCcuuccajiap yi^nra HncCfiTan ciiMMeTp«K fyjia/iH . 
\aKHAarn Macajia C. H . HoBocejioBHiiHr «CneuHajibHbiH Kypc 3,'ieMeHTapHoft 
(«CoBeTCKaa Hayi<a», M ., 1058, cTp. 403 —  405) KiiTo6H/ia My<}>accaji tc k -  

ciiipHjiraH.
BHKOMnAKTHOCTb —  BHKOMIJAKTJIHK —  Tcm ojionm  TepMHHH. TonojiorHK 

4ia3o.napiiHnr (k;. TonojiorH>iecKoe npocTpaHCTBo) uen r chhcJ)h yqyH B . xoccacn TonoJiorHK 
4>a30 KOMnaKTjiHru (k-) onjiaii 6np xnji/nip. TonojioriiK cj)a30HHHr B. TonojiorHK 
$830HHHr o>ihk TynjiaMjiap 6ujiaH \ a p  KaHAafi KonjiaHiiuiH/iaii (^ . noKpbiTHe MHoacecT- 
na) neKJiH KonjiaHHiuHH TaHjiaS o .thhhuih  MyMKHii SKaHjinriiHH GHJi/iiipaAH. B. Tep- 
h iihhhh  coBeT ojihmh aKa/ieMHK H . C. AjieitcaH/ipoB KiipHTran.

BHKYBHHECKOE yPABHEHHE —  BHKYBHK TEHTJIAMA —  y i\a /)jiH  Tenrjia- 
u a H H H r n —  3 6 y j i r a H / ; a r H  xvcycnfi \ o j i h  (k. TpexnjieHiioe y p a B iie H H e ) .

BHJIHHEflHAJI <l>OPMA —  BHMH3HKJIH <t>OPMA —  y 3 ra p y B > iH jia p H H H r h k ic h t b
n

*!• x 2> xn Ba Ui< Hit y n rpynnacH/iaH Ty3iijiraH aij xi y j  KypHHHiuAarn
<\f =  l

■HKHHqH. ^apaw ajiH  tjiopMa (k .) M acajian ,

a u x iy i  +  « i2* iy2 +  ai3x iy3  +  a n x iy i  +  a Tix -iHi +  a-i3 x ?y3 +  a 3l x 9y x +
' +  a32X3y-l +  a33x3lj3-

B. 4». KBa/ipaTHK (JiopMaHHHr (K.)xycycHfi \o j ih a h p . )KyMJia/ian, lO^opH/ia KejiTHpnji- 
raH B.(j>. MarpnuacH

0
0
0
a n  
«12 %  
a13 a t3 O33

6 y jiran  ojithts xu
\OJlHAHp.

BHJ1JIHOH —  BHJIJIHOH —  109 cohii, jiih h  MHjijinapA—  mhht mhjijihob (4>pauuy3- 
jiap, aMepnKajiHKJiap Ba yTMHui^a pycjiapna \aM  HuijiaTHjiap/iH), enn  1013 cohh, }ii>hh

Xt, x3, i/i, y2, y$ y3rapyB>nijiH KBaapaTHK (jiopManiinr xycycnfl
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MHHr MHJUiHapfl —  mhjuuioh mhjijihoh (HeMHC, hhfjih3 Ba fiomi^a xajiKjiap,na uiyi.';aa 
HiujiaTHjiaflH). BH3iiHHr a/ia6neTHMH3/;a B. TepMiiHH Hm.naTH.iMaS i\ojih6 OopaeTnp. 

AA a 6 . : H. 51. A e  n m  a h . Hcropaa ap»]>M eTHKH, Y i n e f l r f o ,  M., 1959.

BHHOM —  BHHOM —  HKKH^aA (^. jJay>j.aeH) Aeraii nCopa 6Hjian 6np xhji Mai>H0HH 
anijiaTa^H . By TepMHH jiarnHMa bi . . — hkkh fleraH cy3 6u.iau  rpescwa nomos —  
co ^ a , i<hcm, ^ a a  a e ra n  cy 3Jiap/iaH ^ochji 6 y jra H  (H tjIo toh  Ohhomh Cn.aan Tan^oc- 
jiaHr).

BHHOMHAJIbHblE K034>4>KlJ,HEHTbI—BHHOMHAJI K03<U<t>HU,HEHTJlAP—
HbKiTon f'HiiOMH^arn KOS^^HUHeinviap, HtHH « = 0 , 1 , 2 , . . .  6y.iraiwa (a + 6 )n=

CHMBOJl OHJWH=  2  Ckn an~ k bk (JiopMyjia^arH Ck coHjiap. Ck B . k . KynHHna (£ )  
fc =  o

C ejirnjiana/ui. B. k . hhhf acocnv  xoccajiapHflan 6npn Ckn +  Ck +  1 =  Ck ^  J (JiqpwyM 
6HJian HijKWajiaHa^H, 6y  (J)opMy.iara MyBotjiHK, B .k . nacK a;ih  yi6ypMarHHH (k . r ia c -  
Kajia TpeyrojibHHK) ^ ocim  KHjiaflii. Ko\i6nHaTopnKa/ia Ck B .k . n  sjioMCHT/ian k  Ta- 
^aii ojiBnraH KOM^Hnanniijiap cohhhh (k,. CoHeTaime) H $o«a ^Hjia/w . B .k . 6np KaTop 
Mynoca6aTjiapHH KaHoaTjiaiiTnpaifn^Macajiaii:

n(n  — 1) . ■ ■ (n  — k  +  1) n\
Ckn = '

r>fl—k

1 -2 -3 k  ~  k \ ( n — k)V

Ck = 2 " ,  2  =  0  Ba ^0K330.
k =  o k = o

BHHOM HAJlbHbli) P3A — BHHOMHAJI K>ATOP — HXTHepnS j^ k h ^ h h  o  
KypcaTKH«jiH (1 +  x)a 6hhom aapawacHHHHr ^apa*ajiH  i^aTopra efiHJiMacH. A rap  a  
Maii(j)HH 6yjiMaraH 6yTyn coh 6yjica, E.i^. HbroTOH 6HH0MHra (i^.) aiinmiaw.  HbKJoH 
6hhomh tj)opMyjiaciiHH B.i^. ra  yMyMJiaiiiTHpHin hm kohhhth 6opjinrnHH 1676 |j j j ih  
HbroTOH fjnpmm n 6yjin6 KypcaTraH 6yjica-/;a , vhh 1826 Ahjih A6ejib MaVeMaTHKa 
Hyi^Tan nasnpn/iaH KarbHfl acocjiaO fiepAH.

Mhcoji. (1 +  jc) —1 =  1 — x +  x2 +  . .  . + ( — l)njcn +  . . . B.i^. |x| <  1 Ififn-
raiifla siK;nHjiauia;iH.

BHHOPMAJIb — BHHOPMAJIb. <J>a.30BHH / 3rpn hh3hhhhht M Hyi^TacH <^pi^|jia 
yTKa3HjiraH B. Jicfi srpii mh3[1k,hhht ennuiMa TeKii&nnrHra rny Hy^Ta/ta nepiieHj^HKy* 
jiup 6y.nraH TyFpH HH3Hi^a aflTHJiaAH (23-pacM ). i .̂ ConpHKacaiomaficH njioCKoeft.

2 4 - pacM. ■

4>a30BHH / 3rp--i wh3hi^ xoccajiapHHH TeKuinpHuiM K arra  a^aM iiHira s ra  W jjraH  
Ba ymi M  Hy^Tara woftjiauiran ^y3FajiyB4H Tpns^pHHiir (i^.) ynTa b , n, t  9HpjlHi{ 
BeKTopH/iaH Cnpn (b BeKTop) B. 6 y f tm a  ftyH ajiaw ; n  BeKTop 6om  HopMaji 6yfin 'l 

BeKTop / arpn  m m i ^ a  M  iiynTafla yTKa3Hjira ii ypnHMa 6^Hma ftynajiaAH.



BHnO/IRPHA,# GHCTEMA

BHnoJIHPHAJl CHCTEM\ Koc^AHHaT Ha m o c k o c to  —  TeKHCflmiflarn BHflOJl^lP 
KOOPflHHATAJlAP CHCTEMACH — myHijaR KoopAHKaTayiap cncreMacHflHpKH 
CncreMa KoopflKHaT), C y n ja  raSHH,iH HicKHTa 0 ,  Ba Ot  Hyi^ra ^yr6jiap (Ooui/iaiiFni 
Hyi^TaJiap) «e6  i^a6yji ^HJiHHaflii, MacurraS 6HpjiHrH*Ta(iHHJiaHaftH, HKKHTa honueHT- 
pnK 0 [ ( r t ) aa Ot(rJ) afijiaHajrap onjiacH k o o p a h h b t qH3HiyiapH 6y ji a /w  (24- pacM). By 
afijianajiapHHHr KecnuiHuiH iiaTHwacHAa h k k h ts  Af, Ba Mt  HyKTa ^ochji 6y .ia^H ; aft- 
.«m ajiap dnp-CHpnra M Hy^Ta^a ypiiH raH ja M H y^ra Ot Oa ^yTojiap  qH3Hrn.ua eraflH.

Hy^TaHHiir TeKHC.iH>tnarH ypmi Ot Ba 0 2 iyrT6jiapAaH 6 y  H y ^ ra ra ia  6 fjtr a »  
r ,  Ba rt  Macot])ajiap op^ajin  annn,JiaHaAH. B .k . cHcreMacH KaMAan-KaM nmjiaTKJia^n.

BHflOJIJlPHblE KOOPflHHATbl tohkh  M  Ha iuiockocth — TeKHCJiHKflarn M  
By^TaHHHr BH nO JIflP KOOPAHHATAJIAPH— TeKHCJiHK,narH M  nyi^TaHHHr ypHHim 
Ghkojihp (k;.) KoopAHHaTajiap citcreMacHAa aHiii^jiafl^HraH hki'h t3  coh (M Hyi^Taflaii 
raftnHJin HKKHTa Oj Ba 0 2 HyKjara;:a 6y,riraH r t Ba r ,  MaccxJ)ajiap). ByHAa HyKTaHHHf 
r t  »a r% B .k ., yMyMaH aftTranaa, TeKHCjiHKna hkkht3  M, Ba M» reoMeTpuK Hy^Tauii 
■HHiyiaflAH (24- pacM). A rap -j- rt  =  0 ,0 2 eKii \rt  — r2| =  O fit  6yjica, y ^oji^a M, 
na M , Hy^Tajiap 0 ,0 2 t^ fp h  vH3HH,i^a >KoS.ianiraH 6HTTa M nyKTa 6wjiaH ycTMa-yeT 
Tyuia^it. B .k. ciiMMeTpHH yi^iiO,Oa f>yjiraH srpn qii3Hiyiap TeHrjiaMajiapHHti KejrrHpnS 
w fjapnuw a HOiJiaTHJiaflii. B .k. aa  sjuinnc (k;.) TeHrjiaMacn rt +  rt  =  2a (a —  3ji- 
.-.HncHHiir KaTTa apiiM yKii) KypHHmufla 6yjiaan; B.k. «a ranepCojia TeHrjiaMaca 

> ,  — r.| =  2a KypHHiiuifla 6}jian.u, 6yH4a a — nmep6ojiaHHHr ^a^Hi^Hfl jfyH. B.k. 
srpii 'ih3hk;jih KoopflHHaTa.napHHHT (i .̂ KpHBojiHHefiHbie KoopflHnaTbi) xycycHii ^ojiHflnp.

BHCCEKTOP —  BHCCEKTOP — OypqaK 6ncceKTpHcacn (i^.) eKa yqflypqaK 6hc- 
ceKTpncacHHHHr xyMH y3H. BypqaKHH TeHr HKKHra SyjiyBmi ac6o6  j(aM B. Aeo a ra -  
jia^H. TpnceKTop ( y u  ceKTopjioBqH) 6HJiaH TaKi^ocJiaHr (i^. TpHceKUHH y rjia ).

BHCCEKTPAJIbHAH njIOCKOCTb flByrpaimoro yrjia  — hkich eiyiH 6ypqa«- 
hhht BHCCEKTPAJI TEKHCJIHrH — hki’.h eiyin fiypqaKHHHr i^HppacH OnjiaH qerapa- 
jem ran a a  6 y  fiypuaKHH Tenr HiCKHra Syvia/W aH flpilM TeKHCJiHK. B .t . tckhc 6yp>iaK 
6*cceicTpncacnHHHr (i^.) 4>a30Bnft yxuiaTMacHAHp. B .t .  AeraH^a KynHH'ia hkkh eiym  
fifipqaK KHppacHitaii yTyB<w aa yHH Tenr HicKnra 6yjiyBqH tckhcjihk  jjbm TyiuyHHJiaflH.

BHCCEKTPHCA yT JIA  — B yPH A K  BHCCEKTPHCACH —  6ypqaKHHHr yqHflan 
• n t^ a n  8a 6ypqa«HH TeHr HKKHra GyjiaanraH hphm TyFpH mh3hi( (Hyp). B .6 . 6yp- 
qaKHimr cHMMeTpra yt;HAnp. B .6 . AeC 6 y p q a s  uqm ta yHHHr TOMOHJiapiwaH T ew  
jpo^jinK ^a eT ajnraH  ny^rajiapHHHr reoMeTpmc ypHHra afiTHJia^H.

BHCCEKTPHCA TPEyroJIbHHKA—yH E yP ^ A K  BHCCEKTPHCACH — yw6ypqaK 
mKH 6ypqarn 6HcceKTpHcacHHHHr KecMacH CyjinO, 6y kecMaHHHr 6np yqn 6y 6yp- 
>iaf yqn^a 6yjiH6, hkkhhhh yqn 6ypqaK 6HcceKTpHcacH 6HJiaH yq6ypqas tomohh* 
hhh|* KecHun-qg Hy^TaCHfla eraflH. y .6 .  jiapn 6 h t o  Hy^Ta^a — yqoypqawca nqKH 
qimuiraH apjiaiiaHHHr (hhkh qH3iuiraH flowpaHHHr) MapKa3H.ua KecnuiaAH. y .6 .  jiap- 
HHHt' KecHuiHm Hy^TacH —  yq6ypnaKHHHr Typrra a>KoftH6 HyKTacioaH (i^. 3aMeqaTejib- 
Hbie ToqfCH) 6hph^hp.

TypjiH tomohjih jqap ^aH^aft yq6ypqaim a y.6. aftHH 6 np  yq^aH q m ^aH  CajiaHjyiHK 
SiuiaH MeiinaHa o p acn ra  jKofyiauiraH 6yjia^H. TeHr Shjih yqfiypqaima y.6. Teur tomoh- 
jiap opaCHra jkofijiam raH ?yjiH6, aftHH uaivrna yq6ypqaKHHHr jqaM 6aJiaHfl.THrH, j^au 
MeflnaHacH, jjaM yHHHr cnMMeTpnn yi^H 6yjiaflH.

X,ap i^aHAaft yq6ypqaK aa yHHHr Hq;cH 6 y p q arn  6iicceKTpncacH K;apaMa-K,apuiH to -  
mohhh eH^ouiraH TOMOHJiapra nponopunoHaji 6yjiraH 6yjiaicjiapra ajxpaTaAH. Byitra 
Teci:apH xcyMJia j^m  ypHHJHWHp. T yp jin  tom ohjih  yq6yp'qaKHHHr Tauin;H CypqarH Chc- 
cekTpHcacii 6ypqaKHHHr ^ ap in n  eTraH tom ohh flaBOMHHH myH^aft 6np HyKTafla Keca- 
£hKh, 6y  ny^TaAan yu ia  tom oh yq jiap n raq a  6yjiraH  Macocjjajiap yq6ypqaKHHHr 6 y  6yp- 
q a rn ra  SnnuiraH TOMOHjiapnra nponopunoHaji Oyjia/tH. ByHra TeacapH jnyMJia ^ a n  
jpHHJiHaHp.

(A, B, K, L) TypTTa Hy^TaaaH hkkht3ch A , B  —  yq6ypqaniH H r yqjiapn, ^ojiraH 
HKKHTacH —  K Ba L —  ABC  yq6ypqaKHHHr yqHHqn C  yiHflaH yTKa3HJiraH 6HCceicrpii* 
MJiapHHHr acocJiapH fi^ jica, 6 y  t^ jt HyKTa Hy^TajiapttHnr rapinoHHK TypTJiHrHHH (^. 
fapMOHHqecKaa qeTBepka) j^ochji ^hjui^h.
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yqfiypqaH hmkh Ba Tam^H 6yp>)aK.iapnHHHr Cwp y«inflan fiHcceKTpiitajiapH
ysapo nepnenHHKyjiHpanp. ' -

BHCceKTpwca 6a-b3aH 6ncce«Top AeC ĵ aM araJia/iH. BHCceKTpnca A eraw a (MacajWH, 
anajiHTHK reoMOTpHSwa) 6yp«iaKHHHr ywHflaH yTyBMH Ba yHH Tem* HKKHra 6yiyB<H( 
TyppH MH3HK, ^3M TymyHHjraflH.

OjiepHK yw6ypTOKHHHr CncceKTpncacn ^aM u iy n ra  yxm am  TaipHiJuiana/iH. C(})e- 
pi!i< yqfiyp«taKHHHr CncceKTpncacH ae6  c^epiiK yqfiypqaK CypqarHHH TeHr riKKHra 6 f-  
.ftyBMH KaTTa aSjiaHara ^aM, 6y K arra afijiaHaHHHr y>i6yp‘iaK ym w aii t o  K arra  afijiaria 
C«.iaH yM6ypwaKiimir ^apuiH erraH  tom ohh KecHiuraH nyi^TaraMa CyjiraH eflnra ?;aM 
a"'TH.ia/in.

BJlH3HEU,bi nA Pbl — 3PH3AK T yB  COHJIAP. Arap HKKHTa p  aa q Ty6 coh
a ' npMacHHHHr aCcojnoT ^nftMam 2 ra TeHr 6yjica, CyHjaft p m  q Ty6 coHjiap 3 . t . c .  
AefejiaAn. 3 . t . c .  TynjiaMH MeiuiH Skh mckch3 TynjiaM 6^jihluh ^anjn/iani Macajia sja- 
wysraMa j^ ji K̂ HjiHHMafi KejiaeTKp. 3 Ba 5, 5  na 7, 11 ea 13 Ba 6omn,a.nap i<a6n ynia 
hnrra CyjiMann 3 . t . c .  6H.ian 6np i^arop^a, aHHa Karra 6yjiraH 3 . t . c .  j^im Mat.nyM, 
MjcajiaH, 10 016 957 ea 10 016 959

K . MeTBepKH-6jiii3iienhi.
BOJlbUlAJJ OCb 3JlJlH nC A  — 3 J lJ lH n c H H H r KATTA S^KH — sjumncimHr 

tj>OKyCJiapn >Ko“uiauiraH ciiMMeTpnH yt^H. SjijiHriCHHHr Jiexapr KOopflHHarijiapn chc- 
TevaciwarH

X2. 2  

a* +  b * - 1

kbhohhk leiirjiaMacHAarH max (2a, 2b) MHiytop 3.K .y. /tefmjia/in. ^  Sjijikiic. 
BOJlbUlHX MHCEJl 3AKOH — KATTA COHJIAP K °H y H H  -  |„ £ „ ..............

. .  ^  +  ‘£2 + • • • - ( -  irt „ 
Taco^H<J)Hi.' MHK^opjiapHHHr (k,. CnyiiaHnafl Be.nmHHa) — -------------------------  y p ra

apHi})MeTHK KjHî MaTH 6HJiaH yjiapnHHr MaTeMaTHK KyTHjinmjiapHHHHr (i^. MareMaTHMec- 
M £ i+  jV)|2 +  • • •

Koe owHflamie) -------------- — ----------------- ypTa apHtpweTHK ^HihuaTH (M  — MaTeMaTHK

KyTHjiiiui 6ejirHCH) opacHAarn (})apn e /uih (e — ^ap ^aH^afi MycCaT coii) Karra 6y- 
flHin s^ thm ojih  (i - >oo  fla HOJira HHTHjia^H AeC Tac/wiyioBMH TeopeMa. By TeopeMa- 
hhht TypjiH maKjuiapHHH 51. BepHyjijui, nyaccon, n .  Jl HeCniueB, A. A. MapKOB Ba 
6oniKa vaTeMaTHKJiap CepraH. FI. Jl. Me6HUieB K c -n,- hh KyfiHflaru t}iapa3jiapAa nc-
fOT HHJIAH: I j, | 2.............. TaCOAHf})Hn MHl^aopjiap >KVl}lTH-Wy<})TH 6HJiaH 9PKJ1H Ba
yjiapHHHr D l l} Dg2............. D l„  /wcnepcnn.napn (k,.) lerapa-nanran: D \i  <  c <  o°,
6yti/ia / = 1 , 2 ............. n. K.c.k,, Hinir ypHHJiii 6yjuiui mapTjiapn j;a^n/iarn M<yAa
Myĵ HM HaTHjKajiapHH cuiHmra j;o3HprH naKj/ia C.H. BepHmTeflH Mysiccap Cyji/iH. KaT- 
Ta coHjiap KOHymiHHHr Tatpn^iiHH A. H. KojiMoropoB aminjipmTnpAn, SH/iHJiiiKfla 6y 
T aip n ^  KyMai*THpHjiraH K.c .k. /leC aTajia/ui.

BOJlbUlOH K P y r  ci})epbi (uiapa)— c(tepa (map)iinHr KATTA AflJlAHACH—cijie- 
pa CnjiaH yHiinr MapKa3H/nii yTran TeKHCjiHKiiHHr KecHuinmH/iaH j ôchji 6yjiran aHnaH<t, 
OJiepa Karra aijjiaHacHiiHHr pa/mycn a fm iia  wofljiauiraH c^epaiiHnr pa/inycnra 
Tonr.

C(})epaHHnr /iiiaMeTpn ynjiapH^a eraaraH  j^ap ^an/iafi hkkh HVKjacnnan ({MKaT 
CHpr\ma Kaira afljiana yTa/iii. CijicpaHHHr j^ap ^an/iafl hkkht3 i<arra afljiaHacn cifiepa- 
HHHr /iHaMeTpa/i ^apawa-^r-piuH hkkh Hy^Tacn/ia KecMuia/in.

BOKOBA5I n 0 BEPXH0CTb — EH CHPT. 1°. npH3Mam<Hr E.c. — npn3MaHHHr 
( v )  acocjiapH jxefi KaCyji ^HjiHHran hkkhtb napajijieji ern opaCHra jKoiiJiamran cnp- 
th , hi>hh npH3M3HHHr CaoHa §h e ^ iap n fla n  TamKHJi TonraH c h p t.

2°. nHpaMHAaHHHr E.c. — 6y nnpaMHAaHHiir (i{.) 6ap>ia eH ei;.napn/(aH TamKHJi 
TonraH chpt. .

3°. KecHK iiHpaMHAaHHHr E.c. — ym m r 6apia en eiyiapHflaH TamKHji xonran
CHpT.

4°. KoHyCHHHr E.C. — Konycnnnr yMH CHJiaH acocH opacn/iarH cnp i (k . KoHyc;). 
5°. KecHK KOHycHHHr E.c. — KeciiK KOHycHHHr mt^opiirH Ba ^yPH acocJiapH
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opacHAarn cnpT. LLlap ^aTJiaMHHHiir (i^. UlapoBofi c;iofi) £ .c .  ^aM, u m h h a ph h iit  E .c. 
jyw  K6CHK KOHyciiHnr E .c . Tatpni^H ra yxu iam  TaipncjjJiana/in. LUap cerMeHTHHHHr 
(r  ) £ .c .  KOHycHHHr £ .c .  ratpHiJiHra yxu iau i TatpH(j)jiaHaflii. -

BPAXHCTOXPOHA — BPAXHCTOXPOHA — 3Hr K,iiCK.a ftyji 6njian TyuiHiu srpn 
■HI3IIFH. Bnp BepTHKaji^a Ba 6np xhji 6:uiaH,[(jiHKfla eTMaraH hkkhtb A  Ba B  nyi^Ta 

MyMKHH 6yjiraH xap xhji srpn  HH3Hi ĵiap onjiacH 6hjuh 
TyTauiTiipnjiraHfla OFiip mo^ahh nyi^ra ofhpjihk KyqH 
TaicupH ocTHAa lOKppiwarn A  nyKTaflan nacTflarn B 
nytVrara (25-pacM) 6paxHCToxpoHa 6yfii«a ^aparcaT khji- 
raHfla 3Hr i«m DaKj capi}> K,HjiaflH.

B. iih 1696 HHJi,na H . BepHyjuiH o«raH s/jh , 6y  xaui-
4)h§t  sca  BapnaiiHOH j;HCo6i)HHr (i^. BapnauHOHHoe ' hcihc- 
jieHiie) TapaK^Hfl aTHniHra TypTKii 6yjim i. B HHHr uiaiuiH 
xyAHH UHKJioHfla (k .)  6HjiaH 6np xhji. TpeK. Ppaxionro£—  
SHr KHMHK Ba Xo v o t  —  B3I^T.

BPHAHUIOHA TEOPEMA—BPHAHIIIOH TEOPEMA-
CH. H k k h h h h  T a p T ii6 jiH  s r p n  m ttH i^a  T a u iit f i >iH3HJiraH 
^ a p  K^aH^ar o j i t h  t o m o h j ih k A 3  ^ a p a M a -^ a p u iH  yq jia D H H  T y - 

T ao iT H p yn M H  T y p p n  qH3HKJiap B p n a m u o H  i i y K T a c n  n,e6  a T a j ia / iiira H  6 H r r a  H yK T a A a  

K ecH u ia flH . B .t. n p o e K T H B  re o M e T p H H H H n r  (i$ .) s i i r  m vjjhm  T e o p e M a j ia p n ^ a n  6 h ’p h a » P .

B .t .  r ia c K a J ib  T e o p e M a c n ra  m oc T e o p e M a ^ n p  (i^. /],B0 fiCTBeHH 0CTH npnnm in). H k k h i i -  

mh TapTn6jiH TyFpn iH3Hiyiap f la cT a cH H H H r 6e in T a  T yp p H  mh3 h f h  6 e p n j ir a H  ^ o j iA a

B .t .  6 y  flacTa opacHAaH ( h k k h h h h  T ap T H 6 jiH  srpH  i H 3 HHKta  yTKa3HJiraH y p H H M a j ia p  

o p a c iw a H ) 6npop Typpn hh3hk n c a u i y i y H  B a  npioeKTHB re o M e T p H H H H H r 6 ouiK,a koh- 
c rp y K T H B  M acaJ ia jiapH H H  (6 h d  e iy ia M a  h h s f h h  e p flaM H  6 HJian) e w n m  y n y H  h m k o h h s it  T yF - 
A H p ii6  6epaflH.

B P H rro B b l J10rAPH<l>Mbl — BPHIT J10rAPH4>MJIAPH — acocH 10 ftyjiraH 
jiorapH(J)Mjiap ( k  ) .  yjiap Bpnrc homh 6 hji3h aTaJiraH.

ByHJlKOBCKoro THnOTE3A —  ByH^KOBCKHH rHnOTE3ACH. y-rraH acpAa
Maui^yp pyc MaTCMaTHrn B.H- EyHHKOBCKHfi nyiiHAarH (J)apa3HHHH (rHnoTe3aHH) yp- 
Tara Tauijiaran:

E y T y H  c o h j ih  K e j iT H p H J iM a flA H raH

/  (x) =  a0xn +  +  . . .  +  a„  (a0 >  0)

Kyn^aAHHHr tyiiiMaTJiapH x  aprvMeHTHHHr HeKCH3 Kyn TypjiH HaTypaji KHrMauiapH 
TynjiaMiifla tv 6  coHJiapra TeHr 6yjiHuiH y^yii k  HHHr ^ap  6np 6yTyH i^Hfi MaTn.ua f(k) 
coHjiapHHHr SyjiyBHHCH 6 y .iran  Ba 6npAaH (fiap^Jin 6y jira ii HaTypaji coHHHHr waBncyA 
6y,riMacjinni eTapjitiAHp.

HKHHfla B. CepiiHHCKHHHHHr morapAH —  nojiHK MaTeMaTHrn A. LUimuejib nySn^a-
rti aHMa yMyMHH rHnoTe3aHil TatpiKbjiaflH: a ra p  fo (x) ( / = 1 , 2 .............. s) Kynj^a/vijp
6oui K03!])({)HU,HeHTjiapH M yc6af 6yjiraH  KejiTHPmiMaiiAHraH 6yryn  cohjih  Kyn^afljiap 
6yjica Ba k  HHHr ^aMMa 6 y ry n  ^HiiMaTjiapiiAa f t  (k) f 2 (k) . . .  fs(k) KynafiTMaiiHHT 
6yjiyBMncH 6yjiraH  na y3n 6np^aH k b t tb  CyTyn coh Mae>Ky/( 6yjiMaca, y  xpjw#  Ha- 
ry p a ji m  coHnapHHHr ieKCH3 Kyn TynjiaMH MaBKyflKit, 6y coHJiap vhvh f 2(m),
■ - •. fs(m ) coHJiapHHHr ^ap  6npn Ty6 coh 6yjiaflii.

IIlHHuejib rHnoTe3acH B.r, Aan ocoHraHa kojihQ j ie n m  yHHHr TaipHtJw
B.r. TatpH-jinra naparaiwa aHMa MypaKKa6.

E . r .  HHHr Tac/(HKH acjiHAa flnpiixjieHiiHr apnijiMeTHK nporpeccnfljiap.ua t \ 6  coh- 
jiapHHHr neKcn3 K ynjinrn  ^ai^Hflnrn Marn^yp TeopeMacn Tac/w^iiHiiHr yMyMJiauira- 
HHflaii n6opaT: 6yTyH coiijih KejiTtipHjiMafl/tfiraH (Jjai^aT 6upumu flapawajiH Kyn^aAHHHr 
l^HHMdTJiapHra TaajuiyiyiH 6yjiraH  fliipH xjie TeopeMacn B.r. fla 6yTyH cohjih kcjith - 
pnjiMaS/inraH %up qaHdau flapa»tajiH Kyn>;a4 vmvh yMyMjiauiTiipnjiaAH.

B.r. HHHr yDHHjiH 6yjiHumAaH ^ o sn p raq a  J^aji ^iuinHMai! KejiaeTraH npo6jieMajiap- 
HHHr K^nH CnpAaHiira em uiraH  6yjiap  shh , wyM/iaflan, n  HHiir HaTypaJi KHflwaTjiapHAa 
q?  +  1 eKH n 2 +  n  +  41 KvpHHHuiAarH Ty6 coHJiapiiHHr neKCH3 TynjiaMHHHHr mbb- 
JKyflJIHfH Ke.lH6 HHI^ap 3/(H.
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UlnHuejiHHHr aHwa yiuyMHH rnnoTe3acHj.au ^aM ^0 3 n p ra 'ia  ncfior ^HjiHHMaS Kejia. 
erraH  Ty6 conjiap  ^anHflarH Kya TeopeMaJiapHHHr h c 6 o th  '<e.TH6 MH^ap 3/ut. MacajiaH

Jt2™ +  1, x2”+ 3 ,  x2n +  7 , x 2" +  9 (n —  HaTypaji coh)

KypHHHUiflarn Ty6 coHJiapHHiir leKCHS Tyn.naM.iapH MnEjKyiwnrn Ke.'in6 um^ap sah.
AM6. :*B. C e p n h h c k h fi, Hto Mbi 3HaeM h nero He 3Haew o npoeTbix HHCJiax, nep. c 

noJibcKoro, <l>H3MaTrB3, M., 1963. . •
ByHflKOBCKoro HEPABEHCTBO — ByHJIKOBCKHH TFHrcH3J]HrM — Ma-

TeMaTHK 3HajIH3HHHr 9Hr My^HM TeHrCH3JIHKJiapHflaH 6npH. B .T . 'leKJlH flHFHHflHJlap 
yqyn K oihh TenrcH3jmrHHHHr («;. K oiuh HepaBeHCTBo) HHTerpaji yxmaTMacnflHp. B .t . 
aH ia KefiiiH ToniuiraH T e jiM e p  TenrcH3jiHrHHHHr (k;. T eji^epa HepaBeHCTBo) xycycwft 
^ ojih 6y jin6 , yHH UJBapu TonraH' /leiiuuj xaTOflHp, iynKH IIlB apu 6y TeHrcH3jiHKHH 
y3HHHHr HiuJiapnfla 1884 iiHjira KejiHorHHa imiJiaTraH, B.5I. BynjiKOBCKHH sca 6y 
TeHrCH3JIHKHH 1 «59 HHJIH StJIOH i^HjiraH.

B3PA KJIACCbl —  B3P CHH<t>JIAPH —  [u, b\ icecMa/ia fiepn jiran  Ba HHjiyKTHB 
ycy ji^a anHiyiaHa/uiraH (l)yHKUHH.nap TynjiaMii. H o jih h ‘ih B .c . [a, b\ /ia y3 jiw cw 3
$yHKm!>Liapflan TauiKHJi TonaflH. HHAeKCJiapn 0, 1 , 2 .............. m — 1 P y jiran  B . c . :
H0, Hu . . .  / / m_ )  Jiap anH ^aanraH  6yjiCHH. y  ^oji/ia Hm TypjiaM / / ,  (i =  0, 1, 2, 
. . .  , m  —  1) cHHtjiJiapHHHr ^ e i  finpnra KHpMafl/uinn Ba

f ( x ) =  l im  fn(x)
/2->00

K^pHHHuifla TacBnpjianaAnran f(x)  (j)yiiKU,niiJiap TynjiaMitAHp, 6yii,aa 6ap>ia f n(x) Jiap 
Hm - 1  ra  TerHiiiJiH. / /^  6hji3h 6ejirHjiaHraH B .c . Jiap ^aM ypraHHJia^H, 6yH.ua a  hk* 
KHH1H CHH(j)ra OHfl Tp3HC(j)HHHT COH (^ . TpailC^UHHTHbie . 'IHCJia). Jiap TpaHC^HHHT 
HHflyKUHH (k,.) epflaMH 6HJian aiiH^jiaiiaAH: a ra p  6ap>ia H^ jiap P < a  CyjiraHAa 
(a,p —  TpaHC(J)HHHT coHJiap) aiiHKJiaiiraH 6yjica, y  ^oJi/ia Ha TynjiaM / / |3 jiapn im r ^eq 
CnpHra KnpMarAnran Ba

f(x) =  lim  fn(x)
n-+ co

Kypniiniii,na TacBiipjiaHaAitraH 6 a p ia  <j)yHj<UHiijiap;],aH TauiKHji TonraH 6yjiaflH, 5y ep- 
A i fn(x) (jiyiiKUH!! H[in r a  TernmjiH Ba P„ <  a. B .c . ra  KHpaflnraH S a p ia  (j)yHHuHa- 
jiap yji'iOBJin (j)yHKnHiuiap 6yjin6 , yjiapHHHr TynjiaMH KOHTHiiyyM KVBB-iTnra s ra ;
B .c . 6ym  TvnjiaM 3Mac.

B .c. hh’ ftnpHHmi 0y jin6  P . B sp  TeKmnpraH.
A a a 6 .. H. n. H a  t  a  h c o ii. Teopna (JiyHKnnft BemecTBeHHOro nepeMeHHoro, rocTexH3flaT, 

M., 1957.



BAJIJIHCA ♦O PM yjIA  — BAJIJIHC <WM*MyjfACH. ^  COHKHH ieKCH3 Ky- 

naPTMa (^ . BecKOHeiHOs npoH3BeAeHHe) uiaO H A a n fy e y i  STaAHi

' 4  -
n  *_ ,* (*  +  2 ) ’

B-4»- hh Bajuinc flonpaHHHr KBaflpaTypacH ^ n A a r H  Macajia MyHOcaCara OHJian 
TonraH 6 f m 6 ,  qtKCH3 KynaflTMa/iapHH TeKuiHpHiiiflarH AacTjiaCKH MHCOJi^apinmr 6h- 
puflaH H(5opaTAHp. Jl cohhhh Tai^pHtoft ^HCoOjiam y^yn B.4>- ^o^WwaHHm Myu- 
khh. B.i{». MaTeMaTHK aHajiH3HHHr ^03Hprn 33MOH Kypcjiapiifla K^n Koftfla .T arfan  
STHjiaw. MacajiaH, CrapjiHHr (JiopMyjiacHHH (n .)  kcjithphO HH^apHnma ^juiaH aiuw H .

BAHflEPMOHflA OIlPEflEJlHTEJlb —  BAHflEPMOHfl flETEPMHHAHTH. y m -  
6y K^pHHHiu^arH fleTepMHHaHTi

I 1 1 . . . X
%  %  %  ' * ‘ %  

a \  4  . . .  a 2n

A ~ l 4 ' 1 n " -
aiHH /-  ft^ji 9JieMeHTjiapH 2- ftjfji sjieMeHTjiapHHHHr (/ — i )- aapaw ajiapHflaH HfSopaT 
(SJjiraH ^eTepMHHaHT. B.fl. MyMKHH CyjiraH ^aMMa (a* —  aj)  aftnpMajiapHHHr K^nafir-

nacnra TeHr (6yH^a 1 < ; < / < « ) ,  hm h jf] (a, —  ay)ra TeHr. MacajiaH:
i < I < i < n

1 1 4 9
(7 — 6) (7 — 2) (5 — 2) «= 2 -5 -3  =  30.

BAPHAUHOHHOE HCHHCJIEHHE — BAPHAUHOH \HCOB — MaTeMaTHKai«HHr 
4)ymA.HOHajUia^ (H .)1 SRcTpeMyMHHH ^pranaanraH  6J jihmh.^ .? { .  HHHr anr co^Aa Ma-

eaJiaCH L(y) =» ^ F Ix, y , y ’) dx  (JiyHKUHOHajiHHHr SKCTpeMyMHHii TonHiuflaH HSopaT, 6yH-

^a u(x) — HOMatJiyM (JiynKUHH. f(x) AyHKuna 9i:cTpeMyMHHH TonnmAa /'(*)=» Q TeHr-
f iM4H"Hr HJiAH3.iapHHH Tonnui KepaKJiHrHra yxtuaui {?.*;. MacajiajiapHHH ewnuwa 

yflKiwoHajiHHHr 6L BapHaimacH HOJira TeHrJiauiTiipHjiaflH.
oL  =■ 0 TeHrjiaMa 3 ftjiep  TeHrJiaMacn (n. S ftjiepa ypaBHenne) Aefi aTajiaAH. 

npaKTiijtaHHM' ic jn  M^cajiajiapH.(}iyHKU.HOHajmHHr sKCTpeMyMHim tophIv  [.MacaJiajiapH- 
r a  KejiTHpaAHi ii3onopHMeTpHK Macajia, reoAe3HK ■iH3H^jiap ^a^HAarH Macajia Ba ^ . k,
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B .^ . HHHr piiBojKnsHHuiHra 6paxHCToxpoHa (k,.) ^a^H flarn  Macajia TypTKH : C^jfran: 
OFHpjiiiK Kym  aa T3HHM peaKu.Hiicn TatCHpHfla ^apanar HHJiybqn jkhcm A  rty^Ta*tH 
B  Hyi^Tara i^HC^a bbi^t H>ui«a TyuiHuiH yMyn i^aH^afi srp n  MH3Hî  6yi'nMa ^apanaT 
i^hjihuih KepaK? By MacajiaHH H. BepHyjijiH ^aji i^HJiraH. B .^ . HHHr yMyMHii Meio/i- 
JiapHHH Jl. Sfljiep Ba >K-JlarpaHw HuiJia6 MHKKaH. CoBeT MaTeMaTHKJiapnnaH H .H . Bo- 
roJik)6oB, H . M. Kphjiob, M. A. JlaBpeiiTbeB, JI. A. JIiocTepHHK Ba 6ou’%njiap B v  
Ha3apHHcnra KaTTa ^Hcca KyuiflHJiap.

A aa6.: M. A. J l a e p e H T b e B  h JI. A. J l i O C T e p H H K ,  Kypc BapHauHOHHOro HcmicJieHnsi; 
rpcTexH3flaT, M., I950; r .  A. B ji h c c, JleKHHl; no BapHauHOHHOMy nc(nic.ieni!Kr, HJI, M., 1650.

BAPHHrA FIPOBJIEMA —  BAPHHr MACAJIACH —  coHJiap iia3apnHCtwarii wa- 
cajia 6yjiH6, yn^a 6y iJihkphh hcCot sth iii TaJia6 ^MJinna/iH: 2 aan khmhk 6yjiMaraH 
^ap ^aH/wfi HaTypaJi n  cohh yqyii n  ra  6ofjihh 6yjiraH myHAafi r  cohh ManwyflKH, 
j^ap ^aH^afi; HaTypaji N  cohh ^a p  6HpH 6npop  6yTyH cohhhhf n 1 f la p a k a c n  6yjiraH r

r

Ta cohhhht Phfhh^hch uiaxjiHAa TacBHp 3Thjihuih MyMKHH, awiH N  =  ^  a" . B.m.
i =  l

1770 fiHji^a BapHHr TOMOHĤ aH i^yftHJiraH 6yjin6, y.4H Chphhwh 6yjin6 (jia^aT 1909 
fiHjmaniHa THJib6epT Tyjmi^ eM/iH (6yHflaH ojwhh B. m. hhh t xydycHfi ^oji/iarn eHHMt 
jiapn ToniiJiraH s^h , MacajiaH, Jlarpaii/K n — 2 6yjiranfla r =  4 6Jjihuihhh hc6o t  
-i^HjiraH sa h ). CoHJiap Ha3apHHCHHHHr auaza Tapai^Hft khjihuih 6HjiaH B. m. -Himr 
jflHTH HcCoTjiapn ToiiiijiflH )KyMjia/iOH, 1942 *.HJiaa 10. B. JIhhhhk B.m. HHHr iic6o™ aa 
ojihR  MaTeMaTiiKj ycyjuiapHHH i:yjijiaui Tajia6  ^HjiHHMafiflnraH SJieMeHTap emiui fiy- 
JIHHH KypcaTflH.

A a a 6 .; A. J3. X h h q h h, Tpn JKeM̂ ŷ KHHbi TeopHH qnceji, roeTexH3AaT, M., 1948; A.O* 
r e j i b i J i O H A  « lO.  B. J I h h b h k , S^eMCHTapnbie MCTO^bi b aHaJiHTnqecKofl reopHH «iHceji, 

H3M3TrH3 , M.» 1962.

BBEflEHHE MHO)KHTEJI5I nofl 3HaK KopHH — K ynA ftT yB H H H H  h.hah3 

Hiuopacn ocTHra KHPHTHUl — A ^  B  (A >  0) KypHnnuiAam Hppauiioiiaji H(J)oflaHH

^a^Hi^H'1 coHjiap co^acn/ia Y  A "B  KypHHHUira KejiTHpHiu, abhh hjiah3 (paflHKaji)

ojiflH^arH ^ap  ^an/iaH MycPaT KynarTyEMHiin hjiah3 KypcaTKHHHra TeHr 6yjiraH  KypcaT- 
k h ijih  Aapa>Kara KyTapn6 h,hah3 ocTHra khphthui MyMKHH:

A Y B  =  Y * * B  ^  >  °)-

Arap A  <  0 6yjica, KynafiTyBMHHH hjiah3 ocrara  khphthui h j i jh3 n ypcaTKHMH 

n  }Ky<J)T coh 6yjiraH ^oji/w 6yn/(aft 6amapHjiaflH: A  Y b =  ~ Y M B  ; MHCOJI,

— .2 j /^ 3  =  — ^ 6 4 - 3 .  By aMaji 6a-b3an ^nco6jiaui HuiJiapHAa ^yjuiaHHjia/iH.

BEKOBOE yPABHEHHE — ACPHfl TEHTJIAMA — n,. XapaKTepHCTHnecKoe 
yp^BHeHiie.

BEKTOP —  BEKTOP — Typpn MH3HKiiHiir fiyHajiHiura sra  6 yjiraH KecMacH, i m h  
yi]jiapH/iaH OnpH B. HHHr 6ouih pp6, hkkhhmhch sca B. HHHr oxnpH ae6 aTajia,nnraH
KOCMa.

4>>i3HKa, MexaHHKa Ba MaTeMaTHKaHHHr <[)aK3T coh 6HJiaHrHHa 9Mac, 6ajiKH f i j-  
najiiiiu CHJiaH ^aM xapaKTep.iana,nHraH MinyiopjiapnH TeKuiHpyBMH TypjiH MacajiajiapH B. 
TyuiyH'iacHra ojih6  KejiajHH; MacaJiaH, KyM, tc3jihk —  6y jiap  BeKTop MHiyiopjiap/jHp.

B. nyioi^ rapH(})TjiH j^apfj) 6HjiaH ckh lOKopHCHra CTpcjiKa HyfiHjiraH om iup»$TjiH 
^aptj) 6hji<ih 6ej1rHj1aHa4H. Mncoj1 .yMyH 6oujh A  Hyivrafla, oxupii B  nyi^Ta/ia 6y/i- 
raH B. 6yH/iafi 6ejirHjiaiiaiH: AB.

AB BCKTopHMnr y3yhjiHrw Ik h  MO/iy.nn /ieo A B  KecMaiiHiir yayiijiHrnra afiTHJia/iH.



BEKTOPHOE HC4HC/IEHHE

B. jiap ycTHfla KymHiu aMajiHHii, B. hh coHra KynaflTHpHiu aMajiMHn 6 a* ap iiu i 
m>'mkhh ( v  BeKTopHoe HCHHcjieHHe).

Bouih  Ba oxhph  ycTM a-ycT T y rn ra n  B. H0Jib-BeKT0p  ;;e f ' a ran a jW .  Hojib-BeKTop- 
H im r MoflyjiH H ojira  T e n r. H ojib-BeKTop j^en t^an/iaii HynajiHuira s r a  9Mac n c 6  ^ h - 
ca& iana/iH . M o a y ju i 6 n p ra  TeHr fiy jiraH  BeKTop (y3i!H>nir fiyH ajinu iH jarH ) 6hpjikk  
BeK iop er.n  opT a e 6  a ra jia a H . A ra p  hkkh  BeKTop^ai! 6hphhh  n a p a jijie ji KywHpiiui 
epjiaMH 6njiaH hkkhhm hchhh ^ochji khjihui MyMKHH 6 y jic a ,  SyHAafl B. j ia p  6hd-6hph- 
ra  (aflHaH) Tenr , ie 6  3yico6jiaHa/iH . H k k h  B. TeHr.iiHrHHHHr 6yHAafl Tai,pH(j)iiHH 030fl
B. xapaKTepjiaftflH . $H3Hica Ba M exanH K aaa cnpnauyBHH B. (i^. C K ojibsam nft B.) Ba 
CoFjiaHraH B. ( v  C bh3ohhhh B.) i^y/iJiaHHJia/iH.

TeKHcjuiKAa 6kh 4>a3oaa ^ ap  ^aiiAafl BeKTop KoopanHaTajiap 6ouiHflaH J j iq a f  
HtofljiauiTiipHjiraH, HyHaJiTHpHJiraH KecMa cmJiaTH/ia TacBHpjiaHHuiH MyMKHH. Bouih 
TOKHcjiHKHiiHr 0  (0, 0) iiyKTacH,aa f jy jiran  ^ ap  Kaiijiaii B. hickhh'ih ywHHHHr ^ o jia ra  
Oiwan a n n ^ a n a A H , HtHH 6 n p  wy4)T ^a^H^Hft coh —  yqHHHiir KoopaHiiatajiapH 6h- 
jiaH aHHKJianaaH. Jl,eMaK, TeiciicJiHKAarn B, ae6 ^a^H^nfl coHJiapHHHr TapTH6jiaHraH 
(x, y) «cy({)THHH TyuiyHHiu MyMKHH. n  yjwopjiH (Jiaaofla ^aM B. hh  uiyHra yxuiaui 
TaipHifijiaui mvmichh: n  yjmoBjiH rtia30HHHr B. n  Ta ^ai^H^Hfi coHHHHr x ly x^, . . , , xn 
TapTH^jianraH TynjiaMH/jHp. «BeiiTop» cy3H jiaTHH'ia vector KyqupyBHH fleraH cy3/;aH 
KejiHS 'iH ^ a H .

k;. B enT opK oe npocTpaHCTBo.
BEKTOPHOE HCHHCJIEHHE — BEKTOP ^HCOBH — MaTeMaTHKaHHHr BeKTopjiap 

ycTii/ia fiawapHjiaflHran TypjiH aMajuiap ypraHyBUH 6yjiHMH (^.BeKTop). BaMan B . BeK- 
Topjiap ajire6pacn Ba BeKTopjiap anajiH3H AeraH hkkh  6yjiH M ra awpaTHjiaflH. BeKTopjiap 
ajire6pacHfla ReicTopjiapHH ^yuinui Ba aflnpnui, bcktophh coHra (cKanapra) KynaftTHpHia  

(H- KojuiHHeapHbie BeKTopu, KoMnjiaiiapHue BeKTopw) Ba BeKTopHH BeKTopra ic^naft- 
Tiipftm (i^. CxajippHoe npoH3BefleHiie, BeKTopHoe npoii3Be/(eHHe, CMemaHHoe npoH3Be- 
/leHHe) aw ajijiapH  K apajia /m .

BeKTopjiap aHajiH3H/ia sca  BeKTop-cjjyHKuHa (k . BeKTop-({iyii:cuHsi) §kh Hy^TaHHHr 
BeKTop <j>yHKUHHjiapH ypraHHjia/iH. BeKTopjiap anajiH3HHHHr acocnft Tym ym ajiapH  
rpa/ineHT ( k;.) ,  /(HBepreHUHH (k, .) ,  yiopMa (i^. PoTop) Ba u iy Ka6njiapfliip. rio jie  
BeicTopHoe).

a , b , c, , . , , 1 BeKTopjiapHHHr a  +  b  +  c  +  . . .  + 1  /Hifhh/ihch «e6  i^yflH- 
/la rn  ycy.n 6ujiaH acajia/uiraH  x  BeKTopra aftTHJia/ui: <})a30HHHr HXTHepHii 0  nyivracwra

a  BeKTop KyftnjiaflH, a  HHiir o x n p n ra  b  b ck to p  
KyitHjia/iH, b  HHHr oxnpH ra c b ck to p  KyftHjiaAH 
Ba >;oKa3o, h h ^ o h t s n r  oxnprH  BeKTop/iaH o ji/ihh th  
BeKTopHHHr oxH pnra s n r  KefiHiirH KyuiHjiyBMH 1 
BeKTop ^yftHJiaflH . B y  ^oji/ia 6ouih 0  n y i^ ra /ia  Ba 
oxupH  1 BeKTopHHiir oxHpH/ja 6yjiraH  BeKTop 6e- 
pHJiraH BeKTopjiapHHHr ftHFHH/WCH §KH yjiapHHHr 
BeKTop-HHFHHAHCH 6yjia/iH (Kyn6ypHaKHHHr enyBqn 

q  X  tom ohh K;0HAacH). BeicTopjiap HKKHTa 6 y jiran  ^oji-
/ia a  +  b  A hfhh/ihch (26- a pacM) OB BeKTop 6yjia- 

26- pacM flH’ 6y  ReKTop OAB yw6ypqaKimnr enyB in  tom o-
' hh  !ca6it acajia/jH eKH VMyMHfl 0  yq/iaH iHijyBiiH

a  Ba b  (OA Ba OB) BeicTopjiapra acajiraH napaji- 
flejiorjMMMtiHHr O C  /iH aroHajiH  Kafin ncajia/iH. h k k h  BeiiTopHHHr a  —  b  aflnpM acn 
napajijt8.riorpaMMHHHr hkkhim h BA AnaroHajiH 6H.naH anH^jiana^H (2 6 -6  pacM): 
BA =  a  —  b , HT)HH hkkh  BeKTopHHHr a  — b  aflHpMacn aftpnjiyBqH b  BeKTopHHHr oxh- 
pH/iaH KaMaioBHH a  BeKTopiiHiir oxH pnra Kapao ftyHajiraH BeicTop <a6H anniyiaHa/ui.

Be((TopjiapHH KjyuiHui accounaTHB Ba KOMMyTaTHQ ^ o n y n jiap ra  CyftcynaAH.
A, £pn 6HjiaH a  BeKTopHHHr Xa KynaftTMacn Ae6 a  BeicTopra KOjijiHHeap 6yjiH6, 

ysyHjiHfH | A. | | a  f r a  TeHr BeKTopra afiTHjia/iH; K >  0 6yjiraH /ia KynaftTMa BeKTop
I  bsktop OHjiaH 6np xhji ftynajiaflH, X <  0 6yjiraH.ua sca  y u ra  ^apaMa-i^apuiH ftvHa- 
la /if t .
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AftaC.* H. E. K o h h h , BeKTopHoe HC^HCJieHHe h Haqa;io TeH30pH0r0 h c u h c j ic h h h , Hafl-eo 
AH CCCP, M ., 1961; H. A. r  o ^ b f l i j j a f i H ,  3/ieMeHTbi BeKTopnoro HC«iHCjieHHH, r  ocTexH3AaT* 
M ., 1948; %. C. JJ, y  6 h o b, Ochobn BeKTopHoro HCHHCJieHHH, r 0CTexH3AaT, M ., 1950; II. C. M c- 
A e h o b, C6opHHK 3a,na4 no BeKTOpHOMy anajiH3y, H3A. Mi y ,  1963; M. Jl a r  a ji ji h, BeKTOp- 
Hoe HC^HCJieHHe, OHTH, M ., 1936.

BEKTOPHOE nPO H 3B E flE H H E  — BEKTOP K y n A ftT M A . y q  yjmoBjiH Ebkjihji 
(basocHHHHr HKKma a  Ba b  b c k to p h h h h f b ck to p  KynafiTMacn acO ^vfin /iarn  uiapTjiapHH 
i^aHoaTjiaHTHpaAHraH yiiHH^H c BeKTopraafiTii.naflH: 1) c BeKTopnHHr y3ym iHni Kynaft- 
THpanyBmi Bei<Top.nap yavnjinKjiapn onjian yjiap o p acK jarn  a  fiypwaK cHwycH i;y- 
naftTMacHra TeHr: | c | =  ] a  11 b | siri a ; 6oui?;a'ia a in r a n j ia ,  c BeKTop y3yHjinrHHimr 
coh ^HfiMaTii a  Ba b  BCKTopjiapra s ica -iran  napajijiejiorpaM M H H iir io3M ra TeH r; 2) c 
BeKTop a  Ba b  BeKTopjiap eTraH TeKHCJiHKKa nepneH/iHKyjiiip; 3) c BecTop ujyHAafi 
TaHjiaO ojiHHaflH:;n, yqTa a, b, c ReitTop y n r  yqjiHKHH (y n r  opHeiiTamisinn, y n r  pe- 
nepHH) j^ochji K;HJiaAH, in,HH y iT a  a, b, c  BeKTop QnTTa yMyMHH nyi^ rara  k p ji th p h j i -  
raH Cyjmd moc Taprn6na yu r ^yjiim nr 6om , KvpcaTKHM Ba ypTa 6apMOKJiapH fiyna- 
jihuih 6yftHMa jK ofljiam ran  6yjica, y ^ o J i ja  6om  Ba icypcaTKtm 6apM0iyiap KaifiT 
TeKHCJiHnifla 6yjin6, ypfa oapMO^ sca kai})T TOMOiira Kapa6 yHra nepneHAHKyjisp 
iiyHajiraH fiyjia/in.

IIIyHH i^afia ^hjm m hskh, B. k. (}>a^aT yn  ffAweAu  (jiaso yiynrH H a anmyianaAt!- 
raH TyuiyiwaflHp.

B, k . 6yiiflafi GejirHjianaan: [a , b] §kh a ,X  b.
B . k . HHHr xoccajiapn : 1) a ra p  BeKTopjiap KOJi.nHHeap 6yjica, B . k . Hojira TeHr; 

2) [a , b ] = —  [b, a ] , h ih i i  B . k . KOMMyfaTHB SMac; 3) [X.a, b] =  X [a , b ] oa 
[a , ^ b ]  =  X [ a ,  b ] ,  n  B. K. «a  KvnaflTyBqiiJiapaaii 6HpHHHHr ojinM iarn coii Ky- 
naftTyB^HHH B . k . nmopacH Tami^apHCHra MHKapnui MyMKHii; 4) B. k. TaKCHMOT 
KOHyiinra 6yftcyHaAii:

[a, b  +  c] =  [a , b ]  +  [a, c].

A ra p  a  Ba b  BeKTopjiap y3jiapmiHHr Typpn 6ypqaKjiH fleKapr KOop^HHaTajiapH 
6njiaH 6epHJiran Cyjica: a  {x lt y lt  Zx}, b  {x2, t/2, Zs}, yjiapHHHr B. k . fleTepMHiiaiir 
mar-niina e3HJiaAH:

i j  k
[a, b] = *i Ui z i

x-i y .
OyH^a i, j, k jiap — y n r  Tyrpn CypwaKjiH ^eKapT KOop^HtiaTajiap cHCTeMacHHimr 
6hpjihk BeKTopjiapn (opTjiapn); 6yimaii KypHHaflHKH, opTjiap yHr vhjihkhh TauiKHJi 
KHJiasH.

B. k . aHajiHTHK reoMeTpHRAa (y li6ypqaK k o h h h  j(Hco6jiamaa, y<jTa iiyi;’Ta;;aH 
yTaflnraH tc< hcjihk  TeHrjiaMacHHH kb jithphO  'iH^apHiiiAa Ba j^. k .)  KeHr ^yjuiaHHJia- 
flH. B. K. 6ai>3aH h k k h  BeKTopHHHr Tauii^n KynaiiTMacH jte6 j^aM a ra rap M .

BEKTOPHOE nPOCTPAHCTBO —  BEKTOPJIAP «I>A30CH —  o / ia T / ia r H  ( y q  y j i -
mobjih) (|)a30HH yMyMjiajiTHpyBHH TymyH>:a.

B. (b. fiyH^aft TatpiKjjjiaHaaH. BeKTopjiap jie6 aTajia/inraH j^ap ^aiiflafi xycycn- 
HTra a ra  OyjiraH sjieMeHTjiapHHHr R  TynjiaMH ^apajia^H  Ba y iw a 6y  i^oHflajiap aHHK- 
jiaHraH: 1) R  hhh r  j^ap ^aim aft hkkh x  Ba y  ajieMeHTHra yjiapHHHr h h fh h ah ch  «e6 
arajiaflHraH yiHKMn 6np x  +  y  sjieMeHT moc ^yftHjiraH; 6y sjieMeHT ^aM R /iaH 
ojiHHraH; 2) R  HHHr ^ ap  6np x ajieMeHTHra Ba J^ap Kanjiafl j^aKHi^Hu X coHra R 
«aii ojiHHraH 6htt3 3Jie,\teHT jKaBo6 6epa«HKH, y  sjieMeHT X 6njiaH x  HHHr KynaftTMacH 
fle6 aranam  Ba X x  6HjiaH PejirnjiaHa/iH.

A ra p  R  TynjiaM ajieM eHTjiapn 6y m apTjiapH H  KaHoaTjianTHpcr, h i.h h  1) x +  y =  
=  y  +  x ; 2) (x +  y) +  z  =  x  +  (y +  z); 3) J^ap ^aiiAaii x  ea  y  jiap  y iy H  x + z  = y  
TenrjiaMaHH i^aiioaTjiaiiTHpyBMH z BeKTop m3bjkv/i; 4) X ((i x ) " =  (Xp) x; 5) (X +  n ) x =  
=  A,x +  n x; 6) X { \  +  y) =  Xx +  Xy; 7) l - x  =  x 6 y jic a , 6y R  TynJiaMHH B. (}i. 
AeO aTaftMH3.

A rap R  ^ a  myH/iafi e^, ea, . . . e„ sjieMeiiTjiap cncTeMacii mbbjkya C>y.icaKH, 
R HHHr j^ap KaH/iaii x  BeKTopn x  =  X2e2+  . . .  +  Xne„ KvpHinuxiAa dnprHHa

- 1 3 3 4



ro BEKTOP OVHKUHJI

ycyji 6«jiaH TacBnpjiaHatHran 6yjica (fyH jia X2, . .  . ,  Xn jiap coHjiap),
v  ^ojijia  6yiiflail xoccajiapra  s r a  f ijj ira n  sjieMenTjiap TynjiaMn n yjmobjiH B. <}>• ae6, 
e ,,  e», . . .  e„  cncTeMa aca yHiiiir 6a3HCH (k. )  ;te6  arajia^H . Bynfla G -e^+ O  e^-f- 
- |-  . . .  4 -  0 -e n eeKTop HOJib-BeKTop AefinnaA.H.' O aaT ztam  yq yjm oBjin <|ia30^a o^aT- 
ia rH  ycyji 6njian aHH^jianraH ^yuiH iu, afinpHiu Ba co n ra  KyiiafiTHpoiu aM ajijiapn 
^Hjian OHprajinK/ta ojiHfraH flapqa fiyiiajTan xecMajiap §kh BeKTopjiap TjnjiaMH B . <|>. 
r a  co ;w a mhco.1 Cfj ia o jiajH  (k . BeKTopHoe MCMHCjienne).

B. <}). h h h t  6ouiKfl 6 h p  m hcojih  cHijiaTHfla flapajK acn n m u  ouiM aflAnraH 6 a p ia  
n y im a fljia p  TynjiaM Him c j p c a n i i i i  MyMKHH. (1 — 7) aKCHOwajiap m o ^ h h th h h  ySrapT H p- 
MaraH ^ o j ia a  K, (i, , A,, . . . , kn j ia p n n  HXTHepnfi M afijioraniH r (^. Flojre) 3jie- 
iiciiTjiapH ae6, M acajiap , KOMnjieKC co ii.;ap  MafiflOHH 9.ieM eHTjiapn flfA  ^HCo6jiaui 
MyuKHH.- By ^ o jijia  r a n  /i y.TioBJin KOMPjieKC B. <}). jpK H fla  C o p ax n ;

B. 4». HHHr roi^opiwa KypcaTOjiraH xoccajiapn o a a p a r H  yn  Jjimobjih B. $■ h h h t 
xoccajiapHHHHr yMyMJiauiTHpHJiHuiiuiaH n6opaT , jieKHH 6yHra y a n n r  6ap<ia xoccajiapn 
XaM KHpa6epMaft,tn.’ BeKTonniiHr y3yHjinrii, hkkh BeKTopiiHHr cKajinp KynaATMacH 
(^ . BeKTopHoe HciMCJieiine) ica6H TyuiyHHajiapmi aaafla  yMyMJiauinipHu, n y.nwoBjiH 
E bkjiha <j>a30CH (i\. E bkjuijiobo npocTpaHCTBo) TyuiyimacHra kpjihui MyMKHH. E y  Ty- 
u iynqa Ba aMajuiapmiHr ^aMMacHim qeKCH3 yjiqaMJiH ^o jira  .ywyMjiamTHpca 6yjiaAH. 

rHjib6epTOBo npocTpaHCTBo, MeTpimecKoe npocTpancTBo.

A^aC.: A. T. K y p o u i ,  Kypc Bbicmeft ajire6pM, <J>H3MaTrH3, M.. 1962; A. H . M a J i b u e B ,  
OcitoBhi JiHHeflHofl aJirefipbi, F0CTexH3AaT» M., 1956.

BEK TO P-<t>yH  KU.HH c x a jia p H o ro  apryM eiiT a —  CKaji«p apryM eH THim r B E K T O P - 
• ty H K U H J IC H  —  9PKCH3 r  y3rapyBwHCH BeKTop^an HfiopaT 6 ^ jih 6 , t apryM eBTH ^ a -  
i^Hi^Hfi (6 a t3 aH  KOMnjieitc) coH jiap co ^acH ^ a rH  ^HflM aTjiapmi i^aCyji HHJ>aflHraH <})yHx- 
u.H5i: r  =  /  ( /) .  B . <})./ ( /)  HHHr ^epH^HiiiH r = x i  -j- y j +  z k  BSKTopH»Hr KOopflHHaTajia- 
pHiui H$oAa 3Taflnran y q ra  x  =  / , ( / ) ,  y  =  / 2( /) , z  =  / 3(/1 ifyHKUHtiHHHr 6epHjiHuiHra 
Teiir K yqjiii ( i ,  j ,  k  jiap  K oop^H H aTajiap CHCTeMacHHHHr opTjiapH ). A r a p  r  p a a n y c -  
BeKTop 65’Jica, B . <{). r  H w ir y q n  MH3raH a rp n  qH3HiyiH TacBnp s r a a u .  B . <}>. hh  flH<j>- 
(JiepeHUHajijiam (H H T erpa .u iau f jjaM) ojjaTflarH  Aii4)<))epeHU.HajiJiaiiira KejiTnpHjiaAH: 
dr
d i  — f ’\ (0  *+/'2  (0  ) + ^ 3  (0  k- f>Hp Heqa j3rapyBqiiHHnr B. <}). ^aM uiy uatfH Tai-
pn'})Jiaiia;ln. n'. Bei<TopHoe n o jie . .

M hco ji. r  =  a  t o s  /  i +  u  s in  /  j  +  bt k  B. <J). b h h t  m h3hfhhh  M(J)oA;uiaHA« 
(k . BmiTOBaH JlHllHa).

B E P H b E P  —  B E P H b E P  —  TyFpn qH3Hi<,jiH ei<H AOHpaBiifl m ica jiacn  f y j i r a n  moc- 
jiaMa; KecMajiapHWir y3yHJiHrn eKii oypqaKjiapHHHr KarrajiiirHHH TeriimjiH liiKajiajiap 
epflaMH 6iijian y jiq au ira  MyjiwaJUiaHrari. B. miaHHMeTp, acTpojisrtSHH Ba 6ouii^a 
yjiMOB ac6o6j ia p n ia  nyjuiaHH.naflH.

KecMajiap y3yiiJiiirHHH y jiq am aa  HiujiaTn.na;inraH B . KOHiiyc (i^.) fle6 aTajia/in.
B E P O g T H O E  O T K JIO H E H H E  — 3 \T H M 0 J 1 J I H  H E T JIA H H U J — TacoflH^ufl mhk;- 

flopjiapiiiiHr («,. CnyqaiiHbie BejiHMHHbi) T a p ^o v w rH  Jvm obh. A rap  A —  tscojihcJihh g 
M H ^opiiiiHr MaTeMaTHK KyTHJiHuiH 6y.nca, y  ^oji/ja 3 .  q. uiyn.5afi coh 6yjia/lHKn
5 h h h t A aaH qeTjiaHHiiiHHHHr aScojnoT i^iiHMaTH E^ Jim KaTTa OyjiHuiH s.\thm o.ih  
6y qeTJiaHHiLiiHiir a6cojiioT KHfiMafH (k . ACcojuniaji BejiHUHHa) E^ A&n kh ’ihk 6y- 
JiiiuiH s^THMOJiiira Tenr. A r tp  x y cycH fi ^o ji^a  |  HopMaji Ta^cHMOTra s r a  6yjica, Cy 
350J1 /ia =  0 ,6 7 4 5 6 a , 6y i w a a — |  la^ciiMOTnBHHr /wcnepcnHCH.

B E P O JJT H O C T b —  3X ,T H M 0JIJ1H K  —  qeKCH3 Kyn MapTa TaKpopjiaHHuiH MyMKHii 
C yjiran Boi^eajiap MaxwyHJia 6Hpop TafinHjiH Boi^ea 103 6epnum  HMKOHHSTHHHiir coh- 
jih  xapaKTepncTiiKacn.’ B a w n  ^ojuiapfla 3 .  hhht coh khAmbth TafiHH 6np Bo^eara 
^yjiafijinK C epajinran MywKHH 6y .iran  ^aMMa ^o ju isp  c o h h fh h t yMyMaH 6apqa TeHr hm- 
KOHHflTjiH ^o jijiap  co iin ra  HHc6aTHra Tenr Oyjia/in. 3 .  6n.ian TafiHH 6np BOKea 103 
CepHiuHHHiir iiHc<>Hfi cohhiih (MacTOTacHHH) apajiauiTHpnC 1060pnui Typpn 9\iac, 6 y 

hhc6h3  coh OAaTfla 6y  Bo^eaHmir W3 6epHiu 3 . flan 4>ai\aT » y n a  03 4>ap^ ^H Jiaw
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9 . nnMr TatpHiJwHn 3 0 - fiHAJiapfla A. H. KojiM oropos 6epran s a  ym i yjtqon- 
flap na3apnncH ra SoFJiaran.

Aab6>: H . A. K o ji m o r o  p o s , Ocnoaiiije iiohhthh TeopHH BepOBTHocreS, OHTH, M , 1936.

BEPTHKAJlb —  BEPTHKAJlb —  TyFQn q,i3Hi^HHHr HKKHTa y3npo nepnen^nK y- 
jw p  TeitHCJiHKflarH (npoeicuHiwap TeKHCJinrHAarH). npoeKUHsuiapnHH TeKuiHpraHfla npo- 
eKuHHjiapiiKHr BepTintaji TeKHCJinrHra napajuie/i 6y.w 6, jieKHH npoeKUHhjiapn hn r 
ropH30HTaji TeKHCJinrnra nepneHAHKyjiap 6fjiM araH TyFpH qn3Hi^. B. TepMHHH mh3 m3 
reOMeTpHHfla HuijiaTHjiraii GyjinS, ^03np 3ckhph6  ^onraH . X,03Hp B. ypHnra (JipoHTaJ 
(K.) TepMHHH HUIJiaTHJiaAH.

BEPTHKAJIbHblE y r j lb l  — BEPTHKAJI ByPHAKJlAP — ^npaMa-^apuiH Cyp-
MaKJiapHHHr xyAfln y3H (^ . npoTHBooojiowHbie yrjibi).

BEPXHHH nPEAEJI nOCJIEflOBATEJ1 bHOCTH MHceji a y, a.,.............an , . . .  —
—  a , ,  a 2.............an , . . .  coHjiap KeTMa-KeTjinrHHHHr IOKOPHPH JIHMHTH— '<eTMa-
iceTjwK K3K,opnAaH qerapaJiaHran OyjiraHAa 6y iieTMa-KeTjiHKiinHr jih.mht uy^rajiapB
opacHAarn sn r  y n r  TOMOH/iarHCH/tnp («,. npeAeJibHaa TOMKa). K). ji. lim  an

n-*<&
chmboji 6njiaii 6ejirHJiaHaAH. Arap KeTMa-KeTjiHK ro^opn/iaH >ierapajianMaraH 'oyjica, 
Ijin an =  +  oo fle6 (j)apa3 ^hjihhb/ih; Keraa-KeTjiHK roi^opn/uiH >ierapajianraH OyjiwS,
/I->oo
jihm ht H yK jajrapra s r a  6yjiMaca (6y ^oji <{>a âT lim  an =  —  oo 6yjirau,narHHa wyMKiiH

_____  n —eo
6yjiaflH), y ^OJifla lim  an =  —  oo Ae6 <{)apa3 K,HjiHHaA«. KeTMa-KeTjiHi'.HHHr w k jih

n-*- oo
eicH >ieKCH3 jihm hth  MaswyA 6yjiraH  j^oji/ia K). ji. m y jihm ht Cnjian 6hp xhji 6yjia- 
/W. A rap  K). ji. i e o n  6^jica, yHH ^yflHAarrma Taipnijuiaiii mymkhh: a ra p  l  h h h t 
HCTajiraH aTpo^HAa KeTiwa-KeTjiHKHHHr qeK cio Kyn ^a/y iapn  TjnjiaMH TonHjiaAnraii 
6yjiH6, e >  0 jjap  ^aHflafl CyjiraHAa KeTMa-KeTjiHKHHHr l +  e  ^aH K arra (SyjiraH* ^aA- 
jiapn 4>ai;aT neKjiH coHflarwHa oyjica, y  ^o ji^a  l cohh KeTMa-KeTjiHKHHHr 10. ji. oyjiaAH.

Mncojuiap: 1) 1, — , 2, — , 3, — , 4............ n, — - ... KeTMa-KeTjinK yqyH
___  r / , 2 3 4  n + 1
lim  an =  +  oo;

2) 2, — 1, A ,  — 2, — , . . . , 2 - i J ,  — n, . . .  y>iyii I i m a n =  1;
n*-*- oo

n +  1
BEPXHHf) nPE flEJl <J>yHKlIHH y = f ( x) b TiKe a —  y  = / ( x) (jtyHKUHSHMHr a  

Hyi^TaflarH lOKOPHrH JIHMHTH — 4>yHKHHHliHHr a HyKTa/?arH xycycnft JiHMHTjiapH-
HHHr 3Hr uairacH  (‘jeKJiH ei;n qeiccH3) 6yjin6 , lim f  (x) chmboji 6njiaH 6ejirnjiaHaflH.

x-i-a
a iiyi^Ta +  oo, — oo cHM Bojuiap Shjioh H<J>o,aajiaHraH jqojuiapAa ^aM , x  apryM eiiT  a 
nyi^Tara jH r^aH  §kh Han/iaH HHTHJiranna ^aM ((fiyHKUHHHHHr 6np TOMOHjiaMa KD. ji.J  
6y Tatp hc{> y3 KyqiiHH caiyiafl/jH.

Mncojijiap: 1) l i m 2 s i n i -  =  2; 2) lim — -— L _  =  — oo; 3) lim x c o s x  =
x-*0 x  - ( x —  l ) 2 x-+ a>

=  +  o o ; ' 4) lim  —  =  +  oo, jieKHH lim  —  =  —  o o . . 
x->0+0 X  A —0—0  X

BEPXHflfl TPAHb MHO)KECTBA E  AeficTBHTejibHbix wHceJi — w h h h 3  coHjiap 
E T y n JIA M H H H H r lO K O PH rH  H E rA PA C H  —  6y TyiuiaMHH (oi^opnflaH Merapi- 
jiobhh coHjiapHHHr 3Hr KH'iHrH, HtHH ^yflHflarH mapT.iapHH i^aHoaTJiaHTHpyBiH M  
co^h: 1) E  TynjiawHHiir ^ a p  nariflaft x  cohh x  <  M  TeHrcH3JWKHH i^aKoaTjiaHTHpa/iH;
2) ^ap  KaHAaft e >  0 y iyH  E  TyruiaM/ia uiyHflafl x' 3JieMeuT .MaBxyaKH, x' >  M  —e  
Cyjia^H. T. io. i .  sup E =  M  chmbo.i 6m?aH 6ejirHJiaHaflH. K)K;opHAaH qerapajiaHraH 
xap i^an/iaft T^iyj^M/ia T.ra.>i. MaBjKy/j. Arap T.k>.m. Tyn/iaMHHHr y 3 » ra  TernuuiH 
OyjiMaca, y  6y T^njiaMHHHr jihmht Hyi^racH (^. npe/jejibHan tomic.%' 6yjiHU{H mapT.
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Mn c o j u i a p :  1) E  I I ,  — — ,
_1_
2 ’ 3 '

2 ) E  (a ,  b)  —  'ievijin iiHTepBa.i, 
E  T ynjiav  —  a n =  s in  n

s u p £  - 1;

sup E  =  b\
3) E  Tyn.n;iy —  «n =  s i n  n  KeTMa-KeTjiHK, sup E  =  1.
BEPXH5W  TPAHb <I>yHKUHH y  =  f ( x ) [ u j i n  U  =  f  (xx, x.,, . . , xn )\ Ha 

flaiiHOM MHojKecTBe E  —  y  =  f  (x) [Skh U  =  f ( x x, x t , . .  . ' xn)\ < t>yH K U H flH H H f
6epH.nran E  TymiaMaarn FOKOPHrH HErAPACH— x  apryMeHT [ei ii ( x t , x 2............x„)
apryM eH Tjiap] E  TynjiaM aarH  KHHMaT.napH.n i^a6yji K H Jiraiw a tjjyHXuHHHHHr o jira ii  
KHfiMaTjiapn TynjiaMHHnHr roKopiirH  werapacn (i^. BepxHsia rpaiib MHOwecTsa). <I).io . m. 
s u p  f  (x) [§ kh su p  U  ( x t , x 2, . . . ,  *„)] chmdoji 6HJian O ejirn jianaA H . A ra p  x  n m r  

x ( E  x £ E
E  ;rarH l)Hpop K,nihiaTHA;i f  (x) =  sup f  (x)  6yj>ca, 6y  x o ju a  E  n a $ . io .q .  d>yHKu,HH-

x £ E
miHr E  TynjiaM/iarH sn r  KaTTa ^Hi’ MaTH .C y j ia / in  (.(JiyiiKuiiH y3HHitnr ro^opHrn qera - 
p a c n ra  spnu ia jH  /ie6 aiiTinua,in).

M iic o ju ia p :  1) s u p  (1 — x2) =  1— ^vHKuiiHHHHr ?Hr KaTTa ^HfiMaTii; 6y  K,HHMaT-
--00<*<00

ra (JjyiiKUHH x =  0 6yjiran;(a spHiuafln; 2) sup (1 —  x 2) =  1, jieiCHH <})yHK-
0< JT <  1

Uhh (0, n  opajniiyia snr K a ra  mifMaTra ara 3Mac; 3) sup 2X — Maawy/t snac eKH
0 < a : < co

mapTjiH khjihO afiTrauaa +  oo ra  Tenr, qyHKH (jiyHKmiH 6y Tyn-taM^a lOKopHflaH 
qerapa.naHMaran.

BETBJIEHHJI TOHKA — TAPMOKJIAHHUI HyK,TACH. K yn KiifiMaTjiH aHajm- 
thk  (J)\ HKuiiHHiiHr TapMOiyiaHnui HyKracH — K ow njieiic TeKHCJiHKnaru myiwift Hyi\- 
Tann, 6 y  nyKjTaHH MapKa3ii m y  n y i^ ra /ia  6 y j i r a n  Ba p a ^ H y c jiap n  x.ap K anqa khmhk 
6y .nraii afu iaH aJiap  fiyfinMa (6yH.ua Ma3Kyp (^ynKunti KHHMRTjiapn y3jiyKCH3 y3rapn6 
oopa^H ) afi.nan:i6 y r r a n / ia  A aciJ ia6  T am ia6  ojiHHraH (jiyHKUHH KiifiMaTn/iaH 6ouiK,a 
HHHMaTjiap ^ ochji 6y jia /iH . ctynK u;iH H W ir ^ a p  o n p  iiy iv ra/tarH  T yp ju i ^HftM aTjiapn

cohh 'ickjih PyjiHiun >;aM (MacaiiaH, 0 aTpo<{)iwa i z  h h h t KHftMaTjiapii), >ieKCH3 
6yjmmH ^aM MyMKHH (MacaJiaH, L n  z  =  L n  p e ‘ ? =  l n  p  +  / <p 
HHiir 0 aTpoijH w arH  B a o o ^ a rn  Typjin KHfiMaTjiapH oo; 
arctg z  hiikh sca ±  i  aTpoijm/ia). iv AiiajiHTi^iecKne 
(j)yHKU,HH.

BETPJlHAfl MEJIbHHU,A — UIAMOJI TErHPMO-
HH — T y ry n jia p  (i^. y 3 j iu )  /;e0 aTa.iyBMii 6upop srpn 
iH3Hi^Jiap HjiaciiHHHr srpii mi3HiyiapH,aaH CmpH CyjiraH 
TeKHC 3rpn MH3HK. TyrynjiapHHHr KyTo TPHrjiaMacii p  =  
=  a c tg  k  (p KypiiHHUiJia 6yjia/\n. k  =  2 6yjiraH/ta TyryH  
(oHjia srpn  mi3HKJiapiMaH 6npn) 111. t .  #e6 aTajia^H. 
III. t .  h h h t  uiaKjiii maMo.T TerHpMomiHHHr napparnra 6hp 
03 yxm a6 xeTa/iH (27-pacM). III. t .  i ih h t  acHMnTOTajiapn 
6yjiH6, yjiapHHiir Tenr.i;iMacn: x  =  +  a, y = ± b .

BEIUECTBEHHblE MHCJIA — ^AKHKHH COH- 
JIAP— K- /XeftcTBHTejibHbie micjia.

B3AHMH00EPATHME MHCJIA — ?3APO  TECKAPH COHJIAP — HKKHTa a +  0
1Ba —  
a

JiapiIII 0F3aKlI

coh. y.T .c.HHHr KynawTMacH 1 r a  TeHr. y .T .c . TymyH 'iacn 6a-b3an

eMHiUAa HmjiaTiiJia^H; MacajiaH, x  +  J _  =  2 , 5  
x

1

TeHrjiaMa- 
1TeHrJiaMaHH x  +  — =  
x

M yM KHH , 6yH ^aH  y H iin r H jifln3jiapii x r =  2  Ba x , =  ~

6yjiHmiiHH K ypnm  o co h . y .T .c . oj].w h  KacpjiapHH 6 y ju m i/ia  Ba coiuiapiiH  MaH^Hft 
KjpcaTKiiMjiH A apaw ara K yT apnm /ia  nmjiaTHj^aa h . S . t . c .  HHHr xoccaciiH H  h;afi/i i^h-

: 2  +  —  K y p H H H m / ia  e 3 H iu
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B3AHMH0 0AH A3HA HH0E COOTBETCTBHE — y 3 A P 0  BHP ^HfiiMATJl H 
MOCJIHK — HKKii TyriJiaM sjieMeKTjiapn opacwAarn jiyHAaii mocjihkkh, SyHfla ohphh- 
mh TynjiaMimHr ^ap 6np sjieweHTHra hkkhiwh TyiuiaMHHHr (})aKaT GwTTa SJi^ueHTH 
moc KejiaflH Ea, aKCHima, hkkhhhh TynjiaMHHHr ^ap Onp sjieMenTnra SnpniiMH Tyn- 
jiaMHHHr tj)a^aT CnTTa ajieMeHTH moc Kejia^H. y.6.i^.M. (JiyHKiiHnHHHr eKH aijCJiaHHui- 
HHHr (^. OTo6pa>KeHiie) xycycnfi KypnHnuiHjtHp.

M hcoji: (0 ,1 )  uecMa HyK,Tajiapn 6ii,iaH  (0 ,2 ) KecMa Hy^TaJiapH o p a c n n a  y .6 .^ .M .  
ypHaTHm MyMKHii; G y n n n r y iy n  (0 ,1 )  KecMaHiiHr X  coHHra (0 , 2) KecMaiiHHr 2 k  co - 
HHHK MOC ^VHHUJ eTapJIHflHp.

B3AHMHO nPOCTblE MHOrOHJIEHbl -  y3APO TyB K?riX,A/UIAP. Arap
/ „  h ............ fk  (k >  2) ic^n^aflJiapHimr snr KaTTa yMyMHii 6yjiyBqiiCH (k . HaH6ojib-
uiHii o6ihhh aejiiiTejib) hojihh>ui aapa>KajiH Kyn^aA 6yjica, 6y Kyn^aAJiap $ . t . k .  
jieSnjiaAn. y .T .K . HHHr mv>;hm xoccaJiapn/iaH 6hph: a ra p  g  n y n ^ a^  f x, / 2, . . . , jk 
Kyn^aAJiapHHHr ^ap 6npii 6iu ian  y3apo Ty6 oyjica, y ^ o jif la g  Kyn^aA / ,  • / 2 ■. • . • 
KynafiTMa finjian >;a\i y3apo Ty6 GyjiaAH.

B3AHMHO nPOCTblE HHCJIA — y3APO TyB COHJIAP — 1 Ba — 1 AaH 6oui- 
i^a yMyMHf' tyjiyB w nra ara  6yjiwaraH at , a», . . . . , a t(k  >  2) 6yTyn coHJiap. M aca- 
jiaH, 18, 35 Ba 121 coHJiapn (6y epaa  k  =  3) y .T .c . flHp, jieKHH 14, 35 Ba 49 Jiap 

-9ca y .T .c . 9Mac, iynKH 6yjiap 1 Ba — 1 6 hji3h 6hp i^aTopAa 7 Ba — 7 AaH HfiopaT
yMyMHH 6yjiyBqHJiapra ara. y.T.c.HHHr acocnii xoccajiapn: 1) arap a1( a2...................
coHJiapHHHr ^ap 6 hph b 6njian y .T .c . 6yjica, y j^ojiAa at -a.,- . . • a* KynaftTMd

k
b CnjiaH y3apo Ty6 6yjiaAH; 2) a rap  a l t  a 2, . . . ,  a *  y .T .c . o y j i c a , ^  a jX ,—  1 T ew -

i =  l
jihkhh i^aHoaTjiaHTHpa/uiraH x u  x 2.............. x„ CyTya coHjiap MaBacyMnp; 3) S '.t .c .
HHHr 9Hr khmhk yMyMnii 6yjiHHyB'iHCH (i^. HanMeiibuiee icpaTHoe) yjiapHHHr KynafiT- 
wacH 6Hjian 6np xhji. & .t .c . TymyHiaciiHH >KV(j)T-)Ky(j)TH 6MJian y3apo Tyb coHjiap 
Tymyim acH ra apajiauiTiipH6 woopHui apaMaiifln (^ . flonapH o npocTbie 'incjia).

B3BEll'EHHOE CTEnEHHOE CPE/(HEE n  nojio>KHTejibHbix quceji alt a2............
an— n  Ta wyc6aT cu, a2, . . . ,  an  coHjiapHHHr T O PT H JirA H  /(APA>KAJ1H VPTA 
KHOMATH— ^apa>KaJiH ypTa ^HHMaTiiHiir yMyMJiauiTHpHJiraHH (k,. CTenemioe cpe«-
nee). T.4.y-K-

j_

s  _  / f t f lT + ftf l  2° +  • • •  +  Pn«l \  "

* \  P i+  A>+ • • • +  Pn )

(JiopMyjia 6iuiaH wjioflajiaHaAH. T .A .y .i^. MHi<,flop- 
jiapHHHr ypTa (i^. C pe^nee 'inceji) ^nfiMaTii 6vjih6, 
p , =  p 2=  . . .  =  pn 6yjiraH /ta ^ap aw ajin  ypTa 
^HfiMaTra (i^. CTeneHiioe cpew iee) afi-iana^n. a  HHHr 
6ai.3H 6hd TaftHHjiH KiifiMaTjiapHfla ^apawaJiH  ypTa 
^HHMaTflaii ypTa ^HftMaTjiapHHiir Mnxcyc Typjiapn 
^ociiji ^ijiHHraHH Ka6n T .a . J .h .  ^ a u  TopTHJiraii 
apn(j)MeTHK ypTa KHfiMaT, ToprajiraH  rapMOHHK yp- 
Ta i^nf'MaT Ba 6ouiKajiap ^ochji Gyjiajw. T .ji .y .^ .
MaTeMaTHKa Ba MaTeMaTHK CTaTHCTHKaHHiir TypjiH 
Macajiajiapsina, wyMjiaAaH, yjmana/i,Hraii av  a2,
. . . , an MHI^flopjiap TypjIH aHHKJIHK 6HJiaH TO- 
nnjiraHfla Ky3aTHuiJiap naTiuKacHHH MaTeaaTHK >kh- 
j;aT^aH Huuia6 iH ^n m aa  K^JUiaHHJiaflH.

BHBHAHH KPHBA5I — BHBHAHH 3rPH HH3HFH — hcobmhch 0  (R) c(j)epa 
AiapKa3H4aH vTaAHraH, p aanycn  c(j)epaHHHr R  paAHycHfl.au hkkh MapTa khihk  
SyjiraH  AonpaBHft uiijihhaP 6Hjiau ym a ctjiepannHr KecnuiHLiiiiAaH jjochji 6y.TraH wh3hh 
(28- pac.M).
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B.3.4. hhht napaMCTpnK TeHTJBMacH:

x =  R  cosau, y  =  R  cos u si n u, z — R  siri u,

<5ytwa u napaueTp AOM' fiypiaK §kh M  Hyî TaHHHr y3oijjiHrH.
BHETA 4>0PMyJlbl (BbeTa $opv.yjibi) — BHET (BbeT) 4>OPMyjIAJlAPH —  n-

jgapa>KaJiH (6oui ^aflHiiHHr K09$(j)HUHeHTH 6upra TeHr fiyjiraH) *»»-}-alxw_1+  . . .  +  
-+- an Kyn^aji KoafyjMHHeHTJiapH 6njian yHHHr alt a t , , a n HJî H3JiapH opacn- 
^arH MyHOcaPaTjiapHH 6ejirHjioB'iii <j)opMyjiaJiap. B .$ . ^yRaaanwaflHp:

+  «n).
+  Ctn^^On),

0 j =  — (a i +  a i +
« 2 =  +  (a i a 2 +  a Ia 3 +

an=  (—  l ) n a !a 2 . . • a „ .

n =  2 Cyjiran xycycna ^ojina hkkhiw h jiapawaJisi x2+ p x  +  q Kyri^aji yiyH B.<j>. 
hh ^ochji ^HjiaMH3, lyHOHiH: o t+  aa= — p , o, a2=  q. By $opMyjiajiapHH 6hphhmh 
6> jih6 <j>paHuy3 MaTeMaTHrii <J>paHcya BneT (BbeT) TonraH.

BHJIbCOHA KPHTEPHfll (TeopeMa) — BHJlbCOH AJIOMATH (TeopeMacn). Arap 
(m — 1)! +  1 =  0 (mod m) Oyjica, h ih h  (m — 1)! +  1 coh m ra 6yjniHca, 6y ^oji- 
/ a  Ba (jia^aT niy ^ojwrrH iia m  comi Ty6 cohahp.

BHHOrPAflOBA TEOPEMA —  BHHOrPAAOB TEOPEMACH —  acpHMH3HHHr 6h- 
riiMMii apMH^a coHJiap iiaaapnKcn/ia spnm njiraH  s h t  K arra  lOTy^jiap^an 6hph. B .t .  
cTapjiH ia i;aTTa 6yjiraH  ^ap  Kaimafi tok, coh y iT a Ty6 coiiHHHr ftnFmmnciM an h6o- 
paT fle6 TacAHiyia PflH. Bouii^a cy3 6Hjiaii afiTraH^a, luyHflaft c  coh (BHHorpaaoB 
AOhmhSch) MaBwyjKH, C jian KaTTa GyjiraH ^ap  ^ a iu a fi n  tok , coh y iT a  Ty6 coh- 
hhht fiHFHHflHCH 6yjia/iH. 1939 fiHji^a C  cohhhh Bopo3flKHH 6a^ojiaS, 6 v  coiiHHiir

jiaH KaTTa SMacjiwrHHH KypcaTjiH.
41 96e • —  -------  ----------- -------- B.T. rojibfl6ax — 3fijiep fi^.) vacajiacH-

h h h t t o h  coHra 0114 eiHMH 6yjiaH. B . t  
hh 1937 flHjiAa aua/i, 11.' M . BiiHorpa- 
jhob h c6 o t ^HjiraH.

BHHTOBAH J1HHH5I — BHHT MH- 
3HFH —  flonpaBHfi u h jih h jip h h h t sicob- 
MHC!1 - yHHHT y^i) aTpo<j)H/ra 6Hp TeKHC 
af.jiaHaeTraiwa hcobmhch 6yfuia6 Teunc 
XapaKaT ^HJiaeTran M  HyHTa MH3raH mh- 
3Hi^. AM B  s rp n  mhshi  ̂ (29- a pacM) B,m. 
JiHp, LJ,H.iHiupn:inr z y^H MycfiaT fiyHa- 
JiHuiHflau K apajiranfla HCOBMWnmr coaT 
cTpejiKacH 6ywHMa eKH coaT crpejiKacHra 
TecKspn ^apaKaTjiaiiHuiHra l^apaS yHr
B.m. (29- 6 pac.\i) Ba Ma nB. M. (29 - s  pacM) 

/ie6 B.m. jiap 6Hp-6HpHflaH 4>apn i^hjih- 
Ha/w. U hjihh jip  hcobmhch y ^  aT po^iw a 
6Hp MapTa Tyjia afijiaHH6 MHKHuin^a M  

Hy^Ta 6och6 yTraH MB  =  h Macotjia B.m. h h h t ^a^aMH Jie.6 aTajiaAHr
B.m. HHHr napaMeTpHK TeHrjiaMacH 6yH/iail KypHiiHiii,'ia 6yjiaflH:

x  =  r  cos t , y  =  r  sin  t, z —  —  t,
2n

6ynAa r — unjiHiwp paflnycH, h — B.m. i\ap.mn, t  — OM' paflnycHHHHr afijiaHHui 
6 y p ia rH  (M ' iiyt^Ta M  Hyi^TaHHHr uhjihhjip aco cn  TeKHcJinriiflarH npoeKiwHCH, s ih h
l — OAM ', 6 yn /ia  A Hy^Ta M  Hyi^raHHHr 6ouiJiaHFH'i >;ojiaTH).

- A ra p  u h jih h ap h k  CHpT TeKHCjiHKKa efipjica, y  B.m. TyFpH MH3H^a afijia-
K1411. B.m. h h h t u h jih h jp  yi^H o p ^ a jw  §kh yHra napajijieji yTyBMH jjap  naH ^af re -  
KticjiiiKflarn npoeKu,HHCH ciiHycoH^aflnp.
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BHHTOBAfl llOBEPXHOCTb — BHHT CHPTH —  jiccm s r p n  k,^3f.u -
Mac y n  aTpo<{)iiAarH bhhtcmmoh ^apaKaTH HaTHxcacH/ia, h i.hh  yi^ aTpo(J)nAa y3rapMac

6) 6ypqa«  TcwwrH 6n/ian  aftjiaHHUiH Ba aAJiaHHiu yi^H fiynajinm w ia y3rapMac mh3hi^- 
jih v  Te3^H!C Cunan  njirapn-ianM a ^apaKaT ^h jihS  KyiHuiH HaTHH<acH/ia 'iH3HjiraH 
CHpT.

A rap  r jp p n  q«3HK; bhhtchmoh ^apaKaT i^Hjrca, B .c . rejiHKOH/i (i^.) fleffn.«afln. 
A ra p  Typpa i h 3hk afijiaHHui y^HHH TyppH 6ypqaK 6ujiaH Kecn6 yTca, re.iHKOHA Typ- 
pn rejiHKOiut eKH oaahA B.c. AefiHjiaAH.

BHXPb BEKTOPHoro noJIfl (h jiii, Kopone, Btixpb BeKTopa) —  BEKTOPJIAP 
MAflflOHH yfOPMACH (Skh, nHC^aua, BeKTop yropMacn) —  CepHJiran

F =  P (x, y, z) i +  Q (x , y, z) j +  R  (x, y, z) k 

bcktop MafliioH 6n/iaH aHHK,jiaHaflHraH 
(dR  _  dQ\

BeKTopjiap MaftflOHH. B.M.y. ro t F chmboji 6HJiaH fiejirnjiana^H  (F Hi;nr yiopMacu w n  
P HKHr poropH Ae6 y^njiaA n) Ba Chmbojihk fleTepMHHaiiT uiaKjiHca e3HjinuiH MyMKHH:

i j  k
±  d_ d_ 
dx  dy dz 
P  Q R

ro t  F =

6y ^eTepMHHaHTHH eflraHAa —  oneparop 6HjiaH Q ^ynKUHflHnnr «KynafiTMacH» 4 ^  
dx

xycycHH jqocHjiaHii 6uj\jinpaw Ba k. ro t ckmbojih jiaTHH'ia ro ta tio  —  aSjiaHiiui 
cy3HAaH ojiHHraH.

BHEBnHCAHHAfl OKPY)KHOCTb Tpeyrojib- 
HHKa —  yM6yp<ia;(Ka EHflOUl HH3HJ1TAH AflJlAHA—
yq6ypqaKflaH Taiu^apH ra wofijiauiraH Ba yHHHr tom oh- 
jiapHAaH 6npH ra jqaM^a ^ojiran  HKKHTa tom ohhhhht 
^aBOMHra ypHHyBHH aftJiaHa. X,ap f n p  ABC  yq6ypHaK 
yqyH yqTa E.M .a. acaui mymkhh (30- pacM). B y afijia- 
HajiapHHHr 0 lt Oa, Os MapKa3jiapn y>i6ypqai: Tauu^n 
6ypqaKJiapH 6HCCeKTpiicajiapHHHHr KecHuiHiu nyi^Ta- 
jiapHwp.

E .q .a . TyuiyHqacH ncauira flonp MacajiajiapHH 
e>iHuifla HuuiaTHJia^H.

BHEUIHEE nPOH3BEflEHHE MHOwecTBa A  h 
B  —  A  Fia B  TynjiaM:iapHHHr TAUIKH KtfnAflTMA 
CH —  (a , b) KypHHHLiiAarti 6apqa MyMKHH 6 y jiran  
TapTH6jiH wy(J>TjiapHHHr A  x  B  TyiuiaMH, 6ynz(a a £ A  
Ba b £  B .  yqT a , T y p rra  Ba yMyMaH TynjiaMJiapHHiir hx- 
raepHfi TynjiaMHHimr T .k . uiyHra jx u ia u i TatpHfJuia- 
HaflH.

T . t .k .  !iHa TVFpn KynaftTMa, JJeKapT KynafinnacH (P. /leK apT homh CHjian) §kii 
KapTe3HaH KynafiTMa («KapTe3Hyc» cy3H«aH oJiHHran; JiaTHHqaAa XteuapT K apTesnyc 
fle6 lopnTHjia^H) n e6  ^aw aTajia^H.

M hcoji. A — 6yTyH coHjiap TyiuiaMH 6yjicHH. By ^ojifla A  X A  T . t .k .  6apqa 
hkkh yjiioBjiH- 6yryH  coh KHfiMaTjm BeKTopjiap TynjiaMH^aH H6opaT 6yjiaflH.

BHEIUHHft y r o J I  TpeyrojibHHKa — yq6ypqaKHHHr TAUIKH B yPH A rH  — y°.6yp- 
qaK HqKH 6ypqaxjiapHHHHr 6HpH 6njiaH i^yuiHH ( k,. CMewHufi yroji) 6yjiraH 6ypqaK. 
yq6ypqaKHHHr T .6 . y3nra-+;yuiHH 6yjiMaran tiqKH 6ypqai;jiapHHHr j^ap 6npHAaH naT- 
Ta (6y TeopeMa napajuiejijiHK aiXHOMacnra acocjiaHMaraH ^oji^a hc6ot 3THJiaAH, aM H  
y a6cojuoT reoMeTpHfiHHiir TeopeMacpflnp).
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BHEUIHJW TOHKA — TAUJKH HYKTA: 1°. \a^w^HH cotuiap TjfiwiaMHHHHr 
T.h.ch — mynflaH Hy^TauH, 6y ny^Ta yiyH yHH y3 HMHra ojiran othi  ̂ opajinK (^. 
FlpoMOKyTOK) MaBjKVfl 6 vjih6, 6y opajiHK 6yTyH.iaH M33iiyp TynjiaMra TerHuuiii oyjiMa- 
raH HyKTaJiapflaH nOopaT. Bom^aia ^,um6 aHTraHfla, T h.—  rny nyi^TanH y3 HMHra 
OJiraH twpop HHTepBaji 6HjiaH 6nprajiHK4a TynjiaMra TeniuuiH 6yjiMaraH Hyî Ta.

2°. n  yjiHOBJiH Ebkjiha (J)a30CHHarH, hi>hh MeTpHK <Jia30AarH TynjiaMHHHr T .h . 
ch iuyHflafi Hyi^TaKH, 6y  nyi^Ta ynyH moc 4>a304a 6 y  iiy^TaHU y3 h ih im  ojiraH  o*i»n 
uiap (k .)  MaB>KyA 6yjiHO, y  uiap fiyTyiuiaH Ma3Kyp TynjiaMra TernuuiH 6yjiMaraH HyKra- 
;iap/iaH n6opaT. B o iu i^ m  i^hjhi6 afiTraazia, T .h .—  m y nyi^TaHH y3 Hmira ojiraH 6h- 
pop omhi^ u iap  OHjiaH 6HprajiH:<aa TynjiaMra TernuiJiH CyjiMaran nyi^Ta.

BHyTPEHHHJI TEOMETPHH —  HHKH TEOMETPHH —  reoMeTpHHHHtir 6 n p  6y- 
jiiimh CyjiH6, yn;ia cnpT s n i j i r a ia a  HiiRapiiaiiT 6yjin6  ^ o jia /u iran  xoccajiapn (cHpT- 
ininr hmkh xoccajiapH) ypramijia/iH. }KyMJia/;aH, cnpT^arn srpn mii3hk eftHHHHr 

\ ’3yHjinrn 6y cnpT 3rnjiraH/;a ysrapMaft/iH, jieKHH s rp n  yH3nf;HHnr srpnjiHrn sca 
ciipTHHHr ym a sniJiHiiiHAa y3rapaflH.

3 rp n  mi3i;i^ efiHHHHr y3yHJinrH, s rp n  MH3HiyiapHHHr KecHuiHui nyKTacH/ta yjiap  
opaciiAarn 6yp'iaK, uiaKJiJiapHHHr 1 0 3 H TyuiyH'iajiapH H.r.HHHr acocHH TyuiyH iajiapH - 
/uip. CnpT/tarn Typpn MH3HiyiapHHHr H.’r .  /ta rn  yxuiaTMacn reo/ie3HK MH3Hiyiap (i^. 
rc!e.3HqccKne jihiihh) 6yjin6 , yjiap TyppH/ian-TyFpH reo/te3HK 'iH3HKJiap /te6 aTajia- 
jw . CnpTjiapiiHHr ii ik h  xoccajiapHHH ypraH iiuira Taycc TOMOiiH/iaH KHpHTHJiraH 6h- 
piiHMii KBa/tpaTHK (fiopMa (k .)  acoc ^iuihG oJiHHraH. ! ! .r .  cnpTJtap na3apHHCHHHHr 
Maxcyc OyjiHMHHH TauiKiui ^HJia/iH. H .r .  n,nc^aqa cnpT/zarn reoMCTpiiH j\e6 TaT>pH$- 
Jiaiia/iH; wyMjia/iaH, Tei<HCJiHK/tarH H .r .  njiaHiiMeTpnn/inp. C(t)epa/iarH, JIo6aiieBCKHfl 
TCKHCjiiirH/(arH H .r .  hh j^aM ypraHiiui MyMKHH.

A « a 6 .:  n .  K . P a u i C B C K H l ,  K y p c  reoMeTpHH, Io c re x H 3;;aT, M .,
1950; A. / I . A j i e K C a H A p o B .  BHyTpeHHfln reoiweTpHH BbinyKJibix noBepxHocTefl, I 'oC Texn3^ar, 
M . 1948.

BHyTREHHflJI TOHKA — HHKH Hyi^TA: 1°. X,aK,H^Hii coHjiap TynjiaMHHHHr 
H .h. c h — 6epnjiraH  TyiuiaMHHHr coh yi^iflarH  niyn/iaP iiy^T?iCH/(np;<H, 6y nyi^Ta yqyn  
uiy nyi^TaHH y3 HMHra ojiraH omhi  ̂ opajiHK (i^. ripoMewyTOK) Map>Ky/! 6 vjih6, y  opa- 
■thk 6yTyHjiaft 6y TynjiaM iiyi^TajiapH/(aH H6opaT. BouiKaMa ^ hjih6 afiTraHfla, H .h .—  
uiy Hyi^Taiin v3 n q n ra  ojiraH 6Hpop opajiHi^ GHJian 6Hpra TyruiaMra TernuuiH 6y jira ti 
nyn,Ta.

2°. n yjiHosjiH E bkjiha (J>a30CH«arH, sit>hh MeTpHK (J)a30flarH TynjiaMHHHr H .h.
ch— C epnjiraH  T ynjiaM /iarn  uiyH/iaH HyKTaKn, 6 y  Hyiaa y 'iyH  moc d)a30/ia 6 y  ny^Tami 
y3 H>mra ojiraH ihk iuap (i^.) MaB*yji 6yjiH6, y uiap 6yTyHJiafi uiy TynjiaM Hy^- 
TajiapnA an nCopaT. Bouii^aua khjih6 a fiT raH /ia ,'H .h .—  rny Hyt\TaiiH y3 HMnra OJiraH 
6 n p o p  iHi^ uiap 6iutaH  6 n p ra  TynjtaMra T en iin jiH  o y jiraH  HyKTa.

B O PH yTO C Tb —  BOTHKJIHK —: y  =  f  (x) ( s rp n  'ih 3 h k h h h t)  rpa(j)HKHHHr xoc- 
cacH. A rap  x 0 HyKTaHHtir myH/iaft aTpo(j)H MaBwy/i 6yjicaKH, 6y  aTpcxjiAa f  (x) s rp n  
iH3nnHHHr ^ a p  6np  §hh y3HHHHr BaTapH ocTH,na eTca, yH/ia y  =  f  (x) s rp n  MH3HK 
x  =  x0, HyKTa/ia 6 o th ^  /tefiHjia/iH. «B oth^» /ic ran  cy3 vptiH^a s rp n  1H3HK 6 o th k jih -  
th  6HjiaH wi^opHra K^aparaH (eKH ^aBapH^jinrH 6HJiaH nacTra l^aparaH) Jie6 xaM afira -  
JiailH. A ra p  f" (x )  MuBwy/i dyjica, y  ^oji/ta x  =  x 0 HyHjTanarn CoTHiyiHK f  (x0) >  0 
uiapT CujiaH aiiHK.iaHa/iH.

B03BEAEHHE B CTEIIEHb — flAPA)KArA KtfTAPHUI —

a -a -  . . .  -a  =  an
n M apTa

KynnftTMaHH Toimiu/iaH H6opaT 6yjiraH  aMaji. B y ep /ta n  —  /(a p a « a  icypcaTKHMH ^e6  
aTajin/iHran 6yTyH Myc6aT coh, a  —  /^pawaHHHr acocn, an— /(apaw a. A jire6pa Ba 
MaTevaTHK aiiajina/ia /japaw a fyinyH 'iacH  flapam a xypcaTKimn n  nxTnepHii 3pupu(Hfi 
coh Ba HXTHepnfi kompjickc coh 6yjiraH  xo jijiap  yqyH yMVMjiauiTHpHJia/iH (k . floKa- 
3aTe;ibHaii (jiyHKuiifi).
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* C \  l ’ t j
\  m ,  *

k. TepMHHH aGcTparKT anreopana (rpynmjiap, ^aju^ajiap Ha3apHftciwa m|
K..iapiia), yMyMaH HXTiiepi!"i MyjibTnnjinKaTOB onepauH suiap^a >;a.M HujjiaTHJiaW 

(k. MyjibTnnjiHKaTHBiian rp y n n a).
B03BPATA TOHKA —  KAftTHlll HyK,TACH —  3rp n  qH3n^HHnr Maxcyc Hy^ra* 

jiapnflaH (k . Oco6asi TiKa) 6npn 6yJin6, 6y ny^T a^a s rp n  'iMSHKHHHr iiyHajiniBH 
^apaMa ^apuiH cnra ajiMamnfln. 3 rp n  moxjiapH-
h h h t  K-H. a a  a rp n  'iH3H^Ka yTKa3HjiraH ypHHMara 
HHc6aTaH >KOHjiauinmHra i^apah 6 hphh>ih jkhhcjhi K,. h .
( 3 1 -a  pacM) Ba hkkhhhh jkhhcjih ( 3 1 - 6  pacM)
;ie6 yjiap 6np-6npHflaH (fiapi^ KHjiHHa^n: CnpnnHM 
KHHCJIH M , K-H. HHHr OHpOp aTpOcblWa 3rpn 'iKiHK,- 
HHHT IHOXJiapiI ypHHMaHHHT TypjIH TOMOHIlra JKOHJiaiU- 
raH CyjiH6, hkkhhih >khhcjih A ^K -h. HHiir 6npop aTp 3 1 -n acM
<t)Hfla sca a rp n  m hsh^hhht u ioxjiapn t ypniiMa/iaH 6np 
T0M0H/I3 WOHJiamrnHAHp.

K .h . yTKHpjianHiu Hyi^racH fle6 ^aw aTajiaflii.
B03BPATHA5I IIOCJlEflOBATEJlbHOCTb — KAPlTMA KETMA-KETJIHK —

y u i6 y
an+ p-\- CiOn+p—1 +  • • -+Cpart= 0

MyHOca6aTiiH ^anoaTjiaiiTHpyBiH o0, a ,, a.,, . . . , an . . .  com iap  KeTMa-KeTjiHrn, 
6yHfla c,, c2, . . . ,  cp  Ma3Kyp K,.k .k . y iyH  y3rapMac fiy jiran  MHiyiopjiap. By Myno- 
ca6aT K-K.K. Hiiiir flaCTJia6Kii p  ^a^H MaMyM Oyjiran >;o.n;ia yHHHr KeftHHrn ^a/yiapwM  
KeTMa-KeT (peKyppeHT paBHiu/ia) >^Hco6jiamra hmkoh Cepa^H. 4>H6onaiiiH KarapM 
K, k . - k .  ra mhcoji C yjia/w  (i;. On6oHa’MH nocjieAOBaTejibHOCTb), yn/la a0=  a , =  I 
Ba i^ojiraH ^aajiap  y i;yn a„ + s=  an+ L-j-a„ MyHoca6aT ypHHJlii oy jia^n . K, K *K- 
TepMHHHHH K03(f)t|)HU.HeHTjiapH {{.k .- k . TauiKHji K n/ia/uiran ^apaw ajiu  ^aTopjiapHH 
TeKiuHpraH ojihm A. M yapp KHpHTraH (k,. CTeneHHbie paflbi).

* AAa6.: A. H. M a p x y u i e B H q ,  Bo3BpaTHbie nocneAOBaTejibHocTH, rocTexn^AaT, M ., 
1947.

B03BPATH0E yPABHEHHE n-ii creneHii — rc-japarcajw KAfiTMA TEHrJlA.
MA —  K03(j>(J)HUHeHTjiapH a h =  an _ k  (fiyiwa k  =  0, 1, 2 , . . . , n)  tc h t j ih k  6H.iaH 
6opjiaHraH

aoXn~b aiXn~ J+  . . . +  o.n—\X +  an =  0 (*J

KypHHHm^arH ajirertpaHK TeHrjiaM a. Kynmiia K,.t . hii 6omnflan Ba oxnpH^aH T e w  
y3oiviHKAa jKoftjiamraH ^a/uiapHiiHHr ico3(j)<}>HUHeHTjiapH 6np xhji 6yjiraH (*) Kypn- 
iininAarH TeHrjiaMa fle6 TatpHtjuiamaAH. By Tatpiitj) CnpMyinia HOKyjiafi, lyHKH y 
aHTJiamHJiMOBiHJiHKKa ojih6 KejiHmH wyMKHH CMacaJiaH, x 6+  3x3+  3x2+  x  =  0  Tenr- 
jiaMa K -t. 3Mac, myiiKH ynfla o0=  1, a i = 0 ,  a2=  3, a3=  3, a4=  1 Ba a5=  0, ht>hh 
a 2=  a3 6yjica-fla, a0+ ab, aL+ a4).

K-T- TepMHHHHH 1733  flHJIH J l .  S f ljie p  KHpHTraH.
K- T. hhhp  HJiAH3JiapH HOJiAaH ([iapKJin. Arap a  —  K-T-hhht hjiah3h 6^Jica, y  

j^ojiaa —  >;aM yma K  T- HHHr hJ>4H3h 6yjiaflH (tok  Aapa>Kajin K ,.t. hhht  hjia h 3h

J t j =  —  1; v h h h f  n a n  to m o h h h h  x  +  1 6yjiH 6, yHH >Ky(()T aap aw aJiH  K . t .  r a  K eJira- 
piijia;(H).

JKytjiT 2m  /lapawajiH  K ,-t. hh enHm t/ =  x + - L  JpHHra ^yftnm  h ^ jih  Chjuih

m -aapa>K ajiH  C H rra  TeH rjiaMa Ba 2m  Ta K na^paT TeHrjiaMajiapHH c m m r a  K ejiTnpn- 
jia^H . f lo H p a im  6 y jin m  TeHrJiaM acn K, T -ra  KejiTHpHjiaAH. K ,.T .ra  hk;hh Tem-jiaM aJiap 
HHfimwK, KaftTna TewrjiaM a na hkkhhmh w hhc jih  ^afiTMa TeHrjiaM a^Hp.

M hcoji. jc6+  3x*—  6x3— 6*2+ 3*  +  1 =  0 K ,.t. . hh e<m6 uypaftjiHK. xL=  — 1. 
IIIyHHHr y iy n  AacTjiaSnn TeHrjiaMa TvpTHiwn AapawajiH K ,.t. ra  Kejia^n:

x * +  2*®— 8*a +  2x +  1 =  0.
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B y  TeHr.iawanHHr HKKa/ia to m o h h h h  x * (jc =£ 0 )  r a  6 f m 6 ,  y  =  x  +  J L  s a  y* —  2  =

=  * ? +  - 1  a^M aniTHpHtiiaaH <}>ofiAajiaHH6, u a+  2 y  —  10 =  0  h h  x o c h ji  m n a w r a .  B y  
x *

TeHrflaM a^aH y y 2=  1 d b  V  1 1 ■ B yanaH  KeflHH

- i - V n ± V s T Y F f i  — 1 +  y T T d h  V » - 2 y  n  .
*2,3  2  ’ ^4 .5—  2

fiJjIHOIHHH 6HMMH3.
B03PACTAHHE OyHKUMH b Toqxe —  Hy^Ta^a <J»yHKUHflHHHr ?CHU1H.

Arap a nyi^raHHnr uiyHfla® aTposjw MaB«yfl OyjicaKH, 6y  aTpo^/iara j^ap ^aH^aS 
ea x2 t^HHMaTJiap yiyH x t< a < * a 6yjiraH/>a /  (*,) <CJ (a ) <  f  (x^) TeHrcH3JiHKJiap 
6a>Kap»;icat a Hy«;Ta aTpo^Hfla aHHiyiaHraH y  =  f  (x) (J>ynKUHsi uiy Hyi^raAa ycyBqn 
(jiyHKUHfl flepHjiaflH.

BouiK,a cy3 OHJiaH aftrraH fla 4>yHKUHHHHHr 6y Hy^TaaarH oprrHpMacHHHHr huio- 
pacH apryMeHT oprrH pM acn HtuopacH 6HJiaH 6np  xhji fiy jia^n . KaT'bHflMac f  (x j)  <  
<  f(a ) < /  (x2) TeHrcH3JiHKJiap 6a>KapiuiraH j^ojina (JiyHKUHH a HyK,Tafla icaMafiMoeqH 
4>yiiKu.na aeSHvia^H. a Hy«,TaAa AHtjxtepeHHHajijiaHiBMH (jiyHKitHH f  (a) > 0 CyjiraH 
HOjiAa Ba 4>aK,aT m y ^ojifla 6y  ny^Ta^a KawaftMOBqn (jjyHKUHHflHp.

M hcoji.

x  +  2x2 sin  — (x ^  0  6yjiraHfla) 
x

0  (x  =  0  6 y jiran A a )

4yHKu.HR x  =  0  HyFjTaAa y c -i a m , jic k h h  6 y  HyK,TanHHr ^ a p  i^ a iu a fi aTpo(j)HAa vcyB m i 
9Mac, ^ynK n jjap ^aaziaft aTpo4>Aa ^ocn jia  HuiopacHHH HeiccH3 Kyti MapTa y3rap- 
THpaflH. > ",

B03PACTAK)IHAH nOCJI EflOBATEJl bHOCTb — ycyBMH KETMA-KETJIHK — 
KefiHHnt i(3AH oji^H iirw  j^a/wflaH KiTTa 6 y jira H , h ih h  on+ j  >  a„ (n  =  1, 2 , 3 , . . .)
fy j ir a n  at , a2.............. an . . . KeTMa-KeTjiHic. K,aTbl,H 6yjiMar"H an4-x >  an TeHrcH3-
jihk 6ajKapnjiraH j^oji/ia iceTMa-KeTJihtc icaMaiiMaftAHraH KeTMa-iceTjiHK flefinjn;iH . KH^o- 
pH/taH iierapa.iaHraH KawaftMOB^H iceTMa-KeTjiHK (k . OrpaHHHeiiHaa nocjieAoaiTejibHOCTb) 
seKJiH JiHMHTra s r a .

B03PACTAK)IUAJI nPOrPECCHJl— tfCyBHH nPorPECCHfl: 1°. S cyBMH apn4>- 
MeTHK nporpeccHH —  aSnpMacH hoji^bh icaTTa 6yjiraH  (d  >  0) n p o rpecciia  (k .) .

2°. ycyBHH reoMeTpHK nporpeccHfl — MaxpPKH Cnp^aH Karra (<}> 1) Ba fiHpHH- 
i h  jjaflH MVc6aT 6yjiraH  np o rp ecc iw .

BOSPACTAfOIUAfl 4>yHKUH5I — ycyBH H  4»yHKUHJl. a < x  <  b KecM aaa (Skh 
HHTepBajiAa, &ch T y ru iasv ia ) i/ =  /  (x)  (j)ynKUHfl y>iyH KecwaflarH (iiHTepBaji- 
f la rn , T y n .iaM /ian i)  >;rp ^ an /ia fi x , <  x 2 Aa f  (x-,) < / ( * : )  TeHrcH3jiHic 6a»capHjica 
/  (x )  (jiynKuHfi 6 y  opa jiH K ^a ^ .( j ) .  aefiHJia/iH; i^a rbn fl C yjiM aran  /  ( x j )  <  /  (* ,.) TeHr- 
ch3jihk 6a>KapHjiraH j^oji/ia (j)yHKUHH icaMafiMOBMii diyHKiinH flefiHJiaAH. [a , b] KecM asa, 
eKH m o c  paBHuwa (a, b) iiHTepnajuia ^HtjjfjjepenuHa-njianyBMH -jiynKUHHHHnr f ' ( x )  ^o- 
CHjiacH a < x  < b aa eKH moc paBH iuaa a <  x <  b /ia MaH<jmii 6y.n>,iaraHfla, h tjh h  
f ' ( x )  >  0  P y jiraH ^a  Ba (j)aK;aT u iy  >;oji,aarHua <j)yiiKu.HH yiiAa KaMaHMOBMH <j)VHKUHHaHp. 

OyHKUHminHr uecMaAa eKii HHTepBajija ycyBHHH yHHHr Hyi^ra/ia ycyBH 6 h ji3 h  apa- 
jia iuT H pn6  io6opH ui npaM afwH.

B IlH C A H H blfl M H 0 r 0 y r 0 J I b H H K  (^ KpHByio hjih b flpyrofi MiioroyrojibHHK)—  
(srpH  q H 3 H ^a  eKH 6ouii^a 6 n p  Kyn6yp'iaK'.ca) KHKH H H 3 H JirA H  K y ilB y P M A K —  
6apqa y u ia p n  srpH  MH3iiiyia eKH 6ouii^a 6np  ;cyn6ypqaK TOMOHjiapHAa eTraH Kyn6yp- 
m ik . H kkhhmh TapTH^jiH srp n  iiH3Hi^a h>ikh MH3HJiraH Kyii6ypMaK ^a^nA a, APHpa- 
bhh cerMeHTra h>ii:h wH3HjiraH KBa/ipar ^ai^n^a, rcBaapaTfa hmkh -qH3HJiraH yi6ypqaK  
j ^ a w a ,  yiiGypiaKKa hmkh mi3H.’iraH Tyrpii TypTCypwaK j^a^Hfla Ba Ĵ . k, jiap  jp^H fla 
uiyHflaS raniipHiuaftH.

/  W  =
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BflHCAHHblfl yrOJI —  H4KH MH3HJITAH ByPMAK — y>)H aiuiavapa eTajm- 
jinran, TOMOH.napn aca aiWiauanH Kecnft yTa^ii^aH-CvpsaK.' 32- pacMja A B C fiypiair'.' 
H.q.(5. flHp. H .q .6 . yMHHH y3 nqHra ojiMafUnraH A K C  eft H.q.O. Ta»Hawiiaii efi «e6 
ataflaAH H .q.6. y3ii TanHraH eftHHHr apMH Cnjian y.iqaHa,/iu.. A'iJiaHanHHr /uiaMeTpwra 
(§kh 180° eftra) TaflnyBMH H.q 6. Typpti OvpqanAiip.

BnOJIHE ynOPJWOHEHHOE MHO)KECTBO -* T y jIA  
TAPTHBJIAHrAH T^nJIAM . K,yfiHAarH xoccajiapra 3r a 
6yjiraH  TapT:i6 M ynocaQain KnptiTWJiran Tyn.iaM ;(TapTH6 
o ! b Cmian 6ejirH jiana/ui Ba «a flan kchhh b Ke.na/i,ii» /ie6 
y^HJia/w): 1) >;ap 6hd S-ieMenT y3 opi^acHflaH y3ii Keji- 
MaSflH; 2) ^ap  ^aiw aft hkkh ' a Ba b afieMeHT/iaa 6HTTacH 
nKKHHqHcii>iaii KefiHii KejiaAn; 3) a rap  a{b  Ba b lc 6yji- 
ca, y  JiOJifla a {c 6yjiaA» ea ynnnr  xap K^aii/iafl ^HCM-TyiiJM- 
MiiAa 6npHHqii 3JieMeHT MaB*y/i. M acajian >  MVHocaCaTH 
6njiaH aHM^WHran TapTH^JiH HaTypaji conjiap ^aTopn T . t . t .
AHp.

A«a6.i n .  C. A jie  n c a n  jp o B .,  BBeAeniie b oSinyio Teopnio 3 2 - paCM
MnoxecTB h (JiyHKUHit, i'ocrexH3,iaT, M .—J1., 1948.

BPAIIJEHHE c  ueHTpoM 0  H yrjioM  ppam em iH  tp —  MapK33H 0  /ia  Ba aH Jiaiim n 
6 y p q a r n  cp 6 y jiraH  AHJIAHHUJ —  tc k h c j ih k  Hyi^TajiapHHH iu y n /ia ft a.n.MauiTHpH'jiitH, 
6yH ,ia TeKHCJiHKHHHr ^ a p  6np M  nyK TacH ra u iy  TeKHCjiHKHHiir M r Hyi^TacH moc 
HjfiHjiaAHKH, 6yH aa ^ y fiH ^ a rn  iiKKiira u iapT  63>KapH.naAn:

'  1) O M ' =  OM,  2) ^MOM'=<f> .
A. Aa TeKHCJiHKHHHr 6ap4a (M, P, . . .) Hy^ta- 

jiapn MapKa3H 0  ayn T a M , a m n  A . MapKa3iiAa 6y .v  
raH KOHueHTpHK aftjiaHaJiap efijiapH qH3a,iH (33- pacn). 
A. na  TyFpn qii3Hiyiap TyFpn qH3Hiyiapra, aS jianajiap  
y3Jiapnra TeHr aftjiaHajiapra ajiMauiHHaflH. A. ^apaxaT- 
iiHHr (k;. /J,BH*eHHe) xycycH>i jjojw  6 y jin 6 , 6yiw a 

33- pacM. " ^ k h c -ih k  Hy^TajiapH^aH Kawn/ia 6iiTTacH i^y3FajiMac
6 J jih6 KOjiaflH.

<X>a30iiarH TyppH qH 3iiw a HHc6aTan A . ^aM iuynra  yxu iaiu  TaipH<}>jiaHaAH. Te- 
KticJiHKfla A . anaJiHTHK ycy jiaa  6y  tj)opMyjiaJiap 6njiaH H^o/tajiaiiaAH: 

x ' =  x  cos (p —  y  s in  cp. y ' =  x  s in  (p +  y  cos (p, 
6yHfla <p —  A . 6ypqarH , 0 (0 , 0) nyi^ra —  A. Mapra3H.

A. ajiMauiTHpHiuH/jaH reoMeTpnK sicauuiapra ( k . reoMeTpH>iecKHe iiocTpoeiiMn) 
^OHp 6aT>3H MacajiajiapHH eqnuifla, afiHH^ca, H3JianaeTraH rnaKji 6epHjiraH m axju iapra 
HHc6aTaii aHHi; 6np ^ojiaTfla TypHiuii jio3hm 6yjiraH  ^ojijiap^a (Jioft/iajiaHHJiaAH. Ma- 
cajiau, yqTa yqn 6epnjiraH  yqTa napaju ieji Tyfpn MH3Hiy(a 6iiTTaflan eTa/inraH KBaA- 
paT sicajicnu /le ran  Macajia A. weTOAH 6njiaH x y n a  c o /u a  eqajiaflH.

BPOHCKHAH— BPOHCKHAH. n  Ta f t (x), f 2(x),  . . .  , f n(x)  4>\ h k u h r  Ba yjiap- 
i:iiHr TapTH6H (n  —  1) ra q a  6 y jiran  ^ociuiajiapH/iaH Ty3HJiraH fleTepMHHaiiT:

h h • • • fif

W( x )  = h /2 ■■■ fn

f ! * - l) f j r  0

By hom nojiflK MaTeMaTHrH K). BpoHCKHfi uiapa<j)Hra ^ Jfin jiran .
B. KHHr afinaH i:ojira Tenr 6^jihu ih  (jiyHKuHHjiapHHHr MH3HiyiH 6ofjih^  6yjiHuiHHHHr

3apypHfi Ba exapjiH uiapraaHp. A ra p 7 i ,  h> • • ■ , fn -"ap i /^ + P iC * )  (y(n—’> + . . . +  
+  Pn(*) y ~  0 KypHHHUJH/iani iih3hk,jih AHtjxjiepeHUHaji TenrjiaMaHiiHr eqHMJiapn 
Cyjica, y ^oji^a B. HHHr x0 nyKTa/ia Hojira afljiaHHiuH fv  f%, . .  . , /„  JiapHHHr qn- 
shi ĵih Oofjihk 6yjiauiHHHHT aapypHH Ba eTapjiH . rnapTH 6yjiaAH. MvsiHyw fl«(j)$epeH-
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utian TeHM aM ajiap cH deM acH  Ha3apHHCiffla n  Ta (/,(< =  1. 2 , ,  n)  BeKTop*tJ)yHK- 
mifl CHCTeMacmiHHr B. Ae6

y o y , 2) ••• • y (f

y (2l) < / f  • •■ • y f

y (" y ^ .'

fletepM HHaHTra a f r m n a w ,  6yH.ua y \ 1'1—  tyt neKTopHHHr /'- KOMnoHeHTacH. ByHHHr 

Haira afijiaHHfflH tji e^HM-iapHHHr mh3h^jih Gofjihi^ 6yjiHUiHHHHr ^aM sapypHii Ba 
eTapjiH uiapTHflnp.

BTOPAH KPHBH3HA npodpaHCTBeHHi KpHBofl — (J>a30BHfl srpn  mh3h^ hhht 
HKKHHMH 9 rP H JlH rH  — srpn  'in3ni\Hnnr 6ypaJimiiH (i .̂ Kpy^eHHe) TepMiiiiHHHHr
CHHOHHMH.

ByP4>— ByP4> (MypaKicaS HncuaT) —  n  yjmoBjiH npoeKTHB (j)a30HHHr n  =  1 
(TyppH hh3hi^ 6yjiraH ^o/ma)* 6y jira ii/ia  4 Ta HyKTa/iaH Ba n  >  1 6y jiraH aa (n  -f- 2) 
Ta HyKTct/iciH TauiKHJi TonraH TapTHfjjiaHraH nyj-rajiapH TyiuiaMH; 6yH/ia n > l  6yjiraH 
j^oflAa ^ap  i^aH/iafl n  +  1 Ta Hy^Ta (n  —  1) yjmoBJiH ^aiiflafl (J>a3ora TermiiJiH 
6yjiMaHAH. MacajiaH, n  =  3 6yjiran/i,a 5 f a  nyifra/iaii xpn  KatiiaS 4 ts c h  6np Te- 
KHCJiiiKaa eTMacjiHrH uepaK.

B. TyuiyH^acHHH UlTay/iT KnpHTraH,
Typpn WH3HKAa MaijiyM TapTii6 6HjiaH ojiHHraH Typrra A, B, C, D  Hy^Ta TyFpn 

qH3Ht^aarH B . /;e6 aTajia/iH B a | A B C D  ( 6njiaH 6ejirHJiana/iH. A rap  h k k h t b  | ABCD  | Ba 
t A B 'C 'D ’ | B. h h  TauiKHji ^hjiybmh TypT iiyi^rajiap npoeKTHB 6yjica, 6y B. jiap 

6 « p - 6 H p H ra  T e n r ,  h t> iih  arap  A B C D  A A ' B 'C 'D ' Cyjica, | ABCD  | =  [ A 'B 'C 'D '  j . 
TeKHCJiHMani Ba fyaaonara  B. jiap u iyH ra  y x in a u i TajiK,nH ^HJiHHaAH. B. Jiap 
ycTH^a apncj)MeTHKa/iarH coiuiap ycTH/ia 6yjia/inraH Kyuinui Ba K y n a f i- n ip H u i  aMaji- 
j ia p H H n  6 a > « a p H u i  M yM KiiH .

A a a6 .: H. A. r  n a r  o ji e b. IIpoeKTHBHati reoMeTpHa, M ., 1936, X . C. M. K o K c r e p .  
^eftcTBHTejibHaa npoeKTHBHara/iocKOCTb. C>H3MaTrH3, M ., 1959,

BblBOPOMHblH METOfl — TAHJIAUI METOflH —  CT3THCTHK KysaTHuijiap 
ycyjiH 6yjin6 , 6yH/ia C>Hpop TynjiaM iiwir yMyMHfi xapaKTepncTiiKajiapHHH aHHKjiam 
yiyH  TynjiHMHHiir >;aMMa CHpjiHKjiapn (jqa/viapHHH) 9Mac, 6ajiKH (j>a^&T yjiapHHHr Ta- 
coflii(j)Hft TaHjiam/ia ojiHHiaH 6np ^ hcmh TeKiunpHjia/iH. MacajiaH. jKy/ia Kyn ajieKTp 
jiaMnoqKaJia pn/ian nfioiaT TynjiaM HHHr ypTa'ia xh3M3T My/waTHiw aHHK,jiam yqyH 
yjiapBHHr khhhkpok 6 hp  î hcmh TaHjia6 ojihhh6, ym ajiap  CHiia6 Kypnjia/iH; ciiHa6 
KypmiraH jiaMno<-i«a.napHHHr ypTawa xii3MaT My/maTH, 6yTyH TynjiaM /tarn jiawno«t- 
KajiapHHiir ypTaMa xh3m3t  My/i,naTnra Ta^pnCaH Tern- ae 6 ^a6yji KHJinHa/tH. T.m. 
XIX acp oxnpH^aH 6ouuia6  KeHr ^yjuiaiiHJiMoiyia. T.m. coBeT CTaTHCTHKacn npaKTH- 
KacH/;a Kenr TaTfln^ ^HjiHiia/m. T.M.HHiir KjiaccnK Ha3apHaciiHHHr acocnii Macajiacn 
TacO/(H(j)HH MH^flOp flHCnepCHHCHHH aHHK,Jiail]/iaH HPopaTAHp.

A ;ia6.: CiaTHCTHKa Ba MaTeMaTnqeCKaa cTaTHCTHKa TepMHHJiapnra KapaHr,

B binPH M JlEH H blH  y rO J l  — EftHK ByPMAK (k . Pa3BepHyTbifl yroji).
B b inyK JIA fl KPMBA3 — KABAPHK 9 rP H  MH3HK- ZleKapT KoopiHHaTaJiapn 

CHCTeMacnra HiicOaTaH K..9.'i.—  ^ap 6np eftn  y3HHHHr BaTapn/iaH nacr/ia eTM aftflHraii 
srpH mh3hi^. Arap srp n  mhsh^hhhi' TeHrjiaMacH y  =  f  (x) 6 y m 6 , f  (x) Qhphhmh Ba 
hkkhhm h y3JiyKCH3 ^ocHjiajiapra a ra  fiyjica, K,.s.m. f  (x) <  0 TenrcH3JiHK 6njiaH xa- 
paKTepjianaAH. A rap SrpH mi3nn M  iiyKTanHHr oppop aTpoiJwfla ^aBapnn; 6yjica. y
M  H yi^raia K,-9 -11- AefiHjiaAH.

B binyK JIA }! OBJIACTb — KABAPHK CO^A. By uiyaAafl co^ara , hkkhtb nyi^- 
Ta uiy cojjara TernuijiH 6yjiran/ta 6y nyH,Ta.iapHH TyTaiuTHpyBqn TyFpH mh3hk, Kec- 
MacH ĵ aM rny co^ara  TernuiJiH 6y.naAH.

B b in y K JIA fl nOBEPXHOCTb — KABAPHK CHPT. A rap z =  f ( x ,  y) cnp t 
^yflHfl a rn  xoccara sra  6yjica, y ^aeapHK cnpT p$6 aTajiaAii: ypHHMa tckhcjihk
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6epH ,iran cnpT^aH ro^opnfla eTMafi/ni. A rap  f  (x , y)  cjiymiuHa hkkhhiih y3JiyKCH3 xy- 
cycHH ^o cn jia jiap ra  s r a  6yjica. ^aBapHKJiHKHimr eTapjiHjmn mapTH KyflH/iarHia 6yjiaAHt

/  d V  ?
\ d x d y )  ~ d x * d i ?  < U '

B b in y K J lA J l 4 > H ryP A  —  KABAPMK UIAKJI: — i^aBapni^ whcm (^ . B u-
nyKJioe Tejio) Ba 2°. K -u i.—  ^aBapnK co.^a (k. BbinyKJiaa oOjiacTb).

BbinyKJIAJ) <t>yHKU,HH —  KABAPHK <l>yHKUHJl —  yan aKHK-ianran hht ep- 
Bajira Ternui-in ^ ap  fjaH^a ft y m  x t <ix.i<.x3 coh yLiyH

(x3—  x 2) (p (xx) +  (* ,—  x 3)<p (x2) +  (x2—  x{)  (f(x3) < 0

TeHrcH3JiHKHH i^anoaTjiaHTnpybmh <p (x) ({lyHKLtHH. KaBnpiiK (byHKUHsuiapHHKr HaMyiia- 
jiapn: x  >  0 Ba 0 <  a «: 1 fiyjiraH ^a y  =  —  e**, y  =  x°- . HKKHTa /ih fhhahch  

K -4,-JiaP KeTMa-KeTJiHrHHHiir jihm hth  K^-tb-flnp. JS,ap Kaiiitafi K_. (fi. y3jiyK- 
CH3 (jiyHKUHWnp. A ra p  (p(x) —  hkkh MapTa SH$({)epeHuna.nJiaHyB|iH (JiynKUHH 6yjica, 
j^aBapHiyiHK uiapTn: (p” (x) < 0 .

BbinyKJIOE TEJIO —  KABAPMK, )KHCM —  jKHCMHHnr ^ap  KaHflafl hkkh nyK- 
TacHHH TyTauiTwpyBMH TyFpH 'ih3hk KecMacH CyTyHJiaS >KHCMra TerHiujiH Cyjica, 
OyHflaft jkhcm K - *  W P . Ulap, KyO, u iap  cerMeHTH K  * .  ra  mhcoji 6yjia ojia/i,H.

Afl.a6.s J I. A .  J I K ) c  t e p h h  i;, B b in yK ib ie  Tejia, roc7exH3,«aT, M . ,  1941.

Bbiny KJIOCTb —  KABAPHKJIHK —  y  =  f ( x )  (fiyHKuiiH rpatjjnrHHHHr yiu6y xoc- 
cpch: x = x 0 HyK,TaHHHr 6Hpop aTpo(J)H^a s rp n  HH3HKHHHr xap OHp eflii y3HHHiir 
BaTaPH^aH rciKopH^a eTa/lM. By ^OJi/ia f  (x)  (byiiKuiwHniir rpa(jwrH x  =  x 0 HyKTa/ia 
KaBapHi^JiHrH 6miaH lo^opnra (6oraiyiH rH  CHJiaH nacTra) Kaparan fleiiHma/ui Ba 
(^yHKUHniiHHr y3ii 6y HyKTa.ua K,aBapnK /leflHJiaAH.

A rap  f " ( x )  M aBxy^ 6yjica, y ^o jw a  x  =  x 0 Hvii,TaAa K- f " ( x o) >  0 rnapT 6Hjiaii
aiiHKJiaHaan.

BbIPO)KflEHHAJl MATPHUA (Bbipow/iaiomasicfl, ocofieHHati MaTpnya) —  MAX- 
CyC MATPHUA —  AeTepMHHaHTH Hojira Tenr fjy jiran  KBa/ipaT MaTpnua.

BblCOTA —  BAJIAHflJIHK: l° .T eK H c uiaKJiHHHr 6y  rnaKJi KOHTypnra KHpaflHran 
K«CMara (acocra) HHcfiaTaH B. fle6 uiaKji KOHTypHHHHr HyKT3jiapiiflaH KecMara (acoc- 
ra )  §kh yiiHHr /tfBOMHra TyuinpHjiraH nepneHflHKyjiapjiapHHHr s n r  K arracH ra aft™ - 
jiaAH.

MHCojuiap: AOHpaBiifl ACB  cerMeHTHHHr 6a.naHfljinrH (cTpejiKacn) CD  /uip 
(34- pacM); CD  —  A B C  yi6yp'iaKHHHr A B  TOMOHHra (acocnra) Hnc6aTaii 6ajiaHAJinrH 
6Kh A B C  yi6ypqaKHHHr A B  acocHra moc CyjiraH 6aJiaH/yiHrH (35- pacM); C K  (M L)—  
A B C D  napajuiejiorpaMMHHHr 6aJiaHAJiiirH (acocn A D  ei<n BC)— 6y 6a.naHAJiHK A D  
B3 B C  napajijieji TyFpH iH3HKJiap opacH/(arH MaccxJ; ^ ,-iir (36-pacM).

B M C

,ZE3
L D K

36- pacM.

2°. 0a3OBHH uiaKjiHHHr 6y uiaKji q e ra p a c n ra  KHpraH TeKiic acocra (Temic co- 
^ara) HHc6aTaH B. ^e o  6y luaKJiiiHHr 'ierapaBHfl nvKTajiapnAaH acoc TPKHCJiHrnra 
TyuiHpHjiraH nepiieHjiHKyjisipjiapHHHr 3iir KaTTacHra aflTiijia/iH.

MHCOJiJiap: CD  — c(})epHK ABC  cerMeHTHHHr 6ajiam u tH n '. (cTpeJiKacn) (37- pacM). 
K L — oFMa UHJiHH/ipnHiir 6a.ianfljinrH (3 8 -pacM); SO  — mipaMHflaHHHr ABC  acocHra 
HiicCaTaH 6ajia ii/ijiH rH  (39- pacM).
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A

37- pacM. 38- pacM. 39- pacM.

BblClllA# PEOMETPHfl— OJIHR rEOMETPHR —  reoncTpnK. (fiaiuiap TypKynH 
6yjiH 6, ym a yH H aepcnTeT Ba ne^arornK a HHCTHTyTjiapHHf.nr tjjn3nKa -MaTeMaTHica 
4»KyjibTeTjiapHAa ^HTHjiaAHraH reoMeTpna acocjiapa (3.ieM enTap reoMeTpHHHHiir 
aKCHOMaTHK acocjiaaiiuiu), npoeKTHB reoM eT pna (i .̂) KnpaAu. O-r. cccj) uiapTJin Tep- 
m hbahp, BaMaH auajiHTHK - reoMeTpHH aa  AH$<j>epeHUHaji reoMeTpnsi ^aM 0 . r .  ra
KHpHTHJiaAH.

AAa6.i H . <fc. E 4  i k o b . Buciuan reoncTpHB, Cm3MaTrH9. M ., 1961.

BblCUIAH MATEMATHKA — OJlHfl MATEMATHKA — ojinft yi-yB topTJiapHjta 
jKHTHjiaAiiraH MaTeMaiHK (JiaHjiap TypKyvn CJjihS, yura aHajiHTHK reoMeTpna, 
AH^epemmaji aa HHTerpaji ^HCo6jiapii, AncJwtiepomxHaji TenrjiaMajiap, i(«({)(|)epeHunaji 
reoMeTpHJi Ba (SoniKajiap KnpaAn. JleKim 6y tppmkh aH«ia niapTjm repMHHAiip.

S j i e v e i r r a p  varevaT H K aA a acocaH  yarapM ac M H ^iop jiap  TeKiunpHJiraHH aa  MaTe- 
m s ti ik  M acajiajiapHH TeKuiHpiiuiAa xycycH il MeTOAJiap ^y/uiaHHjiraHH ^ o jw a  o jm fi Ma- 
TewaTHKaAa y3rapyB qM  M n^A opjiap TeRiiiHpHJiaAH Ba TeKuiHpHoiHilHr yMyMHfi MeTOA- 
jia p o  i^yji^aHHjiaAH. B y jia p  opacH A a KecKHH (fapi^ flyK,, y jia p  6Hp-GnpnAaH (J)aH,aT 
M3MJiaKaTHMH3Aa' TatjiHM  6epH iu cncTeMacHHHiir Ty3HjiHmn e a  Mai<Ta6/ia MareMaTHKa 
y^HTKin MeTOAHKaCHra 6 o f j ih ^  paBHinAa uiyHAaft a w p aT m ira n . 4>. S n re jib c  SyHAafi 
A eran : «3jieM enT ap MaTeMaTHKa, aohm hA  MHKAopjiap MaTevaTMKaCH jqe<i CyjiwaraHAa 
ywyMaH, ({>opMaji jK>rH«a«HHr le r a p a j ia p n  HHHAa j{apaKaT X h jk iah ; yarapyBM H mhk,- 
A opjiap  MaTeMaTHxacH, 3 » r  n a r r a  OyjiHMH qeKCHS k h i k k  MHiyiopjiapHH ^ifCofijiauiASti 
H6opaT 6y.nraH  6 y  MaTeMaTinca,—  y3  m o jjh h th  9W H 6opn fiHjian AnajieKTHi«HH M3Te- 
MaTiw HHcfiaTjiapra TaTfnn, ^HJiHiuAaH 6ouu^a Hapca aw acx (<S. S H re jib c , A h th -J I io -  
pHHr, y3A3BHaiup, T .,  1957, 1 7 0 -6 c t ) .

SjieweHTapHaH MaTeMaTHKa TepMnHHra ^aw KapaHr.
BblMET —  MErHPMA: 1 °. H«KaJianraH Maxcyc Zq n y^T ara  HHc6aTaH anajiHTHK 

6yjiraH  /  (z) (JiyHKUHjiHHHr M. ch  Ae6 6y  (JiynKmifiHH iuy HV^Ta aTpo(})HAa JIopaH 
(V )  naTopnra eftraHAa ( z  -  ^ )- 1  h h h t i:o3(j)(j)HUHeHTHra aflTHJiaAH. M. JiapHH ohjihui 
6 a t3 ii ^oju iapA a /  (z)  (jiyHKunsi/ian KOMnAeivc TeKncjiHKAarH eiiHK; KOHTyp 6yftH<ia 
(xycycHft ^o jiA a ^a^ ii^n ft vk, 6yfiHqa —  oo a j h  +  oo raqa) ojiHHraH HHTerpajuiapiiH 
^HCoSjiamra hmkoh 6epaA«.

2 ° .  CoHjiap H asapH ncH A a M. m  MOAyJi OJftiwa a  coHHimr M. ch Aeo a  hh  m  ra 
6yjiHiuAa» MHKi âH Koji-AHi^a afirajiaA H . *

BblMHCJIEHHfi nPHBJlH)KEHHblE —  TAKPHEHft X,KCOB —  inyHAafl *hco6- 
k h , 6yHAa 6epHjiraH coHJiap Ba H a m x a  (§kh (j>ai^aT HaTHjKaHHHr y?.h) T erauuin  MHiq- 
AopjiapHHHr ^a^HKjHfi Kiif<MaTJiapHra Tai^HCaH TeHr 6JjiraH  conjiap 6yjiaAH. Peaji 
o6teKTjiapHH yAnaiu HaTHwacnAa TonmiraH coHjiap TernuuiH MHKAopjiapmmr ^nfiMaT- 
jiapHHH aHiu^ TacBnpAaiuK KaMAaH-KaM 6ym 6, oAaTAa 6npop x a ro ra  (f;. riorpeiiiHOCTb) 
a ra  6y.iaAH. H h ^ o h t,  aH»n KnflmaTjiapra 3 ra  6yjiraH  TaiyiHpAa ^aM 6h3 yjiapAaH 
^auMa Bai^T (jioaAaJiaHHui HMKOHHHTHra s r a  6yjiojiMaftMH3, N acajian, xoHajiapu cohh 
HeioiH ,(rap<iH xouajiapH  k J ii)  6y.nraH coHjiap KiipHTHUira hmkoh 6epyBiH j(HCo6jiatn 
Maui HHajiapHHH HUijiaTraHAa uiyHAaP a^BoJi io3 -6epaAn. B a t3 a n  ^neoCjiauiAa TaKjpw- 
6nfi (|)opMyjiajiap (k . npu6jiH}KeHHbie ijiopMyjibi) HuuiaTHJiraHAa TaKpH^Hfi. coHjiap ^o- 
CHJl 6yjIHUIH MyMKHH.
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Tai\pH6nfl cOHJiap ^ a i^m a  cy3 SopraHfla ^aMHiua yH W rn xaTOHH KypcaTHui 3a- 
pyp . OflaTJia artajifla 6yHAafl noH ^a -TaTfiiii^ s th m ^ h :  Taigwfinfi c;qh uwtiflafi m hjm - 
flnKH, yHfla 9 h t oxnprH  pa«,aMflati Sorni^a j{aMMa paK.aM.iap Hiuotmiiii; f tfy fp n ) . oy.iH6, 
Mtr oxH prncit sca  6Hp^aH o p n i^  Iu y 6jpt TyFflHpMacjmrH Kepax. ,v \

XaTOHH KypcaTHtiiHHHr jiHa OytiAaii ycy.iJiapn 6op: l )  aimt^ TC!ircn3.iHK
a <  x  <  b, 6yH/ia a Ba b Jiap moc paBnuifla x  HHHr n y f tn  Ba tOK,opn qef<ipa.napH;
2) a6coJiioT tOa x s to h h  KypcaTHiu, r i .h h  a —  Aa <  x  <  a ' +  A a TenrcH3.TinKim tymo- 
2TjiaHTHpyBHH MycSaT coh KypcaTHui, 6ytt^a a  coh  —  .t HHtir TaKpiiOnii K ® Ma™>

A a
3) —  hhcChiI xaTOHH KypcaTHin, 6y  x a ro  6at3aH  n p o u en r 6«.naH ntfioJta STHJia/w.

A rap 6epnjiraH coHJiap xaTOCH ^nSMaTHHHrHHa 3Mac, OajiKH 6y xaTojiaptiHHr 
uyMKHH 6yjiraH TypjiH ^HftiiaTJiapH s^thmojihhh ĵ aM 3i,TH6opra ojihiii jio3hn, Oyjica 
(i^. Ouih6ok Teophfl, MaTeMaTHqecitati 'cTaracTHKa), y  j^ojiaa aMa.nji.-ip iiaTM>Ka.napH- 
ntfflr ypra KBa/ipaTHK x3Tochhh MauiyM t^oH^am acocjiami6 jjHCOCjiaui kepaK 6y- 
« i4 h . ■ ‘

T. aiieMeHTap Ha3apnHCHHHHr acocH ^ncoOjiam HaTHwajiapHiiHHr aHmymHnm 
t  =  I (x^, x2 . . . , xn) 4>opMyjiara K.apa6 6a^ojiamflaH n6opaT. Macajian, TaK,pH6na 
coHjiap ftHFHHAHCH §kh aflHpMacH^a BepryjiAan KefiHH TypaflnraH pa^aMJiapminr cohh 
BepryjwaH KeftHH TypraH panaMJiapH cohh 9ht ksm 6yjiraH Ta^pn6H0 conAarM>n 6y- 
jihiui’ Kepan. . ,

A ra p  jtj, x2, , . • . , xn HHflMaTjiapHiiHr ahhk, 3K3hh Matjiyw 6yjica-fla z hh h t 
HHHMaTH jKa^BajuiapjnaH, T a^pn6Hft 4>opMyjiajiap^an ^oftaajiaHHuiflaH, aMaJiJiap HaT«- 
wajiapHHH HHpHKjiauiTHpHuiflaH MHKt;aH xaTOJiap Tyij)ajiJiH Tai\pH6Rft fy jin fi iihk,hiuh 
MyMKtiti.- XaTOjiap TaicnpnHH ^Hco6ra  o jihui yqyH 6y $opMyjiaj.aH ij)oi“'flajifltiHjia«H:

| Az|  <  Idf" Ax, ] +
df df

|Ax„|.

Byii^a [ A? [ —  tiaTHwaHHHr a6cojnoT xaTocn, | Ajĉ  |, | A*j|, . . .  , | Axa| jiop aca ap- 
ryMCHTjiapHHHr a6cojnoT xaTOJiapn. B y <j>opMyjia xaTOHHHr wf&Hiym khcmhhh H fjxw- 
jiafi^H.

A rap Ajcj , Ajc? , .  . , Ax„ jiapHH spKjiH TacoflHiJwA MHitaopjiap 6yjiraH xaTonap 
*e6  \HCo6jiam  MyMKHH 6yjica, y  ^oji/ia A z —  TacofliMjiHft MHtyiop 6yjia/\M Ba t^yiin- 
flarH (JjopMyjia iaK pn6aH TyFpn 6yjia«n:

2 /  df \2 2 /  df |2 2 /  df ,2 o
=  Daz ~ a*>+  ax> +  • • • +  \W j axn

By ep^a  a n , ax t , . . . , axn Jiap TernuiJiH MMiyiopjiapHMnr JfpTa KBa/(paTHK 
xaTOJiapH.

• Mhcoji y>iyH, x =  2 ,154123  coHHAa 6ap>ia paisaMJiap huiohijih  6yjiH6 , x2=  2 ,215  
coHH/ia BepryjiAaH KeftHH fyaxfli 6Hrra paKaw huiohmjih SKatiH wawiyM 6yjic™  
/leC (|)apa3 i^HjiafljiHK. By ^ojiAa x± +  x%= 4 ,3 , <iyHKH i^ojiraH 6ouu^a pai^MJiap 
fiHFHHflHfla huiohmjih CyjtojiMaftaH- k  Ta aHHt̂  ^HiiMaTjiH pat^aMra sra 6j/jiran hkkhts 
T;tgm6nft coh KynaflTMacflHHiir xaTocn fe-njHftMaTjin pat^aM xonacHHHHr 5 ,5  6HpjiHru- 
/laH ouiMaft^H. By KOHAann i^yftH/iarH MHCojifla ofi^HHJiauiTnpaMH3: x^=  1 ,112 cohh- 
,aa ^aMiia pat^aMJiap hiuohhjih 6vjichh, at2=  1,21 cotm/ia 3ca Bepryji/iaH HeflHH 
ifiaKaT 6HTTa pat^av huioh>ijih 6yjiCHH. B y ^o jina xLx2 KynaflTMaHHHr xaTocn 0,1 ■ 5 ,5 =  
=  0 ,55  flaH ouiMaftflH.

K ,yftn/iarn x,0HAaJiap co /w a 6yjin6,  y jiap  aMajiAa i;yn  tbtOhi^ s th ji-w h : 1) Ky- 
naftTHpniu Ba OyjiHiDAan >mi^aH naTH)KaAa ojih6 t^ojiHHa/iHraH ^HHMaTjiH pat^ajnjtap 
cohh ^HpMaTjiH pat^aMJiapH cohh s iir  khmhk 6y jira ti TaK,pH6Hfl (CepnjiraH) cotiAarn>ia 
OyjiHiuH KepaK; 2) /lap aw ara  KyTapnjiaeTraH Tat^pwOHH c o r m  t^aHqa ^hhm htjih  pat^aM 
MaBwy/t 6yjica, KBa/ipaT Ba Ky6r a  kvTapniu HaTHjKacHfla yuiaim a ipiCMaTjiH paKaMHii 
caKJiaui jio3hm; 3) h ji^h s ocTH^arH coh x^HMa KHflMaTjtH pa^aMra a n  6yjtca, KBaApaT 
Ba KyO HjiAH3jiap miKapHiu HaTHwacH/o yuiaHna t̂ HHMarjiH pa^awHH catyiaui aoshm.

A.na6i 3 h n. s a e  m . m d t  ., T. I. rocTexH3flaT, M., IB54.
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TAJIEPKHHA METOfl — TAJIEPKHH METO/JH — RapnauHon sa qerapaBHfi 
uacajia^apHH' eHHiiuiarH' TyFpn MeToa (i .̂ npHMoi\ .MeToi);. 6yjw 6 (iv Bapn- 
aitHOHHoe HciHC^eHHe, KpaeBwe 3aflaHH), P h tu  MeitWHHHHr (i^.) wy/ia icenr yMyMJiaui- 
THgffjinmu^aH noopaT. /.[«] =  0 TenrjiaManHHr (L —  6npop AHfjjc^epenuHaji onepaTop) 
D  co^aflarn owp jkhhcjih MerapaBHH u =  0 uiapTHH i^aHoaTJiaHTHpyBqH. TaKpHSnfi 
e*IHMH

n 

un (•*> y ) — 2  ai y)
/=1

KypHHHtufla n3JianaAn, 6yma  'h (x , y) (i =  1, 2, . . . .  n) — MerapaBHfi uiapTJiapHH 
i^aHoaTJiaHTHpyBqn mh3hk,jih spKjm ^yHKUHHjiap ftyjiHS, D  co^afla Tyjia CHCTeMa
Py/iraH 6npop ^ ( r ,  y), il)2(x, y) ..............r|)rt(*. y) . . (j)yHKUHajiap cncTeMacHHHHr
6npuHmi n Ta (JiyHKunacHnH TamKHji m nam , ai KostJicjiHUHeHTjiap L[u„] (jiyHKUHH- 
jiap 6hji9h  t|j/(jc, y) OHJiaHHHr Chphhmh n Ta tj)yHKUHHCH opacM /tarn opToroHaJiJiHK 
mapTHjiaH aHHiyiamwn. T.m. tj)yHKUHOHaji aHaJiH3 (k .) MacajiaJiapHira e^iHiu ynvH 
Ĵ MyMJiaUITHpHJlHLUH MyMKHH. F-M. MaTewaTHKaHHHr pa 3JiaCTHKJIHK U33apiI(ICHHHHr 
TypjiH MacaJiajiapHHH em m i^a (1915 HHji^an (touijiaQ; KeHr ^yji/iaHHjia/uirati 6yji;tH.

r.M . hh 1942 fi. fla co b b t MaTewaTHrH M. B. KeJiSHUi Ha3apHH KH^aTflaH Ty- 
jihk acocJia6 Sep^H.

A a&6 .:  J l .  B. K a m o  p o b h i  h B. H . K Ji o b, npH6^H»ceH«we nseTqaw  B ucow an 
awajiHsa, OH3WaTrH3. T962.

rA J iy A  r p y n n A  — r A j iy A  rp y n n A C H .

x n+ a , * n - i +  . . . + a „ _ xA:-f-an =  0 (’ ) ' 
ajire6paHK TeHrjiaMaiiHnr T. r .  By (*) Teiir-naMaHHHr | j ,  | ?, . .-, | n HJiAH3JiapH opacn- 
j&ra pauHOHaji MyHsjcafiaT ,ae6 n  ra  9pKJiH y3rapyBqmraHr xt=  | „  * » =  | 2  
i n = x n CyjiraH/ta HOJira afijiaHyEmi F  (Xj, . .  . ,  xn) K ynjp/m ra aSTnjiaflH, rny 
UHjiaH d n p ra , F K^iH^aaHHHr K03(j)(j)Hu.HeHTjiapH alt a2, . . .  , an KosijxjiHUHeHTjiap. op- 
KajiH ^yuiH ui, aftHpHiu, KynafiTHpHui Ba 6yjiHtu aMajuiapn epjiaMH 6njiaH Htjioaa 
aTHJia^H. x  „  x.,, . . . , xn ysrapyBwHJiapHHHr pauHonaji MyHocaOathhh sma pau.HOF.aji 
MyHoca6aTra yTKa3yBMH 6apna ypHH aJiMauiTHpHuuiap TyiuiaMH ypHHra ^yfiHuijiapHH 
KynafiTHpHin aM ajuiapnra Hnc6aTaH F .r .  j^ochji ^HjiaflH. 

T .r . hh ^HpHiwH 6 y jin 6  3 .  Tajiya n- AapawajiH ajtreopaHK TeHrjiaMajtapHH Tetc- 
uiHpiim MyHOcaCaTH 6njiaH ypraHraH azjH-

A ^aC.: M . M . I I  oc t  h h k o  b , TeopHH raJiya, 0H3MaTnf3, M ., 1960; H . V. H e 6 o t  a pes, 
TeopHH TaJiya, OHTH, M ,, 1936.

TAJiyA TEOPHH — TAJiyA HA3APHHCH — 6np HOMatJiyMJin ajire6pa«K Tenr- 
jiaMajrap, 

j c " +  0 . ^ - ' +  a 2x n _ 2 +  . . .  +  an_ iX  +  an =  0  (*)

KypnHHuijtarH TeHrJiaMajiapHHHr 3 . Tajtya npaTran tia3apHHCH. Macajia 6yHflaft i$ fw - 
jia,HH: (* ) TeHrjiaMaHHHr HjiflH3JiapH yHHHr alt a.2, . . .  an K03(j)(bnuHeHTjiapH opi^a-



t a p m o h h k a 65

ah  TypTTa apn([)MCTHK aMaji Ba njiflH3^aH qHKapaui aMajiH epAaMH 6njiaH H^oiia 
^thjichh. UJyHimr y<iyn KyriHHwa 6y MacaJia (*) TeHrjiaMaHHHr pa^HKajuiapaa eHHjm- 
Uffi ^aKHAarH Macajia se 6 aTajiaAH. By MacajiaHHHr n =  1 Ba n  =  2 fiyjiraH jqojwa- 
rn  eqiiMii KaAHMrH AyHe/ia J(aM MauiyM 6furm . n — 3 Ba 4 CyjiraH ^ojifla Macajia- 
Hh yftFOHHiu ^aBpHfla (XVI a .) HTajibflH MaTeMaTHKjiapHflan BoMfiejuiH, 4>eppo, 
KapAaHo, TapTaJibH, fl>eppapH e<iranjiap. ByHAaH Kei”HiirH y<i acp AaBOMMAa (*) TeHr* 
jtaMaHH n =  5 6J'jiran j^oji y iy n  paflHKajijiapAa e u im ra  i^apaTHJiraH ypnHHiujipp 
HatH)KacH3 6\'jiah . 1824 ft. #a A6ejib n =  5 6yjiraH«a (fleMaK, ^ap K;aH>naft n >  5 
fla) yMyMHft (*) TeHrjiasiaiHH paAHKajuiapaa e>in6 6yjiMacjiHrnnH hc6o t  ^hji^h. (*) 
K^pHHHm^arn finpop TeHfiaMaiiH pa/iHKaJUiapfla eiHuiHHHr 3apypHii Ba GTapjiHJiHK 
nlapTjiapn ^aiiAaft zieraii Macajia sa 6yHra yxijiaui Macajiajiap K)3ara Keji^H.

r.H . oy  Maca.na.napiiH KyfliwarH cxeMa 6j?ftima ^aji i^HjiaflH: j^ap onp TeHrjiaMa- 
ra VHHHr iijiAH3jiapn ypniira ^yftHUijiapHHHHr 6npop qeitjiH rpynnacn fa .)  moc KyBw- 
jia/w . B y rpynna (*) TeHrjiaMaHHHr Tajiya rpynnacn (k .)  £ e6  aTajta/iH. ByH^an 
KeftHii 6y rpynna/ia i'at3H 6np xoccajiap (rpynnaHimr eMHMra srajinrH) 6opMH-ftynMH 
SKaHjiHriiHH TeiciuHpn6 Kypmu KepaK. B y caBojira ojiHHaAHraH KaBo6 6hji3h (*) 
TeHrjiaMaHHHr paAHKaJuiapaa chhjihuih ^a^Hflarn >KaBo6 6np-6HpHra yxm aui 6yjia/iH.

LUyHAaH kh.'ih6, 6 n p  iiOMat.nyM.in a jire6pan i( TeHrjiaMajiap Ha3apH!icHHHiir (yuia 
3aM0HAarH) acocini Macajiacn T .h . p,a emi.nran 9^h. T .h . MaTeMaTHKaHHHr 6omi^a Ma- 
cajia jiapn^a  ^aM ^ a ro p  TaT6HK 3THjia/iH; wyMjia/iaH, unpKyjih Ba MH3FHHA3H ({loftAa- 
jiaHH6 iicam ra /ionp MacaJiajiapHHiir c-iiiMra s r a  6yjiHmHHHHr 3apypHH Ba eTapjiHjimt 
uiapT jiapn (KpHTepHHjiapn) T .h . ep^aMHAa aiiH^jiaHraii.

r .H . xo3Hprn Kaflsp w yfla Te3 c y p ta T  6njiait TapaKKHii s th 6  KejiMOiyia, r.n<  
HHHr pHBOKJiaHiimHra H. P. LUatjjapeBHq yjiKaH xncca 6y ojihm r.H.HHHr
TecKapn MacajiacH neo aTaJiraH MacajiaiiH ^aji lyuifln; 6y  MacaJia mynAaii HpopaT: 
6epHJiraH C rp y n n a ra  K.apa6 myHaaft (*) TeHrjiaMaHH T y 3 n m  Tajia6 KHJiHHaAHKH, 6jr 
TeHrjiaMa yqyn C rp y n n a  Tajiya rp y n n acn  6y.ncHH. By nui (H. P. lilatJiapeBHMHHHf 
6om ^a Hmjiapn 6H.naii 6np i^aTop/ia) 1957 fiHJi/(a JTeiiHH MyKOc[)OTnra ca3oBop 
% W H .

A f l a 6 . :  M . M, I I o c t h h k o b , TeopHH ra jiy a , <t>H3MaTr«3, M ., 1964.

(JiopMyjia 6iuian aHH^jiaHa/mraH (jjyiiKUHH. A rap n —  6yTyH MycoaT coh 6yjica, y 
^ojifla F (n) =  ( n — 1)! r.-cj). KOMnjieKC co ^ a ra  aHajiiiTHK flaBOM 3 t th p h j ih o ih  Myu- 
khh. r . - i t .  ra  OHfl acocnfi Mynoca6aT KjftiwarHHaAHp:

Kynrniia anm^ HHTerpajijiap r.-(j). opKa.iH ncbo/ia STiuiaflH. KoMnjieKC co^aaa r-4>.— 
i$T6jiapH z =  0, — 1, —2, . .  . CyjiraH MepoMopij) (JiyHKUHsiAHp. hh 3ftjiep

>wopHii K;HJiran.
TAPMOHHKA— rAPMOHHKA — A sin ((0 A: +  (p) KypHiiHiiiAarH AyHKUHa. T.

2j t
/laBpnft (JjyHKiiHH 6yjm6, /laBpn T  =  — . y  =  A  sin  {(ssx +  <p) (x y3rapyB<iH — Bai^r)

({)opMyji?ra MyBOcjinH; 6v.iaAHran TefpaHMa ^apaicaT oaahS rapMOHHK Te6paiiMa j^apauaT 
^eSnjiaflH; 6yiwa A  coh TeopaHHLU aMnjiHTy^acH, a>—/(OHpaBHft MacTOTa (aftjiaHMa re3- 
jihk), <p — Te6paHHiUHHHr 6om.TaHFH<i (})a3acu AefiHJia3H. A sin (2 cox 
A  sin  (3 (i>x +  q>3), . . . jiap moc TapTHOfla acocnft A  sin ((£>x +  q)) r .  ra HHc6aTaH 
hkkhhhh, yMHimi na ^ .k . toi^opHrH T. Ae6 aTajiaflH.

1 (o 1
v =  y  =  C0H Te6paHHm <iacTOTacii A?"mJiaxn.. A rap Vj =  - j  6hphh<jh,

r  AMM A - 4>y 11KUHH—r AMM A- <t>yHKUHJI —
08

0

r ( * + i )  =  * r ( A

5—1334
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s u u i  acocHH T. hhhp 'tacTOTacH Cyjica, lOKOpHrH T. hhhf HacTOTajiaf*: :va =  2V, ( w -  
KHH1H r . ) ,  V3=  3Vj (yHHHHH r . )  Ba ^  K.

KynHHia y  - f(x) naupm  $yHKU,HSHH leKCHS K$n T. jiap x^pHHHiuuAa ajtajin- 
thk  paBHiojia TacBHpjiaui MynkHH (t(. rapMOHHiecKHft aHajiHs):

U =  ti0+  Oicos ( 2 n v , i  +  «p,) +  n ,c o s  ( 2 n v s/  +  % ) +  . . .  ,

6yHAa 3 o ~  y  4>yHKUHanHHr y a ra p iia c  ^pTa ^hAm 8th 6 y jw 6 , TeCpanHiii m y  w ritaaT  
STpcxJiHAa 103 <5epa«H, a 1t % — fiH pm m s (aooCHd) T . n m r  a»mnHTyAaCH Ba $ a a a c s , 
O,. «pj—  h k k h in h  r .  HHHr aMiuiitTyABCH &a $asacH  Ba v  K-

M a c ro T a a  w 6 y J in n  onxnfi r .  tntnr yvy*mt< k ^p h h h u ih h h  a  co s< o x + 6  s in « J t  
KypHHHUuta e3Hui nyMKHH, Cynna o  Ba b jiap  * ap  KaHAai coHJiap, 6yitxaA 
SKaim (b, a) Hy^TaHHHT {A, tp) nyT6 Koop^HHaxajiapHna TacBHp srTHJimiiHflaH KejiHC

q cos <ox +  b s in  fiuc =  A  s in  9  cos wjt +  A cos <p sin  cojc =  v4 sin  (®x +  <p).

P .  h h h f  r p a ^ H r u  1/  =  s in  jic h h h f  rp a ^ H rH ^ a ii ^ o c h ji ^hjihhsah,- 6yHiiHr y i y s

s in  x, ^ s in j f ,  A  s in  v>x, A  sin  [w  (.* +  -jj j |  =  A sin  (cojk +  (p)

^ynKiiBfljiap rpa<J>HKjiapH k€ tm o -k c t Hcajiaan Ba ^srapTHptijiaw; s in  x  HHHt rpa^urH  
Og  J r  ftjHajiHiHHAa A  MapTa n y a n jia w , yHjnan kcFhh ^och ji KHJimraH rpaqiHK Ox 
y n  OyfiHia w MapTa ch ^ h ju o t  bb, h h ^ o h t, ^och ji t^HjimiraH rpaA nn Ox Ji^  S$ua-

jmuiHAa—  —  ysyHjiHK GMpjinrn ^aflap  KVMHpHJiaflH.

C«HycoHfla TepMHHHra V -v K apaur.
rAPMOHHHECKAji n p o n o p y H ji — t a p m o h h k  nponoP U M ji—

a :c = (a  — b):(b — c)

KypHiiHiu^arH nponopmisi 6y.iH6 , 6y»Aa 6hp h h h h  coh (ex n  KecMa) yqum H  c   
KaHAafi HHCbaT^a Cyjica, 6 iiphhhh  coh 6njiaH hkkhhhh coh aiiwpMaCH hkkhhmh 
6Hjian ynHHMH coh afinpMacHra myHflafi HHcCaTM CyjiajiH. r . n .  flarH b ctm 
cowjiapHHiir rapMOHHK ypTa k ,hhm 3thahp, b =  H(a, c), h ih h

2 ac 
b =  ■

a  +  c '

rAPMOHHHECKAfl 4>yHKUH5l — TAPMOHHK <J>yHKUHfl -

d*u dlu

. A u = ^ + ' ^  +  ••• +  ^ = °
Jlynjiac TeurJiaMaCHHHHr eMHMH 6yjiMHui y3JiyKCH3 (fjynKUHH. Hkkh yarapyBMnnnnr 
T ([). ch anaJiHTHK (JjyHKUHfljiapra (iq.) y3BHP 6oFjiHiyiHp. Ah3jihthk (JiyiiKUHHHHHr 
*asni$Hff Ba MaBJjyM tyjCMJiapit r.<}). flnp. X,ap ^aHAafi T. $ .  y3HHHHr 6ap<ra apry* 
MCHTJiapHHimr anajiKTHK (J)yHKu.HHCHAaH H6opaT. r.(b. hhht My^HM xoccacn uryHfta 
H6opaTKH, VHHHr Jjap naHflafi uiap chpth 6^Bh43 ojiHHraH ypTa KHflMaTn r.<}). mnilfc 
6> rnap M apK a3H «ar» rH^MHTHra TeHr 6yjisAH. r.<J). HHHr Kyn xoccaJifipH xawM 

f iy p H ia  ojiHHraH J  HHTerpajiHH cnpT  6 y i k m a  o jin n raH  f  H H T erpajira  C w jio b h h  

t  s
TpuH ^opMyjiacH^an KejiH^ hh^sah:

C f  d  v du\
—  t' -5Z \(t0 =  0.\ u  A v  —  t ' Au )  d w +  |  \ u d n  ~ v  d n )



rAPMOHHqECKAjl iJETtiEMcX ■ ‘g f

B y  ({KjpnyjuAaH

s

SKaHJlHriiHH TOnHlU MyMKHH, OyHaa G  —  rpHH (JjyHKUHHCH ( n .) .
U iyaaaft iyuiHft, 6Hpop e n u ^  capTfla «  h h h t  ^HftMaTHHH 6w iraH H M K  ^ o jt^ a  co- 

x,an«Hr jqap ^aHAaft h h k h  Hyi^TacHjja u HHHr iptftMaTHHH aHHf£jxauiHMH3 Skh, 6oin^a- 
wa aflTraHAa, AHpaxjie MacajiacHHH eiHUiHMH3 MyMKHH. T.<t. Jiap Ha3ap«HCHHHHi* 
t3 t6 h k h  yqvH cohj1h j^hcoC MeroAH icaTTa a^aMHHTra s ra .

rAPMOHHHECKAH HETBEPKA TOHes — HynTaJiapmiHr TAPMOHHK TSPT- 
JlH m  — TyFpH 4H3HK;fla eTaflHraH aa MypaKKaS HHc6aTH (i^. CjiowHoe oTHomeHne)
— 1 ra  T ear 6 y jira n  T y p m  A, B, C, D Hyifra, jju ih  (ABCD) =  — 1. Bhphhmh Tap- 
th 6jTh AacTakHHr (k. rtyqoK npnMhix) T y p rra  rapMoHHK tJ f p h  hh3hph rnynra yxiuaui 
TaT>pH({»jiaHaAH; T^pTTa a, b, ,c, d  TyFpn HH3HioiHHr MypaKra6 HHc6aTH 7 ? - 1 ra  reut 
6yjica, y ,iap  T .t .  ^ochji ^ujiaiw, h ih h  (abcd) =  —  1. HyKTajiapHHHr T. t .  npoeK- 
HHHjiauifla HHa Hy^TajiapHHHr F . t .  ra  ^TaflH. Hy^Tajiap r .T . HHHr 6y xoccacn npa- 
eKTHB reoMeTpnsiHHHr (i^.) 6hp ^a ro p  TeopeMajiapHHH HcCoTJiam,ia HiujiaTHjiaAH.

Hyt^TajiapHHnr T .t . HiHAa ^aptjiJiapHH Typjujna ypHHJiauirapHUiAa ^aMMacH Oy- 
jih6  yqTa TypjiH MypaKua6 nnc6aT ^ ochji CyjiaflH, TypT nyi^Ta Tyrpn HH3Hiyia y vy- 
mhS )Koftjiauiran jjojiAa sca  ojithtb siypaKKa6 Hiic6aT ^ ochji 6yjiaAH.

Arap' C HynTa AB  KecMaHHHr ypTacn 6yjica, y ^oji/ia A Ba B Hy^Tajiapra 
HHcCaTaH y onjiaH rapMoHHK KyiuMa 6yjiraH D  Hyi^ra xocmsc Hy^Ta 6yjn/(H. S^pTa- 
ch MatJiyM 6yjiraH 6ep»jiraH KecMara napajuieji 6yjiraH TyFpH >ih3hkhh (Jiai^aT qra- 
fhh (6ap  TOMpHjiaMa . MaTeMatHK hh3fhh) epaaMnila HcamAa Hyi^Ta/iap F . t .  h h h t 6y 
xoccacHAaH (JioftAajiaHHJiaAH. ■ ■

A rap  A Ba B  — yuQypnaKHHHr HKKHTa y n n  6y jin6 , K  Ba M  Hy^Tajiap yqfiyp- 
tattHHHr ynHHHH y«HAaH yTOa3HJiraH (hhkii Ba Taiui^H) fincceKTpHcajiapHHHr acocjiap* 
6yjica, y \o-iAa A, B, K, M  Hy^Tajiap Hyi;TajiapHHHr r.T . hh TauiKHji i^HJiaAH. .

HyKia/iapHBKr : I \ t . rapwoHHK rp y n n a  eKn ra  piiohuk  jfsoftjiaiuTHpHJiraH HyKTa/tjp 
ae6  ^aM aTajKUW. ■

ABCD TyjiHi^ TypT ynjiHKHHHr (i^. 4eTtapexRepuiHHHHK) n a p  6«p T0M0HHAa aa 
jjap 6n p  AnaroHaJiHAa B, C, R, L aa K, L, M, N  HyKTajiapHHiir T . t .  MaBwy* 
SKaHJiWH h c 6 o t STHJiraH (40-pacM ). U ly- 
HHHr ynyH npoeKTHB reoMeTpHsma T . t .  h h w  
MeTpnKara 6ofjihi{ 6yjiMaraH Ba TyjiHi; TypT 
yqjiHK TyuiyHHacHra acocjiaHraH 6oiiiKaHa 
Tai>pH(^H 6epHjia^H: a ra p  P  aa  Q H ynjaJiap 
6Hpop ABCD  TypT yqjiHKHHHr AHaroHaji 
H y^rajiapH  CyjiHO, S  Ba 7 ' HyKTaJiap ynHH- 
hh  AHaroHaji R  Hyi^ra opKajiH jTyBHH hk- 
KHTa i^apaMa-^apuiH tom oh 6HJiaH HXTHcpnft
l TpFpH HH3HKHHHT KeCHIUHUI IiyKjaJiapH
6yjica, y ^ojiAa HXTHepHi! I TyFpH hh3hi^- 
HHHr HKKHTa S  Ba T  HyK,TacH yma TyppH 
HH3HK,HHHr HKKHTa P Ba Q HyKTacHra rap- 
mohhk nyuiMa Hyi^Tajiap ae6 aTajiaAH. lllyH- 
Aaft i^hjih6, PQRT  —  Hyi^rajiapHHHr T .t . ahp  
Ta P, Q, 5  Hyivrara rapMOHHK 6yjiraH TypTHHMH T  Hyn;Ta6Hp KHt!MaTJiH aHHKJiaHHui* 
hc6o t  KHjiHHaAH, HyHKH P, Q, S  Hy^Tajiapra rapMOHHK 6yjiraii tJp th h h h  T  HyifraH* 
Hcaui 6y h u ia i 6H3HHiir ^an4afi Tyjwi^ TypT yMJiHKAan (J>oftAaJiaHHuiHMH3fa 6of- 
jih h  9Mac. ' '

r . T. TyuiyHnacH npoeKTHa reoMeTpHHHHHr (n .) acocHft TyuiyHnacHAHp; HynTaji..p- 
HHHr r  t .  6npop MapKa3A3H 6ouin;a 6up TyppH HH3H^a npoeKUH<ijianraHAa, loi^opHAa 
KypcaTraHHMH3Ae«, y Hiia Hy^TajiapHHiir f .T . ra  yTa/yi. Typpu Hii3HK;jiap AaCTaca-

. npoeKTHB reoMerpHHAa 6epHJiraH yq-
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HHIir r.T . TV-THI^ T y p T  TOMOHJIHK (l^. MeTbipeXCTOpOHHHK) §pA3MH 6 H M H  U iyH ra  fx- 
u ia u i  T a tp H c jiJ iaH a ^n . T y p p H  >iH3H!i;jiapHHHr T . t .  H yn,T aJiap  r.T . HHHr MyHOCHfl m aK - 
jiH A an n 6 o p a T  (i^. /I,B0"icTBenH0CTn n p iiH u n n ) . r ipoeK T H B  a jiM au iT H p H iu jiap A a ( k .  F Ip o -  
eKTHBHoe n p eo 6 p a 3 0 B aH H e) n y ^ T a J ia p i iH H r (T y p p n  '!H 3H K ,jiapnnH r) r . T .  HHa m oc 9Jie- 
MeHT.napHHHr T . t .  r a  y T a /in .

rAPMOHHHECKMB AHAJ1H3 — TAPMOHHK AHAJIH3 — MaTewaraKaHHHr 
4>yHKuHHJiapHH TpnroHoMeTpHK n ,aT op  Ea HHTerpajuiapra efinu ira  6aFHuuiaHraH 
fiyjiH M H . JJaBpH 2jrt 6yjiraH HXTHepHft AaBpnfl f(x)  chjijihk^ (JiyHKuHHHH T p n ro n o M eT - 
pHK KaTop uiaKjiHfla TacBHpjiaui MyMKHH:

oo

j  ( x )~  ^2 + 2  ancos nx +  fc„sin nx,
2  n =  l

C y iiH iir K03$4>HU,HeHTJiapH ^yfiHAarn <{)opMyjiaJiap CnjiaH anHKJiana^n

1 70
O0 — J* f  (x) dx,

an =  —  l f  (x) cos nx dx.

bn =  ~ ^ § f( x) sin  nxdx.
— n

(— oo, oo) HHTepBajwa ycHiUHHHr MawiyM uiapTjiapH.ua MXTnepnH Teicnc f ( x )  
4>yHKu.H5i 4>ypbe HHTerpajm KypHHHuiHfla TacBHp 3THJiaflH. >KyMJiaAan F (s) =

1 °° 1 °°
=  —  \ f ( t) e ~ ‘stdt Re6 CejirnjiacaK, y ^o jio t f(x) =  — —  I /•' Is) eisxds 6vjih6

^  2 l l io o  / t o i .  '
i^ojiap SKan; F(s) 4>yHKU.HH f(x)  (JjyHKUHHHHHr ctypbe aJiMamTHpHuiii ^ e6  aTajiaw* 
A cochh ^ o j u ia p f l a  O y p t c  K03!jK})HuneHTjiapH aflHH K ca loi^opH  rapM OHHKajiapHH ^ h o , 
jiauiAa Kyn onepauHsuiapHH 6aw apH ui Tajia6 KHJiaaHraH cohjih  MeTOfljiap ep/iaMH/il’ * 
JiHcoOjiaHaflH. TpHr0H0MeTpHK KaTop Ba H H T erp aJiJ iap  ({ian Ba TexHHKaHHiir Kyn 6yjiHM- 
jiapH.13 My^HM a^aMHHTra a r a ,  aflHHKca MaTeMaTHK (j)H3H:<a/(a <J)ypbe MeToflH 6njiaH 
Top, MeM6paHa Ba ajiacTHK chm hhht Te6paHHuin xai;HnarH, h cchk jihk  yTK33yBMaHJiHK 
TeHTjiaMacH ^a^H ^arH  Mamxyp M acajiajiapnn c ih u i  MyMKHH. TypjiH  (})yiiKUHfiJiapHH 
TpHroHOMeTpHK i^3Top Ba HHTerpajuiap opKaJin TacBHpjiam MacajiajiapH 6hji3ii ^aTTO 
Phm bh, Jle fie rjiap  uiyFyjuiaHraH. B y c o ^ a ra  coBeT MaTeMaraKJiapHAan H. H. Jly3HH, 
Jl. E. MeiibuioD, A. H. KojiMoropoB, H, K. B apn ea 6ouii^ajiap K a r a  >;ncca i^yui- 
AHjiap.

A A a 6 . :  H .  H .  n p H B a j i O B ,  P a f lb i 4 > y p b e , T T T H , M . ,  1959; A .  3  h  r  m y  h  a , T p n r Q iio -  
yrpHMCCKHe pHAbi, O H T H , M ., 1 9 3 9 .

TAPMOHHHECKHfl PflA — TAPMOHHK KATOP — ^aAJiapn naTypaji conjiap 
KaTopii/iarn coHJiapHHHr TecKapHCHAaH nfopaT  6yjiraH

1 1 I
1 + 2 + 3  +  - -  - +  n +

cohjih i^aTop (i .̂ HhcjioboA pjf/i). r.Kr  ysoiyiauiyBiH Karop 6yjiH(3, ynnnr V3oiyis- 
uiyBMH 3KaHJi'HrHHH 1673 ii. aa  r .  Jlefloiini; hc6o t  3Tran.

By ^aTopnHiir r.i^ . AefiHJiHuiHHHnr caoa(?H iuynAaKH, yHHHr hkkhhhh ^a/w iaii 
f-ouijia6 xap 6np ^aflH HKUHTa KyuiHH xa/lHHHr— y3H/ian o jiahh th  Ba y3HAan KeflHH- 
th  ^afljiapiiHHr rapMOHHK ypTa KiiPMaTHjiHp (i .̂ fapMommecKoe cpe;mee).
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rAPMOHHHECKOE CPEflHEE — TAPMOHHK tfPTA KHflMAT. n  Ta al( a.2, 
. .  . ,  an (n >  2) M ycSar co h h h h t r .y .K .

n

r a  TeHr 6y.Tran coh. T. y. a lf a 2, . . ., an conjiapH iinr ypTa ^HKMaTitAaii (i;.
Cpc/iHee >'Hce.n) nSopaT. a Jt a.,............an conjiapHHiir T. y . i;. a lt  a2............... a„ coh- 
^ a p ra  TecKapH 6y.nran coH.napnnnr apni{)\ieTn;c ypTa ^niiMaTHra T ecsapn MHtyjopAHp. 

rAyCCA JIEMMA — TAyCC JIEMMACH. Kyn>;a/yiapnHiir icejiTHpHjUMHraH 6y- 
jihiiih j;a^HAa T. ji. fiyHiwft TatpniJuianaAH: a ra p  OyTyn cohjih  x y n ^ a n  paunonaji 
conjiap MaiiflOHHAa KejiTHpiuiaAHraH 6yjica, 6y  Kynj;aA 6yTyH coHJiap >;ajii^acHAa >;aM 
KejiTHpH.aaii.HraH 6yiann. Bouii^aia a& rraniia, 6yTyH paunonaji KoatjxjmuHeHTjiH Kyn- 
>;a;t pauHOHaji K03t])(|)HUHeHTJiH KynaftTyBqHJiapra a>Kpajia/inran 6yjica, y 6yTyH 
K034>(})HUHeHTjin Kyna&TyBHHJiapra >;aM a>KpaJiaan. BaMaH 6y  jieMMa Faycc TeopeMacn 
fle6 aTajiaiiH. 

O jihh  a jire6pa AapcJiHKJiapiifla T. ji. fle6 lopHTHJiaflHraH ^yfinA arn wyMjia >;aM 
KejiTHpHJiann: npHMHTHB (jiyHKiinsiJiap KynaiiTMacH npiiMHTHB (byHKunara TeHr.

TAyCCA 4>OPMyjlA— rAyCC <l>OPMyjlACH — aiiHK, HHTerpajuiapiiH TaKpnGnft 
^HCoOjiaui yMyn Hui.naTiiJiaAnraH i;yiiHAarii (j)opMyjia:

Cyiwa A, K03(|)(J)HUHeHT.aap Ba xi a 6cm iccajiap  Maxcyc waABajuiapaa CepHjia^H. T. (J>. 
MaTeMaTiiK KBaflpaTypajiap (})opMyjiajiapnra i;aparaHAa aH ia anHiyiHp (k . MHCJieiiHoe 
HHTerpHpoBaHHe). A rap  HiiTerpaji ocTH,narH (JiyHKmia Aapajnacn 2 n — 1 flaH ioK,opn 
6yjiMaraH i<yn>;aA 6yjica, T. ()). wyfla aiiHK, iiaTHwa 6epaflH.

An*6.i A. H. Kpbi  j i ob,  JleKuHH o npHfljinjKeirabix BHiHCjieiiHax, rocTexii3AaT, M., 1954.

TAyCCOBA KPMBH3HA —  rAyCC arPMJTHTH. CnpTHHiir M  HyKTacH;(arH 

Taycc srpH Jinrn  k =  ^ (JiopMyjia 6miaH anHivianaAn, fiyiifla RA Ba R 2— HyKTa-

AarH 6om  grpnjiHKJiap pa;uiycJiapH, ntHH tc k h c  MH3H^JiapHniir (nopvaji KecHMJiap) 
siir  KaTTa Ba a n r  khhiik  srpnjiHKjiapH paAHycjiapn; oynaarH  TeKHC s r p n  qH3in<Jiap 
6epHjiraH cnpTnn KapajiaeTran M  nyKTa/ia cnpTra yTKa3HJiraii Hop^aJi o p ^ a jw  yTyB- 
iih TeKHCJiHKjiapiiHHr KecHuiHAaH xochj! 6yjiaAH.

T . 3 . T y jm t;  s rp iu iH K  >;a\i AeftH jiaAH . T . 9 . cHpTHimr 6yK H Jim iiH  ( k;. H 3 rn 6 a H H e )  
MacajiacHHH i^apa6 iiHKHLurui ioTTa axaMHiiTra sra . r .  3. (Tyjini^ srpnjinrH) HOJira 
Tenr oyjiraH >;ap ^an/iaii cnpT TeKHCjiHKKa euiuiaAH.

HyKTaAarn 6oui 3rpH.nHKJiap hphm f iifh h a h c h  (6ai.3aii hhfiiha.!Cii) ypTa'ia s rp n -

6oui 9rpHjiHK.iap . KynafiTMacnKH TacBHpjiafiAii.
CHpTHHHr 6yKH.nniuiiAa y p T aia  srpnjiHK, yMyMan aiiTraiiAa, y3rapaAH, T. 3. 

sca CHpTnsiFr j;ap 6hd iiy^TaciiAa nnBapHaHT 6vjih6  t;onaBcpa^H.
TAycCA PACnPE^EJIEHHE—rAyCC TAKCHMOTH. 3^THM0.i.iapiiHnr

b
j  f(x) dx =  (b —  a)[A J  (x t ) +  A,J (x?) + .  • . +  Anf  (xn ) \ ,

a

jihk (k. CpeAHHH KpHBH3Ha) H Ae6 aTajiaA«, m h

x (t—a)*

4>opMyjia 6Hjian ni|)OAaianaAHraH Tai;cnMOTH. By Ta^ciiMOT Kyn raioHH; STHjiaAH. 
ytiH 6np t ie ia  TacoAmJmft mhi;aop >;ojih y<iyH yMyMJiamTHpuui MyMKHH. î . Hop- 
MajibHoe pacnpeAe-neHne.



ro rm H E  BOPEM JIEMMA

A m & . :E .  B . r  h « a  e  h.k o , K yp c Teopnn BepomHocTefl. tm a u a rrH a ,  M ., 19* 1 .

rEftHE-BOPEJIfl JIEMMA—rERHE-BOPEJIb JIEMMACH— MexjiH nonjiannm 
^ H A a rH  .neMMa. By aeMMa nyftHAarHAaH H6opaT: a rap  KecMajiapHHHr weKCH3 M  
CHcreMacH [a, 61 KecMaHH ^oitlaft cuica, ht»hh [a, bi KecMan'iHr ^ap 6np  uyqTacH 
M  cHCTeMa KecsfajiafinHHnr ^ e i  6^Ji\iaraHaa 6HTTacn HiiH;ia eTca, y ^ o jiia  6y chc- 
TeMaAaii {a, KecMaHH nonjia6 ojiyBW qeK.nn coHflarn AJ* neciftajiap CHCTeuacHHH
BKpaTH6 OJIHUl MyMKHH.

By jieMMa MaTeMaTHK anajiH3Aa Hm.naTn.iaaH Ba hkkh MaTeMaTHK 3 . T etoe aa 
8 .  Bopejib homh 6iuiaH aTajiaflH.

“  Am S .: T. M. O m T e H  r o j i b u ,  flwM ^epennnaa-«a HHTerpaji *wco<5 Kypca, 2 - t . ,  T ., 
195«; A . H .  X h h h h h , KpaTKnfl Kypc naTeM aTBqecKoro anajiH 3a, <J>naMaTrH3, M ., 1961.

rEK C A 3#P—rEKCA3flP— o.ira  eiyiHK. Mncojuiap: 6em6yp>iaK.iH impaMH^aa, 
napa.njiejiennne«, TypT6 ypnaKjiH liecHK nnpaMH^aJiap T .  anp. MyHTa3aM P. Ky6«Hp. 
(H- Ky6, ripaBHjibHue MHororpaHHHKH.) rpe«: hex—ojira-)-hedra—ei^.

rfejlHKOHfl—rEJIHKOHfl—acoB'iH ih3hi{ l TyFpn mh3«i (41- pacM) 6yjiran  
jicuijiarn rhhtchmoh cnpTjiap m aojiapH^aH  6hph (i .̂ BnHTOBaa noBepxHocTb).

I Tyrpn MHsnn J3H 6njian 6Hp TeKircjiHK^a MOfijiamraH z 
J i ĥ aTpoijiHAa TeKHc afljiamia ^apaitaT i^Hjia 6opH6, 2 fly- 
flajiHiiiHAa TeKHc HJirapHjiamia ^apanaT KHjiraHjiaT. jjochji 6J- 
jia«H. A rap «cob'IH / Typpn qnsHi^ z y^wra nepnenAiWyjwp 
6yjica, r .  TyFpH T. fleftnjiaflH, a rap  y z ra  nepneHjHKyjinp 
6JjiMaca, r .  i^HftmHK F ^cfiHjiaflH.

rEJlbflEPA  HEPABEHCTBO— TEJlbflEP TEHrCH3JIH- 
TH — qeKjiH fiHFHHfliwiap y iy H  T. t . 6y»«iafl emnaAi':

J  1
p .

eKH HHTerpaJi uiaKJijia:

f ( x ) g ( x ) d x
41- pacM.

(.f
i

r.
CyHAa p >  1 Ba =  1. T. t . MaTeMaraK aHa iH3/ia i,y n  TaTomf- 9Tii.iaj(H.

r .  t .  a jire6panK uiaKJiflarn K oieh  TeHrcHSjiHrHHHHr ' (^. K oim i nepaBeHCTBO) Ba 
HHTerpaji m aK jiflarn ByHHTsoBCKHft TeHrcH3jiHrHHHHr (r^. BynuxoBCKoro nepaneHCTBo) 
yMyMjiamraHHflaH H6opaT 6yjin6, p — 2 6y jiraiifla T. t .  m y  TeHrcH3jiHKjiapra afijia- 
uajtH.

rEJlb<DOHAA TEOPEMA — TEJlMKJHfl TEOPEMACH. T. t . coHjiapHHHr
aj>re6paHKjiHrH Ba TpaHCueHfleHT.iHrn Macajiacnra OH^flnp. r .  t .  ^ap ^aiiAaii a
KypnHHiujiarH coh TpaHCueHfleiiT coh 6yjiaaH  fle6 TacflHiyiaftflH, 6yH.ua a  c m  Q Ba 1
Aah 4>aPKJin 6yjiraH a jire6panK coh Ba p —  nppamioHa.n ajireSpaHK cqh. M hcoji:

V T  '
3  — TpaHCuetiT^eHT coh. T. t .  hh 1934 P. aa coBeT waTPMaTnrn re.ib(|)OHA hc-
6 o t  ^HJifla Ba m y 6HJiaH T njib6ppTHHHr finrnpMa y i  MacajiacHAaH eTTHH'iHCH ^aji
KH.1HHAH.

TEHEPATPHCA— rEHEPATPHCA. cp0 (x), <Pi(*), . . .  <j>yHKuHn.iap KeTva- neT,iH- 
FHHMlir r .  CH

f ( x ,  t) =  q>0 (x) +  <p, (x) t +  <p2 (x) t* +  . . .



rEOMETPM^rECKAH nPO fPEC C H K 'f l

$yHKUH«anp. Mhcoa, ar*p <p̂  (j;) — /lexfaiwp Kynx;a^n (^.) Syjica, y ĉwiAa 

/ ( * .< > “  1
V' 1 — 2xt 4 - <*

rE0flE3HHECKAJl KPMBM3HA—rE 0flE 3H K  arPM JIHK. CnpiAa jKoftjiauil-aii 
■iH3H!cHHHr T. 9. 6y srpn  mon^HHiir 6epH.nran HyKTa.ua cnpTra ypimyBMH tskhcjihk- 
a a rn  npoeKUHflCHHHHr srpn-iiirn. TeKiic srpn  MH3H^HHHr OAaT^arn srpHJWH (i .̂ 
KpHB»3Ha) arpn qH3HitfiHHr y3 TeKHcjinrnjarn srpHjiaHHiijH ^jiqoBH 6yjiratiHra Jxniaiu. 
r .  3. 3 J’pK HH3HI^HHHr CHpT ycTH^a 9rpHJ13HH1UH JjlMOBH 6yjiaAH. SrpH MH3HK,HHMr 
o^aTflarn arpnjwrH arpn 'iH3ii^HMir Typpn qH3H^Aan, h w h  arpn qH3HK^a yHHiir 
6epn.nraH Hy«,TacHAa ytKa3n.iraH ypHHMaAaH ofhuih 6nnw  xapa:<Tep.iaiiraHH na6H 
a rpn >iH3H^HHHr f .  3. \ m  srp n  Mn3H^HHHr 6epHjiraH nyiaAa ysn ra  ypnnyB‘in 
reo/iesm; 'in3HK,4aii ofhluh 6m an  xapaKTepjiaHaAH.

CHpTftarn srpn  mhshi^hhht r .  3. chpthh srnuifla .yarapMafiflH, a w n  chpthhiit 
hikh reoMeTpHJicnra (t .̂ BnyTpeiiHHJi reoMeTpnn) on/uinp.

rE0|fllE3HMECKA3 JIHHHH — TEOAE3HK MH3HK — ^ap 6np Hyn,Tafla reofle- 
3hk 3rpnjihth (f;. reoAeSHiecKaa KpnBH3na) Hojira TeHr OyjiraH (cHpT^arH) ,mh3h^. 
r  q, HHiir eTapjinqa khmhk epjiapn yjiapimnr CHpTAarn yqjiapn opacijaarn shp 
^iici^a ftyjiJiapAan H6opaT. UlyHHHr yqyn TyFpn qn3Hi^jiap. TeKHCJiHKAa i^aHAaft a^a- 
MHflTra sra  ?5yJica, T. q. Jiap ^aM CHRTAa myHAaft a^aMHSTra sra.

tiiapAarH T. q. jiap— Karra afijiaHaJiap, unjiHHApAarii T. q . Jiap aca »H trrqk3tiv  
jiapAwp (14- BHHTOBaH jihhhh). - - . ■

A a a 6 .:  Jl. A . Jl i c t  e p  h h  k , reofle3HiiecKHe vihhhh. K p an aS u iH e  jihhhh  rxoBepxnocT*. 
rocT exH 3flaT , M ., 1940; n. K. P a  ui e b  c k  h fl, K ypc AH()xt>epeHi;HaJibHoS reOMeTpHB, ToCTexB*- 
flaT, M .. 1950.

rEOflE3HMECKHE KOOPflHHATbl— rEOflE3MK KOOPflHHATAJlAP—CHpTAara 
Hyi^TaHHHr srp n  MH3Htyin KoopAHHaTajiapn 6vjih6, 6yHAa u, v KOopAHHata qH3Hi\Jia- 
pn ypHHAa 6y HyicraAaH yTyBqH reoAe3HK qH3m\jiap oahh3Ah.

rEOflE3HMECKOE KPVHEHHE—rEOflE3HK ByPAJIHUI. CnpTAarH srp n  >!H3Hf^ 
iiHiir r .  6. ^yftHAarwra Tenr 6yjiraH MHiy^opAnp:

% =  L ~ ^ l ,
p ds ’

6yHAa p— 3rpH qu3iin 6ypaJiHuiHHHHr paAHycn, <p — CHpTra yTKa3H.araH nopuaji 
ftynaJiHuiH diuiaH srpn qH3HK,HHHr 6oui hopmujih flynajiHuiH opacHAarH 6ypqaK, 
ds—efi y3yHjiHrn sjieMeum SrpmiHK qMH^JiapHAa T. 6. HOJira afijiaHaAH.

rEOflE3HMECKOE COOTBETCTBHE—rEOflE3HK MOCJIHK. Hkkh cnpT nyiga- 
viapa opacaaarH T. m. uiyHAaft mocjihkkh, 6yHAa 6np CHpniHHr *ap naaj^ft reoAe3ii$ 
qH3«FHra (i^. reoAe3H«ecKaa jihhhs) hkkhhmh cnpTUHfcr reoAe3HK mh3iifh moq 6y- 
jiaAn. Macajian, cijjepaHH yHHHr MapiiasHAaH TeKHCJiHKKa npoeKuwuiaHca, y ^ojim  
»{>epaHHHr KaTTa aftjianajiapn TeKHCJiHWia TyFpn MM3Hi^Jiapra aftjiaHaAH, h m h  SyHflai 
MOCJIHK (,6np CHpTHH HKKHHMH CHpTra aKCJiaHTHpHUl) T. M. tfjfJiaAH. 

r .  m. AeHrH3 napTa-iapn Ty3nuiAa TaTftnt; arajiaAH.
rEOMETPHMECKAH nPOTPECCHH— TEOMETPHK nPOrPECCHfl * -  hkkhh-m

^aAH^aH 5ouuia6 ^ap 6np ^aAn Ma3Kyp nporpeccim yMyH y3rapMac 6^jiraH 6npop q 
cOHra (nporpeccHH Maxpa>KHra) ojiAHiirHCHHH KynaflTHpHuiAan ^ochji WjiaAnraH coh- 
jiap r.eTMa- KeTAHrn. I\ n. HHHr yMyMHfi H$OAacnHH 6yHAaft e3Hiu mvmkhh:

a, aq, aq3, . . ., aqn............ 

6yHAa a  — 6hphhmh xflA, q—T. n. MaxpatKH.
Arap a t > 0  6yjira«Aa T. n. HHnr MaxpawH 6«pAan caTTa (<?> 1) oyjtca, T. tic., 

Jrcyaqn, (?<1 6yjica, KaMaiOBiH T. n. AefiHJiaAHi MacaJiaii, ycyBMH f .  n. jiap: ^
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6, 12, 24, . . .  ( q =  2); 8, 16, 32, 64, . . .  (q =  2); KaMaiOBMH T. n. Jiap: 3, 1,

i ,  4 .  • • • (9 =  4 ) ; 8- 4> 2. 1 .4 - .  • • • / < ?  =3 ’ 9 3 1 2  \  2
T. n . hhhf flacT.naf)KH n  Ta ^a^HHHHr hhfwWhch 6y  (j)op.Myjia OHjiaH H ijw a- 

jiana/in:

n
S  =  a — a 9

n  1 —  q '

A ra p  |(/|<  1 Oyjica, ^aAJiapnnmir cohh liei(CH3 Kyn 6y jiran ,aa (n ->oo) h h fh h ah

aHHK S = __2___  jiHMHTra HHTHjiaflH, 6y  j ;o ji 6yiw a:i e3H.nafln:
1 — q 

a +  aq +  aq2 +  . . .  + 09" +  . . .  =
1— q

00
E v TeHrJuiKHHnr nan tom ohh reoMeTpHK l^aTop xe6 aTajia/ui, yHH 2  oq" K^pn-

n = 1
HHUIHfla e3HUI ^aM MyMKHH.

KaMaiOBHH r .  n . HHHr x occa jiap n  oa-b3aii aftHHH ajiM amTiipnmjiapfla, TeHrjiaMa- 
jjapHH eiH iuA a, ^aTopjiapHHiir si^HHJiaiuyBHHH TaKi^ocjiam y c y .n i 6njiaH TeKiuHpnm/ia 
JjjjuiaHHJia^H.

Mhcoji: 1 +  jc+ at2 +  jc3 +  . . .  =  2 Tenrjiawa m hjichh. TeHrjiaMaHHHr 'ian 
tomohh reoMCTpnn i^iTop 6yjiraHH ynyH, TeHrjiaMaHu 6yHflaft e3Hm mvmkhii:

— i-----=  2, 6yH;iaH x = + — .
1 — x  2

r .  n. xoccajiapn Kyn wn^aTnaH apnijiMeTHK nporpeccnn (^ .)  xoccajiap:ira vxmam- 
flHp. Ba"b3aH a/tabHeTaa T. n. -rr &Hjian 6ejirnjianaflH. r .  n. TepMHHH Oy nporpec- 
CHHHHHr HCTa.nraH >;a;»iHHiir an =  ■y  an_ t an_j_, SKaHjiHrnra a jio w o p fln p , b ih h

»iyc6aT ^a/inn T. n. Himr ^ap i^anAafi ^aAH y3iiaaH oji;/,mirn oa y3iwaH KeftHHrn 
^a/uiapn opaciwarn reoMeTpHK vpTa KHfiMaT/iaH H6opaT (i .̂ reOMeTpimecKoe cpe^Hee).

rEOMETPHMECKAH CYMMA—rEOMETPMK MHFMHAH— BeKTOpjiap HHFHH/W- 
CHHHIir 3CKH IiOMH (K. BeKTOpHOe HCHHCJieHIie).

TEOMETPHHECKHE noCTPOEHHJl (hjih Teopns reoMeTpimecKiix nocTpoeiuiii)— 
TEOMETPHK ACAIIIJIAP (eKH reoMeTpHK ncam jiap  Ha3apiiacn) — acarn nypoju iapn  
ckh ncam  BocnTajiapn 6njiaH reoweTpHK maicjuiap acam  ^aKH/iarH 6 hjihm , TaiJiHMOT 

4>iirypa reoMeTpnqecKafi). F . n . acocaH MatJiyM m apTjiapm i KaHoaTJiaHTnpaflHraH 
m aK jijiap  (Typpn HH3Hiyiap, Kyn6ypwaKJiap, afuiaHajiap na k .)  sc a a i MacaJiajiapHHii 
HapaflflH; jieKHH 6ynp,a ^an/iaH acam  BocnTaJiapH^aH (jjofisajiaHHm ojiflHHflan arT n6  
^yftHjiraH 6y.na/iH— 6 yjiap  KJiaccHK ac6o6jiap: mipKyjib Ba hh3fh<i (6np TOMOHjiaMa 
naTeMaTHK mh3fh ii) eKH ac a m ra  ;(onp qerapajiaH ran  pociiTajiap: yrojibHHK (lyFpn  
CypqaK MO^ejiH), qeT.napn napajijie ji HH3FHq, §kh TeKHCJiHKfla afijiaHa Ba yHHHr Map- 
Ka3H mh3h6 6epnjiraH  ^o ji^ a  (Jia^aT 6iiTTa hh3f h i  khcJioh (IIlTefinep acamjiapH), §kh 
4«^aT  6nTTa iiHpnyjib (M op— Maci:epoHH acauiJiapH), eKH Gomi^a BOCHTajiap 6y.nnniH 
*y.MKHH.

TeKHCjiHK^arH T . a . ^aw, (J)a3o,WH T. a. ^ a n  acam nocTyjiauiapHra (KOHCTpyK- 
to b  aKCHOMajiapra), h ih h  3Hr co/w a a  ieMeHTap MacaJiaJiapra TaanaflH. A rap  Macajia 
seKJiH coHflara siir cofl.ua acam Macajiajiapura KejiTHpmiraH 6yjica, e'iHjiran j;hco6- 
«BHaaH. ByH^a Jjap 6iip i^ypojira nocTyjiaTjiapHHHr MauiyM TynjiaMH >KaBo6 6epaflH.

ypTa MaiiTaoAa T. h. ra  oiifl MacajiajiapHH eqnm ycyjuiapnflaH acocnfijiapH 
^yiiH^ariiJiapflHp: nvi^rajiapHHHr reoMeTpHK ypHH ycyjiH, reoMeTpHK aJiMamTnpnm- 
* ip  ycyjiH, xycycHfi ^oji/ia roMOTeraa (k.) Ba yxmamjiHK ycyjiH, myiiHHr^eK, 
•JircOpaim ycyji.
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flcaiu nocTyjiaraapnHB MatJiyM flefi jpico6jia6, sicamra flonp MacaJiajiapHn e'}Hiu 
HaMyHacnfiH i(&iiTHpaMH3. BepnjiraH KecMaHH uupKyjib Ba hh3fhh epAaMH 6njiaH TeHr 
y>j CyjiaKKa OyjiHHr.

1 -y cy ji —  6y  ycyji 4>ajiec TeopeM acnra acocjiaHa^H (42- pacM). HxTHfipnfi AN  
Hyp yTKasnO, yn^a 6np- CnpHra TeHr 6yjiraH HxTHepnft AN^ =  N XN2 =  N 2N 3 Kec- 
Majiap eT^H3aMH3 Ba B N 3 KecMa yTna3aMH3, y iw an  kchhh Nx Ba M, Hy^Tajiap op^ajiH 
BN3 r a  napajuieji TyFpH wH3HKjiap ^TKascaK, yjiap AB  hh  H3jiaHaeTraH 6yjinHHiu 
Hy^Tajiapnfla Kecn6 yTafln: A K L =  /( ,/C j =  K 2B.

2- ycyji. HxTnepnii / 1| AB  Typpn mhshk yT!:a3a\iH3 (43- pacw) Ba y im a 6hp- 
6npHra TeHr y -ira  nxTiiepHii A 'K ' =  K 'L ’ =  L 'B '  KecMa eTKH3;iMH3. A A ' Ba B B ' 
jiapHH yTKa3H5, yjiapHHnr KecHuiiiui S  ny^TacHiw TonaMH3 (A 'B ' A B  fle6 ^hcoC- 
jiaiiMHS). K '  Ba L' jiapHii S /uih AB  ra  npoeKu,HHjia6 H3jiaHaeTraH K  Ba L  Hynia- 
JiapiIH ^OCHJl I^HJlaMH3.

3-ycy ji. AB  icecMaHH 6apop yq5yp'iaKHHiir wefliiaHacH fle6 i^a6yji i îijiaMH3 Ba 
y>iCypwaK MCAHanajiapH xoccacswaH <j)oii£ajiaHaMH3 (44-pacM). B  opi^ajiH HXTiiepaA
l TyFpn m 3iii  ̂ yTK33aMH3 Ba yiwa 6n p -6Hpnjra Teiir HXTHepHii BC =  BD Kec.Ma.nap 
§Tî H3aMH3. A Ba C hh, A Ba D hh TyTauirapH6 ACD yqdypwaK j^ochji iyuiaMH3, 
6epHjiraH AB  KecMa 6y y i 6ypiaKfla MeflnaHa 6yjiaflH. Yiwa hkkhiwh CM Me/uiana

yTKa3H6, AB  6HjiaH CM KecHwa/uiran L  nyi^TaiiH TonaMH3, 6y ^ojifia BL =  .i .  AB.
O

ByHflaH KefiHH KL= LB  hh acaftMH3, yn.n,a AK  =  KL =  LB  Cyjia/ui.
A a»6.s H . <I>. M eT  b e p y x h h . Meroflbi reoMeTpHqecKHx nocTpoennfl, ym eflrH 3, J I .,  

1940; B. H . A p r  y H o b h M . B. B a ji k , reoMeTpniecKiie nocTpoeima na nnocK ocT H , yqne*- 
n i3 , 1958; A. A n  j i  e p, TeopHH reotoeTpHiec k h x  n o c T p o e H H ii ,  nepeB. c n e s i ,  V '::ie;irn3 , J l . ,  
1940; A. H. 4> e t  h c o  b , reoneipH a b uino.ne, c/JercKaa 3nniiK.ione^Hii», H 3 « -bo  A nH  
PC<1>CP. M.

oo

rEOMETPHHECKHfl P f f l—rEOMETPHK K.AT0P— ̂  an ^T op  6yjiH6, SynAa
n = \

{o„} KeTMa-KeuiHK ( n =  1, 2 . . . )  — reoMeTpnx nporpeccHfiflHp (k,.).
TEOMETPHHECKOE MECTo—rEOMETPHK tfPHH. Bnpop uiaKJi (Hyi^rajiap, 

TyFpH HH3HKJiap Ba 6ouin,aJiapHHHr) TeKHCjiHKflarn §kh (jjasoaarn F. y . — TCKHCJWKTta 
6kh (j>a304a wofijiauiraH Ba TafiHHjm xoccajiapra sra  6yjiraH uiai<juiap TynjiauH. 
Onarpfl HyKTajiapHHHr T. y ., Typpn MH3H^.napHHiir F. y ., TeKHCjinK:iapHHiir f .  y. Ba 
6ouiK,ajiap i^apaJiaflH.

MHCojuiap: 1) 6epm iraH  a  6ypqaKHHHr (a  <  180°) h ih m  >KofijiamraH ^oji/ia 
yHHHr TOMOiijiapn/iaH Tenr y30KJiHK/ia eTraH tiynTajiapiiHiir T. y. 6y 6ypwaKHimr 
6HcceKTpncacH/inp; 2) CepnjiraH AB  KecMa^an 6np 6npjiHKi<a Tenr y30K,jinKAa Typa- 
AHraH (45- pacM) Hy^TajiapHHnr T. y . KLMNPQ ennn, srpH MH3HK, 6yjm 6, y Onp- 
6Hpnra Tenr iiKKHTa napajuieji KL  Ba PN KecMaflaH Ba h k k h tb  4 ( 1 )  Ba B (  1) H pm
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aftJianaAaH HfiopaT; 3) ftepiwraH A HyK,ta op^a.iH fT33HraH Ba 6epHJiran «  tckhc- 
/mkka napajijieji 6yjiraH  TyFpa HH3Hj ĵiapHHHr T. y ,  uapKaatt A  HyivraAa 6vjih0, 
TeuilcVinrn 6epH„iran a  TeKHCJiHKKa napajijieji CyjiraH (?kh y 6«jiaH ycTMa-ycT Ty- 
n&Xttrtti) t^ppH HH3Hiyiap AacTacHflHp; 4) 6epi!JiraH TetaiciiHKsa napajijieji 6yji«6, 
jhJUBi Maco(|)ara ysoiyruiraH  t$ fp h  mh3hkjiapHHHr T. y . BKKHTa napajuieji

TeKHCJiHKflaH nfiopfT; 5) 6epHJiraH l Typpu qHSHi^ 
opnajin  yTa^HraH Ba 6epHJiraH 0(r) c ^ e p a ra y p n -  
HaflHran TeKHCJiHKJiapHHHr T. f .  t TjfFpw 4K3h^- 

M  hmhi' Ba O(r) c<J>epaHHHr *oSjiaiLHiiiHra i^apaS hkkh- 
Ta eKH 6H rra TeKHCJiaKflaH H6opaT ftyjiafln eutt 
6HTTa \aM TeiiHCJIHKHH TaCBHp STMafl/IHJ Ba Ĵ O- 

t  Ka3o.
Kj/nnnna 6np xhji reoMeTpiiK ofipaaHH (6kh 

45- pacM. HyKTajiap TynjiaMHHH) 6np § kh 6omn;a uiaKJuiapHHHr
. T .  y .. fle6 . i^apaui MyMKHn. Macajian, 5ap-6 n p H ra

naftajuieji OyjiraH HKKHTa ctj Ba a 2 TeKHcjiHKHH 6epiuiraH a  tokhcjihka3h TaSiiHjiH 
Mapo^afla HCOftjiauiraH HVi^rajiapHHHr T. y. jy& jpiM, fiepwiraH a  TeKHcjiHKKa na  ̂
paflvieji 6yjin6, yHAaH TaflHHjiH Maccxjia/ia eTraii Tyrpn lin3HKyiapHHHr T. y. Ae6 \ m  
nipaiu  MVMKHH.
‘ rEOiWETPHWECKOE CPEAHEE—rEOMETPHK ?PTA  KHflMAT. n Ta Myc6aT 

tfi, f iy  . . ., an coHjiapHHHr T. f .  Ae6 , 6y  coiuiap KynafiTMaciiAaH ojiiiHraH 
n  - AapawajiH apH({)MeTHK HJiAH3ra aflTHJiaAH ( ^ .  ApH;J)MeTH'iecKHfl KopeHb):

n . n

G =  ? ar at - . . . - a „  e*H G =  y  •

H|£KHTa Ba. a 2 coHHHHr P. y . a ,  Ba a.t con;iap o p ac iw arti y p ra  nponopunoHaJi 
coh ne6  \aM  aTajiaAH.

- Bnp neqa MycOar cohhhht F . y  K- 6y  coHJiapHHHr )(ap KaHAafi ypra K,nflMaTH 
itafin (k;. CpeAHee in ce ji)  6epHJiraH coHJispHHHr anr KarracH 6HJiaH anr KHqnrn opa- 
c m a  erraH conra TeHr (CpeflHee miceji TepMHHHAarn 6ouiKa TepMHHJiapra KapaHr).

* rEOM ETPHJi— rEOM ETPHfl. Hacrjiaft T. maKJiJiap ^a^itflarH, yjiapHHHr TypjiH 
^HCMJiapnHHHr y3apo jKOfljiaHHuiH Ba yjiqaMjiapn j ^ n A a r n ,  uiaKJiJiapHHHr ajiMam- 
npHAHiuH ^a^HAarH c()aH Aefi ^apajiap sah .

• r .  TapnxH i^aAHMrH AyHeHHHr y30^ yTMHuiHAaH 6ouuiaHaAH, jieKiw y iuy6xa- 
CH3, tuapK MaMJiaKaTJiapHAa nafiAo 6yjiraH. T. HHiir TapaiyyieTHHH TvpTTa Aasp 6 h- 
j b r  xapaKTepjiam wyMKnn, jieKHH ymiHr qerapacHHH fnpop Matjiyw HHJiJiap 6njiaH 
SKpaTH6.6yjiMaflAH.

BnpHH'iH A a s p — r .  HHHr naflAo 6yjiHui AaepH 9paMH3AaH o jia h h fh  V acpraqa 
6f j ir a n  AJBpnH y3 KMnra ojiaAH Ba KaAHMTH M ncp, BaBHjiOHHti Ba rp e u n sA a  ep yjiqaui 
BiiijiapHHHHr T a p a ^ n e T n  6njiaH q aM6ap 'iac  5oF.fiHK.AHp ( r .  hom hhhhf y3H j^aM aHa 
niyHAaH kcjih6 HHf;i\aH).

^HHHft MapocHMJiap Kyp6oHJiHK 6epHjiaAHraH 5K0?jiap KypHiu HiujiapH 6HjiaH 
6ofJiaHran (k;. /le jioccK aa 3aAa'ia), KiiuiHJiapiiHHr aMajiHfl s^THeiKJiapH ep MaflAOH- 
jap H  k)3hhh, HAHUiJiap, Kop3HHajiap Ba a o h  caKJianaAHraH OM6opjiapiiHHr ^awMJiapn- 
bh (chfhm hhh) y jiq a u ira  o jih6 K ejiran.

FeoweTpHK Mai>JiyM0T Ba cJiaKTjiap acocaH » 3  Ba ^a}KMJiapHH ^HCo6jiaui j^ai^HAarH k,o- 
w a j ta p ra  KejiTHpnjiraH 6yjiH6, 6y KOHaajiap m 3hthi^h^ xapaicrepAa 6yjiraiiHAaH x,avi Kyn- 
p o ^  3MnnpHK xapaKTepAa 6yjiraH . 3paMH3AaH o jia h h fh  V II acpAa reowerpHK Ma-bJiyMOT- 
ja p ,  rpeK TapnxqHjiapHHiiHr (|)HKpnra K;aparaHAa, M ncp Ba BaBHjioHiwAaH TpeuHBra yTraH. 
FpeK,<J>ai(jiacy([)jiapH M hcp ea R ibh jiohhh  AOHHUiMaHAJiapHHHHr nuuiapH 6iuiaH TaHiima 
SeuiJiaraH. AHa iu y  BaK,TAan 6ouijia6 F . rapat^neTHHHH r hkkhhmh AaBpn —  T. hh  (Jian 
cn$aT«A a cwcTeMajiH 6aeH ^h jihu i AaBpn 6ouuiaHaAH, 6yHAa 6a p q a  wyM Jiajiap hc6o t  
HWHHap »AH. By AaBpra KeJiu6 FpeuHHAa 4>ajiec TeopeMajiapn (spaMH3Aan ojiahh- 
n» V I  acp ) MsrwiyM 6y jira n  s a h . <l»a.aec M hcp 6yfljia6 cae^aT  khjih6, reoM erp«i
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Ba acrpoHOMiiara oha MauiyMOTjiapHH, wyMJiaaaH y<i6yp«iaK CypHaKJiapHHHHir fiHFHH- 
Ahch jjaKHAarH, hmkh MH3H.nran CypMax jja^HAarn Ba 6om ^ a watjiywoTjiapHH ko^hh- 
jiapAan JpranaAH. A naK carop (9paMH3AaH ojiahhth VI acp) .nonnaHHHr KBajjpaTypa- 
ch na nepcneKTHBa 6njian  uiyFyjrjiaHraH. I lH ^ arop  J jihobaoui CyjiMaran K*CMa.napHn 
(nppaii.HOHa.1 coHjiapHH) K aui$ ^nJiasM, y3m!HHr homh Cnjian aTfljiaAHraH TeopeMaim  
hcGot n,Hjiaa». riH(j)aropHHHr h3Aouih 6y jiran  ^ hocjihk rnnnoK paT (3paMH3Aan ojiahh- 
th V acp ) T. hh «3jieMeHTjiap» KHTo6n^a h3mhji 6aeH k̂hjmah Ba o f i ia  uiaKJinHHnr
I03IIHH aHHKJiafiflH. ,

rap'iaH IljiaTOH Ba yHHHr uiorHpflH ApncTOTejib (spaMHjaaH o jiahhth  IV acp) 
T. Cyftma )^e'i iviHAaft acap ^OJi^npMaraH 6yjica.iapna, yjiap f .  cncTeMacH Ba yimnr 
acocjiaHHUJHra KaTTa ajpiMHjiT 6epHuiraH; yjiap T aipn^  Ba aKCHOMajiapra acoc 
i\y3niuraH. IIIyHAaft i^hjih6, Tpeunafla T. uiyH^afl Tapaiytfift to iiahkh , y m  MavnyM 
6np cHcreMara cojimu 3apyp 6yjin6 kojiah. ByHAaft huihh i^HJiraH khiuh Ebkjihx 
(3;>aMH3flaH o jim h th  III  acp) o Jjjah . V sjieMemab T. hh acoCHft ik^HJtajtap— aKCHO- 
Mfl-iap a6ocn.Ha y3HHHfff 13 fouAffl? flattlJfyp ijtcoO lSpi (kiieliJMjiSp) KHTo6HAa fiaeii 
kiijvih. Ebkjihm 3h KeftHH rpeuHHAa T. hh hh th  Kaui$neTjiap fiHJiafi 
ApxKMes, AnojuioHiift, SpaToctJjeH (9paMH3AaH o jiahh th  III  acp) Ba 6ouiHa.iap Ka6y 
Maiu^yp MaTeMaTHKjiap suiafi hjko* KHjiflHJiap. '

K^ahmth ^yjiflopHHJiHK Ty3yMHHHHr eMHpnjiHiUH. TpeuHH^a r ,  TapaKnneTHHHnr
Tj-xraJiHuiHra ojih6 Keji^H, jieKHH T .  apa6 uiapKH MaMjiaKatjiapn, # p ra  Ocne na 
J l̂lHflHCTOHfla TapaK^HH KHJia 6op«H.

EBponaaa KannTajin3MitHHr nafi/io 6^ jih u ih  T. Tapai^KneTHHHHr h h th , y v n m a  
fliBpHra ojih6 xejiAH; XVII acpwiHr 6hphhhh  npMHfla AesapT Ba OepManHHr anaji*- 
THi; r .  (i^.) /ipaTHUiH m y AaBpra MaHcy6flHp.

AnajiHTHK T, icoopAHHaTajiap MeTOAHra Ta>iHH6 reoMeTpHK iuanjijiap xoccajispn- 
b h  y jiapH H H r aJire6paHK TeHTJiaMajiapnra i^apaS TewuHpaAH. ,HH(j><|)epeHUHaji ^ikm6 
Ba recweTpHK maKJijiapHHHr noKaji xapaKTepsarn (6epH.nran ny^Ta aTpcn})Haar») 
xeccajiapHHH TeKiuHpiiiu MVH0ca6aTH 6ujiaH Sfijiep Ba Mohw acapjiapnaa XVIH acjp(■ 
Aa AHiWepeHUHaji T. (^ .) apaTHJiAn. XVII acpHHHr 6hphh>ih spMHAa >K- fl»3apr w  
B. riacKajib acapjiapnAa rpoeKTHB T. (^ ) nafiflo 6yjia OonijiaAn, 6y T. a&ctjm6 
nepcueKTHBajiapHH TacBHpjtaiUHH JpraHHiuAa, yiwaH KeS hh sca (J)a30HHHr 6npop Hy%- 
TacuAan 6hp tck h c jih k h h  hkkhh^h  reKncjiHKKa npoeKUHHjiamAa uiaKjuiapHHHT ysnp - 
iiaftAHraH xoccajiapHHH ypraHHuiAa naflAo SyjiAH Ba hh>;oht )K. IIoHcejie acap*»pH » 
TaKOMHJUiauiTiipHJiAH.

r .  TapaK,KHeTHHHHr TypTHimH AaBpH hocbkjiha  re<»ieTpHajiapHHHr H p an in m aa  
6HjiaH HHtuoHJiaHaah. B y reoMeTpHJUiapAaH 6hphhm hch JIofiaieBCKnfl T. cn  6 fnM , 
y«H JIoea^eBCKH^ T. hh  acocJiaiUHH TeKuiHpHuiAa, }KyMJiaAaH napajtjie ji ry rp w  *  
3HKjiap ^a^HAarn ascHOMaHH (i^. J lo 6aHeBCKoro reoMeTpHs) TeKuiHpHuiAa sp a ira B . 
y 3 r .  CHHHHr M33MyHHHH H . H . JIo 6aHeBCKHfl 6npHHHH MapTa 1826 fl. Aa K fiem
yHHBepCHT6TH (J)H3HKa- M3TeMaTHKa (JiaKyjIbTeTH MaWJIHCHAa 6aeH HHJIAH. y«HW 
acapH sca 1629 ft. Aa arbjioh s th j ia h .  BeHrep MaTeMaTtirH Hnom  BoAsh u iy  Mac»* 
jia ^ai^HAarH 6np  03 xompok huihh 1832 h . fla atjioH  nHJiAH.JIo6aMeBcr.Hft F . c h h h t  
H|viTHjiHuiHAaH 6o uuia6 MaTeMaTHKaAa, KyMJiaAaH T . Aa aKCHOMaTHK MeTOAifflHr ajj»- 
m isith My^HMJiauiH6 k,ojiah. E b k jih a  T. ch (M3i:Ta6Aa JiyiTHJiaAHraH oAaTAaru & » -  
weHTap r . )  Ke?HHiaJiHK aKcnoMaTHic >KH^aTAaH acocjia6 SepHJiAii. J lo 6aqeBcKtift T . ,  
lipoeKTHB r „  ai})({)HH r . ,  Kyn y.moB.nH (n yjmoBJin) E b k jih a  T. Ba 6ouiij§  T. j u f  
kp6h r .  jiap  aKCHOMaTHK acocJiaHAH. • .  ■

Xo3Hprn BaH,TAa T. Kyn xhji T. Jiap Ba H33apH«jiapHH y3 nwnra o jira u  6j?j»<V 
y.nap opacHAa aHHK Merapa flyi^. IUy 6njiaH 6npra aftpHM reoMeTpHK Ha3apH5w a ^  
fmajiH3 (AH(j)(j)epeHUHa.ft T .) 6n.'ian, Tyn.naMjiap HasapnflCH (Hy^Tajtap TynjiaMJiaM 
Ha3apnHCH, Tonojionta) 6HjiaH i$ uihjih6 KeiraH. X a P 6np r . Coiu^acHAan 
4>;i3ohh TeKuiHpHuiH 6HjiaH (E bxjiha, JIo6aMeBCKHfl T. Jiapn), KaHAaft MeTOAJiapW* 
^.#AaJiaHHuiH CHjiaH [Macajian, anajiHTHK T. Aa 2- TapTn6jiH srpH  >)H3H^jiapnHW 
aHdDHTHK Ha3apHHCH, - eKii CHHTeniK r .  Aa (n-) 2- TapTH6jiH srpn MH3Hiyiapun»
CHHTCTHK, COt|) rCOMeTpHK HaMpHSCH), KSHAafi 06te.KTJiapHH (uiaKJIJiapHH) eKH 
mmr xoccaJiapHHH TeKuiHpHuiH Cnjian (Macajian, Kyn enJin.iap Ba yjiapiiHiir Xocca-
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^apHHH, srpn mh3hk Ba cHpTjiapHH Ba k . jiapHH TSKiiiHpHui MyMKHH) (jjapx,
AH. MeTpHKa Macajiajiapn (KecMajiap yayn-iHKJinpn, gypnaKjiap Ba K)3jiapHH yrnam ) 
MeTpHK r .  TyiuyHMacHra ojih6 KejiatH. Mnu,HfleimHa (TerHUiJiHJiHK, >KOHJiaHHuiJiHK) 
Macajiajiapn jqojiaT T. ch, ht>hh npoeKTHB T. TyuiyH>iacHra ojih6  KejiaziH.

r .  hh acocjiaui Macajiajiapn yHHHr MaHTH^nft acocjiapHHH, yHHHr axcnoMaTiuacK  
Ba Ty3HJiHUiHHH vpranyBwn 3.ieMeHTap T. 6yjiHMHra KejiTnpaflHKH, 6y  hjimhS <J>aH
r .  acocjiapn m 6  aTaJia^n.

r .  jiapHHHr x a p  6 h ph h h  KJieftHHHHr TaKjiHijinra K ypa (i^. S p jia n re n c K a a  n p o r-  
paMMa) yHHHr y p r a i ia /w r a n  ajiM auiT H pH uuiap rp y n n a c n  (n;.) opi^ajiH x ap an T ep jiau i 
MyMKHH. M acajiaH , s.ieMCHTap r .  Sbkjih^ j^apaKaTjiapn rp y n n a c n  CnjiaH, a<J)(J)HH r .  
a<j»|)HH ajiM auiT H pnuijiap  rp y n n a c n  6njiaH , npoeKTHB T . 6 a p n a  K0JiJiHHeaaHHJiap 
(npoeKTHB aJiM auiTHpHuiJiap) rp y n n a c n  6hjmh xapaKTepji?HaAH.

rpen: yeo) —  ep Ba (leTpeoj —  yjriaftMUH cyajiapn^aH o.nnHraH 6yjiH6, jiyFaBHfl 
MatHOCH ep yjiqaui AeMaMiip.

Ana.6.: >K. A j a i i a p ,  SneM eH Tapnaa reoM eTpaa, h. I h  2 . y q n e j i r n s ,  M . 1958; 
f l. H. n e p e n e j i K H H ,  K y p c  sjieMeHTapuofl reoMeTpHH, ‘i, 1, 2 , T ocT exns^aT , M .. 1948; 
<I>. K  .1 o fi 11. SjieM eiiTapnaa MaTeMaTHKa c to> ikh  3peiiHa Bbicmefl, t .  I I ,  OHTH. M ., 1935; 
E B K ji h  fl, Haqajia, rocTexH3flaT, M ., 1950; B. JI. B i b  g e p B a p j e n ,  IlpoSyKjiaiOiliaHCii 
nayxa, H>H3MaTri!3, M ., 1959.

rEOMETPMfl nOJTO>KEHHH —  X.OJIAT rEOMETPHHCH —  npoeKTHB reoMeT-
pHHHHHT (l^.) y3H.

TEPOHA 4>OPM yjIA —  TEPOH O OPM yjlACH —  yM6yp'iaic k>3hiui yiiHHr y i  
TOMOHH Opi^ajIH II(})0^ajI0BiIH (j)opMyjia:

S =  V  P i P — a) (p — 6) (p — c),
6yn.ua 5 —  yMSypwaKiuiiir io3H, a, b, c— TOMOiiJiapH, p— sipHM nepHMerpn, ni>!!i:

„ _  a + b + c
2

By 4>opMyjia TaxMitnaii 9paMH3iiHiir I acpnAa AjieucaHflpHSiAa HUiJiaraH i^aAHMrn 
rpeic HioKeHepn Ba ojihmh Tepon homh SHjian aTajiraH. FepoH TOMOHJiapn a =  13, 
6 =  14, c =  15 Ba a =  5, b =  12, c  =  13 6yjiraH y46yp>iaKJiapnH TeicuiHpraH, 6y- 
Jiapnnn r TOMOHJiapn Ba K>3JiapH (84 Ba 30) 6yTyH coHJiap 6Hjiait H(J)oAaJiaHrau. 
KeftHHwajiHic T0M0H.napn Ba K)3Jiapn 6yTyH coh 6njian H(J)o,najiaHaflHraH 6ynflaft y i -  
6ypqaKjiap Fepon yqfiyptiaKJiapH ne6 aTajiaAHran 6yjiflH. ToMOHJiapH (KaTeTJiapH aa 
r»inoTeHy3acH) 6yT\'H coHjiap Gnjian HtJjoaajiaHaflHraH TyFpH 6yp'iaKjiH yq6ypqaKJiap 
riHcjiarop yi6ypqaKJiapH fle6 aiajia^H (yjiap aPiin Bai^Tfla FepoH yq6ypqaitnapH 
HaMflHp).

TE C C H A H — TECCHAH— sjieMeHTjiapii n  Ta y3rapyBwHjiH f  (JiyHKUHHHHHr hk- 
KHimH xycycHft xocnjiajiapn^an H6opaT 6yjiraH (J>yHicu,HOHaji ^eTepMHiiaHT. MacaJiaH, 
jra y3rapyBMHHnnr (J)yHKu,HHCH ywyH T. CyHAail icypHHHiuAa 6yjiaflH:

djjr d2f  d2f 
dx2 dxdy dxdz 

d2f d2f 
dydx dij1 dydz ■ 

d2f  d2f  & f 
dzdx dzdy dz1

Arap Maxcyc M (x, y, z) nyi^rana F. nojira TeHr 6yjiMaca, y  ^OJJfla M  Hyî Ta 
f  (x , y, z) =  0 cnpTHHHr xocMac Maxcyc HyK,TacH fleftHJiaflH.

THJlbBEPTA nPO B JIEM bl— rH JlbBE PT nPOBJIEMAJlAPM— MaTeMaTmuiapHHHr 
1900 ft. ;(a IlapHHCAa Oy/iHo yTraH Xajin,apo uoHrpeocHfla /1. FHJib6epT ypTara Taui-
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jiaraH fiHrHpMa y>i Macajia 6yjiH6, y jiap  MaTeMaraKaHHHr TypjiH co ^a jiap n ra  (coHJiap 
HasapHHCH, TyiuiaM.iap Ha3apHRCH, (bynKu,H;uiap Ha3apHHCH, rpynn a jiap  na3apHiicH, 
TonojjorHH Ba Soiui^a co ^a jiap ra ) oh;i/ihp.

f .  n. HHHr 6at3HJiapH KyflHAarHJiap/iaH HfiopaT:
I .  KonTHHyyM KyRBaTHra TernuiJiH npo6jieMa. K,yBBaTH caiiOKJiH TyruiaM kvb- 

BaTHAaH Karra, JieKHH KOHTHHyyM KyBBa™.iaH khmhk O yjiran TyriJiaM MaBwyAMH?
I I .  ApH(})MeTHKa aKCHOMaJiapHHHHr 3HMHHTCH3.iHrHra o h a  npoojieMa. ApH(j)Mera- 

Ka aKCHOMajiapH cncTeMacHHHHr 3HAansTCH3 3KaiuiHrHHH neiiJiH coHAarH fleAyKTHn 
(J)HKp lOpHTHUI fiyjIH 6HJiaH HC60T KHJIHUI MyMKHHMH?

I I I .  H k k h t3  TenrAom TeTpaa^pHHHr TeHr 6yjiaKJiapAaH Ty3HJiraHjiHrn ^aK,H^arH 
npo6jieMa. HKKHTa TeHraoui TeTpas^p TeHr 6yjiaKJiapflaH Ty3HjiraH 6y jia ojipahm h?

V II . A jire6panK Ba TpancueiiAenT coHjiap ^ai-jHAarH npo6jieMa. a —  a jire 6paHK
p

coh ( a  0, a f  1) Ba p  —  ;u ire6paHrJHppaii,H0Haji coh 6yjiraH/,a a  KypHHHUWarn 
coh TpaHcueHAeHT coh 6yjia o jhahm h?

r .  n . HHHr 6at3HjiapH ^03H prana ^a ji lyuiHHMaraH. )KyMJiaA.aH, 6y  epfla neji- 
THpHjiraH npo6jieMajiapaaH 6npHimHCH (KOHTHHyyM npo6jieMacH) ^ a jm ra n a  e^HJiMa- 
raH.

rHJIbBEPTOBO nPOCTPAHCTBO — THJIbBEPT <1>A30CH — n ymoBjiu  Ebkjiha 
$a30CHHHHr ieKCH3 yjmoEjiH j^ojira yMyMjiaiurapHJiraHH. T. <j). HHHr 3JieMeHTH 
(BeKTopH) xlt x2............xn, . . .  coHJiapHHHr uiyHflafl iceTMa- KeTjinrHAHpKH, 6ynAa

co
^  K^aTop HKHHJiauiyBMH 6yjia^H. BeKTopjiapHHnr A hfhh^hch Ba BCKTopim coHra

; = l
KynaflTHpHiu aMajiH oAaTAarma Tai>pH(})JiaHaAH. HKiarra x (x u  x2, . . ., xn , . . )  Ba 
y (ijx, i/2........... yn-.-) BeKTopHHHr cKajiap KynaHTMacH, TaT>pH(j)ra Kypa, (*) (x, y) =

00 °0 00
= 2 ' v» yt r a  TeHr C y^a^n  Ba u iy  6njiaH 6np ra , ^ x  j, ^  y j  KaT0PJiaP siKHHJiamyB-

i = i  ( = i  / = i  
>m 6yjiraH ^oji^a (*) KaT0P >;aMMa b3kt nKHKJiainyBqn oyjiafln. r .  (j). KBa^paTH 
HiiTerpaJUiaHyBMH (JiyHKunajiap cf>a3ocH 6 tbjikhh khjihiu MyMKHH (n,. CyMMHpyeiaaa 
(j)yHKu.H5i). MyHOHHH [—Jl, Jx] KecMafla 6epnjiraH 6yiwa"i (j)ym'HHsijiapHHHr ^ap 6hph-. 
ra yHB«r Oypbe K09(j)!}>HUHeHTjiapH KeTMa- KeTjinrHUH moc K,yflcaK, y ^ojifla /  Ba g  
^yHKUHsuiapiiHHr

+  7t

( /, g) =  |  f ( x ) g  (X) c'x
—7t

c ia j is p  KynaftTMacH 6y K03(j)![)HUHeHTJiap TepMHHH 6njiaH h ^ o a j  KHJiiinran/ta (*) Ky-
pHHHiiiHAa e3H.iaAH. ByiiAaft TajiK,Hn sram A a <l)ypbe K09({K})HUHeHTjiapH 6np  xhji 
CyjiraH hkkh  TypjiH (JiymcuHa aflHH 6n p  SJieMeHTiiH H(j)OAajiaftAH. F. (!'. h h h t  Comi^a 
MOAcjnapH xaM 6op. T. <j). xoccajiapn opacHAa aim a mv^hm axaMHiiTra s ra  6yjiraHH

\\f\\ =  V~U7W

CKajinp KvnaftTM.1 6HJiaH aiiHM anaAHran HopMa («,-) Ma-bHocnAarn TyjiHKJiHK xocca- 
CHAHp (K. IlOJlHOe npOCTpaHCTBO). r .  (j). HH fjnpmiMH 6yJIH6 HeMHC MaTeMaTHlH 
THJib6epT TeKUiHpraH 3ah . T. d). TymyimacH MaTeMaTHKaiiHiir (j)yHKUHOHaJi anajiiB , 
a^THMOJiAap na3apH>icH, HHTerpaji TeHrjiaMajiap Ka6n 6yjiHMJiapHAa Ba 6omn,a 6yjiHM- 
jiapAa vnpa6  TypaAH.

THnEPBOJIA —  THIIEPBOJIA —  AOHpaBHH KOHycHH yHrnir HKKiiTa HCOBMHCHra 
napajuieji tck h c jih k  6HJian KecHtu^aH ^och ji 6yjiaAHran 9rpH hh3HK (46-pacM ). F. bh 
kynrHHa 6ouiKa ycy jijiap  6Hjian ^aM Tai.pH(j)Jiam MyMKHH.
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f e (|epllJl̂ al̂ ;lHK*Ĵ Ta H yniaraia 6 raH Maco$a jiapH a(*Hp*ocH (bScowot lyitMaTn) 
puac 6yjytiH M  Hy^TajiapHHHr (TeKHaiHKj»rH Hy^Tcyiap) reonerpHK tpm^Hp. 

A rap sa  — (fepwiraH nytvrajiap, bm b  F. hhht 4»oRycnapH, 2a — 6epH/iraH 
kectia Ba Af—IVHHHr yarapyaw Hy^xacn 6jMca, y jpw w  t .  xoccacHHH 6ytv;ai 

v -  KypHHHiufla e3Hni mymkhh:

\M F r ~ M Ft \ =  2a

§KH

?
— j£

f* i,

t$ r .  HHHT

HHflHHCa, c =
Ba

C n
cohh r .

a .. ;, ......
r .  HKKHTa TapMOK^aH

6yH^a a Ba b — r ,  h h h t  apHM Jty ia p n , x, y  —  
M  Hyi^taHHHr J'3rapyB q« KoopAHiiatajiapH. f .  
Hiwr Tenr^iMacHAaH f .  Mapica3ra b» h k k h ts  
CKMMerpnn ^KHra a ra  CjfaraH h kkhhhh  TapnrtS- 
/IH s r p n  1H3HK 3K3HH KejlH6 WHI^aflH. X T. 
HHHr ^aKHK,Hfl y iy i, y  jty  yHHHr .waB^yM yiyi 
AefiHJiaAti (2a Ba 2b KecMajiap ^aM moc TapTHfi- 

MattxyW jfryiapH AefltfJiaAii). Arap, F^F  ̂=  2c Ae6 (}»apa3

HHHr 3KCU,eHTpHCHTeTn f[e6 aTajia^H ( f .  yqyn e > l ) .

H6opaT. r .  acHMiiTOTajiapHHHHr TeHrjiaMajiapn . y  =  

* * ±  x  KypnHHiUAa, yHHHr AHpeicTpHcajiapu ( k )  TeHrjiaMajiapn x  = ±  —  Kypa-
CL \;vv . r C

m irna  6y/iaAH (pacM.ua dt  m  d2—AHpeKTpHcajiap).
. .  r . - W  0Hp H.yHTacHAaH 3Hr hk,hh <{)PKycraMa 6yjiraH  MacocjiacHiiHHr 3Hr aiyin 

WipeKTpncacHrawa 6yjiraH Macotj>acHra HHcCaTH j3rapM ac coara (sKCueHTpneiiTeTra) 
TeHr 6yjiraH Hyi^TajiapHHHr (TeKHCJiHK HyKiTajiapHHHHr) reoMeTpHK ypHH/wp.

A rap  F. HHHr aCHMnToya^iapH KdopAHHaTa ^ J ia p n  fle6 i^aCyji HHJiHHca, yHHHr

tenrjiaMacH i/ =  A. KypHHHHwa S3HjiaiH, fitHH F. jecKapn nponopuHonaji 6opji3Hh ji-

■HHr rpa<JiHrHHH TacBHpjiaft/iH. •
A rap  a=b  6yjica, T\ Tenr tomohjih F. AefiHJiaAH; 6y ^oji-ia KoopflHHaT 6yp-

laKjiapHHHHr 6HcceicTpHcajiapH.r .HHHr acnMnTOTajiapii 6yjiaAH. F. y  = —  MyHOca6aT-
x

n ra r  rpaijw rn CH^araAa 0at3H 2- Aapa>KajiH TeHrjiasiaJiap cnCTeMacH Ba 2-AapaHca.iH 
njircH3J!HKJiap cHCTeMacHHH rpaijiHiC ycyji^a enHiu yqyH 3Hr, coAAa H0M0rpaMMa 
(i^.) CHiJiaTHAa HuinaTHJiiiiiiH mvmiuiu.

Bnp  Karop c[)H3HK npoueccjiap Ta^pHoaH F. HHfir y 3 acHMnroTajiapHra HHcfiaraH
k

TysHJiraH y =  TenrjiaMacH 6H.ian HcjioAa-iaHr-aH ^onyn 6yfinqa 103 SepaAti. iq. Ko-

nnqecKHe ceqeHHH.
rpeic. huperbole — oprai^, 6ypTTnpHiu (2px 103 y1 K)3AaH Karra). 
rHnEPBOJIHHECKAJl rEOMETPMB — rHFlEPBQJlHK TEOMETPHJl — Jlo6a- 

^eocKHH reoMetpnacH AeraH H6opaHHB]r xyAAH Jf3H (k- Jlo6aMeBCKoro reoMeTpHw), 
ByHHHr T. r .  ,Ae6 aTajiHiiiHra ca6a6 iuyKH, o/iaT/iarH Ebkjiha reoMeTpiiacHAa s in x  aa 
cos x  TpnroHOMeTpHK (|)ytiKu.Ma.iap l^anfiafi a^aMHsrrra s ra  6yjica, 6y reoMeTpHHHHHP 
acocHfi My«oca6aTJiapHAa sh x Ba ch x  iHnep6ojinK ({jyHKUHHjiap xy&AH uiyn^afi a^a- 
midTra 9ra. i

rHflEPBOJlHHECKAjJ CIIHPAJId — THIIEPBOJIHK CnHPAJI — M nyivra afS- 
«nyem n OA Hyp 6yfiHqa liuyiiAafi ^apanaT iyijicaKH, yHAaH 0  afijiaHHUi MapKJOnraia 
fiyjirau Maccxfia afijiaHHUi Oypwarara TecKapn nponopuHouaji 6yjiraima M Hy^Ta mhj-

c. TeHrjiaMacH p =  —, 6yHAa a — O icyT^AaH 6«pop l  
<P

m  TeivHc a rp n  >ih3hi^. T.
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TyFpK HiraHK^aMa, m>HH F. e. hiht acHMnTOTdcnraia Oyjiran Maco<j>a (47-f>acii)i 
F. r. acHMnTOTacH x  KyrO Jjy jra  napajuieji.

A rap p fiHjiaH <p opacwaarH MynocafiaTim fleKapT KoopABHaTajiapwfla j/ “  • :  
uwKJiHfla e3caK, y  *oji;aa fly tecKapH nponopnHOHaJiJiHK MyHocaCaTHHrtr rpa$  
rnnepfiojia fiJjiaflH. f .  c. hhw  homh aHa iuyaflaH KejinO iH^a/iH.

CnHpajib.
nfllEPBOJlHHECKA# TOMKA noBepxHomi —

C H p T H H n r THriEPBOJIHK HyKTACH —  c w p T H H H r  
T a y c c  s r p n j i M r n  ( k;. . F a y c c p B a  n p H B H 3 iia )  M a H tjw fl  

6 y .n r a H  H y i v r a c n .  T .  H . BK,H H H fla c i i p T  s r a p  K ^ p n -  

HHuiHAa C^jiaflH.
rHllEPBOJlHHECKHE JI0rAPH<J>Mbl — TH- 

IlEPBbJlH K  JlO rAPH4>MJIAP. H aiypaji jiora- 
pHijiMjiapHHHr ( k, .)  xyMw y3H.

fHnfiPBOJIHHECKHE 4>yHKUHH — rH nE P- 
BOJIHK 4,yHKUH5IJlAP. THnepftoJiHK CHnyc (sh x)
Ba rHnepfiojivffi KocHHyc (ch x) h;y8nflarH TeHrjiHK- 
jiap 6«jian aHHKJiaHaflH:

sh x = - ch x —

riinepCojiHK TanreHc Ba rHnepoojtBX 
TaHreHcra vxm ain aHHKjtaoaAH:

KOTaHreHcnap TpnroHoneTpHK TBHrenc M

a. c h jf
*  ■* =  d h T ’ c * =  ih T -

rHTiepoojiH*' ceKanc «a HOceKaHCJtap ^aM moc TpHroHOMeTpHK 4*ynKOHHjiap Kada

1
sech x ■■

1
eh x' cosech x — sh x

I ^ H f la r *  $oj>Myjia.nap ypHHjiHjMp:

s h * = J t + j j  + g j  +

ch x =  1 +  - g | '+  +

+
x*«+l

(2 n +  1)!

x3"
+  ( 2 n ) !  +

r . <t>. jiapHHHr xoccajiapn Kyn wH^aT^an TpHronoMeTpHK ({lyimnnBjiapHHHr 
xoccajiapHra jbtmauUiBp. x  =  cos t, y =  s in  t TewjiaMajiap j(a +  (/a =  I aSjian 
wjwiajiafiflH; x  =  ch <, y = s h t  TemviaMajiap x* —  y2 =  1 rnnepfjojiann HcjjoAajiaflw.
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IpiiroHOMeTp;)!; 4>yH'cu.Hajiap painycM  6 np 6 np;iHKra Teur OyjiraH aft.naHaAaH 
aHHiyiaHraHH Ka6n, T. cj). jiap ^aM Tenr tom ohjih x2 —  t/a =  1 rHnep6o;iaAaH aHHK;- 
jianaAH. floH pannii (TpnroHOMeTpiiK) (j)yiiKUHHjiap t  apryMeHTHHiinr coh ^ hhm3th 
srp i! 4H3HiyiH O K E  (4 9 - pacM) yiCypqaKHHiir nKKHjiaHraH K)3Hra TeHr 6yjiraHH Ka6n 
T. cj). jiapHHHr t  apryMeHTH uiTpHxjianraH a rp n  'iH3HH;.aH O M E  (4 8 - pacM) yqfiypnaK- 
HHHr HKKiijiaHraH i03Hra tp h t :

0 K E k 3u =  - ( ^ K E  -R)  = [ y j K E )  \ = - £  t,

HTjHH t =  2 O K E  t03u.  / lo n p a  yqyn  t  —■ KE ,  n in e p 6 ojia ynyn  t =  ME .  
T.  <}). Jiap yyyH Kym nin Teopenajiapn TpHronoMeTpiiK (j)yHKunajiap yqyH ypnnjiH 
d y jiran  ^y/uHui TeopeMajiapnra yxmamj;Hp:

sh  (x  +  y)  =  sh  x  ch y  +  ch x  sh  y, 
ch (x  +  y) — ch  x  ch y  +  sh x  sh  y.

A rap  x  apryMeiiT ywyn i:oMn.neix z y3rapyBnH na6yji i^Hjiimca, 6y  vxmamjiHKHH 
ocoh Kypnm mymkhh. f .  4>- -nap TpnroHOMeTpiiK tj)yHKii.HH,aapra ^yftHAarn 4>opMyjia- 
;iap finjiaH 6or.naHraHAHp:

sh x  — —  i s in  ix, ch x  =  cos ix,

6 y n ja  i MHiyjop—  V — 1 Hji;iH3HHiir ^HpMaTJiapn/ian 6npn. sh x  Ba ch x  T. 4>- 
jiap ^ a p  ^an/iaft K arra  ^iiiiMaTHii (aeMaK, 6HpAan KaTTa KHrMaiHH ^aM) Ka6y.n KHjia 
ojiaAii; s in  x  Ba cos x  Tpnroi;oMeTpnK (byiiKUHsijiap aca, T. (}t. ^aH (jjapiyiH yjiapoK, 
apryMeiiTHHnr >;aKHi^Hft h;iiHMaTJiapHj|a MOAy.nn 6npAan KaTTa KnftMai^apnn ojioji- 
Mafi/ui.

r .  (|). Jiap Jlo6aiieBCKHi" reoMeTpnncHAa (k. JIo6a>ieECKoro reoMCTpna), M aiepna.i- 
M p  napiHHjniniAa, sjieKipoTexHHKa Ba Comi^a co ^a jiap aa  HmjiaTiijiaAH.

AflaOneTAa T. (j). Jiap ana  fiyHAaft xaM 6e.irHjiana/iH:

sin h  x; cosh x, tg h  x.
A a s6 .: B. F . III e p b a t  o b, rHnep6ojumecKHe 4>yHKUHH, rocText!3flaT, M ., 1958; 

H. III t  a e p m a h , rnnep^ojiHHeCKHe <})yRKUHH, OHTH, M ., 1935; A. P .  h n o j i  b c k h ft, 
rHnep6ojiHiiecKne (JiyfiKUHH, 4>H3MaTrH3, M ., I96C.

rHnEPBOJlHHECKHR KOCHHyC — rHflEPBOJlHK KOCHHyC — 6
4>yHKiina. r .  k. ch  x  chmboji 6n.iaH 6ejirn.naHa/i,H. T. k. >nycj)T (j)yHKu,HH: ch (— x) =  
=  ch  x. T. iiniir xocHJiacn (ch xY  =  sh  x (jiopMyjia Cy'jHMa ^HcoCjiaHa/iH. rn n e p -  
6ojiHiiecFHe <t>ynKuHH TepMiiHiira >;aM KapaHr.

rHFlEPBOJIHMECKHH nAPAEOJIOHfl — TH- 
FIEPBOJIHK FIAPABOJlOHfl —  XleKapT KoopnHna- 
Ta.Tapn,narn KaHoHHK TeHrjiaMacii

T p ~ 2 q  =  *’ (6yH«a P' 9 > 0)

icypHHHm^a 6yjiraH cnpr. Bv cnpT 2- iapTH6.m 
c h p t  6yjm 6, MapKa3H y3H srap mait/in/ia 6y-
jia^n  (50- pacM). r .  n . hh KoopAHHaia TeKHcj:nr.- 
jiapH ra napajuie.T 6yjiraH  TeKHc.nHKjiap 6iij'an Kec- 
raH/ia riapa6ojiajiap Ba rHrepoojiajiap ^ochji 6y-  
jia.HH. T. n . HHiir homh ^aM ym am aH  KejiH6 hhi^- 
KaH. T. n. ch p th iih  ^ochji iyjiMiij yqyH K O M  
napa6ojia TeKHcjmrHHH (jia3o,fia y3-y3Hra napajuieji 
K ojijhph6 KyMHpnm Ba 0  y n n in  A O B  r:apa6ojia 
6y"fH'ia cnpnaHTHpHm mvmkhh. r .  n. HHHr ^ap  
OHp ny^Tacn/iaH yHimr CHpxii/ia CyTyHjiafi e iyaqH
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HKKHTa Typp;i mi3Hî yraan, 6y.nap T. n. HHHr TyFpw hh3Hk,jih flcoBHHjiapH w6 
aTajiaAH. )Ky4>T->Ky(J)TH finjiaH y3apo yqpauiMac yiTa TyppH kH3Ĥ 6njiaH icecHiuyB- 
qn Snpop TyFpH qH3HK,HH CHJHKHTHLU Hy.1H fiHJiaH T. n. JJOCHJI HHJIHUJ ĴM MyM* 
khh. UlyHHiir yqyn r. n. 6np naBaiuH rHnepoo.ioH4, KOHycjiap, UHjiHHflpjiap. tc* 
KHCjiHKjiap Ba fiomîajiap i:af?K >ni3iî-qH3tiH; cnpTJiapra (K- JlHHeŜaTue nopepxHoc- 
th) Taa.HJiyKJiH ae6 îapajiaAH. ^

rm iE P B O Jih h eck h K  c h h y c  — rnnEPEOJiH K  CHHye — e —  <j)yHK-
(IHH. T. c. s h x  chmboji 6H.riaH 6ejirnjiaHa^H. T. c .—toi^ (fiyHKUna: s h ( —x ) = —sh x. 
F. c. Himr xpcHjiacii (sh x)' = ch x  cjiopMyjia 6njiaH ^HCoojiaHaAH. î . PHnepCojiHqec- 
KHe (j)yHKUI'H.

rHflEPBOJlHHECKHfl TAHTEHC — THnEPBOJIHK TAHrEHC —
slj *

• e
,—xex  - f  e'

4>yHKU,i!H. r .  t .  th  x  chmboji 6Hjian 6ejirnjiaH aA H . JXeiwaK, th  x  =  6yH,ta jh  x— 
rnnep6ojiHK cim yc (k .), ch  x — rHnep6ojiHX KocHHyc ^ . ) .  i^. THnep^ojiHHecKHe <}>yin;-
IXHH.

THnEPBOJIHHECKHft UHJIHHflP — THnEPBOJIHK UHJIHHflP — ft^HajiTH- 
pyB^H HII3HFH r in ie p c o jia  6 y jiraH  u h jih h a ph k  c h p t . f leK ap T  KOopAHnaTajiapHAa rn iie p -  
SoJififinnr KaioHHK ( s n r  coAAa) ien r.iaM acH  6yH;iaft KvpHHHiiiAa 6yjiaAH:

*
a» - * »  -  *■

Illyii?;,afl iyijni6, T. u. — 2- TapTiiCjin 
cnpT . r .  n .  6yT yn  T yppn MH3H^nan (3 
y^A an) n6opaT  CHMMeTpHH M apK a3Jiapnra 
Ira ,

THnEPBOJIOH/lbl — THnEPBOJlOHflJlAP — 2- Tap™6jiH MapKa3iifl cnpTJiap. 
T. hkkh xh ji 6yjiann: 6np naJuiajiH  (51- pacM) ea hkkh  rrajijiajiH  (52- pacM) T, Bnp 
naJuiajiH  T. hh3 h i^ -iih 3 h k  cHpTjiap ( ^ .  JlHHeiiqaTaa noBepxH ocTb) TypKyMHra i^apaui- 
jih ah p ; yiiHHr xflp Kannaft H yivracn opK ajin  6yTyHJiaft yiiHHr CHpTHAa &raAHraH hi:i;u 
Tj?FpH mhshk; yTaAH. By TyFpH iH3Hiyiap TyppH HH3HK;jiH HCOBiHJiap Ae6 aTajiaAH. 
Y h h  TypjiH TeKHCjiHK.nap 6h;i3h KecraHAa KecHMAa TypjiH xhji 2- iapTH6AH a rp n  *in- 
3Hiyiap ^och ji 6yjiaAH: sjijihhc, rnnep6oA a Ba 6np-6npH  6iuiaH K ecim iyBqii Typpu 
iH3HKJiap. HKKH n a ju ian H  T. hh TvpjiH TeKHCjiiiKJiap 6njiaH  KecraHAa ^aw  KecHMAa 
ajijinnc, napa6ojia Ba THnep6ojiajiap ^ochji 6yjiaA H . Hiocajia T. acHMnTOTHK n o n y c r i  
9ra 6 y jin 6 , jihm hta-i y jia p  6y  KOHycra fi^iiHjiamaAH. Bnp najuiajiH T. h ik h , hkkh 
najijiajiH T. sca TamKH acHMnTOTHK KOHycra sra.

6— 1334



82 rHriEPrEOMEf^HMECKHE *yHKUHH

r .  HHHr KdHOHHK TCHrjlAMaCH CyHWft K ^pH H H m X a 6 $ J & W .

t f + p  — — 1 <6hP ™ » « « '  r . ) .
X* Ua 2*
^ 5  - | -  p  —  *g- == —  1 ( h k k h  n a x J ia A n  r . ) .

nUlEPTEOMETnmECKHE 4>VHKUHH — THnEPrEOMETPHK ♦yHKljH#- 
JlAP — f jt | <[ 1 6y.nraH.aa rHncpreoweTpHK naTOp (l .̂ rHnepreoMeTpHnecKHfl psj) 
ep.MMH 6h m h aiiH^jiaHaaHran aHajiHTHK $yHxunHjiap. T. (Ji. rnnepreoMeTpHK

x  (1 —  x) y"  +  [v  —  (a  +  P +  1) *] y ' —  a$y  =  0

TCiirjiaManHHr HHTerpajuiapjiaaH H6opaTAHp. MaienaTHK anaj)H3HHHr sn r My^UM Max- 
icyc ^yHKiiHHJiapH rHnepreOMerpHK TeHrjiaMaHHHr eMHMjiapn^Hp. Typjnt xhji I \  
op  icH^a K jn MyHocafiaTjiap uaBwyfl, Macajiau:

A * « 6 .:  B. B. r  o  ji y  «3 e  b , Jlem tH H  n o  aH anH TH <iecK ofl tcophh  an$$>epemiHaJibHiiui ypaane* 
etrf. 1950.

rHFlEPrEOMETPHHECKHfl Pflfl — THnEPTEOMETPHK KATOP — yuifiy KjpH-
HHiu^arH i^Top:

T. k. hh 6hphhmh 6vjih6 J l. 3fijiep (1778) TeKuiHpraH.
Kyn (JiyHKUHHjrapHHHr Tefijiop ^aropH (i .̂ Tefijiopa p s j )  T. hhht xycyenS 

^ ojih^ hp, Macajwn:

(1 +  x f — y ( —  a, p, p, x), 
l n ( l  +  x) =  x« /(l, 1, 2, — x).

rH IlE P n jlO C K O C T b  — rH IlE P T E K H C JlH K — n yjiMOBjin Rn E bk jiha  4>a30CH- 
^arH  ( n — 1) yjmoBjm tckhcjim k. Bnp jkhhcjih  KOOp^nnaTajiapAa T. h h h t TeHrjia- 
M-icn Cyiwafl KypHHiiuifla fiy jiaan:

A rap  n =  3 Oyjica, T. o,oaTnarH tb k h c jih k  6yjia,iH , a ra p  n =  2 6yjica, 6y ^ojifla 
T. o^aTflarH E b k jih a  TeKHCJiHrnjiarH TyFpH mh3hk (eKH 6np t?jimobjih tck h c jih k ) 6y- 
Jia/in. R n $a30A arn ^ ap  naHflafi m yjiMOBjin m k h c jih k h h  (n — m) T. h h h t kec»niHiuH 
flco, » ih h  koopAHHaTjiapM (n —  m) Ta(*) uiaKJiAani qH3HiyiH apKjiH TeHrjtauajiapHH 
n^HoaTjiaHTHpajHraH nyw jajiap  T^njiaMH ^efi i^aparn MyMKHH. j(. FHnepnofiepxHOcn>.

rHIlEPnOBEPXHOCTb —  rH H E P C H P T  —  n yjmoBjiH E b k jih a  $ a 30CH,larH (n— 1) 
J j i to b jih  cnpT. K. rHnepc<j)epa, rHnepnjiocKOCTb, Pa3MepH0cn>.

TpeK. i n e p  (h y p e r)  —  o pnn^ , toi^opH, Hapnrn tom ohm . 
riH lEPC 4>EPA  —  T H IIE P C ^E P A  —  n yjmoBJiH Ra E bk jiha  <J)a30CH^arH (n —  1) 

9 ji'iobjih  c<t>epa ( \  Pa3MepH°cTb), n-biiH Rn <J>a30HHHr 6epnjiraH  ny^Ta^aH (T. hb k f 
MapKa3HAaH) TafiHHJtH Maccx})a/ia (r. pafliiycH) Typran Hyv;TajiapBHHHr reouerpiiK  
ypim . n =  3 6JjiraH na T. c<j>epa CvjihC, n =  2  6 y jira iu a  sca afijiaHa 6y/»a;in. 
H rH n e p n o B e p x H o c rb .

n + l 

OiXy +  (hXi +  . . .  +  a„xn +  a „ + 1x„+ 1 =  0 gkh ^ a ^ x /  =  0. (?)
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r m iE P U H K J l  —  rW T E P U H K J l —  SKBHflHCTaHTaHHBr (n.) XyAAH y 3H. 
r H n o T E H y 3A  —  r H n o T E H y 3 A  —  Typpn oypqaKJiH (TeKHC eiCH c<{)epHK) yqCyp- 

qaKHHHr Typpn 6yp';ari< K^piuncnaa erraH tomohh. TyFpn 6yp«aKJiH ynOypqaKHHHP 
HOJiran hkkh tomohh yHHHr KaTeTJiapH (n-) flefiHjiaAH; 6ynaa ci})epHK yq6ypqaima 
^a^aT Snrra  Typpn SypqaK MaBwyA OyjiaiH &e6 4>apa3 ^tijiHHa/iH. Ebkjiha TeKHcjia- 
rHAarn tJ fp h  6ypqaK.in ywOypHaKHHiir T. ch 6h- 
jiaH KaieTJiapii, f ln ^ a rop  leopeMacnra (h;.) MyBO- 
4>iiK, c* =  a®-f- 6a MyHOca6aT opi^ajiH 6opjiaHraH, 
oyHHa c — V. hhhp ' y3yujmrH, a, b —  KaTeuiap
y3yHJiHrHV -

TpeK. hypoteinusa — oHpop napca ocrH/ia (tjJt - 
oh fiypiaK ocTHAa) TopmjiyBiH.

rHHOTPOXOHflA -  THnoTPOXOHAA — i^ys- 
FajiMsc i-L Rfijiana OyrjiaS H>iKapH/iaH cHpnaHMafi 
FHjiAHpaG 6opyB>iH <o aftjiaHara Ma îcaM <3oFJiaHraH 
AJ HyKTa HH3ran tckhc arpH MH3HH, (53- pacM).
UlaKJi^arH l srpH moHi^ —  <b aftjiaHara Ma^KaM 
SoFJiaHraH Hy^TaHHW rnnoTpoxoHAacn. Argp M 
Hy^ra aftjiaHafla e tc a , y  ^oji/ja F. rnnc«HKjioHAa 
(^ .) ,ie6 arajiaAH.

JfpeK. iJtv — ocraAa, tpoxQ ^iSnc —  FHji;;HpaK, 53- pacn.
WMajio^. ■ -

rHnOUHKJlOHAA — THnOUHKJlOHflA — 6apop i^y3FajiMac afljiaHa 6yftjia6 nq- 
KapiiAaH cnpnanMaft FHji4Hpa6 6opypqH 6omi^a afijiaHaflarn nxTnepKft Hyi^ra qH3raa 
srpH WH3HK,. K,y3FajiMac aa i^y3FajiyBqn afljiaHaJiap paAHycjiapn opacHflarii MyH0ca6arra 
KapaS r .  HHHrTypjiH xHJiJiapn ^ochji 6yjiaAH: acTpoH^a (^.), uhkjioha^ (n-) sa 6om^aJiap. 
Arap ny3FajiyBqn aftjiananHHr paAnycH K_y3FajiMac afiJiaHa paAHycHHHHr apMHra tchp

r =  -g -V  y j^ojiAa T. Tyipn ihshk, icecMacnra —  i^y3pajiMac afijiaHaniiHr

anaueTtwra afijianHS ^oaaAH. C o a i MexaHM3MJiapn ckh 6ocm3 uauiHHaJiapAa afijiaiiMa 
^apaKaTHH TyppH mhsh^ jih ^aparaTra aftjiaHTHpa/iHran th iu jih  ysaTMajiap KOHCTpyK-
HH« ^HflHiHAa Cy xoccaAaH (JwfiAajiaHnuiaAH. T. Ba anHuHKjiOHAajiap (n.) pyAerrajiap  
(H.) ac6 aTaJiaAHran aima yMyMHft u iaK jyarn srpn  qH3Hiyiapra ohaahp.

T. hhht napaMeTpHK TeHrjiaMajiapH 6yn,fi,afl KypHHMUAa 6ynann\

x =  ( R — r) cos 0 +  r cos [(/? —  r) y  |, 

r 0 1
y  =  { B .~  r ) s in 0  — r s in  (/? — r) — J,

6y«Aa R —  ^y3pajiMac afijiaHaHHHr paAHycn, r —  FHji,inpoBqH afijiaHaHiiHr paAnyca,
0  —  afi-iaHaHHnr ypHHH^i Hyi^TaJiapH opacHAaru SChh Topra6 TypyBqn 6ypqa«. 

rpea. in v  —  ocTHAa, xo/X,o —  afijiaHa, AOHpa.
rHnhOKPATOBM JiyHOHKH— rHnnOKPAT OHHAJIAPH—HKKHTa aifjiaHa efia 

6«jI8h qerapajiaHran inaKJiJiap 6yjin6, unpKyjib Ba qH3FHq epAaMH 6HJian 6yjiapra 
TeHrAOUi TyFpH T^pT6ypqaK ncaui MyMKHH. rnnnoKpaT 6yHAafi uiaKJUiapAaH yqTacmm 
ToriraH. 1840 ft. pa KAay3eH (repMaHHn) Hiia HKKiiTa ofiqa to iiah , 6y  ofiqajiapra 
TekrAOui TyFpH TypT6yp'iaic acaui MyMKiiH,

TJIABHAH flH A roH A Jlb MaTpimu — MarpHuaHHBr BOUl flHATOHAJIH —
|| ay  || KBaApaT MaTpnuaHHHr alx, at t ...........ann sjieMeHTjiapMHHnr (TapTHdJiaii! 3h)

TjfMaMft:

an  alt . . .  ain 
an  an  . .  . am

am am • • • ann
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TJIABHAH HOPM AJlb— BOUl HOPMAJlb —  (j>a30BHH s rp n  'iH3HK.ua y n ja 3HJi- 
raH HopMajiJiapHHJir en am itu  TeKHCJiHKAa fa . C onpnK acaiom aaca n.nocKocn>) eTaflH- 
raHH.

rjlA BH blE KPHBH3Hbl — BOUl 3rPHJIHKJlAP. Chpt iiyKjacHAani B. 9. — 
cnpTHHHr 6y HyH,TacHflaH vTKa3HjiraH nopMaji KecHMHHHr (k,. HopMajibHoe ceneiiHe) 
anr KaTTa Ba sn r khmhk srp n jin n i. C h p th h h t Hy^Taaarn B. 3. Hra TecKapn C^jiraH 
/?, Ba R, MH^Aopjiap B. a. paanycJiapn «e6 aTajiaaH.

TJIABHblE HOPMAJIbHblE CEHEHHH — BOUl HOPMAJI KECHMJIAP — 
cnpTHHHr HopMaJi KecHMJiapH (k . HopMaJibHoe ccieiiH e) opacH^a srpn jin rH  (h;. K pn- 
BH3Ha) y3HHHHr 9Hr K arra  eKH s iir  khmhk ^HfiM arara s ra  O yjiaflnran HopMaJi KecHM- 
napn.

TJIABHblE OCH — BOUI y^JlA P . 2- TapTH6jiH MapKa3Hf srpH <iH3HiyiHHr 
(MapKa3Hft cnpTHHHr) B. v. — 6y arpn mhsh^hhht (cHpTiiHHrj CHMMCTpim yiyiapn.

rOJIOMOP«I>HAJI 4>yHKUHJI — rOJIOMOP4> 4>yHKU,HJI — 6np nnfiMaTJiH aHa-
JIHTHK 4>yHKUHH (K.).

TOJlbflBAXA nPOBJlEMA — TOJlbflBAX IIPOBJIEMACH. By ripoojieMa Ky- 
nHHMa rojibfl6ax —  Sfijiep npo6jieMacH pe6 ^aM aTajiaAH. T. n. 6y rHnoTe3a,nan h6o- 
paT: 5 fl.au 6omjia6 ^ap KanjiaM to k  coh y'iTa Ty6 comiHHr hhfhhahch 6HJiaH, 4 flan 
6ouiJia6 j^ap KaHAaft yv.y<\n coh sca hkkht3 Ty6 connHHr 6hfhhahch 6HjiaH TacBHp 
9THJIHUJH MyMKHH. Tok coHjiapra oha r .  n. hh neTep6ypr aKa/ieMHni XpHCTHan 
rojitA 6ax 1742 fi. Aa JleoHapA 3fl.aepra esraH xaTHAa 6aen iyuiraH sah , Sfijiep sca 
yHra e3ran waBo6 xaTHAa F. n. hh wy({>T coHJiap ^ojih yqyH TatpH^jiaraH. Bhho- 
»pa,ioB TeopeMacH (k.) T. n. hhiit emiMHra 6aFHmjiaHran.

rOMEOMOP<M13M (hjih TonoJiorHMecKHft H30M0p(J)H3M) — TOMEOMOP4>H3M (ei<H
TOnOJIOrHK H30M0p(J)H3M) — HKKHT3 TOnOJIOrHK 4>a30flI1Hr >'38pO 6np K̂ HHMaTJIH 
y3apo y3JiVKCH3 aKCJianTHpHJinuiH. KoMnaKT (J)a30HH 6npop Tonojiorn’-; <|)a3ora y3apo 
Citp K,HfiMai jiH na y3jiyKCH3 aKCJiaHTHpnm T. flau n6opaT 6yjiaAH. F. — TonojiornaHHHr 
acocnft TymyiiMacH 6yjm 6, 6yiiAa TonojiorHK (})a30Jiap T. rana aiiHK,.nnKAa TeKuiHpn- 
jia^H.

M hcoji. y3HHH-y3H KccMaftAHraii K yn6ypiaK  (KoiiTyp) a ftjianara  roMeoMop^AHp. 
r .  h h h t  ypHHjm SKanjiHrn CynAafl aHHiyraH^iAH. M  sa M ' —  Kyn6ypr-iaK 6iuiaH aftjia- 
naHHHr hkkh  HyKjacH, l Ba l '  —  Kyn6ypqaK Ba aiijiaHaHHHr nepHMCTpjiapH 6yjicHH 
fle6 4>apa3 K,HJiaftJiHK. Kyn6yp>iaKHHHr M  Hy^Taflan icyn6ypqaK nepHMCTpH 6yHHqa x  
Maco<j)aAa 6yjiraH  N  HyK,TacHra aiijiaHaHHHr M ' HVK,TaAaH aiijiaiia ysyiuiH rn 6yftHlia 

x
x ' =  ~r l '  MacocbaAa 6yjiraH  N ’ nyKTacHHH moc khjiiiG KyiiMHS. Bap>ia Macot})ajiap

6 n p  xh ji ftynaJiHiiiAarH wpnuiAa ^HCo6jiaHaAn. JIpHii omhk 0 <  t <  2 j t  HHTepBajiHH 
paAHycH 6 n p ra  TeHr 6y.nraH x  =  co s t, y  =  s in  i aftjiaHara t -■ (cos t, s in  t) (|)opMy.oa 

6yftH>ia aKCJiaiiTHpHui F . SMac, 'iyHKH TecicapH aKCJiaiiTH- 
pnm  (cos 2 rt. sin  2 l l )  nyKTa/ia y3Jiyi(jiH aKCJiaHrapHin 6^  
AaA«.

rOMOJlOrHJI — r0M 0J10rH fl. npceiiTHB reoi/eTpHfl- 
Aa r .  — npoeKTHB tckhcjihk H y^TajiapHiiHiir y 3HHH -y3H ra 
y 3 a p o  6 n p  i^HHMaTjiH ajiwaiiiTHpHm , 6yHAa ny^rajiapH H H r 
KOAJIHHerpAHrH (TyppH MH3H^JIHJlHrn) Ba 6 n p o p  TyFpH 
mh3hi^ ( r .  ykh) nyK,TajiapHHHHr Ky3FaAMacjiHrH xoccacH 
ca^jiaH aA H f AfiHHft aJiM amTHpnmAaH H6opaT 6 y jiv a ra H  r  
Aa moc (A ' Ba A, B ’ na B) HyK,Ta.napHH TyTamrapyBHH 
6ap<ia Typpn liH3HK.nap 6iiTTa HyKjaAa, m h  T. Mapua- 

5 4 - pacM. 3HAa KecnmaAH, moc (AB  Ba A 'B ')  Typpn iHSHiyiap 9ca
roMOJiorHH VKHAa KecHiiiaAH.

Arap S  Map.«a3 T. ynHAa eTMaca, y ^ojiAa T. MaxcyCMac (eKH rHnep6ojiHK, 
54- pacM) T. AeftHjiaAH; a rap  S  Mapi;a3 r .  vi\HAa §Tca, 6y ^o jija  T. Maxcyc (6kh 
napa6ojiHK) r 0M0A0rHa AefiHJiaAH. OAaTAa T. S  MapKa3, yK, Ba HKKHTa moc A, A '  
nyivrajiap 6H.'iaii 6epnjiaAH. XycycHfi (mckjih) wapKa3JiH Ba xoCMac (qei(CH3 y30^- 
jiamraH) yKjiH T. (55- pacM) roMOTeTHnahp (k.); xocMac S co Mapi<a3JiH Ba xycycHf,
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x yiym  r .  yK 6yftHra liy3H.iHin Ba chkhjihui^hp 56- pacM). XocMac SM \tapKa3JiH 
Ba xoCMac yiyiH (AeMaK, M?pna3 yiy;a §Ta#H) F. — napaM eji KyiHpHiuAHp. XocMac 

Mapica3jiH, 3mmo xycycaft x y^JiH (wapKa3 yiy^a ei-aflH) Maxcyc T. chjihchuiahp 
(57-paCM). TeKHCjiHKAarB ^ap i^aH/um npoeKTHB ajiMauiTHpHui HKKHTa ajiMauiTH- 
pnnjHHHr: T. Ba KyqnuiHHHr KjhtafiTMacHflaH HfiopaT. 

fpeK. Y ouo^oyia — mocjihk, MyBotfwsyiHK.

rOMOMOP<I>H3M — rOMOMOP4>H3M. G, G' rpynnajiap (K, K '  ^ajmajiap, A, A '  
ajire5pajiap) roMOMop(})H3MH —  nyf-HAarH xoccaJiapra sra Cyjiran G ^ G '  (moc Tap- 
raSaa K  K ', A -+A ') mocjihkhhht cp aKCJiaiiHiun: ^ap ^aHflaft g L, g 2 g  Gfla rpyn- 
najiap y^iyn cp(g, g«) =  cp(g,) <p(g>); W  KaHiafl k u k., £  K  Ra ^ajiKajiap yqyH 
cp (kL — k«) =  cp (ki) —  9  (k2) na cp (k^k.,) =  cp (kt) cp (/e2); xap ^aH/iafl at , a& A  fla 
ĵ aMfla A  aa A ' jiap CepHJiran Maibioii/iarH ^ap Kaiwaft a. con^a ajirefipajiap yqya  
tp (aL a2) =  cp (a,) (p (a.?),  cp (XoJ =  Xcp(aL) (k. Ajire6pa). Arap (rpynnajiap y iy ii)  
(p (g ) =  e 6yjica [6yn,aa e —  Capna g£G  vqyH G' HHHr 6HpjiHrn] b? ^aji^ajiap Ba 
ajirefipajiap yqyn 6apqa k g  K, a £  A /ia cp (k) =  0, cp (a) =  0 6yjica, T. TpHBHaji T. 
fle6 aTajiaiH.

<p(g) = e  (moc TapTn6,7,j cp (k) =  0, cp (a) =  0) TeHrjiHKHH i^aiioaTJiaHTHpyBMH 
6apiia g  e  G ajieMeHTjiap TytuiaMH T. HHHr Hflpocn aePm m m .

Arap T. 6yTyH G' ra (moc TapTnCfla K ' r-i, A ' ra) aKCjiaiiHiiiaaH n6opaT Syjica, y 
^ojma T. 3nHMoprj)H3M s,e6 aTaJiaflH; arap T. HHHr sflpocn cfian̂ aT G rpynnaHHHr 
6npjiHrHflaH (moc TapTn6fla K  §kh A HHHr HOJiHflan) n6opaT 6yjica, y  ^oji^a r .  mo- 
H0M0pt|)H3M Ae6 aTajiaflH. 0  rpynnaHHHr (moc Tap™6,fla K  ^aji^a ck h  A ajire6pa- 
HHHr) y3HHH-y3Hra T. 3H/(OMOp(}>H3M j e 6  lOpHTHJiaBH.

3nHMOpt|)H3M Ba MOHOMOp(j)H3MAaH H^OpaT 6yjiraH T. G HHHr (MOC TapTH^Al 
K, A  HHHr) G' ra (moc TapTH6.ua K ', A '  ra) ysapo 6np KnftMaTJin aKCjiaiiHiiiHAHp, 
6 y  aKcJiaHHui h3omop4>h3m (i .̂) as6  aTajiaflH. G hhht (moc TapTii6/;a K, A  HHHr) 
y3-y3Hra H30M0p$H3MH aBT0M0p$H3M /ie6 aTajiaflH.

M ncojuiap: 1. G — n- rapTH6jiH 6apMa MaxcycMac MaTpnuajiap rpynnacH , G’ sca 
KynaiiTHpHui aMajinra Hnc6aiaH Hojira TeHr CyjiMaran coHJiap rpynnacH 6 vj!Chh se(» 
4>apa3 K.HJiafljiHK.

cp (g) =  det g

6yjiCHii, 6ynfla det g  chmboji g  MaTpHu,aHHHr AeTepMHiiaHTHiiH 6HJiAHpaAH. MaTpa- 
uajiapHH KynaftTHpHui xoccajiapHAaH cp hhht T. SKanH Kejin6 mmaflH.

2. Bnp y3rapyBiHJiH 6yTyH ko 9(j)t{)HiiHeHTJiH Kyn^a/uiapimnr K  ^ajiKacnHH i^apa6 
HHi^afijiHK. K ' —  6yTyH coHjiap ^ajiicaCH 6yjiciffl. ^ ap  6np uyn^a/ira vhhht 6oui
K03(j)(j)HHHeHTHHH MOC iyiJIH6 HyfIMH3. X.0CHJI Î HJlHHraH K K ' aKCJiaHHUI r . 
flHp.

3. A  — KOMiuieKC coHJiap wailfloHHfla 6epHJir«H n- TapTH6jiH 6ap>ia MaTpnuajiap 
aJireSpacn 6yjicHH. A =  A ’ Ae6 <J)apa3 lyuiaftjiHK.

cp aKCJiailHUlHH
<P (a) -  (a ')~ l



rOMOTETHJJ

<}>opMy.ia Cnjian aHHiyiaAJiHK, Cynfla ( a ') ~ 1 chmbcw a MaTpHaaHHHr TpancnoiiHpflanraH 
narpnuacnra Tecitapn 6y.'iraH MarpHiiaHH 6bmh[»W - 9  aKonaHHm aBT0M0p^)H3MXHp.

KBa3Hrpynna, Hpmi rpyima, ctpyKTypa Ba 6omi\ajtapHHHr r .  JpraHHJia^H, jkkhh  
(>\wa T. .geraiuta KypcaiunraH  anrebpaHK CHCTeMaJtapAa 6epHJiran aMa^jiapHH ca^- 
J10B4H aKCJiaHHUIHH TyiUyHMOK KepaK.

Axafi.: B. Jl. B a h « e p  B a p j  e n ,  COBpeMeHHas ajireCpa, i .  I n 2, rocTexHSflar, M,, 
1947; A. r .  K y  p o ui, Kypc Bbiciueft ajireCpbi, <t>H3MaTrH3, M t , 1962.

rOMOTETHH — TOMOTETHM — tckhcjihk ?kh ^aaonnnr ^ap 6hp M h\ HTacHra 
M' ny^TaHM moc khjihC ^yajiHraH uiyiwafl ajiMauiTHpHuiKH, CyHAa

S M '  =  SM-k

t  'iirjiHK ^aHoaTjiaHTiipH.naAH, 6y  epaa  S —  6epwjiraH iiy^Ta 6yjiH6, T. h h h t MapnaaH 
^cnHJiaAH, k  sca no jira  Tenr 6yjiMaraH ^arapMac coh, 6y  coh T. h h h t k o s ^ w u h -  
c h th  fleDHJiaAii.

>  0 6yjiraHAa M Ba M ' moc H ynTa.iap  6 o u ih  S  HyKTaAa 6J’jiraH 6 h t t »  Hyp&a 
eraAH (58- a pacM), k <  0 6y.nraH A a M Ba M ' n y ^ T a jia p  TyFpn MJBHKHHHr 6 o u ih  S  
uyvTaA a 6y jiraH  TypjiH H ypjiapn /ia  eTa/iH (58- 6 pacM ).

S  M M '

a

M' S Mq ■ ■■■ — <> - o-..

i

58- pacM. 59- pacM.

r .  Hnnr wir coAAa xoccajiapH: 1) T. — TeKHCJiim Hy^TajiapHHHHr y3-j3nra j3apo 
6i n  i^hhm3tjih ajiMauiTHpnjihuihahp; 2) a ra p  k  =  1 6y .ica, y ^cuiAa T . tckhcjihk 
nyi\TajiapHHHHr afiHMfl ajiMauiTiipHjiHiiiHAHp; k +  0 ^ap i\aH afi 6£jiraHAa sca S  Hy^ra 
I Hirar Mapsa3H —  HKKiuiaHraH Hy^Ti CJjiaAP, j i h b  y y3-V3Hra a.iMaiuHnaAH; 
?) r .  MapKa3H opKajiH yTyBMH )$ap i^aHAafl Typpn iih3hk y3-y3nra ajiMaimmaAH;
4) S MapKa3 opnajin yTMaflAHraH ^ap i^aHAaP AB Typpn qH3HK T Aa y3Hra na- 
r  i.iAeA 6yjiraH  A’B' TyFpn >iH3HKKa ajiMauiHHaAH; uiyiiHHr ywyH F . Aa TyFpn i h «
3n\.iap OpacHAara 6yp ia«A ap  vsrapMaflAH Aeran xyjioca  MHî aAH (59- pacM); 5) T. Aa 
n-cMajiap yajiapHra napajuieji SyjiraH Ba | k | Mapra KtmpaflraH eKii KaTTajrauraH 
KvvMajijpra yTann; uiyHHHr yMyn r .  T fkhc^hkhhht S Hy^Tara chkhjihuih Skh >iy- 
stuiHiHBAaH n6opaTAHp; 6) T. Aa ^ap  rtaHAafl afiAaHa siHa afijianara aJiMauiHHaAH, uiy 
( h-wh 6 n p ra , yjiapnaH OnpHHHiir MapKa3H h k k h h 4 h ch h h h f MapKa3Hra a'uianaAH

OAaTAa r .  ysHHHHr S Mapi;a3ii Ba 6up *y<j)T moc Hyi^rajiapH 6Hjian 6epHjiaA« 
Ba 6ypAfiH 6ejirHJiaHaAH: H (S , A, A ').  F . atJitjiHH aJiMauiTHpHiunHHr xycycHfl hojih  
fiyjiHO, 6yHAa 4>ai;aT 6Hrra HKKHjiaHraii nyi^Ta MaBJKyA 6yjiaA» AcJxJiHHHbie npe- 
o6pa3°Baiina).

r .  ajiMauiTiipiiuiH woflAapHH MCH3yjia ycyjiHAa njiaHra cuiHuiAa, ncauira AOHp 
*-icaAaJiap e'iHuiAa Ba naHTorpa$ (k ) epAaMH 6H.naH yxuiaui Hycxa KyMHpnuiAa hJji- 
J! 1HHJ13AH.

T. 6HpMyH>ia yMyMHH 6yjiran yxuiauiAHK (j .̂ rioAo6Hsi npe°6pa30BaHHe) aJivaiu- 
TupBuiHHiiHr xycycHfl jqoAH 6y.m6, 6yHAa ^ap ^aHAafi A B  KecMa A 'B '  =  k<AB 
TsnrAHKiiH i^aHoaTjiaHTHpyBMH A 'B '  Kecwara yiaAH {k ^  0). JIckhh A B  ba A ’B ' 
iecMaAap napajuieji 6yjiMacjiHm ^aM MyMKHH.

rpeK . o f io j  —  Cnp xii.n, TeHr, G exoJ —  w oP jiam ran .
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roMOTOJlHJI — rOMOTOflHH — TonoJiorHHHHHT uy^HM TyuiyHiacH. A rsp {x, t) 
T ^n jiaM  S y fiH q a  y 3 jiy n c n 3  6 y .a raH  rn y n A a P  /  (jr, l )  diyHKUHa M aB w yA  C yjicaK H  (x n y v  
Ta A  4>a30flara HyKvTa, t ■— coh, 0 <  t <  1), 6ynaa I  (x, 0) =  f  (x) ea /  (x, I) =  g(x) 
6yjica, y ^o/ma TonojiorHx A (JiaaoHHHr TonojiornK B  4>a3ora hkkhth y3jiyKCH3 f  (jc) 
Ba g (x ) 8Kc/iaHHUiH rowoTonHK aKC/iannm AesiH/iaflH (^. Tono/ionmecKoe npocTpan- 
ctbo.) TonoiiornnAa aKCJiaiiHuijiapiiH cHHibJiapra a>KpaTHiii MacajiacH T. raua aHH^- 
jirntAa ^apa/iaAH. C(j)epaHH TOiioJiorHK <{)a3ora aKcjiamHpHiu ^ojih ajio^Hfla a^awnsiT- 
ra sra.

rOHHOMETPHJI— rOHHOMETPHJI — TpHr0H0MeTpHK ({iyHKuHa.nap sa yjiap 
opaciiAarn MyHoca6aTJiap ^a^H^arn TaijiHMOT. T . —-  TpnronoMeTpHHHHHr (k;.) k h p h u i 
i^hcmhahp, T. TepMHHH 3CKKpn6 ^ojihS 6opM o^a. TpeK. yttvia—6ypuaK, jxeTpgO) —  
yji^aflM aH .

T0PH30HTAJlb —  roPH30HTAJI— npocKunn- 
jiapH H H r ropH 30H T aJi TeKHCJinr n r a  n a p a ju i e j i  6 y j i -  
r a n  Ba npoeKuiiH.iapiiHHr BepTHK aji TeKHc/iMrnra 
u ep n e H A H K y jisp  6 y jiM a raH  T y F p n  >i h 3h ^ .  3 n io p A a  
(K,.) r .  lEHHT (Cf TyppH HH3HI^HHHr) BepTHKaji u 2
upoeKû HHCH npoeKUĤ jiapHHHr xx yiyira napajuieji 
6v jih6 , yHHHr ropH30HTaji a x npoenuHacH xx y i^ a  
HHc6aTaH x;ap ^aiiAaft oa3HHTim 6yjiHjm iiyMKHii, 
jieKHH yHra nepneH^HKyjinp 6yjiojiMaitSH (60- pacM). PacMAa a  (ax, a») Typpn «h3hî  
r .  ziHp. r . TepMHHH HH3Ma reoMeTpHqfla (k,. HaiepTaTejibHad reoKeTpHH) HuuiaTH- 
jiaw. n;. 4>poHTajib.

rOPHEPA CXEMA — roPH EP CXEMACH — n- AapawajiH ooJt" +  +  
+  . . .  +  an Kyn^aAHH wh3hk,.th x  —  a HKKH^aAra 6yjiHUi ycyjiH OyjinC, 6y  uiyHra 
acocjiaHraHKH, T^jiH^wac bax n~ l  +  blxn~ 2 +  . . .  +  bn_ x 6yjiHH.\iaHHHr koscJi- 
(JiHuneHTjiapH Ba r .^o jiahk  6yjiHHyBHH Kyn^aAHHHr K03(j)({)HUHeHTjiapHra Ba a ra ^ y f lH -  
.n n rn  i{»opM yjia jiap  6HJiaH 6 oF JiaH raH :

b» =  ao. bk =  a6A_ ,  +  at , k =  1, 2 , . . .  , n Ba r  =  abn_ t +  an.

T. c. 6yftnqa x.Hco6jiaui 6yii.-t.afc jKaABajira jKoftjiauiafla:

60- pacM.

! • ■ ' «oj «1 an—i

a
bo bx =  aba +  a x b-i =  aby +  a2 bn—i —abn—a+ a n —i r ^ a b ^ + O n

r .  c TyjiHtyrac SyjiHiiwa K03([)4)HUHeHTjiapHHH Ba i^ojiahkhh Te3 jyicctfjiaiura hmkoh 
6epaAH.

Mhco.1. f  (x) =  x* +  2x3 — 4x +  3 h h  x  +  3 ra CyjiHHr.

1 2 0 — 4 3

— 3 1 - 1 3 — 13 42

TyjiHKMac 6yjiHHMa x3 —  jc2 +  3jc— 13 ra  TeHr, ^ojiahi^ sca 42 =  / ( — 3).

r . c . nyn^aAHHHr x — a A in i ^nHMaTHHH, ht,hh f  (a) hh Te3 ^ H co fijiau ira  hm- 
k o h  SepaAn, r .  c. K y n ^a/ynpnn  S y jin iu ra  oha Hkobkhh cxeMacHHHHr (î .) xycycHa
^OJIHAHp.

A aafi.: C . H . H o 11 o c  e j io  b, CnenKa/iLUbifl Kypc 3,'ieMeHTjpnofl ajirefipu, cBucmatt iuko- 
jia». M-, 1956; M. B. Hkobkhh, Bbi>iHCjiHTejibHMe ReScTBHH Ha# MHoroi/ieHaMH, y ‘in e ^ iiti ,  
M., 1961.
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rP A fl — rP A fl — t^ fp h  CypwaKHHHr io3flaH 6np ^hcmh, l a 6Hjian 6ejirHJiaHaflH. 
Bnp T. 100 OyjiaKKa 6yjiHHaAH, yjiap MeTpHK MHHyT (1 ')  ae6 aTajia^a, 6yHHHr 103- 
flaH 6np h^hcmh sca MeTpHK ceKyiw ( l " j  Ae6 aTajia/yi. T. 6ypiiaK v j iio b  6HpjiHj"H 
CH<j)ara/ia yjmoBJiapnHHr MeTpHK cncTeMacn 6HJiaH 6npra (XVIII acp oxnpHAa) wo- 
p»fl STHJiran 3ah. JleKHH r .  aMaji/*a ueHr i^yjuiatWJiMaAH.

rPA flH EH T — TPAflHEHT. x, y, z  4>a30HHHr 6npop  co^acHAa 6epHJiraH
du du du .

u =  [ { x ,y ,  z) 4>yHKHHHHHHr rpaAneHTH — npoeKUHHJiapn flaH H6opaT

6 y jira n  BehTop Ov) 6yjiH6,

du d u . du t ,
g ra d «  =  ^ i  +  ^ ] 4 - ^  k  6 kh  grad/(Ar, y, e)

mMBoji.riap 6HJiaH 6ejirHjiaHaAH. T. (x, y, a) iiyivramiHr cjjynKunncHAHp, h l h h  Een- 
Sopjiap MaS/ioiiHHH (k,. BeKTopHoe nojie) ^ ochji iyuiaAH. BepnjiraH iiy^Ta/ia r .  SyHa- 
jihiuh 6yHH".a ojiHHraH ^ocnjia 3Hr KaTTa i^HHMaTra ara 6yjia /iH  Ba

| grad u | =  " j / " | g )  + ( % f  +  (% }dy)

r a  tch t , sii>hh  r .  flyHajiHuiH ^ynK unsH H H r 3Hr Te3 ycH ui fiyH aJinuiH /iH p. BepHJiraH 
iiy ^ raA arH  T . 6 y  iiyn,Ta/(aH yTyBMH lOKcaxjiHK cnpT H ra nepneH /tH K yjispA np. F . r a  
nepneHAHKyjiHp 6 y j i r a n  ftyHajiHUi 6yfiHwa, a-bHH lOKcaKJiiiK cnpT H ra  ypHHMa 6 y jiraH  
TeKHCJiHKaa eTyBwn fiyHajiHui 6yfiH lia  ojiHHraH ^ocH Jia n o j i r a  T en r. T . noTeHUHaji 
seK T opjiap  MaftAOHHHH TauiKHJi ty tJ in6 , yHHHr noTeHUHajin 6epH JiraH  f  (x, y , z)  (JjyiiK- 
HHHAHp. riOBepXHOClb ypOBHH.

rP A fly C  —  T PA /IyC  —  to k h c  fiypqaKJiapm m r yjiqoB 6 n p jin rii, sii>hh y  TyFpH 

O ypqaxH H H r jjQ l^HCMHra TeHr 6yjiraH  TeKHc 6yp>iaK . D np  r .  6yp>iaK 1° 6n.naii 6eji-

1'H.ianaAH. FpeK . g ra d u s  —  ^aA aw , 6 ockhm .
TPAMMA onPEflEJlHTEJIb — TPAMM /(ETEPMMHAHTH—

atj =  j ' (Pi W  «Py W  (lx

^ o p w y j i a  6yiiH M a T y 3 H jira u  || o ,y  || M aT pnuaH H H r A eTepM H naH Tii, 6yH A a <pt , tp2, 
• - • » — 6epnjiraH (|)yHKu.H5ijiap cncTeMacH. r .  a . BaK,T MaHtJjHfi 6yjiMafiAH.
r .  A- Myc6aT Syjiran ^ojiAa Ba tjian^aT uiy xpji^armia q)lf .................. (j?„ (JiyHKUHRjiap
HH3HiyiH SpKJlH 6yjiaAH. T . A. HH jlaHIISI MaTeMaTHTH H. r paMM )KOpHH I^HJiraH.

TPAHHUA MHO)KECTBA — TynjIA M H H H r HErAPACH — 6y TynJiaM ie r a -  
paBHH Hy^TajiapHHHHr Ma>KMyn (k,. rpaiiHMHaa TO<ma).

TPAHHHHAH TOMKA — HEPAPABHH Hyi^TA: 1°. Xa^n^Hii coHJiap Tynjia- 
mhhhht M. h. ch — uiyHAafi Hyi^TaKii, 6y Hyi^TaHH y3 Hwnra ojiyBqn ^ ap  i^anAafi 
omhh opajiHKA? TynjiaMra TerniujiH 6yjiraH  nyK jajiap  ^ m, TernuuiH 6yjiMaraH Hyi^- 
Tajnp ^aM TonnjiaAH. TynjiaMHHHr M. h . ch TynjiaMra Tem uijiH  6 vjihuih ^aM, Te- 
rHuiJiH 6yjiMacJinrH 5̂ aM MyMKHH.

MHcojuiap: 1) [0, 1], hm h  0 <  x  <  1 KecMaAarn pamioHaji x  coHJiap TynjiaMH 
y>iyn yuia [0, 1] KecMaAarn 6ap>ia nyKjajiap (paunonaji Hyi^rajiap xaM, HppauHOHaji

nyi^TaJiap xaw) Ll. h . 6yjiaA n; 2) x  =  — ( n =  1, 2, . .  .) nyi^Tajiap TyiuiaMH y>iyH

x =  ~  nyi^Tajiap TynJiaMH sa nojib M. n . 3) omhk; (a, b) opajiHKHHHr M. h . Aapn 

a Ba b HyvaJiapAHp.
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2°. n  yjwoBjiH, m.HH MerpHK (J)a30 TynjiaMHHHHr H. h. ch —  luyiiAaii nyKTa- 
kh, 6y ny^TaiiH y3 m nra  ojiraH ^ap vfiHB.au omhi  ̂ uiapfla (k.) Tynjiawra TcrnmjiH 
fiyjiran nynjajiap ^aM, TerHUijiH ByjiMaran Hyivrajiap x?m Man^y^nnp. TynjiaMHHHr 
M. h. ch TynjiaMra TerHiujiH OyjiHinH j^aw, TerHiiuiH 6yjiMacjiHrn ^aM MyMKHH.

MHCoJUiap: 1) TeKHCjiwma r0 <  V  *2 +  y2 <  rt {r0 <  rt) u iapw apnH  ^anoaTjian- 
THpyBMH M(x,  y) Hyi^Tajiap TyiuiaMHHHHr M. h. jiapn MapKa3ii 0 ( 0 ,  0) koopahh;i- 
Ta.’iap 6otiiH/!a, pannyc.napn r0 Ba rt 6y jira n  h k k h tb  KOHueHTpHK aM anajiapnH H r 
Hyi^TajiapHAaH H6opaT (r =  0 6yjiraiifla afijiaHajiapAaH 6npii 6HTTa ny i^rara, fiiHH 
icoopflHHaTajiap 6ouiHra ajiwaujaflH, 61- pacM).

2. Oa3o;ia x2 +  y2 <  z <  h mapTjiap 6njiaH aHHiyiaHraH M (x, y, z) HyKjaJiap 
TynjiaMHHHHr H. h. jiapw x2 +  y2 =  z TeHrjiaMa 6HjiaH 6epHJiran aftjiaHHui napa6o- 
jioHAHHHHr z =  h TeKHCJiHKAaH n acw a  CyjiraH ;iyKTajiapHflaH Ba napaCojioHA f)n.nan 
z =  h TeKHCJiHK KecHuiHuin HaTH?KacHA3 ^ochji 6yjiraH Aoupa nyi\TajiapHAaH h6o- 
paT (62- MH3Ma).

TPAHb — EK̂ : 1°. KyneKHnHr ?fh — Kynei^ cHpTHHimr KHCMH,ian nCopaT 
6yjiraH Ba yHHHr KHppajiapn 6HjiaH Merapa.naiiran TeKHC Kyn6ypqaK (^. Mnoro- 
rpaHHHK).

2°. Kyn eiyiH (<j)a30BHft) SypnaKHHHr Efh — yHHHr yl!iiAarn reKHC 6yp>iaK.
3°. ApHtjjMeTHKaaa rpaHb — coHAarn pai^aMJiap rpynnacn. ynTaflan opTHK, pa- 

i^aM 6HJiaH e3HjiraH coHHHiir yKHjiHuiHHH ocoHJiauiTHpniu y'iyu y yHr^aH ^an ra  
n,apa6 cHHiJuiapra awpaTHJiaan, xap  6np cnnifiAa yiTaaan pai<aM 6yjiaflH. Con/ian 
KBa^paT hji/ih3 ojiHuiaa y y iir ja n  ^ianra n;apa6 hkkht3-HKiiHTa k,hjhi6 CHH(})Jiapra 
awpaTHjia/yi, Ky6 h.i ,ih3 oJiHm^a sc a  coh ^a p  Cnpn,na yiTa/ian pa^aMii 6yjiraH chh^- 
Jiapra ajKpaTHjia^H.

4°. }(aKH^HH coHJiap em  coHjiap yK,H iiyivrajiapnnmir n e rap ac H  MamoCHiiH 
BepxnsiH rpaHb TepMHnHAan i^apanr.

TPAOHK <t>yHKUHH y  =  f ( x)  (^ei cTBHTeabHoro nepeMennoro) — j;ai;Hi\Hp. y3- 
rapyBHHJiH tj =  /  (x) 4 > y H K U H JIH H H r rP A O H T H  —  TeKHCJiHRAa TyppH feypqaKJiH 
Aei'.apT Koop/iHnaTajiapH y  =  f  (x) MynocaCaTiiH (TeHrjiHKHH) KaHoaTjiaiiTHpyBiH n y ^ -  
TajiapHHHr reoMeTpHK ypHH. r eoM eipHK TOMOiiAan O. r. oaaT,a,a nyijajiapHHHHr ko- 
opaH HaTajiapH  apryM eiiT  Ba (JjyHKUHHHHHr moc i^HHMaTJiapH^aH nfiopaT 6 y j i r a n  6 n p o p  
TeKHC srpn 'ih3hi^hh TaCBHp 3T3AH. MacajiaH, tj =  ax-\- b mh3hk;jih (fiynKiuifiHHHr 
rpa([)HrH T y rp n  >ih3hk,ahp (63- pacM, 6yH «a y  =  2x +  1); y  =  ax2 +  bx +  c r .— 
napa6oJia (i^.) (64- pacM, 6yHAa y =  x2 —  x); y3rapyBMH x na y  o p a c n / ia rn  TecKapH

nponopuHonaji MyHoca6aTHH HtjxyiajioBHH =  r - acHMnroTajiap h KoopAHiiaTa
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65- pacM.64- pacM.63- pacM.

» Cyj i raH ranepfioyiaAHp (i^.) (65- pacM, 6ynaa =  AcHMnTOTa;iapH ko-

opflrfnafa yuyiapHfa: fiapa jijie ji 6yjiraH rHcrepfiojia icacp-MH3HK,.nH 4>yHKUHsiHHHr 
f a .  flpofiiio-JiH H efiiiati (jtyHKuira)' r p a ^ u r a  6$ j o a k ;  // =  | jc j <I>. r .  TOMOHJiapn 1- s a
2 -’ noopanH aT  6yp>iaKJiapHHHnr 6HcceKTpMcajiapnflaH HSopaT 6yjiraH TyFpH 6ypqaKHH 
T acan p  3Tax« (66- pacM ).

A rap y =  sin  x 3>. r .  hh  î t6  KoopAHHaTajiapH CH dew acHA a y =  p, x  =  q> Ae6

^apaeaK , y  ^ o i f l a  6 y  <I>. r .  M apna3 H { - ^ ,  ny^T aA a 6 y jiraH  aftjiaHaHH TacBHp

9TaAH (67- pacMj, p  =  sin2<p <l>. r .  iyrr6 KoopflHHaTajiapH cHCTeMacHAa TypT nnpoiv  
jih  ryjiHH TacBHpjiaffAH (68 - pacM ).

B npop 4>ynKu.HH rpa<|)HrHiiH gkh f  (x, y) =  0 TcurjiaMSHHHr rpatjjHrHHH (6y TeHr- 
jiaMaAa y (JiyHKUHH x  apryiweHT op^ajiH  oiuKopMac ^ojiAa H(j)OAajiaHraH) acatn  yqyn  
oAaTAa apryMeHT Ba ^yHKUHanHiir (§xh TeHrjiawara KHpraH j3rapyaHHJiapi!HHr) moc 
HBfwaTjiapH jKaABaAH Ty3H.iaiH Ba TaHJiaS ojiHHraH KoopAHHaTajiap cncTeMacHAa 
(t J fph  6ypnasjiH AenapT cncTeMacn, atjxfinii eKH » ^ t6  KoopAHRaTJiapH cncTeMacH) 
x  Ba( y jiapHHiir n,ym KnfiMaTji ap « ra  TerHiujiH nyK,Tajiap scajiaAH. Arap i}>yHKUHH 
y3JiykcH3 (^ . HenpepUBHaH ({lyHKUHfl) Ba eTapjiHMa chjijihk 6j?jica (apryMeHT y3rapraH,oa 
ym iHr 2- xapTH^jiH ^ocHJiajiapn Kyn caitpaMacAaH jfarapca), scajiraH  Hy^xaji-PHH 
chjijihk, s rp n  mh3h^  6iuiaH TyTauiTHpHS 4>. r .  j ôchji ^HJiHtiajn. KoopAHHarajiap 
TjpHAa HyK;Ta.iap i^aHia Kyn ojiHHca, yjiap 6Hp-6npHrB ^aH'iajiHK hi^hh 6yjica, <I>. r .  
iuyHMa aHH^ TacBHp STHJiaAH.

Bai>3H >[H3H!yiapHHHr HOMJiapn yjiapHH HiboAajioBMH 4>yHKUH»jiap homhA3h kcjih6 
•iH^KaH, s*acajiaH: CHHycoHAa, KocHHycoHAa, TaiireHCOHia, jiorapn(j>MHKa (n.).

<l>. r .  (pyHiaiHsiHHHr y3rjRHUiHHH Ba yHHHr xoccaJiapifHH h i^o ji TacBHpjiaii- 
A«. AWeajim, ($ -  pa<Af,?a facBHpjiauraH rpatjxiKAaH K^pHiiaAHKH, dxlt x^x^ opajiHK-
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jiap^a ifiyHKUHH KaMaa^H, Jtj x*, x , b opa- 
jinKJiapAa ycaJiH, ax3, xjb opaJiH^jiap^a 
ĵyHKUHS Myc&T, XgXt  opajin iyia  sca 

Ba k. ByHflaH Tauin,apn, O. r.
TeHrjiaMa Ba TeHrcH3JiHKJiapHH rpa<J)HK 
ycyji 6HJiaH OTHiiwa Ba snr coAfla homo- 
rpaMMa (>{■) cH$aTHfla HiiuiaTHJiaflH. Ma- 
CaJiaH, COHJiapHHHF KBaflpaT HJI,flH3HHH x2 
(napa6ojia) O. r. epflaMH 6HJian, coHJiap- 
HHHr ^ap ^aiiiafi aapa>KaAarH h.i;ih3hhh 
a* O . r. (a >  0, a ¥= H §kh lgax (a > 0 ,  
a j = \ )  <t>. r. epflaMH 6HJiaH Ta^pnOaH 
j(Hco6.naca fiyjiaiin.

A A a 6 .: T . n .  LUh j i o b , KaK cTpOnTb rpa$HKH, 4>n3MaTrH3, M .,  1959; 3 h u . s j k u . n t r .  
r r .  2 h 3, roCTexH3flar, M ., 1951, 1952.

TPA4>HHECKOE PEUIEHHE ypaBHeHHfi — TeHrjiaMajiapHH TPA«I>HK VCVJI^A
EMHIU — /  (x) =  <p (x) KypjiHHUiaarH TeHrjiauajfapHH f ( x )  Ba <p (x) ,<}>yHKUHSjipp rpa- 
^HKjiapHHH Hcaui op^ajiH TanpHCHfl eMHuinaH H6opaT 6J jiho, ewnw f  (x) Ba q>(*) 
q>yHKUHfljjap rpa(|)HKJiapHHHHr icecHuimii nyi^TajiapH a6ctiHccajiapHHH TonHmra k«ji- 
THpiIJiaflH.

Mncojuiap: 1) x3 — x — 2 =  0 (x2 =  * +  2) TeHrjiawaHH T. y. e. j/ =  x * b a  
y  =  x +  2 tJiyHKuHaJiap rpa^HKjiapHHH acam ra Ba 6y rpa<j)HKjiap necnuiran ny^Ta 
jiapHHHr a6cuHCcajiapHHH TonHUira KejiTHpnjiaAH (70- pacw): jc, =  —  1, x3 =  2 ; 
2) sin x — lg  x  TeHrjiaMaHH T. y. e. y  =  sin  * Ba y  =  lg x  (JiyHKuHsuiap rp a $ m - 
jiapHMHHr kpchuihhi HynrajiapH a6cuHccajiapHHH Tonm ira xejiTnpHjia/iii (71- pacM)

Xi — 2,7, x2 =  7,4 Ba xs =  8,2

(0,1 rawa aHH^jiHKja). TeHrjiaMajiapHH I \  y . e . 
yjiapHHHr j;ai^HKHfl HJiflH3jiapn ^ a ftita a  s y p r a s -  
Majm TacaBByp 6epaflH, iuyHHHrflei< rpad)Hkj«p 
Ba (JjyHKtiHHJiapHimr x o c c a jia p n  ^ a ^ n jia rH  <5*- 
jihmhh qy^ypjiaiuTHpa^H.

70- paCM.

TeiircH3jiHKjiapHH rpatjiHK ycyjiaa e«iHiu j$aM uryHra yxtuam C^jiaflH. 
r P H H A  O O P M y j lb l  —  rPHH <!>OPM yjlAJ lAPM  —  HHTerpaji *hco6h (JwpMyjn- 

jiap,H 6 vjih6, yjiap ^aww 6yfinqa ojiHHraH HHTerpajiHH cnpT 6yftH'ia ojiHHratt n u i e -  
rpajira KejiTHpHmra hmkoh 6epa^H. Byjiap^an sh t co/w/ich j^yfiH^arH My)(HM <J>op- 
MyjianHp:

ĵ %~̂ dxdy== 
d  ‘r

dc du „  _  ■
6yiwa jiap D  co^aaa ysjiyKCH3, /  9ca L>'co\aHH MerapajiOBMH KOHTyp.
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TPHHA <t>YHKUH3— TPHH 4>yHKUHfICH.T. (J). AHiJxtepeHUHaji TeHr/iaMa/iap 
yiyH MerapaBHf! MacaJia-iapnH eqHiii/ia TaTSH  ̂ arajia/tH (i .̂ KpaeBan 3aaaHa). F. ({). 
uiyHflaft 4>yHitu,Ha!«H, y 6epH.araH /(H(*)rf)epeHU,Haji TeHTJiaMaHHHr ewHMH 6yjiH6 qerapa 
iuapTJiapHHH ^aHoaTjiaHTHpa^H, uiyiiHnr/ieK TeHrjiaMaHHHr t3pth6h Ba (j)a30iiHiir yji- 
MOBHra Sofjihi^ 6y.araH xycycHHTra sra. MacajiaH, G (P, Q) T. (J>. Jlanjiac onepaTopH 
6yjind, yHHHr yqyn 6jipnu<in qerapaBHa Macajia i^PHjiran 6yjica, y ^oji/ia 6y Maca- 
naHHHr e<iHivmnH

« (P ) =
CdG

J  T n “ W d S Q

(JiopMyjia 6 ytimcL Tonnui mymkhh; 6yH^a HHTerpaJi co^aHHnr q e ra p a c n  6yflnqa ojih- 
m nn  Ba qerapaB H ft MacajiaHHHr T. 4>. MawiyM 6yjica, ^aMMa bbi^t yHHHr eqn- 
mhhh 6at3H  6np HHTerpajuiap maKjiH/;a TacBiipjiam MyMKHH.

MaTeMaTHIv <j)H3HICaHHHr hojihhmh

Lu (xL, x2............ xn) =  f (xu x2, . . . .  xn)

qerapaBHH mapTjin MerapaBHH Macajiajiapn^a G (x, x0) T. (Ji. ^yfwAaru ycyji 6;i.i&t 
aiiH^jianaan: u, (x, x0) —

L [u] =  (p£ (x, x0)

TeHrjiaMaHiiHr eMHMH 6yjicHH, 6 \'H aa

<Pe (X, X0) ■■ 

y  ;<o/i,aa

Bh3 TeKuiHpaeTraH ^oji/^a

0 |Xi— x ® | > e  CJjiraH^a, / ' = 1 ,  2 .............n

JL \x‘ —*°i | < 8  6yjiraHfla, <= 1, 2............ n.
e«

G (x, x0) =  lim U B (x, x0).
e -* 0

U (x) =  f G  (x, AT0) f  (Xo) dx0

By TatpHfjira T.(j). hhht 6oui^a noMJiapn —  MaHoa (JiyiiKunHcn, TatCHp (JjyHK- 
UHHCH HOMJiapH 6oFjiaHraH.

A f la G .:  C . J l .  C  o  6  o  ji e  b , y p a B n e n n e  M aTenaTicieCKoS d)H3HKH, ro C T exH 3aaT , M ,— J l . ,
1950.

TPynriA  —  rp y n n A  —  a, b, c, . . .  sjieM entJiapH H H r G TynjiaMH 6yjiH 6, 
6y aJieM eHTjiap yiyH K ynaflTnpH m  (k o \i io 3 h u ,h h )  aMajiH uiyiwaft a iiH iy ianraiiK n , G 
HftH M atJiyM  T a p ra S /ia  ojiHHraH ^  ip  Kanflafl h k k h  a na b sjienieiiT  yqyH yrna T yn- 
jiaMHirar y3H^aH ojiHHraH 6npop c sjieMeHT 6hp ^hhm3Tjih paBnuwa moc ^yfiHjiraH; 
6y  ajieMeHT a Ba b sjieMeHTjiapsiHiir KynaSTMacH fle6 aTajiaA n Ba ab 6H jian 6ejiri(- 
jiaiiaflH ; rny finjian 6Hpra, G h h h t  fiapqa ajieMeHTjiapn yqyH rai^opHfla ^afta k^hjihh- 
raH onepaunara HHcGaiaii Kyfliwarn Tajia6jiap (aKCHOMa, nocTyjiaTjiap) ypnHjm 
fiyjia^H :

1) TynJiaMHHHr ^ a p  K anflaf: h k k h  DjieMeHTHHHHr KynaftTM acn eKH 6wpop 3JieMen- 
THHHHr KBa^paTH m y  TynjiaMHHHr y3H ra TernuuiHJHnp; 2 ) TyruiaMHHHr ^ a p  ^aHflaft 
y q ia  s jie M e n ra  y q y n  a c c o u n a ra B  ( r p y n n a . ia w )  ^onyiiH  6a>KapHJiaflH: a (bc) =  (ab) c;
3 ) T yn jiaM ^a’ m y iia a ii e SJieMeiiT MaBwy/jKn, 6 y  aJieweHT yqyH  ae =  ea =  a TeHrjiHK 
jfPHHjiH 6 y jia /(ii , e 9JieMeHT 6 h p jih k  sjieMeHT eitH rpynnaH H H r 6np jiH rH  e u n  HeftTpaji 
3.ieMenT Ae6 aTdJianH; 4) TynjiaMHHiir ^ap ^annaft a sjieMeHTH yqyH yuia TynjiaM ra 
TerHuiJiH OyjiraH myHflaft n—1 ajieMeHT MaBwy/iKH, a a~ l= a ~ la =  e 6yjiaAH. a ~ 1 
aneMeHT a sjiew eH Tra T eciiapn  sjieM eiiT /;e6 aT a jia /jn .
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3  c  a  t  m a . 3 Ba 4 - aKCHOMaJiapAa ae =  a bo aa~ 1 =  e (gkh ea,=a Ba a~la=e) 
fl,e6 c|)apa3 i^HjiHHca, yjiapaan ea =  a Ba a~ la =  e MyHOca6aTjiap KejmC ' i h i ^ h .

y 3jiapHHHHr xapaK T epnra  Kypa T . hhht 9.ncMenT.'iapn TypjiH-TyMaH (coHjiap, MaT- 
pwnajiap, (jiyiiKUHHjiap, reoMeTpiiK oOteKTjiap Ba ^ .K .)6y jiH um  MyMKHH.

A rap  T. na aHHKJiaHraH aMaji KOMMyTaTHB 6yjica (hi>hh ^ a p  i^aHAaft h k k h ts  
3JieMeHTH y iy n  ab =  ba 6yjica), rp y n n a  KOMMyTaTHB T. §kh A 6ejib rpynnacH ^efln- 
jiuah . A rap  T. ,T ini aMaJi KynaftTHpHiu 3Mac, 6ajiKH K,yiUHiu fle6 aTajiraH 6yjica, y 
xojifla KynaflTMa vp iin ra  h h fh h ah  HuwiaTHJiaflH Ba F . aKCHOMajiapHja KynaflTHpHin 
HmopacH y p n n ra  Kyuinm HiuopacH e3Hjiafln.

By ^o ji^a  ra n  T. hhht OiipjiHrn TyppncH.ua » ia c , 6ajiKH T. hhht hojih ^HKHAa 
Copaan Ba y  0 chmbojih 6njiaH 6cjirHJianaAn; 6y  xo.TAa TecKapn sjicmciit y p n n ra  
fKapaMa-^apuiH 3jieMenT» tCPmhhh HUUiaTHjiaEH.

A r a p  r.HHHr SJieMeHTjiapH cohh ic k jih  6yjica, y  mckjih T . ^eiiiuiaAH, yHHHr 
s jieM eH T jiapn  cohh s c a  T. im nr T a p T n o n  Aeiinjiar,*. A r a p  T. a sjieMenTAau Ba yHimr
KPTMa-KeT KeJiraH d1, a3............ ar'=  e Aapa/K:i.iapiiAaii TauiKHJi T onran 6y jica, y
^o jiaa y  p TapTH6jiH uhk jihk  T. AeiiHJiaAH, 6yn,-ia p  —  inyHAaft s n r  k h hhk  naTypaji 
cohkh, yHimr ynyH aP= e. IHhkjihk T. h h h t p  TapTii6n a sJieMenTnnnr 'rapTH6n #e6  
^aM aTaJia^H.

IHyHH i\afiA KHjiaMH3KH, sjieMeiiTjiap TynjiaMH 6np K0Mn03Hu,HHiia (rp y n n a  one- 
pauHiicH^a) r .  ^ ochji k;hjih6, 6ouib;a 6np  K0Mn03HU,nswa F. ^ ochji KiuiMacjiHrH ^aM 
wyMKHH. MacajiaH, 6ap>ia (Myc6aT, MaHiJinft Ba HOJih) 6vTyn coHJiap Tyn.naMH i^yuiHiu 
aM ajinra HHc6aTaH T. TauiKHJi lyiJiaAH, jieKim oflaTflarn KynaftTHpiiuira Hiic6aTaH T. 
5iOCHJI KHJIMJIH/IH.

M n c o j i j ia p :  1) 6 a p 'i a  6 y T y n  coH Jiap  TynjiaM H  K y u u iu i a M a j in ra  iin c6 aT aH  T . ^ o -  
c iiji ^ H jia^H  ( o a p ^ a  6yT yH  coH Jiap iiH H r aAJHTHB T . c n ) ;  2 )  n o jif laH  cjvipiyiH  6 a p q a  
pauH O H aji co H Jiap  TyiijiaM H  K ynaftT H pH ui a M a j in r a  H iic6aT aH  T . TauiK HJi i-;iijia;;H  ( h o ji- 
aaH  (}>apiyiH p a u n o H a j i  coH JiapH H iir M yjibTiiiijiHK aTHB T . c h ) ;  3 )  T e K iic jiiiK A an i 6 a p q a  
BCK Top.iap T ynjiaM H  B eK T o p jiap m i K jyuiim j a M a J in ra  H iic6aTaH  r .  / i n p ;  4 )  T ypT T a 1,
—  1, i , —  i  c o h  K y n a r T i ip n u i  a M a jm ra  HHcOaTaH F . ^ o c h j i  i< n jia ;w . B y  T . i eKH — i  
an eM eiiT jiap iiH H r A apa jK -u iapH A an  n a fm o  6 y j ia f l i i r a H  TypT H H m i TapTiiOjiH  u h k j i h k
r .  ^Hp.

r .  hhht ojiahhth TatpHiJiHra TeHr KyuiH 6yjiran hkkhh4 h Ta-bpncjjnnn ^aM 6e-
p m ii MyMKHH: ^ a p  i^aHAafi HKKHTa sjieM eHTH ycT H fla 6 aw a p H J ia f lH ra H  aM aji a H H K Jia n -1 
r a n  G T vnjiaM A a l^y-iH flarH  aiccH O M ajiap 6?>K apH Jica, G T y n jiaM  r .  A eH iiJiaA n: 1) 6 y  
aM aji accou.H aTH B; 2 )  G HHiir ^ a p  K anA aft h k k h t 3  a Ba b a jcM eiiT H  y i y n  G A a m y H - 
/ia ii  ; i r o n a  x  s jieM eiiT  M aBwyflKH, 6 y  ajieM eH T y q y H  ax =  b Ba G fla  u iy H /ia fi s iro n a  
y sjieM eHT M aBm y^K H , 6 y  s j ie M e m  y q y n  ya =  b.

By TepMHHJiapra k .: J I h rp y n n a , A6ejieBa rp y n n a , Tajiya rp y n n a , npco6pa3o- 
Baiine, OeflopoBCKHe rp y n n u , O aK Top-rpynna, HenpepbiBHaa rp y n n a .

AAa6.s A. T. Kypouu ,  TeopHH rpynn, FoCTexH3AaT, M., 1953.

rp y n n O H JH  —  r P y n n O H f l .  TynjiaMHHHr xap KaiiAaft hkkh  3."CMCHTH yqyH 6 h t-  
ra  6m iap aMaji anHK,jiaHraH Ba 6y aMaji HaTH>KacH 6np  hh iIm sm h 6yjiraHAa 6yHAaS 
Tyn.iaM T . AefiHjiaAH. BouiKaqa i^hjih6 aiiTraHAa, F .— HXTnepnft Ta6HaTjm {a, b, . . .}  
i/ieMCHTJiapHHHr myHAafl TyiMaMHAaH H6opaTiiH, yHAa TapTHojiaHran ^ a p  K,aHAaS 
hkkh a Ba b 3.ieMeHTra yqnnqn  6up c aneweHT c'up lyiftMaTjiH moc KyftiuiaAH, oA3T- 
/w  6y  sjieMeHT a h h h t b ra  KynafiTMacn (ab =  c uiaKJiHAa 6eAnuiaHaAH) Ae6 aTaJia- 
;ui. By epA arn  KynaflTMa cy3H mapTAii paBimiAa Hm.naTiijiaAH. B y hom yMVMHfi ^oji- 
A,i coiijiapiiHnr Kyna&TMacH TymyH<iaciiAaH cjiapK K,H.naAH, qyHKH T. ixneMeiiTjiapHHHHr 
y jn  coh 6 v a h iu h  mapT 3Mac.

T. TyiiiyHqacH wyAa yMyMHfi TyuiyHqaAnp. MaTeMaTHKanimr TypAH 6yAHMjia- 
pnAa y.Mymhh TymyH<iaAaH 6HHap aMajira 6npop  i^yuiHMqa mapTjiap Kyftnrn h<'ith>kt- 
cHAa ^ ochji KH.THHaAiiraH T. hhhi- aH<ia Top cniKtuiapii TaT6iiK KHjiimaAH, MacajiaH, 
rp y n n a  (i^), apHM rpynna (i^. n o jiy rp y n iw ), KBa3iirpynna (k,.) Ba 6omK.a.nap.

A jvr.*>,: A. I '. Kypoui, JleKuHH no o6mefl ajire6pe, C>ii3MaTni3, M ., 1962.
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ryPBHUA KPHTEPHfir —  ry P B H U  KPHTEPHRCH — P (jc ) =  Oo*» +  a , x n - i +  
-f- . . .  + 0 a  Kjn^aAHHHr j 6apqa HJWH3JiapH MaH(J)nft HHCMra sra 6Jjih-
BfHHiiHr etapjiH sa 3apyp«ft inapTH. O o > 0  Ba Kynj âflHHHr 6ap<ta K03<J»̂ HUHeHTjiapa 
apnHi^Hfl Cyjiran xycycHfl ^ojiAa P  (x) Kyn^aflHHHr 6apia HJiflH3jiapH yiuSy

^3 Q5 •
Qq d% CXi .
0 at a3 .
0 a0 a., .

0 0 0 ...

a 2k—i
aik -3
a2k—l

%

> 0

•ffcHroi:'. m x-iip  (fc =  1, 2, 6JjiraH«a) 6a*apHjiraH  ^ojiAa Ba $ai^aT ray jpji-
W fK n a  jjafHH^Hfl i^HCMra 3ra 6y/iafln. T.k . AH(J)$epeHU,Haji TenrjaMajiap
asaapftsicHAa Karra a^aMHsiTra ara. /lH(j)$epeHUHaji TeHrjiaMajiap cHCTeMacH eiH iu ia- 
pHmmr TypyrorHrH yCT0ftHHB0CTb) T.k . epflaMH 6HJiaH aHHiyiaHajttt. By jjojifla 

'P : it. <2H3H^jia[QTHpHjrraH CHCTeMa MaTpnuacHHHHr xapauTepncTKK Kyn^aflnra Tai^n^  
^aHHHa^H. (n- XapaKTepHCTiiqecKHft MnoroMjieH). T.k . h h  6h p h h h h  6yjiw6 HeuHO 
ishreMaTnrH A. TypBHu 6epran.



AAJIAM6EPA JIEMMA —  flAJIAMBEP JIEMMACH —  aJireCpa acocnfi T eop oe- 
C hhhht (^. OcHOBHaH TeopeMa ajire6pbi) 9Hr Kyn Tapi^ajirdH ncCoTJiapnAan 6upma 
6aFHniJiaHraH jieMMa. Cviwaft TatpHtJijwHa^n: KOMnjrenc KowjiflnmHeHTjiH, jpp*-
3KacH n > 1 Ra x =  xa na HOJira afjiaiiMaftAHraH, st>hh f{x0) +  0 OyjiraH ^ a p  ipn* 
flap f  (x) Kyn^aa yuyri MoayjiH ^ a p  ^anwa khuhic 6yjiraH  h KOMnjiexc coh T on iua- 
Ahkh, | f  (X o+  /i) | <  | /  (jc0) | Cyjia^H. Z I.ji. HHHr reoMerpHK waiHOCB: | / ( x ) |  <JfyW- 
m is HOJi^aH <j)apiysn MHHHMyMra sra fiyjio-iMaft/in. *

^AJIAMBEPA yPABHEHHE (JlarpaH>Kd ypaBHeHHe) — flAJIAMBEP TEHTJIAr 
MACH (JlarpamK TeHrjiaMacn',—

y =  x ( f ( y ')  +  f( y ')
KypHHHuiAarH flH4)<j)epeimHafl TenrjiaMa, 6yHflaq)Ba / —/jn(}>4>epeiinnajijia nybmh <5npop 
cjjyHKUHHjiap. By TenrjiaMaHii 6hphh<ih QyjiHO 1748 fl. p.i> III. /I-tjiaMOep TeKuiHpm.

ABH)KEHHE —  ^APAKAT —  ^yflH/iarH HKKHTa rnapT OawapiiJiraH/ia tyaaoam * 
y3HHH y3Hra ajiMauiTHpHiii: 1) i iy ^ ra jiap  opacM ^arn M aco$ajiap y3rapMacjiHK u ia p n ;  
AB  =  A 'B ’\ 2) tj)a30Bnfl <j)Hrypajiap jKoftjiauiauiHHHHr y3rapMacjiHK uiapTH. <t>aao- 
AarH ^ a p  i^aiwafl X,. e 6npop yi^ aTpo<j)Hjarn afijiaHHiu, §kh napa-ijieji K ym rpaB, 
ei(M BHiiTjiii X,., ntHH 6npop yi^ aTpo<j)HAa aftjiaHHO OopHiufta 6y  yi^ Oyfijiao n a f u -  
jipji i:J"ihui k>3 OepaOTran ^apaKaT^Hp.

Arap <j)a30HH v3-y3Hra ajiManiTHpHinaa <|)a^aT 1-uiapr CiawapHjica, y ^ojijw t f  
ajiMauiTiipHui opToronaJi ajiMauiTnpHm ,ieiiHjiajn. ByHaaft ajiMamTHpHnira tckh cjim * 

HMcOaTan CHMMeTpHK ajiMauiTHpnui mhcoji OyjiaflH, 6yHfla ^rypajiapHHHr H fm j in a m  
JsrapajH (Ky3ryiian aKCJiaHHinfla yHr t̂ yji 6H3ra qan i\yji 6yjiH6 Tyiojiaan).

Tyrpii 5yp*<jK.iH jJeKapT K00paHHaTajiapH CHCTeMacH.ua <j)a304arn X,.

x '=  an x +  alty +  a r f  +  a, 
y '=  Oj! x  +  +  0*3* +  b, 
z ' =  a^xX +  a3iy  +  a ^  +  c 

A opwyjiajiap Cnjian aHH^jiaiia^H, Gynfla <•;,* K03'.[)<})imneiiTJMp

au a2k+  asiask=  { ’ ’ #  \  c f ^ r a H ^ a )

uiapTjiapim i^aHoaTJiaHTHpa^H Ba K09:[xj)H uH enTjiapaan Ty3HjiraH /jeTepMwiaiiT 1 r a  
T c n r:

« u °12 a lS

A = f lj i a t  3 =  +  1
° 3 l ^32 a S3

OpToroHaji ajiMauiTHpHuuiapfla A =  — 1 TenrjiHKHHHr OyjiHUiH ^aM MyMKHH, yjop 
X,. AaH uiyHHCH Ohjmh <j»apn ^mia/iH.

TeKHCJiwtziarH X,. rnynra yxiuain Tai>pH<j)jiaHa/tn, JieKHH <J>a30flarH r m  
$ a p v w  yjiapoi^ TeKHCJiHKflarH X,. cjia^aT ny^Tajiap opjcH/iarn Maco<jaiiH y 3 ra p r^ -  
Mafl/wraH ajiM aiurapH iu ae6 Tatpn(j)JiaHaAH. UlyHHnr yqyn t c k h c j ih w  hkkh  ry p jH
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6y.naan: finpnm H  Typ X,. Te«Hc.iHi<flaH Tamn,apHra qH^PMaftAH Ba ([>nrypa/iap 
PJ'HajiHuiHHH y3rnpTnpMafiflH (72- pacM), iiKKHH^H Typ X̂ . TeKHCJiHKAaH Tam^apHra 
qH^apa^HraH X,. 6y.inC (TeKHc.im<HH ^a30,a,a afuianTHpaAH), (JmrypaJiapHHHr fiyHa.nH- 
iuhhh ^aM yarapTnpa/iH (73- pac.\i).

TeKHCJiHKJiarH ^ap i^aiwaft Cnpnnqn Typ 
§ napajijieji KywHpHui, enn Cnpop nyKTa 

dtpcx^H^a afijiaHHiMHp. Wkkhhmh Typ,narn jjap 
^anflafl X,. onpop TyFpH 'ih3hh1k1i  HHc6aTaH 
CHMMeTpHH 6ym6,  OyHAan KeftHH irytiHpHui exn 
aftjiaiiMa ^apaKaT to3 6epa,nn.

72- pacM. 73- pacM.

TeKHCjiHKnarn 6hphhmh Typ X,. TyppH CypuaKJiH KoopflHiiaTa.iap cncTewacnaa 
HyftH^arH (JiopMyjiaJiap 6njiaH «(j)o/ia STHJiaflH:

x '— x cos cp — y sin q) +  a, 
i f — x  sin q) +  y  cos cp +  b,

6yHAa a  Ba b — snirn KOOpaniiaTajiap 6oiiiHHHHr KoopAHHarajiapH, (xr, y') — M  u y ^ ' 
TSHHHr (acjiofipa3HHHr) (x, y) KoopflimaTaJiapHra moc 6yjiraH  M ' Hyi^raHHHr (ofipas' 
fmHr) KoopflHHaTaJiapH, q) — Ox y^H im r Myc6aT ftyHajiHiiiH Cnjiati yHHHr o6pa3H 6yji" 
raH 0 'x '  yK opncnA arn Cyplini:.

TyFpH 6yp'iaK jin i;oopa»[iaTa.'tap cncTeMacHJia h k k h h ih  Typ X,. ^yftnjiarH  (Jiop- 
ny jiajiap  6HJiaH H(})oAa STiijiaAn:

x '=  x  cos q> +  y s in  q> +  a, 
y '=  x  s in  q) —  y  cos q> +  b.

KoopAHHaTa yiyiapHim  KepaKJiHnma k,hjih6 Taiu iaraiw a X,, aJiMauiTKpHuuiapH ())op- 
iiyjiaJiapHHH co/iAajiamTHpHiii MyMKHH.

O aaoA arn na TO K ncjniK ^arn j ia p  TynjiaMH rp y n n a  rauiK H Ji i^HjiaflH. 9 jieM en- 
T ap reoMeTpns!,aa X,. aixnoMaTHK y c y jif la , sn>HH aco cn ft T yu iy im a  CHtfiaTHAa khphth- 
jihehh MyMKHH eKii ^ocnjiaBH H  TymyHqa 6 yjiiim H , n tiiH  6 om i^a TymyHM ajiap o p k j j ih ,  
tiacajiaH , TeHrJiHK (KonrpysHTJim;) TymyimacH opi^ajiH TatpH(J)jiaHHmH m ym khh. y p ra  
uaKTaoAa X,, acocHli TymyHMa j\e6  i^a6yji k h jih h 3Ah Ba «yCTMa-ycT K,yfiHm», «6y p n m »  
a a  Comn;a TepM im jiap CiiJiaH nijioAa 3t h j i 8a h .

flBOHHHAH CHCTEMA CirHCJ10HHH — HKKHJIHK caHOK, CHCTEMACH — acocH 
g==  2 6 y .ira n  no3im non canoi^ ciicTeMacn. H c.c. m  (j)aK,aT h k k h t3  pan^aM: 0 Ba 1 
6ynanu, 6y  j^oji h k k h tb  (j)H3HK xoJiaT 6hji3h (})H3HK MOAejiJiam y^yH wyAa Kyjia";- 
AHp. MacaJiaH, sJic-KTpon ^Hco6jiam MamHiia.'iapH,T,a sjieKTpoH jiaMna (mhcoji yqyn, 
TpHrrep) hkkh jjojiaTAan SnpnAa 6yjiH m n mymkhh: t3 h h h jih  6np  ftyHa.iHniiia to k  
JrKa3aAH ei<H to k  yTi<a3Maain, 6y  sca moc TapTH6fla 0  ei<H 1 hh  6HjiflHpaAH ; e m  
aKCHHHa). LOyHHHr yqyH 3,'ieKTpoH ^ncoOjiam  MamHiiajiapHHHHr KynnnjiHrnAa H .c.c. 
& b  (JioftAajianHjiaAH. AMajwa MamnnaAan (j)OHAajianMaii of33kh e a  e3H6 ^HCo6jiam,u 
ll.c.c. HmjiaTiim HOKyjiaiiAHp, *-iyHKH yHMa KaTTa 6yjiMaraH coHJiap ^aM H ,c.c. m  
m ym  Kyn xoHa.nH 6yjiaAH. M hcoji yqyH 900 hh  o-TaiijiHK, H .c.c. pa 6y coh 11 
xonajiH con 6yjiuo ean ia^H : 11 110 101 000.
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flB O R H A fl TOMKA KPHBO ft — 3rpH 4H3HKHHHr K y u iA J io K  h v k t a c h  —
F (x, y) =  0 a rp n  mh3hk, Maxcyc HyKTajiapHHHiir (^ . Ocofiaa TOMKa) sn r  coMa Typ«

6 y m 6 , 6y  nyivraAa tyalH /iarn TeHr.qnK;iap 6a*apHjiaflH: —  =  —  =  0  (HyKTa Max-
dx dy

&*F d2F
cycjiH rH H H H r yMyMHH o e j irn c H )  Ba h k k h h h h  T apT H 6;m  xycycH H  —  eKH _ —  xo ch-

dxi dy*
JiaJiap/;aH KaMHfla 6h tt3C h  no-n/ian (jiapiyiH 6yjia/iH.

3-^i.i^.h. TyryH nyivra, eKH srp n  '( ra n ^ m m r y3-y3HHH Kecnrn Hy^TacH ( 7 4 - paCM), 
HKKajiaHraH Maxcyc ny^Ta (75- pacM), Kaftraiu HyK,TacH (76- pacM) 6yjm uiH MyMKHH.

M

M

74- pacM. 75- pacM. 76- pacM.

ABOAHOE OTHOUIEHHE — K^UJ HHCBAT. TyFpn HH3HK TypT Hy^TacHHHHr 
OiaCTatlHHr TypTTa TyFpH MH3HFHHHHr, AaCTaHHHr TypTTa TeKHCJIHrHHHHr) K..H:—  

Mypai<Ka6 HHc6aT (i .̂ OiojKnoe oTHouieHHe) Skh aHrapMoHHx HHc6aT (^ . AHrapMoiiH- 

uecKoe OTHOiueHHe) fleraH TepMHHHHHr xyAAH V3H. 1
flBOflHOfl Pflfl — K^Ul KATOP —  yui6y KypHHHUisarn H(})OAa:

% ) +  " t 2+  • • • +  « i n +  • • •

• • • +  a21+  a22+  • • • +  n2« +  • • •

• • • +  « f f l l +  Offl 2 +  • • • +  Q/nn~\~ • • •

K,.k. hh fiyji na ycTynjiapn iie?:cn3 Kyn 6yjir?H *aaB aJt uiaKjiHfla e3Hui Kyjiafi. 
A rap  a n  Jiap coh 6yjica, K, K- cohjih  K-K- fleHH-ia/w, a,y Jiap (J)ytiKu,HH 6yjtca, jr 
(JiyHKUHOHajt K-K- flefiHJia/iH.

m n

O/iaT^arH âTopjiap/iarH (k,. Ph/jw) Ka6H, K,.k;. HHHr ^  2  a« ? ~ S mn xycyCH*

d = l  |3=1
C hfhh/ihch My^HM TymyHMa^np. A rap  ^ ap  KanAaii e >  0  y iy n  iuyHAafi N  MaBwy* 
6yjicaKH, m >  N  Ba n >  N  6y jira im a

I $mn —  < [ 8

6yjica, cohjih K,-K- S  cotira (KaTopiiHiir fiHFHHjHCHra) af;iiii.nauia/(H.
co

K,.^. 6njiaH TaKpopHfi K,aTop, atHH ajieMeiiTJiapa bm=  ^  amn 6yjiraH  (aji6aT-
n = 1

oo °»

Ta, 2  anm KaTop (ii^HnjiaiiiyBMn 6yjiraH.ua) i^aTop 6np-6HpHra 6oFjiaHraH. ^ bm 
n = 1 o m =  1

' fuFHHAH MaBx(y,n 6yjica, y K,.^. Hnnr fiyjuiapH 6yfiHMa h h fhh /ihch  jiemnanu. yHHtir 
ycTyHJiapn 6yHHqa hhfhh /ihch  ^aM uiyHra yxuiaui Tai.pHd)jianaAH. JtyHHJiawvBmi 
K.k. ra fiy ju iap  Ba ycTyHJiap 6yHH«a ojiHHran HHFHHflHJiap Mauwy/^ 6ap xhji Ba

7— 1334
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K -n. *HFBHflHCHra TeHr. By 4>HnpHHHr a ix n  TyFpH 9Mac. UJyHflafl K,.iv Jiap Cyjia- 
'jpKB, yjiap^a fljju iap  6W.HMa ojiHHraii S . HHrwiAii aa ycryfuiap ojiHiiran

M^iBwya 6yjm6, jleRiw S , ^ S a. 
x '  3 J 1 E M E H T  —  I^S^HI 3 J IE M E H T . TeoMeTpHK ajiManiTHpHUiHRHr l ^ . s  —

■ f 3«"y3« ra  ;jTj»<m (ajiMHUHHyMif) ny^ra  (fjfcp* w3Hi\ eKH TCKHcjtiiK), M '
'flCpaaH 6Hjia» M npoo6pH3H ycTMa-ycT TyuiaAHran Hyivra: M '=  M. Maca.ian, roiiio- 
*eriw  ( k, .)  Mapxa3H K,yui Hyn,Taanp; cHMMerpHH ajiM auiTHpHuiH^a cHM M efpiw y t\n«nH ,r 
•y^TajiapH Ba cHMMeTpH?! ^ h h h h t  j?3h nym .̂ieMCHT .̂Hp. AjiMaujTHpHuiHHHr' I(.3. 
freoMCTpHK a-iMamTHpHuiHHHr KV3faJtMac! sjieMeHtii !jp4M aTajiafltr. ■ ■

ABOOCTBEHHOCTH HPHHl(Hn — ¥3APO MyHOCHBJlHK nPHHUHHH —  np<> 
jbctiib reoMeifMwnHHr (■<;.) acocHfi TeopeMaJiapaaaH 6 hph: 1°. (IpoeKTHe tckikjihk- 
ja rH ?.M .n . (khmhk ^ .M .n .) ^ySHaarH^aH HfiopaT. Arap «Hy^Ta^iapi Ba «TyFpn mh- 
*n>yiap» HHHr GoFJiaHHurtHfti (HHitH^eHTjiHrri) TepMHHjiapH.ua H(j>o,aa STHJirari 6Hpop 
xyvjia  ypwHJiH 6y;ica, y  ^ojiaa «Hyî Ta» cy3H ypHH^a «T yrpH  mh3h^» cy3« Huuia* 
tHJiraH Ba, aKCHma, «TyFpH mh3hi£» cysn ypuwaa «ny^Ta» cv3H huij i b th j i r a H  6ouin,a 
»\M jia  (Ghphhwh jKVMJiaiiHiir MyHOCH6H) >jaM ypHHjiu Gy,iafln.

2°. npoeKTHB ^a30Aarn y.M .n. (K aTra y.M .n.) ^y iiH a a rm a H  H6opaT: arap «nyi^- 
TOJiap*, -«TyFpH «iH3Hiyiap» Ba «Tei(HCJiHKjiap» h h h t  6oFJiaHHuuiHrH (HHnHiieHTjiHTH) 
TepM HHJiapMa Hfjioaa 3TH .iran 6H pop npoe:<THB wyMjia npoeKTHB <J)n3o;i.a ypHHJiH 
Cyjica, «Hyi^Ta» cy3H y p im a a  « tc k h c jih k »  cy3H H uuiaT H jiran  Ba aKCHH'ia, «TeuncjinK» 
cy3H ^ P h h a i  «HyK,Ta» cy3H H uuiaiH JiraH  O ouik^ wyM Jia (6HpHH'iHHHiir MyHOCH6H) 
jpM J phhjih 6y.naflH.

■ fipoeKTHB TCKHCjiHk£a y3apo Mynocnfi wyM Jiajwp (y jiap  o a a n a  h k k h ' ycTyu 
H«jih6  eaiijiajiH ) KyfiHflarHJiapjiHp:

77- pacM

1. n  a  c k a  ji b T e o p e M a c H .  2-
TapTH^JIH 9rpH 1H3HK*\a H«IKH MHSHJiraH 
jjap k,aHjiaii o jith  yuiH K ia KapaMa-fyap- 
iuh TOMOHjiapHHHr KecHuiHui Hyi^Tacn 
6 h tt3  x x  tJ fp h  >iH3HK,Jia —  llacKajib 
TyrpH ■m3HFHfln eTa;m

77- pacM^arH 123456 o jith  y<wiHK.ia 
Y2 aa 45; 2 3  ea 56; 34 Ba 61 tomoh- 
jvip napaMa-i^apuiH TOMOHJiapAHp. I^apa- 
M )-KapuiH ToMonjiapHHnr K, L, M  KecH- 
iu h ih  H yi^T ajiapH  6 h t t 3  T y p p a  MH3wysa—  
nadKajib TyrpH 'iH3iiFHfla eTa^n.

2°. TypjiH x iu  hkkh HynTa (fcaiiaT 
Ch i t j  rfrpH  <iH3UK>»i aniytjiafiflH .

1. B p  h a h m  o  h t  e  o p e  m a c  H.
2 -  TapTH6jlH SrpH M H 3H W  TaUHyi MH3HJI-
m h  jpp  KaHiafi o jith  TOMOHJiHK̂ a i^apa- 
Ma-i^apuiH yMjiapHH TyTauirapyBM H TyFpH 
MH3Hi ĵiap 6HTra HyKXa^a — BjuiaiiuioH 
Hy^TacHAa KecHuiajiH. 78- pdcMnarn 
123456 o jit h  TOMOHjiHiyia 1 Ba |4; 2  Ba 
6; 3 Ba 6 yMjiap ^apaM a-^apuiR ^^jiap- 
HHp, l^apaMa-ttapuiH 14, 25 bu &  yMJiap 
opi^ajiH jTyBMH TyrpH MH3myiap \ 6BTTa 
5  My^Taaa — BpKamnoH tiy^Tai^iAB Ke- 
CHUiajiH. ' i ,  -

2 . T ypflH  x h j; hkkh  t ^ f p h - mhshh 
,'4 > a^at CHTxa w y*Ta#a K ecpm ajiii.
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Arnp npoeKTHB reoMeiPHfiHHHr 6hp TeopeMacH hc6o t  ^HJiHiiraH 6y/ica, y«q» 
MyHOCH6 6yjiraH Teopeiia, y.M .n . ra  acocaH,. fpnium  -jGfimm; hh Ohphhhi
6yflH6 <})panuy3 ojihmh noace jje  Ta^pwjuiaraH. ripoeKTHB reoMeTpH>mHHr, kJ«i ly- 
UiyHwajiapn j3apo.MyHocH6^HK xgpaKTepnra sra: wyM-naAiH, 1- rapTn6jii’ KaTOf !- 
TapTH6^n  /idCTara !?.m., 2- TapTHfijin ^aTop (2-TapTH6j)H srpH mh3hk) 2- TapTH6jiH jiaci r» 
(2- chh(J> 9rp a  MH3Hi^Ka) 9.u . nnp.

y.M .n  6avsaH y 3apojiHK npniiuHnH et'H ayaJiJiHK npHimHna jieO aTgji^flH, ?.m  iv 
TyanaMJiapmiHr a6cTpaKT nasapMsicniia, MareMaTHic MaHTHiyia ((()HKp lopHTHiuJiap >vh- 
co6hm  ng npeflHKaTjiap j(Hco6H5a) Ba TonoJiornqjia ĵ aM 6op. ■ i.

Aa &6.: H . d», M e T g e p y  3 H h , npocKTHBHaw reoMeTpHsr, V^neflrH S, M ., 19531. H  8 . 
E 4> h m (>b , BbicmaH reOMeTpHH, 0H3M aTr»3, M ., 1961; A * ;  *0 h r ,  npoeKTHBHaa reoMerpH*. 
nep. c . aH rji., H JI, M ., 1949; n .  C. A j i e K c a H f l p O B ,  BBefleHHe b o 6 u ;y io  TeopHio wwiicecT* 
H <pyHKH,Hft. rocTexH3flaT, M ., 1948; JX. T h ji b 6  e p  t  h B. A k  k e  p  m a h , O chobh  Teopeftiwe- 
CKoft jio th k h , nep . c ReM., HJ\., M .. 1947.

flBOJIKOfl KPHBH3Hbl KPHBAJI — 3 rP H JIH rH  MKKH XHJ1 3 rP H  4H3M :; -
(})a30BHfl srpn tiH3HKHiiHr (k,. npocTpaiicineiiHaa KpHBan) chhohhmh.

B y 3rpH 4H3HK, y3HHHHr \ap 6np nyK,TncHjia HKKHTa coh 6njiaH —  6HpHH>iii 31 
HKKHHqH srpiiJiHK (ij)a30BHH srp n  mh3hkhhht 6ypajiHiuH) 6Hjian xapaKTepjiaHaav* 
KpHBH3Ha, KpyMenHe.

flByr*PAHHblH y r o J l  —  HKKHEKJIH ByPHAK -  vMyMHH
6np  TyrpH MimiviaH MH^aanraH HKiciiTa npHM TeKHCJimc TynjiaMH 
(79-pacM ). yMywnft Tyrpn mh3h^ H .6 . hhht iyippacH Jie6, flpHM Te- 
KiicjiHirjiap 3ca H .6 . hhh t eiyiapH Jie6 aTajiajtfi. K,HppacH l, en;- 
Jiapn a  Ba P 6yjiraH H .6 . 6ynnaA 6ejirHjiaHaAH: a / 1 3  ek.H «=; (a , P)
§kh ^  (/).

A rap H .6. hhhi- MKKajia ei^H yHHHr ^HppacH 6hji3h 6>ipra 6ht- 
Ta TeKHCJiHKHH T aintttji KHjica, 6y 6ypqax  eftH^ 6ypM3K fleiinjiaflH.
BypMaK TeKiicJiHKHH HKKHTa co$ara 6yjiraHH i«i6h e&His 6yp>iaKjiaH 
(Jwpn KHjtyiMto H.6. $a30HH mcrirra co^ara ajKpaTaair,; yjiajyian 6h- 
pn ^aaapHi$; hkkhhmhch ^aBapH^ 3Mac. O/iaT/ia (j>a30HHflr i^aBapH^ 
co^acn H.6: HHiir hmkh co^acH, ^aBapH^ 6y/iMaraH co^acit aca
11.6. hhh t Taim^H cojqacH ne6 aTajiajH. A rap hmkh co^a yHyH na- 
BapHK, co^a K,a6yji KHJiHHca, y ^OJi/ia H.6. eftnt  ̂ 6yp'iaKaaH khmhk 
AeftHJia^H. A rap hmkh co^a yMyn-. KanapHK; 6yjiMtfran . co^a Ka6yji 79- pacM 
HHjiHHca, H .6- eftHK, 6ypiaKaaH Karra §kh KHpyomi HKKHeiyiH 
6ypMa:< fle6 aTajiaAH. H.6. hhht  KHppjtcnra nepneHAHKyjisip 6y.itart tckhcjihk yH« 

H.6. HHHr MH3HKJIH 6ypMarH Ae6 aTajiaanraH 6ypMaK 6yiinqa 
Kecn6 yTa/iH. Mh3hi^jih 6ypMarH TyFpn 6ypMaK 6yjiraH H.6. 
T^Fpn H .6 ne6 aTajiaiH.

A B y n o J io c T H b ifl rn n E P B O Jio H A — h k k h  nA JiJiA -
JIH rMnEPBOJIOHA — 2- TapTHC-jiH cnpTjiapAaH 6«pH 6y- 
jih6, yHHHr TyFpH 6yp,MaKjiH JXe*apT KoopAHHaTaJiapn c h ;tc -  
MacHwni KaHOHHK TeHTjiaMacH

*L '4 - ^ 1 — — =  — 1
a* 6* c* !

KypHHHuiaa Cyjia/iH, 6yH/ia a, b, c — H n,r, hhhp h[ iim yi;- 
jiapn j*e6 aTajiawraH KecMajiap (coHJtap). H .n .r. hh 2 =  0, 
y  =  0, *=s 0 KoopAHHaTa TeK hcjihkjiapH 6«JjaH kbch6 kC*

cHM^a moc TapTi*6Aa waaxywr gjumnc, —  =* 1 - (xOz■ ; . c* ■. ;
-2 J | ,  . ,

TftKHCJiHKĵ a) Ba —  —  C - =  1 (yOz reKHCJiHKAa) r«nep6ojia«c3 0»
jiap jjocrtJi nHJiaMtrj T f  rt-r. hkkh K;HdMflaH(naJUiajiaH) h6o» 

80 - paair. pat. j ^ b  (ffnmtna  H .n.r. aP/iaimni H .h .t;;ne6  aTa.iawi,

k J
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®y uiaKfl — — =  1 rHiiep6ojiaiiHnr Oz yn aTpo(J)Hfla .-jfiJianHUiH^an xochji fiyjia- 
c* a2

jtH. Afi.iaHHUi H n .r. HHHr TeHr.iaMdcn:

z2 x2-f- y2
=  1.

a‘

H . n . r .  cHMMeTpiiH M apK a3H ra a r a ,  y O  (0 , 0 , 0 )  HyKTa; KoopAimaia t c k k c ." h k -  
j a p i l  yHHHT CHMMeTpHH TCKHCJIHKJlapH/IHp. l^. F H nep60JI0H A hl.

flBYHJlEH (6hhom )— HKKHX,A/( (6hhom) —  i;yn^;i/(HHHr poca h k k h th  j^ a h h h  
y3 H4Hra o jiran  i<ynxa/i (n;. MHoro>i.ieH).

AByHJIEHHOE yPABHEHHE —  HKKH \A flJIH  TEHrjlAMA —  x n—  a  =  0  
KypHHHiuAarH TeurjiaMa, fiyiiAa a — ^ap i^aiiAafi KOMnjieKC com, n— Harypaji' coh. 
KoMiijiei;c coHJiap MafiAOHHAa W .^ .t .  n Ta eiHMra (HJiAH3ra) sra 6yjiH6, yjiap komh- 
jieKC coHJiap TeKHCJiHrH.ua MapKa3H KOopAHnaTajiap fiomnja Ba paAHycn a  HHHr mo- 
jyjiHAaH ojiHHraH n- AapawajiH apH(|)MeTHK H.i;iH3ra Tenr 6yjiraH afijiaHara jKofijia- 
u w a h

x n —  1 =  0  KypHHHUiAarH H . ^ . t .  a o n p a n H  (afijiaH aH H ) 6 y jiH u i re n r j ia M a c H  ^e fiH - 
aaA H , wyHKH A O H paim  (a f t .ia iia iiH )  n  T a T eH r 6 y jiaK K a  6 y jiH iu  6 y  TeH rjiaM aH H  e iw u i 
C lu ia il  3KBHBajieHTHHp.

*n—  i — o  TeiirjiaM anHHr HjiAH3JiapH 1 H im r n- A apaw ajiH  H.iAH3jiapHAan h6o- 
p;iT ; yjiapHHHr 6 a p ia c H  paA nycn  1 Ba MapKa3H noopA H naT ajiap 6ouiHAa 6 y jiraH  afijia- 
B ara  w ofijiam aA H .

x n— 1 = 0  TeH r.iaM aH H H r h.i;>H 3jiapH  ^ y f in A a rH  k v p h h h iu a ; i  6y jiaA H : e *  =

=  c o s  ^  n~ ~ +  i  s in  _.n K  , 6yH A a (*  =  0 , 1, 2 , . . . , n  —  1); x n —  a  =  0  TCH rjiaM a- 
n  n

BBHr Onpop h.'[AH3hiih 6 H jiraH  ^ o j u i a  yHHHr k o . 'i r a n  6apna iuiA H 3jiapH H H  1 h h h t  y uia 
jw p a w a c n  HJiAH3nra KynaftTHpHui ;"iy.nn 6HJiaH x o c h ji i^ h jih u i MyMKHH.

B h p h h h t  ;i-  ,iap a> K ajin  H .iaH 3.iapH A aH  H CTajiraH  HKKHTacHHHHr e ^ - e ^  K ynaftT M a- 

e n  Ba £kt 's ki 6y.THHMacH 6 H p iiH iir  yu iaH A aft ;iapa>K ajiH  H.iAH3HAHp.

1 HHHr n-  Aapd>Ka.'in u iy in a S  e *  HJiAH3Jiapn M-)B>KyAKH, 1 HHiir ymaiiAaii Aapa- 
w ajiH  6 a p iia i^o.nraH HjiAH3.iapH s*  H.nAH3HHHr A apa> K a.iapnra  TeHr. ByiiAafi e* hji- 
XH3Jiap 6oiujiaiiFH«i H.nAH3Jiap (i^. riepBoo6pa3Hbift KopeHb) Ae6 aTa.naAH. Arap a o h -  
JS3hh SyjiHui TeH rjiaM aciiH iinr lia n  to m o h h h h  6yTyH (xaiyiK H fi) KoscJi^HUHeHTJiH 
( x — I J / i W / i W  . . .  //(■*) KejiTHpHjmafiAHraH K yn^aA Jiap  KyriafiTMacH uiaKAHAa 
TacBHp sTHJica, 6 y  Kyn^aAJiapAaH SHTTacH [f/ (x)] h h h t  ^aMMa HAAH3JiapH 6omjian- 
rH i HjiAHiJiap CyjiaAH. nk h j ia h b h h h t  SouuiaH Fiiq h jia h 3  S y jinm H  yMyH k  aa n  iim ir  
y3apo Ty6 co h  3 a p y p  Ba eTap.nH. M acaJian, — ^aMHiua 6om.naHFHM h jia ii3
C yjiaA H : e *  =  e * .

a x m+  bxn —  0  K ypH H H m A arH  T eH rJiaM anH  ^aM  H . ^ . t .  A e6  aT a.naA H  (m , n — H aT y- 
paji coHJiap). By TenrjiaM ann cmhiu io^opn;;a K,apa.iraH TeHr.naMaHH eMHmra KejiTii- 
pnjiaAH.

flEAEKHH^OBO CEMEHHE —  flE/JEKHHA KECHMH —  nppauHOHaji coHjiapnu 
aitcHOMaTHK ycyjiAa KnpHTHm. ByHH 6hphhm h 6 ym 6  1872 fi. Aa /JeAeKHHA 6epraH. 
B y  MeTOAra MyBo^HK, Hppau,HOH£'A coh paunoHaA coHjiap TynjiaMHHH hkkh  cnH(J)ra, 
ooHopH* Ba «KyftH» CHHeJuiapra awpaTHm 6HjiaH Tai,pH())jiaHaAH. By CHH$Jiap hukh 
x o ccara  ara: 1) «iokoph» cHHfJiAarH ^ a p  6np  coh «K.yfiH» cnH(j)AarH ^ a p  6 h p  coha3h 
KaTTa Ba 2) ew^opHs cmnJiAa i i i r  khmhk coh fiyK, «Kyiin» cnHtfi/ia s n r  n a r ra  
coh fiyi^.

ByHAafi coHJiap Tyn.naMHAa K,ymnm, afiHpnm Ba 6ouiKa apii(j)MeTHK aMaAAap Ty- 
myHMacH Ta6HHfi ycyjiAa TatpHiJiAaHaAH.

PauHoiiaJi a  cohhh pam ionaji coHJiap Tyn.iaMHiiH linKHTa CHii(j)ra ampaTHUi Aefi 
Tajii^HH KH.THUI j^aM MyMKHH (a A3h KHMHK eKH y u ra  TeHr 6y.nran coHJiap 6 h p  chh<J)- 
ra ,  a  aaH KaTTa con.iap  6omKa CHii(j)ra K,apamjiHAHp).
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3  ___ _

Mhccvi. j /  3 —  nppauKOHaji coh, 6ap'ia pau.Hoiia.i coii.napHH h k k h  cnm jira a>K- 
paTaAH, OnpHHMH cHiujjra MantJjnfi c o H jia p , n o j ib  Ba c3< |3  TeHrcH3JiHKKa SyPcyHyB>iH 
MycfiaT a coiuiap KHpHTH.ia/m, hkkhhmh cHnqbra sca b3 >  3 T0HrcH3jiHKKa Cyficynyn- 
mh M yc6aT b c o H Jiap  K npH T n.na.in .

A EflyK TH BHblPl METOA —  AEAVKTHB METOfl. MaTCMaTHKa v^hthui MeTo-
flHKaCHfla Zl-M.—  ^eayKUHRHHHT (K.) xyAAH y3H.

A EA yK U H H  —  AEAVKUH51 —  * h k P ioph th lu  (hc6o t  khjihui) M ero/in 6yjin6, 
6yna.a yMVMHii/iaii (yMVMHii (Jihkp iopHTHm,iaii) xycyCHflra yTHjiazni. JX. h h iit Ka/tH- 
MHft mhcojih: 6apqa oaaMJiap —  yjiHMra Mn^KyMfliip (K arra acoc). GoKpaT —  oaaM jHp 
(k h ih k  acoc). HeMai<, ConpaT xaM yjiHMra Ma^KyMflHp (HaTHwa). A rap  «paKaMjiapn- 
HHHr ftHFHHflHCH yMra OyjiHnaaHraH ^ ap  ^atwaf! HaTypaJi cohhhhi- y3H jjbm y i r a  6y- 
jiHiiaflH* JloraH ({)HKp Tyfpn s io h h  MawiyM 6yjica, 6113 aca 6epHJiraH kohkpeT con- 
HHHr, MacajiaH 456 nm ir y i r a  6yjiHHHUiHHH 6hjihuihh HcracaK, y  j^o/ifla yHHHr pa- 
KaMJiapH h h fh h a h c h  4 +  5 +  6 =  15 h h h t y i r a  6yjiHHHUiHra huiohm ^ochji k,hjihui 
eTapjia 6yjia.iH.

XyflflH uiynHnr,nei<, ^ap n,aHAa"i (j)Hrypa yqyn (j^ap KaHAaft yiCypMaK, ^ap K,aH- 
naft napaJuiejiorpaM M  Ba 6ouiK ,ajiap y>iyH) h c 6 o t  sTHjiraH TeopeMaHH TaftiiHJiH 6 n p  / 
4>Hrypa y-iyn ra T o n ^  KH.iaMH3. X,03nprn paKT/ia /1. Ae6, h i i i h  h c C o th h h f  fie/iyKTHB 
MeToflH jje6 MatJiyM aiccnoMajiap cncTeMacHra acocjiaHraH HcCoTra aftTHJiajiH. Llly- 
HHHr y^iyii /(eay*<THB MeTOA, h t.h h  A - aKCHOMaTHK MeTOij j\a6 aTajiaflH. JX. MaTeMa- 
THKa^a HcOoTHHiir MaHTHK,Hfi xcnxaT/um  acocjiaH raH  anni^ MeTOAHiian H6opaT, JX. 
HHAyKUHHHHHr (i^.) aKCH/iHp. X,ap K,anAaS na HHflyKumi sjieMeHTH 6y/iaAH. Ma* 
TeMaTHK HHflyKuna (i^.) /I . r a  m hcoji 6 y jia  OJiaaH, m vhkh y MaTeMaTHK HH/iyKUHa- 
i ih h t  ancHOMacHra (npHHnnnnra) acocjiaHraHAHp.

MaKTa6.ua yKjVBiHJiap AeflyKTHB ycyji 6HjiaH <})HKp iophthiu Ba hc6ot ^Hjimura 
HHflyKTHB ycyji/tai! KefiHiipoK,, tstjjihm 6epHiiiHHHr aHMa KefiHHrH 6oci^HMjiapHAa ypra- 
THjiaAH BouuiaiiFHi MaKTafma aca ŷ HTyBMH Kynpoi^ HHAyi;uHHAaH, KOHKpeT, K yp- 
ra3MUiH HcooTAaH (j)oftAajiaiiaflH, Oyjiap aca 6npop Hapcaim hc6ot ^hjihuia3h Kypa 
Pojiajiap/ia Kynpoi^ huioht j^ochji KHJiaAH.

JX. cHHTe3 (i^.), anajiH3 (^;.), HHflynuHa (i^.) Ba yxuiaTHuuiap (i .̂ AnajiorH!i) 6h- 
jiaH 6«p  KaTopAa hjimhS TeKiuHpHiu MeTOTJiapH.1

rpeK. deductio —  KeJiTHpn6 wH^apHui.
AE3APrA TEOPEMA — AE3APr TEOPE- 

MACH. /[e3=iprHHHr 6npmi'iH TeopeMaCH: arap 
ABC  Ba A 'B 'C ' yq yqjiHKJiaptiHHr moc tomoh- 
jiapn 6np TyFpH MH3HK,î a TerHiiijiH 6y;iran y ir a  
x, y, z  Hy^Ta/ia kecHmca, y  j^ojiAa moc y u ia p -  
IIH TyTaiHTHpyBMH TyFpH MH3Hlyiap 6HTTa S  
Hyl^Ta opKajin yTa/in (81-pacM ). TecnapH Teo- 
peMa 3̂ aM ypHHJin: 1 arap ABC  Ba A 'B 'C ' yq 
yuiHKjiapHHHr moc yuiapHHH TyTauiTHpyBMn 
TyFpH 'iH3H^jiap 6HTTa Hyi^Ta opK,ajw yTca, y 
^oji/ia 5y  y i  yqjiHKjiapHHHr moc TOMOHJiapn Shttb  
TyFpn MH3H^a TerHiujiH yiTa nyKja/ia KecHiuaflH 
(Zle3aprHHnr hkkhhhh TeopeMacw). AeaaprHHiir 
hkkhhmh Teope,\iacnnHHr ypHHJiH 3KaHH y3apo 
Myi ochCjthk npHHUKPHra acocaH yiiHHr 6hphhmh TeopeMacHAaH kcjih6 mhk;iah (i .̂ 
^BoficTBeiiHOCTH opHnu,Hn). /3,.t .  6ap  TCKHCJiHkfla. eTraH y q . yqjiHKjiap yqya. ^aM, 
TypAH TCKHCJiHKJiapAa eTraH y i  YMjiHKjiap yMyH ^aM ypHHjiHAHp.

A ra p  ABC  Ba A 'B ’C' y i  yMJiHKjiap 6 h t t3  TeKptcjiHKAa eTca, A . t .  hh  (5npnn 'in  
TeopeMaHH, hkkhhmh / I . t .  j^ijih h c 6 o t K,HjiHHMaraH Ae6 ^nco6jia6) yq yjiMOBjiH <j)a- 
30ra MypO>K3aT I^HJIMaCAaH HC0OT STHUI MyMKHII 3MaC, SIIHH npoeKTHB TCKHCJIHKAa 
K,a6yji ^HjiHiiraii aKCHOMa.napra acocJiaHH6 yHH waHTHKHft ftyji 6njiaH KejiTHpn6 MHn;a- 
piiUI MyMKHH 3M3C SKaHAHrHHH JX. THJIhOepT Hc6oT KHJlAH. J\eMaiv, JX- T. HH TeKHC- 
jiHKAarH npoeKTHB reoMeTpHSHHHr fo .)  MycTa^Hji aKcnoMacH (i\ ) fle5 K.apaui 
MyMKHH.
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A t . — npoeKTHH , reoverpH>iHHur mv^ hm TeopeMajiapH,iaH CnpHflHp. f l i .  flaH 
s^ M en rap  reoMeTpHaxa KOHcrpyKTHe vacaJia.TapHH ^mniina $oiUajiaHH{ii MyM-
« * 'i MacaJian, A  aa B HynTajiap opnajw  y3yHJMtrH A $  hhh t y3y^j)HrHA8H kh'ihk 
t f  ih*h<i epAaMH 6nnan T^ppn >jh3hh yTKa3HJicHH flfrflH wacajia / I  t .  ra  acoc- 
A.wiiiO eMHjia-iH. /

' fl,.T. Aa scjiarn6 yTHJiraH yM y<i.iHicTap roMOJiorHK y i  y^jiHKJiap J>,e6 arajiaAH, 
ipyHNHr yqyH fl.T . KynHH<ia rowojiorHK y<i6yp<4aKJigp ^a^HAafH f l . t .  Ae6 »ph- 
1M-I IflH.

flE3APrOBA rEOMETWIJI — flE3APT TEOMETPHJICH — npoeicTHR tcKhcjihk 
•K cnow aJiapH  na fle3aprHHnr roAiqjiot-HK ynCypMaKJiap j^H fla rH  aKcnoMacH^an h 6o-

■ fh r  fiJjiraH aKcnowajiap CHCTfiMaCHra acocjiaHriH reoMeTpHH (i^. fle3apra  TeopeMa, 
Hejieaaprona reoMeTpHfl).

flEflCTBHTEJIbHWE MHCJlA — XAKHKHH < CQHJIAP — 6ap'ia pauHonaji aa 
HppatiHOHaJi coiijiap ^k. HppauHOHajibHbie qncjia). X,.c. MailflOH (k ,. nojie) tb u ik h j i  
KHjiaflH. \  c. TepMHHH MaB^yM (KOMiuieKC MaB^yM) coHJiapra p-iMa-^apmn nyi*H- 
jiaaa  (k . MHHMoe mhcjioV

flEKAPTOBA CHCTEMA KOOPflHHAT — flEKAPT KOOPflHHATAJlAPH CMC- 
TE?ftACH — tck h c jih k  eKH (jM30^arH Tyi-pH mh3hi\jih  KOopflHHaTajiap CHcreMacH (n.) 
CyjiB6, yniia ^ j ia p a a r n  MacmraOjiap 6Hp xhji (yK-iap fy f tm a  {VyHajiraH BeKTopjiap 
ysynjiHrn TeHr). f l.K .c  — BeKTop-penepjiap y3yHjiarH Cnp xhji 6JjiraH BaKTJia a<J»-

JHH KoopAHH?TaJiap CHCTeMacHHHHr xycycHiS ^aiHAHp. H .k .c .  $paHu,y3 ojihm h P. 
etcapr hom h 6hji3h aTaJiran, jieKHH fleKapTHHHr y3Hfln KoopflHiiaTajiap cHCTeMaCH

■ t m n ,  yvyMaH afiTraHJia, kh^iuhi^ 6yp<iaKJiH qopaKKa KejiTnpHJiraH s a h .  A rap soop- 
AMKara y^jiapii y 3 ap o  nepneanH K yjifip  6yjica, f l .K .c .  TyFpn CypiaKJiw f l .K .c .  *e6

; f f iM a n .  '
1 : - AEKAPTOB JIHCT— flEKAPT JinPOFH — TyppH SypqaKjiH flexapT KoopAHHa-
• vajiapn cncreMacBAa (n .) TeHrjiaMacH

x * +  y 3— 3axy =  0 (*)

KypHHHiu/ia CyjiraH tckhc arpH ih m ih . / l . a .  3- TapTH^jiH srp n  ihshi .̂ x+  y  +  a = 0  
ryfpH mhshk (82- pacv) /1,. 51. nnnr acHMnTOTacHAHp <i\). Arap y  =  xt (**) ne6

Aan / l . a .  h h h t  napaMeTpHi: le H rjia u a jia p H  KejiH6i}iapa3 KHJiHiica, 
W ^W h:

(*) aa (**)

y  =

3at 
1 + / » . ’ 

3al*
\ l + < *

A  »- HHHr l^yTC KOOpAHHaTJiapHflJIH T6Hr.’aMaCH 
p _  flcos^>sin<p 

cos3(fi+sin*<p 

K^pHHHinAa Opjrnnu.
x  ea y  Koop/tmiaTajiap (*) TeHrjiaMaAa chm- 

MeTpmt paBHiuAa ^aftuiiuraHH yvyn R n .  1- Ba 
3* KOopAHHaTa Cyp<iaKjiafmiHHr 6HCceKTpHcacHra 
HHcCaxaH CHMMeTpHK woSjiamraH. KoopflHHaTajiap 

<Soum J3, n. HHiir TyryH nyi^TacH f t .  yanonan To<ixa). jc =  0 fia y  =  0  koopaw m t 
Jn^apH Tyryw *ynrafla f l .» .  ra  ypm m a 6yjiafl«. 3 rp a  hhsuh KoopflHiiafajiap 6o- 
BM*aa t»H)Hi-$3H T^rpH Cyp<mocTH.na kcch6 ^Ta,iH. i

/ l .* .  /te«apTHHHr 1638 fi. «a 4>epMara ferati MaKTy&tfla 6itpHn*tH Mapra mat- 
jryw xoccara s ra  C^Jiran 9rpH <ih3hi\ ae6 9CjiaTH6 yTHJiraH. / (  n iiHHr mawjiHHH 
I w e p n a ja  amtiyiaraH. 9rpH TOam^HHHr acHMfiToracit £h.i&h tittpm nm Bam  i^ppn 
(Brkjihiih XVII acp oxHpnna Ilo ftm ic  ea H. BepHyjuw t<hirui • f l ; i i . . »eraH mom 
MaTevaTHKaaa ^ a ^ T  XVlll acp  <Soum,iiaH, MycTa^aM Jjw h Ojiah:
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■ A aa6.: A. A: <3'g b  «  «  8 nviocK H e K pH gbie , « n w m <  M.V -I9#0.

/IKKAPTOB OBAJI —  flEKAPT OBAJ1H —  yui6y x o cca ra  a ra  6J/iraH  Texnc s r -  
prt Sl-pajiFaH hkkh  Fx Ba F2 (*«< yc.iap ) HyKTaaaii * ap  naiWiift M  Hy^T^cii-
ra>ia fty.'iran r, rta Maco(J)a.iap 6 n p  x<mic.'iHMac mhsiii^ih / • ,+  mrt =  a TeHrviawai 
SonaH 6oFJiaHraH, 6ytuia m  Ba a— y3rapm ac coHJiap ,By TeHrjiawa iiHHr 6m t!> i
fl«p kobpAHHaTa^apflarH TeHMaMacH.

/ I o .  4 TapTH6^H srpn  mh3hi^. m — I 6jtaraHfla A o .  3.i.nHncra (i^.), m =  — l 
6yjiraHna sca f l .o . rHtiep6o;iara ($ .) aJtnaaaftH.

rTacnajib qHPaHOFH (n. VjiHTKa nacirajia) ^aw R .o .  HHHr xycycnfi ^ojiHniiv 
A-o.  hh Chphhmh 6y jin 6 y3HHHHr «reoMeTpHHCHAa» (16^7) oriTHKara. jj-v-
Hp M aca/ia-iap MyHoca6aTH Cnjiau TeKuiHpraH: tuyHAafi s rp n  4H3H^ Tonniu Tajia6 m -  
jiHHraHKH, y 6nTTa nynraAaH MHKa/JHran iiypjiapHH CHH/inpraiyia cn n ran  Hypjjap 6ci'!- 
n;a 6np TafiHH Hy^Ta op^aJiH yTa/lHratt 6j?jiCHH.

H. HfaiOTOH Z(.o. ra 6oiiii^aqa Tai.pH(}) 6epraH: R . o .— tckhcjihk Hy^rajiap«HH r  
uiyHAafl reoMeTpHic ypHHKH, 6y Hy^TajiapjaH yuia TeKHCjiHKAa eTyBHH 6epH.irau n.i- 
KHTa afuianaraqa 6yjiraH Maco(j)ajiap HHc6aTH y3rapMac coHra TeHr; 6y aftjiaaajinp- 
HHHr M?pKa3JiapH OBa.iiiHiir (|)OKyc.iapHiiHp.

H .o . s.cauiiiHHr CTepeoMeTpnK ycyjm  jjaM 6op: y^/iapH napa/i/ie/i CyjiraH hk1 ii ra 
aoHpaBHfi KOHyc KecHuiHiu 'iH3HKJiapHHHiir 6y  yn.napra nepiiCH^HKyjmp CyjTaH lc -  
KHCJiHKflarn npoei:uHRCH II.o . finp.

A A a6.: A. A. C a b e n o b, PlJiocKHe KpsiFUje, M .. 1960.

ftEKPEMEHT noaCTAHOBKH— yPH H rA  K ^H U lH H H r flEKPEMEHTH.
n- Aapa>Ka.nn ypHHra K,yhhiii (^. rioacTanoBKa) j^HKaTfla i$3Fa/iaflHraH ywyMHi-. 
y3rapyBMH cHMBOJiJiapra sra oyjiMaraH uhkjihk ypHHra KyfiHiujiap (i .̂ LjHK/iHqeuai A 
noacTanoBKa) KytiSfiTMacnra a>KpajiraH 6^/ichh fle6 (bapa3 K,HJiaftjiHK. s— uhtjihk 
ypHHra «,yi"'Hiujiap (rynaftTynMHJiap) cohh 6njiaH 6y ^pimra nyftmnfla y3 >koShw 
KOJi,iHpHJia.inraH cHMBo.njiap cohh hhfhhahch ftyjicHH. By ^ojifla tf-H-A- n — s aftnp-. 
Mara TeHr. >Ky(|)T ypimra ^yftHiujiap (k. MeTOan n0ACTaH0BKa) ywyH y.iv,T. jKy^*1, 
Ba tok, ypHHPa K,yfiHui.iap (k;. HeieTiiaa no/icTanoBKa) yiyH #  .^.4. Totywp.

M hco.1 . .  , ,

s = ( 3 1  i  1 4 S 7 1 ) = < l 3 5 4><2 8 6>(7>- ; '

y.n;.A. 8 — 3 =  5 ra TeHr, nyHKH 6y epAa hkkhtb uhkjihk ypHHra njfinui 
iuaji.H Ba 6HTia chmboji (7) y3 wofmAaH i$y3FajiMaftflH. S^pHHra ^yftHUi toiyiHp.

AEJ1EHHE—  B y j l H U l KyiiaflTHpHiura TecKapH 6yjiraH aMaji, ht>hh 6epH Jirm  
KynaiiTMa Ba KynafiTyB'iH.iapiWii CnTTacnra K ypa 6omt^a KynafiTyBqHHH , T o n m n ra  hm^ 
koh 6epa/iiiraH aMaji. LUyH^afi ^h jiho , a hh b ra  6?J ih ’j i  fleraHii u iy f tS ^  x  HB to -  
nnui AeraH cy3KH bx== a eKii xb =  a 6yjia)IH. BepnjiraH  a  KjnaflTMa 
ne"iHJiaAH, 6epHjiraH b •KynafiTyBMH 6yjiyBtiH AeftHjiaiiH na H3JianaeTr?H x  K ^ n aib y s- 
i h  sca a hh b ra  6y.inuiAafi wnK^au 6yjiHHMa Skh a HHHr b ra  HHc6aTH flefiHJUi,’” !. 
n hh b ra  6 jjih u i aMaJiH hkkh nyK,ra dnjiaH (a ; 6) Skh ropH3oiiTaji & a  k,hA:: 
mhhik, 6HJian (a/b) xypcaTH.1a.7n. ByTyH coiu iap  j^a/iKacHfla B. ^awMa b p h t j^aM 5a- 
>KapHJiaBepMa^AH. M aouraH, 1? cohh 6 ra  6y.iHHaAH, jieKHH 5 ra  6yjiHHMaftAH. A rap  
6 y ry n  a cohhh 6yryH  b coHra 6yjiraHfla 6y.aHHMa 6yTyH coh 6y jin6  iHK,ca, y  ^o ji- 
/u  Shphhwh coh h k k h h to  coHra 6yTVHJia8 (kojm h^ch3) 6yjiHH3flH §kh, ; i^HC^aqa, a 
coh b ra  6yjiHnaAH; fleflHmaflH Ba v h h  KynnHia aib  rnaKJwa e3Hiuafln. Pau,HO(iaji 
coHJiap MailioiiHAa Hojira 6yjiHuiHH 3tTH 6opra oJiM araaaa B. ^aMMa Baivr 6a>K:ifHr 
jianH b3 6 h p h h < Im it/ih  fifjiaflH , MyHKH b 4= 0  6yjica, 6 y  ^o/ifla a =fc 0  6y jin«iA a 
a + b-Q a —d hh 6 = 0  ra  6 y jira im a  x  6yjiHHMa ^ap  naHAaft ccmra TeHr 6 J jih iu h  M yvw i. 
.HeKHH awajiHHHr 6np ^HftMaTjiHjiHrn™ 6y3MacJiHK yqyH Hojira B. MyMKHH 9Mac /t-'6 
^Hcx/ijiaiiaflH. . . ;

HKKa.iacn naM  M3H$Hft C j/^y aran  6yryH a cohhh  b ra  tyxiflHi^ 6Rnati 6y.'i»«i 
fleraaH lyffinA a™ , xajiafijiapHH ^aHoaTjraHTHpyaqH-«aH!t»ifi 0 fA M ara»  m g n m  ■-.x-jB-Mt 
cohhh Totwui AeMaKflHpC’ 1) a =■=&* 2) (/ < '  &, <t coh - l- 6J.iHttyB»H, b ir- Sy aya*,;
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hm, x — 4;uia 6yjiHHMa (y =£ 0 6y.nranaa) ei;H 6vjihhm;i (y —  0 CyjiraHAa), y — k,oji 
Xmi  ̂ ,ie6 aTajiaftH.

Kyn^aflJiapHH B. pa k,o jijh ^ jih B. myHra y x w au i Tn-bpHcjuiaHaflH.
K. flejieHHe KOMnjieiccHHX wnce.1, /le jie im e  0Tpe3Ka (3ojioToe flejiem ie), fapMO- 

BHMecKaa weTBepKa, E B K W a  ajiropiiTM .
A n a 6 .:  H . B . A p  n o ji b a ,  TeopHH MHceji, y m iearH 3 . M .,  1939: A . T. K ypom , K ypc b lic- 

■lefi ajirefipbi, C>H3MaTrH3, M ., 1962.

flEJlEHHE KOMnJlEKCHblX HHCEJl — KOMflJlEKC COHJIAPHH 6?J1HUJ.
B y aMaji ^VHH/nrH ftiopwyjia O yflm a oajKapn-ia/ln: 

a +  bi ac +  bd bc —  ad 
c +  di ~  c2+  rf2 +  c2+  d2 ''

TpHroHOMCTpnx uiaK Jiflarn  K .c .6 .  fla 6yjiHHMaHHHr Mo^yjiH 6yjiHHyB<iH mojivjihhh 
CyjiyBHH M07J,y.nnra 6yjiH ui«aH  qMK^an 6yjiHHM ara TeHr, 6yjiHHMaHHHr apryMeHTH sca  
CyjiHHynwH apryM eHTH 6 h ji;ih  6yjiyBMH apryM eHTH o p a c im arH  afiHpMara TeHr:

r, (cos < p ,+  (' s in  (p.) r, 
r 2 (cos <pa+  i s i r f q g  =  ^  [c0S (<P' “  ^  + !  sln. ^ ~  %>!•

4EJIEHHE K PyrA  (OKpy>KHOCTH) — /IOHPAHH (aftjiaHaHH) ByjIHLU. /loH paim  
■jipKyjib Ba MH3FHq BocHTacHfla n Ta TeHr 6y.iaKKa Gyjinui Ka/iHMHft MacajiajiapaaH 
CiHpH. i^ajiHMni rp ex  MaTeMaTHKJiapH jzonpaHH uHpnyjib Ba mh3fhm ep^awH 6 hji2h 3, 
4 , 5, 15 r a  T6Hr CyjiaKKa 6yjiHuiHH, uiyiiHHr/ieK, 6yjiHHHiu cohhhh mckch3 Kyn hk- 
KHJiaHTHpHuiHH 6H jiap jiu iap . Faycc  nonpaHH 17 Ta TeHr 6yjiaKKa 6y jiH ji MyMKHH 
SKaHJinrHHH, aeMaK, unpKyjib Ba mhsfhm epjlawH/ia MyHfa3aM 17 fiypMaK scaiu  
liyMKHH SKaHHiiH hc6 o t  ^ hjijjh; 6yHHHr TacBHpH TaycciiHHr M030pnra ^yftHJiraH.

n COHH
. ps

KypHHHiu.ua 5y .ira ii ^ojifla Ba (Jiai^aT m y ^oji/iarnH a /lonpanH unpKyjib Ba mh?fhm 6H.iaH 
n  Ta tp h f  6yjiaKKa fy jin rn  MyMKHH 6yjiHuiHHH x;im Taycc h c 6 o t ^h ji/ih , 6yHAa pi— 
=  22* +  1 — cJ)epMaHHnr TypjiH xhji Ty6 coHjiapH (i =  1, 2, . . . ,  s), k  —  HaTy- 
paji coh.

H .6 .  M acaJiacH xn —  1 =  0  KypHHHiu.uat h  h k k h  jjaAJiH TeHrjiai>aHH eMHuira Ke- 
jia /u i (^. /iB yM Jiem ioe ypaBHeHHe); a r a p  aoH paim  (afijiaHaHH) 6 J j ih u j  TeHrjiaMacH 
* e 6  aT a jian n raH  6 y  TeHrjiaManHHr HJiaH3JiapH KRajtpaT pa/iH K aJuiap opi^ajiH  H<jK>na 
STMJia^HraH 6 y jic a ,  y  ^ o J iaa  u n p K y jib  na MH3FHM 6H.nan s icam ra  flOHp M acajiaJiapHHHr 
cm hjihu i KpHTepnftcHra MyBOkjiH^, yjiapHH y m a  a c 6 o 6 jia p  6HjiaH nca in  MyMKHH (X- 
KpHTepHH); 6y iw aH  y u i?  mapTJiapHHHr y3H aa MyHTaaaM n  6 y p iiaK a c a iu  MyMKHH 
»KaH.iHrH Kejrnfi m h k h jih . M acajiaH , UHpKyjib Ba mh3fhm 6HJiaH MyHTa33M 7 , 9 , 11 
CypMaKJiap s c a u i mvm khh ?Mac.

K- TpHCeKHH;!, HpaBHJIbHbie MHOroyrOJlbllHKH.
A aalS .: 5 . H . A p r  y  h o  b u M . B. 5  a  ji k , [ ‘eoMeTpniecKne noctpoeiiH a Ha nJiocKOCTH. 

yqneflTHS, M ., 1957. . ' t ;

AEJIEHHE OTPE3KA b KpafmeM H cpe^neM oTHOuieniiH — KECMAHH MeiKH 
Ba ypTa HHc6aT/ia 6yjiHiu (k - 3oJioToe AejieiiHe).

flEJIHHCKAH 3AflAHA — AEt y l H MACAJIACH — jIcjiocc MacaJiacHHHHr ho- 
Tj?FpH Homh (i .̂ y/iBoeHHe i<y6a).

A£J1HTEJ1H H y jlfl b KOJibue —  ^ a j i^ a ^ a  HOJlHHHT ByjiyBHHJIAPH —  *a ji-  
K,afla a  0 , b  +  0  6 y jira r t  ^o jif la  u b  —  0  uiapTHii KanoaTjianTiipyBMH m v .m a  a  Ba b  
SJieMfiHTH.

CoHJiap ^ajiKacHAa H .6 . 6yjiMaft,iH, jieKim HxTHepnft >$ajiK,;]/ia Maca.naH, MaTpH- 
iWJiap (k -) ^ajiK,acH,na H .6 . 6yjiHiuH MyMKHii. M aiiw Hfla (k,. n o jie )  H .6 . 6yjiMafiflH,

AEJIHTEJIb EflHHHUbl o KOJibue — ^ajiKa/ia bHPHHHT B yjlyB H H C H  — ^aji- 
Ha/iarn uiyH/iafi a  SJieMeHTKH, CyiiHHr y iy n  Teci;a'pH n -1  aieMeHT MaB*y/i,' h ih h
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a  a —* =  e  TeHrjiniiHH KaHoaTJiaHTHpyBMH a 3-iewenT, 6yHAa e —  ^aji^anM iir O h p jh itb  
(H. E/iHHima KOJibua), MacajiaH, OyTyii coHjiap xajii^acn/ia B .6 . ±  1 6yjia«H, h x tii-  
epHfl MafiAoiiAarH K yn^a/uiap ^a ji^aen^a  B .6. hojihhmh aapa>Kajin uxTHepirfl K fn- 
xa/uiap/w n HfiopaT.

flEJlHTEJlb MHOrOHJlEHA — K ^ n^ V lH H H r ByjlVBHHCH. Arap f= O g  
TeHrjihkhh K,aHoaTjianTHpyn>iH g Kyn^a/i MaBwy/i 6yjica, uiy >;oji//a Ba (jsai^aT my 
^ojiAarHHa d  Kyn^a^ f  Kyn^a/uwnr 6yjiyBWHcii fleHiuia^H, f  Kyn^a/i sca d Kyrojawa 
6yjiiiHa,lHraH Kyn^a/I AewHJia/ui. Bom^aqa aiJ'TraiiAa, P(x) >;aji^a/(arn /  (x) Kyn^a/UM 
yuia j^ajiKa/iarH d(x)  Kyn^a/ira ^oji/ihkjih 6yjiraH/ia nojira TeHr dyjiran k,oji/ihi^ ^o- 
chji 6yjica, d(x) Kynxa« yma ^ajiHja/iani /  (x) nHHr 6yjiyBHHCH 6yjia/iH.

AEJIHTEJlbHblH UHPKyJlb — ByjlYBMH UHPKyJlb — nponopuiionaji iwp-
KyjiHHHr (i^.) xy/LHH y3H.

flEJlHTEJlb U E Jlo ro  MHCJIA a — ByTyH n COHHHHr ByjiyBHHCH — a
coh KOJI/IHKCH3 6yjiHHa/iHraH 6yTyH coh. k. /leJieH ne, HaHfojibmHfl 061HH11 ne> 
JlHTejIb

AEJIOCCKAH 3AflAHA — flEJlOCC MACAJIACH — Ky6HH 
hkkh MapTa oiiiHpmii >;ai^H,narn Macajianmir x y /n n  y3H (i^. y a -  
Boenne Ky6?).

flEJIbTOHfl —  flEJIbTOHfl —  BD /waroHaJiH 6HJiaH ycTMa- 
ycT TymaiiHraH 6HTTa cHMMeTpiin yKHra s r a  6yjiraH  KPaapHi^
ABCD  TypT6yp>iaK (83- pacM). JX. pom6oh/i p.e6 ^aM aTajiaflH.
/ I .  homh y>i6yp'iaK maKJiH/iarH A rpexqa (aejibTa) ^apcjwaH 
KejiH6 11 h Ki-qa 11.

AECKPHnTHBHAfl TEOPHH MHowecTB —  TynjiaMjiapHHHr 
AECKPHnTHB HA3APHHCH — Tyruiavjiap na3HpHiicHHHHr Eb- 
kjih/i <))a36cH/ia Hyi^TaBHfi TynjiaMJiap Ty3HjiHiuHHH ypraHaflHran 
fyjiHMH (^. Mno>KecTB leopiifl). T./i.h. m in r acocnft Ba3H4>acH Q
6at3H  co /m a TyruiaMjiapHHHr 6epHJiran cHCTeMacaaaH x o c ili kh- 
jiHHraH TynjiaMjiapHH hhfhh/ih, KyngfiTMa (KecnmMa), npoeKu,HfiJiap 83- pacM.
Ba ^ .k .  onepauHHJiap ep/iavn. 6hjw h TaBcn^Jiaui/ian H6opaT.

flECJITHHHAH flPOBb — yHJIH KACP — <? Maxpi>KH 10 im nr 6yTyn (Myc6aT>
/iapa*ajiapH/iaH nfiopaT 6y jira ii £ -  Kacp. HoTyFpH y .K . HHHr Maxpa>KHAa ^an>ia hojii.

9
Cyjica, cypaT/ia iiiyima xoHa ojih6 ynr/iaH  u an ra  B ep ry ji 6hjish  awpaTH6 Maxpa>KCH3 
e3HJiaAn. TyppH yHJiH KacpHH ^aM MaxpawcH3 e3nm MyMKHH; 6yHHHr yqyH p cypaT- 
HHHr oJi/iHra KacpHH HOTyppH icacpra aftjianTHpHm/ia yHHHr opKacHra i^yftHui yqyH 3apyp 
Cyjia/iHraH a n r  03 HOJiJiap ^yfiHjia/iH. Byii/ia 6hphhmh HOJib (6 y T \’H 6hpjihk) B ep ry *  
6hji3h awpaTHJiaflH. k;. BecKOHeiHaa AecflTiwnaa /ipoSb, nepHO/wiecKasi /ipo6b.

MHCOjiJiap. 1) — ? =  2,341; —  =  0 ,38; —  =  0 ,03 . ^ .k .  CHCTewaTHK Kacp-
1 1000 100 100 

jiapHHHT CncTeMaTHMecKaa /ipo6b) 6npH/iHp. y .K .jia p  ycTH/iarH aM ajijiap HaTypaji 
cOHJiap ycTH/iarH aM ajuiapra Kyn >KH^aT/iaH yxmafi/>H. fy ic o 6jiam  HiujiapH/ia y  .k. 
jiap nyn ^yji^aimjia/iH.

flECflTHMHAJI CHCTEMA CHHCJiemw — S?HJIH CAHOK CHCTEMACH —  q aco- 
ch 10 r a  Tenr C yjiran  n03Hu.H0H caHoi^ cncTeMacH. y .c . c .  j,a  ^aMMacn 6yjiH6 10 Ta 
pai^aM 6op: 0, 1, 2, 3, 4, 5, 6, 7, 8, 9.

1-xoHaHHHr yHTa CnpjiHrn, ht,hh 10 oohh KefimirH xohb OHpjiHrHHH TaaiK iu 
KHJiailH, 2- XOHaHHHf yilTa 6HpjIHrH, iIl.HH 100 COHH 3- XOHa 6HpjIHrHHH TaillKHJ! 
3Tafl,H Ba jj,k. y .c .c .  yjmoBjiapiiHHr yHJiH cHCTeMacn HiuJiaTHJiHmH KiyHOca6aTH 
6njiaH Kyn MaMjiakaTjiap/ia pacM Gyjiran. 4>oh Ba TexHHKa/ia (MauiHHa MaieMaTHKa- 
cnn a) S . c . c .  6nnau 6ho  i^aTop/ia hkkhjih caiiOF; cncTeMacH (k,. /iBonmiafi CHCTeMa) 
KaTTa a^aMHHTra a ra . B n3/ia  cwiTMHmJiH canoi^ cHCTeMachhhht (rpajiyc jiap , MHHyT- 
jiap, cekyHfljiap) i^oJi/iHitJiapH, yH h kkh jih  caHOK, cncTeMacH KOji/iHKJiapn (flKBKHHa- 
jiafl c a n a m ) caK Jiaim C  ^ o j ir a n .  ■

flEC«TH4HbliR JlbrAPH4»M MHCJia /V — N  conHHHHr ^HJIH JIOrAPH4>MH— 
6y  con/iaH 10 acoc CyiiHMa ojiHiiraH jiorapniJiM (i^.) miHH 10b= N  TeiirjiHKHH h sh o -



flETEPMHHAHT

gtnaufHpyBiiH 'b COH. .A' cont)HH(ir Sr .^ . Ig k  Onjimi 6earHJiaHaflH, 6y l-j ,V--- log,„V  
liH>iaKA«p.

"P.ji. t ip n rr  ;iorapn(})MH (k,.; ap6 *a.w aT ah aan .
1 fltTiEPMHHAHT — flC tEPM H H A H T (K. OnpeAeAHTejrb).

JlaT. determ ino—aHH^jiaSMaH.
flE<t>EKT TPEyroJJbHHKA b reoMeTpmi Jlo6a‘ieacKoro — Jlo^aMeBCKHf1 r?o- 

•KTpHncHAa yMByPHAK HyKCOHH—n  coh finytaH yi6ypqan fiypqaoapH hhfhiiah- 
oii (yMSypHaKHHHr CypnaK yAMOBjiapii) opacHAara aanpwa. y,H! D ABC §kh § a b c  

^HJian 6eflrH.nanaAH; AeMaK, D ABC= n  — (,4 4 - f l  +  C). y.H. 6«pop Macui- 
««6Aa yMSypMaKHHHr i©3Hra npanopuHOHaVi. y.H. yiyH 0 <  D Abc<^ n  TeHrCH3jiHKj\ap 
f^HHJlH.

‘ '  y.H. 6y ywSypuaKHHHr KaMiMHrH ^an  Aefl lopHTHjinah. JlaT. defectus—kbmmh-
JHR (HyKCOH, eTHmMOBMHAHK).

/J3ETA-4>yHKUHfl PHMaHa £ (s) A-in s == o +  it — s =  a  +  // yqyH PHMamiHHr 
C(S) fl3ETA-«l>yHKUH^CH R e s >  1 6yjiraHAa 6y ({lyHKEtHa aficojiior n^nnjiamyiiMH

a>

t l s )  =  1  KaTopHHHr i^HHMaTH Ae6 K,apa.naAH.
■ j ^ r i s ' 

n> s
JX- (j). s HHHr HXTHepnfi KOMnjieKC KHfiMaTjrapH yqyn hhht anajiiiTHK Aa-

bo m h  (i .̂ AiiajinTHqecKoe npojiojiwei-mej Aefi TaTjpii^JianaAH. Zl-i}). coHjiapnHHr aHa- 
A th k  Ha3apracHAa, jkyMjiaAaH, HaTvpaji coiuiap ^aTopHAa Ty6 coHJiap t3i^chmoth 
ip^HAarH wacajiaAa vy^HM a^awisiTra sra.

A fla6 ;i 3 .  T  h m  M a p ui. TeopM» A3eTa-i}>yHKitHH PnMaiia, HJl, M ., 1953; A. H H r a u ,  
VfcttrfpeA&itoHHe ‘npdcTrtx5 M.— ■ 31., :I936. ’

flH A roH A JIb  — flHAPOHAJlb: 1°. KynSypnaKHHHr f l .— Kyn6ypwaKHHHf 6np 
VOMOHHra TenmiAH e^JiMaraii HKKHTa vmhhh TyTaniTHpyBMH TyFpH >ih3hk, KecMacn. 
X ap ^aHAaS n 6ypM3KHHiir Ana*roHaji.iapH cohh Cj  ̂ KOMflHHauHSJiap cohji 6iuiaH 
|BHHr TovoHjiafH cohh apHpMacHra tc h t:

n ( n — l ) _i_T, n (n — 3) .. . .
2 , 2

2°. Kynii^HHHr f l . —  Ky[ieK,HHiir '6 hd  S r t i r a  tc th iu jih  6y jiM araH  HKKHTa ym m H  
^fWUMHpyBMH TyFpH 4H3H^. KeCMaCH. fjpOeKTHB reOMeTpHHAa Z L —  l^yiUHH CyjlM a- 
HH-.HKKHTa .yM Op«;ajlH ^TyBMH Typpn MH3Ĥ „ ,

3°. fleTepMMHaHTHHHr (eKH KBaApar MaTpnuaHHtir) fl.— «</(<, /  =  1, 2, . . . ,  n) 
BieMeHTAap §kh. am , f)i a3 n̂_ 2y  . . . .  anl ajieM eirrjiap TynjiaviH. ait (i =
■= t, 2, . . . ,  n) sjieMeHTjiap w oftjiam ran  fl.  6hphhm h §kh 6om  H. AefiHAaAH, 
®»«> a 2(n— I), • • • i am  3-^SMenTJiap >KofuiauiraH f l .  sc a  hkkhhm h §kh epAaMMH U- 
lieAHJiaAii. i(.' '^^tepH H H airr. T^ieK.' — GyfinaKAaH 6ypMaKKa 66pyB<fH.

' AHATOHAJIbHA^I HJIOCKOCTb MiiororpaiiHHKa — KjneKiumr flHATOHAJl 
lEK HCJIH rM  —  Kynet^HHHr HKKHTa AnaroHajin (§kh fiHTTa AHaroHajm Ba ^Hppacn) 
opnajiH yTyBMH tckhcjihk . A rap K^neKHHHr AHaronaAJiapH KecHuiMaca bkh yjiap 
CjrryHJiafi 6y;iMaca (Macajian, TeTpaaApAara ksSh) / J . t .  naBiKyA 6yjiMacjiHrH ĵ aM 
KyaiKHH.

KJnHHMa / I. t .  KyneK,HHHr AHaroHaji KecHMjiapH Ae6 aiajiaA H raH  KecHMjiap, h ih h  
t>nmH KecniHAa ^ochji 6^jiaAnraH KccHMjiap ^&pa^BAHraH reoMerpHK 

iiacwiajiapnH eMHiuA* HmjiarHjiaAH. .

W A fPA M M A  —  flHArPAM M A —  MHiyiopJiap opacHAarH MyHoca6aTHH. Tacs«p- 
M ai yqjwaapwaiH iwpHr 1

,_ycTyH (rJppH ;TjpT6ypMaK) iBa ceKTop (AoHpaBHfl) m a u a u a  A- *nr Kyn 
. . . I w i  .r A- ,fla ,^ ap  ,6Hp ..ycryiaWHr 6a ^ w i« irH  raeaHp

M W M W  MH^Aopra nponopuHonaA i ĥ j ih6 o a h w ia h  CeKTopjw M - Aa AOHpasoft



AHUAMH4ECKAH CHCTEMA

ceitroRjiap. y.Btauu.riaeTraR MMi^ttopjiapra ( $oAJicd.'ijj>ra) nponapuHOuan ^ h.ih 6  o jiu H a u .
ifc Mp> TeRiuMpHia6Tra« MHiyiopjiap opaciiuai'H  MyHeca6atiiiafui«. K$^a9Ma!ai( 

Hh.hi6 TacBHpjiaflAM. TyFpH TypTfiypManjiH Zl. jippaa  TfyfU;, p y tn m m  K w p& ««u* t 
juip chctpm ich 9JieMeHTJiapH, AOHpaBHH i l .  JiapAa 9ca ,:x y W ; KoapAHiiaT^jiapH . chctb- 
Macn 3JieMet!T.iapH- Oyjiarai

rpeK . fi/a7potii(i«  —  pacM, 4 » ry p a .
^ tA M E T P ’— IfHAMETR f°. Emtn 4)HrypaminP f l .— BaTapjiapnmir 3nr K arTaat 
T'. 2- TapTHtoti' srp ii •now ^m uir f l .—  s r p n  >iH3inpiH ^ a iW H ii e m  MHB^yM n y »

T avnpro KecyBMH iiapajuiejr eaTapjiap ^pTajiapHHHHf reOMeTpHK JpHnr. S jum ifc ' 
w r ranepfiojiaHHHr (i^.) f l .  j i a p t  MipKa-3AfiH yraAHraw T^rpw MH3H^j>ap <S^jiaA*f; «► 
pafiojiaHHiir il..— yMHHr yi^H-Ba y ^ a  napaju ieji Tyrpn <wi3HKJiap,nHp.

M ncojuiap: I) TyppH rypTfiypMaKHHnr j j .  yHHHr ^H aronajijiapn; 2) TeHr tomqv* 
jih y>i6ypliaKHHnr JX.—  ynniir TOMOHJiapH, 3) AOHpa (aS-nanaHHHr) JX.—  Mapna3H opi^a- 
jih yTa^HraH ^ap  naHAa>"i saTap; 4) Ky6HHHr —  yiiHHr flHaroHajm; 5) Hy^Taaaji 
tHHv, Tyn.T3MHHHr f l .—  yHHnr HKKHTa HJWHepHi* HyKTacH- opaeHAarH1 €ap>ia Maccxjia* 
ji;,pHHHr lOKppH MerapacH. t --

TpeK o ia |ig T p o | —  KytiAajiaHr yjmaM-.
flWAMETPAJlbHAfT IfJIOCKGfiTI. -  flHAMETPAJl TEKHCJIMK. 2- TapTH6 j»

cnpTHHHr Z1..T. acHMnTOTa iiyHajinuiH SHjian 6wp xhji 6fji«#ara» r  Pjh»ajiHui.iarH 6apM 
na>5ajuieji BaTapjiap JpTajiapHHHHr reoMeTpHK ypii». By Jt.T. r ft^najiHiura njyuiMa 
/1 t. AefiHjiaAH: Arap 21 rapTnOjiH cnpTiinnr Teur.naMacw

au *2+  aJ2i/2+  a33z2+  2 an xy +  2al3xz -f 2a,3yz +  2au x  +  2a54i/ +
+  2»g12: +  a i 4, =  0;

► ypHHHiiiAa 6yjiHC, BeKTop r  (a, P, 7) 6yjica, y ^cuifla acHMnTOTa P^najiHiiiH fm- 
jian Cnp xhji 6yjiMaraH fiyHaJiHUiHHHP D BeHTopwa ^ytuwa 6yjiraH JXt. HHHr TeHT- 
jiawacH

(au x +  a13y +  ai3lz +  a14) a  +  (Oj^ +  +  a&fL +  fl21) P +
+  (fl3l* +  a3iy +  a 832 +  °34) y  =  0

KypHHHujjia 6yjiaAH.
AHBEPrEHIJHft — flHBEPrF-HmiJI. KoopAHHaTJiapH (x , y, z) 6yjiraH ny^Tajt* 

(X. Y. Z) BeKTopjiap vafiJionHiiHHr j j .  ch Ae6
dX_ dV dZ 
dx dy  "■* d t

HtJjoAara TeHr fiyjtraH cnaJiHpra atiTHjiaAH. JX. MafiaoHHHHr (X, K, Z)  KOMHOHeHj> 
jiapH 6epHJiraii K00pAmiaTajiap cncTCMjicnra fo fjiH ^  3Mac. f l .  HHHr reowoTpHK M av 
hoch! f t .  BeitTopjiap MftfiAounA^ fiepiwiraH »yK,Ta»H ypaO o jira n  aflHff o ttp r efn^ajin 
y i a w a H i  o ^hm hhhf fa. rioTOK-). S,y> e a p r-  6 h j» h  H erapa .iauran  jp jw a ra  nncftaTHHW# 
fiy CHpi" H y ip ara  top th iiih6 . fiwpraH B a^raarH  jmMHTarai Tewr:. n ,  G cT porpaacnora  
(jiopMyjifli

flHHAMHMECKAa CHCTEMA — flHHAMMK CHCTEMA — MeTpHK (JiaaOHHHr 
V3HHH-y3Hra ajiMaujTHpuiujiapHHHHi 6 n p  napaweTpjw ya-jiywcna tfpyanacH. (if. H enpe- 
puBHan rpynna^. MerpHqecKoe* np€CxpaHCTB&)( K J »  jjew ia ftaa  Zli c . .«  yjiHORmi 
(xt, x:. . . . ,  Xn) Ebkjiha 4)a30CHAa

=  %.......... ..  (*)

Kyi- HHHLWuii n- jin4K)>epeHUHaji WHiijiaMajiap. ciKTeMacit (tman amn^iawt:
W . ^ a p  6np (x<°>, x p ,  . .  . ,  xj®y HjntTO . . . .  % (tyf Hy^nara fm s*
3HJiaA«, Cyana (jp,(/), JtjW,. xj.1),( (*> cncTeMajWMr t  — Q (SJjjrania

*a* y  ny*ifr& ofttfuni yryBvw e>iHWHwp. Bywaa tt—  napaM eT^ B jw is ff  ajvMaw- 
THpnrnjiap TjrwaMii rpvrma TaumHji' nnirnnuHRu TCKinnpnf inJpHin MyM«im.



1(8  flHO<t>AHTOB AHAJIH3

A fla fi.: B. B. H e M b i n K B f t  h  B . B . C  t  e  n  a  h  o  s .  KaifeCTBennaa feopaH  
• 9U U X  ypaBiieHHB, TocTexHslflaT, M ,— JT., 1949; f l .  B i p K r o j i ,  AHHSMH^ecKHe cucTeuu, 
tfflfce. c a in : i . ,  rocTexH3/^aT, M 1.— J l . ,  1941.

flH<M>AHTOB AHAJ1H3 —  flHOOAHT AHAJ1H3H —  com iap  Ha3apnaCHHHnr 6y- 
M m  6yjiu6, ynAa fiyTyH K03(J)4)HuneHTjiH ajireCpaHK TeiirjiaMajiapHHHr eKH 6yH«aft 
T e w j ia M a jia p  cncTeM acH H H H r eqH M nnH  6yT yH  S k h  pauH O H aji co H Jiap  CHJiaH H cjw flaJiaui- 
«  JpfaHiuiaAH. )V\acajiaH, ax—my =  b [ax = b (m o d m )] TeHrjiaMaHHHr emiMH x  =  
*fcgn-\-mk, y  =  ya-\-mk KypHHHiu/ia §3HJiaflHraH (JiopMyjiajiap 6miaH HtJio/iajiaHa/iH, 6yn- 

jU  a, b, rn—6yTyn coHjiap, a Ba ni— y3apo Ty6 coHJiap, (x0, y0),— TenrjiaManHnr HCTaji-
6np  eqHMH, k  — ^ap KaHflaft oyTyn coh. R . a . aHH^Mac aHajiH3 fle6 ^ a v  aTaJiran

a. rpeK MaTeMaTHm /],H0(J)aHT (A-ieKcaHApnnjiKK) homh 6iiJiaH aTajiraH. K- 
flpodiaiiTOBbi ypaBneHHH.

«HO<l>AHTOBbI nPH6JlH}KEHHJl —  flHO<t>AHT, 51KHHJ1AU1H111JIAPH —  coh-
ju p  Ha3apilHCHHHHr .^aKH^HU K03(j)(J)HUHeHTJIH >IK3HiyiH §K-H MH3HKJIHM3C TeHrCH3- 
jtawiapHHHr §kh myHjaft TeiircH3jiH!C.nap CHCTeMacHHHHr eMHMHiiH 6yTyH coHJiap 6h- 
jb h  HijioflajiaaiHH ypraHyBqn fiyjiHMH. n. Ha3apHflcMa y3jiyKCH3 Kacpjiap (i .̂ Hen- 
pephiBHaa apo6b) Ba flnpnxjie  npHHUHnn (k.) K ana  a^aMHHTra sra .

JX- h . co^acHfla pyc MaTeMaTHKJiapHflan A. A. MapKOB,TI. .n. He6nuieB, HeMHe 
MieMaTHKJiapn/iaH KpoHeKep Ba M hhkobckhh k - ittb  Ta«K,H^oT HiiuiapH ojih6  6op- 
ram iap. JX- n. wacajiajiapHHii ewHiu y iyH  M hhkobckhS reoMeTpiiK ueTo/uiap/iaH ^o fl^a- 
jBnrrm.

AAth6 yTiuiraH Tim/iarH «ih 3hkjih 6 n p  >KHHCjiHMac TeHrjiaMajiap^an 9Hr c o m ?ch 
HjpfiH/iirHAHp:

x a  —  IJ— P =  0,

6ynAa a  Ba p  ^ai;HKMft conjiap , x  Ba </ 6yTyH ^HiiMaTjiH HOMawiyMJiap 6y jin6 , y jiap  
xmrjiaMaHHHr Tai<pii6nfl smhmhhh ^aHOaTjiaHTiipniiiH KepaK, ht.hh

\x a — y  — Pl <8

TCHrCrt3/tHK 6a>KapH/IHUIH J103HM.

■*' AaaG.: A. 51. X h .h h h h, UenHbie .npo^H, 0H3MaiTH3, M., 1961; A. O. T e ji b 4» o h a , Aji- 
re6|)aH«iecKHe h TpaHcu,eH#eHTHbie HHCJia, rocTexH3AaT,'M., 1952; A, O. JT e Ji b (J) o h a, PeuieHH® 
ypaHHeHHtt b neJibirt HHCJiax, rocTexH3a&t« M., 1952; 3hh. ajiew. wat., t .  1, rocTexH3flaT, 
M.. 1951.

flH04>AHTOBhl yPABHEH HH — AH04>AHT TEHrjIAMAJIAPH — 6y TyH kosiJ)- 
^HUHeHTjiH aJire6paHic TeHrjiaMajiap §kh HOMawiyMJiapH hkkh § kh yanaH K jn  6jfjiraH 
6yn«afl TeHrjiaMajiap cHCTewacn 6J?jih6, yjiapHHHr 6yTy H §kh pauHOHaji eqHMjiapn 
H3jiaHaflH; 6 y Hfla j j .  t . fla rit HOMai.jiyMjiap cohh TeHrjiaMajiap coHH/ian opTHi^ 
Cyjia/IH.

MncojLaap: 1) ax +  by 1 f l .  t . iiHHr x -= x0 +  bn, y =  y0 — an KypHHHiu- 
flarn  *ieKCH3 K^rf 6 y ry tj e |nM jiaph  6 J jih6, 6yti/ia a Ba b— y3apo ry6  cOHJiap, (x0, y0)— 
Cnpop eiiiiM ,'n  —  ̂j^ap Ka fii(aft OyiyH coh;

2) x2 —. rf(/2 =  1 JX. t .  (i^. f le jijib  TeHrjiaMacn) caH0K,CH3 Kyn 6yTyH KtiftMaTjm 
e>iHMJiap T^njiaMHra a ra  (k . rieJiJiH ypaB neim e); 3) x" +  y n =  z n JX. T. (n >  2; 
OepManHHr KaTTa TeopeMacH); ^ a p  Kan/iaii 6yTyn n >  2 y>iyH 6y  TeiirjiaMa 6 y Tyii
eMHMra a ra  §kh a ra  sM acjinrn ^03npraqa  MatjiyM 3,\iac. n  =  3, 4 ............. 4000 y q y H 6y-
TyH f ,  y, z em iM jiapra s r a  SMacjinrn hc6 ot ^ iu in n ran .

n =* 2 6y.iraiw a x2 -f- i/s =  z"2 JX- t .  HHHr  eMHMjiapli 6yTyH 6yjia,iti; yjiap n H- 
4>arop coHJiapH ,aeiiHjiaAH, 6y TyH KHftwaTJiH x Ba y  KaTeTjiapra Ba 6yTyH KHftMaTjin 
i  rHnpTeHy3ara sra  oyjiraH y 'i6ypiiaK sca riH(J)arop yii6yp 'iarn  /ie&Mjia/in (K. riw jia' 
fopa teopeMa). JX. t .  hh TenujHpHui MeTOfljiapn y3JiyiccH3 Kacp.iap (k,. HenpepbiBiiaf 
flpo6b) 6a a jire6paiiK coHJiap HasapHJicnra (k. AjireOpaHHecKoe hhcjio) 6oFJi'iV(np.



flHPHXJlE 3AAAMA JOJ)

A A a6.: A . O . r  e j i  b $  o  h fl, PemeHne y p a B H e H iit t  b nejibix HHCJiax, I 'ocT exn3aaT , M ., 1958; 
H. B. A p  H o j i  b A, TeopHH qnce ji, y  m ieA rna , M ., 1939; B. A . B i h k o b , 3JieMeHTapHaa reo- 
Ph s  «Hceji. O H T H , M , 1937; E . H . A e j i o H e  h R .  K . 4 > a f l A e e B ,  TeopHH nppai^HOHaJJbHOcrclJ 
TpeTbefl CTeneHH, H3A-bo A-H CC C P, M ., 1940.

flHPEKTPHCA — AHPEKTPHCA — 6epnJiraH 2-TapTHfuiH srpn  >!H3Hiwa (Kouyy 
KecHMHra) HHcCaTaii MaijiyM x o ccara  s r a  6yjiraH  TyFpH UH3Hi  ̂ (^ .  KoHH>iecKHe cc» e . 
liHfi). 2 - t,ip t h 6 jih srpn  m ont^H iinr ^ap Kan,iail ny^TacHAan cjionycraqa 6y.nran ua*

84-pacM. 85-pacM.

cod)anniir 6y  HyKTaAan moc J\. raMa 6y.nraH Maco(j)ara HHc6aTK y3rapMac coh 
a h 6, 9i'pn qH3HKHHHr BKCueiiTpncHTeTHra (i^.) TeHr. SjuiHnc (84-pacM) Ba runep* 
6ojiaAa (85-pacM) HKKHTaAaH /t  Ba L  JX- 6op (>;ap 6np  JX. 6 tm a  (JiOKycra MOC)t 
r ia p a6ojiaAa (86-pac.i) 6HTTa / Jl. 6op  (n ap a6ojianH nr (j)OKycH 6iiTTa). j

3Hr coAfla TeHrjiaMa.napH 6hji3h 6epHJiraH sjijinnc
a

Ba rHnep6ojia /I,. jiapHHHHr TeHrjiaMajiapw x =  I ■■ ■■

KypHHHmAa 6y.naAH, 6yHAa a —  3.i.nnricHHiir KaTTa yKH 
6kh ninep6ojiaHHHr ^aKH^Hft yi^H, e — srpn uh3hi^- 
HHHr SKCUeilTpHCHTeTH.

3juiHnc ynyH e <  1 6yjiraHH ca6a6jiH sjijinncHHHr 
HKKajia A . ch yHHHr MapKasHAaH a ra ^aparanAa raT- 
Ta Macotjiara y3oiyiamraH. rHnep6o.ria y ityH e >  1 6yji- 
raHH ca6aojiH yiiHHr HKKajia ch MapKa3AaH a ra i\a- 
paraHAa khmhk Maco(J)ara y30FvJiamraH, sn>HH rnnep6o- 
jiaiiHiir Jiapn yHHHr Mapi<a3Hra yMHAan hi^hh >koh- 
jiaiuran 6yjiaAH.

y2 =  2px(e=  1) napa6ojia JX. ch TeHrjiaMacH 6 y H -  

P
Aa:i:

86-pacM.JlaT. diresti ix  —  HyiiajmipyBMn. 
flHPHXJlE 3AflAHA — flHPHXJlE MACAJIACH—

Jlanjiac TeHrJiaMacHHH (l .̂ Jlanjiaca ypaBiieHHe) KaiioaTjaHTHpyEiiH f(xit xt , 
•JiyHKuHHHH TonHui MacaAacH, Khhh 6npop G co^a H-iHAa

d2f  , d*f
dx\ dx%

d^L 
' dxl

=  0

• ,*»)

TeHrAaMaHHiir cmhmh 6yjinH Ba
!(P) =  g(P)

MerapaPHH rnapTHH nanoaTjianTHpyBMH rapMonnn (jiynnmisiHH ( k . )  TonHiu Macpjiacn-
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6^f«a P ^  oo^a ^ a p a C H ^ a  Hyi?tHi £(**) SepiA-a* t (btfiftk'\  ySjgrKc«3) 
i n i i p .  '■■ ;;
.•■ —  flHPH XJIE. n P H H U M n  — flH PH X JlE  n P M H lU in H —  (:/i - H >  r a  M«*ie»wna»
0gopat <$jiraa Tya-iamH n Ta CBHfj>ra a«cpaTH.iranaa CHHfJwapnHHr 6apHfla ĵ e«i 6yji- 
ltafaH ^ HHKHTa 3.aeweHT 6 f m m  *?ra« TaciHH- IX. n. 6yH^aS Maca-rca 6hjb» rac- 
M funHann- vpMoaia IOQOO T4 ap<ra AapaxTH 6yjiH6, yaapHHHr ^ap 6npHAa KaMH/ia 
5 0 0 0  Ta^aii hhhb 6apr 6op. H hto- 6apr/;apH, cohh 6np x h .i 6JjiraH hkkhT3 apqa 
XfpaxTH TonH.i HUiH h c 6 o t k h jihhchh  IX- n. coHJiap Ha3: pHHCHfla, rapMOHHK <|)yHK- 

, wwjiap H33apHHCHAa Ba 6ouiKa-i'p/;a TaT6nî  sTnnaw .
00

A H PH X JIE  P JIflb l —  AHPM XJIE K A TOPJIAPH —  2  7 p "  Ky pHHHmAarH *aT0P '
n = l

j» p .  A . ceH.riapH«Hr aHajmTHK HmpHHCH/ia, xycycaH, apH({)MeTHK nporpeccHR- 
, « p A a  * a  Sotun^a H arypa/i coHjtap KeTMa-KeTJiHKjiapnfla Ty6  coHjiapHHHr tbi^chm oth 

nacajiacHfla HuiJiaTHJia/m.
flHPHXJlE TEOPEMA .b TeopHH >mce.i — conjiap Ha3apH«cHfla flHPHXJlE 

TEOPEMACH. 1788 fiHJifla $p am iy 3  MaTeMaTHrH JIe>KaHflp afiTraH Ba <j>â aT 1837 
JhuiAa hcmhc MaTeMaTHrH n .  F . JfexceH ’ / ln p n x jie  h c 6 o t i^HJiraH TeopeMa R .  t .  
jft6  aTajiaAn: a ra p  apH(j>MeTHK nporpeccHHHHHr afinpMacH Ba 6hphhmh j^a/iH y3apo 
Ty6 HaTypaji coHJiapaaH n6opaT 6y jica, y ^o jy ta  6yHAaiS nporpecCHHaa Ty6 coHJiap- 
HHHr weKCH3 i<yn T ynjiaM H  fiy jiaan .

JX- t .  hc6o th  w y aa  \aM  MypaiCKa6 6 yjm 6 r AnpHXjie ^aropjiapH  (i^. AnpHXjie 
pfi/tbi) 4e 6 aTajia^HraH ana-iHTHK annapaT ra TaHnann. KeiiHHrn Bai^Tfla BaH Aep Bap- 
fleH (1928) JX- t .  h h h t  KOMFI.ICKC y 3rjpyB>iH.iH (jjyHKUHajiap na3apHHCHra acocjiaH- 

! itafifln tafl ajieMeaTap h c 6o th h h  to h a h .
‘ AHCKPETHOE flPOCTPAHCTBO — flHCKPET <1>A30 — ronojiorHK (}>a30Jiap 

(H- TonojiorH 'ieci;oe npocTpaHCTBo) KypHHHui.?iapHAaH Gnpn BynAaft $a30HHHr j^ip 
Haiwafl Hy^TacHHHiir aTpo(}>H xycycHH ^o jw a, m y Hy^TaHnnr y3H Oyjiaan. UlyH/iaft 
i(Hjik6 , JX. (}». ,i,a nyi<T!l —  oTOfj T^njiaM nnp (k . OTKfibrroe M H oxecrsQ ).

■ flHCKPETHOCTb —  AHCKPETJIHK —  y 3yjiyBMaHJiHK. Arap Hyivrajiap TyiuwMH 
AHMHT Hy^Tara s ra  6 y.iMaca, 6yHAaft TynjiaM JX- xoccacH ra 3 ra.

flHCKPHMHHAHT —  flHCKPHMHHAHT. ax2 +  bx +  c  yM^a^HHHr fliiCKpHMHinH- 
th A =  62 —  4ac coH/jHp, 6yH/ia u  # 0  r a  d , 6, c —  ^a^HWHft coHJiap. A rap  y M W  
BM Hr.il. A >  0  6y .ica , yM^a^HHHr iKiaiTa hjiah3» ^ a K ^ n f i  Ba ^ a p  xh.t . A ra p  yq- 
xa^HHHr. i j ,  A =  0  fi^jica, ytijja", hkkh KappaJiH ^aKW^Hft HJi4H3ra s ra . A rap  A < 0  
6 y .ica , yM»;aA, hkiih xhji KyuiMa komhjickc njiAH3ra a ra  6yjia«H .

flH C H EPC H a C Jiy y A H H O H  B E JIH M H H U  —  TACOflH<l>Hft MHKAOP flH C nE P- 
CH5ICH (^ . C/iyH-iftnas B(?jiH<iHHa) —  TacoflHcj);i.i m h ^ ao p h h h t My^HM xapaKTepHCTH- 
sa cg ,, .JX. , xacwH^Hft. MHKJiopHHHr y 3HHHHr '.laTCMaTHK KyTHJiHUiH (k . MaTCMavmec- 
koc owHAaHHe) aTpcxjm/iar-H 3H>ijiHrH /japaxtacHHH a s c  STTHpa^H. T a tp H ^ ra  Kypa, H. 
TacoAH({>Hft M H ^o p  o h je h  yHHHr MaieMaTHK KyTHJinuiH opacH ^arn  aftnpMa KBajnpaTH- 
uwir MaTewaTHit K ynuim iiH ra TeHr. Y3jiyKCH3 Ta^cHMjiaHnw (^. PacnpeAe-ieflHe) Ta- 
coAH jiirt MH^nopHHtir AHcnepcHHCH ^yftH ,iarH 'ia H<l>0AajiaHa4H:

<fo»fla Pk — â THMOJIHHHf 3HHJIWH (k;. RjlOTHOCTb BepOflTHOiTH), —  MSTeMaTHK 
KyTHjiHiii.

■' M  aco c n ft x o c c a jia p a : 1) hu iohm .ih  TicoflH(J)Hri m h k a o p h h iit  JX. c h  HOJira TeHr; 
2) D (3i$) == k*D £, 6y e p a a  X —  cK ajw p , g —  TacoAwJiHft MHK/iop.

Macajian, [0,11 KecMa^a TeK«c TaKCHMjiaHraHMH^opHHiir i j ,  ch ^yan^arnra TCHr:
• 1

/  . i , \ *  i L v 1 j _
....■ . . I  dx -  3 ~  2  t -  4 I -  3 — 2 +  4 a  1 2 '
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JftMCTPHByTMBHOCTb — flHCTPMEyTMBJlHK (k; SaKOH AticTpH6yTHaHocTir). 
flH<t><t>EPEHUHAJl ijjyHKuHH —  (fiyHi<uH«HHHr ilH«M>EPEHUHAJlM —  ^ y w m itt

OpTTKpMfiCHHHHr MHSH^JIH flOlll KlfCMH. /(*) <J)yHKltH*iHHlir <//{*) fKH df '  CfeMRO» 
6HJtaH 6eairn.TaHaaH. A ra p  6Bp y3rapyp.MHJiH }{x) (JiyHKUHn ^oeHJiara (i(. npoH »-ojt- 
nat.) sra  6yjica, y j^ojifla A/ =  f{x-\- A-*)— f(x) oprTnpMaHH A / =  f(x)& x + R  
vypuHHiiiAa Tacr.Hpjiaui uyMHHH, 6ynna R — hx  ra HHc6aTdH a«>ra k>koph'rapwrfwm 
6yjiraH MeKCH3 k h ih k  MHi^aop. df ~  f'(x)Ax Hijioiia 4 *  ra  HHcOaTaw <ih3iikjih CyjiitG, 
Ax •»0 m  Af  MHiyiopHHHr acocHi'( khcmhhh  ramKHji sraw- Bwp J g ra p y B ^ w i*  
AyHKUHH OpTTlipMaCHHH 'IH3HKJ1H 60UI ^HCMra Ba lOKOpH TapTHfijlH •JPHCH3' KH'W* 
»itcM ra BjKpaTHin fo<ich  Kyn y3rapyB4Hjiii ();yiiKUH5i.nap Ha3apHficHfla x ;im  T aT fii^  
9iH jia.nn.

/(■*].* 5> , . . . , xn) (fjyHKUHtlHIIHr OpTTHpMaCH

A/ =  / ( * , +  AJC„ Xi +  Ajtj, . . . , xn +  &xn) — f(^ ,X t ..............xn)

df
6vjichh. XycycHfl gjj- ^ocHjnjiapHHHr y3.nyKcii3.'iiirn ’Hib<l)epeitunaJiHHHr MaB!«y4Ji»* 
th yuyn eTapjiH lu a p w a n  HOopaT/tnp; 6y ^ojwa

n

1=1

6yHAa R  K yunuiyBH n j /  A j^  +  +  A jtJ  r a  HHcCaTaH *ickch? Kwijfit m id^

n
df

a o p .  df  — jjjj- A Xi H(])o^a Kyn ysrapyBiHJiap ^yHKimaCHHBHr ^ H tj^ e p e H u x a J u p . 

/=1
Aji ifweTfla 6np KynxHJLiHKiimir <k . M noroo6paane) Couiira KfnxHjijiiiKKa ai<cji-mn- 
uiHHHHr H . fleraH TepMHH ^aM y ip a 6  TypaiH. AKCJianwunmir XI. —  6ifj)op m stphu*  
(i^.) 6HJiaH CepHjiaJiHraH aKCJiaHuuiHHHr ih s h ^ j ih  6om  hbemh.

AM<M>EPEHUHAJIbHA$I TEOMETPHJI —  AH«4>EPEHm«AJI rEOMETPMJl— re&- 
MCTpHHHHiir 6 J jih m h  6 y jw 6 ,  y H ^a  reoM eTpH K  o 6 p a s j i a p  ( 9 r p « ' i h 3b k , c n p T  Ba y j i a p -  
h h h t  O H JiajiapH ) MaTeMaTHK a i ia j iH i ( i \ . )  Ba OHpHHmi naB 6aT A a i H ^ e p e n m i a j i  xh co®  
tX  /lH (j)(} )ep e im iia ib H o e  HCMHCjiemie) y c y j u i a p a  6H jiaH  y p ra i iH J ia ^ H .

R .  r .  iiHHr acocH ii TyuiV H iajiapH  s r p n  iH 3inyiH H r srpH Jin rH  (k  KpHHH3Ha), Cy- 
pajiHuiH (i^. K pyncnH e), cHpTiiHiir 6yKHJimuH (k,. H arH6aHHe), c h p t i ih h t  6iipHHiH vA 
h k k h h ih  acocH fi KBaflpaTHK (])opMajiapH Ba 6om i^a jiap  ^HCo6jiaHaaH.

A aaC .: n .  K. P a ai e b c k *  S , K y p t  Aw})4iepeiiUHa.in,HO» rcoM eTfwn, ro cT tx H 3^aT , M .. 
1950; A. n .  H o  p n e  h, ^H ctxtepennHaJibHas reoMeTpHB, (Jn i3MaTiH3 , M ., 1952; A. B. H e r o p e *  
J10 8. JleKUHH n o  AHjMtiepeHQiiaJibHOfl re o u fT p n n , « s a .  XaiptnoBCKoro y i i - f i ,  1S55; M- H H b t  
r o a c K H B ,  Ah4>'4 êpcHUHaJibHaa reoMeTpna rocTe»H3j»T, M ., 1949.

flH4><t>EPEHUHAJ1 bHA51 4>OPMA — /IH<M>EPEHUHAJI <H0PMA— fHp Heia y3- 
rapyBMHHHiir imiJxjiepemiHajiJiapHra HHcftaTaH CyTy» 0Hp jkhhcjih  B^ojia BHp * h h c -  
jihjihk idpawacH f l .  <}). h h h t A apa^acn  flefiHjiaflH. Maca.n.in, f](})a(})(j) jopM acw  
(H. n$a$<t»a ypaBHeHHe) 6hphhm h jiapawajiH  ^opuay f =  a(x)flx4yrr b(x,y)dy* f s p i t e  
9ca hkkhh 'ih  japaw ajiH  ^ppwp/iHp. JlH ^^epeH iuiaJi rcoMeTpnsi Ba ,TonoJiorH«Hmir Kya
MacajiaJiapH^a kocochmmctphk f l ,  4>-, (k . KococHMMeifHMHOcTb)ai*OTpi,ia. a?$M intTri
s r a  ByiijiaR /1 . 4>- r a  cnpT k m h h h h t  sjiem enTir mhcoji 6 y j i a w  ( 4  SfcWMeirr, no B ep x - 
hocth) 4>opMbi TepMHHHra jjaM k,.

AH<t>4>EPEHUHAJlbHOE MCMHCJIEHHE—flH<»>«fcPEHUHA4 Ĵ MCOB— MareMa -  
THKaHHHr 6$jihmh 6v  ih 6 , i{:yHKaH«jiapiiu ^oeiw a ea )U»(}H|>eptmti*aji?tap epxa«fH Cwiaff 
TeKiuitpajiH XI. v  h h b t fKocnu TyuiynM ajiapn ^©enJia (n; ilpcBawxBiMw) m f
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p a m n a ji (i^.) 0y.'iH6, 6yjiap  y3 HaB6aTHaa KeTMa-KeTJiHic, § k h  (j)yiiKUHRHHnr jihm hth  
(H- Ilp en e ji :}>vhkhhh) ea  qe;<CH3 kh>ihk MHK.;iop;iap (k. BecKOHenHO Majiaa) TyuiyH- 
qajiapn finjian 6opjiaHraH.

<J)yHKu,HH xocH ^acH iiH  6 hjihuj (JiyiiKUHHHHiir i^aep^a vchuih  eKH KaMafiHuiH, Ka- 
epjsa MaKCHMywra, MHHHMyMra Ba 6ypnjiHui nyKTacnra s ra  SKaiumrH ^aKHfla Myjio- 
j^aua iopHTH'ura hmkoh Oepa^H. B y TyuiyH iajiap  Kvn y3rapyBqHJiH (J)yHKuH3JiapHH 
^pTdHHUiaa ^3M TaTfiHI^ STHJia«H.

3 r p n  MH3HKjiapra ypHHMa yTKa3Hixi ^aKHiiarH Macajia.napHH e>iHiu MyHOcafiaTH 
fiHflaH X V II acp  MHTCMaTiiKJiapiman fleKapT, OepMa Ba fiom ^ajiap  /1 . >;. apaTHiii 
co^acH ^a 6iipHH4H Ka,aaM n,yiiraH 3.iH.iap. JJ,. x. h h h t y3HJi-KecH.11 sipaTHJiHUiH 
M. HblOTOH Ba r . JIefl6HHUHHHr HJIMHH HUlJiapH 6HJI3H CoFJIHKanp. JX. Ĵ . TymyH- 
•lacHHHiir qenipacH  K y a a  xaM aiiHF, SMac 0;iaTAa 6yHra i-;aTopjiap ^aM, JiHMHTjiap 
HaaapHHca ^aM KnpHTiuia;ih. Tyn.iaM.nap Ha3apnacn Ba ^aiaiKHH ysrapyBHHJiH (JiyiiK 
UHiuiap na3apHiicnHHHr TapaKKHeTH J\. x. nm ir ;i?CT.na6KH Tyuiyiilia.napHHH q y ^yp  
ra^jiHJi i^HJiHUira hmkoh Cep;ui.

A a a 6 . : r .  M . <t> h  x  t  e  h  r  o  ji b  n ,  K y p c  A H ^M ^ p eH iW Jib H o ro  h H H T erpaJibH oro  HcqHCJieHiui, 
t . I , 3 , <I)H3MaTrH3, M .t 1963; A . f l .  X h h i h h , B oceM b JieKUHfi n o  MaTeMaTnqecKOMy aH£UiH3y,

. ro n e x H 3 A a T ,  M .,  1953; A . X h h u h , K y p c  MaTeMaTHM ecKoro aH aJiH 3a, rocT exH 3flaT , 
M .,  1953.

flH<l><l>EPF.HU,HAJlbHO - PA 3H O C T H bIE  yPABHEHHH —  AH<I><t>EPEHUHAJI- 
A A H PM A JIH  T E H T JIA M A JIA P —  apryyeHTHH, HOMatiJiyM (JjyiiKUHtiHH, yHHHr j^och- 
jiacHHH apryMeHTHHHr Typjin KHHMaTjiapHAa Cnp-OHpnra 6ofjiobmh TeHrjiaMajiap. Ma- 
cuiaH , y '(x)  =  Ay(x-\- b).

Tar6 m{ MyHOca6aTH 6HJian cj)yiiKu,HH Ba yHHHr x,ocHjiacH^arH apryMeHTHHHr h c t-  
jiaHHuw y3rapM ac coh 6 y jira n  TeHrjiawajiap ypraHHJiraH. H . a . t .  HHHr s h t  my^hm 
c;ih(1ihiih KeqiiKVBMH apryMeHTjiH TeiirjiaM ajiap TauiKH,n K,HJiaflH. By TeHrjiawajiap Kyn 
WCB^aT^aH OAAH& ;iH(b(})epeimHa.n TenrjiaM ajiapra yxmafiflH, aMMO 6ai)3H 6np  tomoh- 
S w  yjiapaaH  (})apf; ^HJia^ii.

A a a f i . :  A . M h i c k h  c , JlHHeflHbie AHj)<};epeHUHaJibHbie ypaiiHCiUia c 3ana3AUBaioii(HH 
apryMCHTOM, rociexH3AaT, M., 1951.

AH4><t>EPEHUHAJIbHbIE HHBAPHAHTbl — flH4>4>EPEHUHAJI HHBAPHAHT- 
JIAP. S^arapyBqHJiapiiH aJiMauiTHpHuiHHnr Ciipop cncTeMacHra HHc6aTaH R .  h. — 
<})yHKUHHjiap, yjiapHHHr tv pjih  TapTH6jw ^ocH jiajiapn Ba nnijKjiepeHUHajiJiapH^aH Ty- 
aturaH  H ^o^ajiap  6yjiH6, y3rapyBqHJiapHHHr KapaJiaeTraH ajiMaiHTHpHjimuHjja ^3 Ty- 
SBJiHuiHiiH y3rapTHpMaftflH. 3 h t  co ,iaa  A . h . jiapnaH 6npn TypTTa fiyHajiHuiHHHr 
Hyui HHc6aTH5aH H6opaT:

k^ k$ k% k^
( d u \

CyiiAa ki — t - Q j j - ( i  — 1, 2, 3, 4) — Hyi^Tanniir 6epmiraH TypTTa ftyHajiHiuAaH

6 h p h  6^fiHqa qeKCH3 khmhk CHjijKHumra moc 6 y jira n  KoopjHiiaTa.iap «H<t)4)epeHu.Haji- 
JiapHHHHT HHC6aTHAHp (u, V KOOp^HHaTaJlap CHCTeMaCH —  HXTHepHfi). B y n .  H. —
TCKHCJiHKHHHr j;ap i^nHAaft ajiMauiTHpnuiHHHHr HHBapHaHTH.

A f la 6 .:  r .  B e  (1 ji b , KJiaccHMecKHe rp y n n b i, hx HHBapHaHTbi h npeflcraajieHHH, nep . c an rji.. 
n n ,  M., 1947.

AH<t><t>EPEHU,HAJIbHbIE y P A B H E H  HJI —  flH«t«t>EPEHUHAJI TEH TJIA M A -
JIA P  —  HOMatJiyM (JiyHKUHHjiap, yjiapHHHr ^ a p  KaHAaft T ap ra6.nH ^ocHJiajiapn Ba spK- 
jih  j?3rapyBqnjiapHH y 3 H qnra ojiraH TeHrjiaMajiap. R . t .  X V II acp^a  MexaHHKa Ba 
TafiHHeT 4>aH,riapHHHHr 6oniKa 6yjiHM.napH 3);THe>KHra i^apa6 naftao  6yjia;w .

EqHJiHUiH Jl. t .  ra  KejiTnpHjiajiHran sn r cofl^a MacaJiaHH i;ejiTHpaMH3. Arap 
'reMnepaTypacH T  ra  TeHr 6y.nraH >khcm TeMiiepaTypacH HOJira TeHr 6yjiraH  My^HT^a 
TypraH 6yjiCi), y  j;oji/ia 6y  whcm TeM nepaTypacm m nr M  naKT opajiHFH,na nacaftHuiH 
6y  (jiopMyjia 6njiaH aHqa amiK irjio^ajianaaH : AT =  —kTM , 6yH ja k — 6upop y3rap-
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Mac K09())(J)HLi,HenT. A rap  6y MyHocaoaT/ia Af hh  HOJira h h th jith p c 3 k , T ' = — kT  xp- 
chji 6yjia,HH. X,ocn.n ^HjiHHraH 6y TeHrjiaMaHHHr Sapwa xycyCHft eiHMJiapHHH Kypca- 
th u i  MyMKHH, yjiap T  =  Ce~kt (j)opMyjia 6njiaH OepHjiaAH, 6ynaa C —  y3 rapwac 
MHi^Aop.

J3.. t .  HOMat.nyM (JiyHKUHH cmbaiHAa (baKaT 6np  v3rapyBiHjiH (JiynKuHii RaTHa- 
maAHraH OAAHfljl. t .  ra Ba Kyn apryMeHTjiH (j>yHKUH3Jiap xycycHH jqocHJiajiapii k b t-  
Hama^nraii xycycnft ^ocnjiaJiH AH(j)$epeHu.naJi TeHrjiaMajiapra Cy.nhh3/ih .

1°. Oaahh A- t .  ByHAaii TeHrjiaMajiap HHHAa 9ht co/uacn 1 - TapTH6jiH t c h t «  

jiaMa, a m n

F(x, y, y ')  =  0 

KypHHHuiAarn TenrjiaMa. B aw aH  yHH

y' =  f (x,y) (*
K^pHHHUiAa § 3 h ih  MyMKHH. ( * )  TeHrjiaMa sca  amia yMyMHfl 6 y ji r a H

P (x,y) dx +  Q (x,y) dy =  0

TeHrJiaMaHHHr xycycnfi j^ojiHAHp. By TeHrjiaMaHHHr enHMH TeKHCJiHKAa uiynAaft a rp a  
4H3HKJiapKH, yjiap oyiiHqa Cy TenrjiaMa ypHHJiH 6yjiaAH.

(*) TeHrjiaMaHH reoMeTpHK tomoha3H TajiiiHH i^hjihui mvmkhh. TeKHCJiHitHHHr jjap 
5np  (x, y) HyKTacHAa k =  f(x, y) 'iyHaJiHuira s r a  6yjiraH  BeKTOp ^TKa3Hui Mymkhh. 
IIIyHAaft i$hjih6, ftyHaJiiiuiJiap MaftAOHH ^ochji 6yjiaAH.

A rap  y(x) s r p n  sh3 h k  y3HHHHr >yap 6np nyFjacHAa ftyHaJiHuuiap MafTAOHHHHHr 6h- 
pop BeKTopnra y p hhho  yTca, y  ^ojiAa y(x) srpH  'ih3hi; (*) h h h t eiHMH 6yjiaAH. }f,ap 
6 n p  o aah S  JX- t .  ywyMaH aftTraHAa, mckch3 k J ii  eqHMra s ra . IUyHHHr ynyn  xycycnfi 
eqHMHH Tonnui y iiyn 6ouuianFH'i uiapTJiapHH, siih h  eqHMHHHr KaftcH HyKjaAaH ^ th -  
u ih h h  KypcaTHUi jio3hm SyjiaAH. IIIyHAaft kh.:ih6, enHMJiap oHJiacH 6np  napaMeTpjia 
3rpH 'IHl-iHKJiap OHJiaCHAHp, SIHH

y (x )  =  F (x ,C ) .  (**)

A rap  (**) e>iHMAaH C h h  TerHimiHMa TaHJia6 ojihui B yjiH  6njiaH x,ap ^anAaft eqHM* 
j^ochji khjihui MyMKHH 6yjica, y ^ojiAa (**) e>iHM oAAHf' JX. t .  HHnr ymyMHft eMHMH 
AeflHJiaAH.

OaahA JX. t .  Ha3apHHCHAa K)F,opH TapTu6jiH TeHTJiaMajiap ^aw, 'lynoHMH 

F(x, y, y ', y " .............. y (n~ 1},y ^  =  0

KypHHHuiAarH TeHrjiaMajiap Ba Tenr.qaMa.iap cncTeMacH ypraiiHJia/iH. O a a h h  ZI. t .  
hh  MeKJiH iuaKAAa eMHiu OAaTAa Mymkhh 3Mac, myiiHHr yqyH yjiapHH eMHUi yqyH 
Ta^pH6Hft ycy jijiap : mckjih aftnpMajiap ycyjiH, rpa$HK ycy ji, naT opra eftiiui ycyjiH 
Kenr t3 t6 h k  3 thji3A h. / I .  t .  HHiir cnijiaT m ctohh naTTa a^aMHHTra a ra  (i .̂ KaMecT- 
BeiiHaa Teopim).

2°. XycycHii ^ocnjiajm  JX. t .  ByjiapHHiir oaahh JX■ t .  a»h H,HjiaAHran 3»r My- 
^hm (jiapi^n uiyHAaH HUopaTKH, yjiapHHHr yMyMHft eMHMJiapn HxTHepnfl y3rapwac

d*u dlu
M inyiopjiapra 3Mac, 6ajiKH HxraepHfi ibyiiKUHfljiapra 6 ofjihf,. MacajiaH,

/ I .  t .  HHHr yMyNmfl eMHMH u(x, t) =  f(x  +  0  +  g(x  —  0  H $0A8AHp,' 6yHAa f  Ba g—
HXTH§pHft (fiyHKUHHJiap.

X ycycnft xocH.ia.nn / I .  t .  yqyn  th h h k  Macajia K ouih  MacaJiacHAHp: niyHAafi 
u(t, x) eMHM to iih jich h k h , t =  0  6yjiraH A a 6y eum i 6epHJiraH  cp^x) (jjynKunfira, u, 
HHiir ( n — 1)- T ap™ 6ra 'ia  6 y jira n  ^ocnjiajiapH  sca  (6ynna n  —  TeiirjuiManHnr t ra  
Hiic6aTaH TapTH6n) 6upop  6epHJiraH  rp,(;c) (JiynKUHfiJiapra aftjiaHCHH. 1 - TapTH6jiH 
TeHrjiaMaAaH Mi^opH Tapra6jiH  Teur.oaMajiap y>iyH MerapaBHft Maca.najiap ( f, .  Kpaeebie 
33A3MH) j^aM i^apajiaAH. X ycycnfl >;ocHJiajiH JX. t .  rHApoMexanHKa, aapoMexaiiHKa, 
SAacTHKAHK Ha3apHficii Ba m ytira  yxuiarn TexHHKa (jiaHjiapHAa acocHfl MaiesiaTKK 
annapaT  ^H Cofijiniiajin.
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1U AH<t>4>EPEHUHAAt>HUF! BHHOM

■ X a » 6 . :  8 .  B . C T t m  ■ « > ,  K ypc  ja4«)iepem iiiM bH fcnt ypanH nm # , tv s tir m tb ;  M 4 l969t 
H . F . U e i p O B C K u B .  J le n u n u , q o  n > M H e u ii»  c  h»cthm m « n tO o aceA iiu m ). t e a w r m s i
M .. IflCi.

•: W<t>4>EPEHUHAJ)bH bN) BHHOM—AH<M>EI>EHUMAJ1 BHHOM—
BiwJUiarH H(})0£a, 6y»aa  a m  i-r-aanaaH  (JapHJUty9rapM ac«wjrap, m , n, /»—pauuo- 
na;i co iuap . 4 - HHHr aco cu l uaca-riacn yHHHr sjieMeHTap $ j ’Hiawajiapfla hbtciv 
piuiJianHuiHHHHr fiap^a ^ojijiapnHM KypcaTHiuAaH Hfiopar. JL Sfmep y n » fr  HHTerpaji-

. u j  | j . . . , . .  .

fl iHHnmiiHnr y m a  ^o jihhh  BypcaTHfi CepAH: 1) p — OyiyH coh, 2) ,' ■ : —  OyTyH 

m +  1
cp:i, 3) — - —  +  £—6yTyn coh. H . J l .  MePHiueB f l .  6. HHTerpajuiaHHwnnmir 6oui-

Kn )(OJi.TapH ‘iy t; SKanjiHrmiH hcCot ^ hjish .
JlH W E PE H U H A JlbH blil OnEPATOP — flH«M>EPEHUHAJl OnEPATOP —

Oiijjop CHHiiira KapauiJin f ( x u ................. xn) $yHKuHHi;H

=  /v  •■ ■ 'ixn ...........  . . [ d f y

^yiiKUHara yTuasyB^H onepaTop Mii3Hi\jih j l .  o. Ha3apHHCH wy/ia hxluh pnEOKJiaH- 
ra  i Arap 6 h p  apKJin prapyfiMHHHiir f  4>yHi:uHr.cn KapaJia/iHrau Oyjica, 6y * o j« a  
MHJHi;.iH A- o.

«

[(^Vpjw/w
* =  o

kv | HHHuira ara OyjiaiiH. KynHHva MH3HKtJiH JX. o. hhht aHH^JiaHHiu co^acnra 
;mrH luapTJiap ^ynHJia^H:

4  y (* V ) 4- PV  W  =  a  < =  i. a, . . . , « .

Mh3Hi-;jih f l .  o. na3apHHCH4a y3-y3nra K jum a onepaTop.iapHH TeKuiHpHuira Kyn 
h iwhh HuiJiap 6aFHUiJiaHraH.

XycycHfl ^ocHJiajiH mh3hi^jih fl.. o.

L(u) =  ........... * " )  ^  u

^opwyjia 6HJiaii aiiHi^jiaHaHH. Ey epaa aHHK,jiaHHiu co^acHHH H^toMjiau; hmkohhht- 
jiapH oaahS i h 3hhjih JX. o. ^ojiH M rara i^aparaHAa aHMa ;;enr. MpcaJuin. L(u) =  
=  uXI +  uyy ouepiaTop yuyH anHKJiaHHiu co^acn C>Hpop o«mn TjiwaxiHHHr lerapacH- 

dii
fn  a. +  p u  =  0 MyHoca6aTH 6hji3h 6epHJiraH OyjiHiuir ilywKHH. Afcjfrfaa <ih3hh-

jih f l .  o. Ha3apHHCH $yHKUHOHaji aiiajiH3nHnr 6np 6oCHAan H6o p a t. E yw iarn  acocHfl 
nacajiajiap: JX- o . HHHr cneKTpHHH TeKiUHpHiH, xoc ^yHKUHHJiap 6y3Hwa eflnuiAHp. 
JX. o. KBaHTJiap MexaHHKacHia TaiCH^ STHJia^H

Aa&A.; B. M. i l e  a i T a  h, P a a ju m ^ u t  no coCctbchhwm F ecTexHi/tar, M „
1950; M. A . H a f l u a p K ,  JhmeAubie huhsju>nue onepaTOpu, Fqctcjhp) aat, M ., 1954.

flH ^E P E H U H P O B A H H E  — £Hf4>EPEHUH AJlJlAU i — A a f ^ i j j o i a J i  jft.V cku 
^ecHji* (k. tliioM M oiiiM ), x jc y c m  m iauu, '4 ;



fl/IH H A  KPHBOK

AHttepeHiuiafl *.nco6iiHiir acocHR a«a/iH 6y.iH6, 6yHaa /tH$<t>epeHUHaji/iaui nonA;uia- 
pH 'ripaaHjra flH<jKj>epeHU,KpoBaHHH) sa iwt{)4>epeHUHa.njiaui ({iopMyjiajiapH (^ ) Ke4-
THpHJlnS qHfc,apH/ia/!.H.

AH<t«t>EPEHUMPyEMA« <l>yHKHM5l— flM<M>EPEHUHAJ1JIAHyB4M * y i!K -  
UMJI- A rap 6npop ay^xaAa ({tyiiKUHHHHHr /iH4><t>epeHttHajiH MaBjtcya fiyvica,-tJ>yM%uHa 
6y Hy^TflAa A . c(). /ie^in/ia/iH. A rap ^yHKuna finpop co^amiHr 6apqa HyKja/iapn.ia 
flwJifJwpemiHajuiaHyBmi 6y.nca, y ^yiiKitHa uiy co^aaa J\, <j). .nefm/ia/tK. Bnp y3* 
rapyBMH/iH (JjyHKuHHjiap ywyH /iH^ifiepenuHa/i/iaHyBqanjiHK ^ocH/iaHmr MasjKys/iHrH 
&H/iaH ?KBHBayieHT. y 3jiyscH3 tfiyHKUMR KecMaHHHr ĵ e*i Cnp HyKTacHja ^ocH.-iara sra  
Sy^Mac/ifirH j^aM MyMKHH.

flJIHHA OTPE3KA — KECMA y3yH JlH rH . E bkjihj fyanocma T^ppn mhihi^- 
h h h t AB uecMacH y3yHJinrH nyfhnarH  uiapuiapHH KanoaT/iaHTHpyBMH Manc[)nfl 
Maraw p(A 6) coh: 1) AB =  0 Oy-iraH ^o/ina, ht,hh A aa B HyKjajiap ycTMa-ycT 
TyuiraH ^o/i/ia Ba 4)aK,aT my ^o/uarnHa p(4B ) =  0; 2) p(AB) +  p(BC) >  p(AC) — 
«ym'iypqaK TeHrcH3/iHrH»; 3) arap AB  =  CD 6y/ica, y ^o/iAa p{AB) =  p(CD), atnw 
KonrpysnT (TeHr) KecMa/iapHHHr y3yH/iHrn TeHr 6y;iHu\H '<epaK; 4) arap  AB  Ba BC— 
Tyfpn >iii3Hi^HHHr yMyMnS hmkh HyKTara sra  6y/iMaraH HKKHTa KecMacH fiy/ici, y 
^oji/ta p(4C ) =  p(AB) +  p(BC), <n>iiH ywyMHft HyKTara sra  6y/iMaraH HKKiiTa KecMa 
fiBFHHancmiHnr y3yH/inrH 6y KecMa/iap y3yHjmK/iapH pHFHHAHCHra TeHr (K. y. imiir 
a/WHTH8/iHK xoccacH); 5) p (/t,/3 ,) =  1 TeHrjiHKHH KaHoaT/iaHTHpyoqH /1 ,6 , kccMi 
ManiKyA; -4,S, KecMa ysyiciHK y/iqoBHHHHr; 6«p/iHrH §kh 6hpjihk Kecwa Ae5 aTa- 
/ia/iH.

A rap  ^ap  6np KL KecMara 1— 5-mapT/iapHii KaHoaT/iaiiTHpyBqH p(KL) > 0 coiihh 
moc KYMH.L' MyMKHH 6y/ica, KecnajiapHH yjiqani cncTcnacH §kh KecMajiap y3yH jinrn 
CHCTeMacH TaftHHJiaHraH Ae6 aiyTii/iaaH. BnpjiHK <4,6, KecMa TaHJia6 ojiHHraH 6jfjiraii- 
m  ^ ap  6np AB  KecMara 1— 5-uuapTjiapHH i^HoaTjiaHTHpyBqH ejiFB3rnHa j ^ h k h S  
p(AB) 0 coh moc KejiHuiH s/ieMeHTap reoMeTpnn Ba rcoMeTpHa acocjiapHAa hc6o t  
i t̂i/iHHa/tH. By -Maca/iaHn eqHiu/ia ApxwweA aKcnoMacH (,K-) Hm/iaTH/iaflH. Bynra Tec- 
Kapn wvM/ia ^aM ypHHjiH/iHp. X,ap 6np  ^aKHi^Hfi a  >  0 coh yvyn y3yH.iHrH 6epnji- 
ra« yjiqaiu cHCTeMacnaa a  ra  TeHr 6yjiraH  necMa MaBwy/i. KecMa.iapHH yjiqaiuHHHr 
TecKapn Maca/iacH AeAeKHHA qkchombchhh (k .)  Hui/iaTH6 hc6o t  KMHHa/lH.

flJIHHA JlOMAHOfl — CHHHK HH3MKHHHr y3yHJlHrH — chhhk, MH3HK '<ec- 
MajiapH, ATiHH yHHHT 3BeHOJiapH y3yH.1HICJiapH f HFHHAHCH.

flJIHHA KPHBOft (A yrn  KpnBoS) —  3rPH HH3HK ( s r p n  qH3Hr^ eSn) y3yHJiHrii—  
——3rtrp« HHSHK^a..(srp a  <u(3Hi( eSHra) HqKH <ui3H.araH c iih h ii qH3Hiyiap y3yHJiartiHHwr 
3seflo/iap co!iH qeKCH3 opTH') 6op«6, 3ht KaTTa 3BeHO y3yH.THrn HOJira HHTH-iraii 
BaKT/^a HiiTH.iaAHran / ih m h t h . Aft/iaHa y3yHJiHr(iHH yHra hmkh ck h  Taiui^H qH3»jiraH 
^asapnK ; n 6ypqaK nepH M eTpnnH nr ToMoiiJiapH cohh qeKCH3 ycn6 6opH6, 3Hr Ka-rra 
tomoh ysyH-iHrH H ojira  h h thjihS 6opraH BanjAa HHTH.iaAnraH jihm hth  Ae6 i^apaui MyM- 
kpth. 0(r) aftjiaHaHHiir y3yH/iHnr l =  2nr (fiopMyjia 6yftiWa ^HCo6.nanaAH. y3/iyi;cH3 
s r p n  qH3Hn.aap yqyH  ioi^opHAa afiT H jir ih jih m h t  Ba^T MaB>KyA 6y/iH6, y qeK-
a h  Sich veKCH3AHp. Arap 6y ahm ht  qeKAH - ^ n c a ,  srpn  qH3HK (yHHHr efin) 
Tyfpii.iaHyB'in AeftHJiaflH. 3 rp «  'trnH^HHiir TytpnAaHHOi mapTHHH )KopAaH Tonr^n 
(k,. >Kop.taiia KpHBaa).

Arap teKHc a rp n  hh3hk, TyFpn 6ypqa<uiH /^eicapT Koop/iHHaTa.iapH cHCTeMacwja 
u =  f(x) reHrjiaMa 6ha3h 6epHJiriH 6yAca (fiyttga a < X <  b) aa f(x) (^yhkuhh y3- 
hyKCH3 f'(x). ^ocH /iara sra 6y.ica, yHHHr >'3VHJiHrn F;yf"HAarH (J)opMy.ia 6Hjta« 
coSjiauaAn:

0

= j  r r T F w P r f « . - ;

at-ap s r p n  <i&3h^'tapaMcTpHK * — x{t), y  =  y(() TeHr/i;rMaJiap 6n .ia«  6ep*i.iran 6y/i- 
ca (6yHAa o’ yMt et f  ys yysyifjmrH
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4>a30BHH 3 .  h. y . ^aM rnyHra yxm au i aHHiyiaHa/iH.
A aa6 .: P. H. B o n <i k o b c k h A, riJiomaflH h o6teMbi, H3A-BO AH CCCP, M.. 1937; 

A. J l e 6 e r ,  OS H3MepeHHH BejiHMHH, nepeB. e 4>pauu, , OH3waTrH3, M., 1960.

flJlHHA riOflCTAHOBKH uhkjihmcckoh (h,ih .viHiia UHKJia) — uhkjihk yPHMrA  
HyflHlIlHHHr y3YHJIHrH (eKH u h o  y3yH.inrH) — 6epH.araH uhkjihk ypHHra i$y- 
fiHuiAa ^aKHi^aTaH ^aM ny3Fa.iTnpH.riaflHraH cHMBojuiap cohh (k. UHKJiHqecKaa noflCTa- 

. 1 o 3 4
uoBKa). M hcoji: ^  — (3  2  5  4 l )  =  ^  3 5). S  [J. i .̂ y3yHJinrn 3 ra  TeHr.

f lO f lE K A S f lP  -  A O H E K A W  — yH HiKneK,, M yH Ta3aM X (.— M yiiTa3;iM yH h k k h c k —  
MyHTa3aM itynei^JiapHHHr (^ . IlpaBH-ibHbie MHororpaHHHKH) Ciem Typn/um  6 npH.

MyHTa3aw R .  iiHnr ei^jiapn MyHTa3aM 6em6ypqaKjiapAHp. MyHTa3aM J\. h h h f  20 
y>iH, 12 eFH s a  30 KHppacH 6op. MyHTa3aw J\. HHHr ^ ap  6 n p  yqHAa 3 Ta lyippacH 
yqpama/iH. MyHTa3aw / I .  MyiiTa3aM Hitoca3,ipra ('■;.) /iyaji/i,Hp (MyiiocHSiiHp), s i h h  
MynTa3aM nK ocasjp  eHJiapHiiHiir MapKa3.-iapH MyHTa3aM / J .  h h h t  yqjiapHflaH H6opaT 
Ba aKCHHla (^. JlBOflCTBeHHOCTH npnnm in).

Tpeit. dodeka —  yH hkkh, hedra —  en, acoc.
fl0KA3ATEJlbCTB0 — HCBOT— 6npop Tac/iHK (Myjio>;a3a, TeopeMa) HHHr

^aKHi^aT eKH HOTyppH 3KaHJiHrHHH aHHKJiamra hmkoh Oepaflnran (})iiKp lopHTHm. Teo- 
peMaHH H, KHJiHuma 6hs Tymyimajiapra 6epHJir;>n TaipHfJuiapAaH (j)ofi/ia.naHH6, ait- 
CHOMajiapra ei:n oji^hii hc6o t  sTHJiran TeopeMa.napra TaaiiaMH3. Hc6oTjiam ycyjiara 
tyipao yjiap i-,yHHjiarHjiapra 6y.iHHa;in: anajuiTHK (k- Ah8.ih3); ch h tc th k  (i^. CHHTe3), 
HH^yKTHB (iy Hn,nyKii,Hii, MaTeMaTHK HHiiyKUHd), aeayiiTHB (aKCHoMaTHK, k- fleayK- 
iihh) ycyjuiapH, TeecipHCHnaH (i^. Z(5:{33aTejibCTBo o t  npoTHBHoro) Hc6oTjiaui 
eKH CeMai>HHjiHKKa (3H/mHflTJiHKKa) KejiTHpnm fiy:iH 6njiaH Hc6oT,naiii ycyjijiapn.

A A a 6 .:H . C . r p a s i U T e B H ,  npHMa>i h o6paiHaH TeopeMa, <J>H3MaTrH3, M .,  1960} 
E . E . P e n b e B ,  05m aH  MeTOAHKa npenoAaaaHHH MeTeMst h k h , y^aeA rH 3. M .,  1958.

flOKA3ATEJlbCTBo OT nPOTHBHOPO — TECKAPHCHflAH HCBOTJIAUI— Teo- 
pevaiiH (wyMjiaHH) Hc6oTjiam ycyjiH 6yjin6, oyim a TeopeMaHHiir y3HHH aMac, CajiKH 
yHra TeHr Ky>uiH (SKBHBajieHT) 6yjiraH, TecKapncHra >;apaMa-Kapiun (^apaMa-i^apiiiHra 
■recKapH) TeopeMaim h c 6 o t ^HJiaaHJiap. TyFpH TeopeMaHH Hc6oTJiaui ^ h S h h  6 J jih 6 , 
ijecKapHCHra ^apaM a-^apum  6 y jiran  TeopeMaHH Hc6oTjiam ocoh 6yjiraH ^aMMa ^oji- 
jiap aa  T . h. ycyjiH HmjiaTHjiaflH. T . h. aa  TeoreM aaarH Tac/iH^ yHHiir hhkop s th jih -  
uih 6HJian aJiMam™pHJiaflH Ba Myjio^a3a s ti iu i h J jih  6njiaH mapT HHKop 3THJiHiUHia. 
HT.HH 3HAAHHTra OJIH6 KeJIHH3/lH. BVHflafi 6?Ma-bHHJIHKKa Ke.TTHpHIIl;lHK TeOpeMaHH 
h c 6 o t nKJiafin.

T . h. MaTeMaTHKaAa w y/ia  Kyn ^yjuiaH H jia/w . T . h . y iiHimn:iii >iH^apn<5 Tauuiaui 
HOHyHHra acocJiaHraH 6y jin6 , y  6yH/iaH HoopaT. H kkht3 A Ba A (A h h h t hhkop s th -  
jihuih) (fiHKp/wn (/latEOAaH) 6HTTacH ^a^Hi^aT, hkkhh>;hch sca e.nFOfi.

i^. jloK a 3a Te.ibCTBo, TeopeM a.
J laT . a b s u rd u m — 6eMatHHJiHKKa o.th6  6opHiu.

AOJIH EAHHHU,bl — BHPHHHr K^HCMrt, 6HpHHiir 6yjiarn, hihh —  kJ phhhiu-

A arn Kacp (n  >  2). MacajiaH, 1 coh h h h h f 6eui/iaH 6 h p  hhcmh - g -  /inp. K,hcm 6np-

jiiiK Kacp /ie6 ^aM aTajia/iH. i^. f lp o 6 b .
flO flO JIH H T E Jlb H O E  MHO>KECTBO —  T y jlf lH P y B M H  T tfn jlA M  A rap  A T?n- 

jiaM B TyiuiaMHHHr ^HCM-TyruiaMH 6y jica , h ih h  A c . B  6y .ica, A TynjiaMHHHr B  
TynjiaMAarH T . t .  /ie6  TynjiaMjiapHHHr B —  A aflH pvaciira (k . Pa3iiocTb MHWKerTB) 
aflTiuia/iH. T . t .  A, CA CHMSojuiapn 6HJian KypcaTHJia/iH ckh T . t .  h h h t
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j^aftCH TynariMAa ^apajiaeTraim lyiJiHHMoiyin fiyjiraiiAa Cn A chmbojih Hiiuia-
'TH/iawi-

Mhcoji: eiiHt^ TynjiaMiinnr T . t . omhi^ TyiuiaMAan H6bpaT Ba aKCHH^a (i^. 3aM- 
KHyToe mhowcctbo).

flO nO JlH M TEJlbH blft J10rAPH<l>M — TyjIflHPYBHH J10rAPH<l>M— Kojiora* 
pH(J)MHHHr (k .) xyaAH y3ii; (jiyiiKUHH Ba Ko(])ynKUHii.iap SHJiaH T ai^ocjianr.

A O nOJlHH TEJIbH blB  y rO J l  k yrjiy  fi — (5 SypiaKHHHr T yjIflH PyB H H  B yP-
HArH —  P 6yp'iaK 6HJiaH hhfhhjihch ryFpn GvpqaK TauiKHJt ^HjiyBMH a  SypMaic. «  
b=j p 6ypqa!CjiapHHiir ^ap 6npn 6ouiKacHra HHc6aTan T . 6.

flOCTATOHHOE yCJlOBHE — ETAPJIH UIAPT. Bnpop ypHHJiH TacHH^HHiir 
(>KyMjia, Myjio.\a3aminr) 6a>KapHJiiiuiH y iyn  E. m .— iuy TaiyiH^HHHr KejiHfi mhi^huihhh 
TatMHH sraAnran j^ap ^anAaft rnapT. MacajiaH, Kyn xoHajiH 6yTyH cohhhhf 4  ra  6y- 
jih h h u ih  yiyH E. m. 6y co h h h h t sn r KaMHfla HKKHTa HOJib CHJiaH TyrauiHHan nC o- 
paT. JleKHH 6y uiapT, ht>hh 6yTyH cOHimiir oxHprn hkkh pai^aMH Hojira Tenr 6yjiH- 
iu h  —  6y coHHHiir 4 ra 6yjiHHHuiH y<iyH 3apyp ruapT (*;. Heo6xoAHMoe ycjiOBHe) 3Mac- 
flHp. JleKHH kvh xoHajiH 6yTyH coHHHHr 4 ra 6yjiHHHuiH yltyn ĵ aM 3apyp, sqaM eTap- 
jih  Syjiran uiapTHH KypcaTHui MyMKHH; 6y uiapT Kyn xonajiH co h h h h t oxHpn^ar* 
BKKH XOHajIH COHHHHr TypTra 6yjIHHHUIHflHp.

/Jap^aKH^aT, Kyn xoHaJiH coiiHHHr oxnpn;i,arn hkkh xoHajiH coh 4 ra  6yjiHHca, 
K.yn xoHajiH cohhhht y3H ^aM 4 ra 6yjmiia/iH Ba aKCHHMa; ancHH‘iacH >;aM TyppH, 
HwiH Kyn xoHnjm coh 4 ra  6yjiHHca, yHimr oxiipH/iarH hkkh xoHaJiH coh >;aM 4 ra  
6y.imia;iH.

E. ui. MaTeMaTHKaHHnr sn r mv>;hm Tyuiyim a/iapn/iaii CnpH 6yjiH6, TeopeaaJiap 
Ta%pH(j)HAa 3apyp uiapT 6H/iaH 6np i^aTopfla s n r  Kyn ylipaft/iH. E. ui. 6npop ypHHJiH 
Tac/IHfjHHnr 6a>KapHJiHiUH ywyn eTapjiH ajioMaT /ie6 >;aM aTaJia/iH. B npop TacAHiyiHHr 
ypHHJiH 6yjiHUiH y iy n  6np 3Mac, 6ajiKH 6hp  iieqa eTapjiH rnapT uypcaTHiu MyMKHH. 
Maca/iaH, ^auapn t; TypT6ypqaK napajuiejiorpaiuM  6yjiHuiH v iv h  ^ y fta n a n i mapTJiap- 
HHHr 6HTTacH 6a>KapH/iHUiH eTapjin: 1) ynMnr >;ap i^aH/iaft HKKHTa i^apaMa-^apuiH ro -  
mohh 6H p-6npnra TeHr Ba napaju ieji 6yjiHuiH; 2 ) KecnuiHui nyi^TacH/ia /waroHajuiapH 
TeHr HKKHra 6yjiHHHuiH; 3) 6y  TypT6ypiaK  cHMMeTpHH Mapica3Hra 3ra  6yjiHoiH. k;. 
HeoSxoAHMoe yc,.noBHe, KpHfepiift, TeopeMa. ’

.. AAa6.s B . B , P e n b e R ,  06maH MexOAKKa npenoAaBaHHH MaTeMaiHKH, yqneATH3, M. ,  1958; 
n :  C . MoAeHOB, G5opHHK 3a^aH no cneijHajibKoiny Kyf>cy ^jieMeHTapHoft MaTeMaTHKH, rii. X fV , 
fCosefcKaH HayKa», M ., 1957; H . .C . F p a a  m t  e ft n> ripHMafl h o6paTHaa TeopeMa, <l>H3MaTrH3# 
M-., 19(30; J\. I l o f t a ,  MarewaTHKa.H npaBAonoflo6Hbie paccy>KAeHHH, H /I, M .. 1957.

flPOBHAfl HACTb /leiicTRHTejibnoro qHCJia x —- >;at;m^nii x  coHHHHr KACP KHC- 
MH — (x — [x]) aftnpMa, fiyiwa [x\ opKajiH x HHiir fiyTyH i^hcmh (i^. U ej,as qaCTb) 
6eJirHJiaHraH. x  coHHHHr K. K- i * i  chmboji Cnjiaii SejirHjiaHa/W. LUyn/iafi ^hjih6, coh- 
m m r K. i .̂ 6HJiak yHHHr 6yTVH ^hcmh x =  [jc] - f  {*} MyHOca6aT opi^ajiH 6oFjiaHraH. 
Mhcoji:

; ! 3, 8 7 ]  =  0 ,5 7 ; { -  5 - | - } = = | - ;  

i J t  | =  |3 , I 4  , , . ] = 0 , 1 4  . . .  . 

y =  [ x \  4>yHKUHHHHnr rpadiHrn 87-pacMAa 
TacBijp 3THJiraii.

. . flPOBb —- KACP: 1°. ApH(])MeTHKa/w K, —
CHpiiHiir Tenr i^HCMjiapHHHHr 6yTyH coHH/ian

P
H6opaT 6 jb ira n  coh. yMyMHa ^jiAa K. hh ——

i;ypHHHm.na e3iim MyMKHH, 6yHfla 6yTya p  con 
K. HHHr cypaTH, q sca yHHHr MaxpawH /leSnjia- 
m - p cypaT 6hpjihk n;ncMjiapHHHir «,aHqa 
ojiHiiraniiHH, q Maxpaw 6npjiHKHHHr ^aima 
i^HCMra 6vjiHaraH*HH KypcaTaflH.

»■? ' ■ ---- ------ - . . .  ..........—... . ,i. ■ — .....—■ ■ —.. —■ ►—..... ......



VE8 flPOBHO-JlHHBflHA# <J>yHKUHS

kncpHHiir cypaTH nq Maxpa>KH ynHHr wjuiapn ae6 aTMaan* Arap p. cyj»T- q na

Arap p > f l  6yjica, K. HOTyppH K. arap p < ^ O y jic a , K- Typpw K%
AevHJiattn. Horyppn Kacp CyTyH coh CnjiaH TyFpH KacpHHHr fiUFHHflHCH uiaKflH^a, 
at>hh a^ajiam coh (k- CMeuiaHHoe hhcjio) maKJiaw e3H.iHinH MyMKHii, Macajian, 

7 1 1
- g -  = 2  + — = 2  - g - — 6y apajiaiu coh. Hkkhts V. HHHr hhc68th MypaKKaS Kacp
(h Gjio>Knafi ,tpoCb) aeC aTa-iaiiH. Arap K. HHnr Maxpamn 10 HHHr flapawacH 6yjica,
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K. yH.iH K. /lefiHjiaAH Ba y Maxpa)KCH3 e3HjiHuiH' ^aw MyvKHH, MacaJiaH, =  4,23;

—— (n >  2 n — 6yTyH cqh) KypHHHUiflarM K. jiap 6hpjihk K. §kh K,HCMjiap aeiiHJiaflH. 

Ajjh^mcthh K'. o/ywH Kacp Jie6 ^aM aTajiaflH 
a 

2?. Ajtrefipaxa K- fle6. —  uiaKJiflarn Hfjmara. afTHJia^H, 6yHJH* fl B8 b— ajire6- 

paHK HijioflaJiap. 
K- U,eimas Apo6b, HenpepbiBHan apo6b, BecKot!eiiHa» /tpo6tr, CHCTeMara^eCKaa 

jpofib.
A jjafi.: 3 hu . sjieii. M ar.. t . 1. ro n e n a A M . M ., 1951; H . B. A ,i iH O j ib « ,  Teopnw iecKaa 

app^M eruxa, ym iefln!3. M ., 1939; H . 51. A  e n m a h, Hc i opna apwjjMeTMKH, y>)neani3, M:, 
ISS9: M . >1. Bbi r o f lC K  n ft; Apn4>wer«Ka h ajirefipa b apeBHCM M«pei rocTexHsnar, M ., 1941; 
H t H . IIIe  B i e n K O ,  Apw^weroKa, y<«»ArHS, M ., 1961.

OeOBHO-JlHHEflHAft WHKUMJl — KACP-MH3HKJ1H 4nyHKUHfl —
ax b 

y ~  cx +  d
K y p H H H U ia a r H  ( b y H K U H a ,  JI-bH H  HKKH Ta q H 3 H I^ JlH  ( J ly H K U t lf l  ( k .  J lH H e H H a B  ( J ly H K U I ia )

ca, K-q. (Ji. y3rapMac MHK^op GyjiaflH; a rap  A #  0 6yJm6, c — 0 Cyjica, y ^ojioa 
K. - m. (j). 6yTyH *)H3hkjih y =  k x - \ - l  (j)vi:KnntiAnp. A =̂= 0 Ra c=fc(i Cyjiraaaa 
K. m . (ji. HHHr rpai})H rH  acH M nT O T ajtapu  i '00p ,iH naT a  y iy ia p H r a  napa.njieji CyjiraH 
r e H r  to m o h j ih  rHnep6ojiaiiH TacBHpjian/iH. Arap a, ' , c, d .—  KOMtrjieK® coHjiap, 
x— KOMn.icKc apryMeHT 6y.ica, y ^ojiaa K .-1 .1J). KownjieKC TeK«EJUiKHH y3HHH-y3ura 
KOiKjxjpM aa y3apo 6hp K**ftMaTjiH aKcnaHTHpajH (j^. B3ajamo QsBso3iiaHHoe c d o t -  
BCTCTBHe). KoMfUieKC TfiXHCJlHK^arH TyFpH  UH3Hl^Jiap B i  aftjiaHajiap K. 1. <$U e p r  
A ,im h 6HJiaH aKCJiaHTHpHJiraH^a ana TyFpH >iH3HKjiapra Ba afljaHajiapra y T a /in . 

K. >i. (}). Kacp-pauHOHaji (^yHKUHanHiir xycycnfl xojin/mp. ■
A a a 6 .: H. H. n  p 11 b a ji o B, BBejieHiie b TeopHio ((jyHKimfl KOunjieHaiojti nepeMeHHoro, 

rocrexH3flai, M ., 1948; A. H. M a p i y m i i ,  Teopiifl anaJiHTHMeeKHX<ttj!Hlmuft. fo c rex m w T . 
M .. 1950.

flPy)KECTBEHHblE 4HCJ1A— HHOK COHJIAP— TOTyB (*;. GoApyweeTBeH- 
iibie qHCJia) coHJiapHHHr anwn kbm TapK ajiraH  bcm h.

^ y r A — Eft — s rp H  M H im y im ir  H CTajiraH  h k k h  H y^T acw - opa«*»flarH - k h cm h . 
I l p o c T a n  a y r a .

Huc6aTHHH (KacpHHH) T acunp  3TyB4H $yHKUHfl. Arap aeTepMHHaHT



EBKJ3HAA AJirOPHTM  — EBKJlHfl AJirOPMTMH — 6yTyH coHjiap Ba 6np 
y3rapyB>injiH hkkh Kyn^aAHHHr 3Hr KaTTa yMyMHft 6y;iyB<)HCHHH TonHiu ycy,n,H. flacT- 
jia6 EfiKjiHflHHHr «Acoc;iap» KHTo6H,ia hkkh KecwaHHHr yMyMHfl ^jihobhhh TonHui 
ycyJiH cHfJiaTHfla reoMeTpHK uiaKJifla 6aeu ^HJiHHraH aiw (^. «Ha'iajia» E rk jih jo). 
ByTyH coHJiap ^aji^acH/ia j âM, 6np y3rapyBMHJiH Kyn^a/uiap ^ajiK^acHAa ^aM sn r 
KaTTa yMyMHfi .6yjiyB<THHH TonnuiHHHr E. a. Ebkjiha ^aji^ajiapHAara (k,. Kojibuo) 6npop 
yMymHu ajiropHTVHHnr xycycHfl j^ojihahp.

ByTyH coHJiap y«yH E. a. Ky"HAarnAaH HfiopaT: a Ba b—6yTyHCOH Ba a > b  
6yjicnH ne6 (fapaa i<HJiaft.iHK. YHiia a hh b ra  hoji/ihh Chjibh 6JjiaMH3: TyjiHKKac 
q, 6yjiHHMa Ba r, hojizihk, j^ochji SyjiaAH, 6yiiria  0 <  r t <  b. BynnaH KefiHH b hh r t 
ra  ^oji/w k SnjiaH 6yjiaMH3: Tyjm^Mac 6yjiHHMa q? na r2 kojiahk ^ochji 6^jia«H 
(0 <  r,, <  r ,)  Cyrirpa rt mh r, ra ^ojiahi^ 6HJia« 6yjiaMH3 Ba k. LUynAa Ky^H/^a- 
t h  Tenr;iH K jiap 3<ih>khphhh ?^ocii.ri i<H.iaMH3:

a =  bq, +  r ,  (0 < r ,  < 6  ), 
b =  r,qt +  rt (0 < r a < r , ) .  
ri =  r/l3.+ r3 (0 < r ,  < r 4),

r „ _ j  =  rn_ , q n +  r „  ( 0  <  r „  <  rn_ x),
■ -^n —l =  r nq n -\., +  r „ 4 - i  i  =  0 ) .

ByHAa 6np KjaHqa KasaM/iaH komhh HOjira TCHr 6yjiraH ( r „ - j- !  =  0) naivj . . tbi 
HOJ1JIH15 \och  i CyjiaAH, 'qyiiKH i-;o.i,iH^jiap KeTiia-kerjiHrH VaiHpHu OJjiiiaraii oyiyn 
cbiuiapiiKHr sr.M.ro3'iH KeTMa-KCTJiiirH, hi»hh

b >  r ,  >  r 2 >  r 3 >  . . . >  rn >  r „ + j

6y jiram i y<iy{i »a, jieMaK, mckjih connarH  K,a AaMjiap/iaH cy n r  hoju, 6HJiaii Tyi„:jja 
KepaK. By j^ojifla a na b. coHJiapHHHiir 9tir KaTTa yMyMHii 6yjiyB<iHcn KeTMa-KeT 6y- 
jiHUiHHiir (*) cxeMacHAa.ru HOJiflan <jiapiyiH an r KefmnrH r „  ^ojiflHjyqa TeHr 6yjia,iH.

M h c o ji .  1981 p a  378, c o H jia p H iiiiiir  s n r  KaTTa yMyMHft 6JjiyBM HCHiiH T o n iw r .  
K efM a-K e T  ffy jiaM H i: 

1 98 1  - - = 3 7 8 - 5 + 9 1 ,  
378 =  91 -4 +  14, 

91 =  14-6 +  7, 
14 =  7 . 2  + 0  

H o jiA aH  (fiapKJiH 3 « r  KefiHHrH ^ o j ia h i^  7 ;  inyH H H r y3H 1981  Ba 3 7 8  coH jiapH iiH H r
3H r KBTTB yMyMHft 6yjiyBMHCHHHp.

i f e K H T a  / ( * )  -Ba g(-JC) K jf i^ a f ln H H r s h t  K aT T a yM yv.Hfi 6yjiyB<iHCHHH T o rw u iA a  ^am  
E. -a . f ( x )  h h  g ( x )  p a , y t tn a n  Kef:HH g ( x )  h h  6 h p h h * ih  r t (jc) n o j W H ^ a ,  6yH/*aH c j i t r  
r t ( x )  h h  h k k h h m h  r j ( j f ) - j p > J i « H i ^ a  Ba k .  KeTM a-KeT 6 y jw u fA a H  « 6 o p a T :
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/(■*) =  8  (x) Qi(x) +  rt (x), 
S(x) =  rr(x) q,/x) +  r^x), 
ri(x)=  r^x) q3(x) +  r3(x),

rn_ ,(x )=  rn_ x(x) qn(x) +  r„(x) 
rn_i(x) =  rn(x)(in+\(x) +  0.

K^ojW HKJiapmmr A apaw ajiapH  H aTypaji coH Jiap fiyjiH iuH C njian  fw p ra  KaMaftnC 6 op- 
raHH y iy i t  6 h p  u p m a  ^aflaM ^an  Kes°HH n o jira  TeHr 6 y.;i ra n  n ,o ju H i^ a  e ra Q  KejiaMH3 . 
IIo jiA au  ([rnpiyiH 6 y jiraH  s n r  KeflHHrH r„(-v) i^o ji/ih^  f(x) ria g(x) K y n ^ a /u ia p n m ir  s n r  
KaTTa yMyMHH CyjiyBMHCH C y jia jw .

Kecwajiapra 0H4 E. a. ^aM uiyHra yxuiam TaipH(j)jiaHaan (n. OTpe3KH coH3Me- 
BHMbie, OTpe3KH HeCOH3MCpHMb ie ) .

EBKJIH^OBA TEOMETPHH — EBKJlHiJ rEOMETPHJICH — a6cojiK)T reoMeTpnn 
(H.) aKcnoMajiapn Ba napajijieji TyFpn «H3Hiyiap ^ai^HflarH Ebkjiha aKCHOMacHra. 
acocjianyBqn reoMeTpna (a TyFpn 'iH3Hi^a TerHiujiH 6yjiv.araH A nyi^Ta op^ajm  A 
liyi^Ta Ba a Typpn qH3H^ 6HJiaH aiiH^jiaiiaAnraii TeKHCjiHKaa a hh kcch(5 yTMafi/.Hran
^K aT  6HTTa TyFpH MH3HÎ  yTKa3HUI MyMKHH). .

KynHH'ia E. r. sjieMeHTap reoMeTpnfl (k;.) fle6 aTajiaan. ?pTa MaKTa6fla yK,n- 
jia/mran reoMeTpHfl ^av Kynnima E. r .  /ie6 aTajia/iH. E. r .  fleran hom yHHHr 6h- 
pHHHH H3mui paBHiuflarH Ty3HJiHuiHiiH y3HHHiir «Acocjiap» KHToCnfla 6aeH ^HJiran 
^a/WMrn rpeK reoMeTpn Ebkjihh (3paMii3Aan o.n/iHnrn III a.) homh 6HJiaH 6ofjihk,/ihp 
(^. «Haiajia» EBKJiH/ia).

E. r. aaH  (jiapî  KH-ia/iHran 6hphhm h reoMCTpnsi Jlo6aqeBCKH"i reoMeTpHnCH 6y- 
a h 6, yHH yjiyF pyc MaTeMaTnrn H. H. JIoCaqeBCKiiii apaTraH. i .̂ SpjiaHreHCKan 
nporpaMMa.

A ^ a 6 .; E b k ji h A, Hanajia, rocTexH3/iaT, M ., 1950.

EBKJIM^OBO flPOCTPAHCTBO — EBKJIM^ 4>A30CM —  xoccacn aCcojnoT reo- 
MCTpHfi ( n . )  aKCHOMa.iiapH Ba E b k j ih ^ h h i i t  n a p a j i^ e ji  T yppn  MH3H^jiap ^ a ^ i a a r n  noc- 
Tyjiara (aKCHOMacn) 6HJiaH Tai>pH(j) ^HjiHira,iHraH 4>a30.

AHqa yMyMHnpon; h,h.th6 aiiTraii^a, E. (j). /ie6 mynflafl n yjiMOBjm MeTpnK $ a 30- 
ra  aPTHJia^HxH, Cvnjia fleKapT KoopAHnaTajiapHHH MeTpHKa ^yflHjiarHqa bhhi^- 
jiana^Hraii k;hjih6 KHpHTHm MyMKHH: Koop/iHnaTajiapH (xlt x,,, . . . , x„) 6yjiraH M
nyi^Ta 6Hjian KOopAHiiaTajiapH (xlt x2................xn ) 6yjiraH M ' nynTa opacH/iara
waco({ia

p =  MM' =  y  (x\ —XiY +  (x2 — x2f  +  . . .  +  (x'n — xn)2 

(jiopMyjia 6yp.Hqa ^HCo6jiaHa/tH. i^. npocTpaHCTBo, reoMeTpnsi.
EjJHHHUA r p y f i n b l  — r P y n n A  BHPJlHrH — rpynnaHHHr ^ap t^an/iafi a sjie- 

MeHTH yqyH  ae =  a TeHrjih k h h  ^anoaTJiaiiTHpa/inraH eajieMeHTH. By ^oji/ia ea =  a 
6yjia/;H. r .  6 . ^ap  6np  rp y n n a /ia  MaBwyA 6yjiH 6 , 6 n p  rpy n n a /ia  HKKHTa Typjm  
CHpJIHK SJieMeHTHHHr M3B>Ky/I 6yjlHmH MyMKHH 9MaC.

EAHHHUA KOJlbUA — ^AJII^A BHPJIHrH — ^ajii^aHHHr ^ap ^aii/taii a sjie- 
weHTH yqyH ae =  a TeHrjiHKHH ^aHoarjiaHTHpynMii e sjieMeHTH. ){. 6. ^ap  ^an/iaft 
^aJi^a/ia ĵ aM Maswya 6yjraBepMafl/iH. MacajiaH, P Maft/ioHjiarH Kynxajuiap j^aji^acH- 
*a 6npjiHK MaB»<y/i, aMMo wyfjiT coHJiap ^aji^acn/ia 6hpjihk sjieMeHT MaB*yfl SMac. 
MafiAOH/ra 6hpjihk .\aMMa pai^T MaBjKyA.

EflHHHUA MHHMAfl —  MAB^yM BHPJIHK — (0; 1) KypHHHiiiH/iarH KOMnjieKc 
coh (k . KoMrrjieKCHhie qncjia). M. 6. i irmopa 6njiaH Ce.nrH.naHa/iH Ba (— 1) lumr 
KBa/lpaT HJIAH3JiapHHHHr HKKH ^HHMaTHAaH 6HTT3CHHH TaCBlip 9T3JJH, HhHH
V —  1 =  ±  i.

EflHHHMHAfl MATPHUA — BHPJIHK MATPHIJA — 6om AHaroHajiH/ia 6npjiap 
Ba î ojiraH jKoftjiapnHnr >;aMMacH/ia HOJiJiap Typran K B a/ipaT  vaTpmia. MaTpHi/ajiap 
J(ajî acH/ia B . m. âjiî a 6 n p jiH rH  ( k,. E/imiHua K O Jibna) 6 y .n a ,iH .
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EflHHHMHblfl BEKTOP — BHPJIMK BEKTOP — jrayHJiWH 6ap 6upjiHKKa Tciir
6yjiraH BeKTop. B. b. opT (k.) /ie6 >;aM aTanam.  k- BekTop.

e-MHCJIO —  eC O H H — MateMaTHK aHajiH3nmir sn r  My);HM y3rapMacjiapH,naH 6ii[ ii.

fiHJia/iH (h;. 3a'.ie'iaTe.qtHbie npeAe;ibi) • e cohh TpancncH/ieHT coii 0yjm 6, Tan,piif'an 
2,7182818284590452353 . . . ra TeHr.

MaTeMaTHKa Ba yHHHr TaT<5H^JiapH;ia e acoc Oyiiima ojm iraii, naTypaji jiorapH f>M 
fa .)  fle6 aTa;iaanraH jiorapn'l)M;iapiiH ^apam i^yjiaii/iHp. HaTypa/i jiorapH(j)M- 
jiapimnr Soiu^a ;iorapn([)MJiapAan a$3a.n SKaHHim KypcaTa^nran xoccajiapn.i,]ii 6y  
(bopviy^aHH KypcaTH6 yT3MH3:

d ln x  1 
dx ~  x  ’

JICK lill

d loga x  1
dx x  ln a '

6y 9ca PH*ia MypaKKae/Jnp.



)KEHE?ATPHCA — >KEHEPATPMCA — rencp?.TpHca ( k,. ) TepMHiiHHHHr 3CKnpr.iH
HOtill.

)KEProHA TOMKA —  JKEProH HyKTACH—  yqOyp'iaK yMJiaptf OiijiaH 6y  yu- 
jiapra K,ap;]Ma-KapuiH eTraH TOMOiwapHHHr hmkh MH3HJiraH afM anara ypnHHiu HyKTa- 
jiapHHH TVTauiTHpye>(H TyFpn MH3HiyiapHnHr KecHuiHui ny^racH. By Hyi^Ta yHH reK- 
uwpraH 4>paHuy3 MaTewaiHrn XyeproH homh ^HJian aTajiraH.

JKOPflAHA KPHBAfl —  )KOPflAH 3rPH  HH3HFH —  TeKHcjimyia x  =  f(t), i/ =  
=  g (0  TeHrjiawa^ap 6 njiaH 6epH,na,HHraij HyKTajiapHHHr reoMeTpnii ypHH, Oyn^a f(t) 
Bag{t) ^VHKunfl^ap —  y 3^yKCH3 <})yHKu.Hwap. >K.3 .m. oflaTAa Tacpnp STHJianHraH srpw 
< W R ^ a  MyT/iaivO yxiuaManflHraH uiaKJina 6yjiHuiH MyMKHH. MacajiaH, fleaH o KBa- 
ApaTHUHr ^ ap  Chp HyKjacn opi^aJiH yTyBMH >K.3 .q . h h  a ca ran  (k. IleaHO KpHBaw).

HHHr ahMa KHc^a TatpH^H <*- KecjiatiHHr y3jiyKcM3 o6pa3H. 3 rp n  mh3hk,hh 
JKop^aH TatpH ^H  6J6hm3 HffoAajiaui s rp n  MH3H^HH TatpufliJiauiHHHr wyMKHH 6yjir=iH 
ycyjijiapHAan GHpwwp.

)KOPAAHOBA HOPMAJlbHAJl <I>OPMA—>KOPJlAHHHHr HOPMAJI 4>OPMACH 
fa* HopMa/ibtran >K0p.tiH 0Ba (jiopMa).



3ABMCMM\51 nEPEMEHHAfl BejiHMnia — 3PKCM3 y3TAPyi]lli1 —-
tfJiyHXUHPS* (l^*) TepMHHHHHHT CHHOHHMB.

3AflAHA AnoJlJlOHHJI —  AnoJlJlOHMM MACAJIACH — TeKHC-THK̂ a sicau ira  
flo n p  reoM eipHK M acajiajiapaaH  6 h p h  CyjiHfi, K^yiiH/nrHjian « 6o p 0T: CepH jiraH  yvxa  
aiijiaHara vphhvbhh afljiaHa HcajiCHH. B y  Mncajia o/iaTfla HHBepcH« MeToflH f>HJiaH 
eiHJiaflH. B y  Macajia <J)ai<iT ^3-y3nna MyxtHM 6 y ; ih6 i^ojiMafi, 6a.iKH aflpiiM afijiana- 
jiap Hyi^TaJiapra (Hojib pa/inycjiH afljiaHara) §kh TyrpH HH3Hi^a (weKCHS K arra  pa- 
nnycjiH afljiaHara) afijianaflHraH x y cy cn fl riHposapfl n o jijia p  yqyH ^aM a^aM Hsnra s ra . 
M aca jia n , 6epH.iraH m v m a  (KecHiijyBMH Skh napaju ieji) TyFpH wii3Hiy<;a ypnnyPMH Ba 
CepnjiraH HynTaian yTyPHH afuiaHa scau i wacajiacn AnojuioHHfl MacajiacuHHHr xycy- 
CHii ^ojiHflHp. B y  Macaaa yHH 6hphhhh  6v jih6  reKainpr,jH rpeK Ma-reManirH A n o j-  
jiOHHii PleprjiHK (3paMH3flaH ojiiiHHrn 111 a .)  homh CnjiaH aT ajiran .

3AflAHA flOTEHOTA (noTCHora—CHejuiHyca aaAana)—IIOTEHOT MACAJIACH 
( n o T P H o r - CHejijiHyc MacajtacH) —  TenHCJiHKHHHr (>HoiiHHnr) x  uy^Taciuan 5epH .nraH  
AB  KecMa a  6ypnaK ocTHfla, 6ouii^a 6np CepHJiraH BC KecMa sca P SypqaK octHAa. 
KypiiHaflHraH yuw x nyn,TaHH TonHuifiaH H6opaT CyjiraH Macajia.

By v a c a jia  yiiHiir reoweTpHK eHHMJiapnaaH C h p h h h  nypcaT H ^ 6e p ra n  4>p<)imy3 
ojihm h J 1 rioTCHOT hom h 6 njiaH  aT a .iraH . n .  m h h  XVII a .  6 oinjiapH ,iaeK  roJuiaH # 
o jihm h B. CHejuiHyc ph«6 xypcaT raH  s j h .  F1.m. h h h t  a j io ^ n a a  e 4HM.iapH XVI a . aa 
jjaM KypcaTHJiran. By MacajiaHHHr 100 flan opTHK, phhmh Ma-bjiyn.

A fla6.: A. C. H e 6  o  T a p  e b , reciAeansi. 1. 1, reO fle3«3flar, M ., 1982; T. f l. C e  H H h k 0  b> 
PeuieiiHe 3asa>) Ha nocTpoeHne b V I—V III Kjtacce, y in e a r n 3 ,  M ., 1955, c rp . 143; M. A. 3  n *- 
u e H C K H f t ,  H3MepHTejibHue pafiOThi Ha MecTHOcTH, y^neATHS, M ., 1960, c rp . 135.

3AKOH ACCOUHATHBHOCTH — ACCOUHATHBJIHK (rpynnajiam) KOHYHH — 
6HHap onepaunsiCH fiyflcyHaflHran ^onyn. Arap 6HHap aMajiHHH KynaflTHpHui je6  Ty- 
uiyHHJica, y ^ojina A. a (b c) — (a b) c  KypHHHiiifla 6yjiaflH. A k,. KyrHHMa rpynna- 
jiaiu n,oHyHH fle6 aTajia;m . By hom jiaTHHna associatio 6npjiamTHpHiu fleraH cvsAaH 
KejiH<5 HHK,K,aH. A. n,. ra  6yflcyHyp-HH aw ajuiapra coHJiapHH ^yuiHin Ba KyiiafiTHpHiii 
aM ajijiapn, MaTpHiuuiapiiH (k .)  i$ id h ih  Ba KynaflTHpHui, JpHHra i^ylHMJiapHH (i\. lioA- 
CTSHobica) KynaflTHpjiui aiiajuiapHHH mhcoji i^hjih6 KypcaTHui Mym khh. BeKTop Ky- 
naflTMa (t̂ . BeKTopuoe npoH3BefleHne) A.iv ra 6yflcyHMaflflH. CoHJiapHH afiHpHm Ba 
6 yjinui aMajuiapH A .iv  ra 6yflcyHMaflflH, nynKH, yMyMBH aflTranfla, (a: b) '■ cj= 
J=a:(b:c ) .  A .^ . rp y rn a  aKCHOMajirpHflaH 6wpH xHCo6jiana^H.

3AKOH BOJlbLUHX 4HCEJ1 — KATTA COHJIAP KOHVHH (k. Bojibuinx hh-
cejl 33KOH).

3AKOH flHCTPHByTWBHOCTM — flHCTPHByTHBJlHK KOHyHH — afiHH 6np 
TynjiaMfla aHHKJiaHraH HKKHTa 6HHap onepauHPCHHH 6Hp-6HpHra 6oFJiafinHraii ^OHyH. 
A r a p  6 np  onepauHsiHH K^nafiTHpmiJ, h k k h h h h c h h h  k,5'luhiii Jie6 K,apajica, y ^ojifla  
J l  -V  6ynflafl KvpHHHiiua 6 \'.riaflH:

a(b +  c) =  ab +  ac.
Jl. ra KynafiTHpHui Ba K,yuiHui onepBuHfuiapH chmmctphk eyjiwaran ^ojifla KHp- 
raHJiMfH yMyn, Kynniina f l . iv  KynafiTHpHiiJiinnr Kyiuwmra HHc6aTaH Jl.v,. fle6 aTajia-
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aH . B y iw an  KefiHii KynaflTHpHiu onepaunacH KOMMyTa t h b  6yjiMaft i^o jih iuh  MyMKHH 
6 y.iraHH yqyH  Man A .k ,. a e 6  aT a jia /m raH  ro^opnA a KejiTHpHJiran 6 «jiaH  6 n p  n a -  
ropaa yHr h-K- ^aM KaPaJiaflH:

(6 +  c)a =  ba +  ca.
K ynH iw a a . ^ .  Ta^cHMOT n o n y n n  fle6  aT aJia /w . /XnCTpiiQyTHB /le ra n  hom  jiaT w m a 
d i s l r ib u tu s  —  tb i^ c h m o t c y 3 H « an  i;ejiH 6 MH^a/m. T ^ruiaM JiapiiH  (i^. 06teflH H eH H e m ho- 
jk c c tb )  6HpjiainTH pH tu Ba T ynjia-ijiapnH H r KecHiiiMacH (\\. F lep eceq en H e  MiiojKeCTB) 
y ? ap o  flHCTpH6yTHBflHp, h t.h h  ^y ftH A arn  Zl-K- ypnHJiH:

>in(fiuc) =  (^n B )U (^ n c); ( s u c ) n ^  =  (S n -4 )u (cn A);
AU(BnC) =  (4UB)n(-4UC); (BnC)U/l =  (BUi4)n(CU-4).

CoHjiapHH KynaftTHpHiu ^yuiHinra HHc6aTaH ^HCTpnCyTHB. jieKHH coHjiapHH i^yuiHui 
coHJiapHH K^naHTHpHUira HHc6aTaH ,a,HCTpH6yTHB 3Mac, h i h h  ywyMaH aiiTran/ia,

ab +  c +  (a +  c) (b +  c).
3AK0H KBA^PATHMHOPl B3AHMHOCTH — KBAflPATHK ^3AP0J1HK KOHy-

H H —  KBaflpaTHK lernpMajiap (i .̂ KBa/ipaTHqecKiiP HbiiieT) Ha3apimcHHHHr K. C>. Ta- 
ycc TonraH 9Hr Mŷ HM xoccajiapnaaH 6npH. Arap p  Ba q — TypjiH toi^ Ty6 coHjiap 
6Jjica, K.y.n;. KyflH/iarnHH Tacaniyiafi/iH:

p  — i <t— I

6yH«a ( ~ j f \  Ba —  JlejKaHAp. Schmbojijiuph ( k,.).

AKOH KOMMyT/3AKOH KOMMyTATHBHOCTH — KOMMyTATHBJlHK KOHyHH — SHHap one-
pauHHCH fiyifcyHHiiiH MyMKHH 6y/iraii K,0Hyn. Arap 6«Hap onepauHHCHHH KynafiTHpHiu 
fle6 TymyHHJica, y jqoji^a K . K- CyHAaft KypHHHiufla 6yjia«H: ab =  bc.

K-H- KynnHqa ypHH ajiMauiTapHai K,onynn fle6 arajiaw.  K.^- ra 6yf:cyiiyB>iH 
onepauHHJiapra Mhcoji k^hjih^ coHJiapHH KyuiHui Ba KynaftrapHui, TynjiaMjiapHHHr Ke- 
cmiiMacH (k,. IlepeceqeHHe mhojkcctb) ^aMfla TynJiaMjiap 6HpjiauiMacHHH (K- 06i.e- 
BifiieHHe MHOjKecTB) KypcaTHUi MyMKHH. CoHJiapHH aftHpnui Ba 6yjiHui (liyn;iH, yMyvaH 
aftTraiiAa, a : b  +  b \ a  aa a — b J=b — a), ypHHra ^ftnuiJiapHH (k,. YMHOiKenne noflc- 
TaHOBoK) KynaftTHpHui, MaTpnuajiapHH (k.) KynaflTHpHui, BeKTOp KynafiTMa K.k,. ra 6yft- 
cyHMaBflH. Jlar. commutare — chjiwhthui.

3AMEHATEJII»HbJE IlPEflEJlbl — A)KOflHB JIHMHTJIAP — waieMaTHK a m jim  
KvpcH/ â ^yfin^arH HKKHTa a>KOHH6 jihmht KejiTHpn6 HHKapHJia^H:

Iim51!L*= I oa lim (1 +  =  e =  2,718 281 828 459...
* - 0  X X ► oc\ 1 , ■

By jiHMHTjiapHHHr a>K0f'n6jiHrH myimaKH, ^oiui^a ftyji 6HJiaH kcjithph6 . MĤ apHJiHuiH 
aHqa MypaKKaO 6yjiraH mckch3 Kyn 6oui^a jiHMHT.napnHiir coh HHHMaTJiapmiH 6yjiap- 
flan 4>oftjiajraHH6 wy/ia coxna Ba ocoh ToriHiii MyMKHH.

Mhcoji ynyH ax, s in  ax, tg  ax, a rc  sin ax, a r c tg  ax mckch3 xh>ihi: MHK/iopjiap- 
HHHr 6Hp-6«pHra sKBHBajieHT sKaHJinrH, ni>HH x  0 fla 6y (JiyHKiiHHJispAaH ncTajiraii 
HKKHTacHHHHr 6np-6fipiira «Hc6aTHHHHr jih h h th  ^ a p ra  Tenr 6yjinuiH 6HpHRqH A.ji. 
Aan 6npAaHHra Kejin6 wH^aflH, m ;

Hkkhhhh A.ji. flan mhcoji yiyH , ^yftn/iarH jiHMHTjrap fieBocma kc.ih6 hhk^iah:
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IllyHH aflTnO yTBui KepaKKH, Ghphhmh A . ji. m  x  y3rapyB'iH rpa^yc yjiMODH^a 

9Mac, fiajiKH 6yp'tai(HHHr pa^naH ymoBHjxa ojiHHaAH. k. npe;(e.a (})yHKUHH, npe^ea 

nocjieAoaaTejihHocTH UHceji, e- mhcjio.

3AMEHATEJlbHblE TOHKH b TpeyrojibHHKe —  yqfiypqaK ^arn A)K0AHB Hyi^- 
TAJIAP. ^ a p  KaHA^fi yiOypqaKAa KyflHAarn T y p rra  A .h . MaBwyfl:

yM6yp4aKHHHr TovoHnapn ypTacHMH 6y TOMOHJiapra yTKasnjiran yMTa nepneK- 
^HKyjinp 6np Hyiyrasa KecHiua^H. By A .h . TauiKH 'ih3mjiran AOHpaiinnr MapKa3HAHp.

y>i6yp<iaK hmkh 6ypMaKJiapHHHHr y iT a  6HcceKTpncacH 6np nynjaA a KecnuiaAH. 
By A. ii. hmkh iiH3 HJiraH afljiaHaHHHr MapKa3H,aHp,

yqGypMaKHHHr yMTa Cajiaii;;jiiirH Onp H y^ra^a i-ecnuiaflH. By A. h . ynCypnaK- 
llHIir OpTOMapK33H fleHHJia^H.

yM6ypMaKKHHr yMTa MejiHaHacH 6np HVKTaAa KecHiuaflH. B y A .u . (hxkh yjiMOBjiH, 
sx j ih t)  yifiypMaKHHHr o fhp jihk  MapKaanAHp. (i^. TpeyrojibHHK),

Me,iHaHajiapHHHr KecHuiraH HyKTacH na 6HCcei<TpHcajiapHHHr KecHuiraii Hvi\TacH 
,̂'iMMa b h ^ t yM6ypMaKHHHr HMHAa eTaAH, K,ojiran hkkh A .h . sca y>i6ypMMHHHr HMHfla 

^aM, yHflau TauiKapnfla >;aM, yM6ypMaK TOMoHjiapH ycTHAa xaM c th u ih  MyMKHH.
yM6ypMaK we,T,Haiia.iapHHHHr KecHuiraH 

iiyKTacH (o fhp jihk  Mapi<a3H) >;ap 6np  Me- 
AHaKaiiH (MCAi:ana i:ecMajiapHHH yM6vp>iaK 
yMHflaii McAHana acocnraM a ^HCo6jiaraHAa)
2 :  1 imc6aT^a 6yjiaA«.

lOi^opHAa KypcaraC yTHJiraH TypTTa 
A .h . Aan xauii^apH, yq6ypMai'.Ka ajioKaAop 
6yjiraH aHMa i;yn  as<o'iH6 HyK.ra.nap j^aw 
MaijiyM, jie:-HH \ j ia p  awajm a aHMa KaM hui- 
jiaTHjiaxn. y « 6ypMaKAarH f y  aHMa «Maxcyc»
A. h. o^aTAa 6y iiy^rajiapHH 6npHHMH 6y- 
jih6 TonraH MaTeMafHKJiapiiHHr HOMJiapH 6 h -  

jiaH aTajia^H, MacajiaH, ToppHMejijiH nyi^Ta- 
ch (i^.), H a re .ib  iiyi^raeH (k .) , >Kepron nyi^- 
Tacn (k,.), JleMyaH Hyi^Tacn (k .)  Ba x . k .

3A M K H yT A H  C<PEPA —  E n H K  C4>E- 
PA  —  6ap'<a Merapa Hy^TajiapK y3n ra  i^y- 
111H 6 OJIHHTaH omhk, c(j)?pa fa . OTKpblTaSI 
c(}k?pa, FpaHHMH?5i TOMKa). £ .c .  n yjiMOBJiH
MeTpHK (J)a30HHHr p(M 0. M) <  8 uiapTHH n ,anoatjiah thpyB 'ih  M  Hyi^TajinpH Tyn- 
jiaMH, fiyiiAa 6 >  0, M0 —  TaftHHjiH iiyivra, p(A4o. M )— TeruuuiH (jw30AarH M  Ba Mo 
HyKTajiap opacHAarn Macoijia (k- PaccTOHHHe).

3 A M K H yT O E  MHO/KECTBO —  EHHK T y n J lA M  —  y3HiiHHr 6apMa j ih v h t  nyi^-
TaJiapHHH (k,. npeA SJibnaa TOMKa) y3 HMHra cwiraH TynjiaM.

E . t .  MHCojuiapH: 1) [a, 6] KecMa; 2) coHJiap yKH, n yjiMOBjiH MeTpux 
4>a30AarH caHo^JiH nyKTajiap^an H6opaT TynjiaM; 3) tck h c jih k  6kh (j)a30AarH tTyrp«

■iH3Hî  eKH KecMa HyKTajiapHHHHr TynjiaMH; 4) u =  s >n—  (0 <  x < 1) s rp n  mh3h^

nyi^TajiapHflaH na Oy  y^A3 eTraH — 1 <  y <  1, at =  0 KecMa ny^TajiapHAan H6op.iT 
Cyjiran TeicHcJiHKflarH TynjiaM (88- pacM).

3 A M K H y T b lf l n A P A JlJ lE J lE I lH n E H  b n - MepnoM npocTpaHCTee —  n JtoiOBJiH 
^ aso aa rH  EriHK IlAPAJIJlEJlEnHnEfl. Y hh coAAarnna khjihC n y.TioB.iH $a3oflarH 
napajiJiejietiHnejn (i^.) j e 6  aflTca 6yjiaAH.

3AOCTPEHH51 TOHKA — y T K H P JlA H H lU  H yK TA C H  —  ^ a im tm  Hy^xacHHHiir 
xyAflH y3H (i\. Bo3BpaTa tom io).

flv

y=s(n%

- pacM.

3BEHO HEIlPEPblBHoA APOBH
Lf,o; J-=  1

y 3 J iy K C H 3

KACPHHHT 3BEHOCH — y 3jiyKCH3 i:acp SfiHJiMacHAarii ^  :;acp.By nacp (k—  iiaTy
bk bk



3EPK/UIbHO£ OTPAXEHHE

con) ySj4yi(CM3 KacpnHW k - TfipTHOjrH MeRocH AefiHJtaflH. y3jiyKCH3; KacpflS 
.aA p3Hiu MVMKmf:

' • ( f  ’
* b* +

+ _£n_

eKK ^HCt^aua b  H :
3 . HeppepbiBHas (Hf*nHaa) apo6b.

3EPKAJlbHO£ OTPA)KEHHE — K ttF y J IH  AKCJIAHHUI. TeKHCJiHK^arH rj^p*  
WCHi^a (.{>a30Aarn TeKHCJiHKKa) HHcfiaTaH Ky3ryjiH aKCJiaHHiu — TeKHCJiHKflarn y na 
l$Fpw m n m ^ a  (§kh ({ia30AarH TeKHCJiHKKa) HHcCaTaH cHMMeTpHHHHHr (i^.) xyAAH y3H.

3HAKH IWATEMATHMECKHE — MATEMATHK HUIOPAJIAP — MaTewamK Ty-
ByHnajrap, w y j .u a  Ba )i,Hco6.napHH e3Hiu y«iyH HimiaTHJiaflHraH mapTJiH Sejirnjiap  
fcHMBojuiap). >KyM.iaAaH, afljiaHa y3yHji!irHHHHr /waMeTpwra HHcSaTH j t  chhrojih

 ̂• . . k
Ijp ^H  e3HJiaAH. X^a/yiapH cohii hqkjih eKH *feKcH3 toHHAHCH ^  an

n= \
00

<kh 7  an mai:jiH,"sa SejinuanaflH.

<1=1
M . h. W H f la  yjiyF pyc MaTeMaTHrn H l!.. jloOaMeBCKHii 6yHAa° fle6 eraH 

JPH: <HyTK; SofljiHrH 6h3hh Couj^anapHHHr (J)HKp-3aKOBaTH 6njiaH 6oflHTfaHii Ka6H, 
MaTeMaTHK Hiiiopajiap thjih flHaaa eTyK, HHa^a aHHK, Ba paBuiaH BocHraAHpKH, y  6np 
muiHHHHr y3H ypranHS ojiraH TyuiyHnajiapH, y3H ionraH  ^an;Hn;aT B3 6ap>ia Hapca- 
jn p  opacnaarH y3H oqraH SoFJiaHHinjiapriir 6ounyi KHuiBJiapra aiirjiaTHuira fipovm -  
flnp» (H. H. JIo6aMeacKHfl, HacTaBjieHHn ywTejisiM MareMaTHKH b rHMHa3H$ix).

. .  KynrHHd MaTeMaTHK «a3apHHJiap (Macajian; TeH3opjiap x h co 6 h ) XIX acp/ia i^y* 
«38 Ty3HjiraH ciiMBOjiHKa Ty^afljiH caMapajiH pHBOwJiaHTHpHji/iH. M .h . ^03Hprn 3a- 
H0HflarH ^aTU ja-K ypH H H iura KejiryHqa y3 Tapa^aeTH H H H r y3yHflaH-y3o^ Ba MypaK- 
■afi TapHXHHH 6ouiHflaH KeqHp/lH.

M .h. acoc»H yM rpynnara 6yjiH«aflH:
1) MaTeMaTHK-oS^beKTJiapHHHr Hiuopajiapn, 2) asJajuiapHHHr: Huiopajiapn, 3) My- 

■pcaOaTjiapiiHHr Huiopajiapu. ’
Mncojuiap: 1) oflaT.ua Hy^Ta, Typpn *ih3Hk;, TeKHCjiHKJiap moc paBH’uAa A, B, C, 

.  . ., a, b, c, . .  .; a ,  p , y ,  . . . ^apdiJiapH 6 h jw h  Sejirajiaaa/IH .
2 ):.A.Ma/iviapHHHr M .H . : -{-Ba-^HUiopacHHH (KyuiHui Ba aflHpmu) XV a. oxRpjiapH- 

JO- HeMHC MaTCMaTHKjiapH HtopHfl i^hjiah; KynaflTtipEcm Ba 6yjmm aMajiHHH H$osa- 
ĵ OBHH Ba : HUiopa/iapHHH T. jlefifiHHU KHpirrraH (1698); AapawanH H({)0Aaji0BtiH a*.

a*. . . . M.h. jiapim fleicapT (1637); \  , ■ /  ,  . . .  HJiAH3JiapHH X. l*yAojiw{i 
(1525) Ba A. XOipap. (1629); Log jiorapH<J)MHH H; ^etviep (1624), J o g  h £  B. Ka- 
unbepH (I632)r TpHroHoveTpHK ({lyHKUHHJiapHHHr sfri, cbs, tg Aan nSopaT M.h. hh 
&?Jiep {1753); <{iaKTopHaJiHH 6HJi/!HpyBiH ! 6ejirHHH X. KpaMii (1808);, dx, ddx, ■ . ,

j y d x  (A«({)<{)epcHu,Haji aa HHTerpajijiap) GejimaapHH T. VIefl6HHU (1675, MaroyoT^a—,
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1C84 fi), MOAyJiHH 6n^AMpyB4H |jc| fiejirwHH K. B eftepm rpacc (1841) jKopnfl ip u ira a
"w  \ .  K. ' ' " ■••'' ' r' ‘

3 )  M y H oca6aT .napH H H r M .H . : = ( T e H r j m n )  —  4>. PeKopa (1557); > ,  ■<  (K aT T a ' ‘a a  
k h m h k ) —  T. T appH O T (1631), || ( n a p a j iJ ie ju iH X ) — y .  OyTpe^ (1677); ±  (n e p iie H jiH K y  
JISPJIHK) —  n .  S p n rO H  TOMOHHA3H JKOpHfi STH JiraH .

3 H A K O nE P E M E H H blfl P Jlf l —  hlUOPACH y 3 T A P y B H H  i^aTop— ^a^jiapH H H w  
H iuopacH ^aM M yc6aT, ^aM MaH(j)HH 6 y j ir a n  i^ T o p .  M .y.i^. H iuopacH  y3rapM ac 6 y jn  
raH i\aTopra, h ih h  6 a p 4 a  ^aA JiapH nm ir H iuopacH  ?Hp x h ji 6 y jir a n  K aTopra i^apaita- 
K,apuiH nyfiHJiaflH. M .y .^ .  HHHr xycycn") >(Ojih HuiopaCH aJiManiHHyBMn ^aTopflH p (n . 
3naK0Mepe4yioinn3cfl px^).

3HAKOMEPEayK)mHflCfl PJIfl—HQlOPACH AJlMAUJHHyBHH KATOP—W ;ia-
pH raJiM arajiflaH  (naB^aT 6iiJiaH) Myc6aT Ba ManfJinB 6 y jia jin ra n  H iuopa y3rapTHpyp.<ui 
i^aTop ( ^ .  3HaKonepeM eHHuft pflfl), atH H

ui — u?. +  u3 —  ■ • • + ( — l) «« +  ■ • •

KypHHHiujiarH i^aTop, 6yH na ut j n p  M yc6aT coH jiap.
A rap  u „ - ^ 0  Ra ^afljiapHHHHr a6c0JU0T ^mlwaTH mohotoh KawaioBH 6yjica, h ih h

<  |u„| 6yjica, Yi.a.t{. si^HHJMiuyBMH i^aTopaHp (/1eh6hhu ajiOMaTH). MaawiaH;

1 —  _L +  J - ----- *- +  . . .  H .a .K . ln 2 ra  HKHiijiauiaaH; 1 —  — +  —  —  -1- +  . '
2  3 4 3 5 7

i i  71
H  a k,. —  ra n^HHjiauiajjH

H^HHJiauiyBMH l ; . a  h h h t rn=  (—  i ) ’! u n^ . , +  . . . i^o-w hfh y3HiiHiir 6jipuH qi 
u,1+1 ^ajiH/WH (TauuiiS  to6opn.nraH ^afljiapiiHHr 6hphipihch,m h) kh<jhk na H iuopaci 
u jy ^aiHHHr muopacH 6w.nah 6« p  xhji 6y jiaan . H .a i\ PHFJfnjinCHWi m ^ p h 6hA xhco6- 
jiauiAa 6y xoccaiaH  ^ofijajiaHHJia/m .

M3ca.iaii,6HpHHMH MHCojiia "acTjia6KH v>iTa j ;a j  hhfhhi!1ici/ s s=  1— -j  +  —  «= -g-j

6 v  K,aTop fiHrHHAHCHMH ( 5  =  ln  2 )  T au iJ iaC  w >6opH JiraH  x a A -n a p n u n r  6 h p h h '1h c h m b ,
1 5n-biiH _  jwh khmhk MHMopra (Jiapis ^HJia^H. HewPK, _  —  6y i^aTopnniir opthfh
4 6  

CHJiaH ojiHiiran Ta^pHf;H? KHHMam (r„ <  0).

3H A M EH A TEJ1b apmJiMenmecKoii (oChiKHOBeiiHofi) flpo6H - £  — apH(j)MeTHK (o*-
‘7

j h  ) — KacpHUHr MAXPA)KH — 6HpHHHr K,aH>ia Tenr ^ncw ra GyjiHiiraiiHiiH Kypca-
<7 p

TyBmi q coh (k,. /lp o 6 b ). Ajire6paHK —  icacpHHHr MaxpawH Q jiHp, CyHjja P  Ba Q —■

ajirefpaHK H<J)ojiajiap (k . Ajire6paHMecKoe Bbipa>KCHHe).
3H A 4A IU H E  C H O P b l — K H ftM A TJlH  PA K A M JIA P. J hjih Kacp KypniiHiiiHM 

e3H/iraH Ta^pnCHfi cohhhhf K,.p. ‘ian Towonfla Ho.ijiaH 4>a PKJiH Chphhmh paKawiaH 
KCHiiHrH HOJiJiapiiaH Tauii^apH 6apMa Tyrpn paKaMjiapH.

Macajiati, yjiMam ?kh >;ncofijiaiu naTiiwacHaa 6h 3 0,001 ra>ia anni^jinK Phjwh 
3 ,240 , 0 ,0372 T«K,pHf)HM ccHjiapHH ^ o c iiji KHirflH 6yjicaK, y >(OJiAa Chphhmh coh- 
h h h f K, P. 3 ,2 ,4  Ba 0 6y jin6, hkkhhmh coHHiiur K..P- sca 3 i»  ? 6yjia,aH. £ i(lt 
CouiKa mhcoji: 137, 1 3 ,7 ; 1 ,3 7 ; 0 ,137; 0 ,0137 coiuiapHBHr' K-P- 6npxH Ji: l ,3 B a 7 .=  

TanpH6Hfi coHHHHr K .p . coiih 6y  coHmiHr KHiiMaT.TH.THrH ^eC aiajiaflH . K- P- 
TyutyHMacH j-orapH(J)MHK MH3FHM 6ii.iaH )\HCo6jiauijia Ba 9JieKTpoH-^HCo6 MaaiBHaJiapH-: 
XarH jjHcoftjiaiUAa (cypyjiyBMH Bepryjijin conjiap  ycn iA a 6awapHjia;iHraH aMaJuiapja)* 
i tf  juiaHHjiaAH.'

3H A H H O C Tb HHCJIA — CO H H H H T K H ^M A T JlH JlH rH  — Cupop coHHHHr 
MaTJW pa^awjiapB (i .̂ SH^Mauuie UH(})pbf) cohh.
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30J10T 0E  flEJlEH H E — OJITMH B yjIH U l— KecMaHH mynflafi hkkh i^HCMra 6y- 
fliidiKH, yjiapflaH waTTacn k h iihi< i^hcmh CnJiaH 6y ry n  KecMa opacHAa ypTa nponop-
Hnonaji KecMa 6ynaw , ht>hh 0 .6 .  fla

MynocaGaT ypimjiH 6$naw , 6yn,ia a —  6yTyH KecMa, x —  hkkh K,HCMflan KaTTacH 
(89- pacM).

»ap» HUHr IV Ba XIV KHTo6jiapH/ia E bk jiha  MyHT333M 6em 6ypqaK Ba ^H^ypqaK 
Bcam yqyn 0 .6 .  hh ^ h jw u i. CTepeoMeTpHHfla Ebkjiha 0 . 6 . hh MyHT33aM yH
■ k k h ^  Ba flnrHpMaeh, acau i y'iyH TaT6Hi  ̂ STaim.

0 .6 .  6ouii^a nponopuHdJiap fin^an Qnpra apxHTeKTypa Ba cantarfla Kyn i^yji- 
jnwuiaAH. BaMH aBTopjiap 6y  nponopu,H«HH «hjio^hw» nponopu.HR Ae6 aTaraHjiap. 
0 . 4 .  6at>3aH o ji th h  KecHM, rapMOHHK 6yjiHiu, qeTKH Ba ypTa HHc6aT«a 6y.fiHiu fle6 

aT aJiafln .

A a > 6 . :  r .  B. T  H m e p  a  h h r ,  30;i0T0e cciCHiiC, n e rp o rp a f l ,  Hay>dibie kh . H3# - B a , 1924; 
* . H . H t H i T b e t ,  B napcTne cMeuajiKH, '<• 2, TH3, neTporpaA. 1924—1925.

30JI0T0E  CE4BHHE— OJITHH KECHM —  « O jith h  6yjinui» TepMHHHHHHr ch- 
■ ow iiH  (iq. 30 .i0T0e flejieaHe).

30HA —  30HA —  it ia p  KaM apHHHHr xyA SH  y3H  ( k;. IU ap o B o A  n o s ic ).

a : x =  x : {a — x) (*)

aHH^JlHIUa) Ĵ OCHJI KHJ13MH3. YsyHJIHrH (1) 
TeHr.naM3HH ^aiioaTjiaiiTHpyBMH x  KecMa 6yHflaft

sicajiaAH; A B  =  a  KecMaiiHnr B yqnnaH BC — y

Q nepneiMHKyjiap MĤ apHJiaAH. Byiiflan Ke"iHH AG

KeCMa acajiH6, yHAa CD =  CB  KecMa ojiHHa-

89- pacM.

Q  flH. By ^oji^a AE =  A D  KecMa H3jiaHaeTraH x  
Kecwa fiyjia^H, mt>hh (*) TeHrjiawa i^aHoaTjiaHTHpH- 

jiaAH. O . 6 . i^aflHM 3aMoH«a ^aM MatjryM sa h : 
Ebkjiha «Acocjiapn» HHHr II KHTo6Hfla (*) TeHr- 

jiaMa eMHVHra TeHr KyqjiH 6yjiraH eq»M 6op. «Acoc-



H

HAEAJI KOJibna R — R  ^ajit^a HAEAJIH (^. Kojibuo) — myHAaS P  ^ncM-^ajn^a- 
AnpKH, x ~ R  b.i y £ P  HXTHepHiiCyJirahAa xy «ynafiTM a P  r a  ^ ap a iu jiH  C yjiaA it. M aca- 
jiaH, CyTyH coHJiap j^aju^acHAa wy(j>T ccm jiap  i<HcM -^aji^acH nA eaJiA np; [0 ,1  j  KecM a^a 
y3JiyKCH3 CyjiraH ijiyHKUHajiap ^ajii^acHAa /(0) =  0 mapTHH ^aHoaTjiaHTHpaflHraH f  
4>yHKUHHJiap s^ncM -^aji^acH H fleajiflnp .

A aa6.: B. JI. B a h j e p  B a p A e n .  Coi3pQMe:maH ajire5pa, 1 . 1,2. rocrexH3AaT, M., 1947.

HAEMnOTEHTHOCTH 3AKOH— HAEMriOTEHTJIHK KOHYHH—C hh?p aMajiHHH 
HanoaTjianTHpaAnraH KOHyH. Arap CHHap aMajiHHH KynaflTMa J\e6 TacaoByp ^HJiHiica, 
y  ^ojiA a H-H- aa =  a nypHHHuifla CyjiaAH.

TynjiaM jiap uecnuiMacH (i^. IlopeceqeiiH e MiiowecTB) Ba TynjiaMjiap CnpjiaiiiMacH 
(k . OCteAHiiCHiie Mno>nectb), uiyiiniiriieK, kohi>iohkuhh (t^.) Ba flH3i,!OHKHHH (i$.) 
aM ajijiapn I f . h; . hh ^aiioaT .nainnpa^nr;iii aw ajuiapra mhcoji Cyjia ojiaAH. CoHJiapHa 
^yuiHui Ba KynafiTnpmu aMajiH H .^ . hh nanoaTjiaHTHpMaS/tH.

H3BJIEHEHHE KOPHH —  HJIAH3 HHKAPHUI —  «apa>K ara K yTapH iura (i^. B os- 
BeAeiine b CTenenb) TecKapu C y jiran  ajireCpaH K  aw aji. H . q . — C epnjiraH  A a p a x o  na 
yiiHHr 6epH :iraH  KypcaTKHqnra i^apaC A apaw a  acocHHH HajiauiAaH nCopaT. a  coHH,ia« 
n- Aapa>i«.'iH h jia im  'in^apH U i n- Aapa>Kaci: a ra Tenr CyjiraH x cohhhh  TonHiu Ae-

n /---- u ~
MaKAHp. a cOHHAaH ^ H ^ a p H jira H  n- /;apa> K ajiH  h j i a h 3  y  a =  x  K y p m iH U jaa  e3H JiaA n: 
Cyiw a a— iiji/u m  ocTHAarn c o n  (mjtoAa), n— hjia h 3 KypcaTKH>m, x cohh (H([)o/iacH) aca 
a coHHHHiir n -flap aw ajiH  h .i ; iii3h (pa.iHKa.iH) fleiiHJiaAH.

Arap n  =  2 Cyjica, 2-AapawajiH V  a HJWH3 KBa^paT HJiflH3 AeC, n  =  3 Cyji- 
3 —

ra iw a  3 -f la p a * a J iH  ■/ a h j ia h 3  KyC h jia h 3  AeC aTa-naflH.
Arap a coiiH ,ian 'in ^ a p n jia A n ra n  n- /lap aw ajiH  h jia h 3 KOMnjieKC coH jiap  MafmoHH- 

Aa i^apajiaA uraH  C yjica, Cy HJiflH3 p oca  n  Ta ^HftMaTra ara CyjiaAH.
Arap a >  0 Cyjica, a coiiH^aH qni^apH jira ii n- iiapa>Ka.iH hjiah3 AeraHfla KynHima 

HJlflH3HHHr MycCaT I^HftMaTH, HbHH apHlflMCTHK HJIAH3 (l^. ApHljlMeTHqeCKHfl KOpeilb) 
TyuiyHHJiaAH.

Bouii^a C npop  naTypa.ri coHHHiir n- A a p aw aca  Cy.aa ojiM araH N  >  1 n aT y p a ji co- 
niiAaH iH K ap n Jiran  r t-A ap a * aJiH  h j ia h s  (n —  HaTypaJi coh , n >  1) ^ a p  aohm  n p p a - 
UHOHaji co h  (i^. H ppauno iia jibH b ie  q n c jia )  CyjiaAH.

ApH(j)MeTHK HJiAH3jiapiiH TonHiuAa KynHHHa y im n r  pauHOHaji «HHiuiauiM ajiapnAaH, 
HcywjiaAau h jia h3 jnaA Bajin, ^ hcoC (jiorapii(j)MHK) MH3riiliH, Ta^pHCnfl $ o p M y jia jiap , 
Chhomh3ji i^aT opjiap  aa S o m ^ a jiap A an  (jtoftAaJiaiinjiaAn.

J laT . r a d ix  —  h jia h3.
H 3rH B A H H E  —  S rH JlH IU  —  c h p th h h t  uiyHAafl aJiMiuiTHpHJiHiuHKH, CyHAa CHpT- 

Aarn mi3HKjiap y3yHJiHrn y3rapHUiCH3 ^ojiaAH. 3 .  Aa cnpTAa *oftjiaiuraH  (jwrypa- 
jiapHHHr CypqartjiapH Ba losjiapn y3rapMaflAn. 3 -  ra  h^k;oji mhcoa ^ofo3  BapapHHit 
uhjihhap  eKH KOHyc hh jih6 ypajiA np . LUyHHHr yqyn 3 .  hh  CHi^iiJiMaflAnraH oa qy3Hji- 
nafiAHraH napAamiHr CyKiiJiiimHAaH nC opar cnpT o p^ajw  TacaBByp hh jih iu  MyMKHH.

K ostijjH U H ein  h k 4- ±  1 C yjiraH  roM oieTHK ajiM auiTHpHiu 3 .  C y/ia OAMafiflH. 
SrHA iiuiA a Cotu srpiuiHKAapHHHr K y n a fm ia c n ra  T en r g jA r a n  k  Tyjiw ^ srpHAHK c h d t -

9 -1 3 3 4
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HHiir n x T n ep n ii nynTacH,nn ya rap M aflan . 3 r n 6  tgkhcjihkks K e.nTnpn.aran \ a p  i^aH/ia3 
CHpT epHJiyBMaH c i ip w n p  (i^. Pa3BepTbiB aroinaflcsi noBepxHOCTb).

H. BnyTpeHHHH reoMeTpHH.
H 3 M E H E H H E  4 > y H K U H H  f ( x )  -  f ( x )  W H K U H f l H H H r  y 3 rA P H U ! H —  \a iy m H fl

JarapyBMHJiH (j)yiiK uH fl;iapnniir My^HM xapaK TepiicTH xacH . [« , 6 ] KeCMa^a / (x )  <I>.y.
b

V a  I  e n n  j  \df\  6n.'iaii 6 sJirH jiana .an  d i  ^ y f iim a r ii  HHFHH/in.iapmiHr m ^ o p n rH  le r a p a c n -  

a
Hii a n m a T a A n :

n

^  If(xi) — l ( x , - 1)|,
1=1

fiy iw a \a ,  b \  icecMaHH MeK.au c o n ,a a rn  m>7m khh 6y.nraH O yjiaK ./iapra C yjiH iuw  a = j r # <  

< X i < .  . .  <  x n _ j  < * „ = ,* , C y jia ^ n . f  (JiyHKiiHfl y3.iyKCH3 6 y jir a n / ia  Vba f  HHHr re o w e r- 

pin ; M awiocH (KappaJiH  non jiau iJiapH H  >;nco6 r a  o/iraH H a) y  =  f ( x )  h h h t  opA H Baia 

yKHAarH npoeKUHncH y3yn.riHrH V ba jf r a  TeHr 3i-:anjiHrHHH CiijiAHpa/tH. ^ a ra p H iu H

>ieKCH3 6 yjiraH  y3JiyKCH3 (JiyHKiuiajiap ^aM 6 o p . M acaJiaH , y  =  x -  sin — <J)yHKunfi

1 0 ,1 ]  /ta  J u ia  x o c c a ra  s r a .  y 3 ra p m u jia p H  qeKJiH f ty j ira ti  $yuK m isiJiap  CHHijm k J h- 
rrn ia  ^H3Hi^apjiH x o c c a jia p ra  a r a  6y.-iH6, y jia p  KynmiMa TpnTOHOneTpHK ^ aT o p jiap  m -  
sapHflCH, reoMCTpHd Ba djyiMUHOnaJi ana.iH 3/la  ypraH H Jva/ui.

H3MEPEHHE OflHOPOflHOd 4>yHKUHH — BHP /KHHCJIH «t>VHKUHJIHHHr 
? j 1HOBH. f (X x , , t e ,  . . . .  U )  =  %n f ( x ,  y ,  t ,  . . ., t )  TeHr.iHKHH ^ a n o a  t m h t h -  
pa/tHraH f ( x ,  i/, z ,  . . . ,  t )  6 wp jk h h c jih  'j)y » fiUH5iHHiir y .n o i3 H  n  c o h h a h P , 6 y n n a  k —  
HXTHepHS ( \  +  0 ) ^a^H ^HH  c o h . B >K.(|>.y. w y  <})yHKnH5iHHiir 6 n p  > k h hc jih .ihk  flap a - 
w acH  Ae6  ^aM aTa.ia/i,H. M acajiaH , 6n p  >khhc.th  f ( x ,  y )  =  x* —  3 x y  +  i/3 4>ywc«H«-

x  —  y
BHiir yjiqoBH 2  r a  TCHr, f ( x ,  y )  —  - 7 -  iih k h  0  r a  T eiir,

H3MEPEHHE OflHOHJIEHA — EHPty\flHHHr yjlHOBH. BaMH ^apt})Jiapra 
■Hc6aTan e3HjiraH GMp^a/uiHnr y m o m  y u ia  6Hp^a/(ra K»praH 6ap*ia ^aptjMupnHifl' 
j^apaw a KypcaTKHMJiapn fliiFHHflHcnflHp; u iy  6n.iaH  6n p ra ,  y3H ra  HHc6aTaH J jw o b h  
■ nH ^JianacT raii ,^ap<j) 6 n p > ;aa ra  icnpMaca, yHHiir yjiqoBH 0  r a  TeHr 6 yjiaflH .

M n c o ju ia p : 2 ax2y s HHHr x  Ba 11 r a  HHcfiaTaH y .T io n n  7 (7  =  2  +  5 ); 3 x* y  HHiir 
t  r a  HHc6aTaH y.TOOBH 0  ra  TeHr.

B .j( . y jiqoB ii fiHp^a/tHHHr /tap a w acH  p,e6 xaM aTajia/HH.
H 3M E P E H H E  M H O ro H J lE H A  —  K y n x ,A f lH H H r  y jIH O B H . Kyn^a/iHHHr y3H*a 

HaTHamaeTraH 6ai>3H j(ap (j)jiap ra  HHc6aTaH vjim obh y iiH iir lo ^ o p a  (ifaTTa) ^aflHHHiir 
J-TiOBH, flM H  w ir  K a r ra  y jiq o B ra  s r a  6 y .nraii ^aAHHHr yjm oEH /iH p. M acajiaH , +  
- f  6x ^ i f z  Kyn^aAHHHr x ,  y  Ba 2 ra  Hiic6aT an  y j i lioBH 6 r a  T en r, jieKHH x  r a  h h c - 
fciTan 4 r a  TeHr.

H.3MEPHMA51 <l>yHKUH51—yjlHOBJlH <l>yHKUH» uiynA afi f ( x u  x %, . . . ,  x„)
%yiIKUH51AHpi<H, f ( x ] , X2............. Xn ) <  A  TeHrCH3.1 HKHH l^aHOaTJiaHTHpa/IHraH Ba itoop*
XHiiaTajiapH x ]t x 2, . . . .  x n  6 y :ir a n  H yi^Ta/iap TynjiaMH H x™ epH fi A  y i y n  yjw oB jiH  
*yn jiaw  6yjia .nn  (k .  H3MepHMoe m h o > k c c tro ) . ,N\aTeMa-rHK aHa.iH3/ta KypHJia/m raH tjiyw t- 
HHfijiap yjiMOBjiHAHp. ^.iMOBCH3 (fiviiKUHfi m hco jih  CnpMyHMa MypaHi(a6 H cauijiap  cp - 

MHAa 6epHJlHUIH MyMKHH.

AAaG.: f l. C . A j i e x c a H A p o  b h A. H.  K o A U o r o p o i ,  B»e#enwe 8 Te0|»«0 ♦yH*- 
•nfl fleflcTBHTejibHoro nepcMeHHQro, M. — Jl., 1938; H. n. H a  T a  h c o n, TeopaH »e-
■lecTBeHnofi nepeMeHHoi, rocTexH3Aar, M ., 1957; H . H. J1 y 3 h h, TeopHH AeficnwTejib-
■ofi nepeMeHHOlf, y»meflnf3( M ., 1948.

H 3 M E P H M O E  M H O )K E C T B O  —  y jJ H O B J lH  T ? n J I A M  —  J le f ie r  f t .  M epa m h o - 
x tecT oa) C ep ran  M aiH O M  J j ih o b h  M aB*yA 6 y .iraH  TyflJtaw. )^ a p  t&nffaA 6 n
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omhi^ q e r a p a ^ a H r a n  n y n .ia M  ^jihobjwahp. ,H e 6 e r  6 e p ra H  M a tn o ^ a r H  S'. t . E  S a w a n  
E ( L )  uiaKJtHAa 6ejirHJiaHaAH.

M 30roH A JlbH A H  TPAEKTOPHJI — H30r0HAJl TPAEKTOPHfl. EepHjiraH hh- 
3H^Jiap oHJiacHHHHr H. t .  6epHjiraH >iH3Hi ĵiap OHJiacn^arH 6ap<ia qH3Hi^JiapHH 6np 
m m  a  6ypHaK ocTn.ua K ecy » '!H  'in3niyinp. A r a p  a  == 90° 6 jf j ic a ,  H. t .  opioroHaJi 
TpaeKTOpnn fleiiHjiaa h .  y  =  kx  T y p p n  MH3Hh;jiap ^ a cT ac H H H n r opToroHaji tpaeKTopHacH 
ryppn 6ypqa>uiH aeKapT ijoopjWHaTajiapH CHCTeniaCHiia HxinepHf x2 +  </* =  r2 aft.ia- 
Ha 6^jiaAH (90- pacM). y  =  kx TyppH 'W3H^jiap flacTacHHHHr H. TpaekTopHHCH nytfl 
Koop^HHaTajiapH cncieMacHAa p =  aek? jiorapH^MHK crinpajib6JhjiaAH (91-pacM). 
JlOKCOXpOMHH, KoHCjWKajlbHbie KpHBbie.

9 0 - pacM. 91-pacM .

rpeh. u o j — TeHr, 6np xhji Ba ycovta— CypqaK.
H30KJ1HHA —  H30KJ1HH —  myHAafi ‘!H3hh;i<h, yHHiir ^ a p  6up tiynTacwa

du
=  f(x, y) AH<t>4)epeHUHaJi TCiirjiaMaiiHHr J/nr i^hcmh y3rapMac 6yjiaAH.

H30J1HP0BAHHAH T04K A  MHO>KECTBA — TtfllJlAMHHHr HKKAJIAHTAH 
HVKTACH. B y  iuyiwaft Hyi\TaKH, yHHHr 6epHJiraH TynJiawnHnr Somi^a Hyt;TajiapHHH 
jfa Hwnra ojiMaftAuraii aTpo<j'H MaBwyflAHp (n- OKpedHOCTb t ik h ).  reoMeTpHfi ;a 
s rp n  HH3HH eKH c h p th h h t J1.h. i^apajia/iH. MacajiaH (0 ,0 )  Hyi^Ta y2 =  x* —  4x*
SrpH 4H3H^HHHr JI.H. AHp.

H30METPHfl —  H30METPHJ1: 1°. H. —  6np  chpthhht (yMyMau PawaH 4>a3oc«) 
hkkhhhh cnpT ra (PHMaHHHur 6ouii^a (j)a30CHra) m yitaafi aix/iamiuiHAHpKn, y aaa  6ap- 
na srpH >in3H^.'iapHiiiir ysyHJiHKJiapii y3rapMafi,iH. MacaJiaH, uhjihhaphhht TeKHCjiHK- 
s a  arnjiHuiH (h;. K srH Sanne) HaoveTpnaAnp.

2°. Bv31Ijihui KypcaTivH'in (K09<jxj)nuHeHTH) y^ajia Koop/uiHara ynn  GyHH4;i re itr  
6yjiraw ia II. ai;C0H0MeipHiinnHr (i^.) xycvcnft ^ojih 6JjiaAn.

H30M0P4>H3M — H30M0P<I>H3M— \o3H prn 3awoH MaTeMaTHKacimniir My^vm 
TyiuyuqacH. P  Ba Q hkkh TynjiaM 6yjicHH, {<p,-) Ba {S><] (i = 1 ,  2, . . ., n) aji- 

MAUiTHpKiiiJiapCHCTeMacH \ P x  ■ ■ X P }  Ba {Q x  ■ ■ . X Q) TyiuiaMJiapHH moc patinniAa
rti Mapra « ; MapTa

P  s a  Q  ra  ajm auiTnpcnH ( x  opi^aJiH 6eB0CHTa KvnaSTHpHui aw ajin 6ejirHjiaH,iH). By 
>.o/iAa H30M0pfj)H3M P  rynjiaMHH Q ra  uiyHAafl vsapo  6n p  ^hhm3 t j ih  A aKcjiaHTiipiiui- 
AHpKH, 6yHA4 HXTHepHft y f P  yiyH A<f i ( yX.  . - Xy )  — tfr (A y x A y X  . . - XAy )  6yjia-

rij M a p T a  n /  MapTa

AH. H. wyAa KeHr Tyiuyina/iHp. A.ire6pa/;a MaftAOH H. (^ Flojie), ^ajii^a (^. Kojit- 
uo), ajire6pa rpynna (n.) H. ^apajia/w. Maca;ian, hkkht3 1 Ba 2 sjieMeHTAaa 
TyaHjiraii fpHttra ^yffHuuiap (t̂ . fpynna n0ACTaH0B0i;) rpynnacH + 1  Ba —  1 Coh-



132 ~H30nEPHMETPHWEGKA5I 3AflAMA

jiapn 6yftHMa KjnafirapHuira HHc6afaH  H30Mop4>OTp. B y  Xfiriiiai R  (12) + 1, 
(21) — * —  1 aKcjiaHHui Cmian H(})oflajiaiia4H. n vjimobjih MH3Hi<.nH hkkhth H xniepm ' 
$ a 3 0  j3 a p o  n soM op$«H p . P  Ba Q h tkh  rojdooMopt}) (^ .)T ono jio fH K  (J)aao, qp Ba $  
liryHflafi yanyKCH3 aKCjraHHUUiap 'objuchahpkh, C jiw a' P  Bar Q' y 3Hfa akcJiSHaAB. B y  
^oji/ia P  Ba Q <J>a30JiapHHHr A roMeoMoprt)H3MH ( \ . )  cp Ba \|) CHCTCvtajiapra HHc6aTaH 
hkkh P  Ba Q T^njiaMHHHr H30M0pt|)H3MH^Hp. rpynna, ^ j i^ a ,  a.-iredpa h3omop4ih3mh- 
hhht Tatpn^jiapH r0M0M0p(j)H3M TepMHHHfla depHjiraH.

t rKKHTa H30M0p<}> TynjiaK  y3JiapHHHHr q> Ba tj> TepMHHJiapHAa anH ^jia iiraH  x o c - 
cajiapH  >KH^aTH/raH <j)apn KHJiMafl/ui. Mkkh  x h .h h3om o p4> TyrwaM  6H pop  a6cTpaKT 
MaTeMaTHK TyuiyHMaHHHr TypjiH  xhji k oh k pc t  M o^ejijiapH  6yjia /(H .

A a»6 .:  A. r .  K y p o m ,  Kypc Bbiciuefl ajire6pbi, <I>H3MaTrH3, M. — j j . ,  1962; 3(UI. sjieM. 
m4t . ,  t . 2, roeTexH3AaT, M ., 1951.

H30nEPHMETPHHECKAJI 3AAAHA — H30I1EPHMETPHK MACAJIA — BapHa- 
u h o ii 3^HCo5HHHr acOcHft M acajia jiapaaaH  6 n p n  6y jiH 6 , K yS naarH aaH  wdopaT: y3yHjiH- 
fh  6epH JiraH  6ap>ia s r p n  MH3Hiyiap o p a c n ^ a n  niyHAaflHHH TonHui ucpaKKH, 6 y  arpH  
«iH3Hi^Ka 6 o pjih k  6 y . i r a n  6 n p o p  M inyiop MaKCHMaji eitH  MHhHMaji i^HfiMaTra s r a  6yjr-
CHII.

M acajiaH , 6 e p iu iraH  V3yHJiHKiiarH (6 n p  xhji nepHMeTpjiH) 6apMa ennK  tckhc 
s rp H  MH3HKJiap opacHAa a fijian a  SHr kbttb  io3hh M crapajiaflHH.

AftaC.: f l .  A. K p u a a i i O B c K H l l ,  H30nepHM(’ rpbi, 4>H3MaTrH3, M., 1959; M. A. J1 a  b- 
p e i i T b e c  h  JI. A. J l i o c T e p n n K ,  Kypc BapHanHOHHoro HciHCJieHHa, rocTexH3flaT, M., 1950; 
H. M. JI r  ji 0 m h B. r .  E o  ji t  a  11 c  k  h  rf, BbinyKjiue (JjHrypbi, ro c T e x H 3 jW T . M., 1951.

H 30TP0nH blE IlPflMblE — H 30TP0n TtfFPH MH3HKJIAP — KOMnjieKC Te-
KHCJlHKflarH uiyH/laft T yFpn MH3HHJiapKH, y jiap iiH H r TewrjiaMacH tvfph 6ypM aKjin 
xeKapr KoopflHHaTajiapH cHeTeMacHjia x ±  i i j c  =  0 KypHiiHiuaa 6yjia/w, 6yH.ua 

i  MaB^vM 6 h p jih k , (x, y) Hy^TanHHr KoopfliiHaTajiapn sca KOMnjieKC KHftMaTJiap 

©jia/W. Ahhh 6np H .t.m . naru h k k h  M x(x j ,  y x) Ba M s(jc3, </2) Hyi^Ta opacn/iarn

M ^ M ^ Y  (xz -  +  ( y , - y xf

«Maco4>a» Hojira Tcnr. KoMnjieKc TeKHCJiHKHHHr ^ap 6hp (xo,y0) iiyi^TacH op^ajin 
TenrjiaMajiapn (x — xn) ±  i(y  — 1/0) =  0 6yjiraH HKKHTa H.t.m . yTaAH. Arap KOMnjieKC 
TeKHCjmK xocMac sjieMeHTjiap 6hji3h ry.nAHpH.ica, y j^ojwa xocsiac HyKrajiap opacn- 
&a HKKHTa A0HpaBH"i ny^Ta (^. KpyroBas: tomio) 6yjia,in. H.t.m. hh AOHpaBHft Hy^- 
tajiapHHHr 6npH opn;ajiii vTyBMH TyFpH MH3HK cHcjjaTii/ia Tai>pH(j)jiaui MyMKHH.

TpeK. izos —  Tenr, 6 h p  x h ji ,  tropos —  6ypHJiHin, fiyHaJiHiu.
HKOCA3flP —  HK0CA3flP —  HnrHpMaeK- MynTasaM H ., h m h  MyHTa3a\i 

fiHrnpMaeK MVHTasaM KyneiyiHJiapHHHr (^. npaBHJibHbie MHororpaHHHKH) 6eoiTa 
THHH/iaii 6hph 6v.ih6, vHHHr 20  yM6ypMaKJiH eFH, 12 yMH Ba ^ap 6np yMH/i.a 6eui- 
Ta/iaH yMpaiuyBMii 30 KHppacH 6op.

MyHTa3aM H. MyHTa3aM /ioneKa3;T.pra (n;.) /iyaji/i.Hp (k- ZlBoftcTBeHHOCTH npHH- 
KHn); arap MyHTa3aM m aeKas/ip  eiyiapHHHnr Mapica3HHH MyHT333M II.  HHiir yMH /i,e6 
OjiHHca, ym i MyHTa3aw Ao/ieKasap/iaH ^ochji khjihui MyMKHH.

TpeK. eikosi —  fmrHpMa, hedra —  ei^, acoc.
HMEHOBAHHOE HHCJIO— HCMJIH COH —  i^apajiaeT raH  MHiyjopHHHr yjiMOB 

Ciip-THrH homh 6iuiaH 6 n p r a  kvh> h6  ean jiraH  c o h , M acajiam  5  m (6eiu M€Tp), 2° 
(h k k h  rp a /iy c ) ,  3 ea (yM reK Tap), 40  ke.cM e m  40 cm1 (k h p k  KBaapaT caHTOMCTp).

HHB,\PHAHT— HHBAPHAHT — aJiMauiTHpHJia/iHraH MHKaop K00p/uiH aT ajiapn- 
HHiir uivH/tafi (j)yiiKiiH5icHAHpKH, 6 y  MHKAopHHH.’ Ma3Kyp ajiMauiTHpHuijiapHAa 6 y  
^yiiKUHH y.3HHHiir ^HfiMaTHHH y3rapTiipMafi/iH. MacajiaH, f(x, y ,  z ) =  x% +  i f  +  z l  
^yiiK uiiH  E b k jih a  (j?a3ocHHH K oop/iH naT ajiap  6 o u ih  aTpj)H.a,a ^ a p  ^aH /iafi aftjiaHTHpHiu- 
r a  HHc6aTaH HHBapHaHT/wp.

13)). a 12 0)3 
a-2i Ojj di3 

<13» O33

MaTpHuajiH KRaApaTHK <j>opManHnr HnsapnaHTjiapH det A,
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au  -f- a.,„~\-a33 6yji<mn. ByHAa ajiMauiTHpHiujiap TynjiaMH yq yjmoB-in Ebkjiiia <t>a- 
30cnaarw ^ap ^attnafl aft,riaHTHpHiujiap TynjiaMH^aH HOopar fiyjiaflH.

HHBEPCHH — HHBEPCHfl: 1°. reoMeTpHflfla 6epHJiraH 0(r) a“i.ianara HHc5aT3H 
H . — 6 y  aft.iaHa TeKHcjinrHAarH Hyi^TaJiapHH m yH flaS ajiMauiTHpHiiiKH, CvHAa O h v ^ -  
Ta^an (jiapiyiH ^ap 6np M  Hyi^rara my TeKHCJiHKHHHr uiyHflaft M  Hy^racH moc Ke- 
jia^HKH, fiyH na t^yflHAarH T a jia 6 jiap  ^aHoaTJiaHTHpHjiaiyi: 1) M ' Hyi^Ta OM' n y p ^ a  
eTaflH; 2) OM. OM' = r 2. B y  jjojwa Oyr) aftjiaHa U . afljiaHacH AeO, 0  nyn;Ta H . 
MapKa3H (k.yt6h) /te6, r'1 3:a H . K03$:|)HuneHTH (/lapawaca) fle6 araJia/>H.

A ra p > = l ne6 o.Tnnca, OM—q ^  (p = -^ r) 6yjiaflH, OvHflaii HHBepcHHHhht 6om-

^ana h o m h  KeJi«6 MHi^aflH: TecKapn pajHyc - neKTopjiap C»H.iaH 6a*apHJiaAHraH aji- 
M auiTHpmu. K)K,opH,i,a afiTH6 yTHJiraH H . rnnep6o jiH K  H . aeftHJiaAH. A ra p  M ' tiy ^ T a  
OM Hypra HHc6aTaH ^apaMa-^apum 6 y jiraH  Hyp^a eTca, SyHAaii H . sjijihiithk H . 
AefiHJiaaH.

H. HHHr x o c ca jia p n : 1) H. tc k h c j ih k  H y^ra-iapHHH (0  HyKTa MycTacHo) y3apo 
6 n p  KXHMaTJiH ajiMauiTHpa/!H; 2 ) H. tc k h c j ih k  H y^Tajiapm iH  h h b o jiio u h o ii ajiMauiTH- 
paflH; 3) 0(r) afiJiaHaHHiir 0  HV^Ta/>,aH fio iu ^ a  ^ a p  ^aHflaft hw kh nynTacH  Taui^w  
ny i^T ara  am am am .  6yH «a M  i iy n r a  MapKa3/iati i^aH>ia y 3 0 iy ia  T ypca, yHHHr o6pa3H 
6yjiraH M ' Hyt^Ta MapKa3ra  uiyHMa hi^hh 6yjiaflH ; 4) H. MapKa3Mflan yTyB>iH Typpw 
'UI3HH y s a r a  ajiM am aaH ; 5 ) H . aii.ianacH  y iH ra  aJiMauia/iH, htjHh 0(r) H. ai”jiaHacH 
HHBepcHHiiHHr i^ym  Hyi^TajiapHHiiHr reoMeTpHK ypnn ,iH p  (t^. JJb o F h o k  sjieM eiiT); 6) H. 
MapKa3H/>aH yTMaft.lHraH ^ap iv»H/iafl TyppH mhjhi^ H. MapKa3H/ian yTyBqn aiijiatiara 
aJiMauia/iH (6yHfla 0  nyi^ra aftjiana/iaH >inh;apii6 TauijiaHafln) Ba aKCnima; 7) H. Map- 
KH3HAaH yTMafimiraH aS^aHa MapKan^an yTMaflfluraH aftjiaHara ajiM aiua/w; 6yHfla 
y 3 ap o  HHBepcHOH 6 y jiraH  a tu a H a jia p iiH n r MapKa3.napH moc H y ^ ra jia p  6 y jia  ojiMaflflH; 
8) H. 2- Typ K0H(|>0pM ajiMauiTHpHiKAHp (i .̂ KoHt()opMiioe npeo6pa30BaHHe), Mjhh 
HtiBepciiHAa MHSH^jiap o p a c n a a r n  6ypMaKJiap y3rapM acflaH  ^ o jia /in , jieKHH HHBepcHH/ia 
c{)iirypajiapHHHr w oftjiau iH um  njapaMa- K,apuiHCHra y3 rap aflH ; 9 ) H . a fljiaH acn ra  opTO- 
ro iia .i C yjiraH  afljiaH aJiap H . ua y3 y3H ra a jm a m a /in  (6yH /ia a fljiaH ajiap  H y^T ajiapn  
Kyui Hyi^Tajiap 6yjiM aft/iH, 6y.aapA an 6 y  a ftjia tia  6H.naH H . aitnaHacH K ecH iua/iH ran 
hkkh tiyKTa MycTacHOflHp).

H . ajiM auirnpH uiH  H caiura  Aonp M acajia-iap c i H a u a ,  aiiHHKca 6ouii^a a ftjian a jiap - 
r a  ypHHyB>m (TyppH m iijhk  na iiy^T ajiapH n aftjiaHaHHHr x y c y cn f t j ô jih  (k .  3 a /ia q a  
AriojijioHH!i) fle6  i^apam  MyMKim) aftjia tia jiap  n c a u ira  /(OHp M acajia jiap /ia  ^yji/ia iiH Jia- 
# h .  H . KOMnjieKC y3rapyii'iH .TH ({lytiKUHH/iap iiasapHHCHAa, reoM eTpiiH acocJiapH /ia  
(J lo 6 a ‘ieBCKHfl TeKHCJiiiriinHiir r iy an K ap e  6 e p ra u  MO/iejiH) j^aM i^yjiJiaHHjia/iH.

A rap  0(r) a iu a n a  ypH iira  0(r) c<J)epa ojiHHca, H  r a  (jia30Aa ioK,opHAarHra y x -  
uiam  Tai.pH(j) 6epHin mvmkhh. HnnepcHon moc hk k h  <E> Ba <I>' <])Hrypa y 3apo  HHi’.ep- 
ciioh (|)Hrypa.'iap ziefiHJia/iii. <1> i[)nrypaHH <t>' (j)H rypara HiiEepcnoH a-iMauitHpmu 4> 
(jin rypa iin  <J>' < j)n rypara  HHBepcHnjjaiu /i.e6 \aM  avrunam .

2°. K om Shh; TopHKaaa™  H. —  iik k h  aieM eHTiiHiir eHMa-eH TypnuiH  Skh  eHMa- 
eH rypM acJiu rn /iaH  i^ar-bH n a3 ap , y - ia p n n n r  HopMaji (o/iaTAarH, a.n<j)a;iHT 6yftH qa) 
tap tH 6iiH H iir ^ a p  t^tH/iafl 6y3H.iHuiH/iaH ii6opaTA np. M acajiaH , sjieMeHTjiapHHHr 
HupMaji >i<oftjiaHtiui TapTH^H abc uiaK.nH/w 6y jia /iH  /;e6  ^HCoCjiaHraHfla bca y p n n  a.1- 
MauiTHpHui/ia b Ba a, c Ba a 3-ieMCHT.nap H . TauiKH/i K H /ia/w .

JlaT. inversio —  ypMH a.iMauiTHpmii, y3rapTHpHin.

HHBEPCOP— HHBEPCOP —  6 e p n jira n  (f)H rypa/iapra  nnsepcHOH moc 4>>irypa- 
jiap  (i{. H iiB epcnn) HcauiAa ^y jijiaH H Jia/u ira ii 
a c6 o 6 . I I . HHtir Cnp He>ia KOHCTpyKu,HnJiapH 
6 o p . M acaJiaH , rio c e jfb c  iiHBepcopH mapHHp 
6H,riaH 6Hp.nauiTHpH.nraK & t a  CTopjKeH/taii h 6o - 
paT (9 2 - pacM ), 6 y n n a  OA—OB Ba AMBM’ —
Pom6 , O —  t^yaFajiMac nyK Ta. .Arap M ny ivra  

CHpop <I> (})Hrypa iiH3ca, M ' nyt;Ta y n ra  HHBep- 
choh Moc, MapKa3H 0  Hyi^Tafla r.a HHBepciia ko- 
9,fxj)Hu.t'GHTH OA2 —  0M l  ra  Teiir 6y.iraH
(jiHrypa Hii3aAn. 9 2 -p acM .
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U. TexHHna.ua aftjianMa l^apaKarnH T^ppu mh3h^j)h ^apaKSTra afljiaijrupwuAa 
nyjijjaH W iaA  h  K, H H B epcna.

A w ( . t  A. A f l f l e p ,  MeTOflbi reoMeTpniecKHX nocTpoenn*, y ra e a rB # , M ., 1940.

H H flO JllO TA  — M H fiO JllO T A — snoJibB eH TanH nr ( k . )  x y ju w  ^ 3 » .
MHBOJIK3UMOH HOE (1PE0SPA30BA H HE —HHBOJHOUHOH AJIMAUITHPHUI—

T6KHCJIHK (4>a3o) Hyi^TaJiapHHH ujynaaii ajisjauiTHpHutKH, ym i xaKpopnfl n y jw a u i aft- 
iu f i  aJiMaiiiTHpHuiHH SepaAH, ht>hh H .a . HHHr KBa/ipaTH ailHHfl ajiMauiTHpnuj/iHp. H .a . 
ta  Mncoji^ap: CMMMeTpHfl (wapKa3Hfi Ba ^k; CKWMeTpracH), mmepcHH, ny rfi a jw am - 
tnpHujH. H.a. h h b o-to iihh  Ae6 %ai.t aTaJiaflH.

JlaT. m volu t io— Jpaiu, aapa^Hanr ^pajiraH ^oJiaTn.
HHAEKC —  H H flEK C —  6 n p  x h j i  cnM B ojuiap 6 n ,im  6 fjinuum rau  K^K xnaufH H  

^ap^jiaH T H pnC  T y p a ^ n ra n  c o h , ^apt}) 8kB  C om ^fi C eJirn . M acaJiaH :

*o, xt , t j  , iif , et, z t , *T, * T.

JlaT. index— K p̂caTKHM.
H HBO JH O U H jl —  H H BO Jl 10L(H5) —  h h b o ,iio u h o h  ajiM auiT H pH auuuir (15. H h b o jh o - 

HHOHHoe npeo6pa30BaHHe) xyxwn y3H.
HHAHK ATPHCA f l lo n E H A  —  flW H E H  HHflHKATPHCACH —  CHpTfla (5epHJIMH 

nyHTaaa CHpTHHHr srpHJiaHHuiH j ^ H a a  h i^ o ji  TacaBByp 6epajH raH  hcch s rp n  maani^.
Arap CHpiaarH HXTiiepHfi P  (u, v) Hy^taaaH jjap 6np ( d u : dv) S^Ha-ium |>pjm a  

n  » « * ’6 ra  Tenr kecMajiap awpaTHjica, 6y  KecwaJiap yqjiapHHHHr reoMerpHK ypuH 
CHpT^arH P  Hy^Tafla cHpnitiHr J\.n. nefuuiaM, 6yH,aa k  —  chptohht Juia ft^na- 
JHiuflarH HopMaji KecHMHHimr srpH-iHrn (k . HopwajibHoe ceqeHHe).

C apT A a eTraH nyi^TaHHHr THHHra ^ap aC  6 y  Hyi^TaAarH J\.n. ^ a p  x h j j  K y p w m iu ra  
» ra  6 y jia ^ n : sjijiHnTHii n y i^ ra /ia rH  H .h .  6 h p  5«y$T  3 ju ih itc  6 y a H 6 , yjiapflaH  6 n p K  
uaB ^yM nnp ; rnnep6o jiH K  Hyi^Ta^arH  J\.h .  6 h p  w y $ T  n ^ u iw a  rH i» p 6 o jia ;  napaOoJiHK 
nyH T aaarH  A - h .  6 n p  wy<J)T n a p a ju ie ji  T y rp n  qH3Mi\.

J\. h. cnpTHHHr P  Hy^Ta/tarH srpHJiHK HHAHKaTpncacH xfiM AeflHJiaAH. X I h. yilH 
6HPHHMH 6y jin6 c h p th h  ypraH jiu ira  i^yJiJiaraH <J»paHU.y3 HHweHepH aa MaTeMararH 
Illap jib  flioneH  (M ohjkhhh t u iornpaH ) homh 6hjuh  aT ajiran

HHflyKUHJI (HHayKTHBHbifl MeTOfl) — HH^yKUHfl (HiwyKTHB m c to a )  — x y c y -  
chB x y j io c a ra  acocjiaH H 6 yMVMHf' x y jio c a  qHKapHJiaHHraH, ht>hh aPpHM xycycH fi 
* a K T jiap ra  (xycycH H  SKxnepHMeHT Ba icyaaTHiUJiapra) acocjiaH H 6 yMyMHH x y jio c a  s h -  
napH jiajiH raH  cfiHxp io p h th iu  MeTO/ui. H .  r a  m hcoji: h k k h  HOMawiyMJiH qH3HiyiH re n r -  
jiaM jjiapiiaH  6 n p  i^aHqacHHHHr w aca-iaH , 2 x  —  1/  +  3  =  0  Ba x  +  2y  -(- 4 == 0  te u r j ia -  
»',"jiapHHnr rpa^HKjiapHHH n c a 6  Ba 6 y  TeHrjiaM ajiapHHHr T y rp n  6ypqaKJW  flenapT ko- 
©pjiHHaTajiapH c iicT eM acn jarH  rpa^w K JiapH  T y rp n  >ih3hk SKaHjiHrura huuohm ^o ch ji 
k h  ih6 , 6 h3  ax  +  by - j- c =  0  K jpH H H am arn  ^ a p  HjiHaaii TenrjiaMaHHHr y m a  K.oopflH- 
H aTajiap CHCTeMacH^afij rp a ^ H rH  T y rp n  mh3hi^ f iy j ia a u , ner&u x y jm c a ra  xejiaM «3.

Arap yMyMHn xyjioca 6apia xycycHfl (JiaKTJiapHH (ofiteKT, (jiHrypa, cg h  Ba 
(oiuKajiapHH) ypraiiHiu acociua qni^piiJiraH 6yjica, H. TyjiH^ §kh uyKaMnaji H. 
peHHjiajiH. Arap yMyMHfi xyjioca 6ap'ia xycyCHfl (JtaKTJiapaan (Jiaî aT afipHMJiapwH 
yfrannm acocana ’iHK,apHJiran 6J'Jica, H. ryjiH^ 6yaMaraH 6kh Myi:aMuaji 6fjiMaraH 
M nefiHJiaflH. JOi^opn/ia KejiTHpHJiraH Mncojiaarn iiyjio^aaa topHTHiu Tyjirni; 6yjiMaraH 
H ra mhcoji 6yjia ojia/iH.

Arap aftjianara nq.KH liH3H.'iraH 6ypqaK ^aiymarH TeopeMaiiH Hc6oTjiauJAa afl- 

jiana Mapna3HHHHr 6ypqaic TOMOHJiapHra HHc6aTaH wofijiaHHUJHtaarH fiapua xycycnfl 

jo ju ia p  (MapKa3 6ypqaK TOMon.iapn.iaH 6«pitaa e ia m ,  MapKa3 6yp>iax Hqnaa eTaflH 

b i  MapKa3 6ypqaK/tan Tam ^apm a e ra m )  Kj?34aH KeqnpHJica, qHKapnjiraH xyjioca 

<hc6o t )  TyjiHK H . flaH H6opaT 6yjia.!iH.
H. HH/iyKTHB xyjioca (Myjio^a3a) §kh hiiav^-thb ueioa  ^aM 4eH«jiaflH. H. Tyrpn 

xy jiocara  ^aM, h o tv fp h  xy jio cara  >;aM ojih6 KejiHuw MyMKHH.
M acajiaH , (22n+ l )  KypHHHiu/jarH coHJiapnH(<t>epMa coH JiapH H H )K ypn6qH ^aA juw f.

*  r a  1, 2, 3  KHfiMaTjiap 6epH 6, moc paBHiu/ja 5, 17, 257 Ty6 co n jia p  xflCHJi ^JU iaw ra.
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Xyjioca: (2<lrt +  1) KypMHHui,wrn 6.ipqa 

s o h ;  ft =  5 (2an +  I)  cohk
H. MaKTa6«a coHJiapnHHr 6yjiHHHii

coH.iap Ty6 coHjiapjiHp. By xyjioca h o tv fp h  
641 ra  6yjmHHuiHHn Sfijiep  hc6o t  tyutraH. 

KOH,%q.iapHHH (6ejirajiapHHH) KejirHpaS q«-
^apmu^a, pau,H0HSJi cowjiap ycTHfla 6awa|pHJia,flHraH aM-wjiapaa aa ^oKasojiapja Kenr 
i^yjiJtaHH

^ap  K^aHAafi H. /ia AeAVKuna (i^.) 9JieMeHTJiapH SJjiaAH Ba yjiap fmp-SHpHra 
ysBHfl (fcrjiirvtnp. ^ywyMHS (f)an;aT ajioxH^a, ajio?(Haa op^aJiH m iafijim  (B. H. 
JleHHH, AcapJiap, 38-t., 387-6eT). sTymyHMOj; yqyH SMnnpwK Tap3.ua TyuiyHa, j?praHa 
6oHWSMO(f, 9tnTHpHsiAaH yMyMHSra KyTapHJffl6 SopMOK, KepaK* (B. H . JleHHH, yuia 
acap, 210-6eT).

Jlax . in d u k t io — ^ochji k,hjihui; npaTHiu.
A jta6 .: B. B, P e n b e b, Ooimn MeTOflHKa npeno&aBaHHH MaTeMaTHKH. yHnexms, M.* 

1958t Vi. C . C o  ii n h e n h ft, M s t o a  M aTeM aTHwecKoii h h ^ y k i j h h ,  r o c T e x H 3 fla T , M . ,  1950» 
H . J I . n  m a  r„  M e r o ^  M T r e m T « ie c K o ft  h h ^ v k h h h ,  y H n e A r « 3 ,  M . ,  I% 7* j j ,  f l  o  ft a ,  M a T e -  
MartiKff h  n p a B ^ o n o ^ o S H w e  paccy»cA «H H H , H J i ,  M . ,  1957; J I .  H ,  r  o  ji o  b  h  h a - K  <>n e  ft -  
K H H t H H .  M. MaTeMaTH^ecK3» BHftyKUHa b reoMeTpHH, <J>H3waTTH3, M . ,  1961.

HHflyKUJW MATEMATHMECKAfl -  MATEMATHK HHflyKUHJI -  m3tcm ;•
THKaflarH mv^hm Hc6oTJiaui MeTOAJiapnjiaH fnpn  6y.n»6, MaTeMaTHii HHjiyKUHa aKCHty 
Macnra (npHHitHiiHra) acocjiana/iH. M .h . aKcnovtacn KyHHiiarHia. AiiTalJiHK: 1) n =  j 
6yjiraH^a A  xocca ypHHjin; 2) 6Hpop HaTypaJi n coHHHHHr A xoccacn 6op Aer,H  
(jiapa3Aan n +  1 cohhhhht >;aw uiyiwai': A xoccacH 6yjiHUiH Ke.nii6 qH^aflH. B y  ^oji* 
fla A xocca ^ap ksh^sP Hatypaji coh y>iyH Jphhjih 6yjiaflH.

M hcoji: ^yfiHAarH ^opMyjnmiHr TyFpn sKaiiHim hc6ot  î HJiHiir:

(n +  l)n
1 + 2  +  3 + . . . + * = - ^ - .  (*)

n =  1 6yjiraHAa, TeKuiHpnmn««r KypcaTHiumia, (Jsopwyjia t^ fph  6fnaji.n. (*) ^opMy- 
jia 6npop n =  k yqyn ^aM vpHHJiH 6yjiciiH, /te6 (hapa3 i^HJiafijiHK. B y  (JiopMyjianHiir 
k flaH KeHHii KejiyR^H n =  k - f - 1 cohh v^yH ĵ a&t ypHHjiH 6yjiHiuniiH Kypcara»iH3. 
(*) ({lopMyjiaiiH n =  k  +  1 na TeKuiHpaMH3:

1 ■+■ 2 +  3 + .  - • +  k  -f- (k -f- 1 ) =  ~~ +(l- f- *>

eKK tcht^ h k RHHr y« r TOMOffHiiH co;w ijiaam fpH6, ^yHH,jarnra ara 6> jraMH3:

(k +  2 ) ( k +  1 )
1 +  2 +  3 + .  . . +  k +  (k +  1 )=  - '-T -- v r  •

RU ia  6h3 n iinur ypnnAa k +  1 TypraH (fiopMyjiaHH j^ochji k,hjuhk. IIIyHHaft ^hjihS. 
M .h. aKctKwiacHra acocan, ( * )  ({KtpMyjia xpp upnj?afi HarypaJin y iy H  ypHHJiH, £cran  
xyjiocara KejiauH3.

MaKTa6Aa M .h . gpmfiMeTHi; Ba reoMeTpHK nporpeccHH ((lopMyjisjiapHHH, jiora- 
pH(J)MJiapHH ypraHHUwa y‘ipaaaHrr.H ^wpMyjiajiapmi, H w o to h  Chuomh Ba i;oM6HHaTopH- 
Kara Aonp (JiopMyjiaJiapHH qm^pnm/ia Ba >;oKa3o.ria|i/i.;i KeHr K,y.T,iana/iH.

M . h . Hc6oTjiauiHHHr 1« ™ ™ , .hp/ivkthb MeTo/ui/iHp, jieKHii >;ap Kan/iaii /ic/iyKunn 
Kafln, yn/ta ^apajiae iT an  xcyM/iaitH (xoccaHH) finpra l e n r  Cy^raH n coim y iyH  6e«o- 
CHTa TeKUiHpnd KyDHin/iaii H6o p a r  HH/iyiHHn ajieMeHTH 5yjia,in . K,. HmyKUHH.

HHCPUHH 3AKOH — HHEPUM51 KOHyHM. X,aKKKHii Ksa^paTHK tfiopMajiap- 
hkhf H-n. nyfiiwarHnaH wSopaT: m x c y c m c  q fisn n m  a n m im a p m n  ep/jaMaga ^ai^H- 

HHfi K03cj>([>HuHeHTjiH HopMaji KvpiiHHuira KejiTHpBJiraH KBa^paTHK (fwpMa^arn Myctar 

aa MaiKjiHii KBa/ipaTjiap cohh 6v ajiMauiTiipHiura Oofjih*; SMac. 6y  M?yMJia ^ a i^ H il  

KBaAparHK tyopuajrap Ha3ap«3CHHHnr acocnfi TeopencuiaptiaaH CHpawp.

HHTEfTPAJI — HHTHFPAJl — MaTewaTHK anajiH3HHHr Myĵ HM tyiuyH<iacH.

f(x) (fiyiiKUHHHHHr aiiiu^Mac HiiTerpajiH ( J  f(x)dx Cnui-m oejirHjiaiia/iH) myiwafi F(x)

4»yHKH,Haji3p Tya.Ta.\»«4HpaH, yjiapHH«r \a p  6np nyi^raAaru ^oeHJiacn f(xj ra  tenr.
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By ^yHKUHajiap f(x )  yMyii foiujiaHFHH §kh hphmhthb (j>ynKuna.i;ip /i,e6 aiajiaAH. By 

Tjn.n2M^arH <jiyHKU.H8.nap 6Hp-6HpanaH y3rapMac MHiyiop t^a/iap 'jrapî  ^HJia^H, ynH

Kyfm^arHM a e3 n m  MyMKHn: l f(x) dx  =  F(x) -J- C. f(x) (j)yHi'UHHHHnr n flan  b raMa

b

.-ihhi^ HHTerpajin ( J  f(x) dx  6 h ji3 h  6e.ni H .nana/in) p,e6 F(b) —  / (a) aflHpM ara afiTHJia/iH, 

a
6yH.ua F(x)— 6ouijianFHH (jiyiiKUHiiJiapAan iicTajiraH  6htt8ch. Arap f(x) (jiyHKuiisi y3- 

b
jiyKCH3 6y .nca , y  ^ o ji/ia  j f (x )d x  HHTerpa.i y  =  f(x) s r p n  mhshi^, a6 cu n c c a Jia p  yKH Ba 

a
x  =  a, x =  b TyrpH  'iH sw ^Jiap 6njiaH  le ra p a j ia n r a H  (jinrypaiiH H r ic a n ra  TeHr 6yjia/iH .

Ahhi^ H .  HHHr ( a r a p  f(x) y3jiyKCH3 (Jjvhkuhh 6^Jica) 6y Ta-bpmjiH lyrfiH/iarH- 

ra 3KBHBajieHT/jHp: [n ,  b\ kccmbhh [x/, X/-I-! J K ecM aw ajiapra 6yjiaMH3, 6y»na i =  1,2, 
. . .  , n — 1 , x n =  b, x 0 =  a. ^ap  6np KecMaia/ia HXTHepHfi it nyKja ojih6, Hyfln- 

flara Rhfhh/ihhh Ty3aMH3:

s =  f(tx) (xx — x0) +  f(t2) (x2 —  x j  +  . . .  +  f(tn) (xn — (*)
b

By flHFHH/iHHHHr max jx; —  | HOJira HHTKJiraHflarn jih m hth  j* f(x)dx ra Tenr.

a
H . TymyiiMactt y3JiyKJiH (jiyiiKunsjiapra ^aM yMyMJiauirapnjia/iH. Arap (*) /ia 

m  ypHiira f(x) HHiir [x/, Xz-fxj /iarH lo^opHrn (^yfiHjwerapacn ojiHHca, flap 6yHHiir 
lOKopHrH (k > Jh ) hhfhii/iiich ^ociiji 6yjia/m. Arap jo^opnrn SiiFHn/injiapnHnr nyrn qe- 

rapacH ^yihi HHFnii/iiiJTapHiiHr lo^opiirti qerapaCH 6njiaH 6wp XHJi 6yjica, yjiapHHHr 
b

yvyviHfi j" f(x)dx i\ hhm3 th  PnM an HHTerpajiH  /lefiHJia/iH. 

a
PHMaH HHTerpa.nH TyuiyHqacHHHHr n n a ta  pHBOwjiaHHuiH MaTewaTHKaAa My^HM 

^Hco6:iaHraii J le6 ier HHTerpajiH Ba CTHjibTbtc HHTerpajin Tym yHw ajiapH ra ojih6 « e jia - 
*H- J I e 6 e r  HHTerpa.iH TymyHwacH [o , <>] KecMaAarn HHTerpaJijiauiHH 3Mac, 6ajiKH H3pa- 

jiaeTraH  (jia30HHHr HXTHepHfl ^jibobjih TynjiaM H/iarH  (h;. H3MepHMoe mhowcctbo) hh- 

TfrpajijiamnH y3 H'iHra ojia/iH. H .  HHHr sina/ia yMyMiifpoi^ TymyHMacHHH A . flaH- 

* y a  s a  A . 51. Xnn'iHii.nap 6epAHJiap.

AflaG.: r .  M . <t> h x t  e h r  o Jt b u , Kypc AHifi(J:e peim najitForp h m n e rp a jim o ro  HOHCjieHHn 
» .  2 , 4>H8MarrH3, M . .  1 9 6 3 ; n , C .  A j i e K c a B j p o o  h  A .  H .  K o / i M O r o p o B ,  B seA eH H e b 
J e o p H io  (JiyiiKUnfl aeacTBHTejitHOrO nepeMeHHoro, r o c r e x H 3 j a f ,  M . ,  1 9 4 8 ; H .  n .  H  s  T a  «  c  o  h ,  
I k o p H n  (jiyHKHHfl BcmecTBeHHofl nepeMeHHofl, rociexH3flaT M . ,  19 5 0 ;C  , C  a  K c ,  T e o p H S  h H T erpajia  
•ereB . c  aiir-i., H J l. M .,  1 9 4 9 . •

M HTErPAJl BEPOfltHOCTH — 3X.THMOJ1 HH TfTPA JlH  — KyftH/wni Kypnimm- 

2 x
jiarn  HiiTerpa.i: O ( x ) —r =  1 e~ ‘2dt. 3 . h .  sjieMenTap (jiyHKuwsjiap opi^ajiH Hij)o/ia

Y  n  ^
^MHHMafl/iH. By HHTerpaji s^TjiMOJuiap Ha3apH5icHAa HopMaji tai^chm ot  ^ouyMira 

(Taycc ^oHyHHra) 6^flcyHyEMH TacoAHijiHfl VHi^nopHHHr oepHjrraH HHTepnajira TymHoi 

mpnMOJiHHH TeKujHpHui/;a ^JjijiaHHJia/iH.

3 . h . Jlanflae ^yHKUHHCH ^aw flefinjia/in.

H H T E rP A JIb H A fl TEOM ETPHJI —  H H T E rP A Jl r£ 0 M E T P H 3  —  MaTeMaTHHaHHiir 
A ip TapwoFH Cjf-jiHfi, yn/ii reoweTpHK o6pa3jiapHHHr MaviyM coh xapaKTepHCTHsajia- 
|w —  ^jiioBJiapH ^ .  M epa) HHTerj)a.njiam &p/iaMH/ia ypratmjiaAH.

A m ( S . :  B . B j i  h  iif K e ,  J I c k u h h  n o  HHTerpaAj>Ho# reoM erpH H , « y c n e X H  waTtvuTTHMecHHx n a y K » ,  
» u i .  5 ,  1 9 3 8 ; cM aTBM aTnK a b  C C C P  a a  ip H /(u 2 Tb jie T , 1 9 1 7  —  1 9 4 7 i  (p B sopH aH  CTSTbH. l l . K t 
K m ie B c K o r o );  A .  A .  C  a  n  t  a  j i o ,  B iie /ie H H e b  H H T erp aa i,H yio  r e o n e r p n K ) , W l .  M . ,  1 9 5 6 .
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HHTErPAJIbHAJ! KPHBAH — HHTErPAJl 3FPH HH3HFH — ,an$(j)epeHUHaji 
TenrjiaMa e;<H JiHib^epeHUHaji TenrjiaM ajiap cncTeMacHHHHr emvHHH TacKHpjiasMHran 
s rp n  qH3H^.

HHTErPAJlbHOE HCMHCJIEHHE — HHTErPAJl ^HCOE — MaTeMaTHxaHHHr 
6np CyjiHMH 6yjiH6, yHna HHTerp-iJuaptiH XHCoOjiaai ycyjuiapn na yjiapHHHr xocca- 

jiapH ypraiiHjianH. HiiTerpa-ijiapiiH Tai\pH6HH ^HCoSjiam ycyjuiapn ^aM 6yHra ^apaiu- 

jih . H .^. HHHr f'Oui-iaiifH’1 TyiuyHM3.napn aHTHK /uiBp^a K)3a Ba ^awMjiapHH TonHiura 
jtOHp MacajiaJiapflaH kcjihC h h h ^ h  6yjiHS, KeflnHMajiiiK XVII —  XVIII acpjiapjia 

H . H. HbioTOH B a r .  Jleft^HHU acap.napnaa nn^oacnra eTKa3HjiraH.

HHTErPAJlbHblft HHBAPHAHT —  HHTErPAJl HHBAPHAHT. A h h 3mhk chc- 
TewaHHHr (k.) H h .  Onpop D  c o ^ a  6yftHM a o jiH H raH

1 1  • • • 1  M  ( r i . x2.............. xn) dx ,  dx2 dxn

KypHHHuijiarH HHTerpaji 6v .th 6, y ncTajiran t nafiTHa D  iih G co^a OHJTan aJiMam- 
THpraiiaa y3 KHftMaTHHH y3rapTHpMaft,HH.

HHTErPAJlbHblE YPABHEHHH — HHTErPAJI TEHrjIAMAJIAP — HOMawiyM
(j)yHKUH«jiap HHTerpaji muopacH ocTH^a Cyjiran TenrjiaMaJiap. K yiiH ^irH  KypHHHin- 
jiarH <ih3hvih H .t. na3apHficn Tyjiapoi  ̂ Hiiuia6 qni^HJiraH:

q>(P) + J /C  (P, Q) <P (Q) dQ =  l(P) ,  (*)
o

6yHj;a (p(P) — HOMawiyM ^yHKum. By epjia K (P ,Q )  4)yHKuHn H/ipo .nefiHJiaAB. Q 
co^acH MekjiH, K (P ,Q )  siapocn 9ca MerapaJiaHraH 6yjica, (*) KjpHHHiiiAarH H .f .  
Ope^rojibM TeHrjiaMacH jieilHJiajin. ynnnr xycycnfi jjojih BoJitTtppa TeHrjiaMacH/tapf

X
<P (x) +  j  K(x, s) <p (s)ds =  f ( x ) .

a

TaT6HK.iapAa K(P, Q) =  K(Q, P)  6y .ira n , HbHH CHMMeTpiiK Hflpojm (*) nypnHHui- 
.narn Tenr.naMa.nap Kyn y ipaiijtH . S ji j ih h th k  TeHrjiaM ajiapra flonp qerapaPHfl nacana- 
jiapHH eqHui H. T. r a  KeJiTHpHJiHuiH MyMKHH. H ,t. na3apn^CH tiH3H^JiH onepaTopnap

iia3apHncHra KapauiJiH/wp. u(x) =  x j[K (x ,ji)  f[u (y), kv p H iiH u w n i MH3HK;.riH 6yji-

Maran H .t. jiap  yiyH  ^aM 6Hp\iynqa HaTH5KaJiap oJiHHran.

A ja 6. : H. r .  n .e  T p o i c K n l ,  J1cku,hh no teopHH HHTerpaJibHux ypaBReHnfl, rocTex83*aT, 
M„ 1951.

Oo

HHTErPAJIbHblfl KOCHHyC—HHTErPAJI KoCHHyC—ci(x) =  — \  ~ 1  dt
X

KypHHHuiAarn $yHnuHH. H .k. MeicjiH paDHuuui MeMenrap ^yHKunsijiap opKajiH hi}k>
Aa nHJiHHMafi^H.

X

HHTErPAJIbHUfl J10rAPH4>M -  HHTErPAJI J10rAPH<KM -  f(x) =  f k > -

oJ  ,nr
pHHHiuAarH ^yHKUHJi. H.ji. MeKJiH panHuiAa sjieMeHTap (jiyiiKUHnjiap opnajin Htjkvia 
HHJIHHMaP/JI.

HHTErPKPOBAHHE —  HHTETPAJIJIAUJ — aHHi^Mac HHTerpajniH Tonnui. 
HHTErPHPyEMOCTb AH^fJiepeHmiajibiioro ypanncHHti b KBaapaTypax — wt>- 

4»epeHHHaji TeHrjiaMaHHHr KBaflpaTypajiapfla HHTErPAJlJlAHHUIH— 6y TeHr.idMant:»r 
yMywkft eHHMHHH, sjieweHTap ({iyHKiUMjiap opi^aJiH m  yjiapWH ojiHHiaii aHHn»wc 
HHTerptfjijiap qsi^ajiH H(Jxwa^iaui.
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KnaAparypajiapAa h h t crpajijia;iaAnra« TewviaMaJiapHwir THn»iapw: a) y:i-
rapyBiHJiapH awpaiHjiaflHraH: y '  — F (x) <J> (y); 6) l'- TapmfljiH 6hp >khhcjih: y '  =

= f  ( ” ■); b) l-rapTH & iH  m «3h^h: y '  +  p (x )  y  =  q(x); r) Bep«yjuiH TeHrjtaMacH: 

y ’+ p { $ y  =  q(x)y*.
K aa^paTypajiapA a HHTerpajuiaHaAHran T enrjaM ajiap  chh({)h s. AMajiHS w acajiajiap- 

Hit eMHiu/o K^ritiH'ia eMHMH KBa,ipaTypajia pyia ntjwAa ^HjiHHMafiAHraH nHcjxtiepeHUHaji 
TCHrjiaMaJiap yqpaft/w . BynAafl TeHrjiaMajiapHH eqnui y q y n  KynjiH Tai^pH^Hfl coh Me- 
TOAJiapH HiujiaS qni^HJiraH.

HHTErPHPyiOmHR MHO)KHTEJlb— HHTErPAJlJlOBHH K ynA flTyBH H  —
myHflaft KynaflTyBqH/iHpKH, yHra KynaSTHpHjiraH/iaH ueftHH P (x, y) dx  - f  Q (x, y )d y  =  0 
*««l>4K!peHU.Haji TeHrjiaMaHHHT ia n  to v o h h  6Hpop u (x, y) (JjyHKunwnHHr Tyjia /ihi|)- 
^epeHUHajiHra aPnamm-

yM ynan aftTraHAa, H.k. hkkh x bs y  y3rapyaMHHHHr (JjyHKUHnciiaiip, jieKHH xy- 
cycHft ^oJiAa y  6h t t 8 jterapyBqHra C ofjinn  6v.ih liih  MywxHH. MacaJiaH, y d x — xdy =  0

XHi^tepeHiiHaji TeHniavia y liyfi —  —t  ({iyiiKHH5i H.K. 6yjiaAH. n(x, y) H.ic. xycycHft 

^oCHJiajiH lyrftHAarH TenrjiamaHH KanoaTjianTnpHiiiH KepaK:
a (n  P ) d (n  Q)

dy ~  dx ~ u ’

6y TeHrjiaMa \i(Pdx  +  Qdy) H^OAaHntir Tyjia A H ^ep eH n n aji CyjiHuiH mapTH/wp.
^ a p  i^anAafi l-TapTn6jiH  Pdx +  Qdy =  0 /wijHbepeHUHaji TeHrjiaMa qehcH3 nyn 

H.k. ra ara. TeHrjiaMaHH HHTerpajuiaui MaKcajin/ia H  k. Jiap/iaH ^aiwfi/iHp 6htt;i 
a m f  Chjiiuu eTapjiHAHp. 1- TapTH6jiH AH({)(J>epeHU.Haji Tenr.iaMajiapHHnr KynrHna kv- 
(■HBtujiapH yqyn H.k. aaBaJwan Mau-iyM 6yjia/yf. MacaJiaH,

Ldy +  (My +  N )d x  =  Q 

f E d x
SB3Hf^jiH/iH())({)epeHuHaji TeHrjiaMa yqyH e J L H(|)o/ia H .k . 6yj\am .

HHTErPO-flH^EPEHHHAJIbHblE YPABHEHHJI — H HTErPO-AH<M>EPEI!- 
MHM  TEHTJIAAIAJIAP —  HOMaikiiyM (JiyHKHHH HHTerpaJt jjaM.ua ^ocnjia 6e.irH jiapii 
•crnAa 6yjiraH TeHrjiaMajiap.

OO

HHTEPBAJI CXOflHMOCTH — HKHHJIAUIHLU HHTEPBAJIH. ^  an x*  /lapa-

n ~  0
XMiH K,aTopnHiii' 51.h . uiynAaii HHTepeajiKH, yiiHiir ^ap 6np Hyi^Tacn/y KaTop a6co- 
tm n  H^miJiauia/tH, 6y HHTepBaJira TernuiJiH 6yjiMaraH nyK,Tajiap/(a aca K,aTop yson,- 
jomaAH. JI.n . hhhp yqjiapH ^a KaTop y30^JiaiuHiiiH eKH HKHHJiauiHum MywKim. 51.h. 
da^a t  6nprHHa x  =  0 Hyi^raAaii H6opaT 6yjinuiH, uiyHHHrAeK, TyrpH MH3HiyiarH 
osp<ia Hy^Tajiap TyonaMHAaH nfiopaT 6yjiHUiH wyMKHH.

HHTEPBAJI HHCJIOBOfl OCH (h  ih np0Me>KyT0K) —  COHJIAP ^KH HHTEP- 
8AJIH (exH opajiH rn) —  a < x < 6  TeHrcH3JiHiuiapHH (TeHrjiHK 6e/irncH  ^yHiijiMaftAH!) 
^iBOaTjianTiipyRMii ^ h i ^ h h  coiu iap  TvnjiaMH, 6ynAa a Ba b — HHTepeasiiHHHr v^JiapH 

,  a +  b
fga  aTaJiyBqn ^at^HKH^ coiuiap . — ^—  con H. iih h t MapKa3H, b — a sca H. iiHHr

ysyiumrH AeftHAaAH. H. |a;— jc0| <  8 TenrcH3jiH!< Shjmh aHHtyiaHHum mjmkhh, 6yn- 
X * *o —  H. Map'ca3H, 28 aca H. y3yHJiHrn AeiiHAaAH. ByHAaft H. x„ HyKTaHHtir 8-aTpo- 

4e6 â.M aTajiaAH. K,- OTpe30K.
H H TEPnoJ1H U H 5I —  HHTEPn0J15IUH51 —  spKJiH y3rapyBMH MHiytop Chji.su 

^KKUHsiiiHnr 6n p  Heqa (nncKpeT) ny^TajiapA arn moc K,Hi"iMaTjiapH opacH /iarn Myno- 
cafeT Ma-bjiyM 6yjiraH j^ojiAa (^yHt:u,HOna.i 6oF.iatmujnHiir Ta^pHfwfi §kh annt^ anajiHTHK 
■foAacHHH Ty3Hui. H. HHHr acocHH MacajiacH con .iap  y^MAarH ( %  xn) HHTepBajiHHMr 
f iip ia  nyK jajiapA aru f(x) (JiynKanii KniiMaTjiapmtH 6y (JjyiiKHHatiHiir yuia iuiTepBa;i-
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ra ^npauuiH >ie'.<.nn coH^arn (xB, x lt xt , . . .  , xn) HyKTaJiapHfflrH j/t- =  /(*,) tqHfiMar 
jiapw opn,ajiH TonHuiaaH n6opaTjHp. M h3hk,jih H. ycyjiH a ir  o^iHft ycyjiJUip.

Mh3hkjih H . f(x) i})yHKUHsiHHHr x (xt <C x <  Hyi^TaflarH ^HftMaTH

y =  x'4~ — ‘x ' ) —/(•*/)! xi+ i xi
>ih3hi^jih 4>V»KUHsmHHr KHfiMaTHra t c h t  /ieC ojiHHa^H, CyHaa f(x) HBHr Xj «a •*/+! 
HVKTajiapflarH ^HftMaTjiapH y  romr m y HyKTajiapaarH hjHfiMaTjiapnra TenrflHp.

A rap  f(x) ())ym<miHra ei<H yimHr ^ocHJiajiapnra 6at3H 6np MHiyiopHfi HeiaiaHmn- 
.nap i<yfiH;iMaca, h ih h  (J)>iiKUH(i]imir y3H Skh yHHHr >|ocH„ia.iapH 6ai3H T«HrcH3JiHH- 
jiapra 6yftcyHMaca H. xaTOcn noannt; 6^jih6 ^ojia^H. MacaJiaH, f(x) 4>y»KUH!)HHHr 
x  ( J t /< J C < J f /+ 1) nvi^Taflara KHfiwaTHHH ii3.iam yqyn qHsmyiH H. MeToflH raifinn  
1'HjiHHraHfla yuia HHTepBa-iflarn x yuyH hkkhh>ih f"\x) jqociuiara [/"(jc)| <  M  uiapr 
Hytajica, xaro  Tyjia airiK  6yjiii6 KOJiaflH.

H h 3hi^jih H. m t u  xaTOHH KjyftnAarH TeHrcH3jim: 6hji8h 6a>;ojiauj MyMiuiH?

X ~ X iW
\f(x) — x ' ^ ~ x i  l / ( * /+ t )  —  /(* :)]! <  ~2 (x —  *t) (*<+l ~  *)■

AH>ia Mypaia;a6 HHTepn0JiauHHJiaui M ero^jiapH MaBwya, j ic k h h  yjiapflan O A a w  
<})yHKUnn ym ia Te3 o p th 6 6opMafi^HraH anM arnna ^ocHJiara s r a  6yjira iw a (Jioftlaajb- 
HdjiaflH.

B y n ra  JlarpaH jK H H iir HHTepnojiHUHajiam (j)opMyjiacH (k . )  m hcoji 6yjia o j h j b .  
\xn, xn] cerMeHT Hyi^TaJiap epaaMHJta xaP xhji HHTepBajijiapra a>Kp»THjiraii p w  
Pn(x) nojiHHOM HbiroHHHHr HHTepiTOJiflHHHJiam (fiopMyjiacH (i^.) epAaMH/ta e 3 H J u n n  
VyMKHH.

A rap  xi nyKiajiap  wyjia Kyn 6yjica, y ^ojifla (jc0, xn) HHrepBaJiHH KHCMJiapra a * -  
paTHui a i  >;ap 6np ^HCM^a aSpHM -aftpHM HHTepnojmuHHjiaui axuiHpo^. Ky3an«B- 
/ia xaTO MaBH<yfl Cyjiran ^ojijiapaa Ky3aTHiu HaTiijKajiapnHH HUiJia6 iHK,iim,aa o/pTja  
HiiTepnojiHUHHjiam ynyH aapa>KacH ywia w^opn CyjiwaraH Kyiij^aa i$JiJiaHHsa;»f 
6y  Kynxa^ xi nyKTajiapfla snr khmhk KBa^paTjiap ycyjiH Cyftm a ojiKiiraH K,nftMaTJiap. 
^aH (i .̂ Cnoco6 HaiiMeHbmHX KBaApaToB) ksm t^apn, i\H.na,aH. K,. SKCTpanojmuna.

A fla6 .; A. H. K p u J i o  b. JleKijHH o npn6jiH>KenHbix BbiiHcjieHHax, rocTcxH3flaT, M„ ISH

M H T E P n P E T A U M H  CHCTeMbi aKCHOM —  aKCHOMajiap CHCTeMacHHHiir H H TEP ITP E-  
T A U H flC H  —  iuyHAaft o6beKT.aap cncTeMacHAHpKH, yjiap ficocnfl TyuiyimajiapHH wfo- 
^ajia ft^H  Ba y jia p  y p T acn aarH  M yHoca6aTjiapHH aKCHosnaJiap cncTeMacHAa Kypcawi- 
raiiHfleK caiyia6 kojiaah. A.c.h. hh Tysntu —  6epHjiraH aKCHOMajiap cHCTeMacBiuw  
y3apo 3Hfl 3MacjiHrHHH Hc6oTJiaui ycyjuiapHTiaH finpHAHp. AftHH 6np aKCHOMUBp 
CHCTeMacH 6np Hena xh.t HHTepnpeTaiiHHJiaHHuiH mjmkhh.

A .c . h . aKCHoMaJiap cucTeM acHHHnr MoflejiH 6 kh peajiH3auHHCH ,ne6 ^aw  nT ajiaW -
Jlar. i n te r p r e ta t io  — t3 jih;hh ^ h jih u i, 6 n p o p  H ap cam m r Ma-biiocHim omhuj, f«q»p  

HapcaHH Tym yHTHpum.
M H T y H U M 0 H H 3 M  — M H T y H U M 0 H M 3 M  — M aTeM aTHKaaarn ([lajicaBHH oqm*- 

jiap^aH 6npn. H . h h h t Ma3MyHH myHjiaH H6opaTKH, y MaTeMaTHKamiHr Ta6HaT ^o- 
^HCajiapHHHHr 6a-b3H 6up  TOMOHJiapHHH aKC 3TTHPVBHH (j)aH 3K3HJIHrHHH HHKOp 
jm. HHTynaHOHHCTjiap MaTeMaTHKaiui iinTVHUHsira cyfm ran  aftpHM K H m H jia p m r 
«rhiojiHsiTH» Jie6 ^HCo6jiaftflH. H . h h h t acocMHcn ro jijian a  MaTeMaTHrn J l. B pay3p j*p . 
A b to p h h h t (jiHKpHMa, Tyn.iaM.iap na3apHTCHHHnr MaTcwathkaAa j^ajiH TyjiH^ i^apop 
Tonw araH  6ab3H  Tym vHqajiapHHH H 3oxJiam ra K apaT H jiran  ro a jiap H  K;ynoji Ba w ajiistni 
naTH w ajiapra o jih6 Kejia^n.

HHTynuHOHHCTJiap xycycaH >ieKCH3 TynjiaMJiap y>iyH (k,. A hthhom hh) y iu m M Ji 
h c th c h o  ^OHyHHHH HHKOp KHJia7iH.iap. H . FonJiapHHii TymyiiHiu yMyii (jiai^aT B p a y sp w w  
coxTa (j)aJica(j)HH KOnuenuHficHra Hiyjop 6yjinm  KepaK 6yjiaaH. H . hh OaMH rnqaw 
MaTeMaTHKjiap ( r .  Beftjib Ba ("ouiKajiap) i^yjijia6- K,yBBaT.iaraH. H . MaTeMaTHK 3ma- 
jiH3tiHHr Kyn lOTy^jiapHHH hhkop K,HJiHuira ojih6 Kejiajw: Y jiap  "sjieMciiTap recw T - 
P h sh h  ^aM HHKop ^HJia;ui. B paysp  KOHCTpyKTHB MaiiTiin (i^. MaTenaTHMecKan jw r*-
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Ka) co^acHAa 6ai3H  lO Ty^jiapra spnuiraH , rnyHHnr yqyH 6y  (JiaiiHHHr Fap6 Maiuia- 
haTjiapHAa K^nHHia h h ty h u h o h h c th k  4>aH fleflaimaiH HoiyFpimHp.

HHGOPMAUH5I — HH<frOPMAUHfl — HH(]>opMai(Hfl Ha3apH8CHHHHr (f̂ . TeopnH 
HH(|)opMauHH) acocHfl TymyHMajiapH,iaH 6npH

HHUHflEHTHOCTb —  HHL(HflEHTJIMK —  reoMeipHH/ia «<J>ajioH Hapca (JiajiOH- 
HHur ycTHAa eraAH» eKH «(j)aJiOH napca (jiajioH aapca op^ajiH yiaAH* Ka6H Tyinyn- 
qajiapHH H(J)OAa.naui ynyH ^yjijianaAHraii TepMHH; MacajiaH, «HynTa TyppH <iH3Ĥ Aa 
eTaAH* eKH 6apn6Hp «TyppH >ih3hk Hyî Ta op^ajin ^TaAH* AeraH wyMJiajiapHH «Typpn 
1H3HK sa Hyî Ta HHi;HAeHT» AeraH 6HTTa wywjia 6HJiaH ajiMauiTHpHui MyMKHH.

HHUHAeHTJiHK 3 — £ eKH £ Skh c:5e.irHJiapH 6ajiaH 6ejirHJiaHaAH. A rap  /1 Hyi^ra 
na a TyFpn H. 6yjica, y A  —  £  a Ka6u e3HJiaAH.

HPPAUHOHAJIbHOE BblPA)KEHHE—HPPAUHOHAJl H4»OAA— paAHKaji (h jiahs) 
flan TauiKHJi TonraH a jire6paHK H({)OAa (^ . Ajire6paHriecKoe BbipaxeHHe), MacajiaH, a +

_______  _  3 ,.................. ....... ..... .....
+  Y a  +  26, a  V ' l  i V a  +  V a  — b2 , V  a2 Ba douu^ajiap.

lllyHH TatKHAJiam jio3hmkh, H .h. nppauHonaji coh (i^. HppauHOHajibHbie HHC.qa) 
6yjiMacjiHrH ^aw MyMKHH. MacajiaH, \ ' a  H h. a =  4 Aa pauHOHaji coh.

HPPAUHOHAJlbHOCTb n-ii CTenemi — n- AapawajiH HPPAUHOHAJIJIHK — pa- 
UHOHaji coHJiap MaftAOHHAa KeJirapHJiMaflAHraH 6yTyH K03(})4)HUHeHTJiH n- AapawajiH Kyn- 
xaAHHiir hjiah3h . n =  2 6yjiraHAa 6h3 KBa/ipaTHK HppauaoHajijiHK (i^.) TymyH'iacH- 
f a  KejiaMH3. n- A apaw ajin H . TymyHMacH «n- Aapa»cajiH ajire6paH>c coh* TyuiyniacH 
OHJiaH 6np xhji (ly  Ajire6paHMecKoe >ihcj;o). n-AapawajiH  H - HH ypraHHuiAa yKpaHH 
liaTewaTHrH T. <t>. BopoHoii p.a rieTep6ypr conjiap na3apnacH MaKTa6u ojiHMjiapH Karra 
j^Hcca isyuiAHJiap B y  .^aiyia Ty.iapoK vai>jiyMOT ojihiu yqyH B. H . flejioHeHHiir 
crieTepCyprcKaa uiKOJia Teopnn mhccjd) (H 3A-bo A H  C C C P , M ., 1950) homjih khto- 
6n ra  i\apanr.

HPPAUHOHAJIbHblE YPABHEHHJl — HPPAU.HOHAJ1 TEHrj]AMAJIAP — ho-
MatJiyMjiap paAHKaji Hiuopacn ocraAa 6y.iran TeHrjiaMajiap. MacajiaH, V x — -2 =  5 

Ba V x  —  2 +  x — V x 2 —  4 TeHrjiaMajiap H .t.  AHp. H .t.  AapawacH rym yH iacH  kh- 
pHTHJiMai"AH. H .t. hh e.4HLu MeToAJiapura nyHHAarHJiap KHpaAH: 1) epAaMin HOMaib- 
JiyM KHpHTHUI MeTOAH, >'HH KHpHTHUI HaTHJKaCHAa H.T. HH eqHUI MacajiaeH paUHOHajI 
TenrjiaMajiap cncTeMacHnH emiuira Ke.nTHpHjiaAH; MacajiaH, toi^opHAa SepwjiraH hkkhhmh 
TeiirjiaMaiiH cm u iAa y3rapyuMHJiap

y  +  x  — s, V x  — 2 =  t/, V x2 — 4 =  s

6«.TaH C ejiriu ianca, Oy hui x  —  2 =  y2; y +  x  =  s, x2—  4 =  s2 CHCTeMaHH ewHuira 
KejiTHpHJiaAH; 2 ) paAHKa.nnii HKKa.naui Ba tchrAaMaHHHr ^ a p  hk k h  tom ohhhh KBaApaT- 
ra KyTapuiu, 6yHHHr HaTH>KacHAa paAHKa^jiap 03 6yjiraH (6k h  paAHKajuiap 6yjiMafl- 
RHraH) TCHrjiaMara Ke.THna,"n; 3) Tenr.naMaHHHr HKKajia tom ohhhh yHHHr 6np  tom o- 
HfCW TypraH H(J)OAara Kym-Ma 6y jira n  H(j)OAara KynaftTHpHUi.

H .t.  qeKCH3 Kyn eMHMra xaM sra  6y.inmH MyMKHH: Macajian,

K x + 8 ~ 6  ( jc—  1 +  V x  +  3 —  4 / F ^ t  =  l

Tetir.naMa 5 <  x  <  10 Aan H6opaT 'ieKCH3 Kyn (KOHTHHyyM) HJiAH3jiapra ara.
H . t . HHHr eHHMJiapu oAaTAa coHjiap co^acHAa (MaSAOHHAa) i^apajiaAH,

TCHrjiaMara KHpraH HJiAH3Aap aca (J>ai^aT apn^M eraK  h jiah3  Ae6 i^apajiaAH. H , t .  hh 
CiKUAa TeHrjiaMajiapiiH T yrpn  ajiMauiTHpHiura, TeHrjiawajiap TeHr KyqAHJinrHHHHr 
Oyaa.nHuiH MyMKHHJiHrnra (k . PaBiiocHJibiibic ypaBneHHH), s ih th  HJiAH3Jiap nafyio 6y- 
jiHum Ba TenrjiaMa HJiAH3.napHHHHr fiy^ojiHiiiHra A H i^aT i^hjih6 Typniu KepaK.

HPPAUHOHAJIbHblE HHCJIA — HPPAUHOHAJI COHJIAP —  AaBpnfl 6yjiMaraH 
ieKCH3 yHJiH Kacp KypHHHuiHAa e3HJiaAHraH coHJiap, MacajiaH,

± 0,10 10 0 10 0 0 1 . . . ;  ± V T \  ± l g 5 ;  ± s i n 3 1 ° ;  

ifc  ( K 3 —  V 2) Ba 6oiuiia.'iap. H.c. y  KypnHHuiAa TacBMpjiahHuiH MyMKHH 3Mac,
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6yan.a p  p,a q— y3apo Ty6 conjiap (q 0 ). H.c, HHHr h s ih j i  na3apHiicn X IX  acpm jnr 
hkkhhmh spMHfla HeMHC MaTeiiaTHrH fle^eKHHA TOMOHiwan m uJiaS Mn^HJiran. X^P 
^anjlafi H .c .h h  HXTHepH'1 /iapaw aflarH  aHHi^jiHK/ta pauHcwaji coh Cnjiaa TanpnCHii paBHui- 
M  Hc[)o.'iajiaui MyMKHH. H.c. a jire5paim  (i^.) Ba TpancueH/ieHT (n.) 6y.nmuH mymkhh. 
H.c. ycTH/ia aw aji Oa>KapHnaa OAaT.ua y.aap TaKpn6Ji“i paiyiOHaji ^HHMaTJiapn 6iuiaH 
aflManiTHpHJiaflH. H  c. aBBajio aJ ire6paAa h jish 3 'jH ^apH ai^a Ba reoMeTpnji/ia KecMa- 
Jiapmi yjniauiAa iH^aAH.

H c;ieK nu,aoB o ceyeHHe, H hcjio, H ppaunoH ajib iiocT b  n - cTeneHH, T a jiy a  TeopHH 
TcpMiiHjiapHra i^apaHr.

A a a 6 .  : A .  H . M  a  p  k  y  m  e  B h  1 ,  A e flc T B H T M L iiu e  q u o j ia  h  n p e f l e j i u ,  H 3A-BO A r iH  P C 4 > C P , 
M „ 1948.

HCKJIMJMEHHE HEH3BECTHblX — HOMAWiyMJIAPHH Hy^OTHlil —6np He-
qa HOMaiijiyMwi ys imnra ojiraH TeHrjiaMajiap cHCTe.viacii/ian noMawyMjiap cohh 03 
Cyjiran TenrjiaMajiap cHCTeMacnra (eKH 6HTTa TeHrjiaMara) yTiiui.

K . P e iy jib T an T .
HCKOMAS BEJIHHHHA ((jiHrypa) —  H3JIAHAETrAH MHKflOP ((jjnrypa) — ami^- 

jiaiiHiuH jio3hm 6yjiraH MHi;flop ((fmrypa). Maca.naH, Hy^TajiapHHiir i?3JiaHaeTr?.H reo- 
MeTpiiK ypmi, 6iip iieHa ^y u m jiyB H H jiapnw ir H3JiaHraH o h fh h a h c h  cy3 iopH-
THJI371H.

HCTHHHOE n0AMH0)KECTB0 MiiowecTBa A  — A TymiaMHHHr ^AKHKHfl KHCM-
T^HIJIAMH—  A TynjiaMHHHr y3nflan (Jiapî JiH i^hcv - TynjiaM.

HCHHCJIEHHE BECKOHEHHO MAJlblX — HEKCH3 KHHHK MHKflOPJIAP 
XHCOBH — MaTeMaTHKaHhhr flnfji^epenuna.! ^hco6 (i^.) Ba HHTerpaJi ^hcoChh (i^.) y3 
HMHra ojiraH 6yjiH.Mii. By  hom uiyH/ian Ke.'in6 iHi^^anKn, H.k.m. >;iicoCnHiinr acocHfl 
TymyH'-iajiapii 6yjiraH ^ociuia Ba HHTerpaji —  qeKCH3 kiw hk MHKAopjiapHH yprariHui 
epAaMHAa na fao  6yjiraH.

HCHHCJIEHHE BEPOJITHOCTEfl — 3X.THMOJIJ1HKHH XHCOfiJIAUI. K- Teo-
pHH BepOHTHOCTeft.

HCHHCJIEHHE KOHEHHblX PA3HOCTEH — HEKJIH AfiHPMAJIAP X,HCOEH.
K - K o iie iiib ix  pa3HOCTeft HCMHCJieHHe.

HTEPAHHJI —  HTEPAUHJI —  6Hpop MaTeMaTiiK aMaJinii 6np neMa MapTa Kyji- 
Jiaui HaTHjKacii. y  =  f(x) 6yjiCHH AeftjuiK. y  ^oJi/ia f(x), f[f(x)], f { f [ f ( x) ] } ,  . . .  
KeTMa-KeTJiHK f(x) (jiyiiKUHn HTepauHHCHHiuir KeTMa-KeTJiHTHAHp. avcvch h  j50j1.ua 
f(x) =  ax  6yjica, 6y  KeTMa-KeTJiHK a x ,a 2x ,a 3x, . . . ,  anx ...  KypHHiiulAa e3H.ia.nii. B y  
aMaJi neqa MapTa KyjiJianHJiran.nHrnHH KypcaTyBMH coh H . nmir KypcaTKHUH se®H- 
jiaAn. H . Ty3Hiu >KapaeHii, hwih iiTepau,HHJiaui MaTeMaTHKaAa myfla Kyn TaxfiHH 
^HJiHHaAH (k,. MacaJiaH. nocjie/ioBaTe-ibHbix npH6jiHweHHH MeT0,i).



K

KABAJtbEPtt HPMWHHi— KABAJlbEWi OPHHJ4MJ3H- KyitHflarw wyMJiaaaH 
H(SopaT: a ra p  hkkh  rem c  (^nrypajin  f e w ^ a  Snpap: T.yp^« <waHtwa- napjwiiie;n 6yjirati 
rjFpH  ih3hi^ 6n/iaH KecranAa KeciiMfla TeHr BaTapjiap j;ociiji 6y.ica-, y ^OJt/ia 6y 4>h- 
rypanapuHHT loanapH t c h t  6yJiaeu. l i iy n ra  y x u iam  wyM jia 4»a30BHft 4>nrypajiap y iy n  
qam T$Bpa 6fjmAu.

K  n. —  HTamifiH w afnaH rarH  K.apa.ibepii iicfiaT i^naraH TeopewaAiip.
By wyw.na j;aTTO ^a/iHMrtt rpeK MaTCMaTiiKJiapnra j;a.M Mai-iyM Oy iraH, jickhh 

» a |>  OyHH hg6.otch3 nafiya tyuiranjiap.
KAHOHHMECKOE yPAWU€H«e —  KAJHOHHK TEHf JlAjWA. 2- xapinCm  s rp n  

n s n (  etE» 2 - TapraSin* CHpraHttr R . i .  —  a^pH hh3«h e « »  cwpTHHnr TyFpH 6yp>iaKJiH 
jrxapT KoopamiaTajiapa? cHciwiac»aarn snr co/ifla- TCHrjiaMacHiiHp. Macajian, anjinnc-

m r  (k, ) K ..t. ^ » + ^ s = l  KypjiHHiUAa 6y.naAH, 6y«.oa a  na b— yHHHr fipHM yt;-

x "  y2 zl
jnpH . Bnp n a ju ia j i»  rHi:epvkM jotiAi»Hir (i^.) K . t .  = L  K ypm iH ni/ta

6fjiaAH.
J^ap t^an/ial 2 - TapTnfinii 9 rpn  >ih3h^ eKH 2 - TapTH6jrH cnpTiinnr yMyviHi" Tenr- 

jm a c H  KoopAHHaTa ajiMaiiiTHpHUi flyjiH 6HJiaii ya«H r 6«pop K . t .  r a  KeJiTnpHjiHiiiH 
MyMKHii; 2- T ap n t6. in  a rp n  'nram ; en n  cHpTHHHr xocca-iapnim  yjiapH iw r K - t. 6yftHqa 
m a iH p H iu  nyjiafl,

BlytiHHraeK, 2- Tapriidjrn s rp it ' ihshi  ̂ Ba c n p r r a  oh; i TepMHHinapra ^apanr.
TpeK. %av!s>v —  KOH/ia, HQHyH.
K.AHOHWHECKOE fIPEfl|ETAB'JIEHH£ MiioruieHa — KynjjaHHHHr KAHOHHK 

TACBMPH Arap 6«pop n y n jp /ra a  yxtuauj j;ajT.iap wyMKHH 6y:nran 6ap>ta ^ojijiap/ia 
■waM Jianca (i^. npiiBeaenne raAoonbix liJienoB) Ba ^ochji 6y;iran no.nb KosfjvjMtnn- 
CKTJiH 6ap'ia ^ a /u a p  Tanuia6 io€opit.nca, naTiijKaAa Kyru;a/uiiiHr K t .  ^ochji 6yjia/w. 
Arap 6ynjra 6aplia >;a/!.iap TauuiaC w eopiH afliiraH  6y.Tca, Kyn^a^HHHr K - t. hh tiojib 
f t f t  jjHCo6jiaHMH3, 6y jjoji/ia sca 6ouj/>a 6epiuiraH Kyn^aflun 9ca HO.rib-Kyn)(a,ri nonH- 
JBUH X^ap ^an/iaft Kynxa,a y3 ^a/uiapHitjtHr jKofljiamnm TapTii6nraMa (j;. MnoroMJieit) 
•bbi^jihk OiiJiaH 6itprHiia K . t .  ra  3ra 6y.uimnHii oconrHiia KypcaTitui MyMKitti. Kvn- 
jpWHHttr K -t. Aarn 6ap 'ta  ^a,uiapH >KV(j)T->ny())Tii 6tuaH  yxm am  6yjiMa«,HH (noAoSttbte 
%antu)

rpeK. /a v w v  —  j;oH/ia, ^onyn.
KAHTOPA — BEPHUITEHHA TEOPEMA -  KAHTOP -  EEPHUITEftH TEOPE-

MACH. T ynjiaM jiap  n a s a p n a c i i i a r i t  6 y  Teope.vta 6yH ,iaii T a-bpit^jiana/iH : a r a p  A  T ya- 
JU «  B  TynjiaMHHtir B '  f;HCM-Tyn.iaMHra Ba B  TytviaM  A  Tyn.iaMHHnr A '  i^HCM-Tyn- 
jw iu ir a  3KBHRaJieHT 6y.nca, y  .\o ji/ia  A  Ba B  Tyn.iaM .iap  SKBHBaJieHT 6y jiauH .

KAHTOPA MHO>KECTBO —  KAHTOP TynJlAMH — 6ttpopTa ^aM KecMatm ys 
nara OJi0JiMafi;uiraH Tyrpn MHcsJityiarH o/i/ihh MyKaM\iaJi Tyn.TaM. [0 ,1] KecMaHHttr
2  pai^aMH ^aTiiaiiw araH  yq.in  i<acp ep/iaMit/ta e3itJiran Hy^Tajiapit^an Ty3H,na/iH. K -t. 
«onb yjitoBra ara Mepa Miio>Ke.cTBa). X,ap lyiH/taft wyKaMMa.i Tyn.iaM KaCn K -t. 
KOBTnnyyM t;yiiB;iTHra a ra . K-T. MaTeMaTHKaHitnr K ynnnia 6y.iiiMJiaptwa MyytM pojib 
JwafiAH.
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KAFiriA — KAnnA —  pafflycH a ra  ne»r 
Ba mapKaen H(5ci}nccajiap y«,H CyjVra6 ^;i]m k;it- 
jiaHa/iHraH afl.naHara KoopAnnaiaJiap 6ouiHAaH 
y rKa3H.iraH -vpHiixa T^ppH HH3Hi^jiap ypHHim) 

HyK,TaJiapHHHiir reoMeipHK ypnH- K. h h h t i^vtS 
Koop/imiaTajiapnAarH Teiir-iaMacH p =  n rc tg  f  
KypHimuiH/ia 8J m h .

TyppH 6ypHaK.nH W KapT Koopa«naTa.napH 
cHCTeMacH^a K -  n w - w n a c n  (x^+ifiyV^xPx2 «y - 
piiHHUifla 6y.na.HH, 6y  3Ga 4- TapTH^jiH TeHnia- ~ 
naflnp (93-pacM). KoopaHnaTajiap t m r n — K- 

nHHrTyryH syifracH/iHp (*;. yajionaa toiii«). y =
= ± a  Tyrpn 'iH3HK.iap K- y nyH acHMOTOTa 
6yjiaflH. B y  s rp n  hh3hi^ TyrynJiap ne6 aTajiaftH- 
raH 9 rpn  qH3Hiyiap OHJiacHHHHr (i^. Y3;ibi) xycycnfi 
j$p(|>H m  (-Kanna) ra yxiuafun.

KAPflAHO ffOPMyJTA —  KAPflAHO <t>OPMyjlAGH.

J(OJIH/tHp

93- pacM. 

. K. 3rp n  HH3HH rpe*

jiH /iarH Ky6 T enrjiaw a iui/;H3JiapHnH yHHiir K03i|K})HuHeiiTJiapH opKaJiH Hijio/iaJiaftHH- 
raH (JiopMyjia K-4>- jie$HJia/<H.

X,ap ^an/iaft Ky6 renrjiaMa (*)k y,phhhui ra  KejiTnpiuiaAn- -K.<j). CyH^afi e3ii.aaAK

*»v~\+vu&+ v - i - r f + s -
BnpHimi Kyfi pa;;nKajiHHiir KHiiMaTnriH HxTHepHft Taiuiafi, hkkhoth pa/tHKaJwimr 

uiynflaii ^nfmaTHifH 0.71HII jio3hmkh (yiTacnjiaH  CHpiHiH), ynB 'tS iq rm m  pa^m ajm m r

T am ia6  ojiHHran nJi/w sH ra  K yna iiT n p n jiraH ^a  KynaiiTMa r a  T e n r 6 y j ic » i .  {*)

TenrjiaMaHHHr y ia j ia  h jiah3h uiy fly.!i fiiuiaH ^och,i ^ h jih m a h . K.4>- » h h t 3K. K ap M - 
ho, H. TapTajibe sa C. 4>eppoJiap/ian i^aficH S n pnra  TerHuuui SKaHJinrH j$o3Hpra<ja 
MawiyM 6y.'irau SMac: K.<t> XV3 acpfla ToilHjrran.

K A P ^ H H A Jl bFfOE W C J I O  —  K A P flH H A JI COH —  a& xpaK T  ryn -iaM jiap  «aaa- 
piiHCHHHiir (l^. MnoiKecTB Teopnfl) My^iiM TymyHiacB. K.c. rynjiaMHH ynHiir aae- 
M eiiTjiapn co h h  —  TyrviaMHHHr KyBcaTH (i\. M q iu h o c t*  MHQjKSCTBa) Hyi^Tan na3apn- 
AaH xapaKTcp-nafl/iH. K .c .  M iuyiopnii con.TapHHHr '?eKCH3 .TynjiaM T y tu y i« ac H ra  ywyti- 
jiaiuraHHAHp. B ynA aii ymym.'if11l i t 11p m u /ia  u iy  n ap ca  ;i>kohh6ich, a ftw i 6wp <teKCH3 t J b -  
ji3m hh ^ a p  x h .t TapT ii6 .iaiu  (i^. B noJiiie  ynopfiAOHeHHoe MHTOKecTBo) MymHH Ba n iy  
M ynoca6aT 6n.naH K-c. TpaiiccjiiiHiiT (i^.) coHJiap^an, h tjh h  rapT H 6 cOHJiapHHHHr yttgur 
jiauiraHHAaH KecKHii (jiapi^ ^HJia/ui. UeKHH TynjiaM.iap y i y n  K-c. Tpanc(])HHHT coh  
6njiaH  6 n p  x h .i 6yjiH 6, TynjiaM  9.neMenTJiapH c o n n ra  t c h t .

A.na6.: n .  C. A ji e k c a h a P o b, A. H. K o - i n o r o p o B ,  EBeAeHne b o6myio Teopaoo 
MHOjKectB H (t>yHKi;Hfl, r0CTexi!3;i,!T, M ., 1948.

KAPflHOHflA — KAPflHOHAA. Pa/wycn 
0 ,M  =  a  6yjiraH aH.iana pa/uiycH xyMH uiyn/iafi 
CyjiraH K;y3pa.nMac afljianara Taiui^n paBHiuaa ypn- 
h h 6  cnpFaHMac^aH FHJiflnparannnn yaaaru 6npop M 
nyKja >iH3aAHraii TeKHC srpu hh3hi$ K. /lefiHJia- 
^H  (94-pacM ). K- snHUHKJioiiflaHHiir (iv ) xycvcnfi 
3(o.iHHHp. K- hh aftjiaHaHiiHr 6npop nyHTacirra hhc- 
6aTaH noAepacn' (i^.) Ae6 ^nco6Jiaui MyMKHH. K- 
KonxoHflajiapnaii (i^.) Cnpn eKii nacxa-ib 'ih f3hofh  
(X- y.THTKa flacKaJLs) 6yjm ojiafln.

Arap napafiojia ycTHjra MapKasH napa6ojia 4 ° ’
KycHfla 6yjiraH HHBepcHon aJiMaiuTHpnm (i^. flpe- 
0fipa:i0BaiiHe HimepcHH) 6a5KapHJica, v ^oJi/ia napa- 
6ojia K. ra  afljiana/in.
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I^yTfi KoopflHHaTaJiapHja K. HHHr TeHraaMaGH p =  2a(l +  cosq>) KypHHHiiifla- 
,neKapT KoopAHHSTajiapn cncTeMacHM sca: (x2 +  y* — 1ax)% =  4a8(x3 y*) KypHHHiu, 
Aa 6£.iaAH.

OxnprH TearjiaMaAflH K. hhhf 4- Tapra&iH ajireOpaHK srpH mhshiv skBhjihfh Ke- 
jiii6  qHnaflH.

TpeK. xaofiia  —  lopaK; e i§ o £ —  KypHHiim; KypHHBiiin lopaKKa yxiuaui. , 
KAPHO TCOPEMA —  KAPHO TEOPEMACH. AflTa^JiHK, A B C —'uauiyM Ba* 

3H«TAa JKofl^uiran vli5ypMaK na f(x) —  y’J.6_vp'iaK TOMOHJiapHHH 6kh yjiapHHHr Aa- 
BOMjiapHHH m  Ta Hy^Ta^a Kecn6 J tv b to  m-TapTn6jin tckhc aJirefipaHK srpn mh3hk 6yjicim. 
Arap f(x) srptt MH3Ĥ HHHr AB  TyFpn mibhi  ̂ 6Hjian KecHuiHm Hyi^rajiapHHH Cu  C2 . . .  , Cm 
opi^aJiH, BC TyFpn mh3hh 6miaH kpchiuhlo nyi^Tajiapnnii A u  A , , . . . ,  k m opKajiH, CA Tyf- 
pH MH3HK 6HJtan Kecnmniu Hyî TaJiapHHH B lt  B ?, . . . ,  Bm opi^ajiH CejirHjiaHca Ba 3m Ta

CiA AiB B f i
CiB ’ X f i  ’ BtA  (( ~  2 ’ 3 ..............

HHcfauiap Ty3Hjica, 6y HHc6aTJiapHHHr KynafiTMacH +  1 ra TeHr CyjiaAH. Arap Q  
ny^Ta A Ba B  nyi^Tajiap opaciwa eTca 6kh, 6apn 6np, AC[ sa  C f i  KecMaJiapHHHr

C A  C A
fiyna.iHUi.iapn 6np xhji 6yjica, y  ^0. 1/1,a g - g  >  0 6yjia;w , aKC ^ojifla ^ § < 0  6yjia-

AH. m = l  6^.iranji,a MeHejiaft TeopeMacn, m  =  2 6yjira«fla KOHyc KecHMHHHr yn6ypMaK 
TOMoftjiapi} 6HJiaH KecHiiiHUiH ^annaarn TeopeMa Keji»6 MH^aAH.

By teopeMa yHH acocjiaraH ^paH uy3 MaTeMaTHra JI. KapHO homh 6njiaH aTajiraH. 
KACAHHE —  yPHHHUl —  HKKH srp n  HH3HI  ̂ §KH 6 n p  3rpH MH3HK 6HJiaH CHpTHHHr 

6npop nyHTaaa yMyMHft ypHHMa Typpn HH3Hiwa (i^. KacaTejibHaa npaMaa) s ra  6yjiHiu 
xoccacH §kh hkkh ciipTHHHr Cnpop Hyi;Ta/ia yMyMHfr ypHHMa TeKncJiBKKa (k . KacaTejibH?H 
njiocKocTb) s r a  6yjiHiu xoccacn . Hickh s rp n  HH3iiiyiHHr (srpH MH3H  ̂ 6iiJiaH' CHpT 
eK« mkkH ciipTHHiir) Y . ra  s ra  6yjiHui i/yKTacn ypHHHui Hyi^racH eKH Ty^nasiiKtu 
Hyi^TacH ^eftHjia^H.

KACATEJlbHAH— yPH H M A . I s rp n  HH3Hi^a M  Hyn,TaAa yTKa3HjiraH V .— arpn 
MH3HKHHW hkkhhmh M ' iiyi^TacH M  HyKTara MeKCH3 H^HHJiamraHAa M M ' Kecybhh 
sraJijiaftAHraH t  Typpn MH3H îiHHr jihm ht j^ojiara (95- pacM). X,ap ^an/uafi y3JiyKCH3 
srp n  'iHSftK ^aM ypHHMara s ra  6yjiaBepMai”w n .
MacaJiaH, 96- pacM^arH s rp n  mh3hk; M  nyKTa/ia .
aHHi  ̂ yphHMara sra  3.\iac, 6y nyi^Ta^a y hkkht3 
tt  Ba t2 jih m h t TyppH HH3HJ^a s ra . y3.nyKCH3
srpH  'iH3H^ ^en  6np  H y^Tacn^a ypHHMara s ra  ^
6yjiMacJtHrn MyMKHH. /  \

t ,
t  \

95- pacM. 96- pacM.

Arap TeKHC arpH MH3HKHHnr Typp'i 6yp>iaif.jiH K oopA H H aT ajiapflarn TeHrJiaMacn 
y  =  f (x )  KypHHHuifla 6yjica, y jjojifla aScuHCcacn x„ 6yjiraii M  Hy^Taflarn y .  
TairjiaMacH 6yH^aft e3H.iaAH:

y  — f { x 0) =  f'(x0) ( x — x0),
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6y m a  f '(x 0) ^ocHJia y. HHHr 6yp‘ia« KoatJx^HuneHTHAHp. S  enpTnnHr Af ny^TacHfla- 
ra  y . ne6, M  Hy^xaflaH J ry  iH  Ba S  ra M  Hy^TaflaH yTi;a3HJiraii ypHHMa TetfHc- 
jiHKAa §TyD'iH HXTHepHft T w p a  IiH 3H ^a afiTHJiaflH. (i^. KacaTejibHaa njiocKOCTb).

KACATEJlbHAJI njlOCKOCTb — yPHHMA TEKHCJIHK. S  capTra M  HyK,Taiia 
yTKa3HJiraH y. t .— M  Hyi^Taflan yTyBqH tckhcjihk 6yjiH6, cnpTHHHr y3rapyB>in 
M '  Hy^TacH M  ra  HHTHJiraH^a M '  Hyi^rasaH 6y TeKHCJiHKKa<ia C^jiran liacofjia MM' 
MaaxjSara imcoaTaH >ieKCH3 khhhk 6yjia^B.

A rap  cHpT f  (x, y, z) =  0 TeHrjiaMa 6HJiaH 6epHJiran 6yjica, y  ^ojma 6y  cwpT- 
HHHr M {x 0, y 0, za) Hyi^TacHflarH y .  T. TCHrJiaMacn nyfian arH  ufpHHHmra sra 6y- 
jia;w:

E  ( x - x t ) +  df  ( y - y „ )  +  f ( z - z 0) =  0, 
ox _ oy oz

Cyn^a —  xycycHfi ^ocnjia/iapnniir ( jc 0 ,  y 0, za) Hy^Ta^arH KHiiMaTjiapH.
ox dy  oz

0  (r) c 4 > e p a ra  yHHHr M  ny^TacHAa yT !^3Hjiran V.  t .  ypHHHm Hy^TacH^a c<J>epaHHHr 
paflnycHra nepneH^iiKyjiHp 6yJiraH TeKHCjiHKflaH H6opaT Syjia^H. KoHyc Ba uhjihhjjp- 
H im r (i .̂ KoHHiecKaH, UHJiHH^pHqecKaa noBepxHOCTb) M Hyi^racHAarH y :  t . 6y  
cnpTJiapHHHr M  HynTacHra K,apamJiH HCOBHHJiapHflaH (Jrai âT 6HTTacH opi^ajiH yTa^H.

KACCHHH OBAJI —  KACCHHH OBAJIH —  6epHJiraH hkkh Hy^raraqa dyjiran 
Maco<J>ajiapH KynafiTMacH aohmhS 6yjiraH Hy^TaJiapHHHr reoMeTpHK ypHHHH TacBHp- 
jioBqn TeKHC arpH <ih3h^. K . o. HHHr TyFpn 6ypqaKjiH ^eicapT KOop^HHaTajiapH 
CHCTeMacH^arH snr cofl.ua TeHr.naMacH:

{xl +  y2)2 —  2ca (xl— tf )  =  a*—  c*,

CyHfla c —  6epn.'iran Fx Ba F2 ny^Tajiap opacH/iarn MacoijiaHRiir hpmh, a 2 sca 
MF, ■ MF., KynafiTMara f97-pacM) TeHr 6yjiraH 6epHJiraH y3rapMac MHK,AopAnp.

Arap a >  c y ~2 6yjica, y  ^oJifla K. o. 1 KypHHHmztara ^aBapai^ 3rpH mh3hk 
Cy.iaflH, c <  a <  c y  Y  Syjica, K. o. 2 KypHHHUi^arH srpn mh3UH CyjiaflH, arap a =  
=  c Syjica, K. OBajiH 3 KypHHHiHflarH 3 .  BepHyjijiH jieMHHCKaTacnra (i .̂) aftjiaHaaH, 
arap c > a  6yjica, y jjojifla K. o. h k k h  0Baji/iaH Ty3HJiraH h k k h  6oFJiaMjiH 4 sr p i  
mh3h^ Oyjiaflu.

K. o. 6y arpH qH3HK,iiH 6HpHHqH 6yJiH0 TeKuinpran (})paHuy3 ojihm h  >Koii 
KaccHHH h o m h  6HJiaH aTaJiraH.

KATEHOHfl —  KATEHOHfl —  3aH>KHp qH3HiyiHHr (i .̂ Uenuaa j ih h h s) y3 iiwpeK- 

Tpncacn (9 8 -pacM) aTpo(})HAa aftjiaHHuiHflaH ĵ ochji 6yjiraH cnpT. K. — aftjianiiui 

cnpTjiapH opacHAa srona MHHHMaji CHpT/iiip (î . MHHHMajibHbie noBepxHOCTH). K.

1 0 -1 3 3 4
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HHHr Bo^ejniHM tSytmafi scani MyMKHH: hkkh chm aoapaHH lqjmaad WQfliiauiTOpmn 
jio3hmkh, yjiapHHHr tckmcjikth MapKa3jTap <m3Hrara rtepneH2 Htcy3ffl() SyjicHH. 6 y«aa 
6y  AQHpa-nai) TOKHCJmKjiapB Ghjieh Herapa/iaHraH cocyii ttapflacH cnpr TapaHrmirH 
KyqjiapH rawatpH HaTH®acHJt® K - maKjrara s ra  OfjtajW.

KATET— KATET— i f FPH 6yp*raKJm yq&yp'ias:HHHT (Keknc 6kh -cijiepHK) ij^ppn 
6ypqarHra in sm m w  mkkh tomohaah jjap fynpn. By ia ia  t^ f^ h  6y,p>taKjui o^xfwx  
jm6yp«iaK p,e6 tf)an,aT 6H ira  TyFpn 6ypqaKKa ara 6j?ara« ynSyp<iaKKa aiiraiJiawt.

K. IlHijj&nopa Teopewa.
FpeK. »a9e®t>S <«nw roc.) —  u iosyH .
KAHECTBEHHAJl TEOPH3 flH^epeHUHajibiibix ypamieiiHH —  £H<j)(})epeimnaJi 

TeHrjiaMajiapHHHr CH<I>AT HA3APH5ICH— flHtficttepenuna.! TeHrjiaMajiapHHHr emiMJiapti- 
HHHr y3HHH TonMacaaH, 6y  ciHMJiapHHHr xoccajiapHBH y p ran in u . Kyn ^ojijrapfla 
CMHMJiapHH oiuKop KypHHHiufla to h h 6 6yjiMaraHH yiyH , ^Hip^epeHUHaji TeHrjiaMajiap- 
HHiir C. h. KaTTa a^aMHHTra s ra . flii4)i})epeHiiHaji TeHrjiaMajiap C. h . acoc>iHJiapH 
pyc MfiTGMaTHm A_ M_ JlanyHOB m  ^paH ays MaTemanBm A_ OyaHisapeflHp. K«tau- 
mojihk AHfj)(t)epeHUHaji TeHrjiaMaJiapHHiir C. h. pnBOK Jiannum ra coBeT MaTeMSTHKjia- 
pH,iaH A. A. AHiapowoB, H. H. B oto jik i6ob, Ji. M . Kpn-tce, B. fl. HesMHUKHfi, 
H F. neTpoecKHft, B. B. CienaHOR sa  S cm ^ajiap  u a r r a  xitcca i^^ntaHJiap.

j!I,H(J)4)epeHnrtaJi TeHfjiauajiap C. h. hhht acocKfi ^ . i h k s ^ k  *tnSHiy»a apeO- 
jieMfijiap, 'a3HK.'i*im»c ripaCjieMaJiaf sa  e«HMjiapHH»r na;pairei$aapHi 6ofjbh«hh.

M  h  3  h  ^  j i  h  n  p « i 6  j i c u a  J i  a  p .  M h s h ^ j i h  ^ ^ ( f i e p e H H i i a j B  w « r 3K H i B j a p H a i i r

tenrjiaM a K^apaO 'iHi^HjiaAH.

/lH(jK})epeHunaji TeHrJiaMajiapHHHr C. h . ^ a  6yH,iafi TeHrjiaMajiap enHMHHHHf 
t —  oo flarn acHMnTOTHK ^ojiaTH xaK,;i7!;irn Macajia JpraHHJia^H. ByHflafi e»iHMjiap«HHr 
ycnur aapaw acH  K09ij)(J)HUHeHTjiapra Cofjihk; p aB H iiw i ojiHHazw. Eu-HMJiap 6api\apop- 
jinrHHHHr KpHTepHfijiapH ^ochji ^HJiHiia,iH. yjiapHii 6hphhmh uapxa A. Ai. JIi>r.yHOB 
ypraH raH  ZI,H([)4)epeHUHaji TeHrjiainajiapnHHr C. h. hh3hhji« ffwtxjjapeHUBaji Tenrjia- 
iia.nap e<iHMHHHHr HOJWiapHHH T eK uinpnm  Cnjian m m   yryjijiaH aA H  (yjiapmwr cohh, mh- 
3HiyiH SpKJIH eHHMJiapH HOJIJiapHHHiir TaKpOpjiaHHUIH).

M H 3 r i , f j i H M a c  n p o 6 j i e M a j i a p .  J^yiiHflarH TeHr.aaMajiap cncTeMacH i^apa6 
•iH^njiaflH:

E'iHMjiapiiHiir JIsinyHOB 6yfiH>ia TypFyH.iHrH Ba flaBpnfi e'iHMJiapnHHr MaBwyAJiH- 
rn M ?ca.iajiap« ? « r  My^nM ^ncofijiaHaAH. By Maca.’iaj»pHH ^ a j  ipjranma acocaH 
JlanyHOB Huuia6 MH^aH MCTAHJiap KyJiJiaiiH.ia.iH. EwM JiapnHHr Maxcyc nyi^ra h t^ o -  
<JH,iarH ^ojia™  Tyjia-TyKHC ypraHHJiran. HHTerpaJi s rp n  >iH3H^JiapHH Maxcyc Hy«,Ta 
arpo^siw a 3wac, OajniH fiyTyriH'ia Tc^ujnpHui wyxnM Macajia xncofijianaOT.

E i H M j i a p H H H r  n a p a M e T p j i a p r a  e o F J i H ^ f i ^ j i H i m ! .  P s r  'TOMWjiap 
fctJi juiK, C yjiran napaMeTpjiapHKnr y3rapuiuH 6H.nan MBpHfi eMHMJiapHHHr canjiaHHUlH 
HAKii/uirH Macajia 'TeKnn»pHJia7ai. fOi^opH xocnjiajiapn eriHHa kh*ihr napaMeTpjjap 
lym iam raH  TenrjiaMajiapHH TeKuiHpHinra n y n  Hiujiap 6'ifaaijiaifr?m .

A a a  6.: A. M. JI » n y  « o b , OGmss aefla^a ef> ycTO*ft««oc.Tw r ocT-ex»3*aT,
|fl.~ J!., 1950; A. n y  a « K  ape,  O KpHBbix, onpe^ejiHeMbix flB$<J)epeĤ *aJifefcbmH ypaBHeHHjwii,

n

C H C T C M a C H  c k h  ^ H T T a :

n

%T =  fl(*i .  **........... % 0 ( <  =  1. 2, . .  ., n).ai

1949.
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KAHECTBEHHblE METOAbl —  CH4»AT METOflJIAPM —  MacajiaHH eMMac/(;m 
ym wr e>mMiiHHHr 6en>3H xeccajiapHHH KypcaTHHira hmkoh CepymH MeTo^jiap. C. m. 
fiiwKHt e^iHJia^nrait inacaiiiajiapra KyftHAariwiap mhco-jb S y jia  ouuw ir 1 ) AHijMfiepeBunaji 
TeHrjiaMaHHnr eMHMH TypFyH eKii TypFyn smacJiKrHHH, yjiap»HKT TefipaHiraiH eKn 
Te^jaHMaoiHmBH, ^aiw tH  m n/K »r» Maxcyc HyKja-nap yMpauiHHH aiiH^jiaui; 2) /  ( ? ) = 0  
TenrjiaMa HJiAH3jiapHHHHr >Ko8jiaHHui xycycHHTjiapmiH K^pcaraui Macajiaiil, yjiap j^i- 
^h^hS Ba ^aimaft apHM TeKHc/iHK/ia wo».namra«H8TRHH Im jftnam .

MaTewaTHKa ch4»T xapai:TepHAarH a f ip u i Macaaajiap GiiJiaH ajuianaMOHjiap y i -  
pamraH, jieKHii C. m. 4>a^aT X X  acpra KejiHfirnna Kenr Tsrpi^ui^it. Mmbjibh, /uwfxjie- 
pewmaji TeHfjiaMejiapmwc CH<̂ aT Haaapnacara pyc M afiaiarata A . M. JlsinyiioQ 
acoc coji ut. BapnauHOH Macajia-iap^a C. m. co^aciwa cofleT MaTeMaTHKJiapH/jaii 
Ji.: A. JIiocTepHnK Ba JT. F. LUHiipejibMaH snr My^iiM HaTH*aaapra spHui/w iap.

A a a 6.: A. M. i l »11 y  n o b. OSman 3aAa>ia 06 y c T o A to b o c tk  ro<rrexBWPT>
M., 1'950; J l. A. J X i o c T e p i r i t K  it .1. r .  £H h h p  e  ji b m a h, TononOfHiecKHe n e v t jp  B i i jw a -  
Hhohhmx 3 a f la ia x , OHTH. M., 1930; B. B. H e m u  h  k  h 3 , MeTOA H eno«BH «iibix TO*ieK b an a - 
jiHoe, «ycnexH  M aresraTmiec khx  :i?wk», ra.in. 1, 1936.

KBAflPAHT —  KBAflPAHT —  hkkh  nepnen- 
.HHKyjitip KoopAHiiaTa y ^ n  ĵ ochji KHJiraH TypTTa 
TyppH 6ypnait/i,aH 6h p h .

K- c o a r  CTpejiKacHHHHr ^ a p a K a ra ra  Tecna- 
pH H yH a.iniii/;a iiOMep.;iaiia/(H Ox tsa Oy ppHM 
yKJiapHHHr Myc6aT HynajiHm.napn PnjiaH n e ra p a -  
jiaHraH TyFpH Cyp'iaK  C iip m rm  K. Ae6 , \hco6- 
jiana/iH.

TypTHHMH K- 6aT>3an 6hphhmh MaHtj)Hfl K.
/ie6, yqHHMH sc a  hkkhhmh Man(|mfl K- /te6 aTa- 
jia/(H Ba jjoKaao. A rap  MOK  CypMaKHHHr y » n  
KoopflHiiaTajiap 6oiiih 6H.naH, Cyp>iaKHHHr i^y3- 
FajiMac OK  tom ohh Ox Hpnw yi-; CHjian ycT- 
M a -y c T  T y m c a , jieKHH i^y3FajiyB'in OM tom ohh 
6«pop K- h h h t  HMHi/ra* wofeiamraH Cyjica, y 
^ourfla M OK  CypntiK ynia K- na e ia /in  /leflh- 
uia/iii, MacajiaH, MOK  CypMait hkkhhmh K. Aa 
(Mppan/ia) eTa/iH (99- pacM).

K- Koop/WHaT 6y p ia iH  eicn MopaK >;aM fleiiHJia/iH.
K B A ^P A T — KBiAAPAT —  i« k h  k jiu h h  tom obh TeHr ftyjuaw  (6yn/(aH 6a p ta  

TOMOHJiapnHHHr T enr.™ r» Ke-ji«6  MHKa/pi) TyppH TyprrCypqaK. K . hh  y u iapn /iaH  Cn- 
pK/farH 6y p 'ia rn  TyFp» 6yp*ja« 6y.irafi (:6yH/iaH 6apMa SypMaKJiapHHHHH' TyppH 6yp- 
MaKJMtm KejiHo <iH^a/in) poM6/inp  /ije® Taiipi«|i.iam ^aM. m jm khh. K B a/iparra  6yn/(aii 
Ta"hpH(f> 6epm u ^aM mymkhh: K - — CapMa TOMOHJiapn Ba 6apMa CypMaxjiapn TeHr 
6y-.nrafi napajwiejrorpaMM/jHp.

K. h h h t TypTTa cHMMerpnH yiyi Cop: hkem nHaroHajib Ba hkkh  y p ra  >iH3«:; 
(^apaMa-i^apuiH TOMOH.iapHHii ryTaunnpyBMH KecMa). K- ra  Tam^H MH3HJiraH na 
hmkh MH3miraH aftjiana sicain mvmkhii K- MyiiTa3aM Kyn6ypMaKjiapflan 6npnm p  
(H_ npaBH.ibiibifi MHoroyrojibHHK). K. h h h f  ^HaroHajiH y3 tom ohh CHJiaH yjiMOBAoui 
9M3C (l^. CoH3MepHMbie nejlIIMHHbl, HeC0H3MepHMbie BejlHMHHbl).

KBAflPATHHECKAfl CUIMBKA — KBAflPATHK XATQ — ^yfiHAarH Htf>oAa:

V- Af + A f  +  . . .  +  A^

6y& w  A —  yjiMaui xarocH, su ih  MatytopHHHr ^aiyi^Hii KaflMaTn 6HJiaH yjinaC toph.h- 
ra»  KjHflfciatH opacHAarn aflHpMa. n— yjiM am jiap  cohh, [A*] —  Taycc 6yftHMa Ahfhh/ih- 
i ih k t  6ejirnjiaw«iiit.

K- x- yTsaaHjtraa y*>*a4itJtap anH\.nHrHHHHr Ba ai})3ajinHriiHHHr hxuih KpHTepHii- 

ch, >iy«KH, CHpHiiMKAaH, K- x. Mniytopnra aCcojuoT l^HftMaTii K a r a  6yjiraH TacqAH(j)He:
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xafojiap lyiecaH kam Ta-bCHp ^H.na«H, nKKHHMHflan, K. x . SapKapop, uiy ryt[)aftjiH 
awaJifla yHqa Karra 6yjiMaraH coHjarn ymanuiap 6y xaTo K,HftMaTHHH ^OHH^apjm 
flapawaaarH aHHŝ jiHK GnJian Tonaiura' hmkoh 6epajn. ,

HaMaHHnr K. x. lywqa khiihk 6yjica, 6y qaMajiaaiHHHr y3H .uiyiwa 3<J)(j)eKTHB
xHco6jiaHaaH.

H. OuinSKa oKpyrjieHHH, FIorpeuiHOCTb, OKpyrjienHe.
A *  a  6.: B. H. P o m a  n o  b c  K h fi, SjieMeHTapiiufl Kypc MaTenaTHnecKofl cTaTHCTHKH, 

H3fl. AH y 36eKCKO0 CCP, TamKeHT, 1963.

KBAflPATHMHAJ! HPPAUHOHAJlbHOCTb —  KBAflPATHK HPPAUHOHAJI 
JIHK — 6yiyH (paunoHaji) KossjxJmuHeHTJiH KBa^pai TeHrjiaMaHHHr HppauHOHaji hji- 
£ h3h . Boiu^ana aflTranfla, K -  n. —  pauHonaji coraap  ManAOHHna KejirapHJiMaftflHraH

A -f- B l y~Q
KBa^paT TeiirjiavaHHnr HjiflH3HflHp. K. h . jjap ^ohm  ------------ ' -------  KypHHHui^a Tac-

BHpjiaHHuiH MyMKHH, Synfla A, B, C, D  —  6yTyH coHJiap, D +  0 Ba C 6omi^a 6y- 
t \ h  coHHHHr KcaapaTH 6yjia ojiMaft^H. K . h. ^aK iw arn acocHft TeopeMa JlarpaH *  
TeopeMacH (ly )  Ba VHra TecKapn TeopeMa^Hp.

K- Kaa^paTHoe ypaBHeHHe, Hppau,HOHajibHOCTb «-h CTeneHH,
KBAAPATHMHAH 4>OPMA — KBAflPATHK 4>OPMA — KyiiHAarn 6np w h h cjih  

h kkh hm h  iiapajnajiH nojiHHoy:
n n

F (x u  x , ............  x„) ^  ai1Xl*J'
t= i  M

K. (t>- oAaw a A =  \\a ij\\ KBaflpaTHK MaTpHiia 6n.naH xapaKTepjianaAH. KoMnjieKC 
K03}x})HuHeHTjiH x  y 3rapyBqHjiapnH hh3hkjih aJiMauiTHpHui epjaMHAa K . (J). hh 
KyHHjiarH KypHHHiiira KejiTHpHin mymkhh:

lA + ‘4  +  • • •  + y \ ' k < n -
A rap  d jj  j^ H iy if i  6yjica, jieKHH x y 3rapyBqHJiapHHHr qH3H^JiH ajiMatuTHpHiiiH 

^ n i^ H ft  conjiap MaftflOHHfla ^apa-nca, y  >;ojj^a F K . <j>. KyftHAarn uypHHHUira kojith- 
pHjia/ui:

y \  +  l4 + ■ ■■ +  y ' i - y 2s^ - - - - - y %  * < « .

6yn,i,a Myc6aT KBa^pawiapHHHr s  cohh F hh 6y KypHHHiiira K.aH,naft ycy.n Chjihh 
KejiTHpnuira 6ofjihi  ̂ CyjiMaraH ^ojifla y3rapMaftAH (iy Hiiepunn 33KOH K . CnrHa- 
Typa K . (f)- C  MaTpHuajiH xx, xt , . . ., y3rapyBqHJiapHH mh3hi^jih ajiMauiTHpraH- 
aa K . <j). hhht A MaTpnuacii CAC' MaTpnuara y ia^ H  ( C — TpaHcnoHHpjiaHran fa.) 
waTpHua).

xt , x.2, . . . .  xn y3rapyRqH.iapHH opToroHaji aJiMauiTHpnui iiaTH*aCHAa F  hh  
^vS.H®rH KypHHHmra KejiTHpnui MyMKHH:

K y \  +  \ y \  +  • • • +  ^ny\, (*)

OyHAa X,x, X.it . . ., Xn —  K - <|>. HHHr HHRapnaHTjiapH 6yjiraH ^aiyi^iiH coHjiap (iy 
OpToroHajibHoe npeo6pa30BaHHe).

lO^opHAa 6aeH f;H.iiHnraH TeopeMaJiap MaTeMaTHicaHHtir uynrHHa 6y.iHMJiapHfla 
wyjjHM Ba icyn tb t6h^ srajia^H. Macajian, anajiHTHK reoMeTpHwa 2- TapTHfijiH arpn  
hjbhi^ (chpt) hhht TypHHH aiiHKJiaui/ia acjiH^a K .  ty. hh (* )  itypiiHHmra ^ejiTHpHui 
^a^HflarH Macajia eqnjia^H, sjuiHnc, rnnep6ojia Ba iuy  Ka6HJiapHHHr apHM yiyiapnHH  
^HcoCjiaui sca (*) 4>opMyjiaaarH X coiuiapHH ^HCo6jiauira KejirapHJiaAH.

ilH^jtjiepeimHa.! reoMeTpHflAa jterapyBqn atJ =  a i j f a ,  x2............. xn) k o 9$ $ v *
imeHTjiH K. (J). ^apajiaAH, uiy MyHoca6aT 6HJian K. ■]). H33apHHCH hhth Ma3MyH 
('HJiaH foftHTHjia^H. K. (J). opacHfla Myc6aT anHi^jiaHraH K. 4>. Jiap Karra a^aMHHTra 
sra, yjiapfla X /> 0 , i =  1, 2, . . . ,  n (ij. FIojiOKHTejibHO onpeflejieHHaa K. 4>-)- Wy* 
BHHr^eK,MaH(J)Hft anHiyianraH K- <J>. Jiap (^ ,< 0 , /= 1 ,  2, . . . .  n) ^ap&iaAH.
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A A a 6 : .  H. M. T e /i b 4> o h /u OcM OBbi jiHHefiHOfi ajire6pu. r o C T C * H 3 f l a r .  M.. 1951; 
r. E. I U h / i o s , B B e a e H H e  b  T e o p H io  jiH K eftu b ix  n p o c T p a H c T B , To c T e x H 3 A 3 T , M., 1952.

KBAAPATH4H0E 0TKJ10HEHHE — KBAflPATHK OFHUI —  xu x2............. x„
MmyiopjiapHHnr 6«pop  c M H ^op^aH  nyftHflarHra teH r ofhu ih :

c — x  6^jiraHAa K . o. s a r  k h iihk i^HHMaTra s ra  6yjiaAH, 6yHAa x — MH^opjiapiiHHr 
y p ra  apHdiMetHK ^hhm3th :

E y  ^o/iAa K. o. xu  x», . . .  xn M H ^opjiap  cncTeMacHHHHr comhjihuj yjmoBH 
CyjiaflK. Ba3HHft K- o. ^yftHAarH HcjioAaHHiir KBaflparaK h jia m h  CH<j)afiua ahhi^- 
Aaii&AH:

6yii,vi Pi, th ...........Pn coHJiap moc paBHiu/ia xu x2, . . ., x„ MH^flopjiapHHnr OFHp-

jui:c.ri,i;jn. c M H ^op Ba3HnS ypTa ^nfM aira, htjhh

ypT a i^HftMaTra TeHr Cy.araHAa Ea3HHfi K . o. h h h t  ^HHM ara a n r  k h m h k  6 y -  
jiaAH.

S^THMOJUiap Ha3apHHCHfla |  T?COAH$H:"i MHI^AOpHHHr y3 MaTeMaTHK KyTHJlMaCH- 

AaH ff K . o. fleraH ,ia  flHcnepu,HHflaH ojiHHraH KBa/ipaT h j ia h s  TymyHHJiaflH (i^. 
M a Te Ma T H^ e c K o e  o>KHAaHHe):

riw uiH  Sa^ojiauiHHHr KBa/ ipaTHK xaTocn n.e.6 arajiam (n- KBaapaTHqecKasi ouiHfwa),
KBAflPATHHHOE CPEflHEE — KBAflPATHK yPTA KHHMAT. n t ,i  au a2,

., an ( n > 2 )  coHHHiir KBaAparaK y p ia  ^HftMara i^yftHAarHra Tenr c -n:

V. y. i .̂ alt a 2............an coHjiapHHHr ypTa KHFMaTH/iHp (i^. CpeAHee l:Hceji)
au a>, . . . .  an coiuiapHHHr b .  y. i^. iuy coHjiap KBa^paTJiapHiiHiir ypTa apH(|)MeTHK 
HHftMaTHaaH ojiHHraH KBaapaT hjiah3,jh p .

KBAAPATHHHblE HHCJIA — KBAAPATHK COHJIAP— r? KypnnHiuH^arn
HaTypaJi coHJiap, Gyn^a n =  1, 2........... n. K . c. hkkhhmh Tapra6jiH apH^MeTH*
^aTop ^ochji i^HjiaAH (i^. ApHijiMeTmecKHfl pn/i), lyiTopnHHr 6hphhhh aftnpMajiapH 
HaTypaJi ^arop 6yjia4H, H!'.Khh'ih aftHpMajiapu 6npra tc h t  6yjiaAH. K . c. (JmrypajiH 
coHflapHHHr (k;. 4)ttrypHbie qncjiaj xycycnS x oJW -HP-

KBAAPATHHECKHPl BblM ET no Mo/iyjiro p—p  moavji 6vflHHa KBAflPATHK 
H E rH PM A . x^t= a (mod p) T a^ocjiaw a e>iHMra sra  6yjiraH >;oji/ia Ba 4>ai âT my 
j^oji/ta p  6HJiaH y3apo t \ 6  6yjiraii a cohh p  no/iyji 6yfiH>ia K. M. AeftHjiaAH; fy  
Ta^ocjiaM a e>iHMra s ra  6yjiMaraH ^oji^a Ba (Jia^aT uiy ^oji/ia p 6m ati ysapo iy ^  
6Jjira ff a cohh p  Mo/iyji 6yftHwa KBa/i,paTHK MernpMaMac ae6 aTaJiaAH.

Arap p  —  Ty6 coH 6i/jica, y  Jjo-i/ia p  Mo/iyji 6yte>ia KejirapHJiraH lefnpMaJiap 
CHCTeMacHAarn fo. ripHBe/ieHHaa CHCTewa BwieTOB) coHJiap/ian apMH K. i .  6yjiaAH,

n

x  =
*1 +  +  • ■ ■ + !?»

n

Pj Xj —  c)2 +  P2(x2—  c)a +  . . . +  pn (xn—  c f  
P l + P 2 + - . . + P r t

Plx \ +  PjX2 +  ■ ■ ■ +  Pnxn 
P l +  P-i +  • • • +  Pn

02 +  a |  +  . . . +  fl2

n
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apMH sca KBa^paTHK qerapMaMac oi/jia^a, atHn ynwcH ^aw, CyHncu ^au fa-

ja H  Oyjia^H K . m. hh Ba KBa,npaTHK «ierHpMaMacjiapBH 6h jih6 o.hhui yqyH Sfljiep 
KpHTepHHCH^aH (i^.) f}»fl^ajiaHHJiaflH. By wacaJia JlejKanirp sa  5!ko6h cHUBOjuiapH 
(H- Jle/KriH^pa chmboji, 3ko<5h chm ho") «ps»MHfla ocoirrnHa ^aJi KHJiHnajiH.

M hcoji. 13 Mo,iyji 6JflHMa 1, 3, 4, 9, 10 Ba 12 co iu iapn  K- 'i. 6ym .m , 2, 5, 
6, 7, 8, 11 conjiapH KBa;?paTHK qernpMaMac S^jiaflH.

KBAflPATHMECKHft HEBblHET no Moflyjno p—p  Moflyji CyflHqa KBAflPATHK 
HErHPMAMAC. i^. Kiia/ipaTHMecKHii BbiweT.

KBAflPATHOE yPABHEHHE — KBAflPAT TEHTJIAMA: c x * + i * - f - c  =  0  
k y p H iih iu /ia rh  TeHrjiaM a, fiyH^a a / 0 ,  a, b, c nos(]Ki'Hu,HeHTjiap j ^ h ^ h R  c k h  koMii- 
jien c  c o iu ia p  6yjiH iuH  mvm«chh. d f la r / i a  ^aK,Hi^HH K03dx})HUHeHTj]H K . t .  ^ a p a jn /w .  
KoM njieKc c o iu ia p  M aft,ionH;ia K . t .  j^ap n o u w  HKKHTa e^H M ra s ra  6£jm /iH .

A rap  a =  1 6yjica, K . t. Ke.iTHpn.nr3H lv . t. AefiHjiaAH, y  oflaT^a x* +  px  - f  q =  0 
■ypHHHUMa §3HJiaAH. A rap  6 = 0  &;h c = 0  eKH 6 = c = 0  6yjica, K .  t .  >)a,ia K. t .  .aefinjiajlH.

Arap CyTyri KosiJxtwuneHTjiH K. t . 6HTTa H p p a u « jH a ji 4 - «  Hjifliera
» r a  OyjiCa, 6 y  TeHrjiaM a hkkhh>ih n p p a n H o m ji x2 =  —  a  H .i/iH3ra >;aM a ra  6 ^ j » -  
j h ,  CyHfla rx— paunoH aJi co h , a  —  nppauHOHaji coh .

A rap  a, b, c jiap >;a^Hv;nri con.iap Ba v  +  vi (v +  0 ) — K . t .  hhht HJIAH3H 6}ji- 
ca, yHra Hymwa CyjiraH u —  vi cohh jjaM K . t. nHiir HJi,5H3H 6yjia/w. ByTyn ( Ik h  
paUHOHaJi) r.o3f['(j'HiineHT.nH K. t. HHiir HppauHOHaji n.’iflH3.'iapH KPaflpaTHK Hppaiwo- 
HBJIJIHK AeftHJiajiH (i .̂ Hppaunona-iLiiocTb n- ft CTeneHn).

K . t .  H;i.mi3;iapHiiHHr i ih f h h a h c h  —  —  ra  T en r, stm ih  xx -\-x* = — iL ,  HjiAH3jia-
o a

fHHHHr KynaflTMacH s ca  —  r a  TeHr, aw iH  xL • x2 =  —  (i^. BHeTa ^ o p M y jiu ). 
a a

K. t . HKKHimH aapajK ajiH  6 n p  HOMai>jiyMJiH TenrjiaM a /*e6 j$av a ra jia /iH . 
KBAflPATHAH MATPHUA —  KBAflPAT MATPHUA —  flyji Ba ycTyHJiapH cohh  

fw p  i h j i  6 y jiraH  M aTpjina.
KBAflPATPHCA —  KBAflPATPHCA — TyFpH 5ypqaKJtH flenapT KoopAHiiaTaJiapH

CHCTeMacH^a TeHrjiaMacn y  =  x  c \ g ~  n y p n n n u i/ ia  6 y jiraH  tckhc 9rpH 'IH 3 H V  6yn-
2r

/ui r  —  Mapi;a3H i'.oop;iH»uT fiouiHAa O y jiran  afijiaHaHHiir OA pa/w yCH  (100 - pacM).
KBaaparpHca O Hy^Ta arpo^naa (coaT erpeji-

KaCH 6^ftllia) TCKHC aHJiaHVBMH OM  TyppH 1H31H{ 
6njiaH K 'B '  TyFpH ih b h ^  K eannraH  P  Hy^Tajiap- 
HiiHr reoMeTpm; ypHH aeC Tai>pni}ijiaHHUJH MyMKHH; 
5v A'i3'TyFpn 'inaHK Oy  y i^ a  napajijieji 6yjra6 
Ox yi^ fiyHajiHiiiHfla tc k h c  ^apaKaT i^hjih6 KyiaflH; 
OM TyFpn MH3HK TyFpH SypqaKKa (90° ra ) 6ypHji- 
ra iw a k ' B ’ TyppH mh3Hi  ̂ Ox yi  ̂ 6yfiHqa OA =  r 
Macoijiara ny^aan.

K . ^a^HMrn rpeK MaTeMaTHKjiapnra waiJiyM  
6y;iraH: CypuaKHH Tenr y i  i^HCMra 6yjiHOi (n. Tpii- 
ceKUHH yrjia) ^aiyuw ra MacajianH eromfla EHnnnft 
Sjihackhh  K. hh 9paMH3fl3H oji^HiirH V acpfla, * m -  
pa KBa/ipaTypaCH Kna^paTypa Kpyra) i^ K A a r a

•  .cajianH etfHuifla K. hh ^.HiiocTpaT spaMH3,iaii oji^HHrH I V  acpaa HinjiaTraH.
Arap x 0  6yjica, K . TenrjiaMacH/ian:

y 0 =  lim x ctg —  =  l im ----- —  =
x-+o 2r  x - o  . n x  n

2r
» c jih 6  MHK^aflH, 6yH ^aH  ye KecwaHH CHJiraii ^o jif ia  paAHycM r  C y jiraH  f lo n p a ra  T en r- 
X»ui KBajipaT Jicaui MyMKHH.

A A a 6 . :  r .  <J). j e  J I '  O  n  r. t  a  n  b .  A h r j im s  f ie c K O iie w o  m u m a ,  l o c r e x n a s a T .  M . ,  IbSffi 
S .  I .  U  e  B t  e  H, H c t o p h m  uaTew aT H K H  b speeH O C T H  h  b  c p e f ln i ie  nt‘K a , O H T H . M . ,  1 9 3 8 .
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KBAAPATYPA— KBAAPATyPA: 1°. K.— KBanpaT 6HpjiHKjiap/ia H-honajiauvm 
Ko KaTTajiHTH. 2“. K .— fiepHJiratf ({wrypara Tettraoui 6yjiraH KBa,npaT Jicaiu. 9°. K.— 
HHTerpajiHH j(H£o6jiaiii. KyfSaTvpa TepwHHHra cojiHuiTHpHHr.

KBAflPATyPA K P y fA  —  flOHPA KBAflPATyPACH —  6epHjiraH /tonpara renr- 
Aoui Kna/ipat ncaui ^a^H,iarn MacaJia. Bv Macajia fiypqaKHH TeHr y>ira 6yj!Hm (^ . 
TpHceKOHH yrjia) sa  KySmi HtvKftTaHTHpnm (n. y^BoeHHe Ky6a) Ka6H, unpKyjib ea 
qH3FHi epflaHH 6HJiaH eqHjiMaftAH. A- k , x% =  l t r a TeHrjiauanu eMHiiira (OyH/ia 
x — n3Jianrau KflflflpaniBHr tomohh, r  3ca 6epHJiriH AOHpauiuir pa/wycH) eKH
x =  V' Jtr-r  Kectra Howiira Ke-iTprpnjiajtH. /IeKHH KecManH n,Hpsyjib Ba <ih3fh4 epaa- 
mh 6HJiaH Hcam :<pHTepHHCHra (i^. KpnTepHfi) i; ypa, x  KecMaHH unpKyjifa Ba >jh3fh'i 
epAaMHAa ncaui MyMKHH awac, ‘iyunn n  cqhh (aa j /  n  ^aM) TpaHCueH^enT, hwih y 
6yTyH K03.htHUHeiiT.TH ^ e i  ^anA aii ajireOpaHK TeHrjraMaHHHr hjiah3h 6yjia ojiMafi/w.

Bupoi^ x  =  Y ~ S r r  KecMaHH HcaaiHHHr 6qwx& BOCHTaJiapH 6op, »acajiaH, i;. 
wacaJiacHHH KBa/ipaTpaca (i^.) ep;iawn«a cihui, eqnuiHHHr Tai^pHfiuft ycyjijiapa ua 
Jk- k. jjanaaara MacaAaHH CTHumHar uexaHHic ycyjijiapn/jaH (uacajiaH, JIeoHap.no .u  
Bhoth uHJiHiwpnflaH) (JioflflajiaHHiu mymkhh.

A a » 6 : .  4>. P y j  k o ,  O  K n a f lp a r y p e  * p y r a ,  O H T H , M . .  1936; A .  A « j i e  p ,  T e o p n s  r e o .  
M erp niecK H X  i io c T p o c n u fl , M . ,  y i n e , n r n 3 ,  1 9 4 0 .

KBAAPATyPHW E <M)PMyjlW — KBAflPATy, A 4>0PMyjIAJIAPH — HHTerpaji 
ocTHAarn ĵyHKUHHHHHr 6at3H nyi^TajiapAarH i^HHMaTjiapnra i^apaS aHHi  ̂HiiTcrpajinH 
jjHCo6jiaui (^opMyjiaJiapH. K. (j). ra Chmiicoh CHMncoHa (JiopMyjia), KoTec (jiopwy- 
jiacH Ba Souii^ajiap mhcoji 6yjia ojia/in. 3Hr oahhh K. (6, /ian CwpH Tpaneu,H« 
(JiopMyjiacHAHp:

b

J  f {x)dx ^ = ~  l/ (a) +  m ~ {t' ~ < f  f" (6),

a
Oyn/ia

a < l <  b.

A a a f l . :  C .  M . H  b  k o  ji  b c k  a  S ,  K e a f lp a T y p H H e  (J io p H y jiu , r o c T e x H 3 fla T . M .,  |958 .

K B A A P H JIJIH O H  —  K B A flP H J lJ lH O H  —  o p ^ a c n r a  15 Ta HOJib e 3HJiaAHran C np 
6 H.iaH TacB H pjianran coh  (< bpanuna Ba AK.LU /!a ), h m h  1015 c o h h . B a M ii MaMjiaKa t - 
jiapyw (AHrjiHH, TepMaHHH) K . /leo  1021 coHHra afiTHJia/iH.

C oseT  MaTeMaTHKa aA aC neT n^a K. TepMHHH HuuiaTHJiM?fiAHraH 6y:m6 ko ji/ih , 
/leca  Cyjia/iH .

KBAflPHPyEMA3 OBJlACTb — KBAflPATJIAHyBMH C o*A  — Ma-bJiyM losra 
ara SyjiriH co^a §kh 6apn 6«p )Kop/?aH MaBHOCH^ara Mai-iyw TexHC y jiiosjm  co^a 
(^. Iljiouiaab, Mepa MHOwecrBa).

Coj(a KKiApaTJiaHysvH SyjiHiuH yqyH yHHHr 'terapacn nojtra TeHr io3ara ara 
6yjiHiim 3apyp a i  eTapjiHflHp. By mapTHH ^auoaTjiaiiTHpMaii/wraii Ba, aew aK , KBaiip iT- 
jiaHMafi/iHrai! co^ajiap ĵ aM Mas>KyA,

A a &6.: B. B. H e M u n K n f l  h Ap., Kypc MareMaTKqecKoro aHa;iH3a, r ,  t . ,  1, 2, Toc- 
TexH3^aT, M ., 1944; T. M . <J> u x t  e  u r  o n b n , Kypc AH^xt^peHHHajibHoro a HHTerpajibHora 
iic^HCffeiiHH, r  t .  2, 21, <&H3**aTrH3, M ., 1963; 3 .  J1 e o e  r, 0 6  H3MepeHHH bcjihhhh, V4ne.nrn3, 
M ., 1960.

K B A 3 H rp y firiA — K B A 3 H rp y n n A  —  ^ y ta /u irn  TeHrjiaMajiapAau ^ap 6np«
em m ra sra  bd (^a^ar 6HprHita ciHMra sra  6yjiran rpynnon/i (i^.):

ax — b, ya =  b. (*>



If-2 KBA3HJIHHERHHE yPABHEHHS

UlyHAav”! K pm 6, K. Ae6 uiyHAaft G =  (a , b, c, . . .} Tyn.iaMra afiTHJiaflHKH, 
yHAa KynafiTHpHin Jie6 aTaJiraH CHprmia 6HHap aMaji aHH^jianraH ba ab =  c  Ka6n 

6eflrHjiaHaaHraH 6yjiH6, 6 y  aMaJi (* ) TeHrjiaMaHHHr 6 n p  KHfiMaTJiH eHHJWiuHHH ^atioaT- 
jiaHTHpaflH. Arap K. aMajinra KaunafiflHp f;yuiHMqa uiapTjiap nyfinjica, K. h h h t Ch- 
pop Maxcyc chh<})h a>KpaTHJiran 6 yjiaM . K. h h h t snr Mŷ HM chhiJih KBa3Hrpyn- 

naAan accounaTHBjiHK ( f ; .)  (ab)c =  a{bc) ^OHynmiH ^aHoarjiaHTHpHiiiHiiH Tajia6 
KHjiraH^a ^ochji 6yjia,iHraH rpynnajiapflnp (k,.).

K. IIHHT HKKHHHH l̂ H3H âpjIH CHH({)H AHCTf)H6yTHBJlHK KBa3HTpynnaflHp, 6 y  CHHl})
K. fla AHCTpHOyTHBJiHK njoHyHH CawapHJiaAHraH uiapTfla x,ochji khjihh3Ah :

$ p T a  apH(})MeTHK k,hhm3 th h h  TonHiu aM ajiH ra HHcOaTaii ojiHHraH 6apna  ^aKH^ufi 
coH jiap  rynjiaM H  AHCTpH6yTHB K. r a  mhcoji 6 y jia  ojiaflH  (k;. CpeAHee HHceji).

Arap a, b 9JieM eiiTJiap ^ a p  ^ a a n a f i  6 y jira H a a  (* ) TeHrjiaMaHHHr 6nprHHa e e !ihm- 
ra  s r a  6yjiHuiH T ajia6  nHJiHHca, 6ynaaP K. jiyna aeftnjiaA H .

AflaO.: A. P. K y p o i u ,  Jlennnn no o6meil ajirefipe, <t>H3MaTrns, M ., 1962.

KBA3HJ1HHEfHHblE VPABHEHHJl — KBA3HHH3HKJ1H TEHrjIAMAJIAP —
i^yfiHAarn KypHnnui,iarH TeHrjiaMajiap:

(*) K. t .  u HHnr ^ocHjiacnra HHc6aTaH h»3hHjih 6yjiH6, u hhhf y3nra HncCaTan 
qH3HiyiH 3Mac; arap flii^epeHUHaJi TeHrjiaMa Tap™6n 6npAaH ioi^opH 6yjiraH xp- 
cHJiaJiapra sra 6yjiraHH j^ojma u hhht loi^opH ^ocHJiacnra HwcOaTan >)H3Ĥ jiH 6yjin6, 
u HHHr KyftH t^pthOjih ^ocHJiajiapnra HHc6aTan HH3HKJIH 6yjiwaca, y jjojifla 6y 
AHiJxJiepeHUHaji TeHrjiaMa K. t . aefiHJiaflH.

KBA3HnEPHOflHMECKHE W HKUHH — KBA3HflABPHfl W H KU W Ul AP — 
6yTyii jjaKH^nfi yiym  ^yfm A arn KypHHHiuAarH yiwyMJiauiran TpnroHOMeTpHK to jih -  
HOMJiap BocHTaciiAa aHHKJiaHH6, Tei>’HC HKHHJiauiaflHraH <j)yHKUHHjiap:

fiynAa nu n2, . . ., n * — HXTHepnfi conjiap, a , ,  a 2, . . ., a k—  6epH.nraH ^a^H^Hfi 
cuHjiap. <I)yHii.u,HHJiapHHHr 6y chh4>h 6hphhhh MapTa jiaraui MaTeMaTHrn n .  Bojib 
TOMOHHiaH 1893 S h ji^  KypnjjraH Ba teKptHpiuraH. Bojib KBa3i«aBpHfi ^HKnmuap- 
h h h t i^aTop 3apypnfi Ba eTapjinjiHic uiapTjiapHHH KypcaTn6 6epran! XycycHfi ^oji^a

KypHHHuiAai H Ĵ ap KaiiAaf« (JiyHiatHfl K. <b. 6y.naaH, 6ywm fj.(x), ft  (x), ,  . .,fk (x) 
tyHKUHnjiapAaH, j^ap 6hph y a n y K m - ta  AaBpufi (yjiapHHHr flaBpjiapH ^ap xhji CyjiH- 
uia MyMKHn), K . ({>. HasapHHCH icefinnHajiHK TienpjiH MBpHft ^yflKHHHJUlp (n. 
FIohth - nepHoflOTeCkait (^yHKuHa) Ha3apnacHHH npaTHui ynyH acoc OJjiah.

KBATEPHHOHbl — KBATEPHHOHJ1AP — a +  b i +  cj  +  dk  K^pHHHUiAarn h^w- 
*), 6yiwa a, b, c, d —  ^aK^Hil coHjiap, i, /', k  y3apo Ba 1 cohh CnjiaH j^yfi&aani 
KyiwSTHpHui /Ka/tBajiH §pAoMHAa foFJianraii 6npop cHMBOJiJiap:

(ab) c =  (ac) (bc) Ba c (a b )=  (ca) (cb).

n

<*>

f  (X) =  / i  W  +  U (x) +  fs (*) +  • . .  +  fk(x)
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1 i j k

i  i j  k
i —  1 k — I
i — k  - 1  i
k j — i — l

>Ka/ifia»ma yciyHJiap,ia TypraH cHMBOJUiapninir caT pjiapA a TypraH cHMBojui<tpra 
KynafiTMaJiapH §3HjiraH. ByH;',a ity n a f .T y B q lu a p m m r T apT ii?n  ca^JiaH H im i (ypHH a,n- 
M aiuM acjinrH) 3 a p y p . HKKHTa K . hh  K y n an T n p n m  y q y ii Kyn^aflHH K y n ^ a ^ ra  K ynafi- 
THpnm ^oH A acnra  aMaji ^ h jih S , K>KopH/ia KejiTHpnjiraH K ynaATH pnw  wa/iBajiHHH 
9T,TH()opra o jih iu  K epan . H k k h tb  K . KynaflTMacH KynafiTyBHHJiap TapT H Snra (Sofjihk.
V  q 2 +  +  c2 +  d1 C0HH I,HHr HopviacH aeflHjiaAH, (a +  bi +  cj d k ) x  
X (a —  bi —  cj —  dk) KynaflTM acn sca HopMaiiHHr KnaflpaTH ra T e n r 6ynam .  
a —  bi —  cj —  d k  K . a  +  bi +  cj +  dk  K . r a  ^yuiM a K . f le aH jiaan . Hojib CyjiMaraH 
K . Jiap KynaHTHpHUi 6yfm>;a rp y n n a  ^ c c h j i KH.na/i,H. K ynafT M anH H r HopMacn nopM ajiap 
KynafiTM acHra TeHr.

K . hh HHrjiH3 ojihmh TaMHJibTOH KOMikieivC coHJiapHH vMyMJiamTHpHm j^anHjiarH 
MacaJia MyHOca6aTH 6HJiaH 1843 hhjih KHpmraH. <J>pooeHHycra K,yfiH/iarH TeopeMi 
TaajuiyKJiH^Hp: ĵ hkhh coHjiap MaiUonn/ia lieK.nn paHrjiH 6yjiHHHm 6iwaii Gap>ia 
accouHaTHB ajire6pajiap yq xhji 6yjiaflH: ^aKHHiifi coHJiap ajire6pacn, KOMnjiesc coii- 
jiap ajire6pacn Ba KBiTepHHOHjiap ajire6pacn. %xiHprH 33M0H MaTeMaTHKacnfla K . hhht 
a^aMHsiTH yH'ia naTTa 3Mac.

A jiaO .: J l .  3 .  O k  y  h e  b, Bbicnian a jireS p a , y*ineArH3, M . , 1958; <I>. K  n  e  ft n , 3jieMeiiTaj>- 
v a n  MaTeMaTHica c to*ikh 3peHHH Bbicuieft, nepeB. c neM euKoro, t .  1 ., O H T H , M.* 1935.

KBHHTHJIJIHOH — KBHHTHJIJIHOH — 101’ cohh (<DpaHUHH Ba AK.U1 fla) erni 
103® cohh (AHrjiHsi Ba repMPHHHfla).

KEIIJIEPA yPABHEHHE —  K E nJIE P  TEHTJIAMACH. By TeHrJiaMa y  —
— a sin y  =  x  KypHHHUiita Oyjia/iH. Yhh Giiphhmh Mapra H. KenJiep ocmoh Mexatm- 
nacH Macajiajiapn MyHoca6ara  GnjiaH TeKiunpraH.

KHBEPHETHKA —  KHBEPHETHKA —  MauiHHa, thphk opraHH3M Ba yjiapHHiir 
6HpHKMaJiapH Ka6n TauiKHJi nKJinHraii cHCTeMa.napfla 6omKapHm Ba ajiora npoueccjia- 
pHHHHr yMyMHfi K,OHyHHHTjiapH ^axHAarn <}iaH. K . hh MamHHa, rapHK opraHH3M Ba 
yjiapHHHr 6HpHKMajiapnaa HHiJiopMaUHH (i$. Teopna Hii(|)opMauHH) H/ipoK sth iu , eTKa- 
3hui, cai^jiaui, (j)o"wajiaHHii] Ba i^aiiTa Hmjiam ^iKHAarH $aH CH^ara/ia ^im TaT>pH(|(- 
jiaca 6yjiaA»-

K. Hparamfla H. BHHep, K. UleHHOH, >K. HefiMaH, A. H . KoJiMoropoB, A. M. 
JlanyHOB, H. B. BmuHerpajicKHfi Ba (bH3H0Ji0r H. n .  naB.ioBjiapHHHr Hmjiapn Karra 
pojib yiiiia/iH. k- riporpaMMHpoBaHHe, AjiropHTM.

i A flafi.: H . B u n e p, KH6epneTmca, hjih ynpaB-ienne h CBS3b b whbothom h MauiiiHe, HJl, M ., 
1958; A. H . K o j i i u o r o p O B ,  KHOepHeTBKa. BC9, H3fl. 2, i . 51, 1958; B. A. T p a x t e  ii 6 p o  t, 
AJiropHTMH h MauiHHHoe peuieHHe 3afla'i, <J>H3MaTrH3, M ., 1960.

KJIACC —  CHH«I>— ?;ap xhji MatHora sra 6yjiran TepMHH. MacajiaH, 6npop Tyn- 
jiaMHH sjieMeHTjiapHHHHr 6ai>3H Cap xocca.napH 6yfinqa hkhh OJjiraH 6iip-6Hpii 6hji;ih 
KecHuiMaft^HraH KHCMTynJiaMJiapra 6yjinm Tyn.iaMiiH C. Jiapra 6yjinm AefiHJiawi. 
TJnjiaMHH C. Jiapra 6yjinm 6aK3H >;oji.'iapan KVHH.iarH TajiafijiapHH i\aHoaTjiaHTHpyi!«m 
sKBHBajieiiTjiHK ( ~  Kate 6ejirHJiaHa/iH) wyHocaftiTjiapH CHJian aiiniyiann/iH: 1) x  ~  x  
(peijieKCHBjiHK); 2) erap  x  ~  y, y  ~  z  Oyjica, y y>ji,na x  ~  ? 6yjia/iH (TpaH3pTHB- 
jihk); 3) arap x ~ y  fiyjica, y  j^ojiaa y  ~  x  f-yaam  (chmm^tphkjihk). B y  >yvma
C. 53apo 9KBHBa^eHT aneMenTJiap TynjiaMH 6yjiaAH.

Mncojijiap: 1. G rpynna (n .) na yiiHnr H  ^ncM-rpynnacn 6epnjiraH M jichh /tefi- 
jihk, G na SKBHBajieHWiHK MyHQca6aTHHH KHpHTawH3: a rap  x y ~ l £  H  6yjica, *  ~ y
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OyjiaAH. B v ti/ia  nafiflo 6y J'ia4n ra !i cHH(J)jiap G rp y n n a tm n r  H  K,HCM-rpyanacH 6yj*Hna 
HyuiManHic c h h I ih  AefiHJia/in.

2. a n . . . asa.,ai cohh CepnjiraH 6yjiciiH, f iy a ia  aL =  0, 1, 2, . . .  , 9 .  
yHfla ^ a p  ^aH^afi a (4-2 n,-!-, a , pa^aMJiap rp y n n acn , ynrflaH 4anrv) cana-nranjia, chh |j 
jiap C .) ,h , 6ynAa i ~  1 (mod 3). a3 a.t p;iKaM.iap rpynnacH  6npnH>in C. (6hpjihk- 
AeftHjiaA a3 a 5 at jiap  hkkhhhh C. (MHHrjiap C.) Ba j^oKa^o. Pai^aMJiap C. 6np-6HpH- 
flaH 6 n p  03 a>KpaTH6 e3m iaan.

K JIA C C H O H K A U H 5I B 3 P A — B 3 P  KJlACCH <t>HK A U H »CH  —  (jiyHKUHHJiap T vnjia 
m khh peicyppeiiT  paB H iuaa CHii:})Jiapra 6 y,jiHUi. BspHHHr 6 npHHUH CHHiJmra j^immi 
xcoHAa HiyiHjiamyBHH y3 jiy ;c H 3 (jiynK iytaJiap KCTMa-KeTjiHTHHHHr jih m h th  o y jiraH  y3- 
jiyKJiH ij)yHKu,HHjiap KHpa/iH. y itra , MacajiaH, 'jekjih co H ca rn  y 3H JiHm jiapra sra  6 yji- 
ran ({)yHKunfi.nap iiHpaim. B hphhhh c«H(j)ra KHpMaraH, jieKHH onpKiwn CHHitwiiHr 
^auM a wo"iAa a^H H JiauiyB na (JjyiuaiiiHJiapH KeTiia-KeTjiHrHHHnr j ih m h th  6 y jia  ojia- 
AHTan ^ a p  6 h |) (JiyHKUHH hkkhhm ii CHHij)ra K n p a^n . ByH^aH KefiHHrH CHH$jiap j^im 
xyAflH uiyHflaii aHn^jiaiia/in, 6 itpoK  6 yH.ua CHH(jwiap HOMepn coHJiap 6njiaH Merapajia- 
hh(5 K0jiMac,n,an TpaHcifinHHT coH jiap  (n. Tpaiic<J>HHTHbie qncjia) epA3MH,ia flaBOM s t t h -
piUIRUIH MyMKHH.

A a a 6 .: H. n .  H a t  a k c o !i, Teopnji (})yHKu,Hfi BemecTBeHiioft nepeMCHHOfl, FocrexKSAaT, 
M ., 1950.

KJ1EAHA n0f5 tPX H 0C T l»— KJlEftM  CMPTH — 6Hp tomohjih cnpTjiapaaH 6npn. 
y i  yjitOBJiH <Jia3oaa K. c. HK«a.ia y in  o ih ^  'Syjiran Tpy6aaan sicajmuiH MyMKHH 
(1(W- pacM); 6yHHHr yiyH' Tpygann iuynflafl 6yKifin KepaKKH, yHHHr HHTH«Ka y«H 
Tpy6a ^eBopnAan HtKapiira yTKa9HjiHS, HK>:ainff jioiipaBHft y^ijiapH enHHiTHprfS Kyftn-

r r 1^ r ( ^

101- pacM.

m a h (1 0 2 - paCM). K. c. hh 6hphhmh 6Jjth6> neMnc waTeMitTHnr <>. KJiefm TeKiuHpraii. 
K. c. KJieStt «uiHuiact» ^aM

KJIEPO VPABHEHHE — KJIEPO TEHfJlAMACH — t^yitHagtrn KypHHHaiAai h 
reurjiaMa:

Sf =  P* +  <P (P).
dy

epAa p  =  ~fa , <P — /!H(J)(J)epeHu.HajiJiaHyBMH (JiyHKuun.

K- t .  HHnr yMyMHft c h h m h h h  TonHui y^yti (*) TetirjiaMi^arH p  ypimra h x t h & p h h  

farapMac C co h h  KyfiHJiaan.

KJIOTOHAA — KJIOTOH/IA — Kojmho cnnpajiHHHHr (t^.) xvjwh y3H.
KOBAPHAHTHOCTb— KOBAPHAH TJTHK — mh3hi^jih ajireSpa Ba Teii30p aHa- 

M3«HHHr TyuiyHqacH. n ^jimobjih >ih3hf;jih’ (J)a3ona hkkh MHiviop (k. TeH3op, Cnn-
»op) y3JiapHHHitr x (xlt x2, . . . , xk), y (yv  y„..............yk) KoopflHHaTajiapH 6 h ;i;ui

fiepajiraH SyjicHii. A rap HH3HKJIH $ia30HHHr 6a3HCH y3rapraH/ia yjiapiiHHr HKKajiacn 
6mp xhji MaTpima epAaMH/ia ajiMauica, y j^oji/ia x  ra  y MHiyiopjiap kobbpHaHT mhi^- 
Aoptnap Aeftnjiaan. A rap x mrk;jiophh ajiMauiTHpHuniHHr A MaTpnuacH y MHtywprat aji- 
naurrHpHuiHHnr B  MaTpHuacnra A =  (B ' ) ~ 1 MyHoca5aT 6nJiaH 6orjianraH 6yjica, y  jjoji- 
Jta x na y MHiyiopjiap KOHTpaBapiianT (KOHTparpe/meiiT) M«K/iopjiap /leiiHJiaflH [(B ')—1—B 
M arrpHuara TecKapn TpaiicnoHnpjiaaraH MaTpnua]. MacajiaH, bcktop 6H.naH >ih3hk-
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jih cjiopMa Koirrpai peAneiiT/iHp (ReKTopnHnr Koop/iHHaTajiapH aa cfiopMaHjiHr
Ko3<j)4>HU.HeHT.napH ioH;opH/ia K^pcaTHjrran KaOn a.nMaaia/tH (^. JlHHefinaH ijjopma). 

JlaT. co (cum) —  OHppajiHKfla, contra —  aKCHHMa, wcKapjwa, vario  —  ysrapavaH. 
K O H rP E f lH E H T H O C T b  —  K O H rP E f lH E H T J liH K  —  >iH3HiyiH ajireflpa b i tch- 

3op ^HCoCiiHHnr Tyuiym acH &Jjih6 , koBapnaHTjihkhi-ihr (n.) xy/utH y 3H
KOJIEBAHHE ^yH K UH H  Ha MHowecTBe E — E  TynjiaMflarH ♦'yHKUHJIHHHr 

TEBPAHHIUH — E TynjiaM,iarH (JiyHKUHHHHHr roî opH >ierapacH Cnjian ^yfiH MerapacH 
opacHflarn aflnpMa.

KOJIHHECTBEH HOE 4HCJ10 —  MHKflOPHft COH —  Kap/iHHaji coh (k .)  & : h
TynjiaM ^yBFsaTHHHnr xyMH y3H (k. MomnocTb vtHowecTBa).

M c kch3 Ti?nJiaMJiap yyyii M . c. TpaHC(j)HHHT coiuiap/iaH (^.1 <j)apK tyuia/m, lyn- 

KH aftHH 6np MeKCH3 TynjiaMHH TypjIHtia TapTH&HaaiTHpHHI MyMKHH.

KOJIJIHHEAPHME BEKTOPbl —  KOJIJIHHEAP BEKTOPJIAP —  6a p  t J f p h
'iH3Hi^/ia er.H napaju ie .n  TyFpH HH3HKjiap/xa eryBMH BeKTopjiap. H oJi/iaH  (jiapnJiH 6 $ ji-  

niH h k k h  a  { xu  i / j } Ba b  { x?, i/s j a e a io p  K O -u im e ap  C yjm uiH  ysyH  y j ia p m » ir  « H p  

hcm jih K oop/iH iiaTaJiapn nponopn,H oiiaJi ty jin m n  3 a p y p  Ba e apjiH /inp:

xj_  =  y_i
Xt l/j

H kkh BeKTopminr KOJUiHiteapjwK uiapTH 6a 13311 CyH/iaft esH-ia/m: a +  =  0, fiyn^a
X =f= 0

Jlar. co (cum)— fiHprajiHKJia, linea —  m h3h h .

KOJIJIHHEALIHH —  KOJIJIH HEAU.HH —  tckhcjihk (ij)a3oj iiyKjaJiapHHH nry ie- 

KHCJiHKHHHr Sk h  6ouii$a 6«p  TeKMCJHHfflHHr Hy^TajiapKra ujysaaa aJiMamrr-HpHiuKH, 

6yH/ia 6np TyppH q«3HK,/ia erraH nyKTaJiap «ia  '&Hp TyrfH 'laajf^/ia * tjid^ h  ny^xa- 

jiapra yTa»H. MacaJiaH, yq yjmoBjwi F.bk .th/i ijiasocH/ia ^ap k^ h /uii! ^apaKaT (i .̂ 

?KCHHe) K. Anp, roMOTCTHii (i^.) -̂ aM K. /inp. E h p o k  HHBepcHf! (k,.) K. Cyjia 
«H. X,«p K,aHAafl a<{Kj)HH ajiMaiiiTnpnuijiap K. 6y.»a7®. IlpoeKTHB $aso/ta

K. rpoeKTHB ajiMauiTHpHLii 6yjia/tii (k,- npoeKTHBMoe npeoOpasoBaHHe).

K0J10rAPH<l>M —  K0J10rAPH<!>M. a (a >  0, a i= \) acocA ani N  coHHHmir i-o-

jiorapHijiMH — -y- coiiHiiHiir jiorapi«{)Mii. K. 6yHflaf: 6ejirHJiaHa/iH: cologaiV.

K. 6ai>3aH jTQrapti(j)Mni; xHco^jiaiujiapita waaijmS MawHCcajiap Cnjian aMaAsap 
6a»tapHUi/iaH ko<ih6, aviipHuinn Kynmin 6hjibh ajnwatuTHpHHiAa y*ipafi/ai. Macajian:

2 2 
l g - g - = l g 2  — Ig 3 =  lg  2 +  colg 3; colg 3 =  — Ig 3 =  — «,4771 =  1,5229; lg ~ j =

=  0 ,3010  + 1 ,5 2 2 9  =  7 ,8239 .
X,03nprH BaKT/ta K. TepMHHH cobct a/i tCHeTHAa HuiJiaTHJiMaP/iHraH 6Jjih6 6op- 

MOK,/(a.
K 0JlbL l,0  —  \A J1 K A  —  H xrnepnii Ta6naTjiH 3.ieiienT jiap TynjiaMH 6y ;m 6, yaap  

ynyn i^ymimi ( - |-  6njiaH .tfejinuifiHaAH) Ba KynaftTHpuui (• ftiuiaH 6e,UHJiaiia/in) ana»- 
jiapn aHHiyraHraH. B y  aM ^juiapsan x,ap 6hph  X,. iiiih t TapTH6jiaHraH sjieveHTjjap*- 
h h h t ^ a p  ^aiiAafl wy(j)THra uiy JiajiijaHHHr 6a p  SJieMenTHim moc KejiTHj»uiH, uiy 
6hji3h 6n p ra  ^yfiH/iam  m apT.iap 6a>K£ipn.ia/lH: 1) a  +  fc =  fc +  a  —  KyiiiHuiHHHr k « -  
MyTaTHBjmrn; 2) (a +  b) +  c =  a +  (b +  c) —  ^ymmnHHHr accouHaTHi<jiRrH; 3) h x tih  
epnft a Ba b jiap y iy n  a +  x =  b lenrjiaM a n rona Onp eqnM ra srn , 4) ^yunujira 
HHc6aTaH KynaftTnpHuiHHiir /iKCTpnCyTHiwinrH:

a (b +  c) =  ab +  ac, (t> +  c) a =  ba +  ca.

\ .  / »  K^naftigf>naiHnw aacounaTi® jinrH  (accoiwamHB 0 m m s a  X, ) «a nynafi- 
THpHUiBHiir KOMMyTaTHHjinrK (KOVMyTarnB ftJjiMaran ’6awapHauacjrarH H yw tw ; 
X,. yqyn OnpjiBictntMr fryjiHUJH ^aw tuapT smbc. )^. f ta m  MauryM Td6naTjiH sjienemr- 
jiap yeTHaa 6a?KapHJia/(HraH i$ h m u i >Ba ■KyrmftTHpHm aMajuiapHHH conjiapHH
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KyuiHm Ba KynaftTHpniu CwiaH apa/iauiTHpnO io6opHaj HpaMafAH. 1— 4- t^oHyHJiap 
MaiwryM TaGnaT.™ 'iJieMemviap Ba coH.iap yqyn yMyMKfmnp.

5^. ra MHCojutaf: 1) oaaw arH  ^yuiHui na KynaftrapHia aMajijiapn 6n.iaH oJWHraH 
^ai^H^HftcoHjiap; 2) Kyn^aa.^apHH^iiiHuiBa Kyna»THpHuiaManjiapHra HHc6aTaH oJiHHraH 
6h p  y3rapytwH.riH Kyn^aA-iap TynJlaMH; 3) 6ap>ta n- TapTHfijiH p;h h  cHMweTpHHjiH 

MaTpnuajiap Tynjiawn, 6y TynjiaMfla’ MaTptiuajiapHH ^yuiHuiHHHr o«awarH  aMa.iH Ba 
a-b =  ab — ba (Jiopwyjia 6HJian aHH^jiaHrait KynaftTHpHin aMaJiH oJiHHraH, 6yH«arH 
ab Ba tm — h k k h  MaTpHuaHH oAaTitarHin i:yn. h t h p h u ih h  6HJtAHpaAH. B y  jp ji^a^a
SnpjIHK HlIITHpOK STMaftAH B3 KynaffTHpiiUIHHHr aCCOUHaTHB Ba KOMMyTaTHB KOHyHJiapH 
ypHHJIH 3MaC.

KOMBHHATOPHKA — KOMBHHATOPHKA — ajieMCHrap MaTeMaraKaHHHr 6yjiH- 
mh 6yjiHQ, 6yHAa 'ick jih  TynjiaMjiap y i y H  3JieMeHTjiapHHHr KOMfiHHauHfi, ypHHjiauiTH- 
pHiu, ypHH ajiMauiTHpnui (i .̂ IlepecTaHOBKa) Ka6n ^ap x h ji 6HpjiauiMajiapH ( \ .  CoeAH- 
HeHHfl), uiyHHiirfleK OapMa 6y 6 np.aauiMa.napnHHr TaxpopHft TypjiapH Ba uiyHra yxuiaui 
TyiuyH>iajiap ypraHHJiaflH. K. Macajiajiapn 6HpHHqH MapTa s^ thm ojijihk  Ha3apnacH 
Bywyara KejiHiuH vynoca6aTH 6n.ian XVI —  XV III acpjiapaa KapaJiflH; fiyHAa sj(th- 
MOjuiapHH «TeHr hm kohhhtjih* sjieM enm p ^oAHcajtap rHtiore3acH acocH.na ^HCo6jiam 
K- MacaJiacnra ojih6 KejiaAH. Kyn^aAJiap ajire6pacana, MacajiaH, H u o to h  6hhomh 
(k,.) (J»opMy.iacHAa Ba yHHHr yMyMjiauiTHpHJiHuiHflaH H6opaT 6yjiraH nojiHHCftiH;ia.i 
TeopeMaAa (t .̂) K- Aan (jiofuiajiaHHJihAH. K. MaKTa6.ua HbioTOH Shhomh iJiopMyjiacH 
MyH0ca6aTH 6HjiaH JpraHHJiaAH. neiHHCTHTVTJiapAa K. tSjieMemap ajire6pa Maxcyc 
KypcH* homjih Kypc^a ajio^HAa 6y,iH\t cmJiaTHAa ypraHHJiaAH.

A a o . 0 . :  C .  H .  H  o  b  o  c  e  j i  o  b ,  C n e l i n a j i b H b i r t  u y p c  s j i e s i e H T a p H o f l  a j i r e f i p u ,  c C o a e T c ic a H  
HayKa», M.i 1958.

K0MBHHAT0PHA51 T0n0JI0rH H  — KOMBHHATOPHK TOnOJIOrHJI — Tono- 
JiorHHHHHr (k.) 6np ^hcmh 6yjin6, TpnojiorHK (J)a30HH (î . TonojiorniecKoe npocTpaH- 
c tb o ) aH ia o m h h  KHCM.iapra [cHMnjifeKCAap (k  ), nojiHSApjiap (i^.) Ba ^oKa3o] 6yjrn6 
ypraaaAH.

B errH  rpynnajiapn  (k. B c t th  linc jia) Ba TonojiorHK (J)a30HHnr 6ouxi^a My^HM 
xapaKTepHCTHKajiapn K. t .  TepMniiJiapnAa'anH^jiaHaAH.

AAa6.: JI. C. fl o h t  p a T li h, OcnOBbi KOMOHHaTOpHOfl TonojiorHH, rocTexH3AaT, M., {947

KOMMyTAHT — KOMMyTAHT —  rpynnajiap Ha3apHHCHHHHr TepMHHH. TypjiH 
KOMMyTaTopjiap (k;,) KOMMyTaHT sjieMeHTjiapn Pyjia oJiaAH. KoMMyTaHT —  roynnaHHHr 
HopMaJi 6yjiyB'iHCHAiip (i^. HopMajibHufl AejiHTeJib). rpyimaHHHr KOMMyTanT 6yfiHia 
(JiaicToprpynnacH — A6ejib rpynnacnA H p (k,. A6ejieBa rpyima).

KOM M yTATHBHAH r p y n n A  —  KOMMYTATHB P P y n n A  —  A6ejib rpynnacH - 
HHiir (k ) xyAAH J b h . '

KOMMyTATHBHOCTb — KOMMyTATHBJIHK. k 3aK0H KOMMjrraTHBHocfH.
KOMMyTATOP —  KOMMyTATOP — ajiri?6pa TepMHHH 6yjiH6, KOMMyTaTHB 6yji- 

MaraH rpynna Ov), ajire6pa (k-), ^ajii^a fo. Kojim io) na- ,6ouiK.aAapHH ;ypraHHUiAa 
Kyjuiana/tH. a Ba b 9;ieMeiiTjiapiiHiir icoMMyTaTopn ab — ba ra (^ajii^aAa), a ~ lb ~ l  ab 
ra (rpynriaAa) TeHr. JTM aJire6pacnnHHr (k. JIh rpynna) acocHft aMajiH ^aM K . Ae6 
arajiaAH.'

KOMnAKT —  KOMIIAKT — KonnaKT MeTpnK (J)a3o, xycycHft ^oJiAa E bxjiha (})a‘ 
socHftHHr HxraepHft lerapaJiaHraH enni^ i^rtAaMH.

KOMIIAKT H OCTb ~  KOMITAKTJIHK — MnTeMaraKaHHHr KynrHHa 6yjiHMjiapH/ia 
KeHr nyjijiaHHjiaAHraH My^HM TonojiorHK -TymyHqajiHp. A ra p  TonojiorHK $a30HHHr 
(k. TonojiornqecK oe npocTpaHCTBo) M  TyruiavH ny^TajiapHHHHr ^,ip KaHAafl ieKCH3 
KeTMa-KeTjiHTH M  TynjiaM ra, TertiniJiH 6y.iraH  jihm ht HyKTara (k;. iipeAejibHaa TfKa) 
s ra  6yjica, y  ^ojiAa 6y M  Typ.iaM KOMnajcT TynjiaM jjeftHJiaAH. A rap  M  TynjiaM 

yJWOBJW E b k jiha  (JiaaocHAa eTca, M  TynjiaM lerapanaH raH  Ba en n n  tJh jm m  
0 y jy a «  jfljjy ia-ea  (Jia^aT Hiy ^pjyia. icoMnaKT TyanaM . 6yjiajtH. rHJtb6epT <j)a30CHHHtir 
o j» q « c f tr“ ‘lerapaaaH rati a i  e n n t;  6yjiitm K ra i>;apaMacflaH KOMnaKT TynjiaM 6y jia  oji- 
m S flti. KoMtiaKT TynaaMAarn y3AyKCH3 tJtymaiHHJiap; aerapanaH raH  6y.iaflH, MaKcn-
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wyM Ba MHHHMywra apH iua^H , m ynHHr,ieK yjiapHHHr 6 o u i^ a  , aa<oflH6 x o c c a jia p a .^ a M  
6 o p . ........

A^aG.: n. C. A j i c k c  a H A p O B  h A. H. K  OJi M O F O p O B .  BBe^eHfte b o6m yio TeopHio 
MHOJKeCTB H (JjyHKUHfl, rO CTC X H 3A 3T. M . ,  1 9 3 8 . «

KOMnjTAHAPHblE BEKTOPbl — KOMIlJiAHAP BEKTOPJIAP —  6 n p  tc-
KHcjiHK^a S kh  n a p a ju ie ji TeKHCjiHKjiap^a eT y B in  B eK Topjiap. y ^ T a . a (xlt y t , z t ), 
b (Jf2, y*, z.2), c (Xa, y3, zs) BeKTop K. b. SyjiHuiH yqyH  y jia p H m ir a p a j ia u i KynafiT- 
MacH (^ .  CM emanHoe npoH3Bc^enHej n o jira  TeHr SyjiHuiH 3 a p y p  Ba eT ap jin ^ n p :

xi lJi 
x2 r/2 zt
x* iJz ? 3

0.

A rap  6y rnapT CawapHJiMaca, BeKropjiap KOMnjiaHap 3Mac BexTOpjiap ,neflH.na;iH. 
y q  BeKTopHHHr KOMnjiaHapJiHK rnapTH 6yH,aa3 ^aM e3Hjia«H: a a  +  |J b - j -y c  =  0,

6yH oa a ,  eKH y  conJiapnA an ai^ajuiH  6HTTacn HOJira TeHr 9Mac.
II Iy H ra  y x u ia m , 6 h p  TeKHCJiHK/ra eTyBMH Typpn 

4H3HKJiap KOMnjiaHap TyFpH 'iH 3H iyiap A efin jia- 
j i h ,  6 n p  TeKHCJiHK.ua eTMaflAHraHJiapn s ca  kom ti- 
jiaH ap 3Mac TyFpH MH3HK;jiap ^efiHJiaaH  X ycycH ft 
^oji,na y qpam M ac Typpn MH3HKJiap xaM KOMPjia- 
Hap sM ac.

KOMIIJIEKC— KOMIIJIEKC — KOM6HHaTOpHK 
TonojiorHHHHHr (n .)  aco cn fl T ym yH ^aJiapn^aH  CnpH. 103-pacM.
T onojio rH K  (|>a3ojiap i ie n r  chh<})hhh  ypraH H iii K.

HHnr TonoJiornK  xoccajiapHHH y p raH H u ira  i;e.iTHpH-naAH. K . T yF pn *ofljiam THpnjiraH  
^ a p  xhji ’ yjmaM jiH CHMnjieKCJiap (k,,) TynjiaM H^Hpi sii>hh K . r a  TerHuijiH 6 y jir a n  
x a p  naHflafl h k k h  cHMiuieKC §k h  KecHuiMaflflH, eiiH yMyMHfl e n i  6 y f! iw a  Kecm m AH 
Ba ^0KP30. X,ap K,aHJiaii cHMtuieKC CHJian C n p ra  K . r a  cHMnjier.cHHHr 6 ap q a  ei^- 
jia p n  j^aM TerHiiuiH Oyjia^H . K . r a  KHpyBuH cHMiuieKCHHHr s n r  K a r ra  yjiqaM H K -h h h t  
y jin av H  fle^HJiaAH. M acaJiaH , uiTpnxJiaH raH  h k k h  y'i6ypM aKAan Ba AB, BC Ba ED  
K ecnajiapflaH  Ty3HJiraH K . iiH nr yjpiaM H 2  r a  T e n r (1 0 3 - pacM ).

AAa6. JI. c .  n o H T p a r H H ,  Ochobu K0M6HnaT0pH0fl TonojiorHH, rocTexH3AaT. M., 1947; 
n .  C .  A  j i  e  k  c  a  h  a  P  o  b . :  K o M ^ H H a T o p n a a  T o n o j i o r H H ,  r o c T e x H 3 f l a T ,  m . ,  1947,

KOMIIJIEKCHO • COIIPJUKEHHblE 0YHKUHH — K?UIMA KOMI1JIEKC 
<t>yHKU,HflJIAP — âKH^HH ^HCMJiapH TeHr, MaB ŷM iyrcMJiapHHHHr Hiuopa-iapH 
KapaMa-i^apmH 6yjiraH KOMruieKC y3rapyB'iHJiH hkkh cjiynKUHH.

KOMIIJIEKCHO-_COIlPfM(EHHblE HHCJIA — KyiUMA KOMIIJIEKC COH. 
JIAP —  z  =  a-f bi aa z  — a —  bi KypHHHUiflarn KOMiuieKC coHJiap fa. KoMriJieKCiiHe 
qncjia). ByHflafi hkkh coh —  y3apo ^yuiMa coHJiap fleflHJia£H eKH, 6apn 6np, j n a  2 
coHJiapHAafl ^ap 6npu 6ouiKacHra i^yuiMa fleflHjia^H; 6y TatpHcJ) ^yuiMa coHJiap 
(k,. ConpsweHHbie 'iHCJia) yMyMHfl TepMHHHra aH'ia moc Kejia.?,H. A rap z  komiuickc 
coHAati ynra  ^yunia 6y.^raii z  coHra yTHiUHH z (ycTHAa wH3H^acH 6yjiran z cohh) 
finjian 6ejirHJiaHca, KyflHAarn TPHrJiHKJiap ypHiuiH 6Jjia«H:

+  h  =  +  *s. *i =  h  ** * =  *.

6yjiapH H  6yn/i,aH y^H ui MyMKHH: KOMiuieKC coH Jiap fiHFHHflHCHra (K jn a fT M acH ra) i^yiii- 
Ma 6vJiraH coh ^yiUHJiyBqHJiapra (K ynaflT yB 'iH .napra) i^yuiMa 6 ^ jit3h c o n jia p  iinnni- 
SHCHra (K ynafiTM acHra) TeHr Ba z  r a  KvuiMa KOMiuieKC 6yjiraH co«ra i^yuiMa Cjjiran  
KOMMeKC coh aBBauirH KOMiuieKC conra TeHr 6JJiaflH.
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K,. k . c .  ftHFHHflHCH yjiapHHHr ^ai^H^Hft (yMyMHii) nH cM /iapHiiiinr (k . KoM iweKcnhie 

<mcjia) HKKHJiaHraHnra T e a r  W fn rm  jja^jiKHft cohahp, h t,h h  *  +  7 =  (a +  W )+  ( a —
—  bi) =  2a. K - K- c - HHHf KynaftxMacK >;aM y-rapH H nr MOAyJiH (i^.) KBaApaTHra TeHr 

eyairSH  ^ai^Hi^HS coH flnp, »t>hh z ■ z  =  (a +  bi) (a —  bl) =  a *  +  63 =  r*.
Coh ^anHi^Hii 6yjiraH ^oji^a Ba (fia^aT uiy ^oji/ia y3Hra ^yuiMa 6Jjiran coh 

6naau Snp xh.i 6y jw ia . Bap^a Kom aeKC con-iap TyiuiaMHnH yjiap 6HJiaH ^yiuua 
Syjiran KOMnjieKC conjiapra aKcaaHrapHm KownjieKc coiwap Mafiaonnaa aBT0M0p<j)iuM 
(k.) 6y.iaAH. Kombjickc comiapHH reoMeTpns TaJii^HH 9THui.ua 6yHflaft aKCJiaHTHpHiu 
^a^Hf^HS y ^ a  HHcfiaran cHMMeTpHSHH OnJUHpa/iH.

KOMIIJIEKCHblE HHCJIA —  KOMITJIEKC COHJIAP —  OnpHnMH Mapia TacBiip- 
Jiaui^a a +  bi KypnHHiujiarn H(j)OAaJiapARp, 6yn^a a Ba b— x,aKHK,Hfi coHJiap, i—  onpop 
chmboji. K. c . hh KyuiHiu, KynaftTHpnm Ba OyjiHm ^yfwAarH (})opMyjia.iap finjian 
fepHJia^H:

z =  a  +  bi K. c . pa a —  yHHHr j;aKHf,mi khcmh (a  =  Re’z KaCn 6cJiriiJiaiiaAH) 
W HHjiaflH, b cohh sca Man^yM k,hcmh (b =  Im z  ka6n 6e;irHJiaHaj.H) AefiHJiaflH.

XaKHKHft khcmh R e~z =  0  fiy jiran  z now uieK c coh  c o $  was^yM coh AefiHJiaAH. 
X^rn^HH coHJiap K. c. h h h t xycycHfi no.iHffHp (  i HWir k o s ^ h u h c i i t h  nojira 

Tenr 6yjiraH ^oji). Xa KHH,Hii coHJiap 6npop m hkhophh HijjoAa K,HJiraHH ^ojifla K. c. 
Mm^opHH H<})OAa i^njiMaca j^aM ^aK*KnS coHJiap TepxH H Jiaptw  Ty3HJiraH Macajiajiap- 
hh, MacaJiaH, yTKaanMAan to k  v th u ih , caMOJier ^aiioTHRHHr npo$HjiH (>KyKOBCK«fl 
4>yHintH5icn,iaH (})oiiaa.iaiiH6) j;a^H/iarH ea  6ou\K.a Macajiajiapwi eqm iifla yjiapiiH hui- 
jb th iu  (JiofiAaJiH 6yjia,HH.

K . c. hh  co<|> MaTeMaTHK M acajta jiap  yqyH i\yju iauiH H H r a^aMHHTH K arra . Maca- 
jia n , ity 6  TeHrjiawaHHHr xai<;HKH'i HJiswsjiapHHH T onm n K. c .  ycTH ^a aMaJiJiap 6ama- 
pmuHH TaJia6 k,h.w>h. TapnxaH K. c. hkkh-hmh aapaw aJiH  TeHrjiaMajiapHH eqmu wy- 
Hoca6aTH 6n.iaH  KiipiiTHjiran. K- c . Miii;iiopnn Hd)0" a  KHJiMafiflH fleraH  (JiaKT K. c . hh  
HneajincTHK Taji^HH K tum m ra (r. Jtefl6HHu) pynaq  6yjiaH . K. c . hh  MaTepnajiHCTHK 
raii^HH khjihu i co^acnfla .T, Sftjiepnmir xH3MaT.iapn KaTTa. K- c. jq a i^ H ft coHJiap- 
n w r Taprw 5jiaH raH  (a ,  b) & y$T H  c« fcaT n ;ia  aaccHowaTHK pasH iuA a Tai*pH(|)jiafia^H. 
KyiUHUi, KynaftTHpHui, 6yjiHiH <j»op*iyjiajiapH nocTyjiaT TapH ^acH ^a K yftHAarim a 6e.i- 
rananaAfi:

( 0 ; I)  5Ky<t»T MaB^yM 6 h p jih k  fleftH.na.iiH Ba i  chm bo .ih  6 u jia «  6ejirH Jiana/(H . (* )  
^opw yjia /taH  i a =  — 1 sKaHJiHrn K 6.ih6 m hi^m h. K . c. ycTHAarn aM ajuiap  o/i;iTAarn 
K om yTaTHBjiiiK, flHCTpnOyTHBJiHK Ba accou.HaTHP.jiHK (^a^H ^H ft goH Jiap^a rn  k .j5h) 
K,twyHJiapHHH n,aH oatjianT H pa^H . B npo i^  j j j ia h 3  ocT H /iarn  K- c . y c m n a  aM ajijiap  6a- 
xcafNUii nanHK,Hft coHJiap y c r iif la  6a>KapH.aaniiraH mynra y x u ia tu  aM aJijiapiiaw 6 n p  03 

KjHJiaAH. MacaJian,— 1 =  i* =  /  ^ T * y  + y' (—-!)(— 1) =  1

(a +  bi) +  (x +  yi) =  (a  +  x) +  (6 +  y) i, 

(a  +  bi) (jc +  tji) =  (ax —  by) +  (ay +  bx) i.

x  +  yi x2 +  y* +  jc8 +  y%

(a, b) +  (x, y) =  {a +  x, b +  y), 

(a, &)■(x, y) =  (ax  —  by, ay +  bx),
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K . c .  h h h t  x o cca j? a p n aa n  6 h p h  myKH, n o iin jte n e  k o s ^ h h h c h t j i h  n - j a -
pajKa-TH j^ap K,iiyiafi K $n^a/i poca n  r a  KoMruieKc n ju o ta ra  (KappajiHcwHU >hco6ju>- 
raHAa) s r a  CyjiaAH. B y  x y jio ca  a jire6paH H H r acoCHii T eopevacn /iaH  (i\. CknoBHan 
TeopeM a a jire fe p u ) Ra B eay  T eo p ew ac H ^w  ( ^ . )  k * jm 6  m i h ^ h .

B a is a n  K . c. h h  T p » r0H0WTpHK u ia iu i/ta  few ui KVJiaft:

a - f  bi =  p (c o s  q> +  i s in  <p>, 

p =  | f  c? +  b2, a > 0  6y,iraH,na <p =  arctg—  Ba a < 0  ftyjiranfla <p =  n  +  aretg-^-.

a =  0 6j?jira«fla b >  0  6yjica, q> =  ~  ftyjw^H, i><0 6yjica, <p =  —Ht (fyjta^a.
2 .

p cohh K. c. HH»r MOAyjm, q> sca apryiaeHTH niaKJi^a K c h*
KynaftrapHui w ysa WJiaft: K- c. hh KynafTHpHKJ,ra y-napHHpr wo^yjuiapH Kfnaftrs* 
pHJiaiH, apryMeHTjiapn 9ca K.ymHJia/(H. By i{OHA»mn Myaep <popKy.i;t-:Ti kcjihC w  
k h tih :

(cos q> +  /' s in  «p)n  =  c o s  n  q> +  /' s ln  n  q).

K. c . KynHima KOMnjieKC TeKHCJiwuta b c k tc p -  
jiap 6HjiaH TacBnpjianaflM (104-pacM). a, b, p  Ba <f 
coHjiapHiiHHr reoMeTpHK M ainocH  q nsM aaan  K ^pn- 
h h 6  TypH6AH. K . c . h h  ^ y u iH io ^ a  yjiapH H nr BeK- 
TopjiapH  napaju iejiorpaM M  KOH/iacH 6yflH 'ia  i^ iu h -  
jiajiH . TpHroHOMeTpHK m aK JiM ra  K. c. MaB,\yw 
apryMeHTjiH KypcaTKHnjin $ym;u.HH 6njiaH  OoFJian- 
raH; S fljie p n m ir  KyfiHflarH (jiopNfyjiacn ypmwrHJiHp:

e‘ f  =  co s  q> +  i  s in  q>;

K. c . hh  A ap a* a ra  icyTapHiii, yjiapHHHr jiorap»$M H 
Ba 6oiuna TyiuyHMajiap uiy (jiopMyjia opn;a.nn aiiHK- 
jianaAH.

K . c. ajireCpanK ePH^ Mafi/ioH (k,. Tlojie, A .ire6p an i;cCK0e 3aMKHyroe nojie) ^ochji 
HHJiaflH. K- c . MafwoHH âi^H^Hii coHJiap MaflflOHHHHHr KenraHTnpii.'i’raHH/(np, 6 y  nafi- 
ao h  ^a^Hi^HH coHJiap Mafl^oHHra t1 = — 1 6y jira H / sjteiMeHTHH swpaTHm fiyjiH 6hjwh 
^OCHJl l\HJIHHa/m.

Aa&6.: A. r .  K y p o r a ,  Kypc Bweiaefl ajiretfpw,. <&H3MaTrH3; M ., 1962; 3m ;. 9jieM. MaT. k * . 
I ,  rocrexH3i;aT, M ., 1951; H. H . n  p h b a Ji o b, Bee^eHHe n TeopHio 4>yHKunft KOMnjieKCiioro nepft* 
ueiiHoro, rocTexH3A3T, M ., 1954.

KOMI1JIEKC nPJIMUX —  TtfFPH HH3HKJ1AP KOMFIJIEKCH—yq napaM«Tpra 
6o fjih h  6yjiraH  TyppH >iH3Hiyiap TyiuiaMH. T . <i. k. 6yTyH <j>a30HH eKH yHHHr 6 » p  
i^bcmhhh myHaaft ryjiAHpa/iHKH, yHHHr ^ a p  6np HynjacH opi^ajiH uiy TynjiaMHimr 
iexcH3 K^n T jrp n  >?H3HiyiapH yxaSH. T . q. k. HHHr 6npop Hyn,Ta/(aH yTyBMH Tyrpa 
•iH3HiyiapH yqn  Cy Hy^Ta^a 6yjiraH  KOHyc ^och ji KHjia^H. Arap KOHyc TeKHC TyFpa 
>iH3HK,.iap ^acTacH ra afijiaHca, y ^o /iaa T . i .  k. m PH iyw  KOMiuieKc *eflHJia/ui. H- Jl** 
HefiqaTaH reoMeTpHH.

AflaC.: <D. K Ji e fl n, Bbicmasi reoMCTpHH, M., OHTH, 1939.

K0MFI03HUH5I —  KOMI103Hli,H5l —  Cnpop Tyn.naMiiHnr Tap™6jiaHraH hhkh a 
Ba b  ajieMCHTHra ysHHMH c  s n & M e n m n  moc irejiftipyBMH aMa-iHHHr yMyMHfi homh. 
Ey a u a j i  a* b  =  c na6 n  6ejirH .iaHaAH. M acajiaH , K- M ypa«Ka6 h ( x )  =  /[#<-*)] (h  =  
— f * S )  4>ynKu,Hfl Ty3HUWHp. OyHKu.HH.nap cBopTKacH K. r a  mhcoji 6yjia o jia /w  (n- 
CEepTKa <J>yiiKUHil).

J I it . c o m p o s i t io  — Ty3«iui.
KOMflOHEHTA — KOMIIOHEHT—(TapKB6na) rhcm. MacajiaB, eeKTop (*.) mo- 

opAHiiaTajiapHHH yHflnr K - AeO araui MyuKHii. ftwwMAMHitffr ^ap 6wp nyuianyBtiHcn
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&ch KynaHTMaHHHr j^ap 6«p KynaftTyBMHCH moc paBHiuqa ^yuiHui Ba KynaftTHpHtu
aManjiapHHHHr K- Ae&wiajm.

Jlar. componens —  Ty3ybvH.
KOHBEHUHOHAJ1H3M — KOH BEH UHOH AJIH3M — MaTCMaraKaflarn hjimhS 

Oy-iMaran HAeaJiHCTHK $aJ'ca<l)HS oi^hm. K. MaTeMaTHKaHHnr KynrHHa 6yjiHMjiapHAa 
aTpo4>HMH3AarH /iyHe vwncaJiapHHHHr aKc 3thuihhh hhkop ^HJia^H Ba MaTeMaTHKara 
aKCHOMajiapHH TaH ojinaira TaajuiyiyiH 6yjirau HxraepHft KejinmHMjiap (kohbchuhh- 
jiap) acocH^a pnBow/iaHyBUH <t)an ne6  KapaftAH. By aKCHOMaJiap aca TatJaKKypmnir 
^yjiafijinrH (MaxHHHr «Ta(J>aKicypnHHr TesKaMjiHrn* npHHunnH) Hyt^Tan Ha3apnflaH TaH- 
jiaHaAH. «Ta<J>aKKypHHHr TewaMjiHrH* npHnuHnHHH B. H. JleHHH «MaTepHajiH3M Ba 9M- 

nnpHOKpHTHUH3M» homjih k h to 6 h a i jikcoh iyuiraH. K- HHHr acooMHCH 6yjiraH tapHK 
<j?panuy3 MaTeMararn A. riyaHKape 6y ok,hmhh Hparao, MaTewaTHKaHH aKCHoMaraK 
MeTOflAa Ty3HuiHH Ho^a^ paBHuwa a 6co jj io t jia iu t h  p;m. KonBeHUHOHajiHCTjiap yuyH 
^ap xhji reoMeTpHHjiapHHHr ^a^H^aT^Hrn MacajiacH. (i .̂ HeeBKJiHAOBbi reoMeTpHH) 
MaBxyjn au ac . yjiap  ^ap xhji reoMeTpHHjiap (MacaJiaiH, Ebkjiha oa JIoSaieBCKHft 
reoMeTpHHJiapn) <j>a30HHHr peaji xoccajiapHHH ^ a p  xmi Hy^Tan Ha3ap/(aii HiyiHjiaw- 
THpnS aKC 3TTHpHuiH jjanH/iarH 4j3kthh hhkop ^HJia^Hjiap.

KOHrpySHTHOCTb — K OH rpySH TJIH K — SJieMenrap reoMeTpHHiiH JX- THJib- 
6epT  cxeM acH 6yftH 'ia  aKcnowaTHK a co c jia u iA a rn  acocH ft T j-m y H ia jiap  o p a o w a r H  
acocnft MynocaCaTjiap^aH 6h ph . A rap  «Hapcajiap» (Hyi^Ta, TyFpH iH3H^ Ba TeKHCjiHK* 
jiap) opacHflarn acocHii MyHoca6aT yiyH ^apanaT K,a6yji ^HJiHHca, y ^ojifla K. ^ och- 
jiaBHfl TymyHia 6y.in6 i<,oJiaAH.

K. 6at3aH TeHrjiHK fleftHjiaflH.
K O H rpy3H U H 5I — K O H rpy3H Il,H JI. 1°. Tyfpn 4h3h ^ jih  K . — h k k h  napaMe.Tp- 

r a  6o f j ih ^  6yjiraH  TyFpn >iH3Hiyiap TfnjiaMH (Hypjiap K .). K. 6yTyH (J)a3onH ckh 
yHHHr 6np  khcm hhh u iynaafl TyjiAnpa^HKH, j;ap  6«p  nyi^Ta opKajiH K. h h w  6h t tb  
eKH 6n p  H eia T y ipn  mh3hfh yTa/m, Macajian: 6epHjiraH cnpTHHHr nopMajijiapH Tyn- 
jiaMH (HopMaji K-)> 6epnJiraH hk k h  capT ra  yTKa3HjiraH yMyMHft ypHHMajiap T^miaMH.

2°. 3 rp n  1H3HHJIH K. — hkkh napaMeTpjiH srp n  qH3HK,.nap OHJiacn.
K. TymyHiacn 6hphh ih  MapTa r .  Mohjk (1781) HiujiapHfla yqpaiiAH aa flH'[)- 

(i)epeHU,Haji reoMeTpnara TaajuiyiyiHAHp.

A a 2l6 .: n .  C. <t> h h h  k o b, TeopHa KDHrpysHUHfl, I ocieXH3aaT, M ., 1950.

KOHEHHAH rpyfH IA  —  MEKJIH T P y n ilA  —  leKJiH coHAarn sjieMeirrjiapAau 
iy3H Jiran rpyrm a (n;.). H . r .  sjieMeHTjiapii cohh rpynnaHHHr rapTuCn neRujiam.

KOHEHHblX nPHPAIUEHHft 4>OPMyJIA
(JlarpaHKa (JiopMyjia) — HEKJIH OPTTHPMAJIAP 
<I>OPMyJIACH (Jlarpaii/K (jiopMyjiacH) — /iHtJxjiepen- 
U,ItajlJiaHyBHH f(x)  (jiyHKUHSIHHIir opTTHpMaCH 6lIJian 
VHimr ^ocii-iacH opacH/iarn 6oFjiaHHuiHH wlioAajion- 
1 ij <j)op.viyjia, 6y (j)opMyjia f(b) —  f(d) =  f  (c)(b— 3 ) 
KypHHHLuAa 6yjiaflH, Synfla cco h  — a < c < b  TeHr- 
cH3jiiiKjiapHH ^anoaTJiaHThpvbih 6npop coh. Arap 
j$ap i^aiiflaft f(x) (J-viikuhh [a, 6] ennn, opajiniyia 
aHHi^jiaHran Ba y3jiyKCH3 ^awfla yHHiir f '(x)  ^och- 
flacH xew 6yjiMaranfla (a,b)  o<ihk, opaJiHWia Man- 
>Kya 6yjica, M. o. (j). ypHHJiH 6yjiaflH. TeoMeTpHK 
wH^awaH (105-pacM) M. o. (}). AB  eftna aohmd 
a^ajijiH fiHrra c Hyi^Ta toiihjihiuhhh 6HjiflHpaflHKH, 
6y iiy^Ta^a ypHHMa AB  BaTapra napajijieji 6yjiaflu.

4 .  0 . <j). KyriHHMa 6ynAan eiHJiafln:

f(x0 -(- Aa) — f(x„) =  f ' ( x 0+  0Ax) Ax,

CyHfla 0 —yMyMaH ojiranaa x0 Ba A x  ra  6ofjihi\ fiyjiran Ba O < 0 < 1  Tenrcii3jiKKjiap-
HH HaHOaTJiaHTHpyBqH HOMaiJlVM COH.

Kyn y3rapyB4HJiH (j)yHKu,HiiJiap 6yjiran ^ojifta H. 0 . 6yHflaii e3HJiaAu:
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F =  U 0 +  A*, (/o +  Au........... z0 +  Az) — F(x0, u0.............. *0) =
=  h x F /  (x0 +  0A*, (/0+  0Ay, . . ., e0 +  0A?) +

+  AyFy '(x0 +  BAx, ij0 +  0Ai/, . . ., ?0 +  6Az) +  . . . +
+  Az F /  (x0 +  6Ax,yg +  0Ai/........... z0 +  QAz).

M. o. tf). mi cbpaHUV3 MaTeMamrH JlarpanjK (1797) TonraH.
KOHEHHblX PA3H0CTEfl HCHHCJIEHHE—HEKJIH AflHPMAJlAP ^HCOBM—

waTeMaTHKaHHiir Cy/iHMH 6y ;in6, apryMeHT y3JiyKCH3 y 3 rapn6  Tvpa/inraii AH(j)(j)epeti- 
unaji Ba HiiTerpa.1 j;Hco6/iaH ([japiyiH yjiapoK,, 6yHfla (jiyHKUHa apryMeHthHHr AHCKper 
KHHMaTjiapnfla ypraHHjiaAH.

MnTepnojifluHnjiam (k .) , con,iH.aH(l)cj)epeHUHa.njiam Ba HHTerpajijiam (^ . Mhcjicu- 
noe iiHTerpnpoBaHiie), .iH(|Hj)epenunaji TeiirjiaMajiapHH TaKpH^Hfi etiHm Macajiajiapn 
M.a.  acocHfl vacajiajiapH/mp

y  =  f(x)  ({tVHKUHfi xn =  a +  nh KvpiiHHm/iarn Sap^a KHflMaTJiap ynyn aiiHK- 
jian raH  CyjicHH, ae6 <J>apa3 KHjiafijiHK (a, h — t3m hhjih coHJiap, n — HXTHepHfi 6yTy« 
coh). f(x)  im iir  ^ o cn jiacn ra  yxm am  n(j>o.Fia j^ochji i^njiHm MyMKHH:

iJn+1 — tjn _  f(xn+ 1) — f(xn) _  f[a  +  (n +  1 )h] — f(a +  nh)
Xn+i Xn X/i --| Xn h

f[a  +  ( n +  1 )h] —  f(a +  nh) H(J)o,na Ahf(x)  6nJiaH 6ejirHJiaHaAH Ba / (x)  (JiyHKUHa- 
Himr xn iiy!\TaAarH l - T a p r a 6 jiH l e o n  afiHpMacH /leiiHJia/iH. l-TapTH6jiH qeioin 
awnpMajiap 2- TapTnfijiH «ieKjiH aftnpMajiap >;ochji khjih iu  yqyn Kyji.naHH.-mmH mvmkbu 
ua ^ok33o:

wajiap a g 6 aTaJia/in.
flH(J>(J>epeimHaji >;nco6ra yxmam, ajieMeHTap (fiyHKUHHJiapiiHnr qenjiH  a rn p M ajia- 

pH H3jiaHaAH. Macajian, apryM eH T H H H r KeTMa-KeT K e j i r a n  h k k h  ^H"iMaTH af-HpMaca 
6npra TeHr Ba k > n  fleran (})apa3Aa nyiin/iarHJiap j^ och ji K,HjiHiiran:

Anx (x -  ! )  . . . [ x — (k —  1 )] = k ( k  —  1) . . . (k —  n +  l ) x ( x  — 1) . . . 
. . .  [■*— (k  —  n —  1 )) ,

Anax =  (a  — 1 )nax.

By iopMyjiajiap AHiJxJiepeHUHaji ^hcoS (dx =  1 AeO ojiHnraii) (tiopMyjia.napHra
MOC K 0.1C T

^iup jiepenuH aji *XHCo6flarH TeSjiop (]'opMyjiacnra LI . a . « a  Hw otoh <[)op'.iyjiacH 
yxm afH H . Macajian, f(x) 4'>’HKU,HfiHHHr 6Hpop x = a  flarn khSm3th Ba yHHHr KeTMa- 
KeT KejiraH afinpMajiapn MaiJiyM 6yjica, y ^oji/ia H h o to h  (J)opMyjiacH cbynKUHKniiHr 
apryMeHTHHiir 6omi^a HjHHMaTHAarH K,m”iMaTnHH );Hco6jiaiiira hmkoh SepaAH:

Ahf(x) =  f(x +  h) —  f(x)

\  f(x) =  Ahf(x +  h) — Ahf(x)

An sin  a x =

dP-x* =  k (k — 1) . . .  (* — n +  1) * * -«  

dnax =  (lnj)" ax .

11— 1334
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. x — a bf{a) ( x - a ) ( x - a  — h) A2/fa) ,
f(x) =  f(a) +  j, - •  h +  2 , +

, (x —  a)(x — a —  h) . . .  [x — a —  (n —  l)h] b nf(a) , ri 
• • • +  "

CyHfla kojijthk, xa^:

(X — fl)(.r — a — h ) . . .  ( x — a — nh) 
R n =  (n +  1)!

a < l < a  +  nh.

An+» /( I)  
An+ » '

M a. ?(. Aa aiiHpMa.napnii ^yuiHin Maca^iacH mv^hm a^aMHsjrra ara. Arap F(x) 
•nKUHniiHHr 1-TapTHCjiH aftHpMacH cp(jt) 5yjica, y \o<via:

<p(a) =  F(a + ,h )  — F(a),
(p(a +  h) =  F(a +  2 h) — F(a +  h).

<p[a +  (k -  \)h)\  =  F(a +  kh) -  F[a +  (k — 1 )h].

Dy TeHrjiHK.iapHHiir ^aMMacHHH ^viuhC , n in e rp a .i  ^hcoC (JiopMVMCHra yxuiarn 
fy .i ra n  TeHrjiHKHH j^ochji ^HjiaMH3; 6y (JiopMyjia ;h h k  nnT crpajiim nr 6ouuiaHFHM 
iJiyHKnHH opn^aji h Htfiojiacnra yxiuafvui: 

k—l

^  <p(a +  mh) =  F(a +  kh) — F(a)
m= 0

/I,H(j)!})epeHUHaji TenrjiaMaHH TaK.pH6Hfi e in in  yqyn KynHHMa, TenrjiaMaAa lyiTnam- 
raH ^ocH.aajiapHH aprvMeHTjiapnHHr ^ a p  xhji A apaw ajiapH ra 6yjiHHraH moc a ”iHpMajiap 
Ca inH aJiMauiTHpiijiaAH t a  rny iiyji 6n.nan ^och ji ^H/iHiiraH mckjih afinpMajiH Tenrjia- 
n a .ia p  emuiaflH.

A ^ a 6 .: A. O. T e ji b 4) o h r , Hcmic-ieiuie Kone<mbix pa3»ocTeft, <l>H3MaTrH3, M., 1959.

KOHHHECKAH nOBEPXHOCTb — KOHyC CHPTH —
l T y p p n  'IH3HK ^aM w a eaK T  KV3FajiM ac ( 6 e p n j ir a H )  5  H y x ja -  
/ian yTH6 Ba Ky3pa.!iMac (6epnjiraH) CDE  MH3Htym kcch6 

(106-pacM) y T r a n /ia K- c. ^ o c h j i  6 y jiaA H . I TyppH 'IH3HK K c. 

H H nr (ICOBMHCH, S —  yHHHr y m ,  CDE  m h s h k — n y n a jiT n p y B -  
m hch f le fiH Jia /m . K. c. HKKiiTa n a j i .n a ra  s r a  6 y j i a w ,  6 y j ia p -  
aaH 6 h p h h h  S /l nyp, h k k h h m iic h h h  SB  Hyp qH3aflH.

A rap  K. c. HHHr HyHa.iTupyBiiHCH afijiana Cyjinfi, S  nyn- 
Ta afijian-iHHiir 0  MapKa3Hra npoeKUHsuianca, y  j^ojiah K c. 
a fijiannui yiyi SO  6yjiraH  afijiaiiHiu CHpTH 6yjia/ui. AfijiaHHiu 
yi(,ii Oz 6yjiraH Ba ynn S  s  0 C yjiran afijiaiiHiu K. c.' TCnr- 
JiaMacn Tyrpn 6ypqaKJiH fleKapT KoopAmiaTaJiapH c n c T e v a n n a  
K yfiiw arn KypmiHuira s ra  6yjia/iii:

x3 +  y2 z1
-  ^  =  o-a1

KynHH»ia afljianHiu K, c, AOHpamm Konyc c n p i §k h  coAflarnna k,hjih6 Konyc 

(n .)  flefiHJia/iH.
KOHHHECKHE CEHEHHJI -  KOHyC KECHMJIAPH -  fiyiiajiT H pyBMHCH afl.na- 

Ha CyJiran KOHyc c h p th h h  y n n n r  y iH /ia n  yTM aiiAuraii TeKHC.nHK.iap CwjiaH n e c ra iw a  
^ ochji Cyjiran iH3Hi<;jiap (k;. Konm eCKan noB epxnocT b).

Arap KecyBHH TeKHCJiHK KOiiyc CHpTHiimir 6np acoBqHra napajuieji 6jfJiMa- 

ca, y ĵ oJifla K. k. sjuiHnc, xycycHS >;o.’i£a arjiana 6y.-ia/iH (107- pacM).
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Arap KecyBHH tckh c-thk  KOHyc cnpTHHHiir (f)aK,aT 6HTTa ncoBmicHra napaji.:eji 

6j?Jica, y jjoflfla K- k . napa6o.;ia 6y.iaw  (108-pacM ).
Arap KecyBMH tbkhcjihk k o i i v c  cnpTHHHHr hkkh RCOBHHCHra napaju ieji 6yjica, 

y >;o.r'Aa K- k .  rnnep 6 o ;ia  r>yj\aw  (109-pacM ).

K . k . 3.'i;iHnc Ba n a p ao o ;ia  6^jiraH  j;ojijiapAa KecyB4 n T enhc.ihk  KOHyc c n p m -  
h h h t  (Jian^aT 6 np  lia/ijiacHHH KecaAH, KecHM rH nep6o jia  6 y . i ra n  ^oJiAa s c a  KecyB>:a 
TeKHCJiHK koh>c cnpTHHHHr HKKa.Tia najinacH H H  KecaHH.

K . k . 2- TapTH6.!iH -»rpH qH3HKJiap ^aM /lepHJiaAH. K . k . h h  ^aTTo na.iHMrH rpt-s 

MaTeMaTHKjiapn Teiannpran, vacajian, 3paMH3,naH ojmmirH IV  acp^a MenexM K- k , 

epAaMHAa Ky6iiH HKKHJiaHTHpniii j^aKHAarH MacaJiaHH enran (h; y^BoeHHe Ky6a). 

K . k . liH neprjiHK AnoJiJioiiHft (spaMiBAan oJiAHHrn I I I  acp) 6aTacf)CH.i TeKiuapraH.

K- k .  T e x n H K a A a  M a caJ ian , s j i j i h h t h k  t h lh j ih  FH J ifln p aK J iap A a , n p o w e K T o p  K X p H i -  
M a j ia p im a  (n a p a6o.riH K  K y 3r y j ia p )  ^ y ju ia H H J ia / u i B a  >;oKa3o . K v ®111 cn c T e M a c H H H i: r  

n jiaH e TaJ iap n  s j i j ih h c  6y ft .ia6 , KOM eTa.’tap  n a p a6oJ ia  Ba  m n e p f i o j i a . 6 yft i a 6  ^ a p a K a  r 

KHjiaaH.
BejibrnajiHK reoMeTp )K . H a n /ie jie H  (X IX  acp) K  k .  h h  KOHyc c n p T n r a  h “.i :h  

i H 3H jira H  c ijiepa  ep/iasfH/ia T e K u iH p ra H .

KyT6 K o o p ^ H hatajiapn/ui K . k. Himr TeHrJiawacH 6yH/iav1 6y.n2/:!i:

=  P 
r 1 — e co sq ) ’

6yn/ia  r  —  (])OKaji pa/inyc-BeKTop (110-p acM /ia  F — K . k. h h h t yHr (fioKycn); p  — :|io- 
KaJi napaMeTp; e —  sKCueHTpncnTer; (p —  k > t6  6 y p liarH.

A ra p  e < l  6 y jic a , 6 y TenrjiaM a 3.i.THncHH (n .)  aH H iyia”/lH; 6 yH/ia qp 6 yp 'iaK  0 
MH 2 j t  r a 'i a  ysrapaA H . A ra p  e =  1 6yjica, 6y Tenr/iaM a napa&wiaiiH (k .)  annKyia'i- 
flH, 6yH/(a <p 6yp>iaK 0  AaH 2 j i  r a iia y3rapaAH. A ra p  e >  1 6yjica, 6 y  TenrJiaMa 
rHnep6o.naKH (k ) aHHi\jiaH/lH; 6yH/i,a q) 6ypnaK cp0 /iaH 2 l t  —  q>o raq a  y3rapraHfla i Hm p- 
6o/iaHHiir y n r  TapMOFH j^ochji 6yjia,>;n (6yH/ia 2(p0 —  aciiMnTOTaJiap opacn /ia rn  6ypqaK, 

b \
lgq>o = ~ ^ ) ’ ‘P 6yP llaK —  (f0 A3h (f0 ra 'ia  y 3 rap ran /ia  nincp6o.aanHHr ia n  TapMOFH ^o- 

chji 6yjiaAH.
KoHyc KeciiMJiapiiHHnr a ju m n c , n a p a 6o.na ea  rHnep6ojia / ie 5 a-raJiHuiH ca 6 aGH 

uiVHAaKH, KaflHMrH reoM eT pjiap MacaJia eqHiuia h h 3h k jih  enn Ktsa/ipaT TenrjiaMajiapim 
cMHuira o jih 6  Ke.nynMH MeTO/iJiap/iaH, m u H  i03.aapHH eHAOuiTHpHdi MeTOAHAan em i 
n a p a 6oJiHK M eT O ,w »  (jioP/iaJiaiiraH Jiap; n a p a 6 oJiiiK m cto /; reoM dTpnK a .n re6 p a  MeTOAH 
Ae6  ^aM aTaJia/iH .
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AB==2 a  — SJiJiHnc AHaueTpH (111- paCM), A E = 2  p, CF — A B  r a  nepneHSHKy.nnp 
6 yjic«H, /ie6  (Jiapa3 ^HJiaiiJWK, y jjojifla CD ra ncajtran  KBa/ipar (AF) TyppH TypT- 
6yp«iaKHHHr K»Hrn TeHr CyjiattH:

p  , CF CB \
CD2 =  A C ■ CF, a-bHH C F =  a ' C B \ ^  =  ^ ) .

AC =  x, CB  =  2n —  x, CD =  y  6vjichh fle6 oJicaK, y  ^oji/ia

=  ~  (2a —x)x 6kh i/2 =  2px  — x2.

UlyHra yxiuaiu , rn n e p 6 o J ia  ywyn:

y2 =  ~^ (2a +  x)x eKH y 2 =  2 p x + ~  x3

TeHrjiawa ^ ochji K,HJiaMH3.
SjuiHnc CyjiraH ^oJifla $opMyjiaAa MHHyc HUiopa Typa/ln, m h  (C£) TyFpH 

TypT^ypwaKHHHr io3h kq&ih 6HJian (jiofl/iaJiaHHJia/iH (rpeKMa elJkziqit, —  KaM'iHJiHK). 

TnnepfioJia 6vJiraH jjoji/ia (JiopMyjia^a njnoc nuiopa rypa^H, ht>hh (CE) Typpn TypT- 

CypqaKHHHr io3H opthfh 6HJiaH 4>ofUaJiaHH.naAH (rpeKMa vjieppoXr) —  opTTHpnni, op- 
THl^Ma).

A rap  KBa^paTHHHr koh  6HJiaH (CE) Typpn TypTSypqaKHHiir 103H opacnja o m n S  
TCHrjiHK JpHHJiH 6yjica ((JiopMyjiaAa MHHyc ^aM, njnoc ^aM —  opratyiHK ^aM, kbm- 
mhjihk ^aM SJfJ, HtHH y  =  2px  6yjica, y  ^ojifla srpn  qHSHi^ (KOHyc kcchmh) napa- 
6ojia flefiHJiaflH (Jiapa|5oXri —  io3JiapHH eHMa-eH ^yflHiu, TenrjiaUiTHpHui).

K O H O H f l— K O H O H fl —  6epHJiraH TeKHCJiHKKa (fiynajiTHpyBiH tbkhcjihk) na- 
pajuieji jjoji^a M au iyM  TyFpn >ih3H^hh (fiynajiTHpyBVH TyFpn mh3hk) Ba CepHJiraH 
•IH3H1^HH (SyHajITHpyBIH VH3HK) KecyBMH TVFpH MH3Hl^HHHr ^apaKaTH IiaTHJKaCH^a 
jjochji 6yjiraH chpt; 6yH/ia flyHajiTHpyBMH mh3hk tckhc 6yjica, y ftyiiajiTHpyBMH Te- 
KiicjiHK/ia eTMacJiHrn KepaK. K. 1ih3hkchmoh cHpT/mp, K. ra rejiHKOH/i (iv ) mhcoji 
6yjia oJiaflH, yHfla fiyHa.iTHpyB4H tckhcjihk y^n;a nepneHflHKy.iHp, flyHajiTHpybmh 
*iH3HK~BHHT WH3HK (^. BHHTOBaH JIHHHH), flyHaJITHpyBHH TyFpH MH3H^ aca afljiaHHiu 
yKH 6yjia/iH.

TpeK. xcflvoe6r)g —  cy3H KOHycpn 6njiAHpyBiiH wnvot, n m  Ba KypHiiHm —  e i8o£ 
c>’3jiapH/iaH oJiHHraH.

K O H C T A H T A  — K O H C T A H T A  —  J-3rapMac MHiyiop. Arap x  m h k a o p  K. Cyjica, 
y  chm bo jih k  paBHUiaa CyH/iafl 6ejirnjiaHaAH: x  =  const.

JlaT. constans —  /lOHMHft, jterapMac.
K O H C T P y K T H B H A H  T EO M ETPHJJ —  K O H C T P y K T H B  T EO M E T P H J l —  reoMeT- 

pHfiHHHr CyjiHMH 6^jih6, yH/ia reoMeTpHK Hcaui MeTOAJiapH Ba Ha3apHnjiapH JpraHH- 
Jia/iH. K- r .  reoMeTpHK flcauuiap  j;aw /jeflHjia/iH (k . feoMeTpnqecKHe nocTpoeiiHa). 
JlaT. c o n s tru c tio — acaui.
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KOHCTPyKTMBHAJl TEOPHfl <DyHKU,Hft — 4>yHKUHHJIAPHHHr KOH- 
CTPyKTHB HA3APHHCH —  cjjyHKUHHJiapHHHr TaKj)H6Hfi TacBHpjiaHHiuHra Kypa y/w p- 
HHnr xoccajiapHHH ypranaflH ran na3apHH. <I>. k . h. Tyjia paBHLu/ia C. H . BepnmTefiH 
HuwapH^a pacMHfijiauiflH, y  aca n .  JI. MefinireB Hiiunapnra acocjiaH ran sa h . <J). k. h. 
^03Hprn BaKTiia Te3 pHBWKJiaiiMoiyia.

KOHTAKTHblE nPE0BPA30BAHHH — KOHTAKT AJIMAUITHPHUIJIAP —
9rpH 'IH3HKJiapHH TeKHCJIHK/l,a (§KH (|)a30/!a CHpTJiapHH) UlyHflail ajIMaiHTHpHLUKH, 
6 yH«a ypnnyBMH a rp u  mi3HKJiap (cnpTjiap) hhb ypHHyBin arp n  iH3HKjJiapra ajiwa- 
;iia/;H. JlaT. co n tac tu s —  ypmiHin.

KOHTHHyyM — KOHTHHyyM — 0 <  x <  1 KeCMaAarH coHJiapnmir L  Tyn.ia- 
MHtiHHr i^yBBaTH hovih (^ . MouiHOCTb MHO*ecTBa). Ma-bJiyMKH, L  hh fiy ryn  Mycfiar 
coHJiap (caHOKJiH TynJiaM) rynjiaM H ra y3apo 6np ^HfiMaTJiH aKCJiaHTHpHiu MyMKHH 
9MaC. «KoHTHHyyM MaTeM3THKaCH» TCpMHHH y3JiyKCH3JIHK TyUiyH'iaCH 6HJiaH 6ofjihi< 
6y jira n  Ha3apnHJiapAa K,y;ijiaHH.iH6, y  flHCKpeT MaTeMaiHnara ^apaMa-KapuiH ivyfiH- 
jiaflH. flHCKpeT MaieMaTHKafla oj\tiTjia caHOiyiH Tyn.iaMJiap 6HJiaH huj KypHJia/iH, 
K . MaTCMaTHKacH.ua sca HiiaAa KyBsaTJiHpoK, TynjiaMJiap SHJiaH, wyMJia^an ^yBBain K . 
6yJiraH L  TynjiaM fiHJian hiij KypHJiaAH. JlaT . co n tin u u m  —  y3JiyKCH3JiHK.

KOHTHHyyMA HPOBJIEMA— KOHTHHyyM nPOBJIEMACH —  KyBBaTH (k .
MOUlHOCTb MHOJKeCTBa) CaHOK,JlH TynjiaM HVBBaTHSaH KaTTa Ba KOHTHHyyM (i^.) KyB- 
BaTHAaH khmhk Oy/iran TynjiaM MaBwyjiMH, aeraH  Macajia. K . n. fiynflaH 6 n p  Heqa 
yH "iHHJiap ojiahh y p T a ra  Tam jiaHraH 6 y jic a - /ia , ^aJiH raia  ^ a ji  KH.iiiHMaraH (k,. THJibOepTa 
n p o 6 jiev iu ).

KOHTPABAPHAHTHOCTb — KOHTPABAPHAHTJIHK — ihsh^jih ajirefipa Ba 
TeH3op ^HCo6JiapHHHiir TyiuyHiacH (^. TeH3opnoe HCiHCJieHHe). KoBapHaHTHOCTb Ba 
KoHTparpeaHenTHOcTb TepMHHJiapnra âM ^apanr.

KOHTPArPEflHEHTHOCTb —  KOHTPArPEflHEHTJlHK —  K oiiTpaBapnaH TJiH K - 
HHHr (i^.) xyW H y3ii. rpvnna.napHH TacBHpjiaiu na3apHHCHAa (i^. npe/iCTaejieHHe 
rp y n n u ) koiiTparpeAHCHTjihk rpynnajiapHHHr TacBHpnra ^aw >KopHH STHJiaan. A rap  
rpyrina TacBHpn TpaHcnoHHpjiaHraH MaTpnuaJiap (k -) Ba 6epHJiraH tb cb h p  MaTpnuacHra 
TOCKapn MaTpnuaJiap 6ii tb h  H([)o,Jia.iaHran 6y jica , y  yw i/ia  6y  TacBHp 6epHJiraH Tac- 
B npra  KOHTparpejiHeirr TacRHp (mjjOAa) /K iiH JiajH .

KOHTPIIAPAJIJ1EJI orPAMM — KOHTPHAPAJlJlEJIOrPAMM —  a iiT H rap a ju ie - 
jiorpaMMHiiiir (i^ .) x y ,i,m  V3H. f;. riapaJuiejiorpaMM, AiiTnnapaji-iejibHbie npnwbie.

KOHyC —  KOHyC —  eiim^ KOHyc cnpTHHHr (i^. KoHHqecKan noBepxHocTb) hk k h  
najuiacHflaH 6npH 6iuiaH qerapajiaHraH Ba 5  y in aaH  yTMafiAHraH tck h c jih k  CHJiaii 
KecnJiran reoveTpHK jkhcm (112-pacM ). By reKHCJiHKHHHr KOHyc cH pra HiHfla eTraH 
khcm h (ABCDE) K. acocn .leflHJiaAH. S yiH/iaHKecyBMH TeKHCJiHKKaia 6yjiraH  vaco- 
$a K. 6a.naH/(jiHrn /leflHJia/iH. KoHyc cHpTHHHHr ynn Ba acocn opacHAarH i^hcmh 
K. HHHr eH cnpTH .neftH/iaAH.

5
S

112- pacM. 113- pacM.
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A rap  K . acocH aoHpa Gy-ica, K . flonpaBHft K . aefl«J?as«, luy tnjwtn 6« p ra  
y«HHr S  y>iH iuy AonpaiiKnr MapKaaHra rrpoeKUHManca, y  jjo jisa  K . TyppH flowpa- 
V.ih"’ K. (6a-b3aH lOMa/ron; K .) flefinjiafln. SM  KecMa K . acobvhch  jneflmiaAH, 6yH.ua 
M  nyK ja K. acocn aiiJiaiiacHAa eTa/iH. T yppa .IOHpaRHil K . TyppH C ypvaraH  yWfeyp- 
VaxHHHr 6np xaTeTH aTpocbn/ia aft.iaiiHUiii HaTH>KacH,£a ^och ji k ,im hhhuih Mym<HH 
<113-pacM).

3.-ieMenTap reoMCTpHqiia KynHHia TyppH iiOHpaBHi”: K- i^apaJia/Mi, Gynjia « £ 0Hpa- 
fU4» c y a i  Ta'H.na6 io6ophjih6, ^HC^arHna K . JieO ranHpH.Ta,T.H.

K . HHiir e n  cnpTH (TyppH floiipaBHfl)

1
*^eH — ^  C - /  — JTW

^Kjpwyjia 6 yftHMa xH coC/ianaflH , 6 vHAa l  —  h c o b h h , r  s c a  K . aoocHHHnr pa^n y cH .
K 5̂ a>KMH (ry p p n  ionpaBHfl)

V — y  Qh =  y

$opM>’Jia 6 h ju m  ^ n c o 6 jiaHa.a,n, 6 yHfla h — K. 6 ajiaH /yiH rH .
riHpaMn;ia (i^.) K . nn tir xycycnfi >;o,ih ,ihp, 6yii£a KOHycHHiir acocH —  KOnyc 

CHpTHHHiir iiyna-fiTHpyBMHCH Kyu6ypMaK 6y .ia /in ,
A h,'i.'ihthk reoMcTpiiH^a KyniiHMa Konyc cnpT.iapn ^aw K. fleftH-iaAH. k;. y c e -  

sem ibift KOHyc, C nM ncoiia diopMy-na.
TpeK, x w v o ^ — i^apara;i Fy,i;iacn, TeMHp ^a-ino^iiH nr yrKHp ynjiH lo ^ o p n  khcm h. 
KOH<t>HryPAUHJl— K O H ^ H ry P A U H H : 1°. TeKHCJiHKAarH K . — uiyim afi wofi- 

jiau iraH  n nyivra Ba m TyFpn mi3H^./iap cncTeMaciiAnpKH, ^ a p  6 n p  Hyi^Ta opi^ajiH  
6 n p  x h ji (k ) coiw arH  Tyi-pn MH3H^.nap yT ajm  Ba ,xap 6np T y rp n  >]H3HK.Aa 6np x h .i 
coHflarn (c) HyK,Ta.iap eranH .

Maca.iaH, f l e 3a p r K- ch (k - JI,e3a p ra  TeopeMa) 10 r a  TyFpH nH3Hi  ̂ Ba 10 Ta 
nyKTa/ian (n =  m) n6opaTAnp, 6yH.ua J\ap 6np ny^Ta op^ajiH  yHTa Tyrpn h h m k  
yraAH Ba ,\ap 6np Typpn MiBiiKfla yMTa Hyi^Ta eT a jn  (k =  e). A e a a p r  K . c h  6yHflaft 
6ejirH.MHaiiii: n^ eKH 103.

2°. <I>a30flarH K. (nb md rf) T iinn .iarii K . n Ta nyi\Ta, m ia  Tyi-pH -ihshk, Ba

r  T a TCKHCJiHKjaii nfiopaT 6 y .m 6 , 6 y iw a  ^ a p  6 iip nyKTa o p i^ a .iH  a  T a tc k h c j ih k  Ba 
b  Ta T y rp n  m hshk yTa/iH, ^ a p  C np  T y r p n  m h jh k  d  Ta nyi^Ta opi^a,TH y r a jm  Ba c  Ta 
TeKHC.THK/ia eTa^H, .'jap  C np  TeKiic.niiKna s c a  f  ra  HVKTa p a  e Ta TyrpH  MH3 HK 
w o flJ ia u ira n  6 y . ia ;u i .

O a 3 0 Biift K . r a  m h c o .t k im h C  P e i ic  K . c h h h  K y p c a m u i  MyMKHH, 12 n y i^ r a  Ba 
12 TCKHC.niK;iaH Ty3HJiraH, y n n  Ky6 MOAe.'in;ia ?ikko .t K ypinu  MyMKiin. B y K. n y k,- 
T a jiapH  yq y n  KyOHiinr 8  yMii, K yC iuinr MapKa3H ua K yo in ih r n a p a .i .n e ji  K H p p a jia p n ra  
TerHiiuiH Oyjiran yMTa Mei<CH3 y so ^ jia ijira H  uy iiT a o jinnaflH . K . TeKHCJiHrH yMyn 
Ky6 iiHHr 6  Ta eKii Ba , \a p  6 n p n  KyCnHiir KapaM a-Kapiiiii n n p p a jia p n n a u  yTyBMH 6  Ta 
/ .H a ro n a .1 TeKiicJiHK-napii o -in n a flii. B y ^oji/ra xap  Cnp ny^Ta,na 6  Ta tc k h c j ih k  Ke- 
CHinafln, ^ a p  6 n p  TeKnc.iHK/ia 3ca 6 'ra  nyKTa (xoc  Ba xocM ac) w onJiau ia /iH . By K- chm- 
b o -ih k  paeH iu /ia  6yiiAaft 6cjirH Jia iia ;n i: 126.

A aa6 .: f l .  r H J i b 6 e p T ,  C. K o h  - $  o c c e  11, Har-iafliiaa reOMCTpHSi, rocTeXHa/jaT, 
M ., 1951; B. H. A p r  y i' 0 b b J I .  A. C k o p i u k o b .  Kom}inrypaniiOHHbie TeopeMbi, TocTex- 
M3AaT, M ., 1959; H . <J>. M e T b e p y x 11 n, ripoeKTHBHaH reoMCTpiiH, ymieflrH3. M,, 1953.

K O H < M )K A Jlb H b IE  K P H B b lE  —  K O H 4>OKAJ1 3 rP M  MH3 H K J1A P  —  yMy.MHft
4>oKycjiapra s r a  6y .ira n  2- TapTH am  s r p n  M inn^nap (KOHyc KecHMjiapn). K. 9- w. 
ccxJ)OKycJiH srpH  MH3HK-iap j^aM ,ieiiH,iaAH (k  C o^oK yciib ie  KpHBbie).

JlaT . c o n (c u m ) —  C npra, 6HpjiHi<Aa, focus —  (])OKyc, JivFaEHii Ma-bHOCH— yHO^. 
KOH «W >PM HA H  T E O M E T P H fl —  KOH«J>OPM T E O M E T P H JI —  reoMCTpHHiiHHr 

6 np  TapMOrH 6y .m 6, 6yiiAa i[) n rypa. lapnm ir Koii(J)opM xocca.iapn, sh h h  4>a30HHHr
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6apqa K0H<})0pM a.riMaiiiTnpiiin.riapnAa HHBapHaHT 6 ym 6  ^ojiaAHran xoccaJiapn ypra- 
HHJiaAH.

A a a 6 . :  <t>. K  Ji e  ® H. B b ic m a a  r e o M e r p n a , O H T H , M ., 1 9 3 9 .

KOH<POPMHO-flH<J>4>EPEHUHAJlbHA51 rEOMETPHfl — KOH<I>OPM AH<m>E- 
PEHUHAJ! TEOMETPHg —  An;t>l>e peHU.Haji reoMeTpHnHHnr (i^.) 6np TapMoFH 6yjiH6, 
yHAa (jiHrypaiapHHHr Koiiijiopvi xocca-iapH, h tjhh  cj)a30HHHr oapqa kohc()opm ajiMa u- 
THpHiiiia|'H.ia HHBapnaMT 6vjih5  i^OJiaAnran x o c c a ia p n  ypraHH/ia/CH (i^. KoH({)opMiio2 
npeo6pa3oBaHiie).

A aa6 .: A. n .  H o p A e h, ripocrpancrBa a i):|m;iHO.'l caa3HOcra, rocTeXH3^aT, M ,, 1960.

KOH^OPMHOE OTOBPA>KEHHE -  KOH4>OPM AKCJlAHTHPHlll —  CHpTJiap- 
AarH hkkh cox,a ny^TaJiapn ypTacKAarn y3apo 6iip ^HrMaivni y3JiyKCH3 mocjihk 6 v- 
jih6, fiyn/ia mi3HHJiap opac iw arn  6ypMaK.nap v3rapMafiAH; 6hphh>ih cnpTflarn hkkh 
'iH3HK,i^a (yjiapHHHr ywyMHfl nyKTacnAa) yTKa3iuiaAnraH hkkh  vpnnMa opacH/carn 
6ypiaK  hkkhhhh  CHpTAarn yjiapmiHr H ycxa/iapnra yTKa3HJiraH ypiiHMajiap opacH/iarw 
GypwaKKa Tenr 6y.ia;iu. M acajian, c(j)epaiiHnr TeKiiCJiiiK/carn cTepeorpacj>HK npoeKuna- 
ch K . a .  6yjia/iH. TeKHCJiHK co^aJiapmiH K. a. Aa >ieKCH3 kh>ihk (j)nrypa.iapra qeKciu 
khmhk yxiuam  (jm rypajiap moc KeJia/iH. K a . jiaTHH>ia co n fo rm is —  6np-6npH ra h^ hii, 
GHp-6npHra yxuiaui cy3H/iaH kcjiho  >mi\i\an 6 y j  h6, 6y xoccara  aJioi^a/iopAHp.

KoMnJieKC y 3rapysM H  TCKHCJinniHHHr D coj;acHAa 6np Bapai^jiH Cyjiran w  =  /(?) 
aHajiHTHK cjiyHKHHa D  co^aHH W t c k h c j i h k h h h f  D'  co^acnra K . a. h h  HijiOAaJiafiAH. 
AKCHHMa, T y jw n  TeKHCJiHK,a,an c k h  6 n p  nyi^T acH  >jH ^apH 6 T a u u iaH raH  TeKHCJiHKflaw 
$apn K,HJia/inraH 6np 6 o rJ ia K .’iH h k k h t b  D m  D' c o ^ a iiH H r 6HpHH><Hcif/iarH ( h u h  O  
Aar«) Ta?HHJiH HVi^rara Ba TafiHHJiH S y H a jiH iu ra  D'  coj^a^a Mai>Jiy\t 6np Hyi^Ta t>a 
TanHHJiH 6np fiyHajinui m oc KeJicJin /ie6 TaJia6 K,iuiHHraHAa 6y HKKajia co^a 6np 
l^HHMaTjiH aHHiyiaHaflHraii ana-iH TH K  tjiyHKUHH epA aM H /ia 6np-CHpHra K0H(j)0pM aKC-ria- 
Ha ojiaAH K. a. na3apnHCh iihhr 6y wy^HM TeopewacHHn P h m 3 h  h c 6 o t  K,H.nraH.

iOi^opHAa 6 h 3  SMpnimn ry p  K . a . 6njia«' hiii Kyp/iHK, 6yn;ia af'Jiann6 yTHiu 
SyiiaJiHiUH (enHK, a rp a  miaiiK, Ba yiiHnr HycxacH 6yfiima) y3rapMafiAH. AfijiaHH6 y™ m  
flyiiajiHUiH ^apaM a-^apuiH cnra y3rapa/'H ran  K. a . hkkhhmh Typ K . a. AeftHJiaw. 
H kkhhm h Typ K . a  w = f( z )  =  u +  iv aiia-iiiTHK cj)ynKmiara i^yuiMa C yjiran  w = f ( z ) =  
= /<  —  iv (j)ynKu.HH 6HJiaH H<j)oAa-TaHaAH.

11-5- pacM.

j i
M ncojuiap: l ) Ki  =  zn (j)yiiKUHH 2 TeKiiciiHKAarH (114-pac.M) 0 < c p <  — 6yp>iaK-

HHHr (q)—6y z minr apryi:eirrn) w  TeKHCJiHKHHHr io^opiim npnw TeKHCJiHrara (115- 
pao>i) K a. hh HcfxwaJiafiAH. 2) w =  ez diynnmisi z  TeKHCJiHKHHHr — o d < x < o o ,  
0 < ( /<  2jt (2 =  x - f  iy) no.io KacHHH (116-pac.vi) >;aK,Ĥ Hfi yi;HHHr Myc6aT h,hcmh 
>iHî apH6 TauuiaHraH w  TeKHCJiHKKa (117-pacM) K. a. hh HtjioAa-iiafiAH.

A fl.a .6 .: A. M. M a p  K y  ui e 8 h  i ,  KOMHJieKCHbie HHCJia u Kon^opMHwe 0T05pa*eMHH, TocTet* 
waflar. M ., 1954 (*nony/iHp?ihLe a c k u h h  n o  MareMaTHKe», Bwn. 13).
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116- pacM. 117-pacM.

KOH^OPMHOE nPE0BPA30BAHHE —  K0H4>0PM AJlMAUITHPHUI— K0Htj)0pM 
aKCJiaHTHpHuijaa 6np (J)Hrypa«aH yHHHr H y c x a c n ra  (o6pa3H ra) yTHiu (^ .  Koh())opmho« 
oroCpa>KeHHe).

KOH0OPMHOH CBA3H0CTH TEOMETPHfl — KOH<t>OPM EOFJIAMJ1H TEO- 
METPHH —  AHf[)4)epeHu.Ha.i reoMeTpHH 6y.nHMH 6v jih 6 K0H(j)0pM 6oF.iaM.iH ({ia3o.iapHH 
ypraHa;iH. Bynaaft 4)a30HHiir ^ap  6np HVHTacn 6HJiaH 6wpop «ypHUMa» K0H(j)0pM 4>a30 
^OFJianraH Ba uiyHflafi nonyn 6epH.iran Cy.iH6, OyriAa 6np iiy^TanHHr «ypHH\ia» (J)a- 
3 och  i^yuiHH Hyi^TaHHHr «ypiiHMa» (j>a30CHra m y  ^ o n y n  6n .iaH  KOHibopM aK c.iana/(H .

A A a6 .: A. n .  H  o p  #  e H, npocrpaHCTBa a(Jx|)HHHofl cb33fiocth, f'ocTexn3AaT, M ., 1950.

KOHXOHflA —  KOHXOHAA. E iijv  , s r p n  
MH3H^HHHr K . CH —  3rpH  HH3HKHHHI’ ^ a p  6 « p  
Hyi^TacHHHHr pasnyc-BeKTopHHH 6Hp x h ji d 
MHI^AOpra OpTTHpHIH eKH KaManTHpHLlI H3TH)Ka- 
CH«a j^ochji 6y .iaA H ran  tc k h c  »rpH  MH3Hi$. 
A rap  s rp n  m h^h^hhht KyTfi KoopAHHaTajiapH.oa- 
rn  TCHr.7aM3CH r =  / ( cp) KypiiHHuijla S y .ic a , 

, . „  y  ^oJifla yHHiir K . c h  Tenr-iaMacH r =  /(< p )± d
,,y . “ ------—| I KypHiiHujAa 6 y j ia a n .  118- p acw ^a  nyHKTnp mh-

\  J I 3H^ 6HJI3H MH3H.iraH SJIJlHTICHHHr K . CH HXJIHT
mh3h h  6 h .i3 h T acB H pjianran . O /iaT /ia  K ./ieraH /i,a 
ryrpH  mh3hk; K . c h  TyuiyHH.na«H. B y  K . H h - 
KOMe/i K . ch  ae6 aTa.naflH, MyHKH yHH i^a/iHMrH 
rpeK  reoM eTpH HHKOMe/i (TaxMHHaH spawH3/(aH 
aBBajirn 250— 150 flHJiJiap) 6 ypMaKHH yMra 6y- 
jihui (i^. T pHceKUHH y r .ria) Ba Ky6 HH HKKHJiaH- 
THpHui ( ^ .  yflBoeH H e Ky6 a) MacaJiajiapHHH 
eM Hiura TaT6 Hi^ STraH.

A rap  hYT^ CHCTeMaCHHHHr 0  ^yT^H^an 6epHJiraH TyFpn MH3HH,i^aMa C y jiran  Maco- 
<fia a  6yjica, y  ^oji/ja H h k o m c/i K . cHHHHr TeHrjiaMacH

118- pacM.

cos <p ± d

KjpHHHiUH/ia Sk h  6o u ih  nyT6/ia 6y/iraH /leKapT KoopAHHaTajiapn CHCTeMacHAa:

(x — a )a (x2 +  y2) — d?x2 — 0

FjpHHHm/ia 6yjiaflH. H h k o m 8/i  K. ch  h k k h  luoxMaaaH TV3ii.iraH 4- Tapra6jiH ajire6- 
paHK srpH MH3H^np. a Ba d  opacn/iarn Mynoca6aTra t^apaS HHKOMe/i K. CHHHHr 
uioxMaJiaoHAaH 6npH ^ap xh ji uiaKJira sra  6y.iaflH; m y 6HJiaH 6npra, 0  i^ t 6 TyryH
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fiyivracn ( d > a ,  119- a pacM), yTKHpjianmii nyi^racn [d =  a, 119- G pacM) Ba SKKa-nanran 
Hyi^ra (d< a, 119- e pacw) CyjiHiun MyMKHn. HnKOMefl K. c h h h h t  HKKaJia u ioxqac» 
nKKajia ftyHajimiifla ryppH 'iHSHi^a acHMHTOTHK paEHiu^a ai^HHJiamafln. AfijiaHajo 
eTraH j^yT6ra  HHcSaTan afijiaHa K. ch  riaci<a.Tb HHFaHOFH (k . YjiHTKa riacK ajia) flefiH- 
jiapH. fpeK . xovxoeV firil —  KHc^H'i6a^acHMoii.

KOHUEHTPHHECKHE OKPy>KHOCTH— KOHUEHTPHK AHJIAHAJIAP. O k -
pyWHOCTH KOHIXGHTpHMeCKHe.

KOOPAHHATbl — KOOPAHHATAJIAP — Mat-iyM TapTHfi/ia ojimiran Ba nyKTa- 

h h h t MH3H^flarn, TeKiicjiHKflarH, CHpT/iarH eKH <t>a3o/iarn Ba3HJiTHnH xapaKTepjiafUH- 

raH co H Jiap . Bnpop o6ieKTHH TeKUiHpniii xapaKTepn Ba Mai^ca/iHra i^apa6 j(ap xhji 
K. CHCTeMajiapH Tan/ianaAH, 6yjiap ep,iaM H ,na ^ a s o n H H r  ^ap 6 u p  n y ^ T a c n r a  aiim^ 

coHJiap TynjiaMH—Hyi^Ta K. m oc KejiTnpnjiaAH. MacaJiaH, TOKHCJiHKHHHr Cnpop co^a- 
cH^a Skh 6yTyH TeKHCJiHnfla y3-y3H 6h.i3h KecnujwaPAnraH iH3Hiyiapw£!ur HKKHTa 
U(M) =  const Ba V(M) =  const onjiacn ^apajia/WKH, Cup oiuiaHHHr ^ap 6np i h 3h fh h h  
h k khh iih  OHJiaHHHr ^ ap  6np 'IH3HFH (Jiai^aT SnTTa M nyK ja/ia  Kecn6 yTa^H. By j^oji- 
Ra U =  0 Ba V =  0 hh  OouijiaiiFHM iH3H^jiap Jie6 o jih6, U  =  const Ba V7 =  const 
1H3HI^JiapHHHr M  KeCHUIHIII HyHTaCHHH 3J0CHJI I^HJiaMHS (120-pacM ).

U.

y

|
V 1 M m
u

yo 0 X
H-1
J-2 
ij ,'J-3

> L > (1 <.2 (3  -

120- pacM. 121- pacM.
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U(M) Ba V(M) coHJiapH M  Hy^TaHHHr TcKHCJiHK/iam K. SyjiaAH. MxTnepHti 
c h >t eKH (j)a30AarH Hyt^TanHiir K. j^aw iuy k;i6 h aHHiviatiaAH. U =  const r a  V '= co n s t 
qiBH^Jiap KOopAimaTa MH3HiyiapH

Arap U — const Ba V =  const MH3Hviap ryrpn MinHiyiap CJjica, y ^oji/ta K. 
■ryrpH MH3HK..TH K. fleo, arap U  =  const Ba V =  const nnm yiap 0H.riaciwa>i o«p« 
ckb HKKajiacH srpn >iH3H ĵiap 6v:ica, y ^ojiaa v arpH mh3hi^jih K. ckh Taycc K ch 
nv6 aTajia^ii.

M acaJian, TeKHCJiHK^arH 9Hr c o a a a  T y ip H  MH3HiyiH K.— Tyrpn SypqaKJiH ^P K apT  
KoopAHHaTajiapiWHp, TeKiic-nHKAarii s n r  c o j;ia  s rp n  ' i h 3 h k j i h  K . —  i^yTC KOopAmiaTa- 
JiapHAHp. TyrpH CypuaKJin Aei<apT K . cncieM acii/ia x  na y  KoopAHiiaia 'iH3HtyiapH

y3apo nepiieH^HKy-iflp 6y.iH6, ^ j i a p  (m ojihhm h 
Koop/innaTa qii3Hi^jiapH) 6yHiiMa ojiHHraH yayn- 
jihk vjimob CnpjiHKJiapn 6np xhji 6yjia/iH (121- 
pacM).

Arap K. yiyiapH, yMyMaH o jiran /ia , yaipo 
nepueHflHKyjiap 6yjiMaca, x  i;a y  y iy iap  6yiii(- 
'ia  OJiiiHraH ysyiuiHK v.moB 6Hp.miK.iapH xap 
xhji 6y .ica, y ^ojm a 6y K. CHCTe.\iacH;iarH h x -  
TiiepHfi Hyi^TaiiiiHr K. ch  acjjrtjnn eKH yMvvnit
AeKapT K.. aeTHJiaAH.

K y T 6  K. c n c T e M a c i i ; i , a  ( 1 2 2 - p a c M )  U  < ih -  

3ii^jiap ,«apKa3H 6npop 6ouuiaHrHq 0  :iyi\Ta— 
kv to /u i 6yjiraH KOHueiiTpiiK a'i.'iaHa.iap, V 'in- 
3Hi^.iap sca 0  ny^Ta^aH iiHK.yB'iii nypjiap 6yjia- 
Ah, 6yH^a TeKiic.THKiiHnr ^ap  fn p  M  Hy^Tacn- 
ra  6iiprHHa (p, (f) coHJiap >KycjiTH, a-bim M  nyi;- 
TanHHr K. Tyrpn KC.iaan, 6yn;ia 0 < p < o o ,  
0< qp  2 jt .

K- BapHueHTpHiecKHe KoopAHHaTu (Me- 
G«yc KoopAHHaTaJiapn), BHitojmpnbie KoopAHnaibi, TanrenuHajibHbie K00pAHHaTw, 
QHHOpOAHbie KOOpAHIiaTbl, flpoeKTHBHbie KOOpAHHaTbl.

Ajt,a.6 .: AHa«fiHTHK reoMeTpHH TepMHHHHHHr oxHpnra i^apaHr.

K O P E IIb  H 3 HHCJIA —  CO H H H H T M/I.HH3M. a co:iH:iH:ir n- Aapa>Kajin h ji^h - 
m  ( " V a  Ka6n 6e.irHJiaHaAH) uiyHAafi x  co:ikh, y n n n r n- AapawacH a r a  Tenr, hi»uu 

x  e3yB x n —  a  =  0 e3yB 6HJiaH Tenr K yi.n i. Hkkhhmii Aapa}KaJiH h jiah s 
1/i =  2) KeaApaT HjiAH3 AefimaAH. yMHHMH aapa>Ka.iH hjiah3 (n — tf) KyO hjiah3 
^eflHJiaAH; y ium  jiorapH(|)MHiiHr (iy  J lo rapn^M ) acocH 10 e3«JiMaranH Ka6n, KBaupaT 
HAflH3HHHr KypcaTKHMH (fl =  2) ^aM e3HJIMafiAH. X COHHHH TOnHlll IIJIAH3 qHlyipHW 
flefiHjiaAH. KsaApaT Ba Ky6 h.hah3 'iH ^apm n y iy n  MaMVM yMyMHfl HjoHAaJiap —  aji- 
ropHTMJiap (n ) MaB>KyA; 6ynAa 6y ajiropHTMJiap awa-HAa kbm nyju ianca  ^aw ( a + b f  
Ba (a +  b)3 ^opM yjiaJiapAan 4>ofiAaJiaHHJiaAH, hji^h3 qii^apniH  yqyn (n =  2; 3) sca 
JSHcoCjiam 'IH3FHMH, »caABa.iJiap Ba TaKpn6iiH (JiopMyjiaJiapAan (HbiOTOH 6hhomh (j)op- 
MyjiacHAan Kacp KypcaTKHM.iap yqyH 'lHFjapHJirati cjiopMyjiajiapAan) ifoSAaJiaHii-iaAH; 
uiyHHHrAeK hjiah3 qH^apmiiHHHr rpa(})HK ycy.iH Ba HOMorpaMMajiapAaH (jiofiAaJiann- 
jiaAH. KoMnjieKC co iw ap  MafiAOHHAa a coHiiiiHiir n- A apaw ajm  h.hah3h ^yfiHAarii cjiop- 
wy.na 6HJiaH ToniuiaAHraH poca n Ta ^HfiwaTra s ra  6y.'ia,".H:

n r -  n r ~ <  <P +  2* k  j_ ; ,ln *P +  2 n k  \V a = V I “! c ° s ------ ------- + '  s i n --------- ------ \t

6yHAa |a| — a coiiHHHHr MOAy-in; cp — yHHHr apryw enTii, k =  0, 1, 2, . . ., ( n — 1). 
Bnpop n, iiaTypaji c o h h h h t n- AapajKacnra Tenr 6y.nMaraH N  HaTypa.i coHHHiir n-Aa- 
pawajiH h jiah3h  uiyHAafi a HppaunoHaji cohkii, ny  N  =  a  6yJiaAH, 6yHra n- napaxa-  
jih HppamionajuiHK Ae.fiH.iaAH.
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KOPEHb yPABHEHHH—TEHrjIAM AHHHr HJ1AH3H. a0x n +  alx n~ » +  . . . +
+  an =  0 KypniiH:»AarH a . i r e 6pam< TeiiMaMaHHiir hji.ih3h x apryMeHTHHnr 6y Tejir- 
jiaMaHH aflnHHTra afljianTHpyB'iH coh K,n;"MaTn;(np. n -n apaw ajiH  ^ap  ^an/iai" a jire tip a m  
TenrJiaMa KOMn;ieKC coiuiap Ma?AoiuiJla poca n  Ta H.WH3ra s r a  Gyjia/iH [6y 
ajircfipaHHnr acocHil TeopeMacn/iaH (k . O chobh3h TeopeMa aJireO pu) Ba Be3y Teope- 
nacH ^an (i\.) Ke.in6 qn^anH ]. A rap  6yHj\a n Ta opacHAa m Tacn y3apo Tenr
Cyjica (1 < m < n), y x p i/ia  m Ta TeHr iM,aH3HHiir ^ap  6hph m KappajiH ujijim  A e '« - 
jiaflH (n. KpaTHbiii KopeHb).

j(x) =  0 T. h. ynHHr emiMH j^aM flef-HJiaflH.
f(x) =  0 T. h. f(X) K yn^aa (cjjyHKUHsi) h h h t h jiah3h §kh hojiii ^aM fleHHjia,m, 

CyH^a f(x) =  aoXn +  axxn~ 1 +  . . .  +  an .
KOPHK) CnHPAJIb — KOPHK) CnnPAJIM —  napaMGTpHK TeHrJiaMacn i^yfiHAarB 

KypnjiHiiira s r a  6yjiraH cnHpajiciiMon srpH mibhi^:
1 i

x — a f c o s  du y  =  a f s i n  du.

K .c  Koop.nHnaTa.rap OoiiiHra HHcOnTaH CHMMeTpHK K oriJiaiiiran hkkh TapMoiyiaB

HyKTaJiap acHMnTOTHK nyi^Tajiap
( a a \  t a a

Ty3iu iran  (123-pacM). T /  Ba T ’ — T

6 y jia^H  ( ^  O c o 6 bie to m k h ). B y a rp n  'i ii3H^ yHAan 
epypjiHK flHf()paKUHficHHH y p ra iim u ;ia  (iioiiAaJiaHraH 
(bpaHuy3 (j)H3H rn K opn io  hom h 6 ii.ian  aT ajiraH . K, 
c. K.n0T0Hjia eKH 3 fijiep  c n n p a .n n  flefiiuiaAH.

K O P P E J1 3 U H 5I (K o p p  eJiHTiiBHoe n p e o 6 p a 3 0 B a - 
im e ) —  K O P P E JIH U H H  (K oppe .:m 'iiti a .'r.iaiiiT npnui):
1°. K . — npoeK TH B (j)a3oiiH H r iiy K T a jiap i!  S iu iaH  TyFpH  
*iii3h i^ jiapn  ypT acH fla rn  y 3ap o  f>np lyiiivaTJiH  moc- 
jiiiK  6y.nn6, 6ynn.a TyFpH  q ii3 i i^  Ba iiy K T aJ iap H lln r 
HiiuHAPHTJiHK MyHOCa6 aTH cai\jiaH ii6  i^ojia/iii (i^.
HHUH/ieHTHOCTb). K. HHHr My^HM xyCJCHH XO.nlI 
k j t 6 ajivaiHTHpHLUAiip (i^. npeo6pa30BaHHe).

2°. MaTe.v.aTHK CTaTHCTHKafla K. —  yMyMan 
oJiraHAa ^aTfcirt c{)yHKii,H0iia.T xapai<Tepra 3ra 6y.n- 
waraH s^ thm ojijihk  OoFJiaHHtu/iHp.

A^aO.: H. A. Tj i a r o j i eR,  npoeKTHBnaa reoyeTpna, «Buciiian iiiKOjia», M., 19631 
r .  K p a i u e p ,  MaTeMaTilqeCKHe weTO«bi CTarHCTHKH, nepeB. c a n r J i . , H J l , M ., 1948.

K O C E K A H C  —  K O C E K A H C  —  TpiiroHOMeTpHK (J)yHKU,HnjiapAaH 6 npH 6yjiH 6, 
c o s e c  x  6 h . i3 h  6 e/irH^iana/i,ii (x  —  apryM eiiT) Ba ^ y i iH / ia r n  (jiopMyjia 6 ii .ia H  a n H iy ia -  
iiaj5.ii:

c o s e c x = l h T x '

^ynAa s i n x — uiv x  apryMeiiT (eypnaK) HHiir cHnycii ( 1̂ .). K- h h h t aHH^JiaHHiu co^acH 

coiiJiap yKH 6y 'iii6 (pa/iHan yjinoBH— eo /ian + ° °  ra'ia ysrapa/in), yHra a6cu,Hcca- 

jiapn

x =  Ttn (n =  0, i l >  ifc2 , . . . )

6yjiraH nyi^Tajiap KiipMafi/i,H. K. qerapa.iaiiM araH  (1 < |c o s e c x |  < ;o o ) t o k  (124 pacM), 
/laBpHH (2 j l  ,iaB pjIH ) (])yHKUHH/IHp.

Arap 6 o u iH  K o o p A H H aiaJiap  6 o u ih  6 H:ian y cT M a-ycT  T y m a /iH ra H  (125-pacM) h x t h -

M
ep»"i OM  =  r  pa^H yc-BeK Top (^y3Fa.iyniiH BeKTop) Kapanca, y  ^oJiAa ~ = c o s e c a

ym
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unoSaT ypHHJiiiAHp, 6yHfla o  — pa^Hyc-BeKTop 6H;>aH O x  y^HHHHr Myc6aT ftyHajiHiuH 
(«  =  ^ A O M  OypnaKHHHr ny3Fa.iMac OA tomohh) opacHAarn CypiaK, yM aca Kya- 
FanyBiH paflHyc-BeKTopHHHr yMHAarn M  Hyi^TaHHHr opAHHaTacH.

K. nm opacH  y iu a  apryMeHT cHHycHHHHr (s in a ) HuiopacH 6»jiaH  6 h d  x h ji 6y jia - 
Arap (Jiaî aT a  yTKHp 6ypwaKHH tckluhphiu 6n;iaH  ie ra p aJia H H jica , y j50j1.ua K. 

liH Typpn 6ypMaK.nH O.MAfj yq6yp>iaKAaH OM  rHnoTeHy3aHHHr a  6ypqax ^apiuwcHAa

r\
v
0 %

1r 1 17 2ir

n
yxCQSOCX

124- pacM.

frrran MM^ Kam?Tra HHc6aTH ne6 TaipH(J)jiaiu MyMKHH. T v fp h  SypqaKjiH KoopAHna- 
T a . ia p  c n c T e n a c n ^ a  K . HHHr rp a f |)H rn  KoceK aH COH ^a (124-pacM) AefiHJiaAH. K. ra 
TecKapH (JiynKUHfi apKKoceKaHc ( ^ )  AeiiiMii/tH.

K. ^ocHJiacH ^yflHflarH <J)opMy.ia 6yflHMa ^HCofijiaHajiH:

(cosec x)'- sin^-v =  —ctg x-cosec x.

Bawaii x  OypMaKHHnr K. i^Hc^aqa 6yHflafl 6eJirHJiaHaflH: c sc  x.
K. ceKaHcra (i^.) HHc6aTaH KotJjyHKUHji (ht>hh  ceKanc (JiyHKunsrHimr iioMHra mo c) 

6k h  TyjiflHpyB^H OypwaK (JiyHKUHficH a «6 xaM aTajia/in:

■ sece ( | - a ) .

K. A3H oJiHHraH H H Terpaji nyftH^arH (JiopMy.ia oyflHqa ^HcoO/iann/iH: 

iCcosec x d x  =  ln tg — +  C.

K. hhhf i^aTopra eflHJiMacH: 

-  +  x
cosec x  - —  4 -  7x8 

6 360
31 x*

15120
. (0  <  |* | < J T ) .

TyjiAHpnuiHH 6HjiAHpyBiiH jiaTHH’-ia com plem cntum  cy3HHHHr KHC^aprnpH/iraHH 
\co) 6HjiaH ceKaHC (k,.) cy3HAan sicajiran.

KOCEKAHCOHflA — KOCEKAHCOHAA — KOceKaHC (n.) (JiyHKUHHHHHr TyrpH 
6yp*iaKjiH A eKapT  KoopflHHaTajiapH cHCTeMacHAarn rpatJiHrn.

KOCHHyC —  KOCHHyC — TpHTOHOMeTpHK <J)yHKu,HajiapAaH (k,.) 6HpH 6yjiH6, 
00s x  ( x — apryMeHT) op^ajiH 6ejinijiaHaAH Ba ^ypHAaraia aHHiyiaHaAH. OpneHTHp- 
flaHfaH TeKHcjiHKAa tJ f p h  6ypqaKJiH xOy AcKapT cncTeMacH (125-pacM ) Ba AOM  
gVpnaKKa TeHr nxTHepnfl a  6ypqaK TaHJiaHraH CfjiCHH ae6 <Jiapa3 i^HJiafljiHK, 6y 
(gypMaKHHiir yqn KOopAHHaTajiap 6ouih 6HJiaH, yHHHr ^y3FajiMac tomohh Ox yi{H 6h-
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jiaH ycTMa-ycT TymaAH, ^y3FajiyB<iH (yarapy iH ) OM  to m o h h  sca 0  yqn aTpcw{)iijia 
afijiaHHiiiH HaTH>KacHfla Ox  yi^ 6M .ian ^ap x h ji  a  6ypqaKJiep j^ochji ^HjiaAH. a  6 y p -

MaKHHHr (eKH x  6\ p'iaKHHHr) K . fle6 xm  §kh  xM HHcCaTra afiTHJiaflH, CviiJia
JOM] |r|

xM —  a  fiyp-iaKHHnr Ky3Fa.iyBqn OM TOMOHHra TerHinjiH Cyjiran HXTHepiif’ M  nyn- 

TaiiHHr a6cuHccacH, |OM| sca M  Hy^Ta paAHyc- BeKTOpHHHiir y3yHJiHrH. OM  Kec»ia 
KynHH'ia ^y3fajiyBMH paAwyc- BeKTop, M  nyn;- 
TanHHr KoopflHHaTajiapn 9ca paAHyc-BeKTop oxh- 
pHHHHr KOopflHHaTajiapn flepHJiajw. a  6ypqaK- 
HHHr K . uiy 6ypqaKHHHr (jiynKUHHCH/mp; K .  
rpaij)HrH 126- pacMfla KypcaTi.'Jiraii. K .  HHHr 
snr k h ih k  Myc6aT flaBpn 2jx ra T enr, h ih h  
cos x  =  cos (x-t-2jt n), 6yHAa n = 0 , ± l , ± 2 ,  . . .

K .  HHHr aHH^jiaHHiu co^acn Sapwa coii yiyi- 
;ian H6opaT (6yp'iaKHHHr paAnan yjinoBH —  oo 
flan +  oo raqa y3rapa«H), y3rapHin cojjacH 
[— 1; 1] cerMeHTflnp. K .—  'ierapajianran, »<y(j)T 
Ba JiaBpHft tjiyHKUHHAHp.

BypqaK 0° aaH 90° rana opTraiwa K - 6 ap ia  TpnroHOMeTpHK KO(j)yHKUHH.iap (^.) 
KaoH KaManJw; K . 1 AaH 0 raqa KaManAH.

K .  Ba CHHyc (i^.) s in 2x  -f- cosa;c =  1 (jjopwy-ia 6hji8h 6opjiaHraH; (jiopMyjiaHHiir 
>iari tomohh TpnroHOMeTpHK 6npjiHK AeSHJiaan; K .  Ba ceKaHC cos x  =  1: sec x  <j)op- 
Myjia 6HJiaH 6oFJiaHraH.

K . ^ocn jiacH  ( c o s j c ) '=  —  sinA t (jiopM yjia 6j?(iHqa ^HCoSjiaHaflH. K . flaH o jih h -

ra n  HiiTerpaji nyfiHAarn (jiopMyjia 6 p m a  TonHJiaOT: J c o s x  dx =  sin x  +  C. V. HHHr 

A a p ax a jiH  ^ a T o p ra  e f  njiM acn:

c o s x = l — . . .  (—  oo <  x  <  oo ).

K. r a  TecKapn (j)ynKUHH apKKOcnnyc (i-;.) flefiHJiaAH. 1
A rap  (JiaKaT yTKHp a  C yp iaK  ^ a p a j ic a ,  a  6yp'iaKHHHr K . h h  y iu a  fiypqaKKa 

en n u iraH  KaTeraHHr rnnoTeny3ara (125- pacM A arn TyFpn 6ypqaK JiH  OMML y q 6 y p ia K -  
AaH) HHc6aTH «e6 TaiipHijijiaui MyMKHH.

z KOMnjieKC apryMeHTjiH K . Ba CHHyc KypcaTKHHJiH ijiyHKUHHra Sfljiep (jiopMyjia- 
ch BocHTacHAa 6oFJiaHraH:

e iz =i cos z +  / sln z,
6yHAaH s in  x na  co s  x HHHr (x— ^ai^H^Hft c o h ) co({) MaBjjyM apryM eHTjiH K jpcaT K m jiH  
(jjyH K uiiiuiapra 6ofjihi^ 6 y jiraH  H(j)OAaJiapH ToriHiaAH:

eix +  e ~ ix . eix -r- e ~ ix
cos x  = -------- ------------ , sin x = ------— ------

2 2}

B y (j)opwy-ia.:iapAaH co sz  (Ba sin  z) jiapHH jy ico 6 jia u i y^iyn (jiouAajianHui wyMKHii. 
Arap 2 =  ix (coij) MaBjjyM coh) 6 y jic a , y  j^o/iAa

fix  4 -
cos i x = ------ ^ ------= c h  r ,

6yHAa  cti rnnep6oJiH K  KOCHHyc («,.).
cos x  =  ch i x  TeHrjiHK ^aM ypHiiJiHAnp. KoMnjieKC apryMeHTJiH K . cos z  qiyiiKUHa 

(uiyHHnrACK, sin  z  ^aM) 1 AaH KaTTa jjap ^anAaii HHftMaTJiap na6yji î hjihuih MyMKHH. 
K,yfiHAarH <|>opMyjia ypHHJiHAHp:

cos 2 =  cos (x +  iy) =  cos x ch y — i  sin  x s h y .
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Arap  z  =  ST +  i 6y.'ica, Cy (jiopMyviara CHiioaH, ^yftH/uirHHH TonaMH3: 

cos ( f t - K )  =  cos jt ch 1 —  i sin Jl sh l =  —  eh I =

=  — i  —  1,5, HIIIH Jcos 2-| >  1.

K ^aw TpnronoweTpHK KO(J)yHKmm.nap/Tan (k.) fmpnmp.
JlaTHiiMa co (complementum —  Ty.'i,anpiiLii cy3Hnnnr ^nct^apTHpH-iraHH) cit-

nyc (k .) cy3n;;an ^ochji Cy;iran, a « n  Ty;i,mpyB’-m OypqaK (JiyHKUHHCH eKH homh  
aiHycra moc  KejiyBMH (j)yHKUHH.

KOCHHyC-BEP3yC yr.na a —a  CypqaKHHnr KOCHHyC- BEPSyCH— (*)
r

nncCar/jnp (125-pacM), CyHAa Ms—Ky3Fa.nyB'!ii paAnyc-BeKTop oxnpHHHHr Oy yi;- 
flarn ripoeKiuwcH, r =  OB. a  CypMaKHHHr K-b.  fiyimafi Ce;irn.'iaHa,T,H: cosversos. 
Arap (*) Aa BM a =  r — O/Vl p.,e6 o.iHnca, y ^ojifla K- b. 1 — sin a  ra tch t Cy/ia- 
AH. K-b. TyuiyiiMacn CHHyc- Bep3yc (k-) TyujyiwacH KaCn, MaTewaTHKara XVII acp- 
Af KHpHTHJiraH CyjmC, ^03Hp sca Aefipjiu K,y.uianu.ma&Au.

K -B . TpnroHOMeTpHK (J)yHKUHfIJiap (l\.) KaCH, CypnaKHHHr ({lyHKUHHCHflHp. 
JlaTHiiqa co ( ro m p lem en tu m  —  T yji/uipw u cy 3iiiiHHr KHci^apTHpHjiraHH) 6hjwh 

sinus —  ayiir;jHK, ujHuirau, versus Comna jjo j ia ira  afMaiiraHjiHK cy3;iapiiAaii ^ ochji 
Cy /iran ; KOCHnyc Bep3yc —  C o n ^ a  ^o jiaT ra afiJianraH Kocnnyc.

KOCHHyC rnriEPBOJIHHECKHfil — THriEPBOJlHK KOCHHyC —K- rnnep-
60.1 HlteCKHH KOCHHyC.

KOCHHyCOB TEOPEMA—KOCHHyCJIAP TEOPEMACH: I. TeKHCjiHKflarn rpH-
raMMeTpHdHHHr K. r . — >^p %anAaii yioypw aK  nxTHepiift TOMOHHHHiir nnaapaTH 

HonraH hkkh tomoiih KBajpaTJiapn ftnFHnijicH/jan uiy TOMOHJiap CnJiaH y.nap opacn- 
j&rn 6yp>iaK Kocnnycw HKK«.fianra;i KynaftTMacn aftpn;irannra T««r:

c2 =  a2+  b2 — 2ab cos C,

CyHfla a, b, c —  yq6yp'ia« TOMOHJiapiiHiiHr y3yH.THK.1 apH, C  sca a Ba b TOMOnjiap 
opacHAarn CypnaK. K . t .  KyniiHMa sjieMeHTap reovteTpnn Ba TpnroHOMeTpHH Maca.>ia- 
jiapHiiH emiiiiAa

2. CtjiepHK y<j6ypwak TOMOHJiapn ywyH K. t .: c^epitK yq6ypqaK CHp tomohm - 
Hiwr KocHHycn K°--,r a a  hkk h  tom oh KocHHyc-napa KynafiTMacara iuy TOMOHjiap cnnyc- 
Jiapn Cnjian iiiy T0M0ii;iap opacn^arn Cyp>iaK KocHnyciiHHHr Kj?naflTMacHHH
raimra Tenr:

cos a =  cos b cos c +  sin b sin c cos A.

3. OtiepHK y iSypnaK  CypwaKJiapn ywyH K . t. : c(|)epH K  yqCypwaK 6yp>(arHHifur 
KOOHHycH K O-iraH h k k ii  6 y p i a r n  K o c n iiy c - i i ip m ii i i i r  T e cK a p u  Huiopa C n jia n  cuiH H riH  
KynafiTMacH Ba my C y p q a K -ia p  c m iy c j ia p H  Oh;i;ih CnpmiqH CypqaK ^apumcHnarH to- 
moh KOCHiiycii itynafiT M acH  fliiFH JW iiC H ra T e n r :

cos A  =  —  cos B cos C +  sin B sin C  cos a.

KOCHHyCOHflA — KOCHHyCOHflA — TyrpH 6ypHaKjm AeKapT KoopAHHaTajiapn 
CHCTeMacHAa (126- pacMra i^apaiir) y =  cos x  tyyiiKHHfniHnr rpacjmrH. K- CHiiycoH/jaHHHr

jf
(K) xyMH y3H CvjihC, 4>ai\aT Ox yi^ Cyftiwa >:anra ra cypH.nraiunp, '-ivhkh

cos x =  sin / x +  — 1
l  2 r

KOCOCHMMETPMM ECKHPl OHPEflEJIHTEJIb — KHPlUIHK CHMMETPHflJIH 
flETEPMHHAHT — Coiii AHarona.nnra imcCaTaH chmmrtphk 6yjiran 3jiesie«TJiapH 
HLiiopacti i^apaMa- KapuiH, ptjHii a,y =  —  aji Cyjiran AeTepMHHaHTAnp. KHftiiiHK chm-

MeTpHHjiH n- TapTiiC.a h d  /leTcpMHHaiiT y iiyn  d  =  (— 1)" d  MynocaCaT ypiiHJiHAHp,
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(iy iiM H  TapT ii6H  (n) t o ^  C y j i r a n  i\ h l iu h i^ c h m m c t p h h jih  fleTepM H naH T ^ a p  f i m i  
0 ra Tenr, fle ran  xyjioca Ke.aH6 mhk<iAH.

K O C O C H M M E T PH M H O C T b— K H d lU H K  C H M M E T P H K JIH K : 1°. 4>yHKMHaw«r
HMHiiiHK, CHMMeTpHKJiHrH —  6 n p  n e q a  y srapyB M H ^ H  /  (xlt x.t ............xn) (JjyHKUHSHHHr
myiyiafl xoccacHAHpKH, apryMeHT.iapHH HXTHepHH toi^ ypm i aJiMamTHpHuifla (i^. r ie p e c ra -  
HOBKa) (|)yhkuhhhhhr HinopacH KaPaMa_ f;ap!im ciira y s r a p a w , HXTnepsift >«yft>T ajiHaat- 
TiipHiu/ia ysr-ipMailflH. MacajiaH, y i  y?rapyBmi.mi f  (x, y, z) =  (x —  y) (y— z) (? — x) 
<))yiii;u,Hn ^hhiuhk, ciiMMeTpnKanp.

2 . TeH3opHHHr (KOEapnaiiT §k h  KOHTpaeapHaHT TCH3opuHnr) K ■ c . —  TeH3opHHiir (p ,.) 
uiyiiAafl xoccacnAHpKH, <j)at;aT HHAeKCJiapHHHiir TapTH6 'i fiHjian <j)apK,jia(iyBvH noo p - 
flH H arnjiap y 3a p o  T en r O yjia jin  6k h  H iuopa.iapH  6 H.ian cj>api  ̂ KHJiaAH. HnAOKc.iapiiH 
jKy<J)T ypHH ajiMaiiiTHpHHiAa KOopAHHaTa-uap T en r fiy jia /m , t o k  y p m i ajiM aui tH p w u /ia  s c a  
ro o p A H n aT a jiap  H inopajiapH  6 iijiaH (J>apK ^ ia a f ln .  O a 30HHiir Cnp opTOHOpM ajijianjTnpiui- 
raH K oop^H naT ajiap  chcTeMacHHH 6ouiK,a opT onopM aju ia tim ipH jiraH  cncT eM acnra an- 
M auiTHpraHfla TeH3opHiiHr K ,.c . ^ 3rapMai"AH. (i-;. OpTOHopMHpoBaHHaa ciicTeM a).

KOCOyrOJlbHblE KOOPflHHATbl -  KHflUJHK ByPHAKJlH KOOPflHHATA- 
J IA P  —  TeKHCJiHK §kh  <t)a30A a n i atjwl)HH KoopA H naTajiapH iuir (yMVMHfl AenapT Koop- 
flHHaTa«iapHHHHr) uiyHAafl x y cy cn fl ^ o jih k h , y n i a  KoopjiHHaTa yKJiapn 6 Hp-6 HpHra 
nepneHAHicyjinp sw ac, jieKHii y o a p  oyfiHHa o jim iraH  6 h p jw k  (6 a 3iic) KecM ajiap y3- 
a p o  Tetir. i .̂ KoopAHHaTbi.

K O T A H T E H C  — K O T A H T E H C  —  TpnroHOMeTpHK <])yHKUH«.iapAaH 6npH 6yjiH6, 
c tg  x  —  apryM eiiT ) opK ,a.nn 6 e .i r i ! j i a n a / iH  Ba ^ y flH A a rn  <j)opM yjta 6 h j ia n  n n n v  
jiaHaAH:

cos x 
c tg  x  =  s in  'x ’

6 y ii ,ia  c o s  x — K o c w iy c  (k, ), s i n x  —  c n n y c  (k,.), K . h h h t  a f in i^ jia n n u i c o ^ a c H  co H Jiap  
yicH 6 y .m 6 ,  y n r a  a 6 c m ic c a j i a p n

x  =  Jt n (n =  0, ± 1 ,  ± 2 ,  . . .)

S y JiraH  n y K T aJ ia p  K H pM arA n. K . rpa< j)H rii a J io^H A a m o x M a J ia p a a n  n C o p aT  (1 2 7 -p a C M ).

127- pacw. 128- pacM.

K. HxTHepHfl .xaKni^Hft cOHra Tenr ^HwMaTJiap i^aCyji i^njia ojiaA nran 'icrapa- 
jianM aran <})yii'<u,ii!i;iHp; K. t o ^  Ba snr khmhk Myc6aT ;iaRpH n  ra  Tenr 6y jiran
^aBpHfl <})yiIKIIH/i/IHp.

K. hii 6ouin;aMa TaT.pH<j)jiaui ^aw MyMKHn. Arap 6ouih icoopAHHaTajiap CouiHfla 
CyjtraH (128-pacM) HxraepHfl paAnyc-BeKTop (i^y3FaJiyBHH O M  =  r  paAiiyc) K,apajica,
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y ^ojiAa — —  =  clg a  HHcSaT ypHiiJiH b y m w ,  6yHAa a  —  paAnyc-BeKtop 6njiaH Ox 
Hm

y^HHHr Myc6aT fiyHajiHiuH (a  =  ^  AOM  6ypMaKHHHr f;j3FajiMac OA tomohh) opacn/ia- 
r« 6ypqaK, xM Ba y M jiap aca K,y3FajiyBiin paAHyc-BeKTop oxnpHHHHr, atiiH  M  nyi^- 

TaHHHr KoopAHHaTjiapn. K. 6njiaH TaHreHC (iv ) K,yiiHflarH MVHOCaSar opk.ijih 6of- 
JiaHran:

ctg “  =  tiS-

Cynfla a — K. bq Tanrenc apryMenTHiiHiir ojihiuh MyMKHH 6yjiraH ^iiHMara. K. hiio- 
pacH 6njiaH TaHreHc Huiopacn 6np xhji 6yjiaAH.

Arap $aKaT a  yTKHp 6yp'iaKiiH TeKiLHpnm 6HJia;i <ierapajiaHHJica, y ^oJiAa TyF- 
pH 6ypMaKJiH OMMt  y'i6ypqaKHH ckh yHra yxuiam yq^ypiaKHH (128- pacM) Ky3Aan 
KeinpH^, a  6ypqaKKa enHiuraH OMx KaTeTHHHr 6y 6yp'iaK ^apiiiHCHAa eTraH MMt 
KaTeTra HHc6aTHHH K. Ae6 TaT>pH(t)jiaiii MyMKHH

TjtepH Syp^aKJiH AeKapT KoopAHHaTaJiapn cncTeMacHAa K. rpa(’)HrH KOTaHrenco- 
HAa AefiHJiaAH. K. ra TecKapH CyjiraH (JiyHKUHa apKKoraHreHC (n;.) AefiHJiattH. K. 
HHnr ^ocHJiacn:

K. A an o.nHHran iiHTerpa.i

j*ctg x d x =  ln | sin x  | +  C.

K. HHnr i^aTopra efiHJiMacn:

1 x  x »
c t g *  =  —  +  3 - 4 5 +  • • •

(0  <  | * |  <  00); 6y efiHJiMa KOMnjieKC TeKHCJiHKAa ypHiuiHAnp. Ko\n:.iei<c z  ap- 
ryMeHT ywyn K. nojuiapn z  =  jt  n  nyi^TaJiapAa 6yjiraH MepoMop({) (jiynKunji CyjiaAn, 
6ynAa n =  0, ±  1, ±  2, . . .  .

K. TpHrOHOMeTpHK KO(})yHKUHfl (K,.), fllHH Ty.'IAHpyB4H 6yp'iaK (j)yHKUHflCH Ĵ aM 
AefiHjiaAH.

JlaTHHwa co (complementum — TyJiAHpnui cy3HHHiir i^Hci^apTHpHJiratiH) Ba Tan- 
reHC (i^.) cy3JiapHAau acajiran.

KOTAHrEHCOMflA — KOTA H TE HCOH/J A — t^ fph  CypqaKJiH AeKapr KoopAH- 
HaTajiapH cHCTe.vaciiAa y  =  ctg x  KOTanreHC (i^.) (J)ynKnnflCHHHHr rpaijiHrH. K. aJio- 
ĵ Hfla uioxqaJiapAaH HCopaT 6yjia/),H (127-pacM ).

KOTECA 1»OPMyjlA — KOTEC 4>OPMyJlACH — anHi  ̂ HHTerpajuiapiiH fa^pHfjiiit 
^HcoQjiaui <})opMyjiacH 6v jih 6, KypHimuiH i^yfiHAarHMaAHp:

b

J  f  (x) dx  = J W°n l / o +  4  y,  +  H \  y , +  . . . +  H nn yn ),

a

CyHAa n —  [a, />] opa.nHKiiHnr 6y.nHimui Hyi^Ta iapn cohii, Hn K03tj)(j)HLi,HeHTJiap aca 
Maxcyc >KaABaJi.iapAa CepHjiaAH. K.(j). MexamiK j<isa:.parypajiapHHHr (k,. MHCJiemioe 
HHTerpHpoBaHiie) 3Hr yMyMHfi (jiopMyjiacHAHp. (xit KecMajiapnHHr jjap 6 n p n ra
n =  1 6yjiraH A arn K.(j). i^yJiJiaHraHAa Tpaneu,HRjiap (j'opMyjiacH (i^.) ^ochji niuiHHa- 
Ah, n  =  2 6y.nraHAa napa60JiaJiap (jiopMyjiacH (i^.) ^ochji i^HJiHHaAH.

A a s6 .: C. M. H h k o ji b c k h #, KnaflpaTypiihie (JiOpMyjibi, rocTPXHSflaT, M ., 1958.
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K0XJ1E0H/IA — KOXJlEOHflA — ^yTfi  K oop/W H aia/iapfinarn Te-tmaM acn ^y«H- 
AarH KypnHkinra s r a  6y .iran  s rp n  mh3hk; (129- pacM}:

p =  a
s in  (p

^ T '

K. KBajpaTpHcajiap (i^.) wyMJiacH/iaH/iHp. 3 r p a  ih3hi$ qHFaHo^nnnr npoeKiuia- 
cnra 5'Xiuam.iHrH ry^afi/in  yHH IO:ir (1883) myHAaS /je6  aTauiiiH TaBCHH STran. 
rp e n . xoxX or] —  inn-auoK,.

KOLUH 3AAA4A — KOIUH MACAJIACH — flHtjj^e- 
peHUHai TenrjiaM a.iap na3apH;icHnHHr (i^. ZlHijiijjepeHUH- 
aJibHbie ypaBiieiiHa) acocH ii Macajia/iapHflaH 6h p h  6yj\uC\ 
yim OiipHnqH MapTa rfppaHuy3 MaieMararH Kouih 6aTa(jj- 
ch/i ypraH raii.

Bnpop AH(J)tl)epeHu.iia/i ^onyn Ba Mai/iyM 6ouijiaHFH’i 
^o/iaT 6H/iaH xapaKTepjianaflnraH npoueccJiap Koiuh Ma- 
ca,iacHra o/ih6 Ke/iaAH. K.m. jH({xj)epenii,HaJi TenrJiawa- 
HHiir 6epHJiraii CouiJiaHFHq iiiapT/iapHH ^anoaTJiaHTHpyBMH 
eqnviHHH H3/iauJAaH n6opaTAHp. MacajiaH,

;/<n)=  I (x, </, y" . y {n- n)
onA H fi /iH(J)())epeHU.Haji TenrJ iaM a  y*iyn K .m . x =  x0 SyJiraiiAa 6epHJiraH y m 6 y  i vn;i- 

M aT /iap fla  y n n u r eMHMHHH H 3 . ia u n a n  HrtopaT:

y, y ' ...........y(n~ l)■
9pK/iH y:!rapyB'!H.'iapn hkkhtb 6yJiraH

du du
a (x, y, u) +  b (x, y, u ) j y  =  C (x, y, u)

MH3HKJIH AH|>4)epeHu.naJi Tenr/iaMa yqyH K.m. 6y  TeHr/laMaHHHr u ( x 0, y) —  q. (tj) 
mapTHH i^aHoaTjiaHTHpyBqH eqHMHHH TonnuiAaH HPopaT 6yjia/(H, 6ynAa cp (y) — 6e- 
pHJiran djyHKunn.

yayM an, xycycw "i ^ocujiajiH  n -  TapTnS-ra flHtJitJiepeimnaJi TeHrjiaMa 6yjiraH  j^oji-
du dn~ 1 u

na I apryMeHTiiiiHr 6 n p o p  TaiiHiuiaHraH ^HpMaTH ywyH u, ^j-, . . . ,  dfn—i ' Jiap 6e-

pHjiran 6 y jic a , K .m . K,y.in,iarn AH(J)(J)epeHUHaJi TeH rJiaM aH H H r eiHMJiapnHH T o n im i/ ia n  

H6opaT 6y.ia^H:
Qnu _ j  ( j * o + * i+  • • ■ + * m u

dt* -  F t, xx, x2, u,
dtk’dxk, 1 dx*n m (*)

(Aj0+  ^ i +  . . .  +  km <  n, &o< n).
reoM eTpna Tii/iH/ia, 6 y H ra  KoopAHHaTaJiapH (t, x , , x2.............xm, u) 6yjiraH (m + 2 )

yjmOBJiH ijiaso moc K e/iasn.
du . du

ai (•*!» xn  > xn, u) +  . . .  +  an (xx, xlt . . . ,
U) a ^  =

=  C (x x, x,,, u)

KypHHHui/iarH IIH3HIVIH TeHrjiawa yqyH K.m. 6y TenrJiaMannur 6epHJiraH  ( n —  1)
: u (xx. xn) HHTerpaji c h p t h h h  aiiHî -yji>ioB.nH srpH  MH3H^/ian VTa/iHraH u 

jiau iaan  iiGopaT 6yjia/iH.
1842 ftHJifla Komn Ba y n a a n  6 e x a 6 a p  >;o/i/ia 1874 iiHJina C. KoBajieecKafl F 

$yHKUH3 (k;. *) Ba fiouuiaHFHH tuapT/iapra K iipyniH  (JiyHKuHnjiap ana/iHTHK 6y jiraH - 
Ha  K.M. HHnr eqn rH  Maswy/i Ba sirona  9Kaii.iHrHiiH hc6 ot la i j i j iu i a p .

12— 1334
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K .m. na K oilih — KoBa/iCBCKaa TeopeM acH AHffKjjepenuna-ri TeHT.iaMa.nap cncTeva- 
cn y iy n  >;aM ypHiwiHflnp.

1923 iiH.n/ia A/iaMap 3-ijinnTHK Tenr.iiaM a.iap yqyn  K.m. KOppeKT SMac axaHJiH- 
rK‘iH, flMH K.m.  c>ihmh 6oui.iaHFH>i uiapTjiapra y3.iyKCH3 Sofjihi  ̂ SMacJiHrHHH «yp- 
caTAH.

KOlilH HHTErPAJl — KOUIH HHTErPAJIH — ^ y ib i/ia rH  KypHHHiuaarH BHTe- 
rpaji:

1 f  <P (?) dz 
2 j t i J z —  a ’

(0
fiv ia a  i — MaB^yM 6hp.ihk , (c) — ryFpn..iaiiyB'iH em in s rp n  >ih3hk;, ff (z) —  z komii- 
jipkc v3rapyB>iHHHHr ijiyiiKuHacH 6y .m 6, y (c) «erap a« a  Ba yHHHr hmkh co^acn/ia 
aiiaJinTHK/inp. A rap  enni^ a rp n  mhshi^ c o ^ a n n n r  6npop  n nyi^TacHHH ya HqHra ojica, 
y ^oji/ia 1 '.h . (p (a) ra  Teur Cvjia^n, a tn n  ,^ap nan/rafl aHajiHTHK (jiytiKuiisi ynm ir 
Merapa/iarH ^HftMaTJiapH op t^uu i K .h . BocnTacHja Hchoia i^hjihhhiuh MyMKHH.

K .h . Himr vMyMJiamraH >;o.iJiapH Kouitt THtiH/iarH HHTerpa,uiap/t.Hp; yjiapHHHr 

KypHHHUUH ^aM yiiiaH/ia-io, .leKHtt c srp tt MH3Hî  ertHi^ 6y.iHuiH Ba cp(z) (j)yHKU.Ha 
iliiajtHTHK 6y.lHUIH UtapT 3MaC.

A. H. M a p k y ui e d n q, Teopnw aHa-iHTimecKiix (̂ yviKLiHfl, rocTeXH3A2T, M.— Jl.f
1050.

K03<t>4>HL|HEHT — K03<Ix^HU,HEHT. Ajire6paHK Hcjio/ia/tarH K .— 6y Hi()o/ta- 
jiarH KynafiTyB>tHAHp. Maca.iaH, 2 tyx2 H(j)o.na,ia x2 o-i/(H/;arH K. 2y  KynaflTyBMH/iHp; 
c ( a - \ -  b) Hij)o.na;ia (a +  b) o.i/(H/iarn K.c coiiii/iHp; yuia it(j)0Aa/i,a c  o;i/iH/iarH K. 
(a +  b) KynaflTyBMHHnp.

Ba-b3an K. Tymyimacn Maxcyc Ma3\iyuiH .^ap xh.i (j)opMy.iaJiap/ia KyiiaflTyBvn 
6y iH6 ^iico6jiaiia/iH: Cyp«aK K .— TeKitc-iliK/iarH y  =  kx +  b TyppH MH3Hî  TenrjiaMa- 
cnaarii k coim 6y TyrpH >ih3hi^ 6n.iaH aCcuHccajtap y^tiHHHr Myc6aT fiyHajiHiim 
opacH /tarn 6ypqaKHHiir TaitreHCHHH H(j)o/ta t;iiJta/tH; roMOTeTHn K. (k;. ToMOTeTHii), 
KeiiraflHiii K. Ba Hui^ajiaHiiui K. ((j)H3HKa,ia) Ba 6oiiif;ajiap.

Y h/ioui >^ap(j) 6it„iati 6omjiaHyBMH jiaTHHMa cy3  6H.naH 6npHKKaH/ia «co» ra aftjia- 
Ha/i,Hraii «cum » Ra e f f ic ie n s  (^apaTt;HM K e.iH iiitirH  — e f f i c i e n t i s ) — TaftepjiOBMH, 6 h -  
p o p  H apcara  c a 6 a 6  6yjiyaM H cy3JiapH/iaH  n c a j ir a H  (KO(j)yHKUHH, K0ji0rapH(j)M 6n.iaH  
co -im u T H p H H r); c y 3 M a -c v 3 H ra : K 03(j)4)H uiietiT  —  K yM aK Jiau iybm h.

KOUIH KPHTEPHH — KOUIH KPHTEPHHCH: 1. KeTMa-KeTJiHKHHHr ii^HHjia- 
uiH iiiH ra o h h  K.k. i$. O yti/iaM eH Tajibtiaa nocJieAOBaTejibtiocTb.

2. <tyiIKUH!! JIHMHTHHHtir MaBWy/yiHrtira OII/J K.K. OyHKUHHHHHr MeKJlH JIHMHTH
lim  f  (x) MaBjKVA C y jitm in  yMyH HXTHepHM e > 0  y>iyH myH/i.afl MaB>KyAKH,
x->a

0  <  | x ' —  a I <  6 Ba 0 <  | x " —  a | <  8 CyiraHAa

\ f ( x ' ) - f ( x " ) \ < e

TcnrcH3JiHKtiHHr 6a>KapH.iHutH 3apyp Ba eTapjiH/inp.
3 . KaTopiiHiir si^HHJiaiuHiuHra oh/i K . k « t + « ?+  + . '/ „ - f -  . . .  c o iw g  

i^aTopHHHr H^HHJia,iiHuiH y>iyn HXTiieptiS e > 0  yMyn myH/iafl N  noMop •.vmiKyHKH, 
Cap>ta n >  N  Ba p > 1 aa

I un + i +  ^ /i+ a +  • • * +  wn+p I <  £
TetircH3/uiK ypHHJin 6yJiHimi 3apyp s a  eT apjiH /inp .

KOUIH HEPABEHCTBO — KOUIH TEH rCH 3JlK rn —  mckjih MHfitii/injiap y iy H 
ypHttjiH 6yjiraH

n n n



KPAMEPA riPABHJlO 179

TenrcH 3JiH K ; M aT eM aT H i;aiiiiiir Typ.'iH  c o ^ a j i a p n a a  Ba MaTeMaTHK ty m n n a & a  s n r  K yn  
K,yji.iana,nnraH w yfla  M y^iiM  TenrcH 3.iH K . 1821 fH/i/ia 6hphhmh MapTa K oihh TonraH. 
K .t . imnr HiiTerpaJi anajiorii (yxinan.n), 5h,hh

Teiircii3.niiKHH p y c  MaTCMaTiirii B . ByiidKoncKHH K y p caT ran .
KOUJM — PHMAHA yPABHEHHJI — KOIUH — PHMAH TEHTJIAMAJIAPH

(T y rpnpoF ii, ~>H.rcep —  fla ;iaM fiep  TeHniaM aJiapH) —  x y c y c iiH  >;ocn.ia.nH nySn,iarn T « ir-  
^aM a/iap  CHCTeMa«i:

K .— T'. T.HHHT e<iHM.napH nyiuwa rapMOHHK 4)yriKu.HHJiapjHp (i;. ConpaweHiibie 
rapMOHHnecKHe (JiyHKUiiH). By cniMJiapHHHr 6np >KycJ)T a  Ba » (jiyHKHHHJiapHHH moc 
paBitni/ia KOMn.neKC y3rapyBMiuiH finpop aHajiHTHK (JjyHKunjiHHHr (i^.) ^a^H^Hfi Ba 
Mae^yM KHCMJiapH /\e6 ^apaw MyMKHH. Akchh'13, x - \ - i y  komiuickc y3rapyBtinjm 
anajIHTHK (j)VHKU,HHHHHr âKHĤ HH Ba MaB^yM Î HCMJlapH K .— P , TeHrjiaMaJiapHHH 
i^anoaTJiainnpa/ui.

KPAEBAJ! 3A^AMA —  METAPABHW MACAJIA —  y3ii j,H(})({)epe-Hu.Haji T eH rJia- 
M aHHnr c i h m h  6 y jia /rH ra n  Ba 'ie ra p a B H fl u iapT JiapH H , s iw ih  c o ^ a iiH H r M erapacH A arH  
6 ai.3 H  m apT JiapH H  ^ a H o a T Jia iiT n p a /u ira H  .'[iyHKu.HHHH t o h h i u  M a caJ iacn . MacajiaH, / l a n -  
jiac T eH rJiaM acH H im r c o ^ a m i i i r  M erap ac H /ia  C e p iu ira H  (jiy iiK irn flra  a f ijia H a /u ira H  cm h- 
m h iih  T o n m ii. ByH/iaii « a c a .a a  6 h p h h m ii H .m. AefiHjia/iH. Arap rapMOHHK (j)ynKu,Haj(an 
HopMaJi 6 y flH 'ia  O Jirm raH  j;ocH.na O epH jiraH  y 3JiyKCH3 (Jiy iiK iu isira  afiJiaiiHiiiHHH Tajiaf? 
i^HjiHHca, 6 y  M aca .ia  h k k h h m h  M .m . 6 y jiaA H . H .m . h h  eM H in/ia r p m i  ((lyHKiriwcH (i^ .)  K a r r a  
pO Jib ySnafl/iH. M.m . h h  cm hu i M eT o/y iapH  opacn/i,a yjiapnH n n T e r p a j i  T e H rJ ia M a jia p ra  k p ji-  
T H pm u  KaTTa p o .’ib yH H an/iH . Kyn j ; o .u ia p / ia  M .m . o A a T /ia rn  eq iiM ra  s r a  6y.n.M aca, 
yM yM jiamraH e«HM.nap i<npnTiuia/(ii.

A.a,a6.: C. JI. C o 6 o j i c b .  HeKoropbie npi^enetiHH (j<yfiKi;i:oHaj5hKoro anajiKaa b MaTewa- 
THMeCKOft (})H3HKe, rocTeXK3AaT, M.— JI., 1950.

KPAfiHHE HJlEHbl nPOnOPU,HH — nPOnOPU,HJIHHHr HETKH X,A/yiAPH.
a:b =  c .d  iiponopuHHiiHHr m c t k ii ^a/u iapn  —  6 y  nponopuHsiHHiir a m  d >;a/wapn.

TepM HiiHHHnr k c j ih 6  M HniiinH a flnH i^ca  T y u jy i ia p j in  6 y jia /(H . b e a  c >;aAJiap n p o n o p -  
U iw iiH H r y p T a  ^aA JiapH  / i e f w j ia /u i .  A r a p  a:b =  c:d nponopu,H H  b:a =  d:c  KypHiiH- 
ii,H /(a  §3H jica , y  > ;o ji/ia  n  .<! .>;. y n r iH r y p T a  > ;a /ijiap n  6 y jia ,aH  Ba s k c H H 'ia .

KPATHAH nPOnOPU,H5i —  KAPPAJIH nP0F10PU,H^I —  nponopuHniiHnr (i^.) 
xy/y in  y 3ii. K.n. h h  apii(l>MeTHi< nponopu.Hsi/;aH (i^.) <})ap^ ^h jihu i yMyH, reoMeTpHK 
nponopuHH /re6 j;aM  afiTH jia.riii.

KPAMEPA flPABHJlO—KPAMEP KOHflACH —  MH3Hn;jiH T e n rJ ia M ^ ia p  CHCTeMa- 
ch h h  eM iim  i^ o iw a c n . /^ eT epM im aiiT H  (i^. O n p e /;e .n H T e jib )  HOJi/iaH (})apK.nH 6 y ji r a H  n 
iioM atJiyM .!iH  n T a TeH rJiaM a CHCTewacH a o h m o  e iH M ra  s r a .  Bv eMHM a r o n a  Ba ^ y f in -
/ia rH  K . i ; .  e i w a n  a im ^ j ia i ia / i n :  x ,- ( i  =  1, 2, 3......... n) iioM atJiyM JiapflaH  >;ap 6 n p n -
liiiiir i^HHMaTH luyH/raft K acpra TeHrKH, yiiHiir M axpa*H cHdeMaHHHr D +  0 fleTep- 
MHiiaHTiwan H6opaT 6y.nH6, D,- cypaTH sca ciicTeMaHHHr /reTepMHHaHTH/iaH H3.aaiia- 
eT ran Xi iioMatJiyMHHHr Kos(})(l)HuHeHTJiapHAaH Ty3ii.Tran ycTyn vpHHra o3o/i xa/iJiap- 
/ian Ty3HJiraH ycTyHHH r;yiiiiiir riy.nH 6H.nan >;ochji r;H.nina/iH (k. CncTeMa ypaB- 
iieHH®).

M hcoji. CHCTewaHH e>irmr:

b b b

du dv du dv 
dx ~  dy’ d y ~  dx ‘

X\ —  x±-\- — 1, 
2 X ]+  3x,— 2x3=  2, 

Xi +  ■«'>+ 3 x3~  — 4,



ISO k p a t h o e

K.i^. CyiiHMa Maxpa/K/iap^a TypyBMH D  AerepMHnaHTHH Ba mck cypaTjiapAa Ty- 
pyiiMH £>,, Di, Ds ,'ieTepMHHaHT/iapHH e3aMH3:

1 — l 1 1 — 1 4 1 1 1 1 - 1  1
D  = 2, 3 —2 . £>i= 2 3 — 2 , D %= 2 2 — 2 , d 3= 2 3 2

1 1 3 — 4 1 3 1 - 4  3 1 1 — 4

By ^oTepMHHaHTJiapnH ^Hco6jia6 Ba D  i= 0 SK aiuH rH ra hujoiim ^ochji i^hjihO,
^yfiH/iarHjiapHH e3HiuiiMH3 MyMKHn:

_  D s _  25 
D — 18, x2— D  18> xs — D --------j g  .

KPATHOE iiaTypaJibnoro MHCJia n —  n HaTypaji c o h h h h t ByjlHHyBMHCM —  n 
coirnra i^ojij.'i^ch3 6y j |HnaflHraH N  naTypaji coh. MacajiaH, 65 co:'H 13 co h h h h h t B . 
6yjiaAH. HKKHTa nt Ba n 2 HaTypaJi coHHHiir yMyMHft B . %  ra  ^aM, n 2 r a  ^aw 6y- 
jiHnyBMH jV naTypaJi con^Hp. nx Ba n2 coHJiapniiHHr SyjiHHyBMHJiapH^an s n r  khm hth- 
hh 6y coHJiapHHiir a n r  khmhk yMyMHfi B . /iei}Hjia/iH (3 K y B H  (nh n2) Ka6« 
CejirHjiaHaflH). i\. HaHMeHbmee o6m.ee K paraoe.

FKKHra 6yjiHHyBMH HaTypaji coHJiap >Ky<j>T, HKKHra 6yjiHHMafi^HraH H aiypaji 
con ia p  sca toi  ̂ flefiHJiaan.

KPATHblfl HHTErPAJI — KAPPAJIH HHTErPAJI — TeKHCJiHKHHHr MawiyM 
coxacnaa, yq yjiMOBJiH eKH n yjiMOBJiH 4>a30Aa 6epHJiraH (JiyHKUHHJiapflaH OJiHHraH 
HHTerpaji. K .h . o aa w a  hkkh yjwoBJiH, yM yjiMOBJiH Ba ^.k. n KappajiH HHTerpaji- 

Jiap ac6 iopHTHJia/iH.
f (x,  y)  (jjyiiKUHH TeKHCJiHKHHHr 6npop D co>;acHAa 6epHJiraH 6yjicHH, AeftJiHK. 

ByTyH D co^ann 103H S ; 6yjiran  n Ta Mafi,na di  co^ajiapra 6yjiaMH3; ^ap 6np di 
coxflR a  ( i /, rj;) nyKTa Tan.na6, ^ y fin /ia rH  HHTerpaji h h f h h a h h h  Ty3a\')i3:

n

s - Z n t u v s , .
/= i

di Maii,;a co^ajiapnH nr 3 n r KaTTa HHaMeTpHHH HOJira HHTHjiTHpaMH3. A rap  jih- 
m ht lim  S  M3B5Ky/i 6yjica Ba c o ^ a n n n r  S , 6yjiaK Jiapra ^aH/jaii ycyji 6njian  oyjiHH-ri-+ oo

raHHra xaM/ia ( \ t , r^) Hy^TajiapHimr i^aH/safi cuiHHraHHra 6ofjih^  6yjiMaca, y  540: 1/13 
6y jihm ht D  coj^a 6yfiHqa f  (x, y) (j)yHKmi;i,naH oJiimraH hkk h  KappajiH HHTerpaJi

iefiHJia«H; y J j /  (x, y) dS  6HJian 6eJirHjiaHa/i,H.
D

Ym KappajiH Ba yMywaH n KappaJiH HHTerpaJi ^aM myHra yxmam  Ta-bpHfjuiana- 
H h. M kkh  KappajiH  HHTerpajiHHHr MaBwyA oyjinuiH y q y u  D  c o ^ a  KBaflpaTJiaHyBMH 

6y jiH um  3 a p y p  (i^. K B ajjpH pyeM an o6 jiacT b).
rpHH ca  OcTporpaflCKHfiHHHr K .h . hh y.iMaw.iapH khmhk 6yjiraH H iiTerpajuiapra 

KejiTHpyBMH cjiopMyjiajiapH 6op. K .h . MexaHHKa s a  (j>H3HKa,na w y/ia Kyn ^y ji- 
jiaiiHjia/iH.

KPATHblfl KOPEHb MHoruiena — Kynxa/iHHHr KAPPAJIH HJ1/IH3H. f ( x )  =  
~  aoxn~b a\X ^ ~ l -f- . . .  +  an Kyn^a/iHHHr K .h . uiyH/iafi x 0 cohkh, f  (x) K y a \a / i  
(x —  jt0)* 6hhom /iapa>KacHra ^o’ji/ihkch3 6y.THna/iH, jieKHH (x  —  Xo)*+ ’ ra 6yjiim- 

Mafi/iH, 6yH/ia 1 <  k  <  n. k  —  HaTypaji coh. By ^oji/ia x 0 hji/;h3 k  KappaJiH HJi/yra 

/levHjia^H. Arap x0 coh / (x) Kyn^a/iHHHr k  KappajiH hjiah3h 6yjica, y ^OJifla 6y 

HJWH3 /- j;ocn jianH H r (k — l) K ap p ajm  hji/ui3h 6yjiaflH, l — l , 2 , . . . , k —  1. f  (x) 
Kyn^a/iHHHr K .H . f ( x )  =  0  TeHrJiaMannnr K .h . ^aM /ieiiHJia/iH. f  (x) Kvn^a/;nHHr 6h- 

pHHMH KappajiH (6np KappajiH) xB Hji/i,H3H 6y Kyn^a/iHHHr o/iAHi* hjiah3h (okh 

f  (x) =  0  TeHrjiavaHHHr o/i/ihh hji/;h3h) ^av. /iefiHJia/i,H. K,- KopeHb ypaRHeHHH.

KPATHAflUIEE PACCTOflHHE —  2 H r KHCKA MACO<J>A. MeTpHK ij>a30HHHr 
(^ . MeTpHqeCKoe npocTpaHCTBo) iikkh TynJiaMH opacH/iarH shf K,Hcna Maco<j>a —  Cn- 
pHHMH TynjiaM  n y ^T aJ iap n  6HjiaH hkkhhmh TynjiaM  n y K ja jia p n  opacH ^arH  Maco:j>a-
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jiapHHHr ijyflH qerapacH . Bap<ja 6yn,>iaa Mactx[)a.nap Mawjwfl 6yjiMaraHH yqyH km^o- 
p H ^ a  K ypcaT H  ira H  ^yfln  'le ra p a  MaB>KyA 6v jiho , M3h(J)hh sMacAHp. JleKHH KecHm- 
MaflAHraH hk k h  Tyn.na:.i opacHAarn 3 .^ .m . HOJira TeHr 6yjiHiiiH nyvKHH. M acajtaH, 
Typpn HH3HiyjarH HyK,ra.iapHHHr hkkh  [0, 1) (npHM iHi^ HHTepBajj) Ba (1, 2] T y n -  
jiaMH OyiiAafi x o cca ra  9 ra  6yjiaAH.

a Ba b yqpauiM ac TyFpH MH3iii^jiap opacHAarn 3 .i^ .m . yjiapHHHr yMyMHfl AB  
nepneHAHKyjisipHHHHr y3yHjiH m  6y.iaAH (1 3 0 - pacM ). KecnuiMaflAHraH h k k h  afljiaHa 
opacH A arH  MafKa3jiap >iH3HtHHHiir KecMacn y3yii.mrHAaH H6opaT 6y-
jiuah (1 3 ! -p a c M ).

K ecH uiyB iH  h k k h  Tyu/iaM  opacH A arn  3 . i^.m. HOJira T en r.
KPMBAJI —  3rPH  HM3HK —  reoMOTpHK rym vim a 6 v .ih 6 , a rp n  'iH3H^nHiir OAaT- 

AarH racaBBypHHHHr a6cTpaKUHHdi. TaAKHKOTHHHr  MancaA Ba MeTOAJiapnra i^apa6 
3 .1 .  TepMHHH MaTeMaTHKaHHHr TypjiH 6yjiHMJiapHAa TvpjiH>ia TaipH(juiaHaAH. 3 .m. 
(j)a30HHHr niyHAaii ny^Ta.napHiiHHr  reoMeTpHK yptiHAnpKH, yjiapHHnr KoopAHiiaTajiapH 
6np y 3 rap y bmhhhhr  (jiyHKUHiuiapHAan HOopaT. 3 .m. Himr TypjiH TaT>pii(j).iiapH 6y 
d)yHKUHnjiapHHnr CHjijiHiyiiirH  T y p jn m a  6yjiH iuH HH Ta.’ia6  KH;ia;in.

MacajiaH, >KopAan MatHOCHAarH 3 ,m. ( î . )KopAaHa KpHEaa) y3.iyi<CH3 ^yHKUHn- 
Jiap op^ajm  Hc[)OAa.iaiiH6, 3 .m. miHr oAaTAarH TacaBBypHAan KecKHH cjjapn, i^hjihuih 
MyMKHH. A rap  3 .m. nyi\Ta.iapHHHnr KOopAHiiaTajiapn napaMCTpjiapnHnr v3JiyKCH3 a«<!>' 
(jiepeHUHaji^iaHybmh (jiyHKUire-iapn 6yjica, y  ^o ji^ a  3 .m. TyFpiijiaHyBMH mh3H^ AePn- 
JiaAH. ByiiAafl 3 .m. yqyn efl y3yH.imrH (?;. / t j u iHa kphboh) TyuiyHMacHHH khphthui 
mvmkhh. 3 . m. Himr My,\HM chhiJw  a.'ireupaiiK 3 .m. AHp (k,. Ajire6paiiMecKati KpHaaa). 
Y jiap nyflHAarn TeHrJiaMaJiap 6 H.iaii 6epiuiaAH:

Fi (x, y, z) =  0, F2 (x, y, z) =  0,

6yHAa Fx Ba —  yq jfarapyBMiuiii K yn^a& iap. Xycycnfi j^ojiAa TyFpH MH3iin aji- 
r e 6paHK 9.m . a«P .

A jta f i.:  J l.  C. r i a p x 0 M e n K 0 , 4 r o  Taitoe j i h h h h ,  ro c rex n sfla T , M ., 1934; n . K. P a -  
u i e b  c k h fl, K ypc AH(M>epennHa^bHOfl reoMeTpHH, 10CTC‘XH3;MT, M .— j l . ,  1956.

KPHBAH OLllHBOK —  XATOJIAP 3rPH  HH3HFH —  HopMaJi t 3k;chmot ^oiiynH- 
HHHr rpa<j)HrH 6^ jih6, TexHCJiHKAa h r a H  MH3HK, ( i^ .  H opM a.;bnoe pacnpeAeJieHHe).

KPHBA51 PACnPEAEJlEHHS — TAKCHMOT 3rPH  HH3HFH — a^THMojuiap 
Ta^cnM JTH (jiyHKUHncHHHnr rpa(j)HrH.

KPHBH3HA llJlOCKOft KPHBOH — TEKHC 3rPH  HH3HK arPH JlH rH  -  sr- 
p a  MH3H^HHHr 6 n p o p  M  Hyi^ra aTpo(j)HAa TyrpH  qn3HKAaH o fh iu  Aapa>KacHHH xapaK - 
Tep.10BMH MHKAOp. 3 r p H MH3HI^HHHr M  Hyi^TaAarH flyHaJlHUlHHH 9 rp H MH3H^HHHf M 
Hyi^TacHAa yTK a3iuiraH  ypHH,\ia 6 H ia H Ox yK H opacH A arn  0  C ypqaii op i^ajm  xapaK- 
T epjiam  MyMKHH (1 3 2 -p ac M ). M  Hyi(,Ta s rp H  mhshh; 6 y ftjia6  TeKHC ^apaK aT  i^HJirami- 
Aa 0  6yp4aK iiH nr y 3 rapH iu  TC3JiHrH arpH  m h s h ^ iiih i M  nyi^TacHAarH 3 ,  AcflHJiaAii.
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0  6yp'iaKnn M0M efl ysyHJinrnHHHr (jjyHKUHHCH ^apau i MyMKHu, CyiiAa M0 
&MrHJiaHran (CouuiaHFHql H y ^ T a , LiiyHHHr y q y n  srpH  'iH3myiHiir M n y i^ ra c H A a rH  3 .  
n y fiH fla rH  (J)opMVJia K ypHH H iuH Aa e .3 n .ia ,an :

k  =
I AG J 

” a ! " o I A 5  I'

6 y n .u a  A 0  —  s r p n  qH3Hi^HHHr M Ba M„ n y ^ T a -  
Jiapn^a yTKa3ii.iraH ypHiiwajiap opacHAarH 6yp- 
laK , AS —  MMa eii y3yHJiHrH.

AS-iananiinr 3 .  k  =  s i i i m  aPjiaHa pa-

AHyciira TecKapn.

H xTiiepH ii s r p n  wh3h^ 6 y jiraH  x a iA a  (w ai-
JiyM flH '|K }iepeH unaji.iaH H ui u ia p T J iap H A a) .^ap
^aHAaft M nyK-ra^a cnmiiMa aftjiaHa (3 . aoh- 
pacn) ticaui MyMKHHKH, 6y aftjiana m y M ny^- 
Ta,ia a rp n  mi3HKKa ypHnyBni 6oiiii^a ai".iana- 
jiap ra  HHc6aTaH s rp n  'iii3HKi^a M n y ^ T a ja  snr 
hk^hh eHAouiaAH. EuiiiiiMa afijiaHaHHHr MapKa3H 

ca paAHycH 3 .  h h h t MapK33H Ba paAHvcn AeftH.naAii.

3 .  Ba p  3 .  pa,T ,H ycn k  =  —  Mynoca6aT Cii.ian CorJianran. A rap srpn MH3HH

T y rp ii 6 y p 'ia K J iH  AeKapT K oopA H H aTa.rapH .ua 6 e p H .ir a n  6yjica, y 
1 'j'iin A arH  (JiopM yjia 6 y ftH lia  jy ic o 6 jia n a A H :

3

J50JIA3 y iinnr 3 .

k  =
<fy_
dx- 1 +

Arap a 6 c o J iio T  ^nfiMaT Hiuopacu e 3 H J i\ia c a , y j^ojiA a 3. arpn 'iH 3H ^H H iir M H y^T aA a 
K .anapH ^ (i^. BbinyK.iocTb) eKH 6 o th i^  Gyjiniiinra i^apa6 +  § k h  —  H u io p a  6HJiaH 
oJiim aA H .

Arap (J>a30BHii s r p n  'ih s h k ;  i^ a p a j ia e T ra n  6y.aca, y j^o jiA a enHiima aHJiaHaJiap 
O . Aonpajiapn) ypim ra M nyi^Ta/ui Ba y Ciuian KyiiiHii M ' nyi^TaAarH ennuiMa TeKHC- 
jin<jiap, a-bHH M Ba M’ n y ^ T a j ia p A a r i i  e n n u iM a  a f t .T a n a .ia p n iiH r  TeKHCJiHKJiapH n,apa- 
J ia ;in  ( ^ .  ConpnKacaio^aaca n jio c n o c T b ) .  Arap f5 —  6y TeKHCJiHKJiap o p a c H A a r n  h k k h  
p k j ih  6yp>iai<, AS—MM' eft y3V H JiH rii Gyjica, y  ^oJiA a

l im  -r-p =  a  
A S - 0  ^

njiOAa (jmoBnii srp ii mi3Hf;HHnr M nyi^TaAa 6ypajiiiiuiinHHr (hkkhiimh 3 . )  a 6c0JH0T 
KH^MaTHHH aHH^jiaiiAH• o  6ypaJiHiuiiHiir Huiopacii «napMa K,oHAacH» (yHr bhht eKH 

■inn b h h t) 6yfiHna e3H.naAH.
A ,aa6.: K - n .  P  a  ui e b  c  k h ft, K y p c  A H tJxJjepcH nnajibH O fl reoueTpnn, rocTexH3flaT, M ,—  Jl, 

11)56; P .  B  j i  h  iu  k  e, AHtjxJjepehUHajibuaH reoMeTpHfi, nepeB. c  n e M ., O H T H ,  M . —  J\., 1935.

KPHBOJIHHEftHblF. KOOPflHHATbl — 3rP H  HH3MK,J1H KOOPflHHATAJIAP.
C n p T A arH  nyi^TaHHHr 3 . li. k . uiyHAaii u p.a v KoopAiinaTa s rp n  m i3H K .napH H iir h k k h  
cncTeMacH epAaMHAa aiiH^jiaHaAHran KoopAHHaTaJiapKH (i^.), 6yHAa cnpTHHHr ^ap 
6 np  nyi^TacH o p ^a ju i ^ a p  6np  oHJiaiiHiir (|)aK,aT 6HTTa MH3HFH yTaAH. KoopAHHaTa 
iH3Hi^JiapHHHHr OHJiajiapHAaH 6npii Tyi-pn 'iH3H^jiapAan TaiiiKH.i TonniuH nyMKHH. 
M ica.ia\i, i^yT6 KoopAHHaTaJiapH CHCTeMaciiAa KoopAHiiaTa iH 3m yiapn  oHJiajiapiiAaH 
6;ipn T y r p h  'iH3Hi^jiap AacTacH 6yjuiC, hkkhhm h o iu ia sca  AacTaHimr HXTHepnfi TyF- 
pn  MH3HFHra opToroHaji 6yjiraH  KoimeirrpHK a fi.n aH a .n ap  O H Jiacn 6yjiaAH. CnpTAarH 
h/i^TaHHHr 3.;< . r a  mhcoji k h jih ?  reorpa(})iiK :;oopAHHaTa.iapHii, n im i ccjiepa CHpTii- 
A-irH Hy^TanHiir reorpaijiHK y30K;.iurH Ba KeiirjiHr hiih KypcaTHin mymkhh.
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<t>a30A<irn i iy ^ T a iu iH r  3 . k .  ^aM  u i y n r a  y x u ia iu  am it;.iaH aA H , j i e s im  S y H ^ a  h k -  
k h t 3 3M ac, 6aJiKH yMTa K O opA neiaTa c n p u i a p n  o n jia c H  i^apaJiaA H .

3 .k .  r a y c c  KoopflHHaTjiapH >;;im AefiH.'ia,nn. 3 ,k . cnpT jiap na3apnscH A a (k;. Teo- 
pHd noBepxHOCTefi) Kenr ^yjiJianiuiaAH.

KPHBOJIHHEftHblft MHTErPAJl —  3rPH  HH3HKJ1H HHTErPAJI —  TeKHCJlHK 

§ k h  4>a30A arH  C n p o p  a r p n  6yi'iH lia  o .f in i ira n  H H T e rp a .i, 1- Ba 2- T y p  3 , ' i . h .
j i a p  C y/iaA H .

M a c a .ia i i ,  1- T y p  3»M.'i»rn y 3 ra p y B u H  s r p n  4H3Hk; MaccacHHH .\hco6:i<iiii
^ai^H A arH  w a c a n a  n a p a / ia c T ra n A a  y q p aftA H . B y  m i r e r p a j i

J f ( P) ds  
c

KypHHHiUAa oy;ia/;n, Oynxi C —  6epH.iraH s rp n  'iH3Hi^, ds —  yiiHnr eftH Ai[ij)(|)epei(- 
UHa.TiH, I (p) 3ca srpH im w iy^arH  Hyi^TaiiHnr (jjynnnHncn 6yjiH6, Terniii:m  HiiTei pa.'i 
HHFHHAH^apmmr /ihm hthhh  6njiAnpaAH. C {tj =  f  (x)) TeKiic a r pn  mh3Hi  ̂ yHyH 1-Typ 
3 ,w .h , o w r A a r H  i iH T e r p a / i r a  K e /iT H p m a A H , a tH H

b
f  /  (p) ds =  j  f  [x, y  (x)] Y 1 +  (y’Y‘ dx.

C a
2 - T y p  3 . 1i .h .  3c a ,  M a c a jia n , C  t c k h c  3 r p n  q n 3Hi^ o y /i r a H  j^o/iA a K yq  M aiiAoiiH- 

h h h t  H im im i x iico 6 ..ia i:!A a  y i p a l A H .  y  ^y fiH A arH  K ypH H H inra 3r a :

j P (x, y ) d x  +  Q (x, y) dy
c

Ba xerHuwH HHTerpaji HiiFHHAimapHHHr jihm hth  6yjia#H. A rap arpH HH3H^ TeHr.aa- 
MacH

x =  x(t),  y =  y ( t) ,  (a <  t <  P)

napaw eT pH K  KvpHHHmAa 6epH.-iraH 6 y j i c a ,  y  >;o.:i/i,a 2 - Typ 3 .>i. u. h h  o aah A  HHTcr- 
p a;ira  i^yAHAarH (j)opMyjia 6yHHMa KeJiTHpHia mymkhh:

J3

| P  (x, y ) d x  +  Q (x, y) dy  =  j' [ P[ x  (t), y (01 *' (0 +
'c  a

+  Q [ * ( a  y ( t ) ) y \ t ) } d t  
s a  1- T y p  3 .M.H. r a  ^ y f m ^ a r n  <j)opMy.’ia  6 y f u m a  K e jiT n p m u  MyMKHH:

P (x, y) dx  +  Q ( x ,  y) dy  =  j  [P  c o s  a  +  Q s in  a ]  ds,
C

6yH A a a  —  s rp H  iiiishh ; c h h h h h i '  v c h iu  T o M o m ira  i iy n a j i r a H  ypiiH M a 6h ji3h  Ox 
o p acH A arH  6 y p ia K .  O a s o n n ii  s r p n  m i3HK, y>tyH >;a\: m y H ra  y x m a u i  4> op M y jia jiap  6 o p .  
3 .q h . yqyH  TpHH Ba C t o k c  (j)o p M y /ia /iap ii ( i ; . )  M aBwyA- 

KPHSOJIHHE; HblH y rO Jl — SrPH  HH3HKJ1H 
ByPMAK — yMyMHH M H yi^raA aH  >iii^y3>iH u a  y m a  M 
H y ^ ra A a  /iH c jK jie p cn u n a jn a n y B M ii h k k h  / t  Ba l2 a r p n  mh- 
3HK, o a a h i“i eftjiapH H H iir 6H p.aam M acH . yM yM H ii M n y i^ T a
3 .> i.6 . yMH, lx Ba t3 e p j i a p  yHHHr TOM OH/iapn A eftH /iaAH .
3 . >i.6 . y 3 y>iHA3H TOM OH/iapHra y T K asH -ira ii tx Ba /2 
y pH iiM ajiap  C n .ia ii ' l e r a p a j i a n r a n  T y p p n  m h s h ^ j ih  6 y p q a K  
(X . y r o / i )  6 iM aH  y J i’iaHaAH  ( 133- p a c w ) .

/, Ba /2 s r p H  >iH3Hf;jiap K e c m n ra n  n y K T a A a  y .ia p  
opacH A arH  6 y p q a K  m y H ra  y x u ia m  a im i;J ia iiaA H . 3 .H .6 .
T ym ym iacH  ccjiepHK TpnroHOMeTpHa ( ly )  na  AH!j>cj)epeH- 
UHa./i reoM eTpH H A a (k ;.) ^y jijiaH H /iaA H . 133- pacM .



K PH CTO K D E^a CHMBOJI

KPHCT0*«I>EJ1JI CHM80JI — KPHCTO«M*EJlb CHMBOJIH. PHvaH $a30CHHHHr 
kHpTHHHnr, n =  2  6yjiraHAa)

n

2  grsdxrdxs 
r, s = !

^ni]'(j)epcHUHa.n KBa^paTHK 4)opMacn ywyn K.c. ^yfiH^arH H$OAaAaH n6opai:

1 ( dg ik  , d g jk  , d g y  \
2 V dxj +  dxt +  dxk .j'

K . c. CyHflafi CeJirnJiaHaJw: ( V I -  B y  chmboji 1-Typ  K .  c. AcftHJiaAH 2-Typ 
K . c. | ' V ! ^HJiaH 6ejirHJiaHa^H Ba ^yfiHiiarn MyHOca6aT 6nJiaH anHHJianaAH:

n

i v i = 2 e *' I<*/ ]*
/ =  i

6yH£a

2  g k 'g k s  =
A=1

K. c. 6ymaft >;aM 6eJirHJiaHa/iH:

r</.* =  [Vl, r * =  iV i

K . c . hh  K pH CTO ^ifejib K;aBCJiapH ^aM AefiHinaAH. A A a6neT /;a  K . c . hhht 
X pHCTO^fjie-ib chm bojih  AeraH 6oiuh;aMa homh ^aM v ipa ftflH .

K . c. y^yn  r jk =  r kf TeHrJiHK ypnnJiHflHp. K . c. TeH3op SMac: KoopAHHaTajiap 
cKTeMacH y3rapraH ;ia yHHHr KOMnoHeHTjiapn TeH3op i^OHyHHra ^apara iifla  jniafla 
MypaKKaOpoi^ i\o iiy n  6 y f tm a  y3rapaflH . Phm 3h  (J>a3ocHfla K . c .  ep*iM H fla napajuieji 
KyHHpHiii (i^. riapa-nJieJibHbift nepeHOc) TymyHMacH KHpHTKJia^n ca, myHjTaft v p m t,  
^ a p  ^ a a n a H  P H v a n  (J)a3ocn afiHH Bai^T/ui a<j><j)HH 6oFJiaMjiH (ba3o (^ . CBH3H0CTb a<[)- 
t^HHHaa) 6 y jia^H . E b k j ih a  (j)a30CHHHHr K . c . aftHaH HOJira TeHr. K . c .  h h  HeMHc 
MaTeMaTHrH 3 .  KpncTO(j)t|)eJib KHpHTraH.

KPHTEPHH HEnPHBOflHMOCTH MHoroqjieHOB —  Kyn^AflJTAPHHHr KEJITH- 
PHJIMACJIHK KpHTepnficH. KejiTHpHJiMaft/iHraH K^naftTyBHHJiapra awpaTHiiiimnr 

yMyMHft MeTOAJiapiiHH Ta»pH6aAa K ^jijiara KaTTa HHHHiiMH-iHKJiapra s y i  KejiraHH 
yqyn (coJiHiiiTHpHnr KpoHeKepa MeTO/i) TypjiH Ba^TJiapiia Typ.nH aBTopjiap Kvn^aA- 
h h h t KejiTHpHJiMacvinrHHH 6HpflaHHra aiiHi^jiauira h m k o h  CepaAHran K ynrnna xycycnfi 
KpHTepnfijiap H3 ria6 TonranJiap.

B y  icpHTepnfijiapAaH s n r  6hphhm hch (1850) fle6  3ft3eHiUTefiH KpHTepHftcHHH (i^.) 
KypcaTHm jio3hm , jieKHH y  IIleHeMaHHHnr yHAaH >;aM aBBajirH  (1846) HuuiapHfla 
ywpaftAH.

X,03Hpra>ia TonnjiraH 6ap q a  K . k . hh  yjiapHHHr Ma3Mynn H^HHJiHrnra ^ ap a6 
cHinjiJiapra (THn.iapra) awpaTHUi MyMKHH.

MacaJiaH, uiyiiAaft K- k. TypjiapHflaH 6hphhh 1919 Pn.i;ia riofia hc6ot i^hjiah: 
flapa>«acH n >  17 6yjiraH 6yTyH ^HfiMaTJiH Kyn^a^HHiir ^HiiwaTJiapH apryMeHTHHHr 

n  Ta j;ap xhji 6yTyH ^HftwaTJiapHM a6coJiioT vHiyiopH 6y A n 'ia . afiHH 6np  p  Ty6 
coHra TeHr 6yjica, y ^OJifla 6y  Kynj;aA pauHOHaji coHJiap MaftAOHiwa KejiTHpiWMaftAH 
€kh 6np  xhji AapawaJiH Kyn^aAJiap KynafiTMacnra awpa.naAH.

1 (t =  s 6yjiraHAa) 
0 (t ^  s 6y.nraHAa).
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KeftnHpoi^ A. Bpayep (1934) -6 y  TeopeMa n >  6 yiyH TyFpn, j ic k h h  n =  6  6 yji- 
ranaaei^ HOTyFpH SKanjinrHHH h c 6 o t  fleapjiH Bpayep  fwjian 6np Ha^T^a
/lo p B ap T  Ba Ope jjaMKopjiHK/iarH miijiapH/ia 6y MacaJiaim t ^j ih k  TaflKHK K1mh6, <5y 
Hiii HaTHH<ajiapHHH MaaxyM KBajipaTHK MafiflOHJiap/ia KejiTHpHJiMacJiHK ^aKHAarH Ma- 
c a J ia ra  w o p n fl s w m i a p .

B y T y p j a r n  6 a p 'ia  K . k . Jiap  FeftHH'iaJiHK M . B . H k o b k h h  tom ohhA 3h atM iarnna 
TaKOMHflJiamTHpHJWH. y  ^ a p  K a w a ft « a p a * a J iH  6 v tv h  KHftMaTJiH K y n ^ a /m im r k c j i th -  
pHJiMacJiHrn y iy H  6 y  n y n ^ a a  apryMeHTHHHr 6 n p o p  ib k j ih  (aM aji/ia y ii 'ia  KaTTa 6 y ji-  
M araH) KecMajiaH T auiK apH aa §TraH 6umma ^H fiM ara/ia  Ty6 coH ra TeHr 6yjiHiuH 
eTapjIH SKaHJIHrHHH h c 6 o t

M . B . J Ik o sk h h  6 y  c o ^ a / ia r n  TaflKHK0TJiapHHH /uibom  3TTHpn6, K . k . iiH iir 
H iirn  cH H diJiapnH H  T onflH . y HHHr KaT 0P H iu jia p H a a  (« C C C P  <J>A Z lo K jia A J ia p ro  Ba 
cC C C P  4>A A x6opoT jiapH » /ia  H auip ^H JiH nran) Kynj^a/iHHHr KHnMaTH (JjanaT tv 6  
c o H ra  3Mac, fiaJiKH MypaKKoS c o H ra  T eH r 6 y jira n f la  j^aM K ynj^a? K ejiTH pm iM acjiH rH H H  
Tac,BHKJiaiura hm koh 6 epa/(H ra ii T eopeM ajiap h c 6 o t  KHJiHHraH. A h h k p o k  KHJih6 afiT- 

raH fla, J Ik o b k h h  TeopeM ajiapH  K y n ^a /1. KHftMaTjiapHHHHr 6y.nyBiH JiapH  Ta6HaTHra 
p a 6  K yn^a/iHHiir 6yjiyBqH JiapH  Ta6naTHHH CHJiHuira hm koh  6 ep a/in .

M acajiaH , 6ouiK a aBTopJiapHHHr  6 a p ia  MaB>Ky/i K . k . KejmipHJiMacjiHK y q y n  
$ a K aT emcpAU mapTJiapAaH nS opaT  Ba 4>a KaT fai>3H 6 n p  xycycH ft icypH iinu i/ia rn  Kyn- 
^ a /iJ ia p ra  T aaju iyK Jin  6y .iraH H  ^OJiAa M . B . H k o b k h h  h c 6 o t  ^H Jiran  TeopeM ajiap a H ia  
c o /in a  6 y jin 6 , pauHOHaJi coHJiap Mafi7i0HH/ia ^ a p  Ka(Wa » K y n ^ a /w ap n H iir  KejirapHJiH- 
luh  s a  KejiTHpHJiMacjiHrH y iyH  eTapjiH  Ba 3apypnft u iapT .iap/iaH  H6opaT e ^ j i r a n .

Aa&6.: r .  M. I I I a n H p o ,  Bbicuiaa a . i r e ( 5 p a .  y > i n e f l r i i 3 ,  M., 1938; A. r .  K y p o u i ,  Kypc 
t u c u i e f i  ajire6pbi, <J)H 3M arrH 3, M., 1962; H. T. M e  6 o  r a  p e  b ,  O c h o b h  T e o p m i Fajiya, i .  I h  II, 
OHTH, M., 1934; M. M. n o c T H H K O B ,  T e o p H a  Tajiya, <I>H3MaTrH3, M., 1963; M. B. 9 k o > -  
K H H, l lHC.ieHHa5J TeoPH H  npHBOflHMOCTH MHOTOHJieHOB, H 3 f l-B O  AH CCCP, M., 1959.

KPHTEPHfl —  KPHTEPHH —  3apypnftjiH K  Ba eTapjinjiHK aJioMaTH.
MncoJiJiap: 1) TeKHCJiHK/ia unpKyjib Ba i h 3 f h i  epflaMH/ia wcaui wacaJiacHHH j^a-n 

KHJiHiu MyMKHHJiHFHHHHr K . c h  ujyn2aH n6opaTKH, Onpop KecMaHHHr (Macajia/ia qca- 
j ih iiih  TaJia6 KHJiHHa/iHraH KocMaiiHHr) y3ynJinrH  (S ep in raH  KecMaJiap y3yHJiHKJiapn 
opnaJiH weKJiH coH/iarH  acocnft aM ajijiap (^yuiHLii, aflnpH iu, i;ynaftTHpHiii, 6yjiH ui Ba 
KBa/ipaT HJI/IH3 iH K apHiii) opK ajiH  Hcjjo/^a-iaHaAHran MycSaT (JjyHKmia 6yjiH iuH KepaK. 
2) KaTopHHHr HKHHJiauiyBqH 6y .iH iuH ra  o h /i E o.nm ano  —  K o iu h  K . K yftn/iarH/iaH  
H6opaT: HCTarama k h i h k  6yjiraH HxTHepHfi e  >  0 co h  y iy H  e ra  O ofjihk  6yjiraH 
uiVH/laft jV c o h  MaBwy/i 6yjicaKH, ^ a p  K an /o ft n  >  jV Ba j^ap KaH/iaft p > 1 ywyH

l ^ n + l  +  ^ n + s + -  ■ • +  Un+p\ <  ®

TeHrcH3JiHK ypHHJiH 6yjiraH /ia Ba fyavflT iuy j^oji/ia un KaT0P «KHH.iauiyBMH
n=l

6yjia/[H.
KvnHHwa K- fleraH/ia cjiaKaT eTapjiHJiHK ajioM ara Ha3apaa TyTHJia/!H, MacajiaH, 

Kyn^ajuiapHHHr KejiTHpHjiMacjiHK KpHTepHftcH (k- KpHTepHft HenpHRo/iHMocra Miioro- 
MJieHOB), 3ft3eHUiTCHH KpHTepnficH (k ) Ba 6oniKaJiap. fpeK . x p /T ip io v — e in u i BOCHTacH. 

KPHTHHECKAH TOHKA *yi«HHH —  (jjyHKUHHHHnr KPHTHK HyKTACH —
d>yHKu,HHHHHr rpa/iHPHTH (k-) HOJira TeHr 6yjiraH nyKTa. K- Oco6asi Tuca.

KPOHEKEPA-KAnEJIJlH TEOPEMA—KPOHEKEP-KAnEJIJlH TEOPEMACH
— iHSHK-fin a jire6paHHHr acocnft TeopeMaJiapn/iaH 6npn 6yjiH6, m HOMauiyMJiH n Ta 
'ih3hk jih  TeHrjiaMa/iap cncTeMacHHH eMHLiiHHHr eTap.au Ba 3apypwft luapTHHH ntjio/ia- 
jiaii/iH. K. — K. t .  6yH/(afi H(j)o/ia.iaHa/(H:

a n * i  +  +  • • • +  °im x m =“  &i
«21^1 +  o.-nx2 +  • • • +  a?mxm =  b?>

‘J«l*l +  rinixi  +  • • +  anmxm &  bn



KPOHEKEPA METOA

rsa r /ia M a .iap  cncT ew acH  j;e 'i  6yjiM araH.ua 6nTT a em iM ra s r a  6yjin;v.n y q y n  cucreM a 
narrpHuacHHHHr (acocHH M aT pnua) panrH (i^. PaHr MaTpHUbi) K e n ra itT n p n .ira if  MaTpH- 
uaHHHr p a n rH ra  T en r 6y.niiiiiH  3 a p v p  oa CTapjiHAHp.

B ynA a cHcreM aHHHr M aTpm ;acH  Ae6 u iy  CHCTeMaiiHiir HOMaMyMJiapH o ji/w A a rn
ant Kosj) |)iimieHT.napaaH Ty3ii.iraH ||fi,ft|| ( / = 1 , 2 ................h), (k =  I, 2, . . ,  , nt)
n a T p n u a ra  a 'TH .ia/iH , KCiiraiiTiipHJiran MaTpnua a e 6  sca  K03'!'(t)imneHT-iap Ra
& } ( / =  1 , 2 ................n) 030A ^a-i-iapaaH  T y3n:iran M arp im a ra  a»TH.iaAH.

B y Teopeivia yHH HcooTJiaraii iieMHC M-iTCMaTnrn KpoHeKep Ba HTa-ibHii MaTeva- 

m rH K,atie.i.iH homh 6H.ian aTaJiaAH.

KPOHEKEPA METOfl — KPOHEKEP METO^H. K yn^aAHH K ynaflTyB w iuiapra a * -  
paTHiUHHHr K poneK ep  m c to a ii.

f(x) =  d0 +  axx  +  a.t x- +  . . , +  anxn

i^yn^aA paiiH0Ha,n coHJiap wailaoHHAa k  eji t h  p h Jia a h  r a h m 11 eKH KejiTHpHjiMa(iAHraHM» 

jjerati wacaiaHH, KeJirapHJiaAHraH 6yjica yimnr 3 h t KawHAa h k k h t3  KynaiiTyBMhchhh 
Toiuiiii MacajiacHHH ^a,i k h jih iu  Tajia6 s th jic h h .

f(x) h h  a o h m h ^  K yiiafrryBH H raqa anni^jiHKAa 6 v iy n  K,H?waTJiH ^yiiKUHsi ,ie6  xh - 
co6 jiam  MyMKHH, T a y c c  Jie.\tMacH (i^ .) 6yi"H>ia 6 y  Kyn^aAtW Hr K ynaftry sqn jiapH nH  
^aM 6jrryH ^ h h m 3 t j ih  K yn^afl a e o  (Jjapa3 ^ iijih iu  MyMKHii.

/I,eMaK, f(x) KejiTHpH-iaAHraH 6 y jic a ,  y ?;oJiAa oyTyn i^HHMaTJiH f(x), <p(x), 
cyn^aAJiap ynyn f(x) =  <p(x)>|j(x) aftiiHHT ypHium 6yjiHiim KepaK. M yjio^a3aiinnr yviy- 
MHSjiHrHra nyTyp eTKa3.\iacAaH, <p(x) (jjyiiKUHHHHHr m Aapa*acHH« n / 2  AaH loi^opn 
» a c  Ae6 TacaBByp ^h jih u i MyMKHH, a t n n  m <  [ n / 2 ] , 6yHAa [n /2\ — n / 2  h h h t 6yTyn 
i îtCMH, 3 i;ui f(x) iih apryMeiiTiiHnr (m +  1) Ta ,\ap xhji 6yTyH x =  xQ, xt , x2, . . . ,x,„ 
HHiiMaTJiapHAa \HCo6jiafiMH3, 6y \o .ri.ia H 3ianaeT ran <p(j£) aa \|;(x) KynaflTyB4Hjiap- 
HHiir moc K,HHM3TJiapH ^aM 6 y ry n  6yjiH;nn KepaK.

JleKHH, h k k h h ih  io .vion;ian, q>(xk) Ba <|)(xft) ^ n fh ia T ;ia p n  '.(lai^aT f(xk) (k  =  0 . 1,
2 , m) coHHHiir 6y jiyB iin jiapH  S y jinu iH  wyMKHH. J Ic k h h  \ a p  6 n p  6yT y« f(xk)
co h  c|)at;aT 4CKJIH co iiA arn  6yTyH 6 y j i y B iH , ia p r a  s r a ,  uiyuH iir y>iyH q>(x0) HHHr i^Hii- 
«iaTH f(x0) coHHHHr 6 y T y n  6yjiyD 4H jiapH A an (JiaKaT 6 h t t 3 c h  6 y ji iii iiH  MyMKiui, <p(x,) 
H Knr ^H H iiaTH  f(x, ) coHHHHr 6yT yH  6y jiy [iM H .'iap n ;ian  (jiai^aT OiiTTacH  6 y jm m H  wyMKHii 
Ba ^0K a30. Xyjuiac, cp(jcm) HHiir i^i-iiiMaTH j (xm) comiHHr 6vTyH 6y jiy iiiiH .iapnA aii 4>a- 
HaT 6HTTaCH 6yJIHH!H MyMKHH.

H ew aK , M M aiiaeT ran  <p(x) K y n aflT y u m in m ir <p(x0), cpUJ, <p(xj.............. <p(x,„)
j^a^H^H? ^HflMauiapH cncTeMacH f(x0), /(% ), /(.v ,)............... /(x m) coHJiapHHHr 6 a p ia
MyMKHH 6yjiraH  6yjiyB 'iiuiapH (Myc6aT sa  MaH(j)H'“) KOMOiinaunftcH opacHAaH Tonajia- 
AH. B y i^HHMaTjiapHHHr (m +  1) Ta 6y.iyB-!H.iapHiiHnr >;ap 6np KOM6HHauH»CH yiyH 
Kyn^aA TonaMH3, MacajiaH, 6y Kynxa;uiH JlarpaiijKiiHHr HHTepnojiau,H5Uiaui (jiopMyjiacn 
(H.) 6yfiH'ia TonH6, 6ep ii:iran  f(x) Kyn\a,WH >;ocn:; ^iuiHHran K yn^aA ra 6yjiaMH3.

LUy fly.i 6n.iaH f(x) i^HiUiaTJiapn 6y,iyB'iH ;iapHiimir \iy.VKim fiyjiraH KOM^HiiauHa- 
jiapnHM cHHaiuitH t o  6epn.nran f (x) Kvn.\aA k,ojiahi^ch3 6yjiHiiaAHraH <p(jc) Kyn^afl 
j;ochji O yjirynqa AanoM bTTnpavn3. B y ^o-iAa f (x)  hh <p(x) ra  GyjiHuiAan \o c h .i  6yji- 
raH 6yjiHiiMa f(x)  Kyn>;aAHiiHr h k k h h ih  if(jc) KynaflTyBmicn 6yjiaAH. IUyHAaH c y n r, 
K. m. hh TonHJiran h k k h  <p(x) Ba ^(x)  Kyn-Vi/Vian j^ap 6 n p n ra  ^y ju iam  MyMKHH Ba 
6_v 6HAaii f(x)  hh HKKHTa sn a c , 6a.iKH wyAa Kyn KyiiafiTyBqH-iapra (arap  yjiap Mau- 
wyA 6y.aca) awpaTHm >;ai^HAarH MacaJia eniuiaAH.

B y MeToAHH HeMHC MaTeiiaTnrn /IeonoJibA  KponeKep TonraH sa  HiiiJia6 qHi^aH (1845)
KponenepAaH KeflHH CaT>3H MaTeMaTHKJiap (MaHA-ih, P y n re  Ba 6ou.t;aJiap^ 6y 

MeTOAra m_v>;h:.) TaKOMHJi-fiaiuTHnnmjiap KHpHTran 6yA iiuuiapnra j;apa.\iacAaH, Kyn 
^o.uiapA a 6y  MeTOA 6epnJiraH Kyn>;aA ^HiiMaTJiapniiHHr aMajiAa * y A a  Kyn 6y.iyBHH- 
JiapH KOMOHHauHHCHra ojih6 KejiaAH, myHHHr y iy n  6y MeTOAnn i^yjuiam ^aA ^H  Taui- 
^apH i^ynoji oa î hAhii S y jiran im a f;ojih6 6opMoiyi.a. LLIyHH n;ai"A î hjihiu KepaKKii, 
6apqa >;o.iAapAa >;aM M . H- H hobkhh Tonran r a  6aTa<})cHA Hiiuia6 q m ^ a n  3Hrn \<e- 
TOAJiap am ia nxqaM Ba aMa.niii >KH>;aTAan eHnuiAHp.

A A a6.; /I . O k y h e b, BbiciuaH aJireSpa, OHTH, M „ 1937; H. T. M e 6 o t a  p e a, Ochobu 
tcoi>hh Pa;iya, OHTH, M ., 1934; M. B. H k o b k u i i , l IncJieHHaH TeopHn npKBOflHMOCTH MHoro- 
4/ieHOB, H3a -bo A H CCCP. M ., 1959.



K PyroB A s tom ka 187

KPOHEKEPA CMJWBOJl — KPOHEKEP CHMBOJIH — 6np MapTa KonapnanT (n .) 
Ba 6 n p  Mapra KOiiTpaBapnaHT ( 14. )  Gy.nran hkkhhhh Ba.ieiiT.nH TeH3op ( 14. ) .  K. c. 
6j opKa.'iH CejirHJiana/iH. T a-bpn^ra  K y p a , i =f= j  fiyjiraH ^a K. c. HO-ara TeHr, i =  /  

fiy.nran/ta 3ca Cnpra tcht. K . c . Ten3op a/irefipacn Ba Ten3op ana.TH3H (14. Tenaop- 
soe ncMKCjienne) >;HCo6jiapH/i,a i^yjiaft. MaTeMaTHKaHHHr 6omi^a coj;ajiapHiia K . c. 
jiiiHr reiiaop xapaKxepn/iau >ieTra miKH.ia,,"H Ba yiiH hkk h  CyTyH apry«seHTHHHr 4>yim- 
HiiacH CH^aTii^a aHH^jianajiH; apryMeiiT.nap TeHr 6yjiMaraH;na (jiyHKHHS HOJira Tenr, 
apryw eiiTjiap TeHr 6yjiran,na sca (jjynKmiH 6 n p ra  TeHr. K . c. hh Jl. KpoHeKep 1866 
HHJiaa KHpiiTraii.

K P y r  —  AOHPA MapKa3H 0  Ba pa/inycH r 6 y .iran  aoHpa — TeKHC.iHK,ia O 
nyi^Ta/ian waco<))a-iapii r a an  KaTTa 6y.™ araH ny^TaJiapiiHiir reoMeTpHK ypiiH, s v m
0  HVKTa >KOHJiaiiiraii TeKnc-iHKiinnr myH/iaft M  ny^TaJiapn TyanaMHKH, 6y Hyi^Tajiap 
ywyii OM < r. J\. —  T eK iicJiH oarn  !iyKTa.napminr enni^ Tyn.naMH/iHp.

K- BojibUiofl icpyr, OiipvjKnocTb, Kpyr kphbh3hh.
K P y r  KPHBH3Hbl — SrPH JlH K  AOHPACH —  ennuLMa /lonpaHHHr xy/i^H ysn

( 1̂ /ConpHK aCaiO m H HCSl K p y r) . Î . K pIIBH 3Iia. Pa;lIIVC KpHBH3HbI.
'  K P y r  CXOflHMOCTH — flKHHJIAUIHIU AOHPACH. AapajKajin 

a0 +  a^iz —  c) +  a2(z —  c f  +  . . . +  an(z — c)n +  . . .
K^aTopiiHiir Hi^HiuiauiHm /lonpacH —  pajH ycn  R, MapKa3H KOMnJieKC t c k h c j;h k /u ith  
z =  c HyK,TaAa CyjiraH Ba 6apna h m kh  z ny^TaJiapH^a (|z —  a \< lR )  flapajKajiH K.a 
Top a 6cojnoT Hi^HHJiauiaAHran a o n p a . fl. p. h h iit  R  paanycH flapa>KajiH ^aTopiiHiir 
n^H iuiainiim  pa/u iycn  ^eHH/iaAH. H. A- 'icrapacH /ta AapajKajiH K;aTop Maxcyc Hy^Tara 
(14. O co6a a  TOUKa) s ra  6yjiaflH. f la p a x a j in  ^aTopHHiir s^HHJiauiHm paAnycn 0  ra  
Tenr eKii 00 6yjiHiiiH MyMKHH, HiyiHJiamiim p a ^ n y c n  00 6yjiraH  j^oji^a flapawajiH 
Karop KOMnJieKC TeKnc.iiiKHimr ^ap  ^aiiAafi nyn;Taciwa Hi^HiiJiama/iH. X ap Kaii,na;i 
;iapa>i;aJiH i^aTopnHHr H^HiuiaiHHUi coxacn  /toiimo flonpa 6y.iaflH, Aonpa '• erapacH.ua 
eTyBmi 6at3H  6np liy^TaJiap T jnjiaw n C y ii/ia n  M yciacno 6y.inuiH MyMKim. K,. HHTep- 
Ba.'i cx o ahm octh , A 6ejiH T eopeM a.

K P y r jlb lE  TEJIA — flOHPABHft (ioMa.io!<) >KHCMJ1AP (3.aeMeiiTap reoMCTpmi- 
Xa)— 'nap, TyFpn AOHpaBH"; kohvc i-a Tyi-pn /lonpaBHH m u n iw p . Jl. w. homh >«y/ia 
UiapTJlH HOMilHp.

K P y r jlb lH  KOHyC —  AOHPABHH KOHyC ( s j e M e i n a p  reo M C T p n n /ia )  — flynaji- 
THpyBHHCH afijiana 6y.nraH KOHyc. S  yqn  acocnnH nr M apna3n r a  rpoeKUHHJiana/iHraH 
Jl. k . TyFpH J\. k. fleuHjia/ui; a ra p  S  yqn  a c o c H H im r MapKa3Hra npoeKUHHJiaiivaca^ 
y j^ojwa f l .  k .  OFva § k h  k^ii-tujiih Z[. k. /lefin jia/w . TyFpH J\. k. TyppH 6ypqaKJiH 
yM6 ypqaK H H  K aTeTH  aTpo(l>H/(a a f ijia iiT n p iim z iaH  j ;o c h .t  Kii.iHHa.5H. O rM a J\. k .  h h  
a co cn ra  napaji.neji 6yji.viaraii tc k h c jih k  Oiuian Kecn6 /lonpa xochji khjihiii MyMKHH. 
O/iaT/ia Konyc A e ra iaa  T y p p n  J\. k . nanap/ia TyTH Jia/iH . K,- K pyr;ibie Tejia, K'onyc

A ,n a6 .: O . T e n ji h  n  n r .  P  a e m a x e p , ^ncJia  h 4>Hrypu, <J>H3MaTrH3, M ., 1962; 
>K. A a  m ap , 9jj.eMeHTapiian reoMeTpHH, h. I I . ,  yH ne^rH a, M ,, 1952.

K P y r jlb lH  UHJIHHflP —  flOHPABHfi HHJIHH/JP (s ieMenTap rcoMeTpHH/ia)— 
fiyHa-nTiipyiHcn afljiana 6y jira n  uH.iHii/ip. A rap  J\. u . hcobhhch acocH ra nepnen/iH- 
Kyjinp Cyjica, y  TyFpn J\. u. /i,eftHJia/ui; a ra p  hcobhhch UHJiHH/ipHHiir aco cn ra  oFMa 
6yjica, y j^o/wa ZI. u . OFMa 6kh ^hhuihi^ J\. u . AefiHJia/ui.

0/iaT.na miJiHii/ip /leraiiAa T y p p n /l. n . TymyHHJia/rii, Typpn J\. u . hh t j t p h  TypT- 
6ypMaKiiHiir 6np  tom ohh aTpotjnifla afuiaHHmn/iaH j^ochji 6yjiraH (jiHrypa cnijjaTHAa 
TacaBsyp lyuiHm MyMKini. I \ . K pyrjibie Tejia, U,HJiHH/ip.

K PyrO B O E  nPE0BPA 30BA H H E njlOCKOCTH — TCKHCJlIIK/I.arH AOHPABHPl AJI- 
MAIUTHPHIU — J^ap 6np afviaHa ei<H Typpii 'ihshk afi.ianara eKH TyFpn 'Ui3Hi^a 
yTa/iHraH ajiMaiiiTHpiiiu. J\. a. hkkh fljiMauiTnpiuiiiiHnr KynafiTMacn/iaH H6opaT: 
HHBepcHH r,a yxmauuinK. J\. a. Mncojijiapn: xapaKHT (?;. ^BHjKenHe). yxmamjiHK 
(k,. Ilo/IOOHe), HHBepCHH (K-), fl- a. KOH({!OpM ajlMamTHpHIH/iail H6opaT ( î . KouiJiopM- 
noe 0Tc6pa^<eiine).

KPyPOB Afl TOMKA — AOHPABHH H yK TA : 1°. MaexyM Ba ieKCH3 ysoK.nam- 
raH Hyi  ̂ Ta.iap 6njiaii Ty.ii/iHpHJiran TeKHC.nni(/iarH J\. h .— ieKCH3 ysoK-iauiraH h k k h t3
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uas^yM  HyH,TaiiHiir >;ap 6npH Cyjiu6,. y/iapHHHr 6 n p  >khhc/ih Koop/mHaTajiapH h x th -  
gpafi aHJianaiiHiir TeiirjiaMacHHH i^aHoaTjiaHTHpa/m. By ny^TaJiapiiHHr 6np >khhc/ih 
Koop;(HHaTa.napH (1 ; <; 0) Ba (1; — ■*;. 0 ). JJ. h. o p ^a jm  yTyB4 h TyFpH <iH3Hi^/iap 
H30Tpon TyFpn qH3Hi^Jiap (i^. H30TponHi.ie npsiMbie) ^ e t a a w .  J\. h. u hk jihk  Hyivra 
j;aM aeftHJia/w.

2°. CnpTflarH /],. h . 6 apna HopMa.i KecHMjiapn (f;. HopMaJibHwe ceqeHHs) 6np 
xhji 3rpH.'iH'<Ka s r a  6yjiraH  nyi^Ta, Maca/ian, aftJianHiu CHpTHiiHnr aftJiaHHiu yt^H
6H.fian KecHuiHiu nyi^Tacn f l .  h ., ccjiepa/uirH HCTa.iran Hyi^Ta Jl. h ., cnpT ^arn  J3. h. 
lOMaJioi^JiaHHiii ny^Tacn Skh om 6hjihk Hyivra j\efiKj\ap.n.

K PyroB blE  <l>yHKUHH —  AOHPABHH <t>yHKUHJIJlAP—TpHroHOMCTpHK (»)yHK- 
ilHOJiapHHHr (k;.) 6 ou i^aqa  homh. B a ia a n  apKtbyHKUHnjiap, atjHH TecKapn TpnroHo- 
MeTpttK (byiKuuflJiap ^aw J \. ij). z e f tm a m  (i^. 0 6 paTHbie TpnroHOMeTpHMecKHe cJjyiiK- 
h ,h h \ jieKHH Oy.riapnHHr JJ,. 4>. fleftHJiHiUH yH'ia na-bnyji 3Mac.

KPy^EH HE KPHBOH — 3rPH  HH3HKHHHr ByPAJlHIUH —  arpH yH3Hi^HHHr 
A  Hy^TacH^arH ennuiMa TeKHCJiHKHHHr (f;. ConpnKacatom aacH njiocKocTb) Hyi^Ta 
6hpjihk Te3jiiiK 6HJiaH tp k h c  ^apaKaT ^HJiraHAarn afiJiaHHiu TC3JiHrH. 3 r p n  wh3hi;- 
HHHr B . anajiHTHK ycyjiAa 4>pene (|)opMyjia.iapH/ian (i^.) x  KostJxJwiweHT 6miaH j^arb- 
HH aHHKJiam MyMKHH:

d p
1 7  =  ™ '

6y n a a  f) —  6HHopMa.nnHiir f a . )  6h p jih k  BeKTopH, v  —  (iopv.j.nnn;;r (k;.) oiipjiHK 
BeKTopn, s  — eft ysynjin rH . B. srpn  qH3HKHHHr 6epHJirau nyi^ra/ia enHuiMa 
TeKHCJiHKAaH ofhui AapawacHHH xapaKTepjiafi/iH. B. srpHJiHK 6HJiaii onp ^aropAa 
3 rpH HH3HK,HHIir aCOCHfl XapaKTepHCTHKaCH/lHp: HK KHT3 HXTHepHil CHJIJIH^ k(s) 
na x(s) (3 rpn.iHK Ba 6ypaJiHiu efi y3yHJinrHHHHr (jiyiiKUHsuiapH) (^vhkuhji- 
jiap ra  ara cyjiranAa 6yTyH srp n  ihshi^hh (j)a30flarH ^ojiaTiira i^a/lap aHHi ĵiHKAa 
THKJiaui MyMKHH. MacajiaH, b h h t  qH3H^ flOHMHU B . r a  s r a  6yjiraH  srpH q m n iy w p  
TyrpH qH3HH noanHi^ B . ra  s ra , j;ap i^aH/iaH TeKHC s rp n  >iH3Hh;tiHiir B. HOJira TeHr’

AAa6.: n .  K. P a u i e B C K H f l .  Kypc AH âJiepeHUHaJibHoB 
reoMCTpHH, rocTexK3AaT, M. —. 1., 1956.

b ' c

\  , ✓

\ 
!

_  KyB —  KyB —  MyHT33aM ojith§i^. K. 6em Typ
i nyiiTa3aM Kyne^JiapsaH (n. npaBHJibHue MHororpauHHKH)

6 h p h  6 yJin6 , 6  Ta e i^ f, 12 Ta ^n ppacH  Ba 8 Ta y q n  
6op. K. e ^ .ia p n  K Ba^paTJiap 6yjiH 6, K. HHHr ^ a p  6 n p  
yqHAa 3 T a/ian  ^ n p p a  (ei^) yqpam aA H . K,HPPacH a 6 y ji-  
raH K. CHpTH 6  a2 r a ,  j;a»M H  s c a  a3 ra TeHr.

K. HHHr CHMMSTpHH MapK33H, 9 Ta CHMMeTDHH y^H
u  Ba 9 Ta cHMMeTpHsi TeKHCJiHrH 6op. K. ABCDA 'B 'C 'D '

134-pacM . (y3HHHHr caKKH3Ta yqH ) 6njiaH  § kh  AC' (y3HHHHr 6np o p
.HiiaroHajiH) 6njiaH  6e.nrHJiaHaAH (131-pacM ).

K- (MyHTa3aM reKcaa/ip) MyHT33aM oKTasflpra y3apo MyH0CH6/wp: K. HHnr yq- 
jiapH MyHTasaM HKOcaa/ip e^apH H iinr MapKa3JiapH tyn& m  (X- ilBoficTBeHHocTH npHH- 
UHn). n  Ta 6 n p  xh ji coH/ian (xycycnfi ^oji/ta hkkha3h , y q aan , TypT^aH Ba >;0Ka30Aan) 
H6opaT ( * , ,  x^, . . .  , x„) TynjiaM  n yjiqoBJiH  K. /?efiHJia/iH, 6yHAa j;ap  6np
0  <  xi <  1 (i^Hppa 6 n p ra  TeHr). n yjiqoBJiH Ky6HHiir yq jiapn , ^HppaJiapn, h k k h , yq, 
TypT oa ^oKa3o yjiqoB.iH eKJiapn 6y;ia/iH. X,ap 6np 6yH/iafi ei^ khmhg yjiqoiuiH 
Ky6/mp. n  yjiqoB-iH K. h h h t  2 "  yqH 6op. yqjiapnH iir Koop/iHHaTajiapH 6ai^aT 6np 
Ba HOJi/iaii H6opaT. MocKBa Zlaiu iaT  yiiHBepcHTCTH/ia TypT yjiqonjin  Ky6nHiir 
TypT yjinoBjiH ^)a30/iarH i^3FajiM ac tokh c-th k  aTpocjw/ia afijiaHHUiHHH naM“iHLU kh- 
jia/wraH (j)H.ibM MaB>Kyfl.

K y B A T y P A  —  K y B A T y P A : 1 ° .K . —  6epHJiraH whcm ^awMH/iarH Ky6 6 hpjihk- 
jiap  cohii. 2° K. —  6epHJiraH WHCMra Tenr/iom  6yjiraH  Ky6 sicam. 3°. K . — jkhcm- 
HHHr j;a>i<MHHH ^nco6.naui.

K yB H H E C K A ^ IIA PA B O JIA  —  K yB H K  FIAPABOJIA —  AeKapT KOop/lHHaTajiapn 
citcTeMacH/ia TenrjiaMacn y  =  kx3 KypHimiUHfta 6 y jira u  tc k h c  srpH MH3HK,, 6yiw a
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k  +  0  (135-pacM). A rap  £ > 0  6yjica, K . n. 6hphhm h Ba yiHHiH KoopiumaTa 6yp- 
^aKJiapHfla eTajni.

CoH-iap^aH TaKpH6Hii Ky6 m ® 3  qHK,apHoi^a f ' .  n. flan  (k =  1 C y j i r a ia a )  ho- 
MorpaMwa cH(J)aTHfla (Jiof^ajiaH H iu m vm khh.

KyBMMECKOE yP A B H E H H E  —  K y S  T E H rjlA M A  — i^yiiHaarH k ypHHHiii^irH
TeHfjiaMa; 

aoJf3 +  axxl +  a2 x +  a 3 =  0,

6ynm  a0, alt a->, a3 — HXTHepnft KOMiuieKC coHJiap, jkkhh

a iaB 0. y MyMHH KypHHHUiflarH K. t .  x — y  — ^  yp- 

imra KyfiHiii 6HJiaH

+ »  +  </ =  0 

KypHHHiura KejiTHpH-naflH, 6yiw a
„2

_  _ £ l  , J h .  1 M - i  “L
P ~  3a20 +  "o ’ q 27n l 3a20 +  °o '

CyHrrH TeHrJiaMa Kap/iano (jiopMyjiacn ( ^ . ) 6yflH qa 
r'(H.ia,HH. U lyiaaH ^ h j ih 6 ,  n p m m n n  >KH^aTii/;aH i^aparaH- 
Jia K. T. HJIAH3JiapH TeHrJiaMa K03(jK|)HUHCHT.FiapH opi^ajiH 
OIUKOp ^OJIfla H(j)OJlajiaHHUiH MyMKHH. JleKHH K. T. HHHr 135-paCM.
yvaJia h ji^«3h  ) ^ h ^ h h  6y jiraH  ^oJi^a KOMnJieKC coH.iap- 
AaH Ky6 HJI/5H3 qH^apnui T ajia6  i^iiJiHiiaAH, 6yHH sca xp-
khkhP  coHJiapaan Ky6 hji/W3 mii^apHUira KeJiTHpn6 6yjiMaftflH. AMaJina K apaa- 
ho (bopMyjiacH kbm nfjviamxu,  MynKH ynfla ^HCo6jiaui >«y«a MypaKKa6. UlyHHHr 
ynyH KyrTHiiMa K . t .  hh  eMHiura Tan;pH6Hi“i MeTo^jiap ^yjuiaHaflH: UlTypM MeTojni 
(i^.). H u o to h  MeTOAH (k .) , JloCaqeBCKHft m cto ah  (?;.). K- t .  6 a t3 a n  Ky6HK TeHr- 
jiaMa ^aM aTaJia,lH.



JIA rPA tO K A  HH TEPnoJlH U H O H H A Jl <!>OPMyjlA — JlA rPA H >K H H H r HH- 
TEPnoJI^U H O H  <J>OP.W yJlACH — A apaw acn m  Oy.'iran L(x) Kyu^aAiin toiihiu (|)op- 
wyjiacn 6y.iH6, 6y  Kyn^a/l f(x) <byiiKnH)i anH ipaH raH  [a , b] opajiH tyim ir (m +  l)
ny^TajiapHjsa rafiHHJiH f (x t) (6y i« a  i — 1, 2 ................m) ^HHMauiap i^afiyji ^hjm ah.
IX. h. ({). K,yf!H.iarH KypmiHuifla oy.ia;iH:

m

IIA  ~  K r \ -  V  ftr  \ ( * ~  * » ) ( * - * l) • • • (* ~  Xk-x )(x  ~  ATfe+1) ■ ■ ■ (X -X m) _ 
'  '  ■ k ’ {Xk— X ^ X k — Xx) . . . (x*— X* )(X*— JCfe+ i ) . . . (xk— xm)

«= 0

f(x)  (jjyHKuHHMH L(x) 6n;ian  ajiManiTHpHiUAarH xaTo

(x  —  x 0)(x —  x j  . . .  (x  —  xm)
(m +  1)1

HHiytopWH ouiM aftm , 6yH/;a M  —  f(x) (JiyHKmwHnnr [jc0, x m \ Kecwa/tarH (m +  I)- 
^ocK/iacHHHHr, n : ,n  f {m+ l\x )  nnnr a6co.iioT MHiyiopniiHiir 3nr KaTra ^HftMaTH. Jl. h. 
(j>. hh (J>paHuy3 MaTenarnrn jlarpan>K TonraH (1793).

JlArPAH)KA HH TEPnOJlJlHHOHHblE K031><t>HUHEHTbI -  JlA rPA H )K H H H r 
HHTEPn0J15IU,H0H K03<t><l>HLlHEHTJ]APH — /IarpanjKiiHHr niirepno-isinnoH (|iop- 
iiyjiacn/iarn (h; )

L(m / > _  (x —  x 0) . . .  (x —  x /_ i ) ( x  —  x / + t) . . . (x  —  xn)
i (x> (Xj —  X0) . . .  (Xj  —  X j _ x)(Xj —  Xj+t) . . . (Xj —  xn)

H({)o/iajiap. L^n\ x ) iih 6y <j;opMyjia oyiiiria ,^HCo5jiaui MypaKKa6 6y.iraiiH yqyn TVp;ni 
/laepjiap/ia Typ.iH aBTop.nap JI. h. k. >Ka/iBajyiapHHH Ty3 ran.nap. MacajiaH, 1956 "lHJi/ia 
JI. h. k wa/iRajiH CCCP <l>aH.iap aKa/ieMnacH HauipHera/ia qon s th w h .  K,. Jlarpan- 
>Ka HiiTepno-iauHOnnaH (J)opKy.ia.

A A a 6 .: J l. H . K a  p  m a  3 h h a , / I .  B. K y p o U H H a ,  Ta& itujbi HHTepnojiH^HOHHwx kos^* 
4>HuHeHTOB, H3a - bo AH CC C P, M ., 1056.

JlArPAH>KA METOA —  JIArPAH)K METOflH. u =  f (xv  x 2, . . , xn) (J»ynK-
UHSillHlir

<P.Ui, Xi.............. xn) =  0 (t)
mapT/mp 6a>KapH.nraHAarH (6y ep,oa / =  1, 2, . . . , m < n) hhc6hh  SKCTpeMyMjia- 
pHHH ( ^ .  OTHOCHTeJibHbiH ^KCTpewyM) TonHiii y iiyH JlarpanjK H H nr anH^Mac KvnafiTyR- 
wHJiap MeTOAH ep^aMMH

f ( x i ,  X<l, . • • , Xn&t* ^ 2« • • • i ^ m ) ~ f ( x i> x2* • ♦ • » *n) “1“ ^,i (P i(* 2» X\, . . . »  -f-
+  L q '2(x „  x , ...............x„) +  . . .  +  hn<Pm(Xi' xt , . . .  , xn)

4)yiiKmifl KiipiiTHiiiAan H6opaT, 6yii/i,a (1) mapTJiap 6oFJiai!Hui TCHr/iaMajiapH fteO, 
XL, X.,, . . .  , Xm — aHHj;Mac Kynai”iTyB'iHJiap ac6 aTa/iaAH.
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HncfinH SKCTpeMyMHHHr sapypHH mapTJiapH F (JiyHKUnn ep,naMHfla Gywiaft es»- 
JIHUIH MyMKIIIi:

1^7 = ° -  S j = ° -  '  =  2 ............... i = x’ 2........................ m -

By niapT.nap F (JiyHKiiHn SKCTpewyMHHHHr 3apypHfl uiapTJiapnra yxiuaui/inp .
JIArPAH)KA PHA — JlA rPA H X  KATOPM —  z =  a +  Xq>(2) Tenr.M H a n ;i;;ii3H- 

HHiir anaJWTHK (JiyHKHHflCHHH k h m h k  X napaM eTp / la p a w a jia p n  Oyftnqa e f ln u ira  h m k o h  
ficp ;w nra:i KaTOp:

f(z) =  2 Ae& KaCyji khjih6 , * n;wi3HHHr V3H yiyH  /1. i^. j^ochji K,H.iHnaflH:

J l .  i\. KOMnJieKC y3rapynqn.iH (bynnunfiJiap iia3apH(iciii:imr Myjjnw wyMJiaJiapn/iaH 
iifiopawHp.

JlArPAH>KA TEOPEMA — JlArPAH)K TEOPEMACH. KeaiipaTiiK nppauHoiiaJi- 
jihk ^ H / i a r n  JI. t . : ^ap ^auaafi KBajipaTHK nppauHOnajuiHK (i^.) AaBpHil ('iencH3) 
ynyKCHa Kacpra (k,. U ennas /;po6b) eiiH.ia,in.

Macajian,

_  10251 — 2 / 6 9 4 7 7 "
V  11 =  (3, (3, 6)); ------------ ------------------- =  (2, 4, (7, 5, 9, 1)).

J l .  t .  ra  TecKapn Teopewa j;aM ypim,nHAiip: xap K,an/iaii y3JiyKCH3 AaBpHii Kacp 
KBa^paTHK HppauHOHajuiHK 6y.na.flH

IL Iy n A a ii  k h j i h 6 ,  J I .  t .  B a  y n n n r  T e c i< a p n  T e o p e n a c n  y 3 .n y n c i i3  ^ a B p n " :  K a c p . i a p -  
HHiir apH<t>MeTHK xapaKTcpncTHKacii 6y.iaflii.

JlArPAH)KA yPABHEHHE (/Ia.iaM6epa ypaBnenne) — JlArPAH.>K TEHrjlA-
MACM (/Ia.naM6ep TenrJiawacn)— y  =  xcp (y' )  +  f (y' )  KypHHHuiAarn 6Hpmi4H TapTH6.iH 
/iHij^epenuHaji TeHr.naMa 6yjin6, spKJin y3rapyB'iH x  Ba (JiyHKUHfl y  ra  HHc6aTan qH- 

dy
3hk,jih£hp, 6yHfla y ' — ~ f a ’ CP M  /  ~ 3Ca >'3 apryMeHTHHHiir 6epn.nran flH<)>4)epeH-
UHajuiaHyBtiH (JiyHKUHHjiapnflHp. JI. t .  iihhf yMyMHii HHTerpajiii TeHrjiaMaim x  C ym - 
wa AH(J)(l>epeimHa.iijiaui iiyjiH 6HJian napaMeTpHK uianjifla TonHJiHUiH MyMKim; y KBa/i- 
parypajiap opi^ajiH HijjoflajiaHaflH. J l .  t .  hhht xycycnfl j;ojiii Kjiepo (i^.) Tenrjia- 
iracH^Hp. Jl. t .  fleran hom TapHxan TyrpH sMac, MyiiKH 6y TeiirJiaMaHH JlarpanwAaH 
o.aAim (jipanuys MaTeMaTHrH J \a n m 6ep TeKU'iipraH.

JIArPAH)KA O O P M Y J I A  — JlArPAH)K ^OPMYJIACH — i<;. Kohcmhux npHpa- 
meHHfl (jiopMyjia.

JIA IIJIA C A  OIIEPA TO P —  J1AF1J1AC OFIEPATOPH— hkkhh 'iii TapTn6jiH ih sh h jih  
/!H<j)(j)epeHUHaji onepaTop. H kkii MapTa fliHjxfcepeimHajuiaiiyBMH d>ynKmi5i.nap (j>a3ocHAa 
aHHK,JiaHraii. J l .  o. A ciimbojih 6iuian 6ejini.ianaflH . JI. o. 6epn.nraii cp (jjyiiKUHnHH 
i^yfiH^an: (j>yiiKUHHra Kejmipaflii:

52(p a 2cp d \

A<P =  ^ f  d4  + - - - + d x l

Jl. o. r.K',ir Kynrima MaTeMaTiiK Maca.aa.iapsa m>'5;hm 6yjiiiiiiHra yiiiinr ^yiiii/iarH 
xoccacH caoa6 6yjia,iH: JI. o. 6apqa 2 -TapTu6 .au mi3iuyiH onepaTopjiap HMH/ia xlt 
x t ..............xn y3rapyB'iH.iapnii ^ap i^an/iaft opTorona.i aJiMau^THpHin/ia (^. OpToro-
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H ajibiioe npeo6pa3oB aH H e) 6n p /ia ii-6Hp HHBapHanT onepaT opflnp , hi>hh x t , x%, , xn 
jiapHH y x, y t , . . . y n KoopAHHaTajiap 6HJiaH o p T o ro n a ji a/iM aniTnpraiiA a 
n i  TeHTJiHK ypm iJiH  GyjiaAH:

d2(p d2cp &l<l>

d tf  +  dx$ +  ’ "  +  dx2n dy\ ^  "  ' +  dy%

6y  epAa

<*> 0/i» . Un) =  9  (* i. ..............xn).
Jlanjiac TeH rJiavacH  JI. o. epflaM W ia Au =  0 KypHiiHii:n.ia e 3HJia£H (i .̂ Jlanjia- 

c a  ypaBiieHHe). K,. rapM om -w ecK afi (jjyHKuim. 
JIAnjlACA I1PE06PA30BAUHE — JlAnJlAC AJIMAUITMPHUIH — ^ aw H ft y3- 

rapyB qH ^H  <t>ynKUHflnH (o p iirn n a ji)  KOMruifKC y3rapyB<iHJiH g (p) ([jynKUHnra 
(TacBHp) i^yftHflarH (tiopvyJia  6y ftim a  yTK33yBqH ajiMaiHTHpHUi:

Lf(t) =  g(p) =  j '  j(t) dt.

g (p ) TaCBHpHHnr 6ai)3H 6np  jixujh x o c c a jia p n  6op, Macajian:

1) L[f(at)] 3) L

2) L[f( t) \  =  pgir) -  m r ,
3-xocca opnrH iiaJi HHTerpajiJiaiiraH Jia TacBHpHHiir p  apryvieiiTra 6yjiHHHuiHHH 6hjijih-

paa.H. JI . a. HHiir 6y Ba 6 a t3 H  6oiUn;a xo cca jiap H  on ep au n o H  ^ n c o 6fla  H^JiJianHJiaAH, 
JI . a . KynHH^a aBTOMaraK 6oiDKapmura o m  M acajia jiapnn  eiHtUAa i^JiJiaHHJiaAH. 
JI. a .  hh (J)paHUV3 M aTeM arnrH  n .  J la n n a c  1812  iiHJMa KHDHTran.

A a a 6 .:  B. A . A > t k i i  h f l .  H. K y  3 h e u o  b, CnpaBiaHK no onepau,H0Hii0My Hcsacjie- 
hhk>, rooTeXH3flar, M. —Jl., 1951.

JIA IIJIA CA  TEO PEM A  o5 onpeAeJiHTejinx —  AeTepMHnaHTJiap ^ai^HAa JIA IIJIA C 
TEOPEMACH. n-TapTH 6.iH fleTepMHHanT/ta nxTHepiri k  (k  <  n)  5 v j i  eKH ycTyn ajKpaTa- 
mh3 (6eJirHJiaflMH3), y j;oJiAa JI. t .  h h  6yn,iaft TatpHiJwiaui MyMKHn: n - TapTH6jiH ^ e -  
TepMHHaHT y u ia  HxTiiepHfl paBHiu,na aw paT H JiraH  k  Ta fiy ji (ycTyH) sjieMeHTJiapHflaH Ty- 
3HJiraH k  - TapTH6jiH 6ap q a  MHHopjiap 6HJiaH yjiapHHHr ajireOpHK TyjiflHpyBHHjiapH 
KynaflTMaJiapHiiHHr PHpHH/iHCHra TeHr.

M hco ji. D  A eTepM H narfla, MacaJiaH, 6npnH 'iH  h k k h t3  fiyjiiiH  a>KpaTaMH3 ua 6y  
h k k h  ft^ jifla  >KOHJiamraii s/ieM eiiTJiapiiaii MyMKHii 6y.riran  6a p q a  2-TapTH6JiH MHHop- 
jiapHH Ty3aMH3:

2 0 —7 9
—3 4 —4 —2

0 —6 1 — 1
5 —8 3 7

J l(t)dt
0

g (p )
p

Ml = |_3 J|. ^ = 12 — 71 
-3 —4 ’ -M, =  I 2 91 

-3  —2 '

M« = 1 -7  91 
— 4 — 2 -



B y MHHop/iapHHHr moc aJireCipaHK T^^HpyBHHJiapH nyfiHAarnqa

— l)( '+ 2 )+ ( l+ 2 )  |1 _ 1 |  i4„ =  ( — l) ( ‘+ 2)+ (l+ 3 ) I—6 — l|
|3  7|* ’ 1— 8  7 |’

v48 == ( —  i) (1+ 2>+(*+4) I— 6  1 A ,  =  { — 1)<!+2)+<2+3) 0 — II
1 - 8  3 r  I 5 71*

A s =  ( —  l)<I+ 2)+<2+ 4> 1 0  I I  A e =  ( — 1)<1+ 2)+<3+ 4) 1 0 — 61
/ 5  3  I* I 5  — 8|- 

B y ^ o jw a  JI. t .  6y f l m a / )  fleiepMHHaHT ^ y f tn n a n i TenrJiHKHH nanoaTJiaHTHpa/iH: 

D  =  M ^A ^  +  iM.,*43 +  M 3A 3 +  M4/44 +  M SA S +  M gA s.

D  AeTepMHHaHTHH >;Hco6jiam yn y n  6 y  TenrJiHKKa TerHimiH mhhop Ba yjiapHmir 
aJire6paHK TyjMHpyBMHjiapHHHHr coh ^HSMaTjiapHHH ^yfinm  eTapjiHflHp.

JI . t .  ^eTepMHHaHTjiapHH flyji eKH ycTyH 3JieMeHTJiapH 6yiiHqa efiHiu noH^acH- 
h h h t  yMyMJiamranH^Hp. fleTepMHHaHTjiapHH efiHiii ea  ^HcoCjiauiHHHr 6 y  coAHa ^oHiia- 
ch  k  —  l eKH k =  n  —  1 6yjiraH ^a J I . t .  ^ a u  xycycnii j^oji cmjjaTH/ia kcjihS
MHI^aflH.

ileTepMHHaHTJiapHH KynafiTHpHuiHHHr 6hphh<ih 6y jin6  (J>paHuy3 oJiHMJiapn B hhc 
Ba K ouih  TonraH i^oHflacH JI. t .  ep^aMH^a h c 6 o t ^H-THHa/in.

JlA ilJIA C A  4>O PM yjIA  —  J1AI1JIAC <W )PM yjIACH. A hhk; HHTerpajijiapHH Tat^-
b

PhShS ^H co6jiauira flonp JI. 4>- j  f ( x )d x  HHTerpajiHH f (x )  ^ynKUHflHHnr 6ai3H  nyn;-
a

Tajiapflarn nnflMaTJiapH opK;ajiH ea  6y  ^HMMaTjiapHHnr <ieKJiH aftnpMajiapH (^ . Kone<i- 
m je  pa3HOCTH) op^aJiH ^yfiH ^arH qa Hcj)o,najia6 6epaflH:

b

j7 (* )  d x =  h \ j f ( a )  +  f ( a  +  h ) + . . . + f [ a  +  ( n -  1 )A ]+  - J - H b ) } —

JIEBErA HHTEFPAJI I93

a

—  2 I 1 —  At/0] +  [A 3{/n—2 A2j/o l —■ 720 I ^ V n —3 A3(/01 —

3^  863 h

160 —  A4^ol 6 0 4 8 0  6

=  Vk+1 —  ‘Jk< &ly k =  A i _ V a + i  —  A i _ % .

SfijiepHHHr aHHi^ H HTerpajuiapHH ^H co6j ia m  (JJopMyjiacH^a jjocH Jiajiap  yp n H ra  
TaKpnSHfl panH U iaa qeKJiH afm pM aJiap ^yfiH JiraH fla 3 f l j ie p  (JiopMyjiacH^aH JI . <{>. Ke- 
j ih 6  wni^aAH. J t .  ({). 3^03HprH 3aMOH ^HCo6j ia iu  MaTeMaTHKaCHfla, x y c y c a n  HHTerpaji 
TeurjiaM ajiapHH Te3KOp 3JieKTpoH-^Hco6 M auiHnaJiapH epjiaM n/ia Ta^pnfiH fi (c o h jih ) 
eiH iHAa KeHr t3 t6 h i^  ^H Jiiiua/in .

A a>6. :  A. H. K p b i J i o B ,  JleKnHH 0 npHfiJiHiKeHHbix BbilHCJieBHHX. rOCTexH3fl3T, M ., 1954.

JIAIIJIACA 4>yHKl(H5I — JIAIIJIAC 4>yHKUHJICH —  ^THMOJiJiap HHTerpajm 
TepMHHHHHHr xyA«« V3H (k . HuTerpaJi BepoHTHoCTH).

JlEBErA HHTErPAJI — JIEBEr HHTETPAJIH —  M axcyc KOHCTpyKunn e a  
Tj)njiaM yjiwoBH TyuiyH uajiapH  opnaJiH  aHHiyiaHa/iHraH H H Terpaji, B H pop yJw ouJiH  M  
T^njiaM fla a n H ^ Jia n ran  f (x)  (JiyHKUHsiHHHr m ym khh 6 y j i r a n  i^HflMaTJiapn co^acH n n

y ~ i < y n < y \  . . .  < y i <  • • •
nyi^TaJiap epflaMHfla 6yjiaKJiapra 6yjiaMH3. / / /_ ,  <  f(x )  <  y i  MyHpca6aTHH i^anoaTjiau- 
THpyBHH x  HHiir ^HflMaTJiapH T^ruiaMH M[  <5HJiaH 6ejirHJiaHraH 6J jich h .

S  =?• ^  r^[i(Af/) ftHFHHflHHH Ty3aMH3, 6y H ^a  HXTHepHft co h  6yJi«6, y i _ x <

<  *\i<1/i m apT H h ^aHoaTJiaHTHpa^H, n (M < ) a c a  Afy TyruiaMHHHr y jiio B H .

1 3 - 1 3 3 4
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J j i i d t o H  i|>yittcit»Bt fiyjiHiiiH 3 a p y p  Ba eT apjiH flkp, J i . '  r .  TyiuyHHacH P h m b h  H nrerpay ih  
T ym ym acH M H r y M J* ^a liira i^A « p .
: Aa»S.t A. A c6 er, HHTerpHpoBaime ■ otuckmi# npuMHTujiHux 4>yaKunfl, yviesraa, 
M.. 1980. - 

J1EBA5I KACATEJlbHAJI —  HATI yPHHMA —  n- OflHOCTopomM KgcaTCJibHaa. 
JlEBAfl nPOH3BQaHA» —  4AII XOCIUA- k. O^oCTOfcMtfJlJ. frooHSBOAHaii. 
JTE)KAH^A OTMBOJI —  JlOKAH ^ CHMBOJIH. Arap p-T O K  ry S c a ity j,-

................ / (i y
c a  Ba a c o h h  p r a  6j?JiHHMaca, y  jjo-iA a opnajiH  6ejirH .naHaAHraH JL e. niynH  

6HJiAHpaflHKH, t r a p  a  c o h h  p  MO*yJi fiy?HMfl KBSApaT n e rH p w a  ( v  K n A p a n n fe c iM A  
BbiHer) fiy floa , j l .  c .  +  l  « r a p  a  c o h h  p  StofflJi €y fl« « « i KBaoijBT •ferH pua  
C y jw a c a , J I .  c .  - -  i  €$m a h , J l.  c .  6 y H A ai ^ h j m a h :  ?  h h c G b t e f f t m a  n  c m m o n  
c k h  €pG$ton&n c sw p o a * . Jl. «. mHr x o cca jiap H :

1) a r ^ )  a a ^ m o d  r t ^ f l o a ,  y  3{o jiw

* . ( * ) - « >  » ) ( - i ) - ( - . ) ¥ ; < > ( * ^ ) -  :
P * - l

■ » ( j )  - . . ( ^  5) *  (— 1) ; €} KMApa-ntK w rsp M a a a p in iir  > * -

pO/IHK HOHyHH ( h . 3aKOH KBaApaTHlHOri 63aHMHOCTH).
a  c o h h  p  MOflyji O y f im a  KBa^paTHK qerH pM a C y jia  OJiaAHMH 8 k b  ^ e r a n

Maca iaHH a M a Ju a  ^ a j i  iq«iJiHiUAa Jl. c . A an (boflaaJiaHHJiaAH.
JIEftEHHltA «OPMyJlA —  JTEftSHHa WPMyJIACH —  hkkh ijiyHKaHH x^nafiT- 

MJCHHHHr n-TapTH6jiH jjocHJiacHHH to h h iu  'jiopMyjtacH:

(« •)(« )=  C* «<"> v + C h  n(n~ % '  + < *  u W '+

+  . . .  + C n n- k u{k)v ^ - k)+ . . .  + c " _ i « '» (" - i ) ' + < 5 i » k

JIEHBHHUA - HblOTOHA TEOPEMA —  JlEftBHHLl - HblOTOH TEOPEMACM —  
4>yHKUHHHH yHHHr ôcHjiacHAaH oj?HHraH «Hrerpa.i op̂ ajiH TacBHpjiabi j(a$HA9 
TeopeMa. Arap /(ac) y3JiyKCH3 «Ĥ j)epeHUHa.uiaHyB«H 4>yHKaHH CJJica, y ôjias: .

• a  i.;1

J I .  h . t .  J M 6 h h u  —  HbiOTOH ^opM yjiacH  j^aM A eSH ^a^H . 
JlEKCHKOrPA<t>HMECKHH METOfl—JIEKCHKOrPA4>MK METOfl. K^aAAapim

KynafiTyB^HJiapra ajKpaTHiiiHHHr 6 y  m cto ah h h  J ! .  K poH eK ep paitHOHan coHjiap u a fi-  
AOHHAarH x f a  y3rapyBMH.iH/(jt, * ,•* ,. . . ',  f) KymjaAftfiHr KvnaflTyB<iHJiapHHH Tormui 
y q y n  raBCHH s r r a H . B y  m ctoa  * ,  y ,  ,  /  j3rapyB qH JiapH H  (apryM eH T flapna)
ftiTT« «  f s ra p y sn H  6»JiaH aAM^iDTiHpHmAaH H6opaT:

* _ i
■ . . .  r - t* r*. , t

x = u ,  g = u  , « * = « .  s  — «  , . . . .  / —u ,

6y«A a * — 6ep H Jira«  f  (x, y, z, s, . . f )  K^iu^aXHiUfl' $3Fapyfenw iapM  c o n a .
EyHAafl jpHHra Kjflwmiap HaTHacacHAa ^ochji nHJiiwraH 6«p « j3rapy»sHjiH kJbhsa 

©;iaTA?>rH MCTQAJiap6HJ»H K̂ nâ Tye*! HJiapra awpaTHJHAH Bwp aprjiieitfjmKfn^aAHHHr 
Kyoa^TyB>iH%apH2ia rH  u  a p q m m r  A ap aw ajiap H  6 o u A a 6 e p iw r a H  j» ,i( ,  * , s ,
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rapy8MH.iapra awMauiTHpHJtaAHV PaBinaHKH, J^rapynqH flajw H  , te c sa p H  aJiMamTHpHiji 
A0hmo 6m ^HftMaTJiHiUty. By MetdAHHNr mvjjhm KaittfiJikrn inytwaKii, K jn Jsrapvn- 
HWtapHH S ap  Ja rapyB iH  SHJian a ffl« au m ip rirw a  K^njpkHHHr Aapa>xacH x y A a  k>KopH 
6fjw(it.

PauHonaji coHJiap »w?AOHHsa Kjhi JarapyB iH -iH ' K jw ^ jia p H H  KjnaftTHpy3'iHJiap- 
r a  ajttpaTHuiHHHF M . B . J& obkhh  f a n r a »  aa  My<j>accajr Hiujiafl V H ^ a n  » h fh  werortH 
J I ,  m. r a  n ap a ra tw a  aw ta  c o w a  sa  ^ a p  TovoHJiaMa i^yjia#.

H. T. H » 8 0 T a  p e ^ , Taopi« Fairya. OH7H, M., 188* M. BL g a o t K i f t  Mbc- 
iiaiilaii Teopiu npnsOAHMOcTH MHoruteHOB, H3,g-w AU CCCP, M ,, 196%,

..... JIEMMA— JICMMA — 6ap § k h  <5ap...neia T«^sesMa#« ucSoT.saw y iy H  wui-iaTif 
jiaflHraH gpiaMSH w y v tia .

r p e K . ; A t B ^  $ofiAa, istipHM,
JIEMHHCKATA — JIEMHHCKATA — ^ap <5«p Hy^TacHAau SeponraH hkkh 

$  — a, 0) r a  F j(a , 0) ay^Ta (<j>OK.yc) ra«ia 6$jiFaH Macet^aJiap K^na9m*acH a 8 ra  
T « tr  6Jjiran tckhc  srpH ih3hi<. By srpH <ui3h^hh 6hphiwh Mapra 51. iBepHyJUiu ^prtm- 
raH, rnyHHHr y«iyH y DepHy.um JI. ch flefiiijianH. j j .  uiaiuiH caKKH3 pai^aMHra jfa- 
luaSflH (136- pacM). Typpn CypuaKJtii zieKapT 
KOopAHHaTajiapH CHCTSuacnna JI. TeHrjiaMacH 
( +  y*Y  —  2«® ix2 —  a1) =  0  KypuHHntHAa 
QjjiaAH. K,yi<5 KdopAHHafa-iapHAa Jl. Tekrjia- 
MacH p® =  2o2 cos 2 $  6y.iaAH.

JI. 4- TapTHfiJiH aJiredpaHK yHHKypcaji 
srpH  >iH3Hi^AHp. A ra p  TeKf ,|h jih  rHnepfio- 
Jia ycTH.na Mapka3H mriepSoJiaHHHr Map- 
Ka3H^a CyjiraH HHBepcHon aJiMamrHpHin 
fiax ap iu ica , ra n e p 6 o a a  JI. r a  a-iMauiafln.
JI. KaccHHH oBaJUiapH (n .), Jlnccawy <jiH- 
rypajiapn ea cHHyc-cnHpa.n.iap«HHr xycycH? 136-pacM.
xojmaHp. n- TapTH6jiH JI. aerariAa ^ap
ohp Hy^TacHAaH CepHJiraH Fx, . .  ., Fn Hyi^ra ($OKyc) jiaprana 6yjiraH Macoifia- 
jiap KjnaflTMacH CepHJiraH coHra r e n r  6 y jira n  tck h c  s r p a  *)H3h^ TyiuyHHjiaAH. By 
MawioAa o jiram a  afljiana 6np (JioKycjiH JI., KaccHHH oBaJuiapn aca hkkh (JioKycJia 
JI. AHp. TpeK. X tiiiviaxo^—6anT, jieHTa; jiaT. lemniscatus —  JienTajiap 6HJiaa 62- 
3ajiran . .

JlEMyAHA TOHKA — JlEMyAH HyKTACH — yiCyp^aK cHMeAHaHajiapuwuir, 
Ht»iiH yifiypHaKHHiir y iw a H  yTyp.>rH Ba 6y  ym i ^apuiHCHAarn tom ohhHh ^ojiraH  towps*' 
jiapH KBaApaTJiapara nponopuHonaJi 6fjiaK Jiapra ( n »  TapTH6aa) 6JjiyBMH T jfp ii 
iH3HHJiapiiHHr KecHiuHiu Hy^TacH.

JI. h. 4>paimy3 MaTeMaTHTH 3 .  JleMyaH (1873) homh 6njiaH ropHTHjiaAH.. XIX 
acpaa yifiypqaKHH MeTpHK jKH^aTAan Taanftn ^m iHuira KaTTa 3T.TH<Sop ^epajiran. 
By BaHTJiap,ia yifiypflaioiHHr hmkh h H3HJiran, Tauiiyi qH3HJiraH, §haou) ih 3h.i - 
ra a  aruianajiap 6H.naH 6 qf.ih k  6?.nrau 6ouina uy^TaJiapH ^aM ypraHHJia 6oiu/iaiiraH, 
MacajiaH, ^ e p r o u  (i^.) Hy^TacH, H arejib  yyKiacn (^ . H arejia  tohk3) aa  6oiBKaJ,at'*

AAafi.: C. H. 3  e r e n fe, Hoaaa reoueTpiiH TpeyrojibHHKa, yqneArH3, M., 1960.

JlH  T P y n n A — JIH  rP y n ilA C H  — uiyraaP rpynnaKH, yHHHr (5ap«ia weMciiTr 
jiapH TynjiaMH aHaJiHTHK CTpyKTypajiap fo .)  KjnxHJiJinrHHH TauiKHJi lyiJiaAH Ba ' y  
crpyKTypaAa rpynita aMaJiJiapn anaJiHTHKAHp (n. MHoroo6pawe). MacinaH, afijiana- 
HHur (ryFpa hbsh^  « k h  TopHHur) $gp. 6np Hyi^racH 6iwaii aftjiaHaHHHr (Tyrpn hmsh^ 
Skh TopHHHr) y3HHH $3«ra  >'TKa3aAHraH 6Hpriffia ajiMauiTHpmii am i^jia iu  MyMKHnKH, 
6y ajiMaoiTHpHiu feJirsvianraH GHpop Hy^TaHH — rpynna 6HpjinrHH» 6epHJiraH tty i^ 
Tara ^TKasaAH. By aKCJtaHTHpnui aHajiHTHK aKCJraHTHpHiiiAHp (jionaji KOopAHiiaTajiap- 
aa  aHa/iHTHK (|)yHKuH«nap opi^uiH e3H.ia/TH (n . MHoroo6pa3He). JI, r .  hh  AH$i(>ep«i- 
UHaJi TeHrjiaMajiapHHHr 6ai>3H MaeajiaflapH HyiioeaSaTH Ohjibh Shphhih  6yJiH(5 Hopf-cr
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MQTCMaTHrH Cotjiyc JIh ypraHraH. JI. r .  pjg JprannjuAa rpynnajiapHH jioxaji j^ojwa 
^apau! Ba JIh a.ire6paJiapHHH (K.) KfipHTtifti fceroAH cawapa/iH Oyjiran; JIh ajireCpacH 
JI. r> ra  KaparaHAa a HMa coM a 6$jifan MafeMaraK ofiteKTflHp. 'JIh a-ire6pajiapHHHHr 
xoccaJiapH JI. r .  j^ai^HAa wyna Kyn MatJiyMOTJiap CepaAH. J l. r .  Ha3apmicH MaTeMa- 
THKa Ba 4>H3HK3Aa Kyn^aH-K^n TaTCH^ sthjiW h . Jl.r . yMyMaH reoMeTpHH yqyH, 
xycycaH 6np whhcjih $a30Jiap reoMeTpnacH ynyn ajiojpiAa a^aMnaTra 3ra. KJieflmHHr 
spjiaHren nporpaMMacn reoMeTpH3HH 4>HrypaJiapHHHT 6epHJiraH aJiMauiTHpHiujiap rpynna- 
cH^a (oAaT^a JL r.) JsrapMaft KOJia^HraH xoccaJiapHHH JpraHyBHH 4>aH Ae6 tbji^hh hhji- 
ran. By co^aaa My^HM HaTHwaJiap ojiHHraH.

SfiHiureHHHHHr h hc6h3 jihk  Ha3apHHCH,na JI . r .  AaH H6opaT 6J'JiraH Jlopen ii rpyn - 
nacH (n . JIopeH ua npeo6pa30BaHHa) K a rra  poJib f i tH ai iM .  J I . r .  HasapHHCHHHHT aim a- 
paTH Ea yHHHr 6o6jiap n  —  TacaBByp Ha3apHHCHAHp (i^. flpeacTaB jienH e rp y n n u ). J I .r .  
hhc6hAjihk H33apHflCHHHHr KynJiH MeTOAH jjHcpOjiaHaAH. J I . r ,  Ha3apHHCH MaTeMara- 
KaHHHr axiUH pHBOKJianaSTraH TapMOFHAHp. B y Ha3apH$iHHHr acocn ^  HaTHxajiapHHH 
KHJiJiHHr, C . J In , 3 .  KapTaH, T. Beftjib Ba 6ouiK;aJiap i^yjira KHpHTAHJiap. CoBeT Ma- 
TeMaTHKJiapHHHHr J l .  r .  H33apHflCH co^acHflarH  Huuiapn wa^OHra noHr TapaTflH. 
A . H . MaJibueB Ba JI . C . FIoHTparHHJiap My^HM HaTHwaJiapra spmuflHJiap. K,- Heri- 
pepuBHbie rpynnw .

JIHHEHKA —  HH3FHH —  TyppH >ih3h^  ^TKa3Hui (mh3hui) ac6o6H. H . 6nJiaH mh- 
3HJiraH Typpn HH3HH (MaTeMaTHKa/ia TyppH h H3h^hhht moaahA o6pa3H), flbHH AocKa- 
ra 6yp  6HJiaH (K0F03ra ^aJiaM eKH cHe^ 6njiaH) >iH3HjiraH TyrpH <ih3hk a6cTpaKT 
KaTCMaTHK Typpn MH3Hî HHHr hi^ oji MoflejiHAHp. K,HPPaJ,aPH napajuieji 6y.nraH, hi>hh 
napajuieji Tyrpn MH3Hf;.iap yTK33Hui MyMKHH 6yjiran H . hkkh tomohjih M. AefiHJiaflH. 
EnprHHa KHppacH TyrpH mh3Hî jih 6yjiraH M. 6np tomohjih M. AefiHJiaAH. Bnp to- 
mohjih M. IIlTeftHepHHHr reoMeTpHK HcauuiapHAa (n: IIlTefiHepa nocTpoeHHfl) Ba 
npoftKTHB reoMeTpHAHHHr acaiujiapHjia acocnft i^ypoji 6yjin6 ^HCo6jiaHaAH. BHp to- 
mohjih H . epAaMHAa KecMaHH TeHr HKKHra 6yjin6 6yjiMafiAH, JieKHH, MacaJiaH, hh3h6 
HyfiHJiraH aftjiaHara ypHHMa yTKa3Hiii MyMKHH (n.  ilacKaJiH TeopeMa, FIojiioc h I lo -  
jinpa). 3jieMeHTap reoMeTpHHAa H . ĵ aM unpKyjib 6HJiaH 6np ^aTopAa TeKHCJiHKAarn 
reoMeTpHK ncaui-iapHHHr acocnfi i^ypoJiJiapnAaH CnpHAHp.

K,- JIorapH(J)MHqecKaH JiHHeftKa.
JIHHEfllHAJI A JirE B P A  —  MH3HKJIH A JirE B PA  —  aJire6paHHHr  CyjiHMH '6y- 

jih6 , yHAa MeKJiH yjmoBJiH MH3HKJIH dtasoJiapAarn m hshkjih  aJiMauiTHpHuuiap yp- 
raHHJiaAH. H . a . HH3HHJIH TeHrjiaMaJiap cncTeMacHHH, HbHH y3rapyBHHra (HOMabJiyM- 
r.i) HHc6aTaH 6 h p h h ‘ih AapawaJiH 6yjiraH  TeHrJiai#a/iapHH eqnm  MVHOca6aTH 6nJiaH 
nafiAo C yjiraH. H . a . HHHr h x u ih  pHB0}KJiaHraH 6yjiHMjiapH MaTpnuaJiap na3apHHCH, 
4>opMaJiap (xycycaH, KBaAparaK cj)opMa.aap) Ha3apHHCH, HHBapnaHTJiap Ha3apHHCHAHp. 
H .a . HHHr 6ab3H FOfljiapn aHaJiH3 Ba AH(j)ij)epeHurtaJi TeHrjiawajiapHHHr lyrftHAarH 
acocHfi TeopeMaJiapHHH Hc6oTJiauiAa i^yjiJiaHHJiaAH: ouiKopMac (jiyHKu.iiH.iap ^at^HAarn 
reopeMa, AH(j)(j)epeHUHaJi TeHrJiaM ajiap 3btohom  cncTeMacn eMHM.iapHHHHr fiapi^apopjiH- 
r«  ^aKHAarn TeopeMa Ba 6oiunaJiap. H . a . <j>3HAa Ea aMaJiAa KynrHHa'co>;ajiapAa TaT^H^ 
3THjiaAH (mhshk-ih nporpaMMaJiauiAarH CHMnjieKC - MeTOA Ba 6ou i^ajiap).

H . a. ypraHaAHra>i o6beKTJiap MaTeMaTHKaHHHr TeH3op j;hco6, (j)yHKUHOHa.n ana- 
*H3 (î .) Ka6n 6^jiHMJiapHAarH TypjiH ft^HajmuuiapAa yMyMjiauiTHpHjiaAH.

Afla6.: H. M. T e ji b <}> a h JlexnHH no JiHHeflHOfl 'ajireSpe. rocTexn3flaT, M. — Jl„ . 1961; 
A. H. M a ji b K e a, OciiOBbi nmieilHofl ajireilpu, PocTeXH3flaT, M., 1953; ®. P. F a H T H a x e p ,  
TeopHfl MaTpHii, TocTexH3AaT, M .t 1953.

JIHHERHA5I BEKTOP-4>yHKUHJI— HH3HKJIH BEKTOP-4>yHKUHH- H .
Ml-6 BeKTop (6y ^HftMaTJiap Ooiu^a ij>a3ora ^apauuiH 6yjiHUiH jjaM MyMKHH) «;HfiMaTJiap 
^afiyji nHjiaAHraH Ba mhshi^jih (jia30 BeKTopjiapHAa aiiH^jianraH î yfiHAarH mh3hi{J)h 
^ynKUHHra afiTHJiaAH:

A (x +  yj =  A(x) + A (y ),
•' A (Kx) =  X A (x).
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6 y i a a  x  Ba y  —  SepH Jiran  (|)a30HHHr HXTnepnii BftKTopjiapn, \  —  nxTHepnft coh. M b  (|). 
6 ep H .iran  (j)a30HH v3H ra c k h  Qouii^a (j>a3ora u h 3 h h jih  aK c/iantH pH uiH H  HiJioflajiaHAH.

JlHHEHHAa 3ABHCHMOCTb —  4H3HK,J1H BOFJIAHHUI— mh3hk,jih (jiaso BeK- 
TopJiapH MeKJiH TynjiaMHHHHr xoccacH. Bepn.iraH  MafwoH^a KaMH/ia ()HTTacH HOJiAan 
ijiapi^jiH (ki.rf=. 0) SyjiraH Kx, k 2, . . Xn con .iap  Ma-bJiyM Tap3fla TanJiaS oJiHiiranAa

A ^ a , + ^ 2a . . + .  . . +  'knan  =  0 (0 —  iio.ib-BeKTop)

TeHrjiHK 6ajK apH jica, a t , a , ,  . . . .  an  BeKTopjiap k  w a fU o an a  HH3HiyiH 6qfjih i^  BeK- 
Topjiap  a rO  aTajiaflH .

BeKTopjiap CHOTeMacH 6np MafiflOHfla M, 6 . 6yjiraHH ^ojifla. Com^a MafiflOH/ia mh- 
3hi^jih spKJiH 6yjiHuiH MyMKHH. MacajiaH (1 ,0 ) sa  (i, 0) BeKTopJiap KOMnjieKC coHJiap 
MafiflOHHfla 4 .6 .,jieK H H  >;a^Hi\HH cOHJiap MaftfloHHfla mh3h^jih apKJiHflHp. n  yjwoBJiH 
mh3hi^jih <})a30fla BeKTopjiapHHHr >;ap ^anAaft hh ih i^jih  spk jih  cncTeMacHflarH BeKTop- 
Jiap cohh  n flaH oprai^ 6yjiMafiAH. HoJib BeKTopHH y3 HMHra oJiraH BeKTopJiap chc- 
TeMaCH flOHMO HH3HI^JIH fiOFJlHl  ̂ CHCTeMa 6yjiaSH.

A jia(5 .: H . M . r e  j i 't> 4> a  h a * JleKUHH.no jiHHefiHOii a jirefipe , rocTexH3flaT, M . — J l . ,  1951; 
A. H. M a ^ b n e s ,  OcnoBbi jiiiHefiHoft a j ire f ip u , rocTexH3AaT, M ., 1953; <X>. P . T a H T M a x e p ,  
TeopHH MaTpnn, M ., 1953; J l. f l. O  k y  h e b , P bicinaa a jire6 p a , yqneA rH 3. M .—J I .,  1958;
E. JI  h n  h h , Bw cm an a jire6 p a , yHne,n,rH3, M .—J I . ,  1955.

JIHHEflHAfl HHTEPnOJUmHJl — MH3HKJIH HHTEPnOJI5IU,Hfl. Arapy3JiyK-
CH3 f(x)  (JjyHKUHfiHHnr a Ba b Hy^TajiapflarH i\HfiMaTJiapH M awiyM 6y jic a , yHH [a, b\ 
KecMa«a Ta^pHCHft paBHiufla 'ryppH mk3Hk; C iuian ajiMauiTHpHui MyMKHH bkh 6oamaMa 
a fltra iiA a , mh3h ^ j ih  HHTepnojiHUHHJiam MyMKHH:

f(x) ~  f(a) +  (x —  a) - b _ _ a —

A rap  f(x) 4>yHKu.HH mckjih hkkhhm h ^ocH .iara a ra  6yJica , y  ^ojifla C y iu a r n  x a -  
t o  m ax  | f" (x )  | (b —  a )3 flan khmhk 6yjiaflH, fitHH KecMa ^aH va khmhk 6yjica, H .h . 
uiyHMa 3hhk  uaTH w a depafln.

JIHHEHHA# <l>OPMA —  HH3HKJIH <I>OPMA — 0304 ^aflH 6yjiMaraH 6hphhmh j a -  
paw aJiH  ([jyHKUHfi: y  =  a , . ^  +  a 2x2 +  . . . +  anxn, G yH /iarn ai KoaijxjiHuHeHTJiap X{ r a
6ofjihk; 3Mac. n  yjiMoBjm <ih3hi^.th d)a30AarH xu x , ............. xn y3rapyBHH/iapHH[ir
VH3Hi;jIH (j)yHKU,HOHajIHAHp (i^.).

JIH H EH H A H  <I>yHKU,Hfl —  H H 3H K JIH  <t>yHKU,HH —  y3HHHiir 6apwa y3rapyu  
MHJiapnra (apryMeHTJiapnra) HHc6aTaH 6h p h h h h  aapaw ajiH  (jiyHKUHsi. XycycHft ^oJifla 
y  =  kx  +  b KypHHHUiflarH (jiyHKunn H.ij). 6yjiaflH. A rap  k  Ba b —  ^ai^H^Hft coHJiap 
6yjica, yHHHr rpa(j)HrH T^ppn HH3HH 6^Jiaflu. By TyFpH HH3Hi^nHnr x  yi^Hra oFMa.niK 
6ypMarHHHHr TaHreHCH k  ra  TeHr 6yjin6 , y  y  yn,HHH (0, b) HynTana Kecn6 y ra n n . 
ByHfla k  cohh Typpn MH3H^HHHr GypnaK K09(j>(j)HUHeHTH, b 3ca 6ouijiaHFHH opflHiiata 
AeftHJiaflH.

JIHHEflHOE nPE0EPA30BAHHE —  HH3HKJ1H AJIMAUITHPHUI —  mhshi^jih X 
(j>a30HH (n . JlHHeftHOe npocTpaHCTBo) mh3hkjih Y  (jia30ra, xycycHft ^oJiAa y3Hra uiyn- 
flaft A  aJiMauiTHpnuiKH, yHHHr ^yfinflarH  xoccaJiapH 6op:

^ (x  +  y) =  M x)  +  4(yK A(%\) =  M (x),
6yHAa x ria y — mh3Hi^jih (j)a30HHiir HXTHepH? BeKTopjiapn, h sca  _HxraepHfi coh- 
M acaJiaH, anajiHTHK (jtyHKUiwjiap (i^ .) d>a30CHiiH B<f =  <p' (jiopM yjia 6yftH na B  a.nMam- 
THpHui HH3HKJIH 6y jia f lk . H ckjih  yjiMOB-iH (jiaaofla TaHJiaHraH 6a3HCfla H .a . M aip im a  
OHJiaH 6epHJiaflH.

AaaO.: H. M, T  e ji b a h JIckhhu no jiHneflnoft ajirefipe. rocTeXH3AaT, 1953.

JIHHEflHOE nPOCTPAHCTBO — HH3HKJIH «I>A30 — BeKTOp (j)a30HHHr xyAAH 
C3H (i<. BeKTopnoe npocTpancTBo). ‘ 

JIHHEflHOE yPABHEHHE — HH3HKJ1H TEHTJIAMA— (j)aî aT 6hphhmh flapa- 
wa/iH HOMatJiyMJiap (y3rapyBMHflap) ^aTnauiaAHraH TeHrJiaMa. MacajiaH,

« 1 * 1  +  Oj*s +  • •. ■ +  °nxn =  b (* ),
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Teiirjumia n  HOMatayMiSH i* =  i ,  2, . . n ) M t .  a»p. A rap  (*) jiarHfiap-
qa KoSMBUHeHMap a / =  0  (i =  2 ; . . . « )  6Jjih6 , jickhh o , ■# 0  CJJica, Cy tchi-- 
jiana finp fcoMa-wiyMJm Ae6 aTaJiyBHH ^yiiH^arH H. t .  KypHHHumH <xnann'- o,Jt =  6 
&«■ ax — b (at  =  a). BHp xhji HOMaviyMJiapra HHc6aTaH ihsh^jkh CjfjiraH 6»p w t a  
M. t .  TjrwaMH M. t .  CHOTCMacH ^efiHJia^H, yHH nyfiHAarHia ?shiu mymkhh:

flli* i  "1* a i **2 4* • • • +  Qwxn ~  ^ i'

«ai* i +  <*»**» +  • < • +  0*n%  =  K  . (**)

< W i  +  am **» + . • ■ • + '  amnxn =  V

(**) cHCTeMaHHHr cmhmh AeraHAa a lf Oj, . . coHJiapHHHr luyHAafi t^h w m h  
TyuiyHHjiaAHKH, yjrapHH moc paBHUi^a xx, x%. . . ., xn JiapHRitr JpnH Jiapw a i^^ftran- 
*a 6y cHCTCMaHHHr 6ap>ia TeHr-iaMaJiapH ataH «Tra afijranaAH. <**) M. t .  cncreMa- 
chhh e<iHu uyMKHHjiHrH MacajiacH hkkh MaTpHusHHHr: A  — acoCHft, B  — KeHrafiTH- 
pHJiran MaTpHuaHmr paHTHHH (n. PaHr MaTpHuw) 'COJimuTHpiiiura KejirapHJiaAH:

o ,i a 12 . . . ain \  /</n  aw ain b t 
° t i  °t* • • • ain i  I <Jji • otn bt

ami amt ■ • • amn J  \ ami amt ■ • • amn ^m

A rap A Ba B MaTpHuaJiapHHHr panrJiapH 6Hp xhji Cyjica, (**) M.T. cncteMacH 
6Hpra.iHKAa 6yjiaAH, arap  B MaTpHuaHHHr paHrH A  MaTpHitaHHHr pam-HAaH KatTa 
6yjica,(**) M .t. cHCTeMacH 6HpranHK^a 6yjiMaSAH. (KpoHeKep — KanejuiH TeopeMacH).

A ra p  (**) cHCTeMaaarH 6ap<ia bi jiap  HOJira TeHr 6 y jica , y  jqojiAa M. t .  cncTe- 
»iacH 6np  jkhhcjih  cHCTeMa Ae-iHJiaAH. A ra p  m  =  n  6$Jica, h ih H  cH&teMa TeiirJiaMa- 
jiapHHHHr co h h  HOMawiyMJiap coHHra t c h t  6yjica, y  jjojiAa (**) TCHPJiaMajtap CBCTe- 
wacHHHHr c ih m h h h  ToitHin y«!yH K paw ep i^oHAacH (cHCTCMaHHHT ACTepMHHaHTM JDf=0 
CyjiraHAa) Skh TOHrjiaMajianHH Ta^pH6ufi eqnrn MeTOAH n;yji.iaHHjiaAH 8 k h  Tem riaM ajiap 
cffcTeMacHHHHr eiHMjiapn Maxcyc MaraHHajiapAa to h h jib a h  .

M .t. cHOTeMacHHH TcmuHpHiuAa K^nnm a reoMeTpHK Tyuiyii'iaJiapAaH (fiOfiAaJia- 
«H.iaAH (}{. BeKTop, npaM aa, riji0CK0CTb, JlHHefiHufl onepaTCp). i; .  HeonpeACJ*H- 
m ie ypaBiieH m .

JIHHEAHblE flH«tMWEPEHUHAJlbHWE yPABHEHHfl — MH3HKJIH flH * * E - 
PEH||HAJ1 TEHrjlAMAJIAP — ^yfiHAarH KypHiwuiAarH TeHrJiaMaJiap:

Po(x) y{n) +  P iW  <y(n_1> +  • • ■ +  pn(*)y =  f  (*)■ (*)

Po(x) #  0 Ae6 (J>apa3 ^HjiHiiaAH. Arap f(x) =  0  6Jjrca, TewjiaMa 6«p jkjihcjih 
TenrjiaMa ac6 . a rap  f(x) j*  0 6yjica , 6np jkhhcjiM 6$.iMaraH TeiirJiaMa Ae6 aTa- 
jia,iH. MteH^jiH 6ap jkhhcjih AHtJxJiepeHHHaji TenrJiaMa n Ta mhsh^jih spKJiH e>t#M-
n  sra . A rap yjiapHH y-„ y t ............ yn 6H.iaH 6ejirHjracaK, 'yMyMftft esHM y  == C ifff+
- k C 2i / , +  . . . + C nyn KjpHHHuiAa 6j?JiaAH, 6yHAa Clt C t, . ., Cn —  HXTHepHfl p -  
r ipMac MH^Aopjiap. Mh3h^jw spicJiH enHMJiapHHHr bpohckhshh (i^.) j;e«i CHp Hy^TaAa 
l o i r a  afijiaHMafiAH. B hp  w h h c jih  6JrjiMaraH <]H3H!^jiH TCHrjiaMaHHHf yMyMHft cthMh 
moc 6np jkhhcjih  TeHrjiaMaHHHr yMVMHfi eqHMH 6hji8h  Cnp w h h cjih  6yJTMaraH Tenrjia- 
MatlHHr HxTHgpHfi XycyCHft e>IHMH BHFHHAHCHra T enr.

(*) TCHrjiaMaHHHr KostJxJwiiHeHTJiapH farapMac 6JjiraHAa, yHH ocoiirHHa eMHui 
MyMKm. Abbbji ^yftHAarH 6np >khhcjih TeHrjiaMaHH kJ ph6 iH^aMHs:

(«) . (n-l) , . 
y  +  PiU 4  • • .  +  ftiy  =  o .

JtapffltTepncTHK TenrjiaMa TysaMH3:

V.. +  A ^  +  • ■ • +  Pn =  o.
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X%i K , . . viap xapaKTepHCTHK TemviaMaHHHr \ a p  xh ji HJiAimapH 6 f j \c m  
AeH/iHK. y  3{<wiAa yMynmfl cmhm OyH*pfl S3HJiaflH:

M  i- f  x  <
< / = Q i «  +  <?** + . . . + £ ? , «  V

6 y « aa  Qi(x) HXTHSpafl Kjn^aA CJjihO, yHHHr AapawacH k{ h j i w  KappajiHrHAaH Chp

CHpjiHKKa khhhk. Arap V  KOMO/ieKC coh (A, =  a  +  fl<) 6jMca, y ^ojiAa

cmmypHHra «“*cos f k # e a s i n  $ x  JiapHH ojihuj MyMKHH. tomohh sin f x
(6yma Fm(x) — flapawacH m 6 ^ r « i  K y n w )  KypHHHuiAarH 6ap ikhhcjih 6yjiMaraH 

TenrflaMaHHiir xycycHfi eiHM^iapH

x* IQmfx)*** s in  p x  +  R n (x) e *  co s p*]

KypnHHiuAa ft^JiaAW- ByH^a « —  xapasnepHCTHK T eH rja« a  a  +  p /  HjiAH3HH8Hr Kap* 
paaHrH, Qm(x) B8 Rm(x) Jiap sc a  awH^Mae K09$<j>HUHeHTjm m - flapaw M H  Kyn^aAJiap, 
y « r  tom ohh h x th S p h S  SJjiraH  ^cuiAa HxTHgpwS ysrapM ac MHKvIPpjiaptiH aapkauH ajiaui 
MeTOAH Ae<5 aT3flaAHr8H Oouii^a MeTOfl KyJuiaHHJiaAH; yHH»r m o ^ h h th  6yHAafl: 6«p 
w h h cjih  6ytiMaraH TeurJiaMaHHHr chkmh C ^ ,  +  C»ya +  . . . + C * y n KypHiiHiti^a «3- 
jiaHaAH, 6 y w ta  yt ,  #«, , . . .  yn  —  Shp jkhbcjih  TeHrjiaMaHHHr h i^ h ^ jih  sp k jih  emiM- 
jiapn , C lt C j, , .  Cn Jiap aca x  HHHr (})ynKuHa.napH ^efl ^iico&naHaaH.

4 .A  T. Ha3apHHCHAa 2- TapTH^jiH TeHrJiaMajiap nyxatlMtUi ypraiw iraH . H-a -t . 
cHCTeMacHra *aM K^nrHHa TaAiymoTJiap 6aFHuuiaHraH. XycycHfl jcocHjiaJiH Tenrjia- 
MaJiap Ha3apHH>HAa ,H.a _t . K arra  ypHH 3ra.waJ>AH. B y  KyflHAarH KypHHHUiAarH Tem> 
jiaMaji«*pAHp:

X  ^  (*1» • • •» Xn) ■ ■----- - "— 53
0  kt+ k ^ . . . + k n =k dx*l 'dx$ ' . . .  djt*»

=  fiXu x , ...........xn).
Afl»6.: B. B. C i e j j H K  s. OCukhobchhm# flH(tnJ>epeHU,naab«b(« ypaiwisHasi. 4>U3MaTrHS, M„

1950.
JlHHEflHblfl OnEPATOP— MH3HKJ1H OnEPATOP—«iH3HiyiH (Jwsohh ?3Hra esin 

fioui^a qHSMn-iH ^ a a o ra  WMam rnpyBUH myHAafl A  ajiM am Tupw K K , y  nyfm A am
mapxJiapHH ^anoaT-ianTHpa^n:

M x  +  y) =  M x )  +  A(y),  /1(Xjc) =» XA(x),
6yHAa x  na  i / —  *ih3hkjih  (J»a30HHHr h x th § p h 5  BeK Topjiapn, X —  HXTHepHfl c o h  . M ckj h  
yjmxwjiH >ih3h^jih <j«30Aa H.o. aHHî  TaHJiaHraH 6a3HcAa MaTpnua 6«jiaH e3HJiHi i« 
MyMKHH. B y MaTpHuanHHr K03<{>4>HUHeHTJiapH 6a3HC BeKTopjiapH Cyflnqa A«t(i  — I, 
2 , . . . ,  h) eflHjiMacHHHiir Ko*M>HUHeHTJiapnAHp. MeKcna J j i io p j ih  4>a30Aa H o. 
K jnHHia HHTerpaji KypHHHiiiHAa e3HJiaAH. MacajiaH, y3JiyKCH3 <{>yHKUHJiJiap (J>a3ocH;u 

x
A ( y ) = ^ y ( x )  dx  onepaTo^ 4 .0 .  AHp. H .o . iia3apHHCH ^yHKUHouaJi anaJiH3HHHr (i\ )

o
KaTTi Ba wyAa My\HM 6yjiHMHHH TauiKHJi nH.iaa,H.

■ Am ( . i F. E. U I i i j i o s ,  BseACHne b Teopnio jinHeanbix npocrpaHCTB, rocTexH3fla?r M,—,n.. 
1962.

JIHHEftHATA# TEOMETPHa —  T?FPH HH3HKJIH TEOMETPH51 —  reoMeTpioi- 
HHHr TapMOFH 6} j m6,  yHAa <}>a3ahHHr acocufl sjieMeHTH cH$aTHAa TjfppH hh;iii^ 
i^apaJiaAH. Ma-bJiyMKH, $a30A a z ^KHra napaju ieji 6Jj» iaraH  i fp p n  iiHSH^jiap x =■= 
=  <« +  P, y  =  bz +  q TeHrJiaMajiapAarn T jp T ta  a ,  b, p,  q  y3rapMac KOSKp^HuiKiir 
6HjiaH aHHHJiaHaAH. IIIyHHHr y<iyH a, b, p, q coHJiapHH t J f p h  h h sh ^ h h h t koopahh .'- 
tajiapH  Ae6 i^apaui MyMKHrt. A rap  6 y  KoopAHHataJiap 6np , hkk h  oa y>i napaMeTpHimp
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(j)yHKunflJiapH 6yjica, y 6y Typpn <iH3HKJidp rynjiaMn moo )^o.n.ia rjfcpn mh-
3hj^jih capTJiap (n. JInHeflyaTaa noBepxHocTb), lfOjjrpyaHUHajiap (i^.) Ba Typpn ‘iH3H^- 
Jiap KownjieKCHHii (i .̂ KoMiuieKC npHMbix) ^ochji ^hjkiah; 6y o6-beKT.iap T'.t).r. 
ypraHHJiaAH.

A a>6-: A • H . 3  e fl n h r  e p, K°un:ieKcK 3H .TiiHefiMaTaH reoMerpHH noaepxnocTH H KOHrpy- 
shuhA, IM4; C. I I .  O b h h k o b ,  Teopaa nOBepxHoctefl, OHTH, M ., 19S4; C. n . <1> H jj,b  k  o b, 
Teopaa KOHrpySHi^H#, rocT*XH3AaT, M ., 1950.

JlHHEfiHATAJI IlOBEPXHOCTb —  T?FPH HH3HKJIH CHPT — 6npop HH3H* 
(ByHaJiTHpyBMH) CyftHtia T^ppH HH3Hi  ̂ (jicobhh) HHHr ^apaKaTH HaTHHcacHfla ^och ji 
6 y jiran  cHpT. T .h .c .  h h  6 n p  napaM eTpra 6ofjihi{ 6yjiraH  TyFpH WH3Hi^jiap T^ruiaMH 
Ae6 ^apam  MyMKHH. T .h .c . h k k h  KypHHHiu^a 6y jiafln : eflHjiyBiiH Ba ^HftiuHi^ cnpTJiap. 
EftHjiyBHH T .ii.0 . h h  (MacaJiaH, u h jih h a p  Ba k o Hyc) 3rHm (n . W3rn6aHHe) ftyjiH 6h- 
JiaH TeKHCJIHKKa eT^H3HOI MyMKHH. GftHJiyBHH T.H.C. r a  aftHH 6np  SCOBIHHHHr TypjIH 
Hyi^TaJiapHAa yTKa3H.iraH ypHHMa tc k h c jih k  6np  xh ji 6JjiaAH. K,HftuiHn T . i . c .  a a  
6hp  acoBHHHHHr TypjiH Hyi^TaJiapHAa yTKa3miraH ypHHMa TeKHCJiHKJiap ^ap  xh ji 6 f -  
jia;;H, m . m  nHftuiHi^ T . i . c .  h co b 'ihch  6yft.ia6 CHJi)KHTH.nraHfla 'ypHHMa tc k h c jih k  6y 
hcobiih  aTpotJjH^a aftjiaHaAH. {^hSluh^ T.H.C. r a  k o h o h a  '(ij.) mhcoji 6y jia  oJiaflH.

3rHJiH6 6np-6HpH yCTHra eT^H3H.nyB<iH T . i . c .  Jiap 6npH hkK hhhhch 6^ftJia6 
»MajiaTHJiHUiH MyMKHH, 6 y  sc a  MexaHH3MJiap HasapHHCHfla, MacajiaH, th u ij ih  y3aTMa- 
Jiap^a ^JiJia iiH Jia^H .

A ^ a 6.: C. n .  4> h h h k o b ,  TeopHH noBepXHOCTeft, M J I . ,  1934,

J1HHHH KPHBH3HU flOBEPXHOCTH—CHPTHHHT SrPHJIHK HH3HKJ1APH—
^ a p  6np H y^TacHfla 60111 fiy H a jim u ra  s r a  6 y jiraH  HH3HHJiap. CupTHHHr 6 e p n j ira n  
Hvi^TacHAarH 6 o u i ft^HaJiHuin myHAaA fiyHajiHuiKH, 6yHAa CHpT HopMaJi KecHMHHHHr 
s rp H jm rH  (i$. KpHBH3Ha) SKCTpeMyMra s p n iu a ^ H . YMyMHfi ^oJiA a ^ a p  6 n p  Hy^TaftaH 
ciip-6H pH  OHjiaH TyFpH OypnaK j^ochji ^HJiyBHH h k k h  3 .  v .  MHi^aAn. XapaKTepHCTHK 
x o c ca jia p : 3 ,w . 6 y ftj ia6  ojiHHraH H opM ajijiap eftHJiyBMH CHpT ( ^ .  P a3 B ep T h isaio iu aac !i 
nOBepXHOCTb) ^OCHJI I^HJiaAH, CHpTHHIir 6HPHHHH Ba HKKHHHH KEaApaTHK (JlOpMajiapH 
(H .) 3 . h .  6 y ftj ia6  nponopiiH O H aji g y jia ^ H . K - P o A p n ra  (JiopMyjibi.

A A a6.i A. n .  H  o p fl e h, AHijxfcepeHHHajibHaH reoMeTpHH, <I>H3MaTrH3, 1952.

JTHHH5I —  MH3HK —  srpH  hh3hi^ Ma-bHocHAa (^ . KpHBaa).
JIHHH5I UETIHAJI— 3AH>KHP HH3HK —  Typpn 6ypnaKJiH K00pAHHaTajiap 

cHCTeMacHAa y  == a  ch  x  (i^. KocHHyc rHnep6oJiHHecKHft) (JiyHKUHHHHHr rpa$H rH  6yjiraH  
TeKHc s rp n  HH3HH. B y  h h 3 h ^ h h h f homh uiyHAaH kcjih6  h h k ^ h h k h , y u ia p n  hkk h  
n y i^ ra ra  Ma^KaMJiaHraH 6yKHjiyBHH, nysHJiMa^AHraH 6np  jkhhcjih  OFHp nn  (3aHXHp) 3 .h . 
6yfiHHa srHJiaAH. y>iJiapH 6 n p  xh ji 6ajiaHAJiHKAa Ma^KaMjianraH 3aHH<Hp o3poi^ s th ji-  
raHAa maKJiH napa6oJiara (i^.) hi^hh KejiaAH, 6yHAaH sc a  Ta>KpH6aAa Tan;pH6Hft j;h- 
coCjiam ynyH ^OHAaJianH^ajui. 3 .h .  h h h t  aocunccajiap  yi^H aTpoiJiHAa aftjiaHHuiHAaH 
^och ji 6£jiraH  cnpT k 3 tc h o h a  (k -) AeHH.iaAH.

JIHI1U1HUA yCJIOBHE— JIHniUHU UIAPTH. A rap  [a , b) A ara  6apna x  Ba x '  
yqyn

\f(x) — f(x')\<k\x — x'\

TeHrcH3JiHKHH HaHoaTJiaHTHpyBHH uiyHAaft & >  0  co h h  MaBjKyA 6yjica, y  ^oJiAa f(x )  
(JiyHKUHfl [a,b\ KecMaAa Jl. ui. h h  ^aHOaTjiaiiTHpaAH.

J I .111. y ' = f ( x ,  y )  A H ^ ep eH u n aJi TeHrJiaMa eHHMHHHHr MaBwyAAHrn Ba sroHajiH- 
t h  ^ai^HAarH TeopeMaHHHr H(j)oAacHAa ^aTiiauiaAH. X,ap i^aHAaft y3JiyKCH3 A«4>$e- 
pOHUHajUiaHyBHH (J)yHKUHH JI.UI. HH KailOaTJiaHTHpaAH.

JIHyBHJIJIJI TEOPEMA —  JlHyBHJIJlb TEOPEMACH —  HppauHOHaji coh-  
jiapiiH pauHOHa.'i coHJiap 6HJiaH Ta^pnfiHft ajiMaiiiTHpHiu ^anHAarH TeopeMa: a ra p  a  
cohh n- A apa»ajiH  ^a^H^Hfi HppauHOHaji coh 6yjica , y ^oJiAa myHAaft c  p rap M ac  
comiap MaBjKyAKH,

P c
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wynocaPaT p  Ba <7 coHJiapHm r ^an^afl Cvtvh ^HfiMaMapHAa ypHHiiH 6yjiMafiAH-
p

Bom^a>ia a fiT ra iw a , ^ a p  i^an^afi —  pau,HOHaji coh a  HppauHoHaJi coHflaH an a ju iH

P
a q

—  TeHTCH3JIHK p  Ba q HHHr HXTHepHft

6 yryH  nHHM awapHfla ypHHJiH 6yjiaflH . By HarHwaHH 4>paHi;y3 MareMaTHrH JlHyBHJuib 
TonraH.

J I . t . TpaHCueHAeHT, ht>hh a jire6paH K  fiyjiM araH  coHjiapHH mJjofla/iaftAHraH kohk- 
peT y3JiyKCH3 K acpjiap^aH  6 n p  ^aHwacHHH Ty3Huira hm koh  OepaflH.

JI.t. h h  1908 h h j i h  T ys aH qa aHH^jiaiUTHp^H: y  ^ a p a x a c H  n >  2 6 y jiraH  ^ap
p c

^aH flan  a  aJire6paH K  coh y>iyH a  —  <  - j -  TeHrcH3JiHKHHHr c >  0 HXTHepHfi

SyjiraH A arH  6yTyH p  Ba q eHHMjiapn cohh (jia^aT neKJiH 6yjiHiuHHH Hc6oTJia^H. K,.
7 y s  TeopeMa.

JIOBAHEBCKOro TEOMETPHJI — JlOBAHEBCKHfll rEOMETPHJlCH —  OflaT,aa- 
t h  E b k jih a  reoMeTpHHCHHHHr aKCHOMaJiapnra acocjianraH  reoMeTpHK Ha3apna 6 J jih 6 , 
yn.ua napa-uieJiJiHK ^a^H ^arH  aKCHoMa ^ p n n ra  y u ra  f;apaMa-f;apiiiH 6yjiraH  wyMJia 
i^a6yji i^HJiHHraH.

E b k jih s  reoMeTpHHCHfla T yppn  iiH3H^jiapnHHr napaju ie jiJiH rH  ^ a ^ H fla rn  ax cn o w a  ’ 
6 y n fla3  H(j)OflajianaflH: 6epH jiraH  t Jt p h  *iH3Hiyi,a eTM aft^HraH Hyivra opi^ajiH  6epH jiraH  
TyFpH MH3HK 6njiaH  6 n p  TeKHcjiHKfla eTa^H raH  Ba yHH KecMafiflHraH KynH 6HJiaH 
C H rra  TyFpH mh3Hk; yTaAH.

EBKJiHflHHHr 6y aKCHOMacH ypHHra J I .r .  fla i^yfiHAarH axcHoMa i^a6yji ^HjiHnaAH. 
(JIo6aieBCKHfi aKcnoMacH): «BepHJiraH TyFpn qH3Hiyia eTMafi«HraH Hy^Ta op^ajiH 
6epnjiraH  TyFpn hh3h^ 6 h ji8h 6np  TeKHCJiHKfla eta^H raH  Ba yHH KecwaS^HraH k3mh-
fla HKKHTa TyppH >IH3H^ yT3AH».

JI.r. aKCHOMa.iapH.AaH k c jih 6  HH^aAHraH HaTH»<aJiap (TeopeMajiap) 6hphh<ih  i^a- 
pauifla napaftOKcaJi xapaK TepA a 6yjiH6, 6 h 3 h h h t  oA aTA arn TacaBBypjiapHMH3ra moc 
KejiM aSflHraHra yxuiaca-Aa, j ic k h h  Jl.r . ^aM E b k jih a  reoMeTpnacH Ka6n, 3 h a  sw ac . 
MacajiaH, JI.r. Aa yq6yp>iaK hmikh 6ypqaKJiapHHHHr A h p h h ah ch  a o h m h h  aMac Ba xa - 
MHiua 2d  Aan khm hk; ^ap  i^aHAaft y>i6ypiaKKa ^aM Tam ^n «iH3HjiraH a f  jiaH a h c ; i6  
6yjiaEepMafiAH. y x u ia u i Ba KOHrpyaHT 6yjiM araH  (TeHr 6yjiM araH ) yq6yp'iaK Jiap n a a -  
* y A  3Mac Ba ^ 0Ka30. JI.r. MaTeMaTHKaAa ^aM, 4>H3HKaAa 3?aM ^yjuiaHHJiaAH.

J l . r .  HoeBKJiHA rnnep6oJiH K  reoMeTpHH a;aM AeftHJiaAH (PHMaHHHHr sjyiHnTiiK 
reoMeTpHHCHra ^apaM a-^apuiH yjiapoi^, rnnep6ojiHK reoMfeTpHH AeO aTajiraH; i^. He- 
eBKJiHAOBbi reoMeTpHH, PHMaHa reoMeTpHH).

JI.r. y 3 h jk o a k o p h  6yjiMHUi yjiyp pyc MaTeMaTHrn H. l i .  JIo6a>ieBcKHfi ho m h  
CHJiaH lOpHTHJiaAH.

JIOBAM EBCK Oro M ETOfl —  JIOBAMEBCKHH M ETOflH —  3Jire6paHK TeHrJia- 
uajiapH H H r HJiAH3JiapHHH Ta^pH6Hft TonHiu weTOAH. By MeTOA K,yftHAarHAaH H6opaT. 
ArTafijiHK,

«o*n +  fli'*" 1 +  • • • +  “n =  0 <*)
TeHrjiaMaHHHr xlt x^, . .  . ,  xn HJiAH3JiapHHH Tonnui T ajiafl h h j ih h c h h . JIo6aHeBCK«fl 
KypcaTraH

^  =  4 :

« J »  =  a ?  —  2ao  at ,

..... .... .... .... ........................  n
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({wauyiita-iap SpASMHaa H-ifltnjiapH (*) resirjiava HJfAH3.iapHH<mr KBaftparjiapH 6j ara« 
^yftHAarH Kjn^aA Ty3HJiaAH:

f t (x) =  4 °  V  +  a\"  V - '  + . .  . +  4 " .  -

By KBaApaTJiaui npoueccHHH Aaaon arTHpud, f t  (jc), ft (x) aa \ okh30 K^n^a/i-aap
fyMMffiH; 6w&*

ynHHr KAflira^apa x ^ k , x22* ............x%k coH.iapH ^ j ia A ii ;  tfyHAa fi,+ i(K) ' f n W -

HKur 4 * +1) K0» |4>®liW®HTJiapHHH j(ochji hhjihui yqjrH fn(x) Kjn^aAHmr aj4) k o « ^  
(|>HUHeHTjiapH KBa^paTra KyTapHjiaAH, m u i  K^pc^THJiraH hhhi^jihk qerapacHAa i^yfH* 
AarHTaKpHeHSTeHrjiHKCajKapHjiaAHra^+^wfaj*1] *, fiHHoflapHH, f(x) Kfn^aAHmr 
HjiA«3JtapH j^m Ju ia  4»opMyjiajiap 6 f t m a  TaKpHfiaH tohhjihuih MyMKHH:

' i /  ?
I1jiah3 HuiopacH yHH S epn jiran  TeHrjiaMara K;yfiHui 6Hjiau aHH^aHaAH. Uly 6h- 

jiaH to p r a ,  h jia h m ^  Ba ?{ap * hji ^ 3 ma«  K y to A ara  mapTH« naHoaTJiaHTH
paAH, n$6 <t>apa3 mwmiaAH:

\xL\ »  K )  »  . .  . »  \X„\,

6y ia a  »  6ejirncH «aHia Karra» Aeran MauiOHH 6HJiAHpaAH. (**) 4»pMyjiaHH sHna- 
pnuiAa TeHrJiaMaHHHr HJiAH3jiapH 6HJiaH K03fjxt>Hu.HeHTJiapH ypraeHAara 6opJiaHHiiiAaH 
(ysiyMJiamraH Bmct TcopeMacHAaH) ^oftAaJiaHH-iaAH. HjiArajiap opacHAarH K^pcaTHJi- 
raci KOHyHHflTnHHr 6y3HJiHiim (ht>hh HJiAH3Jiap ^HftMaTH 6Hp-6Hp«ra hi^hh 6kh komh- 
jiekc ^yjiHuiH) Kos4> )̂HU.HenT.iap opacnaa w^opnAarHra ^xuiaui KonyaHHTHHHr 6y3H- 
jimuHra ojih6 KejiaAn.

.1 J1.m. KOMtuieKC HJiA«3.napHH tshphSmS ^Hco6jiaui yiyH* *aM j$fl/iaHHinH uyvKKM 
( jk k h h  6vHAa ^HCo6jiaui MypaKi(a6jiauiaAH); xa^H nnfi HJiAH3Jtap 9ca (**) Taiy>H6HA 
(Jwpvyjia Ch m h  TonHJiaAH.

JI.M. hh Jlo6aHeBCKHfi y3HHHHr «A-nre6pa hjih HcqucjieHHe KOHeHHux* (1634) 
iiomjih rnroCnAa CaeH 3TraH. JI.M. aAa6H5TAa 6y MeToAHH JIofisweBCKHftAaH 6exa6ap  
paitHUiAa TonraH uibca MaTewaTHrH K. rpe<fMj)e homh CnjiaH Tpe(J)(J>e m ctoah a ^  
eKH CeJit.rna.iHK MaTeMarHK W,- flaHAe/ieH homh 6HJiaH flaHAeJieH MeTOAH 
aranaAfl.

. A a a f i . :  H .  H .  J I o  6 a  q  e  b  c  k  h  A , A j i r e S p a  h j i h  KC<iH Cjieiiiie p a sH O c T e fl, n o j t n o e  c o 6 p a tm  
c o u t H e u x f l ,  t .  4 .  r o c re X H S A a T . M .  —  J I „  1948 ; 3 h h .  s j ie M . M a r „  t .  2 ,  r o c T e x H 3 f la T ,  M , — Jl:, 1951: 
A .  H .  K  p  u  j i  o  b ,  J leK H H H  o  npH C jiH xceH H U X  ib iiu c J ie H H H X , ro c T e X H 3 fla T , M , — J l .,  1 954 : H .  C .  B  e p  a -  
3 1  n  h  H .  n .  W h a k o b ,  M e r o f lb i  B U iH C Jie H g fl, <t>H3MaTrH3, M . ,1 9 5 9 ;  B .  J l .  3  a  r  y  c  k  u  h ,  
C n p a sO H n H K  n o  q i t tn e tm H M  M eTO ^aw  pem ei> H H  y p a in e H H l l ,  4 > n a M aT rH 3 , M „  1 M 0 .

K. JIojKHoro ntviojKeHHH npaBHJio. Hb»TOHa mctoa. HTepauHH.

J10rAPM4>M — JIOrAPH<t>M. N  c o h h h h h t a  acocra Kypa JI. ac6 uiyHAaA n 
coHHra a^THjiaAHKH, a  acocHH (a >  0, a i ^  1) n- A apa/K ara' KyTapraHAa N  cohh  j;o- 
0 U  6yjiaAH. N  coHHHHHr a  acocra K$pa Jl. ^yfiHAarHHa 6ejirHjiaHaAn: loga  N .  
IUy«Aa fi ^hjihO , TatpHfJira Kjrpa, lo g tt Jv =  n  TeHrJWK a" — N  TeHrjiHKKa SKBHca- 
jKHTAHp. ByHAaH (Jia^aT Myc6aT coHJiap Jl. r a  s r a  SKaHJiHrn Kejin6 iw ^a/in , qyukH 
a  >  0.

. N  coHHHnr a  a c o c ra  Kypa jiorapH^MHim a * = N  KypHHmuAarn K^pcaTKHi/iH 
TenrjiaMaiHH eHHiu 6njiaH TonHiu mvmkhh. J^ap naHAafi M yc6at goh Ma^jiyM. 6hi> 
a c o c ra  Kypa 6nprHHa JI. r a  a ra  oJjiaA H, Jl. jjap ^aHAafi j^ H ^ H f t  coHJiap 6jfjia
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anaflH. A rap JI. acocH, jrtnB a  co h h  10 ra  TeHr Cfjica, y ^ojffla 6yHfla9 JI. Jh jih  
1 " : £ .  . . . . . . .

Jl. flcfiHviaAH Ba Ig /V 6H.iaH CeJirnnaHaAH. 1 0 5 a^h  ^apiyiH 6Jjif8h  A' coHHHHHr 
yHjiH JI. TpaHcueHAeHT ioHAHp, CyHAa p  Ba (f — Gyiya  coH.iap, myHHHr y^yH waA- 
Baji.iapAa OyHAaS JI. Ta^pnOaH qeKJiH yHJiH Kacpjiap 6hjI3h CepHJiran. PhJih JJ. n an r 
6>TyH hhcm h y«8Hr xapaKtepHCTHKacH AeG, Kacp hhcmh sca MJwrooatcH atfa- 
jjaAH. Maca-naH, lg  200 =  2 ,3010 , 6yvna JI . xapaKTepHCTHKacH 2 ra  M  MaHTHCCMH 
0 ,3010  ra  Tenr. Jl. JiapHHHr acocHfl xoeca.napH (M, N — Myc6aT COHJiap): 

Iog0 (M N ) =  loga M  +  log0 N,
/  M  ■ v

tog« ( iv y  =  loga M  ~ logo N'

^  * ** k  loga N, 

l o g „ ^ F  =  -i-logo  N,
K

log  n Nn t= loga N,  

MacanaH, log57=}og2549 =  log y j - Y T .  Hkkh x h jiJ I . Jiap cHcreMacH y»tyff iflrftn- 

Aarn>ia MyHOcafiar ypmuiHAHp:

Jofo feH 

a acocJiH 6Hp JI. CHCTeMacHAau b bcocjih  hkkhhm h JI. CHdeMacHra JtHiiiAarH (^hco6- 

jiaiUAarH) M  = j ~ —  ?3rapMac KfnafiTyBqH 6Hp JI. CHCTeMacHAaH HKKHHiHCHra J th u i 

wcAyjiH A«8HJiaAH.
Ojih4 MSTeMaTHxaAa Ba Ha3apHft MacajiajiapAa acocH e =  2 ,71828  . . , Tp»ic- 

ueHAenT coHra TeHr 6J?jiraH Jl. naTTa a^aMHsnra sra: 6y JI. HaTypaJi JI. fifH ara- 
jiaAH Ba InW 6HJiaH oejirnjiaHaAn. HaTypaji Jl. jiap rHnep6ojiinc JI. Jiap a*C J[a» 

arajiaAH, syHKH yjiap Tenr tomohjih </ =  “  ninep6ojia  etH, aCcunccajiap yKH Ba 1 

Ba x  adcuHccajiapra moc opAHHaTajiap CHJiaH qerapajiaHraH <J>Hrypaimiir io3h 6hjish  
CopJianran. 

KounjieKc ^3rapyB<iHJiH AvHKiiHFjiap Ha3apHncHAa komiuickc coHJiapiiHHT Jl. 
(naTypaji J t .)  JiapH ^apajiaAH. T a ip H ^ ara  Kypa, t  KOMnjieKC cohhhht JI. (Ln g6n- 
ju b  6e.nrHJiaHaAH) ^yfiHflarHra TeHr: 

Ln * =  ln  |?| +  i  A rg  z.

JIorapH<j>M XV — XVI acpjiapAa acTpOHOUHH sa AenrH3Aa cy3HuiHHHr 6apn ypn6pB- 
BomJianraHfla khu ih jihk  waMHHTHiiHHr ^HCo6jiauira 6J'Jiran s^THixtHra waBo6 cififia- 
THAa naflAo 6 ^ jia h .

BnpHHiH JI. waABajuiapHHH n en pm  6np Ba^T^a 6iip-6HpjiapHAaH MycTaKHJi 
paBHWAa uioTJiaHA MateMarHrH )K. H enep (1614), H iim o  MaTetoaTHrH B p a rr (6a-b3an 
BpHrc a®6 ^bm e3HJiaAH, 1617), lUBeftuap MaTeMaTHrH H. BioprH (1620) TysAHjiap. 
«HaTypaji jiorapH<J)M)> TepMHHH n a  J th iii  MoAyJiH ^aKHAarn TyiuymiaHH MepKaiqi, 
«xapaKTepHcTHKa> TepMHHHHH BpHrr, «MaHTHCca* hh 6h3 TyniyHaAHraH Mawioia 3ftjiep 
KHpHTraH \ «JIorapH(|>M acocH* TytnyHqaCHHH ^a.M Sftjiep HHpirrraH. ^ h jih  JI. Jiap 
BpHrr JI. jiapH Ae6 lopHTHJiaAH. n. JIorapn^MHiccKan ^VHKUHfl. 

rpex . XoyoE — MatnocH HHc6aTan cJshhh  fowAHpaAH, ap<0jio — coh.
A a * 0 .:  A . H . M  a  p  k  y  iu e  b h  i .  n jio m a ^ R  n jiorapHdiMiii, M .—J l . .  1952; Jl. %. r p m m -  

* a  ji b  * ,  H c to p h s  OTKpbiTna ji0rapH4)M0B, XaphKOE, 1952; H . B . A S e j i  b c o H ,  P o jka«hhc w r a -  
pi«J)MOB, M ,—Ji„ 1948; f .  I '.  j j e l f  e  n ;  M cropm i MaTVMaTHKH B X V I H X V II b b ., 1959.'
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JIOrAPH^M HKA— JiorAPH<t>MHKA — .aorapH(J)MHK (JjyHKUHHHHHr («,.) rpa- 
*HrH,

JlOrAPH4>MHPOBAHHE — J10rAPH4>MJlAUI — coHMHHr JiorapHc|)MHHH (t^.) ro- 
nHiu SM&m. fl. Aapawara KyTapHiura TecKapn QyjiraH hkkh aMaJiAaH 6npHflHp: arap

a =*e OyJica, y  ^oJiAa a =  / ~ c  , b — loga  c fiyjia^H. /1. h k k h h ih  (KynarTnpHiii 
Ba S y jm ui) Ba y iH m H  e o c iy ii  (A apaw ara KyTapHiu Ba h jtah3 wH^apHiu) aMa/uiapHHH 
6hph h 'ih  (^yuiH ui Ba apnpHui) Ba hkkhhm h 6 o c k h i (KynaflTHpHm Ba 6yJiHUi) aMaJiJia-

pnra KejiTHpHuiAa hjyjuianHJiajH.
J10rAPH4>MH4EGKAJl ByM ArA— JIO- 

TAPH<t>MHK KOF03 — ({jyHKUHOHaji (jiorapHcj)- 
mhk) Typ mh3h6 ^ygH jiran  h;cff03 (137-pacM , i;.

HoMorpacfiHH). JI.^. AarH T yp  6yHAafr MH3H;iaA«: 
TyppH 6yp>iaKjiH K00pAHHaTajiap cncTeMacHHHHr 
yi^/iapHra coHJiapHHHr x  =  log  u Ba y  =  log  v 
jiorapncJiMJiapH ®Ti;H3HJiaAH Ba 6yjiHHHiu Hyi^- 
TajiagH (u Ba v  C ejirnjiap 6op) op^ajiH Ox ea 
Ou y ^ jia p a ra  napaju ie ji 6yjtraH  Typpn >iH3Hi -̂ 
Jiap yTKa3HJiaAH. YMyMHftpon KjpHHHiuAa Tyr- 
pn  6ypiaKjiH  JI.k;, A arn KoopAHHaTa vH3H^jia- 
pHHHHr TeHrjiaMaJiapH x  =  m  lg  u Ba y  =  n  lg  o 
6y.iaAH, 6yHAa m  Ba n  —  y iy iap  6yS jia6  ojihh- 
raH MacuiTa6.

A rap  Tyrpn 6ypiaKJiH TypAarH ^ h sh k h h h t 
TeHrJiaMaJiapn x  =  mu, y  =  n  lg  v KypHHHiUAa 
Syjica, y  ^o.’iAa 6yHAaft ^ofo3  »phm jiorapncj)- 
mhk H0f03 AeflHJiaAH. JL i^. GyHAa HHaAa coa- 
Aapo^ m aK Jira  s r a  6yJiaAHraH (TyrpHJiaHaAH- 
raH) cJiyHKiiHHjiapHHHr 6at3H  rpacJjmcjiapHHM 

4H3HUiAa nJjiJiaHHJiaAH. M acajiaH, v =  aub cjiyHKUHHHHHr J I .^ .  AarH rpacjwrH TyFpn 
ih sh i^  6y/iaaH , qyHKH jiorapHcJiMjianraHAaH KeiiHH Cy TeHrJiaMa i^yf<HAarH KypHHHiu- 
hH ojiaAH:

1 b
lg  v =  b Ig  u +  lg  a  Skh —  r/ = —  x  +  lg  a,

AyHAa a  Ba b —  y3rapMac coHJiap.
JlOrAPH4>MHHECKAJ1 JlHHEftKA — JI0rAPH4>MHK MH3FHH — Kyna0THpH.u, 

6yJiH!U, Aapa>Kara KyTapnm, h jiah3  iH ^apH iii, TpnroHOMeTpHK ^H co6jianuiap, TeHr- 
jiaMaJiapHH eiH ui Ba 6ouii^aJiap Kafin jjhco6 HUiJiapHHH 6awapHmra M^jDKajijiaHraH 
ac6o6.

JI.H. h h h t  uiaKJiH Ba v.™aMJiapH \a p  xhji 6yjiaAH. 25  caHTHMeTpjiH JI.m. .qa 
J5HCo6jiam aHHi^jiHrn yli x o hbhh  TauiKHJi ^HJiaAH. JI.q. );Hco6jiaui ih3fh>ih  ĵ aM 
BTajiaflH.

J l .q .  6HJiaH HuiJiauiHH TyuiyHTHpnuiAa chhc}) MauipyjioTjiapHAa y3yHJiHrn 1 — 2 m 
KejiaAHraH AOMOHCTpauHOH JI.>i. a s h  cjioftAaJiaHHjiaAH.

A jta S .:  JX. K). 1 1 'a H O B , CqeTiian jiHHeiiKa. <J>H3MaTTH3, M .. 1953 ; 3 im . sjieM. n aT ., t .  I. 
rocTexH3flaT, M .. 1951.

JlOrAPH<1>MHHECKA51 I1P0H3B0AHAJ1 — JI0rAPH4>MHK X.OCHJIA — 6epn;i
raH 4>yHKuHHHHHr JiorapHcjiMHAaH oJiHHraH ^ocHJia. OyHKUHHHHHr JI; ch h h  Tomcu 
JKwapHcjiMHK AHdx}>epeHUHajiJiaiu A^SHJiaAH; 6 y  aMaJi 6epnjiraH  (JiyHKUHHHHHr .nora- 
pa^MHAaH ojiHHaAHraH ^ o cn jia  cJiyHKuHHHHHr ySHHHHr 3{ocHJiacHAaH oconpo^ 
TomjiaAHraH jjoJijiapAa ^JjuiaHHJiaAH. y  =  f(x)  cjiyHKUHHHHHf y '  ^ocHJiacH J I .\ ,  oj)- 
H«jih ^ySHAarH c})opMyjia 6HJiaH H(j)OAaJiaHaAH:

9
a
7
t
5
h

>

2 4  5  6 7 0910

1 3 7 -p a c M .

y' = y  On y ) \
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Mhcoji: arap y  =  x* 6y.ica , y  ^o-iAa
) gy  =  x i n x ,

6y n^an

y '  =  x* (in x  - \ - 1).

JIOrAPHGMHHECKAfl COHPAJlb — JIOrAPH4>MHK CflHPAJIb — TeHrjiaMacH 

KyTfi KOopflHHaTaJiapHfla p =  aehf KypHHHuiHfla 6yjiaAHraH srpn mhsh^ (138- pacM).
dp _

JI.c. ^  =  kp ^H<{Kj)epeHUHaji TenrJiaM aHHnr H H Terpaji s r p n  >ih 3h fh ^ h p . JI.c. hh h f

noAepacH (i^.) Ba SBojiioTacH mia JI.c. 6y ./ia jH . JI.c. XVII acpHHHr KynrHHa Mare'

MaTHKJiapnra (MacajiaH, /(eK apTra Ba T oppnqeju iH ra) MatJiyM 6y .ira n . J I .c . y3HHHHr 
6apqa pa^Hyc-BeKTopjiapHiiH aflHH 6np a  6yp>iaK ocTHfla Kecn6 yTa^H. Bai)3H mh- 
raHOKJiapHHHr iisaKJiH JI .c . ra  yxiiiafi/iH.

JlO r APH4>MHHECKAfl 4>yHKUH» — JlorAPH«l>MHK 4>yHKUHJl — K^pcaT- 
khmjih (jiyHKUHHra TecnapH cjiyHKUHH (i^. IloKa3aTejibHafl (Jjvhxuhh). JI . (}). nyftn/iarH - 
>ia 6ejirH.nanaaH: y  =  lo g a x, 6ynfla a (a >  0, a +  1) — JI.$- HHHr HxraepHfl acocH, 
y  4>yHKUHMHHHr x  apryMeHTHHHr MawiyM 6np  ^HHMarara moc KejiyBMH k^hhmsth x  
coHHHHHr a a co c ra  Kypa jiorapwjiMH aeflHJiaflH.

/  1 \n
Ha3apnft Macajiajiap Ba ojinft MaTe\raTHKaaa acocn a — e (e =  lim 11 +  — I =

=  2,71828 . . ,  ) 6yjiran JI .$ . My^HM poJib yftnaftAn Ba y ^yftHAarHMa 6eJirHJiaHaflH;

y  =  ln x.

y  =  logflx JI.4>- HHHr aHH^JiaHHiu co^acn x > 0  coHJiap TynJiaMH^an H6opaT. 
J1.(J). iih h t  rpa(j)HrH (139-pacM ) jiorapHtjiMHKa flefiHJiaaH. JI.(j). hh x  >  0  na y3jiyKCH3 
C yjiran Ba nyflHflarn (j>yHKUHOHaji TeHrjiaMaHH ^aHoaTJiaHTHpa^Hran (jiyHKUHH fle6 
TatpH$Jiaui MyMKHii:

f(xy) — l(x) +  f(y),
Oynfla Jt >  0 , t / '>  0 .

Jl.(j). hh 6 hphhmh 6 fm 6  moTJiaim MaTeMaTHrn )K. Henep (1614) 6aTaij)CHJi yp- 
raH ran. KownJieKc XHftMaTJiH z apryMeHTHHHr JI.(j). 2 ^ = 0  HHHr 6apwa jyifiMaT- 
jiapnfla anH^JiaHran B a L n z  6n.iaii 6ejirn,ianaflHraH k$ti jyifiMaT.™ (weKCH3 Kyn lyift- 
MatjiH) ^yHKiiHHAHp. ttytfK itarH  Myiioca6aT J phhjih :

Ln z  =  Ui |2 | +  ra rg  2 +  Ik n ,  
k  *= 0, ± 1 ,  ± 2 ,  . . .



JlO rA PH ^M lM EC K frE  tA B ^ H U U

• > g y Hfla l r i i = =  in |*| q .  /  arg z —  JI.$ . HHHr Cmp hh Sm m b —  n  <  arg 2 <  i i  Tap- 
MOFH 6$JIH6, VHHHr 60UI HHilMaTH fleSHJia«H.

JIoTAWWMHHECKHE TA6JIHlU>i -  JT0TAPH4>MHK )KAflBAJlJIAP. JI.jk. 
hh fiHpHOTH 6 $ m 6  5K. H enep Ty3raH Ba Haiup ^HJiran (1614). Ma-wiyM Maî ca/iHH 
K^naO Ty3HJiraH 6jjiraHH yqyH yHHHr waflBaraapHM TpHroHOMeTpHK MHHAopjuip* 
HHHr jiorapH<[)M.iapH 6epHJiraH 6Jjih6 , y jiap^n jm  BawaTypaJi (aeocH e ra  TeHr) jiorapHiJw- 
jiapAaH (J)apn ^H-iraH: H enep jKaABafljiapHAa a coftHHHr JiorapH(j>MH WT.ln (1 0 r : <i) 
ra  TeHr. Henep xcaflBajiflapHra « k hh 6f.nfaH waAoajKiapHH uiueftiiap MareMaTHrH
H . Bwprw 1620 Ahjih suioh  i^HJiraH.

1617 Shjih B p n rr 6hphhmh MHHrjiHK y*tyH 14 xonajm  Jhjih  jiorapwJtMJiap jKsm- 
BaJiHHH, c^Hrpa (1624) 14 xoHaJiH waABajiHH 1 flaH 20000 rm a  Ba 90000 Aan 100009 
ra<ia GyjiraH coHJiapuHHr xyAAH inyH^aft waflBajimiH Hamp i^hjiah.

rojuiSHfl MaTeMaTHrH A. BjiaKk (1628) Bpnrr *aaBaJuiapHHH hkkhiwh Mapta 
Hauip 3th6, yn,a,a 20000 flaH 9 0 000  raqa 6yjlraH coHJiap -lorapHifjMJiapHHH \aM 6ep* 
AH, JieKHH 6y  jK^aiaji 14 3Mac, 6bjikh <J>at;aT 10 xoHajiH sah. Bji3kk wa^aajuiapH 
aCOCHAa ,Jl.)K. nJnrHHa MaMJiaKaTJiapaa Harnp ^hjihhb CouuiaAH. P y c  THJiH/ta SnpHH- 
qH MapTa 1703 Ahjih, cyHrpa 1716 fiH-iH 1 /laH 10000 r a ia  6j?jiraH coHJiapHHiir 
JI.JK. (AHflpeft OapxBapcoH, CTe<J>aH rBHHa Ba JleoHTHft MarHHukHfl) naPAo C^jiah.

TypjiH MaMjiaKaTJiapfla TypjiH aBTopjiap tom ohhm h Hauip ^HJiHHrau JI. jk. opa- 
cH^a snr Kyn Tap^ajiraHH T. BeranHHr eTTH xonajiH waflBajiH O^jica KepaK. B y  jKa)i- 
Bajuiap apatHJiraHH^aH KefiHHrn 6hphh<ih k)3 Tihji m n^ a 100 flan 3He«pon MapTa 
nanip i^hjihhah Ba ^03HpraMa Kyn MaMjiaKaTJiap,5a Hauip ^h.hhhh6 KeJiMoiyia.

5^03HprH BaKWa (1950 fiHjiraqa) 9Hr K$n Tap^aJiraH JT >k. nypHAarHJiapflHp:
1) 1 flan 109 rana 6yjira.t coHJiap yqjm IlapKypcT (AK.III, 1889) Ty3raH 102 xoHa- 
jih  acTpoHOMHK jKaflBaJiJiap; 2) 1 ® h  1100 rana 6yjir'ai: coHJiap yqyH MoJibTenep 
(repMaHHii, 1937) Ty3raH 52 xoHajiH B p n rr .riorapH<t>MJiapH; 3) h^hhas TowcoHHHnr 
hkkh tomjih waABajuiapn Ch3hhhf MaMJiaK3THMH3^a (}»oto ycyji 6hjuih ^aftTa fiarcp 
sTHjiraH. By jKaflBaJuiapjia 6eui xoHajiH apryMeHTJiapHHHr, sm>hh 10001 jiau 99999 
r a ia  6yJira;i coHJiapHHHr 20 xoHajiH yH.iH JiorapHifiMJiapH 6epHJiraH.

A *»® . : A . B . J I  e  6  e  n  e  b m P . M . 4> e  j  o  p  o  d  a , CnpaaomiHic n o  MaTeuaTmecKHM m S jia -  
ItflH. H3A-SO A H  CCCP, M .. 1956: H . M .  B y p y H O i a ,  CnpaBO*i hkk  no  MareMaTHHecKHM Taft- 
Mtt/att, A onojiH em ie tb  1, H sa -b o  A H  CC C P, M ., 1959.

JIOTAPH4>MHHECKOE yPABHEHHE — JIOTAPH4>MHK TEHrjIAMA — HOMat.- 
x y iu i JiorapH$M  6ejirHCH ocTHna CyjiraH TeHrJiaMa. JI.r. h h  eq n u i ycyjuiapH r noreH- 
itHp.iaui (i{); « h ih  HOMai>JiyM.nap (J’3rapyBiHJiap) k h p h th u i;  TeHrJiawaHH lg/4 =  IgS  
sypHHHUira Ke.iTHpHui; i^ y fm a rH  JiorapH({>MHK (J>opMyjiajiapsau 4>oftMJiaHHiii: t

lgfl N  =  (lg4 N ) : (lg» a), lga N  =  lga„ N »; (*)

rpa<J>HK ycyji sa  TenrjiaMaJiapHH eMHuiHHHr fxjim^a Ta^pHCnft ycyjuiapH.
MiKOJiJiap: 1) lg(x — 5) +  Ig x  =  l g ( l — x).
By TeHrjiaMaHHHr eqHMH Avk;, qyHKH ^Hr tomohh x <  1 yiyH, qan tqmohh 

j t >  5 yqyn aiiHiyiaHraH.
2) lg x  =  2. By TCHrJiaMaAaH 6eB ocrra x  =  10* =  100 SKanHHH TonawHj.
3 ) Ig ** — 2 , 21g|jc| •= 2, Ig W =  1. By TeHr.iavaAaH |x| =  10, x  =  d b  10 9Kai«- 

W  TOn«MH3.
4) lg«* +  lg*4 =  2,5; (*) (jJopMyjianHHr 6HpHHMHCHflaH 4>oft^ajiaHH6

‘2 ‘ ^ + i i b ^ 2,5

■retirjiaMaHH j^ochji i(hj»mh3, §kh lg« x  =  y  ae6  ojihC, y  +  — == 2,5 TenrJiaMara ke-

« H « 3 , 6yHiiaH y 1 — 2 ,5y  +  1 =  0  Skh y t  =  2  Ba yt  =  y  Skh lg< xt =  2 na l g , j ^  =?»

1
■= Y -  ByHAan Xy =  16 Ba x  ̂ =  2.

: K , ypaBneim e, n o K aia te jiu itie  ypaB«eliHH. ’
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, JlorH K A MATEMATMMECKA8  — MATEMATHK JlorH K A— MaTeMaTH>iecKaa
jioitiKa.

... JIO/KHOTO nOJlOyKEHHa RPABHJIO -X O JIA T H H  COXTAJlAIQTHPHUf KOH-
flACH—a.ireCpaHK ?kh TpawcueH/ienT fiy^ran f(x) =  0  Tear^aMaHHHr H.riAK3.japiiuH t«h- 
PHjShS, }̂ HCo6.iatUHHHr . K.iaccHK ycy.i.TapHiaii 6npH.
\ .c .i^ m o $ ih to  i^yflHAarHiiaH H6opaT. A aiWHH y3- 
rapyBMHJiH f(x) (JjyamtHH apryMehTHHHHr ( x ~  î a- 
^h^hA coh) uiyH;iaA h k k h ta  a na b ^hhm3th  t^a- 
pa.iaAHKH, 6y ^H'iMaT.riap (JiyiiKUHHiiHHr OAHHfi x  
)i.WH3Hra hhhh (HKKHTa noTyrpH ^apaui) 6yjm6,
<})yHKUHfl x ~ a  Ba x = 6  ny^TaJiapaa HiuopacH ^ap  jihji 
j^fluaTjiap oJiaflH .(140- pacM): f(a)  <  0, / ( 6 ) > 0 .
E y n aa  x  =  j ^  Hytvra a T p o ^ a  f(x)  ^ynKUHH f ' (x )  
na f"(x)  6hji&h 0H pra y3JiyKCH3, f ' ( x )  Ba /" ( x)  ^ o -  
ciuiaJiap Xq nyi^Ta aTpo(j)H4a Hii>opacHuH y3rap- 
THpMafi)iH, fle6 4>apaa ^HJiHnaan. [a, b] Kecxa,na 
«j)yHKUHH MH3HHJIH (}>yHKUHfl 6nJlaH aJIMaiUTHpHJia- 
^ h , y — f(x)  a rp n  mh3hk, rp a^H rn  A B  BaTap SHJiaH 
ajniaiUTHpHJiaAH. TeHrjiawa h-iaH ^hhhht anrH  Tai^- 
pnOafi x  =  e KHflMaTH TonHJiaAH, 6y  nHftMaT 
H.iAH3HHHr ^ H ^ H f l  x  =  *o ^HflM arara yHHHr Ta^- 140- pacM.
Ph6hS x  =  a  ^nftMarara i^aparaiwa anna skhh 
6y tojih. ByHfla i^yfiHflarH TeHrjiHK 6a*apHJiaAH:

c =  a — f(a) ^  Ba f(c) <  0, f(b) >  0.

f>y n;oii^aiiH [c, b] KecMaaa HHa 6up vapTa K,yjiJiaiiH6 aa f(x) 4>yHKUH»HH [c, b  ] 
fla HH3H)^JIH (JiyHKUHH 6HJIBH aJIMaiUTHpH6 (y = f ( x ) 3rpH 1H3HI$HH AtB  BaTap 6HjiaH 
a.nMauiTHpH6) HJiAH3HHnr hh th  Ta^p«6HS x =  cx ^HfiMara to iih jrh h , 6y HHfiwaT T eiir- 
jiaua HJiAHSHHHHr ^ a i^ H f i  x  =  x0 ^H^MaTHra x =  c ra  naparaHAa anna siym  6yjiaAH 
»a 340̂ 830. fleMax, 6y  ^on/ia f(x) == 0 Tenrjiava hjiah3hhh HCTaJiraH AapajKa/iarn 
aimiviHK 6ujiaH T onH iura  hmkoh 6epau,H. By ^OHAa KynHHna 6ouii^a M eTo/iJiap (k,. 
Hbi0T0Ha Meiofl, MeTOA KacaTeJibHux) 6HJiaH 6«pra ^yjuiaHHJiaAH. By ^oHAa Kecyu- 
Miuiap MeToAH, BaTapjiap MeTOAH Skh mh3h^.ih  HHTepnoJiauHAJiam MeToflH (noHflacn) 
ac6 ^aM aTaJta^H. ^ .c .^ .  apnijivieraKaAa MacaJiaHH <j>apa3 khjihiu OwjiaH e>mui 
ueTOAH (^ojiaTHH coxTaJiauiTHpHui MeToAH) Ae6 jjbm aTa.iaA«.

JlaT, regula falsi — ^oJiaTHH coxTaJiamrapHui jjOHflajiapH, î . HTepauHH.

A jiaO . : H . C „ E e  p e 3 u  h n  H.  n .  I h * k ? b ,  MeTOAu BbiMncjieHHft, t .  1— 2, <t>H3i«iTnis, 
M., 1959; A. K. C y u i K e B H q ,  O chobu Bbicuiefl anreCpu, M. — JI„ 1941; B. Jl. 3  a r  y  c k u b ,  
CnpaBOHHHK no ih c jich h u u  neroA au pememtn ypaBHCHHfl, <J>H3MarrHS. M., 1960.

JlOKAJIbHWA 3KCTPEMyM — JIOKAJI SKCTPEMyM — «jiok£W» cy3H n;apa- 
jiaeTran nyn,TaHHur eiapjiH AapawaAarH khhhk aTpo<j)HAa SKdpeMyM MaBmyA waH- 
aHnwH aHrJiaTaAH. Bmio6apHH, JioKaJi MaucHMyM (.VHHHMyM) ^yHKmwHHHr ^apaJia- 
eTraH nyi^Tamhir eTapjiHMa khuhk aTpocJiHAarH 3nr KaTTa (snr khhhk) ^hhm3thahp. 
JlaT, <jioKa.ibHbiS» - r  Ma^ajuiHH. ,

JlOKOH AHbE3H — AHbE3H 3yJ14>H — TyFpH OypqaKJiH AeKapT K00pAHHaTa- 
jiapH aicTemacHAa TenrjiaMacH i/(<ia -f-x 3) —  o8 6yjiraii tckhc srp n  *ih3hk (141- paev) 
A rap OA =  a — afijiana ^uaMeTpn, OC —. KecvBwH Ba CM  |j Ox, BM  || Oy  6yjica, y 
^oJiAa M nynTa A. 3. ra  K,apauuiH 6yjia^H. AOcuHCcajiap yi^H 6y arpH mh3hk y iy n  
acHMiiTOTa ijyJiaAH. By srpH qH3H^ aBBajio $paim y3 MaTeMaTHTH n .  ®cpMara n a v  
jiyM 6yjiHiHHra ^apaMacAan y  MaTeMaTHK aeji MapHH AHbesH homh 6HJian A.3. a«6 
aTajiaAn; >iyHKH :Ahb63h 6y  mh3hi^hh JpraHraH. A.3. Bepcbepa £ rh  am>e3epa' pfi6 ^aln 
aTajiaAH.

J10KC0.HP0MA — JIOKCO^POMA — uiyanafi ^aaoBHfi srpH mh3hi^kh, y  c$epa. 
etjiepoBA eKH OHpop 6oi)ii^a aft.iaHHm CHpra ycTHAa eTaAH Ba 6y cHpTtiHiir 6ap>ia



208 JIOnHTAJlJI nPABHJTO

MepHflHaHJiapHHH y 3rapMao K  OypiaK ocTHAa KecnS ytaAH (142- pacM). JleHrH3Aa 
KeMa 6kh ep c h p th  ycTnA a c sm o -iS t fiyHajjHiuHHH yaraprapMacjiaH ^apa-
K3T nH -irauA a yJiapnH H r ftyJiH Jl. maKJiHAa SJjiaA H . jt. TepMHHHHH 1624 fiHJiaa ra i-  
J ia n ^  o jih m h  B. C H ejuiH yc KHpHTraH, Jl, jio k c o a po m h !!, JioKcoflpoM a 'cnHpajiH §kh 
JtOKCOApoMa srpn mh3h f h  ^aM jiefiHJiaAH.

141- pacM . 142- pacM ,

K  =  0 §kh 180° C y jiran^a  11. aftjiaim m  c h p th h  h h t  MepHAHaHH CwiaH, K  =  90* 
6JjiraHAa aca napa-i/ie-iH 6ujian  ycTMa-ycT TyuiaAH. Arap K  —  yTKHp I k h  yTMaa 
6yp>iaK 6yjica, y  jjojiAa JI. ^ y x 6 ra  HKHHJiaii!H6, aTpo(j>HAa ieKCH3 Kyn ypa*
MaJiap ^ ochji KjHJiaAH.

TpeK. —  i^hh, apo|j.o| —  w rypHiu , jioKcoapoMa —  K,un ftyHajiran (>ih3hf;).

JIonHTAJlH nPABHJlO —  JlonH TA JIb KOHAACH — lim f(x) =  0 , litn g(x)  =  0
x->-a x-+a

(€ k h  lim f(x) =  lirn g(x) =  b o )  6yjiraH A a KyfiHjiarH j ih m h th h  ^ n co O jia iu  KOHAacn:
x-*-a x->a

(*)

JI-K, nyiiHAarH uiapTjiapAa *$JUiaiimiiH MyMKHHi a )  f(x) Ba g(x)  4>yHKUHHJiap 
x  =  a  HynTaHHHr 6Hpop aTpoijmAa (x=**a Hy^TaHHHr y3H KHpMacJinrH ^aM mymkhh) 
4»M >epeH U .H aJiJiaH ybh  h ; 6 )  n;yftH A arH  j i h m h t  M aB w yit

f '(x)

By mapTnap 6a*apH.iraHHa ^yfiHAarn TeHrJiHK J phhjih 6yjia^n:

f(x) f'(x)
s .

BouiKa T ypA arn  6apia  JiHMHTJiap , oo —  oo , 0 X  » ,  0 \  1° KypH*

nmuAarH aHHi^MacJiHKJiap] (*) jiHMHTjiapHH ^H co6jiauira (■q" KypHHHUiAarH aiiH ^vac-

juncJiapHH OMHiura) KejiTHpHJiaAH. (* * ) TenrjiHKHHHr ^H r TOMOHHAarn f '(x)  Ba g ’(x) 
i^yHKitHHJiap

lim  f '(x)  =  0 Ba lim g'(x)  =  0

uiapTjiapHHH j;aMAa roi^opHAa af:TH6 jT H JiraH  a )  aa 6 ) utapTJtapHH ^aH oaT jiaH Tiipran 
J l . ^ .  hh flna ^ jijia iii MyMKHHi
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. .  Rx) ,. f ’(x) f"(x)

l?” a W -

JLi^. jiHMHTJiapHH ^HcoSjiauiHHHr KyqjiH BocHtacHAHp (n« PacKpbirae Heonpe-
■2

C0SJC * " ^2  — s in A :+ x  ,. — c o sx + 1  
AeJiSHHOCTefl). MacajiaH, lim  --------- ------------ =  h m --------7-3------ =  hm  — —  =

jt->0
s in *  co sj;  1

C l|?0  24* 24 -  2 4 '

• 1 • 1 
sm  ~x

B y ep ^a  JT.k. Kyn MapTa t^juiaHAH. H kkhhmh TOMonAan, rap>iH l i m— ;—
^r-»o 1

MaB)KyA 6y.nca ^aM, 6y  jihm hthh  JI-k,. 6yflHHa ^HCo6jia6 6^jiMaHAH, qyHKH 6) uiapT 
6awapHJiMaflflH.

JI.H. JIonHTaJiAaH o jiahh  ^aw i$juiaHHJiraH, jickhh  }'hh 6hphhhh  6yjiH6 H aup 
^HJiraHH y iyH  6y ^on ,ia  (J)panuy3 MaTOMaTHrH JIonHTaJib homh 6n.naH arajiaflH .

JIOPAHA P flfl —  JTOPAH K[ATOPH —  KoMnjieKC y 3rapyBiHJiH ^yHKUHHjiap na- 
3apHHCHHHHr My^HM Tyuiynqacti. Ma-bJiyMKH, z0 HVi^Ta;(a aHaJiHTHK 6yjiraH Ĵ ap b;an- 
/raft f(z) (JmiKunflim (^. AHaJiHTHnecKan <bynKU,H!i) ^yflHAarH AapamaJiH n,aTop maK- 
flH^a TacBHpJiaiu MyMKHii:

/(2) =  C0 +  <?l(Z — 20) +  C2(z — 20)2 +  . . . ,

6 y  i^aTop 6 n p o p  AOHpaAa (i^. A 6 e jis  TeopeMbi) ni^HHJiamaAH, s i ih h  6 n p o p  A onpa,ia  
A apaxaJiH  i^aTop z0 n y ^ T a ^ a  aHaJiHTHK 6 y jiraH  4)yiiKu.H!iHH H([)oAaJiauiH MyMKHH. 
JT .^ . AOHpaaan a iw a  MypaKKa6 6 y jiraH  c o ^ a a a ,  h w ih  ^a jn^aA a m ^ o p n fla rH ra  y x ia a m  
MacajiaHH (aHajiHTHK (byHKUHsiiiH TacBHpjiam) eqHLura hm koh  6epaAH. X,aJii{3 Aeran- 
Aa KOMnjieKC TeKHCJiHKHHHr ^yfiHAarn TeHrcH3JiHKHH t^aiioaTJiaiiTnpaAHraH Hy^TajiapH 
TynJiaMH TyiuyHHJiaAH:

r  < 12 — a] < / ?  , (*)

6yHAa r  na R  —  j^ h i^ h h  coHJiap, 0 <  r< C R  <  00, n —  KOMruieKC TeKHCJiHKHHHr 
6e;irH JiaH raH  Hy^TacH. J lo p a n  TeopeMacn HyflHAarHAan H6opaT: (* ) ^aJi^aaa a n a .’iHTHK 
6y.nran jjap ^anAafl f(z) (jiyHKUHH (jiai^aT ^yfiHAarma TacBHpjiaHHtuH MyMKHH:

f(z) =  a0 +  a,(z —  a) +  a,( z— a)2 +  . . .  +  +  ' { ~ ' l ) i  +  • • • (**)

B y (JiopMyjiaHHHr yHr TOMOHHAa TypraH H(J)OAa (*) ^aJii^aAarH f(z) (JiyiiKUHflHHHr JI.n;. 
fleftHJiaAH, ak , bi (k, l  =  0 , 1, 2 , . .  .)  K03(J)<j)HLi,HeHTjiap ^yfiH A arn  (jtopM yjiaJiap CytiH- 
<ia ^HCo6jianaAH:

fl* =  2n i  J ( l  —  !» )"+ * ; bl~  2n i  J ~  a)I_1 d^'
T T

B y epAa HHTerpaJi HXTHepHfl y  afijiaHa 6yfiH“ a  ^HCO^Jiana/ui. y iiH n r MapKa3H a
00

Hy^TaAa 6y jin 6, y3H ^aJii^a HMHna eTajiH. JT i^. HHHr ^  ak(z —  a)*  ^ h cu h  ynnnr
ft=0

<0

T^FpH K H C M H A e O ,^ ^  ( 2 b t a lj  K3TOP aca J I .^ .  HHltr 60UI l̂ HCMH flc6 aTa,1<WH.

1 4 - 1 3 3 4
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(*!)  JI-H- HHHr H^HHJiammu co^acn (*) ra  HHc6aTaH tceurpoit ^aJi^a^aH H6opar. 
ArapJI.^. TyfpHnBCMHHHHr (*) Ĥ HHJtamHiu co^acn MapK83it a Ba pajmycH p,' ftjji- 
raH AOHpa Cyjica, JI.i$. 6oui ^h cm hhhh t H^HHJiauiHui cojjacH a  MapK33jiH Ba p ,  pa- 
jiHycJm AOHpaaaH TauinapHAa e tra n  ny^Tajiap TyruaMH 6yJica, y Jjaiaa (**) Jl.ij. 
iinnr fliynuiauiHui co^acn 0 <  p2 <  |z — a| <  p̂  <  oo ^ajii^a 6Jjia^H, 6ynaa R  «  p ,f 
p j  < r .  .. . ,. . . 

J !  kv  HHi;r xycycH* ^o jih , p.biiH /(e) a>ia.nHTHK (JiyHKiiHflHH yHHiir AKxajiaHran 
maxcyc Hy^TacH (i^. O co6a«  TO>iKa) aTpo<J)HAa j l . ^ .  r a  e/lHui atyfla wy^HM^Hp. A ra p  
6y  eflHJiMaHHHr 6om  f,hcmh hck jih  coujiarH  ^yiiiHJiyBMHjiapflaH Ty3Hjica, Maxcyc Hyn- 
Ta nyT6 6JjiaA »- K,yT6ijHHr Tapra6H  J I .^ .  6oui ^HCMH^arH oxH pra  ^ymnjiyiwiiHHHr 
HHACKCHra Tenr 6yji"aflH. A rap  6oui i^hcm qeKCH3 Kyn ^yuiHJiyBqmiap^aH Ty3HJica, 
Maxcyc HyKTa My^tiM Maxcyc ny^T a 6y.iaaH . ftz) 4>yHKuHHHHHr zQ waxcyc HynTa 
aTpaJiHSa Jl-K . r a  ei*H.™aciwarH b, kos^mJihuhcht f(i)  (JiyHKHHflHHHr z# H y n fa a a m  
qernpMacH AeilHjiaAH (i^. BwqeT). AHa.THTHK $vhku,hh wernpMacHHHHr m o ^ h h th  nyflH- 
ja rH  acocnft TeopeMaAaH t f p m v A  Typa^H. k,. Iio jiioc. 

Arap f{z) (JiyHKu.na enm^ y KOHTyp 6H.ian MerapajiaiiraH co^afla weKJiH cOHAaru 

Maxcyc HynTflJiapra sra 6yjica, y ĵ î a J  f(z)dz  HHTerpaJi /(7) ŷHKUHflHHHr futa y
1

£nnif arpH <tH3Hî  H<iHAa J i r a n  6 ap ia  waxcyc Hy i^tb jiapH jar h 'lerHpwajiapH PHnmxH- 
ch 6Hjian 2 n i  KvnaATMacnra Tenr. y  hmhm f(z) ({lyHKUHsiHHHr Maxcyc ny^TajiapH 

6yji«araH xycycHfl ^oJiAa J  f(z)dz =  0  (Koluh TeopeMacH) 6yjiaAH,

7 l
M ncoJiJiap. 1) f ( z )  —  j j -j j  ^  ^  (JiyHKUHanHHr 1 <  Jar| <  2  ^aji^aA a J I .n . 

r a  eftHJiM acH i^y fiH A arH qa C f j i a w .
OO »

1 _  _  _ z *  _  V I  1

(2 - 1) (2 —  2) ^ ^ 2*+ »
* =  I

2  <  l*) <  - f  00 ^aji^aAa sca ^y-iHAarHqa ia n j ia ^ u :
<0

1 _  v 2*- 1 — 1
( * - l ) < * - 2) '  Z j  ** ’

2  ~
2) e* 4>yHimH« Maxcyc Hy^ra aTpotJjH^a (6y ep/ia 0  <  z  <  00 ^aji^aaa) J l-n -  ra  

itypHAarHqa efiHJiaAH:

e 1 =  1 + ~  +  21^  +  • • •
j _

e  * HHHr z  =  0  H yK Tasara qernpMacH 1 ra Tenr.
A * a 6 . :  H . H . n  p  h  b a  j i  o  b , BBefleHHe b Teopuio  iJiyiiKunfl KOiinjieKCHoro nepemeHHoro, 

TocTejiB3A«T, M ,—J l . ,  1948; A . H . H  a  p  k  y  111 e  « 111 ,  3jietieim>i aH anuTm ecK ux iJiyHKHnfl, y m e j -  
r» 3 , M .. 1944; B. H . C H H p B O B ,  K y p c  Bticme# MareuaTHKH, t .  3 , M ., <I>HSMaTni8, 1988.

JIOPEHUA nPE06PA30BAHHfl — JIOPEHU AJ1MAU1THPHU1JIAPH — t J Pt  yji-
io w ih  (J»30HHHr uiyHflafl 

W =  <*)
qH3HHJiH aJiMauiTHpHuiJiapHAHpKH, x  jiapHH y  Jiapra _(*) (Jjopwyjia 6yftH«ia ajiMaui- 

THpraufla J =  r f  +  $  +  J$ —  KBaApaTHK $opMa f t . )  Ja kJ phhhluhhh J3rap-



JflOHJtbE 3AM 4H

THpMaflAK. s m h  6y«Aaft MMauiTHpHui^a f  K BaA parm  (J>opMa y f  +  - f  9% r a

J ta ftH ’. JI . a. SftHUiTefiHHHHr hhc6h 0 ^h k  Ha3apHsrCHAa KaTfa po.ib  ^flHaflAH. V-iap 
OTHUiTeflHHHHr (Jjh3hk noCTy.iaTJiapHra moc, KeJiyBiH t}w3onHR— Bai^T KynxH.wm< 
aJiMaiuTHpHuiJiapHAHp (xt , x2, x3 —  (}>a30 Koop;iHiiaTajrapH, x t  =  t  —  Ba^T, c  —  epyp.iHk 
Te3JwrH). J l .a .  c o $  MaTeMaTHK Hyi^TaH Haaap^an ^aM i(H3H^apjiHAHp. Y-nap wa- 
cajiaH, J]o6a'teBCKHfl reoMerpHHcHHHHT 3-ieMeHTap MyKaAAHMacnna 6a§H STH.ia.nH. 
JI.a . rpynria TaiUKHji

A m O .: n .  K. P -a m e  b c k h ft, PHMaHoaa reoMerpHa h TeusopHufi anajina, rocTex«3Aar. 
1954.

JiyflO JlbW B O  HHCJIO —  JiyflOJ|b«fr COHH —  nppauhOHaji n  coHBHHHr (k- 
nH — ihcjio) 32 ra HUJOHH.1H Jiwh paiytMH 6Hjian anHHraH Taiy>H6Hfl ^HpMaTH. By 
coh Jlyaojib^) BaH I^eftJieH HOMRra ,i$ftHJiraH. f l e .  1615 tnjifln n j m .  ipuniraH.' 
B n n a  n  coHHHHHr Jsh acoccns paBHui.ua JI.C. j(t6 aTajiaAn. n . MeiineBo <ihcjio. 

JIVH — H yP — rioJiynpHMafl.
JHOHJlbE 3A#AHH — JHOHJlbE MACAJIAJIAPH— aneMeHTap reoMerpHHHHHr 

KyflHAarH Ma3MyHaarH h k k h  MacaJiacH: a) A rap  r  —  ynCypqaKKa h ik h  qH3HjiraH 
aftjiaiiaHHnr paAHycn, rt , r „  r3 jiap sca  yHra eHAOUi <»H3HJiraH afljiaHajiapHHHr paAHyc- 
jiapK Syjica, ny?HAarH Mynoca6aT ^pHHJiH CJjiaAH:

1 ^ 1 , 1 , 1 . •  
r  ^  ^ i+  rt  +  ra ‘

6) A rap  r —  yi6yp>iaKKa u<ikh HH3HJiraH aftJiaHaHHHr paAHycH, rt , r4, r3 ;n p  
yHra Shaoui 'iH3HJiraH afijiaHaJiapnHHr paAHycJiapH Ba Q —  yq6ypqaKHHHr iosh 6y .ica, 
nySHAarn nyHOcafiaT y phhjih 6yjia/i»:

Q* =  r r 1 / - , r a .

J I .m. MaTesiaTHK C . A. JIioH Jbe nOMwra ^ p H J ir a n .
A a >6 .  : r .  H . n  o  n  o  b , H cropm ecK H e 3aA aiH  n o  sjieMeHTapHoft MaTeMarane, rT T H , M ., .''I.,

1032.



M

MArHHECKHE KBAflPATbl — CE\PJ1H KBAflPATJlAP — 6apia ftyjuiapH, 
ycTyHJiapn Ba h k k h  flHaroHajiH/iarH coHjiap fwHHflHJiapH 6np xhji HaTypaji coHJiap- 
HHHr KBaflpaT (h ih h  fiyji Ba ycTyHJiapn 6«p  x M  6JjiraH ) waABaJiJiapH.

B y KBaflpaTjiap ^a^HM 3aM0HJiapaa na^flo 6^jiraH . y j i a p  >;a^H^arH SHr aBBaJirn 
MauiyMOTJiap, atJiTHJian, spaMH3flaH oJi^HHrH IV —  V acp jiapaa  e3HjiraH x h to i!  k h to 6 - 
jiapHAa 6epHJiraH. BH3raMa e r a 6  KejiraH ^a^HMrH ce^pjiH KBaApauiapHHHr s n r  <^a- 
^HMrHCH* Jlo -u iy  (9paMH3flaH ojiflnnrH 2200 fiH jiraia) waflBajiHflnp.

Jlo-rny xa^BaJiH  9 KaTaK/iaH: 1 Jian 9 raq a  6y.iraH HaTypaJi con jiap  6 hji8h TyJi* 
AHpHJiraH 3 Ta ftyji Ba 3 Ta ycTyH^aH Ty3HjiraH. By maaBaJifla 6apia ftyjuiap, yCTyH- 
jiap  B a h k k h  ^HaroHaJiflaH ^ a p  6npHflarH coHJiap iS h f h h a h c h  aftHH 6np c o H ra ,  m h  
! 5  r a  T eH r.

Ce^pJiH KBa,npaT.iap j;aKH/iarH KeftHHrH MawiyMOTjiap 6H3ra X h h /ih c to ii bb B h- 
3aHTH»iAaH eraC  KejiraH. EBpona/ia cej^pjiH KBaapaTjiap 6hphhmh MapTa newHc pac- 
comh AJib6pexT /IropepHHHr (1514) «MejiaHxoJiHa» rpaBiopacHfla TacBHpjiaHraH, B y 
KBa/ipaT 16 KaTaKflan: 1 flaH 16 ra>ia 6yjiraH  HaTypaji coHJiap 6ajiaH TyjiflHpnjiraH
4 Ta fiyji Ba 4 Ta ycTyHAaii H6opaT. YnAa J^ap 6 n p  SyJi, jjap 6np  ycTVH Ba hkkh 
AHaroHajiMH ^ a p  CnpHflarH coHJiap ftHFHHHHCH 34 ra  
Tenr. IlacTKH ftyjiHHHr ^pTacH jarH  coHJiap (15 Ba 14)
A fliopepHHHr 6y rpaBiopacH Hamp i^HJiHHraH 1514 
Ahjihh 6HJiAHpa^H

By KBanpaT hh3 6ouii^a ^H3Hi^apjiH xoccajiapn 
6 h .i 3 h  ^aM a*oftH6flHp: y n a a  (|>ai^aT P y ju iap , ycTyHJiap 
Ba hkkh flHaroHajiAaH jqap 6npH aa TypyBMH coHjiapHHHr 
fiHtHHAHCH 6np xh ji coHra (34) TeHr 6yjiH6rHHa i^oJiMac- 
AaH, 6ajiKH KBaflpaTHHHr yq jiapH ra Ba y pT acnra  >koS- 
jiaiuraH T y p rra  KaTaKMafla TypyBHH coHJiap A hfhhahch , iiiyHHiirfleK, 6y  KBaflpaTHHnr 
yq.iapH.aa TypyBHH coHJiap A hfhhahch  ^aM 34 r a  TeHr. Byn/iafl KBa^paTJiapHH o/iaT- 
aarH  cejtfww KBaapaTJiapAaH 4>api  ̂ i^hjih6, MacajiaH My*b>KH3aJiH yTa cejyD-iH KBafl- 
paTJiap ,ne6 aTaui MyMKHH.

Ce^pjiH KBaapaT Ty3Hiu ycyjuiapn 6njiaH Kynrnna MaTeMaraiuiap uiyFyjuiaHraH- 
jiap: XVI acpaa A. Pn3e Ba M. IUTHiJiejib, XVII acpaa A. Knpxep Ba Bauie /ie Me- 
sepnaK. Ce^pjiH KBa.apaT.aap HaaapHHCH SnjiaH (})paHuy3 MaTeMaTHrH JHejiaHp uiyFyji- 
jianraH. KaTaKJiapH toi^ 6yjiraH ce^pjw KBaapaT Ty3HuiHHHr *y4a vMyMHfi ycyjiH 
MaBjxy^. KaTaKJiapH wy$T 6yJiraH 6yHAaft KBajipaT Ty3HuiHHHr 6apqa MaBwyfl 
ycyjuiapH aH ia  MypaKKa6

X o3H prn BanjT^a cej^pjiH KBaflpaT Tym yH iacn 
j^ap xhji ft^HajiHuuiapAa yMyMJiauirapHJiaH (KeHraft- 
rapHJiflH). JKyMJia^aii, KaTaKJiapnnarn coHJiap KeT- 
Ma-KeT KeJiraH 6 hphhmh Harypa.i coiuiap/iaH nCopar 
6yjiMaraH KBaapaT *aflBajuiap jjaM ce^pjiH KBa/ipaT 
fle6 j;Hco6.naiia4H.

X ap  f;aHMft ce^pjiH KnaapaTHHiir 6apna coh- 
jiapHHH 6 n p  xh ji K ynailTyBiHra K ^naftrapH m  eKH 
y jia p ra  6hp  x h ji ^yiUHJiynqH h JKuhoi (iyjiH 6h.toh 
ieKCH3 Kyn 6ouii^a cej^pjm  m a p a T J ia p  j ôchji i*h-
JlHUl MyMKHH.

16 3 2 13

5 10 11 8

9 6 7 12

4 15 14 l

2 9 4

7 5 3

6 1 8
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16 Ba 9  KaiaKAaH Ty3H.TH6, yjiapra KeTMa-KeT KejiMaran n aT ypaji coiuiap eanji- 
raH HKKHTa cejqpjiH KBaflpaTHH KCJiTHpaMH3. YjiapAan onpnnnnr h^ji, ycTyH Ba ah - 
aroH aju iapH flarH  coHJiapn hhfhhahch  77 ra, hkkhhm hchhhkh  aca 105 ra Te.Hr.

B y HKKH KBa/tpaT Ty3HJlHlUHHHHr KHpHHJIHrH JKH^aTH^aH ^aM, Ty6 COHJiapHH 
Ta^cHMJiaui K;oHyHJiapH wH^aTHAan ^aw ajio^H ^a i^h3h^hui yiiroTaflH: arap 6 y  KBaA- 
paTjiapHHHr d apia  coHJiapHHH 10 ra KynaflTHpHO, cyH rpa yjiapaaH  KaTTacHHHHr 6ap- 
'ia  coHJiapnra sca 7 ^yiuHjica, KHqnrHHHHr 6ap>ia coiiJiapHra sca 9  i^yuiHJica nna 

ce^pjiH KBaflpaT j^ochji 6y .ia4H, yHHHr 6ap q a  KaTanjiapH TaKpopjiaHMaftAHraH 4>aKaT 
Ty6 coHJiap 6hji3h Tyji/ppH Jiajuf.

36 13 22 6

3 25 10 39

4 ' 27 15 31

34 12 30 1

26 23 56

65 35 5

14 47 44

By KBaApaTJiapHHHr ce^pjiH eKH My*b>KH3aJiH ^eftHjiHuiH apa6jiapAaH ojiHHraH; 
apa6jiap coHJiapHHHr 6yHAafl MywMyacHHH Mji>*H3a « e6  6hjih6  yjiapHH TyMop &e6 
>;nco6jiaraH.

A xa6. : M. M. n  o c t  n n k o b, MariwecKHe KEaApaTU,«HayKa», 1963; A. n .  A  o h  o p a n, 
M aTeM aTnqecK H e paaBJieieH H H  h  H rp b i, <I>h3m aT rH a, M., 1958; B. C e  p  n u  h  c  k  h  ft, 1I to  u u  
3HaeM h  l e r o  He SHaeM o n p o c T b ix  M ncJiax. nepeB c  n o J ib C K o ro , OH3MaTrH3 , M.. 1963.

MA)KOPAHTA —  M A )KOPAHTA —  ^HfiMa™ ^apaJiaerraH  co^a^a 6epnjiraH
f(X) <J>yHKUHHHHHr I^lfMaTHflaH eKH (JiyHKUHHJiap CHCTeMaCHHHHr K;HfmaTH;(aH 
opTH6 KCTaflHraH F(x) (jiyiiKUHH eKH C ow ^aqa k h jih 6  afiTraHfla, F(x) rjjynK- 
UHfi F(x) > }(x) eKH F(x) > •  cp(x) TeHrcH3JiHKJiapHH KanoaTjiaHTHpajiH, 6yn/(a 
q>(«) (jiyHKUHfl C> CHCTeMaHHHr HXTHepnft (JiyHKUHHCH. I lly  6njiaH 6 n p ra , F(x) 
(JiyHKUHH MawopjiaHTHpyBwH xe6, f(x) (JiyiiKUHH Ba 0  fla rn  HXTHepHft (p(jc) 
(JiyHKUHH MawopjiaHyBMH fle6 aTajia^H. MacaJiaH, x  iiHnr ^ a i ^ H f i  ^HflwaT/iapn 
co^acH ^a x2 + 1  <}>yHKU.HH sin  x  (jyHKUHHHHHr M . ch  Oyjia^H; 6y  (}iyHKUMH 
y  =  s in  kx  cJjyHKUHfuiap cncTeMacHHHHr M. ch  GyjiaAH, 6yiiAa k  —  HxTHepHfi \aK,n- 
i^Hft coh. HHtJxJiepemmaJi TeHrjiaMaHH aHajiH3 i^HJiHiuHHHr KynrHHa vaca jia jiap n aa  M. 
TyiuyHMacH (JiofiflajiH 6^jiaflH. MacajiaH, KaMafiMOBMH KeTMa-KeTJiHK Ty3yBqH 6ap>ia (jiyiiK- 
KHHJiap oHjiacHHHHr M. ch  MaB>KyA 6^jica, 6y <}>yHKUHHJiap KeTMa-KeTjiHrn n^HHjiauiyB-

' 00 oo

qH 6y.na/iH, A eran TeopeMa ypHHJiH^Hp. K?nHH>ia F(x) = * ^  ja^l xk h h  f(x) =  ' \ a kxk
*= o  *= o

aHajiHTHK $yHKu.H»HHHr (k .)  M. ch  aeftHJiaAH. m a jo ra n ta  cy3H «K3TTa acmoi^* cv3hhh 
aHrJiaTyBMH 6paHuy3>ia m a jo re r  flaH ojiHHran.

MAKJIOPEHA Pflfl — MAKJIOPEH KATOPH — f(x) (JiyHKUHH y>iyH Tefijiop K,a- 
TopisiHHr (^ . Teftjiopa p«A) x  =  0 6^JiraHAarn xycycnft ^ojih. f(x) (JiyHKiyiHHHHr M k;. 
6yHAaft S3HJiaflH:

/(0 )  +

iy\acajiaH, ^yHKUHHHHHr M.n;. 6yHAaft:

X^ X® x^
l + ^ + 2 i + 3 f  +  • • •  + ^ f  +  • •  •

Arap f(x) 4>yHKitHHHHHr M n , f(x) (JiyHKUHHHHHr ^3Hra H^HHJiaiuca f(x) (JiyHnunH 
M -k . fa efiHjiaflH. M -k- h h  6hphhhh  6 J jih 6  171 5  ftHJifla Teftjiop TonraH. M .^ . ac - 
finw  TapHxaH HOTyFpH. . ! , ; ■ ■ -

m
u * +

/" (0 )
2! x * +  . . .  +

fW (  0 ) 

n!
* "  +
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MAKCHMyM 4>yHKUHH — 4>yHKUH)IHHHr MAKCHMyMH: V .  BhP p -
rap y w iu n i y  —  f(x) —  4)yHKUH«HHHr uiyHflafi / ( j%) ^HfiMaTH^itpKH, 6y HHfiMar 
apryM eH T H H iir ra  efapjm qa n^H H  6ap'ia KHilM aTJiapHA a $ j ' h k h h h  Kfi6yx ^ h j m a h - 
ra H  nH fiM aT ^apA aii k h m h k  O y jiu a S flH  (143- pacM.) h h h t  ({iOpMaji Tai>pH$H: arap 
f(x)  ifyHKUHiiHHHr aHHviaHHui co^acnra TerHUMH 6yjiraH (x,, — 6, x q + o )  opajiHi^- 
iiHiir 6ap<ia x  Hy^Ta.iapHAa

TeHrcn3jiHK 6awapHJiea, 6y <j>yHKU,Ha x 0 Hy^Ta^a MaKcnwyMpa s r a  6Jjm ah.
2°. BHp He>ia y3rapy?>iHjiH u  =  / ( x u  x 2, x s,  . . .  , x n) — f{p )  <I».M.— <J)yHKUHflHH«r 

Pd Hy^Tara HCTar3H>ia hi^hh 6J.iraH  6apqa HynTajiapaa n a6y ji iguiaflHraH HHSMaT- 
jiapHAaH khmhk CyJMaraH f ix jo ,  x t0, . . ,  x ^ )  =  /(p#) ^HftMaTH (144- pacM, yHfla 
n  =  2, x , — x ,  x t  =  y ) .

u = / ( jtj, xv  Xg, . . . , x n) =  f(p) 4>.m. HHHr T a tp n ^H : a ra p  p  Hy^TaiiHHr u  =  / ( x „  
X-l, X3, . . . , X„) =  f (p)  (^yHKUHHHHHr ailHhJJiaHHIU CO^aCH HMHfla CTyBHH aTpo^H 
(^ . OKpecTHOcTb ToqKH) waBwyA 6yjiH6, 6y opajiHKAarH 6ap>ra p  HyKTaJiap ysyH

TcnrciraJiHK J phhjih 6yjica 6y ^yHKUHfl p9 (x ,0. xi0, . . . ,  xM) HynTa^a MaxcHMyM- 
ra  sra  6yjia£H (6omi^aMa aBTraHAa f(p0) =  f(xl0, x^0 . . . .  , xn0) *;HfaiaT 4>.m , 6 J-  
jia/iH.

(* )  Bfi (* * )  nyHOca6aT.iap narbHfi tenrcH3.iHKJiaPAa ypm JiH  6yjiraH  ^OJi/ia 
<fiyHKu.H5iHHHr ^aTiHfl <TOp Mawo/ia) MaKCHMywH BJjiaAH, aKC ^o-i/ia K«»r MaiHOAa 
vaKCBMyM 6yjiaAH ae6 rannpHJiaAH. Bai>3aH <1>.m. hhc6h3 MaKCHMyUAan fa .  O tho- 
cHTejiwbiifi MaKCHMyw) 4»apKJiH Jjiapoi^, a6coJnoT MaKCHMjm flefiHnaflp.

K- Heo6xoAHMbie ycjioBHH SKCTpeMyina, flocTaTo*mbie ytjromui nccTpcsiyna. JIs t ,  
m axim um  — 3Hr K aira.

MAJIblX HHCEJ1 3AKOH — KHMHK COHJIAP KOHyHH — H yaccoH  Tcopewa- 
CMHHHr (KO SCKHpraH homh.

MAHTOCCA — MAHTHCCA — ^hjih jiorapH$MHHHHr (H ) Kacp i^hcvh. Jlora- 
pw ĵMHK waABajuiapfla (k. JIorapjRjrinwecKHe r#6jiHHbi) KCJiTiipHjiraM Jh ^ h  jiorapnijiM* 
jiapHHHr M. JiapH MaiJiyM ^hjiH xoHara>ia anHK,jiHKAa TanpHfei! ^HCo6JiaHraH. Arap 
A' cohh 10n ra  (6yHAa n — 6yTyii coh) KynafirHpHJica Ik h  C^JiHHCa, ynim r jiora- 
pwiJiMHHHHr M. cH y3rap*daHAH. MacaJiaH: ig 200 =  2,3010 6Jjica, 0,3010 cohh 
M:, 2 cohh sca jiorapH(j)MHHHr xapaKTepHCTHKaCH 6yjiaAH. JlaT. m an tissa — n y- 
lUHMqa.

MAPKOBA HEPABEHCTBO -  MAPKOB TEHrCH3JlHTH — 6npop w ecm m  Hyn- 
H»A HHfiMaTH MavnyM 6yjir«Hfla Kyn^aAHHHr jpciuiaci! ^HfiMaTOHH tie^oJfaftftHraH 
TR»;rcH3.iHK, MacaJiaH. n-Aapawajin pn(x) Kyn^aa [— 1, + 1 ]  xecM a^ wyQMH

f(x) <  f(xo)

m < kpo) (**)



MATEMATH4 ECKA3  .lOPHKA

OJfliwa oMp^aa opTMaca, y  .^OJiAa Ip' n  (•*)! <  n* t f n a $ .n .  B y TeHrcHanMKHH A. A. 
MapKoe 1889 r,HJifla T onran , 1892 sc a  ynB A .A . MapKpBHHHr anacH B. A .
MapKM ywyMjtaiBTHpraH.

MAPKOBA UEriH —  MAPKOB 3AH)KHW1APH M. 3, ^etf racoaH ^w fi chhoo- 
jiapHHHr uiyHAaft KeTMa-KeT.iHr«ra afltHaaXHKH, 6y  KerMa-KeTJiHKfla Keflm rH cnHoauaTM- 
xo^apHHHHr s^ th m o jijisp h  ^ a^ aT  OeeociiTa y3HAaH
(WIXHHrH CHHOB HflTH)KaCHra 6oFJtHi( C^JMAH.
ByTyH con CHJiaH H ^aJiaH aA H raH  raftrjiapA a t ^ f- .  i '
pH iH3n^HHHr 6yTyH coh Onjran K^pcaTH-ia^HraH “  P
Hyrfr&napH SjHUma Tac©AH$«ft aAaium u M .3. Himp >
oMi*H MHcoJujapHiaH <5hp»ahp. B y aAauiHHi J
Aaft aHHKjjiaHaAH: a ra p  t  =  n  Ofjiran  na#TAa 3ap- »■■■■* ■<» 
pawa tJ fp h  •iH3H^mmr (145- pacM) aCcuHccacH m fQ  M +t
O^JiraH 6 npop  HynTacHfla T ypran 6 ^ jiea , y s(ojiAa 
{=* tt +  1 nafiTAa 0 y  sappa'iaHHiir /n - j-1  iiyjjTaAa 145- pacM.
6J jilm i 9^ thm ojik  p, m — 1 HyHTaA* C^JiBui 9 j;tH ' 
mojih q  G^JiaAH, JieKHH p  +  q =  1. M .3. hh 6Hpmi-
mh SyjiH ? A. A. MapKOB jpraH raH  Ba yHHHr ^aT op  My^HM xoccajiapHHH hcCot- 
jiaraH.

knt.6.'. B. B . r a t j t e u K O ,  K ypc tc o p h h  Bep0aTH0CTeS, 4>H3MaTrH3, M ., 1961.

M APKOBCKHE nPO U E C C bl—  M A PK O B FIPOUECCJIAPH —  uiyHAafi s^THMOJiufi 
npoueccjiapa«PK h, yjiapHHHr t nafiTAarH ^aflwaTH MawiyM CfjiraH  jjoJiAa npou^cgHHHr 
aHqa KefiHHrH i»fiTJiapAarH j;o .to th  yHHHr t  nafiTra>ia 6yjiraH  >;oJiaTHra 6 w jih ^  6y/i- 
MaftAH (i^, BepofcTHOCTHbie npoueccbi). BpoyH ^apaKaTH npouecCH (peaji CpoyH ^apana- 
th h h  HAeaJuraiiiTHpHui);M.n. ra  ranHK mhcoji 6j?JiaoSaAH. A rap  6poyH;3appa>iacHHHtir 
t  nafiTAarH Ba3HHTH MawyM 6 fjic a , yHHHr 6yHAan aH ia  KefiHHrH HxTHepiifi nafiT^a- 
rn  B33HHTH 3appaqaiiHiir t  nafiTra i^ n a p  ^aH^afl ^apaxaT  ^HJiraHHra 6o fjih ^  6y i-  
MaftAH. M .n . HHflr awiK MaTeMaTHK na3apHacHHH C hphhih  6yjiH6 1930 fiHJiAa A . H . 
KojiM oropoa HpaTraH. By na3apHa KyqMa s^ thm ojijihk  a «6 aTajiraH s^ thm ojijihkiih  
ypraHHUira acoc.riaHaAn: a ra p  3appaiaHHHr t naftTAarn Ba3HHTH Ma-bJiyM 6yjica, ynjia 
TacoAH^Hp paBHUiAa j;apaKaTjiaHyB<iH sappaw aH m ir s  naftTAa (GyH^a t <  s) C npop 
T y n jiaw ra  T yu in6  i^ojihui 9j;thm o.ih K yiM a 3j;thm ojiahp.

MACKEPOHH nOCTPOEHH51— MACKEPOHHHHHr TEOMETPHK 3CAUW1APH- 
(jia^aT uupKyjib SpAaMHAa 6a>KapHJiaAHraH reoMeTpHK acauuiapHHHr TapuxaH HOTyipn 
hqmh. M .r .  a .  ({)aK;aT unpK yjib epAaUHAa 6a»capHJiaAHraH reoweTpHK acauw apnH  yp- 
raHraH HTajibMH MaTeMBTHrH JIopeHuo MacKepoHH HOMura ^jrfiHJiraH. BMpon, M acne- 
poHHAan 100 fiujiqa auieA HJirapn j^m  CyHAafi reoMeTpHK ncauuiapHH AaHHHjiHK mu- 
TewaTHK T. M op Jp raaraH . IIIyHHHr y>iyH M . r .  s .  hh M op —  MacKepoHH (i^. M opa —  
MacKepoHH nocxpoeHHa) acauuiapH  Ae6 aTaiu T yfpnpo^ 6yjiap  3ah .

H«pKVJib Ba HH3FHM epAaMHAa 6a*apHJiaAHraH j;ap i^aHAafi reoMCTpHK gcaiujiap- 
h h  <{iaK,aT uapicyjib 6hji3h j;aM 6ajKapHui MyMKHH SKaHJiHrHHH 1890 fmjiH HctorJia- 
r a u  aacTpHH MaTCMaTHrH A. A^Jiep M .r.<i. hh  na3apHfi wn^aTAaH acocjiaAH. K,- 
reoMeTpnqecKHe nocrpoeHHH.

A A afi. : A . A j J i e  p , M eroAH reo nerpm ecK H x  nocTpoeHHll, y>inejirH 3, M „  1940; B. B. K ir- 
T y  3 o  b , re o u e rp n H , y in e f lrH 3 , M ., 1955; B . H . A p  r  y  h o  b h  M . B . B a ji k , reoMerpHqecK** 
nocTpoeHHH h s  m io c k o c th , y>meflrH3, M ., 1957.

MATEMATHHECKAJ5 HHflyKUHfl -  MATEMATHK HHAYKUHJI. K,. H hajtk- 
uhh MaieManwecKas'.

MATEMATHHECKAH JlorHKA —  MATEMATHK JlOrHKA —  waTeMaTHK mc- 
CoTJiapHH JpraH a^H raH  4» h . M .ji. HHHr tck u ih p h u i ooteKTJiapH $ h k p  (M yjio^asajiapl 
6^ jih 6 , y.nap ycTHAa a . i r e 6paAarH eoHJiap ycTHAa 6awapH,iaAHraH aMaJiJiapra yxiuam  
aMaJiJiap OajKapHJiaAH. M .Ji. 6a t 3aH MCTaMaTeMaTHKa Ae6 );av aTajiaAH. M .ji. sjieKTpoii 
j;hco6 iiauiHHajiapii HaaapHHCHAa ^ ju iaH aA H . K- A jire6pa.

A Jw fi. ; n .  C . H o  b h k o b ,  aneMeHTU MaTeMaTHiecKoll jio th k h . <l>H3M*Trn». M .. 195»; H.C.  
F  p  a  j t  ui t  e  8 « ,  UpsDMa M oSpaTHaa TeopeMa. <X>u3MaTru3. M „  1959, A . H . <t> e  t  h c  o  », U  fl9- 
iUMTent>cTBe b reoiieTpHH, rocTeitHSjjaT, M ., 1954.
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MATEMATHHECKAfl CTATHCTHKA —  MATEMATHK CTATHCTHKA —  SKcne- 
pHveHT naTH>Ka.iapHHH H uj;ia6  ^H^HsiiHHHr ywyMHfl y c y jw ap H  ^ a ^ iw a r n  <j)aH. <J>h3m- 
x a ,  xhm hh , 6H ojiorH a, MeAHitHHa Ba 6 o u it;a  4>aHJiaP fla  3K cnepH \feH T.iap H a ™ * a cH ra  
4ta^aTrH H a 3KcnepHMeHTaTop 6om i^apaA H raH  (taK T opjiapiH H a 3Mac, 6antiu xy& a  k J o  
6ouu^a TacoflHiJiHft 4>3KTopjiap j;aM T a tc n p  STaflH. ZleMaK, SKcnepnMeHT naTHwacH 
oflaTAa TacoflH^mfl MHiyiop 6 y jia « H . O -ih m h h h t Ba3H({iacH t3 c o a h c |ih h  T e6 p au H u ijiap ra  
cyaHHfl TypnO 6yHra ca6a6  6 ^ jira n  ^OHyn TatCHpHHH Kypa 6HJiHiUAaH HOopaT. ByH- 
pfl ^yjiJiaiiHJia^HraH ycyJiJiap j;ap x h ji  (JiaHJiap yqyH  yMyMHfi 6y.iHuiH MysiKHH. X y ^ -  
AH aHa u iy  ycy ju iap  M.c. fla ^praH HJiann.

MacaJiaH, A  SKcnepuMeHT HaTHwacn |  TacoflH(j)Ha . M H ^o p , B  SKcnepnMeHT Ha- 
THwacH r) TacoflH^HH MHKflop (aftTaftjiffiv, A  arpoTexHHKa TaflSnpjiap komiijiqkch 
nyjuiaHraHAarn j;ochji |  a a  B  Ta^Onpjiap KoynjieKCH ^^ju ia raH ^arH  jjochji t]) 6yjicHH, 
« e6 4>apa3 ^HJialiJiHK. B h3 M £  =  Mi\ # e6 ^Hco6jiam  MyMKHHJinrHHH, h ih h  A 
Ba B  Tafl6Hpjiap KOMnjieKCH ^yjuiaHraH^a ^ocHJiflopjimc ypTa j5Hc06.ua 6hp xhji 
OyjiHuiH MyMKHHJiHrHHH aHH^jiaMO^MHMHs (SyHfla M  —  MaTeMaTHK "yTHJiHui 6eji- 
m cH, i^. MaTeMaTHiecKoe owHflaHHe). ByHHHr y iy H  M ( |  —  rj) =  0 rnnoTe3aHH tc k -  
iuHpHiii KepaK.

M .c. « a  ypraHHJiaAHraH MacaJia.iap wyM Jiacnra TawpH6aJiap HaTHwacH 6yjiraH  
Taco,nH<})H9 MHi^flopjiapHHHr Ta^cHMJiaHHmH (1̂ . PacnpefleJieHHe cJiynaftHofl BeJimHHhi) 
^a^HflarH Macajia j;aM KHpaflH. K ynH H ia TawpHfiaJiap naTHwacn HopMaji Ta^cHMJia- 
hhujh  ( ^ .  HopMaJibHoe pacnpefleJieHHe) MatJiyM 6yjiaflH, yHHHr a  MaTeMaTHK KyTHJiH- 
iiihhh Ea o 2 flHcnepcHHCHHH aHH^Jiaui KepaK 6yjiaflH. B y  Mai^caflfla Ta>KpH6a 6 h P ^an q a  
(fi) MapTa TaKpopjiaHaflH, C h p h h ih  MapTa xlt hkkhhhh  MapTa Ba h h j;o h t, ® ht 
oxHprncHfla x n iiaTHKa ojiHHaflH. MaTeMaTHK KyTHJiHuiHH 6aj;o jiaui yqyH

MH^Aop i^a6yji ^HJiHHaflH. 
*  Ba s2 HHHr ^HHMaTJiapHra i^apaS HOMai-nyM a  Ba o  napaM eTpjiap Cnpop TaflHH- 

jih s ^thmoji 6HJiaH MacaJiaH, 0,99 sjjthmoji 6njian  jKOfljiauiaflHraH HHTepsajuiap Ty- 
s iiu i MyMKHH ( huiohmjih HHTepBaJiJiap).

KeftHHrn fiHJiJiapfla yftHHJiap Ha3apHHCH (^ . TeopHH n rp ) 6HJiaH y3BHft 6ofjihi^ 6 } ji- 
raH CT3THCTHK eMHMJiapHHHF yMVMHfl H33apHHCH pHBOJKJiaHMO^fla. B y H33apHH HyfiH- 
fla rn  yMyMHfi MacajiaHH ypraHaflH. Taw pH 6a  HaTHKacH TeicuiHpHjiaeTraH CHCTeMaHHHr 
CTaTHCTHKra, HtHH TeKumpyBMH Knuiwra MawyM 6yjiwaraH co j;0 jia™ ra 6 o fjih k  6yjiCHti,
* e 6  (J>apa3 nHJiaftjiHK. C tb th c th k  TajKpH6anHHr xlt ..................  HaTHHcaJiapHHH KysaTaflH 
Ba y jiap ra  n apa6  a  HaTHsca f;a6yji KHJiaflH. Arap cncTeMa a> jjcwiaTfla 6 J jih 6 , c t s th c th k  
sc a  a  HarHwaHH t;a6yji ^H jiran  6yjica, y  j;oJifla y  Z.(co, a) MHKflopfla (aftTafwiHK ny ji 
^Hco6Hfla) 3apap Kypa^H. Maca.naH, 6h3 TaftHHJiH yjinaMjiH fleTaJib acaeTraH 6upop 
aBTOaaTHHHr huihhh ypraHHnMH3, fle6 cj)apa3 KHJiaSjiHK. CHCTeMaHHHr h k k h  jjo Jiara  
6yjiaflH: o), j;ojiaTfla —  aBTOMaT TyFpn pocTJianraH Ba ©j ?(OJiaTfla —  fleTajib 'yjw aM - 
Jiapn KeparHflaH 6omi^awa 6y jin6  MHKanH. K,apop j;aM hkkh  x h ji 6yjm m H  MyMKHH: a ,  —  
HiHjia6 MHKapniuHH flaBOM 9TTHPHm, a 3 —  aBTOMaTH h Ty3aTHUi yqyH T yxraT nm . KypHJi- 
raH sap ap  (JjynKiiHdCH Cy TeHrJiHKJiap SnjiaH H$OflajiaHaflH: L(co,, ax) =  0  Ba L((0g, a») =  
=  0 , L(w3, a ,)—6y3HjiraH fleTa.lJiap (6paK) ^nftH ara, L(co,, O iJ-^B TO ^T^ii TyMrain- 
r a  cap<J> 6yjiraH  opTH^wa xapaw aT  i^HftMara. KypHJiraH 3apapHHHr MafeMaTHK kjtth- 
ihh 9Hr khmhk 6 ^ jihu jh  yqyH CTaTHCTHK K;aHflaft >iopa. K jpH m n KepaK, fleraH uaca jia
HySHJiaflH.

KeTMa-KeT c t3 th c th k  eiHMJiap Ha3apmicH 6y Ha3aPHHHHHr yMyMjiamrapHJimiiH 
6$j>h6, yHfla SKcnepHMenTHH TaKpopJiam lyiftMaTH j;HCQ(Sra oJiHHaflH.

X\ -f- x2 -f- . . .  -{• x„
x  ■-= n

^HKflop, flHcnepcHsiiiH (k .)  6aj;ojiam yqyH
n
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A a a 6 . : B. Jl. 3 a n  j t p  B ap^ea, M areM aTHiecKaa cTaTHcrHKa, R / l .  M ., 1960; A. B a j b A ,  
nocJie,aoBaTeJibHbift a n a .in j, <&H3MarrH3, M ., 1960; B . H . P  o m a h o b c k h A ,  M aTeMartiwecKaa 
GTaTHCTHKa, Hsa-bo AH y3C C P , TauiKenT, 1963.

MATEMATHMECKHE 3HAKH — MATEMATMK HUIOPAJIAP. k,. 3 h3kh MaTe- 
MaTHMecKHe.

MATEMATMMECKOE 0)KHflAHHE — MATEMATHK KYTHJIMA — s^THMOJUiap 
H^3apHHCHHHHr *  TepMHHH. flncKpeT Ta^cH M Jiaiiraii ( k .  P acnpefle jieH H e) TacoflH(j)HA

m h ^aophhh t (^ . C .iyiafinasi Rejim Hna) M .k . ^  £/ pj mJ)o^a/iHp (fiy iu a  p ,— |  Taco-

i&
flH<})HS MHfjflopHHiir h  i^H^Math h  K,a6yji KH.7H1U 3.^thmo;ih, i s c a  HH^eKCJiapHHHr Cnpop 
Q TynjiaMHAarH ^HiiMaTJiapHH i^aCyJi ^HJiaAH). Y3.iyKCH3 Ta^cHM/iatiraH (^. Pacnpe-

;ie/ieHHe) TacoAH-jmfi MHi^flopiiHHr M ,k . J  x  p(x) dx  r a  TeHr, 6yHAa p  (x) —  Taco^H-
s

(|)Ilfl MHl̂ AOp a^THMOJlHHHHT 3H'IJlHrH (l^. PIjIOTHOCTb BepOHTHOCTH); Q — TaCOAH<[)HH 
KHiyiop nHflMaT/iapHHHnr co^acH. M .k . h h h t acocHH xoccaJiapn: 1) q na £> K03(J)(J)h- 
UHeHTJiap h x th § p h h  6yjiraii.ua M .k . iHSHiyiH 6yjiaAH, siwih

M (ql  +  6r|) =  9/VH5) +  bM(r\y,

2) y3rap.viac mh^ aophhht M .k. yoia VH^AopiiHnr y3Hra TeHr: M(c) - - c\
3) HKKHTa 3PKJIH TaCOAH({)HS MHKAOpHHHI- M.K. yJiapHHHT MaTCMaTHK KyTHJIMajiapH 

KynaflTMacHra TeHr.
MATEMATHMECKOft <1>H3HKH yPABHEHHH — MATEMATHK 4>H3HKA 

TEHTJlAMAJIAPH. i^. VpaBHeHHH MaTCMaTHiecKofl ({)H3hkh.
MATPHUA —  MATPHUA — HXTHepHft Ta6HaTjiH 3.aeMenTJiapAan Ty3HJiraH Typ- 

Ph 6yp'iaK JiH  waAB aji. M . aJieM eHTjiapn fiy ju iap  (caT p jiap ) Ba ycTyH Jiap 6 y ftjia6  >«ofi- 
JiamaAH. Plf.n Ba ycTyH Jiap KymiHHa yMyMHH TepMHH 6njiaH  «M aTpnuaHHnr i^aTopjia- 
P h» AeSHJiaAH. M . SJieMeHTjiapH K v iiH n ia  fl/y * y ( |T  HHAeKCJiap 6HJiaH 6e.nrHJiaHaAH, 
6 h Ph h i h  i HHAeKc M . HHiir atj  sjieM eHT TypraH  f ty j in  HOMepmH, h k k h h h h  j  HHAenc 
3ca M . HHHT aij 3.ieMeHT T ypraH  yCTyHH HOMepHHH 6HJlAHP aAH. CHMBOJIHK paBHUIAa 
6ejirH JiauiA a MaTpHu,a OAaT^a i^aBc n>nira eKH ^ y u ia jio i^  BepTHKaJi 'iH3Hi^jiap H qnra  
OJimiaAH:

( an a ,2 . ■ ain \ a\\ °1 2  • • Oln
j «21 a22 . . ■ «2« eKH

a 2l a 22 . • a 2n

V m i (hn'2 • • • amnJ ami Omi • • - amn

M . Jiap  K H c^ava ( a ^ )  § kh  ||ayl| KypHHHuiHAa ^aM  6e.>irHJiaHaAH. A ra p  M . sjieMeHT- 
jiapH 6Hpop R ^ajii^aHHHr sjieM eHTJiapn 6 y .ic a ,  CynAafi M aT p m a  y iy H  ^ a p  xhji aM aji- 
Jiap  (n .  KoJibU.o MaTpHu) aHH^JianaAH.

MATPHUA KBAJIPATHHHOft 4>OPMbl — KBAflPATHK <t>OPMA MATPHUACM—  
n U

2  2 ^ * * '  KBaW aTHK 4’o p ^ a n n u r  K03({)({)HUHeHTJiapHAaH Ty3HJiraH KaaApaT MaT-

«= i 1=1
pHua. K-4>.m . aohmo CHMMeTpHK MaTpHua 6yjian,H (i^. CHMMeTpHHecKasi MaTpHua).

MATPHUA CHCTEMbl — CHCTEMA MATPHUACH — ^yfiHAa KejiTHpHJiraH n 
HOMauiywjiH m Ta  ih 3 h h jih  TeHrJiava' cncTeMacHHHiir K03^)(j)HUHeHTJiapHAaH Ty3HjiraH
vaT pH iia:

° i i* i  +  an xi  +  • • • + fii nxn — î> 
a n * t  +  a.nx i +  • • • +  <̂ inxn =

...............Oml^i +  Q/n2-*2+ -  • • +  &mnxn =



m MGBHyCA VIHCT

B y TeHFflaMaAap ciKTewacHra i^yfiHflarH C .m . moc kcj« a h :

au  Ou . . .  0]« 
a *l < * » * • • •  a tn

am  a m i • • a mn

MEBHyCA JIH CT-M EBH VC TVPPH T5pi6yp«iaKHHMr
(146*6 pacM) 6ifp-6HpHra ^apaMa-t^apuJH 6yJiran  AB Ba A'B' to m o h m p h h h  uiyH- 
Aaft graMBiHpHuiflaiH 5(oohji S^JiraH c h jjtk h  (1 4 6 -pacM), 6yHAa /4uyK T a B 'H y tfra ra , 
A' gmTa B r a  enHtUTHpn/iH6, AB to h o h h h h p  * a w ia  H yivrajiapH ^4' B' tom ohhhh t

^aMMa HyKTajiagH 6»JiaH ycr«a-ycT TymaflH.
M. B. 6stp tQMOIMB CHPTAHP (l̂ . OflHO- 

CTopoHHHe rioBepxHocTH). A ra p  Onpop « i i -  
flaaa* y3H^a KypcaTnnraH aAjiaimui fljna- 
jihujh CyfiHMa n;apa6 6opH;w6, M,b. hhhr 
qerapajiapHHH KecMacAan M.b. 6? f lm a  j;a- 
pakaTJiaHTHpiwica, oA-iaiiaHH* 6ouiJiaHi'H<<

'* —  ‘ ." 11 " 1 A -, BasHnTHra k&ithphiii MyMKHH, jk?khh 6yn.na
yiiHiir af-iaHHUi SyHaflHiuH i^apawa i^apuiH- 

146- pacM. cnra ^arapfrt noflaflH. i ,
Arap M.b. «ypTa» >ih3hfh 6 y fn q a  Ke- 

, - CHjica, y  hkkh dyjiaKKa aw pajind  Kervaft-
^H, 6a.iKH qerapaBHft qHsniyiapH h;<kht« 6JjiraH  h x k h  tcw o h jih  cMpT ^ochji e jjia^ H , 
6yHAafl cHpT j^ochji khjihu i y<iyn ryppH CypnaKJiH jieHTaHH hkk» Mapra 6ypH ia i<e- 
pax. M .b . hh 6h p h h h h  6 y jin 6  6np-6HpjiapHAaH 6 e x a 6 a p  paBHUi^a hcmhc MaTeMaTHic- 
flapH A. Me6nyc Ba H. JlHCTKnrJiap 6h p  to a x w jih  cn p rra  mhcoji Tapnn;acHAa JpraHraH.

ME6HYCA OyHKUHH— MEBMyC 4>yHKUHflCH —  n apryMeHTHHHr 6yTyH 
MycSaT K,H?waTJiapHAa anH^jiaHraH [i(n )  (JiyHKUHa; n  —  1 6yjiraH.ua M.4>. 1 r a  T,eiir, 
n  apryMeHT finpop p  Ty6 c o h h h h h t KBa^paTHra O^jiHHca, M.(j). 0  r a  TeHr Ba, hh- 
j;o « t, n  =  p tpt  . . .  pk  6yjica , M.<t>. (—  1)* ra  TeHr, 6yHAa f t ,  P t,  . . , p*— ?;ap 
*hji Ty6 coHJiap. M.<J>. MyjibTHnjiHKaTHB $yHKu,HHAHp. B y  <J)yHKu,H« ^ a p  xhji Ha3a- 
p«ft MacanajiapAa KjJwaHHJiaAH. M .$ .  h h  MareMaTHKara ueMHC MaTCMaTHfh Me- 
fmyc (MObius) KHpmraH, myHHHr ywyn y  M e6n y c  homh 6H.nan aTajiaAH.

MEflHAHA — MEflHAHA: 1°. yqfiypqaK M. ch — yqSypMaKHHiir yMHHd i^a- 
puM a-Kapuiu §TraH  to m o h h h h h t  y p T a c n  fiHJian TyTauiTHpyBMH t J f p h  m h3h^ K ecuacH . 
y q C y p ^aK iiH iir  y i a . i a  MeAHaHacH 6 n p  H y ^ra A a  —  yM 6ypi’axHHHr (h k k h  Jjm oB jiH , 
nijHH ynCypqaKJiH  njiaCTHHKaHhhr) o f h p j ih k  MapKasHAa KecHtuaflH. y>)6ypMaK M . 
jiapHHHHr KecHiuHui Hy^TacH ^ a p  6 « p  MeAHaHaHH (KecMaHH y«i6ypqaK  ynHAaH j;h- 
co6jiaraH A a) 2 : 1 r a  TeHr nncfiaTA a h k k h  n n c v r a  a x p a r a A n !

2°. TerpasAp (yM6ypMaKjiH nnpaMHAa) M. ch —  TeTpasAP yiHHH 6y yiHra 
napana-napum 6y;iraH SfHHHnr ofhpjihk wapKa3H 6hji8h TyrauiTHpyBHH Tjipn  
■hc»( KecMacH. TeTpa3ApuKHr Typnajia M. ch 6«p ny^TaAa KecwuaAH. K- 3aMe- 
narejibHbie tohkh ipeyrojibHHKa. Jlar. tnedianus — Jpra«ia.

MEAHATPHCA 0Tpe3*a AB •***AB KocMaHHHr ME^HAf^ltCACH ■——— 6y. KecMara 
neHAHKyjisp 6J j ih 6, yHHHr JpTacHAaH yTyp.MH TyFpn qH3Hi(. AB KecMaHHHr M. 
KecMaHHHr yqJiapnaaH 6ap aaap  yso^jiHKAarH HyKTajiapnHnr (TemKJiHM arH Hy^Ta- 

jiapHHHr) reoMeTpHK Jp h h  TeoMeTpH«iecKoe MecTo ToqeK) Ae6 KapajiHuiH mymkhh. 
AB KecMaiiHHr M. 6ai>3aH A Ba B nyKTaJiapHHHr M ., iiiyium r^eK  AB KecM aHmr ypTa 
nepneHjHKyjiRpH eKg AB KecMaiiHHr CHMMeTpajiH (Skh A aa  B Hyi^TajiapHHnr chm- 
ueTpajjH) AeftiwaflH.

MEHEJIAH TEOPEMA — MEHEJIAft TEOPEMACH. Arap TyFpK 'ihshb; ABC  
j ^ 6ypqaKHHHr TOMOHJiapHHH eKH yjiapHHHr ^aBOMHHH C ',A '  s a  B'  Hy^TajiapAa (147- 
pacv) Kecn6 jT c a , y  ^ojiAa
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Mynoca&T ypOTJitt tiyji&Hi. Arap Tyrpn h« 3«15 yqfiypHaKUHHr tomohmphhh Kecca, 
KecMa.nap HHOTara Myc6aT f̂ hjihS oJiHHanH, arap TyppH i ib h ^  yqfiypqaK TOMOHJiapH- 
>tnar flanoMHHH Kecca, HHc6aT MaiiiJiHft k,hjih6 OJimiaflH. TecKapH jKywjia ^aw JpHHJiHjwp: 
arap (*) TPHrJiHK ypHH-w 6^jicar y  j ( o « a  A ', B ', C ' Hy^- 
Tajiap 6np TyFpH >iH3HKfla eTa^H, 6yHfla A, B, C—y'f6yp- a
saKHHHr yMJiapH, A ', B ', C ' —  yqSvpqaK TOMOHJiapnra 
Ikh  yjiapHHHr AaBOMJiapnra TerHUijiH Hyi^TaJiap.

M. t .  hh y n a  A \  B ' tia C  nyKTaHtinr 6np Typpn 
^wsinyia § th ic  KpHTepnicH cttijiam ja mjKjaa i^hjihui vyti- 
khh: y>na A \  B ', C' Hyi^Ta 6iip Tyfpn MH3Hnsa Sthuih 
ytiyH (*) MyHOca6aTHHnr ypHH.iH 6Jjihiiih '3apyp Ba kh-'
$<m, Oyiwa A, B, C — yqfiypqaKHHHr y i r a  y>iH, A ', B ' 
ua C ' nyKTaJiap aca moc paBnru^a BC, AC  fea A B  TyFpH 
>iH3HK,Jiapra terHiujiH .

M. t . c$epHK yi6yp'raKJiap yyyH ^aflHMra rpeK ojihmh MenejiaA (I acp) tomo- 
nHflaH HcooTJiaHraH 6yJiH6, y EBKJiHflra (9paMH3Aan oJiflHHrH I I I  acp) wawiyw 
fi^Jiran 6yjica KepaK. M. t . HHaaa yMyMHHpon Sjfanm  Kapuo reopeMacHHnnr (k.) 
xycyCHfi xojiHjHp.

MEHbE TEOPEMA — MEHbE TEOPEMACH — -wcjxjiepeHiu^Ji reOMeipHn reope- 

MacH 6>’jih6 , y  cHpTHHHr M  Hy^TacH^arH -n T em c  KecHMHH«Hi“ ^  wpHJiHnmii cHpT-

uBHr m y M  Hy^TaflarH HopMaji KecHMHiiHHr 3rpH JiH r«ra 6oF.iaftflH, s i i i h  nyilanarH  

4«>pMyjia ^pHHJiHAHp:

j cos e ° i '  <*> 

Cyii^a B — cHpTHHHr n  kpchmh TeKHCJiHrn 6HJiaH CHpTra ■yTKasiwraH AJ.V nopnaji 
opacH^arn 6ypM3K. (*) (JiopiMyJia 1776 ftHJifla (j>paHuy3 MaTeMararH )K. Mem>e ron- 
ra», 1785 ftHJifla st>jioh i^HJiraH M. t .  HHHr aHajiHTHK niJiojacHflflp.

A m ( . :  flHijiljefmunnaj! reOMeTpHH K y p ca ra  flOHp \ a p  Ka«Aa* khtoO.

MEPA MHO)KECTBA —  TyilJlAM  yjIHOBH— E b k jih a  $a30CHflarH £  Tynjiaw - 
nHHr MaH(J)Hj> 6yjiMaraH }i (£ )  a/mHTHB (jiyHKUHJicH: |x ( £ )  >  0; £ j  H £ *  =  0  6yjira im a 
fi (Ei) - f  (£ j) =  (i (£ j (J £ , ) .  CaHOKJW awHTHBJiHK x o ccac n ra  s r a  6J j i r a »  OHprHHa
^JITOB, HT>HH

P f  U E , )  -= s  1* (Ei) [6yiyia E ,  n  £y  -«= 0, i  #  /]
V «1 /  i » l

yjiMOB JIe6e r  T^njiaMHHHiir J j iio t h  fifjiaflH , Py jfJinoB tuyHflaftKH, T yrpn •irnH^flarii 
KecMaiiH«r 9-1’iobh ynm ir ysjT uinrH ra Tenr. JIe6e r  J jitobhhh aHHKJiaui mvmkh!! C^j i- 
raH TyiuiaMJiap ^ jimoivih T^tuiaMJiap flefiHjiaAH. yji«ioBCH3 T^njiaMra -rerHuiJiH i m n  
UepMejio aKCHoMacH^aH (i^.) (jxjftAaJiannui fi^jiH 6HJiaH anqa MypaKKa6 Ty3HJia^H. T . y . 
TymyimaCH t^njiaMJiap«HHr flecKpnnTHB iiasapHHCH, (jiyiiKUHH-iap Ha3apHHCH, dapij- 
jfo ju iap  Ha3apH»cHiiHiir Myjyrn TymyimacH/iHp.

A fl» 6 .: H . n .  H  a  T a  h c  o 11, TeopHn 4>yHKi;Hfl semecTBeHHOfl nepcMeiiHOft, ro e re m a ^ a T , 
M. . - J1 . ,  1950.

MEPAHCKAJl nPorPAMMA -  MEPAH HPOrPAMMACH — repMaimn yMyirrav- 
jihm ypTa M8KTa6JiapH yqyn TaSHamiyHoc na opaMJiap »aMHHT»HHHr komhccidkk 
TomoHiman rysn jirair fea my xaMHHTBHHr MepaHAarH (1905) CBteWHfla xiy^OKaua hh - 
jmnraH waTewaTHKa nporpaMitacH jiofiH^acH. M. n. MaTeMdTBKa jfyHraiujiafH «pH»p- 
mhcthk> oi ĥm FOsjiapHHH H^oflajiaraH, yHHnf Taura66ycKopH iieMHc MaTeMaTRrn 
4>. KJiefin 6y.iran. By nporpaMMa vateMaTHKa ^ n ra u iA a  acocHfl st>th6ophh rafiiaT
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Ba TexnHKaaa Kyn i^juiaiiHJiaAHraH (j)ynKmm TymyimacHra ^apaT^H. UlyHHHiaeK 
M. ,n .  TaiwiHMHHHr /lacTJiaOKH Coci^HMJiapHAa MareMaTHKa/iarH Tyuiyim a Ba xyjioca- 
jfapHH ^aTtH fi MaiiTHi^Hti acocjiaijacJiHKHH, CajiKH Kypra3MajiH i^ypoji, ppai{)HK Ba Typ- 
MyiOAaH ojiHHraH MHCOJiJiapra Kynpoi^ stTHOop 6epHiiiHH raJiafi lywAH. M. n. /la 
ojihA MaTewaTiiKa 9JieMeHTJiapH (^o cn jia , /;Hi|)(})epeimHa.T, HHTerpaji) Ba yjiapHHHr 
TaTdHKJiapHHH yTHm Ky3fla TyraJiraH . M . n. i^aiop MaMJiaKaTJiapAa, w yM Jiajan OpaH- 
iia a  Ba PoccHHAa yi^HTHui HLimra y3 Ta-bcnpnHH KypcaT^H. XIX acp ypTaJiapHAae^ 
M. B. OcTporpaACKHfl TaiuaOoycH fiHJiaii KafleTJiap KopnycJiapHAa MaTeMaTHK aHajiH3 
SjieMeHTJiapH khphthjiah, ypTa MaKTaOra (fiyiiKUHOnaji OoFJiaiiHiu ^atyiAa foh khph- 
thuihh sca  M. n. a3h aHHa HJirapH B. n .  IIIepeMeTbeBCKHii afiTraH s; ih .

MEPOMOP<I>HA{I <J>yHKUHJl —  MEPOMOP4> O yH K U ,H H  —  z  TeKHCJiHKAa aHa- 
j ih th k  6yjiraH  6wp ^HfiMaTjiH w (z) tbynKuHH 6yjiu6,  yiiHHr z =  oo ^ a n  ijmpiyiH Max- 
cyc HyKTaJiapH KVTCjiap 6yjiHuiH MyMKHii (^ . FIojiioc). M. (}). w(z)  =  f ( z )  : g ( z )  
KypHHHiuHAa TacBnpjiaHanH, 6vHfla f  (z) s a  g ( z )  6 y ry n  ^yHKUHsuiap (i^. U e /itje  (jjynK- 
iih h ). KynrHHa My^HM-wy^HM (})yHKu,HHJiap chii([)h M . (j). ra  ^apaiu jin /inp  (^ . AnajiH- 
TmecKHe 4)yHKUHH).

T p e K -n e p o i —  î hcm (6y  ep aa  Kaco MatiiocHfla) Ba p.op<j.o|— l u a o ,  KypHHHUi.
MEPCEHHA HHCJIA -  MEPCEHH COHJIAPH —  Mn =  2n —  1 KypHHHUiHAarH 

coHJiap, 6yH.ua n  —  HaTypaji coh. M . c. h h  h k k h jih k  caHoJ; cncTeMacH/ja (j)a^ar 6hp- 
aap  OHJiaH (H0JiJiapcH3) e3HjiaAHran uaiypaJi coHJiap He6 Tatpmjjjiam MyMKHH. H ap- 
jja^Hi^aT Mn =  2n —  1 coh h k k h jih k  CHCTeMa/ia 6yH,iaft e3iuia/iH:

M n =  2n — 1 =  2" - 1 +  2 « ~ s +  . . .  + 2 + 1  =  111 . . .  1 (n MapTa 1).

M. c. hh OHpHHMH ^a/iH 1 Ba Maxpa>KH 2 6yjiraH reoMeTpHK nporpeccHHHHHr 
flacTjia6KH n Ta ^a/iH h h fh h /ih c h  C H ^arnaa j^aM Ta-bpntjuiaui MyMKHH.

5^03Hp MauiyM 6yjiraH  Ty6 coiuiap/iaH 3Hr KaTTajiapn, ioyHHnr/;eK MatjiyM 6yji- 
raH  MyKaMMaji co m iap aaH  (i^. CoBepmeHHoe mhcjio) KymHJiHrn j^ap x h j i  AaBpjiapAa 
M. c. ep/iaMHAa TonHJiraH. n  HxraepHft MypaKKa6 coh 6yjiraH «a M . c. ^aM MypaK- 
Ka6 coh 6yjiHuiHHH ocourHHa Kypuui mymkhh. Byii/iaH n  Ty6 coh 6yjiraH/iarHHa M. c. 
Ty6 coh 6yjiHuiH kpjihS HHi^a/iH. 1963 fiHJira Ka«ap n  HHiir i^yfiH/iarH 20 Ta Ty6 
HHflMaTJiapHfla 20 Ta Ty6 M . c . xochji HHJiHHraiK n =  p =  2, 3, 5, 7 , 13, 17, 19, 
31, 61 , 89, 107, 127, 521, 607, 1279, 2203, 2281, 3217, 4253 Ba 4423 .

ByjiapAaH 3iir KaTTa caKKH3Tacn 50- fn ju ia p /ia  sJieKTpon xhco6  MaraHHajiapHAaH
iJ»8flajiaHH6 TonHJiHH.

MacaJiaH, 2S217— 1 hhht Ty6 coh (969 xnHaJiH coh) SKaitJiHrHHH aiiHi^Jiaiu yijyH 
696 AaH Kyn pai^aMJiH (xoHajiH) coHJiapiiH 6h p  nena mhht MapTa KBa/ipaTra KyTa- 
pmii, cy n rp a  sca  6yH/iafl coHJiapHH 23217 —  1 ra  6yjiHm aMaJiHHH 6 ax ap H u ira  T^ppH 
Keji/iH. B y j ĥcoS huihhh 6a>«apHui yqyH 1957 fiHJi/ia niBea j^hco6  MaiUHHacn 
5 ,5  coaT HuuiaAH. MacajiaH 28191 —  1 hhht MypaKKa6 coh (2466 xoHajm) SKanjiHrHiiH 
uauiHHa 100 c o it  HuiJia6 Ton/iH, 6npoK, ^03H prana 6y  coHHHHr SyjiyBMHJiapHAan 6 h- 
poHtacH j^aM TonnjiMaraH.

MypaKica6 coh 3K3HJiHrH MatJiyM 6yjiHuiHra Ba y3Jiapn TonHJiraH 6yjiHiuHra i$a- 
paMac/ian 6ai>3H aHwa khmhk M . c . HHiir 6HpopTa xaM 6yjiyBMHjiapH TonHJiMaran. 
MacajiaH, 31 xoHajiH 2101— 1 cohh Ba 77 xoHaJiH 2257 —- 1  cohh u iy jiap  wyMJiacH- 
AaHAnp.

'Bapna wy(j)T MyKaMMaJi coHJiap (i^. CoBepiueHHoe mhcjio) 2p— 1 (2p~ l ) KypHHHUi- 
fla 6yjiaAH, 6yiiAa p  Ba 2 ? - 1— Ty6 coHJiap (9fljiep, X V III acp). ByHAaH ^ ap  6 n p  mirH 
t y 6  M. c . TonHJiHiiiH HHrn wyijiT MyKaMMa.n coh to iih jih u ih h h  6m m p a m  A eran xy- 
Jioca Kejin6 MHKaAH.

A A a 6 . :  B , C e p n H H c K H f t ,  H t o  mw SHaeM h n e r o  n e  suaeM  o  n p o c T w x  qH C /iax, n e p e a  
c no/ibC K O ro, cpH3MaTTH3, M ., 1963.

METOAHKA nPEIlOAABAHHJI MATEMATHKH -  MATEMATHKA yKMTHUl 
METOflHKACH —  ypTa MaKTaSAa MaTeMaTHKa yn;HTHiiiHHtir fiyjuiapH Ba’ MeToAJiapa 
^anHAarH (j)an. Bouii^aMa aflTrftHAa, MaTeMaraKa y ^ n rau iA a  hxiuh HaTHwaJiapra spH- 
iuhui yMyH ypTa MaKTa6 Jt^yBHHJiapHra MaTeMaTHKaHH i^aHAai*.y^HTHUi. KepaKJiHrH 
J^H A a rH  $ai{. . . : . . . . • -: • ■ •
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y.nyp pyc MaTeMararH H . H . JIooaMeBCKHH M. y . m. r a  y.iKan 6 a ^ o  6epu6  «MaTe- 
MaTHKafla SHr My^HMH.—  y^HTHm ycyjiH/inp* fle6 earaH sa h  (v h h h t acap jiapn  TynJia- 
MHAarn «HacTaBJieHHe yqme.nnM  MaTeMaTHKH b rHMHa3Hax» homjih Ma^ojiacHra 
^apaH r).

M . $.  m. Aa JpTa MaKTaC MaTeMaraKa KypcHHHnr 9Hr ^Hftim Ba acocaH My^HM 
TeMa s a  6yjiHM.napHHH ypraHHin MapKaaHft ypHH Brajuia&M, Maca.'ian: 1) 4>yHKUHH 
(!<;. MepaHCKaH nporpaMMa), 2) reoMeTpnK ajiMatUTHpnui (j^. 3p.ianreHCKaq nporpaMMa), 
3) TeHrJiaMa Ba TeHrcH3JiHK, 4) aumPi aJiMauiTHpHm (ajire6pa, TpnroHOMeTpHH, MaTe- 
waTHK aHajiH3fla), 5) coh j j a iw a r H  TymyHMaHH pHEo>KJiaHTHpHui fohch , 6) .ihm ht 
TyuyHMacH (^ocnjia, HHTerpaJi, reoMeTpHK MHiyiopjiapHH —  y3yHJiHK, 103, ^ajKMim 
yjinaui TyuiyHiaJiapH JiHMHTra acoc.rianaflH), 7) yi^yBHHJiapHHHr (JiaaoBHft TacaBBypHHH 
pHBOKJiaHTHpHiu, 8) iiojihTexHHK TafteprapJiHK Macajiajiapn (y^yBuHjiapHHHr ^hcoC- 
,nau-., rpatj)HK «cam  sa  ^ h h  6hjihui MaJiaKajiapH, aMaJiHft MaTeMaTHK Macajiajiap Ba 
Gomi^ajiap), 9) vKyBii HJiapHHHr MaHTH^Hi* TacjmKKypHHH pHBowJiaHTHpHm Ba 6oii'na 
w acajiajiap.

M . y . m. neaarorH K a, MaTeMaTHKa TapnxH, MaTeMaTHK JiorHKa Ba MaTCMaTHKa- 
hhht y3H 6HJiaH y3BHft 6oFJiaHraH. MaTeMaTHKaHHHr pHBO/KJianHuiH Ba TypMym Ta- 
jia6 jiapn  M. y . m. pHBowJiaHHuiHra Ta-bcnp KypcaTa^H. K,- HaayKiiHH, fle^yKUHst, 
CHHTe3, AHaJiH3, AHa.iorHq, 'leopeMa.

A a &6.: B. M . B p a  h  c , MeiOflHKa npeno^aBaH nn MaTeMarHKH b cpeflHefl uiKojie, y in e flrH 3 . 
M ., — J I . , 1954; C . E . J l a n t i H  (pefl.), MeTO^HKa npeno^aBaHHH MaTeMaTHKH, t .  t .  1 » 2, y q -  
neflrH3, M . — JI., 1952 h 1956.

METPMKA —  METPHKA — 6npop reoMSTpHK cncTeMa^a hkkh Hyî Ta (aieMeHT) 
opacH^arH Maco(|)aHHHr « kh -6ypqaK yjiMOBHHHHr amiF;.iaHHui (H^oflaJiaHHm) y cy jm .

flH^wjiepeHUHaJi reoM eTpHwa f a .)  M . eft y3VHJiHrH 3JieMeHTHHH AH<j><j>epeHU.H&n 
KBa^paTHK ^opMaJiap epaaMH^a HiJoAaJiaui OnjiaH aHH^jiaHaAH (i^. PHMaHOBu reo-
MeTpHH).

TonoJiorHHAa M . x Ba y sjieMeiiTjiap opacH/iarH p  (x, y) Macoijia op^aJiH 6 epa- 
jiajiH, 6y p  (x, y) M aco^a 6epHjiraH TyanawiiH MeTpHK ({)a3ora aftjiaHTHpa^H (i^. MeT- 
pnqecK oe npocTpaHCTBo).

MH3HiyiH BeKTop Ba (jjynKUHOHaji (J)a3o.iapaa M . Maco(j>a Ba 6yp«iaK TyuiyHia- 
JiapHHH aHHiyiam ra hmkoh 6epa^H ran cKajinp KynaftTMa opjjajiH H<j)oaajianaflH.

METPHHECKAJl rEOMETPHH —  METPHK TEOMETPHH —  y sn ^ a  MeTpHKa Ta- 
HHHJiaHraH 6npop (J)g30HHHT xoccaJiapHHH ypraHyBMH reoMeTpHH. O/iaT^arH Ebkjiha 
reoMeTpHHCH M. r .  6fJiaji,a; MacaJiaH, npoeKTHB reoM eTpnsaa j^aM y3HHHHr npoeKTHB 
MeTpHKacH 6eJirHJiaHa^H, uiyiiHiir y iy n  yHH ^ain M. r .  *yM jiacH ra KHpHTHm M yu- 
KHH.

METPHHECKOE IIPOCTPAHCTBO — METPHK «t>A30 — myHAaft 6hd  TynjiaMKH, 
y n aa  (j>a30HHHr Hy^TaJiapH fle6 aTaJiraH M  Ba sjieMeH TJiapHHHr jjap wy4>THra M  
naH ra>ia 6yjiraH  M aco$a /ie6  aTaJiraH p  (M, M ±) >  0  coh moc KyfiHjiH6, y  ny- 
HH^arn uiapTJiapHH (M . (}). aKCHOMaJiapHHH) i^aHoaTJiaHTHpaAH: 1) afiHHHT aKCHOMacH, 
5iiHH M = M t  6yjiraH  Ba (jiai^aT uiy ^ojijia p  (M , M x) =  0  6y .n a jn ; 2) chmmctphsi 
aKCHoMacH, g u m  p  (M, M ^) =  p  (Mlt M)'  3) y>i6ypiaK aKCHOMacn, htjHH p ( M , M J +  
+  9W i .  M ,)> p (M .M ,) .

MncoJiJiap: 1) coh JijjH f a .  MHCJioBag ocb) p  ( ^ ,  x ^ = \x̂  — xt |; 2 ) n yjmoRjin

ij)a30 p (Mt , M t ) =  Y (*i2> —  *i(1))2 +  +  (xn^  —  3) THJib6epT (j>a30CH

00

2  (■*n2 )~ JP«))*; 4) KecMaaa 
n«=l

y3JiyKCH3 6j>jiraH 4>yHKHH}|Jiap (j)a3oCH (i^. rip0CTpaHCTB0 (j>yiiKaHiy) p (f, g) =  
=  max | f (x) —  g  (x) j; 5) KBa/ipa™ HHTerpajuiaHymiH (jiyHKUHsjiap <jia30CH p (/, g )=  

a<x<b

(H- r HJib6epT0B0 npocTpaHCTBo) p (Mt , M2)
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Maco<t»a M. $ - aKCHQMaJiapKtiHna- 

HOaTJHHTHpaAU-

365
MEUHEBO <IHCJ10 —  MGUHA CO H M — ;ih comhkh n  -  f t g  fle tf  Tatyxrim i

wjwaajiafUflaH yHHifr 10—7 ra<ta aHH^iHK CnjiaH ^Hco& iaHrau TanpHfJafi ^HfiiiaTH. h  
CQiinuimr 7- xoH araqa 6J.nraH TajyiHGHfi M fiM ara V  acp ^ aen  XHTofl,ia M av iy u  sww. 
M . c . n  co h h h h  lO " 7 r a q a  ajntuyiHima jytcofijiaraH  nwiflaHA waTeMaTHra A . MeuxA 
(1543— 1620) HOMHra i^y<iHjiran; yHHHr $aMHJiHHCH acJiHAa AnTOiineu (AHflpHM Au- 
TOHHeu) 6yjiraH , jigkhh y  M eu a  m a^ p an a  TyrHjira hh ywyh yHHM euHl fle6  aTaraHJiap.

355
[PerHOMOHTan <|>opMyjiaJiapH (l^.) homhhhhf KejiHfl 'iHnHmHra T ai^ocJiaH r.] y p j  Kacp

n  cohhhH y3JiyKCH3 K acpra (^ . HenpepwBHan ^poCb) efiHinnarH MynocH5 KacpjiapAau 
6a p n , Baw aH  n  cohh  acoccH3 pasHuiAa M . c. flefiHJiaflH (JlyAOJiwj) cohh  eSjiaii 
COJiiUU-THpeHr, ^ .JJy ,aoj]i»$o& o hhcjio , FIh-mhcjio).

AWHHMAJlbHUE JTOBEPXHOCTH — MHHHMAJl CHPTJIAP -  HXTnepnft h w - 
TacHAarH. JpT aqa ;arpHJinrH HoJira TeHr 6y.nraH cnpT (fy  KpHBH3iia). M . c . ^y fin n am  
BapHauHOH MacaJianH ewHui/ia nafiAo 6 ^ jiran ; 6epHJiraH (jiaaoBHfi enHn srpH  mhih^  
ap*a>Mi J i ^ b w  6ap<ia cnpTJiap hmh^3h 6epHJiran a rp n  «ih3hh 6hji3h qerapajiaHyBqH 

. MHHHMaji K)3ara s r a  6yjiraH  cnpT to iih jich h  (yHHiir homh JuiaHAan KejinO >tim^aH). 
3r,pH >qH3Hif TeKHC'6yjiraH v n a i  TeKHCJiHKHHHf 6epH jirair eni«n 9 rp *  '<iH3Hn
6HJiaH MerapaJtaHraH 6 ^Jia rn  6§ m ^u .  3 r p n  «ih3hh <{)a30BHfl tiH3Hn 6 y jira a  ^o ji^a  
sca, CHpT M . c . 6yjiHLUH yqyH y im n r 6ap<ia Hy^TaJiapH^arn ypTa^a srpHJiHrH Homra 
TeHr CJjihuih 3apypH0 mapTAHp; 6y uiapT eTapjiH rnapT 6yjia ojiMaea ^aM 6y  uiapT- 
hh i^aHoaTjiaHTHpybmh cwpTJiap M . c. «e6 aTaJiraH.

M. c. HHur '6ap<ia Hy^Tajiapn^arH t^ jihh srpnjiHrH Myc6aT sm sc , ht.uh yjiap 
'arapcHMOH cnpTJiap Gyjia^H. BeJibrHa $H3Hrn IlJiaTo chmjih Kapnacra TopTHJiraH co- 
Byn napAacHAaH <J>ofiAajiaHn6 M . c. ^ochji ^ h jih u ih h w  o^^Hfi SKcnepnveHTaji ycy- 
jimiH K jpcaT ran.

, A jtp fi.:.P. K y p a  a »  h T. P o 6 6  h ii c, Mto Taxoe MateuaTHKa, rocTajtH3Aar, 1947.

MHHHMVM 4>yHKUHH — <WHKUH5IHHHr MHHHMyMH. 1°. Bnp farapjw -
s k ih  y  =  [ (x) <>. m. — (fryHKUHHnHHr uiyHAafi f  (xq) KHfiMaTUflHpKH, 6y ^x iuaT  ap- 
rvueHTHHiir Xq ra  eTapjim a »khh 6apqa ^HftwaTJiapH^ <{iyHKHHH i^a6yji ^ujiaAHrau 
HHT-MaTjiap^aH KaTTa SyjiMafiaH (148- pacM). <t>. m, hhht (Jxjpwaji Tavpwjm: arap  
f (x )  <j>yHKi(HHHHHr aHH^jiaHHtu co^acnra TerHuuiH 6JjiraH (jt# — 8, jco +  0) opajiHK- 
HHtir Gap<ta x  Hy^TajiapH^a

J * dx. By M H cojuiapw



M H H O P 223

/ ( * )  > f  (*o) ‘ (*)
KiircH3.i>!k OaiKapH.ica, / % )  ^HfiMaT f(jc) $yHKu,H!!HHHr MHnHvyMH CyjiaaH, (By 
^anAa /  (x) (J»yHKUHs x<) Hy^Tafla MHHHMyMra 9ra 6Jjia«H.)

2°. Kyn y3rapyBH«jiH «  =  f  (xt , xt , . . .  , x „ ) = f  (p) 4>. m , — fy n K a B m m jr  
ny^T ara B cvaranqa bkhh  6 J j i r a a  6ap<ra Hyifra-iapAa i^aCyji ^H jiaA nran ^ h 8 .w j » |w -  
^an K a rra  O^JiMaraH /(js10> Xm, . . .  , jc«o) =  f  (Pa) (149- pacw ra  n a p a H r ,
y u aa  n  * = 8 , % « = * ,  * » “ = # ). .

u =  f ( x t , . . .  , xn) = » / ( p )  <D. m. kHHf <J>op«a.i m pH $H : arap >m(Ta- 
HHi<r 4>yHKUHHHHHT aHHiyaHHiu co?(acH HWfla 'liyOTH myHflaft BTpoflm fa . OKpecT- 
nocTb totkh ) MaB*yA 6yjreaKH, 6y aTpoiJwHHr 6ap>ia p  HynrajiapH yqyH

m > fipo) <**)
TeiircHSJrtK ffestapHJica, 6y ^yHKUHa p0 ( * 0, xt0, « . .  , xn<>) HyKTaaa »WHHMywa 
wa 6?Jia)(H (6ouii^aqa afiTraH.ua f  (p0) =  /(*io. %>> • •« . */w) KHftMar <I>. m. 6y-

(*) Ba (**) MyHoca6aTJiap naTinfi TeHrcH3j<HKJiapAa CawapHJiraH jjoji^a, rop  
Ma%HoA8rH <t>. m. 6yjia.HR, aKC jjtwiAa KeHr MauioAarH <l>. m. MateKy* CyjiaAH. B a i-  
88H 4>. « •  hh HHCCfffi MHHHMyMAan (k;. OTHocHTe.ibHbiS MitHHMyM) 4>api( ^hjihbi ynyn
a6e«JHOt MHHHMyM flefiHJiaAH.

%■. Heo6xosHMtK ycjiOBHB SKCTpeMyMa. /I,0CTaT0'jn&ie ycjioBHn 9KCTpeMyi«a. 
JlaT. m inim um  —  sn r  kh>ihk.

IHHHKOBCKOrO HEPABEHCTBO -  MHHKOBCKHA TEHrCHMHTH —  coHJiap- 
HHHr p  flapawajiapm-a o h a  OyjiraH K yBnA anm a k ^ P h h h u ijih  TeHTCH3JiBn:

J_
P

* - i

*
1 n ;

M2 k i ' 2 > r  
k= i

6yHAa 6yTyH /> >  1, ak Ba fc* Jiap aca MaH(J)HS 6^'JiMaraH cOHJiap. M. T. y*i6yp"MK 
fmp TOMOBHHHHr y3yHJiHrH yHHHr ^ojiran hkkh tomohh y3yHJiHKjiapH 3HFBHAHCH*aii 

-Kana ®yjia omafiAH Ae6 TacAH^JioBHH .waiu^yp«yt<5ypqaK TeHrcH3JiHrHiiHHr> y iiy n
JiamranHAHp. n  yjnow iH  <J>a30fla x  =  (xu  .................xn) Ba y  =  '{ylt y%, . . .  , m,)

ny^rajiap opacHflarH vacotjia

P (* . </) =  |  2  l*A— V k f  
l * = i

coh 6HJian anH^jianaAH. M. t . hh 1896 fiHJiAa neMHc MaTeMaTHrH r ,  MhhkopckhB 
TonraH. K- TejibAepa nepaBeHCTBo.

MHHOP — MHHOP. D  AeTepMHnaHTHKnr (eKH A  MaTpnuaiiHHr) k  - TapTii6jiH 
MHiiopH —  D  AfiTepMHnaHTnHHr (Skh A Ma TpnuaHHHr) HxTHepHfi k  Ta fiyjiH Ba k Ta 
ycTyHHHHHr; kecHuiaui wofinaa TypraH 3.ieMenT.iapAaH Ty3HjiraH k  - TapTH6jiH *e- 
Tt-pMHIiailT.

n - TapTHOjiH A^TepMnnaHTHHHr ( ckh  n  - TapTH6jiH KBaApaT MaTpnuaHHHr) k  r a  
fiyjiH ( * <  « ) Ba k  Ta ycryHHHHHr KecHuiHtu xofiH /ia TypraH SJieMeHTjiapaaH T yaan - 
raH M. Ba ^CMraji n —  k  t a  ft^Ji Ba n —  k  Ta ycTynHHHr KecHUiuui mofiHAa ty p ra n  
».w «eirrjiapA aii ty3HJiraH M . jteapo Tyji^HpyBUH M. Jiap AefiHJiaAH.

M. TatpH^HAaH rny napca KejinO mh^3ahkh, MHHopHHnr ajire6paHK tvjiahpyb- 
qhch yHHur TyjiAwpysw MHHopn 6HJiaH 6«p xhji -ckh jWAan ^a^aT  nraopacH 6 hjbh 

^HJiaxH.
K- Ajire6paHiecKoe AonojiHeHBe, Pairr MaTpHUbi. KpcweKepa — KancjuiH Tcope- 

Ma, KpaMepa npaBUJio.
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MHHyC — MHHyC — ropH30HTaJi HH3HK maKJiHAarH MaTeMaraK Hiuopa 6yjiH6, 
afiHpHU! aMaiiHHH eKH MaH(j)HiS coHJiapHH 6ejirHjiaw,na nyjuiaHHJia^H. JTaT. m inus —  
KaMpoK,. .

M HIlyTA—MHHyT— TeKHC CypMaKJiapHHnr vjiw ob 6npjiH rH  6yjiH6, rpaA yciiH H r ^  

6 y j ia r a r a  TeHr. M. ^ h h lu h k ; unpH X  6HJiaH 6ejirn jiaH aA H : Macajian, 6eui MHHyTra TeHr 

a  6ypiaK H H  SyH ^aii e3Hm MyMKHH: a  =  5 ' ;  M. h h h t g g  6 y j ia r n  ceK ynA  (iq.) sefiH - 

flaAH.
MHHMAJI EflHHHU,A —M A B \yM  BHPJIHK —  (0 ,1 ) KypHHiiuiAarn KOMnjieKC 

coh (k. KoMiuieKCHue <iHCJia). M. 6. i ^apcjiH 6HJiaH 6ejirHJiaHaAH. M. 6. HHHr KBaA* 
p a ra — 1 ra TCHr, t'2 =  —  1, i3 =  — i, i* =  1 Ba yMyMaH i*n =  1 (n —  6yTyH), 
M. 6. — 1 HHHr KBaapaT HJ1AH3H 6n.iaH /  —  1 =  ±  i TeHrJiHK op^aJiH 6oFJiaHraH.

MHHMAJI MACTb KOMnjieKCHoro incjia  
M A B ^yM  KHCMH — ^a i^ H fir  b coh. B at3an z  
co<J> MaB^yM bi cohh AeftH.iaAH, y ^oJiAa b coh 
jia^H. k. KoMnjieKCHbie 'incjia.

MHHMOE HHCJIO — MABX^yM COH —  a 
Aa b +  0; a, b ^ a i^ H f t  coiwap, jitm i M. c. 
luieKC coh. a =  0 , b #  0 6^.iranfla a +  bi M.

a - t - b i  —  a-\-bi KOMnjieKC coHHHHr 
= a +  bi KOMnjieKC cohhhht M. k- 
\ .  n . OJiAHAarn K03({)(})HuHei!T AefiH-

bi KOMnJieKC coh (k .) 6yjiHt5, 6yH- 
0  OyjiraHAarH z  =  a  +  bi kom- 

co<J) MaB^yM coh AeftHJiaAH, zM . c . 
inraH Hy^Tajiap opiqajiH TacBHpjia-KOMiuieKC TeKHCJiHKAa ^a^Hi^HH x  v i ^ a  e r a a t  j 

H3AH. j
M H O ro rP A H H H K  TpexMepHoro eBKJiHAOBa npocTpaHCTBa —  yq  yjmoBjiH cb k jih a  

4»a30CHAarH K S ^ lE K  —  AacTjia6KH ^apaui^a tckv p Kyn6yp'iaKJiap 6HjiaH nerapajiaH- 

raH reoMeTpHK jkhcm. By tckhc KynOypuaKJiap I . hhht e^JiapH, Kyn6ypMaK tom oh- 
jiapn K. HHHr ^MppaJiapn, Kyn6yp'iaK yqjiapH sc; K. nifflr y^jiapH  AeftmiaAF. #naA a  
aHni^po^ TaipH^n: K. neKJiH coHAarn TeKHC k> iSypiaKJiapnHHr niyHAaa TynjiaMH- 
flnpKn: 1) Kyn6ypiaKHHHr ^ap Cnp tom ohh 6ouim  Kyr.6ypqaKHHHr (6npHHqHCH 6iuiaH  
VMyMHfi tomoh 6yflHqa, ht>hh K . hhhi" i^nppacH SyfiHqa i^yuiHH 6yjiran Kyn6ypuaK- 

hhht) tomohh 6yJiaAH, 2) ^ap Cnp KynCvp'iaK/i.aH ^yrnnH Kyn6ypqaKJiap opKajiH 

yra6, 6oiiif;a HxTHepnfi KynCyp^aKKa Kejinui MytfKHH.

Arap K. cijiepara roMeoMopcj) Cv.iranH ^ojiAal ei^jiapn oaahA  Kyn6ypqaKJiap 6yji- 

ca, v  oaahh K. AefiHjiaAH. O a a h h  K. HOJib w h h c jh  K. ^aM AefiHJiaAH (h;. P o a  no- 
BepxHocra). HoJib WHHC.TO K. yuyii /leK apT  —  3fijiep  TeopeMacn (^ .)  ypHHJiHAHp. 

Arap oAAHii K. hhht 6apqa Hyi^TajiapH yHHHr HxTiiepHft Sfh  op^aJiH yTyBiH TeKHC- 
jiHKHHHr Cnp T0M0HHAa eTca, y  naBapni^ K. AeftHJiaAH eKH, arap yqjiapn oaa«9 

K. ra TerHiujiH oyjiraH HxraepHft AB  KecMaHHHr fiapna Hy^Tajiapn 6y  K. ra TerHin- 
jiii 6yjica, y KaBapn^; K. AeflHJiaAH. By T atpn^A aH  KaBaPHK K. naBapnn (Jmrypa-’ 
jiapHHHr (^. BwnyKJiad (JiHrypa) xycycnft >;o.th 3K3HJiHrH KeJin6 MHi^aAH. Arap Ka* 
napH  ̂ K. HHHr 6apia e^Jiapn  6np  hcmjih MyHTa3aw KynCypqaKJiap na 6apqa K^ne^jm 
6ypiiaK.napH TeHr (MyHTa33M) 6yJica, 6yHAaft K. MyHT33aM K. AeftHJiaAH. MyiiTaaay 
K. jiap ^aMMacH 6yjin6 6em Typra (IlJiaToH wHCMJiapn) 6yjiHHHuiH ^aTTo E bk jiha- 
HHiir «AcocJiap»HAa hc6ot 3TH.’ira» (221— 225- pacMJiapra i^apaHr).

Bapqa e^JiapH ^ ap  xhji hcmjih MyHTa3SM KynCypqaKJiap Ba 6apia Kyne^JiH 6yp- 
qaKJiapH TeHr Skh chmmctphk 6yjiraH K;aBapHK; K. apHM MyHTa33M K. (ApxmieA 
KyneKJiapH) AeftHJiaAH. K- npaBHjibHhie MHororpaHHHKH, MHororpaHHuft yroji, rip H >  
Ma, nnpaMHAa, IlapaJiJie-ienHneA, Ky6, MHoroyrojibHHK.

A fla fi.: A . A  j i e K  c a  H A P o b, Bw nyKjibie MiiororpaHHHKH. M . — Jl.,  1950. E . C . <I>e* 
A o p o B ,  H aqajia  VieHHH o  (tin rypax , C n6 . 1885; f l .  H . I l e p e n e J i K H H ,  K ypc  aneMeBTapwo# 
reOMeTpHH, 1 . 2. IocTeXM AaT, M . —  J l., 1949; Q. T. A i D K H H y a e ,  «MaTeMaTHMecKoe npocBeuie- 
HHe», 1957, J *  1.

MHOrorPAHHblfil y r o j l  —  K ?nEKJlH ByPHAK —  ft^iiajiTHpyBMHCH oa-
A«ii KynSypqaK 6yjiraH HKKHTa KOHyc CHpT 6yuuiHFHHHHr (i^HCMHHHHr) 6hph- 
Aan jjochji 6y.nraii reoMeTpHK ({mrypa, Konyc cHpraHHr S  yMH K. 6. yaH -aeataJUiAH 
(150- pacM>; yqn S  Hy^TaAa 6 $ m 6 ,  ftyHa-iTHpyBMHHHHr yqjiapn opKajiH yryBsa
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Hypjiap K. 6. hhhi- i^HppajiapH nmmaw- K>ymHH KHppajiap opacHAarH gypqaKJiap 
K. 6. HHHr TeKHC 6yp43KjiapH AeftHjiaAH. TeKHc.nHKHHHr ^ymnH .s^Hppajiap Chjcw 
q era p a jiaH raH  i^HcMJiapH K. 6. eiyiapH  flefiHJiaflH. Ei^JiapHHHHr coHHra ^apaG K. 6. 
y q  eiyiH , TypT e^JiH 6ypqaK jiap /icMH -iain  Ba >;oKa3o.

5

150- pacM.

PacM ^a S A B C D  TypT e ^ jm  6ypqaK TacBHpjiaHraH. A rap  flyHaJiTHpyBqii Kynoyp- 
oaK i^aBapH^ 6yjica, K . 6. ^apapni^ K. 6. flefiHjiaflH. A rap  K. 6. hhhi- 6apqa tc k h c  
Ba HKKHeKJiH 6ypqaKJiapH moc paBHUifla TeHr 6yjica, CyiiAafi K. 6. MyHTa33M K. 6 . 
flefiHJia^H.

y q  en,JiH'Oyp'iaKAa HXTHepHfl 6 n p  TeKHc 6ypqaK  ^ o J ira n  hkkh  TeKHc 6ypqaK  h h - 
FHHflHCHflaH KHqHK Ba yjiapHHHr aflHpMacHflaH KaTTa. K,aRaP HK K . 6 . TeKHC 6ypqaK - 
JiapHHHHr HHFHH^HCH 360° fl3H KHqHK.

M H0r03IIA4HAH <t>yHKUHfl — K tfn  KMftMATJlH <J>yHKUHJl — KeHr Mat- 
Ho^arH 4>yHKUH>i (k.) T ym yH qacn  6 v jih 6 , 6vHfla x  apryMCHTniiHr aiiHi^jiaHHui co^a- 
cH^aH oJiHHraH ^ap 6np i^HHMaTHra y  y 3rapyBqHHHHr 6np § k h  6np Heqa ^ h h m 3 th  
(§ k h  qeKCH3 Kyn ^HftMaTH) moc KCJia^H /\e6 (J>apa3 lyuiiiHaAH. K . i j. ij). KynHHqa 6Hp 
Heqa 6np (JiyHKunajiap ep^aMHfla H<J)o/iajiaHa,nH. MacajiaH, y2 =  x  ify n o c a .
6aT  6 h ji3 h aH H ^jiaH ran hkkh  i^niHtaTJiH y  (JiyHKUHH _^yfiH^arH HKKHTa (JiyilKUHH e p . 
jiaMHfla 6epHJiHuiH mvmkith: tj =  +  \ f  x  > y  — —  x. K . i^. (J). ra  y  =  A rcsin  x  mhcoji 
6yjia^H (^ .  ApKCHHyc).

K- AHaJiHTHqecKaa (jiyHKUHH, AHaJiHTHqecKoe npoflOJiweHHe.
MHOrOMEPHOE nPOCTPAHCTBO (/i-M epnoe npocTpaHCTBO, jiHHeftHoe npoCTpaH- 

c tb o  (i^.) n  H3MepeHHfi) —  K y n  y jlH O B J lH  4>A30 (n yjiqoBjiH (J)a3o, n  yjiqoBjm  
qH3HKjiH (J)a3o)— p e a ji $ h 3 h k  (Jia30HHHr OHpop aOcTpaKuHacH 6 y j ia  ojiaflH raH  yq  y ji-  
qoBJiH (J)a3o TymyHqacHHHHr yMyMJiauiMacH. K ynH H qa aJire6paH H H r 6at3H  aMajiHfl 
M acajiajiapH  TafiHHft ^ o Ji/ia  6 y ii^ a ft yMyMJiauiTHpHiujiapra o jih6  KejiaAH. M acaJiaH , 
k  Ta HOMauiyMjiH m  Ta Cnp jkhhcjih  qH3Hi^jiH TeHrjiaMaHHHr eqHMjiapH TyiuiaMH 
K . y . 6^jiaflH.

K . y .  (J). reoMeTpHHCHHH ypraH H iu KynHHqa KynrHHa aM ajinfl Ba «x}> MaTeMaTHK 
M acajiajiapHH ^ a j i  i^HJiHiura ep^aM  6epaflH . P eaJi <Jih3hk 6 a 3 o  y q  yJiqoBJiH ^H p, qyHKH 
TaHJia6 ojiHHraH caH o^ cHCTewacH^a jkhcmhhht HXTHepnft naftTflarH  Ba3HHTH yqT a 
coh (yqTa KoopAHHaTa) 6HJiaH aHH^jiaHa/m.

MHOrOMEPHblB HHTEPBAJI — K ? n  yjIHOBJIH HHTEPBAJI — nojiHHHTep- 
BaJIHHHT (v%.) XVflAH V3H.

M H 0 r0 0 E P A 3 H E  — K y n X H JIJ IH K  — y3apo KecHLUMaftAHraH Ba qerapacH 3 cnpx 
TyuiyHqaCHHH n  yjiqoBJiH ^O JiaT ra yMyMJiauiTHpyBqn MaTeMaTHK Tym yH qa. C(J>epa 
Ka6n o/mHft CHpTHH ypraHHuiHHnr HOKyjiaiijiHrH myHflaKH, c(J)epa/ia Maxcyc wH^aT- 
Jiapn 6y.7Maran siroHa KoopAHHaTaJiap cncTeMacHHH 6epHiHHHHr h jiow h flyi^. JleKHH 
ciJiepaHH E b k jih a  TeKHCJinrHHHHr flOHpacnra roMeoMopcJ) 6yjiraH  Ba 6np-6HpHHH k,hc- 
m3h i^onjiafiAHraH 6yjiaK Jiapra a*paT H ui (151- pacM) Ba j^ap 6np 6yjiaKKa tOKopHAa 
3CJiara6 y ra jira H  S,- roMeoMop(J)H3M epflaMHfla KoopAHnaTajiap cncTeMacHHH k h p h th iu  
MyMKHH.

151- pacM.

1 5 -1 3 3 4
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A ra p  i -  6^jtaxHHHr P  n y n z a c n  S* r e m o m p Q n m  epxaM H»  AOMpaHUw (jc, y ) ■ n *  
TacHra ^Tca, 6h3 x  o a  y  cm aagaw iH a j w p a ^ r a  P  H yK K H inr KoapAimaTaaapH ahS 
aTa5MH3. A ra p  P  H y n ia  fiapxaH Bra h k k h  vi a a  Vj CyjiaKMfl nerw iw H  6$ a e a , y  S .  
6anaH 6 o fjih h  6JjiraH  Vi Ba S* 6HjiaH 6 o fjih ^  6yjiraH  jc*, i/t  KOQpAXHamnapra 
s r a  6yjiaflH. IUyHAaft hh jiho , Xj Ba y 2 Jiap Jtj Ba y x jiapHHHr (J)yHKu,HflJiapH e jjia^ H  
(Ba aKCHHHa).

K^nxHJiJiHKHHHr a6cTpa*T TaipH ^H  Kynnnqa cijiepa y i y a  yHHHr KOHCTpyKUHHCH 
6aeHHAaii Kejin6 m h i^ah : 6HpHHqH^aH, TonoJiorHK X  <j)a3o  m B x y A ; 6y §ax>  E bkjiha-

HHnr n yJiioBJiH omhi  ̂ Y j + ^ T T T r T x l  <  1 u-apHraroMeoMopD 6yjiraH cohh  
M eoH  {&,•} TynJiaMJiap 6hji8h  ^oiuiaHraH (6yH,aa n  K . HHHr JjmaMJiHrH flewHJiaflH), 
S / , h w h  V{ -  S  roMeoMop$H3Mjiap TonojiorHK <{>a30Aa KoopAHHaTa CHCTewajiapHHH H(})oaa- 
jia<iAH {Si vi KoopAHHaTajiap CHCTeMacHHH H(j)OAaJiaH,UH). A ra p  P  Hy^Ta P £  vi f) v j
uiapTHH ^aHoaTJiaHTHpca, y  aKKHTa ( x v  x 2..............x n) Ba ( * / ,  * / ,  . .  . , x„')  Koop-
AHHaTaJiap T^ruiaMHra s r a  6yjiaflH, myHHHr y iyH  x ’ (i  =  1, 2, . . .  , n)  Jiap x lt  x 2,
.............. x„  jiapHHHr (JiyHKuHHJiapn 6yjiaflH. A rap  x {  (i =  1, 2 .................n)  jiap  x j
(j  =  1,2.............. n )  HHHr k  v a p ia  AH(j)4>epeHUHaJiJiaHyBMH (JiyHKUHHjiapH 6yjica, X  <j)a3o
Ck  cHH(j)JiH K . 6yjiaflH. A rap  6y (jiyHKiiHajiap aHajiHTHK 6yjica, y  jjojiAa K..aHajiHTHK

K . AefiHJiaAH. | v / J  Tyn.iaMJiap S /  roMooMop$H3MJiap Oii-iaH 6aprajiHKAa K . HHHr

jiOKaji KOopAHHaTajiap CHCTeitacH AefiHjiaAH.
C ^ ep a , Tcp, TeKHCjiHK hkk h  Jjim objih K . r a  mhco.t 6yjja#H. TwHCJiHimarH Typpn 

qH3HKJiap Tyn.naMH ^aM h k k h  yjmoBJiH K . 6^jiaflH (TyFpH >iH3H^ K . HHHr HynTacH 
4 <f6 TacaBByp i^HJiHHaAH).

A aa® .: n  C . A j i e K c a H f l p O B n B .  A.  E 4 > p e M O B H ' i .  O icpK  o ch o b h u x  noiiaTHfl to -  
nojioriiH, OHTH, M . — J I .,  1936.

M H O ro C B jU H A #  O B JIA C T b—  K ? n  E O fJIA M JlH  C O \A  —  6np 6oF.iaMJi« 6yji- 
MaraH co ^ a  (i^. 0 6 jiacT b , OflHocBa3Haa o6jiacTb). B o m ^ an a  aftTraHAa, K- 6 . c. Aa 
co^aHHHr y3H M  ho .ih6 H ynT ara aftjiaHH6 KeTMafl^HraH enHK s rp n  MH3HH MaBJKyA. 
KoopAHHaTaJiapH

r < x *  +  y * < R

(6yHAa 0 < . r < R )  TeHrcH3JiHKJiapHH i^aHoaTjiaHTHpyBMh nyi\Ta.nap TynjiaMH, h ih h  
^ajii^a K . 6. c . r a  o a a h h  mhcoji 6y jia  oJiaAH.

M H O ro y rO J lb H H K  —  K y n B y r H A K  —  eimi^ chhhi^ 'i io h ij . A ra p  K . h h h t ^aM- 
Ma y u iap H  6h p  TeKHcJiHKAa e-rca, y  tc k h c  K . AefiHJia£H, a ra p  ^awMa yqjiapn  6hd 
TesHcjiHKAa eTMaca, y  $a30BHfi K . AefiHjiaAH. OAaTAa K . fle6 aTaJia/iw aH  tc k h c  K. 
napajiaAH. Chhhi^ whshj; KecMajiapn (^HCMjiapH) K. HHiir ToMOHJiapn, c h h h ^  mh3hi^- 
h h h f  y>uiapH (KecMajiap y<uiapH) K . h h h t  yqjiapH  AefiH.ia.HH. A rap  K. afijiaHara 
roMeoMopd) (i^.) 6yjica, y  oAAHft K- AefiHjiaAH. B od i^aqa  apTraHAa, y3HHH-y3H nec- 
MafiAHraH K . 6yHAaft 6yjiaAH: 1) ytiHHr jqap 6n p  yqHAan (jiai^aT U kkhtom oh 'tHt^aAH,
2) TOMOHJiapH yMyMHfi H y^Tajiapra s ra  sv a c  (yq jiapn  TOMOHJiapria TermiiJiH 9Mac),
3) yMJiapn TOMOHJiapHAa eTMafiAH. OAAHft 6yjiMaraH K . rojiAy3cHMOH K. ^aw AeftH- 
jiaAH. SjieweHTap reoMeTpHWAa acocaH oAAHft K . KapaJiaAH. B a t3an TeKHCJiHKHHHr 
enHn ch h h k  mh3hi^ 6iuiaH <ierapajiaHraH i;hcmh K . AcC aTajiaAH. A ra p  K . y 3HHHHr 
6npop TOMOHHAa eTraH TyFpn MH3HiyiaH SyTyHjiafl 6np tom ohab  eTca, y  K,aBapHi^ 
K . AeftHJiaAH; 6ouiK,aqa aftTraHAa K . HHHr HxraepHfi hk k h  A  Ba B  Hy^xacHHH Ty- 
TaiUTHpyaqH Kecwa 6y  K. r a  6yTyHJia8 (y3HHHHr 6ap>ia ny^T ajiapn  6hji3h) rerHuuiH 
6yj>ca, y  i^aBapw; K. AeftHJiaAH. 3^ap ^anAafl oaahB  K . yM.iapHnarH 6ypMa«Jiap fiH- 
ih h a h c h  180° (n  —  2) r a  TeHr, 6yHAa n — TOMOHJiap cohh . Kynfyp>ia»5HH n  fiypqax 
Ae6 a ia iu  ^ a n  y y m m ,  6yHAa n —  TOMOHJiap (yMJiap) cohh (n ^ 3). K- /leJieHHe 
K pyra, UpaBHjibHbie MHoroyrojibHHKH.

M H Q ro y r O J Ib H b iE  WHCJIA -  K f  IK y P H A K J lH  C O H JIA P —  t»kh c K jn6yp- 
MaKJiap OHjiaH Matjiyw TapTHOAa 6oFJiaHraH coHJiap. K- c . h b h t  » r  co aa^ ch  y i 6yp- 
MaKJiH coHJiapAHp. B yjiap
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1, 3. 6, 10, 15, M , . . . .  . . .

cofwap Ke-T»a-KeTJinnij(aH nfiopaT 6ym6 ,  hkkhhhh ^aHHAan 6ouuia6 ^ap 6np ^a.iH 
yqjiapH yqTa Hy^TaHH SepsupiraH yq6ypqaK?aH (152- pacn), m h  Hy^TajiapH coiih 
3Hr 03 6y-iraH yiCypsaKflaH, c\'Hrpa roMOHJrapH 2 MapTa KaTrajrauiraH K arra yqfiyp- 
qaMaH (6 nyKTa), yHjaH KefiHH T0M0HJiapH 3 MapTa KairaJiauiraH yq6ypqaimaH 
(10  HyFja) reosKTDHK ft^ji 6hji8h jjochji ^HJiHHaOT aa ^oKaso.

1, 4, 9, 16, 25, 36..........ri1, . . . coHJiap KeTMa-
KeTJiHrH (153- paCM) KBaapaTHK conjiap C^jia^H. 1, 

n (3 n — 1)
5 ,1 2 ,  22 , 3 5 , 5 1 , , , .  / , — ------- . . . .  coHJiap

KeTMa-KeTJiwrH (154- p aa i) 6eui6ypnaK.nH coh- *  
jiap 6yjia,iw Ba >;0Ka30.

)^ap x hji TapTHSjiH K. c. uiy fifji 6HJiaH 
5(0CHji ^KjiHitaflH. q 6ypqaKJiH n-con p j  chm- 
bojih 6HJian 6ejirHjiaHa«H aa j^yiUmarH ^opnyjia  
6yfl*qa aHH^jiana^H:

„ n ( n  + 1)
ffln = n  +  ( q -  2)

By (JiopMyjiaHH 6y»flafi t«uh^hh k h jih u i j(8m MyMKHHi

/ £  =  n  - f  Sn,

6yHAa n  cohh q 6ypqaKJiH couHHHr TapTH6 HOMepu, S n —  6hp«hhh  Hojira Tenr 
(0  ̂ =  0 ) , aPHpMacH s c a  (<j— 2 ) ra  r en r  S^ jiraa  ap«(jiMeTHK tipw-peccHHHHnr flacTjiaSicH 
^agJiapH ftHFimflHCH,K. c . noJiHroHaji coHJiap jjaM flefiHJiaflH.

152- pacM.

t u  h
153- | mcm. 1 5 4 - pacM.

K. c. BaBHJion.8HKJ«pflB H o jira  fHUiT er»;naH»uiHi ^HCfl&namAa n a is o  CyJiraH a e fl 
4>apa3 f(HJiH(ura acoc 6op. K. c. BaBHJionaan rpexjiapca yrraH (n jj^ a ro p q H ji^aan  
6ouuraRS). Rnotyam  K . c. ^ a ^ H ^ a  6 y ry H  6np khtw U  e3AH (9paM H3^aH oJiflHHra 
I II  —  IV acp). M aieM aT H K a?apH xqH jiapH , MacafiaH, y q 6 y p q a i tw  c o m ia p  XHB^ncroHAa 
(spaMH3Aaii ojiflH nrH  II ac,p5a ) ,  X h to A a 3  (1 3 0 9  fin n ) M atjiyM  6 J j i r a « ,  # e 9  TacflHi^- 
jiaftsnJiap.

K . c. 6h^hh OepMa, Blijtep, JIarpaH»c, JTeacaHAp, T aycc aa 6ouu^a k^ofhhb Ma- 
TeMaTHKJiap tujryjuiaiiraH . K,- ®HrypHue qncjia, ApHi^MeTwiecKHfi paa,

A fl» 6 .: H . %. A  e  n  m a  h , H cTop«* apH(t>«eraKK. V ^ n tf ln c a , M... M#9.

MHOTOMJIEH (hcwihhom) — K yiT^A ^ (roJiHHOW) —  P  Mafi^OHflarH n  Houa-b-
jiyMJiH (K jrojafl) —  P  MaHaoH^arH n  HOMarbjryMjm flHpj^afljiapaaH ncTaraHqacHHHHr 
flHFHHflHCH (l .̂ OSHOTJieH). K. .^JiapBHH ^HJHUJ TapTHBHHH XO^JiaraHHa ajIMafflTH- 
pHui MyMKHH. K. r a  HOJib K03(j)(j)HUHeHTflH HXTHepHfl 6Hp^a;iJiap nyiiiHiu oa 6yHBaS 
^aAJiapuH K. zian o jih 6 Tauuiam  MyMKHH. P  MaiiflQHnarH n  HOMauiyMJW 6apqa K. 
jiap  Tj^njiaMH K. jiapHH nyuiHiu Ba yjiapHH KynaftTHpHm (k . npoH3Be,ieHHe m hoto- 
qjieHOB) aM ajuiapHra HHc6aTaii ^ajii^a (^. Kojibuo) TauiKHji KHjia^H. K. h h h t yxm aui 
j^aAJrapHHH HxqaMJiam wyMKHH (i^. FIpHBe^eHHe noao6HbiX qjienoB). K . hh KaHOHHK Tac- 
BHpjiaiu MyMKHn (^ . KaHOHHqecKoe npeACTaBjienne).
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Ba-b3aH sjieM em ap MaTeMaTHKaAa oxHprH aMajiH ^yuiHiu (afiHpHiu) CyjiraH aji- 
rcfipaHK Hibo/ia K. fleftHJiaAH, MacaJiaH, 5x3 —  3 lg a - f  xy  - f  4y.

M H O rO H JlE H  flE JlE H H Jl K P y r A  —  flO H PA H H  B tfJlH W  K ^ n ^ A f lH  —
—  1 ) :  (x —  1) =  / ( * )  =  xP“ 2 - f  . . . - f  x  +  1 Kyn^afl. yHHiir Hji,iH3.napH

I coHHHHHr p - jmpawaJiH H.iaH3Jiapn 6yjin6, y .iap  1 Aan (jjapiyiH OyjiaAH. f l .  6. k . 
pauHOHaji coiuiap MaftaoHH^a KeJiTHpHJiMaiiAH. UHpKyjib Ba 1ih3 fh 'i epAaMH.ua MyHTa- 
3.im p  6ypaaK acau i ^ H A a r H  MacaJia f l .  6. k . ra  y3BHfi OoFJiaHraH. K,- ypaBHeHHe 
ji<'jienHa K pyra, flejieHHe Kpyra.

M H O rO H JlE H  H y jlE B o H  C T E n E n H  -  H O JIH H H H  flA PA )K A J!H  K P llX A fl. 
P  iwafiAOHAarH kvn^aA-iapHH TeKiiiHpHiHAa 6y MafiAoi HHHr ho .ia3h  (Jiap^jiH aieMeHT- 
jiapH, j?*bHH KOHCTaHTajiap H. A- k. AefiHJiaAH. Kyn^aAJiapHHHr OyjiHHHiu H33apHH- 
ciiAa KynrHHa wacaAajiap H. a . k. r a  Gy/iHHHiuraMa aHHi-;jiHKAa i^apajiaAH.

MHO>KECTBO — TynJlA M  — MaTeMaTHKaHHHr Mŷ HM TyinyHqajiapHAan 6HpH. 
By ryiuyiiwa aKCHOMaTHK ^OJiAa KHpiiTHJiaAH ea j;en i^aHAaft sjieveHTap rym yH na-iap  
Cp:^a.lH TaipH(|).iaHHUIH MyMKHH 9MaC. T . TepMHHHHH 6>’HAafi TaBCH^aaS TyiliyHTHpHUI 
m;mkh i: HXTHepHft Ta6uaT.iH 6 ab 3 H  o6i>eKTJiapHHHr 6 H pjia iuM acH , Ma>KMyH, 6yHAa 
<6i>eKT.iap §kh napca.iap  T . 3.ieMeHT.aapHAHp. T. HxraepHH TaoHaT.iH sjieMCHTJiap- 
Aan Ty3HJiHuiH MyMKHH 6yjica j;aM, ^ a p  6np TaftHii-iH T. 6n p o p  yM yM nl x occajiap ra  
(C eJirH Jiapra) s r a  G yaraH  saeM eHTjiap 6HpHKMacHHH 5njiAHpaAH. T. 9JieiieiiTJia- 
puiiHHr 6y vMyMHft xocca.iapH  ^ a p  6np T . h h h t  HOMHAan 6h .ih h h 6 TypaAH. M acajian, 
6yTyn coHJiap T . Aa 6apqa saeMeHTJiap (Jm a T  6yTyH coHJiap 6 y m 6 ,  6v xocca 6apwa 
9.1'MeiiT.nap y>iyH yMyMHfiAHp. B y x occara  3 ra  6yjiraH  6ap aa  o6teK Tjiap 6y  ^oaAa 
T. a3h H6opaT. LUyHra yxm am  KOHHOTAarn io.TAy3.nap T .,  TeKHcaHKAarn Hyi^rajiap 
T ., 6apMa ajieweHTjiapH h c k .th  T. 6y jiraH  T ., co h h  h c k jih  aaeM eiiTaapA aH  Ty3HjiraH 
T. Ba Couii^aaapHH TeiaiiHpHui MyMKHH.

MHO>KECTB TEOPHJI — TynJlAM JlAP HA3APHJ1CH — MaTeMaTHKaHHHr 6wp
6y.iHVH 6vjih6 , TynjiaMjiapHH yjiapHHHr ko h k p p t TaSnaTHra 6oF.iaMacAaH ypraHaAH 
(H MHOwecTBo). T . h. Tynji;iM.'iapHH y3apo 6np KHfiMaTJiH moc.ihk (i^. CooTBeTCTBHe), 
TapTii6jiaHraH.nHK (k,. B noane ynopflAOHemioe m hojkcctbo), TynjiaMim aKCJiaHTHpHin 
KaoH MyHoca6aTjiap H yn jan  H33apHAaH TeKiunpaAH. ^ 3 a p o  6up ^HihiaTjiH mocjihk 
TyuiyHHacH Ta6HHH xoJiAa TyiuiaMHHHr ijyBiiaTH (i{. M omnocTb Miio>KPCTBa), KapAHHaji 
coiu iap  (i^. KapAHHajibHoe hhc.io) Tymym tajiapHra o .jh6  KejiaAii; TapTn6.iaHraH.iHK 
Mynoca6aTH Tpaiic4)HiiHT coHJiap (i^. TpanccjiHHHTHbie HHCJia), c y n rp a  sca TpanciJiHHHT 
HHAyKHHH (k,.) Tyuiyim ajiapHra o .ih 6  KejiaAH, TynjiaMjiap ycTHAarn 3ur o aah h  aMaji- 
jiap  KyfiHAarHJiap: 1) HXTHepuft «Miiiy;opAarH» TynjiaM.iapHHHr 6npjiamMacH (h h - 
fh h ah ch ) U A Ka6n 6ejirHJianaAH (6yHAa a  —  Tyn.aaMHH aHHKJioBHH chmboji) Ba ^en

a a 1
6y.'iM araiiAa 6 H rra  A a T ynjiaM ra  T ernm jiH  6 y jiraH  6 a p i a  sjieM ?iiT .iap MaxMyHHH 6 h .i - 

^HpaAH, 2 ) jja p  i^aHAafi TyiuiaM Jiap MajKMVHnHiir KecnmM acH ( f l ^ a  K a6u 6 e jirn jia -
a

iiaAH) j^ap 6 n p  A a T ^n jiaM ra  T ernu ijiH  6 y . i r a n  6 a p ia  SJieMeHTJiap TynjiaMHHH 6 h .ia h -  

paA «. T . w yA a a6cTpaKT Ha3apHH 6yjiraH H  >;o.iAa SHjyiHHT-iapAan x o .ih  SMac 
(^ .  M aT eM aTpiecK H e napaA oK C u); 6y  3HAAHHTJiapAaH ^yT y jijjiii y q y n  6ab3H  6 n p  «omhk 
KypHiiH6 TypaAHraH» ijoHAaJiap^aH —  ancHoM ajiapAaH (k,. U ,ep v e .io  aKCHOMa) B03 Ke- 
'i i iu ira  ryFDH geJiaAH. T . h . Aa h k k h  K a r ra  okhm  6 v jih 6 , y jiapA an  6 h p h  Il,epM eJio 
aKcHOMacHHH th h  oJiaAH, h k k h h h h c h  a c a  h h k o p  KH-iaAH.

T . h . MaTewaTHKaAa c3jimoi;jih ypHHHH srajuiaftAH. T . h. yTraH acpHHHr oxh- 
pH^a aHajiH3iiH KaTtHft acocjiaS (coh ^aKHAa fleAeKHHA TabAHMOTH Ba m y Ka6Hjiap) 
yiiAa peB0JHou,HH ncaAH. XX acpAa T . h. FOHJiapn MaTeMaTHKara HHaAa CHHrn6 6op- 
Moiyia. S^THMOJiJiap H33apHHCHHHHr Ha3apHii-TynjiaM anciioMaTHKacn MaTCMaTHKaiiHiir 
6y TapMOFHHHiir s n r  MycTaxKaM nofiACBopHra afijiaHAH. T . h. AHtJx^epeiiuHaa Teur- 
jiawaJiapHHHr cniJiaT iia3apii!icHAa (k . KaqecTBCHiiaH Teopua), T onoiori^ iA a (n ), Ba- 
pHauHOH ^HCo^Aa, xa i;HK,Hii ysrapyBHHJH (JiyiiKUHHaap Ha3apiiHciiAa KeHr i$jijiaHaAH. 
T . h. HHHr Maxcyc 6o6h n  yjmoBAH E b k jih a  (fiaaocHAa Hy^TaBHft T ynjia\u iap  K,ypniu 
vacajia jiapn  6HJiaH uiypyjuianaAH (k. HecKpHnTiiBiiaa TeopHH Miio>KecTB). T. h. hh:ip 
acocqHJiapH uex MaievaTHrH B. Bo.ibuano, hcmhc MaTCMaTiiKjiapH r .  KaiiTop Ba



MOflyjIb CPABHEHH3

I ' .  fleAeKHHA >;Hco6.iaHaAH, y jiap  6y  H33apnHAa acocnfi xyjiocajiap  T onraiw aa 
(X IX  acp).

Aflafi.: n .  C. A ji e K c a H A P o b, Bae^enrie b  o6m yio Teopaio MHOxcecTB h <t>yHKc;nS. 
forTexH3flaT, M . —  J I„  1948; H. H. JI y  3 n u, Teopaa (tyHKunS fleiicTBHTejibHoro nepeMeHHoro, 
yineA rH 3, M ., 1948.

MHO)KECTBO 3HAHEHHH 4>yHKUHH — <l>yHKUHJl KHflMATJlAPHHHHr 
TynJIAMH -  9PKCH3 ^3rapyBHHHHiir fa. OyHKuna) K,a6yji ^HJia,iHraH ^HftMaTJiapn 
TynjiaMH. <J>. t .  ^yHKUHHiinnr y3rapHm co^acn «e6 ^am aTajiaAH. KynHHqa apry- 
MeHT ^H^MaTJiapHH h h t SepHjiraH E  TynjiaMHAarH <J>. i .̂ t . ,  s i h h  apryMeHT £  Tyn/iaa 
6yflm a y3rapranAa (jiynKUHH f;a6y:i i^HjiaAHraH ^HftMaTjiap Tynjiawn ypraHHJiaAH, 
MacajiaH, y  =  x2 +  3 4>yHKUHHHHHr — 1 <  x  < 4 KecMaaarH nHftMaTJiapH Tynjiaun
3 <  y  <  19 KecMa 6yjiaAH.

MHO)KHTEJIb — K ynA flT yB H H  —  KynaiOBHH &e6 aTajiraH coh §kh H<jx>Aa«M 
KynaftrapaAHraH coh eKH H<J)OAa. a -b  KynafiTMaAa a  —  KynaioBqn, b— KynaftTyBHH- 
AHp. KynaiOB'iH 6HAan KynaHTyBiH 6HprajiHKAa KynaftTHpyBqanap aehm ann. B at- 
3aH: HopMaJiJiauiTHpyBiH KynafiTyBiH (i;. HopMHpyiomHft MHOKHTeJib), HHTerpajuioBqn 
KynafiTyBiH (t;. HHTerpnpyiomHH MHowHTejib) 6unan hui KypHiura Typpn KejiaA” .

a  c
J^ap xhji Maxpa>KJiH Kacp.iapiiH ^yiuHuiAa, MacajiaH —  +  fiHFHHAHHH jjhcoO- 

jiauiAa KacpjiapHHHr acocnft xoccacn  6yftH<ia y-nap a n r khmhk yMyMHft M a x p a* ra  
KeJiTHpanaAH, 6ynHHr y iy H  >;ap 6np KacpHHHr c y p a ra  ^ a p  6hp Kacp yqyn  j;ap  xh.i 
6yjiraH MatJiyM coHra KynafiTHpnjiaAH (i;. HaHMeHbmee o6m ee KpaTHoe). By Kacp- 
jiapHHHr >;ap 6npH ra TernuuiH  K . TyjiAHpyBUH K . AeflHJiaAH. TyJiAHpyBqn K . (6h- 
Phh>ih Kacp y iy n  ab, hkkhhhhch  yqyH 1) OAaT^a Kacp cypaTHHHHr v an  TOMOHHAan 
toK opnra e3HJiHO, T arn ra  i;hhluhk; hk3Hi; eKH eft 4H3H6 i;pHJiaAH:

a _c_ atb +  c 
b +  ab'1 =  ab* '

MOAyJIb KOMnjIEKCHOrO HHCJIA —  z =  
= a  +  bi KOMnJIEKC COHHHH r MOflyjIH —
ManiJiHH 6y.iMaraH • / a2 +  b2 j;a^HK,Hii co a . Kom- 
nJieKC coHJiapHH reoMeTpHK TacBnpjiauiAa K . c. m. 
KOOpAHHaTaAap 6omHAaH z KOMruieKC coHHHHr a<j>- 
^HKCHraqa (n .)  CyjiraH M aco^ara TeHr 6^JiaAH. 

KoMnjieKC coHJiap KyiiaftTMacHHHHr MOAyJiH Ky- *5 5- pacM. 
rafiTyBiHJiap MOAy-i-MpnnHHr KynaftTMacnra TeHr.  
K . c. M. I z| 6nJiaH 6ejirnjiaHaAH (155- pacM), 6HHo6apHH, |z) =  a2 +  62 Skh 
|z| =  r. K,. A6coJiioTHaH BejiHimia qncjia.

MOAyJIb nEPEXOflA — yTHIU MOflyjIH. Acoch a  6yjiraH  JiorapH^MJiap (k,.)

cHCTeMacHAaH acocn b 6 y jira n  JtorapHcj)M.nap cHCTeMacnra y ra u t  MoAyJiH M  =  jQg  ^  

coh. A rap  acocH a  6yJtraH .norapH(j>MJiap Ma-bJiyM 6y.ica, yjiapHH M  r a  KynaftTHp»6, 
acocH b 6yjiraH  jiorapH(j)MjiapHH j;ochji i;HjiaMH3, h ih h  logs x  =  M  lo g fl x. MacaJiaH, 
yHAH jiorapntbMJiapAaH (*j. fleCHratHbift jiorapHijiM) HaTypaJi JiorapH4)M.iapra (k;.) v th iu  
MOAyjiH M  =  2 ,3 0 2 5 8  . . .  r a  TeHr. HaTypajt jiorapH<j>MJiapAaH yttJin jiorapH<j)Mjiapra yTHUi 
MoAyJin M =  0 ,4 3 4 2 9  ra  TeHr. K- JIorapH<j)M.

M OflyJIb CPABHEHHfl — TAKKOCJIAMA MOflVJIH — coHAapHHiir uiynAaf 
x o cca ra  s r a  6y jiraH  HxraepHfl TynjiaMHAHpKH, 6y  TynjiaMAa yHHHr HXTHepHfl hkkh  
cohh 6HJian 6npra yjiaptiHHr S h fh h ah ch  Ba aflnpMacH ^araauiaA H . CoHJiap Ha3apaH- 
CHAa 6yTyH conjiapAan Ty3HJiran MOAyJiJiap i;apaJiaAH. Bapna 6yHAaft T. m. finpop 
m  coHHra KappajiH 6yjiraH 6ap>ia coHJiapAaH ndopaT 6yjiaAH. Arap a  — 6 aftnpva 
m r a  6yjiHHca, h ih h  t  r a  KappajiH 6yjiraH coHJiapHHHr T. m. Cyjica, coHJiap Ha3a- 
pHHCHAa a  cohh b coHHra m  MOAyJi 6 y fim a  Ta^KOCJiaHaAH [chmbo.ohk paBHiiiAa: 
a  =  b (m od m )] n e6  aftTHJiaAH.



%3G MQflyJIflPHAfl OyHRUHfl

MOflyJlJiPHA)! * y H K U H »  -  MOflyJW P <j>yHKUHJl — aH^HTUx ty tw a m
| k .)  6 J jih 6 , aprywenTHHH fleTepMHHaHTH 1 r a  TeHr 6 y .ira H  6H pop 6yTyH cchjih  icacp-

a x  +  b
^ h 3hk;jih a jm a u iT H p m n a a , h i h h  x  h h  cx r a  a J iv a u m ip H u if la  KH#MarH J a rap w a if lH ,

tyiifla a, b, c Ba d  —  6npop CyTyn co iw ap , | ® ^  | =  1 .

M. <J). aBTOMop^) tj>yHKUHBHHHr ( k . )  x y c y c H i ^ o jin f ln p . flaB pH fl 4>yHKiywuiap 
(i^. riepHOAHMecKHe ^yH ioiH H ) M . 4>- HHHr xycycH H  ^ o j ih a h p  (M acajiaH, c o s  « j t$ y H K -  
iih h c h  x h h  x +  n r a  a ja ia iD T H praH aa  y 3rapM a*AH, 6yH *a n —  HXTnepnfl 6yTyH  c o h  
na a  =  d  — 1,  b — n, c =  0).

MOJIbBEAftE ♦OPM yJIbl — MOJIbBEfiflE <K>PMyJlAJIAPH- TeracJiHKflarH
TpHroHOMCTpHH (jiopM yjiaJiapH 6yjiH 6, ywCypqaiuiHHr TOMOHJiapa (v3yHJiHKJiapH) Ba 
CypMaKJiapn opacn/iarH i^yfiHfiarn 6oFjiaHHuuiapHH Hijjo/iajiafiflH:

A — B . A ~ -  B
a + b  005 2  a —  b s ln  2

c =  . C  : c ~  C  ’ 
s in  cos

CyHAa a, b, c —  yqCypqaKHHHr TOMOHJiapH, A, B, C—SypMaKJiapn. TapMH 6y  ij>opMy- 
jiajiapHH 6oiu«;a MaTeMaTHKJiap ^aM 6HJiraH 6yjica-^a; yjiap w to ic  MareMaTHrH 
K. MoJibHeflfle homhfb l^yftHJiraH, qyHKH y 6y ({iopMy.fia.iapHH n^n HuijrarraH.

MOMEHT cTeneHH k  cjiy<iafii!of< BeJiiriHHbi — Taco/nnjmft Mm^nopHHnr k- ^apa- 
waJiH MOMEHTH —  ( |  —  M)k mh^^ophhht MaTeMaraK KymJiHHiH, 6yH.ua M  — 5
HHHr MaTeM3THK KyTHJIHIUH. % MHI^flopHHHr ^HCnepCHflCH (l^.) 2- TapTH6jIH M . flHp. 
H. C jiyiafiH afl pe.in<iHiia, MaTeManFiecKoe own/iaHHe.

MOHOrEHHAfl 4>yHKUHJI —  MOHOrEH <J>yHKlJ,HJl —  KOMnjicKC j3 ra p y B - 
t o j i h  ana.iHTHK tjjyHKUHH TyuiyH<iacHHHHr yMyMJiauiMacH. Arap KOMnjienc y a rap y B - 
s h j ih  f(z)  ijiyHXUHH KOMnjieKc coH jrapnnH r HXTHepHH E  TjiviaM H A a a n H ^ n a n ra n  Ba 
6 y  TynjiaM HHnr o n p o p  z0 j ih m h t ny ivracH /ia  ^ o c i i j ia ra  s ra  Cyjica, y  3{0JiAa f (z)  
^yHKUHH z0 nyKTa.ua M. cj). fleftHJiaOT. Arap f ( z )  ^yHKima E  TynjiaMHHHr jjap 6np 
nyi^TacHfla M. $ . 6 y jic a ,  y  ^ o /i / ia  f  (z) ^y H K u n a  E  TynjiaM Aa M . <j). O y jia iH . E  
TynjiaM  c o ^ a  6 y jiraH  jjo ji/ia  M. (t). TyiuyHM acn anajiHTHK ijjyHKUHH T y m y m ac H  6HJiaH 
6 iip  xh.h 6y jia /iH . A h 8 jih th k  6yjiM araHH  ^ o jif la  M. ([). Jiap  yMywan a ftT ra n a a , ana- 
j i h t h k  <j)yHKUH5iJiap 6 h ji3 h  K y n rn n a  yMyMHft x o c c a j ia p ra  a r a  (M acajian, flnij>$epeH- 
HHajiJiam n ,onA a.iapn, aroHajiHK x o c ca c n ) .

A aa(5 :. A. H . H a p K y i u e B K i ,  T eopna  aHaJiHTii'iecKHX 4>vhki;hI1, TocTCXH^naT, M . — Jl„
1950.

MOHOTOHHAJI IIOCJI EflOBATEJIbHOCTb (hjih i})yHKUHH) — MOHOTOH 
KETMA-KETJIHK (Ekh cjiyHKUHfl) — ycMaft/wran ei<H KawafiMaft^Hran KeTMa-KeTjihk
(eKH ijiyHKUHq) (k . nocjieAODaTejitHocTb).

MOHOTOHHO B03PACTAK)mA3 (y6biBaioma;i) nocjie^oBaTejibHcicTb h jih  <j)yHK- 
UHH —  MOHOTOH FCyBMH (KaMaroiwn) KeTMa-KeTjinK eKH <j)yhkuha —  ycyBMH (Ka- 
vaioBMH) Kenwa-KeTJiHK Skh (jiyHKHHSj (^ . Il0CJiefl0BaTejn>H0CTfe).

MOHTE-KAPJIO METOfl — MOHTE-KAPJIO METOflH — Howqpra M^Tjia *h- 
coCjiam MaTeMaiHKacHHHHr ^ ap  xhji wacajiaJiapHHH TaK.pH6Hft e ^ m u s a  Kerer ny jijia - 
HaAHraH m ctoa: KappajiH HHTerpajijiapHH ^HcoCSjiam, /iH$(bepeHHHaji TeHrj»*ajiapHH 
eqHiD Ba m yHra yxm aw jiap . M . k . m. HHHr m o ^ h sth  iqyfeiflarm a: raiyfflOHfl jjhco6- 
Jiam KfipaK 6yjiraH  x  MHKAopra uiyimaH 6 n p  |  Taco/mijiH# MHKaop moc K ejinqw jia- 
Ahkh, ynHHr M \  MaTeMaTHK KyTOjiHJ:H (i^. MaTeMaTHHecKoe oxautaHHe) *  ra  TeHr- 
JiamaHHraii 6yjiH iun KepaK. C y n rp a  6y  TacoAH(j)iiii MHKjAopHHHr 6 a p  Heqa iptiSntaTH 
CHpop ycyji 6HjiaH TonHjiajHH, j;ochji ^HjiHnraH ^Hf-MaTjiapAaH ^ p ra ^ a c R  % mniyjop- 
HHHr TaKpHCnft i^HfiMaTH a e 6  i^a6yji ^iuiHHaziH. Taco;iH$Hft conjiap rac(#iH$Hft co M ap  
wa«BajiH«aH eKH Cnpop ^ihshk  MaH6a>iaH ojiHHaaH ckh coHjiap HasajmacHHHHr nerofl- 
^ a p n  CHJiaH >;HCo6jiaHaflH (nceBAoTacoAH<j)Hft coHJiap).



MyJlbTHnJlHKATHBHAH <t>yHKUHfl

1

MacajiaH j"f  (x) dx  hh TonHiu yqyH [0,1] KecMaAa TeKHC Tai^cHMjiaHraH h ,  £2,
o

l

l N TaCOAH(()Hri COHJiap KeTMa-Ke TJIHrH OJIHHaAH B3 |  f  (x) dx  HHHr Ta^pHOHfl I^Hft-

/d,)+/(y+°... +faN)
MaTH CHtJiaTHAa ^afiyji ^HJiHHaAnraH ----------------------^ ---------------------  mhk,aop ĵ ochji

^HjiHHa^H. Ey epaa f  (x) HHTerpajijiaHyBqH 'lerapajiaiiraH (JjynKUHH. ByHAa MH^a^H- 
C

raH xaTOHHHr ~ y —■ Aan KaTTa 6yjia o.iMacJiHrH s^thm ojih aMajiAa 6itpra TeHr 6jr-

jia^H, 6yH^a C — f ( x)  ra  6qfjih^  6yjiraH 6«pop y3rapMac MHiyiop. M. k. m. y w  
HHHr ^HMopxoHajiapn fn jian  M auixyp 6 v jiraH  maj^ap HOMnra ^y fin jiraH .

MOPA — MACKE POHH nOCTPOEHHJl — MOP— MACKEPOHH flCAUIJIAPH—  
TeKHCJiHWia (Jias^aT unpK yjib 6njiaH 6a*apH Jia^H ran reoMeTpHK sicauijiap. M .— M . n.  
yjiapHH y p ra H ra n  aanHHjiHic MaTeMaTHK T. M op Ba HTajibsm MaTeMaTHni JI. Mac«e- 
poHHjiap homh 6njiaH  aTajiran. n. reoMeTpHwecKne nocTpoeiinsi, MacKepoHH nocTpoe- 
h hh

MOmHOCTb MHO)KECTBA — TynjIAM HH H r KyBBATH — «3jieMeHTjiapHHHHr 
cohh* TymyimacHHHHr HXTnepmi ('leKJia ^aM^a MeKCiia) T^njiaMJiap yiyH yMyMJiaui- 
raHH. T. i .̂ 6epnjiraH Tynjiat*ra SKfliiBajieHT 6yjiraH 6apqa TyiuiaMjiapra, Hbim 
ajieMeHTjiapn 6epiuiraH TynjiawiiHHr sjieMeHTjiapn 6HJiaH ysapo 6«p ^iiflMaTjiH moc- 
jiHKAa fiyjia jiaAHraw Sapva Tyn.iaMjiapra yMyMHfl 6yjiraH napca cwfiaTHfla anHi^- 
jiaHaAH.

T . i^. TyuuyHMacHHii MaTCMaTnnara TynjiaMjiap Ha3apHHCHHimr acoc>iHCH T. Kan- 
Top KHpHTraH (1879). T. KanTop MeKCH3 TynjiaMjiap yqyH ^ap xhji i^yBBaTjiap Mas- 
wyfljiHrHHH Hc6oTJiaraH.

Cmcthoc MHOJKecTBo. KoiiTHHyyMa npo6jieMa. A  TvnjiawHHHr ^ynBa™ Kfnnn- 
s a  &y TjrnjiaMHHHr KapAHHaji cohh .neftHJiaAH Ba KaHTopnacHra x  6HJia« (*;. Ajie^»)
fejirHJIflHflyiH

M yABPA 4>OPMyJlA — M yABP <l>OPMyjIACH — TpHTOHOMeTpHK uiaKJifla Tac- 
BHpjiaHraH KovnjieKC cohhh napaw ara KyTapHdira hmkoH ^epaAHran (})opMyjia. M. (j). 
6ynAafi KypiiHHinra sra :

2" =  [p  (cos +  i sin  <p)]n =  p n (cos n  <p +  / sin n q>),

6yHAa p — KOMn/ieKC cohhhht moaj'Jih (i^.), cp 9ca yHHHr apryMeHTH, cos n<p Ba sinnq> 
Hi|)oaajiapnH cos 9  Ba sin  <p hhh t ;sapawajiapH opi^ajiH H(j)oAaJiamAa M. ({>. AaH (f>of(- 
AajiaHHjiaAH. M. <j). H. HbiOTOHHHHr ,iv c th , hh tjih3  MaTeMaTHrH H . MyaBp homh 6HJia:i 
aTaJiraH. yHHiir j^ m p rH  KypHHHuiAarH H^oAacHHH JI. 3foiep 6epraH. M. (J). 6ab3aH 
MoaBp (bopMyjiacH Ae6 ^aM lopnTHJiaAH.

M yjlbTH nJIHK ATHBHA fl T P y n n A  — M yJlbTH njIH K A TH B  T P y n n A  — uiyn-
Aafl rpynnaAHpKH yHAa acocHfl rpynna aMajiH • chmboji 6HjiaH §3HjiaAH Ba Kynaft- 
THpHui Jie6 aTajiaAH ( k;. rpyrara). Jlar. m ultip licatio  — K^naflTnpHiu.

M yJIbTHnJIHKATHBHAH 4>yHKUHJI —  M yJlbT H njlH K A TH B  <t>yHKUH9 .
K,yfiHAarn h k kh uiapT CasKapHjiraiiAa n  apryMeHTHHHr 6apqa HaTypaji K,HftMaTJiapH 
yqyH aHHKJiaHraH Q(n)  $yHKUHH M. (j). AefiHJiaAH: 1) >;eq 6yJiMara!ina fH ira  k  yqyn  
Q (k) y= 0, h ih h  Q (n) aftnaH HOjira TeHr SMac Ba 2) (ks, k2) =  1 6yjiraH/ia Q (kt t h ) ~
— Q(ki)-Q(k-i) Syjia^H. Arap 2- uiapT HKKHTa Hx™epHft kt Ba k2 coh yqyH (y3ap o  
Ty6 (tyjiHiuH mapT 3Mac) <5a«apHjica, ({lyHKUHH TyjiHi^ M. 4>. AeftHJiaAH.

M. (t>. MHCojuiapH: Sftjiep (})yHKUHHCH (i^.), Me6nyc 4>yHKii,HacH (k,.), n HaTypaji 
coHHHHr HaTypa.i 6yjiyBqnjiapH connra Tenr 6yjiraii t  (n) iyHKUHH, n HaTypaJi coh- 
HHHr HaTypaJi 6yjiyp.qnjiapH fHFHHAHcnra TeHr a (« )  (jyHKUHH; /  (n) =  ns Aapanajia 
(J>yiiKUHfl sca M, ({>, 6yjuiaiH 6H.aaH 6npra Tyjini  ̂ M. ^aMAHp.



HABJlA-OnEPATOP (y -o n e p a T o p  hjih onepaTop raMHjibToiia) —  HABJIA-OflE- 
PATOP (v  onepaTop §kh TaMHjibTOH onepaTopH) — ^yflHAarH KypHiiHoiaarH ah<1> 
$epenu.Haji oiiepaTop,5Hp:

d . d . d 
v  ~ d x l +  d 7 ^ + d z k '

6yiiAa i, j, k — Chpjihk opToroHaji EeKTopjiap. Arap f ( x ,  y, z) CKanap ^yHKuna 
Cyjica, y Ĵ OJiAa

df df . df 
=  + ^ k  =  g r ad / ,

Arap F (x, y, z) —BeKTop cJiyiiKann Syjica, ht>hh F (x, y, z) =  u (x, tj, z) i +  
+ o  (x, y, z) j + ' w (x, y, z) k Oyjica, y xo.’i/ia

du dv dw  
=  ^  +  ^  +  5 T = d . v F ,

V sa  F BeicTopjiapmiiir KynaftTMacn /icranAa yjiapHijHr CKa.i«p KyriafiTMacH TyuiyHH- 
jiaflH (i^. CKa.iHpnoe npoH3BeAenne).

BeKTOp KynaflTMa yqyn:

/ dw  d v \  du dw \ (dv du\
=  \ T y  ~  T z )  * +  ! *  ~  T x 1J +  Id i “  dijl k = rot F '

2- TapTH6.TiH aMa.i.iap: \ f  =  d iv g rad  f, 6yHAa A —  Jlan jiac  onepaTopH (i^.),

[ W  /]  =  rot grad f  =  0,

VV F =  grad div F,

[V [ V m  =  ro t  F,
V l \F ]  =  div rot F = 0 .

K. OnepaTop.
HATEJ151 TOHKA — H A rE JIb  Hyi^TACH — yuOypqaKiimir ynJiapiiHH yHra 

enAOiii MH3ii.iraH ai”'.naiia.iapiiHnr i^apaMa-^apmH eTraH TOMOHJiap 6njiaH Tyi^na- 
uihiu (ypHHHm) H y^TaJiapnra TVTauiT HpyBMH TyFpH qH3HiyiapHHHr kcchuihui Hy^- 
Tacn. B y HyKTa yHH ypraHraH HeMHC MaTeMaTiirn H are jib  homh SHJiaii aTajiaAH. 

HAHEOJlblllHft OBWHH flEJIH TEJlb— 3HT KATTA yM YM Hfl B y jiyB H H : 1°.
Bwp nena H aT ypaji cOHHHHr SK yB  —  a^, a 2........... a n coHJiapnAaH ,\ap  6npH  6yjiH-
naAnran Myc6aT C0H.iapflaH sn r  KaTTacH. Maca.iaH, 16 na 24 coH-iapHiiHnr 3 K y B n  
8, KynHHHa y 6ynAaft e3H.iaAH: (16; 24) =  8 ei<H 3K Y B  (16; 24) =  8 .

3 K y B  Tyuiyn'iacKAaH KacpjiapHH i^HCK;apTHpHiiiAa fjio^AaJiaiiHjiaAH. Bnp ne>ia 
coHHHiir 3 K y B  hhh H3Jiam y^yH yjiapHH ry6 KynaflTyBMHJiapra a>i<paTHUi Ba an r 
KH'iiiK /iapa>KajiH yMyMHfl KynaiiTyBqH-iapAaH nyriaiiTva Ty3Hiu KepaK. MacaJiaH, 
16 =  24 , 24 =  23 -3 . JXeuax, Oepn.:iraii c o iu a p  y>iyn 3 I< y B  23 =  8  ra  TeHr,



HAHMEHbUIHX KBAAPATOB CnOCOB

yMyMHft ^oJiAa hkk h  co h h h o t 3 K Y B  h h h  H3JiauiAa E b k jih a  ajiropHTMHAan (n .)  
(pofcajiaHH^aAH. Arap h k k h  cohhhhp SKVBh '1 ra TeHr Oyjica, 6y  coHuap y3apo  
t v 5  con;iap ( ^ . B3aii.MHo npocTbie HHCJia) ne&ujiaw.  3 K y B  (a, b) SnjiaH 6 y  coh-  
-lapnHHr snr k h h h k  yMyMHfl 6yjiHHyBHHCH (k . HamieHbiuee o6ui.ee KpaTKoe) Kynaftr- 
MacH ab KynafiTMara TeHr.

2. fu f i ...........fk KynnaflJiapHHHT 3K yB  —ft , f.2, Kyn^aAJiapHHHr uiyH-
aafl ywyMHH OyjiyBHHCHflHpKH, y  yjiapHHHr 6 o iu^a  ^ ap  i^aHAafi yMyMHfl SyjiyBqHCBra 
6y jiH H a.iH  (^ . M aoroq jien ). K yn^aA -napH H H r 3 K Y B h  h o j ih h h h  A ap a m a jiH  K yna‘iTyB- 
Mnraqa aHH^.niK^.a Cnp ^HiiwaT-in aqHKJiaHaAH, f \ ,  f2, • • . , / *  K yn^a/viapHioir 
3 K y B «  KynHHria  (ft , f2 . .  ., / 4) c h m b o jih  6HJiaH e3H JiaflH . B np H O M auiyM .iH  p { x )
Kyn^aA^iap ^ajii^acHAa ft , / , ........... /* Kyn^aAJiapHHHr 9KyBHHH aMaJifla H3jiaiaM
E bkjiha ajiropHTVH (n .)  KeTMa-KeT KyjuiaHHJiaAH. K yn^aAJiap SKyBHHHHr Couin,a 
M acajiajiapra TaTCn^ ^&iiHnaAHraH My^HM xoccaJiapHAaH 6Hpn K yftnA anunp : a rap  

=  ( fu ft> • • •> fk) 6yJica, y  ^ojifla mynAafl gt , g 2> , . g k K ynxafl.iap MaB>Ky,ij<H,

HAHJiyMUlEE nPHBJlH>KEHHE — 3 H r HXUIH JlKHHJlAliiHlIJ. M m L iw ,
f  (x) —  HXTHepnfl y3JiyKCH3 (J}yHKU.HH, ( p i W ,  cp2 (<r)..................  (x) j iap  sca  [a ,  b\ x ec- 
m n a m  y3JiyKCH3 cJiyHKUHHjiapiiHHr t3 h h h j ih  6 h p  cncTeM acH 6yjicH H . | /  (x)— ( v p ^ x ) —
—  «j(p2 (x )—  , , ,  —  an <pn (x) | HcjioflaHHHr [a ,  6] KecwaAarH MaKCHMyMH f  (x) (jiynx- 
UHilHHHr

AaH ofhuih  AeflHJiaAH, aL,a2, . .  . ,  an K03(J)(})HUHeinjiapHH ^ a p  i^aH^aii T a iu ia ra iiA a ra
OFHUIHHHr MHHHMyMH /  (x) (fjyHKUHHHHHr <PX (x), Cp2 (x)............qp„ (X) CHCTeMa Op^BJlM
3Hr hxu ih  Hi^HHJiamHUi AefiHJiaAH. 3 ,  h , a .  TyiuyHqacHHH 6 hphhmh 6y jin6  n ,  J I .  Me- 
6HUieB KHpHTraH.

H A H M EH bU IEE OBIUEE K PA TH O E— 3 H T  KHMHK yM Y M H ft B y jlH H y B M H .
<i,, (ij,...,an HaTypaJi coHJiapHHHr 3 K .y B H  y iu a  coHJiapAaH ^ ap  6npH ra 6yjiHHaflHraB m r  
k h ih k  HaTypaJi c o h . MacajiaH, 6; 28; 15 coHjiapHHHHr 3 K V B H h  420 c o h h , y  6yKAaft 
e3HJiaflH: S K Y B H  (6; 28; 15) == 420 . 3 K y B H  TyuiyHqacn o m h A  KacpjiapiiH n j -  
u ih lu  Ba aflH pnuiA a HuuiaTHJiaAH.

BepHJiraH coHJiapHHHr 3 K y B H  hhh  H3Jiaui yqyH yjiapHH TyG KynailTyBMHJiapra 
a>upaTHm Ba ^ a p  Cnp KynaATyBqHHHHr 9Hr KaTTa AapaxajiapHHH ojih6, yjiap^aH 
KynaiiTMa Ty3HUi JI03HM. M acajian, 6 =  2-3 , 28 =  2 -2 -7 , 15 =  3-5 , A^MaK, 6y  coh- 
jiap iu in r SKYBHh 2 -2 -7 -3 -5  =  420.

Bnpop MaiiAOHAarH 6np Heqa K yn^aA nnnr 3 K y B H n  6y Kyn.\aA-iapiiHnr ^ap 
Cnpnra 6yjiHiiyBqH sn r  KHqHK AapawajiH Kyn^aAAnp. MacaJiaH, paunonaji coiuiap 
Ma"'A0iinAa 3K yB H  (x — 3; x? +  3x +  9 ' =  x3 —: 27,

HAHMEHblllHX KBAAPATOB CnOCOB — 3IIT KHMHK KBAflPATJlAP yC y- 
j I H  _  x a m i a p  na3apHHCHAa TacoAH$Hft x aT a iap H H  ys  H q n ra  o jiraH  y jiq a u i n aT H * a - 
jiapHAaH 6 n p  6 k h  Cnp Heqa MHiyiopHH TonnniA a K ,yji,iannjiaA H . 3 ,  k .  k .  y .  6epH Jiraii 
iyiiKUHHiiH ■ HHaAa oAAHftpoi^ cfiyHKUHJtjiap opi^aJiH Ta^pn6H ft TacBHp-
jiauiA a ^aM' ^ y ju ian n jiaA H . x  noM atjiyM  MHiyiopHHHr F^fiMaTHHH H3Jia6 to h h u i  yqyH  
n  Ta MycTai^HJi y jp ia u i yTKa3HJiraH, 6 y  y jiqauu iapA aH  tjt , w2, • • •, i/n KHfiMaTjiap,
a-btiH tji =  x +  8 j(»  =  1, 2 ............n) ^HHMaTJiap ronHJiraH CyjicHH Ae6 *apa3  k h -
jiaftjiHK, CyiiAarH 8; t3coah(})h0 xaTOJiap MaTeMaTHK kythjihuih  HOJira M6j =  0  na 
AHcnepcHHCH («;.) D5( =  o j  CyjiraH spKJiH TacoAH<i)Hfi MHWpJiap (i{. CJiyqaftnaa 
BejiHqHHa) CyjiaAH. B y ycyjira Kypa x  MHiy;op CHcjjaTHAa mynAafl X  ojihh3ahkh.

CyjiaAH,

Pn (x) =  Oi<Pi (x) +  'W a (x) +  . . .  +  an<Pn (x)

n

K B aA pauiap  ? hfhhahch  3Hr khmhk CyjiaAH. By



HAKJIOHHAg

K
ep^a p, — —2; / C > 0 xos^x&weprhthh BxTnepnfl paw«uaa TawtaiB uyMKm. S  fla- 

o.t 
fhhah  9«r m n  6$rttasm ymyw X  cwfraTHjna 

n

/*= 1
x ■■

%pi

H+oAanM o .ib u i aapyp; uiynA afl o jw n ft 3 .  k . k . y. i^u ia H H JiaA H .
By ycyji 4>yHKHH«HHHr a^HHJiauiHuiHAa xaM rfjuiemtwanu. MacanaH, y  =  f  (x) 

^yHKUM Xf, y t (i =  1, 2, . .  ., « ) ^HftwaT-iap m aam jitt Kfpm uum ^a  6«pwiraH ea 
Gupop 9 0 (x), q>[ (*), . . tpn  (jc> ^yHRiwswwp OH»ac« Oepu-iraH fiyjicmi, fle6 ,<J>ana3 

f (x )  4>yi!KUHHHH

<-o

KfpHHHiUAarH 4>yaKKitn (SirjiaH w ynflaft n^H H ^aunapH ui iw j« 6  ^iiJinnaAHK*, 6 y n^a
n

S  —  [(/; —  g  (x /)l2 KDaApaT.nap ftHFHHAHCH 9Hr KHqHK 6yjlCHH. 3 .  K. K. y .

/= 1
6yfO Ta (JivHKnKaimpHHHr HHHHJiaLUHUi M acajiacnra 6y ycy/iHH i^ji/iaHHUinH n . JI. He- 
6 B n eo  yp ran raH . 

HAKJIOVi HAH— OFMA: .1°. I TyFpn JIH3HKK3
^TlMBHJlraH OfMa— l TyppH MH3HHHH tjFJJH 6ypH3KAaH 
4>apK,.iH 6yp>iaK o c th a 3  kcch6  ^TyBqn ^ a p  j^aaAaft m 
TpFpH q«3Hi^. m  TyppH qnsni^ 6 u m h  l  -syepw 4H3HK;- 
HHflr S K ecm irauj «yt(TacH oFMaHHHr acocH Jie&ujia- 
m  (156- pacu). OFManHHr S  acacHAau ^ap^jra 6«pop 
TaftHHJiH A  nynTacHAaH S  r a i a  SyjiraH k«cmoch y3yn- 

. j i ht h OFMaHHHr y3yiijiHFH AePiwiaAH (ypuHMa yayH- 
' t  jinrH  TatpwJiH OHJian cojinuiTHpHHr). B a u a H  Tyrpn 

liH3Hnna yTKa3HJiraH ofmq acC, 6gp yqn  7 TyFpH qn- 
3Hi$na eT raa a a  V3H l r a  nepneHAHKyjiap 6yjiMaraH 
j^ap ^aHAail /1S icecMara aftm.iaAH.

2°. TettHCJWKKa yiKa3HJiraH onca — t6khcjihkhh T^FpH 6ypqaKAan (Jjapi^jiH 6yp- 
q ax  octHAa necH6 ^Typ-qH ^ a p  i^aHAaft Typpn 'ihshi^. TeKHcjiHKKa ^Ti<a3HjiraH of- 
MaHHHr aco c ri Ba y3yH JiH rn xyAAH T yppn q i m n ^ a  ^T K a3 iu iran  oFMaHHnr a c o c n  Ba 
yayHJiHrnra y x u iam  Tai>pn<|).ianaflH.

H A nPA B JlJH O lU A Jl JIH H H H  JlHHeftqaTOH noBepXHOCTH —  TyFpH qH3HK,JIH CHpT- 
HHtr ifl^H A JlT H P y B M H  HH3H FH  —  6y ch p th h  hcobhh Tyrpn qn3Ki^ Hyi^racH 
j^apaKaT/iaHybmh qH3Hi^. Arap Pi. q. Kyn6yp'iaK 6y.ica na acosqH y3-y3Hra napaji- 
JieJi x y q ca , y  ^ o jia ^  TyppH q«3H^.iH capT npH3MaTHK cnpT 6yjiaAH. k,. LJhjihhap, 
Konyc.

HAnPABJlHKJUlHE KOCHHyCbl npaMofl / —  l t J f p h  'uoHi^HHHr ByHAJlTH- 
PyBHH KOCHHyCJIAPH — Typpn qH3H^HHiir r ftyuajiTHpyBwH BeKTopHHHnr (r || [) 
t J f p h  6ypwaK.iH  AeKapT KOopAHHaTajiapn cncTeMacHHHHr Ox, Oy, Oz yiyiapH H H iir 
Myc6aT S^HajiHUiH 6 n J ia n  TauiKHji ^ m ir a n  a ,  [5, y  6ypqaKJiapn»HHr KocHHycJiapH. Pl. k. 
HypHAarn MynocaCaT OH-ian 6oFJiaHraH:

cos2a  -f- cos2P +  cos2i> =  1,

BeKTopHHHr PL. k . 6y BeKTopHHHr ftyHajiHmHHH aHHi^jiaflAH: yjiap 6ep«jiraa
ft^HaJiHuiAarn 6npjiHK BeKTopHHHr KOopAHHaTaJiapnra TeHr,
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HATyPAJIbHA^ rEOMETPHfl -  H A lyPA JI rEOIWETPHJI — «j3*WHr mqaahR
«nyKTa», m o aahS «TyFp« iH3HK», m o a a h S «TeKHC.™K» Ba 6 a iu i$ a  MOAAafl »m )M eT pju i»  
ofipa3JiapAaH o j i r a n  TacaBBypjiapHMHa acocH A a T yan-iraH  reow eT pjiH ., H .  r ,  K ypra3 - 
v a iH  reoMeTpHfl Ae6, 6 a i3 a H  T a * p n 6 a  reoMeTpHHCH fle  ^aM  aTaJiaAH. H . r .  n a s -  
Ta6fla reoM eT pna y^HTHiUHHHr AacT.oa6KH, 6oc^H 'jjiapH A a k « h t  i$ jijiaH H jiaA H ;

A a a 6 . i  A . M . A  c t  p  » 6 ,  M eroflm ta npsnQ jeaajiiu iH araH A «oft reonerpttH (a  kh. H , M . B t c "
KHi i a ,  MCTO^HKa reOMeTpHH, M .—Jl., 1947).

HATyPAJlbHOE yPABHEHHE —  HATyPAJI TEHTJIAMA —  3 rp n  iH an iy iH H r 
k srpH JinrH  Ba o  6ypajiHuiHHH yHHHr s eftH (JiyHKUHacH c n ^ a r a A a  mJjoAajiaflAHran 
TfHrjiaM a:

k — k  (s), a  =  a  (s).
k (s) Ba a  (s) <|>yHKuHHjiap s r p a  h h3 h ^ hhht (JiasoAa * % iaH H tU H ra (KoopAHiiaTa' 

j»ap CHCTeMacHHHHr TaHJiaHHuiHra) 6 o fjih k  6yjiM afi, (jjai^aT s r p n  iH 3H ^H H iir m a k jiH ra  
Co fjih i  ̂ 6y jiraH H  y iy H  6 y  TeHrJiaMa H . t . A e6 aT ajiraH .

HATyPAJlbHOE HHCJIO —  HATyPAJI COH —  ^ a p  i^aHAai} 6yTyH M yc6aT coh, 
»-w ih  HaTyoaJi ^aT opiiH nr (^ .  H aT ypajibH bi'i p « a ) HCTaran cokh .

HATyPAJl bH blfl JIorAPH4>M — HATyPAJl J10rAPH<t>M — acocH  e =
. I 1

=  lim  11 + — ) =  2 ,7 1 8 2 8 ... TpaH C ueH A rar coh 6 y j i r a n  jiorapw |>M  ( ln A ' 6h j b h
n-*-co V '

6e.irH JiaH aA «). H .  Ji- H e n e p  hom h 6HjiaH CoF-naHaAH, Onpoi^ jiorapH(J(M waABaJi- 
jiapHHH H enep , B p a rr ,  BioprH Ba 6o in^a  MaTewaTHKJiap 6Hp-6npjiapHAaH MycTa^HJi 
pasHuiAa AeapjiH 6np  Ban,TAa TysAHJiap. H . ji. tcp m h h h h h  neMMC o jih jih  M epnaTop 
KMpnTran. H . ji. r«nep6ojiHK jiorapHiJjM ^aM ^eftHjiaAH,, jieKmj yHHHr [tcnep Jiora- 
pHifiMJiapH Ae6 aiaJirauH  HOTyFpHAHp. H . A. o w a  M aTeM arakala K yn i^juiaHHJiaAH. 
K . JIorapwjiM.

HATyPAJIbHblH PJIA — HATyPAJI KATOP — AacTjia6np TymyiiHuiAa 6yTyH 
M yc6aT coHJiapHHHr ycH 6 6opH ui TapTH^HAa wofiJiauiTHpHJiraH KeTMa-KeTjinrH: 1, 2 , 3 ,  
4 ,  5 , 6 H . coH Jiapn TynJiaM Hra SKCHDa-iciiT 6 y jiraH  ^ a p  ^aHAaft lynJiaM  
canoK,jiH TyriJiaM AefiHJiaAH. M acajiaH , H aTypaji coH Jiap KBaApaTJiapHHHHr T jn jiaw H  
canoi^JiH TynjiawAHp, HyHKH y  6 a p q a  H . n'. coHjiapHHHnr TynjiaM H ra SKBHBajieHTAHp 
(T ajiH jiei' m hco jih ). H . Tyniyii'iacHHHHr ^ a T tn f ip o K  Tai>pH(j)H aKCHOMaTHK paBHUiAa 
6epHJiaAH ( ^ .  IleaH O  aKCHOMbi).

A a a O .: H . B . A  p h o ji b TeopeTH iecK aa apHi})MeTHKa, y 'in e A ra 3 , M ., 1939; 3 hh. s jien . 
MaT,, T. 1., roCTexB3flaT, M .. 1951.

« H A M A JIA »  E B K JIH flA  —  E B K J IH f lH H H r  «A C O C JIA P H *. «A cocJiap» n a -  
AHMrH rpeK  ojihm h  EBKJiHAHHHr (spaMH3Aaii aiAHHTH 1.11 acp ) sjieMeHTap MaTeMaTH- 
K a ra  a o h p  acapH . E .  «A» 13 KHTogAan H6opaT 6yjiH 6, y m a  A anp rp e k  MaTeMaTH- 
KacHHHHr SJieM eiiTap reoM eT pnn, c o n jia p  Ha3apHacH, a J ire6 p a , reoMeTpHK M HiyiopjiaptiH 
J j iq a u i  Ha3apHsicH, jiHMHTJiap iia3apn5icH SJieMeHTJiapH 6yJiHMJiapHHH h3hhji 6 a en  
9T3AH.

E .  «A» —  reoMeTDHHHH AeAyKTHB mctoa f a . )  6nJiaH ^ y p H u m m ir a jK ofin^ HaMy- 
HacHAHp. X ly n e^ arH  K yn MaMJiaKaTJiapHHHr y p T a  MaKTa6jiapHAa ypraH ijjiaA H raH  3Jie- 
MeHTap reoMeTpHH «Acoc.iapAa» Oaen KH.iiiaran reoMeTpwsAaH k?m (JiapK nHJia.iH. 
Avmo E . «A» AarH i^aTop TaipniJjjiap (Hyivra, Typpn iH3Hi^ TaipH^Jiapn Ba 6om^a- 
jiap) SHAHJiHKAa 3CKHpH6 i^ojiah. E. «A» Aarn ^aTop aKCHOManap ^03nprH Bai^TAa 
aKCHOMa ^Hco6.iaHMaftAH. MacaJiaH, Ebkjiha «B apia TyppH 6ypiai<Jiap TeHr» AeraH  
* y M Jia im  aKCHOMa fle6  ^HCoSJiaraH . BjieweHTap reoweTpHm iH n a rb H S  (AeAyKTHB) 
^ypnuiAa ?{03Hp 6y wyMJia Hc60TjiaHaA«.

E . «A» r a  KHpraH 6 tip  naH>ia KHTo6jiapHH EfiK-iHAHHHr y3H 3Mac, 6 a j« H  C oum a 
MaTeMaTHKJiap e 3raH  A ^ ran  $H K p 6 o p : M acajian , rojuiaH A  M areM aTnrn B an  A*p B ap- 
AeHHHHr (JjHKpnia,, X Ba XIII KHTo6.napnH ^ah m i h rpeK MaTeMaTHrH TesTCT esraH.
E. «A» Aa Sa&H STHJiran naT op  TeopeMa Ba reoMeTpm< AaJiHJiJiap EBKJiHAAaH a n ’ia  
H jirapH  MffBJiyM 6 ^ jiraH .

FpeK 2 to /x eT a—ajiH$6e, sjiewettraap, KyiMa MatHOAa — acocJiap.
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A flafi.! E b k j i h i , cH aqaJia*, n ep e a . c  rpeq . h komm. f l .  A - H o p  j y i a t -  B o j i t o b c - 
n o r o ,  T. I— 6, rocTeXH 3«aT, M .,—J l. ,  1940; T. 7—10; B a «  j e p  B a  p  a  e  n , n p o 6 y * J ta io -  
m ancsi HayKa, 4>H3MaTrM3, M . 1959.

HAHAJIO KOOPAHHAT — KOOPflHHATAJIAP BOUIH — Koop^nnaTa fo.)
J-KJiapHHHHr KecHniHiu Hy^TacH.

HAMAJIbHblE yCJIOBHJI — B0 IUJIAHFH4  UIAPTJIAP —  ypraiiHJiaeTraH » a -  
paeHHHHr 6ouijiaHFHM naftT « e 6  % a6 y ji ^HJimiraH 6npop naftT^arH ^oJiaTH. Arap npouecc

RH(|)d)epeHu,HaJi TenrjiaMaJiap cHcieMacH ep^aMH^a TaecHiJijiaHCa, y  ^o.iAa B. ui.

(byHKUHAHHHr ^HfiMaTJiapH 6 hji8 h aHH^jiaHa/yi.
HAMEPTATEJIbHAJI TEOMETPHfl — MH3MA TEOMETPHJI — reoMerpHHHHHr 

(J>a3or.Hft maKJiJiapHH TeKHCJiHK.ua TacBHpjiaui Ba 6 y  TacBHpjiap epAaMH 6HJiaH $a30- 
bhS MacajiaJiapHH TeKHCJiHK.ua eqnui ycyjuiapHHH ypranafln raK  TapvoFH. M. r .  ^ a  6epHJi- 
raH ({wrypaiiH TeKHCJiHKKa npoeKu,HHJiaui epflaMH^a ^ochji ^HJiHHraH MH3Majiap, at>iH 
npoeKUHOH MH3MaJiap aJio^H/ja a^aMHHTra sra . M. r .  fla acocaH npoeKUHJiHHHr hkkh 
T y p n  ^apajiann: M apK a3H fl (n ep cn e K T H B a ) Ba napajijieji npoeK U H H Jiap . TexHHKa^a K y- 
nHiiqa (JinrypaHHHr hkkh Ba v ii TeKHCJiHKAarH opToroHa.a npoeKuHnjiapH^an (Jiofl/ia- 
jiaHHJiaAH, 6hpoi^  6 y HAafl >iH3Majiap Kypra3M ajiH £$jia  oJiMaflflH. IIlyHHHr ynyii M. r .  
Aa MH3M3HH Kypra3MajiH i^hjih6 Hcarn y>iyH, TacBHpjiap acauiHHHr aKCOHOMeTpHH (i$.) 
fle6 aTaJiraH Coiu^a ycyjiHAaH (J)ofiflaJiaHHJiaflH, 6yHAa (jiHrypa y3HHHHr (j>a30BHi'T 
KoopflHHaTajiap cncTeMacn 6njiaH 6npra TeKHCJiHKKa npoeKitHHJiaHaAH.

A M a Ji^ a  y i^ J ia p  6vftH >ia 6 y 3 H Jin u i Koa(})({)HiiHeHTJiapH (K ypcaTK H M .iapH ) Ba y iy i a p  
opacH flarn 6ypnaKJiap ^ a p  xh ji i^hjih6 o.iHiiraHAa aKCOHOMeTpHHHHHr ^ a p  xhji xy- 
cycnii ^oJiJiapH^aH (})owAa.iaHH.iaflii: H30M6TpHH (k;.), ahm otphh  Ba TpHMeTpHH.

A a a 6 .: H . A . P  u  h u n, MaTepnajibi k  hctophh HaqcpTare;iLHOft reoMeTpHH, JleHHHrpaflcKHfl 
aBTOflopojKmifi Hiic-T. hm. B. B. Kyft6biuieBa, 1938; H . A . T n a r o j i C B ,  HaqepTaTejibHaa reo- 
MCTpHH, rocTexH3flaT, M „  1963; H .  <J). H e i B e p y x n H  (pefl.) E o n p o c b i  c0 B p eM eH H 0 fi Haqep- 
TaTejitHOfl reOMeTpnh (c6 . crareS ), r 0CTexH3flaT, M ,— JI.. 1947; E. A . T n a a y H O B  g 
H . 0 . H e  t  b e p  y  x  h ii, AKCOHOMeTpHH, roCTeXH3flaT, M ., 1953.

HEBbIPO)KAEHHA5I KBAflPATHMHAJI 4>0PMA — AflHHMArAH KBAflPA- 
THK <1>0PMA — MaTpHuacH MaxcycMac MaTpnua (i .̂ Heoco6eHHan MaTpnua) 6yjiraH 
KBaflparaK (JiopMa (i^.).

HEflE3APrOBA TEOMETPHJI — FAflPHflE3APr TEOMETPHH — A esapr >KyM- 
jiacH (roMOJiorHK yq6yp>iaKJiap ^ai^HAa) ypHHJiH 6yjiM aran reoMeTpHH. F . r .  —  
FafipneBKJiHA reoweTpHHJiapAaH 6npHflHp.

F . r .  HHHr MOAejiH H . A . T jiarojieB k h to 6 h ^ 3  («npoeKTHBHan reoMeTpHH», «Bhc- 
uian uiK0Jia», M ., 1963) 6epn.nraH.

«HEAEJIHMbIX» METOfl — «ByjIHHMACJIAP» METOAH —  $HrypajiapHHHr 
K»3 §kh  5;a>KMJiapH HHcSaTHHH aHHKJiauiHHHr ^ap  xhji ycyjuiapH . «B» u .  h h h t  mo- 
Hm rfn uiyH/iaH n6opaTKH, K)3jiapH Ba ^awM Jiapn HHc6aTHHH Tonniu KepaK 6yjiraH  
(j)Hrypa.iap j^ochji i^HJiraH «6y.iHHMac» 9JieMeHTJiap (Skh y jiap HHHr  TynjiaMJiapn) co- 
JiHuiTHpHJiaAH. By MeTOAHHHr fohch  i^aflHM 3aMOHJiapAa n a f ^ o  CyjiraH. MacajiaH, 
^a,iHMrH rpeK ojihmh /Jc m o k p h t >KHCMJiap w y a a  khmhk «6yjiHHMac» 3appaqajiap —  
aTOMJiapaaH Ty3HJiraH, Ae6 ^ H co aaaran . ApxHMea p iw arjiapH hh t MexaHHK npmmH- 
nHAaH 4>oftAaJiaHH6 Ba TeKHC (JinrypaJiapnH eaHO^cro Kyn napaju ieji TyFpn mh3hh 
tecMajiapHAan Ty3HJiraH Ae6, (})a30BHft (j)HrypajiapHH sc a  canon;cH3 Kyn napaJiJieji

k

« = 1 , 2 ........... n; j  =  1, 2,
=  0, 1........... ns —  1, So +  +

, n,
+  Sn =  k ij.

i =  1,* 2, . . .  n, pA=  0, 1......... ...... — 1
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tckhc KecH\wapAaH Ty3H.iraH fle6 i^apa6 KynrHna (j)nrypa.napnniir k)3H ea ,\3>k.khhh 
^HCo5 jia6  TonraH. ApxHMeA «B» m. 6n.ian ojiHHraH HaTH>Ka.riapHfi TyrajiJiaHraHJiHK 
veTOAH 6HJiaH TeKiunpHG Kypnui JI03HM fle6 ^iicoGjiaraii. «B» m. fohch MaTeMaTH- 
Ka^a XVI—XVII acpnapaa HeMHc acTp0H0MH H. Ken.iep Ba afiHH^ca HTaJibnn 
MaieMaTHTH B. KasaJibepn TOMOHHAaH HHaAa pHBowJiaHTHpHJiAH, myHHnr ynyH Ky- 
HHHia 6y MeTOA KaBajibepnra Taajuiyi^jiii Ae6 >;Hco5 ;iaHaAi! (^- npHHUnn Ka- 
na:ibepH). KeftHH<ia.nHK «B» m. AaH TopH'ieJiJiH, )K. Ba.njiHC, B. IlacKajib Ba 6o:uifa 
MaTeMaTHKJiap (JioSAaJiaHfliuiap Ba 6y MeTOA HHferpaji xncofiHHHr io3ara  KejiHiHHra 
acoc 6yjiAH.

HEEBKJIHflOBbl TEOMETPHH — FARPHEBKJIHH TEOMETPHflJlAP -  Kenr
Ma-bHOAa E b k jih a  reoMeTpnsicHjan (fapi^jiH 6yjiraH  6 a p q a  reoMeipHK CHCTCMaJiap 
(reoMeTpHHJiap). Ammo KynHHqa F. r .  AeraHAa (ra p  MatHOAa) Jlo5aMeBCKH2 reoMeT- 
pHHCH (K-) Ba rJHM3H reOMeTpHHCH (l^.) TVUiyHHJiaAH.

JIoSaieBCKH^ reoMexpHHCH "3HHHHr aKCHOMaTHKacn 6 y3 Hia Ebk.iha reoMeTpHa- 
ch a3 h (Jiai^aT napaji-ieJiJiHK aKCHOMacii CH/ian tjiapi^ k h ju ia h ; EuK.iHAHHiir n a p a j i-  
JieJiJiHK aKCHOMacH 6yHAaii TabpHijuianaAH: TyFpn WH3HKAa eTMaran Hyi^ra opi^a-iH 
CepH.iran ryppn iH3ii^ 6H.ian 6np TeKHCJiHKAa eTraH ra  yim KecMafiAHran (jiai^aT 
CnprHHa TyrpH 1 H3HK, yTKa3Hin MyMKim. JIoCaqeBCKH"! rsoMeipnHciiAa 6yHAaft Typpn 
MH3H^jiap.;aH 3Hr KaMHAa HKKHTacH Man:*yA Ae6 ^apa6, cyHrpa sca 6yHAaft TyFpH 
n i 3Hiyiap 'ieKCH3 Kyn sxaiuiHrn hc6ot kh  'ih h 3ah. Phmbh reoMeTpHncHAa 6np TeKHC- 
jiHKAa eTran hkkh TyFpn ih3hi^ KCCHUiaAH, Ae6 aKCHOManiK paBiiiuAa i;a6yji kh- 
.'iHHaAH. F. r . hh 6Hp-6npHAaH (})ap^ n in y B in  6oniKa aKCHOMa.nap ^aM MaBjKyA 
(iapTH6 aKCHOMacn, TyFpH iH3HHAa Hy^Tajiapnnnr Ta^cHMJianHuin). Ebkjiha Ba JIo- 
CaqcBCKHfi reoMeTpHBJiapiiAa HyniaJiapHHHr TyFpH iH 3HHAa >KOfi.naHHiiiH iH 3HK;jiH, 
fitHH ^a^H^Hii con-iap Tyn.naMHHHiir jKoft-iauniuiHra mocahp, Phmbh reoMCTpHaCHAa 
sca Typpn MH3iinAa Hyi^Ta/iapHhhr KOH.naii.iHui TapTHGn uhkjihk ^oJiaTAaAHp, s u h  
Hyi^TajiapHHiir afi.ianaAa jKoAJianiimina moc KejiaAii. (Phm3h TeKHCJinrHHHHr touo- 
jiorHK MOAeJiH npoeKTHB leKHCJiiiK 6y.naA n). JIoCaieBCKH."; reoM eTpnncHAa y i6 y p ia ic  
hmkh 6 y p (iaK.napHHHHr S hfhhahch  h k k h  t v f p ii 6yp'iai<AaH k h ih k ; P hm3 h reoM eTpHd- 
CHAa y i6 y p ia K  h ik h  C yp iaK JiapH uH nr uhfhhahch  hkkh  T yppn 6ypqaK A aii KaTTaj 
E bkjiha  reoMeTpHncHAa s c a  6 y  hhfhhah  hkkh  T yppn 6 y p 'ia itK a  T e n r, JIoSaieBCKHii 
reoMeTpHficHAa y i6 y p iaK H H H r k>°h

S =  R 2 (3X — a  — P — v)
(fiopMyjia 6H.iaH H^oAa-iaiiaAH, 6yHAa a , p, y—■yiCypiaKiniHr 6ypiaKJiapH, R  — 
K)3JiapHHHr y.ni0B 6npjiHKJiapH Taii.ianHiUHra 6ofjihi^ 6yjiraii 6npop y3 rapMac mhi^- 
Aop. Phmbh reoMeTpHHCHAa yi6ypiaK H H H r k>3h

S = « * (  a  +  p  +  v - n )

KypHHHUira a r a  5y.iaAH, 6yH A a ^apijm ft CHMBo.uiapra loi^opHAarHra yxm au i MatHO 
6epHJiaAH. E b k a h a  reoMeTpHHCHAa yi6ypiaK H H H r io3h 6HJiaH yHHHr 6ypiaK Jiapn 
A hfhhahch ypTacHAa ^ e i  ^aiiAaii 6oFJiaHHw pyi^. 

F. r .  CHHTeTHK Tap3Aa i^ypHJiraHAa yjiapHHHr 6ouiK.a yxuiauiAHK pa (jmpi  ̂ ^h- 
jiaAHraH TOMOHJiapn 6yjiaAH.

F. r .  AH(})$epeHU.HaA reoMeipHH n y n raH  H33apHAaH >;aM i^apajiaAH, 6yHAa yjiap 
TeKHCAHKJiapHHHHr AH$(})epeHU,HaJi xoccajiapn  E b k jih a  (jia30CH CHpT.iapHHHHr ah # *  
(JiepeimHaJi x o cca jiap n ra  y x m a iu  6yjiaAH. FaftpneBKAHA reKHCAHKHHiir i i B a o  h ik h  
K00pAHnaTaaapHHh k h p h th 6 , u Ra y koopahhaTajiapH H iir du bs dv An1>4>epeHUHaji- 
jiap n ra  moc 6yjiraH  ds eft AHf!)<iiepeHu.Ha.iH ^yiiH A arn (jiopMyjia 6H.iaH aHHiyiaHaAH;

ds2 =  Edu1 +  2Fdu dv +  Gdv2, (1)

u  Ba ii KoopAHHaTaJiap T ernuiJiH ia TaiuiaC o.iHnraiiAa U ) <})opMy.ia JIo6aieBCKHft
TeKHCjinrHAa K,yftHAarH KypiiHHiUHH oabah:

ds1 — du% +  ch 2 dv2, (2 )



HE3ABHCHM0CTb

GyHAa c h  —  rHnep6o.iHK KocHHyc, R  —  y3 rap M ac  MHiyiop (srpn jiK K  paAwycH), F’h- 
n n  TeKHCJiHrHAa sc a  ^ytiwAarH KypHHHUtHH OJiaAH'-

ds* =  de*  + c o s 2 <foa. (3) 

=  oo (2) Ba (3) *apM yjiajiap
rfs2 =  du2 +  rfo*

KfpHHHiura KeJiaAH, srbtiH Ebk-ihu, TeKHCJiHrHHHHr MetpuK tj^opMacHHH (<uaKJimm) 

OJiaAH. y i  yJiMOBJiH j lo 6aieBCKHfl 4>a30CHHHHr PnM aH ia aohmhA arpHJiHTH k —  —

(uacaJian , nceBACCiJjepa) 6 y J iu 6 , y  ^aM yq  vjkiobjih  P H uau  ({ia30CH ko6h  neHr u a v  
HoaarH pHMaH cjiasojiapa (k;. PHMauoBo npocTpaHCTBo) ^aTopHra KHpaAH. Phmbh

<J»a30CH aohmhB MycOaT k  =  ^ST srpH.iHKKa a r a  (MacaJiaH, ccf^pa). E b k jih a  (jiaaocH y/iap

^piacHAa opaJiHK ^ojiaT sra ju ia ra m i ^oJina, yHHHr srpHJiHrn HOJira r e u r  S^JiaAH.
F . r .  A arn ^apaKarjiapHH H asapiffi-rpynna Hy^Ta« Ha3apHAan 6 u p o p  a&OJHoTra 

(6sp o p  a rp «  MH3Hi^a) HHcfiaraH aBT0Map({>H3MJiap rpyrm acH  (ij.)  cntJiaTHAa i^apaiu 
MyMKWH. LUy 6Hjian 6a p ra , J lo 6 a>ieBKHfl reoMeTpH«CHHH»r m oapjihas npoeKTHB Te- 
KHCJiHKAaTH aScojiwT 6up  jrh h c jih  npo&KTHB KOopAHHBTajiapAa nyfi«A arn TeHrjiaMa/iap 
6*m3h mtx>AajianaAH:

2 I 2 2 r%.
*i +  x2 —  4  =  °;

PwMan reoMeTpHHCHMtar a6c»no.TH ^yftHAanH TenrJiawa 6HJiaH HfJioAaJiaHaAH:

-*? +  •*! +  •*! =  0-

F .  f .  HHHr M OW JiJiapHsa a6coJiK)TJiapHHHr TeH rJiainajiapH  n aH sa fi fiy jin u iK ra  
i^apafi 6y  recmeTpHHJiap rHnep6ojiHK reoM eipna (JIo6aieBCKHft reoMerpHfrck} « a  aji- 
jiwTTHK reOMerpHH (Phm3h reoMeTpHHCH) Ae6 aTaJiaAH.

H kkh yjiqoBiiH E bkjiha reoMeTpnacHHHHr moacjih Kyfi«AarH jfa ra p ra u  aScojifoT
6HJiaH 6epHJiaAH:

+ • * ! =  
x> = 0 ,

ITbHH aBT0M0pd>H3MJiap rpynnacu AonpaBnfi Hy^rajutp (k;. K p y ro su e  t o w )  AeS a-Ta- 
AyBHH (1, i, 0), (1, —  i, Q) Mas.^yM HynTaaapra HNOtoraH i^apajiaAH.

Afla6:. n . d . A j i e K c a H A p O B ,  (I n  Taraoe umaiUMnen immetprm, /tUH
PC4>CP, M .. 1950; <1>. K J  e n II, HeeBKjinflOBa reotteTptn, OHTH. M,—Jl., 1936; H . B. E<J>h- 
■ o b ,  Bbicuian reoMeTpun, 4>H3MaTras, M ., 1963.

HE3ABHCiiMGCTb cHceeMu aKCnoM—  aKCHonainap ciicTeMacHHHHr M yCiiM jHi*  
JlHrH — aKCHOMajiap cncrewacH 3HACH3Jm r«H«Hr acocnfl m aa& iap H jp n  ( m a p r j i^ * -  
AaH, xoccajiapHAaH) 6npH. \ A t \ i =  1, 2, 3, . . . .  n  sh a c b 3 aK ctsM ajiap  cssrreM t- 
CHHinr A j  aKCHOMajiapHA^H Jje i 6npn f i a a  cm nB na^arH  d o ra^a  aKcnaM a.iapH»ir 
uanuK acH  6yjiMaca, y  jjoJiAa ! A t | aKCHoMajiap cncTeMacH Mycra^BJi cncTewa a ®6 
a ta a a « H . fieuii^aqa a fin raa jia , A. c . m. 6y  ciktenaRHHT aKCHottajiapH coHHHfmr 
9fir kjkm ^ jm u iH r a  KejrrnpirjiaAH. A. c . m. h h  hcS otjtbui ^ a p  6np  At aKCHWianH 
m y cHcmraHHHr ^aiiraH  6a p s a  aKCHOMajiapHra G ofjih^ smbc SKaHjmrmni Hc6o rjra iu ra  
KeairapanaAH. A i  atsciioMajiapHHnr ^5oun$a 6ap q a  aKCHOMajiapAaH mycTanHji skbhjih- 
rHHH HcOcrnraiL' 3ca A t aKCHOMa y n ra  f;apaMa-^apniH 6yjrraH  A t aKCHOMa 6H.iaii 
aJWamtHpHjiraHAa 6ap q a  aKCHOMaJiap cncTwiacBiinHr 3HACH3JiHniHH Hc6oTJiaiura Ke/i- 
THpnjiaAH. MacaJiaH, TyFpn iH 3Hi^Jiap napa.<iJieJiJiiirH aKcnoMacHHHHr E bk .iha  reo- 
MerrpwicHAarH 6ouu^a 6ap tia  aKcncaiajiapAaH MycTa^HjijiHrHHH hc6o tjib u i J io 6aM«BCKHft 
reoMeTpHacHnHiir 3HAch3jihthhh nc6oTJia:ura RCjrrHpfTJiaAH. 

3 h ach 3  A. c . m. ^a^HAarw Macajia reoMeTpnn acocjiapHAa, MaTeMarHK JiorHKaAa 
yprteHJiaAH. K,, AKCHOMa, HenpoTmopCTmocTb, F1ojihot#»
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A m (> i H . P. E n m o b, Buciuasi reOMerpHsi. ®H8M aTnis, M „ 1953; n .  C . H o b h k  o b .  
SjieMeHTu MaTeMaTHMecKoA jiorHKB, <I>H3MaTni3, M., 1959.

HE3ABHCHM0CTb CJiyMAflllblX COEblTHfl — TAC0flH4>Hfl BO^EAJIAP- 
IIH H r MyCTAKHJIJIHrH —  w^THMOJMap HaaapHOCHHimr My^HM TymyHHacH. H kkh  
A  aa B  TacoAH^iHfi E o^eara HHcfiaiaH aiH eraH A a MycTanHJuiHK ^yfiH/iarHHH aHrjia- 
Ta^H: hkkh  A  Ba B  Boi^eaHHHr 6np  Ba^T^a 103 6epHii h  s^ th m o jih  yjiapHHiir ^ ap  
6npHHHnr aflpHM-aPpHM io3 OepHui 3?;THMo^.iapHHHHr KynafiTMacnra TeHr. S ^ th m o ji- 
jiap  naaapHHCHHHdP KynrHHa TeopewajiapH Taco^H(|)ni"i Boi^eajrap Mycrai^Hin ^ e ra n  $ a -  
pa3fla  HcCoTJiaHaflH.

A A a 6 .: E . B. r  h  e p. e h  k  o , K ypc TeopnH BepOHTHOCTefl, <t>H3MaTrH3, M ., 1961.

HEflJIfl nAPAfiOJlA — H EflJIb nAPABOJIACH — BpHM KyCHK napa6oJiaHHnr 
xyAAH y'ffl (h;. no.iyKy6HwecKaa napa6o.ia). By napa6ojia yHHHr SBh y3yHJiHrHHH 
T onraH  h h t j ih s  MaTeMaTHrH Y .  Heftjib hom h 6 h ji8 h  arajiraH.

HEftMAHA 3AflAMA — HEflMAH MACAJIACH — A« =  0 Jlanjiac leHrjia- 
MacHnHnr 6apop co^a^a cmhmhhh TonHm MacajiacH 6yjiH6, 6y eMHM my c o \a  qera- 

du
pacH^a SepHJiran gjj. = / ( * )  HopMaji ^ocnjiara sra 6yjiaAH. By Macajia e^HJiHuiH-

h h h t  3apypH fi Ba eTapjiH  uiapTH: j* ( (s) ds =  0 .  Emhm HXTHepnfi b a a h t h b  aoHM Hiira

r
^ a ^ a p  aHHK;jiHKfla TonHJiaAH. M acajiaH H H r uiapT H aarH  c o ^ a n H n r  w a p a c H  jja p  6«p 
i iy ^ T a c n ^ a  ypHHMa TeKHCJiHKKa a r a  6 v jih u ih  KepaK.

HEOBXOflHMOE yCJIOBHE ^ jih  BbinojiHeHHn KaKoro-jiH6o  EepHoro yTBepw/ie- 
hhh (npe^-iojKenHH, cyjKAenna) — 6«pop TyFpn AafcBO (>KyMJia, 4>hkp) ypHHJiH 6yjiH- 
niHHHnr 3A PyPH « IUAPTH— aMaJira ouiHpHJiMaraHAa 6y ppbBO hotvfph 6yjiaAH- 
raH ^ap J;anflail uiapT.

M ac a jiaH , 6yTyH c o h h h h t  4  r a  6yjiHHHuiHHHHr 3 .  n i. yHHHr o x n p rn  pai^aMH- 
h h h t  2  r a  6yjiHHHtiiH/iHp, m>HH 6 ep n jira H  6yTyH c o h  4  r a  dyjiHHHiuH y<iyH o x n p rH  
pai^aMHHHHr 2  r a  6yjiHHHiun Ma>KCypH'j (m hhhm 3ji) uiapTflH p. JleKHH 6 y  3 .  iu . jja/iH  
eTapJin (K,. f lo c T a io iH o e  yCJionne) C yjia  oJiMaftAH, ht>hh c o h h h h f  o x H p rn  pa^aM H 
* y $ T  6yjiHfi, aMMo y  4 r a  6yjiHHM acjiHrH MyMKHH. K y n  xoHajiH 6 y iy H  c o h h h h t
4  r a  6yjiHHHiuHHHHr eTapjiH  m apTH, M acajiaH , yHHHr o x n p r n  h k k h  pai^aMH 2 8  6HJiaH 
TaMOMjiaHHiuHAHp. Ammo 6 y  eTapJiH u iapT  3apypHi"i u ia p r  6 y . ia  ojiMafiflH, a iH H  co n - 
HHnr o x n p rH  h k k h  pai^aMH 2 8  6n jiaH  T yraM aca  ^aM , y  4  r a  6yjiHHHmH MyMKhii, 
B y ry H  N  (N  >  10) coHHHHHr 4  r a  6yjiHHHuiHHHHr 3ap y p n fi B a  e ra p jiH  u sap ™  ^ y “iH- 
aarH w a 6yjiaflH : 6epH JiraH  coHHHHr o x n p r n  h k k h  pa^aM H ^aH  Ty3H Jiran  c o h  4 r a  
6yjiH H ca, 6 e p n jira H  co h  4 r a  6yjiHiiaAH.

3apypH fi Ba eT apjiH  u ia p T J iap  3apypHi”uiHK Ba eTapJiHjniK aJioMaTJiapH ^aM  « e h h - 
jia^H . A ra p  TyrpH  Ba TecKapH T eopeM ajiap  TyrpH  6 y jic a , y  ^ o ji^ a  6 y  h k k h  y 3 a p o  
TecK apn TeopeMaHH «3apyp  Ba e iap jiH »  TepMHHJiapn epAaMHAa CHTia TeopeM a Tap- 
3H ^a Hcjio/iajiaui MyMKHH. IUyH flafi k ,h .ih6 , 3 .  m . Ba eTap.nn rnapTH TyppH Ba Tec- 
KapH T eo p e w ajiap ra  V3BHf; 6 o f j ih k .  « 3 a p y p  Ba eTapjiH» H 6opacn  TeopeM ajiapHH H(j)o- 
A ajiam A a K y n H in a  «iuyHAa Ba (jia^aT  uiyH fla», «m y ^ o n ^ a  Ba 4)aK.aT u iy  ^ o ji/ia» , 
«iuy  Ba ({lafjaT u iy»  H 6opajiapH  6HJiaH ajiM aiuTHpnjiaAH. 3 a p y p n f i  p a  CTapjiH uiapT- 
j ia p  j^ai^HAarH T y u iy H ia  MaTCMaTHKa/iarn SHr M y^raa TyjuyHMaJiapAaH 6HpHjiHp.

TeopeMa, B3aHMHO o6pafHbie leopeMti, FeoMeTpH'!ecKoe mccto to^ick.

A a a 6 . :  B . B . P  e  n  b  e  b , 0 6 m a st MeTOflHKa • npenO flaBannsi MaTeMaTHKH, ym ieflrH 3, M „  
1958; n .  C. M o f l e i i o  b , CCop hhk n o  cne^H ajitnow y  K ypcy  KneMeRTapuoii MaTeMaTHKH,

•€COBeTCKaa HayKa», M . 1967; H. C. r  p a fl iu t  e ft n . IlpjiMaH h oCpaTiian TeofeMa, <J>H3MaTrH3„ 
M .. 1959.

HEOBXOAHMOE yCJIOBHE SKCTPEMyMA — 3KCTPEMyMHHHr 3APVPHH 
IllAPTH: 1°. Bnp y3rapyBHHJiH y  =  / ( j c )  (JiyHKUHjiHHHr x 0 HyKiTaflarH 3. 3. m. —
6y n y i^ ra /ia  f ' (x0) xocH jia iiH iir HOJira T e n r d^jiHuiHAaH [/'(■*<>) =  OJ eKH ^ocHJiflHHHr 
MaBjkyA 6y.iM acjiH rH A an H O opaiA np.
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2°. Bhp Hcna y3rapyBHHJiH (JiyHKUHsiHHHr (x°  x°,  . . x®) Hy«;TaflarH 3 . 3. u i.—
6 y  n y ^ raA a u =  f  (xt , x.,............ xn) h h h t  6 a p ia  xycyCHH j^ocHjiajiapn HOJira aftjia-
nmuHAan:

du (xi,  , .  x®)
-  =  0, < =  1, 2, , , „  n

eKH ^cm fiyjiMaraH^a xycycnfi ^ocHJia.iap,niH 6HTTacn Maewyii 6yjiMacJiHrnflan h6o- 
p a r .

HEOnPEflEJlEHHAfl 4>0PMA— HOAHHK <t>0PMA — Jja^H^Hft K03<jKj>HUHeHTJiH
n  n

2  2  aijXjXj KBaflpaTHK (jiopMa Syjino, y3rapyB'iH.iapHHHiir ^HSMaTJiapH^a
/= i /= i
Mvc6ai i^HHMaTJiap ^aw , MantjiHft nnftMaiviap ^aw i^a6yji ^HJia ojia^n; MacajiaH, 
Jtf— x l

HEOnPEflEJIEHHOE yPABHEHHE — AHHKMAC TEHrjIAMA — fiHTTaaaii 
OpTHî  HOMaijiyM^aH TaniKHJi TonraH TenrjiaMa. A. t .  oaaT/ia ieKCH3 Kyn eiHMra 
»ra 6yjiaAH. OAaT^a A. t .  JiapHHHr 6yTyH Ba pau,HOHa.n coHJiap^aH H6opaT eiHM- 
Aapu H3JiaHa4 H. K- /XnocfiaHTOEbi ypaBnenHH.

HEOnPEflEJIEHHblE BbIPA)KEHHJl — AHHKMAC H4>OflAJIAP. BaiaaH a 
caiHHH F ( x )  (|)yHKUHHra pacMaH KyflHO Ba KeftHH (jiyHKUHHHHHr ^HftMawiapHHH ^h- 
doSjiaraHfla Kyfinflarn KypHiiHiiMiH H^o/iajiap j^ochji 6y.naj[n:

0 oo
a) '0 -  6) oo* B) °°  — °° . r ) 0°. A) 1 . e ) 00 •

B y H^oflaJiap aJire6pa HyKjaH na3apn^aH  M atnocH3Anp, JieKHH MareMaTHK aHa- 
jih3 T yuiyH qajiapnra acocJiaHnd 6ai>3H x o .i .ia p a a  y . ia p ra  aHHK, MaiHO 6epHiu i^yjiaft. 
MynoH>iH, g ra p  F (x) (iiynKuna a  HVKjanHnr Snpop aTpoij)Hfla (x  =  a  nyKTaflaH 
6ouina) y3JiyKCH3 6yjica, F (u) A 'raH /(a  i im F (x) TyuiyHH.naAH (k;. IlenpepbiBiiaH (})y-

x-+a
hkuhji). B y  jihm hthh  ^H co6jiaui ann^Mac-iHKHH omiuiflHp (k- PacKpbiTHc Heonpefle- 
^eHHOCTeft, JlonHTaJia npaBHJio). x  — a nyK T asa  ic^opHAa KypcaTHjiraH ran A arn  
anHKMacJiHKJiap^aH 6npfira  a ra  6y.iraH  F  (x) 4>yHKUHHHH myHflaft y3rapTHpnm MyM-

0
k hhkh , h h ih  (pyHKuHii -q- KypHHHuiHAarH (a) ann^Mac-THKKa s r a  6yjiaAH, MacajiaH,

6) lim  tp (x) =  oo, lim  \|) (x ) =  oo, F  (x ) =  ,
x-+a x-*-a y  (^) 00

i

lim  _ L  =  0, lim  _ L  =  0, F  (x) =  5 - ^  =  — ;
X->a'p(x) x-*a <p (x) W  0 ’

<P (x)
b) J i m  q> (x) =  oo, lim  ip (x) =  oo, F  (x) =  q> (x) — 1() (x) =  oo —  oo, 

x-*-a x-+a

l im  e ~  * {x) =  0, l im  e ~  f  <•*>= 0; eF (x) =  . =  ~
x-*a St-+a e U

r)  q > W > 0  (X =£ 0), lim  cp (a:) =  0, lim  i|) (a:) =  0, 
x ^ a  x-*a

F ( x )  =  q> (jc)4'(a:)=  0°.
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1 tb (*) 0 
Um  « (x)  =  0, lim  =  0, ln  F  (*) =  - p -  =

ln  q> (*)

p)  9  (jc) >  0  ( x  +  a), Iim  $  (x ) =  oo, lim  (p (x)  =  1, 
x-m  x  -*a

F ( j t ) = ( p W *  (x) =  1 " .  K m ln c p M  =  0,

1 ln  q> (x)  0

i l ”? T O T  =  ° ’ l n / ? W =  ~ T
W

e) <P(x)  >  0  ( x  +  a), lim  <p (x)  =  o o , lim \|) (x) =  0 , F  ^ ) = ( p ( * ) '+ (x )= o o 0,
x-+a x ^ a

1 f $  (X) 0
lim  *  (x) =  0, \ im  =  0 , In F  (x)  =  7 ~ T J  =  ^

l l i  q>

HEOnPEAEJlEHHbia HHTErPAJT —  AHHI^MAC HHTErPAJI —  6epH ,iran  f (x)  
^yHKUHn ytiyn 6ouuiaHFHM (npHMHTHB) ^Hco^jianran 6apna [{)ynKuHnjiap (i^. ripHMH-

THBHaa (j)yHKUHfl) Tyn.riaMH 6y.iii6 j  f (x )dx  Ohjuih 6ejirHjiaHaAH. ByHflaft hkkh (j>yHK-

UHHHHHr aflHpvacH KOHCTaHTara TeHr. A . h. aiiHj; HHTerpaa ( î . OnpeAe-neHHhifl HHTe- 
rpa/i) On.naH HbioTOH-JIeiiCnHu, (k .̂) (J)opMyjiacH op^ajw  6oFJiaHraH:

bJ f ( x )d x  =  F(b) —  F(a),
a

6yn,aa f (x)  y3jiyKCH3 (JjyHKUHsi Cyjica, y j^ojifla F(x) yHHHr OonwaiiFHq (JiyiiKUHajia- 
pn^aH 6npH 6yjia,nH.

A. h. HHHr xoccajiapn: 1) J af(x )  d x  =  a  j f (x )dx ,  6yH«a a  —  HxiHepHi” coh;

2) j l f (x )  +  g(x )]d x  =  j  f (x )  d x  +  j  g(x)  d x  (A.  h. h h h t  'ih 3hi^jih;iHk xoCcacH);

3) j 1 f(x) dg(x)  =  f(x )  g(x)  —  j  g(x)  df(x).

A. h  MaRwy^jiHrHHHHr eTapjiH uiapTH 6epHJiraH f(x)  cbvHKUHHHHnr i^apajiaeTran 
HHTepBaJifla y3.iyKCH3 6yjiHuiHflaH n6opaTAHp, jieKHH Cy uiapT  3apypnft uiapT  6yji0ji- 
MaflAH.

HEOnPEflEJIEHHblX K03<1<<DHUHEHT0B METOfl -  AHHK,MAC K03<K<I<HUH- 
EHTJIAP METO^H — HtJioflaHHHr KypHHHiun ojiAHH^aH MaijiyM 6yjiraH ^ojifla 6y 
H^JOflaHHHr K0 3 :bc[)HuHeHTJiapHHH Tonnui yqyn ^yjuiaHHJiaflHraH motoa- Maca/iaH, j^ap 
^aiiAafi pauHona/i (jiyHKUHHHH (kv ) oaahS Kacpjiap hhfhhahch Tap3n,na eftHiu MyMKHH. 
M aca,naH,

3x2 - l  
x (x l  —  1)

(jiytiKUHsi yqyH uiyn,i,afi eSnjiMaHH TonHiu Tajia6 i^hjihhchh, ashjihk. Yhh 6yHflaS 
KypHHHiiiAa §3aMH3 :

3x2 —  1 A  B  C  
. x(x2 —  1) =  x  x  —  1 +  x  +  1’

16— 1334
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6yHAa A, B, C KoaiJxJiHUHeHTJiap auH ^aH H inn  jk b h u . nyT^a3H6 aa yx-
uiaui W JiapH H  rp y n n a jia6 , nyftUAarHHH jjochji naiaM H3:

(/1 +  B  +  C)x* +  (B — C)x -  A  =  3*a —  1.

B y  TeHrJiHK x HHHr 6apqa ^HHMaTJiapH^a 6awapHjiHuiH KepaK 6yjira«H y q y n  
nan Ba Jnr TOMOHJiapAarH x  h h h f  6«p  x h ji  A aoaw ajiapH  cwflHAarH Koat^HUHeHTjiap 
TCiir 6 v jih u ih  KepaK, u i y t o r  ynyH  /4 +  5  +  C =  3, B — C =  0, A =  L  fleMaK, 
A =  B =  C =  \ Ba

3x*—  1 
x(x? —  1)

1 1 I
x — i ^ j c  +  r

By MeTOA MaTewaTHnajia k@ht nyJuiaHHJiaAH.
HEOCOBEHHA5I MATPHUA — M \XCyCMAC MATPHUA —  D(A)  AeTepMHHaHTH 

HOJijiaH (Jiapi^jiH 6yjiraH  n-  TapTH6JiH A y  KBa^paT MaTpnua (ftyjuiapH  cohh ycTyHJiapH 
coiiHra T eH r). n-  Tap™ 6jiH M, m. paH ra n  r a  T ear.

A rap  KBa^paT MaTpnuaHHHr paH ra n  flaH k h h h k , h ih h  D ( A )  =  0  6y jica , y  ^o ji^ a  
uaTpHita Maxcyc MaTpmia flefiHjiaflH. )^ap i^aHflafi MaxcycMac A  MaTpHua 6nprHHa A ~ 1 
TecKapn M aTpnuara, h ih h  A A ~ x =  A ~ *  A  =  E  iuapTHH l^aHoaTJiaHTHpaAHraH MaTpn- 
u a ra  s r a ,  6y an a  E  M arp iw a n  yjWQBJiH 4>a30fla aSHHfi qHWigiH aJiMaarnipHuuiapHH 
(H JlHHefiHoe npeo<foa30BaHHe) aHHiqjiaSAHraH 6h p jih k  M aipHua. X ap  Max-
cycMac A  MaTpHua n  yjmoBJiH (fa30fla HXTHepnft 6a3HCflarH MaxcycMac >ih3hhjih aJiMaui- 
TMpHiUHH aiiH^/iafi^H. KoopflHHaTa ajiMauiTHpHui (jiopMy-iaJiapH j$aM M. m. op^aJiH 
aHHHJiaHaAH. M . m. p e ry jisp  MaTpnua ^aM aefiHJia^H. K,- MaTpHua, E^HHHqHaH Ma-
Tpwua.

HEIIEPA nAJlOHKH — HEflEP TAEKHAJIAPH — Kyn xOHajiH coHJiapHH Ky- 
naflTHpHiu^a ^yjuiaHHJiaAHraH o a a h h  MOCJiaMa. 157-a pacM.ua KypcaTHJiraHHAeK, H . t .  
pai^aMJiap TacBHpjiaHraH 6np neqa noJiocKaJiap (KapTon, eFoq eKH Coui^a 6np MaTe- 
pHaJi^aH TaftepjiaHraH) TepMacH^aH HOopaT 6yjiH6, ^ap  6Hp no/iocKaHHHr K^opHCHfla

157- pacM.

0  «aH 9  ra n a  6yjiraH  pan;aMjiap e3HjiraH, flHaroHajiH 6yflHqa 6yjiHHraH nacTKH KaTaK- 
Jiapfla sc a  6y  pa^aMjiapHHHr 6ap<ia 6np xcmajin coHJiapra KynafrrMajiapH §3HjiraH. 
H k k h  xoHajiH KynaiiTMaHHHr yh jih  pa^aw jiapn KaTaK^a KynafiTMaHHHr 6hpjihk pai^a- 
MHAaH lo^opHAa q a n a a  TypaflH, at>hh yHJiH pai^aMjiapn KaTaK AnaroHajiH^aH ro^opH- 
r a , KynafiTMa,narH CnpjiHK pai^aMH sca  yu ia  KaTaK AHaroHajiHjnaH nacT.ua TypaflH. 
K^naSTHpHiu aMajiHHH 6awapHui y iiyH 6np Heqa 6Hp xhji Tae^>ia.iap KepaK 6yJiHuiH 
MyMKHH,
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AflTafl/iHK, 6723 cohhhh 6np xoHajiH  conra KynaflTHpHui TaJia6 î hjih h c h h . KDî o- 
pncHra 6 ,7 ,2  bh 3 pa^aM JiapH  e3H Jiraa  H. t . h h (1 5 7 -5  pacii) o u h 6 , yjiapHH eH ua- 
| h  i^yaMH3. ByH^a KynaiiTM a, Kiacajian, 6723 HHHr 4 r a  KynaflTMaCH 4 p a^ aw n  
feHjiraH r0pH30HTaJi qH3Hf^ (noJioca) S y f ln ia  jH rflan  l a n r a  Kapafi y^HJia^H, KjnaflT- 
Ha A H aronajib  fiyHajiHiHH 6yf[Hna cTpejiK a SHJiaH KypcaTHJiraH p a^aM n ap jia ii Ty3H,ia- 
Ah : 2 Ta 6 h p jih k  8 + 1 = 9  Ta yHJiHK, 8 +  0 =  8 Ta 103, 4 +  2 =  6 Ta m hhtjihk ,
2 Ta yH m hhivihk . &eM aK, 6723-4 =  26892.

H. t . hh 6oim$a *^ico6jia u i BocHTaJiapn (MyT, apn^MOM eTP Ba 6ouiK,a.iap) 6Hjiati 
6n p r a  n y ji.n a in  w a i^ y j i .

H. t . KaM ^yji/iaHHJiaAH, jieKHH y jia p  e3Ma K ynariTHpHiura ^ a p a r a n / ia  Te3 Ky- 
nafiT H pnuira  hm koh 6 e p a a n , SHpoK, apH^MOMeTp, ^H C o6jiaui >iH3FHqH (Ta^pnCH ii x,hco6- 
jia rn ) eKH M axcyc w aA B ajm ap  ( 0 ’ PypK  Skh  M . B. H kobkhh  w aA B ajuiapH  Ba 6o u i^ a -  
j ia p )  epAaMH^a KynaflTHpHUira ^ a p aran ,n a  aHMa Kyn eai^T Tajiafi ^HJiaflH.

A u i . :  B. M . B p a  A h c, V c th u S  h nHCtueHHuS cqex. B cnO H orarejibH ue cpeflCTBa buihC - 
jieHHfl, 3 hu. 3JieM. MaTeM., t . 1.,  ToCTCXH3flaT, M ., 1951.

HEIlEPOBbl AHAJlOrHH — HEflEP yxUIATMAJIAPH. CfjiepHK TpnroHOMe- 
TpHHHHKr (^.) KyHHAarH dtopM yjia-iapH H. f .  A eflm aA H :

a — b a —  b 
A — B  sin 2 C , A + B  co s—2 ~  C 

tg 2 =  a  +  b  ct® 2; g  2 ~  a + b  c t g 2; 
s i n  — s —  c o s  — 5—

. A — B 
stn

(**)
cos~ a

B y (j)opMyjiajiap abepH K  ynSypqaKJiapHH 6 ep u .iran  h k k h  a a a  b tom ohh m  yji^p  
opacHAara C 6ypnarH (*) Skh SepHJiraH c tomohh  Ba y w a  SnauiraH A Ba B 6yp- 
qaanapH (**) Cy#Hqa m sm to* «a jiorapajfttijiam jwyH (*) m  (**) ^opwyna- 
jiap MaiJiyM AapascaAajyxtnain 6yji«6, yaapHH h h t jh q  msctammwn r .  SpHrr (* ) «a 
uiOTJiaHfl waTMiaTBrH A- Wenep (**) nponopswa K^pwwuiHAa ronraHjfap.

TpeK. a v a J io y ra — nponopuna.
HEnEPOBbl JlOrAPHOMbl — HEIXEP flOTAPIfcWVlJIAPH—HaTypaJi JiorapHtfiM- 

jiapHHHr (i^.) xyAAH y3H. H arypaji jiorapHi|)MJiapHHiir 6yHAafl Ae6 aTajiHiun Tapwxan 
acoccH3AHp. K-

HEHEP080 VHCJK) — UEflEP COHH — « =  1 +  |-)=2,71S28iS28459....« -►«> \ ft /
c o h h . H . c .  TpancueHAevT c w  9K 3hhhh 6hphh<ih  6 y jin 6  ^ p a tm y ^  M areM aTHrn HI. Sp-  
m h t 1873 fw jis a  h c 6 o t  s rrraH . By co h  ojm fi MaTeMaTHKa Ba ynrnr T a r6 ir^ jia p n ,\a  
KaTTa p o jib  yiinaf'AH. By c o h h h h t  tuoTjiaHA M aTewaTHrn H e n e p  hom h fw jran  aTaJiu- 
iu h  acocjm  3Mac. K,. H a T y p a - iw iu e  jiorapwjiMbi.

HEHO^BH^KHAS TOHKA npe06pa30BaHHa — ajiMauiTHpuuiiiHHr 
MAC HYKTACH —  ^ a p a j ia e T ra n  aJiM auiTHpnuiAa y3-y3H ra moc K e.iaA iiraH  t fo n - f im a  
yTaAHraH) Hyi^Ta. M ac a jia u , l cHMMeipHa yK H 6epH JiraH  chm m ctphk  ajiMaiuTHpHi!i,na 
CHMMerpHH y^H H im r j ^ p  6 n p  iry^TacH  K,. h . 6y.aaAH, h w ih  6 y  ajiM auiTHpnuiAa y jia p  
y3  vpHHAa i^ojiaAH, M apKa3H S  Ba K o s ^ n u n e H T n  k ^ Q  6yju-aH  'H(S, k) to m o tc th h  
aJiMauiTHpHuiAa S  nyi^Ta I^ . h . 6yjiaA H .

K,. h . a 3 h  T a m ^ a p n , ^ 3 F a jiM a c  TjfrpH mh3hk„ K.y3fa jra iac  tc k h c j ih k ,  ^ y 3 F aJw sc  
afljiaH a [M acajiaH , HHBepcHHAa ( n .) ]  Ba 6ouiK;a.nap 6 y ia A H . K,y3FajiMac TyppH 'i h jh ^ -  
h h h t  ^ a p  6 n p  Hy^TacH y 3 -^ 3 iira  ajiM anrrH pH jica, TyppH MH3HF; ny^TaBHfl HHBapHatrr 
TyFpH mh3hk; 6yjiHUiH MyMKHH; T y rp n  '1H3HH; 6yTyHJiafl ^ysFajiM ait i^ojih6, jieuHH 
yHHHr ^ a p  6 n p  iiynT acH  (§ k h  yHHHr 6ai>3H H y^T ajiapn  T jnjiaM H ) u iy  TyFpn m h s h k a s
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§TyB'in Hynjajiapra a.'iMauunpH.nca, TyppH wh3h^ ny^TaBHii HHBapnaHT TyppH iHnm^ 
6yjiMacJ!HrH vyMKHH. Macajian, cHMSieTpHa vnn Hy^raBHft HHBapHaHT TyFpH mh3hk,- 
^Hp, cHMMeTpHH y^w ra nepneHflHKyjiflp 6yjiran TyFpH mi3Hh;jiap sca Hy^TaBHfl HHBa- 
pH?.HT TyppH MH3H^ Syjia OJIMaftflH.

K - h ., ny3Fa.TMac TyppH qHSHK,, Ky3Fa.TMac tckhc.thk Ba 6om ^ajiap  aJiwauiTHpHUi- 
Hinir Ky3Fa.iMac pkh i^yrn 9,neMeiiTjiapH flef'HjiaflH.

K- h . TepMHHH op^ajm  aHa.nH3 Ba AHtJicbepeHUHaJi Tenr.raMajiapHHiir K,aiop My^HM 
TcopeMajiapn HifioAa ^ h jih h h u ih  wyMKHH. MacajiaH y '  =  f(x),  y(0)  =  0 . TeiirJiaMaiiHHr 
c ihm h  MaBwyAJinrH Ba nronajinrH  ^a^H A arn Teopeva o ^ H ft  uiapTjiap 6a*apH jiraH A a

X

Hyi'HAarH ^a-bBora SKBHBajieiiT 6yjiaAH: <j)yHKU.naJiap (Jiasocn^a z  =  j' f (x,  y(x)) dx  aji-

o
ManiTHpnuiHHHr H3JiaiiaeTraH y(x) c^yHKUHn^tlH H6opaT s,Tona i^y3FajiMac nynTacn 
Cop. TonojiorHH^a (k .) K,. h. j;a^H^a Maui>;yp Teopewa 6op. yHHHr xycycm' ^ojihhh 
Tai>pH(J)jiar!MH3 . x2 -f- y 2 <  1 flonpaHH y3 -y3Hra ^ap ^anflaft y3jiyKCH3 aKCJiaHTHpmiifla 
aK,a.iJiH 6iiTTa K- h. 6yjia,TH.

A a a 6 . :  M . T n j i t 6 e  p r  h K o h  t t o c c e n ,  H a r jin a iia a  reoM eTpnsi, rocTexH3flaT, 
M .—J l. ,  1951; .1 . C . n o  h T p  h r  h h , OcnoBbi KOMGHHaTopnofl TonojiorHH, rocTexH 3naT, M .—J I . ,  
IP47.

HEnOJIHOE KBAAPATHOE yPABHEHHE — HAJIA KBAflPAT TEHTJIAMA—
Chphhih eKH HOJii!H'iH ^apa>KaJiH HOMaiJiyM ojiflHAarH K03 '|'(})nmienT, §kh 6y ko^[i- 
^HuneHTJiapHHHr HKKaJiacH HOJira Tenr CyjiraH KBa^paT TenrJiaMa. Biino6apHH M. k. t .  
^yftH^arii KypHHHuuiapaaH CiipHra sra  6yjiap,a:

a x 2 +  bx =  0  ( a ^ O )  eiiH a x 2 +  c  =  0 ( a + 0 )  eKH a x2 =  0  ( a ^ O ) .

H E nO JlH O E  HACTHOE —  H A JIA  B y jIH H M A : 1°. ApHCjiMeTHKaaa M. 6 .— HKKHTa 
6yTyH a Ba b coh HHc6aTHHHHr 6yTyH i^hcmh, 6vnna a >  6 Ba a coh b ra 6yjiHH- 

7
isafiflH, MacaJiaH, -g- HHc6aTHHHr H. 6. ch 2 ra  TeHr, 7 cohh—6 v.ih h yBqn, 3 coiih—
CyjiyBMH, 7 hh 3 ra 6yjiHiuAarn ^ ojiahi  ̂ 1 ra  TeHr. ByjiHHyBiH LI. 6. hh 6yjiyB'iH- 
ra  KynaftTHpnS, ^oJiAH^HHHr i^yuiHjiraHHra TeHr.

2°. A jireS pana H . 6. —  f(x)  Kyn^a^HH P  [jc] j;aju^aAarH g( t )  #  0 ra  6yJiHuifla 
^ochji 6yjiaAHraH Ba

f(x) =  g ( x ) q ( x )  +  r(x)

MyH0ca6aTHH ^anoaTjiaHTHpaAHraii q(x) K yn^a^, 6yH.ua r(x) =f= 0  HHHr f la p a ^ a c n  g(x) 
HHur AapaxacH^aH k h h h k . r(x) K yn^a^  f(x)  hh  g(x)  r a  6yjim uA arH  ^ojiahi^ n z m -  
/iaAH. B aw aH , f(x)  h h  g(x)  r a  6yjinuiAarH q(x) M. 6. (r(x) +  0  6yjiraHfla) 6yjiHHMa 
^aM fleftHJiaAH, f(x)  hh  g(x)  r a  6yJiaui sca r(x) #  0 ?;o,'iahkjih 6yjiHm AeftHJiaflH. 
P[x}  ^aJi^aflarH  ^ap  i^aHAaft h k k h  f(x), g(x)  Kyn>;aA yqyH q(x) Ba r(x) K yn^a^jiap 
6np ^HftM aTJiH a H H ^ jia n a ^ H .

A « a 6 .:  C . H . H o i o c  e  ji  o  b, Cnenna^bH bift Kypc 3jieMeHTapHo£ ajireS pw , «CoBeTCKan 
BayKa», M ., 1956; A . H . M  a p k  y  ih  e  b  h *i, /J,eJieHHe c  0CTaTK0M b apH(J)MeTHKe h  a jireC pe, 
M3A-BO A n H  PC<t>CP, 1949; 9 h i; .  3JieM. MaTeM.. t .  2 , rocT ex ii3^aT , M .— J I . f 1951.

HEnPABHJIbHAH flPOBb —  HOTyFPH KACP: 1°. A pn^M eT H K aaa H. k . —
3 8 .  r

cypaTH Maxpa>KH^an KaTTa eKH yHra TeHr oaahii Kacp, MacaJiaH: , -g BiipiiiHiH

KypHHHuiAarH H. k . hh 6yTyH Ba Kacp i;HCM.-iap ra  s r a  fiy jiran  apa .ia iu  coh KypHHH- 
3 1 1

LMHAa e3HUi mvmkhh: y  =  1 +  =  1 X aP KaHAaft apa.iam cohhh H. k. KypH-

3 2 -7  +  3 17 
HHuiHfla e3Hiu MyMKHH, Maca.iaH, 2 y  - = --------------- =  y  .
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f(x)
2°. AJireCpafla H. k . — hkkhtb Kyru;aAiiHHr HHcSaTH, Cynfla f(x) hhht

AapawacH g(x)  HHHr flapawacHAaH khmhk 3Mac, i;. /IpoOb.

HEnPEPblBHAJI T P yn n A  (hjih Tono;iorH>iecKaa rpynna) — y3JiyK C H 3 r P y n -  
IIA (eKH TonoJiorHK rpynna) — 3JieMeHTJiapH Tyn-iaMH TonoJiorHK tj)a3o (i;. Tono- 
jiormecKoe npocTpaHCTBo) >;och;i KHJiyBqn rpynna (i^); KynaftTHpHuiHHHr rpynnaBHii 
aMaJiH Ba TecKapH 3JieMeHTra vthjj aMaJiH TonojiorHK 4>a3o/(a y3JiyKCH3 . Macajian, 
t J fp h  qH3HHAarn pauHOiia.i coHJiap TynjiaMH TaCHHft yjiqoBAa ojiHHraana (i;. MeTpn- 
Ka) 6y TynjiaM rpynna ^ochji ^Hia^H. y .  r .  iiasapHHCHHHnr sn r Myj;HM HaTH)Kajia- 
pH,naii 6npH i^yftH^arH TeopeMa^Hp: y .  r. KynxHJiJiHK (i .̂ MHorooQpaane) fiyjiratiH 

^oji^a JIh rpyniiacn (i;.) ^aw^Hp.

A ,ia 5 .:  JI. C , r i o H T p a r H H .  H en ?3 p aB « U 3  rp y n n a , rocTexH3flaT, M ., 1954.

HEnPEPblBHAH flPOBb — y3JiyKCH3 KACP — 
1

ao ------------------

a i  +  '
1

a« +

K ypH H H iuA arH  Hcjiofla, 6 y iw a  a0 —  J ;ap  i;aH fla ft 6 yT yH  c o h  (M ycfiaT  G y jim iiH  m a p T
sM ac), % , a9, as............an— i a . i a  6 y.nHHMa § k h  6 e p H JiraH  y .  k .  HHHr a jieM eH T Jiapn  fle6
aTaJiaflHraH HaTypaji coHJiap. y .  k . qeK JiH  o k h  qeKCH3 6yjiHiiiHra i;apao ^HC^ana 
6 yHAaft C e j ir n ^ a n a f lH :

[dp , at, a2, a3, . . . ,  an] S k h  [ a „ ,  alt a^, . . . ,  an, . . . ] .

X ,ap  i;aH flaft p a u n o H a j i  c o h  qcK .'in  y .  k .  K ypH H H uiH ^a TacB H pjiaH H iiiH , n p p a u H o ' 
H aji c o h  s c a  qeKCH3 y .  k .  K y p H n n u j» A a  TacB H pjiaH H uiH  MyMKim; 6 y  eftH JiM aJiap  s iro - 
H a^H p, u iy  6HJiaH 6 n p r a  KBa;ipaTH K  H ppanH O H ajuiH K iiH H r eftH JiM acn ^aB pH ft V . k .  

C y jia ^ H  (i^ . J la rp a H iK a  T eo p eM a), M acajiaH : y f 2 =  [ 1 ; 2, 2, . . . ] .  K ,HCKa P M af t^ H rafI 
p k

Kacp KypHHHUiHAa §3HJiraH [a0, alt  a 2, . . ., a*] (k <ri) Y .  k. k- Tap™6.aH MyHo-

c h 6  Kacp f le f tH jia a H . M y H o c n 6  K acpH H H r cypaT Ba Maxpa>KH K ,yiiH A arii peK yppeH T  
(j)op.vy.na 6 HJiaH 6 oF JiaH raH :

Pk+1 =  ak-\-\ Pk  +  P k - v  Qk+l ~  a A+i Qk +  Qk—i-

X,ap 6np >ieKCH3 y .  k .  ywyn < iroua

l im  _  a
k->«> Qh

jihmht MaBjKya, 6y jihmht rny y .  k .  h h h t  j;hhm3th A«iiHjiaAH. y .  k .  Jiap HppauHO- 
Haji coHJiapHH paunoH aji coHJiap— MynocHfi Kacpjiap 6H.naH Tai;pn6Hii n<\>op,a KHjinuifla

22 335
i;yjiJiaHHJiaAH. Maca.naH, j t  cohhhhht Ta?;pH6Hft ^HftMaTjiapH - y  Ba j-jg MyHocnS Kacp-

jia p A H p . A r a p  a  —  A apaH O C H  n >  1 6yjiraH  a j ire f ip a H K  c o h  6 y j i c a ,  n iyH A afi c  y 3 r a p -
c

>
X f X

Mac MHiyiop TaHJiaui MyMKHHKH, j;ap f;aHflaft pauHonaji — Kacp y i y n  a  — — 

TeHrcH3JiHK 6awapHJiaAH, AeraH TeopeMaHH <j)paHuy3 MaTCMaTiirH JInyBHJiJib
Sf1 

hc6 o t
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^HjiraH. Boiui^aqa aflfrraiw a, a  a jireO p ara  appanHOHajf ce itw t ~  panHOHaji x a c p ra

(^ap  i^aHAaft TafiiiHjiH MaxpaauiH n acp ra )  y jiap  o p acK A ar*  aflHpwaHBnr a & o jn a r  
^HHMarH HCTarauMa khm hk 6yjiaAHraH i^hjihS  a A u au iT H p w u  wyMKUH awae. V . k. yc-. 
THjia 6awapHjiaAHraH aM ajuiap w yA a ^ a u  nyncui, m y tiu u r y iy H  awaiiAa yjiapAW  
4'oSAajianHui hhAhh. V .  k .  Jiap 3aH%Hp Kacpiap ^au AcfiiwiaAH.

b i +  ------------a -----------

fca +

• * .

bn +

r flv i0®
KypHHHiiiAarH H(J)OAa ^aM y .  k. AefimiaAH, 6 y  H(j)OAa [Oo; 7 ^ ” Ji ^HJian 6e jirH -

jianaAH. Q) Ba bx Jiap  6 a p q a  an Ba bn J ia p ra  t^apara iiA a  Coiui^a i^O nynra 6yficynaA H -

raH  y .  k . [ a 0; ~j~\ j  6HjiaH 6e.'irH .aanaAH. K acp y .  k . hhht  n-6yFHHH ae6 ,

o„B a  bn Jiap n -6yrHHHHHr ^aA Jiapn Ae6 aTajiaAH: a}, a2, . . . cOHJiapH y .  k . h hh f 
xycycHP c y p aT Jiap n , bL, fc2, . . .  jiap  sc a  y .  k . HHHr xycycH fi MaxpawJiapH AefiHJiaAH. 

y .  k . TepwHHHHH (jiaT. frac tio )  6hphhhh  MapTa J l .  3ftJiep (1737) KHpHTraB.
A b» 6 .:  A . 3 .  X h h q h h , U eirnw c npo6u, rocTexH3flaT, M ,—J I .,  1049; J I . 3 f l  ji e p ,  

m se r  aiia jiH 3 6e cK 0He«iH0  M a jiu x , t .  I nepeB . c  jiaT. M . — J l . ,  1951; T .  H . C T n j i b T k e c .  
HccjieflOBaKHH o H enpepbiB H w x f lpo6«x , n e p e B . c  ^ p a n i; .  X apbK O B —K H es, 1930; A. H . X  o  b a  h c -  
K n fl, npmioHceiiHe H,enHMx apoS efl h  h x  o5o5meHHfl k  BonpocaM npnCflHHceHHoro aH a-m m , H>c- 
TexH 3AaT, M .f 1956, 3 hu,. sjieM . m b t . , t .  I ,  F o c T e x H 3,n;aT, M . — J l . ,  1951; H i I \  M c f i o i a p e - B ,  
TeopH H  n enpepb iB H bix  f lp o 6e ft, K a 3aH b , 1938.

HEnPEPblBHAH nPOnOPUHJl — y$H yK C H 3 nPOnOFUHJI — ypTa WJiapH 
Tcnr 6yjiraH  reoMeTpnK nponopuna (n .) . M acaJiau, 9 :6  =  6 :4  rp o n o p u n a  y .  n . a«P'. 
reoMeTpHK nporpecCHSHHHr KeTMa-KeT KejiraH y iT a  >;a/iH y .  n . ^och ji ^HJiaAH.

a — b =  b —  c KypHHKUiAarn apwjiMeTHK nponopmiH ^aM y .  n . Aei»HJiaAH, 6npo^ 
«V3.'iyKCH3 apHlJlMeTHK npOnopUHH)) TepMHHH K3M HIIl.TaTH.iaAH.

HEIlPEPblBHAfl <t>yHKU,HJl b ioqi< e P0 (x* x^, . . ., x°J — Pe(*\, •••>■*„)

nyi^TaAa y 3 J iy K C H 3  4> yH K il,H Jl — KyftHAarH uiapTHH ^anoaTJianTHpyBqH f(P)=  
=  I(xi .  x2< • • •> x n) $yHKUH«: ^ a p  ^anA aft e  >  0  y i y n  m yH A aS 6  TonHJiaAHKH, 
\xt —  x0̂  < 6 ^  (( =  1, 2 , . . rt) m apT ra 6y'1cyHyBMH ^aMMa P (x lt x.2, . . ., x„) nyi^- 
T ajiap  yqyH  |/(P) — f(P0)\< e  TeHrcH3JiHK 6aw apH JiaA H . B oiu^aM a afiTraHA a, P  -> P9 
r a  HHTHJiraHAa f(P) (jiyHKUHa f(P0) r a  HHTHJica, f(P) (j)yHKUHH P0 ny^T aA a y3JiyK- 
ch 3  6yjiaA H . M  TynjiaMHHHr ^ a p  6 n p  Hyi^TacHAa y3JiyKCH3 C yjiraH  ^yiiKUHH M  Tyn- 
jia v A a  y .  (}). AenHJiaAH.

BoFJiaMJiH TynjiaMAa 6np j3rapyBMHJiH y .  (J). m tn r rp a ^ H rn  y3jiyKCH3 mhshh 
6yjiH 6 , y  y3JiyKCH3 s rp n  MKSHnnHHr o a a hS  TacBHpHAaH KecKHH $ a p ^  h h jih u ih  Myn- 
k h h . M acajiaH , ^ aep ^ a  ^ o c n jia ra  s r a  6yJiM aran y .  (J). Jiap 6op. y jiapnH H r rp a- 
4>HKJiapH ^en  i^aepAa ypHHMara a ra  6yjiMafiAHran y3JivKCH3 mOH^JiapHH TacBHpjiai- 
AH. ByHAafi ^yHKUHH m hcojihhh  Chph h m h  MapTa hcwhc MaTeMaTHTH B efiepu iT pacc 
TonraH .

y .  $ .  jiapH iiH r K y n rm a  M y^rai xoccaA apn 6op : KownaKT TyiwaMAarH (* , Kou- 
113KTHOCTb) y .  (]). y3HHHHr 3HT KHMHK Ba 3HT K3TTa KHHMaTJiapHra SpHUlaAHJ y .  (J>. 
jiapiiHHr fiHfmiAiicH, afiHpivtacH, r.ynafiTMacH y .  4>- A>tp; tn m m t y .  <{». h h h t cynep-
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nosfiuwrcH ^ : )  '3faM' y  G fm w  fa . -RojKja mapeyta). [a, 6 ] icecMa/ta yanyKcro 
SyflraH ^ap i^aHAafi f(x) <J>yBKUHSHH HCTaraH AapawaAarH m w ^jihk Kyn^a/i-
ra sn^MnaiUTit^tHU - t f f m m  (BeJtepucraacc TeopeMacH). KoMoaKT T^njiaMAflrn y .  $ .  
tcrhc ywyKCBB ^ywraiKi Ctysia-SM. liapqa 6y  xoccaina|) ‘MaTeManwaHHHr Kynrnrra 
OJjWMjrapH y«yH y .* $ . m w r  0^ m h » th h h  ««a opTTHpaflH.

B sp K»scc«*incamM CHra K ^pa, y . $ .  HQJimtwi eiitflfira ^ a p a u t.iH '6yjia*H. y .  c}>. 
jiap  (foK;aT x lt  -xt , . . ' . ,  x n 'J3 rap y w ra .ra  (Jm oaaTH T ^taT iatfjM p^nraa 9»iac, fejiKH 
Tono/iornK $a30HHHr (vv  T onoJiorm ecK oe npoCTpaHCWO) s[ap tc-aH^aQ ^iwiaMHAa 
j^aM a m j ia  aficTpaKTpon; Tap3Aa ^apajiaA n. MaeoJiJiap: 6a p ia  Kyn^aA Ba ex , s in  x, 
cos x  (J)ym;ii.HHJiap coHJiap ry fpH  'ih sh fh a 3 y .  <{k 6y.aaAH; y  =  tg  x  (JjynKUHa y3H

n
aimnJiaHMaraH *  =  -§• (2fe +  i)  [k =  0, l ,  2, . . ., n\ ny^tajiapAaH fioama 6 a p ia  

Hy^TaJiapAa y3JiyKCH3A«p; y  =  lg x  tyHicuHH 0 < jc < o o  aHH^JiaHHUi co^acHAa y3/iyi<- 

CH3; y — x sin—  [^(0) =  0] (bynKUHH T jrp a  UBMi^nHnr 6apqa Hy^raJiapHAa y3JiyK- 

CH3, 6hdok x = 0  Hy^TaAa xocH.'iara 3ra 3Mac.
HEnPEPblBHOCTH AKCHOMbl — y 3JiyKC-IBJlHK AKCHOMAJIAPH — T^FpH 

■nramwiiHr y3jiyircn3JiHrwm  6ap«3p 'T fpaaa H4roWa  K ® iy » m  afKCHOKaaap. y .  a .  a s h  
6a p «  T^eAeKiHffl am iow scw A H p: a ra p  r ^ r p n  q n 3H^Htm r A B  icecMacHHHfir Gap>»a n y ^ - 
•niJMpH-)?ap ®Hp» "Syui 6yaMaraH inyH&afi hkkh CHH$ra awpaTHJicauH, CyHaa 1) A B  
KecnaiiHiir ^ a p S t ip  fHy^racH <Jai^aT 6n p  ctnK}>ra TerHuijm, h%hh A nyi<;Ta finpmnH 
cartfcra {- (« apau i.i« ), B ny^T a hkkjuwh CHB$Ta £ 6pjica, 2) Chphhmh cmHjmHHr A 
HyirnanaH T^ap Snp x  iiy^Taen A  HyKTO 'fiHJiaii hkkhitoh ch h ^h h h t HCTaraH
y  wyi^racH opacaj^a eTOa; 3) h k k h h ih  c»HS$Hwnr B  Hy^Ta/rau fjjapKjiH ^ a p  6np y  
HyifracH flMpamH MW^wriKr HCTaran x  tty^T aett fiHJiaH ?B Hy^Ta opacHAa e rc a , y  
^ o .w  uiytiAaS C nyi^Ta TortH-iaAHKH, y x a p  ^atttaP  [x, «] Kecwara TcrnrasH 6yjrn- 
AH, fiym ia x  aa y  —  iroc paflmiiAa SepH M H  « a  hkkhjpih c w » f aapH m ir HxTHeprlfl Hy^- 
Tam pH . C « y i f r a a im r '^sih ny^rajiapHHHr S^pHHMH 8k h  hkkm wh cim(j)Hra Termu-nn 
^ w w h h  Myjnnm. C  HyK;Ta (■wrapaatrfi Hyi?Ta e n n  TceAekHHA kcchm hhhht nyi^racrt) 
HroHa 3KaHJiHr«HH h c 6 o t s th iu  MyMXHH. A c /ic k h h j aKCHowacH 'T^FpH Ba Hyp
jwya-naM myHra '^xniani 'Wjio/ra ^H-innaAK. Bais3aH Ttafcpt^CTatiMaflAHraH «opacHA«* 
TepMHHH ypHHAa Ta^bpiJ^iTaHMaflHTiraH fKeiimi wnaAH®, «*raTTAa graAiw, «yHTAa eTa- 
A*r», aeraw repMHHJiapsaH c(»Saajrami.iajin.

IB nrra y3Jiy«3iamiK wkcmombch— fleAeKHtfA aKCHOMacH ypHH/ta CataaH yHra TeHT 
Kyqjffl fiyjroaH hkkhto BfccnoMaAaw ^JofiAaHaHHJiaaH: K aitrop aiccHOvacH (6h p-6hj»h 
m jrra  >KOHJiaiiiTiT|»nrm« ea Ho/ira bhth-i w h  cerMenT^apnwHr xap ^ a u w P  neTMa- 
KBTsrHTH fiHTTa yieiyMiifli -Hy^Tara sra ) aa ApxnweA aiccHOMacH (i^.) eicw 6oun^a tcht 
Ky*re?H aKCHOMajfap

y .  a . ly F p n  nH3ii^HHnr 6ap>ta H y^T aiapn  Tynjiasm  SHJiaH 6ap 'ia  ^an,Hn;nfl ccm- 
jiap TyruaMH ypiacnA a y sapo  6tip ^wftMar^H mocjihk ypHaTHUira hmkoh fepaAH. 
y . a .  sjieM ewiap re o M e T p iw i in i ir  6np K;aTop TeopeMajiapHHH H c6 o raau ira  h m k o h  f e -  
paAH: AOnpaHHHr w tk h  ny^TacHAan ^Tyw H  T^Fpn 'nratii^HHHr A fnpa afljrairacH '6Hjiaii 
(Jiai^aT hk k h  iiy^raA a KecHiiifiuiH, TeKHCjiHKAa MawyM laprpifiAa :scofljrauiran hkhh  
afl/iaHaiiHHr KecHHumiH: KecMaH«nr yayHSiHnt MaBjKyAJiHraHH anm yia-m ra Ba Kecwa- 
jiapHH y-TianiAa recrcapii MacajiaHH em tu ira  hmkoh depaAH: ^ a p  ^aHAaft a  ^a^H^Hft 
c o h  y«iyn y3yH.iHrH u iy  o  coH ra TeHr f iy j i r a H  KecMa MaBwyA-iHrH ^ a ^ H A a r n  Teope- 
M3HH Hc60TJiam. fljlHHa.

HEflPEPblBHOCTb 4>yHKUHH — W H K U H flH H H r y3JiyKCH3JlH rH — (byHK- 
UHaHHiir y3JtyKCH3 6yjitiiu xoccac«. HenpepbtwaH 4>yHKu.H5i.

H E nP E P blB H O C T b d>yH K yH H  G nPA BA  (cgo t« eT cT B em o  c jie n a )— <t>yHKUHH- 
HHHr yH rflA H  (moc pasHiiiAa qanAaH) y3JiyKCH3JlHrH. A rap 3pKJiH y3r$pyBMH- 
HHKT 'leKCHi KH'IHK A * > 0  («OC paBHlUAB A/C < 0) OpTTHpMaCHra (JiyHKUHHHHHr S0KCH3 
KH4HK Ai/ =  f(a -f- Ax)— f(a) -opTTHpwacH moc Ke-ica §kh , 6ap« 6np, a ra p  

lim  f(x) =  f(a) (moc paiiHLiiAa l im  f(x) =  f(a)) 6y jica , j ik ih  4>ynKmfflHWir yn r- 
x^a-fO  x-*a—0
PflH (mod paBHUiAa MauAan) jihmhth (jiyiiKUHsiHHnr f(a) lytfiMai nra i e u r  6y.nca, y
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y  =  f(x) (}>yHKuHfl x =  n ny^Ta^a yHrflaH (qan^aH) y3JiyKCH3 AeflHJiaflH (n. 
ripeAeji (jiyHKUHH cnpana).

HEnPHBO^MMOE yPABHEHHE HaA noJieM P —P  MaflAOHfla KEJlTHPHJlMAft- 
flHTAH TEHTJIAMA — f(x) =  0 aOTe6paHK TeHr-iaMa (n. Anre6paH'iecKoe ypaiwe- 
nne), 6yHAa f(x) — my P  MaPnouna (^ . riojie) KejithphjimafiAnraH Kyn^aA (n. He- 
npHBOAHMua Miioroqjien). MacaJian, x2 1 = 0 —^ a i^ H f l  coHJiap MaflAOHHAa K. t .  
Aiip, jieKHH KOMiuieKC coHJiap ma^AOHHAa KejiTHpHJiaAHraH TenrJiaMaAHp. A rap f(x) 
KejnnpHJiaAHraH K yn^a^ 6Jjica, yHHHr

f(x) =  p(x)q(x)

efjHJiMacH f(x) =  0  TeHrjiaMaHH A ap a^acH  khuhkpoj^ Ba, AewaK, n n a^ a  coAAapo^ 
Tenr Kyq-iH TenrjiaMa.iapHHHr

P (*) =  0,
<?(*) =  0

ry  nJiaMHra KejiTHpHmra hmkoh 6epaAH.
HEnPHBOAHMblfl MHOrOHJlEH hba 3aA3HHbiM noJieM P  — 6epnjiraH P  Maft- 

AOHAa KEJITHPHJlMAflflHrAH K y il^ A fl — KynaftTyBqHJiapra (h m h  K03*4>HUHeHT- 
jiapn P  MaiiAOHAaH ojiHHraH Ba AapaKacH HOJiAaH K)K;opH 6yjiraH  Kyn^aAJiapra) 
aiKpajiMaiiAHraH Kyn^aA. ^ap  t̂ aHAaS aJire6paHK enHi  ̂ MafiAOHAa AapamacH 6npAaH 
loi^opH 6yjiMaraH Kyn^aA siroHa K . k . 6yjiaAH (i^. Ajire6paHieCKH 33MKHyToe no jie).

Mncojuiap: j â̂ Ĥ HiS coHJiap MafiAOHHAa ^a^H^Hft KosdxJiHuHeHWH j^ap KanAaft 
K. k. Skh KOHdaHTa, §kh 6hphhmh Aapa>KajiH Kyn^aA, enn ahckphmhh3hth (h.) 
HOJiAaH kh'ihk 6yJiraH KBaApaT yi>;aA 6yJiaAH; pauHOHaJi coHJiap MaftAOHHAa HCTa- 
raH Aapa*a;iH (HCTaraHqa io^oph Aapa>KajiH) K . k. MaB>KyA.

K . k . h h h t  P[x \ Kyn^aAJiap ^ajiK acnA arn (i^. K ojibuo) pojih  TyS coHJiapnHHr 
CyryH co iw ap  ^aJii^acHAarH p o jin ra  yxuialA H - ApH^MeTHKaHHHr tjyTyH coHJiap ^ a ji-  
i^acHAarH acocHtt TeopeMacnra yxu iau i, K yn^ayyiap SyJiHHHui iiaaapnacnHHHr acocHii 
TeopeMacH ypHHJiHAnp.

MHCOJiJiapAaH KypHHH6 TypnSAHKH, 6np .viaiiaoha3 KeJiTHpHJiMai"AHraH K yn^a^
6ouii^a 6np  MaftAOHAa KeJiTHpHJiaAHraH KynxaA 6yjiH;iiH MyMKHH.

Kyn^aA-iapHHiir KejiTHpHjinuiH Skh KejirnpnjiMacjiHrH ^a^HAarH MacaJiaHH aMaji- 
Aa eq n u ira  Aonp yMyMHii MeTOAJiapHHHr MypaKKa6jinrn TytjiaftjiH, Typ,iH Ba^TjiapAa 
TypJiH MaTeMaTHKJiap Kvn^aAJiapHHiir hejiTHpHjiMacJiHrnra Aonp r.y n rm ia  xycycHii 
KpHTepH^jiap TonAHJiap Ba hcCot XHJiAHJiap. Bjipoi; 6y KpHTepHttJiapmiHr ^aMMacn 
Kyn^aAJiap KejiTHpnjiMacjiHrHHHHr (Jiai^aT eTapjinjiHK (3apypHttJiHK 3,\iac) uiapTJiapHHH 
TauiKHJi i^hjiah, h ih h  6npop xycycntt TypAarn K yn^a^iapH H H r KeJiTiipu iMacjiHrHHH- 
rn iia  anHi^Jiauira hmkoh 6epAH.

Kyn^aAJiapHHHr paunoH aji coHJiap MaftAOHHAa Ke.iTHpHJiHuiH eKH KeJiTiipHJiMac- 
JiHrH yqyH eTapjiH Ba 3apypn3  uiapTJiapAaH H6o p a r  6y.iraH  nHxoHT^a o a a h h  KpHTe- 
piiKJiap, sitHH Kyn^aAJiapHHHr KeJiTHpHJiMacJiHrH ^a^H A arn MacaJiaiiH 6oiui^a KpHTe- 
pHHJiapAaH (Jjapi^jiH yjiapoi^, yMyMHfl KypHHHuiAa eMHiura hmkoh 6epyB'iH KpiiTepHii- 
jiapHH M . B. H kobkhh 1938 HHJiAa to iia h , 1940 HHJiAa sca  s m o h  kh.hah.

A a a # . :  A. r .  K y p o u i ,  K ypc  Bbicoie# a . i r e 6 p u , rocTex»3aaT, M ., 1952; T. M . 111 a  n :i- 
p o ,  B u c in a a  a jire6 p a , y in e A rH 3 , M ., 1938; B. J I .  B a H j e p B a p j e H ,  CoBpeM eimaa a jireo -  
p a , nepeB. c HeM., q . I h 2, rocT exH 3aaT , M .,  1947; M . B. 3  k o b k h h, MHCJieanaa Teopiia 
npHBOflHMOCTH MIIOrOMJieHOB, H 3 « - b o  AH CCCP, M ., 1359.

HEF1P0THB0PE4HBAH CHCTEMA ypaBHeHHfi —  TeHr.iaMa.nap CHCTEMACH-
HHHT 3H/WMHTGH3JIHTH — 6npraJiHKAarH TeHrjiaMajiap cncTenaCH TepMHHHHHnr 
xyAHH y3H CoBMecTiibie ypaBiienHsi).

HEflPOTHBOPEHHBOCTb ch ctp m u  3kchom  —  ai<cnoMajiap cHCTeMacmiHiiHr 3Hfl- 
flHHTCH3JIHTH —  ancHOMajiap cncTeMacHHHiir s n r  My.\HM TajiaCJiapHAaH (mapTJiapn, 
xoccajiapHAaH) Cnpn. A rap  aKCHOMaJiap cncTPMacHAaH 6h p -6h p h h u  h c th ch o  i^HjiyBiH 
HKKHTa wyMJiaHH ManiHi^fiH Ke-irHpnS MHi^apHui MyMKHH 6yjiM aca, 6y:i,iaft aKCHOMa-
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.nap CHCTeMacH 3 h a a h h tch 3  ancnavta/iap cncTeM acn AeflHJiaAH. A ra p  aKCHOMaJiap 
CHCTeMacH 6y x o cca ra  s r a  6yjiMaca, y  3 H ah h h tjih  cHCTeMa AeiiHjiaAH. 3haa*m tjih 
aKCHowajiap cncTeMacH <j>aH TapMOFHHH acocjiau ira  npaMaflAH.

AKCHOMajiap cncTeMacHHHiir 3 .  h h  hc6o t  i^hjihUi MOAejib ^ y p H u ira  (peaJiH3a iiH a , 
H H TepnpeTauH ara), h w h  AacTJiaSKn aKCHOMaJiap CHCTeMacHHHHr a co cn ft o6i>eKTJiapH 
opacH A arn  aco cn rt MyH0ca6aTJiapHH ami^ aKC sm ip y R H H , j ic k h h  6o u i^ a  -Ta6iiaTJiH 
acocHfl o6teK TJiap p o jih h h  yflHOB'iH s / ie i ie u i - ia p  rynJiaMHHH T aH Jiauira  KejiTHpnjiaflH. 
B y  TepMHH aKCHOMajiap cHcieMacHHHHr 6nprajrtiK A a 6yjiHUiH ^aM  AeflHJiaAH. K,. A k- 
CHOMa, He3aBHCHMOCTb, IlOJIHOTa.

HEPABEHCTBO — TEHrCH3JlHK — TeHrcH3JiH» Huiopaca ( > ,  <  TeHrcH3j»iK 
iiuiopajiapH) 6njiaH SnpjiauirHpHJiraH HKKHTa ajire6paHK H(J)OAa. HovauiyMJiapH 
(y3rapyB>iHJiapH) 6y.nraii T. HHHr eqHMH Ae6, 6y HOMatJiyMJiapnHHr T. hh HjanoaTJian- 
THpyBHH 6apqa ^a^H^Hfl ^iiftviaTJiapH TynjiaMHra aiiTHJiaAH. M acajiaH , * > 2  T. h h h t  
enHMH coHJiap yi^HAa a6cuHccacn x  =  2 6yjiraH  Hy^TaAaH ynrA a woftjiauiraH 6ap>ia 
^a i^ H ft coHJiap TynjiaMHAaH H6opaT 6yjiaAH.

x2<jc T . hhht eiHMH (0; 1) opaJiHKAam coiuiap TyruiaMH, sn>HH 0 < x < l  6yjia 

ah (158-pacM). Ix —  2 | < 5  T . HHHr emiMH x  hhht — 3 < a : < 7  ^yui TeHrcH3JiHKiiH 

(hijhh HKKHTa T . HuiopacH 6njiaH A > B > C  §kh A  <  B  < C  Ba ^OKa3o KypHHHUiAa 

6npjiauiTHpHJiraH yiTa ajire6paHK HtjioAanH) naHoaTJiaHTHpyBHH ^HflMawiapH TynjianiH 

6yjiaAH (159-pacM ).
T. hh  eqHiiiAa reoMeTpHK (rpaijiH !:) T a c a sn y p jia p fla n  KeHr (jioftAaJiaHHJiaAH.
y.3HjiarH ^apcjiJiapnHHr (MatJiyM Ba HOMatjiyM MH^AopJiapHHHr) ^a6yji i^HJiaAHran

^ ap  ^ a H a a f t  KHilMaTJiapHAa TyppH 6 y j i r a H  a j i r e 6 p a H K  T ., uiyH H H T A SK  TyppH 6 y j i r a H  
cohjih T . afiHHft T . jiap  jieftHJiaAH. M acajiaH, a 2 +  a  +  1 > 0 ;  a 2> a 3 —  1; 5 > 3  jiap 
aftHHfl T . jiapAHp.

A rap Cnp xhji HOMatJiyMJiapAaH Ty3H.araH hkkh T. 6hp xhji emiMra # ra  Syjica, 
yjiap TeHr KyqjiH (sKBHBaJieHT) T . Jiap AeflHJiaAH. MacajiaH, |jc |< 2  Ba x2 —  4 < 0  T. 
Jiap T enr KyqjiHAHp. T . Jiap eiHMH 4a^aT ^a^Hi^Hft coHjiap eKH yjiapHHHr 6apop
^DCM-TynJiaMHra (MacajiaH, 6yTyH coHJiapra, Myc6aT co iu iap ra ) HiicoaiaH napajiaAH.

1 Z 3

158- pacM.

Mkkh T. CHCTeMacHHHnr sKnnMjieiiTJiHrH uiyHra y x u iam  Taipn^JiaHaAH: T. jiap 
CHCTeMacH sc a  TeHrjiaMajiap CHCTeMacnra yxu iau i TatpH(f>jiaHaAH. >  (KaTTa eKH TeHr, 
h m h  khhhk  9Mac), eKH <  (kh4hk  Skh TeHr, KaTTa 3Mac) 6ejirHJiapH 6 H J ia H , eKH <  
(HH^oHTAa kh4hk) §kh  >  (nH^OHTAa K arra ) 6ejirHJiapH SHJiaH 6HpJiauiTHpHjiraH hkkh 
ajire6paHi: H$OAa xaM T. AeflnjiaAH.

T. jiapHHHr xocca Ba KJiaccHtjiHKauHiicH icyn jKn^aTAan TeHrJiaMaJiapHHHr xocca 
Ba KJiaccHiJiHKauHHCHra yxuiauiAHp.

MHCojuiap:
ax +  6 = 0 ,  a=h 0  —  6kphhmh AapaJKaJiH ax +  6 > 0 ,  a =f Q —  6hphh>ih Aapa- 

renrJiaMa (qH3HiyiH TenmaMa); xaJiB T. (mh3hi^jih T.);
ax2 +  bx +  c =  0 —  KKKHiiqn Aapa- ux2 +  6* + c > 0  §kh qx2+ 6x + c < 0—

>Ka.aH TeHniaMa (KBaApaT TeHrjiawa); hkkhhmh Aapa>KaJiH T. (KBaApaT T.);
a0xn +  avxn ~  1 +  . • • +  an =  0 —  aaXn +  aix n~ 1 +  . . .  +  a „ > 0  (eKn 

6wp HOMatJiyMjiH n - AapaxaJiH ajireS- < 0 )  — n-Aapa>KaJiH ajire6paHK T.;
paHK TtHrjiaMa;

lg  x =  2 —  jiorapH(J>MHK (rpancuen- l g * > 2  ( lg  x < 2 ) — jiorapn bMHK (Tpanc-
Aein) TenmaMa. uenAeirr) T.



HECOBCTBEHHOE nOflMHOKECTBO

T. TyuiyH 'iacH  MaTeMaTHKaHHHr K^nrHHa 6yAHMJiap«AarH TajqjH0Hft (J)opMyjia- 
jiapaa i^juiaHHaa&H. %.  rfiJifcflepa HepaneHCTBo, Kouih HepaBencTso, JlafpaHwa 
iKpaBeHCTBo, Mhhk0bckoto wepaaeHCTBo, CpeflHHe.

Axa6.: n . H. K o  P o *  k h h, H ep aaeH C T B a, rocrt;x ii3Aar, M,—Jl.. X961; r .  JL H t  i  a  *  c- 
K a 8. HepaseHCTBa, y tn eR n r a , M„ 1947; X a  p a h  r .  r .  h a p ., HepaBencTBo, HJI, M „ 1948.

HEOOBCTBEHHQE flOAMHO)KECTBO MHOxecrna A  — A  TyruiaMHRHr XOCMAC 
KHCM-T?IMAMH— 6 y tu  rynjiaM  (k;. I lycT oe MHOJKecTao), inyHHHr^eK y3HH«Hr 
■̂ HCM-TynJiaMH cH4>ara,na t^apajiaAHran A  TynJiaMHHHr yan.

HECOBCTBEHHMfl HHTErPAJl — XOCMAC HHTErPAJI — P«MaH HrrerpajiH 
Tymy«iacHHHHr ynyM^iaiiiTHpitnraKn 'PJajiS, .yHHar MaBXcy# & $ n m i b  ynyH HHTerpaji 
ocrpAara $yHKii«a lerapaJianran, nHierpajuiam KecMaca sca qeKJiH y3yiHiHKKa sra  
CyjiHiuH aapyp. Arap f(x) 4>yHtmnH TaftHHJiaHraH OouuiaHFHi HyiqrajiH Ba M  eTapjin- 
ia  Karra 6yJira« «craraH ieKJiH [a, M] secB afla  HHTerpaJiJiaHyBTH S^jica,

M
lim  f  f(x) dx

Ai “*-ao d

jihmht MMJKy* 6pvir»m« y  f{x) 4>y«KU,itanHar (a, oo) ^affi X. u. « e ta a « «  ea

M d x

ks6h 6ejirajiaiia^H. S y  jpwma X. h. a^HnjrattiaflH jjbm ae ia jis(**. O ly t r a  yxtuaiu
b b 

J  f(X) dx =  llm  J  f(x) tlX
* W

aa

J  f(x) dx  =  lltn  J  f(x)dx.
M-ooo -N 
N -*■—oo

Arap f(x) pyansfK* *;ap eTapjiH kh 'ihk  b y^ yn  [a  +  b , Kecwa^a m rrerpaji-
jiaHyB'iH Ba a  n y ^ ra  aprps^H^a 'ierapaaaHMaraH 6 y jic a , T a tp n ^ r a  Kypa,

b b
f(x) dx =  l im  I f(x)dx,

« . A\
a + e

f»y mrrerpan M atwcys 6yjiraHjna f(x) $yH K nnM H flr [n, b\ KecMa^arH X. h . «e5HJia^H. 
f(x) <t>yHKUHH fe HyK;Tas« 'lerapaJiamiaran j;oji yqyn myHAaft Gyjiafld. X. h . h h h t  
yuyMHii ^ ojih  HHTerpaJwiam KecMacHHH moc K,HTMJiapra ajRpaTHiu fifjiu SnjiaH o jish h  
KypHfi yrajiraH  3{0JiJiapra KejiTHpnjiaftH. MacaJian,

"  1 ~ l 1

J v s r r r ‘“ =  !im .. .fv ^ 4 - n  » +  -—ao

7  1 1 l
r / 7j - |  , r  dx +  \ \m  f  s  - . -  dx - f  lim  f  g -  ■■ =  dx=0.

, V-*(x* +  1) ,^0 J t x(x4 +  1) J / x(x1 +  1)

i  r
Arap \ \f(x)\dx § k h  | |f (x )l dx  X. h .  ji^H H Jiauica, y  jjo jif la  f(x) y q y n  moc X. h , ^aM



HECOECTBEHHbiE 8JIEM EHTU

(a&comor bkhhj$jtohih). &y ^HKpnHHr TecKapncH tJ fjw  ^juiaraH  lgui-
Jiap (uiapTJiH fl^HHJiaiBHUi) CyjiHiiiH mywcBH. X . h .  i a p  M Sreiefnmana  xyn i ^ u a -  
nHjia^H. M acajian, MaTeMaTHK ^Hsraca M af^ajiapaH * tw u w a  kfn  i^yjuiaHHJiaAHraa 
l(>) g(u) Oypte a.iM«'i!inHpHiiiH X. h .  o p ^ a jiH  T a ip n ^ ^ a H a ^ B ;

« ( « ) =
c—Uit dt.

Conjiap anajiHTHK Ha3apHac«Aa sa  Maxcyc 4>yHKUHHJiap HaaapHflCH^a Kenr ^yjuiana- 
jiaAHran raM\ta-<j>yHKU.HH

00

r(z)=j’ x*-ie~*dx
o

^opMyjia 6hji3h aun^.iaaaflH.
JIan.iiac ajiMaiuiHpHiun X. h. opi^aJiH i«j)0flajjaHaAH;

f (p )  =  L [/(0 ] =  j f ( t ) e - P ‘ dt .

Aaa<i.: JJ. B. K  a h t  o p o b h i ,  OnpeflejieHHue miTerpajibi h p s a k  <typbe, H3«. JIchhb- 
rpaflCKoro yH-Ta, 1940; T. M . 4  » x  t  e h r  o ji b n, flH ^ ep eim n aJi Ba HHTerpaji xhco<5 Kypcn, 
2-T.. ynyBneAHaBHauip, T ., 1956; K  o p o b k h h n . : n „  OnpefleJieHHbifi m nerpaji h pnflbi, y<t- 
HCATH3, M ., 1959.

HECOBCTBEHHfalB OTHOCHTEJlbHblft 3KCTPEMyM — XOCMAC HHCBHft 
SKCTPEMyM. By T yuiyH ^a xocM ac hhcC hi; MaKCHMyM Ba xocM ac h h c 6h h  MHHHuyM 
TyiuyHHajiapHHHnr yMyMJiamrHpHJiraHHflHp; yjiap ^aj^njja OTHOCHTejibHbifi MaKCHvyii Ba 
O raocH T eJibH ua m hhhmym TepM HHJiapnra i^apaH r.

HECOBCTBEHHblft 3KCTPEMYM —  XOCMAC SKCTPEMyM. By Tymyma 
xocMac MaKCHMyM Ba xocwac MHHHMyw TymyH<ia.riapHHmir yMyMjiaiuTHpHjiraHH/jiip; 
yjiap ^av^ijia MaKCHMVM e a  M hhhvivm  TepM HHJiapnra KjapaHr.

HECOBCTBEHHblE SJlEMEHTbl b reoMCTpnH — reoMCTpHH^arH XOCMAC 
9J1EMEHTJIAP — npoeKTHB reoMeTpHSHH (i$.) ypraHHinfla .moc paBHiuAa Ebkjiha  
TyFpH qH3HFH, TeKHCJiHFH Ba 4>a30CHra j;ymHf,nia ^HJiHHaAHraH sJieMemviap (Hyi^Ta, 
TyFpH qH3Hi ,̂ TeKHCJiHKJiap). A rap  E bkjih ;; TeKHcanrnfla /x TyFpH iH3Hi^HHHr Hy^xa- 
jiapn  S  MapKa3«aH (160- pacM) L  TyrpH qn- 
3 H i^a  npoeKu,HFJiaHca, y  )(OJi.na M ^ M ^  (st>hh 
M , Hyi^Ta M 2 r a  npoeKUHaJianaAH), JieKHH 
M„ ( SM0 II / 2) EBKJIHfl TyFpH MH3HFHHHHr 

i^aHflaft H y^Tacnra npoeKUHHJiaHMaft/iH.
By K3MMHJIHKHH fiyiJOTHUI V4VH, HtHH /j
Ba /2 TyppH MHaHKJiapHHHr nyKTaJiapH opa- 
CH;iarH y3apo Cnp i<;nwMaT.iH mocjihk ijyij- 
jih fh h h  6apTapa(J) ^ h jih u i yqyH TyFpn <m- 
3Hiyiap xocMac (neKCH3 yaoKJiaairas) Hyij- 
Tajiap CHJiaH Ty.iAHpH.iaAH. B-yHAa t^ fph 
1 H3HI^JiapHH X . 3 . x  CHJI3H TyJIAHpHUIAa

n r

160- pacM.

H yi^racH  moc K e.iaAH .

M0 g /, Hyn,Tara M0 £ /a HyK,Ta moc Kejia- 

Ah; uiyHra yxiuaiu, i i (Sy , f| /,) Typpn hh- 

3Hi^HHHr y.t ny^TacHra /x TyFpn 'iH3H^HHnr y  “

TeKHCJiwrHHHHr 6apqa napajuieji ryppu iiH3HijjiapH xocMac HyijTaJiap CHJiaH 
TVFpH qH3Hi^jiap 6HJiaH) TyjiAHpnjiraH KenraHTHpnjiran (npoeKTHB) TeKHCJiHKAa y«*y- 
mhk xocwac K ecH iilH iu Hy^Tacnra sra  6yjiaAH. JleKHH 6h3 TeKHC-iHKKa X. 9. KHpH- 

th6, y jiapH H  oAaTAarn xoc , '- ick jih ) 3.ieMPHTJiapAan (Jiapij l̂ HJia o^MaSMB*, y jia p

E b k jih a

(xocM ac
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^aM x o c  9JieMeHTJiap 6H .ian Cnp x h ji  6y jia^H . O a30A a xocM ae TyFpH mh3hi^ Ba xoc- 
M ac TeKH CJiHK ^aw  m y H r a  y x u ia n i  KHpHTHJiaflH.

E r k j ih a  <})a3ocH X. 3. OnjiaH T^jiA H pnjiraH fla HHrH FaftpHeBKJiHfl reoM expH H jiap 
apaTH Jia^H  (i^. HeeBKJiH^OBbi reoM eTpHH).

HECOBMECTHAH CHCTEMA ypaBHeHHft — TeHrjiaMajiapHHHr B H P rA J IH K flA  
ByjIM ArAH CHCTEMACH — e iH M ra  3r a  6y jiM aran  CHCTeMa. MacaJian,

s in  x  +  s in  y =  1, 
x  +  y  =  0.

B y  cHCTeMa T . 6 . 6. c .  AHp, wyHKH y  =  — x, s in  x  +  s in  (— x) =  s in  * — s i n . t = 0 ,  
6y  a ca  cH deM aHH H r 6hphhm h T eH rJiaM acnra  3HA5Hp. M h3hi$jih  a j i r e 6p a ^ a  m h3h^jih  
TeHrjiaM ajiapHHHr 6Hpra.nHKfla 6yjiM araH  cncTeM acH i^apaJia/iH K poH eK epa— K a n e ji-  
jih  TeopeM a). T . 6 . 6 . c .  3nn cncTPMa j^aM ne&maRU.

HECOH3MEPHMWE BEJIHHHHbl — tfJIHOBAOUI B ? J I M A r A H  MHKAOP- 
J IA P  —  yMyMHft yjiHOBra (i^. M ep a ) s r a  6yJiM araH 6n p  jk h h c jih  M Hi^/iopjiap. S .  6 . m. 
HHc6aTH HppauHoiiaJi coHAHp. M acajiaH , 1) Kea/ipaTHHiir flnaroH ajiH  Ba to m o h h —  
S .  6 . m .; 2) p a an y c H  r =  1 6y jiraH  flo n p a  K)3H Ba to m o h h  C n p ra  TeHr 6yjiraH  
K BajpaT k>3h —  y . 6 . m. y .  6 . m. K;a;i;HM 3aM 0H Jiap«aen w atJiyM  s a h .  i^. CoH3Me- 
pHMbie EejIHMHHbl.

HECOKPATHMAfl flPOBb — KHCK,APMAC KACP — cypaT Ba Maxpa>KH y3apo 
Ty6 coHJiap S y jiraH  o a /ih h  K acpanp , 6y  KacpHHHr cypaT  Ba M axpaw H  ± 1  /jaH 6ou i-

Q A
i^a ywyMHft 6yjiyB <iH jiapra a r a  sw ac . M acajiaH , — , —  —  K,' K-

8 5
X,a/iJiapH 1 flaH Goini^a s n r  K a r r a  yMyMHft 6 y jiy B q n ra  (i^. HaH6oJibm H fi o6m nft 

jie jn iT eJib) s r a  6 y jiraH  ^ a p  ^ a a n a f t  KacpHH K,. k . r a  KejiTHpnui MyMKHH, 6yHHHr 
yqyH  KacpHHHr ^a/rjiapHHH s h t  K a n a  yMyMHft SyjiyRMHCHra KepaK (KacpHHHr
acocH ft xo ccacH ). O flA nii K .  k .  r a  y x u ia r a 6 ,  a j i r e 6paA a ^aM  K,- K. Ka paJiaRH, HbHH 
± 1  AaH 6 o m ^ a  yMyMiiH Py.iyB >iH .iapra s r a  6yjiM araH  A  Ba B  ajireSgaH K  mjHMaJiap-

a a H  T y 3H j i r a n  - A  a j i r e f i p a i i K  K a c p  i ^ a p a j i a / iH .  M a c a j i a H ,  —  —  a j i r e 6 -
B  _ b b — a

6paHK K,- K-
HECMETHOE MHO)KECTBO —  CAH0KCH3 T ^ n jIA M —  ^ y B B a ra  canoi^jiH  T yn- 

.iaM (i^. O ieT H oe MHWKecTBo) ^yBBaTHAan K a r ra  6y jiraH  MeKCH3 Tyn.naM. M acajiaH , 
6a p q a  ^ a i ^ H f t  coHJiap TynjiaMH C . t .  6y-ia/iH  (I(aHTop). H a T y p a ji ^aTopiiH H r 6ap q a  
khcm - T ynJiaM Jiapa Tyn.iaMH C . t .  6y jia«H .

H E H E T H A JI F IE PE C T A H O B K A  —  T O K  V P H H  A JIM A U IT H P H U I —  HHPepcHHJiapH 

c o h h  to i^  ( ^ .  HHBepciffl) 6 y j i r a H  ypHH ajiMaiUTHpHm ( ^ .  nepecTaH O BK a). M acajiaH , 
3JieMeiiTJiapH (3 , 5 , 4 , 1, 2) HaTypaji coH.iap/iaH H6opaT 6yjiraH y p m i ajiM auiTHpm u—  
T . y . a . ,  yyHKH ypHH aJiMauiTHpniura KHpyBMH sjieMeHTjiap wy(})TH ^ o c h ji ^HJiraH 

HHBepCHHJiapHHHr yMyMHH COHH 7 — TOI^/lHp: 3 COHH 1, 2  COHJiapH 6h j k h  ^aMMaCH 

C yjinS  HKKHTa HHBepcHir >;ochji i^HJia/iH; 5  c o h h  4 , 1 , 2  coH Jiapn 6njiaH  yqT a h h - 
BepcHH; 4  c o h h  1, 2  coH Jiapn 6njiaH  h k k h tb  HHBepcHH ^ o c h ji ^HjiaflH . IIIyHflaft h h -  
jih6, JpHH aJiM auiTH pH ui,w H  6ap>ia HiiB.epcHp.nap c o h h  7  r a  TeHr. (3 , 5 ) (3 , 4 ) ,  (1 , 2) 
sjieMeHTJiap wycfiTH s c a  HopMaji (Ta6nHii TapTH6) ^ o c h ji ^Hjia^H.

A ra p  ypHH aJiMaiUTiipiim/iarH HHBepcHHJiap cohh »yiJ)T 6yjica, y >Ky(})T ypHH 
ajiMaiuTHpnui /leftHjiann. MacajiaH, (3, 2, 5, 4) * y $ T  ypHH ajiMauiTHpHiuflHp, iyHKH 

yHflarH 6ap>ia 3jieMeHTjiap/iaH Ty3HjiHuiH MyMKHH 6yjiraH *y(J)Tjiap/iarH HHBepcnajiap 

cohh 2— wy4)T/iHp. ypHH ajiMamTHpHiujiapHHHr toi  ̂ Ba >Ky(j)TjiHrH AeTepMHiiaHT ĵ an- 

jiapHHHHr HiiiopacHHH aHHiyia.ii/ia, ypHHra ^yftHiujiapHHHr tok, Ba >Ky<})T.nHrHHH aHHî - 

jiam/ia i^yjijiaHHJia/iH.

H E H E T H A fl n O flC T A H O B K A  — TO K  S ^ P H H rA  K ^P lH U J. n- /(apawajin

, a ,  a 2 a3 , . . an\  /1  2 3  . . .  n 
[ ait al,al3 • ■ • ainJ 6kh ' ? ( ' )  <P(2)rP (3) • • • <P(«)



HEflBHAJl <I>yHKUH3 253

y p n n r a  ^ y f t m u  to k ,  c o H n a rH  T paH cn03H U H a.nap  ( n . )  K y n aflT M acH fa  a w p a j ic a  6k h  i^apa- 
jiaeTraH sjieMCHTjiap *y<J)THAa KaTTa coH/iaH KeflHH k h ^ h k  c o h  KeJiran > ;o ;a a  hkkhh- 
mii f ly j ia a rH  (H opM aji TapTH Cfla e3H jiraH  6h p h h m h  fiy jiH H H r vpHH ajiM au iT H p n jim iiH ) 
H nnepcH H Jiap  c o h h  t o h  6y j i c a ,  y  T .  y .  i^. AeflHJiaAH (15. H H B epcH H ).

MacajiaH, 1) EeiuTa sjieMeHTAaH Ty3HjiraH

( 12543 )  =  ^ 5) ypwnra KyflHiu. —T. y . î . fliip (6h t t 3 TpaHcno3HU,iin); 2) uiy

sjewenTjiap^aH Ty3HJiraH: (J2345 | =  (12) (34) (45) ypim ra ^yfiHui— T. y. i .̂ AHp 
v21534 j

(yMTa Tpancno3HUHH). floA CTanosK a. .
HEHETHA51 4>yHKU,Hfl —  TOK <t>yHKUHfl -  f(x) =  —  /  (— x) TeHrjiHK ypm i-

jih  6 y j in 6 ,  aH H ^jia iiH u i co j^acH  H O Jira H Hc6aTaH  cnM M eTpHK Cy,nraH f(x) d iyH K im a, 
HtHii apryM eH TH HH H r HinopacH y 3 r a p r a n i i a  y 3  H iuopacH H H  y 3 ra p T iip a / ;H ra H  4>yHKU,ii'i. 
MacajiaH, y  =  ax, y  =  sin  x, y  =  t g x ,  i/ =  x3, i/= a rc s in  x (jjyHKunajiap T. tj). flHp. 
T. <{). HHHr rp a ijiH rH  (i^.) K00p;iHHaTajiap S o u iH ra  HHc6aTaH chm m ctphk jKofljiaiiiran 
CyJiaflH, HTjHH yH H nr chm m ctphh MapK33H K O opflH H aT ajiap  f io iu ii/ in p .

}(x) Ba q>(jc) T . (j). Jiap Ahfhhahch  (afiH pw acn) ^aM T . «j). 6 y jia jH : hkkhtq  
T . 4>- KynafiTMacH * y 4 )T  (j)yHKUHH,iHp (i^. MeTiiaH (jiynKUHH). B a p q a  (j)yHKunajiap 
TynjiaMH (jia^aT tof  ̂ Ba (jiai<;aT K ytjiT  (jiyiiKUHRJiapra KejiTHpHjin6 ^ojiM afi/ui; toi^ ^aM 
6yJiM araH, * y (j)T  >;aM 6yjiM araH  (jjyHKUHH-iap 6op , MacajiaH, y  =  a x - \ -b  (ab +  0), 
y  =  arc cos x (jiyiiKUHHJiap.

>Ky(})T j;aw 6 y .if.iaran , t o h  j^aM 6yjiM araH  (jiyiiKHHHJiap x  >  0  y iy n  a iiH iy iaiira ii, 
x < 0  yqyH s c a  a iiM yiaiiM araii 6yjia;iH , a i i m  y j ia p im n r  aiiiii^jiaiiHiii coj^acH ^aw Hm a 

canoK  6 ou iH ra  (iio,Tib) HHc6aTaH CHMveTpHK sw ac, w aca jian : y  =  lg  x, y  =  n\  
(jiyHKiiHHJiap (« 3 h ij)aK TopH a.i» n =  0, 1 ,2 , . . . n ynyn aiiH H JiaH raH  (j)yHKUHa).

H E M E T H O E  M HCJIO  —  T O K  CO H  —  2 ra i^ojwh^ch3 6yjiHiiMaiiAHraH 6yTyn 
(Myc6aT §kh Mancj)nf:) coh. Toi^ coh ^ap xhji maKJi/ia e3n;iHuiH MyMKHH, Macajian, 

2n  +  1, 2n — 1, 4n ±  3, 6yiua n  —  HcTajiraH 6yTyH coh.
Toi^ coh KBaflpaTH HHa To?; coh 6yjiaAH, h k k h tb  HCTaJiraH to j ;  coh KynafiTMacH 
toi^ coh 6yJiaSH. K,. Henioe mhcjio.
HEJ1BHA5I 4 > yH K U H H  — O IU K O P M A C  4>yH KU H JI. F  (x, y) =  0 MyHoca6aT 

x  hhht y  <j)yHKu,HHCHHH ^yflHAarmia aHH^jijton; y (x )  H(j)OAa y  yarapyaqHiiHHr uiyH- 
flaft ^HflMaTHflnpKH, y  x HHHr 6epHJiraH ^hhm3th 6HJiaH 6nprajiHKAa F (x, y  (x)) =  0 
uiapTHH ^aHoaTJiaHTHpa^H. E o m ^ a ia  aflTraHAa, y (x )  H(j)OM TafiHHJiaHraH x  ywyn 
F (x> y) =  0 TeHrJiaMaHHHr eMHMHflnp. y  (x) (jiyHKUHHHHHr 6y  ycyji/ia 6epHjinuiH 
(JiyHKUHHHH OIUKODMaC KypHHHUlAa 6epHUI AeflHJlaflH, (jlVHKUHHHHHr y3H 3Ca O . (j). 
■iierHjiaflH. y (x )  (pyHHUHH 6np ^HflMaTJiH, m iiH  F (x, y) =  0 TenrjiaManHiir emiMH 
HXTHepnS 6np TafiHHJiH x  y iy ii nroHa 6yjiraH ^oji MaTevaTHKaHHHr KynrHHa Maca- 
.riajiapH/ia My^HM a^aMHHTra ara. E y  casojira O . (j). ^ai^Hfla TypjiH-TypjiH BapuaHT- 
jiapra s r a  6yjiraH TeopeMa waBo6 6epaflH. yjiapflaH 3Hr co/:/;acH SyiiAaii. AflTafijiHK,

F ( xq, y0) =  0; d£ ( x ,  y), ^ . ( x ,  y)

(x0, y o) Hy^Ta^a y3jiyKCH3 6yjicHH; cyHrpa, ~  (x0,yB) 6yJicHH. y  ^OJifla x0 
' . - . ? 

iiy^TaHHiir eTap.iHia khm hk aTpo4)Hfla y  (x0) =  y 0 6yjiraH  C h t ts  na (jia^aT 6HTTa 
y(x) y3JiyKCH3 ijiyHKUHH MaBwyfl. y H/;aH TauiKapH,

dF(x, y) 
dx

y'(x) =  —  dF (x, I/) • 

dy
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O . ({). Jiap  cH deM acH  y i y n  3jaM iu y H ra  j^x iuatu  TeopeM a ypHHJiHflnp. A ra p

F i ( x ^ ,  X'2' • • • > Xn, • * • ' yk)  0»

^*(*l. *s. • ••> *n. «/l •’ •• .« /* )= =  0, (*)

Ffcfa, % ........... x„, .................. y k) =  0

r  d F - d P .
Synaa —  — — P  HyKTaHHHr aTpoqwa y3JiyKCH3, i = \ ,  2, . . .  n, s, } =  1,

L d X f d y ,
2, . . .  *1 « y jrc a  ua  P{xP, Xg, . . ., jfi, y° ................y°)  HyijTa (* )  cHCTeManH

KaHoaTJiaHTHDca na P  HyKTaAa £  ^06ftjica  fa. ^KogaaH), y  xon^a
D  (i/i, (/2.............. (/*)

finpop  (x  ° , ................ j:0) aTpo<})Hfla x 8, . , . ,  x „ ), . . . ,  x„), . . .

M&xi, «*. • * ., *«) ^yHKUHSJiapHHnr (*) CHCTCMaaH nauoaTjiaiiTHpyBqa aa

x  0...............  * ° )  =  w { /  =  1, 2, . . . .  * ] 6 ^ jiraH  aro H a  y3JiyKCH3 cttcTew acH  MaBwyA,
2 fi

B y H ^a  t/j, y 2..............(/* Jiap  yajiyKCH3 x y c y c n S  jjocH .ia .nap ra  s r a ,

MncoJiJiap: 1. F(x, y) =  y* x =  Q, = 2 y ,  y=£0  6yjiraH«a 0.
oy  v y

Arap  P(x0, j y  »yijTa F(x, y) = 0  TenraaMaHH ^anoaTJiaHTHpea. y  jjojwa y ^ Q  6yjt- 
r a i a a  (n e w a t ,  *=£{)) x* HHHr ftn p o p  aTpocJiHfla %=“  ±  Y —* a luapTHH ^anoaT Jian - 
THpyenH arosa ywyHCH3 y(x) =  ±  |/"HJ$yHKUHH TonHjia^H. KBaapaT HJiHH3HHHr

m uopacH  y0 h h h t  nu iopacH  6 h ji3 h  aHmjJiaHaAK.

2. F(x, y) *  ^  = * 0 , ^  1 == 0 .
%  lo

O . (t>. rp a^H rH n aH  (1 6 1 - pacM) k J p t o h S  Typafi- 
S h k h ,  x =  0 H y jiT aanH r a ijT O ^afla  y  tm x  h b h t  
4>yHKUnacH K jpH U H niioa  S n p  ^RilMaTJiH an H f^ iau t 
My.\fKHH asiac .

ArkS.: r . M. ® b x t  e h t o  fib e,, f lŵ lKpamiaut ** m-
Tsrpaji xhco6 xypca, i - t ,  $Kyme3UpmaBm$. T „  1051.

HHJKHWfl nPEflEJl nOCJIE^OBATEJTbHOCIH
161-pac« qnceji a„  a „ , . .  . ,  a .  . . .  — axM*, . .  , a« . . .  axw a»

KETMA-KETjlHtiHHHHr^yBH JIHMMTH —  a r a p  Ke T- 
Ma-KeTJiHK ^yfin/iaii 'je rap a /iaH raH  6y jic a , uiy KeTMa-KeTJiHKHHHr j ih m h t H yijT a^apH ^aH  
(H. ripeflejibnaa TiKa) snr 'janjiarncH; ji. lim a„ cmumim 6 a m a  6e.nrHJiaHaflH.

03
A ra p  KeTMa- k c t j i h k  ijyiiHflaH w erapajiaiiM araH  S y jica , y  j ; o m  l im  an =  — oo ^efl

<PaP*3 arap KeT*ra- kbt/ijik ijyii nsan >icrapajraifraH 6^/ica ea  j tb m h t  Hy^-
Tajrapra sra CyjiMaca ( m h  lira an =  + o o ) , y  jjojifla lim an =  -(-<» Ae6 4>apa3 

* - + »  « -+ < »
KHjiHHaflH. IveTMa- KeTJiHKHHHr 'ic k jih  b k h  qeKCH* .ih m h th  MaBjKys S y jrraH  jjojiAa 
K- n - ®y Jih m h t 6njiaH 6n p  x h ji  6yjia/(H . K,. j i .  '-ick/ih o y jiraH  jjo jin a  ynn Kjyftn/ia- 
r n i a  xap aK T ep .jam  wywKHH; a ra p :  1) l h h h t  j ja p  ^aH /iaft aT potfirm a K eT M a-k ctjih k - 
h h h t  MeKcn3 Kyn x a /ijia p n  T o n n jica  Ba 2) j ja p  ijaHJiair p > 0  y q y n  KeTMa- KCTJiHKHnnr 
/  e  A3h khm hi; 6y jiraH  qeKjiH c o n A arn  jja ^ jia p H  6y a s a ,  y  jjo ;M a /  co h h  K erw a- 
KeTJIHKHHHf K,. JI. 6yJiaflH,
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MHCOJiJiap:

1) — -i-, 2, — - 1 ........... n, — — L _ _  . .  . KerMa- kctjihk y»iyH lim  an =  0;
2 3 n  +  1 n-oo

2) 1, — 1, 2,. — 2, . . . n, —n, . . . KeTMa- Kew H K yqyH lim  an — — oo;
n -*■-{*00

3) lim  J 2 !+ *  =  +  oo.
/T ^ T n+ 2

nPEAEJl 4WHKUHH — ♦yH K UH JlHH H r K yflH  JIHMHTH
y  =  f(x) i|)yHKUHflHHHr a  H y^T a/iarH  f^yAn j ih m h th  yHHHr y u ia  H y ^T a^a rH  xycycuH 
jiHMHTjiapnflaH ( ^ .  MacTHMHbifl npefleji) 3Hr k h u h th  (h c k j ih  § k h  «ieKCH3); 
l im  f(x) chm bo jih  fiHJian 6eJirHJiaHaA«. a  Hy*;Ta + o o ,  — oo ciiMBOJiJiapH 6h ji3h  aji-
x * a
MauiTHpHJiraH ^ojuiapfla, myHHHrfleK, x  ^3rapyBHH a  ra HanAaH 6kh jfarflaH (6«p 
tomohjih K- ■»•) HHTHJiraH jjoJiJiapAa 6y Tatpnt}) y3 kymhhh canJiaPflH. 

, Mncojuiap:

1 ) l i m 3 s i n —  2) l i m — !— - =  + o o ;
W  * 2 ( ^ - 2 ) 4 

3 )lim  jccosx= — oo;
*-►<»

4) lim  1  =  — oo, êKHH lim  4 -  =  +  oo. 
x^b x  j(-<+0 x

HH>KH5151 TPAHb MHO>KECTBA — TynJlA M H H H r KyHH HErAPACH. X > 
^hi^hh coanap TynJiaMHHHHr i^hcm- TynjjawH 6yjia ojiaAHraH E  TynjiaMHHHr K- —  
6y TynJiaMHH ^yflHflaH MerapajiOBiH coHjiaMaH 3Hr KaTTacH, h ih h  i^yfiHflarH mapT- 
jiapHH i^aHoaTJiaHTHpybmh m  cohh: 1) E  TynJiaM,n,arn ^ap ^angflpi x  9-ieMeHT x >  m 
TeHrcH3.THKHH naHoaTjiahTHpaflH; 2) xap ^anflaft e > 0  y>iyH E  Tyn.>iaMAa myHflafi x'  
SJieMeHT MaBwyAKH, y  x ' < m  +  e TeHrcH3JiHKHH ^aHoaTJiaHTHpaflH. KyfiH  werapa 
in f / f  =  m  chmbojih Gnjian 6ejirH.aaHaflii. K,yfiHflaH n e rap a jiaH raH  ^ a p  ^anflafi Tyn- 
jiaMfla K -  tJ- MaBjKyfl. A rap  K -  11 • TynjiaMra TerHiujiH  6yjiMaca, y  a .i6aT T a m y Tyn- 
jiavnHHr jihmiit Hyi^TacH (n. ripeflejibHas ToiKa) 6y.iaAH.

MncojLiap: 1) E  = { -* -, | ........... j ,  i n f £ = - i ;

2) E  TynjiaM a < x < b  KecMa, inf E  =  a, 3) E  — pa,nnycn R  6yjiraH flonpara 
Tami^H MH3HJiraH MyHTa3aM Kyn6ypMaKJiap nepHMeTpjiapHHHHr TynjiaMH, inf E  =  2 llR .  
A rap  E  nyfiK^an MerapajiaHMaraH 6yjica, y  ^ojifla in f E = — oofle6 (jiapa3 ^n-iHna^n.

HH)KHJIJ1 r P A H b  4 > y H K U H H  y  =  f(x) (hjih n =  f(xlt xit . . ., xn) — Ha flaH- 
hom MHo>KecTBe E  —  CepHJtraH E  TynJiaMflarH ij =  f(x) (eKH n =  f(xu xit . .  ., x„)) 
O y H K U H H H H H r  K y H H  M E T A P A C H  —  x  apryMeHT [§kh (xlt xit . . ., .*,,)] E  Tyn- 
flaMflan ^HfiMaTJrap i^a6y i  ^Hjiraiifla (j>ynKU,HH ojiaflHraH ^HfiMaTjiapn TynjiaMHHHHr 
( k , .  H h « h h h  rpaHb MHOwecTBa) ^yfiH MerapacH; K -  q - inf f(x) [eKH inf (xu  x7, . . 
jcn)] chmbojih &H.iaH 6e.nrHJiaHaflH. A rap  E  flarH 6iipop x'  yqyH f(x') =  inf f(x) 6yji-

xqE
ca, y  ^ojifla t})yHKu.HfiHHHr E  TynjiaMflarH K- 4. yHHHr iuy Tyn.iaMflarH 3iir khmhk 
^H^MaTH 6yjiaflH (6y ^ojifla (jiyHKunit y3HHHHr i^yfni MerapacHra spHmaflH).

MHCOJiJiap: 1) inf (x2— 2) =  —2 K,- m . ijiyHKUHHHHHr x  =  0 fla i^a6yji ^HJiaflH-
—2<x<2

raH 3Hr khmhk ^hhmbth; 2) inf 2~"x =  0, jickhh (JtyHKima 0 <  x <  oo
0<x<a> (  l \

s n r  khm hk nniiM aTra s r a  6yJiMafiflH; 3 ) inf |  —  —  M aBwyfl 9Mac S k h  r ja p u iH
o < * <  i \  x 1

pauHmfla —  oo ra Tenr, MyHKH (jjyHKuna 6y TynjiaMfla fjyfiHflaH MerapaJiaHMaraH.
HHKOMEflA KOHXOHflA — HHKOMEfl KOHXOHflACH — 6y  / Tyf pH mb3HH- 

HHHr KOHxoHflacHflHp (i^.). 0  k$ t6 Ba d KecMaHHHr TaHjiaHHmnra i^apa6 H . k. ^ap
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x h ji KypHHHiura s r a  6yjiaflH . H . k .  h k k h  uioxMaflaH H6opaT . A r a p  O  K>’T6flaH 6e p n ji-  
raH  l TyFpn MH3HK^aqa 6y j i r a H Macocjia a  r a  TeHr  Ba 6epH JiraH  KecMa d  r a  TeHr  
6y flca , H . k. hhht k v t 6 ko o d h H HaT aJiap HflarH  TeHrjiaM acn

P = — —  ± d  
cos (p

KypHHHUifla 6y;iaAH, T yppn Oyp^aKJiH fleKapT 
K oop^H iiaT aJiapH ^a a c a  ^yT S ii K oopA H nara 60- 
ih h  6n jia H ycTMa- y c r  T yuiraH fla:

(x — a ) \ x 2 +  t f )  — (Px1 =  0
KypHHHUifla 6yjiaflH . H. k .  4- TapTH6jiH a j i r e 6- 
paHK s rp H  MH3H^flHp. d > a ,  d  == a  Ba d < a  
6y j i r a Hfla  H . k . 0  i^yT6fla  moc paBHUifla Ty- 
r y Hr a  (162- a  pacM ), yTKHpjiaHHiu Hyi^racH 
(162-6  pacM) eKH SKKajiaHr a H ny i^T ara  (162- e 
pacM) a r a  6y.naflH.

H. k . yH flaH 6yp'iaKHH y 'i r a  6yjiH iu (^. 
TpHceKUHs y r j i a )  na  KyOHn  HKKHJiaHTHpnui (n .  
YflEoeHHe Ky6a )  ^ a ^ H f la rn  reoMeTpHK M acajia- 
jiapHH e iH u i y i y H tj)oiiflaJiaH raH ^aflH M rn rpeK  
reoM eT pn HHKOMefl hom h 6HjiaH aTa.naflH.

A a a 6 . :  B a H  R e  p  B  a  p  j  e  h ,  n p o 6 y jK # a io -  
maaCH HayKa, <J)H3MaTrH3, M ., 1959; A. A C a b e - 
JIOB, njTOCKHe KpHBbie, OH3M3TrH3, M ., 1960.

HHJIbnOTEHTHbin 3JIEMEHT b  rp y n -  
ne — rpynnaflarH HHJIbflOTEHT 3JIEMEHT
uiyHflafl g  3JieMeHTKH, yHHHr 6npoH flapajK acw  

(ht>hh g -g -  . . , - g  KynaftTMa) rpynnaHHHr 6HpjiHrHra TeHr 6yjiaflH. MacajiaH, 2 - T ap-

n  M apTa
thojih M axcycM ac M a ip n u a -ia p  rp y n n a c n f la

( ? I )
MaTpHua H. 9. flHp, PaBuiaHKH, rpynnaHHHr OHpjiHrn j^aMHUia H . 3. 6yjiaflH.

H O M O r P A M M A  —  H O M O r P A M M A  —  ^Hco6jiaui xapaKTepnflarH MacajiajiapHHHr 
Ma-bJiyM 6np tvphhh e im n ra  MyjiwaJiJiaHraH Maxcyc HH3Ma. MacaJiaH, KCJiTHpHJiran 
KBaflpaT TeHrjiaMajiapim eMHiu ywyii, jiHH3aHHHr 4)OKyc.aapH opacHflarn Maco$aHii 
anH^rcaiu yqyH (arap 6yioM Ba yHHHr TacBHpnraqa 6yjiraH Maco<})a MatJiyM 6yjica), 
TpaneunHHHHr io3HHH ^HCo6Jiaiu ywyH, hcchi^jihk chfhmh 6np xhji 6yjiraH hkkh  
cyro^jiHK apaJiauiMacHHHHr TeMnepaTypacHHH aHHiyiaiu yqyH H. Jiap 6yjiaflH Ba jjo- 
1030.

H . h h  TacEH pjiaui y c y j i n r a  B a  6 e p n j i r a H M H ^ f lo p j ia p  o p a c H f l a r n  (J)yHKUHOHa . i  
6 o F J ia HHu iH H H r  H(jioflajiaHHtu y c y jm r a  i^apa6 H. acocH ft y q  T y p ra  6yjiHHaflH: TyFpn- 
j i a ; i r a H Hy i^ T a j iH  H ., T y p j iH  H . B a  T p a h c n a p a HTJiH  H.

TeHrjiaMacH F (u, v, w) =  0 6y jiraH TyFpHJiaHraH Hy^TaJiH H . u, v, w  y3rapyn- 
MHJiapHHHr y n a  uiKajiacHflaH Ty3HJiraH 6yjiH6, yjiapHHHr y3rapHm co^acn 6y uiKajiajiap 
6HjiaH 6e p HJiaflH. IIlKaJiajiap uiyiiflaft Ty3H JiraHKH, yjiapfla F(u, v, w) = 0  TeHrJiaMa; n 
i^aHoaTJiaHTHpyBMH TaMFajiap (coHJiap) 6hp  TyFpn MH3Hi^fla eTaflH, VHHHr  hom h x;im 
n iy Hfla H KejiHO MHK^aH. 1 6 3 -p acM fla  h k k h  c o HHHHr  y p T a  apmtineTHK KnfiMaTHiiii 
j^HcoQjiaui yMyH ^ y ju ia w iJ ia f ln ra H  TyFpHjia Hr a H iiy^Ta-nH H . TacRHp jia HraH .

TeH rjiaM acH  F (u, v, w ) = 0  6y jiraH  TypjiH H . u, v, w  y3rapyrw H JiapH H Hr  y 3 ra p H u 
co^acnHH TacBHpjioBMH TaMFa.ianran MH3HiyiapHHHr (iiiKaJiaJiapHHHr) yMTa omiacHflan 
Ty3HJiraH. IllK aJia jiap  u iy Hflaft Ty3H JiraHKH, TaM FaJiapn F(u, v, w) =  0  T eiirjiaM am i
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x + y
10 r f0 ^ 10
9 - f-9  - j 9
8 - j [  8 H 8

7 - j - i  - i 7

6 J M  -1
6

5 j -  - j h 5  d 5
4 b  J h

3 c j R H3
2 ,

1
! i - 2  i 2

/ M -1 1

0l i o  ..  J 0

KaHoaTJiaHTHpyBqH uiKajiajiapflaH ^ap yqTa- 
c h  Oap H y^Tafla KecHma.nn.

3n r oflfliift tp^H cnapaH TJiH  H. h k k h t 3  
TeKHC MaftAOHiaj;ajt (TeKHc-nHx^aH), srbHH 
acocHfl MaflflOH (1 6 4 -pacM^arH ropH3oiiTa/i) 
Ba K y n n m a  ma(f)(j)o<}> M aTcpnajiflaH Taftep-

K M 0  1 2  3 4  5 6

163- pacM. 164- pacM .

jiaiiaflH raH  T panc n ap an T flan  nfiopaT; y j ia p ra  6HHap MaftfloiiHHHr x x  Ba yg  
( x x l u y )  iiH3H^JiapH 6eJirHJiaHraH 6yjiaA H  (6HHap MafiAOH x a p  6 n p n  ^ y in  c o h  6HjiaH, 
jitH H  TerHiiiJiH y 3 rap y a q H  Ba KypHHMac 'ihbh i^  Ba n y ^ T a jia p iiH n r K,H("iMaTJiapH 6 n jia n  
CejiriiJiaH raH  Hyi^Tajiap Ty njiaMHAaH H 6opaTl. 164- pacM ^a h k k h  CQHH m r  y pTa re o -

MeTpHK ^HftMaTHHH ^HCo6jiaui yqyH H. TacBHpjiaHraH (OiV =  1 / 1 2 - 6  ~ 4 ,5 ) .
V 3

TpaH cnapaH TjiH  H . r a  .norapHcfiMHK qii3FHq m h c o j i  6y jia  ojiaflH , 6yH fla TpaHC- 
napaHT (J)aK,aT H JirapH jiam ia  ^apaK aT  Kyjiajiii. k . HoMorpat}>HH. rp e K .v o (x o g — i^oHyn. 
Y p a [ in a — e3Ma 6 e Jirn , TacBHp.

HOMOrPA4>H51 —  HOMOrPA<t>HH —  MaTeMaTHKaHHHr H0M0rpaMMajiap (i^.), sn.nn 
MatJiyM Typ- Maca.naJiap eqnui yqyH Myji>Kaj(.naiiraH waxcyc qH3Majiap sicauiHHiir 
H a3apafl Ba npaKTHKacHHH ypraHyBMH 6j?jiHMHfliip.

BaTaHHMH3fla H. HH pHBOKJiaHTHpHHI Ba HIDKeHCpjIHK 3^HC06jiapHHH HOMOrpaMMa- 
jiauiHH TaiUKH.n KH,iHiii.ia ceneT H. MaKTa6iiHHHr TauiKHJiOTqH.fiapH npo(})eccopjiap 
H. A. TjiaroJieB oa A. A. r.iaro.ieBjiapHHHr xH3M3TjiapH KaTTa.

A a i 6 : .  H . A. T j i a r o j i e B ,  K ypc HOMorpa$HH, «BbrcuiaH uiKoJia*. M ., 1961; M . B. n  e h t - 
K O B C K H f l ,  OlHTaiOmHe HepT^JKH (tTOMOrpaMMbl), 0H 3M aTrH 3, M ., 1959; A . n ,  A O M O p ^ -  
HncJienHbie h rpatfm^iecKHe MeTO^bi pemeHHH ypaBHeHHft, 3bu„ ajieM. MaT., t . 2 , TocTexH3A«T, 
M ., 1951.

HOHHyC — HOHMyC — TyFpH qH3Hq
KecMa.aapHHHHr y3yii.iHrHHH yjiqoB OnpjiH-
rHHHHr 10— *  ( k —  6yTyH Myc6aT coh,

A 8 ,
i 2 3 « 5 6 l 6 9 II 

i 1 i 1 i 1 1 1 I 1 1 ‘t •
/ 2 } 4 S $ l  8 9 10 II 12 li l<i 15

165- pacM.

o f la T f la  k  =  \ ,  2 )  y j i y u i n r a q a  a H H iy iH K A a  
y j iM a u i  y q y n  M y .'i> K a .u ia H ra n  ac6o6flHp. H.
MH3FHq 6 y j in 6 ,  yH ^a M acuiT a6H H H r 9  SyjiH- 
m h  10 Ta T eH r 6 y jia K K a  eKH 9 9  6yjiHM H 
10 0  T a  T e H r  6 y j ia K K a  6yjiHHraH.

Arap y -iq a n a e T ra n  AB  KecMaHHiir (1 6 5 - p a c M )  y q n  M acuiTa6HHHr Cy-iHMH ^ jh sh -  
f h  y c T H ra  T y m M a c a ,  yH HH r y q n r a  H. Tai^aO ^ y iiH Jia /iH  Ba H. HHHr i^aficH 6yjiH M a  
M acuiTaSH H H r 6yjiHM H y c T H ra  T y iiiH iim  aiiH i^-iaH aflH . PacM A a AB  KecM aHHHr y3yH Jm - 
t h  AB  =  5,6 M a c n n a O  6 n p j iH r H .

17-1334
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HOPMA —  HOPMA — COHHHHP aCcOliOT JJHHM3TH F.a BeKTOpHHHr y3yH.'IHrHHH 
y-MVMJiaiiiTHpyBHH T ym yH na. H opM a L h h 3h ijjih  $a30MHHr (jj . BeKTopHoe npocTpaHCTBo) 
x  BeKTopHHHHr nyfiHAarH y iT 8 m ap T iin  (nopM a || x || CHjian CeJirHJiaHaAH) ijaHoaT- 
jiaHTHpyBHH 4>yHKUHHCHAHp: '1) x ^ O  a s  l|x||>0, x =  0 na ||x|j =» 0; 2) ^ap i^aH/iaft 
t l (  L Ba a  jjajjH ijHp co h  y ’iyH ||ax|| =  |a | ||x|| 3) L p,am HCTaraH x  Ba y  y 'iy n  
l|x+v|| <  ||% || +  II y||.

)^ap ijanaa9 Ebkjiha (pa3ocnfla (k. Ebk.ihaobo npocTpaHCTBo) HopMa ijyflHftani 
CKajiHp KynaflTMa ep^aMH 6h m h  aiiH^jianaAH: |jx|| =  y  (x . x) (^- CKaJiapHoe npoH3-

BeASHHe). [a, b] KecMaflarn y3.iyKcna cJiyiiKiiHH^ap <j>a30CHfla ijySHAarH H. HaPajia - 
Ah: j|(p(0| f= m a x  |q>(/)|.

a < t < b
K J n r m a  CottiH,a nopMajiap Cop. H. aiiH^JiaHraii iih3h^jih <j>a3o HopMajiauiTHpnji- 

raH (J)a3o AefinjiaAH. C>yHKUHOHaJi aHajiH3 (ij.) A >ih3h^jih onepaTop HopMacH Ba P  
SH3HIJJIH (flVHKUHOHajI (K.) HOpMaCH TyniyH>iajiapH CHJiaH HUl KypaflH (k. JlHHeflHblfi 
oncpaTop). Bhphhmhch ^yfiHflarHHH CHJiAHpaAH:

||A|| =  sup J A ^ IL  -

Px  ||

L

H k k h h m h ch  aca i^yfiHAarHHH CnJiAHpaAH;

IIPII =  sup J
x^L

a +  b\ +  cj +  d k  KBaTepHHOHHHHr HopMacH MamJiHii C yjiM aran ' jq a i^ H f t  

] a® +  ft2 +  ca +  cP c o h a h p .  a  KiiarepHHOHHHnr HopM acn a  KBaTepHHOH CnjiaH 
yH ra i^yuiMa C y jiraH ~a KBaTepHHOH (i^.) K ynafiTM acHra T e n r. c  =  d  ■= 0  CyjiraH  x y cy - 

c h 3  ^oJiAa K B aT epH hohhhhr Y as+ ^ a HopMacH a  -|- b i na  a —  b i ^ y m v a  KOMnjieKC 
coiuiapnH H r M OAyJinra TeHr.

A asO .: r .  E. UI h j i o b ,  BBe^eHHe s Teopnio jiHHeflHbix npocTpaHCTB. rocTCXH3^ a r; M .. 1952.

HOPMAJlb— HOPMAJIb. 3 r p n  HH3H^i^a (c n p T ra )  yHHHr CepHjiraH Hyi^racHAa 
yTKa3HJiraH H . —  Cy n y ^T aA an  y-ryiiMn Ba s r p n  MH3H i^ a  (c n p T ra )  u iy  Hy^TaAa yTKa- 
3 ii.ira n  ypHHMa Typpn >iH3Hi^K;a (ypHHMa TeKHCJiHKKa) nepneH A H K yjiap C yjiraH  TyrpH 
m rarayiH p (i^. K acaT e-ibH as). A ra p  s r p n  mh3hi^ TeKHC 6y.nca, ^  y 3HHHHr j$ap 6np  
ny^T acnA a CnpriiH a HopM ajira s r a  Cy.iaAH. A ra p  TeKHc s r p n  'iH3HKHHnr TyrpH  6yp- 
M3K.TH AeKapT KoopAHHaTajiapH cHCTeMacHAarH napaM eTpHK TenrJiaM ajiapH  x  =  f(t), 
t< — g  (0  C yjica, y  ?$ojiAa napaM eTpnH H r t =  t0 ^H m iaT H ra moc KeJiyBqa (,v0. y0) 
iiyi^TaAarH H . iim ir  TeHrJiaM acn ^yfiH A arn  KypHHHiiira s r a  CyjiaAH:

(x —  xo0  
0 dt +  ( * / - / / o) “f .  

/0 dt
Q.

Arap TeKHc &rpn 'ihjhi^ F (x, y) =  0 TeHrJiaMa CHJiaH HtjsoAajiaHraH Cyjica, (x0, ;/0) 
H ynT aA arn  H. h h h t  leHrJiaM acH:

( x - x 0) i F (**'V*L  + ( I J -  y 0) d F ^ ’J o ) ^ 0  
oy dx

KypnHHUiAa CyjiaAH. Oa30BHfi srpn hhshk y3HHHHr /,ap Cnp ny^TacHAa HopMaji 
TOKHc/iHKAa (n. HopMaJibiiaa njiocKocTb) eTyBqn qeKCH3 K yn  H. Jiap TynjiaM H ra s r a  
<t>a3OBH0 srpn  MH3Hf;na yHHHr CepH-iraH ny^TacHAa vrKa3HJiraH H. Jiap TynjiaMHAaH. 
enHiuMa TeKHCJiHKAa (i^. ConpHKacaiomancH njiocKocTb) eiyeqH Corn H. Ba Cy TeKHC- 
jiHKKa nepneH A H K yjiap CyjiraH CHH0p.\ia.ib ( k . )  aJio^HAa $ap^jiaHaAH. ypmiMa, Coui
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H. Ba CHnopMaJib s rp n  qH3HiyiHHr  ^apaKaT.ianyB'iH TpnsflpHHH (i^.) TauiKHJi ^ h jis a h . 
F(x, y, z) =  0 CHpr yqyH H. TeHrjiaMacH i^yftHAarH K y p H H H iu ra  arai

- x — x,, __ y  — tio _  z — zp
c)F dF dF
jr~ {x0 i ‘Jo< ?o) 5-  (x0 , yo, ?o) (•*«. <Jo, zq)dx atj dz

H. TymyHMacH AHtj)(})epcHuHaji reoM eipH sw a, reoMeTpHK onTHKa^a (epyFJiHKHHitr 
HafiTHin Ba c h h h u i ^ o H y jijiap n ), M exaHHKaaa (MOflAHfl nytqTa ch jijih i^  h h 3 h ^  § k h  c h p t  
6yftjia6 ^ a p aK a T .ia n ra HHAa y n r a  H. 6yflH 'ia  fiy Ha j i r a H Tani^H  K y i T atcH p  ^H Jia^n ) 
K&TTa p o jib  yfiHafiAH. A ra p  s r p n  MH3HK ypH H ra l  TyFpH ih 3 h i^  i^apaJica, y  ^ojiA a 
TyFpH i r o H i ^ a  yTKa3HJiraH H. I TyFpH iH 3 H i^ a  yTKa3HJiraii nepnenflH K yjifip  e n n  
nepneiiA H K yjiap  TyppH 'i h 3hk, neuwiaj\u.  J laT . n o rm a lis  —  TyFpH iH 3H^.

HOPMAJlbHAJl >KOPAAHOBA <J>OPMA MaTpmjbi A— A  MaTpnuaHHnr HOPMAJI 
JKOPflAH <W)PMACH —

A,  0 . . .  0
0 A2 . . .  0

0 ' o A p j

KjpHHHuwarH MaTpnua 6y.nn6, (3yHAa A f ( i  =  1, 2, . . .  p) fiHpop TapTHtfjiH ^yfiHAa- 
f f l  KBa/ipaT MSTpHIta

\  1 0 . . .  0 
0 %t 1 . . .  0 
0 0 . . .0

0 0 0 . . .  %
\  t /

coHJiap Ba ^4/MaTpnua TapTHCn 6eB0CHTa A MaTpmtara i^apa6 aiiH^Jianmun mj miujh. 
Arap Ai MaTpimaHHHr rapmon Snpra TeHr 6y aca, y ^oji^a y %i c o h h  6^jiaAH. X,np 
XHJI HHAeKCJiH ‘k i Jiap fiHp- 6Hpnra TeHr 6y jiH u m  MyMKHH.

K,yfiHAarH TeopeMa ypHHJiHAHp: ^ap K;aHAa3 A MaTpnua yqyH uiyHAaS MaxcycMnc 
C MaTpnua to  nHJiaAHKH, C A C ~ l H. >k. iuaKJin^a 6fjiaAH. A MaTpHaanwir H. jk .  

(j). Ai  )KopAaH «KaTaKiaJiapH» HHHr HCTaranqa HOMepjiaui aHHiyiHrHAa siroHaAHp. A 
MaTpHU,aHHHr H. w .  fj>. h h h t  ajire6paHK Ma-bHOCH 6yHAafi. KoMnjieKC ih3hi^jih (fiaao- 
HHHr 6epHjiraH 6a3HCHAarH P  "H3Hf;jiH ajiMaiUTHpHin A MaTpmia epAaMH 6Hj:aii 
e3HJiraH, Jie6 $ap a3  KH.iari.THK. M h s h ^ j ih  (})a30HHHr 6a3HCHHH iih 3 h k ; j ih  a.nMaiuTHpmn- 
HHHr M aT pnuacH  s in a  ^aM  coA A apoi^  6 y ; i a /u i r a n  i \h j ih 6  y 3 rap T H p H u i MyMKHH 9Mac«:H- 
icaH AeraH caBOJi TypH.iaAH. A  M3TpHuaHHHr H. w . $ . P  "H3H^jm aJiMaiiiTHpHiiiHHHr 
MaTpHUaCH e3HJIHUIH MyMKHH 6yJiraH 3Hr  COAAa KypHHHUIHAHp.

KDi^opHAa afiTH6 y T n .ira ii  k t co m iap H  M aTpHuaiiHiir (i{.) x y cy cn fi KHfiM auiapn 
eKH xapaKTepncTHK coHJiapHAHp (y jiap  xapaKTepncTHK TeHrJiaMaHHHr  HjiAH3JiapH f y -  
jia^H ). %i HJIAH3 KappaJiH C y jira H ^ o jiA a rro ia  A t « K a iaK iaJ iap »  TapTiiSn finpA an K ar- 
Ta CyjiaAH. JleKHii %i h j ia h s h h h f  K appajiHJiHrn, yMyMaH afiTraHAa, A t h h h t  TapTHCn- 
r a  TeHr  3Mac. / In a ro H a ji  M aTpm taJiap H. >k. (J). h h h t  x y c y c n ii ^ o j ih a h p .  M aTpH ua- 
JiapHHHr OpTOrOIiaJI (K,.), yHHTap (l^.), CHMMeTpHK, ^HiiLUHF; CHMMeTpHK MaTpHUa K3('H 
TypjiapHHHHr H. >k. cf). A n a ro n aJi M aTpnua 6yjiaAH. M aT pnuaiiH H r H. w . ({). ah Is - 
ctiepeHunaji TeHrjiaM ajiap  Ha 3a p HsicHAa, J I h  r p y n n a j ia p n  (k,.) Ha3apH H cnaa, uiyHHiirAeK, 
ih 3 h i^ jih  a J ire 6paA a KeHr î yjiJiaHHJiaAH. By Tym yH iaH H H r j?3H ^aM mhshk ĵih aJire6pa 
TyiuyH iacH A H p. M acajiaH , ^yfiHAarH M aTpnuajiH TeHrJiaM aHH t^anAafi e in u in H  KypnO

T̂aMH3:
/ - 1  0 . . .  0 \  

x 3= /  o — 1 . . .  o \ .

\  ' o " o " . ' . ' . \ l
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A 0 —  Oy TeHrjiaMaHHHr hjiah3h  CyjicHH fleQ (})apa3 KH.ia\iH3. Y hh Y  =  C X qC- 1  
nopMaJi HiopAaH (JtopMacHra KejiTHpa,\iH3, y  ^o ji^a

y *= . c x o c - 1 c X q C - i  =  c x 0x 0c - * =  c  ( -  E) c -  1 =  -  e ,

stjhh H . >k . (}). y 2 =  — E  TeHrjiaMaHH ^aHoaT.iaiiTHpa^H. By uiapTHH ^aHoawiaH- 
THpyBMH Y  MarpHua flHaroHa.1 MaTpnua 6yjiHiiiHra CeBocm a h luoh4 ^ochji i$HJiaMH3. 
FHHo6apHH,

\ 0  . . .  Q \
0 Xj . . .  o  \y  =
0 0

CyHAa K  =  ± i ,  k = \ ,  2 ........... n.
4hhm Y  opi^ajiH ocoHFHHa H<})o,na ^HJiiiHaAH: X  =  C~ 1 YC , 6yHfla C  —  ^ap 

^aHflaft vaxcycM ac MaTpnua.

A^aG.: H. M. r e j i b ^ a H f l ,  JIckhhh no jiHHeflHoft ajireSpe, M—Jl.. 1954.

HOPMAJlbHAfl njlOCKOCTb —  HOPMAJI TEKHCJIHK. <Pa30BHtt arpH iH3HW a 
yH HH r 6epH JiraH  M  Hyi^TacHAa yTKa3H.'iraH H. t .  —  M  n y ^ T a ^ a n  yTyBMH Ba iu y  
uyi^TaflarH ypHHMa ry rp H  q H 3 H i^a  (k,. KacaTejibHaa) nepneH A H K yjinp 6 y jiraH  TeKHC- 
j ih k a h p .  3 r p n  ':H3H^HHiir 6epH JiraH  Hyi^Ta o p^ajiH  yTyB nn 6ap<(a HopMaJiJiapH (k;.) 
H . t .  f ta  gTaflH. A rap srp n  MH3HH T y tp n  6ypqaKJiH ^eKapT K oopA m iaia.'iapH  CHCTeMaCH.ua 
x  =  / ( 0 .  y  =  0 .  z — h(t)  napaMeTpHK TeHrJiaM aJiap 6n.aaH 6ep n jiraH  6 ^ jic a , 
/  =  t0 napaM eT pra  moc KeJiyBWH M  (x 0, y 0, ?0) n y i^ T a^ a rn  H. t .  TeHrJiaM acn

{x x0\
dt,t= t0 dt t=t  o

•2 )dk 
Z°]d i

=  0.
t =/0 

>!H3HKI^a/  TyFpH iH3Hi^HHHr 6 n p o p  M i i y ^ T a c H ^ a r i i  H. t . T y p p n  
nenA H K yjiflp  t c k h c jih k  ^aM  AefiHJiaAH.

HOPMAJlbHOE PACnPEflEJIEHHE -  HOPMAJI
« H ^ A o p J ia p  (k;. CJiyM aflH aa B eJim iH n a) Ta^cnM O TH H H iir (i^
^hm ivpJiapH;;aH Cnpn. H. t . ra  s r a  6y jira n  |  Taco,nH(|)HH jMhkaop

yTKa3HJiraH nep-

TAK,CHMOT — TacoAHfJiH!1} 
PacnpeAe.ieHHe) 3Hr My-

SXTHMOJIHHHHr

S H M J iH rn  ( h; .  n . ' i 0 T H 0 C T b  B e p o f lT H O C T H ) ^ y f j H f l a r H  (J iy H K U H H  6 y . ' i a ^ H :

(X—m)>
, , 1 _  2a«

P (x) =  — —  e 
a K 2 lt

6yn^a m — |  MHKAopminr MaTeMaTHK KyTHJiHuiH, a a 
aca  AHcnepcHficH (i^.).

KysaTHiu xaTo-iapn Tai^cHMOTH H. t. ra >Ky- 
Aa ni^HH SKaiuiHrH anlia aB B aju iapn  cesnjiraH. M a-  
ca.ian, 3pKaK KHiiiHJiapHHHr y p T aq a  6 y f la  gHJian 
6npop m axcHHHr 6 y fln  o p a c n ^ a rn  (Jiapjq x  yi^H- 
ra, ymaH^afl KHiiiHJiapHHHr c o h h  ij yi^Hra 
i^yflHJica, y ^oJiA a y  =  p ( x )  s r p n  M H3Hi^a * y A a  
^aM hi^hh 6yjiraH hh3hi^ ^ o c h ji  6yjiaA H . 3MnnpHK 

MabJiyMOTJiap Te3Aa MaTeMaTHK fiy ji finjiaH anHn; acocJiaHAH. Arap MeTjiaHHui 
((})apn) ^ a p  6 h p h  k h i h k  y3rapnuijiap k h p h ty b m h  mckch3 Kyn ap3HMaraH (JiaKTopJiap- 
BHHr CnprajiHKAarH TatcHpH AeS i^apajica, y  ^oji^a TacoAH(])Hfl MHiyiop (4>apn) 
HopMftji Tai^CHM.iaHraH 6yJiaAH. o  =  1 sa m  =  3  6 y jiraH A a rn  y  =  p ( x )  HHHr rpai})H- 
th  166- pacMAa TacBHpjiaHraH.

TacoAH^Hfl |  MHî AopHHHr (KynHima Ky3aTHiu xaTOCHHHHr) a <  5 <  b opacHAa 
b

C y j i H t u  s ^ t h m o j i h  f  p  (x) dx  r a  T e n r 6 y j i a A H .
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H. t .  myn'ia.iHK Mŷ HMKH, p(x) 6maH xyp,a r^hh OoF/iaHran
X , X*
r _ J ___ e ~  dx

tJ-  |  Y  2n

o
^yHKunq yqyH waABa-ijiap Ty3H.nran. H. t .  ciaTHCTHKa, apm.n.qepm, moKenepjim 
HtujiapH B a Gouii^a coxa.iapA a KeHr KyjuiaHHJiaflH. K,. H itTerpa.i bcposithocth , 
Jlan/raca ({jyHKunn.

A,aa6.: B. B. r  h e A ® h k o. Kypc TeopHH BepOHTHOCTeft, <I>H3MaTrH3, M., 1961; T. K P a m e p, 
MaTeMaTH^ecKHe MeTO/jbi c t3thcthich, nepeB, c aHr. HJl, M., 1948.

HOPMAJIbHOE CEMEHHE noBepxHOCTH — cnpTttHnr HOPMAJl KECHMH —
c n p ir a  yTKa3n ;ira n  HoptnaJi opKaJiH yTyBiH TeKHC/iHK 6n.nan m y cHpraHHr kcchuih- 
uih HaTHwacHfla ^och ji 6yjiraH  Jjap ^aHflaft jicch srp n  TO3HK.

HoPMAJIbHblfl BHfl KBaApaTHiHofl (jiopMbi — KBa^paTHK ({lopManHHr HOPMAJI
n n

KtfPHHHUIH. ^anHK«q K03(|)i|)HUHeHTjih ^ap Î aHAaH 2 2  aijXjXj KBaflpaiHK 4>op-
/=  l /=  l

Ma (k;.) MaxcycMac âî Hî Hft ih 3Hkjih a.;iMaunnpHtii ep/jaMH CnJiaH

KypHHHmra Ke.riTHpH.imun MyMKHH, 6ynfla et K03(})(t)HHHeHT + 1  ra §kh — 1 ra TeHr, 
r  — KBaAparaK ([topManiiiir panrH (f;.), zt aca xj  hhht mh3hkjih (jiopMacH, /  =  1,

2, (*) H(J)OAa ^  ay xtxj KBa^paTHK (t)opManHitr H .k . /te6 aTajia/(H.

H O P M A J Ib H b lH  A E J IH T E J lb  rpynnu  G — G rpynnaHHHr H O P M A J l E S M iy B -  
H H C H  —  myHflaft H  KHCM-rpynnaflHpKH, HCTaraH g  £  G  fla gH g—^ H  tyjianu,  6yti.na 
g f tg ~-1 opKajiH ghg— 1, g  f  G, h £  //  KypHHHiiiflarH 3JicMCHT.nap TynjiaMH TyiiiytiHJiaiiH.

MHCOJiJiap: arap  G —  A6eJib r p y n n a cn  (k-) 6 y jica , y  ^oJifla yHHHr %ap fja iu aS  
KHcm- rpynnacH  H. 6 . 6y;ia^H . YHHTap MaTpnuajiap (i^.) rpynnacH ^a ynHMOAyJi»P 
(i^.) yHHTap MaTpHu.a.iap î hcm- r p y n n a cn  H. 6 . 6y napp.

A ^a6.: A. r .  K y p o r n ,  Teopna rpynn, rocTexH3AaT, M., 1953,

HOPMHPyiOIUHK MHO)KHTEJlb — HOPMAJIJIOBHH KynAftTyBHH.
A x  +  By +  C — 0 TyFpn hh3HK TenrjiaMacHHHHr H . k. Hmopacn C HHHr Huiopacnra

^apaMa-Kapm H 6yjiraH ± —  * cohahp. Typpn 4H3HK TeHrjiaMacn H . k. ra Ky-
Y  A t+ B *

nafiTHpnjiraHAaH Kei"Hti HopMa.1 KypHHHiura KejiaAii:

x  cos a  -f- y  s in  a  —  p =  0, p >  0.

Ax +  By +  Cz +  D — 0 tckhc-ihk TeHrjiaMacHHHHr H. k. ^aM uiyHra yxmam 
aHHKJianaAH:

±  (1 : /  Al +B'l+cF~)-
HyJIEBAJI-MATPHUA — HOJIb MATPHU.A — 6yTyHJiaft HOJiJiapAaH Tysujiran 

MaTpnua. H . m. Marpnuajiap (^.1 ^aJi^acH^a ^ajii^a ho;ih pojihhh yfiHafwn (k;. Hy/ib  
no.iii).

HyJIb-BEKToP — HOJIb BEKTOF — y 3ytuiHrH HOJira TeHr CyjiraH EeKTop 
eKH 6oiUK aqa a fn r a n a a , HOJib BeKTop —  6 ouih Ba oxupH ycTM a-ycT  Tyma/iHrati bci*- 

Top. Hojib BeKTop 0 6nJiaH eKH kyiok no.ib  pat^atiin 6njiaH (0) 6eJirHJiaHaAH. Ho.ni. 
BeKTopHHHr TaftHHJiH liyHa.iHLUH ftyi^. HoJib BeKTop BeKTopJiap ycTHfla aMajuiap 6a -

2
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wapHuiAarH Myjio^a3a.iapHMH3HHHr yMyMHft 6J?jihiuh yqyn KHpHTHJiran: hkkht3 na- 
paMa- i^apuiH BeKTopHH i^iuHiiifla 6kh BeKTopHH X  =  0 coHra (CKaJiapra) K y n a f™ -  
pHiu HaTHwacH^a 6h3 CKaJinp siviac, 6a.'iKH HOJib ueKTop ^ochji i^HJiaMH3. î . BeKTop. 

H y J lE B O E  P E U IE H H E  —  H O J lb  E M H M : 1°. H h3hkjih 6np whhcjih 

au Xj +  aL*x2 +  . . . +  alnx„ =  0, 
an x i +  a2‘>x 'i +  • • • +  o±nx n —  0, 

am ix i  +  am-2x ? +  • • • +  O-mn^n. —  0 
TenrJiaMaJiap cncTeMacHnHHr HOJib cmhmh xx =  0, x« — 0, . . . , xn =  0  eMHMflHp- 

2°. n- TapiHCjlH 'IH3HHJIH 6«p JKHHCJIH

ant / !,) +  an- 1 U(n~ l) +  • • • +  aiy' +  W  =  0

A,H(})4)epeHU.HaJi xenr-iaMaHHnr H . e. y(x) =  0 eiHM/uip. H . e. Kyn >;oji.;i ap.ua Tpg. 
Bnaji eMHM 6yjia^H.

H y j lE B O f t  n o K A 3 A T E J lb  —  H O J lb  K yPCA TK JH H  —  a a p a w a H H H r  i w - i r a  T e H r  
K y p c a T K H H H . T a t p H ^ r a  K y p a ,  a +  0 ^ a p  i^ai^aft Cy-:|ran/ia a° =  I, 0° H tjw a a H H H r 
MatHocn K -  H eo  npefleJieHHocTb, CTeneHb, n oK a3aTe.it, creneHH.

H y j l t i  n O J l»  (xojibua, ajireSpu) —  M A H f lO H  (^ajii^a, ajreSpa ) HOJ1H —
luyiiflafl 0 9JieM6HTKH, MafiAOH (^ajii^a, ajire6pa) «arH xap ^aHflaft x vm>’h x +  0 = jc  
TeHrJiHK 6awapHJiaAH, 6yn.ua Tenr/iHK Mafl^oH (^ajij^a, ajire6pa) flarn ^yiuHui m3Tj- 
HOCHfla TymyHHiaflH. M afi^on (^aju^a, ajire6pa) %a 6HTTa Ba fyanai Oirna H . M3B- 
wyA- UlyHHHrAeK, H. ^ap KjaHflafl x  yqyH 0 - *  =  0 xoccara sra . H . MafiAOHHHHr 
vaxcyc sieMeHTH xHco6jiaHa,nH: HOJira 6yjinui aiiHiyianraH 9Mac. O fla iflarH  0 cohh 
pauHOHaji, a.ire5panK, /ja^H^H'-!, KOMnjieKC coHJiap Mafl^OHHfla, uiynHHr^eK 6yTyH 
coHJiap, jK y * i  coHJiap ,\a;inacHAa nociAnp Ba ^oKaso.

M aKTa6fla apH^MeTHxa yprannu i^a H. ?(ap i^an^afi coHra Hyiun.Tiraiifla yHH 
j3rapTHpMafiAnran coh Ae6 eKH .^ap ^aH^aft coHra KynainHpniuja KynafiTMa H. ra  
tpiit 6yjiaflHraH co:-i ;;eG TatpHcjjjiaHaflH.

A a s S.: B. Jl. B a h a  e p B a p s  e h, CoBpeMeHHaa ajire6pa. 'I. I, rocTexH3Aai\ M., 1947

H y J lb -  M HOrOHJlEH —  H O Jlb- K S T I^ A A  —  k3hohhk TaceHpH (i .̂ KaHOHH- 
qecKoe npeACTaB.ieiine MHoronjieHa) HOJib 6y.iran K y nv ifl (h;. MHoroqJieH). HoJib- 
K jn^a^  ^a^H^a nyaiiflarH TeopeMa ypHHJiH: A rap  Kyn>;aa apryMeHTHHHr HcraraH 
^HiiMaTJiapHfla HOJira tc h t  6y.ica, m,HH afiHaH HOJira TeHr Qyjica, y  ^OJi^a y HOJib- 
K^n^aA 6yJiaAH.

H y j lb  4>yHKU,HH f (x) -  f(x) 4 > y H K U H H H H H r  H O J IH  —  f (x0) =  0 Sy iraH x0
nyi^TaflHp. Bom ^aqa auTraiiAa, <}>• h. f(x) =  0 TeiirJiaMannnr eqHMH^Hp.

H yM E P A U ,H 5 I —  H O M E P j lA llJ  —  C0HJiapHH a iau i Ba 6e.irH .ia iu  ycyjijiapn Tyn- 
jiaMHfliip. TypJiH xa.iK,.iapHHiir MaTeMaTHKa TapnxHfta xap xhji HOMepjiam MaiJiyM 
Cyjiran: Ch3 ci>e3AJiap, ceccnajiap, kh to6 6o6jiapn a a  >;0Ka30JiapHH 6eJimna&nHraH  
pHMqa HOMepjiaui, apa6w a HOMepjiaLu (X,iiH,nHCTOHflan yTran) Ba j^0Ka30. HoM ep.iaui 
caHon; >;aM AeflHJiaflH (i .̂ CHHCJienne).

A/ia6.: H. 51. P, e n m a h, HcTOpHa apnct>neTHKH, ynneArH3, M., 1959.

H b lO T O H A  B H H O M  —  H b lO T O H  B H H O M H  —  a +  b HKKH^a/WHiir Manc|iHii 6yji- 
MaraH 6yTyH flapa>KacHHH yHHHr i^yimuyBUHJiapHHHnr ,iapa>Ka.iapH hhfhhahch KypHr 
HHuiH/ia H(j)OAaioB'iH iJjopMyjiaHHHr homh. H . 6. ^yfin/;nrH KypmiHuira sra:

n

( (/+  b)n = \ c k an - k  bk t
4 -0

Cyn^a C *  —  n s-ieMCHTAan k  Ta^an Ty3H.iraH KOM6miaiui!i.iap (k . Co’ieTaiiHe) coHHra 

teHr 6yjiraH 6nHoMHa.i K03(j)(t)HUHCHT,iap, a ihh:

r * — " • ( « — ! ) ( «  — 2) . . . (n — k  +  1) _ k n \  
n 1 -2-3-  . . , - k  eKH Cn = *  k\(n--,h)\ "
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A ra p  ^ a p  x h ji  n — 0, 1, 2, . . .  y i y t i  fiHHOMiiaj K09(j)(}>HUHeHTJiapHH KeTMa*

feT Ke/iyp.'iH ^aTOp v^mu6 e3H .ica, r ia cK a /ib  y q f iy p ^ a rn  ^ o c h ji  6y.na/i,H ( ^ .  riacK a*  
q Tpeyro-ibHHK),

f l a p a w a  KypcaTKHiH MaH4)Hft CyjiM araH 6y iy H  c o h  9Mac, CajiKH h x th S p h S  xa« 
kh i^hh  coh  6y jiraH  ^OJifla H. 6 . 6 h h o m h 3 ji i^aT opra (^. BHHOMHaJibHuft p«A ) yMyM* 
JiauiaflH , ^yuiHJiyBiHiJiap c o h h  h k k h ^ 3 h  op thk ; OyjiraH  ^OJifla s c a  noJiHHMiHaJi Teope* 
M ara (i^.) yMyMJiamaflH.

HblOTOHA HHTEPnOJlHUHOHHAJl 4>OPMyjIA — HbiOTOHHHHT HHTEP- 
riOJlJmHOH 4>OPMyJlACH — 6«p-6npH^aH TeHr Macoijja^a wofljiamraH n +  1 ra 
Hy^Tajia oepnjiraH K,nfiMar,'iap i^a6yji i ŷjiyBMH n - AapawaJiH Kyn^a^nH a i^ a /i 
HfJjOAâ oBMH (JiopMyjia, hwih arap x0 <  xt  <  <  . . .  <  xn Hy^rajiap Ba tfi =  f (x j  
(/ — 0, 1, 2, . . . n] coHJiap 6epHJiraH 6 fjica , y xfln&a H. h. 4>- Pn(x) Kyn^a^ 
y^yH mynflafi Pn(xt) =  yt Hfftofla 6epaAHKH, y K,y«nflarH K^pHHHin/ia 6yjiaam

Pn(*) =  y 0+  Ay0- f  &  y0 +  A ' ,

6yHAa

t =  1 — A(/0 =  Ui— Vo, A2(/q =  (/3— 2e/, +  %........... Aft!/0
fl

=** — Cft f'k-1  +  C I  yft_2 +  ■ • • +  ( ~

By (bopMyjiaAaH HHTepnoJiHUHHJiauiAa (i^.) ^oflaajiaHHJiaAH. f  (x) 4>yHKuHfiHH P„(x) 
fiHJiaii a.'iM auiTHpraiifla qHK;aAHrai[ xaT o , ht>hh |/(x )  —  P „ (x ) | m hk,aop

h n+l M
t(t — 1) ■ ■ ■ ( t - n )  

(n +  1)!

HiJiOflaflaH opTMafl^H, 6yHAa M  —  f (x) fyHKUHsmHHr [x0, xn] KecMaAarn (n +  l)-rap-

t h 6 j i h  / < n + l>  ( x) ^ o c i o r a c H H H n r  3i i r  K a n a  a 6 c c j i i o T  ^ H f t n a i H .
H. H. $ .  a4>TH,Î H UIOTJiaH# MaTeMaTHrH 

X -  F p e r o p n r a  o j i a h h  MawiyM Syjica-Aa, H. HbiOTon 
h o m h  f iH J ia n  a T a j i r a n .  K ,. J l a r p a n w a  HHTepno.ia- 
UHOHHaa i})OpM,yjia, H i e p a u H a .

HbfOTOHA METOfl p e m e H H a  y p a B H eH H fl —
TCHrJiaMaJiapHH etmLmmnr HblOTOH METO^H — 
f(x) =  0  TeHrJiaMaHHHr x0 h jiah sh h h  Tai^pH- 
6hh ToriHm weTOAHAHp. By MeTOAHHHr mo- 
^ h s th  ^yiiiiAarHna. x a HjiAH3ra MyMKHH ^a^ ap  
fl^HHpoî  6y.iraH 6npop at cohh ojihh3ah (1 6 7 -
pacw), Clt  HH X0 HJIAH3H H H r 6 H p H H q H  Ta^pH6H!S l^Hfl- 
MaTH ac6 K,a6yji ^hjihh3ah. CyHrpa At  (at , f(at ))
HyKjTa opK,ajin y  — f(x) h h h t  rpa<|)HrHra Ox yn  
6 H jiaH  KecHiuryHHa ypHHMa yTKa3HjiaAH, a 2 KecHiuHui 
H yi^TaC H  X0 HJIAH3H H H r HKKHHHH T a ^ p H 6 H R  ^H H M aT H
Ae6 i^a6yji ^HJinnaAH. By npouecciiH TaKpopjia6, x0 
HJiAH3HHnr To6opa aHHi^pon at , a,,  a3 . . . ^hS- 
MaTJiapn TonnjiaAH.

AwajiAa H. m . K y n « H > ia  Barapjiap m c t o a h  6 n j ia H  6npra ^ y /u ia H H j ia A H  (k;. JIo*« 
H o r o  n o j io w e i i H i i  m c t o a ) .  H. m . y p m iM a J ia p  m c t o a h  ^aM A eftH JiaA H .

HblOTOHA — JlEftEHHUA TEOPEMA (4>opMyjia) — HblOTOH — J1 EHBHHl^ 
TEOPEMACH (ifiopMyjiacH) — /IeftCnHua — HbroTOHa Teopet/a,



O S E J I H C K — O E E J I H C K  —  a c o c j ia p n  n a p a ;u i e ; i  TeKHC.']HK.’i;ipA a c T r a n  O np h cm .th  
Ky n ^ y p ia K J ia p A a H , e n  e i y i a p n  s c a  T p a n e u n n jia p A a H  H fiopaT  C y j i r a n  J^aBapnnj K ynei^  
O . np jB M aT O H ^H H nr ( k . )  x y c y c H fl ^ o J ii iA iip . A r a p O .  h h h i- a c o c j ia p n  y x m a m  K y n C y p - 
M aKJiap f iy j jc a ,  y  3$ojiAa O .  KecHK im paM H A a 6 y jiaA H . O .  TepMHHH aA a6 H eT fla  KaM y q -  
pa;” /in -  C nM n co H a <J>opMyjibi.

OBJlACTb 3AMKHyTA51 ( h . i h  3aK pb iT an  o 6 jia c T b )  b  n - MepHOM npocT paH C T B e—  
n yjiM OBjm ( J ja s o f la n i EllHK COX,A —  y3H HHHr 6apM a M erap aB iifi H y iv ra jia p H  (i .̂ T p a -  
HH».Han roM Ka) 6 h . t3 h  Tj/JiflnpHJiraH omhi^ co j^a  (i^. OC.nacTb OTKpbiTasi). E . c .  enHi^ 
T ynJiaM  6y.naA H  (i^. 3aM K H yT oe t.:no>KecTBo).

E. c. ra Aonp MiicoJiJiapiiH omhk co^a (168 Ba 169-pacM.iap) TepMHHHAarH 
06jiacTb oTKpbiTan) MiicoJiJiapflaH ojimlii mymkhh, 6yHHHr >MyH 6y co^ajiapra (({jh- 
r y p a j i a p r a ' '  y jiapH H  M erapajiOBM H KOHTyp eKH CHpTJiapHH ^ y i i im u  ;;ep aK .

OBJlACTb H3MEHEHHJ1 <j>ynKUHH — (JiyHKUHHHHHr y3rA PH U i COX.ACH —  
( J iy n K u ro n in n r  ^H fiw aT Jiap n  T ynjiaM H  6 y jm 6 ,  6y i^HHM aTJiap (J)yHKUHSHHHr a itH iy ia iiH iii 
c  o x a c n fla H  o J im ira H  ap ry M eH T  i^H H M aTJiapnra m oc K e-na^H  (l^ . 0 6 j i a c T b  onpeA eJieH H fl).

OBJIACTb O n P E flE J lE H H jl tJjynKunii AeFCTBHTejibH-o nepeMeHHoro— ^ a i ^ H i i  
j3rapyBMHJiH (J)yHKu.nsiHHnr A HHKJIAHHIU CO^ACH— 3pi<jiH y3rapyBMHHHHr  i^a6yji i^h- 
Jia/inraH ^niiMaTJiapn TynjiaMH (i^. OyHKUHH). 3>. a . c. co>;a 6yjiinuH inapT 3Mac. 
B npop (JiopMyjia 6njiaH H(})OAa.'iaHraH (JiyHKmia y iyH  <t>. a . c. AeraHAa KynHHMa ap ry - 
veHTHHiir i^aCyji ^HJiaAiiraH ^HilMawapH TynjiaMH (arap  O . a . c. TyppHAaii-TyrpH Kypca- 
TH.aran 6yji.\iaca), a t i i n  apryMeHTHHiir (JjyHKunara ^a^H^Hft i^HHMaTJiap 6epaAHraH 
6ap 'ia  ^ n ;iMaT.iapn TymyHHJiaAH; Maca.aaH z — ln  V 1 —  x2 —  y 2 >j)yHKU,HHHHHr a. 
c. hh MapK33H KoopAHHaTa.iap CoinHAa na paAHycH 6np ra  Tenr 6y.iraH  AOHpaHHHr 
hmkh coxacn  Ae6 ^Hco6.iaiiaAH: x2 +  y 2 <  1.

O B J I A C T b  O T K P b lT A H  ( h j ih  n p o c T o  O C /ia cT b ) —  O H H K  C O \ A  (S k h  c o ^ a ) :  1 ° . 
n y ji io B jiH  (J)a30A arH  c o ^ a  —  u iy  (J)a30HHHr 6 y T y H Jia ii h h k h  iiy K T ajiap H A an  T y 3 H .ira j(  
C oF Jian raH  TynJiaM H A Hp (i^. B ]]yTpen.-isi TOMKa). C. HHHr ^ a p  ^ a n A a f t  h k k h  H y ^T acm iH  
^aw M acH  C. h h h t  HyKTaJiapiiAan Ty3H .nraH  c h h h i^  m h s h i;  6hji3h 6H p.iaiU T H pHm  
Uy-MKHH.
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Mncojuiap: 1) f lo H p a ,  l y r p H  T y p T 6y p 'ia K , Kyn6yp'iai<, 6ypqaK H H H r (<5y <J)Hrypa- 
^apnHHr KOHTypjiapij Hjapa^aeTran Tynjiawra KnpMaii/in) m m  (iuyHHHrfleK Tarn^H) 
co^aJiapn TeKHCJiHK^arH C. flaH  H f io p a r  (168-pacM). 2) lUap, napaM eJiennnefl, Kyn- 
e iy iH  G ypqaK H H iir ( 6 y  >KHCMJiapHH 'ie rap a jio B M H  c H p T jia p  6 y  T y n J ia M ra  KHpM aiiflH ) 
H 'ik ii  (u iyH H H rfleK  TaiiiK H ) c o ^ a c H  4>a30flarH  C. flaH  H fo p a T  ( 1 6 9 -p a c v ) -  S^jim obh 3 
^aH KHTTa 6yjiraH n yjwoBJiH (})a30Aa C. hh  K ypra3MajiH i^hjih6 TacBHpjiaO 6y JiM a3 - 
flH ^6yH flafi co^ara flonp M H coJiJiap O K p°C T iiooT b  t c i k h  Tepw nH H fla 6 e p n j ir a H ) .

169-pacM .

2° .  M e T p H K  (J)a30f l a r H  c o ^ a  —  : n y  m p t p h k  ( ( l a i o n n n r  C o F J ia H ra H  o m h i^  T y n j ia w H , 
s i h h  (}>aK|aT h h k h  H y i^ ra j ia p f la H  T y 3H Jira H  6 o F J ia H ra H  T y n j ia M  (i^ . B H y T p e H H iifl  T  m a , 
C B H 3II0e  MIiroKCCTBO). B y H r a  flO H p  M H C O JLiapH H  O K peC T H O C T b TOMKH ' TepM H H H flaH

H a p a n r .

OBJIACTb CXOflHMOCTH (fiyHKUnonajibiior0 p jifla  —  (JiyHKunonaji ^ a T o p n n n r 
JIKHHJIAUIHUI COXACH — i^aTop HiyiH.naiiia,nHraH Hvi^Tajiap TynjiaMHflHp. 51. c. 
^aMMa cai^T ^aM 6oFJiaHraH o ih i^  TynjiaM  MaiHOCHflarn c o ^ a  6y.TaBepMaiiflH (^ .  0 6 -  
j i a c T b  OTKpbiTan). Jlapamam  i^aTopHHHr H- c. \ x — a| <  r HnTepBajiflHp (i .̂ Hh- 
Tepnaji cxoflHMocTH), 6yHfla 6y  HHTepBajiHHHr ' l e r a p a B H f t  Hyi;Ta.aapH 51. c . r a  t c -  
rHiujiH 6v jih u ih  ^aM , T e r H iu .n n  6yjiM ac.nnrH j;aM MyMKHH.

9
Mnco-n-nap: 1) ^  sln"* ^aTopHHnr 51. c. x Tynjiaw^aH, HtHHcoiuiap

n =  1
IX

yî HHHHr +  n k  (k =  0, ±  1, ±  2, . , . ) KOopflHHaTaJiH Hyi^TajiapflaH Tami^apn

6apqa ny^Ta-iapn TynjiaMHflaH H6opaT.
00

2) ^  [a nxn +  -jjj H a T o p H H H r 51- c. r a  r  <  |xj <  R, r >  0, 0 <  R  <  oo Tynjiaw 
n = i  '

Ba a 6cu,HccacH MO/iyjiH Gyiiima r  §kh R  ra  Tenr 6y.riraH 6a-b3H ny^TaJiap KHpaflH 
(X. /Io p an a  psifl).

00

3) ^  ( y~x2-j-y2 — 1)" i^aTopHHnr 51. c . TeKHCJiHKiiHnr x Ba y  KOopflHHaTajiapn 

n =  1
0 < V x 2 +  i/2 < 2  uiapTHH ^anoaTjianTHpyBMH HynTa:iapn TynjiaMHflaH H6opaT.

B epn jiraH  i^aTopnHHr 51. c . hh ToriHuiHHiir 6n p  n e i a  y c y -u ia p n  6op (flajiaM & p, 
Koiiih, Paa6e a;io\iaTJiapH Ba );oKa3o).

0B0EIUEHHA5I <J>yHKU,H51 — yMyM JlAUirAH 4>yHKU.H51 — Cnpop KecMajaH 
T a m i^ a p H f la  H O Jira  a S J ia n y B q H  q eK C H 3 flH < j)< j> epeH U H aJi.iaH yB iH  ( |iy n K U H a .n a p  (Jia3o c if f ta  
a im i^ j ia H r a H  i H 3H iy iH  y 3jiy K C H 3 (JiyH K U H O H ajiflH p ( k . ) .  O f l a T / \ a r n  ' i e r a p a . n a n r a n  x a p

00

6np f(x) ([jyHKuHH y .  (}). 6y.iaflH, qyiiKH y j  f(x) (p(x)dx (byHKUHOHaJiHH aHHiyiafiAH.

—oo
Maca.naH 6(x) fle.ibTa-<{)yHKUHa y .  <J>. myMjiacnra KHpaflH. B y  <({x) ifiyiiKUH jira q<0)
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cohhhh moc nyaAnraH <t>yHKii,HOHa/iAHp, ByHH (jjopMaji paBHiUAa fiynflafl 63H111 MyM-
00

KHHI |  S (*)<p {x)dx =  <f<0).

— 00
y . ({). jiapHHHr OAaTflarH [fyH K U H a^ap^a 6y jiM a ra »  n a T o p  xocca jrapw  6o p . M a- 

caJiaH, ^ a p  i^iHAaft Y . tj>. yM yM JiauiraH M a tn o ^ a rH  ^ o c n j ia r a  s r a .  y . t(). jrapHH 
Couti^a (f>a30Jiapfla ^ a v  (jjyHKuMonaji ^e(5 ^ a p a rn  MyMKHH. y .  (j>. T ym yH iacH  ^Hcfxjie- 
pem iH aji TCHr-naM ajiap^a k g h t  ^yjuiaHHJiaAH. y .  (}>. T y u iy H iac n  6npHHHH 6y jin 6 ac - 
jiH fla  coBeT MaTeMaTHrH C . JI. C o 6oJieB H U i-iapn^a ria^iAO 6 y ji r a H . y j ia p n n  MyHTa- 
3aM paBHUifla aBBaJio JI. UJBapu, na  cy H r 6o u i^ a  KynrHHa c o b o t  MaTeMaTHKJiapH y p - 
raHraH.

A A a6.: H. M. T  e ji b (J) a n & n r .  E. UI u ji o b, 06o6u;enHbie (JjyHKUHH h /jeftcTBHH najBf 
HHMH, 0H3MaTrH3, M ., 1960.

OBPA3 — OBPA3 (nycxa). A T r̂uiaMHH B  Tynjiawra <p aKCjianTHpHiu^arH a £ A  
weMeHTHHHr O B P A 3 H  — a sjieMeHT aKCJiaHaflHraH b (- B  3/ieMeHT,HHpr d iiiH  
b — q>(n) (i^. OTo6pa*eirHe). A rap  nyi^TaJiap, <J>yHKUHHJiap, BeKTopjiap Ba ^0Ka30Jiap 
TynjiaMHiiimr aKCJiaHHUiH TeKWHpHJiaeTraH Cy.ica, y jqoji^a Hyi^Ta, (j>yHKu,Ha, BeKTop 
Ba ^OKa?.o.napninir O . ^a«;H^a ranHpHJia^H. A -rynJiaMHH B TynjiaMra q> aKCJidHTH- 
pHJi^a A TynjiaMHHHr A'  k^hcm T^iuiaMHHHHr ohpa3H Oapia <p(a') sjieMenTJiap Tyn- 
^aMHAHp, 6yKAa a' — A'  lyiCM-TynjiaMra TerHmjiH. A ’ iprcM - TynjiaMHHHr ofipa3H

6HJiaH 6eJirHJiaHaA«. q>(A') c ;  B  SKairH KypHHH6 TypHfl^H.
O B P A 3 y K )m A 3  J IH H H H  —  H C O B H H  H H 3 H K  —  ^apaKanr ^aBOMiiAa TaflHHJiH 

6h p  'ih 3hk;hh (i^. H an p aB jifflo u iaa) KecyBqH Ba <iH3H^-qH3Ht? c u p r  ^ o c h ji kjhjiybmh 
T^FpH h h 3 h ^ a h p  (i^. JlHHePM aTaa no B ep x H o cn ,) . A ra p  H . m. fljHajiTHpyBHH 6yftH 'ia 
chji>kh6 ao h m o  y  3-^ 3H ra napa.nJie.fi.nnrHHa i^ojica, 6yHAa u h j ih h a p h k  c h p t  U,n- 
jiHHAPHHecKaa noeepxH ocT b) ^ o c h ji ey jia^ H ; a r a p  JI. q . ftyHajiTHpyBHH 6yftH qa J^apa- 
k 3 t  i \h jih 6, ao h m o  aftHH 6n p  S  Hyi^TaAaH y T c a , 6y  j;ojrAa KOHyc cnpTH ^ o c h ji 6y- 
jia^H (^. KoHHnecKaa noBepxHOCTb).

O B P A T H A H  M A T P H ll,A  k KnaApaTnofi MaTpHire A  —  A KBaApaT MarpHuara 
T E C K A P H  M A T PH U .A  —  uiyiiAaii A  1 MaTpnuaAHpKH, A A ~ X KynaftTMa 6hpjihk  
MaTpHiiara TeHr oyjiaAH (f .̂ EAHHH'iHag MaTpnua). X,ap ^aiiAaft KnaApaT MaTpnua 
j;aM T . m. ra sra  6yjianepMa(!AH. A  KBaApaT MaTpHija yqyH A ~~1 T . m. MaBwyA 6 v -  
jih u ih h h h t 3apypHft Ba eTapjin uiapTH A MaTpnuaHHHr M axcycw ac MaTpnua, h ih h  <4 
MaTpHuanHHr AeTepMHHaHTH Ho.fiAaii $api^jiH O^JimnHflHp. M axcycM ac A  MaTpnuaHHnr 
A~ 1 T . m. ch  i^yfHAarH KypHHHiiiAa 6yjia;iH;

A * An\
D D ‘ ■ D

A n A n An2
D D ■ ■ D

A\n A«n Ann
D D ■ • ■ D

CyHAa Aij  — A  MarpHuaAarw atj  SJieMeHTiiHrrr aJire6paHK ryjiAHpyB'iiicH (r;. Ajlre6pan- 
qecKoe AonojmeHHe) sa D  — A  MaTpHuanmir ACTepMHnaHTH.

T. m. yqyH 1 =  jy c ■ A* TeHrjiHK ypRHJiHAHp, gynAa A*— k;^iiih6 ojiHHian

MaTpHrra (^ . FlpHcoe^HHeiiHaH MaTpmxa).
0BPATHA5! TEOPEMA — TECKAP1I TEOPEMA. T. t .  Oepnnran T C o p eM aH H iir  

mapTH xyjioca, xyjiocacn aca mapT 6yjiraH  T e o p e w a .  BepnjiraH T e o p e M a  T. t .  ra 
H H c6 aT aH  T y p p n  (domJiaHFHi) TeopeMa ,n,e3«JiaAH. T. t . ra TecKapH S y j i r a H  T e o p e v a  

6 e p H J i r a a  TeopeMa 6 y j i a A » ;  uiyHHHr yqyH TyFpn Ba TecKapn T e o p e M a J ia p  y3apo r e c -



OBPATHOE W C flO

Kapn TeopeMaJiap flePn/OAH. Arap TyFpH (6epHJjfgH) TeopeMa ^phhjih 6y.ica, T. f .  
^a^Ma B3( t̂ ĵ aM ypHHJiH d^JiaBepMattAH. iMacajiaii, Tj?pT6yp'iaK poM0 6yJica, yHHHf 
Aiiarona-iiiapH y3apo nepneHAHKy.iap 6y.naAH (TyppH feopeMa). AraP TypT6ypwaK^a 
/UiaroHa/uiap ysapo nepneHAHKyjwp 6y.ica, 6y TypTOypqan poM§ CyraAH 
HOTyFpHflHp, HT.HH T. T. HOTyFpH. ^3apO T€CK3pH TeopeMajiap SapypHHJIHK Ba 6T8p- 
jihjihk mapTjiapH op^ajw MycTa^KaM 6oF.iaHran HeofixoflHMoe ycjiOBHe).

A r &6.i H. C. T p a ,n ui t  e ft h. IlpaMaH h o6paTHa« TeopeMU, <J>H3MaTrH3, M ., 1960.

OBPATHA51 4>yHKLlHH — TECKAPM <t>yHKUHfl. Bepn^raif y -* f(x) $vhk- 
u n a r a  T, (j). m yii/(afi x  =  q>(</) (JiyHKUHaAHpKH (K yn ^ h h m 3 tj ih  C yjiH m n ^aw  MyMKHH), 
yHfla ^aM  x  Ba y  ^3rapyBM HJiap opacH A arn  m ocjihk  ^oH yim  x j 'M H 6epHJi|raH nx\  
(JjyHKUHHflarH k a 6h  6y .ia/;H , jic k h h  x  —  (jjyHKUHH flef), y  3 ca  ®pKCH3 JterapyB qH  
^Heo6jiaH a^H ran  y  x  =  <p{y) TecK apn ftyH a-M m ^a 6epHjiaAH. E p m i^ a ia  a f tT jg tw ,  
y  HHHr ^ a p  6np  ^hhm 3t h  y q y n  x  h h h t  m ynA aft x  =  q>(y) ^HHMaTjiapH moc 
A hkh, 6y  ^nflM aTjiapfla f(x< =  y  6yjia,m i. M acaJiaH  y  — f(x) - »  x* 4>ynKu,Hfl yqyH  

h k k h  i^HftMaTJiH x  =  <p(y) = _ ±  V y  4)yHKUHa T. c|). 6y.ia;(H , hjhku  /  ( +  V t f  —
— ( + ‘/ y ~ f  =  y  c a  f(— V y )  — ( ~ V y  V2 =  y- T. (j). HH»r ^ sn iy iaH H m  coX acu  
CcpHJiraH (T yFpn) 4>yHKUHaHHHr F ^ H fm T jia p H  TvnJiaMH 6y.aaflH, TyrpH  (jjyHKUHmfl&r 
E  aHHiyiaHHm c o ^ a c n  aca  T. ij). HHHr i\H{in§TJi9pH Tyn.iaM H o y j i a m .  x  -— <p(y) T, 
(J). 6epHJiraHAa Ba (p(y) h h h t  K,HHMaTjiapn ^ap ^anA aft xaHJiaHraHAa (arap <p(y) icvn 
HiiflMaTjiH 6y jic a )  F Aarn 6ap>ia y  jiap yiyH /[(p(i/)] =  y  MyHOca6aT  ypHHjiH. Arlp 
T. (J). 6np  ^HftMaTJiH (jjyiiKUHa 6yjica, E Aa rH 6ap>ia x  yqyH  cp[/(xj] =  x  6yjiaAH Ba 
6epH JiraH  y  =  f(x) ^ v h k u h h  ^3hhiiht x  =  (p(i/) T. (j). ra TecKapH cpyiiKunn 6yJiaaBj 
6y ^o .iA a  /  Ba (p (jiynKmwjiap y3apo T. (j). Jiap  AefliwaAH. Arap T. (j). Kyn i^aft- 
MaTjiH <j)yiiKLi,Ha 6yJica, y  i<yn n n q a  6np ^HHMaTJiH (j)ynKU,Hs;iap TynjiaMii cii-jiaTHAa Tac- 
BHpjiaHaAH, yjiap ĵ bm KynHima T. (j). (aim^poFH T. <!>• h h h t  TapMo^Jiapn) AeC lopnTHJiaAH. 
M acaJiaH  y  =  sinx h h h f  x = /lrc s in  y  SnjiaH 6e.irHJiaHaAHraH (6yHAa—  1 <  y <  1) T yjia  T. 
(j). x = ( — l ) n a rc s in  ( / + n n ( / i = 0 , ± l , ± 2 ,  . . . )  cj)ynKi;n5i.'iap TynJiaMH cii(j)aTHAa TacBap-

3T n  w
jiaHHmH MyMKHH, 6yHAa x  =  a rc s in  y  (jiyHKUiia T. <j). im n r  — ~2~ < x < ~ y '  ^yuiHM qa

uiapT 6njiaH aHHi ĵiaHaAiiraH Ba apKCHHycHHnr 6om ^HiUiaTH AeC aTa.naAiiraH 6np ^«3-
n  n

m h tjih  TapMOFHAHp, x  =  a rc s in  ( / Ba ( / =  s in x  qiyHKUHjLiap — —  < x  < - ^ ~  aHHiyia-

UH-u c o ^ ac n fla  y 3 ap o  T. cj>. jiapAHp. x  =  <p(y) T . (j). i ih h f  rpa<j)HrH y  =  f(x)  TyrpH 
(jjyHKUHHHHHr rpa<j>HrH 6HJian 6np x h ji 6y.'iaAH. Arap (jiynKuHsiiii x  Ba apryM eHTau 
y  f le 6  6 e jirH ,ia ran  T. (j). fla y  Ba x  Jiap ajiM am T iip iu ica, a tH ii y =  (p(x) (jjyHKiunl 
i^apa jica , yHHiir rpa(j)H ni y  =  f(x)  m iH r rp a jjjH rn ra  KoopflHHaTaJiap ciicTeMacHHimr 
6hphhm h Ba yiHHHH KBaflpaHTJiapn  CHceeKTp H c a jiap n ra  HiicCaTaH ciiMMeTpnK 6yjiaffl.  
M acajiaH , 1 7 0 - pacM ^a y  =  |^ 4 jc  —  x 3 — 3 (jiynKUHqiiHiir Ba h k k h  ^HfiMaTjin (T . 41* 

fla apryM eHT Ba (j)yHKUna 6ejirH .napH >’3rapTiipH JiraH A a) y  =  2 ±  1 —  a 2 T. 
h h h t  rpa(j)HrH K y p caraJ ira H .

T. (j). J^aKHAa nyiiHAarH TeopeM a ypimjiHAHp: [a, b] m  6epHJiraH Ba ^HfiMar* 
jiapH co.^acH [f(a), f(b)] o y jiraH  ^ a p  ^an fla ft y  =  f(x)  y3jiyKCH3 m o h o to h  ^yHKOfBR 
y»iyH [ / (n ) ,  f(b)] h h  [a, b] ra aKCJiaiiTiipaAnraH 6np ^hh- 
MaTJlH MOHOTOH B3. y3.iyi<CH3 T. (j). MaBJKyA.

OBPATHOE 4HCJ10 — TECKAPH COH. a +  0 coim

yiyH  T . c. —  ra  T en r 6yjiraH coiiAHp. a coirn Ch- 

jian - j j-  T. c. KynaftTMacH ^aunm a 1 ra  T en r. Arap 

c o h h  a ¥= 0 co iih  y i y n  T. c. 6yjica, y  ^ojifla a co- 

. iih  ^aM ~  co h h  y iy H  T. c. 6y.iaflii; iiiytimir y*iyH a +  0 j y 0 _ pacM
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Ea coiiJiapH y 3apo  T. c. Jiap (^. B3aiiMH0 °6paTHbie 'iHc/ia) S ŝa-

1
po T. c. Jiap a +  —  > 2  (a >  0) TeHrcii3jiHK opi^ajiH 6oFTOHraH.

OEPATHO nPOnOPUHOHAJlbHblE BF.J1H4HHM — TECKAPH nPOnOPUHO- 
HAJI MHKflOPJlAP uiyHflafl h k k ii x  p.a y  MHi^aopKH, y jiap ^aH  6 h p h  6up Hewa Map- 
T a o p T ra iw a  (KaMaflraHfla) hk k h h m h ch  uiyipja MapTa KaMaaflH (opTaflH). Bouii^a'ia 
aflTraHAa a r a p  h k k h t3  x  ea  y  M HK^opmiHr xy  KynafiTMacH y.iapH H iir y3rapHiHH npo- 
ueccH fla  y3rapM afl ^ o - ia n e p c a , h i h h  xy =  k  6 y jic a , y  ^ojiA a 6yHAafl M H i^op jiap  T. 
n .  m . AeftHJiaflH. M iiiy iopjiapH H H r TecnapH  nponopuHOHaji 6oFJiaHHttiH —  x  Ba y  mhi^- 
RopJiap o p acH flarii 9Hr o M K 5  (fyHKHHOiia.! PoFjiaHHUijiapflaH 6npHAHp. yx  =  k  (eKH 
y = z k / x ,  x  =  k / y )  TecK apn nponopuH O H aji 6oF.naHHUiHHiir rpa<j)HrH (i^.) TeHr to m o h jih  
rn n e p S o - ia  G yjia/iii.

M hcoji: s  =  vt; arap s ftyji y3rapM ac 6 y jica , y  ^ojifla v  Te3JiHK i^aHqa KaTTa 
6 y jica , 6 y  ftyJiHH 6 o c h 6  yTHin VLiyii uiyHqa MapTa kbm Bai^T Ta.ia6 ^hjihh3ah. He- 
waK, v  Te3jiHK 6njiaH t Bai^T T. n. m. 6yjiaflH.

K,. I lp o n o p u H O H a J ib H O C T b , r ip a M O  n p o n o p u H O H a jib H b ie  B e j iH q m ib i .
OBPATHblE rnnEPBOJIHHECKHE <I>yHKLI,HH — TECKAPH THnEPEOJIHK 

4>yHKU,HHJIAP —  sh  x,  ch x,  th  x  rnnepCo/iHK (jjyHKUHHjiapra (i^.) TecKapn f-yjirasi 
^yiiKUHHjiapAHp; y jiap  KyftH/iarH (jiopMyjiajiap 6njian H^oAajiaHaflH:

Arsh x  =  ln(x +  Y x 2 +  1), — o o < a: < oo ,

Arch x  =  ln(x +  Y x2 — 1), 1 <  x  <  oo,
1 1 + x

Arth x  =  - y  ln j _  x ' — I < x < l .
(*)

S ^ h j i i u ih :  rHrTep6o.iHK a p e a  —  c im y c , rH iie p 6 o ji  h k  a p e a  —  K o cm iy c , rH iiep6o.niK 
apea — TaHreHC.

T . r .  4*. HHHr ^o cH jia jiap n :

(A r sh * > ' = 7 ^ p P

(Arch * )' =  y = = = = r ,

(A rth x )' =  - t _ ^ x ,_ -.

T. r. (J). KyniiHMa p a u iio H a ji  K acp jiap  Ba K B aapaT iiK  Hppau.HOHajijiHKnapHH h h - 
r e r p a ju ia u J A a  ^ o c h ji 6y.iiaA H .

T. r. 4>. KOMnjieKc TeK nc.nnK ,na K yn  KiiiiM aTjiH  tynapn.  Arap (*) 4>opMyjiaJiap- 
fla jiorapH(})MjiapHHHr 6 o iu  K H fM aT jiap n  ojinnca, T. r. (j>. HHHr arshz, arch z, arth z 
fianau 6ejirHJiaiia/iiiraH 6np ^nfiMaTjin Tapwoi ĵiapHHH (yjiapHHHr 6om  ^HftMauiapHnH) 
JJOCHJI I^HJiaMH3. T. T. (j). TeCKapH  TpiirOHOM eTpHK fj)yiIKU,HHJiapHHHr 60UI K,HiiMaT-
jiapnra

1
a rs h  ^ =  —— a rc s in  iz, 

a r c h  z  =  i a rc c o s  z, 

a r th  t  =  —  arc tg *  z

(bopMyjiaJiap o pi^ajm  CoF.iaiiran (i^. 06paTHbie T piiro iioM eT pinccK H e 4)ynKu.iin). JlaT, 
area — $93,
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OBPATHblE TPHrOHOMETPHHECKHE W H KUHH  -  TECKAPH TPHrOHO- 
METPHK OyHKUHJIJlAP — sin  x, co s  tg  x, c tg  x, sec  x, co sec  x  TpBfoHOMeTpHK 
(liynnunsiJiapra (}{.) TecnapH 6yjiraH  f|)yiiKn.HH.iapflHp. T . t .  tb. TpHfoHOMeTpaK 
(jiynKUHH-iapra moc paBHUiAa CyHflaS 6eJirHJiaHaAH: arcsin  x  (apKCHHyc), afCcos x  (apK- 
KocHHyc), arctg  x  (apKTaHrenc), a rcc tg  x  (apKKOTanreHc), arcsec x  (apK?fKaHC), arc- 
c o sec  x  (apKKOOeKaHc).

OAaTfla A3CMa6KH TypTTa T . t .  KypH6 iHK,HJiaAH. T . t .  Kyn ^HHjnaTJiH 
6y.iaflH . T . t .  (J>. iih h t ^ v h k u h h  ^HfiMaTJiapH m oh otoh  y3rapa«HraH vafcjlytu HHTep- 
BajijiapH^a oJiHHraH 6n p  ^ hhm 3tjih  TapMo^Jiapn T. t .  HHHr 6om  ^ftM ^TJiapH  
AeiiHJiaflH oa 6ynA aa 6eJirHJiaHaflH: a rcs in  x  (^ ,) ,  arccos x  (f;.) , a r c tg  x  (i^ .), a r cc tg  x 
(K ), a rcsec  x (k,.), a rccosec  x  (k;.). T . t .  c[). KynHHMa pauHOHaJi Kacpjiap Ba kBa/ipaTHK 
Hppau.HOHajiJiHKJiapHH HHTerpajijiauiAa j^ochji 6yjiaAH. T . t .  cj). apKd)VHKUHHJiap, 
Oa-MaH sca  apKycJiap Ae6 >;aM aTaJiaAH. T.- t .  cj). TpnroHOMeTpHK (jiyHKHHfcjia^ 6y jia  
ojiMaflflH, uiyHHHr yvyH  yjiapHH TpHroHOMCTpHK cj)yHKHHfljiSpra TecKapp C yjitaii 
<j)yHKu.HHJiap Skh apK(j>yHKu,HHJiap Ae6 aTam  TyFpH dyjiap  Sah . JlaT. §|rcu$ —  eii 
(6yp iiaK).

A,na6.: C. H. H o b o c c j i o b , OSparabie TpHroiiOMeTpHqecKHe (J>yHKnHH, y>inearH3 M ., 1958.

O B P A T H blE  4> H ry P b I —  TECKAPH O H r y P A J IA P  —  uiyHflaft h k k h ta  <f> Ba 0 '  
(jiHrypaJiapAHpKH, yjiap^aH ^ap 6n p n  6epnJiraH jpHBcpcHOH aJiMauiTHpnuiAa hkkhhhSs  
CHra moc 6yjia«H  (i^. H H B epcm ). T. tj). y3ap o  HHnepCHOH (fmrypajrap Skh y3apo  
TecKapH ij)Hrypajiap ^aM AeflHJiaAH.

OBPAIHEHHOE HHCJIO no OTiioiiieHHio k AaHnoMy— CepnJiran coHra nHcfiaTaB 
TECKAPH TAPTHBflA E3HJITAH COH — xoHacn hkkhash KaM tyjiw aran Kyn x*> 
iiajiH coHra T . t .  e. c. uiy pai^aMJiap 6HJiaH TecKapH Tapra6Aa e3H.nrcH cpHflHp, 
MacaJiaH, 20; 24; 58 coHJiapH ynyH T. t . 6. c . moc paEHHifla 02, H-bnn 2; 42; 81 
6y.naAH.

A rap  yq xoHa.nH c o h h h h t Cnpjiap xoHacHAarn pai^aM x, yHJiap xoHacHA«ir|i p«- 
^aM y,  K)3Jiap xoHacHAarH pan^aM z  6 y jica , y  ^oji^a yHH z - 100 +  y - 10 +  i eKJl 
HHci^aMa zyx  KypnHHuiAa e3Hiu MyMKHH, 6ynA a yHSHHna 6ejiriiCH z, y, X paH#MJia* 
pn KynaHTHpH.TMacJiHri!HH, 6ajiKH 6npHH-KeTHH e3H.iraHJiHrHHH 6n.iAHpaAH, y  ^ojia*  
yn ra  HHc6aTaH T. t .  e . c . xyz KypHHHiHAa e3HA3AH. T. t .  e . c . TyuiyB'iqcH na 
yiiHHr ^Hc^aMa e3yBHAaii 6at3aH  Tenr.aaMaJiap Ty3Hi'ira a o h p  M acajiajiap eMHuiaa 
4>oiiAaJiaHHJiaAH.

O Bm AJl MEPA AaHHbix BeJiHqnn ( 0 Tpe3 K 0 B, yr .ion  h  a P )  —  6 epiiJiraH MHiyiop- 

jiapHHHr (KecMa, 6ypiaK Ba ^0Ka30Jiap) y M y M H fl yjIH O BH  —  6epHJiraH MHKAop- 
^apAa 6yTyH coh  M a pT a  i^aTH auiaAHraH yrna >KHHCAarH (KecMa, 6yp>iaK oa ^0Ka3<> 
jiap) MHi^AopAHp.

M acajiaH, 6epn.araH Kecwajiap y .  y . ra  sra  6 y jica , yjiap y.iqoBAom  MHKAOpjiap 
(V  CoH3MepHMbie BejiHiHHbi), y .  y .  ra s r a  6yjiw aca yjiiOBAOin 6yjiMaraH M ^A opjiap  
AefiHJiaAH. _

O B iy E E  H A H M E H blU E E  K PATH O E —  SH T  KHHHK y M y M H fl B y j lH H Y B -  
HH— 1̂ . HaHMeHbiuee o6rn.ee KpaTHoe.

O B IU E E  PE U IEH H E —  y M y M H H  EHHM : 1°. y {n) =  f(x, y, y ' .................. i/<?->>
oaa»A AH(J)(j)epeHUHaji TeHr jiaMEHHHr yMyMHfl eiHMH n  Ta Clt C2) . . . ,C n HxTiiepHft 
p ra p M a c  MHKAopra y3JiyKCH3 Cofjihi^ 6yjiraH  i/ =  q (x, Ch  . . . - ,  Cn) (jiyHKiiHHjiap 
oHJiacHAaH H6opaT. By y3rapM3c WHKAopJiapHHHr î HRMaTJiapHHH TerHimiHia Taiuiad 
ojih6 , TeHrJiaMaHHHr Maxcyc eiHMJiapHAaH (i .̂ O co6oe peiueHHe) 6ouii^a >;ap i;aiiAail 
xycycm l eiHMHiiH ^och ji i^hjihui MyMKHH. y3rapMac Mii^Aopjiapra Ma-bJiyM K,Hi"Max- 
Jiap 6epHi*j OouiJiaHFHH (-lerapaBHfi) mapTJiap CepHJiHuiH 6hji3h TeHr KyiJiHAnp* 
BujiaiiFH'1 uiapTJiap 6epHJiraHAa yMyMHfl eMHMAaH x ycycnu  c th m h h  6np nHiiMaTJia 
a>KpaTH6 oAHUira hmkoh TyFHJiaAH. A rap  x, y  va n HxTHepnfl ysrapMac MHKAopjiap* 
iih 6ofjiob 'ih  MyHOca6aT y ra  HHc6aTan eiHJiMaraH
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KypjiHKuiAa CepHJiraH  6^ j ic a ,  6y  wyHoca(5aT o/iahm  AH<j>4)ePeHIi HajI TeiirjiaM aHHnr yM y- 

m rS  HHTerpajiH  AeftHJia«H. M h c o ji:  %  =  ^  +  y  TeH rjiaM a yqyH  ln[-0-|-f-jc-(-C=O—

yMyMHfi HHTerpaJi, y  — Cxex  sca yMyMHii eiHM.
O a a h S  A H ^ e p e u u H a ji TeHrJiaMaJiap cHCTeMacHHHHr y ,  e . ^aM uiyHra Jx iua iu  

aH H viaH aA H .
2°. XycycHfl x,oCHJiajiH

/  dz dz  <33z d2z  dkz  \
F  \ Z' *l ’ ................... ’ .............dxn’ dxf  ’ dxt dx, .............dxW  )  =  0

M K ^iepeH U H aj! TeHr.iaM aHHnr ywyMHfl c th m h  6n p  S k h  6h p  H e ia  HxTHepnft y3JiyKCH3 
M  A»t>4)epeHii,HaJiJiaHyBMH (J>yHKUHHJiapra 6o f j ih h  6^JiraH  (J)VHKUHOHaJiAaH HOopaT. 
p k tu J ia if f iM  iu a p r j ia p  (KouiHHHHr 6oiujiaHFH>i u iapT Jiapn ) 6ep ajiraH A a yMyMHft emiM- 
f t f e  xycycH fl eMHMJiap ^ o c h .i  ^ h j ih h 3 a h .  K,. K oiiih  sap&ta. K o iiih  TeopeMa.

3°. B«p xhhcjih 6yjiMaraH mh3hkj»h antjxjjepeniiHaji TeHrj»MaHMHr yMyMHfi enu- 
i n  —  moc 6np jkHhcjih TeHrJiaMaiiHnr yMyMHfi c-ihmh CHJian 6epHJiraH Cnp jkhhcjih  
6}jiM araii TeHrjiaM aHmr x y c y c H ii cihm ii iih fh h a h ch ah p .

cPy 1
M h co ji: 6n p  > khhc .ih  6y jiM aran  + 3 y  *= x  TeHTJiaMa y L =  - g -  x  x y c y c n f t

d?y
c q i tu r |  a ra . +  3 y  =  0  6np  k h h c jih  TetirJiaMaHHHr yMyMHH cmhmh y., =»

•« ^ s t n VT^x +  C* cos}7 3 x  6fjiafl,n.
y  j ;a iA a  6n p  w h h c j ih  6f j iw a r a n  6e p n a r W  TenrJiaM aiiHHr y .  i

y  — i/L +  y t  =  C ^ s in ) /3 x  +  C jc o s j /3  x  +  - j * .

4°. H k k h h w  TapTHSjiH 6np jk h h c jih  hhshk jih  y "  f- p Ly '  +  p.ty  =  0  Awjj^iepeH- 
m c u  TerjiaMaHHHT ymyMHft eiHMH —  6y  TcnrJiaMaHHHr y x xycycn ii eiHMJiapHHHHr
ftqjH A an ^y"(H A arn K n aA p a ry p a /iap  6n.aaH ?;ochji ^M H iiaA H :

f r c le~Spidx „ )\)-irdx+cA'y  =  y i

fiyuAa C y, C., — HXTHepiifi ya rap M ac  M HK/;op.iap.
5°. AHnK,Mac TeHrjiaMaHHHr yMyMHH ewHMH. CoHJiap ua3apHsicHAa aHHi^Mac (JTho- 

s i r a  TernuiJiH) TeHTJiaMajiap, sitHH 6yTyn (eKH paaHonaji) e<iHMjiapH H3JiaaaAHran 
>  seqa y 3 rap y ew iH  TeHrjiaMajiap i^apajiaAH. ByHAafi TeHTJiaMajiap 6yTyH coh* 

jjpA an  HfopaT napaweTpjiapra 6ofjihi^ 6y.nraH y .  e. ra sra. Macajiaa, x* +  y* =  £  
TewjiaMa x% =  m? —  /ia, y  =  2mn, z1 =  m2 +  n2 yMyMHft eqnwra 3ra, SyHAa m, n —  
ftyryH coHJiap.

6°. TpHroHOMeTpHK TeHrjiaMauHHr yMyMHft c4hmh — yHHHr 6apqa eqHMjiapH Tyn«
jwniAHp. MacajiaH, s i n *  =  a, x =  A rcsin a (|a | <  1) §kh

X =  (— l )n arcsin a +  n n ,  n =  0; ±  1, ±  2, . . .  ,

K y p n o  TypH6MH3KH, y. e . >;ap x h ji uiaKJiAa TacB H pjiannuJii MyMKHH.
OBlHHfll AEJIHTM B MHOrOHJlEHOfi — K PlIX A /yiA PH H H r yM yittH ft B y-

JiyBMHCH. Arap d  KyraJaA ^ap 6Hp / t- (i =  1, 2 ..............k) Kyn^aA y iy n  Kjn^aA-
, | w  6yjiyBiHCB (k . AwiHfejib MHoro>uieHa) 6Jjica; y  ^ojtab d  K^n^aA f „  f%, ■ ■ ■, fk 
‘ Kj^aAJiapHHHr yMyMHft 6yjiyBqncH AeftiuiaAH.

OBLUHft H H TE rPA Jl — VMyMHft H H TErPA JI — *. 0 6 u i .e e  peuieHHe. 
OBIUHH HAHBOJlbUlMft AEJlHTEJIb— 3 H r KATTA yMVMWH BjJIyBMH- 

Han6anbUiHH c/5iuHft ^eaHTejib.
OB-bEflHHEHHE MHO^KECTB—TjnjlAM JIA PH H H r BHPJIAULMACH (flWHHAa- 

f f t y -  A  Ba B  TynjiaM jiapHHHr 6H p.iauiM acn myHAaft Ba (Jiai^aT uiyHAaft sjieMeHTjiapAaH T y .



ODTjEM

8HjiraH TynjiaMKH, yHHHr ^ a p  6 n p  sjieMeHTH ^ e q  CJjiM araHAa 
A  S k h  B  T^nJiaMHHHr fiH pnra TerH iujiH  C Jjia^H . A  Ba B  
TynjiaM JiapHHHr fiHpjiauiM acH A  U B  (4kh A  +  B) c h k -  
bojih fiHjiaH CejirHJiaHaAH Ba 6 a iaaH  A  Ba B  TynjiaMJiap- 
HHHr iIh fh h a h c h  AeftHJiaAH. 171-pacwfla A na B  ry iu iaM - 
jiapiiHHr CiHpjiauiMacH cxeMaraK paBHiiiAa uiTpHXJiaHraH 
co^a 6njiaH Kj/pcaTHJiraH.

IIIy H ra  y x u ia m , a rap  A« T ^ n jia w ia p  6epHJiraH  6y jic a  171-nacM
Ba CyHAa a  qeKJiH Skh qeKCH3 l t t  HHAeKC-iap i^a6yji i^HJica, 
y  )(OJiAa A a ( a ^ I t t )  TytuiaM JiapHHHr 6HpjiamMacH ^ e 6 ,

uiyHflafl Ba 4>a^aT uiyHAai5 3.n«M6HTJiapAaH TysHJiran TyrwaM ra sS m n aA iffn , y  'sjie- 
MeHTJiap 6np0p a  =  a 0 (j t t t A a ^ f a  oJjiM araHfla A a TynjiaMJiapHHHr 6HTTacHra i^ -  
rHiujiH fi^Jia^H. (A rap 6npop  a  6 n p  Heqa A a T^ruiaMra TerniiMH C Jjrc a , 9
^o ji^a  A a T^njiaMJiapHHHr 6HpjiauMacHAa 6y 9JieMeHT c})a^aT 6np MapTa h u ith p cw

STaAH). A a (a^m )TynjiaM JiapH H H r6iip jiau iM acH  U A„ U k k ^ / 4 .  )  chmbqjih 6hji8H
a C t t t \  a e m  '

CeJirHJiaHaflH, Ytt qeKJin 6yjin6 , m a l ,  2 . . .  n  conflan Ty3HJiraH ^o ji^a  A u A 2. , A n 
TyruiaMJiapHHHr 6HpjiauiMacn U ^ a U  . . .  U A n (eKH A t  +  A 2 +  . . . -\-A n SkA 

n  \
u  A i chmbojih 6HJiaH Ce/irnjiaHa/iH.

1=1 j
A rap  l t t  caHoi^JiH TynjiaM 6yjin6, HaTypaji ^aropHHHr 1, 2, . . .  coHJiapHAaH

00
iry3HJiraH 6yJica, y  ^o ji^a  A v  A 2, . . .  TynjiaMJiapHHiir 6HpjiauiMacH U A /

00 (=|

feKH ^  A t, Sk h  A x U A.} U • .  • , §kh A t  +  /!2 +  . , j  chm bo.ih 6HJiaH 6eji- 
/=  l 

THJiaHaAH.
T . S. TynjiaMJiap ycTH.ua 6a*apii.na/i,HraH acoCHil aMajuiapAaH 6 n p n w p . T . 6, 

KOMMyTaTHBJiHK, accou.HaTHB.nHK, HfleMnoTCHT.iHK (i^.) î oHyHJiapHHH ^anoaTJiaHTHpa- 
flu; T . 6 . TynjiaMJiapiiHHr KecHiuMacnra (^ . nepeceqenH e m hojkcctb) AHCTpH6yTHB- 
jihkhhht (%.) HKKHTa ^ohvhh 6njian 6oFJiaHraH:

a  n  (UBa ) =  u  ( ^ n f i j  p.a a u  ( n s j  =  n  ( ^ u ^ j .
m  <*e m  . s m  a E m

JlHCTpilCyTHRJIHKHHHr Cy HKKH I^OHyHH y3apO MVHOCH^AIip (^ . /iBOHCTBeHHOCTb).

M ncojuiap: 1) A — wycjji coHJiap TyiuiaMH Ba B  —  toi  ̂ coHJiap TynJiaMH 6 $ jichh; 
y  ^ o ji/ia  A [ ) B — 6a p q a  CyTyH coH Jiap TynjiaM H 6yjiaA H ; 2) At TynJiaMH i — 1 <  x  <  
< (  +  1 TeHrcH3jihkjiapHh naHoaTJiaHTiipyB4H ^ a p ia  x  ^a^H^HM coHJiap T jn jia n u  
6v jic h h , 6yHAa i co h h  1, 2, 3, . . .  n a T y p a .i coH Jiap TynjiaMHAa i^niiMaT i^aByji i^H- 

00
jiaAH; y ^OJiAa U A t ^apqa MaHcfiHri CyjiMaran >;anH^HH coHJiap TynJiaMHAaH 1160- 

i= l
paT 6yjiaAH.

OBT^EM — )^A)KM — yq yjiqoRJin c^aso (yMyMJiaiuraHAa n Jjimob-ih $a3o) Hyn- 
TaJiapH TynjiaMHHiiHr <Jia30HHHr ^ap ^aHAaii ^apaicaTH H3TH*acHAa y3rapMaiiAJiraH 
MancfiHi” 6yjiMaraH 3aahthb  cjiyHKUHHCH ( v  AAAHTHBiiasi BeJiHMHHa). ZlcMaK. yv yJi- 
mobjih cj)a3o HynTajiapn ryiuiaMHra X,. jie6 aiajiyBqn MancJiHft SyjiMaraH coh moc 
i^hjih6 i ŷpHJiaAH, uiy 6hjmh 6Hpra, (jia30Aarn ^apanar naTH*aciiAa fiHp-6HpHra 
>KoAjiauiTHpHiu MyMKHH CyjiraH hkkht3 nyi^TaJiap TynjiaMH r np xhji X,. ra sra. Ke- 
CHiUMaiiAHraH MeK.ni €kh ^arro caiioijJiH (i .̂ CqeTHoe MH0>KecTB0) TynjiaMJiap 6np- 
jiauiMacHHHHr ^awMH 6y TynjiaMJiap âx<MjiapHHHHr ftHFHHAHCHra TeHr.

X,. <J)a30HHHr lynjiaM  (xycycHH ^ojiAa, jkhcm) HyKja.napH srajuiaran MHiytopH 
J’ji'iOBiiAHp. X,. TyuiyHqacHiiHnr 6y TatpHcjiHra cfaao MinyjopHHH yjm aw  ^an,HAarH
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HHTyHTHB T accacayp  ojih6 KeJiaflH. K,Hppacn y3yn/iHK CnpjiHrHra TeHr Gy.iraii ny6 
^awMn HHHr yjiMOB Cupjmm  ^hjihS ojiHHaAH. Arap X,. yjmaHaeTraH jkhcm <iek- 
ah cOHAarn KyC-Tap^aH Ty3H.nraH 6yjiMaca ^yftHAarHMa hili KypHJiaAH: 6y whcmhh 
tqmohh h ra TeHr 6v;iran Ky6najiap dnjiaH myHflaS Tyji^HpaMH3KH, 6yHAa hkkh la 
^yiuHH K y6 yMyMHfi e i^ a  sra  Oy icnn: jkhcmhh tomohh/; 6y.firan 6HTTa >;aM Ky6 chf- 
Mafl i^oJiaAHran 6y;irymia TyjiAHpaBepaMta. Hkkhhmh TOMOHAan, 6Hp-6Hpnra en^oiuran 
na 6HTTacH >;aM >khcma3h TaniKapH^a eTMaraH Ky6qa.nap TyaiaMHHH KapafiMH3. 
yjiapiiHHr X,. hh vh 6njiaH 6eJirHJiafMH3; >KHCMHHiir HqHAarn Ky6qa;iap srajuiaraH 
âjKMHH vh Snjian 6eJirHjiaftMH3. y  ^oji^a whcmhhhf X,. xhcmhh Ky6qa.iap 6njiaii

^ap ^aiiAafi fiyji Cn.ian TyjiAHpraHfla lim  vh =  l im  vh ra  TeHr 6yjiaAH. Aji6aTTa, >;ap
h-* o

J^aHAaf! jkhcm y^y n  >;aM lim  tuM aBw yA  6yjiaBepMaAAH, xaMHiua >;aM l im  vh = l i m  v h 
0 -• h~* 0 A->0

6yJiaBepMai"iAH. IUyiniHr y iyH  y i  y m o s m  (j)a30iiHHr >;ap i^aHAafi HV^rajiapH 
TynJi^MH yqyH aiiH ^-:anaB epM afah. TynJiaMHHHr yjmoBH (f;. M ep a MHO>KecTBa) 
ty m y im  acHAa >MyM.aauiTHpHJiaAH. y jiw oB ra (>;a>KMra) a ra  6^jiM araH TynjiaMjiap yji- 
MOBcffe Tyn.fiaM.iap AefiHjiaAH.

MHC0Ji.iap: 1) nnpaMHAaHHHr >;a>KMH—g -  Sh  ra Tenr, 6yHAa S — acocHHHHr K)3H, 

h —  6ajiaHAJiHrn; 2) hmkh qH3HJiraH c(|iepa ncarn MyMKHH GyJiran Kyne^HHnr >;a>KMH 

- g -  TR  ra TeHr, 6yHAa T  —  Kynei^HHHr Tyjia chpth, R —  hmkh 4H3H.nraii ctJiepaHHHr

paAHycn; 3) y  =  f(x), a <  x < _ b ,  f(x) >  0 arpn MH3H !̂iHiir Ox aTpo(J)HAa afi'
b

jiaH H aiH A aH  >^ocH.i G y jir a H  > k h c m h h h f  \ .  n ^ f2(x)dx  r a  TeH r.

a

A A a6 .: B. J1 e 6  c r ,  0 6  H3Mepe»HH <£>H3MaTrH3, M ., 1960.

OSTjEMJI EMA5I — F^AMPAJI y  BHH — ^aBapnij eft Skh l i^aBapHi; chiihh; mh3hi  ̂
OyJinO, y  hkkhhmh L KanapH^; eft eKH ^anapHf; chhhp; mh3hi  ̂ (6hphhmhhh ^aMponqH) 
^HJiaH yMyMiift A Ba B  yMJiapra sra  (172-pacM) Ba l 3rpn MH3Hi  ̂ (§kh ^atepH^ ch- 
hhh miohi^) Ba AB  BaTap 6h.i3h (173-pacM) MefapajiaHraH ([iHrypaHHHr Taiui^H ity^- 
fa/iapHra sra  3Mac. ^ a p  p;aHAaft K .  >;ap i^aHAafi i;aMpoB'iHAan fjnci^aAHp. B a tM H  
K , 60IUK;a (i;aMpOBMH) s r p n  MH3HI^a (CHHHI^ MH3HK;i^a) HMKH MH3HJir3H 3rpH MH3HI  ̂
(cHHHi; MfJ3HI^) 6yJIHIUH MyMKHH.

•A B A B A B A B

172-pacM. 173-pacM.

OB"bEMJlK)mAJl — KAMPOBMH — arpn mhsh^hhht naeapHn; eftn Skh HjaBapnî  
CHhhi; 'IH3HK 6y.fin6, hkkhhmh l i^aBapH  ̂ eft ckh chhhi^ mh3hk, (6hphhmh 6HJiaH i;aM- 
fiaJiyBMH) f  njiaH yMyMHft A na B yMJiapra s r a  Ba l srpn mh3hî  (eKH chhhi; mh3hk,) 
Ba AB  BaTap 6n.fiaH (172 na 173- pacMJiap) nerapaJiaHraH (})HrypaHHHr hmkh Hy^Tajiapnra 
9 ra  3 M ac .

OBblKHOBEHHAH TOHKA -  O/WHfl H yKJA. 1°. F(x, y) =  0 TeHrjiaM a 6h ji3h 
6 e p « j ir a H  9rpH  MH3H^HHHr O. h F  h h h t  x y c y c H ft j ;o c n j ia j i a p H  6np pai^TA a HOJira 
BHJiaHMafiAHraH M0(x0, y 0) Hy^TaAiip.
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2°. y' =  f(x, y) aHcJx{)epeHUMaji TeHrjiaMaHHHr 0 . h. uiyiiAaft M0(x0, y Q) nyi^Ta- 
^HpKH, yHHHr aTpotjiHAa y(xo) =  y 0 m ap raH  KaHOaiJiaHTHpyBMH n ro n a  eq«M M aaw yA .

3°. EhP ĤHMaTJIM aHajlHTHK (|)yHKUH<IHHHr 0 . H. — ({lyHKUHflHHIir ana.nHTHK.fIH- 
rH 6y3HJiMaftAHraH Hyi^TaAHp.

O B A JIb l —  O B A JIJIA P  —  enni^ nariapnn; tc k h c  s rp n  qH3Hiyiap. O . Himr ^ a io p  
a?K0HH6 xoccajiapn 6op, Maca-iaH: 1) 6aMH mapT 6a>KapH/iraHAa xap ^an/iafi O . # a  
yHHHr 3rpH.nHrn MBKCHMyw eKH MHHHMyMra spnuiaA H ran KaMH/ja TypTTa H ynra  6y.naAH 
(T y p n a  yq ^a^tiA arn  TeopeMa; a8 ,iau a  Ka6n O . 6y .iraH  3.i.iHncAa 6yHAaft yqjiap' poca 
T ^piT a, ht>hh ynHHr K a n a  Ba k h ^h k  y ip a p H  yqjiapn); 2) a rap  
O . ra  ypHKMa 6yjiraH  ^ap  i^aHAaft i ik k h t3 napaju ieji TyFpn 
hh3hi^ opacHAarn M aco^a 6ap q a  ftyHaJiHuuiap yqyH y 3rap- 
Mac 6yjica (KenrjnirH y3rapMac O .), y ^o ji^a  O . Himr \ ’3yH- 
jinrH 6 y  Maco({>a 6twaH Jt coh h  KynaftTM acnra Tenr.

- KeHrjiHrn y 3rapMac 6yjiraH  0 . ra  aftjiaHa oaahA  mhcoji 
6^jia o.iaAH. ByHAaft O. ra ^yfiHAarH ftyji 6njiaH ^ochji 
^HJiHHraH O . mhco.7 6 y jia  ojiaAH (174-pacM): tom ohh a  ra 
reH r 6j/jiraH reHr tom ohjih yq6ypqaK yuiapHAaH ojiTHTa 
afjjiaHa eftn qH3H.iaAH —  yqTacHHHHr paflHycn c HXTHepnii 
6yJin6, yqTacHHHKH sca a -f- c ra  T enr.

A jire6panK  reoMerpiiHAa (i^.) y 3-y3HHH KecaAHraH Hyi^Ta- 
Jiap ra  s r a  6y.iMaraH tc k h c  aJire6paHK s rp n  qH3HK,HHHr J^ap 174-pacM
i^aHAaft enHi^ (^asapH ^ 6yjiHuiH mapT a a a c )  TapMOFH 5̂ aM 
O . A e6  aTajiaAH .

OpaH. o vale , j ia r . ovum  —  TyxyM c y 3HAaH oJinnraH.
OrHBAK)lUA5I CEMEftCTBA — OHJIAHHHT yPAMACH. TeKHCJiHKAarH mhshk;- 

jiap (4>a30Aarn cnpTJiap) onjiacHHHHr ypaMacn — y3HHHHr ^ap 6np Hyi^iacHAa oh la- 
hhht KaMHAa 6«TTa qH3HFHra (cHpTHra) ypHHyBqn qH3Hî  (cnpT).

A rap  TeKHcJiHKAarn qii3iii\jiap  OHJiacHHimr TeHrJiaMacn f(x, y, c) =  0 kvphhhiu- 
Aa 6yjica, y  j;o.iAa f(x, y, c) =  0 , fc(x, y, c) =  0 TeHrjiaMajiap cncTeMacHAaH c 
napaMeTpHH fty^0Tii6 (6yHAa yqajia  apryMCHT 6yftnqa  1- TapTH6jiH y 3.iyKCH3 xycy- 
cnft j^ocHjrajiap MaBwyA, Ae6 4>apa3 ^h jih6 ), 0 _. y . h h h t  TenrjiaMacHHH TonaMH3, 6yH- 
r a  oHJiaHHHr Maxcyc Hy^TaJiapn, H-bHii 6ap Bai^TAa fx — 0, f y ~ °  e j j i r a n  nyn-

M ncojuiap: 1) (x —  c f y 2 =  k*  
aftjianajiap OHJiacHHHHr ypaMacH h(ckh- 
Ta y =  R  Ba y  =  — R  napaju ieji TyppH 
qH3Hi^AaH i y 3HjiraH 6yjiaAH (175-pacM); 
2 ) ^ a p  KaHAaii srpH qH3Hi  ̂ y 3Hniinr ypnn- 
Majiapn oHJiacHHHHr yPaMaCH Ba Y3H' 
h h h t srpHJiHK AonpajiapHHHHr ypaMacH 
6y.naA»; 3) a ra p  srp n  qii3Hi^HHHr ^ ap  
6np ny^T acHAa yH ra  HOpMajib ncajica, 
6 v  HopMa^Jiap OHJiacHiiHHr ypaMacH 6e- 
pHJiraH 9rpH WH3HÎ HHHr 3B0.TK)TaCH (l .̂) 
6yjiaAH; 4) paAHycn R  Ba MapKaanapn 
6np TyrpH qH3Hî Aa eTraH c<{)epajiap 
OHJiacHHHHr ypaMacH uiy R  paAHycjm 

Ba yi^H c({)epajiapHHHr MapKa3.iap mh3h fh  CnjiaH 6np xhji 6yjiraH  AOHpaBHft hh- 
jih h ap  fyJiaAH; u h jih h a p  ^ap 6np c<{iepara afijiaHa 6yfiHwa ypHHaAH; 5) paAHycH R  
Ba MapKa3JiapH 6 h p TeKHCJiHKAa eTraH c4>epajiap oHJiacHHHHr ypaMacH MapKa3Jiap 
TeKHCJiHrHra n ap a ju ie ji Ba yHAsh HKKajia TOMOHAa R  MacocjjaAa e iy n q n  6np KyiJiT 
TeKHCJiHK 6yjiaAH.

A a a 6 .:  r .  n . T o j i c t o b ,  K OTbicKakhio oniOaiomefi ceMeftcTBa njiocKHX KpwBbix «YcnexH 
MaTeMaTHHecKHx uayK> 1952, t .  7, Bbin. 4. r .  H. B a ji ji e. n  y c c e h. Kypc anajiH3a GecKonci- 
ho Majibix, t .  2, rocTexii3flaT, M ., 1933; n .  K. P  a m e b c k h 8, Kypc AiKl^epeimHajiLiiofi reo- 
MerpiiH, rocTexH3flaT, M „ 1956.

Tajiap ^aM khphuih MyMKHH.

y
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OrPAHHMEHHAg BEJIH^HHA
------------------------------------------------------------------------------------------------------------------ -------------- ----- — — «

OrPAHHMEHHAJl BEJIMHHHA — HETAPAJlAHrAH MHIVJOP — j3HHimr jfe-
r a p H iu H  nponeccH,na aficojiwT l^HHMaiH 6 « p o p  y3rapMac c o h a s h  K H iH K J iH r m a  k ,6 - 
;iaaep a ;T,HraH y3rapy3qn;i,Hp. k. O rpanH qeH iiaa noc.ieAOBaTe.ibHOCTb. O rpauH qeuH aa
CjiyHKUHfl.

OrPAHHHEHHAfl nOCJIEflOBAT gJlbHOCTb — HETAPAJIAHrAH KETMA- 
KETJIHK —  ^ a A J ia p n  q e r a p a J i a H r a H  T y n J ia M  T y 3y B q H  K erM a-K eT JT H K  ( c o H J ia p ,  r jy i^ T a -  
j i a p  B a j ;0 K a 30.n a p  K e T M a - K e u iH r n ;  k .  O r p a m i q e H H O e  m h o > k 6 c t b o ) .  A r a p  K eT M a-K eT - 
j i h k h h h t  j^ a A J ia p n  lo ^ o p H A S H  ( K y H H ^ u i )  q e r a p a j i a n r a n  6 y j i c a ,  y  to ^ o p H A a n  (^ y i iH A a H )  
M . k . - k .  A e H iijia A H .

OrPAHHHEHHAJl <t>yHKU,H>I -  HErAPAJlAHTAH 4>yHKU,H». BepHJiran g  
TynjiaMfla H erapajianraii y  =  f(x) eKH u =  f(xlt x.lt . . .  , x„) (j)yHKUHa —  apryMeH- 
t h  E  r a  TerHULin lyiHMaTJiap i^aSyji i\H.iraHAa y 3HHHHr Kfitiyn ^HJiaAHran ^HftMar- 
jiapn TynJiaMH q erap a /ian ran  Tyo/iau O yjiran  (fiyiiKUHHAHp fa.  OrpaHHqeHHoe mho- 
JKeCTBO).

MncoJiJiap: 1) y  = - j -  4>yHKiiH5i 1 <  x <  oo HHtepBajifla H . (}). Cyjia^H, 0< 3

< x < l  HHTepBajifla M. (b. OyJiojiM;iH;jH: 2) u =  x? +  y 2 <J)yHKUHfl TeKHCJiHKHHHr 
j ; a p  n a a a a f t  q e r a p a j i a i i r a H  T y n j i a M n / i a  M . <j). O y jia A H . A r a p  ^ y H K U H a  i^H H M aTJiapH - 
h h h t  T y n J iaM H  ioK ,opH A 3H (i<;yfiH A aH ) q e r a p a J i a H r a n  C y/ica , y  ioh;opH/iaH (K;yfiH/;aH) 
H. (j). / l e i iH j i a / u i  MH0s<ecTB0).

OrPAHHHEH HOE MHO)KECTBO -  HErAPAJlAHfAH TyilJlAM. 1°.
conjiapiiHHr M. t .  coHJiap y^H A arn uiyHflafi {j t i  TynjiaMKH, yHHHr xap i^aHflafi x  
9JieMeHTH yqyH |x | <  B rnapT 6a>KapHJiaAHraH B cohh MaBwyA CyJia/tH.

2°. n yJiqoBJiH § k h  M eTpH K  'jiasoA arn H . t .  m y H /ia H  T y n /ia M K H , yHH 6yTyHJiaft 
y 3 n q n r a  o . i r a H  ennn, c(* )ep a  MaB*yA (k- 3 aMKHyTaa c c jje p a ) .

coHjiapHHHr ionopH/iaH (^yfiH ^an) LI. t .  1 -Oan/ycarHra yxuiam  iuyH/^aft 
E  TynjiaM CH(j)aTHAa TatpHijviaHaAHKH, E  A arn HxTHepHfi s ieM ein/iaH kh<ihk (KaTTa) 
6yjiMaraH B cohh MaB*y/i; ht>hh E  ^ a rn  ^ ap  ^an,nafi x cohh x  <  B ( x  >  B) TeHr-
CH3J1HKHH I^aHOaTJiaHTHpaflH.

OflHOJIHCTHAJl <J>yHKU,Hfl — BHP JinPOKJlH S yHKLUW — 6 n p  x h j i  i^Hft-
MaTJiap i^a6yji ^HjiMafiA'iraH Ba D  co ^ a /ia  anHK,.naHran w =  f(z) aHajiHTim ({lyiiKHHH- 
flnp (!<;.), siwiH Zj 6y.>iraH/ia f(zt ) =£ f(z2) 6yjiaAH. B y  iyHKUHHHHnr >;ocH.nacH 
coj;aHHHr HqH.ua HO.ira afijiaHMafi/;H. B. h. w  TeKHCJiiiKHHHr D  coj;acHHH D y 
co^acH ra kohAopm paBHiUAa aKCJiainnpa,in (^ . Koii;|)opMiioe o io6paw eH iie). z =  F(w) 
TeCKapH (JiyHKHH^ D x co>;afla 6np lyifiMaTJiH aHajiHTHK diyiiiciKsi 6yjiaAH.

2 jt
MHcoJiJiap: 1) w  =  zn (JiyHKUiia / • > 0 , 0 <  cp <  —  co,\aAa B . h. (}). 6yjiaA «

(176-pacM ), 6yn/ta r =  |z | =  V x 2 +  y 2 — MOAyjib Ba cp =  a r g  z apryMCHT 6yjin6, y 
z  =  x  +  iy  =  r(cosq) +  /  sinqp) komnjieKc y 3rapyBqHiiHnr apryMeiiTn;i,Hp; 2) ti1 =  sin  z 

JT JX
tpyHKUHfl — ~~Y <  * <~2~, —  00 <  y  <  00 co^aAa 5 . a. oyjiaAH-

OflHOJlHCTHOCTH OBJlACTb — BHP JinPOKJlHJlHK CO\ACH. z = x  +
+  iy KOMnjieKc y3rapyBqH TeKHcJiHriwHHr co ^acn  6yjiH6, 6yHAa w = f ( z )  anajiHTHK 
(jiyH K U H fl 6 n p  a n p o i^ J iH  (jiy H K U n ;: 6yJiaAH (H- OAHOJiiicTHafl cjiyHKUHfl). MacajiaH, 

ey +  e- y  ey _  e- y  
w  =  s in  z  = ------ g------- sin  x +  i --------^-------cos*  *ynKUHH yqyn  (n, yt ), (a -(- n ,  y.,)

nyi;Tajiap  TynjiaMHHHHr HXTHepHfi >Kytj)TH 6HpjiauiraH Ba sh h  n  r a  TeHr CyJiraH 
HCTajiraH a < x < « + j t ,  —  o c < i /  <  oo no jioca  B. h. c. Cfjiann ( 177-pacM), 6yHfla 

< /a £ £ * . Es ( ] E2 =  0 . KecHuiMa 6 y ry ii Oy  yiyiaH H6qpaT. B . fl. c .
Aa i^apaJiaeTraH f(z) yqyH z =  F(w)  TecKapn 4)yHKiuia finp i^HftMaTjiH (j)yHKUHji 6y- 
jiaAH Ba Tyjia TecKapH (jiyHKUHfliiHiir rapMOFH Aefinjia/in. w  =  sin  z yqyu TecKapn

31 31
CyjiraH z  =  A r c s i n  w  (jiyHKUHH (1k  —  1 )~ 2 ~ <  * <  (2* +  1) - g - ,  £ = 0 ; ± 1; ± 2 , . „

B . a . c . ra moc KejiyBqH qeKCH3 u y n  TapMOiyiapra s r a .



OflHOPOflHOE nPOCTPAHCTBO 275

176- pacM. 1 77- pacM.

o ^ n o n o jio cT H b rfi rHHEPBOJiOHH — b h p  h a j ij ia j ih  rnnEPBOjiOHA —
2 -T a p ™ 6 jm  c n p T .i ia p A a H  C npn 6 y . iH 6, T y p p n  f iy p q a K j i n  f lC K a p T  K O o p A H n a T a jia p H  c h c -  
TeMacH^a khiiohhk TeHrjiaMacn:

X2 z2
H* + H r  ~ =  1

KypHHHiuM CyjiaflH. A r a p . a = 6  Cyjica, B. n. r. 6up n a j i n x  aftjiaiiHiu ninepCo- 
jioiiHh AeSHjiaflH. B. n. r. TyppH mh3bkjih acoB«iHJiapra (k. npHMojHfflefiHue o6pa- 
3yioiuHe) sra 6yjiraH MapKa3Hfl cnpT^np. B. n. r. qH3HK,jin cnpuiap KyMJiacnra kh- 
pa^H (^. JlHHefliaTaa noBepxHOCTb). k. THnepCojioHAbi.

OAHOPO^HAJl W HKUH5I — BHP )KHHCJ1H W HKHH5I — A, HHHr 
jiapn * a p  i^ a H fla f t 6 y j i r a H f l a  f (X Xx, X . . . , X xn) =  %k f (xu  x 2 , . . . ,  xn) a f ln H -  
^t flajKapHjiaftHran 6np eKH Onp neqa y3rapyBq»jiH 4>yHKii,HflflHp, 6 y n A a  k  —  6Hpup 
j3 r a p M a c  M H ^ ip p  (<J>yHKUHflHHHr 6 u p  j k h h c j ih j i h k  A ap aJK acn ), B. w .  (j). h h h i-  ^ a T o p  
axofliiC xoccaJiapH 6op. Uly MyHoca6aT 6HJiaH, MacajiaH 3fijiep TeopeMacn 
TepMHHHra K,apanr.

M HC ojuiap: 1) f (x, y, z) =  (x — y) (y  —  z) (z  —  2*)„ 6 =  3 ; 2 ) /  (x, y) =
1 3 ______  1

“  T—., . k =  — 3) /  (* , y )  =  V  je +  y ,  k =■ 4 ) y i 6ypqaK  103H yHHHr

TO M O HJiapHHH Hr 6 H p  >KHHCiIH (JiyHK UH HCHflH p:

(g +  6 +  c a +  b +  c
2

(repoH (Jjopwyjiacn); 5) f  (jr, {/) =  ln — , k =  0.

OAHOPOflHOE nPOCTPAHCTBO —  BHP )KHHCJIH <t>A30 — ysH^a ysapo 6np 
^HSmaTjiH c h jijih i^ aJiMauiTnpHiiiJiap TynjiaMnra fiyji K,yaflHran KynxKmiHK (i^. Mno- 
K-oo6pa3He), uiy 6HJiaH 6npra, HCTaraH h k k h t 3  H yn,Ta y<fyH 6y Tyn.naM flaH  6np iiy!\- 
iaHH HKKiiHtiHCHra ^TKa3ynwH aJMauiTHpHui TonH.iaAff. B.*.(|). CHpop Hy^Taiw K,y3- 

FaJiMaflAHraH (cTauHonap ^ncM-rpynna) K p m 6  Ko^flHpa^Hran y 3JiyKCH3 ajiMauiTHpHui- 
jiap rpynnacH Ba ajiMauiTHpHiujiapHHHr ^ncM-rpynnacH ( \ .  HenpepwBHaa rpynna) 
finjiaH aHHi^JiaHaAH. ByHAafl TacBHpjiauiAa 4>a30HHHr Hy^racH ^HCM-rpyima 6yfiH>ia 
rp y n n a H H H r ^yiuHHJiwc cnuihn 6JjiaAH. B.>k.4>. naaapHflCHAa PiiMaiiHHHr B.>k.(J). M y- 
jjhm ypnH arajijrafiAH, 6 y jiap H H H r a jiM au iT H p n u i rpyitnacii B.jk  <t. Aa SepHJiraH Ph- 
m 3 h MeTpHKacHHH (^apaKaTJiap rpynnacHHH) yarapTHpMaft caiyraftAH.^ y n  v jit o b jih  
Ebkjiha 4>aaocHHHHr oaahh ctjjejKtCH PHMaHHHHr B.>k.<Ji. ra mhcoji 6yjiaAH. C({)epa-
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hhht ^apaKauiap rp y n n a cH  MapKa3 aipoij)H flarH  ^ a p  i^aHAafi afljiaHTHpHui, cTauHOHap 
^n c M -rp y n n a  ivv3FajiMac yi^ aTpo<j)H/;arH aflJiaHTHpHuiAHp.

OflHOPOAHOE yPABHEHHE—BHP >KHHCJ1H TEHrjlAM A— /  (* ,, ______ ,xn) =
=  0  KypHHHuiflarH TeHr-iaM a, 6 y n /;a  /  —  6up jkhhcjih diyHKu.ua (k,. O flH opo^naa
<])yHKUHH). A rap  g  c{)yHKUHn xIt x.2.............xk y a r a p y B q n j ia p  C yH H qa 6 n p  jk h h c jih

6yjica, y ^ojifla g { x x, x2, . . . , xk, y u y 2, . . . ,  y t ) — 0 TPHrJiawa x u x , ............. xk
y3rapyBMHJiap fiyflnqa B .w .t .  fleflHJiaAH.

A rap  F (JiyHKuHH y, y ' , . . . , y (n) y 3rapyR'iHJiap 6yfln>ia 6iip >khiicjih Oyjica, 

y  jqoJiAa n -  TapTHfijiH F (x, y,  y ' ............. y w ) =  0 AH$(j>ePeHHHaj'1 TeHrJiawa B .w .t .
flefiHJiaAH. Mh3H^JIH B.JK.T. (mCK-TH eKH ,HH(}jc{>epeHUHaJl) CHCTeMaCH AOHMO TpHBHaJI 
(HOJib) e iH M ra  s r a .

OAHOPOflHblE KOOPflHHATbl TOMKH ( n p n v o f i )  Ha njIOCKOCTH —  TeKHC-IHKAa- 
rH  ny i^T a (T yF pH  HH3HK;) h h h t  BHP >KHHCJIH KOOPflHHATAJIAPH —  6 n p  B a ^ T ^ a  
H OJira T eH r CyjiM araH y i T a  (xu x 2, x3) npo n o p u n o H aji coh  6 y j in 6 ,  n y K ja i iH n r  x  Ba y

^eK apT  K oopA H H aT ajiapnra =  x, ~  =  y  4>opwyjiajiap opi^ajiH  6oF.iaH raH .
x3

A rap  Hyi^Ta (xv  x«, x3) B .> k .k . r a  s r a  6yjica, y  ^o jiA a rny Hyi^raHHHr y3H 
( p x x, p x2, p  x3) B .> k .k . ra  s r a  6yjiaAH, 6yn/ia p — HOJira TeHr 6yjiMaraH ^ a p  K,aiiAaii 
3;a^HK;Hii c o h . Y qT a Ba y iw aH  opTH^ yjm o?.jiH  cba30flarH ny^T am iH r B .jk .k .  ^aw  
n iyH ra  y x iu a m  aHHiyiaHaAH.

3 rp n  h h3hi^ Ba CHpTjrapHHHr B .5K.K. opi^ajiH e3HJiraH TeHrJiavajiapn KymiHHa 
om hA  s a  y 3rapycqH  KoopAHHaTajiapra HHc6aTaH CHMMeTpnK KypHHHUira s r a  6yjia- 
AH. B .jk .k . E b k jih a  TeKHCJiHrHHH yMHiwH KOopAHHaTacii HOJira Tenr 6yjiraH  qeKCH3 
y3oi^JiauiraH, s iih h  xocMac (xlt x2, 0) Hyi^TaJiap Cnjian TyjiAHpnui 3apypjinrH  oi^h- 
6aTHAa KHpHTHJiraH; 6y  sca  npoeKTHB reoMeipHHAa npocKTHB TeKHCJiiiK T yuiyH iacnra 
o.ih 6  KeJiaAH.

B.>k.k. cHCTewacHAa >ieKCH3 y30̂ .nauiraH H y ija  Ba >ieKCH3 ysoi^JiauiraH TyppH 
mhshi^ (TeHr-iawacH x$= 0 )  TeKHCJiHKiiHHr 6ouiKa >$ap i^aHAafi Hyj;TajiapH Ba T yrp n  
•iH3Hi^jiapHra HHc6aTaH y,eq KaHAafi MyxHM pOJib yfiHaMapAH. B.jk.k. H im r a^aMHHTH 
^aM aHa .uiyHAaH H6opaT. B h 3 s r p n  <ih3hi^hh iieKCH3 y 3 0 ^ jia iu raH  Hyi^TaJiapAa ^aM 
xyAAH ^ap i^aHAafi 6ouu^a (xoc) H yijajiapA a TeKmnpraH Ka6n TeKuiHpnuiHMH3 MyM- 
k h h ; 6h3 6 y  ^o jiA a xocwac Hyi^TajiapAarH ypiiHMaJiap, s r p n  >iH3Hi^HHHr xocMac K,y- 
luajioi^ (Kappajin) HyivraJiapii ^aFHAa cy3 iophthiuhmh3 MyMKHH Ba ^OKa3o.

M acajiaH, ya=  2p x  napa6ojiaHHHr TeHrJiaMacn B.>k.k. pa x \  =  2pxxx3 (*) hypHHHUi- 
Aa 6yjiaAH, 6yHAaH 6h3 6y napa6ojia x3=  0  xocMac Typpn MH3H  ̂ 6HJiaH ypHHHiu 
wyi^TacHra s r a  AeraH xyjioca qrn^apa 0JiaMH3, nyHKH (*) TeHrjiaMaAaH (xx, 0, 0) 
JiyKTa napa6oJia 6njiaH xoCMac TyppH 'iram y iiin r  K,yuiajioi^ KecnuiHui nyi^TacH 3k3k- 
jinrH KejiH6 qH^aAH-, 6yHAa x ^ h  0 —  HCTaraH ^a^H ^nfl coh, x.t =  0, x3=  0. Bhho- 
CapHH, xocMac Typpn mnHf; n ap a6 o .ia ra  yTKa3HJiraH ypnHMa 3k3h.

rnnep6ojia xocM ac Typpn >ih3h^ 6njiaH hkkht3  KecHiiiHui nyK,TacHra s r a  skbhh, .
3 ,u iH n c  s c a  6HTTa ^aM yMyMHfi H yi^Tara 3 ra  3Mac 3K3hh xyAAH uiyHAafl • fiy ji 6njiaH  
KypcaTHjiaAH.

OflHOPOAHblH MHOrOHJIEH — BHP )KHHCJIH K ^n^A A  — cJropMaHHHr (k;.)
XVAAH y3H.

OflHOCBfl3HAfl OBJIACTb —  BHP BOFJIAMJIH COX,A —  i^yflHAarH x o c c a ra  
9 ra  6 y jiraH  c o ^ a  (o>ih h  c o ^ a  6yjiH iuH  m a p r  3M ac): c o ^ a ^ a  (i^. 0 6 jia c T b ) eT raH  ^ a p  
i^aiiAafi enHi^ KOHTypHH c o ^aA a n  T au u ^ ap n ra  MH^MacAan y3JiyKCH3 paBHuiAa t o pt h 6  
ny>\Tara afljiaHTHpHui m>'mkhh. M acajiaH , HHTepRaji, Aowpa, u iap  (cihk, eKH enHx,
Cy iHiUH a^aMHHTCH3 Ba 3^0Ka30) B .6 .C . A«p. X,ajit^a ( a < x 2-\~y2 < b  TeHrcH3JiHK- 
jiapHH i^aHoaTJiaHTHpyBHH x, y  KoopAHHaTajiH H y ia a j ia p  TynjiaMH) B .6 .c  6 y jia  o ji- 
wa»AH. JleKHH HApocH3 m a p  ((J)a30HHHr KOopAHHaTaJiapn a  <  x 2+  y2-\- z 2<  b TeHr- 
cii3JiHKJiapHH i^aHoaTjiaHTHpyBMH HyKjTaAapH TynAaMH) B .6 .C . AHp. B .6 .c .  HHHr yjiapHH 
6ouii^a co^aJiapA aH  (fiapt; ^HjiyB<iH ^ a r o p  x o c c a jia p n  6 o p . M a c a jia n , i^yfiHAarH Teo- 
peMa ypHiuiHAHp: a r a p  /  (x, y) (j>yHKU,HH TeKHCJiHKAarH 6 n p  Coi.iaM.nH G c o \a A a  
rapMOHHK 4>yHKU.H3 6 y jic a , y  yw iA a G Aa TyjiHi^ jKoftJiaiuyBUH ^ a p  naiiA afi aD jiana
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OyftHlia o»']Hiiran HHTerpajiHimr aftjiaHa y3yHJiHrHra HHcCaTH (['YHKUHHHHnr a£.nana 
napKa3HflarH ^HHMaTHra TeHr 6y;iaAH. Arap G co^anmir B.6.C. SKanJini H hhkop ^h- 
jiHHca, TeopeMa TyrpH 6yjiMaft i^oJiaAH.

OAHOCTOPOHHME nOBEPXHOCTH — BHP TOMOHJIH CHPTJ1AP — ojiepa, 
Ky6 eKH KRa/ipaT cHpTHAaH (Jiapi^JiH yjiapoi^ tom ohh h k k h t3 6yJiMaraH cnpT. Me6n- 
yc BaparH, Kjieiin 6yTHJiKacn B .t .c .  r a  mhcoji 6yjiaAH. Yq yjiqoBjiH <|)a30AarH B .t .c .  
chhi})h opHeHTHp.iaHMa"wHraH CHpTJiap chhiJih CHjiaH 6np xim 6yjiaAH- K- OpnenTH- 
pyemaii noBepxnocTb.

OflHOCTOPOHHHE y r j lb l  — BHP TO- 
MOHJIH BYPMAKJIAP — k,. yroji.

OflHOCTOPOHHHH nPEAEJl <t>yHK- 
HHH — OYHKUMHHHHr BHP TOMOHJIH 
JIHMHTH — (J)yHKu.HHHHnr y n rf la H  oJiH H ran 
jih m h t h  p.a 4>yHKH.HHHHHr 'ianA aH  OJIHHraH 
jih m h t h h h h f  yMyMHft h o m h  (i^. F IpeA eJi (|)yHK- 
u,Hh c n p a B a ) .

OflHOCTOPOHHHfl KACATEJIbHAJI —
BHP TOMOHJIH yPHHMA. y  =  f (x) (fiyiiK- 
UHHHHHr rp a (} )H n ira  M a H yivraA a yTK a3H JiraH  
B ,T .y . y w r eK ii q a n  ypHHM a, fiTiHH M  H ynT a 
M„ ra y n A a n  y H rf la  (m o c  p aB H ui/ta  H a rf la )  
i^o jih 6 , H H T iu raH  ^ o j i ^ a  M 0M K ecyBqH  Hyp- 
H iiH r s r a J i J ia r a n  jih m h t  >;0JiaTH. 178-pacMA.a 
M 0N  —  yH r ypHHM a na M0P  —  i a n  ypHHMa.

OflHOCTOPOHHJIJI nPOH3BOflHAJI — BHP TOMOHJIH \OCHJIA. y  =  f (x )  
(JiyHKitHHHHHr B . t .  —  ^yfiHAarii 6np tom ohjih qeKJin .th m h tah p  (k;. O ^hoctopoh- 
HHfi npe^eji):

f (x0+  Ax) — f (x0)
Ax

r  i-lim  t~ =  lim
4x->0 A x ' AA--0

179- pacM.

A x -*  +  0  Aa B .t .> ; .  y n r  ^ o c iu ia ,  Ax -*■— 0  Aa s c a  « a n  ^ o c iu ia  ACHHJia/iH 
(f (x) (JjyHKUHa 6e p n .riraH  x0 Hy i^TaHHHr yH r h p h m  a ipo (jiH /;a  Ba moc paBHUiAa Man 
sipHM aTpo(j)H A a anH ^jiafiraH  ^ e 6 $ a p a 3  nHJiHHa/jH). y H r  Ba 'ia r i  ^ocH jra jiap  TeHr 6yji- 
raH  j^ojiab  (JiyHKUHa ^ o cH Jia ra  (i^. np0H 3B 0A H aa) s r a  6yjiaAH; a r a p  6y ^ o c n jia jia p  
TeHr 6yjiMaca, y  ^oJiA a (JiyHKiiHH rpa(J)nrHHHHr [x0, f (x 0)] nyKjacH 6ypiaK n y n T a c n  
6^ jia /iH , (J)v h k u h h  rpatJ)H rH ra yTKa3HJiraH 6n p  t o m o h jih  ypHHMajiap (i-;. O a h o c t o p o h - 
HHe K acaiejibH bie) h o jia 3 h  (Jiapi^jiH  6ypqaK  T aoiK H ji KHJiaAH Ba (JiyiiKHHH x0 n y ia a A a  
^ o c H jia ra  s r a  SyjiMailAH (1 7 9 - pacM ).

A rap  6epnjiraH  Hy^TaAa yHr (wan) ^ ocn jia  MaBwyA 6 yjica , y  ^oJiAa (JiyHKunq 
6 y  Hyi^TaAa yHrAaH (qanAaH) y3JiyKCH3 6yjiaA n (K- HenpepbiBnocTb (J)yiiKUHH cnpaBay.
B.t.3^. h h h t  iw anw yA  6 J .a M a c J iH rn ra  m h c o ji: K yfiH A arH  ^ v h k u Hh x  =  0 H YKraA^ y n r  
Ba lia n  ^ o c iu ia ra  s r a  dyjiManAH (180-paC M ):
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y
x  s in  — , X 0  6yjiraHAa,

0 , x  =  0  6 y .'iranA a.

OflHOHJlEH —  BHPX,Afl —  6 y T y n  a.’ireOpaHK HiJroAa 6$jm6, HKKHTa €kh  yHflto 
opTHt; KynaflTyBHH^ap KynaftTMacHflan nCopaT, 6y Kvna^TyBiHJiapHHHr jjap 6npH 
ekH coh, 6KH 6Hpop Myc6aT flapaw a 6h .i3h ojiHHraH ^ a p $  6y.nm]iH MyMKHH.

Bnp coh eKH Cnpop Myc6aT ;;apa*;a.TH 6«p ĵ aptJ) ^im bapxfln flp6 ^apaJiHUiH

MyMKHH. Mnco.’i.nap: 2a3b\ -y x6y-— Ciip^aA-iap. Bnp-6npH^an ^ e i (Jrnp^

raH § k h  6 n p  xhji xaiirfi-m  K ynaftiy rrtH Jiap  o if lH A a rn  KOsrJicjMflmeHTJiapH 6H.iaH <J>api$ 
i^HJiaAHraH S n p ^ a ^ J ia p  y x iu a iu  6 H p x a ;i.iap  aeflHJiaAH. M aca jiaH ,— a  Ba a ; 2a b  Ba 
3ab —  y x u ia u i 6Hp.^aAJiap

OKPECTHOCTb TOHKH — HYKT HHHr ATPO<tH. 1°. coH jiapyw arH  H .a.— 
6epHJiraH a HV^TaiiH 5'3 H4Hra oaran ^ap naHAaft HHTepBaji [omhi  ̂ opajiHK (k, 

npoMe>KyTOK)]. X y cy cH ”i ^o-iA a MapK33H a H y ^raA a 6 y jiraH  (a  —  6 , fl +  o ) 
iH^ opaJiHK a ny^TaHHiir 8 aTpoiJjn Ae“iHJiaAH (8 _>  0 cohh 6  aTpo4)HHHr pa^Hy- 

CHAHp).

2°. n VJ140BJ1H (})a30AarH H .a.— n yJiMOBJiH (jia30HHHr 6ep H .ira n  HyK,TaHH 
$3 HMHra ” oJiraH >;ap i^aHAafi cox,acii (i^. 06 jiacT b). Xycycn-i ^o ji^a

aTpo<J)H 6yJiaAH, 6y  aTpotJiHHnr wapKasn yuia M 0 HyKja Ba paflHycH 8 >  0 6y.naAH.

TeHrcH3JiHKJiap cncTPMacHiiH ^anoaMaHTHpyBMH HyKTajiap Tyn.iaMH M 0 (Capia 
,iiap MycGaT) H y ija iiH n r napajuieJieniineAHaji aTpotjw fifjiaAH, 6y aTpoiJ) noJiHHHTep- 
BaJi J ie 6  >̂ aM aTa.iaAii.

3°. MeTpwK <})a30AarH H .a.— MeTpiiK cj)a30HHHr 6epji.iraH Hy^TaiiH y3 HMHra 
o .iraH  ^ a p  ^aiiAa"! c o ^ a c n  (k . 0 6 . ia c T b ) .  X y cy cn ii ^o/iA a ^ a p  6npHAaH 6 ep n jiraH  
M 0 HyK,Tara>ia 6y .:ira ii Maco(jia.napH C npop 6 >  0  coHAaii khm hk 6y jiraH  M  H y^TaJiap 
TynjiaMH Hyi^TaHHnr ciJiepHK aTpo(J)H 6 y .iaA ii; 6y  aTpoiJinHHr MapKa3H 6epHJiraH M0 
n y ^ T a ^ a  Ba p aA nycn  6  6y.na;;H.

O K ' y r j l E H H E  AeHCTBiiTe.ibHoro no.TO}KHTeJibHoro MHCJia —  ^a^H^HH Myc6aT 
co h h h  JIXJIHTJIAUJ —  6y coiiHii ym m r MatJiyw aHHi^JiHKAarH TaK^pnOHH j^hhm3th 
6 n ;ia n  a/iMaiiiTHpHii.. O^aTAa fl. 6epn .iran  a c o h h h h h t Cnpop xoHaAaH 6oui.ia6 (Ka- 
mh 6n.'iaH nx.iHT.iaui eKH opTHFii 6n.iaii HX.iHT.iaui) KejiaAiiraH mckjih eKH neKCH3 
coiiA arii 6ap>ia oxH prn xonajiapHHH (paKaMJiapHHH) Tam.iaC io6opHuiAaH H6opaT 6y- 
jiaAH: pai^aMJiap 6npop xonaAaH 6om .ia6  Tau!.ia6 io6opH.iraHAa i^OJiraH (^HC^apran) 
coHAarn oxnprH  pa^aM 6np 6HpjiiiKKa oprTHpn-iHiUH (opTHFH 6hji3h axjiHTJiam) 6kh 
y 3rapHiucH3 ^o jiah p h jih ih h  (k3mh 6HJian nx.iHT.iaui) Mymkhh .

MacajiaH, a  =  21,46 cohhhh  k^mii 6ii.iaH ?HJiap x o iiacn raq a  wxJiHTjiaraHAa 20 
co h h  j^ochji 6yjiaAH, 6y coh 6epH.iraH cohhii o p th fh  CHJiaii axJiHTJiaHraHAa MHK3AH- 
ra n  30 C0HHA3H a  =  21,46 h h h t  y 3Hra ji^hh  CyjiaAH.

C o H J ia p H H  f l .  n x J iK T j ia u i  x a T o c n ,  siiiH H  | a  —  a 0 | a f i n p M r a  6 o f j i h i \ ,  6 y H A a  a  —  
6 e p H J i r a H  c o h ,  a 0—  « K ,H c i^a p ra H »  s f x . iH T .n a u r a n  c o n ,  n t H i i  y H H H r T a n p H f w }  i^H flM a- 
t h .  n p n C . iH /K C H h b ie  M eTO A bi, M iiC J io im b ie  M eTO A bi, O i i iH ^ K a  O K p y r j i e n H n .

A ^a6 .: H. H. m  e b 'i e h k o , HaMajibHbie cBeAenHH o npH(5/i^JKeHHUX BWHHCfleHHax, H sa-bo 
AHH PCOCP, M ., 1958; B. M. B p a a h c, KaK HaAO BbmHCJiyiTb. yqneArH3 M ., 1960.

O K PyniEH H fl TOHKA — flOHPABHH Hy«,TA. i\. KpvroBan riKa. 
OKPy)KHOCTH KOHHEHTPHHECKHE — KOHU,£HTPHK AflJlAHAJlAP —

yvyMHa MapKa3ra sra 6yjiH6, 6np TeKiic.iHKAa eTyimn aRjtawaJiap. Kohuchtphk 6yji-

I x i  x \ I <  « i ,  I x ‘j  x 2 I ^  ^ 2 ’ • ■ • > \ x n x n  I
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MaraH afljianajiap aKCiteHTphk afljiaHajiap aeftHjiaAH. T a i^o c jiaH r: KonijiOKaJibHbia 
KpHBbie.

JlaT. con — (SapraJimtaarH, centrum — MapKa3.
OKPy)KHOCTb — AftJIAHA — ?nnn; reKHc arpH iH3H^ 6Jjih6, yHHHr 6ap>;a 

Hyi^TajiapH 6y srpH m&HK, eT ran  TeKHCjiHK^arn 6npop 0  Hy^Taflan 6 n p  xhji Maco- 
(Jiaaa STa^H, 6 y 0  Hy^Ta A. HHHr MapK33H flef? aTaJiaAH. A. hhht HXTHepHfi Hyi<,- 
TacHAaH MapKaanraMa CJ-jiraH Macoijia A. hhhT paAHyCH ReS aTaJiH6, oflaTfla r (6kh 
R)  opi^ajiH 6ejirHJiaHyOTH Kecina 6HjiaH fmaHBKa. MapKa3H 0  Ba paAHycH r  6yji- 
raH A. 6ataan 0  (r) 6 m a n  6eJirHJiaHaflH.

MapKa3H O Ba paAHycH r 6yjiraH A. h h  TeKHCJiHKAarh uiyHflaft Hyl^TaJiapHh h r  
reoMeTpnK ypHH p&5 T atpH ^Jiaui MyMKHHKH, y jiap  yrna TeKncjiHK^arn 6epHJiraH 0  
Hy^raAau 6epHJiraH r  M aco^affa eTa^H (i^. reoM eTpm ecK oe MecTo).

Typpn 6ypwaKJiH fleKapT Koop,nmiaTajiapH cHCTeMacH.ua A. HHHr TeHrJiaMacn

(x — a f + ( y  — b)2= r *  ■ (*)

K^pHHHinfla oyjiaAH, 6ynna (a, b) — A. MapKasHHHHT K00p;iHHaTajiapH, r  — pa^HycH. 
(*) TenrjiaMa/iaH A. 2- TapTĤ JiH SrpH MH3HK; SKaHJiHrH Kejin6 '!HKkaflH. A. ra 
^TKa3HJiraH ypHHwa yHTOr ypHHHui Hy^Tacnra yTKa3HJiraH paAnycnra nepnen^n- 
Kyjinp 6yjiaAH.

Hcamra .noifp Macajiajiap e-muipa, TenrjraMa Ba TenrcHSjiHKJiapnH rpa^mc pa- 
nnuiiia equiu^a A. a3h  ^oftflaJiaHHJia^H. A. h h h t  srpn-iHrH aohm hh 6yjiH6, ^ap 6np

H y ^ T a c H ^ a  —  r a  T eH r. 0  (r) A. HHHr y 3 y H Jin rH  2 n r  r a  TeHr, paAwycn r  6 y ji r a H

TOHpaiiHnr k)3h  i t r 3 r a  T eH r.
OKPy)KHOCT!> AnOJIJlOHHfl —  AnOJIJTOHHfl AfllJlAHACH —  T6KHCJIHK E  

Hyi^TajiapHHHHr reoMeTpHK ypHH CyjiHC, yjiapflan u iy TeKHCJiHKAa eTyBHH 6epHJiraH 
HKKHTa A  Ba D  n y K ja ra ia  6 y .ira n  Niaco^aJiap HHc6aTH y3rapM ac X MHiyjopra (X ^O , 1) 
TeHr 6yjia^H (i^. FeoMeTpinecKoe MecTo). A E :B E  =  X. f lcam ra  ^oHp reoMeTpmc Maca- 
JiajiapHH (^ . FeoMeTpiwecKHe nocipoeHHn) H y^Ta-iapnm ir reoMeTpnn ypHH MemnH 
6HJian c in u i^ a  A.a. nan rbo /̂iajiaFiHJiaflH, MacajiaH, a, ha, b:c  §kh a, A , b:c  (ck h  
6ajiaHSJiHKJiapHHHHr hc :h/, HHcCarH) r a  ^apaC y!i6ypnaK ncam  Ba >;oKa3o. By afijia - 
n a  ynH ypraHraH iqaflHwrH rpeK ojihmh neprjiHK AnoJiJiOHHft (spaMHS^aH OJiflHin i* 
III acp) homh 6hji3h aTajiraH .

O K P y )K H O C T b  flEB JITH  T O H E K  — T ? K K H 3  H y K ,T A  A ftJTAH ACH  —  y i 6yp- 
la ic  TOMOUJiapHHHHT ypTajapn^aH, yHHHr 6aJiaH«jiHKJiapHHHHr acocJiapHflaH aa 6a- 
jiawyiHKJiapHHHHr oproMapKa3 6HJiaH yi6ypiaK y>iH opaow arn  KecMacHHHHr yp ia- 
jiapitflaH yryB iH  afijiaita. T.H.a. HHHr MapKa3n 6epHJiraH y i 6ypnaK 0pT0MapKa3HHh 
ynra  Taui^H iH3HOTaH aftjiaua wapra3H 6anaH 6HpjiauiTHpymiH KecvaHHHr ypTacH.i<t 
6yjiaAH. T.H.a. hhht paflHycn Taiui^H in snjiraH  afljiaHa pa^HycHHHHr sipMHra Tenr. 
T.H.a. Sfijrep aftjianacH arajia^H.

A A afi.: n . C. M o j e H O a ,  C6opHHK 3a_naM no cnei;na.iibHOMy K ypcy sjieMeiiTapHOfi MaTeMa- 
Thkh, t  Co]-,cT( Kan HayKa». M ., 1960; f l .  H. II e p e n c ,1  k  HII, Kype sjieMeHTapnoit reo,MeT[)i'.H, 
rocTexH3flaT. M., 1948.

OKPy>KHOCTb KPHBH3HbI — 3TPHJIHK AllJIAHACH. Oa30BHft s rp n  i h s h i^  
h h h t  M iiy^Ta^arH  3 .a.— s rp n  'iH3H^nHHr M  Hy^TacH/jarH enHuiMa TeKHCJiHK.ua eiy'B-

qH a t a H a .  By apjizneamw  pa^HycH -£• r a  TeHT Ba 0  MapK33H a r p n . iH3H^HHiir M

HyKTacH^a yTKa3HJiraH HopMaji/ia (i^.) M 0  =  -jr Macodiafla e r a m ,  6yiifla k  —  srprif

HH3HHHHHT M Hyt^TacH/tarn srpHJiHK (b;. KpHBH3Ha). 3 r p n  noH i^iH H r srpHJinrH hoji- 
r a  Tenr C yjiran Hyi^Tafla 3 ,a .  6yjiMaft4H. 3 .a .  M  HV^Ta/ia srpH  ')H3hk, SiuiaH 2- aoh  
nacT 6y.iMaraH t3 p th 6 jih  ypHHHuira s r a .  3 .a .  enHiuwa aftjiana ji.e6 \ m  aTajiaAH (^. 
ConpHKacaKMnaacH oKpywHocTb).
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0 K T A 3 f lP  —  0 K T A 3 f lP  —  caKKH3eK. MyHTa3aM O .—  OeiuTa MyHT33aM Kyn- 
ei^HHHr Cnp THnn 6y.'iH6, 6 Ta y iH , 8 Ta ei^H Ba 12 Ta KHppacn 6yjia/iH, jhhh  
MyHTa3aM reK cas/ip (i^.)— Ky6ra y3apo MyHOCH6 (Jinrypa (i^. /(BoficTDeHiiocTH npHH-
u.nn) CyjiaAH. MyHTa3aM O . chmmctphh MapKa3H Ea Ky6 Ka6n 9 Ta chmmctphh Te- 
KHCiHrnra sra. K y 6HHHr eiyiapHHHHr MapKa3H MyHT333M O. hhht yqjiapn fleG i^a- 
6yji HHJiHnca, yHH Ky6flan ocoHrHHa ^ochji ^hjihui MyMKHH. O. 6ai3an TypT 6yp- 
MaKJiH 6HnnpaMHfla aefiHJia/iH. TpeK. o /T u) —  caKKH3, 8 e p a  —  eK, acoc.

O M B H J IH M E C K A H  T O H K A  — O M B H J IH K  H y i^ T A  —  CHpT/rarH AOHpaBHi? iiyn,- 
TaHHHr x y M H  y 3H KpyroBan TOqKa 2°).

O IIE P A T O P  —  O flE P A T O P  —  ^ a p  6 n p  x £ X  3JiCMenTra 6npop y ( z Y  aJieMeiiTHH 
moc KeJiTHpyBqH Ba hkkhtb X  Ba Y  TynJiaM ypTacn/iarH mocjihkhh snr yMyMHfl 
MaiHO^a anrJiaTyBHH MaTeMaTHK TymyHMa. OynKUHji, «aKCJiaHTHpHui, aJiMauiTHpHui» 
TepMHHJiapH sKBHBajienT M aiHora sra. y  sjieMeHT x  9.neMeHTHHnr o6pa3H, x  hh sca 
y  3JieMCHTHHiir npoo6pa3H flefiHJiaAH.

A rap  X  Ba Y  — cohjih TynjiaMJiap 6yjica, y ^OJi^a Kynpo^ «4)vhkuhh» Tepwn- 
HHflaii ^OH^ajiaHHjia^H. OyHKUHHJiap (J)a3ocHHH cohjih TynJiaMra aKc.ianiHpyB'iH (ne<i- 
CH3 yjI>IOBJIH) O . (j)yHKHHOH3JI /leHHJia/IH.

M H C o ju ia p :  1) A H ^ e p e H U H a j u i a m  O .  AH^epcimHaJuiaHyRHH >;ap 6 n p  f (x )  ^>yh k '  
U H s ir a  f'(x) (jiyHKUHJiHH moc i^ysiAH; 2) yn yjiwoBJiH R 3 (j)a30iiiinr (|t, |2, |3) BeK- 

T o p H  (j>a30HH y 3- y 3H r a  HH3ro ; j iH  a J iM a iu T H p r a n . i a  ( | j ,  | 2 , | 3 )  E e K T o p r a  yTCHH A e fl-

3

jiuk, 6yn«a i =  ^  aj  | j ,  aj  —  TarHHJiH coh; uiyH/jafi i^hjih6, 6113 R 3 BeKTopjiH (j)a- 

i = l
30HHHT T a p i  HCH 3 6 y . i r a H  ll aj  | |  K B a ,ip a T  M a i p n u a  6 H J ia a  H ( j)o / ;a J ia H ra H  m h3h k . t h  

a j iM a u iT H n m u  o n e p a i o p n r a  s r a  6 v J iaM H 3 ; 3)  A [f (x)] — f 2(x)  —  u h s h k j i h  6 i? j iM a ra H  
A O .  r a  m h c o j i  6 y j ia A H .

O. jiapHHHr 3nr MyxHii chikJih THJib6epT (|)a30CHAarH mh3hh;jih O . jiap/yip (i .̂ 
JlHHefiHuS oneparop, r iu ib6epT0B0 np0CTpaHCTB0). /lH$4>epeHU.Haji O . Jiap (i^.) Ba 
HiiTerpaji O. .nap (i^.) MareMaTHK (})H3HKaaa, AH(})(j)epeHLiHaJi Ba HHTerpaJi TeHrjiaMa- 
Jiap Ha3apHscHAa K a n a  a^aMHsiTra 5ra.

O I IE P A T O P H O E  H C H H C J IE H H E  —  O n E P A T O P  X.HCOBH —  (j)yHKUHOna.i aHa- 
j iH 3H H H r 6 n p  i ;h c m h  C y j in C ,  o n e p a T o p j i a p  x o c c a c n  B a  y j ia p H H H r  x a p  x h . i  M a c a j i a j i a p -  

h h  c i H i u r a  T a T 6 i in  s t h j i h h i h h h  y p r a H a ^ H .
O .^. Te6paiiHUiJiap HasapiiacH Ba MaTeManiK (j)H3HKaiiHHr 6omi^a npo6jieMaJiapH 

CHjian 6ofjihi^ 6yjiraH HHTerpaJi TeHrjiaMaJiap Ha3apnyiCHHHHr pHBO>KJiaHHUiH, onepa- 
TopjiapiiHHr xycycHfi t^HKMaTJiapiiHii Tonnmra Aonp Macajiajiap eMimi HaTH*acHAa 
ByjxyAra Ke.iraH. O n ep arop  TymyHMacHiiHHr yMyMHHJiHrH Ty<j)afi.nH O , 35. MaTeMara- 
KaKHHr TypjiH co^a-iapHHH 6Hp-6Hpnra 6oFJia/;ii.

OnepaTop-iapHiiHr 3Hr 'lyi^yp Ba axm n Hiujia6 mii^HJiraH chh(J)h hh3hi^jih HOp- 
Ma.iJiamTHpii.TraH (j)a3o;iarH (xycycnfi j^ojifla (j)yHKU,HOHa.i 4>a30^arH) HH3HiyiH One- 
paTopjiapanp.

4h3Iik.th onepaTop.napra MHCo.uiap: 1) (jiyHKUiWJiapHH flH(j)(j)epeHUHaJiJiaui' one- 
paiopH; 2) 6epHJiran KecMa^a >KaMJiaHyBMH (j)yHKUHsiJiapH-HHr aHHi^ HHTerpaJiHHH 
^Hcoojiam onepaTopn; 3) 'ibkjih yjmoBjiH 'j>a30Aarn MH3Hi^jiH aJiMamTHpnm onepaTO- 
pn (6_y onepaTop n TapTH6.iH KBa/jpaT Marpnua 6HjiaH Hi|)ofla.naHaAH).

K e f iH H r n  B a K T J ia p ,a a  4>H3H Ka E a  M e x a H H K a /ia rH  > ih3h ^ j i h  6 y j iM a r a H  H H T e rp a j i  
t e n r j i a M a J i a p r a  a . i o i ^ a j o p  6 y . i r a i i  m h3h i ^ j ih  6 y j iM a r a H  o n e p a T o p j i a p  n a 3a p H f lc H  ^ a M  
p H B o w J ia H H 6  6 o p .v io ^ , i a .  H . H . H a 3apoB, B. B. H eM H U K H fi e a  6 o u i i^ a j i a p H H H r  H iu j ia -  
p H  lu y  T e M a ra  6 a F H iu .T a i i r a n .

A ;ia 6 .:  J1 A . J l i o c T e p H H K  h C .  J\, C 0 6 0 r. e b , SjieMeHTbi (]iyf:Kn;(0i'a;!i,]iOro aiitj;iii3d, 
roeToxH3flaT, M., 1951; H. H. A x H e s e p n  H. M. r j i a 3 u a» ,  TeopHH He-nmieflHux onepa- 
^opoB b rHjibOepTOBOM npocTpancTBe, rocTexii3̂ aT, M., 1950.

O n E P A U H O H H O E  H C H H C J IE H H E  —  O n E P A U H O H  ^ H C O B  —  T9t 6hKhS Mare- 
» )  fhk aHajiH3 MeToAJiapHHHiir TynjiaMH 6vjih6, y  4H3Hi^JiH ;;H(})(j)epeimHaji Tenrjia-
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MaJiapHH, uiyHHnrfleK, affHpinajiH Ba HHTerpaji TeHrjiaMajiapnHHr 6a-b3ii TypjiapnnH 
Mai^ca^ra Te3 ojihC KejiyBiiH nx[iaM Bocm ajiap CnjiaH e'!Hiura hmkoh 6epa,AH. •

IIIyH H nr y n y H  O.^. MeTOflJiapH M exaH H K a, s jie K T p o T e x e iiK a , aBTOMaTHKa, uiy - 
nHiirfleK, (JiaH Ba TexH H K aH H nr 6om i^a T ypjiH  c o ^ a J ia p H A a  K e n r  ^ y j i j i a n a ^ H ra H  6 J j i -  
AH. O.^. r a  <J)yHKu,HOHa.i a jiM au iT H p m n  fo a c h  a c o c  k h .i h o  o .iH H raH : apryM eH TH H H r 
MycfiaT KHfiMaTJiapH^a aHHiyiaHraH 6n p o p  ^a^iiK,Hft t y 3rapyBMHjiH (JjyHKUHnra (6y  
(JiyH Kunn 6oLU jiam -H q (JiyHKUHH eKH opnrH H aJi a e 6 aT aJiaflH ) v h 3 hi\./ih  HHTerpaji a ji-  
MamTHpHUi epflaMH 6HJiaH TacBnp fle6 a T a .iy p q n  fo u ii^ a  p  y3rapyB>iHJiH (JiyHKUHJi 
MOC KHJIHfi KyfiH.TaflH.

«O pnrH H aji —  TacBnp» k 3 6 h  yxmaui aJiMainTHpnuiHH myH^aS aM a:ira  oiuHpHui 
MyMKHHKH, 6 y n £ a  6omjiaHFHM (JiyHKUHfljiapnH AH(j)(JiepeimHaJiJiauj Ba H H T e rp a ju ia m  
a M aJu iap n ra  TacBHp c o ^ a c a n a  a jire6paH K  aM aJiJiap moc k c jic h h . B y  ^ o ji P epn jiraH  
AH4>$e PeHu.HajI TeH rjiaM ajiap emiMJiapHHHHr TacBiipiiHH 3Hr o a h h h  a jire6paH K  aMaji- 
Jiap  epiiaMH 6H.nan Tonniiira, c y n r p a  sca m y n ra  moc 6oaiJiaHFHM (byHKUHHHH Tonniu- 
r a  hm koh 6epa^H , .t m h  eqHM 6ai>3H o j j h h  ^OHflaJiap na  s h t  K yn  yqpafi^H raH  Tac- 
B npjiap  «KaTaJiom » epAaMH 6 h ji3 h  TonHJiaAii. H Ha,ia M ypaKKa6poi\ M acajiajiapA a 
TecKapH (JiyHKUHOHaJi a jiM auiT H pnuira, h i h h  «TacBHp —  opHriiHaJis r a  M y p o * aaT  k;h- 
jiH u ira  TyFpH KejiaflH.

0.!\. 6aFHiuj]aHraii ,a,acTJia6KH acapjiap yTraH acpHHHr ypTajiapHfla naftflo OJji- 
raH . P y c  MaTeMaTHrn M . E . Baui,eHKO —  3axapqeHKOHHHr 1862 fiHJifla KHeB.ua H am p 
^HJiHiiraH «CHMBo.THqecKoe HcqHc.neniie h npHJioweiuie e ro K  HHTerpnpoBaHHio jiHHeS- 
Hbix ,/iH(J)(|)epeHU,HajibHbix ypaBHeHiiii» fleran M0H0rpa(J)H5icHaa KeftHHqajiHK O.^. fl,e0 
aTajiraH MeTOflHHiir acocH”i Maca.na.TapH Mafi^oHra TauuiaHraH Ba yjiap ^HCMaH ^aJi 
^HJiHiiraH.

1892 “ih jih  HHTJIH3 0.011MH O. XeBiicafiaHHHr 6 y  co^aflarH HuuiapH H auip sthji- 
raiiflaH 6ouiJia6, O.^. (JiH3HKa Ba TexmiKa MacajiajiapiiHH e q n u i r a  M ym a3 aM  i^yjuia- 
HHJia^HraH 6yji,n,H. O.^. hhht mo^hhthiih t3 t6 h i\h h  M acajiajiap^a 9ht Kyn yqpanflH- 
raH j ^ h ^ h ii t y3rapyBqH JiH  6ouiJiaiiFiiq  6yjiaKJiapn y3JiyKCH3 /  (/) (JiyHKUHsijiap chh(J)h 
MHcojiHAa HaMOHHiu khjih6 KypcaTHUi MyMKHH. B y  ^VHKUHHJiap apryMeHTHHHr / > 0  
^HfiM aTjiapHfla aHHi^jiaHraH 6 y jin 6 , t <  0 fla HO.ira TeHr ^ e 6  K,a6yji KHJiHHaflH. ByjiaK- 
jiapH y3jiyKCH3 6ouuiaHFHq 4>yHKuHHJiap CHHtJJH^aH t apryMeHTHHHr w yA a K a r ia  k,h?.- 
MarjiapHJia Mai>jiyM TapraGAa ycnm  6HJiaH xapaKTepjiaHyBqn (J)yHKu,HHjiapHHHr ^hcm- 
chh(J)h a>KpaTH6 ojiHHaAH B a y j i a p  K erH H qbjihk ypraiiHjiaflH: | /  (x) | <  M e s°‘ , 6yH.ua 
M  B a s0 c o H Jiap  t r a  6 o rJ iH i\ 6 y j iM a r a n  co H J ia p .

A ra p  p  =  s  +  (' o  6n p o p  KOMnjieKC co h  6y jic a , y  ^ o jif la  /  ( t) (JiyH K unnra ioko- 
pH ^arH  m apT Jiap  K,yf'HJiraH/;a

00

L {f  (t)} =  j  e~P ‘ f  (t) dt  (*)
o

H iiT erpaJi M aBwyfl Ba R e p > s 0 apHM TeKHCJiHK^a p  h h h t  p e ry jis ip  (J)yHKU.HHCH,naH 
H6opaT  6 y jia^H , 6y  H H Terpaji f  (t) (JiynKUHHHHHr J la n j ia c  HHTerpaJiH pp6 aT ajia^H .

KyfiH^arH
°0

u m  =  f  e - P ‘ f (t) dt  (**)
P 0

jjonyH 6H.nan 6epHJiraH F (p) (J)yHKu,HH f (t) 6oniJiaH rH q (J)vhku.hh (eKH opHrHHaji- 
HHHr) TaCBHpH AefiHJiaAH.

(* * ) TacBHpHHHr 6n p  i^aTop x o c c a jia p n , M acaJiaH, f'(t) ^ocH Jia  TacPHpHHHiir

L  { / '( / ) }  =  pL  { / ( / ) }  — / ( 0 )  Ba Y  (/)  =  J f ( t ) d t  HHTerpaji TacBapHHHHr L  { ¥ ( / ) )  =

o

=  — xoc c a j i a pH myHH ofiAHHJiauifHpaAHKH, (* ) aJiMauiTHpHui AHifnfepeHUH-
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ajijiain Ba HirrerpaJiJiam aM a ju ra p n H H  p KOMn.neKC ^ rap yB n H ra  Kyna&TapHiu Ba Cy- 
jnnu awa-THra yTKa3a^H.

TacBnpHHHr acocHfl xoccajiapHAflH ()30fl/(a.TaHH6, 6at3H o w n il (JiyHKUHHjiapHHHr 
T acB H pjiapH , tiWiH T a c m ip j ia p  «i<arajiorH» ry 3 H .ia ^ H . O m h 9  $yH K nH H Jiap  TacBHpjia- 
pHHHHr «KaiajiorH» na XeBHcafS^iiHHr e^HJiMa;iapH ^aHHflarn TeopeiiacH mh3hi^jih 
oaar^arH  £H(}Kj)epeHU,HaJi Ba y3rapMac K03({)(j)HUHeHT.nH aftHpiwaJiH TeHrjiaMaJiapAaii 
KSTTa rpynnacHHHHr eqK M -napnnH  co^Aa ycyjuiap CnjiaH Tonntlira h m k o h  6epa^n 
(XeBHcafiflHHHr 6y T e o p e M a c n  F (p ) TacBHp i i o j i h h w  eKH hkkh noJiHHOMHHHr hhc- 
6aTH 6yjiraii/ia 6ouuiaHFii>i i})yHi<u,HaHH H3jiaC lonm nra  HMKOHtSepaAH). JleK m  Kynrnna 
Macajiajiap «KaTajior» ^ a r n r a  moc K ejiM a ftflH ran  l  acBHpjiapra o j ih 6  KejiaAH. BouuiaiiFH^ 
^ymcuHSHH ynHHr T a c B B p n ra  napaC Ty3Huira h m k o h  6epaAiiran yMyMirt BocHra 6op, 
y  PHMaa—MejuiHHHHHr ajiMauiTHpHiu tjiopMyjiacn ae6 aTajiaAH:

6yHAa nnT irpaJiJiaui p  =  o  +  iw  TeKHCJiHKAa MaB^yM y t ^ a  n apaju ie ji OyjiraH Ba 
R e >  s0 »p«M TeKHCJiHKAS' w ofljtam raH  HXTuepnft TjrppH nm H ^ 6yPm a  ojw S
CopHJiaAH.

MareMaTHK (JmsHKa^a xycycHft ^ocHJiajw AHtfi^epeHUHaj TenrjiaMaJiapHH hht^t- 
pajijiautsna Kyn yjiioiwiH 0.;$. t^juiaHHJiaAH.

KcMHnrH Bat;TJiapAa O .^ . hh aco c jiau i 6n.ia(i nojiHK MaTeMaTHrn JIh MitKy- 
CHHCKHft Ba coBeT M aTeM ararn B. A. / J htkhh iuyFyjuiaHraH.

A jaC -i Jl. H . Jl y  p b e, Onepauwomroe ttcjHcjieirne h e fo  npTijrontennH K 3a^a>iaM MexaitK- 
»h. TocTexn3^aT, M., ItoQ; B. BaHAe p n  o ji b h X. BpeMMep,  OnepannoHHoe HCHHCjie-
H se  « a  o c a o a e  ^ B ycT O pO H fiero  n p e o d p a 3 0 B a p ifH  J la n j ia c a ,  H J I , M . ,  1952; B . A .  JX n  t  k  h  i i  h  n .  H .  
K  y" a  H‘e  u, o  b , C n paso«iH tiK  n o  o n e p a n H o n n o M y  HC^HCJieKHio, r o c T e x H a ^ T ,  M  , 1950; B . A . / J h t ,  
k w u  h  A.  I X n p y f l H H K O B ,  H fiT erp ajib H M e n p e o 6p a 30BaHHH 11 o n e p a u H o m io e  HcqHCJieiiHe- 
4>H 3M aTni3, M . ,  1961.

OIIHCAHHblE 4>HryPbl (b 3.ieMeHTapHoli reoMeTpHH)— TAUIKH MH3HJITAH
•HryPAJIAP (3JieMeHTap reoMeTpHsiAa). K,aBapw^ Kyn6yp'iaK Jiap aTpo(j)Hra Ba t^a- 
sapHi^ (JiH rypajtap  a ip o ^ H r a  T am t^n  niraHJiraH  ( jm ry p a jiap  K,apa;iaAH. I^aeapH f; Kyn- 
CypnaK JiapRH iir a ip o $ H r a  T .q .$ .  (Shhk, chhhk, M»3H«;jiap Ba srp H  MH3H^jiap) i^aBa- 
pHi^ ( jm ry p a jiap  AeflHJiaAH; KynSypM aKHHtfr y q jia p n  GyjiapHHnr ycTHAa eTaAH; 6y  
KyrtSypnaK T au ay j iH 3H JiraH  <j>Hrypara HHc6aTaH hmkh qH3HJiraH t{)Hrypa (k;. Biih- 
caHHhie (})Hrypbi) AeftHJiaAH. A rap O t^aBapni^ ({)Hrypa aT po tJw ra  T.q.(ji. (chhhi^ mh- 
3Hn Ba srpH HH3HK;) <1> (j)H rypa (h>ikh 4 H 3 tt.iran  a c 6  aTajiyB>iH (JiHrypa) CnjiaH ^ e t  
6yjtMaraiiAa h k k h t3  HyKTaAa ypHHHC, <I> ij)Hrypa Kom ypH H H  coaT  c ip e jiK acH  (eKH 
y H ra  i^apaMa-i^apmH) ftyHajiH iiiAa aftJiaHH6 HH^HiUAa T .m. rj). HHitr Tauu^H H y^Tajra- 
pBHH yqpaTM acaK, y ^OJiAa Oy T.q.cj). ^aBapHK, (|)HrypaJiap AeS araJiaAH (i^. B tieiu- 
■ n  T onK a).

T.q.<t>. «teKJiH (MacajiaH, ytt6ypq»KKa Tauuyt qHSHJiraH afiJiaHa, 181- pacM), uiy- 
HHHrAeK MCKCH3 (MacaJiaH, aiijiaHara Tatui^H MH3HJiraH 6ypqaK, 182- pacM) 6yjiHii>H MyM- 
khh .  183- pacMAa A t A„. . . An K ynC ypqaic ABC y q 6 y p q aK K a Tatiii^H qH3HJiraH,

pacM ;a w a rp n  qH3Ht^ ( 1 .4 .$ .  fiyjtaAn) tjinrypaHHHr a ip o ^ n ra  Taiut^H qH3Hjirau.

a-f-/oo

B

181- pacM. 182- pacM. 183- pacM . 184- pacM .
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KyrifiypHaK ypHHAa Kynei^, tckhc ( fn ry p a  ^pHHAa c n p r  (KynHHqa ctjKfpa, KOHyc, 
u h th h a p )  H a p a .ia f liira n  (|»a30flarH T.m.cJ). >;aM m y n ra  y x iu a iu  T a tpH ^jianaA H .

E a M a n  MaTeM fnHKa^a ^aB apni^  C y jiM aran  T.h.(}). >;aF;H- 
Aa x,aM c y 3 SopnuiH  m v m k h h : M aca.Tan, 185- pacM Aa A B C D  
K sa f lp a T  aT po<|)H ra t b u j^ h MH3H.nran K aD ap n n  GyjiM araH (60- 
t h i^) (o (})Hrypa T acB H pjiaH raH .

IlpoeKTHB reoM eT pH sna .^aM 2 - T apm fijiH  s r p n  'iH 3 H i^a  
(2 - TapTHOjiH H yivraJiap  i^aTopH, KOHyc kcchmh) hmkh hh3 hji- 
raH  o.nTH6yp'iaK >^aK,HAa (?;. riacK ajiH  TeopeM a) Ba 2- Tap- 
t h 0.th a rp H  'iH3H^i<;a Tami^H qH3iM raH o .'iiH 6yp 'iaK  (tomoh- 
jia p n  2 - TapTH6.TH. TyFpH >rH3H^Jiap a a c ra c H ra  T e rn u u in  6 y ji- 
r a n  o-tth  tom ohjihk) ^a^H A a (i^. EpHaHiUOHa TeopeM a) cy3  
OopaflH. tSnncam ibie  (j>Hrypu.

A A a 6 .; A- H . n e p e n e j i K H H .  Kypc MeMenTapHOil reOMerpHH> 1 , l « » 2 , rocxexH3AaTt 

M ., 1948-1949.

OnOPHAjl IlJlOCKOCTb -  TAJIHH TEKMCJlHrM — (J)a3o§HS JjanapHi  ̂ (j)Hrypa-
hhht MerapacH 6HjiaH yMyMHft Hyi^Tara a ra  6y jira H ’ Ba 6y  (jm rypaH jqr HH^11 nyivra- 
jiap n ra  s r a  6y.iMaraH tckhcjihk. MacaJiaH, u ia p ra  ypnnMa 6 ^ jira §  ^aHAaij re -  
khcjihk yHHHr T .t . Oyjia^H §kh TeipasflpHHHr 6npop ei^H eT rag ^ a p  ^aHflaii feKHC- 
jihk yHHHr T .t . 6yjiaflH.

A r a p  a  tb k h c jih k  <t> ^aBapHi^ (jinrypanHHr (i^a B a p H ^  jk h c m h h h i) T . t ,  6J.nca, y  

xo.i/ia  6 y r y H  <I> (Jtnrypa a  TeKHC .nnKHHnr 6 n p  TOMOHHfla eram ijH jj hc 6 o t  3 thui MyM- 

k h h . T . t .  ^ a n a p m ^  TeKHc tjinrypa y q y H  T a a n n  T yFpH  mh3 h f h  TyiuyHHacHiiH Hr (pa3 0 - 

e h h  y x u ia T M a c H A n p  (H- O n o p H a n  npsiMafl).

A a » 6 .: JI. A . J I 10 c t e p 11 h k, BbinyKjibie 4)Hrypbi h MHOrorpaHHHKH, TocTexiaAaT, M*»

1956.

O IIO P H A J I I IP J IM A H  BbinyM oii ijjnrypbi <I> Ha nJi0CK0CTH —  TeKHc.iHKflarn 4> 
naBapni^ (J)HrypaHHiir T A J IH H  T ^ F P H  HM 3M FM  — O  (jwrypaHHHr >{eTKH nyivrajia- 
p n A a n  T y 3 iu i r a H  n a  uiy ( j )H r y p a  6 H . i a n  ymvmhS hhkh nyi^rajiapra ? ra  6 y J iM a r a H  t } f -  

pH 'iH3Hi^Anp- 't' ({inrypa y3HHHnr T.t.>i. a^h 6np tom ohas eT(3£H. MacaJiaH, 0  (r) 
Aonpa aftjiaHacnra yTKa3HJiraH ypmiMa my AOHpaHHHr T .t.h . £hp. J5i:a CHp mhcoji: 
y 'i6ypqaKHHiir tomohh eTraH TyFpH <1113111̂  m y yq6yp<iaK yqyH T .T-^- 6yjiaAH. T . t . i .  
TyuiyHHacH i^aRapH^ ({inrypajiap Ha3apnHCHAa, MacajiaH HsonepHMeTpHK MacaJiaiiH 
yprariHUJAa i^yjiJiaHHJiaAH (i^. H 3o n e p H M e r p H ie c K a H  3 a A a H a ).

A fla6 .: Jl. A. Jl 10 c t e p h h k. BunyKJibie (jjHrypu n MHororpaHHHKH, TocTexH3AaT, M. 
1956i H. M. 51 r ji 0 m n B. T. Eoj iTHHcKHft,  BbinyKjibic ij)nrypbi, rocTeXH3flaT, M ., 1951

OnPEflEJlEHME MaTeMaTHiecKoro noHHTHti — MaTeMaraK TyiuyiiMaiiHHr TATj- 
PH<t>H —  u iy  T yujynqaiiH H r Ma3MyHHHH, m o^ h h th h h  0>ih 6  6epHiUAHp. EyHAa TymyH- 
•laHHHr MaiiiiocH (mo^ hhth) TypjiH ycyjuiap 6m ian o>ih6  6epHJiHmH MyMKHn: 1) re- 
HeiHK ycyji: fytiA a Ma3i<yp TyuiyHHaHHHr j;ocha 6yjiHiu ycyjiH KypcaraJiaAH; 2) 
Ma3Kyp TymyHHaHH aBBajiaaH MauiVM 6yjiraH  TymyHHajiapra KejiTHpHin —  KynHHMa 
T y iu y tm a im n r TypH Ba >khhch opi^ajiH, ht>h h  TypHHHr OejirnjiapH Ba uiaKJiaH <j)ap̂ H 
opt^ajiH ; 3) aKCHOMaTHK ycyji; 6ynAa TymyHHaHHHr Ta-bpH())H aKCHOMaJiap o p ^ a jm  
oiiiKopMac j^ojiAa 6epHJiaAH (i .̂ To 'm a, iipHMaH, n ji0CK0CTb).

T. ra MHCOJiAap: 1. AftjiaHaHii y3 .inaMeTpn aTpo<|:HAa aftjiaHTHpniuAaH ^ochji 
6yjiraH cnpT cc{>epa (yq yjiqoBjiH Ebkjiha (})a30CHAarH cijwpa) AeftHJiaAH. Ey T. c(j)epa 
TyiuyHH86HHHHr reHfTHK Ta"bpH(j)HAHp. JleKHH ccjiepaHH (j)a30 ny^TajiapHHHnr reoMeTpHK 
y p H H  TyuiyHHacH oph;a.'iH S k h  aHajiHTHK paBnuiAa (!■;. Cijiepa) Ta-bpHijwiam MyMKBH. 
2 . N  >  O conHHHnr a >  0, a +  1 acocra Kypa .lorapntjjMHnH ax ~ N  KypcaTKHiJiH 
TCHrjiaMaiitHHr cmhmh cncjiaraAa. Ta-bpHtjyiaiu MyMKHn: x . =  l g aN,  j i c k h h  j io r a p H f ji in iH  
f  (xy) =  f ( x ) - \ - f  ( ( /)  4>yHKuH0Haji TeHrjiaMaHHHr Cnpop y 3JiyK C H3 c m h m h  cH d>aTH A a 
j;aM TatpHtj)jiaiii MyMKHH (i .̂ JIorapHtjiM).

185- pacM .
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MaKTaG^a Snpop Ma?eMbthk TyinyHqaHiiiir M atnocH Kynpoi^ KOHKper Mnco.a.iap- 
h h  K;apa6 qH^iiui ftyjm Giuian ihC 6epn;ia;(H.

Aa a6 .: B. B. P e n i e B ,  0 6 m a a  N.e;'0/v,‘Ki npenoflaBanHa MaTeMaTRKH, V';mv;r'H3. M., 
1958, f l .  n  o B a. MaTewaTHKa h npaBflOnoao^Hbte paccymfleHHH, HJI, M ., 1957.

OnPEflEJlEHHblft HHTErPAJI —  AHHK HHTETPAJI (i\. piHTerpa.ibHoe hc-
qHCJieHHe)— MaTeMaTHK aHajiH3HHnr m v ^hm TymyHMacH. reoMeipHH, MexaHHKa, (j)H3H-

b
KaHHHr KynrHHa Macajiajiapn A .11. hii j^Hco6jiauira KejiTiipHJiaAii. A .11. J /  (x) dx

a
n

CiiJian 6ejirH.naHaAH ea Tai,pHi})ra Kypa KyfiiiAani jiiiMHTra Tcnr: lim  7  f ( l k) A*,

G yn/ia  T  —  [a ,  b] KecM aim A* KecMa<-ia.iapra 
ajK paTim :, | A nyKTa A* KecMaHHiir HxTHepnfi 
hm kh Hyi^TacH (1 3 6 -p ac M ); l ( T ) ~ KecMaHH T  
aw paT H iiiA arH  A* KecMaHHHr s h t  K a n a  y3yH- 
jiH rn .

y 3HJ1H111 H yi^Tajiapn TyrijiaMHHHHr J Ie 6 e r  
yjm oEH n o . i r a  t p h t  d y jiraH  ({lyiiKUHsuiap yqyH 
(K. J le G e ra  HHTerpaji) A.h. M auw ya (i\. P a3- 
pwBa TOMKa). A.h. h h h t  reoM erpHK MaTjHOCH—  
x  =  a, x  =  b, y — Q T yppn qH3Hi\Jiap Ba y  — f(x) 
srpH  q m n n  (io3HHHr HinopacHHii xHcoGra o ji 
raH  xo.iA a) 6njiaH  M erapaJiaH ran  srpu  >iH3Hiyi!i 
T panem iR H im r io3HAHp.

OnPEAEJlHTEJlb (AeTepMHHaHT) n-ro nopaAKa —  n- TapTn6.ni flETEPMHHAHT—

A  =

K B aflpaT  M a T p n u a  ( w a A c a j i )  ajieM eH TJiapH A aH  K ,yi"H A arn ^onyn 6yiiH >ia Ty3H JiraH  n 
flOHa i\yuiHJiyBqH.iapHnnr ajire6paHK fiiiFHHAHCHAHp: ^ap 6np ^yuwjiyBMH MaTpnua- 
HHHr ^ a p  6 n p  iiy ji i iA a n  a a  ^ a p  6 n p  y c ry H U /ia n  6H T T aA an Ba tjiai^aT  6HTTaAaH o jih h - 
raH n Ta 3;ieM eiiTH H nr K y n a fiT M a c n ra  t c h t .  X,ap 6 n p  ^aAHHHr H iu o p acH  (—  1)*, 6yH- 
A a t —  ^aA H H H r 6 h d iih i ih  miAeKC-fiapii H a T y p a ;i  T apT H ^A a w o fi-T O irrap A a  xaA H H nr 
HKKHHMH H HAeKCjiapHAarH IIIIBepCHH.Tap ( n . )  COHH. »

J \. i^y iiH A arH  c h m b o .i S h jib h  6 e .n rH .iaH aA n :

186- pacM.

/  «11 nL2 . ■ ■ a ln
«51 a.l2 . .• • a2n

\ a n, an* . . ■ ann.

a,i «12 • • aln

det A = «21 «22 • • a.in

ani an 2 • • ann

h>hh MaTpnuaHHHr 3.ie.MeHTJiapH BepTHKa.i TyrpH HH3Hi\Jiap o p a c n r a  o.iHiiaAH. B y  
chmbojihh X IX  a c p A a  H iir.T H 3 M a T C M a T H rn  K .3 j ih  jK opH H  3 T r a n .  B H H o 6 a p H H , det A =

■= 2  ( ~  1 ■ • ■ ank, 6yHAa iiHFHHAH 1, 2 . . .  n ccmJiapHAaH Ty3H.iraii 6ap>ia

ypHH ajiMauiTHpiiui.iap 6yiiima o;iiinaAH (1̂ . nepecTanoBKa ciiMBo;ion), t sca
1 1 2 . , .  n \  «

j  k )  yPHHra HynmuAarH HiiBepcHnjiap cohh.

LUyHAaft h,hjih6, Capqa J\. Jiap Tyn;ia.Mii 6ap'ia KBaApaT MaTpnu,aJiap TynjiaMH 
y iy H  COHJIH diyHKUHHHH TaiUKH.n fJHJiaAH.

i l .  hhht H;arop xoccajiapn 6vjih6, yjiap J\. hh aMajifta ^HCo6jiauiAa i;yJiJiaiiH- 
jiaAii. J\. hhht acocnfi xocca;iapii: 1) flyjiH Ba ycTyHJiapHHHHr ypm jiapn  - ajiMauiTH- 
puJiraH 6h ian  J\. yarapMaiiAH (i\ TpancnoHHpoBaHiiaa Maipnua); 2) arap ycryH (iiyJi)
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J ia p A a n  6 n p H  H O J iia p A a H  T y 3 H J ira H  6 y j i c a ,  j j .  H O .nra  T e H r  6 ^ . i a A H :  3 )  a r a p  C n p  ,5 .6 0 1 1 1 - 
l^a 6 i i p  / I .  h h h t  HKKHTa y cT y H H H H H r (f ly jiH H H H r)  y p H H Jiap H H H  a.'iM aiH T H pH U i 6m a n  ^ o -  
C H ji" i^H JiH H raH  6 y j i c a ,  6 y  J\.  J i a p  6 H p -6 n p H A a H  H i u o p a j i a p H  6 H JiaH  (jiap i^  ly v ia A H ;  4 ) 
h k k h  y c r y H H  ( c k h  h k k h  f iy j iH )  n p o n o p u H O H a j i ,  x y c y c H f t  ^ o .n f la  Tenr 6 y j i r a H  H.  H O Jira  
T e H r ;  5 )  a r a p  6 n p o p  y c i y H  ( w y j i )  r a  6 o iu i^ a  ycT V H  ( f ty .n )  j ia p H H H r m h3h i^ . ih  k o m 6 h h c U I.h j ic h  
n ,yu iH .T C a y 3r a p M a f tf lH ;  6 )  a r a p  JX. h h h t  6 j i p o p  i i y j r n  (y c T y H H )  h h h t  6 a p M a  a j i e -  
M e H T J ia p n  6 n p o p  k  c o H H ra  K y n a f lT H p n . ic a ,  y  ^ o j iA a  j \ .  k  r a  K y n a f lA H , m i i  h x t h 6 -  
p H fl P y j i  eK H  H x iH e p H f t  y c T y H H H H r V M yM iifl K y i i a f T y B t i i i c H H n / l .  6 e .a r h c H A a H  T a u i ^ a p n r a  
M H ^ a p H u i MyMKHH; 7 ) a r a p  h h h p  6 n p o p  i - y c r y H H  ( f i y j i n )  h h h t  g j ie M e H T jia p H  
HKKHTa ^ y iu H Jiy B M H H H iir  fiHFHHAHCHAati n C o p a T  'f i y j i c a ,  y  ^ o j i A a  6 y H A a fi  / J .  6 n p H H H H r
i  - y c r y H H  ( h v j i h )  6 « p h h m h  ^ y u iH J iy n M H J ia p A a H , h k k h h m h c h  s c a  h k k h h m h  ^ y u iH J iy B -  
M H JiapA aH  T y 3H JiraH  H K K in a  f l .  h h h t  H H F H H A iicH ra T e H r ;  6 y H A a  y i a j i a  Jl.  h h h t  > ;ap  
6npHAa i^ojiraH fiyji (ycTyH) .napHAarH 6apya 9.ieMeHT.iapH 6np x h .i  6y.iaAH.

2- xocca Ba nHapa yMyMHftpoi^ 6yjiraH 4- xocca R ,  Himr HOJira r e n r  6yJiHuuj 
y^yH (Jiai^aT eTapjiH mapTHH 6epaAH. J\.  h h h t *no.ira TeHr CyjiHiiiHHHHr 3apyp b ^  
eTapJiH uiapTH ynHHr 6npop ycTynH (ftyjiH) ooiui^a ycTyHli (flyjin) h h h t MH3Hiyin 
K0M6HiiauH5icHAaH H6opaT  6y .im m iA iip .

JX. MaTeMaTHKa Ba (J)H3HKaHHnr TypjiH Maca;ia.iapiiAa wyAa Kyn t3 t6hi  ̂ 9TH.ia- 

AH . M a c a J ia H ,  K p a M e p  n o H A a c n  e a  y H r a  a c o c j ia n y n M H  K p O H e K e p  —  K a n e j i . i n  T e o p e -  
M a c H ra  i^ a p a H r .  i^. O c T p o r p a A C K o r o  o n p e A e . i i iT e . ’ib ,  B p o H C K o ro  o n p e A e j iH T e j ib ,  r p a M a  
o n p e A R JiH T e J ib  B a j^O K a30 .

f l .  TyFpHCHAarn h jik  ro su ia p  XVII acpH H iir oxnpH A a naflAo 6y jiraH . J le f l6HHit 
(1 6 9 3 ) J lo n m a j i r a  e 3 ra n  x a rjia p iiA a n  SnpHAa TeHrJiaM ajiap K03(j)i})Hu,HeHTJiapHHHHr i^yiu 
HHACKCAapn cncTeMacHAaH cj)oftAa.iaHii6 K aiu^H eT apairaHJiH rH H H  M atJiyM  ly ijiraH , 
JleKHH J I e f l6 i iH H  Kaui(j)HeTH H a u ip  s ra jiM araH , u iy n n n r  yqyH  y  6 ii3 ra  M aiJiyM  SMac.

1750 flHJiAa K paM ep / ( .  TysniHHHHr yMyMnft k o h v h iih h  Ba n  HOMawiyMJiH n  r a  
TCHrJiaMa cncTeMacHHH eMHuiHHnr yMyMHfl (jiopMyjiacHHH K y p caT ran . f l .  h h h t  yMy- 
mhS Ha3apHncHHH HpaTiiuiHH BaHAepMOHA (1 7 7 1 ) ComjiaO 6ep raH , -6y H33apHH B h h s  
Ba KouiHjiapHHHr HinjiapHAa (1 8 1 2 ) HHaAa k3m oji ro n raH .

X,03iiprH Bai^TAa fl. .iap MaTeMaTHKaHHiir 6apMa cro^ajiapiiAa, uiyHHHrAeK yHHHr 

* y A a  Kyn TaT6niyiapH A a ^y.u iaH ii.iM O iyia.

AAa6.: A. T. K y  p ° i u .  Kypc DM cuicfl aOTe6pbi, <tii3M aT rH 3, M ., 1955, Jl. St. O k  y  h e  b, 
BbiciuaH  a j i r e f ip a ,  y > ineA rH 3t M., 1957.

OP/lHHAJlbHOE MHCJIO —  OPflHHAJl COH —  rap™ 6 coHHHHr xyAAH y3H. 
OpAHHaJi c o h  KapAHHaji coh (i .̂ KapAHHa-ibHoe mhcjio), ht>hh mh^aophh coh T y u iy H -  
M a c n r a  ^apaMa-i^apiuH yjiapoi^, myHAaft ac6 a T a j i r a H .  K- TpaHC<j)HHHTHbie MHcJia.

JlaT. ordinalis —  TapTH6.ur.

OPflHHATA —  OPAHHATA —  tckhc-thk ckh (t)a30AarH nyKTa (TyFpn CypMaKJiH 
ACKapT §kh a(j)(j)HH) K00pAHHarajiapHHHHr TapTH6 6yflHMa hkkhhmhchahp. Hy^raHHiir 
O .  c h  OAaTAa y  6m a n  6ejirHJiaHaAH.

JTar. ordinatus —  TapTH6jiaHraH.

OPHEHTAUHJl —  OPHEHTAU.HH: 1°. BasH CJiap 0 . c h .  A rap  Aet =  f,- ( /  =  1, 2 ,
. .  . ,  n) MH3H iy iH  a j iM a u iT H p n u i  M a T p H u a c H H iiH r  A eT epM H H aH T H  M y c 6 a T  6 y J i c a  ( i^ . 

O n p e A e J iH T e J ib )  n  yjiM OBJiH  ( |) a 30H H H r h k k h t a  (ev  e2, . . . ,  en) B a ( / , ,  f2, ■ . . ,  fn) 
6a3H C H  [ n K K H ia  p e n e p a  ( i^ . ) ]  6 n p  x h j i  o p n c H T H p j i a n r a H  A e f lH .ia A H . A r a p  A a jiM a m -
THpHUi MaTpnnacHHHnr AeTepMHH3HTH MaH(j)HH 6y.ica, y vuiAa ■(<?,, e2..............en)
Ba (flt f2............ fn) 6a3HCJiap ^ap x h a  opneHTHpjiaHraH 6yjiaAH.

2°. CHpTHHHr 0 .  ch . C h p th h  ^HCMan 6iip -6np H ra  c v ;ih h 6 lypyBMH uiyiiA afl wj  
6yjiaKJiapra 6yjiaMH3KH, j;ap 6np  6yjiaKiiHHr TeHrjiaMacH

x =  x(u ,  v), y  =  y (u ,  v), i  =  z (u, v), 0 < u < l ,  0 < y < l

K jp H H H U ia a  6 e p n j iH iu H  M yMKHH ( 6 y T y H  c n p T  y M y n  6 y H A a ft  T e H r j ia M a .ia p H H , yM yM aH  
a f l T r a H A a ' e 3H u i M yMKHH 3M a c ) .

X,ap 6np 6 y H A a f l  6 y j i a K a a  h k k h t b  B e K T o p jiH  M aflA O H  (c H p T iiH ii r  x a p  6 i i p  H y K r a -  
CHAa n y i ^ T a r a  y 3.iyK C H 3 6 o f j i h i ^  6 y j i r a H  T a p T H 6 j i a H r a n  m h s h k j ih  ap K -iH  h k k h  ypH H -
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Ma BCKTop) 6epH.naA«. A B th 6  y  iK .iran  b g k to p j ih  Mafi/ioHHHiir j;ap  6Hp >Ky(J)TH 6v - 
jtdKHRHr O. c h h h  A r a p  BeKTopjiH M aftAorranHr 6hphh>ih >Ky<{)THra o h a
l t  B 8  %  BCKTopvTapn 6yji3K H nw r H c r a r a n  n y ^ T a c H ^ a  B e K T o p jm  M afl^o H H H H r hkkhhm h 
j«y()>Tnra o h a  | j  tsa BeKTOpjrapH 6»jiaH  6>ip x h .t  opneHTHpjia-HraH 6 y /ic a , BeKTop- 
m  HaftAOHHHnr HKK8JI3  JKV(j)TH 6yjiaKHHHT OHp XH.T O .  CHHH H<{lOAaJiaftflH. A k c  j;oji- 

oeK Topjm  Mafi/jOHHmir h k k h  >Kyt{)Tn Typjiri x h j t  O .  JiapwH 6fviaH paflH .
A r a p 1 C H p ra H  i^o n jio B M H  » 7  6 y j r a K j i a p H H  w , f ] w j  K e c n u .M a f la  wt B a wj  6 y j ia K J ia p -  

h h h t  O .  J i a p n  m o c  T y m a f l H r a H  k h . 'i h 6  o p H e H T H p jia m  m y m k h h  6^Jica, y  j ;o . / i / ia  cnpT 
a p re H T H p j ia H a A H r a H  f l e f tn . i a , iH ,  y H H iir  0 . c h  a c a  j ; a p  6 n p  6 ^ j r a K H im r  0 . c h  o p i^ a j iH  
8H H ^jiaH a ,a ,H .

K y p r a 3M a h k ^ k o ji  S y j iH iu H  y i y H  B e K T o p jin  M aftAOH * y i j ) T H  v p H H r a  cH p T H H H r ? ;a p  
6 n p  H y i^ T a c H ^ a  BeKTopjm M a ftA O H A arn  B e K T o p jiapHHHi* BeKTop K ^ n a f r r M a c H  i^ ap a f mh- 
jgu iaflH . B y  xpnjs,a ^ a p  6 a p  6y.iaK /i,a cH pTra opT oroH ajr 6 y jiraH  Ba cHpTflaH «6np 
TOMOHra* f t y H a j i r a g  B eK ro p jtap  M aS^oiiH 6 e p H . i a ; i n .  A r a p  ^ a p  6 n p  6 ^ J i a K / ;a  6yHRad 

‘ naft^OH i^ap an ca  (1 8 7 -pacM) B a w i f \w j  KecHiiiMa/ia wt  Ba w j  M aftA O H Jiap  fiy H a.n H iiiH  
f t a p  x h j i  6 y jic a ,  y  j;0ji,na c n p T  opneH T H pjiaH aA nraif B a  y H H H r O. c h  6 e p H J i r a H  ^efiH- 
mffti .  i U y H i m r  y q y i r  c a p T r a  H o p M a ji  6 y j i r a f i  B e K T o p jra p H H H r y 3JiyK CH3 o n j i a c H  c h p t -  
h ^ h t  O. c h h h  H(J)OAajiaftAH f l e n m  x y j i o c a  m ii^ a / iH .  CnpTHHHr HopMaji BeKTopjiap 
f t j h i a j i r a i r  t o m o h h  6 e p H j i r a H  O .  r a  H i ic 6 a T a H  M y c 6 a T  't o m o h  f le f iH J ia f lH .

Atncojijiap: 1. C4»para  opToronaji 6yjiran Ba yHirnr MapK33HflaH 6ouuia6 ftj/najt- 
ratr BeKTopjiap oHJiacn (188-pacM) c4>epa cnpiHiii-mr Tami^H tomohhhh Myc6aT ne6 
^QjirH^a ran xo-i^a ci})epaHHHf O. chhh 6nji«Hpa/iH. Bom i^aia O. j;aM 6y;iHiiiH Myw- 
I&H. V h h  c(jjepaHHii£ m n ra  ftyHa.iran yHHnr nopMaJi BeKTopjiapH 6eJirnjiafiflH. 2. 
M e 6«yc BapaFHfla hw i 6yji«araH nopMaji BeKTopjiapHHHr y3JiyKCH3 OHJiacn 6^jihh'h 
m^mkhh 3Mac. M e 6nyc Bapam  opneHTHpjiaHMafi/iH.

3 ° .  y 3- y 3HHH K e c M a f t^ H r a H  s r p H  k h 3h ^ h h h t  0 . c h  —  3T p «  v H S H f; 6 y f t j i a 6  j ; a p a -  
B a T jra H H iii i iH H r  m v m k h h  6 f j i r a f i  h k k h  y c y jiH f la H  S n p n ^ n p .

OPMEHTMPyEMblE nOBEPXHOCTM -  OPHEHTMPJIAHAflMTAH CHPTjrAP —
opHeHTauHHra (i$.) sra 6yjiraH cnpTjiap. 0 .c. hkkh  TOMOura sra  CyjiaiztH. M e6Hyc
(n.) BapafHHH OpHeHTHpjiaiU MyM-KHH 31» ac, yHHHT TOMOHH 6HTTa: HOpMOJlHHHr BeK- 
topH Rapai^nH afijiaHH® hhi\ h6  AaciJia6Kn Hy^Tara nairrraHHfla fiyHaJiHnm ojiahh- 
THra ^apaMa-^apuiH 6yjiH6 KOJia/iH.

OPHC<t>EPA —  OPHC0EPA —  JIo6aqeBCKHH (^a3ocH«arH c n p T  6yjiH6, y  o pm tH K ji- 
h h  (f^ .) yH HH r y ^ j ia p n a ta H  6 n p w  a T p o (jw ,n a  a H J ia H rn p H ii^ a H  j ô c h ji C y .ia /;H : u iy H fla f t 
■^HJiH6, O .  OpHUHKJIHHHF ({)a30BIIH yX U iaTM aCH £H p. O .  KH <2 T yFpH  4 H3Hf^HHHT 6H pOp 
Af Hy^Taen^an (j)a3oiiiiHr 6y TyFpH nn3Hi<;i;a MatjiyM  fttna-iHuwa napajuieji 6 y ji r a H  
C a p q a  ryppH IiH3H^jiapHra yTKa3HJiraH Ba O FM a.™ rn 6Hp x h ji  6yjiraH KecyBqwjiap 
y ^ jiapH H H H r reoMeTpHK ypHH cHt|)aTH/ia j;aM Ta-bpH(})jiaui MyMKHH. M  Hyf^Ta O . h h h t  
Hy^TacH >(Hco6jiaHaA H . « T yF pw  " h b h i; O . h h h t  v k »  /te fiw jra flH . O . a yi; m  6y  i i ; -  
i(a TerHiujiH 6y/iran M  Hyi^Ta opi^ajiH 6 ep H .;ia /m .

O. JIHMHT CHpT J^aM fleftiMa/iH.

187- pacM. 188- pacM'
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OPHUMKJI —  O PHUHKJI —  J1o0a’ieBCKHH TeKHCJiiini^arH s rp a  qnsnn  fjymC, 
a  Tyfpn MH3m\HHHr A  Hyi^TacHflaH yHTa MawiyM HyHaeimu^a nap a ju ie ji 6y jiraH  Ba y 
6n.riaH 6np TeKHCJiHK^a e r ra n  Typpn qH3Hi\jiapra $h'Ka3H;iran Ba OFMaJiHTH Cytp xhji 
C yjiraH  KecyBMHJiap y ii.iapHHHHr reoMerpHK ypnHAHp. A  Hyi^ra O . h h h t  Hy^Tacn 
^HcoC-iana^H. M atjiyM  8yHajinui,narH napaju ie ji TyFpH >!H3H>;nap cncieMacHHH aHHK,-
JlOBHH a Tyf-pH MH3HH 0 .  HHHT y^H AeHHJiaflH.

O . hhht yK,Hra napa.ijieji 6y.'iraH xap  ^an^aft TyFpH mh3hi\iih O . hhht yh;n ^e6 t^a- 
6yji i^hjihiu MyMKHH fiy-ia^H. 0 . ^aM 3KBH^iicTanTa (k,.) Ka6H, s rp n  MH3iiiy^Hp. X,ap 
i^aHflaft TyrpH mh3hi\ O. hh HKKHTa^aH opTHi^ 6y;iMaraH Hyi^Ta^a Kecn6 yTa^H. O. 
jihmht MH3HK }\aM AeHH.ia^H. O. yaHHHHT a yi^H ftyHajiraH ieKCH3 y3oi\jiauiraH  O^, 

nyi^Ta aTpo^HA arn aft.oaHHmjiapra HHCoaraH HHBapnaHTflHp.
OPT — OPT — Ebkjiha 4>a30CHflarH 6Hp;iHK ceitTop, Jit>hh y3yHJiHrn 6npra TeHr 

Cy.iraH e  BeKTop (*;.). A ra p  a  BeKrop 6epHjiraH 6y.aca, y ^oJiAa yHHHr opTBHH (yna
a

e opi^ajiH 6e;irHJiafiMH3) 6ynaaft n ^o ^a -ia iu  mymkhh: e =  -— , 6yHAa | a  1 —  a  Beic-
Ia I

TopHHHr yayHjiHrn. TeKHcJiHKflarn ^ a p  i^aH/jafr a  BeKTopHH 'KOJiJiHHeap 6yjiMaraH 
HKKHTa Ba e 2 neKTopjiapra a>KpaiHiu MyMKHH: 3 =  xe^ +  ye2, 6yHAa x, y  —  a  
BeKTOpHHirr KoopAHHaTaJiapH, e j  Ba e 2—  moc paBHm^a x Ba y  y ^ jia p ^ a rn  6hp?ihk 
(6a3Hc) BCKTopjiapAHp.

TyppH 6ypMaKJiH zeKap i koop^hhaTajiapn cHcieM aciya O . o^ar,ia moc paBHiu^a 
x, y, 2 y iy iap  6vftHMa ftyHajiran i, j, k  >;ap4uiapH 6n.iaH CejirHJiflHaAH.

O . TepMiinH jiaTHHMa orienta^ion —  opHeHTauHH, h ih h  6epHjiraH BeKTop 6kh 
CepmiraH yi^ ftyna-iHiiiii cy3HHHHr ^Hc^apTHpHjiraHiiAHp.

OPTOrOHAJlbHA51 MATPHLJA — OPTOrOHAJl MATPHU.A — M a x c y c s ia c  Ma*r- 
p n n a  6 ^ j ih 6 , y H ra  m ic S a T a ii le c K a p i i  M a ip im a  yH W ir T p a n cn O H H p jia H ra H  M a ip m ia c H  
6 h j i3 h moc T y u ia /iH .

0.m. h i i h t  6 y  T a t p H ^ H r a  5 K B H B a .ie H T  6 y . i r a H  C om i^a w y a a  K y n  Ta-bpncjiJiapH 
6op. O.M.  Ty m yH M a c n  My^HM 6 y jiH u :nH H H r ca6a6H u iy n a a K ii ,  HOMa-bJiyMJiapHH mm3hi^- 
j ih  oproroHa.1 a.nMauiTnpHui.fiap 0.m. ra m oc KejiajiH ( l^ .  npe06pa30BaiiHe).

OPTOrOHAJlbHAJl nPOEKUHJl -  OPTOrOHAJl nPOEKUHH — n a p a ju ie J i  n p o -
eKuiijiHiiHr xycycHft ^o jih  6yjin6, Cyn.ia npoe.Kmif!.nOB'in nyp jiap  npoeKUHa yi^JiapH- 
r a  £ k h  n p o eK u iif i reK nc.'iH K JiapH ra  n e p n e H flH K y -in p  6 y .n a .iH  ( [{ . rTpoeKU .H n). 0 .  n .  
n y rp H  6ypMaK.Tii npoei<unn ^aM ii.e ftn .iaA H . LOapmim' O . n .  j ja rn  aCpucn aftJiana 
6yjiaflH (i^. A 6pnc).

O P T O rO H A J lb H O E  I1 P E 0 B P A 3 0 B A H H E  n- M e p n o ro  e B K jin n o p a  np0CTpaHCTBa —  
n yjiMOBjiH Ebkjiha (b a 30CHHHiir O P T O rO H A J l A J IM A IU T H P M U IH  —  xap 6Hp «eK - 
TopHiiHi y?,yHjiHrHHH 5'3TapTiipMaft ca^jiaftflHraH mibh^jih aJiMauiTHpHui (ly  JIhhch- 
Hoe n p e 0 6 p a 30BaiiH e). O. a. y i  yjiMOB.™ Ebkjiha ({)ajocHiiMHr KoopAHiiaTa.nap 6oiuh 
aT pocjiH flarH  a ftjiaH H iiu iapH H H H r icvn yjiMOBJiH ^oji yMVH y.viymJiauiraHH/i.Hp [aKcJia- 
HHUl 6H.T3H 6yJlHUlH MyMKHIl]. 0 . a .  HHHT II Ci/y- | |  M aipH U aCH  O pTOHOpM aJIJiaHraH <5a- 
3Hc^a (n-) nyHH^arH xoccajiapra sra  6yjia^H.

1) 6np f iy j i  ( y c T y n )  9JieM eH T Jiapn KBaflpaTJiapHHHHr ftiiiHHflHcH 6npra tcht:

1- Ba 2- x o c c a j i a p r a  3ra  O yjrraH  || a y | |  M a ifw u a  o p T o ro H a j i  M a rp H u a  f le H « j ia * « . 
A o p T o ro H a j i  M a r p n u a r a  TecKapH 6 y J ira H  A ~ x MaTpnua (k;. 06parHaa MaTpaua) 
n p a n c n o iiH p jia H ra i i  A'  M a T p n u a  6HJiaH m oc  T y iu a a n . O pT oroH aji M aTpH uaH H H r 6apqa 
x y c y c H fl ^H ftM aT JiapH  eKH 0 . a .  MO^yJiH 6yftH M a C H p ra  l e n r .  Bapqa 0 .a .  jiap T y n - 
jiaMH o p T o ro H a ji  r p y n n a  ^ e 6  aT a .n a^ H raH  r p y n n a  xaiiJKHji i^HjiaAH.

n

/ = i
n n

2) ^  aikaj k =  0 (i +  j), Y  aki akJ =  0 (i t  f). 
k M  A==i
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K,yfiHAarii Teopeina ypm nnAnp: y3rapyBMH-iapiiH 0 .a . HHHr ^ap ^aiiAaft KBaA- 
paTHK (JlOpMaCHIIH onpop K03 lb(j)HU,HeHT.nH KBaApaTJiap HHI HHflHCHra KeJITHpHlU MyM- 
khh. A rap  KBa,;paTHK ijjopMaiiHiir K03{)(|)HHHeHT;iapn ^a^H^HH 6y^ica, 6y  K03tt)(j)H- 
UHeHTJiap ^aM >;anHKHH 6y;ia,aH.

M ncojuiap: 1) yn y.n>roB.nn Ebkjihji, 4>a3ocHimnr KOopAHHaTaJiap 6oujh  aTpotfin-
fla rn  aftjiaHHuin 0 .a . flnp; 2) ( / , = — Xi (i =  1, 2............. n) y3rapyEqnjiapHH ajtMam-
THpHUi CKa.iHp KynaftTMara HHc6aTaH 0 .a . ^ n p  (^ . C K ajiapnoe npoH3!>eAeHHe);
3) KyfiHflarH MaiDHua opToroHa.i MaTpnuaAHp:

I cos qp — si n qp 0 \
( sin  tp cos cp 0 ,
\  0 0 — 1 I

4) Arap {elt e,,  e3} ea {f ,, f2, f3} cncTeMa 0pT0H0pMa.n BeKTopjiap cncTeMacn 
CyJica, y ^oJiAa A (e/) =  f t (6yH«a i =  1, 2, 3) ^opwyjia 6n.iaH 6epn.irau A mh-
3HKJIH aJIMaUITHpHUI O . a . AHp.

' atj  MHi^aop (K03$({)HUHeHT) e, na f j  (6yH aa i, j  =  1, 2 , 3) BCKTopjiap opacH^arH 
6ypqaKHHHr KociiHycHHH 6 h j i .ih p c h h  Ae6 (j)apa3 KHjtaftjiHK. y  j^oji^a 6y k o 3(})())h - 
UHeHTJiapAaH Ty3H.iran MaTpnua opToronaji MaTpnua 6yjiaAH. By M aipnua {e^ e2, e3 } 
6a3Hc^a opToroHaji A  ajiMauiTnpHUiiiH H(}>OAaJiaftAH. 0 .  a. MaTeMaTHKaHHiir Kyn 6y- 
flHMJiapHfla i;apa.TaAH. >KyM.ia,nan aiia/iHTim reoMeTpHHfla 2 - TapTH6.nH arpH mh3hi^ 
(CHpT)HHHr TeHrJiaMacHHii KaHOHHK m a K J ira  KejiTiipHm Maca.iacH O . a . h h h t  KBaapa- 
t h k  ^opMacHiiH Onpop Kos^HUHeHTJin KBa^paTJiap HHFHHfliiCHra Ke.nTHpHiu Macajia- 
CHra TeHr KyMJiHAHp.

Xoc O . a. Ba x o cm bc  O . a . Jiap 6y.iaAH. Xoc O . a . MaTpniiacHHHHr fleTepMHH- 
8 h th  +  1 ra  Tenr (f;. OnpeAe.nHTe.ib), xocMac O . a . MaTpHnacHHHitr AeTepMHHaHTH 
sca  —  1 r a  Tettr. XocJiac O . a . jiap F-bkjiha (})a30CHHHHr KoopAHttaTaJiap Couih aT- 
po(J)HAa aKCjiaHHiu GitJiati a"MaHTnpH.nmi.HAHp.

A ^ a C .: H . M . T e  ji b $  a  h  a .  JleKHHH no  jiHHeSjfoa ajiref)pe, rocTexH3,naT, M .,  1951,

OPTOrOHAJIbHblE TPAEKTOPHH —  0PT0r 0HAJT TPAEKTOPHHJIAP —  6 e '
pHJiraH MH3Hi  ̂ ei<H c n p T J ia p  oH jiaciiH H H r >;ap 6np >ih3Hfh c k h  ^ a p  6np c h p t h h h  TyFpH 
6yp'iaK ocTHAa KecyB'iH a rp n  >iH3Hiyiap.

x 2 y 2 x2 //2
M acaJiaH , ~  %2 _  c2 =  *• A , > c > 0  rn n e p 6 o J ia  p  —  ^  _  e a =  i ,

0  C  |X <  c  3JiJiHiicJiap OHJiacn ywyn O . t . Aiip (i^. Co^ioKycHbie KpHBtje), 6yHAa X Ba 
H  —  OHJiaHHHr n ap a M eT p jia p H . T y F p n  >iH3HH;.iap A a c T a c n  M apKa3H A acTaH H H r M apKa3H 
CHJiaH yCTM a-ycT TyiuyBH H  KOHueHTpHK a f l j ia H a j ia p  0H.TacHHHiir O . t . Anp.

O P T O rO H A J Ib H b lE  W HKUHH —  OPTOrOHAJl <t>yHKUHJIJIAP. <DyHKUHa- 
jiapHHiir 6npop mh3h^jih (J>a30CHAa CKa-iap KynaflTMa (f;. CKa.iHpitoe rpoH3BeAeHHe) 
aiiH^jiaHran 6yjtcHH. A rap  6y  ij)a30HHHr hkkht3 / Ba g  <J)yHKu,HHCHHHHr CKajiap 
K^naflTMacH HOAra TeHr 6yACa, 6y c})yHKii,HHJiap 0 .  (}). 6yAaAH. Macajtatt, f  *y4)T
4)yHKUHH (l^. LIeTliaH (J)yHKU,HH) Ba g  TOH 4>yHKU,HH (l^. He>teTHaH (JiyHKUHH) ^viiH- 
A arn cKajinp KynaflTMara HHc6aTaH opToroHa^AHp:

+1
(/. g)  =  j  f ( x ) g  (x) dx.

- l

0PT0H0PMHP0BAHHA5I CHCTEMA (})yHKUH"i — (})yHKii.HHJiapttHHr OPTOHOP- 
MAJIJIAUirAH CHCTEMACH. B npop CKajiHp KynauTMara HHc6aTaH O . o. c. —  iuyH-
Aaii q>!, (p2..............% ,  . . .  (})yHKu,HHJiap cncTeMacHAHpKH, 0H ,iara ^ap am jtn  ^ ap  6np
4>yHKUHHHHHr CKa.nnp KBaApaTH (i;.)  6 n p ra  TeHr, cHCTCMaHHHr HCTaraH HKKHTa TypjiH 
xhji (})yHKUHHCHHHHr CKaAHp KyriaftTMacH (k . CKaAHpttoe np0H3BeAeHHc) sc a  ttojtra 
TeHr . M acajian,

1 s in  n x  cos n x



OPTOUEHTP

(JiyHKuHHJiap cHCTeMacH

TC

( / .  S) =  j  f (x) g  M  d x
—TC

CKajigp K ynaiiTM ara HHcQaTaii opTOHopM aJiJiamraH.
<t>. o .  c .  h h h t  a c o c H i i  M a c a j ia  ia p H A a H  6 « p H  <j>yHKU,HHJiapHH O .  o .  c .  h h h t  (JiyHK - 

UHH-iapn 6y:"iH'ia i^ a ro p -iap ra  eftH ui^np :

oo

= 2  C^n(x). n
n — 1

5̂ a A J ia 6  H H T e rp a .T .n a iu  h m k o h h h t h h h  > ;n c o C ra  o j i h 6  Cn K03(i!4)H n ,n e H T .ia p  y q y n  n y i iH -  
f l a i H  i+ )o p M y jia [iii x o c h j i  i^HJiaM H3 :

b

C n =  j* P ( x ) f  (x) <P„ (x) d x
a

b

(O y  ^ O J i^ a  CKa;iap K y n a n T M a  ( / ,  g) =  j  p ( x )  f (x )  g  ( x )  d x  K a C n  e 3H JiaA H , 6 y H A *

a
/> (x )— eupO p  4>yHKUHH).

Arap a  — —  n ,  b =  n , p  ( x )  =  1 6 y jic a , y  ^OJifla (* ) eiiHJiMa /  (})yiiKUHHiimir 
OAaTAarn O y p b e  ^ a T o p n ra  eftHJiMacn 6yjiaAH.

<!>. o .  c .  H a 3apH H C H  a c o c a H  M aTeM aT H K  (J)H3HK3H H H r n e r a p a B H f t  w a c a j i a j i a p n  T e H r-  

j ia M a j i a p H im  e w n u iA a  K y ju ia n H J ia A H .
O P T O ltE H T P  —  0 P T 0 M A P K .A 3  —  yw6ypqaKHHiir yqajia 6aJiaHAJiHrH KecHuiaAH- 

raH nyi^Ta. O . ra 6aFHuuiaHraH naTop TeopeMaJiap 6op, MacaJiaH: 1. yHSypqaKm m r  
OFHpjIHK MapK33H (MeflHaHajiapHHHHr KeCHIllHUI Hy^TaCH), TaUI^H MH3HJiraH AOMpa- 
^iHHr MapK33H Ba O .  6np TyFpH HH3Hi^Aa eTaAH. 2. ABC  y46yp'iaKHHHr opTOMap- 

Ka3H (189- pacM) yqjiapn 6epH.;iran ABC  y i 6ypqaK 6ajiaHA*fiHKJiapHHHiir acocjiapn,na 
eTraH t \L M  y iS y  p iaKKa hhkh HH3iuiraH aftjiaiianHHr MapKa3H 6yjiaAH. 3. #TKnp  
6yp>iaKJiH ytiSypqaKHHHr O. yHHHr HMHAa, yTMac 6ypnaKJiH yM6ypqaKHHKH yiiAaH 
Tauii^apHAa eTaAii Ba TyFpn 6yp'iaKJiH y 'i6yp'iaKHHKH TyFpn 6ypiaKHHnr ynn CHJiaa 
y c T M a -y c T  T y u ia A H .

0 .  Tymyii'iacH 6at3aH Hcauira aohp reoweTpHK MacaJiaJiap emiuiAa ^yjuia- 
HaAH (i .̂ TeoMeTpHqecKHe nocTpoeHHH). MacajiaH, AB  AHaMeTpjiH Aonpa 6epujiraH 
(190- pacM); AOHpaAan Taiu^apHAa 6 ep H JiraH  N  Hyi^raAaH AB  ra ^ai^aT 6HTTa iH 3- 
f h ' i epAaMH 6njian nepneHAHKyjinp ncaHr; 6yHAa afijiaHanHHr MapKa3H 6epHJiMaran. 
By nepneHAHKyjinp 6yHAaft acaJiaAH: A N  Ba BN  JiapHH yTKa3as*H3, K  Ba L ny^Ta-

19— 1334
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jkphh ^ochji cynrpa ABN  y>i6ypqaKHHHr AL  Ba BK  OajiaHAJiHKJiapHHH
\TKa3aMH3. AL  Ba BK  JiapnHHr KecHiiiHio Hy^racn Cy-iran S  Hyi^Ta ABN  yqfiypqaK- 
i nnr O. 6ymp,u, myHHHr yqyH yMHHMii 6a;ianA.fiHK S  0pT0MapKa3 op^ajiH yTaflH; 
CyHflaH NS  —  H3jiaHraii TyFpH mh3Ki^ SKaHjiHrH kcjih6 mhi^ah. A rap  N  uyi^Ta AB  
AHaMeTpHHHr AaBo.\inra npoeKitnsijiaHca, y  j^ojiab nepneHAHKyjiap 6»p 03 6omi^a>ia 
i:VJi 6njiaH HcaAaAH; arap BN  (Skh AN)  KecMa aftjiaHa 6HJiaH 4>ai^aT 6Hrra B 
(ckh A) yMyMHH Hyi^rara 3ra f>y.'ica, y xo.iAa BN  (ei<H AN)  KecMa H3JianraH nep- 
neiiAHKyjiHp 6y.naAH.

TpeK. o p 0 o £ —  TyFpn, MyHTa3a\i; .m t . ce n tru m  — MapKa3.
OCEBOft BEKTOP — BEKTOP — opHeHTHpjianraH d)a30Aarn OAaTAarH a bck- 

Top (KyT6Hfl) 6yjiH 6, d;a30HHHr opH^iiTaunacH K;apaMa-n;apiiiiicHra y3rapranA a i^apaMa- 
^apuiH  (—  a) BeK Topra a.nM auiaAii.

M n co jijiap : 1. M k k h  B eK T opm inr EeKTop KynafiTMacH (i^. BeKT0pH0e npoH3BeAe- 
hho ) V . b . 6y.73Aii >iyHKH y  >ian KoopA iinaTa cHCTeMaoHAaH y n r  CHCTeMara Ba aK- 
c iiiw a  yTHUiAa ^ a p a \ ia - i \a p u ii i  BeKTopru afviaHaAH. 2 . K ^ t th i^  jk h c m h k h t 6n p o p  yi^ 
aTpo^H A a afljiaHHiL'i!AarH 6ypMan Te3.riH m  S . b. 6y.iHiLJH m>'mkhh, MyHKH yiiH y^iiH H r 
MycCaT fiyHajiHuiH i^aHAaii T aH JiaH raim ra  K apa6 a rjia H iiu i yi^HAa 6n p o p  TOMOnra fiy- 
HaJiraH BeKTop 6n.iaH  TacBnp.naiu MyMKHH.

S .  b. nceBAOBcKTOp § kh aKCiia.1 BeKTop ^aw Aei:H,iaAH.
OCHOBAHHE nHPAMHflbl — nHPAMHflAHHHr ACOCH — nHpaMiiAaHHHr eî H 

6yJiH6, y  nnpaMHAa (i^.) ^ ochji 6yJiaAHran Kj?n ei^JiH 6ypMaKHHHr 6apMa ei\.napHHH 
KecyBMH TeKHCJiiiKAa eTaAH (i^. TpaHb).

OCHOBAHHE CHCTEM bl CMHCJIEHHJI —  CAHOK, CH CTEM ACH H H H r ACO- 
C H - £  >  2  6y.araH J^ap ^aHAafi n aryp a .! co h . A coch  g  6yjiraH  caHOi^ cncTeMacHAa 
^ap KaHAafi CyTyH coh  paf;aM.'iap pe6 aTanapman aa g  TaAan opTHi^ 6yjiMaraH ^ap  
xhji dejirnjiap  epASMii 6 n .iaH C3hjihuih MyMKHH, 0, 1, 2, . . .  , ( g — 1) —  6yjiap  

pai^aMJiapAHp. M acajiaH, g i g 2gs  . . .  g n coh h h h  g , g n~ l  +  g 2g n~ 2 +  . . . +  
+  g n - i g  +  gn. KyptiHHiuAa esiim  MyMKHH, 6yHAa g t —  0 , I, 2 , . i . , (g  —  1) pa- 
^aMJiapHAaH 6npH.

A rap  g  a coc kiimhk (MacajiaH, 'g — 2) 6 y jica , yH>ia i<aTTa 6^jiMaraH conjiapHH  
» y A a  y3yH k h .ih 0  e3Huira Typpn KeJiaAH, 6opAH-io g  a coc  jK ysa KaTTa (MacaJiaH, 
g  =  60 ) Cyjica, 6y  caHOi^ CHCTeMacHAa 60  Ta paKaM (0  ;i,ari 59  raMa) e3Hiura 'ryppn 
KejiaAH, 6y  3ca co;i.'iapHH feHuiAa Ba afiHHK,ca, yjiap  ycTHAa aMajuiap 6a»<apHiUAa 
KaTTa i^h":hhmii.ihk TyrAHpaAH. A co ch  g  =  10 6y jiran  canoi^ CHCTewacH yMyM tom o- 
miAaH i^a6yji i^iLiHHraH.

K,. OiHCJieHiie, flBOHMHaa cncTOMa CMHC.ieHira, ,0,ecflTHMHaa cHCTewa cmhc-ic -
KIIH.

OCHOBAHHE CTEIIEHH a” — a flAPA>KAHHHr ACOCH— a cohhahp. K,- CTe- 
nenb, Bo3BeAe'Hiie b cTeneHb.

OCHOBAHHE TPEyrOJIbHHKA — yMByPMAKHHHT ACOCH — y>iCypMaK to- 
MonjiapiiAan iicTarau 6HrracH 6yJino, finpop My.Toxa?.a.iapra Kypa 6011'^a TOMOHJiapn- 
fl.au (Jiap  ̂ ^HJiaAH. Maca.naH, yMfiypMaKHimr AB  TOMOHiira . yHHHr rjapuiHCHAarH C 
yMUAan 6a.ianA.rniK yTi<a3H.nca, y ^oJiAa AB  tomoh —  y .  a. CyjiaAH. AC =  BC 6yji- 
ran TeHr en.iH ABC  y !i6yp>iaKHHiir acocn Ae6 uiy yMoypMaKHHHr AB  TOMOHHra att- 
TH-iaAH.

OCHOBAHHJl TEOMETPHH — TEOMETPHfl ACOCJIAPH — 3JieMeiiTap (E b k ah a) 
reoMeTpHH, JIo6aMeBCKii;”i reoMeTpnsicn Ba 6orui^a Typjui xh .i  reoMeTpimJiapnHHr Ae- 
Avkthb (aKCHoyathk) rysn-iHuiHHii ypraHyBMH MaTewaTHK (jiaH.

EBK-iHAHHHr 6euiHHMH n o cT y jia T H H ii nc6oT.iauira o h a  y p H H H iu jiap  ^aKHAarn Ma- 
cajia, ai<cHOMa.iap CHCTeMacmiH TeKiunpiiuiHHiir 3h a a h h t c h 3.i h k , MycTaKH-iJiHK Ba 
Ty.najiHK Ka6n yMyMHH vacajiajiapn T. a. Aa ypraHH.iaAH. T. a. hh ypraHHHiAa ne- 
AaroriiKa HHCTHTyTJiapu Ba ynHBepcHTeT-iapHHHr CTyAftiiT.iapH MaTeMaTHiOAarH aK- 
CHOM3THK MeTOAHHHT pOAH 6H.iaH T3HHUI3AH.

A,na6.: H . B. E h m 0  b, Bbicinaa reoneTpna, M ., 1953; A. B. nordpejiOB, JleKUHH n» 
.ociioBaHHHM reOMCTpHH, XapbKO.B, 1958; B. H. K o c t h h ,  OcnoBanKa reoMeipHH, M ., 1948.
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OCHOBHA51 TEOPEMA AJlTEBPbl KOMHJfeKCHblX MHCeJI —  KOMnJieKC CQUJrap 
AjirEbPACMHMHr ACOCMH TEOPEMACH — KOMiaeKC coHJiap MaflAOHHAa ^apajKaca 
n (n >  0) fiyjiran >;ap KaHflafi f  (z) =  a0zn - f  a^ "- 1  +  . . .  +  an Kynxa1; [rtyii;;a 
(i, ^  0] /  lz) =  0 n h i-;ai[oaivit'!HTnpa,nnraH Kav.n,aa CHTTa zx H.riAH3ra sra  SKaHJinrn
^an,HAarn TcopeMaAnp. A. a . t. Ba Ee3y TeopeMacHAaH KeJinC mhi^iahkh, /  (?) Kyn- 
\aA  KOMB-ieKc coH.iap MafiAOHHAa poca n ia  HJiAH3ra s ra (yjiapnHiir nappajii:; u 
j^HCoSra oJiimraHAa). Xai;nKaraH };aM, Be3y TeopewacHra acocaH, 'f (?) Kynx,aA z  — z , 
ra  (^ojiah!\CH3) oy.iHiiaAH, siwih /  (z) =  f L (?) (z — ?t ), 6yHA3H sca (n — l)-,napaKa.'M 
fi (z) KynxaA, A. a . t. ra Kypa, z„ m w o ra  sra 6yjiaAH AeraH xy^oca mhi^ah ^  
?;0Ka30. O^HfaTfla Cii3 f (?) niihT poca n Ta hjiahsh 6op ^eraH xyjiocara KeJiav,a3: 

/  (i) =  a0 (z —  2i) (z — z j  . . .  (z — zn).
By TeopeMaHimr A . a. r. a c 6  aTajiiiuiHHimr ca6a6n  iiiyiiAaKii, X V 11— X V 111 

acp.napAa a.;roo; anniir acocwft MasMymi Tcnrjiawa-iapHH eqHiiiAan ii6opar uyjiran. 
A. a, t .  iih GnpiiHHii 6y.:i;6  X V II acp ^a  $paH uy3 vaTeMaTKra TKnpap ncGoTJiaran, 
1799 fiHTAa iitMiic MaTCMami ii Taycc 3ca yHH anm ^ Hc6oTJiaraH,

Xo3Hpni LaKiAa A. a. t . nimr 6np He>ia n c6 o T jiap n  MawiyM.
OCOCEHHA51 M A lPiiU A  — MAXCYC MATPMUA — i$. RijpojKAeHHafl MaTpHua. 
OCOEA3 TOMKA — MAXCyC H yi\TA : 1°. F (x, y) =  0 TeHraawa 6iuiaH Cc- 

pHJiran srpn 'liriHxnunr M. n. —  P0 (x0, y0) Hy^Ta 6yjiH6, yHAa

—  = 0
ox „

dF
Ba rdy L

0.

F (x, y) =  0 TenrjiawaAa x, u y3rapyom «iapAaH >;eq Shdh yMyMaH aftTraHAa P0 Hy^Ta- 
HHiir ^ a p  i^aHAaii kihih k  aTpot|iHAa >;aM HKKHHMiiciiHHHr (jiyHKUimcn ciicjjaTHAa h ' | o  
AaJiaHran 6 y jin iu H  mvmkiih sw a c . Arap F h h h t  hkkhhw h xycycHit j;ocii.iaj!apH;i,: ii 
6aT)3HJiapn P0 nyn,TnAa 6np BaKT^a HOJira afijtaHMaca, srpH HH3Hi;iiHiir P 0 Hyi;Ta 
aTpo^H A a ^SHAaft 6y,nHm ii KynHHMa i^yfiHAara A HHHr feUiopacH 6H.iaH anm^JiaHaAH:

A =
d*F 

dx2

[  d2F 

\  dxdy , P0

A ra p  A > 0  6yJica, M. h. siKKa^aHraH HyfjTa Cy-iaAH (MacaJian, <jl  —  x3 -f- ** =  
=*= 0  3rpH mh3hi^ y iy H  KOopAimaTaJiap 6 o il'k  6y.iann) ; a ra p  A < 0  G fjica, s r p a  ';n- 
3H^ 6 y  HV^Ta/va y 3HHH-y3H KecaAH (MacajiaH xr —  y 2 =  0  s r p n  MH3Hii KoopAHHara- 
jiap  6ouiHAa y3HHH-J'3H KecaAH); a ra p  A =  0 Gyjica, M. h. HHHr xapaK T epa  ^3kh- 
AflrH Maca.naHH HiiaAa m vkvppok TeKHiHpHiu 3apyp.

2°. A»4xi)epeHUKaji reurJiaMajiap na3apHacHAarH M. H, — myiiAafi P0 
dy A (x ,  y)

Hyî TaKH, 6y nyi^raAa =  q  \ x ~"y) TeHrJiaMa yHr tomohhhhht cypaT Ba Max-

pawH 6np BaKjTAa HOJira aftjiana^H, 6yHAa A (x, y) Ba B (x, y) jiap Ba yjiapHHHr 
6HpHHMH ^ocfijiajiapii P0 Aa y3.’iyKCH3.

M. h. iiHHr aTpoijiHAa iniTcrpaji arpn MH3iu;jiapHH (î . HHTerpajibHbie KpHBbie) 
TeKUiiipHui yMyn

f d B dB I

(  dx x„, u dyy o - 1\ dA

\ d x
X o , y. d‘J

x„, y o

A'o» Uo

M3T-
pima-

dB

dx xo.y* dU
dA 1
dx L ,, du\x 0' Vo -

Ar'0» HO

- X
*o- yo

=  0

xapaKTepHCTHK TeHTJiaMacn ry3HJiaAH.
Arap 6y T e iio a M a H iiH r  Ba H JiA H 3,iapn  j;a i\H ^ H a  

Ba h x  >  0 6yvica, M. h . T y ry H  (k;. y3eji)  AeftHJtaAH. 
CH<{iaT TOMOHAaH T eK iiiH pH jiaA nraH  HHTerpa.T a r p n  MH3Hi^Jiap 
TyryHAa 19i-pacMAa lacBHpiaHraH KypHinuuAa 6yjiaAH. 191- pacM.
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A rap  Xj =j= X2 Ba A,t  k2 <  0 6yjica, v M . h. a ra p  (i^. Ce^jio) CyjiaAH.
X, ua Xj mAH3.iap  coc[> MaB^y.w SyjiMaft, KOMn.neKC CyjiraHAa M . h . s rp n  iH 3HiyiHHr 
tfiOKycH CyjiaflH. X aP ^aHAaft HHTerpaji hh3hk, (JioKyc aTpocfnwa qeKCH3 Kyn MapTa 
CypaJia^H.

Co<j) MaBXVM 6yjiraH  X, Ba H.i;iH3.nap M . h. h h h t  xapaKTepHHH Tyjia aiiH iyia6  
f e p a  oJiMaftAH. B y  x.o.i Ba =  0  6y.'iraH xo.’i HHa^a nyK yppo^ TeKuiHpmiuiap 
M3B3yHflHp.

3 ° . E h p  i\HHMaTJiH &HajiHTHK cJjyHKUHHHHHr (i^.) M . h . ch —  (J)yHKu,HflHHHr aHa- 
jihthkjihth 6y3HJias,nraH nyi^TaflHp. A rap M . h . hhht 6omn;a M . h . Jiap wofijiawM a- 
ran aTpo<})H MaBwyA 6 yjica , 6 y  Hyi^ia aKKa.iaHraH M . n. AeftHjiaAH. A ra p  l im  /  (z) (* )

z -*o
naB w yA  6 y jica , HKKa:ianraH M . h . 6apTapa({) KH-iHnaAHran M . h . AeHH.iaAH. A rap  
l im  /  (? ) =  oo 6 y jic a , z0 M axcyc nyivra KyT6 AefiHJiaAH, arap  KOMiiJieKC y3rapyEM H- 
z^ z ,
HHHr KenrafnHpH,iraH TeKHC.iHrH.ua (K,. KoMn.iieKCHbie HHc.ia) (*) jihm ht MaBwyA 
6yJiMaca, e0 ny^Ta My^HM M . h . AefiHJiaAH. A rap  zQ HyKTa 6apTapa(j) HHJiHHaAHraH 
M . h . 6y jica , /Topaii fjaTopHAa (f^. JlopaHa pn^) z —  z0 h h h t  Mam}iHfi A apaw ajiapn 
6yJiMafi«H; a ra p  zQ HyKTa .^yifi 6yjica, .HopaH i^aTopHAa z  —  za h h h t  —  pjx&a khmhk 
CyjiraH Aapa»:aJiapH ?;aTHaiL!MaH/iH (p —  6yTyH Myc6aT coh, CynAaii s h t  KaTTa p  co h h  
HyT6HHiir TapiH 6n AefiH-naAH). M y^rni M . h . Aa z —  zQ h h h t  MaH(l'Hi" flapajKaJiapn 
seKCH3 Kyn MapTa yqpafiAH.

B y  TeopeMa ypHHJiHAHp: (j>yHKiiHHHHHr Aapa*aJiH i^aTopH Hi^HH-iauiHm AOHpacn- 
HHnr nerapacHAa 6 y  i^aTop 6HJiaH TacBHpJiaHyBMH 4>yHKU,HHHHHr KaMHAa 6nTTa M . h. 
ch M aB*yfl.

OCOBOE PEUIEHHE (hjih oco6bifi HHTerpa.i) AH({Kt)epeHU,HajibHoro ypaeHeHHH —  
^H(j)(J)epeHU,Ha.i lenrjiaM anH iir MAXCyC EHHMH (eKH M axcyc HHTerpaJiH) —  ^ap 6np  
Byi^TacHAa aronaJiHK 6y3HJiaAHraH eiiHMAHp. A rap  xenr.riaMa 6 hphhhh  TapTH6jiH 6y.n- 
ca , y  ^ojifla M . e .  ra yiKa3H.iraH ypHHMa fiyHajiHiiiH 6y"iHqa M . e . hhht ^ap 6np  
Bvi^TacHAaH HHa 6 h t i3 HHTerpaJi srp n  hh3hk yTaflH. y'  — f (x , li) TeHrJiaMaHHHr 
M. e . HyKTa.iapHAa JlHnoiTiu mapTH (i^. JInnu;Hua ycjioBHe) 6a>KapHJiMafiAH.

M . e. AHtjirfiepenuHaji TeHTJiaMaHHnr yMyMHfi hhterpajiHHH (i^. 06m,Hi"i HHTerpaJi) 
jiochji i^HJiyBHH F ( x , y , C )  HHTerpa.'i s rp ii iH 3H^.iap OHJiacHHHHr ypaMacHAHp. M aca-

(x +  C )a
/iaH, y  =  y  y  AHijxjiepenuHaJi TeHrjiaMaiiHHr yMyMHii HHTerpajiH y  =  — ^------ /!an

«6opaT (napa6o.ia.nap oiuiacH). t j =  0  M . e .  m y oHJiaHHHr ypaMaciiAHp.
OCTATOHHblH MJIEH npn6,iH»:eHHoft (j)opMy.ibi —  TaKpnCH'1 (jjopMyjiaHHHr KOJl- 

AHK XAflH —  6epHJiraH c{)op.My.ia 6H.ian TacBHpjianaAHran Htjjo^anHHr aiiHK, Ba Tai^- 
Ph6h9  KHHMai .iapn  opacH,iarH afiHpMa.

K- V  ^ai^HAarH Maca.iaHH TeKUiHpHm yqyH yHH 6aJsOJiaf: (naMajiaP) 6hjih iu  My- 

j^HMAHp. M acajiaH, y r  2 »  1 , 4 1  TaK;pH6Hii (})opMyjiara > 2  =  1 , 41  -f- R  3hhi^ TeHr- 

Jihk moc KejiaAH, 6yHAa R  MHiytop 1 , 4 1  h h h t /  2  ra  H^HHJiaiuiimHAarH K - 6y- 
naj\h, 0 ,0 0 4  <  R  <  0 ,0 0 5  sKaHJinrH MauiyM.

K- acHMnTOTHK (jiopMyjiaJiapAa ^aM yqpaftAH, MacajiaH, x  a^h  ouiMafiAHraH 
ty 6  coHJiapiiHHr HeMTa 3K3hhhh  Htj>oAa.iafiAHraH n  (x) coh acHMnTOTHK (jiopMyjia

n  (x) =  —  +  O [ x e ~  <ln x) 1 
ln x

6HJiaH H(j)OAaJiaHaAH, 6vHAa n  —  y  A an kh>ihk 6y jiraH  HxTHepnft Myc6aT coh; 6y

X
epAa x ^ 2  y iyH  n ( x )  B aj ^  (j)yHKU,Hfljiap o p a c H A a r n  afiHpMa 6yjiraH  K'

O [xe— (ln *) |J-J maKAHAa §3HJiraH, 6yHAa 0  ^apijiH K,- iiHiir a6co.noT KHftMaTH 
Cxg— (*n x) K3TTa 3MacAHrHHH 6HJiAHpaAH, c  — ysrapMac Myc6ai Mmyjop.



o o T P o rp A flC K o ro  m e t o a

$yHKUHHJiapHH Tanpnfmri TacBHpjioBqn (J>opMyjiajiap,na j^aM K,. 6yjiaAH. M aca- 
jiaH, Teftjiop ^opM yjiacHM  (n,.) R n(x) K,. HHHr JlarpaH w  K ypcairaH  maK;iH

/<"+■> (x + m  +1
K n W -  (n  +  1)1 n

C^jiaAH, 6yH.ua h =  x  —  a , 0 aca Cnpop coh 6yjiH6, 0 <1 © < 11  - B y  ^ o -w a  K,. 
h h h t  6a^ ocn  (n  +  l)-x,ocHJaHHiir xapaKTepnra 6ofjihi^. K BaA paiypa (JiopMyjiacn, 
fiHFHH^H (^opMyjiacH, nnTepn0.iHU.H0H (jjopMyjiajiapAa J?aM K . X,. G y n a w .

0CTP0rPAACK0r 0 METOA —  OCTPorPAflCKMfll METOflH — f dx  aî HK,-
J  Q (x)

Mac HHTerpajiHHHt pauHona.i khcm hhh awpaTHiu weTo^H^np, 6yiiAa Q —  KappajiH hji- 
flH3.iapra .sra 6yjiraH /i-A apaw aJin Kyn^aA, P(x) 3ca Aapa>KacH m < n  6 y jira a  
Kyn^aA.

Arap P  (x) :Q  (x) HHc6a r ^HcnapMac TyFpn Kacp 6yjm 6, Q (x) Maxpa>KH Ty(l 
KynafiTyBqHJiapra aw pajica, ht>hh Q (x) =  ( x —  a )k . . .  (x2 +  p x  +  q)m 6yjica, 6y  
Kacpflan o.iH nraii HHTerpaji i^ypHAarH hkkh  KypHHHui^arH KacpAan oJim raH  HHTe- 
rp a ju iap  ftHFHHAHCH maKJiHfla TacBHpjiaHaAH:

A t A t  Ah M^x +  N  ̂ M m x +  Nm

x — a (x — a)"1 "  ' (x — a)k' x1 +  px  +  q "  ‘ (x2 +  px  +  q)m ’

6yHfla Alt A2, . . .  Ak, M u M 3..............Mm, Nlt N 2................ N m—  6npop y3rapMac
K03(j)(J)HUHeHTJiap. Arap k (§kh m) 6npAan KaTTa 6yjica, 6hphhmh KypHHHUiflam 
6apna KacpjiapHHHr HHTerpaJiH (6hphhmh Kacp^aH Taui^apH) KyrH^arH (jiopMyjia 6h- 
jiaH TonHjiaflH:

A A 1

{ x - a ) k ^ - _ f e _ r ( x - a ) ft- ‘  +

H k k h h h h  x h ji  K ypH H H W flarH  6 a p q a  K a c p jia p H H n r H iix e rp a jiH  s c a  K^yftH ^arH  m aK JiA 3 
TacBHpJiaHa^n:

r Afa+iv . _____ r (x ) . ,  rJ (jfl +  px +  q)m dx ~  (* •  +  px +  q)m- i  +  AJ r

dx
2 +  px +  q

By HaTHwa/iapHHHr âMMacHHH xcaMJiaraHfla ^yHH/jarn KypHHHumarH TeHrviHKHH
^OCĤ  Î H.iaMH3:

r p ( x ) . p m  . r p * ( x )J Q(x) ~  Qi(x) +  J QaU)

6 j<HAa Pi(x Y- Qi(x) A3h o.iiiH raH  H H T e rp a jfm n r p a u n o n a j i  i^hcmh roi^opHAa aw paT H Ji- 
raH pauHOHaji i^HCMJiapHH KyiiiHiu fiyjiH  Cmiau x o c iiji k ,h jihh  s a h  Ba M axpawH

Q Jx) =  ( x -  a)k~ 1 . . .  (x* +  px  +  q)m~ *

{^JlraH T^FpH KacpHH TacBnpjiaftAH.
HHTeipaji 6ejirncn ocTHfla i^oJiraH P n (x ): Q2(x) Kacp

A M x  +  N
x —  a Ba xl -|- px  - j- q
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uiaKJiHAarH Kacp.iapHH ^yiumiiflaH >(o c h ;i ^ hjihh3^ h  Ba uiyHHHr ywyn waxpawH 

Q ,(.v ) =  ( x  —  a)  . . .  ( x 2 +  p x  +  q)

C y jira n  Ba K appa.m  K ynaiiT yB itH .iapra  (H .i,aH3.aapra) s r a  6y;iM araH  T yF pn Kacp 6yjiaflH , 
h w ih  6y  Q 2(x) Maxpa>K ^aM 6omjiaHFH'i KacpHHHr Q(jc) Maxpa>KH s r a  6 y j ir a n  Kynaft- 
TyRMH (H.iflH3) J ia p ra  sra 6y.naflH-K>, jickhh  6 y jia p  6 h p iih h h  / la p a w a /ia  ^aTHa:ua/i,H.

PaBiuaHKH,

Q[x)  =  Q i ( x ) - Q j ( x ) .

O c rp o rp a ,n c K H H  T y p p H  pau .H O na .1 K a c p n H H r  H H T e rp a .n i/ iaH  P x( x ) : Q ^ x )  p auH O H a ji 

i^hcmhh H H Terpa.T  ,xh co6  M e T O ^ - ia p H ^ a n  ^ O H f la - ia n M a c A a n  cotj) a .n re6 p a H K  fty ji 6 H.naH 

a w p a T H iu  M e T O ^H H H  T o n a n -

3 h i ' aBBaJ i Q(x)  cjiyHKU ira  6 H .ia n  y m m r  Q ' ( x )  ^ o c H J ia c im iiH r  3H r  K a rT a  y M y M H ii 

C y jiyB H H C H  6 y j iM H ii i Qx(x)  h h  (M a c a . ia n ,  H b k j ih a  a j i r o p n r M B  e p A a M H  6 iiJ iaH ) T o n a M H 3 , 

Q j ( x )  h h  aH H i^ jia6 , Qo(x)  —  Q ( x ) : Q , ( x )  h h  T o n a M H 3 . L L iyH A a H  c y H r  O c T p o rp a A C K H ii  

T c i ir -T H r ii^ a  (( j io p M y j ia c H A a )  H K K H T a  P x(x)  E a  P 2 ( x )  n y n ^ a / tH H  a H H i^ a u !  K O J ia n n . H 3 - 

j iaH a e T ra H  P x(x)  B a  P«(x)  K y n x a f l j ia p H im r  A a p a w a j ia p H  mcJC p a B H U if la  o j i^ h h  T o n H J ira H  

Q ,(x )  B a  Q 2(j>c)Kypj\aA.na'p a a p a jK a c iw m  nacT  6 y j i r a n n  y i y n  6113 y j ia p im  O d p o rp a A C - 
k h h  TeHr-inrHAa a H iii^ M ac  K 0 3 ;[)!j)nuHeHTJiap 6 iiJ ia ii e3a M ii3, cyHrpa aca  6y  TeHrjiHK- 
h h h t  iiKKa .na  t o m o h h h h  AH<jx})epeHii,HajiJia6 , l^ y f t iw ir H  aH H iiaT H H  j^ochji i^HJiaMH3 :

P ( x )  l P L( x ) /  P, . (x)
Q(x)  \ q x(x ) !  + Q 2( x)

Y M y M H S  M a x p a * r a  K e j i™ p r a H / ; a n  k c h h h ,  6 y  a fiH H H T H H n r q a n  Ba y H r  TO M O HJiapH - 

h h i i t  cypaT JiapH ^arH  x  h h h t  6n p  x h ji flapaw aJiapH  o.'i;iHAarH KosfjHfimiHenTjiapHH 
6 H p -6 H p H ra  T e n r j ia ? ,  H 3.iaH aerraH  P r(x)  Ba P 2( x )  K ynx,aa.iapH H nr aH H i^M ac K 0 3 ij)<j)H- 

U H e H T J ia p n ra  H H c6 aT aH  T e n r.n a M a .iap  cn cT e M a cH H H  ^ o c h . i  i^HJiaMH3 . B y  CHCTeMaHH 

cmh6 , aiiHK,Mac KO^btjwuHeHTjiapHH (^eM an, K vnxaA JiapH iinr j '3 h h h ) TonaMH3.
3 h a h  f la c T . ia 6 KH 6epH.iraH P ( x ) : Q(x)  K a c p H H H r H H T e rp a .iH H H  ^ n c o 6 j ia6  T onH rn  

y M y n  (jiai^aT T p a n c u e H A e H T  < j)yH Km iH .iap  (.io rapH (j)M J iap  Ba a p K T a H re H C J ia p ) op i^a jiH  H(j)o- 

A a j ia n r a H  P. , (x)  : Q.2(x )  K a cp H H  iiH T e rp a j iJ ia iu  K e p a K  6 y .ia flH .

IIIyHflaH hhjiho, OcTporpaflCKiiii TSHrjmrH/ia ^yfiii/iarHJiapra sra 6yjiaMH3: 
P ( x ) : Q(x) ,  P x(x)  : Qx(x)  Ba P , ( x )  : Q2(x)  —  Tyrpn, pauHoiia.i Kacpjiap, Qx(x)  Kyn- 
x;a/i, —  Q(x)  aa Q ' ( x )  .lapHimr shi- K a n a  yMyMiifi 6y.iyBMHcH, Q 2( x )  =  Q ( x ) : Qx(x)  
6yjiaflH. P l ( x )  Ba P. , (x) —  aHHh;Mac Ko^.b(j)HUHenTJiap_ MeTO/;H 6iuiaH TonHJia/iHraH 
Kyn^a/i-iap.

OCTPOrPAACKOrO 4>0PMyjIA —  OCTPOrPA/JCKHfl DOPMyjlACH —  2  CHPT

6H.ian M crapa.nanran  6n p o p  v  >;a>KM CyftHMa o . i im ra n  m n e r p a jm n  u iy  cnpT  6yfiHMa
o-nimraH HHTei*pa.ira afi.ianTHpni.il (j)opMy.iacH:

( d X  dY d Z \  r r
\ dx  +  dy  +  ~dz> d x d ‘j d z  =  J  J  X  dy dz  +  Y dz dx +  Z dx dy,

V s

6 yii.ua  X,  Y,  Z  —  v  xa>KMHHnr (x, y, z) HVKjacHHHnr (})yHKiym.iapH.
BeKTop a H a jiH 3i iA a  0.(j). e n n t;  c n p r  opi^aJiH yTyBMH Bc-KTOpjiap o k h m h  yiopw a 

AHBepreHU,HHCH/iaH ojiHHraH x;a>KMHft HH re rp a j i r a  ieH i' 9KaiiHHH 6HJi/iHpa/;H, 0.(j). iiHHr 
y3H aca  i^yfiH/;arH KypHHHiu/ja 6y .ia /i ii:

p n do,

Cyn/ia: p — v  co^afla  SepiwraH Mafi/ioiinHHr BeKTopn, dv  — j âwM 3/ieMenrH, da  — 
c n p r  sjieMeHTH, n — cupT ra yTKa3H,iraii Taiu^H iiopMa.nHimr 6npjiHK BexTopn. Arap v
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j^awMHH qerapajiaS Typran S cHpraHHr TenrJiaMacn f(xu ................xn) ~  0 6yjica, y

C (dX , d X ,  d X s d X n \
J 'ax, +  +  dx3 +  • • • +  Wn I dx' dx* • • • dXn =“V

df  df df  
X ' d x t +  dx2 +  • • • +  Xn dxn

• d s ,V'§,
fiyH^a ynr lo w o ia a  i;iit(Tdj.i ds i03.Tm SJieiieHTH Gjx&u  2  cnpT 6y&ma a.nuurr.n, 

FiUipoAiroa»inat,ip 0.*J>. fvikt 6npjiHrH m H A a 2  ty)6Hiy;aH okh6 jTynqH cyioij. 

,'ihkhh >pico5jKuimnnr HyffnAarn hkkh ycyJiH 3KBHEajieHT 3KaHJiHrHHH KypcaTaflH:
1) V' co^aim  TyjiAiipyBqii (icnr.iHKiiHHr 'ian  i^hcmh) Hy^TaBHH MaH6aJiapHimr ynVM- 
AopjiHrHra acocJiaKHHi; 2) cyioiyiHK 3appajiapHHHiir 2  i^o6hk op^aJiH yTHm’n a f tr iw i:  n 
Te3JiiirHra acocjiam ioi (lenrjiHKHHnr y u r khcmh).

0-4). hh M .B . OcTporpaACiiHfi 1828 ToiiraH 6J j ih 6, 1831 HHji,T,a naiup
9TTHpran.

O CTPb lfi y r o j l —  yTKHP byPMAK —  T y r p n  6 y p t ia K A a n  k h m h k  g k h  6 o u iK a 'i a  a ii r- 

r a iiA a ,  y 3 H H i;» r  K y iu in i  6 y p 'i a n iA a H  k h m h k  6 y p i a K .  i$. y r o j i ,  C.we>KHbie y r j ib i.

OCb CHMMETPHH (Jjnrypbi — (})HrypaHHHr CHMMETPHfl ^K H  — uiynAau Tyipn 
mh3hi^ &kh Typpn .n i3nn fiyjiarn (i<ecMa, Hyp)AHpKH, yHra iiHc6aTan (fw rypanm ir 
HCTajiran A iiyKTacH 6y cliiirypara TernuuiH 6yjiraH A '  CHMMeTpHK Hy^Tara 
6J^aA H .

Miicojuiap: 1) tch t  tom ohjih y q 6ypqaKHHHr 6ajiaiiAJiHrH yHHHr C.y. 6yjiaAii;
2) 6ypqaK 6HCceKrpncacH yunnr C .y. 6yjiaAH; 3) c<[>epaHHHr ^ap KaHAafi AHawe-rp.! 
yiiHHr C .y . CyjiaAH; 4) KySHiinr TyKKH3Ta C .y. 6op. C .J. aKCJiaHiiui eKH yi  ̂
j ie f i iu ia A H .  K,- C H M M e rp H H .

OTBJIEMEHHOE MMCJIO — ABCTPAKT C O H — coiiHHHr ( \ .  Mhcjio) xyAAH yan. 
A6cTpaKT f-0H TepMHiiH MaK raoAa apH(|)MeTHKa ypraHHiUAa «hcm.>ih coh» TepMHHiira 
(i^. HineHOBaHHoe >ihcjio) KapaMa-^apuiH yjiapoK  Kynjiamjianu.

O T K P b lT A H  O B J lA cT b  —  O H H K  COX.A —  6orjiaH raii o h iik  T^njiaM. 06jiacrb  
OTKpbiTas TepMHHHAa T^jiapon 6aeH arajiraH .

OTKPblTAH COEPA — 04H K  C4»EPA: 1°. n yjmoBjiH tj>a30AarH O.C.— 6y  cJ)a3o- 
hhhp ^yfiHAarH TeHrjiHKHH KauoaTJiaHTHpyB>iu M(xt , x ,̂ . . . ,  xn) HVi^rajiapn Tyn- 
jiaMHAHp:

p(M, M0) =  Y ( Xl _  xrl f  +  ( x , -  +  . . .  + ( x n -  x l f <  8,

fiyHAa 6 >  0 cohh 0 .c. iiHHr paAHyCH, y3rapMac M0 (x®, . . . ,  x ^  Hy^Ta sca 

O . c. hhhi' MapKa3H AeftHJiaAH. n yjiqoBJiH 4)a30HHnr M  Ba M 0"Hyi^TaJiapH opacHAarn 
Macocfia p(M, M0) chmbojih 6hji3h 6ejirHJiaHraH. TeKHCJiHima (n = 2 )  0 .c .  Aonpa- 
HHHT H4KH KHCMHAHp. <t>a30,na (rt=3 ) O.C. IHapHHlir HHKH KHCMHAHp.

2°. MerpHK ipaaoaarn 0. c. — MeTpHK (JiasoHHHr 6npop y3rapiiac M0 nyKTaAan 
(0 . c. MapKa3iiAaH) 5 > 0  coHHAaH (8— 0 .  c. HHnr paAiiycn) k h h h k  MacocJiaAaru Hyiv 
Tajiapn Tyn.naMH, m m

p(M , M0) < 5

uiapTHH KanoaTJianTHpyBin M  nyivraJiapn T^nJiaMH.
O T K P b lT O E  M HO )KF.CTBO  b n - MepHOM npocT pancT B e —  n y jm o B jm  ijia:;o- 

f la r n  O H H K  T y n j l A M  —  n y K ia J ia p  TynJiaMH Oy-infi, 6y T yn jiaM ra  j 3HHHiir ^ a p  Cnp 
Hyi^TacH 6n.naH C n p ra  6y  iiyKTaiiHHr 6n p o p  a T p o $ a  ^aM ^ a p a w ji*  6$Jiaffi. 0 .  r .
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6 y H f la f l  r a c A H ^ - n a p  v p h h . t h :  O .  t .  H H H r ^ a p  i^ a H A a P  O H p .ia n iM a c H  0 .  t .  a h p ,  
• i c k j i h  c o H A a m  O . t .  - i a p  K e c n i i iM a c H  O. t .  f lH p .

MHcoJiJiap: 1) yq  yjinoEjiH (j)a30H H nr x, y, 2 K00pAHHaTajiapH Jf2 - f  </a z2 <  1 
TeHrcH3JiHKHH i^aHoaTJiaHTHpyBMH Hy^TajiapH TynjiaMH O. t .  OyjiaAH; 2) TypT yjwoB- 
m  <J>a30HHHr xlt x2, x3, xt  KoopAHHaTajiapn x  ? + * 2  +  x% +  jc | <  1 TeHrcH3jiHKHH 
HaHoaTJiaHTHpyBHH Hyi^TajiapH Tyn.-ia.MH O . t .  ^h d ; 3) a < x < b  HHTepBaji T^ppH wh- 
3Hiy;a 0 . t .  Tyn.ia,\i 6yJiaAH. JieKHH TeKHCJiHKAa O . t .  6yji.viaAAH; 4) 6ym  TynjiaM 
O. t .  (enni^ TynJiaM >;a.\i) >;nco6jiana,T,n. K,. 3 aMKHyToe MHO>KecTBo.

A ,aa6.: H . n .  H a T a f l c o u ,  TeopHd (JjyHKnafl BemecTBeHHOfl nepeMeHHofl, rocTexH3flaT. 
M. Jl., 1950.

OTKPblTbltt nAPAJlJlEJlEnwnEA n-M epH oro npocTpaHCTBa— n y jiqopjiH  (J>a3o- 
BHHr OHHK nAPAJlJlEJlEflHriEflH — nojiHHHTepBajiAHp (i<;.). K,. napajijiejiennnefl
b  n-MepHOM n p 0CTp4HCTBe.

OTHOCHTEJlbHblE HHCJIA — HHCBHH COHJIAP — MaH(J)HH coHJiapnn Myc6aT 
co H Jiap ra  ^apaM a- ^ap iiiH  KyfiHiu yqyH  K y.ajiauH Jiran t a  x o s n p  HmjiaTH-iMafiAHraH 3 ckh  
TepMHH.

OTHOCHTEJlbHblfll MAKCHMyM —  HHCBHfl MAKCHMyM — K yn apryMeHTJiH
/  (% , .................... xn) 4>yHKUHflHHHr MaKCHMyMH 6yjiH6, 6y  y3rapyB H H jiap 6n p - 6H pnra
«p,(jCx, x2............. xn) =  0  (i =  1, 2 , . .  . ,  m), m < n  6oFJiaHHiu T enrjiaM ajiapH  6Hjian
fo fjiaH raH . H . m. iiHiir $opM aji TaTjpHijm oyiiAaft: a ra p  f  Ba q>; (j)yHKu.HnjiapHHHr 
aiiH^jiaHHiu co^acHAarn P0 H yKjaim nr uiyHAafi aTpcxJiH MaBwy^ oyjicaKH, 6y aTpo(j)HHHr 
CoFJiaHHiu TenrJiaMajiapHHH i^aHoaTJiatiTHpy bhh 6apna P(xlt x2, . . ., xn) Hyi^TajiapH- 
* a  f(xlt ................x„) <  f(x®, x°2, . . ., x 0) TeiircH3.nHK 6a*apiu ica, y ^oJiAa u =

E=5 f  (* i, xif . . .  xn) (JjyHKuiivi SopjiaHHiii TeHr.iaMa.iapHHH ^aHoaTJianTnpyBMH 
P 0 (xP, x o, . . .  , jc ° )  Hyi^TaAa, j i h h  q>/(xO, x®, . .  ., jc ° )  —  0  (/ =  1, 2 ................m)

m apT  6a>KapHJiraHAa H . m. ra sra Oyjia,T,n. P 0 a^h cjpapi ĵiH P  nyi^TaAa f(xlt 
............ xn) < f ( x O ,  x  0, . . . , x  0) KiaT'bHM TenrcH3.’iHK 6a;Kapiuiran ^o-iAa H . m.

x y c y c n f l H . m. AeiiH-iaAH, aKC ?;o.TAa xocMac H. m. AefiH.TaAH.
K,. Heo6xoAHMbie yc.nonHfl oraocHTeJibHoro SKCTpoMyMa, JZ,ocTaT-iHbie ycjiOBna 

OTHOCHTejibHoro SKCTpeMyMa, /IarpaHjKa MeTOA HeonpeAeJieHHbix MHOjKHTeJieft.
OTHOCHTEJIbHblft MHHHMyM — HHCBHH MHHHMyM. Bnp neia y3rapyu- 

■ihjih / (xlt x2, . . ., xn) (JjyHKUHSiHHHr H . m. TeiircHSJiiiK 6ejirHCH i^apaMa- ^apuiH- 
CHra y3rapraHAa HHc6Hft MaKCHMyMra (i .̂ OmocHTejibHbiH MaKcmiyM) yxniaiu TaT>pH(j)- 
jaaHaAH.

OTHOCHTEJIbHblH SKCTPEMyM —  HHC BHH 3KCTPEMyM. « H h c 6h h  maKCH- 
MyM» B a « hhc6h h  MiiiiHMyM» TepMHHJiapH 6npra jiH K A a H. 3. AeiiHJiaAH (h;. O th o c h -  
TCJIbHblfi MaKCHMyM, OlHOCHTeJIbHblft MHHHMyM).

OTHOUIEHHE/IByX MHCEJI —  HKKH COHHHHr HHCBATH — 6HPHH4H coh- 
bh  HKKHHiHCHra 6yjiHiUAaH 'iH ^ a H  6yjiHHMa. K acp  cohjiapHHHr H . h h  6yTyH coh-

3 9 9
Jiap HHcOarara ajiM aumipHui MyMKHH, M aca^aH, —  : -1  =  _  =  9 :  8. HKKHTa 6np

4 3 8
xhhcjih  MH^Aopnmir (KecMa, GypqaK Ba fiouifja-iapHHiir) H . Ae6 yjiapiiHHr cohjih 
Jjimobh (KecMajiap y^yH — y3yn.anK.1apH) HHc6aTHra ai'TH.ia,5H. K,. CjiojKiioe otho- 
meH He.

OTOBPA)KEHHE —  AKCJIAHTHPHIII —  MaTeMaTHK aHiiHr acocn ft TyuiyHM a.aapn- 
&an CnpH. A. T ynjiaM Jiap  MOCJinrHHHHr CHpop i^oH/ia ei<n KonyiiHAHp. A ra p  M  T yn- 
JiaMHHHr ^ap 6np 3Jie.MeHTHra N  TynjiaM HHHr 6npop 3.ieMeHTH moc KyftHJiraH 6yji- 
ca, y ^ o jif la  M  TynaMHHHr N  T y n jia M ra  aKCJiaHTHpnjiHuiH 6epnjiraH AeftHJiaAH. 
Arap A. Aa N  TynJiaMHHHr ^ap 6np sjieMeHTH M TynJiaMHHHr 6Hpop 3.ieMeiiTHra 
woc Kejica, y ^oJiA a M  HHiir N  ra aKCJiaHTHpHJinu'H 6epHJiraH  AeftHjiaAH. A. HHiir 
Wŷ HM xycycH ft j^ojih  y3apo 6np lyriM aTJiH m o c jih k a h p  (i^. BsaHMHO OAH03Ha>moe 
tOOTBeTCTBHe).
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M H coji/iap : 1) ^ a p  ^ a iu ia f i (JjyHKHH!! yHHHr aH H^jiaiiH iii coxacHHH ijjynK iw a 
^HfiMaTJiapH T ynJiaM H ra aKCJiaHTHpHLUAHp (^ .  O fiJiacTb onpeACJieHHsi, 0 6 j ia c T b  H3Me- 
h ch h si); 2 ) a r a p  >;ap Cnp y 36eK 'ia  c y 3 r a  yHHHr Chphiim h >;aptbH m oc i^hjih6 
c a , cy 3 J ia p  TynjiaMHHHHr y36c.K aJi(})aBHTHflarH j^aptjDjiap T ynJiaM nra A. ^ o c h ji 6y* 
jiaAH.

0TPE30K —  KECMA: 1. Tvfph mhjhk, K. ch —  'ryi-pn «i3H nnnH r hk k h  liy^Tacn 
opacHflarH i^hcmh. By >;o.'i/ia yq .iapn  A B.a B  6 y jiran  kccma A B  CiuiaH Cejiriuia- 
HaAH.

3 jieMeHTap reoMerpHHHH aKCHOMaTHK acoc.iaiUA a (rHJibSepT aKCHOMaihk3ch v 
l^. AKCHOMa) TyFpH lIH3HÎ  KeCM3CH HKKH A  Ba B  Hy^Ta CHCTeMaCH fle6 Ta-bpH(})Jia- 
HaflH, m y SiuiaH 6Hpra, A  Ba B  HyivraJiap opacHfla qeKCH3 Kyn Hy^TaJiap 6opJ>HrH 
Hc6oTJiaHaAH.

2°. CoHjiap yKHHHHr K. ch —  coHJiap Typpn 'iH3HiHHHiir A (a) bs B (b) Hyi^Ta- 
jiapn opacH^arH ny^T aJiapn TynjiaMH, h t,hh  x  K00pAHHaTa.n apn  a < x < b  uiapTJiapnn 
i^aHoaTJiaHTHpyBiH Hyi^rajiapH TynJiaMH. B y  ^ o jifla  KecMa cerMeHT (i^.) fle6 ^aM 
aTaJia^H Ba [a , b] opi^aJiH 6e.rirH.iaHa,nH.

OTPHUATEJlbHO-OnPEAEJlEHHAJl KBAflPATHHHAfl <I>OPMA — MAH- 
<t>H« AHHKJIAHTAH KBAflPATHK <t>OPMA —  xai^H^Hi" KoaifnJJnuHCHTJiH MaxcycMac 
KBaflpaTHH (JiopMa (i .̂ HeBbipojKfleHnaa KBaflpaTHHHan (JiopMa) 6yjiH6, yHHHr Hopiaaji 
KypHHHuiH (bai^aT MaH(j)H"i KBajipaTJiapAaH H6opaT. KBaflpaTHK ^opMaHHHr (i^.) paH- 
rn (^.) sa  HHepu,HjiHHnr MaH(})Hfi HH^eKCH KBaApaTHK (JiopMara KH pyp.Hn noMa-bJiyM- 
jiap co H iira  TeHr 5y .iraH A a Ba cfiai^aT uiy ^ o J iA a rm ia  6y KBaAparaii 4>°PMa M . a. 
k. (b. 6yjiaflH.

‘OTPHU,ATEJlbHbIE HHCJIA —  MAH4>HH CCHJIAP. T abpH iJira  K ypa , a > 0 6 vji- 
raHAa 0 —  a  aiinpMa M . c . AeftHJiaAH Ba —  a  opi^aJiH 6eJirHjiaHaAH. M yc6aT  coHJiap 
TynjiaMH M . c. 6n.naH Tyji,T,HpHJiraHAa ^yiuHiu Ba K ynarTHpnuiHHHr j^aMMa ^OHyH- 
jiapH, uiyHHHrAeK TeHrcH3.iHK.napHHHr Kynrm ia xoccajiapn cai^jiaHaAH, 6ynAa a«H- 
pHiu aMaJiH ^ap aohm  6a>KapHjiaAHraH 6yjiaflH . CoHJiap yi^HAa M . c. nojib c o h h a3 h  
•ian to m o h a a TacBHpjiaHaAH.

O U IH B K A  O K P y r j lE H H J l  —  5JXJIHTJIALU X A T O C H  —  a MHiyiop Ba yuia a 
MHiy^opHHHr jixjiHTjiaHran a* ^h5m3th opacHAarn afiHpMaHHHr a6cojiioT i^H"iMaTH. n. 
norpeu iH O cT b.
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nAJ;OMKH HEnEPA —  HEflEF TAEKMAJlAPH (k ;. H e n o n a  u;i.ioiiku) 
nAHTOITA* —  nAHTOTFA^ roMorcTMK ^H rypaJiap  (luaji/iap, Kiipiajiap, 

pacM.iap E.n 5jok83o) mhshiu jw vh  HiujiaTHflajHraH acCo6. n .  I p : i a j .n j a  yxm aiii iiyc- 
xa o.nn'ia"H . AcfjoSm mr KOHCTpyKUHUtapH ^ a p  xhji 6yjin6, VJiapna ycTicjop.iHK <"Typ- 
Fyn.niiK) oa  TViHJWLiiHniiHr co/iAajiHrn >;ap x n a  ^H cofira ojihh3Ah. n .  (192-pac.vi) 
nyftH  a a r iu ia p M H  iioopaT: a )  6 «p - g H p a ra  (w iT - ia p  Cmaau  m ap H H p m  'SnpHKTHpH-aran

tta po»i(5 MOiiejinim rcobqH 6np-CHpH- 
r a  tc j i t  T ^p rra  AH, BC, CD aa D k  
lMa»KaJiap; 6) BC [ADj  ra n a p a ’i- 
jieji CyjiaflH ran t a  rouoTeTHn k o 9 .+ i-  
ffiHlVtenTH k  HHH r  TaijiiH  ^HftM aTHAa 
DC : LC =  AC' C'C Mynoca&ar ypHt:- 
joh 6yjiaflHraH ^hjihO »OMjiaiua,a,Hran 
HyspajiyBqaH KL 'i;ianKa (Oy ep,i.a 
A  y i  roMOTeTiin i ia p n a s n  ac(5, 
k  =  DC : LC r0M0TeTHH icos^xjjHitHen-
w  4 e 0  ^aSyji nHJimiaAa); ») Typ-rra
u i t h i ^ t  e a  HajiaM ; y n a  u ith iJ i t  A ,  B  
sa  D  ywapra., 4>HrypanH mh3h6 mh- 
i^aflHraii natoacn OyjiraH tvpthhmh 

192- pacM. uiTHtjJT C'  reuniKKa ((J)HrypaHH k b t-
T ajia iLTH pranfla) vpiiaTHjiaflH, C tc- 

u iH K K a  sca lyiJiaM ^yftHJiajjH; ifm rypaH H  KHqpaftTHpraHfla i^a.naM ’ 6 ii.ian uiTiiijiTHHHr 

(C  na C )  ypiiHJiapH ajiMaiUTHpHjmflH.

P '  <J)nrypa Oepii.nraH Oyjicnsi- y , Term iijiH  3 jieM enT .iapn iin ;ir n ncS aT n  k  r a  T eur 
OyJiraH y x m a iu  (Jinrypa H c a u i .T a . ia 6 s th j ic h h ,  j\e6  (Jiapa3 ^HJiaiVniK. A m ii^ jihk  y q y n  
k — 2 fleO ojiafjiH K . Kv3FajiyBqaH  K L  njiaHiOHH k  h h h t  KHHManimi x n co O ra  o jih o , 
tiyiiOHMii DC : LC =  2 O yJiaAHian i^hjihO, MiHH L h h  DC h h ii t  y p T a c n ra  vpnaTaM ira. 
<J)nrypanii mh_3h 6 H ii^afliiraH  Hafi3acH O yjiraH  u i th i |) th h  KL  njiaiiK nA a C '  ny i^T ara  
myiiAaH ypHtiTaMH3KH, K L  : C ’L =  DC : L.C =  2  MyHOcaOaT y p m u in  S y iicn n .

I lA r iH P y C W  —  n A n H P y C J lA P  —  i-aanM ni M iic p h h h t (5 'pT a  KHpojuiHKHHHr 
oxnpH) Onsra c th 6  KCJiraH M aTeM armc eAropjiHKJiapH; OyjiapHHiir e s n - ira n  canacH  
TaxMHHaH s p aMH3A3H ojiAHiirH X V I— XVIII a cp jiap ra  Typpii Ke.naAn. B yjiap wyM- 
jia cn ra  n p n ia m ra  My3eftHAa c a ^ J ia n a e T ra n  P ap iiA a n a n n p y c n  (Oy nniiHpycHH ypra- 
h h iu  Oiuiaii myFy.uiaHraH mir.iH3 M HcpmyHocn HOMiira nyfm .iraH ) na A. C. nyuiKHH 
HOMHAarn BaAHHH c aH taT  A aejiaT My3eiiiiAa c a iy i a n a e ir a H  M ocKna 11. ch (roJieHHU'- 
weB KOJijieKHHHCHAa) K H p a A H .  MocKBa n .  c h h h  yi^H6 MHi^apHui Onjinn p yc M Hcpiry- 
hoch n p o^ eccop  T ypaeB  myFyjuiaHraH.

K axyH  n .  Jiapn, cym rpa KBaApaT TeHrjiaM ajiapra o h a  Maca.naJiapH 6yjiraH  
BepjiHH «6619» n .  ch ym a Aaapra (XXII AHnacTHp) o h aah p - H h ^ o h t, B h33hthh 
AaBpHAaH (V I —  I X  acp jiap) 6H3ra rpeK THJiHAa §3Hjiraii Akhm n .  eTH6 KejiraH; 6y 
n. TiBexAa ca^JiauaAH. MaTepnajiHHiir 6ofijm rn >KH^aTHAaH PaHHAa nannpycH afinHi^- 
ca  ^HMMaTJiHAHp; 6v h h  npotjieccop A. 3ft3eiu iop  1877 ftHJiAa yiyiO iH ^apraH . Ky- 
nHH<ia PaHHAa nannpycii yHH Ty3raH MHp3a AxMac homh 6iuiaH aTaJiaAH. naimpyc-
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fla awa-Tnii M;i3MynJUi M acajiajiaptiHnr pmhmh 6op. PaHnAa tlafitipyciifla 84 ra Maca- 
jia, MocKBa nannpyCHAa 25 Ta Macajia 6op.

B y  n .  Jiap,aan k v p h iih S  TypnC/iHKH, ^aAHM rn MiiCpJiHKJrap K acp jiap  y c i s a a  
aviaji.nap 6a>KapnmHH, c o /y ia  r e o a e r p n n  iuaKJiJiapHiiHr (TjfrpH TypTfiyp^rax, y q 6y p w n ,  
TparieuHHHHnr) :o3JiapHHH fiH jiraHJiap, luyHHHrAeK, y jia p  AOHpaHHiir K)3hhh Ta^pHfian 
anii^JiaiU H ii 6n jir a n j ia p ,  6yfiAa JT cohii ypHHAa ( 1 6 :  9 )a — 3 ,1 6  , 8a-b3a n  3ca 
3 iiiuJiaTH jiraH . B a i,3H M acajia jiapA a T y rp n  CypMaKJiH napa.TJiejienH neA  f»a h ,h jihh*p- 
H im r ^a>KMjiapn .^Hco6jianaA H , nponopU H njiap  HuwiaTii-TaAH. K y n iiH q a  6np  HOMat.Ji}*- 
jni Tenrjiaiviajiap emijia/i,H.

reoMerpiiK nporpcccna Bhi-hhahchhh (PaHHAa nanHpycHAarB 79 -M acajia), acoca  
KPaApaT 6yjiraH  KeciiK ruipaMHAa ^awMHHHnr aHHi^ (JiopMyjiacH (MoCKBa Fl. cHAarH 
14- MacaJia), unjiiiHAPnHiir en c h p th h h  .\nco6jiaui (M ockbs H . CHAarn 14- M acaja) 
A in ^ aT ra  casoBopAHp. Ammo yMyMiw xapaKTepAarn ^SHAdfi Myjjo^a3ajiap  Kejr- 
T iip in jiaraH . K,aflHMrH MncpAa ^yjuiaH itJirait canoi^ cftffraiacH  fHJtti cMcreMa (Sfjb 
ran , 3mmo iiojih iiyi^ ca acjiHAa n03?tuH0H cncTewa 6y.iMaraH.

K y u iw u  Ba aftnpH ui aM aJiJiaptt oA aTA arn y c y ji tfHJiai! 6a>KapHjiraH; KynaiiTHpRni- 
Aa KynaftTyBMHjiapAaH 6 itp ii 1, 2 , 4, 8, 16, . . . ,  coHjrapHHHr 6h f h h a h c h  T ap3n*5  
iid)OAaJiaHH6, y jia p  >naABa.n.Tap epAaMttAa K^iiafinipttjrraH, 6yhAan Keiinn y js tp  
K,yi:ui.nraH. X,ap t^aiiAaft K acpm i cypaTHAa 6n p  TypraH  u a c p jia p  ftHFHiiAHCit T a p ^ m a  
H-j.'OAaJiaiura a c o c j ia n ra n  aM aju iap  6a>Kapnui x,aM w aABaJU iap SpAaMHAa eH n iJiJ ia iu -

2 1 1
m p i u i r a t i .  .Maca-taii, —  K acp  —  +  —  KypnnituiHAa TaCBHpjtaHran. 17. ^aAHMm

5 3 15
A \i!cp iiH H r inaTCMaTHK M aA aiiiiH Tii ty i-p iic H A a  <})HKp lo p iiT H u ira  h m k o h  6 e p a A i ir a n  a c o - ' 
c n i i  M arep H a.T /;n p .

A h a 6 .:  D. B, B o 5 bi h h h, MaTc:,iaTima flpeBHHX ernriT iin, M ., 1882; M . 9i. B b i r o A C K n f .  
ApniJ)MernKa n ajireOpa b flpeeneM v.Hpe, rocTexH3AaT, M ., 1141; H . H . E e c e j O B C R i 9 ,  
E rnnercK aa nayK a h rp e m m . «Tpy;itii m icTHTyra h c to p h h  e c re c [ c03HaHHH A H  CCCP», t .  2. H s a i-  
Tc.iLcr[io AH CCCP, M ., 1948; T. H . l l o n o B ,  HcTopimecKiie a a ^ a 1!!! no  9jieMenTapnofl waTCjia- 
T-ise. fT T H , M ,—JI., l ‘J32.

FIAPABOJIA — nAPABOJlA —  TeKiicJiiiKHHnr ystiAa eTyBqH 6np F  Hyi^Ta ($ 0-  
Kyc)AaiiEa Ma-bJiyM l Tyrpn qn3Hiyian (k̂ . iJtipeKTpnca) 6iip xijji y3oi^JiHKAa eTyu^H 
n y ^ T a -f ia p t ii i i ir  rcow eT p iiK  y p im  ( i; .  r e o M e ip H 'ie c K o e  m cc t o  T o ie K ) .  (1 9 3 -  p ac M /ia  
M K  — MF.)

T y r p n  6 y p ia K J in  A eK apT K O opA H H aT aJtap tiA a n .  h h h t  3H r COAAa T eH rjiaM acH  
ip =  2px  K ypiiiiH iiiA a 6 y jiaA H , 6 y  e p A a  p  =  2 F 0  —  6 e p H j ira t i F  H yi^Ta  ((JioK yc) A a n  

O e p H jira n  l  T y r p n  w h3hi^ ( n .  i i in i r  A H p e K T p H c a c n )  r a i a  6 y j i r a H  M a c o tjia , I I .  i im ir  

ieu r.n a .M acH  n. h k k h h m h  TapTH O jin s r p n  <iii3Hi^ SKaHJHirHnH K y p caT a A H . II. AHpeK T p«-

cacitiiiin r TenrjiaM acii x  =  —  KypmiHiiiAa 6yjtaAti. I la p a 6oJiaHHHr 3KCu,etiTpHCH-

t c t h  (i^.) 6 tip ra  TeHr ( e = l ) .  n .  K cw ycH H H r hco rmhjiapHAaH C H p n ra  n a p a j i j i e j i  
6 y .ira tt tck h c jih k  CitjtaH koityCHHiir KecnuiyBHAaH (i^. KoiutMecKHe CeweiiHH) ^ochji 
6yjiii;'iii MyMKitn.

193- pacM. 194- pacM.



300 nAPABOJIHWECKAil CnH PA JIb

>KHCMJiap ^apaK aT M nnnr 6n p  ^ a ro p  TpacKTopHsijiapn nap aO o jia  CyrfaflH. M aca- 
Jian, ropH 30H Tra ^HHjiaTnS oTH Jiraii jkhcm  (^aBOHHiir i^apiUHjiHrH ^ H c o 5 ra  ojiHHMa- 
ra n /;a )  n .  fiyftHqa ^apaK ar ^Hjia^H. riapaSojiaHH yHHHr Ox  v ^ h  aipo (j)H ^a  aftjiaH- 
THpnQ, 2- TapTH6jin  cHpT— aftjiaHM a napa6ojioHA (i^.) j^ochji ^H;iaMH3.

n .  ra vTKa3H.iraH ypHHMajiap 17. hhht yh;H 6HJiaH Ba ypHHHm HynTacnnnnr 
(jwnaJi paAHycH Cnjian 6np xhji 6ypnaKJiap (194-pacM) j^ochji ^HJiaAH. UlyHHHr 
yqyn napa6ojioHA yK,Hra napajuieji 6yjiraH epyFJiHK HypH yHHHr cnpTH^aH i^aftTraq 
^tOKycflaH yra;(H Ba, aKCHHlia, (j)OKycflaH qni^yBmi Hvp ciipTAaH i^aftTraHAaH KeftHH 
fl.: HHHr yi^Hra napajijieji KeraAH. ripo>KCKTop ^ypHJiwajiapHAa §kh amoMo^Hjib tjia- 
paJiapHAa 6 y  xoccaAaH tj>oftAaJiannjiaAH.

n A P A B O J lH H E C K A H  C ITH PA Jlb  —  IIA P A B O J IH K  C r iH P A J lb  —  TenrJiaMacH 
H yi6  KoopAHHaTaJiapHAa r =  n y 'q> KypHHHniAa 6yjiaAHraH arpH 'IH3HH, 6y ep^a 

a — KOHCTaHTa, (r, tp) — K,yT6 K 00pA H H aT a J ia p . 1 9 5 -p a c M A a  n .  c . h h h f  TapM O ^JiapH  
a > 0  6yjiraH ^oJiAa p x jih t  mh3Hi  ̂ 6HjiaH, a 10 6y.iraiiAa nyHKTHp mh3hk, 6njiaH 
jTKa3HjiraH n .  c. OepMa cnnpajin ac6 ^aM aiajiaAH.

nAPABOJIHHECKAH TOHKA —  IIAPABOJIHK Hyl^TA —  CHpTnmir Taycc srp n -
JiHrH (eKH TyjiHi<; srpHJiHK) (i^. KpHBH3Ha) HOJira TeHr 6y.araH  Hy^TacH: k  =  kj -k2= 0, 
6y  epA a k  —  cnpTH H nr TyjiHi^ 3rpH .iHrH, k x Ba k2— c h p th h h f  y m a  n y ^ T ac H A arn  6om  
srpHJiHKJiap.

nA PA B O JIH H EC K H ft U H JlH H flP  —  IIA PA B O JIH K  U H JIH H jJP  —  3Hr coAAa 
TeHrjiaMacH TyFpn 6ypqaK.iH AeKapT KoopAHHaTaJiapHAa y* =  2px  KypHHHiuHAa 6yji- 

raH HKKHHMH TapTH6jIH CHpTJiapA3H 6llp«. H . H,. 1IHIIT Hyna.’ITHpyBMHCH ljt =  2pX 
napa6oJia (6y epAa p —  napa6oJiaHHHr tj)OKycnAan AHpeKTpncacnraqa (k;.) 6yjiraH 

Maco(j>a), HcoBqncH sca Oz yK K a (196-pacM) napajuieji 6yjiraH Tyi-pn iiBHKAnp.
nA P A B O JlO H flb l —  nA PA BO JIO M A JIA P — 3HT coAAa TeHrjiaMaJiapn TyppH 6yp- 

qaKJiH AeKapr koopahhaTa.TapiiAa ^yftHAarn KypHiiHiiiAa 6yjiraH  2 - rapTH6jiH cnpT-

jiap : 1) — - \ - lJ—  =  2z (p, q > 0 )  —  s j i j i h p t h k  napa6o jioH A  (K-)i 2) —  —  = 2 z— 
P <? p q

rH n ep 6oJiHK napaO ojio iiA  (i*;)-
nA PA B O JI <!>OPMyjTA (CHMncOHa) —  (CnMncoHHHHr) nAPABOJIAJTAP 4>OP- 

MyJIACH —  anHK, HHTerpajijiapHH TaKpn&nft ^nco6 .ia iu  (jiopMyjiacn:
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H nT erpaJiJia iii opa-nH rn oHp- f in p n ra  TeHr O yjiraH  n  =  2k  * y ij)T  SyjiaKKa 6J jih »  
h b a h  Ba HHTerpaJi ocTH A arn ({lyHKUHtiHHiir SyjiHHHiu ny^T ajiapH /^arH  tjn ^nftM aTJiapn

XHco6jiaHaflH, h =  -  ~ , a . . HiiTerpa.iHH n .  (j). CnjiaH ^Hco6.iaraHAa 'iHi^aAHraH 
n

xaTOHH 6a^ojiaiii yqyn epflaMHH h h fh h a h  ^HcoQjiaS lonH JiaflH :

0/o +  4ii2 +  2i/4 + .  . . +  4yn_ 2 +  Un). (**)

6y  HHFHHflH n .  <j). hhht /ij =  2 /i QyjiraH/ia to i^  HHAeKCJiH o p flH H aia jiapnH  TaiiiJiafl 
ioG opraiiflarH  H([)OAacH^Hp. C hm eo jihk  paBH iu/ia KyftH,narn t3 i^ p h 6 h h  TeHTjiHKHH e3Hui 
m vm khh :

j  ydx — (*) =  O  ~  {

a
A n a 6 .:  r .  M. <t> u x  t  e h r  o ji b u. AHittepennHaji Ba HHTerpaji j;hco3 Kypca. 2- tom. ^Ky»- 

ne/ytaBHauip, 1956.

IIAPAAOKC (MaTeMarHqecKHft) — flAPAflOKC (MaieMarHK) — GH3HHnr TypMyui 
Ba ncHxHK ca6a6HHTJiapHMH3ra K ypa H O iyrpH 6 y m 6  T yioJiaflnraH  TyppH ^ a tB O  (x y - 
jioca).

Mncojuiap: 1) iu a p u iH  HiyiHJiaaiyBqH ^ a r o p  ^aA Jiapn- 
HHHr ypH H Jiapn a jiM auiT H pnjiraH fla hhi-hh / ihch  y3rapaflH (i^ .
Psifl); 2) a ra p  M e6nyc p.apaFH (jieHTacn) (i^. M e6nyca jih c i) 
ypTa HH3HFH 6yftHqa K,aftiH 6HJian iyiftHjica, hkkh i^HCMra 
ajKpajiMaiiflH; 3) A B C D  TyrpH TypT6ypnaK (197 - pacM) y3 
TeKHCJiHrn/ia eTyBqH Ba imioHJiapHAaH 6npH ra n ap a ju ie ji 
6 y jira n  / jfa (l || A D ) aTpoijiHAa aftjiaHTHpiuiranAa B C D  y 1!- 
6ypqaKHHHr aftjiaHHUiHAaH ^och ji 6yjiraH  ^khcmhhht j;a>KMH 
A B D  y'l6yp>iaKHHHr aHJiaHHUJHAaii ^och ji C yjiran  jKHCMminr 
^ajKMHAaii K a n a  6yJiaAH.

Co^H3Mjiap uiyHHHrAeK, iimjiaTHJiHio AOHpacH M ai-
jiyM 6yjiMaraH TyuiyHMa Ba My.io^a3ajiapAaH (fioftAajiaHHui 
acocH fla qH ^apiuiraH  x a ra  x y jiocajiap  ^aM n .  %e6 a ia jiaaH ;
M acaJiaH, qeKJiH TyruiaMjiap xoccajiapH H H  weKCH3 TynjiaMJiap- 
ra  >KopHH 3T raiiA a x a r o  x y . io c a j ia p  mhi^hiuh mymkhh.

nAPAJlJlEJlEnMnEAAJIbHAH OKPECTHOCTb to m k h — HyKTAHHHT nAPAJI- 
JlEJlEnHnEflAJl ATPO<I>H— MapKa3H Ma3Kyp nyiriaAa 6yjiraH n  yjiioBjiH omhi  ̂riapaJi- 
jiejieiinneA, s ih h  noJiHHHiepBaJi (i^.).

n A P A J lJ lE J lE n H F IE f l  b n - MopnoM npocTpaHCTBe —  n  y jw o B jin  (j)a30AarH 
n A P A J IJ IE J lE n H IlE A  —  « yJiMOBJin (j)a30HHnr cij <  xx <  6,, . .  ., an <  xn <  bn
ieHrcH3JiHKJiapnH KanoaT.naHTHpyBHH P(xx, x2, . . ., xn) Hy^TaJiapn TynjiaMH, 6y epAa 

a i< b i  —  ^a^Hi^Hft coHJiap. P  ^' ' '  ' '  ■ j  Hyi^ra n ,  hhht MapK33H

Ae6 aTajiaAH. i^aii,Hft TeHrcH3.iHKJiap F;aHoaTJiaHTHpHjiraH ^oji^a nyivra-
jiap  rynjiaMH oqiii^ napaJiJieJiennneA, ht>hh nojiHHHTepBaJi (i^.) Ae6 aTajiaAH. n .  hh 
oihi^ n .  a3h (jjapx; i^hjihiii yqyH enni^ 17. Ae6 ^aM aTaiiAHjiap. n .  m m r TerHuuiH 
cmh^ n .  r a  i^apaiiiJiH 6yjiMaraH Hyi^raJiapH n .  hhht ei^JiapH T ynji3mhhh .\ochji i^h- 
JiaAH. n. hhht aftpHM eFH < 6 lt .. ., a,- _  i < x ; _.[ <  bt a ^  < x i+ 1 < i j  _j_
. . ., an <  xn <  bn KypHHHUiAarH TeHrcH3JiHKJiap Ba xt=  at (6kh xt =  bt) TeHrjiHK 
6HjiaH aHHi^JiaHaAH. n .  .hhhi- 2n  Ta § fh  6yjiaA H , qyHKH i h h a c k c  1 a ^ h  n  r a v a  y s -  
r a p a  ojiaAH. ® a30A a (n  =  3) n .  OAaTAarH T yppn 6ypqaKJiH n a p a ji-a e jien n n e A ra  afl- 
jiaHaAH. TeKHCJiHKAa (n  =  2) n .  TyppH TvpT6ypqaKt{g a f l jp a f lH ;  6 y  ^o ji/\a  ei^Jia- 
p n  TyFpH T y p r6ypqaK H H gr T O ^ i a a p t i r a  a f i j p a f l H ,
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nA PA JlJlEJlEtlH riE^ (b sjieMeHTapHoft reoMeTpHH)—  nAPAJIJIEJlEnHFlEfl 
‘^saeM eHTap reo M eip H H sa) —  a c o c ii napaJiJieJiorpaM M  fiy jiraH  npH3Ma ( k . ) .  A ra p  I I ,  
* im r  e n  K ,nppajiapH  &kh e i^Jiap n  a c o c  TeKHcjiHrHra nepnenAHKyji>ip 6y jic a ,  T I .  Typ* 
p a  I I .  a ia J ia A 11- A ra p  n .  h h h t  e n  fjH ppajiapH  a c o c  TOKHcJinrHra oFiyia C yjica, 
h -  0fm 3 n .  fle6 aT ajia^H . A c o ch  TyFpn TypT6y p ia K  6y jiraH  T y rp n  Fl. rv F p n  6yp* 
s s k j ih  n .  aT ajiaflH ; M aca jia n , K yfi-^Tyi-pH  6ypuaKJiH  n .  6y ,ia /u i .  n .  h h h f  eii 
CHpTH

S  =  p-h
-4»pM VJiaAaH xHcoC.na6 T o n n jia f lii, 6 y  epA a p  —  nepnenAHKVJisip KeciiMniiHr ncpH- 

M erpH, h — n .  h h h t  eH ^nppacH H H H f y3yHJiHrH, 
n .  h h h t  >;a>KMH:

X! =  QH
6 y  cpA a Q — a c o c iim in r  10311, H— n .  w in r  CajiaH A JinrH  (a c o cJ ia p n  cp.:c;'A<>rii w a c o ^ a ) .  
n  sn in r 6 ;,p q a  A n a ro n a J iJ ia p n  6 iip  nyi^TaA a, n m u  17. in m r  cn.'.:ucTp:iii MapKaoBAa 
KCCHIIlaAH.

)^a.MMs ".KJiapH t c h t  poM fijiap  C ^ jiraH  orM a 17. p o m 6o3ap  (rt.) a c o  aTaJia^H .' 
IIA PA J]/:EJ10rPA M M  — riA PA jtjlE JlO rPA M M  — i^apaM a- i^apuiii TOMOHJiapH 

napaJi.Tcji 6JJiraH T y p rJy p q a K . 17. hhh t i^ a p a M a -^ a p u m  TOMOH.iapn ren r Ba KapaMa- 
HapiUH 6ypnapJiapH ie H r .  17. h h h t  x a p  i\aH/iaft TOMOHHra en^anwaii 6yp'iaKJiapHHHHr 
h h fh h A h c h  24 rg  tc h t .  fln aronajin  17. hh HKKHTa TeHr yti6yp'iaKKa 6yjiaAH. 17. 
H iu ir AH aroH aJiiiapH  K ecH um ui H y iv ra c iu a  T en r HKKHra 6y,iHHaAH. 17. [A n aro n a ji- 
/rapiiHiwr KecijuiHm nyivracn ynniir chmmctpiih MapKa3iwip.

B y  x o c c a iia p  (ajioM aTJiap) o a a h A  TypT6ypMaKHHiir 17. 6yJHi!HH y^iyri aap y p n ft-  
n m a  6vjih <? i<ojiMacA,aH, 6ajiKH e ra p jiH  ^aMAHp. n a p a J i.T e ji TOMOHJiap o p acH flan t 
lia c o A a  17- HHnr 6a.naHAJiHfH flefi d ra J ia /u i .  17. m iH r, yM ywan a f i i r a n ^ a ,  6np- 6wpH- 
XaH (jiap^ ^H jiaA H raii HSKHTa Ga^aHRnum  6y.naAH. B yp iaK JiapH A an  CwpH Tyr-pH 
CypM8k  (w yH H iif yMyn 6apw a ^ y p ia p j ia p H  T y rp n  OypqaK) 6J . i r a n  17. TyFpH TypT- 
6yp>iaK (i^. rip m o y ro .ib H H K ) Ac6, H^KHTa j^yniHH tom ohh TeHr (myHHHr yqyH 6ap>ia 
TOMOHJiapn T f l f p  OyjiraH 17. pom6 ( f ; .)  j\ c6 aTajia^H.

nAPAJIJlEJlOSflPbl —  fIAPAJ}JlEJ109flPjlAP —  r^aBapH^ K yn6yp 'iaK .nap  6 y - 
jinfi, y j ia p m i napaJi.Te.T K ^ iH p n u l o p ^ a c H ^ a  y i  fjm oB JiH  (JiasoHH y .ia p  S n jia ii 6yux- 

i>3 K C yM uiyw ap 6y.n,MaHAHraH k h j ih 6  TyjiAHpHm MyMKHH, M acaJiaH, Ky6 c k h  
• j i t h  6ypS(|KflH  MynTaaaM npH3Ma- M HororpaHHHKH.

PpeK qS 3tapaXXr]?wo| —  n a p a jijie ji  Ba E 8 p a  —  a c o c .
nAPAJIJIEJlbHblE nPHMblfi B reoM etpH H  EBKJiH^a —  E f k .i i i ; i  reoM erpH ncii- 

AarH n A P A J IJ IE J I  TYFPH 4H3HKJ1AP —  6 n p  TeKHCJiHKAa eryEMH na  yMyMHH Hyi^- 
TBTiapH ey jiM afaa  t v f p h  >iH3Hiyiap. A r a p  a TvrpH  ijh3HH b TyppH >iH3HK^a napa-i- 
Jieji 6 £ jic a , o y  XOJI a || b K a6n  e3HjiaAH, 6 y  e p A a rn  HKKHTa BepTHKa.T HH3Hnia a  i a
6  T ^Fpn HH3i«yiapHHHr n ap aju ie ju iH K  6ejirHCHHii 6HjiAHpaAH.

J7o6a'ieBCKim  reoM eTpHHciiAa (i^ .) 17. t .  h . TepMHHHHiinr MaiHOCi! 6oiiii^a 'ia . 
rpen ’ia  jrapaM,r$.o| cy3.\ia- c y 3 ra  «§HiiAa 6opyBqH » MaT.uocHHH aHrjiaTaAH. 
n A P A j lJ l£ J )b H b lH  n E P E H O C  -  n A P A J IJ IE J l K y H H P H U I.  1°. A(|k|)h k  reoMCT-

pHHAa II. k. — (j)a30HH 6apia  nyi^Tajiap aftHH 6np BeKTop n,aAap cHJi>KHi"flHraH ^h- 
AH0 y3HHH- y3Hr.a aJIMaUlTHpHLH.

26. AtfitfiHH CoFJiaHHUiJiH (J)a30Aa n. k. —  6np nyn,Tara yrKa3HJiraH ypniiMa 
itapptiH CQiiiKa Hy^xara yTKa3H.riraH ypHHMa (j>a3ora mibhi^jih ajiMauiTHpiun, 6y 
$4*WPITHP Hlu ytf’3 Hkkh nyi^TaiiH TyxaiiiTiipyBMH srpn  'iH3Ht^a 6ofjihi^. I I .  k. 
ftHrflaMajiapH KpHcro4»{)ejib cHMBOJiJiapH (i^.) 6njiaH aHHiyianaAHraH 2- iapTH6jiH 
<4Uhh AHtJxpepeimHaJi TeHrjiaMaJiapAHp.

AAa6.: n. K, P arne b c k  h fl. PHMaHOBa reoMerpHfi n, TeH3opnbift aHajiii3, rociexH3flar, 
M.. I95S; A. n. H o p j  e h , npowpancTBO atjNtHiiHofl cbh3iioct;i . rocTexH^ax, 1950.

I1APAMETP— FIAPAMETP — (bopMyjia Ba H(})OAajiapAa i^aTnamaAiiraH Ba tck- 
uiHpHjia^TraH MacaJiaAa ^HftMarH y3rapwac 6Jjih6, fiouiKa Maca jia^a ^HfiMaTjiapHHH 
firapTHpaAiiraH MHiyiop. Maca,naH, aetcapT KOopAHHaTajiapiiAa (x —  u)2 +  (y —b)2=  1
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TeuniaM a xOy  TeKHCJiHnfla SkpjiHK paAnycJin 6ap>ia aftjiaHajiap TynJiaMimn anH^- 
jiaiiAH. a Ba b HHnr TafiHH ^HftMaTjiapHAa', M acajian, a — 1, 6 =  2 fiyjiraHAa Map- 
KajH (1 , 2) ny^Ta,na' CyjifaH MatjiyM 6Hp afljiaHa x p cm  CyjiaAH; a Ba b —  lekii/H- 
pHjiaeTran Tyn.iaM/;a aftjiaHaHHHr napaMeTpjiapH.

napaw eTpH M ccK oe npeA CTaBjienne (JiyHKmift TepM H nnra ^ a p a n r .  
fp eK q a  j ta p a f ie T p o v  —  yji>ia6 qni^yBHH.
nAPAMETPHHECKOE nPEflCTABJIEHHE (byHKHnft —  (jiyH K m im apnH  riAPA- 

METPHK TACBHPJIAIU — 6np i^aima y3rapyB>in.'iap opacn^ani (jiyHKitiioHaJi Cof- 
jiaHHuiHH epAQMUH y3rapy3qnjiap — napaMeTpjiap BociiTaciiAa wfcoAajiaui. Mbcajian, 
F (x, y) =  0  —  TeKHcjiHKAarn 6npop arpH HH3H^HHnr TeHrjiaMacii. Arap t mhî - 
A°P {x, y) Hyt îaHHHr yuia arpn 'iH3iiiyiarH BasiiaTHHH (Macajian, srpn mhshi^hhht 
canon 6oum i^a6yji ^HJiimraH 6npop iiyt^TaAaH 6oiu.ia6 .\Hco6jiaHaAnraH -ptKH — 
nuiopajiH eft y3yHJinrnHH) 6n„iflHpca, y >;ojiAa 6y t Miuy;opiiH napaMerp fle6 ojitmi 
MyMKHH, x  Ba y  6y napaMerpHHHr (f)yHKuHHJiapii 6yjiaAH: x  =  <p (/), y  =  rf(/)- B y  
(jiyiiKUHfijiap x  CiuiaH y o p ac iiA arii (jiyHKUHOHaji 6o rjiaH H u iiiim r n .  t .  6y jia^H .

AHaJiiiTHK (JiyHKHiiHJiapnH ( k .) OHp ^HHMaTJiH aHajiHTHK (tiynKH iiajiap epAaMHaa- 
napaM eip iiK  T acE iip jiam  yHHi|)opMJiaui Ha3apim cHAa ypraHHjrflAH-

?3rapyBM H Jiap yqT a: x, y  s a  z 6yjiraH A a F (x, y, ?) =  0 T e n r j ia n a  c h p th h  
TacBiipjiaftAH. C h d ta 3  H y ^ ia m i an n i^ jiau i y n y n  HKKiiTa s i?a t n a p aM erp  KepaK. 
M ac a jia n , x2 +  y* =  z* 6oF JiaH inura  o h a  napaMeTpHK TacBHpjiam : x =  u2 cosu,  y =  
= u 2 s i n t ’, z =  u.  napaM eTpH K  TacBHpjiam  1) ouiKopM ac (|)yHKUHHjiapnn y p ra u H iu ra ,
2 ) Kyn ^HHMaTjiH 4>yHKU,nnjiapnii 6np  ^HftMaTJiH (JiynKuiM jiap op i^ajn i n^O A a/iau ira  
HMKOH 6epaA H .

nAPAMETPHHECKHE yPABHEHHJi — nAPAMETPHK TEHTJIAMAJIAP.
a: =  fp (/) , y  =  tj) (t) KypiiH H uiA arn TeH rjiaM ajiap TeKHCJiiiKAarH T erH uijin  a rp n  mh3h^-

ii2
H m ir n .  t .  Ae^ a ia jia A H . M aca jiaH , —  - f  =  1 6oFJiaiiHuiHHHr napaMeTpHK Tac-

BiipjiaHHuiH (i^. riapaM eipH H ecK oe npeACTaEJieiiHe) x  =  2 co s  t, y  =  3 s i n ?  (0  <t  < 2 n )  
6yjiaA H . B y jia p  SJiJinncHHHr n .  t .  HAHp. A ra p  t napaM eT pnn q)(/) Ba ^  (t) (JiyHKuHH- 
Aap pauHOHa,! 6yJiaAHraH î h jih6 TaHJia6 o a h h i MyMKHH C yjica , y  ^ojnua s r p n  liii3HKt 
ynH K ypcaJi (i^.) s r p n  mH3H^ rp6  a ia j ia A 11- <l>a30Aar[i ryF pn  m h s h ^ h h h t n .  t .  K ypn- 
HHiijii 6yHAaft 6yjiaAH:

a: =  x 0 +  a t, y  =  y0 +  $t, z =  ?0 +  yt.

IlAPCEBAJlfl PABEHCTBO — IlAPCEBAJlb 
TEHrj l HlH —

i f  (x)\2 dx  =  Y  +  j L  ^
— *  n =  1

KypHHHuiAarn tchtahkahp, 6y  epAa a0, an, 
bn Jiap  —  /  (x) tbyHKUHflHHnr 4>ypbe k o s ^ ^ h -  
UHeHiJiapH. n .  t. KBaApaTH HHTerpajuianyBuH 
6yjiraH  J^ap i^aHAaft 4)yHKu.HHAap y q y n  TyFpH- 

AHP-
ITACKAJI51 TEOPEMA — riACKAJIb TEOPEMACH. 2- TapTH6jiH Hyivrajiap âTO- 

p n r a  (2 - TapTH^AH s r p n  mi3HK, KOHyc KeciiMH) h h k h  MH3HJiraH >;ap KaHAaft o j i t h  
yqjiHKAa i^apaMa- ^ a p m n  TOMOHJiapiiHHHr yqT a KecniiiHLu Hy^TacH 6np  TyrpH mh- 
3Hî Aa — nacKaAb TyFpH iiH3HFHAa eiaAH.

n .  t . npoeKTHB reoMeTpHHHHHr (i^ .) a c o c n ft Teopew ajiapH A aH  CnpHAHp.
M aca jiaH , a r a p  2 - TapTH6jiH s r p n  MH3Hiy(a ojiHKraH 6 Ta n y ^ T a  1, 2 , 3 , 4 , 5 ,

6 pa^aM jiapH  6H jian rny  TapTH^Aa 6e jifH J ia6 MHi^HJica, 12 e a  45; 2 3  Ba 56; 34  oa 
61 *y(})T TOMOHJiap ^apaM a- i^apuiH to m o h jm p  6j>jiaAH Ba KecHluHiu H yi^rajiapH  6h t -  
Ta x  TyrpH  m h3hka3 —  IlacK a jib  Tj/FpH HHSHFHAa h a p p  (1 9 8 -p ac M ).
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2- T ap ra6 jm  s rp n  MH3Hi^Aa eTyBMH 6 rra  n y^T ann , h b h h  o - t th  yuiHKHHHr y i -  
jiapHHH J^ap x h ji TapTHC^a TyTaiiiTHpHiii fiy jm  CnjiaH 60 Ta Typjih x h ji o j i th  ynjiHK 
^ o c h j i  h K jih iu  MyMKHH, ^eMaK, 2- TapTH^JiH a rp H  qH3H^HHiir SepH JiraH  6 nyi^TacH 
yqyH moc paBHnifla n a c io J iH H H r 60 Ta ^ a p  x h ji TyFpn m iohfhhh  o jihu i MyMKHH, 

n .  t . 6y  TeopeMaHH 1639 hh jih  h c 6 o t 9TraH ij)panu,y3 ojihm h B. IlacKajib ho- 
m h  6njiaH aTaJia^H.

n .  t. hhht KecHmyP'iH HKKHTa TyppH M iisn i^a aftjiaHyBqH 2-Tapra6jiH arpn 
^H3ii^na AOHp xycycnft ^ojiii j^ahm  3aMOHJiapAaei^ MatJiyM sah (riann  TeopeMacH, 
^WMH3HHHr IV acpn).

n .  t . hh h f  c o ^ a j ia p n :  1) (Jia^aT arpH  qraH iy iH H r 5 nyivracH  Skh

TypT Hyi^TacH Ba 6y  H y^T aJiapA an OnpHAa a r p n  i;H 3H iw a yTKa3HjiraH ypHHMa 6ep H jiran  
j jo j i j ia p ^ a  h k k h h 'ih  TapTH6 jiH s r p n  «H3HK;HHHr nyn;T ajiapnH H  H caui; 2) s r p n  h h 3h^  
C cpH jiran  (HH3HJiraH) S k h  yHHHr 5 nyi^TacH 6epH JiraH  ^ o j i^ a  yHHHr 6e p n jira H  Hy»,Ta- 
(H ^ a  s r p n  'iH3ii«;^a ypHHMa H caui ((Jia^aT qH3FHq epAaM H^a) Ba 6o iu ^ a  M acajia jiap . 
I I .  t .  Bpnam iiO H  T eo p eM acn ra  (t^.) y 3 ap o  MyH0CH6 TyuiaflH .

n A C K A J lJ I T P E y r o J lb H H K  —  n A C K A J Ib  y H B y P H A r H  —  6HH0MHH3JI K09<t>- 
^iHUHeHTJiapaaH (k,0 n6opaT coHJiapHifflr yw6ypuaKjiH wa/iBajiH:

c °  c;
/''0 r 1 r2 

2
p  I p2 /-.3 

^3 °3 ^3

n , y, coHJiap opi^ajiH CyiiAafi TacBnpjiaiia^n:

1
1 1

1 2 1
1 3  3 1

1 4 6 4 1

EHHOMHHajI K03(j><t>HUHeHTJlapHHHr

Cn +  Ck+ l =  C * + 1

xoccacnra acocaH n .  y. HHHr ^ap 6np co h h  y3HHHHr ycTiw a TypyBqn h k k h t3 coh- 
hhht ftHFHHflHcnra T en r (6yH^a 17. y. h h h t 'leTjiapiiAa HOJiJiap lypa^ ii acQ cbapa3 
^HjiHHaAH). n .  y. riacKajiHHHr «TpaKTaT 06 apH^MeTimecKOM TpeyrojibHHKe» acapH- 
fla KeJiTHpHjiraH 6yjiraHH yqyH yHH 6ai>3aH apH([>MeTHK y>i6yp'iaK ac6 >;aM aTaftflH- 
flap. n .  y. XHToft^a 1303 HHJi.ua, IUTH({>eJira 1544 ftHji^a Ea IlacKaJira 1665 ftnjifla 
MaiiJiyM 3ah. lIlyHHHr yyyn  yHH TypjiH MaMjiaKaTjiapAa rypJinqa aTafiAHjiap. repwa- 
HHH^a yHH KynHima UlTHtJieJib y i!6ypqarH , H ia jihhab  sca tapTajibe yqSypqarH « e 6 
aTaftflHJiap, 6H3Aa sca yHH to w h k  iuonpH, (}>aftjiacy(})H Ba MaTeMaTnrn YMap X,afteM 
uiapa4>Hra J/Map X,afteM ywOyp^arn ,\e5  aTaui jio3hm, qyHKH yHHHi1 acapjiapH^a 6y 
y idypqaK  TyppHCHAa rannpH JiraH . X ,h h a h c to h a3 u ionp n H iira jia  (3paMH3Aan o jiah h - 
t h  II acp) n .  y . ash  uieipHHT MacajiajiapiiHH ^aji ^HjimuAa (J>oftAajiaHraH.

AflaG.: H. 3 .  JX e n m a h, «H ctophb apm}>MeTHKH», yMne^rii3, M „ 1959.

I1AIIIA AKCHOMA — nAUI AKCHOMACH. n .  a . 6yHAafi Ta-bpHduianaAH: ABC  
yM6ypriaK TPKHCJiHrHAa eTraH Ra yHHHr xe 'i 6np ymH,naH yTMaftAHraH a TyFpn 'ih3h^  
AB  KecMaAarH (TOMOHAarn) nyi^raA an yT ca, 6 y  a TyppH 'ih 3 h ^  § k h  AC  KecMaHHnr 
Hy^TacH^aH eKH BC KecMaHHHr nyi^acH naH  y'ra/i,H, E o iu ^ aq a  i^hjih6 aftTraHAa, a ra p
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T yFpn MH3HK, y 'i6y p iiaK TOMOHJiapHHHiir 6«phhh  kcchS yT ca, 
y  ^ o ji / ia  yM6ypqaKHHHr 6oii:Ka tom ohhhh  ^aM KecnO yTHUiH 
KepaK ( 199- pac.vi).

n .  a .  s jieM enTap rcoMeTpHH k v pch h h  (i^. OcHOBaHHsj
rCOMeTpHH) aKCHOMaTHK (AeAyKTHB, I^aTTjHH MaHTH^HH) Ty3HIIl- 
Aa acocnfi aKCHOMajiapAaH 6npH ^Hco6jianaAH. fay aKCHOMa 
reoMerpHHHH aKCHOMath k  acocJianm n Ta^^Hi^ i^HJiHuira acoc 
co-iran 6iipHHliH MaTeMaTHK.nap/(aii hcmhc  MaTeMaTHFH Flaiii 
a'apa(})Hra myHflaft a e 6 aTajiraH .

nEAHO AKCHOMbl — IIEAHO AKCHOMAJlAPH. H a- 
TypaJi coH,iapHHHr n .  a . hh 1891 hh jih  HTajibHH MaTeMa- 199- pacM. 
t h t h  Ba ManTHf^qncn rieaH O  6ep raH . B y aKCHOMa Jiap naT y-
p a /i co h  TymvHiacHHH aiiHi^jiauira 6aFHm„iana^H. «ByiiAan Keftnn KejiaAH* AcraH 
MyHoca6aT ypHHJiH 6y , i r a n  (a a ^ h  KeftHH K e-ia/jH ran c o h h h  a* CHjian 6e j i rn -  
jiaH M ra) >;ap naiiA afi 6y iu  6yjiM araH  N  TynjiaMHHHr 3;ieMeiiTJiapH H aTypaJi c o n jia p  
Ae6 aTaJia/ia. B y  M ynoca6ai v j m j i a r n  aK cnoM ajiap ra  6yftcynHUiH KepaK: 1. ) ^ e i  
^aiiAaft coHAaH KeftHH KejiMaftAnraH 1 pa^aMH MaBwyA- 2 . X,ap ^aiiA aft a co h  ywyH 
yHAaH KeftHH KeJia/(HraH Ba (Jja^aT 6HTTarHna a* c o h  M aB*yA , ht>hh a =  b 3k3h- 
J in rn fla H  a* = b *  SKaiiJiMrn K ejin6 iH ^ a ^ H . 3 . X ,ap K^aHAafi co h  6HTTaAaH opTHi^ 
6y j» ia ra H  c o h a 3 h  KeftHH KejiaAH, hi>hh a* =  b* a s h  a =  b SKaHJinrH k c jih 6 MHi^a- 
AH. 4 . (HHAyKUHd aKCHOMacH.) HaTypaJi coHjiapHHHr >;ap K,aiiAaS M  TynjiaM H ^yfiH - 
AarH xoccaJiapra a ra  6yjicHH: 1) Cnp c o h h  M  r a  T e rn m jiH ; 2 ) a r a p  a co h h  M  ra  
t c f h iu j ih  6y J ica , y  >;ojiAa a* =  a +  1 ^aM M  r a  T ern u u iH  6yjiaA H . Y  >;oJiAa M 
TynJiaMAa >;aMMa H a iy p a j i co n jia p  6yjiaAH, sn,HH 6apwa HaTypaJi coH jiap  TynjiaM H M  
6iu iaH  yCTMa- ycT TyuiaAH-

A A a6.: 9hh. sjigm, MaT,, r .  1. rocTexH3flaT, M ., 1951.

F IE A H O  K P H B A H  —  n E A H O  9 rP H  H H 3H FH . Bnpop KBa^paTHHHr 6ap^a Hy^- 
TaJiapHAaH yTynqH  >KopAan MatHOCHAarH y3JiyKcH3 s r p n  MH3HP; (^ .  >KopAaHa Kpn- 
B an). ByHH 6hphhmh 6 y m 6  HTaJibsiH MaieMaTHrH n eaH O  1890 h h jia 3  TeKUiHpraH.

A A a6.: H . H . y 3 h h, TeopMH (J>yiiKu,Hft .nettcTBHTcjibiioro nepeMennoro. 0 6m an  MacTt., 
H3A. 2. M ., 1948.

nEJIJIfl yPABHEHHE —  nEJIJIb TEHTJIAMACH —  ,t'2 —  D y 2 =  1 KypimHui- 
AarH TenrjiaMaAHp, 6yHAarH D  —  Oowt^a naTypaJi coHHHHr KBaApaTH 6yjiM aran 
H arypaji coh . n .  t .  6yTyH cOHjiapAa ocoh ewHjiaAH. J l .  3 fijiep coHJiap n a 3apHsicH- 
ra  AOHp 6np k h to C h h h f iap>KHMOHHHH aBTopn Ae6 HOTyFpH TyiuyHHC, 6y  TeHrjiaMa- 
h h  l ie ju ib  TeHrjiaM acH Ae6 a ia 6  l^yiiraH .

JlHO({)aHTOBbi ypacH eiiiisi T epM nm ira >;aM ^ a p a n r .
nEHTArOHAJlbHblE HHCJIA — IlEHTArOHAjI COHJIAP (6em  6yp'iaKJiH 

c o n jiap )— (3n2— n) : 2 KypHHiiniHAarn HaTypaJi coHJiap, a-bHH 1, 5 , 12, 22, . . . .  neHTa- 
roHaJi coHjiap tjiHrypajiH coHjiapHimr (i\. (pnrypiibie >mc.ia) xycycnft ^o jih  6yjiH6, 
h k k h h h h  TapTiiOjiH apii(J)MeTHK i^aTopAaH (^ . ApH({)MeTHHecKHH psiA) n6opaTAHp. B y  
coHJiap leKHCJiHKAa KeTMa- Ker KeHrafiTHpnjiraH 6eui6ypnaKJiap iniHra co.iHiiraii uiap* 
jiapHHHr co h h h h  H(j)OAaJiaraHH y iyH , y jiap ra  uiyHAafi hom 6epm iraH .

nEPBOOBPA3HAJI 4>yHKUHH — B0UIJIAHFH4 4>yHKUHH -  npiiMHTHn
d)yHKu,HflHHHr (k .) y3rnnacH .

n E P B O O B P A 3 H b lH  K O P E H b  —  m MOAyjib 6y iin 'ia  BOUIJIAHFHM HJlflH3.
B y uiyHAafi g  co hkh , gk —  1 aftHpMa m ra  6yjiHHaAHraH CyjiraiiHAarn (gk cou 1 
r a  rn MOAyjib 6y3nMa TaK ^ocJiana/ui) 3Hr khmhk k  coh  cp(m) ra  TOHr 6yjiaA n, 6yH- 
A a rn  cp(m) —  m  Aai: k h h h k  Ba m  6ifjiaH y3apo Ty6 6y.nraH  HaTypaJi coHJiapHHHr 
niTa 3K3HHHH KypcaTaAHran S fijiep  (JiyHKUHHCHAHp (p; ). MacaJiaH, 7 MOAyJib Syftn- 
>ia 6ouuiaHFHM h jiah 3  6 cohh  6yjiaAH, MynKH cp (7) =  6 ; 3 1 —  1 =  2, 32 —  1 = 8 ,  
3 3 —  I =  26, 34 —  1 =  80 , 35 — 1 =  242 cOHJiapn 7 ra  GyjiHHMafiAH Ba (Jiai^aT

a  a
3  ̂—  1 =  728 coHHniHa 7 ra 6yjiHHaAH. m  =  2, m =  4, m =  p ., m =  2p Dy^ran-
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Aa B. h . MaBjKyAflHp, 6y  e p /ia  p  —  tok , Ty6 c o h , a  —  6wp;uiH k h h h k  6yjiM araH  6y- 
TyH c o h . BoiujiaHFH '1 njiA H 3.iap c o h h  6y  > ;o ju iap ,ia  tf (cp (m )j r a  TeHr (aitHpMacH m  
ra KappaJiH 6y jiraH  coH Jiap  ^ a p  x h j i  ^ e o  j^HcoSjiaHMafiAn); 6o u u ^ a  nwAVJi.nap yqyH 
6yHAaii cOHJiap flyi^. CoseT MareMaTHrH aKaAeMHK W. M . BHHorpaAoe 1 926  iinjin 

uiy HapcaHH aimi^JiaAHKH, (1, T-k \ r  p  ln p) HHTepsajiAa p  m>nynb 0yftH 'ia CouuiaH" 
FHq h ji^ h 3  TonnjiaAH, 6y  epA a p  —  to i^  Ty6 c o h , k s ca  p  —  1 c o h h h h h t  ^ a p  x h ji 
Ty6 6yjiyp.MHJiapH c o h h .

A aa6 .: H. M. P n n o r  p a A °  b, H 3jpaiiiiae TpyAbl, H3A—oo AH CCCP, M „ 1952 , 54 —57 
(x'T/!ap.

f lE P B y iU H H A  H H C JIO  —  n E P B y i l lH H  C O H H . 1883  h h jih  y 3H y^H 6 eT H uiraH 
TaJiaHTjiH ypojijiH K  MaTeMaTHK l le T e p 6y p r  O aH jiap  aKflAeMHSiciira «261 —  1 =  
= 2 3 0 5 8 4 3 0 0 9 2 1 3 6 9 3 9 5 1  c o h h  Ty6 coH /inp» /leraH  M a^oJia io 6o p ra H . (SanAa 6y  c o h h h  
IlepBym H H  c o h h  Ae6 aT au i K^aoyji ^n jiH H raii.

2 3 1 — 1 c o h h  Ty6 c o h  SKaiiJinrHHH h c 6o t  K H jiraii 3 i'fjiep  3a,MOHHAaH KeiiHH 
n epR yuiH H  c o h h  M atjiyM  6y ji r a n  Tyo coajiapH H H r s n r  KaTTacH s ,th .  Ai|)cycKH, H ep- 
ByiUHHHHHT 2 61 —  1 COHH Ty6 COH 9XaH JIHI HHH HC60T KHJIHUI COXaClIAa MaAailHHT 
MapKa3jiapHAaH MeT/;a, K H iujioiyia 6a>Kapran nm jiap H  ryi-pHCHAa >KyAa 03 MatJiyMOT 
^ o j ir a n .

4>aHJiap AKaAeMHHCH n .  cohhhh Hauip 3THiiiAaH f o iu  TopTraH, nyiiKH a k a/ieMHK 
B. 51. BynHKOBCKHii 6 y  cohhhht x a ro c n  fiyi^jiH rH ra *aB o6 rap  6y.ii«xiHn y3  y c r n r a  
o jiM araH  Ba «6yn.TaH Hiura KyHHKiiS i;oJiraH ^HCo^JioBHHHiinr ^aM 6 y im  TeKiiiHpH6 
KypHuiii y iy H  Kyn eai^TH K eT ran 6yjiap  sah».

1887 fn jiH  3eejibxo:}> 2 61 —  1 hhht Ty6 coh 3K3h jinrHHH hc6 o t  ^HjiraHAnH Ke- 
hhh  riepByuiH H iiH H r hiuhhh  y n ra  M yaji.iH $jiH K  o jih6 6 e p n iu  Mai^caAHAa n a iu p  s t iiu i- 
r a  ^ a p o p  KHJiHnran.

A j,a 6 .:  A. E. P  a 11 k , ypajibCKHft MaTCMaTHK HBaw M hxcsbh '! nep B y u im i, c 6 . «HeTOpHKO- 
MaTeMaiHMecKHe HccJieflOBaHHH* Bbin. 6. OH3MaTri!3. M .. 1953. W. B. A  p h o ji b  a .  TeopHH qii- 
ceji. y*ine^rH 3, M ., 1939.

nEPBblR HHTErPAJl — BHPHHMH HHTErPAJl. Oaahh AH(})(J)epeHUHaji TeHr- 
JiaM ajiap cHCTOMacHHHHr, h i h h

CHcTeMaHHHr 6h p h h >ih  HHTerpajiH

F (x , lh< </2> ■ • * i l/n) =  C 
KypiiHHUiAa 6y jin6 , yHra cHCTeMamiHr ^ a p  naHAaii

" i =  Vi W . y-i =  v2 (*), • • • , yn=  yn(*)
e^HMjiapHHH K yfiran/ia y aiiiiH fnra aftjianaAH, uiy 6njian Cnpra F tj)yhkuhji KOHCTaiiv 
T ara afiHaii Tenr 3Mac. Bhphhmii HHTerpaji x, y u y,t , . .  ., yn ysrapyB qH jiap 
(Jia30CH^,arH rHnepcupTHHHr (iy rnnepnoBepxnocTb) tc h t jia.MacH/iHp. y j ia p  myHAaii- 
kh , J^ap Cnp rHnepcHpT HHTerpaJi iirpn  MH3H^JiapHiinr 6npop i;hcm - OHjiacHHH y3 
HHHra ojiaAH. MacajiaH.

dx

CHCTeMaHHHr 6 hphhmh HHTerpaJiH ^yiiH/i,arHMaAHp:

^  =  a{x) y +  b(x)  z, 
dx

b (x) y  +  a(x) z

T lE P E r H B A  TOHKA njiocKofl KpHBoii—  TeKHCJiKKAarn arpn MHsmpHHr ByPH- 
JIHUl HyKJACH —  uiyHAafl M  Hyi^TaKH, srpn mhshk 6y ny^TaHHiir Oupop aTpo(})H-
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# a  M  A a  y r K a 3H J iran  y p iiH M a u H H r  ^ a p  x h / i t o m o h h a s  e ia A H .  y = [ ( x )  s r p H  q H 3HK.>iap 
y > iy H  ( S y H A a r H  f ( x )  K e p a r « ‘ia  A H $ (})e p « H U M a jw ia H y a 'iH  4> y n K U H * )  6 yp H jjH tu  n y h ; ia c n ; ; a n i  

HOJiflaH 4>apK,^n 6hphh>j« (AaeTifiaCiKH) ^ocHjianHnr TapTnOa to k  OyjiasH. BypHjiinn 
n y K T a c H f la  a r p n  MM3H i^u H H r a r p H j iW H  (i^. K p H B H 3« a  K p H B o fi)  H C J ira  T eH r. M a c a . ia i i ,

i/ — x 2" ^ 1 srpn MK3iiivrap y i y n  K oopA H iiaraJiap  6 o iu h  6yp«jiHui eyt;Tacn;i,i!p ,

6 if AREPEMEHHA5i BEJIHMHHA — ^ 3 rA P y B q H  MHKflOP. V  3{3P ximi KiipMai .iaj» 
K;a6yji n n .n aA n ra a  mhk;a c p a h p . MacaJiaH, cHi^HjiraHAa H^eaJi ra3iimir 6 ochmh na 
^ajKMii yarapaA H . S’r - m . h hht  M aTeM aTmcara kiiphthjih ijh  X V II a c p a a  yM yniaa d) ‘>i 
piiBOKJiaHiitiinAa p en o jiio iy io n  k;3A9m j$ 6 h» j 6y jiA «- B y  x;o ji  .T sonaT  >;oA ncajiapi'!:(i 
y jia p u m ir  y a ap o  6oF.ia;iiiLii r a  ? ;apaK aT ^a SKaiiJinrHHH stTHoopra o jih C on.iniiiuiir.i' 
fliirn 6 o c iu i 'u i  33,n. J l ';'.capr Hw otoh, JIefi6Him acapjiapHAa »paiiijiran KVApaiJrn 
MareMaTHK MeroviJiap, AHip:pcpeHu.na.T fla H H rerp a ji ^HCo6HHtir ^ y jia f l a n n a p a m  ai.>ia 
y;TapTH|>n.-'.vi, 3.nr s ry x io a i —  XIX a c p ^ a  njiMHfl panH uiA a itaTiiHi: aco c jiaG  6ep i:,i- 
A 'i. JPma a;',Dp;;a j;;i:-::i::'.':ap uaanpHHCH, y ^ a i t  Ke«HH sca y a jjy x c n s  ^ y n K u u a  iap 
H aaap ih ica  sp a iiM A ii. i in a r  o jia h h i-h  T a ip u ^ H  >;o3HprH 3aw on M aTennxiiKacH
yqyH  ^0iiiii\apJiH  3Mac. JyoaiiprH  3aMon MaTeMaTHKacHHHHr acocjiapn ry n jia M jia p  
Ha3apH:icii (i^. T e o p n n  MnoMecTb) s a  T o n o J io riN  (i^.) FOH.iapH 6HJian cyF op iK iran - 
A«p. >KyM JiaAaa, Minyiop.Tap a c 6  coHHHFHHa 3Mac, 6npop T ynjiaM nim r HXTiiepn i 
Ta6naTJiH  ajieM einviapHiiH  x a n  ryu iynH jiaA H . 9-  m. h h h t  3ckh  T y jiy n n ac H  r.yn>iHJiHi<

• jmaceHepJiHK MacaJiaJiajw, u iyH H H W K , MSTeMaTHKaaHitr ynyiiHfl KypcHHH yi;HrHuiAa 
xajin ^aM ^yjiafiAnp.

[1EPEMECTHTEJ1 b H b lf i  3 A K O H  -  ^ P H H  A J IM A lU T H P H jU  K O H y H H .  k  3a-
KOH KOMMVTa rHBHOCTII.

nEPECEMilHHE MHOKECTB -  1^11 JIAMJIAPHHHT 
KEGHUIMACH. A na  B i  ynjiaM JtapHHHr K ecnuiM acn ;te6  
niyiiA aii T y n :ia i: ra  aihTKiaAHKii, 6 y  TynjiaM HHar ajieMeHT- 
jia p n  A  ly n j ia w ra  j;aM, B  iy n jia M ra  ^aM  TerHiujiH  6 y n a m ,
HtiiH KecHiuMa TynjiaM  A na B  T yn jiaM jiap  ynyH  yMyMKH 
6y jir a n  6a p « a  3jieMCHTJiapAan na  (Jiai^aT iu y  sjieM eHUiapAaH 
Ty3iiJii'aH. A  aa B  Tynjm ijiapnniir KecnuiMacH A ( ] B  (eKH 
A B )  chm boji 6h ji3h 6e.irHJiaHaAH ■ Ba A  Ba B  T yn jiaM jiapH iw r 
K^ngftTMacH (6y  TepMHH 3CKHpH6 i^ojiraH ) Ae6 aTaJiaAH- A  
Ba  B  lyn jiaM JiapH H iir KecmnM acH 2 0 0 - pacMAa cxeMaTHK paBHuiAa u iT pH xjiaH raii co- 
^a opKaJiH KypcaTiwran;

XyAAH myHra yxiuaui, arap A a TynjiaMAap SepHJiraH fiyjica (6y epAa a  mckjih

§ k h  ieKCH3 HnAeKCJiapHHHr /  TynjiaM H ra T ern iu jiH ), y  >;ojiAa A a ( a C I )  T ^njiaM jiap-

h h h t  KecHuiMacii Ae6 6ap>ta A g j ia p ra ,  a t jh h  xap Ka HAafl a f l j i a  xap 6 u p  A a r a  T ern u i.

jih  6 y jiraH  s jieM eH rjiapA aurH na T yan jiraH  T yn jiaM ra  aftTHjiaijH- A a ( a  £  / )  TynjiaM -

H H iir K ec iiu iM acn  f j  A* ( c k h  n  A ) c h m b o ji  6 n j ia H  6 e j ir« jia H a A H . I  T ynJiaM  ‘ic k j i i i  
a ( : I  a  £ /

Ba n co hA sh , h i h h  1, 2, . . . .  n JiapAaH H 6opaT fiyjiraH A a A t , A t , . . . ,  A n l y n -
’  rt n

jiaMJiap KecnuiwacH • • • f \ A n (eKH A, A2 . . . . An eKH n  A  ̂ eKH f | ^ i )
i—\ /sa 1

chm boji oHJian 6ejiiHJianaAn. A ra p  / —  1, 2, HaiypaJi coHJiap KaTopH/j,an h6o-
00

paT 6 y j i r a n  caHOi^jiH TynJiaM  6 y jic a ,  A,, A a . . . T ynjiaM Jiap  KecHuiMacH f )  A{ (eKH

OO
n  A i  eKH . . .  eKH A , A 2 , . .) chm poji 6njiaH  6ejirH jianaA H .

/ = i
T ynjiaM jiap itH H r KecnuiMacH TyiuiaM A ap ycTHAa 6a>KapHJiaAHraH My>;HM o n e p a - 

UHHjiapAan 6HpiiAHp. Y h h  6 o lU i^  o n epau ,H fljiap ra  cojiH irT iipH ui yuyH  Ha3apnft ry n -  
jiaM onepauHnjiapHra (t;. TeopeTHKO - MHWKecrBeuHbie onepau,HH) i^apaiir,
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TynJiaM jiapHHnr KecHuiMacn 6yiu TynjiaM ( î . r iycT oe MHOwecTBo) 6yjinuiH MyM- 
khh. T .k .  6yu i TynjiaM CyJia^Hran TynjiaM/iap KecHiiiMailAHraH TynjiaMJiap .neHHjia- 
AH. T.K. KOMMyTaTHBJIHK, aCCOUHaTHBJIHK Ba HfleMnOTeHTJIHK (I^.) ^OHVHJiapHra Cyfi- 
cyHaAH: A [ \ B  — B { \ A \  (A f) B)  f |C  =  A A ( ] A  =  A.  T .k . TynjiaMJiapHHHr
6HpjiaiuyBiira (i^. OOteAHHenHe miio>kcctb) ,ancTpn6yrHBjiHKHHnr («,.) h k k h t3 ^ony- 
b h  6HJiaH 6oFJianraH :

(  U B . \ =  U , a [}(  n s a \ = - n  m u b .  v
[ , a ) ‘ f  1 ) l  c€'  ) \  )

/lHCTpH6yTHBJ]HKHHHr 6y  h k k h  K,OHyHH 6np-6npH ra y3apo m oc K ejia ;;H  (i^. / J o o h c t -  
BeHHOCTH npH H U H n).

M H co ju iap : 1) A  —  6a p iia  >«y({)T co iiJ iap iiH nr TynjiaM H Ba B —  yw ra  K appajiH  
6yjiraH 6a p ’-ia coHJiapHHHr TynJiaMH 6yjicHH. y  ^o jiA a A [ \ B  —  6 r a  KappajiH  6y ji- 
raH  coH -iapH H nr TynJiaMH 6yjiaflH .

2) A —  6 ap iia aiijiaHajiapHHHr TynjiaMH Ba B  —  KaTra apHM vk,h 1 r a  TeHr 
CyjiraH 6ap lia sjuinncjiapHH Hr TynjiaMH 6yjicHH. V  ^o jm a A ( \ B  —  pa^HycH 1 ra  
Tenr 6yjiraH  6apMa aftjiaHajiapHHHr TynjiaMH 6y.na.nH.

FIEPECTAHOBKA CHMBOJIOB — CHMBOJlJIAPHHHr ^PHH AJIMAIUTHPH- 
JIHUIH. n CHMBOjijiaH n  r a A a n  khjihS  T y3H jiraH  x ap  ^ a H a a f t  y p H H Jia iu T H p H u u iap  
cohh (i^ . Pa3MemeHHe). n  cHMBOJi,iaH T y 3 H jiraH  ^ a p  x h j i  ypH H  aJ iM a iu iH p H u iJ ia p  co- 
hh  n! r a  T e H r. S 'pH H  aJiM aiU T H pnm  a J i r e f ip a ^ a r H  K0M6HHaT0pHKa (i^ .) C y jinM in iH H r 
acocHft T y iu y H H a jia p H ^ a H  C npH  j;H co 6 .aaH a^H .

nEPECTAHOBKA flH4»t>EPEHUHPOBAHHH — flH<D4>EPEHU,HAJlJIAUI tfPHH- 
HH AJIMAUITHPHUI —  flmjKjiepenuHaj-iamHHHr Tap™6HnH y3rap™ pH iu. /Jh^)- 
4>epeHu,Hajuiam TapTii6HHH ysrap-iH pranaa apaJiam  >;ocHL’ia .iap  y3JiyKCH3 6yjica, 
^H(J)(})epeHi;HaJiJiam HaiHjKacH y3rap.MaHAH. A -y -a . ^a^H ^a  i^yHH^arH teopeM a ypHH-

d2u d2u
JiHAHp: u =  u { x ,  y )  (JiyHKHHHHHnr xycycnft jjocHjiajiapH {x0, y 0) nyi^Ta-

,  ,  . . d2u d2u du
na y3JiyKCH3 Ba, 6HHo6apiiH, (x0, y 0) n y n T annnr 6npop aTpotpnfla q^ qx' 'qx

du d2u d2u
j i a p  MaBwy^; y  ^oji^a 6y H VKTa®  ^  6yjiaAii. HeMnc MaTCMaih th

OiBapu m y HapcanH KypcaT^HKH, 6 y  TeopeMa;ia iiy^TaiiHHr aTpo(l)H.na ^  Ba ^  hhht

- „ . d2u d 2u
M aBxya 6yjiHLuiiflaH Tam«,apH (x0, y 0) ny^Ta/ia apajiam  ^ocHJiajiapaaH

6H rracH H H H r y3jiyK CH 3 6 y jiH m n  eT ap J iH ^ H p . ( k ;  H acT H b ie  np0H 3B 0flH bie E b ic m e ro  
nopaA K a).

Z (.y .a . TyFpHCH^a 6 y n aan  ^aM yMyMHftpoi^ TeopeMa 6op: (x0, y 0) n y ^ ia ^ a  
u ~  u (x{ , x2, 'xn) (fjyHKUHHHHnr TapTH6n ( k —  1) - raq a  6yjiraH [(A — 1) -
^ocHjia ^aM] xycycHH ^o cn jia jiapn  s a  k- TapTH6jiH apajiam  ^ocH jiajiapn y3JiyKCH3 
6yjicHH; y  ^ o ji^ a  ^ap  ^aH ^aft k- TapTH6jiH apajiam  ^ocHjianHHr (x0, y 0) Hy^Ta^arH 
K,;iHMaTH AH^epeHUHaJiJiam  iapTH 6H ra 6ofjih i^  3Mac. B y  ^o ji^ a  k- r a p i  h 6jih  ^ a p  
xh ji xycycnft ^ocH JiajiapH H w r c o h h  n 3JieM enTAan k TaAan o .iH H a;uiraH  TaKpopnft

( n + k ~  1)!
K0M6HHau.HH.iap cOHHra, h ih h  —  i ) j  " r a  TeHr CyJiaAH (K- C ieiaHHe c noB-

TOpeHHflMH).
y2 j,2

JJ,. y. a .  Ty(j)aHJiH H aTH w aH H H r y3rapH L U H ra mhcoji: h =  xy —— ■!— iy H K U H a
x + i /

yqyH (x2 +  u2 >  0  Ba u =  0) x  =  0, y  =  0 n y ^ T a^ a  ^ - ^ - = — 1, =  1. B y j^oji-
d x d y  ayax

Aa i l -  y. a. Tyi}>afijiH HaTH>Ka y3rapaAH, 4yHKH x — 0, y  =  0 ny^Ta^arH apajiam  
^ o c H j ia j ia p  y3JiyK JiH A H p,
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nEPECTAHOBKA C flOBTOPEHHflMH — TAKPOPHfl VPHH AJ1MA|I1THPH1U.
Al (% , at , • • • ,  an \ TynjiaMHHHr 9 jieMeHTjiapHASH Ty3HJiraH TaK popnft ypHH ajiM aui- 
THpHu; —  M  Tyn jiaMHHHr n 3jieMeiiTHfl,aii k Taaati Ty3H jiran TaKpopnfl ypnHjiauiTHpHiu- 
JiapHHHr (^. P a 3M emenHfl c noBTopeaHHMH) xycycH ft ^ o j ih .  A rap  n 3JieMenTAan k 
TaJia6 Ty3HjiraH 6npop TaKpopHfl ypiiH JiauiTnpH uiA a aL sjieMeHT wt  M apTa, a a 9->ie- 
MeHT ffiij M apia TaK popjiaH ca Ba xoK a3o (wi-\-w2 +  . .  . +  wn =  k), y  ^ojiAa 6y n- 
Aafl ypHH.iauiTiipHui TaKpopHii ypHH aJiM auiTHpnui ^CHHjia^H. a 1( a^, . . .  , an s jie -  
MCHTjiap moc paB H iu^a K’i, w%, . . . .  wn Mapia TaKpopjianaAHran T. y . a. Jiap co- 
hh  KyflH itarH ra t oht:

(Sa>/)l _  (w, +  w2 +  • ■ • +  wn)\ 
n (a i / l)  w3l . . .  wn\

IIEPHMETP —  nEPHMETP. En n^  arpn <iH3Hi^HHHr nepHMeTpH u>y qii3H^HHHr 
y s y n jm r H ^ H p .  K y n O y p ^ aK H H iir  n. yHHHr roM oH jiapH  y 3 y iu in r H  h h f h h a h c h  cn ifaT H A a 
a iiH ^ J ian aA H . AflJiaHaHHHr 17. 6 y  afljiaHaHHHr y3yH JiH rH flH p.

Tp<?K'ia p e r i m e t r o n  —  afljiaHa, p e r i m e t r e o  —  aTpo<j)HnH yjiMaflMan.
FlEPHOflHMECKAJl flPOBb — flABPHH KACP — Cnpop >KoflflaH 6oiiijia6 aflim 

cnp pai^aMjiap rpynnacn 'ickch3 TaKpopjiaiia/inraH ieKCH3 yHJiH Kacp^np (i .̂ /J,ec«- 
TimHaa Apofib). MacajiaH, 2 , 7 1 3 6 1 3 6 1 3 6  . . . hh 2 , 7  ( f 3 6 )  uiaxJiHfla #3hui MyM- 
khh, h-lhh MCKCH3 TaKpopj ia H a A n ra n  pai^aMJiap r p y n n a c n  (A aB p) i^aBCJiap Hqnra ojih- 
h 3 a h  ( 6 y  M HCojiAa «A aBpA a 1 3 6 »  AeftH JiaA H ). Arap A a s p  6eB0CH Ta B ep ry jiA aH  K eflnn  
6ouuiaHca (M aca jiaH , 8 , 3 3 3  . . .) ,  K acp  c<y]> H -  k. A euH JiaA H , a r a p  B ep ry jiA aH  KeflHH 
AaBp ojiAHAa TypaAHraH co H Jiap  6yjica (M a c a jia H , 3 , 5 1 2 6 2 6  . .  .) ,  6y K acp  apajiaui 
/ j .  k .  AeflH jiaAH .

Pau,HOHaJi coH Jiap, h i h h  oaAhA KacpjiapHH yHJiH K acp jiap  opi^ajiH H4)0,najia- 
r a n A a  ^H c^apM aflA H ran o a a h h  KacpHHHr MaxpajKHAa 2  Ba 5 a 3 h  6 o u ii^ a  Ty6 K ynaP- 
T y B iH jia p  6yjiM aca MeKJiH y iu iH  K acp jiap  j^ o c h ji 6yjiaA H ; 6oniK.a 5^oJiJiapAa /],. k . 
^ o c h j i  6 y jiaA H ; K H C ^apM afl/iH raH  o a ah A  KacpHHHr Maxpa>KHAa 2  Ba 5  KynaflTyBM H- 
j ia p  6y jiM aca , 6y  cotj) /3,- k .  6yjiaA H . A r a p  6y  K y n a flT y im H -ia p A a n  aTHrH C npH  M ax- 
pa>KAa 6y jic a , a p a j ia u i JX- k .  ^ o c h j i  6 y jia A H . X ,ap i^an/iaii R .  k .  h h  o a a h h  
K acp ra  afljiaH TH pnm  m ym khh (h tjh h  y  6n p o p  pauHOHaji coH ra TeHr). Coij) / I .  
k .  m yH A afl o a a h h  K acpra  reHrKH, yHHHr cypaTH  AaBp 6yjiH6, Maxpa>KH a c a  
AaBpAa H e 'iT a  c o h  6y jic a , y i: ia n lia  M a p ia  T aK p o p jian aA n ran  9  pai^aM jiapn f iu ia n  
H(j)OAa JiaHaAH. A p a jia u i J\. k .  h h  o a a h A  K acp ra  a ii .iau  n ip n iiiA a  c y p aT ra  
h k k h h m h  A a s p A a n  o j i a h h  K eJiraH  pa i^aM jiap  6 h j i8 h  H cjioA ajiaH aA nraH  coHAaH 6 h -  
Phhm h AaBpAaH o j i a h h  K ejiran  pai^aM jiap 6 n jia H  TacBiipjiaHaAHraH coHiniHr aflHpMacii- 
h h  §3hu i, M a x p a * ra  s ca  AaapAa i^aHMa pai^aM C y jica , uiyHMa MapTa TaKpopjianaAH- 
r a ti  9  pa^aM Jiapn  e3H6, yjiapHHHr yH r TOMOHHra AaBpraMa i^aiiMa pa^aM  6y jic a , u iyn - 
q a  HOJiJiap e3Hui KepaK. B y  i^oHAajiap TyFpH KacpjiapHH ( a i n i i  6yTyii C npjinK Jiapn 
6yJiM araH K acpjiapnH ) v3rapTHpHuiAa i^yjiJiaHHjiaAH, MyHKH 6y  ^o jiA a 6y ry n  i^hcmh 
5’3 rap H iiicH 3  e3HJiaAH.

nEPHOflHHEGKAJl « t> yH K U H Jl-flA B P H ft <DyHKU,Hfl —  uiyHAafl y  =  l (x)  
(JiyHKuiiHKH, y in iH r y q y n  t  >  0  c o h  MaBwyA; 6y  c o h  uiyHAafiKH, ann^jianinu c o ^ a- 
CHAaH o .in iira n  ^ a p  lyiiiA aii *  Ba *  +  t  y iy n  f ( x  +  t )  =  f (x)  6 yjiaA H . ByHAafl t  
tOHjiapAaH j^aMMacHHHHr 3 iir k h m iith  6 y jiraH  T  co h h  f (x)  (j)yHKu,HHHHHr AaBpu A e?n - 
JiaAH. Arap y  =  f  (x) R .  (j). — oo <  x  <  +  oo y q y n  y3.:iyKcn3 6yjiH 6, y3rapM ac 
Miii^Aop 6j?-jiMaca, h i,h h  y  ^ c o n s t, y  ^OJiAa yHHHr 6apMa t  AaRpjiapH HMHAa iuyHAafl 
anr KHMHrH T > 0  ToniuaAHKH, y  6 y  ^o jiA a AaBp Ae6 a iajiaA H ; 6apM a t  Aaspjiap T  ra  
6 yTyH c o h  M apTa K appa.nn 6yjiaAH, T= n  T, n =  1, 2, . . . . £ { .  tii. HHHr 'ryJiHt; rp a d m rH -  
h h  ^ o c h ji  i^hjihui yMyH yHHHr y3yHJiHrH T  6y j i r a n  a < x < a  T  KecMaAa sica-firan 
rpatynrn ^ h c m h h h  6np AaBpra KeTMa- Kei’ (M yc6aT Ba Mancjinii flyH aJinuiA a) cypHiu 
KepaK. MncoJiJiap: 1)

I ^  __ ( 1, x pau.HOHaji 6yjiraHAa,

( 0, x iippaunoHaji 6yAranAa,
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J lH pH X Jie (JiyH K uH acnH H H r ^ a n p n  ^ a p  n;aHflafi p a u n o n a j i  co h  6 y jiaA H ; s n r  k h m hk  
Aanpn 2) y  == sin  x  HHHr AaRPH T  =  2it; 3) u =  tg  x, T  =  3t; 4) y  =  cos ax,

T  =  — ; 5) t/ =  V  cos x, aHHKjiaimui co^acn—  — -\-2k n < x <  ~  +  2kn,  £  =  0, 
a 2 2

+  1. + 2 .  . . -j-n. . . . , T  =  2ji.
n E P M O /l 4 > y H K U H H  —  < l> yH K U ,H flH H H r f lA B P H . nepH O A H qecK aa (JiyHKUHH 

repMHHHra ^apanr.

n E P H O A H M E C K O E  P E U IE H H E  -  f lA B P H fl E H H M .  =  ft {yh ................  t)
at

»' =  1, 2 ...........n flniji^epeHunaji TeHrjiaMaJiap cncTeMacHHHHr ^aspHfl eqHMH
y t — (p((/) eqHMJiapAiip, 6y epaa (p,- —  afimi 6np flaBpjni ((jynKUHHJiap, f ih h  LuyH^aft 
t > 0  MaBjKyAKii, 6apqa t Ba 6apiia - / = 1 , 2 , . . . ,  n jiap ynyH (p; (t +  t )  =  (p,- (t) 
TenrjiHK 6a>Kap!iJia;i.H. /],. e. MyHTa3aM TaKpopJiaHyBMH :jiH3HK npoueccjiapHH TacBHp- 
jiafiAH. J\. e. MerapajiaiiMaraH eMiiM-aapAaH cyHynqH eMHMJiapra yTHin^arH 6npop 
opajiH i^ 6oci;HMAHp.

R .  e. hh toiihhi hhht MeroAJiapHHH pyc MaTeMaTiirn A . M . JlnnyHOB Ba (Jipan- 
n,y3 MaTeMaTHiH A . HyaiiKape Huuia6 'iH(-;KaH. JX- e. ocmoh MexaHHKacH, Te6paHHm- 
viap nasapiwcH r.a uiy Ka6njiap yqyn  a^aMHHTra 3ra.

llE P H U H K J lO H f lA  —  IIE P H U H K J lO H f lA  —  UHKJionfla.i arpH >iH3H^jiapra oh^ 
CyJiraH KCCH srpn 'HI3HiyiHp. n .  HII XOCHJI ^HJlHlIiHHIir KHHeMaTHK ycyjIH 6op. 
flcoBMH afijiaHa fle6 aiajiyBHH r pa,inyc.'iH aftJiaHa R  pa^nycjiH n;y3FajiMac afijiaHa 
ycTH^a FHJiAHpacHH. Hcobhh aftjiana i^y3FajiMac aHJiaHamiHr hmkh tomohh^h TypcHH. 
y  ^ojifla HCOB4H afijiaHaflara nyi^ia uiiKJioHAaji srpn hhshk HH3aAH. r > R  6yjiran- 
fla 6y hh3hh; n .  6yjiaa,H. (n .  snHUHK-noiiflaHHHr xycycnfi KypHHHmHflHp). n .  K,yftH- 
f l a r H naDaM CTpiiK T C H rjiaM ajiap  6 H Jia ii H (|)O A ajiaH a/in:

x  =  ( / ? +  mR) cos mt —  mR  cos (t +  mt), 
t/ =  (R  +  mR)  sin mt —  mR  sin  (t +  mt),

6y epAa m = — , my finjian 6npra, m <  0 Ba \m\ >  1, t —  hcobmh aftjiaiianHnr hh- 
R

3yBMH Hy^Taciira yTKa3HjiraH paAiiyc fmjiaH ynm ir KY3fa JiMac aftjiaHara ypimHui 
nyKTacnra yiKa3HJiraH paflHyc opaciiAarn 6yp'iaK. k - UnKJiOHAajibnue KpHnue, 
THnouHKJiOHAa, SimuHKJioHAa.

TpeKHa n e p i —  HKHHiwa, aTpoilnua iia xvta>ti5r|t —  AonpaBHfi.

Afl.&6.: A. A. C a  b e  ji o  b , riJiocK ae KpHQbie, C>H3MaTrn3. M -, 1960.

n E P n E H f lH K y J l f lP - n E P I lE H f lH K y J lJ lP .  Be -
» p iu ir a i i  a T yF pa MH3HKKa yTKa3HjiraH n e p n e H^H K yjiap

"  y iiia  Tyi pn  HH3HKHH T y rp n  5ypMa'K ocTH^a KecH6 yTaflH-
raH  Tyi:p n  MH3Hi^AHp. A ra p  11. c  TyrpH  MH3HKA3 eTMaft- 
AHraH MatJiyM 6np A iivi-;Ta;iaH yT ca  Ba M  H y ^ ra  nep- 

M a  neHAHKyjiapHHHr a ryppH  mh3hk; CHjiaH k c c h u ih u i
---------- - — "— ”  11 H y^ iacn  6yjica, y  xojiAa MA  KecMa (201-pacM) n .

hhht  y3yHjihth  AeHHjiaAH. n .  iiHnr y3yHjmrH afijia- 
Hara yTi<a3HjiraH ypHiiManiiiir (k . KacaTe.nbnasi) y3yH- 

201-pacM. jiHm ra y x u ia ™ 6  aiiHKJianaAii.
BepHJiraH TeKHCjiHKKa yTna3HJiran n .  ^aM uiyH- 

ra vxuiaiu TatpmjjjiaiiaAii: CepHjiraii a  leKHcjiHKKa 
yrKa3HJiraH 17. yma a  TeKHcjiHKAa erraH ^ap KaiiAafi iVFpn MH3HK 6h jian TyrpH 
6ypT:aK ^ochji KH-iyEMH TyFpn Mii3Hi\Anp- JIoth h m3 perpendicularis ea rpeK'ia per- 
pendiculum —  uioKyJi.

f lE P C f lE K T H B A  —  f lE P C I IE K T H B A  —  reoMeTpim (JinrypajiapHH reKHcjiHKAa Tac- 
BiipjiauiHHHr KyftHAarnAan H6opaT ycyjniA H p. Bnpop a ' tc k h c jih k , <5 (Jnirypa Ba a ' 
TeKiicJiHKKa ^aM, <t> ijjiirypara 3̂ aM T ern iu jin  6yjiMaran Cnpop S  Hyi^Ta 6epiijiraH 6yji- 
chh (202- pacM). O  (|mrypaiiHHr ?;ap iviii,;aii M nyKTacn op^aJiH S M  Tyrpn mh3hk
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yTKasHG , 6 h 3 <5y ly p p H  6n ,ia H  a '  TeKHCJiHKHHHr KecHuiHui nyi^TacH ' M'  h h

TonaMH3. M' n y j^ T a  M  H y ^ r a n n n r  1 1 . c h  c k h  M a p ic a a H fi npoeKumicH 6yjiap,u. I l l y i : *  
^ a f l  YyWm^, 0  f f ) H r y p a n n H r  ^ a p  5 n p  H y n T a c m m n r  n p o e K u H a c « « H  nc&6, 6y  c jiH ry p a .- 
h h h t  a '  TeKHcjiHfcaarH <]>' n e pc aeK T H n acH H H  ^q ch ji  i^iijiaMH3.

n . MeTo.AH npoeicTHB rtoMeTpnnra acoc  î hjihS 
o n u a r a H . 5  nyi^ra npo?Kmi>uxap M a p n a sa  ^ e O , a '

leKHcJiHK  9ca Kaprriaa;iap  i e K W C /n c H  eKH npoeic- 

UHflJinp TeKHC/IHl'H flCS, S M  lyppH 4H3Hl^Jiap 9ca 

npoeKuiidjioBqn H yp/iap  eicn ^a pau i ay p /iap H  ^ e 6

a ra jia A n .
n .  ^ a  T y p T ra  H y K T a a im r M ypaK K aS H H cSaiH  

(i;. C a o w H o e  oruotuem ie) c a ^ a a n a ^ H . (D nr yp aH im r

;; ,'iH T acBupH  n p o e K n n a  

i-: y 'iihhh t ryp riap;i,a- 
'ir ; i ; ,) r a  s i^ iih  S y jia A ii. 
ij..i la c n iip jia i iH u ii i  Ca-  
iu aa  opnruHaji (oyiow) 
aan i TyrpHCH/ia racaa-

n e A a r o r m c a  npaKTHKaciiAa 4>«ry- 

HOf^yjiaft fiyjiraHJinrn ca 6a 6 ju i

n . MevoAH acocH/ia >ic;
MapKa3Hia ky hn-ira;: icnii;;
C H A a  >jociiJ2

ByiOMJiapilillii' liCjiCSiCiv F il 

A H h h  c a n b a ; A a , 4 n s m  411*
H H H r y3yHJiHrn  Ba riyi^ypj

By p  ^ o c h j i  i\h ^ h i h  K epaK  oyjiraH A a  K y ju ia H H Ji^n -  

p ajiap an  lacBHpjiaiDHiinr 6 y  MeroAU M y p a K K a S  Ba 

IHUJlaTHJIMaHAU-
Arap HKKHia <I> ea 0 '  hcch itiHrypajiapmiar uKitHTa m o c  M m  M'  n y i^ T a j ia p n  

npoeKuusijiap nepcneKTUBacn MapKa3u o p ^ a j ®  y x y B u u  Typpu ' iH a u iy ia  erqa, y  ^ o j i -  
^a 6 y  hkkh tjiurypa n e p c n e K iH B  iJ iH ry p a fla p  AeO a ia J ia A U . n .  H H ur 6oaiKa<ia hom h 
MapKasmi (koiihk) npoeicuiWAHp.

Jla T H n a a  perspiccre —  K y p u m , n ap pO H  K vp uiu .

nE PC H EivTH B H blE  H y 4 KH 1- r o  nopHAica —  1- TapTii6jiu (1- fioci^Hqjui) 
nE PC nE K T H B  B O FJIA M JIA P —  1- TapTH6jiii aiim i 6up k ^ to p h u  npoeKUHsjjioBmi 
l-TapTH6ina 6opjiaMjrapAup. I Ik k h ia  6oFjiaMHHiir nepeneicTHBjiHru yjiapHHHr yMyMna 
sjieMeHTU y3Hra y3H moc KejiaAurau npoeKTHBJiiiraaniir xycycHft ^o jih ah p - FiepcneK-

t h b j i h k  4  Haiopa SujiaH 6ejirujiaHaAH. MacaJiaH, 2 0 3 - pacMAa H K K H ra  Ba S a

lepcneKTiiB 6orjiaM TacrsiipjiaaraH, y/iap ^yiiHAarma e3HJiaAu; S , ^ ,  bv  . .  .) 4

/ \ S 2(fl2, 65, . . .). A rap  6oFJiaMiiHHr ^ a p  Cnp TyFpH mhshfh Hyi^TajiapiiHHr ry rp n  qn- 
ihi^jih i^aTopHHHHr moc Hyn,TacHAaH y rc a , TyppH u n sn n jiap  6opjiaMH 6iiJiaH HyK;Ta- 
lapHHHr TyrpH >ih3ii^jih i^aTopH nepcfieKTHB AeS aTaJiasH. MacaJiaH, t(A, B, C ...) 
lyi^TaJiap i^aiopH (av  b2, . . .) Typpn nmwj iap  fioFJiaMHra Ba S 2 (a2, bit . . . )  
ioFJiaMra nepcneKTHBAHp.

n .  6. l -T a p T ii6jiu  ( 1 - 6ockhm .th ) nepcneKTUB ^aTopjT apH im r (i^. flepcneKTH B' 
bie p h a u )  yaapo MyHOCHfi KypanaiuHAup (k;. /lEoacTBeHiiocTH npiiHunn). 1- Tapiu6-
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,m  HKKHTa npoeKTHB Ka Top (OopjiaM) nepcneKiHB (i^.) CyjiHmH yqyH yjiapHHHr 
yMyMHH 3JieMGinH y 3- y 3Hra moc TyiiiHiiiH 3apyp  Ba eTapjiH^np.

yMyMHfl sjieMeHTjiH n .  6. h h h t  My^HM ^ o jih  HHB0Jii0UH3flHp (n '.). OopMbi reo- 
MeTpHiecKoe TepMHHHra i^apanr.

IlE PC riE K T H B H blE  PJlA bl 1- ro  nopa^K a —  1- t3 P th 6 jih  flEPC IlEK TH B  KATOP- 
J IA P — 1- TapTiiOjiH afiHH 6np ^ ac ran H n r KecHMjiapH^aH H6opaT 6yjiraH  ^aTopjiap-

AHp. nepcneKTHBjiHK /i 6eJirn  SnjiaH 6ejirnjiaHaAH. M acaJiaH , s (A , B, C, D . . .) .

n a ro p  /i s'(A'; B ' , C', D ' , . . .) ^ a io p ra .  H kkh  KaTopHHHr nepcneKTHB * o fljia -  
iuhuih  yjiapHHHr yMyMHfl sjieMeHTH (nyi^TacH) y 3Hra- y3H moc TyuiaAHraH npoeKTHB 
*OHJiauiHiiiHHHHr xycyciiH j^ojiHflHp. S  Hyi^Ta— nepcneKTHBaHHHr MapKasn (204 - pacM).

A rap  AacTasiHHr *;ap 6np TyFpH <ih3h fh  iiynra-napnH iir TyppH qH3HK.iH ^aropH - 
HHHr TernmjiH Hy^TacHAQH yTca, TyppH iiHSH^jiap AacTacn 6njiaH Hyi^TajiapHHHr 
TyFpH iih3Hi^jih ^aropH  nepcneKTHB Ae6 aTaJiaAH. M acajiaH , s ( /4 , B, C, D  ■ ■ ■)

n y n ja jia p  ^ a ro p n  /[ S (a, b, c, d, . . .) Typpa qHSHi^jiap /la c ra c n ra . <J)opMbi reo- 
MeTpHnecKHe, nepcneKTHBHbie nyqKH TepMHHJiaDHra f;apan r.

n E T E P B y P rC K A H  H rP A  — I lE T E P B y P r  £  flH H H  KyiiHAaniJiapAaH H6opaT: 6yH- 
Aa 6npHnqH yflHHqH TaHraHH rep 6  tom ohh 6hji3h TyniMaryHqa OTaBepaAH. TepQ 
tom ohh  TymraHAaH KeflHH yflHH TyraraH  ^Hco6jiaHaAH. A rap  rep 6  6 h p h h 'ih  TauuiauiAa 
rym C a, h k k h h ih  yflHHHH CiipHimHra 1 cyM TyjiafiAH, a ra p  rep 6  HKKHiiqH TauijiauiAa 
Tymca, 2 . cyM TyjiaflAH, a r a p  yqHH^H TauijiauiAa Tyiuca, 4 cyM TyjiaftAH Ba ^ 0Ka30- 
yMyMan, a r a p  rep 6  6hphhmh MapTa n_ TauuiaraHAa Tymca, hkkhhm h yftHHqH 6npHH-

■inra 2  cyM TyjiaftAH. BnpHHqH yflHHqn yftHHAa K,aTHauiHui ^yi^yi^Hra s r a  6yjiHui 
yqy n  Ba yftHH^a iOT^a3MacJiHrH, si-bHH lOTyKHHHi’ MaieMarHK k v th jih iu h  (i^. MaTe- 
MaiHqecKoe OyKHAaime) yftHiira i^aTHauiHuira T^jiaHa^nraH n y jira  TeHr 6yjiHujH y iiyn 
6HpHHqH yfimiqH HKKHHHHra i^aiwa ny ji 6epHuin KepaK? B y •MacajiaijH eqHuiHHiir 
HHflHHqgflijrH luyHAaii H6opaTKH, 6yHAaft yftHn;iarH ioTyiyim ir Ma TeMaTHK KyTHjihujh 
^yftiiA arnra TeHr:

i i  L- 2 - h -
n=  1 n = l  1 n= 1 z

6y  epAa An — n- lauu iau iA a re p 6  TyuiHui s^ th m o jih . B y ^hh iih iih jiiik  u iy ca6a6flaH 
k >3 depaAHKH, yftHHAa h k k h h u h  yfiHHqn h p h h th  yfiim qHra nciaraiM ia Kyn n y ji Ty- 
jiauiH KepaK 6yjiaAH, HKKHiiqn yiiHHMH Ma6jiaFHHHHr qeK Jia iiraiiJ iH rn  c a 6a 6jiH 6vh- 
Aaft 6yjiHiuH MyMKHH SMac.

M acajiaHHiir Typpn i^yfiHjiHiun 6yHAaft: a ra p  2 ™ Ma6jiaF hkkhh>ih yflHHHH-

HHHr 6yTyH Ma6jiaFHAaH ouiMaca, y 6hphh>-ih yftHHqnra 2n 1 cyM 6epaAH, a s c  ^oji- 
Aa Ma6jiaFHHHHr ^aMMacnHH 6epaAH.

IIH P A M H flA  —  flH P A M H ^ A  —  K yn eiy iH  S  6ypqaKHHHr .^aMMa eiyiapHHH kecnC 
yTyBHH TeKHcjiHK 6HJiaH KecHUiyBHAaH ^ o c h ji  6y j i r a n  K yneKA np. K ecyB qn  tc k h c jih k -  
Aa eTraH  eFH n .  HHiir aco cH  ne6, 6o u ii;a  ei^jiapH eH eK Jiapn Ae6 aT a jia^H . E h  ei^ 
JiapH xaMMa BaK,T yq6ypqaK 6yJiaAH. K y n  ei^JiH 6ypqaK iiH Hr  y q H ^ a H KecyBqH tc k h c  
jiHKKaqa 6y j i r a H i^HppajiapH KCCMaJiapn n .  h h h t  ip p p a jia p H , i^oJiraH K,HppaJiap a c o c  K,np 
p a jiapH  ^ e 6 aTajiaA H . K y n  en;jiH G ypqaK iiiiH r S  y ltn  n .  n m ir  y q n  Ae6 a ia jia A H . n  
h h h t  yqHAaH a c o c  TeK H cJiH rnra yT K a3H jiraH nepnenA H K yjiap  6ajiaHAJiHK Ae6 ai% Jia/in  
A r a p  n .  h h i i t  a c o c n  6n p o p  K yn6ypqaK  6y jic a ,  y  ^ o jiA a  II. n OypqaKJiH f l .  Ae1 
aTaJiaAH. IIIyHAaft k ;h jih6, n 6ypqaKJiH nnpaMHAaHHHr n +  1 eFH 6yJiaAH. n  
aco cH  Ba y q n  6epHjiHiuH 6H jiaH a iiH ^jianaA H . n SypqaKJiH  17. a c a u i  y q y  
3 ( a +  l )  — 6 uiapT KepaK. M a c a jia n , y q 6ypqaK jiH  n .  ficau i . y i y H 6 M atJiyM o 
\6 =  3-4 —  6, MacajiaH, y q ia  tckhc 6ypqaK s a  y q ia  i^Hppa) KepaK.
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A r a p  I L  H H iir  a c o c n  M yH T a33M  n  6 y p n a K  6 y m 6 , ym i  a c o c H H H n r  M a p K a 3 a r a
ripoeKunsijiaHca, nnpaMHfla MyHTa3aM n. ae6 aTaJiaflH. MyHTa3aM n. HHHr en mi
CajiaHAflHrH n .  hhh t anotjjCMacH («,.) AeS aiarnnH.  yqCypqaKJin nHpaMH.ua TeipasAP 
( k - )  A eQ  ^ a M  a i a j i a A H -

I I .  H i i n r  ^ a * M H

y =  JL  Q H
3

(jjo p M y jia  C n j ia H  > ;H coC .T aiiaA H , 6 y  e p A a  Q  —  a c o c H H H H r 
k>3H, H —  n .  HHHr 6aJiaHAJiHrH.

A r a p  S  —  n .  h h h t  y ^ H ,  ABCDE  s c a  a c o c n  6 y j i c a ,  y  
^ o j i f l a  h .  C y iiA a f t  C e j ir H J ia n a A H :  SA BC D E  ( 2 0 5 -  p a c M ) .

nni>A ropoBA  t e o p e m a  — nn<i>Arop t e o p e m a -
CM. A r a p  T y p p n  6 y p q a K j iH  y q C y p M a K H H iir  T O M O H JiapH  

y3 y H jiH K H H H r aH H H  6 n p  y jiH O B  6 H p j in r H  6 H .ia H  y j j i i a i i r a H  A  
6 y j i c a ,  y  3 ;o jiA a  r n n o T e H y 3 a  y 3 y H jin rH H H H r  K B a flp a T H  K a - 
T e T j ia p  y 3 y H J iH K Jia p H  K B a A p a T jia p H H H H r H H fH H A H c n ra  2 0 5 -  p a c M .
T e H r  ( ^ H c ^ a n a :  rn n o T e H y 3 a H H H r  K B aA p aT H  K a T e T J ia p  K B aA - 
paTjiapHHHHr HHFHHAHCHra TeH r).

T a p H H  6 y  T e o p e M a  ^ a A H M rn  r p e K  o j ih m h  F lH iJ ia ro p A a H  (sp a M H 3 fla H  o j i a h h t h  V I  a c p )  
o j i a h h  ?;aM  M a iJ iy M  6 y j i r a H  6 y j i c a - f l a ,  yH H  y m a  o j ih m  h c o o t  S T ra H  « e C  ^ H c o C j ia f t-  
^ H j i a p .  A B B a J io ,  n .  t . T y F p H  C y p q a K J iH  y iiCypqaKHHHr r H n O T e H y 3 a c n  B a  KareTjiapH- 
f l a  H caJiraH  K B a sp a T J ia p H H H r  K )3 Jiap H  o p a c H f l a  CoFJiaHHiu y p H a T r a H :  r n n o T e H y 3 a A a  
i i c a j i r a H  K B a A p a r a H H r  io 3 H  K a T e T J ia p A a  a c a j i r a H  K B a a p a T j i a p  io 3 Jia p H H H H r h h f h h a h -  

c n r a  T eH T .
n .  t .  -HHHr yM y M Jia iiiT H p H jiH iU H  3;aM 6 o p :  a r a p  T y r p H  C y p n a K jiH  y q 6 y p > ia K H H H f 

r H n o T e H y 3 a c H f la ,  a B a  b K a T e T J ia p n f la  H x T H e p H ft, h m m o  y x m a u i  <t>c , <t>a , <t>* 4 > H ry p a -  
j i a p  a c a j i c a ,  M a c a J ia H , sipHM A o n p a j i a p  a c a j i c a ,  y  ^ o j i f l a  y j ia p H H H r  ro 3 J ia p H  i^y ftH A a- 
r n  M y H 0 c a 6 a T  C H jia ii  O o F J ia H ra H  6 y j i a A « :  4>c  k> 3 h  =  <l>a  i o s h  +  k > 3 h . ) ^ 0 3 H p rH  B a i^ r -  
A a  n .  t .  H H H r K )3 A an  op T H i^  h c 6 o t h  M a -b J iy M ^ n p . By T e o p e M a  E b k j i h a  reo M e T p H H - 
c h h h h f  M y^H M  T e o p e M a jia p H A a H  6 n p H A H p .

A A a6 .: r .  r .  U e H x e H ,  H c to p h h  MaTeMarHKH b ApeBHocTH h b cpe^HHe BeKa. M . — JI., 
1938; B. JI H T u  M a  H, TeopeMa IlH ttiaropa, <t>H3MaTrn3, M ., 1960; A. A. K O J I O C O B ,  KHHra 
ftjia  BKeKjiaccnoro HTeHHH no  MaTeMaTHKe ^ jis  y q am n x ca  VI I I  K jiacca, y 'in e ^ n i3 ,  M ., 1958; 
B a H  j e p  B a p  e H, n p o S y K fla ro iu a aca  n ay u a , i>H3MaTrH3, M . 1959.

nH4>ArOPOBbl HHCJIA — nH4>ArOP COHJIAPH: x2 +  y2 =  z2 T e Hr j i a M a n H  
K aH O aT jiaH T H p y B H H  y m a  6yryH M y c 6 a r  x, y, z coh. B y  T e n r j ia M a H H H r  Capna eqHM- 
jiapn, C m io C a p H H , 6 a p - i a  fi. c .  x  =  a2— b2, 11 =  2ab, z = . a 2 + 6 2 4 > o p M y jia j i a p  Ch- 
j ia H  H i^ O A a j ia n a f lH ,  C y  e p A a  a, b —  H X T iiep H fl C y T y H  M y c 6 a T  c o H J ia p  (a >  b). n .  c .  
T y F p H  6 y p q a K J iH  yq6ypqaK TO M O H JiapH H H Hr  y 3 y HJiH rH  f l e 6  na p a m u m  MyMKHH. 
j[ I a c T jia 6 K H  ( 3 Hr  k h h h k )  n .  c .  3 ,  4 ,  5  B a 5 ,  1 2 ,  1 3 .  k,. Fepoiia ijiopMyjia.

F IH  -  H H C J I O  —  n H  C O H H  —  a f t j i a n a  y 3 y H J in rH H H Hr  A H a M eV p H ra  HH c 6 a T H ra  
T e j i r  6 y j i r a H  c o h a h p .  H h  c o h h  m c k c h s  yH JiH  K a c p  3 , 1 4 1 5 9 2 6 5  . . . .  B y  c o HHH H iir -  
JIH3 M a ie M a T H T H  y .  > K o h c o h  ( 1 7 0 6 )  6 n p H H q H  6 y j iH C  r p e K q a  3T } ;ap 4 )H  C H JiaH  C e j irH -  
J i a r a H B a C y  C e j i r n  n e i e p 6 y p r  M aT C M aT H rn  J I .  3 f t j i e p  h u j j i a p HHHHr  6 H p i iA a n  K e f ln n  
( 1 7 3 6 )  yM yM  t o m o h h a 3 h  i^ a C y j i  ^ H JiH Hr a H .

X V I I I  a e p  o x n p H A a  n e M H c  M a T e n a T i i r n  H .  J laM C ep i Ba (j)paHu,y3 M a ie M a iH rH
A. JIe>KaHAp nn  c o h h  HppauHOHaJi co h  SKaHJinrHHH h c 6o t  3TAiiJiap, 1882 h h jih  s c a  
HeMHc MaTeMaTHFH JlHHAeMaH 6y c o h h h h t  6yT yH KostjKjinuHenTJiH ^ e q  ^ a n ^ a i i  
ajire6paHK TeHrjiaM aiiH K a n o aM an T H p a  ojiM acjm rHHH, >it»hh yHHHr  TpaHcu.eHAeHT 
3K§HJiHrHHH h c 6o t  KHJiflH. U,HpKyjib Ba qHSFHH' epflaMHAa y3 y HJiHrH j t  ra T enr 6yji- 
ran TyppH qvranK, KecMacn sicaiu MyMKHH SMacjinrn JlHHAeMaH TeopeMacHAan KejwC 
qH^aflH; 6y  TeopeMa floHpaHHHr KBaAparypacn ryFpHCHAarH MacaJiaHH eqHin MyMKHH 
SMacjinrHHH y a H ji-k c c h ji  ^ a J i  ^HJiaAH. .....................

5



314 nJIAHHMETP

K,aiiHM 3aM0HJiapAaei^ n n  conHHHHr pauHOHaji coH Jiap ep^aM HAa esw jiran  T ai;pu- 
6 w  H'l>OAacHiiH TonHiura ypHHHUwap ^HJimiraH. K,aAHMrH MwcpAa AonpaHHHr i03ii-

n» ^HcviaiiiAa Fl. c. yqyH J t «  =  3,16049 . . .  ^HftMaT;i,aH (jjofi/iaJiaiiH-firau.

I^aflHMrJi rp e ii ojihm h A pxH iie^ (apaMH3AaH o m h h th  I I I  acp) a i i j ia iia n ii" hmkh Ba 
Tami^H MH3ii.nraH MynT33aM KynOypqaKJiapHimr y u ia p n  com i >«61:0113 y c ra n ^ a ra

EfiTMa- K erju iK JiapH  jih m h th  /1,06 i ;a p a 6, nH coHHHHHr 3 -12  =  3 ,1 4 0 8 4  . . . 6h ,m h

1
3 _ =  3,14235 . . .  opacHAa sKaHjmrHHH a Hni;jiaraH. n .  c. uiiiir jtw ™ - =

= 3 ,1 4 1 5 9 2 9  . . .  TaKpiiCiifl KHiiMarHHH x h to h  M aieM arH rH  L(3y M yu-«;,i:j; V  a c p n n iT  
mkkhhmh apM im a T o n ran . C y n rp a  yHflaH a n n a  K eflnnpoi^ 6y  ^ n ra ia T  E n p o n a ^ a  (XVI 
acp ) ro n ii , 'i ra ! i.  B y  rn ^ p iiftn n  ipiftMaTHRHr 7- x o H aA arm ia  x a r o c n  f o p .  K efim i- 
112.1HK n .  c, iiiin r  q u a ,ia  aiiK K Po^ h^oa^chhh lo m iu i  ftyjW Aa Kyri yp in iriH L iap  ku- 
OTHran. M a c a .ia n , caMapi^aiiflJUiK o jihm  >KaMUJHfl h 6h  M b b h a  a / i  K on,iift (XV acp - 
m n r  6hphhm h fipwii) n .  c . HHiir 17 Ta y iiJ in  K acp xOHacHHH, ro J u ia n f l  M aTeM anirH  
JlyflOJibtf) nan [J,ei".Teii (XVII a c p  6ouiH fla) 32  Ta ^ h j ih  * a c p  x o H a cm n i v ifcoC jra5  
T o n raH . X  in p rn  b .-;k ja s  x k c o S j i s i u  MaiiiHHajiapjTHHiir Tatfm i^ s th j i ih i ih  Tyijiafijm  j t  
i» H r  h h ^ o h t  ;i,:ipa>!;aja aHHKJiHK 6HJiaH TonHJiraH ^HfiMaTH —  M !inr;uii, o p n i . \  yHjjH 
Kacp x o Ha.!iapii M au iyM . AMaJinft M at;caA Jiap yqyH  cnpaE o im iK JiapA a , o jaT A a  n ,

J - .  n 2, lg n  ca ,\oKa3o ^HfiMaiJiapH SepHJoaAH. BataH apaijiMeTHK KeTMa-KeiJiHKJiap
31

sa  H;aTop.napniinr juiMHTjiapHHH Tonnui ^aw 17, c . ra KejrrHpH.iaAi:. Bynu Chphh- 
im 6y.!ui6 ij^pauuys MaTeMaTHrn <t>. Bhct nafii^araH. 1674 fiiuiAa Jlefi6iinn

J ?  =  1—_L + _ L  — J .  +  i -  — J_  +  . . . coHaaH HfiopaT Qyjiran ceK!m HKHHJiamvB-
4 3  5 7  9 1 1  1

ih  ^aTopmi TonraH.

«-_L
y r

6yjiraH .ua a r c  tg x  ( n tm i  a r c  t g —L__ =  iL \ h h  eftn u i fttfJin 6n.aari ^ o c h j i  i \n . in i ia j i i r a n
y  3  Q )

i^aTop ^H co6.aam Jiap  y iy H  j^yjiafiAHp:

Jt _  1 l l — i. + _L . _L -  L  . J_+
6 y  j  ^ 9  5 33 7 3«

>K- M s i i i h  a r c tg  x  h h  i^aT o p jiap ra  efiHui fiyjiH  6HJiaH n .  c .  h h  ^H coC jiam  yqyn 9Hr 
sixuih (JiopM yja T o n ra u . y  n .  c .  h h  100 T a ra ia  yHJin K acp xoH acn aiiHiiJiHrn/ia 
^H C oO jiaran.

jc coiih HoeBKJiiiA reoMeTpHHciiHHHr 6at.3« ^opwyJiaJiapHAa }(aM Hiu.,iaTHJiaAH. 
ByHAa, y, ajiCaiTa, aHJiau& y3yHJiHrHHHHr AnaweTpnra hhc6^th SMac, 6ajiKii ccxj)

2r.i
aHajiHTHK fiy ji 6ujiaH  aHHi^jiaHaAH. jx c o h h  S fijiep n H iir  M aiu^yp  e  = 1  (|iop,\iy- 
jiacHAa xaM i^aTiiaiuaAH. B y <{)op.MyjiaAaH j t  c o h h h h h t  Ta6iiaTH sinaAa u y ^y p p o i^  
ofiAHHJiauiTHpH^aAH. J l coHHHHnr hom h Ba 6ejirHJiaHHiuH rp eK ia  J te p ic p e p e fa —  n ep n - 
^iepnsi, a fijia u a  cy3HHHHr 6oiujiaHFHM 5$ap!j)HAaH oJiHHraH. IU ynH iirA eK , M eu n eu o  n i c -  
jio, JlyAOJibfhoBo h h c jio  TepM HHJiapnra ^ a p a H r.

n j lA H H M E T P  —  n j lA H H M E T P  —  TeKHc cjiHrypajiapHHiir K)3HHH TaK,pH6iifi xn- 
coS jiauira  hm koh 6epaAHraH MexaHHx ac6o6 . I~I. KOHCTpyKHHsicHHnur TypjiH xhji 
K^pHHHiujiapH 6op (206- pacM). I I .  KOHCTpyKTop/iHK 6iopojiapHAa (MaTepHajIHH 6 h - 
qHiuAa, T onorpafpirK KapTa Cujian H uijiam /ia sa  x;oKa3o) HimiaTHjiaAH. 207- pacM ja 
n .  AaH canoi^ o jih iu  KypcaTHjiraH: 3254 (uHijiepfiJiai, 6apaCan aa B epjitepA arii ca- 
ho ^ ). Arap 6np;>imH caHo^ 3254 ra , h k k h ih h c h  7868 ra  Tenr 6yjica, y ^oJiAa
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7868—3254 = 4 6 1 4  a ftH p M a  afijiaH H < 5 ( m h 3 h 6 )  iH i^ H ji r a H  ( ) )H ry p a H J iH r  n .  GyjimiafM-  
fi,a Ht{)OAajiaHraH io s h h h  G nji^M paA H . MacajiaH, a rap  yqacTKa m iaH H H H H r Kypcanw- 
m h  1 : 1000 M a c iu T a f in  y n y H  6 > 'jih m  ^H & M aTH  30 (m1) ra  T e H r  6y.ica, y ^ o j i a a  yji- 
M a n ra i i  y > ia c T K a H H n r k>3h 30-4614 =  138420 (m2) f i y j i a ^ H .

' p p a c n .  207 - pacM.

A,a.a5.: A M. J1 o n  ui h u,, Cuih cjichh c  n.iounaflefl b opKeHTHpOBaHiiofl iijiockocth, Tocrcs- 
M3AaT, M., 1956; B. H. A e  ji o  h e: KpaiKiiH nypc MaTeMaTHHecKHX MauiHH, r ocTexH3AaT, M - 
1952; M.—*jl., 1952, A. H. KpbiJiOB, JleKnmi o fipH6jiH>KeHHwx BbiHHCJieHHHx, rocTexH3flaT, M* 
1954.

njlAHHM ETPHJJ — njTAHHMFTPHH — sJieM em ap re-oneTpHsiHHiir 6np TeKHC- 
jniKAa JKOflJiamran tjinrypa.iap  xoccajiapnm i ypraHaAiiraH i^hcmh. 

OA<iTfla y p ia  MaKTaoAa f l .  hh yprannO  6y .iranA an  KeftHH yM yjiqoBJiH E bkjib*  
(j)a30CHfla HXTiiepHii paBirn.ua Hcofijiauiraii 'finrypajiapHHHr xoccajiapn  ypramijiaAHraH 
CTepeoMeTpHarm (i^.) y p rain ru ira  KiipHuiiiJiaAH. 

Bai>3aH ajieM eerap reoMeTpiiaHimr HKi<ajia i^hcmh CnpraJiiiKAa JpraHHJiaAH (n . 
<I>y3HOHH3M). n .  AacT.ra6 lyi/niMrii rpeK ojihmh EBKJiiiAHiinr «AcocJiap» KHT06«Aa 
Tyjiapoi^ Ba h3!ih .t r;njm o fiaen aiiK iran  s a h .

JlaT. planura — ieKHc.THK, rpei<. (.istpeco— yjiHaftMaH. 
njlOCKA5I 3AflAMA MaTeMaTir>iecKOH i|)H3HKH — MareMaTiiK 4>H3HKaHHHr TEKHC- 

JIHKJIATh MACAJIACH — $a30Aarn MacajiaHHHr xycycnft j^ojih 6yjiii6, 6yHAa yp- 
ramijiaAHraH xoAiica wa3Kyp TeKHCJiHKKa napajuieji Oyjiran 6apna TCKHCJiiiKjiapAa 
Cnp xh.i 6y.aaAH; Gy ,^oji Macajiami ([jai^ar vtua TeKHC-iHKAa \a.i  ^ujim ura hmkqh 
6epa,TH, Maca.naH, 6np TeKiic 3apsiA.ianran TOJiaHHHr sjieKip MaftAOHHAarn 3apn,HJiH 
3appa>iaHHHr xapaKain. T. m. sjm cthkjihk Ha3apiwcHAa, THApoAHHaMHKaAa Ba m y  Ka- 
6iuiapAa y>ipafiAH. Bumh T-. m. Jiap^a i<ohc{)opm aKCJianmn (k. KowliopMHoe o to 6- 
paaceriHe) MeTOA-aapn r;yAJianaAH.

n J 1 0 C K A »  KPHBA51 —  T E K H C J lH K flA rH  3 r P H  M H 3H K  —  ^aMMa riynTaJiapH 
6np TeKHCJiHKKa i';apaiujiii Qy.iiraH srp n  mh3H^. T. 3. >i. nriiir 6ypajiHu:n (K. Kpy- 
qeniie) HOjira 'renr.

njlOCKOCTb —  TEKHCJIHK —  reoMeTpHsiriHHr acocuft TyiuyH>iajiapHAaH 6npa. 
T. TyaiyH>iac« 6hji3h 6hphh'ih Mapta raniimraHAa T. lyrpHCHAarH TacaBByp cyB- 
HHiir TeKHc K)3H 6H.T3H, cnjiJiiii^ jiaH raii c t o a  K)3H 6«Jiair Ta^i^ocjiaHaAH Ba x o K aio . 
reOMeTpHHHHHr cncreM aTiiK  KypcirHii 6yriAan KeflHH y p ram m iA a  T . 6omjiaHFHq o 6i>eKT 
Ae6 i^a6yji ^HjniHaAii, ym iH r 6HjiBocn'ra TaT>pH(J)H rcoMerpna aKCHOMajiapHAa 6epH- 
JiaAH. MacaJian, TeKHCJiHKHHiir M y.ym  xoccajiapH KjiiHAarn aKCHOMaJiapAa H;j)OAa 
j^HJiHHraH: 1. Arap TyrpH mi3H^HHnr incKH Hyi^Tacii reKiicjiHKKa l^apam jiH  6y jica , 
T y tp n  HH3Hi^HHHr ^aMMa iiyi(,TaJiapH xaM reKHCJiHKKa i\a))am jiH  6yjiaAH. 2. 5up TyF- 
p n  HH3Hiyi,a eTMaraH y>na H y ^ ra  (haK ai 6 h t t 3  TeKHc.niKKa ^ a p a u i j iu  6yjiaAH.

y j i y r  p y c  M areM arHrH H . 14. / I o 6a>ieBcKHH T. h h  6ynAaft T a tp iK jjjia rau : 
T . 6epHJiraH h k k h  Hyi^raAaH 6Hp x h ji ysoi^jiauiraH iiy^TajiapHHnr (cj)a30 Hyi^TajiapH- 
h h h t )  reoMeTpHK ypH iiA iip. ByHAa J lo 6a>iCBCKHH reoM eTpnfiim  ^ a p a ic a r  TymyHHacH- 
Aan, 6Hiro6apHH, h k k h  Hyi^Ta o p a criA arn  Macocj)a TymyiuiacHAaH (j)OHAaJiaHH6 Ty3- 
r a n .  y j iy p  HeMHc M aTeM anirH T . J Ie fi6nHU T . Tyuiyii>iaciiiiH  (j)a3oiiH h k k h t3  koh- 
rpysH T  (fitHH ^apaK aTJiaiiTH pnjiraHA a ycTMa- y c r  Tym aA iiraH ) i^HCMra a>K paiaA H ran
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c n p r  6  T a ijp n q u ia ra n . /IeKHH hcobmhch CHnycoHAa Sk h  appacHMOH MyHTa3aM ie K - 
CH3 chhhi^ m nnK , 6 y jiraH  u h jiiih a PHk cn p T  aH a w y n /(a ft x o c c a r a  s r a .

A/iafl.: H. B. E4> hm o b. Bbicmaa reoMerpna, 4>H3Mami3. M.. 1961; y . A i i i  j u  •
O noHsrrHHX npsmott h iijiockocth, c6 «Bonpocbi 3JieMeHTapH0ft reOMeTpHH», HeMHCMâ aH lapatHMa, 
Cn6., ' 1913; ,ZJ. F h ji b 6 e p t , OcHOBaiiHH reoMeTpim, rocTexHBflaT, M., 1948.

nJIOTHOE MHO)KECTBO — 3H4 T /IIJIAM. P  lynJiaMHHHr ^ap naHAaft Hy^- 
TacHHHHr 3$ap i^aHAafi aTpo({)H,T,a M  Tvn/iaM HHiir H y ^ iacH  TonH Jica, M  TynjiaM  to -  
noJio rnK  P d M  (jia30fla 3HH TynJiaM  dyjiaA H . M a c a -ia n , p auH onaJi coH Jiap TynjiaMH 
6 a p ia  ^ai^H^HH c o n /ia p  TynjiaMHAa 3nq TynJiaM 6 y jia ^ H . P =  M  6 y jira H  ^oJiA a M  
lynJiaM  ysH fla 3Hq TynjiaM  fleftHJiaAH.

njlO TH O C T H  TOHKA —  3 HHJ1AHHUJ HyKTACH. $ 3 H A a  yjw op, ( k(. M epa) 
a itH ^ J ia n ran  M yaftpn TynJiaMHHHr 3 .  h . —  m yHflaft nyi^TaKH, ysHHHiir aTpodwAa 
e r r a n  TynJiaM yjiMOBHHHHr a ip o l )  y jiq o e H ra  HHc6aTH (a ip o tj) n y ^ r a r a  TopTH JiraH ^a) 
6u p r a  HHTHJia^H. M acaJiaH , T p an cu en ^eH T  coHJiap (i^. T p a n c u e H ^ e m H o e  m hcjio) Tyn- 
jiaM H^a >;ap 6n p  H yi^ra 3 .  h . f lnp .

njIOTHOCTb BEPOJITHOCTH CJiyqaHHoft pejiHqHHu I  — E Taco^HiJiHH MH^op 
9X,THM0JlHHHHr 3HHJ1HTH —  lu y iu a H  p (x) ^yHKUHHflHpKH, a Ba b ^ a p  ^aH ^aft

b

6yJiraH .ua a < | < 6  TeHrcH3jiHKHHHr s ^ th m o j ih  P (X) dx  r a  TeHr 6yjiaA H . M aca jiaH ,

a
( — 1, 1) HHTepBa/wa y q 6 y p q aK  kohvh h  6 y ftn q a  Ta^cH M JianraH  TacoAHiJmft M i i^ o p
S^THMOJlHHHHr siiqjinrH :

f 1 +  x, — K x < 0  fla ,
P W  —  |  0  1*1 >  1 6yJiraH.ua,

1 1 —  x  1 > x > 0  a a .

A rap  p  y3JiyKcH3 6 y j ic a  x<  +  dx  TeHrcH3JiHKHHHr s ^ th m o jih  TaxMHHaH p(x)dx 
r a  T e n r PyjiaflH . 3 .  3. yqyH  t;yH H /iarH  M yHOca6aTJiap ypHHJiHftHp;

+  00
p (x) >  0 , j" p (x) dx  =  1.

—00

K;. BepOHTHOCTb.
n jI O m A f lb  —  K)3  —  TeKHCJiHK eKH cHpTAarH reoMerpHK (jwrypaJiapnH xapaK iep- 

aoBHH acocnft MaTeMathk MH^AopJiapAan 6npHAHp. C o/m a ^ojuiap/xa K ). tc k h c  c|>Hry- 
panH TyjiAnpyBliH 6hpjihk  KBaapaTJiap, b m h  tom ohh y3yHJiHK 6npjiH rH ra TeHr 6yji- 
raH KBaApaTJiap cohh 6H;ian y/iqaiiaAH. TeKHCJiHK/iarH Kyn6ypqaKJiapnHnr k>3hhh 
y jiqau i ^ a p  J^aimaft Kyn6ypqaKHH TyFpH TypT6ypqaKJiapra awpaTHm MyMKHHJiHrnra 
acocjiaH ann; MawiyMKH, ly p p n  Typi6ypqaKHHHr k>3h  yHHHr ^ym nH  TOMOHJiapHHHHr 
Kynaftr.\iacHra TeHr. H e ra p a c n  ennu; s rp n  (K) 6 y jira n  qerapaJiaHraH Ba en n ^

c o ^ aA an  H 6opaT 6 y jiraH  HXTHepHft t c k h c  (P) 4>H rypa  
yqyH  K). Tym yH qacH  KyftH /iarH qa Ta-bpHijiJiaHaAH.

(/4) —  6yTyH Jiaft (P )  HHHr H qH "a 6 y jira H  TypjiH 
K y n 6 y p q aK Jiap  6yjicH H , (B) jiap  s c a  (P) h h  6yTyHJiaft 
y 3  HUHra o jiraH  K y n 6ypqaK Jiap  6y jic iiH  (2 0 8 -p acM );
A  s a  B — Oy Kyn6ypqaKJiapH H H r k>3H, y  ^OJifla A < B .  
{A} c o H J ia p  TynjiaM H H H H r an n f;ra i^o p H  q e r a p a c n  p*=  
= s u p  {/4}, \B \  TynjiaMHHHr aunx, i^yftH q e ra p acH  
p *  =  in f  {B} ({ /1} TynJiaMHH loi^opHAaH >;ap ^aHAaft 
B  qerapaJia ftA H , J h h  a ca  nacT /^an  >;ap i\aHAafl A

qerapaJiaftA H ). A r a p  HKKajia pt  Ba p* q e ra p a  6np 
x h j i  6 v jic a ,  y  ^ o ji / ia  yjiapH H H r yMyMHfl p — p* =  

208 - pacM . =p*  i^HHMaTH h c c h  (P) ({)HrypaHHHr IO. AeflHJiaA«; (P)
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(fw ry p a  KBa^paTJianyB^H fleftHJiaflH. A ra p  (P) (j)Hrypa h k k h t3 ( P t ) pa (P2) c jiH rypara 
a jK paT H ^ran  C yjica , 6y  (jm rypajiap flaH  HKKHTacHHHHr KBaflpawiaHHmHAaH y>iHHiH- 
CHHHHr KBa/(paTJianHiUH nemO  m i^aflH , rny  G nJian f in p ra  ^aM Hiua P =  Px +  P2 6y - 
jia/iH , srbHii 1 0 . TyiuyntiacH  a/WHTHB/iHp. (P) (JiHrypaiiPHr KBaflpaTJiaHHuiH y<iyH 
yHHHr (K) KOHTypHHHHr K)3H HOJira TeHr 6 y jiH iu H , HTiHH H c ia raH lia  w y ^ a  k h m hk  
k )3jih  Kyn CypnaKJiH c o ^ a  6HjiaH K,onjiaHHUiH 3apyp Ba k h (}i o ;i . OuiKop TeHrjiaMacH- 
HHHT KypHHHUIH

y — f  (x) eKH x = g  (y)
a < x < b ,  c < y < d

6yjiraH  ^ a p  ^an^afl y3JiyKCH3 s rp n  4H3Hi^HHHr IO . HOJira le n r  6yjiaAH. A ra p  (P) 
(})Hrypa 6HTTa eKH 6h p  ^ a n q a  ch jjjih i^  s r p n  HH3iii^jiap 6njiaH  q e ra p a jiaH raH  6y jic a ,  
6y  ([iHrypaHHnr KBaflpaTJiaHHUiH aiiH i\. X ,ap x h j i  tc k h c  ^n ry p a jiap H H H r 103H oflaTAa- 
t h  anHf^ HHTerpaJiJiap epflaiviH/ua ^Hco6jia6 >iH^apHjiaflH. M aca jiaH , fx (x) n a  f t  (x)

srp n  HH3Hi^Jiap (2 0 9 - pacM) 6njiaH  y e rap a jiaH raH  srp n  MH3Hi^jiH TpaneuHjiHHHr 1 0 . 
i^yftH^arH  4>opMyjia 6HJiaH M co C jian a^ H :

B B.
P =  J  (yi—y t ) d x =  j' UJx)  — fx(x)] dx.

K j t6  KoopAHHaTajiapHAarH 'ienr.aaM acn r =  g  (c(;) 6yjiraH  AB  a rp n  MH3HH Ba 
HKKHTa OA Ba OB paflHyc- BeKTopjiap (210 -pacM ) 6HJiaH HerapajiaHraH AOB ceK iop- 
h h h t  p  K ). ^yftH flarn <})opMyjia 6 h .i3h H(l)o/uiji;ina/iH:

'" tJ ' (<P)]2 d(f.

xdtj — tjdx.

TeKHC (jHtrypaJiapnHfir K). s rp n  h h 3k ^ jih  iniTerpaJiJiap OHjiaH ^aw ^HCodJiaiiHuiH 
MyMKHH, 'iyiioii>iH: 6yjiaK jiapn chjijihi^ a  KOHTyp fiHjian qerapajianraH  (D) (j)Hrvpa- 
h h h t 10. ^yftHJnarK (JiopMyjiaJiap 6njiaH Hcjio/iajiaHaAH:

C C 1D = — I tjdx, D =  \ xdtj, D =  ~2

(a) (a) (a)

(K)3JiapHH ^HCo6jiaiura flo n p  6y  (fopM yjiaJiap  rpHH (jjopMyjiacHHHHr xycycH ft ^ o ji j ia -  
pn ^ e6  ^apaJiHuiH MyMKHH: i^. TpHHa (JiopM yjia.) TeKiic (fnirypaHHHr K). (j)Hrypa-

h h h t  K). 6yftHMa o jfH n ran  D  — dxdy  h k k h  yjinoBJiH  HHTerpaji epAaMH 6HjiaH

^aM ^H coSjiaC  HHi^apHJiHuiH MyMKHH.
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3 rpii 'ii[3iiivrin g , tj Koop/rHHaTa-iap jjo jiH fla  IO . HHnr ^eK apr KoopannaTajrapn- 
^ i r n  s jieM eirm  ypH H ra IO . h h h t  a r p a  KoopAHHflTa-sapAarH s-ieivieHTHra a ra
6yjiaM H3:

6y ep aa  /  —  x, y fieKapT KOopAHaaTa.uapH cncTeMacHHH £, ri srpH mraHKJiH Koop- 
flm iarajiap  cncTeM acnra aJiMaiUTnpiiui HKO^HamiAHp (K-).

y&iyMifft xo,x’ a cKpTHMHr 10. 6y (JiopM y-ia S iiJiaH  mjroaajimiafl!!: '

6y ep^a  L, 0,  r — c h p t h h h t  f a y c c  Koa4,4,HU'HeHTJiaPli (K-). A — «  pa u j"3rapHuin- 
HHar S  c iip ira  h o c  c o ^ a c H . CnpT z =  f (x, y) o u ncop  TeHrjiana GnmH 6epnyiraH 
x y c y c H ?  xo.-i;ia cnp T  f . KyftriflarH (jiopMyjia S njian  HijioflaJiaHaflii ( 6 y  e p ^ a  (x, y) 
KOop^HHaTa^ap xOij TeKHcjiHKAarn (D) co^afla  y3rapaflii):

y =  f(x\ srp n  misHi^HHHr x [a  <  x <b,  f ( x ) > 0 ] yn, aTpoijniAa aHJiariHUinflaK 
^ o c h / i 6v ji imii ciip T  K ). (a H jia ii i im  c h p t h )  6yH A aS  (jiopM yjia fin jian  m jio jiaJ ianaA H :

b

K a ;ii!M  3;iM on.aapA?H 6 y eH  1 0 .  h h  j^Hco6jiaui reoM erpH H H H H r 3H r  m > ^h m  T aT & n^- 
.napH /jaH  6iipn oyjiwO K ejiaA H  (reo M eT p H fliiH n r h o m h  ^aM  u iy H fla n  K e.iH o  M H^aflH —  ep 
y jw a u j) . EiBiiHiir 3paM H3flan 6up  lyainia acpjiap ojiflHH rp eK  ojihmjibdh C a t n i  K ). 
jiaoHii xH co o jiam  K°HAa- TapHHH 6iiJiraHJiap. E b k j ih a  6 y  KOHAajrapHH y 3H H H H r «Acoc- 

jiap» KinooiiAa (9paMH3flaH o.tahhi'h III acp) TeopeMajiap iuan.wji,a 6epraH. X,03Hp- 
r a  na;<ap .xan M d K T a6  fla p c jiH K jia p iiA a  K y n O y p q a K Jia p H H iir  k j3 h h h  «Acocjiap»fla 6aeH  
3 THJiraH a w p a iH iu  aa TyjiflHpnm  ycyjiH 6iu iaH  ^Hcoojiaui ca^Jia im 6  KejtaflH.

A jiaO . : r .  M. ^ H X T e n r o j i m ,  f[,Hi})(})epeHi;Haji oa HHTerpaji j<hco6  K ypca, t . 1— 3;
K a r  a h, OcuoBaHna reoMexpHH, t . I.

flJ lfO K K E P O B b l K O O P /J iiH A T b l npHMoft /  —  l T y rp n  iH 3HKiim ir H J l iO K K E P  
K 0 0 P A H H A T A J1 A P H  — ojiTHTa pi (i — 1, 2 ,  3, 4, 5 , 6) co h  6y jin 6, y ia p m iH r  AacTJi'a6- 
k h  y q r a c n  l  ly rp H  'ih shk ; ftyiia-nTHpyBMH BeKTopHHhht K O op/um aTajiapnH H , i\OJiraH 
y q racH  —  6y  neKTopiiHHr K oopA H iiaTaJiap 6o n iH ra  HHc6a ia H  o.niiuraH MOMeHTHHHnr 
KoopflHHaiaJiapHHii HtjiOAaJiaftflH. n .K .  T y rp n  qn3HKJin reoM eTpusifla KeHr KyaJiaHHJia- 
flH; y jia p m i neM iic MaTeMaTHni njiiO K K ep 1846  ftHJifla KHpHTran. k.. JlH iieiiqaTaH 
reoMeTpiw.

n jI I O C  —  riJ IfO C  —  K ylL' Hl!I aM a jih h h  (i^. Cjio>KeHHe) Ba M ycoaT MHiyiopjiapHH 
6ejirH .Taui y ^ y n  KHpHTHJiraH +  H uiopaflH p. M aTeM aTimecKHe 3h3 k h  TepM H nnra ^aM 
l^apaHr. JlaT. plus —  KaTTa.

IJOBEPXHOCTEfl TEOPMJl — CHPTJIAP HA3APH5ICH. k,. Teopusi n0BepxH0CTefi.
nOBEPXHOCTH BPAUfEHHJI —  AHJIAHHIU CHPTJIAPH —  TeKHcjiHKflarn srpn 

qH3HKHHHr y3 TeKHCJiHrHfla >KoftjiaiuraH Typpn mh3Hk, smiH A.c. h h iit y^H aTpotjiH- 
fla aftjianHuiiiflaH ^och ji CyjiaflHraH cnpTjiap. M acajiaH , ctj)epa —  apuM aftjiaHaim 
J 3 flHaMeTpn aTpo^iifla afljianTnpnuiflaH ^ o ch ji 6 y jira u  cHpTfliip; flOHpaBHft ly r p n

6y  e P W

a
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Konyc ( h;. npsM oii Kpyroeofl KOHyc) —  O hphh ih  TyFpH mh3(ik,hh KecnS yiyBqH TyFpn 
<iH3Hi^HHHr S hphhhhch aipo<j)Hfla ai)jiaHHLUflaH ^och ji (iyjiraH cnpTflHp Ba >;0Ka3 0 .

A .c . h h h t  y3  y ^ H /ia n  y T y e q H  TeKHCJiHKJiap 6«jian  K ecH uiyBH flaH  >;ocn.n 6yjiraH 
•)H3HK,jiap MepHflnaHJiap f le 6  STaJia^H (211- pacM/^a — M  Q /?); A .c . h h h t  y 3 y ^ n r a  
n ep n e n A H K y /iiip  TeKHCJiHKjiap OHJiaH K ecH uiH iii qH 3K K .na-
pn napajijie ju iap  fle6 aTajia^H (211 -pacM Aa —  K.LM). Me- 
pii^HaH Ba n apajijie ju iap  A .c . ^ a  srpHJiHK liH3Hi^jiapH-
HHIir (l^. JlHHHH KpHBH3Hbl) HKKHT3 CHCTeMaCHHH >;OCHJI 
^ H jia ^ H .

FIOBEPXHOCTHO - OflHOCBJBHAJl OBJlACTb —
BHP EOFJIAMJIH CHPT COX.ACH — \q  yjmoBjm (haso- 
HHiir myHAafl co^aciiflHpKH, yH/ia c(|)epara roMeoMoptj) 
6y jiraH  3;ap ^aHAaft enHK; cnpT  H yi^rara  t o p th j ih i u h  MyM- 
k h h  (co^aHHnr iaiiiK ,apncHra MHKMacAaH). ByHAaft coj;a- 
r a  m hco ji k ,h jh i6  6yT yH  (j)a30HH, lm n flaH  T y rp i i  'ih s h i^  
M,!^apit6 TauuianraH $a30HH, TopHHHr huhhh ojihlu MyM- 
k h h ; HHHAaii 6mra  Hy^Tacn HHKapno TauiJiaHraH ij)a3o, 
HKKHTa KOHueHTpHK c $ e p a  opacHAarn co,%a Ba iny KaOn- 
jiap  B .6 .C .C . ra  m h c o ji 6y jioJiM aH flH .

nOBEPXHOCTHblH HHTErPAJl — CHPT HHTE- 
TPAJIH — 6Hpop S cnpTfla OepiuiraH f(x) (j)yHKUHnAan ojinnraH HHierpaji. C. n. Tat- 
pH(j)Hra acocaH, ^yfiH A arnra TeHr:

n
f f f(x) d S =  l i m  2  f (h)dSi ,  
i s i  S

6y ep^a S ; —  CHpmHHr AHaMerpH qeKCH3 KaMafln6 OopyBqH OyjiarH ( k .  /l,HaMeTp 
Miio>KecTBa), dSi  — S ;  h h h t  k>3h, h  —  S ;  HHHr HM HAarn Hyf;Ta. Arap cHpT

x — x (u, v), y  =  y (u, v), z =  z (u, o) 

napaM eipnK  T enrjiaM ajiapn  CHJian 6e p n jira H  C y jica , y  >;ojiAa

(S)
6y epAa E,G, F — cnpTH im r 
z =  f(x, y) CHpT yuyH

j j/ dS =  |[ /  YEG — F* dudv, (*)
(s )

6HPHHMH KRaApaTHK 4>°PM aCHHHHr K09(j)(j)HI',HeHTJiapH,

-l /  /dz  ,2 
dS  =  \  1 +  ( ^ )  +

d z  2 
dy) dx d'i.

BaT>3H MacajiaJiapAa d S / i03Jiap ypH iira yjiapHHHr yMTa K00pAHH3Ta TeKHCJiiiKJiapn- 
AarH npoeKHHHJiapHHHHr K>3Jiapn t;apa6  yTHJiaA11- ByHAa npoeKUHJiHHHr K>3jiapH 
nopMaJiHHHr cnpTAa 6epHJiraH fiyHajiHuiH K,aHAafi 6yjiHUiHra n ap a6  MaiJiyM 6np 
H uiopara s r a  6yjiaAtt (K- OpneHTaiiHa rioRepxHOCTefi). BynAaft HHFHHAHJiapHHHr jih- 
mhth (* ) a3h (jiapi^JiH paBHuiAa, HKKHmiH Typ C.n. a^6  aTajiaAH Ba CyHAafi fe jirn -  
jianaAH:

(**)Pdydz +  Qdzdx +  Rdxdy,

H k k h h ih  T y p  C.H. cnpT H H H r jK O fijiaiH H H iH ra (opH C H TauH H C H ra) 6 o f jih k  C y jiaA H . 
O pneH T H pjiaH M aftA H raH  c n p T Jia p A a  ( i \ .  rioBepxnocTb) (j)aK,aT 6 h p h h >ih  T y p  C .B .  y p r a -  
HHJiaAH.

H kkiihhh Typ  C .h .  H a3apnacH A a O cT porpaA C K H iiim iir » y A a  My^HM ^ o p M y jia - 
ch (k. O cT porpaA C K oro (j>op.Myjia) 6ym6,  y  C -h . C n jian  >;a;KMHH HHTerpajiHir 6hp-6h- 
pHra 6oFjiafiAH.
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nOBEPXHQCTb —  CHPT —  4>a30 Hyt^TajiapHHHHr hkk h  napaMeTpjin TynjiaMn, 
si-bHH (j3;i30HHnr K oopA H H aTajiapn HKKHTa u Ba v napaM eTpHHHr (M acaJiaH, C. Aa r « 
Hy^Ta srpH 'ih3h f;.ih  KOopflHHaTajiapHHHHr) (JiyHKUHdjjapn 6 y jira ii Hy^TaJiap Tynjia- 
mh. B y  4'yHKU,naJiap e T a p jin q a  Kyn MapTa AHt|)cJ)epei-mHaJiJiaHa,nH ^eS  c{iapa3 ^hjih- 
HaAH. A r a p  u Ba v —  C . A a rn  nvt^TaHHHr a rp n  mh3hi^jih KOopAHHaraJiapH 6y jic a , 
y  ^ojiA a C. hh  F;yiin,z;arH TenrjiaM a.nap Cnjian HcJtOAajiaiu MyMKHH*

x  =  x(u , v), y  =  y (u ,v ) , '  z =  z (u ,v ) \

6y  TeH rjiaM aJiap C. HHHr napaM eTpHK TeHrjiaM aJiapH aT aJia^H .
M a c a jia n , 0(I{) ccj)epaHH x — R  co s  u co s  v, y  =>R c o s  u s in  v, z = R  s in  u napaivieTpHK 

TenrJiaMaJiap 6HJiaH 6epHiu MyMKHH, 6 y  e p a a  u —  c<|)epa/;arH nynTaiiHHr KenrjiHrti, 
v —  y30  t^JiHrH. B y  TeH rjiaM ajiapA aH  u na  j  h h  f ty ^ o n i6, ccjjepanH nr M atJiyM  x2 +  
+  t f  +  z2 =  R 2 TeHrjiaM acHHH j;o c h ji ty«iaM H3. C. i ih h t  TeHrjiaM acH Gouii^a rnaKJi- 
jiapAa, MacaJiaH f(x, y , z )  =  0 e r a  z =  f(x, y) Ba xoKa3o KypHHHUJAa 6epHjiHuiH 
MyMKHH.

nOBEPXHOCTb 2-rO r O P ^ K A  — 2 - TAPTHBJIH CHPT — ct>a30HHHr uiyHAaft 
Hyi^i ajiapHHHHr reoM eTpHk ypHHAiipKH, 6y  nyt^Ta . la p n n ii r  TyppH S ypqaK jin  x , y , z  pfi- 
KapT KoopAHHaTaJiapn i^yftH/i,arH KypHHiiuiAarH TekrjiaM aHH K,aHoaTJiainHpaAH:

atlx2 +  a.n t f  +  a33z2 +  2an xy  +  2a13xz+2a.i3yz  +  2 au x  +  2a2iy  +  2 a3iz +  at i =  0,

€ y  epA a aik (i, k =  1 , 2 , 3 )  K03cj)f})HUHCnT.iapnHHr xaMMacH ^aM  HOJira TeHr sM ac. 2 - t .  
G  h h h t  6y  TatpHcJm ^ a p  KanAafl ( x ' , y ' , z r) KOopAHitaTaJiap cH cieM acn  (Z leK apr 
§ k h  ac|Kf)HH) yqyH  TytpH  6yjiaAH, qyHKH K00pAHHaTajiap amaunupuuina (x’, y ' , z’)  
KoopAHHaTajiap (x, y, z) K00pAHHaTaJiap opi^ajiH  qH3Hi^jiH H(})OAaJiaHaAH.

2 - t .  C . J iap iiH H r ^aM M acH  6 y m 6  17  T a T ypn  Cop: HHjiHitApJiap (t^.) (sJU iH nTH K  —  
B a M aB^yM , n a p a C o jH iK  Ba r« n e p 6 o J iH K ), K O H ycjiap  ( n - )  (^ a ^ H ^ H H . Ba MaB- 

$ytt), saflHHCOHA (i^.) (^a^H ^H H  Ba M aBxyM ), ninepfiojiO H A  (k - )  (6n p  n a jijia jiH  Ba 
h k k h  n a ju ia j in ) ,  n a p a 6ojioHA (k  ) ( s j i j i h u th k  Ba r n n e p 6ojiHK), KGCHiuyBqH 6n p  j k v $ t  
^a^HKHft TeKH cjiHK , 6up w ycJiT n a p a j u i e j i  TeKHCJiHK ( ^ a ^ H ^ n f t  Ba MaB^yM), 6« p  H ?y $ f 
M ae^yM  TeKHcjiHK (.^aKHt^HH TyppH  qH3Ht^ 6 y f tn q a  K ecH iu y aq H ), y c rM a -y c T  T y m ra H  
6 n p  wyc})T TCKHCJIHK.

M apK a3r a  (i^. U,eHTp) a r a  6y jira H  2  - t .  C. Jiap  MapKasHH C. a ^6 aTajiaAH. 
T y F p n  qH3Hi^Jiii H copqH jiap ra  (i^. npflMOJiHHeftHbie o6pa3y iom H e) a r a  6y jiraH  2 - t ,  
C. Jiap  2  - t .  TyFpH >ih3h i^ jih  C. jia p  a c 6 aTajiaAH (t^. K oH yc, U ,h jih h aP , O a h o -  
nojiocTHbift rH n e p 6ojioHA, rH nepSo-inqecK H H  n a p a 6ojioHA). B a M a n  2  - t .  C. Jiap-

x^ z^
hhht TyppH q«3HKJiH MaB^yM acoBqHjiapn ĵ aM 6yjiaA H . M acajiaii, —2 +  ^  ^  =  1 

sjuiHncoHAAa MaB^yM TyppH qH3H^JiapHHHr t^yftHAarH hkkh oiuiacH KoftjiauiaAH:

. • ■* 2 
1} T  + ‘ T

2)

0 - 1 ) ;
X z

c - n 1 + 1 )

( '  +  r ) :
X
a

. z 
l — c - r ' ( > - l )

2  - T. C. HHHT TeKHCJIHK 6HJiaH KeCHUlHUI qH3HFH 2- TapTH ^JIH  s r p n  qH3HKAHp ( k . 
KpHBan).

nOBEPXHOCTb yPOBHJl — CABHJI CHPTH. u =  f(x, y, z) c}>yHKUHfiHHHr ckh  
cK ajisp MaftAOHHHHr C.c. f(x, y, z) =  C TeHrjiaMa 6HJiaH nc})OAaJiaHaAHraH cHpTAHp, 
6y  epAa C— y3rapM ac MHiyiop. C.c . h h h t  nyt^raJiapHAa (})yHKUH;i CepnjiraH 6np y srap - 
Mac u =  C  KHftMaT t^a6yji i^HJiaAH.

MHcoJiJiap: 1) u =  x2 +  y2 —  z, 6yHHHr x1 +  y2—  z=C  C.c, JiapH aftjiaHHui napa- 
6ojiQHAJiapH 6yjiH6, y jia p HHHr yi^H Oz Ba yqjiapH yuia ^ A a  eTaAH (212 - pacM); 
2) u =  V 1 —  x2 — y2 —  z\ 6yiiH H r C.c. JiapH MapKa3H KOopAHHaTaJiap 6ouiHAa ea 
paAHycjiapn 0  Aan 1 raqa y3rapaAHraH c<})epajiap Cyjia^H (2 1 3 -p ac M ).
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nOBTOPHOrO J10rAPH«I>MA 3AKOH — TAKPOPHfl JlOrAPH^M  KOHyHH—
3J(THMOJIHRT Ha3apnnCHHHHr K3TT3 COHJiap Ĵ OHyHHHH (k .  BojIbiHHX MHCe/I 33KOH) aiiHK;- 

JiaiHTHpyBMH TeopeMaCH, | 2, • • • i Srt, • • • ------ h 1 Ba —  1 I^lftMaTJiapHH ~2 9 V

Thmoji Cn/iaH i^a6y ji  ^ H jiy s iH  3pKJiH Taco^H ^H H  MHiyiopjiap (k . C jiy iafiH b ie  bcjihmh- 
Hbi) O y jiran  xojiA a T.Ji-n- CyiiAafi Ta-bpmjiJiaiiaAH: Sn =  ^  +  . . .  +  ln  6yJi- 
Chh, y  j^ojiAa n -+ oo ?;ap 6np  8 >  0  y iy H

$n <C (1 +  S)]^2n  ln  ln n 

TeH rcH ijm ic 1 r a  T eur 's-vniMOJiJiHK OHJiaH 6a* apH jiaA H  Ba n iiHHr

Sn >  (1 — 6) V 2n ln ln n
TeHrcHSJiHKHH ^aHoaTJiaHTHpaAHran qeKCH3 Kyn HHfmaiH TonHJia/(H. T . j i. k - hh 6h-; 
pHHiH 6yjiH 6 coBeT MaTeMaTHrH A . 51. X h h ih h  (1 9 2 4 ) TonraH.

nOrPEUJHOCTb —  XATO: 1°. B om i^a 6 h p  f c o h  (n jio A a , (j>opMyjia) n n n r  Tai^- 
PhG hh i^HHMaTH ^ eS  ^apajiaA H raH  6epHJiraH  F  cOHHimr (irJioA a, (JiopMyjia oa ^O K aw ) 
b *5c o jiio t  X. IF — /| afinpM aAHp. T a^pn6H H  TeHTJiHKHHHr a i in ^ J w r n  a6 co jn o T  X. nnnr 
&F >  If —  F\ q e rap ac H  6HJiaH xapaK T epjianaA H .

AF  KanqaJiHK khw hk 6y jic a , F coh  f HHHr m ynuajiH K  hi^hh t3 k p h 6 h 8  HHfiMarn 
CyJiaAH. A ra p  X . h h h t  aficojii r q e ra p a c n  A F r a  TeHr 6y jic a , f co h  F  r a  AF  annK.- 
jw rH A a T enr j\e6  afiTHJiaAH Ba /  =  F  ±  AF  KypiiHHiiiAa e 3HjiaAH, 6y  s c a  F  —  A F <
<  f <  F  +  \ F  i \y m  ienrcH3JiHKKa 3KBHDajieiiTA»p.

2 °. H h c 6h h  X . a 6coJiioT X . HHHr F MHiyiopHHHr y3H ra HHc6a r a  Ae6 Ta-bpHiJijia- 
A F A F ,

HaA«- H h c o h h . X . Htic6aT 6y jin 6, OAaTAa % ^ n c o 6nAa HtboAajiaHaAH: - y  • 1 0 0 %  — / ' ,

By ^ojiA a /  co h  P%  r a ia  a iw ^ jm K fla  Ma-bJiyM AeftHiuaAH (§ k h  /  =  F ±  P%).  Mme- 
rpa ju iapH H  Ta^pHgHfi (JiopMyjiajiapra i^apa6 )$HCo6jiau iA a MHi^aAHraH X . jiap TyFpn- 
CHAa riapa6oji ijiopM yjia, JlpHMoyrojibHHKOB rjjopMyjia, TpaneuHft (jiopM yjia TepMnn- 
/iapnra i^ a p a n r. <J>yHKU.H«jiapiiH i^aiopjiap 6njian ajiMaiiiTHpHuiAa n ii^aA n raH  X . Jiap 
tyFpHCHAa n p n 6jiH>KeHHbie (JiopMyjibi, f lp H 6jiH>KeHHbie <j)yiiKUHH TepM HHjiapnra i^ap an r.

- n O f lrP y n n A  — K H C M -rPynnA . G rpynnaHimr KHCM-rpynnacH rpynna onepa- 
HHHjiapiira HHc6aT an  6epK 6yjiraH rp y n n a  sjieMeHTJiapHHHnr i^HCM-Tynjibmh (//), 
h m h  hi  £  II Ba h2 £ / / 6y jic a ,V !2 £  / / 6yjiaAH Ba h £  II 6yJica, h ~ x £  H 6yJiaA« 

MHcqjiJiap. OpToronaji M aT pnuaJiap (k - )  rpynnacn M axcycM ac M aT pnuajiap  (k- 
Heoco6eHHbie MaTpHUbi) rpynnacH H H H r K, .-r . chahp, panHOHaJi conJiapiiHHr (hojh.
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n  pMaftflH) M yjibtnnjiHKaTHB rp y tin acH  iiojiAaH 6oiu i^a  6ap<ta ^ a i ^ n i i  eoH-napHHHr 
M jibTH njiH K aihb rpynnacH H H H r K,HcM-rpynnacHAHp.

nOflEPA — nO ^EPA . TeKHc^HitAarn 6epHjiran 10 srpH qH3H^HHiir 0  Hyiyrara 
Hiic6aTaH noAepacH — m 9rpn qH3HK,i\a yTKa3iuiraH ypmiMaJiapra 0  nynTaflan TyuiH- 
piuiraH nepnenflHKy-Mpjiap acocJiapmniHr reoMeTpHK ypHH. w arpa mh3hj^ y3HHHHr 
n .  cHra HHc6aTaH airiH noflepa fleflnjiaAH. AftjiaHaHHHr y3 MapKa3Hra HHcdaTaH 17,

c h  y m a  aftjiaHaHHHr y 3HflHp.
O p a n u .  p o d a ire ;  rpeK . 3 to6r)pr)5  —  T a r j ih k , a c o c  

(ypH H M ajiapra yTKa3HJiraii nepneH A H K yjm pjiap  a c o c n ) .
nOflKACATEJlbHAH — yPHHMA OCTH. T enH c- 

jiH K flarn (o srpH  MH3« ^ a  M(x ,y) HyKTa^a yTKa3HJirair 
ypHHMa o c th  —  flynajiH iiira s ra  C yjiran  QT KecMa^Hp 
(2 1 4 - pacM), 6y  KecMa w s rp n  M H3H^a M  nyi^Tafla 
yTKasHJiraH t ypHHMaHimr x  y«,n 6HJiaii KecuiiiHui 
nyi^TacnflaH M  HyKTaHHHr x  y^H flarn  npoeK iinacH raqa 
6yjiraH  KecMaAHp. QN KecMa —  os s rp n  MH3Hi^a M  

2 1 4 - pacM. Hy^Ta^a yTKa3HjiraH HopMaJi o c th a h p  (i^. IloA H op-
M ajib): MN  j_ t. A r a p  co s rp n  MH3Hi^HHHr TyrpH 6yp- 

laKJiH flexapT koopflHHaTajiapn^ar«  TeHrJHMacH y  — f(x) 6y jica , A MQT ash  i^y-
fiH ^a rH  TenrJiH K  ypnH JiH  Gyjiafln:

Q1 ~  f'(x)
A A a6 .: n .  K. P  a  ui e b c k h fl, K y p c  AH4>4>epcHi;Bajibnoi< reoMeTpiiH. rocTexHSflax M ., 1950.

nO flM H O )K E C T B O  — K H C M -T y n J lA M . A ra p  A Tyn-iaM iniH r j^ap  6n p  sjieMeHTH 
B Tjnjiaw H H H r sjieMCHTH C y jica , y  ^o jif la  A Tyn.;iaM B TynjiaM nH H r ^HCM-TynJiaMH 
AefiHjiaflH (6y  ^ o ji CHMBojuiap op i^a jin  K;apamjiH.iHK HuiopacH 6HJiaH Ce.'irHJiaHa/i,H: 
A cz B, eKH ACB,  § k h  B ^ A  5 k h  B - iA ) .  M ac a .n a n , 6a p n a  Myc6aT >Ky4)T coH Jiap 
TynjiaMH 6a p q a  H aT ypaji coH Jiap Tyn.iaMHHHHr K ,- t -  6yjiaflH , 6a p n a  HaTVpaji coH Jiap 
Tyn.naMH s c a  y3  HaB6a iH .ua  6ap<ia 6y ry H  coH Jiap iyn.iaM H H H H r K ,.- t .  6y jia flH  Ba j^o- 
Kaao- B y iu  ry n jiaM  ( ^ .  I l y c r o e  MH0wecTB0)  ^ a p  i^aHAafi TynJiaMHHHr K ,.- t .  6yjiaA H . 
H xrH epH ft M  TynjiaMHHHr 6a p n a  K ,.- t .  j ia p n  TynjiaM HHHtir i^yBBaTH M  TynjiaMHHHr 
i^yBBaTHAan K a r ra  6yjiaAH (T . K aHTop). B e p a j i r a n  T y n jiaM n m ir x o c  (TyppH) Ba xoc- 
Mac K --T . j ia p n  6yjiaA H .

IIOflHOPMAJlb —  HOPMAJl OCTH. TeKHCJiHKAara to s r p u  HH3n^K,a M(x, y) 
HynTaAa yTKa3HJiran HopM aJi o c t h — ity H a J iH iiira  s r a  6 y ji r a H  QN K ecM aftH p (k,. 214- 
pacM ); 6y  KecM a co a rp H  qH3Hi^K,a M  H y ^ T a^ a  yTKa3H Jira«  n  tiopM aJiHH H r x  y iy i  
6 h  'iaii K ecH uiH iu n y ^ ra c H A a H  M  n y ^ T a n H H r x  yn ,H ,n aru  npoeKUHHCHraqa 6 y ji r a H  Keo- 
M afliip . 214- fa c M A a rn  t t v f p h  qn3K i^ —  to a r p n  > iH 3H i^a  M  H yn,TaA a yT K a3H JiraH  
ypHHM aAHp (n i t ) .  A r a p  o) a r p u  HHSHi^HHur T y rp H  6 y p q aK JiH  A e ^ a p T  K 0opA H H aT ajia- 
pH A arn TeH rjiaM acn y — f(x) 6y jic a ,  AMQN  Aan ^yiiH A arH  TeHrjiHK ypHHJiH 6y jiaA «:

QN =  f(x).f '(x).  '

A ;ia 6 .: n .  K. P  a  in e  b c k h fl, K ypc  4AH<j)4)epeHHHa;!bHo3 reovieTpHH, rocTexH3/*aT M ., 1950.

nOAOBHJI nPE0BPA30BAHM E — yxlUAUIJlHK AJIMAUITHPHIUH. Tckhcjihk 
(Skh (}ia3o) Hyi^TajiapnHHHr yxuiauuiHK aJiMaiUTnpHuiH— uiyHAafi aJiMaimrHpBuiKH, CyHAa 
jj;ap ^aHAaft AB KecMa AB-k ra  iteHr 6yjiran  A'B’ Kecwara yTa^H, 6y ep^a k=£Q coh 
t .  a . HHnr K03|wjnmneHTH ac6  aTaJiaAH. a. a ^ H H  ajmaniTnpHunitHr (k;. A(jwi)HHHbifi 
npeo6pa30Ba«Ha) rycycnii ^ojniA«p. ^ a p  naHaaft S .  a . hh rowoTeiHH (,*;.) 6HJiaH 
^apaKaTHH (6hphhmh §kjb hkkbbhb Typ) KeTMa-KeT gawapnuj HarHwacH a«6 ^apaiu 
MyMKHH, 6ynAa y .  a . K03())(j>HuueHTH 6miaH roMOTeTBH K09})$«UHeHTH Snp xhji Cy- 
jih6 i\0JiaAH.

a . A arn  HKKHta moc ^ n ry p a  yxm aui (j» iry p a .aap  (^ . fJoAofiubie tHrypui) p/c6 
aiajiaAH. a. Aa HxniepHft hkkh mh3m^ opacHAarH e a  yjiapra moc iHaiujjiap opa- 
CHAarn 6ypnaKJaap le n r  &y.aaAH.
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a. rpyrara Taanacji nHjiaAH. &. a. nnnr xycyc»ft ^ojih tomotctH5i/iHp. &. a .  
T^FpH iH3Hi<;.napHHHr napajijrejiJiHrH TyppHCHRarH nocTyjiaTra (aKCnowara) qaM6apqac 
6ofjihk. By nocTyjiaT KaMHAa 6np >Ky<j>T yxmarn Ba TeHT 6vJiMaraH yifiypqaKJiap 
MaeKyA^Hrwra SKBWBaJieHT. /loSaneBCKtrt reoMerpHticKAa (k;.) yxmam ea TeHr Cyji- 
MaraH yMoypMaK-iap ftyi^. V.  a. KOHCTpyKTHB Macajiajiap WHinAa, Mo«ejib Ba iH3Ma- 
jiap Taftep-iauiAa (yxiuarn nycxa.nap oJinuiAa) Ke«r ^yjijiaiiH iaAH. Hkkh (Jinry- 
paHHHr y .  a. KynHH^a yjiapimnr yxinanuiHTH p&6 aTajiaflH.

nOAOBHblE MATPHLtbl—yXLUAUl MATPHU.AJ1AP. Arap uiyiiAan 6np MaxcycMac 
C MaxpH0.a MawstyA ®ym6, B  H= CAC~l  6 f j ica, Tap™ 6jiapH owp khji 6 y jiran  HKKiira 
A  b» B  KBa/ipaT naTpnua yxuiaar MaTpnnajiap

Arap TO3HKJIH L <£a30HH«r 'flraH^jiH P  ajBwainTHpHHHi {e1( e2, . . .  e„) 6a3HCAa 
A  MaTpHna oHjtaH e^njica, (Ce,, Ce2, . . . ,  Ce«j 6a3HCfla yHHnr MaTpnuacM CAC~l 
MaTpuua 6yjiaAH. Bouit;aqa i^h/ihQ afiTraHAa, y . m. afinH 6«p hh3hkjih ajiwawTHpHUi- 
ftH jfap xhti SaaHCJiapAa Hijio/r-ajiafifAH.

M aT p n u a jrap  yxm auiJiH rH H HH r MyHoca6aTH Tpansw rBB, pe<{>JieKCHB, CHMMeTpHK- 
flKpKH (i^. IpamHTHBHOCTb, Pe<|jietccneH ocTb, CHMMeTpH>iHOCTb), 6ap>ia M aTpHuaJiap 
T^njiaM H >KV(()TO-5Ky<j)Tn C raaH  y .  m. cHHijwrapnra 6yjiHH8AH- X,ap 6n p  cHH<j>Aa KaHO-
fiHK M a T p n u a  a s S  aTaJiys>iH M a T p m ;a  fiyjiaAH.

MaTpnuajiapHHHr ^xiuaiiuiHKKa HHcCaTaH K.naecH<bHKanMCH Ba KaHOiiHK MaTpH- 
jjaHHHr Ta^pmtiH >KopAaH TsopeMacHfla 6epHJia/pi (k,. >KopAanoBa nopMaJibHaa $op- 
■toa). S .  m. JiapHHnr AerepMHHaHTJiapH (k,. OnpeAejiHTejiw), ^s s im  ^HHMaTJiapn (i^- 
Co6cTBeHHbie SHaieHHn), paHrjiapn (^ .), xapaKTepHCTHK TeHTJianaJiapH (^ . XapaKTe. 
piiCTmecKHe ypaBHeHM) 6np xhji 6yjiaAH.

O p T o ro H a ji (k-), ywHTap ( 1̂ .), cnMMeTp«K (i^ .), k ,h h u ih ^  ch m w ctp h k  (^. K o co - 
^HMMerpH>iHbie onpeAeJiHTejiH) M aT pnuaJiapH H nr y x n ia m  6yjiKniH yw yn xycycH fi khS - 
MaTJiapHHHnr 6Hp x h ji 6yjiH-ura s a p y p  Ba kh^JO!!.

M aT pH uaJiap  y x itia tu .in rH ra  ajroK aA op S y ji ra n  M acajia jiap  a j i r e 6paAaH T a in ^ a p n - 
q>H3H^jm AH<])<}>epeHUHaji ienrJiaM aJiap H33apH!icnn,a, reoMeTpHHHHtir K ynrn .ua  M acajia- 
JiapnA-) ypraiiH jiaAH Ba 3^0Ka30.

A A a6 .: <1>. P a  h t m a x  e p , TeopHH MaTpan, rocTexH3flaT, M ., 1953; H . M . r e j i b t f r a H ^  
JleKHHH rio j^HneftHoft a jire6 p e , rocT exii3A aT , M ., 1951.

nOAObHblE <t>HryPbl —  yxiIiALIl <J>HryPAJIAP —  y x u ia n u in n  aJiMauiTHpnuiH- 
Aa (k . E[oao6hh np eo 6pa30Banne) moc 6y .iran  hk k h  <{)Hrypa.

y .  c{). A a  moc iik3hk,jih 9.rieMr-iiTJiapH n po n op uu o H aji, yjiap oparn,T,arH 6ypqaK Jiap  

TeHr 6y jia A H . K y p H H H u i  iiyKjaii H a 3a p H A a n  9 .  <t>. h h h t  iiiaKJiH 6 n p  xhji, jickhh y.i- 

tiaMjiapH ^ a p  xhji 6y jia A H . P.  <J>. T yppncH A arn TawiHMOT KecMajiapHHHr n p o n o p u n o - 
fiajiJiMrn ly m y n M a c H r a  acocjianaAH . E B K JiH A H H n r  «A co cJia pH A a »  V-  <t>- i'a yxuiauijiHK 

aJiM auiTHpHuinra VI k h t o 6  SaFHiujianraH . y .  <!>. h h h t  ymyMnfi ia-hpHf[>H 6HJian 6 n p  

i^aTopA-a y x u ia u i K yn Q y p iaK iiH iir  6oiUi^aqa Tai>pH<})H 6y«A afi uiaKjiAa CepnjiaAH : a r a p  

fctKH K y n 6 y p ia K H H H r  moc TOMOHjiapn n p o n o p u n o n a ji , n po n o p uH O H aji  TOMOHJiapH opa- 

C H A a r n  6 y p ia K Jia p H  ie H r  6yjica, 6 y  h k k h  K j n 6 y p n a K  yxu iaiu  K yn fiy p ia K  AefiH-iaAH- 

fc jflH A arH  uiaprJiapHHHr j^ap fiupn yqfiypMaKJiapHHHr y x n ia u i 6yjinuiH  yqyH  3apypHft 

Ba eTapjiH uiapTJiap 6y jia A H : 1 ) 6up  y q6yp qa K H H iir  TOM OHJiapu iiKKH im HcHHH Hr moc 

TOMOHJiapiira n po n o p uH o n a Ji; 2 )  6 n p  y q 6 y p q a K H H H r  h k k h  O y p q a r n  HKKHii>iHCHHHiir 

H k k h  6 y p 'ia r n r a  TeH r ; 3) 6 n p  y>i6vp'iaKiiHHr h k k h  t o m o h h  h k k h h m h c h h h h t  h k k h  

T 0 M 0 H H r a  n p o n o p uH O H aJi, 6 y  TOMOiiJiap o p a c H A a r H  6y p q a K  jiap ic h t . ^ x iu a u i  yi6yp-  

HaKJiapA a  J^ap ^a nA aft  moc T H 3H ^JiH  sjieaeHTJiap  (6ajiaHAJi»KJiap , M eA H anajiap , 6hc- 

C eK ipH caJiap , T a iu ^ H  i p H - i r a u  Ba h h k h  qH3HjiraH  aftjianajiap p aA H y cjia pn  Ba j^OKa- 

So) m oc TOMoiiJiapra npdflopuHonaji 6y jia A H .

BHp <t>HrypaHHHr A  Ba B  H yK jajiapH  o p a c n a a r n  Maco<t)aHHHr fiouii^a (Jw rypaH H nr 
moc A '  Ba B' nyKjTajiapH opacH A arH  Maco<}>a!ra HHc6aTH AOHMufi k i= 0  c o n ra  r e n r  
6yjiaA H ; Cy co h  y x u ia u u u iK  (S kh  y x u ia u i aJiM anm ipH iu) K03<jK}>HuHeHTH AefiHJiaAU.

E tihk; vxiuau i <|)HrypaJiap i03JiapHHHHr HHc6aTH yjiapHHHr yxiuauijiHK K09tJ>ct)H- 
UHenTjiapHHHiir KPaApaTH Ka6n, xroKKJiapmiHHr HHc6aru sca  yxmaiujiHK K034><l>HUHrHT- 
aapHHHHr icy6n Ka6H- QyJiaAH. A rap  «D (Jmrypa O ' <t>Hrypara yxu ia iu  6yjica, 6 y  yx-
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iiiaiiuiiiK C> oo O ' KypviHHui,na e3HjiaAH, 6y epfla oo ge/irn jiaTHiiva 5  ^apijjHHHHr 
eTK,H?H/irann. P .  $ . natnorpa^) (k;.) ep^aMH^a MH3HJia/iH.

JlaT. s im i l i s  —  J x iu a iu .
nOflOBHblE HJlEHbl MHOTOHJIEHA — Kyn^aflHHnr yxiUAIU ^AflJlAPH.

A rap n y n ^ a flH H n r HKKHTa

J1 a l a* an rj P| Pl P-
A xi x2 ■ "  Xn B3 Bxi \  Xn

j^oah 6epHJiraH 6 y jm 6 , a ; =  p ; (i = 1 , 2 ,  , . n) 6 y jic a , a tiiH  HKKajia ^aflnH nr 
xy, x it . . . ,  x n apryMeHT (HOM atJiyM ) jiapHHHr ^ a p  6HpHra HiicCaTaH flapawaJiapH 
6sip x h ji  6 y jica , m y ^ o ji^ a  Ba (Jiai^aT u iy  ^ o ji^ a  6 y  h k k h  xafl yxm am  fleiiHJiaAn. 
Bnpop ^a/iAarw A K03(j)(J)Hii.HeHT HOJira TOHr 6y jica, CyHAaft J^aA ^ a p  naHAafl <x>m- 
i^a xa/i,ra y xm au i Ae6 ^Hco6jiaHafln.

nOAnOCJl EAOBATEJlbHOCTb— KETMA-KETJIHK i^hcmh — KeTMa-KerjiHK gjie- 
MCiiTjiapH TynjiaMHHHHr KeTMa-KeTJiHK T a p rn 6H ra MyBoi})H^jiauiTHpH6 TapTH6JiaHraH 
HCKCH3 i^HCM-TynjiaMHAHp (k,. FIoAMHOJKecTBo). K,yflHAarH wyMJia ypHHJiHAHp: a rap  
KeTMa-KeTjihk JiHMHTra s ra  6yjica, y ^ojiAa yHHHr jqap 6np i^hcmh xaM yma jihmIit- 
ra  s ra  6yjiaAH.

nOflnPOCTPAHCTBO — KHCM-4>A30 — P  ([>a3o sjieMeHTjiapHHimr P'  TynjiaMH 
6yjiH6, y ^aM P  (J)a30 MatHOCHAarH (j)a30AHp. MacaJiaH, veTpHK i})a30 SJieMeHTjiapH- 
HHnr jqap KaHAafl T y n jia M H H H H r  y 3 H  MeTpnk <})a30AHp. y>i yjiqoBjm p 3 BeKTop 4>a3o- 
CHAa ^ a p  ^anAaft lyppH i h 3 h i^ §kH t c k h c j i h k  R3 <f)a30HHiir 6np Ea h k k h  yjm oB jiH  
i^HcM-$a30cH 6yjiaAH. Arap A onepaTop R  ^HCM-(f)a30HHiir BeKTopjiapHHH my K,.-({). 
HHnr BeKTopjiapnra VTKa3ca, y ^oJiAa R  nHCM-4>a3o A o n e p a T o p r a  HHc6aT3H HHBa- 

pnaHT AeflHjiaAH. Arap qH3Hi ĵiH onepaTop h h h t  6a3Hc BeKiopjiapHra TatcHp
KHJIH6, C n p H H H H  BeKTOpHH HKKHHqHra,-  H K K H H H H H H  y q H H q H r a  y T K a 3C a  Ba ^0K33O, A 
o n o p a T o p  o x n p r H  6a 3 H c  PCKTopiiH 6a 3H c  B eK TopjiapH H H r m h 3 i i h / i h  KOM OHnan,H!icHra 

yTKa3ca, y ^ o j i a s  6ynAaft A o n e p a T o p r a  H H c 6a Ta H  u h k j i h k  Ae6 aT a jiaA H . elf
e.,, . . . ,  en 6a3HcjiH n yjiqoBjin  R BeKTop (J)a3ocHAarH y yjiqoBjni K00pAHnaT K--(!>. 
Ae6 R  Aarn e^v  e*,, . . ., e^v (o< n) 6a3Hcjm ^ap ^anAaft K,.-(j). h h  lymyHHjiaAH. 
K. BeKTopHoe n p 0CTpaHCTB0, THjib6epTOBO npocrpaH CTPo, JlHHeflHoe n p 0CTpaHCTB0, 
M eTpHqecKoe npocTpaHCTBO.

A « a 6 . :  A .  T . K  y  p  o  u i .  K y p c  B b icu ieft a jire f ip u , <I>H3MaTrH3, M . , 1 9 6 2 ; <J>. P .  T a H T M a x e p  
TcopHH MaTpHU, rocTexH3AaT, M . . 1953; B . H .  C  M H p  h o  b , K y p c  B b icu ieA  MaTeMaTHKH. T. 3 ,  
<t>H3MaTI'H3, M . ,  1 9 6 1 .

n0flCTAH0BKA n -ft C T enenn —  n - A a p a * a . iH  yPHHTA ^ S ^ f lH U I— n chm boji-
A?.h n 6opaT  (oAaTAa, A acTJia6KH 1, 2, 3 ........... n  H aTypaJi coH Jiap  ojiHHaAn) 6y jiraH
TyruiavHHiir y3iira y 3 a p o  6n p  ^HftMaTJiH aKCJiaHHiun. n-Aapa»<aJiH ^aMMa ypHHra 
Kj?flHijjjiapHHiir yMyMHfl c o h h  n! r a  t o h t .  y p H H ra  ^yfim iijiapH H H r KynaftTHpHui o n e -  
panH ^cH ra HHc6aTaH 6a p q a  ypH H ra K,yftHiu jiap  TynjiaM H cHMMeTpHK r p y n n a  (i^ .) Tam* 
k h ji 3t 3a h .  M h c o ji .  5- A ap aw a jiH  ypH H ra i^yflHui:

/  1 2 3 4 5 \

\  2 5 4 3 1 / '

nOAXOAflmM  flPOBb — MyHOCHB KACP (k;. HenpepbiBna>i Apo6b).

n03HUH0HHAJI CHCTEMA c m h c jich h h  —  n03HUH0H CAHOK, CHCTEMACH—
p a i^ a v jiap  KHflMaTHHHHr no3HnHoii npH H uH nnra, ht>hh afiHH 6 n p  p a ^ a j i  coiiA a T y m H  
vpH iira  napaO  j^ap x h j i  coh  ^ H ih iaT jiap  i^a6yji nn jiH iiiH ra  acocjiaHraH canoi^ cH cie - 
uacH  (i^. CqHCJieHHe). y « y M  to m o h h a3 H  i^a6 y ji STHJiraii j^>3HprH yHJiH CHCTeMa, 
nauiH H a MaTeMaTHKacHAa HuiJiaTHJiaAHraH h k k h jih k  cHCTeMa, caKKH3JiHK Ba o jitm h iu - 
jihk caHOK, cncT eM aJiapn n. c. c . r a  KHpaAH.

TapH xaH  6npHHqH naftflo  6 y jiraH  I I .  c .  c . i^aAHMrH BaBHjiOHjiHKJiapHHHr apaMH3- 
AaH 2000 h h ji  o j ia h h  naftAO 6y jiraH  o jitm h u ijih k  CHCTewacH s a h .  By cncTeM aAa acoc 
i\h j ih 6 60 c o h h  OJiHHraH, j ic k h h  y n ^ a  n03Hu,H0H npHHU,Hn j^ ijih  6yT yn jiafl H3>iB^
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a v ia /ira  ouiHpH.nraii 3 .iac  — h o jih h  K ypcaTaA nraH  chm boji s a h ,  uiyHHHr yq  yn 
J103HUH0H e3yB aS co jiioT  x a p aK T ep n ra  a r a  6y jio .iM a ra n . B y  cHCTeMaHHHr ^ojiA H i^jia- 
pH ^0 3 H p r«  KyH ra ^ a /u ip  cai^jiaiiH 6 ^ o j i r a n ;  coaT  6 0  M HH yira, MHHyT s c a  6 0  ce- 
K yH ^ra  CyjiHHaAH; a S jia n a  3 6 0  i^Hcwra— rp a A y c J ia p ra  6£  jiHHaAH.

n . c .  c . s in rn  s p a n m ir  6 o iu jta p H A a  M afta ^ a 6H.iacHAa Ba V I I I — IX acp jiap A a  
^HHAHcroHAa 6n p -6HpHAaH M ycra^H Ji paEHUiAa naftAO OyjiAH. )^03HprH y n j in  canon, 
CHCTeMacHHHHr a c o c n  x h k i  cHCTevacH 6 y j i r a H ;  ^ h h a  cHCTeMaCHHHHr acocw  10 6y.n- 
raH  Ba yH ^a h o . th h  6 o .in i.T aftA H raH  c i im b o a  6 y j i r a H .  I T o 3 h u h o h  npH iiU H n ^ h h a h c t o h -  
A an 6oiui^a M aM jiaK aTjiapra T api^aJiraH . PaK aM JiapnH H r uiaK JiH  Ba 6ejirH jiauiH H tir 
no3HuHon ycyjiH  E B pona x a jii^ jia p n ra  H cnaH H H A an yT raH , H c n aH H ara  s c a  si^hh 
O cneH H H r M aB pnT an  A aB JiaT jiapH  o p ^ a j m  yT H 6 K e j i r a n .

X ,hha H yM epauim cu p y c  6ocM axonacH A a 1638  ftHJiAa H auip i^HJiraH k h to O a 2 6h- 
pHHMH MapTa yipaftA H . 1647 fiiMH M ocKBaAa « y 'ie iiH e  h  xH T pocib  p aT n o ro  crpoeiiH H  
noxoTHbix JHOAei;» k h to 6h  Hauip STHJiraH, 6yHAa 
j^aMMa pai^aMJiap ^ h h a  paf;aM.napH 6y j i r a n .  M ar-  
HHUKHftHHHr M aUl^yp «ApH(bMeTH[<aCHAa » TCKCT- 
A a m  ^aMMa x iicc /ijinp  j^hha com iapH  6H.nan 6a>Ka- 
pH .nraH .

A A a6 .: 3 im . sjieM. mqt., t . IjgtocTexH3AaT, M ., 1951.

nOKA3ATEJlb CTEnEHH — flAPA)KA K#P- 
CATKHHH. iv  C T eneiib .

IIOKA3ATEJ1 bH AJl <t>VHKUHJl — KtfPCAT- 
KH4J1H 4>yHKUH5I — y =  ax KypnimuiHAarH 
(215- pacM) fjiyHKUHH, —  oo <  *  <  oo , 0  <  i/ <00 
la  —  6npAaH $ a PK ^HJiyBqH Myc6aT coh). a > l  
Cy-iraiiAa K. (]'. m ohotoh paBHUiAa ycaAn, a <  1 
6yjiraHAa m ohotoh KaMasiAH. K. c{). h h h t y sn  y3- 
jiyKCH3 Ba ^ap  ^aiiAaft TapTH6jiH y3.iyi<cH3 ĵ och- 
jia jiap ra  a ra :

t/ =  ax ln a ;  y" — ax (ln  a )2, . . .  , (/"* =  ax (ln  a)n.

K. <{>. h h h t  My^HM xycycHi" ^ojih ij =  e x, 6y epAa e — HaTypaji jiorapnrj)Mjiap acocn. 
A rap  f (x) =  aA Cyjica, y ^oJiAa ^ ap  ^aHAaft j;aK,HK,HH x Ba y coHJiap yqyH  i^yiin- 
A a rn  TeHrjiHK ypHHJiH 6yjiaAH:

f(x +  y) =  f(x)-f(y) (*)

((j3yiiK U ,H onaji x o c c a ) .  K. (f). M aHa u iy  x o c c a c H  p.a y3JiyKCH3JiHTH 6n .ia> i >K\'Aa 6 n p  
n;HflMaTJiH a iiH i^JiaH ap  3K 3h . B o u i^ a q a  i^ h jih 6  a f tT ra H A a , 6yT yH  (— 00, + 00) H iiTep- 
B aji^ a  aH H ^jiaH ra H  Ba y3JiyKCH3 ^ a M ^ a  6 y  HiiTepnajiAa (* ) m apTH H  ly in o aT jiaH T H p y i’.- 
qH  H K K aio-jiroH a (JjynKUHg K. (j). A Hp. (*) tj)yH K uH 0H aji TeHTJiaM aHHHr e w M jia p H  
f (x) =  ax rtiopM yjia  6 i« ia H  >r3JiyKCH3 (jiyiiKUHHJiap o p ^ a j iH  H(j)OAaJiaHaAH. y =  ex 
K. 4*• t c k h c  Ba a6 co jn o T  ?iK,HHJiauiynqH ^ a i o p  6 n jia H  TacBH pjiaH aA H :

x xl x6 xn
1 +  — +  — +  — +  . . . +  — +  . . .  =  1 +  

1 1 2 1 3 !  n! sn = l

xr_
nl'

Arap 6 y  ^ a T o p A a  x ^a^H ^H i"  y 3 r a p y o iiH z =  x +  iy KOMnjieKC y 3 r a p y B q n  6 n j i a n

zn
BJiMaiUTHpHJica, y ^ o j iA a  si^H H JiaLiiynqH  1 + £

n— 1
nt

Karop ^ o c h j i  6yjiaAH. By «,a-

TopHHHr S h f h h a h c h , T ai.pK .t> ra Kypa, x ,ap  ^aH A aft k o m iijic k c  z yqyn e: K. ({>. hh h t  
^K ^M aTH  j p 6  i^aSyji ^H Jim iaA H . ez (jiyHKUHH ^ a s i  y jH i im ir  ^aM Nta ^ o c n j ia J ia p H  6 h ji3 h



nOKAaATEJlbHfclE yPA BH EH H fl

6»pra  y3/iyKC»3 Ba (*) inaDTHH ^anoaTJiaHTHpa/iH. KypcaTKHM co $  Mao^yM 6yjiranAa 
Sfijiep (J)opMyjjflCHra s ra  SyjiaMH3:

n iim  K. (}). AaBpH co<j) MaB^yM 2n i  (2n i - k ,  k  =  ±  1, 2, 3 , . . .  , n) fiyjiran /;aBpHfi 
^yiiKuHH 3K8H*, yHHHr Coui^a flaepjiapH flyK. K. <}>. rHnepfiojiHK i})yiiKUHHJiapra ^y- 
HHflarH MynocaCaTjiap 6HJia'H 6opjiaHraH:

A « a f l . :  r .  M . *  B x  t  e  h  r o  «  b  U. A m Jxtep eH U H aji Ba H H T erpaji ^ w c o 6  KypCH, 1. I I  t . ,  
T 1956.

[10KA3ATEJlbHbIE yPABHEHHH — KyPCATKHHJlH TEHrjlAMAJIAP — HOr
Ma-bJiyM mhi^,top ^apawanHHr KypcaTKHHHfla T ypa^nran  re n rjiaM a Jiap . M acajiaH , 2X =  
=  4, 2X =  x2. MaKTa6.ua K. t .  (Jiai^aT ^a^H^HH coHJiap co^acHfla ly tp a jia^H . K. t .  
■renrjiaMaHHnr HKKajia to m o h h h h  JiorapH(})Mjiaui, yaranyBM HjiapHH aJiManiTHpHiu (h h eh  
$-3rapyB>injiap k h p h th u i  § k h  ypHHra KyflHUi), TeHr acocJiap «ap a3«ajiapHHH TeHrjiaiu- 
th p h u i rpad>HK ycyji aa 6ouiK.a TaK,pn6HH ycyJiJiap 6Hjiaii enHjia/iH.

Mncojijiap: 1) 2X =  3X, x lg  2 =  x  lg 3 , x  (lg  3 — lg 2 ) = 0 ,  6yH/«iH j c = 0 .  B ym afl

o m i^  T ynjiaM jiap (i^. O T K puT oe MH0* ecT B 0) 6y jic a , y ^oJi/ia  TynjiaMHHHr i^onjiaM acH 
xaM ohhi^ fleC aT aJia^H . /l,ji(})(})epeHuHaji x,HcoCiiHiir MyxHM A aww jiapHAaH 6h j h  
r e f in e  —  B opejib  jieM M acH/inp ()\.). T. i^. TynjiaM  yjmaMHHHHr 6a i ,3H TatpH iJijiapH fla 
^a riiam a flH .

HOJIE —  MAfl®)H —  6HpjiHKKa s r a  6yjiraH  KOMMyTaiHB, a c c o im a ih b  P  ^ a ju ^ a  
O v K o jib u r'), jieKHii C y  ^oJi/ia  y 'Jtai^aT 6«TTa 0  ;mi H6opaT  6yjiM acjiHrH Ba yn /ra  
6yjiH ui awajiHHH  0  r a  6yjiHin/iaii 6o m ^ a  ^aMMa ^ o ju ia p a a  6wp ^h h m 3tjih  6a * a p H m  MyM- 
k h h  6yjiHuin  K e p a K . B o m ^ a ia  i^hjihC a fiT ran /ia , P  ;uaH o J im ira n  }$ap i^aii/iafi h k k h  a  b s  
b ajieweHT (b ^  0 ) yMyH P  Aa uiyH aaft nroH a q sjieM eiiT MaBjKy^KH, y  bq =  a T enr-

(— ! )" + !  y*n+i 
. (2« + l ) l

=  cos y  +  i sin y.

Macajiau:

ex — e~x e* +  e~x
s h *  = --------2 • d , * =  2

—  j =  1, 6y ii/;a ii x =  0 . B y  TenrjiaM aHHJir cmhmh rpa-

y

X

(jiHKAau ^aM ocoa KypiiHaAH: y  =  2X Ba y  =  3X 
({lyHKuHHjiapiiHHr (2 1 6 - p acM ) rpai})HKJiapH A } (0 ,1) 

H y ^ r a / i a  K e c n m a / i n ;  uiyH H iir y>iyn T eH rjiaMQHHiir
hjiah3h x =  0; 2) 9j r + 1 5 jf =  25j:. By TCHrjia- 
MaHH eMHiu v>iyH yHHHr H K K ajia to m o h h h h  T eH rJia- 
M a^a K aT naiiiyB iin  x a p  K a n ^ a ii  f l a p a jn a r a  6 y jiH iu  Ke- 
p aK , 6 y n /(a H  c y n r  y  K e a /ip aT  T e n r j ia M a ra  k c j i t h -  
pH Jia/iH ; 3) 2X =  —  3 —- Cy T eH rjiaMflHHHr eq«M - 
jiapH fiy i^, liynK H  q a n  tom ohh Myc6a r  cjiyHKUHd, 
y n r  to m o h h  s c a  M an(|)Hft/(Hp.

K. t .  TpaiicuCH^eiiT TeHrjiaMajiapHHnr (i^. 
TpaHCneHAeHTnoe vpannenne) xycycHfi ^ojijiapH /m p.

nOKPblTHE MHO>KECTRA — TyHJlAMHHHr

216- pacM.

KOnjlAMACM —  iiJVHAaii ny^raB H fi lynjiaM jiapHH H r
TynjiaMH/iHpKH, Ma3Kyp TynjiaMHHtir ^ap  6Hp Hyi^- 
Tacn KonjiaManHHr KaMH/ia 6H rra  K ,HCM -iynjiaM H ra 
K,apauuiH CyjiaAH. A rap KonjiaMaHHHr T yn jiaM jiapH
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^dKHH naiioar/ianTHpa^ii. q pjieMenT a Ba b s/ieM&HTJiapnHHr 6yflHHMacH ^e6  aTajiaAH 

na q =  -|j- chmbojih 6njiah 6ejirHJiaH3AH.

Arap coi;.fiii ^ a ^ a  xap naHAaft ' hkkh coiiHHnr 6y/iiinMacHra sra  6y.nca, coiwh 
;jflji^a cohjih M. ne6 arajiaAH. PaunoHafl coroiap M., ^a^n^Hft conjiap M., KOMn̂ ieKC 
C0H;iap Maft^oHH MaBwysAHp, JieKHH 6yTyH ccHuiap ^aji^acH M. 9Mac, f̂yHKH hkkh 
6yTyH comiHHr GwmiiMacH 6yiyH oyjiM ac-nnn i j;aM MyMKHH. ^ a p  nau^aB cohjih M. 
pauMonaJi coHJiap M. hh 6y[yiiJia(i ya H iH ra  ojia^n. Cohjih M. ra  mhcoji >;hjih6 ^ap 
^aH^aft u Ba b pau,HOHaji coiuiap 6yjiraKfla a-\- b -\f 2  K^pnHHumflarH coiwiap chc- ; 
teMacHiiH ojihui MyMKHn. /lap^a^H Kar,

a  - f  b ^  2 (a +  b y ^ lT )  (c  —  d V  2 ) ac — 2 bd bc — ad 
c +  d / ~ 2  =  (c +  d / T )  (c — d / T )  ~  c2 — 2iP +  c2 -  2cP *

SyjiHHMa a +  b f f  2 KypmimiinAarn coii^Hp. BvnAa c +  d V  2 6Hiio6apHii, c —
— d V  2 ^aw, 0 nan (Jiap^JiH j\e6 thapaa HHJiHiiran. ^ a i ^ H f t  y3rap.yDqHnHHr 6 a p ia  
pau,HOiiaji $yHKi(HHJiapH lynjiaM n x;aM M. flKp. Ko3(|)<j)HiiHenTJiapH 6npop cohjih M. 
flaH oJiHHraH K yn^afljiap ^ajn^acn M. swac, qynKH KynxaAJiap i^ojiahkch3 6yjiHHMac- 
Jin rn  MyMKHii. J^ap Kan/uiii M. a<i ^ap  i^anflaft TeHrjihkhh h o jiash  (jiapt^jiH yMyMnft 
K ynaftiv iiira ^Hc^apTnpHUi mvmkhh. A rap  P  MaflAoiiHHiir 6apqa 6yTyH, Kappajin 
CnpjiHKJiapH P  MaftAOHHHiir >;ap xhji SJieMeHTJiapn 6 y ;ica (h m h  k f= l 6 jjira iiA a  
k \ l-1 6 y jica ) ,.M . nniir xapaKTepncTHKacH 0  AeftnjiaAH. B apqa cohjih M . Jiap 
ujyHAaft MaftAOiuiapAHp. A rap  l f  k 6yjiraHAa /■ 1 = 6 1  6y ji«6  i^oJica, y ^oJiAa 
(/ —  k)-1 =  0 , Ht.HH P  MafiA0MAa 6npjiHKHHHr no jira  Tenr PyJiran Myc6aT KappaJincn 
MHB>KyA 6yJiaAH. y n ra  P  iih 'ieK,nn xapaKTepncTHKajih M.. AeftnJiaAK. X,ap i;aHflaii 
M. yqyn 6y hkkh x,oJiAan S nrracH  ypimjiH 6yjiHuiH MyMKHii: 1) ^ap  Kau,T,aH a + 0  
sjieMeHT Ba x a p  i;ai'A aii n =f* 0 6yTyH coh yqyn na KappaJiHCH 5;aM P  ra  KHpaAi' Ra 
HOJiAan ({)apKJiH; 2) >;ap K an^aii 9.ieMeiiT yqyH pa =  0  hh naiioaTjiaH iH paA w raH  
HKKaio-HroHa Ty6 con  MaBj«yA. A ra p  );ap  ^aiiAaft a =f= 0 ajieMeHT aa j;ap  K,ai /i.nft 
n i= 0  6yTyH coh yqyn na=k 0 6y jica , M. tiHHr xapaKTepHCTHKacH /i,e6 0  conn ojih- 
naAH, a n c  ^oJiAa .\ap Kaii/i;iii a ajievienr yqyH pa =  0  6y jica , M. HHhr xapaKTepn- 
cTHKacH ac6  p ry6  coii oJiimaAH.

Arap P  MaiiAOHHHnr M  TynJiaMH P  Aa 6epHJiraH ^yuiHiu Ba KynaiiTHpnm cne. 
pauHHJiapHHHHr yuia Tat>pii!l)jiapHAa y3H M. 6yjica, y j;ojiAa M  tynjiaM P  MafiA')'i. 
hhht K,HCM-Maii;i,OHH AeHHJiaAH. y  );ojTAa P  — MaftAOii ycTH eKH M  TynjiaMHHiir kch- 
raftTHpHJiraiiH AeftHJiaAH. PauHOna,T coHjiap MaftAOim ^ai^Hi^Hft coiuiap M7 HHiir 
i^HCM-MaftAOHHAHp, KoinnjieKC coHjiap M. sca ?^ai^Hi<hh coHJiap M. hhht KenraftTHpHJi- 
raHHAHp. A ra p P  MaftAOHHHHr P '  MaftAOnra 6Hp ^HfiMaTJiii y3apo aKCJiaiiHuiH MaiiwyA 
6y;in6, 6y aKCjiaiiHuiAa R HHiir xap KairAafi sjieMenTJiapHHHiir ftHFHHAH na KynafiTMa- 
CHra R'  HHHr TerniujiH sjieMeHTjiapHiiHHr hhfhhah Ba KynaiiTMacH moc Kejica, P  
MafiA°H P ' MaftAOiira H30M0p i\ 6yjiaAH.

A « a f i . :  A .  r .  K  y  P o  m , K y p c  B b icu iefl a j ir e 6 p M , C>H3MaTrH3, M . .  1962; Jl. H . .  O  k  y  h e  b 
K y p c  E bicu iefl a ;ire " p i> i, y q n e ^ r n -! M . ,  1 9 5 8 . 3 h i ; .  a.!!CM. i .a T . ,  t .  1, I I ,  r o c ic x H 3 A a T , M . ,  1951 .

nO JIE  AJlPEBPAHMECKHX MHCEJl -  AJ1TE6 PAHK COHJIAP MAfiflOHH —
— 6apqa ajire6paHK coHJiap Tyn^iaMH (i .̂ AJire6paHqecKoe mhcjio). A. c. m. aJire6paiiK 
enHi^ MafiAOHAHp (k. AjirefipaHMecKM 3aMKHyroe nojie). B y xoccaflap cHMMeipHK (JiyuK- 
HHHjiap (^ .) TyFpncHAarH acocnft leo p eM a uocHTacHAa wyAa ocoh hc6ot ^HJiHHaAn.

n O J lE  B E K T O P H O E  —  B E K T O P JIA P  M A flflO H H  —  tj)a30HHHr j;ap  6n p  .iyi;Tacii- 
r a  BeKTop ^yfiH Jiran  coxacH A H p. B. m. K ynH H qa <})H3HKa M acaJiaJiapn M ynoca6aTH 
6nJian ypranHjiaAH' rpaBHTaiiHOH MaftAOH, SJieK ip K yqjianranjiH K  MaftAOHH Ba 6ouii^a- 
jia p . MaTeMaTHKaAa B. m. oA arA a / i H ^ e p e m H a j i  ieH rjiaM ajiap  cncTeMacH opnajiH  
6epKjiaAH. CncievanHHr HHTerpaJi srpn MH3HK,/iapH MaftAOH qH3HiyiapiiHH j;ochji i-;i!- 
Jia^H, 6y HHSH^jiap >;ap 6n p  n y ^T afla  yiua HyK ja CnjiaH 6oFJianraH  BeKTopra ypn* 
HaAH.
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BeKTopjiap Ma^AOHHHHiir My^HM xapaKTepHCTHKajiapn BeKropjiap MaflflOHHHHnr 
AHBepreHHHHCH (k;.) Ba yiopMacH^np. A rap  (Jia3o iiy^TacHnniir iuyHAaft /(P)$yHKHHH- 
ch MaBjnyfl OyjicaKH, MafiflonHHHr HXTHepHft P  H yi^ia^arn  b c k to p h  g rad f ra  TeHr 
Cyjica (^. rio.TH TeopHfl), B. m. norennH aJi MafiflOH j{e6 arajia^n.

Arap B. m. HHHr AHBepreHHHHCH HOJira TeHr Cyjica, B. m. cojieH onflaJi Mafiflon 
^efiH Jia^H . Arap MafiAOH cojienon,T ,a.i Ba noreH U H aJi Mailfloii o y jic a ,  yHH Jlanjiac wafi- 
AOim flefiHJia^H.

C n p T ^ a rn  B. m. tj)a30,iarH  B. m. Ka6n  TatpHiJuiaHaAH, jieKHH fiy n ^ a  BeKTopjiap 
cnpT  Hy^TaJiapHfla o jih h h u ih  nn ca iiA a  i<,hjih6 f;yftHJia/iH.

n O J I E  H A n P A B JT E H H fl ( h jih  n o jie  nceBAOBeKTopoB) —  f ly H A J lH U IJ IA P  M A H -
/;O H H  (§ k h  ncenflOBeKTopjiap MafiflOHH) — c|)a30 eKH cnpTHHHr >;ap fmp nyi^racH  6h- 
jian  Ma-bJiyM fiyHajiHm 6ofjih i^  Cyjiran co^acH. X,ap ^aHAafi BeKTOpjiap MaiiAOHHiiH Pl. 
m. pp6 i^apaui MyMKHH.

n O J I E  C K A JIH P H O E  — C K A JIH P  M A flW O H  — (jiaso co^acHAarn eKH CHpT^arn 
U(P) 4>yHKU,HH (MacajiaH, (Jia30HHHr ^ ap  6iip Hyi^racHAarH TeM neparypa, Ae(!rH3 
io3H^aH >;nco6jianrafi CaJiaHAJiHK Ba 6ouiK ajiap). C. m. ^ a p a w a  CHprjiapn, s tih h  
U(P) =  C TeiirjiaMajffl cnpTJiap ep^aMH 6njiaH TacBHpjiana^H. X,ap 6np C. m. r a  
ynHHr rpa^HenTHHHnr (k;.) BeKTop MafiAOHH 6orjiaHraH 6yjiH6, yHHHr ^ ap  6np  peK- 
to d h  Aapa>Ka cH p rara  yjiapHHHr yMyMHfi Hy^TacH^a nepneHAHKyji?pAHp (i^. rfo jia  
leo p n n ). Arap Aapa>Ka cnprjiapH  KOHneHTpHK ccjiepa £kh KOnneiiTpHK iiHJiHHflpjiap 
Cyjica, y ^o ji^ a  Maii;>on >;aM moc paBHiu^a KOnueHTpHK ekh  u h jih h ap h k  MafiAOH ^e6  
aTaJia^H.

O JIH B E K T O P  —  n O JIH B E K T O P  —  >;a\iMa HHAeKCJiapn 6yHH>ia KOBapnaHT e«H 
KOHTpaBapnaHT Teii3op (i^. KococHMMerpH'iecKHH TeH3op). HiifleKCJiapH c o h h  2 , 3 , 
. . .  6yjiraH A a F l. moc paBHuiAa 6iiBeKTop, TpHBeKTop fle6 a ia J ia ^ H  Ba >;0Ka30. i\ 
yjm OBJiH (j)a30Aa B ajieH TJinrH  k  6 y j i r a H  n .  (k -  T e H 3 o p )  f e > / i  6 y jira H .u a  aH iia ij 
nojiA np . >KHCMiiHnr (J)a30/(a aiiiatiH U i OypqaK ie3JiHi'H 6HBeKTopra M hco4 
6 y j i a  o j i a ^ n .  n .  J iap  nasapH H CH  A H tji^epeH im aJi reo M eip H fiiiH H r K yn 6 o 6 jia p H f la  i $ j i -  
jiaiiHJiP^n.

n O J lH rA P M O H H H E C K A fl d>yH K U ,H H  —  n O J IH rA P M O H H K  W H K U H J I  —  m y H-
flafi f(xu x2, . . . .  xn) ({lyiiKnnsi^HpKH, yHra J la n jia c  o n e p aT o p n  (n .) m MapTa TaT- 
Cm^ srH Jica  (JiyHKUHn HOJira yTa^H . f h h h t  FT. ({>. 6yjiHUiHHHHr 3ap y p n fi r a  KH(j)0H- 
BHfi UiapTH f (JiyHKUHHhH KVHH^arH KypHHHUIAa TaCBHp 3THUI/(Hp:

f  =  <Po +  r'2(Pi +  ri>h  +  • • • +  r2m~ h pm_!,

6y epAa r =  ]/~ x\ +  a | +  . . .  +x„\ q>0, cp,, . . .  (pm—1 —  rapMOHHK (byHKUHHjiap. 
n .  -J). h h  TonHiu M acajiacH  sJiacTHKJiHK Ha3apnacHHHnr My^HM MacajiacHAMp*

C. JI. C 060 J ie B , HeKOTOpbie npHMeneHHH 4>yHKu,HOHaJibHoro anaJiH3a b MaTfiMaTH* 
qecKoft <J)H3HKe, H3A. Cn6HpcKOro o t^ .  AH CCCP, Hoboch6hpck, 1962.

n O J IH J lH H E flH A H  4>OPM A —  n O J IH 4 H 3 H K J IH  <l>OPMA —  n  a eK io p  apryM eHT- 
iiHtir >;ap 6n p n  6yfiH 'ia iH3HiyiH 6y j i r a H cjjyHKHHH, v a c a . ia n  n  Ta B eK ropra  TOpTHjj- 
r a n  napaJiJiejiosA PHH iir >;a*MH (nu iopajiH  >;awM!). /lH(})(J)epeHu,HaJi reoMeTpHH, J Ih  rp y n -  
naJiapH  n ;i3apnacH  Ba TonojiorHHHHHr Kyn M acajiaJiapHAa ^HfiuiHi^ cHMMeTpHHjiH nojiH - 
hh 3hi^jih ^opMaJiap >Kyaa My^HM o6i.eKT cntJiaTH^a ypraHHJiaAH.

l iO J IH H H T E P B A Jl b n  - MepnoM n p o cT p a H d B e  —  n  yjiHOBJiH (J)a30AarH n O J lH -

H H T E P B A JI — KoopAHHaTajiapH \x̂  —  x \̂ <  6 j ..............\xn — xQn \ <  6„  TeHrcH3JiHKjiap-
iih  i^aiioaTjiaHTHpaAHraH M(xu .................xn) Hyi^raJiap  TynjiaM H, 6 y  e p ^ a  6 a p ia
8/ >  0 . M ( x ° ,x 2 , . . . , xn) Hyt^ra n .  h h h t  MapKa3H ^ e 6 aTaJiaAH- n .  n y jw oB jiH  

(J)a30AarH M0 n y ^ i a  aT po^H H im r (k;. OKpecTHOCTb to h k h )  KypHHHUiJiapHAaH 6npHAHp, 
TeKHCjiHKAarH n .  (n =  2 ) KoopAHHaTa y K Jiap n ra  n a p a ju ie ji  TOMoiuiapH 2 6 t , 2 8 ,  b4 
MapKa3H M°(xP, i/°) 6y J ir a H T yppn  TypT6ypqaKHHHr h h k h  K,HcMH,nnp. 4> a30A ara 
n . ( /»  =  3 ) TyFpH 6yp>iaKJiH napaJU iejienH neA H H H r h i k h  i;h c m h a h  >. n .  nnTepB aJi fo .)  
TyuiyHqacHHHHr  n  >  1 >;oji y iiy n  yMyMJiauiTHpHjiHuiHAHp. n ,  6a-b3a H n  yjm oB jiH  (J>a* 
30HHHr 0 4 H ^  n ap aJijie jien n n eA H  Ae(5 ^aM aTaJiaAH.
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C0J1HH0M —  nOJltiHOM — K y n ^ a ^ im n r  y3H (k,. Miioroqjien). By TepM Hij ĵ o- 
3nprn Ba^T^a Kyn,\aA TepMiiHHAaH aim a Kaw KyjuiaHHJiaAH. 

K,. U ejiaa  pauHOHajibiiaa (|iyHKHHa, Bhhom. 
TpeK. ao X v  K yn na vojxog — co^a, khcm, .xa;(.
nOJlHHOMHAJlbHAa TEOPEMA — nOJlHHOMHAJl TEOPEMA — H motoh

6 h h o m h  (jiopMyJiaciiHH k Ta KyoiHJiyBm i (k >  2 )  h h fh h a h c h m h  MaHiJmfl CyjiM araH  6y- 

TyH Aapa>Kara K y r a p H m r a  o h a  ^oji yqyti yM yM JiauiTnpmii: 
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y n r  TOMOnaa h h f h h a h  Ma^jmii 6y jiM aran  xap ^aiiAafl 6yTyH a , ,  a_,, . . .  , a* c o iu iap

(xaMMacHHHiir S h fh h a h c h  n 6 y j i r a n )  6yftH qa o jinnaA H . A ^  a . a Koa^JjHUHeHT-1» 2
^ a p  nojiHHOMHaji K O s^ n u n e H T J ia p  AeO aia jiaA H  Ba ^yH H A arnqa H ^o^a^aH aA ^*

.(„) _ («! +  q 2 +  • • • +  =  n\ t
“ i. "i........... ab a ,l  a 2! . , , a J  «

* 1  ̂ " n  (a/l)
/ =  1

k — 2  6 y jira .H A a n o jiK n o M n a ji K03|)r|)HU.HeHTJia(. 6m io M H aji K03(J)(J)HUHeHTJiap (i^ .)  6 y '  
j ih 6  i^ojiaAH.

FlOJlHHOMHAJlbHblE K03<t>4>Hl|HEHTb‘ -nOJlHHOMHAJl K03«J»I>HUHEHT- 
JIAP. nojiHHOM Hajibnaa TeopeMa.

nOJ!H3AP —  nOJlH3/lP —  n yjmoBJiH ([)a30Aarn K yneiiiinH r xyAA» y3H (i^. M ho-
ro rpaH H H K ). 

TpeK. j to X v  — Kyn, efipa — ei^, aco c .
nOJl!lA51 AHAJ1HTHHECKA5I W H K U H fl — TSMlHK; AHAJIHTHK 4>yHKUH»

(B e f le p u n p a c c  MatHOCHAa) —  f(z) (JjyiiKHHsiiiHHr HXTiiepHft 6 n p  iJieMetiTHHH T yp jin  
anajIHTHK A3B0M STTHpHUI 1131 H/KaCHAa XOCHJI ^HJIHHrail (S^THMOJI, Kyn l^HflMaTJlH) 
f(z) (fiyHKUHii. K- AHajiHTHqecKOe npoAOji^KeHHe.

nOJlHAH BEPOJlTHOCTb —  r y j lH K  3^THMOJl. A lt A , .............. An KjflHAara
h k k h  x o c c a ra  s r a  6 y . i r a n  B o ^ea jiap  6yjiCHH: 1) i^aii;i,aii h k k h  Boi^ea 6 h o  
Bai^TAa 103 6epojiM aflAH (Ke.iHUiMaHAHraH B 0f,ea jiap ); 2 )  TacoAH(J)Hfl c h h o b  naTHwacH 
^ a p  ^aiiA afl 6y jiraH A a x,aM A u A2, . . .  , An BOK>ea.napAan 6 im a c H  103 6 ep aA H- Byj 
^o jif la  x a p  ^aiiA afl B  BOKeanHnr P(B) ^ x th m o jih  6 y  e p ^ a  T .  9. p,e6 aTajiaAH s a  K.y- 
HHAarH (JiopMyjia 6 n jia ii  H(J)0AaJ!anaAH:

n
P(B) =  £  P(BiAi)P(Ai),  

i = i

6 y  epAa P(B/Ai ) — B  B o ^ e a n n n r  Ai m a p T A arn  m  p t j ih  s ^ th m o jih  (k,. y c jio B b a n  Bepo- 
HiHOCTb), P(Ai) —  A'j B0H,eaHHnr s ^ th m o jih .  M a c a jia n , B BOKea H uuia6  MHi^apHiufla 
6paK WH^KaiiHHH 6 h jia h p c h h , n  =  2  Ba +  BOKea T ex n o jio rn fl 6y3HJiMaraHHHH 6 h ji^ h p - 
chh  (6 y  ^ o jiA a  6paK  TacoAH(J)Hfl c a 6 a 6 jia p  T y^afljiH  103 6 ep raH ), A 2 BOK,ea 9'ca re x -  
HOJiorHa 6y3HJiraHHHH 6 h jia h p c h h . A ra p  P (B IA X) =  0 ,0 1 , P (B /A 2) =  0 ,9 9 , P(A ,)= '  
=  0 ,9 , P(/42) =  0 , l  6 y jic a ,  y  ^ojiA a T . o. P(B) K yfiH A arnra T en r 6yjiaAH:

P(B) =  0 ,0 1 - 0 ,9  +  0 ,9 9  0 ,1  =  0 ,1 0 8 .

llOJlHAfl KPHBH3HA IIOBEPXHOCTH — c h p th h h t  y3H A arn 6 n p o p  nyK racH  
aTPo<}>HAarH T ^ J IH K  S r P H J lH r H  —  6 o m  srpHJiHKJiap (n;. TjiaBHbie k p h b h 3 h u ) n y -  
naflT M acnra TeHr 6 y j i r a n  c o h a h p .  TeKHCJiHKiiHHr Ba eflnjiyBMH l y r p u  1ih 3 h k jih  cHpT-

iiHtir T. 3. 0  r a  T e n r, paA H ycn  R  6 y j i r a n  ccJiepanHKH r a  T eH r. C h p th h  6 y x jia -  

ra tiA a, a i n n  y m  liH3H^Jiap y3yiiJiH rii y3 rapM aflA nran  i^hjih6  y 3rap < ap raH A a yiiHur
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T . 9. y3rapMafiflH. x . 9 .  Taycc s r p H j i H r a  ^ a M  a ta v i a A H .  k;. Teopnsi nopepxnoc- 
Teft.

ItO JlH AJI n P 0 H 3 B 0 A » A f l  —  T y j lH K  X.OCHJ1A —  t  J b r a p y B w a  SeBOCHTa Ba 
=  Atj(0 , • • •  . xn  =  xn(t) apryMetiTJiap opi^ajiH 6otviHn 6wiraH y  — j(t, xz,

• > r > ■*«) (jjyHKitHfl^aH t y3rapyB iH  6^ftH>ia OdKnraH j^ocHjta. T . 6y <{)opMyjia 6a-

AAa6.i r. M. ^ H X T e n r o j i b n ,  ,ZjH4>4>epewHH3Jt Ba HHTerpaJi *hco6 KypCH, 1-t, T., 1951.

nOJIHAJI CHCTEMA AKCHOM — AKCHOMAJlAPHHHr T^JIHK CHCTEMACH—
3HA CyjiMaran aKCHOMaJiapnHnr myn,naft CHCteMaCHflHpKH, yimnr ^ap K;aHAaft iiKKHra 
BHTepnpeTaunHCH H30Mop4>AHp. A. t .  c. 6npop Ha3apHn HpaTHui yqyn eTap.iHAHp. 
Maca.iaH, E bkjiha reOMerpHncHiiHnr, JIo6aieBCKHft reOMeTpHHCHHHiir, npoeKTHB reo- 
MeTpHHHHiir aKCHOMaJiapn cncTeMacH A. t .  c. JleKHH rpynnaJiap Ha3apHacHHHiir (i .̂ 
Tpynna) ancHOMaJiapn CHcreviacH ry/m t; cncTewa 6yjio;iMaftAH, MyiiKH H30M0p(J) 6yji- 
Mafan rpynnajiap MaB>Kyfl.

nOJIHAfl CHCTEMA BblMETOB no MOAyjiiO m — m MOflyji 6yflHMa oJiHiiratt 
HErHPMAJIAPHHHr TyjIHK CHCTEMACH — 6yTyH coHJiapnHiir m MOAyji 6yfln-
M a OJiKnraii c o iu a p  c h h c ^ h h h h t  j^ap CHpwAaii 6 H r r a A a H  c o h h  O y j i r a n  HXTHepHfl T y i M a -  

m h a h p  ( a r a p  2 —  b c o h  m r a  6 y / i H n c a ,  H K K irra  a B a  b 6 y T y H  c o h  m M o a y j i  6yiiHqa 
6«p cHH'|)ia re rn iu J in  Sy-ia^n). m Mo^yji OyflHia J^ap xh ji CHH$Jiapra TeriiuiJiH ^ap 
^ a H A a f l  m  Ta c o h  l I. t .  c. K h h  ^ o c h j i  ^ iw ia A H . M. t .  c .  c m { ) a T H /ia  MaH<j)HH 6 y j i M a r a n  

3Br kh>ihk MernpMajiapHHHr 0 , 1 , 2 , . . .  m — 1 CH<rreMacii nyjuiaHHJiHiUH MyMKHii 
(«;. BbmeTw).

nOJlHA^ CHCTEMA W H K U H tt — 4»yHKUHJIJIAPHHHr T^JIHK CHCTEMA-
CH. <I>yHKuHfljiapHiiHr finpop mh3hkjih L <J>a30CHAarH t^ j ih h  CHcreMacH —  <})yHKu.HHjiap- 
h h h t uiyi<Aafl {q?(x)} CHCTeMacn/iHpKH, L  <{)a30Aa CKaJiap K^naftriviara OepHJiran Tai>- 
pnij) MatnocHAa L # a  OHJiaiiHtir 6ap i<a 4>yHKUH>uiapHra oproroHaJi 6yjiraH  ({lyiiKHHa 
Mai>}KyA 6yjiMafl^H (i^. OpToronaJibiiwe <[)ynKi(HH). Arap L na ({lyHKiyMJiapHHHr o p to - 
HopMaJiJiaHraii (i^. OpTotiopMKpoBa»naH cHCTeMa) Tyjrni^ ciscTeMacH MaBjKyA 6 y jica , y 
HOJiAa L AarH ^ap  ^aH/jaft f{)yuKtiHntm uiy CHCTeMaHHHr <[>yHKiiH!iJiapH 6yftH>ia n;aTop- 
ra  eftfflu MyMKHH.

Mhcoji: n  =  1, 2............. {1, s in n x , cos nx} cncreMa — [ — Jt, Ji] y3JiyKCH3
AH<j)({)epeHUHaJiJiaHyB'iH ({lyiiKHHaJiap 4>a30CHna

CKaJinp K ynafiTM ara HHc6aT a h  opTOHopM ajuiaHraH 4>. t .  c . Bnp <J)a3o^a TyjiHK 6yjiraw  
<j)yHKUHsiJiap CHCTeMqCH 6oiro^a 4>a30Aa TyjiHK, 6yjiM acjiH rn MyMKHH.

nOJIHOE H3MEHEHHE (nOJiHan BapHauHd) <j)ynKUHH OAHoro nepeMeHHoro — 
6hp y3rapyBiHJiH (fiyiiKUHfltinnr T^JIHK y3rAPHUIH ( tJ jih i^  BapHau,HHCH) — [a, 6] 
KecMaHH TypjiH xhJi i^hjih6 6^JiHiura, sit>hh a =  x0 <  xt  <  . . .  <  xn =  b ra  oha 

n '

2  l/(*i) — f(xi—i)\ ftHFHtiAHJiapiiHHr anni; ionopH lerapacH. Hckjih T. *). ra 3ra 
i= l
6yjiran <{>yHKHHHJiap ieKJiH BapHau.iiH.iH ({jyHKUHHJiap p,e6 aTaJiaAH. ByjiapHHHr Ka- 
TOp a»coHH6 xoccajiapn 6op. MacaJiaH, mckjih BapnauHsiJiH j^ap 6np (jiyHKunsi nerapa- 
■naHraH KaMaiiMOBHH hkkh Myc6aT (JtyHKiiHHHHnr aflHpMacH^aH H6opa-r S^jiaAH.

jiah H<})OAaJiaHaAH:
n

6y epAa ^  xycycHH ^o cn jia jiap  (k. MacTHasi npOH3BO/iiiaa, npoH 3BOAHasi).

(f> g ) =  4 r j  f(x) g(x) dx
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K y n  apryMCHTJiH - (JtyHKUHflHHHr T . y . ^aM m ynfla ii ypraiiH-TaflH, jick h h  y im n r  
Tai>pHî H MypaKKafipoiyiHp.

nOJlHOE H30BPA>KEHHE (JiHryphi — (jmrypaiiHnr T^JIHK TAC8HPH — uiyH- 
flan TacBHpKH, fiyHAa yHHHr acjiHHHiir n03Hn.H0ii xoccaJiapH aHHiyianaAH.

T . t .  a a  acji n y cx a^ a rn  ^ap  s,aHflafi Hnu,H,neimn;i TacBHp.ua ^aM ujyiuuiH anHn- 
jianaAH, a-biiH sy iy a jia p , t ^ fp h  >)H3H^Jiap Ba TeKHCJiHKJiap TynjiaMHHHHr h k k h ts  sjie- 
MeiiTHHHHr j^ap ^aH^aft hhuhACHuhhch T . t .  Aa 6np j^hhm3Tjih aHHKJiaHaflH. JleKHH 
T . r. acjiHHHr MeTpHK xoccaJiapHHH aHiiiyiaMafiAH. Mhsms MeTpiiK wH^aiflaH j^aM 
TyjiH^ 6yjiHuiH yiyH , yHra ac jnm  aHHK-ioBMH uiapTJiap ^y uunn  xepaK. MacaJiaH, 6h- 
pop napaJuieJiorpaMM acjiHAa Kna^paT eKH pom6 3Kaim, tmMaxa TacBHpjianraH nnpaMH- 
jia acjiH^a MyHTa3aM TeTpas;;p sxaiiH Macajia m aprHflaii MatJiyM CyjiHiiiH MyMKHH Ba
^0Ka30. •

A A a 6 . :  H .  O . 4  e  t  b  e  p  y  x  h h , ^epT ejK H  n p o c T p a h c t b c h h h x  <J)Hryp b  K y p c e  reoM eTpHH, 
y in e A r H 3 .  M . ,  1946 ,

nOJlHOE nPHPAIUEHHE (JjyiiKUHH — f(xL x2............ xn) (JjyHKuHniiHiir T^JIHK
OPTTHPMACH — f(xt +  A-tj, x2 4- Ax2, . . .  , xn -f- Sxn ) 6HJian f(xv  x2, . . .  , *„) 
HHiir afinpM acH. A ra p  f (x , , x9i, . . .  , xn) HHHr y3JiyKCH3 x y c y c n f t ^ocHJiaJiapH 6j j i c a ,  
y jjojiAa T. o. TyjiHi  ̂ ^H(|)(})epemj.HaJi (^. riojinbifi AHfjxftepeHUHaJi) 6iuiaH ’

| / ( A x,)2 + ( A x2) 2 +  . . .  +  (Ajc„)2

MHiyi,opra HHc6aTan 'ieKCH3 k h ih k  6 y jira n  MH^AOpnnnr fijfimiAHCHra Tenr 6yjiaAH, 
nOJlHOE IIPOCTPAHCTBO — TyJlHK ‘frASO— y3HAarH ^ap ^ a n a a f i  (fiyiiAaMeH- 

ra ji  KeTMa-Ke rjiHK (^. <J>yHAaMeHTaJibHaa nocjieAOBaTejibiiocTb) yuia (Jiasora ^apau ijw  
jihm ht nyKjiara s r a  6yjiraH  MeipHK (})a30Anp. MacajiaH, E b k jih a  (J)a30CH T . i|>., Map- 
Ka3H yfin6 o jih6  TamjianraH ^onpa T . (f>. 3Mac.

nOJlHOTA CHCTEMbl AKCHOM — AKCHOMAJIAP CHCTEMACHHHHr T?- 
JIHKJIHTH— 3 h a  6yjiM araH  aKCHOMaJiap c H C T eM acm iH M  acocnft TaJia6jiapHAan (rnapT- 

jiapn, xoccaJiapHAaH) 6npH (k . flojiHafi CHCTeMa 3kchom ). AKCHOMarHK CH rreM a A. c. 
t .  i^yftHAarHia TabpHfjwiaHaAH: arap  ^ a p  ^aHAaft aKCHOM ajiap  cncTeM acH H H nr 6 a p i a  

nHTepnpeTaun5ijiapn  (peaJiH3auHsuiapH, M OAe.m iapH) 6iip-6npHra H30M0pif) 6yjica, y 
^OJiAa 6 y  c H d e M a  T y .w >  c H d e M a  fle6 aTaJiaAH.

MareMaTHKaAa aKCHOMajiapHKnr Tyjwi^ 6yjiMaran cncTeMacHra acocJiaHran Ha- 
3apH fijiap 6opraH  c a p n  KaTTa p o jib  yftHaMOiyia: M acajian , rpynnaH H  3hhi^jiobmh aKCHO- 
M ajiap cHCTeMadi ryjiH t; sM ac, lyuK H  H30Mopi[> 6yJiM aran rp y n n a J ia p  MaBjKya- 

nOJIHblfl AH<M>EPEHU,HAJI WHKUHH — f(xx . . .  , xn) <W1K-
df df

UHHHHHr T̂ JIHK, flH<D<I>EPEHUHAJIH -  d f =  ^  Ax, +  ^  Ax, +  . . .  +

+  ^r-  Axn(Ax; =  dxit / = 1 , 2 ,  . . .  , n) Ht|)OAaAHp, j ic k h h  6y  ^o jiA a y TyjiHi^ opTTnp- 
Oxn ________________________

MaAaH (X- nojiHoe npnpameHne) Y (Ax,)2 +  (Axa)2 +  . . .  +  (Ajc,,)2 ra HHc6aTaH
>ickch3 k h ih k  6 y jira n  MHiy^opwa (j)apK ^HjiaAH. BouiH,aiia k.hjih6  aftiraHAa, T . a.
(j)yHKUHH OpTTHpMaCHHHHr >)H3HiyiH 60UJ H,HCMH/lHp.

nOJIHblft KBAAPAT Tpex>uiena — yi^aflHHnr TS^JIHK KBA^PATH — (kx + /)*
KypHHHUiHAa racB H pjiam  MyMKHH 6v jiraH  ax2 +  fcx +  c Hcj)OAa. T .  k . KBa/ipaT TCnr- 
jiaw a (KBaApaT y i> ;a ^ )  HJiAH3JiapHHHtir (j)opMyjiajiapHiiH yp raH H iu^a , 6a-b3H (jiyHKHHa- 
jiapHH H iiT erpaju iauiA a, h k k h h h h  T apiH 6jiH s r p n  m i3iiiy iapnH  ypraH H inA a Ba rny  Ka- 
6H jiapA a yipaftA H . Bouii^a HaTypaji coHHHnr KBa/ipaTHra T e n r 6y jiraH  HaTypaji coh  
^aM T . K. Ae6 aTaJiaAH. T . k .  siHa ann i^  KBaApaT ^aM aTaJiaAH.

nOJIHblfl METblPEXBEPUIHHHHK —  TyjlHK TyPTYMJlHK — ^ei KaHAaS
y n a c H  6 h t t 8  TyFpn  4 H 3 H K /a  eTMaHAiiraH TypT T a  n y K j a  ( T .  t . HHHr yMjiapn) Ba ^ a p  

6hp  * y< j)r H y^TaJiap 6HJian aH H iyianyB iH  ojiTHTa TyFpn >iH3H^ (T . t .  iiHiir t o m c h - 

j iap n ) TyruiaMH.

A ra p  ABCD  —  T . t .  6y jic a , yHHHr TOMOHJiapn ojiTHTa AB, BC, CD. DA, AC 
Ba BD  TyrpH  'ih shk , 6 J j ia A « . A B  Ba CD, BC Ba AD, AC Ba BD  TOMOiuiap i^apaMa-
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KapuiH TOMOiwap /s,e6 aiaJiaAH- K,apaMa-^apuiH TOMOHJiapnHiir KecHiuHui Hyi^raJiapH 
T. t .  HHiir ^HafOHaji ey^rajiapH « e 6 aTajia&u. .HnaroHaji ny^Tajiapfm TyTauirapyBqH 
Tji-pH  iH 3KK,jiap T. t .  HHHr AHaroHaJi/iapn ze6 aTamnu.  T. t .  HHHr ^ap 6np tomo- 
hh  Ba A H aroH ajH fla T y p r r a  rapMOHHK nyK,Ta S yjiaflH  (^ . TapMOHHMeCKaH seTBepKa, 
i^. 40 - pacM)-

T , t .  HHHr y 3ap o  MyHOCH6 (JiopMacH ryjinK i y p r  iomoh/ihkahp, H tnH  ^ e q  i^an- 
flaft y m a c H  6n p  ny^T aA an yTMafi^Hran TypTTa TyrpH  MH3Hi  ̂ (T. t .  hhht TOMOHJiapH) 
Ba yjiapHHHr o jith t3  KecHuiHiu H y^T acn  (T. t .  h h i t  y q jia p n ) .

T ^ jihi  ̂ TypTyqflHK Ty.iHKt TypToypwaK ^e6 arajia^n.
n O JIO /K H T E J Ib H O  O n P E A E J lE H H A H  K B A A PA TH H H A 51 d>OPM A —  M Y C B A T

n

A H H K J lA H rA H  K B A flP A T H K  <J>OPMA —  f  =  ^  a ikx ix k KypnHH U i/i,arH  H jio f la

i. k=l
6yjiH 6, y  x  h h h t  xt =  . . . =  xn =  0  Aan 6ouiK,a 6ap>ia ^ a i ^ H f t  ^HHMaTJiapHAa 
Myc6aT K,HftM3T^ap i\a6yji i^HJiaAH, 6y  e p ^ a  a (* =  a ^ .  Y 3rapyB qH flapH  o p T o ro n aji a j i-  
MauiTHpHJiraHfla M . a . k . i^yfiHAarH KypHHHtura KejiTHpHJiaAH:

n

f  =  2  * ’ ( ’ 6 y  e P ^ a  V *MMa h  >
<=i

M axcycM ac m rani^iH  H xiH epnft ajiM auiTHpnui (^ai^HKHft KoaijxJwuHeHTJiH) H araw acH A a 
M . a .  K. KBa/ipaT.nap fiHFHnAHCnra Ke jithph jiaflH :

f -  i * .
/ - i

O o p M a n H n r  M y c 6 a T  aHHiyiaHraHJiHK ajiOMaTH M aBwyflflHp  (i\. CHjibBecTpa KpHTepHft), 

x  HHiir nojiflaH 4>ap^JiH ^HftMaTjiapHfla g  >  0  6 y ;ia ^ H r a H

8  =  ^ a i k X t X k

K y p H n H u iA a r H  (jiopMa Sp M H T iim ir  M .  a . k . (j). A e f t H M A H  (6 y  e p a a  =  n * /, k o m - 

njieKC K,yiuMa c o n  y cT H ra  m i3Hi^ i^yfiHjiraH). B yiiH H r y n V H  roi^opHfla KejiTHpnjiraH- 

j ia p ra  w y f la  K y n  yxm afiflH raH  T eo peM a jiap  ypH ii/iH A H p .

n0J10)K H TEJlbH bIE  HHCJIA — MyCBAT COHJIAP — coHJiap y w a  caHoi^ 
6ouiH,naH, Jiijiih ^ io jib  Hyi^TaAaH y h t  TOMOHAa JKOHJiamran ^ai^H^Hft coH Jiap. M aca- 

J ian : 2 , 3 , V 10 Ba >;oKa3o. M . c . o jiA H ra oflaTAa +  H iuopa e3HjiMaftAH. O T p n u a- 
T-jibHbie >iHCJia TepMHHHra ^aM ^ a p a n r .

nOJIO>KHTEJlbHblH HHflEKC — MyCEAT HHflEKC. ^ai^Hi^Hfl KBaflpaiHK 
(JwpMa HHepUHHCHHHHr Myc6aT HIIAeKCH —  KBaflpaTHK (JlOpMailHHr HOpMajI KypHHH- 
u iH A arn  Myc6aT KBaAparjiapH cohh. H nepnnsiH H nr M. h . ^a^m ^H H  KBaflpaTHK (JwpMa- 
HHnr M axcycM ac mh3hi ĵih aJiManiTHpHUijiapHra HHcoaTaii HHsapHaHTflHp.

n O JIO C A  —  FIOJIOCA: 1° n .  —  T*iKHcjiHKHHHr HKKHTa n a p a ju ie j i  T y rp n  >ih3h f h  
opacH A a eTyB qn Hyi^raJiapH TynjiaMH. A h 3 j ih th k  paBHiUfla

a <  A x  +  By  <  b

TeHrcH3JiHKJiap 6 h ji3 h  C epH jia^H , 6y  epA a a , b ,A ,  B — y3rapM ac coH Jiap, A  Ba B  —  
h k k o b h  6n p  Bai^TAa HOjira TeHr 9M ac.

2°. ^ H i^ e p e H U H a ji reoM eTpnsiA a n .  —  y q  y/m oB JiH  E b k j ih a  (J)a30CHAarH srpH  
mh3hi^ 6j j iH 6, yHHHr j^ap 6n p  Hyi^TacHAa 6HTTacH ypHHMa 6yftH>ia fiy H a jiran  y m a  
ih 3 h i^ jih  spKJiH BeKTop 6epH JiraH .

A a a 6 . !  B . G j i a u i K e ,  B B eA eiiH e b  ,HH(JxJ)epeHnHa;ibijy io re O M etp m o . O H T H , M . ,  1935 .
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n O J iy r P y n n A — HPMM r P y n n A  —  (5yw O y jiM araij P  T yiuiaM  6y jiH 6, yHAa 
MaiJiyM rapTHSAa oJiHiiraH ^ap ^aHAaft X, Y  £ P  wyqiT SjieMeHTJiapra ^nra Tyn- 
jiaMHHHr 6y  ajieMeHTJiap KynaflTM acH Ae6 a ra J ira H

U =  XY£P

SJieM^nTH moc KejiTiipnjiraH, uiy 6h Jian 6npra ^ap i^aHAafl X, Y, Z £ P  y iy n

(XY)Z =  X(YZ)

TeHTJiHK ypiiHJiH 6yjiaAH. A Pa B ^ap ^aH^aft 6yjiraHfla X A  =  B  ea  A Y  =  B  TeHfr 
jiaMajiap cihm h MaujKyq 6yjiHiiiHHHHr ^yuiHMia iuapTHAa 51. r. rpyrina (i^.) 6yjia/;rf, 

A a a 6 . ;  E . C . JI h  n  h  h , n o j i y r p y n n b i ,  <t>H3Ma r r n 3 , M . ,  1 9 6 0 ,

n O J iy H H T E P B A J I  —  3 P H M  H H T E P B A JI, e m  6o ;u i^a 'ia  a iiT ran fla , jipHM ohhi^
HHTCpBaJI—:COHJIH TyppH MH3HI^HHIir

a <  x <  b § k h  a <  x <  b
uiapTHH ^aHoaTJiaHTiipypiiH Hyi^TajiapH TynjiaMH. 51. h . Typpn qH3HKAa n a  oqHi^ 
(i^. OTKpbiroe MH0>KeCTB0) TynjiaM 6yjiMaftflH, Ha eimii; TynjigM CyjiMgHAH- H- h . 
spHM cerMeHT Ae6 aTajiaAH.

nOJiyKyBHMECKAJI nAPABOJIA —  5IPHM KyEHK nAPABOJIA —  6Hpop Ae-
K ap r KoopAHHaTajiapH cH deM aciiA a tc h tj ia M a c n  i f  =  kx3 K^pHHHui^a 6y jira H  TeKH^ 
s rp i l  'IH3H^.

51. K. n. HHHT yTKHpjlHK Hyi^TaCH («TyMIUyFH») KOOPAH-
H aTajiap 6omHAa 6yjiaflH  (217-pacM ). Ox yi^H K00pAHHaTajiap 
6o:iiHAa 51. k . n. ra ypiiHMa 6yjiaA H . 51- k . n. napa6ojia 
9.viac. fl. k . n . Heftjib n a p a 6o jia c n  (f ;.)  Ae6 ĵ aM aTajiaAH.

nOJlyJIOrAPH<t>MHMECKA5I ByM A rA  — 5>PHM JTO- 
TAPH<I>MHK K °F 0 3  — io3nra TyppH 6ypqaK jiH  Typ hh- 
3iijiran i\0F03 6yjiH6, K00pji,HHaTa y^jiapHAan 6npH ra  TeKHC 
uiKaJia eTi^H3HjiraH, HKKHHMHcnra sca (jiynKUHoHaji— jiorapH({)- 
mhk niKaJia §Tiyi3HJiraH. 51- Ji- ocoh lacBHpjiaHaAnraH 
^yiiKUHiiJiapHHnr rpa4)H K jiapm iii a c a u i y iy n  i^yjiJiaHHjiaAH..
J]orapH(})MHijecKaH 6 yM ara TepMHHHra ^aM ^ a p a n r .

n O J iy H E IIP E P b lB H A J l  d > y H K U H 5I —  51PHM y 3 J i y K -  
CH 3 4>yH K lI,H 5I. 1 ° . x0 H y ^ ra f la  roi^opHAaH 51. y . (|). n,y- 2 17 - pacM .
HHAarn uiapTra 6yftcyHyBMH j{x) 4>yHKU.H5iAHp: ^ ap  ^aHAaft
8 >  0  y iyH  uiyHAaft 8 >  0  TonHJiaAHKH, |x  —  x 0| <  8 6yjiraH  ^aMOHO j(x) —  l(x0)<{
< 8  6y jiaA « . Y3JiyKCH3 (])yHKU,HH HDI^OpHAaH 51- y .  4>- S^JlaA H, JleKHH TeCKapHCH 
HOTyfpH. 2 °. x0 nyi^TaAa nacTflaH 51. y. (j). —  ^yftH A arn  u ia p T ra  6yftcyHyBMH f(x) 
^yiiKUHnAHp: ^ a p  i^aHAaft 8 > 0  yqyH  uiyHAaft 8 >  0 TonHJiaAHKH \x —  Jc0| <  8 
CyjiraH  ^aM ono f(x0) —  f(x) < e  6yjiaA H . M a c a jia n ,

u = = tx, x > 0 ,
y  \ i — x, x< c o

(JiyiiKHHfl x0 =  0  Hy^TaAa nacTAaH spHM y3jiyKCH3. y3JiyKcH3 (JmiKHHsuiap TyFPiicH-
Aarn TeopeMaJiapra yxuiaraH i^aTop TeopeMaJiap 51- y . 4>- y lO'H ypHHJiHAHp. Maca- 
jiaH, yjiapAaH 6 htt3chhh aflTH6 yTaMH3: nacTAan 51- y- (!>• Ma3Kyp KecMaAa mhiih- 
MyMra spnuiaAH.

A flaC .: H , n .  H  a  T a h c o n , Teopwa t[)yiiKi;H(l BCu(ecTBCHiiofl nepeMeHHOii, rocTexH3flaT, 
M  —  J ] . ,  1 9 5 0 .

IIOJiynJIOCKOCTb —  5IPHM TEKHCJIHK —  E b k jih a  TeKHcjiHrHiiH yiua tckhc- 
jiHK^a eTraH j^ap ^aHAaft l TyFpH i h 3H^ hkkh  i^HcMra ajK pairanA arn  K,HCMJiapAan 
6Hpn; l Typpn mh3hi^ HKKHTa t .  jiapAaH 6 iipn ra  ^apauijiH  i^hjih6 o jihhhu ih  
MyMKHH. Arap l Tyipn MH3HiyiHnr reHrjiaMacn Ax  - f  Btj +  Q =  0  K^pHHHUiAa 
(A na B  6np  Bai^TAa HOJira Tenr 3Mac) 6 y jica  Ba l Ty FpH iH3Hi^ 51- t .  
jiapAan j^ei 6npH ra TerHiajiH 6yjiM aca, y  ^ojiAa uiy T^FpH hb3 Hi  ̂ fn jia n  6ejiru jia-
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HymiH 6 itn a  %  r .  i ik h t  H ytviajrapHi y*tyn A x  +  By  -f- C  >  0  TeHrcBSJiHK, h k k h h ih  
Jt. t . HHitr iry i^ ra jiap H  y t y n  A x  -f- By  +  C <  & TertrcH3.nm< y p n u ^ H  6J jia flH . 
e =  x +  iy  KOMnjioKC t g k h c jih k  yMy» ;y =  Im z > ( f  r o ^ o p n r H  H. r. m  y  =  Im z < 0  
nacTKH H- t . ,  At =  R e z  <  0  la m ta .  3 . t . B a>* =  R e ^ > 0  y H r f{. t . KypHjiaAH, 
K oM ruieK C TeKHCJiHKHHHr ro n o p H rH  H . T.

Kacp-qH3HiyiH (tjyHKHHH (^. /JpoSsio - jiHHeftHaa c^ynKURH) epflaMHfla \m\ <  1 aoh- 
para koh$opm paBHuifla aKCJiannipHJia,nH, <5y epfla p  — nxTnepHfi ^a^HKjHft coh, 
Im p '> 0.

nOJiynOJIOCA— HPrlVl nOJlOCA— TeicaeJinKrtHor aiyH«aft nyi^raJiapHHHnr 
TjnjiaMH^HpKH, 6y Hy^TaJiapnmir TyrpH SypqaKJiH fle«apT KOopflMnaTajiap cncTe- 
MacK^arn K00p/i,HHaTajiapH ^yftHflarn yiita  TeHrcH3JiHKHH i^aHoaTjiaHTHpaflH:

(othk, fl. n .) . A rap ^ aT tn fl reurcHxiHK nmopacM ypHHra > ,  <  6ejirnjiap K;yHHJica, 
enHi^fl. n. ^ochji ejjiaflH .

IIOJiynPOCTPAHCTBO — HPHM <I>A30 — E b k jih a  tjja30CHnM ^ ap  ^aiiflafi Ax +  
+  By +  Cz +  D =  0 TeKHcjiHK (4 , B, C, — 6np Baifr.ua HOJira Tenr 3M ac) 6njiaH 
KecraHfla ^ochji 6yjiraH  i^HCMJiapflaH Ciipn. TeKiicJiHKHHHr y3HHH %. $. JiapflaH 6h- 
p n r a  K a p a m jiH  i^iljihQ ojihui m y m k h h . Bi*p H . <!>• Hyn;TaJiapHHHHr KoopflHHaTaJiapH

TeiircH3jinKiiH K;aHoaTjiaHTHpaflH.
nOJiynPHMAH —  ^ H M T ? F P H H H 3 H ^ — E b k jih a  TyrpH  1H3HFHKH yHHHr ^ a p  

^ a n fla ft A n y iy a c H  SnjiaH  6 y .ira iif la  ^ ochji 6 y jiraH  K,H£MJiapiiHHr 6»pH. A Hyi^TaHH 
H- t . q . jiapflaH  6 n p H r a  i^apaiiuiH  ^ hjihC ojihui MyMKHH. A r a p  A n y K ja  H . t . i . 
ra  ^apam JiH  S y jic a , y  ^ o jif la  H- t . >i . 6epK H- t . i . (5k h  ity p ) fl.efmjiaAH, A nyn;- 
Ta s c a  y H im r y m  fleftHJiafln.

nOJIbKE TEOPEfllA —  IlOJlbKE TEOPEMACH. n .  t .  6yHflaft TaijpHiJiJiaHaflH: 
6n p  TeKHcjiHKfla eT yanH , yMyMmi 6n p  n y n ra f la n  6Hp-6H pjiapB ra HHc6aTaH HXTHepMft 
6ypqaK Jiap  >;och.i i^h jihS  mHi^yBMH Ba ysyHJiHKJiapH HXTH&pnft 6y j i r a «  yqT a KecMa 
<J>a30BHii o p T o ro H aji i, j ,  k  penep iiH H r ( |i |  =  | j |  =  fltj) n a p a ju ie j i  npoeKUHHCH fle6 
I^a6y jl ^HJIHHHIIIH MyMKHH.

B y TeopeMaHH neMKc reowerpH K- riojibK e ( 1860) hc6o tc h 3 Tai.pH(j)jia6 6epraH , 
yHH cyH rpa hcmhc MareMaTHrn r .  UlBapn yMyMjiauiTHpraH Ba 3JieM emap h c 6 o th h h  
C epran. TlojihKe —  IIlB apu TeopeMacHHH 6yHflaft Ta-bpH($>jiaiu mymkhh: ^ ap  ^aHflaft 
MaxcycMac TypTCypiaKHH flHaroHa/uiapH 6njiaH 6 n p ra  >;ap KaHflaft 6epHjiraH Te-rpasflp- 
ra  yxiuau i reTDasflpHHiir n ap a ju ie ji npoeKUHdcH fle6 K^apaui MyMKHH. FI. t .  h h h t 
aMajiuft a^aMHsiTH KaTTa (^ap  ^aiiflaft iypi6ypwaKHH yHHHr flH aroH ajijiapn 6H.nan 
fiHTira MyiiTasam TeTpaaflpnm ir TacBHpH fle6 ^ ap am  MyMKHH) Ba y  aKconcroieTpHiiHHHr 
(15.) acocHH TeopeMajiapHflan 6 h d h a h p .

A ; j a 6 . :  E . A .  r ^ a 3 y H O B ,  H . <t>. M e T B e p y x H H ,  A k c o h o m c t p h s ,  r o c ie x H 3 A a T , M .*  
1953; H . M . B e  c k k  i i, Q c n o a r fo e  n peflJ ioaceH H e aKC0H0MeTpHH, c 6 .  B o n p o c b i  coapeM eHHOft Ha«rep- 
TaTejibHofl r e o w e r p H H * , n o ^  p e f l .  H .  H e  t  b e  p  y  x  h  h  a ,  F o c T e x ir a fla T ,. M . ,  1947; H . A . T  Ji a -  
r o j i e  b .  H a ^ iep T a T ejib u a n  r e o M e r p H a , fo c T e x H 3 A a T , M . ,  1053 .

HOJIIOC — HyTB. 1°. KojpflHHatajiap î tSh — K;yr6 cncTewacHfla KoopflHna* 
TAJiap foiun.

y< .c tx  +  b, y > a x  +  c, t / > — — x + d

A x  +  By +  Cz +  D > 0 
Tenrcii3JiHKHH, h k k h h m h  H. (})■ ii y ^ T a  JM pHHHUI' KOOpflHHaTaJlapH

A x  +  By +  Cz +  D  <  0
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2°. U la p  K- J iap n  —  6epH ar.au  K a r t a  AOHpara n e p n e tw H K y jiap  A naM eipH iu ir 
yw^apH.

3 °. p Typpn •iH3M^mmr 2  - TapnrdijiH k 3 rp «  qH3H i^ a  HHCfiaraH n y il ta  P  i r y v  
raAHp, 6y ny^Ta y<jyn p Tyfpw P  H y^T am w r k s r p a  ^ ireJH ^a n n d S a ta ti no-
jiapaCH (k .) 6y.jiaAH.

4°. <tyHKHH«HiHir K- — <))y«KUi«aH«nr nisnajianraw Mancyc ny^racH/ijHp (*;„ Oco- 
6an TOMtta). <I)yimiLH'iHHHT K,. fla f j12nrr.an ss#ac, jieKHH

\im fi-z) =  00
* -  Zo

uiapT OawapHJiaAM.. &HHo6 apm i, liin  (1 : /(? )) — 0, stH H  g(z) = 7j-x  (j)yHKUHJi z  =  ? 0
Z-Z„ /W

# a  HOJira anJiaiwflH. a  6Hpop j^ hj^hh coh G yjirafi^a l im [ /(z )  ■ (2 — ?0)“ ] ijckjih Ba

HOJira T enr fiyjiMaca, y  ^oji/ia  a  coh ^yiCHW ir TapnHfiH fle6 aTajiaAn.
<J>yHKuHsijiap K,. Ha3apHHCH KOMnjieKC y 3 rap y sq H B B iir a H a ji i i th k  c()yiiKUHnjiapH 

y i y n  afliiHi^ca p H n o M a u r a n .  J lo p a n  ^ a io p H  (^yiiKUUMHmrr K,. « f la  (2 —  z0) h h h t  
MeKjiH coH A arn Man(JiHp A a p a x o J ia p n ra  s r a .  A u a j ih th k  '})5'FfKI"HSHH|1ir n y rC n a a rH  
•lernpMacHHH (^ .  B b m e r) ^ncooJiaixiH H iir co ^ fla  y cy ju iap H  <5op. M a c a j ia i i ,  

w =  ~2 +  —  +  HHnr hkk h  i ^ t 6 h  6op: 2 =  0  (yHHnr rapTHQn 2  ra  TeHr)

Ba 2 = 1  (y 1 - TapTH6jiH). AnaJiHTH-:ec- 
KHe (j)yHKHHH, .lo p a n a  pw/i TepMHHJia- 
p n ra  i^apaHr.

nOJlJIPA —  nOJlJIPA —  P Hyi^ia-
HHnr 2 -TapiH6Jiii - k s rp n  iH 3H i^ a  h h l-  
6 a T a n  nojinp acH  —  PQ T y rp H  m i3Hi^HHHr 

k arpH  'iii3Hi^ 6n jiaH  KecHiiiHiu HyKia- 

Jiapn 6y jira n  M x Ba M 2 HyK,Tajiapra hhc- 

6 a  i an  P CnjtaH ra pM O H K K  isyuiMa 6yji- 

raH Q nynTaJiapiiHnr reoMeTpHK ypiiH- 

^ h p  (218 - p a c « ) .  P  Hyi^TaH HHr 2-TapTii6jiH 

k srpn  'iH3Hi^na H M c 6a iaH  H .  ch  p  Tyi- P
pH MH3H ^ H p . 

P nyK ,ia y3HHHHr n .  c n ra  HHc6araH 218 -pacM .
H y i ri p,e6 aT aJ ia f lH .

A rap  P  HyKTa 2 -TapTH0 jiH k a rp n  MH3H i^ a  i^apaiiijiH 6y jica , y  xojiAa P Hyi^- 
TfliiHHr n .  ch srpH 'iH3H^i^a uiy Hyi^raAa yTKasHjiran ypnnMa 6njiaH finp xh„t 6y- 
jiaAH. A rap  n .  srpH m hsh^hh Ba (?5 HyKjaJiapAa koch6 yTca, y >;ojiAa arp n  
•iHiHK^a Qt Ba Qt Hyi^rajiapAa yTKa3HJiraH ypmiMaJiap P iiyi^TaAa, a tm i  n .  h h h t 
i^yi6HAa KecHiuaAH. K,yr6 ea n .  y3apoj!HK npHHiiHnnra 6yilcyHaAH, b m h  P nyn,- 
T aiiim r n o jinpacn  Q HyivraAan y rc a , y >;oJiAa Q Hyi^raiiHiir no jiapacn  P HyKraAflH 
yiaAH. P iiyi^TaHimr 2 -TapTH6 jiii k s rp n  qH3H ^ a  inic6aTan H . chhii tv jh ik  T yp t 
yqjiHKHHHr AHaronaJiH CH(j)aTHAa ^ a ra m  MyMKHii.

n .  Ba i^yi'6 TyuiynM ajiapn npoeKTHB reo.\ieTpiifiiiHHr KOHCTpyKrhb M acajiajiapn- 
Aa KaTTa p o jib  yftHafiAH.

AftHHMaraH (MaxcycMac) srpH w 3Hi^.:a HHc6aTan ojiHHran x,ap 6 n r  n .  ra  >irona 
i^yi6 moc KejiaAH Ba ^ ap  ^anAaii ^yT6ra MatJiyM 6hd H . moc KejiaAH. LDyiiAati 
i^hjih6, 2 -TapTH6 jiH afitrHMaraH srp n  v h 3hk; epAaMHAa npoeKTHB TeKHCAHKHHiir nyi^- 
TajiapH 6HJiaH iyppH MH3H^jiapH opacHAa y sa p o  6np i^HfiMaTJiH mocahk ypiiaTHiu 
MyMKHn, 6y  mocjihk ^ y t6 h h  mocjihk ac 6  aiaJiaA if Ba K oppejih thb  aJiMaiiiTHpHiunHHr 
(i^. K o p p e jijisu H fl)  xycycHfi ^ o jih a h p .

P iiy^TanH nr (nyT6nHiir) 2 - t3 P th 6 jih  cnpTra iiHc6aTaH Hjyifi reKHCJinrH Tymyn- • 
qacH n .  ra  y x u iau i TatpH({)jiaiiaAH. n .  6 h ji3h k j t 6  opacHAaTH CoFJiaiiHin kkcnwh 
^aAHMTH oAHMjiapra ^aM MaijiyM Cyjiran, yHH f le 3a p r  (1639) an>ia piiBowjianiHp-
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raH , aftHHK,ca H o n c e jie  Ba >KeproH Kvn pHBO»c/ianTHpra[i. By 6 o e m m m  ?3apoflHK 
(i .̂ flBofiCTBeitHOCTH npHHUHn) npHHUHnHHHHr KaiucJ) 3THjiHuiHra lypTKH 6yjiAH. 

A A afi.; H , <1>. L1 e t  b e  p  y  s  n  h . npoeKTHBHaa reoM erpHH, yM neA no, M ., 1953.

nOJIJlPHblfl BEKTOP — KyTBHPl BEKTOP — OAaTflarn (9Pkhh) BCKTOpra 
HHcOaiaH HiujiaTHjiaAHraH TepMHH, oy BeKTopHHHr ^  BeKTOPHAaH (^. OceBoP ceK- 
toP) (bapKjiH SKaHrfim Ta-bKtiA^aMO^n CyjjraH j^ojuiapna HuuiaTHJiaAH.

nOJIJIPHWE KOOPAHHATbl to -ik h  Ha njioCKtt. 
CTH — TCKHC-lHKAarH Hy^TaHHHT KyTB KOOPAHHA- 
tAJIAPH —  6 y  Hyi^TaiiHHr ^ y r6  a ('6  arajiaA H ran 6h- 
p6p TaftHij 0  n y i^ ia ra  p.a ^ y r6  y^H Ae6 arajiaAHraH 
(2 1 9 - paCM) 6npoP TaftHH Ox HyPra  HHc6aiaH Ba3H/(Tii- 
fjlf aHH^.TOB'IH HKKH COH. M(p,<p) Hy^TaHHHr 6HPHH'1H 
p KOopAHHaTacH — i^ t6  PaAHycH Hy^iaAan ^yT6ra>ia 
6J?JiraH MacoiJiaHH 6 h jia h P3ah: OM =  p; i^yr6 6yp- 
v a r«  a s 6  aTaJiaA nran hkkhh<:h (p KOopAHHara — Ox 

2 1 9 -pacM, OM HyP CHJian ycrMa-ycT TyuinpHiu yqyH Myc6aT
eKH Man(j)nft fiyHajiHuiAa 6 y PHiu KePaK 6yjiaAHraH 

6yp>iaK. cp KOopAHHaTa M  n y ^ a n H H r aMruiHTyAacH en n  (jia3acH Ae6 ^aM aTajiaAH.
O^aTAa p Ba cp ^yflnA artf co .\aJiaPAa y3r a PaAn: 0 < p < o o  Ba 0 < ( p <  2 jt, 

6yHAa TeKHCJiHKHHHr Hyi^TajiaPH 6njiaH K,. k . opacHAa y3apo  6Hp i^hhm3 t j ih  mocjihk 
^pHaTHjiaAH (^ y r6  6yHAaH M'ycfacno, yHHiir anHi^ ^ y i6  6ypqarH  flyn,).

K,- K. 3I'PH MH3H^JlB KOOpAHHaTaJiapHHHT (^. KpHBOJIHHeftHbie KOOpAHHaTbi) 
KypHHHuuiapHAaH 6 h PhahP , 6 y j ia p « a  KoopAHHaTa qn3Hi^jiapHHHHr o u jia  jiapHAaH 6 n p n  
^yT^AaH MHKyBHH H yp jiap  6 y jih 6, KoopAHHaTa qH3HKJiapHHHHr h k k h h to  oH Jiacn Map- 
Ka3H ^yrCAa 6 y jiraH  KOHixeHTpHK aftJiaHaJiapAHp. K,- k . MaTeMaTHKa, (j)H3HKa Ba 
acip0H0MH5iAa, ^ a p  x h j i  c n H p a ju iap , 2-TauTnG.'iH s r p n  MH3HK,jiapHH ypraHHiUAa (i^yTO 
(})OKycra jKoftJiauiaAH, ^y r6  yi^n sca arpn <[H3Ji^HHnr cHMMeTpHH yi^n 6vjiaAH) Kyti 
^yjuiaHHjiaAH.

n o ji^ P H b ift y r o j i  —  ^yT B  B yPH A rn  —  TeKHCJiHKAarH n y ^ T a iiH i ir  K,yT6 ko -
opAHHaTajiapHAaH Cnpu (h;. H ojisipH bie KoopAHHaTbi).

nOJIH TEOPH5I —  MAHAOH HA3APHHCH —  MaTeMaTHKaHHHr chjijihk  CKajiap,
BeKTOp, TeH30p MaftAOHJiapHHH, IUyHHHTAeK, reOMiTpHK 06-beKTJiapHHHr MaftAOHJiapH- 
hh (^ . r io jie  cKajidpHoe, rio Jie  BeKTopHoe, TeH3opHoe nciH cjieiiH e) ypraHaAHraH 6y- 
JIHMH. M. H. (})H3HKaHHHr SIHTH FOHJiapH TatCHpH OCTHA3 , WyMJiaAaH 3 ftHlIlTeftHHHtir
hhc6hhjihk  na3apH5icHra o h a  FosuiapH TatcHpH o c th a 3 naftAo 6yjiAH s a  afm H^ca pn- 
bo>k TOnAH. CKaJiwp MafiAOiunapnn ^ p ra n n iu ^ a  A apasta  cnpT jiapn TymyiiHacHHH 
ypORHH nOBepXHOCTH) KHpHTHUI l^yjiaft. CKajIflO MaftAOHHHHr (liyilKHHHJiapHAaH (j)a30- 
bhh y3rapyB 'iiiJiap 6yi"Hiia  ojiHHraH xycy cn ft ^ o cn jia jiap  (a ra p  y jiap  MaowyA 6yjica) 
CKajiap Ma&AOHHHHr BeKTop rpaAHeHTHHH H(j)OAaJiaftAH;

. ( du du d u \
§ rad u  =  V d 7 ' V '

B y BeKTop A apaw a cnpTJiapHra nepneHAHKyjjsrp 6y ju i6 , u (jjyiiKUHHHiinr sn r  Kyn 
opTHui TOMOHHra ftyHaJiraH Ba yHHHr y3yiiJmrH u a b h  rpaAHeHT ftyHajiHiiiHAa oJiHHraH 
^ocH jiara TeHr.

X,ap 6np seKTop MaftAOHra BeKTop <iH3HKJiap Cofjih^ , 6y >iH3HKJiap y3HHHHr ^ap  
6bp HynTacHAa MaftAOHHHHr 6npop BeKTopHra ypmiaAH. MacajiaH, 9JieKTP KynjiaHraH- 
flHK MafiAOHHHHHr Ky>I 1H3HI^JiapH BeKTOp MH3HKJiapAIip. OAaTAa BeKTOp t!H3HKJiap 
lyrflHAarH KypHHHiUAarn A H ^ep eH U iia ji ren rjiaM ajiap  cncTCMacn o p ^ a jin  HcjioAa- 
JiaHaAH:

dx dy_ __ dz_
p ,  = >  =  p z '

6y epAa P =  I Px, Py, Pz I — MalAou BeKTopn.
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Be^TOp MaiiAOHJiapH M axcyc KypHHHiiijiapHHHHr HOMJiapii:
1) TeKHc-napajwieJi M a iU o H — 6 y  Mai” AOHj,a luyHAaii ftynajimii Mai!>Ky/;KH, BeKi.)- 

iiHHr xaM M a K oo p A H H arajiap H A an  M aH a  rny f y n a /i m u  fiyiinwa oJinnraii ^ocHjiajiap 
MOJira T e H r ; 6y H A a"i  MaiSAOnra a/ioi^aAop 6yjiraH  Maca-ia/iap h c c h  Maca-ia/iapra (t\. 

rijiocKHe 3a/iaiiH) KejiTHpnjiaAH ; f>yii/i,aii MafiAomiHiir BeKTop RH3HKJiapH t c k h c j i h k - 

/(arH 3rpH >iH3iif;jiap 6y.ia,nn;
2) MapKa3m'i Ma"iAOH, 6y M afiAonmiHr ^aMMa’ fieKTopjiapH 6np Hyi^TaAa KecHiuyB- 

<ih T yrpH  qH3HKtJiapAa eiaA H ;
3) uhjihhaphk MaiiAOH, 6y Maii/iOHHiinr BeKTopjiapn 6wpop faftHH Typpn i»i3hk;- 

IIH (n,. ripslM afl JIHHHq) OpTOIOHaJI paBHlUAa K ecn6 yTyBqH TyFpH 'IH3HK,JiapAa eTa- 
AH, iuy 6HJiaH 6npra, MaHAOH BeKTopHHHHr y3yHJinrH nyi^TaAan y i ^ a q a  6 y j i r a n  Ma- 
cot|>ara 6ofjih^.

BeKTOp MaftAOHHHHHr 6epiuiraH n y^T aA arH  Ty3HJiHiiiH ryfpHCHAa MaftAOHHHHr 
AHBepreHU,H«cH Ba p o to p n  Kyn M atJiyM oT 6epaAH. BeKTop M 3 S a o h h h h  ra 3 ^ ap aK a- 
t h h h h t  R a^T ra  6o i-jih^  6^JiM araH  (cianH O H ap) Te3JiHKJiapn MaftaoHH a c 6  TacaBByp 
3Th6, A H B epreim na na poTop (yiopMa)HHHr cJihshk MawiocHHH aH rjia 6  o jih u i m ym khh. 
I 'a3HHiir 6 n p o p  ^awMH At Ba^iAan KeftHH 6 h p h h 'ih  a^H HJiauiHuiAa 6 n p o p  q> 6 ypqaK - 
Ka QypHJiaw Ba ynTa yi^ 6yftm a CHi^HjiaAH (S kh  >iy3HJiaAH). AftjiaHHm 6ypqaK  Te3- 
JIHTHHHHr HKKHJiaHTaHH W pOTOp, V J^K M  KBTTaJIHrH y3rapHIUHHHHT HMc6hA Te3JIHTH 
AHBepreHHHdAHp. Y jia p  KoopAHHaTajiap o p ^ a jiH  KyftHAarHqa HtjioAajiaiiaAH:

_  Idfh dpy dpx <Hh_ dpy d£x \ 
ro  l dy dz' dz dx ’ dx dy >’ 

dpx  dpy dpz 
d l v p =  aJ7 +  dz•

C>opMaji BeKTop 6yjiMi(ui (i^. H a6jia  onepaTop)

__ l_ a_  d_ J M  
^  ~  l  dx ’ dy’ dz f 

o n ep aro p A an  ({loftAaJiaHcaK, 6y  ^o p M y jia jiap iiH  ^y fiH A arnqa  e3Hiu MyMKHH: 

r o t p  =  V X P (BeKTop KynaftTMa), 
div p  =  ( y p )  (cKajiHp KynaiiTM a).

BeKTop Ma:" A om iH nr CHpT o p ^ a jiH  ohhm h  Ae6 MafiAOH BeKTOpH 6HJian cn p T ra  y r e a -  
3H .nran HopMaJiHHHr CnpjiHK BeKTopHiiHnr cK ajiap  KynafiTMacHAaH cHpT 6 y ftn q a  oJiHHran 
H H TerpaJira aftTHJiaAH« OcTporpaACKHii (jiopM yjiacn (i^.) M . h . TepMHHjiapHAa w y ^ a  
coAAa y^HjiaAH: BeKTop MaHAonHHiir cnpT  op^aJiH  oi^hmh BeKTOp AHBepreimnHCHAan 
iLiy cnpT  6njiaH  q e rap a-iaH raH  ^aw M  6yiiH qa  oJiHHraH H H T erpajira  TeHr:

^  pn° ds  =  j* div p dv.
Si

BeKTop MaftAOHHHHr 6epK KOHTyp 6yftHqa OJiHiiraH unpKyjiau,HHCH Ae6 BeKTop Maft- 
Aoh 6njiaH  KOHTypra yTKa3HjiraH 6h p jih k  ypHHMa BeKTopHHnr CKaJiap KynafiTM acn- 
A3h KOHTyp 6yfiH qa o jim iraH  H H T erpajira  aftTHjiaAH.

ByHAaS TepMHHJiapAa G to k c  c[)opMyjiacH (i^.) nyfiHAarnqa HcjiOAaJianaAH: bch- 

TopHHHr 6epK KOHTyp 6yftnqa oJiHHraH UHpKyjism uncH MaftAOH yiopMacHAaH Ma3Kyp 
KOHTyp 6njiaH qerapa/iaH raH  >;ap i;aHAaEi cnpT  6y fin q a  ojiHHraH HHTerpajira T e n r, 
fliHH

( j ) a d r  = | n ° i ro t a  ds.
L

BeKTop MafiAOHJiap yiopw acH  (poT opn) Ba AHBeproHHHHCHra i^apa6 noTennHaji Ma”i- 
AOHJiapra (ro t p =  0), coJienoHAa/i MafiAOHJiapra (div p =  0) Ba /ian /iac  MaftAon/iapHra

2?— 1334
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6yflmaAH. Jlanjiac MaflAon/iapH Jlanjiac TewjiaMacHra (.^.) 6ofjihh, yjiapHHHr <p 
noTeHUHaJiH (k,. noTeHUHajibnoe nojie) ^yftH^arn lenrjiaMaHH K^anaaTjiaiiTHpaAH: 

dx1 ' dy2 &'2

A f la C .:  A .  d .  X  a  h  q  b  h , KpatKiifl Kypc: m aTfiMaTH>recKoro aHa.TiH3a, rocTexH3AaT, M .,  1955,

n O n A P H O  [IP O C T b lE  miCJlA —  )KV<J>T-)Ky<l>TM B H JIA H  T y E  C O H JIA P  —
myHflafl a , ,  a2, , ak(k >  2 ) 6y iy H  coHJiapKH, y jiapH H nr jja p  6« p  at Ba aj w y$,T-
jiapH  y 3 ap o  Ty6 cOHJiapAHp (k,. B m h m h o  n p o c iu e  HHCJia). A ra p  f l j ,  .....................
)K - w .  6 . t .  c .  6 y jic a ,  y j ia p  ^aMMacH finprajiH KA a y3ap o  Ty6 c o n jia p  >;aMAHp. T ec - 
KapHCH HfyFpH: au  a^, . . .  , u*  c o iu ia p  y 3 ap o  Ty6 cO Hjiap 6 J j i h lu h  MyMKHH, jie- 
k h h  )K- w- 6 . t .  c .  6y.nMacJiHrH MyMKHH. M aca Jian , 6, 10 s a  15 co iu iap H  — ^ a a p o  
iy6  coH Jiap, j ic k u h  y jia p  )K - * •  6. t .  c .  sw ac .

nonOJlHHTEJlbHUE y r j i w  — Tyjl/JHPyBHH ByPHAKJlAP -  teK H flH C H  
HKKHTa TyFpH 6ypMaKKa (& ch 180°, § k h  j i  paflHanra) tcht 6 y jiraH  hk k h  6ypq»K . 
IllyH flafi k ,h jih5 , TyjiAHpyBqit 6-ypqaKjiap A h fh h aw ch  eflnj; 6ypqaK ( ^ .  Pa^aepHyTbift 
y ro J i)  f iy jiaan -

nOPH3MA — IIOPH3MA — J^aMMa b s ^ t  kohKp e t Jia u irn p c a  6 y jiaA W an  yMyMHft
tuaKji.ua aftTHjiraH TyppH >KyMJia.

n .  Ba y n ra  TerHiujiH  T eopeM aJiapra M Hcojijiap: 1. n . :  rH n ep fio jia ra  VTKa3HjiraH 
ypHHMajiapHHiir rn n e p 6 o jia  acnM HTOTaJiapn^a jjochji 6 y j i r a n  KecM aJiapn KynafiTMacH 
(K00pAHHaTa.iap 6oiuH/iaH x^HcoCjiaraiiAa) y3rapM ac MHKAopAnp. T eopeM a: rn n e p 6 o jia -  
ra  yTKa3HJiraH ypHHMaJiapHHHr rn n e p 6 o jia  acHMnTOTaJiapH^a j ôch ji 6 y jiraH  KecM ajia- 
pH KynaHTMacii rH nepO ojia HpHM yi^jiapw KBaApai jiapHHHHr ftHFHHflHCHra TeHr.

2. n . :  a f t j ia n a ra  TaMinapHflarH iiy ^ T a^ a n  yTK a3m iraH  6yT yn  K ecyniHAaH pa 
yuiiH r T am ^n  ^ncMHAaH H6o p a t 6 y jiraH  hkkh  KecMaHHHr,KynaftTMacH y3rapM ac mhi^- 
^opAHp. TeopeMa: aftjiaH ara rauu^apHAarH Hyi\ia^aH yTKasHJiraH 6yTyH KecyBMHAaii 
Ba yHHHr Taiui^H k,hcmhzuih H6opaT hkkh  KecM amiHr KynaflTM acn a ftjiaH ara  yuia 
H y^TaAan yT K a3iuiraH  ypHHMaHHHr K BaA paiH ra " e n r .

n .  ^aAHMrii rpeK  ojiiiMJiapHAaii E b k jih a , r i a n n ,  IlpoK JiA a, uiyHHnrAeK, EBpo- 
ra  MaTeMaTHKJiapHAa, K ynpoi^ (S)paiiny3 ieoMCTpn IUajib H uijiapiiA a yipaftA H -

F p c n . jTopi^o) —  fty ji OMaMan, TonaMaH.
noPjiflOK -  t a p t h b  —  Kyn MareMaTHK ooijCk i jiapnH iii' cohjih  xapaK TepncTH- 

Kacn:
1°. f(x, t/) =  0 ajireSpaH K  [6y  e p ^ a  f(x, ti) —  x, ij r a  HHcfiaTan K yn^aA ] a rp u  

•iH3H^HHHr T . —  f(x , j j )  K yn^aA nH H r A a p aw a c n . M ac a jia n , ij =  ax2 +  bx -j- c n a p a -  
6ojia 2- TapTHfijiH srpn qH3HK,Aiip.

2°. f(x) (JlyHKUHH x0 H0J1H (HJ1AH3H) HHHr T. —  lUyilAaft n  COHHAVpKH, HOJIA3H 
(jiapi^JiH qenjiH  I im [ /(x ) :( jc — x 0 )” ] jihm ht  MaBwyA 6yjiaAH- '

x-*x0
3°. f(x) (JjyHKUHii n,yraHHHiir T. — uiyHAafi coii;(npKii, hojia3h (jiapKJiH 

lim(Jt —  x o) 'l(x)  JiHMHT MaB>«yA 6yjiaA H . 
x - x ,

4 . \ocH JiaH H H r T. — $yHKUHfiiiHHr ^ a im a  M apra Anl+epewiHaJiJiaiiraiiHHH 
KypcaTaAHraH C(5n. 

5°. AmjxliepeHitHaJi TenrjiaMaHHHr T . —  Teiirjiaviara KHpynqH ^ocHJiaaapHHHr 
9Hr Karra TapiHOH (Maca/ian, y" -)- x2tj' +  sinx  =  0 — 3 - rapTn6jiH reHrjiaMa).

6°. K B ajp aT  M aT pnua (na  AeTepMHnaiiT) T. — y im n r  fiy ji.iapH  § kh ycTyH Jiapn 
co h h .

7°. Mew h rpynnaH H H r T . — y iim ir  sjieMeiiTJiapH c o iih , a sJieM eim iH iir T .— uiyn- 
Aaft 9Hr khmhk n co h k h , yHHHT yqyH  an =  E  6yjiaAH (E  —  rp y n n an H H r 6HpjiHK 
sjieMeiiTH).

8°. f(z) 6yTyH (JiyHKUHHHHHr T. — A h h h t  /(?):<?A‘ n n c S a r  mokjih GyjiaAHraH 
^HftMaTJiapHHPHr anrn^ Kyiin i,e rap ;ic n .

9°. AMajwiap T, — 6 n p o p  aw ajjjiapnH  6a>K apnuiA arn KeTMa-KCTJiHK (TapTii6).
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f0 “. Coh (MHiyxop) hhh  T. CoHJiapmi (MHKAopJiaptitf) 6a ̂ o jia m Aa Onpop coh n 
TapTn6n;ia AeftHJica, yn;i.a 6y  coii 5  ■ 10 n“ 1 Qnflan 5  10™ opacw^a waiw na3aDAa 
Tyrajia-fln. “

HOPfl^OK BECKOIIEMTO MAJIOfl — HEKCM3 KHHHK MHK^OPHHHr TAP- 
THBH — BecKOHeMHO-Ma.nafl.

nOCJlE/lOBATEJi bHQE AH4»4>EPEHLIHP0BAHHE — KETMA-KET /<H<M>E- 
PEHUHAJIJIAUI —^OCHJiajiapiIH t)HpHH-KeTHH ^HC06jiaUI. npOH3BOAHUe UblCUIHX 
U O pS A K O B .

IlOCJlEAOBATEJlbHOCTb —  KETMA-KETJIHK —  HaTypaJi coHJiap TynjiaMHAa 
CepH araii (jiVHicnHfi; 0flaTa,a 5 y n ;;a H  6e.<irHJiaHaAH:

«i, a 2, • • ■ , nn, . . . § k h  [an), n — 1 , 2 , . . . .

nOCJIEJlO iATEJIbHOCTb PACXOaJHUAj*C» —  y30KJlA UJy& HH KETMA- 
KETJIHK — coHJiapHHHr mynAafl KeTsia-KerjiHrnAnpKn, 6y KeTMa-KewiHKHHHr qeKJiH 
jihmhih fiyi^, u m ii yHHHr jihmhth <ieKCH3JinK eKH oyTyiuiafi ftjfy (^. ITpefleji noc- 
jieAOBaTejibiiocTH); Arap c o iijih  /n (x 0) KeTMa-KeTjniK yso^jiairca, fn(x) (jiyHKUHOHaJi 
KeTMa-KeTjiHn xa u h h t  TaftHii i;nHMaTii/(a y3Qj;jiaiiiyBm j Oyjiaflii AeftaJiaAH.

nOCJlE^OBATEJIbHOCTb CXOflamAflOJ — flKHHJIALUyBHH KETMA-KET- 
JIHK —  MeKJiH lim  an =  n jmMH rra  ara 6yjiraH  coHJiap KeTMa-KeTjiHrH (i^. n p e A e ji

n -* oo
nocJieflOBaTejibiiocTH). A ra p  a <  x < h KecMaAan (HHTepBaji, TynJiaM Aan) oJiHHraH 
j^ap 6 n p  TaftHH x0 Aa si^HHJiauiyiw ii coh jih  KerMa-KerjiHK ^ och ji G y jica , c|>yHKU.H!i- 
JiapHHwr f n(x) KeTMa-Kerjinrn a <  x <  b K ecM a^a  (i:iiTepmaJi, T y nJia M ^a ) a^HitJiainyB- 

mh 6 y jia A «  AeftHjiaAH.

ROCJIEAOBATEJlbHblX nPHBJTH/KEttitfi METOfl — KETMA-KET JIKHH- 
JIAUJHUIJIA? METOflH —  M a iC M a iH K  MacaJiaJiapHH con jiap  opKjaJiH eqHin  m cto ah , 

M a t J iy M  n^nHJianiHLura i^apa6 y H A aH  KeftHHrH a im a  aiiH^poti; su^mtjiaLUHmAarH gmhm- 

h h  TonHuiAflH n 6o p a T . A h t h 6  yritjiraH ni^HHJiauiHmjiap KeTMa- K eT jm rH  a^HHJiaiuraH  

^o jiA arH H a  TaT6ni^ st h jib a h . M a ca jia H ,

f(x) =  0 (*)

K yp H H H iU A arn  Tenr.iaM aH H  c «n n i y i y H  y n r a  Tenr KyM- 

j ih  6J jiraH

x =  F(x) (**)
TenrJiaMa TeK'i:Hpn,riaAH [6y epAa F(x) =  f(x)  +  x] Ba 
6ynA aft KeTMa-KeTJiHK Ty3HJiaAn: x0 —  HXTHepmi,
* i  =  F(x0), x .  =  F(Xj)................. %  =  F ( x „ _ ! ) .....................
A r a p  {xn ) KeTMa-KCTJiHKHHHr jih m h th  6 y j ic a ,  6 y  jih - 
M ht (** ) TeHrjiaMaHHHr, 6HHo6apnH (*) TeHrjiaMEHHiir 
% m  e^HMH 6yJiaAH. KeTMa-KeT sinHHjraiiiniiijiapHH Ty- 
SBux n p oneccH  rpa(|)HKAa (2 2 0 - pac»f) h k ^ o j i  KypcaTHJi- 
r a n ,  6 y  e p ^ a  s r p n  >iH3H^ —  F(x) (j)yHKHH!iHHHr rp a -  
({(HrH, TyFpH 'ih shk , —  KoopAHHaT 6 yp iaK H H nr 6 h c c c k -  
TpHCaCH.

A ra p , w acaJiaH  F(x) >  x  na 0 <  F'(x) < 1 — 8 6y jica , 6ynA aft HHH iijia^H in  jiap 

KeiM a- KCTjihth aji6aTTa si^HHJiatuaAH. K .  k . h . m . yarapyBM HjiapH  w y A a  K y n  6yji- 

raH  mh3hi^jiii T enrjiaM aJiap  cncTeMacHHH coH Jiap opi^a jih ew nu'A a xa.M i\y ju ian H JiaA f. 
nHffxjiepeHUHaJi Ba HHierpo- AHif^epetm HaJi TeHrJiawajiapiiHHr T a^p »6H fl etH M jiapH  

^a M  M a H a  iuy  m cto a  OnjiaH  Tonumnvt. K .  k . si. m . Hasapnsi M acajiajiap«Aa  x.aM 

^yjiJianHJiaAH- </ =  f(x,y)  Aiwf><{>epenm>aJi TeH rJiaM a m m r  omhmh M aBjKyAJiHfH  sa siro- 

HaJiHrH TeopeMacH m y  m 6 t o a  ep A a M H  6H jian  h c 6 o t  KHJinHaAH. K .  k . si. m. 

h h h t  KyjuiaHHjfflui h m k o h h o t h  cm ^HjiraH  aKCJiaHHUUiap npHHUHTffl (i^- O To6paw eiiH si) 
opnaJiH  6ejirHjiaH aAH .

nOCTOPOHHHft K O PEIfb ypaBnenHsi — f(x) =  0  TenrjiaMnnwir BETOHA HJl- 
f l M 3 H — SepnjiraR TeHrjiwwara ren r  KyuiH 6jjtM aran, jickhh yHH en^nm a ^ocmji
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g y j i ia n  f,(x) =  0  T enrjiaM aiinH r e>!»\in;;Hp. B. h . o ;ia r,n a  nppanM ona-i, jiorapH(J>MHK, 
TpnroiioM eipH K  tsa Cou]K,a TeHrjiaM ajiapHH em iu iA a 'lH ^a^H .

M nco-iJiap: 1 . y x —  1 =  x —  7  TeniMaManH eMHUifl,a y iiin ir HKKa.ia tom ohhhh 
KBaApaTra KyiapH6, xx =  5 , x2 =  10 jiapHH TonaMH3. A rap  Y x —  1 h jiah 3 apnc{)Me- 
t h k  h jiah3 (f;. ApH(J).MerHqecKHH KopeHb) Ae6 K,apa.Tca (o^aTAa 6yHAaft HJiAH3Jiap 
HppauHOHaJi TeHrjiaMajiapnH eqnni,r(arHna ^apa.ria,in), y  ^oJi^a x =  5  iijiah3 iuy  Tenr- 
jiaMa ynyH B . h. 6yjiaA ».

2 . lg x  +  lg (x  —  3 ) =  lg  4 TeHrJiaMaHHHr 6HTTarHHa x =  4 h jiah ^ h  6op , jiCkhh 
6y  TeHTJiaMaH h nOTeHHHpJiaC, x(x —  3) =  4 TeHrjiaMa ^ochji'i^H JiaM H3, 6yHHHr hji- 
AH3jiapn Xi =  —  1, x2=  4 ; Cyn^a x 2 =  —  1 h jia h 3 fiepn jiran  (6oinjiaHFHM) Tenr-fiaMa 
y iy n  B . h . '6yjiaAH.

3 . s in x  -■)- c o sx  =  1 reHrJiawaHH e<iHuiAa yHHHr HKKajia tom ohhhh  KBaApaTra 
KyTapit6, TerHUi.TH c o a a <'i-:ia  11IThp h iu jia pa a n  cy H r s in 2 x  =  0  T eH rjiaM ara 9 r a  6 y jia -

Jl
mh3, 6yiiAaH 2x =  nn  ?k h  x =  ~̂ ~n, n =  0 , ±  1, ±  2 .............. jickhh  n =  —  1 eKH

n
n =  3  6yjiraH A a, a ih h  n =  4nt —  1 (ftt  =  0, ±  1, ± 2 ,  . . .) 6yjiraHAa x =

HjiAH3Jiap CepHJiraH TeH rjiaM a y iyH  B. h . 6yjiaAH. LUyHHfir y'iyH sin  2x =  0  TeHr- 
Jl

jiaMaHimr x =  -g-n eMHMjiapHHHHr TynjiaMHAaH 6 h3 s in  x + c o s  x = — 1 TeHrjiaMaHimr 

Jt
HJiAH3Jiapn 6 y jira n  x =  —g—( 4 n —  1) HjiAH3JiapHH MHn;apH6 TauiJiauiHMH3 Kepaic. BepiiJiran

II
TeHrJiaManHHr HJiAH3Jiapii x^= 2nn Ba x2 =  ~2~ +  2 j t« .  B y xo.n reoMeipHK wH^aT-

Aan 3\aM KypHnnC TypnOAn, >iynKH sin  x +  cos x HJiAH3JiapHiinr MaHa u iy  i^HHMaTJia- 
pHAarHHa 6 n p ra  TeHr 6y jia  oJiaAH, 6o in^a ^ojuiapA a sc a  Onp^aii KaTTa (yHOypqqK 
KaTeTjiapHHimr h h fh h a h c h  rH noTeny3acHAaH KaTTa) eKH CnpAaH khmhk oyjiaAH. Boar- 

JT
i^awa aftTraHAa, x ~2~n yuyH  |s in  x\ +  |cos x\ > 1 .

B. h . naftAO 6y ju i6  ^oJiMacJiHm yqy n  CepnjiraH TeHrjiaMaHH KyflHAarH cxeMa
X

6yfiH4a eqnui jio3hm; s in  x =  1 — c o s x , s in  x =  ^ s in 2- ^ -  Ba ^ 0Ka30 , eKH s i n x  +

+  s in  (90° —  x )= l ,  cyH rpa s c a  Man tom ohkhh  c im ycjiap  h h fh h a h c h  (J)opMyjiacH 
6yhma  KynaftTMa KvpHHHiunAa H(|)OAaJiaui KepaK.

TeHrjiaMaHimr B. h. 6ai>3aH opTHi^ia, npoi^cH3 eKH n ap a3HT (na.viAan-KaM ^ojI- 
JiapAa) iuiAH3Jiap Aeft1,JlaAH. rio iepsn inb ie  KopHH TepMHHHra xaM ^ a p a n r .

nOCTOJIHHAH BEJIM HHHA (K O iic ia H T a ) - y 3 rA PM A C  M H KflOP (aohm hh)—  
Ma3Kyp npoueccA a y s  ^nftMaTimn ysrapTHpMaftAnraH MHiyiop. P. m. x KynHijia 
x =  const uiaKJiAa 6ejirnjianaA H . M acajiaH , HAeaJi r a 3HH Boftjib— MapHOTT KOHyHHra 
6mioaH i^HcraiiAa r a 3 ^ajKMHHimr 6ocHMHra KvnaftTMacn V . m. 6 y m 6  i^ojiaRepaAH. 
i^. nepeM eiiHaH B ejn q H iia , FlapaM eTp. ,

nOCTPOEHHfl TEOMETPHHECKHE — FEOMETPHK J1CAU1J1AP — ^ap xiiji a?- 
6o6jiap  (6np tomoiiJiaMa eKH hkk h  TOMOHJiaMa mh3f h i ,  unpK yjib, ryiiH a Ba ^OKalo) 
epAaMHAa acam ra  ao h p  reoMeTpHK MacaJiajiapiiHHr eqHMH. F . h. KOHCTpyKTHB Mac^- 
JiaJiap  §kh k o h c tp y k th s  re o M e ip n «  a^C  >;aM aTaJiaAH- reoM eT pii'iecK H e n o - 
CTpoeHHH.

FlO CTyjIA T —  n O C T y jIA T  —  aKCHOMaHHHr (i^.) y sn . E b k jih a h h h t «AcocJiapHAa» , 
aKCHOMajiap 17. a s h  (jiapn; ^ h jih h 3a h , jickhh  E b k jih a  m 3hthi^hh [J>ap^HH kypcaTM^ft- 
AH, uiyHHHr y i y i i  y  6a i.3H >KyMJiaJiapnH n .  ^ a T o p n ra , 6 ai>3H wyM jiaJiapHH aK cno- 
MaJiap KaTopHra ^anAaft ajiOMaTHra i;apa6  KHprnaraHH aHH^ 3Mac.

JlaT. postulatum  — Tajia6 cy3H, postulo — TaJia6 HjHJiaMaH cy3HA3H OJiHHraii. 
nOTEHOTA 3A/IAHA —  FIOTEHOT MACAJIACH —  k,. 3 a A a ia  n  re n o T a . 
nOTEHUHAJIA TEOPHJI — nOTEHUHAJl HA3APH3CH — waTCMaTHK (J)H3HKa- 

HHHr Kyq MaftAOiuiapa noTenmiajiJiapHuH ypraHaAHraii 6yJiHMH. UlynAaH ^hjih6, n .  h,
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noTeHuHajuiH k v ii MaflAOHjjapmiH, ht>h h  m3h a o h  KyqflapHHHiir x a p  ^anA afi enni^ fiy /i Oyii- 
Jia6 C a jn a p r a n  h u ;h  H OJira T e n r  6y.naA nraH  MaftAOHJiapHH ypraH a;(H . ByHAaft m ; ih a o ii- 
J iap ra  m hcoji i^h jih6 lopTH mm n MaftAOHJiapHHH, ajieKTpocTaTHK MaftflOHJigpHH Kyp- 
caTHm MyMKHH. A h h h  Mana uiyHAaft MaftAOHJiapAa V(P) =  V(x, y, z) noT eH unaji 
Tym yH qacH H H  k h p h th u i  MyMKim, 6y epA a P(x, y, z )— cjia30HHnr K oop ,n ,m iaT ajiapH  x, 
ij, z 6y J ira n  HxTHepnft H y^T acn . V(P) n o re im n a j i  c h iio b  w h cm h h h  finpop  TaftHH nyi^- 
TaASH (K ynH H ia >ieKcn3 y30KA<'»'n HV^TaAan) P  n y n T a ra  KeJiTHpmu y i y n  3 ap y p  6y ji- 
r a i i  h u ih h  K y p caraA n . a (P) MaftAoimHHr y 3H s c a  V(P) noTeHU,Hajira a (P) =  g ra d  V(P) 
(JiopMyjia 6njiaH  C orJianraH  6yjiaAH. M accacH  m 6y jiraH  A(a, b, c) HyKTa ^ o c h ji  k,hji- 
raH TOpTHHiHiu MaftAOHHHHHr V(P) noTeiiUHaJiH ^yM H A arnra TeHr:

y-tn y m
V(P) =  V(x, tj, z) =  — —  =  ■ •

r V (x  — a)2 +  (y — b f  - f  (z — a)2

6y  epAa y  — P  Hyn,Ta OnpjiHK Maccara s ra  CyJiraH ^ojiA arn TopiHUiHHi aohm hBch. 
M accajiapH  mt 6yjiraH  qeKJiH coHAarH At(ai, bit ct) m oaahh Hy^Tajiap cncTeMacH ^o-
CHJI K,HJirail TOpTHIHHUI MaftAOHHHHHr IlOTeHHHaJlH:

W  =  K « ,  ) - + • ( , - W  +  b - C, ) . '
L

MyHKH HKKHTa Kyq MaftAOHH nyuin.iranAa yjiapHHHr noTeHU,HajuiapH i^yLCHJiaAH. Bh- 
pop T ?;a>KMAa p(a, b, c) 3H'ijiHK 6h m h  y3jiyKCH3 Ta^cHMJiaHraH Macca ^ och ji k,hji- 
ran  TopTHiiiHui MaftAOHHHHHr noTennHa.iH iiHTerpaji op^aJiH HiJioAajiaHaAn:

... *> -  v j f  f y  „  _  + Pt e - V +  d“ "*"d c =
(T)

(T)

B y nOTeHu,HaJi (H bi0T0H noTeimwaJiH) y3m iH nr 1- TapTH6jiH xycycH fl ^ocH JiaJiapn  6h- 
jiaH 6 n p ra  6yTyH (ba30Aa (T ^ajKMHHHnr H y^T aJiapnA an  C o iuna) y3JiyKCH3 6 y jiaA » . 
P(x, y, z) ny ^ T a  qeKCH3JiHKKa y30i^jiauiraH A a V(x,t/ ,z)  n o T e n u n a ji HOJira h h th jm a h  Ba 

Y ■m\ V x 2 y2 z'2 >ieKCH3 khm hk M Hiy^opra SKBHnaJieHT 6y jiaA ii, 6 y  e p ^ a  m  —  
6yTyH ^awM HHnr M accacn:

J j *  f p ( a ,  b, c)da-db-dc.
(T)'

T  co^aA an Taui^ap'iA a V(x, y, z) n o ieH nuaji /Ian J iac  TeHrjiaMacHHH ^aiioaTJiau- 
THpaAw:

dW d*V d*V 
dx2 dy2 dz2 =

FIoTeHHHaJi Ha3apH H C H  p«ao>KJiaHH6 6 o p a A H , w y M Jia A a n  n .  n . H H H r TopTHm yB>iH 

MaccaJiapiiH y jiapHHHr H b i0 T 0 H  noTeHUHaJiJiapnra i^apaG aiiH^Jiauira A o n p  recK apH  

M acajiajiapn  >;aJi i^HJiHHaAH.

n. h. XIX acpAa rpaBHTauHOH Ba ajieKTpoc raTHK MaftAOHJiapHH ypraHHtu Myno- 
c a 6aTH 6njiaH naflAo C yjiraH . n .  h . HHHr pHBOMaHHUiHAa pyc MaTCMaTmH 
A. M. JlanyHOB HuuiapH KaTTa pojib yftHaAH.

Afla6 .: H .  M . T  io ii t  e p, Teopna noienuHa/ia a ee npHM2Heime k ocHOBiibiM 3aflaqani 

MareMaTHiecKOfl 4>h3hkh, fo crexH3.ua r. M ., 1953; Jl. H . C  p e t e h c k h It, Teopna Hbi0T0u0BCK0ro 

nOTeimHajia, rocTexH3AaT, M ,— Jl„ 1946.
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rOTEHUHAJibHOE BEKTOPHOE flOJlE—r.OTEHUMAJI BEKTOP M AHflOHH-

BeKTop MafiAoa 6yJiH6, yHMir noTenuHaJiH MaBwyn, wbnn rpaAHenTH F eenTop 6yjs- 
ia H  U(x, y, ?) CKajiap MaflAOii MaB?nyA:

KyfiHAa™ TypTTa TeHr KyyjiH uiapTAaH 6HTTacn CajKapHJiraHAa Ba (fiai^aT uiyHAarHna 
6hp 6opjiaMJiH (basoBHH V co^a;ui (k- npocTpaHcriWHno— 0AH0eBfl3Haa oCjiacTb) 6e- 
pHJiraH y3JiyKCH3 AH<j><j>epeHaHaJiJiaHyB*iH F MafiAOH (simh P, Q, R  (jjyHKUHHJiapHHHr 
x y c y c H ii ^ocHjiajiapH 6y co^aaa y3JiyKCH3) [I, b. m. SyjiaAu: 1) Pdx - f  Qdy +  Rdz 
6wpop U(x, u, z) (frytiKUHimHnr ty-thk; AnW epennHajin: 2) F  BeKTop MaflAOHHHHHr 
yiopM acH  (i^. Bnxpb BeKTopnoro nojis.) V c o ^ a a a  nojira TeHr; 3) F  BeKTopHHHr V 
c o ^ a  HMHAa eTaA nraH  >^ap l^aiiAafi enHi^ KOHTyp 6vflH‘ia  ojiHHraH uHpKyjiHU,HsicH

noJira TeHr; 4) l Pdx +  Qdy +  Rdz i h 3hi^jih H inerpaJi (eKH F BeKTOpnHHr hluh)

V c o w a  eTyivii C epnjiran  M,(*i» (/,, 2,) sa M.£(xlt y2, z.t ) HyK,TaJiaptm lyiauiTH- 

pyBHH  -flyjuiapra 3.\iac, 6ajiKH  A l ,  Ba M 2 H y ^T a Jia p r a iM n a  Sofjihi^ (6y  HHTerpaji 6 y  

nyi^TaJiapA arH  n o T e n u n a .n .iap  ^HHMaTJiapHHHiir U(x.,, y2, z2) —  U(xu y lt zt ) afiHp- 
M acH ra  T e n r) .

M h c o j i . K o o p A H H a T a jia p  6 o u m r a  >KOHJiaLUTHpHjiran m o a a h h  iiy n ja  ^ o c h j i  ^HJiraH

— k
TopTHiiiHui KyM Hiim ir F  =  ~ prr  MaflAOHB 0  (0, 0, 0) n y n j a t H  M B ^ a p H o  TauijianraH O y r y n  

(x, y , z) 4>a30Aa F I. b . m. 6y jiaA H . By e p A a k —  y 3 ra p M a c  MHiy ^ o p , r  =  jci +  i/j +  z k —  

iixTHepHH H y ^ r a H H H r  paAHyc- BeKTopn, |r| =  Y x '1 +  ,jl +  z2 —  H y ^ x a A a H  K00pAHHa-  

T a jia p  6o H JH ra 'ia  C y jira H  M accxjia. M aflA O n nO TeH im aJiH  ^ y fi i iA a rH ia A H p :

nOTEPflHHblE KOPHH yPABHEHHJl — f(x) =  0  TEHrjlAMAHHHT flyKOJl- 
TAH HJ1AH3JIAPH —  M a H a  m y  TCnrjiaMaiiHiir uiyHAaft H JiA H 3jiapH A H pK H ,' yjiap Tenr- 

jiawaHii e iin m  Ba y H H  T enr  Ky>uiH 6y jiM a raH  f\(x) =  0  TenrjiaM ara  KejiTHpHui HaTH- 

m a c H A a  f\(x) =  0 h h h t  H JiAH3Aapn  6y A M afiA H . T e iirjia M aH H nr  HKKajia to m o h h h h  jio- 

rapHtjiMAaraHAa ei<H h k io Jia  'io m o h h a 3 h  w ytjn  A a p a * a j i n  h j ia h 3 ' m iKapratiAa, eK H  

HKKaJia t o m o h h h h  H O M a u iv M  K a n iau ira H  HtjioAara 6y jira H A a  ca 6oniK,a xoji-iapA a 
TeHrJiaMaiUiHr k jia H3H ftyi^oJiaAH.

M ncoJiJiap : 1. x 2 —  4 =  x  —  2 renrjiaM aH H H r x t =  —  1, x2 =  2 miAH3JiapH 6pp , 
jieKHii yHHiir HKKajra to m o h h h h  x— 2 r a  CyjtcaK , O ep iu ira ii TeH rjiaM ara T en r K y u m  
CyJiMaraH x +  2 =  1 TeHrjiaMa ^ o c h ji  CyjiaAH, yHhHr HJIAH3H (jiai^aT CHTTa x =  — 1 
6yJiaAH. x  =  2 h j ia h 3  6epH jiraH  TeH rjjaM aHim r M. h . H jiAH3jiapHii fiy^OTMacJMK 
y>iyn Ma3Kyp TenrjiaM ann (x — 2)(jc +  1) =  0 [eKH x2 —  x — 2  =  Oj KypHHHuira 
KejiTHpnui, c y H rp a  yHH e q n iu  KepaK.

2 . H jiA H 3jiapH  xx =  —  1, x.: =  4  6 y j i r a H  x(x —  3) =  4  T enrjiaM aH H  jio ra p H $ M - 
Jia6, 6epHJiraH TeHrJiaMara Tenr KyqjiH 6yjnviaran Igx +  \g(x —  3) =  Ig 4 TenrjiaMa 
^ o ch ji ^HjiHnaAH, 6yHHiir (jiai^aT O im a  x =  4 h j ia h 3 h  6op, AewaK, 6epH JiraH  T enr- 
jiaManH jiorapH(j>tviJia6, y n r a  KHpyBMH (jjyiiKHHsijiapuHHr anHi^jiaHHii' co^acHHH Topaft- 
th p a h k  Ba x =  —  1 h jiah3hh  ftyi^oTH6 K,yfiAHK. [lociopoiiH H e KOpHH TepM HHHra ^aM
Ktapaur.

1
C  H . H o b o c c j i o b ,  C n eu H ajiM ib ift K y p c  an ejn eH T apn oii a ,r ir e 6 p y , « B u c m a f l  u ik o -  

jta», M .,  1958; C . H .  H  o  b  o  c  e  ji o  b , C n en n a jib H b ifl « y p c  T pnroH O M erpiiH , rocTexH syV JT, M .— Jl„  
^ ^ 5 8 .

F =  P(x, y, ?)i +  Q(x, y, z)j +  R(x, y, ?)k

/ x + i / 2+ e 2 '

k
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noTEH U M TOBA H H E— nOTEHl|,HPJIAUl —  jicnpHffiMjiauira TecKapH aMa.n. n .— 

Cepn/iran jiorapH(j)MHra (i .̂) »^apa6 coimHHr y3HHH TOtiHm. n . ryuiyiftacP! /lorapm})- 

mhk TetirjiaMa/iapuH eMHtUAa K,y.uiaiiiuiaAH.

Hcm. po len z ie ren , P o ten z  — AapaiKa cv3HAaH o.ritiiiran .
nO TOK  BeK Topnoro no.na —  neKTop MafiAOHnnttr OI^HMH —  wafiAOH Ha3apHsicn- 

h h h t (^ . n o .in  toophh) TyuiytiqacH. A rap  n 0 —  S  cnpTra yTKa3HJiraH nopMaJiiiHHr 
6npjiHK bck todh  (y  S  cnpT  fiyflHMa y3.iyKCH3 y 3rapaAH a c 6  i|)apa3 KH-innaAn), 
a  =  {ax, ay, a )̂ Cyjica, y ^OJtAa a  b c k to p  MaftAOHHHHr S  cnpT opKa.iH oi^hmh 
HMiopa aHHi^JiHrHAa KyiiHAaiH c h p t CyiinMa ojiHHran HHTerpaJi 6HjiaH HijsoAa-panaAii:

a n 0ds — j'^(axdydz +  aydzdx +  a~dxdy).

' s  's
CytoiyiHK 3ap p aJ ia p «  Te3jiHKJiapiinHHr MaftAOHH y q y n  B . m. o . cnpT  opK aJin Bai^r 
CHpjiHiHAa ok,h6 fraAHran cyroî JiHK MH^AOpnra Tenr.

nOHTH- nEPHO/^HHECKAH <l»yHKUHfl —  flEflPJI H flABPHfl <t»yHKUHg-

apryMeHTjiapnra TermtuiHMa T3HJia6 oJiMnran y.3rapMac conjiapHH i^yiuraHAa khhm;it- 

jiapH TaKpH^/HH TaKpopjraHaAHraH (tmiKUHHAnp. Ahhk;pok î hjihG afiTraHAa, j;ap Kan- 

Aaft e >  0 ywyti uiynAaft L(e) > 0 Tonnrn MyMKHHKH, y3yHJinrH L  6yjiraH ^ap oHp 

HHTepBajiAa
\ [ ( x + x ) - m < e

rnapTHH K aHoarjiaiiTH paA Hraii KaMHAa 6HTTa t  TonHjiaAH. R .  a -  4>- ra  3 l |r  c °AAa 
mhcoji— Aaupjiapn y.m0BA0iu CyjiMaraH weKJiH a3bPhh 4>yHKUHfijiapHHtir hhfhhahch:

n

cos .v-f cos>^2jc, Z-Q),e~ kx < 

k = 0

6yepAa —  .\â Ht̂ nfi cOHJiap. By TymyHHa rpynna,iH KynxHJiJiHKKa (t̂ . Mnoro- 

o6pa3He), hihh f(x) (JjytiKUHn 6npop ̂ K^nxHJiJiHKAa aHmyiaiiraH, x G  sca 6y Kyn- 

xhjijihkhhht v3hhh ysHra aJiMauiTnpnuijiap rpynnacH, x-a^ (6y ep/ia a £ (!) 6yjiraH 

^OJira yMyMjiauiTHpH^iaAH. H- a- hh PnpHHHH MapTa T. Bop (.1923) sicaraii. R .  

A- <t). hhht xycycHft ^ojih fiy/iraii KBa3HAaBpnft (JiyHKUHsiJiapHH jiaTBnajuiK MaieMaTHK 

n .  Bojib ryiran. J\. a. wcaui sa 6y TymyHiaHH yMyMJiann Hpnui ycTHAa

H . H - Boro,Tio6oB (1 9 3 0 ), B. B. CrenatiOB (1 9 2 5 ) , C. BoxHep, T . B eftjib , B. M . Jle- 

BHran Ba 6ouit̂ a oJiHMJiap nuijiarati.

A j& 6 .t  f .  B  o  p ,  O ouT H -nepH O ^ H uecK H e 4>yHKi;HH, HeMHCHa/^aH xapjK HM a, M .— J \ 1 034 ,
B . M . JI e  b  h t  a  n ,  n o q T H - n e p H J ^ m e c ^  4>yHKu.HH, r o c r e x H 3 A a T , M . ,  1 9 5 3 ,

nosic IHAPOBOfl —  UIAP KAiVlAPH k - LUapoBoft n o ;ic .
nPABAjl KACATEJlbHAfl —  y n r  y P H H M A . Oahoctopohhhh KacaTejibti;m. 

FIPABAJI nPOH 3BOAHAfl —  yilT \0 CHJ1A. k- OAHOCTopoiintin np0H3B0AitaH. 

nPABMJlA flH4><l>EPEHU,HPOBAHHfl— flH<t>1>EPEHUHAJlJlALll KOHAAJIAPH—

^ocHJia eKH AH(})(j)epeHUHajiJiapHH >;Hco6jiaui i^OHAajiapn, 6y i^oHAaJiap AH(t)4)eDeiiu,H- 

aJiJiaui (jiopMyjiajiapH 6njian 6npra KyjuiaHHJiraHAa ^ap KaiiAaft Mypai<Ka6 sJieMenrap 

(jjyiiKUHnjiapiiHiir (t̂ .) ĵ ocHjia na AH$(})epeHUHaJijiapHHH x.Hco6.>Ta6 MHKapHiu hmko- 

hhhthhh CepaAH.

C — p ra p M a c  MHiyiop, u, v, tv —  ^ o c n j ia r a  s r a  C y jira n  (})yHKmiajiap C y jira iiA a  
^ocHJiaJiap (eKH xycycH fi ^ocH JiaJiap) 0pK;aJiH H ^O A a-aanraii J\. i^. 1) ( C u ) '=  C u’\ 
2) («  +  v +  • • ■ + t » ) '  =  +  v’ +  . . .  +  w’\ 3) (uv . . . w)' =  u’v . . . K +

I u u ’v — uv'  _ ,
+ u v '  . . .  w +  . .  . +  UO . . .  w ; 4) \  —  J  = -------- jnj-------I 5 )  A ra p  y =  j(u),
u =  <p(x) 6yjrca, n tn n  y =  f[(f(x)] 6yjica (6y ep ^a  f na <p —  A nW epenunaJuianyB - 
mh (jiyHKUHfljiap), y  ^ojiAa yx =  fu(u) q>x(x) §kh KHCK,a'ia: yx =  yuux.

/Im jxtiepeH H H aJiJiap opt^ajiH H ffioA ajiaiiran J\. k;. rnvH ra y x m a u i (JiopM yjiaJiap op- 
i^ajiH esHjiaAn- Arap z =  f(uL, ut, : . .  , un), ut — (pi(x, .............. t) 6y;ica, «mii
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* =  / [ ‘Pit*.............0 ............... <Pm(x ............... 0] 6y./ica, y ^OJiAa z hhhf TyjiHi  ̂ ah(|)-
(JjepeHnna.™ ^yfln^arfl (JiopMyjia OHjiati iictiOAaJiaHaAH.

dz =  ^ dLl' +  ■■■ + ^ du-  =
/=1

n P A B H J lb H A J l  A P O B b  — T tfF P H  K A C P — c yo aT H  M axpa>KH ;ian  k h m h k  Cyjiran 
1 1 2 6  ‘

Kacp (^. JXpoCb), Macajian: -jj-, — , -g - , y p  Ba )^0Ka30. T. k. ra TecKapH 6yji-
raH c o h  HO TyppH  K acp  6yjia ;iH .

n P A B H J lb H A B  M ACTb MHOwecTRa A  — A TynJiaMHHHr T ^ F P H  I^HCM H —
A T^njiaMHHHr xycycHfi i^HCM-TynJiaMH (i^. Co6cTBeHHoe noflMno>KeciBo).

n P A B H J lb H b lH  M H O r o r P A H H H K  —  M y H T A 3A M  K y n E K  —  ^aMMa eiyiapH
M y H T 33 aM  TeHr K y n C y p ia K Jia p  Ba x a M M a  Kyn eiyiH  CypwaKJiapH TeHr 6yjiraH  iyiBa- 

piiH Kynei^. M. k . hhht ^ a p  6 n p  y i H ^ a H  q H ^ y B i n  i^HppajiapH cohh 6np xhjiahp.

1
1

E r k jjh a  M. k . iin t.'. (}>aKar C eu iT a TypH 6o p  9K 3h h h h  h c6 o t  S T ra n :  M yHTa3aM 
T C T pasap (k,. T eT p asflp ) (221 - p a c \ i) ,  MVHT33aM reK caaA p, st>h h  Ky6 f a .  reK casA P ) 
(2 2 2 - pacM ), M ym asaM  OKTasAp ( i^. O K Tasflp) (223- pacM ), MynTa3aM A O A e K a a A p  

(k,. f lo A e K a a A p ) (2 2 4 - pacM ), MyHraaaM HKOcasflp fo . H K OcasAp) (2 2 5 - p a c M ). M. k .

2 2 4 - pacM. 2 25- pacM .

JiapHHHT !^ap 6 n p H H H  KypHH TeKHCJIHKJiap 6HJiaH KeCHUl Opi^ajIH J^OCHJl I^HJIHLU MyM- 
k h ii. MyHTa3aM TerpasA PA aH  6 o m ^ a  xaMMa M. k . JiapHHHr cHMMeTpHs M apKaan 6 o p . 
3^ap K anflafl M. k . r a  t b iu k h  c(j)epa Ba hm kh cijiepa '!H3Hiii MyMKHH. MyHTa3aM 
T eT pas^p  y3- y3nra m y h o c h 6 a h p  ( v  i3,B0ftcTBCHH0CTH n p H H U H n ), k v 6 MyHTa3aM OKTa- 
9A p ra , MyHTa3aM A OfleK asA p  MyHTa3aM HKOca^Apra y 3 a p o  MyH0cH6flHp. f o a p o  MyHO- 
cnfe M. k . jiapA a 6HTTacHnHHr y n jia p n  c o h h  h k k h h m h c h h h h t e ^ j ia p n  coHHra TeHr Ba 
aKCHHMa, y s a p o  MyHOCH6 M. k . .napHHHr i^HppaJiapH c o h h  6 n p  xhji 6y jiaflH . M. k ,  
enJiapHHHHr M apKa3.iapH y n r a  y 3 a p o  M y n o c H ^  6 y jiraH  M. k . h h i i t  yMJiapn 6y jia A « .

M. k . y iiyH HOJiiiHiH Typ ( o a a h h )  K y n e iy iap  Ka6n  6yjiraHHAeK, X teK ap t— S fljrep



nPEflE JIO B TEO PHa 345

c|)0[)My.'iacM (i^.) (TeopeMacn) ypHHJiHAHp: B +  T — P  =  2, 6y ep/ui f l — Kyng^HHHr 
y iuiapH cohh, r  — enjjiapn cohh, P  —  i^HppaJiapH cohh.

HPABHJlbHblR MHOrOyrOJIbHHK — MyHTA3AM KynByPMAK — 6np
TeKHCJiHKAa eT y e iH  ^ a n ap H ^  K yn6y p iiaK (fyjiHS, yuHHr 6a p q a  TOMOHJiapn Ba yq.na- 
pH ^arH  6a p iia  6y p u aKJiapH T en r. B o m t^ a ia  a f iT ra n a a  M . k .  —  T e n r io m o h jiii Ba tc h p  
6ypqaK.nH t^aE apn^ K yn6yp'iaK flH p. M yHTa3aM K y n S iy ia p  (i^. FIpaBHJibHbifl M noro- 
rpaiiHHK) c a n o ^ j iH riin a  6yJiraH H  ^oJiA a M . k . jia p  >ieKcH3 K ^n 6yjiaAH, j ic k h h  y jiap - 
HHnr ^aMMaciiHH j^aM u npK yjib  Ba iH3FH'i ep^aM H ^a a c a 6 Cy.iMaflAH. M acajiaH , MyH. 
TasaM yq6ypiaK, TypT6ypqaK, C eu ifiyp iaK , o.'iTH6yp 'iaK , yH6yp 'iaK , yH 6em6ypiaK- 
jiapHH UHpKyjib Ba iH 3 F h i epAaMHAa n c a 6 6yjiaAH, MyHT33aM eTTn6yp>iaK, T y i^H 3- 
6yp 'iaK , ^H6n p 6ypiaK JiapH H  n c a 6 6y.iMaHA,n.

MyHTa3aM Kyri6ypqaKiiHHr 6yp>iaK.napn c o h h  n =  2 *p5p 2 . . .  pm KypHHHmAa 
6J jiraH A a  Ba (fai^aT rny  ^ o j iA a r m a  uHpwyjib s a  'ih 3 fh 'i  epAaMHAa M ym a3aM  n  6yp 'iaK

nft

Hcam MyMKHH 3KaHHHH T a y cc  hc6o t  i^HjiraH (6y  e p ^ a rH  pt .nap pi =  2  + 1  KypH- 
HHiuAarn ^ a p  x h ji Ty6 coH Jiap— C>epMa coH Jiapn).

M . k . n c am  a"iJianaHH (AOHpaim) n Ta TeHr 6yjiaK K a 6yjiH iu § k h  zn —  1 = 0  
TeHTJiaMaHH e in u i  6HJiaH 6o fjih i^ a h p , myHHHr y iy H  zn — 1 = 0  TeHrjiaM a afijiaHaHH 
(AOHpaHH) 6y jm m  TeH rjiaM aca ^ e 6 araJiaA H .

X ,ap ^an fla fi M . k . r a  n ro n a  Tauii^H a ftjia n a  e a  s iro n a  h i k h  a f tjia n a  ih s h i i i  
MyMKHH. X a P ^aiiA aft M . k . n m ir  cnMMeTpna MapKa3H 6yjiaA H . ToMoiuiapHHHHr c o h h  
2n wy<j)T 6yJiraH  ^ a p  i^aHAafi M . k . h h h t  (2n +  1) chm m ctphh  yi^H 6yjia/i,H, 6y jiap - 
Aan 2n tb c h  M . k . m in r  leK iic jin rH A a eTa/^H, 6n n a c H  s c a  M . k .  h h h t  Mapica3HAaH 
yHHHr TeKHCJiHrHra nepnenAHKy.Tsip y raA H . ToMOHJiapmiHHr c o h h  ( 2 / 1 + 1 )  T0H 
6y jiraH  M.' k .  h h h f  (2 /i +  1) cHMMeTpH^ yt;H  6yjiaAH, Cy yi^JiapHHHr ^aMMacH M . k .
llHHT TeKHCJIHFHAa eTaAH.

B a t 3aH i^aBapHi^ 6y.iM araH  (io.7Ay3CHMOH) M . k .  jia p  ypranH -iaA H . ByHAafi ioji- 
AY3CHMOH M - k . j ia p ra  m hcoji i^hjih6 6c m 6ypiaK JiH  MyHTa3aM K>jiAy3tiH o jm m  
MyMKHH, yHHHr ^aMMa TOMOHJiapn TeHr Ba yq .napH A arn ^aMMa 6yp'iaKJiapH TeHr.

nPEflEJlOB TEOPHH —  JIHMHTJIAP HA3APHHCH —  X03Hpi'H  3aM on M aie M a - 
t h k  aH aJiH 3H H nr aco cH  o y j i r a H  H a3apH H A Hp . B y  H a3apH fi jiHMHTJiapHHHr xoccaJiapH H H  
y p ra i ia A H  Ba yjiapHHHr MaB>KyAJHiK m apT JiapH H H  (i^. r ip e A e J i )  E a K^on/ianapHiin 6 e ji-  
n u ia C  6epaA H K H , C np  ^ a n i a  c o a a 3  y 3 r a p y B iH  M H iy ro p jia p n m ir  j i h m h th h h  CH JiraH  
^ o J iA a  C y ^ o i iA a J ia p ra  i^ap aC  C y  M H iy jop jtapH H H r s n r  coA A a cj)yHKU,iw .iapHHHiir jih m h - 
THHH TOnHUI MyMKHH.

JI. H. HHHr aCOCH MeKCH3 KHqHK MHK^AOp (l^. BeCKOHeiHO MaJIbie), HTjHH JIHMHTH 
HOJib 6y jiraH  m h k ao p  Tym yHiacHAHp. S ^ ra p y B iH  xn m h h a o p h h h t  jih m h th  y s ra p w a c  a 
coh  6yjiHU.H y i y n  an =  xn —  a afinpM a 'ieKCH3 k h i h k  m h k a o p  6yjiHuiH  3 ap y p  Ba 
erapjiH A H p. A r a p  v 3 rap y B iH  xn M m yrop a jiHMHTra HHTHJica Ba a > p  (a<(q) 6y J ic a , y  
j^ojiAa yHHHr 6n p o p  i^HHMaTHAaH 6o m jia 6 ojiHHraH 6a p i a  ^HfiMaTJiapH ^aM p  A3h 
KaTTa (q AaH KH4HK) CyjiaAH. y s ra p y B q ii  xn MH^Aop Cnp Bai^TAa TypjiH x h ji  h k k h  
flHMHTra HHTHJla OJIMaflAH.

JI. h . Aa jiHMHTJiapHH ^H co6jiauiHH eH rH jiJiam m paA H raH  Cnp i^ a io p  TeopeM ajiap 
6op : n  tiHHr ^HfiMaTH ^ a p  i^aHAaft C yjiraH A a xn Ba yn y i y n  xn > yn T enrcH 3jihk  
ypHHJiH 6y jic a  ^aMAa xn p a  y n 'ieKjiH lim  xn =  a, l im  yn =  b j ih m h t J ia p ra  s r a  6y ji-

«-*■ oo n-+<x
ca , y ^ojiAa a >  b 6yjiaAH. Arap xn <  yn <  zn 6v . ih 6, llm xn =  lim  z„ =  a  jih - 
MHTJiap MaB>KyA 6y jic a ,  y >;0JiAa yn h h h t  ^aM  jih m h th  y u ia  6yjiaA H , s i ih h  lim yn =  a. 

xn y3rapyBM HJiap yCTH^a apn^MeTHK aM a ju ia p  6a » a p H in  MyMKHH. Arap lim  o „ = a
n-* oo

Ba l im  bn =  b leKJiH  /iHMHTJiap MaBwyA C yjica  (b ^  0 ), y  ^oJiA a l im  (an ±  bn) =
n-+ oo n-+oo

=  a ±  b, l im  anbn =  ab, l im  t 1 =  - r -  (b 0 ) leK jiH  jiHMHTjiap MaBwyA CyjiaAH. 
/i-»eo  n - c o  ° n  0

A ra p  bn -* oo eKH bn -> 0  6y ;ic a ,  moc paeH uiA a ~r  -• 0  (an a t 4 0) Ba • £  -+- <?o, A ra p
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HKKajia Korvm-KCTJiBK % p  rakT flB  0  r a  S kh  oo r a  •HuTHiSGa, 6y  xpnna l im  r 5- jiii-
n-<o°n

0 30 *
m h t moc paBHujftflQ- c « h  ~  KypiiiiHui,ianH fiHH^MacjiHK)iaH n6o p a r  AeHHiuaAH-

«n
BynAafl aHnt^M ac^HswiapnH om iiiiHH iir, m»im nm ir j i h m h t h h h  TonHiiiiiHiir ry p jm  x h j i

y c y ji/ia p n  Cop. y j i a p n w i r  g i i r  .yMy,vinii iia i^yjiaflH JIonH T aflb  i^oHAacHAHp (i^. J lo - 
nHTavm npaB H jio).

A r a p  l im  an =  0  6y « n 6, l im  bn =  oo '6y jic a , y ^ o jm a  l im  anbn j i h m h t  O -oo
n ~- oo rt~* 'oo

K$tpHHHiup,arH auHi^sracJiHK Aeftwflain. A r a p  lim  an -  oo, lim  bn~oo 6yjica, yjiap-

«-*-«) n —oo
HHHr afiHpM aciiHiiiir l im  (f/„ —  \ )  j ih m h th  ( » — oo)  K ypnH iiiiiA arn ,anm;MacJiHK Ae- 
flHJiaAH f t .  I leo ripeaeJieH ffoc iH ).

/ I .  h . jiHMHTjiapHHHr MatwyAJiHK K pH iepH iicnm i (hi^hhJiauiH ui ajioMaiHHH) 6e- 
;paAii. Arap an 'MOHoroH KaMafwaca (a„ <  a „ + ,)  ra  lo^opHAan qerapaJianraH 
(an <  M )  6 y Jica, y  > ;o jiA a  l im  an M a B * y A  ( a r a p  n „  to i \o p H A a ! i  M e ra p a - f ia i iM a r a n  6 y .n -

n-*co
c a , y ^ o jw a  n  - oo a h  un ®c). M o iio to h  ycMaRAH1';!!! KeTiwa-KeTjwK y q y n  xaM 
u iy H r a  y x iu a in  w y M jia  ypH H JiiiA iip . y M y w n ii jco jiA a, *n KeTMa-HOT/iHK qcK Jin  j i h m h i r a  
9 ra  fy ji i in ii i  y 'iy n  W  6n p  t  >  0  e o n ra  u iy m a ii  /V iiOMep M aB«yA 6yjicH iiK H , n > /V ,  
!n '> A / S y j i r a i m  x a n o n a  | ixn — xn ' |  <  e  TeHrcHsjiHK v p h h j i h  6yjiH Lim  a a p y p  Ba KHttioa 
(K o iu h  —  B o jib u a iio  TeopeM acH): F o u iK a q a  c y 3 O iijmh a f r r a H A a  xn j3 rapyB 'iH H H iir 
iMOMepjiapH o tu ra H H  c a p n  y j ia p im n r  i^HflMaTjiapn 6n p - 6H p n ra  qeKCH3 iiK ,H H Jiam nim i 
K epaK .

Jl. h . Aa fiepw nraH  x n k p tm a -k e i 'j ih k aa h  qHi^apH6 o jiH H ran xnt, xm , . . . ,  
xnk< ■•■ KOTMa-KeTjuiK )^aM v p ra un jiaA H , Cy c p ^a  nk — o p T H 6  fiopyiMH narypaji 

c o h m p h h h t  O n p o p  rii <  n ,  <  n 3 <  . , . < n *  <  <  . . . K em a - K eTjinrH A H p . 

E a p q a  naTypnJi ^HitinaTJiapnH iKexiwa-KeT ^aOyji KHjiaAHraii iioMep n SMac, 6ajiKH 
k A«p; nk —  nary p aji ^HiiMaTJiap i^aoyji ^HJiaAHraw napnaiiTaA H p, paniuaiiKH, k  oo 
Ha oo. B y  x in . . . ., xnk. , . . KeTMa-KeTjiHK KeTMa-KeTjiHKHHHr xycycnft 

kh cm h  A e ’ ifJiaAH. A r a p  :Ke-Tina-nerjihk jiHM Htra 9ra 6y jica , KeTMa-KeTJiHKifHiir xycy- 

riirt i^hcmh ^ a M  yuia Jim inrra sra 6 y jia A H . X ,ap  ^a H A a ®  'ierapajianraH  KeTMa- 

KfiTjiHKAan jiHftnnm jqe»tJiH 6y jira n  x y c  CHfi i^hcmhh jjaMMa Bai^T aw paT H 6 ojihlu 

styMKHH (B o jih iiaH O — B ere p u iT p a c c  jieM M acn). B y  jihm ht 5ou;jianf-H 'i KeTMa-KeTjihk- 

i in iir  xycycH ft jiiiM Hni AeflHjiaAii. .\aw M a Pai^T s h t  K a r ra  x y c y c H l jih m h t ( l i m x „  s  
=  l im  su p  a ,j) ea  9iir  khm hk xycyci-iii jih m iit (Iim A j„ =  lim  in f  xn) MdnwyA 6yjiaA H . 

A r a p  l im  xn =  Mrn xn B y  jica, -y ^ a /iA a  xn O A aiA an i MaiaiOAa jiH w m ra  ara 6yjiaAH. 

y  Bai^TAa yjiapnH iir^yM yM Hfl v,H;iM arn  y iu a  jih m h t 6yjiaA H .
xn y.3rapyB iin h h k a o p  (c o h jih  KeTMa-Kei jih k ) y q y n  C aen sTH Jiran 6a p q a  acocn ii 

TyuiyH w ajiap  4>yHKUH1i ; i:ip ^ o jih  yw yn \a .\i npaflAH. x  -  a Aa /  M  ■ b fiyjiHiUH y q y n
jih m h th  a coh  oyjiran  >;ap ^a n A a ii  x t , x2.............xn, . . . coH Jiap KeTMa-KeTJiHm yq y n

I (x) tjiyHKunsinHiir TerHuiviH KHHMar/iapHAan T_v3HJiraH f  (x^), f  (x,>), . . ., / ( * „ ) ,  . . .  
COHJlap KCTMa-KeTJlHnHHHlir JIHMHTH b C0H 6yjIHIUH 3 a p y p  Ba KH(j)OSI.

J^aAHMrH npeK ojiHMjiapH x a ii  ^ a p  x h j i  ^H r y p a J ia p n n n r  io3JiapHHH ^H co6j ia ra n -  
Jiaprf;i,a j i h m h  i ra  yTHUi aMSJiHHH ^ y ju ia r a i i j ia p ,  JieKHH yJiap /ia  « j i h m h t » TepMHHH 6 v ji- 

w araH . JlH .\:;iT /iapniiH r yMyjiHfi Ha3apH 5icH XVII acpA a o p a iH jia  PouuiaMAH. lim  
(fejirHHH H . HbiOTOH (166G ) KHpHTraH. H . M m o i o h  (JuiiOKCHpjiap m c t o a h  y q y n  / I .  h . 

HH  .pHBOWJlaHTHpraH, M O H C n O H  KeTMa-KeTJIHKHHHr JlHMHTH TyU iyH qaCH H H  fj'PaHU.y3 Ma-
TeM aTrtrn >K. /I,a .iaM 6e p  (1 7 6 5 ) Ba p y c  MareMaTHrH T ypbeB  (1 7 9 8 ) ra tpH ^w iaC  6ep- 
raH . T h iM ib-jiap im nr ^ 0 3 iip rn  3aMOn Ha3apH!icH fiK,HiiJiaiuHiiinHnr h iik h  BoJibuaHO —  
K o u ih  (1 8 1 7 ) KpHTepHHCHra acocjiaH aA H . J T h m h ih h h t e , 6 THjiHAarn 9h t  3aM0HaBHft 
TaT,pHtj)HHH ueMHc MaT6M aTH rH 'K . B eflepu iT pacc  (1 8 8 0 ) 6ep ra H . K,- T lpeA eji, XleAeKim- 
AOBO ceqeiiH e.

A a a 6 .:  r .  M . flinx-reiirojiLi;, fl,H(l)it)epeHnHan 8a HHTerpa/i \«coS K y p c « ,  1 . t .
^SBHaiup, T , .  1951 .
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nPEflEJl nOCJlEAPBATEJlbHOCTO — KETMA-KETJHJK JlHMWTvl: i° . a <
< x < f r  KecM a^a (m iT epnaJi, TynjiaM fla) 6ep H jira n  cfiyuKUHSiJiapHHHr f 1 M .  /.2 (-<)............
fn (x), . . . K. - k . a . uiyH^aft /  (,v) =  lim  /„  (jf) (JiyHKuBHflHpKH, y n n n r  xap  naiiAaii 
x0 AarH /  (jc0) KHHMaiH { /„  (x0) } cohvih KeTMa-KeTjmKHHHr jihm hth  6yjia;;H; KocMa^a (hh- 
TcpRa.nja. rynjiaM fla) ojiHHran, xaMMa x# Jiap y liyH 6y jihm ht MaewVA fca mbkjih 6y- 
jih iiih  KepaK.

2°. CoHJiap K - k . ji. A rap ^ap 
^aiwafl e > 0  ytyH iiiyHAafl N HOMep 
MaB>nyA 6yjicaKH, N flan khmpk Cyjiwa- 
ran n  Aa | Cn — C| <  8 T0HrcH3JiHK ypmi- 
jih 6yJica, C con C ,, C,, . . ., C„, . ..
COHJiap KeTMa-KCTJlHPHHHHr JIHMHTH Re6 
arajiaflH. N  HOMcp e ra  6ofjihi^, n-bim 
N  =  N (e). KerMa-KOTJiHKHHHr Cn >;aa- 
JiapHHH co iw ap  yi^HAa (^ k ;h k h h  coHJiap 
KeTMa-KeTJiHTH 6yjiraH ^ojwa) Skh kom- 
njieKC TeKHCJiKKAa i,KOMn.ieKC coiuiap 
KeTMa-KeTJwrH 6yjiran )(0 .iiAa) ny^rajiap 
6Hjian 6eJiniJia6. con,nap K. - k. ji. hh 
6yHAafl TatpHibJiaiu MyMKHn: a ra p  C 
ny^iaHHHr ^ap' ^anftafl e aipotjjnfta Kei-
Ma-KeTjiHKHHHr Aoap.nH ^aMM a ( ® m  ieK JiH  ^ a /iJ ia p H /ia H  T a m ^ a p H  ^aM M acn) j ja A Jta p n  
e T c a , y  ^ o j iA a  C n y ^ r a  Ct> C2, . . ., Cn, . . .  c o n j ia p  K e rita -K e T J iH rH iiH n r j i h m h th  
6 y jiaA H  (2 2 6 -  a  n a  6- p ac M Jia p ).

KeTMa-KCTJiHKHHiir ^ap  xhji HOMepjiH ^aAJiapn 6np x h ji SyjiHiUH Ba, 6mio6apHH, 
6hrTa reoMeTpHK Hyi^Ta 6HJiaii TacnHpjiaHHiuH MyMK-HH. IUyHHHr y iy n  Ta-bpmjiAa 
ra n  KeTMa-neTJiHKHHHr ^aAJiapnmi lacBHpjionmi nyi^rajiap  ycTHAa 3Mac, 6ajiKH 
KOTMa-KeTJiHK, j^aA^iapHHHHT cohh ycTHAa 6opaAH. H y ^ ra  KeTMa-KeTJiHK ^aAJiapHHH 
TacBHpjioBqH Hyi^rajiap TynJiaMH yqyH jihm ht Hyi^Ta 6yjiMacJiHrn j;aM MyMKHii (6y  
^o ji 6Hpop «0 HOMepAaii 6ou.'jia6 6apwa C„ j^A Jiap ycTM a-ycr Tynin6 K o.iraH ;;a Ba 
(jiaKaT iiiy ^oJiflarHHa SyjiaAH). MacaJian, Cj =  C2 =  10, C 3 =  n ,  C4 =  1, . . . t 
Cn =  Y 2  (n >  5) KeTMa-KeTJiHKHHiir jihm hth  V 2 ra  Tenr, KeTMa-KeTJiiiK x;aAJia- 
pmiH TacniipjiOBqH nynTaJiap rynjiaMH (10, I t ,  V 2, 1 Hyi^TaJiapflan H6opaT) weKJiH 6y- 
jih6, jihm ht HyK iara s ra  sMac. CoHJiap K --k. h h h t  jihm hth  yvyH  lim  C„ (6ai33aH lim  Cr )

n->-oo

chmboji Ka6yji ^H jm nraii. C o H jia p  K.-K. i ih iit  jih m h t h  + ° ° ,  — oo, oo cHMBOJUiap 
6H jiaH  6eJirH JiaH H H iH  xaM  MyMKHH. A r a p  ^ a p  i^aH flafi A  y q y H  .iu y riA a fl N  HOMep m b b* 
wyA 6yjicaKH, n > N  f la  Cn> A  t o h f c h s jih k  (Cn < A  eKH \ C n \ >  A)  y p iiH J in  6yjica,
y  j^OJifla C j ,  C 2..............C „ ,  . . . x a n n ^ n f i  co H Jiap  K eTM a-K eTJinrH H H iir j i h m h th  +  oo,
i im C „  =  + 00 (— oo, m oc  p a n n u iA a  oo) 6 y jiaA H - A r a p  + o o  iih h t  aTpcKjiH A e6  coh 
n^oo
yi^HHHHr (A,  + o o )  KypHnHiiiAarn ^ ap  ^ariflafi HHTeppaJiHHH, — oo h h h t ;npo([iH AeC 
(— oo, B) KypHHHiiiAarH xap l^aHflaft HHTepBaJiHi', oo h h h t aTpo<J)H aoC (—  oo, B), 
(/1, +  oo) KypHHHiiiAarH xap KaiiAaft hk k h  HHTepRaJi TynjiaMHHH >;Hco6.nacaK, coh- 
Jiap K. - K. HHHr 'I0KCH3 JIHMHTH Tat,pH([)H COHJiap K -K . HHHT >ieKJIH JIHMHTH iai>- 
pH(j)HAarH cy3Jiap 6HJiair aflTHJiaAH (6ytifla (jia^aT «C i iy ^ ia s  cy3Jiapn yp im ra  TerHiii- 
jih  +  oo, —  oo § k h  oo cHMBOJiJiapHHH ^yifflm  KepaK). MeKJiH jiHMHTra a ra  Cyji- 
ran  KeiMa-KerjiHK si>;nnJiauiyB'in (yuia JiHMHTra s;i;HHJiauiyB>iH) KeTMa-KeTJiHK Aeftn- 
JiaAH.

KoMiuieKC cOHJiap KCTMa-KeTJiiirH yqyH coHJiap I<.-k. ji. TyiuyiiMacH j^ h i^ h h  
co^aAarn coHjiap K--k. hhh t jiHMHTHra KejnHpnjiaAH, >iyiLKH 6ynAaft wyMJia ypHii- 
jiHAHp: A coh an coHJiap K--k. h h h t jihmhth na B coh hn  coHJiap K .-k . h h iit 
jihm hth SyjiraH^a Ba (jjaj^aT ruy ^ojaarHH a A +  Bi. con Cn~a„-\-bni ( n = l ,  2, . . . )  
coHJiap K.. k. hhhe jihmhth 6yjiaA,H. A rap lirri | Cn \ =  +  00 6yjica, lim  Cn =  oo 
Ae6 >;Hco6jiaHaAH.

0 C , q C j  c „  c ^ J L J : + s
H -M -4---- -«■«• » K - - 4 —

(c„c
^ c - t  c  c * t

OC,C,C3S - ~ - ~ r ^
• - -n. ! i | i m <u m

(C4 C y C n - J

2 2 6 -  pacM .
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r —  3 r  —  4 /> — n  —
M n c o ji j ia p :  1) a, \  a, > c ,  /  c ,  . , y ' a ,  . . . KeiMa-KeTviHKHHHr jih m h tit

l ,  i ,  1 . 
3 4

1
1. 1

n + r
H m ^ n = l ,  6y cpfla o >  0; 2) 1 , — ,
«-►<» 2

1
KeTMa-KeTJIHK, HtHH C2fc_i =  ~£, C2* =  1 (k  =  1, 2, ...)  KeTMa-KeTJIHK JIHMHTra 3ra

3Mac: 6npH io i^  jyiAJiapAaH Ka h k k h h h h c h  » :y + r  j;aA .iapA aH  ry a H -ira n  h k k h t3  
KeiMa-KeTjniK (i^. flocjieA O B aT ejibnocT b)

l im  C., h
2k— 1 ->cc

jihm htjiapra ara 6yjia;m; 3)

_ i = 0 ,  lirn  C.lk =
2k~* oo

_  3 +  niCn =  —± -—  KeTMa-KeTJiHK lim  Cn =  —  jiHMHTra
2 /i  —  i n -  oo 2

H^HHJiamaAH; 4) C „ = n 2+  i —  KeTMa-KSTJiHKHHHr jihm hth  >-ieKCH3Anp, hi,iih l im  C „ =

1 \ n=  oo; 5) lim  j l  +  —  \ = e  (e —  n a iy p a ji  JiorapH^M ^ap acocii).
n  -+ oo fl J

n P E flE J I  O y H K U H H  —  <t>yHKUH5lHHHr JIHM HTH. t° . B n p  y s ra p y e iH jiH  
y =  f(x) ((jyHKHHsiHHHr x -* a ^ a r n  (Skh x =  a HyivraAarH) jihm hth . A ra p  ^ap  i^aH- 
Aafl e  >  0  y q y n  uiyHAaft 6 > 0  TonHJicaKH, x+-a pa | x —  a | <  6 « a  | /  (x) — b \ <  e  
TeHrcH3JiHK 6a>KapHJica, b coh y =  f (x) (jiyHKUHHHHHr x a Aa rn  jihm hih  AeftHjiaAH 
(<l>. .n. ra  K ouih 6epraH TatpHi})). B y  T atpn^) ^ y ftH A a n ira  TeHr KyqjiH: a r a p  a ra  
H^HHJiaiuyB<iH ^ a p  ^aiiA afl xn KeTM a-KeTjihk ywyH (SyHAa xn+a\ n =  1, 2, . . .) yn=f(xn) 
KeTMa-KeTJiHK b r a  m^HHJiam ca, b coh ij =  f (x) 4>yiiKiiHflHmir x -» a AarH jihm hth 
A e6 aTajiaA H  (4>. ji. r a  Tefliie C epraH  TaipHcj), 6yHAa 4>. ji. • Tym yH qacH  coHJiap 
KeTMa-KeTJiHrHHHHr jihm hth  TyiuyHqacH op^ajiH  H:})0AaJiaHaAH). O . ji. i ih h t k c jith -  
pii<3 yTHJiraH 6y  Ta-bpi«|)jiapHAa y =  f (x) (}>yHKii,Hfl x0 Hyi^TaHHHr y 3HA3H Tami^apH 
yHHHr Gnpop aTpcx|)HAa aiiHKJianraH /i,eO (})apa3 ^HJiHHaAH. O . ji. lim  f (x )= b

x~-x0
chmboji 6Hjian 6ejirnjiaHaAH.

O  ji. i ih h t reoMeTpHK TacBHpjiaHHUin: a ra p  
^ a p  ^aHAaii e  >  0  yqyH acocH 26 >  0, 6a- 
jiaiiAJiHrn 2e s a  MapKa3H C  (x0, 'b) iiy^raA a 
6yjiraH  TjrpH  TypT6ypqai( KypcaTHin MyMKHH 
6 y jican n , y  =  f  (x)  (j)yiiKU.Hfi rpa4)HrHHHHr 
x0 —  6 <  x  <  x 0 +  6 HHTeps ajiA arn  nynTaJiapn, 
s^ thm oji M 0 lx0, f  (x0)] Hyi^TBAaH 6oiui^a 3̂ aM- 
Ma Hyi^TajiapH, yuia Tyrpn TypTCypqaK HqH- 
Aa eTca, b coh  lim  f  (x)  6yjiaAH (227- pacM). 

x + x ,
(I>yHKU.H3HHHr qeKjiH JiHMHTHHHHr K ^opH A a 
Tai>pH([).TaHraii TyuiyH qacH  qeKCH3 jiHMHWiap 
^ o J in ra  xaM * o p n f t  STHJiaAH. A ra p  ^ a p  naH- 
Aafi A yqyH  m yHAaft 6 > 0  MaBjKyA 6y jic a - 
k h , X =f= a Ba | x  —  a | <  6 Aa /  (x) >  A (f(x) <
<  A, moc pauH uiA a | f (x) \ >  A)  TeHrcH3jiHK 6a - 
w apiTfica, y =  f (x) (JiyHKUHa x -* a Aa +  00 

JiiiM Hira s r a  6yjiaAH, h i .h h  l i m  / ( * )  =  +  oo ( —  oo , moc paBHiUAa o o ) . y =  f (jc) <J>ynK- 
x-<-a

UHHHHiir x  ->■ a A arn  jihm hth  TymynqacH a coh 9Mac, CajiKH +  oo, — oo,  oo chm- 
BoJiJiapAan Cnpn 6 y jira n  ^ o jira  j^aM w opnft s»THJiaAH- A rap  iiy ^ ra n n iir  aTpot})H ryuiyH - 
'ia cn  (y{. OKpecTnocTb ToqKH) Ba +  oo, —  oo, oo aTpoifiH TyuiyHqacHAaH (jioftAaJia- 
HHJica (k;. ripeA eji nocjieAOBaiejibHoc™  qnceji), y  ^oJiAa f  (x)  <5. ji. HHHr ^aMwa 
^oJijiapiiHH ^yfiHjiarH TaLpHtji y3 H qiira oJiaAH: a ra p  b (coh §hh chm boji) HHHr hx- 
THepHii V (b) a rpo^iH yqyn a (coh pkh chmboji) h h h t  uiyHAaf' U (a) aTpo^H MaBwyA 
6yjicaKii, U (a) ra  T ernu ijin  6 ap q a  x  Jiap yqyH (3 \th m o ji a iin iir y3HAaH C oui^a
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6a p q a  x Jiap y iiyH) f  (x) HHHr ^HfiM aT/iapn V (b) r a  TerHiujiH 6y jic a ,  6 coh  
f (x) (bynKunwHHHr x  • a f la rn  .jihm hth  j\e6 aTaJiaAH. f  (x) (fiynKUHsi a HHnr 6n p o p  
aTpO't)ii.aa aHHi^jiaHraH Re6 <jiapa3 K,HJiHnaflH. B y  c p a a  a Ba b c o iu ia p  eKH +  oo,
—  00,00 ciiM BOjuiap 6yjiiiiuH  MyMKHH. x  bh a j ia p  n  ^ j ih o b jih  (})a30HHHr nyi^TaJiapH 
6yjiraH  ^ o j i  y iy H , s h h h  K yn apryMeHTJiH (j)yHKU,HH jih m h th  u iy  TepMHHAarn 
nyHKT 2°) yqyH  ^aM MaHa u iy  TaipHi}) EpaftflH.

s in  x  1
M H C ojuiap: 1) l i m x = » a ;  2 ) l im  ------- =  1; 3) l i m s i n  4 -  waBwyA 9Mac;

x - a  x - 0  x  i->-0 X
i_

4) l im  (1 -)- x)x =  e (e — H aTypaJi J iorapnijiM Jiap a c o c n ); 6) l jm  f ^ x ^ n + o o ,
x >0 X '<--r <x

i im  y f  x  =  —  oo .
X -> — co

2°. Kyn apryMeHTjin <$. ji. Arap xap ^aiiflaft 8 >  0 yiyH iiiynAaft 6 >  0 MaB-
w y a  6yjicaK H  | xY — ■ x° | <  8 , | x2 —  x!j | <  8 .............| xn —  x°n \ <  8  Ba £  +  Po
O yjira iiA a  | f  (xlt x,.............. xn) —  b | <  8 TeH rcm jiH K  ypHHJiH 6$ Jica , b c o h  U =

=  f  (xx, ................. xn) =  /  (P) 4>yHKUHStHHHr P -> P0 AarH, fitHH -> *?, xt  -*■ x \ y

. . ., Xn -> Xn AarH JIHMHTH AeftHJiaAH ((jiyilKUHH, 9-XTHMOJI, Po =  (x°, xs, I t  t  I Xn) 
Hyi^TaHHHr y3H flan T aiu^apH  yHHHr aTpotjiHAa a n H ^ jian raH ).

B yH ra  TeHr KyqjiH Cy^Jiran TajiaCHH aftTHS yTaMH3: ^ a p  KaHAaft e  >  0  yqyH  
myHAaft 8 >  0  MaB>KyA 6yjicaKH, p  (P, P0) <  8 6yJiraH A a, A i.hh P 0 ny^T anH H r 8 
aTpo(j)HAa eTyB qn H yi^raJiap  yqyH  j f (P )  —  f > | < e  TCHrcH3JiHK 6a»apH JicH H , 6y  
epAa p  —  n  y jiqon jiH  (J)a30AarH P  Ba P0 n y ^ ia J i a p  o p a cH A arn  Maco(j>a (i^. PaccT O a- 
n h c ).

K yn  apryMeHTJiH O . ji. TyujyHqacH qeKCH3 jiHMHTJiap ^ o jih  yqyH ^aM yMyM- 
jiaunnpH JiaA H . A ra p  ^ a p  ^anA aft M  >  0  y iy H  uiyHAaii 6n p  8 > 0  MaBatyA 6yji- 
caKH, 0  <  p (P, P o )< 8  Aa f ( P ) > M  leHrcmJiHK ypHHJiH Cyjica, P ^ P 0 Aa U = f(P )  
(jjyHKuHHHHHr jihm hth  +  oo 6yjiaAH ( l im  /  (P) =  +  oo uiaKJiHAa e3HJiaAH). K yn

apryM enT Jin 4>. j i . —  oo Ba oo 6 y jiraH  ^ o ju ia p  > âM u iy n r a  y x in a m  TaipHfjiJianaAH.
II X̂ t!

M H coJiJiap: 1) l im  x - s in  -3- =  0 ; 2 ) l im  4 _ r~Ta M aB ayA  3Mac, qyHKH y  =  x2
x~*0 x  *->0 * ~r y
y - l 1 „ - 0  ^

6y jira iiA a  f  (x, x2) =  y  — 2x2 6yjiraH A a /  (x, 2x2) =  - .

nPEflEJl <t>yHKUHH CnPABA (coOTBOTCTBeHHO cJieBa) — <t>yHKU,M51HMHr
S>Hr (m oc paBHiHAa q a n )  TOMOHJIH JIHMHTH. A ra p  ^ a p  ^aH Aaft e  >  0 yqyH  iu y n - 
Aaii 8  >  0  MaBwyA 6yjicaK H , a <  x  <  a +  8 (m oc paBHUiAa a —  8 <  x  <  a) 6yn- 
ra iiA a  [ /  (x ) —  6 1 <  e  TeHrcH3JiHK 6 a w a p H J ic a , 'A  co h  (jjynKuHHHHnr a iiy K jaA a  y n r  
(moc paBHUiAa q a n )  to m o h jih  j ih m h th  APHHJiaAH. 4>. y .  t .  ji. l im  f (x) =  b eKH

/  (a +  0 ) [m oc paBHuiAa l im  f  (x) =  b eKH /  (a —  0)] chm boji 6HJiaH 6e jirn .n an aA n . 
x-*a—0

OyHKUHHHHHr a Hyi^TaAarH JiHMHTHAa h (jiapKJiH y jia p o n  (k,. n p e ^ e j i  (jjyHKUHH) 6y 
^o jiA a x  apryM eH T a Hy^TaiiHnr ry jiH ^  aTpoij)H/ia 3M ac, 6aJiKH yHHHr yH r (moc pa - 
EHiuAa q a n ) TOMOHAarn hphm aTpo^H A a y 3rapaA H . OyHKu,HHHHHr yH r tom ohjih 
MeKCH3 jihm hth  TymyHqacH ^aM (jiyiiKUHMHHiir qeKCH3 jifm h th  TyuiyHqacH  naCH 
TaipH(j)JiaHaAH.

f ( a  —  0 ) =  f  (a +  0 ) u iapT  (jjynKUHHHHnr l im  /  (x) jihm hth  MaB»(yA 6y jm -
x-*a

u i h h h h t  3a p y p n ft Ba eTapjiH  mapTHAHp. l im  /  (x ) j ih m h t Cnp TOMOHJiaMa /  (a —  0) 

ea /( .a  +  0) JiHMHT^apAaH <J>ap^jm paBHiu^a dawaH' ^yHKUHHHHHr hkkh T0M0iwaMa
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jihm hth  a e 6  anw iaK B . Arap a = 0  6 y jic a ,  y  ){OflAa 6yHA3fi esHjiaAH: x -* +  0 [x --■■ — 0,
M + o), f ( -o )] .

Mnco.n/iap'

1 1 1
1) /  M  =  l 'm —  =  +  oo, lim  —  =  —  oo;

x  x -*+ 0  x - f —O x

2) /■(.¥) — --------— r  , lim / (x) =  0, lim f (x) =  I ;
— x - + o  o

1 +  e*

_ l

3) f (x) = 2  *, l im  f (x ) =  0 , l im  f ( * ) = + o o .  
jr-^+ 0  *-►—o

FIPE/lEJTbH A 51 G<t*EPA —  JTHMM T C4>EPA —  JIo6a<ieBCKHfl reoMeTpHHCHAarK 
o p n c ije p a im w r ( ^ . )  yaH.

HPEj*EJlbHA« TO W A  -  JIHMHT HV^TA. 1°. TynjiaMHHHr JI. h. inyHAaft
M Hyi^Ta7iipKH, yiiHHr xap ^atiAaft arpofJjHAa (k . OnpecTnocTb t o tk h )  ujy TynjiaM- 
h h h t M  a 3h <[>ap ĴiH KaMHAa ciiTra ny^TacH C^jiaAH. ByHAaH myHAaft xyjioca mh- 
i^aAHKH, JT. n. i ih h t  j^ap ^annafi arpo-twAa MaSKyp TynjiaMHHiir qeK cra K^n Hyi^TacH 
CyjiaAH. TynjiaMiiMnr JI. h. ryn/iaMHHnr y3Hra i^apaiixjiH 6(/,ih luh  jqaM, ^apauJJiH 
6yjiM ac^i:rn  MyMKHH. ,

M n c o ju ia p : 1) n Ta HflTypa-i c o iu ia p  ryn /iaM H iiH iir JT. h .  CyjiMafiA11; 2 ) | / ”/i —

—  ~  K ypH iim iiH A ani coHJiap lyn jraM H iiH nr JT. n .  JiapH lieKCH3 K yn, qyHOHTO

1, |^ 2 ,  1 ^ 3 . . .  ( 6 y  epAa n r,a m —  6np-6H pH ra  6 o p j ih ^  6yjiM araH  );o.nA a 6apMa 
H a T y p a ji co h  h;HftM aTJiap i<;aCyji n — 1, 2, . . . ;  'm =  1, 2 , . .  . ) ;  3 ) TeKHc-
JW KAarH A O H paiiH nr h h k h  H y ^ ra J ia p H jia n  H fo p a T  T y n jiaM iiH H r J l. h. JiapH  A O H paiiH iir 
o a p q a  hm kh  n y K r a j i a p n  Ba m y  A onpaH ii n e ra p a J ia Q  T y p ra H  a ftjia H a iiH H r G ap q a  H y ^ - 
T a j ia p n  C y jiaA ii; +) $ a 3 0 H H !ir  M  (x, y, z) n y ^ r a J ia p H A a n  T yaH JiraH  (C y H A a rn  x, y, 3 
K O o p A H H a ia jiap  ^ a p  x h ji  p a u n o H a j i  c o iu ia p )  TynjiaM  yqyH  (j!a30HHnr j(a p  i^aHXaS 
H yK jracH  J l .  n . C y jiaA H ; 5 )  K ecM aA a y3jiyKCH 3 C y jira H  (JiyiiK U H fuiapH H iir ( ^ .  H e n p e -  
p w B H aa ^ y i iK m ia )  p  | /  (x), g  (x) | =  m a x  | /  (x) —  g  (x) | 6 y j i r a H  MeTpHK (})a3ocHAa

a<x<b
TypJM -TyM an K ynxaA ^apA an  nC opaT Tyn.naM ynyH  ijifflOHHHr ^ a p  n,aHAaft Hyi^TacH 
(«t>hh [a , b\ Aa y3JiyKcii3 P y .iraH  ^ a p  i^aHAaft ^jHKUHfi) J I .  h .  CyjiaAH. B y  A atB o  
y3JiyKCH3 (jiyiiKiiiiHiiHHr K yn*;aA Jiapra t c k h c  m yiH Jiaiu ttiun  TyFpHCHAarH B sftep u iT p acc  
reopeM acH ra  T enr KyqjiHAHp.

2 6. KeTMa-KerjiHKHHnr J l .  h . —  KSTMa-KeTJiHKHHiir x y c y c n f l jihm hth  ( k . n p e A e ji  
iroc Jieflona re  Jibi iocth) .

nPEHEJIbHAfl Wr t KUMH— ^yi iKUHHJiap KCTMa-KeTJiHnr- 
HHHr j ih m h th  (^ .  FIpeA eji nocJieA O BaieJibfiocTH , 1°- nyHKT).

nPE/JEJlbHf)E 3HAHEHHE (f)yiiKut!H — 'jiyiiKUHHHHiir JIHIHKT I^HftMATH —
(JjyHKUHHHHHr JIHMHTH (^ .  OpCAejI (}lyHKU.HH).

I lP E f lE J lb H b lE  TEOPFMbl -  JIMMHT TEOPEMAJIAP ( ^ ra M O J u ia p  HasapHH- 
cnA a) —  >K)TAa K yn racQAwjiHH ite iK T op^apra  6 o f jih k  C yjiraH  TacoAHijjHH MH^AopiiHHr 
6ai>3H xoccajiap iiH H  TaBcw|>Jia6 fepyBim TeopeM aJiapHHiir yMyMHfi hom h. Macajian, 
JL BepnyJiJiH KaiTa conjjap ^ohyhhhh (i .̂ Bojibtunx ‘iHceji 3aK on) 6hphh«h 6yjia6 
i^aTLHH nc ,'o i..'ia raH , A . H . X h h h h h  KaTTa coHJiap KpHyHwm aHHi^jiauiTHpAH —  TaK- 
popnii jiorapn.|)M î oHyHH (k,. n o B T o p u o ro  Jiorapn<j)Ma 3aKOH), n . JI. M e6HiueB 6y  
co^a.na >KyAa ityuin HaTHKaJiapra 3 P h ,h a h  (^  Me6bimeBa HepaBencTBo). KaTTa c o h - 
jiap  KOnyHHHH HinAarauiHHHr s a p y p n f t na KH({voaBHHjiHK luapTHHH cooeT aKaAeMHrn 
A . H . KojiMoropoB (1 9 2 ? )  Tonraii.

S^THMOJiJiap na3apHHCHAa A . M . J ln n y tio B  hcCot a rraH  (1 9 0 1 ) MapK83HH J l .  t ,
My^HM ypHii ryTaAH,
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A a a 6 .: B. B. r  H e n e h k o, Kypc Tfopnii BCposiTHOOTeil, <DH3MaTru3, .IS63; B. B. r  H e- 
/ l e H K o ,  A. 11. K o j i M o r o p o u ,  riptiaejibHhje pacnpe«ejiCHH» ^ jia  cyM M bi cjiy‘iaflnmx bcjih- 
HHII, r0CTCXH3A-lT, M ., 1949.

AH'|> j>epeHU,Haji TeHrjraMaJiap cncTeMacHHHHr jihm ht h h k jih  — xOy (})a3aBHH (Jiaao- 
h h h t e n n ^  TpaeKTopHacH, jiT>HH 6y  AH({>(j>epeHUHaJi TenrjiaM ajiap cHcreMacHHHyr xOy 
TeKHcJWKAa nyftnflarn x o ccara  sra  Oyjiran enHK arpn <iH3Hî HH H(j)OflaJlaHAHran 
x =  x (t), y  — y (t) xycycHH c ihm h^hp : Jl. u . HHHr anqa Top ^aai^acHMOH aTpo^HAa 
Cnjiana/inraH TpaeKTopnnjiap y n ra  /-•* -)■  oo Aa (TyppyH JI. u .) eKH t -*■—  oo Aa 
HKHiijiama/iH (TyppyHMac JI. u .)  Skh OyjSMaca / -*• -j- oo na 6np khcm Ba t -» —  oo 
Aa ^ o jiran  6 ap  ^hcmh H^HHJiauiaAH (apHM Typr-yH JI. u .) . MexaHHK Hyi^TaH Ha3ap- 
fl.au i^aparaHAa, iypFyH JI. u.. cHCTeMaHHHr pewHMH ap3HMaran A apaw afla 6y 3HJi- 
raii/ia KaiiTaflaH aBTOMaTHK paBHiuAa THKJiaiiaAHraii aanpaft pewHMHra moc KCJiaAH.

A rap r Ba q) — TeKHCJiHKHHHr ^v t6  K00p/»!iiaTa.iapH 6yjica, r =  1 Gy-iran^a xOy 
TeKHCJiHK^a JI. u. 6 y jia ^ H .

A A a6.: A. A. A h o h o b, C. 3 . X a fl k h h, XeopHa KOJiedaHHft, h. 1. rocTexH3#aT, 
M .—JI., 1937; B. B. H e m u  u, k  h  it, B. B. C t  e n a h o 8, KanecTBeHHaa Teopna ^H ^epeni^H - 
ajiLHbix ypaBHeHHfl, focTexH3AaT, M ., 1949.

nPE^CTABjiEHHE rpynnw  — rpynnAMMHr tacbhpjiahhuih  — 0  rpyn-
naHH ym a rpynnaA aii ojiHHraH ^ a p  i^aiiAaft g i, g«, g ~ 1 SJieMeHTJiap yqyn  esHJiraH

uiapTJiapHH naiioaTjiaiiTHpyBMH n- TapT«6jiH MaxcycMac KBajipaT M aTpnuajiap ".rynjaa- 
MHra P aKCJiaHTHpHiuAnp. g , • g,, aa g ~ 1 3JiPMeiiTJiap rp ynnaA arn  KynaihMaiiH k i  
TecKapn sjieMeHTHH, P ( g , )  P ( g 2) Ba P ( g ) ~ J—-MaTpHuaJiapHH KynaHTHpnui Ba tpc- 
K apn MaTpHuaHH Cnji^npaAH. AocTpaKTpon; paum iiA a aiiiran A a, T. t .  rpynnaH H  n- 
TapTH6jiH 6apqa MaxcycMac MarpHuaJiap rp y n n a c n ra  raM0M0p(j)H3MHAHp (i^.). n cohh 
T. t .  Himr yjinaMH /ie6  arajia/;H. n yjmoBjin qH3Hi ĵiH L (})a3o/i,a (i^. JInHeflnoe 
np0CTpaHCTB0) Ma-bJiyM 6a3Hc TanJiam ^a P (g) ,  g (  G MaTpHuaJiap ury (JiaaonHnr 
>jh3h^jih aJiMauiTnpHuijrapHHH H(])OAaJiaflAH. Arap uiyu^afl h o jim sc  xycycHii N  cz L 
* a 3 0  o c th  ( v  ri0Anp0CTpaHCTB0) Mae>KyA 6yjicaKH, >{ap i^aHAafl g ( G  m  x (  N  yqyH 
P ( g )  x ( N  6y jica , y ^OJiAa I \  t .  hh KejiTHpHJiaAHran T. T. Ae iJHJiaAH, aKC x,o.iAa 
KejiTHpHjiMaflAHraH P . t .  AeflnJiaAH. X ,03nprn  B ai-j/ia  F .  t .  H aaapnncH  a .n re6 p a , 
(jjyiiKUHonaji aHajih3 Ba n yjiMOBJiH AntJictiepeimHaJi reoMeTpna qerapacHAa eTraH aima 
KaMOJi T o n ran  H aiapnjiA H p. B y  coxaA a )K- K )H r, 3 .  KapTaH, I . B eflji, H . IU yp , 
H. M. P e jib ^ a n A  K a rra  H aiH H O Jiapra  a p m u ra n j ia p .

MHcoJiJiap: 1) 3  3JieMeiiTAaH Ty3HjiraH (1 2 3 ), (1 3 2 ) , (2 1 3 ), (231 ), (3 1 2 ), (321) 
ypHHra ^yflHiujiap rpynnacn (k;. IIoacTahobkb) rpynna lacBHpjiaHHmHHH o/iaAH, 6yiiHiT 
yqyH i\ywnAarn<ia 4>apa3 iyuiaMH3:

nPEAEJlbHblK UHKJI-JIHMMT UHKJI.

M h co ji:

/ 1 0 0 \  / 1 0 0 *  / 0 1 0 \  
P  (123) =  010 , Z5 (1 3 2 ) =  001 , P  (213) =  100 , 

\ 0 0 1 /  \ 0 1 0 /  \ 0 0 l /



852 n P E K P A IU E H H a  TO^KA

/001 \  / 010 \  /001 \
P ( 2 3 1 ) =  100 , P (3 1 2 ) =  ( 001 , P ( 3 2 1 ) =  010 ;

V01-0 /  \ 100/  \  100 /

2) X^ap K,anAaft G rpynna ^aMMa g  f G  jiap y iiyn

P ( g ) = E

TewrjiHK 6nJiaH atm iviana^nran T. t .  ra 3ra. By ep^a E  —  n- TapTiKwrn OnpjinK 
MaTjJiiua. ByHAaii T. t .  TpHBHaji T. t .  aiaJiaAH.

t  ,
A.T.a6.: <t> JX. M y p a a r a H ,  TcopHyj npe^cTaBJieHnft rpynn, HHivHmaAaH TapHCHMa, VJl 

1950,

nPEKPAIUEMHH TOHKA — TyXTAUl HYKTACM — srpn iH3ffl  ̂ y3H^a^Hran 
(ftyi^ 6yjia^H raii) Maxcyc ityt^TacH. M acajiaH , Koop^HHaiajiap 6oiuh y =  x Ig x srpn 

4H3HH, yqyn TyxTaui iiyKiacH GyJia^H (228- pacM).
n P E 0 BPA3 0 BAHHE —  AJIM AUITHPHUl —  j a p  n;an- 

flaft TaCnaTjiH hkkh TynjiaMHHHr sjieMeiiTJiapH ypiacH fla- 
th  uiynAaft m ocjihkkh, 6Hpop X  •'TynJiaMHHHT >;ap 6np 
x 3JieMeHTiira Ci<pop Y TynjiaMHHHr (yMyMaH aftTranfla, 
6 o u i^ a ia  lynjiaMHHiir) MyTJiai^o Taftnn 6 ap  y sjieM em n 
moc KeJiTHpHjia^n. A . fle6 KynHima aftHH Cnp TynJiaM- 
HHiir x Ba ii =  /  (x) sjieMCHTJiapn opacH flarn y3apo  6np 
^HftMaTJiH mocjihk TyiuyHHJia^H. reoMeTpH^Aa KynHHwa 
Hy^TawiH A. jiap ypranHJiaflH, 6y A . jiapAa 6Hpop Kyn- 
xHjijinKiiHiir (m i3Hf;, cHpT, <j)a30HHFir) j^ap 6np Hyi^TacHta 
yuia KynxHjijuiKHHiir (i^. MiiorooGpa3He) yMyMaH aftTraii- 
Aa 0ouiK;a nyi^Tacn moc i^hjihQ ^yfinjiaAH, h t.hh  HyKTaBnft 
A. jiap — nyi^TaRHH TynjiaMHH (KynxHJiJiHKHH) y 3HHH y  it!- 
ra  aKCJiaHTHpmuAHp.

Arap TOKticJiHKHHHr nyi^TaBHft A. J iap n  TeKiiiHpHJica, yjiapHH

x' =  f (*. y), y' =  <p (x, y)

<J»pMyjiajiap opi^ajm ncjioAajiam MyMKHH, 6y  ep^a (x, y) n y ^ T a — acJio6pa3 (opfirn- 
hsji), (x', i/ ')  Hyi^Ta —  o6 pa3 (KonHa).

TeKHCJiHKHHiir KynqHJiKK Hyi^Tatiiifi A . jiapn  rp y n n a  (t^.) TauiKHji K,HJtaAH; Ma- 
caaaH , TeKHCJiHKHHnr la f t tm  nyi^Ta, M acaJiaH, KoopAHHaTajiap 6oiuh aTpo^H/ta afijia- 
iiH m jiap rp y n n a c H , n ap a ju ie ji K yqH pm iiJiap  rpynnacH , ?(apaK aTjiap rp y n n ac H  (6np- 
hhim Ba hkkhhmh Typ), yxuiaiitjiHK rp y n n acH , aijKjiHH A . Jiap rpynnacH  (MapKa3nfi 
a  ^*HH Ba 3KBiia(}'(^Hii), npoeKTHB A. Jiap  rpynnacH  Ma-bJiyM; npoeKTHB A. Jiap rp y n n a c n  
KeHraiiTHpHJiraH (npoeKTHB) TeKHCJiHKHHHr y3apo 6np i^HftMarjiH 6ap>ta nyKTaBHti A. 
JiapHAaH H6opaT 6yjiti6 , y jiap ^a  TyFpH 'iH3Hf; TyppH qH3H^Ka yTaAH:

x =
UjX +  b \y  +  Cj 
ax  +  by +  c 

a^x +  b2y  +  c2 
y ~~ ax +  by +  c

a i  ci
c<i

a b c
^ 0 .

A. h h h t  6 y  'Jiopw yjiaJiapH A ait KypHHH6 TypH^AHKH, ax +  by +  c =  0 TyppH mh- 
3hh iic k c h 3  y3o^jiaiuraH (xocMac) TyppH <iH3H^na yTaAH. J^apaKaT, Ky3rycHMOH ai:c- 
JiaiiHiu, y x u tau ijn iK  Ba HHBepcHfi (i^.) A. h a 3 h  H6opaT 6yJiraH  ^aM^a aftjiaita >ia 
TyFpn >iH3H^jiapHH aftjiaH a § k h  TyFpH MH3Hf;jiapra yTKa3yBHH AOHpaBHft A. jiap  
rp y n n ac H  j^aM M aiJiyM . O j ia h h th  A. Jiap rp y n n a jia p H A att (TyFpn MH3Ht^jiapitH TyrpH 
mBni^jiapra yTitaiyo<tH  m h3hi^jih A. jiap rpynnajiapH A aH ) (J)apt;jiH paBHtuAa AOHpaunft 
A. Jiap 6npauH OH aji aJiM auiTH pH uuiap A e6 aTajiaA H , h i h h  6yHAaft A. j ia p ^ a  tc k h c *  
JtHKAarH Hyi^TaHHtir x  Ba y  K oopA H H aTajiapn T e n iu t j ia  H ytvra iiH rr x  Ba y  K oopflinia- 
Tajiapw .opi^ajiH panHottaji paBiiui^a H^OAaJiaHa^H,
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TeoMeTpHHAa TeKHCJiHKHHHr Hy^TajiapHHK Typpn w H 3Hi^a Ba TyFpn \h3hi^< iii 
'ay i^T ajiap ra  jT K asaA H rad  A. Jiap  J{aM, M acajian , 2 - TapTHSflH srpH  nH3HKi^a HHcSa- 
t a n  ^ y rQ  A. Jiapn  ypraHHjiaAH. ^ a p  6 n p  A . rp y n n a c H  <j>HrypajiapiiHiir G aw w  xoc- 
CaJiapHiiH y m a  A. r p y n n a c n r a  HHcSaTaH yarapTH pM aS (HHBapnanT) cai^nafiA n. tlly- 
HHHr y iy H  ^ a p  6 n p  A. rp y n n a c H  reoMeTpHK (jiHrypajiapHHHr y3  xoccajiapHHH, y j  
reoMeTpHACHHH aH Hi^jiafl^n. M acajiaH , ([)HrypajiapHHHr MeTpHK, a(|x})HH, npoeKTHB Ba 
6om i^a  x o c c a j ia p a  ypraH H Jia^H  (i^. SpJianreH C K aa nporpaM M a). A . rp y n n a cw  Hai^a- 
A ap Top 6 y jic a ,  y  <Jwrypa.iiapHHHr HHBapnaHT xoccajiapH H H  uiyH qa Kyn ypratiaAM , 
yHHHr Ma3MyiiH iu y H ia  6oft S y jia /ii i .  T p y n n a  H a ^ a a a p  KeHr 6 y jic a ,  y  (jw rypajiapH H nr 
HHBapnaHT xoccajiapH H H  u iy n q a  KaM ypraH a^H , 6 y  x o c c a jia p  (|)HrypaHHHr p n r a  
u iy im a  q y ^ y p  6 ofjihi^ OyjiaAH- O nrypajiapH H H r yMyMHftpoi^ x o c c a J ia p a  TonojiorHK xoc- 
c a j ia p  6y jiH 6 , 6 y  x o c caJ iap  ^ a p  ^an fla ft TonoJiorHK (y 3 a p o  6 n p  ^HftMaTJiH Ba y3jiyK- 
CH3) aJiMaiUTHpHUuiap^a HHBapnaHT 6yjiH fl ^ o jia sep aA H . <J>arypaJiapijHHr TonoJioriiK  
X o c c a jia p n ra  yjwaMjiHK, 6oFJiaMJiHK, opneHTHpjiaHyBqaHjinK Ka6n x o c c a jia p  KHpa^H.

A a b S . :  H .  B .  E  4" *  m 0 b , B u c u ia a  reOMCTpHa, M .— J l . ,  1953; <I>. K J i e f l H ,  B b ic m a a  r e o -  
M e ip H a . M .— J I „  1939; <t>. K jieB H , 9 /iew e H T a p H a a  MaTeMaTHKa c  t o i k h  3 p e im a  a u c tu e f t ,  M . —  J l „  
1934; 5 K . A  A  a  M a  p . S jiC M etiT ap n aa  reoM eT p H a. q .  I .  M .r y q n e f lr H 3 , 1948.

I1PE0BPA30BAHHE KOOPflHHAT — KOOPflHHATAJlAP AJIMAUITHPHUI —
6np KoopflHHaTajiap cncTeMacH^aH ^ o u ^ a c H ra  y ram . K. a. MacaJiaca y3rapyB'iH M  
Jftyi^TaHHHr 6np KOopAHHarajiap cHCTeMacH^arH KOopflHHaTaJiapHHH CHJiran ^oji^a yn:a 
Hyi^TaHHHr Com^a KoopAHnaTaJiap cHCTeMacHAarn Koop^HnaTaJiapHHH TonHuiAao h6o- 
paT. M  nyKjTaHHHr HKKaJia (sckh Ba hhth) KoopAHHaTajiap cncTeMacHAarH K00pAHHa- 
,TajiapHHH 6np-6npnra 6ofjiob>ih (})opMyjiajiap K. a. (jiopMyjiaJiapH ae6 aTajia^H. 
MacaJian, TyFpn 6ypiaKJiH 6np xOy AeKapT KOopAHHaTaJiapn cHcTeMacHAaH TyppH 
6ypqaKJiH doiui^a x'Oy’ A^KapT KoopAHHaTaJiapH cncTeMacnra yTHiuHHHr K. a. (fop- 

.Myjiajiapn ^yftHAarH KypHHHuiAa 6yjiafln:

x '  =  (x —  x 0) c o s  ct +  (y —  (/0) s in  a ,  
y '  =  —  (x —  x 0) s in  a  +  (y —  y0) co s a ,

TecK apn yTHiu (j)opM> JiaJiapH 3ca:

x  =  x 'cos a  — f,'sin a  +  xa, 
y  =  >:rs in  a  +  ( / 'c o s  a  +  y0.

6 y  epA a xa, y0 —  imrH KoopAmiaraJiap 6 o iu h  0 ’ h h h t  3 ckh  KOopAHHaTajiap CHCTe- 
M acHAarn KoopAHnaTajiapH, a  —  Ox Ba 0 ' x '  y ^ j ia p  opacH A arH  6ypqaK .

T^ppn 6ypqaKJiH KOopAHHaiajiap CHCTeMacHAan ^ y i6  KoopAHiiaTajiapn cncTeMa- 
CHra yrauiHHHr K. a .  ({lopM yjiajiapn (a S c u n c ca J ia p  yi^H i^yTS yi^n 6 hji3 h ycTMa-ycr 
TyuiaAH):

p  = V x *  +  y \  sin<p =  ; p ^ = ,  cos<p =  p ^ = ,

TecKapH yTHui (jiopMyjiaJiapn aca:

x  =  p c o s q ) ,  // =  p s i n  <p.

KoopAHHaTbi TepM iiiiHra ^aM K,apaiir.
flPHBJlH>KEHHE W H K U H H —4>yHKU,HflJlAPHHHr HKHHJlAUlHlllH. <l>. ft. 

uiyHAan nCopaTKH, 6yHAa 6epHJiraii cjjyHKiiHnra i^apaG yiiAaH w y ^ a  03  4>ap^ i^HJia- 
AHraH na Hi^HHJiauiyBHH (bynKUHHJiap oHJiacHAeK TafiiiH 6 n p  o n j ia ra  ^ a p au u iH  6oiun;a 
(J>yH!«tHa T onH Jia^ii. fl^HHJiaiuyBMH (j)yHKU.HH oepH JiraH  (j)yHKu,HHra 6epH jiraH  Hyi^ra- 
jiapAa ycTMa-ycT TyuiH6 ^ o /ira n  xycycHft j40j1.ua HHTepnojiauHHjiaui ea HHTepnojia- 
UHifjioBqH (^yHKuHH TyFpHCHAa rannpHJiaAH (i^. HHTepnojiHpOBaiiHe).

B n p  (JiyHKLiHjiJiapiiH y j ia p ra  M atJiyM  MatHOAa hk,hh 6 y jiraH  6ou iK a (j)ynKUHHJiap 
6HJiaH ajiM auiTH pnui M acajiacH  M aieM aiHKa Ba yiiHHr TaTfiHi^jiapiiAa Te3-Te3 y q p a 6  
TypaAH. M ypaK K a6 (fiynKii,Hs.jiap ^HCo6jiauiHH ocoHJiaiiiTHpHai ynyH c o A A a p ^  (jiyHK- 
UHHJiapra eKii M acaJia uiapTH 6HjiaH anHi^JianyBMH tjiyHKiiHBJiap o H jiac n ra  ^ a p a iiu n i

23— 1334
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$ y H K iu w jia p ra  ajiM aiiiTHpHjiaflH . 3 k c nepnMeHT HaTHjKajiapHHH m iijia S  h h ^ h ih  aaTH- 
w acH fta  9Mn»pHK (jiopM yjia jiap  (k .) ^ o c h j i  i^HjiwiaAH, 6y (JiopMyjiaJiap c[)yfiKu«5iM p r
HHHI* 6 a t 3 H  S^HHJiaiUHUJH 6y Jia A H . 4>. St. ■ <j>yHKIlHHJiapHHHr y 3U H H  T O A V * K  ^HJtHUI

BOCHTacHAHp. KyrwHMa O. a. yqyu T a flrn  Aapa»<aJiH ajirefipaHK P„ (x) =  ajpe" +  
+  1 +  . . .  +  a„ Kyn^aA, R (x) =  Pn(x):Rm(x) pauHOHaji Kacpjiap, T„ (x) =*

n
a  V

=  -5- +  (a ft cos k x  +  p* sin kx)  KypHHmiiAarH TpHr0H0M6TpHK ncjiHHOMjiap eKH 
* = i

n

yMyMaH q) (x) —  ^ C *  «p* (x) KypminuiAarH Kyn^aAJiap i^yjijiaHnjiaAH, 6y ep^a (p*(*) 
f c = i

j ia p  6epH jiraH .
3 Hr nxmn TeKHC Hi^HHJiauiHuiJiapHH TonniiiHHHr aMaJiaft MCTOAJiapHHH 6ejirHa- 

jihk MaTeMaTHK Bajuie Ilyccen, cooeT MaTeMaraKjiapHAaH E. fi.  PeMe3, C. M. Hh- 
kojilckhh, A. H. KojiMoropoB ap arran . Jl^HHJiaiUTHpyBwH (jjyHKuHSijiap oHjiacn ^ap 
HaHAafi [a, b ] KecManarH ajire6paHK Kyn^aAJiap OHJiacn 6yjica, y ^ojiAa 6v OHJia 
6ofjihh 6yjira H  napaMeTpjiap c o h h h h  aima KaTTa i^hjihS TaHJia6 o jih 6 , a^HHJiauiHni 
xaTOCHHH ^ap ^aHAaft /  (x) (jjynKUHa y qy H  HciaraiiMa w y^a k h h h k  i^hjihiu MyMKHHJ 
6yHH HeMHc MaTeMaTHrH Befiepiurpacc h c 6 o t  3iraH. By xocca $yHKu,Hsuiap cncTeMa* 
CHHHHr TyjiajinrH  a®6 aTajiaAH; 6apqa y3jiyKCH3 ea AaBpnft (JiyHKUHajiapra HHc6araH 
TpHTOHOMeTpHK (byiiKUHnJiap CHCieMacH ^aM 6yHAafi xoccara sra . UUy cala^AaH 
fl^HiiJiauiTnpyBtii! $yHKUHHJiapHHHr TpnroHOMeTpHK cHCTeMajiapn 3nr Kyn HiujiaTH- 
j ia A H .

Xo3Hprii Bai^TAa MaiuHHaAa ^Hco6jiaui lexHKKacHnHHr Kenr phbo>k ToriHuiH 6h- 
jiaH CorJiHK 6yjiraH aMaJiHfi ^THejujiap TyijiaftjiH 4>. fl. Ha3apHflcH MaTeMaTHKaHHHr 
w yaa KeHr Ba Te3 cyp-baTJiap 6Hjian pHBowjiaHyBqH co^acH 6yjin5 nojiraH. B y  Ha- 
sapusira n .  Jl. *4e6HiueB acoc cojiraH, C. H. BepnuiTefiM XX acp 6ouiHAa 6 n p  
i^aTop acocnii ((}iyHAaMema.i) H arajiojiap ojiran. <I>. «. Ha3apHsicHra cobct MaTeMa- 
THKjiapHAan M. B .  KejiAHui, A. H .  KoJiMoropoB, M. A. JlaBpembeB, C . M. H h -  
KOJibCKHft, C. H .  MeprejiHH'KaiTa ^ncca i^yiUAHJiap.

A A a 6 . j  n .  J I . M e 6  b i m e B ,  I lo j iH o e  c o 6 p a H H e c o h h h c h h S ,  t .  2 — 3 ,  H 3 A -b o  A H  C C C P . 
1 9 4 7 — 1 9 4 8 ; H .  H .  A  x  n  e  3 e  p ,  JleKi^HH n o  TeopHH annpOKCHMau,HH, r0C T exH 3A aT , M . ,  

1947; C . H - M e p r c j i n H ,  PaBH O M epH oe npH6jiH5KeHHe (})yHKu,Hii K 0M njieK cH 0fl n ep eM eH H ofl, 
y M H ,  7 :2 , 1952; C .  M . H R K O J i b C K H f l ,  npH 6jiH }K eH H oe npeACTaBJieHHe {J)yHKu,Hfl, 1 9 5 3 .

nPHEJlH)K£HHOE HHTErPHPOBAHHE — TAKRHBHPI HHTErPAJlJlAUl —
^ H C o 6 j i a iu  M aT eM aT tiK aC H H H H r A H <3i<}iepeHm iaji T e H r j ia M a j ia p H H u r  T a ^ p n 6 H H  eM H M Jiapn  
6 h j i b h  u iy F y ju i a H a A H r a H  6 y jiH M H , T. h .  HHHr 6 h p h h h h  M a c a j i a c n  H H T e rp a J iJ ia p H ii  r a i ^ -  
P h 6 h S  ^ H c o O j ia u iA H p  ( s u r  c o A A a  ; /  =  /  ( * )  A H (})(J)ep e iiu H aji T e H r j ia M a iiH i ir  e q H M H ra  
m o c  K e j i a A n r a n  la i^ p H C H H  } ^ h c o 6 ) .  H H T e r p a j in H  M a u iy M  c jiy H K U H fljiap  o p i^ a J iH  H(j)OAa- 
J i a 6  6 y j i . \ i a f tA n r a H  ^ o J i J ia p A a  yHH a m i n  ^ t i c o 6 j i a m  m>’m k h h  6 y .T M afiA H , u jy H H n r  y q y H  
6 y H A a ft  j^ o J u i a p A a  T. h .  h h h t  a iia .a H T H K  M eT O A Jiap n  ^ y j i J i a i i n j i a A H .  B y  M eT O A Jiap  
6 i i J ia i i  H i u j i a r a i i A a  i iH T e rp a j i  o c T H A a r n  f[)yH K m i!i H H T e rp a J iH  o c o h  ^ H C o 6 j ia n a A H r a H  
C o m i^ a  ^ y n K i u i H r a  T a i^ p n S a H  a jiM a m T H p H jia A H . B y H A a f l  (jiynK U H Ji c n if iaT H A a  h H T e p -  
n0JiH U .H 0H  K y n ^ a A .  n v i H  H i n e r p a A  o c T H A a rH  c jjy n K n n s i r a  6aT>3H x t H y i^ T a jia p A a  ( h h -  
T e p n o J ia u .H H  T y r y H J ia p H A a )  y c T M a - y c i  T y m a A H r a n  K y n ^ a A  o J im a A H .  H a r n y K a A a  o j ih -  
a a A H ra H  c} )o p M y jia J ia p H H H r ( ^ .  K B a ; ;p a T y p H b ie  ( jio p M y jiu )  k \ > p h h h lu h  ^ y f l H A a r m a  6 y -  
J iaA H :

b

l /  (x) dx  =  (xu  .................... n, b) f  (x[) +  R,

6y epAa R — R (n )  — T. h .  HHiir Ma3Kyp (JiopMyjiacniiHHr xaTOCH. Arap Hirrepnojia- 
UH/i TyryHjiapHiiHiir cohh n 6 y jic a , y ^ojiAa n — 1 a3h Kii^opH 6yjiMaraH Kyn^aA- 
JiapHHHr HHTerpajiJiapH aHHi  ̂ ^Hco6jia6 TonHJiaAH.
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MiiTerpa/iH KBaApaTyp (bopMyjia ep^aMHAa aHHi^ ^Hco&naS TonnjiaflHraH Kyn- 
^aAHHnr aap aw acn H H  HHTepno/inu,Ha TyryH JiapH im  axum  ranm 6  o jih u i & fm  6hmlh 
OmHpHLU MyMKHH. B y  a a p a w a  n h h h t TafiHH Cnp ^HftMaTH^a ^ an q a  roi^opH 6 ^ c a ,  
T. h. (jiopMyjiacH aiyHnajiHK aHHt; a« 6  ^H co6^ana/(n , K yn n n tia  xaTOHH KaMaftTHpimi 
Ba MyMKHH ^ a jia p  coAAapoi^ At Ko»J><j>HHHeHTJiap ojihui y«iyH [a, bJ H H Terpajuiaiu 
lcecMacH KjHCM^iapra 6y jim ia /(H  e a  yjiapHHHr ?;ap SnpHra T, h . HHHr TanjiaC oJiHiiraH 
<}>opMy;iacH Taifiiii^ 3Tii.?ia;(n. [a , b\ KecM ann m Ta TeHr 6y.iaKKa 6y;icaK  Ba ^ap  Cwp 
KecM a^a n n r e r p a . i  ocTHflarH ({jynKHHHHH KecMaifflHr yq jiapH fla  H H ie rp a ji ocTH/farH 
(JjyiiKUHH CiiJian 6 n p  xii/i 6 y .'ia /(H ra ii qiraHi^jiH cj)yHKii,HHra ( J ih h  6hphhmh A apaw ajiH  
K ynx^A ra) a jiM au irapcaK , TpanenH H Jiap c})opMyjiacHra 3 ra  6yjiaMH3:

b

^ f { X) d X = t = ^ \ ^ ± M + y i + yi +

a

6y epfla x* =  a, xm =  b, y , =  f  (xt), R  <  ~  M2, Ma =  m ax I f"  (x) |. Arap
12m 2 a<x<bi

6yjiiiiiiflaH ^ochji 6yjiraH  m  KeCMaHHHr j^ap 6apH/ia HHTerpaji ocTH^arH f  (x) 4>yHK- 
UHHHH KecMaiWHf yqjiapHfla Ba ypTacH/ja y3H 6HjiaH 6«p xhji 6yjiaflHran hkkhhmh 
AapawajiH Kyn^a^ra ajiMaiuTHpcaK, napa6ojiajiap (tiopMyjiacn (Chmiicoh (jiopMyjiacH) 
^ochji 6yjiaAn: 

b
f  b — a.
j f  (x) dx =  1 [i/o +  +  2(/j +  4 j/g +  2(/4 +  . . .  +  +  J/2m] +  R,

a
6y ep,na x0 =  a, x2, ..................  =  6 — , [a , b] KecMaHH m Ta Te«r 6y;iaKKa 6yjiHin
Hyi^TajiapH, xlt ................  xim_ x —  6y ^HCMJiapHHHr ypTajiapH, ijj =  f  ( x j ) ( j  = '
» = 0 , 1, . . . ,  2m),

R  <  ( * Z L ? \ 8 • M 4 =  m ax / IV(*).
\  2 )  90m* 0<x<b ’

HHiepnojiHHHH tyryHJiapH [a ,  b] KecMaHH TeHr 6yjiaKJiapra SyjiCHH Aeran Ta;ia6fla« 
0̂3 KeqcaK, f|iopM yjiaHHnr aiiHiyiHrHHH ouiHpHiu MyMKHH. M acajiaH , F a y c c  (})opMy- 

jiacH uiyH/iaH/iHp:

+ i

j  f (x) dx=A f> f ( x 0  +  A<n)/  (x2) +  . . .  +  A<f> f  (xn) +  R (n).

—l

B y  epfla xt — n- AapaacajiH Jle>KaHjip Kyn^aAHiimir Hji/tH3jiapH [JlejKaH/ip K jn^a,iH
1 dn

Pn (x) =  -n |2 n fafi (x2 —  1)" KypHHHUi/;a 6yJiH6, yHHHr 6apqa HJiAH3JiapH j^ h k ,h h  

Ba (— 1, 1) HHTepBaJiAa eiaAHj;

, ( « )  2  R  (n) _  ^ ™ + '( n V  (2n)
A l = ( l - Xlnp'n(Xl) f  ~  (2”  +  1)[(2«H ]3 (c)

.—1< C < 1  uiapiHH i^aHoaTJiaHTHpyBqH 6npop c yqyH. B y  t};opMyjia/T,an (j)oflAajiai'HJi- 
raHfla AapawacH 2n —  1 /;an  lo^opH 6yjiM aran Kyn^aAJiapnHnr HmerpaJiJiapH h,h». 
MaTJiapH aHHi  ̂ qni^aAH. >Ky^a Kyn n Jiap yqyn xt Ba MHiy;opjiapHHHr waAoaji- 

jiapH Ty3HJiraH.



356 nPH B JlH X E H H blE  METOflbl

• H u terpaflH H H r ra^pH fiH fi ^HftMaTHHH f  (x) ^ocHJiacHiiHHr iiin e p iio jia n H ti TyryH* 
jiapH A arH  lyiftMaTjiapH opKajiH , H iiTepnojiflunsj TyryH JiapH A arn vieKJiH aflHpM ajiap op- 
i^ajiH H$OAaJiaHfli'.raH 6 o iu ^ a  Kyn (jw pM yjiaJiap ^aM  6o p  Ba ^oK a3o.

AflHi^Mac HHTerpaJi HHTerpajuiaiHHHHr to^opH  q e r a p a c n  y3rapyBMH 6 y j i r a »  aHH^ 
MHTerpaJi CH(J)aTH^p ^HcoCjiaiiHC, >KaBo6 6omJiaiiFH>i (JiyHKHH?. ^HftMaTjiapHHHHr * a f l -  
najiH  KypHHHiiiH^a ™ ^aA H - T . h . (jiopM yjiajiapH KappaJiH H H TerpaJuiap yqyH  ^aM 
yMyMjiauiTHpHJiaflH.

WHTerpaJiJiaHyBMH (j)ynKii,HH waABaJi (§ k h  rp a ^ iiK ) paBHUiHAa 6epH JiraH  ^ o jy iap A a  
eKH T a jia6  ^HJiHHaAHraH 3 h h i^ jih k  q e rapacH A a la^p H fin ft HHTerpaJiJiam  M a^ca flra  ojih<J 
KejiraH  ^oJiJiapA a ^aM aM aji^a  T . h .  flaH (})OHAaJiaHHjiaAH. B y  ^OJiJiapAa aaajiHTHK 
weroAJiapAaH T auitjapH , T .  h .  im n r  H iiT erpaji ocTHAarn <))yHKu.HH rpa iJm rH ra  i^apa6 
CouiJiaHFim ^yiiKUHaHHHr rpatjinrH H n Hcam,naH H 6opaT 6 y .ira H  rp a^H K  MeiOfljiapH, 
myHHHryieK, MaTeMaTHK M^rnnHa Ba a c 6 o 6 jia p  (^H co 6 jiam  M am HHajiapn, HHTerpaTop- 
jia p , njiaHHMCTpjiap Ba m y  K a6 n jiap ) HmjiaTH.naAH. T . h . h h h t  a co c n ft M acajiacH  
«<yAa yMyMHH TH n^arH  AH(})(})epeHu.HaJi TeHrjiaM ajiapHH TaKpnCHfi e iH u iA aa  H6opaT- 
Anp- B y  e p a a  ^aM T . h . naTH>KacHHH ({wpMyjia KypHwmiHAa H(}>oAaJiaftAHraH aHajiH- 
t k k  M eioA Jiap 6 o p . B y  Me roAJiapHHnr a co c n ft f o h c h  'eMHMra t c k h c  H^HHjiamyBMH 
4>yHKUHHJiap KeTMa-KeTjiHniHH TV3Hm;T,aH n6opaT  ( ^ a io p j ia p  MeTOAii, I h t u  m c to a h , 
KerMa-KeT H iym jiam H m jiap  M eTo;in, fa jiepK H ii m b to a h  Ba ^0K a30). ByHflaft KeTMa- 
KerJiHKHHtir anMa KaTTa iioMepJiH ^aflHHH ojicaK , a n n iy in K  flap aw acH  HCTaraOTa 6 y ji-  
r a H  H aTH w ara s r a  6y;iaM «3. B y n ra  m hcoji i^hjih6  H3jiaHa§TraH (JiynKUHHHH moc Ke- 
jiyBMH nyKTa aTpofj)H,T,a T efijio p  ^ a ro p H ra  eftnm A an n6opaT  6 y jiraH  MeTOAHH KypcaTHui 
m vm khh, 6yHAan KeftHB 6 y  naT opH im r ^ a p  K aim a K03r|)ct)HUHenTH >;H co6.ia6 MH^apn-
JIHmH MyMKHH.

T . h . h h h t  aHajiHTHK MeTOAJiapH 6HJiaH 6 n p  ^aT o p /ia  c o h jih  M eraAJiapH ^aM 
HUHiaTHJiaAH, 6 y  M eroA-nap H3JiaHa§TraH enHMHHnr aftpHM Hyi^TaJiapAarH ia^pH 6H ii 
^iifliMaTJiapHHH,’ H1.HH * a A B a ji KypHHiimHAarH ^HHMarjiapHHH aim ^jiaiiA H  (P y H re  Me- 
to a h ,  S f ljie p  MeroAH Ba X0Ka3u).

Jl.w(j)(})epeHUHaji TeHrjiaMajiapHH e q n m  y q y H  T . h . hhiit rpadiHK MeraAJiapH ^aM 
^yjiJiaiiH JiaA n. B y jia p ra  AH4>4>e p e H ,iI!aJi TeHrjiaMa 6HJiaH anHK-nanyimH fiy n a jin m jiap  
MaAAOHHAflH 4>oftAaJiaHiim ac o c  i^hjih6 o jiim raH . ICynrHHa coh.iii MeTOAJiap rpai})HK 
UiaKJIAa HIUJiaTHJIHmH MyMKHH.

T . h . MeTOAJiapn 6 o p raH  c a p n  aMa.TH§T yqyH  KaTTa a^aMHHT K ac6 3TM 0iy;a, 6y* 
MeTOAJiap AHCKper HmjiaftAHraH Te3Kop ^ h c o 6  MauiHHaJiapHAa Ba >;ap xhji m oacji- 
jiobhh  ^y-pii-^M ajiapAa aM aJira om H pnjiaA H .

A a & 6 .:  A . H .  K p w  j i o b ,  J I c k ijh h  o  npH dJi H>KeHHbix BbiqHCJieHHnx, r o c T e x H 3 A a x  M . ,  1954; 
B . 3 .  M h a h ,  H u c .ie t it iju ii aH aJiH 3, HHi\riH3Ha,naH Tap>KHMa, H J l .  M . ,  1 9 5 1 ; J I . B . K a H T o p o *  
b h  h,  E.  H .  K  p u J i o s ,  n p H fij iB x e ii i ifa ie  MeTO/jbi B w c m e r o  a n a jiH 3 a , O H 3M aT rH 3, M , ,  1962*, 
j \ .  1 0 .  r i f t H O B ,  C n p a B  iiiH K  n o  HHC/ieHHOMy peuJeHHK) AH(|)4»epeHnHajifaHHX y p aB H en H fl b  nacT H bix  
npOHaBOAHbix, 4> H 3M airH 3. M . 1962 .

n P H E J IH ) K E H H b IE  M E T O flb l— T A K P H B H fl M E T O flJIA P —  ̂ n co O jiam  M aTeM ara- 
KSCHHHiir 6 n p  65'Ji h m h  6 y j ih 6 , y  M a T e M a r a K  (})H3HKa, M a Te M a T H K  aH ajiH3 , a j i re 6 p a , 
reoM*TpHH Ba. G o iu ^a  6yjiHMJiapHHHr acocH ft M acaJia jiapH im  uuina6 'in ^ H m ra  Ba 
yjiapHHHr c o h j ih  HaTHKajiapHHH o j in m r a  ^ a p  x h j i  y c y ju ia p n H  TaT^Hi^ s r a m r a  a jio - 
^aAOpAHp. T .  m. 6epH JiraH  M acaJiaHHHr bm hm hhh 6ou ii^a  M acaJiaHHHr c ih m h  6 h ji8 h  
ajjM amTHpaAH.

T . m. h h  SyHAaft rp y n n a J ia p r a  6 y j in m  MyMKHH: 1) 6H pop anajiHTHK H<})OAa 6h- 
j ia n  6epH jiraH  4>yHKU,H5WHHr x y c y cn f t KHftMaTjiapHHH yHHHr apryM eHW iapHHHHr 6c- 
pHJiraH i\HAMaT.napHra i^apa6  ^H co6jiauiH H H r T .m .; 2 )  K034'4>HUHeHT.'iapH coHJiapAaH 
H 6opaT  6 J j i r a n  aJire6paH K  Ba TpancueHAeHT T eH rjiaM ajiap  bb  m yHAaft TCHrjiaM ajiap 
cHQTeMaJiapHHH eMHiiiHHHr T .m .;  3) (})yHKU.HHJiapHH AH4>4>epeHuHajuiam e a  H H Terpaji- 
/iapH H H r T . m. ; 4) AH(})(})epeimHa.T TeH rjiaM ajiapH H  (oAAHft Ba x y c y cn f t ^ocH jiaJm ) 
H H T erpajiJiauniH iir T .m -

T .M . HHnr BocHTaJiapH f;yftHAarHjiapAHp: 1) (JiopM yjiaJiap a o A B a ju ia p H ; 2 )  4>ynK- 
UHfljiap i\HftMaTJiapHHHHr H iaA aajijiapH ; 3 )  c t o ji ycT H ra ^pnaT H JiaA iiraH  ^ n co 6 Jiam  
M auiH H aaapH ; 4 ) 9 jieK T poH -^H co6jiau t M aojHHajiapH.
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\ a p  6 n p  MacajiaHH e q H iu r a T .  m. h h  T aT dn^ STHiuAa ^ y E n ^ a rK  H uuiapiiH  O aw a- 
p n rn  KepaK: 1) Tat^pHGnii MHf;/i,opjiap aiiH ^jm rH H H iir MaTeMaTHK xapaK T epncT H K ajia- 
p tm ii 6 e p n u i; 2 ) 6 o m /ia n F im  M a tJ iy M b u ia p  aHH^jiHrH M atJiyM  6 y jir a H a a  naTHjKanHiir 
aHHHJiarHHH C a ^ o jia iu ; 3 ) HaTSiwaiiHiir aiiH i^jinrH  CeJirHJianraHHACK 6yJiH 6 m h ^h u ik  
yqyH  6ouiJiaHFH'i Mai>jiyMOT;iapnHiir aHHi^jiHrn ^an A aft 6yjinuiHHH aiiHK^iaui; 4 ) 6 a i.-  
3H Ma^JiyMOTJiap annK,jiHrH naCT 6 y jiraH fla  6ouii^a  M atJiyM OTJiap a im iy in rH iiH  H3jiaui 
Ba ^H cooJia iL 'A a o p T H ^ 'ia  ypnnM acjiH K  y q y H  ^ a p  x h ji  C o u ij ia H F m  M a tJ iy M O M a p  a iiH ^*  
JlHrHHH 6np-6H pH ra  M0CJiaiJTHpH6 o jih u i; 5 ) 6 n p  T0M0H/laH, oxH prH  naTH>KaHH[ir 
^H K ^nrH H H  K epaK Jiiw a h h jih 6  o jih iu  Ba hkkhhm h  TOMOHAaH, ^ncoC jiap iiH  MyMKHii 
l^aAap C0AHa«auiTHpH;u M a^caA H^a >{Hco6jiaui Bai^THAa o p a j iH ^ a r H  iiaT H w ajiap iiH nr 
iHHI^JIHrHHH K y3aTH 6 6opH U I. 

T.m. AaH ^OHAa^anranAa ojim iran HaTHwaJiapAa aji6aTTa xaTO (f^. no rpeu i- 
HOCTb) 6yjia;T,H. JIxjuiTJiaui xaTocn 6oiui^a, m ctoahhhf xaTOCH 6o,ui^a 6yjiaAH.

R xjiH TJiaiu xaTOcH h k k h  ca6 ao A au  naiiAO 6y jiaA n : 6HpHHMHAaH, J^ap ^aiiA aii 
caHO^ cncTeMacH (w yM Jia ,iaii, yHJin caHO^ cncTeMacH \aM ) myp,a Kyn coHJiapHH 
HeKJiH coH A arn pa3paA Jiap  6K.iian e3H iiira  hm koh 6epMaiiAH (M acaJiaH , 1 : 6  c o h h h h  
t c k j i h  K acp T ap an ^ a  §3H6  6y/iMaHAH), HKKHHMHAaH >;H co6jiaui/;a j;o ch .i 6yjiaA H raH  
opTH^Ma pai^aM Jiap T am jiaS  looopiuiaA H .

T.m. Aan ({)OHAa.iaHHjiraiiAa 6epnjiraH  Cou'jiaHrii'1 Maca/ia Tan,pn6Hfi 6ouii^a 
M acajiara ajiMauiTHpHjiraHii y iy H  T.m. hh  HiuJiaTiim naTH>KacHAa MeTOAHHiir x aro -  
jiapn  riafiAo 6y.iaAH- 0 /;aTAa >;ap ^aiiAafi MacajiaAa 6ou/AaHFH'i MauiyMOTJiap a iin n  
MatJiyM 6 yjiMa0AH Ba mynHHr yq\H  ^ncoSjiapA a TaKpHonii 6ouiAaHFHq Ma-bjiyMOT- 
jiapAaH 4>OHAa^iaHHUira Tyrpn Ke,iaAH. HlyHHHr ywyn xaTTo 6 a p ia  ^nco fv iap  h x jih t-  
JiaHMacAaH anHh; CajK apn/iran 6v.ica xaM, >;Hco6jiap HaTH>KacH aiiHi^ CyjiMan, Tai^- 
pnOnii 6yjiaAH-

MacaJiaHH T.m. 6it.iaFi eMiiuiAan ojiHHraH cihm  x a io c n  xaTO jiapnniir yMyMHii 
TabCHpH op^a-iH 6e.irn ,:iaiiaAH. Bnpop m h ^ao p h h h t ^a^Hi^Hii ^hhm3 t h  6HJiart T a^pn- 
6hh khhm bth  opacHAarH aiiHpMa a6co.'noT x a ro  Ae6 aTajiaAH. OAaTAa MH^AopiiHiir 
aHHi^ FjHHMaTH M a w y n  6y.iMaiiAH, uiyiiHHr yqyH a6cojiioT xaTo >;aM aiiHK, MatJiyw 
9Mac. AMajiAa aScoTioT xaToim nr qerapaJiapH  KypcaTHJtaAH- A6co.ik>t xaToiiHHr Tai^- 
pnOnS MHKAopHHHr afico.iioT i^HHMaTiira HHc6aTH hhc6hh  xaTO  Ae6 aTajiaAH. H hc6hS 
xaTO OAaTAa npouenT >;nco6n,na ii(t>OAaJiaHaAH Ba H3TH>KaHHHr a n m ^ iitn i y.nqoBH 
CHfjtaTHAa f^aC yji ^ H ji i in a A it.

ApH(|)MeTHK a M a .i .n ap  iiaTiO K a-iapH H H H r xaT O jiapw  ^v ftH A arH  i^ o H A a jia p  6 H jia u  
x ap a K T e p jia H a A ii: 1 . T a ix p n o n ii  MHKjAopjiapHH i^yu iH iiiA a y jiapH H H r a 6 c o jn o T  x a r o j i a -  
pH  I^ylUHJiaAH, ilHFHHAHHHHr HHc6lIH XaTOCH 9C3 I^yUIHJiyBHHJlapHHHr 311 r  K a T ia  r a  
9 u r  k h m h k  h h c6 h 0  xaT O JiapH  opaciiA a  6 y j i a / i n .  2 .  ItKKHTa Ta«;pH6HH m h i^a o p  aiiH p- 
MacHHHnr a 6 c o jn o T  xaTOCH K aM aioaqn  Ba aiipHJiyBqH a 6 c o jn o T  xaT O JiapH H H H r a 6 c o jn o r  
^H H M aTJiapH  HHFHiiAHCHra r e n r ,  M H ^ A o p jiap n  6 H p -6 H p n ra  h i^h h  h k k h t b  T a^p iiG nH  
co h  aiiH pM acH H iiH r h h c Chh  x a T o c n  ( r a p q H  6 y  c o h jiapH H H r >;ap 6H pH H H iir a n o ^ A a  
ojiHHraH h h c 6 hh  x a r o j ia p H  w y A a  KHq hk  6 y j i c a  >;aM) w y A a  K a rra  M H iyiop  6 y j i n 6  
i^o jih u ih  MyMKHH. 3 .  ByAHHM aHHHr h h c 6 h h  xaTOCH 6 y J im iy B q H  Ba 6 y jiy B m i h h c 6 h h  
x aT O jiapH H H nr aS co jiiO T  i^H ftM aTjiapn HHFHHAHCnra T eH r. 4 .  T a ^ p n C n i i  M H K A opjiap 
K ynaiiTM acH H H H r h h c 6 h h  xaTOCH K y n aH T y aq H J iap  h h c Ch h  x a io j ia p H n H ii r  iiHFH HA H cnra 
T eH r.

Mhcoji. IiKKHTa iV, Ba N ,  coiihh KynaflTHpaMH3. y/iapHHHr hhc6hh xaiojiapn 
moc paBHuiAa 8, Ba ea 6yjicHH" 6nno6ap m ,  6y KynaftTyBqiiAapHHHr ^ a i^ H f t  mhk,- 
A opjiapn  i^yiiHAarHqaAHp: 

n [  =  N(  1 +  e i)p N '2 =  N t ( 1 +  e*), N [ N '2 =  N M 1 +  e j  (1 +  e , ) =  

=  jVLiV2[ l  +  (ex +  e 2) +  e ,e a];

e j  Ba e ?, HcyAa khw hk C y /iran H  yqyH  h h  s tT H S o p ra  o /iM aca j;aM 6y/iaA H , 
y  ^ojiAa

N i '  N 2 =  N l N 2[[ +  (e t +  e2)J =  N LN t  +  N LN t(ej  +  e3).
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T.m. (jiopMyjiaJiapHAaH (JwfiflfiJiaHraHAa myHH ^HCoPra ojihui KepaKKB, aRw} 
Cnp (trapMyjiaHM HaTHHCaBHfi aHHi  ̂jihk ^ap xhji 6yjiaAHraH f^HjmC ^ap xBji ycyA 
©ajiaH ratSHi^ s th u i mvmkhh. MacaJiaH,

y3 y5
s i n x  =  x - ¥ + _

H^OAanH hkkh xhji ycyji 6HJiaH ^HcoojiaQ tohhui MyMKHH. ^ a p  6np jjaAHHH ajio- 
ĵ HAa j^Hco6jia6, KefiHH i^y u iH w  M yM KHii. By ^oji^a nxjiHTjiaiu xarocH oxHpm pa3- 
pflAHHHr 1 ,5  CnpjiHrHra re n r 6yjiH inn MyMKHH. H kkhhuh tomoha3 h

U ' ll*120 ~6~ J +  1 j

H$OA«ffa x a io  o x H p n i p a3paA H nnr 0,5 6H pjrarHAaH o p rn 5  KeTa ojiMafiAH- Bhphhm h 
^ojiA a HKKHta SyjiHiu, TypTTa KynaSTnpiiiu, h k k h ia  i^yuiHui Ba 6HiTa aftHpHm awa* 
jih  6a>KapHjiraH s a h . KefiHHTH j^ojiAa KynaftTHpHin aMaJin y iiTara k c jith p h jia h .

HjiMHft Ba HHjKeHepjihk  ^ncoQ /iapA a Te3Kop ^H co 6 jia m  M auiHHajiapH KeHr ^y J l-  
jiaHHjuiuiH MVHocaOaTH 6iuiaH T .m . KeftHHrH BaKTJiapAa Te3 cyp-baT jiap  6njiaH  pH- 
BO*JiaHMOKAa.

A . H .  K p b l f l O B ,  JleK^HK 0  npH 6jIH «eH H U X  BfalMHCJieHHSX, POCTexH3AaT,
1954; H .  C . B  e  p  e  3 h  h ,  H .  n .  >K h  #  k  0 b ,  M e r o f lb i BbiHHCJieHHfl, <J>H3MaTra3, M . ,  t .  1, 1 % 9 ,  
T. 11. 1960.

nPH&JHUKEHHblE «>OPMyJlbl — TAKPHBHfl 4>0PM yjlA JlA P — ?;ap xh» 
({lyiiKUHHJiapHii ^HCoDJiaiuAa HiuJiaTHjiaAHraH Ta^pHOufi (fiopMyjiajiap. TaKpHfiHft 4>°P“ 
Myjiajiap HH^apHuiHHiir acocHfi Memfln (j>yHKu.HHjiapHH ^aTopra, KynHHMa TefiJiop 
j^aropHra eftmuAHp. 4>ynKunsiJiapiiHiir anKn; ^HftMaTH SnjiaH yjiapHHHr i^aiop epfla- 
MHAa TonHJiraii TaKpnOHH ^HftMaTH opacHAara aftnpMaHH 6a>;ojiam yqyn TeftJiop i^a- 
TopHHHnr r-upop niaK JiH A aru KyiuHMqa ^aAH TeKuinpHjiaAH.

Teftjiop i^aTopH im nr ^yuiHMMa x a /in  n e a n o  KypHHHUiHAa O yjiraH  HtjioAacn i^yftH- 
fla rH qa:

f(X) =  f(x0) + L ^ \ x  -  X0) + Q g « )  (X — x0)* +  . . . +  J W(-X») + a(x -  x0)n 
1! 2! n\ 

(a  M>:î Aop x ra  6ofjihh  6yjin6, x — x0 OnjiaH Onpra 0 ra  HHTHjiaAH). IIIjieMHJifax 
Ba P o u j uiaKjiHAarn ^yuiHMqa ^a^: 

rn =  +Jp (x ~  Xo)1 ( l - 0 ) " + 1 _ P U - x o)n+ 1 (0 <  0 <  1 , p  > 0 ) ,

P  =  n + 1  6yjiraHAa JlarpaHjK uiaKJiHAarn ^yiUHMMa j^aA j? o c h a  6yJiaAH:

, _  / (n + V < , +  e ( * - v 0)] „ » + i  
r« -------------------( ^ + T m ------------- ( x _ j ; o )  • n

p  =  1 6 y jira iiA a  K o uih  maKJiHAarH ^yuiH M qa j$aA:

.  l« o  +  8 ( « - » , ) l ( l  _  e )”

x0 =  0 6yjiraH A a T efijio p  (jiopM yjiacnA an na (*} a ^ h k,o jia h i^ j^ a jih  M aK Jiopen 
(JiopMyjiacHHH MH^apaMHS:

M-m +m.+m*+...+qsi/ +j^ >  r ‘,1 1 1 !  nl (n +  1)!
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Arap /<',+ 1) (x), a-BHH (n +  1) - Tap™6jm xocHJia afcoJiioT MHiyiopH >KH^a7H^an 
M  coh CHjian iierapaJiaitrnn  6 yjica, y ^o ji^ a  aimi^ <{>opMyjiaAai[ i^yuiHMia ^aAHH 
c a h 5  TauiJiaiu 6iijiaH ^och ji i^HJiHiiraH

I(X) »  /(0) * +  1 ^ 1  x * +  . .  . + i ^ p

Ta^pHfinA (JjopM yjianiinr rn xaTO cn i<yftn^arH'ia 6a){OJiaHraH Oy/iHiuH mymkhh:

|rnl < T ^ T i T  1
Macajian,

x x2 x* xn
e* ~ 1 + t t  +  ^ i + ~ 3 T +  • • - + s r

Ta^pn^HH ^opMyjiaHHHr (x w yjja  khmhk 6yjiraH fla) xaTocn ^yftH ^arw ia 6a^ojiaHa,nHt

^ + t  3
Vn(x) I <  e* (-^pyrj. CyJiraHfla \rB\ <

X3 , r2m— \ I i2ra+l
sTn *  *  *  - 3-  +  . . .  +  ( - l ) m y iy n  |r2m W | XycycHfl 

j^oJiAa sin  * (JiopMyjiaHHHr xaTocH 10- 3 (x >  0 ) ^aH khmhk 6yjiHiun y iiyn 

"g -<  0 , 0 0 1 , flMH x <  0 ,1 8 1 7  6yjiHuin KepaK. sin  x w  x —  -g- tfiopMyjiaHHHr xaxocH 

j;aM uiyHAafl 6ymum  y iyH  a : <  0 ,6 5 4 4  6yjiHLUH KepaK.

cos ,  «  1 +  J i  - . . . + ( -  l ) « g l  yiyH \r2m+l

cos x — 1— yqyH |/-3( jc)| <  ^  <  10~ 4, 6yn.i.a x <  0 ,2 2 1 3  ( '  13°).

E o m i^ a q a  T n n /i ,a ru  T a ^ p w jm i  ( fio p M y jia jian  x^aM 6 o p ; w acaJ ia H , a f l j ia n a n H n r  r p a -  
A H y c n ra  HHcOaTan » :y A a  k iw h k  C y j r a n  s  ei":HHHHr Taiy)H 6HH  T y F p n .ia n n u iH  yqyH  
Ta«;pH6Hft (J)opM yjia K y f tH A a w ia  6y jiaA 'ii:

2 6  ~ ds — 25  +  3 ,

6 y  ep*Aa d — B arap n , 8 — s  H iinr apM H ra moc K e.ia .in raH  B arap , y iiH nr x / i to c h  
^ y f tH A a r m a  C a^ o jia n aA H :

JC*

M < r W
(x — s ra moc Mapi<a3Hft 6ypqaK)>

B y  M a^caA A a M efiH CJcu i^oHAaCH ^a.M H iiijiaT H JiaA n: eft y 3 y H JiH rn  p a i a p r a  n c a j i -

raH Ba 6a/iaHAJiHrH CTpejiKanHHr j /  - i -  i^HCMHra TeHr 6yjiraH  TeHr C hjih y ii6ypqaK-

A a r n  T e n r  i 0M0H.'iap i iw n f r ^ H c n r a  T a ^ p n 6 H ft r e n r .  B y  4 )opM yjiaH H iir x a T o c n  |A s | <
<  0 ,1  rxs M y n o c a S a r  6ujian  S a ^ o j ia n a A H .

Aiihk, tiH T erpajuiapH H  ^HCoSjiauiAa nuuiaTHJiaAnran TaK,pii6Hft (jiopMyjiajiapHH 
^yfiHAarw tcpm hhjiapA aH  ^ a p a n r :  r ia p a 6 o ji  tjiopMyjia, TpaneuHH (JiopMyjia, ripnMO- 
yroAbHHKOB 4>opMyjia.

A f l a 6 . :  A. H . K p  m ji o  b , J le n n n n  o  n p iiS jiB J K eH iitix  b u m h c j ie iiH n x . T o c r e x n 3 /( a T , M . ,  1054; 
J l .  C . 5 e 3  k  k .o  b h <i, npH Sjiu-JK eiiH bie BbriHCJieiuiH, l 'o c x e x H 3 A a T , M . ,  1 9 4 9 .
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nPMBEAEHHE flOAOBHblX HJIEHOB MHoroqjieiia—  K y n ^ i H n r  ?XUIAI1) 
JIAPMHH HXHAMJIAUI. A ra p  6 n p o p  K yn^aA A a ( ^ .  M H oronjieH ) yHHHr C npop 
(^ . MjieH MHoroqjieHa) Ba y n ra  y x u ia iu  6ap iia ^aAJiapnHiir (i^. noflofiHwe hjichh);

A x °*x “» y“n A x '  x *  x n A ” 1 *“* r*\1 1  At2 . . . X n , X % . . . X n ........ / i k  X l  . . .  X n  ( )

TynjiaMH 6epHJiraH 6y jica, y xo.n^a k v n x a^ n n  Hr ^ . ) ( . h . Ae6 iu y  K yn^aA A a y x iu a u l 
^aAJiapHHHr 6yTyH (*) TyruiaMHiiH 6 n n a

(/?! + A 2 +  . . . +  Ak ) jCj ^ x *  . . .xnn

xafl 6HjiaH ajiMauiTHpHuira aHTii.!ia;;n. S . \ .  h . aibiHft ajiMauiTHpHiiiJiapHHHr (i{. 
TowAecTBeHHoe npeo6pa30BaHiie) 6 n p  TypHAnp.

n P H B E f lE H H A fl  C H CT EM A  B b lH F T O B  —  H E r H P M A J lA P H H H r  K E JIT H P H JI-  
T A H  CH CTEM A CH  —  rtt m o a y ji 6yflH qa y 3 a p o  Ty6 6 y jiraH  coHJiapAaH H 6opaT HerHp- 
u a j ia p  TyJiHif cncTeM acHiniH r (^ .  r io j iH a s  c n c reM a  BbiMeTOB) 6 n p  ^ h c m h a h p - m  mOj 
Ayji 6yftH 'ia  r a  k ^ o c  Jia h via h a  h ra  n e a  y  6HjiaH y 3 ap o  Ty6 6 v . i r a n  co h  JiapHHHr ^ a p  
KaHAafl cp(m) c o n J ia p n  y u ia  m o ay ji 6 y f im a  M .k .c . h h  ^ o c h j i  i^HjiaAH, B y  epA a 

4p(m ) —  S f ljie p  ({ jvhkhhhch .
nPHBO/JHMblfl MHOrOMJlEH h3a nojieM P  — P  MaflAOH ycTHAa KEJITHPH- 

JlAflHrAH K ^n^A A . KynxaA K03r|x})Hu,HenTjiapH P  MaflAOHAaH oJiHHraH HOJMHMg- 
Mac AapaKajiH KaMHAa h k k h t 3  Kyn.\aAHHHr KynaftTMacnra eflHJiraHAa Ba (jia^aT myij* 
Aarmia 6y Kyn^aA P  MafiAOH ycTHAa K. k. Ae6 aTajiaAH. Arap Kyn^aAHH Juia 
MaftAOHAaH ojiHHraH Kyn^aAJiap KynaftTMacnra a>KpaTH6 6yjiMaca, y xflJipfi 6y kJo- 
JjaA KejirnpHJiMaflAHraH i<yri>;a;( Ae6 arajiaAH.

AAhh  6 n p  K yn^aA  6 n p  MaflAOH Skh >;aJii^aAa K ejirnpH jiaA H raH  6 y jiH 6 , 6 o u i^acg >  
.na KejiTHpHJiMaflAHraH 'CyjiHmH m ym khh. M aca jiaH  f(x)  =  jcs —  5  K ynxaA  pauHOHafl 
coH Jiap MaflAOHHAa Ke.Tinpi-'.iM<'iii;(H, ^ a i ^ H f i  coH Jiap MafiAOHHAa s c a  KejiTHpHjiaAH, 
lyHKH

—  5 =  (x+  V  T) ( x  —  /  T ).

Bouii^a m hcoji: f(x) =  x2 +  5  K yn^aA  pau,H0Haji coH Jiap MaflAOHH Ba x a i ^ H f t  co jrjiap  
MafiAOHHAa KejiTHpiuiMafiAH, KOMnjieKC coH jiap  MafiAoiiHAa s c a  K ejnnpH jiaA H , qyuKH

x 2 +  5  =  ( x + i / T ) ( x - i / T ) .

Bnpop Kyn.\aAHiiHr ^arro  paunoHaJi coHJiap MaftAomiAa KejiTHpnjiHiii MacajiacH h ^ h h  
n a i\T Jiap ra  ^ a ^ a p  jKVAa Kyno.1 yMyMHfi MeTOAJiap 6HjiaH em uiap  sa h . Kyn^aAJiap- 
HHur KejiTiipiMiiuiH TyFpHCHAarii-MafcaJiaHH e iH u i Ba 6y KynxaAHHHr paunonaJi coh - 
jiap  MaftAOHHAarH KvnafiTyBqHJiapHHH TonmiiHHHr sht Kyn Ma-bjiyM 6j?JiraH MeroAJia- 
pn yrraH acpAa HeMHc MaTeMaTHTH JI. KpOHeKep n p a r ra n  MeTOA.iap sa h . JleKHp 
yHHHr MeTOAJiapn uiy ^ a ^ a p  Fty n o j i  6yjiraH K H , ^ a r r o  O eium rm  AapawoJiH K yn^aA - 
JiapH iin r KejiTHpnjiHuiH MacaJiacHHH j^aji i^h jihu i yiyH  m h jijih o h  x h j i  rnnoTe3ajiapHH 
cHna6 K vpnuira Tyi-pn KejiaAH, m y 6HJian 6 n p ra , ^ a p  6np  riinoTesaHH cHHaui y3 
uaB6aTHAa w yA a K yn  ,xnco6jiaui HuuiapHHH Tajia6 ^ ha3a h .

1 9 3 8 — 194 0  ftH juiapA a M . B . H k o b k h h  K yn^aA Jiap iiH nr k c j i th p h a h iu h  TyFpHCH- 
A arH M acajiaHH e q n u in n i i r  J I .  K poH eK ep MeroAJiapHAaH aH^ia coAAa Ra Kyn KaMoji 
T onraH  a n r n  MeTOAJiapHHH TonAH Ba yjiapH H  6aTa(j)cH.'i H ui.ia6  4 h k a h .  B y  MeTOAJiap- 
h h  H kobk iih  6hp«hm h MapTa 1941 A hjih «B. H . JlenHH HOMHAarn M flllP lH H H r hjimhA 
HuuiapH * (Y ie H b ie  3anncK H  M I T M  hm. B . H . JleiiH Ha) TynjiaM HAa, c y H rp a  s q i  
«/I,OKJiaAfai A H  C C C P» wypHajiHHHHr 6up i^aHva coHJiapHAa H auip 3TraH. B y  MeTOA- 
Jiap  M . B . JkoBKHHHHHr «MHCJiennaH TeopHn npHBOAHMOCTH MHoroMJienoB* (CCCF’ O A  
H a u ip B e ra , 1959) KHTo6HAa a im a  t^ j ih i^  Ba 6aTat})CHji 6aeH  3TH.iraH.

I1 P H 3 M A — T1P H 3M A  —  iipnaM arHK c h p t h h  ( \ .  npH3M a™ >recKafi noBepxHCCTb) 
HKKHTa napa.T j]eji TeKHcJiHK 6 n jia ii KecHUJAaH ^ o ch ji 6 y jiraH  K ynei^. FIpH3MaTHK 
CHpTHH n a p a ju ie j i  teKH(j,iHKJiap 6HjiaH KecHiUAan ^ och ji 6 y j i r a u  T e n r K yn6yp>iaK jiap
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(e^ jiap ) npn3M aHHiir a co c J ia p n  a e 6 ,  Ooui^a eK .iap n  (napa.n .ie ;iorpaM M Jiap) —  c h  e it- 
^apH Ae<5 aTaJia;i,H (229- pacM).

Arap npH3MaHHHr £ h  ^ H p p a -iap n  acocjiapnra nepneiiA H K v.iap  O y jica , ripH-jua 
TyppH n .  a ^ 6  aiaJiaA H . A rap n .  lyppn 17. 6yjiH 6 , aco cH  wyHTa33M K yn6yp 'iaK  Ojfji- 
ca, y ^o.uAa n .  MyHra3aM n .  ^eHHJia^H. A rap n .  h h h t  §h i^H ppajiapH  (e^Jiapn) 
aco cJiap H ra  nepjieiiAHKy-iiip O yjiM aca, n .  ofm b 
n .  aiaJiaAH. A rap n .  h h h t  acocH yq6yp- 
ia K  6 y jic a ,  n .  yi6yp>iaKJiH f l .  Ae6, a r a p  aco- 
c h  T ypT 6ypiia «  6 y jic a ,  n .  TypT6ypqaKJiH  n .
Ae6, yMyMaH, acocH  n 6ypqaK 6 y jic a ,  n .  n 
OypqaKJiH n .  a e 6  a ia jiaA H .

Kynmma Kaoapn^ n . TeKiHiipHJiaAH, o/i,aT-
Aa y n . ac6 aTa-ia^n. A;ia6neTAa 6a-b3aH n.
HHiir TaT,pH(j)H iioryFpH 6epHJiaAH: hkkh epn 
moc TOMOHjiapn napajijieji 6yjiraH  TeHr Kyn6yp- 
waKJiap, ^ojiran eiyiapn  napaJUieJiorpaMMJiap 
(jyjiran Kynei^ npH3Ma fle6 aia-iaAH (i .̂ Maca- 
Jian, BC 3, 2- HampH, «ripH3Ma» cy3H; KnceJieE,
TeoMeTpHfl, I I  33 - 6eT, 1 9 5 0 ). 2 3 0 - pacMAa 
TacBHpjiaHraH Kynei^ 6y l a ip n i j j r a  Tj?Fpii Ke.Ta- 
AH, jipkhii y npH3Ma sM ac.

TpeK. jtp K in a  — Kecn6 oJiitHraH (6yjiaK), i^hhhhm (jipico — appajiaflMan). 
flPM3M ATH4 ECK A H  nO BEPXH O CTb — n P H 3MATMK CMPT — lyrp n  MHanKHHiir

4)a30Aa ^HAaAHran myHAaft ^apaKaTHAaii xocn.n 6y.riaAHKH, 6yi!Aa ryrpH miijhk 
y3Hra-y3H napa.i.ie.fi 6y.isi6 i^ojiaBepraHii ^OJiAa 6epH.iran chhhi^ hh3hh; 6yfljia6 cHp- 
naHaAH.

X apaK aT A ani TyFpH nmuK, n .  c .  h h h t hcobhhch  a (-‘6, 6 e p iM ra n  c h h h ^  hjmhi^ 
3 ca  yHHHr HynaATHpyBiHcH A e6 aTajiaA H .

F1PM3MATOMA —  nPM 3M A T0M fl —  acoc.nap Ae6 
aTaAaAnran hkkh  ei^H 6Hp-6Hpnra napaJiAeji 6y.n- 
rau  i^aBapnK Kynen,. A cocjiapA a TypjiH iicm ah Kyn- 

: 6ypiaK.iap Macaaan, yioypqaK Ba lypiCypTaK (ABC  
Ba A 'B  C'D',  231-pacM ra n .)  6yjiHuiH, i^ojiraH et^- 
jiapH (§h ei^jiapn) yq6ypiaK  Ba TpanennsiAap 6yjiHtiiH 
MyMKHH. n .  h h h t xycycH H  ^o jijiapn  ooejincK (i^.) Ba 
npH3Ma (i^.).

flPM3HAKM  AEJIMMOCTM 'iiiceJi —  coHJiapHimr 
ByJlMHMLU AJIOM ATJIAPM  —  6np HaTypaji coHJiap- 
iih h t 6oiuKa.?iapHra ^o jiahkch3  6yjiHHHiiiH iJppH tH A a (JiHKp lo p iin iu ira  iimkoh 6epa- 
AiiraH 3Hr coAAa KpHTepniiJiap (KOHAajiap). CoHjiapHHiir 6 v jih h h u ih  TyFpHCHAarH Ma- 
cajia tm  B. a . yHHa KaTTa 6y.nMaraH coii.iap ycTH^a KyHriuiAa 6a>KapHJiaAHraH aMa.i- 
j iap ra  Ke.iTHpaAii-

yM yM  TOMOHHAaH i^ a 6 y ji  ^H JiH iira ii ranoK ; CHCTeMacHHHHr a c o c n  10 6 y J i r a i m  
yiiyn 1 0 * ,  10* —  1, 1 0 * 4 - 1  KypHHHUiAarw y i  xhji coHjiapiiHHr 6yJiyByHJiapnra 
o h a  B .a .  s n r  coA A a Ba a n r  K y n  T a o i^ a ; ir a n  a jioM aT JiapA H p-

B h p h h ' i h k y p i i H H  u i— 10fe coiiHHHHr 6yAyB>tHjiapHra o h a  B.a: ^ a p  ^aHAafi 
6yTyn N  coHHiiiiiir 10* c o h h h iih t xap ^aHAaft 6 y  ryH q 6yjiyB 'iH C iira  6yjiHHHuiH yjiyH  N  
coiiHiiHHr o x H p rn  k Ta pai^aMH {k —  coHiiHHr oxiipHAaH xiicoO -T aiiran pai^iM Jiap c o h ii)  
q r a  6yjin iiH uiH  3 a p y p  Ba KHibosi. X ycycH ft x o jiA a  (k =  1 , 2  Ba 3 6 y jira iiA a ) 
1 0 * = 1 0  ( I t ) ,  102 =  100  ( I 2) ba 103 =  100 0  ( I 3) coH JiapH H im r 6y jiyB H iu iapH ra  oiifl 
^yiiH A arH  B .a. r a  a r a  6yjiaM H3:

I j . 2 , 5 Ba 10 r a  — couHHHr oxnprH  6HTTa paKaMH moc paBHuiAa 2 , 5  Ba 10 ra  
6yjiHHHum KepaK. M acajiaH, 80110  cohh 2 , 5 Ba 10 r a  6yjiHHaAH, >iyHKH 6y  coh- 
h h h t oxnprH pa^aMH 6yjiraH  0  (HOJib)2 , 5 Ba 10 ra  6yjimiaAH; 37835  cohh  5  ra  
6yjiHHaAH, jieKHH 2  Ba 10 ra  6yjiHHMaftAn, iv h k h  6y  coHHHiir oxHprH pai^aMH 6yji- 
raH 5  cohh 5  r a  6yAHiiaAH, jieKHH '2 Ba 10 ra  6yjiHitMaHAK.

231- pacM.

7

2 2 9 -pacM. 230- pacM.
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12. 2, 4, 5, 10, 20, 25, 50 Ba 100 r a — coHHHHr oxHpra hkkh pai^aMH moc paBHiu- 
Aa 2, 4, 5, 10, 20, 25, 50 ua 100 r a  6y.aHHHiuH KepaK. MacaJiaH, 7840700 cohh
2 , 4, 5, 10, 20, 25, 50  Ba 100 ra  6ymnaA», tyiiKH 6y  coHHHHr oxH prn hkkh  pa- 
i^aMH 6yjiraH  00  2, 4, 5, 10, 20, 25, 50  ua 100 r a  Ofjimajjfl; 10831750 co:ih 2, 
■5, 10, 25  oa 50  r a  6y.iHHa^H, jk k h ii 4 ,2 0  Ba 100 ca 6yjiHHMaftAH, <iyHKH 6y coh- 
HHHr oxnprH  hkk h  panaMH 6yjiraH  50  cohh 2, 5, 10, 25 Ba 50 ra  6ymiia;in, jk k h h
4 , 20 Ba 100 ra  6yjiHHMaiiflH.

13. 2. 4, 5, 8, 10, 20, 25, 40, 50, 100, 125, 200, 250, 500 s a  1000 ra  — 
coHHHHr o x n p rn  yMTa pai<a.MH moc paeHiu,na 2, 4, 5, 8 , 10, 20, 25, 40, 50, 100, 1 25, 
200, 250, 500 Ba 1000 ra  6yji»HHuiH KepaK. MacajiaH, 675081000 cohh 6y ajioMaT- 
na afi™6 yTHjiraH coHJiapHHnr j^aMMacnra dy/mna/in, <iynKH 5y coHHHiir oxnprH  yq 
pai^aMH, ntHH 000 6y Cy.riyu'i'djiapiiHHr xap GnpHra 6yJiHnaflH; 5H 84032  cohh 2, 4 
Ba 8 ra  OyjiHHaAH, CouiKaJiapnra 6yjiHHMaftA«, hvhkh Qy coHHHnr oxnprH y<i pai^a- 
mh, a-hHH 032 (Jiai^aT 2, 4 Ba 3 ra 6 ^ jihhh6, 6oun\ajiapHra 6yjWHMaHAH.

U k k h h ' i h  k J p h h h i s i  —  10* —  1 coHHHHhr 6yjiyBM HjiapH ra o h a  B .a .: xap 
HaH^aH 6 y ry H  N  c o h h h h h f 10* —  1 co h h h h h f x a p  ^anAaft 6yTyH q 6yjiyBqHCHra 
6 v jihhhu ih  y iy H  N  coHHHHHr k  Ta pai^aMJiH rp y n n a j ia p n  A h fh h a h c h  q r a  CyjiHHHjiH 
3apyp Ba k h ^ o h . X ycycnft ^ojiAa ( * = 1 ,  2 Ra 3 6J>jiraHfla) 10» —  1 = 9  ( I l , t ,  
102 —  1 =  99 ( I I 2) sa  10s — 1 = 9 9 9  ( I I 3) coiuiapHHHHr 6yjiyB 'iH jiapHra o h a  KyfiH- 
f la rn  B.a. r a  s r a  6yJiaMH3; '  ,

I I t . 3  Ba 9 r a  —  coiiA arH  pa^aM jiapH H H r (6 n p  pa^aw jiH  rp y n n a jiap H H H iir) Ahfhh- 
A«ch moc paP H iufta  3  Ba y  r a  6yjiHHHuiH KepaK. M a c a jia n , 5 1 0 8 8 7 2 5 0  cohh  3 e a  9 
r a  6yjiHHaAH, <iyHKH 6 y  coh  paK,aMJiapHHHHr 5 + l + 0 - f - 8 + 8 + 7 + 2 + 5 + 0  =  3 6  (Ba 
3  +  6  =  9 ) h h f h h a h c h  3 na 9  r a  6 ^ jih h 3 a h ; 4 7 1 2 5 8 6  cohh  3  r a  6yji«H aA H , jiw h h  
9  r a  6yjiHHMafiAH, MyHKH 6 y  coh pan;aM jiapHiiHHr 4 + 7 + 1 + 2 + 5 + 8 + 6  =  3 3  (Ba 
3 + 3  =  6 ) hhfhhahch  3 r a  6yjiHHaAH, jieKHH 9  r a  6yjiHHMaftAH.

112. 3, 9, U , 33 a a  99 r a  — coHHHHr hkkh pat^aMJiH rpynnaJiapH  ftHFHHAHCH 
moc paBHuiAa 3, 9, 11, 33 oa 99 ra  6yjiHHHiuH KepaK. MacaJiaH, 39^6198297 cohh
3 , 9 , 11, 33 Ba 99 r a  6 y jiH H aA « , qy u K H  ytiH H r h k k h  pai^aM JiH  rp y n n a jia p H H H H r
3  +  96  +  19 +  82 +  97 =  297 (ua 2 +  97 =  99) Ah p h h a h c h  3, 9 , 11, 33 Ba 99 
r a  6y jiH iiaA H ; 7265286303  c o h h 3 , 11 Ba 33 r a  jih h b a h , jk k h h  9 s a  99 r a  6 y -  
jiHHMaftAH, qynK H  6 y  c o h h h h t  h k k h  pai^aM JiH  rp y n n a J ia p H H H iir  72 +  65  +  28  +  6 3 +  
+  03 =  231 (B a 2 +  31 = 3 3 )  Ah f h h a h c h  3 , 11 Ba 33 r a  6 f jiH iia A H , 9 Ba 99 r a
6yjiHHMaftAH.

113. 3, 9, 27, 37 , 1 1 1 ,3 3 3  Ba 999 r a — coimHiir yq pai^aMJiH rpynnajiapH  Ahfhh- 
AHCH moc paBHuiAa 3, 9, 27, 37, 111, 333 Ba 999 ra  6 J jihhhhih KepaK. MacaJiaH, 
354645871128 cohh 6y  ajiOMarAa a ftra6  y  iH jiran j;aMMa cOHJiapra 6yjiHHaAH, My-HKH 
6y  coHHHHr yq pai^aMjiH rpynnaJiapHHHHr 354 +  645  +  871 +  128 =  1998 (Ba .1 +  
+  998  =  999) hhfhhahch 6 y  eyJiyBqHJiapiiHiir xap  6HpHra 6yjiHiiaAH.

y  q h  ii q h  k  y  p  h  h  h  iu —  10* +  1 coHHHHHr 6 y jiy 3 q H jiap H ra  o h a  B .a . :  x ap  
HaHAaft 6 y ry H  N  cohhhhhf 1 0 * +  1 coHHHHiir ^ a p  i^anAaft 6 y i y n  q CyJiyBqHCHra 6y - 
JUfHHUiH y i y n  N  a a  ?Ky({)T ypiiHAa xypyBqH  k Ta pan;aMjiH rpynna jiapH H H r S h fh h - 
AHCh 6HJiaH t o ^  ypHHAa TypvBqH k  Ta p a ^ a n j in  rp y n n a j ia p  h h f h h a h c h  o p a cH A a m  
aftHpM a q r a  6yjiHHHuiH 3 a p y p  Ba kh<})oh. X ycycH ft ^ o j i^ a  (k =  1 ,2  Ba 3  6 y jiraH A a) 
10 1 +  1 =  11 ( I I I ,)  102 +  1 =  101 ( I I I 3) Ba 103 +  1 =  1001 ( I I I3) coHjjapHHiir 
6yjiyB qH JiapH ra o h a  i^yflHAarH B .a .  r a  a r a  6yjiaM H3.

IIIj.. 11 r a  —  coHAa *yiJ)T ypHiiAa TypraH pa^aM jiap  (6 n p  pai^aMJin r p y n n a j ia p )  
S h f h h a h c h  6njiaH to i^  ypHHAa T ypraH  pa^aM Jiap  h h f h h a h c h  opacnA arM  aflnpMa 11 r a  
6yJiHHHuiH KcpaK. MacaJiaH, 876583598 c o h h  11 ra  6 ^ jiH iia /in , qyiiKH «cy(j)T ypHH- 
Aa TypyB qn pai^aM jiap A h fh h a h c h  6HjiaH-Toi^ ypHHAa T y p y n q h pai^aM jiap A h fh h a h c h  
opacH A arH  8 —  7 +  6 —  5 +  8 —  3 +  5  —  9  +  8 = 1 1  (Ba 1 — 1 = 0 )  aftHpMa 11 ra  
6yjiHHaAH.

I I I2. 101 r a  — cOHAa jkv'1't ypHHAa TypraH hkkh pai^aMJiH rp y n n a jiap  ftHFHH- 
AHch 6njiaH toi  ̂ ypHHAa ry p ra n  hkkh pan,aMJiK rp y n n a jiap  fiHFHHAHCH opacHAarn 
aftnpMa 101 r a  6yjiHHHuiH KepaK. MacaJiaH, £150197 cohh 101 ra  6yjiHHaA«, qyHKH
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6 y  coH A a » ty :j)T  ypH H fla TypyBMH h k k h  pa^aM JiH  r p y n n a j i a p  h h f h h a h c h  flH jiaH t o h  
J pHHAa T y p v  iH  h k k h  pai^aM jiH  r p y n n a j i a p  h h f h h ^ hch  o p a c H ; ta r n  8 — 13 +  01 —
—  9 7  =  101 (Ba 1 — 01 = 0 )  a f la p M a  101 r a  6^jiH H aA H .

III3. 7, 11, 13, 77, 91, 143 Ba 1001 r a —̂ c o H fla  w y(j)T  ypH H A a TypyBMH yq 
pan ,aM jin  r p y n n a J ia p  h h f h h a h c h  6 h j i3 h  y p i iH ja  T y p y B q n  y q  pai^aM  j ih  r p y n n a -  
j ia p  h i i f h h a h c h  o p a c H f la r n  a fln p M a  m oc  paBH iU A a 7 ,  11, 13, 7 7 ,  91, 143 Ba 1001 r a  
C v J ih h h u ih  KepaK. M a c a j ia n ,  539693385 c o h h  7 , 11 Ba 7 7  r a  S y jiH iia /iH , jieKHH 13, 
91, 143 Ba 1001 ra  6yjiHHMa9flH, qyHKH 539 —  693 +  385 =  231 aftHpwa 7 , 11 Ba 
7 7  r a  C y ji im a a H , 13, 91 , 143 Ba 1001 r a  6yjiH H M ai"A »-

M  B . J I k o b  k h h ,  CBOficTBa q n c e ji ,  anajiorH H H bie TeopeMe B e a y ,  «MaTeMaTHKa b 
DiK O ^e», 1951, N°. 1.

nPMKJlAAHAH MATEMATHKA — TATBHKHfl MATEMATHKA — 6y TepMHH 
MaTeMaTHKaHH $ a n  Ba TexmiKaHHHr oou iK a c o ^ a j ia p n r a  (tJ)H3Hka, xhm hp, acrpoH O - 
M iifi,. h k ,th c o a , reoAe3H>i, ^ap6H ii hiu s a  HHjKenepjuiK nuijiapH Ba 6oiui^ajiapra) TaT- 
6 h k  3thiu TyppHCHAa ranH pn jiraH A a x i^yjiJiaHHJiaAH. Tar6H t;HH  M aTeM araKa 6njiaH  
TaT(5Ĥ Hft 6yJiMaraH MaTeMaTHKa opacHAa aHHî  'ierapa ftyn..

X ,ap  K;aHAaft M areM aTHK n p eA M er 03M H-KynM H, TVFpH eKH 6 h j i b o c h t3  T a T ^ H ^ n ft 
a^aMHHTra 3ra . M acajiaH, coHJiap Ha3apH5icH KOMriJieKC apryMeHTJiH (JiynKHHnjiap 
Ha3apHacHHHiir 6aii3H  M a c a j ia j ia p im ii ^ a j i  k ,h jih u ih , 6 H .ia ii M exaHHKa y>iyn Ma-bJiyM 
a^aM H H T ra s r a  6 y jiH m H  MyMKHH. T. m. TepMHHH H W .narH JiraH A a OAaTAa M aTeMaTH- 
KaHHHr 6 o u u ^ a  c o .^ a jia p A a  6eB oc iiT a  TaitSHi^ STHJiaAnraH 6yjiH M jiapii nasapA a  TyTH- 
jiaA H . M a T e M a ra K a n H H r 6yH A aft 6 y jiH M jiapH  y iy H  MaMSMaTHK 6 y jiM a ra H  H H T e p n p e ra -  
m i f l j i a p  xapaK T ep jiH A H p ( .^ T H M o ji jia p  Ha3apHHCH, a x 6 o p o T  na3apH H CH , M aftA on Ha3a- 
P h h c h ,  o n e p a T o p jia p  Ha3apH>icH, n o itH U H a J i Ha3apHSTCH). B a i 3H T ai6i[p ;H !i MaTeMaTHK 
npeA M eTJiap  s c k h  H a3apH H jiap  c o x a cH A a  f li ir ii aMajinft M a c a j ia j ia p  M y n o c a o a iH  6 n jia H  
naftA O  6y jiaA H  (A u4,(t,e PeHIl Hajri T e iir jiaM aJiap H H  e H H u iw iH iir  c o h j ih  M eTO A Jiapn Ba ^ o -  
Ka3o).

nPHMHTHBHAJI ^yH K U H fl (h jih  nepDOoopasnasi (jiyHKUHa) —  6epHJiran f(x) 
4)vnKUHSHHiir nPHMHTHB 4>yHKU,HflCH (eKH 6ouuiaiiFHu (JiyHKUHacn) —  myHAaft 
O (x) 4>yHKU.HHAHpKH, 6epH.araH HiiTepaajiAa  ( x )  =  f(x) 6yjiaAH. n .(j). hh  T o n H iu  
A H (b(})epeH U ,Hajijiaiora T ecK a p n  a v a j iA H p , jieKHH y  6 n p  ^HHMaTJiH OMac: f(x) y q y H  
'•reKCH3 Kyn Fl.(|). jiap MaBjnyA, JieKHH yjiapHHHr HxTHepHfi HKKHTacH 6Hp-6HpHAaH 

‘ y3rapMac Kyi!in.iyB'in 6Hjia.H tjjapi^ lyiJiaAH. B a p ia  n .cj). Jiap TynjiaMH f(x) (fynK- 
U hhash  OJiHnraH aHHi^Mac H H rerpaji (i^. HeonpeAejiennbiH HHTerpaji) Ae6 aTaJiaAH. 
B y lynjiaM  <t>(x) =  <&i(x) +  C (jiopwyjia 6njiaH H(j)oAaJiaHaAH, 6y  epA.a ^ ( x )  — 6h- 
pop n .( j) ., C aca iixTHepHft y3rapMac mhk/iop- M acajian , x:> 4>yHKUH3 3x2 y>iyH n .(j). 
6yjiaA« ea ox1 Himr 6apqa 11.(j). jiapH x3 +  C KypHiimiJHja 6yjiaAH (6y MHCojiAa 
HHTepBaji HXTHepHfiAHp). n .(j). TyppHCHAarH acocHfi (j)aKT KyitHjiarHAaH H 6opai: hh- 
TepBaJiAa y3Jiyi&H3 6y jiraH  ^ a p  i^aHAaft f(x) (j)yHKUHH yqyH n .( j). MaBwyAAnp.

flPHPAmEHHE — OPTTHPMA: 1°. ApryMeHT O. ch  — apryMemHHHr hkkh  
(suirH Ba sckh) ^HfiMaTH opacKAarH aftnpMa: hx — —  x0.

2 °  <l>yHKUHSi O. ch. y=f(x)  (jiyHKUHsiHHHr 0 .ch  apryM eH T H H H r Ax O . ch 6 n jia H  
aiiHi^jiaHaAH Ba Ai/ =  f(x'+ Aa:) —  f(x) ra  TeHr. y =  f(x) ^yHKUHHHHnr 6epH.:iran x 
Hyi^TaAarH O . ch  A(/ =  f{x +  ,\x) —  f(x) aftnpwaAnp, 6y  ep ^a  &x — ap ryM enr opT- 
rapMacH (K-rny TepMHHAa l°-n y H K i).

flPHCOEflHHEHHAfl MATPHUA (B3aHMHaii Mfnpnna) — K^UIHB OJIHHTAH 
MATPHUA (y 3apo  MaTpHua). XnaApaT A M aTpnuara i^ymH6 OAHHran (y3apo) MaTpH- 
ua  Ae6 myHAaft M aTpnaara aftTHAaAHKH, yHHHr ^ap  6np mj sjieM enra >'pHHra yHHHr 
At j  ajire6paiiK  TyjiAHpyE^HCH (k . A.ire6paHqecKoe AonojmeHHe) KyiiHJiraii 6yjiaAH. 
n- iapTH6jiH
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MatpHna yqyH

M aipH ua ^yu iH S  ojiHHraH M aTpHua 6yjianu. A M aTpnua 6 hjhh n y u m 6  ojittH raH  A* 
MaTpifu.aHHHr KynaftTMacH cKaJistp M aT pH uara ( ^ . )  TeHr 6yJiaAH, 6 y  CKajiHp MaTpHita- 
H im r 6oui A naroH ajiH fta A M aTpnuaHHHr D =  |A| ,neTepMHnaHiH T ypa^H , j i h h

nPOBEPKA C nOMOmbK) flEBflTKH — T#KKH3 EPflAMHflA TEKUIHPHUl —
^ H co O jiau iH H n r T y fp H jiH n iH H  TeKLiiHpHUiAa K y-i-iaH H JiaA H ran  y c y j i .  B y  y c y j i  K y n H iw a  
K ^ n a ftT tip H iu  HaTHwacHHii T eK m H pH tu /ia  n in .ia T H .ia A n  Ba nyftH A arnA aH  H0opaT: KynaftTMa 
pai^aM JiapH  A h f h h a h c h h h  9  r a  6yjiHLUA a H H t^ a H  ^ o j ia h i ^  OHJtaH h k k h  K y naH T yoqH - 
flaH  v > p  CHpHHHHr p a ^ a M /ia p n  h h f h h a h c h h h  9  r a  (ly jiH iU A a H H ^ a n  i^ o jiA H iy ia p  K y- 
nafiTMacHHH 9  r a  G yjiH uiA a qH^t-;aH ^ o j i a h k  cojiH iiiTH pH JiaA H . A r a p  6 y  K ,ojiA M t;jiap 
T e n r  6 y jiM a c a , c o H J ia p  H O T yFpn K y n a f tr a p H ji r a H  6 y jiaA H , a r a p  K O JiA H ^Jiap T eH r 6 y -  
jw 6  MHt^ca, c o H J ia p  T y F p n  K y n a f tT H p u j ira ti  §k h  l y ^ n a r a  K appajiH  c o h  i^aAap x a T o - 
ra  fty J i n y f tH J ira t t  6 y J iaA H . B H tto6apH H , T . e .T .  ^H C oO jiau i HaTHjKacHHii 6a^ojiauiHHHr 
3 a p y p n f t  niapTH 6 ym 6 ,  kh({)Ohbhh u i a p r n  6 y jio j iM a c  3Kan.

M hcoji: 8 2 7 -5 6 3  =  4 65601 . KynaftryBHHJiap pat^aMjiapHHHHr ftHFHHAHCHHH 9  ra 
6yJiHtuAa q n t^ a H  ^ojiAHi^jiap moc paBHuiAa 8 aa 5  ra  T enr, 6 y  KojiAHtytapHHm’* 
KynaftTMacH 6yjiraH  40  hh  9 ra  6yjirattA a 4  k,ojiah*; mH t\aah . KynaftTMa pat^aMJiapH- 
HHHr f̂tHFHHAHCHHH 9  ra  6yjiHuiAa >;aM 4 ^o jiahk , MHKaAH. BHHo6apHH, coHJiap TyFpH 
KynaftTHpnjiraH (Skh ^HCoSjiauiAa 9  r a  Kappacm 6yjiraH  coh Ka Aap xaT ora ftyji 
i^yftHJiraii).

IIPOBEUIHBAHHE nPJIMOH ( jihhhh) — T yFPH  HH3HK TOPTHUI — ihk, ep 
ycTHAa 6np TyppH mh3hi  ̂ fiyftnqa >K0ftjiamraH Hyi^TajiapHH 6ejirHJta6 ' ihi^hui. Ep 
ycrrHAa yJi'iaui H;tijiapH 6a>KapHuiAa, reoAe3HK HtujtapAa T .h .t . ^ap xhji ycyjiAap 
(i^03Hn Ba TeoAOJiHT epAaMHAa) 6HJtati 6a>Kapn.taAH.

IIPOrPAMMHPOBAHHE —  nPOrPAMMAJlAUI —  MaTeMaTHK § kh MaHTin^HH Maca-
.flaH H '3jieK T poH -> ;H co6 M aiuiiHajiapHAa e u n iu  nporpaMMacHHH Ty3HuiAHp. MauiHHaHH 

6outK.apHui yqyH  M atJiyM  6 ttp  6 y ftp y i^ jiap  cncTeM acH MaBwyA- X,ap 6 n p  MareMaTHK 
5 k h  MaHTH^Hft 6yftpy t^  (§ k h  o n e p au n s i)  TafiiiH 6up uiaKJiAa e3HJiaA« (k o a ) ;  6 y jta p  
C3KKH3JIHK (eKH h k k h jih k )  caHOt; diCTeM acHAa e3HJiaAH, coHJiap ^aM KO^Jiap 6njiaH  
§3HJlaAH.

M acaJiaH , « C ip e jta -3 »  MauiHHacH 43  l a  hk k h jih k  pa3pHAHii y 3  H 'iH ra oJtraH 
KOA^ap 6n jiaH  onepauH H Jiap  6a>KapaAH, 6 y  MauiHHaAa n y iuH tu  onepauHHCH caKKH3- 
jihk  CHCTeMaAa 01 k o a  6h ji3h , KynaftTHpHui onepauHHCH 05 k o a  6HjiaH, coHJiapHH 
(KOAJiapHH) T a ^ ^ o c J ia u i onepauH H CH  16 k o a  6HJiaH TacBHpjiaHaAH. B y ftp y ^  Ba coh- 
jia p  MauiHHaHHHr iih k h  xoTH pa opraH U A arH  TafiHH HOMepjiH M atJiyM  H 'ieftKaJiapHra 
>KOfijiaulTHpHJiaAH.

n p o fp aM M a (HtHH c o h  Ba 6yfipyi^jiap) CTaHAapT S jiaH K a jia p ra  eaHJiaAH, «CTpe- 
Jia - 3» yqyH 6epHjiraH nporpaMMaHHHr qoFpoi^ napqacHHH KejiTHpamo:

D 0 0 . . .  0 
O D O . . . O

0  0  0 . . . 0

lUyHHHr y>tyti aftHHMaraH A M aT p n u ara  ( k - Heoco6eHHaa M aT pnua) HHc6aTaH TecKa- 
pH A ~ 1 MaTpHua (i^. OQpaTiiast M arpnua) i^yftHAarH^a HtjwAaJiaHaAH:
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I II III IV V . VI VII V III IX

(i +  3 0 5 3 5 0 0 0 4
a  +  4 1 541 4 0 - 0 2 5
a  +  5 a  +  3 a +  4 . 1 +  13 01 6

M a3K yp O yflpy^ c k h  coh KHpHTHjiaAHraH HHeflKaHHHr c3k k h 3jihk CHCTeMaAarn 
HOMepH 6 h p h h h h  ycTyHAa KvpcaTHJiaAH; a r a p  KHpHTHJiaflHraH coh Myc6aT O y jica , 
hkkhhm h ycTyHra 0  e3HJiaAH, a r a p  coh MaHihHft 6yJica, 1 e3HJiaA‘n. Y h h h ih , Typ- 
th h h h  Ba 6eniHH '!ii ycT yH Jiapra  1, 2, 3 - a ,ip e c J ia p  e3 iu ia4H : co n  A ■ 10B (0  <  A <  1) 
KypHHHuiAa e3 i!Jiraii.ua 6 y  aApecJiap A hh  x a p  C np a ^ p e c r a  ywTa p a ^ aM ^ a n  e3 H iu ra  
Ky.'iJianH.naAH, 6yflpyi^Hii e3Hiufla 1- Ba 2 - aA pecJiapA a Ma3Kyp o n e p a n n ji j ia p  Oa^na- 
p n jia A n ra n  coh Ba 6yflpyi^Jiap ojiHHaAnran imeHKaJiapHHnr HO.Mep.iapH KypcarajiaAH;
3- a a p e c a a  n a iH x a  io6opH .naA nran HMeHKanHiir HOMepH TypaAH. A r a p  f l  :> 0  6 y j ic a ,  
ojithhm h y c T y n ra  0  e 3HJiaAH, a r a p  J 3 < 0  6y jica , 1 e 3H jibah. E tth h m h  ycTyHAa 
Ma3Kyp onepauHHHHHr k o a h  eKH B  coh KypcarHJiaAH (yHH TacBHpjiam y iiy n  caKKH3- 
jihk  ciicreM aA arH  HKKHTa pa3paA  nyJuiaH H jiaA H ). M acaJiaH , a . +  3  sm eftK ara 0 ,5 3 5  
c o h h , a  +  4 H>ieftKara 5 4 ,1 4  cohh e3HJiraH, u  +  5 jm eftK ara  s c a  6yHAaft 6yflpy i^  
e3HJiraH: «a +  3 HMeflKaAarH c c h h h ,  a +  4  sm eflK aaarH  c o h h h  o jih 6 , yjiapHH K.yuiH6, 
H3TH>Ka.HH a +  13 H 'ieflK ara io6opH H r». By 6yflpyK im  6a>i;apii6  6 y j i r a n i a n  k c h h h  Ma- 
lUHHa 6eB0CHTa ra jiA a rn  6yflpyi^HH 6a>K apii,iira yTaAH Ba x,0Ka30.

BjiaHKaJiapra e3H .iran nporpanm a cyH rpa nepcjioKapia §kh neptfioJieHTaJiapra 
tcuihS yrKa3HJiaAH, nporpaMMaHHHr 6ouuiaiirim  coHJiapH na 6yflpyi^jiapH MauiHHara 
u iy nep([)OKapTa §kh nepiojieHTaJiapAaH 6epHJiaAH. Con Ba 6 yflpyi^ 6epH6 6yjiHH- 
raiiA an cyHr MauiHHa 6epHjiraH nporpaMMaHH, fn.HH KapiaJiapAa Teuin6 6e jirH jia n ra iii 
6 yflpy^Jiapm i 6a>KapHUira KHpnuiaAH. X a P xhji MacaJiajiapHH eqniUAa cohjih mctoa- 
jiapim  mynAaft TaHJia6 o ju im ra  >;apaKar ^HJimiaAHKH, 6yHAa y jiap  MaTeMaTHK k h -  
^aiAaH aim a KoppeKT (TypryH) OyjiraHH ^oJiAa ocoh nporpaMMajiaHaAnran 6 J jihuiii 
b;i 6y  MeTOAAa nporpaMMaim 6a>KapHiura MiiHHMaji Bai-cT K eraA nran Cyjim iiH  KepaK. 
TanJiaG oJiimraH cohjih mctoa 6yftHqa nporpaMM ammr yMyMiifl cxeMacH Ty3HJiaAH, 
n-bnii 6 y ry n  MacaJiamiHr eqHJinmH 6np Heqa coAAa M acaJia.iapra 6y jm 6 TauiJWHaAH 
pa yJiap 6 hphh-k6thh ^aiiAaft TapTH6Aa (6np MapTa ei;n ^aflTa-^aflTa) 6a>K»pHJiHiuH 
KypcaTHJiaAii; cv n rp a  xap  6np coaas MacaJia yqyH, cxeMaHHHr ^ap  6np khcmh yq y n  
Cy Macajiami eqnmHiiHr nporpaMMacH Ty3HJiaAH. ByTyH MaTepnaji MamHHaiiHHr xo- 
THpa op raH H ia  TaKciiMJiaHaAH Ba nporpaMMaHHiir .^aMMa ^ncM Jiapn  6 np nporpaMMa 
i^hjih6 6np.namTiipHJiaAH.

ilporpaMMa iy3iimAa MamiiiiamiHr Maca.nanH TyrpH eqHiuHHH (nporpaMMaHH 6a- 
jKapHuiHHii) Ha3opaT k h jih 6 TypHm 3apypjiiirii KV3Aa TyrHJiaAH; 6yiiHHr y3i*HHHr 
Maxcyc MeTOAJiapH 6op. Ba-b3n wyAa coAAa MacajiajiapHH eqnm  (MacaJiaH, SJieMeH- 
Tap (pyiiKHHfTjiapiiH ^nco6jiam ) yqyn  MauiHHara CTaHAapT nporpaM M aqajiap 6epn6  
i^yflHjiraH 6y.TaAH, 6y jiap  MaiiiHiiaHHHr xoTHpa opraHHAa ca^jianaA H .

' X,03 iip rn  BaKjjia aPTOMaTHK nporpaM M a.iaui, h ih h  nporpaMMa Ty3Hui yqyH npo- 
rpaMMa Ty3Hm (nporpaMMa 6epyBHH nporpaMMaJiap) MeTOAJiapn n u u ia 6 qn^HJiMoiyi#. 
By MeroAJiap ^aAAan Tami^apn MypaKKa6 Maca.na.iapiiH hao>kh 6opnqa Kjicna Bat^T 
HMHAa eqHiu yqyH 3apyp  6y jiap  3K3H.

nPO rPECCM H  —  nPO fPE C C H 5I —  ApH^MeTHqecKan nporpeccHH Ba FeoMeTpH- 
qecKan nporpeccHH TepMHHJiapnra f;apaHr.

nPO EK TM B H A fl PEO M ETPH fl —  IIPO EK TH B rEO M ETPH H  —  ({inrypajiapm-iHr 
npoeKTHB xoccaAapHHH, ht>hh TeKHCJiHK (4ia3o )  h h h t  y 3Him y 3iira  ajiMauiTHpaAHraH 
6apqa npoeKTHB aJiMaumipHmJiapHAa HHBapnaHT 6yAii6 KOJiaBepaAHraH xoccaJiapHHH 
ypraHaAHran MaTCMaTHK npeAMeTAHp; 6omK,aqa cy 3 6HJiaH gflTraHAa, n , r -  rippeKTHB 
aJiMamTHpHmjiap rpynnacH  (i^. lipoeKTHBiioe npeoOpasoBaime) 6Hjiaii aHH^Jiaiia^HraH



366 nPOEKTHBHAfl METPHKA

reoM eipH H A np. n .r. HHHr a co c n ft Tym yHHacH TypTTa Hyi^Ta (TyFpn h h3hk;) h h h p  
MypaK Ka6 HHcCaTHAHp ( k;. C / iojkhos  OTHomeHHe).

A ^ a 6 . :  H .  O .  M e T B e p y x H M ,  n p o e r T H B H a a  r e o M e T p n a , y q n e ^ r H 3 , M . ,  1933, H .  A .  f  n  a -  
r o j i e B ,  npoeK T H B H an reoM eTpH H , O H T H , M . ,  1936; H . B . E ^ i h m o b ,  B b ic m a fl  reoM eT pH H , 
^ n 3M aT rH 3, M . , 1961; A  lO  h  r ,  n p o e K r H B H a a  reoM expH H , HHr.riH3HaAaH T a p a u iM a , HJl, M . ,  1949.

f lP O E K T H B H A fl M E T P H K A  —  n P O E K T O B  M E T P H K A  —  npoexTHB a jiM a in ra -  
pniiiJiapHHHr G npop ciiHi|)Hra HH c6araH  HHBapnaH 1' 6 y / i r a n  MerpHKa (kccm b  na 6 y p - 
• jax jiap , i03Jiap Ba m y  K aCm iapnH  y jiw au i). O ^aT fla  aJiM am TH pH iiiaapH m ir oyiiA aft 
chh(})h [npoeKTHB rpynnaH H H r i^HCM -rpynnacH (^ -  I lo f l r p y n n a ) ]  2- la p m o jiH  6wpop 
arpH  mh3hi^hh cai^naO  ^o jiy n q H  ajiM auiTHpHiuJiap 6 y jia f l«  ( ^ .  A 6 c o jik jt) .  B ^ h a h h  
T y p fla rn  aJiM aiuTH pH uuiapra HH c6aiaH  HHBapnaHT 6yJiraH  x o c c a j ia p  x a p  x h ji m g tp h k  
reoM eTpnM jiapaa ypra«H Jia/iH  (jK yM Jia^an, JIo6aieD C K H ft reoM erpH fic  u ^ a , sjuinnTHK 
reoM erpHH iia na >;oKa3o).

A a a 6 .:  H .  <P. M e  r  b e  p  y  x  h  n . n pocK T K B H an  reO M CTpna, y<m eA T H 3, M . ,  1953; H .  U . E  4> h -  
m o b , B b ic u ia a  reom eT pH fl, tI>ii3 .i .iT n t3 , M . , 1961; <D. K j i s A h ,  HeeoKJiHflOBT r e o w e r p H ii ,  O H T H ,  
M . —  JI., 1836; r. B  y  3 e  m a n , n .  K  e n n  h , ripoeK T H B H aa reOMeTpHH h n p o e K T H jiiw e  MeTpHKH, 
HJl, M . ,  1957.

flP O E K T H B H A fl n jlO C K O C T b —  IIP O E K T H B  T E K H C JIH K . 1°. flpoeKTHB reoMCT- 
fM uutani n .T . —  qeKCHS y a o n a a r n  3JieMeHTJiap (i^. BecKOHeqHO y s a j i e H n u e  sjieMeHTw) 
6HJian T y jiflH pn jiraH  E b k jih a  TeKHCJiHrH. X,ap 6 h p  T yF pa w m hh ; ^eKCH3 y 3 o ^ jia m ra n  
n y ^ r a  6HJiaH TyjiflHptuiaAM  Ba m yuA afi i^h jih C 6epK 6 y jiH 6  ^ o jiaaH - f la p a ju ie j i  ryFpH 
<iH3Hiyiap o H jia c n ra  yMyMHii «ieKCH3 y 3 0 iy ia m ra H  H y^Ta moc K ejia^H , n a p a ju ie ji  6 y ji-  
M araH mkkh TyrpH  <iH3n^K,a J^ap xhji mbkch3 y3o i^ jiau iraH  ny« ;T ajiap  moc KejiaflH. 
A h3Jih th k  wyH^ran H83apAan n .  t . y<iTa n p o n o p u n o H a ji (* j  : x 2 : *3} coHJiapHHHr —  
y3rapyBMH M  iiyf;TaH H iir, ynaJiOBH C apaB ap HOJira TeHr SyjiM araH , 6 n p  jkhhcjih  
icoopAHHaTajiapH TynJiaMH cnijiaTHAa Ta-bpH ^JiaH a^H . n.T . Aa ^ y f iH ^ a rn  TeopeMa 

ypHHJlHAHp: HXTHepHft HKKH lyF pH  MH'iUK, §H p H yH Ta^a KeCHUJaflH eKH yCTMa-yCT
Tyiiia«H -

2°. TonojiorH H flarH  H .t . —  1 °- nyHKTAarH n .  t . r a  roMeoMopt}) 6yJiraH  T onojio - 
thk c[)a30flHp (i^. T o n o jio re w ecK o e  npocipaH C T B o). n .  i .  HHHr lo n o jio rH K  m oaw ih  
f>Hp-6Hpara aftH an M ocJiauirapH JinaH  A itaM erpaJi K^paM a-K apiun H y^TajiapH  6 y jiraH  yn 
y jw oB Ji«  E rk jiha  tj)a30CHAarH c*ep aA H p .

R P O E K T H B H O -A H ijM frE P B H U H A Jlb H A fl T E O M E T P H JI —  IlP O E K T H B -flH < l>® E - 
PEH U.H A J1 rE O M E T P H JI —  AH(j)[|)epeHiJiiaJi reoM eTpHHHtinr 6yjmM H 6 y jin 6 , y n ^ a  
$a30H H H r npoeKTHB aJiM auiT H pnuiJiapnra  H «c6aT an  HHBapnaHT 6 J j i ra H  AH$t(iepeHUHaji- 
reo-YierpnK o6-beKTJiapH ^praiW JiaA H . O p T J ia p  y sy H  6yHAaft ■ o 6 i,eK T jiap ra  i^yuiMa 
T y p jiap , acHMiiTOTHK ftyHajiHUUiap m hcoji 6yJia/i,H. n . f l . r .  h h h t  aco cn ft 6 o 6 h  koh - 
rpy3HU.HC.jiap (k,.) —  M H3H^jiapnHnr h k k h  napaM eTpjiH  ohjibjiapH H H H r H a3ap«acH A np. 
B y  Ha3apHHAa 4>OKaji Ba eftnjiyBHH CHpTjiao, (jioK ycjiap oa  rn y  Ka6HJiap ypraH H jiaA H. 
C C C P A a n . A . r .  MaKTa6HHH C . I~I. <J>hhhkob apaiA H .

O P O E K T H B H O E  n P E O K P A 3 0 B A H H E  riJIOCKOCTH (fipOCTpaHCTBa) —  TeKHCJlHK 
(ij)a3o) h h h t  H P O E K T H B  A JIM A U IT H P H IllH  —  npoeKTHB tck hcjihk  (ijjaso) h hht  y3H- 
hh  y sH ra  yTKa3aAHraH uiyHAaft iiy^TaBHft y 3 a p o  6 a p  i^nfiMaTjih  aKCjiaHiiaiHAHpKH, 
6yHAa 6 n p  Typpn <iH3Hiy;a eTyuHH n y ^ T a jia p  6ouiK,a TyFpH «iH3Hi^Aa eTyBMH iiy ^ r a -  
j ia p ra  yTSA«.

ripoeK T H B  T yppn «iH3Hi<;HHHr n . a .  A e6 yHH y3HHH y3H ra yTKa3aAHraH m ynA aft 
y 3 a p o  6 n p  tyiftMaTJW aKCJiaiiTHpHUira aflTRjiaAHKH, 6ynA a y m a  t v f p h  m n m y ia rH  
rapwOHHK TypT Hyi^ra (i^. rapM OHH'iecKan qeT aepK a) rapMOHHK TypT H y^T ara  yTaAH. 
TyFpH MH3Hl  ̂ (T6KHCAHK §KH (j)a30) n . a .  HHHT aCOCIlft HHBapHaHTH TypT Hy^TaHHHT 
MypaKKa6 HHcdaiHAHp (n;. CjiojKHoe OTHOUJeHHe). T y F p n  <JH3Hi  ̂ ( tb k h c j ih k ,  (j>a3u) 
HHnr n . a .  j ia p n  rp y n n a  (i^.) >;ochji iyuiaA H . ripoeKTHB TeKHCJiHKHHHr M ' ( x \  : x \  : x '3) 
Ba M ( j f j : x2 : xg) n y ^T a jiap H tiH n r n . a .  nyftHAarH (jiopMVJiaJiap 6HJiaH 6epH jiaAn:

x \  =  P t e n * !  +  aS2x,  +  a13x3), 
x ' i  =  P (a 2i* ,  +  ai2x3 +  at3xs),

X '»  —  P (Q 81X 1 4 "  a 3 i x 3 +  tf88*$)>
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+  0, p — HQjiAan 4>apK,jiH fiy jiran  ^ a p  n a iu a ii  ^atynyn" co h .
al l  a l-i %3

6 y  epA a A =  an a12 a.,3
a S l  a 32 a 33

E b o h a  TeKMCJinrn (E bkjiha i}ia30CH) HHHr n . a .  Jiapn j^aM TeKiUHpiiJiaAH, OyHAa 
M  Hy^TaHinir (x, y) fleKapT KOopflHHaTaJiapH (acji 5pa3n) Cn/iaH M' .lyivraHHiir ,(x', y ') 
KoopflHHarajiapH (o6pa3H) KyftHAaTH $opM yjiajiap opi^ajiH CoFjiaHraH:

a l l x  +  au'J +  a lS , a n x  +  °28
a 3lx  +  a3«y H* fl33 ^ 031-* +  a3i’J +  a33 

a3lx  +  +  a 3:l +  0 T yppn h h 3 h ^  H y i^aJiapH iiH iir y3H ra moc KejiaflHraH HyK,- 
TaJiapn (H ycxaJiap ii) f l j%  u iy  TyiJjaftjiH 6 y  T yppn iih sh f; ny^T aJiapH  y liyii y3ap o  Onp 
^HHMaTJIH m ocjihk  6y3HjiaAH.

n . a .  hhht a iir  My^HM Ba iny  6 njiaH 6H pra  * y A a  c o a a s  m hco jih  roMOjiorKHAHp 
(k,.). roM G ^ornn  6 iipop  ry r p n  m m ^ H riH r  (roM OJiorHa y^nnH H r) nyi^T aJiapnnH , m y - 
HHHTA6K 6 y  T y rp n  HH3HKAaH 'rauiKapHAarH eKH yH ra T en iu y iH  6 n p o p  Hyi^TaHH (M ax- 
c y c  roM ojiorH fl) K y3FajirapM afi i^oJiAHpaAH.

flPOEKTHBHOE nPOCTPAUCTBO — IIPOEKTHB <^A30 — m £kch3 yso^jiau raH 
(xocMac) nyi^Tajiap, 'ickcH3 y 3 0^Jiau iraH  TyFpn mi3Hi^jiap na ‘ieKCH3 y30i^Jiaiuraii 
TeKncJiHK i^yi ;jh6 oJiHnraii Ebkjiiia $a30c«AHp- X,ap 6np TyppH qiraH i^a <ieKCH3 
y30Kr ia in ra ii (J)ai^aT 6 im a  nyn,Ta, ^ ap  6np TeKHcJiHKKa tc k c h 3 y:)OK.iaiurau (JianaT 
6 i m a  TyFpH <w3int sa  6yryH  (j)a3o ra  <ieKCH3 y3o^JiauiraH  CdiTa tckhcjihk  ^yuin6  
o.Tiina;ui. n.(}).'Aa napajuieji TyFpH hh3hi^ na TeKHcJiHKJiap iiyi^'. npoeKTHB tckmc- 
JIHKHHHF ^ap KailAafl HKKH TVrpiI MH3HFH 6»p-6HpH 6HJlaH KeCHUiaAH*, ^ap ^aHAaii 
TeKHc jihk y3H ra TernuuiH 6yJiM araH ^ a p  KaHAaii T yppn 4H3HK, 6iuiaH  KecHmaAn; 
j^ap ^aHAafi h k k h  TeKiicJiHK TyppH MH3OT; 6$fiuia KecHinaAH.

H.(j). i^apaMJiHK Ba TapTHO r.iynoca6aTJiapH  npoeK iH B reoM eipHH (i^.) aKCHOMa- 
JiapH cHCTeMaciiHiinr M atJiyM  T a jia 6 jia p n  6 a * a p n jia A H ra n  kh jihO  a iiK ^JiaH ra ii vm T y p ' 
06-beKTJiapHHHr: HyKTa, TyrpH >ih3Hk; Ba TeKHCJiHKjiapHimr T^njiaM ii cH(j)aTHAa a«* 
CHOM3THK TapaAa TaipH^JiaHHIIIH HyMKHH.

n . 4). JterapyB qH  M  HVKTaHHiir 6 n p  jk h h c j ih  KOopAHHaTaJiapHAaH (^. Oahopoa- 
Hbie KoopAHHaTbi) n S o p a T  G y jira ii  T ypT T a n p o n o p u H O H a ji c o h  (« ,  : x 2 : x 3 : x t ) H yKTa- 
jiapH iiH H r T y n jrav .ii cHc{)aTHAa ^aM  T atpH iJw iaH H oiH  “MyMicHH (6 v  c o H .ia p  HHHr ^ e * i6 y j i -  
M a ia iiA a  6HTTacH HOJiAan (Jjapi^jiH 6 y jw u i t i  K epaK ). ( xx : x.2 : x 3 : x t ) Ba (k x t '■ hx.^:
: kx3 : a x 4) t ^ p t  coHJiap (6y ep^a  X #  0) n .tj). HHHr aflHH Cnp Hy^TacHnn aHHKJiafl- 
AH. n.(f> ^a xoc Ba xocMac 9.TeMeHTjiap (nyi^raJiap, TyrpH ini3HK.nap, TeKHCJJW'.jiap) 
y3 xoccajiapn  wii^aTHAaii MyTJiai^o TeHr KynjiHAHP- 

nPOEKTHBHOft CBJI3HOCTM rEOM ETPHfl— 
nFJOEKTHB BOFJIAMJIH TEOMETPHM — AH$tJ)e-
peHUHaji reoMeTpHHHHiir npoeKTHB SoFJiaMjiH 4>a30-
jiapiiH  y p ran aA H ran  6yjiHMH: PyHAafl (J«30HHHr 
^ a p  6 n p  H y ^ T acn ra  «ypHHMa» npoeicrHB (jja30 moc 
KejiTHpH.TraH, 6 y  ypiiHMa (J>a30 SAeMeHTHHH ifXTHe- 
pnfl iiy^ raH iiH r «ypiiHMa» (Jja30CHra H xraepH fl fiyJi 
6yflHMa «npoeKTHP K yiiiujH » 6 tp n .n raH . r i . 6 . r .  Ph- 
Man reoMeTpimciiHHHr (i^.) Kyn M acaJiaJiapH ra T3T- 
6 hk STHJlaAH.

nPOEKTHBHblE KOOPflHHATbl — nPOEK- 
THB KOOPflHHATAJIAP. npooKTHB TeKHCJraKAarn 
nyi^TaH H Hr n . K .  —  y l ia jia c H  6 n p  Bai^TAa HOJira 
T enr 6yjiM araH  s a  Hy^TanHHr 6 y  TeKiicjiHKAarH 
B33HSTHHH 6 n p  ^HHMaTjiH aH H^JiafiAnraH y<iTa xu
x 2, x 3 c o h . TeKHCJiHKAarH npocKTHB KoopAHRaTajiap CHCT€M6CH A i A .,A 3 y ifS y p ia if  
Ba 6 y  yq6yp<iaKHHHr TOMOHJiapH 6yJiraH  Tj/rp-n MHBH^jiapHHHr 6npHAa STMaS-
AHraH E  HyKTa CHJiaH 6epHjiaflH  (232 - pacM ).

M  —  npOSKTHB TeKHCJIHKHHHT A XA^ TyFpH 'IH3HKA3 eTMaflAHrBH IIXTHCpHfl nyi^- 
TacH, Mx —  y m a  Hyi^TaHHHr A x ny^TaAaH A 2A 3 Typpu 4 H 3 H ^ a  T y u in p n jira n  npoeK*
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H rhch, M ± a c a  y n i a  iiy ^ T a H H n r  A 2 n y ^ T a A a K  /4 ( / l s  r y p p a  4 H 3 H ^ a  T yu iH pH jiraH  
. npoeKUHHCH G y/icH H . M( n y K T a i im ir  A2A3 TyFpH  iH 3 H iy raF K  aa3HHTH A%, A3, Et 

6 * 3 h c  H y ^ T a J ia p ra  H H c 6 a raK  6 n p  > k h h c /ih  6 y j iM a r a n  -xM K oopA H H aTa 6 n jia H  6 n p  

HiifiMaTjm anHK,JiaHaAH, M, Hy^raiiHHr AtAs Typpa w raH i^arH  Ba3HHTH Alt A3, Es 
6a3H C H y ^ r a J ia p r a  H H c6aTaH  6 n p  jkhhcjih  6 y j iM a ra n  xM K oo p A H H ara  6n!naH ’ 6H p 

^H ftM aM H  aH Hi^JiaHaflH; y  ^O JiA a M  i iy ^ T a  AtM t u a  A 2M 2 T y p p n  'iH 3H K,jiapH H fir 
K ecH u in u i n y i^T acH  CH({iaTH,T,a 6 n p  ^HftM aTJiH aH H KjjiattaA H .

TeKHCJiHKAarn M  Hy^TanH H r Au A2, A3 Ba E  6 a 3 n c  H y ^ T a jia p ra  iiiic fia ran  
6 « p  k h h c j ih  x v  x.,, x3 n .K .  i^yftHAarH TeHrjiHK/iap OnjiaH aH H ^JiaiiaA n:

=  [A ^ E iM ,] , h. =  [a ^  m ,} ;
■̂ S X3

M  nyi^TaHHHr 6np jkhhcjih (xt , x2, x3) n. K.  Ba ( \ x x, Kxt , Xx3) afiHH 6«p nynTaiinnr 
KOOp^HHaTaJiapH j\e6 n;a6yji ^HJiimaAH, 6y  e p a a  k j= 0. 

ripoeKTHB TeKHcJiHKfla TyrpH qH3iii^ 6np k h h c j ih  mh3hi^jih

“ 1*1 +  lhX'i +  “3X3 =  0

TCHrjiaMa 6njiaH 6epHjiaAH, 6y ep«a ut , u2, u3 coHJiap Typpn MH3Hi^HHHr K00pAHHa- 
xaJiapH Ae6 aiajiaA H . <J>a30AarH n . K .  j^im m yHra yxm ain  aHH^/iaiiaAH.

TeKHCJiHKAarH nyi^TaHHiir n .K . tphm h3iikjih  eKH yiSypwaKJid KoopAHHaTajiap 
«e6 xaM aTajiaAH.

nPOEKTHBHblE 4>OPMbI 1- ft cTyneHH — 1- BOCKHMJIH IIPOEKTHB <W)PMA-
f l A P  (K- OopM u reo M erp H w ecK H e) —  1 - 6 o c ^ h i j i h  ^ a p  i^aHAaft hkkh ({lopMa 6yjiH6, 
y jia p A a  moc sJieMeiiTJiapHHHHr ^ ap  ^aiiAaft TypT >Kyi|)THnHHr MypaKKa6 HHc6aTJiapH 
{ k . C J io w H o e  oTHOUiCHHe) T eH r 6 y jia A H .

n P O E K U H O H H b l f l  O n E P A T O P — n P O E K U H O H  o n E P A T O P — n  y jw o n jiH  E r k j i h a  
(j»a30CHAarH (i^. E b k j ih a o b o  npo crp aH C T fco ) eKH qeKCH3 .y jiH O B jin  n u ib 6 e p T  (J)a3ocHAa- 
t h  (k -  rH J ib 6 e p ro B o  n p o c ip a n c T B o )  o n e p a T o p  6 y jiH 6 , y  ^ a p  6 n p  x  B eK T o p ra  yHHHP 
f iH p o p ra  Ma-bJiyM f;ncM -(l)a30A arH  i i p o e K u n a c n n n  m oc KeJiTHpaAH. X ,ap  i^aHAaft n . o .  
y 3- ^ 3 H ra  ^ y iiiM a  6 y jiH o , P 2 =  P  LuapTHH K aH o aT -ia m H p aA H . AKCHH'ia, a r a p  P  o n e -  
p a T o p  y 3 -y 3 H ra  ^ y u iv ia  6 y j iH 6 , P 2 =  P  m apTH H  ^a H o a T Jia iiT H p c a , y  ^ o J iA a  P  o n e p a -  
r o p  n . o .  6 y jiaA H . M a c a J ia H , H (J)a30 [ —  J t ,  J t ]  K ecM aA a H H ie rp a n -n a H y B iH  tfiyHKUHM- 
viapH H H r (j>a3ocH CyjiCHH . « p (x )— * a 0 aK C-iaH TH pH ui 6 y ry H -  H TynjiaM H H  [ —  n ,  J l ]  
K ecM aA a 6 ep H JiraH  6apM a (JiyHKUHfi-KOHCTariTajiapHHHT nHCM -(j)a30CHra yT K asaA H , 6 y  
ep A a  a 0 —  rp(x) diyuKUHsi y i y n  <I)ypbeH H H r h o jih h m h  Koa(j)({)Hu.HeHTH.

nP O E K U H Jl — nPO EK U H H . M  iiyi^TaHHiir a  tc k h c -
V jniKKa ly u in p n jiraH  npoeKUHHCH (MapKajHfi)— M  Hy^-

* TaAaH Ba 6ouiK;a TaftiiH 6Hp 5 (S  a, S m M) H y^ra- 
AaH yryB iin TvrpH hh3h ^  6miaH a  tc k h c jih k  KecHixiH- 

M  u ih h h h t M '  nyKjacHAHp (2 3 3 - pacM). ByHAa S  ny^Ta 
npoei^uHfiJiaui MapKa3H Ae6, a  tb k h c jih k  i l .  TeKHCJiHrn 
eKH KapniHaJiap TeKHCJiHrH Ae6, MS  TyFpn iH 3H^ sca  
np0eKiyiHJI0B'IH Typpn iiHSHH (eKH IipoeKUHflJIOBqH Hyp) 
AeQ aiajiaA H . BaMaH K ypra3MaJiHK .y jy n  S  HynjTa «ky3» 
A e 6 , M S  TyppH ih 3 h ^  sca  «KypHiu Hypn» a^6  aTajiaAH. 
M iiyr;T a opnrHHaji Ae6, M 'n y ^ T a  uycxa AeO^aM aTajiaAH. 
0  (j)HrypaHHnr a TeKHCJiHKAarH npooKunHCi Ae6 yHHHr 

233 - pacM. j;aMMa ny^TajiapH n .  JiapHHHHr TynjiaMHra aftTHJiaAH. 
MapKa3Hft n .  kohhk n .  Skh nepcneKiHB n .  Ae6 ^aM 
aTaJiaAH. A rap  S  nytjTa ieKCH3jihkkb y30^.iam raH  6 y ji . 

c a , y  j^ojiAa npoeKU.HHJioB'iH 6 a p ia  TyppH iH 3H^Jiap y3ap o  napaju ie ji 6yjiaAH Ba 
MapKa3Hft n .  n ap a ju ie ji Skh u h jiiih ap h k  n .  ra aftjiaHaAH. A rap  n ap a ju ie ji n .  hhhp 
npoeKu,HHJioB'iH nypjiapH IL  TeKHCJiHrnra nepneHAHKyjiap 6y jica, y  ^ o ji^ a  npoeK nna 
o p ro ronaA  eKH Typpa 6ypqaKJin I I . Ae6 aiajiaA H .
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F la p a jijie ji  Ba oproroH aJi n .  Jiap q«3Ma reoM erpnn^a (15. HaiepTa-reiJbH aa reo- 
MeTpnsi) KGHr i^JijiaH H jiaA H - r ia p a ju ie / i  Ba opTOroHaJi n .  JiapHiinr x y c y c n f l  KOJiJia- 
pH MaBxcyfl. "

Hy^TaHHHr (TyFpn qH3iin;HH[ir) Typpn HH3H ^ a  TyuiHpHJiraH n .  ch j^m  x y a a «  
u iy o ia f t TatpHtJiJiaiiaAH.

J la r .  p ro jec tio  —  cy3Ma-cy3ra o ^ n n r a  OTaMan /(craHH, MaMoca aca racenp,
COH.

A a i S - !  E . A . r  j i  a  3 y  h  0 » . H .  <I>. 4 e  t  b  e  p  y  x  11 h ,  AKCOHOMeipaH. r o c r e x n 3A aT, M „
1953.

I1POH3BEAEHHE M H0r0HJIEH0B —  K tfnX ^A flJIA P K ynA ftT M A C H . P na Q
K fn^a^Jiap  KynaftTMacH iuyiiAaS G np^afljiap h h fh h a h c h  cncfiaTHAa Tai>pH({iJiaHaflHKnp 
6 y  Cnp^aAJiap P  Kyn^a,a,HHiir ^ap 6 n p  j ^ a h  CHJian Q Kyn^aAHHHr ^ a p  6up j ^ a h  
KynafiTMacHra Tenr 6yjiaftH , HtHH a ra p  Ax^ 1 x2a' . . ,  xnan — P  Kyn^a^HHHr h x th .  
epHft ^a^H , / x/ 1 x/i . . .  xn?n —  Q Kyn^anHHiir HXTHepnft j ^ a h  6 y jica , y  ^ojiAa 

PQ  KynafiTMa ABxxH ^ 1 . . .  xn n +  KypHHHiUAath ^aAJiapHHtir S h fh h ah -
CHAaH HfiopaT CyjlaAH. K. K.  KOMMyTaTHBJIHK I^OHyHHra ( ^ .  3 aKOH KOMMyTaTHBHOCTH) 
Ba accpuHaTHBJiHK ^OHyHHra (\. 3 aKOH accounaTHBHOCTH) Cyftcyna^H, ht>hh j^ap 
i^aHAaft P, Q Ba R  Kyn^aAJiap yMyn PQ =  QP Ba (PQ)R =  P(QR)- K- k . Kyn^a,n- 
Jiap fiHFHHAHciira HHc6aTaH (i^. CyMMa MiioroqjieHOB) AHCTpnCyTHBJiHK i-;0HyHHra 
fiyftcyHaAH.

nPOH3BEflEHHE MHO)KECTB — T?T1JIAMJIAP K^nAftTM ACH — TynjiaMJiap 
KecHiUMacH onepauHHCHHHHr (1$. nepeceweHHe MHOwecTB) 9CKHpn6 ^ojiran homh. 
TynjiaMJiap ycTHAa rynjiaMjiapHHHr rauii^H KynaflTMacH a^6 aTaJiaAHraH onepauna 
(i^. BHeiunee npoH3BCAeHHe mhO/kcctb) ^aM 6a>KapHJiaAH.

nPOH3BEflEHHE TOIlOJIOrHHECKOE — T o n o j io r  HK KSTIAflTMA. 1'KKHia 
X  n a  Y  TonoJiorHK (J>a30HHHr TonojiorHK KynaflTMacn ^yftH A arH na T a-bpn^jiaH aA nran  
yqHH^H 6 n p  Z  T onojioriiK  4ia30A np (k .  T o n o jio rH n ecK o e  npocTpaH CTeo); Z  4>a30 nyi^- 
TaJiapHHHnr TynjiaMH X Ba Y  (|)a30Jiap HyivrajiapH TynjiaMJiapHHHHr TyFpH KynaftTM a- 
c h a h p .  X  ua Y  A a rn  h k k h t3  ohhi^ TynjiaMHHHr TyFpH KynaflTMacHAaH H6opaT 
6 y J ira H  (Z AarH) x y n jia M  T a tp H tJ ira  K y p a  omhi^ lynJiaM  6yjiaA H . B a p lia CyHAaft iyn-  
jiaM Jiap cHcreM acH Z  <})a30Aa lonojiornH H H  H(J>oAaJiaftAH. M acaJiaH , HKKHTa KecMaHHHr 
T .k ,  KBanpaT, HKKHia aftjiaHaHHHr T .k .  TopHHHr cHpTH s a  ){0Ka30. Zt = X Y  B a Z 2=  
== Y X  TonoJiorHK c()a30Jiap roMeoMop4>AHp (k- roMeoMop<J)H3M).

fIP0H 3B 0fllIA fl —  X.OCHJIA —  AH(JyJ>epeHUHaJi ^HCo6nHHr acocHft TyinyHqaJiapa- 
AaH 6npn . y =  f(x) $yHKUHH *0 Hy^iaiiHHr 6npop aTpo<J)HAa (k- OKpecTHOcTb t o t -  
kh) aHH^Jiaiiraii CyjicHH a« 6  (|)apa3 ^HjiaftjiHK. BepHJiraH f(x) (JiyHKUHHAaH TaftHH

x =  x0 tiyi^TaAa (Skh x0 HiiHr TaftHH i^nftMaTHAa) OJiHHran \. &e6 ic k j ih  l im  ^  -

jiHMHTra aftTHJiaAH, 6y epAa Ai/ =  f(x0 +  Ax) —  f(x0) —  ({lyHKUHfiHHiir opTTHpMaca 
(^ . npH pam eiiH e, l°-nyHKT). &.X —  apryM em  opTTHpMacH (k;. IlpHpameHHe, 2°- 
nytiKT). A rap  m y Hy^TaAa f(x) (j)yHKUHH ^ o c n jia ra  9ra  6 y jica , y  ^OJiAa f(x) 6y  
nyi^TaAa y3JiyKCH3 6yjiaA « (K> HenpepbiBHan (jiyHKUHH). f(x) 'fyuKUHHiiHnr x 
Hyi^TaAarH X,. ch  y rna x apryMeHTHHHr (byHKUHHCH 6yjiaAH.' X,. nyfiH-

A ara cHMBOJi.iap C njian  CejirnjiaHaAH: (Jleft^HHu, KHpnrraH), y', ['(x)

(HbiOTOH KHpHTrah), Dy, Df(x) (Koiuh KHpHTraH). K ouih KHpHTraH CHMBOJiJiap KaM 
^yjiJiaHHJiaAH. MaTeMaTHKa, (J)H3HKa, TexHHKa Ba 6ouii^a (JiaHJiapHHHr Kyn MacaJia- 
jiapn X,. Tyuiyim acH ra om 6 KejiaAH. YjiapAaH sn r  My^HM 6yjiraH  h k k h t3Chhh Keji- 
THpaMH3I

1- M a c a J i a  —  TyrpH i h 3hi^ SyftHqa ^apanaT  KHjiyBMti nyr^TaHHHr Te3JiHrmiH 
anK ^jiatu. H ynT am nir j^apaKaTH 5  =  f{t) (jiyiiKUHH 6ujiaH H(J)OAajfflHaAH, 6y ep M
5  — Hy^TanHHr t naflTAarH Ba3HHTH (6och6 yiH Jiraii flyji) (234 - pacM). A( iwi^t 
HqiiAa iiy ^ ra  M  Ba3HHTAaH M t BaaHnrra yTaAH Ba AS =  /(< +  &t) — f(i) ftyji 6och6

2 4 -1 3 3 4
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AS „
yraAH ^H H c fia i A/ BaKT HMiiAarH ay p ypTaqa tc s -th k h h  a rap  Hyi^ra

HOTeKHc j^apaKaT 6 y  m ic 6 a r  A t r a  6o fjihk , C y jia^H . H y^T aH H H r t n a fiT « arn

^aKHKHH (ohhh) tc3 jih th  jiiiMiiTra y™ 6 TonHJia^H: v =  lim  u«n= l i m  4 ^ .  UlynAaH

i^hjih6, nyKjaHkmr x̂ a n̂Kuii (ohhh) v Te3JinrH S =  f(t) (JiyHKUHiiAaii, h liih  fiyjiAaH 
Ban,T SyHHiia oJiHHraH X,

LUyHHHr yiiyH yMyMHft xoji;ia X,. (})yiiKUHi:iiHiir (apryMeHTra nncoaiaH ) y arapH ui 
Te3JIHTHAHp flefiHJia^H.

2- m a  c  a  ji a —  9rpH  iH 3H ^K a yT K a3iijiran  ypmiM aiiH TonH iu. 3 r p n  MH3Hny=f(x )  
TeHrjiaM a 6 iu iaH  H tfioAajianraH  6 5 j ic h h  (2 3 5 - pacM ), MM^ K ecyB iH H im r 6ypqaK  K03<j)- 

Ai/
4iHUHeHTH tg  p  =  UlyHHHr yMyH y  =  /  (x) (Jivhkuhh  xa Hy^Ta,-;a X,. r a  a ra

C y jic a ,  y  ^ O J i^ a  x  =  x0 H V ^ ra ^ a  (jiyHK U Hfm Hnr rp a c j)H ry ra  vTK a3H JiraH  ypHHMa MaB-

w y ^  6 y jiaan  Ba tg  a  =  l im  tg  (3 =  lim  =  y '  =  k  ovjiaAH (6y ep^a  k  —  ypnH- 
A-r-0 A*-»0Ax

M a iin n r  6 y p 'iaK  KoacjxjjHUHeHTH). h h h t  MaB»cyfl -6yjiM acjiH rH ra o h a  MHCojuiapHH 
0;uiocTopoHHsisi npoH3noAHan TepMHHH/iaii KapaO o jih h t .

n P O H 3 B O flH A 5 J  n O  H A p P A B JIE H H K ) -  f ty H A J lH U J  B y f lH H A  O JIH H T A H  
X.OCHJIA. u =  f(x, tj, z) (jiynKHHHAaH e j c o s a ,  cos  [5, c o s ^ )  CnpjiiiK  BeKTop opi^a- 

J in  ii!jx),>iaJianraH ftyHaJiHOi 6y ftim a  M0(x0, t/0, ?0) HyKi aAa ojiHHraH ^ocH Jia a ?6 m ckjih

lim f(x’ y< Z) — Kx yp.?o) =  du
A s  - o  A s  ~ ~  de

JiHMH r r a  a f i rn  jiaflH , 6y  e p a a  As >  0, x  =  x0 +  As ■ c o s  a ,  y  =  y0 +  As co s  f>, 2 =  
= z 0 +  As -c o s  y.  H .  6. 0. u $yHKu.HHHHHr M0 Hyi^Ta^a e  ft^ i ia jin u i 6yftH>ia y 3r a p n u i 
TejjiHrHHH xapaK T epjianA H ; c o s a ,  co s  P , c o s  7  —  e  fiynajiH iim H H r ftyHaJiTHpyBHH k o c h -  
HycJiapH (k - H an p aB  jiaiom H e K ocH H ycu). Arap f(x, y, z) —  M0 nyK Tafla AHfjxbepeHUHaji- 
JianyBHH (JjyHKUHH ( ^ .  /[H(j)({)epeHu.HpyeMaH (jjynKUHn) 6y jic a ,  y  ^ o ji^ a  M  nyKTafla 
H . 6.0.J5. M aB*yA Ba ^ y H H A arn ra  TeHr:

du du „  1 du q 1 du
—  =  —  cos a + — cos p  +  _  cos v 
dl dx dy dz

I kh du
— / grad u [grad  u — u (jiyHKUHsiHimr rpaAnemnJ (i^.), s t ,h h  rpaAHeHTHHHr 

e  HynaJiHuira TyiuiipHjiraH npoeKHHflciiAHp,
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n P 0 H 3 B 0 ^ H A f l  n P O n O P U H H  -  X.OCHJ1ABMH n P O n O P U H f l— Cepnjiran j  =  

=  nponopuHHHHHr im iH K a c H  C yjiran nponopuHfi^ifp. X,. n. h h h f  m h c o ju k ip h :

ajiMauiTHpHinjiapA^i m  Kacp pauHonaJi TeiirjiaMajiapHii eum uAa i^vJiJiaiuuiaAH.
nPOH3BO/lHOE MHO>KECTBO —  ^OCHJIABHfl T^IIJIAM —  O epH JiraH  Tyn.fiaM - 

HHiir*6ap>ia j i h m h t  Hyi^TaJiapH TynjiaMH (i^. npeAejibiiaH  lom ta). LflynAafl ^ h j ih 6 ,  
t .  M  TynMMHimr iiKKajianran ny^Tajiapn ( k .  H30JiHp0BaHHaa tomkb) 6yJiMaraH 

6apqa ypHiinui HyK,TaJiapHAaH H6opaT. t .  ^aMHiua eriH^ CyjiaAH. M iio j k c c t b  
Teopna TepMHHHra ^apaH r.

nPOH3BOAHHE BblCUIHX HOPJIflKOB — tOKOPH TAPTHBJIH \0CHJ1AJ1AP. 
y — f(x) ^vuKUHaHHHr xn Hyi(,Ta,i,arH n >  2 TapTHCjiii >;ocHjiacH (n- ^ocHjiacH) 
( n — 1 ) - Tap™ CjiH >;ocHjiaAaH x0 n y i^ a A a  ojiiiH raH  >;ocnjiaAHp (i^. ripoH3BOAHoe) (x0 
Hyi^TaAa n- >;ocHJiaHHHr MaBwyAJiarH yuia H y ^ r a  aTpoijiHAa (n — 1 )- TapTiiCJiH >;ocHjia 

M aBxyA CyjiHuiHHH H a 3ap A a  T y T a A H ). n- TapTHOJiH >;ocnjia i^yftHAarH C HM aojuiap  C n - 

JiaH CeJirnJianaAH:

>;ocH Jia l-T a p T M C jin  >;ocH Jia (C h p h h m h  ^ o c H J ia )  ne6 aT ajiaA H . f(x) cliyHKUHfiiHinr y a n  
h o jih h m h  T a p iH f  jiH ^ o c i i j i a  AeC aT aJiaA H . s  =  f(t) T y ip n  m h3h i^j ih  > ;apaK a r / ia rH  Hyi^- 
TaHHHr T e s j ia n n u m  T e3JiH K iin iir >;ocH jincH  Ba 6 H n o C a p n ii , f ty jiA aH  rsa^T 6$/ftH 'ia o.THiiraH

hkkhhhh  TapTnSjiH ^ocH JiaA iip (K- ripoH3BOAiiaa TepMHiiHAarH 1- M acaJia)

riP0ME)KyT0K (oTKpbiTbiii npoMewyTOK h jih  HiiTepBaJi) —  OPAJIHK (iHi^ 
opaJiHK eKH HiiTepBaji) —  a <  x <  b i€H rcH 3jiH K Jiapnii (renrjiH K  im iopacH  CyjiMaftAn!) 
i^aHoaTJiaHTHpyBMH 6 a p i a  x a k,iii<hh * coH Jiapm iH r TyiuiaM H, Cy e p ^ a  a Ba b —  O . 
HHHr y i  Jiapn  jie6  aTajiaA H raH  C npop xa^H ^H ii c o n jia p . OpaJiHK (a, b) chmboji &HJiaH 
CejirHJiaHaAH. i^. C em eH T .

nPOMEJKyTOMHblH HHTErPAJI —  OPAJIHK HHTErPAJI. F (x. y, y ' . . ., 

y  <")) =  () (* ) Aii4>ct,ePeHLi-IIaJ1 TearjiaM aHHHr opajiiiK  HHTerpajiH myHAaft t|r(je, tj, y \  
. . ., yt'k>, CkJ u . . ., Cn) =  0 (**) MyHOcaCaT CyjinC, 6y  MyHOcaCaTra k- TapTH6- 
jih >;ocHJiara h;aAap CyjiraH ,\ocHJiajiap (yW  hhht y3H >;aM) Ba n — k hxth§ph-3 
y3rapMac Miuyiopjiap KHpaAH, JieKim Cy n — k HXTiiepHft y 3rapM ac MHKAopJiapra 
i^yftHAarHHa inapr i^yitHJiaAH: (**) TeHrjiaMaAaH Ba (n —  k) Ta

dx

dy«>
, / * + »  = o

TeHrjiaMajiapAaH (n —  k) Aona C,(i = k - \ -  1, . . ., n) y3rapMac MHKAopJiapnn uH^a- 
paS TauuiaraHHMH3Aa (*) TCHrjiaMara a ra  CyjiaMH3.
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)K yM Jia;iaH , a ra p  (**) * a  aTHrH 6HTTa h x th § p h h  yarapM ac M H ^ o p  Cyjica, 
j i i h h  t f ( x ,  y, y ' ,  y", . . ., y(n~ l), C )=  0  6y jica , y  6h p h h m h  HHTerpa^i # e 6  a ia j ia "  
flH. O .H . HHHr y3H y  ra HHc6aTaH k (k <  n) TapTHCjw AH<J)(})epeHU,HaJi TenrJiaMaAHp. 
By TeHrJiaManHHr yMyMHii eqwwnAa (i^. 06mee peuieHHe) ■(**) M yH oca6aira K H pynqn
n  — k y3rapMac MH^AopAan Tami^apH SHa k Ta C ,, C2........... Ck y3rapwac MHî Aop
fiyjiaaH, h ih h  yMVMHft e>iHMfla n  Ta y3rapMac m h^aop 6y jin6 , yHHHr y3H (*) Tenr- 
jiaMaHimr yMyMHfi c ihm h  CyjiaAii. BHHo6apiiH, O.H. h h iit  (*) KypHHH:iiAarH k,hhm3th 
n- TapTHOJiH TeHrjiaMaHH eqHui MacajiacHHH k- TapTH6jiH (k <  n) TeHrjiawanH enHui- 
r a  K ejirapH iiira hmkoh Cepa^H.

(* ) T eH rjiaM a^a  y  Ea k- ra p T H g jin ra q a  6yjiraH (1 <  k  <  n  —  1) S a p n a  (/(">) ^ o -  
C H jiajiap naT H aiuM araii xycycH ii ^ o jiA a , a-biiH (* ) TeHrjiaM a

F(x, y(k), (/(* + 1 ) , . . . .  y (n)) =  0  (*** )

kypHHHiiifla 6yJiraii/ia  y (k) =  z  ypH H ra i^yflnui 6HJiaH 6 y  TeHrJiaMaHH n —  k < n  

iap T H 6 jiH F(x, z, z ' .............. z(n~ k) ) =  0  TenrjiaM ara F e jro ip H m  m ym khh.

® (x> y ^ \  C j, c „  . . . ,  Cn—k)  =  o

TeHrjiaMaHHHr yMyMHii HHTerpajiH (* * * ) T e n r- iaM an n n r n  —  k  AOHa y3rapM ac M H ^ o p r a  
s r a  6 J jira H  opaJiHK H iiTerpajW flH p.

M acaJiaH , y"  — xtj"  -f- y ’" (=  0  TenrjiaM aA a y"  h h  z  6HJiaH a jiM au irap H e , z  —
—  x z ' + z ' =  0  T eH rjiaM ara  s r a  6yJiaM H3, 6ouiJiaHFH>i t€h tjiaM aH H H r cx  —
—  z  —  c =  0  eKH cx —  y " — c =  0  opaJiH K  H H T erpajihhh  TonaMH3. YHHHr y  —  

cx3 cx2
-------— cxx  —  c 2 =  0  yMyMHH H iiT e rp a j ih  ooLU JianFH 'i T enrJiaM aH H H r ^aM  yM y*

mhB HHTerpa-JiH 6yjiaAH.
(* ) T eH rjiaM a^a x  i^aTHauiM araH, jit>hh F(y, y ' , y " , . . ., y(n) ) — 0  KypiW Hiu-

dy
ji,a 6y jiraH  6ou'i^a xycycHft J^OJiAa =  P ajiMauiTHpHui ep^aMH fjiw an (y —  aps* 

jih  y3rapyBHH) 6 y  TeHrJiaMaHH p r a  HHc6aTaii (n —  1)- rapTii6jiH

f U  p . dl .............dS - )  =  o
dy dyn~ x 

TeH rJiaM ara re jiT H p n u i MyMKHH, 6 y  TeHrjiaM aHHiir

du
®(y,  p, C „  c 2, . . . ,  Cn—i) =  o §kh ®(y, fa,  c u c , ,  . .  ., c n- i )  =  o  -

yMyMHH H H ierpajiH  O .H . 6 y jin 6 , l-T ap T ii6 jiH  TeHrjiaM aAan H6opaTAHp.

M acaJiaH , (a -f- y)y" =  y' TenrjiaM a tj' =  p, y" =  p-~ ajiMaiiiTHpnui epAaMH 

dp
C njian  ( o +  y)-p- =  P TeHrjiaMara KejiTHpHJiaA». KeftHiirH TeHrjiaMaiimir p —

—  ln [C ^ a  +  (/)] = 0  yMyMHft HHTerpaJiH 6oiujiaH FH q TeHrjiaM a y i y n  O .H . 6yjiaA H .

A h&6.: B . B .  C t e  n  a  h  o b ,  K y p c  A«4«l)epeHU,HajibHi>ix y p a B iien H ft, C >i,3M aT ni3, M . .  1963 .

flPO M H JlJlb — flPOM MJIJlb. Bnpop coiiHinir npoMHjiH —  yma coHHHHr MHiir- 
Aan 6np yjiyuiH. Bnp n .  l ° / 00 opi^aJiH 6eJirHjiaHaAH. n .  lym yinacH  npoueHT (i^.) 
T y r jy i i ia c H r a  wyAa hj^hh . n .  T jtiiy H q ac n  fjomuiMaJiapAa (o j i th h  ripo6acif 900, 800 
Ea ^0K a30 AeraHHHHHr MatHOCH ^OTHUiMaHHHr 1000 yjiyiunra TO?a ojiTHHHimr 900, 
800 Ba ^0K a30 yjiyiujiapn Tyrpw KejimiiHnH 6HJiAHpaAH) Ba AopHxona.riapAa A°PH 
TopTHiUAa Ba 6oiui^a co^ajiapAa ^yjiJiaiiH JiaA H . JlaT, prom ille  —  M HHrra.
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I1POOBPA3 — ACJI OBPA3. 1°. A TynjiaMiiKnr B TyruaMra <p aKCJiaHHiUAarH B 
ajieMeHTHHHr acji o6pa3n— ^ap i^aHAaft a £ A  3jieMCHTAHpKii, b sjieMeHT a 3/ieMeHTHHnr 
ofSpaaH 6j?jiaA H  ( n -  0 6 p a : i ) ,  fM iH  cp(a) =  b 6ymp,vt.

T eoM eT pH H ^a K y rw n 'ia  s - ie M e m n H n r  a c j i  o 0 p a3 H  A e6  M' n y ^ T a r a  (T yppH  t c -
k h c j ih k  Ba 3^0Ka30) a fijia H a /iH ra H  (a K c .ia n a /u i r a H )  M  H y ^ ia  (T y p p it m h 3 h ^ , t c k h c j i h k  
B a 5^oKa3o) T ym yH H flaA H .

2°. B' CZ B iyicM-TynjiaMHHHr acji o5pa3H  —  v*p ^anAaft A ' c  A i^HCM-TynjiaM 
6J jih 6, 6yHAa B' iyicM-Ty (TJiaM A' TynjiaMHHHr o6pa3H 6yJiaflH, a tiiH  <p(^4') =  8 ' .  
A rap  "i4 ' £ A  6y jin6 , q>(a,) £  B ' 6yjiaAHraH 6ap>ia at  £  A ajieMeiiTjiapHHHr TynjiaMH 
6yjica, y  ^OJiAa A ’ Tynjiavi S '  TyruiaMHHHr TyjiH^ acji o6pa3H fiyjia^H . B' 
Tj^njiaMHHHr (xycycnft xo/i,va, b ajieMeHTHiiHr) TyjiH^ acJi o6pa3H <f~\B ')  chmboji 
6H JiaH  S e j i r n j ia n a ^ H .

nPOnOPUHOHAJIbHOE flEJlEHHE —  nPOnOPUHOHAJI ByjIHlU —  6 n p o p  
c o h h h  (eK H  k b c m b h h )  6 e p H J ira n  c o H J ia p ra  (eKH K e c M a jia p ra )  T y p p n  p k h  T e cK a p n  n p o -  
n opuH O H aji ^ H cM Jiap ra  6 y jiH iiiA n p - B n p o p  c o h h h  fc p H J ira H  c o H jia p r a  n p p n o p u n o H a ji  
i^H CM jiapra 6 y J iH u i y q y H  6 y  c o h h h  6 e p i 'J i r a n  cO H Jiap  ftH FHH A Hcnra 6 y jiH iu  Ba ^ o c h ji  
6yjiraH CyjiHHMaim BepHJiran coH JiapH H H r ^ a p  6 n p n r a  6 h p h h -k c t h h  K ynaftT H pH 6 
'ih k h ii i  K epaK : M acaJiaH , 6 0  h ii 1 , 2  Ba 3  c o m ia p i f r a  n p o n o p n n o n a J i  i^HCM Jiapra 6 y j in l i (  
y q y H  i^ yH H /iarn  a M a ju ia p  6 a w a p H jia A i i :

( 6 0 : 6 ) 1  =  1 0 ; ( 6 0 :  6 )  2  =  2 0 ,  (6 0  : 6 )  3  =  3 0 .

IIIyHAaft i^ h jih 6, 1 0 : 2 0 : 3 0  =  1 : 2 : 3 .  60 c o h h h h  1 Ba 1/3 coHJiapnra T e cK a p n  
n p o n o p u H O H aji *;H CM jiapra 6y jiH iu  ynyH 60 hh 6e p H jira H  coHJiapra TecKapH 6yjiraH 
coHJiapra nponopijHOHaji lyicMJiapra, h m h  1 Ba 3 coHJiapnra nponopunoHaji i^hcm- 
jiapra 6yjinui eTapjiHAnp. BfinoOapnn, (60: 4). 1 =  15; (60: 4) 3 =  45. IIIyiiAaft 
i^ h j ih 6, 15 : 45 =  1 : 3.

nPOnOPUHOHAJIbHOCTb —  nPOnOPUHOHAJlJIHK—h k k h  MHiyiop opacH ^arH  
(JiyHKitHOHaJi o o F jia n n u i T yp-iapiiiiH H r s n r  c o /triacHAHp. y 3 ra p y B m i x  a a  y  M Hiy;opjiap 
opacHAa n .  hhht h k k h  i y p n  —  TyppH Ba TecK apn 11. 6 y jia ,n n . S ^ ra p y B q H  x  na y  
MKHAopjiap yarapH uiH  npoueccH /ta  yjiapHHHr Hnc6aTH y3rapM aft i^ojiaBepca, h m h

6yJica, m>HH yjiapA an 6h p hhh  ^ap  KaH/iaft coHra KynafiTHpraiiAa hkkhhwhch j;aM 
y w a c o H ra  K y n a f t in p H j ic a ,  6y  hkkh  y3rapyD H H  MHiyiop Typpn nponopunoHaji (6kh 
nponopuHOHaji) MHiy;opjiap /i,eP:Hjia/(H. HKKHTa \'3 ra p y a ‘iH MHiyiop opacn/iarH  T yipn  
n .  aHaJiHTHK paBHiUAa y  — kx  ^iopMyjia 6HjiaH H^OAaJiaHaflH, 6y ep ^ a  k  cohh I“I. 
K03ct>({)HUHeHTH Ae6 aTajiaAH. H kkh  m hka°P  opacHAarn TyFpH n .  rpa({)HK paBHiuAa 
CypqaK K034)4)HU'HeHTH H- KOSifxtiHunenTnra TeHr 6yjiraH  Ba KoopAunaTaJiap Couih- 
AaH yTaAHraH TyFpH 4H3HK, 6miaH TacBHpJI3H3AH.

Arap HKKH"y3rapyBMH x  na y  m h k aophhh t ysrapnuiH  npouecciiAa yJiapHHHr Ky- 
naftTMacH ysrapM aft ^o jiaaepca , h t,hh

xi!/i — x.,ty.2 =  . . .  =  const

fy jic a , ht>hh yjiapAaH 6h p hhh  ^ap  ^anAafl ro n ra  KynaftTHpranAa hk k h h 'ih  MHiyiop 
y u ia  coHra 6y^H iica, 6y y3rapytt'iK  x  Ba y  MH^Aopjiap TCCKapn nponopu,HOHaji a c 8 
aiaJiaAH. HKKHTa yarapyB^H MHiyiop opacHAarn lecK apn n .  y  =  k : x  (JjopMyjia 6h- 
jian  HtJiOAaJiaHaAH, 6y epAa k — n .  K03([x})HUHeHTH. TecKapn n .  rpa^HKAa TeHr 
Shjih  rn n ep 6ojia  (i^. PaBnocoqfiaH rn n ep 6oJia) Onjian TacBiipjianaAH.

liPOnOPHHOHAJIbHblH UHPKyJl b  — (lPOnOPUHOHAJl U.HP KYJIb —  Kec- 
MaJiapHH 6npop HHc6aTAa (y3 qerapajiapHAa 'teKJianran) Ka-MafiTHpiiiuAa (§kh ouih- 
pnuiA a), uiyHHHrAeK KecMaJiapHH TeHr «;HCMJiapra 6yjiHuiAa HuijiaTH/iaAnraH ac6o6. 
n .n , 6np-6HpHra uiapHiip 6HJiaa 6Hp'iKTHpiiJiran Ba ^ap  6npHAa an r Kyn f;y.uiaHHJia-
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^HraH HHcCaTJiap uiKaJiatH fiy-iraH  h k k h  c ie p jK eH ^ an  H(5opaT (2 3 6 - pacM). <l»Hrypa- 
jiapnHHr yxLuauuiiiK xoccacnra acocaH , Maccx})a.iap HHc6arH a b : AB  =  Oa : OA 6fna-  
AH, sitiiH (x) TaMta —  4H3HK,qa mKaJia 6y.aHMH ^apuiHCH^a Typran coHra (nnc6aTra) 

moc KejiaAU-
H P O n O P U H fl — n P o n O P llH J I — HKKH ra HHc^aTHHHr 

a:  b =  c : d t c h t j i h t h .  a, b, c, d  coH Jiap  n .  h h h t  jjaflJiatpH 
fle6, a na d  'ic tk h  xa^jiap &e6, b Ba c  —  ypra ^a^Jiap ae6 
aTaJia^H. n. iinnr acocHfi. xoccacn: n. HHHr ieTKH ^a^JiapH 
KynaftTMacH y p ia  ^aAJiapH- KynarlTMaCHra TeHr (ad =  bc). n .  
HHHr HKKajia KHCMHra 6Hp I^WhC (§KH HKKBJla l̂ HCMHflaH 
6h p h h  aflHpn6) Ba Oouij^a afuinf} aJiMamTHpHiuJiap 6a>KapH<5, 
^ocHJiaBHfl n. Jiap (k,. rip0H3B0flHaa nponopnnn) fle.6 arajia- 
AHran hh th  n. Jiap >;och.i i;H.iaMH3. ApHiJiMeTHieCKaa npo- 
nopuHH repMHHiira >;aM i^apaHr.

ITPOCTAJJ f lP O B b  (06biKH0BeHna3 Apo6b, apHcfiMeTinec- 
Kasi ' ApoCb, ApoCnoe hhcjio) —  O /^ H f t  K A C P  —  dnpjiHKHHHr 
6n iTa  eKH 6n p  ne ia  T e n r yjiyiLUiapH^aii (^HCMJiapBAan) Ty- 

g  3HJiraH coh. Bouifjawa cy3 6njiaH aflTraH/ia, apH<j)MOTHK Kacp 
eKH O.K. hkkh naTypaJi coniiHHr Hiic6amAHp. Zlpofib, G ie -  

236- pacM. iuaHHoe mhcjio TepMHHJiapn^a My^accajino^ ranHpHJiraH.
n p o c T A H  f l y r A  —  o / w h h  e h  —  KecM aiiHnr y3Jiyi<CH3 

e a  y 3 a p o  6h p  ^HfiM auiH  Hycxacn (o6pa3H ).
1°. TeKHCJiHKflarH 0 .e .  x — (p(7), y  =  if ( / )  TeH iJiaM ajiap 6H.naH 6epHJiHiiiH MyM- 

k h h ,  6y  ep fla  q> Ba jia p  —  t  napaM eTpiiH iir y M y n c iK  (jiyHKmisijiapHflHp, t0 <  t <  tt  
(/o  <  t\), u iy  6H jian 6a p r a  t m in r  >;ap x n i  i^Hf'MaTJiapHra ^ a p  x h ji  M(<p(t), t|>(/)) 
H y ^ ra J iap  moc K ejia^H . KecM a.ua y 3JiyKCH3 C y .ira n  y =  f(x) (JiyHKUHSiiiHHr rpai5>HrH 
X =  t, y  =  f(t) OflAiifi efi ^ y jia ^ H .

2°. n  yjiiOBJiH (jia30AarH 0 .e.

Xi =  <Pi(0, *» =  <p..(0, • ■ • ,  Xn =  <P„(0

T enrjiaM ajiap  fiujiaH 6epnjiHuiH MyMKHH, 6y  e p ^ a  c f^ t) ,  . . . ,  <pn(l) j ia p  t n a-
paMeTpHHHr y3JiyKCH3 (jiynK m isiJiapn /inp ; t0 < t < tt  (t0 <  ty), m y  6HJiaH 6H pra, t 
HHHr Jjap xhji ^HfiMauiapnra 0.e . hhht xap xhji

M(<Pi(0............q>n(0)
HyKTajiapH moc KeJiaflH. M H coju iap : 1. CliHycoiiAaHHHr (237- pacM) i^hcmh 6yjiraH 
OAB oaahA efl i^yflHflarH TenrjiaMaJiap. 6nJiaH HtjiOAajiaHHUiH MyMKHH.*

ix .
x =  t, y  =  s in  t, 0 <  t <  2

COD oahhh efiHH (2 3 7 -pacM) x =  2 t— 1, j / = | 2 / — 1| TeHrjiaMaJiap 6miaH H<j>o,na- 
jiam MyMKHH, P ynfta  t  napaMeTp [0,1] KecMa^a y 3rapaflH. 2 . A H 'ia MypaKKa6 0 . e .  
r a  mhcoji khjih6 K[yHH,narH (jiyHknHsiHHHr rpatjjHrHHH ojihui MyMKHH (238- pacM):

x sin x ■ 0 <  x <  1 Aa 
0 x =  0 fla.

3 ° . 0  < /  <  23 t K ecM a^a^  =  a co s t, y  =  a  s in  t, z =  t  T e iir jiaw a jiap  <jia30AarH

0 . e .  hh —  na^aMH h =  AF  6yjiraH AEF  ehht MH3Hi^HHHr (239 -pacM) 6HTra fpm n-  
hh H^oAaJiafiAH. 0 . e .  COD Ka6h (237- pacM) citiinh; ih3hi$ 6yjiHuiH ^aM MyMKHii.

n PO C T O E  4 H C J I0  —  T y B  CO H  —  H aT ypaji 6yjiyB'iHjiapH a ta r H  1 Ba p coHjia- 
pn 6yjiraH xap ^aanaft p  >  1 HaTypaji coh. T;n>pi«jira Kvpa, 1 Ty6 coh SMac, iyH- 
kh yHHHT HaTypaji 6yjiyBmicH (y3H) siKKa-io sironaAHp. 1 ^aH (bap^JiH 6yjiraH Ty6 
coh 6yjiMaraH HaTypaji coiuiap MypaKKao coriJiap nc6 aTajiaAH. Ty6 coHJiap «ieKCH3 
KynflHp —. 6y Ebkjiha TeopeMacHHHHr Ma3MyHiiA»p- T .c. h h h t HaTypaji KaTopfla TaK-
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'237- pacM. 238- pacM. 239- pacM.

chm oth  (K,aepAa ^anAaft t y 6  con Gopjm rn) MacajiacH wyAa j g & m  MacanaAup.  B y  
co^aA a n .  Jl .  MeoHiiieB acocafi i« n n * a jia p ra  spH m ran.

1958 HHJjra ^a^ap MawiyM OyjiraH 9Hr Karra T.c. 23217 — 1. #hjih cncre- 
Ma^a 6y conmiHr 969 paî aMH fiop.

A m <>. : P . r  p o c T, I3pocTwe qnc/ia, HJl, M ., 1959; T. H. B e p m a h, 4  hcjio h BayKa o iiSu, 
rocTexH3AaT, M., 1954.

FIPOCTPAHCTBEHHAJ! J^PHBAJl— 4>A30BHpl 2TPH MH3HK — ^MMa HyK;Tajia- 
pH Cinjian 6np leKHCflHKfla eT M aftA n ran  3rpH ih3hi^ ( k .  OjiocKan KpHBafl). 0 . 9 . 'i. Rt- 
KapT K o o p A H iia ia J ia p n A a  n y fiH A a rii i i k k h  c h p t h h h t  K ecH uiH iii <ui3hfh CH(j)aTHAa 6e- 
pHJIHUIH MyMKHHI

T e H rJ iaM aJia p  6H jiaH  CepHJiHiUH m v m k h h . <J). 3 . q .  3 r p n j i h t h  h k k h  x h j i  tynran  s rp H  
1H3HK A e6  \au  a ra J ia A H . h h  6ypaJiHLUH (i^. K p y q eH H e ) H O Jira aHHaH TeH r
f i^ jiM a ra n  s r p n  m h 3 « k  a® 6  T a tpH cf> jiam  MyMKHH. •1'. 3 . 1 . r a  m h c o ji i^ h jih 6  BMBnaHH
(K -) S rpH  4H3HPI1HH Ra 8HHT HH3HFHHH (l^. BHHTOBaH JIHHHH) KypCaTHUl MyMKHH.

*nPOCTPAHCTBBHHO-OflH0CBJI3HAfl OBJlACTb — BHP BOFJIAMJIH <t>A30- 
BHH CO \A —  y 4  y jm o B jiH  ( J ja s o n n n r  c o ^ a c H  6 y jiH 6 , 6 y  c o ^ a A a  ^ a p  C n p  c h h k  k o h -  
TypHH (co j^a  l e r a p a c i iA a u  T a u  i^ ap H ra  M HKMacAan) t i y i^ r a r a  TopT H iu m v m k h h . B .6 .( j ) .c .  
K y n H « 'ia  c o A A s r im a  i^ h jii i6  6 n p  OoFJiaMJiH co>;a A e6 a r a j ia A H , yHHHr TyjiH i^ iiom h 
6 « p  60FJiaMJIH CHOT COJ^aCHAaH (K ' riOBepXHOCTHO-OAHOCBH3HaH oO jracT h) 4’a P>\ k,h- 
JiiiiU Aa K y ju ian H JiaA K .

B .6.ij).c. ra  mhcoji k,kjih6 6y ry n  4)a30HH, nyK jacn  omi6 TauiJianraH itiaaoiiii, 
HKKHTa KOHiieHTpHK c<})epa opacHAaru coxaiiH KypcaTHiu MyMKHii Ba >^>Ka3o. Typpn 
HH3HFH iH K a p ii6  T a u u ia H ra H  ijaao, ropH H iir (k .)  hhkh k h c m h  n a  fouiK aJiap b . 6.(j).c. 
6yA0JiMaiiAH.

fTPOCTPAHCTBO — 4>A30. ..'IfmeHHoe npocT pancnio, TonoA oraqecK oe npocTpan- 
Ctpo, McTpiciocKoe npocrpaHCTBo, npoeKTHBnoe npocTpaHdBO, FIpocTpaHCTuo (JiyiiK- 
UHft repMHHJiapHra napaH r.

flPOCTPAfICTBO ifryHKUHfll — 4>yHKU,HgJlAP 4>A30CM. KecMaaa y3JiyKCH3 
6yjiraH 4>.(J). —  [u, 6] KecMaAa y3JiyKCH3 6yJiraii 6ap'ia (JiyiiKUHHJiap Tj?iuiaMH 6>>jih6, 

6y lyiuiaM uiyHAafi MeipHK (J)a30 (k. MeipHiecKoe npocipawcTeo) pfi6 KapaJiaAHitH, 

6y <Jia30Aa ymiHr hkkh iiyKTacn, hihh f(x) r>a g(x) rtynKUHsuiap opacHAani Macoiba 

CHi^aTHAa [a, b] KecMaA^ | /W  —  tfMI nnirr MaKCHMywn \\a6yji kh-™haAH, hijIih 

p(l(x), g(x)) =  max\f(x) —  g(x)|. 0.(J). KyiiHH'ia C(a, b) chmboji OiiAan CcjirnAanaAn.

f i(x .  </,?) =  0 Ba F,(x, y, z) =  0.
flapaMeTpHK uiaKJiAa <I>.9.1 .

x  =  <Pi(0. U =  q>s(0. z =  <r3(0

a < x < b
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nPOCTblX HHCEJl TABJlHUbl—TyBCOHJlAP>KAflBAJlJlAPH. Bapqa natypaji 
coiuiap opacHAa Ty6 coHJiapnHHr qeKCi!3 Kyu snaHJiHrH i^ahm  3aMOHJiapAaei^ (Ebk- 
nv.fi, 3aMOHacHAa) Mat-iVM CyjiraH. T.c.jk. Ty3Hiu iyFpHCH,narH 3ht AacTJia6KH niav 
jiyMOTJiap X V II acpra TaaJiJiyKJiHAiip: Bo.noHbeAa KaraJibAH (1603) 750 raia Gyji- 
raH, IllyTeH (1657) —  10000 raqa 6yjiraH T.c.jk. Ty3raH.

BHpHH<JH aim a K arra p o ^  T.c.w . hh  B. J Ie6 e r  (1864) Ty3raH. XyAAH ym a pai^T- 
jiapaa  y p a ^ a a rH  y30i^ ?n p  iyiuiJio^Aa y3H yn,n6 eTHiuraH Ta.iafn.nH MaTeuaiHK 
M. M . riepByuiHH T.c.>k. TysraH. V  6y  Huira y3 yMpHHimr k hP*$ ftHJiAaH o p ra n  
HHCMHHH (1854 —  1897) CaFHUijiaraH Ba 10000000 r a !ia  6yjiraH  T.c.w . Ty3ran. By 
waABajiJiap PoccHHAarH AacTjia6Kn KeHr raaABajuiap 6y .ira n . X,a>KMH s a n a  6y jira -  
hh y liyn ( * y a a  Maftfla xaT 6H.ian e3H .iran 750 ca^H(j>a) IleTep6ypr OaHJiap anaae- 
MHACH riepByuiHH >«a^Ba.T.napHHH Hauip sTTHpa oJiMaraH sa ^ y .i  e3Ma <t>aHjiap an a- 
^eMHHCHHHHr apxHBHra ToniUHpH6 ^yftH Jiran. A(j)cycKH, IflepByiUHHHHHr CyHiajinK 
KaiTa Me^HaTimii KeftHHi'H 6a-b3H MaTeMaTHKJiap, ^ a r r o  coHJiap Ha3apiiacH 6HJiaH 
iijypyjuiaHraH MaTeMaTHKJiap (Maca.ian, aKaseMHK J\. A . TpaBe) >;a.M yHyra6 io6q )-  
rau jiap .

?Lua ftHJiJiapfla BeHa ® am iap  . aKaAeMHHCHra MyTJiai^o ai^Ji 6o 'iap  ^HJiMaftAHraH 
T.C.JK. —  100 330 201 raqa 6yjiraH  Ty6 coHJiap Ba 2 , 3 , 5  Ba 7 6njiaH y3apo Ty6 
CyjiraH 6 a p ia  coHJiapHHHr 3iir khmiik 6yjiyBqHjiapHAan H6opaT waABajijiap Ta^AHM 
STHjiraH. B y  waABaJUiapHHHr aBTopn Maui^yp hoahp >;hco5mh, ripara yHHnepCHTCTH- 

HHvir npoijieccopH JI.C>. KyJiiiK bah. ABTopHHHr finrHpMa Ahji AaBOMHAa ^HJiran yji- 
k3 h HUiJiapHHHHr caMapacH 6^jimhiu 6y  >KaABajuiap ^awMH KaiTa 6yjiraHi< TyijiaHJiH 
naiup STHJiMaran Ba <J>anjiap aKaAeMHHCHiiHiir apxiiBHra TonmHpnd t;yftH.riran (i^. 
Ta6jimibi KyjiHKa).

1914 Bhjih BauiHHTTOHAa J\. H. JleMep 1 a s h  10 D06 721 raq a  fiyjiraH T . c. w . 
hh H aiup STTiipraH.

1951 ftiuiH AwciepAaMAa Hauip STHJiran 1 1 -MiuijinoHHHnr (1 'J006741 ash 
10999997 ran a) T .C .* . hh Ty3HiuAa (aBTopjiapn 5 5 - Kyj um,  JT. noJieTTH, P . riop -
Tep) }!• <1>. KyJiHK >KaABaJiJiapH TeKiunpHo KypH.Tii6, y jiapA aH  (JiofiAajiartiiJiraH.

1959 hh .th  K -Jl. BeftKep Ba <t> IO. Tpyn6ep rep  AacTJia6KH 6 m hjijihoh Ty6 coh 
y*iyH waABaJi (MHKpoiJ)HJibM Tap3HAa) Ty3raH. 6000000  - Tyo coh 104395301 SKan, 
HIHH n (  104395302) =  6000000 .

Xo3H prn Bai^Tra K a^ap ^ap  xh :i aBTopjiap HaTypaJi KaTopHnnr AacTJia6KH 
10 MHJiJiHOHHAaH TauiKapHAa ^tvbm h aftpHM HHrepBajiJiap y q y n , MacaJiaH, 16- mhji- 
jihoh yiVH (ZlapijjH), 14984970 a s h  19225210 raMa 6y .iran  opa.niK y iyH  Ba 33-, 
35-. 44-, 53-, 59- Ba 77- MHjijiHOHJiapHHHr khmhkdoi^ opajuiKJiapn y iyH , uiynHnrAeK 
Cornna opaJiHKJiap yqyn (IloJieTTH) T.c.>k. Ty3raHJiap. T y 6 coiuiapHHHr n o jie r rH  
Ty3raH 6yHAaft pyftxaTJiapHHimr . 3Hr KaTTacH 10 000 813 fiiuian 5101683361 opacH- 
Aa )KoftJiamraH 116683 A°Ha Ty6 coh pyftxaTHAHp.

IUyHAaft i^hjih6, 100330201 raq a  6yjiraH  con.iap;,K  y 3 nm-ira ojiraH  KyJiHK 
waABaJiJiapn (Ky-T e3Ma) Ba 104395301 rau a  6yJiran coiuiapHH y3 HMHra ojiraH  
BeftKep Ba rp y n 6e p re p  >KaABaJiJiapH (MHKpo'biuibM) ^ o sn p rn  Bai^TAarn s n r  TyjiHi^ Ba 
9nr Keiir KaABajuiap j^Hco6jiaHaAH.

A,aa<5. ; H. H. JX e  n m  a  H, 3 a M e q a T e .ih H w e  c jih b h h c k k c  B bi* iiic .nH T ejiH  I*. B e r  a  n 51. <!>. K y- 
Ji n  k , « H c ro p H K O -M aT e M aT H lie c K H e  HCCJieAOBaHHH», B b in . 6 ,  ro c T e x H 3 f la T ,  M ., 1 953 ; A . E . P  a  h  k , 
y p a jib C K H ft M aTeM aTHK H B a H  M H x e e B H q  r ie p B y m H H , «H cT O pH K O -M aieM aT H M ecK H e HCCJieA°BaHHH », 
B b in . 6 . F o c T e x H 3 A a T , M ., 1 953 ; B . C  e  p n  H h  c  k  h  ft, H t o  m w  sn a e M  h  q e r o  i?e 3H3Cm  o  n p o -  
c t w x  M H Cjiax, n o jiH K q a A a n  Tap>KHM a, O H 3 M a T rH 3 , M ., 1 9 6 3 .

nPOTHBOnOJIO)KHbIE TEOPEMbl —  KAPAMA-KAPIUH TEOPEMAJIAP — hx--
THepHft 6HTTaCHHHHT [UapTH Ea XyjIOCaCH HKKHHIHCHHillir iuapTH Ba xyjiocacHHHHr 
aKCH 6yJiraH hkkh TeopeMa. ysapo i^apaMa-i^apiLH reopeMaJiap a^6 j;aM ara-

JiaAH. TeopeMa, 06paTiiaH TeopeMa, HeoCxoAHMoe ycjioBiie, AocTaToqHoe ycjionne, 

KpiiTepnft TepMHHjiapnra ^aM ^apanr.

A a a 6 . : H. C. r  p a ui t e fl n, ripHMaa h o6pan iaa  TeopeMhi, <J>ii3MaTf-n3, M ., 1960; B. B 
P t n b e n ,  Ofimaa MCTO îiKa npenoflOBaunH MaiewaTHKH, y q m w n a , M ., 1S58.
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n P 0 THB0 n 0 J10 )KHW E y r j l b l — KAPAM A-KA PIUH B y P M A K JlA P  — HKKH TyFpH 
MH3H^HHHr KecHLUHUiH^a .\och .i CyjiaAtirdH yMyMHft yq jin  6yp>iaKJiap 6yjiH6 , 6hp 
6yp'iaK  tomoh^iapH h k k h h ih  CypiaK tomohjiapHHHHr a<ibomh 6yjiaAH. 240- pacMfla 
6. 1 Ba 2 ,3  Ba 4 CypiaK-nap. H k k h  TeKHCflHKHHHr KecHumuiHflaH ^och ji 6y jira u  yMyMnft 
Kiippa jih hkkh  Si^jih 6ypwaKJiap ^aM K,.-k- 6. arajiaw,  6ypqaKJiapaaH 6npHiiHHr e^- 
jiapH h k k h h ih  6yp iaK  e^JiapHHHHr AaBOMH
6y n&pfl (240- pacM). n.iaiiHMeTpnfiAarH Ba «
cicpeoMeTpiraflarH K,-k- 6. 6np-6npHra TeHr. J
K. K- 6. BepTHKaJi 6ypiaKJiap «e6 xaM. aTa- 
jiaAH, JieKHH 6v hom yH ia t^ fph smbc.

nPO TH B O f!O JIO )K H bIE  HHCJIA —  KA- 
PAMA-KAPUIH CO H JIA P —  MOflyjuiapH 
Tenr, HiuopaJiapH ^apaMa-KapiiiH 6yjiraH  
HKKHTa ^aKHK^Hfi coh. M acajiait, 2 na —  2,
1 ^3  Ba —  V 3 ,  a Ba —  a K,-k- c .  *y<J)THflHp.
G)HJiap y^HAa K, K c - caHOK 6011111^311 (HOJib 
HyKTaAaH) hkkh  Tapa^A a ynflan TeHr y30K- 
JiHK^a jKoftjiamran ny^Tajiap 6n.nau Tac-
BHpJiaHa^H.

IlPOUEHTjKaKoro-JiH6o qHCJia—6npop coHHHHr IIPO U EH TH — 6y coiihhht K)3AaH
6np h,hcmh. n .  % Hiuopa 6HJiaH SeJirHJianaflH. n .  TyiuyHiacH xyjnaJiHK, MOJiim,
CTarHCTHK ^Hco6JiapAa ypraHHJiaeTraH m hkaop eKH >;oAHcajiapHH xapaKTepjiam Ba
iaKK0C^au i yqyH HiujiaTHjiaflH.

A rap  a cyM Ma6jiaF OaHKKa (oMOHai K accacnra) ftHJinra p % (fioHAa (p o/xpm
n . )  KejiTHpa^Hran iuapT 6njiaH i^yfiii-iran 6y jica , t fmn yTraiiAan KeftHH 6y a Ma6-

pa _
jia r  x =  a +  Jq q  t tjiopMyjia 6njiaH aHHKJiaHyBqn x  Ma6. ia r ra  aftjianaflH. ByuAa uiyH-

flafi >J)apa3 ^H.iHnaAH: ^ ap  ftiiJi yrraiiA a 6ouiAa KyfiHjiraH Ma6jiaFHHHr p % (JioftAa- 
ch  uiyHflaft oJiHHaAHKH, n .  jiap (4>oha;i) KynaftraH Ma6jiaF ^h co 6 h a3 h  SM ac, OajiKH 
601UjiaHFHi Ma6jiaF ^hco6 h ^3 h  TyjianaflH.

A r a p  flrfjiJiHK %  (f})oii,ia) S o m j i a i iF n i  M a fiJ ia rra  n y iu n 6 6o pn jica , Couifla nysiH Ji- 
raH a Ma6jiaF (cyM) t ftHji^aH Keftnn n;yiiH^arH cJiopMyjia 6HJiaH aHHKJianyEMH x 
(cyM) KMfiwaTra spHiiiaAH:

+  lo o )  ’

B y  ^OJifla n. h h  (AapoMaAHH) x ;ip  6up x n c o 6 .’iauiA a flH ni ftHJiAa AapoMaA ycraH  
Ma6jiaF ^ h c o 6 h a 8 h , s i ih h  6jiAa i^yiiii/iraH  Ma6j ia p ra  p  %  h h ji j ih k  (poftAa Kyljm jl ' 
ra u fla rH  M a6jiaF ^ h c o 6 h a 3 h  nepHJiaAH. ByHAaft n .  Jiap OAaTAarH (oa,'U>h) n .  jiapAaH 
4>apKJiH paBHuiAa MypaKKa6 n. aTajiaAH (AapoMaA A apoM aA -iapnn ^aM ^n c o O ra  
o jiraH  ^ o jiA a  6epnjiaA H ) v.a 6 y  ({ 'opM y-iam inr "y3H MypaKKa6 n. jiap  (})opMyjiacii 
Ae6 aTaJiaAH.

JlaT . p ro  c e n t  —  K)3iira (k)3 ^ n c o fm ^ a n ) .
nP5IMAH JIHHHH —  TyFPH HH3HK —  reoMerpnHHHHr a co c u ft TymyHMaJiapH- 

Aan 6npH 6v j ih 6, ynH iir 6ii.iB oc.iTa Tai>pH(j)H rooM eipH H  KypcHiiH aKciioMarHK Ty- 
SnuiAa 6epHjiaAH- E b k j ih a  TeK iicJiH niA arH  T .i .  AeKapT (eKH atf>(J>HH) KOopAHHaTa- 
jiap n

Ax By +  C =  0

TeHrjiaManH KaHoaTJianTHpyBqii HyKTaJiapHHHr reoM erpHK ypHH ( k - reoM eT pH qecK oe 
MecTO ToieK) cHiJiaTHAa TaijpHfJi-iaimiuH MyMKHH, 6y  TenrJiaMaAaiH A Ba B  coHjiap 
HKKajiacH 6np BaKTAa HOJira Tenr 6yjiMaftAH.

HeMHc ojihmh r .  JIeft6HHu T .q . hh  TeKHCJiHKHH HKKHra K onrpysirr K«cMra aw - 
paTaAHran iH3HK  a ^6  Ta-bpHtf)jiaraH, jieKHH 6y  Tai,pii(J)ra 6oniKa MH3HK,Jiap moc
KejiaAH, MacajiaH, cHHycoHAa Ba 6 h t t3  opajiaTH6 ojiHHraii ^ ap  KauAaii hkkh  "30^110911 
n apa ju ie ji 6yjiraH  6 a p ia  MyiiTaaaM chh h k  'iiraHKJiap.
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HPflMAJl J1PM3MA— TSTPH I1PM3MA — lyippajiapn (Skh e^.aapa) acocnra nepncH- 
AHKyJinp 6v.iran  npiBMa (i^.)

n P f lM Q E  n P O H 3 B E A E H M E - T y F P H  K y n A f lT M A .  HKKHra X m V  rynjiaM- 
hhut Typpw KyriaftmaCT uiyHAaft y imtmn Z rynjiaMKH, yufinr sjieMeHuiapH ^ap t^an- 

(x, y) jKy({)TJiapAaH «6opar, Oy epAa x  ^  X, y £ Y . T .k. Tyw yHqacH MaTeMaTH- 
KanHHr Kyn Cy.'inM.iapn^a Te3 tcs  i^y.uiaHHJiaAH. MacaJiaH, ripoua8C,nenHe Tono.io- 
rawecKoe TepM;tHnra t;apaHr.

nPHMOft K P yr0B 0ft K O H yC— AOHPABHft T^FPH KOHyC (3.ieMeHrap reo- 
MeTpiiHAa) —  acocH Aowpa na yun acociiumir MapK33Hra npoenuntwaHaAHian Konyc 
(H-). Kynmma jioayc AeftnJJranAH /1 -t.k . Ha3apAa TymjiaAH. KoHHqecKan noaepx- 
HocTb, JlHHeftqaraH noBepxHOCTb.

n P J lM O fl i lA P A J lJ lE J lE r iH n E A  —  TS^FPH n A P A J lJ IE J lE H H n E f l  —  eH w p a -  
aapH (ei^jiapn) acocnra neprien;uiKy.!qp SyJiraH napajuiejieimnefl. A rap  T.n. hhht 
acocH Tyi pn TypiCypqaK Oyjica, y ryFpn SypnaKJiH n .  AeS aTaJiaA«- H- rTapajuie- 
jieiiHneA, npii3Ma.

nP51MOPl y r o j l  — TyFPH ByPMAK — y3Hra KjimiH 6yJiraH CypqaKna renr 
(KOHrpysnT) Oyp-iaK (t{. CMewHbie yrjibi) . Typpn 6yp q asfla  90°, ht>hh 0 ,5 n  paAnan 
(k,.) 6yjia4H. KyiniHMa T .6. d 6ujim  6e;irH JianaAH. T .0 . hh  nnpKyJib Ba mh3ihm 
epflaMHAa TeHr yq Qy^aKKa 0y.inm ,\iyMKHn (i^. TpnceKitHH yrjia). reoMerpnH acoc.'ia- 
p«Aa T.G. ManwyflJiHru ea 6apqa T .6. Jiap 6Hp-6Hpara Tew 3KauflHra hc6o t  K,ajiHHaAH.

nPflMOft HHJIHH^P — T y fP H  U,HJ1HIIAP — scoBHHJiapH HyHaJiTHpyBMHcHHHiir 
TeKHcJiHiHra nepnenAHKyjinp Cyjirau uhjihhaP (k-) BjHaJHHpyBqHCH aftJiaiia 6yji- 
raH T .u. AOHpaBHft tJ/fph uhjihhap AeC aTajiaAH. UHJiHHApHiecKaa noBepxHOcTb, 
JlHHeflqaTan nonepxHOCTb TepMKH.'iapnra j^aM napaHr.

BPflM O JlH H EH H blE OBPA3yKHUHE nopepxnocTH — cHpTHHHr T ^FPH  MH- 
3HKJ1H flCOBHHJTAPH — ^apanaTHAaH cnpT jjochji 6yjiaAHraH TyFpH >iH3m^jiap. 
MacaJiaH, 6np najuiajw  rHnep6oJioiiAAa Ba rHnep6o.iHK napa6oJionAAa 1.4. fl.HHHr  
hkkh OHJiacH woftjiauiraH. KoHyc, uhjihhap, TeKHcJiHK, rejiHKOHAAa >iaM T .1i . h. 6op. 

CnpTHHHr T .m. a . j?ma-cHpTra 6yTyHJia9 ^apamjiHAHp. K,- JlHHeftqaTan noBepx-
HOCTb. .

nPJIMO nP0 n 0 PU,H0 HAJlbHbIE BEJIHHHHbl — T?FPH nPOnOPUHOHAJI- 
M tfK ^ O P J lA P  —  iikkh jterapyBqn x  ea y mhi^aop 6yJiu6, yjiapHHHr jhrapmuH wa- 
paeHHAa HHc6aTH j^aMMa Bai^T y3rapMaft ^ojiaaepaAH, h ih h  tj : x  =  const ckh y : x  =k, 
6y epAa k coh np0U0pu.H0Ha.'i;iHK K03c|)[j!HUHeHTH ;;e6 aTaJiaAH.

T.n.M. Kyrimiwa nponopunonaji MHiyiopjiap Ae6 lopHTHJiaAH. T.n.M. hh 6yHAaft 
TatpHtJuiaii âM m>'mkhh: T.n.M. iHytiAaft V3rapyB’iH hkkh mh^aopkh, 6HTTacHHHHr  
6np i^aina Mapra opTHmH (KaMaftnmn) HaTH*acHAa hkkhhhhch moc paBHUiAa iuyH- 
^a  Mapra opTaAH (KaManAH).

T .n.M . ra  Aoap MiicoJiJiap: 1) TOBapra TyjiaHaAHraH nyji Ba TQBapHHHr ofHpjiH- 
n? (TOBapnmir HapxH 6«p xiiji dyjiraiiAa); 2) moaahh Hyi^ra ickh c  ^apaxai ^hji- 
raiiAa focnO yiran ftyji Ba Ba^r. K. nponopaHOHaJibHOCTb.

nP5IM 0yr0JlbH H K  —  T^FPH TyPTByPMAK —  ywnAarn 6yp>iaKJiapuAaH 6HpH 
TyFpn 6yjiran napaAAeAorpaMM (6yHAan ^aMMa CypqaKJiapH TyFpH 6ypqaK 6yjiaA{« 
Aeran xyaoca qn^a^i). T .t. hhht AnariaJiJiapH Teur. YMyMHfi ^OJiAa T .t . HiiHr 
HKKHTa cHMMeTpHH v^n 6j?JiaAH- T .t. ra TaiUK,n qn3HjiraH a&JiaHa acam MyMKHH. 
Arap T .t. Hiiiir TOMOiiJiapn yjiqoBAom 6yjica, yHH TeHr  KBaApaTJiapra awpaTHUi 
MyMKHH. IIkkh KyuinH tomohh (6HHo6apHH, J(3MMa TOMOHAapH) TeHr OfjiraH T .t . 
KBaApaT (k.) Ae6 araJiaAH.

nP JlM O yrojlbH biE  MHCJIA —  T^FPH ByPHAKJlH COHJIAP. (DHrypHbie mhc- 
Jta, MHoroyrojibiibie w ®  TepMHnJiapHra ^apaHr.

nP «M 0 y r 0 JlbHHK0 B <t>OPMyjIA — .TyiPH  TyPTByPHAKJlAP <K)PMyjlA-

CH —  aHHi^ iiiirerpaA A apnu T a ig m G iiit ^ H c o O jia iu  4 :o p M y jia c i f(x)dx  a n i i ^  HHrer-

b
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pajiHH g =  f(x) 3fpH 'JH3HK 6tijian qerapa-MHraH 6Hpop (JiHrypaHHHr 103H ^e6 ^apa6 ,
b — a

6h3 6y  (fiwrypaHH (241-paCM) shh  Axi = • (n —  HHTerpaJiJiaui HtfrepBajiH 6y-

j i h h h u i  Hyi^TctJiapHHHHr c o h h )  CyjiraH nojiocajiapra «>KpaTaMM3, cynrpa s,ap 6np no- 
jiocaHH SnjiaHflJiHrH / ( | ( ) Gyjiran (/- noJioca yiiyn) i y rp H  TypTOypuaKKa Tanpn6a« 
a;iMaiUT«paMH3:

f{x)dx :
b —  a

OflaTfla

1 / =
+  ^/4-1

H --
m ■v ■ l

fle6 ^HCoSjiaHaAH, y  jjoji^a 

b

f(x)dx :
fc — a

n ( y i + y 3 + • • • + y
2 T n- 4 ) ‘

By Ta^pHOHft c|)opMyjiaH0Hr x 3 to c h h h  xapaK T epjiaflA nraH  Rn i^yLUHMMa ^a^H  

Rn =  ~24rfi~  f" ^  t6y  eP^a 0 <  6]

KypHHHujfla ffyjiaAH.

A a a 6 « : T, M. h x  t  e  h r  o ji b n, /IM -^peHHHaji Ba HHTerpaji 3^hco5 KypcH, II tom, Torn- 
KeHT, 1956.

nPflM OyrOJIbHblE KOOPflHHATW—TyFPH fiyPHAKJIH k o o p a h h a t a jia p —
aftxjwn (yMyMHH fleKapT) KOopAHHaTaJiapHHHHr yi^Jiapa y3apo nepneHAKKyJifrp 6^jiran 
xycycHfi >;ojihahp. Arap SynAa yi^JiapAarH Ohpjikk BeKTopjiapHHHr y3ynJMKJiap0 
(MacuiTa6 yjiTOB 6HpjiHKJiapH) ieHr 6yjic'a, T.6.K. TyFpa 6yp>iaKjiH AeKapT koopah- 
HaiajiapH AeftHJiaAH- K. Koop^miaTbi.

H P J lM O y r o j lb H b lH  T P E y r o j Ib H H K — T y F P H  b V P H A K J lH  y H B y P H A K  (Ebk- 
jiha reoMeTpHHCHAa §kh  JIofiaMeBcKHft reoMeipHHCHAa) —  TyFpH OypnaKKa sra OyJiraa 
y-i6yp-4a«. Typpn 6yp iaK  K,apumcHAa eTyB'iH c tomoh T .6.y. hhhi- rHnoTeHyaacH 
Ae6, Tyrpn 6ypqaKHH y3 H>iHra ojiraH a Ba b i 0M0HJiap T .6.y. nnnr KaieTjiapn Ae6
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arajiaAH-. Ebkaha reoMeTpHHCHAa T .6.y. yMyn c2 =  as +  6* reHTJiHK fpnHJMAHp, 
nmtiaropoBa aeopeMa.

n C E B f lO r P y n n A  —  n C E B A O r P y n n A  —  HxTHepHft Ta6naTjih 9JieMeHTJiapHHnr 
tynjiaMH 6yjw 6, fynA a rpynnaAaH (k-) (})apKJiH yjiapo^, TapT«6ra cojiHHraH wy(j»T 
9JieMeHTjiapHHHr ^aMMacH 'y iyH  ^a.M TaaJiJiyi^JiH 6yjiMaraH onepaunn aHHtyiaHraH. 
n .  sjieMefiTjiapn Ba onepauHH ^vftH^ani TaJiafljiapHH ^aHoaTJiaHTHpHuiH nepaK. i )  
arap aJ|t(6 # c ) ,  (aJ|C6) # c  aHH^Jianraii 6yjica, y ^oji^a a # (&  $  c )~  (a 9|e 6) j|ec;
2) uiyHAaft e ajieMeHT MaRwyAKH, ea — ae aiiHKjJiaiiraH Ba ^ap i^anflaS a (- G fla a 
ra TeHr; 3) ^ap i^aHAafi a y iy H  uiyHflaft a~ 1 McIb^kyakh, a a ~ ‘ aiiH^Jiaiiran Ba e ra 
TeHr 6yjiaAH- X,ap ^anAaft rpynna aftHH Bai^TAa n .  ^aMAxp.

M hcoji.

, «0 +  atjc +  a2y c0 +  ctx +  cty D(x', y')
X b0 +  btx +  b^y ’ & rf0 +  d\X +  dty D(x, y)

K^piiHHiUAara aJiM aunHpHuuiap TynjiaMH [6y ep ^a  D(x', y ’) : D(x, y) HHc6a r  ajiMaui- 
THpHLUHHHr HKo6HaHHHH (i^.) 6HjiAHpaAH] 6y aJiMaiuTHpHuiJiapHHHr cynepno3im H ajia- 
pHra (^ .)  HHc6aTai( n .  jjoch ji i^njiaAH. By n .  rp y n n a  SMac.

f lC E B flO B E K T O P  —  f lC E B f lO B E K T O P  —  ao h m h h  k  ^  0  KynaftTyBqnra (BeKTop- 
fiyHaJiHiu) t^a^ap aHPi^JiHKAa 6ejirH jiaH ran BeKTop. f l .  6ai>3aH y i; BeKTopH (i^. OceBofi 
BeKTop) §kii aKCHaJi BeKTop Ae6 aTaJiaAH.

f lC E B ^ O C K A J lH P  —  n C E B flO C K A J l5 IP — 6npop K00pAHHarajiap cucTeMacHra hhc-
6araH ojuiHraH Ba 6 n p  cncreM aA aH  6 o iii j ;a c iir a  yiHtUHHHr HKo6HaKH (^.) MaH([tHft 
6 y jiraH  j^ojiAa 6onii^a  CHCTeMara y rraH A a HUJopacHHH ^apaM a-^apuiH C H ra y3rapT H pa- 
A«raH coHAHp. f l.  r a  m hco ji i^h jih6  E b k j ik a  (J)a3ocn 6a3H c BeKTopjiapHHHHr a p a jia u i 
KynaftTMacHHH, cnpT (k- IIoBepxHOcTb) io3HHHHr sjieMeHTHHH Ba 6oui^aJiapiw  Kypca- 

THUI MyMKHH.
I lC E B f lO C ^ E P A  —  nCEBAOC<t»EPA —  TpaKTpHcaHHHr (iv)

y3 6a3HCH (acHMnTOTacH) aTpo:JiHAa aftjiaHHiuHAaH ^ochji 6yji- 
ran cHpT (242- pacM). n .  iihht homh my Hapcara ajioi^aAOpkk' 
yHHHr TyjiHK ( f a y c c  Ta-bpH([)jiaraH) arpHJinrH (k;. rioJiHaa Kpn- 

. EH3Ha) aohmhh Ba MaH([)HH: k =  —  1 : a2 6yjiraHH ^ojiAa O (R) 
c(})epaHHHr TyjiHi^ s rp n  jihth aohmhB Ba Myc6aTAHp: k — \ : R* 
(ojiahhth (jiopMyjia.ua a —  ip a K T p n c a r a  yTKa3HjiraH ypHHMa- 
h h h i' ypHHHiu H yKTacH  6n jiaH  TpaKTpnca 6a3HCH opacHAarn K ec- 
MacH). (n .  —  i^aji6aKH c(Jiepa). n .  hhht My^nM tomohh uiyH- 
AaH H6opaTKH, yHAa /IoGa^eucKHHiimir raftpHeBKJiHA reoMeT- 
Phhch i^HCMaH aM aJira ouiHpnjiaAH. By ^ 3k th h  HTaJibHH reci- 
MeTpn BejibTpaMH JIo6aieBCKHft Ba([)OTHAaH KeiiHH 1868 hhjih

• 242- paCM. aHH^Jiaran. B y (f)ciKT /Io6a>ie3cKHH reoMeTpnncHHHHr peaJiJiHrn 
Tyt-pHCHAarn TopTHiuyBjiapra MeK i^yftAH. 

yMyMHftpOK MatHOAa n .  Ae6 srpHJiHrn aohmhA m3h([)hh 6yjiraH cnpTra afiTH- 
flaAH, 6y  cnpTAa yHHHr amia khhhk aTpo(j)HAa (napwacHAa) >;apaKaT aHH^JiaHran. 
B yH A a T y rp n  iH3H^Jiap pojihhh n. Aa reoAe3HK ‘iiBH^jiap (̂ . TeoAe3HqecKaH jihhhh) 
jTafiAH, cHpTHHnr j;ap 6np ny^TacHAaH 4>aKaT 6iiTTa reOAe3HK l(H3Ht; yTaAH.

IITOJIEMEJI TEOPEMA — flTOJlEMEH TEOPEMA 
CH —  3JieMeHTap reoMeTpHH TeopeMacH 6y jih6, y  aftjiaHa- 
ra hmkh <iH3HJiraH rypToypqaKHHHr TOMOHJiapn 6hji3h 
AnaroHajiJiapn opacHAarH 6ofji3hhiuhh aHHi^jiaftAn: aft- 
Jiafiara h ik h  HH3HJiraH >;ap i^aHAaft ^anapni^ TypT6ypliaK- 
Aa AHaroiiaJUiapnHHHr KjraaftTMacH yHHHr i^apaMa-f;apu.'H 
TOMOHJiapH KynaftTMajiapHHHHr ftiiFHHAHcHra TeHr, ht>hh 
HyfiHAarn TeHrjiHK ypHHJiHAHp (243- pacM):

AC-BD =  AB-CD  +  BC-AD.

B y  TeopeMa yHH hcSot 3TraH ^aAHwrn rpeK ojihmh
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KjiaBAnfi llTOjieMeS momh finjian aiaJiaAH- n.T. sjieMeHTap reoMeipiisiAaH Macajia 
eMHiufla, cHHycjiapHH HyuiHiu TeopeMacHHHHr ((fiopMyjiacHnHur) xycycHH ^ojihhh hc- 

6ot ^HJiHiuAa ^yjijiaHHjiaAH.

nyACCOHA HHTErPAJl — nyACCOH HHTErPAJlH: 1°. rapMOHHK anaj)H3AarH 
n .H . ^yfiHAarH KypHnHuiA,arH HHTerpajiAHp:

2lC

0

6y epAa r, <p —  n y i6  KoopAHiiaTaJiapH. n .H . rapMOHHK (hynKUHHHHnr (i^.) R  paAHyc- 
jin Aonpa HMHAarn iyiftMaTHHH 6y (|)ynKHHHHHHr aftjiaHaAara / (# )  i^HHMaTH opi^aJiH 
HiJioAaJiafiAH. B y  HHterpaJiHH 6hphh>ih 6y;iii6 IlyaccoH  1823 fiHJiAa TonraH.

oo

2°. S^THMojijiap Ha3apndCHAarH n .H .—  e~xidx =  y~n  HHTerpaJi 6yjin6, y

— oo
HOpMaJi Ta^cHMOT i\oiiyHH H(J)OAacHAa m ninpoK  ^TaAnran HHTerpajira yxmafiAH; yHH 

6hphhmh 6yjiH6 Sfijiep jyico6jia6 MHi^apraH.

nyACCOHA .PAOlPEflEJlEHHE _  nyACCOH TAKCHMOTH — 0, 1 , 2 ............k
HiifiMaTjiap i^a6yji j;HjiaAHraH 1  TacoAHtJiHfi m hkaop Ta^cHMOiHHHnr My^HM xycycnft 
^ojiHAnp. k  HHHr ^HfiMarH Pft(A.) =  (hk : k\)e~^  s^ thm ojijihk  6njiaH i^a6yji i^HJiHHa- 
AH, 6y  epAa K —  napaMeTp. |  h h h t  MaieMaTHK KyTyjiHiiiH Ba AncnepcHacH K ra  
TeHr.

n .T . 6y MacajiaAaH Kejin6 MHKK;aH: hmkohhjitjiapn Tenr 6yjiraH n Ta Bo^ea 6op 
%

(■^THMOJiJiapH — ); n a p a - ia e ira n  Boi^eajiapHHiir poca k  TacH 103 6epmuHHHHr s ^ th -

mojih HHMara TeHr. n K a n a  6yjiraHAa 6y sxthmo-t P t (A.) ra  TaKpHfjan Tenr 6yjiap  
9H3H.

nyACCOHA TEOPEMA —  nyACCOH TEOPEMACH: ^ a p  6npujia A B^eaHH Hr 
103 CepHiii 3xihmojiu p  ra TeHr CyjiraH n -ra MycTai^Hji chhob MaB«yA CyjiranAa 
(p — * y A a  khmhk, n — xy&a K a ira ) A BOKeaHHnr poca m MapTa 103 6epHui 

s^thmojih TaxMHHaH (Xm :-m\)c ~ K ra TeHr OyjiaAH, 6y  ep^a X =  np. [lyaccoHa pac- 

npeAeJieHHe TepMHHHra ^aM K;apaHr.
nyCTOE MHO/KECTBO —  6^111 T ynjlA M  —  6HTTa ,\aM sjieMeHTH 6yjiMaraH 

TynjiaM. B .t . hhht MaTeMaTHKara KHpHTHjiHuiii w y ^ a  KyJiafi. E .t . xap i^aiiAafi Tyn- 
jiaMHHHr i^HCM-TynjiaMH (i .̂ ri0/VMH0>Kec tbo) 6yjiaAH. Arap hkkh TynjiaMiiHHr yMy- 

mhA 3JieM6HTJiapH CyjiMaca, y xoji^a yjiapHHHr KecHiuMacn (i .̂ nepeceqenHe mho- 

wecTu) B .t . 6yjiaAH AefiniuaAH.
M hcoji. x2 +  3 =  0  KBaApaT TeHTJiaMa x a i ^ n H  h jia h 3JiapHHHHr TynjiaMH B .t .  

6yjiaAH.
nyHOK — AACTA — TeKHCJiHKAarH MH-sinyiapHHHr ckh (})a30AarH cnpTJiapHHHr 

6hp napaMeipra qH3H^jiH Cofjihi^ 6yjiraH oHJiacn. KynHmia i^yfiHAarH kohCTpyKUH>i 

ypraHHjiaAH. F^(x, y) =  0 Ba F2(x, y) =  0 —  reKHcjiHKAarn mi3H^jiapHHiir TeHrjiaMa- 

jiapu 6yjicHH. YHAa  X^F  ̂+  K2F2 =  0 TeHr.iaMa (6y  ep^a sa  napaMeTpjiapHHHr 

HKKajiacH 6np Ra^T,T,a Hojira tcht SMac) Ji- n n n r  TeHrjiaMacn 6yjiaAH; 6y reHrjiaMa 

acJiHAa 6 H n a  ( \  : >.2) napaMeTpra 6of.iih\. <I>a30AarH cnpTJiapHHHr /I . ch myH- 

ra yxiuaui esnjiaAH. Fv(x, tj) =  0 Ba F2(x, y) =  0 m«ns^iap JX. nnnr KcoBMHJiapH 

Ae6 aiajiaAH. XI- A arn >;ap hkkh MHSiiiyiap KecnuiHUi nyi^TajiapHHiinr TyiuiaMH JJ,. 
h h iit 3JiTyBMHCH AefiHJiaAH (TyrpH MH3H^jiap /1 . ch y^yH AacraHHHr MapKa3n ^aM Ae- 

fiHJiaAH). TeKHCJIHKAarH MH3H^Jiap fl. CHHHHr SJITyBMHCH JX. HHHT JJ3M ^a i^H ft , J^aM 

Mao^yM HyKTaJiapHAaH H6opaT 6yjia ojiaAH. FlyMOK OKpywiiocTeft, OyMOK nJioc- 
kocTefi, IlyMOK c $ e p  TepMHiiJiapnra ^aM K,apanr.
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HyHOK OKPy)KHOCTE« — A flJlA H A JIA P AACTACH — HeoB-mjiapH aftjiana- 
j ia p  6 y jiraH  -reKHc MH3HK,jjap A a cracH  (i .̂ r iy q o K ) . B o u ii^ a ia  i$ tfjm 6 aftrraH A a: 
A -a-— 6np leKHCJiHKfla exaAnraH Bn .'.anHi^HH (y,ap xh/i e a  ycm a-ycT  TyiuaAHran) 
eKH MaB^yM SyjinmK MyMKHH Cyjiran hkkh Hy^Taflan y rasaraH  aftjiafiajiap OHJiacH- 
AHp. IUynra npaina A. a. sjijinnTnn, napa6ojiHK e m  ninep&MiHK A.fl. n,e6 ajananu. A.fl. 
HHHr6ap’-ia afijiaiiaJiapHra op-ioroiiaji 5y.iran aHJiaHaJiapHHHr >ieKCH3 TynjiaMH MaB»<yA- 
flwp. By afijianajiap TynjiaMHiniHr y*n A-A- \ociiji ^hjm ah, 6y sca 6epHJiraH Aac^ara 
HyuMa 6^jiraH A.fl. fleHHJia.iii. 3.i.nimrnK A./(. ninep6ojiHK AacTara ^yujMa, napa- 
6ojihk A-fl,. sca napa6ojiiiK A actara KViiiMa. A .fl. TyiuyH'iacH paflHKaJi yi^iiii (i .̂ Pa- 
AHKaJibHafl ocfa) ypraiiHUiAa Ba reovierpiiK ncauuiapra Aonp Macajiajiap ew uijia  i^yji- 
jiaHHJiaflH. A.n. hh fiyHAaft TaT,pHi[)jiaiu ^aM MyMKim; A.&. — 6np TeKHCJiHKna eTywH 
aftjiaHajiapHHHr hkkhtb  6oFJiaMiira yiwyMiiS 6y jiran  afijiaHajiap rynjiaMHanp.

A « a 6 . : A . M. II e p e n e  ji k ii h. Kypc sjieMeHTapaoii reoMeTpHM, n. 1 — 2, rocTexii3^aT, 
M., 1948 — 1949; >K. A / ( a »  a p, 3jiejieiiTapii.ij reoMeTpna, yjiiesrH 3, M ., i . 1, 1948, *i. 3. 1938; 
<l>. KJ i e f l H,  Bbicmaa reoMerpnsi, M. — .'1.. 1959.

n y n o K  njiocKOCTEfH —  t : k h c j i h k j i a p  a a c t a c m  —  aHHH 6np lyppH qn-

3Hi^aaH, sh,hh T-a - hhht ynH ian y raa in a ii 6kh 6npop TeKHCJiHKKa napaJiJieJi 6yji- 
raH TeKHcjiHKJiap TynjiaMH (xocMac yKJin Arap T.;(. hhht yi;H

A tx  +  Bxy -f- CL? +  =  o (Fi =  0),
A *  +  TUj +  C.,z +  Dt  =  0 (F, =  0)

hkkh . TeKHcjWKHHHr KecHiuniuH cHibaiHAa 6ep«JiraH 6yjica, y ^OJifla T ./i. (yHHHP 
^ap ^aHflaft TeKHcJiHrn) 'kll \  +  \ =  0 reHrjia>'.a 6HiiaH aHH^jiamiuiH MyMKHH, 
6y TeHrJiaMafla Ba A,s jiap hkkb Jiacn 6np uai^TAa HOJira TeHr 9Mac. Fx =  0 Ba 
Fi =  0 TeKHcJiHKJiap T .a . iiHiir ncoi!>injiapH AcfiHJiaAH; T-a- 6HTTa napaMeTpra 
( X j : A,2 n H c f la T ra )  >i h 3h ^ j ih  6 o f j i i i h . T .a- T ym y n M acH  aH ajiH TH K  reoMerpHHA^ (K -) 
MacaJia e ^ n u iA a  aH ” a  Kyn ^yjuiaiiiijiaAH. riyqoK T ep M H im ra  ^aM  H japaH r.

nyH O K  nPHMMX — Tj/FPM MH3HKJIAP AACTACH — 6np TeKHcjiHKAa eTyn- 
i h  Ba afiHH 6 n p  S  HyK/raAaH yTyB m i c k h  aftHH 6 u p  ry p p n  q H 3 H i^a  napaA JieJi 6 y ji-  
raH TyrpH  HH3Hi^Jiap TynjiaMH. S nyi<,Ta T . 'i .  a .  hhhi MapKa3H §k h  sjiiyBMHCH a s 6  
aiaJiaAH. A rap (x0, y0) — T .m .a . iihhi' MapKa3H 6yjica, Aacxa-ryFpH 'iran^jiapiiHm ir 
TCnrjiaMaJiapn A(x — x0) =  B(y — tj0) KypiiHiiuiAa 6Jji3ah . Arap T. m. a- 6np jk>’i{it

A\X +  Bty -f- Ct =  0,
A-iX +  B,y  +  Ca =  0

Tyrpn MH3iii^jiap opnaJin CepHJiraii 6y.TCa, y  ^ojiAa AacTa TyFpH wHSHi^jiapmiHHr 
TCHrjiaMajiapa

Xy^A^x -(- Bj(/ -(- Ct) -)- h2(A.2x  +  B^y -f- C2) =  0

KypiiHHuJAa 6yjiaAH. T. 't. a- ( ^  : K)  napaM eipra 9H3H^Jiii 6ofjihi^ 6J?jiraH Tyrpn 
qH3H^jiapHHnr 6np napaMeipjui oHJiaciiAaii H6opaiAHp (t;. HyiOK).

liyH O K  C<{>EP —  C<t>EPAJlAP ^ACTACH —  6 n p  n a p a M e rp ra  1ih 3h ^ jih So fjihi  ̂
C yJiran  c<{iepa.iap o iu iacH . C.A- n n n r  x a p  ^aHAafi Cup >Ky4)T ccjiepacH paAHycH >;a- 
^Hnnfi, nojib  5kh MaBj^yM 6 y jiraH  6 n p o p  aftjiaH a 6 y ftim a  KeciiuiaAH. U ly H ra  moc p a - 
BHUiAa C-a- 9JiJiHnTHK, napa6ojinK ckii rim epoojiriK  C-A- AeftHjiaAH C-a- a ftj ia n a .ia p  
AacTacHHHHr c[,>a303Hft aHajiorHAHp. K,. riy iO K, riyqoK OKpywHOCTeft.

n<t>A<I>^A yPABHEHHE — Ii<t>A<l«ti> TEHTJIAMACM — 6y TeHrjiaMa

X xdx, -)- X.,dx?4 +  ' . . .  +  Xndxn =  0

KypHHiiuiAa 6y.naAH, 6y epA a X 2, X . .............Xn Jiap xlt xt , . . . ,  xn y3rapyiwH-
jiapHHHr (jiyHKUHfijiapHAHp. B y  TenrjiaMa- TayccHHiir y^HTyp.4HCH 6yjiraH h«mhc wa- 
TeMaTHrH ncfiacjicl) homh 6HyiaH aT;i.ia/in. FI.t. xycycnfi ^ociuiajin TeHrjiaMaJiapmiHr 
fiHpop cHCTeM acnra TeHr KyNAiiAHD. 0 ;;a T A arH  AHit)(l)epeHuiiaji T enrjiaM ajiapA an $ap i^- 
jih yjiapon,, ri.T. iuw r yMyMiift emiMii nxTnepHiijiHni, yMyMaH aiiTraiiAa, 6np nem a
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nxTH epH H  y 3 ra p M a c  M H iy^op jiap  O n jia n  aH H ^jiaH M aftflH . By HXTHepnfljiHK y 3 ra p y B q « -  
JiapHHHHr c o h h  M atJiyM  Cyjiran 6n p  ^a iiM a (])yiiKu,Hfl C n jia n  x a p a n T e p jia n a A H ; OyH- 
fla fl (})yHKU,HHJiap c o h h  Ba y jiap H H H r y3rapyB M H JiapcH H H r c o h h  n.T. h h h t  x ap a K T e - 
p H ra  ^ a p a 6 6e .irH J ia iia / ;H . 3 H r  co /y i,a  ^ o j w a  n . T .  h h h t  eqHMH

x%, . .  . ,  xn) — C
KypHHHWfla SyjiaAH. ByH/iafl TeHrJiaMa Tyjia HHTerpaJiJiaHyBMH TeHrjiaMa /;e6 araJia- 
fln. Tyjini^ HHTerpajuiaHHiu KpHTepHflCH (ajioMam)

dXi dXj
d-Xj  =  dr!  (« W =  !. 2 ............ n)

TeHrjiHKJiapflHp. n.T. hhht HasapnscH^ uiyirinr^en n .T . Jiapn cHcieMajiapHHHnr Ha- 
3apHHCH tojiohom 6yjmaraH cncTeMaJiap MexaiiHKacH^a Ba TepMo/iHHaMHKa/ia Karra  
pojib yftHafiAH. n .T . jiapn CHCieMa.iapH Kyn Jjihobjih /ui<j)<})epeHU,Haji reoMeTpHsiAa 
KyMjiH Merofl Hparran (fipannya reoMeTpn 3. KapTaHHHHr hjimhh Hu.jiapn^a cncie- 
MaTHK paBHiu.ua i$JiJianHj;raii (k. M c to a  BiiemnHx <j)opM).

AA&6.S n . K. P a m e b c k h 3, reoweTpHHecKan teopHs ypaBHeHnfl b ^acTHbix np0H3B0AHbix, 
rocTexH3AaT, M„ 1953; C. n .  <3> h h h k o b, M ctoa bhcuihhx Aopm KapTana, rocTexusjpT, M.» 
1051.
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PABEHCTBO—TEHrjlHK— = H uiopacH  6Hjian SnpHKTHpHJiran hkkh Hijnwa. T. 
ryipH j^aM, HOTyFpn ^aM 6yjiHuiH, coaJiapAan ^aM, ^aptjuiapAan j;aM a6opaT 6yjiH- 

iuh MyMKHH. Typpn T. HHHr xocca JTapn: 1) peijMeKCHBJiHK {A =  A)\ 2) cHMMeTpmc- 

ffiiK, fttHH y3apoJiHK, A ~ B ,  B =  A\ 3) TpaH3HTHBJiHK A =  B, B =  C, y  j^ojwi 
A =  C, TyFpH T. HHHr xycycHii ^oJiJiapH TeHrjiaMa Ba afiHHHTjiaparp.

T . HHHr 6oiui^a 6«p T atpH ^H ra Kypa, Cy Ty[uyH 'iara fyam&r TyppH T . jiap  kh- 
pHTHJW6, « 0T^ppH T. jiap  6 y  TaipHrJira MyTjiai^o KHpHTHJiMafiflH.

PABEHCTBO MHOTOHilEHOB — K #n\A flJIA P  TEH rjlH rH . TatpH ^ra Kypa, 
K  M aS aoH flarn  h k k h  K yn^afliiH nr k 3 h o h h k  TacBHpjiaHHmn KaHOHHqecKoe n p e ^ -  
CTaBJieHHe MfioroHJiena) uiynnafi 6yjicaKH, yjiapsaH  6apnHHnr TacBHpjiaHHnjH^aric 
\ a p  fjaiMtafl yiry« ttKK«HiiH Kyn^aAHHiir TacBHpjiaHmiHfla TeHr fcos^HUHeHTJin 
y x w a tu  r--i|aa T o n a jic a , 6 y  h k k h  K yn^aA  T en r a c 6  ^ H c o S jia n a jH . T eH r icy n ^ a^ Jiap  
aAs^M acH H O Jib -K vn^aaaap  ( k .  Hyjib-M HoroM JieH).

PABEtlCTBO MHO)KECTB — TtfllJIAMJIAP TEHrjlHrH. Arap A TynjiaM B 
TynjiaMHHtir ^hcm-tJ n jiaMH< 6yjica B3, accHHia, B TynjiaM A TynJiaMHHHT K;HCM-TynaaMH 

Cyjica, ht.hh A £ ’B Ba B  £  A Syjica, hkkh A ia B TynJiaM Tenr 6yjiaa« (chmbS- 
m K .A = B ).

PABHOBEflPFHHblft TPEyTOJIbHHK — TEHT EHJIH yHByPMAK--»KKH
tomohh TeHr 6yjiraH  VM6yp'iai<. T .e .y . iin iir  hkkh TeHr tomohh en TOMOHJiap 
Ae6, ywHimn tomohh acoc /;e6  aTajia^H . T .e .,y . iiun r KaMHfla 6HTTa cHMMeTpnn y»;H 
6yjiaAH. T .e .y . hhht acocH ^arn  SypMaKJiapn tcht. T .e .y . HHHr y^HJiati acocH ra y"T- 
Ka3HJiraH 6aJiaHAJinra afiHH Ba^TAa yHHHr Me/iiiaiiacH Ba 6HcceKTpHcacH 6 y jia^ n . 
A rap  en  tomohh a c o cn ra  TeHr 6y jica , T .e .y . TeHr tomohjih y^S ypiaK  Ae6 arajiaAH 
(n. PaBHOCTOpOHHHil TpeyrojibnHK).

PABH0B04HAJI THnEPBOJIA —  TEHT EHJIH THriEPBOJIA —  T e w  tom ohjih  

rnnepCdhaimnr y3H (i .̂ PaBnocTopoiiHHH rnnepS o-ia).

PABH0B04HA5I TPAnEUHH — TEHT EHJIH TPAflEU,HH — acocHAarn 6yp-
qaKJiapH TeHr 6yjiraH TpaneuHH. T.e.T. nntir eH TOMOHJiapii TeHr 6yJiaAH. T.e.T. 
HHHr AnaroHaJiJiapH TeHr, T.e.T. hhht en TOMOHHra ennuiraH 6yp>iaKJiapH BhfhhAh- 

ch HKKHTa TyFpH 6ypqaKKa TeHr. X,ap i âHAafi T .e .T . ra Tauii^H qH3HJiraii aPjiana 
flcaui MyMKHH. T.e.T. hhht cHMMeTpnn yi^i 6op. Tpaneu.ua TepMHHHra ?;aM ^apanr.

PABHOBEJIHKHE 4»HryPbI —  TEHrflOlU <t>HryPAJIAP —  wsjiapH TeHr  6y ji-  
raH TeKHc <})Hrypajiap eKH ^awMJiapH Tenr 6yjiraH  <j>a30BHa cjiHrypaJiap (*KCMJiap). 
X,ap Kflujiaa h k k h t3  TeiirAom coA^a Kyn6ypqaK TeBr Ty3HjiraH jjaMflHp (B oSan —  
FepBHH TeopeMacH). HKKHTa TenrAom Kyn ei^jiHK, yMyMaH ariTraHAa, Te« r  Ty3HjiraH 
Kyn eKJiHK 6yjiMaftAH {J\en— K araH  TeopeMacn). K,. FHjib6epTa npo6jieM u.

A;ia6.: B. r .  B o j i t h h c k h B ,  PaPHOBejiHKHe h paBHOcocTaBnemiue (J:Hrypbi, rocTexn3AaT, 
M„ 1960.

PABHOMEPHAfl CXOflHMOCTb — TEKHC HKHHJIAIUHIIl: 1°. BepHJiraH Tyn-
jiaMAaru f lt  f 2............. f n tliyHKUnsuiap KerMa-KeTJiHrHHHHr O  (J>yHKU.Hara tc k h c
fi^HHJiaiuHtaH iuyHH 6 HjiAHpaAHKH, j^ap ^anAaft e >  0  y iy i i  n iy iu aB  N{e)  Mae- 
HcyAKH, N  AaH K ara ^aMMa n  jiap  ywyn Ma3i;yp lynjiaM A an 0JiiiHraH ^a p  i^aHAaft
*  fla — O  j <  e TeHrcH3JiHK KaHoaTjiaHTHpnjiaAn. M acaJiaH, ^ a p  ^aiiAaft [0; 1— e j
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KOCMaAarH (6y ep/ia p. >  0) ( /„ =  x" 'JiyHKUHHJiap KeTMa-KeTJiHrH HOJira (HOJib-(J>ynK- 
uksira) TeKiic a^mi-nauiaAii. ReiMa-KeTJiHK 6np Tyn/iaM/ia tc k h c  a^i'H Jiauin6, 6ou i^a  
TynjiaM M  noTeKHC su^HtuiaiuHuiH MyMKHH. OyHKUHajiapHHHr i^apaO yrajiraH neTMa- 
KeTjinrH [0, 1] K ecvuua Hi^HHJiauiaflH-io, jieKHH 6y  si^nH.nauiHui TeKHC 3Mac. AHa- 
JiH3HHHr sy n  M acajiajiapH ja tc k h c  fl^HHJiauiHiu TViuyinacnriaH ^ofi/saJianaflHraH Teo- 
peMa i^yjiJiaHHJiaAH: a ra p  / t , / , ,  . . .  , KeTMa-Ker.ti;k ®  ra  tc k h c  a^HHJiamca

00

(fh - O uiaKJiH^a 6ej|rn,;iaiiaA »), y ^ojiAa f  k(x) dx  |  i^aTop jo (x )  dx  r a  r e -
fc=l *

khc at^HHJiaiuaAH.
2°. napaM erpra 6ofjihi^ 6yjiraH xocMac HHTerpajiHHHr T.h. Arap >sap ^aii/(aft 

e > 0  y iy n  iuyn,nai“! N (e) MaBwyA 6yjicai;n, ^aMMa a >  N(a) yqyii X HHHr ^ap  
KaiiAaii i^HHMaTHfla

| j  f ( x ,  X )dx  —  <t>(k) I < e

TeHrcH3JiHK i^aHoaTjiaHTHpHjica, j f(x, X) dx xocMac HHTerpaJi 0(A.) ra tckhc hk,hh-

o
jiamanH. HHTerpajiHHiii' T .h . hk>;h KappaJin xocMac HHTerpajijiap/ia HiiTerpaJiJiaiu 
TapTH^HHH ajiMaiiiTHpmura hmkoh 6epaA«-

PABHOiWEPHOE nPHBJIH)KEHHE — BHP TEKHCflA HKHHJIAUIHIU— fi Jiap-
h hht  O  aan neTJianHUi yjrioBH i ĥ jiho

P (fi. ® ) =  sup |<D —  fi I

aPnpwa MoayjiHHHHr lonopnrn lerapacn ojiHHran ^OJt^a fi, h, ■ • ■ , fn , • • ■ ({lyHKuwa- 
jiapnHHr <t> tfiyHKUHsira sm,iiii.na!i!iiiiin, 6y ep/ia Q — coHJiapHHHr Ĥ HHJiauiHUi 6yjia - 
eTraH TynjiaMH.

A rap  $  Ba f i  (i =  1, 2, . . n, . . .) Jiap y3JivKCH3, Q T yn jiaM  aca K o vn aK T  
Tynjiaw 6yjica (K- KoMnaKTiioc t l) ,  y j^ojifla Kj^opHrn qerapa 6ejirHCH ypHHra MaK- 
CHMyM 6ejirHCHHH Î yHHUl MyMKHH.

PABHOMEPHO HEnPEPblBHAH <t>yHKUHH — TEKHC y 3JlYKCH3  <UYHK- 
H H 3 : 1°. A rap  >;ap K am aii e > 0  y iy n  myH/iaft 8 > 0  MaB>K_v/i, 6yjicaKH. a< x <b 
K ecM aaaH  (HHTepBaji, T y n .ia w /i,a n )  o jiH H raH  Ba 6n p - 6npH /(aH  8 >  0 A an  k h m h k  (|x,—
—  x2l <  6)  M acocjia/ui T y p ra H  xt Ba xt h h h t  x ,ap  K aH /iafi ^HftMaTjiapH y liyn  | / (  x.,) —  
- * f ( x i) I <  e T e n rcn 3 JiiiK  i^aH oaTJiaH TH pH Jica, 6n p  ap ry M eH T jin  T.y.t|). a <  x  < b 
KecMa/;a (HH repBaji, T yn jiaM .ua) T.y.(j>. / ie6  aiiTH JiaziH . KecMa/ia (HHTepBaji, TynjiaM,ia) 
T-y.<t>- y w a  KecMa/ia (HHiepBaJi, TynJiaMfla) y3JiyKCH3 6yjia/tH . KecMa/ia y3jiyKCHi 
6yjiraH ijiyH K unsi yma KecMa/ia T .y .'|t. 6y jia /iH ; a  <  x: <  6 HHTepBa.n y q y n  6 y  aai-ao  
H OTyFpn 6yjiHiUH MyMKHn: MacajiaH, tj —  tg x (('yHKUHSi 0 <  x  <  0,5 jx m iT ep a a .n ;i,i 
y3 jiyK C H 3, JieiiH H  6y  HHTepsaJi/ja y  T.y.tj). SMac.

2°. A rap  ^ap KaH/iaii e . > 0  y^yn uiyy/(aii 6 > 0  u&vxyA 6y.ncaKH, p ( f \ ,  P 2) <  
< 8  SyjiraH );aMMa P, Ba P 2 Hy^raJiap yyyn  | f (Px) —  / (P 2)| <  e TeHrcH3JiHK K.a- 
HoaTJiaHTHpHJica, Kyn apryMeHTJiH u =  f(x,, x2, . . . , xn) =  f  (P) iJ)yHKu.Hfl D Tyn- 
JiaM/^a T.y.({). /ie6 aTaJia/ui; 6y iatpii(})/iarH p (Plt P2) chmboji n yjiMOBjiH (J)a30/iara 
Pt Ba Pt nyi^TaJiap opacn/iarn MacotjiaHH (i^. PaccTOflHHe) 6HjifliipaAH.

A rap  u =  f(P ) (jjynKUHa qerapaJianran eniit; D c o w a  y 3JiyKCH3 6yjica, y 6 f  
co^afia T.y.(J). 6yjiaA«. Ky^H/iarH TeopeMa ypHHJiH/inp: KOMnaKT Tyii^aMiiHiir xa? 
6«p Hyi^racH/ia y3JiyKCH3 6yjiraH (jjyiiKUHSi yuia TynjiaM/ia T.y.(J). 6y.na;;H. KoMnaKT 
6yjiMaran TynJiaMJiap ywyn 6yHiaft TeopeMa HOTyFpn 6yjiaAH. K,- KoMnaKTHOCTb.

PABHOMOIHHblE MHO)KECTBA — TEHT KVBBATJIH T^njIAM JlAP — skbh- 
BajieHT Tyn/iaMJiapHHHr y3H (k;. 9KBH3a.nenTHbie MHO*ecTBa).

25 -1334
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PABHOCHJIbHblE yPABHEHHJl — TEH r KyMJW TEHfVlAMAJIAP — a&UB
Cup HAHH3Jiapra s r a 6 ^ j i r a u  (miJiH3JiapHHUHr KappaJUirHuii jqw  * i i a 6 o p r a  ojmriQ 
lenrjiaMajap. M acaaaH , a) 4 =  0 Ba | x  | =  2 TeHrjiawajtap TeHr ny»ijnmno, 
qyuKH yaap aflHH 6up iwiflH3Jiapra sra: —  2, jc ,=  2; 6) *  —  y  =  0, jc —
- f  1 =  1 TeHrjiaM aJiap ^aM  r e u r  K yviH A up; b ) x2—  1 => 0  Ba x  —  1 =  ft T e H rjia m - 
jia p  t c h t  KyMJiH 6 y j ia  ojiMafiflH, wyHKH 6 n p H n iH  TenrjiaM aHHHr h k k h tb  h j i^ h s h  6op: 

±  1, HKKHHHHCHHHHr 4>anaT6uTTa HJIAH3H oop: Jt*a> 1; r )  (x —  1 ) * =  0  Ba x —  1 = 0  
TenrjiaMaJiap t c h t  Kyq jm  SMac, 'iyHKH 6 y  rearjraMajiap HJijH3JiapHHHHr T ynJiaMJiapH 

f-iip x h j i  a )  y  ( x — 6) ( x + l j  <=*‘ V o  Ba Y  x —  6 ’ ] /  x +  1 =  V  8
jia p  W H r Ky^iJiH 9Mac, >iyHKH y jiap /iaH  6 h p h h h h c h  ^ h ^ h h  coHJiap co jjacH na h k k h  
HjiAH3ra s r a :  ^ « = — 2,  jc ,—  7 , h k k h h h h c h  a c a  $a i^aT  6 H r ra  x = 7  H.i,a.H3ra s r a ;  
e ) x  =  j c +  1 Ba ex =* —  e TeH rjiaM ajiap T e n r K yuiH A H p, >iyHKH y jiap /iaH  ^ a p  CupH- 
iumr ciH M Jiapn TynjiaMH 6 J m  TjfruiaMAHp. T .k .t .  TjrpHCH/iarn MacaJia 6np HOMat- 
.iyMjiH 6H pm w H  a a p a w a jiH  TeHrjiaM ajiapiiH  equuiA aei^ na'i/;o 6ymnii,~  6y  M acaJia Hp- 
pauHonaji TeHrjiaMajiapnH (k,. HppanviOHajibHue ypaBnenHii) Ba sht "co/ma TpaHc- 

ueH^eHT: TpHroHOMeTpnk, KypcaTKHqjiH Ba jiorapntjiMHK TeHrjiaMaJiapHH eMHiuaa sma 

KeHrpoK 6pHTHJiaflH. T .k .t . SKBHBaJieHT i eHrjiaMajiap A.t6 ^aM aTaJia^H. TeHrjiaMa- 

Jiap cHcreMaJiapHHHHr TeHr KyMJiHJiiirH >;a.M xy/uiH uiyHra yxmaui Tai>pH(J)jiaHaAH: 

arap TeHrjiaaaoiap cHCTeMaJupwiHHr e«tHMjiapu Tyn^aMJiapn 6»p  xhji 6yjtca, flv 

CHcTeMajiap TeHr KyqjiH cncTeMajiap AefiHJiasn. MacajiaH, x  —  t / =  5, x + i j  =  7 
Ba *  —  2y =  4, jc =  6  TenrjiaMajiap cncTeMajiapH Teur KyqjiiwHp, MyHHH yjiap aitan 

6«p  eMHMjiapra sra: x  =  5, y =  1.

T .k .t. hh  CyHaafi TaipiK jw aui ^aw  mvmkhu: a ra p  fmpmmn TeHrjiaMauHHr (Skh 
cHcTeMauHHr) >;ap 6np  e*iHMH h kkhhhu  TeurjiaMaHHHr (ck h  CHCTeMauuHr) equMH aa  
aKCHnqa fiyjica, 6y  TeHrjiaMajiap (ckh  CHCTeMaJiap) TeHr KyijiH /lefiHJiaAH.

PABHOCTEFIEHHA)! HEnPEPbJBHOCTb ceMeftcTBa ^ynKum" —  ^yiiKUHHjiap 
oHjiacHHHHr TEHT flAPA)KAJIH y3JiyKCH3JIHrH —  'JiyHKUHnjiapHHHr 6ai>3H om ia- 
jiapHHHnr My>;HM xoccaCH. A rap  >;ap ^anaafl e > 0  y iy n  uiyH^afi 6 > 0  MaBwyn 
Cyjica™ , | xx—  x%\ <  6  6 y jira u  >;ap ^aunafi x L Ba x2 na >;aMMa f a (JiyiiKHHHJiap 
yqyn  | fa (x ,) —  fa (x2)| <  e  TeHrcH3JiHi< 6aw ap n jica , j fa | (byHKUHH-iap oujiacK 
t c h t  AapawaJiM y3JiyucH3 6yjia*H. A puejia  TeopeMacHAa (i^.) [<|>yHKUHHjiap TynjiaMH- 
im n r Tenuc H^HHJiatHHuyjaru KOMnaKijiuk (h -) KpHrepHflcn] T .A -y . TCpMHHH Hiujia-
iHJia/iH.

PABHGCTOPOHHHft KOHyC — TEHr TOMOHJ1H KOHVC —  hcoewhch acocH- 
HHiir AnaMeTpara Teur 6yjiraH AQHpaBHfl TyppH Konyc. T .t .r . HHur afijiaHHUi Ji<*- 

(OajiaaA-iHrnAaH) yTaAnraH tckhcjihk yuu tch t tomoujih yqfiypnaK 6yfiHMa »a-
ca/iH.

P A B H O C T O P O H  HH fl T P E y r O J Ib H H K  —  T E H T  T O M O H J IH  y M B y P H A K  -*

^aMua TOMOHjiapH 6Hp_-6npura t c h t  6yjiraH yq6ypiiaK. T .T .y .— MyanasaM KynSyg- 
•uuunpHHur (h;. npaBHju>Hue MHoroyrojn>HHKH) KjpHHHUjiapnAau 6»pH. T .T.y. uhh i 
6up Hy^Ta*a Kecnuia/mraH yqTa cHMweTpHfl 6op; 6y nyivra afimi Pa^T/ja yq- 
fcypsawumr ofiipjiHK MapKa3H, 0pT0MapKa3H (>;. OpToueHTp), m m  ua TaiunH ««- 
sujiraH afjianaJiapHHHr MapKasu 6y.na/m. T .T.y. TeHr 6ypqaKJiu yq6yp<taK. eKH »yii- 
taaaM ysfiyp^ak /je6 >;aM aTajia/tu.

PABHOCTOPOHHHR UHJ1HHAP —  T E H f TOMOHJIH H H JlH H flP -6aJiaHA.nHrir 
aeocHHiwr AuaMerpnra Teur 6yjiraH AoupaBHfi TyppH "MHHjp. T.t.ee. h h h t  afina- 
wj.fi yraAHraH tckhcjihk ynH icbhapbt 6j)fiHqa KecaAn.

PABHOCTOPOHHHH rnnEPfiO JlA — TEHF TOMOHJIHTHIIEPfiOJIA—  
m  Mas^yw yi;jiapH t c h t  6yjiraH  runep6ojia {«,.). T . t . t .  h h h f  T^rpa SypqaKjm  ko- 
•pnHHawmap cHcreMacHAarH » r  coAAa TeHrjiaMacH x*—  i/a=  aft K^pHHHuiAa Ojuw- 
MP, # jt  e p * a  a —  ^a^Hi^ufi Ba MaB>;yM flpHV J i;j ia p . T . r . r .  h h h t  acHMtiTOTaJHM 
y sa p e  BepneHAHKyjiapAup. A ra p  T .T .r .  u n u r  acHMnTo Tajrapn KoopATOaTa 
itMjuift o ju m ca , y  >;ojia3 yuHHr reHrjiaMacH y  *= k : x  KypHHHuira k c jw a*• Saw ieH - 
Tap ajue6pa KypcHAa JpraHHJiaA«raH TecKapu nponopuHonaJi 6w jia R « o  rpa^w nr 
T  T .r. a ^ P  • T .T .r . TeHr §hjih  runep6ojia pp6 ^aM ataflaAH.
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PABHOqHCJlEHHblE MHO)KECTBA — CAHOFH TEHP T?0J1AMJ1AP— î . 3 k
BHBaJiwn Hhje MnoiKecTBa.

PAflHAH — PAflHAH —  y 3yHJiHra paflHycra Tewr 6yw a H  efira (aSjiaHa eftnra) 
THpajtyBiH Mapi:a3Hfi Bypvan (244- pac«). Arap tJjw i^ fiypqak <360°) 6yTyH afijia- 
HaHHHr 2 n R  >3yHJiHrnra moc  K e jic a ,  6wp P . Aa 1”  ra>ia aHH^jiUKAa, s it,h h  0,1 rpa- 

360°
Aycra^a aHHHJiHKAa 6y;raA«- 1 paA»«H =  57,3°. HlynAar. ^hjihC),

n
90® =  ~2 ' paflwan, 1S0“=  Jt paA«aH, 360 °=  2 n  paAnaw Ba ^otta3o. Byp>iaKH!i»r 

rpaayc yjm oBHH H  p b a h s h  y jiq O B H ra  a i J ia H T w p H i i^ a  b*  T e a a p n a  a f i j ia n T H p H ii^ a

180° n° 
n  ~  a

60PJMHHUJ nyjijiaiiHjiaAH, %  epAa a  —  6ep»JiraH 6ypq»K (e#) hhht pa^naH Jjwohn, 
h  9ca yHintr rpa^yc Jjihobh.

A ra p  l —  efi y 3yrtJiHrH, a  —  6y  eftra moc KejiraH 6yptaKH«Hr pa^HaH ymoen, 
R —  aftjiaHa paanycH t^ J ic a , l - R a  (jwpMyjia ypHHjm 6yjiaAH.

PARHAHHA5I MEPA y r jIA  — ByPHAKHMHT PAflHAH yjlHOBH. A O B  -
6epHjiraH 6yp>iaK OyjiCHH, MapKa3H O nyK ja/ia  (5y/iran R  pa/inycjiH afijiana 6y  6yp- 
nau  TOMOHJiapHHH A oa D Hyi^rajiapAa kcch6 yicHH (2 4 5 -pacM). y  xpnn,a O(R)  
aA Jianam m r AB  efiH y3yHJinrHHHHr paftHycHra HHcOaiHra TeHi’ coh B .p .y . Ae6 aTa- 
JiaAH A rap  CyHAa 6yp>iaK 360° a s h  KaTTa, r m h  d  =  360 ■ n  +  a 0 (6v ep ^a  0 ° <  
< « o <  360°) 6yjica, a  B .p .y .=  2 J in  +  a 0 B .p .y . 6yjiaA«. B .p .y . iiHHr 6HpjHirH 
i^hjih6 dnp paAHaH (k,.) i^a6yji aTHJiraH. B .p .y . ojihA MaTeMaTHKa MacaJiajiapHAa 
K&TTa poj»> yftHaftflH, «ynK« B .p .y . TyinyiriacH HuuiaTHJiraHAa MaTeMaTHKaAarw 
i^Hfop (^opMyjiaaiap (TpnronoMBTpHK (fiyHKUHHHHHr ^ocHJiacmm to w h ji ,  TpHroHOKCT- 
pHK ^yHKUHAHH Aapa>KajiH i^aiopra efiHm Ba 6ouu^ajiap) coAAaJiamaAH B .p .y . ffi- 
BHwr (afljKina KiimHBr) paA «an ynMOPH Ae6 j^bm aTajiaAH.

P A ^ H K A J l —  P A A ttK A J I (etfH hji^hs) —  Pwpop n coha8h n- aapawaJiH hjia ih

MHt^apHLii aMaJiHHH H({x)AaJioBMH y '  MaTeMaiHK rm o p a ; 6y fiyHAafi e3HJiaAH: \  a.
JIa r .  ra d ix  —  hjiah3.
PAAHKAJIfcHAH OCb AByx OKpyjKHOCTefi— hkkh a*!JiaHaHHHr PA flH K A JI ^ I^H — 

TeKHcjihkhhht 6 y  afljiaH aJiapra HHc6aTaH 6hp  xhji A apaw ara s r a  6yjiraH  Hyivra- 
jiapHHHHr reoMeTpHK 5'pHH (i^. C ieneH b tom kh). P .y  CepHjiran afijiaHaJiap M apras- 
jiapKHKnr MH3HFiira nepncHAHKyjisp 6JJiraH  Tyrpn MH3HKjiHp. KotmeHTpHK afiJBiHa- 
jrapHHur P .y .  6yjiMaflAH- P  y- h h h t 6epHJiraH hkkh afijiaH ara Hf>c6aTaH Tami^i 
63?Jiran ^ap  KaHAafi HymTacHAan 6y  aftJiaHaJiapra TeHr ypHHMaJiap yTKaSHm mvmkhh.

PAAH KAJIbHAJI njIOCKOCTb AByx c ^ e p  —  hkkh  C(jiepaHHHr PA^HKAJI TE- 
K H C J IH rH  —  <j>a30HHHr 6y  cfjiepajiapra HHc6aTan 6np xhji A apaw ara w a  6yjiran  
HynTajiapHHHHr reoMeTpnK .ypHH (i .̂ CTenenb tom kk). P . t .  hkkh afiJiaHa paAHKaji 
j f ^ M H r  (k- PaAHKainbnan ocb) (fa30B»fl anaJiorH (yxu^a im sch)ahp, uiyHHur yMyU 
P.t. Htmr xoccajrapn pa#HKa* y«; xoccajropHra yxoiaui SJjiaAH.
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P A flH K A J T b H b U l L1.EHTP Tpex OKpyjKHOCTeft (c<j)ep)— y n a  aiwiaHa (cificpa) 
hhht P A f lH K A J l M A P K A 3 H  —  6y aftJiaHajiapra (ctjiepajiapra) HHcCaTaH 6ap xhji 
Aapa>Kara sra  S^Jiran iryi^ra ( k . CreneHb totkh). >Kyt|)T->Kycj)T i^hjih6 OJiHHran 
6y aftJiaiiajiapHimr (abepa-napiiHiir) y i r a  paAHKaji yi^H (pa^HKaji Tei:HCJiHKJiapH) 
P.m. ^a KecHiuaAH. A rap  yq afijiaHanHiir (cfjjepaHHiir) MapKa3Jiapn 6np TyFpH mh- 
anK^a eTca, y  ^ojiAa P.m . CyjiMaftAH eKH 'ie.KCH3 nyn 6yJiaAn.

P A f lH y C  onpy>KiiocTii (ci{iepbi) —  aftjiaHaHHHr (c^epaiiHnr) P A f lH y C H  —  aftjiaHa 
(cijtepa) HHiir >;ap KjanAaft nyî TacHHH Mapica3H Gnjian TyTauiTitpyBliH KecMa. B y  Kec- 
MaHHHr y3ynjiHrH >̂aM P. ^e6 aiajiafln. AftjiaHa (c(j>epa) hhht P. iny aftjiaHa (ciJm- 
pa) 6njiaH qerapajianraH AOMpaiiFiir (mapHHiir) P. ^e6 ^aM aTaJiaAH.

JlaT. radius —  FHJiAHpai<nHHr K eraftH , Hyp.
P A f lH y C  K P H B H 3 H U  -  3 r P H J lH K  P A f lH y C H  —  srpn qH3Hi^HHHr 6epHJiraH 

HyHTacnaarH srpHJiHK flonpacHiinnr (ĵ . Koyr kphbh3hu) pa^nycH.
P A f lH y C -B E K T O P  T O H K H  —  H y K T A H H H r  P A flH Y C -B E K T O P H . TeKHcJiHKAa- 

th (4>a30AarH) M iiy^raim nr paAHyc-BeKTopn—  6ouih TeKHcjiHKAarn ((jiasoAarH) 6h- 
pop TaftHii 0  iiy^rafla, oxnpn M  ny^Ta^a 6yjiraH BeKTop eKH KecMa. 0  nyi^ra 
^yr6 KOopflHHaTaJiapn cHcreMacHHHHr ^yr5ii 6hji3h eKH TyFpH 6yp'iaKJiH flexapT 
KoopAHHaTajiapn cHCTeMacHHHiir 6ouih 6njiaH ycTMa-ycT TyuiHuiH MyMKHH.

P A / lH y C  C X O A H M O C T H  —  J IK H H J IA U IH LU  P A f lH y C H  —  Aapawajm  naTop (i .̂
00

CTeneHHbie p«Abi) su^HHJiauiHm flOHpacHHHnr pa^HycH mynflaft r cohkh, ^  an zn
n = 0

AapawaJiH ^arop | z | <  r 6yjiraHfla fii^HHJiamaAH Ra | z | >  r 6yjiraH.ua yaoi^jiaiuaflH. 
fa. K p yr  cxoahmqcth). JtyHHJiauiHin pa^HycHHH aim iyiauj y iiyn  6np i^aima $op- 
Myjiajiap MaB>Kyfl, MacaJiaH, /laJiaM6ep (jiopMyjiacH

1

lim  |£2± L  I
n-> oo I an J

eKH K o iiih  (jjopMyjiacii
1r =  --------- .

lim  n/  | an |
n-> oo

P A 3B E P H y r b ia  y r o J i  —  e h h k  E y P H A K  —  TOMOiiJiapH 6np TyppH 'W3Ht^ ^o- 
chji k,hjivbhh 6yp'iaK. E . 6. 180° ra, fliH ii n  paflnanra TeHr. £ . 6. TyFpHjiaHraH 
6ypqaK fle6 ^aM ata  jiaAH.

P A 3 B E P T K A  —  E B H J IM A :  1°. 3rp« hh3hk; E. ch —  y3yHJiHm 6y  arpn mhshi^ 
y3yHJiHrnra Tenr 6yjiraH Tyrpn mh3hi  ̂ KecMacH. ByHflafi KecMaHH H3jiaui srpn ih -  
3hi^hh Typpnjiam eKH peKTHijiHKauHH ^Hjiimi Aennjia/in. Ba-b3aH srpn  'ih3h^hhhf 
E . ch fle6 yHHHr SBOJibBenTacH (i^.) ryiuynnjiaAH.

2°. Kynei^HHHr eftHJiMacH —  KyneKHHnr e^JiapHAan H6opaT 6yjiraH Kyn6yp«iaK- 
jiap TynjiaMH 6yjin6, 6yjiap yMyH ym a Kyne^HH ^ochji ^HjmuiAa i^aftcH tomohh Ba 
^aficH y iH Aa ii enHmTHpHui TapTH^H KypcarajiraH.

3°. SrHJiaA H raH  (i .̂ H 3rn6aH H e) CHpTHHHr E. ch  —  Ma3Kyp c h d t  napM ajiapH ra  
H30MeTpHK 6 y jira H  Ba y3JiapHHH enH iuTH pn6 y rn a  c h p th h  ^ o c h j i  ^ h j ih iu  m ym khh 
O yjiaA H ran t c k h c  ( jw ry p a jia p  ryn jiaM H . MacaJiaH, AonpaBHft TyFpH KOHycHHHr £ .  
ch  A^HpaBHft ceKTop 6HJiaH AonpaAHP (KOHyc a c o c n ) .

E . TymyHMacH sjieM eHTap reoM erpH q , >iH3Ma>iHJiHK, TonoJiorH H  Ba ^aB apH ^ 
tH p u ia p  reoM eTpH3CHfla ^yju iaH H JiaA H .

Aa*6«i B. K y T y 3 0 B ,  reoMeTpHa, ymie,nrH3, M .f 1957; A. 3̂,. A j i e K c a H f l p O B ,  
BnvTpenHaa reOMexpHH BbinyKjibix noBepxHOcTefl, rocTexH3flaT, M ., 1948; II . C. A j i e K c a H f l *  
P © b, KOMCHHaTOpHaa Tonojiorna, rocTexH3flaT, M .; 1947 (rji. 3).
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PA3BEPTblBAK)IUA5lC» IlOBEPXHOCTb — EftMJiyBHM CHPT— srHui fa. 
H 3rH6aHHe) fiyjin -6nJian tckhcjihk ycTHra er^H3Hiii mvmkhh 6yjia^iiraH cnpT (k;. 
rioBepxHocrb). X,ap K,aH,naft £ .  c. TyFpn mh3Ki^jih cnpr dyjiaAii. E . c. Himr' TyjiHi^ 
arpHJinrn (^. rio.’tna>i KpHBH3Ha) HOJira TeHr. K,. Pefipo B03BpaTa.

PA3BETBJIEIIH51 TOHKA — TAPMOKJIAHHUI Hy^TACH. Kyn ^hhm3tjih  f(z) 
aHHJiHTHK (jjyHKUHHHHHr TapMOi^jiaHHUi nyi^TacH —  LiiynAaft nyi^Ta;(npKH, 6y  iiyi^Ta- 
hh MapKa3 i^hjih6 ojiii6 'iH3HJiraH xap i^aH/iaft * y f la  khhhk paAHycjiH afijiaHa 6yfin- 
wa KOMnJieKC coxa;ia aftjiafm6 liHKHviraH,fl,a Ma3Kyp (byHKu.Hfl y3jiyKCH3 y3rapn(S 
SoiiJAa Tanjia6 oJiHHran KjiHMaT/iapH^aH CouJKa KnftMaTJiapra ojih6 Kejia/(H. M aca- 

jian, y ' z — 1 Ba Ln(z —  1) (JiyiiKUHsiJiap vmvh z =  1 nyi^Ta T.h. 6yjiaflH. By 
HyKTa aTpO'j]Hja 6np MapTa afijiaHH6 'iHKn.iraiifla CnpHimH iJivhkuhsi i^HfiMaTHiiHnr 
HiuopacH ysrapa^n, hkkhh>ih (Jiymiunii i^HftMaTHra aca 2ni ^a/i, ^yumjia/iH.

AnajiHTHijecKHe (|)viikuhh, A na-nnH qecK oe npo^ojiw eiiH e TepMHHJiapnra ^ani 
Hapanr.

P A 3 flE JIE H H b IE  PA3HOCTH — B y jlH H T A H  A flH PM A JlA P  — 6npop (JiyHKUHn' 
^HftMaTJiapH afinpMacniiHHr apryMeinnnnr moc i^HHMaTJiapH aftnpMacHra HHc6aTH.
B. a. HHTepnojismHfljiaui^a Ba ((lyiiKunHJiapHHnr j^HHMaTjiapn apryMenTHHHr 6np-6npn- 
AaH 6Hp xiiji Maco([)a,Ta 6yjiMaraH KHftMaTJiapH^a TeKuinpHjiaflHraH TaiyjHfiHft j;h- 
codjiapfla KyjiJiaHiuiaflH. By TepMHH 6at3an «aftnpMajiH HHc6aTJiap» Ae6 ropHTHJiaAi'. 
K,. Hc^HCJieHHe KOHdlHblX pa3H ocreft.

PA 3J10)K E H H E  M H o rO H JlE H O B  na m h o k h tc jih  —  K ^ n X A flJ lA P H H  K ^ n A H -
T y B H H JlA P rA  A>KPATHUI —  Kyri>;a,iiHH 6np  ^aim a KynaftTyBqHiiHnr KynaftTMacnra 
aftHHii aJiMauiTHpHLu. $pT a  MaKTa6/;a K yn^a/;jiap KynaftTyBiHJiapra aco ca n  ^y ftn /jarn  
ycyjuiap 6n jian  axpaTHjia/iH:

1) yMyMHS KynaiiTyBMHHH K,aBC«an TauiKapHra MH^apmu:

a2b3-\- ca2b3— a4i)2=  b2a2(b -\-bc — a2);

2) KHCi^a KynaHTHpnai ea  6yjiHm (JiopMVjiajiapH/iaii (Jioft^ajiaiimii:

a3— b3=  (a — b) (a2-(- ab -)- b%);

3) i^yuiHJiyBMHjiapHH rp y n n a jiam :

a26+  a2d — 6c2+  dc2-\- 2acd =  b (a3— c2) +  d (a2+  2ac +  c2) =>
=  6 (a +  c)(a — c) +  d (a +  c)2=  (a +  c) [6 (a —  c) +  d (a +  c)J;

4) KyuiHJiyBMHJiapHH eftn6 io6opHiu:

c2+  12c +  32 =  c2+  8c +  16 +  4c +  16 =  (c +  4)2+  4 (c +  4) =
=  (c +  4) (c +  8).

Ji|aKHK;Hfi ysrapyBMHjiH Ba ^a^Hiyin em  KOMnjieuc K03:!>([iHu,HenTJiH ^ap n,ai(/i,a(i 
aoXn+  a1xn~ 1+  . . .  +  an Kyn^a/i

a0xn+  a1xn~ 1+  . . .  +  an=  a 0(x  — x L) (x — x2). . .  (x — xn)

KypHiiHuiaa TacBHpjiana/m , 6 y  ep # a  xt , x , ................xn—Kyn^aflHHHr HJiAH3JiapH. ^ a -
^HK,llfi KOScjxjlHLLHeilTJlH KyLI^afl ^ai^HKH? K03(j)(J)HUHeHTJIH 6HPHHMH Ba HKKHHMH /la - 
pawaJiH KynaftTyBMHJiapra awpaTHjia/iH. Pau,HOHaJi KynaftTyBMHjiapra a*pajiMaft/tn - 
.HHraH paiiHOHaji K03(ji(j)HUHeHTJiH Kynxa/iJiap MaBwyA (t̂ . HenpnBOAHMbie Miioro- 
qjieHbi).

A ra p  6yTyH K03(j)(j)HU,HeHTjiH K yn^a/i paaHOHaJi K03(j)^)HUHeHTjih KynaftTyiiMii 
jiap ra  a}KpaTHJica, y  ^oji/ia  y  6yTyH KOsdKjiHmieiiTjiH KynaftTyBMHjiapra xa\i 
&>KpaTHJia/;H (i^. T aycca jieMMa). ByryH (jiytiKu,nii.iapi!ii lieKcn3 KynaftTyBMHjiapn 
ajKpaTiiiUHH ^aM i^apaO mh^hiu MyMKHH:
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K,. BecKOHeqHbie npoH3Be^enHH.
PA3IMEPH0CTt> reoMCTpHnecKoft <J)Hrypbi —  reojieipnK (Jiifrypaitiinr yjlHAM.- 

J IH r H  —  (j)Hrypa <iK3H){ 6yjiraim a Cnpra TeHr CyjiraH, $H ryp a  cupT 6yjiranfla hk- 
KHra Tenr SyJiraH, (|)Hrypa jkhcm CyjiraHAa y>ira le n r  GyaraH can. a  yJiuoaaH 
Ebkjiha (J)a30CH,i,a eryBTO );ap i^aHAafi en«>; TynjiaM yjniaMmiHHr yMyMHH TaipH(J)H- 
hh cooeT M aieM aiHm  Fl. C . ypncoH  6epran. f l.  C. ypHcoii ^03Hprn 3aMOH Tono- 
Ji6r*ac iiaa  (n-y w r  tyi^yp na3ap«R ^HcoCjianraH $ .  Ha3apHHCHHH stpaT^H. S . fjt- 
qoBjiap cohh flefi ^aw arajraAfr.

A a»6.: n .  C. A j i e K c a  h a p o b ,  KoMt5n»aTOpHaa TonajiorHH, rocTexH ^aT, M ., 1942 
<rji. 5 u  6); J l. C . n o n T p s r n h ,  Ctenoaji K0 .^ » ia r o p [ io a  uonoaorw i, rocrexH sffar, M .f 
1947 (§3$; B. f  y p e »  h q, T. B o ji m 3 h, Teopnn pa3MepHOCTH, 1948; n .  C .  y p b i c o n K TpyAW 
v*> TonojiorHW h ,aj>yrHii oGmcrmi MaT-ewaTHKH, T .t. 1—2, 1951.

PA3M£U(EHME — SWOWIAIUTHPHUl— KQM6»naT©pwia (i$.) TymyHMajiapmaa 
CiipH. n SJieJteaTflaH k  Tajtan Ty3HJiran S .  ^e6  n bjsqmem AaM  nfiopaT Tyoguauune  
k Ta sjieMenTH^an TapKH6 TonraH TapTH6jiaHraH ^ap n«tAafl iyK M -iy iM ?B u ir»  afitw- 
jiaAH. Arap hkkh $ .  ajKMeHTJiapuHiuir Tap«K6H 6*jiaa exn 3JieMeaTJiap(maur Tap- 

th6b 6HJian (J)ap  ̂ k,i*jic8, 6y  S .  Jiap TypjiH xhji pp6 n sjKMeHT^aa

k TaJiafi -ryJHJiraH TypjiH shji S .  Jtap cohh A* chmboji 8hji«h femtHnamx* (A —  
«J)paHuy3qa typHHJiauiTHpiiuu cy3HHHHr 6oui \ap$H ). S .  jiap cohu A* ==

n! k
=  ^ KOM^HHa uHf l J i a p  c o h h  Cn 6a j ia H  ^ y H H ^ a ru  M yH O ca6a r  op i^ajiH  6o f-

M  C *.

Mhcoji. 1, 3, 5, 7, 9 tox, pai^aMJiapflaH Ty3HjiaflHraH Ba ^ap CnpHfla 6y  pa* 
HaMJiap TaKpopjiaHMafiflHraH yu xonaJiH coHJiap neMxa 6yjiaflH?

»3 51 5! „
Ad ~  (5 — 3)!, =  2! _  60‘

C>paim. ariangement —  ypnnjiauiTHpHiu.
PA3MEIUEHHE C IIOBTOPEHHJIMH — TAKPOPHft yPHHJlAUITHPHUl.

M  =  | n ,, ..................an ...  TyrrjiaMHHHHr n  SJieMenTHAaH k  TasaH Ty3HJiraH TaKpopHft
ypnHJiauiTHpHui— k  Ta >;aAAaH H6opaT 6f.JiraH );ap i^aH/;ai1 mckjih KeTMa-KeuiHK 
6vjih6, yHHiir ^aAJiapn TexuiHpHJiaeTraH M  TynjiaMHHHr sjieMeHTjiapHAHp. Arap
iKKHxa o ( i, alt ............aik sa  a^, a/ t ............. ajk T.y. ^eq <tyjB®ra«Aa 6wp 7ttafy»
M  TjnJiaM HHHr TypjiH sJieM eH TJiapnra s r a  6 y jic a ,  fl-Bim j;eq  6yJiM araHAa 6 H m i 
t  (1 <  r <  k\  yqyH &it =h aJr TeHrcH3JiHK ypnnJiH 6yjica, 6y  T .y . jiap TypjiH 

sh ji Ae5 >;Hco6jianaAH. n  SJieMeHTAaH k rajxau Ty3HJiraH TypjiH xhji T .y . jiap cohH 
R *  ra tcht. A rap  6Hpop T .y . Aa aJieMenT p  jKOfiAa Ba <j)aii aT p wofiAa yipaca, 
O; sJKMeHT TekumpwjiaeTran T . y . ^a p Mapra TaKpopjiaHaAH AeC rarmpHjiaAH-

PA3HOCTMAJI npOfTECCHJl — AftMPMAJIM IWorPECCHJT — apH^MHK 
nporpeccHSHHHr (i^.) jfan. 

PAWOCTHAfl nPonoP lU W  —  AftHPMAJlH nTO noPU H JI— apiiijrwernn npo-
DopnHHiiHHr (i^.) y3H.

PA3H0Cn> — AHHPMA — a*lHpHin HaTHxcacH. 1°. RntHra a Ba b c o u n r  
<o KaMaiOBHH 6hji3h b afipHjiyBMHHHHr) aAHpMacH tuyHAaft yqimHK c =  a — b ceuxB, 
jf 6ajiaH b hhhf Shfhiiahch a ra  Tesr, m  c +  b =  o.



PAHT MATPHUfW 39{

2°. M uuisa A aa B se K M fu u u ir  afiapM acH  CaeKiopKH, y  Canan B  «n«r
ftHPHHAHCM A ra  reHr, atHH C +  B =  A. Tpa^HKAa A, S , C Jiafi y«6yp>iaK jjochji 
KHJiaAH. PasHocrb apH<})MeTHMecKoft nporpeccHH, Pa3nocTb mhojkcctb, EeKTopHoe »c- 
•jHc^enHe TepMHH^apra ^apanr.

PA3HOCTb APH4>METMMECKOfl llPOrPECCHH — APH<t>METHK JlPorPEC- 
CHHHHHr AHHPMACH —  myHAaft d cohkh, 6y  cohhh apHifiMeTHK nporpeccHHimnr 
(k .) HKiHepiifi ^a^ara ^yiuranAa nporpeccHHEMKr KefiimrH j^ochji
fiyjiaAH. G o ia ^ ia  c y 3 6ujian aftirauAa, A -n.a. ^ap naHAafl eaflHW H sjaAH* yHiiaf 
K&THAarH j^aAAaH afinpHiu naT iiw acw a xeHr.

PA 3 H 0C T b  M H CW K EC TB  A a B  — A  ua B T ? IU IA M J 1 A P  A ftH P M A C H  —  A 
T^nflaMHHHr B TynjiaMra KnpMaiiAnran 6ap'ia s-neMenTjiapHHmr TyiuiaMH. A aa B 
T.a. A v  B chmeoji (eKH A — B, ckh A -r  B CHMro;i) 6h m h  6eJirHJianaAH. Bab3an  
T.a. TepMHHH B Tynjram A iynjiaMHHHr ^ncM-TynjiaMn 6yjiran ^ojiraniHa ^yJuiaiiH- 
jiaAii. A TynjiaM B hhht ^HcM-TynjiaMH dyjinaH JjoJiAa Ba 4»ai^aT uiy ^oJiAa, aw ia  
/4 C  B  6yjiraHAa A Ba B T.a. 6jhu TyruiaM {i .̂ TlycToe mhotkcctbo) 6yjiaAH.

T. a. ivnjiaMJiap ycTH^a 6asKapHjia^iraH acocwfi aMaJiJi&pAaH 6upvijs,np. l  a. 
HH TynJiaMJiap ycTH^a 6a>KapHJiaAHraH 6oiui^a awajijiapra cojiHuiTHpmu y>iyH Tco- 
peTHKO-MHO>KecTBeHHbie onepauHH rep»HHHra ^apanr.

Mhcoji. A —  6ap'ia y 'i6yp lifiKJiap T^riJiaMH, B  —  TyFpn 6ypqaKJiH y>ifypMaK.i<ip 
TynjiaMH 6yjicHH Ae6 <})apa3 i^HJiafijiHK, y  ^oJiAa A < B —  ^hmluhi^ oypqanJiH y i -  
6yp *8KJiap, HMiji 6h ttb  x;aM 6yp<iarn TyFpH 6yp*t!m fiyjiMaran y<i6yp*aKjiap Tynjia- 
mh SyjiaAH-

PA3PbffiA TO*IKA— ySHJM ifl HVKTACH — aprywcHTHHHr ^yHKumi y3iu»a- 
S»raHA»ni t;H0MarH (n. PaspbiRHbie ^ymtuffH). V .h . hkich Typra fi^jimaAH. finpnn-. 
«iH-Typ y.H . ac6 uiyiiAafl a ny^Tara afiTHJiaAHKH, 6y Hy^TaAa ynr Ba ^ian jihmht- 
aap, niiHH

Ae6 ojistHca, f(x)  (j)ynKiiHa x =  a Aa y3jiyKCH3 ^KJinHMiiiH mymkhh (fty^oTHJiaAHran 
y3HJfflm). H kkhhhh  Typ y .  h. Aa (*) jmMHijiapAaH KaMHAa CHTracn MaawyA 6yjc  
MatAH (ht>hh ± o o  ra ieu r  6yjiaAH).

y .H .  h h h t  HHaAa MypaKKa6 xapaKTepAara Typ« (6y ^aM h k k h h h h  Typra Taajh 
JiyKJiHAHp) uiyHAai” Hyi^TaJiapKH, Syjiap^a (*) jihmhtjiapAaH 6npH M3B>KyA 3Mac ua 
qeKCH3JiHKKa TeHr sMac, Macajian, < /=  s in  (1 : x) ((lynKUHa y iiyn x  =  0  nyK ja 
yuiaHAafi nyi^raA H p.

PA3PWBHAJI «l>yHKUHfl — y3HJ!HUIJlH <t>yHKU,HH — a p ry M e u T H H H H r  ana.a- 
m  S h t ts  ^HftmaTHAa y3jiyKCH3 SyjmaraH (tiyimuHB (h;. HenpepnBHafl ^ h k u h h ) .

jiap Bapnwnr fttfpnwfha&h to p th 6  5apqa cHHefwiapwra Taajwiyi^jiHAHp. Mhcoji- 
/iap: y  == cos (1 : x) 4>ynKi»i« x  =  0  HyivraAa y3KJiaA», ZlnpHXJie (JjyHKiuwcH (ffc 
♦yHKftHfl AeftcTBnrejibKoro rrepeMeiiHoro) j^ap 6ap  Hy^raAa yaHjiHiura s r a .

PA3P8A (b  apHfJwneTHKe) —  X0HA iapHc^MeTKKaAa) —  cohhh hoshuhoh ci’cre* 
m *»  (k,.) M raH Aa pan,BM«HHr TyraA»raH ypHH. ^hjih cHCTmaAa 1- xona pa^aw- 
jiapu— i u u ,  2- xoHa pa^aMJtapH yuJiap aa ^0Ka30.

PAH r KBAflPATHMtJOfl 40PM M  — KBAflPA THK 4>0 PMAHHHr PAHrH -  
6y KBaj^aTHK (bopMa MaTpaKacHHHHr paifln (i .̂ MarpHJia KBaxpaTmnoil ^opwbiV 

PAHT MATPHUbl— MATPHUAHHHr P A lirn  — 6 y  waTpaua (* a* * a ji^M in i*  
uoJiAaii (jutp^jm MHHOfMiHHur atr to ^ o p n  T»pTw6n, -h>hh arap M arpH& iuutHr paiim  
k  ra Tewr 6yj>ca, y ^QjiA* %  MaTpHaaHHHr k-  T a p n i6 jm  MHHopJiapiuniHr h<mah ho* -  
Aan (Jjapî JiH 6yjiran Kawn^a ■Gtrrra mhhop ftyjiaA*. aieraHi MSTpHTjmiiHr (k 4 - ty

(*)

MamcyA t>y.naAH. By «HMHTJiap 5«p-6«pnra Tenr fiyjiraiiAa

f(a)  =  lim f  (x) =  lim f (x)
x-> a— 0
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TapTHfijiH Ba yH^aH iokoph TapT«0JiH 6apqa MHHopjiapH nojira Tenr 6JjiaA«. M aca- 
/h h , 3 carpH Ba 4 ycTyH H  Cyjiran

MaTpHiiaHH i^apa6 'jH^aftjiHK. CaTpjiap Ba yciynjiapHH Ko.nraH ca ip  Ba yCTVH- 
jiap cohh 6np xhji 6yjia,HHran khjih6 mh3h6 Tauuia6, f;oJiran caTp Ba yciyHJiap- 
;ian 6y MaTpnnanHHr TapTHfijiapH xap xhji 6yjiraH fle:epMniiaHT.napHHH Ty3aMH3. 

ll ly  fiyji 6HJiaH ojiHHraH 3- TapTH6j»i Capna K,yflH^arH ^eTepMHnaHTJiap HOJira TeHr 

CyjlHIHHHH Kypnui o co h :

1 3 6 1 3 3 1 6 3 3 6 3
3 U 0 3 0 9 3 0 9 0 0  9
2 2 4 1 2 2 4 » 2 4 6 » 2 4  6

2- TapiH6jiH AeiepMHHaHTjiap HMH^a sca HOJiflaH (jiapKJiH 6yjiraHJiapn 6op, Macajian:

1 6 31 1 3 ° l
|o 91, I 2 2 |.

BnHO&ipim, ^ ap a jiaeT ran  MaTpHuaHiinr panrH 2 r a  Tenr SKan. KjHHflarH TeopeMa 
ypHHJiHflnp: M .p . MaTpHuaHHnr mh3hi^jih sp k jih  caTpjiapHHHnr MaKCHMaji coiiHra, 
uiyiiHHr^eK ' ijwhi^jih spnJiM ycTyHJiapHHHHr MaKCHMaji conH ra TeHr. M .p . TyujyHTa- 
ch >ih3hkjih aJire6paA a Kyn nyjuianH jiaA n (MacaJiaH, X . KpoHeKepa— K an e ju in  Teo- 
penia).

A fta6,: H. M. r e j i h 4 > a  h a *  OcnoBbr jiHHefiHoft ajire6pw, rocTexH3;j;aT, M ., 1951; O . P . 
T a ii r m a x e p, TeopHH MaTpHu,, rocxexH3AaT, M ., 1953,

PACKPblTHE H EOriPEflE J1EH HOCTEfl — AHHKMACJIHKJTAPHH OMHUl.
/Ihm ht HiuopacH ocTH/ta TypraH (fiynKUHH apryMeHTH ypHHra x0 hh pacMaH K,yfln6 
jjiicoOjiaraHfla nynnnMa ^yiiit/iarwia Typ^arn cohjih Htj>OAajiapra KejiHHaAH:

0  oo

T ’ ° '° ° ’ °°’ ^ 0’ °° —  00> 1 ’

iijio.\HAa ojihC ^apaJiraHfla 6yjiapHHnr MaTeMaraK M aw iocn iiyK . JleKHH apryMeHT 
MBHr TeKuiHpHjiaeTraHra hk,hh KHftMaTjiapH.ua (JiyHKUHa MyTJiaKO aiiHK; ^HHMaTJiapr^ 
s r a  6yjiHuiH MyMKHH. IIIyiiHHr yqyH  x  =  x0 Aa (jiyHKUHJi K yum n KHflMaTJiapHAan 
»<y,ia 03 (JiapK KHJlaAHraH ^HflMaT K a6yji khjkiah fle6  x^icoojiaiii Ta6nHfl/;Hp. K,arb- 
mh aflTraHAa, arap  CyiiAaii jihmht MaBwyA 6 y jica ,

f ( x 0) =  l im /(x )
X -*■ x0

*e6 <|)apa3 KHJiaMH3. A .o. (*) jihmhthhht ^aKH^Hfl ^iiiiMaTnnH )̂ Hco6jia6 TonHui^ap 
afiopaT. ^aMMa aHHKMacJiHKJiap MypaKKaS 6yjiMaraH maKJi aJiMauiTHpnuuiap epAa-

0
■Hfla — THiiAarH aim^MacjinKKa Ke/iTHpn-ia^n. By ranAarH A .o. Aa JIonHTajib

tK.) K°HAacHAan (JjoftAajianHjiaAH. HeonpeAejieHHbie Bbipa/KeiiHH TepMHHHra Kapaur.
P A C n A flA IO m A J lC H  K B A f lP A T H H H A H  4>0PM A —  A )K P A J IA f lH r A l I  K B A fl-  

P A T H K  0 O P M A  —  HKKHT3 MH3HKJIH ^OpMaHHHr KynaflTMaCH KypHIlHLHHAa TacBHpjia- 
MaflHraH KBaAparaK (j)opMa (n;.). KoMnjieKc coHJiap MaftAOHHAa KBaApaTHK (bopMa- 
mmr paH rn 2 ab h  khmhk §kh  2 ra  t c h t  6yjirai(Aa Ba (jiaKaT myHAarHHa 6y kbsa~ 
paTHK (jiopMa A.k.(J). 6yjiaAH-

X,aKHKHH coHjiap Mafl/ioiiHja KBaApaTHK (j)opMaimnr paHrn 1 a^h khhhk ckh 1 
ta reHr 6yjiraHAa, exyA yHHiir panrn 2 ra Tenr, CHrnaTypacH (k.) sca HOJira TeHr 
fcyjiraH/ia Ba (})aKaT uiVHAarHiia 6y  (jiopMa A.k.(J>. 6yjiaAH<
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PACflPEflEJIEHHE —  TAKCHMOT —  3^THMO.Map HasapnncHHHiir acocifii Ty- 

iiiyn>ia.iapH;uin OHpn/uip. Mckjih coh i^niiMaTJiap i;a6yji i-;Hjia;»iran | TacoflH(J)n{ 

MHiyiop s^THMOJiJiapHHHiir T. SepHJiraHfla | MHK/iop yanminr Ma3«yp j^hhm3thhh 

KaHAafl 3);thmoji 6n.nan i^a6yji khjihilh  KypcaTHjiaAH. ByiiAaii MHKAopjiap T. iih 

waflBaji Tapsn^a CepHiii Kyjia h. xx, 
x2, . . . , xn, . . .  KHiiM arjiap i;a6yji lyi- 

JiyBUH i  MH^OpHHHr TaK,CHMOTH (AHC- 

Kpei T.) j;aM uiyHra yxmau) 6epnjia- 

^ h . JIckhh Kyn iaco^H(j)Hii MiiK,lopjiap- 
HiiHr ^HiiMaTjiapH TynjiaMH KecMa^arH 

conjiap TynjiaMH Cyjia^H. O/iaT/ia Oyn- 

^aii ^ojuiapfla £ hhht fiepHJiraii i^hh- 

MaTra TeHr khhmbt i^a6yji ^hjihiii 3;;th- 

mojih TyFpHCH,ia ranHpHoiHHiir Matnocn 

fiyî  (6yiwafl s^thmoji HOJira Tenr), 

x:<5 <  x +  dx TeHrcii3JiHKHHHr P (x, dx)
S^THMOJIH '1CKCH3 KHMHK MHK,H0p 6yJ)ll6, 
y yMyMHii ^ojifla dx 6iuiaH 6hp xhji 
TapiH^JIH MHI^aopAHp, fl-bHH P(X, dx) =
=  q ix) d x + 0  (dx).

q (x) (byiiKUHP 9>;thmoji 3nqjinrn 
Aefi aTaJiaflH (n. njioTiiocTb BepofiTHO- 
cth). YHHnr rpaijmrn t 3i^chmothh h(}>o- 
^ajiauiH MyMKHn (rai^cHMOTHHHr flH(j)(j)e- 
peimHaJi HOHyiui). l < x  TeHrcH3JiHKiiHHr F (x) s^thmojih xaM ypraniiJiaiH. F  (J>y hk- 
UHsi Ba yHHnr rpa(j)nrn Ta^cHMorhhht HiiTerpaji ^onynH A,e6 aTajiaAH. KypHHHo -ry- 
Ph6ahkh,

246- pacM.

F (x) =  j  q (t) dt.

a < i  < f c  TenrCH3JlHKHHHr ^THM OJIH  F  Ba q TepMHHJiapH^a 6yHA«H n4)OAaJianaAH:

b 
F  (b) —  F  (a) Ba J  q (/) dt.

a

IlyaccoH TaKCHMOTH (n- nyaccona pacnpe/iejiemie) jih c k p c t  T. ra  m h c o ji 6yjiaAH. 
y 3 JiyKCH3 T .' M H co ju iapH  K,yHH/i,arHji3p;i,Hp: 1) H opM aJi TaK .cnm o t , s w i h  Taycc ra*;- 
c h m o t h :

2o*
dt (246- a pacM),

q (x) =  —p = — e 
vv / 2jto

(x—a)1
2<=‘ (246- 6 pacM),

6y ep^a a, a —  napaMeipjiap;
2) y i 6yp'iaK i;onynH Cyi)H'ia Ta^ciiMOT:

0

— c < x  —  o < 0  6yjrraHfla (246-e, e pacM).
V-

cr
- x  +  a

I x  — j  | >  c 6yjiraH^a, 

<  x  —  a < 0  6yjrraHfla

c >  x — a >  0 6yjiraHfla,
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6y epaa a. c — napanexp^ap. T. Hiwr aar KapaKTapHCT»fia«a{w MaTeMarnK 
KyTHjmiu (t .̂ MaTeMatmeCKoe cwtifiiaHHe) aa ancnepcH«A«p ( v ) .  MovegTii TepMWffirB
xftM Kapaiir.

PACnPEHEJIHTEJlbHblfl 3AKOH — TAKCHMOT ^OHVHH— k. 3m o h  Ah-
CTpHGyTJIBtlOCIH.

PACCTOJIHHE —  MAC04>A —  6npop (f>a3o uyt^TajupHHHHr ^ a p  naHaafl T a p ra 6 -  
jiaHraii w y^Tnra (wyMjiaAatt, ryFpn >ih3hk, tokhcjihk, oaaT^arH yM J jh obah  
3oiiHHr 5hp *y4)T  ny^Tacnra) moc khjih6 ^ ftiu iaA H raH  Ma«4»nft 6^JiMaran p (A f , ,  M )  
COHAHp. B y  co:i M Ba M t ny^rajiap opacHAara Maco^a ^eo ^aM aTaJiaan- O A araa  
M. MeTpHK i|)a3oiiHHr (^. M eT pn 'iecK oa  npocrpaH CTBo) ityftKAarH aKCHOMaJiapHra 
OyflcyHHtiiH Tajiafi stHJiasti: 1) aftHi^iT aKcnoMacH: M  (iyn;Ta Mx  S h jh h  ycTiw-ycT  
rywiraHAa, » w h  M =  Cyjirati^a Ba 4>aKaT uiyHaarMna p (iM lf M) =  0 (tyjiaxn;
2) cHMMeTpHH aKCHOMacn: p (/W,. M) —  p (A l, M i) ;  3) vn(5yp>iaK aKCHOnacH: 
p  (M, / W , ) + P ( A f „  M j,)>  p(M, M J.

MncoJiJiap: 1. MeTpnqecKoe np0CTpaHCTB0 TepMHimra ^apaHr. 2. CdpiAarH  
HynraJiap opacnXarH M . ne6 oAaifla 6y  iiyt^TajiapHH TyTaaiTHpyOTH reonesHK ih -  
3HKHHHr (^. TeoAe3HMecKHe jihhhh) y3yHJinrn t^aGyji khjihh2ah. XycycHfi jjojyta 
c^epaAarn Hyt;Tajiap opacHAarn Maccx{)a 6y  Hyt^TajiapAaH yTymiH Karra Aoupa aft- 
jiaiiacHHHiir eftn CnjiaH (hkkh efiAait khmhth oAHnaAH) yjiMaHaAH. 3. Tofjihk  xcoAAa 
topraH cafej; 6np nvHKTflaH hkkhhmh nyHKTra yTHm yqyw KeTaA»ra« s h t  nHC^a aanr- 
hh hkkh nyHKT opacHAarH M . a«6 );Hco6jiauiH Ta6H»ftAHp. By MHCOJlAa M. chm- 
MeipHH aKcnoMacnra 6yftcy tiM aftA H .

A flaG .: K3. A. III p  e  9  a  e p . H to  t.i:<oe paccroaH H e?, <6«3MarrH3, M ., 1963.

PACXOflflmHftCfl HHTErPAJ1 —Y30HJIAUIVBHH HHTErPAJI—j  /  (x )dx Ky- 
a

A
pHHHiiiAarH HiiTerpaji 6y.inG, lim  1 { (x) dx  jihm ht ± 0 0  r a  Tetir 5kh 6yry iu ia ft

A-*-°o J a
netuKyA 9Mac, 6y epAa f  (x) ^y H K u w  [a, 00) opa.a«KAa anHi^jiaiirati bq 6y  opajiHK- 
HHHr );ap t^aiiAaS (a , A ] ^HCMHAa miTCrpajiJiaHaAH. BytiAaft y .H .  x,aKHKiift MatHO- 
AarH HHTerpajtnan cfiapnjin paanm A a xocMac HHTerpaji Aefi ^aM aTaJiaAH. M acajiaut
ao 00

1 c o s x d x  Ba |  ^  Jiap y .H ., 'lyiiKH 6y.aapAan 6hphh<ihch K)H;opHrH qerapacHAa

0 0
ymyMatt ^HHMaira s ra  3Mac (x -  00 %a s in  x  Ĵ e>i ^aHAaft jiHMHTra hh th jim shah), 
HKKHHMHCH 9Ca qeKCH3JIHKKa Tenr.

A rap  HHTerpaji ocTHAarH f (x) c^yHKUHn [a , b] H tirerpajijiaai opaJinrHHHnr
b

HMH^a c Hy^TaAa MeKCH3/iHKKa afijiaifca, y ^oji^a J/(jc) dx  HHTerpaji KyftHAarn jihmht
a

nawiocHAa TyuiyHHjiaAH:

Hm J ] f ( x ) d x  +  J  f(x) J

c-»o I a c-j-S ]

A rap  6y  jihm ht tfeican 6J J t ta ,  H tiTerpaji ftntiHjiaiiiaAH, m n w r  net<CH3 ( ttt t tn  +  00 ra  
teH r) Oyjica ?kh  6yTyHJiaft 6yjiM aca, y ^o ji^a  HHTerpaji y3ox;JiaiiiaAH.

y30KjiauiyBMH HtiTerpajiJiapra j;aM 6ai>3H >;oJiJiapAa yM yujiauiraH KHftMaTjjap 
fiepHuira hm kohhht srpaTaAHraH Mero,iJtap ManwyAAHP- A rap  f  (x) <{>yiiKUHH x  >  0



p A c x o f lf lm n n c f l  P5tfl-__________________________ jjjjs

fla  anm ^jiaH raH  sa  %itp ^SH ^afl m ck ah  (0 , * ] opB jm K ^a o a a T s a m  M auio^qa m n e f -  
p a jif la iia A H ra H , JieKHii [ 0 ,  o o j  o p a jiH K fla  H irre rp a ju iaH M aA flH raH  C J j ie a  e a

X X X

l im  J -  1 F (u) du =  I m ckjih  jih m h t (F (x) =  \ f  ( /)  dt (jjyHXUHflKHHr—  l F (u) du y p -
* - « * J  .  J  X J

0 *  0 0 
Ta j^HHMaTitHHnr jihmhth) »aB>Kyfl 6yJica, 6y I  coh HHTerpajiHHHr ymyMJiamraH 
MaTH p,e6, f  (x) (JiyHKHHii sca  yMyMjiauiraH MaiHo^a HBTerpajyraHyEro ^yHKnwi

jf

^ e O  ^nco C jiaK aA H . W a c a j i a n ;  J c o s  jfrfx  =  —  s i n  x; y H m ir  - 3 - J  s i n  u du y p T a  ^wfiwa-

THiiHHr lim  —  l s in x d l*
-r-> oo I

=  H m 3 £ 2 L l i i  jih m h th  HOJira TeHr ChHO-

CapHH, yMVMJiamraH w a w io ^ arH  y .n .  HOJira T en r. A r a p  f(x)  yqyH  J /  (x)dx  HbTei'-

co

paji Maawy^ 6yjmaca-io, jieKHH jV  (*) e—**rfjc (fc >  0) m rrerpaji si^HHjiauica aa

<jckjih 1 =  lirn l e~kx f  (x) dx jihmht M3B>Kyfl 6yjica, y ^ojwa 6y jihmhthh o^aT-

Aarn M a M 0.ua y30^jiamyB')H HinerDaJiHHHr yMyMjiauiraH i^HfiMaTH ^e6 ^aM i^apa^i 
MyMKHH. MacajiaH:

co

l im  I * rcos x d x =  l im  . k - =  0.
* - o  J A-*0 k* +  1

B n a  H H terpajiH iiH r yM yM jiauuran ^H H M arn y<iyH \ cos x dx =  0 TeHTJiiiKKa i r aI'
CyjiAHK (i$. H in e r p a j i ) .

A A »(i.: T . M . a  x  T c h r  o j i  b u,. flH((xJ)epejmHaji oa Hicrerpaji ^ncofi xypcn. II T ., y » j * -  
neAnaBHaiop, T. 1956. '

PACXOAfllHHftC^ Pflfl — y30KJ!AIIiyBMM K,ATOP — hhfhhahch %kcb3 
(«i>hh fljirHHflHCH ±00  ra  Tenr) 6yjrraH eKH yMyMan 6hfhhahch 6yma-

00 oo

ra n  K,aTop. A ra p  h k k h tb  ^  Cn e a  ^ C „  y . ^ .  J ia p a a n  HKKHH<JHCHminr S n l y -  

n = i  / i= l
cycH# Shfbh^hcr SnpmiMHCHHHHr S n xycycnS flHFHHflHCHra HHeCaraH nacT T a p n tfw

S '
<ieKCH3 KaTTa MHiyiop 6yjica, atiiH  lim  "  =  0  Cyjica, y  ^oji^a hkkhhmh ^am p

«->■06 o n
oo

6Hp»H4HCHra KaparaH^a ceKHHpoi^ y3o^Jiauia,AH. J^ap naHAaft y30HJiamyB<iH

m i
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^aTop y^yH ceKimpo^ y 3o^jiauiyBHH ^arop tv3hui MyMKHH. B y  M a ^ c a^ a . Macajian, 
i^yftHflarH ^aiopiiH ojihui MyMKHfi:

oo oo

2 C« 5  +  V ( / § ; _  y s z i ) .
n= 1 n = 2

IIIynHHr yiiyn j^ei ^aH^aft y .^ .  6oiui^a ^aropjiapiiH y3Hra cojihuithphiu ftyjiH Oh- 

/iaH yjiapHHHr y30^auiyBqH SKaiuiHrHiiH aHHi^jiauiHHHr yiiHBepca/i BOcnracH 6yji0ji- 

MaftflH. y .K . jiapHH Ta^^H^ sthiu yiyn  yMyMJiamraH ftHFHUiTHpHin (^yiuHiu) sa 

yMyMjiauiraH hhfkh,hh Tyuiynqa-aapn KiipHTiijiaflH (^ . Pa/i).

AAa6.: T. M. $ H x T 8 H r o j i b n .  Ba HHTerpaji hhcoS  K y p ca . II, III t ,

PAU,HOHAJlbHAJl 4>yHKUMJl — PAUHOHAJI 4>yHKUHJl — K;yH«AarH Kyp«-
HHHJ^arH (JjyHKUHHAHp:

t  / P  ^  _  a °A;f' +  aiXn~ 1 +  • • •  + a n  , 
l (x> ~  Q (x) ~  b0xm+ b lx ”’- ' +  . . . +  bm

6y epAa bt— y3rapMac coHjiap (i!0=̂= 0, bn^  0), n Ba m —  MaH(|)HH CyjiMaraH 6y- 
Tyii coHJiap. P.;[i. HKKina 6yTyii P.c{). imnr (Kyn^aAHHHr) HHcQaiHAaii H6opaT ( k .  
MHoroHJieH). P + .  x  h h h t Q (x) Maxpa>KiiH nojira aftjiaHTHpaAHraH KHHMauiapH^an 
OoiHKa 6ap'ia  ^HfiMaTjiapHAa am iiviianraii. A ia p  x0—  Q (x) MaxpawHHHr k  KappajiH 
fti P(x)  cypaTHHHr r  KappaJin (r :> k) iij iah 3h  Syjica , y  ^oJiAa P.(f>. Xo Hy^Ta/ia Ty- 
saTHJiaAHraH y3HjiHiura s r a , r  <  k  SyjiraH ^a P.f|>. x 0 Hyi^raAa mokcii3 y3HJiHuira 
(K,yr6) ara 6yjiaAH (n;. riojnoc).

m ~  0 OyjiraHAa P . (f). 6yTyH P . t{j. 5kh Kyn^aA /ie6 aTajiaAH. n =  m =  I 6y.i- 
raH^a P. (J>.

ax  +  b
y - c x + d

KypHiiHuiAarH Kacp-Mii3Hi;jm P . iji. At'6 aTajia^H (^ . Z(po6iio-JinneHHaa ()iyHKu,Hn).
PAUHOHAJIbHblE HHCJIA — PAUHOHAJI COHJIAP — Myc6aT Ba Maii({iHH 

6apqa^6yTyH Ba Kacp coHJiap Ba no.ib cohh. X,ap ^anAaii pamiOHaji cohhh hkkh 6y-

t v h  cOHHHHr - y -  HHc6aTO K ypH H H iuiiA a T a cB iip jiau u  MyMKHH, 6 y  ep A a  p  Ba q —  y 3 a -  

p o  T y6 co H J ia p  Ba q +  0 .
2

M ncojuiap: 1; —5; -g~; 0; 0, (3) coHJiapn — pau.HOHaJi coHJiap; P . c. Tyn-

jiaMH ^aMMa ep^a 3HH (k,. nJioraoe mho>kcctbo) rynjiaM 6yjiaAH, m h  ^ a i^ H H  coh- 
J iap  MafiAOHfiAa ^ap ^aiiAafi hkkh rx Ba r2 P. c. opaciiAa ^aMHUia KaMHAa 6H r r a

r l +  r2
paUHOHaJi c o h ,  MacaJiaH, r3 -=  — ^ ------  C0H T o n n jiaA H  (lieKCH3 Kyn c o h  TonH JiH uiH

uiyHAaH kcjih6 MKi^aAn). P . c. TynJiaMH caiiOK,.™ lynJjaM 6ym6,  i^yuiHui (afiHpHiu) 
na K^naftTHpHui onepauHHcnra HHc6aTan rpynnaAHp (k,.).

JlaT. ratio —  HHc6aT, 6y  ep^a 6yTyH coHjiap HHc6aTH CHijiaTHAa TyuiyHHjiaAH. 
PACUIMPEHHAfl MATPHU.A cH creM bi ypaBH eH H fi —  T e H rjia M a jia p  CHCTeM aciiHHnr 

KEHrAHTHPHJirAH MATPHUACH — n HOMatJiyMjiH m  Ta hh3h^jih TeHrjiaMa-
JiapHHHr

au xi +  avix 2 +  • • ■ +  a\nxn =  bu 
a-nx i +  ch ix2 +  • • ; +  Chnxn =  K

am\xl +  ®m2*2 “f"  • • • H-  amnxn —
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cncreM acnra moc MaTpnua. T. c. k . m. cM cieM anHnr MaTpnnacHra 030A  vW Jiap yc-
TyilHHH J^yiUHS ^OCHJI ^HJlHHaflH:

CHcieMa MaipHnacHHHfir paHrn 6hjjaii T. c. k. m. hhht panrH TenrjwrH qH3Hi^JiH feHr* 
jiawajiap cncTeMacH 6nprajinKfla 6yjiHuiHHHnr 3apypHfl Ba khiJjohdhh mapTH^np. 6y  
f la M o  KpOHeKep —  KaiiejuiH TeopeMacnsiHnr (k,.) Ma3MynHAHp.

PEBPO B03BPATA pa3BepTUBaiomeHCH noBepxHOcra —  eSnjiyBMH cnprHHHr 
KAflTHUl KHPPACH —  uiyHflafl <M3HiympKH, yHra yiKa3HJiraH ypHHMajiap nyi^Ta- 
jiapHiiHHr reoMeTpHK ypHH yuia c h d t  6yjia/iH . KoHyc, u h jih h a p  Ba TeKHCJiHK^a n 
CoLUi^a eflHjiysqH ^ap  i^an/iafi c h p th h h t  K,. i^. 6yjiHiiiH hc6o t  9THJia«H. f y  f;. cnpT- 
h h u f  Maxcyc Hy^TajiapH^aH nCopaT s rp n  qn3H^,i,HP- EflHJiyBiiH cnpTra TerniujiH 6yji- 
raH Ea K,. i^. hh  koch6 y iaA n ran  ^ap  i^an^afi hcch s rp n  mh3Ki  ̂ KecHuiHiu nyn;Ta- 
cH^a ^aftTHui nynTacHra sra 6yjiaflH.

K,. î . HHHr 6ouii^a Tatpn<j)H: arap eflHjiyBMH cnpT l(t) Typpn 4H3Ht;jiapHHHr 6np 
napaMeTpjiH OHJiacH cnfyamAa 6epiiJiraH 6yjica, y  x,ojifla l(t) sa l{t +  At) TyFpH <ih- 
3iinJiapHHnr At 0 flarn yMyMiifl nepneiiAHKyjisipJiapHHHHr acoc,napH K,- î . ^ochji 
i^HJiaflH.

PETHOMOHTAHA 4>OPMyjlA —  PErHOMOHTAH <J>OPMyjlACH —  tc k h c jih k -
flarH TpHroHOMCTpnsi (JiopMyjiacH 6 y m 6 ,  yq6ypMaK hk k h  TOMOHHHHiir y3yHJiHKJiapn 
6HJiaH 6y  TOMOHjiap i^apuiHCH/ia §TraH  C ypqaK JiapH H iir apHM A hfhhahch  B a jip in i 
aflnpMacHHHHr lan ren c jiap H  opacH flarn  6oFJiaiinuiHH H<})OAajiafiAH:

Oy ep^a a, b — VHdypMaK TOMOHJiapn, A, B m oc pannui/ia 6y  Toiioiuiap ^apuincnjia 
exraH OypqaKJiap. P. <[). TaHreHCJiap d>opMyjiacn (TeopeMacH) Jie6 ^aM aTajiaan. P . 
(j). 6y (JiopMyjiaHH T o n ra H  h c m h c  acTpOHOMH Ba MaTeMaTiirn MoraHH MioJiJiep (jia- 
THHiacH Regiom ontanus) h o m h  6njiaH aTaJia,nH. H. MmjijiepHH Ke iiH rc6eprjiHK p,e6  
j;aM  a T a ra H J ia p : neMHc^a K o n ig — Kopojib, B e rg  —  t o f ,  JiaTHHMa «K0p 0Jib» na « to f»  
i^apaT^Hq KeJiHiiiHrHAa reg is  sa  montis. I ily n H n r  yqy ii H . MioJi.nepnnnr JiaTHHwa- 
jiaiiiTHpnjiraH 4>aMHJiHHCH «PerHOMOHTaH» 6 yjin6 i^o-iran.

P E ry jlf lP H A fl TOHKA — P E ry j lH P  H y^T A . 1°. AHaJiHTHK ^yHKUHsiiiHHr P. 
h. ch —  uiyHflafl 6np  iiyfjiaKH, 6 y  iiy^TaiiHnr 6npop ajpofynRa (JiyHKUHsiHH ,napa>KaJiH 
K,aTopra eflnu i MyMKHH. 

(Py du _
2° ‘ dx* dx p^ x)y aH<MiepeHHHaji TeHrjiaMaHHHr P. h. ch — pt

(JiyiiKuHHHHHr TapTH^H k a2h (k =  1, 2) toi^opH CyjiMaran nyTfiH/inp. 
3°. f(x) (|)yHKUHfl y3HJiHiiiHHHHr P. h. ch uiynAafl x0 nyfjTaKH, 6y HyKjaaa

Tenrjihk JpHHJiH 6yjiaAH.
4°. y3rapyBMH K03 )̂({iHUHeHTjiH HH3HKJIH TeHrjiaMa lap  cHCTeMaciiHHHr P. h. c h —  

napaMeipjiapHHHr uiyiiAafl K,HHMaTJiapHKH, 6 y  n;HftMaTJiapAa CHCTeMa MaTpnuacHHHHP 
p a n r n  P. h .  h h h t  erapjiHqa k iim h k  a rp o i jiH A a rn  ^aM M a n y ^ T a J ia p A a rH ^ a H  n a c T  6yjt-
M afiflH.

PE30JlbB EH TA  — PE30JlbBEHTA. 1°. Mh3hi^jih A onepaTopHHHr P. ch —
A — KE o n e p a io p ra  TecKapH 6yjiraH Ba (A —  ‘hf:)~1 CHjiaii 6 e .irn jianaA uran

A — B
a - b  tg  2
a +  b ~  A +  B '  

t g - 2 —
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oaepavopAttp ( v  /iHHeSHbjft onepaTQp). fiy  ep^a k  —  HXTHepKS Konnjtesc cch, E —  
afiHHft onepaTop. K,yfiHAarn

b
A f ( x ) ~ fk ( x ,  t) f( t)d t

a

TettrJUK SaaaH aHHKJiSHyBMU A  onepaTopHimr P. ch X 6JflHqa uepoMop<{> <}>yHKUHfl 
ymnir nyT8,iapH A onepaTopHHHr xoc KHftuaTJiapH ftuiaH <&p xhji 6y- 

jisah (6y (jiopMy/iaAarH k(x, f) y3JiyKCH3). A  onepaTopaimr P . cHhh fiemran jjojijw 
<Spe,nrojibMUHHr

»

Jfe(jc, 0 yV) dt —  btix)  =* g (* )

a

uirrerpaj! TCHrjraMacHHHHr emwifHff 6Hp^tH»ra Ssh ih  MyMKim, qyHOHin:

y =  I \  g(x).

2°. BepHJiraH ffl Mafl̂ OH ycrn^a KeJiTHpHJiMaft^HraH n-xapaxajnr  

f(x) =  a0x" +  at* "- 1  +  . . .  =  0

tchtxaMaHHHr P. ch uiyHflaft =  0 TeHTJiaMaKH (g(x)—  K^iHjaa), £(x) =  0 re«r- 
jiaManHnr HjiflH3JiapHAaH 6hphhh ®  MaSflOHra ^JiuraHAa f(x) —  0  TenrjiaMaHHHr (5ap- 
qa HJWi-ViapHra sra 6y.aran Mafl^oH ^och^ 6^.na^H.

T ̂ prHHMH AapawaJiH TeHrjiaMSHHHr P . ch flapawacH yMHHMH^aii io^opH flJ-jiMa- 
raH TeHr^aMaAHp. /la p a w a c n  « > 4  6y.iraH  TenrjiaM aJiap y i y n  P. HHHr flapaw acn , 
yMywaii aflrran^a, n Aati Kan=a Cyjia^H. P. HHHr HJiAH3JiapHHH Shjihui f(x) =  0  
TenrjiaManHiir e'ihMJiapHHH aima ccvmapo^ TeHrjiaMaJiapHH eqHiu fi^jiH CnjiaH to- 

nuiura hmkoh 6epa,nH.

P. TyiuyHMacH n-^apawajiH HxTHepHfl TeHrjiaMaHH c ih u i MacaJiacH MyHoca&arH 
6flJiaH naftflo 6yjiran. P. 3. TaJiyaHHHr KJiaccHK HniH^a My^HM pojn> JftHaftflH. Ha- 
sapHHHHHr My^n.\i npoCjieMacHHH coBeT MaTeMaTHrn H .  F. MefibTapen (1931) ^aji 
^flj^H, 6y npofijieMa aBTopHHHr homh 6HJiaH aTajiaflH.

nojie, HenpnBOAHMuft MHoroqjieH, HenpHeoAHMoa ypaBneHHe repMHHJVapiirs 
HaM i^apaHr.

/la r . resolvo —  eMaanMan, TyryHHH e<iannMaH.
PE3VJIbTAHT —  PE3VJlbTAHT. H k k h tb

f(x) =  a0xn +  aixn~ l +  . . .  +  a„ Ba g(x) =  bax "  +  bx jc” "  1  + . . .  +  & *

(<V ^  b m = £  0) Kyn^a»HHHr pe3y«.Tam H ^yfiHjarH AeiepMHwaHTAHpi

«0 «i n% . . ■ a„ 0 0 . . . 0
0 Ofl «1 . . . Qn—i Qn 0 . . . 0
0 0 Oo . • . Cln—i Qn--i^n . . . 0

« V » ■ * * • • . . • » 1 »
bi bi . . . a0 o , fla . • -a„

bo h b} bm ao a i . • -fl/t-i
0 b, bL bm—i t>m aa ■• .On-I

0 0 0 b0 bi b9. • A n

Araf> P . Hojira rear 6J;ica, f(x)aa g(x) Kjm^aAJiap yMyMHi S^JiyBHHciiHHHr Aapanca- 
ci* BOA^aH KaTT* 6 fs a m  »a  aKCHHua. f(x) aa g(x) hhht p e ^ A u a n B  [(») tyB S-
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UHHHHHr * ,  *j. . . . ,  x„ HJiAH3JiapR Ba g(x) $yHHwraHintr yx, ys , . . .  , t/m iu g p S '  
jiapa opnajw nyfl»AarH $opMyjia OaaaH Kiio^ajWHafln:

n m

R(t, g) = < $ t > m n  (xi yk)■
/ = i  k = \

Aa&6.: B. Jl. B a h a e p  B a p f l e a ,  CoBpeM€HHa« ajiFeepa, hcmHcMa^aHTapjKHMa, TocTex-. 
Ha nar, M., 1947.

PEKVPPEHTHAfl nOCJlEflOBATEJlbHOCTb—PEKYPPEHT KETMA-KETJIMK—
peKyppeHT (JiopMyjianH (^.) naHonuiaHTHpyBqH Keiwa-KerjFHK. Xycycw S x,oji,m P. k.k. 
fle') i^yftHAarh TenrflHKHH naHoaTjiaHTHpyBMH un KCTMa-KeT/iHH (« =  1 , 2, . . . )  
TyiuyHHjiaflH:

Un+k =  d\Un+k-\ +  o2« n + * - i +  • • • +  ahun (n > 1). (*)

ByHflafi P . k. - k. naflrMa KeiMa-KeTJiHK a?6 amJiaAH, k  coh sca vhhitr Tap- 
th 6h ^eflHjaAH. k-rapn6m  ^aflm a Tefrrjiawa aTaJiyeqH (*) ienrjihk aCJiHfla 
1:ckjih aflHpMajiH TeHrjiaMa^Hp, P. k.-k. HaaapnsicH sca neKjin aflnpMaJiap ^hcoOh- 
HHiir CyjiHMJiapHflaH 6HpH£Hp (i .̂ ^OHemiwx parmociefi HcnncjieHHe). P. k.-k. HHHr 
xycycnfl ^ojuiapH apH$MeTHK (k =  2) Ba reoMerpHK (k =  1) nporpeccHHJiap, iuyHHHr.\
A?K 'HaTypaji conjiapHHHr n - flapa*aJiapH KeTMa-KeTjiHrH^Hp (A =  n + 1 ) .  l-p.it. 
pa*ajiH Kyn^a^HH AapajKajiapmimir ornnO 6opHn.‘H TapTH6H.ua e3HJirafi k  - Aapa- 

waJiH

B» +  B{x +  B2x2 +  . .  . +  Bjjfi (B0 ^  0)

Kyn^aAra 6yjiimi^aH ^ochji Gyjiran

D0 +  DyX +  D«x2 +  . .  . +  Dnxn
HiJjofla^arH K03:jKj)Hu,HeHTJiapHHnr KeTMa-KerjmrH Owpop HOMep^aH Ooui jia6 £-TapTH6- 
m  P. k.-k 6yjiaflH, «iyHOH<ui:

Bj Bfy
£>n+ft =  — 2j^ Da -)-*_! — . . . —  Da\ n  — n + 1 6yjiraH.ua.

OxHpra 6y iiflcoj> x y n a  yMyMHfl xapaKTep/[aAHp:(*) TenrjuwaHH lyanoaTJiaHTiipyim 

k  - TapTHfijiH HxniepHft un P. k. - k. (n =  1, 2, . .  .) 6«pop Kyn^aflim

1 —  aLx  —  . . .  —  a ***

Kyn^a^ra Cy^Hw^aH ^ochji 6yjiraH CJjiHHMa Kos^HiyieHTjiapHHHHr K€TMa-KeTJiHrir 
9K»H. v

P. k-k. na3apHscii yarapMac KoacJxjiHuHeuTJin MHaHK,JiH AH4)^>epemmaJi TeHrjia- 
MaJiap Ka3apH«CHHHHr auajiorHAHp. MacaJiaH, (* )  TenrJiaMami ^aHoaTJiaHTnpyBqa 
6ap>;a P. k. -k. Jiap A-yJi*iOBJiH seKToP 4>a30 j^ochji ^HJiaflH (k;. BeKTopHoe npocTpancTBo). 
A rap  hjia«3 X *  =  u^ * - 1  +  a ^ k~ 2 +  . . .  +  o * xapaKTepHCTHK TenrjiaMaiiHHr 
HJiflH3H 6yjica, y  ^oji^a M axpaxH  X* 6yJiraH reoweTpHK nporpeccH»-<*) TenrjiaMaBB 
naHoaTJiaHTHpyBHH P. k.-k. 6yjiaflH. A rap  6y  xapaKTepHCTHK TeHrjiaMawHHr 6a p ia  
X,. Jl,, . . .  /„* )UAH3JiapH Typvuma 6yaca, y  x,onpa MaxpajKJiapH X,2, . . . ,  X *  
6yjiraH reoMerpHK nporpeccnfwiap (* )  -reHrjiaMa eqnMJiapn BeKTop (j)a3ocHimHr 6asnc- 
jtapHHR TaniKHa ^Hjia^H.

.lacTJiaS P . k.-k. Jiap A . M y a sp  Ba Bepnyjuw  HwjiapH.ua yqpaiiAH, JieKHB 
P. k-iu  jiapnHar H34HJ1 ua3apHacHBH Sfijiep apaTram

AaaA.: A. A. M a p x o e ,  Hc>iHcjieHHe KOHeqHbtx pa3HOCTeil, Opfcca, 1910; A. U. r e j i i .  
tO H f l ,  HdHCJieHHe KOHeMHfalX p33HOCTea, <I>H3MaTrH3, M ., 1959.

PEKyPPEHTHAJI ♦CPM yjIA  — PEKyPPEWT <W)PMyjlA— an (n =  1, 2, . .  .)
TOTMa-KeTjiHKHHtrr ^ap 6»p w h h h  ojiflHHni p  -ra jfaflH  apnaaa  (n »  / > +  l)wJ)OAa- 

a„ = f ( n ,  fin_j, . . .  , an- p ) ^opM yjw. KeTna-KeTaHKHHHr ojiAHHrs p
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T a  Snjiran ^oji/;a 0y (j)opMyjia;;aH ({)OHflajiaHH6, 6yryH  KeTMa-KeTjiHKHH a«H^-
j i a w ,  HT.HH KeTMa-KeTJiHKHHHr ,\ap ^aiiAaft ^a^H H H  >;nco6jia6 t o i i h u i  m y m k h h . K y n  
Maca/iaJiapnH enwuiAa 6y  ycyji cj)OH/;ajih 3 K 3 h . P . <j>. r a  m h c o ji i^ h jih 6  h i k h  h h s h j i -  
rau MyHTa3aM Kyn6ypnaK TOMOHJiapHHH h k k h  Mapia oiuHpnm (jiopMyjiacHHH K y p c a in m  
MyMKim ( p =  1 ):

a „ = y  2 R * - 2 R y  R 2 - ^ n > 2 -

A rap  ii'ikh  iiH3H.nran 6oiu.qanrHq Myma3a.M Kyn6ypnaKHHHr tomohh 6epnjiraH 6yn- 
ca, y  ^ojifla 6ouiJiaHFii>i Kyn6ypuaK tomohJiapHHH (n —  1) MapTa iiKKHJiaiiTHpniii/ian 
j;ocHfl 6y.riraH KynOypqaKHHHr tomohh an 6ym nn.

P. (j>., M aca/ian, In — J s in nA; dx HHTerpa/iHH ^H co6jiauifla i^yjijiaHHjiaflH:

cos x  s in "- x x  ( n —  l r 
l n— „ +  ri Ia~ l '

1 / V * \
< /" + — !/' +  ( l - 1 r)< / =  0 

B ecce/iii TenrjiaM acH iinnr emiMH HyWiiflarn i^aiop  KypHHHiun/ia e3HJiHLUH MyMKHHi

{ /=  £  anx2n+'- 
/1=0

an K09<j)(j)HU.HeHT.fiapHH a iw ^ jia m  y-iyn  (n >  1 6yjiraH/i;a)

4n(n -f- v)an +  an_ x =  0 

BKaHJiHrHHH aHHi^Jiaiu eTapjiH/jHp, 6yHflaH KefiHH H an iw a CHpflanHra HHi^aflH: 

a o
an =  (— ' ) n2w „ !(i +  V)(2 +  v) . . .  (n +  v) ‘

P . 4». qeKJTH afinpMaJiap H33apHHCHAa Kyn ypraHHjiaAH (i^. KoHenHbix pa3noc- 
TCH HCHHCJieHHe).

PEKyPCHBHblE W H KUHH  — PEKVPCHB W H K U H flJlA P — i^HHMaTjiapH Ba 
apryMeHTJiapn MaiirtwH 6yjiMaraH 6yTyH coHJiap 6yjiraH  y  =  f ( x u  x 2, . . . ,  xn ) (JiyiiK- 
Hji«Jiap/iHp, - 6y  (JiyHKUHHJiap y iiyH f  h h h t  aiiHiyiaHHiu c o ^ a c n ra  KHpyBnn 6epnjiraH  
jt,, x?, . . .  , xn rynJiaM ra ^ a p a 6  tj hh  xnco6.na6 TonH iura hmkoh 6epaAHran Mat- 
JiyM ^OHflaJiap KypcaTHW MyMKim. X,03nprn na^TAa HXTHepnft aJiropHTM (k,.) ep.ua- 

MHfla )\HCo6jiaHa;iHraH (jiyHKUHfljiap 6 h ji3 h  aHnan 6np x h ji ^apajia/jH raH  ^HCMaii- 
pCKyOCHB (JiyHKUIWJiap TyppHCH/;a ^aM TyUlyHHa KHpHTHUI MyMKHH.

P . 4>. Ha3apiiacH MaTeMaTiiK MaHTHiy^a MaTeMaTHnecKaa /iorHKa) Ea Ma- 
xenaraK a acoc/iapH /ia , 'uyiiHHr^eK .^03HprH 33Moh Te3Kop 3/ieKTpoH ^ hco6  MauiHHa- 
jiapn Ha3apHHCHfla ^ yjijiaH iu ia/iii.

P. (|). ra  6aFHiujiaHraH 6hphhhh HiiuiapHH hcmhc MaTeMararH I \  rpaccMan  
( X IX  acp) 3i,jioh n;H.iraii. P. ({). HeMHc MaTeMaTHra rHjib6epr^an ( X X  acpHHHr 20- 
flHJijiapn) 6ouuia6 >KaAa jijihk 6njiaH ypraHHJia 6ouijiaHflH. 1931 itajiH aBCTpHHJiHK 
MaieMaTHK K . Te/iejib apiKjiMeiHiianH Tyjini^ aKCHOMaJiauiTHpHiu MyMKHH 3Mac 3Kan- 
JiarHHH 6y (j)yHKu,HHjiap epflaMH.ua Hc6oTJiaAH. P . ({), Ha3apHHCH 40-HHjijiapAa MaTe- 
tHTHKaHHHr Maxcyc co^acnra afijiaHraH.

/IaT. recursio —  ^aHTHiu.

Afl,a6.: p ,  n  e t e p, PeKypcHBHbie iJjyhkhhh, Foc TexH3A3T, M ., 1954.

PEnEP n-M epnoro eBKJiHAOBoro npocTpaHCTBa —  n yjinoBjiH E bkjiha <j)a3ocHHHHP 
P E n E P H  —  yMyMHft canoi^ SoujHAaii, HbHH KoopAHnaTajiap chct©M3chhHHr 6ouiHAa»
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n  Ta hh3h^^ii spicjiH eu  e2, . . .  , e„ 6a3Hc BeKTopjiapnnHr TapraSjiH Tyn- 
jiaMHflHp. MacajiaH, yMyMHfi cano^ CouiHflaH (K00pflHHaTaJiap CouiH^aii) 'iH^yBqn 
KOJiJiHHeap OyjiMaraH e  ̂ na e2 aeKTopjiap wycbTH hkkh y;moB.rin P. 6yjiafln; yMyMHii 
Cauoi-; CouiHjiaH qni^yBqn KOMnjiaHap 6yjiMaraH yMTa e,, e2, e3 BeKTop yq yjiHOBJiH 
P . (eKH yq y.iHOB.iH cj)a30HHnr P .) CyjiaflH. A ra p  P .  hhht elt e2, . . ,  , e„ BeKTOp- 
flapn n fjm osjiH  ij)a30HHHr KoopflHHaTa y^jiapn CyftHwa ftyHajiraH CyJica, y ^oji^a 
jP. hh aHH^jiaftflnraH BeKTOpjiap Koop^HnaT BeKtopjiap (6a3Hc BeKTopJiap) fleQ, P. 
aca n y-iHOBjin (jiasoiiniir P. ^eO aTaJiaflH. n  yjiMosjiH $a30HHHr ^ap 6np r  +  0
BeKTopHHH P. nnnr e t , e2.............. en 6a3HC BeKTopjiapH 6yftHqa eflHin, h ih h  yHH
KOOpAHHar BeKTOpjiapHHHT KOMfiHHamWCH CHC[)aTH^a TaCBHpjiaU.1 MyMKHHI

r  =  a,e! +  a,e2 +  . . .  +  anen,
6y ep^a «; coHJiap r BeKTopmiHr KoopaHnaTajiapn ^eQ aTajia^H. A rap  yq yjiqoBjin 
P. hhht BeKTop.'iapnra Mabjiyn uiapTJiap nyflHjiran 6yjica, y  ^oji^a yHra KynHHqa 
Maxcyc hom Oepnjia^n (k;. Macajian, TpHSAp).

4>paiin. repere  —  raM ra , opHenTHp.
PE<t>JlEKCHBHOCTb — PE<1>J1EKCHBJIHK— 6HHap HHcSaTjiapHHHr (i^. Otho- 

uieHHe) K^yiiHjarH^an H6opaT 6yjiraH xoccacH: arap M  TynjiaM^a p 6HHap HHc6aT 
aHHiyianraH Oyjica, y  xo:iAa xap KanAaft m ( M  sjreMenT y3-y3Hra MaHa uiyHAaft 
HHc6aTAa 6yaaAH. MacajiaH, con-iap TenrjiHrH MyHOca6aTH peijvieKCHUAHp; TeHrjia- 
Majiap (eicn TeHr.naMa.iap cncTeMajiapH) SKBHBajieHTjiHniHHHr MyHOca6aTH pe<})JieKCHe- 
flnp. ^a^Hi^HH coHJiap TynjiaMHflarn TeHrcH3JiHK TapTH^HHHnr MynocaCarH P, uxap- 
THHH I^aHOaTJiaHTHpMaHAH.

PHKKATH yPABHEHHE — PHKKATH TEHTJIAMACH —

f x +„y* =  bX>

KypHHiiuiflarH /u.[f|)(|)ep eh u h a .i lenrjiaMa, 6 y  epfla a, b, a —  flOHMHHjiap. a  =  —  2 
6kh a  =  —  4*: (2 k — 1) 6yjiraH^a ( k —  6yTyH) P. t. hhht HHTerpajiH (eqHMH) 3Jie- 
MenTap cjiyHKUHHjiap opi^ajiH n|)o/i,a.TaHHLUHHH JX- BepH yjuui KypcaTAH. yMyMiift i:y- 
pHHHHIAarH P. t. —

f  =  P(x)tf +  Q(x),j +  R(x), P(x) #  0

AH(|)([)epenuHa.i Tenr/iaMaAnp. R(x) =  0 6yjiraiiAa 6y  P. t. BepnyjuiH TeHrjiaMacH 
fle6 araJiaAn; Bepnyjuiii TenrjiaMacn qeKJiH KypHHHuifla HHTerpaJiJiaHaAH.

A f la 6 .:  B . B . C  T e  n  a  H o  b , K y p c  flHij>i}>epeHHHajibHbix y p a B H e n K ii, <tH 3M aTTH 3, M . ,  1959: 
3 .  K  a  m  K e ,  C n p aB  iH H K  n o  0C biK H 0iieH !ib i m A H (} '$epenu,H ajibH biM  y p a B H e n n a M , H e M tf c ia ^ a l l  T a p - 
}KHMa, FocT C X H 3A aT , M . ,  1 9 5 0 .

PHMAHA TEOMETPMJl (ajuiHnTHqecKaH reoMeTpHo) — PHMAH rEOMETPHJlCH
(3JiJiHnTHK reoMeTpHH) —  yq yjiqoBjiH E b k jih a  ij)a30CHflarH ctjiepaHHiir AHaMerp;iJi 
K ;apaM a-i^apu iH  n y ^ - r a j i a p n  aiiH H H Jiam T H pH JiraH  h k k h  yjiqoBJiH reoMeTpnsicn (6yiw iH  
CHpT TOnOJIOTHK >KHXtaTAaH npOeKTHP TeKHCJlHKKa SKBHBa JieHT/lHp). P . r .  (n +  1) 
yjiqoBJiH E bkjih ;; (j)a30ciiAarn c i jie p a A a  MOAejuianaAH (AnaMeTpaji napaMa-i^apiiiii 
Hyi^TaJiap aftHHHjiaiiiTHpHJiaAn). P . r .  h h h t «TyFpn qH3Hi^jiapH» c(j)epaHHHr Kai ra 
AOHpajiapnflnp (AHaMeTpaji ^apaM a-^apm n nyi\Tajiap aftHHfijiauiTHpHJiraH). MeTpHKa- 
ch  (y3yHJiHKJiap, 6ypqaKJiap Ba C oui^ajiap  y jiqonn) c(j)epa MeTpHKacura HHAyKunn- 
flauaAH. P. r. Aa MeTpHKaHH cai^Jia6 KO-iyBqn (y 3rapTHpMaHAHraH) Ba (j)a30HHHr *ap 
i^aHAaft Hyi^TacuHH j^ap i^aHAaft 6oiu^a ny^ iacH ra yTKa3yBMH (P. r. h h h t  6up >khhc- 
jw jih th )  jjapaKaTJiap MaBwyA- Phm bh 4>a?ocHHHnr ( s j ij ih h tiik  (j,a3° )  srpn jin rH  (t^. 
KpHBH3Ha) Myc6a r  aohm hh MHiyjop 6yjiaAH.

E b k jih a  reoMerpHHCH Ka6n, P. r .  aKCHOMaTHK Tap3Aa 6epHJiHUiH MyMKHH. Jle- 
k h h  P. r. aKCHOMajiapHHHHT cucTeMacH E b k jih a  aKCHOMajiapH cHCTeMaciiAaH anqa 
4>api  ̂ i^HJiaAH. MacaJian, P , r. Aa ^a p  ^aHAaft hkk h  Tyrpn '111311^ KecnuiaAH, to k h c -

20— 1334
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jihK (J)a30HH a>i<paTMaHA>< Ba ^oksso. P . r. iny q o ^ a n a  »xtun jJpramJiraH ratpih  
cpkjiba reoMeTpHa^apHHiir fmpiiswp.

PMMAHA HHTErPAJI — PHMAH HH1ETPAJIM— OAaTAarH anHi^ RH-rerpM 
(H. OnpeAe.ieHH«fl mrrei-paji). yHWir MaE*yA CyjmuiHHWHr aapypnfl Ba KHtjwRMta 
mapTJiapn: 1) nmerpajuiaiii HHTepwjiH 'ickjih; 2) HHTerpaJi-saHywffl ^vhkhhh «iera'- 
paJianraH; 3) ^yHKnnn y3HJiHiu Hy^TajiapH TynjiaMHHHHr JleGer £jngbh fa. M q n  
uuo«ecTDa) 6y miTepBajraa noJira TeHT. P. h. HHHr yMyMJiaairnpHjiran waKJiJiapn 
MaB*yA — JleSer iiHTerpaJiH CTHJitTbec HHTerpa.nH (i^.) *a fiom^ajiap. Byjwp 
epsaMHAa îyHKUHmrapHHHr Kenrpo^ chh^hhh HHTerpajuiaui MyMKHti.

PHMAHA Ot>EPA —  PHMAH C<J>F:PACM —  k o m m c k c  y 3rapypqHHinir TeKwcjm wi- 
iih  qeKcH3 y a o ^ jia u jra H  6 h t t 8  n y i^ ia ,  6 n jia n  T yjiA npm u (KOMnjieKc V3rapyB>iHiiHnr 
KeHrafliHpHJiraH TeKHCJiHrn). KeHraflTnpHJiraH tb k h c j ih k  y_4 yjiMOBJin Eek..iha (J)a30- 
cHHHiir OAaTAarn c^epacnra CTepeorpafbHK npoeKijHH (^.)"epAaM«Aa Onp ^KftMaTm  
aKCJiaHTHpnjiaAH. lilyH A afl k ,h jih6 , c ^ e p a H w ir  ^ a p  6 n p  iiy^TacwHH KOMnjienc co n  
(S kh  oo) Ap0  ^H C o6jiaiu m_\mkhh. P ,  c .  m hhhm 3ji c ap T jia p  s a  rapMOHHK ^yH K m iJwiap

jieKC coHJiapAfiH HGopaT, my 6njian Biipra, pa w2 KOMnjieKc coHJiapAaH 6 h - 
pHHim r apryMCHlH HKKHHMHCHHHKHAaH 4 rt  A3H kbm $ a p f^  ^mica, 6y  KOnn^etCC 

c o H jia p  P. c. h h h t  ^ a p  x h j i  HynTaJiapnra moc KejiaAH. P. c. h h  cxeMaTHK paB H uiA * 
^yflHAarnqa TacBHpjiaiu MyMKHHi KOMnjieKC y3rapyp.qnHHnr HKKHTa TCKHCJiHrH ojd- 

naAH Ba ^ai^Hf;Hfl HpHM yi^H 6yfiHwa 0 Aan oo ra>ia KeciwiaAH, cyHrpa lx 6HjiaH 

t, CHjiaH tn2 enHuiTHpHJiaAH (247-pacM).
PHMAHOBO flPOCTPAHCTBO —  PHMAH <t»A30CM—  c h j i j ih i^  K y n x H ju in K  6yjin6, 

y n H H r ^ap 6np H y i-jT a c n ra  h k k h  M a p ra  KOBapHaHT C y ji ra H  g /y  Teioop CepHJiran (gtj  - »  
iiyK TaH H H r y3JiyK cH 3 AH(b<{)epeHUHaJiJiaHyBqH (JiyHKiiHsijiapH). By TeH 3op epA aM H A a 
P. (J>. HHHr jqap  ^ a H A aft s r p n  m h s h f h h h h t  x ' =  ^ (t)  y a y n J w rH  ( / = 1 ,  2, . . .  , n; 
n -— P. $ .  HHHr 5'jwobii), uryHHHrACK 6yfwaKJiap, K?3Jiap Ba m y KaGejiap aiiH^JiaHa- 

AH- WyHOHMH, 6y yayHJiHK ^yfin,nainra TeHr:

Nwcojutap: 1) yM yjiMORJiH Ebkjiha (j)a30CHAarH c h p t ,  g j j  Tensop — cHpTHHW 
(H- JloeepxHoeTb) 6hphhm h  KBaApaiHK ^ o p w a cH ; 2) n yjm oBjiH  M=AHu,, ut . . . .  ,u«) 
E m om a  (Jia3ocHAarH k  yjjMOBjiH c ap T ,

(viRCJiap Ebkjiha (ba30CH BeKTopjiapiiHHHr CKaJiap xynafliM acH H H  6«JiAHpaAH). Arap g y  
HHiir AHCKpHMHHaiiTH HOJiAaH KaTTa 6yjica, P . xoc P. Ae6 aTaJiaAH. AOcrpaKT 
P. <]>. yHH y3 HMHra ojiraH Eukjiha $a3oatra Cofjihh CyjiMaraH paBHuiAa aHH^Aaua- 
Hi\ Ba KynHHHa uiyHAafl (1 na 2- MHcojijiapAa 6yjiranH KaCn) ypraniuiaAH. n. Pb- 
MaHOBbi reoMeipHH.

Ha3apn»cHAa KjjuiiiHHjiaAH.

247-pacM.

PHMAHOBA nOBEPXHOCTb — PH- 
MAH CHPTM. KoMnWKc y3rapysMHjiH f(*) 
aHajlHTHK (bymiHSTHHnr PHM3H ClfpTH —  KOM- 
njieKC yarapyBMHJiH ({lyttKiiiiTijrap nasapMfl- 
cHHimr acocHft TyuiyHMajiapHAan 6hpha«P- 
$ 3 h h h h t  P. c. Aa TeKnfflpHJiaeTra« am* 
j i i i t h k  (J)yHKu,Hfl 6 n p  H a p a i^ jm  tJiyHKUHHra 
aftvTOHHfi i^ojiaAH. P- c . oAaiAa ys-ysH H H  
KecaAnraH cnpTAHp. M acajiaH , y = z2 iy H k -  
U H a im n r P . c. w s= p(cosq)-f-/ sin<p) kom h-

g l jd^(t)dxJ\t) dt.
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PHMAHOBbl rEOMETPMK — FHM Att PEOMETPHABAPH — Pffldaa (jsasojiapH 
(i^, Phmshobo npocxpaHCTBD) reoMeTpHfijfapH — A«i{>ft>epeHUHa;i reoMCTpitHHWHr 6yjat- 
mb 6ym 6, y a w  Phm3h ipasanapmmr g if TeHaop TepMHiiJiapa^a H^oAaaaiimaH MyM- 
khh Gy/iraii xoccanapH ypraiiKJWAH. P ib u h  4)a3D,iaPHHlmr reoMeipmjiapH 6npop 
HyjyaaHHr arpo^H ^a Ehcjiha reoweipHacH GnJtsm 1-TapTiidim <ieKCH3 khmhk MHiyiop- 
flapra ^a^ap  koc ryuiaAH. Macajran, Ep CHpTHfla KHMHKpo  ̂ ^HcMJiapwi yji'iaui y q ju  
E k u ik a  reoweTpnacH K an a  3hk^jihk 6 iu rai K;yJiJiaHHJWAH- PifiaaH aca srpn  W3ni^ 
y^yHJinrnHH qeKcaa k o th k  i^anaump 6hji3h Jjw aiu  kohchkh fiepnaw. \ a p  6np fiyn- 
#aft ^aAa^Aa arpH mkshk; nap'iacHHH«r y3yHJwni E bkjw a MerpiiHaeHAa (*,.) yji- 
naHaflH:

^ g i j M  dxf dx>,
i. i

jieKHH 6y MeTpHKauHjtr K03«j»<|)Himen rjiapH ny^Ta^afi ny^iara. ynjuauna y:\ramjn 
(i .̂ Phm3hobo npocxpaHCTBo). P. r. #a Ebkjiha  reoMeipHHcH lyFpa  waH^jiapHtumr 
6npap yxuiaTMacn —  Feopfiaun tH3Hiyiap aHHiyiaHaAH.. E y  ‘tHSHi^Jiap ^JiJiauHjiraHAa 
PiiMaH <t»a30CHHHHT exapji»4a khhhk co^acHAa Maco^a mhhhmvm 6ynapp* P. r. hhiit 
9hc My\HM lyiuyim ajiapH: Phmah ^aaocHHHHT hkkh yjmosjiH ISjHaJiHimarH srpHJtn-
TH (l^. KpHBH3Ha), g y  MeTpHK TeH30p Tyc()aftjIH J^OCHJI fiyJiraH  a(J)(|)HH 60FJlaMJIHK 
(i^. C»H3HocTb a (jx ^ « n n a a ) , 6 y  6w jiaM JiH K flara K ceap taH T  AH$(|>epeHmfajrjiaHHui ( v  
K oaapnaH T iioe  A n ^ep eH U H p o B aH iie ) Ba y 6njiaH  qaM Gapnac 6q fjih i$  6 y jiraH  n a p a ji-  
jiefl KyMHpHiu.

P . r .  acocaH HTaJibKH MaTeMaTHKJiapH ( P h i w ,  /IenH-MeBHTa Ba 6oum aJiap) 
H pairaii Tem opjiap ^HcoO^imnr annapaTH piiBowJiaHHuiH Cnjian 6apaBap pmroKJiaii- 
ra n . MocKBa ynHRepcHTeTHAa P. r .  Ba TeHSopjiap a n a jiro n ra  CafHLUJianraii ceMiinap 
ftupHK J^ucca ^yiiJflH (ceMHnap 1928 hhjih  B . O . K araH tom o h h ash  TauiKHJi s th ji-  
ra n ) . <PpaHiiy3 MaTewaTHrH 3 .  K apraH  K^n fm rn  poh m  MeTOAJiap T aecns i^HJiran.

Phm3h ^aaojiapci reoMerpHHJiapHHHHr npoSjiewajrapH KyftHAarKjrapAHp. PfflwaH 

(J)*socHH»ar Ebkjwa (jasocnra TyjiHK 6othui MacaJiacH, Phm3h 4>a30JiapHHHHr Max- 

cyc TypjiapHHH, *yMJraaan PnMaiinniir 6np jkhhcjih 4>a30JiapHHH ypraHHUi oa )(0- 

K830.

P . r .  y3JiapHH«Hr spaTHJiHui nafiTHAaH 6ouijia6  c()H3HKaHHHr j^ap xh ji v ac a jia jia p n ra  
k J h  laiOHi^ STHJiraH. PHMaH, Tepn acapjiapHAa P . r .  aHH3oipon wncMAa hcchk,jihkiihhp 
Tapi^a jihiiih Macajiacnna, wexaH«nara Ba CouJKa co^aJiap ra  TaT^Hi^ 3iH Jiran. P . r .  
HHHP 3nr My^HM TaT6HI^JiapHAaH finpn yftHIIlTeHHHHHr hhc6hhjihk  Ha3apH?ICH;THp. 
3tHiiiTeHH (^a3o-Ba-f^T K^nxHJiJwrHHii TypT yjwoBJiH nceBflopHMaH <j>a30CH ^e6  ^anam  
MyMKHH 3KaiiJiurHHH KfpcaTAH. $ 3  HaB6aTHAa P .  r .  na3apH«cHHHnr pnso>KJiaiiHiiin- 
r a  nHC^HftjiHK Ha3apffl«CHHHHr ^ T H ew Jiapn  ca6a6  6y jira ii.

PHMCKHE UtM>Pbl — PHM PAKAMJIAPH — cohjiapHH 6HJiAHpyBwH 6ejirHjiap:

M D C L X V I
1000 500 100 50 10 5 1. (*)

ByJiap epAaMHAa Myc6aT 6yTyH coikiapHH e3Hui MyMKHH. A rap  pHM panaMjiapHHMir 
Siipop cohhh HiboAajioBqH TynjiaMH lanAait jm rra  f;apa6 (*) KeTMa-KeTJiiiK TapTH6wAa 
w oftjiaiuraH  6y jica , y  ^oJiAa 6 y  i ynjiaM y3Hi a  KHpyBHH Phm pa^aMJiapH ^HHMauiapH- 
h h h t  ftHFHHAHCHTa TeHr 6 y jiraH  cohhh 6iuiAHpaAH- M acaJian, M C X X V III e3y»  
1000 +  100 4- 10 +  10 +  5 +  1 - f  1 +  1 =  1128 cohhhh 6HJi«HpaAH. JleKHH coii- 

HHHr P . p . opi^ajiH feyBHAa (*) KeTMa-KeuiHK T apiH onra HHc6aTaH HnBepcHH (n,.> 
S fjic a , y  ^oJiAa cohhhht ^hhm3th 6ouu^a i^onAa oyfiHMa ^iicoCjiaHa/iH. HHBepciia 
^ sc h ji  i^HJiyBtn SHMa-fe TypraH h k k h  P . p. A m  6hphhm hch MHnyc m uopa 6HJiaii 
OJBtnaAR- M acajian , M C D LIX  e3yB 1000—  100 +  500 +  50 —  1 +  10 =  1459 cohh-
S GtutRttpaxp; P. p. naaHMTH PHMAa xopHft sTHJiraii. PHMjiHKJiapHHnr ysjiapn tot^o- 

3»  aftTH6 jNfjiraH  ^OHAajiapra ^aMMa na^T jjaM pnosi i^HJiHuianepMaraHJiap. Coh- 
AapHH P . p. 6hjiaH e3Hui cncTeMaca no3HUHoH cncieMa 3Mac, myHHnr y^yn ){hco6- 5
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mwp,a HiiKnaiHiura >Ky,ia noK,yjiaHnHp. X,03nprH Bai^T^a P . p. ci,e3fljiapiiHHr HOine- 

Phhh, KyniiHMa khto6 6o6jiapHiiH 6ejirHJiaui,aa Kyjuiannjia,nH Ba ^0Ka30.

PH TU A  M ETOfl —  PH TU  y C y jI H  —  MaTewaTiiK ana.iH3Hiinr Bapnaanon Ba >ie- 
rapaBHH MacajiajiapHHH eqmiiHHHr KeHr ^yjuiannjia/iHraij Typpn (6eB0CHTa) ycyjinflHp 

(k,. BapnauHOHHoe HciHcjieHHe, KpaeBbie 3aaaMH). v\y(x)\ (JiyiiKHHona^ra ancipeMyM  
6epyBMH Ba y{x0) =  a, y(Xj) =  P mapTJiapHH KanoaTjiatnnpyB'ii! y(x) tJjyHKUHji, yMy- 
MaH ojiraHAa, jqaMMa MyMKHH OyjiraH (JiyHKUHnJiap opacHAaii 3Mac, 6ajim  Taiuia6 

ojjHHran 6npop q>, (jc), <p2(x), • • • , <pn(*). • • • CHCTeMaHHHr AacTJia6KH n Ta cfiynK- 
UHacHflaH Ty3HJiraH Ba i/„(x0) =  «, yn(xi) =  uiapTHH ^anoaTjianTnpa/iHran

n
yn(x) =  2<2< <P/M 

(=1
KypHHHiii^arH ih3hk;jih KOM6HHau.HfijiapflaH H6opaT 6yjiran (ai KoscjiiJmuHeHTJiap y3- 

rapMac MHiyiop) 4>yHKUH5iJiap opacHflan H3JianaAH. Bapnamion Macajiajiapra Gyn^afi 

eiiAouiHjiraHAa rfi/(^)] (JiyHKunonaJi o; K03$4)HUHeHTjiapHHHr CD(a,, a.,, . . .  , an) 
4>yHKUiiacHra afijiana/iH Ba wacajia ® (ai, a 2, . . .  , an) hhht SKCTpeMyMiinn Toimtu- 

ra KejirapHjiaAH. hhht Ofa^, a2, . . .  , an) ra SKCTpeMyM SepaflHran ^HHMaTJiapH 

Ba 6HHo6apHii, yn hhht v[y(x)\ (jiyHKHHOiiajira SKCTpeMyM 6epaAnran KHHMaTjrapH 

d<t>—  =  0 (/ =  1, 2, . . .  n) MynocaSaTJiapAan ToriHJiaflH. MacajiaHHnr uiyimafi ycyji

Gnjian TonHJiraH Tan;pH6nii yn enhmh cp; CHCTeMaHHHr TyjiH^jinnira (^. riojiHOTa 

cncTeMbi aKCHOM) TernuijiH Oyjiran 6ai3H mapTJiapAa anni^ y(x) ewHMra n -»■ oo ^a 

HHTHJiaAH-

A ,aa6 .: J l .  B. K a n T O p o B B i ,  B. H . K  P u  ji o b , npa6jiH ^eH ii£,ie mctoah Bbicuiero awa- 
Jin3a, a>n3MaTrH3, M., 1962.

PO fl IIOBEPXHOCTH —  C H P T IIH H r >KHHCH —  CHpTHHHr 6oFJiaMjiHrHHH (t^. 
CBn3nocTb) xapaKTepjiaflflHraH MancJiHft 6y.iMaran 6yryH coh. OpHeiiTHpjianyBWH ^ap

6np enHK c h p th h  TonojiorHK paBHiufla 
(y3Macflau Ba enH unnpM acaan y3JiyKCH3 
fte4)opManHSJia6) p  aacTaJiH ccjjepara 
aKCJiaHTHpHLU MyMKHH. p  COH 6y  CHpT- 
n n u r  jkhhch  /ic6 aTaJia/i,H. MacaJiaH, 
ccj)epa (248-a pacM) —  0 jkhhcjih  cnpT, 
Top (248-6 pacM) —  1 jkhhcjih  CHpT, 
KpeHflejib (248-e pacM) —  2 >khhcjih cnpT 
Ba ^oKa3o; ^ y n o ji i^hjih6 amranpa  C. jk . 

248- pacM. ynAarH TeuiHKJiap cOHHra TeHr. C. jk . hh
c h p th h  ^ncM Jiapra awpaTMacflan yTKa- 

3Hiu MyMKHH 6yjiraH  y3apo KecmuMaft/iHraH co/i,na eriHK s rp n  MH3Hi\.napHHnr s h t  
KaTTa cohh  ^ e 6 T a tp n ^ jia u i MyMKHH (248-pacM).

Arap cnpT Kyner; 6yjica, y ^oji/ta yHHHr jkhhch yqjiapHHHnr (B), e^jiapHHHnr 

( O  Ba ^HppajiapHHHiir (P) coHHra Ky™flarn (JiopMyjia 6mian 6oFJianaflH:

B +  f  —  P  =  2(1 - p ) ,

Cy ep«a p — KyneKHHHr jkhhch. O ^ H f l  KyneK (p =  0) y-iyn (i^. MHororpaiiHHK) 
fleKapT —  3fijiepH3iir (k-) Maui^yp cjjopMyjiacii j^ochji 6yjiaAH:

B + r — P = 2

(K- 3fijiepoBa xapaKTepHCTHKa noBepxHOCTH). OpneHTHpjiaHMafiAHraH enHK cnpT h 
jiona aoHpaBHH TeuiHTH 6yjiran Ba 6y  TeuiHKJiapriHHHT ^ap 6npH M e 6n yc  BapaFH 6h- 
Aaa 6eKHTHJiraH c(J)epa cHcJiaTHfla TacBHpjiaHHiiiH MyMKHH (TemHKHHHr qerapacH M e- 
foiyc BapaFHHHHr (k- M e 6nyca jihct) le rapacnra enHiUTHpHjiraH). h coh 6y  cnpT- 
BHiir jkhhch p,e6 aTajia^H.
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Arap hkkh cHpTHHiir )KHHCJiaDH 6np xhji Syjica, 6y  CHpxjiapHH Giip-CnpHra to- 

poJiorHK aJiMauniipHui MyMKHH. UiyHHHr yyyH C. jk. yHHHr TonojiorHK HHBapHaHm- 

.jlfp MacaJiaH, 248-« pacM^arn KpeHAejib Ea hkkh AacTajiH c'{)epaHHHr khhch  2, 
iuyH H H r y>iyH y jiapH H  ,ie ij)o p M an n H Jia6  6np-6HpHra afiJiaH T H pH iu  MyMKHH.

POflPHrA <l>OPMyjlbl — POflPHr <POPMyjlAJIAPH. l .°  flH(J»<jjepeHnHaji reo- 
MeTpHHAa P. 4>- cnprra y T K a3H jiraH  HopMajiHHHr 6 h p j i h k  BeKTopn 6 h j i 3 h  cnpira yi- 

Ka3HJiraH p a /iH y c -fse K T o p m m r c i i p t h h h f  6 o m  f ty H a j iH u u ia p n ^ a H  O n p H ^ a  o jiH H raH  xo- 

CHJia/iapH nponopn.H O H aJi 9KanjiHrHHH C H Ji^H pa^H  (^. T jiaB H o e  HanpaBjieHHe). Arap 
6 t Ba 6 2 —  6 o iu  H y H a jiH in jia p f la  flH ijx fiepeH U H ajiJiau i c h m b o ji .m p h , n  —  H opM ajiH H H r 
CifpjiHK BeKTopn, Rl Ba R, —  6oiu srpiuiHK paAHycJiapn (^ . KpiiBH3Ha) 6yjica, y 

3{0Ji/(a:

-■ -  ir , 8,,n —  ,,

(5y e p ^ a  r  — c H p rn H jjr  y s r a p y B q n  pa/iH yc-B eK T opH .
2 . Maxcyc (JiyHKUHHjiap.ua JlejKaiiAP uyn^aAJiapHHHHr

1 rfn(jc2 —  1)" 
P ,M  -  2nn \ ’ dxn

KypHHHUiflarn ii(j>OAajiapH P . cj). /(eO a r a J ia / iH .
P 0 3 b l— BAXM AJl r y j U l A P — K yr6 KOop/iiinaTaJiapHAarH lenrJiaM acH p  =  a sin/«p 

Skh p  =  a cos/itp KypHHHiiifla 6yjiraH hcch a rp n  MH3HK;jiap on jiacn , 6y ep/;a a Ea k  —  

y3rapM ac coHJiap. A rap  k  —  pauHOHaji coh 6y jica , y  ^oji/ia  B. r .  >Ky(j)T TapTH6jw  
ajireGpaHK nrpH MH3Hi^jiap 6yjiaAH. A rap  k  —  H ppaunoiiaji coh  6yjica, y  ^o ji^ a  B. 
r .  6np-6HpH 6HJian KecHiuyBMH MeKCH3 Kyn jinpo^jiap/^an HCopaT 6yjiaflH aa  6y  ^oji- 
/;a  B . r .  HHiir JJeK apr KoopAHHaia jiapHAarn reHrjiaMacH aJireopaHK TeHrjiaMa Oy- 
jioJiMaHAH. n  cohh  4 ra  KappaJiH 6yjiraHAa 6np xh ji rt-TapTH6jiH xap  x h ji B . r .  
cohh  jt(rt) (JiyHKUHJTHHHr K;iiHMaTHra, HtHH n /ran ichmhk 6y jira n  Ty6 coHJiap coHHra 

TeHr. A rap  n cohh 4 ra  '<appajin OyjiMaca, y  ^oJiAa 6np x h ji TapTH6jin  B. r .  cohh 
t  n \

n(n)  +  Jt ^ - 2 ~J ra  TeHr oyjiaAti.

k = 2  6yjiraH /;a B. r .  Typr snpo^JiH  (249- 
pacM) «e6, k = 3  6yjiran /(a  yM nnpot^Jin (249-pacM) 
p,e6 aTaJia/;H . Y jiapHHHr ny if5  TeHrjiaM ajrapH 
m o c  paBHiu/ia p  =  a sin2<p Ba p  =  a s in  3q> K y p n - 
HHUi.ua 6y jia /iH . T y ip n  6ypMaKJHi H eK apr Koop- 
AHHaTajiapH cncTeMacHAa TypT anpo^JiH  B. r .
HHHr T eH rjiaM acH

(x2 +  y2)3 —  4 a2x2t f  =  0,

yq  nnpoiyiH  B. r .  HHHr TenrjiaM acn 249-pacM .

(x2 +  y2)2 —  a(3x‘ij —  y'1) =  0
6y jiaA H . B . r .  yjiapHH 6h p h h m h  6y j i n 6 (1728) ypraHraH maJibHH reoMeTpHHHHr hom h  
6njiaH T bhao TpaHAH s rp n  Mion^jiapH fle6 ^aM aTajiaAH.

P O JIJ lfl TEO PEM A  —  P O JlJ lb  TEOPEMACH —  anaJimHHHr acocnft TeopeMajiapn- 

/^aH 6npH/iHp. y  6yH/;aH TaT>pii(})jiaHa/;ii: arap f(x) ;])yHKmifl J a ,  6] Aa y3JiyKCH3, 
(a, b) HHTepBaJiAa An4)(iiePeHU.Ha.njianyBMH Ba f(a) =  f(b) 6yjica, y ^ojiAa KaMHAa 

6HTTa x  =  c ny^xa TonHjiaAHKH, a < c <  b yMyH f ( c )  =  0  6yjiaA«.

POMB — POMB —  HKKHia i^yuiHH tomohh (uiyHiiHr yMyH j^aMMa TOMOHJiapii) 
TeHr 6yjiraH napajuiejiorpaMM. P . h h h t AnaroHajijiapn y3apo nepneHAHKyjiap Ba P. 
HHHr 6ypMaKJiapHHH Tenr iiKKnra 6yjiaAH. T eckapa wyMJiaJiap ^aM ypHHJiHAHp: arap  
napaJiJiejiorpaMMHHHr AnaroHa.uiapn 6Hp-6Hpnra nepneHAHKyjisip 6yjica ckh CypMaic- 

aapHiiH TeHr Hiainra 6yjica, y  ^oJiAa 6y napaJuiejiorpaMM P . 6yjiaAH. P . Hiuir

k --2 *  =3
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a»areiiajw rap» y m B r cmmmctphr ^JiapiW H p. P. hhhp flB«iHflj]HKviapH 6Hp-®»pHra 
tch tv  P . ra  h to b  'i»3HJira» e&mma sc a w  MyuKHH. P. h h w  k » »  fltraronaJwiapH irfi 
naflTMadiHRRr apwnra e«H ^ap ^an^afl napajiJiworpaM M^arh ks^b, y n m r acocH Ohl 
jian eajiaiiAJmrH K^tiafttMacHra Tenr.

P O M B O H fl — P O M B O H ff— iv  HejibTOHA-
P0iH B 03flP — POMBOSflP —  ^aMMa ei^jiapH Tewr poMfijiap OyjiraH napajijiejje- 

nHrje  ̂ (15.). B a ra i KpHCTaJiJi»p«tfflr, Macajian, HcjiaHfl uinaTHmmr KpHCTajwwp* P. 
uiaKJiH/p 6yjiaAH.

POTOP-BeKTopHoro noji»  (pwranHJi) — seKTop Ma»AOH»HHHF POTOPH — BeKT®p 
MattAoiiH viopwacHHHHr 6oiui^a4a homh (i^. Bnxpb BeKropnoro noJi»).

P y jlE T T b l —  PyjlE T T A JlA P —  ny3paJiMaft Typran srpH i h 3hi  ̂ (6a3HC iH 3ffl$  
ycTH^a cwpnaHMacja h FHjiAHpaeTran ?rpH >ih3h^ SiuiaH Ma^KaM CofjiaiiraH Hyi^ra- 
jiapHHHr TpaeKiopnncH, OyH^a HKKajia arpH qii3B^ Ba 6ejirHJiaHraH n y ig a  6hp 
TeKHcjiHKAa eiaAH. A rap  ^oHpa Typpn 4H3HK, ycTHAa FHjiAHpaca, 6y  Aonpara Ma^- 
KHMJiaHran 6npop M ny^iam iHr P. miKJioHAa (i^.) 6yjiaAH. A rap  Aonpa afijiana 6yfiH- 
<ia tHJiAHpaca, y  xoJiAa AonpatiHnr Cnpop iiyi^TacHniiJir P . rnnouHKJioHAaJiap (i^.) 
?kh  snHUHKJioHAaJiap (i^.) SyjiaAH. X,ap 6hp srpH mhshi^ Kyn ycyju iap  6njiart P. 
cH^aTHAa i^apaJiHi-iH MyMKiiH, MacajiaH, ?;ap KaHAait srpn mh3h^ iy tpH  mhshi^hh 
sBOJiioTa Cyfittqa FHjiAHpaTHtu fmjiaH ^ochji i^hjihhhuui MyMKHH. OpaHU. roulette, 
rouler —  riuiAHpaTHiu.

PyH T L  METOfl — PyH T E  METOflH. flnt^epeHUHaJi TeurjiaMajtapnn Ta^pHCufi 
HHTerpajiJiaaiHHtir (eiHiuHHiir) Pynre mctoah Ta^pHCafl BHTerpaJuiauj MeTOAJiapH

dy
wyMJiacitAaHAHp. MatJiyMKH, Ta^pHSHfl HHTerpa.uiaui MeroAJ7ap»Aa"^T == /(*, y) ah$"

(JiepeHiiHaji TeHrjiaMaHHHr y0 =  i/(.x0) fc u iJ ia n F H t m apiH H  ^anoaTJtaH THpaA H ran e q a r  
uftuH  Ty3Hut y*tyn 6 e p n jiraH  Xq, ;/0 r a  i^apa6 Ai/0 h h , siijHH X HHitr k  r a  l e t t r  6 y ji-  
rnH opTTHpMa oJiraHHAa y  HHtir opTiHpM aciiHH T onnS , c y i t rp a  x  HH:<r x  =  Xj =  Xa-\-h 
^H H M am ra moc y t =  t/o +  At/a  f;HftMaT am i^JiaH aA ii. ByHAan K e fn u  x t  a a  y^  r a  kj& 
p a 6  At/i ToirajiaAH Ba x^ =  x t  -f- h r a  moc y t — y x +  Ayv  aHHHJKwaAH Ba \ 0Ka30.

PyHre mctoah Ai/„ y iiyn i^yflHAarH (JiopMyjiaHHrir HuuiaTHJinuiHra acocJianaAn:

At/n =  - g - ( *  +  2k(2] +  2k{f  +  k (f  ) ,  6y  epAa h — Xj — x j_ x — const,

~  / . M  \

=  h f(x n, yn), k t y  h f [ xn +  ~2 ~, i/n +  2 />

> =  h f \ x n~h y ,  Vn +  —Y ~ j ,  =  h f^X n + h , t/rt +  j -

n — 0 Ae5 cj)apa3 i^hjih6, A y0 hh TonaMH3, yHAait KefiHH t/, hh ronaMH3 Ba ^o- 
Kaao. MiicjieHiioe HHTerpHponaiiHe TepMHHHra j^aM i^apanr.

A A a6.: A. H. K p b i  jiob,  JIcki;hh 0 npH6/iH!KeHHbi.x bumhcjichhsx, r 0CTexH3/caT, M ., 1954.

Py<l><J>HHH —  A B E J If l  T E O P E M A  —  P y« M > H H H  —  A B E J Ib  T E O P E M A C H  —  6®-
iuhhhh Ba yHAaH K)K,opH AapawajiH yMyMHi": a-ireCpaiiK TeHrjiaMaiiHHr paAHKajuiapAa 
eMHjiMacjiHTH ^a^HAarn TeopeMa. ByHHHr 6 a w f xofijiapHAa KaMMHJinrH 6yjirau  6h- 
piMMH hcOothhh HTajibHH MaTeMaTHrH Pyt[)$HHH CepraH. HopBeran MaTeuaTHra 
ASejib (1824) 6y TeopeMaHH *yA a i^arbHfi HcCoTjiarati. k,. ypaBHeHHe.

PflH —  I^ATOP —  runoc ( +  ) HiuopacH 6hji3h ^yuuw jraa CKMBOJuiap Kenna-neT* 
ji»: h :

ai +  °2 +  • • • +  on +  . . .  (*)

K,. mmr ^aAJiapH a«6 STaJiaAnran o,. . . . , a„ , . . .  cmtBOanp cmjwfam, 
<j)ytMtuH)iJiapHH, BCKTopjiapsn eKii MarpimajnpHH (t$.) m  my: m fouupm  1 1 ^ 1 1 —
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MyMKim. LLlyiira i^apa6 K,. coii.iii K,., 4>y,IKUHOHâ i seKxop/iap K,., MaipHuajiap  
K̂ . <Sy.naAi'.

00
K,. HHHr (*) uiaKJiHflarH eftn^ e3yBH ypHHra K ynH ina KHCK,a<ia ch m bo ji (?k h

n=100
KaM^aH-KaM ^oJiJiapaa V a « )  wtjiamAann. A rap  Iim5„ =  S  jihmht qeK-in 6^ c a ,

n*- oo

K,. HKHH^atiiyniH AeftHJiaAH. 6y ep^a

S rt —  ai +  “ j  +  • • • +  « n .

S  — fry nmir ^efinjiafln. Akc -^OJisa K,. yseiyiaiiiyiWH ppfmmnH.
K,. HHHr yMyMHfipoh; KypHnnuin nyfluAarH ia Syjia^H:

4-00
^  (l„ =  . . . + a _ n  +  • • • +  a—I +  «o +  a l +  • • • +  an +  • • •
'JMl
n—— oo

(^. Jlopana psiA), uiyHHtirACK

i l +  ai2 +  • • • +  ain +  • ■ • 
a ‘i l  +  nil  +  • • • +  atn +  • • • 
• » . ♦ » « ! * • • • • » •  

+ « n i  +  +  • • • +  ann +  • • •

(H- /iBOftHOH pa^ ).
PJIA ABCOJllOTHO CXOflfllUHftCfl — ABCOJliOT flKHHJIAUiyBMH KATOP—

00 . 00
6epH/iran cohjh ^ a n  t^aiop ^aflJiapHnMr afjcojiioT ^nftMarjiapH/ian Ty3HjiraH^

/ =  i n = i
KBTop sn^iffljiaHiyarH 6yjiraH  cohjih naiopA H p (k;. CxoAHiUHfica pn>i). J^ap Kan^afl 
A. ~n. Hî HHflainyBMH Syjia^H. A. n. ^  ftHFHĤ HCHnn yarapTMpMac/ian ^aA-TapHnimr

ypHH/iapHHH a^MaiUTRpHUi ca  @ai>3H ^a^JiapHHH 6npflaiuTHpHni MyMKHH. Mhcoji: 1— -5- 4 -

1 " + 1 1 _j_ _̂_i )  _ _ i _ +  . . .  ^arop aScojnoT a^HH^auivB^HflHp, qyiiKii

1 +  - | - +  . . .  + y i = r  +  . . .  = 2  ^arep (reoMerpHK nporpeccm ) '»KHH'J*auiyBqH ^a- 

TopAHp.
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CAMOnEPECEMEHHH TOMKA — y3-^3H H H  KECHE VTHlIJ HyKJACH —  3rpH 
*iH3H^HHHr y 3HHH KecHD yxaAHraH /KOH^arH Maxcyc iiy^racH (^. Ocofiaa TOliKa). 
Macajian,

(x2 +  t f f  —  2a2(x2 —  y 2) =  0

jieMHHCKaTa y q y H  (0, 0) n y iv r a  y3-y3H H H  Kecn6 yTHiu uyipacH  6yjiaflH (250- pacM). 

y3-y3HHH KecHo yTHiu HyKTacH TyryH nyi^TacH enn KappajiH ny^Ta ^eo ^aM aTa- 

jia^H.

CAMOnPHKOCHOBEHHJl TOHKA — ^ 3-y3H rA  YPHHHIU HyKTACH — 3rpH
MH3HKHHHr M axcyc ny^ T acn 6ym 6 , 6y  iiy^Ta^a srp n  >iH3H^ y3Hra-y3H ypm iaflH. 
M acajian , y2 —  x* +  x* =  0 arpn mh3h^ yw yn (0, 0) nyi^ra y3-y3Hra ypHHHiu nyi^- 

TacH Oyjia^H (251-pacM)-
CAPPIOCA nPABHJlO —  CAPPIOC KOHAACH —  3- T a p T ii6 jin  A eT epM H naim iH  

xHCoSjiaiu ^OHflacn:

°13
^23 —  ^11^22^33 +  fll2Ct23^3l+a 13fl2lfl32 ^13^22^3* ^12^21^33“  ^Il0a3^32*2̂1 fl22 

a 3I c 3 i
3- TapvH6jiii AeTepMHnanrHHiir nc|)o^acHHH Ty3Hiu Koiiymi jKy^a coAAa^np. B y  fleTep- 
MHH3HT H^o^acHra +  Hiuopa CiiJian KHpaAHraii ^a^jiapnHer 6npH 6om flHaroHaji-

flarn SJieMeHTjiapHHnr KynaftTMacH, i^ojiraii 
HKKHTacHHHiir xap 6npH6y /uiaronajira na- 
pajuieji eiran flyHajiHiuflani 3JieMeHTJiap 6h- 
jiaH  fleiepMHHaHTHHHr y.iapra ^apaMa-^apum 

6ypiianiaarH s-ieMenTHHiir KynafiTMacHra 
TeHr ( 2 5 2 - pacM). MHHyc ( — ) Huiopa 6h- 
jiaH KHpyB>iH ^a^Jiap 6oiui^a Anaronajira 
HHcfaTaH xyAAU myHflaft Ty3HJia^H (252-6  
pacM). By ^oH^a fluaroHajuiap Ba y*i6yp- 

2 5 2 -  pacM. MaKJiap hohahch ^e6 xaM araJiaflH.

CBEPTKA OyHKUHH — 4>yHKUH)l- 
JIAP CBEPTKACH. Ba /2 (tiynuHfljiapHHHr cBepTKacH K,yiSnAarH TenrjiHK CHjian 
anH^jianraH (f,(x) (fyHKHHHAnp:

<P W  =  j '  h (x — y)h(y)dy.
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<I>.c. KynnHMa <p =  / ,  * /2 KypHiinuiAa 6e„irnjianaAH Ba f i* h = h * f i ' ,  / i* ( /2* /3) =  
=  ( f i * f-z) * fs x o ccajiap ra  s r a  6yjiafln. 4>.c. onepauHHJiapH <J>ypbe p.a Jlanjiac oji- 
MaiiiTHpHiujiapHra nncSaTan ^ a ro p  3>kohh6 x o cca jiap ra  sra (i^. Oypbe npeo6pa30Ba- 
iiho, Jlanjiaca npeo6pa3onaHHe). <j>.c. T yinym acH  s^TiiMOJiJiap iia3apH;Tcn;i,a, HopMa- 
jiaiiiTHpnjiraii ^ajii^ajiap Ha3apmicH^a, (jiynKUHOHaji anajin3,na ^yjijiaiiHJiaAH.

CBEPTblBAHME TEH30PA — TEH30PHH HHFHUITHPHUI — Tensopjiap ajireS- 
pacHHHtir o n o p a u H s ic n  6 y jiH 6 , y apajiam Z Tereopra (i^.) nacT BajieHTJiH V TenaopiiH 
^ y f lH ^ a rH  i^OHfla 6 y i iH 'ia  m oc  i^ h jih 6  i^yHAH:

n

v ‘.‘ • • • ‘k — Z l> ‘;k’P
h h • ■ ■ ii 7  I /1 1l'P

TeH3opHH HHFnutTHpHui 'iH 3HHJiii onepau,H5iflHp; T.ft. onepamisicH TeH3op aHajiH3H- 
HHHr onepauHfljiapn 6njiaH fa . TeH3opHoe hcihc jieH H e), aCcojiior flH(j>(})epeHHHajiJiaui 
(i^. A 6cojiioTHoe AH(j)(})epemi.HpoRaHHe) Ba 6owi^aJiap 6HJiaH ypHH ajiMaiuTHpHui ^OHy- 
HHra 6 yftcyHaAH.

Teii3opjiapi?HHr nyfiHflarn (JiopMyjia 6HJiaH aHHi^Jianraii whfhiiithphjihiuh ^aM 
ypraHHJiaflH:

/ ,  . .  . i tst . . .  sg  z' / ,  . . . jtp s ,  . .  . sg
p =  1

(k . Teii3opHoe HcincJieiiHe).
C B O B O flH b lf l B E K T O P  —  3 P K H H  B E K T O P  —  6o.uh (Jia30HHHr ^ap i^aHflaft nyi^- 

Tacnra KejiTHpHJiHuiH MyMKHH 6yjiraH BeKTop (6y nyi^Tajiap yma BeKTop TeKUiHpH- 
jiaeT raH  (j)a3ora TerHuuiHflHp). 3 . b .  h h  y3HHH-y3Hra napajuieji i^h jih6 (J)a30HHiir ^ap 
HaiiAaii Hyi^racHra KyiHpniu MyMKiin. Lilyn^afi *;hjih6, 3.b. | y3HHHHr y3yHJiHrn Ba 
iiyHajiHUiH 6HJiaH 6epKJia,nn. MjirapHJiaHMa ^apaKar ^HJiaeTraH ^aTTHi^ *HCMiiHnr 
Te3jiHrn Ba Te3JiaHHUin 3.b. ra m hcoji 6yjia oJiaflH.

3 .b .  K ynn iF ia  MaieMaTHKa.ua co;i;i,arHHa k h j ih 6 BeKTop (i^.) aeftH jiaflH . C sa3 a ii-  
h h S  BeKTop, CK0Jib3aui,Hft BeKTop repM HHJiapHra >;a.\i K ap an r.

C B O B O flH b lft  H J IE H  —  0 3 0 fl ^ A ^  —  f(xu x2, . . . ,  xn) =  0 KaHOHHK Kypu- 
HHiura KejiTHpHJiran TeHrjiaMaHHnr noM at.jiyM jiap (y3rapyB qH .nap) i^aTHauiM aran x a flii. 
M acajiaH , x1 —  5x +  4 =  0. TeHrjiaMaHHHr O.^. 4 c o h h a h p , x2 —  y2 =  0  TenrjiaM a- 
HHHr O .^ .  s c a  0  r a  TeHr. Teiir.fiaMaHHHr 0 3 0 ^  <\aflHHH hojihhm h A apaw ajiH  noM auiyM - 
j ia p  (y 3 rap y ii4 H jiap ) ^ a ra a u i ra H  xaA  fle6 TaipH cjiJiam  m ym khh, s h h  f(x}, x2, . .  . ,  xn)=0  
TeHrJiawaiiHHr 0 .x .  h o jih h iih  y ji io B jin  xaA Anp.

C B » 3 A H H b IH  B E K T O P  —  B O F J IA H r A H  B E K T O P  —  6o iu h  6Hpop TaftHH n y i^ ra  
6m iaH ycTM a-ycT Tym aAHraH BeKTop. Cyioi^jiHKHHHr 6 n p o p  3 a p p a c n ra  ^ y t a J i r a n  kjtm
B .b . r a  mhcoji 6yjiaA H . B .b . TyiuyHM acn (f>H3HKaAa k $mi i^ju iaH H JiaA H . K,. BeKTop, 
CBoOOAHblft BeKTOp, CKOJIb3amHH BeKTOp.

C B J I3 K A  —  B O F J IA M  —  TeKHCJiHKAarn MH3HiyiaprtHHr S k h  (f>a30Aai'H cnpTJiapHHHP 
hkkh napaM eT pra  mh3hi^jih R ofjihi^ 6yjiraH  oiuiacH A H p. TeKHcJiHKAarn MH3H^jiapHHiir

V i + V 2 +  V 3 =  0 <*)

TdirJiaMa 6njiaH 6ejirHJiaHyBMH OHJiacn 6oFJiaMAHp, 6y ep^ a X1( X3 Jiap yMajiacH 
6hp BanTAa HOJira TeHr 9Mac, Fu F,t , F3—  hkkh y3rapyBMHJiH (JiynKunajiap. (*) TeHr- 
jiaMa acJiHAa hkkht3 napaMeipra (Xt : L , : ha fc;yui HHc6a ira )  Cofjihi^ (rai^ocJiaHr: 
flBoftHoe HepaBeHCTBo, flBoftHoe paBeHCTBo). f ,  =  0, f 2 =  0, F3 =  0 yMTa mh3h^ 
fiyryH B. hh aHHi^jiaftAH, uiyHHHr yqyH 6y  MH3H^jiapHH ficoBMHJiap Aeftnrn mymkhp. 
O asoAarn cnprjiap B . HHHr TenrjiaMacn ^aM ujynra jxu iam  ami^JiaHaAH.

TeoMeTpHHAa B . Himr acoBMHJiapH cnpTJiap 3Mgc, 6aJiKH MH3H^Jiap 6yjiraH_$a- 
30AarH TyFpn MH3HK;jiap B. TeKUiHpHJiaAH. FIpoeKTHB reoMeTpHHAa 4>a3oAarH TyfpH 
>1H3H  ̂ Ba TeKHCJiHKJiapHHHr B . —  Ta&m 6Hp Hy^TaflaH (MeKJin eKH MeKCH3 y30^Jiam- 
raH Hyi^TaflaH) yTaflHran TyFpn MH3Hi$ Ba TeKHCJiHKJiap lynjiaMH 6npra TCKiiiHpHJia^n.
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Q aaT /-a B. tiHnr acoBHitJiapn (sjieMeHTJiapH) ac6 TyFpH mh3hi^ afljiaHa, tc k h c -  
nm, s a  c $ e p a « a p  Ka6« reoJ*eTp»K c(h»eicniap Tymyiifi/iaAH. K- CaH3'ta OKpywHOCTe*. 
C s B « a  nflocKocrc1#, C bhskb npsntiux, ny<ioK.

GBH3KA OKPy>KH0CTEK —  Afl/lA flA JIAP BOFJ1AMM —  afijiana-napHHHF hkkh 
napaMeTpra nH3HK;afi 6ofjihi^ 6y .7 ran  o h jk c h  (<\. CB»3Ka). AfljianajigpHHHr ^ap 6iip 
COFJiaMH yiyH SoFJiavHHiir ^aMMa afijiaHajiapnra iiHcSaraH a#HR 6np flapa*ara sra 
t^irnBH wyi^ia ( \  CTenenb to>ikii) MHBiKyAAnp: 6y  HyKTa A .6 . ifnnr MapK33H p,e6 
■vnmRtt fa.TVuiHKajibHbift itc h tp ). A .fi. h h h f mhpkh3h CorjiaM aHJiauaJiapHHHHr Hq»fla, 
TauiKapKcnAa §kh afljianajiapnuiir y3Hfla fTHiuHra i^apa6 A .6 . sjuiHnTHK, rim ep6o- 
jihk  eKH napa<!ojiHK 6oFJiaM A .6 . HKnr lenrjiaMacH:

^ i  +  V *  +  K F 3 =  o,

6jf ep«a K . K  Jiap ynBJiacn 6«p BaKiaa HOJira ie « r  mmc, F{ .=  0, F% =  0, 
f *  — 0  — AJ5. jyjcnji i^Kiij'BMH afljiatiajiapiniHr TeiiT^aManapti. H kkht3 Typ/iH xhji 
A .0 . HHur yityuiifi 3Jiei*eHTJiapH (aiuianajiapH) TyminMH aftjmHaasp flacTacHHH ^ocim 
^HJiaAH (^. riyMOK oKpyjKHOciefi).

C B 8 3 K A  n jlO G K O C lE f il - I E  K H C J W K J IA P  £ 0 F,(1 A M M — leKHcjiHKJiapnncr hkkh 
napaMeTpra MH3Hi^jiH 6ofjiiih  6yjiraH OHjiacH (k. CeH3Ka). T .6. aflHH 6np SejirHjian- 
ran nytvn/ian yTa^nran TeKHcJiiiKJiap TynjiaMHAnp. riyqoK nJi0CK0CTefl TepMHiifira 
Tai^oc/ianr.

CB33KA nPJIM blX  — T yFPH  4H3MHJ1AP BOFJIAMH — ^ap 6np *y({)TH 6np 
TeKHCJiHKAa e ir a n  TyFpn  HH3HK,iap Tynjtasni (n,. CBH3Ka). E b k jih a  4>a30CHAarH T.q. 
6 . <J»a30HHiir TaflHH 6np  (qeKJin eKH qeKCH3 y30iyiau ira ii) Hy^Taciiaaii yTaflHran 
TyppH qH3ii^jiaDH TynjiaMHAHp (moc pasffuiAa !«jjmnrn!C ckh  napafojiHK T.q.6 .).

CBJI3KA 'tJOTP — C&EPAJIAPBOFJIAMH — ccjiapa-iapuHHr wntliTa napaMexpra 
qB3Hn;jin Sofjihi^ S y jiran  om iacH ($. CBH3Ka). C.6. hhiit ^ a p  6ap ci{)epacHra nncoa- 
tsh i 8*hh  6np napa>Kara (^ . Crenenb ToqKn) sra 6yjirafl iiyK,iajiapnHiir reoMeTpHK 
JpHH TeoMBTpnqecKae M ecio) T y if  h 'iHSHftaan — C .6. b h h t y^H ^an .nSopaTAHp. 
C.6. HHiir yi^H ^OFJiaMHHHT ^ap fnip c^cpacH im  HKKnra nyijTafla, h k k h t3
KOMnJKKC n,yiiivia nynTa^a eKH OHp-CHpHiiHHr ycTHra TyuiraH HKKHia Hy^Tafla Kec«6 yT-i- 
ttm ra naprfS, CopjiaMjiap moc .panuuAa ajuinnTMK, rmiepCojiHK 6kh iwpaCojiHK C.6. 
^eC araJiafln . C.6. afljiaHajiap A aciacH nfw r (t;. riyHOK OKpyjKHOcref ) ^iasoHHH ana- 
jiorHAnp (yxitraTMacHAHp). C.6. hh yHWir y3 fi^HAan yryfiqH j;ap ^awAafl tc u h c jik k  
6Kjian icecranaa jjochji 'B yJiran KeciiM afl.ianaJiap aacT acn  6yjiaAH.

CBR3HAH OBJlACTb —  BOFJIAMJIH COS^A— £ b k jih a  4ia3octfHHHr oqHK, ryn- 
JI3MH '6^nn6, 5y rynjiaMHH 6^p-6Hpii 6hjmh KecHiuMaiiAnran 6yiu SyjiMacau hkkhts  
omhi  ̂ T yn j» M ra  ajKpanifi tfyjiMaflAn. B .c. hhiit Gouii^aqa ra-bpe^n: B.c. — $ap Kan- 
Aaft hkkh Hyi^TacH 6Hp-6iy)Hra y3jiyKC»B srpt' qH3H^ 6hjbhi TyratuTHpiuiHiwi wyMKHii 
6$oraH coj(a. "Macajian, a <  |a | <; b iiiapmn tiaitoa rjianmpyBqH a ; KOMiuietjc comiap
TjnjIBMH ‘B .c. «H p.

CBfl3flOE MHO)KECTB© TonojioraqecKoro npQCTpaHCiBa— ronojioruu- (Jiaao- 
HHHr 60FJ1AMJ1H TynJlAM M  — j^aaofta 6iq)-6iipH Chjibh KecHiiiMaSAHraH 6yui 
GJjiMaran miKHTa o w n  TynjraMra aatpanrB '6yjiMa!iflHraii TynjiaMAHp {ss,- Tonojio- 
nniecKoe irpocTpaHCTBD, OtkpbiToe Miioa<ecTBo).

CBJ13HOCTb —  BOFJIAMAHK (6yryii reoMerpiiHAa oa TonojiornnAa) — Kyn- 
enJiapiiHiir (cHprjiapHUHr) ^ap 6up CHiijHra lat^ocjiaHaAHraH h naT.ypaji cohahp. 
A rap K,yneiy^a yna ^jiM afiAnraH h —  1 aoiia  nnppaaapjjan T,y3HJiraK chhh^ q«3Hi^ 
Jnca3«ui MyMKHH Ry/ica, Kynei^ h 6ofjibmjuk AefiHJiaAH, Jiekhh j^ p  ^anAafl h chhhi^ 
qR3H*5jrap Kyneigm rk k h  ^iiCMra 6yjiaan; 6ynaa ch h h ^  qH3H^JMtpuH!ir 6hphh<ihc« 
fmn^ QyjiHuin KepaK, Keft«nrH.iapH aca ojiAHiiru/iapHHHiir hkkh Hyi^racHHH Tyraiu- 
tHpaA«-

h 6oFjianjnnc « J n 6 ij yqyH  jJeKafiT —  Siji^pH H ur ^MyMjiauiraH TeopeMacH fpHii- 
jm«np ^fijiepa Tegpe*a, 2°), t5y ^adAa t>y -reopeMa ^yfttytarH $opMyjia 6iuiau 
<|«snajianaAH:

‘S  +  r - P  =  3 - / i ,
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Cy epAa B —  KynetyiKnr yq-iapn co;ih, r —■ gjyiapH cohh,. P  —- )\Hppaj|apH cohh,. 
h — i;Jne>;HitHr 6oFjraMjmrn. )^ap ^an^afi enni^ chjiuh mh3hi^ ccvw a Kyrre^im (hojihh? 
mh jkhhcjih Kyne^mt) i'kkh lyicMra awpaTaAH, CHnoSapHH, 6y Kyntw, y>iy« h =  f  
(Macajian, Ky6, TeTpasap, npH3Ma).

■ CHprjiapnHnr B. ^aM uiyHra yxuiaui 
iat.pHij)JiaHaAH. MacajiaH, uiapHHHr B. 
h =  1 (253- a pacM), TopHHnr B. h =  3 
(253- 6 pacM), KpenACJiHHHr B. h =  5 
(253- e. (pacM), p toujhkjih KpeiiAejiitHnr 
B. h = 2 p +  1.

Teu»iK.nap cohh cnpTHHHr jkhhch- 
hh (^. P oa rroBepx hocth) xapaKTepjiaft- 
flH. B. — cnpTHHnr TonoJiorHK HHBapnaH- 
THAHp (^ . Tono^orHnecKHe HHEapHaHTbi).

CBJBHOCTb A4>4>HHHA5I b  AH<M>e- 
peH U naJibhO fr reoM eTpH H  —  A w W e p e H U H a ji 
re o M e rp H iif la rH  At<M iH  BOFJIAMJIHK —  c h p t h h h t  6 h t t 3  H y^TacH H H H r ypHHMfl 
(])330CH BeKTOpHHH (yM yM aH ' O JiraH A a a ^ H H  COFJiaMJIHKJlH 6H pO p 4)330 reK T O pm iH ) 
CHpTHHiir 6 o m ^ a  H ynTacH H H iir yp in iM a <})a30CHra 6 H p e p  f iy j i  o y f t j i a 6  K y LiM pnm  y c y jiH . 
A.6. o^aTfla 6oFjiaMJiHK oCteKTiiHHHr Pjh  KoatJi^HitfieHTjiapH opKaJiH Cepnjja^H. By 
Kos^xJmuHetiTJiap PHMaii (Jia3ocH j(o .hh  yqyH (^. P h m 3 h o b o  npocTpaHcrno) KpncTo()»eJBi 
CHMBOJHiapH (■*;.) fle6 aTajiaAH.

<I>a3ora 6oFJiaMjrHK TyVuyHMacHHH khphthiu  afjxjJHH PoFJiaM.iHii 4>a3o«H«r rcoMeT- 
pHK xoccajiapm iH ypranHuiHHitr My^HM ycyjiH  6y .ira ii KOEapnaHT (a6cojnoT) aw}>- 
^epeHUHajrJiatir onepauHWHHH (k,. KoBapnanThoe AH^M^peHUHpoBaHHe) lanp H ^Jiam ra  
hmkoh 6 epaa« .

CryiJUEHHfl TOHKA (HaKonjieiiHfl ruta) Aaimoro MHOwecTBa —  6epHjiran Tyn- 
jiaMHHwr ^yJO ^JJA H H U I H yK TA CH  — myHflafi 6«p ity^ra^HpHH, yNBHr ^ap na«Aafl 
aipo(j)Hfla Ma3Kyp Tyn-iaMHnnr w kch3 icyn nyi^aCH 6y.naflit. JIhm ht Hy^raHHnr (^. 
ripe^ejibHa^ Totna) 5ckhph6 ^o jiran  homh.

CABHr — CHJDKHUI — TeKHCJiHK,na (Skh (j>a30fla)
y3H H H -y3H ra aijxbnH  a.'iM aiiiTHpHiiiHHHi (i^. A(J)iJ>HHHbie 
npeo6pa30BaHHSi) lypJiapnA an 6npH. TeKHCJUiKHHHT 
y3Hfla eTraH l r y rp n  >ni3H^na n n c6 a ia ii ciijijkhuih  
reKHCJiHK HyKTajiapHHHHr y3-y3nra m yiw afi ajiMaiuTH- 
pHJiHtuHAHpKir, 6 y iw a l TyppH 'ih sh h  ny3Fajw aft i\o- 
J1H6 (liyi^TaBHi! HIIBapHaHT), l  TyFpH MH3HHaaH T8BI- 
n apnA arn  ^aMMa HV^iaJiap l  ra  napa ju ie ji TyrpH >ih- 
3HHJiap 6yfiH4a chji>khh^h; 6yiiAa l  TyrpH l)H3H^^aH
1 ra  Teur Macoij)aAa TypyBHH ^ ap  ^aiiAafl M  uyivra 
k  BeKiopra ch jd k h h ah , l a w  yu ia  hphm TeKHCjiHK.ua 
p  Maco|)aAa TypraH >;ap ^aH^afi M g Hyi^Ta sca  p  k  
BeKTopra ch jijk h h ah  (6omi^a npjtM TCKHCJiHKAarH Hyi$- 
Tajiap TX K apn fiynajiHJiAa c h j ix h S a 11, 254- pacM). 

Oa30HHHr CepnjiraH TeKHCJiHKKa HHc6aTaH C. xyA-
aiyHra yxmain TatpHiJijiaiiaAH. TeiaicjiHKUHHr C. atJnJiHH KoopAimaTajiapHAa ttj/- 

fifAarH (JiopMyjiaJiap 6HJiau HtjKmajiana/tn:

 ̂ x ' =  x  +  py, y ' =  y
{Ox w  fi^HajiHuiMAa C.). C. TymyHMacn KOHcrpynTHB «acaJiaj»pH H  eMHuiAa 
iHJiaAH.

A x a 6 .  i E . H . A  e  ji o  H e , fl,. A . P  a 8 k  o  b , AHajiHTHiecKan reoMeTpHS, t .  I , fpcTexH3»»T. 
M ., 1941; X. C . M . R  o  ii t  t  e  p , ^eflcTBHTejibMH n p o e tm w H x s ik io ck w h h , 4>H 3»aTn»j M i, H K  

• CErM EHT — CErMEHT. 1°. C oh ^ h h h h t  C. ckh KecMa — cohjib TyrpH mh- 
M ittnm r KoepAHWvrHsqn a <  x  < h m am M K How -sejm ipa*hto i Hyt(Wia|H* Tyj»-

A*»/ h m3

253- pacM.
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jtaMH, a-bHH TyFpn MH3HKHnnr SepwflraH HKKHTa nyi^racH o p a c i^ a rH  Hy^rajiapHiiHHr 
y m a  hkkh H y^T aiui ^aM y3 HMHra o j i r a n  TynjiaM H.

2°. Tennc (jjwrypaHHHr C. — dinrypannnr 6npop eft Ba 6y eftHH TopTiifi TypraH 
BaTap opacHAarH k,hcmh; Maca.ian, 2 5 5 - pacM/ia flOHpaBHft AmB  cerMeHT TacBHpjiaii- 
rau 6yjin6, yHHHT 10311 OAmB ceKTop 10311 6iuiau AOB ynCypiaK io 3 h h h h f afiHp- 

MacHra TeHr.
3°. 4>a30BHH (f)Hrypa (eKH >khcm) HHHr C. —  6y  (Jw rypa  

!>i;iic.m) h i ih t  yHH TeKiicjiHK ic e c r a ia a  y iw a n  aw paT H fi ojiHHraii 
_  ([.'iirypaHHnr c i ip th  6h .m h  TeKHC..riHK o p a c H ^ a n i i^hcm h. M ac a - 

«  jia n , u ia p  C .,  ntH H  c<j)epHK C . maphHHr K ecyB qn TeKHcjimi 
6n.naH yH in ir h k k h t s  ccjiepiiK cnpriiH H H r 6Hpii o p a c H /ia n t i^hcmh- 
f ln p . U Jap  C . HH ^OCHJI I^IIJIHIil yqyH  flOHpaBHH c .  HH yHHHr 
BaT apH ia (a c o c n r a )  nepnenAHKy.n!ip ^HaMeTpH a ip o f jw ^ a  aftjiaH - 
TIipHUi KepaK.

LUap C . Himr ĵ >kmh flonpaBHH C . HHHr io3Hra yxmaTH6  
2 5 5 - pacM . /  H\

^HCo6jiaiiaAH: V =  n  H1 [R — 3 )  fy e P fla H — C . HHHr 6a-

jiaiiAJiHfH, R  —  m ap paflnycH . 
JlaT. s e g m e n tu m  —  Kecwa, n ojioca  6y .m 6, s e c o  —  KecHui, k « c h 6 'rainjiaiu cy3 -  

jiapiiflaH oJiHiiraH.
C E flJ lO  (ce^JioB H ha) —  3 r A P  —  AH(l>il)epeHUHaji TenrjiaM aH Hnr M axcyc  H y ^ ia c n .  

M a x c y c  ny i^T ara  K iipyBm i HHTerpaJi s r p n  Mii3HK.iap opacH /ia  rn n e p 6 o jia  THnH^arH 
HH Terpaji a rp n  qH3Hi^Jiap 6y .'ia flii, 6 y jia p  3 .  m aK Jiiw arH  rn n ep S o jn iK  napa6oJioii/i,- 
HHnr roKcaKJiHK qH3Hi^Jiapii K a6n  w o ftjiam a/iH . U lyH iiH r y q y n  AH<t><t>e Pe HUHaJi TeHr- 
jiaM a M axcyc  H y^racH H H iir 6 y  T ypn  s r a p  acQ  a i a j i r a n  (i^. O co6b ie  ToqKH AH({)(j)e- 
peHHHajibHoro ypaBiieHM ).

(x«, y0) nyn+4 aTpo'[)HAa f(x, y) (jiyiiKUHa qerapa-ianM aran  6ym 6 ,  sirona jihm ht- 
ra  s r a  6yjiMacHH nc.6 rtiapas ^HJiaHJiiiK. ByiiHHr s n r  conna m hcojih f(x, y)  =  (ax  -j- by): 
'■(cx-\-dtj) d)yHKUH!ifltip, 6y  'jiyiiKuiiH ynyn  (0 ,0 ) nyi^Ta siKKajianran M axcyc Hyi^Ta 
6yjiaA «.

dy  _  ax + 6  
dx ~  cx +  d

TenrjiaMaAa y3rapyB qiuiapH it ajiMauiTHpaMH3: |  =  cu: +  Py, v\ =  yx  £>y —  6np  
w hhcjih  a(j)(j)HH aJiManiTHpHui; a ,  p, y , 6 Jiapmi u iyn^aii Taruia6 ojiaMH3KH, 6yn/i,a 
(*) TeHrjiaMa

rfrj Xr)

KypHimmra KejicHH, 6y >;o.7,T,a k  Ba jx — ^y iiH ^arn  TeHrjiaMaHHiir HJiAH3jiapn 6y- 
jia^u:

x2— (b +  c)x +  bc — da=  0. (***)

(**) TenrjiaMaHHHr eqHMH rj =  C| ^ } *• KypHHimiAa 6yjia/iH. Arap (***) HHHr hji- 
AH3JiapH ^ai^Hi^Hii Ba ^ap  xhji Hiuopajm 6yjica, y  ^o/i/ia A,: (i =  — k  <  0 6yjiaAH 

dr\ L n * 
Ba HHTerpaji arpn qH3FK;jiap =  —  k -g- TeHrjiaMaHHHr rj =  C| g | eqHMH 6njiaH 

HijiOAaJiaHaAH. £ =  0 Ba ri =  0 iikkht3 eqiiM (0, 0) Maxcyc Hy^TaflaH yraAii, î oji- 
raHJiapHHHHr ^aMMacn jhMaii/(H. Byn/taii Tnn^arH Maxcyc nyi^Ta 3 .  pp6 aTajia/in. 

MacaJiaH, =  — - |f  hhiit yMyMHii HHierpajin (i^. 06u;Hft miTerpaji) |r) =  C 6yjia-
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fln , aijiiH y i^ jia p ra  HHc6araH  e3H.nraH rH nep6oj7aJiap  oH Jiacn ra  Ba HKKina acHMmo- 
T ara  sraMH3, x v ^ a h  y m a  aciiM nTOTajiap M axcyc  Hyi^Ta^aH yTa/iH (2 5 6 - pacM).

CEKAHC — CEKAHC —  TpnroHOMeTpHK dfiyHKUHnJiapHHHr 6h i  T acn  6y m 6, secx 
chm boji 6njiaH  6e jirn jiahaA H  (x  —  apryM eHT) Ba sec  x =  1 : cos x  <)>opMyjia 6HJiaH annj^- 
flanaAH, 6y ep^a cos x —  ym a x  apryMeHTHimr (eypqaniH iir) KOCimycnflHp.

C. iiHHr anHKJiaiiHiu co?;acH c o n jia p  yKH 6y-
n  ■

jih 6, 6y  c o ^ a r a  a O cu n c c a jia p n  x =  (2n ±  1 )

fiy jiraH  H yivra jiap  KHpMaiiAii, n =  0, ±  1, + 2 ,  . . .
C. qerapaJiaH M araH  (1 <  | secx l <  oo), w ycjn (257- 
pacM ), flaBpnft (flaB pa 2.nj <})yHKHHnji,Hp. Arap 6o- 
u ih  KOopflHHaTaJiap 6om n/(a  6y j i r a n  iixTHepHfl pa- 
AHyc-BeKTop (OM =  r  y a ra p v B u u  BeKTop) tc k ih h -  
pH JiaeT ran  fiy jica  (258- paCM), y  ^ o ji/ia  | r |  : xM=
= s e c a  6yjia/yi, 6y ep/ia a —paAnyc-Be;<TOp 6iuiaii Ox 
y^HHnr Myc6aT HyHaJiHuiH (a =  AOM 6yp'iaKHHHr 
Hy3Faji.\iac OA tomohh) opacnAarn 6ypqai<, xM —  

paflHyc-BeKTOpHHnr yMH Cyjiran M HyKTaHHHr a6c- 
UHccacH.

C. HHHr HUiopaci‘ y u ia  a apryM eHT K ocnny- 
cHHHHr (co s  a )  H iuopacn  CnjiaH 6n p  x h ji  6y jia flii .
Arap <J>ai^aT yTKHp a  6ypHaKhH tc k ;i ih p h u i 6njiaH
M erapajiancaK , C. h h  ly F p n  6y p iiaK.Tn OMM, yifiypM aKAan OM rnnoT eH y3aHHHr a  
SypMaKKa e n ^o u iraH  OM, KaTeTra HHc6aTH cHtjiaTHfla aH H V iau i MyMKHH.

256- pacM.

TyrpH ey p n ao H  aeKapT KoopAHHaTajiapn cHCTeMacH.ua C. HHHr rpa^HrH ceKaH- 
coHfla *e6 aTaJia^H (257- pacM). 

C. HHHr ^ociiJiacH 6y (jiopMyjia 6yfim a xHcoojiauaAH:

sin x
(secx)'=  ^ r x =  tgx-secx .

C. HHHr HHTerpajiH 6y (jiopMyjia Oyflmia TonnjiaflH:

J sec xdx  =  In | tg ( 2 -  +  -0J +  C .
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C. uaur ^aT o p ra  eftnjiM acn: 

sec x=

6y ep/ia x — apryweHTHnnr Kaoy.i ^njia/inran ^ap ^an/iafi
C. r a  recK apn 6 y jir a n  (fyHKi',H« a p n ceK ap c  (i^.) ^ e 6  a ra jia A n . K,. TpHrofioMCT- 

pnqecK H e <j>ynKUHH.
/ la T .  s e c a n s  —  KecyBMH, seco —  KecaMaH —  cy3Hj,air ojiHHran.
CEKAHCOHflA — CEKAHCOHflA — ceKaiicHHBr (y =  e c  r) t^fPh 6yjwaK^n 

A e K a p T  K oopA H H aT ajiapH  c n c ic M a c n A a rH  rpaiJiH rH .
CEKCTMJ1J1IIOH— CEKCTMJIJIHOH — 10® comr, Ainvnn ea FepMaitHHAa — 

10*8 COHH.
<*K T 0P —  CEKTOP. 1°. ^OHpanHH C. —  AOHpaiiHiir hk kh paflHyc ra  flOHpa e fl«  

6 n a a H  'lerapavianran i^h c m h .
2°. MerapacH y3-y3HHH KecMa.’fAHraH arp* hhshi^ 6^ a n w  re m c  tfrwyp m nwr 

C. —  Cy (JmrypanHHr i«kh Hy^TacBflaw mn^yBqn mtKH riyp sa  Kornyp efta 6iiJtaH 
qerapajianratf ^hcmh. M acajian, yjuiHficHHar 4>okoji pa/yiyc-BeKTapjiapii wraaAHrait C  
io3h (K en^op ^OHyHjiapHiiH yp ram iu i^a), napa6o.nHK ceKTop iosh ypraH&naAH sa  
^0K a30.

3°. <t>a30BHii (jjwrypaHHHr C. uiy ^irrypannur 6np i^iicmh 6yjw 6, 6y  k,hcm yqH 
(^Hrypa iiMnjia 6 y jira n  KOHyc ciipTH na 6 y  (jMtrypaMftnr i&otryc citprH  Kecm6 axq>a- 
Ta^nraH chpth  6iiJian MerapaJiaHiaHflHp.

C EK yH M — CEKyHfl. 1°. Eyp4aKUMU' C — yinoa SnpjiKTH 6$jiu6, 6 0 ~ ’ 
rp a^ ycra  (i^.) ?kh  60“ 1 MHHy rra (k-) Tenr. Bup C. 1” Onjma 6&arHjiauaAM (ycm -  
ra HKKHTa î hh uiTpnx ^yftHjiran 6n p ).

2°. B a  v r C  —  Bai^r yjm oB  C npjin rH  (iy/inO, 6 0 ~ 2 c o a T ra  T eu r.
JlaT. secunda divisio —  r p a j y c  nncMHHitnr hkkhhmii CyjiHMH.
C E K V IU A ^  —  K ECyBM H —  ?rpir mh3hi  ̂ 6 h.m h  KaMH^a hkkh yMyMHfl HyKTacn 

6yJiraH ^ap ^aHAaft TyFpn mh3h^. K- KacaTejibiiaa.
CEMEftCTBO JIHHMH —  HH3MK.J1AP OMJIACH —  6H Tia §kh 6 n p  ^aim a napa- 

M e rp n a  y*nyKCH3 6ofjihi^ 6y;iraH MH3H ĵiap xynjiaMH. TeKHCJiHKAa H . o .  oparpa
F(x, y, C ,............Cn) =  0 (*) KypHHiruiAarH lenrjiaMa 6HJiaH 6epHjia^H, 6y epfla x,
y —  TeKiicJiHKAarH n y i^ ia jia p  KoopAHHaTajiapit (i^. Koop/iHHaThi), Cx............ C„ —  n a-
paMerpjiap. napaMOTpjiapHHnr TaiiriH i^HftMaTjiapHfla reHrjiaMa 6H rra MH3Hi^HH Hfjw^a- 
JiaftAH. H.o. cHpTfla ^aM  aHHiyiaiimuH MyMKHH; 6y ^oji^a x  Ba y ypHHra CHpr^ara 
h m kh  u oa v  KOOpAHiiarajiap napa6 MHî HjiaflH. Oa3o/;a l l.o . K yn n m a K,yfiH,n,arH napa- 
ueTpHK KypwrHUi^arH TeHrjiaMajiap 6Hjian 6epHJiaAH:

Ct, . . .  , Cn napaM eTpjiapra TaftHH 6np ^HfiM auiap 6epn6  Ba t hh y3rapTHpn6. 
oHJiaHHiir MH3«^jiapHAaH 6Hpnra s r a  6yjiaM H3, 6y  mh3hi^hh (x, y ,  z) HyKTaiiHnr Tpa- 
eKropHHCH i^apaui MyMKim. l l .o . napaM eTpjiapn coHHra i^apa6 6 h d  napaMeipJiH, 
hkk h  napaMeTpjiH l l .o .  6yjia/tH  Ba ^0Ka30. TeKHCJiHKAarn eKH HXTHepHfi cnpTAarg 
(c h a a h ^ jih k  m apT ura 6yftcyHyBMir) 6 n p  napaMeTpjiH H .o . HHHr xoccaJiapHHH r a M HK 
^HJiHiHAa H .o . HHirr ypaM acn TymyimacH K arra  pojib yftnaflAH (i^. fln ij^ ep eH u n a jib -  
HaH reoMeTpws,). O^aTAa F, <p, i|), % (jiyiiKUHsiJiap y3.ayKCH3 Ba y3jiapm rH nr apryMeHT- 
Jiapn 6yftHMa y3JiyKCH3 AH(j)4>epeHU.HaJiJiaHyB«iH &e6 (j?apa3 HHJirmaflH. Arap (*) 
TeHrjiaMaim n MapTa fln<j)({)cpetmnajijia6 [y =  y(x) p,e6 j^Hco6jia6] Ba m y r j j i  6HJiaH
\o ch ji ^HJiHiirati TeirjiaM ajiapsan 6apqa n napawerpjiapHH, HtHii Cx, C2............ C„
jiapHH ftyi^oTcaK, M .o. hhht /;ii<f><j>epeHU,Haji TeHrjiaMacn ^ ochji 6yjia/iH . K ^pn6  rypu6- 
MH3KH, 6 n pop  AH(j>({>epeHUHaJi TeHrjiaMaHHHr HHTerpaji arpH >«f3H^jiapH omiacH M.o. 
r a  mhcoji 6 y jia  o jia^ n  (i^. 06ui.ee peuieiiHe). H .o . miHr MHcojuiapH: 1) K0Hu,eHrpnic 
aftjianajiapiiM iir 6 n p  napaMeTpjin x* +  y% =  C OHJiacH, 2) 3JiJiHnc Ba rH nep6ojiajiap- 
HHHr TypT napaMeTpjiH oHJiacn:

Ci(x — Cj)a +  Cs(«/ — Cj)* — 1,
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3 )  b u u t  moa^Jiapiuuir h k h h  uapawexpjiH ohjkicm :

x — Cjcos t, y =  CjSin t, z =  C,J.
CEMEflCTBO nOBEPXHQCTEfl —  CHPTJIAP OHJIACH —  6n iT a  Skh  6* p  natwa

napaMeipra y3JiyKCH3 6ofjih^ Gyjiran CHpxjiap TyruiaMK. C .o. aHajm mit p ae rn n ^

F(x: y, z, Cx..........Cn) =  0 (*)

KypHHHui^arH 6 h t t »  TeurjiaMa 6 u jian  eKii napaMexpnK KypHHiHUflara nyiiH^arH ysTa
lenrjiaMa CHJiaii atawyiattaAH:

x =  <p (u, v, Cu . . . ,  C„), y  =  ■$(«, v, C , ......... Cn),
e =  X (“ , v, Cu  . . .  Cn). ( ** )

C lt C 2.......... C„ napaM eTpjiapra matJiyM ^HaMBTJiap 6opn6, (*) eKH (**) w n rjiaa ia-
jiapAan OHJiaHHHr ma^jiyM 6Hp ciipTH ojnwtaAH. O^ar^a, F, 'f, X  #yH*nnBJiap ya- 
jiyKCH3 Ba ^3jiap«H«w jjaMMa apryMCHTJiapH 6yjSiwa ys.nyKC«3 AH^epenUHajiJEanyBm  
4>ynKUH5iJiapAHp. B iip  napaMeipjiH Ba hkkh napaMeipjiH C.o. hh 'raAKHH ^HJimuAa oh- 
jiaiiHHr Jpawacu TyuiyimacH (^. OrHCaioinaa) My^HM pojib fibiafiAH. Biip napaMexp- 
/iii C.o. hhht ypaMacH eHHJiyBTH cnpT (k,. Pa3EepTuBaiom,aHCfi noaepxHocTL) ^e6 
aTaJia^H.

CEPPE-*PEHE <W)PMVJIbl —  CEPPE-<t>PEHE <K)PMyJIAJlAPH —  i-rp* ^mshi^- 
hhht ypHHMacH, HopMajiH Ba 6HHopMajiH OnpjiHK BeKTopjiapHHHHr efi y3ynjiHrH 6yftHia 
oJiHHraH ^eCHJiajia^H e#ejiwacHHH yuia BeKTopjiapnnnr yajiapH opt^ajm w^oasjiobmh- 
(JiopMyjiajiap. A rap  t, », b —  uoc pasmHAa ypitnwa (i^. KacaieJibHasi), uopuajib (^.) 
Ba 6HBopMajiHHHr (i^.) 6hpjikk BCKTopjiapH 6yaca, y  ^oji^a C .— 3>.<j). t^yfittAarH KypH- 
(tHiu^a 6yjiaAH: •

^ • = * ( s ) n ,  =  —  k(s) t +  x(s) b, ^  =  — H (s)n , (*)

f,y epp.a k(s) Ba x (s) jrap moc paBHtuAa s r p n  '»H3Hnnnnr srpHjiHrH Ba 6ypajiitutHflHp 
(k. Kpy*teHHe). k(s) b » x ( s )  h h  6HJir»H ^ o ji^ a  C . — flatt $o3flajiaHHJiraHj*a 
srpH MH3Hi^Himr MeKJiH TCHrjiaMajiapiiHH H3jia6 TonHiu (*) ,inr})([)epeiiui?a.n TeHrjiaMa- 
Jtap CHCT€MaCHllH Ba

r fM _  
ds — t

TettrjiaMatiH HHierpajmaiura KejirnpHJtaAH, 6y epaa M (s) —  arpn  "mawyinnr jiara- 
pVB«ii paAHyc-BeKTopH. k(s) Ba x(s) ^ap ^atmafi 6yjiratiAa tot^opHfla aiTHfi y ru jira a  
ciicTeMa aKKaio-aroHa e>iHMra ($a30Aaru Ea3HHTra ^a^ap  atiH^JittKAa) ara 6y j»ft«  
flerati TeopeMa ypHHjiHAHp. C .— <!>.<}>. SatsaH Opetie (bopMyjiajiapn a^6  arajiajiit.

C E T b  J IH H H ft  Ha noBepxHOCTH —  cHpTAara H H 3H KJ1A P  T ^ P H  —  cHpTAarn mh- 
SH^jiapHHtir oapaMeipra chjijihk 6ofjihi^ Syjiran dHp napaMeTpjiH oiuiajiapnHHMr ^ap 
^aHAafi >kv4>™ (h. CenteficTBO jihhiiS). flH^t^epeHuaaJi reoMeTptiHAa M .t. h vk th h h it  
utyHAafi 6np aTpcxJiHAa ypraHHjiaAHKn, 6y aipo^A a oHjiaJiapAaH .\ap CHpHHHiir mh- 
SH^jiapH 6np-6HpH CHJiaH KecHutMafiAH, ^ap xhji oHJiaJiapra KapaiujiH 6yjiraH 
jiap  wy^TH 3ca HKKato-aroHa HytfraAa KecHanaAK.

T y p ja p ' ua3apH«CH AH$tj>cpeHiiiiaji reoMeTp«5fflHHr MyjyiM 6©6h ^wco&jiatiaA*. 
Miicojijiap'. arpnjinK  >fH3«njiapH  Tyj«H, acHMHTOTHK 4 . t .  ea Oomi^ajiap.

CEHEHHE b ofijiacrit pawioHajibKfeix m hccji —  pannouaji cotutap cot$acH»ar* 
KECHM — pauHoitaji coiuiap TyiuiaMHHH ^yfiHAartt atapTjtapHH nanoeTJtaMTnpysq* 
ttxKHTa A  aa  B  ctnttjira 6 ^ o a m : 1) Jjap 6 a p  c n ti^ A a  KaMHAa tJHTTa c b b  6 o p , 2 ) ^ a p  
fiop pauttonaji co h  CHtK^jiapA*fl ©HiTacura sa  <|»j$aT G nrT acH ra ^apflT H Jiran , ‘i ) A  
c >*!•<])A a m  ( a a c r A a r *  etca M atw ar« ) ^ a p  t^asA afi coh  B  CKH^AarH (to^opw A sr*  «** 
ynrAarn), $ a p  na«A aft GOHAaH k h i h k .  K. Jiap  yM ryp C yjM um  MyMKHtt: 1) 6HpHt«iii 
A  c h h $ a 3  3Hr K aiT a r  coh  6 o p , 2 ) i ik k h h h h  B  c w t$ A a  am  khm hk r  coh  6 o p , 3 )  
CnpHHMH A  CHHijiAa m t  K an a  coti fiyt^, h kkhhm h B  CHii<J)Aa stir khm hk coh  fiyt^. 1
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Ba 2- ^o/uiapA a K. pam tona.i r  cohhh  aimi^jiafiAH. 3- xo/iAa K. nppaiiHona/i coiihh 
aH H ^aftflH . B apqa xa^HKHH coHJiapHH ncan in n n r 6y  ycyjiH tm  Ae^eKHHA TonraH. 
Arap xai^m^HH con.uap co^acH A arn K . hh 6y n ra  yxu tau i T atpH ^/iaeak , y  xoji.ua 
^e,neKHii;i reopeMacH f-\iiKHKUH coHJiap TynjiaMH y3JiyKCH3JinrHHHHr x o ccac a )  uiyH- 
a a n  n d o p ar 6y.'ia;(HKH, 3- xo.'i 6y jinum  MyMKim 9Mac Ba 1-T yp , 2 - Typ K. jiap rn - 
Ha SyjiHiuH MyMKHH (k . ZlejeKHH^oBO ceqenne).

CEHEHHE flEaEKHHAA — flEAEKHHfl KECHMH (vx. fleA eKm « 0B0 ceweime).
CEHEHHE 30J10T 0E  —  OJITHH KECHM ( ^ .  3 o .io T o e  A ejie im e).
C)KATbIE 0T0BPA)KEHH51 — CHKHJITAH AKCJIAHHLUJIAP —  MeTpHK (Jiaao- 

Aarn ^HCM-TynjiaMHHiir y3-y3iira aKCJiaHiii'j.Tiapn; 6y aKCjiaHHmjiapaa Hy^TaJiap opa- 
CHAarH Maco<J)ajiap KHlipa!iAH (cH^iuiaAii)- AmiKpoi^ i^hjih6 aH nanfla , 0 <  0 <  1 
mapTHH naHoaTjiaiiTHpaflHran myHflaft 0 coh MaB>KyA CyjicaKH, 6yH^a p{Ax, A y ) : 
: p(x, y)  <  0  6yjica, A  aKCJiaHHui C.a. ae6 aTajiaAH, 6y e p ja  x, y  — iyicM-TynjiaM- 
HHHr HXTHepnft Hyi^raJiapH, p{x, y)  — x  Ba y  opaciiAarH Macocjia.

>^03HprH 3aM0H MaTeMaTHKacHAa cfii^H .iran  aKc.ianHLUAa TynjiaMHHHr i$y3FajiMac 
nyf^TacH MaBJKyAJinrH ea 6y Hyi^raHHiir ;iro lajmrH TyFDHcnAa TeopeMa 6op.

A i H . r .  n e T p O B C K H f t ,  JleKHHH n o  TGOpHH 06blKH0BeFHbIX flwM-epeHHHaflfeHblX 
ypaB H eH H ft, ro c T e x H 3 A a x ,  M .  —  J I „  1 9 5 2 .

n n

C H rH A TyPA  — C H rH A TyPA . ^  ^  a i j  x t Xj KBaApaTHK (JiopMaHHHr cnrna-
i =  l j  =  i

T ypaca —  6 y  (jiopMa HiiepmmcniiHHr Myc6aT HHAeKCH ( h;. Ilojio>KHTeJibHbift hha^kc)
( î . OTpHuaTejibHO-onpeAejieHHaa K BaA painiiiaa 

(tiopMa) opacHAarn aftwpMa.
CHFHyM o t  x  —  x  HHHr CHrHyMH— xa-. 

i^hk,hh x  cohhhht (J>yHKUHJiCH 6yjm6, x  Myf6aT 
6yjiraHAa ([lyHKUHH 1 ra  TeHr, x  HOJib 6yji- 
raHAa iio.Tra T en r, x  MaiKbim 6y jiraH A a —  1 r a  
Tenr. By (jiyHKUHH s i8 n x  ®KH s8 n x  chmboji 
6njian 6e.irHJiaHaAH- IUyHAaft Khjih6,

i +  l ,  arap  x  >  0 oyjica, 
sg n A :=  |  0, arap  x . =  0 6yjica,

l — 1 a rap  x  <  0 6yjica.

y  — s g n  x  (})yHKUHn MaTeMaTHKaHHtir >(ap xhji 
MacajiaJiapHAa HmjiaTHjiaAH. y  =  s g n  x  <j)yHK- 

UHHHHHr rpa((>HrH 2 5 9 - pacM Aa K y p caT H jiran . y  =  s g n  x  (jiyHKuHHAaH (JjofiAajiaHHUi mh- 
cojih  TapHKacHAa uiyHH nafiA  HHjia.\m3KH, h jia h 3  K ypcaT K im n 2  r a  T enr 6yjiraH A a 
KOMnjieKC coiiAan (i^. KoMnjieKCHbie 'iH c;ia ) hjiah3 'iHi^apHiii (J)opM v.iacn KyfiHAarn'ia 
e3HJI3AH!

v  Z + b i  =  *  j /  g + X ^ + y  +  ( ( s g n  b) y  z ^ + l V  +  fc!,
“ 2

/IaT, signum  — Hiuopa.
CHJIbBECTPA KPHTEPHfll— CHJIbBECTP KPHTEPHftCH —  KBaApaTHK (jiopMa- 

HHHr MycSaT aHHiyiaiiraHJiHK KpHTepnftcH: KBaApaTHK <})opMa MaTpnuacHHHnr 6ap ia  
6oui MHHopjiapH Myc6aT 6yjiraHAa Ba (j)ai^aT myHAarHHa KBaApaTHK (jiopMa Mycbar 
aHH^Jiaiiraii 6yjiaAH. MaTpnuaiiHHr 6oui mhhoph MaTpnuaiiHHr AacTJia6KH k  Ta caipH  
BaycTyHHAaH Ty3HJiraH m hhopahp.

CHMMETPAJlb T0'ieK A  h B  — A  Ba B  Hyi^TaJiapHHHr CHMMETPAJIH — A B  
KecMara nepneHAHKyjrap ^oJiAa VHHHr ypTacHAaH yTyBHH TyppH >ih3H^. A  Ba B  Hyi^- 
TajiapHHHr C. A B  KecMaimnr C. Ae6 ^aM aTajiaAH. A B  KecMaHHHr (A &a B  ny^ra- 
jiapnHHr) C. yHHHr cHMMeTpmi yKHAHp. A B  KecManHHr C. yHHHr ypTa nepneHAHKy- 
asipH eKH MeAHaTpiicacH a c 6 ^aw aiajiaAH.

6HJian yHHHr Man(j)HH HHAeKCH

y

# ,

- 2  - /  0 f  2  X

-1

259- pacM.
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CMMMETPH4ECKAH r p y n ilA  —  CHMMETPHK r P y n n A  — n Ta MCMenTAaa 
Ty3MJiran ypHHra t^ftHiujiapHHHr ypnwra nySHmjiapnH KynafnnpHLU aMaJiHra(n- 
yMHOweHHe no^CTaHOBOK) HHcfiaTaH ojWHrafi rpynnacw. n! sJteMeHTH 6yjia,iH. 

CHMMETPHHECKAJI MATPHU.A —  CHMMETPHK MATPHUA —  60111 Ana ro in - 
jiHra HHc6aTaH CHMMeTpHK 6yjiran sjieMeHTjiapH TeHr 6yjiran, hwih aLj  =  aji 6yjiia i 
KBaflpaT MarpHua.

CHMMETPHMECKA51 PA3HOCTb mhokcctb A h B —  A Ba B TynjiaMJiajJHfmr 
CHMMETPHK AflHPMACH — TynJiaMJiapHH aHHpnui (i .̂ Pa3H0CTb miiowccti)) p.a 
TyiuiaMjiapHH nyiuHiu (^. 06teflH4eHHe mhojkcctb) aMaJiJiapii epAaMHAa A  Ba B 
TynJiaMjiapflan ^ochji ^HJiHiiaAHran TynjiaMflHp. Arap A Ba B TynjiaMJiapHHHr C.a. 
hh A ®  B  chmboji 6njiaH 6?jirnjiacaK, TatpHtbra Kypa: A <5? B =  (A \  B) U (B ^A) 
6fjiaAH- T .c . a. yMyn ^yftHAarn ^oHVHJiap ypHHJiH^Hp:

A ®  B =  B ®  A, (A ®  5 ) ®  C =  A ®  (B ®  C), 

A u  (B ®  C) =  (A n  B) ®  (/1 n  C), A ®  B =  (A U f l ) x ( 4  (1 B). „
/JeMaK, A sa B  TynjiaMJiapHHHr C a. uiyH^aft a-ieMemjiapHHnr TynjiaMH ^KaiiKii, 6y 
SJieMeHTJiap A eKH B Tyn.naMJiapHHHr KaMHAa 6HTTacnra KHpa.nn, jickhh yjiapHi!i,r 
KecHUiMacHra KHpMaftAH, h lh h  A Ba B TyiuiaMJiapAait 6HTTacnra Ba rtia^ai 6in ra c H ra  
KHpaAH. T .c .a .  h h  TynJiaMJiap ycTHAa 6a*apnjiaA H raH  6oinF;a aM aJiJiapra T ai^ocJiatti 
y iy n  TeoperaKo- MHo>KecTBeHHbie oiiepau,HH TepMHHHra ^ a p a n r .

Mhcoji: arap A — wy<l>T coHJiap TynJiaMH, B  —  3 ra Kappajnt coHJiap TynJiaMM 
6yjica, y  ^OJiAa A ® B —  2 ra eKH 3 ra 6yjiHHa/iHran, jieKHH 6 ra 6yjiHHMafiAi'raH 
coHJiap TynjiaMH 6y.aa^H.

C H M M E T P H H E C K A J I <l>yHKU,Hfl —  C H M M E T P H K  W H K U H J I  —  yarapyBiHJta-
pHHH ^ap  i^aH^aft ajiMaiUTHpraHAa ysrapM aft^nraH K^n apryMeHTJiH ({lyHKHH^, 
h,mh i^yfiHAarH TeHTJiHKHH ^anoaTJiaHTHpaAHraH Kyn apryMeHTJiH f ( x t , x2, . . . ,  x„) 

(jjyHKUnn:
f ( x 1 , **, . . . .  x„)  =  f ( x , lt x l t , . . . ,  x ln),

0y ep^a ( !  ?  ‘ 1 ’ f  | —  HXTHepnft ypHHra ^yftHiu (t .̂ rioflCTaHOBKa).
\ l l  l *  . • • t f l/

/  n \k n n

I ^  xl 11 ^  xi  ’ n  C4>- Jiap opacHfla 9;ir My^iiMH Ba hxiuh ypraHHJiraFH chm- 

\ f  .= 1 /  i =  1 / = 1

MeTpHK Kyn^afljiapAHp. C.t|». HHHr acocHft TeopeMacn: ^ap i^aHAaft 6yTyH patiHOHaJi 

C. ij). acocH l 3JieMeHTap C.({). JiapAan Ty3HJiraH 6yTyH pauHOHaJi $yHKU.HH CH(J>aiHAa 

HroHa paBHuiAa TacBHpjiaHaAH:
rt n

o, =  Xt +  xt  - f  . . .  +  xn, a 4 = .  2  *i*b a 3 =  2  Xi Xj Xk'
1 , / = 1  ( . / . * = 1

n
^  ^  Xfi Xfa ■ ■ . Xlfct • t ■ , IJfl x L x% . . .  x n

(A hfhhah y3apo Tenr CyjiM aran i t , i t , . . . ,  coHJiapHHHr KOM6HiiauHacH 6yfiHqa 
ojiHHaAH). A rap  apryMeHTJiapHHHr ^ap  ^aHAafi >Ky({)THHH ajiMauiTHpraHAa (fiyHKUHH- 
HHHr H uiopacn y3rapca , (jiyHKHHH i^hhluh^ chm m ctphhjih  (JiynKHHSi AeftHJiaAH.
UIHK CHMMeTpHHJIH ([)yilKU,HH fft , ff2..........CT„ Ba ff =  FI (X( —  Xj) Jiap OplgtJlH pa - 
unonaji paBHuiAa H({>OAaJiaHaAH........................................l<>

A ,(a fi. : A. f .  K y p o m ,  Kypc BbicuieB ajireSpbi, <J>H3MarrH3, M ., 1962; J l .i l .  O k y  h e b. 
Bbicuiaa ajire6pa, y>ineflrH3. M ., 1958. ' . "

C H M M E T P H 4 E C K H E  M H O r O H J lE H W  —  C H M M E T P H K  K y n \ A A J IA P — K- C hm

M eipHiecKaa (jiynKunH.
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eHMMETPHWHhlE TOMKH

emHMETPHHHblE TOHiKH — CHMMETPHK Hyi^TAJlAP: 1°. EHpop /  rytfm  
MH3H ^ a  HHcfiaTaR C. h. — l ra yxKa3n.iran nepneHAHKy^mp TjrpH MH3Hiy^a /  ^ob 
rnwfl TOMOHfla Ba yH^aH TeHr Maco$afla eTyBMH hkkht3 M Ba M ' ny^Ta. Eymia t 
-ryfffH' cHMMeTpHH y^H  fle6  a ia ^ a f lH .

2°. B n p o p  0  HyHTara HHcSaTaH C. h . — 0  a « h  y  ra^Hran T^FpH MH3H^fla 0  
H yitraxm  hkkh Tapatyna Ba yHflaH TeHr Macocjia^a $Tybm h hkkhts M Ba M' nyivra, 

jiih h  OM=OM'.
CHMMETPH5I -  CHMMETPHfl. 1°. Bapop Q t c k h c -  

jiHKAa §TyB>)H l TyFpn HH3HKf^a HHcSaraH C. 6 y  TeKKCJinK 
Hyi^TajiapHHHHr y3HHH-y3Hra uiyH^afl ajiMauirapHuiHflHp- 
kh , 6 y  a^MauiTHpHUifla ^ap 6np  A  Hyi?ra yHra /  T yppn 
MH3H^Ka HHc6aTaH CHMMeTpHK 6 y jiraH  A ' H y ^T ara  yTa^H  
(2 6 0 -p acM ). /  TyFpn mh3hi; C . yi^H « e 6  ^aM aTajiaAH,
TyFpH MH3HI^a HHCfiaTaH C . 3Ca yn CHMMeTpHHCH, eKH 

TyFpH mh3h^a3h aKCJiaHHiu, 6kh T^rpn MHSHiyiaH Ky3ry- 

jih aKCjiaHnm &e6 araJiam. C. TeKHCJiHK Hyf^TajiapH- 

HHHr ysapo 6np ^HftMawiH Ea hhboak>u,hoh MocjiurHAan 

H6opaTflHp (i .̂ Hhbotojuhji). Sfy C . aa  KecMaHmr y3yH- 

jihth y3rapMafiflH, (JwrypaHHHr jKofijiaiiHuiH n,apaMa-^ap- 

uiiiCHra j3rapaflH, 6HHo6apHH, yi^ C . hkkhhhh Typ ^apa- 

K3T 3K3H (l .̂ /^BHJKCHHe). C . fla T^FpH MH3H^Jiap TyrpH 

iH3HKJiapra aiijiana/tH, 6ynfla C . y^Hra nepnenflHKyjinp 

TyFpH MH3HH;.iap y3-y3Hra afijiaHaAH, C . yK,H aca î ys- 

raJMiaA noJiraHH ^oji^a Hyi^TaBHfi-Ky3FajiMac (Hy^TaBHH-HHEapHaHT) 6yjin6 ^oJiaflH, 

yirnnr ^ap 6hp Hy^racH Kym Hyn;Ta 6y.ia,iH ilBofiHaa ToiKa).

S^k, C . T yuiyhqacH  reoMeTpHK a c a u i r a  o h a  ( ^ .  TeoMeTpHMecKHe nocT poeiiH s) 
m a c a jia jia p  e q n u j, w yijiT  (JjynKunsi (^. T pa^H K  (J)yHKUHH) rp a ^ H rH im  f ic a u v  apxHTeK- 
i v p a ,  K ,pHcrajuiorpa4)H5i, ra3M OJira r y j i  CocHuiAa Kyn i^yjuiaHHJiaA . S fy jiapH  n a p a j i-  
jie ji 6 y jiraH  HKKHTa yK C . h h h t  KynafiTMacH n a p a ju ie j i  KyMHpHoi 6y jia /;H  (i^. I la p a j i -  
jiejitH bifi n e p eu o c ), yKJiapH Kecniiia,HHran HKKiiTa C . h h h t  KfnafiTM acH 6hphh<jh 
y w a  HncCaraH  >;aM, h k k h im h  yi^Ka HHcfiaTaH jjaM C. 6yjiM afiflH , ht>hh reKHCJiiiK/ia- 
f h  6 ap q a  C. Jiap  TynJiaMH 6epn.ar$m  y ^ j ia p r a  H «c6aTaH  enni^ 6y jiH iu  x o c c a c n r a  sra 
6yjiM afi/;H . B o m ^ a q a  cy 3  6HJiaH aftT ra itA a, TeKHCJiHK/iarn 6apM a yi-; C . jiap ii Tyn- 
jiaMH rp y n n a  (i^.) 3Mac.

2°. Enpop Q TeKHCJiHK/ia eTraH O Hyi^rara HHc6aTan ciiMMeTpiiH 6y TeKHCJiHK 
nyKTajiapHiiHur uiynAafi ajiMauiTHpHJiHuiHAHpKH, 6yHAa xap Cnp A Hyi^Ta 0  Hy^rara 
imc6aTaH y3iira cnMMeipnK 6yjiran A ' Hyi^Tara yTaAH. ByHAa 0  fiyKTa C . MapKaaH 
ne6, nyi^Tara HHc6aTaii C . sca MapKaanfi C . Ae6 arajiaAn.

MapKa3Hfi C . ^yH H A arn ajiM aiuTH pm iuiapA Hp: a )  TeKitcjiHK Hyi^rajiapHHHHr y3apo  
Cnp l^HfiMaTJlH aJIMaiUTHpHUW, 6 ) TeKHCJlHK Hyi^TajiapHHHHr HHBOJIIOUHOH ajIMaUiTH- 
piiuiH , b) TeKiicjiHKHH (p =  180° 6ypMaKKa 6 y p m u  aJiM auiTHpmuH Ba r )  j^apaKaT a ji-  
MauiTHpHiHH. M apKa3Hfi C . yi^ C . HiujiaTHjiaAHraH c o ^aJ iap A a  nyjuiaH H JiaA H .

TeKHcJiHKAarH C . MapKasJiapn TypjiHMa 6 y jiraH  h k k h t3  MapKa3iifi C . KynafiTMa- 
ch  TeKHCJiHK Hyi^TajiapHHHHr napaJiJieji KyMHpHjiHiiiHAHp ( k - IlapajiJiejibHbifi nepeHOc). 
TetuicSiHKKa HHcOaTan CHMMeTpHJ? Ba (}>a30AarH nyi^rara n H c6aian  C . jiap y,aM xyAAH 
HiyiiAafi TatpH^ijiaHaAH- T j/Fpn m h 3 h k i^  ( y i ^ a ) ,  § k h  H y iv ra ra  (M apK a3ra), eKH l e -  
KHCJiHKKa HHc6aTaH CHMMeTpHK 6 y jira n  (fjHrypaiiHHr x o c c a c n  ^aM C . a ?6  aiaJiaAH; 
6oui^aMa k,hjih6  aftTraHAa, CHMMeipHH —  C . y ^H , 6 k h  C . Map:-;a3H; Skh C . t c k h c -  
jiH ni 6op  4>HrypajiapHHnr xoccacHAHp.

CHMHJIEKC —  CHMriJIEKC. Kec.wa 6 n p  yjmoBJiH C . Ae6 a iaJiaA H . Ta-bpiiflira 
Kypa, hkkh  ^jimobjih C . — y'ifiypitaK, yM yjiqoBjiH C . —  rerpasA p. B y  ep ^ a  y ii6yp- 
<iaK Ba TerpasAP moc paPHiuAa hkkh vjimob.™ na yM yjiMosjin enHn; c o x a  (n- 0 6 -  
JiacTb 3aMKHyran) cntjiaiHAa i^apaJiaAH. n yjiMOBjiH E b k .th a  (J)a30CHAa yMCypMSK 
(TeTpa^Ap) TywyHMacHHH yMyMJiaiUTHpybmh n yjiMOBjiH (Ju irypa C . a c 6  aTaJiaAH. 
AnHKpoi^ i^hjih6 afirraHAa, n a?jimobjih C . — n yjiMOBJiH E b k jih a  4)330Ch nyi^TajiapH- 
HHHr i^yftHAarHMa TaBCH(j>jianaAHraH TynjiaMHAHp. 5o. ? i .............. %n ^a p  n  yjiMOBJiH
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Ebkjiha ())a30cn^arn inyH.T,aii (n +  1) BeKTopjiap fiyjicHHKH, 6y TynjiaMHHiir ^ap i^an- 
Aaft n  BeKTopn CyiyH (})a30H!i»r CaancH CyjicHH. CHMnjieKC

CoSo +  C ^  +  . .  . +  Cn|„

BeKTopjiap CiiJian CepMjiaflnraH Hy^TajTapAan HCopaTAHp, 6y epAarn Ci Koatlnbnmi- 

eH T jiap  (i =  0, 1, 2, . . .  , n) MaH<j>HH CyjiMaran xap  ^aiiAaft coHjiap 6yjin5 , \viap- 
HHHr C„ ( \  +  . . .  + C n HHFHIfflHCH CHpra TeHT. C . HHHr P Ta TafiHH Ci KOHf|)- 

4>HU.HeiiT^apH HOJira TeHr 5 y .ira n  ayi^TaJiapH C . hhht ( n —  p) yjmoBJiH Si^hhh xochji 
i^HJiaA», paBiiianKn, Cy Sk (n — p) yjmoBJiH C. nau HCopaT^Hp. IIIyHflafl i^hjihC, C. 
hh. r  C *  , AOiia (n — p) y/moBjin,ei^H, xycycn ii ^oJiAa n - f  1 ,10113 ( n —  1) yjiMOBjjH 

g^n OyjiaAH. n yjm oBjm  E b k jih a  t{)a3ociiHHnr Capqa KyneKJiapn opaciiAa C. nnnr 
( n —  1) yJiMOBjiH eKvTapn cohh 3ht k h w k  Cyjiaan. B y >KH^aT/(an ^aparaii^a, C . —  3iip 

coAAa Kyne^Anp.
C. KOMQHHaTopnK TonoJiorHHHHHr («;. KoM6HiiaTopHaB TonojiorHH) My^HM Tyu:yH- 

qacHAHp, C. Himr xoccajiapn H^TncoAHHnr MaTCMaTHK MeTOAJiapiiAa (cHMnjieKC-MC- 
TOfl) ra r6Hh; 3thji3AH.

J la T . simplex —  co/wa.

A fla 6 .: JI. C . n  o  h  t  p  n r  h h , O chobm  KOw6HHaTopHOft Tonojior«H , FocTexH3AaT. M . — 
— Jl., 1947.

CMMnCOHA <KOPMyjlA — CHMIICOH 4>OPMyJ1ACH. 1°. HHTerpajira oha C.
—  HiiTerpaJiJiapiiH TaitpnCHH ^HcoCjiaui (jiopMyjiacH. B y  (fiopiviyjia napa0ojiajiap  

4>opMyjiacH (i^.) ^eC \a w  aiajiaflH .
2°. )K«cMJiap x;ajKMnra oha C. (J>. — hkkh acoca napajuiejx C^JiraH wncMJiap 

^ajKMHHH ^ H co O jiau i (JiopM yjiacH :

h
V =  ~Q~ (Q« +  Qb +  /K?c)>

f ty  e p A a  Qa nacTKH a c o c  k>3h, Q* —  lo ^ o p H rH  a c o c  103«, Qc —  h o tc m  ypra KecH - 
M h h h h t  K)3H. B y  e p ^ a  wHCMHHHr $pra k c c h m h  f le r a H « a  jk h c m h h  yHHHr a c o c j u p u  
TeK H C JiH K jiapH ra n a p a ju i e j i  C J/jiraH  bb 6 y  reK H C JiH K jiapA an 6 a p a e a p  y s o ^ jiH K fla  v  p- 
ra H  TeKHcjiRK 6 n jia H  K e c ra n A a  ^o ch ji 6 y j i r a n  ( f n r y p a  H a a a p a a  TyTHJiaAH. )K ncM H H ur 
C aJia iiA Jin rH  h  C n jia n  C cJ irH J ian raH .

>Khcmji£ip (kcchk tiHpaMHAa, uhjihhap, iuap Ba $oKa3o) ^ajKMJiapmiHHr MaKTa(5- 
^a ypraHHJiaAHran icyn (})opMyjiaJiapH C. abh xycycnft ^oji cHijiaTHAa KejiTnpntf 

iiHKapHJiaAH.
CHMCOHA nPJlMAH — CHMCOH T!PFPH HH3HFH — afijiaH ara hhk h  MH3HjuaH 

yqCypiaKHHnr TOMOHJiapnra afijiaHaHHiir ^ a p  ^aHAaft M  Hy^TacHAaH TyiiiHpHjiran y c  
i a  nepneHAHKyjinpHHHr acocjiapH §TraH T^ppH MH3Hi^AHp. By Typpn qH3H^Hmir CfiM- 
coh TyFpH MH3HFH AeflHjimuH xaTo; yHH aBBaJio B aJiJiac TonraH.

CHHryjlflPHAH MATPHUA — C H H ryjIH P MATPHUA — xoc MaTpHuaHHnr
xyAAH y3H  (i^. B w p o w A e H H a s i '  M a T p n u a ) .

CHHTE3 — CHHTE3— Myjioj^a3a  io p h th u i Skh hc6o t  k,hjihui m ctoah  (ycyjiH) 6yjiH6, 
6yHAa HOMabjiyMAan MawiyMra, H3JiaHa&TraHAaH 6epHJiraHra ^THJiaAH. C. ojihA Ba sjie- 
MeHTap MaTeMaTHKaHHnr 6apna 6yjiHMjiapHAa ^JiJ iam uiaA H . T apiH  reoMeTpHH Teopc- 
MacHHii hcCot ^HJiHuiAa aHajiH3A3H (i^.) —  C. iiHHr aKCHAaH, s m h  TecKapn TapTHCAa 
ropHTHJiraH Myjioj{a3a, uiyiiHHrAek h h a y k u h h , aHajiorHfi Ba 6omi^a ycyjuiapA an 
(JiofiAaJiaiiHJica ^aM reoMeTpHHHHHr KynMHjiHK TeopeMajiapH OAaTAa CHHTe3 ycyjiH 
CHJI3H HcCor ^HJIHIiaAH.

C. ra  oha mhcoji. « > 0  CJrJiraHAa a +  — > 2  SKaiiHHH hc6ot khjihht. Typ-

pn CyjiraH (a —  l ) 2 »  0 (* ) TeHrcH3JiMKHH 0JiaMH3. (* ) TeHrcH3JiHKiiii n% -f- 
+  I >  2a (**) KypmiHiUAa eaaMH3. (**) nn iir  HKKaJia tomohhhh a ra (n  >  0 ) Cy-
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jih 6 , H 3Jia«aeTraH  a +  - j -  >  2  re»rcH3JiHKHH TonaMH3. TenrjiHK Hmopacw . a  ==,1

f iy jira n A a rn n a  6y jia flH .
TapHH C. anajiH3ra ^aparaH^a MaHTHi^Hft My.ioxa3a iophthiuhh KaMpox, pHBOw- 

jiaHTHpca-fla, yi^yBHHjiapHHHr TyuiynHm n yqyH aima i^yjiaftAHp. C. hh HiiiJiarraHfla 
yi^yBHHJiap TycM0Juia6, naccHB Myjio^a3a iopHTafl,Hjiap; OyH^a 6Hpop wyMjianii hc- 
CoTJiaiUHH HHMaaaH 60111 JiauiHH aHrjia6 ojihiu ^hhhh, aHajiH3 ftyjiH 6HjiaH Myjio^a3a 
»pHTraHHMH3Aa aca bhhi^ Ba hjkoahA (})HKpjiafiMH3, 6npop wyMJiaHHHr HcfioTJiaifHui 
iiyJlHHH 3KTHB ^HflHpaMH3. '

C. ^ e n  ^a^oH  cotfi ^o jiA a  ynpaM aiiAH, 6ajiKH ^aMMa Ba^T y n ^ a  aHajiH3 3JieMeHT- 
jia p n  6yJiaAH, 6yH ^a aHajiH3 TyjiHi^ S k h  ^HCMan o f3 3 k h  HinjiaTHJiHmH MyMKHH, C. 
f.H jiaH anajiH 3 ^ a p o  6 o fjih i^  Ba 6 Hp-6HpHaaH aw pajiM acA H p. ‘

MaTeMaTHKa y^HTHijJfla C. ^aM, anajiH3 ^aM f^yjfJiaHiuiaflH.
CHHTETH4ECKAJI TEOMETPHfl — CHHTETHK TEOMETPHa — $nrypajiapHHHr 

xoccajiapH H H  CHHTeniK ycyji acocH A a (k;. CHHTe3) ypraHyBHH reoM eTpHH^Hp; auaJiH- 
t h k  reoM eT pnafla  (k;. ) s c a  ({m rypaJiapHHHr x o c c a .ia p n  a j i r e 6 p a  Ba K oop^nnaT aJiap  Me- 
t o a h  acocH^a ypraHHJiaAH.

A eK apT Ba $ e p M a  aHajfHTHK reoMeTpHHHH a p a T ry n ra  i^a^ap  co(j) C . r .  6 ^ jiraH , 
M acajiaH , riH<J)arop, AnojuiOHHfl, E bk jih a  Ba fio m i^a jiap  K a6n i^aAHMrH reo M erp jiap - 
hhht a ca p jia p H ^ a  uiyHAaft 6 y j i r a n .

TeoMeTpHHAarH aftHH 6 n p  MacaJiaHH chh t6 thk  y c y j i^ a  ^aM, aHajfHTHK ycyji^a 
^;im 6aeH  3t h u i MyMKHH: M acaJiaH, kohhk  KecHMJiapHH ( s jijih iic , napa6ojia, rjinep6o- 
jia , k .)  jlaH A ejieH  c<bepajiapH  epAaMHAa, C. r. MeTOAH epAaM H^a e a  aHaJiwrHK ,reo- 
M erpnsi MeioAH (KoopAHHaTaJiap fosich a c o c n n a  a j i re 6 p a  m ctoah) 6 HJian yp ranH u i
MyMKHH.

y p T a  M 3KTa6Aa y p raH H JiaA H ran  r e o M e r p n n , m ynH H r/ieK , KpncTpyK TH B re o M e rp H a  
reoMetpHK acauiJiap HaaapHHCH) Ba aHaJiHTHK annapaT nuijiaTHjiMacAaii rioticejie, 

lllajib  Ba Ulreftuep cthjiha3 6aeH arHJiraH npoeKTHB reoMeTpnn C. r. i^aropMra 
K H p a A » .

Afla6.: H 3 B O j i b C K H f t ,  CHHTeTHqecKas reoMeTpHa; yqneflrHa, M ., 1940; A A ji e p, TeopHH 
reOMeTpHHecKHX nocTpoeHHft, y<meflrH3, M . — JI.,  1940; H. <1>. M e  r b e p  y x H H, n p o e K T H B H a s  

reonieipHH, y  'ineArHa M .—Jl., 1953; >K, A j a u a p ,  SjieMeHTapHaa reoMeTpaa, yqneflras , M.— 
— Jl.,1958.

CHHyC — CHHyC — TpHroHOMerpiiK cfiynKUHiJiapAaH (*;.) 6npn 6yjfH6, ,s in x  6h- 
jiap 6ejiriiJianaAH (x — apryMeux} Ba i^yHHAarHHa ; Ta-bpH(J)riahaAH. OpneHTHpjiaHraH

TeKHCJiHKAa Typpn 6ypnaKJiH xOy AeKapT K00pAHHa- 
Tajiapn cHCTeMacH (261-pacM). ,Ba. AOM 6ypnaKKa TeHr 
6yjiraH a 6ypnaK (eKH x 6ypqaK) TaHjiaS ojiHHran 
6yjicHH; 6y  dypqaKHHiir yHH KoopAHHaTajiap 6ouiHAa, 
i^y3FajiMac tomohh Ox vk, 6hji3h 6np xhji, K,y3FajiyB- 
•ih  (y3rapyBHH) OM tomohh 0  ynif aTpo*HAa afijiSH- 
raHAa Ox y^  6hji8h ^ap xhji 6yplaKJiap ^ochji ^HJia- 
AH. a  6ypnaKHHHr (Skh *  6ypnaKHHHr) C. ac<5

y y ;
[• Qjfl | eKH -jpj- iincfiaT ra  aH TiuiaA n, 6y e p ^ a  y  —  a

6 ypHaKHHi,r i^y3FajiyBHH OM TOMOHHra T ernuijiH  h x - 
THepnfi M Hy^TaHfiHr opAHHaracH, \0M\ —  M  riy i^ ta  
paAHyc-BCKTopHHHHr y3yH JiHm . OM KecMa KyriHima 
i^y3FajiyBHH paA nyc-aeK T op Ae6, M HVHTanHiir .Koop- 
AHHaTajiapn s c a  paAwyc-BeKTop ymiHHHr KoopAHHaTa- 
J iap n  Ae6 aTaJiaAH. a  6ypMa:;iiHHr C. ym a 6yp'WKH,HHr 

^ytmuHflCHAHp. C* HiiHr 3 n r  k h h h k  M yc6aT AaspH 2jx  ra ieH F, h i h h  s in  x =  $ in (x  +  
+ 2  n n ) ,  6 y  epA a n  =  0 , ±  1, ±  2 , . . .

C . HHHr aiiHK,.iaHHiu co ^ acH  c o n jia p  yi^HAHp, y im iir  K,HflMaT.iapH coA;acH [— 1 , 1 ]  
cerMeHTAHp. C. — HerapajiaHrau, toi^ Ba (tynHUnsiAHP- • .. < , ,;
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a  6ypqaK 0 ’ « a n  90° r a  ^ a ^ a p  opTraiW fla C., taHreHC (i^.) Ba ceKanc (k .)  Ka- 
6jt, opTa^H.

C . 6HJiaH KOCHnyc (i^.) s l n 2 a  +  c o s a a =  1 M ynoca6aT  op i^a ;in  6oFJiaHraH. ( a  —  
Hap, ^ a n ^ a f t  6ypqaK). By 'bopwyjiaHHHr q a n  tomohh TpHroHOMeTpHK 6np/iH n  ac6  
a ra /iaA H - C . Qnjian KOceKaHC ( k -) s i r u c =  l x o s e c x  M yHoca6aT opKajiH 6oF .iaH raii.
.■ C . HHHr ^ocHjiacH (siruc)' =  cosx tj>opMyjia 6yftHMa ^HcoSjianaAii: x  =  0 6ynva-\- 

Aa (sinx) 'x=0 =  cos 0 =  1, ht>hh y =  sinx  CHHycoHflanHiir x =  0(;/ =  0) Hy^Tacnra 

♦TKa3HJiraH ypHiiMaiiHHr 6ypnaK k o s ^ h u h c h t i i ,  ht>hh 6y ypHHMaHHiir Ox y^iiH:ir 
Myc6aT ftynajiHLHH fiiuiai' j^ochji KHJiran 6yp>iarHHHHr TawreHCH 6npra Tenr. Cm iyc- 
8HHT rpa^nrHHH HcaiUAa (k- Cm iycoHAa) 6y tj>aKTflan (fcoftAajiaHHJiaAH; *  >  0 y iy u  
9«HycoH«a tj =  x TyrpH MH3H^aH (6hphhmh KoopflHHaT 6ypqai<HHiir fincceidpncacn- 
flan) nacT^a eTaflH, x <  0 y iy n  sca 6y Typpn qn3Hiytaii lonopiiAa eiaflH. C. nn;:r

HHTerpajiH | sinx d x — —  cos x  -|- C (j)opMyjiafl,aH ronnjia/ui.

X' Jt5
C . Aapa*a-'IH naropra eftH.iaAH: sin x =  x  —  -gj- +  " g p — • • • (— °° < * < o o ) .

C. HHHr TanpnSHH i^niUiaT/iapniiH ^HcoSjiam/ia 6y  i^aropAaH ({loft/iajianHjiaAH.
C. ra  TecKapH 6yjiraa ^yiiKLUifl apKCHHyc (k-) fle6 arajiaAH- A rap (JiaKaT yTicnp 

a  6 y p ^ a K  T eK uiH pH Jica, a  6 y P 'ia i; i iH H r C. h h h  a  6 y p q a K  K a p u u ic n ^ a r n  ifaTeTH ifitr 
(T ^ p p a  6ypiaKJiH OMM, y'i6yp'iaKAaH) rnnoTeHy3ara HHc6aiH cHibaTH^a T a-b p n ijijiau i 
MyMKHH.

' KoMnJieKC z apryMeHTHHtir C. Ba KocHnycn Kypcan;HMJin (})yHKHHHra 3ftjiep 

(JiopMyjiacH op^ajiH 6oFJiaHraH:

— cos z  +  i  sin z;

6y  (^opMVJia^aH (j)oftAaJiaHH6 , s in  x  Ba c o s x  hh  (x —  ^ai^HKHH coh) c o ^  Maa^yw ap- 
ryMeHTJiH KypcaTKHMjm (jjymcuHH opi^a/m H({)0Aaji0BqH (JiopMyjiajiapHH TonaMH3:

j x  _j_ e- i x  eix  _  e- i x
c o s > := --- n---, s i n r = --------2 i

ex— e~
Arap z =  ix 6y.ica, y ^o/iAa sin ix =  i------ g------ =  1 sh K< ^y ep^a sh x=
—  rHnep6oJiHK CHHyc ( k -).

KoMnjieKC Tei;HCJiHKfla sin z (tiynKuna ^ap Kaiwaft KHftMaTJiaP KaCyji ^Hjia ojia-
^ h . K. CHHycoHAa.

jtaT . sinus — ^aaapHi^JiHK.

CHHyC-BEP3yC yrjia a  — a  6ypqaKHHHr CHHyC-BEP3yCH — ~ ~  (*) hhc-
6aiAHp (262- pacM), 6y epfla .M, —  ^y3FaJiyB4H paflHyc-aeKTop ynHHHHr Ox yn,K;a ry- 
uiHpHJiraH npoei^UHHCH, r =  \0M\. a  fivpqaKHHHr C.- b. 6yH,naft 
(JejirnjianaAH: sinvers a . Arap (*) fla BMX =  r — OMy ^e6 
ojicai;, y  ^ojifla a  6yp>jaKHHHr C. - b. 1 — cos a  r a  Tewr 
fifJiaAH. C. -b . TymyHqacH XVII acp^a KHpHTHJiran 6 y m 6 ,
3^03HprH Ba^T^a fleapJiH HiujiarajiMaftAH. IUyHH aflraS yTHui 
kepaKKH, pyc MaTeMararn n .  JI. Me6HuieB C. - n. TyuiyH- 
qacH MaTeMaTHKaAa mv^hm pojib yftHaftAH Ae6 j;nco6jiaraii.

JlaT. sinus — naaapHi^jiHK, versus— aftjiaHran; sinvers a — 
aftjiaHrau ciiHyc.

CHHyC rHnEPBOJlHMECKHft — THnEPBOJlHK CH- M , 1
HyC (k .). oflo. nacif

CHHyCOB TEOPEMA — CHHyCJIAP TEOPEMACH — 0 pdC
leKHCJiHKAarH TpHroHOMeTpHaHHHr TeopeMacH 6 y j i« 6 , hxth§-
pnft yq6yp<iaKHHHr a, b, c lOMOHjiapH 6HJiaH 6 y  TOMOHjiap i^apuiHCHAa exran  6 y p q a s-  
nap CHnycJiapii opacHAarn 6oFJiaHHumii HcjioAaJiaiiAH: , . ■
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sin A sin B  s in C

fiy  cpA » /?  —  yqSypw aK K a T am ^H  qH 3H Jiran a fijiaH anH iir paflHycH, G ^ e p m  rpHroHO- 
MeTpHO^a C. t. aHajrHTHK paBHuifla i^yiiHflarHqa H^flajianaflw:

sin a sin b sin c 
sin A ~  sin B ~  sin C'

CHHyCOHflA — CHHYCOHflA — y  =  sin x TpHroHOMeTpHK cfiyHKUHniiHnr t J t jw  
CypiaKjiH ^eKapr KoopflHHaiajiapH cncTeMacH^arH rpaijjHTH (263- pacM). 1-bb 3-KOtJp 
flHHaT 6yp>iai;jiapHHHr fincceKTpHcaJiapH KoopAHHaTajiap 6ouiH.ua cHHycoHflara ypHH- 
Ma CyjiaflH; uiyHHHr yqyH x  >  0 i^HftMaTjiapfla cHnycoHfla 6hphh>ih KoopflHHar 6yp* 
MaKHHHr 6ncceKTpHcacHflaH nacTfla woftjiauiaflH. y — A sinfcoj; +  <p) KypHHHUiflarn 

cpyiiKUHHJiapHHHr rpa(j]HKjiapH ^aM cHHycoHflajiap fl(?6 arajiaflH; 6yjiap y  =  sin x  G- 
hh (— q>) ra 6np cypHiu Ba x yn; 6yHHna to MapTa qy3Hiu (cHt^HUt) Ba y yi\ 6yftH>ia 

A  uapTa My3H;u (ch^hui) ftyjiH 6njiaH ^ochji ^HJiHHaflH. ByHfla A coh Te6pauHiu 

aMnjniTyflacH fle6, w — floHpaBHH qacioTacn fle6, q) — (5oiu.mhfhh (}!a3acH fle<5 
iiiajiaflH.

/ fu f in u tu  HUSU*U

264- pacM .

n
y  =  cos x <}>yHKiiH8HHHr rpafjwrH (KOCHnycoHfla) xaM Ox f n  GyfiHMa — - y  ra i»-

p a ju ie ji c y p i j i ra n  cHHycoiiflaflHp, MyHKH cos x =  s in ^ jc - f - f j- J .  C. sjieKTporexHHKafla,

MexaiiHiiafla Ba <J)H3HKaHHnr 6om ^ a  co^ajiapH fla Te6panMa )\apaKar;iapHH ypraHHiu- 
fla yqpafiflH.

M acajiaH , Te6paiiHUijiapHHiir cyHHuiH 3tTH 6opra ojim iM araiifla MaTCMaTHK MaaT- 
HHKHHHr Te6paHiiujjiapH, sjieKTp Te6paHHm KomypHfla to k  Ba KyMJiaiiHm Te6paHHiu- 
jiapn cHHycoHflaji Te6paHiuujiapra mhcoji 6yjiaflH.

B h h t MH3ii^Hniir (i^. BH m opan jih h h r)  flonpaRiiii un/iHn,npniinr yi^ KecHMHflara 
npoeKuHHCH C. 6yjiaflH, yiiHiir aMnjiHTyflacH uHjiHiiflpHniir paflH ycnra, flaBpn aca 
b h h t  MH3Hi^hHHr i^aflaMnra reHr.

AMajifla cHiiycoiifla MOflejiHtiH o jihu . yMyH 6yHflaii ^HJiHHaflH: cTeapnii uiaMHra 
6Hp ^aHMa naeaT  i^hjih6 ron^a i^ofos ypajiaflH, cyHrpa vhh  y n « ra  HHc6aiaH  90° r a  
Tenr 6yjm araK 6y p iiai; ocTHfla (264-n pacM) KecnjiaflH, yiifla k^ofoshhht eftHjimacH 
(264- 6 pacM) C . HHiir m oaojih 6yjiaflH.

CHCTEMA CMHCJlEHHJli (nyM epauH^) —  CAHOK CHCT£MACH —  co tu iap ra  fom 
6epHui Ba coifJiapHH 6ejirHJiam ycyjiH. ^oaHpiH n03HitH0H ynjin C . c. yuyM
jOMOHHflaH i^a6yji ^Hjimiran. ri03HUH0H CHCTeMajiapHHiir acocH 10 6yjiHUiH rnapr 
9Mac, 6 o m ^a  coHJiap 6yjntuiH xaM MyMKiiH; caKicHSJim:, hkkhjihk, yH ojithjihk  no- 
3HUH0H C . c. i^juiaHHJiaflH. TapMH 5'hjih C . c. KeHr Tap^ajiraH cncTeMa 6yjica-fla, 
yHHHr HpaTHJiraiiHra ynqa Kyn 6yjiraH 9Mac Ba y yaot  ̂ TapnxHft Tapai^HeT caMapa- 
CHflwp. ^aflHMrH flyHe xajp^jiapiifla yMyMan ^e<i ^anflafi C . c . 6yjiran 3Mac. X a r ro
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X IX  acpiiH iir ypTaJiapHAa A tic rp a jw s A a  «a  ilo jiH tiea iK i opo/i/iapH A a ip a ^ a i  Gup 6 h ju u
h k k h h h  6 iu i ra H  f ;a r) n j i a j i a p  O y j i r a u .

3i-r ^aAKM nfi C. c. UHcp,-inK,iapnHHr6n3HHiir 3paM H 3«aH  8000 Ah/i ojijihh n a f ; o  
fiyjiran neporjiH}) HOMep-iaiuiiAMp. I I o h h u h o h  O y jiw araH  6 y  yHJiHK C. c. fla coHJiap- 
iui ni|)o^a.iam y iiyn 4?aKaT ^yumui iiphhuhiih wnjiarHJiraH. TpeKJiapHHHr HpoaHati, 
pH M ^a, cnpiiii.fi»KjiapHHiir C. c. (n o M ep jia iu H ) ^aM  x y M H  uiyHflafl CyjiraH. 3hr KaMOJi 
T o n ra n H  aji fja3i/Tjin C. c. Gyjin5, y jia p iiH H r H m ta a  9 h t  KaflHMHficH spaM H 3^aH  a n -  
Bajim  V  acpAa rpeimsinHiir Khmhk O cH ejarn  KOJioiiHHJiapH^a naflflo SyjiraH hohhk 
CHCreMaAwp; c.naBirn,iap (i .̂ CjiaBHiicKHe uHtjjpu), eepefljiap, apaOJiap, apMaHJiap, rpy- 
SHHJiap C. c. \a M  ajicjjaBHiJiii c H c ieM a  6 y . i r a n .  Bbpmoth nosm iH O H  C. c. b&hmkm*
JlHKJiapiHIIir OJITMHUJJIHK CHCT0M3CH 9^11 <9paMH3AaH 2000 ftHJI OJIAHH). X ,03H prH  3 3 - 
Moh C. c. 3paMii3Aan o j i ;u m n i V  acpAa X HH^Hcron^a OyjiraH n03HUH0H C. c. aco-
C H ^a rra iiiio  o y j i r a H .

^ilJIH  K acp jiap  >K0pHH STHJiraHAaH KefiHH yHJIH n63HUH0H C. C. COHJiapHH §3Hia-
h h h f  y n K B e p c a ji  B ocH T acH ra  a ftjia iiA H .

A a * 6 . :  3 h h . 3 j ic m . M 3T ., t . 1, r o c T e x H 3 f fa T , M., 1 9 5 1 ; H .  A e f l ' M a H ,  H c t o p h m  apH<t'Me-
t hkh, } /M n eA rn 3 , M., 1959.

CHC TFMATHHECKME flPOBH—CHCTEMATHK KACPJIAP —  TaCiHH 6hp no3HunoH 
caflOK cMOTeMaciira HHc6aTan o jiHHraH KacpJiap. fl03imH0H CHCTCMaHHHr acocH CH(}a- 
TH.ua k comi ojnmran 6yjicim (k- ri03HUH0HHaa cncTeMa); y  pa^T^a ran k -m  ctic- 
TeMaiHK Kacp coHJiapHHH racBHpjiaui T^ppHCH^a 6 o p a ^ H . S^hjih K acp jiap , h m r  a c o c v  
10 6yjiran n03HuH0H caHoi^ cHdeMacHra HHc6aiaH  eaHJiraH cncTeMaTHK Kacpjrap Kenr
^yjuiaiiHJiaAH. 0, 1, 2.......... k —  1 coHJiap pa^aMjiap ^e6 aTajtaAii. Pa^aMjiapmiur
alt <h, aa, . . . , ..............an, . . .  weKCH3 KeTMa-KeTjinrH (0 <  a/ <  k) 6epajir;m
SJjichh. y  ^oji^a

qeKCH3 ^aiop k -m  chc reMai hk Kacp &t6 aiajiaAH. Bnpop <naafi&M 6ouijia6 âMMa 
an Jiap (k — 1) ra TeHr Oyjia^nraH KeTMa-KeTJiHKJiap ypraHHjjMafiflH. Op,aTjs,a 6y 
Kacp MatJiyM 0, a x o, ..  . an KypHfiHBifla ranjiaAH. A rap  (*) KypHHHiUAarH chctc- 
MaiHK KacpHHHr 6npop >KoiiH;i,aii 6ouuia6 KeflHHrH ^aMMa pa^aMjiapH HOJira Teiir 
6yjica, 6y Kacp wkjih Kacp AeflHjiaAH, aKC ^oji^a neKCH3 Kacp AeflHJiaAH. Arap

=  a  6yjica, y ^ojiAa CHCTeMaTHK Kacp a c o h h h  H<|)OAajiafiAH § k h  y a  ra tC H r

tfpiuuiH  fiyjiaA H . 0 <  a  <  1 KecMa^aH ojiHHran j^ap xpvxaft âi^HHirft a  coh 6H T ia 
Ba (jiai^aT 6 H rra  k  - jih  CHCTeMaTHK K acp <5h ji3h T acuH p/iaraflH . X,ap KfiHj&u ^ a n - 
pH;i fe-jin K acp  6 n p o p  p a u n o H a ji a  c o h h h  TacEHpjiafl^H.

CHCTEMA KOOPflHHAT— KOOPflHHATAJlAP CHCTEMACH —  nynTBHHiir Typjw 
HHSHK^arH, reKHCjiHKAarH, (j)a30Aara b33HS!thhh atiH^JiaSAHraH mapTJiap lynjmM H. 
K. c. TyppncHAa TyuiyHMa 6 h ph h ih  6 J jih6 repAe3HH sa  acipoHOMHiwa Hy^iaHHHr ep 
CHpTHAarn ckh ocmoh ciJiepacHAarH Ba3HHTHHH anH ^jiam  yiyH  KHpHiiijiraH. XIV acp- 
fla <})paHii,y3 MaTeMaiHrn H. Ope3M rpaij)HKJiap Hcam yqyH t?khcjihka3 K. c. Aait 
$0i”iAajiaHraH, y  &H3AarH \03H pn i aScnncca Ba opAHHaTa Tym yH iajiapH ra moc KeJiyo- 
mh y30KJiHK Ba KeHrjiHK TymyiiMajiapHHH HuuiaTraH. XVII acp^a 4)panny3 ojihmii , 
fleKapTHHHr MeXHauiapn TyiJiaftjiH KOOpAHnaTajiap MeiOAHHHHr 6yiyh â aMHHTH ofi* 
AHHJiamnipHjiAH, KoopAnnaTajiap MeTOAH reoMeTpHn MacajiajiapHHH MaTeMaiHK ana- 
jih3 THjmra yTKa3HUira Ba, aK cnnna, MaTeMaTHK aHajiH3HHHr xhji naiH>Kajiapnra 
eroMeTpHK MatHo Sepnmra hmkoh 6epaAH, TypjiH xhji K- c. JiapH TyFpHCH.ua Koop*

(*)

n
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fliinaTN, A(j)4>HHHhie KoopflHnaTbi, fleKapTcBu KOop^KHanj, KpHBOJiHneftHue Koop^HHara, 
Ct*pHHecKHe KoopAHHaTbi TepMHHJiapHra l^apaHr.

jlaT. co(cum) —  6HprajiHK.ua na ordinatus —  TapmCjianraH, aiiH^jianraH cysjia- 
pH^aH o-w iiran.

As.a6.: C. C. B n -m  r e i c ,  ABajmTifiecKM reoHerpmi, «. 1. rocrexroflaT i M ., — Jl., I94#.

CHCTEMA yPABHEHHft — TEHrjlAMAJlAP CHCTEMACH — n Ta xlt x^,
. .  : , xn HOMatJiyMjiH TeHrjiaMaJiap TynjiaMH 6yjin6, 6y  Tenr.iaMa.aap yqy« ho- 
idaT>jiyMJiapHHHr cncTeMara KHpraH fiap^a TeHrjiaMajiapHH KaHoaTJiaHTHpaAHraii iyjfl- 

uaTJiapHHH Tonniu TajiaS i^HjiHHa^H. HoMa-bJiyMjiapHHiir H3jianaeTraH ^HftMaTJia- 

pHHHHr cncTeMara KHpraH 6apia TenrJiaMajiapHH i^anoaT^aHTnpa^Hran j ,  =  j

x.. —  * 2 ............... ..... .... TynjiaM.riapH cHdeM aHHHr emiMJiapH /;e6 aTajiaAH. Arap

UKKHTa CHCTeMa^aH 6npHHHHr ^ap 6np cuhmh hkkhhhhchhhhf e«HMH Cyjica sa  
aKCHHia, HKKHHHHCHHHHr eMHMH 6HpHHHHCHHHHr emiMH 6yJICa Ba HKKajia CHCTeMa 
afiiiH 6np co^a^a TeKUiHpHJica, 6y T . c. JiapH TeHr KynjiH CHCTeMajiap pp6 arajiap,n.

)^ap i^aHflaft T. c. fk(xlt x«...........xn) =  0 KypHHHuiXarn T. c. ra Tenr KynjiH

eyjia^H, 6y  epfla k =  1 , 2, . . .  n.
fk (JjyHKUHajiapH xlt x2.......... xn jiapHHiir Kyn^afljiapnaaH H6opaT 6yjiran T.

c. ajire6paiiK cncTeMajiap 6 aiajiaflH. Mhshi^jih ajire6paHK TeHrJiaMajiap cHCTeMa- 
jiapn (i^. JlHneftHoe ypaBHeHHe) T . c. HHHr sn r co,n,na ^ojih jpco6jiaHaflH.

^HiJi^epeHUHaji TeHrjiaMaJiap cHCTeMacH AH<j>4>epeHUHaji t ch t jiaMaJiapHHHr (i .̂ 

JlH(J)$epeHUHajibHMe ypaBHeHHa) qeKJiH eKH neKCH3 TynjiaMH 6yjiH6, 6yjiap ynyH 6y  

TeHrJiaMajiapHHHr ^ap 6hphhh i^aHoaTJiaHTHpaflHraH 6ap>ia (JiyHKiiHnjiapHH Tonuuj

TilJiaC ^HJIHHaflH.
CKAJIJIP —  CKAJI51P —  i^HHMaTH 4>aKaT 6hp j^ai^H^Hft coh 6hji8h xapaKTepjia* 

h h 6 , ftyHajiHiun §kh 6ouu^a xapaKTepncTHKacH ^ n c o 6 ra  ojiHHMaftAnrau Mni^opAHp, 
nacajia ii, y3yHJiHK, K)3, j^awM, TeMnepaTypa Ba ^OKa3o. BeKTOpjiap a jireg p acn ^ a  ^ a p  
HanAafi ^aKHfjHft coh, BeKTopAaH (fiap^Jin paBHUi.ua, C. &e6 aTaJiaftH. C. cKaJinp 
M«Hflop fle6 ^aM ropHTHJiaAH.

CKAJlflPHAfl MATPHUA — CKAJIHP MATPHUA —

A °h  ycTH^arH 6apqa C. m. Jiap TynjiaMH P MaftflOHra H30Mop<b 6y.iran MaftAOH > ;och ji 
i^HjiaflH.

CKAJIJIPHOE nOJlE — ckA JlflP  MAHflOH (^. Flojie cKaiiflpHoe).
CKAJIJIPHOE [1POH3BEAEHHE f lB y x  BeKTopoB a h  b  — a Ba b  BeKTopjiapiiHiir 

CKAJIJIP KynAflTMACH— ja)• |b| - cos a  ra T e a r  6 y jiraH  c o h ,  6y ep^a [a{, [bf —  a  Ba 
b  BeKTOpjiapHHHr MOflyjuiapn, «  — 6y BeKTopjiap opacHAarn 6ypqaK. a Ba b  BeKTop- 
j ia p H H r i r  CKajmp KynaftTMacn ab KypHHHUiHfla O e j ir H J ia H a A H ,  u i y n A a f l  i^ h j ih 6 , ab =  
=  |a |  |b | co sa . Hkkh BeKTOpHHHr CKajiap KynaiiTMacH ab =  [a| np. b a  =  |b| np. ab 
KypHitHUiHAa Ĵ aM H tjioAaJiaH HuiH  m v m k h h , 6y ep^a np. ba eKH np. afa —  m o c  paB H tu- 

A,a b  BeKTopHHHr a B e K T o p a a rn  n p o eK H H d c n  Ba a B eK TO pnnH r b  H eK T o p ^ a rn  npoeK-
UHSCH.

• Arap a  Ba b  BeKTopjiapHHHr TCKHCJiHKAarH T yppn 6ypM aK.ni a s k h p t  KoopAHHa- 
T ajiapH  a { % , ux), b[x2, y2) 6 y j ic a ,  y  ^oji^a 6 y  BeKTopjiapnHnr cnajiap KynafiTMacH 
a b  x^xt +  </i</2 KypHHHUiAa H^o^a-iamuiiH MyMKHH. Ym y.TMOB.m ea yii/taH xynpoi^  
yJttoBJiH <ba3o y i y n  ^aM ym aHra yxiuaraH  4>opMyjiajiap Jphhjihahp- CKajiap KynaftT- 
MaifflHr xoccajiapn: 1) a b  =  b a  (KOMMyTaiHBjiHK xoccacH), 2) ( a a ) b  =  a (a b )  {cKaMfip' 
kynaftiyBMHra H H c6aian  accouHaiHBJiHK x occacH ), 3 ) a (b  +  c )  «= a b  +  a c  (ahctph-
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<5yTHojiHK xoccacH), 4) a  = * 0  6yOTaHfla §k h  b =  0 CyjiraHfla, 6kh a ± b  6yjiranAa 
Ba (jia^aT rny ^ojiflarHHa ab =  0 6yjiaAH. Arap F  Kyq *HCMHHHf Tyfpn mh3h^jih  
K^HHiuHfla s  fiyjiAa A hui 6awapraH 6yjica, y  >(ojifla 6y A  hui A =  F - s  CKajmp 
KynafiTMa opKajm H<J>o,najiaHa;ui. aa =  a2 =  a2 CKaJwp KynaflTMa csajiap kbha* 
pai' fle6 aTaJiaflH. CKajiap KynaiiTMa TymyHMacH aHajiHTHK rooMeTpHHfla ( v ) ,  $h- 
SHKafla Ba 6ouif;a ({laHJiapfla KeHr i^yJiJiaHHJiaflH.

' rHJib6epr (jia30JiapHfla Ba n yjmoBjia Ebkjiha (J)a3ojiapHfla CKajiap KynaflTMa 
4- iilapTHH i^aHoaTJiaHTHpyBMH Ghmh3hk,jih ({)op\ia (k. BHJiHHeftHan (fiopMa) cH(J)aTH,ia 
TaipH(|).iaHaflH. k- BeKTOpHoe npoH3B6fleHHe.

C K O B K H  — K A B C J IA P  —  aMaJuiap t3Pth6hhh 6ejirnjiaui yqyH HuuiaTHjiaflHran 
MaTeMaTHK 6e.irH.riap: ( ), [ ], { }, <  >  (k. 3HaKH MaTeManiMecKHe). E3HJiraif 
K -  HHHr 6hphhmhch khmhk i^aBc fle6, hkkhhmhch ypra k 3BC Ae6, yqHHMHCH KaT Ta 
i^aBC fle6, TypTHHMHCH 6ypMaKjiH Ka®c fle6 araJiaflH.

C K 0 J lb3 JH U H f[ B E K T O P  — C H P n A H y B M H  B E K T O P  —  6oiuhhh y3H eTraH TyF- 
pn MH3HKHHnr Hciaran *oftHfla ojihui MyMKHH 6yjiraH BeKTop. IIlyHflaH j;hjih6, C ,  
b. ftyna.iHuiHHH y3rapTHpMaft ysu eiraH  TyFpn MH3HKfla apKHH cnpnaH a ojiaflH. 

C. b spKHit BeKTopflan (i<;. CBodoflHbift BeKTop) (JiapK ^HJirami yqyn yHH, yMyMaH 
aftTraHfla, 6np TytpH MH3HKflaH 6om t;acH ra KyMHpmu kvm khh 3Mac. MacajiaH, i^aT- 
th i^  *HCMra K^yftHJiraH KyM C. b. ra mhco.i 6yjia ojiaflH. C. b . TyiuyiiMacn (})H3HKa- 
fla Kyn ^y-TJiaiiHJiaflH. BeKTop, CBH3aHHbift BeKTop, CBo6oflHbiii BeKTOp TepMHHJiapH- 
ra  i^apaHr.

C K P E IU H B A lO IU H E C a  n P J lM b lE  — y H P A U IM A C  (afli^aiu) T tfF P H  H H 3 H K J IA P —
6np  TeKKCJiHKfla eTMaftflnraH TyFpn iH3Hiyiap. X,ap ^aiiflaft hkkhtb a Ba b y. t. m. 

opi<;aJiH napajuieji a  Ba p  TeKHcjiHKJiapHHHr nrona 6np  >Ky(})THHH (a c z a , fccrfi) Ba y3apo 

nepneHflHKyJisip 6yjiran >kv(})t TeKHCJiHKJiapHHHr MeKCH3 TynjiaMiitiH yTKa3Hiu MyMKHH. 

y .  t . m. opacH flarn Macotba fle6 a  ea  p napaju ieji TeKiicjiHKjiap (f;cza , fcc;P) opa- 
cHflara Macoi})ara aftTHJiaflH.

Arap  yMTa a, b, c Typpn MH3HK;Jiap wy(})'f->Ky(i)TH 6n.JiaH y . t. m. 6yjica, y ^oji- 

fla yM KnppacH 6epHJiraH yM BeKTOpfla eTaflHraH siKKaro-flroHa napajuiejiennnefl Hcani 

MyMKHH. A rap  TypTTa a, b, c, d  Typph >ih3hk >Ky([)T->Ky(})Tn 6HJiaH yMpaiiJMaca, 6e- 

pHJiraH TypTajia TyppH MH3HiyiH Kecn6 yiaflHraH lyfpn mh3HK ncaui MyMKHH.

y . t . m . KOMnjiaHap Stymaran t v f p h  MHsm^jiap fle6 ^aM aTajiaflH.

C J IA B 3 H C K H E  UH<I>PbI —  C J IA B H H  P A K A M J IA P H  —  X  acpfla naiiflo 6y ji r a H  
aji(}>aBHTJiH HOMepjiaui CHCTeMacHflarn (k- CncTeMa CMHCJieHiia) coHJiapHH 6ejirHjiam  
yMyH K aA K M rn cJiaBsHJiap H u u ia T ra H  pai^aMjiap (k;. U,H(})pbi). CoHJiapHH xap(})Jiap 611- 
jian 6ejirH Jian iH H  c j ib b h h  aji(})aBHTHHHHr Ty3yBM HJiapHflaH GiipH 6y jiM iiu i K h p h j i j i  ( 8 6 9  
fii»jiH Bat})OT s i r a n )  KiipHTraH fle6 xnco6.nafiflH.nap. ConjiapHH 6eJirHJiaui cncTeMacH 

BH3^HTHnjiHKJiap HiujiaTraH HOHHftjiap CHdeMacH THniifla 6yjiraH; rpeK aji(})aBHTHHHHr 

>jap(})JiapHra moc ^ap^JiaprarHiia coh i\HiiMai jiap 6epHJiraH. CjiaBHHJiapiiHHr 6y  chc- 

TeMacH KHpHJiJiHua fle6 aTaJiraH. CoHJiapHH 6ejirHjiauiHHHr h k k h h m h  cJiaBHn cncTe- 

MacH rjiarojiHua fle6 aTaJinfi, y  h o h h k  cncTeMacnra yxiuaMaraH. yn,ia ^apiJwiapHHHr 

c o h  ^HftMaTJiapH yjiapiiHHr ajn jiaB H T flarH  TapTH^Hra KarbHii moc KejiaflH. HKKajia 

cHdeMafla TeKCTfla coHJiapHH (j)apK i^hjihlu yMyH ^ap 6np xap'}) 6kh CyTynjiaft coh 

ycrara t h t j i o  fle6 iftaJiraH Maxcyc 6ejirn i;yftH .T raH .
CJiaBiiH THJiHfla KiKopnrH yujiH pa3psflJiapHH aTaui yMyH «khmhk coh» Ea «KaTra 

coh» fleraH HOMJiap nuuiaTHJiraH; «khmhk conra* 106 raMa 6yjiraH coHJiap, «KaTTa 

coHras aca 1050 raMa 6yjiraH coHJiap KHpraH. ByHfla aftHH 6np hom nKKa.ria cHcTe- 

Mafla ^ap xhji coHJiapHH 6njiflHpraH. MacaJiaH, TbMa cy3H khmhk coHfla 10000 hh, 

KaiTa, coHfla sca 1000000 hh 6HJiflHpraH- JlernoH cy3H khmhk coHfla 10 
TbMaHH, Karra confla sca rbMa TbMaHH 6HJiflHpraH Ba >;oKa3o. 1060 cohh Kojiofla 

fle6 a,T^JiraH. A;i<})aBHTHHHr 1— 9 coHJiapnra moc >^ap(})jiapH TyrapaK HMHra e3HJira«fla 

TbMajiapHH 6HJiflnpraH, Hy^Tajiapflan H6opaT, TyrapaK HMHra e3HJiraHfla jiernoHjiapHH, 
nypflK TyrapaK HMHra e3HJiraHfla JieoflpjiapHH 6HJiflHpraii (khmhk coiifla jieoflp 10 Jie* 

THoufa, s m h  1000 ra, KaiTa coHfla sca 1024 ra, atHH jierHOH jiernoHra Teiir). Jle- 
oflp jieoflp ( 1048) BopoH fle5 aiajiran.
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AAa6.: 3 hh. s.icm. MaT., t . 1, M. —JI., 1951; H. 3 .  A  e n m a  K, HcTopfw apH'fcneTHicB y q . 
IKArH» M.. 1959

CJIEA MATPMUbl — MATPMU.A H3H.

f iln * i ■ <!in \

ii

• 
s flaj > .■ ■ <hn j

';In l  an> • i , tthn.

uaTpm uiH H nr H3H yriH iir 6 o m  AHaroHaJiHAarH sjieMemrjiapHHHHr fiHFHHflHCHra, sitj-ih 
f ln  u.;t f  • • • -j-cinn r a  TeH r- ^  M aT pnua H3H A MaTpHua y q y n  i  y 3 n ;ira n  xapaK - 
iep.'icTHK T eH r^aM aflarn  (i^. X apaK iepH C TH qecK oc ypaBHeiiHe) xn~ 1 oju iH A arn  K o^ji- 
^ h u h c h ta h p  (T ecK apn H iuopa 6 n jia ii oJiHHraH;. M. h . M aTpnuanHHr A CAC—1 ajx- 
M auiTHpHuira HHCoaTaii HHBapnaHTHjiHp, 6 y  e p ^ a  C  —  M a x c y c aa c  M aT pnua.

CJIEA njlOCKOCTH a  — a  TEKHCJIHKHHHr H3H — 6y tckhcjihk  6HJian H 
ropH3oiiTaji, V sepTHKaJi §kh W (JjponTjji npoeKHHfl TeKHcJiHKJiapH^aH GnpHHHHr Ke- 
CHUIHUI 'II13HFH. T. H. TepMHHH TyFpH HH3Hl^HHHr H3H Ka6H (l^. Cjiefl IipHMOft) MH3M3 
reoMeTpHRAa (K- Ha^epTaTCJibiiaii reoMerpHH) HiiuiaTHJiaAH.

CJlEfl n P flM O H  l —  l T S T P H  H H 3 H K H H H I  H 3 H  —  6y tJfph ihshk 6hji3h 

H. r0pH30HTaji, V BepTHKaJi gkh W 4>po!iTaJi npoeKHHa TeKHCJiHKJiapHAan 6npHHHiir 
KeCHUlHUI Hyi^raCH. T . H. H. TepMHHH TeKHCJIHKHHHr H3H Ka6H (}{. CjieA njIOCKOCTH) 

■m sua reoM erpH H ^a (i^. H a ^ ep raT e jib H aa  reoM eTpHa) HiuflaTHJiaflH.
CJIO>KEHHE b apHĈ MCTHKe — apH(|>MefHKaAa K^UIHill — apHc|)MeTHK aMaJiJiap- 

AaH 6npii. a Ba b coHJiapHH ^yuinui HarHHcacn a +  b coh 6yjiH6, y a Ba b t^yuiH- 
ayBmuiapHHHr 0HFHHAHCH AeftHJiaflH. ^iuH U iA a « +  b =  b +  a KOMMy raTHB ^onyn 
Ba (a +  6) +  c =  a +  (b +  c) acconnaTHB nonyn yphhjihahp- MaTeMaTHKaAa cohjwp- 
bh nJiMHujAaH Taiui^apH 6oiui^a ofrbeKTJiap: Kyn^aflJiap, rynjiaMjiap, aeKTopjiap, MaT- 
pHuajiap (n-) ycTHAa 6a>KapnJiaAHrai, nyuiHUi jjaM yprawuiaAH. CyMMa.

CJ10>KHA5I flPQ B b (iMHoro3TawnaH» A p o 6 t)— MyPAKKAB (*Ck>JiaxonajiH») 
KACP — HKKHTa o a a h ® KacpHHHr HHc6ai'Hra le n r  fiyjiran coh  (k,- IIpocTaji APo6b).

2 3 
5 7

MacajiaH, — M. k. M. k. Kacp TyuiyuMacHHHiir fa. flpoSb) c y p aw  aa Max-

"5 T
pawH (jm^aT 6jrryH coHJiap SMac, 6ajiKH Kacp COH-Jiap j^aM 6yjiran ^ojiAarn yMyM- 
jiamrHpHJiHiiiHAHp. K,- Cjio>KHoe oTHomefme Ba ynra -ra^ocjiaH r.

CflO)KHAJI W H K U H fl— MyPAKKAB tt>y«KUHfl. Arap z — yarapyBMH y  hhhi- 
^ynsuHHCH, y3 HaB6aTHAa y  3ca x  HHHr (fiyHKUHHCH 6ynca, y  ^ojiAa f(x) =  z[y(x)] 
(J>yHKHHH M. ij). (§kh x apryMeHT 4>yHKUHajiapHHHHr komito3huh5ich) Aefi aTajiaAH. x 
f3rapyBMH /  M. ({>. HHHr apKJiH yarapyBqHCH Ae6, y 3ca opajiHK, y3rapyB4H ac6 
aTaJiaAH. Arap

 ̂=  fi(yi). yi =  f Ay*), y« =  U y 3), ■ ■■ . Un- 1 =•/«(*)
fi^Jica, y xfijina

dz _dfi dfz dfn_ | dfn
dx ~  dyt dy ., ' ' ' dyn—, d x '

M. <£• hh AHiJwJiepeHUHaJiJiaiuHHHr 6y ^OHAacH (JiyHKiiHH AHiJi^epeHHnajmHHHr spkjih 
y3rapyBMHHH ajiMauiTHpHmra HHc6aTaii HHBapnaHT 3K3hhhh H$oAajia'lAH.

CJIO>KHOE OTHOUIEHHE -  MYPAKKAB HHCBAT. Bnp Typpn hh3h w  e T ra n  
TjpT Hy^TaiiHiir MypaKKaS HHc6aTH [(ABCD) uiaKJiiiAa feJirHJiaHaAH] — ynTa Hy^-ra- 
HBHr coAAa HHc6aTjiapHHH 6yjin.HAaH w m ^an 6j/jiHiiMara TeHT con:

(ABC) ACDB
(ABCD)— (ABD) §kh (ABCD) =  CB.A[) • ■
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f la e ra f la rn  TypTTa hh3hh  («yp) HHnr Mi h . xyaflH  uiyiiAafr eanjtaRii:

, L „ (obc) .  s in  ( a c ) - s in  (db)
{abcd)=TdM) eKH (a6c^) =  sTn (c 6 )- s 'in  (ad)'

6y  epfla (ac) — a finjiaii c  op acH «ar«  6ypwaK . M. h. —  npoeKTHB reoM erpnsiiinnr f^ .)  
acoCHfl TyuiyHMa^apHflaH 6hp h  Ba npoeKTHB ajiMauirapHiujiapHHHr (k- ripoeKTHBisie 
ripeo6pa30BaHHfl) wy^HM HiiBapHamHflHp; a(})(j)HH 
reoMeTpHsi^a sca  a c o c w l HHBapHaiiTjianaaH 6«pH  y>na  
nyiVraHHHr (ryFpH >m3HKHHnr) coflA a HHcCanfflHp.
Bhp  TyppH MM3n^/ia woftjiamran >;ap xhji 4 Ta 
Hyi^Ta yMyMaH aflTraHfla M. h. HHHr 6 Ta TypjiH
KtHHM3THHH ^OCHJI I^HJIHUIH npOeKTHB reOMCTpHH^a
hcSot nHJimiaflH: 1) (ABCD) =  v; 2) (ABDC) =  l:v; 
3) (ACBD) =  1 — v; 4) (ACDB) =  1 : (1 -  v); 

5) (ADBC) =  1 -  (l:v ) =  - ^ ;  6) (ADCB) =  

=  v  : (v — 1 ).
A rap  1 - t3 P t h 6 jih  iiy^ia-iapiiHnr / K aT o p n  

TyppH 4H3HKJiap ^acT acH ra ( l'  K a rap ra) npoeKTHB 
§ k h  n ep cn eK T H B  S y j ic a  [k - r ip o e K iH B H b ie  p H flu  
(ny q K H ) eK ii n e p c n e K tH u n b ie  p«au (nyM K H )], y 
JSOJifla y jia p B H n r  m oc  sjieM eH TjiapH H H H r M . h . l^ y ftH A a rH ra  T eH r C y jiaflH  (265-pac«i)i

(ABCD) =  (a bcd) =  (A'B 'C 'D’).

TvpT  iiyK,TaHHHr M . h . npoeKTHB reoMeTpHHHHiir KaTop TeopeMajiapHHH, wyMjia^aH 
MeBa TeopeMacHHH (k -) Ba MeHejiaft TeopeMacHHH (k- )  h c 6 o t  ^HjiHiitfla i^yjuiaHHjia- 
flH. T ypT  ajieMeHTHHiir M . h. ^ap ^anflaft ^aK H K H fi coHra ie n r  OyjinuiH mymkhh. 
A rap  M . h. (— 1) ra Tenr 6 y jica , y  rapMOHHK irac6aT (k- rapMOHmecKasi MeTBepKa) 
p.e6 a-rajiaAH. M . h . HKKHJiaiiraii HHc6aT fle6 , a^ en -a^ en /;a  aHrapMOHHK Hiie6aT p/e6 
xaM aiaJiaAH-

CJlOJKHbE nPOU,EHTbl —  MyPAKKAB HPOUEHTJIAP —  Mai.JiyM My/t/tar 
H>iH/ia acocHft Ma6jiap Ba 6y  Ma6jiaFHHHr ojiflHHra MyAAaT hmhab KejiTHpraH 4>oft/iacH 
j;Hco6nra TyjiaHaAnrnH npoueHTjiap. A rap  4>oftAa oaahh nponeHT ^OHAacH 6HJiaH TyjiaH-

i pl v
ca , a MaOjiarra ftHjinra p%  4>oftAa 6epiuiraH Aa 6 y  a Ma6jiaF t Ahji hmha3 a 1 +  J q q  )

6 y jiaA H , a r a p  (jioftAa M . n .  ^ o h a ^ c h  6HJiaH T y J ia H c a , a M a6 jiap  t  ftH jiA a « (  l + j ^ )

6 y jia A « . IUyHAaft i^ h jih 6 , M. n. Aa a Ma6jiaF M axpawcH q = 1  +  (p: 100) 6 y j i r a i i  reo 
MeTpnK nporpeccH a 6HJiaH ycaA H . K. npoueHT.

CJIOH UIAPOBOW —  IllAP KATJIAMM (k - niapoBoft c j io h ) .
CJiyH AflHAa BEJIHHHHA — TACOAH<I>Hft MHKflOP — ^OJiaTra Kapa6 y3H- 

hhht S n p op  ^KfiMaTiira s ia  6yjiaAHraH MHKAop. T. m. Ta^cHMOT ^oiiyiiH opnajiH Oe- 
pHJiaAH (H- P acn p eA ejien n e). T. m . Jiap AHCKper TaKciiMjiaiiraH Ba y3jiyKCH3 Tai^- 

cHMJiaHraH MHi^Aopjiapra 6yjiHHaAH. /iHCKpeT TacoAHi})Hft MiiKAopJiaphiinr );ap 6 hph  
y3HHimr K,HHManiHH MaijjiyM 3^thmojijihk 6HJian i^aCyji i^HJia£H, V3JiyKcii3 TacoAH- 
^IHft MHHAOp-Jiap 3ca  3J(THM0JIJIHK 3HlIJIHrH ( k;. rijIOTHOCTb BepOHTHOCTH) 6HJiaH xa- 
paKiepjiaHaAH.

T. m. hhiit Kyn xoccaJiapH MareMaTHK KyTiuiHui (n,. MaTeiwaTHHecKoe o>KHAaHHe) 
Ba AicnepcHH (i^.) opi^aJiH TaBCH^JianaAH.

A aa6.: B, B. r a e ^ e H K O ,  Kypc TeopMn BepOHTHOCTeft, rocTexHsflaT, M., 1954.

CJiyHAflHOE COBblTHE (b TeopHH BeponTnocreft) —  TACOAH^HPI BOKEA
(s^THMOJuiap Ha3apHHCHAa) —  6yjiiim-6yjiMacjiHrH ryMOH 6 ^ jira n  Boi^ea. T. b. hhht
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t

103 (SepHlilH 3)^THM0JIJIHK (^. BepOHTHOGTb) §KH 3J(THM0JIJIHK 3HMJIHrH fa. IljIOTHOCTb 
BeponTHOCTH) SnjiaH xapaKTe^JiaHaAH. A rap  T. b. Jiap Kyn MapTa TaKpopjiaHca T. 
b. HHHr sx;thmojih yHHHr 103 6epnm qacTOTacHHH xapaKTepjiaftflH. B y  wyMJia Karra  
coHJiap nonynHHHHr (^. BojibuiHx M H c e 38 k oh ) ,  uiyiiHHr^OK JTanJiac TeopeMacHHHtir 
(H.) Ma3MyHHAaH HfiopaT^np.

CJiyHAflHblft nPOUECC (b TeopHH BeponTHOCTeft) — TAC0flH4>Hft )KAPAEH 
(a^THMOJUiap iia3apHHCHfla) — Ba^Tta 6of.hhf; 6yjiraH TacoAHtJwft M H^op. Bynflaft 
MH(^opHHHr Ta^cHMOT î OEiyHH (k- PacnpeAejieHHe) (J)a30BHH y3rapyB>mjiap 6njiaH 
Ba^Tiuinr ({lyHKUHHCHAHp. T. k .  Ha3apHHCH (J)H3HKa Ba TexiiHKa^a (6poyB ^apaKaTK, 
moB^HHJiap 6yjiraH ^oji^a paflHO cnrHaJiJiapHHHHr Tap^aJiHum Ba \ 0Ka30) Kyn nyji-

jiaHHjiaAH. T . >k. na3apHHCHHHnr acocu ft naTHjKa- 
jiapn p yc  ojihmii A. A. MapKOB (oT acn), A. H . 
KojiM oropoB, A. f l .  Xhhmhh, mynHHrAeK aMepHKa- 
jihk MaTeMaTHKjiapflaH B . O eju iep , H . BHHep, M - 
A y6  Ba eo iii^ a jiap  TOMOHHAaii K yjira KHpHTHJirait. 
X o 3HprH na^T^a T. )K. Ha3apHHCH re3 cyptaTjiap  

,  6njiaH pHB0>KJiaHM0iyia.
-  C M E )K H b IE  y r j l b l  —  K ? U IH H  B y P M A K -

J IA P —  HKKHTa ^  (h, k) Ba <  (k, l) 6ypqaK 6y- 
266- pacM. jih6, yjiapHHHr k iomohh yMyMHft, KOJiraH h aa l

TOMOHJiapH 6np TyFpH MH3HHflaH H6opaT. /  Ba 2 
6ypqaKjiap —  K -  6. (2 6 6 -pacM). K,- 6. ftHFHHAHCH 

HKKHTa Tytpn Syp^aKKa TeHr: -<2 =  2d, 6y  ep^a d —  tv fp h  6vp«iaK.
C M E )K H b lH  H H T E P B A J I— K y iU H H  H H T E P B A J I.  TyFpH MH3Hi^Aa eTyBMH enm^ 

M  T^njiaM H H H r ( ^ .  3 a M K h y ro e  m h o jk c c tb o )  ^y n iH H  HHTepBajiH  —  y * u iap H  M  r a  T e- 
rHUiJlH 6 y j i r a H ,  JieKHH M  6H JiaH  yM yMHft n y ^ T a J ia p r a  s r a  fey jiM araH  ( ^ a r r o  qeKcna 
6 jjIH U IH  MyMKHH) H H TepBajIA H p. K '  H' TepMHHH TyFpH  M H3H iylarH  HXTHepHft 0«IHI$
TjnjiaMHHnr Ty3HjiHiiiH TyppHcn^arH TeopeMa TaipHijwAa HUUiaTHjiaAH: TyFpn mh3H^- 
flarn ^ap ^afiAaft omhi^ TynjiaM yHra TyjiAHpyBHH 6yjiraH enHi^ TynjiaMHHHr K - h. 
jiapHHHHr cohh weKJiH eKH cairoiynn TynjiaMHAHp,

C M E U IA H H A f l f lP O B b — A P A J IA U I K A C P  — apaJiaui cohhhhf xynflii j?3n (i .̂ Cmc» 
luaHHoe mhcjio).

C M E U IA H H O E  I1 P 0 H 3 B E / IE H H E  Tpex BeKTopos a , b, c  —  y>«Ta a , b, e  BeKiop- 
hhht A P A J IA U I K y n A H T M A C H  —  hkkh BeKTopHHHr cKaJinp KynaftTMacnra Tenr

ej^jiraH coh 6y jin6 , 6y  BeKTopjiapAaH 6npH 6epHJiraH —
/;acTJia6KH hkkh BeKTopHHHr [a , b] BeKTop KynaftT- 
MacHra, hkkhh4 hch sca  c  BeKTopra TeHr. BHHo6apHH, 
y«ira a , b, c  BeKTopHHHr A. k . [a, b ]c  ra Tem \ y q  
BeKTopuHitr A. k. reoMeTpHK wii^aTAaH yu ia  a ,  b, 
c  BeKTopjiapra HcaJiraH napajuiejienHneAHHHr ^axcMHra 
Te'Hr (267- pacM); a ra p  y m a  a , b, c  bbktop 6njiaH i, 
j ,  k  K00pAHHaTa BeKTopjiapHHHHr (penepjiapHHHr) ftyna- 
jihuih 6 n p  xhji 6y jica , apajia iu  KynaftTMa njnoc hiuo- 
pa  6HJian ojiHnaflH, a ra p  6y  BeKTopjiap (a , b, c Ba i ,  267-pacM ,
j ,  k) KapaMa-^apaiH ft^HajiraH 6 y jica , a p a jiau i KynaiiT-
Ma MHHyc Hicopa 6njiaH ojihh8a h . a , b, c  BeKTopjiapHHHr ypiiHHH AOHpaBHft (uhkjihk) 
ajiMauiTHpraHAa 6y  BeKropjiapiiHHr A. k. y3rapMaftAn, BeKTopjiapHHHr ypHHiw (Ky- 
naftTyanHJiapHH) AonpaBHft ajiMauiTHpnui 6y3HJiraH ^ojiAa A. k . HHHr HuiopacH le c -  
KapHcnra p rap aA H .

A rap  a , b, c BeKTopjiapHHiir KoopAHHaTajiapn moo paBHuiAa;

{*i, £'i, «i ( .  [x*. y t ,  «s |’ (*»« y*  *»l

6j/Jica, y ^oJiAa a, b, c  eeKTopjiapHHHr A. k . KoopAHHaTajiap opi^ajiH A«TepMHiiaHT 
K^pHHHuiHAa aHHK^jianaAH:
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[a b ]c  =  ±

y »  Ben ropnnnr A. k . <5y EeKTopjiapnHnr BeKiop- CKajuip KynafiTMacH p,e6 jjaM aTa- 
'flaflH. y q x a  a ,  b ,c  BeKropiiHHr A. k . ab c KypHHHiu^a ^aM 6eiirHjiaHaflH.

Arap yq BeKTop KOMn.ianap (i .̂ KoMnjianapnbie BeKTopbi) 6yjica, yjiapHHiir 
A. k . HdJira renr 6yjiaflii. TecKapH wyMJia jp o i ^pHHJiHflHp: arap yq BeKTopHHHP 
A. k. HOJira TeHr Cyjica, CyH^aft BeKTopjiap KOMnjianap 6yjia^H. yq  BeKTopHKnr 

A. k. TyuiyHqacH yma BeKTopjiapra acajiraH TeTpasapHHHr ^ajKMHnH ^HcoCjiam^a 
KVJijinmiJiaAH.

CMEUIAHHAJl flPOH3BOflHA51 — APAJIAUl X.OCHJIA — ^ap xhjt y3rapyfiqH- 
J«p fiyflnqa ojiHiiraH roi^opH TapTH^JiH xycycHi" ^ocnjia (î . TjacTHaH np0H3B0flHaa, 
2°), MacajiaH:

d!u dlu a*u
dxdy ’ dy^dz* dx2dydz

ApaJiaui ^ocHJiajiapHHnr Tenrjinrii TyrpHcHAa nepecianoBKa aH(h<|)epeHUHpouaHiia 
TepMHHHra i^apaHr.

C M E I I IA H H O E  M HCJIO  —  A P A J IA U I CO H  —  6yTyHflaii sa Kacp ^HCM^aH H6opaT
2 i ■ - ■

6yjiraH coh, MacajiaH: 3 — ; —  1— . ApaJiaui coh f>a-b3an apajiaui Kacp a «6 ^aM 
D I

aiajia^H.
C O B C T B E H H A H  «I>yHKUM5I —  W C y C H f t  4 > y H K U W .  Hhshi^jih flHcJxijepenunaji 

§kh HHTerpaJi A onepaiopnHnr xycycHH ([lyHKUHJicH —

Af =  k f , f j >  o

x occara  s r a  6yjiraH f  (JjyHKUHSiflHp, 6y  e p f la  K —  aohmhA MHi^AOp. X COH A  HHnr 
xycycnfl ^nftMara AeftHJiaAH (k. CoCCTBeHHoe 3HaqeHHe). MacaJiaH, h k k h  Mapia' 4  hi}i- 
(JiepenuHajiJianyBqH Ba [0, J t j  KecMaHHHr yqjiapH^a H o jira  TeH r 6 J jia A H ra H  ij),yHKaHH- 
Jiap <t>a30cn,a,arH L(y)  =  —  y“ o n e p a io p H H H r  xycycnfi ^H H M aTJiapH  %n =  n2 conjiap 
6yjiH6, xycycnii ^yimuHsuiapH yn=  sin nxfyymmanapMMP, qyHKH —  (/" =  n2y„.

C O B C T B E H H O E  3 H A H E H H E  —  X y C y C H f l  K H ftM A T . f;. CoOcTBeHHas (jiyiiKuHii 
Ba Co6CTBeiIHblA BeKTop.

COBCTBEHHOE nOflMHO)KECTBO MHOwecTBa A —  A rynJiaM HHiir xycycH ft 
i^hcm- T^nJiaMH —  A TynjiaMHHHr >;ap i^aHflaft 6yui TynjiaM^aH (i .̂ nycToe MHomecT- 
po) Ba A TynjiaMHHnr y3HflaH (JiapKJiH i^hcm- TjnjiaMHflHp. A ' t^iwiaMuHiir 'X ,  t. 
A Tj^njiaMHHHr TyFpn hhcmh ckh j^ h i^ h h  s^hcm- TynjiaMH Ae6 HaM araJiaAH.

COBCTBEHHblft BEKTOP — X ycycw fl BEKTOP — qH3HHJiii ajireSpaHkkr tv -  
m yH qacH . 4h3H k,jih  P 4>a30Aa qH3Hi^jiH H aJiM auJTHpnm 6epHjiraH 6 { j ic h h .  A rap  H 
aJiMauiTHpnuiJiap fioJi,n,an cj)ap^JW b  BeiaopHH yHKnr y3iira nponopuHOnaji 6^ r S H  
Hb =  ib BeKTopra y iK a 3 ca , y  ^oji^a b  BeKTop H ajiManiTHpHUiJiapHHiir X . b. a<*5 
aTajiaflH, 6y  ep^arn X —  6npop ^a^H^H^ co h .

X coh H ajiMauifiiptfuiHHHr xycycHfi HHHMaTH eKH hjiah3h /;e6 aTaJiaflii bh b  
X. B. X xycycHft ^HftMarra TernuiJiHAHp as6 raniipHJiaAH. Boiu^aqa c j s  6i)JiaR 
aftTraHAa, 1ih3hf;jih aJiMauiTHpHuiHHHr X. b. jiapH inyHAaft BeKTopjiapkH, yjiap Myaflan 
ajiMauiTHpHiiiAa napajuiejr (KojiJiHHeap) 6yhH6 KOJiasepaAH, jit.hh ^anaT  cKajiflprc 
KynafiTHpiiJiaAH.

n yjiqoBJiH (|ua30AarH qii3HK,jiH A onepaTopHHiir X xycycnfi K^iftMaTjiapH xapaK- 
repHCTHK TeKrjiaMaun (n;. XapaKiepHCTH<iecK0c ypanneniie) ^aHoarjiaHTHpaAH:

det || aij —  UtjW =  0,
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6y epAa au — A onepaTopnHnr HXTHepHft

1 ( l  =  i )  

0  (i  j)
6a3nc,iarn M aT pn n acn. Tennii.in  xycycHfl tyiftMaTjiap j{Hco6jia6 TonHjiraHflaH cyH» 
(jr1 ;  x2, . . ., xn) X. b. Jiap

Tenr/iaMa/iap cncTCMacH^an aHHi^jiaHHuiH MyMKHn. X. b. Ba xycycH ft i^HpMaTJiap mh- 
3h h jiii  o iiep aT o p iiH u r Myj^HM xap aK T ep w cT H K a/iap n  j^HcoQjiaHaAH. A r a p  6 a p q a  X. b .  
j ia p  (}ia30A« 6 a 3 n c  TauiKHJi i^njica, y  j^ o ji;^  H onepaTopHHHr X. b. Jiap/WH Ty3HJi* 
raH 6 y  oaM CA arn  Marpnu,acn ^yftHflarn KypHnmiiAa 6 ^ j i8 a h :

6y  epAa X/ ((' =■ 1, 2, . . .  n)— A  h h h t  xycycnft KHftMauiapH.
COBCTBEHHblfl OTHOCHTEJIbHblA SKCTPEMyM— XyCyCHft HHCBHfl 9KC- 

TPEMVM — xycycail itaiccHMyM Ba xycycnft MHHHMiyM TytnyHHajiapnHH dHpjiamiHpjnitw 
TepMHH, 6y TyuiyHqajiap TjtpHCH^a OTHOCHTejibHbift MBKCHMyM Ba OrHocHTejibiiufl 
NHiiHMyM TepMHHjiapnra ^apanr.

COBCTBEHHMft SKCTPEMyM — XVCyCHfl SKCTPEMYM —  xycycHft *wkch- 
uyM Ba xycycHft MHHHMyM TyuiyHqajiapHHH OHpjiauiTHpyBMH repMHH, 6 y  TyuiyHMa- 
Jiap TyfpHCHfla MaKCHMyM Ba MHHHMyM TepMHHjiapnra KapaHr.

COBEPUl EH HOE MHO>KECTBO —  MyKAMMAJl TyHJIAM — aKKajiaHraH nyn;- 
TaJiapH 6yjiMaraH enHi  ̂ TvnJiaM (i .̂ 3aMKHyToe MHOwecTBo). ByHra KaHTOpHHHr 
M. t . mhcoji 6yjiaflii (^. KaHTopa MH0wecTB0). Ebkjiha $a30CHAarH 6Jui 6JJiMa- 
ran jjap ^aHAaft M. t. KoiiTHHyyM (i^.) i^yBBaTHra ara. M. t .  hhht yjiqoBH HOJira 
Tem* CJ-jiHinH iwmkhh.

COBEPUIEHHOE HHCJIO—MVKAMMAJI COH —  H aT ypajr 6JjiyBqHjiapHHHHr (n  
HHHr ^3HA3H 6oiui^a) fiHFHHAHCH n  r a  reH r 6yjiraH  n  H aTypaji coh. M acajiaH , 6, 
28, 406 Ba 6ou:^a M. c. jiapnn Ebkjiha ĵ 3HHHHr «Acocjiap» (k- *Ha>iajia») khto- 
6 n ra  KHpHTraH. E b k jih a  TypTTa M. c . h h  6« jiraH . X°3HprH Ba^T^a 20 Ta »<yij>T 
M. c . MatJiyM. JlexHH M. c . Jiap TynjiaM H qeKJiH § k h  qeKCH3 SKaHJiHFH MacajiacH 
^ a w ir a f f a  emuiraH 3Mac. IU yH ir«rA eK , to*; M. c . Jiap  6 o p - f i^ j iH iH  MabjiyM 9Mac. 
^aAHMAaH MatjiyMKH, jjap  naH flaf w y ^ rr coh

K^pHHHiuAa 6 y jira H ;;a  Ba  4>aKaT m yhA arH H a y  M. c. 6yJiaAH, 6 y  epA a p  Ba (2 ^ — 1)—  
t v 6  coHJiap. 1957 fm jira  ^ a /jap  MabJiyM 6 y j i r a n  a iir  KaTTa M. c . jiapHHHr 6 h t t8 c h  

_  l)  9AH. yHHHr M. c . SKaHJiHrn Te3Kop 3Jie«TpoH j;hco6 MauiHHacHAa 
aHH^jiaHran.

1‘962 ftnjiraqa MabJiyM 6yjiraH M. c. jiapHHHT 3Hr KaTTacii 2*m  (2m s — l).
Tok M. c. JiapHHHr jjajiH 6h t t 8ch ^aM MabJiyM 3Mac. Arap yjiap MaBwya 6y;i- 

ca J^aM xyxa  Karra conjiap SyjiHUiH sj^thmoji.
COBMECTHblE yPABHEHHJI —  BHPrAJlHKflArH TEHTJIAMAJIAP —  TeHrJia- 

MaJiap cHCTeMacH 6yjm 6, 6y  cHCTeMa yqyn HOMabJiyMjiapHimr 6ap<ia 6epHJiraH 
TewinaMaJiapHH ^aHoaTJiairTnpa^nraH ^HfiMauia pn MaBHcyA- TeHrjiaMajiap cncTeMacH- 
HHnr 6HprajiHKAa 6yjiiuitH reoMerpHK wHj^aTAan 6y  TeHrjiaMajiap 6HJiaH TacBHpjia- 
naAHran KynxHJiJiHKJiapnHiir yMyMHft iiyt^TaJiapH 6opjiHrHHH 6hjiahp3ah (i$. CHCTevia 
ypaBneiiHft).

n
y  aij xj  =  Xxi (i =  1. 2, . . . ,  n) 
i - i

2P l(2P— l)
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C(WPy>KECTBEJH HblE HHCJIA — HHOK COHJ1AP —  *ap 6npH hkkhumhc h- 
HHiir CyjiytqM apii fiHFHHflHcnra TeHr SyJiran hkkh coh, Macajian, 220 Ba 284. 220 
coiiHHHHr 6yjiyn>iHjiapH 1, 2, 4, 5, '10 , 20, 11, 22, 44, 55, 110; yjiapnHiT Ahfhh- 
Akch 284 ra  reHr. 284 coiiHHHiir 6yjiyBMH.oapH 1, 2, 4, 71, 142; yjiapHHnr hhfhh- 
A«ch 220 ra Tenr. H. c. TyiuymacH Flmjiarop MaKTaSn^a KHpnTHJiran, yjiap 6y 
conjiapra mhcthk m bm o  6epranJiap. Y pat^TAa 4 wytjiT H. c. MatJiyM 6yjiraH. H. c. 
rynjiaMH qeicjiH §kh ieKCH3 skhhu xa.inraua MauiyM SMac.

A a » 6 .:  B . Jl. P a H  f l e p  B a p f l e n .  n p o l y w j a i o ^ i a c a  Hay.<a, ct>a3MarrH3, M ., 1959.

fO E ^H H E H H E — SHPJ1AUJMA —  KOMSHHaropiiKaHHHr (i^.) yMyMjiamraH TepMH- 
hh. B. ^eraHAa TaKpopnfl 6yjiMaraH KOMCHHauHsuiap, ypHHJiauiTHpniuJiap Ba nep- 
MyiauHHjiap (k- IlepecTaHOBKa chmbojiob) TyiuyiiHJiaAH. TaKpopnfl B. moc paBHiu/ia 
TaKpopnfi KOM6HnauHajiap (*;. CieTaiine c noBropenHHMH), TaKpopnft ypHHJiaiurHpHiu- 
jiap (n;. Pa3MemeHHe c noBiopeHHHMH) Ba TaKpopnft nepMyTamraJiapanp (i^. Ilepe- 
CTanoBKa c noBTopeHHhmh). ■

COH3MEPHMWE BEJlHMHHbl — yjlH O B flO lil M H^flOPJlAP — yMyMHfl yjiioB- 
ra  s ra  SvJiiaH Minyiopjiap (k;. 0 6 m aa  Mepa). yMyMHH yjiMOBra sra  6yjiMaraH mhi^- 
flopjiap VJiMOBAOui 6yjiMaraH MHiyiopjiap ne6 aiajia/in, MacajiaH KBaflpaiHHHr ^naro- 
najiH TOMOHHra yjiMOBflom SMac. yjiMOBflom 6yjiMarau MHK/iopjiapnHHr hhcCvith 
HppaiiHoiiaji cohahp (K- HppauHOnaJibHbic qHc.ia).

COKPALUEHHE flPOBH — KACPHH KHCKAPTHPHUl — KacpHHiir acocnfl xocca- 
om an  ({KjflAaJiaHHC 6ajKapH^a,niiraH, fitnH KacpHHiir cypaT Ba MaxpajKHHH yjiapmiHr 
yMyMHfi CyjiyBMHCiira 6 ym 6  6a*apHJiaAHraH aflHHfl ajiMaiiiTHpHmAHp.

M Hcojuiap- 1) 2) =  * + £ . ,  ( a * 0 ).
30 6 arb ab

COJlEHOHflAJIbHOE TOJIE — COJlEHOHflAJl MAHflOH — Man6ajiapH ^aM, 
on,HMJiapH ^aw 6yjiM aran u BeKTop MaflAOH, e o m ^ a ia  a"nraH A a, ^ap  6hp  iiy^racHA a 
AHBepreHHHH HOJira Tenr 6yjiaAHrau BeKTop MaflAOii:

div u (p) =  (yu  (p)) =  0.

BeKTOpjra AHib^epeHUHajijiaHVBqn C. m. HHiir Mafi/joHaa CH r ra  HyKTara to p th C  Keji- 
THpHJiaAHrati ^ap ^aii.na'1 erim^ cnpT o p ^ a jw  o^hm h HOJira l e n r .  IU yH im r y iy n  C , 
m. Aa BeKTopjiH HaiiHHiir ^ap xhji KeciiMJiapn opn,ajm  yTraH BeKTop 0K.HM.iapH 6n p - 
6Hpnra TeHr 6Jjia^ ,n . H kkh M apia AH(j)tj)epeHUHaji.naHyBqH ^ap  i^aHAafl b o k to p  Maft- 
AOH yiopMaCHHHHT Ma"iAOIIH COJieHOHAaJI MaHAOHAHp, qyilKII

d i v r o t u  =  ( v [ V X u ] )  =  0.

lliyHHHr yiyH ^ap 6np yiopMaJiH naiiiiHiir ^aMMa KecHMJiapH opKaJiH 6yjiaAHraH 
OKHMjiap 6np- 6npHra reHr; yjiapHHHr yMyMHfl ^HiiMa rH yiopMajiH HaflnHiir KyMjiaim- 
iuh a«6 aiajiaAH. X,ap ^aHAafi C. m. hh hkkh Mapra a h t>!'epeimna.TJianye'iH 6ouiK,a 
6Hpop ReKTOp MafiAOHHHHr yiopMaCH CH^aTHAS TaCBHpJiaLU MyMKHH:

u =  ro t v =  [ VXv] .

CiiK;HJiMafiAHraH cyioi^jiHK rejjinKJiapnHHHr MapAOHH, neKCH3 coJienoHA HMHAarn Mar- 
h h t M3HAOHH C. M. ra  mhcoji 6yjia ojiaAH. Kr BeKTopnoe nojie, Flojie.

A flafi.: H . E . K  o  i  « h , BexTopHoe Bcm cjieH ne B « a 'ia jia  Teii30pH oro HCMHCJieHHH, H a a —bo 
A H  C C C P, M „  1951.

COOTBETCTBEHHblE y r j l b l  —  MOC ByPHAKJIAP —  iikkh a ba b TyrpH w  
3hk;hh ynHHiH c TyFpH qH3Hi  ̂ Kecn6 y iranA a ^ochji 6yJiaAHraH wyij)T 6yp>iaKJiap 
(k ,. y ro ji)  A rap M. 6. TeHr fy /ica, y ^oji^a a Ba b ryfpn  >iH3H^jiap Ebkjih/i Te- 
KHCJinrHAa napajuieji 6yJia/tH. TecKapH >nyMJia >;aw TyFpHAHp: arap  a Ba b TyFpH 
MH3Hi ĵiap Ebkjiha TeKHCJiHraaa napajuieji 6yjica, y ^ojiAa 6y lyrpH MH3ii^jiapnH 
y^HHMH c TyFpn mh3hi^ KecH6 yTranAa j^ochji 6yjiran M. 6. TeHr 6yjiaAH. A rap 
M. 6. a6cojiiOT reoMerpHHAa (n;.) leifiuHpHjiaeTraH 6yjica, y  ^ojiAa 6y 6ypMaKjiap
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t e n r  S Ja iaH A a  n  Ba b  TyfpH q n an i^ jiap  KecHiuMaftAH (E b k jih a  TeKHcjmrHAa n ap a-M e jj
Ba Jlo6a"iescKHft TeKHCjiHTHAa y ia  napajuieji 6^JiaA H ).,

COOTBETCTBHE (oTo6pa>KeHHe) —  MOCJ1HK (aKCJiaHHiu) —  TatpHijjjialJ 6^jiMaft- 
AH ran , HHTyHTHB p a n n u iA a  T y u iy H a p jiH  6 y j i r a n  T yu iyH H aA H p. M . aKCHOMaTHK 6 J j i -  
raHH j^o/iAa o yT yH  M a ie M aT H K aA a  m v^hm  pojib  yftHaiiAH- B y T y H  ^ 03H prH  3aMOH Ma- 
T C « a n iK a  (fiaHH aK CJiaH H ui (>KyM JiaAaH, (byiiKUHfi) f o h c h  6 h j i8 h  c y F o p H J ira n . AKCJia- 
h h u i  6 e p H ji r a n  T y n J ia M jia p  sjieM efirjiap H H H H r, yM yM an a t tT ra n A a , 6 n p  ^HHM aTjiH  6 jf j i-  
M araH  Ba y 3apo C np  ^HftMaTJiH 6 y jiM a ra H  m o c j i h t h a h p .  •

MHCoJiJiap: 1) 6n p  y 3r a p y B 4HHHHr ijiyHKUHfiCH y 3HHHnr aH H ^JiaH H oi co ^ acH H H iir  
c o iu ia p H  TynjiaM H HH  y3HHHHr i^HHMaTjiapH T y n jiaM H ra  aK CjianTH paA H ; 2 )  ( j )y h k u h o h 3 ji  
( i^ .)  (JiyH K uH fljiapH H iir 6 n p o p  TynjiaM H iiH  coH JiapH H H r 6n po p  T y n jia M H ra  aKCJiaHTHpa- 
A h; 3) CTepeorpaijiHK npoeKu,nn (i^.) cifiepa Hyi^ra/iapHHH KOMnjieKO y 3rapyBHHHHHr 
K enrafiT H pH JiraH  c o ^ a c H ra  aKCJiaHTHpaAH.

COnPHKACAIOIUAJICH OKPy)KHOCTb b tomkb M  Kpnnoft l — l srpn  i h 3h^- 
im iir M  HynTacH^arn EnHUIMA AHJIAHA —  yma M iiyn iaAa l arpn mh3hi  ̂ 6HJiaH 
t t>2 TapTH6jiH ypHimuira 3ra Cy/iraH afl-nana (i^. KacaHHe). E. a. HHHr paAHycH l 
srpH  MH3Hi^HHHr M  Hy^TaAarn 3rpiiJiHK paAHycn (i^. PaAHyc kphbhshu), £ .  a. HHHr 
MapK33H 3rpHJIHK MapK33HAHp.

A r a p  3 rp n  hH3HK TeKHCJiHKAarn s r p i r  qH3HK 6yjiH 6 , ( / = » /  (« ) TeHrjiaM a 6HJiaii 
C cpH Jiran  f iy jic a , yHHHr srp iijiH K  p a A n y c n  p  i^yfiHAarH (jwpM y/ia 6 n jia n  aHH^JianaAHi

[1 + (y')l\
P =

6y epAa y ' na y" Jiap moc paBHuiAa 4>yHKUHHHHHr x  Hy^Ta- 
A arn 6HpHH4H Ba h k k h h ih  ^ocHjiajiapHAHp (268- pacM). I sr- 
pH >iH3H^HHHr M Hyi^racHAarH £ .  a. Hy^iaiiH iir aTpo(j>HAa 
6y  srpn  ‘m sHK^a yuia M  ny^ iaA an  yTyBWH ^ap KfiuytSi 6outi 
i<,a aftjianara K,aparan/ia w yAa h kh h  Ke/iaAH. 3rpH  'iH3Hh;Mniiff 
E . a. ch  enniuMa TeKHCJiHKAa (^.i ConpHKacaiomaHCf? nji:x> 
KocTb) eTaAH. £ . a . enHuiMa Aonpa pfi6 ^aM axa/iaAH. 

n. K. P a ui e b  c k h ft, Kypc flH(Jxt>epeHi<ha;ibHo8 r e O M e r p n H ,  I 'o c T e x n 3 f la T .  MV,
1056.

COnPHKACAIOIUAJICJi. njIOCKf>CTb b ToqKe M  kphboA l —  l s rp n  iH3H^i'Hiir 
M  ny^TacHAarH EriHIUMA TEKHCJIHK — yiua M Hyi^raAa l srjjH ih 3 h ^  6h ji3h  
n > 2 Tap™6jiH ypiiHHUira s r a  6y/iraH  reKHCJiHK (h,.
KacaHne). / srpn mhsh^hhht M  nynTacHAani £ .  t .  M 
Hy^iaHHHr aTpotjiHAa ym a M  Hyi^TaAafH fiap ia  ypHH- 
Ma TeKHCJiHKjiap opacHAa / arpn >iH3H?;na wy^a «hhh 
Ke/iaAH. E. t .  hh srpn ywra HyKjacHAaH
yTyB iH  reKHcjiHKHHHr 6y ny^rajiap M Hy^Tara hh- 
THJiraHAarH jihmht e a sn n n  Ae6 jjaM ta tp H jjiau i MyM-  
k«h. 269- pacMAa / srpn  mh3h^ 6iuiaH a  E . t .  Tac- 
BHpjiaHraH 6yjin6, 6yHAa srpn 1 H3HK, M  Hy^TaAa ypn- 
h h 6 ,  a £. t . 6e;irHjia6 TypraH 6np hphm (j>a30Aan 
HKKHHMHCHra VT3AH.

Arap srpn mh3h^ x =  x(t), y =  y(t), z =  z(t]
TeHtviaMaflap 6wjiah 6epnjiraH 6yjica, £ .  t. hhhf Tem-'
/iawacH

pacM.

X  —  xt y - - y 0 z — z „

*> y\ = 0
Kt V* t*
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KypnHHLMAa Oy.iaAn, 6y  ep ,n a  x, y, z — y 3 r a p y r m i  K O opA W taray iap , x 0, </„, z0 — M 
l iy ^ T a iiH iir  K o o p ^ n n a r a J ia p n ,  xlt g u  zlt x .,, y„, zt —  M  r a  n n rii .ty B '{ H  Mt  n a  M ,  
n y ^ r a - ia p n H H r  K o o p A H n a ia - ia p n .

ri. K- P a a i e a c K H f t ,  Kypc flHi})it>epe»[;HaJihHoa reoMerpnu, rocTex«3*aT. M.. 1950.

COnPHKACAIOmAKfl C<I»EPA B TOHKG M KpHBOft l —  l 3 rp H  H H 3H l^IH Iir M 
ny^racHflarH EtlHllIMA C4»EPA — M nyi^TaAa srpn %U3uk, finjiaH « > 3  TapTHfww 
ypHHHinra sra O^Jiran c(J)epa (i .̂ KacaHiie). £ .  c. h h  ( ryppn M H3H^HHiir T y p n a  
Hyî TaCH opi^aJiH yryBqH yarapyBHH cchepannnr 6y Hy^raJiap M Hy^rara HHTHiiraii- 
Aarw j i h m h t  BasHHTH ae6 Tar>pn |).iaiu MyMKHH. 3rpn MH3HK;HHHr £ . c. pa^nycH

R = V^+^Sj
4>opMy.iaAaii ^Hcoo iaCi TonHJiaAH, 6 y  epAa p — s rp n  HH3Hi^HHHr M n y n ia A a rn  srp ri- 
a h k  paflnycH (i^. PaA iiyc KpHBH3Hbi); ct —  srpH  hh3hi^hhhj* y ina  Hy«;Ta/(an[ 6ypajifi- 
uih, ds — s rp n  hh3iii^ eitHHHnr AH<j)<t>epeHUHaJiH.

A n a 6 .:  n .  K . P  a ui e s  c K H ft. K y p s  4H j>4)8peH i;H a/ibH oS>eoM erpH H,TocrexH 3«ar, M ., 1950.

COnPHKACAK)mHHC{I K P y r  (b AHtbftiepeHUiiaflbHoft reoM eipnH) —  EriHlIIM\ 
flOHPA —  enHiUMa aft-ianauniir y3H (n. ConpHKacaioiuaacH OKpywHOCTfa).

COnPJDKEHHblE TAPMOh HHECKHE W H KUHH  — KVUIMA rAPMOHHK
<t>yHKU,HjljlAP —  (x, I/) reKHCJJHKHHHr Cnpop D  xo^aCHAarH AH^eP^nUHaJiJianyirin 

Ba 6y  co^aAa ^yiiHAarn TeHr.naiia.iapHH i^aHoaTJiaHTHpyBHH HKKi'Ta u(x ,  y) ca 

v (x, y) (J)yHKUH(i:

du _  <fo du _____dv 
dx d y ’ dy dx )

: D c o ^ a A a  K,- r- f U) — u (x, y ) + i v ( x ,  y) aHaJiHTHK tjiyHKuHHHH (i^ .)  a iiH ^ -  
jfaftAH- K -  r - HHHr \ a p  6 n p n  D c o ^ a A a  rapMOHHK '|)yHK U Ha (h ;.)  6 y jiaA H . v(x, y) 
<hyHKU.nn u(x, t1) rapMOHHK 4>yHKUHflra n y a iM a  f iy j i r a n  (J iv h k u h h  ji.e.6 a ra J ia A H  Ba y  
(JpKaAH  AOHMHft M H K jA opra^a an n ^ jiH K A a  6 e jirH jia H aA H . —u(x,  y) (JiynKUHii v(x, y) 
ra i^yuiM a 6 y j ia A « , h t> hh  t ‘(jc, y) na — u (x, y) <J>ynKUHHJiap 6 n p  >«y({iT K -  r - 4*- 
C y jiaA H , (JleK H H  v(x, y) Ba u(x, y) (JiynKUHHJiap 6 n p  JKy({)T K -  r - 4>- ^ o c h j i  hjhjicwi- 
M aftAH.) FapMOHHK (jiyH K H nnjiapH H nr i^yuiM ajiH K  M yH O ca6aTH  c h m m c tp h h  u ia p iH i in  
KaHoaiJiaHiHpMaftAH. . . . . . .

COITPJDKEHHblE rHHEPBOJIbl — K^UIMA rnnEPBOJIAJlAP — SHpmiHiir *a-
^Hl^HH yr;H  HKKHHHHCHHHHI* M aB^yM  yi^H  6 y J ira H  Ba aK C H H ia, HKKHHqHCHHHHr Mart- 
xyM  yi^H 6HpHH4HCHHHHr ^a ^H ^H H  yK,H 6 y j i r a H  h k k h  r n n e p ^ o j i a .  K '  r - HHHr 1 y r P H 
oypnaK JTH  A e K a p t K o o p A n n a T a J ia p H  cH c ieM a cH A a rH  T e n r j ia M a j ia p n

£  — Ml=  1 Ba ■ * + £  =  i 
b* ^  a*

6j?jiaAH. K -  r - HHHr MapKa3H, acHMnTOTa Ba 
j^JiapH 6np x h j i  6yjiaA« (270-pacM).

COnPjDKEHHblE flHAMETPbl KpHBoft 2-ro 
nopHAKa — 2-TaprH6jiH srpn 4H3Hi^HHHr K ^ U I"
MA flHAMETPJIAPH — h k k h  AHaMeTp 6 y jiH 6 ,
(iy  AHaMeTpjiapAaH 6 n p n  6 y  srpn qH3HKHHnr 
hkkhhhh AHaMetpra napajuieji 6yjiraH BaTapjia- 
Phhh Tem' HKKHra QJjiaAH. AftjiaHaHHHr K -  A- 
^aMMa Bai^T 6np- S n p n r a  nepneHAHKyjiqp 6yjia- 
AH. 2 - TapiHfijiH srpn  mh3hi^hh napajuieji npo- 
eKHHHJiaiiraHAa yHHHr AnaMeTpjiapHHHitr i^yui- 
MaJtHK xoccacH  can;JiaHaAH, h w ih  6 y  x o c ca  a(})^HH aJiyaiiiTHpHiiiHHnr HHBapnaHTH 
^HCOfijiaiiaAH. f

28— 1334



434 COnPJiJKEHHblE MHCJIA

C O IlP J D K E H H b lE  H H C J IA  naa noJieM P — P  MafflOH ycTHaarw K f t l l M A  C O H -  
J IA P  — P  MaflAOH ycTHAa KejiTHpHJiMaftAHraH Onpop Kyn^aAHHHr HJiflHanapH (i .̂ He« 
npHBOAHMuft mhofomjieH). MacaJiaH, pau,HoiiaJi coHjiap MaftAOHH ycTHfla KejnHpHjiMaft-

l / l P  2
AiiraH X * + l  Kyn^aAHHiir HJiAH3JiapH 6y;iMHxu (1 ±  0  — —  ®a (—  1 — TypT-

“ <6 
Ta coh pa«HOHaJi coHjiap MaftAOiiH ycTHAarn K,. c. 6y.naA«.

KoMnjieKC coHjiap MaftAOHH ycTHAa Kyum a 6yjiraH conjiap ^yuiMa KomuieiiC 
coHJiap AeftHJiaAH. a +  M  Ba a —  bi KypHHHtnAara coiwiapHHHr 6np *y<{iTH j3apo 
i^yuiMa KQMnjieKC coHJiapAHp, 6y  ep^a a Ba b —  ^aKH^Hft coHJiap.

COnPJDKEHHblfl KBATEPHHOH —  K?UIMA KBATEPHHOH. L =  a +  bi +  
- f  cj -f- dk KPaTepHHoiira ^yuiMa 6yjiraH KBaTepHHOii L =  a —  bi —  cj —  dk KBaiep- 

HHOHAHp.
C O C T A B H O E  H H CJ IO  —  M y P A K K A E  CO H  —  HKKHAaH opTHi^ Harypaji 6yJiyB- 

•niJiapn 6yjiraH Haiypaji coh. X,ap ^anAafi M .  c. KynaftiyBMHjiapHHHT Kejinm Tapra- 
6n anHi^jiHrHAa Ty6* coHJiap KynafiTMacH Tap3HAa sirona paBHiHAa TacBHpjiaiOAH. 
B y  wyMjia KynHHwa apHi})MeTHKaHHHr (i\.) acocnft TeopeMacn &e6 aTaJiaAH.

‘ 00<frH3M —  CO<WH3M —  aTaftjia6 MHi^apHJiraH HOTyppH xyjioca, Cnpop wyMjia- 
HHnr HoryppH hcCoth. ByHAa Hc6oTflarH x a io  Hc6oTHHHr 6npop 6oci^H<iHAa aHMa 
ycTajiHK 6HJiaH CHjimiTHpuaH io6opHJiaAH. TypJiH xhji MaTeMaTHK C. jiapra mhcoji- 
jiap KejiiHpaMHa:

1. HKKHTa ^a^ni^HH a Ba b coh 6np- 6Hpara T e w .

7enrjlllKHH KypH6 MHl^afijIHK. yHHHr H KKaJia TOMOHHAan K B S A p a T  H JIA H 3  HH^apaMHa:

«Hc6oTAarH» xaro uiyHAaH H6opaTKH, 6h3 apn$MeTHK h jiah3  HHi^apHiiiAa y x * =  x b & 
Y  ( _ xf  = —  x  Ae6  e3AHK, Ba^oJiaHKH yHH 6yHAaft e3iuu xepax sah: x],

«Hc6oTAarH» xaro  uiyHAaH H6opaTKH, TeHrcH3jiHKiiHHr HKKajia to m o h h h h  Man-

3. MaiJiyMKH, Sfijiep (JiopMyjiacHra acocaH, e u =  cos x  +  i sin  x. B y  (j)opMyjia- 
flaH^(j)oftAaJiaHH6, i =  0  SKaHHHH hc6o t  i^HJiaMH3. x =  2 j i  p;e6 4>apa3 n,HJicaK,

e =  c o s  2 j t  +  /  s in  2 n  =  1 6yjiaA H ; h k k h h ih  TOMOHAan, e° =  1; 6HHo6apHH,

e = e ° ,  6yHAaH 2 n / =  0 sKaiiH kcjih6 mhi^ah. 2 jx ^ 0  6yjiraHH yqyn i =  0 6y -  
jiajH.

«Hc6oTAarH» xa ro m \ HAan H6opaTKH, 6 h3 KOMiuieKC co^aAa e 2x1 Ba e° TeHr 
Aapa*ajiapHHHr KypcaTKHijiapHHii TeHrjianiTHpa 0JiMafiMH3, qyHKH k o m iu ic k c  co^aAa-

th  e2 (JiyHKuiiH Aaspn 2 ji/ 6yjiraH AappHfi (jiyHKUHHAnp, 'i ih h  e* =  e z^ 2T'ni •
4. y q fiyp q aK  6ypMaKJiapHHHnr Ahfhhahch 2d r a  Tenr. riapajuieji TyrpH qusfl^- 

ji:ip T yF pnciiA arii aKCHOMara acocjiaHM afiAHraH hc6ot.

(a -  b)2 =  (b — a)2

a — b =  b — a\ 2a =  2b) a =  b.

Y ( — x f  = 1 * 1-



CCMETAHHE 4^5

y q g y p i a K  6 y p iia K .ia p n n H H r A h f h h a h c h  x  ra  TeH r 6 ^ j i c h h  n e 6  (j)apa3  H HjiafijiHK. 
x = 2 d  3K3HHHH hc6 o t  9TaMH3. B e p H ^ ra H  ABC yM fiypM aK ^a (271-pacM) h x t h c p h h  
6 n p  KecytiMH yTK a3aM H 3, yH Aa HKKHTa ABC-rsa BDC  yM SypqaK  j^ o c h ji 6 v J ia A H- B yH - 
fla  >;ocH.ri f iy jira ii O ypqaK Jiap finFHHAHCHHH e3asiH3:

^aM ypHHJin 3'.rac. C. [iiiiir pojin TyFpHCHfla B. H.’ JIchhh 
CyHjtafi Ae6 e3ran: «...6yM yjioxa3a hkkh K appa hkkh
6eui, ^hcm SyTVHflaH K arra 6yjiaflH Ba ^0Ka30 «e6, a a^ ta T a H  i^aparaH ja, K y^a 
3̂ aM MaHTHi^HHfleK 6yjin6 KypHHajxwraH Tap3/ia flatBO ^HjiaaHraH Ba MaTeMaTHK- 
jiap  MBTeMaTHK co(J)B3MJiap fle6 aTafianraH M yjio^a3ajiapra w yna ^aM yxuia6 
KeTa^H. ByHflaii MaTeMaTiiK co(|)H3MJiapHHHr TynjiaMJiapn 6op Ba yjiap yKVBMH 
ftojiajiapra (})OHfla eTKa3M0^aa»  (B. H. JleHHH, A capjiap, 7 - t .,  88- 6eT, 1950, T ).

C. HHHr ne^aro rH k  i^irMaTH KarTaflnp, mviikh yjiapHH aiiajni3 ^h jih iu  y ^ y s-  
HHJiapiiHHr ^afiTa x a ro  ^HJiHiuimHKr o jiah h h  ojia^n , y^yBMHJiapmi M yjio^asajiapra 
t s h ^ h a h h  Ky3 6njiaH i^apaiura ypraTaflH.

A/*a6.: fl. C. JX y 6 h o b. Ouiw6kh b reoMerpHHecKHX AOKa3aTejibcrBax, rocTexH3AaT. M ., 
1966; B. M. B p  a f l H c ,  A. K. X a p q e b a. Ouih6kh n MaTeMaTHMecKHx paccy»cAeHHHX, .* Mne*- 
rH3, M .f 1938; 6. JI. M H h k o b c k h  fi, MareMaTHqecKHe co(J)H3Mbi h hx neAarorH»iecKaa pojib, 
cM aTewaTHKa b uiKOJie*, 1946. >f25—6.

CO<W)KyCHfalE KPHBWE —  4>OKyCflOQI 3rPH  H H 3 H K J 1 A P  —  K0H^ 0K a ji  3 r p n
1H3HF;JiapilHHr XVAAH y3H (K- K0Hl{)0KaJIbHbie K pH B bie).

COXOUKOrO TEQPEMA —  COXOUKHfl TEOPEMACH. KoMHJieKC y3rapyBMiuiH 
(^ynioiHHJiap HasapHHCHAarn 6 y  TeopeMara 6HHoaH, auaJiHTHK (jiyircuHH Maxcyc nyn* 
r a  aTpo<j)njia ^ ap  i^aHflaft o jiah h a3 h  6epHjiraH i^HHMaTra j^ap ^aHMa '^ h h  i^HfiMarjiap 
Ha6yji i^HJiaAH. IlHKap TeopeMacH C. t .  flan KyMJinpoiyiHp.

Bai»3aH C. t .  hh BefiepuiTpacc reopeMaci' Ae6 xaro  ^hjihh3ah . C. t .  hh pyc 
ojihmh 10. B. Coxou,KHft oa HTaJibaH MaTeMaTHrn (I>. Ka3opaTH HKKajiacn 6np Bai^T- 
Aa TOnraH.

C O M E T A H H E  — K O M 5 H H A U H 5 I  — K0M6HHai0pHKa fij.) TyuiyHMajiapHAaH 6Hpn. 
n  sjieMeitTAan k Ta^aH Ty3HJiraH K . p.e6 n sjieMeHTjiH TynjiaMHHHr k sjieMeHTHAan 
n6opai 6yjiraH >;ap f;aHAaA ^HCM-TynJiaMHra aftTHJiaAH. A ra p  6Hpoo SJieMeHT hkkh- 
Ta K . hhht 6npHAa i^aTHauiHf), hkkhhmhcha3 naTHauiMaca, 6 y  hkkh K . TypjiH xhji 
K . AeftnjiaAH. n aJieMenTAau (n sjieMeHTJiH 6npop TynjiaMiiaH) k TaAaH Ty3HJiraH 

TypjiH xh ji K. Jiap cohh C* chmboji 6HJiaH 6ejirHjiaHaAH m  nyftHAarH (JtopMyjia f« -  

j» h  H(()0AaJiaHaAH:

1 +  . - 2  +  ^ 4  +  ^ 5  -(- ^ 3  +  ̂ 6  =  2x.
B

+  ^ 5  =  2d  6yjiraHH yqyn ojiAHHrn TeHrjiHKHH ^ r l - f  
+  ^ 2  +  2 r f +  ^ 3 +  ^ 6 = 2 *  eKH ^ 1  +  ^ 2  +  ^ 3 - +  

+  , '6  =  2 *  —  2d  KypnHHiuAa e3aMH3; Man tomohh x  n  
lenr CiyjirnMH y ivn , uiaK.i a./iMauiTHpHuuiapAan KeftHi
x =  2d aicanHHH TonaMH3.

«Hc6oTAam» x a ro  uiyHAan n6opaTKH, 6h3 VMfiypMai; 
6ypMaKJiapn!iHnr hhfhhahch y3rapMaftAH A^raH, napajuieji- 
j ih k  aKCHOMacwra i e 'i r  KyMJiH 6 f j ir a «  wyMJiaAaH omitop- 
Mac j^ojiAa ij)OHAa.iaHAHK. MabJiyMKH, 6yHAaft >KyMjia JIo- 
6aMeBCKHfi reoMeTpHHCHAa xaM, I-'nMaH reoM erpm cHAa 271- pacM.

c

c* = __
» h\(n —k\(n—k) I

6y epAa Akn — n sjieMeiiTAaH k TaAaH Ty3HJiran ypHHAauiTHpnuuiap cohh, P k~~ k  

»#ieMeHTAaH Ty3tuiraH nepM yTaitHHjiap. cohh. C* coHJiap CmiOMHaJi K03(J)4>HU,HeHT- 
JiapAHp.



435 COMETAHHE C flOBTOPEHHJlMH

Mhcoji. K âBapH  ̂ n CypqaKfla AnaroHajuiapHnmir ^eq ^aflaafi yqTacH Cwp «yn* 
ia«a KecHiUMaHAH ae6 ^hco6 jiaraH.ua AHaronajiJiapHiinnr KecHiiiHui Hy^iajiapH ^a«* 
>ia 6JjiaA«?

E hhu i. H3jiaHaeTraH ^ap  6np Hy^Ta h k k h tb  flH aronaji CHJiaH Tyjinn, anH ^jiana- 
AH. X,ap naHAafi (KecHuiyBMH) hkkh  AHaroHaJi n 6yp>iaKHHnr y3jiapn TytauiTHpH6 
TypraH TypT yqn 6HJiaH TyjiHi^ aHn^jianaAH. TecKapncHHH aftT ranaa: n 6yp>iaKHHnr 
^ap  nan«afi TypT yqH H3JiaHaeTraH Hy^Tajiap^aH 6hphhh  aHHi^jiafiAH- UlyHHHr y iyH  
MHCOJiHHHr >k8bo6h n &aa (K yn6ypiiaK yMJiapwaan) 4 Taaa« Ty3HJira« K . jiap  cOHHra 
ic i i r ,  atHH

*  r *  — n ( n  — l ) ( n  — 2) (n —  3)
L n ~  4 -3 - 2 -1

Opanu. combinaison — K0M6Hiiaunfl.
C04ETAHHE C nOBTOPEHHJIMH — TAKPOPHft KOMBHHAUHJIJIAP — kom-

CHHaTopHKa (h;.) Tyuiyimacn. V  —  n Ta ax, a2, . . .  , o„ sjieMeHTJiapAaH Ty3HJiraH 
'ipkjih  6hp xhji M TynjiaMJiapHiiwr k TacHHHiir Ha3apHfi- TynJiaM h h fh h a h c h  6yj]CHH, 
jrbHH 2  TynjiaM.ua ^ ap  6np a/ ajieMem k MapTa i^aTHamraH 6J jic h h . M  TynjiaM- 
h h h t n  Ta 3JieMeiiTHAaH k  3JieMeHTJiaQ Ty3HJiran TaKpopHfi kom6hh3uh>i «e6 ^  Tyn" 
jiaMHHiir k +  n — 1 3jieMeHTJiapH;;aH k Ta^an Ty3HJiraH o^aTflarH (TaKpopnfi 6yjma- 
raH) KOM6Hnau.Hara afiTHJiaAH. A rap  h k k h t3 T . k . Aan 6npH,n,a ^eq  6yJiM aranaa 6h t-  
Ta r HOMep yqyH ar sjieMeHT (1 < r < n )  HKKHHMHCHAarnra i^a paraH.ua Kynpon, MapTa 
^aTHamran 6yjica, 6y hk k h  T . k . Typjm  xhji n e6  ^Heo6jianaAH. n  SJieMeHT̂ aH k

T iiaaH  Ty3H JiraH  TypJiH x h ji  T. k . J ia p  cq h h  (ra +  ^ ~  0* r a  Tei, r . B y  co h  C* t .
k k \ ( n —  1)! n + k — l

ra  TeHr, 6 y  ep ^a  C  —  (n +  k — 1) sjieMeiiTAaH k  Ta^aH Ty3HJiraH TaKpopnfi*

tiac KOMfiHHauHnjiap cohh. ,, ■,
COHETATEJlbHblft 3AKOH — rPynnA JlA U I KOHVHH — (i .̂ 3aKou aeco-

UHaTHBHOCTH).
CnEKTP OFIEPATOPA — OnEPATOP CnEKTPH — KOMnjieKC coHJiap TynJiaMH

6y jin6 , 6 y  coiuiapHHHr ^ ap  6npH myHAafiKii, (J)a30HHHr ^ ap  6np  sjieMeHTHHH y3Hra 
yTKa3yBMH £  onepaTop yqyH A  — XE onepaTop TeKmnpnjiaeTran 6yTyH tyasona anHi^- 
jianraH qerapaJianraH  TecKapn onepaT opra s ra  OyjiMafiAH. O . c . ra  yHHHr 6apqa 
xycycnfi (xapaKTepHCTHK) ^HHMar-iapH, sn>HH A x  =  'hx mapTHH' i^aHoaTJiaHTHpaflHraH 
hojihhhh x  3JieMeHT MaBw<yA 6yjiaAHraH ^ojiAarn X coHjiap i^apamjiH 6y.na.aH. JJeKHh
O. c. xycycnfi lyifiMaTJiapHHHr y3Hra i^apamjiH 6yjiHmn 6«JiaH ieKJiaHH6 ^ojiMafiAH. 
Macajian, 0 < < < 1  KecMaAa KeaApara HHTerpajiJianyBqH {JjynKUHHjiap* (j)a30ciiAa t ra 
KynapTHpnm onepaTopn xycycnfi K,nflMaTjiapra s r a  6y jiM aca-aa , yiiHHr cneKTpw 
0 < i < l  KecMaAHp.

CnEUHAJIbHblE 1>yHKUHH — MAXCyC 4>yHKUHflJlAP — MaTeMaTHK 4>H3H- 
Ka TCHrjiaMaJiapHHH HHTerpajuiauiAa Kyn yqpaSAHraH (JiyHKUHajiapHHHr chhiJjh. Aco- 
chh M. (j). OAaT«a y3rapyBHH Kosrjj^HunenTJiH 2- TapTH6jiH mh3hk;jih ,nH(f>4>epeHU,Haji 
TeHrjiaMaJiapHHHr eqHMjiapH cH(})aTHAa aHH^jianaAH. rHnepreoMerpHK, uhjihhaPhk, 
c(JiepnK Ba rnap (jiyHKUHHJiap ea 6omi^ajiap Myĵ HM M. <j>. ^HCofijiana/iH. SjieMeHTap 
(jiyHKUHHJiap opi^ajiH HfjioflaJiaHMaH^HraH TpancuenAenT 4>yiiKii,HHJiap KynHHqa M. ({>. 
^aTopHra KnpHiHjia^H.

CflHHOP — CnHHOP — Ma3Kyp KOopAHHaTajiap cHCTewacH^a nmopacHraqa aiiHi -̂ 
jiaHrau lyifiMaTJiap î a6yji lyuiaAHran MaieMaTHK miii^aopahp. Bnp KoopAHHaTajisp 
CHdeMacHAaH HKKHHqHCHra yTHJiranAa 6y ^HihiaTJiap Maxcyc itf>HyH 6yfiHqa y3rapa- 
AH. Tpynnajiap tscbhph Ha3apHacHAa C. hhht $a30 KoopAHHaTajiapHAarH TacBHpH 
(ciihhop TacBHpn) TeKmnpHJiaAH. C. Jiap KBam MexaHHKacBHHnr Kyn MacajiajiapHAa, 
HyjuiaHHJiaAH (k;. CnHiiopnoe ncyacjieHHe).

CHHHOPHOE HC4HCJ1EHHE — CnHHOP X.HCOBH — KBaiiT MexaHHKacHiiHnr
MaTeManiK BOCHTa.napH,naK 6npHAHp. O^aTAa (j)H3HK mh^aop 6npop KOOpAHiiaiaJtap



CPABHEHHE

J
CHCTeM acnfla y p ra n H jia n H  B a - y H ^ a  (j)H3HK M HiyiopH HH r KOMncmenTJiapHflaff H6opar 
cOHJiap opt^ajw H^oflaflaiia^H. KoopAHnaTaflap cHCTeMack ^rapran^a 6y  KOMnodfeHT- 
jiap Ma-bJiyM t ôHyHJiap 6yiinqa ajiMauiTH p h j ib a h . AjiMaiUTHpHUi t ônyHJiapH ^ap x h ji  
6JjiraH (J)H3HK MH^flopjiap >KyMJiacHra BeKTopjia p, TeH3opjiap, nceBflo teH3opjiap, 
cnHHopjiap Ba rnyjiap KaOwjiap KHpa^H. C. Aa cnHHopjiap (f;.) ypraHHJiaAH. Cnn. 
Hop TyuiyHqacnra 4>aH XX acpHHiir 6ouuiapHfla h k k h  x h ji  tOMOHAan: sjieKTpoH c h h - 
h h  ({)H3HK xpA HcacH HH  y p ra H H iu f la  p a  rpynnajiap TacBHpHHHHr MaTeMaTHK H33apHHCH- 
h h  n p a T iim ^ a  ((})paHny3 o jih m h  3 .  KapTan, 1 9 1 3 )  eHAOiHAH; T eH 3op  ^ H C o S u ^ a r n r a  
^xuiaG, C. na ^aM  K O B apnatiT  Ba KOHTpaBapnaHT cnHHopjiap (fiapi  ̂ ^HJiHHa/(H, 
cnHHopHHHr yiouiHui (cBepTKacH) onepaunncH atopHft STHJia^n.

A A a6.: n . K. P a r n e B c  K« f t ,  pHManoaa reoMeTpHH h TeioopHwft aHaJiH3, rocTexH3fl;aT 
M.. 1953; n .  K- P a oi e b c k  h ft, TeopHH cnHHopOB, «YcnexH MareMaTHqecKHx HayK», Bbra. 
2, 1955.

C nH PA Jlb — C nH PA JIb — TeKHcjiHKAarn arpn mh3hk 6yjin6, 6npop TafiHH 0  
Hyi^TaiiH Kyn Mapia aftjiaHii6 , ^ap afljiaHraHAa 6y  ny^Tara Hî HHJiauiaAH 6kh yiwaH  
ysoi^JiauiaAH. A rap  0  nyt^Taun k v i6 KoopflHHaTaJiapH cncTeMacHHHHr i^yT^H (i .̂ rio- 
jiioc) ojim ca, y  x°.nAa C. hhht 6y  KoopAHHaTajiap cHCTeMacH^ani TeHrjiaMa- 
chhh p =  /(<p) K^pHHHUifla §3hui MyMKHH Ba Ĵ ap naHAafi q> y>iyH /(< p +  2 i t ) > /  (<p) 
eKH f(<p +  2n)< /(< p) TeHrcH3JiHK ypHHJiH 6yjiaflH. 3 iir Kyn MatJiyM 6yjirati C. Jiap: 
ApXHMea C. (t^), JiorapH(|)MHK C. (i^.), KopHio C. ckh KJioroHfla (t;.), napa6ojiHK 
C- (k-), rnnepSojiHK C. (ty), HHTerpaji CHHyc Ba HHierpaJi KOCHHyc C. (k;), >kc-3ji

KOXjieoHAa (f^.).
Kyn C. jiapHHHr xoccajiapn aMajiHfi Macajiajiap eqHuifla ^yji^atiHJia^H. Maca- 

jjatt, jiorapH(J)MHK C. hhht 6apqa paflHyc- BeKTopjiapHH afiHH 6np CypiaK ocTH/ia 
Kecn6 yTHtu xoccacH aftjiatiyBHH nHMOî , (J>pe3a Ba uiy Ka6H.rapHH JiofiH^aJiauiAa 
AOhmhA KecHm 6ypqarn  \o ch ji ^hjihui yqyH t^yjuiaHHJiaAn; KopHio C. (kjiotoh^h) 
AH^paKUHHHHhr 6at>3H Macajia/iapHHH rpa(j)HK paBHiuAa eMHUtAa ^yjuiaHHJiaAH; 6at3H 
C. JtapHHHr nyT6 TeHrjiawajtapH TerniiiJiii srpn  qinH^jiapiiimr fleKapr KoopAHttaTa- 
jiapH cHCTeMacHAtrn TeHrjiaMajiapHHH acJiaTaAH, uiyHHttr yqyst 6y C. jiapHHHr hom- 
jiapn yuia TeHrjiaMajiapmittr homh 6njiaH ropHTHjiaAH: p3 =  a <p — napa6ojiHK C.,
p  =  - 2 .  —  rH nep6o .nH K  C. B a t s a n  S n p o p  yi^ aTpo(J)H /;a K y n  M apTa a ftjia n y B 4 H  (Jiaso -

<P
BHft a r p n  qH 3H K Jiap ^aM  C. A e6 aT aJiaA H ; M aca jiaH , b h h t  > ih3h^ (t^ . BHHTOBasi j ih h h h )  
C. Ae6 ^aM aTajiaAH.

Aflafi.: crpatJjHHecKnft cnDaBoq hhk no MaTeMaTHKe. AT/iac kphbwx», npA pe#. A. f|). B e p- 
M a h T a, h. 1, M,— JI.t 1937; C. P o y ,  FeoMeTpH^ecKHe ynpa>KHeHHH c KycKOM 6yMarH, OAecca, 
1910; A. A. C a B e n o B ,  n/iocKne KpHBbie, <t>H3MaTrH3, M., 1960.

CnPJIMJlEHHE KPHBOi^ — arP H  HH3HKHH TyFPHJIAUI — 6y srpn qH3M{- 
itHiir y3yHJiHrHHH Tonniu. Arap arpn qH3Ht̂ HHttr y3yHJinrH (t .̂ fljiHHa KpHBofi) qeKJiH 
S^Jica, 6y srpH MH3HK, TyFpnjiattyBqH qH3HK, AefiHjiaAH. 3 rpn qnsHi^HHHr y3yiijiHrH 
/i,e6  arpn qH3Hi^na HqKH qH3HJiraii chhhh qK3nn;jiap KeTMa- KeTJinrHHHHr 6yHAarH 9Hr 
kaTTa 3BeHO y3yHJiHrn iio.ira HHTHJiraHAarn jihmhth ojihh3AH.

CnPflMJlflfOmAJI njlOCKOCTb—TyFPHJIOBHH TEKHCJIHK — 4>a30BHft srp a  
>lH3H^HHHr 6epnjiraH M  t i y ^ ia c H /ia r H  ypHHM a Ba 6H HopM ajiA aH  (t^ .) yTyBqn TeKHc- 
/iHk. BepHJiran l  srp n  M H3HniiHiir T. t .  jiapH OHjiacHHHHr y p a M a c n  (n -  OrH6aioiuaH) 
6 jr  arpH qH3HK,iiHitr T yF pH JiosqH  cnpT H  (t^. CnpaMJiaiomaH n0BepxH0CTb) AefiHJiaAH.

• CnPJlMJlHIOmAH FIOBEPXHOCTb npocTpancTBeHHoft KpHBoft / — (j)a30RHft l 
>rpw qH3Ht^HHHr TyFPHJIOBMH CHPTH —  6y  s rp n  qH3Ht^ TyrpHJioBqH TeKHCjiHRjiapH 
(f(. CnpHMjisiiouxaH njioCKocrb) oHjiacHHHHr ypaM acn (i^. O rn6aiom a5i). T. c. Aa l 
3l*pH qH3Hi{ reoAe3HK wH3Hiv6yjiaAH (K- reoAe3HqecKaH jihhhsi). T. c. efiiuiyBqH 
ctt>TAHp ( ^ .  Pa3BepTbiBaK»iu,aacft n o B e p x H o c T b ). T. c . TeKHCJiHKKa eftHJiranAa l s rp n  
qjSBH TyFpH qH3H^>sa aftjianaAH, sibHH TyFpHJiaHaAH, uiyHHHr yqyn  6 y  cnpT T. c .

aTajiran.
CPABHEHHE — TAKKOCJIAMA. m ra 6yjiraitAa 6np xhji i^ojiahi^ 6epaAHraH 

a  W  b 6yTyn cottjiapHH m  MOAyji 6yftHqa Tai^ocjiaHaAH Aeftnui Ba a  =  6 (mod m) 
KraHHHOiftAa 6ejirHjiaIn t^afiyji t^ttjitiHran. MacajiaH, 2 =  — 26 (rrrod 7).
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m  moajwi OJflHia Tannoc^aHyBMH a Ba b coHJiap TeHr h o jia h ^ jw  coHjiap jjefl 
xaM aiaJiaflH . ByH^afi n jm  coHJiap 6yjiHiu MacajiajiapHAa m  coHra HiicfiaiaH 6 a ta «  
yMyMHft x o ccajiap ra  9 ra . A rap d  Ba b jiapHH m ra  SyjiraH fla r i^ojiah^ *tHn,ca, y
JOJifla

a =  km-\- r, b =  lm - \ - r
Oyjia^H, yHfla a —  b =  (k —  l )m  coh m  r a  6yjiHHaAH, myHHHT yqyH

a =  qm +  b , b =  a —  qm.
Tai^ocjiaHHnijiHK h h c& ith  —  hk k h  co h h h h f yxu iau j.n irH ra n,ncMaH yxiua''iAH. By 
h kk h  coh HHc6araHHHr My^HM xoccaJiapHHH aHHi^jiaui Taycc sjpa ira ii T. na3apHHCH- 
m i'ir acocnfi MaaMyHHflHp. yMyMan afiTraHfla, m m oavji 6yfiH sa Ta^ocjiaitaAHraH 
iikkh coHHHHr 6ouiKa n MOAyji 6yBH>ia' 6np- 6npii 6hji3h ^en yMyMHfi tom ohh fiyi^.

T. Ha3apnncHHHHr acocHfi TeopeMajiapH uiyHH KypcaxaAHKH, 6at3H  ^oJiJiapAaH 
Taui^apH >;aMMa ^o ju iapfla  T. Jiap ycTHfla oAaTAarH renrjiHKJiap ycTHAa 6a>KapHJia- 
fln ran  aMaJuiapHH 6a>KapHui MyMKHH. T. Ha3apHHCHiiiiHr >KyAa mv^hm leopeMacnra 
CnHoaH,

x =  y  (m od m)
6yjiHUiHAaH

P(x) =  P(y) (m od m)

CyjmuiH Kejin6 MHKaflH, 6y ep^a P  —  6yTyn K03$t}iHiiHeHTJiH Kyn^afl. '

A*»6.: 3  h  i;. s jie  m. m  a Te m., t .  1, rocTexnsAaT, M., 1951; A. A. B y x ui T a 6, Teopwi 
•iHceji, y>ineflrH3, M., 1960.

CPEAHEE 4HCEJI alt aa, . . .  , an —  alt a2.............a„COHJlAPHHHryPTAHA-
CH —  6 y  coHJiapiiHhr

m in  { o i, a s ............a n } < 5  <  m ax  { o , ,  ...................an\

UiapTHH I^aHOaTJiaHTHpyBHH COHJIH S  XapaKTepHCTHKaCHAHp, C. J. HHHr MHCOJIJiapH: 
coHjiapHHHr apH(J)MeTHK ypTa fjHftMa™ (k . ApncjiMeTHiecKoe cpeAHee), reoMeTpHK 
ypTa ^HfiMaTH (i .̂ PeoMeTpmecKoe cpeAHee), coHJiapiiHHr rapMOHHK ypTa i^HHMaTH 

FapMOHHqecKoe cpejinee), KBaApaiHK ypTa ^HHMam (^. KBaApaTHHHoe cpeAiiee), 
Aapawajni ypTa i^HHMaTH ( î . CTeneHHoe cpeAnee), yMyMjiamraH AapawajiH ypTa 
^HfiMaTH ( k . B3BeuieHHoe cTeneHHoe cpeAHee), apn^iMeTHK- reoMeipHK ypTa ^HHMaTH.

CPEflHEE nPOnOPUHOHAJlbHOE nojiojKHTejibifbix MHceji a h  b —  o Ba b uyc- 
6aT coHJiapnHiir yPTA nPOnOPLlHOHAJl ^HftMani —  6y  comiapHHHr KynafiTMacHAaH 
MH^apnjiraH KBa/ipar -hjiah3r a  tch t 6yjiraH  x  coh, mHii x = Y a b .  ByHHHr nponop- 

UHOHajj y p ra  ^HfiMaT AefiHjiHuiHHHHr ca6a6n  x  cohhhhp 
a : x  =  x : b  nponopuHsiAa ypTa x,an 6yjiHmHAaAHp. Re- 
pHjiraH iikkh a Ba 6 KecMaHHHr y .  n. î . uHpKyjib Ba 
MH3FHM epAaMHAa ^yftHAarHqa i^hjih6 oconrHHa acajiaAtt 
(272-pacM). a +  6 KecMann AHaMeTp i^hjih6 sipHM afijiaHa - 
MH3HJI3AH. a +  b KecMaHH a : b HHcfiaTAa 6yjiyaqH C  Hyî - 
TaAaH apnM aiijiaHa 6hji8h xecHmaAHraH x  nepneHAHKy- 
jiap  >iiiHapaMH3. B y x  nepnenAHKyjinpHHnr KarrajiHrH a. 
Ba b ueCiMajiapHHHr nponopu.HOHaJi ypTa ^HHMarara T*nr. 

272- pacM. $ .  n . i^. TepMHHH ypTa reoMeTpHK ^hSm bt Ae6 )$aM a ra -
JiaAH. i^. CpeAHee qnceji.

'C P E flH J lJ l K P H B H 3 H A  —  y P T A M A  S rP H J lH K .  CiipTHHtir 6epnjiraH M  nyj^Taeit- 
AarH ypTa^a arpHjinrH —  6y  chpthhht M  iiy^TaAarn 6om srpHJiHKJiapii ftHfHHaneHr- 
HHHT HpMH.

A rap cHpTHHnr ^ap 6np HyKTacHAa S .  3. nojira TeHr 6yjica, y ^o jias  capx 
MHHHMaji 6yjiaAH (i^. MHHHMajibnaa noBepxHOCTb, rjiaB naa KpHBH3na, KpiiBHSna).
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CPEAH8JI JlHH Hfl — yPTA  HH3HK;: 1°. TpanemtnHHHr 9 .  q . —  TpaneunnHHiir 
en TOMOHjiapH ypTa^apMHn ryramTHpyBHH KecMa. TpaneiiHHHHHr y .  h. ynHHr acoc- 
jiapHra napaji-ieji 6yjin6, yjiap iiHFHn/iHCHHHHr apMnra Tenr. TpanenHflHHHr 7 .  >i. 
yHH yxrnaiu TpaneuHHJiapra a>KpaTMaH/;H. TpanemiHim a(j)(j)HH ajiMaiUTHpmajiapfla 
yHHHr y .  q. aJiMamTHpHJiraH (ysraprHpnJiran) TpaneuHiiHHnr q. ra fra  ji,h.

2 ° . ynS ypH aK H H H r S '.  ' i . —  6 y  y n S y p ia K  h k k h  TOMOHHimnr y p ra jiap H H H  TyTaui- 
THpyBMn KecM a; 6 y iiA a  yq iiH qH  to m o h  yqoyp<iaK H H H r acocn ^ e 6  a ra jia x u . Y q g y p q a K -  
HHiir 9 .  ' i .  aco cn ra  napa ju ie ji 6 y j in 6 ,  y m in r  apM HTa T e n r .  X ,ap  y i6 y p q a K /i ,a
y .  i .  m y  y M 6 y p iaK K a yxuiam y -iQ y p ia K  a jK p a T a^ H . Y q i a  .V. h . yqS ypqaK H H  T y p i r a  
Tehr yqfivpiaKKa a/KpaTaftii. yM 6ypiaKtiH ai})i)iiH aM auirnpH iujiapfla 1/. h. aJiMa:n- 
T H pH Jiran  y i6 y p q a K H H H r !? . q . 6 y j in 6  ^OJiauepaflH.

CTATHCTHHECKAH rPOBEPKA — CTATHCTHK TEKLUHPHIU. rHHOTesajiapiiH -
craTHcrHK TeKimipiiui TacojiHd)HH MHiwopiiHHr Tai-;cHMOTH fy F p n cH /ia ri; 6 n p o p  ra n o -  
Te3a T a * p n 6 a  M atJiyM OTJiapHia moc K ejinm - KejwacJiHrHHH Ta>Kr>H6a M atjiyM OTjiapn- 
r a  i^apaQ anHiy/iaui/i,Hp. M ac a jia n , TeKiiinpHjijiiiiH jiosiim 6 y jir a n  rm o T e 3 a  K yfiH aarn- 
q a  6yjicH ti: SK cnepnueiiT  H an iw acH fla  oJiHiiaAHran Taco/iHcjwfi M HK/opnHiir MaTeMaTHK 
KyTHJimiiH (\ .  M aTeM aTH iecKoe o w iia a H n e ) . H ojira Tenr. .y  j^oJiAa KaTTa co h Jiap  ko- 
nyiiH ra.acocaH (ic. Bojibiiuix n iceji 33koh), n ia  9KcnepHMeirr HaTHwaJiapHHHnr y p ia  
apH(|)MCTHK K,Hil\:a rn  HOjira hkhh 6yjiH iu ii KepaK (Cy ep /;a  n a n i a  KaTTa). A ra p  Gy 
ypT a ^HHMar Honnan  Kyn cfiapK. v u i c a ,  rn n o T e3 a  HpaMaftAH- rn n o T e ia n H  ^a>ioH k<i- 
6yJi KjHJiHiii Ba ivaMon HpaMaHfliiraH KHJimuHHnr aiiHK, i^oH/tacH jihmht TeopeMaJiapim 
TaT̂ HK, s r r a n / ia  'iHKapnjiaAM (i\. n pe /ie  jibHue TeopeMM). By KOHAa i^yftHAarHAan 
H6opaT. Taco/iH:t)HH jn H ^ o p w in r  a 2 r a  Tewr 6 y jiraH  ^HCHepGHHCH {«,.) w a tjiy M  6 y ji-  
chh Ba n Ta M ycra^H ji Ta>Kpii6aAa x lt x ,, . . . ,  x^ HaTHKaJiap 0JiHHi*aH 6 y jic iin  
(Xfr —  k  - ia>KDH6a/iaH oJiHiiraH naTH>Ka). Arap CHtioTe3a TyFpn 6yjica, y ^oji/ia

TacoAHcfinH m h Fyiop napaMeTpjiH TaxMHiiaH H o p M aJi T a ^ c H M o r r a  ara 6yjia-

AH (i^. HopMaJibiioe pacnpeA Jieiw e). | x | > p  6y.iraiiA a rnnoTe3aHH sipaTMacjiHKKa 
KejinuiH6 0JiaMH3. /l.eMaK, rHnore3aHH i^aSyji khjihui &kh nparMacjiHK ^onjacH  0 
coh SHJiaii anH^JianaAH. f5 coh iuyHAaft TanjTanaAHKH, r«noTe3a ryFpH CyjiraH ^oji-

a a  yHR HpaTMacJiHK s^ thmojih P  j |jc | >  P } wyAa khmhk, MacaJiaH, 0,01 6yjicH«

B y lenrjiaM aiiHiir Ta^pH^Hft cmhmh HopMaji TaKciiMOT * aA Ra/uiapH  e p n m n n a  ocoh, 
TOriHJiaAH (^. IIopMajibiioe pacnpeAejjetiHe). x

AflaS.: B. Jl. B a n  s e p  B a p  h ,  MareMaTHHecKaa CTaTHCTHKa, HJl, M., 1960' 
B, B. T H e j e H K o ,  Kypc TeopnH, BepoaTHCcTefl, <t>H3i.iaTrH3, M., 1961.

CTAUHOHAPHblfl BEPOJlTHOCTHblft HPOUECC—3XTHMOJ1J1H CTAUHOHAP 
nPOltECC—s^ th m o jm h k  xapaKTepHCTHKaJiapH [t^ i^chm oth  (k ,. PacnpeAejieHHe), Maie- 
MaTHK K ythjh iu ih  (i^. MaTeMaTHqecKoe oKHAanne) s a  ^0Ka30] bhi^t v th ih h  6njiaH 
y3rapMaflAHraH, JieKHH V3H Bai^rra 6opjihk, 6yjiraH  TacOAH^Hfl mhk/iop (KbHH sj^th- 
mojijih npouecc). 3 .  c. n. s^THMOJiJiap HasapHHCHHHiir panHoaJieKTpoiiHKa, ajioi^a 
Ha3apHHCH, 06- ^aBOHH oJiAHHAaH aflTHm Ba 6ouiK,a co^ajiapA arn  i a r 6HH;jiapHAa 
KaTTa pojib yflnaftAH.

3 .  c. n. HHHr &KcrpanojiHiiHfi (o jia h h a 2h afiTHuij MacaJiacH, HbHH npoueccnH iir 
r  t  ( t > 0 )  naftTAara lyiftMaTHHH yHHiir t0 Aan T  raq a  SyJiraH nai^T pqHAarH

IIJyHAaft k h jiho , p coh ^yfiHflarH TeHrjiaMaHHHf h jia h 3B fiyJiaAn:

H n
i l
'2

dx.
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nabJiyM ^HftMaTJiapH op^ ajin  MyMKHH t^a/iap aHH^poi^ TonHUi M acaaacH aMaJineT y iy H  
Karra, a^aMHHTFa s r a .  B y  MacajiaHH 6 hphhwh 6yjiH 6 A. H. KoJiMoropoB, e j« r p a
H. BiiHep bh s^aTop 6om ^a MaTeMaTHK-iap TeKiunpraH. MatJiyMKH, MacaJiaH, aTMoc- 
$ e p a  6ochm h TeKinHpH6 TypnjiraH M y/w ar yHqa KaTTa 6yjiM aca, aTM oc^epa 6ochm h- 
hm 3 .  c .  n . Ae6 >^Hco6jiau< MyMKHH. ATMocc^epa 6ochm hhh SKCTpanojiHitHR ^ hjih ui 
MncaJiacH a c j iM a  yHHHr T x  naftTAarn ^HftMaTHHH yHHnr t0 flaH T  raqa ti^jiraH  
Mi^T HiHAa KysaTH6 TOnHJiraH ^HfiMauiapH opKaJiH hm koh 6opHna aHHitf>oi$ o jiah h -  
fiflH aHTHiu TyFpHCH^arH M acajiaAnp. B y  MacaJia 06-^aB0HH oJiflHHflaH aiiTHiu Maca- 
Jiacnira 6eBocHTa 6oFJiHiy;Hp.

C T E n E H H A »  <t>yHKUHJI— f lA P A )K A J lH  <l>yHKUHJl: y  =  xa KypHHHiii^arH 
4>yHKUHH, 6 y  epAa a  — y3rapM ac MHiyiop. /X- (}). ^ a i^ H f t  co ^ a ^ a  ^aMMa x > 0  
yqyH aHHiyianraH, uiyHHHrAeK a  KypcaTKHq toi^ MaxpawjiH lyic^apMaftAHraH pauHo- 
uaji co h  6yjiranA a x < 0  yqyH aHHiyiaHraH. a < 0  CyjiraHAa (j). HOJi.ua aHHKJiSH- 
uaraH 6yjiaAH. XI. y3HHHHr anHiyiaHHUi co^acH fla 6 » p  HHfiMaTJiH 6 y jin 6 , $ai{aT  
a  KypcaTKHi wyd)T MaxpaacJiH lyiCKapMaftAHraH paunoHaji co h  6^JiraH ^oJiJiapflarHHa 
r k k h  ^HfiMaT jih  6yJia«H . ByH^aft ^oJuiapAa KynHima JX. <}). h h h t h k kh  KHftMaTH^aa 

uaH^Hft 6f  jiMaraH (apn^MeTHK) i^HftMaTH TaHJia6 ojihh8AH. (B y a ja P  Y  b2 =  |6| Ke- 
jih iuhiu 6yjiran fla  Y b 2 =  b TeHrjiHK h o t^ fp h  6y jia«H .) * > 0  6yjiraHAa a > 0  6yji- 
c a ,  JX, $ .  ycyBMH 4>yHKUHH, a < 0  6 y j ic a  —  KaMaioBHH (})yHKii,Hn 6yjiaAH.

, f l .  <}). y3HHHHr 6 y iy i i  aHHi^JiaHHUi co^acH ^a x  =  0 Hy^Ta^aH 6om ^ a ^aMMa 
a<oftfla HCTarania TapTH6jm ^ ocn jia jia p ra  s r a  S yjiajin ; x = 0  Hy^Ta^a 0 < a < l

a—1
uiapT^a yHHnr 6hphhmh ^ocHJiacn y ' «= ax  MeKCH3JiHKKa aftjiaHa^H, a  =£ —  1 6yji*

nHHr aHH^JiaHHiu co^acHAa 6yTyHJia(t ^Ta^HraH HHTeDBaji oyfiH ia HHTerpajuiaHaflH.

f la p a w a  KypcaTKHHH a  h h h t TypjiH KHHMaTJiapiiAa R. <Ji. HHHr rpa<}>HrH ^an^aft 
6 Jjih iu h  273— 270- pacMJiapAa TacBHpjiSHraH. a — 1 6y jiraH .ua f l .  <j). h h h t  rp a ^ H ra  
T yppH  mh3hh 6^jiaAH (273- pacM ). a = 2  6 y jir a H a a  R. <t>. h h h t  rpa<j)HrH napa6ojia  6 y -  

. 3
jiaAH (274- pacM). a  =  - g -  6y.nraHAa /I . <J>. HHHr rpadiiirH npHM Ky6HK napa6ojia

6 J jra f lii  ( 2 7 5 - pacM ). a  =  —  1 6y jiraH .ua J l -  4>- niiH r rpa ijjH rn  rH n ep 6 o jia  6yjiaflH  
(2 7 6 -pacM). KoMnjieKC co^aaa, yMyMan aftTraHAa, ;Tl <j). Kyn K,HflMaTJiH 6y.nn6 i^ojia- 
AH (ieKCH3 Kyn i^HfiMaTjiap i^a6yji ^HJiaAH). By ^o.iAa f l .  <}).

4)op^iy.Jia 6HjiaH amiHJianaAn, 6y ep^a k  ^a^Hi^HH 6yTyH ^nnMaTJiap i^a6yji HHJiajm 
(a  ^a^Hi^Hft 6yTyH coh 6^jiraHAa JX- <}>. 6np ^HfiMaTjiH 6y.iaAn). KoMnJieKC co\a,na 
KynHHqs). j l .  <}). hhhf MyMKHH 6yjiraH 6apqa KnftMa r.iapHAaH yiiHHr k =  0 isa —Jt -<  
<  §rgs;,<  Ji 6yjiraivia (*) TenrAHKAau TonHjiaAnraK 6ouj nHfcwaninma ,ypranHJiaA»,

y

2 7 3 - pacM. 2 7 4 - pacM. 2 75- pacM. 2 7 6 - pacM.

e“=  eaLn* =  c«<lnlzl+ /are (*)
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GTEnEHHOE CPEflHEE nojio)KHTeJibHux MHceji a ,, n2, . . .  , an — nJt o2, . . . ,aa 
liycCar' coHjiapHwir flAPA>KAJIM Ŝ PTA KHAMATH — <5y coiuiapHHHr S a co h  xapax-

TepHcraKacHflHp. JX- y. S a i — HOJi^aH (Jiap^JiH ^ap  t^an-

flaS. )^aKiih;HH coh. a  =  0 fiyjiraH^a JX. y. j;. tmnr H(j)OflacH aiiH^MacJiHK 6^JiaflH, 
6y  aHHHMacJiHKHH, MacaJiaH, JlonHTaji KOHflacH 6HJian ohh6 mhk;h6 (k. JIonHTaJia 
npaBHJio), ypTa reoweTpHK i^HftMaTHH ronaMH3 fc . reoMeTpniecKoe cpeflhee). IUyiiHnr  
yqyH- S 0 hh ypTa reoMeTpHK i\HfiMar Ba JX- y • f;. AeS ^HcoSjiaui MyMKHH. Sa hhhi' 

^Hf«MaTH Capqa >;a^H^Hii a  conjiap ynyn aHHiyiaHaflH. a  =  — 1 , 1  Ba 2 CJjiraHAa 
jj,. % i .̂ A&n moc paBHiu#a S _ j  rapMOHHK ^pTa ^hhmcithh rapMOHimecKoe cpefl- 
nee), S ,  apH(j)MeTHK vpTa ^hSm3thh (i^. ApH^MeTHHecKoe cpeflHee) Ba S ,  KBaflpaTHK 
ypTa K^HHMaTHH (t;. KBaflpaTHHHoe cpeflHee) j;oCHJi i^HjiaMH3.

JX. y . h h h t acocnft xoccacn  mynAaii ri6opaTKH, y  a  r a  nHcbaTan m ohotoh 
ycyBMH ^yHKHHHflHp (i^. M ohotohho B03pacTaromaH), ht>hh a  <  ($ 6 y jica , S a < S p  
Cyjia^H. IlIyHHHr ywyH rapMOHHK, reoMeipHK, apn(J)MeTHK Ba KBaApaTHK: S _ t , S& 
Si, S 2 y p ia  i\nftMaTJiap S _ , <  S 0 <  St <  S , TeHicH3JiHKJiapHH ^anoaTJiaiiTHpaflH. 
J\. y.  i^. jiap  MSTeMaTHKa Ba MaTeMaTHK craTHcTHKanHnr Kyn TapMo^jiapH^a i^ j i -  
jiaiiHjiaflH. K,- B3BeuieHHoe cTeneHHoe cpeflHee.

CTEnEHHblE Pflflbl — flAPA/KAJIH KATOPJIAP — (}>yHKUHOHaJi ^aropjiapHHHr
o 0 +  axx  +  . . .  + £ » „ * ' '+  KypHHHiiiflarH My^HM xycycnft j^o j ih , 6 y  e p ^ a  a#,

—  Cnpop y3rapM ac MHi^flopjiap. JX- f;. xaK;H^Hft co^a/ta  ^aM, kOm- 
mieKc co ^afla  ^aM i^apajiaflH. /I,. k;. y3HHHHr fl^HHJiaujHiii co^acHfla aHajiHTHK 4>yHK- 
hh,i 6yjiaflH.

XI. i$. |x| <  r TenrcH3jiHKHH KanoaTJiaHTHpyBHH x  coHJiap Tj^njiaMHfla Ba |x| =  r  
TeHrjiHKHH i^aHoaTjiaHi npybmh x  jiapHHHr 6a-b3HJiapHfla Skh ^aMMacHfla si^HiiJiauiaflH, 
6y  epfla r —  H^HHJiauiHui paflnycH (t;. Paflnyc cx o ah m o c th ) . ^ a i ^ H H  co?;afla h^hh- 
jiauiinu co^acH x  =  0 ra HHc6aTaH chmmctphk 6y.firaH (— r, r) HHTepBaji, KOMluieKq 
co^afla HK,HHjiaiiiHUi co^acH r paflHycjiH flOHpa 6j?JiaflH. flonpa  Ba HHTepBafln^Hf 
lerapaBHft Hyi^TaJiapH KOHKpeT JJ,- v  ywyH H^Hnjiammu co^acHra TerHiujiH OJjihuih 
eKH TerHiUJiH 6yjiMacJiHrn MyMKHK. JfyHHjiaiuHui HHTepBajiH Ba flOHpacn Hyi^Tar^ 
(r — 0), 6yTyH TyFpH >iH3HK,>;a Skh KOMiuieKc y3rapyB>iHHHiir TeKHcjiHrnra (r «* oo) 
aiijiaHHuiH MyMKHH.

.CO 00

M H c o j u i a p ^ * ” ^aTop— 1 <  x  <  1 fla a^HHJiauiaflii, j V  2« !*" i^aTop $ai$aT

JX- î . si^HHJiamHUiHHHHr 6np i^aHHa aJioMaTH 6op, MacaJiaH JlaJiaMCep aJioMaiH, 
Kouih aJioMara (ĵ . KpHTcpnft) Ba 6ouii^ajiap, uiyHHHrfleK, Hi^nHJiamHiu paflnycHHH 
anHHJiaui ycyjuiapn ^aM 6op. f l .  k,. >;ap naH flaft \x\ <  rx <  r  Tyn.iaMfla tckhc  bhhh- 
jiauiaflH ( v  PaBnoMepnaa cxoflHMocTb), 6 y  lynjiaMfla yHH aHaJiH3 TeopeMajiapHra 
a c o c a H  J ja flM a -x a /; H H T erpaJiJ iam  MyMKHH.

■KwinjieKC co);aflafH h h h t  h h f h h a h c h  6 y jiran  aHaJiHTHK (JiyHKUHHjiap
e a M H  3 > k o h h 6  x o cca jiap ra  s r a  (t;. Aiia.iHiH>-iecKne ^iyHKUHH).

CTEIlEHb HHCJIA (h jih  B u p a» :eiiH s) — COHHHHT (eKH H(})oflaHHiir) flAPA^KA- 
CH — yma coH ra  (6 k h  H ijjoflara) TeHr 6 h p  ^aH ^a  KynaftTyB<iHHHHr K y n a-n M acn . a  CO- 
HHHHHr n - f la p a * a c H  ^Hci^aia an KypHHHiuHfla §3HJiaflH, 6y ep fla  a  —  flapa*aHHHr 
acoCH fle6, n  H aTypaji c o h  sca flapawa K ypcarK im H  fle6  aTajiaflH. flapa>K a KypcaT- 
k h »  ;J coh  n e q a  MapTa KynaftTnpyBMH i^ ij ih 6  oJiHHraHHHH 6HJiflHpaflH.

'C. fl. HHHr 6yHflaH KeftnnrH yMyMjiauiTHpHJiHuiH 6yTyH MaHiJiHft KypcaTKmjiE 
ti—" flapa;Kaflnp (com im ir Man^Hii flapaa<acH), 6y flapa*a TaipHtJira acocan  l:o" ra

n = 0
oo

*  =  0  fla  Hi^HHJiauiaflH, =  ex ^axop 6yTyh TeKHCJiHKfla H^HHjiamaflH.

rt=0
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TpHr ae6 i^a6yji K;HJiHHaAH, a w a  a ~ "  =  l:an. Hojh. KypcaTiowjiH C. a- (co-uumr 
hojihhhh Aapa>«acH) a° =  i(a ^  0) Kiw-nm 6HJiat> anH^jiaiiaflH. Kacp KypcaTKW jin

£
C . A- (coHiimir Kacpjm «apa>Kacn) a'1 —  /" ar> Tenr.anK 6m iau  aiiH^jiaiiaflH (a >  0, 
p  fla q —  iiarypa/i coHJiap). C. A. iiHHr acocfift xocca jiap a :

1) a n-ak =  a'!+  *;
2) an-.ak =  an- k-, 3) {an)k =  ank\
4) (ab)n =  a nbn; 5) (a : 6)'1 =  a« : bn =  an .6 - « .

C. TyaiyiwncnHH ana/;a yMyvuianiTnpraHfla HpoauHOHaji KypcaTKimjw a* ( a > 0 )  
flapawajiap (coHJiapnBnr HppaunoHaJi aapaniacif) ynraimjiaAH. Maca/ian, i  V T  flapawa

21.4 2 l,4! 2 1,414

axu iap  KerMa-Ker^HrHHHHr jihmhthiih SnjiflHpaflH, fitHH 2 V T =  Jjm 2rn, 6y  ep;;a
rn ”*■ V T  __

{*.}■ — panHOHaji coHjiapHHnr ^ap «;aHAaft KeTMa-KeuiiirH 6^jjh6, yiiHHr jihmhth Y 2 
ra TeHr. KoMiuieKC cohhhht flapa*aca  Myanp cjjopwyjiacH (i^.) opi^ajin anHK,jia‘iaflH. 
KoMnjieKc y3rapyn>iHjiH (hynKUnsuiap HasapHsicHfla z“ mJiOAajiap TeKiuHpnjiajH, 6y

uinz
epflarH z Ba u — KOunjieKC coiuiap. TaipHfjira acocaH, z“  =  e (^. /Iorapn^M, 
CteneHiiasi 4)y»KaH«).

'CTEIlEHb 4H 01A  AJirEBPAHHECKOrO — AJIPEBPAHK COH ^APA)KACH -  
HJIAH3H Mawa uiy coh Cyjiraii 6yTyH KQ3^4>Hu,neHrjiH Kyn^aflJiap AaoawajiapKHHnr 
» ir  KHmirH. BoniK;aHa i\hjih6 aflTraHfla, a  A. c. fl. —  paiiHOHaJi coiuiap MaftflOiiHfla 
K&/iTHpHJiM3HAHraH ea /(<*)=0  OyjiaflHran f(x) Kyn^aflHHHr aapaxtacHAHp. A rap  a  aji- 
reOpaHK coiiimHr AapawacH n  ra TeHr 6yjica, y  jjojiAa a  coh /i-AapawajiH HppaiiHo- 
uaJuiHK /ifiS ^aM aTajiaan (i .̂ HppamiOHajifaHocTb).

CTEFIEHb MHOr()>JJIEHA— K$H ̂ AAHHHr flAPA)KACH. n ra xu  %  . . .  ,xn 
MMta-bJtyMAaH lym nrau  Kyn^aflaniir HOMatjjyMra HHc6aTaH AapawacH —  6y  Kyn- 
^aAHHHr KaHOiimc mjiOAacHAarii ^aAJiapiiHiir x t ra HHc6aTaH Aapa>KajiapHHHHr shc 
■arracH  (i^. >4jieti MnoroMyiena). Kyn^afl hhht noMa-bJiyMjiap TynjiaMHra nHc6aTaH Aa- 
paacacH lyuxynqacH yHHiir k3hohhk KtJiOAacnAarH ^afljiapn Aapawa iapHiiHHr 3nr *aTTa- 
CH cH<|>aTHfla aim^jianaflH. Tabpii(})ra K^pa, (Jw^aT nojib-Kyn^a^nmir (k,. HyjH> —  mho-

roqjieH) Aapawacn 6yjiMaftAH.
CTEnEHb TOHKH—HYKTAHHHr AAPA)KACH. 

M  nyKTanHnr 6epnjiraH aftjianara Hiic6aTaH Aa ’a>Ka- 
cn— M  Hy^Taflan yryBqH j^ap ^aiiflafl KecyB>iHHHiir 
MA Ba MB  KecMaJiapH y3yHJiHKJiapHHHHr M A-M B  
KynafrrMacHra Teur 6yjiraH cohahp (277- pacM), 6y  epfla 
A aa B  —  KecyB”H 6HjiaH 6epnjiraii aflJiana iHHr Kecn- 
iuhiu HynTajiapn; arap M  Hyi^Ta aMJianaflan Taui^ajiH- 
fla eTca, MA ■ MB  coh +  Huiopa 6HJiaH OJiwnaAH, arap 
M  Hy^ ia aftjiaHaHHHr h ih a s  eTca, M A-M B  con —  
Hiuopa 6HJiaH ojiHnaflH. Arap M  ny^Ta afuiaHaHHHr 
y3Hfl’a eTca, Hyf;TaHHHr Aapa>KacH HOJira Teur CyjiaAH. 
Tami^apHflarH M  Hy^iaHHHr Aapawacu (2 7 7 -pacM) 6y  

M  iiyniaflae aftjianara yTKa3HjiraH ypHHMa y3yHJiHrHHHiir
KBaflpaTHra (n tnn  M T2 ra) TeHr. M  nyijTa HXTHepHfi 

277-pacM. Ba3HHTfla eTraHfla S M  =  O M 2 —  r"- tchtjihk ypHHJiu

6yjiaflH, 6y  epfla S M  —  M  HyKjaiwHr 0(r) aftjiaHara 

HHc6aTaH flapawacn, 0  —  6epHjiraii afiJiaHaHHiir Mapifa3H, r —  paflwycK. H . a. xy- 
iuyuiacK  sjieMeu-rap reoMeTpHH^a KaTTa poJit yftnafifln. PaflHKajibHaa1 ocb Ba Pa- 
AHKajiwibift ueinp TepMHhJiapHra ^aM i^apanr.
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CTEPAAHAH —  CTEPAflHAH — (})a30BHfl SypMaKHMnr y^HOB 6 h p jih th  ( î . Te- 
jiecHhifl y rofl). B np C. yqn O(R) cijiepa MapKa3Hfla OyjiraH Ba my  c(f>epa CHpTH^a 
k tw  R 2 ra  TeHr 6yJira»  4>HryPa awpaTVBMH <j)a3oBHff 6ypqaKAHp. BjrryH O jw paaa 4 n  C. 
CypiaK 6yjiaAH. TpeK. a repeo^—  $a30BHft, paAnaH —  .iaT. r a d iu s — nyp, Kerafi 
cy3JiapHflaH ojiHHraH.'

CTEPEOrPA<J>HMECKAJl riPOEKUHfl—CTEPEOrPA<t>MK nPOEKUHJJ—Zc c(J>e-
pamiHr ^ap 6hp Hy^Tacnra Z areKHCJinKHHnr iiy^TacmiH moc i^yiOBMH npoeKUHaflHp. 
B y mocjthk K,yftHflarHMa aw ajira omnpHjiaAH. Zc c4>epaHHHr C. n . MapKasn n&S axa-
jia^HraH C  Hyn,iacnAan yHHHr ^ap  6np 6oiu^a Hyi^TacH Zn TeKHCJiHKKa npoeKUHHJia- 
naAH, 6y  Zn TeKiicjiiiK cij)epaHHHr C nyi^TacHra ^TKa3HJiraH pa^HycHra nepneHAHKy- 
an p  6yJiH6, C Hyi^raAan yTMa”iAH. KynnnMa 6y  tc k h c jih k  cij)epaHHHr MapKasHAan 
yiaAH §kh C  Hy^raAan yTKa3i«iran AHaMGTpHHHr yqHAaH yTaAK- C. n. (cc{)epaAaH 
nposKUHH MapKa3HHH ir y3HHH MHKapa6 TatujiaranAan cy ir) cijiepa Hy^rajiapH 6njian 
TeKHCJiHK Hy^Tajiapn opaciiAa y3apo 6np ^HHMaTJiH mocjihk ypHaTaAH. A rap  Zn —  
KOMnjieKc TeKHCJiHK 6y.'inG, 6 y  TeKHCJiHKKa c:j)epanHiir jKanyQHft i^yrfiH Terca, iiihmo- 
jiHft i^yrCH npoeKium MapKa3H 6yjica, y  ^oJiAa ctjiepaiiHiir nyi^TajiapH KOMnjieKC coh- 
.napHHHr TacBHDH 6yjiaAM, cifiepaiiHiir y3H cohjih  c(j)epa Ae6 aTajiaAH. CcjiepaHHiir 
nyiVraJiapn 6HJian reKHCJim HVKTaJiapn opacHAarn m ocjihkhh 6yiyH  c ^ e p a ra  wopHft 
i^hjihiu  yMyH TeKHCJiHKKa MeKCH3 y^oi^AarH H y^ra (z =  oo KOMnjieKC coh) k h p h t h - 
jiaflH Ba 6 y  HyKTaHH c^ep afH tir  uihmojiiih ^yrCiHra moc KejiaAH a ^ 6  ^Hco6jianaAH. 
G jiepaA arn afljianajiapra TeKHCJiHKAa aft.ia>iajiap moc KejiaAH, m y 6njiaii 6Hpra, C 
AaH JiyBM H a f tjia n a jia p ra  reKHCJiHKAaiH TyFpn qH3Hiyiap moc KejiaAH. C . n . 6ypM ax- 
•iapHH y3rapTH pM af am , a t m i  y  K0Hcj)0pM aKCJiaHHuiAHp. C. n . acTpoHOMHsi, xapTo- 
rpa(bHH, aH ajim H K  (jiyHKUHHJiap Ha3apH8CHAa KeHr ^y jijiaH iu iaA H . K,. PHMaHa ctjiepa.

T peK . a tg p e o ^  —  tj)a30BHft, Ypaqxci —  §3aMaH.
CTEPEOMETPHH — CTEPEOMETPHfl — sjieMeHTap i eoMeTpHHHHHr ,j>a30Aa jkoh- 

jiamran 4>Hrypajiap xoccaJiapHHH ypraHyBMii î hcmh. n.i;iHHMeTpHHAa (k-) sca ickhc- 
jiHKAa woftjiaiuran (jjHiypa^apHHiir xoccajiapn ypraHHJiaAH.

rp e K . o x epso t —  'i)a30Biift, (xeTpeco —  yjiMaftMaH.
CTHJIbTbECA HHTErPAJI— CTHJlbTbEC HHTErPAJIH —  HHTerpaji Tyuiyn- 

M a c n n n n r  yM V M jiauiT iipH jihuih. B y HHierpaji
n

lim % /(i*)[<p(xft) — <p(Jfft_i)] 
n n ~ o  k=l

jihm ht CH^JaTHAa aiinnjiaiiaAH. B y ep^a T— HHTerpajuiam KecMacHHH 6yjniu i, xk— 6y-
jihhhui iiyKjTajiapn, —  [jc*_ ,̂ x.;,\ KecMaHHHr nxTiiepHH HynracH, <p —  HHTerpaji-
jiobmh 4>YHkuhh; 6y  (jjyiiKHHfi MeKJiu BapnauHHJiH (jiyHKUHHAnp. C. v. H,yftHAarHMa 
6ejirHJiaHaAH:

b

a

Arap <p —  AH4)4>epenmiajuiaHyBMH 4>yiiKUHH 6yjica, PiiMaH HHTerpajiH MaBwyA 6yjh 
raiiAa C. h. Phm3h Hiirerpajiii fcHJiaH 6np xhji 6yjiaAn- C . n. a^iHMojuiap Ma3apHH- 
CHAa Ke>ir i^yjijiaHHJiaAH. C. n. iihht aBTopH rojuiaHA MaiewaTHrH T. CTHJibTbecA»p 
(i .̂ HHTerpaji).

CTHPJIHHTA 4>OPMyjlA — CTHPJIHHr 4>OPMyjlACH —

8
— f  n 'i"  12n

~ ' 2nn V e ) e (0 < e < 1) (1)

(jiopMyjiaAHp; 6y  4>opMyjia n  hhht lyifiMaTH wy^a KaTTa 6yjiraHAa (baKTOpnaJi 
î iMMaTHiiH 6a^ojiaiu yMyH HuuiamJiaAH. K^yftHAarn acHMniOTHK £fiHJwa ypHiuiHAHp:
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1 B. 1 B . 1
Inrtt ~ C + ^ n  +  - § - , l n r t — n + ( 2 - n —  37J  - j j} -+  . . .  +

+(—l)ft_1(2*_i).2fe ‘ rt2*-i +  ••• (2)

6y  e p ^ a  C =  - y  ln 2jt, B L —  BepnyjuiH  (^.)coiuiapH . ln (n l) HHHr acHMnTOTHK efhui-

MacHAaH (^aKiopHaJiHHHr y3HHHHr eHHJiMacHHH ^aM qHKapniu MyMKHh:

--- / n \ " f  1 , 1  1 3 9  5 7 1  1 - ...
nt ~  V  2n n  {  g )  \ l + 12f, +  288n a 51840/** ~  2488320n4+  ’ * */* ^

Arap CTHpjiHHr ^aTopn ne6 aiaJiaAHraii (2) ^arop k-x,aAH^a y3Hjica, aMajiHil j^hcoQ- 
jiam yqyH apoi^JiH CrapjiHnr (JiopMyjiacH ^ochji 6yjiaA«:

1 (  1 \ , B, 1 B . 1
ln (nl) =  —  ln 2 n  +  ln  n — n  +  +  . . .  +

i t ■.fc_i _ ! _  i o/ _______  i ...
+  (— •) (2/fe— 1)2k '  n ^ - ^ ^  J (2k +  l) (2fe +  2) ' n2ft+1, (4)

1 6yJiraHfla (4) <}K>pMyjiaflaH (1) (fiopMyjia xflcun 6yjiaAH. SftjiepHHiir hkkhhhh
09

jkhhc T(a) =  i i f l - ^ e -^ d x  HHTerpaJiH (raMMa tjiyHKUHfi) y'iyh ^yftHAarH Cthpjihhp

o
^ o p M y j i a c n  M aBw yA A H p ( k . 3 f t j i e p a  H H T erp a jis i) :

, (  1 \ . B. 1 Bt  1
tn T(a) —  ln } ^ 2 3 t + [ a —  g ) ln  a — a+ l - 2 ' a  — 3- 4 ' a® "i" *'* * +

+ ( — |)m_1 {2 m - l) -2 m  ' atm - 1 +  ( ~  l)m9 (2m  +  0 (2m +  2) ‘ a» « + i '

(0 < 0  <  1);

m  =  0  6yjiran coaa3POK ^ojiAa 6y  ({lopMyjia i^yftHflarH KypHHHiura Kejia^H:

( 1 \ 0 
a— ~2~ J ln a+TF‘

K ,yuiH M na j^b a h h  o jih 6  T a u u ia C , (5 )  K ;axopA arH  ^ a ^ J ia p  K aTopnH H  HeKCH3JiHKKa-

( B  1 
n 2n — 1 ' 2~ft— i  ~  °° ) 

sra  6yjiaMH3, 6y  naiop  r  (a) (JjynicuHHHHHr acnMnioraK TacBHpH 6yjiaAH. T(n) =. 
•=(« —  1)1 (n — HaTypaji coh) 6yjiraHH ynyn, (5) <j>opMyjiafla a  =  n a &6 ^nco6jia- 
caK, yiwaH ojiAHHrn (jiopMyjiaJiapHHHr j;aMMacHHH ojihui MyMKiiH.

CTOKH (hctohhhkh) —  MAH6AJ1AP —  BeKTop MaiiAOHHHHHr

Janrfs

lim  ?---------=  q
s - p  v

jihmht HOJiAaH (jrnpiym 6jMaAnran HyKTajiapH, 6y jihmhthhhp ^hSm3th d iv  a  ra teHr, 

6y  epfta a  —  6npop bcktop, n — P  HyKTara TopraJiyBqH 2  capTra yTKa3HJiraH Hop-

HaJiiiHHr 6hpahk  BeKTopn, v 3ca 2  cnpT 6HJiaH vpajiraH (j)a30HHHr ?(a>KMH,
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CTOKCA 4>0PMyjlA CTOKC <W)PMyjlACH— enH^ L  KOHTyp (Synma ojihh- 
raH 3rpw 4H3HKJIH HHTerpajiHH 6y  KOHTyp lerapaji&ran chpt CyflHqa ojiHHran h h -  
rerpaJi CHJiaH (5ofjtobmh <j>opMyjia. CnpT Ba koHTyp opHeHrapJiaHran Ba yjiapHHiir 
opHeHTauHHCH MyBO^HKJiauiTHpHJiraH p,e6 oJinna^H (k;. OpHeHTamw n0BepxH0CTH). 
C. (}). OyHAafi e3HJiaAH:

■ j * « + ■ » + * * = j j  / j ( f - f - )  «**+■■ 
d '  d

d R \dP_
dz

| dzdx,

6y epfla P, Q, R ~  x, ij, z JiapHHHr y3JiyKCH3 A«<l>1>epeHUHajijiaiiyBqH ([>yHKUHnjiapH« 
C. 4>. h h h t  BeKTop k ^ p h h h u ih  K ,yiinA arnqa C yjia/iH :

pdz ■ If”ro t p d s , (*)

6y ep^a p =  Pj +  Qj +  R *, dz —  KOHTyp sjieMeHTH, ds —  CHpT i03HHHHr sJieMeiiTH, 
n _  cHpwa yTKa3HJiraH HopMajiHHHr Chpjihk BeKTopH. (*) tch tjih k  CyiiAafi TatpHfJi- 
jiaHaAa: BeKTop MaiiflOHHHHHr en«i\ L KOHTyp CpHMa ojiHHraH UHpKyjiHUHsicH waft- 
flOH yiopMacHHHHr D chpt opi^ajiH yTyBHH o^HMHra TeHr. C. 4>. « yjmoBjiH Kyn- 
xnjijiH Rjiapra yMyMjiauiTHpnjiaAH. , . ,

CTOXACTHMECKHE n P O uE C C bl —  CTOXACTHK nPOUECCJIAP —  ^THMOJJJIH 
Ba Taco«H({)Hft npoueccJiapHHHr V3h'(k;. CjiywaflPbifl npou,ecc). ,

CTPEJIKA CErMEHTA — CEfMEHT CTPEJIKACH — cerMeHT 6aJiaH/i,jiHrHHHHr 
xyAflH y3H (i^. BbicoTa).

CTPHKUHOHHAH JIHHhJI — CTPHK HOH HH3HK. TyppH mh3hk;jih ciipTHHHr
C. q.—CHpiHHiir l(t) TyFpn tiH3KKjin HCOBMM-iapn vapka3JiapHHHHr reoMeTpHK ypHH 
((— acoBwHJiap oHJiacHHHHr napaMeTpn). ^coBHHHHHr MapKa3H ne6 l(t) Ba l(t -j- A/) 
t^ fph  MH3HKj]ap yMyMHH nepneHAHKyJisipHHHhr At HOJira HHTHJiraH^arn jihmht Ba3H- 
BTHiiHHr acocnra aflTHJiaAH.

Afla6.: C. n .  <t> H h h  k o b. TepHa noBepxHdcTeH, OHTH, M„ 1984; ■ 1

CTPO0OHflA — ' CTPO«l>OHAA — 3-Tap™6JiH 
hcch s rp n  1H3HK 6yjin0 , yiiHwr ryFpn 6ypMaKJiH 
^eK apr KOOpflHHaTaJia.pHAarH TeHrjiaMacH ...

2 2  °  +  x

HyT6 KoopAHiiaTajiapHAarH TenrjiaM acn 9ca 

cos2q>
P — a cosq) *

6y  epAa a  — 0  KyTfiAan C. im nr PQ acHMnToTacn- 
r a i a  6yjiraH  Macoejia, m n  OR =  OS =  a. C. 
hh KyftHAarnqa >;ochji hhjihui MyMKHH. Oy Typpii 
mh3hk, Ba ,yHAaH Tam^apHA3 TafiHH 6np S  nyi^Ta 
CepHJiraii 6yjicHH (278- pacM); Oy Typpn mh3hk;hh 
icecne y iyBHH 6ap<ia MyMKHH 6yjiraH  SK  nypjlap  
yuia S  HyivraAaH yTaAH. A rap  Hyp^a K Hy^raAaii 
hkkh  TOMiAa KM~-K,M'— OK, KecMaJiap eTHiisiiJica;

y , . \ P
, /  1 ,

n y '  r
K, / 7  1

/  *
/  \* " r

^ 0 \  1 * 
\  1 

\  1

.

\  1 : V
V ifl

278- patM,
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y  ^oJiXa S K  nyp S  HyKTa arpofttH^a afijianraHfla M  Ba M ' ny^Ta/iapHHHr reoMeTpHK 
ypuH C. 6yjiaAH. K,. y r j a i .

I'peK. 0T pocpo| —  6ypaui,
. CTPyKTyPA — C TPY K tyPA — i^HCMaH TapTH6jianraH P  TynJiaM (i^. ynopxAo 

qenHoe MHowecTBo) 6y.nn6, yHHHr HXTHSpnft h k k h tb  3jieMeHTH su r  KaiTa i^yfiii 'ie- 
ra p a ra  eKH x f ) y  KecnuiMara Ba 3Hr kiimhk i0K0pHrH >ierapara §kh x \] y  ftHFHH/wa 
a ra  6ym,vi.  C rpyK Typajia p Ha3apiiHCH ^03nprH  3aMOH ajireCpacHHHnr My^HM 6yjiira- 
JiapHflaH 6npHflHp.

A/KaG.; E u p K r o ^ ) .  Teopna eTpyKTyp, M.—JI., I9S2.

CTPyHbl yPABHEHHE — TOP TEHrjIAMACM — TapaHrjiaHraH 6np mhhcjih 
TopHimr khhiik  K ^H ^ajianr Te6paamiiJiapHHH TancH^uioBMH xycycnfl xociijia-TO ^»'1)- 
(JiepeHitiiaji TeHrjiaMa:

day  „ d^y 
d ?  +  F(x‘ t]’

6y  epfla  a —  to p h h  xapaKTepjiaftflnraH ^ ra p M a c  M Fiyiop, x  —  top 6 fttm a  oJiHnraH 
KoOp^HHaTa, t  —  Ba^r, F(x, t) —  Tairnyi icyqjiapHHHr Ta-bCHpmiH H<}iOAajiOBMH 6npop  
lurtJiyM 4>yHKU,Ha; y  =  (x, t) —  H3jiaHaeTraii (JtyHKHHH 6$jw6, t  naiiTaa TopHiiHr x  
riyisTa^a MyiioaanaT Ba3H«THflaH o fh u ih h h  6HJiflnpaAH. T . t .  Kynrima 6ouin;a <[)h.ihk 
npoueccjiapiiH (6np jkhhcjih  My^HTHHHr TefipaHHiujiapH Ba ^0Ka30) ^aM H<J)oflajiafl^H. 
T. t .  MareMaTHK $h3hkh TewjiaMacnHHpr Ba rnnepdoJiHK reHrjiaMaHHHr Tapnxan 6«- 
pHHqff MHcoJiHflHp. T. t .  eMHMJiapnHHHr xoccajiapa kJti )KH âT/i,aH rnnep6ojiHK Tenr- 
jiasiajiap (k . ypaaHeHHH MareMaTHiecKofi 4>H3HKH) yqyH xapaK T epjm jnp . OflaT^a T. 
t .  6npop CouuiaHFHM Ba MerapaBHfl mapTJiapAa ewJiaAH. T. t .  hh ua 6ai>3H rwiep6oj;KK 
TeHrjiaMajiapHH eqmiiHHHr sh t yMyMHft Ba KyuiH ycyjiHHH R.  BepnyjuiH (1755) ron- 
ran. B y ycyjiHH imrjiaTran/ia U(x, f) e«HiM X(x) T(t)  K^pHHHWflam (})yHKUiwjiapHHnr 
qeKCH3 i^aiopH K^pHHHiuHjta «3Jia«aflH (k - M erofl pa3Aejiem 'ii nepeMeHHbix).

CTIOAPTA TBOPEMA —  CTK>APT TEOPEMACH —  ijy iH jariiqa  Ta-bpwjwiaHajin- 
raH wyMjia: a r a p  A,B,C  —  y>i6ypMaKHHHr yqTa yMH, D  sca  BC ToMOHAarn * ap  ipHAaft 
HyKTa 6$jica,

A E P B C  =  i 4 6 * C D +  A EP B D  — B C B D C D
n y n o c a f ia r  ypHHJiH 6 J j i a a h .  B y  T copew a yHH h c 6 o t » T ran  aa  « B at3 H  yuyMnfi r e o  
peMaJiap* iiomjhi acapH.ua (1746, 3AHH6ypr) Hamp 9TraH hhfjih3  MaTCMaTarH M .  
C n o ap r homii 6HJiaH aia jiaflH . B y  TeopeMaHH CnoapTra yHHHr y^HTyBMHCH P. Cumcoh 
afirraH . P. Chmcoh 6 y  TeopeMaHH 1749 fiHJira KejiHfi st>jioh n;HJiraH. C. t. yq6yp iaK- 
JiapHHHr MeflHana Ba 6ncceKTpHcajiapHHH Tonnuifla nfjuiatnuiajxu.

C y B r A P M O H H H E C K A H  4 > y H K U H fl —  C y B r A P M O H H K  4> y H K U H J I -  KyfinAa- 
rn  u iapnm  i^aHoaTJiaHTHpyBmi f(xu  ....................xn) (JiyHKUHa^Hp:

d2f  d2f  d2f

C. <j). rapMOHHK (̂ yHKiUiHJiapHHHr (k .) 6ai>3H xocca jiap n ra  s ra . By ^ vhkuha rapMO 
hhk 4>yHKiiHHjiap TyFpHCH^arn 6ai>3H TeopeMajiapHK HcfioTjiaui^a ^yjuiaHHJiaAH Ba 
Kj?nHima xycycnfi ^ocH Jiajw  TeHrjiaMaJiap Ha3apHsicn.ua ypraHHJiaAW-

CyMMA —  flH F H H flH  —  MHI^flOpjiapHH [COH, BeKTOp, TeH30p, fleTepMHHaHT, M3T- 
pnua, TynjiaM (k. Mhojkcctbo) Ba u iy KafiHJiapnH] i^ymHm HaTHwacH. M hfhhah ^phh 
aJiMauiTHpHui xoccacnra: o -)- 6 =  6 +  <2. accoiiHaTHBJiiiK xoccacwra: a  (6 +  c) =  
= ( a  +  f') +  c, uiyHHHr,neK TeKiuHpHJiafrrraH MHK^opjiap ynyn KynafiTHpHin aMaJiH T a v  
pH<})jiaHraH 6yjica, K^naflTHpnuira HHc6aTaH Tai<chmot xoccacnra sra: (ci +  b)c =  
=  iic +  bc-

CyMMA M H O r O M J IE H O B  — K yn^A flJlA P fiHFHHAHCH. K. ft. hkkh  xhji 
TabpH(j)jiaii<W!- BHpHimHflaH, Kyn^aAJiap 4'ynKu.HsiJiapHHHr xycycHfi ^ojih 6yjiraiiH 
yqyH K . ii. ^yw rjH H Jiap (k;.) A hfhhahch  CH(+)aTHAa TatpH ^jiaim iuH  m>'mkhh. M kkhh-
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<u w i h , K. ft. hh  OyHAafl Tai>pH<J>jiam iwyMKHn. Arap P  Ba Q KymjaflJiapnnHr kohoiihk 
TafBHpjiapH (n- KanoHHHecKoe npe/;ciaB Jienne MHoro*ijiena)

A t f  xa2‘ . . .  + B l x / ' x / ‘ . . .  x"n +

Ba
A^xJ' x\ '  . . .  x jp  +  B2xf' x?2' . , x un +

KypHHHUiAa 6yjica, 

A t f '  x'2‘ . . .

y  ^o-i^a Kyn^aAHHiir

xnn + B i A' 4 '  ■■■ xnn + +  A-iX l'.

xnn +

O S ie A H iie i iH e  m h o -

+  Bix \ ' x \ ‘

KaiiOHHK TacBHpn P  Ba Q K y n ^ a fljiap  h h fhhahch  AeflHJiaAH.
n HOMauiyMjiH fiap^a Kyn^aAJiapnHitr P  MafiflOH ycTH/uirH xynjiaMH Kyn-^aAJiap- 

hh ^yium u aMaJiHra HHc6aTaH A 6ejib rp y n n acn  (k .)  ^ ochji nHjiaAH.
A rap  6HTTa x  HOMatJiyMJiH KynxaA-iap TeKiUHpHJiaerraH 6 y jica , y  ^ojiAa K. 

hh uiyuflafl 6H rra  K yn^a^  fle6 Tatpii(j)Jiaui MyMKHHKH,. 6y  Kyn^aAHHHr x' ojiflHfla 
typraH  K03(})$HUMeHTH ^yuiH JiyBin Kyn^a/jjiapHHHr x* ojiAHAarH KOs^xSiHUHeHTjiapH 
fiHFhiiAHCHra TeHr 6yjiaAH; dyHAa KymmiyBMH Kyn^aAJiapnHHr fiHpopiacHAa xL jih  
jjaA KaTHauiMaca, VHHHr K03(j)(J)nmieHTH ciifiaTHAa iio/ib o jih h b ah , Ae6 $ap a3  k,hjih- 
h b a h .

CyMMA MHO>KECTB — T^njIA M nA P ftHFHHflHCH ft.
w ecTB).

CYMMATOP —  CyMMATOP —  iik k h  mhh;- 
AopHHnr h h f h h a h c h iiii  aiiHiyiauJAa HuuiaTHJia- 
AHran 3iir co/m a K ypH Jiw a. MaTeMaTHK MauiH- 
HajiapHHHr (iy) acocHH apiitbMeTHK sjieMcmH 
^McooJianaAH. C. JiapHHHr A»CKpeT HiujiafiAH- 
ra n H  Ba y3jiyKCH 3 HUiJiafiA H raHii 6 y jiaA H . C oh  
^HHMaT JiapH H iir AHCKpeT KeTM a-Ket jih t h  op i^ajiH  
6epHJiaAiiraH wniyiopjiapnH ^yuiyBmi C. Anc- 
KpeT iiuiJiaiiAHraH C. ,",e6 arajiaAH. By Kypiui- 
iua KyuiHJiyBHH co iu ia p iiH H r m oc  x o n a j ia p H A a rH  
paK,aM jiapHH nyuinui fiyjiH 6HJiaH h h f h h a h  >,o- 
c h ji ^HJiaAH Ba 3apyp 6yjiranA a xonajiap  opa- 
CHAa paK aM Jiap  KyHHpaAH. y3 jiy K C H 3  H uuiafiA i*- 
r a n  C. pai^aMJiap Snjian 3Mac, 6aJiKH y3JiyKCH3 
y3iapaAHrafi y3i'apyBqHjiap 6HJiaH hu i KypaAH.
Macajian, sn r coAAa C. ^yfiHAanwa Ty3iuiraH (279- pacw). A, B, C 
TyFpn / cTepweHra A B = B C  6yjiaAHran i^hjihG y>na napa-ijieji cTepjKeiib 
EOciiiacHAa 6HpHKTiipHJiraH. MeTKH cTepweHJiap x  Ba y  MHKAopjiapra 
ypraA am  ciepjKeiib (x +  y):2 MHiyiopra cypnjiaAH.

CyMMHPOBAHHE p a c x o A a m n x c a  p s ia o b — y 3 0 i^ Jiam y B m i ly jT o p jiap n M iT  HHFHH- 
flHCHHH TOnHUl —  OAaTAarH Ma-bnoja HHFHHAHra s r a  SyjiM aran ^ a io p  y>iyH yMyM- 
jia’jjrHpyBMH h h fh h a h  Ty3Hiu ycyjiH. Tai.pnc})ra Kypa, yMyMjiamTHpiuiran h h fh h a h

oo

CAarAarH ftHFHHAHHHHr Kyn xoccaJiapnra s r a .  MacaJiaH, ^  an ^aTop hhfhhahch  A
n—O

00 «0 

CyjiHuiH Ba ^ b n  K aro p  h h f h h a h c h  B  e y j im u H A a H ^  (kan +  \ibn) KaTop finrHHAHCH 

/1= 0  n —0
oo

%A +  |aB 6yj!HuiH Ba ^  an ^a iop  khfhhahch  A — a0 6 y m m ti  xaJiaS 3TH,naAH, 
1

ny^TajiapAa
mapHHpjiap

cypHJiraH^a
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^HHJiauiyBMH f^aTopHHHr (inFHn^iicn yHHHr o^aiflacH ftHFiiH^HcKra Tenr 6 ^jichh ^e- 
ra n  TaJiaS ^aM ^yfiHJia^H. y3oKjiamyBMH . -

oo ; ■' ■ ■;■ ’

2  a« (*>
/1=0

i$aTO|mHHr hhfhh^hchhh aHH^JiauiAa 6yn^aft ^hjihh3ah: uiyHAaft

oo

2 anXn(0 {tt)  
rt=o

K arop. TeKuiiipnjiaAH, C yH ^a kn(t) jiap  u iy H ^a ft fyyuKumnapM , t t0 Ba limX,n( / ) = l  

S y /ira n A a  (* ) ^ a ro p  HiyiHJiaiuaAH. (* ) i^ iT o p n m ir yM yM Jiam ran h h fh iia h c h  flefi limcr(/)
/*+•/*

ra  aHTHJiaflH (arap 6y jihmht MaBwyA 6yjica), 6y  ep/^a a(t) — (**) ^aTopiiHHr ftH- 
fbhahch. SjieKTpoMarHHT m3haoh H33apHsicHHHHr Kyn aMajiHft MacaJiajiapHfla Ba uiy 
KaOn Macajiajiap^a y30h;jiamyBqn Karopjiap hhfhhahchhh TonHiiiAaii KeHr (jjofiflajia- 
HHJI3AH-

CyM M HPyEM AJl <t>yHKUHfl — >KAMJlAHyBMH 4>yHKUH51 — fiepHJiran Tyn- 
jiaM 6y&ma JIe6er KmerpaJiH MaBjnyA 6yjiran (JiyHKHHfi. JIe6er fiyfiHqa HHTerpa.T- 
jianyBHH 6yjiranH ^oji^a 6y (JiyHKUHHJiap aftHH Bai^Tfla (Jleger 6yftHHa) yjiqanyBiati 
6yJiHUHf: Ĵ aM jioshm. K*aApaT« SnjiaH waMjiauysqH ^yHKUiHa yjm anyw iaa $yHKUHfi 
S f a w S ;  TTHHtir K B aA p a™  w aM JiaH yB qH  ({)yHKuH;i/iHp.

CyMMHPVfOmHE MAIlIHHbl—)KAMJ10BMH MAUIHHAJIAP — coH JiapH H H r a j i r e 6 -  
paiiK  iiMFHHAHCHHH T onH ui (h t> h h  K;yuiHiu Ba a f tH p n m  aM ajinH ii 6 a « fa p H iu )  y q y H  h iu -  
j ia iH J ia A H ra n  > ;H co6 jiam  MauiHHaJiapii. B y.iap  c q e T q n K J ia p  6 n j i a : i  i^ m H M q a  M e i a M K ’ 
jiap H H iir  6H pHK M acH flaH  H 6 o p a T. X a p  6 a p  H yuiH JiyB qH  ?K . m . HHHr c q e TqjM ri«ra 
K a w iy M  pai^aM jiH  KJiaEHUiJiapHH 6 o c h u i  fly jiH  6 h jk i h  K e w a -K e T  KHpnTHJiaAH. B y s a a  
H nrH  T yuiH pH JiraH  p aK aM jiap  cq e T q H K H im r 6 n p  x o n a j iH  k a T a K j ia p n a a  ftu F H jiraH  pa*  
^ a M J ia p ra  M ycTai\H Ji paB H iu.ua ^ y m u jia A H  Ba K epaK jiH  p a i^ aM jiap  x o n a A a u - x o n a r a  yr- 
K a3H JiaA u; O A aT A arn  c 'ie T q n K /;a  a c a  c o h h h  ^ y m n m  y q y H  o j i a h h  ftiiFH JiraH  coHra kh- 
pH TH JiaeTraH  (^ y u iH J ia e T ra H )  coH H H iir 6H p jiH K Jiap n  6H pH H -K eT iin  ^ y m n 6  HHKHjiaAH.

C qeiqH K H H H r K y p c a T H u u ia p n  6 o c h 6  qH n;apH JiaA ti eKH 6 y  K ypcaT H m jiapH H  o n e p a r o p  
caHaftflH, ' '■

A n a 6 .;  B. H. ,0, e ji o » e, KpatKnB K ypc MaTCMaTH<iecKHX MaaiHH, rocTexH3«ar, M „  1949.

c y n c p r a p m o h h h e c k a h  w H K u w a  — c y n E p r a p m o h h k  4>yHKUHH —
H yftH AarH  rnapTHH  ^ a H o aT JiaH T H p y B in  f(xlt x?, . .  , , xn) ^yHKUH<i:

„ d2f  d°-f d*f 

A f - d x *  + d x l +  • • •  + dx2n < 0 ' \  

C. (j). rapMOHHK (JiyHKUH3HHHr (i^.) KaTop x o cca jiap n ra  a ra , rapMOiiHK (jiyHKUHHJiap 
TyFpncHAarH 6at3H  TeopeMajiapHH Hc6oTjiauiAa i^yjuiaiiHjia/iH, KymiHqa xycycHft j(o- 
ciuiajiH AH(})(liepeHUHaji TeHrjiaMajiap na3apHHCH/(a ypraiiHJiaAH.

C V n E P n 0 3 H U H f l O y H K U H H —  O y H K U H f lJ lA P  cy n E P n 0 3 H U H 5 1 C H  —  HKKHT3 
y  =  f(u) Ba u =  (p(x) (j)yHKii,H(TAaH u =  fUf(x)] MypaKKa6 cj)yHKUH;i (n;. CjiowHaa (JiyiiK- 
UHfi) Ty3iimAHp. MacajiaH, y  =  s in  ln  x  ({jyHKUHH hkkh (j)yHKU,HHHHHr: HaTypaJi Jiora-

pH(|)M (iv ) Ba cHHycHHHr (i^.) cynepnosmiHHCHAaH ^ o ch ji i^HJiHHraH. y  =  (sin lruc)4 
i^yHKUHH h k k h  cynepno3HU,HHHH KeTMa-KeT HuuiaTHiuAaH j^ochji ^HjiHiiran: o jiahh  
u =  sin ln *  (JiyHKUHa ojiHHraH, cyHrpa 6y  ({jyHKUHn 6H.fiflH AapawajiH (J)ynKHHaHHnr 
(^. GreneiinaH (fiyiiKHnn) cynepn03Hi'»tracH ojiHHraH. c, lymyuqacti Kyn y 3rapya-



C<6EPA

V u n  ^yHWUBwiapra. *aM Taa.MyKJiHAHp. tt  =«q t^ t ,  xs, . . .  , *„), . . .  , tm ~  
*“  <Pm(vi .  **. • • • , *n) 83 “  =* f(h> h ,  • • • > W  vtapHHHr, cynepii03Hu,HHCH..

U == * 2> • • • . •*«)> • • • > <Pm(-li;i> • • • > *n )l '

MypaKKaO (J>yiiKUHa 6jMaAH (K- CjiowHaH ct)ynKu.H!(). Cynepno3iiuHa jiaTHHMa «ycT«- 
ra Ky0Hm» cfenAaH ojimiraH.

CyiUECTBEHHO OCOBA51 TOHKA — M y^HM  MAXCYC HYKTA. J (z )  am jw -  
t h k  <}>yHKUHHHHHr My^HM Maxcyc Hyi^TacH —  inyHAafi a Hyt^ia^npKH, mckjih 6kh qe*- 
CH3 litn  f(z) MaBjnyA s 'ia c . f(z) ^yHKUHfiHHnr Jlopan  n;aTopnra a H y^ra aTpo^H juirn 

z-*a
^HH/iMacHHHiir 6om  i^hcmh (^ . JlopaHa p aa )  mckch3 Kyn ^a^-napra a ra  6y.nraiiAa m  
<J>aî aT myHAariwa a Hyi^ra f(z) (jiyiiKuiis yMyn M. m. h. 6yjiaAH. <ftyHKUHHnHnr M. 
m. h. arpo^H A a naHAafi 6y.niuiH ra o h a  TeopeMaHH pyc MaTeMaTHrn K ). B. Coxoukhh 
(1862) TonraH: a ra p  a nyi^Ta f(z) (JiyHKiyiH y^y n  M. m. h. 6y jica , y ^ o j iA a  x,ap 
HaHAan A KOMriJieKC coh yMyn z& iiy^TaJiapHHitr a r a  HHTHJiyBMH myHAafi KeTMa-KeT- 
f ln rn  MaBjnyAKH, 6yHAa lim  f(zk) =  A  6yJiaAH. Bbin^aMa i^hjiiiG afliraH /ui, Myx;uu 

k-+ 00
M axcyc a n y iv ra  a ip o ijiH ^ a  f(z) (jiynKm m ojiAHiiAaH G epH /iraii x a p  ^anA afl ( mckjih

i

5 k h  MeKCH3) jiHMHTra x a p  x h ji KeTM a-KeuiHKJiap C y fin q a  HHTHJiaAH. M a c a jia u , e?-,
1 i

s in  — , co s  —  ^yiiK U H H ^ap VMyH K00pAHHaTajiap 6 o u ih  M. m. h . 6y .naA «. /U p -

~  n 1  J 1 1^ai^HKaT, e * n nnr Jlopan  KaTopnra eflHJiMacn, ht>hh s *  =» 1

eftHJiMa z  =  0  nyi^Ta aTpo<j)HAa MaH(|)H0 A apaw ajiH  mckch3 K fn  ^ a A Jia p ra  3 ra . A = -o

>'MyH Zk KeTMa-Ker/iHK zk ~ —r~ (k =  1, 2, . .  .)  6fnajs,n, hyhkh l im  ek =  oo 9K ai«i
 ̂ k > 00

k^phhh6 TypH6AH. /1 =  0 yMyH ?* =  — ~ ^ ~ (A =  1, 2, 3, . . .  ) a^6 ojihih MyniKHH, 

AapxaK;HK;aT, iim e—* =  0. Ho.-i/(an (jiapviH mckjih A ynyu
k + oo

*k =  ln A +  2kni  2> 3, . . .  )

KeTMa-KeTjiHKHH oJiaM ira, y  xo.riAa , .  i ■
. .  .. lnA+2k*l .
lim  f(zk\ = l i m  e =  A.

A a a f f . :  H . H . n  p  h  b  a  n o b, PBeffeHHe b  TeopHio (J>yHKUHft K0v n : Te k ? i;0r a  n e p e u e m io ro . 
1954.

CyiUECTBOBAHHfl TEOPEMbl — MAB)KyflJIHK TEOPEMAJIAPH — AH<t><J*peH-
UHaJi Ba H H rerpaJi TeHrjiaMa/iap na3apHHCHHHHr T eopeM am pH  6yjm 6, m yiiA aft u ia p r -  
ViapHH KypcaTaAHKH, 6y iuapuiap 6 a» ap H flraH A a  6omjiaHFHM ekH qerapa& Hfl (i$. Kpae- 
Baa 3aAaMa) iuapTJiapra 6yftcyHyBMH eMHM MaB>KyA C ^Jia^H . MacajiaH, f(x, y ) - y 3 -  
jiyKCH3 ( ŷiiKUHH 6yflca, y  ^ojiAa y ’ =  f(x , y )  TeHrjiaMaHHnr tj(x0) == luapriiK 
KaHoaTJiaHTHpyBMH eiHMR ManKyA '6yJiaA*« ' 1 • ■ ■

C<l>EPA — C4>EPA. C. — 4)a30HHnr TafiHH 6 n p  0  n y iv raA an  Ma-bJiyM r M acotfaAa 
TypyBMH Hy^TajiapHiiHiir reoMeTDHK ypHH. By 0  Hynra C. hhht MapKa3H Ae6, 6epnji- 
raH r  KecMa sca C. hhht paAHycn Ae6 aTajiaAH. C. HHHr TyFpn 6ypMaKJiH Aenapr 
KOopAHHaTajiapHAarH TeH rjiaM acn KyftHAarH KypHHHiUAa SyjiaAH:

(x —  a)2 +  (y —  b)3 +  (z —  c)2 =  /•*,
6 y  epA a a, b, ,c— M apKaaHim r K00pAHHaTaJiapH, r  a ca  C. HHHr p a A n y cu . C. hh afi 
jiaHaHHHr y3 AHaMeTpH aTpO<}>HAa afljiaiiHuiHAaH ^ o ch ji 6yjiraH  c n p i  A e6 n;apaui MyM 
kh h . PaAHycH r  6yjiraH  C. cHpTHHHiir k>3H

S =■ 4Jtr*

20— 1334
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fapM yjia 6b.nm  aBHiyianaAH. C. ra jTKaam iran y f*f» ra  tckhcjw k ypnmaD KyicraOh  
r a  yTKasHJiraH paA H ycra  nepneHAHKyjiHpAHp.

C. HHHr o p ro ro H a ji npoeK U H n^arH  aSpHcH a fiaaH a, H x iH fp n fl n a p a ju ie j i  npoeK- 
UHHflarH a6pHCH aca  sjuiH ncA H p.

C. hh tckhcjihk CHJiaH ^ap ^aHAafl KecraB^a afljiana j$ochji (fyn&KH. 0(r) C. 
nirnr y3 MapKa3H^aH yiyBMH tckhcjihk Cmiau KecwjiranAa jjw hji CJjiraH KecHMH r  
pa^HycJiH afljiana-—  K a n a  AOHpaflHp; C. hhht tckhcjihk, '6HjiaH KecHjiraHAa ^ochji 
Cyjiratr 6ouu^a ^ap ^aHAafl kcchmh paflnycH C- hhht r paftHycHflaH k h ih k  6yjiran 
*■'jiaHa^Hp —  khmhk ^OHpa. IUap TepMHHHra ^aM jqapanr.

C4>EPMHECKAJI TEOMETPH^ — C0EPHK PEOMETPHfl — reoneTpHK npe^MeT 
6Jjih6, cijtepaAa *ofljiam raH (JiHrypaJiapHHhr xoccajiapHHH ypraHaAH, nJianHMetpHS 
sca TeKiicjiiiKAarH ^HrypaJiapHHHr xoccajiapHHH JpranaAH-

OJiepaAarH KaTTa AonpaJiap reoAe3BK WH3HK, (i^. PtoAeaH^ecKa^ jihhhh) 6yjiraHH 
^ojiAa TeKHCJiHKAatH TyFpH iH3HKJiap pojihhh jTaflAH: TeKHCJiHK^a hkkh  nyi^Ta 4»a- 
HaT 6H rra  Tyipn mh3h^hh aHH^JiaranHra yxm a6, c<jiepa AHaMeTpHHHHr yMJiapH 6 f  ji- 
iia ran  hkkh fty^TacH opKaJiH (jiai^aT 6HTTa K arra  ppnpa yTKa3Hin MyMKHH. JleKHH 
c<{)epaAa napaJiJieJi «TyppH wH3HKJiap» 6yjiMaflAH, E b k jih a  TeKHcjinrH^a Ba Jlo6aieBC- 
Kiifl TeKHcJiHTHAa napajijie ji fyppH MH3iiiyiap MaBwyAAnp-

C. r. hhht acociifi (jiHrypaJiapH ci|>epHK HKKH6ypiiaKJiap, ccjiepHK VM6ypMaKJiap 
(k. C'|)epH>iecKHH TpeyrojibHHK) pa ctfiepnK K^n6yp>iaKJiap, h ihh  c<[>epa ycTHAa ojihh- 
ran TOMOHJiapH KaTTa AOnpaJiapiiHHr npHM afljiaHaAaH khmhk SfljiapH Oyjirai' Kyn- 
6>p'iaKJiapAnp.

A a » C .:  H. H . C T e n a n o B ,  C4>epnHCCKaa TpHronoMeTpnsi, rocTexH3A3T, 1948;
/[. H. n  e  p e  n e  ji K h ti, K yp c 3JieMeHTapnofi reoMeTpHH, m. 2, rocTexH3AaT, 1949.

M-EPHHECKAfl HflflHKATPHCA -  C4>EPHK HHfllfKATPHCA. M =  M(u, v)
CHpT HopMajiJiapHiiHHr C. h . c h — capT  TeiirjiaM acH 6njiuu ^ o c h ji  ^H jiH naflnran  n a p a- 
MeTpjiH c $ e p a  chpthhhht 6Hp i^hcmh ckh 6yTyH c<j>epaAHp. Ahhkpok aHTraiiAa: 
M  =  M (u, v) cwpTHHHr ^ap 6up ny^racnAa HopMaAHHift' (k .)  6hpjihk BeKTopn tck- 
uiHpHJiaAH; myHAafi k,hjih6, n  =  n (u, v) BeKTop-tjiynKUHsi j^ochji ^hjihhbah 
|n  —  (u, v) nyK T aA arn  6npjiHK HopMaJi BeKTop]. A ra p  ncKTOpjiapHMnr 6ouih TafiHH 
OHp nynTaA? Typca, yjiapiiH H r y u ia p H  c<})epaHHHr 6 n p  hhcmhhh ckh 6yTyH cijiepaiiH 
*iH3aAH. CfjiepaHHnr 6y  h;hcmh eKH 6y iyH  cij)epa napaweTpjiapH Onjiau 6HprajiHKAa 
C. h . flfi6 aTaJiaflH. M (u, v) -> n (u, v)  aKCJiaHHm cHpTHimr cijiepHK aKCjiaHHiHH a ^ 6  
aTajiaAH. B y  aKCJiaHHin AH(j>tepeHii.HaA reoMeTpmiAa Kyn KyjiAam ijiaAH. ByHAaft Teo- 
peMa ypHHJiHAHp: chpthhht nyhjTaAarH tJjihi^ srpHjinrii KyiiHAarn HHc6arHHiir jihmh- 
rara TeHr:

lim  _  fc 
a s -* o A s

6 y  epAa As —  CHpTHHHr Ma3Kyp K y^Tann y3 HMHra o jir a n  6 iip o p  napqacH H Jinr 103H, 
As ' —  6 y  CHpT napnacH  c([)epHK TacBiipHHHHr io3H. M HCojuiap: TeKHCJiHKiiHHr C. h . 
CH Hyi^TaAHp, U.HJ1HHAPHHHT C. H. CH C(j)epaHHHr K3TT3 AOHpaCHAHp; KOliyCHHfir (y>IH- 
CH3) C. h . c h  cijiepaHHHr khm hk AOHpacHA«p. 3 rp i i  MHSHHiJiapra yTKa3HJiraH ypHHMa- 
jiapHHHr C. h . jiapH ^aM ypraiiiijiaA H  sa  >;oKa.3o.

C1>EPHHECKAH TPHTOHOMETPHH — C4>EPHK TPHrOHOMETPHJI — ajiepmc 
y>i6yp>iaKHHHr fc . CfjiepHMecKHfl TpeyrojibHHK) TpHronoMeipnflCH, hi,hh c<jiepHK yM- 
oypMaKHimr TOMOHJiapn 6HJiaH 6ypMaKJiapH opacHAarn CouianHui TyFpHCHAara Tai- 
jihmot. TeKHCJiHKAarH (oAaTAarHj TpHronoMeTpHHAaH (j)apKJin yji3poK C. t .  Aa y i 6yp- 
•laKHHHT y n a  6ypqarH yHHHr TypH Ba yjiMaMjiapiiHH 6np KH:”MaT.fiH amnyia/iAH. 

KocHHycoB -reopeMa, CHHycoB TeopeMa TepMHHJiapnra ^aM ^apanr.

AAa6.: H, H. C T e n a H O B ,  GfcepHnecKafl TpHronoMeTpHH, rocrexH3AaT, M. — Jl„ 1948; 
M. K. Be h r  i; e ji b, C(J)epHqecKafl TpHrOHOMCTpHH, rocTexHS^aT, M., 1948,

C<I>EPMHECKHE KOOPflHHATbl iohkh M  — M  HyiyraiiHHr C4>EPHK KOOPflK*
HATAJIAPH — 6y nyj^raHHHr 4>a30#arH Ba3H5!THHH ami^jiOBMH yM ia coh: r, 0, (p.
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OJ>epHK KOopAHHaTa/iapnH &y«Aafl aHHjyiatn MyMKHH. Ox, Oy, Oz  — ^eKapr Koop/jn- 
.ttaxanapm nH r jteapo iKpneHAtacyjiHp 6^/iraH  y*iTa fv& 6 f n c m  (280- paCM). 0  Koap 
AHHaTa/iap Couih 0 (r )  ccjiepaHiwr MapKa3H^a 6%jichh. ifHAa O M = r  coh 0  Hy^Ta/iaa 
M  Hyi\Taraia 6f/ira  h Maco$a C^JiaAH, 6ypwaK 0 =  ^ M O Z ,  htjhh OM paflHyc-u:K- 
Top 6anau Oz j^HHflr MycCaT ftyHajmwH opacn^arH 
Cyp^aK rtyjia«H, 6yp<iaK cp =  xON 6JyiaAH, 6 y  ep ^a  
N — M  nyKTaiiHHr xOij TeKHCjiHKAarn npoeKu,HnciMnp.

C(J>epHK KOopflHnarajiap rfppn  6ypliaKvw AeKapT 
KoopflHnaTaJiapnra ^yfiw/iarn (JiopMyjiajiap opn^a/in 6bp- 
JianaAH:

x =  r s in  0 cos q), ij =  r sin  0 sin <p, z  =  r cos 0.

C4>EPMHECKHE 4>yHKUHH — C<I>EPHK W H K -  
UHflJlAP: 1°. JIe*aHflPHHHr Pn(x)  Ba Qn(x)  C. <J>:
[ 0  — x2)y']'  +  n(n +  1 )tj =  0 /IewaHAP ABfjKpep611- 
HHaJi TeHrjiaMacHHHHr e1!hmjiapHAan H6opaT 6yjiaA«
Ba ^aTopjiap op^a/iH TacBfipjiaiiHuiH MyMKHH:

k=o

y  — A [ ‘—  2!

+  b ( x _  ( n - ^ n + 2 )

n ( n +  1) n(n — 2)(n +  l)(«  +  3) 
x +  4 ,

( „ _ l ) ( « _ 3 ) ( „  +  2)(rt +  4) 
5!

+

3! r 5-  • • • ),

6 y  ep^a A na B—HXTHepnftAwp. X^ap ^aHflaS 6yryH n >  0 con yqyH ^aTopjiapAan 
6npn y3HJiaAH Ba yHra m oc C. ({). JlewaH/ipHHHr Pn(x) nojiHHOMHra aiijia>iaAH; SyHAa
HKKHHMH ^aTO p /IejK aH A pH H H r HKKHHMH T y p  $yHKUHHCHA«p.

Pn(x) nojiHHQMJiap 3cob4H (|)y HKUHnra sra:

Ba

1 : 1 / 1 — 2xt +  ?  = 2  Pn(-X)tn' 1(1 < l  yqyi1 
n***0

i : y  i — %xt +<» = 2  pn{X) t _(,,+l)' W>' yqy«-
/1=0

Arap x =  cos v Ae6 OJicaK, y ^ojiAa Pn (cos v)  <j)yHKUHfi ctjiepa cnpTHAa aiiHHJiaH- 
raH  (JjyHKuHiiHH, h t .h h  «30Haji C. <J).» h h  T acB H pjrafiflH . y  =  Pn(cosv)  4>yHKU.HH

p t  + c t g c ^  +  « ( « + l ) y  =  0  
dv2 dv

- (^ + D r
AHi})(J)epeHUHaJi TeHrjiaMann i^aHoaTJiamHpaAH. rn Pn(cos v) Ba r ' 1 Pn <J)yHKu,Hfuiap 
JlanjiacHHHr rnap (JiyHKUHHJiapw ne6 aiajiaAn; 6y (j)yiiKHHHJiap AU  =  0 Jlanjiac 
TeHrjiaMacHHii ^aHoaTJiaHTHj a^ii.

2°. Kyum6 ojHwraH P ’” (x) C. (J). ixyfiHAarn AH^^epeimnaji TeHrjiaMaHHiir
eMHMJiapHAHp:
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l d  -  * V 1'  +  [ « ( « '+ » — i ^ r j i /  =» • '

P™(x) 4>yHKUHflJiap Jlemanpjp nojiHHOMHra

m

P “ (x) =  ( l - A - 2) 

fopmyjia CnJia h  CoFJiaHraii. Arap x *= cos v p.e6 oJicflH, y ^oJi^a /^"(cos v) ^ynxuBfl 
KyfiH/narH TenrJiaMaHHHr cmhmh OyjiaAH:

3°. yMyMHfl y n(v; ip) C. 4>- xycycHil >;ocH.iaJiK

f K  +  d g v g  +  -  }■ i -  %  +  n (« +  1 ) ^ 0oir ov s in 2t' a(p2 (♦)

*H<jxj)epeHUHaji TeHrJiaManHHr e^HM îapH Cy^a^H, Cy epfla v Ba <j> — c<jjepHK «ooj> 
^HHaTaJiap (^.)* TpHroHOMeipHK Kyn^a# n-flapa}Ka.flH yn(i\ <p) C. aTaJia^H.

n

yn (t. <p) =  a0p n(cos v) +  cos m  <p +  bm sin m<f)P 1  (cos v).
m=\

C<bepH« KoopAHHaTaJiap op^ajin 63HJiraH JTanjiac TeHrJiaMacHfla y3rapyD4HJiapHH axr  
paTraHAa (*) TeHrjiaMa ^ochji dfaaAH.

C 4 > EP H H EC K H fl / J B y y r o j lb H H K  —  C«t>EPHK H K K H B y P H A K  —  c<j>epaflarjp
Karra AOHpajiapnHHr yrna c<})epaHHHr AnaMerpa.1 KapaMa- ^apinw HynTajiapHflan sn -  
^yBMH flpHM aftjiaHajiapHflaH >;ochji d^JiraH ({mrypa.

C 4> EP H H ECK H fl H 3 B W T O K  —  C4>EPHK 3 H E flJ lH K  —  c<J)ePHK yiO ypqax 6yp- 
HaKJiapH hHfhhahch OHJiaH Ebkjiha  reoMeTpHHCHAarn yqCypqaK 6ypqaKJiap« fiiiFHH- 
^hch opacH^ani aftHpMa, ht>hh (A +  B  +  C) —  Jt aftnpM a, 6y  ep^a A, B, C —  C(}>e- 
piiK yqfiypqaKHHHr 6ypqaKJiapn.

C. 3. 9Kcuecc a b 6  ^aM aTaJiaA^. E b k jih a  TeKHCJiHrn^arH yq6ypwaK 6ypqaKJia- 
pKHHHr hhfhh/i,hch 6HJiaH JIo6aqeBCKHS TeKHcJiHrH^arH yq6ypqaK  SypqaKJiapiiHmir 
h h fh h a h c h  opacHAarn aAnpMa yq6ypqaKHHfir ^ei})eKTH §kh KaMqHJinrn Ae6 aTajia^H, 
wbHH: yq6ypqaK AeifieKTH jx —(/1 +  B +  C) afmpMaAHp, 6y ep^a A, B, C  — JIo6a- 
MeBCKHfi TeKHCJiHrn^arH yq6ypqaKHHHr 6ypqaKjiapH-

C4>EPH M ECK H fl C E K T O P  —  C<I>EPHK C E K T O P  —  rnap ceKTopHimnr xyAAH y 3H 
(K- LUapoBOH ceKTop).

C< I>EPH 4ECKH H  T P E y r O J lb H H K  —  O W EP H K  y H B y i 'H A K  —  c^epaiiHHr ym a  
nyiacH  6H.naH Karra flonpaJiapHHHr yqTa eftn TynjiaMHflHp; 6y  efijiapHHHr Jjap 6h- 
Ph apHM afiJiaHaAaH khmhk 6yjiH6, yjiapHiiHr yqjiapn yuia Hyi^TaJiapAa eTaAH. C. y. 
hhhf 6ypqaKJiapn hhfhhahch hkkht3 TyrpH CypqaKflan KaiTa 6yjin6, jx 6njiaH 3 n  
opacHAa 6yjiaAH, »i>iih:

. j t< 7 l +  B +  C < 3 a ,

6y epAa A, B, C —  C. y. HHiir 6ypqaKJiapn. C. y. jiap TeHrjinrHHHHr Kyn ajioMaT- 
jiapn oAaTAarn tckhc yq6ypiaKJiap TeHrjinrHHHHr ajioMaTJiapHra yxuiafiAH. JIckjih 
yxniaMafiAHraH ajioMawiapH ^aM 6op: MacaJiaH, arap aft«H 6np c^epaAar» Wckh 
C. y . nati 6npHnHHr yqTa 6ypqarH  HKKHHqHCHHHHr y n a . Cypqarnra T ew  CJflca, 
6y yqfiypqaKJiap TeHr 6yjiaAH. CtJiepHqecKaa TpHroiioM^ipHH, KocHHycoB Teop?«a, 
OinycoB TeopeMa TepMHiiJiapnra ^aM i^apaiir.
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C^EPOHfl —  C<l»EPOHfl —  ci})epaHHHr jte j/K,n aTpo4>H£a afljiannujn;ia yma yn 
6^ftii<ia ch^hjihluh tyicortra ojiHHraHfla j^ochji 6yjiaflHraH cnpT; fiynAa chpt 3K8aio;>- 
Aa sa ^yiCfla ofhp-thk KyuHHHHr Te3.aanHixiH Tatcnp ^hjihluh Ba afijiaHHui 6yp'ia« 
Te3jiHrH ^HCo^Hra cn^HJia^-H. C. KypHHHum cc})epaia h ^ ii i  fiy/iaAH. 

rpeK. oqxx/pa —  map, ccjiepa, koiitok.. e/6o£— KypnHHUi.,

CXOAHMOCTH TOM KA-HKHHJlAUIHlIIHyKTACH.^ " ^  cbyHKUHonaji i;a-

2

n=  1
TopHHHr (ctiynKunona.’! K eiM a- KeiTiHKHHHr) H . h . uiyH flaft x 0 n y i\ ia A n p K n , un (jrt 

. • • i 00 
4>yHKHHn^apHHiir fiepH jiraH  x n Hy^Ta,narH HHfiMaTJiapn^aii T y 3H/iraii ^  un(x <\) cohjim

n =  l
KaTop si^HHJiaiuyBHH i^aTop G yjia^H  (i^. P h a u ).

A a& 6.: T. M . <t h x T e ri r  o  ji b n, K yp c flHiJxJiepeHnHanbHora h HHTerpajibiioro HMHc/iemm. 
t .  II, III, <J>H3MaxrH3, M., 1969.

CXOflCTBEHHblE CTOPOHbl — yXUlAUI TOMOHJIAP — 6 npn HKKHifMHcnra 
6 « p o p  reoM eTpiiK aJiMauiTHpHui^a moc f iy jir a n  h k k h  K^n6yp>iaK. m oc TOMOHjiapHiiiiiii- 
lja p  6 n p  K y 4>TH. y .  t .  fepMHHH o^aTAa h k k h  y x iu a m  yq6yp>iaKHH TeKuiH pnui^a 
^yhaaHHJiaAH Ba 6 y  yM 6yP'iaK;iapH H iir (K yn 6yp qaK jiap iiH H r) T en r 6 yp q aK J iap  tyipuiH - 
ChM ^fraH  TOMOHjiapmiH (TeHr 6ypqaKJiap eHAouiraH ToMOHJiapiiHH) 6HJi^npa/(n. K>. 
I I p e o 6p a30BaHne, O ro fip a/ K en u e, CooTBeTCTBHe.

CXO^HmHflCH Pjlfl — HKHHJIAUiyBHH KATOP— ftHFHtwiCH leKJlH 6 y j i r a «
cq oo Oo

a„ K aTopA w p. V  C „  =  V  (an -f- ibn) KownjieKC ^ arop n H iir C  = / 1  - f  / 8  h h fh h - 
jU
n 1 n ~ l

00 00
A « r a  HKHHJiaiuHuiH H KKHta ^a ^H ^H H  ^  an m  ^ r o p ^ P H 1™ 1* M0C p a o H m ^ a

n~=i n~ [ *
A  aa B  r a  Hî HHJiauiHiUHra Tenr KyqjiHflHp. K,- ^ A -

CHET —  CAHOK, —  h k k h  x iiji  M atH ora 3ra 6 y jir a ii  MaTCMaTHK ry iu y im a . BHpm i- 
•iHAail, C. Ma3Kyp qCK/m TynJiaM.ua f;aHMa 3,neMenT 6opjm rHHH aiiH K Jiam ra hm koh 
fiepyBMH aMaJi ,ne6 TyuiyiiHJiaAH; HKKHHMHflaH, C.—6 y r y i i  Ba K acp  p an n oH aji c o iu ia p  
vcTH A a 6 a w a p n jia ,iiir a n  flacTJia6KH T y p r  apH(|iMCTHK aM aji TynjiaM H , ht>iih C .— >;n- 
co6 jia iu flH p .

Afla6.: Hilit. 9/iew. M.1 m-m , rnc!c\;t:;;vn, M., I95I; H. H / i  e n m a Jf, I Irropnh ;ipn4iMGTH!;H. 
y^neflTHs, M., T959.

CHETHAH JIHHEHKA — XHCOB HH3FHHH— .v ip  x h ji ^ « c o 6 jia p  6a>KapHMHra 
xH3MaT KHJiaflHfaii m hjfhm . O ^aT A arH  jiorap«$M H K  MH3FHMAa (h . JIorapH(}>MHMecKaH 
jiiiHeftKa) KynaftTHpHiu, 6 y jin u i, ,i,apa>Kara K yTapnui, h jia h 3  MHKapniu, ipHronoM eTpHK 
)^Hc06jiap 6awapHiu MyMKHH.

M axcyc MacaJiaJiapnn eMHUira Myji>KajuiaHraH uiKajiajiH mhsfhmJiap 6op-
M acaJian, aBHanHc^a i^yjiJiaHHJiaflHraH HaBHrauHOH ^hco6 mh3fhmhhhhf 17 uiKaJia- 
cH^a 6apoMe rpHHiir KypcaTHUiHra i^apa6-ftyji, Ba^T Ba Te3JiHKHH ^HCo6 jiaui, y3yn. 
jihk Ba Te3JiiiK y.iMOBJiapHHii ajiMamTHpHUi Ba 6om i\a .\Hco6.nap CawapHiu MyMKiiH- 

CHETHO-AHAJIHTHHECK.HE MAUlHHbl (hjih CMeTH0-nep(})0panH0HHbie Ma- 
uihhw) — AHAJIHTHK XHCOB MAUIHHAJIAPH (eKH nepc})0pauH0H *hco6 MauiHiia- 
Jiapn)— nepi})0panH0H KapTaJiap (k .)  6hji3h HiujiaHAHraH n,aTop MauiHiiaJiap; 6 y  nep- 
(jioKapTa^apra ^ap  xhji coHJiap sa  6vflpyn eKH cy3JiapHHHr KOflJiapn TerniiK tcuihui 
iiJfjiH 6ujiaH TyuiHpHJia/iH. Aiuijihthk j$hco6 MaiUHHaJiapii ^aTopura aBBajio nep(})opa- 
ropjiap, ht.hh  nep^oK apT ajiapra coHJiap, 6 y 6 py iy iap , c^sjiap  k o ah h h  TymnpyBMH 
MauiHHa-fiap KiipaAii. CopTJiapra aw parH m  a n n a p a ra  KapTaJiapHH 6npop aJioMaTjiapn- 
f a  X apa6 rp y n n a jia p ra  aHcparaAti. PenpoAyKTop ma6jioH nepi})OKapTajiapflaH nep<}>o- 
•itapTaJiap Kj-naftTHpHur yqyH HiuJiaiHJiaAH. y ^ n 6  MHi^apyBMH (uiiicjipHHH OMyBMH) Ma-
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uiHHa coh, Cyflpyi^ e a  cyanapnHHr nepd)OHapTa.iapra TvinH pnjiran KOAJiapHHH omhO 
ftepaAH. }(osHprH 33moh Te3nop sjieKTpon hhco6 MamnHajiapHiiHHr KHpmii f;ypHjiMa- 
i a p n  Ba m iiyuu nypH jraaJiafH  a n a jihthk ^ hcoC MaiuHHajiapHflaH Ty3HjiaflH.

C M E T H O E  M H O > K EC T B O  — C A H O K J IH  T P n j lA M  — uaTypaji naTopra 3kbhb3- 
j k h t  6yjiran TynjiaM, ht.hh ĵ aMMa sjieMeiiTJiapHHH-iiaTypaJi coHJiap Sujian H0Mepjia6 
(6ejirHfla6) mh^hiu MyMKHH Oyjiran TynjiaM. C. t .  HHHr nyBBaTH qeKCHs TynjiaMjiap 
HyBBa™ opacHfla shp khmhth 6yjin6 , X 0 (ajieiji- HOJib) 6hji3h 6ejirHjiaHaflH. E ap ia  
*yiJ)T coHJiap, pau.HOHaJi coHJiap, a jire6paHK conjiap TynjiaMjiapH C. t .  ra mhcoji 
CyjiaflH. Ji,ap KanAaft mckch3 T^njiaMfln C. t .  6yjiaflH. CaHon,JiH 6yjTMaran mckchb 
TynjiaM caiioKGH3 TynjiaM (k. HecHeiHoe Miio*ecTBo) fle6 aTaJiaflH.

C t E T I f O - P E I l lA W m H E  Y C T P O ftC T B A  —  X.HCOB E M y C T H  K y P H J lM A J IA P .  
X,. e. i .̂ ^ap xhji MaTeMaTHK ManiHiiajiap TapKH^nra KHpaflH Ba Mat-iyM 6np Maie- 

' MaTHK aMajiHii Skh 6np rp y n n a  aMajuiapHH oajKapHiura Mjjiwaji.iaHraH. EiHjjaAHraH 
M acajiara KHpraH y3rapyBMH MHiyiopjiap y3HHHiir J3 rap n in  co^aciifla  y3JiyKCH3 y3ra- 
pHiiiHra eKH (fia^aT ^HCKper ^HftMaTjiap i^a6yji ^HjiHiuHra i^apa6 6 y  i^ypHJiMaJiap y3- 
jiyKCH3 Ba AHCKpeT paBHui^a mujiaftflH. )KaMJioBiH, Kynaftn ipyBin, HHTerpajijioB>iH 
Ba AH(}i!}>epenu.HajiJioBt)H, iuyiiHHr^eK (jiyiiKiiHOHaJi X,. e . i\. oyjiaflH ; (JiynKUHoiiaji
X,. e . i .̂ 6epnjiraH  (JJVHKunonaji 6oFJiaiiHuiHH aBTOMfiTHK paBHuifla aiwaJira oumpaflH.

C H E T H b lE  M A U IH H B I— ^ H C O B  M A U IH H A J IA P H  — aftpHM coHJiap yciwfla 
CawapHJiaflHran MaTCMaTHK aMajijiapnH MexaHHaauHfuiamra MjjiwaJijraHraH MareMaTJtK 
MauiHHajiap. K$iumn Ba afiHpHiu aMajiHHii 6awapaflHraH ^yuiyfltiH MauiHHajiap, 6apqa 
TypT aMajiHii 6a5KapaflHraH npHM aRTOMaTHK Ba aBTOMaTHK apH^jMOMeTpjiap ^ . )  
KeHr ^yjiJiaHHJiaflH. By MauiHHaJiap khmhk ^hco6 MauiHHajiapn fle6 araJiaflH; yjiap 
Hafifl i^hjiyBliH (6epmiraH coHJiapHH i^afifl i^hjihui yyyn), Ky>tHpMa Ba caHaui ^ypnji- 
Majiapnflan H 6 o p a i; 6y KypHjiMaJiap 6.Hp- 6Hp»ra wyfla Kyn yxuiafiflH: yjiapHHHr 
xaMMacHfla coH jiap  (h ih h  aMaji 6a*apHjiaflHraH coH Jiap) M axcyc Ty3HjiraH KjiaBHm- 
/mpHH 6ochui 6iuiaH 6epHjiaflH; MauiHiia KJiaBHinjiapHH 6 o c h iu  O njian  6oLUK,apn.naflH. 
HaTHma MatJiyM 6np uinajiafla ^ochji 6^JiaflH.

A « a 6 .i H. C . E e f l O K H M O B ,  r .  n .  E a c T i r u e e B ,  B.  H.  K p y m m ,  CiexHO- 
ilH(J)poru,ic MaiiJHHbi, MamrH3, M ., 1953.

C M E T H H K  —  C M E T M H K  —  3Hr coflfla MaTeMaTHK aMaJi Oyjiran canoKiiH faw a- 
pHiu, a-bHH cqgrqHKfla iiHFHJiran cohhh KeTMa- KeT 6np 6HpjiHKKa ouiHpHui yqyH 
uyjDKajiJianraH pai^aMJin MareMaTHK ac6o6flHp. K,yjuiaHHjiaeTran cano^ cHCTeMacHHHHr 
(H- CncTeMa cqHCJieHHsi) HaHflafi 6yjiHiuHra i^apa6 C. Jiap ynjiH, hkkhjih, caKKHSJiH 
aa yMyMaH p  jih C. jiapra Gyjmnaflii; p  jih C. jiap 6np-6npHra paSpHfljiapapo yTHin 
BocHTaJiapH op^aJin KyniHjiran 6up paspaflJin p  jih peracrpjiapflaH n6opa'r 6yjiaflH; 
Mai,jiyM 6np pa3piiflfla p  6hpjihk TynjiaHraHfla Smifla 1 ypran lo^opn pa3pafliiHHr 
KypcaTHUiH 6np 6np.THKKa opreflH Ba Ma3Kyp perncTp hojihh*ih Ba3HjjTHra y ia -  
flH- TexiiHK wH^aTflan C. jiap ^ap xhji: Mexahhk, pejiejin, sJieKxp, sjieKTpoH C. 
Jiap 6y.TiaflH. Bnpop KypHHnuiflarH C. >;ap naHflaii MaTeMaTiiK ^HCo6jiaui MauiHiia- 
ciuiHHr, wyMjiaflan Te3Kop ajieKTpoii ^hcoO MauimiajiapHiiHHr 3apypnfi sjieMeiriH 
x.Hco6jianaflH.

C M E T b l — M ^ T  — npHc|)MeTHK ^iicoSjiaui (nyimuu na afiHpHiu) yqyn Hiujia- 
THjiaflHraH, sn r coflfla aMajinft j^hco6 iiuiHfla Ba MaKia6fla Kypra3MajiH i^ypoji CH(j>a- 
THfla nyjiJiaiiHJiaflnraii sn r coflfla ac6o6 . X°3HprH 3a.M0H iiyTJiapHiinnr awflOflH ^H- 
co^JiauaflHraH TaxTa >iyT PoccHHfla XVI acpfla pacM Cyjiran. MyT ^o3Hprn KypHHH- 
uihhh XVIII acp 6omjiapHfla ojiraH. Pyc qyTjiapn CCCP flaH TaiunapH Spoiifla >;aM 
HuuiaTHJiaflH. Fap6Hft Esponafla aca 6y i\T jiap  acotHfla nparHJiran MaKTa6 Kypra3- 
MajiH i^ypojiJiapHrHiia i^yjiJiaHHJiaflH. XhtoA >iyTjiapH (cyan— nan) ĵ aM Pqp, yjiap 
X htoS, ^HHflHXHTOft Ba JlnoiiHHfla pacM 6yJiraH. XhtoA MyTjjapH pyc qyTjiapHflaH 
anqa ojiahh apaTHJiran 6yjiH6 , ^03Hprawa >̂ aM y3JiapHiiiiHr 5 6hpjihkjih canoiH 6h- 
jiaH i^aflHMHfi Ty3iijiHiuHHH caK.ia6 ^ojiran.

A fla6 .: H. T. C  n a c c k h fl, IlpoHcsoM;jeHiie h HCTOpna pyccKira cmotob, «HcropnKo- 
M*THMCCKHC HccjieflOBaHHH*. BbHi. 5, rocTeiH3flaT, M ., 1952; H. Jl. l e n u a u .  Hctodhw anwh- 
«4thk.i , VqneflrBS, M ., 1969.



TABJIHUJM KyJlHKA —  KYJIHK )KAflBAJIJlAPH. XIX, acpH H nr 6hphhm h  ap - 
MH^a ^ h c o 6 jm u i rexHHKacH k s m  pH Q ow Jianran C yjiranH  ^ o /if la  Typ^iH M aM JiaKaM ap- 
HHHr MaTeMaTHKJiapH 6 n p n m n  y n  m h jijih o h  HHHAarH Ty6 coiw apH H H r Ba MypaKKa6 
co iw ap iiH iir 3Hr k h ih k  6y-iyB4H^apHHHHT w aA B ajijiapH iin  (afpHM  M HjuiHoHjiap y iy i . )  
3y p  M a iu a ^ a T  6 h m h  npaT raH flap , M acajiaH, MepHaK (1811) —  6npHH4H m h a jih o h  
VMyH, bypK rapA T (1814) —  h k k h h h h  m h jijih o h  y q y n , (1816) yqm m H  m h.w ihoh y iy n ,  
Kpeji-ne, Aaae, I ’o3eH6epr, rJiefluiep, B. JIe6er oa 6om^aJiap 1865 HHJira Keji«6 6y  
* aflB aJiJiapH a Tyi^H3HHMH MHjuiHOHra eTK a3raH jiap.

y iu a  HHjuiapAa Bena O an jiap  anaAeMHHCHra 100 MHjuiH0Hraiia  (!) 6yjiraH  HaTy- 
paji coHJiapHHHr sn r  k ic ihk  6yjiyBMHJiapHHHHr (2, 3, 5, 7 Aan 6ouu^a) an,ji 6oBap 
KH.iMaii/;HraH >K3ABaJiJiapH TonuiHpHjiraH. B y  jKa^BaJUiap n p a r a  ynHBepcHTeTHHHiir 
npoijieccopH 6 y jira n  y  rKHp xhco6hh  JI- <l>. KyJiiiKHHnr M auia^aTJiH  yjiKaa Me^na r- 
JiapH caMapacH sa h . K- w . HHHr ^awMH K arra  6yjiraHH yqyn yHH Bena O aiu iap  
aKa^eMHHCH Hauip ? ih u j hjio>khhh ronoJiMaAH, n,yji §3Ma ^ojin ;;arH  w aflBajijiap 
AKaAeMHaiiHHr apxHBHra TonuiHpH6 K;yflHJiAH.

H- 4». KyjiHKHHHr 4>aHJiap aKa^eMHHcHra TonuiHpHjiraH «ByjiyBMHJiapra o h a  
yjiyF ^onyiiH* caKKH3 jkh ji^  6yjin6 , ^bmmbch 4212 ca^H([>a 9flH. i<. w . ym a BaKi^a 
t^ jih i^  ne6 ^Hco6jiaHraH BypKrapAi MtaAuajuiapHHHHr oxnprH coHHAaH, h t.hh  3 033001 
AaH 6omjiaHraH. K- >k. 100330201 cohh PHjiaH TyraraH . K. * .  HHiir 12642601 a»u  
22853800  ra n a  conjiapHH y't Hqwra ojiraH hkkhhm h jk h jiah  1911 flriJin fiy^ojiran  Ba 
y  ^ajw raH a ToiiHJiMaraH. K. >k . HHHr yJiqaMH 1 4 ,5 X 1 1 ,5  6yjiraH  jjap 6np
ca^H<})acHAa 80 c a ip  Ba 77 ycryH fiy jiran . MyaJiJinct) coHJiapHH isyuiHMwa pauHUiAa 
(^HCi^apon) ^apduiap 6MJian 6ejiriu iau i opi^ajiH w aA aajijiap >^3>kmhhh KaMaftTHpraH. 
MacajiaH, ^ap  6np hkkh  xonajiH coh 6H rra  j i3 th h  ^apijw  6HJian 6ejirHJiahraH; hkkh- 
Ta hkkh  xoHaJiH cOHHHtir KOM6niiaiiHaCH ^aM jiaTHH ^apiJwiapHiiHHr TerHiujiH kom6h- 
HaiiHHCH opnajin  6ejirH Jianran Ba ^0Ka30. IUyiiAafi 6ejirHJiaui op^ajiH >K8ABaJiJiap- 
HHHr ^a>KMH TaxMiiHan hkkh  Mapra i\HcnapTnpHjiraH, jieKHH 6yHiiHr 3Ba3Hra waAoaJi- 
jiapAaH (boHAaJiaKHm ^on/tacn Ba yjiapHHHr ^ap^nii- paKaMJiH Ma3MyHHHH tcku ihphui 
l^HHHHJiaUiraH. K- llpOCTblX HHCejI TafijIHHbl.

A f l a O . :  H .  H .  A e  n  m  a  n . 3 a v i e q a T e j i b H u e  c n a B a B C K n e  B b m H c j iH T e jw  r .  B e r a  h  H .  <1>. K y j i h k ,  
« H c T o p i i K o -  M a T e M a Y H q e c K H e  n c c j i e A o s a i i H H * ,  a u n .  6 , r o c r e x H 3 f l a T ,  M . ,  1 9 5 3 .

TABJlHUbl MATEMATHMECKHE —  MATEMATHK )KAflBAJIJlAP —  Snpop  
(JiyHKmiHHHHr apryM eHTjiapHiiHHr T ernuu iH  ^H ftM arJiapn yqyH  ^ h c o 6 jm 6  HHK,apHJ;raH 
c o h  K,iiflMaTJiapn. ByHHHr a n r  c o a a s  m hco jih  ^aM M ara dojiaJinrH A aH  Mai>jiyM 6y jiraH  
KynaftTHpHui waABaJiHAHp. MaieMSTHK w aA oaJiJiap  MaTeMaTHKa, 4>H3HKa. xhm hh, 
acTp0H0MHH, TexHHKa Ba 6omK,a (jiaHJiapAa >;ap x h ji ^HCofijiam nuuiapH A a wy^HM 
epAaMHH BOcnraAHp. ^ynK H iia ^nHMaTJiapHiinHr >K3ABajuiapHAa KejiTHpiiJiaAnraH 
TyFpH i^HHMa r j in  pa%iMJia|Hi c o h h  waABaJiHHtir anni^jiHK A ap a* a c H  Ae6 aT aJia^H . 
>KaAna.iJiap apryMeHT ysrapnmnHHiir Ka^aMH (apryMeHTHHHr ^yuiiiH K,HflMaTJiapn 
aftHpMacH) Ba A nana30iiH  fiiu iaii xapaK iepjiaH aA H - )K aA BaJi T y3ranA a apryMeHTHHur 
(jiyHKUHH HHHMar/iapH KejiTHpHJiaAnraH i^HHwaTjiaph hh TaHjiaui, MaTepHajmn waAsaji- 
Aa HxuiHJia6 w ofw iaaiTH pnui, >i;afliajiA aii (JioflAaJiaHHuira o h a  s n r  c o a a s  K0HA ajiap  
6epnui JI03HM. > K aA 8a;ira  apryMenrHHHr AHCKpeT K,HHMaTjiapura o h a  4>yHKU,HH KHftMaT-
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juipH KnpHTHjiraHH ynyH (JtynKUHtiHifer waABajira KHpMaft lywiraH apryMenT Hhhmut- 
j ia p n ra  TernuiJiH  ^iiftMaTJiapH y i y i i  HHTepnojismHfi (k .)  k h jih u i 3 ap y p . /K aflB a jin m ir 
A iiana30H  Ba na^aM H aMaJiHft s^T H & k jia p ra  i^apa6 aHH^jianaAH. ZlHana30H 82 KaAan 
uiytiAaft raiMaHa^HKH, 6yHAa HHiepnojiHHHHHH TerHuuiu anHî JiHK 6HJian 6awapmura 
Ba HHTepnojifiiiHH s h t  coA fla 6^ jiH 'u iH ra, KyniiHMa h h s h k jih  CyjiH U inra spHUiHJiaan-

BM3Hiitir 3paMH3,iaH 2000 S hji ojiahh KaAHMrn BaBHJiOHfla H arypaji conjiap  KynaflT-

najiapK waABaJiJiapn, -!■ , n 2, ril , n2- f r i3 KypHHHin/iarn con.iapHHnr >Ka/tBaJtjiafjH (n—

HaTypaji c o h )  HUiJiaTHJiraH Ba ^OKaao. AcTponoMHsira oha Kyn Ma-bJiyMOWiapHH (coh- 
jiapnHJ H UiJia6 m h ^ h u i 3apypaTH MyHoca6aTH 6 h jm h  ^aanMTH fp e u H H A a  TpaiicueiiA CH T 
iJiyHKUMHjiapHHHr 6HpHHMH waABajuiapH Ty3HJiraH. Bn3raMa erH6 Ke.nraH 6 hphhmh 
TpnroHOMeTpnK w a/iaa ji-iap  riTOJieMeftnHHr ( I I  acp) «AjiMarecT» acapHAa Kejii hphji- 
ra ii. X HHA MaTeMaTHKJiapH, S^pTa O cn e  Ba Hkhh l i la p n  MaTeMaTHKJiapii MaTeMaTHK 
w a/iD ajuiap Ty3HuiraHJiap. X  a c p a a  s p o h j ih k  o jih m  A 6yji Bai|)o TaHreHC Ba cniiyc- 
jia p H im r  aHHKJiHTH 1 :6 0 *  Ba KflAaMH 1 0 ' 6 yjuaH  w a /iB a J iJ ia p m iH  TV3raH. E B p o n a A a  
X V  —  X V I I  acpjiapA a * y M  Kyn waABaJiJiap apaTHJia/iH.

X V  acp/ia neMHc MaTeMaTHTH H . PerHOMOHTaH cHHycjiap t\nftMaT.napHiiHnr >Kafl- 
EaJiHA a (i^aAaMH— 1°, aH H K JiiirH  —  e r r H  xona) yiuiH catioK cHCTeMaciiHH (k . flecsiTH M - 
nan cncTeMa CMHCJieHHsi) 6 h p h h m h  6y.Tii6 HuuiaTflH. H .  KonepHHK ( 1 5 4 3 )  Ba yHHHr 
uiorHpAH Pstijk  TpHTOHOMeTpHK (jiyHKminjiapHHHr >Ka/iBaJiJiapHHH iy3/iH.iap; 6y  5KaA- 
BHJiJiapHH 1 6 1 3  ftnjiH neMHC ojihmh H h th ck  KeHraftTHpAH Ba T^jiflHpAii, 6y  waflBaJi- 
jiap ^03nprii aaMOH TpHTOHOMeTpHK jKaflBajuiapHra acoc khjw 6 o jih h / i h .

CoHJiap .norapH(J)MJiapHHHiir >Ka/iBajuiapniiH 6hphhm h 6 y jin 6  uiorjiaHfl MaTeMaTHrH 
H e n e p  (1 6 1 4 )  H auip h h ji/ih - ^ a t i  pnBOKJiaHHmii 6HJiaH >Ka/iBajiJiap c o h h  w yA a Tes 
opth6 KeTaAH. X I X  acp/ia >;ap x h .t  Maxcyc (JiyHKUHHJiapHHiir (^. CneuHaJibHU* 
(JiynKUMH) w aA eaJiJiapH  sipaT n .nran . >KaABaJUiap TV3HUiAa Jl. S ftJiep , A . JIe>«aHAP, 
K . Taycc Ka6n Maui^yp MaTeMaTHKJiap nunnpoK sTaAH. >KaABaJiJtap TysHUi co^acHfla 
>^03Hp jyiM K a n a  nuiJiap o jih 6  GopnjiMoiyia. C C C P  Aa ajio^HAa nauipjiapAaH Tam- 
Xapn, C C C P  <t>A liHHi' x a p  x h j i  HHCTHTyTjiapn >KaABaJiJiap cepHsuiapn nauip 9th6 
T ypaA H .

A ;|a A.: A. B. Jle  6 e «<■ b ,  P. M. 4> e 'j  o p o b a. Cnpa boiiihk no MaTCMam MecKHM Taftnit 
u im, H3A-BO AH CCCP. M., 1956; H. M. E y p y H o e a ,  CnpaBOMHHK no MaTeMaTHiecKuii 
T-OjiHuaM, ;ji)!lo.!HCiiH(‘ Jvfcl, H3A- bo AH CCCP. M., 1959.

T A B yjlH P O B A H H E  — TABYJIJIUMH KHJIHIU —  ^ a p  x h j i  M aieM arH K  w aA B aji-  
.nap Ty3KUi Ba x,HCo6jiaui (k - T a6 jn m tj MaTeMaTimecKHe).

T A B y jlf lT O P  — T A B y jT JlT O P — nep<{)OKapTara TyumpHJiraH 6y0pvK,JiapHK aBTO- 
MaTHK paBHuiAa 6ax<apyB4H >;hco6 jiobhh auaJiHTHK MauiHiiaAHp; Ta6yjiHTopjiap koajw- 
pn nep4>OKapi8Jiapra e3H.nraH coiuiapHHHr ajire6paHK ftHFHHAHCHHii >;Hco6jia6 MHKa- 
paAH bh ^HCo&iaui naTimacHHH 6ocMa paBHUiAa esaAH.

TA H TEH C— TA H TEH C— TpHroHOMeTpHK (byHKUHsuiapAan (i\.) 6npH 6 y .in 6 , i^yfiH/ia- 
rH>ia aHHKJiaiiaAii. OpneiiTHpjiaHraH TeKHCJiHKAa ryrpH  6ypiaKjiH  AeKapT KOOpAHHaTa-

JiapH cHdeMacH (281-pacM) Ba HxraepHft a =  ^A O M  
6ypnaK raHJia6 ojiHHraH 6J^jichh; 6y 6ypnaKHHHr yqH 
KOopAHHaTaJiap 6ouin/ta, nyaraJiMac tomohh Ox yn 6h- 
jiaH 6np xhji, KyaraJiyBMH (y3rapyBMH) OM  tomohh 
x a  O vm aTpcx{HAa aftjianraHAa Ox yn; 6«JiaH \a p  
xhji a  6ypMaKJiap ^ochji .khjichh. a  OypMaKHHiir Tan- 
reiicn Ae6 yM: xM HHc6aTra aftrajiaAH, 6y  ep^a xM, 
yM — a  6ypMaKHHtir KyarajiyBMH OM TOMOHHAani hx- 
mepnft M  nyKjaiiHiir K00pAmiaTa.iapn. OM KecMa Ky- 
nHHMa K yaraJiyBM H  p a A H y c-B eK io p  A e6 , M  iiy K T a w m r 
KoopAHHaTaJiapH paAHyc- BeKTop yMiiiiHnr KOOpAHnaTa- 
Jiapn Ae6 aja-iafln. a  6ypMaKHmir T. 6y  6ypMflKHHHr 
^yHKUHKcniHp. a  6ypMaKiiHiir T. Ig a  opi^aJiB 6eji 
r«jiaiiaAH. T. HHHr snr khmhk Myc6aT Aaapn •jt;- r«, 

2 8 1 'pacM. h ih h  180° ra  Teiir: tg (a -)- n ji)  «= tg a, 6y epAa n ^ 6 ,
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tfc l, ± 2 ,  . .  .T. Merapa-iaHMaraH, toh; [tg(— a )  «= —  tga] (})yHKUHfl CyjiHfi, 

coiuinp yi^Hfla * (2n -| - l )  TeHrcH3.iHKHHnaHoa rJiainnpaAHran x  lmnr 6ap>ia 

KHfiMOTJiapnfla aHH^jiaHraH 6yjiaAH, 6y  ep«a n— ^ap ^aH^afi CyTyH coh.

a  6yp'iaK 0 a 3H —  (pa^HaH) rana opxraiwa T. 0 AaH qo rana opTa^H. T. 

tHiiyc Ba KocHHycra ^aMAa KQTaHrencra ^yftHAarn <})opMy.iiaJiap op^aJiH 6oFJianran;

t g a  — t g a  «* 1! c tg « ;
C0sa

T. ra TecKapn OyjiraH (JiyHKUHs apKTanrenc (k-) flefi aiaJiaAii- T. Himr xochm ch  
(tg x)' =  1 : c o s^  <{>opMyjia 6H,iaii ^HCoO-iana^H. T. aaH o.an'iran HHTerpaji

j* tg Jcrfx == — ln |cos x| +  C (j>op,\iyjia 6n.'ian ^HC06jiaHa«H. T. HHiir F,aropra eftnji-

HaWi:

,. Arap a  6ypMaKHii TyFpH 6yp<i«K.iH QM Mx yqCypMaKnnnr (281-paciu) yiKHp 
6yp>iarH /ie6 KapacaK, y ^oji/ta T. hh a  CypiiaK i^apiuHCHAa eTraH KaTeTHHnr 6y 
6ypiaKKa eiaouiraH KaTCTra HHc6aTH cii(j)aTH/ia TatpHijuiaui MyxiKHH, p-lhh tg a  =

=  BaisaH T. s i n a : c o s a  (j)opMy.na SHJian annn-JianyBqK (fyiiKUHsi ciiijiaiiiAa

iaipH(j)^aHH6, cHHyc (n.) Ba KOCHHyc (h;.)
<j)yHKUHHJiap Maxcyc Ta-bpntJuiaHaAH. AP  
ypHHMa KecMacHHHHr (Ky3FajiMac OA =  1 
paflHyc oxHpHAaH KyspajiyBW  OM pa^nyc 
AaBOMH 6hjibh aftjiaHara A  Hyi^raAa yTKa- 
3Hjiran ypHHMaHHHr KeciiuiHiii Hy/;racHra4a 
CyjiraH KecMaimnr) y3yH.iHrn a  CypMaKnnnr 
T: ra Tenr 6^jiraHH, n  tg a  =  AP  6yji- 
raim y^yn 6y  MiiK^op T. fle6 aTajiraH.

Jlar. tangens—ypiiHMa (tango— ypH H a- 
M 3h ) .

TAHTEHCOB TEOPEMA — TAHrEHC- 
JIAP TEOPEMACH. î . TeopeMa cjiojKeMHH,
PernOMOHTana (jiopMyjia. |

TAHIEHCOHilA — TAHIEHCOHAA — 
y  — tg x  TpHroHOMeTpiiK (jjyHKnHHHHKr TyFpii 
6yj)liaKJiH ^eKapr KOopAHHaTa.TapH ciicreMa- 282- pacM.
CHartrH rpatbHrH (282- pacM).

TAriFEHU.HAJI bHblE KOOPflHHATbl — TAH r£ HUHAJI KOOPflH HATAJl AP.
KoopAHiiaTa-iap SouiHjiaH yTMaftflnraHT^FpH qti3HKHHHr (TeKHCJiHK/iani Typpn w iw v  
HHiir) Typpn ^ypqaKjiH fleKapT K00pAHHaTaJiapH cHCTeMacHAarn TenrjiaMacH mjc-J- 
+ n (/ +  t =  0 KypHHHuiAa 6J’.toah. u Ba c KOrKjKjmnHesnviap 6y  TeHrjiaMara tytpH  
<ii!3HK/;a eTyBMH' nyKTajiapHHiir (x, y) koop/tilHaTaJiapH 6HJiah 6np xhji 3(yK,yKAa

KaxnauiaAH- u Ba v  K09tji(j)HHHeHTjiapHHHr {u =  —-1-, v — — — , 6y e p ^ a  a na

b —  K o o p ;u t i ta ia  y ^ - ia p H A a n  T < /ipn  m h3hk  a> K paT aA H ran K ecM aJiap) 6epH JiH uiH  ie K iic -  
j i iiK A a  T y f p a  m h 3 h k iih  6 n p  ^H flM ai-iH  a H H iy ia ft /u i . U ly H H iT  y> iyii u Ba v  Koy<j>(j)H- 
u n e iiT J ia p itH  (co iijiap H H ) TyFpH <IH3HKHHH1' M a x c y c  K 00pA H iiaT ajiapH  ;i,e6 K a 6 y ji t\ii-  
j i h iu  MyMKHii. By u Ba v K OopA H H aTaJiap T y p p n  uHSHi^HHHr T. k .  ( t v f p h  n h s h k i ih h f  
6 h p ,  w v h c j i k  6 y J iM a ra t t  T. k . )  A e 6  a T a J ia A n . Arap T y rp H  'iH 3HK;nHtir uyXl +  u.,Xj +  
+SgAts . =r.iQ ;6Hp ^iHhcjih TeHrjiaMacH TeKuiHpHjica, y, «*»..«* .comiap rprpn



45fc TEHflOPAPaA

<iH3H^HHHr 6np >khhcjih T. k. a ?6 aTaJiaAH- TeKHCflHKHHHr 6 np xchhcjih CJflMaraH 
ea 6«p jkHHCJiH T. k. ^aM uiynra yxrnaui Tai.pH({ijiaHaflH. TeKHcJiitKiiHHf moc pa- 
Biiiu^a ux +  vy  +  m  +  1 j* 0  "*a ' u^x, +  u2x,t +  uaxt  +  ut xt  =  0  Teitrjiaua;iap 6h ju b  
CcpnjiraH T. k. « Ba o opacHAa 6oFJiaiiHiu ^pHaTca, y  ^oji^a TeKHCJiKKAarH TeHrjM- 
MacH f(u, v) =  0 6yJiraH <x>4 flo»a t^fph MHSHiŷ an oo1 ^oHa T^ppn mmh^hh ax<pa- 
t h 6  oaaMH3, awpaTH6 Qjwnrafi 6y tJ fpu  >iH3H^Jiap 6npop F(x, y) =  0  arpn iH3Hi^a 
yTKa3HJira« ypHHMaJiap (î . Orn6aiomHe) TynJiaMHHH (ohjischhh) ^ochji ^HJia^H. 
ILIyHHHr yqyH f(u, t>) =« 0 renrjiaMa F(x, y) 0  arpn 'JH3Hi<;nHHr Hyi^ra Koop^Hna- 
TaJiapH opi^aJiH e3HJiraH TeHrjiaMacn pfi6 3Mac, 6ajiKH T. k. opK,aJiH . e3HJiraH Tew- 
jiaMacH ne6 aTajiaflH. 3rpn HH3Hî HHHr F(x, y) TeHrJiaMacHHH ^ochji i^hjihui yqyH 
HyftnflarH renrjiaMaJiapflan u Ba v hh iiyKOTHUi KepaK:

3rpH qH3Hî HHHr HyK;Ta KOopAHiiarajiapH op^aJiH §3HjiraH F(x, y) =  0 TeHrjiaMacHjaH 
yHHHr T. k . opi^ajiH e3HJiran f(u, v) =  0 lenrjiaM acM ra yTHUiACK TecKapn MacaJia 
^yftHflarH leHrjiaMaJiapAan x Ba y  hh ftyt̂ OTHiu h^jih 6HJian eqHjia^H:

AJire6paHK srpH qH3inytHtir TanrennHaji TeHr-iawacH aJire6paHK TenrjiaMa 6}jiajin. 
TeKiicjiHKAani srpn MHsm^Hnnr Tanreim,HaJi lenrjiaMacH 6y srpH HH3HK,HHiir Hy^Ta 
KOop^HHaTajiapH op^a/in e3Hjiran Tenr.riaMacnra y3apo MyHOCH^flHp (k,. ZI,BoiicTBea- 
iiocth npHHUHn). 3 rp n  >ih3hi  ̂ TanreHUHaji TenrjiaMacMnHHr TapTHOH (AapawacH) »rpn 
MH3H^HHnr chh({)h (i .̂ KJiacc) ne6 aTaJiaAH. 2- TaprnfwiH srpH mi3HKHKiir chhi^h 6y  
srpH liH3HK,Hiinr TapTH6n CHjian 6np xhji 6yjiafln. fOnopHpoK; TapTHOJiH arpH 'Ihsih^- 
jiap^a cniicj) 6 h ji3 h  tbpthG  yMyMaH rypjnma fiyjiaaH.

Jlar. tangens — ypniiyBMH ‘cy3HHH 6njiAHpaAHran tangentis cy3HHHHr ^h^hui 
KeJiHiUHrHAa TypjiaHHuiii.

TEflJIOPA PJl/J — TEflJlOP KATOPH. f(x) (JiyHKHHaHHHr a tiyn;TaAant Teftjiop 
t^aTopn ^yftHAarnia e3HjiaA«:

By epAa f(x) (.hyiiKnnn a  iiyi^ra^a aHHt^JiaHraH Ba fm a  nynraA a iiCTarati TapTH6jiH 
^ocH jiara a ra .

Teft,iopiiHiir t}x)pMaJi pannutAa e3HJiraii (1) ^aropH aK,HHJiauiyR4H 6yjiHUiH ^aM, 
•y3o^jiauiyBMii 6yjinuiH âM wyMKH h, >;aTTO H^HHJiamyBmi 6yjiraHHAa ^aM f(x) abh

(bapî jiH t|)yiiKUHHra Hi^HHJiauiHuiH MyMKHii. M acaJian , f(x) = ‘y/ j<?' diyhkuhh yqyH 
a =  0 HyiyraAa Teftjiop KaTopnim e3Hui MyMKHti swac, qyHKH 6y  Hy^TaAa (jiyHKUHii- 
hiiht ^ocHJiajiapn ftyi .̂

ex (jiyiiKUHa yqyH 63HjiraH nyftHAarn T. âMMa ep^a ex (jiytiKUHSira hk,hh- 
JiauiaAH:

u x + v y +  1 =  Q, 
f (u ,  v) =  0,

dv du

u x + v y + 1 = 0 , 
F(x, y) =  0,

f(a) +  ^ ( *  -  a) +  (X -  a f  +  . . .. ( 1)

K jH H A arn  f(x) (fiyHKHHH y q y n  e3HJiraH T. k- flKHHJiauiyaHH 6 J j ia A « - io ,  j ic k h h  
f(x) r a  iu^HnjiauiMaftAfi, 6aJiKH afttraft p annu iA a  HOJira aftjiaHaAH:
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T. y 3o^JiauiyBW  6kh Gem i^ 4>y:tKn«flra a^HHJiamyBTO ^ yw uH n-
jiapra n,m  mhc<mt KejiTnpmii u y m m .  A rap  S n(x) —  T . ■'bhht jjacrflaCKH 
(n-|- 1) ^aAHHHHr hhfhhahch <5yjiea, y  Ji.ua Ra(x) =  f(x ) —  S ^ x )  iifinpwn T. t̂ . 
HHnr w «  j«e6 anajiaAH, Arap iim /?„(*) =  0 <5yjica,

«-♦00

ik)
, / w -  V A ) ( , ^

(JjopMyjia TytpH OyjiaflH. a =  0 CyJiranAa T. t;. MaKjiopeH i^iTopHra (^. MaKJiope- 
Ha ps,n) aftjia naflH.

K,yflHflarH (jiyHKnnnJiapHHHr T. ra efiiuiMacH KeHr i^yjiJiaHHJiaAH:

( 1 + x ) m =  l + m x +  . . .  +  m [m ~  1 )- .  ■ • ( m ~ f l + ! ! / + , , . - i
n\ W

3 2/1+1 
r i„ - , _ | r + . . .  +  ( - , 1 . ^ _ F + , „ .  (3)

2 2n 
c , - l - « r +  . . .  +  ( - » - j| 5. +  ” -i (4)

y2 /M--1) yW
l n ( l + j t )  =  Af— _  +  . , ,  +  ( — 1) _ + . . , .  (5)

(2) ^aT o p  K,yfiHflarH J jo ju ia p ^ a  si>;HH.nania/iH: m <  —  1 6 y w a iiA a  —  1 <  x  <  1 Aa; 
— 1 < m  < 0  fiy jira iif la  — 1 <  x  <  1 /i,a; m  >  0  C yjiraH /ia  — I <  x  <  1 « a .  ( 3 )  aa  
( t )  ^ a ro p J ia p  x im iir  ^ a p  ^ a n fla fi ^ n ftM arjiap H ^a  n f;n iijia u ia ^ n . (5 ) i^ a io p  — l < x <  1
jiK^HHJiauiaflH.

T. k- ra OHfl HKKHTa My^HM TeopeMaHH 6hjihiu sapyp:
1. A rap  f(x) ({)ynKu,H5i Aapawajm  i^aTopra jfiHJtca, oy narop aJi6aTTa yHHHr 

T. k- 6yjiaflH.

2. —r < x < r  KecMafla I / <n>M I  < C  rei;rQH?.niiKHH KaHoaTJiaHTHpaAHran C >  0 
MaB*yfl 6yjica (n =  0, 1, 2, . .  .), y ^ojiAa /(*) (JiyHKfiHH —r < x < r  KecMaAa flapa- 
KaJiH ^aTopra efiHJiaflii.

T E H J IO P A  « M )P M y j lA  —  T E f lJ lO P  < I>O PM yjlA CH  —  apryMeHTiiHiir 6epHJiraH 
i^HHMaTHra (J)ynKUHHHHHr TermiwiH ^HfiMaTifflH TaitfH6Hft ^Hco6jiamra hmkoh 6epyi!MH 
^opMyjia. A rap  a —  )^ap naHAafi ^aKHFnft coh 6yjica, y  ^ojiAa i^ojiahk W J ih  T.
^yfiH A arn K^pHHHUifla O^JiaAH:

f(x) =  / ( « )+  l M ( X ~ a )  +  . .  . + - &  ( x - « ) » +  4 4 i i r  u “ a ) n + '
1! n! ( « + ‘ ) !

i

CyHfla HOMaiJiyM x  Hyi^Ta a OmiaH x  opacHAa Sthah . i?„(A:) x a ro  ( kojiahk ^aA)

R”« - ‘ i + i r (« - » » " + '

(JjopMŷ a Gnjian CaapJianaAH. Kyn^a^ yiiyH Teftjiop (JjopMyjiacH ^yHH^anma §3H- 
dafltt

/ W  =  /(«) + - ^ - } (Jt -  a) +  - ^ L  (x  -  o)2 +  . . • + - ^ f 2-) (x -  0)«;

6y e p ^ a  «  —  Kyn^a^HHKr flapajKacn.
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TCJIECHblA yPOJI — <fA30BMH ByPHAK — ^asoHHHr 6np i^hcmh 6yjiu6, 6y 
tyicu bcobmhch aftvianara roMeoMop<}> CJjiraH KOHyc CHpTHiiHHr hkkh najiflacH^aK 
(fepH 6«/iaH MerapaJiaHraHAHp. <J>. 6. .napnmir xycycn* .\ojuiapH y i  ckjih 6yj)MaKjiap 
(n  TpexrpaHHbie yrJibi) Ba KjnJhyiH 6ypMaKJiapAHp (k- MHororpaHHbie yr/iu ). Pa- 
A«yc(i R  Ba MapKa3H kohy c  cnpTHhhhr MapKa3Hfla C^JiraH C<J>epaAa Konyc ciipTH

TEJIO BPAUjiEHMJI —  AOJIAHHUI )KHCMH —  TeKHCJiHKAaiH 6npop s rp n  q«-

PHHHr T8HHH 5 n p  T y rp H  MH3HK eKH TyFpH  MH3Hl^HHHr I^HCMJlapH (K ecM a, H yp) 
(xj)HAa afljiaH H U iii^aH  .x o c h .i  G y jir a n  reoM eTpH K  jk h c m . M h c o ji :  3JiJiHncHHHi ( k . )  
jK /iap H flaH  6H p ii aTpo<j)Hfla a fi- ia n n iiiH ^ a H  \ o c h j i  6 y ji r a H  A. >k. aftjiaH H iii s ju iH ri-  
C o b A h  (k .) 6yjiaAH. K- Kpyrjibie Te.in.

TEH30P —  TEH30P. B a i . 3ti 6 n p  MaTeMaTHK S kh  (J>h3hk o6i>eKTjiapHH a j i r e o p a  
n a  a H a jif t3  B ocH Ta.Tapii 6 m ia H  Ta^HHK, n H Jin u iA a , MacaJiaH, 2 - ,  3- T apT H fvm  Ba \O K a- 
W> TapTH 6jiH  s r p n  M H 3H K Jiapra, a f i jia n H u i 6yp>iaK  T e 3 jiH rH ra , gjiacTH K  n jiacT H H K aJiap- 
Hwrr K yH jiaH H uiH ra Ba m y  K a 6 n j ia p r a  a-io i^a/iop  6 y j ir a n  M acajia .iapA a K 00pA H H aT ajiap  
« tc r e M a c H /ia n  ^ o f i f l a j i a m f iu r a  T y p p n  Ke.riaAH. y p r a n H j i a e r r a n  m h k / io p h h h t  y3H  M a t-  
J iy *  6 « p  (<})H3HK, reoM eT piiK  Ba .\0 K a3 0 ) M a w io ra  3 ra ,  t i r o n a .  6 y r y n  6ym6, k o o p a h -  
H a T a jia p  CHCTeMacHnHHr ia co 4 n c ()H il T an jiaH H U in ra  6 o f j i h k  6 j?JiM araH  x o c c a j i a p r a  s r a .  
JleK H H  \ a p  6 n p  K o o p ^ n n a  r a j i a p  c n c ie M a c n ^ a  m h i \a ° P  K O op /iH iiaT aJiap  (co H Jiap ) i  y n .  
jranu 6 n .ia H  x a p a K 're p .ia H a ;(n : 2 -  T a p m 6 jiH  s rp H  MH3HK TeH rjiaM acH H H H r KO'i<|Kj>H- 
iw eH T jiap H , nojinmi3HK.nii (j)opMa, m io iik jh i a . iM a u n n p n u i  K osiJxJw uH eH TJiapH  Ba \ 0Ka30. 
M n W p i i H H r  6 n p  K o o p ^H H aT ajiap  c iic ieM acnA arH  Ba h k k h h m h  K bopA H H aT aJiap  CHCTeMa- 
flarH k o o p A H H aT aJ iap n  o p a c n ,n a rH  6 o r .a a m iu i r a  i^ a p a 6  M H iy^op jiapnH iir K a r r a  chh<J)h 
6«p Tym yHM a 6 y j i n 6  uiip .riam a;u i- A iiu i^po^ k ,ii.ih 6  a f l r ra H A a : a r a p  n y jiq o B jiH  (Jiaao- 
HHHr \ a p  6 n p  K oopA H iiaT aJiap  cncT eM acH A a coH JiapH H H f

$ .  6. 6npjiHfH CHd)aTH,na CTepaAftaH ( k -) , ht»h h  
c f j je p a ^ a  10311 R 2 r a  Tenr 6 y . i r a H  <f>Hrypa aw paTyBM H  
(I>.. 6. Kii6v.i kh.’ihii;i;u(.

a > K p aT a ;iiiran  (Ju iry p aH H n r k>3H <i>. 6 .  yjiMOBH i^h jih S  
6.iHHaAH (2 8 3 -p acM ).

2°. reoMeipHK )K- 6a-b3an \aMMa TOMon;(an cnpT- 
jiapHHiir KHCMJiapH 6HJiaii qerapaJiaHraH <Jmrypa a ^  
T a tpncJjjiaH aA H . F eoM erpH K  >K- jiapH H H r MHCOjijiapH: 
Ky6 (k.), t0M'a.T0K jKHCMJiap ( ^ .  Kpyrjibie Tejia) Ba \ o -
K 830 .

TEJIO — )KHCM: 1°. AjireSpaHK )K. —HOJÎ aH 
(Jjap^,:in .\a.MMa M.aeMemJiapH K ynaftTHpnui aM a /u iap n ra  
HHcCaTan rp y n n a  \ o c h j i  ^HJiiiAHran jja-i^aAHp. X,ap 
^aHAafi MafiAOH (K- r io . ie )  jk h cm ah p ; jieKHH >K- A» 
K ynaflTiipnui aMaJiH, yMyMaH aflTraHAa, KOMMyTaTHB 
3Mac (k . KoMMyTaTiiBiiocTb). MaflAOii 6y.iM araH  )K. ra 
MHCOJI KH-lIlf) KBaTepilHOHJiap (ly ) \aJIKaCHHH KejITHpHlII 
MyMKHH.

2 8 3 - pacM.

1 , 1 ..........1Q
<|>opMy/ia 6H,ian J3 ra p c a  (6y  ep ^a  b> M aipnua a ‘ ra  /recKapH MaTpHuaAnp), y j o a -  

M,» p  Mapta KOHTpaBapnaHT Ba q M apia KOBapnaHT T. 6epHJiraH ne6 raanpH/iaAH.
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T. mhcojihhh nojiHJiHHeftHaa (})opMa, KBaflpaTHiHasi' ijiopMa, JlHneftnoe npeo0pa3OBanne, 
A<b(l>HHpp, noJiHBeKTOp TepMHHJiapH^aH ^ ap an r.

\na6.t n .  K. P  a iu e b c k h fl, PHMaHOBa reoMeTpnH H TeHsopHbift diia:!H3, rocTcxif);[.(T, 
M .'I., 1953. -

T E H 3 0 P H 0 E  HCH HCJIEHHE —  T E H 3 0 P  X,HCOBH —  MaTeMaTiiKaHHnr T e n ao p - 
jiapiiH (i^.) Ba Tenaop MaftAOH.napHH >ih3hi^jih aJireCpa Ba MaieMaTHK aHaJiH3 BoCHra- 
•napii 6iiJiaH ypranyBwH 6>'jihmh. n y/moBJiis iH3Hi$jiH 4)a30/(a TeH3op.iap ycTHfla 
8Jire6paHK K,yuiHUi, fiHFHUiTHpnm (i .̂ CBepraBaHHe TeH3opa), cHMMeTpHKjiaui, ajibTep- 
Hamifl aMajuiapn 6awapHJiaAH ea >;oKa3o. ripaKTHKa 3XTHe>K.napifra Cofjihi^ paBHuiAa 
^yfiHJiraH MacajiaHHHr jKHHCHra i^apa6 6y aMa.n.iapHHnr >;ap fiwpn reoMeTpHK eKH 
(fiiiiHK MatHora sra 6y.iaffH. JlennH aftra6 yiH.iraH aMajijiapHH Ba TeH3opjiapHHHr 
xoccaJiapHHH 6y Macajiajiapra 6oFJiaMacAaH xaM ypraHnui MyMKHH Ba uiyriAaft k,hjimiu 
(J>oiiAaJiHflHp. Ten3opjiap ycTHfla 6awapHjia,nuraH 6y  TypT aMaji Ba yjiapHHHr xocca- 
jiapH T. HHHr Myj^HM TapKH6nft k,hcmh 6yjiran TeH30pjiap aJire6pacHHimr acocufi 
M;13MyHHHH TaUIKHJI HHJiaAH.

T . j^. iiHiir HHaAa wKyppoK 6^j)hmh TeH30pjiap anaJiH3ii 6yjin6 , 6y  6yjiHMra 
jihm ht Ba AH^tepeHUHajiJiaHyBqaHJiHK Tym ym ajiapH  acoc i\H.ih6 ojiim raH. TeHSopjiap 
aHaJiH3HAa TeH3op MaftAOiiJiapH ypramiJiaAH. TeH3op MafiAOHHHHiir ,f(H(j)c})epc]iuHaji- 
jianyBMaHJiHrH TyuiyH4acn Kyn apryMeHTJiH o a a tA a rn  (|)yHKUHHHmir, htjhh ckh j»ip 
MnftAOHHHHr AH^iijiepeHUHaJiJaHyBHaH-TOrH^aH anqa MypaKKaS^Hp. TeH3op MaftftOH- 
jiapHHHHr HHBapHaHT (srp n  mh3h^jih KOOpAHHaTajiapHH J^ap xhji TaHJia6 ojiran.ua 
ysrapMaftAHraH) AH^^epeHUHajuiaHHUiH TymyHnacgiiH a6cojiioT 6kh KOBapnaHT ah(}>- 
(JiepeHUHaJuiaHHUi (k. A6cojiK>THoe amjx^epeHunpoSaHHe) TyuiyHqacn opi^ajm k h p h th u i 
MyMKHH. BeKTOp j^hco6h T. J\. HHHr MycTai^HJi 6yjiHMH CyjiraH xycycnii xojniAiip. 
T. j .̂ hhc6hhjihk  na3apnHCH Ba AH4>4iePeHU'Ha/I reoMerpiiHHHiir ^yApaTJiH Ta,an,Hi;oT' 
KypOJHIAHP-

T. x,. r a  o h a  AacT.ia6KH FOHJiap XIX acp ^ a  AHfl,<t)ePeH1iHajl reoMeTpna Maca- 
jia.iapH MyuocaSaTH 6hji8h K. Taycc Ba B. Phmbh niujiapHAa naftAo 6yjiaAn. HTajibflH- 
MaTeMaTHKjiapH r .  Phiimh- K ypC acipo na T. JleBH- MnnnTa T . x . hh y3 acapjiapHfla 
(jian cH(J>aTHAa spaTaAHJiap. T. HHc6nftjiMK Ha3apHficnHHiir poHJiapH Mynoca6aTH 
6«.iaH jKy^a KeHr Ba Te3 pHeoxviaiiMoiyia. By co?;aAa coBeT MaTeMaTHKjiapnAaH
B. <1>. Karan, n .  A. LUhpokob, n .  K- PauieBCKHftjiap KaTTa lOTyiyiapHH Ky.ira kh- 
piiTAHjiap.

Aa&6 ,; n .  K- P a  u ie  b o k h A. PHMaHOBa reoMeTpHa h Ten3opHWft aHajiH3, TocTexHSflaT, 
M,. 1953; H. E. K o i b h ,  BeKTopnoe Hc>JHcJie.iH« h Ha>iajia TeH30pHoro HCMHCJienHa, Jla j-bO  
AH CCCP, M., 1951.

TEO PEM A  —  TEOPEM A —  Typpn ckh hotJ fph  sKaiumrH hc6ot sthui A Jjih 
6HJiaii aiiHH-ianaAnraH MaTeMaTHK wyMjia. 1 '

TpeK. T e o p e ^ a  —  TOMOiua.
06paraaH TeopeMa, npoTHBonojiojKHbie TeopeMbi, Heo6xoAHMbiii npH3iiaK, f lo c -  

T TOmibift npH3H3K, K pm epH fl TepMHHJiapnra lynpaHr.

AAafi.: H. C, r p a f l u i T e i t H .  npHMaa n oSpaTnaa TSOpeua, <I>H3HaTra3, M ., 1060.

TEQPEMbl CJ|0)KEHH51 b TpnroiioMeTpHH — TpnronoMeTpnjiAa K^UlHLll TEQ- 
PEMAJIAPH — hkkh 6ypHaK hhfhhahch eKH afifipMacHHHnr ciiHycit, K0amyc!H fea 
TaiirencH yqyn mii^apHJiran (JiOpMyjia-Tap. ' "

T EO PH fl B EP0J1TH 0CTEH  —  3X.THM 0J1J1AP HA3APHHCH —  TacoAH(j)nft *o-
AHCdJiapmiHr i^oiiynHHTJiapHHH' ypranaA«raH MaTCMaTHK (Jjan. S^THMO^HHnr MaTeMaraK 
TyuiyH>iacn qacTOia CTaraciHK 6ap^apopjiiirH iiH iir o6-beKTnB ^ o h v h h h th  an c  s th -  
uiHAiip. By î OHyHHHTHHiir MO>iHnTH ^yftHAarHAaH H6opaTAnp.

Bnpop K  u iapT .iap  ko m iu ick ch  (TynJiaM n) MaBjnyA 6 v .ic h h  Ae6  (})apa3 KHJiaftjiHK. 
By u ia p u ia p  KOMnjieKCHra A. J^OAHca 6 o fjih i^  6yjicH H , JieKHH K  KOMruieKc mapTJiapH. 
CajnapiijiraHAa A  j^OAHca 103 (JepHuiH J(aM, 103 6epM acJiHrH xSm' m vm khh. MacfejfeVi; 
K  — ySnn coK,KflCHHK TaLiiJiauiiiH 6n;iAnpaAii, A  >;oAHca .sca Onp TyuiHiuHHH :6h^ah-i 
p aA « . K  KOjMnjienc 6Hpop n coh  MapTa aMajira ouiH pH jiraii 6yjiCHH, 6ynHiir m  wap-
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lacH ^a A rpRHca 103 (SepciiH ( c o i^ h h  n  aapra muinaranna 6np m  Mapra xymcHH>. 
V  ^ojiAa A ^oAHcanHHr >iaCTOTacH pfi6 m : n  nncfiaira  a&mm/iH. WacroTajiapHHHP

■ tseTHCTHK 6 ap H ap o p jw rH  ^OflHcacH uiyHflaH HfiopaTKH, n  K a r ra  S y /i ra n f la  A  ^oA H Cannnr 
qaCTOTacH n  r a  C ofjihk; 6fmetfi,  finpop coH ra  hi^hh 6 y jiaA « . B y  co h  A ^o^HcaHHHp 
p jjth m o jih  a ^  aTaJiaAH. Y h h h  co i^acH H H  T am jiam  M iicojmAa c o i ^ a  K jn  T am /ian ra in

<5h p  TyuiHiu w t̂hm o jih  V s ra HK**1* QnHOfiapmi, Snp Tymmu ? ĵ ih m o j ih

J_ ra Tenr.
6

^ y A a  Kyu MapTa Ky3arH /iranA a qacT oia  a^THMOJira hi^hh 6yjw uiH ra acocjiaHHS 
Typntf P . M n3ec s^ thm ojihh  M acioi an m ir ah m h th  CH^aTHfla TaM)H<j)jiauiHH l a w i ^

■ STflH. /leKHH MaCTOTaltHHr JIHMHTH S^THMOJI 3K3HHHH TeKOIHpHS KypHUI qeKCH3 Kyil 
TawpnOa ^TKa3HuiiiH TajiaC i^HjiaAH Ba uiyHHnr yqyH yHH aMa-ira ouihph6 6yjiMaftAH. 
IIIyHHHr yqyn P. MH3ec Tat>pH(j)HHH n,a6y/i ^hjihui 9^THMOJuiapi^tm3apHHCHHHHr ^ap 
HaHAaii TaTQn^HflaH B03 KeqHUJHH 6H^AHpa^H.

3. h. i^HMpp yflHiiH (k,. n e ie p 6yprcKasi nrpa) Macajiajiapu MyHoca6aTH 6HJiaH 
. jiafiAO 6yjiraH. H- Bepiiyji-nn 3 . h. ra My^HM ^Hcca ^yuiAH: y  MycTaKHJi cHHOBJiap- 
i HHHr 3Hr COAHa ^OJIHAa K3TT3 COHJiap I^OHyHHHHHr HC60THHH 6epflH. X IX  aCpHHHP 

6hphhmh apMHAa 3 . h. Ky3aTHiu xarojiapHHHnr aHa;iH3Hra larCHn; sthjiah. Jlaruiac 
Ba ffyaccoH AacTJiaSKH jihmht leopeMa/iapmr Hc6ouiaraujiap. X I X  acpHWir hkkhhhh  
npMHfla 9 . h. HHHr pHBOw/iaHHuiH (jiaKar pyc ojiHMjiapn n .  JI. He&HneB, A . A. Map- 
kob Ba A . M . JlanynoBJiap- homh 6HjiaH qaM6apqac 6ofjih^ fiyjiraH. #tua AaBpjiap.ua 
KaTTa cOHJiap njOHynH Ba MapKa3Hfi jihmht TeopeMa (k. ripeAejibiibie TeopeMw) hc6o t  
i^hjihhah, uiyHHHrfleK MapKOB 3an>KHpjiapH na3apHHCH apaTHJiAH ('n. MapKOBa ueriH). 
X X  acpAa a^THMOJiJiap na^apHHCH (Jian Ba TexHHKaHHHr xn.nMa- xhji co^ajiapHAa Tar* 
6hi  ̂ sthjiah. TacoAn4>nfi npoueccjiap (^. CriyqaflHbie npoueccu) m 3apm cu  apam nAH. 
B y  na3apna yqyn A . H . KojiMoropoB Ba A . H- XHHqHHHHHr HuuiapH My^HM a^a- 
MHsiTra 3ra. )KyMJiaAan, A. H. KojiMoropoe y3H TaK/iHtj) ^Hjiran aKCHOMaTHKa HmiAa 
MapKOB npoueccJiapn (k-) Ae6 aTajiysqH npoueccjiapiiH TaAiyi^ stah .

C. H. BepHurreflH aa 6omi^a MaTeMaTHKJiap jihmht TeopeMajiapHH 6orjw^ 6yjira« 
TacoAH(J)Hfl M Hiytopjiap HHFHHAHjiapH yqyH  yMyMJiauiTHPAHjiap.

XIX acp  oxHpn Ba XX acp  6omjiapHAa MaTeMaTHK craTHCTHKa (^ ) HpaTHjiAH. 
CTaTHCTHqecKaa npoBepKa 1 HnoTe3 TepMHHHra ^aM ^ ap an r. AcpHMH3HHHr 40- flHjuia- 
pHAa 3 .  h. Aa HH^)opMai!Hii Ha3apnncH (^ . T eo p n a  Mn(j)opMau.nn) Ba yfinnjiap Ha3a- 
pnacB naflAO 6fnp,u.

IUyHAafl i^hjih6, x,03HprH 33MOH 3. h. w ya a  KeHr TapMOiyiH $aHA«p. y im nr  
TaT6n^Jiapnra mhcoji i^hjih6, Ha3apnft (|>H3HKa (craTHCTHK (j)H3HKa, KBaHTjiap i'a3apna- 
ch) ,  paAH09JieKTp0HHKa, a J io ^ a  jiHHHHJiapHAa 6y jiaA H ran  TacoAH(})nft xaJiaKHTJiap, 
TacoAH(j)Hfl xaJiai^HTJiap MaBJKyA 6jjjiraH ^oji^a aBTOMaTHK c03Jiam iia3apHsicHAath 
TaT^HiyiapHHH K ejirapH m  MyMKHH. BH OJiorna Ba MeAHUHHaAa 3 .  n . acocaH  ^K cnepH . 
mcht HaTHwajiapHHH n m jia 6  qHK;HmAa i^yjijiaHH6 K ejiran . J Ickhh  iceiiHHrH ftHJUiapAa 
HH(j>opMauHH H83apH?icHHHHr HepB (J)aojiHHTHra ajiOK,aAop M ac a jia jiap ra , iuyiiH nrA eK 
HpcHHT Macajiajiapnra sthjihui hmkohhhth kyphhhS i^ojiah. ^flHHjiap Ha3apHH.
ch KynrHHa ^ap6Hfl MacajiajiapHH, myHHHrAeK SKOHOMHKann atiajiH3 ^ H jiw u ra  ajiOK,a- 
Aop M aca jia jiap im  eqnu iA a Ky-iJiaiiHjiHmii MyMKHir.

A flaG .: B. B. T fi e n  e n k o , K yp c TeopnH BepoHTHocTeil, <l>H3MaTrH3, M ., 1961; A . M . J1 r- 
ji 0 M. H. M . J! r  ji 0 m, tiepoHTiiocTb H HwJjopManmi, d>H3inaTrH3, M .. 1960.

TEOPHfl r P y n n  —  rP ynflA JIA P  HA3APHHCH— aJire6paHHHr rp y n n a jiap  (n .) 
xoccajiapH im  ypraHaAHraH 6>'jmmh. flacT Jia6 I '. h. a jire6paHK TeHFjiaMajiap iia3apHH- 
ch h h h t epAaMMH BOCHTaCH CH<()aiHAa naflAO 6yjiraH (k,. 1 'ajiya Teop«R). KeftHHqajiHK 
y  AH(j)4iepeHii.Haji TenrjiaMaJiapHHHi' KnaApa ry p a^a  eqnjiHmH MacajiajiapH Ghjish qaM- 
6apqac  6o f jih ^  paaHiiiAa phbo>kJiaHAH. B y  coj;aAa C. J Ih  y3JiVKCH3 T. h . ra  aCoc 
c g jiah  (k;. HenpepbiBHaH rp y rm a). B y  Ha3apHHiiHnr ;u ireopa, reoMeTpHH, AH^^epeH- 
HHaji TeHrjiaMajiap Ba TonojiorHHAa q y ^y p  Ba xnjiMa- xhji TaitiH^ 3THjiHmH yHHHr 
MycTai^nji npe^MeT 6y jin6 TamKHJi TonnuiHra aco c  flpa™6 6epAH. r. h. a s  rp y n n a -  
jiapHHfir ^ a p  xh ji c«H<}>jiapH ypraHHJiaAH, qyHonqn: ACc-ib rpynnajiapH , eqHjtaAHraH
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wijibnoieHT rpyrtnajiap, apHM cofl^a rpynna^BP, acoBHHflapH cohh hskjih rpynna^ap, 
spKHH rpynna/iap pa ^0Ka30. BepHJirffl ffjran# j» yra  i^apa<5 SfnrH rpynnaviap Ty3nui 
KoncTpyuuHHflapH J'pranu,iaAH (6y  TjfrpHjta <PaKTC®-rpynna, yroepw^Keiwe, loMeo- 
Mop(|iH3M TepMHBJiapHra i^apaHr). T . h.. ^oaupru pa^Tra KCflHO K arra  lOTy^jiapra 
spHui^H: Aoejib rpynnajiapH, acoBHftviapH c6hh MeKJin rpynnaJiap, JlHimnr siphm 
co,via rpynnaJiapil KJiaccHijiHKauHH i$ jm «raH .. T- h. co^acwJiarH flKpnK naMOanAajiap 
r .  Befijib, 3. KapraH, H . T. MefioTapeE, 0 .  10. IHmhat, j|. C. noHTpnrnH, 
A  H. Majibueu Ba 6owi^a MaTeMaTHKJiap ^HcoCjiaHaAH.

Ahi<.i O. K). III m b h t , AficTpaKTHaa Teopwi rpynn, TTTH. M,—Jli, 1983; A. r..K y p om , 
TeopHn rpynn, rocxexH3flaT, M .—Jl„ 1953; Jl. C. n p n t t  a r i i n ,  .HenpcpbiEHMe rpynuu, 
rocTexBSflaT, M., 1854.

T EO PH JI H r p  —  y f lH H J lA P  H A 3A PH JIC H  —  Cnp- CHpHra sha MaH^aaTJiapHHHr 
TjKHaui KejiHuiHAa 9Hr 4>°®Aa™ &$Ji Taiuaui Hfi3apn«CH. yftiiHiiBiir MaTCMaiHK 
tymyHMacH \a p  xhji yiiHnJiapHH (uiaxMaT, mauiKa, Kapra yftmwapH Ba \ 0Ka30) i^a- 
pa6 >iHK,HiiiAaH naftA0 6^jiraH. JIckhh y n iw r . Tat6w  sth jh u i co^acH aima Kenr 6y- 
jih6,  6np- 6iipHra 3»a wan^aaTJiap T^HaffiaAHraH (KoHxypeiiuHH, ^ap6Hfi ^apaKarjiap 
Ba ^0Ka30) xhjimb- xhJi ^ojiar/iapim $3 HMHra o p A H .

y .  h. pfi MacaJiaHHHr thiihk KjfiH.fiimjM i^yHHAarHnaAHp. HKKwra pai^H6 (6hphh- 
sh na hkkhhmh jfinoBMH) 6y.in6, yjiapflan x.ap 6m n  hui TyTHuiHHHr h y m m —cTpa- 
TerHHiiH HKKHHMHCHAan MycTai^Hji paPHuiAa Taiuiao ojia.nn. MacajiaH, on ^oHaJiap
6njiaH yHHOBMH uiaxMaTqmiHiir cTpaierHfiCHHii TaiiJiaui CnpiiHMH ropHUlHH KypcaTHiu 
pa, l^opa AonaJiapiiHiir MyMKHH 6yjiraH 6hphh>ih, hkkhiwh, yqmwH Ba ^0Ka30 ropHiu- 
jiapnra ok AO«aJiapHHHr F,aiiAai! >KaBoC ^hjihuhihh K^pcaTHUi AeMaKAHp; i^opa A°na- 
jiap 6HJian yfiHOBHroiHiir CTpaTerHf-xHHH Taii-iam ok AOnajiapHHnr MyMKHH 6 ^ n r m  
xap 6ap lopHuiHra Kopa AonajiapHKHr i^aHAaft jKauoo #ijihuihhh KypcaTHtn AeMaKAHp. 
yftHH HaTH*ajiapH ^anax  Taijyia6 o.riHnran cTpaTerHjuiaprarHHa (ea, b^thmoji, h8th - 
wacH yfinHHH.napra 6oFjmn 6^.nMaraH lacoAHdiHft SKcriepHMeHTra) 601 jihk, fiyjiran 
TyruiaMra »ra 6^jraAH. A rap JAhh a naTH>Ka ojiraH 6Jjica, hkkhhuh yfiHHMH 6hphh- 
•inra f(a) cyM TyjiafiAH (arap f(a) Mawbnfi 6yjica, y ^wiAa hkkhhhh yfiHimH 6hphh- 
•iHAan f(a) cyM ojiaflH). Bhphhhh ^Shhhh (OTypHHHnr M (x, y) MaTeMaTHK KyTHji- 
MacH moc paBHmAS Oiipnn>iH Ba hkkhhhh yflmii-iH TanjiaC ojrrap x na y cTpaTerHH- 
AaprarHHa Cofjihi^ 6yjiafl}i. S .  h. nyfiHAarn Macaji^jiapmi jpraHaAH: a) 6hphhhh 
Jhhhhh hkkhhhh yHHHMHHHiir i^aiiAaii ftyji TyiHiunra CoFJiiih; C^jiMaraH ^ojia? hmkoh 
6opH'ia Kynpoi^ iiyK ojiHmn y^iyn, «i,im

m in M(x0, y) =  max { m in M  (.*, </)! 
v •« y

6yjmum ynyH y i^aiiAaft Xn crpaTerHH TanjiaC WHffln KepaK; 6) hkkhhmh j?ftHHHH 
6HpHiiMii ^ftHHiHHHHr i^aiiAafi ftyji lyfrHUiHAaft KStijB Ha3ap hm«oh 6opHHa KaMpoi^
KjTKa3frain y>iyH, Htim

m ax M (x, y0) =  roin {max M (*, y)\ 
x y x

6y.'mmH ynyH y ^anAafi yt  CTpaTerHH Tamia6 ojihujh KepaK.
X,ap 6np yfiHHHHHHHF cTpaTerHHJiapii cohh h$JK.W 6yjiraH xfinRaTima 6y  Maca- 

jiajiap npiiHUHnHaji wn^aTAaH e*mjiaAH- BynAa O/iaTAa xap 6np yfiHHHH ^aiiAaftAHp 
gnp Tafinn CTpaTerHHiiH 3Mac, 6ajjKH vhhhhh >;<ip TaxpopjiaranAa 6hphhhh ^Ahhhh
ytiyn s^iHMojiJiapH plt p2........... pn 6yjiraH xv  x2..............xn CTpaTerHHAapAan 6hph-
hh hkkhh^h P hhhh yiyH sca s^THMojuiapii <?i, <?«, 9m 6yjiraH yx, j/a........... ..
CTpaTerHqjiapAan 6hphhh TaHJiaui (JiofiAaJiH sKan. (px, p2, . . ., pn) Ba (<?!,%, ... ,  (jm> 
TynjiaMjiap yftHHHHjiapnHHr apajiam  cTpaTethhjiapn /ie6 aTajiaAH. By (py, p2, ■■ ■, Pn>
Ba (ft, q%.......... qm) Ty n-naMjiapnH Ba 6hphhhh yfiHiiHH KiTyFHiiHiir MaTeMaraK
KythjiMacHHH Tonnm yfiHHHHBf ^hHmm a ^6 aTajiaAH.

Mhcoji •rapHKaciiAa ^yfiHAarH fp.m u»  Kypw6 iHK.aMH3. Bhphhhh P h h h h  10 
thhh^jihk 'iai<a eKH 20 thhhiijihk naxa 6ckht3ah; hkkhhhh JfiHHHH ^anAaft nat\a
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6eKHTHflcaHiiHH TonH ian KepaK. A f a p  T onca , 6eKHTHJiraH q a ^ a q a  <jana WTaAH, a f a p  
■ronoflMaca 6hphh«h yftHHMHra 15 THftHH Ty^aHAH.

■ h. MeTOAJiapHAaH 4)oft/i,a/iaHH6 6y npji^a 6hphh<ih yftHimHHHfir sn r akiuh
7

CTpaTCi HHCH KyftHAarHna SKaiiHHii TonaMH3: 10 thHhhhh ~  s^ thmoji SHJiafi, 20
C ••:'•;

thhhiihh ~  a.\TnMoji 6n.iaii 6ckhthui. ByHAa HKKRHHH Jhhhhh y3HHHIir »nr ; «XIUH 

crpaTeniacHHH HmjiaTraHAa, htiHh 20. thhhhjihk qa^aiiH __ »hthmoji fwjian, ,10. th-
i i »

5finHJIHK Ma^aHH—  3XTHMO/I 6HJI3H aMITaHAa 6HpHHHH yfiHHHH lOTyFHHHIII MaTeMflTHK

5KyrHJiMacH ~  THiiiiHra Tenr 6y.naAH. Arap hkkhhhh yfiHHqn 6ouiK,a cTpaTerH«

HOHiaTca, y  y3HHnnr lOTKHsnrnnn KaMafiTiipa omiafiA1* (yftftH ^ap  TaKpopjianraHAa

KtTitH3H^ JpTa ^ hco6a3 A  thShh). IUyHii Ha3apAa TyTHUi 3apypKH, y .  h. yfiHii eTap-

/iH>ia Kjrn MapTa TaKpopjiaHraHAa i;yjiJiaHH.Ta,nH [6yHAa ^ap 6np yfiHHMHfiHBr (oTy- 
fh  K aT fa coH Jiap i^OHynnra (ly  B oJibuiHx H uceji 3ako ri) ! 6HHoaH yHHHr Ma-reMaTHic 
KVTHJIM3CHA3H >KyAa 03 ifiapK KIIJiaAH].

TEOPM5I HH<J>OPMAUHH — HH<t>OPMAU,H3 HA3APHACH — KH6epHeTHKaHHiir 
6yjiHMJiapiiAaii 6hph 6yjm6, ax6opoT y3arHUiHHHr yMywnfi ^OHyHHHTJiapHHH ypra- 
HaAH, B y  na3apnii Kynmi'ia iiHcJjopMauHsi y3aTHUl Ha3apHsicH Ae6 aTajiaAH.

H. n. miHr acocnft Tyuiyn>iacH Hnc()opManHHAHp. A rap moc paBiiuiAa
xt (( — 1, 2, . . . .  n) Ba ijj(j = 1 ,  2 ...........m) nHiiMaTjiap t^aSyji lyuiaAHraH £ Ba n

TacoAH^Hft MHK^opjiap 6y.nca, rj Himr HiHAarii g TacoAH(J)HH MHiy^op TyppHCHAatB 
h\> H) HHtJiopMamw Ae6 i^yftn/tarn fiiiFHHAHra afiTHJiaAH:

n m

I (I, »])= V  V  P(S =  X , , n  =  yj) log p ( S - x , - . n  =  f/y)
P(£ =  X,  )P(T, = y/)

6y  epAa P(£ =  xt , r) — yj).— £ na rj TacoAH^Hft MHiy^opjiapHHHr moc paonuiAa xt 
na ijj ^nftMaTjiap ojinumnnnr s^thmojih.

g TacOAH(J)Hft Miiiyi,opHniir H (\) SHTponHHCH Ae6 / (g , |)  ra  aftrajiaAH. H. h. ax6o- 
POthh aJioi^a KanaJiJiapiiAa xana^m  MaB>KyA 6yjiraHAa y3aTHmiiH ypraHaAH- Ajioks
KanajiHHHHr khphiuh (bxoa) Ba hhkhuih (buxoa) Cyjia/iH, KHpHuiiira y t , yt ...........y„
CHMBOjuiap 6epnjiaAH, mii^HuiiiAaH aca  ij^ , y2, . . . ,  yn cHMBOJuiap ojiHHaAH. M aca- 
aaH, Mop3eHHHr rejierpat}) annapaniAa KiipHuiAani cHMBOJuiap Hyi^TaJiap, THpejiap 
Ba 6 jo u  opajmiyiap (n a y 3 a jia p ) Cy.ia.in. ^H iyiu jA arH  chm boji-top ^aM yuiajiapHHHr y3H 
6yjiaAH. ByHAa x a jia iy n  Ty(j)art.in, KHpHiuAarii Hyiya lihkHiHAa THpe §kh nay3ara 
aftjiaHH6 ^ o jih u ih  MyMKHH. IIIyHHiir yqyH H. n. Aa KHpnuiAarH y, ch m b o jih h h t hh

'  «TW"
KHUiAayy CHMBOJira afijiaHH6 HojiiiuiHHHHr P\ j j  ly t } sxthmojih ypraHHJiaAH. Mana 
uiy s^THMO/iJiaprHHa H. h. yqyH mv.\hmahp; ajioi^a KaHaJiHHHHr Ta6Hara (Skh sjickt- 
Phk, 8kh MexaHHK KaHaji 9Kan.rinni, KaHaJiHHHr paAHOac6o6jiapAaH §kh ^aTTO thphk 
HcoHHBOpjiapAaH Ty3HjiraH SKaHJiHrn) ^eq K,aiiAaft pojib yfinaMaftAH. H. h. HiiHr xy^AH 
MaHa uiy ymymhhjiHrn yHH xH.iMa- xhji co^ajiapAa, MacaJiaH, 3.\i6pHOhHHHr pHBowJia- 
HHUiHAa HpcHft OejirHjiap TyFpHciiAani Hii(|)opMau.HHHH y3aTiiui ftyjuiapH TyFpHCHAarn 
MacaJiaAa KyjuiaHHUira hmkoh 6epaAH.

AjiOK;a KaHajiHHHHr KHpHiunra y( CHMBojijiap ^aHAaft ^THMojuiap 6HJiaH 6epti- 
jiHUiHra t;apa0 KHpnuiAarH TacoAH^Hfi MHiyiop TjppHCHAarn ('iHiyiuiAarH t3coah^)hh 
MHiyiopAa 6yjiran) HH({)opMamw -\ap xhji lyifiMaTJiap i^a6yji K,HJia ojiaAH. By . Hwjiop- 
ManHHHHHr 3iir K3TT3 lyiftMara Kana/iHHHr yTKa3yBuaHJiHK h o (5 h jih r th  ae6 aiajiaAH.
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f(.aiiaJT'Op^ajiH-ax6opo?^(MaeaJiaH, M op3e TejierpaijwAa; WFerpaMMa) yaaTrau yuyH 
«B B am  axSopoTHH K ifp i«u ;(an( cHMBOJiJiapra (^ap<J)jiapHH H y ^ ta  Ba r a p e j i a p r a )  afiinan- 
fHpHiu KepaK. B y  onepauna Konflaui Jie6 a ia jiaA H . Cynrpa K H puuiA arn cHMBo;i;iap 
kaH aJi 6yfln4a y3aTH^aflH. Mit^miwa ^ o c h ji 6 y jiraH  ci!Mi<o.uiapHHHr k o a h h h  o inm  
(nyi^Ta Ba THpejiapim nafiTa/iaH  >;ap([).iapra afiJiaHTHpnui) KepaK. IIIyHflafl caa6ii Ty- 
PHJta/tH: K^an/iafl a x 6 o p o w iap  y q y n  KOii.nam Ba k o a h h h  o q n m  onepaunncH H H  xaJian,HT 
Ty$aftjiH  103 6epa.aHraH xaTo ^ t h m o j i h  HCTaraHqa w y a a  khw hk 6^JiaAHraH fy tjm 6  
TaHJiaui MyMKiiH. A. h. ..HHHr MapKa3Hft HaTHJKacn 6 y jira H  K . IIIeHHOH TeopeMacH.ua 
6yn/(afl ^eftH Jiaan; K enr (J>apa3jiapAa 6yHAaft TaH jiaut MyMKltn 6 J j ih u ih  yqyn ax6opoT - 
HHHr 3HTponHHCH KaHajiminir yTKajyBqanjiHK i^o6HJiHHTHAaH k iw h k  6y jinu iH  3 ap y p  Ba

K. IUeHHOH TeopeMacnHH K. IIIeHHOHHHHr y3H aHqa Toppoi^ ij)apa3.nap a hc6ot  
V«iraH. KeflHHqaJiHK 6y  (J>apa3JiapHH A . PaftHCTefifi (AK,!!!), coBef MaieMaTHKJiapn
A. 51- Xhhmhh ea A . H . KojiMoropOBJiap KeHrafiTHpAnjiap.. A . H . KojraoropoB  
HHiJwpwanHH HaaapHHCHHHiir FOKjiapiiHH MaTeMaTHKaHHnr 6ai>3H 6omi<;a co^a^iapHra 
iaT 6ni\ stah.

A^a6.: A. M. J l r j i OM,  M. M. f l r / i o M,  BepOHTifocTb n HH(J)opMai;H», <J>H3MaTrHs, M., 
1960; A. H. K oyi m o r  op o b, Teopnji nepeAaw HH(|)opMau,Hft, bo AH CCCP. M.(

TEQPHJI IIOBEPXHOCTEfl <— CHPTJIAP HA3APHflCH —  reoMeTpiiHHHnr y-i yji- 
?objih Ebkjihjh 4>a3ocH,iarH cnpTjiapHH flH(J)(J)epeHHHaji >^hco6 BocHTajiapn 6mian jio- 
KaJi nyi^TaH Ha3apflan ypraHyaqn 6yJiHMHflHp.

G. h. acocjiapH Jl. Sftjiep acapjiapHAa npaTHJiran. B y  (JiaHHHnr KJiaccHK h3ih>k i - 
jiapHHH 4>paHuy3 MaieMaTHrn T .  Moh>k, cyHrpa K . O . Taycc TonraH. C. h. ra pyc 
MaTeMaTHKJiapH^aH n .  Jl. He6nuieB Ba fleTep coh (rieiepcon— KoAam m  letirjiaMajiapn) 
My^HM' xjicca KymraHJiap. CoBeT HTTHiJioi^HAa C. h. macajiajiapn 6HJiaH B. <I>. Karaii, 
fl. C. ilyfiHOB, C. n .  <1>hhhkob, t .  <I>. JlanieB, BarHep, n .  K .  PqmegcKnii,
A. n . Hop^eH caMapaJiH uiyFyjuiaHraHJiap.

A na6.t n .  K. P  a ui e b c k ii R, K yp c AH(t>(J)epenuHaflbHoa rcoMetpnH. rocT exm flaT , M ., 1953; 
A . n . H o  p j  e  ii, TeopHn noBepxiiocTeft, PocTexH3flaT. M .. 1956; A. f t .  A  ji e K c  a h fl p o u, 
BHyTpenHHH reoMeTpHH Bwnynjibix noBepxHOCTeft, rocrexH3^;ir. M , — JI,, 1949.

TETA-4>yHKUHfl — TETA- <t>yHKll,Hfl — 6yryn  (J>yHKUHflJiapHHHr (î . Llejia* 
4>ynKuim) Maxcyc chhi|)h. T y p ira  acocnft T .- 4>. KyflHAarH ^aropjiap 6nJiaH aiut^-
JiaHa^H: . . .

I 9 25 1 ’

0, (z) =  2q 4 sin z — 2q*  sin  3z +  2q 4 sin 5z — ...........

,J_  9_ 25 , V

02 ( z ) =  2q 4 cos z + 2 q4 cos 3z +  2q* cos 5z i - . . .,

'  03(z ) =  t +  2q cos 2z +  2q* cos 4z +  2qa c o s6z +  . . ., ‘ : , 

04(z) =  1 — 2?cos 2z +  2q* cos 4z —  2i/9 cos 6z +  . .., >

6y  ep,na |̂ | <  1. T.- tj>. HHHr 6yHflaft xapaKTepHCTHK xoccacn 6op: HKKHra T.-(J). Hmir 
HHc6aTii SJiJiHniHK (JiynKUHH (k,.) 6yjiaAH. ■ ‘

TETPA3AP —  TETPA3flP —  lyprei^ eKH yq6ypMaKJiH nnpaMHAa. MyHTa3aM T .—  
MyHTa3aM TypTe^ —  MyHra3aM Kync^JiapnHnr 6euna TiiiiHAan 6HTTacn 6yjin6, 4 Ta 
y^OypiaKJiH eKH, 4 Ta y w ,  6 tii ^nppacn 6op. MyHTa3aM T. ^ojiran TypTTa iKyn- 
Ta3aM KyneK.riapAaH (JlapiyiH paBiiuiAa chmmctphh MapKa3itra 9ra 6yjiMaftAH. iM yura- 
3aM T . HHiir 6 Ta cnMMeipim TeKHc.iHrH 6yjiH6, 6y feKHCJiHKjiapHHiir xap 6iipii T . 
HHHr 6np K,HppacH Ba 6y K,nppacn 6HJiaH yHpauiMaflAHraH KiippacHiiHHr Jpiadii^aH  
fraAH.' A rap  KyfiHHHr ^ap i^aHAafl A  yquAau yfiiinr eHJiapnimhr AB, AC, 'AD' fm -  
roHaJuiapH yiKa3Hjica Ba B, C, D Hytvrajiap 6H p-6npHra TyTauifHpHjica, MyiiTaiaM 
T. ocoHrmia ^ociiji fiyjiaAH. YMyMaH xap KaHAafl T. KaPn MyiiTa3aM T. xaM, 
IIojii,Ke— UlBapu. TeopeMacnra acocan, Anaroiia-njrapH KypcaTHJiran >;ap Kanjiafl TypT- 
CypifaK CH(J)aiHAa TacBHpjiaHHuiH MyMKHH. T. ya- y3Hra Mynocn6 (Ayaji) p,np.

T p e K . teTpa —  t Ĵ jt, e fipa— -e^, acoc. ■■■■<' ’ •

3 0 -1 3 3 4



TETPASflPH 'JECKHE VTHCJIA

TETPASflPHMECKHE MHCJIA —  TETPA3/|PHK COHJIAP —  n(n  +  1) ( n + 2 ) : 6r 
KypHHinn^arH HaTypaji coaaap, atHH 1, 4, 10, 20, . . .  cowiap. T. c. 4>Hry|uuf 
coHjiapHHur (k. 4w ypHhie  flHCjia) xycyCHfl ^ojih 6Jjih6, 3- TapTB&w apH4)MeTH«> 
KaTop (i .̂ Apn^MeTHMecKHft pflfl) ^ochji KHJiaAH. By conjiapimnr T. c. neb aTajiH-

A jireS p a A arn  A . a .  — 6 n p  a jire6 p aH K  (aHajiHTHK) H(|)©&aHH yH ra  aftHaiH TeHr 6J/ji- 
r a  i, a tiiH  6 y  nfyonara KHpyBqa ^apcJijiapnH nr fty ji i^yffHjiaflHraH 6 a p 'ia  ipjftMaTjiapH- 
jta ymaHAafi KHftMaTJiap i^aOyji ^H jiaA nraH  6om i$a H<}iofla 6Hjiafl ajiMauiTHpHoi, 
f(a. b, c, . . . , / )  aJire6paH K  H ijw aH H H r A. a . 6 y  H ^o fla flan  qp (a, b, ............. 0
H4>o.nara yTHUiflHp, jieKHH q> H(J»Aa Taini^H KypHHHHiH jKH^aTH^aH yMyMaH aflTraHfla 
f  HiJio/ia/iaH (j)api\ i^ijiaAH Ba /  =  qj TeHrjiHK aftmsnnaH (k;. TowflecTBo) H6opar 6y- 
jiaA«. f H<}ioAaHH Kyn ycyjuiap CHjian aftiiHfi aJiMauiTHpHui MyMKHH. A. a. ajireCpaaa 
T&irjiaMajiap eHHiu/ia, TeopeMa Ba aflHHHTjiapHH hc6ot i\Hjinui£a Karra pojib JftHaftAH.

A. a. HHHr MHcojijiapH: KacpjiapHH K,Hci^apTHpHui, KascjiapnH oihlu, KynaftTyB- 
•ih;ih i^aBCjiapAaH Tam^apnra MHi^apKiii, yxniam  ^a/yiapnH HXMaMjiam, H(j)OAaHH jiora- 
pHflMHK K^pHHHUlia KejITHpHCD, TpHrOHOMeTpHflftarH ^yuiHui 4)0pMVJiajiapH Ba 3̂ 0- 
K a30.

2°. reoMeTpHnAarH A. a. — n Jjimobjih (J)a3°nH y3Hra aJiMauiTHpHiu, 6yn,n,a 
6y (})a30HHHr ^aMMa HyKTajiapH i $ 3FajiMaft (k Ju i  6yjin6) i^ojia^H.

TO>K^ECTBO —  AftHHJTF —  ( c o h jih , ajire6paH K , aH ajiH TH K ) T en rjiH K  6 y jiH 6 , 6 y  
TeHrjiHK/va ^aTH am yBM H  xap(J)jiapm inr K ,a6yji KHJiaAHraH 6apM a KHfiMaTjiapHfla y  
TynpH ey jia^H . M acaJiaH  1 ) (a —  b)2 =  (b —  a )2 ; 2 )  (a +  b)3 «= a3 +  '6a2b +  3o62+

+  frs; 3) N = * a iSaN ( a > 0, a + 1, N > 0 );  4 ) 1 =  s in 2x +  cos2x; lg  (x-u) =  l y x +
+ l g t f  ( * > 0, y > 0).

TOnOJlOrHHECKHE HHBAPHAHTbl -  TOROJIOrHK HHBAPHAHTJIAP —
•ronOjiorHK 4>a30HHHr (i\. TonojiorHMecKoe np0CTpaHCTB0 ) roMeoMop(J)H3MAa (n ) y3rap- 
Maft K0JlaAHraH cohjih eKH 6om^a xapaKTepHCTHKaJiapH. TonojiorHafla T. h. ypraHH- 
fla?,H. T. h. HHnr MHcojuiapH: 3ftjiep xapaKTepncTHKacn (i^.), 6opjiaMjiHK (k,. Cbhs- 
Hocn.), BeTTH coHJiapn (X- BeTTH MHCJia), BerrH  rpynnajiapH Ba ^0Ka30.

TOnOJlOrHMECKOE nPOH3BEflEHHE — TOnOjIOrHK KtfriAftTMA (k;.
npoH3BeAeHHe TonojiorHHecKoe).

TOnOJIOrHMECKOE nPOCTPAHCTBO — TOnOJIOrHK 4>A30 — MawiyM Mat-
uofla MeTpHK <J>a3o TymyH'iacHHH yMyMjiauiTHpaAHraH TymyimaAHp. T. $ .  «>ieKCH3 
8KHHJIHK* MyHOCa6aTH 6njiaH xapaKTepjianyBiH Ba T. (j). HHHr HynxaJiapH ^e6 ara- 
jiyBMH HxraepHft 9JieMeHTJiap TynjiaMHAHp, Ahh^poi^ KjHjih6 afiTraiiAa: T. (j>. HyKTa- 
jiapHHHHr TynjiaMH^a Ebkjiha 4>a30CH^arH ° 'IHK tvnjiaMjiapHHHr, aHajiorH 6yjiraH 
omhi^ TfnjiaMJiap §kh  aTpo(Juiap p,e6 arajiaAHraH TynjiaMJiap chhiJ)h a.*paTH;ia/;n. 
Hy^TafiHHr aTpo(J)H p,e6 Ma3Kyp ny^TaiiH y3 HMHra ojiraH ^ap ^aHflai? omhk Tjn- 
jiaM ra  aftrajiaAH.

Mckjih coHAarn omhi  ̂ TynjiaMjiapnnnr KecHniMacH Ba om hk, TjruiaMJiap ^ap K,an- 
Aafi MajKMyHHHiir 6np.naiimacH mn T^njiaM 6yjiHiiiH TaJia6 khjihh3a h . «MeKCH3

ibhhhht  ca6a6ii uiyttflaKH, $a30fla MyiiTaaaH 
TetpaaAp-iap nra*>H^a (284- a, 6, e- pacM) tc- 
Ph6 n jftH JiraH  uiapjiap coiih  Mana rny coh- 
jiap 6iwaH ii<|>o/iajtatfa,nH.

TO)KAECTBEHHAJI nOflCTAHOBKA
( h j i h  e/iHHOTHasi nb/tcraHOBKa) ARHHR 
y P H H T A  K ^ H U I  ( § k h  6 h p j i h k  ^ p H H ra  k J -  
flHm) —  cHMBojiiiH j3Hra aKCJiaiiTHpyBMH yp- 
HHra K^ftfflii. A. y . k;. cHMMeTpHK rpynriaia 
6 h p j ih k  ypHHim 6oca/;H Ba nyfiHAarH Ky- 
pHHHiu/ia 6yjia/iH:

6 6

284 : pacM.

TO>KAECTpEHHOE F1PE0EPA30BAHHE — APlHMft AJIMAIUTHPHUfc 1°.
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«HHhjihk» MyHoca^arn luy GnJiaH 6cjiTHjiaiiaAH: arap x  sy^TaHHHr ^ap ^aHAafl aTpo- 
^WAa M  TyanaMHHHr Hyi^iacH Oyjica, y  ^ooi^a x  uynra M  TyoiaMHttHr j\khh t nyn* 
taCH OjviaAH. LtlynHHr yqyH TonojiofHK $a30Aa y3/iyKCH3 (})ynKU.HfijiapHH aa y3jiyK- 
CH3 aK C jiaH H tn jiap im  y p ra i fH u i MyMKHH.

T. 4>. 6omn;a ycyjuiap ftiJiaH ^aM, MacajiaH, xyTauiHui onepaunacH 6n;iaa 
TaT.pH(t)Jia«HuiH MyMKHH. JleKHH T. (J>. TymynqacHnnHr Oyn^aft TaT.pH(})H wyAa ywy- 
MHft 6 y m 6 ,  mynHi-r yqyH Tonojiornaiinnr y3HAaH Taui^apHaa KaM ^yjiJianHJiaAH. 
T. (J). ryuiyMqacHHHHr asiafla Top MatHOfla oJiHHrattJiapH XaycAop(|) <|)a30JiapH ( k ), 
HopMaJi (J)a30Jiap Ba 6oiu^aJiapAKp.

Mncojijiap: 1. X,ap ^aiiAaft MerpHK (baso T . A»P flap^aiym aT, arap M 
TynJiaM j^ap 6ifp x  Hynja 6hji3h 4>a30HHHr p(x, y) <  6 uiapTHB ^aHoaTJiaHTHpaAni aH 
(6y ep«a 6>0  HXTnepnft;(Hp) fiapqa y  hyi^TaJiapHHH HHHra oJica, 6y  Tjnjiak.HH 
omhi^ TynjiaM AefiMH3. By lynjiaMJiap loi^opHAa K^pcaTHJiran faJia6Jiapra * a r o 6 
6epa«H, 2. A rap  n coimiiHHr aipo(|)HHH n 6HJiaH y3apo iy 6  6fjira«  d  aftnpMaJiH 
apHf^MeTHK nporpeccHfl ac6 Tai>pH(j)jiacaK, 6yTyH coHJiap TyruiaMH T. <{). ra aftjia- 
Ha^H.

A ^ a6 .: n .  C. A / i e K c  a n f l p o B ,  BBe^eHHe b oCmyw TeopKio MHoncecTB h 4)yHiauJiV 
rocTexHSflflT, M . 1948.

T o n o j io r n j l  —  TOnOJlOrHH —  TonojiorHK <J)a30JiapHHHr roMeoMop(})H3Mfla 
^3rapMaftflHraH xoccajiapnHH ypraHyBMH (fiaH fa . TonojiormiecKoe npocTpancTBO, 
Tono/iorHMecKHe HHBapiianTu). reoMeTpHaflarH CHprJiapHH Ba ,n,if({)(})epeHUnaJi TeHrjia- 
MaJiap Ha3apHncHAarn TpaeKToprajiapHH TonojiorHK 4>a30Jiap ^apain MyMKHH 6yji- 
ranH yMyn, TonojiorH!i/ia 6y  o6teKTJiapHHHr myjia yMyMHft xoccaJiapH ypraHHJia^H.

BHpHHq« 6yji«f> TonojiorH K  npo6 jieM ajiap  6H jia« (j)paim,y3 ojihm h  A. fly a tiK ap e  
m y F y JiJ ian ran . M ypaK K a6 cnpw iapH H H r aftpitM i^HCMJiapHHHHr TeHrjiaM ajiapn opnajiH  
6 y  cnpTJiapiiHHr ywyMHft xoccaJiapiiH H  ypraH H m  HO^yjiafi SKaHJinrHHH IlyaH K ape 
6HpHh<iH 6 y jin 6  rym ynA H . C h pth h  TpHanryjTimHH (^ . )  ^ hjihui fohchhh , KOMiureKC toh- 
chhh Ba m y  xa6«JiapH H  IlyaH K ape 6 e p ra u .  .

X,03HprH Ba^Tfla T ., aftnn^ca ajire6paHK T . 6apn, ypw6 pimo>KJiaHMOiyia. Cobct 
TonoJiorHfl MaKTa6H jKaxoiifla eTaKMH ypHiuiapaaii ftipHfla KejiMOKfla. T . Aa cobct 
MareMaTHKJiapHflaH n. C. AjieKcaHflpoB, n. C. ypHCOH, Jl. C. rioHTparHHJiap n;>Aa 
My^HM naTHwaJiapiiH ^yjira KHpHTraHJiap.

A A a6.: JI. C. II o  h t  p a r  h h, HenpepbiBHLie rpynnw. M . —  Jl.» 1938; n .  C. A  n e  k c a u a- 
p o b. BseAeHHe b o6u;yio TeopHio MHOJKecTB h (J>yHKi;Hfl, focTexHSAaT, M .—JI.» t948.

TOP —  TOP —  ^OHpaHH l yn; aTpo(j)Hfla afiJianTHpHtimaii ^ochji 6 ^ J ira n  reoMeipiiK 
jkhcm (285- patM), 6y l Aonpa leKHCjinrHAa Sth6, AOHpaHH kcch6 yrMafiAH- 
Bai.3aH aftjiaHaHH Jr3 TeKHCJinrnAa eiyBqn, jickhh aftJianaHH Kecw6 yTMaftAHran t yi^. 
aTpoj)HAa aftJiaHTHpHuiAan ^ochji 6y.iraii
cnpT ^aM, HT.HH T. hh qerapajia6 lypran  g  
chpt ^aM T. Ae6 aTajiaAH. T . HHnr Tauii^H _  ------v /4 / '  1

285- pacM. 286- pacM.
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m5phhhiuh <5y6iiHK HOHra Skh K,yT^apnui MaMOaparnra (285- pacin) yxmafiAH. T. HHHr 
citpTH Ba ^awMH, TioJibfleH TeopeMaJiapwra (k ) acocaH, i^yfiHflaFH (JtopMyjiaJiap 6h- 
jiaH 5,hco<5jia6 TOriHJiaflH: :

S  =  2.jt/?-2jtr =  4 j i 2/?a,
V =  n r 2-2nR  =  2 n 2R r2, ,

6y epfla r —  OepiMran jionpaHHnr pq/inycn, R  —  flOHpa MapKa3HAan l  aftJiaHHiu ynn- 
ra>ia 6yjiran Maco<J>a. ,

JlaT. torus —  ^aBapniyiHK, Tyryn.
T O P P H H E J IJ IH  T C H K A  —  TOPPHMF.JIJ1H H y l^TA CH . ABC  yteyp-iaKimm  

(2 8 6 -pacM) TOMOHJiapHAa MyHTa3aM ABClt BAtC, CABt yi^ypiaKJiap  uiytiaafl acaji- 
ran CyjicHHKH, A lt Bu  C j y Luiap Ba A, B, C ywjiap BC, AC, A B  TyrpH >iH3Hi -̂ 
Jiapra iiHc6a ia n  ^ap xhji Tapa<j)/ia eTCHH. y  ^ojiAa scajira^ MyHTa3aM yiCypyaKJiapr 
ra Tarni^H 4H3HJiran afijiaHaJiap (ToppHiejuiH aftjiaHaJiapn) 6HTTa K  HyipaAa — Top* 
pHiejuiH nyKTacHfla KecnmaAH. T . h. ABC  y i^ yp iaK K a  HHc6araH uiynAaft xoccara ■ srajyi, 
6y nynraAaii yqCypHaK ynJiapHraia 6JjiraH MacoifiaJiapHHHr Shfhhahch (A K  +  B K +  
+  KC =  m in) 6y  nyi^Ta ypnnra yuia yM6ypMaK m m a  e iran  ^ap i^aHAaft HyK;Ta ojihh- 
ran/virnra HHc6aTaH 9Hr k h ih k  6yjiaw-

B y  nyi^Ta y  TyFpHCHAarn M acaJiana ypranraH HTaJibHH ojihmh E. ToppHiejum  
uiapa(|)H ra T. h. «e6 aTaJiraH .

1 Afta6.: C. H. 3 e T e j i b ,  Hobb» reoMeTpHa Tpey rojibHHKa, VMneflrHS, M., 1962.

TOHKA -  HyKTA — reoMeTpiiHHHHr acocnft Tyuiyii'iajiapHAaH 6npn 6ywG, 
y w H n r 6HJiBOcHTa l a t p n ^ H  reoM eTpHHHH A e/iyK iH B  (aKCHOMaTHK) T y 3 iim /ia  a x c u o M a - 
j i a p n a  6epHjiaAH. H. HHHr TaOHara xHJiMa- x h ji 6yjiHiiiH MyMKHH. Maca.iaH, n y jm o B - 
j i h . E b k jih a  4>a3ocHHHHr H. c h  « e 6  n Ta coHAaH H 6opaT  T a p rH 6 jiaH raH  T y iu ia M ra  
afiTH JiaAH . ripoeKTHB t c k h c jih k h h h f  (k- IlpoeKTHBHasi n.i0CK0CTL) H . cn A e6  a ^ a j u n i  
6 H rT acH  HO-ira Tenr SyjiMaran y i T a  nponopunoHaJi c o h h h h t  T a p T n 6 .ia n r a n  (xlt x%, xa) 
Tyn/iaMHra a f t r a j ia A H  (H. h h h t  apm jiM eTHK M OA ejin). y q  y jin o s j iH  E b k jiiia  $a30- 
CHAarH npoeK TH B TeKHCJiiiKHHHr H . ch  A e6  T y p p n  ' ih sh h , Ba TeKHCJiHKJiap 6orJiaM H - 
A a rn  E b k j ih a  T y fp H  >i i i 3h f h h h  T y u iy n n u i  MyMKiiH (npoexT H B  TeKiicjiHKHHHr EBKJiHA‘ia  
MOAeJIH).

Xl,H(J>(J)epeHUHaJi reoMeTpnaAa 6yiiAaft H. jiap xaM yprann.ri;i,in: Maxcyc H., 
i^aiiTHui H . c h , aKKaJiaHran H ., 6ypHJiHUi H. c h , T y ram  H. ch , y3-y3HHH KecHUi 
H. ch , Ternui H. ch , 6yp iaK  H . c h .

<E>yHKUHHJiap Ha3apnHCH Ba Tyn.naMJiap na3apn;iCiiAa ypraHHJiaAnran (JiynKHHa 
Ba TymiaMjiapHHHr xoccaJiapHHH xapaxiepjiOBMH H. Jiap TeKiuHpHJiaAH: jihm ht H., 
w rapaBH /i H ., 3h ij ih k  H . ch, Ai«t>(J)epeHUHaJi TeHTJiaMaJiap eHHM^apiimiHr Maxcye
H. JiapH Ba ^ 0K33O.

TOHKA HAKOIIJIEHHJI MHOweciBa — TynjiaMHHHr T y n jlA H H lIl HyKTACH—
TynJiaMiiHHr jihmht ny^Tacn (n;. npeAejibiiasi TOiKa, 1°).

T O H K A  c r y m E H H f l  -  K y tO K J IA H H U l H y K T A C H . ; Cohjih TynjiaM §kh n 
Jjihobjih <j>a30 TynJiaMHHHHr (eKH MeTpHK (J>a30 TynjiaMHiiHiir) .i^yio^jiaHHUi iiyi^racH 
myHAaft 6np nyi^raKH, ynHHr xap  ^anAaft aTpoijiHAa Ma3Kyp Tyn/iaM. nyicraJiapHHHnr 
canoncH3 TynjiaMH (i .̂ HecMeTuoe MH0*ecTB0) 6y.iaAH.

T O H K A  S K C T P E M y M A  (J iyhkhhh  —  (JiyHKHHsnHHr 3 K C T P E M V M  H V K T A C H  — ' 
(JjyiiKUHH 3KCTpe.MyMra (k .) ,  ht>hh MaKCHMyM (k .)  eKH MHHHMyMra (k .)  s r a  6yjiaAH- 
r a n  n y i^ ra .

T P A E K T O P H H  —  T P A E K T O P H f l —  MOAAiift Hyina ^apanam  AaBOMHAa »)H3ii6 
HHi^aAHraH y3JiyKCH3 srpn mh3hk. X,apaKaT AH(J)(J)epeHUHaJi TenrjiaMaJiap CHcTeMacn 
opK,a.iH aHH^JiaimuiH MyMKHii. B y  ^oJiAa ran AHfjxJiepeHUHaJi TeftrjiaMaJiap CHCTetoa^ 
CHiiHiir TpaeKTopnncH ycTHAa 6opaAH. ........

JlaT. trajecio —  ctiJMHTaMan.
T P A K T P H C A  —  T P A K T P H C A  —  Tyrpn 6ypMaKJiH AeKapT KoopAHHaiaJiapHXa lenp ' 

jiaMacH ^yftiiAarH KypnHHuiAa 6yjiran  hcch srpH mi3Hi^:
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x  =  d s  |  d ln t + l L j L — 1 -----— y at _ yt  J

T. TpaHcueHfleHT srpH 'iH3HK,Anp. T . 3an>Knp.m *tH3Ĥ trHHr . (}{: L len n ad  jihhha) 
fBOJibBenTacHflHp (kv ). T .  i ih h t  xapaKTepHCTHK x o c c a c n  myH^aH n6oparKH, yHHHr 
jrpHHMaCHHHHr (M  H y^raA aii Ox y ^ K an a) y ay m iH rn  
HOHMHft a MH^flop^Hp (287- pacM): MR  =» a. Ox yn;
T . HBnr acHMnTOTacH eKH 6a3acH. T . HHiir ^aft- 
tHiif HyifracH 6y.iraH A (0, a) iiyi^Ta yHHHr ynH 

aia.;iaAH fo .  Bo3BpaTa TOMKa). T .  Oy y i^ a  
HHcSaTaii CHMMeTpiiK >KoftJiauiaAH. T . hhht ys 
acHMntOracn (Saaac-H) aipofjm^a aftjiaHHHiHflan 
>;ocii.ft 6 fm m  cnpx nceBaoc(j)epaAHp (^ .)

;A rap  M  Hyi^TaHH y3yHJinrH a 6^Jiran <iy3HJi- 
MaftjJHraH M R  nn y^nra 6oFJia6 i^yfiHJiraH MOflflHft 
H y^fa iie6 4>apa3 r^HJicaK, y  >50,143 HnHHHr R  y q n  
6M£6p ; Ox r ^ F p n  h h 3hi^ O yiiim a ^apaK aTJiaH raH ^a 
A f riyt^Ta T .  6 aTaJiyBMii T paeK T opra tn iaajin - B y  2 87 - pacw .
M(i3H^HHHr hom h yw aH flan  Ke/iHfi m i t^ a n .

, /Ia r .  t r a c to  —- TopTaM aH, cy floaftM aH ; T paK T pnca  —  c y a p a u i  w h 3 h fh . 
TPAH3HTHBH0CTb —  TPAH3HTHBJ1HK. T . Ae6  C ep n jira n  rynjiaM i|> ajiMaw- 

T H pH uiJiapn  CHCTeMacH x o c c a jia p iiH H iir  ^ y ftH /ia rH A a tr n 6 o p a T  6 y j i r a H  C i r r i a  x o c c a c H  
T y u iy n H -ia f ln : to Tyri.iaM HH(ir' irxT iiepH ft HKKHTa a  Ba b 3JieMeHTH y t y n  \|> T ynjiaM ^a 
(i h h  b r a  y iK a3yB m r aJiM auiT irpnur TonH JiaflH . A ra p  ciiCTeM a r p y n n a  ( k ,.) ,  01 a c a  
K ynxH JiJiH K  (i^. M n o ro o C p asn e) 6 y jic a , y  ^O JiA a (\|j, 01) w y ^ T H  6 n p  jk h h c j ih  (j)aiOHH 
H(t>OAaJiaftaH.

yiiAan T au in ap n , T .  ^ e ra rw a  rynjiaM  aJieMeHTJiapn Mairni^Hir M ynocaCaTJiapH- 
HHHf xoccaJiapH flaH  Crrpn TyuiyHHJia;iH. A ra p  a Ba b ajieM eiiTJiap * M yrrocaCarfla 
(Syjica (6 y  550J1 a*b 6HJiaH Sejinw aH aA H ) Ba b*c 6 yJica , y  >;ojiAa T . Ty<j>aftjtH a*c 
MyH0c a 6aT Kejnr6 HH^a^H. TenrjiH K , SKBHBaJieiiTjiHK, coH JiapiiH iir 6 np o p  MO/ty/i 6ym- 
i a  Ta^nocjiaHHUi MyHoca6aT Jiapn T .  x o c cac H ra  a r a .  T . x o c c a c n ra  6 yftcyHMaftflHra(t 
M yiiocaQaTra m hcoji ^h jih C  coHJiap TynjiaM H^a ^yftiiA arnw a am iK-ianaAHraH M ynocaSaT 
OjiHHaAH: a r a p  |a  — 6| <  1 G yjica, a*b. .

TPAHCBEPCAJlb — TPAHCBEPCAJlb — yq6ypqaKHHHr TOMonJiapiinn Kecn5 
f iy a M n  ?;ap ^aH flaft t J f p h  m i3Hi^. T .  ^ai^H/ia ^ a ro p  TeopeM aJiap 6o p . M acaJian , M e- 
HeJian TeopeMa, MeBbi TeopeMa repMHHJiapnra i^apaiir.

OpaHU. transversal —  KyiwaflaHr, Jiar. transversus —  Kyn/ia.Ta 11 r' cysn/iau Kejmf> 
qHKKau.

T P A H C n 0 3 H U H J l— T P A H C n 0 3 H U ,H fl — ^ai^aT hkkh chmbojhih chjijkhthO, 
^oJiraiiJiapHHH wOnii/iaH CHji>KHTMaftflHraH yprinra ^yftimi/inp (f;. rio/iciaHOBKa). T. 
UHKJiHK ypHHra ^yftnuiAHp; T. /;aH H6opaT 6yjiraH uhkjihk yprinra i^yftiiuiHHiir (14. 
U(HKjjHqecKafl no/iCTaHOBKa) ysyiMHrH HKKHra TeHr. T. to^ ypnli ajiMauiTHpHuiAHp 
(n;. flepecTaHOBKa). $pHH ajiMaumrpHuira 6HrTa T. hh Hui.TaTraH/ia ynnnr To^-wyifir 
AHrit i^apaMa- tjapuiHCHta aWama/iH. JlaT. transponere —  chjIwhthui.

TPAHCnOHHPOBAHHAH MATPHUA — TPAHcnOHHPJl AH r AH MATPHUA. 
A  MaTpmiara T . m. —  A MaTpnuaHHHr caTpJiapn Ba ycTyn-Tapii po ju iap iiiiH  aJiMa

/ 2 — 3 0" \  " „
THpHuiAaH j^ochji 6 y j i r a »  A'  M arpnnaflH p. M aca/raH , A =  j ^ 1 5 ) G yJica, yiila

(  2 4 \
TpaHcnOHHpjiaHraH M aTpnua A'  =  I —3 1 I 6 ^.riaah . Arap A M arp n n a  KBaApar

: \  0 5 J
MaxpHi^) 6 y .aca , y  ^ o j i^ a  yiiHHr AeTepMHHamH yH ra T . m. niiHr A e iep M H iia in iT i 
r« H r SyjiaAH. B y  xocca AeTepMHiianTJiapnHHr aco cn ft xoecaJiapHAarr 6HpiiAHp. M aip ti-  
Hfljiap KynaftTMacnra TpaHCnoHHpjiaHraH MaTpnua K ynaftTyB m iJiapra TpaiicnOHiipjiamad 
M»TpHuaJiapHHHr tecKaptt TapTH^Aa ojiHHran KynaflTMacnra TeHr, jiwih:
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(AX'A^  • • • -An)' —i ^ n_ j  • • • ^  •

TPAH C4>HHHTHAJI HHflyKUHfl — TPAHOWiHHT HHflYKUHfl — *yfiH.WH- 
flan H(5opaT 6yjir3H MaieMatHK npHHmiri: arap 6«pop wyvwiaHHHr 6epiwiraH p  tpshc- 
(j)mrHT coHflaH <m»#hh KejiraH 6ap«a a  Tpa«c<|wHHT coHJiap (^. TpanctjiHHHTHbie >uk- 
na) yHyH ypHHjiH 6yjirmiHflaH 6y >KyMj]a §  ynyH ĵ aM ypmujH SKaHJiHrn kcjih6 hhh- 
ca, y ^oji^a wyMJia \a p  r^anaaft Tpaiic(J'HHHT coh yMyn ypnnjiw 6yj«aflH. T. H. ry- 
jihi  ̂ MaTeMaTHK HHflyKiiHH .veTOAHimnr yMyMJiamTHpHJiHiriH^aii «6opaT 6yjiH6, T.jn- 
jiamiap Ha3apHHCHHHHr i^aTop MacaJiaJiapHHH eMHin^a i ŷjiJiaHHJiaAH.

A fla6 .: n .  C . A j i e K c a H A P O B ,  BsefleHne b o6myK) TeepHio mhojkcctd h 4>ynKUj1fl. 
rocrexn3AaT, M,—JI„ 1648. ^

T P A llC 4 > H H H T H b lE  H H C J IA  —  TPAHC*t>HHHT C O H J IA P  — *ieKCH3 TynjiaMJiap 
y iy n  TapraC cOHJiap TymyHHacHiiimr yMyMJiauiTHpnjiHuiH. A rap  neKjiH TyruiaMJiap 
TapTH6 pai^aMH 6HJiaH xapaKTepjiana/iHraH TapTH6ra TyuinuiHHiir 6np  TypHra fiyji 
Hyftca, y  j^ojifla >ieKcH3 rJnjiaMHH, ^arro  >ny/;a coAfla 6yjirah MeKCH3 TyruiaMHH 
TypjiH xhji Kyn ycyjuiap CnjiaH 6aTaMOM TapTH6JiaHran ^ojira KejiTHpnai MyMKHH 
(n- ynopiiAoqenHbie MHO*ecTBa). MacaJiaH, hkkhtb  o Ba b  sjieMenTflan H6opaT Tyn- 
jiaM a ,  b eKH C apH fnp  b, a Kj/pjiHHiujiarH aro H a  T a p ™ 6ra KejiaAH. ByTyH M yc6aT 
coHjiapHHHr 3Hr c o M a  ieKCH3 TynJiaMH nyfiHftarH KypHHHW^a TapTHfira KejiaflH:. 
1 ) 1, 2 , 3 . . . . ;  2 ) 2 , 3 , 4 , . . . 1. E y  TapTH^JiaiiMaJiap 6np-6BpHxan ^eq 6yjiMa- 
rH uiy 6HJiaH (jiapi  ̂ i^HJiaAHKH, yjiap^aH CHpHnmicnHHiir oxHprn sjieMenrn ftyi ,̂ 
HKKHHMHCHHHHT 9Ca OXHprH 9JICMCHTH 6op. MyMKHH 6yJiraH >̂ ap 6Hp TapTH6Hfl THn 
y iy H  yHHnr 6eJirHJiaHHuiH —  T. c. KHpmHJiaflH. T. c. ycrafla QAaTAanr coHjiap 
ycTHfla CawapjMaAnran ^yuiHiii aMaJiHAan >xy/(a x fn  (}>api  ̂ jywiaAHraH nyuiHW  aMajiH 
6a>KapHJiaAH. iO^opHAa KeJirapH JiraH  MHcojiAa l-T a p ra 6Hft th ii <o 6HJiaH 6ejirHJiaHa- 
AH, 2- TapTndHfi ran  w + 1  CyjiaflH. TapMH co +  1 ijfc (D =  1 +  co oyjica- /;a, l+ o> = o>
9K3MHHH KypCaTHUI MyMKHH.

14,epMeJio T eopeM acnra (i^.) acocaH , ^ a p  ^auAafl TynjiaM , a m h  i^yBBaTH >$ap xhji 
CyjiraH TynJiaM Kyn y cy ju iap  6HJiaH SaTaMOM Tapra6jiaHraH TynjiaM ^ o jin ra  k c jith -  
Phjihihh MyMKHji. IIIyHAaft ^hjih6, TypjiH xhji T. c, 6np x h ji KapAHHaJi cofijiapHH 
(TynJiaMJiap lyfBBara, mhj^aophh coh  TymyHMacHHH yMyMJiamTHpHw) HcjwAaJiauiH MyM- 
k h h , jie KHH neKJiH TyruiaMjiap ^ o jm /ia  6 y  T y u iy im ajiap  6rrp xhji 6yjiaAH (k. K ap - 
AHiiajibHbie MHCJia). TpaHC(|)HHHT HHflyKiuia (t^.) T. c. CyHHMa ojih6 6opHJiaAH.

A ^ a6 .: n .  C . A  n e k  c  a h a  p o b, BBeAeHHe b o(5myio Teopnio Mho3K6ctb h 4>yHKu,Hft, 
rocTexHS^aT, M .— Jl., 1948.

TPAHCUEHflEHTHOE yPABHEHME—TPAHCU,EHflEHT TEHTJIAMA — HOMai- 
JiyMHHHr TpaHcueiiAeHT (JjyHKiiHHJiapH (KypcantHHJiH, jiorapH<J)MHK, TpHroiioMeTpHK Ba 
TccKapn TpnroHOMeTpHK) ^araaiuraH lenrjiaMa, MacajiaH,

sin x  +  lg  x  =  x, 2X —  lg  x =  arccos x

TeHrjiaMaJiap. OAaTAa <j>aî aT snr co/yia T. t, jjap —  KypcaTKHMJiH, jiQrapHiJiMHK Ba 
TpHroiioMCTpHK (jwHKUHfljiap ^aTHawran T. t. Jiap ypranHJia/;n, myhkh T> t. jiapHH 
CMnmnHHr TaiyiHOHft ycyjuiapHAaH 6om ^a yMyMHft ycyjuiapH ftyi^.

TPAHCUEHflEHTHOE HHCJIO — TPAHCUEHflEHT COH — 6yTyH k o ^ h h h c h t -  
Jih >;eM r^aMaft Kyn^aAHHnr HJIAH3H 6yjiojiMa0AHraH coh. Bomi^aqa i^h jih6  agTranAa, 
T. c. aJireopaHK 6^JiMaran cohahp (^. Ajire6paHiecKoe hhcjio). jt Ba e T. c. ra 
mhcoji 6yjiaAH. By (J>aKTJiapHHHr hc6oth aH>ra MypaKKa6.

JIckhh T. c. HHHr MaBwyA ?KauHHH coAAarHHa Myjio^a3ajiap 6HJiaH KypcaTHm 
MyMKHH. ByTyH kos^^huhch tjih  6apMa Kyn^aAJiap lynjiaMH cano^JW TynjiaMAHp 
(K . OieTiiocTb MHdwecTna), >;ap 6np Kyn^aAHHHr HJiAH3jiapH cohh seKJiH. BHHo6apHH, 
ajire6paHK coHjiap TynJiaMH caHOiyiH lynjiaMAHp, ^an,HKiifl cOHJiap TynjiaMH kohtw  
HyyM (k.) n,yBBarara (K . MoiunocTb) sra  6yjiraHH y>iyH T. c. jiap MaB>KyAAnp. 
T. c. hhht l^yBEara— KOHTHiiyyM.



TPAflEUHJt 471

J^ap  T. c . Hppau,HoiiaJi 6$naw, jk jk h h  T. c . 6£jiM araH  K ppaunoiiayi

coHflap ^aM 6$aaw- M aca .'iau , 1 c o h  (jc —  l ) 3 =» 3  TeHrjiaMaHHur eqHMHAnp

0HHO0apnH, (Sy co h  H ppannofia ji 6 fm 6 ,  T pahcueH ^eH T c o h  6fjMa#AH.
T. c. jiapHHHr MaBKyfljiHrHHH 6npnm n  6yjiH<5 )K- /InyBKJiJib (1844) ann^jiaAn.

Co|eT MaTfeMaTHrH A. 0 ,  Fejib<J(pnA o t  coiiJiapHiinr TpaHCueHfleiiT coiwap sKaHHHH 
HcOOTJiaflH, SyHAarH a  —  aJireSpaHK coh ( a > 0 ,  t t ^ l )  Ba p —  HppanHOHaJi coh. K,. 
fHJiijCepTa npoCiJieMbi.

A flafi.: A . O . T e n b 4) o h a , TpancueH^enTHue^ h ajire0paH<recKHe qacjia, rocTexio^aT, M.

■ TPAHCUEHflEHTHblE KPHBblE — TPAHCUEHflEHT 3rPH  HH3M KJIAP-
TeKHcflHicnarH [ckh, yMyMn# ^ojifla, nxTHgpHH BeKTOp MaftflOHfla (^. BeKTOpHoe npo- 
CTpaHCTBo)] aJireSpaHK Kj?nxHjijiHK 6yjiMaraH arpH HH3Hi ĵiap (^ MHoroo6pa3He). T. 
9. h. MHcojuiapn: y  =  sin x, y  =  cos x, y =  \gx , y  =  2x (JjyHKHHfuiapmiHr rpa(j)»K- 
jiapn.

TPAHCUEHflEHTHblE <J>yHKU,HH -  TPAHCUEHflEHT 4>yHKUHHJIAP -
8Jire6paHK («;.) CyjiMaran anajiHTHK (j>yHKu,H!iJiap. MacaJiaH, jiorapH(})MHK, K^pcaTKifi- 
jih Ba TpHTOHOMeTpHK ({)yiiK!(HaJiap (k,.) Tpancueir^eHT (J)yHKUH5iJiapAHp. Arap T. ({>. 
hh KOMnjieKC y3rapyBHHHHHr (fyHKUHHJiapH Ae6 ^apa/ica, y xojifla T. (J). ^a ^y i6- 
JiapAan sa  mckjih ia p m 6 m  TapMo^jianHui Hyi^raJiapHAaH (jjap^jra xycycHHTH 6y.nap.ii. 
MacaJiaH, ez Ba sin  z (j)yHKUH«jiapHHHr z =  <x> i^arbHft Maxcyc Hy^TacH 6op.

M axcyc T. <J). TernuuiH KypcJiapAa (M acm atf, B eccejib  (byiiKiiHHjiapH, sju inn- 
THK (J>yHKU,HHjiap H33apHHCH Ba J^0Ka30) ypi aHHJlaAH (^ .  AHaJIHTHHeCKHe (byHKUHH).

TPAnEUHH <t>OPMyjIA — TPAHEUHflJIAP <I>OPMyjIACH — aHĤ  HHTerpaJi-
jiapHH Ta^pH^Hft ^Hcod^am cjjopMy^acH:

/  =  t z J ^ h + l ^  +  f ,  + . . .  + fn_ ^ j  =  s ,

6y  epAa

fk =  f(a +  kh\, A =

9 r p n  HH3HK,JiH TpaneunH iiH nr ywyMHH k>3H TyppH h h 3 h ^ jih  ip a n e n n iiJ ia p  maj iapH-  
h h h t  ftHFHHAHCH 6HjiaH ajiMauiTHpHjiaAH, 6yjiapHHHr a co c jia p n  —  f m , f m  _j_ [ opAHHa- 

TaJiapAHp (m  =  0 , 1, , .  ., n — 1). T . 4». h h  H ixu ia iran /ia  HH^aAHraH x a ro :

s — /  =  S!l ~ .  ?) L  f " (  | ) ,
12/i* '

6y  epAa a < i < b .
npH 6jiii>KeHHbie MeTOAH HHTerpHpOBailHSI.

TPA nE H H JI —  TPA nE U H H  —  ^apaMa- i^aprnn hkkh tomohh napaju ieji, i^oJiraH 
hkkh tomohh n apaju ie ji 6yjiMaraH ^aBapHi^ T yp i6yp^aK. T. hhht napaju ieji tomoh- 
jiapH yiiHiir acocjiapn  Ae6, napaju ieji CyjiMaraH TOMOHJiapH eH TOMOHJiap «e6  aTaJia- 
An. £ h TOMOHJiapn Tenr 6 y jira n  T. TeHr Shjih T. fle6, eH TOMOHJiapHAaH 6npa aco- 
c n ra  nepneHAHKyjiap 6yJiraH T. iy rpH  6ypnaKJiH T. Ae6 aTaJiaAH.

riap a ju ie ji TOMOHJiap opacHAarn M aaxjia T. hhht 6aJiaHAJiHrn Ae6  aTaJiaAH. £ h 
TOMOHJiapHHHHr jrpTaJiapHHH TyTauirapyBHH KecMa T. HHiir ypTa HH3HFH Ae6 aTajiaflH. 
ypT a hh3hfh a co c jiap ra  napaju ieji 6J jih6, y jiap  ftHFHHAHCHHHHr apMHra ieHr. KL  
ypTa HH3Hi  ̂ T. hh yxuiaui T. Jiapra a*paTMaftAH (288- pacM).

Tetff chjih T- hhht acocHAarn 6ypHaKJiapH i e n r  6yjiaAH. Akchhh3, a rap  acoc- 
AarH SypnaKJiapH TeHr 6 y jica , T. reHr 6hjih T. 6yjiaAH. TeHr Shjih T. hhht Ana-
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ro.ua/wajpB ieiir «a i^apaMa-^apuw eTi an OypHaK-uipHiiuHr fiuFHHAMCH 2d ra TeHF. 
Tenr ci!.iu T. HHiir CHMMeTpHH yi^H 6op; TeHr feurn T. ra TautyH MH3HflraH afioam 
acaui m v m k h h  Ba, aKCiwia, arap T. ra Taum« iH3HJiraH afijiana .acaiu MyMKHH 6 fji-  
ca, 6y. T. i e H r  § h jih  T. CJJiaAH..

T. s c a u i  y y y n  ynH H r T ypT T a saeM eH T H iw  C h jih ih  K epaK , j i c k h h  C y jia p  opacH ,^* 
KaMHfla 6HTT3CH HH3Hi^JlH SJieMeHT 6yJIHUlH JI03HM. T. K>3H

S  =  0 ,5 ( a  +  & H

4>opM yfla 6HJiaH ^H C ofijiaH aflH , 6 y  e p ^ a  a, b — t !  iimir a c o c j ia p w , h s c a  6a.naHRmin.
llHaroHa^jiapHHHHr KecHuiyB Hy^TacH 0  6n«ian A D  Ba BC en  TOMOHJiapBHMnr 

aiBOMJiapH KecHiuraH S  ny^iaHH TyTauiTnpyBMH Tyrpn ih3HK (289- pacM) - T. HHHr 
acocJiapH H H  T eH r HKKHra 6fjiap,m A L  =■= LB , D K  =  KC.  T. i iH iir  6 y  xoccacH A aH  
^y flH A arH  ^ o j i j i a p a a :  K ecM ara  n a p a J iJ ie J i TyFpH 'JHaiiK, 6 e p H .ira H  ^ o j i f la  KecMaHH ([ia- 
KaT 'iH3F i«  gp^aMH^a Tenr HKKHra 6y.nHmaa Skh KecMaHHHr y p ia c n  Ma-b-iyM 6yji- 
ra : iA a  c f i a ^ a r  <iH3FH'i ep;i,aMH,na rny K ecM ara  n a p a J u ie j i  Typpn hh3hj; acau i^a  4>ofifla- 
JiaiiH JiaA H.

' E B K JiH M a T. yMyMHfl KypHH H UiflarH  TypTOypM aKiiH  HiJiOflaJiaftflH.
T p eK . r p a n e S i o v  —  (T p a n e fl3 H 0 ii)  —  c t o ji, o e i^ i t  e H n jia A n ra n  c t o ji; jiy raB H fl 

MatHOCH— x yp T  OeK-IHK.
TPEyrOJlbHHK — yHByPHAK. 1°. Tyrpw h h 3 h ^ j ih  (O np  J j im o b .ih )  y . — 6wp 

Tyrpn HH3Hi^Aa eT M aiiflH raH  y y  ny i^T a Ba y u i a p n  u iy  H V K ja Jiap fla  eT V B m i y>i K ecM a. 
y .  TOMOHJiapHHHHr c o h h  3 h t  k h m h k  6 y j i r a H  K yn6ypw aK A H p (i^. M n o ro v ro -ib H H K ).

K o ju iH H e a p  6 y jiM a ra H  y q T a  A, B  Ba C H yi\T aiiH H r ^ a p  H K K H Tacm m  T y T a iu ra p y B - 
■ih K ecM aJiap  y .  h h h t  T0M 0nJiapH  A e6 , y<i n y t ; i a  s c a  yHHHr yM.iapH ,ne6 araJiaAH. 
y .  h h h t  6ypH aK JiapH  (an H ^ p o F H , h h k h  6 y p M aK .iap n ) a e 6  ^ a p  6 h p h  y .  h h h t  y q n ^ a H  
iH i^yBHH Ba i^ o jira ii  h k k h  y^H A aH  j/ryBM H h k k h  H ypH H nr T^n-naM iiA aH  i r l o p a r  6J?ji- 
r a n  y<iTa 6 y p ia K K a  afiT H .ia ,iH .

. y .  6yp>»aKJiapHHHHr i^aH /tafi 6 y jiH u iH ra  s^apaC , yTKHp 6 v p q a k J in  (^aM M a 6ypM aK- 
jiap H  yTK H p), T y p p n  6ypM aK JiH  (6 n p  6 y p « a rH  T y r p n )  Ba yTiwac 6y p q aK JiH  (6 n p  6 y p -  
MarH ^T M ac) 6 y jia f lH . y .  TOMOHJiapH ^ a H ^ a f l  f iy jm u iH ra  i^ a p a 6  T y p jiu  to m o h jih  (6ap> ia 
TOMOHjiapn x a p  x h j i ) ,  T eH r to m o h j ih ,  h m h  MyHTa3aM (?;aM.via lOMOiMapH T e n r , u iy -  
h h h t  y<iyH J^aMMa 6 y p q a K .ia p n  3^aM T eH r) Ba T eH r eH JiH ’ ( i ik k h  to m o h h  T e n r)  6 y -  
j ia ^ H .

yn.TapH A, B. C 6 y j i r a H  y .  c h m b o jii ik  paBH U ifla AABC ei<H M3CA Ba .\o K a jo  
KypHHHUifla 6e jirH JiaH a/(H  (6H TTa y .  xaM M acn  6 y J in 6  o j i t h  x k . t  K ypHH H iu,na 6 e j i r i i -  
jiaH aflH ).

r y .  h h h t  TOMOHJiapH Ba 6yp'iaKJiapH VHHHi" acocHH sjieMCHTJiapH fle6 aiaJiaAH. 
Bnp ^ jito b jih  y .  6at3aH  KOHTypjiH eKH KapKacJiH y .  ne6 aTaJiaflH. y .  TeKHCJiHKHU 
uiyHAaS hkk h  c o ^ a r a  ajKpaTaAWH, 6 y  co^aJiap^aH  6npH i^aBapiiK, hkkhhhhch  ^aBar 
pn^Mac co ^a  6y.ia.nH. K,afiapH^ co>;aHHnr HyKTaJiapH y .  h h h t h kh iiy^TaJiapH ne6, 
Ka sapHi^Mac co^aHHHr HyivraJiapH rau i^n  HyKTa-iapn ^ e6  aTaJiaflH.

’ K yn H m a (hkkh y.moB.iiH) y .  fleraH jja hmkh HyivraJiapH 6»JiaH o j i p r a n  §»p 
yjmoBJiH y .  Ha3ap^a TyTHJiaflH. .H kkh yjiTOi?Jjit .V , ^ a isa H  nxJiHr ckii njracTjppajiit-. ■
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y.''V je6 aT ii-ia^n . Bnp J-.TiOB.-iH (K o iiiy p .w ) Ba h k k h  y-m oB -in (h x - h h )  V ,  .iap  mo- 
.flejMapHHHHr orHpjiHK KfapKaa.riapH xa?p x h /i 6 y J iax n : 6 n p  yjiHOBflH y .  HHHr ofH pjihk  
M:ipK:t:iu fmcceKrpHCa-iiipHHMHr KecnuiHui n v iv ia e iu a ,  h k k h  ^ . i i o b ^ h  y .  i r a n r  o»Hp- 
jiiik  MapKa3H MeflHaHaJiapHHHHr KecHiuHui H yK /racHja fry jia ^ n ; a r a p  Y . re H r tom ohjtii 
O y .ica , y  xfljina 6np y ^q o u jiH  Ba h k k h  yjiMOBJiH y .  .lapHHHr o fh p jih k  M apxa3JiapH 
y c n n a -  ycT T yuiaaH . T an  i^aHflaft y .  TyrpHCH^a 6 o p aeiraH H  TeKCT^an w au iy M  6y- 
JiaflH: MacaJiaH, y .  HHHr k>3h TyrpH Ciw a ranH pH jiraH .ua , o jjaT ^a  h k k h  yjiqoBJiH y .  
(«yn6ypMaKJiH nJiacTHHKa») H a3apfla lyTHJiaAH.

y .  6ypqaKJiapHHHHr h h fh h h h ch  E b k jih ^  reoMeipHHcnfla 2d  ra  Teur. JIoOaieBC- 
k h h  reoMeTpnpcHAa 2d  ijaH khmhk Ba ^ohmhh sn a c , . PiiMaH reoweTpnncH^a 2d  flaH 
KaTTa Ba ^ohm hh 3Mac ( n < / 4  -f- B  -j- C < 3 i t ) .

y .  HiiHr TOMOHJiapH 6HJiaH 6ypqaKJiapH opacH^aiH 6oFJiaHHiu ^a^H A arn Ma-bJiym 
TeopeMaJiap (Tenr lOMOH/iap, ^apuiiicHaa i e n r  6yp*iaKJiap eTa^H Ba >;0Ka3o) a6cojiK)T 
reoMeTpHH.ua (k-) Tyrpn 6yjiaflH, jieKHH JlofiaieBCKHft TeKHCJiHni/iarH y .  HHHr t^aTop 
xoccaJiapH E bk jihh  TeKHCJiHniflarii y .  n iia r  xoccajiapn/jaH  ijjap^ MacaJiaH,
JIo6a>ieBCKHft TeKHCJiHrH^a aTpotfinra iaun<;n HH3HJiraH aftjiaHa nca6 6yjiMaft^HraH 
yS0yp<raKJiap 6op; 6np;. y .  hhhi- y u ia  6yp>iarit 6ouii^a y .  h h h t  .y i r a  6y p ia r « ra  T ear 
OyJica, y  xpji% a V -  Jiap TeHr 6yjiaflH, h ih h  J lo 6aqeBCKHH reoMerpnHCHfla yxu iau i ea 
TeHr CyjiMaraH yq6ypqaKJiap 6yjiMaft4H.

2°. S rpw  hh3hi^jih y . — 6np  lyF pH  H H 3 H ^ a  eTM aftflHraH, 6n p - 6H pura srpw  hh- 
shi^ eftJiapH 6k h  srpw  HH3HK e ftjiap n  Ba Typpn iih3hk; K ecM ajiapn 6HJiaH TyTauiTHpHJi- 
raH  y m a  A, B, C  Hyi^Ta TynJiaw H flnp: 6y n 4 a r n  s r p n  HH3HK eftjiapH  Ba TyFDH hh- 
sH ^  KecM aJiapii yHTa A, B, C  n y n r a  6 H.iaH 6ejirH JiaH ran  TeKHcjiHK^a e r a ^ n .  M aca- 
J ian , ^oHpaBHH ceKTOp (k . CeKTop, 1°) srpH  h m h i^ jih  y .  ^ n p .

OflaT^a npoeKTHB reoMexpnn^a (i$.) y'. fleraH^a yn  yi-iHK TyiuyHiijiaflH (i .̂ 
TpexBepuiHHHHK). C{J)epmiecKJiH TpeyrojibHHK TepMHtiHra ^aM ^apaH r.

TPEyrOJIbHHK nACKAJlJI — nACKAJIb yqByPMArH — HgCKaJia Tpe-
yrojibHHK. / i i \

TPEyrOJIbHblE HHCJIA — YMByPMAKJIH COHJIAP — n{n T, KypHHHin-

flarH, atHH 1, 3, 6, 10, . . . coHJiap. y . c.
(jw rypaJiH  coH-iapHHHr ( k . O jiry p n h ie  m ic jia ) " ,
xycycnft ^oju i 6vjih6, 2- 'iapTiiOjn apncjiMeTHK #  •  a  #
HflTOpflaH (l^. ApH(j)MeTHHeCKHft pflfl) IlSopaTAHp. •  ■ *  «  *  *  •  •  •
TeKiicjiHKfla MyHTa3aM yH6ypnaKJiap KypHHii- „  _  • • •  * # # #  
uiHfla ie p i i6  nyiiHJiraK  uiapjiapHHHr cohh y .  c .  »  6  .
6h.m h H(})Ofla.iaHraHH ynyH yjiap uiyHaaft ^ e6 .
a ia j ira n  (2 9 0 - pacM, a — e). K,- M H oroyrojibH bie 2 9 0 - pacM.
MiicJia.

TPEXBEPIUHHHHK — YH YMJIHK (npoeKTHB reoMeTpHH^a) — 6»p TyFpH hh-
sm y ia  eTMaftfliiraH yn HV^Ta Ba y i  Hyi^TaHHHr ^ap  HKKHTaciiAaH yTaanraH  y m a  
TyppH hh3h^. B y  yn  Hyi^ia y .  y. h h h t  ynaapH  fle6, TyFpn HH3HH,jiap sc a  y m n r  
TOMOHJiapii /te6  aTajia^H. y .  y . HHHr y3Hra- ^3H MyiiocH0 (flyaji) skbhh kJ?phhh6 
■rypn6^H (k- /iBpftcTBeHHOCTH npHHUHn), HtHH y3apoJiHK npHHUnnnra acocaH, Y . y . 
yn TOMOHJiHKKa (6np HVKTa^aH yTMaft^HraH y n ia  Typpn hhjhk^ Ba 6 y  Typpn HH3Hi^ 
jiap^aH >;ap HKKHTacHHHHr y>rra KeciiuiHui Hy^TacH) moc KejiaflH.

y .  y. yH6ypnaK fle6  ^aM aT a .ia jn , .tckhh  6 y  yM6ypHaK npoeKTHB MatHO^a Ty- 
uiyHHJiaflH (yndypHaKHHHr TO.MOH.iapH MerpnK reoM erpH naarH jaH  (papKJm paB w m a 
Tyrpn HH3Hi; KecMaJiapn fle6 s.Mac, 6aJiKH Oyiyn Typpn Hii3Hi;jiap fle6 ^apaJia^H). ,

T P E X rP A H H H K  COnPOBO>KflAK)IUHM KpHBOft M =  M (s) —  M =  M (s) srpH
HH3iii;HHHr K y 3 A T y B M H  y M E K H  (6 y  ep.ua s —  ?rp n  h h sh k  eftHHHHr v3VH.iHrH)—

yaytijHirH 6Hpra Tenr 6y.iraH  ynTa BeKTop: ypHHMa BeKTop t  =  nopMaJi BeKTOp
dS

n _  1 _dVn e p ^ a  ^  —  s r p H a rp n j in r n )  Ba 6HHopMaJi reK iopH  b = ( x n
k ds2 -■" 

(6y  ep^a t x n  h(Jx^.i t Ba ri BeKTopjiapHHHr BeKTop KynaftTMacHHH 6HJi^Hpa^H).
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A rap  M =  M(<) s rp a  wh3HK * M  ysyii/iHnira HHcfiaTan eaHJiMaft, KXTOepnA / 
napaMeipra HHcdaiaH &3HJiraH 6Jnca, y  ^ o /r£ a  t, n, b rseKTOp/iap n,y.HHflarn <t>opMy- 
mJiap 6yikma  >;HcoflJiaHa^H:

t =
dt

dt 
d s’

n =  — cPMf  dt va , • dNi dH 1
+ W W \ ’

b =  t Xn ,

6y  ep^a  ds =  yrdx*-\-dy?-\ dz‘> x (')> f / ( 0 .  *(<) ~  BeKTopnimr KOMiiOHeHTTiapH,
IUyHflaft HH4H6 , s rp n  'tHSHi^HHHr ^ap  6np (k  +  0  6 y jira n ) nyKTaCH^a y iT a  

t, n, b BeKTop TeKiUHpHJiaAH. 3 r p n  'ih3h^  6 yS «qa Hyi^Ta ^apaKaT ^HJiraHH/^a 6y  
BeKTopjiap Ma-BJiyM Tap3,na 6 y pn /ia ;in , a-bHH Hy^Tamj K y3ara6  6opraHfleK 6yji£m«- 

3 r p n  qn3nii, 6yfln iia Hyi^ra tc k h c  ^ a p a n a r  KHJiraHfla 6y  
BeKTopjiapHHHr >;apaKarH C epps— ftp e tie  tjiopMyj/aJiapH (*;.) 
fiH/ian H<j)o^aflaHaflH.

t, n, b (eKH t ,  v , P ) seKTopjiapHHHr srpH  'JH3HKt\a 
HHc6aTan jKoftflauiHuiHHH fiynflaft TacBHpjiaui MyMKHH (291- 
pacM): t  BeKTop srpn MH3Hi^a yTKa^HJiran ypHHMa 6y6um  t 
napaMeTpHHHr ouihui TOMOHHra ftyiiajiraH, n BeKTop arpn 
HH3Hi;HHHr u iy  n y ^T acH /;a  y H ra  « 3 n r h^ h h » TeKHCjiHK.ua, 
HtHH ennuiMa TeKHCJiHKfla eraflH, t BeKTopra nepnen^HKy- 
.nfip 6y,iti6,  srpH <<h3h^hhhi’ Ma3Kyp Hy^TacH^a 6othk<jihk 

TQMOHHra ftyHaJiraH. b neKTop t  Ba n aeKTop/iapra opTorona/t 6 y jiH 6 , neKTop Ky- 
naftTMa ^on^acnra MyBOcjw  ̂ paBHin.ua ftyHa./iraH.

K . y , a rp n  hhshkhh ra /i^H ^  r;HjiHmHHHr My^HM BOCHTacHA«p.

Aflafi.: ^HctxJiepeHUHaji reoMeTpnara oh;i ,\ap KaiiAafti 
flapcjiHK, »■

T P E x r P A H H b i f l  y r o j i  — y q  e k ;j i h  e y p -
H A K  *—  <{)a30HHHr 6np S  nyfvracn/^iri * MMKa^nran 
aa  onp TeKHCJiHK/[a eTMaft/iHrau y>na S / l ,  SB,
SC  Hyp. ASB , BSC, CSA  nccit SypwaKJiap Y . 6. 
HHHr gi^jiapH fle6, S  Hyr^Ta sc a  yiiHHr y i:n  ^e6  
(292- a  pacM) aTajiaAH. V . 6 . SABC e m  (6 ht- 
Ta ynK uHJiaH) KypHHHUi^a 6 e jir« .iaH aflH . y. 6.
6 y T y a  $a30HH u iy n fla f t h k k h  c o ^ a r a  (^HCM ra) a>K- 
paTaAHKH, 6 y  co ^a jiap flaH  6 n p n  KaBapKr;, h k k h h -  
i h c h  s c a  6 o th i^  (i^aBapH^ 3.\iac) 6y.iaA H . <ta30HHiir 
i^aBapHK ^hcm h  y .  6 . h h h t  h>ikh co>;acH s,e6, vfi- 
Bapm^ 6yjiM arar< k,hcmh yHHHr TauiK,H co.^acH 
8T3 JiaAH.

A rap  y. 6. Hinir 6aptia h cch  6ypHaKJiapH r e u r  6y jica, y  >;ojma y. 6 , MyHTa33M 
y .  6 . n&6 aTajiaflH. K,aBaPHK V- 6. HHHr 6ap q a  h cch  6yp«aKJiapu hh fh h / (hch
i  J p r r a  Typpn 6ypMaK/ta« (4 d /tan) kh<ihk/;hp. y. 6 . iiHHr ^ap  6np  h cch  6 yp q a rH  
yH HH r ^ o jirau  h k k i i  accn  6ypuarHHHHr ftHrHii/incnflair k h h h k  6yjiapyi. Y .  6 . e^ jiap n - 
HHHr co h h  3Hr k h m hk  6 y jiraH  Kyrie^jiH 6 ypM aKfliip  (i^. MHororpaHHbift yro ji) .  A rap 
HKKHTa SAB C  sa  S 'A 'B 'C '  y . 6 . .fiapiiMHr hcch 6yp'iaK Jiapn (e iy iapn) TeHr 6yjui6 , 
292- 6 pacM/ia KypcaTHJiraH/ieK TecKapn 'rapTH6^a >KoftjiauiraH 6y jica, 6 y  y. 6 . Jiap 
CHMMeTpHK n.c6 aTajiaflH ( S = S ' ) .  ^ S A B C  Ba ^  S A ' B ’C' —  chm m ctphkahp . Chmmct- 
pHK y. 6. Jiap TeHr 3Mac, a i a n  y jiap  ycTMa- ycT ^yfiHJiraH/ja 6np  x h ji 6yjiMaftAH-

T P E X M J IE H  —  yH X^A fl —  Kyn^aAHHHr p o c a  y ln a  >;a/iHra s r a  6 y jiraH  K y n ^ a ^ - 
AHp ( k;. MuoriJieH). B nK R aflparnuH  T p e x u ie H  'repMHHiira ^ ap an r.

a
2 9 2 -pacM.
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TPEXMJIEHHOE VPAfiHEHHE — yM *AAJ1H TEHf JIAMA -  nyft»WarH Kyp«- 
nimiJiH KBa^paT renr.naMara KejiTBpnjiaAnrmi Tejirjiasia:

ax2n +  bxn +  c  =  0,

6 y  ep fla  abcj= 0 . Y . x,. t .  paflH K aJi/iapfla eMHJiaflH. y .  t .  h h  y  =  xn Jpnm ra  
KyfiHin GnjiaH etinui m f  +  by +  c =  0 KDa^paT TCHraaMaHH e in iu ra  KejiTHpHJiaflH, 
6y TenrjiaMaHHHi Ba y,t HJiflH3jiapHHH ion«6, cyHrpa HKHHia xn =  y x, xn =  
hKKH ^aflJiH TeHMaMaHH cmhui KepaK 6yjiaflH. n =  2 Ba n =  3  6jwiraH xycycH fi ^o ji- 
;(a>H y .  x,. t .  moc paBH m aa 6HKBaflpaT Ba 6w<y6 TCHrjiaMa ae6  a iaJia flH .

T PH A H ry jlflU H fl — TPH A H ryjlJIH H fl — CHprHH 
VMyMaH afi'iraHfla 9rpn MH3H ĵm OyJiraH yidyjwaKJiapra 
awpaTHUiflHp. Chpthh yq6ypqaKjiap 6np- 6Hpara T a^aJia- 
^Hran i^hjih6 6yjiHiii KepaK (iitHH hkkh >,Li6yp'iaK yMy- 
mhh nyi^Tajiapra sra 6yjica, 6yJiap yjiapHHHr tomohh eKH 
y>uiapH 6yjiHuiH KepaK). M acaJiaH , 293- paCMfla KBaflpar- 
HHHr T. ch KypcaTHJiraii' V i yjiHOBJiH 4>a30fla ctjiepa- 
h h h t T. chhh ^ochji k,h.ihui ocoh; 6yHHHr yiyH  mapra,
MacaJiaH, TeTpasflp h ik h  MH3HJiaflH Ba yHHHr ciipTH rnap- 
HHHr cHpTHra MapKa3flaH i jp n 6  npoeKHHHJiaHaflH, Kjjri 
yjiMOBjm T. hh (n Jjimobjih nojiHS^pHHHr n yjiqoBjiH T. 
chhh) Ko.Mn.ieKc TepnfHHH^aH i^apanr. TonojiorHK tj)a30 
(k. TonojiorHqecKoe npocTpaHCTBo) 6npop noJiHSflpra (k .) 
roMeoMop!]) (k .) 6yjiraH ^OJiflarHHa ipHaHryjianHfljiaHaflH 
^ e 6  XHCoG-ianaan. TpHaHryjiaunaJiaHyBqH TyriJiaMJiap 
srpn MH3Hî jiH nojiHSflpjiap ne6 xaM aTaJiaflH. KoMCHHaiopiia^ TonoJionisi TepMHHHra 
ĵ aM ^apanr.

TPHrOHOMETPHMECKHE Pflflbl — TPHrOHOMETPHK KATOPJIAP — k^Ph- 
hhluh Kyiin^arHMa 6yjiraH 4>yHKHHonaJi i^aTopJiap:

CO

^  +  ^  (ah cos kx  +  b/, sin kx)=  ^2. + 0  ̂cos x +  6j sin x  +  az cos 2x +
2 C i  2

+  \  sin 2x +  . . . +  an cos nx  +  bn sin nx +  . . .
T. KOMnJieKC uiaKJi^a 6yHflaft feHJiafln:

00

2  cn e'nx>
n = r .--- 00

6 y  ep fla  an, bn, cn coH Jiap T. i^. H n n r KOsrft^HuneHTJiapH « e 6  aTaJiaflH. M aT eM am - 
Kflfla Ba yHHHr T ar6H ^JiapH fla T. i^. KaT ia  a^aM H m ra  s r a .  MarreMaTHK (|,H3HKaHH nr 
6aT>3H MacaJiajiapHHHHr, MacaJiaH, hcch^jihk Tap^aJinuiH  Ba TopBHnr Te6paHHuiH 
MacaJiaJiapHHHHr emiMJiapn T. î . ra aJionjaflopflHp. T. HasapHflCH TynjiaMjiap 
Ha3apHJCHHHHr, xah;HKHfi y a ra p y B m u in  cjjyHKunsijiap iiasapH acjjH H Hr, ()>yHKiiHOHaji 
aHaJiH3HHHr, C>ypbe HHTerpaJUiapH Ha3apHHCHHHHr pHhowJiaHiiuiHra epflaM ^ h j ia h ,  
yMyMHH rapMOHHK aHaJiH3ra acoc co.iflii. Oypbe pnfl TepMHHHra >;aM lyipaHr.

A fl»6.: H. H. n  p h b a ji o b, Psi^bi <l)ypte, M .. IC54; I'. n . T o j i c t o b ,  Pnflbi <J>yptc. 
Cni3Mairn3, M ., 1960; A. 3 u r  m y  H fl, TpnroHOMeTpHMecKHe p s^ u, HHrjiH3>iaAaH TapjKHMa, OHTH. 
M.. 1939; H. K . B a p w .  TpHroHoinerpHvecKne piiflbi. <J>H3MaTrHs, M ., 1961.

TPHrOHOMETPHMECKHE yPABHEHHK -  TPKrOHOMETPHK TEHfJlAMA-
JIAP — HOMaijJiyM 'hx apryMeinHHHr TpHroHOMeipHK tJiySKUHHJiapHra HHc6aiaH aJire6- 
paHK 6yjiraH TeHrjiaMaJiap. Ahhhh ajiMauiTHpHuuiapflaH (})OHflajiaHH6, T. t .  hh 
ajire6paHK KypHHHUira KejiTHpnui MyMKHH:

Co ynk +  W * - ' +  • • • +  on =  0,
6y epfla y k (k =  1, 2, 3, 4, 5, 6) o jith t3  sin Xx, cos Xx, tg Xx Ba 050^330 ipnro-
HOMeTPHK ^yHKHHHHHHr CnpWfllip.
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Man Ba yHr TOMOHJiapH (Kx +  k) apryMeHTHHHt cJiai^aT rpHroHOMCTpHK (jjyHKUHK- 
flapHflaH HfiopaT 6 y o ifa «  aJirefipaHK HtJioAaJtap 6 J . i r a n  ^ a p  i^aHflaft TpaHCiiefiflenT 
te H rjia w a  (J)opM y.nam pra (i^yuiHm TeopeMacH Ba 5ouii^a aftHHft aJiM aiuTH pH uuiapra) 
acocail T . t. Ta KeiiTHpHJiaAH.

T. t .  h h  e q i im  o f la T ^ a  sin  x a, c o s  x  =  a, ig x  ~  a K a6 n  snr c o ^ a  ( a c o -  
c * 8 )  T . t .  h i i  e i n m r a  K eJiTnpH jraA H . T. t .  h h  eq H iu  y c y j w a p r i  ^ y f iH f la n w a H  « 6 o p a T :  
T. t .  h h  (* )  K ^pH H H ufra, c ^ H r p a  's c a  9 H r co jim  T . t .  K^fpHHHUiHra K ejiTH pH iu; T. t .

KyptiiwuiTa, c^Hrpa aca ?»r co,vw T . t. ra kcjithphui (6y  
ep4,irH Ba f2 —  HOMatJiyM apryMeHTHHHr TpHroHOMeTpHK cJiyHKHKd-fiapn); hkkiuwii- 
raiii. Ba apiiM 6ypwaK (jiopMy-iaJiapHflaH (TpHroHOMeTpiiK ([)yHKUHHHHHr ^apawacHnn 
nacaftrapHui), i^yiuiiui (j)opMy.na.iapnjan (|)ofi,iaJianHiu; pamiona.i ypHHra nyftmuJiap-

Aau (boft;(a.Tanniu (s in x . cos x  Ba 6ouii^a TpHronoMeTpHK (JtyHKHHHJiapHH tg  - f -  op^a-TH

pa:i(ioH a/i H<J>oAaJiaui); TpflroHOMerpHK (j)yHKUim.'iap hhfkhahchhh (afinpMacHHH) y jiap - 
lihH r ifynaiiT M aciira  a.JiMauiTHpHul; aHHjynac fiypnaKHHHr t g  q> eKH c tg  (p Ba 6ouin;a 
^yHKUHdJiapHHH KHpHTiim- T - t. hh e iH u if la  ferifjiaM ajiapH H H r TeHr KyHJiHJiHrn (hj1- 
flH3JiapHHHr fly^o jiiiu iH  Ba naftflo  6y jiH iun ) T yrpH cH ^arH  M aca/ia w y f la  My^HM^np.

, Mhcoji: J - t i i i -  =  t g 8 *  T. t. hh eqnmaa hkkh 6ypqaK HHFHH^HCHHHHr 
> — tg  js . '

TaHreHCH (JiopMyJiacHMH (JioftflaJiaiiHUi ocoh, ht»hh 6epnjiran T. t. hh tg  (4 5 ° + * ) =  
tg  8x  TeHr.iaMa 6ft)iaH aJiMauiTiipHui hxuih, OyH^aH 7jc =  45 ° + 1 8 0° n S k h x  =  
4*0

=  ^ .  (4/1 -f- 1) 3K3HH KejIH6 qHI^aflH.

A a a 6 .: H . K- A h ^ o h o b ,  A. K- O  k y  h e b, OchobhoS Kypc rpH roHOMeTpHH, yqne,«rn3, 
Mv-> 1958; n. H K o >k e  y  p o b, Kypc TpHr0H0MeTpHH fljtn TexHHKyMOB, rocreXH3AaT, M„ J958; 
C. H. H o b o c e ji o b, Cnei^Ha/ibHbift itypc TptitohoMeTpHH, «BucuiaH uiKojia», M ., 1958.

TPHrOHOMETPHHECKHE 4»yHKUHH—T P H rO H O M E T P H K  4>yHKUH51JlAP —
6yp<iaKHHHr 4)yHKUHHJiapH. Cimyc, KocHHyc, Tanrenc, KoTaHreHC, CeKaHc, KoceKaHC 
TepMHHJiapnra ^apaar-

T P H rO H O M E T P H H  —  T P H rO H O M E T P H J I —  MaTeMaTHKaHHHr 6yjiHMH 6yjiH6, 
y i 6ypqaKHHHr TOMOHJiapn 6HJiaH 6yp>iaKJiapH o p acH flarn  6oFJiaHHUiJiapHH (TpnroHo- 
MeTpHfl), uiyHHHr^eK TpHroHOMerpHK (JiyHKHHHJiapHHHr xoccaJiapHHH Ba y j ia p  o p a cn - 
Aarn 6oFJiaHHmJiapHH (ronHoM eTpnH) y p ra n a f li i .  Arap  yq6yp>iaK  (Skh 6ypnaK ) hcch 
6 y jic a ,  y  ^ojifla T. ^aM hcch T . Ae6 aTajiaflH.

AAa6.: C. H. H o b o c c j i o b ,  CneuHajibHbift icypc TpHroHOMeTpHH, «Bbiciuafl niKOJia». 
M., 1958.

T P H J IH H E f lH A f l < tO PM A  —  T P H H H 3 H M H  1>0PM A —  hojih>ih 3h^ jih  iJwpMa-
hhht  ynTa y 3 rap y B iH Jiap  cncT eM aJiapH ra, ht>hh xv  x2...........xn; y lt y2, . . .  , //„;
* i,  . . .  , zn J ia p ra  6 o f jih ^  6 ( / . i r a n  x y c y c n f t ^o jiH flnp  ( k,. nojiH JiH neH naH  (JiopMa). 
U iyH flaii ^hjih<5, T . (J). HHHr KypHHiiuiH nyftH flarH Ha S ^ jm a h :

TPHJIJIHOH— TPHJIJIHOH— m h h f  M H ju in a p a , j m h  m h j i j ih o h  m h j i j ih o h ,  10l2=» 
=  1 0 0 0 0 0 0 0 0 0 0 0 0  c o h .  B a i3 H  > K oftjiapfla  (M aca.TaH , TepMaHHH Ba AHTJiHHaa) 1 0 18 c o h  
T. pfi6  aTaJiaflH.

TPHCEKUH5I y r jIA  — ByPHAKHH y H rA  ByjIHUI — HXTHepnfi 6yp"iaKHH Tenr 
y q  6yjiaK K a fiyjiHiii TyFpHCHflarn MacaJia —  i^ahmihTpeuHHflarH n c a u i ra  flonp yqTa 
acocHft MacaJiaHHHr 6npH: 6ypqaK iiH  yqra 6yjiHiu, flonpaHHHr K BaflpaxypacH  (k. Ksa- 
ApaTypa K pyra ) Ba Ky6HH H K K H Jia iiT H p H u i (k ,.  yflB oeH iie  Ky6a) MacaJiaJiapHHHHr ^ e q  
6hph unpKyjib ua hh3FHH ,epAaMHfla JjaJi ^ujiuiiMafiAH.

n

+ 0/1-1  .n —1>/1 JCrt_i!/n—i  ZB+  an—\< n, n x n— l Vn7n +  On< nn xn HnZn-
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B . y .  6 .  je8 +  px -\- q ■“  0  K ^pH H H m flarii KyOHK, TeHrjiaMaHHHr chhm hhh  s c a u jr a  
KejiTHpH^aAH, 6 y  T ek raaM a  paUHOHaa H ji^H ara  s r a  6 j/J iranA a Ba ( j)a^ a r  m y  ^o^A aiw - 
Ha 6 y  T ew jiaM a KBaApaT paflH K afljiapfla  enHJiaflH. H xT nepnfl C epjijiraH  6yp«aK  ynyH 
j ôchji ■ i^HjiHHraH TeHr.iaMaHHHr pauHOHa^ h jia h 3h  6fjim R nu, wyHHHr ynyH  u.HpKyjn> 
Ba HH3FHH epAaMHAa KecMa a c a u i  KpHTepHflcHra acocaH , CypnaKiiH 6 y  BocH Tajup 
(h ib f h h  Ba uH pK yjib) epflaMHfla y n ra  6 y jin G  Cy.iM afiaH. M acajiaH , 60° jih  6ypHaiotH 
UHpKyjib Ba HH3FHH epAaMHfla re H r y n  6yjiaK K a 6 ym 6  6ym afiAn, myiiHHr y n y n  C yu- 
AaH U H pnyjib Ba h h 3 fh h  6 h ji8 h  20° j ih  6y p n aK  flcaC  65'jiMafiAH AeraH x y jio c a  nni^a-

AH, 6HHo6apHH, unpKyjib Ba hh3fhh 6HJiaii MyHTa3aM 18 6ypnaK (  20° = - 3 6 0 ° )

Ba ACMaK, MyHTa3aM 9  C ypnaK  a c a 6  6yjiMaftAH. BypnaKHH nHpKyjib Ba h h 3 fh h  dnjian 
T enr liK K nra 6 y jim u  MyMKHH. JleKHH H xraepH ft 6ypnaKHH ie H r  yn  CyjiaKKa 6 y j in u ir a  
hm koh 6epaA H raH  6 o m ^ a  HQarn BOCHTaJiapH MaBwyAAHp: 1) UHpKyjib Ba ycTH ra .y3y«- 
jih k  STajioHH TyuiHpHJiraH (h k k h  T aapa  ^n jiH H ran) h h 3 fh h ; bypnaKHH y n r a  6yjim uH H Br 
6y MexaHHK ycyjiHHH 3paMH3AaH ojiAHHrH III  a c p ^ a  ApxHMeA TonraH  s a h ;  2) Hh- 
KOMeA KOHXOHAacH (n .)  epAaMHAa Ba 3 ) HKKHTa TyFpH 6 ypnaK  epAaMHAa.

Jlar. tri — yn, sectio — Kecnui, 6yjinui.
AaaC.: A. A n n e p, Teopnn reoMeTprfqecKHX nocTpoeHHft, JI„ 1940; P. K y p a h t , r .  P  08 - 

b'h c, Mto TaKoe MaTeMaTHKa, M,—Jl„ 1947; B. B. K y T y  3 o B, I eoMeipHB, i ’qneflrH3, M., 1S85.
T P H S flP  —  T P M 3 flP  —  6 hjp Hy^TaAaH HHi^yBHH y 3 ap o  nepneH A H K yjtap 6 y jiraH  y»i- 

Ta 6 h pjih k  BeKTop T^njiaM H. J3,H({)<{)epeHHHa.i reoM eipHHAa (n -) <Jia30BHfl s rpH  hh3« h - 
HHiir (1̂ . IlpocTpancTBeHHaH KpHBan) xoccajiapHHH ypraHHuiAa T. KaTTa a^aMHnTra 
era 6yjiaA H ; 6 y  ^o jiA a  K,y3Fa.iyBHH T. ypraiiH JiaAH , yHHHr yHH s r p n  HH3HiyiHHr ya- 
rapycH H  H y ^ ra c n  6HJiaH ycTM a-ycT TymaAH, yiiHHr 6 n p  t  B eK iopn s r p n  HH3H»;na yT- 
Ka3HJiraH ypHHMa 6yftHHa, hkkhhhh  h  BeKTopn 6om  HopMaJi 6yflHHa, y hhh hh * b  Ben- 
Topn 6HHopMaJi SyiiHHa ftyH aJiafln.

T . Ky3aryBHH ynen; fo. TpexrpanHHK conpoBOwAaioiHHfl) ckh Ceppe-OpeHe yn fy- 
jiHrn Ae6 ^aM aTaJiaAH.

TpeK. tp i —  MypaKKa6 cy3JiapAa yn, efipa —  acoc, e^.
T P O flH O E  r lP A B H J lO  -  y q j IH K  K O H flA  —  TyFpn eKH TecKapH nponopuHoHaji

MHi^AopJiap ^aT H am ran  apncfiMeTHK M acajiaJiapHH eHHrn ^OHAaJiapH ( y c y j i j ia p n )n n n r  
s c k h p h 6  KOJiraH homh .

AflaC.! B. T. 4  h >j h r  h h. MeTo^HKa npenoflaBaHHH apH(})MeTHKn, yineflrH3, M„ 1949; 
E. C . B e p e a a H C K a f l ,  MeroflHKa npenoAaBaHHH apH<(>MeTKKH, ym e;trH 3. M ., 1934.

T P O X O H flA  —  T P O X O H flA  —  6up Aonpa 6yfiHHa cnpnaHMacAaH FHJiAHpae-rraH 
AOiipaHHHr MapKaSHAaH h Maco<}>aAa wofijiauiraH HynTa hh3 h6  n H ^aA nran  HHKJlonAaJi 
9i pn hh3hi^. Arap h Macotfia FHJiAHpaeTraH AonpaHHHr r paAHyrara TeHr feyjica, y 
^ojiAa T. anHUHKJiOHAara (i^.) §kh  rnnouHK-noHAara (f .̂) aftJiaHaAH. Arap Ao»pa h ? 3* 
faJiMac A°HpaHHHr Taiui^H tomohha3 FHJiAHpaca, T. snHTpoxoHAa Ae6, arap AOHpa 
n y3FaJiMac AOHpaHHHr hhkh TOMOHHAa FHJiAHpaca, T, rHnoTpoxoH^a Ae6 araJiaAH- 
h > r 6^JiraHAa (294 -pacM )T . ysafiTHpHjtfaa T. ne.6, h < r  6y.iraHAa (295- pacM) T. 
l^HcnapTHpHJiraH T. &e6 aTaJiaaH.

■ U)f>

2 94- pacM.
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SnH TpoxoH flaH H H r napaM eTpHK Te«rsM «aJ iapH :

x  =  (R  +  mR) cos mt —  h  cos (t +  ntf), 
y  =  (R +  mR) s in  m t —  h  sin  (t +  mt), 

rHnoTpoxoH flanH Hr napaMeTpHK TeHr/iaMaJiapn:

x  =  (R  — m R )cos m t  +  h cos (/ + m t) ,  

y  =  (R  — mR) sin mt +  /i sin (t — mt),

r
6y  epfla R  —  KysFajmac AOHpaiiHHr paAnycH, m =

TpoxoH flaJ i CaxMaJi r y j u ia p  aifrtHt^ca nH 3Ht^apJiHflHp. ByH fla ft CaxMaJi ry ju ia p  y>iyH 
h=> R  r =  R - \ -  mR.  y j ia p H H n r  i^yrtS K00p/iHnaTaJiapHflarH TeHrJiaMacn KjyftHAarH- 

t a  feHJiaflH:

P =* 2(R +  mR)  sin ^  +  j <P*

R — r  sa  h nxTiiepnft SyJiranfla T .  IlacKaJib yjiHTKacHAaH (iHFano^) HfiopaT 6 ? -  
jiaflH, yHHnr i ŷrt5 KOopAHHaTajiapHflarn TeHrjiaMacn:

p =  2 (r —  h cos <p).

R  =  2r 6yjiraHfla rnnOTpoxoHAa sjuiHnc 6yJiH6 n;ojiaAH.

A& a6.: M. B. C a b e ji o b, IljtocKHe KpHBbie, <I>H3MaTrH3, M ., 1960.

T P y B K A  B E K T O P H A J I  —  B E K T O P J IH  H A f t — 6n p o p  b c k to p  MaftflOHHAarn b ck - 
Top cHpTriHHF xycyC H ft J^ojih. BeK T o p  cHpT m y  6 HJiaH xapaKTepjiaHaAHKH, yH HH r ^ap  
6 hp  M  H y^TacH A arH  B ( M )  B eK top  cn p T ra  m y  H yi^rafla yTxaaH JiraH  ypHHMa tc k h c -  
jiH K^a eTaflH. A r a p  BeKTop MafiflOHHfla Maft^oiiHH iir BeKTop  *W3H iyiapH flaH  (J>ap^jm 
f ij j ira n  finpop  eriHK; h h3hi^ o j ih h h 6 , yH HH r ^ a p  6h p  nyKjTacHflan Be irrop  ih s h f h  yT- 
K a 3Hjica, y  \onna  6 y  ^nsH i^JiapHHiir reoM erpH K  ypHH  B . h. p,e6 aTajiyBHH  HaftcHMOH 
BeKTop cnpT  6 yjiaflH. B .  h. h h h t  K yH AaJiaH r kcchm h  op^aJiH  yT raH  BeKTOp okhm h  
(^. I I o t o k  BeKTopa) B . h. h h h f  HHreHCHBJiHrH fle6  aTajiaflH; cojienoHAaJi MaftflOHAa 
HHTeHCHBJIHK flOHMHft MH^flOpflHp.

Aa s C.: H . E. K o i  h h, BeKTopHoe HcwcjieHHe h Haqajia TeH3CpHoro HciHCJieHHH, M ., 1950.

T y r o f t  y r o j l  —  S^TMAC B y P H A K  —  y3Hra i^yuiHH 6yjiraH  6ypnaKAaH (i^. 
CMejKiibifi y ro ji) KaTTa 6ypqaK . %■ 6. ^aMHiua TyFpH 6yp>iaKflaH KaTTa, jieKHH eftHi^ 
6ypqaKAan (i^. PasoepHyTbm yro ji) k h ^h k  6y;iaAH. y r o j i  TepMHHHra ^aM n ap an r.

T y 3  TEO PEM A  —  T y 3  TEOPEM ACH —  3 hhi^m3C TenrjiaM ajiapHHHr eqH M jiapnra 
Ba HppanHOiiaJi co iiJ iap itm ir paiiHOnaJi coHJiapra H^HHJiauiH iiiHra o h a  TeopeMa. B y  Teo- 
pcMaHH T y s  1308 hh jih  hc6o t  3Trait. TeopeMa 6yHflaft Tai,pH$JianaAn: arap

/ W  =  +  • • • +  <*iZ +  «0 (a« +  0)

Aapa>KacH HKKHAaH WKopH 6y;iran 6yryH cohjiii KejiTHpHJiMaftAHraH Kyn^afl 6yjica,

f(x, y) =  anxn +  an_ ixr, ~1'j'-'r  . . . +  a lxijn~ 1 +  a0y n =  a (*)

aHHî Mac TeHrjiaMaHHHr enHMJiapii 6yjiMaiiAH ckh qeKJiH conAarn 6yTyH x na y  emiM- 
jiaprarnHa sra 6yjiaAH.

T .  t .  hh KeHHHMajiHK 3H rejib, MopAeJib, Beftjib Ba 6ouii^a aBTOpjiap an iia Ky- 
qaflTHpraH Ba yMyMjiauiTHpraH. >KyMJiaAan, (* )  Hmir ynr TOMOHHAa a ypHHAa ^a^- 
JiapHtiHHr yjmoBHra o h a  6ab3H qeKJiaHHiiiJiapra s ra  6yjiraH  6yTyH cohjih hx th § p h h  
K y n ^ A  ojiHHraHAa T .  t . TyrpH 6yjiap  skbh.

AAaS.: H. B. A p h  o  ji b fl, Teopna Miice.i. y'meflni3, M., 1939.
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yBblBAHME <l>yHKUHH — 4>yHKU,MJIHHHr KAMAflHIUH: 1°. <J>yHKHHjiHHHr 
nyivraaa KaMaAuuiH. Arap a ny^TaHHHr uiyHflafl aTpo4)H MaBJKyA Oy^caKH, uiy aT- 
poij)Aa ojiHnran j^ap i^aHAafl x ly x2 ^HfiMaTjiap (x  ̂<  a <  x2) y^yn f(x,) >  j(u) >  /(x2) 
TenrcH3JiHiuiap fiawapnjica, atHH (JjyiiKHHHnnnr a Hyi^Ta^arH op'iTHpMacHHHiir hiuo- 
pacH apryMeiiT opTTHpMacHHHHr HiuopacHra TecKapH Cyjica, a Hy^Ta arpocjmfla ann^- 

vianraH f(x) (JiyHKunsi a ny^Ta^a KaMaioB'iH (JjyHKUHH nchiijiajxu. K,aTbH** CyJiMaraH 
/(-v,) > f(a) >  TenrcH3JiHKJiap 6aHiapiwraHfla (jiyHKUHfl a nyKTa^a ycMaflflHrau-iJiyH- 
KUHa fleftHJia^H. a  Hy^-raAa AHcti^epeHiiHaJiJianyBHH (fjynKUHa f'(a) <  0 OyjiraHfla Ba 
$;>iyiT iuy ^oji,na a HyKTaAa ycMafiAHran (J)yHKUHSi Oyjia/iH. BoapacTaiiHe (|)yHKi!HH b tom Ke 
TenMHHHAarn MHCOJira ^aM ^apanr. (fyiiKUHHHHiir KecMaAa KaMaftHUiHHH y6biBaiom,aa 
(jlVHKUHS) TepMHHHAaH K,apa6 OJlHHr.

ybblBAIOmAJl APM4>METHMECKAfl nPOrPECCMJl -  KAMAfOBMM APH4>ME- 
TMK nPOrPECCHH —  afiHpMacH Man(j)Hfl 6yjiran ( d < 0) apncJJMeTHK nporpeccHHAHp («,.).

yBblBAtOmAH rEOMETPHMECKAJI nPOrPECCHJI — KAMAIOBMH rEOMET- 
PHK nPOrPECCHH — Maxpa*HHHHr MOAyJiH 6npAaH khmhk 6yjiraH (|^| <  1) reoMer- 
pHK nporpeccHa

VBblBAIOmAJI nOCJIEflOBATEJIbHOCTb —  K A M A IO B M H  KETMA-KETJIHK—
KeHHHrH ^aAH ojiAHHfHCHAaH khmhk 6yjiraH, fltHH an-f ,  < an (n =  1, 2, 3, . . . )  
Cyjiran a^, «<........... ....  ,... KeTMa-KeTjiHKAHp. KaT tH ii 6yjiMaraH an+ ^  <  an ienrcH3-(
j i h k  S a w a p H J i r a n f l a  n e T M a -K C u in K  y c M a f iA n r a n  K eT M a-K C T JiiiK  A e 6  a r a j i a / ^ n .  K ,y ftH A aii
werapaJianran ycMaii^Hran KCTMa-KeTJiHKiiHHr mckjih jihmhth 6vJiaAH.

yB b lBA fO U |A 5 l 4>yH KU H JI —  K A M A IO B H H  W H K U H t f .  o < x < b  KecMaja 
(?kh HHTcpBaJiAa, eKH TynjiaMAa) K. (f>.— uiyHAafl y —  f(x) (byiiKrjHiJAHpKH, KecMa- 
Aan (iiHTepBaji, TynJiaMAaH) ojfflnraH ^ap i^aHAafi x2 >  jiap y iy n  f(x2) <  f(xt) 
ieHrcH3jiHK -6ajKapHJiaAH. KaT1>H® 6yjiMaraH f(x2) < f(*i) TeiircH3JiHK 6a*apHJirau 
xpjim  (jjyHKHHH KecMaAa ycMaiiAnran (jiyiiKHHst a 6̂ aiajiaAH. a < x <  b KecMaAaH 
ojiHiiraH x yqyH f'(x ) <  0 6yjiraiiAa Ba cjia^ar m y >;oji;ra [a, b] KecMaAa £kh (a, b) 
HHTepBa JiAa AHfb(j)epeHiiHaJiJiaHyB>iH (jiynKuufl yrna KecMa eKH HiiTepBajiAa yCMaflAH- 
raH 4>yHKUHfl 6yJiaAH. OyiiKUHHHHHr KecMaAa KaMaflnuiHiiH (j)yHKUHflHHnr nyKTaAa 
KaMaHHiUH TyuiyHMacH 6nJiaH apaJiauiTiipH6 io6opHiu flpawaftAH (i .̂ yOuBaiiHe (j)yHK- 
r.HH, 1°).

y r jlO B A J l TOMKA KpHBofl ij =  f(x) — y  =  f(x) s rp n  iH3H^HHnr B yP H A K  H y ^ -  
TACH —  f(x) (jiyHKUHHHHiir myHAafi Maxcyc Hyi^TacHAHpKH, 6y nyi^TaAa Ax - 0  §kh 

At/
Ax  — 0 ra  n innJiranA a HHc6aTiiiiHr (jia^aT 6hp tom ohjih JiHMHTJiapH MaB>KyA 

6yjiaAH ; 6y  JiHMHTJiap Cnp tom ohjih ^ocHJiaJiap ncC aTaJiaAH. OyiiKumiiiiinr 
fi/ =  f(x) srpn iH3Hi^HHiir) rpaij)HrHAa TerHUiJiH B. h. Aa y3apo CypnaK ^ociiji i^h- 
^yiiMH 6ap  tomohjih ypHHMajiaprHHa 6yjiaAH. MacaJiaH, y = \ x \  =  f(x) y>!yn

A u
Ax • +  0 Aa lim j~x =  1

Ba
A y  

Ax — 0 Aa lim ^  =  — 1.
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f f p m x ,  6 y  j h b h k  y v y n  KOopflHHataJiap 6ohih —  B. h.,’ 6h{v-toM ohjih ypHHMijiap’ 3Ga 
(Jhphhmh Ba hkkhhm h KoopfliinaT 6ypiaK JiapH nnr (2 9 6 - pacM) SncceKTpHcaJiapH O f/tap 
3KHH. B. h .  CHHHUI Hyi^TacH fle6 j$aM aTa.iaflH. ‘

A ,aa 6 .: T. M. O  h x  t  e  h r  o  ji b n . .AH44«peHUifaji ea hh- 
Terpaji xhco<5 KypcH, 1- t ., 3^yBne;yjaBHauip, 1951, ' ' • r

y r j IO B O f t  K034>4>HUHEHT —  B y P H A K  K03<J>
<t>HU,HEHT. TeKHCJiHKflarH Typpn lfH3Hi^HHHr T yrpn  
6 y p w a K .n i f le K a p i  K oopflH iiaT aJiapH  c n c T eM acH ra  h h c -  
6aTaH 6yptjaK  K03t[)(j>HUHeHTH— 6y T y F p n  'IH3HH 6 » j ia : i  
Ma3Kyp K oopflH H aranap cHcTeM acn x  yiyfflH nr M ycS ar 
imiaJinuiH o p a c n ^ a r H  6yp<iaK H H iir T an re itC H . Arap TyF- 
p n  M iBH ^H iiH r T em viaM acH  y = * k x - \ -  l KypHHHiu.ua 6 e -  
pn.’ira» 6yjica, 6 y n jia  k  y h h h f  B, k .  6 y jia« H . Tytpn 
>ni3HKHHnr ax -f- bij - |-  e =  0  ( a r a p  b j= 0  6 y j i c a )  ywy- 
mhh fenr.iaMacH y  =  kx  -|- / K ypH H H iura KejiTiipH.’iHUXH 
m vm khh. 6 =  0 6 y .'ira iif la  B. k .  uiap iJiH  p an n u i^ a
oo ra Tenr fle6 ^HCoPjiaiiaAiil By ^ojiaa TyFpn >»H3ĥ  

* - f ^ « i r a  - f le p « e H * H K y ^ ^  6y jia flH . H k k h  l y i  pH <iH3Hf;iiHHr k,  Ba k^ B. k .  j j a p n r a  i^a- 
p a 6  6 y  h k k h  T y p p n  li i i3 h k  o p a c i i f l a r i f  6ypM aK Jiap iu iH r T a n re iic J iap H iiH  a n H ^ / ia n i  M yM K iw :

k-i — A-,

. . . —-® y P H A K  —  6np nyi^TaAan MHî y bmh hkkh  Hyp (apHM TyppH mh3hi\).
®  x p c n n  KjHJiyaqH Hypjiap B . m inr TOMOHJiapH fle6, 6y  Hypjiap qH^aflHraH nyi^ia 
8 .  HHHr y<ra « e6  aTaJia^H. B .  HiiHr nyi^TaJiapH Aeranfla ynm ir y q «  Ba TOMOHJiapn- 
HHHr 6apqa HynTaJiapn TymyHHJiaflH. A rap  B . HHHr TOMOHjiapH 6 ap  TyppH 1H3HH
Hochji i^HJica. y  ^ojifla B . efiiiK B. aeO aTajiaflH. E hhh, B . ® h 4 'apk-ra  6 t OTaH 
TeKHCJiHKHH hkkh co^ara awpaTa^nKu, 6y  co^aJiapflaH 6hph ^anapri^ 6yjin6, hkkhh- 
mhch i\aBapHK; 6yJiMaftflH; 6y co^ajiapAaH 6npn (oflaifla 6y ^aBapit^ co^a 6yjias«)
B . HHHr hhkh co^acH fle6, hkkhhhhch lau i^n  co^acH «e6 aTaJiaflii. B . HHHr hmkh 
co^acnra napauww nyi^iajiap hmkh ny^Ta/iap Ae6, rami^H coxacnra KapauuiH nyi^Ta- 
Jiap Tauii^H Hy^Ta-rap «e6 aTajiaflH. Arap B. iwHr hmkh co^acn ^aBapHi^ 6yjica, y 
^OJifla B. eftnn 6yp’iaKflaH, ki« hk flefiiuiaflH. Arap B. nHiir. hikh  coj^acH ^apapn^ 
6yJiMaca, y nojiAa B. eftm^ 6yp<iaKAaH KaTTa AefiH-iaAH. y3Hra ^yuinn 6yjirau 
6ypnaKKa TeHr (KonrpyanT) SypqaK Typpn B. AeftHJiaflH. H kkh TyppH ihshhhh  y<iHH- 
mh TyFpH 1H3HK KecraHfla- xoch.t 6yjiraH 6ypnaKJiap (297- pacM) 6yHAafi aTajiaAH:
1 Ba 5, 2 Ba 6, 4 Ba 8, 3 Ba 7— moc B. Jiap, 2 Ba 5, 3 Ba 8— hhkh 6 hp tomohjih, 1 Ba 
6, 4 ea 7 — Tauii^n 6hp tomohjih, 3 Ba 5, 2 Ba 8— hhkh ajiMauiHHyB<iH, 1 Ba 7, 4,Ba 6— 
Tauii^H ajiMauiHHyBHH B. Jiap.

y r O J I llA P A J IJ lE J lb H O C T H —  n A P A J IJ lE J IJ IH K  B Y P H A rH .  / TyFpR HH3HKKa 
HHc6aTaH A  nyi^Ta eiinAarH napajijiejuiHK 6yp<iarH (A p  l) —  JIo6aMeBCKHH leKHCJiHra- 
flarn o  yTKiip 6ypnaK 6yjiH6, y  A  Hyi^raflaH / TyFpir HH3in^a TyuinpHJiraH nopneu- 
^MKyjinp 6njiaH A  Hyi^raflaH yTaflHraH Ba l Typpn <iH3Hi^a yHHHr h kk h  fiyHa.iiuuH- 
AaH 6npHfla napaji-neji 6yjiaAHraH hkkh /, Ba /2 TyFpn <in3H^HHHr 6HpHflaH ^ochji 
6yJiaflH (2 9 8 -pacM). A A 0 ncpnenAiiKy-iHpHHnr y3yHJinrn n .  6, hhht cTpe.iKacH fle6

298- pacM .
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aTa-iaflH; 6y  y3yHJiHK n .  6. ra 6of.ihh; cTpejiKa oiuca (KaMafica), n .  6. KarnasiAH 
( o p ia f lH ) .  Jl06a>ieBCK0r0 reoM eTpH Ji TepM HHHra ^apanr.

y^BOEHHE KYBA — KyBHH HKKHJIAHTHPHLU — â>KMH 6epiwraH KyfiHwir 
:\a>KMH,naH hkkh MapTa KaTTa 6y;iraH Ky6 Rcaui TyppHCKflarn Macajia. A rap 6epHJiratr 
Ky6HHHr ^HppacH a = l  ,ne6 (j)apa3 ^fuiHHca, K. h. Macajiacn x3 — 2 =  0 Tenrjia- 
MaHH eqHiura KejiTHpnjiaflH. Uly Ty<j>afljiH 6y TeHrjiaMaHHHr hji,hh3hhh, unpKyjib Ba 
MH3FHH epflaMH^a KecMaJiap acam  KpHTepHiicHra acocaH, unpKyjib Ba MH3FH4 gp^a- 
MHfla flca6 6yjiMaftflH. K- h. lyFpncHaarn Macajia flOHpaHHHr KBaapaTypacH (^. Kna- 
ApaTypa Kpyra) Ba 6ypqaKHH ynra 6yjiHiu (i\. TpnceKUHn yrJia) Ka6n uHPKvjib Ba 
1H3FHH epaaMH 6HJiaH emuiMaflflH. K. h. MacaJiacHHH unpKyJib Ba mh3kh>i epflaMHfla 
^aJi ^hjihui MyMKHH 9MacjinrHHH ((>paHuy3 MaTeMaTHTH n .  Bamiejib (1837) hc6ot i^hji- 
raH. K- h. hh Hejioc Macajiacn x,aM .nefiHwaflHJiap CHe^jiH MacaJiacn fleftnm hoi yrpn), 
nyHKH 6y MacaJia 3reft flenm iH /iani Zlejioc opojinra ajio^aflop 6y.iraH; pHBo^TJiap- 
ra  Kypa, 6y opojifla Ba6o Tapt<aJiraHfla Mynaw>KHM xaftp-xyfloftH cojiHHa^HraH kv6 
HflHiuHHHr maKJiHHH y3rapTHpMacflaH >\3>kmhhh hkkh Mapia ouiHpHiura MacJia^aT 
6epraH.

JleKHH MeHexM (spaMHs^aH ojiflHHrn IV acp) KypcaTHuinqa, K. h. MacaJiacHHH 
KOHyc KecHMJiapn (i .̂ KoHHnecKHe ceqeHHii) epaaMiifla eqHuu MyMKHH: x3 — 2 =  0  
TeHrjiaMaHHHr hjiah3h 6yjiraH x KecMa x1 =  utj Ba y2 =  2ax napafiojia-iapHHHr Skh 
x2 =  ay napa6oJia 6nJiaH xi/ =  2a'2 rn nep60JiaHHHr kcchuihui Hy^TaJiapn/ian 6npHHHHr 
a6cu,HCcacH cHtjiaTHfla Ba 6owi^a ycyjuiap 6H.iaH acaJiHUin MyMKHH.

A n a 6 .: A . A ^ j i e p ,  TeopHH reoMerpiiqecKHx nocTpoeHnfl, nepeB. c HeM. Jl., 1940; P. K y -  
p a H T, T. P  o 6 6 n H c, H to Tanoe HaTeuaTHxa?, 1947; B. B. K y  t  y  3 o b, reoMerpnji,
M „  1955.

Y3EJ1 — T y ry H  — Tyrymiap OHJiacHflaH ojiHHraH ^ap isaHflaft srpn mh3hk, (h;. 
ysjibi). >KyM.iaflan, Kanna (iv), CTpo^oHfla (k .) TyryH/taH H6opar. Hnnepcnn MapKa3H 
KoopnHHaTaJiap 6oum.ua 6yjiraH T. HHHr HHBepcHacH xaM T. 6yjiH6, y 6epHJiraH T. 
ra  KOHrpysHr, JieKHH KoopflnnaTaJiap 6ouih aTpo<{)Hfla 90° ra  6ypmiraH 6yjiaflH. Oco- 
6aa TOHKa TepMHHH^a xaM T. ra i<,apanr.

y3J10BA fl TOHKA — T y r y H  Hy^TA CH  — srpir mhshkhhht Maxcyc Hy^Tacn
6yjiH6, y 3 H H H -y 3 H  Kecw6 yTHiii HyK/racH je 6  xaM aTaJia^H (k- CaMonepeceqeHHH 
TOHKa).

y 3 J lb l  — T y ry H J lA P  — TeKHCJiHK/iarH arpn mi3H^jiap OHJiacH 6yjin6, yjiapHHHi' 
i^yr6 KOOpflHHaTajiapHflarn TeHrJiaMacH p =  a ctg  ktp KypHHHUifla CyjiaflH. By srpw 
HH3HKJiapHHHr ^aMMacH K00pflHHaTaJiap 6ouiHfla (KyT6.ua) ryryH Hyi^Tara (^. y3Jio- 
Baa TOHKa) Ba icoopflHHaTa y^Jiapnra (k v t6  yi^n Ox yn; 6njiaH 6np xiijj) napajuieji 
acHMnTOTaJiapra ara. k  =  1 6yjiraH.ua T . Kanna (k;.)

6yjiaflH; k =  - y  6yjiraHfla T. CTp0([)0Hfla (i^.) 6y-

JiaflH; k  =  2 6yjiraH.ua T . rnaMOJi TernpMOH (^.
BerpnHafi Me.ibHHua) iie6 aTa-iaaH.

yJlHTKA nA C K A Jia -  nACK A Jlb MHFA- 
HOFH — M  Ba M' nyK/raJiapnHHr reoMeTpHK ypmi 
cH<t>aTHfla aHH^JiaHyBHH ieKHC srpn MH3Hiy(Hp; 6y 
M  Ba M' Hyi^TaJiap MapK33H 0 Ma3Kyp aftJiaHa/ta 
eTraH flacra ryppn HH3Hfy/iapH/ia 6yJiH6, 6y Typpn 
HH3HKJiap 6njiaH aftJiaHaHHHr P KecHUiHUi HyivracH- 
flaH hkkh 'rapatjifla 6np xhji a Macotjiafla woftjiaiua- 
flH. 299- pacMfla n . h. h x jih t mh3hh; 6HJiaH TacBHp- 
JiaHraH. n .  h. HHHr f;yr6 TenrjiaMacn

p  =  2R  cos cp +  a

KypHHHUifla 6yjiaflH, 6y ep;ia R — 6epH.iraH aftjia- 
Ha pa^HycH, ip — fl. m. K.y3FaJiyBiH Hyi^TacH pa-

31— 1334
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4 Hyc*Be k  ropHHHHr n y i 6  CypMarH. Arap a  ■= 2/? 
6 y jic a , n. m. h h h t  c h p tm o fh  (6epHJiraH aftjiaH a 
HHHAarH h x j ih t  mh3hk) Hyi^rara TopTHJiaflH Ba 6 y  
^o ;i,aa  n .  m. Kap^HOHflara (i^.) aftjiaH a^H . Arap 
a  > 2 R  6 y .ic a  (300- pacM ), y  ^ o j ia a  n .  q. 6epH.i- 
raH aftJiaHa 6 n jia H  yMyMHft KecHUiHUi H yi^TaJiapnra 
sra 6yjiMaii4H.

T y F p n  6yp iaK JiH  KOop^HHaTa^apfla n .  m. HHHr 
TenrJiaMacK

M X
(x2 +  y2 —  2Rx)2 — o2(x4 +  y*) =  0

K ^pH H H iiifla 6 y j ia f lH . IUyHflaft ^ h jik 6 ,  n .  'i. 4-Tap- 
t h 6 jih  a jire6 p aH K  srpH  M H3HiyiHp. II . m . yHH 6 h - 
P hh m h  6yjin6 yp raH raH  4>panuy3 o jih m h  B. llac- 
KaJib h q m h  6HJiaH aTaJiaflH .

300- pacM.
yMHO)KEHHE — KynAflTHPHIU — HKKHTa a  

Ba b o6teKT (KynaftiyBM HJiap) 6yfiHMa yMHHMH c  
o C te K i (K^naftTM a) ^ o c h ji  ^ h jih iu  aMaJiH. H h fjih 3  
MaTeMaTHrH y. O yT pefl (1631) K. h h  6eJirH Jiaui

yMyH X  HmopaHH, hcmhc ojihmh JlefiCnHU (1698)-HuiopaHH w opHft ^HJi^HJiap; 
3j;ap<J>Jiap KynafiTHpH/iraH^a KynHHMa 6y nuiopajiap TyuiHpnfi i^oji^HpHJia^H ( a X  b 
€ kh a - b  ypnnra a b  e3HJia«H). K ynafliyBMHJiapHHHr KOHKpeT TaCnaTH ^aH ^aft 6 J jih- 
u in r a  i^apa6  K. aMaJiH TyuiyHMacnra x a p  xhji Max*Ho 6epHJia*H. a  s a  b  6yTyH  6 ^ ji- 

.raH fla  c  KynaftTMa ^ a p  Onpn a  i a  TeHr 6 ^ jiraH  b  Ta ni/uiHJiyBMHHHHr ftHFHHflHCHflaH 
H6opaT 6yjia^H:

CHJiaH aHH^jiaHa^H. PauH O H aji coHJiapHH K. fla  KynaftTyBMHJiapHH«r a6 co jn o T  vp H-  
M aTJiapH  K ynaftT M acnra TCHr 6 y jiraH  co h  ^ o c h ji  C y jia ^ H , 6 y H ^ a  HKKaJia KynaftTyBMH- 
HHHr H iu o p acH  6np  x h ji  6 y jic a ,  K ynaftT M aH H H r HiuopacH +  6 ^ jM U h , a r a p  KynaftTyB- 
MHjiap HiuopacH ^apaM a-^apu iH  6 y jic a , KynaftTMaHHHr Huiopacn —  C yjiaflH . H p p a u n o -  
H aji coHJiapHH K. yjiapHHHr pauHOHa.ri sn^H H JiauiH uuiapH H H  K. « e 6  i^apaJiaflH . K om - 
njieKc coHJiapHH K- ^y fiH jia rH  TeHrjiHKJiap 6njiaH  aHH^JiaH ajH :

CoHJiapHH K. 6np KHftMaTJiH 6 v jih 6 , KOMMyTaTHBJiHK (ab =  ba),  accounaTHBJiHK 
[a(bc)  =  (ab)c] ,  flHCTpH6yrHBJiHK [a(b  +  c)  =  ab  +  uc]  Ba a - 0 =  0, a - 1 =  a  xocca- 
jiapra sra. BeKiopHoe npoMBefleHne, yMHO>KeHHe no^cTaHOBOK TepMHHJiapnra ^aM 
i^apaHr.

yMHO)KEHHE IlOflCTAHOBOK—yPH H rA  K^flHIlIJIAPHH KynAflTHPHUI—
n  - f la p a w aJ itf  6 n p  xcyijjT y p H H r a  ^ y fiH iu ra  y iuaH flaft a a p a * a J iH  yMHHMH ypH H ra l^y- 
hhihhh moc KejiTHpyBMH onepaiiHsi. Ara|i

a +  a +  , , .  +  a

TeHTJIHK

(a +  ib)(c +  id) =  ac — bd +  i(ad +  bc); 
r^coscp! +  i sincpi) • /-2(cos(p.2 +  i sinfo) =

-  / y j c o s ^  +  rp2) +  i sin(<p, +  <p2)J.

6yjica, Ta^pn^ra ac«caH

1 2 .. . n
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r t - j a p a w a J i H  6 a p i a  j/p n M ra  K ;JflH uw iap T jn ^ a M H  y .  k . o n e p a u H a c H ra  H H cfia- 
TaH  n - f la p a * a J iH  CHMMe-rpHK r p y n n a  f t . )  x,ochjt  ^ H J ia a n .  M aca .n aH ,

A =  ( l 2 3 4 5,1 na B -  (* 2 3 4 5 \
\ 5  3  4  2  l j  M  a ~  U  3  5  2  4 J

Cy^CH H , y  ^ o ^ a

, n  1 1 2 3  4  5 \ ,  R .  _  / 1  2  3  4  5 \
A B ~  \ 4  5  2  3  l ) Ba  B A  ' ~  (5 4  1 3  2 ) '

y .  l .̂ K. KOMMyTaTHB SMaC, <jyHKH HXTHepHH ypHHra l^ p H IU JIa p  yiyH KOMMyTaTHB- 
JIHK ^OHVHH 6 aw ap H ^M aftflH .

y H H K y P C A J lb H A f l  K P H B A fl —  y H H K y P C A J I 3 r P H  M H 3 H K  —  y3-y3HHH Ke- 
cHiu Hy^TaJiapHflaH hkkh MapTa yTranaa afljiaHH6 mhkhlij MyMKHH Cyjiran tckhc srpn  
MH3Hi^. A rap  srpn mh3h^hhht Hy^TacH^aH H<y(J)T fiyjwiap MHKca, 6y  Hy^TaHH w y^T  
TyryH Ae6, arap Hy^raflaH to^  ftyjijiap yrca, 6y  Hy^TaHH toh; TyryH &e6 aTafiMH3. 
MacaJiaH, KecMaHHHr C ap ia  hmkh ny^TaJiapH wycjiT iyryH.iap, yHHHr yMJiapn sca  
toi^ TyryHJiap SyjiaflH. y  j;ojifla KyifHflarn TeopeMa ypHHJiH CyjiaflH: srpn mhshk; 
yHHKypcaJi srpH mh3h^ 6yjiHiiiH y.MyH yHHHr io ^  TyryHJiapn HKKH^aH opTH^ 6yjiMacjiHrn 
sapyp Ba KHifion. BHTTa tok  TyryHJin srpH mh3h^ waB>Kya SMacjinrHHH KypHUi ocon. 
IUyHflaft hhjih6, arap srpw mh3h^ yHHKypcaJi 6yjica, y xoji/(a yHHiir toi^ TyryHJiapn 
cohh 0 ra ckh 2 ra TeHr 6yjia^H Ba aKCHHMa.

AHaJiH3.ua y .  s .  m. HHHr M a x c y c  ^ o j ih ,  xycycaH n y m  H y^T aJiapH  c o h h  (xocMac B a 
M aB^yM  i^ y iu  H y iv raJ iap H  6H JiaH  6 n p r a )  MaKCHMaJi 6 y j i r a H  a j ir e 6 p a H K  s r p n  M H3H ^jiap 
* y f l a  M y^H M flHp. n -T a p T n 6 .in  a J ire 6 p a H K  a r p n  MH3HK,aarH k v ii i  nyK ,TaJiapH H H r MaKCH* 
MaJi 6 cohh KyfiHflarH ^opMyjia 6yflHMa >^HCo6Jia6 MHKapH-nafln:

( n —  l)(n  —  2)
8 = ------------2------------ -

m y 6H JiaH  6 H p ra ,  K a p p a jiH rn  k  6 y j i r a n  H y K ja .ia p  c \  Ta i^ y u i H yK T aJiap  « e 6  K ap a -  

JiaflH .
Ajire6paHK y .  9 . m. jiap a J i r e b p n h k  ({lynK UH jijiapHH Hr H H T erpaJiJiapH  H a s a p H n c n -

Aa My^HM pojib yflHaiiflH. X,ap ^aHMft j ' R(x, y)dx HHrerpa-i pauHOHaji (jjyHKHHa-

JiapaaH ojiHHraH HHierpaJira ojih6 Kejia^H Ba aJieMfHTap (JiyHKUHHjiap opKaJiH h())6- 
^aJiaHaAH, 6y ep^a y  —  x  HHHr (JiyHKUHRCH 6yjiH6, aJire6paHK y .  s. m. hh H(()0AaJi0n'in 
F{x,y) =  0 TenrjiaMa 6HJiaH aHHiyiaHaflH, R(x, y )  —  y3 apryMeHTJiapHHHHr pauHOHaJi 
4>yHKUH5ICH.

y H H M O f ly j i j iP H A j i  r p y n n A  — y H H M O / iy j i j iP  r p y n n A  —  a e ie p M H H a m H
M aT pnuaJiapH H  K yn aftT H p n u i a M a J in ra  H H c6aTaH  6 n p r a  TeH r 6 y j i r a H  n caT p jiH  Ba n 
ycT yH JiH  6apM a M a T p n u a J ia p  r p y n n a c i i .  yM VM Hii x o j i i ja  3JieM eHTJiapH xaTTO M a rp m ia  
C y jiM a raH  M a T p n u a J ia p  r p y n n a C H ra  n30M 0p(j] 6 y j i r a H  r p y n n a  y .  r .  ne6 a m n a £ H .  y .  
r .  JIh rp y n n a c H f ln p  (1̂ .). X ,ap  x h j i  MaTpnua rp y n n aJ ia p H H H H r ynM M O ^yjisp  i^H C M -rpyn- 
ria JiapH . w n  M a3K yp rp y n n a H H H r  M aT p n u a jiap H fla H  n 6 o p a T  6 y . i r a H  Ba ae iepM H H aH - 
th  6 n p r a  T eH r 6 y ji r a H  K H C M -rpyrrnaJiapH  xaM  vp raH H JiaflH .

y H H M O f ly J U lP H A J I M A T P H U A  —  y H H M O f ly j I f lP  M A T P H U A  —  aeTepMHHaHTH
6 n p ra  TeHr 6yjiraH  KBaapaf MaTpHiia. X,ap ^aH^aft 6a3Hcra HHc6aTaH ojiHHraH Y . m. 
H(})OflaJiafiaHraH mh3h^jih aJiMauiTHpHuuiap a>KoiiH6 6 n p  x occara  9 ra : y jia p  ^ a p  n,aH- 
flaii (j)HrypaHHHr ^awMHHH y3rapTHpMaft caK Jia6 i^oJiaflH. B a p n a  V . m. jiap  TynjiaM H 
yHHMO^yjiRp rp y n r ia  (i^.) )(Ochji ^HJia^H. M aT pnua  TepMHHHra xaM K apaH r.

yHHM Oflyjl^PHOE I1PE0BPA30BAHHE—yH HM O flyjlflP AJIMAUITHPHUI— 
HH3HHJIH (^a30H H H r MH3Hh;JiH aJiM amTHpHUiH 6 $ j ih 6 ,  6 y  aJiM auiTH pH uiA a > ;a* M  y 3 r a p -  
THpHJiM aftflH. y .  a .  hhht >$ap KaHAaft 6 a 3 H c j a r n  MaTpnuacn ( h  ■) C n p ra  T e n r  6 y j i r a H  
^eiYepM HHaHTra s r a .  \a M M a  y .  a .  J ia p  yH H M O flyjiap  r p y n n a  (i^ .)  x o c h j i  ^H JiaflH .

yHHTAPHAfl MATPHUA — yHHTAP MATPHUA — -4- 1  =  A '  rnapTHH ^aHoaT- 
jiaHTHpyBMH MaxcycMac KBa^paT A  Marpnua (i .̂ Heoco6eHHa'-i MaTpnua), 6y  ep.ua A  1—
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-jecKapH MaTpHnaHH, A '— TpaHcnoHHp/iaHraH Ba KOMnJiCKC nyiuMa MarpHiiaHH 6m aft-
p a ^ n -  y .  M.

XiH +  x̂ xt +  . . .  +  xnxn
SpMHT ^iopMacHHH (k .)  cai^Jia6 K,ojiyBqH Ba 6 y  i))opMara HHc6aTaH 0pT0H0pMaJiJiaHraH 
6a3Hcra o h a  mh3Hk,/ih KOMnjieKC (J)a30iiHHr 'IH3HKJIH aJiMauiTHpHuiHHHnr MaipnuacH-
ahp; 6y epAa xu x.2, . . .  , xn — i|)a30 neKTopHHHHr KoopflHHaTaJiapH. y. m . HHHr 
êTepMHiiaiiTH MOAy-ii> 6ykma 6npra ienr. y. m. HHHr 6apqa HJiflH3JiapH MOAyJib 

fjyflHMa 6«pra Tenr. y. m. hhmt 3pMHT r|iopMacHHH flnaroHaJi KypHHHiura KejiTHpmu 
tmvmkhh. X̂ap KanAaft opToroHaJi MaTpnna (î .) aftnH Bâ T̂ a y. m. âMAHp.

yHMTAPHOE nFE0BPA30BAHHE —  yHHTAP AJIMAUITHPHUI. MeKJiH y;i- 

- iio b jih  m h 3 h ^ jih  KOMnJieKC <j>a30HHHr yHHTap aJiM auiT H pniiiH  M yc6aT  aH H i^jiaH raH  6npop 

S p M H i (J)opMacHHH y 3 rap T H ’pMai"' c a n ,J ia 6  ^ o J ia ^ H ra n  'ih s h i^ j ih  aJiM aiiiTHpHiiiAHp. By 

(jKipMa opK^ajiH ii(|)OA a.ianyPM H  S p M H r K y n a f tr M a c n ra  HHc6aTaH 0pT0H0pMa.iJiaHraH 6a- 

3hca3 y. a. yHHrap MaipHna ( i \ . )  6njiaH e3H JiaA it. y. a .  KOMnJieKC m i3Hi\JiH  (J)a30Aa 
a f iJ ia iiH in  T y iuynqacH H H H r yM yMJiaiiiTHpHJiHiiiHAHp.

yHHTAPHblft OnEPATOP —  yHHTAP OnEPATOP —  E b k j i h a  (J ia so c H A a n i aft- 

j ia i iH iu  T y iiJV H M acH H H  > ieKcn3 y jm o B J in  jjo j ira  yM y M J ia u iT H p H iiiA H p . TH Jib6 e p T  (i^.) (j)a- 

30C H iiH H r y .  o. r n . i b 6 e pT  <})a30C H H H n r y n ^ a  Ta-bpntfjJianraH c K a J is p  K y n a f iT M a H H  y 3 - 

rapiHpMaft caKJia6 ôJiaAHran MH3 Hh;jm a J iM au iT iip H iiiH A H p . y. o . hhht T e cK a p n  o n e -  

paT o p H  6o p , 6 y  T e c K jp H  o n e p a r o p  ^ a M  y .  o . 6 y j ia A H .  y. o . Ba  y H r a  T e cK a p n  on e- 
p a T o p  K y u iw a  o n e p a T o p j ia p A iip ;  V .  o . r a  O y p b e  a J iM a u irH p H u iH  (i^. 4 >ypbe n p e o 6 p a 3 0 - 

ivihhc) mhcoji 6yjiaAH. y. o. ctiyiiKUnoiiâ  a n a j iH 3 (i^.) Ba  o n e p a T o p  ^ H c o 6 HH H H r ( .̂ 
O n e p a io p H o e  HCMHCJienHe) M y ^ H M  i  y m y H M a cH A H p .

yHHHTO>KEHHE HPPAUHOHAJIbHCCTH b 3H aM eH aTejie a p o 6 h  —  KacpHHHr
Maxpa>KHHH MPPAUHOHAJIJIHKAAH KyTKAPHlII —  M axpaw H A a H p p a u H o n a ji hiJkj- 
A aJ iap  C y j i r a n  a J ire 6 p aH K  KacpHH Maxpa>KH n p p a a H O n a J i H '[)O A aJiapra (p aA H K aJiJiap ra ) 
s r a  6 y jiM a ra H  K a c p ra  afiHHft aJiM aiU TH piim .

OAaTAa Maxpa>KHH H . k,. yqyH K acpH H H r HKKajia jjaAH M a x p a * r a  (6npop p a ^ H K a J ira  
HHc6aTaH) ^yuiMa 6JjiraH  H(JiOAara K^nafirnpHJiaAH.

a ___
M a c a J ia H ,  - — — = =  K a c p H H H r  Maxpa>KHHH H . i^. yMyn K a c p H H H r  ^ a A J ia p H  6 + y  2

r a  K ynaftT H pH JiaA H , 6 y  ^ojiAa Kacp M axpajK H A a paAHKajuiap 6 y jiM a ra H

a(b +  V D  
b* —  2

K^pHHHiura KtJiaAH. MaxpaiKHH H . i .̂ KynHHwa KacpHH ^HcoC-iauiHH ocoHJiauiTHpaAH;

Macajian, ~ KacpHH y H H H r  ^ h j ih  n i^H H J iau iH iiiH  K y p H H H u iH A a  Ssmoi^mh 6?;iraKAa

« B B a J io  y H H H r  M a xp a > K H H H  H p p a u H O H a ju iH K A a H  ^ yT i^ a p H e , ^ y f tH A a r n  K y p H H H U ira  K e j i-  

T H pH U I K e p aK !

v r  1 , 4
—2 ~  *  - j -  =  0 ,7  ( 0 .1  r a w a  aH H ^jiH K A a).

K acp H H H r cypaTH H H  H . i .̂ ^aM  xyA AH  iuyHAaft TaipHiJuiaHaAH. 
ynOPJIflOHEHHOE M HO)KECTBO— TA PT H BJIA H TA H  TtfnjlAM . A rap TynJiaM- 

Aa ( TapTii6 M yH oca6aTH  TyuiyHMacn KHpHTHJiraH 6 y jic a , ht>hh HXTHepnft hkkh  
<i  ( Q  Ba b (  Q 9JieMeHTJiap yMyH ^ y f tn n a rH  aJibTepnaTHBa 6 a * ap H J ic a : eKH a 3Ji«MeHT 
b a a h  o j ia h h  KeJiaAH (a < b uiaKJiAa 6eJirHJiaHaAH), eKH b sjicm ch t a  Aan ojiah h  
KejiaAH (6 < a uiaKJiAa 6ejirHJiaHaAH) Ba TpaH3HTHBJiHK xoccaCH ypHHJiH 6yJica (jitjHH 
<i < b Ba b < c 6y jiraH A a a < c 6 y jica ), Q TynJiaM TapTH^JiaHraH T yn jiaM  jieMJianH.

M a c a J ia n .  TapTH 6 M y n o ca6 aT H  «KaTTa» M yH oca6aT  6 H Jian  6 n p  x h j i  6 y j i c a ,  n a iy f -  
J^Hii coH Jiap  Tyiw aM H H H H r ^ a p  KaHAafi ^H CM -rynJiaM H  (i^. Il0A M H 0)K ecTB0) T. t . 6
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JiaftH. A rap  TynjiaMHHHr ^aMMa SJieMeHTJiapH yqyH  9Mac, 6a.TKH S n p o p  a Ba b jKytfiT 
sjieM eHTJiapn y>iyH n ,y ftn fla rn  aJibTepHaTHBa O aw apH Jica, ht>hh < HUiopa 6n/iaH  6eji- 
rH JiaHaflnraH  TaftHH TapTH6 onep au H H cn ra  HHcOaTaH a < b S kh  b < a 6 y jic a ,  TytuiaM  
HHCMaH Tap™ 6JiaH raH  /jeftHJiaAH (m y  G njian  6H pra , a < b Ba b < c 6 y jic a , y  ^ojiA a 
a ( c 6yjiaA H ).

M h co ji. Q  TyruiaM 6epH JiraH . Y HHiir (jap q a  ^HCM-TyruiaMjiapHHHHr A TyriJiaMH- 
h h  ^ a p a 6  qH^aMH3. A T ynJiaM ra ^HCMan TapTH6 MyHOca6aTHHH A  TynjiaM  ^HCMaH 
TapTH6jiaHraH TyruiaM  6 y jin 6  i^ojiaAHraH i^h jih6  k h p h th iu  m vm khh. MynoHMH: a r a p  a 
3JieMeHT Q HHHr iyicM-TynjiaMH CH(j)aTHAa b KHCM-TynJiaMHAa KaTHaruca, a ( b 6y - 
jiaAH. IU y n n  i^aftA ^n^aMH3KH, a r a p  6epH JiraH  h k k h  TynjiaMAaH 6npK  h k k h h ^ h c h h h h t  
HMHAa 6yTyHJiaft /KoftjiauiM aca, y  ^ojiA a y jia p  yqyH  < T a p ra 6  MyHoca6aTH TatpHiJ)- 
jiaHMaftAH. T . t .  TyiuyHqacH  a J ire6 p a  Ba thyHKUHOHaJi aHaJiH3Aa i^yjiJiaHHJiaAH. CTpyK- 
T ypa  TepMHHHra xa.M i^apaH r.

y P A B H E H H E  —  T E H r j lA M A  (AacTJia6KH TymyHHiuAa) —  6HTTa c k h  6np Heqa 
>;ap(})Jiap HOMatJiyM ne6 xnco6jiaH aA H raH  TeHrjiHKAnp.

MaTeMaTHKaHH y p raH a  6opHiii jKapaeHHfla HOMaiJiyMJiap y3rapyB > in jiap  Ae6 k3 ' 
paJiaAH Ba (t)yHKiuioHa.'i Hyi^Tan Ha3apAaH TaipH(j)JiaHaAH: 6np HOMatJiyMjiH T. aHH^- 
JiaHHiii co^aJiapHHHHr vmvmhh  i^Kcwn^a TeKinHpHJiaAnraii h k k h  AyiiKunaHHHr fx(x)=  
=  fi(x) TeHrjiHniAnp. K y n  HOMafajiyMJiH T. ^aw  myHra yxuiam TaipHcjuiaHaAn:

fi(Xj, X.2.......... Xn) =  f 3(xlt X, .............Xn). 

T . hhht eqHMjiapn Ae6 HOMat-iyMjiapHHHr (apryMeHTJiapHHHr) uiyHAaft KHHMaTJiapnra 
aftrHAaAHKH, 6y KHHMaTJiapAa TeKuiHpHJiaeTraH (JjyHKUHfljiapHHHr KHftMaTJiapn TeHr 
6yjiaAH. A rap  T . Aa i^aTHauiyBHH tjiyHKUHHJiap xx,     y3rapyBqHJiapHHHr 
(HOMatJiyMJiapHHHr) Kyn^aAJiapn 6yjica, y  ^ojiAa T. aJire6paHK T. Ae6 aTaJiaAH. 
Bnp  HOMauiyMJiH T. hh a0x " +  a1x n~ 1 +  . . .  +  a„ =  0 KypHHHUiAa e3Hm MyMKHH 
(a 0 0 ), a L —  KOMnJieKC coHJiap ( i  =  0 , 1 n ), 6 y  e p ^ a  H a iy p aJ i c o h  n  a j ire 6 -  
paHK T . HHHr Aapa>KacH a 6̂ aTaJiaAH. X,ap i^aHAaft aJire6paHK T . KaMHAa 6Hrra hji- 
AH3ra —  KOMnjieKC, MaB^yM Skh................ HJiAH3ra sra OyjiaAH (^- OcHOBHaa Teope- 
Ma aJire6pw). /Japawacn TypTAaH lo^opH (n > 4) 6yjiraH aJire6paHK T. yMyMHfi 
KypHHHtuAa paAHKaJiJiapAa eqHjiMaflAH (K- Py^xjiHHH —  A 6ejia TeopeMa).

Mncojijiap: 1) x  —  2 =  0— 6 n p  HOMatJiyMjiH T. a h p ,  yHHHr eqHMH (h jia h 3 h )  x  =  
=  2 c o h a h p ;  2) x +  2y =  7 —  h k k h  HOMai>JiyMJiH T. a h p , yHHHr qeKCH3 Kyn eqHM- 
jiaPHHHHr 6 n p  >Ky(j)TH x =  1, ij =  3  coHJiapAHp.

HoMaT>.TyMJiap o jih u ih  MyMKHH 6yjiraH ^HHMaTJiapHHHHr i^aHAaft c o ^ a c H A a  TeK uinpH - 
jiH iu n ra  n a p a S  6 e p iu ir a H  T. e q w i r a  (qeKJiH 6kh qeKCH3 Kyn) s r a  6yjiH U iH  xaM , eq n w - 
r a  a r a  6 y j iM a c .w iH  ^aM  MyMKHH. M a c a J ia H , x2 —  2 =  0 T. pauH O H aji co H Jiap  co j^a- 
CHAa eqH M ra s r a  s a a c  ( « t>h h  eqHAM aftAH), j ic k h h  ^ai^Hi^HH co H Jiap  c o ^ a c H A a  hkkh 

eqH M ra s r a  (eM H Jia/in): xx =  V ”2, xA= — / 2 .  x2 +  1 =  0 T. ^ a iy n y i f i  co H Jiap  c o -  
^aC H A a eqH M ra ? r a  3M ac, jieKHH K OM njieKc coH Jiap  c o ^ a c H A a  h k k h  eqH M ra a r a :  
Xy =  i  Ba x2 =  —  i.

A rap  TenrjiaM aAa HOMatJiyMJiapHHHr (ysrapyBqHJiapHHHr) TpaHCueHAem (j)yHKU.Hn- 
jiapn ^araauica, 6yHAaft T. Jiap TpaHcueHAeiiT T . jiap ac6 aTaJiaAH. MacaJiaH, 

x  ^ 2=  3; s i n x = l ;  lg x  +  x  =  sin x; 
2X =  4; arcsin x =  0,5; s in jt =  2 Ba x0Ka30.

B y  TpaHCueHAeHT T. JiapH H H r o x h p ih c h  j^aKHi^Hft co H Jiap  c o ^ a c H A a  ^ e q  ^aH A aft 
eq H M ra  ara 9M ac. AMaji^a TpaHCueHA eH T T. jiap TaKPHfiHft ycyjuiap 6 H Jian  eqHJiaAii: 
(jiyHKUHHjiapHH KaTopra eftHiu, rpatjiH K  ycyji, m e p a u H H J ia p  ycyjiH Ba >^0Ka30.

A rap  hkkh T. abh 6hphhhht ^ap 6np eqHMH HKKHHMHCHHHHr eqHMH 6yjica Ba, 
aKCHHqa, HKKHHqn T. HHHr xap 6np eqHMH 6HpHHqHCHHHHr eqHMH 6yJica, eKH hk- 
KaJia T. eqnMra ara 6yjiMaca, y  ^ojiAa 6y  hkkh T. TeHr KyqjiH (sKBHBaJienT) T. 
AeftHAaAH- Arap f t(x) Ba f,(x) (JiytiKUHsuiap —  pauHonaJi Ba ^eq 6yjiMaraHAa yjiapAaH 
6npH Kyn^aA CyJiwaraHAa f^ x )  =  f t (x) T . Kacp-pauHOHaJi T . fleO aiaJiafiH. Boui-



486 yPABHEHHfl MATEMATHMECKOfl <I)H3HKH

i^aqa cys SHJiaH aATran^a, Kacp-pautfOHaJi T . Aa HOMa-bJiyM 6y  T . ^a rn  a jire6pamt 
KacpHHHr MaxpaxHAa i^aTHamaflH; CyHAafi T . jiapHH eiHiu 0jire 6paHK T. jiapnw e w u irs
KPJITHpHJiaAH.

K,. flHO^aHTOBbi ypaBHeHHH, TaJiya Teopna, HppauHOHaJibHOc ypaBHeHue, Jlora- 
pu<{>MHqecKoe ypaBHeHHe, TpnroHOMeTpHMecKoe ypaBHeHHe, TpaHcueH«eHTHoe ypae- 
HCHBe.

A a sO .: 3hu,. 3jkm. M3TeM., t .  2, rocTexH3flaT, M ., 1951; C. H. H o B O c e j i O B ,  CneijHajib. 
Bwfl Kypc sjjeMeilTapHoB ajirefipu, (Bbicm aa mKojiaa, M ., 1956.

yPABHEHM ^ MATEMATHHECKOfl <t>H3HKM— MATEMATHK 4>H3HKA TEH r- 
JIAMAJIAPH — xycycHH ^ocHJiajw ah4>4> epeHUHaJi TeurjiaMaJiap, myHHHr^eK 6aKtH 
BUTerpaJi. (k- HHTerpajibHue ypaBHeHHa) Ba HHTerpaJi-AH^epeHUHaJi TenrJiaMaJiap. 
M. (}). t .  Ha3apHHCH xycycnfl ^ocnjiaJiH flH$4)epeHu,HaJi TenrjiaMaJiap Ha3apHJiCHHHHr 
i^hcmh 6yjui6, MaTeMaTHKaHHHr Couin;a 6yjiHMJiapHra qaMCapwac 6oFJiHiyiHp (k Kpae- 
Bbie 3a/ia'iH, AHaJiHTH>iecKaH Teopnn AH4«{iepeHu.HaJibHux ypaBHeHHfl). AcocaH M. 
i .  ^yfliiAarH KypuuHuiAa SyJiaAH:

/ = i

t y  epfla a ,y =  ciji, fcj, c, f  Jiap x.it . .  . , xn (n > 2 ) aspryMeHTJiapHHHr 6epHJl- 
ra n  $yHKUHHJiapH. By TeHrjiaMaJiap eMHMJiapHHHnr xoccaJiapH |a ,*  — A.| =  0 xapax- 
TepHCTHK TenrjiaMa HJi^HSJiapHHHHr imiopajiapHra Kyn 6ofjihi$ 6yjiaflH. Arap ^aMMa 
m iA H 3jiapH H H r H iuopaJiapH  6hp x h j i  6yjica, (*) TeHrJiaMa MJiHiiTHK T H nA arH  Ttw jia- 
Ma a s 6  aT aJiaA H , arap  6np HJiAH3HHHr HiuopacH ^ojiraH (n —  1) H ji/iH3./iapHHHr w n o -  
pacnra napaMa-K,apuiH 6yjica, TeHrjiaMa rnnepSojiHK THnAarn TeHrjiaMa Ae6 ataJiajiH, 
a r a p ,  6np h j i a h 3  H O Jira TCHr -6yjiH6, ^ o j ir a H  HJiAH3JiapHHHr m n o p a C H  6np x h j i  6yjica, 
(*) TeHrjiaMa napa6ojiHK THnAarn TeHrjiaMa Ae6 aTaJiaAH; HJiAH3Jiap HiiiopaJiapHHHiir 
CouiK;a KOM6HHaimsJiapH xaM ypraHHjiraH.

X,ap xhji crauHOHap npoueccJiapHH (^jieKipocTaTHKa, MaiHHTOCTaTHKa, CHiyiJiMaft- 
AiiraH cyroi^jiHKHHHr noreiiUHaJi ^apaKara Ba/tBJT «t6MJiapHH) ypraHHiu sjuiHnTHK 
TimAarH TenrjiaMaJiapra ojih5 KeJiaAH. y jiapnimr. Shc - coaaacH A« =  0 (Jlanjiac) Ba 
A u =  c (riyaccOH) 'icHrjiaMajiapH, uiyHHHrAeK Bftjiep TeKinnpran \u - \ - k u  =  0 TeHr- 
jiaMa «a nojiHrapMOHHK TenrJiaMaJiapAHp riojiHrapMOHHMecKasi (JiyHKUHa).

Ilapa6ojiHK THnAarH leHrjiaMaJiap Htcw^JiHK jhisasyBMaHJiHK, AH«Jj4>y3ns, yTKa3ys- 
mh nry^HTJiapAa a/teirrpoMarHHT lyjiKHHJiapnHiir Tap^aJiHiun, ^onyuiOK cyioi^jiHKnHHr 
xapaKaiH Ka6n (j)H3HK ^oAHcaJiapHH ypraHHuiAa ^ochji feyJiaAH. ByjiapHHHr sh t coa- 
A«<ch hcchhjihk jrrKa3yBMaHJiHK TeHrjiaMaciiAHp. fHnepSojiHK THiiAarH TeHrjiaMaJiap 
ly rau i My^HTJiapHWir Te6paHHmjiapH TyFpHcHAaru MacaJiaJiap Ba 3jieKipoMarHht re6- 
paHHuuiap lyrpHCHAarH MacaJiaJiapHH ypraHHuiAa ^ochji 6yjiaAH. ByjiapHHHr aiir coa- 

du d2u d2u
Ajich ^ - = n 2Au KypHHHUiAarH iv ji^ hh lenrjiaMacHAHp (SfiJiep, 1759). =  0

TerirJiaMa yMyH (Tphkomh,1923) ; /> 0  (— o o < a :< o o )  npnM tckhcjihk sjijihuthkjihk aoHaCH 
CyjiaAH, y  <  0 sipnM tckhcjihk rHnep60JiHKJiHK 30Hac» 6yJiaAH, y  =  0  TyFpH MH3Ĥ —  
n-ipaOojiHKJiHK 30HacH 6yjiaAH; 6y lenrjiaMa apaJiam thnA arn TeHrjiaMaAnp. 3ftJiep, 
iI-uiaM6ep, Jlanjiac, Phmbh, <J>ypbe Ka6H Mam^yp MaieMaTHKjiapHHHr HuuiapH M. $ . 
t .  hh eM HUira 6aFH U w iaH raH .

A flaG .: A. H . T r x o h o b ,  A. A. C  a m a p c  k h ft, ypaBHeHHH MaTeMaTH«i€CKoft (})H3HKH, 
f*HTexH3flaT, M ,  1956; P . K Y p a h t ,  r B J X b f t e p T ,  MeTOflbi MaTeMaTHqecKoft 4)H3HKHy 
t i  1 — 11, rocTexH3^aT, M ,— J\., 1951.

yPOBHfl JIHHHH — CAT^ (flAPA)KA) HH3HKJIAPH — hkkh yji-ioojiH cKajiHp 
m x, y) MaftAOiiAarH MH3HK,Jiap 6yjiH6, yjiap yMyn u(x, y) =  C; Ta6HHftKH, 6yHAa 
« i .  y) h h h t y3JiyKCH3 xycycnfl ^ociuiaJiapra sra 6yjiHUiH Ba 6y ^ocHJiaJiapHHHr 
ijaiiMacH 6hp Bai^iAa HOjira aftjiaHHfi ^oJiMacjiHTH T»jia6 ^HJiHHaflH. C  ysrapwac mhh-

/ = l /= i
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AopmiHr ^ a p  6hp nnflMaTHra Tafim 6«p C. q. moc KeJianH. C. i .  6ftp-6npn 6n.naH 
KecHinMafiAH. CKaJiap MaftflOHHHHr rpaflHPHTH (i^. Oojie CKajmpHoe) MafiAOHHHHr ^ap 
6np HyK,TacHAa C  i .  ra  ^TKa3HJiraH HopMaji 6yftHqa ft$mnan,K.

A aaG .: H. E. Ko*jhh, BeKTOpHoe ncqHCJieHHe n Haqajia TeH30pH0r0 hchncneHHH, Hsa-bo AH 
CCCP, M., 1951.

yPOBHfl nOBEPXHOCTH — CATX, (aapawa) CHPTJIAPH — u(x, y, z) CKaJinp 
MaftflOHfla u(x, y, z) = C  rm r j i  aMa 6ujjan aHHi ĵiaHaflHraH cnpTJiap [u(x, u, z )  g m r 
^aMMacH 6wp R a i^ w i HOJira afiJiaHMaftflHiaH y3JiyKCH3 xycycnft ^ocHJiaJiapn 6 o p ]. 
)^ap 6np C. c. r a  C y3rap,Mac MHf;flopHHHr y3 î HHMaTH moc KejiaflH. TeKaiHpHJiaer- 
raH 6yTyH c o ^ a  6y cn p T jiap  6njiaH myH flaft lyjiflHpHJiaflHKH, yHHHr ^ap 6«p Hy^ra- 
CH^aH 6HTTa Ba (J)a^aT 6HTra C. c. yTa^H. PaBuiaHKH, C. c. 6np-6npH 6miaH 
KecHuiMafiflH. CKaJifip MafiflOHHHHr rpa^HeHTH (^ .  nojie cKaJiflpHoe) ^ap 6 « p  Hy^Ta^a
C. c. HH«r y u ia  H y n ra c w a a  fTK33HJiraH HopMaji 6yfima  ftyHaJiaflH.

A j a 6 .:  H . E. K o q n h, BeKTopnoe wcMHC/iCHHe h uaqa/ia TeH30pHoro HcmiCJieHHA, Hm -bo 
AH C CCP, M ., 1951.

VCEHEHHA5! flHPAMHUA — KECHK flHPAMHflA — nnpaMHAaHHHr fa.) §h 
^nppaJiapHHH acocnra napaju ieji paBHm.ua kcch6 yTaflHraH tckhcjihk 6njiaH acocH 
opacHAaiH i^hcmh. MyHTa3aM nnpaMHAa^aH j^ochji ^HJiHHraH K. n. MyHTa3aM K. n. 
^ e 6  aiajiaflH. K. n. acocH flarn Kyn6yp^aKHHHr n  yqjiapn coHHra i^apa6 n  6yp*iaKJiH 
K. n. ^eC aTaJia^H. KecyBqn tckhcjihk 6hjmh K. n. HHHr acoc reKHcjinrn opacnaa- 
t h  Macoc|)a yHHHr 6aJiaHflJiHrH np6 aTaJia^H. 301- pacMfla ABCA'B'C'  yw6ypqaKiH 
K- n. TacBnpjiaHraH; ABC  Ba A'B'C'  ynfiypqaKJiap K. n . HHHr acocJiapn %e6 aTaJia- 
flii. Arap K. n. MyHT333M 6yjica, y ^o ji^a  Tyjmi  ̂ nnpaMHflaHHHr SL  anofJieMacHHiurf 
(^.) KL  KecMacH K. n. HHHr anoijjeMacn Ae6 âTaJia/(H.

301-pacM. 3 0 2 -pacM.

AcocJiapHHHHr K)3JiapH q Ba Q, 6ajiaHAJinrn h 6yJiraH K. n. HHHr ^a>KMH ^yftn. 
flarn (JiopMyjia 6HJiaH ^HCo6jiaHaflH:

V ^ h l q  +  Q + V q^Q )-

KecnK KOHyc 6HJiaH cojiHmTHpifHr (k,. YceqeHHbifl KOHyc).
yCEMEHHblH KOHyC —  KECHK KOHyC —  K O H ycH rar (k,.) k c o b ih c h h h  a co c n - 

ra napajuieji Kecn6 jfryBHH tc k h c j ih k  6HJiaH acocH o p acH fla rn  k;hcmh. TyFpH flOHpa- 
BHfi KOHycflaH ^ o c h ji  6 y jiraH  K. k . t ^ f p h  flOHpaBnfi K. k . (§ k h  K- k .)  %e6 aTaJia^H . 
KecyB>iH TeKHCJiHK 6HJiaH K. K. HHHr acocH opacH^arH Maco<}ia yHHHr 6aJiaH#JiHni 
*e6 aTajraflH . S KOHyc 6HJiaH yHHHT acocnra napajuicji a  TeKHCJiHKHHHr KecnmyBH- 
AaH ^ o c h ji 6yjiraH tg k h c  (Jinrypa (302-pacM ) K. k h h h t  ro^opHrH acocn ae6 aja/ip-
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a n , i ’ KOHycHHHr Q a c o c n  s c a  K. k . HHHr nacTKH acocH  ^ e 6  aTaJia^H . A ra p  K . k .  
H iinr K n^opnrn  Ba nacTKH acocjiapH H H H r loaJiapn  m o c  paBHiufla q Ba Q, 6ajiaHflJiHrH 
s c a  h 6 y jic a ,  y  ^ o j i^ a  nawMH HjyflH^arH (})opMyjia 6HJiaH ^HCoCjianaAH:

^  K.k. =  ~ ~ 3 ~ ^  9Q  ) '

A ra p  q Ba Q moc paBHUifla  (r )  Ba O(R) ^onpajiap iC3JiapH 6yjica, y  ^oji^a K. k..
X,a5KMH

V =  -^-Tihfr2 + R 2 +  rR)

4iopMyjia CHJiaii H$OAaJiaHaflH. K. k . ^ ochji ^ hjihiu y iiyH TeHr eHJiH TpaneuHOHH 
yHHHr cHMMeTpHH yi^H aipo(j)H/ia afljiaHTHpHiu §kh TyFpH 6ypnaKJiH rpaneuHflHH acoc- 
jiapnra nepneHflHKyjmp tomohh aTpo([)Hfla aftjiaHTHpHiu KepaK. KecHK nnpaMHflara 
cojiHuiTHpHHr (i^. yceqeHHaa nnpaMHAa).

y C J IO B H A H  B E P O J lT H O C T b  —  U IA P T J IH  3X,THM0J1. B  Bo^eaHHHr A  uiapT.ua- 
rn  inapTJiH s^thmojih P(B/A) 6HJiaH 6eJirHJiaHa^H Ba A  Boi^eaHHHr P(A) s^thmojih 
iiojiflaH (J>apî JiH 6yJiraHfla MatHora sra  6yjiaflH. P (B /A ) uiapTJiH s^thmoji

P ( A B )
P ( B I A ) =

(fiopMyjia 6HJian aHH^jiaHa^H, 6y  ep^a P ( A B )  — A  Ba B  BO^eaJiapnHnr 6np Ba^T^a 
lf)3 6epHIU S^THMOJIH.

UJ. 9. TymyHMacHHH A . H. KojiMoropoB 1930 hhjih aH'ia yMyMjiauiTHpraH. 
ByH^aH cyHf y  ^03HprH 3aM0H MapKOB npou.eccJiapHHHHr (i^.) MapKa3HA TymyHna- 
CHra aflJiaHHfi ^oji^h.

y C J lO B H A ^  C X O flH M O C T b  GecKOHCMHoro pa^a —  neKCira ^aTopnHHr U IA P T J IH  
00 

^ K H H J IA IU H U JH . A ra p  ^  KaT0P si^HHJiauiH6, |a,| MOflyjuiapflaH Ty3HJiraH i^a- 

i= i
Top ysoi^jiauica, y  j^ojiaa flacTJia6KH i^aTop mapTJiH, H-bHH Hoa6cojiioT a^HHJiauiaflH. 
Bynra Jlefi6HHU THnH^arn i^aTopjiap mhcoji 6yjia ojiaAH:

n = 1  n= 1

B y ^aTopjiap fl^HHJiamaflH, jieKHH yjiapHHHr ^a^JiapHHHHr a6cojiioT ^HHMawia- 
Phash Ty3HJiraH i^aTopjiap y30^jiauia^H. LUapTJiH si^HHJiamyBiH i^aiopjiap wyMJia- 
cHra ^yiiHflarH i^aTopjiap ^aM KiipaflH:

QQ 00

V  ( ~ l ) n ( 0 < 5 <  1); V  ( - 1 ) " - ^  (0  <  s < l ) .
n  lir* n 4 * *  n ln  n ( ln l n  n)6

n= 2 n = 3

fibcojnoT H^HHJiamyBMH ^aTopjiap^an (Jiapi^JiH yjiapoi^, uiapTJiH jikh h jiauiyBiH  ^aTop- 
Jiap ypHH ajiMauiTHpH iu  x o c c a c n ra  s r a  3Mac; -\ap 6 np 6 yH fla ii ^ a ro p ^ a  ^a^JiapH H H r 
ypm iHH  KeparHMa aJ iM a iurapH ^  i^aTopHHHr h h fh h a h c h h h  y 3ra p ra p H u i § k h  ^ a r r o  h ^ h h -  

jiamyBMHJiHrHHH 6y3Hui j^aM MyMKHH. PHMan TeopeMacnra acocaH, i^aTop uiapTjin 
SK,HnjiaiuraH,aa yH H H r jjaflJiapH ypHHJiapHHH uiyHflaft aJiMauiTHpHiu MyMKHHKH, CyH^a 
y irap T H p H J iraH  ^aT op iiH H r h h fh h ^ h c h  oji^HH flaH  CepHJiraH  ^ a p  ^aH^aft (leKJiH  eKH 
± « > )  B  co H ra  TeHr 6 y jia^H . M aca jiaH ,
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V 1 ( _ i ) « - i  , i i i

J ^ 2 n — l -  1 -  2  +  3  ~  4  +  • • - ^ 1112
n =  1

K aTop 6HTTa M y c6 ;n  x a / iA a n  k c h h i i  h k k h t 3  MaHt})HH j^an, K e j ia / in r a n  }{iuw6 ^ a f t r a

e3HJica, Ht.HH 1 — — — _L +  _L — —!___ — __ }___ — J_ j _
2  4 3 6  8  2k—  1 4k  —  2  Ak

KypHHHW fla e 3 ) if lc a , y  ^ o ^ a  ^ o c h ji O y j i r a n  ^ a ro p H H ii r  h h f h h a h c h  0 , 5  l n  2  S y jia f lH , 
a tH H  HKKH M apTa KHMHK 6yJI3,5H .

A f la 6 .s  r .  M .  c & H X T e H r o j i b U ,  ZJ,H(})i})epcHHHaji Ba HHTerpaji xhco6 Kypca, I I  t ., Tohi« 
KeHT, 1958.

yCJlOBHblE yPABHEHHH — LUAPTJIH TEHrjlAMAJlAP —  HOMaMyMJiapHHHHr 
6np i^hcmh y p n n ra  VJiapHiiHr 6 n p o p  fiy ji 6iu iaH  yjma6 ronHJiraH ^HftMaTJiapn ^yftHJi- 
raH  TeHTJiaMaJiap; 6 y  HOMatJiyMJiapHH y jm aui.ua  TacoflHijiHH xaTO 103 6epaflH. [^oji- 
raH  HOMatJiyMjiapHH e a ^ o j ia m ^ a  ojiaiRa uiapTJiH leHFJiaM aJiap cncTeM acHra 3Hr kh - 
hhk KBa,npaTJiap M eio ^ n  KyJiJiainiJiaflH (î . HaHMeHbumx KBaflparoB cnoco6).

yCJlOBHblfi 3KCTPE/ViyM (oTHOCHTejibHbifl SKCipeM yM ) —  UJAPTJTM 3KCTPE- 
MyM (hhc6hh SKCTpeMyM). Arap n-\-m y3rapyBMHjiH f ( x , ...........x n _j_ m) (t)yHKii,Ha

(-<1. .................  xn +  ...............xn +  J  =  0, i =  I, 2 ..............m

60FJiaHHUiJiap TeHrjiaMaJiapi/HH KanoaTJiaHTHpyBMH M0(x°............ x °  ) HyKTaHHHr
1 n-\-tn

6H pop aTpo({iH^a yHHHr fioiJiaimuiJiap TeHrjiaM aJiapiiHH KaHOaTJiainHpvBMH 6ap«ia 
(* i...........xn +  m) Hyî TaJiapH y iyn  f(xv..............xn +  m ) <  f(xo.............*o j  TeHrcH3-

j ih k h h  ^anoaT JiaiiT H pca, y ^ o ji/ia  f(xlt . . ., xn + m) ^y H K an a  M0 H y^T a^a  I I I .  s .  
ra sra 6yjiaflii.

$yH K U H H JiapH H H r LU. 9 . h h  T o n H iu  yM yn /Ia rp a n > K iiH n r  a im ^ iv iac  KyuaHTyBM H- 
Jiap MeroflH ^yjuiaHHJiaAH (i^. JlarpaH>Ka MeTOfl). OTHOCHTejibHbift SKCTpeMyM TepMH- 
HHra ^aM n^apanr.

AflaO.: r. M. <J> h X t  e n r 0 Ji b u, flHi})(t)epeHnHaji Ba HHTerpaji \ncol Kypcn, 1 t. Sfyya- 
neM aBK auip, 1951.

yCTOftMHBOCTb — TyPFyHJlHK. ZlH(j):[)epeiiuiia/i TeHrjiaMaJiap iHMJiapmiHiir 
T y pF yH jm rH  —  /(H '{).t)cpeim K aJi TeHrJiaMaJiap CH([)aT na3apH iicH H H H r My^HM TyuiyH M a- 
c h  6yjin6, M exaHHKa Ba T ex H H K afla rn  T a i6 H ^ j ia p n / ia  K aTTa  a^aM H H T ra s r a .  

J3,H '|)(j)epeiii!HaJi T e H rjiaM aJiap  cH creM acH  6 ep H JiraH  6y jicH H :

=  ft(t, xx........... xn), (i =  1 , 2 ..............n)
dx^

n\*>  ^ i i  • • *» * n h  v  —  *» • • *> i u  p j

x , (t).............  x„ (t) Jiap  6 y  CHCTeMaHHHr t =  t0 ^HHMaT^a 6ouuiaH iH q x0, x^, . . . ,

^HHMarJiap i^a6y ji ^HJiaflHraH e<iHMH 6yjiCHH. A ra p  SouuiaiiFHM K,HHMaTJiapH 
x  0, x9, ..., x  0 nau w y .ua  03 (jjapi^ nH/ia/iH raH  ^ a p  ^aH /iaft 6ouii^a cmhm t HHHr

x,aMMa i^HHMaTJiapHfla xL(t)................  (t) eqHMAaii w y ^ a  03 (Jiapi^ nHJica, 6 y  e iiHM
ly p F y H  eMHM fleftH JiaflH .

T .  H asapH HCH fla A . M . J lan y H O B  H u iJ iap n  My^HM ypHH T y ia f lH . K ynHH M a c h c - 
TeMaHHHr y H r io m o h ji^ p h  t r a  Qofjihk ; 6 y jiM a ra H  ^ o j u i a p  T eK innpnjiaA H ; 6 y  x,ojifla
CHCTeMaHHHr HOJib eMHMHHHnr, HTjHH xt=  0 , x2=  0 .........jcn = 0  i ih h t  (6 y  emiM M aBwya ne6
(})apa3 i^HJiHHa^n) TypFyHJinrH  T a/^H n; STHJiaflH. O /iaTfla 6 y n /ia fi vfljimap,n. h  tj)yHK- 
Uhh (0 , 0 , . .  . ,  0) nyi^Ta a Tpoi})Hfla T efljio p  ^ a T o p n ra  (i^. T e ftjio p a  psi^) eftH jiafla
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■Ba CHpHHMH^aH JOHOPH TapTHIJJIH MCKCH3 KHMHK ^aflJiapH  TaiUJla6^ K)6opH^a^H. yHAa
cncreMa

n
dxi V>
M — ^  Ptk Xk 

*=1
K^pHHHUiAa e 3HJiaflH. Arap P ik  MaTpnua xapaKTepncTHK HJiAHSJiapHHHHr ^at^H^Hfi 
itHCMJiapH Mawfinfl Cyjica, CHCTeMaHHHr HOJib eqHMH Capi^apop C^jiafln; arap  KaMH.ua 
6 h t o  xapaKTepHCTHK  Hji^HSHHHr ^a^H ^H H  ^ h c m h  Myc6aT C yjica , y ^oji^a CHCTeMa- 
tuuar HOJib enHMH Gap^apop SMac. By TeopeMaHH A. M. JlanyHOB h c 6 o t  s i r a H .  p ,/,  
MaTpHiiaHHHr c o $  MaB^yM xapaKTepHCTHK HJi^H3JiapH CyJiraH ^ojt^a 6 y  TeopeMa^aH 
^ eq  KaHflafi x y jio ca

/leKHH A. M. JlanyHOB TypFyHJiHKHH TCKUiHpHuiHHHr JlnnyHOB diyHKiiHACH flefi 
aTaJiaflHraH (J>yHKU.Hara acocJiaHaanraH 6om ^ a MeTOflHHH HpaT^H. (* ) cncTeMaHHHr 
y Hr  TOMOHJiapn t ra 6 o f jih h  6JjiraH ^ oji^ a  KynHHna yHr TOMOHJiapH t  ra ^aBpHft 
paBHUiAa 6 o fj ih h  6yjiran TeHrjiaMaJiap jfpraHHjia^H. By ep^ a A. M. JlanyHOB

=  p(t) x TeHrjiaM a eHHMJiapn TypryHJiHrHHHHr 8 >kohh6  KpHTepnfljiapHHH TonraH -
dt2
KeflHHrH HHJuiapaa TexHHKaHHHr pHBoauiaHHuiH MyHOca6ara 6ujiaH T. Ha^apHstcH 
K arra a ^ a M ro n ra  m ojihk  6 y ji^H . By H a a a p n a ra  6aFH uuiaH raH  w y a a  Kyn hjim hA hhi- 
flap Haiup a r a j iM o ^ a . By Ta^nnoTJiapHHHr Kyn»wjiHrH A. M. JlnnyHOB FOsuiapHra 
acocJianaflH.

Aiia6.: A. M. J l f ln  y h o b , OCmaa 3aAaHa 06 ycTOiiMHBOCTH flBHjKeHHH, rocTexH3/^aT, 
M-—Jl„ 1950; H. T. H e T a c B ,  ycTOflHHBOCTb flBHJKeHHH, H3fl— bo AH CCCP, M.—JI., 1962.



4>A KT0P- rPynilA  —  <t>AKTOP- TPynriA. G rpynnaHHHr (15.) HOpMaJi 6fjiya- 
qncH H Syftnija (t .̂ HopMaJibHhift #ejMTejib) fbaKTOp- rpynnacn —  9JieMeHTJiapH 0  
rpynnaHHHr H  k;hcm- rpynnaca 6f&ma *;yuiHHjimc chh^mjbfw (15. Kjiacc) 6fa raH  2  
rpynnaflHp.

Z  fla rp y n n a  onepanHJUiapa fiyH^afi KHpHTHJiaflH: h k k h tb  i^ iu h h jih k  c h h ^ h h h  
(G rpynnaHHHr h k k h  s jieMeHTHHH) KynaHrapHui yqya jjap  6hp  cHH^AaH 6HTTa#aH 
HaMyHa ojihui, yjiapHH G rpynnaH m r rp y n n a  MaiHOCii^a KynaftTHpmu aa 6 y  Kjfaaih1- 
Ma TerniujiH 6yJiraH ^yuiHHJiHK chhiJw hh i^apaS mh^bui KepaK. HopMaJi SyjiyBHH ^h- 
cogJianraH H  rpynnaHHHr xoccaJiapH^aH cjxjft^aJiaHHJiraH^a Z  rp y n n a fla  6yHflaft r a t -  
pnfJjjianraH KynaftTHpnui aMaJiH ^yum aaH K  aiHtjwiapH HaMyHaJiapHHHkr Taco>AH$H& 
TaHJiaHHui»ra Sofjihi^ SMac SKaHJiarH ocoh hcC ot ^HJWHaflH. Z  rp y n n a a a  TecKapw 
ajieMeHTra yTHiu onepanM CH  ^aw uiyHra Jx u ia u i TatpH^iJiaHa^H. 4>.- r .  G /H  6 m m  
CejirHJiaHaflH.

MaxcycMac MaipHuaJiapiiHnr cnajiap MaTpnuajiap k;hcm- rpynnacH 6jfiHqa ojiHHraH 
rpynnacHHHHr <& - r. cnra mhcoji i^hjihS fleTepMHHaHTH 6npra TeHr SyjiraH MaTpHua- 
Jiap rpynnacHHH Kypcaraui MyMKHH.

AasS.: A. r .  K y P  o m, Teopn;i rpynn, rocTexna^aT, M—Jl„ 1953,

0 AKTOPHAJI — <l>AKTOPHAJT — 1 Aan raftHH 6np n HaTypaJi coH raia 6yjiraH
n

6ap ia  naTypaJi cOHJiapHHHr KynaftTMaCH. <I>. n! =  1 -2 .3 - . ,  . «  —  j " !   ̂ <>HJiaH Oeji-

1=1
_ rHJiaHa^H. <1>. cy3H H H M m ia  f a c to r  —  KynaftTyB4H c y an a a H  K ejw S  tH t^ a H .  <1>. h h h p  

yMyMJiauiTHpHJiHuiH raMMa-(f)yiiKii,Ha/iHp ( V ) .  n KaTTa 6y jiraH j?a  <1>. h h  Ta^pHfinfl 
}(Hco6jiaiu y q y n  C rap jiH H r c})op,\iyjiacH^aH ( ^ . )  (jjoft^ajiaHHJiaflH.

MaTeMaTHKaAa 4>. w y aa  xnjiMa- xh ji (jiopMyjiajiapjia, uacajiaH , TefiJiop i^aropH^a 
(^ . Tefijiopa pflfl), nojiHHOMHaJi KOBcp^nmieHTJiapfla (k .)  sa  uiy Ka6u ^opM yjiaJiapjia 
HuuiaTHJiaflH. Tai>pH({)ra f-Hfioan, 0! hh  6nprg  TeHr ne6 o jihiu i^a6yji i^njiHHraH.

<I>AJTECA T E O P E M A  —  <I>AJ1EC T E O P E M A C H  —  sjieMenrap reoMerpHsiHHHr npo- 
nopuHOHaJi KecMaJiap x a i ^ a r H  TeopeMajiapHjtan 6npH. TeopeMa: a ra p  6ypnaK  tomoii- 
Jiapn^an 6npH^a yHHHr yqnaaH tfouijiaf) y3apo TeHr KecMajiap eTK,H3HJica Ba ( y  
KecMaJiapHHHr yqjiapn  opt^ajm fypiaKHHHT hkkhhmh tomohhhh KecyBqn napaJiJieji 
T^FpH MH3Hi ĵiap yTka3HJica, y j^ojifla hkkhhhh TOMOH^a jjaM y3apo Tenr KecMajiap 
awpaTnjiaflK, <t>. t .  h h h t xycycnft >;oji» yq^ypqaK ypTa mh3hfhhhht 6at3H xocca- 
JiapHHH Ht))OAaJiaftAH (k;. Cpe^HHH jihhhh, 2°).

AAa6.: H. A. T j i a r o j t e  b, SjieMEHTapHaa rerjMeTpna (njiaHBmeTpH*), Yiineftrn3, M., 1941.

<DEAOPOBCKM E T P y n n b l  —  <t>EAOPOB r P y n f lA J lA P H  —  reoMeTpHHHHHr Kpng- 
TaJiJiorpa^Hafla HuiJiaTHJiaanraH TymyH«acH. A r -p  KyftHjjarH yMTa uiapT 6awapHJica, 
EflKJiHfl $a30CHHHHr opTOroHaJi aJiMauiTHpHuuiapH TynJiaMH <t>. r. «e6 arajia^H: 
1) 6y  rynJiaM rpynna (k;.) ^ochji KjHJiaflH; 2) tj)a30HHHr s;eM OyjiMaraHAa 6HTTa M 
HyKTacH yqyH myHflaft r coh MaBH<yflKH, MapKa3H M ny^Tafla Ba paanycH r 6yjiraH  
map HMH^a roMOJiorHK nyivrajiap ftjfy (AHCKpeTJiHK mapTii) (i .̂ roMOJiorna); 3) uiyH-
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jnafl R > 0  c o h  M3B>«yflKH, ([>a30HHnr HCTaraH woHHflaH R  paflH ycJin u iao  KecnO o ji- 
ra n fla  6 y  u ia p  HMH/ia M  H y n ;ia ra  r 0M0fl0rHK 6 y jiraH  nyi^TaJiap M aB *yfl 6 y ja f lH . 
2 3 0  Ta y>) y jim objih ^ a p  x h ji  <t>. r .  6 o p  (O e^opoB , 1890).

A ^ a6 .: C. A . B o r  o m o ji o b . Ru b o a  npaBHjibHux chctcm no cnocoSy OeflopOBa, H3fl— bo 
«Ky6yM», 1932— 1934; H. H . < t c  A o p o « ,  C hmm6Tphh h cTpyKTypa KpncTajijiOB, O chobhmc pa- 
6o t u , M3fl— bo A H  C C C P , M ., 1949.

4>EAEPEAXA TEOPEM A — 4>E«EPB A X  TEOPEM ACH: Ty^^H3 Hyi^Ta afljiaHacn 
bmkh iH3HjiraH aftJiaHara Ba eiiAoui MHSHJiraH yMTa a fljianara  ypHHaAH (^ . OKpyw- 
Hocrb fleBHTH totck) .  T ^ i^ m  Hy^Ta afljiaHacn CHJiaH hmkh MH3HJiran afljiaHa Ba 
Shaodi MH3HJiraH afljiaHaJiapHHHr ypHHHiu HynTajiapii <I>eftep6ax HyipaJiapH ^ e 6  aTa- 
jiaflH. E y  TeopeMa yHH hcCot a m f t  hcmhc MaTeMaTiirH <J>eftep6ax homh CnjiaH
aiaJiaflH.

A fla6 .: C . H. 3  e T e ji b, HOBaa reoMeTpHa TpeyrojibHHKa, yqne,nrii3, M „  1962.

0EPMA BOJlbUlAH TEOPEMA, hjih <UepMa BeJiHKaH TeopeMa — <l>EPMAHHHr 
KATTA TEOPEMACH — n .  OepMaHHHr xn-\-yn= z n TeHrjiaMa eMHMJiapH Myc6aT 6y- 
TyH coHJiap 6njiaH Hcjio^aJiaHMaft^H ^eraH ^atBocHflHp (6y ep^a n— HKKH^aH Karra 
fiyxyH coh). n. OepMa 6y  TeopeMaHHHr a>KOHH6 hc6othhh TonraHJiHrn ca e3HHira 
jnofl 6yjiMaraHM ywyH (6y  scJiaTMaHH n .  OepMa flHO^aHT khto6h  ca^HtJiacHHHHr ohhh 
BtofiHra e3raHj yHH KejirapMaraHH ^a^nna  Ma-bjiyMor 6epraH 6vJiHuiHra i^apaMafl, 6y  
TeopeMa ^anysraMa yMyMHft ^OJifla hc6o t ^jthjiMaraH (Ba pa^ HHJiHHMaran). <I>. k . t .  
hh aftpHM KvpcaTKHMjiap Ba KypcaTKHqjiap rpynnacH, MacaJiaH 4002 aafi Karra 6yji- 
MaraH 6apqa n Jiap ynyH hc6 o t i^HJiHrara Myaccap 6yjiHHaH. 1907 Ahjih O . k. t. hh 
eiraH KHiunra 100 MHHr HeMHC MapKacn MH^opHfla MyKoijioT stjioH ^hjihhah. IIIyH- 
ash  KeflHH 6y TeopeMa ^aMMara MawiyM 6yjin6 ^oji^h Ba yHH hc6o t STHiiira ypH- 
HMHJiap Kyn 6yJiAH. B y  MyKO(J)OT TepMaHHH^a GyjwO yTraH i^axop HHcjuinuHHJiap 
(nyjiHHHr i^aflpH nacaflHiUH) HaTHwacHAa aJiJia^anoHJiap 6eKop ^HJimiraH. JleKHH 

k. t. j^o3Hprn Ba^Tfla ^aM aHMa i^h3h^hui yftporaaH, MyHKH yHH eqHiii ajire6paHK 
coHJiap Ha3apH!icH/(a Myi^yp Ma3MyHJiH hhth ycyjuiap sipaTHUiHH TaJia6 i^hJia^H.

A *a6.: A. fl. X h h h h, BcjiHKan TeopeMa OepMa, FocTexH3AaT, M ., 1932; B. C e p- 
i h h  c k  h  R,  PeineHHe ypaBHeHHft a  u,ejiwx 4 H C / ia x ,  nepeB. c. rio/ibcKoro, <t>H 3 M a T rH 3 ,  M ., 1961,

4>EPMA BEJIMKAH TEOPEMA — î . 4>EPMA BOJlbUlAfl TEOPEMA. 
«I>EPMA M A JIA fl TEO PEM A  —  4>EPM AHHHP K H H H K  TEOPEM ACH —  SftJiep

TeopeMacHHHHr (i^.) MO#yjib m =  p T y6 c o h  6 v jiraH flarH  x y c y c n i l  ^ojiHflHp. <I>. k .  t .  
CyHflafl Tai>pH(j).naHaflH: a r a p  p Ty6 c o h  6 y jic a ,  y  ^ o j i^ a  ap =  u (m o d  p). a c o h  p r a  
fiyjiHHMaflflHraH xojina 6 y  TeopeM aflaH ap ~ 1 =  1 (m o d  p) k c jih 6  MHi^aflH. B y  TeopeMa- 
h h  (}>paHuy3 o jihm h  F lbep  OepM a KauitJ) STraH. B y  xeopeM a OepMaHHHr KaTTa Teope- 
Ma Jie6  aT aJia^H raH  T eopeM acn^aH  (jiap^ ^ h jih u i y iy H  khm hk TeopeM a fle6  aTaJiraH .

4>HBOHAHMH IIOC JI EflOB ATEJI bHOCTb (P»fl) — 4>HBOHAMHH KETMA- 
KETJlHrH (KATOPH) — an - f  i =  on +  an _  i peKyppeHT ^onyH SyflHwa Ty3HJia- 
Anran conjiap KaiopH: 1, 1, 2, 3, 5 , 8 , 13, . . ., k m h  KeTMa-KeTJiHKHHHr yMHHMH- 
Xan 6ouiJia6, xap 6np ^a^H y3H^aH oji^HHrn hkkh j^aflHHHHr ftHPHHflHCHra Tenr. 
*S> k, - k .  hh HTaJibHH MaTeMaTiirH $H6oHa>iMH (1202) ^yeHJiapHHiir KynaflHiUH TyFpH- 
ni/jarH MacaJia MyHoca6aTH 6HJiaH KHpiiTraH. <l>. k .- k . KaiiTMa KeTMa- KeTJiHKJiap- 
imiif (n. Bo3BpaTHan nocJieflOBaiejibHOCTb) xycycnft ^oJiHflHp. <1>. k ,- k. HHHr n- 
^a^HHH n co h  op^a-iH ouiKop n(j)o^aJiafl^HraH (J)op.Myjia 6op:

a n ^ J ^ L r n  + ^ Z l i .  rl= l ± V I ,  r, =
r% r i  1 ri —r\  2’ 1 2 2

A H .  H . B o p o 6 fa e b , Mnc-na OHeoHaqqn, rocTexH3flaT, M ., 1951.

<J>HB01IAHHH M H C JIA — <l>HBOHAHHH C O H JIA P H . 122 5  A hjih n n s e  u ia ^ p H ^ a  
Ph-vi HMnepaTopH h u i th p o k  S T ran  T ypH H pjiapaan  6npH jia  y rn a  B a i ^ a  » ;y ^ a  ycra j^h- 
coOjianran ^hco6ih  <J>ii6oHa'iqHra 6yH,naft M acaJia 6epHJiraH: 5 ra oprrHpHJiraHfla
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jjaM, 5 ra KaMafiTHpHJiraHfla j;aM tJjihi^ KRa/ipaT 6yjra6 ^ojiaBepypqH TyjiH^ KBa/ipaT 
tohhjichh. B«po3 yfljia6 TypH6 <I»H60HaHiH sjacaJiaHHHr chhmhhh Tona/jH:

(s,- 5-(S H ^+5-(sr
B y  MacaJiaHH yMyMHfl KypHHHUi.ua e3H6, yHHHr iuapT H ^a ^aT H aw raH  y q  coh hh  T ona-
MH3!

( f  f -  ( f ) ’ . ( f ) ’ + ‘

B y  yn coh bhh^  KBa/ipaTJiap 6yjin6, aftnpMacH z 6yjiran apmJiMeTHK nporpeccHH- 
HHHr KeTMa-KeT KejiraH ^a^JiapnflHp. B y  coHJiap C>. c. ^e6 aTajia/yi. A^aCHeT^a 
OH6oHamH KeTMa-KeTJiHrn (^aTopH)HHiir ^afljiapn J^aM 6at3aH O . c. fle6 lopHTHjiaflH,

Aflafi.: B. A. Ko p f l e MCKBS.  MaTeMaTH'ietKaa cMeKajiKa, tI>H3MaTrH3, M. 1963.

<!>HryPA rEOMETPHHECKAfl —  TEOMETPHK <l>HryPA —  TCKHCJimmani §kh
(J)a30flarH Hy^TaJiap rynJiaMH. T. (J). Hy^TaJiapHHHr qeKjiH TynJiaMHra xaM, qeKCH3 
TynjiaMHra ^aM sra 6yJia ojiaflH. MHCOJiJiap, nyFja, yn nyi^ra, KecMa, Hyp, TyFpH 
mh3hi^, yq6ypqaK, reTpas/ip, afijiana, (fia30 —  r .  Ran nCopaT/inp.

4>HryPHbIE HHCJIA (hjih k- yrojibHbie qncjia) — <!>HryPAJIH COHJIAP (§kh 
k 6ypqaKJiH coHJiap) — KypHHHiHH K,yHHaarHqa 6yjiraH 6yTyH coHJiap:

n +  (k —  2) n (n ~ l ) t 6yH^a « = 1 , 2 ,  . . .

CiHrypaJiH coHJiap 2- TapTH6jiH apH(J)MeTHK j^arop (i^. ApH(J)MeTHqecKHft pa^) ^ochji 
jyuiaflH. k =  3, 4, 5 6yjiraH/ia <J>. c. yq6ypqaKJiH conJiapra, KBa/ipaT coHJiapra «a 
neHTaroHaJi coHJiapra (k. rieHTaroHajibHbie qncJia) aftjianaan. 0 .  c. TyppHCH^a 6yH- 
flaft acocnft reopeMa ypHHJiH/iHp: xap i^aH/iaft HaTypaJi coh KynH 6njiaH k  Ta k  6yp- 
qaKJiH coHJiap hhfhhahch KypHHHUiHna, MacaJiaH, KynH fiHJiaH x y p n a  KBa/ipaT coh 
HHFHHflHCH KypHHHIUHfla TaCBHpJiaHHUIH MyMKHH. By TeopeMaHii OepMa aHTraH OyjinO, 
Kouih hc6ot siraH . <I>. c. HHHr TapnxaH 6hphhmh cncTeMaiHK ypraH iuiH uiH  Hhkom;ix- 
HHHr «ApH<j)MeTHKara My^a/wiiMa» KHTO6Hfla 6aeH STHJia^H. YqfiypqaKJiH coHJiapHtnir 
yq yjiqoBjiH ijiasoflarH cj)a3onHH aHajiorjiapH nnpaMH^aJi (TeTpas/ipHK) coHJiap ac6 
aTaJiaAH. nnpaMHAaJi coHJiap MyHTa3aM nnpaMH/ia j^ochji ^HJiyBMH 6np xhji mapjiap
COHHHH H(j)0/(aJiaft/(H.

<t>. c .  K 0M 6H H aT0pH K a^a, u iynH iir/iC K , co H Jiap  i ia 3a p j« ic n , ia  H a T yp a J i i^aT op  c o ,i-  
jiap H H H H r 6 n p  x h j i  .g ap aw aJ iap H  h h f h h a h c h h h  x » c o 6 jiau i/(a y q p a i w i .  <I>. c .  ^ a / t n u i n  
)^ h h / ih c to h ,  X H T oft, B a sH J iO H  Ba  F p e n n s i/ ia  M a iJ iy M  6 y j i r a H .  E B p o n a  M aT e M aTH K Jiap n  

4>. c .  h h  (a +  b)n 6HHOMHHHr eftH JiM acH fla rn  K 03(j)tbH uH enT jiap  a e 6  a T a m ra H , 6 y iw a  
n =  1 , 2 , 3 , . . .  I la c K a j iH  T p e y ro j ib H H K , M H o r o y r o j ib i i b ie  q n c - ia  T e p M H H J ia p n ra  x,aM 

t^apaHr.
4>J110EHTA — <t>J110EHTA — B a ^ rra  6 o iv ih k  6 y ju a H  y s ra p v B q n  M H i^opiiH  Hj>o- 

/la jia iu  y q y n  H . HbiOTOH tom ohh/^3H  KHpHTHJiraH TepMHH 6 y jin 6 , y  ^osw p 3 ck h p h 6  
^OJiraH. O ji io k c h s ,  O jh o k c h h  HCHHCJieHHe TepM HHJiapnra xaM ^apaH r.

J la T . f l u r e  —  oi<H m , (j)jiioeHTa— O K yB qn.

AAa6.: K. A. P u C h h k o b . HcTopHa MaTeMaTHKH, M ry, 1960.

•WllOKCHfl HCMHCJIEHHE (reopHfi (})jiiokchh) — <1>J1K)KCH5U1AP ^HCOBW 
((j)jiiOKCHHJiap Ha3apHiicn) —  qeKCH3 khhhk MHKAOpJiap aH aju i3H, /iH<j)({>epeHUHaji na 
HHTerpaJi xnco6nHHr 9Hr OoiujiamHq uiaKJiH. ct>. >;. hh H. Hbi0T0H npaTran Ba 6y 
^HC06 HHTJ1H3 MaieMarHKJlapHHHHr HUlJiapH/(a pHBO>KJiaHTHpHJiraH. HblOTOHHHHr <3-. -1(. 
flarH CHMBOJiHKacH HOK,yjiaft 6yjiH6, yHH /iH[|)(fjepeHnn;ui ^hco6hhht Jleft6HHU wcpufi 
K,HJiraii chmnojiHKacH chkh6 MHKapraH. JleftfinHii KHpnTraH chmbojihk3 ^oaup xau 
HiujiaTHJiaflii. Bai^Tra 6 o f j ih h  6 y jiraH  x ,  y ,  z ,  . . .  y3rapy iiqH  M HKflopjiapnn H b io ioH
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^ jn o e irra jia p  fa .)  ae fi, yjiapHHHr y a rap m n  (skm b) TesnB rm iii 4w sokch»»»p ^eS  n n -

raH Ba x , y  , z , • • . (C h p h h ih  (JvnoKCHHJiap), x , i / , z , . . .  (hkkhhmh 
4>fliOKCHflJiap) KypHHHUi^a SeyirnjiaraH Ba j$oKa3c>. EiiHoSapHH, t^JHOKCHsuiap (j)jnoeH- 
TaJiapflaH Ba^T 6 y flH ia  oJiHHraH ^ocHJiaaapflHp. <t>Ji'oeHTaflapaHHT qeKCH3 khmhk y3- 
rapHQuiapHHH HbiOTOH MOMeHTJiap fle6  aT a6 , O c h m b o ji  SHJiaH 6 e jirH jia raH  (6y  chm- 
b m  $ jn o « rraH H H r flwjx^epeHUnajiHra moc K ejia^H). HbroTon b h k t momchtwhh O  6h- 
flaH, y  (JunoeHTa MOMeHTHHH 0</ 6HJian de-irH /iaraH. B at3aH  (})JiioeHTaJiapHHHr Mdxcyc 
CHMBOJiJiapH 'y  § k h  O y  (K B a^paT ypa chm bo jih ) k h p h th 6  TypHJiraH.

OjiioKCHfljiap Ha3apHHCH - a HKKHTa acocnft MacaJia i^yfiHJiraH: l)  6epHJiraH fiyjira 
Hapa6 MyaHHH naflTflarn ^apaK ar Te3JinrHHH annK;jiam (oniKopMac (tiyHKUHBHH ah(J>- 
(}>epeHUHaJuiaui M acaJiacn); 2) ^apaKaiHHHr MawiyM Te3JiHrEra i$apa6 MaiwryM sai^T 
nsK ^a 6 och6  yTHJiraH fiyjiHH aHHhjJiaui (HHTerpaJi ĵ hcoSh  M acaJiaca).

A a«« .s k . a . p  w 6 h h k o a, HcTOpHfl MaTeM aTHKH, M r y ,  1960; H . HbEOTOH, MareMaTH* 
secKHe pa6oTbi, M .—Jl., 1937; H. H b i o t o h , MaTeMaTHqecKHe Haqajia HaTypa/ibHofl 4»*J1oco(J>hh, 
b kh. «Co6paHHe cowHeHHft A. H . KpbuiOBa>, t. 7, M ,—J l„  1936; A. H . K o j i M o r o p o s ,  
HbiOTOH h coBpeMeHHoe MareMaTHHecKoe MwimieHHe, b kh. «MocKoacKHfl yHHBepc«Ter — naMHTH 
Hcaaita HbK)TOHa*, M ., 1946.

♦JHOKCMJl —  4>JlK)KCHfl —  ^ymtuHa ^ocH JiacH ^ HHHr HbioTOH KnpnTran na
dt

^03Hp 3CKHpn6 i^ojiraH homh. J/hh HbK)TOH y  (6Hpmim (jiJiioKCHa), :/ (hkkhhmh 
4>jiiokchh) chmboji 6njiaH 6ejirHJiaraH Ba xoKa30. <I). chmbojih, MacaJiaH, MexaHima 
Ba BPKTOp aHaJiH3Hfla ^03np ĵ aM i^yjiJiaHiiJiaflH.

O jiioenTa, ®jiK)KCHfl HCMHCJieHHe TepMHHJiapnra ^aM i^apaHr.
<WKyC — <J>OKyC. 1°. 2-TapTH6jiH grpn  4H3HKHHHr <I>.— 6 y  s rp n  qH3H^ tckhc- 

mrHRa e iraH  Ea ^yfiH^arH x o cca ra  a ra  6yjiraH Hy^iaflHp: s rp n  ih3h^bhot ^ap 
KaHflaft Hy^TacH^aH (JiOKycraMa Ba TerHUiJiH AHpeKTpncaraqa (k,.) 6yjiran Maco({>anap 
u c6 aT H  6y srpH MH3HK,HHHr 9KcueHTpHCHTeTHra (i^.) TeHr SyjiraH y3rapMac MHiyiop- 
j(Hp. rH nep6ojia , n a p a 6 o jia , 3 JiJiHnc TepMHHJiapwra, myHHHrfleK, OBaJibi, ZleicapTOB 
oeaji TepMHHJiapiira ^ a p a a r .

<1>. TepMHHHHH 1609 fiHJiH K enjiep  KHpHTraH. 
2°. Aw]H|)epeHUHaji TenrjiaM ajiap HasapKncHAa <J>. —  AHiJxfcepeHimaJi TeHrjiawaJup 

H axcyc HynTaJiapHHHHr 6 np TypH: 6 y  Hy^TaflaH vtjtpmh 6 apMa HHTerpaJi srp n  ih m k -  
jBfy ypaMJiapn cohh MeKCH3 6 y /ira n  cnHpaJiJiapaan HfSopaTflHp. K,- Oco6aa TOMKa.

JlaT. focus —  onoB.

Ajiati.: A. T. o p i)> m a  h , O nTHK a KOHHqecKHX ceieH H S <I)H3MaTrH3. M„ 1958.

<K)PMA cTeneHH m —  m- ^apawajiH 4>OPMA —  6np î aHMa y3rapyRMHJiH K^n^a^ 
6yjin6, yHHHr ^ap 6np xa^H ^aMMa HOMawiywJiap TvnjiaMHra HHc6aTaH m -^ apaw ara  
*ra.

JlaT. forma —  KypHHHiu, TauiKH KHe([)a.
<1>0PMAJIH3M —  <1>0PMAJIH3M. MaTeMaTHKa yKmniii^a C>. hkkh xhji MatHO^a 

TjnnyHHJiaflH: 6HpHHMHflan, 6y  npe^mct Ma3MyHHHHHr yHH y^HTHni maicJiHflaH awpa- 
m 6 k,ojihuih, s ih h  MaTeMaTHKaHH io3aKH y^HTHiu; HKKHHMHAaH, waTeMaTmta yKH- 
m w  9t>th6ophh yKyBMHJiapHHHr (Jw^aT MaHTHKjifl- Ba a6crpaKT 4)HKpjiauiHHH p h b o x -  
jUHTHpHinra i^apaTH6, MaTeMaTHKaHHHr ^aer 6HJiaH 6oFJiaHHUiHra, MaieMaTHKaHHHr 
aaaJifla TaT6Hi  ̂ 3THJiHuiHra hxuih stTH^op 6epMafi ly/HHUi.

MaTeMaTHKa (JiaJicatjiacH^ani O .— MaTCMaTHKaHH aKCHOMaTHK acocJiaiura Ba yHHHr 
•WIHHTCH3 SKaHJiHrHHH Hc6oTjiatnra KeJiTHpHJiajjnraH Gypwya OK,HMJiapflaH 6 hph . 
MaTeMaTHKa (JiaJicaifacHflarH <I>. HHHr finpHK HaMOHHflacn Maiu^yp HeMHc MaTenaTHrn 
f l.  rHJib6epr Ba ynHHr MaKfafiH^Hp.

<t>. XX acp 60111 JiapHfla HHTyHUHOHHCTJiap ( \ .  HHTyHU.HOHH3M) TaH^H^nra waB06 
•apHKacH^a naftflo 6yjiraH.

AxaS.: A. 3 .  X h h m h h ,  06  o c h o b h u x  i io h h th h x  MaTeMaTHKH b cpeAHeft aiKOjie (ne*aro- 
mecKHe craTbH). Msa-bo AnH PC<I>CP, M., 196S.
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< K O P M y jlA  — 4 > 0 P M y j lA  — CHpop ^atBOHH (wyMJia, (J)HKp) anrJiaTyBMH ^ap 
i^aHAafl chmbojihk eayB (aJireQpanK nfyojia, uiyHHHr^eK TeHrvinK).

MwcojMap: 1) 2n —  ^ap naH/iafi >ny(})T eo n n u H r <J>. c h  (fiy e p ^ a  n — 6yryv
coh); 2) v =  qh — napaMH^a ^a»<MHHHHr 4>. ch (6y ep^a q — nnpaMH^a acocn-

O

HHHr I03H, h — impaMH,«a CaJiaHfl^HrH; 3) (a +  =  a a +  2ab +  b2 —  hkkh a m  b 
COH ftHFHHAHCH KBaflpaTHHHHr 0 .  CH; 4) 2 j lr  =  C; 5) j/ " J  +  j / 3 ~  =  n ;  6)

e =  lim f 1 +  — V ; 7) 2 x 2  =  3; 8) W < 5 ; 9 ) a ABC  =  a A 'B ’C '. CTHpJiHHra <!>.,
n ->oo \ J

9fijiepa <t>., Fp»Ha <t>., Teftjiopa <1>. TepMHHJiapnra xaM ^apaHr. 4>. jiap 
^HKpjiapHH ^aM, hot^fph  (jjHKpjiapHH ^aM H(jK>^a^aft ojia^H. MacaJiaH, 5  ̂ Ba-Z-<t>. 
Jiap HOTyFpH. 9 - 0 .  hkkh yq6yp<iaKHHHr TeHFvmrHHH H^OflaJiaft^H. 0 .  jiap MaTeMa- 
THKa^arH MypaKKa6 Myjio^a3ajiapHH, KaTTa *yMJiaJiapHH ^H c^aia esHiiira hmkoh 6e- 
paAH.

JlaT. form ula  —  oCpaa, KypHHHUiHH SHJi^npa^HraH form a cy3HHHHr KHqpaftiMa 
UlaKJIH^Hp.

4>0PM bI reoMeTpnqecKHe —  reoMeTpm <I>0PMAJ1AP (npoeKTHB reoMCTpHWfla). 
1°. 1- 6oc^H4jim (acocnft) 4>.:

a) HyifrajiapHHHr Typpn mh3h^jih KaTopn — 6epHJiraH s  Typpn MH3HK,«;a H;apauum 
6yJiraH A , B, C, D, . . .  Hyi^TaJiap TynjiaMH; s Tyfpn qH3HK, Hy^TaJiap ^aTopHHHW 
SJiTyB«iHCH p,e6 aTaJiaflH;

6)  TyrpH iH3Hiyiap ^acTacH —  TeKHCJiHKfla erafi, S  Hyi^Tara ^apauijm 6yjiraa 
a, b, c, d, . . .  TyFpH qraHiyiap TynjiaMH; S HyhjTa flacTaHHHr 9JiTyBqHCH enn Map- 
Ka3H ^ e6  aTajia^H;

b) TeKHCJiHKJiap fla c ra cH  —  6 e p n jiraH  s tv f p h  q H 3 H ^ a  i^apauiJiH C yjiraH  a, p, y, 
8 , . .  . TCKHCJiHKJiap TynJiaMH; s  T y fp n  qH3Hi^ TeKHCJiHKJiap AacTaCHHHnr sjiryBqHCH 
(§ k h  TeKHCJiHKJiap ^acTacHHHHr yi\H) j\e6 aTaJia^H .

1 - 6 oci^HqjiH <5 . h h h t  ^ap 6 hphhh npoeKUHHjiam gkh Kecnui fiyjiH 6 HJiaH 1 - 6 oc -  
KHqjiH 6 om na xap ^aH^afi 4>. ra  yaapo 6np ^HittiaTJiH mocjihkk3 KejiTHpHUi Myu- 
KHH.

2°. 2- 6ock,hhjih (acocHii) 4>.:
a) HyKTaJiapHHHr tckhc Maft^oHH — 6epHJiraH a  TeKHCjiHKKa napauum 6yjiraH  

Hy^TaJiap TynJiaMH; 6yH^a a  TeKHCJiHK MaftflOHHHHr sjiTyBqHCH ^e6 aTaJia^H;
6 ) TyrpH qH3H^JiapHHfir tckhc MaftflOHH — 6epHJiraH a  TeKHCJiiiKKa napauum 

OyjiraH TyppH qH3Hiyiap TynJiaMH; Cyw^a a  tckhcjihk Maft^OHHHHr 3.iTyBqHCH ^efi 
aTajiaflH;

b) TyppH qH3HK,jiap 6opJiaMH —  (})a3o3HHr 6epHJiraH S Hy^rara TerHUiJiH ryrpH 
qH3Hi\JiapH TynJiaMH; S uyxja  6oFJiaMHHHr sjiTysqHCH §kh MapK33H /ie6 aTaJia;ui;

r) TeKHCJiHKJiap 6oFJiaMH — 6epHJiraH S  nyivrara K,apauiJiH 6yjiraH tckhcjihkjiap 
TynjiaMH; S  Hy^Ta 6oFJiaMHHHr ajiTyBqHCH eKH MapKa3H ^e6 aTajia^H.

BaMaH 3- 6oci^HqjiH <1>. ^aM ypranHJiazui: HV^Tajiap ([)33°ch — npoeKTHB $a30 
Hy^TaJiapHHHHr TynjiaMH 6yJiH6, 6y  TynjiaM nyKjaJiap 9JiTypqHCH xe6 aTajia^H; 
TeKHCJiHKJiap 4>a30CH — npoeKTHB 4>a?o teKHCJiHKJiapn TynJiaMH 6yjin6, 6y  TynjiaM 
ieKHCJiHKJiap MTyuMHCH %e6 aiajiajiii.

ripoeKTHB reoMeTpH«fla . 2- 6ociyiqjiH 6yH,aaft <I>. ^aM ypraHHJia^H: Hyt^Ta Ba 
TyrpH qH3H^jiapHHHr TeKHC MafiflOHH, 6y  Maft^oH TyFpn 1ih3Hk, Ba TeKHCJiHKjiap 6of- 
jihmh 6HJiaH y 3apo  MyH0CH6 6yjiaflH.

1 - (2 - , 3 - )  6oci^HqJiH 0 .  1- ( 2 - ,  3 - )  6ocK,HqjiH o 6 pa3Jiap  f le6  ^aM aTaJiaA*. 
IlpoeKTHB reoM eTpHH^a 1- na 2 - 6ocK,HqjiH 4>. xa (o 6 p a3 J iap aa ) npoeKTHB m ocjhik 
JpHaTHJia^H. K,. ripoeKTHBHblC ({lOpMbl. •.

4>P 0H TA J Ib  —  <W *OHTAJlb —  npoeKUHSJiapHHHr BepTHKaJi v TeKHCJiHrnra na- 
pajuieji 6yjiraH, jickhh npoeKUHHJiapHHHr ropn30iiTaJi H  TeKHCJiHrnra nepnenflnny- 
Jisp 6yjiMaraH a  TyFpH 4H3hh. 3m opaa (i^.) 4>. imiir [a(O j, a2) lyt-pH qH3Hi^HHHF) 
ropHaoHTaji a, npoeKUHHCH xx  npoeKUHsuiap y^Hra napajuieji 6yJiaflH, yHHHr neprn- 
KaJi a-i npoeKHHHCH xx npoeKHHHJiap yn,Hra HHcOaiaH HCTaraH Ba3H»T^a 6yjia o m -
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303- pacM .

« h ,  jieKHH y n r a  nepneH flH K yjinp  6 y jia  ojiM afw H  
( 3 0 3 -  pacM ). P acM ^arH  a (ci( , a.2) TyFpn q in n n  
O . flHp.

<I>. TepMHHH MH3Ma reoMeTpHH^a ^yjuiaHHJia- 
fln (t .̂ HaMepTaTeJibHaa reoMeTpnn). K,. TopH30H- 
T a jib .

<J>y3MOHH3M — 4>y3HOHH3M. MaTeMaiHKa 
v^H T H iu fla  <E>. — M aTeMaTHKa v i^ h th u i  MeTO.nn tiy jw O , 

6 y n /( a  yH HH r T yp jiH  x h j i  6 y/iH M flapH  6 h p h h -  K eraH  
Ea aJ io ^ H A a- a J io ^ H ^ a  9M ac, 6 aJiKH 6 Hp,naH H ra, Ma- 
c a . i a i t ,  6 n p  y ^ y B  HHJiH^a ^ a p  x h j i  6 yjiH M JiapH  6 n p -  
6 H p n ra  'iaM 6 a p lia c  6o f j i h ^  paB H U ifla y p ra H iiJ ia f ln . 
M a c a j ia H ,  re o M e T p n n  ynH T H U i^a <J>. m y H ^ a H  h 6 o -  
paTK H , 6 yH fla  njiaHHM eTpHH (k ;.)  6 HJiaH CTepeoM eT- 
pHH a J io ^ H fla -a jio ^ H fla  9 M ac , 6aJiKH 6H p ra  ^ y u iH 6 
yp raH H -iaA H . rijiaHHM CTpHH 6 n jia H  CTepeoMeTpHHHH 

6 n p r a  t^yiUH6  y^H T iiu iH H  6 n 3HHiir y J iy f  MaTeMaTHrHMH3 H. H. J I o 6 aieRCK H H  TapFH 6 
K H Jira ii. M aTeM aTH K a yKHTHiiiHHHr coB eT  M ero /jiiK acH  <I>. h h  h h k o p  ly iJ ia /in , qyiiK H  
MaTeMaTHKa y ^ H r a u m a r n  6 y  oi^hm  y ^ y r i lin .n a p im n r  e u iH ra  x o c  xycycH H TJiapH H H  Ba 
y jiapH H H r m 3 h th i^ h h  c[)hkp-:i; iu ih  pnno>K .'iam m iH H H  .\H c06r a  ojiM aflflH  Ba M ajeM aTHKaHH 
y a j i a u n  H pH iufla  h :k o 6 h h  H aTH H <aJiapra o j i h 6  KeJiM aftflH. M a c a J ia H , B . A . B 0r 0M0j i 0B- 
HHHr «reoMeTpna» (cn cT eM aT im  K y p c )  k h t o 6h  (yqne^rH3, M . — J1., 1949) (j)y3HO- 
h h c t h k  a c o c ^ a  iy 3 H J ira H . O .  SJieM eH T Jiapn ^ 0 3 n p  6H 3.ua caKKH3 h h j i j ih k  MaKTa6 ^ a  
y i p a 6  T y p a ^ n .

J la T . f u s io  —  KyiiHUI, SpHTHUI, 3pH TIl6 ^ y u m 6  K)6 opHUI.
<l>yHMMEHTAJlbHA5l nOCJIEflOBATEJIbHOCTb — W H ^AM EHTAJl KET- 

M A - K E T J IH K .  X,aKHKHH coHJiapHHHr (n  yjiiOBJin ckh  MerpnK <J>a3o Hyi\TajiapHHHHr) 
4 >. k . - k .  —  x u  x„, . . ., xn , . . .  KeTMa-KeTJiHK 6yjm 6 , y  K ou ih  KpHTepHiicHra 
CyficyHa^H, H-bHif^ap KaHAaii e > 0  y iiy n  uiyn/iaii N  HOMep ToriHJia/iHKH, N  ^aH 
K a rra  ^ap nan^aii n  Ba >;ap i^aH/iaft p > 0  yqyH  \xn J r p  —  xn\ <  e TeHrcH3JiHK 6a>Ka- 

pnnaflH (moc paBnui^a p(xn +  p , xn) <  e TeHrn3.iiiK 6a>KapHjraAH, 6 y  ep^a p chm ' 

boji op^a.iH n  yjiMOBJin eKii M eip iiK  c{)a3o;iarn Macoijia 6ejirHJiairraH). K,eTMa- kctjih k  
le tJ in  jiHMHTra (moc paanuiAa siKKaio- nroHa jihmht HyKTara) s ra  6yjiHuiH yq yn  
yiiHHr O . k,- k. 6yjiHiuH (KeTMa- KeTJifiKHHHr H^HHJiauiyBMH 6yjiHuiHra oh/j K ou ih  
KpirrepHHCH) 3apyp ea KHibon.

A r a p  MeTpHK c}ia3o H yi^TaJiapH H H H r x a p  n a n a a i i  <1>. k .-k .  6 y  <J)a30HHHr 6 n p o p  
H yiqT acH ra fu^H H Jiau ica , 6 y  cfia30 T y jin iq  M erp n K  ^ a a o  f le 6  aT aJ ia .n n .

4>yHKUHH TEOPHfl — <t>yHKUHflJIAP HA3APH51CH — MaTeMaTHK aHaJiR3- 
HHHr 6np 6y^!iMH 6y.in6, y»,na $yHkUHHJiapHHHr yMyMHH xoccaJiapn ypraH H Jia^H . 
O i i a w  <l>. h .  f le ra H f la  xai\H K H ii y3rapyB M H JiH  (JiyHKUHHJiaD HaMpHHCH T yuryH H Jia^H . 
KtBsnJieKC y3rapyBMHHHnr cjiyiiKUHMapH Ha3apnsiCH T^rpHCHaa AHaJirtTHqecKaii 
4>yKKUHH TepM HHHra K a p a n r .  X ^ n ^ n i i  y3rapyBM H JtH  4>yHKrr,HHJrap H 3 3 a p h h c h  y<iTa 
acocHii or^HMra 6yjniHaflii: 1) (jiyHKUHfljrapHHHr flecKpHHTHB HasapHHCH («;. ZlecK- 
pHflTHBHaH TeOpHfl); 2) (j)yHKUHHJlapHHHr KOHCTpyKTHB Ha3apHHCH (l .̂ KoHCTpyKTHB- 
Haa Teopira); 3 )  tj)yHKUH9.napHHHr MeTDHK Ha3apHHCH.

OyHKtiHiiJiapHHHr MeTpHK H a3apiiiicH ^a TynjiaM  yjm oBH (k;. M ep a  M H O w ecrp a ) , 
J jw o b j ih  (fiyHKUHfi T ym vH iacH  6H Jian, H H ierpaJi Tyiuym acH H H H r ^ a p  x h j i  yM VM Jiaui- 
T H puuiJiapH  ( ^ .  J I e 6 e r a  H H T erp aJ i) , fl^HHJiaiuyBMHJiHK s a  u iy  K a6n  T y iu y H H aJia p  6 h - 
fla i: « u i  KypHJia^H. B y  Ha 3 a p H J ira  TyruiaM Jiap Ha 3apH StciiH HH r M e ro /i  B a FO flJiapa a c o c  

OJIHHraH.
^ar^Hi^Hft y3rapyBMHJiH (jiyHKUHhJiap HasafiHncHHHiir pHBO>KJiaHHUiHra Kyn >kh- 

^arnaH npaKTHKa a ^ r a e w j i a p n  c a 6 a 6  6 y jiraH . M acaJtaH , /tHfjnjiepeHUHaJi TeHrjiaMa- 
/lapuHHr eMHMJiapn y3JiyKJiH (j)yHKUHfljiap S k h  y3JtyKJtH ^ocHJiaJtii (j)yHKiiHflJiap 3K3H- 
/inrn Te3- Te3 naiiK1a.iH 6 T y p ra rt (6 y  e p /ia  e<tHM /je raH fla  6 n p o p  VMyMJiaturaH M am o - 
j&ru cimm n a3apA a T y ra jia f lH ).
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(J). h. fla 3 . Bopejib, P. Bsp. A. Jlefer, myHHHijneK cobct MaTeManiKJiap .i 
f l . C>. EropoB, H. H. Jly3HH, A. 3 . Xhhmhh, J\. E. MeHbiiioB, A. H. KojiMorop op 
iiHpHK HaTHjnaJiapra spHiuranJiap.

A fta6 .: n .  C . A j i e K c a H f l p o B ,  BueAeHHe b oG m yio TeopHJo MHOJKecTB h (JjyHKi^Hfl* 
rocTexH3flaT, M .—JI., 1948; H . n .  H a T a H c o H ,  TeopH a cjjyHKnnfl BemecTpeHHoft nepeweHHoA, 
rocTexH3^aT, M .—J l.,  1%0; H. A. O p o ^ O B ,  TeopHH {JjyHKUHft ^eficTBHTCJiLHoro nepeMeHHoro. 
yMneArH3, M ., 1961.

<t>yHKUMOHAJl— OyHKUHOHAJl. Arap rj)yHKLiH'-iJiapHHHr 6fipop S  TynjiaMH- 
AaH ojiHHraH ^ap 6np q) (|)yHKUH?ira 6npop F  (<f) coh moc i^yfiHJica, y  ^ojifla <!>. 
6epHJiraH ^ e6 aflTHJiaflH. KaThHHMac cypaTfla afiTraH^a, <t>. 4'ynKUHflHHHr (JjyHKmin- 
CHflHp, 6yH^a (jiyHKUHajiap TynJiaMH <J>. hhht aHHiyiaHHiu co^acn g,e6 araJiaflH. Ma-

l
caJiaH, F  (<p) =  <p2(0), F  (<p) =  l <p2(x) dx oa iuy Ka6HJiap <!>. 6yjiaAH.

o
MaieMaTHKafla ih 3H^jih <5. fle6 aTaJiyBqn 4>. jiap KaTTa a^aMimTra sra . Arap

S  TynjiaMflarn hxthcphh <pt Ba <p2 4>yHKO.Hajiap ywyn ^ap i^aH^aii a na b 6yjiranAa 
F  (a<p!+ b<p2) =  aF(<fx) +  bF  (<p2) 6yjica, y  ^oji^a F  <5. mh3Hi;jih <I>. « e6  aTajiaflH. 
Mh3Hk,jih <P. HHHr aiiH^jiaHHUi coj^acn aji6aTTa mhohi^jih <j)a30 6yjia^n.

d <P 1
M ncojuiap: 1) F(<p) =  <p(0); 2) F(q)  =  ; 3) F(<p) =  f1 P(x) <f(x) dx,

J
6y ep^a P(x) —  6epHJiraH (jjyHKHHH.

Mh3H^jih <D. jiap yMyMJiamraH <j)yHKUH!iJiap ae6  x,aM aTaJia.au. yMyMJiamraH 
(jiyHKUHHJiapra oh^ KeHr Ba ^yi^yp Ma3MyHJiH Ha3apHsi 6op.

A fla6 .: T . E . III h  ;i o  b, BBefleHHe b TeopHio jiHHeflHbix npocTpancTB, rocTexH3AaT, M .—J!., 
1952; H . M . Tke  ji h (}) a b T. E. 1X1 h ji o  B, 06o6m eHH bie 4>yHKunH h ^cftcTBHH Ha^ hhiih, 
<DH3MaTrH3, M ., 1959.

«l>yHKUHOHAJlbHAfl HOOlE/lOBATEJlbHOCTb — O yilK U H O IIA Jl KETMA- 
KETJIHK — xa^jiapH (x), f2(x) ...........fn(*)< ■ ■■ 'jiyHKUHsuiap 6yjiraH KeTMa-KeT-
JIHK (^ . riOCJieAOBaTejIbHOCTb).

<l>yHKUMOHAJlbHOE nPOCTPAHCTBO — <!>yHKUMOHAJl <1>A30 — 3JieMeHT- 
jiapn (Hy^TajiapH) ifiyiiKUHflJiap 6yjiraH ronojiorHK (})a30, >KyMJia^aH, MeipHK <J). (J>, 
Jiap <b. (j). flHp. MaTeMaTHKaAa ih3hi^jih <I>. <l). jiap sn r KaTTa a.\aMHfiTra 3ra, yjiap- 
HHHF MeTpHKaCH HOpMa (l^.) Cp^aMH^a aHH^JiaHa^H.

MacaJiaH, C (a, b) —  [a, b) KecMa.ua y3JiyKCH3 Ba MeTpHKacn p ( / ,  g) =

=  max |/(0  — g(/)| 6yjiraH diyHKHHHJiap <j)a30CH; MeTpHKacH p (/, g ) = l  /  f 
a<t<b V )  Sr"X

—OO
6yjiraH y3JiyKCH3 ((ihhht (})yHKUH!iJiap (iitHH 6npop HiiTepnaJi^aH Taui^apH^a HOjira 
afljiaHyBHH (j)ynKUHnJiap) Ba ^0Ka30.

4>. <j). KyiiHHna (})yHKUHOHaJi aiiaJiH3Aa, onepaTopjiap ^HC06Hfla Ba 6omi^a co^a- 
Jiap^a KyjiJiaHHJia^H.

4>yHKUHOHAJlbHOE yPABHEHHE — <I>yHKUHOHAJl TEHTJIAMA — HOMai- 
JiyMH (jiyHKHHH 6yjiraH TenrjiaMa 6yjw6, yH^a H3JiaiiaeTran <j)yHKii,HH MatJiyM (6epiui- 
raH) (t>yHKUH5iJiapra MypaKKa6 (JiyHKUHH ^ochji i^hjihiu OnepauHiicH opi^ajw (s^thmoji 
aJire6paHK onepauHHJiapflaH 6yjiaK) 6oFJiaHraH.

MHcojuiap: 1 , / ( *  +  </) =  /(•*) +  f(y), 6y ep«a /  —  HOMatJiyM. Arap 6y Tenrjia- 
MaHHHr y3JiyKCH3 chhmh H3JiaHaeTraH 6yJica, yMyMHfl eiHMH f(x) =  ax Cy.ia.HH. Jle- 
khh yuia TeHrjiaMaHHHr 6ouii^a eqHMJiapH (y3JiyKJiH, ^a rro  yjiHon,noui 6yjiMaraH emiM- 
Jiapn) )jaM 6op (i^. H3MepHMan (jiyHKUiis). 2. Ba-b3H sjieMeiiTap <j.yHKUH5iJiap (M acaJiaw , 
ln x, ex) cojina <i>. t .  JiapHHnr y3jiyKCH3 eiHMH fiyjia^H [moc paBHUi.ua: f (x, y) =  
=  f  (x) +  f(y )  Ba f(x  +  y) =  f(x) ■ f(y)].

>Ky4>T (i^. Meraan (jiyHKUHsi), iok, (i .̂ HeqeTHan <j)yHKun;i) ^yHKUHSJiap, u;y- 
HHHr^eK ^anpHH ^yHKUHsiJiap (i^. nepHO^H>iecKa5i (jiynKUHa) <t>. t .  ep^aMHfla amin- 
JiaHa^H.
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AnaO.: 3" A n e ji b. HeKOTopwe Ofimne MeroAU b hctoprh jiyHKitHOHajibaux ypaBHeHHft. 
«ycnexH MarmaTHqecKHjt nayK», t .  11. Bbin. 3. 1958, cTp. 3—68.

<t>yHKUHOHAJIbHOE yCTPOftCTBO — <t>yHKUHOHAJl K.VPHJ1MA — $yHK- 
UHfl apryMeHTHHHHr ^hAm8Thhh OHJiraH 4>yHKHHHHHHr y3HHHHr nHftMatHnn
jHHiyiaiura hmkoh Oepa^HraH nypHJiMa. <&. iq. ra  mhcoji khjthG (jwrypaJiH noTesuHo- 
lieTp^apHH, ^VHKUHHHH 6JJiaKJlapH *1H3Ĥ JIH COfJiaHHIU fiHJiaH HI^HHJiaUlTHpyBmf 
IfleKxp MeMeHTjiapfumr 6HpHKMaJiapHHH Ba Oorni^a M e irrp  j^vpn/iMajiapHHH KypcaTHin 
fayMKHH. K. CieTHO- peuiaioiuHe ycTpoftcTBa.

4>yHKUH0HAJU»Hblfl AHAJIH3 — W HKUHOHAJI AHAJ1H3 — ^osHprH 3a- 
MOH MaTeMaTHKacHHHHT My^HM SyjiKMH. AJire6pa, aHaJira Ba reoMeTpHHHHHr 6ai>3H 
fyu iym aJiapH  ypiaCHfla ly i^yp  yxuiauiJiHK 6opjiH rn aHH^JiaHraH^aH KeftHH XIX acp 
OxHpH Ba XX acp CouuiapH aa 6 .  a . MycTaiyiJi (baH cncJiaTHfla TapKH6 ToriflH. <!>. a, 
kJiaccHK aH3JiH3HHHr )^ap xh ji 6yjiHM.ianHHHHr (MacaJiaH, BapnauHOH ^ h co 6 , HHTerpaji 
fta ^HcfxjiepeHUHaJi x,uco6, HHTerpaJi Ba ^HiJxJiepeHUHaJi TeHrJiaMaJiap), TynjiaMJiap Ha- 
iapHHCH, tiH&Hi^JiH aJire6pa Ba Kyn ^jihob jih  reoMeTpHsmHHT Fo^JiapHHK 6HpjiauiTH- 
f o a  sa  yMyMjiatUTHpaAH,

<1>. a . flart} 9{ir My^HM TymyHMa 4>aao T^ppHCHflarH yMyMHft TymyHqaAHp ( ij, 
rip0CTpaHCrBo). 4>. a . 4>yHicmra.nap, KeTMa- KeTJiHKJiap 5kh  6om ^a 6 n pop  yMy* 
MHft oSteKTJiap^aH H6opaT neKCH3 f  jw ob jih  (jia30JiapHH, uiyHHHr^eK 6ynaafi (j)a30- 
flapHHHr sjieMCHTjiapH yciH.ua 6aa<apHJiaflHraH onepau.HsuiapHH ypraHaflH. K yn  a p ry -  
MeHTjiH (JiyHKUHHjiap Ha3apnacHHH reoMeTpHHJiauiTHpHuiflaeK n jjviqOBJiH <}>a30 TyrnyH- 
•JacHHH KHpHTHin 3apyp 6yJin6 i^ojiraH 3fln. HyKTajiapH (JiyHKUHaJiapflaH §kh cohjm  
KeTMa- KeuiHKJiapflaH- H 6opar 6yjiraH  ({tasojiap tjiyHKUHOHaJi (})a30Jiap ^ e 6  aTaJia^H 
fa . OyHKUHOHaJibHoe npocTpaHCTBo).

<I>a30 TyuiynqacH pHsowJiaHHUiH 6HJia» 6np ^ a io p fla  (J>yHKUHH TymyHqacH jjaM 
yMyMJiauiTHpa OopHJiflH. C ohjih  apryMCHTra 9Mac, CaJiKH 6n[.op (JjyHKimara 6o fjih k  
6j?jiraH yarapyBMH MHty^opjiap (JiyHKUHOHaJiJiap (k  ) fle6 aTa/iflH. <&yHKHH0HaJi —  6h- 
pop (JiyHKUHOHaJi <J>a30£a aHH^jiaitraH cohjih  4>yHKUHjrflHp.

TeHrjiaMaJiapHHHr Ki?n xoccaJiapH awJxJiepeHmiaJiaaui, HHTerpaJiJiara, (JiyHKnHnra 
KynaftTHpmu Ba m y  Ka6n  onepaTopjiap (k;.) opacH^arH co $  a jire6paHK MyHOcafiaT- 
Jrapra 6ofjihi^ 9KaHH aHHi^jiaHraH. By onepaTOpjiapHHHr xoccajiapH <I>. a . HHHr 6y- 
JiHMJiapHAaH 6npH 6y jiraH  onepau,Hon ^HCo6,aa (i$. OnepauHOHHoe HCiHCJieHHe) y p ra -  
fflwiaflH. <1>. a . aaru 3Hr My^HM FOHJiapaaH 6hph  qHsm^JiH onepaTopHH cneKTpra 
WKpaTHUIflHp.

O. a. MeTo^jiapH MaTeMaTHKa.ua ^aM, ^03Hprn 33Moh (J)H3HKacH Ba XHMHHCH/ia 
j(aM (MacaJiaH, KBaHT (j>H3HKacH Ba KBaHT xHMHHCHfla) KeHr ^yjuiaHHJia^H. BynHHT 
ycTHra, <1>. a. HHHr y3H Ba yHHHr HHa^a p«bo>kJiaHHiHHHHHr ftyjuiapn ^03HprH 3a- 
moh KBaHT f()H3HKacHHHHr foh  Ba Macajiajiapnra waM6apqac 6o fjih ^ .

A«a6.: JJ. A. J I i o c r e p HHK,  C. JI. CofioJiea, aneMeHTU (JjyHKUHOHajibRoro aHajmsa, 
r<>CTex*»3AaT. M.— JI., 1950; <t. P  h c  c. B. C e K e * a  j b « « - H a j ( b ,  JleKuHH no <J>y*K« 
mwpajibHOMy aHajiH3y, nepeB. c. <J)paHu., HJI, M., 1954.

W H K U H O H A Jlb H b lfl O nPEflEJIH TEJIb — <I>yHKUHOHAJl flETEPMH-
HAHT —sjieMeHTjiapn  (JjyHKUHHJiap^aH H6opaT 6yjiraH ^eTepMHHaHT (n. Onpe^ejin- 
♦M b). MaTCMaTHKa^a C>. n. HHHr lyrftH^arH xycycnft ^ojuiapH Karra pojib yftHa&rh: 
■^OHCKHaH (i^.), reccHaH fa .), HKo6«aH (^ .), rpaitw  ACTepMiwaHTH (k .) sa  ^oxaao.

<t>yHKUHH — 4>yHKUH5I—MaTeMaraKaHHHr acocnft TyuiyKqaJiapnflaH 6hph. Arap 
■JtTHepHft Ta6HauiH Ex TynjiaMHHHr ^ap 6np x  sJieMeHTHra HXTHepnft Ta6HaTjiH Ey 
TyiuiaMHHnr siroHa y £ E y  ajieMeiriH moc Kejica, y  ^ojma E y TjiuiaMHHHr ?jieMenTH 
E t  T^njiaM^a aHH^JiaHraH x  sJieweHTHUnr (Jivhkuhsich fleftHJia^H. x  sjieMeHT apKjiH 
prapyB>m 6kh apryMeHT «e6 aTajiaflH. Ex  TyujiaM <t>. HHHr aHH^JianHui co^acH 6kh 
iopjuiK co^acH ^eftHJiaAH- ^ e q  6yJiMaraHAa 6 a rra  x £ E x ra moc KejiaanraH 6ap«ta 
f  JiapMH H6opaT 6j/jiraH A y c  E y TynjiaM <I>. hhh t i-ifftMaTJiapH rynjiaMH eKH <t>. 

• h h t  ysrapm u coijacH ac6  aTajia^n. IIIyHAaft k,hjih6, Ex TynjiawHHHr ^ap  6np x  
»j»m e in jira  E y TynjiaMHHHr MatJiyM 6np y  sjieMeHTH moc KejrtHpHjiraH y

x  HHHr <j>. ch 6yjiaA«. 0 .  6yHflaft 6ejirHJianaAH: ij =  f(x), tj =  <p(x) aa
j  aca30 ,
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Ex Ba Ey TynjiaM^apHHHr Ta6«aTH K;aH«afi Oy-nmjJHra napa6 ^ ap  x h ji <P. ^ ap  
>,ochji eyjia^H . A rap Ex aa Ey a a p  ^a^H^Hil coHJiapHHnr 6npop T^n-naMJiapH 6j j ic a ,  
AtHH x  Ba y  ^aKHhjHfi coh  HHftMaMap ^ a6y ji lyu ica , y  ^o ji^ a  ^ajjH^nfi yarapyBHnjm  
<t>. ra  s ra  6yjiaMH3 (i^. OynKuwa .neficTBHTejibHoro nepem eaH oro). A rap  Ex — 
lyifi coHJiapHHnr 6npop TvnjiaMH, Ey — KOMimeKC coHJiapanur o ap o p  TynjiaMH 6yji- 
c a , y  xfijina ^aKHi^HH yarapyBqHHHnr KOMnJiexc lyifiMaiJiH <t>, c n ra  s r a  6yjiaMB3,  
A rap  Ex Ba Ey —  komiuickc coHJiapHHHT 6apop  TynjiaMH e^Jica, y  ^OJi^a KOMHJieKC 
3?3rapyBHHJiH <I>. ra  s ra  6yjiaMH3 (k;. OyHKUHa KOMnjieKCHoro nepeMeHHoro). A rap  Ex—  
KOMiuieKCJiapHHHr (n smeMeHTflan H6o p a i  TynJiaMJiapHHHr) 6npop (jcl t  x2, . . . .  xn ) iy n -  
jiaMH, Ey — ^ 3k,hi^hh coHJiapHHHr 6npop TjnjiaMH 6yjica, y  ^ o ji^ a  Kjjn apryMeHTJiH O . 
ra  a ra  6yjiaMH3 (^ . OyHKUHsi MHornx nepeMeHHux): y  =  f{x) =  f(xlt x it . . . , xn), 
6y cpna x ^  x2, . . . ,  xn jiap  coh ^HfiMawiap Ka6yji K,HJia^H.

KynHH>ia ^HHMaMapHHHnr A y TynJiaMH cohjih  TynjiaM 6yJiraH <l>. jiap ypraHH- 
jiaflH. BaMaH Ay h h h t cohjih  TynJiaM swac 3KaHJi«rH C>. h h h t  HOMH/ta K jpca- 
THJia^H. MacaJiaH, MarpHua.™ KHflMaTjiap i^a6yji ^HJia^nraH 4>., BeKTop tjjyHKUHH, 
A y TynJiaM cohjih  TynjiaM^aH Kypa a6cTpaKrpoi$ TynjiaM 6yJiraH ^ o jia  i «onepai op», 
taKCJiaHTHpHiu* TepMHHJiapn Kvnpoi^ HUiJiaTHJia^H.

C>. hh  6HTTa eKH 6np ffe ia  anaJiHTHK Hijiofla CHJiaH H(bo,AaJiam, c y 3 6HJiaH afiTHiu, 
*aaB aJi 6HJiaH wJio^aJiam MyMKHH Ba ^0Ka30, 6yH^a (jiai^aT m ocjihk i^OHyHH

x - + y  =  f(x)

6epHJiraH 6yJica 6ac. 0 .  h h h t ysrapyBqH MHiyjop CH^aTnaarn TaipH^H TyjiHi^ SMac, 
MyaKH 6yHfla ^3rapyBiH MH^opHHHr aHH^ 6yjiMaran TyuiyHHacHflaH <j>ofi/iaJiaHHJia- 
AH. ra  0H4 MHcojuiapHH <!>. ra  fiaFHmjiaHran TepvHHJiap^an i^apafi ojmHr (A ra  
jiHTHnecKaH (JiyHKUHH, rpa(j)HK <})yHKUHH, HenpepwBHbie tJtyHKHHH, TpHTOHOMeTpHqec- 
KHe (jjyHKUHH Ba !^0Ka30).

4>yHKUH3 flEflCTBHTEJlbHOrO IlEPEMEHHOrO— X,AKHKHfl y3rAPyBMH- 
Fl>IHr 4>yHKUH5ICH —  9pKJiH x  y 3rapyBqncH Ba y  $yHKUH«MHr y 3H ^a^H^Hft 
coHJiap co^acH ^arn  ^HfiMauiapHH na6yji ^HJia^nraH ijiyHKHHH. X,. j .  (}). Kynnnqa 
co/warHHa i^hjih6 (jjyHKima ne6  aTaJia^H. \ .  y . <|>. rpa<j)HKAa KypraJMaJiH k,hjih6 
TacBHpjiaHaflH (^ . Tpa({>HK tj)yHKU,HH). A rap  y . 4>- Swpop aHaJiHTHK Hcjkma 6HJian 
6epHJiraH 6 y jic a ,  y  ^ o jw a  ynHHr K,a6yji ^h jih idh  uyMKHH 6 y JiraH  n,Hii.MaTJiapH iy n -  
JlaMH, HIHH X HHHT aHBJIHTHK H<j)OAaflaH y HHHr ^a^HI^Hfi KHflMaTJiapH ^OCHJl 6y jia-
A«raH 6apna ^aiyu^Hft ^HftMaTJiapn ^ y h k iih h h h h t E x  aHH^jiaHHui co^acn ^hco6-  
jiaHaflH.

M ncojuiap: 1. y  =  1 —  jr2; 6y  tjjyHKUHHHHHr E x aHHiyiaHHiu co^acH —  oo <  x < o a  
6ap ia  ^aiyuyifi coHJiap TynjiaMH, yHHiir ^HfiMaTJiapHHHHr TynjiaMH Ey =  { — oo <  
< ( / < ! } ,  rpa$HTH — napa6oJia (304- pacM),

304- pacu. 305- pacM.
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2 . y  (jjjyHKUHH x  HHHr SyiyH khcmh 6yflCHH, m.HH y  =  [*] (fiyHKijHH x  ^aH 
K arra  6yjiMaraH anr KaTTa 6yTyH coh. By qojijia E x  =  { —  o o < a : <  +  o o } .  £ y 
&ca 6apqa 6yTyH coHJiap TvnJiaMH, rp a ^n rn  305-pafM.ua KypcaiH-Traii. BaM au 6y 
$yHKUHH y  =  E(x)  6H/iaH 6ejirHJiaHaaH, 6y ep^a E  — <j)paHny3qa CyTyH MatiiocHHH 
6epaflHraH Entier cy3HHHHr 6hphhmh ^apifin.

3 .  flHpHX^e (bvHKunacH y =  D(x) 6 y H ja i i  aHHK,JiaHaflii: a ra p  x paunoH aJi coh

5 , y  =  x\ (JiaKTopHaJi. By epfla E x  TynJiaM 1 ,2 , 3............ n, . . .  HarypaJi coh-
Jiap TynaaM H d y jia^H , Ey  sca 1 ,2 ,6 ,2 4 ............n! . . . c o ;« ia p  TynjiaM H 6y jiaflH .

A a ,a 6 . : I \  M . O H X T e H r o n b H ,  AniH>ep-Hnnaji s a  HHTerpaJi \n c o 5  K ypcn, 1-t , T .,  1951; 
A . f l . X H H q H H ,  K pam H ft Kypc MaTeMaTHqecKoro aHa/iH3a, rocTexH3AaT, M ., 1956.

<t>yHKUHJl KO M njlEKCHOrO nEPEM EH H 0 r 0  — KOMFIJIEKC y3rA P yB H H - 
HHHT <t>yHKU,HflCH— &y cj)yHKU,HHHHnr apKJiH v3rapyB>iHCH z Ba y3H w =f(z )  KOMn- 
jieKc coHJiap co^acn^arH ^nfiMaTJiapnn i^aSyji KHJiaflH. w = f(z )  K. f- ([)• HHHr 6epnjiH- 
iuh HKKHTa ^a^H^Hii y3rapyBqHJiH u =  u(x, y) na o =  v(x, y) (t>yHKUHsi/iapHHHr 6e- 
pHJiHtunra Tenr Ky>i.inflnp, 6y ep.ua w =  u +  iv, z =  x +  iy. K. y. 4>- JiapHHHr 3Hr 
My^HM CHH(})H aHaJIHTHK (j)yHKU,HS)JlapflHp (k;.); aHaJIHTHK 4>yHKUHH.>iap KOMIIJieKC 
apryMemjiH 4>yHKUHHjiap Ha3apHiicH^a ypraHHJiaflH.

«t>yHKUHH MHOrHX nEPEMEHHi»IX— K y n  y3rA P yB H H J!H  <t>yHKUHH — 6y 
(JiyHKHHHHHHr x apryMenin spkjih y3rapynqnjiap ^eQ  aTaJiaAnraH n Ta xu x2 ■ ■. , xn
y jrap y B q H Jiap flan  nC opaT  (xlt x , ,  . . . ,  xn) KOMnjieKCflHp. u=f(x)~-f(x,, ................xn)
K . y .  4). TyrpiicH fla ra n n p H Jira iifla , o ^ a T ^ a , xu  x.2, , . . ,  x„ s p k jih  y3rapyE>iHJiap Ba
u 4>yHKUHH xaixii^nft coHJiap co^acH^arH
k h '

y

/

6 y jic a , y ^ o ji^ a  y  =  1, a r a p  x  HppanHOHaJi 
6 yjica, y ^oji^a y  =  0. By ^oji^a Ex  aHHK,- 
JiaHHIH CO^aCH, OJIflHHTH HKKH MHCOJI^arH 
K a6n, 6yryH JiaH  coHJiap y iy i 6yJiaflH , F,y 
K HHM awiap TynJiaM H  h k k i i  c o n ^ a n : 1 Ba 0 
flaH n6opaT .

o [  n  2 ir  3TT 7
4. ij =  Y sin x  4>yHKuHH. By MHCOji.ua 

E x  KyfiHflarH KecMaJiapflaH H6opaT: 0 <  x  <

306-pacM .
<  n ,  2 n  <  x  <  3it, — 2 n  <  x <  — n .

E y =  { 0 <  y  <  1 } (306- pacM).

307- pacM. 308- pacM.

' Hkkh x  Ba y  y3rapyBMHHHHr z =  f(x, y) 4>yHKU.m!CH 1>a30fla TyppH 6yp>iaKJin 
Koop^HHaTaJiapH z =  f(x,  ty) MyHOca6aT opKaJiH 6oFJiaHraH HyKTaJiapHHHr reoMerpHK 
J?pHH CH^iaTH^a h k k o ji  TacBHpjiaHaflH. K . y . 41- n  YJimobjih 4,a3°flarH x =
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=  (x,, x ...............xn) HyKTaHHHr (j)ynKUH<iCH ne6 ^aM aTaJia^n. AHajWTHK Htjio^a 611-
jiaH 6epHjiran K. y. <|>- H1IHr 3hhkjiaHHtu co>;acH a e6  o^ar^a n yjmoBJiH (j)a30HHi!r
(jjyHKUHH ^ai^Hi^HH lyiiiMaTJiap i^a6 y j i  K,H.iaflHraH 6apiia (xu x2............ xn) nyi^Ta/iapii-
HHnr TynJiaMH ^Hco6jiaHaaii-

Mncojijiap: 1) ? =  \  1 — ix 1 — </’ (|!yHKUHiiHKiir aiiH^jiaHHiii co^acH 4x2 +  
+  y2 =  1 3.iJinnc Ba yminr hmkh ^HCMHflnp, (t>ynKUHHHHHr y3H Axz +  i /  +  za =  1 
sjijihiicoh# cnpTHHHHr (307- pacM) lOKOpHrH apMH 6njiaH HtjiOflajiaHa^H: 2) yq y3ra- 
pyB^HJiH u =  ln(x3 +  i/2 +  z2 — 1) (i)yHKU,H«HHHr aHHi^jiaHHui co^acH (ba30HHiir Map- 
Ka3H KOopflHHaTa^ap Ooinn^a Ba pa^HycH 6npra Tenr 6yjiraH c^epa^aH Tam^apH^a 
eTyBMH k;hcmh 6y.iaflH (308- pacM). .

4>yHKUH51 OT <t>yHKUHH (hjih cJiOKHan (jiyHKUHii) — <J>yHKUHJIHHHr 
^yilK U H JlC H  (eKH MypaKKa6 (jiyHKUHfl) — </ =  /(«) sa u =  qp(x) ijiyHKUHajiapaaH 
H6opaT 6)JiraH y =  F(x) (j)ynKUHfi/(Hp, 6yH,na u=<$(x)  4>yHKHHa i^HHMaTJiapHHHHr 
ivnJiaMH (i^. MHO>KecTBo 3Ha>ieHHH (jiyHKUHH) y  =  f(u) (j'yHKu,Ha aHHiyiaHHm co^acn- 
HHHr 6np i^hcmh 6yjiimiH KepaK (iv 06jiacTb onpeflejieHHa). y  =  F(x) MypaKKaS 
(jiyHKUHH y  =  /[(pM ] KypHHiiiufla e3HJia^H Ba 6yH^aH Tai>pH(j)JiaHaAH: 6epHJiraH jc 
ra y  =  f(u) ^yHKmisiHHHr ^HHMaTH moc i^yftHJia/iH, 6y (jjyiiKUHHHHHr lyiHMa- 
Tii u apryMCHTHHiir u =  q>(.v) d;yHKmiaHHHr CepHJiraH x ra oh^ ^HiiMaTHra 
TeHr KHftMaTHra moc i<e.iaflii. f(u) (jjyHKHHHHHHr aHHKtjiaHiiui co>;acH q)(x) (jiyHK- 
hhsi aHHi ĵiaHHUi co>;acHHHHr 6np ^hcmh^hp. MypaKKa6 (jiyHKUHHHHHr xapaK- 
TepncTHKacH (jiyHKUHOHaJi SoFJianHiHHHHr lafnaTHra 9.\iac, 6aJiKH (jiyHKUimnH H(j>o- 
flaJiaui (6epnm) ycyJiiiraniHa Sofjihi^. MacaJiaH, u =  cos x, 0 <  x <  JX, tj =  y  ] _  ui
—  1 <  u <  1 6 yjicH H . y  ? ; o j i j a  y  =  f /  1 —  c o s 2 x  M ypaK K a6  (jiyH K m w  t/ =  s in  jc 
(0 <  x <  Jt) co/wa (|)yiiKHHsi 6yjia^H.

4>yHKU,HH PACnPEjJEJlEHMfl — TAKCHMOT <l>yHKUHHCH (i\. Pacnpe/iejiemie
CJiynaHHOH B ejiH iiiH bi).

W P b E  HHTETPAJI — O y P b E  HHTErPAJTH. A 6 c o j h o t  H H T erp a ju iaH y B m i f(x) 
(jiyHKuiiaHHHr <I>.h.— KypiiHnuin KyHUflanma 6yjiraH xocmgc H HTerpa-fiflHp:

M ck c h 3  MerapaJiH HHTerpaJiJiap 6oui KiifiMaT MaiHociifla T ym yH H Jiaflii. f(x ) (jiyHK-
UHfi 6np ^OJi^a (*) x0 HyKTa.ua y3JiyKCH3, 6omna ^oji^a (**) 6y HyivraAa 6hphhuh 
Typ y3HJiHiura &ra 6yjiCHH. Bhphhhii (*) \ojiai\

fla  f(x)  (j)ynKUHsiHHHr x0 H yivraflarH  O .H . Hi^HHJiaiiiaflH Ba ^nflMaTH s0 6 y jia f lH , 6 /  
e p ^ a  <p(0 =  f (x0 +  t)  +  /(* o —  t) —  2s0 ( H h h h  aJiOMaTH). A ra p  f(x) (jiyHKnna ^ a p -  
KH3H x0 H yivra.ua 6 y ;iraH  Cm pop [xa —  h,  x0 +  / i ] o p aJ iH iy ia  M erapaJianraii i\HHM ar- 
r a  s r a  6 y j i c a ,  y  ^ O Ji^ a  f (x)  (jiynK U H aiiH H r x0 H y ^ ia A a r n  <I>.h. ai^H H JiauiaflH  Ba k,hh- 
m 3 th  s0 6 y jiaA «  (ilHpHXJie —  >KopflaH aJioM arH),

00 OO

dz \ /(«)c°s z(u —x)du (*)

—  oo — oo
oo oo

(*•*)

00 00

So =  /(*o)

0
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C>.h. MaTCMaTHK d)H3HKaHHHr ^ ap  xhji uacaJiaJiapHHH eiH iuna s a  (JiyHKHHOHaa 
aHaJiH3fla i$JuiaHHJiaAH.

<D.h.  C>ypbe KaTopHHHHr (^ . <I>ypbe p.<m) aHaJiorn ^HCO&aana«M, MyHKH O .H . 
(JiyHKUHHHH MeKCH3 khmhk aMnJiHTyflaJiH rapMOHHKajiapHHHr ^ n .)  yanyKCHs Ahfhhahci 
Tap3H^a H(j)OAaJiafi^H (T ai^ocjiaH r: 4>ypbe npeo6pa30BaHHe).

. A da6. i H. C h e x a o h, npe05pa30BaHne cUypbe, Hj I, M., 1955; T. M. ( D H X T e H r a -  
/i # u. Kypc flH<MepeHi;HajibHoro h HHTerpajiuioro hcmkcjichha, t. III, <I>H3waTrH3, M., 1963.

4>yPbE K034>4>MUHEHTbl— 4>YPbE K034»t>HUHEHTJlAPH. f(x) $yHKuHHHHHT 
\c, 6j xecMaAa OcpHJiraH q>t , <ps, . . . ,  <p„, . . .  c|)yHKu,HfljiapHHHr opTOHopMaJiJiaHraH

cJK TeM acnra iiHc6aTaH e3HJiraH 4>.k. —  Ck =  ^l(x)<pi,(x)dx coHJiapflHp f a .  OpTO-

a
HOpMHpOBaHHafl CHCTeMa $yHKU,HH). l(x)  AaBpHH (fiyHKHHSHHHr (flaBpH 2  T) OpTOHOp-

1 n n x  1 n n x  1 
MaJiJiauraH j r  cos ~~f~’ f  sln ~ f ~  ’ 2T  CHCT€Ma 6yHHMa' o jim raH  <I>. k . h h h t

x y c y cn f t ^ o jih  My^HMflnp:
T

=  1  J f(x) cos dx, bn =  y  | / W  s i n ^ L d x ,

— T —T

Co== 2T  '  f W d r ' n=1  1,2>
—~7

K- FlapceBaJifl paBeHCTBO, <J)ypte mctoa, <J)ypbe psijjbi.
<I>yPbE METO/J — <J>yPbE METOflH — (JjyHKUHa^apHH Oypbe i^aTopJiapH Ba 

4>ypbe HHTerpaJiJiapHra efiHui fiyjiH CnjiaH ^ap xhji MacaJiaJiapHH e in u i MeTOflH. 
4>yHKHHsiHH i-;aTopra eKH HHTerpajira CyHflafi efiraH.ua 4)yHKu.Hfi }KyAa ltyjiafi aHaJiH- 
TiiK maKJira Kejia.nn; KynHHMa 6y ycyji MaTeMaTHKa, acTpOHOMHH, MaTeMaraK 4W3H.. 
Ka, Ha3apHii (})H3HKa, Ha3apHfi MexaHHKa Ba 6ouma co^aJiapHHHr ^ap xhji Macajia- 
jiapHHH eqnuifla 9iir K,yji KejiaAnran ycyji 6yjiH6 lm^aAH. MacaJiaH, y3yHJiHrn l 
CyjiraH m irn l!Ka 6np jkhhcjih CTep^eH^a HCCHtyiHKHHHr Tapi^aJiHiuH TeKUiHpHJiraH.ua 
MerapaBHH uiapTjiapn u(0, /) =  u(l, t) =  0 Ba 6ouuiaHFHH mapuiapH u(x, 0) =  f(x) 
fvjiraH

du „ d2u
dt =  a d i?  V ^  ° ’ 0 <  x <  0

hcch^jiiik yTKa3yBMaHJiHK TeHrjiaMacH ciHJia^H; 6yH^a u (jiyHKuHsi u(x, t) =
00

=  ^  An(t) sin —  x KypHHHuiAa TacBHpjianaAH, 6y ep.ua An(t) Jiap 6ouiJiaHFH>i Ba 
/1=1

«jcrapaBHH mapiJiapAaH aHH^JianaflH.
A .aa6,: r .  M. O H X T e H r o j i b n ,  Kypc A«4)4>epeHi;HajJbHoro h H H Terpajibnoro h ch c jieH H g , 

t  III, <t>H3M3TrH3 > M ., 1963; H . C H e ^ f l O H ,  FIpeo6pa30BaHHH O y p b e , HJI, M ., 1955; A. H . T n*  
i u h o b ,  A. A. C a m  a  p c k n fi, ypabHeHHjj MaTewaTnqecKofl $h3hkh, rocTexHS^aT, M ., 1956.

<I>yPbE nPE0BPA30BAHHE — <J>yPbE AJIMAUITHPHUIH. /(x) ŷHKUHHHHHT 
C>.a. — j(x) 4>yHKHHnra KyfiHAarH (bopMyjia opi^aJiH CopjiaHraH F(z) (jiyHKUHSiflHp:

+®
I

FU) =  y =  |  f(u) e~‘*"du. (*)



W P b E  nPE0EPA30BAHM E

ByH^a OypbeHHHr
-f- Oo -j- 00

f(x)  1 d z  |  f(u)  cos z(u  —  x) dx

--00 ---oo

4>opM yjiacH x  HHHr ( —  oo, -f- oo) o p a J iH iy a  ^eK Jin  H y ^ r a ^ a p f la H  6 o m ^ a  ^aM M a n n ft-  
MaTJiapHfla vpnfwn Syjra^H fle6 $apa3 ^HJiHHa^H.

OypbeHHHr TecKapn aJiMauiTHpHiiiH

+00

f(x) =  - L  F(z) eLvzdz
V 2n J

—oo
<{)opMyjia 6H^aH HfJio^aJiaHa^n.

cO oO

Fc (z) — "J/ ^ ~ ~  |  f(u )cos zu du. Fs (z) =  j /  A  f(u) sin  zu du

0 0

ijiyHKUHajiap m oc paB H uifla  <I>ypbeHHHr cH H yc-aJiM auiTH pH iiiH  Ba KocHHyc-aJiMauiTH- 
pnuiH ^eO aiaJiaflH.

A rap  f(x) —  >«y(|)T (|)yHKUHH 6yJica, y  ^o ji^ a  F(z) =  Fc (z) S yjia^n , a rap  f(x) —  
toi^ 6y ^ ca , F(z) = i F s (z) 6y.ia.iH. yMyMHii ^o ji^ a  f(x) hh  Kycj)T g  4'yHKUHH Ba toi^ h 
({lyHKUHSIJlap ftHFHHflHCH KypHHHUIHfla TaCBHpJlalU MyMKHH:

g = j [ f ( x )  +  f ( - m .  h =  f {x)- K ~ x\  f = 8 + h.

y  ^OJifla F(z) — Gc (z) -f- iH s (z) 6ynann, rnyHHHr y>jyH «J)ypbeHHHr KOCHHyc-aJiMam- 
THpHiiiH Ba CHHyc-aJiMauiTHpniuH 6njiaH qerapaJiaHHui MyMKHH. MacajiaH, f(x) =  e~'“*

4>yHKHHH y q y H  F c (z) =  j /  A

t  /~2~ z J 1. 0 < x < n
Fs (*>— y  — 4- aa • /W  =  t 0, x > a ( a > 0 )  y q y H

Arap /(x) 4>yHKU,HH (— oo , +  °°) opajiHKAa a6cojiioT HHTerpaJiJiaHyBMH 6yjica, y 
+°?

1

I '^ojifla F(z) =  1 |  /(«) e izudu (})yHKu,Hii OyryH 6y opaJiHK^a y3JiyKCH3 6yjin6, 

— «0
g ±  oo a a  HOJira HHTHJiaflH. Arap (— oo, +  oo) opaJiHK^a f(x)xn a6cojnoT hh- 
TeipajuiaHyBiH OyJica (n —  HaTypaJi coh), y  ^o ji^ a  F(z) (j)yHKUHH n T.a F’(z), F"(A, 
, . . ,  F ^ X z)  !qocHJiara 3ra 6yjiaflH, t  -*- d h  °°  fla 6y  ^ocHJiaJiapHHHr ^aMMacn hoji- 
r a  HHTHJia^H.

O-a. TyuiyHqacHHH Kyn y3rapyBiHJiH (|)yHKUHa;iap jqojiura yMyMJiauiTHpnui My\i- 
k h h . >KyMJia^aH, a ra p  f(xx, x2) (j)yHKu,HH (—  oo , +  oo) opaJiHKfla hkKaJia xt, xt  
^3rapyBqH 6yftHqa a6cojnoT HHTerpaJiJiaHyBMH 6yjica, y jqoji.ua y HHHr  0 . a .  ^yflH^arit 
K^pHHHUi^a 6yjia^n:
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-)-00 -f-QO

2n \
rfu,

-|-00 -j-cc

■F(zt ,z ,)e - 'V i x i +  z, XJ  dz-,.

—QO

<J>.a. (jiyHKUHOnaJi aHaJiH3Aa, rapMOHim aHaJiH3fla, onepauHOH ^HCoC^a, hh3hi^jih 
CHCTeMajiap Ha3apnacHfla Ba 6omi^a co^ ajiap ^ a KtfJiJiamviaw-

A aa6. i H. C h  e a  fl o h ,  n p e 0 6 p a 3 0 B a H B a  <I >ypbe,  HJl, M . . 1955; r .M . <Hi x x e a  r o j i n ,  
Kypc f l Hi J xJ j e pe HuHa j i bHor o  h  H H T e r p a j i b H o r o  H c q H C J i e m a ,  t .  I I I ,  <J>H3MaTrH3,  M . ,  1963.

<J>yPbE P JI/l— O y P b E  KjATOPH. f(x) (})yHKUHHHnnr (p,(Jt), <p2(Jt), . . . .  <p*(x), . . .  
opTOHopMajiJiaHraH (j)yiiKUH!TJiap cncTeM acnra HHcCaiaH (k,. OpTOiiopMHpOBaHHan chc-

TeMa (JjyHKUHfl) e3HJiraH $ypbe Kar opH— ^  C*<Pa(x) ^aTop^Hp, 6 y  epfla C* —

4>ypbe K03!j)(j)HUHeHTJiapn (^ .K y n m m a  ^aepn  2 T  6yjiraH .naBpnfl }(x) <j)yHKUHHHHHr 
1 1 nnx  1 nnx  

opTOHopMaJiJiaHraH cos ~ f ~  T~ SIn ~~T~ =  2 ,3 ,  . . . )  cHcieMara HHc6a-
TaH e3HJiraH <1>.k . HHHr My^HM xycycnfl ^ ojih TeKiiiHpHJiaflH:

A rap f(x) y3JiyKCH3 ^ocHJiara s ra  6yJica, y n ^ a  6 y  f(x) <j)ynKUH!ira SKHHJia- 
uiaAH.

O-n- MaTeMaTHK (j)H3HKa TenrjiaMaJiapn Ba rapMOHHK aHaJiH3HHHr KYflpaTJiH bo- 
CHTacH^Hp. B y ^aTopHH O ypbe HccHiyiHKHHHr Tapi^ajiHUiHra oh^ Macajiajiap My- 
Hoca6aTH 6njiaH KHpHTran.

Axa6. i  T. M. <t> h  x t  e h  r  o j i  b  u, Kypc f l Hi ) x}>epe HuHaj i b i i or o  h  H H T e r p a j i b H o r o  HcqncJ i eHHH,  
t .  III, M., 1963; A, H. T b x o h o b ,  A. A. C a  m  a  p  c  k  h  A, y p a B H e H H H  Ma Te Ma THqe c Kof t  4>H3H- 
k h ,  M., 1956.

00

00



XAPAKTEPHCTHKA — XAPAKTEPHCTHKA: 1°. JlorapmfcMromr X. ch — coh
JiorapHiJiMHHHHr 6yTyH ^hcm h.

2°. XycycHH j;och® m h AH(M>epeHHHaji TeHNiaMajiap Ha3apH«CHfla X . (^. J3,hcJ)- 
([lepeHunajibfibie ypaB»eHiw). 1- T apra6;iH

dz
PTx +  W y = r C>

fliii^epeHUHaJi TCnr.iaMa.iap yqyH X. a e 6 (6y  ep aa  p,  q, r  Jiap x, y,  z  jiapHHHr 6e- 
pHJiraH (j)yHKu,HH;iapH) nyftHAarn flH(j)cj)epepuHaJi TeHrJiaMaJiap CHCTeMacH 6 h m h  aHHK- 
jiaHyBHH 9rpH qH3H^jiapra aftra jiaflH:

dx  d y  d z .

P ~  q =  r
ByjiapHH HHTerpaJiJia6, X . .nap OHJiacHHH TonaMH3:

(p (x, y ,  z) =  Cu  (x, y,  z) =  C2, (Cu  C2 =  const).

ByJiap y 3HHHHr  ^ap 6np Hy^Tacn^a { p, q, r } ceKTopra ypHHafliiraH srp n  qH3Hiqjiap
TynJiaMHfliip.

(*) TeHrJiaMaHHHr  HHTerpaJi CHpTH 6Hpop s rp n  <ih3Hkhh Kecn6 yTyBqn X . jiap- 
HHHr reoMeTpKK ypHHflnp. CHpTHHHr  TenrjiaM acn —  F[<[i(x, y ,  z), ^ ( x , y , z ) ] =  0, 6y 
e p ^ a  F ■— h k k h  y3rapyB>fHJiH cj>yHKUHH.

3 rp n  nH3HK;HHiir X. 6yjiMacjiHK mapTH MaHa uiy srpn  HU3HKjs,a 6epHjiraH mapT- 
Jiapra a ra  6yJiraH Koihh MacaJiacHHHHr siroHa emiMra sra  6yj>HuiH yqyH 3apyp Ba 
KH{j)osiflHp (k. Heo6xoflHMoe ycJionHc, HocTaTiHoe ycjiopne). X. TyiuynMacH yq Ba 
yHflaH oprH^ y3rapyBMH.'iap j;ojih yqyH yMyMJiamrapiuiaAH. 2- Tapra^JiH

d 2u d2u d2u ( du d u \
a W V) M  +  b(x, y) ^  +  c(x, y ) g p = f  U  y,u,Q-x ' T y ) < >

flH(jicj)epeHuHaJi TeHrjiaMa y q y H X. iuyn^aft qH3H^jiap  ciicjiaTKfla Ta-bpHcjjjianaflHKH, 6y 
MH3KK;jiap 6yftHqa

odij1 — bdxdy  +  cdx2 =  0 (***)

o,n,nHH « Hcj)<j)epeHu.HaJi TeHrJiaMa ^anoaTJiaHTHpHJiaflH. By ^o jira  Tem uuiH X. TyuiyH- 
qacHHH 4>paHu,y3 ojiumh F. Mohw KHpHTraH.

(**) TeHrjiaMa r Hnep6oJiHK TH naarn TeHrjiaMa O y jiran^a  X. jiapHHHr

!(* , / / )= C , Ba t) (x, y) =  C?

TeHrJiaMajiH HKKHTa OHJiacn ^ochji 6y;iaAH; Ct , C2 —  HxraepHft AOHMnft MH«;/(op.nap. 
Arap i  Ba r) hh «HrH apryMeKT p.e6 ojicaK, y ^oji^a (**) TeHrjiaMa

d2u {£ du\ 
a ia r) l ? - 1!-"- d l  dr\>
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KypHHHUira Kejia^n. riapaCojiHK T im ^arn  TenrjiaMaJiap yqyH 6y  OHJiaJiap 6«p xha 
6 y m 6  (ycTMa-yci TyiunO) i^ojiaAH, a ra p  r) TyFpn raHJiaC ojiHHca, (**) TeHrjiaMa

d2u ( du, dU 
drf  — <P ^ i ,  il. " ,  did l  dr\'

kvpHHHiiira KejiaflH. A ra p  (**) TeHrjiaMa sjijihiithk in n /ia rn  TeHTJiaMa 6yjica, y  j^oji- 
/la ^ai^HHHft X. Jiap tym aiinh.

(**) TeHrjiaMa chhmhhii |  +  iri =  C KypHHHiu^a e3H6 , (**) TeHrjiaMaHH jhrap-
TiipaMH3:

d2u d2u ' du du
d \ l  +  ari2 =  ‘P l S’ ^  “ ’ d \ ’ dr\ 1

du, du '
Emhmhhht X . CyftHia ojiKHran i^hhm 3tjihphhh Ba ^  ^  HHHr X . fla rn  6«pop

nyn;TaAarH ^ hhmbtJiapHHH CHjiran ^o ji^ a  6 y  ^ocnjiaJiapnHHr 6jnryH mh3» k; 6 y 8 m a  
ojiaAHran i^HHMaTjiapHHH aHHK,jiaiu MyMKHH (i\. KpaeBbie 3aaaMH). Bomi^a 4H3HK,Jiap

du du
yvyn CyHAaft 6oFJiaHHiu fiyn. A ra p  u, ^  ^  JiapHHHr X. 6yJiMaraH MH3HK̂ a 6epHJi-

ran ^HHMarJiapH eiHMHHHT 6y  hî hh »ofljiapflarH ^hhmsthhh aHHiyiaca, y
\o jifla  X. na CyHflafl 6^jiMafiAH. A ra p  >iH3Hiyiaii 6np TOMon^a hkkh cmhm 6hp xtui 
6yflH6, hkkhhhh TOMOĤ a ^ a p  xhji 6yjica, y  jjojifla 6y *iH3Ĥ  X. OyjiaAH.

TapTH6H ^ap ^aHAaft 6yjiraH xycycnft ^ocHJiaJiH TeHTJiaMa Ba TeHrjiaMaJiap chc- 
TeMacH yyyH >;aM X . HHHr TaipH^urapH 6op.

3°. AniMiepeHUHaji reoMeTpHnAarH X. — myHAafi srpH qH3Hî KH, ypaMa OHJia- 
HHHr 6epHJiran CHprara yuia MH3HK ejfinqa ypHHaAH. TeKHCJiHKJiap X. chhh oajia- 
HHHr TeKHCJiHrH CnJiaH oHJiaHHHr yHra qeKCH3 skhh TeKHCJiHrn KCCHiuraH^a ^ochji 
CyJiraH TyppH <IH3HHHHHr JIHMHT Ua3HHTH Ae6 TaipHl})JiaUI MyMKHH.

4°. Sfijiep—IlyaHKape X. c h  — k .  Sftjiepa TeopeMa.
5°. S^THMOJiJiap Ka3apHtiCHAarH X. Cohjih X. jiap  TacoAHtj)Hfi m hkaop Tai^cH- 

m o th h h h t My^HM wH^aTJiapHHH MaiJiyM Aapawafla xapaKTepjiOBqn cohjih napameTp- 
jinpAHp. ByHAafi X . Jiap Ta^cHMOTHHHr s n r  m j^hm  xycycHnTJiapHHH khckb m})OAa 
m apK  MacaJiaH, aTpoi})Hra TacoAH^HH m hhaophhh t ojunmii MyMKHH 6yjiraH  rHfiMaTJiapH 
TyiuiaHaAHraH 6npop ypTa KjHfiMai; 6y  K,HHMaTJiapHHHr y p ra  ^HfiwaTra HHc6aTaH Tap- 
^o^jiHrH AapawacHHH mJiOAaJiOBiH 6npop coh Ba ^ 0Ka30 .

ByHra ao h p  aAa6HeTHH ypaBHeHHa MaTeMaTHqecKofi <|)H3iiKH, flH^sJ^epenuHaJibHaa 
recMeTpHH, TeopHH BepoHTHOCTeft TepMHHJiapHAaH K apanr.

XAPAKTEPHCTHKA nO Jlfl — MAAflOH XAPAKTEPMCTHKACH. Arap P m&- 
flnnAa ne — 0 TeHrjiHK (jiai^ai n =  0  6yjiraHAarHHa ypHiuiH 6yjica, y ^ojiAa P Mafi- 
Aoh HOJib xapaKTepHCTHKajiH MafiAOH Ae6 arajiaAH (6y  ep ^a  e — P MafiAOHHHHr 
6npjiHrH. 0  —  P MafiAOHHHHr hojih, MaHtj)HH 6yjiMaraH 6yTyH n coh sca e HHHr n Ta 
KyuiHJiyBiH î hjih6 oJiHHraHHHH 6HJiAHpaAH). MacaJian, ^aMMa cohjih MaftAOiuiapHiiHr 
xapaKTepncTHKacH 0  6yjiaAH. 0 xapaKTepHCTHiguiH MaftAOHJiap 6a-b3aH xapaKTepHC- 
THK3CH3 MafiAOHJiap Ae6 aTaJiaAH.

A rap  ne =  0 TeHrJiHK n  hhht 6ai3H Myc6aT nHfiMaTJiapHAa ^aM ypHiiJiH 6yJica, 
y ^ojiAa 6 y  coHJiapHHHr sht khmhth M .x . Ae'iHJiaAH. M .x. Jiapn^anaT P ry6 con Ba 
0  'iyjimuir MyMKnn. XapaKTephcthk3ch HOJib 6yjiMaran MaftAOHJiap mckjih xapaKTe- 
piicTHKaJiH MafiAOHJiap Ae6 aTaJiaAH.

XAPAKTEPMCTHTOCKA5I MATPHHA— XAFAKTEPHCTIfK MATPMUA. Kfia- 
ApaT A MaTpHuaHHHr xapaKTepHCTHK MaTpnuacH A  —  \ E  MaTpHuaAnp, 6y epAa E — 
CiipjiHK MaTpHiia, X — 6npop  HOMa-bJiyM MHiyiop. UlynAafi k.hjih6, a ra p

A =

a ,4 . • Om* 8 , i - -% an  . . aUI
flj 2 . • °«i| 6yjica, jth h h t X. m. ch A  —  XE — an . ■ ■ Q -in

flfij • • °nrl ani flflj . . .

a
r11



XAPAKTEP«CTPt«lECKOE VPABHEHHE

XAPAKTEPHCTH4F.CKAR TOMKA kphboS ceMeflcrea — onna srp n  mh3hfhhhhp 
XAPAKTEPHCTHK HYKTACH — OHJiaHHHr n a 3Kyp srpn mh3» h  SnJiau y n m r  
CH3 Fil̂ HH 3rpH *m3HFH KECHIliyB Ky^TaCHHHHF JIHMHT B33HHTH.

XAPAKTEPHCTHHECKAfl 4>yHKUHJI—XAPAKTEPHCTHK W HKUHH. 1°. HyK- 
TaJiap TyruiaMHHHHr X .$. c h  — TynjiaMHHHr H y ^ra ^ ap H fla  6 H p ra  Ba 6 y  TynjiaM ra 
H;apaui/iH S y J iw a ran  H y ^T aaap fla  HOJira TeHr S y jiraH  (J>yHKUHH. M acaJiaH , fln p H x jie  
j|)yHKUHMCH (k;.) paiiHOHaJi coHJiap rynJiaM HHHnr X.<{). A«p.

2°. £ TaCO^H(J)Hft MHK f̂lOpnHHr X.(J). CH

f(l) =  Meitx

TeHMHK SH/iaH aiin^ianaflH, 6y ep^a M  —  MaTeMaTHK k jt th j ih u i  6ejirHCH (\ .  MaTe- 
MaTOTCCKOe 0>KHAaHHe). Arap <p(jc)— I  TaCOflH({)Hfl MH^AOpHHHr• Ta^CHMOT 3HMJIHTH 
(*;. Pacnpe^ejieHHe) 6yjica, y ^oji^a

+00

f(t) =  I e,ix  <p(x)dx.

TacoAH([)Hft MHKflopHHHr X.(j). jihmht TeopeMaJiapHH (^. npe^ejibHHe TaopeMu) 
hc6o t  KHJiHui.ua ^yjuiaHHJiaflH. ByjiapHHHr ^yjuiaHHJiHUiH apKJiH Taco^H^Hft MHiyiopjiap 
fiHFHH^HCHHHHr X.(J). ch Kywn/iyB^HJiap X.<{). jiapHHHr KynaftTMacnra TeHr 6yjiHin 
(JiaKTHra acocJiaHa^H.

X.(J). HHHr 6om^a xoccajiapn: 1) X.(J). jiap TacoflH(|)HH MHi^opHHHr t3i^chmoth- 
hh (k. PacnpeaeJieHHe) 6np ^HfiMaTJw aHHKJiafiflH; 2) f'(t)  =  i h f " ( t )  =  — Dg

t =  o < =  o
[D — flHcnepcHH (k;.) 6ejirncH].

TaKCHMOT 3H4JiHrH («;. Pacnpe^eJieHHe)

1 2

V2n
6yJiraH ^o ji^a  napaM eTpjiapn 0  Ba 1 6yJiraH HopMaJi t3 kchmotjih i aco^HtJwft mhh- 
flOpHHHr X.(J). ch '

(JiopMyjia 6HJiaH H:J)0^ajiana^H .
A *a6. : B. B. r  ti G ^  o n K j, Kypc TeopaH BepoarHocTefl, tI)i!3MaTn!i, M., 1964.

XAPAKTEPHCTHMECKHE HHCJlA — XAPAKTEPHCTHK COHJIAP — xycycHii 
^HfiMaTjiapHHHr aftHH y3H (k. CoScTBeHHtje 3i/aiieHH?i).

XAPAKTEPHCTHHECKHfl MHOrOHJIEH—XAPAKTEPHCTHK K?flXAfl. Kea- 
^paT A MaTpnuaHHHr xapaKTepHCTHK K ^n^a^H — A  MaTpHuaHHHr xapaKTepncTHK MaTpH- 
uacHHHHr (i^.) flerepMHnaHTH, s iih h  \A —  \E \.  PaBiuaHKH, 6y  ^eTepMHHaHT X r a  hhc- 
6aTaH n- n a p a xa m  K vn^aji 6 y jiaan ,

XAPAKTEPHCTHHECKHE KOPHH — XAPAKTEPHCTHK HJlflH3JIAP. l^a^paT 
A  MaTpnuaHHHr X .h .— yHHHr xapaKTepHCTHK Kyn^a^H (k- XapaKfepHCTmecKHft m h o to -  
MJieH) §kh xapaKTepHCTHK TeHrjiaMaCHHHHr ( \ .  XapaKTepHCTHnecKOe y paB H enH e) 
HJIAH3 JI apHflHp,

XAPAKTEPHCTHHECKOE yPABHEHHE—XAPAKTEPHCTHK TEHrjIAMA. Kra-
flpaT A  MaTpnuaHHHr X.t. — yHHHr HOJira TeHrjiauiTHpHJiraH xapaKTepHCTHK kvii- 
^a^HflHp (k . XapaKTepHCTHMecKHft MHoroMJieH), p ih h  \A — A,£| =  0. Arap A  MaTpHua- 
HHHr X .t. cHfla X 5'pHHra A  Maipwna nyfiH(5, MaTpnuajiap ycTH^a 6axapH Jia4Hran 
onepauHHJiap 6a*capnjica, y  ^ o ji^ a  HOJib MaTpnua (k- H yjieB aa M aipnua) ^ochji
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CJjiaan, s iih h  A MaTpnua y3HHHHr X .t.  CHHHHr MaTpnuaJin 6y;ia4H. MaTpH-
uaJiH HJIAH3H A MaTpHua 6yjiran  ^ap naH^afl g(X) Kyn^afl A  MaTpHuaHHHr xapan- 
TepHCTHK Kynx^^nra CyjiiiHa^ii. X .t. acpnft TeHrjiaMa rcC> xbm aTaJia^H. -

XAPAKTEPbl nPEflCTABJIEHHH — TACBHPJlAHMUlHHHr XAPAKTEPJIAPH. 
G rp y n n a  TacBHpjiaHmuiiHHHr (^. npe^CTaBJienne rpynribi) A(g) xapaKTepJiapH A(g)

n
MaTpHUiJiapHHHr H3JiapH^aH, «t>hh rpynnaH H H r x(g) =  ^  A(g)a  TenrjiHK CHJiaH

i= 1
aHHh;jiaHra/i 9.ieMeiiTJiapnHHnr (JiyHKiiHsiJiapiuan HfSopaT^np. B apqa 3KBHHaJienT TacBHp- 
JiaHHuuiapHHHr xapaKTepjiapH 6np  xhji 6yjiaflH.

H kkh TacBHpjiaHHLUHimr SKBHBaJieHT 6yjiHiiiH yqyH yjiapHHHr 6apqa xapaKTep- 
jiapn  6np xhji 6yjiHuiH 3apyp Ba KH([)oa («;. T pynna, TeopHn rp y n n ).

XAyCAOP«l>OBO nPO CTPA H CTBO — X A yC 50P<l) 0 A 3 O C H  —  XaycflopcjwHHr a;K- 
paJiyBqaHJiHK TyFpncHflarH HKKHHqH aKCHOMacnra 6yficyHyBqn ronoJiorHK <J)a30 (i .̂ 
TonojiorHqecKoe npocTpaHCTBo): (J>a30HHHr xap  i^aH,naft HKKHTa x Ba i/ Hy^Tacn 
yqyH moc paBHin.ua 6 y  Hyi^raJiapHHHr mvH^aS U Ba V  aTpot))jiapH MaBwyflKH, 
U { \ V =  0 6yjiaflH. X.$. HHa Tt - § a30 ae6 x,aM a ia jia f ln .

XOPAA —  BATAP —  s r p n  qnsH^HHHr (§ k h  cnpTHHHr) K anaaii/iH p  h k k h  Hyi^TacH- 
hh  TyT auJT npa^H raH  Ba 6 y  a rp n  m h3hkhh  (§ k h  c h p th h )  k c ch 6  yTMaftflHraH TyppH 
liH3H)\ KecMacH. fp e K . /opfir) —  TOp.



u

UEJIAfl PAUHOHAJlbHAfl 4>yHKUH» — ByTyH  PAUHOHAJI «DyHKU,Hfl—

i) =  a0 xn +  x " - 1 +  . . .  +  « „ _ !  x  +  an

KypHHHiu^arH (JiyHKUHH, 6y ep^a x  — 3pK.iH yarapyBW , 0$, au  a2, , , .  , an— y3rap - 
Mac MHK,^opjiap. )KyMJiaflan, y  — ax* +  b x +  c KBa^paT y ^ a ,n  (i^. TpexqjieH ) B .p .$ ,  
^Hp. A rap  B.p.(j). HHHr ^ a p a w a c n  n  Cyjica, yHHHr SKCTpeMyMJiapH f t . )  co h h  
( n — 1) ^aH Ba CypHJiHiu Hy^TajiapH (k. n e p e r a 6a tomkh) co h h  (n — 2) ^aH oprHn 
fiyjiMafiflH.

UEJIAJI 4>yHKUH$l — B y T y H  <l>yHKU,H51 — KOMnJieKc y3rapyBMHHHHr 6yryH  
TeKHCJmrHfla anaJiHTHK <)iyHKUH!i (i^.) 6^jiraH  / ( 2) (JiyHKUHa. KyftH,qarHJiap B,4>. ra 
mhcoji Cyjia^H:

f(z) =  a0 +  n t2 +  . . .  +  an zn, 
f(z) =  sin 2, f(z) =  ez .

f(z) (jiyHKUHii B.<{). 6yjiHuiH yqyH  aiqajuiH 6HTTa z0 n yK ia  yqyH  

^pHHJiH 6yjiHiiiH 3 a p y p  Ba kh(Jk)h. B y  jfo jifla  / ( z ) h h h t

,, s „  s . f \ z 0) , , , f ”(Z 0) , 1Q , , /(»)(?'«) , .
f(z) =  f(z0) +  — J J -  (z —  z0) +  ~ 2f ~  (z —  ?o)a +  . . . +  —  (2 —  20) +  . . .

Teftjiop KaTOpn (i^. Tefijiopa png,) KOMnJieKC y3rapyB'!HFjHHr 6yTyH  TGKHcJiHrw^a 
sHHHJiawaflH.

A rap  2 =  00 ny^Ta My^HM M axcyc ny^Ta 6 y jica , y  ^oji^a j (z)  B.([). TpanciieH- 
^eiiT (JiyHKUHH (n .)  ^ e 6  a ia j ia ^ n . M acaJiaH, ^

f(z) =  cos z, f(z) =  e*,

A aa(5 . : A. H . M a p K y m e B n q ,  TeopHa aHa.'!nTiiqecKHX (pyHKnHii, rocTexH3AaT, M ., 
1947.

UEJIAJI MACTb ^eftcTBHTejibHoro micJia x — ^ a i^ H f t  x cohhhht B y T y H  KHC- 
MH — x flaH opTHK 6vJiMaraH sh f KaTTa 6yTyH coh. x  coHHHHr B.i^. [x] chmboji 
6ujiaH ckh  6 at3aH  E(x) chmboji 6n.iaH 6ejirHJiaHaA». ByH^aft y^HJia^H: «jt HHHr 
6yryH ^hcmh* [eKH «aHTbe j» ]. AHTbe homh «6yTyH» cy3HHii aHrjiaTa^HraH (JipaH- 
uy3«ia e n tie re  cy3HflaH ojiHHraH. x cohhhht B .k . hkkh TeHrcH3JiHK CHCTeMacHHHBr 
eiHMH^aH H6opaT 6yjiraH  [jc] 6yTyH coh CHcjiara^a aHHiyiaHHiiiH MyMKHH:

[.*] <  x <  [x] +  1 .

MHCojuiap: [ ^ 3 0 ]  =  5, [ " y j = 0 >  [ — 4 , 7 ] =  — 5, [ c o s ^ j =  — 1.
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y  =  [a:] (j)yHKU.H« coHJiap Ha3apHflCH, 
MaieM3THK aHaflH3, peKypcHB iyHKUHH^ap 
Ha3apH5icHHHHr ^ap xhji MacaJiaJiapnaa Ba 
MaieMaTHKaHHHr 6om^a M acajiajiapn^a i^yji- 
jiaHHJiaflH. i/ =  [jr] (hyHKUHHHHHr rpa<J)HrH 
309- pacM^a TacBHpjiaHraH. x coHHHHr [*] 
6yTyH khcmh yHHHr {*) Kacp ^HCMHra (j^. 
jlpoS H aa MacTb) ^yHHflarH MyHOcafiaT op- 
i^aJM 6oFJiaHraH. x =  [*] +  {x}.

U.EJ10E AJITEBPAHHECKOE MHCJIO— 
ByTyH AJlTEBPAHK COH — K>i$opHrH ^a- 
flH oji^HflarH K03cj)(j)HHHeHTH onp ra  TeHr Ba 
6oiui^a Koa^xjiHUHeHT^apn 6yTyH coh  6y jiran

KynjqaflHHHr hju(H3H. M acanaH , \ /  9 —
B.a.c., wyHKH 6y coH6yTyH KO t̂jiHUHeHT- 
jih  x s —  9 Kyn^a^HHHT HJiflH3H4Hp. B apqa 
By aJirefipaHK coHJiap MaftflOHH^a

KHCM-xaJi^a oyjiafln .
1 |E J I 0 E K O M IIJIEK C H O E MHCJIO —  B Y T yH  K O M n jlE K C  COH — a +  bi kom-

njieKC coh , 6ynAa a Ba b —  6yryH  coHJiap.
UEJIOCTHOCTM OfiJlACTb—BVTyHJIHK CO^ACH — a /ire 6p a  TepMHHH. B.c. — 

•hojihhht 6yjiyB>iHJiapH 6yjiMaraH KOMMyTaTHB ^aji^aflHp sti.hh uiyHflaft ^aJii^aKH, 
(SyH^a ab — 0 TeHrJiHK^aH KynaftTyBMHJiapHHHr 6npn HOJira TeHr ^eraH xyjioca mh- 

f t .  Kojibuo). X,ap ^aHjjaft MaftflOH ( v  riojje), jkhcm (k;. Tejio) B.c. anp. Kyn- 
^a^Jiap  ^aJii^acH ^aM B .c . nup.

Hkkhhmh lOMOHflaH, 2- iapTH6jiH MaTpHuaJiap ^aJii^acH TaSHHfl nyuiHiu Ba Ky- 
naftTHpHiu aMaJiJiapHra HHcOaTafi B .c . swac. A ap^ai^H ^aT,

(0 n * / 1  0 i f, i o  0 \
a ~  lo  oj'' * _  ( o  0 , ’ a ~  \0 oj

6 v jic h h , y  ^ o j i^ a  a 0, 6 ^ 0  C yjrca  j^aM a-b =  0 6^JiaA H .
UEJ104HCJ1EHHAH <J>yHKUH8 — ByTyH COHJIH W H K U H fl — aHHiyiaHHUi 

co^acH  n aT y p a ji coH jiap  TynjiaMH 6 y jiraH  (jjyHKUHfi. B. c . (j). j iap  ^HftMaTJiapH KeT- 
Ma-KeuiHK ^ o c h ji  tjHJiaAH. M acajiaH , f(x) =  xl —'B . c . <}>. YHHHr f( l) =  1, f(2) =  2,

/(3) =  6, . . . ^HftMaTJiapn KeiMa-KeuiHK Xflcm  n;njiaAH. f(x) — —  B.c.(j). yHHHr

1 1 1
x =  1, 2, 3 . . .  ra  moc f( 1) =  y ,  [(2) =  f(3) =  -g-, . . .  K;nftMaTJiapH Kerwa-

KeTJiHK (reOM eipHK n p o rp e c cH a ) ^ ochji K,HJia^H.
UEJlblE HHCJIA — ByTyH  COHJIAP — ± n  KypHHHuiH^arH coHJiap, 6y ep^a 

n —  HaTypaJi c o h  ( ^ .  H aiypaJibH oe «hcjio) 6kh uojib. HaTypaJi coh  Tyuiym acH  
npeflMeTJiapHH caHaui HaTHwacHfla KHpHTHJiraH.

M yc6aT  B. c . npe^MeTJiapHHiir cohhhh  ^aM, n aT o p ra  TH3HJiraH npe^weTJiapHHHr 
Tapra6HHH j^aM xapaKTepjiaftflH.

MaH(j'Hfi B. c. aJire6paHHHr pHBOjKJianrauH HarawacHfla KHpHTHJiraH. B . c. ^aJi^a 
(H K ojibuo) ^ ochji i^HJiaAH. K,. n e a a o  aKTHOMbi.

UEHTP CHMMETPHH — CHMMETPHH MAPKA3H. TeoMeTpHK (j>HrypaHHnr 
C. m. —  m y n s a f t  6 h p  O  H y^T aK H , 6y  (j)HrypaHHHr ^ a p  K aH flaft M  Hyi;TacH y*n’H 
m yH A aft M '  H y ^ T a  T onH Jia^H K n , 6 y « A a  0  H y ^ T a  M M '  KecM aHHHr y p T a c a  6 y J ia ^ H . 
Boui^aMa cy3 6H JiaH  aftrraH /ia, CHMMeTpHH M apK aaH  0  6 y jira n  ( jm ry p aH H H r ^ a p  K an - 
f la ft M  Hy^TaCH y  iyH m ynaaft M '  HyK,Ta TonnjiaAHKH, 6 y  Hy^Ta OM  TyFpH MH3Hî - 
Aa 0  Hy^Ta^aH napnrw  TOMOHfla O M '= O M  Mactxjiaaa eTaflH. MacaJiaH, KecMaHHHr 
y p T acH  vH H nr C. m . a h d .

C. m. ra s r a  6 yjiraH s rp n  MH3H>^Jiap, cnpTJiap Ba -yMyMaH -?()Hrypajiap moc pa- 
fiauiAa MapKa3Hft srpn mh3H ,̂ MapKa?Hft c n p r  ua MapKasHft (j)nrypajiap Ae6 aTaJiaAH

B.a.c. TynjiaMH âJii â jjochji ^HJiaflH.



UEflHASI JIHHHJI 511

(^ . S jijinnc , THnepOoJia, 3ji.iH ncoii;i, OflHonojiocTHhiii rHiiep6ojioH/i, HByxnojioCTiibm 
r«nep6ojioHA, riapajuiejiorpaM M  Ba ^OKaao).

<^HrypaHHHr C. m. h kkh  Skh jqap mckjih n coh (n>2)  GyjiojiMafiflH, Jie-
k h h  (jjnrypa neKCH3 « y n  C. m. ra , hi>hh C. m. HHHr GyiyH Tyfpn mh ihfh ckh tckhc*  
jiHrHra a ra  ftyjia ojia^H. MacaJraH, AOHpaBnfl uHJiHHAPHHHr C. m. jiapn  Tyrpn hii3hk;— 
U hjihhap y^HHH TauiKHJi i^HJia^H; HKKHTa napaji-ieji tc k h c jih k  C. m. jiapHHHwr 6yTyir 
TeKHCJiHrHra s ra ;  6y tck h c jih k  6epHJiraH tckhcjiHKJiapra napaju ieji 6yjiHC, yjiap/iaH 
6hp  xhji y30iqjiHKfla TypraH nyKTa/laH y ram - CnMMerpHsi TepMHHHra xaM i/apan r.

UEHTPAJlbHO-nOflOBHOE nPEOBPA30BAHME — MAPKA3HH yXUJAUJ AJI- 
MAUITHPHUI —  r0M0TerHH (iv )  chhohhm h.

UEHTPAJlbHblH yrO JI — MAPKA3Hfl ByPHAK -
yqH 6epnjiraH  afiJiaHaHHHr MapKa3H 6HJiaH ycTMa-ycT Tyui- 
raH 6ypiaK  (310- pacM). MapKa3Hfl C O D  6yp«aK A B  efl 6h- 
Jian yjmaHaAH, h ih h  yHflarH 6yp>iaK rpa^ycJiapH  A B  efl^arH  
efl rpaflycjiapH ra TCHr 6yjiaflH, 6y  epna A  m  B  —  M. 6. to -  
MOHJiapHHHHr afljiaHa 6HJian k£^hiuhlii Hy^TaJiapn. A B  efl 
M. 6 . TanHaAHraH efl ae6  aTaJia^H. yrcw  xepMHHHra ^aM 
i^apaHr.

y 3H TaflHaflHraH eftHHHHr y3yHJinrH OA  paflHycra renr 
6yjirajj M. 6. paAHau Ae6 aTaJia^H.

UEHTP TOM O JIO rH H  b npoeKTHBHofi reoMeTpHH —  
npoeKTHB reoMeTpnaAa rOMOJIOrHJI MAPKA3H fa. Fomo- 
J io rH a).

UEHTP TOMOTETHH b sjieMeHTapHofl reoMeipHH —  aJieineHTap reoMeTpHa«a 
rOMOTETHfl MAPKA3H (k,. roMOTCTiifi).

UEHTP r p y n n b l  —  rP y n n A  MAPKA3H —  G rpynnaH H H r ^yiiH A arH  mapTHH 
i^aHoaTJiaHTHpyBMH 2 sJieM eHTjiapn TynjiaMH: >;ap naH ^aft z £ Z  Ba g £ G y>-iyH zg  =  
= g - z  ypHHJiH 6yjiaAH

T. m. A6ejib rpynnacHflHp (iq.), iuyHHHTAeK y G rpynnaHHHr HopMaji 6yjiyB>iHCHAHp 
(k,- HopMaJibHbifi AeJiHTejib). MacaJiaH, 6ap>ia MaxcycMac M aipnuaJiap rpynnacHAa 
CKaJi^ip Mai pHuajiap, sitjHH kE  KypnnHin/iarH M aTpnuajiap (6y ep/ia X — nxTiiepHfl coh, 
E  —  6hp jihk  MaTpHua) T. m. ^och ji KHJia^n.

UEHTP KPHBH3HW — 3rPHJlHK MAPKA3H— srpn 4H3H^HHHr 6epHJirae 
Hyi^racHflarH srpajiHK flOHpacHHHiir MapKaan (i^. K p y r KpHBH3Hhi).

UEHTPO-A<t»i>HHHOE I1PE0BPA30BAHHE — MAPKA3Hft A<I>OHH AJIMAUI' 
THPHUl— ^ e q  6yjiM araH fla 6HTTa ^ y u i  nyi^T ara s r a  6yjiraH  a(jxj)HH aJiMauiTHpHiu (^ . 
A4><jiHH»bie npeo6pa30BaHHfl, J3,bohhoh s j ic m c h t) , M. a . a .  h h h t  x y c y cn f l ^ o jih  tom o- 
TeTHflAHp ( n . ) .

U EHTPOHA TpeyrojibHHKa AByMepnoro —  h k k h  yjmoB.iH y>i6yp>iaKHHHi LIEHT- 
POHflH — yHHHr MeAHaHaJiapn KecnuiraH HyK,Ta. y .  u. 6y y>i6yp>-iaKHHHr ompjiKK 
MapKa3H ^aMflnp. K,- TpeyrojibHHK.

UEHTP (o c o 6 a a  TOMKa) —  MAPKA3 (M axcyc H y ^ ra ) . ^H tjxJiepem iH aJi leiirjiaiia- 
Jiap HaSapHHCHfla M. (maxcyc tiyi^Ta) — myH^aft M axcyc nyi^TaKn, 6apna HHTerpaJi 
srpa y « 3HKjiap 6y iiyi^TaHHiir aTpo^H^a enniq s r p n  hh3hi  ̂ 6yjin6, 6y HynTaHH y3 
Hinra cwianH (k- Oco6aa t o t o ) .

UEHTP TJDKECTH— OFHPJIHK MAPKA3H. yieypnaKHHHr (hkkh yji>tOBJiH, 
nJiacTHHKaJiH y>i6yp>iaK) ofhpjihk MapKa3H — yHHHr MefliiaiiaJiapH KecnuiraH Hy^Ta. 
yq6ypqaKHHHr ofhpjihk MapKa3H yHHHr iieiiTpoH^u aeo xaM aTaJia/iH. Mkkh yji>ioo- 
jih yq6yp>iaKHHHr ofhpjihk MapKa3H 6np ymppjiH (KapKacJiH) yqfiyp^iaKiinHr ofhpjihk 
MapKa3H 6HJiaH ycTMa-ycT TyuiMaflAH. K,. TpeyrojibHHK.

UEIlHAJIflPOBb—3AH>KHPJIH KACP—y3jiyKCH3 KacpHHHr chhohhm h (k,. Henpe- 
puBHaw flpotfb).

UEFIHA5I JIHHHJI — 3AH>KHP HH3HK — TenrjiaMacH

u =  a  c h £ . - |  ( e ° +

310- pacM.
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6yjiraH tgkhc srpn  midhk;. OpaJinrn HnHHHr y3yHJiHrH,naH khmhk 6y;iraH hkkh Hy^- 
Tara yuiapHflaH 6hphkthph6 ^y/iHJiraHAa 3aH>KHp §kh 6Hpop 6«p jkhhcjih 'iy3HJi- 
MaflAnraH srHJiyiwaH ofhp m  MaHa rny arpn  1ih3hk; maKJiHHH ojia^H. 3 .  m. Kyn coji- 
HaJiaHMaft TypraH ^ojj^a yHH TaK,pn6Hi”i jjncoOjiaui y liyn napa6ojia TeHrjiaMacH^aH 
^oSAaJiaHHin MyMKHH:

y =  a i l +  £ ? )-

3 .  i .  HHiir srpn jiH K  paAHVCH

!/2 , X
R  =  —  =  a ch2-,-.a  2

3 . i .  eHHHHHr x =  0 Hyi^Ta^aH ^HC06 jiaHa,nHraH y 3ynjiHrH:

X X
l =  a  s h A =  « 

a 2 ' /

3 .  q . efiiiHii O x  yi^ aTpotjm A a afi^aH T H pnuiaan  ,%ochji 6yjiraH  cnpT KaTeHOH^ a e 6 
aTaJiaflH.

U,EnHOE nPABHJlO — 3AH)KHP KOHAACH — apHtJiMeTHKaHHHr 3CKHpn6 i^oji- 
ran î OHAacH; 6y t^on^a 6np CHCTeMa/iarn yjmoB 6HpjiHKJiapHHH 6ouii^a CHCTeMa 6np- 
jiHKJiapma yqHHMH 6up CHCTeMa 6npjiHKJiapii ep^aMHAa yTKa3Huifla i^yjiJiaHHJiraH.

UEPMEJIO AKCHOMA (hjih npitimnn npoH3BojibHoro Bbi6opa) — U.EPMEJ10 
AKCHOMACH (§kh HXTHepiiii Taiwiaui npiiHUHiiH). By aKCHOMara Kypa, 6ym 6yjiMa- 
raH Ba 6Hp-6iipii 6iuiaH KeciiuiMaHAiiraH TyiuiaMJiapHHHr j^ap ^aHflafi cHCTeMacn 
yqyH x.ap 6np TynjiaMra 6HTTa sjieMein moc kcjithpybm h ijiyHKHHa MaBwyymnp. 
Bomi^aqa khjih6 aHTraii/ia, U,epMejio aKcnoMacn yMyMHfi ajieMeiiTJiapH 6yjiMaraH 
OyuiMac TynjiaMJiapHimr xap i^aHflaft cncieMacnaarH ^ap 6np TynjiaM^aH ^Hp/iaiiHra 
6HTraA3H 3JI6M0HT TaHJia6 OJIHUI MyMKHH Ae6 A3T)BO ^HJia^H. By aKCHOM3HH I^epMe- 
jio (1904) aftiraH. X,ap i^aH/iaft TynjiaMHH 6aTaMOM TapTH6jiaHraH TynjiaMra afijian- 
Tnpniii MyMKHHJiHrn TyFpHCHflarH TeopeMaHH Hc6oTjiaui;ia U,epMeJio 6y aKcnoMa/ian 
(JioiiflajiaHraH (i^. ynopHfloqemioe mho/Kcctuo). L(. a . MaTeMaTHKJiap ypTacHfla Kyn 
TopTHiuyBjiapra ca6a6 6yji^H Ba 6np KaTop MaTeMaraKjiap 6y aKCHOMaHH tb h  ojiMa- 
AHJiap, 6HHo6apHH, HXTHepnft TynjiawjiapHH 6aTaMOM TapiH^JiH ^h jihu i MyMKHHJiHrH 
TyFpHCHAarH leopeMaim Typpn ag6 ^nco6jiaMa,5HJiap. JleKHH KJiaccHK MaTeMaTHK 
aHaJiH3HHHr Kyn TeopeMaJiapn IJ,. a. ra  acocjiaHH6 hc6ot KHJiHHap 3KaH.

UHKJIMMECKA3 T P y n riA  —  U.HKJIHK P P y fin A  — uiyH^afi a sjieMeHTra sra 
6yJiran rpynnaKH (i^.), yHHHr >;ap KaH,Taft g  sjieMeHTH 6npop 6yTyH k KypcaTKOTfla g = a *  
6ynann, MacaJiaH: 6npflaH MHKapiMraii «-flapa>Kajin KOMiuieKC HjiflH3Jiap rpynnacH, 
6yTyH coHJiapHHHr a;;jHTHB rpynnacH (n.) Ba X0Ka30.

UHKJIHMECKA51 nOflCTAHOBKA (hjih uhkji) — UHKJIHK ? P H H rA  K?AHUI 
(eKH uhkji) — iHyn^aft ypHiira ^yftnui^npKH, ^a^H^aTfla y KyMHpaflHraH ^ap ^aHflaft 
chmboji 6y CHMoojuiapHHHr HXTiiepnft 6HTTacHra 6y ypHHra KyftiiuiHHHr 6npop flapa- 
xacH ep^aMH 6HJiaH, HtHH yHH i^aHna MapTa laKpopnft ^yjuiaHHui 6iuiaH yTKa3H- 
JlffiUH MyMKHH. Mhcoji:

/1 2 3 4 5 \
*  ~  \3  2 5 4 l j '

By epfla ^ a i^ aT fla  KyHHpiuiaAHraH cHMBojuiap: 1, 3 Ba 5. By yq cHMBOJiHHHr hjc- 
inepHft 6HTTacHHH S, S2, S 3 ypHHra ^yftmujiap epAaMH^a yjiapHHHr HxTHepnfi 6om- 
i^a 6HTTacnra yTK33Hiu mymkhh. U,. y. i;. 6yH^aft §3HJiaAH: ^ai^Hi^aifla KyiHpHJiaAH- 
rau CHMBOjuiap 6np-6HpHra L(. y. î . ep^aMHfla i^aft TapTH6fla yTKa3HJica, naBCJiap 
HiHra yrna Taprn^Aa cshjkiah. fOi^opHAa KejiTHpHJiraH U,. y. i .̂ S  =  (1, 3. 5) xypn- 
HuuiAa e3HJiaAH.
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U.HKJ10HAA —  U.KKJI0H/1A —  ^ y 3 F a jiM ac  T y r p n  lin3Hi<; C y fiim a  CH pnaH M acA aH  
FHJi^wpaeTraH afljiaHara ^HMHpjiaMafi/iHraH ^hjihG 6npHKTHpHjiraH M  ny^Ta >)H3aflH- 
raH  TeKHC s r p n  ' i h j h ^ .  A r a p  M  H y n T a  a f i j ia n a f la  e T c a , o / j a T ^ a r n  tn U ,. ^ o c h j i  6 y -  
jia flH , a r a p  nyn ;T a (31.1-p a c M fla rn  M '  H y ^ r a )  a ftjiaH aH H H r HMH/ja 6 y j i c a ,  n H C ^ a p m -  
pH JiraH  m '  U,. ^ o c h j i  O y jia ^ H , a r a p  H yi^Ta (311- p a c M f la r n  M "  n y i^ T a) a fiJ iaH aflan  
T am iqapH fla  6HpHKTHpHJiraH 6 y J ic a ,  y 3 a f ira p H J ira H  m"  H , .  ^ o c h j i  6 y jia f lH .

U,. nexiiHKafla (ramJiapHHHHr 
;ipO(j)HJIH UHKJIOH^ajI sroH MH3HI^Jiap 
maKJiH^a 6yJiraH THmjiH y3aTMafla) Ba 
M exaH H 3M jiap H a3 ap n ac H A a ^ y ju ia H H - 
Jia^ H .

U .  HHHr napaM eT pH K  le n r J ia M a -
J ia p n :

( a \  
x =  r \ t  —  —  sin  t y

y =  r [ I — 7 - cos

6 y  e p ^ a  r — i^y3FaJiyBMH A o n p a n n n r  p a f lH y c n , a —  f lo n p a  M apK a3H flaH  M  H y ^ T a r a i a  
6 y j i r a H  M acocjia, t —  n ap a M eT p  6 y jiH 6 , / jo n p a  T y rp H  MH3Hi^ GyiiHMa FHJiA H paraH .ua 
y3H  (eKH paflH y cH ) i^aHMa 6 y p q a K K a  6ypH JiraH H H H  K ypcaT aA H .

r peK. xoxX osifiog  —  flOHpaBHfi, HonXog —  ^OHpa, eifiog —  KypHHHm cy3JiapH- 
AaH o jiH H raH .

An&6.: T.  H .  E e p M a H ,  U h k j io h ;^ ,  rocT exH 3A aT , M ., 1G54.

U,HJlHHflP — U,HJlHHflP: 1°. AHajiHTHK reoMeirpHflfla U .—u h j i h h a p h k  CHpTHHHr 
x y flflH  y3H  (i^. U ,HJiH H flPHqecK a.i noBepxnocTb).

2°. SjieMeHTap reoMeTpHnaa U. —  fiyHaJiTHpyBMHCH co triHK Ra y3-y3HHH Kec- 
MafiflHraH >iH3Hiy(aH H6opaT 6yJiraH u,hjihh,hphk c h p th h h f  h k k h tb  a  Ba P riapajuieji 
TeKH CJiH K 6 n jia H  KecHUJHixiHflaH (312- p a c M )  > ;o c h ji  6 y j i r a n  >kiicm  (() )H ry p a ). u) n a  o ) ' 

flCCH (})HrypaJiap U. HHHr acocJiapn ^e5  ;n a jia ^ n : (0 —  nacTKH acoc, a>' — lo^opHrn 
acoc. A rap  6 y iw a  U,. HHHr kcchmh afijiaHa 6y jica, U,. ^onpaBHft U . Jie6, a rap  / 
ncoBMH (0 KecHM reKHCJiHrnra nepneHAHKyjiap Oyjica, y  ^Ojifla U . aoHpaBHS Tyrpn 
U . f l e 6  a T a J i a f l i i .  O f la T A a  AonpaBHfi ryFpH U . rHHa U,. A e 6  aTaJiaflH.

ZloH paB H fi TyFpH  u .  h h  i^hh  t c k h c jih k  6 n jia H  K e c r a n M  ^ o c h ji 6 y j i r a H  KeCHM 
s jij iH n c  6 y jia f lH  (K o H y c ra  coJiH m iH pH H r).

33— 1234
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UHJIHHflPHMECKAJl nOBEPXHOCTb — UHJIHH/IPHK CHPT — y3-y3ffra na" 
pajwiefl ^o ji^a  kymhS, 6npop tbIShh a r c n  «  sq -n  m h3h^rh  (U,. c .  h h h t  ftfHa/iTHpyB- 
mhchhh) KecnS yTaflHraH t TyhpH tnrafnqHHHr ^arraKaTJiaHHimwaH j(ochji G^nanHrm 
CHpT. DyHfla l TyFpH MH3Hî  'I^. c. u h h t  hcobmhch a e 6  aTajia/jH. A rap U . c . B m r 
hcobmhch 3/uinnc, TiapaSoJia s k h  rHirepCojra (k;.) 6y /ica , y  no/i/ja U . c. moc paBHmaa 
ajuiHriTHK, napa6oJiHK € k h  rmrep6ojiHK U,. c. a e 6  aTaJia/?H. AHaJiHTHK reoMeTpHH/ja 
Ii,. c. HHJiHHaP fleC ^aM aTa/ia^H.

UHJlHHflPHMECKHE KOOPflHHATbl r, 0, z  tomkh P — P  nynjTaHHHr r, &, z 
UHJIHHflPHK KOOPflHHATAJlAPH —  uiyHflaft KoopAHHaTaJiapKH, 6 y « ap  y iy H  r  — 
=  const K00pflHHaTaJiap c h p th  hcobm hm ph 'Oz y^n;a n ap a ju ie ji 6yjrraH (313- pacM) 
u«jihhapahp fa. Koop^HHaTbi). II,. k. x, y, z /jeKapT KoopflRHaTaJiapnra ^yftBaanr 
M yH0ca6aMap SHJian SoFJiaHran:

x  =  r cos'0 , t/ =  /- sin  0 , z =  z.
ZleKapT Koop^H«araJiapHflRH uhjihh^ phk  K00pflHHaTaJiapra aJiMauiTHpHiu (yTHUi) hko- 
6HaiiH i^yftHAarH KypnHnujfla 6 y Jia sn  (^ . 3Ko6naH)

cos 0 sin  0 0 
—rsin  0 rcos 0 0

0 0 1

UHJIHHAPHMECKHE 4>yHKHHH — HHJIHHflPHK *yHKLlHJUIAP—^yftHaara
2 -T ap ra6 jiH  mh3hk;jih /iH({)!{>epe!mHaJi TCHrjiaMaHHHr eMHMJiapu:

y + T y , + [ l - T * ) y = = 0 ' n

6 y  ep/ia v  — HXTHepnft napaM eip. U,. (j). TepMHHHHHHr KejiH6 MH^HiiiHra m y Hapca 
ca6a6  6y;iraHKH, (*) TeHrjiaMa u h jih h a p h k  c o ^ a ra  ong, noxeHUHaJiHHHr qerapaBHft 
MacaJiaJiapHHH TeKiUHpnuiAa yMpaiiAH. U,. ({>• h h h t 6at3H  CHH<{)JiapH B eccejib  (JiyHK- 
OHHJiapn fle6 ropHTHJiaflH, 6ai>3aH LI,. <J>. hhhp ^aMMa CHHifwiapH jjsm B eccejib  4>ynK- 
UHHJiapn ^e6 aTaJia^n.

(*) TeHrjiaMa eMHMJiapH/jaH GHDHHHnr KypHHHUiH ^yftn^arHMa 6JJiaAM:

2* + »

r , <*) =  > ; ( - ! ) *  2

_  D (x, y, z)
1 -  D(r, 0, z) ; =  r.

_____  k\ r(ft +  v  + 1)
ft =  0

By eMHM v Tapra6JiH 6hphhmh Typ U,. (f). p,e6 aTaJiaflH. v  napaMeTp 6yiyH 6yjiMaraH 
j^oji^a (*) TeHrjiaManHHr yMyMHft eMHMH

y =  C|J» (x) +  C jJ—v (x)
KypHHHiufla e3HJiaflH, 6y ep^a Cu C2 — y3rapMac MHMopjiap. v napaMeTp 6yryH 
6yjiraH  ^ojiAa (x) Ba J —v (jc) eMHMJiap 6np-6HpHra mh3h^jih 6 o fjih ^  6yJia/yi (^ , 
JlHHeftHasi 3aBHCHMOCTb) sa  hkkhhm h xycycHft eMHM CHiJiara^a hkkhhmh Typ U,. (j), 
(HeftMaH 4>ynKHHHCH) ojiHHa/tH:

y v (x) =  lim  ; , ( * ) c o s n n - J ^ W
(i^.v sin (iix ‘ .

AMajiHft MacaJiaJiapfla yMHHMH Typ U . (J). (raHKejib (JiyHKnHaJiapH) K^n nyjiJiaHHJiaflHi

h [ ' \ x) =  J ,  (x)+iYv (x), / / f ( jc )  =  J,'(x) -  iY v (*).

ApryMeHTHHHr Mao^yM Ba KOMnjieKC ^HftMaTJiapnra oh^  U . 4>. ^aM 6aTa(})CHJi ypraHHji- 
raH. U,. ra  oh/; sc y aa  Kyn HcaflBaJiJiap 6op.

U H JIH H flPO H fl —  U,HJIHHflPOHfil —  uh jihh /iphk  c h p t, ynra nepnenflHKyjiflp Te- 
khcjihk  (U,. acocn) Ba U . aco cn ra  yTKa3HJiraH ^ap  6np nepneHflincyJiap 6hp Hy^Ta,i,a
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KeeHC yraAHran eHpr 6MJia» MerapajiaHraH whcm (314i- pacM). 0 *  J i\h H . hhht u.h- 
jm h a ph k  chpth: acoBMHCHra n a p a ju ie a  SyJiraH u>a|>.uk KOopAHH&TaJiap chc-

TeMacĤ a 11,. HHHr âwMH j' | f(x, y) dx dy  HHisrpaiiit GnjjaB HiJioflaJiaHaflH, 6y ep^a 
" (P)

P  —  U,. HHHr TexHc acocH, f(x, y j — yHH to^opHflaH MerapajiaS T ypraH  c h p th h b t  TeHr- 
JiaMacH. K,aTTH^ jkhcm hhht bhhtchm oh ^apanaTHHH ypraHHiufla HiiuiaTHJiafliiraii
3- TapTH^jin (jc2 -)- y2)z =  kxy  mh3hi^jih cnpT ^aM U,. ac 6  aTaJia^H. U,. hh jih h ap h k  
6pyc ne6 >;aM aTaJiaAH.

PpeK. xvXivfipog —  uhjihha? , e t6 o g  —  KypHHHiu.
UHPKyJIb — UMPKyjlb: 1°. /toHpanHH li,. — aiw iaHa Ba efljiap mh3hui, uiyHHHr- 

^eK, MH3Hi ĵiH yjiMOBJiapHH yjiMaui' yMyH HuuiaTHJiaAHraH ac6o6 . U,. 6Hp-6npMra inap- 
HHp 6njiaH 6HpHKTHpnjiraH HKKHTa MeTaJiJi oe^MaAan HSopaT. B hp  oeFHHHHr yMH.ua 
H am rapH  6yJiaAH, hkkhhmh oeFHHHHr yMHra i^aJiaM c k h  n e p o  i^yHAHpHJiaAH. EJiH3apb- 
eBHHHr reoM eT pH ara o h a  6hp«hmh pycM a KHTo6HAa U,. K py*aJibH H K  (afljianrHM ) Ae6 
aTaJiraH  (^. «HcTopnKo-M aTeMarH'iecKHe H ccjieA O BaH nas, Bbin. XII). -

315-pccM .

2°. S jijih iith k  U. a ju innc  mh3hui yyyn  HiujiarajiaAH (315-pacM ). Arap a Ba b —  
MJiHncHHHr apHM y^jiapH 6yjica, y j^ojiAa M  My<{)Ta Ba B  uiapHHpim M A =  a Ba 
M B =b  6 yjiaAHraH kh jih6  MaxKaMJiaui K epaK . JlaT. c ircu lu s  —  Aowpa, a fijia H a .

UHPKyjIflTyPA KBAflPATA —KBAflPATHHHr UHPKyJlJiTyPACH — 6epnJi- 
raH KBaApaTra TeHrAOui 6yjiraH AOHpaHH UHpKyjib Ba mh3fhm epASMHAa scaiu TyFpn- 
cHAarn inacajia. E bkjiha TeKHCJiHrHAa K. u. AOHpaiwHr KBaApaTypacH xai<;nAarn Ma- 
caJia (^. KnaApaTypa Kpyra) Ka6H eMHJiMaftAH.

UHPKyJl jlU,Hjl — UHPKyJIHUHJl. a (r )  BeKTop MaftAOHHHHr enHK L srpn l.H3Hî

6 yflHMa ojiHHraH uHpKyjisu.HH — ^  adr HHTerpaJiAHp. U,. KOopAHHaTaJiap op^aJiH
L

6 yiiAaft e3HjiaAH:

J axdx +  itydy +  azdz, 8 =  0^1 +  ayj  +  az k, dr =  dxi +  dyj +  dzk.
L

MafiAOHHHHr L 6 yftHMa ojiHHran U,. ch a  ( r )  KyM MaftAOHBHHHr K-ywapH finpjiHK 
MaccaJiH whcmhh, 6HpjiHK 3ap«AHH Ba Comi^a OnpjinK MHK-AopJiapHH KyMHpnuiAa 6a- 
* a p ra H  Huira TeHr.

MaftAOH Ha3apHHCHAa fa . rio jia  TeopHfl) C to kc TeopemacH KeHr ^yjuiaHHJiaAH. 
C to k c  TeopeMacH: AmfKjiepeHHHajiJiaHyBMH MafiAOHHHHr U,. ch L srpH mh3hi  ̂ 6h j» h  
MerapaJiaHraH onpop 2  ch'pt opi^aJiH ^tvbmh yicpMa' o iyiM Hra W H r  ( 1$. Bi«pb BeK- 
TopHoro nojin):

^ a d r  =  J  rot an ds.
L a
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316- pacM.

KyjioH §kh HbtOTOn TopTHUiHin MafiflOHHAa, 6oui^a KynrHHa noTeHUHaJi MaftflOH- 
Jiapaarn ksSh (h;. noTCHUHaJibHbie nojiH), MaftflOHHHHr HxTHepHft enH^ KOHTyp 6yftn-

Ma ojiHHraH II. ch HOJira Tenr: (P ad r =  0.
L f

UHCCOHAA flHOKJIECA — AHOKJ1EC UHCCOHflACH — 3-TapTH6jIH TeKHC 3rpH 
qU3Hî  SyjiHS, yHHHr Typpn 6ypMaKJin ;;CKapT KOopflHHaiaJiapH cncTeM acH^arn TeHr- 
JiaMacH

a **

KypnHHui^a OyjiaAH. u . HHHr i^yT6 TeHrJiaMacw:

2a s in a (p 
^  ~  c o s  (p ’

6v e p a a  2a —  aftJiaHa /iHaMeTpn. ZI. u . h h  0  MapK33H 
aft-ianaAa ctvbm h (316-pacM ) ryppH HH3Hi^Jiap /TacTacH- 
Himr OM  =  K L  TeHrjiHKKa CyftcyHyEMH M  HyKTaJiapH- 
h h h t  reoMeTpHK ypHH ^ e 6 K,apain MyMKHH, 6y  ep#a K  Ba 
L  —  OM  TyFpn >iH3H^HHHr moc paBHiufla aftjiaHa 6miaH 
Ba 0  nyKTara AnaMerpaJi ^apaMa-i^apuiH T  Hy^Ta^a aft- 
Jianara VTKa3HJiraH t ypHHMa 6nJiaH KecHiUHUi Hyi^TaJiapH, 
AiiJiana (^ochji ^HJiyBm aftjiana) yp im ^a 2- TapTH^jiH 6olu- 
n;a s rp n  MHSHi ĵiap ojihui mymkhh. Zlejioc MacaJiacHHH, 
HtHH Ky6Hii HKKHJiaHTHpHiu ^aKHflarn MacaJiaHH eqnuira 
6 y  miccoHflaHH TaTOnn; siraH  i^aahmfh rpeK MaTeMararn 
ZlHOKJiec (apaMH3flaH oji^HHrH III acp) m apatjinra 6y- 

naccoH fla R .  u. fle6 aTaJirari (k. /le.noccK aq sa^aqaV  K,a^ HMrH aaMOH MaTeMaTHK- 
jiap a  UHCcoH^aHHiir aftJiaHa wiHflarH ^ncMHHrniia TeKiuHpraHjiap; UHccon^aHHHr aftJiaHa 
efiH 6HJiaH finpra ojiHHraH 6y k^hcmh nenaK ry ji  anpoFHra yxmaft/iH.

TpeK. yiaaoiSat  cy sn  yiaaot, —  'ihpm obvk, eifiog —  KypHHHiu, iuaKJi cy3JiapH,naH 
ojiHHraH.

UH4>Pbl —  PAKAMJIAP —  coH JiapH H  6 e j irH J ia m  y>iyH H u u ia ra j ia f lH ra H  HiuopaJiap 
(^ . M hcjio). TypJin  xa.TK.Tan.-ja Typjin xhji P .  6yjiraH , 6yjiap  nar;T y r a u iH  6HJiaH, 6y  
xaJir;/iapiiHnr MO/wHft u a  hjktiim ohh x aeT H  pHBOWJiaHHUiH 6H jiaH  y 3 r a p r a H  Ba ^aMMa 
nai^T T aK O M H JiJiauiraH . P . hh  e3HuiHHHr 9 H r c o /u a  ycyjiH yjiapHH cy3 6HJiaH HiJiOfla- 
Jiaui^np; 6 y  ycy ji S^pTa O cn e  Ba LUapi^ MaTeMaTHKJiapH^a X acp ra  i^a^ap cai^-
JiaiiH6 KejiraH, ^aTTO yiiAan KefiHH ^aM yqpa6  TypraH.

3 n r  Kja^HMrn P . BaBiuiOH Ba ^a^HM rn M ncp P . #Hp.
OiaBflHCKiie iuit|)pbi, PnMCKHe HHcfipu, Apa6cKHe UH<j>pbi TepMHHJiapnra K,apaHr
A flafi.: 3 h i( . ajiem. MaTeM., t .  1, rocTexii3S.1T, M ., 1951; H . %. A  e n  m a  n , H cTopna apw(|)- 

m ctkkh , yn n eflrH 3 . M ., 1959.

U,H4>POBbIE MAIUHHbl —  PAKAMJIH MAUIHHAJIAP —  ^HCKpeT HiujiaftAHraH 
MaTeMaTHK MauiHHaJiap. P. m. fla coHJiap pai^aMJiap KeTMa-KeTJiHiH Tap3H^a, JterapyB- 
mh MHi^AopJiap aca yjiapiiH iir i^HHMaTjiapHHHHr KeTMa-KeTJiHrn Tap3Hfla TacBHpjiaiiaaH. 
\ a p  6np paKaMHH TacBHpjiaui ynyn 6npop ac6o6  HuiJiaTHJiaflH; 6y ac6o6HHHr (sjie- 
MeHTHHHr) j^ap 6hp ^ojiaTHra Ma^jiyM 6np pai^aM moc K,yftHJiraH. Coh 6yiiflaft Me- 
MeHTjiap TynJiaMH ep/jaMH 6HJiaH TacBHOJiaHa/jH. P . m. * y f la  aHHi^ x,Hco6jiaft,fl,H iia 
yHHBepcaJi MaTeMaTHK MauiHHaJiap ^HC06jiaHaflH. 3 i i r  c o /m a  P . m. na, apH^MOM gipfla 
(H.) Ba i^yji 6njiaH HuwiaTHJiaflHraH x,ap xh ji KJiaBHUuiH x h co6  MauiHHaJiapHfla ^hco6- 
Jiam Kyn Bai^T ojiap sflH. X^osnprH pa^T^a nporpaMMa 6HJiaH 6ouii^apHJia^HraH Te3Kop 
aneKTp0H-x;HC06 MauiHHaJiapH nparaJiHUiH Ty<J)aSjiH 6y  KaMHHJiHKHHHr ypHH Tyji^H- 
paJiraH. K,. SjieKTpoHHbie u,H(j)poBbie MauiHHbi.

A^a6.: A .H . K h t o b , H. A. K p h h h n k h ft, SjieKTpoHHwe nn4)poBbie MauiHHu h nporpaM- 
MPpoBaHHe, M., 1959; A. H. K « to  b, SjieKTpoHHue HH$poawe MamHHw, M ., 1956,
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M A IIJlb irH H A  M ETOfl —  M AFIJIHrHH y C y jIH  —  AH(j>cj)epeHUHaJi TenrjiaManH 
Tai^pHOHfi eqHfflHHHr coBeT MaTeMaTHrH C. A. ManwTHTHH (1919) t 3k.th(|) sT ran  y c y jw . 
B y  ycy ji /(Hi}>c()epeHUnaJi TeiiFJiaMaJiapHH ojiflHHflaH MawiyM 6yjiraH  sh h ^ jth k  flapa- 
wacHAa eMHiura hmkoh Cepa/iH, 6yHHHr yqyH un > un+l > y  >  i ^ ,  >  vn TCHrcH3- 
JIHK.lapHH l^aHOaTJiaHTHpyBMH (j)yHKUHHJiapHHHr \un ) Ba {vn} KeTMa-KeTJIHKJiapH Ty3H- 
JiaflH, 6y KeTMa-KeraHKJiap CepHJiraH TenrjiaMaHHHr H3JianaeTraH y(x) 6hhmhhh 6opraH 
caftHH flHH^pOK, annpOKCHMaiiHHJiaft^H. un Ba v„ hh Ty3HUiHHHr  ManjinrHHHHHr an(})4)e- 
peHiuiaJi reHrcH3JiHKJiapra (i^. ManjibirHna nepaBeHCTBa) acocJiaHraH ycyjiH HbiOTOH- 
HHHr Maui^yp ycyjiHHH (i^. HbiOTOHa MeTO/i) AH4x{)epeimHaJi TeHrjiaMaJiap y q y a  yMyM- 
JiauirapHiuaaH H6opaTflHp, iuy 6HJiaH 6np ra , HbroTOH ycy-iH /iarii kbCh 6yiifla >;3m 
Cnpop n flaH 6ouuia6 x a ro  TapTH6H (i^. llopHAOK) p a"  CyjiaflH (p <  1). <

AAaS.: C. A. M a n ji bt r h h, HoBMit MeToa npiiSjiHiKeHHoro HHTerpnpoBaHHH «̂(}><J>epetmK- 
ajiLHbix ypaBHeHHft, M.—'I ., 1950.

M A n jIb irH H A  HEPABEHCTBA —  M A n JIH rH H  T E H rC H 3JIH K JIA PH  — /w<}>ij)e- 
peHUHaJi TeHrJiaMaJiapHH cohjih  (T a^pn6Hft) HnTerpajuiauifla My^HM pojib yftiiaMAnraH 
AH<})<l>epeHUHaJi TeHrcH3JiHKJiap. A rap  y '  =  f(x, y) Ba u(x), v(x) Jiap u'(x) —  f(x, « ) > 0 ,  
v'(x)  —  f(x, v)<0, xa< x < xv  u(x0) =  v(x0) =  y0 TenrcH3JiHKJiapHH ^anoaTJianrapca, 
y '  m> f(x, y) TeHrjiaMaHHHr (x0, y0) liy^Ta/iaH yTyBMH y(x) eqHMH u(x) na v(x) (J)ymc- 
iLHttJiap opacHAa 6y^a/;H, h t,hh  u(x)^>y(x) >  v(x) (x0 < X < X !)  (C. A. MaruwrHH, 1919,
H. ManJihirHHa MeTO4).

MACTHMHO-ynOPJIflOMEHHOE MHO)KECTBO — KHCMAH TAPTHBJlAHrAH 
T y n J lA M . ynopnaoqeH H oe MH0«ecTB0 TepMHHHra i^apaHr.

MACTHMHblft HPEflEJl—XycyCHfl JIHMHT: 1°. Ct , C ,...........C„, . . .  coHJiap
KeTMa-KeTjmrHHHHr X. ji. —  uiyHflafi b cohkh  (eKH + 00, —00 cHMBOJiJiapflaH 6npH)f 
CepiiJiraH KeTMa-KeTJiHKHHHr CAj, Ckt .............Cftmi . . . ^hcmhA KeTMa-KeTJiHrH (h;. n o f l-

nocjieflOBaTejibHOCTb) MaB«y,n 6yjia/iH, 6y HHHr  y i y H lim  C*m «= b.
m — «>

2°. y  =  f(x) (fiyHKUHHHHHr a H y^Ta/jarn (6ouif;alia aftTraHfla x ^ a  a a rn )  X . j i ,—  
uiyH^afi b c o h k h  (§kh + 00, —00 CHMBOJiJiapaaH 6Hpn), jihm hth  a 6y jira H 6npop 
Xi, xt , . . . , xn , . . .  KeTMa-KeTJiHKKa (x„ a) moc (jiyHKUHH ^HftMaTJiapn/iaH Ty3HJi- 
raH  f(x j ) ,  f(x,), . .  . , f(x„), . . . KeTMa-KeTjiHK jihm hth  b (<?kh moc paBHiu/ia + ° ° .  
— 00) e^Jia^H. A rap  ^aMMa X. ji. Jiap 6up xhji Cyjica, y  ^oJi/ia f(x) ^ v h k u h h  «  Hyi^- 
Taaa X. ji. h h h t  yMyMHfl ^HiiMaTH 6HJiaH 6np xhji C^JiraH JiHMHTra s r a  6yjiaA «. 
A rap  f(x) (jjyHKHHH a Hy^Ta^a h k k h tb  + t »  Ba —00 X . ji. ra  s r a  Cyjica, y  ^oji/ia 
f(x) (j)ynKUHH a Hy^Ta/ja (x-*a Ra) °o JiHMHTra s r a  CJ/Jia/jH. y  =  f(x) (j)yHKHHHHHHr 
a  Hy^Ta/iarH yHr TOMOHJiaMa (moc paBHm/ja wan TOMOH-iaMa) X. j i . ,  ht>hh x  a  +  0  
^ a r n  (moc paBHUi/ja x  -> a —  0) X. ji. xyMA" uivH/iaft TatpntjiJiaHa/jH, jieKHH 6yH/ia 
{xn } K€TMa-KeTJiHKHHHr  ^aflJiapn x „ > a  (moc paBHui/ta xn <a)  TeHrcH3JiHKHH i^aHoaT- 
ziaHTHpHuiH KepaK. <t>yHKUHHHHHr x-++c>o eKH x -*— 00 aarH  X. ji. TyuiyHiacH xyn- 
l(H u iy u ra  yxuiaui Tai>pH(j)JiaHa/tH.

MHcoflJiap: l )  #  =  s in —  (j)yHKUHHHHHr  x  0 /ia ru  X. n. ^ ap  i^aHflaft a coh 6 f-
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TiaflH, 6y ep,aa — 1 < a<  1; axcHH^a xn 

1

1

a; 2) y ,

arc sina +  2nn  

X sinJ X $yHKUHHHHHr X

HHHr jiHMHTJiapH lim xn—
/I-»00

+ c e  ^arH  xycycHft«= 0  Ba lim  s in  —
n-*- oo Xn

jiHMHTJiapn MaH^HH 6yjiMaraH a coHJiap ( 0 < a <  +  oo) Ba + e c  chmiwji/jhp.
HACTHAJJ nPO M 3B O flH A fl — X y cy C M fl X.OCHJ1A. 1°. Kyri yarapyuMHjm 

u  =  f(xlt x t ............. xn) 4>yHKUH0HHHr M 0 (x°v x \ .................JC®) Hy^Tafla x( y3rapyBm»

C yfim a ojiHHraH X. ch  —  lim  —̂  MeKJiH jih m h t^h p , 6y  ep /ia  A ,u = /( x ? ,  x , ............
A jk -0  A Xi

x°i +  Axi- x?+ l......... *«) — /(*?. *2.......... — “ (JjyHKUHRHHHr M„ ny^-
TaflarH  x y c y c n ii opTTHpMarn (^ . MacTHoe npHpameHHe); 6yHfla u thyHKima Af„ (iyi^- 
TaHHHr 6npop  aTpoijiHAa aiiHKJiaHraH &e6 $apa3 lywiHHaflH (k . OKpec™ ocTb tom kh).
Xi Ovftnqa ojiHHraH X. 6 h t t8  xt y3rapyBMHJiH u — f(x° .......... x*j_t . x,,  . .  . ,  x®)

(JiyHKiiHPHHHr x°i Hv^TaaarH ^ocHJiacHflHp (6oiui^a y 3rapyBMHJiap x°, x®, < • 

■ * /_ ). .............. XGn ^HfiMaTJiapfla OJlHHaflH) (i^. np0H3B0AHasi).
X. M 0 Hyi^Ta K00p,HHHaTaJiapHHHHr, st>hh vrna u <j)yHKHH»HHHr x ,,  .............x„

y 3rapyBHHJiapHHHHr (})yHKU.HHCH,nnp. X. 6yHflaft chmboji 6HJiaH . 6ejirnjiaH aflH:

* i ,  d/C *i- x --- ■ • *n ) (oflaT^arH ^ocHJiaflarH rf
(3x,-
ypHH^a-xycycHft ^ocHJiaaa <3 HuiJiaTHiUHH Hko6 h

wopHfi i^HJiraH), u' f  (Xl, ...........  xn), D x ,u,
* i t

DXjf(X1 , x2, . . Xn). <t>yHKUHH HKKH jterapyBHHJIH, 
H-bHH u — f(x, ijl- CyjiraH ^o ji^ a  (x0, y0) HyK,Ta-

flarH X.  HHHr reoMeTpHK MaiHOCH 6yHflaii 
dx

6yjiaaH: i/ =  /y0 tc k h c jih k  u =  f(x, y)  c h p th h  6h- 

pop L srpn MH3H  ̂ 6yfinMa Kecn6 yTaflH; a r a p  ~

MaBjKya 6 y jica , y ^ o jia a  M[x0, v„, f(x0, y 0)[ Hyi^- 
isna  L srpH  mh3hkk.3 ypniiMa \'TKa3Hiu MyMKHH; 
6yH ^a a — 6 y  ypHHMa 6HJiaH xOy tck h c jih k  opacH*

fla rn  6ypMaK 6yjica, y  j^oji^a =  tg  a  6j?JiaflH
ox

(317-pacM ).
2°. lOi^opH TapTH6jiH X. x . u =  f(x, y ,  z ) <}>yHKiiHH,aaH x  Ba y  ysrapyBMHJiap 

CJfiHMa ojiHHraH 2- TapTH6jiH xycycnfi ^ocHJia (jjyHKiiHHflaH x  6yfiHna ojiHHraH X.

PflH u 6^fiHMa ojiHHraH X . cH ^ ara fla  aHHi^JiaHaflH Ba lJ' *)- eKH
dxdy dxdtj

A (d“ )
* * d^u & I T " '

u "xy — fxy (X, y, z) KypHHHUifla 6ejirnjiaHaflH. UlyHAafi khjih6, ™  ■ 4>yHK-

UHsiAaH y 3rapyBMHJiapHHHr Coirn^a wyi})TJiapH 6 JftHMa (MawiyM TapTH6fla) ojmHraH

2- Tap™6jiH X. jiap ^aM uiyHra J/xuia6 aHHi ĵiaHaflH:

d*u d*u 
-Qjz 6HJiaH 6ejirHJiaHaflH),

f - )j d z j
d'J

d*u
dxdx dx

(HHC^aMa

Ba ^0K330; u =  f(x, y, z) (jiyHKUHfiaaH
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<uiHHaAHraH 2- t3P th6 jih  X. jiap cohh 9 =  3* 6y Jianvt. 3- Tapra6jiH X. 2- Tap- 
th(5jih X. flaH oJiHHraH X. CHtj)aTHfla aHHi^JiaHaflH Ba ojiflHHrnra ^xuiaiu 6ejiru- 
jiamAH, Macajian:

,  f d*u \ ( d‘a  ' ( d2u \
d^u dxdt) ’ d3u dzdx ' _ d^u d3u ' dxdy j

dxdtidx ~  dx dzdxdy ~  dtj dxdtj2 ~  dxdydy ~  dij

Ba ^0Ka30 — ^aMMacH 6yjw6 27 =  33 xom  3- TapTHO^H j;ocn^a o-iHHaAH.
n Ta y3rapya4H^H u =  f(xx, xt .......... xn) (J)yHKHHHHHHr 4-, 5- Ba yH/[aH lo^opn

TapTnCjiH X. j;. JiapH >;aM ymaH^aft am^Jiam^n m  yuiaHaaft 6ejirHJiaHa,HH. n r a  
jterapyBHHJm ^yiiKUHHHHnr k- TapTH6jin X. 3 . jiapn cohh nk 6yjiaan . JleKHH uiapr- 
jiap KeHrpon 6yJiraH«a k- Tapra6jiH TypjiH xhji X. cohh aHia KaMan^H (i^. nep e- 
CTaHOBxa ^HiJxjiepeHUHpoBaHHft). KDi^opH tb p th 6jih X. HHHr $opMaji h h av k th b
Tai>pH(J)HHH (l^. Onpe^eHHe) KejirapH6 ^T3MH3. U =  f(xlr X2..........Xn) (jjyHKHHHHHHr
Af0(Xj, x®, . . ., x^  Hyn,Tafla xi y3rapyBiH 6$Ptma oJiHHraH 1- TapTH6JiH X. X- fle6
u =  f(xlt x2.......... xn) (jijHKUHHHHHr M0 Hy^Ta^a xt y3rapyBMH CyftHwa ojiHHran
X. cnra aftraJia^H (1;. HacTiioe npOH3BO^Hoe, 1°). u — f(xt , x7, . . ., xn) (j)yHK- 
Hhhhhht M0 Hy^Ta^a xtv  x ,2  xik—\ ’ xik y3rapyBMHJiap 6yfinqa [6y ep^a 
(«1 , it , . .  ., ik) nH^eKCJiap 1, 2  n pa^aMJiapaaH Ty3HJiraH 6npop TaKpopnft ^pHH-
jiauirapHuifliip; i .̂ Pa3MemeHHe c noBTOpeHHHMH] oJiHHraH k- Tapra6jm  X. fle6
u =  f(x1 , Xn.......... xn) cjiyHKUHHflaH X'V xi2............ xik_ j  y3rapyBtiHJiap 6yftnqa ojihh-
raH ( k — l)-T ap ra6jiH X. flaH H6opaT fiy-iran (jiVHKUHHMH Ma Hy^Ta^a xi y3ra- 
pyBHH 6yfinqa oJiHHraH X. >;. ra  aftraJia^H, jickhh 6yHfla (k— 1)- Tapra6jiH 6y X.
M0 Hyi^TaHHHr 6npop aTpo(j)H*arH fiapMa HyivraJiapja Map>KyA 6yjiaflH fle6 (j)apa3 
^HJiHHaflH. k- TapTH6jiH 6 y  X. K,yftH^arH chmboji 6HJiaH 6eJirHJiaHaflH:

_________i ku
d x i j x ^  . . . dxik '

T a tp H ^ a H  KypHHHS typh6ahkh , M0 Hy^Ta^a k- Tapra6jm X. Maswy^ 6yjiH- 
iuh yqyH M0 Hyi^raHHHr 6npop aTpocjw/ia Syn^aH oJiflHHrH X. h h h t MaB>Ky// 6jf- 
jihiuh 3apypflnp.

HACTOTA — HACTOTA. 1°. flaBpHfl (pyHKijHflHHHr 0) wacTOTacH — aaBpra Tec- 
KapH 6yjiraH MHiy^opflHp, fn>HH flaBpHfi f(t) (jiyHKUHHHHHr t apryMeHTHHHHr f(t) ■»

<= f(t +  T) 6yjiaflHraH^arH T  y3rapHUinra TecKapn 6yjiraH MH^flop^Hp: co =  -  j r

2 j t
(i^. nepHOflHqecKaa (jiyHKUHn). MacajiaH, sin  3/ /jaBpHfi ijiyHKUHHHHHr aaBpu T  = - g - .

3
MaciOTacH 9ea ffi =  7̂ .

2°. BHpop SKcnepiiMeHTJiap HaTHjKacHAa 103 6epHuiH MyMKHH 6y.iraH §kh MyM- 
khh 6yJiMaran TacoAH$Hfi Boi^eaHHHr nacTOTacH 6y BO^ea 103 6epraHaarn axcnepH- 
MeHTJiap cohii (m) hhht Sapqa 9KcnepHMeHTJiap cohh (n) ra HHc6ara,nHp, jitiHH m:n  
HHcSaTflHp. n Karra 6y.iraHja ojaT/ja Bo^eaHHHr M. ch yHHHr 9);raMOjiHra hk,hh 
6yjiam  («,. TeopHti BepojiTHSCTeH).

HACTHOE OT flEJlEHH fl — B yjlH HM A . a c o h h h  b +  0  c o H ra  6 v J iH iu a a rH  6 y -  
jiHHMa — a h h  b ra  SyjiHiu H a ra w a c H flH p . a  c o h h h h  b coHHra 6yjiHiHj|arH 6yjiH H M a 
iu y H fla f t x c o h k h ,  bx =  a eK ii xb =  a T enrjiH K  6a>K apH Jia*H . a HHHr b ra  6yjiH H M acH  
6y coH JiapH H H r MHcSaTH ( «  h h h t  k ra  H H c 6 a ra )  >;sm a T a jia ^ H .

f(x) Kynj;a^HHHr g(x) Kynxajira SyjiHHMacH );aM x y jjH  myH^aft TaipH^JiaHa/iH. 
}{. JeJienHe.

HACTHOE ^H O#EPEH U H P08A H M E — XyCyCHfl AH#<I>EI»EHU,MAJ1J1A111 — .
x y c y c n s i  ^ocH -iaJiapH H  tohhui (i;. M acT w an np*«3B *A H aH ).
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HACTHOE nPMPAlUEHHE — XycyCHfl OPTTHPMA. Kyn JarapyBMHflH u =
f(x, y .......... t) (JiyHKUHyiHHHr X. o. ch — spn/in y3rapyB4HJiap^aH dnpnra oprrHpMa 6e-
pHJiraH.ua u M H ^opH H H r ojiaA H raH  oprrH pM acH . M a c a jia n , x  y3rapyBMH 6yfiH Lia  
O M H raH  X. o.:

Axu — f(x +  Sx, y, . .  0  — f(x, y .......... /).

MACTHOE PEUIEHHE — XyCYCHfl EMHM. Bnpop Teiir^aMaHHHr X. e. yMyMHii 
euHMra KHpyBMH HxraepHft j3rapMac MHi^opjiapHHHr TafiHH Gnp ^HiiwaTjiapaiia yrna 
yMyMHft eMHMflaH ^ochji ^H-WHa^H (i^. OCmee pemeHHe). HxTHepnft y3rapMac MHiyiop- 
jiapHHHr 6y TaftHH ^HHMaTJiapn TeHr-iaMa-iap bwiaH 6HpraJiHK.ua CepHJiaflHraH K,y- 
uiHMHa mapTjiapAaH aHH^jiaHajin. Maca.iaH, 0 < x <  oo ^a CepiuiraH y" =  Ulx TeHr- 
jiaMaHHHr HeKCH3JiHKfla 0 ra afi-ianaflnran Ba x =  0 fla 1 ra  TeHr 6yjiaAHraH eiHMH- 
hh Tonnui Tajiafi i^HJiHHca, y ^oji^a y  =  C, e ~ kx +  C2 ekx yMyMHfl eMHM^a C2 =  0 , 
Cv =  1 6yjiaAH. HaTmKa^a X. e. y  =  e ~ kx (k >  0) 6yjiaflH.

MACTHblH HHTErPAJl — XyCYCHH HHTErPAJI. F (x, u, i / ......... tjn)) =  0
flHtjxtiepeHUHa-i TeHrjiaMaHHHr X. h. — 6y TeHrJiaMaHHHr 4> (x, y, C ,...........Cn) =  0
yMyMHft HHTerpaJiHflaH Cu C2, . . ., Cn yarapMac MH^opJiapnHHr TafiHH 6np Tynjia- 
MH^a ^ochji 6yjiaflHraH HHTerpaJiHAHp (n;. 06ui.ee peuieHHe).

An&6.i B . B . C T e  n  a  h  o  b , K y p c  flHj>4>epeHu,Ha^bHbix ypaBHeHHA, I"ocn 'X H3; ; a r ,  M . 1959.

MEEbllllEBA 3AKOH —  MEBHUIEB KOHyHM —  K a rra  coH Jiap KOHyHHHHiir 6 n p  
KypHHHIUH (l<. BojIbUIHX MHCeJI 38KOH).

MEBbllllEBA M HOrOM JIEHbl —  MEBHUIEB KynX AflJlAPM  —  o p T o ro H a ji K y n - 
^a^Jiap CHCTeMacH. By Kyn^ajjJiapHH 6hphhhh 6yjiHC aHHtyiaran Ba ^praHraH pyc 
MaTeMararH H. JI. He^HiueB homh 6HJiaH aTaJiraH. Tn(x)=  cos(n arccos x) (n =  1, 2, . . .)

6kh Tn(x) =  2n~ 1 — j j  2n—3 xn~ 2 +  ” (n2~  ^  2n~ 5 x"~*  — - ~ JL  X

X 2 n~ 7 xn~ 6-j- . . .  KypHHHUiflarH K yn^a^Jiap  M. k . ^ e 6  aTaJia.un. M. k. [ — 1, 1] fla 
1: ■ /1 —  x2 Ba3HHra HHc6aTaH opToroHaJiflHp. M. k . Tn+1 (x) =  2 x-Tn(x) — Tn_ t(x) 
peKyppeHT MyHoca6aTra 6yftcyHaAH. M. k . [— 1, + 1 ]  aa  y3JiyKCH3 CyJiran f(x) (fiyHK- 
u h h h h  K yn^a^Jiap  6yum a  i^aTopra SftHiiiAa My^HM pojib yftHaftAH. H . k . h h h t  My^HM

T n(x)
xycyciiHTH uiyKii, —̂ r r  Kyrixa^ [— 1, + 1 ]  KecMa^a 0  flaH 3Hr ksm  leTJiaHaAH.

M. k. —  Hko6h Kyn^a^HHHnr xycycim xo.Tttjiip (l^. 3ko6h MHOrOMJienbi). M. Ki 
Aan TauiKapn sina Me6nuiPB—Jlarepp  Ba Me6HiueF — SpMHT Kynxa/i-iapH ^aM MaiJiyM, 
Me6HuieB—Jlarepp  Kyn>;aAJiapH ^yftnjiarH (j>opMyjia 6HJiaii aHHiyiaiia,nH:

dn
Ln(x) =  ( - 1  f  ex —  (S1 e ~ x), n =  0 , 1 , 2 , . . .

B y  Kyn^a^Jiap x >  0 npnM Twpn 'imnK/ia e~ x Ba3iira imc6aTaH oproroHaJiflHp. 
MfCnmeB —  J la re p p  K ynxa^-iapn  fiyM cyHa^nran peK yppem  MyHOca6aT:

Ln + i(x) =  (x — 2n — \) Ln(x) — /i2L „ _ , (x).

Me6HmeB— 3 pmht Kyn^aAJiapn KyflH^arH (JiopMyjia 6HJiaH anHKJiaHa^H:

//„(*) =  **2- ^ L e- - ' 2 ( « =  1 , 2 , . . . ) .
dxn

B y  K yn^aflJiap CytyH  T^rpH MH3Hi^ja e ~ x% Ba3Hra HHc6aTaH opToroHa.7AHp, He6K- 
uieB — SpMHT K^n^a^JiapH CyftcyHainraH peKyppeHT MyHoca6«T:

Wn+1W  — 2xHn(x) +  2nHn_i(x)  =  0 Ba 

Hn(x) -  2nHn^ ( x )  =  0.



HETBEPKH-BJIH3HEUM

A ffa6 .: I I . .1 . 4  c :1 :,i III e n, IIo-lifoc co6paHHe coMHHeHHfi, t t . 2— 3, H 3 s -bo AH CCCP. 
1947— 1948.

HEBblUlEBA HEPABEHCTBO —  HEBMUIEB TEH rCH3JIH rH: 1°. ^ t h m o j i j u ?
D l

HasapHsiCHaani M. t .  — P { | | |  >  e} <  -p - TeHrcna/iHK, 6y ep.ua £ — TacoflmbHfi 

^op, -p [ |s | > e [ — 5 Taco^H(l)HH MH^flop MO^yjiH 6yfln'ia e ahh KaTTa i^HHMaT cwhuih-
HHHT SJfTHMOJIH, D \ —  TaCOflH(j)HH MH^flOpHHHT ^HCnepCHHCH (i^ .). M. T. Ba yHHlT 
yMyMjiauiTHpHJiraH K ypnnH iu-iapH  K a r ra  coHJiap i^oHyHHHH H c6oT jiauifla HyJiJiaHHJia/vi, 

2°. CoHJiap H a3apnsicH «arH  M. t .  A r a p  x  n a n  K a rra  6y jiM araH  T y6 coHJiap h c itj 
SKaHHHii K ypcaT yB qn cohhh n (x ) 6uJian 6ejirH JiacaK , y  ^ o j i^ a  m yH flafl y3rapM ac a 
Ba b coHJiap (a<fc) MaBjKy^KH, 6yHaa

a W x < n ^ < b W x

TeHrcH3JiHK oajKapnjia^n, x > 2  6yJiraHfla 6y  TeHrcH3JiHK *-!. t .  ^eg aTaJiaAH. CyHrpa 
n .  JI. MeSnmen y s  homh 6HJiaH aTaJiraH TeiircH3jiHK,na a  Ba 6 cH^aTH^a a = 0 , 92129 
Ba b =  1,10555 coHJiapHH ojihih MyMKHH SKaHJiHrHHH KypcaT^H. M. t .  Ty6 coHJiap 
Ha3apHHCHHHHr pHBOjKJiaHHimira KyuiHJiraH hhphk  xwcca 6yji/iH. ^KyMJiaflaH, n .  JI. Me- 
6 n u ie B  6 y  TeHrcH3JiHK,naH (}>oflAaJiaHH6, B e p T p a H  nocT yjiaT H H H  ( k . )  ocoHTHHa hc6ot 
KHJI^H.

HEBHAHA (Hcbh ripsiMaii) — HEBHAHA (HeBa TyppH mh3Hfii) — i .̂ MeBfai Teo- 
peMa.

HEBbl TEOPEMA — HEBA TEOPEMACH: a ra p  
A ABC HHiir vqjiapHHH yma yq6yp'iaK TeKHCJiHrHfla § t- 
raH  0  nyi^Ta 6HJiaH TyTauiTiipyBmi TyFpH 4H3H^.nap i^ap- 
oih eTraH TOMOHJiapHH (eKH yjiapHHHr ^aBOMJiapHHH) moc 
paBHui^a A ', B’, C' HyK;TaJiapfla Kecn6 yTca (318-pacM), 
y  ^oji/;a ^yfliiflarH TeHrjiHK ypnnjin 6yjiaflH:

AC  ̂ BIY cjy_  _
C'B A'C B'A ~  3 1 8 -p a c in .

A ra p  6 y  KecM ajiapHHHr H ynajiH uiii 6 n p  xhji 6 y jic a  (M acaJiaH, AC' Ba C'B), KecMaJiap 
h h c & th ' Myc6aT xe6 oJiHHa^ii, a r a p  KecM aJiap flyHaJinuiH 6 n p  xhji 6 yjiM aca, KecMa- 
Jiap  Hiic6 a iH  MaH(J)Hfl ^ e 6  ojiHHa/ui.

M. t . h h  ^y iiiu a rn  KypHHiiui^a Ĵ aM e3iiui MyMKHH:

(ABC') ■ (BCA') ■ (CAB') =  1,

6y ep^a (ABC)  — y m a A, B, C' Hyi^TaHHHr c o ^ a  HHc6a ra . TecKapa Teopewa ^aM 
ypm uin^np: a rap  C ', A ' , B' nyi^rajiap mcc paBHUi^a yq6ypqakHHHr AB, BC Ba CA 
TOMOHJiapiiaa ckh yjiapHHHr /jaBOMJiapH/ia myHAaft wofljiamraH 6yjicaKH, 6yH.ua

(ABC')-(BCA')-(CAB') =  1

TeHrjiiiK ypniiJiH 6yJica, y ^oji^a AA', BB' Ba CC' Typpn MH3Hi\Jiap 6up Hy^Ta^a 
KeCHinaAH eKH napajuieji 6yjiaflii (xocMac nyi^Ta^a KecHiuaflH). Bnp Hy^Ta^a KecH- 
uiaAiiraH Ba y-i6yp>-iaKHHHr yqjiapH/iaii yTaflnraH AA', BB' Ba CC' TyFpH ™3HK,jiap 
Mena Tyrpn MHSHiyiapn eKH ueBHaHajiap ne6 aTaJia^H. H. t .  npoeKTHB xapaKTepjin- 
fliip. M. t .  MeTpHK wii^aTAaH MeHejiaft TeopeMacn (i^.) 6HJiaH y3apo MyHOCH6flHp. 
M. t .  yHH hc6oi i^HJiraH (1678) HTaJibHH reoMeTpn )KoBaiiHH HeBa homh 6anaH 
aTaJia^H.

A A a6.: C. H . 3 e i c j i b ,  3aAaqw Ha MaKCHMyM hjih  mhhhmym, rodeX H 3flaT , M . — Jl., 1948; 
H . A. T j i a r o J i e B ,  npoeKTHBHaa reoMeTpHH, M .—J I . ,  1936.

HETBEPKH-BJ1H3HEUW —  K^UIAJIOK; TyPTJlHKJlA P. fliyiH  K y m ia p ra  K a^ap  
MaTeMaTiiK a^a6Her/ta «K|yuiaJio^» cy3H Ty6 coHJiapHHiir HaTypaji ^aTopn^a (2 oa 3
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A«';h 6omK,a) finp-fiHpnra =nr sikhh TypraH Ty6 coHJiap *ytj)THra, « ih h  Ty6 coHJiap- 
h n n r  P i= n  —  1 Ba p L= n  +  1 KypnHHUiflarH wy(j)THrarHHa i$ w h 6 aHTH.nn6 KejiraH.;

KeflnHrH Ba ivrJiap.ua naiypaJi coHJiap KCTMa-KeTJwrH/wrH i$ m a jro i^  ry6 con jiap - 
r»i;‘a 9Mac, 6aJiKH Ty6 coHJiapHHHr 6np-6HpHra &Hr hi^hh TypraH p^= n—4, p2= n —2, 
p , =  n + 2, p4=  n +  4 KypHiiHLii/jani TypTJinrH ^aw T a ^ n ^  KHJimiMOK^a.

HKKma Ty6  coH^aH H6opaT  3rH 3aKJiapHH TypTTa Ty6  coH/jaH H6 opaT srH3aKJiap- 
^A S ’ 1 4)api; k h jih u j yuyH aBBajirn arH3aKjapHH ^yuia jio^  Ty6 cotfjiap flefi,' KefinHrH 

3rH3aKJiapHH K,ymaJiOK TypTJiHKJiap ne6 aTaui ^yjiafi.
Bapqa ^ymajioi^ (3 sa  5 ash Tam^apn) Ty6 coHJiapHH ya HMHra ojiraH 3Hr ho- 

pnp (hwih aHHpMacH 3Hr KaTTa) apH(j)MeTHK nporpeccHHJiap — aftupMacH 6 6yJiraH 
6n (-5 Ba 6 n + 7  nporpeccH H Jiap/iH p. LLlyHra yxuiaui, 6a p i a  i^vmajioi^ TypTJiHKJiapHH 
(5 , 7, 11, 13 aaH TauiKapH) V3 HMHra ojiraH s » r  HO^wp apncfiMeTHK np crpeccH iiJ iap—  
af.np.Macn 30 OyjiraH 30n +  11, 30n +  13, 30n +  17, 30/i +  19 nporpeccHajiap^Hp.

By nporpeccHJiJiapHHHr H^oaajiapH^aH 10000 rawa 6yjiraH coHJiap mnp,aru 6ap- 
qa aacTjiaoKH i^ymaJion TypTJiHKJinp (5, 7, 11, 13 naH Tam^apn) n ra 0, 3, 6, 27, 
49, 108, 187, 314 KHHMaTJiap 6epHJiraHfla ^ochji 6yjiaan. By H^o^aJiap^aH KypHHH6 
t>ph6^hkh, xap KaiiA-ifi nyuiaJioh; TypTJiHK^arn Ty6 coHJiapHHHr (yjiapHHHr ycH6 
fopniun TapTnCn^a) oxuprH panaMJiapH xaMMa na^T 1, 3, 7 Ba 9 6yjia^H.

K,yuiaJiOK TypTJiHKJiap, ^y m ajio i^  Ty6  coHJiap CHHrapn, HaTypaJi KeTMa-KeTjiHK.ua 
«ieKCH3 Kyn 6 y ji?^H  # e 6  i})apa3 K,HJiHHa/(H. JleKHH 6 y  <j)apa3JiapHHHr 6 h p h h h h c h h h  
^aw , h k k h h m h c h h h  xa.M k h m  hc6 o t  KHJiraH ^aM 3.\iac, p a ji  KH.iraH xa.M 3Mac.

B. A. TojiyOeB (1959) 1 aan 10000000 ra^la 6yjiraH naiypa.n ^aTop^a 899 Ta 
Hjuiajioi^ TypTJiHK 6opjiHrHHH, 1 6HJiaH 15 mhjijihoh HMĤ a 1209 Ta ^yma-noK TypT- 
jihk 6opjiHrHHn x.Hco6jia6 TonraH. )(,03HprH Ba^T^a Mai>jiyM 6yjiraH 3Hr KaTTa K,y- 
m;uiOK TypTJlHKHH A. Oepbe TonraH. Bv TypTJiHK ^yfiH^arn Typrra Ty6 con^aH h6o- 
paT: 2 8 63 308 731, 2 863 308 733, 2 863 308 737, 2 863 308 739.

A a^O .: B. C e p n H F C K H f l .  M to mu 3HaeM h Hero ne 3Haew o npocrb ix  «iHCJiax, nepeB. c 
nojibCKoro, 4>H3MaTrH3, M ., 1963.

M HCEJl T E O P H fl— C O H Jl A P  H A 3 APHJICM  —  MaTeMaTHKaHHHr 6 yTyH coH Jiap, 
pauHOHaJi Ba a j i r e 6 paHK coH Jiap xoccajiapH H H  ypraH H m ra  6aFHmjiaHraH 6yjiHM H. 
C  h h x t h § p h h  c o n jiap H H H r pauHOHaJi coH Jiap ra  H ^H H Jiam H m  HMKOHHHTJiapn^aH k c j ih 6  
•iH^p^HraH xoccaJiapHHH ^aiw yp raH a^H .

C. h. JKy^a i â̂ HM ^aBpjiapaa pnBO>KJiaHa 6omjiaraH. 3 paMH3flaH oJi^HHrH VI 
acpAacn TpeuHti^a nntjiarop MaKra6H^a 6yTyH coHJiapHHHr ^ap xhji xoccajiapH 
(yjiapHHHr 6vjihhhliih, Ty6, MypaKKa6 Ba KBa,qpaT conjiap CHH^wiapHra a*pajiHmH), 
6apKaMOJi cOHJiapHHHr (k,. CoBepmeilHbie MHCJia) CTpyKTypacH ypraHHJiraH, x2 +  t/2 =  
=  z2 TeHrJiavaHHiir 6yTyH coHjiapaarn eMHMH 6epHJiraH (k. FlHdjaropoBbi MHCJia).

TpeK MaTCMaTHKJiapH/ta h E b k jih j, 3paT0C(j)eH, ZtHo^aHTJiapnnHr hjimhh HmjiapH 
C. h . r a  6aFHiujiaHraH ?^ h . XHTofi.ua KaJieH^apb Ty3Hiu MyHcca6aTH 6HJiaH 0JiHMJiap- 
Aan CyHb-u3H ( I I — VI acp jiap), Ll,HHb U,3io-mao (X III  acp) C. h . 6HJiaH myFyjuiaH- 
raH. )(HH^HCTOH^a TeHrJiaMaJiapwmr 6yTyH coHJiap Ohjish n ^ o fla /ian ran  eqnMJiapii 
Ta^KHi^ sTHjiran (V II acp ^a  BapawanyTa, X II acpfla BxacKapa).-

E B pona^a C. h. OepM aiiHiir (XVIi acp) HiiiJiapHflaH 6om jia6 HHieHCHB phbohc- 
Jiana/iH (i^. OepMa BeJiHKaw TeopeMa). AHajiHTHK C. h. ra  acoc coJiraH neiep6yprj7HK 
MaTCMarHK J l. Sftjiep C. h . HHHr pnno>KjiaHHmHra KaTTa ^Hcca i^ymflH. SfijiepHHHr 
ro.ibA 6ax  6HJiaH 6yjiraH  e3HUiMaJiapHfla 6aeH 3THJiraH ^yflH^arH yMTa npo6.ieMacH- 
M3H HKKHTacH xaHy3raMa >;aji lywiHHMaraH, 6«phhm hchhh sca co b c t MaTeMaTHrn 
aKaA. H. M. BHHorpaAOB 1937 hhjih ^aJi K,HJiraH: 1) ^ ap  KaH^afi Ty6 N  cohh yqTa 
Ty6 COHHHHr fiHFHHflHCHflaH H6opaTJ 2) Wy(J)T COH (N) HKKHT3 Ty6 COHHHHr HHFHH- 
AHCH^aH H6opaT; 3) toi^ coh N  =  p  +  2 k2 KypHHHm^arH HHFHHflH^aH H6o p a r  (6y 
ep /ia  k  —  6yTyH co h , p  —  Ty6 coh).

C . h . h h  n a n H fi CHCTeMara cojiHiu/ja Marn^yp hpmhc MaTeM ainrn K. C>. Faycc- 
H im r HiujiapH KaTTa TaicH p KypcaT/iH: Faycc Tai^ocJiaM aJiap Ha3apH5icHHH ppaiflH 
(k . CpaBJieHHe), (jiopMaJiapHHHr ^03H prn saMOH Ha3apKHCnra acoc  co ji^h  Ea TpHroHO- 
MeipHK fiHFHH^HJiapHH ypraH,4H.
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y-nyp pyc MaTeMarnrH 0 .  J l .  Me6HmeB C. h . ra  yjiKaH jpicca ltfuiflH; y  t y i  
coHJiap TyppHCH^arH 6up naTop 3Hr hxiuh HaTHwajiapHH i$Jira  k h p h t^ h  (h . Me6u - 
m eaa  HepaBeHCTBO, 2°; BeprpaH a nocryjiaT).

^0 3H prn  Ba^T^a C . h . fla TypnH xroi coroiap  KeTMa-KewrarHfla i y 6 coHJiapHimr 
Haep.ua ^aH^aft jKoftjiaiiiHiii npo6/ieMacHHH ^a ji ^HJiiiniaa aJieMeHTap Ba aHayim-nc 
MeTo^Jiap nyfljiadnjiafln; fiyTyn coHJiap TymyH<iacHHHHr yMyMJiaiUTHpHJifflUHflah h6o- 
paT 6y jira n  aareSpaHK coHJiap ^aw ^praH HJiaan (k,. AJireCpaHiccKHe qncjia). / t« o -  
(jiaHT TeHrjiaMaJiapHHH e«Hui ,UHO(j>aHTOBbi ypaBHeHm) Ba ZlHO(j)aHT sii^HHJiaiUHU]- 
JiapKHH ronHui (i^. flHoiJiaHroBbi npnS^nweHHn) C. h , HHHr a J io ^ m a  Fup 6yjiHMHHHHr 
MaB3VHaHp.

A«aO.: H. M. B m o r p s j O B ,  Ochobh Teopnn MHceji. rocTexH3flaT, M. — Jl., 1952; A. O. 
T e ji b t|> o h  a , TpaHcueBflenTHbie h a«re6paH>iecKHe >mcjia, rocrexH3flaT, ‘M., 1952: 3hu. sjiew. 
MaTew., t . 1, rocTexH3flar, M., 1951; A. A. B y  x n i T a 6 .  TeopHH yaceji. yqneflno. M., 19 .,0.

‘H H C JIE H H O E  3 H A 4 E H H E  (tmcjioBoe 3HaMeHHe)— COH K H fiM A T H .7(« , b ...........z)
aJire6paHK H(|)o^aHHHr (tjjyHKUHHHHHr) coh i^HHMaTH— f m\>ORanaru a, b, . . z  ^ap4»Jiap 
jfyjHHra 6npop TaftHH >;a^HKHH coHJiapHH (^ap(j)JiapHHHr ojihiu MyMKHH OyjiraH i^hh- 
MaTJiapn co^acH ^a) ^yftn6 Ba 6yjiap ycTH^a >;ap4)Jiap ycrH/ja 6aJKapHJiHuiH jioshm 
6yjiraH aMaJiJiapHH 6a>Kapranfla j^ochji fiyjiaflHraH ^ap  ^an^aft coh. MacaJiaH,

2
f(a, b) =  a b : (a 2 — b2) HHHr a — 2, 6 = 1  6yjiraHflarH coh i^HHMaTH-g- ra  TeHr, ffbH*

2
f(2, l ) = - g - .  C0H HHHM3THH TOnHUI MaKTa6fla f^yHKUHSlJlap TyFpHCH^a 60IUJiaHFHl 

MauiyMOT 6epHuiHH pHBO*jiaHTHpHUira flonp MauiHJiapHHHr 6hp rypn j;Hco6jiaHa4H.
A A a6.: B. JI. f o  h n a  p o  b, Cbi^HCJiHTejibHbie h rpacJjHHecKne ynpa»HenHH c (tyHKUHOHa/ib- 

HuM cOAep)Ka[iHeM, H3A-B0 ATTH P C O C P , M . 1948; B. Jl. T o  h  q a p o  b, ApH(}>MeTHMecKHe ynpa- 
f  neHHn h (|)yHKUHOriajibHaa nponeAeaTHKa, H3A*bo A n H  PCd>CP, M ., .1947; H . H . n o j i o a o  b a, 
CGopiiHK ynpa>KHCHHft h a a n o  ajireGpe ajih  VI h VII KjiaccOB, y*me,ArH3, J ],, 1949,

MHCJIEHHOE HHTErPHPOBAHHE — COHJIH HHTErPAJIJlAlU — MaTeMaTH- 
KaHHHr aHHK HHTerpajuiapHH (anHi^ anaJiHiHK Htjio^acHHH ^nco6jia6 <iH^apHin mymkhk 
6yJiMaraH ckh JKy.ua k,hhhh oyjiraH  ^oju iapfla) Ta^pn6Hft ^nco6Jiaui Ba AH<t)(J)epeHu.H- 
aji leHrJiaMaJiapHH Taiy)H6ifft eqn iu ra  6aFHiujiaHraH 6yjiHMH«Hp. MHTerpajuiapHH Ta^- 
P«6hh ^HCoOjiauiHHHr aHajiHTHK MeTO/iJiapH ^yjuiaHHJiraH^a HHTerpaJi ocTBflarn 
(j)yBKmisi 6npop c o ^ a p o i^  H ^o^a 6HJiaH, KynHHia sca Cnpop x j  Hy^TaJiapfla (HHTep- 
nojiHUHH TyryHJiapH.ua) f(xf)  KHftMaTJiap K,a6yji ^HJiaflHraH HHTepnojisiuHOH K ynxa^ 
6HJiaH ajiMauiTHpHJia^H. By soji.ua C. h. (jiopMy/iaJiapn

b n

J f ( x ) d x =  ^ A k f(xk)
a k= \

KypHHHm,na 6yJiaflH , 6y epfla Ak K09(})4)Hu.HeHT HHTerpaJiJiaui opaJiH rura, (JiyiiKunsi- 
HHHr KypHHHUinra, HHTepnoJiHUHsi TyrynjiapHra, yjiapHHHr coHHra 6ofjihk,/(hp. By 
(j)opM yjia;iap K B a^paTypa (jiopMyjiaJiapn § k h  MexaHHK KBa^paTypa (})opMyjiaJiapH 
aiaJiaflH . Y jiap^aH  'Mr c o ^ a c H  KoTec (jicipMyjiaJiapHaHp (6y jiapaa xk Hyi^Tajiap 
[a , 6] KecMaHH TeHr i^HCMJiapra 6yjiaAH), 6yjiap HcyMJiacnra tv f p h  TypT6yp>iaK/iap, 
TpaneuHAJiap, Chmiicoh (j)opMyjiaJiapH (napa6ojiaJiap (j)opMyjiaJiapH) KHpa^H (k,. Ilps?- 
MoyrojibHHKOB (jiopMyjibi, r ia p a 6oji (jiopMyJiw, TpaneuHil (jiopMyjibi). HnTepnojismna 
T yryH Jiapn [a , t ]  opaJiHKHH TeHr i^HCMJiapra a>KpaTMaran ^o ji^a  A apa*acH  (2n — 1) 
flaH (n—HHTepnojisiuHS! TyryHJiapn cohh) opTHi^ 6yjiMaraH Kyn^afljiapflaH oJiHHa^nran 
HHTerpajmH j^Hco6jiaui (jiopMyjiajiapHHn Taycc, ^apaw acH  (2n — 3) ^aH roi^opH 6yji- 
MaraH Kyn>;a4Jiapra o h ^  6yH3iaft (jiopMyJiaHH MapKOB, aapaw acH  ( n — 1) ^aH opTHi^ 
6yjiMaraH K yn^a^Jiapra oha  CyHflaft (jiopMyjiaHH Me6nuieB TonraH. C. h . h h h t 6at3H  
<{>opMyjiajiapHHH aKa^. B. A. CTeKJiOB TonraH. 3ftjiepnHHr HmerpaJiHH HHTerpaJi 
ocTHflarH (fiyHKUHfl ,Ba yHHHr ^ocnjiajiapHUHHr 6ai>3H HyKTaJiap^arH ^HftMaTjiapn Ba 
BepHyjuiH coHjiapn opi^ajiH H$o,naJiafiAHraH (jiopMyjiacH (i^. 3ftjiepa (jiopMyjia, Bep- 
HyjuiH MHCJia), uiyHHHr^eK /IanJiacHHHr HiiTerpaJiHH (jiyHKUHSiHHHr ^HftMaTJiapH Ra
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6 y  KHHMaTJiapHHHr MeKjyi aflH pM a-iapn op^aJiH  Hcjio/iaJiafl/iHraH (JiopMyjiacH (k,. J la n -  
jiaca (JiopMyjia) K yn  KyjuianHJia/iH.

ZI,H(|)i|)epeHU.HaJi TeHrJiaMaHH TanpnSnii eqniuaa yHHHr gmhmh MeKCH3 i^aiop Ky- 
pHHHiuHna h3-73hh6, 6y naTopHHHr 6np ^aHMa ('ieK.in) ^a^Jiapn 0JiHHa/iH (i .̂ Heo- 
npefleJieHHbix KOs^KbHuwehtob MeTO/i). Typjin xhji qerapaBHH MacaJiajiapHH eMHiu/ia 
(K- Kpaeeaii 3a^aMa) KyniiHia TpHronoMeTpnK ^aropiapflaH (k. Tpm-OHOMeTpHMecKHe 
pa/ibi) Ba opToroHaJi qbyHKHHHjiapHHHr yMyMniipoi  ̂ KaTopjiapH^aH (j>oft/iaJiaHHJia/iH. 
Arap TeHrJiaMaaa xyn a  khmhk y3rapMac KynaHTVBUHJiH ^a^Jiap H,aTHaiHH6, 6y ^afl- 
jiapHH 6omi^a ^a/iJiapra HHc6aTan 9i>TH6opra ojmaftflHraH Cyjica, y ^ojifla 6y TeHr- 
jiaMaHHHr eqHMii myir^aii t^iTop KypHHHiHHna H3.iana^HKH, 6y KaTopnHHr 6hphhmh 
^aflH Maftfla ^aflJiapn i^aTHamMaraH eiHM 6yJin6, nojiraH ^aflJiapn aca TeHrJiaMara kh- 
pyBMH s<yaa khmhk mhk^ophhht (khmhk napaMeTpuHiir) ycn6 SopyBHH flapaacaJiapH 
CyfiHqa jKoftJiamaflH. ZI,H(j)(j)epeHiiHaJi TeiirjiaMajinpHH eqHmitHHr jkvah Kyn aHajiHTHK 
ycyjuiapn 6op. K,. Ilocjie/ioBaTejibHbix npn6JiH>KeHHH mcto/i, ManJibirHHa MeToa, 
PHTUa MeTO ,̂ TaJiepKHHa mctoa.

C ohjih  y cy ju iap  emiMHHfir 6H rra  eKH 6np i^aHMa iiy^TaJiap/iarH  MawiyM nnflMaT- 
-lapHAau d)oftflajiaHH6, apryMeHTHHHr 6aii3H KiiiiMaT^apn^arH t3 k p h 6 h h  chhm hh to - 
nnrnra hmkoh 6epa^H.

KvnifHwa PyH re Ba 3fijiep  MeTOAJiapn ( O .  myHHiir^eK TypJiH xh ji aftapMaJiH 
(jwpMyjiaJiap i^yjiJiaHHJia^H, 6y  (jiopMyjiaJiapAa eMHM ^yftH ^arn  hhshk jih  KOM6HHauHH- 
jiap KypHHHmH,^a K3JiaHa/(n:

li(xi), n / =  hf(Xi, iji), Arv =  riy+1 — rjy, A!'r|y =  A,—1 r);+1 -  A‘~ 1 r\j.
ByHra A rsmc (jiopMyjiacn (k .)  Ba yHHHr IIlTepMep TonraH yMyMJiamTHpnmH mhcoji 
fiyjia ojia^H.

.flHtjxjiepeHUHaji TeHrjiaMaJiapHH emim nnnr rpac})HK ycyjuiapn 6op, 6y  ycyjuiap- 
HHHr KynHHJinrH cohjih ycy ju iap  acocn/ia f lp arn jiran . KeflHHrH riaK,TJiap/(a ,HH(})(J>epeH- 
uHaji TeHrJiaMaJiapHH eqHui y’iyn sjieKTpoH >;hco6 MamHHaJiapH KeHr ^VJiJiaiiHJiMoiyia.

AAa6.: A. H . K p w Ji o b, JIeKi;HH o npHCjiHiKeHHbix BbiiHcjieKHax, h3;i. 6, rocTexH3flar, 
M., 1954; B. 3. M h ji h, HHcJiehHbill aHajiH3, M., 1951; 3 . C. E c s h k o i i i ,  npH6jiH*eHHue 
BhiMHCJicnnH, rocTexH3flaT, JI.—M., 1949.

HETHAJI nEPECTAHOBKA — )Ky<t>T ^P H H  AJIMAUITHPHUI — HHBepcHHJiapH 
(H .) cohh w yij)T  6 y jiraH  ypHH aJiMamTnpHm.

METHAH nOACTAHOBKA — »y<l>T ^PH H rA  K^flHUI — HKKaJia caTpn^arH 
HHBepcHHJiap f a .)  c o h h h h h t HHFHHflHCH wy(j)T 6yjiraH  n- Aapa»:aJiH ypHHra h$hhiu . 
ypH H ra KyftmwHHr /jenpeMeHTH (i^.) w yijir 6yjiraHAa Ba cjia^aT myHfla ypHHra HY"

n\
hhui jKyijiT 6yjia^H . n- ^apam aJiH  6apMa >K. y . K- ^ a p  cohh -tj- ra  TeHr. B apqa )K.

y . Jiap  TynjiaMH ypHHra nyflnm JiapHH KynaftTHpHm onepauHHCHra HHc6aTaH (i^. Ym- 
HOweHHe no^cTaHOBOK) muopacH y3rapyBMH rp y n n a  (k,.) xochji kh ji2/ih-

HETHAH W HKUHH —  >Ky<tT OyHKUHH —  aHH^JiaHHm c o ^ a c n  HOJira HHc6a- 
TaH CHMMeTpHK 6 y jira H  Ba f(—x) =  f(x) x o c c a ra  s r a  6 y JiraH  y =  f(x) (JiyHKUHa. 
)K. (j). HHHr rpa(j)HrH  y  y n H ra  HHc6aTaH  CHMMeTpHKflHfJ.

M ncojuiap: 1) ( / = • / '  1 — x2, — 1 <  x  <  1; 2) y =  cosx, — o o < x < o o ;  3) i/ =  
=  1 — 3x2 +  15jc18, — ° o < a : < o o .

H ETH blE  HHCJIA — ^K y ^T  COHJIAP — 2 ra  KappajiH 6yjiraH 6yTVH cOHJiap, 
MacaJiaH: 0, 2, 4, 6 , 8 Ba >;0Ka30. Coh yHJiH cncTeMa^a e3HJiraH^a oxHprn pa^aMH 
>«y$T 6yjiran/(a (0, 2, 4, 6 §kh 8) Ba (jiai^aT my y xy(j)T Cyjia^H.

HHCJIHTEJlb — cyPAT. 1 °--^ - apHcjiMeiHK KacpHHHr C. — 6HpjiHKHHHr q ^aH

r.Hp yjiymjiapn cOHHra TeHr 6yjiraH p  coh. ByiiAa q cohh KacpHHHr MaxpawH (6yJiyB- 
mhch) ae6 aiajia^H . C. 6ai>3aH 6yjiHHyBMH /ie6 x.aM aTaJia^H.

2°. ..............aJire6paHK KacpHHHr C. — f Kynxa/WHp (6yJiHHyBMH).

ByH/ia q) Kyn>;a/i KacpHiinr Maxpa>KH (6yjiyBMHCH) #e6 aTajia/in.
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ApwJiMeTHK eK ii ;u i r e 6 p anK  onnim  K acpH H H r C . Ba M a x p a w n  K acpH H iir ^ a / i J ia p a  
.qeO a ia J ia f lH  (h;. X lp o S b ).

MHCJIO —  COH —  MaTeMaTHKaHHHr acocnfl TyuiyHqaJiapiiAaH 6hph 6ym 6, nacr- 
JiaO CyioMjiapnH caH am ra 6yJiran  aXTne/K T yiJia iijin  nafl/(o 6 y ji r a H  Ba c y H rp a  MaTeMa- 
t h k  6HJiHMjiapHHHr pHBO>KJiaHa fiopHiiiH 6Hjiaii TaKOMHJijiaiiiraH. A h th k  flyHe ojiHMjia- 
pHHHHr acapjiapHflaei^ Harypaji coHjiap î aTOpH qeKCH3 wanH aHH^jiaiiraH (9paMH3^ati 
ojiflHHrn II I  acp). H a T y p a J i  coHJJap i^aiopHHHHr, Ty6 coHJiap ^aTopHHHHr qeKCH3 
SKaHJinrH npo6jieMaJiapn Ba HCTaraHqa K a n a  6yjiraH coHra hom 6 ep H in  EBKJiH/uimir 
Maiu^yp « A c o c jia p »  a c a p n / ia  s a  ApxHMe/iHHHr «K,yM canams («IlcaMMHT») KHTo6Hfla 
M yxoKaM a ^H JiH H raH .

K y u iH iu  ([<;. C.TO>Kenne), a f tH p n m  (i^ . B uqH T aH H e), K ynaH T H pnm  (i^. y M n o w e n K e ) , 
6 y j in m  ( i ; .  / l e / i e n H e )  T y m y H q a jia p H  KHpHTHJiHmH 6 HJiaH coH Jiap  Ba y j i a p  ycTH.ua 6 a -  
* a p H J ia f lH ra H  aM aJiJiap  ly r p H c n ^ a r H  c[mh —  apH tjjM eiH K a (k ;.) pHBO>KJiaHa 6 o u u ia /iH . 
H a T y p a J i  co H Jiap  ^ a T o p H ^ a m  q y ^ y p ,  i^OHyHHHTJiap j ;0 3 n p  ?;aM y p ra H H /iM O i^ a  Ba 6 y  
c o ^ a  c o H jia p  H a3a p n 5ic m in  lam K H Ji s ra f lH  M n c e ji  -reopH !!). H a T y p a J i c o h  T y m y H q a - 
c h  m yH qaJiH K  c o / w a  Ba T a6 HHft K ypnH a^H K H , (jian /ia  yHH 6 n p o p  c o /iA a  T y m y H q a jia p -  
HHHr TepM H H Jiapn o p ^ a j in  Tai>pH(l)Jiam M aca jiacH  f;yH H JiraH  >;aM 9M ac.

• XIX acpHHHr ypTajiapnra Kejm6 MaTeMaTHKa/ia aKCHOMaTHK (i^.) Mero/tHHHr pn- 
BOwJiaHHmn Ba Ma'reMaTiiK aHaJiH3 acocjiapmin iipai hui MyHOca6aTH 6HJiaH n;nypaJi 
coh TymyHqacHHH acocjiam 3apyp 6yjiu6  i;oji/(h. ByHH XIX acpnmir 70- HHjuiapH/ia 
HeMHC MaTeMaTHrH Kamop lynjiaMJiap TymyHqacH (i .̂ Mhojkcctbo) sa yjiapHiinr TeHr 
i^yBBaTJiHJiHrH, HT>HH 6np TynjiaM sJieMeiiTJiapHHH HKKHHqH TynjiaM 3JieMeHTJiapHra moc 
i^yfiHm MyMKHHJiHrn TymynqaJiapH acocn/ta KypcaT/jH (i .̂ SKBHRaJieirrnbie MHO>KecTBa, 
l'.aHTopa—BepHuiTeftHa TeopeMa). Tyn.naM/(arH 6yioMJiap cohh, TynjiaMHHHr sjieMeHT- 
Jiapn cohh Ria3Kyp TyruiaM Ba yHra SKBHBaJieHT 6yjiraH Ooun^a ^ap ^aH/iaft TynJiaM i 
yqyH yMyMHfl 6yjiran MiiK,flop cncj)aTH/(a Ta-bpH<J)jiaHa/(H. HaTypaJi coHHHHr 6omi^a 6np 
TymyHqacHHH HTajibsm MaieMaTnrH IleaHo y3H TaTjpmjuiaraH aKCHOMajiap acocn/ia 
6epraH (i^. IleaHO aKCHOMbi).

HaTypaJi coHJiapHHHr 6npimqn yMyMJiamTHpHJiHiiiH Kacp coHJiap 6yji/iii; Kacp 
coHJiap 6npop MHi /̂iopHH jwqam , fii>HH yHH 9TaJiOH ae6 i^a6yji ^HJiHnraH 
6omi^a 6npop M H ^opra cojiHmTHpnm cpKacHAa naft/io 6yjiraH (i^. JXpo6«). Coh iy - 
myHqaciiHHHr 6yH#an KefiHHrn KenraHTHpHJiHmnra caHam Ba yjiqam 9);THe>KJia- 
JiapH 9Mac, 6aJiKH tjiaHHiiHr piiBOjKJiaHnmH ca6a6 6yjiraH. ByJiapaaH 6HpHHqncn aJi- 
re6panHHr pHBO>KJiaHHmH TyijiaHJiH KHpHTHJiraH MaH(j)Hft coHJiap 6yji/(H. EBponaAa 
MaH<j)Hii comiapHH (j)paHuy3 ojihmh /JeKapT XVII acp/ia wopnfl i^hji/ih. CyHrpa nppa- 
unonaji conjiap (k,. WppauHOHaJibHbie qHCJia) nmjiaTHjia 6ouuia,HH. Jle/ieKHH/i (i^.), 
KaHTop (k,.), BefiepuiTpacc (k ■) k;i6h hcmhc MaTeMaTHKJiapHHHHr acapjiapn/ia ysjiyK- 
ch3jihk 'lymyHqacnnH ypraHHm coh lymyiiqarHHH Ba yHHHr xoccaJiapHHH aHHK,Jiaiii- 
THpnmra ojih6 Keji/iH. A jire6paHK TeHrjiaMpjiap Ha3apH»CHHHHr pHBO}KJiaHHmH iiaTH- 
wacH/ia (XVIII acp) KOMnjieKc coii TymynqacH naft.no 6yji/in (i .̂ KoMnjieKCHbie 
HHCJia).

K oM njieK C  c o iu ia p  M aft/ion  j ;o c h j i  KHJia/(H; j;aMMa KOMnJieKC c oH Jiap  TynjiaM HHH 
yHra f l i irn  coH Jiap  K ym H 6  o j in m  j;HCo6 n r a  K eH raftT H prau  MyMKHH SMac s k b h j ih t h h h ,  
jieK H ii K eH raH T H pH Jiraii T y n j ia « A a  KOMnjieKC coH Jiap  T y n jiaM H /ia  ypHHJiH 6 y jia /(H raH  
aM a/iJ iap  i^OHyH/iapH ypHHJiH 6 yjiM acjiH rH H H  BeflepuiTpacc K ypcaT /iH .

B y  TepM H H Jiapra i^ ap aH r: H a T y p a j ib H o e  m hc jio , P a u n o H a jib H o e  qH CJio, H p p a n u o -  
H ajibH oe q n c j io ,  H e fic T B H ie jib H o e  q n c j io ,  K oM njieK C H oe m h c jio , A j i r e 6 p aH q ecK o e  m hcjio , 
T paiic ii,eH /(eH T H oe q n c j io ,  K a p ^ m ia J ib H o e  m hc jio , T pa iic ijiiiH H T H oe m h c jio , e - q n c j io ,  
n H -q n c jio .

A ,n a6 .: 3 h h . sjieM. uaTeM.* t .  1, M . — J I „  1951; H . JI. ^ e n w a H ,  KcTOpHH apH<j>MeTHKH, 
yqne,o;rH3 , M .f 1959.

HHCJIOBAfl OCb —  COHJIAP ^ K H  —  >;ai^Hi;HH coHJiapHH TacBHpjiaiiAnran TyFpH 
qH3H^ 6y jw 6, yn /ia : 1) Myc6aT fiyHaJinm (0  flaH A ra), 2) caHoi^ 6om n — 0  H>'K,Ta 
Ba 3) OA 6hpjihk  KecMa (MacmTa6) 6epHJiraH. X,ap ^aHflafl };aK;Hiyift coh i^yftH/iarH 
HQH/;aJiap 6yftnqa C. y . p,a Hyi^ra 6iuim TacenpjiaHaAn: HOJib cohh  0  H y ^ ia  fiHJiaH
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TacBHpjiana^H. Myc6aT x cohh uiyHAaft B nynTa (y  ^aM x  6n.naH 6ejirHJia-
bkah) CHJiaH TacBnpjiana^HKH, OB necMa OA KecMa (w A a r n  Myc6aT fiyHaJiHUi) 
6hji3h 6«p xhji ftynajiaAH Ba OB KCCMa y 3yHJiHrHHHHr OA KecMa y 3yH JinrH ra HHc6a- 
th  x ra ren r 6yJiaAH. ^a^H iy jft MaH(J)Hfi x ' cohh iuyHAafi C nyi^Ta (y ^aM x ' 6 m m  
CejirmiaHaAH) ohjmh lacBHpjianaAHKH, OC KecMaHHHr fiyHaJiHmn OA KecMa fiyHaJiH- 
n inra ^apaMa-napuiH 6 yjia^H  (a tn H  MaH^iHft fiyHaJiHiujiH) Ba OC KecMa y 3yHJiHTHHHHr 
OA KecMa y 3yn .iH rn ra  HHcfiara x ' coHHHHHr a 6 cojiioT KHflMaTHra TeHr 6yjiaAH  
(319-pacM).

x ’ o  1 X

H ----------- 1— I------------ 1-------------- * r
c  O  A  B

319-pacM.

CoHJiap 6HjiaH C. y . h h h t  HyK,TaJiapH opacH flarn  6 y  y 3 apo  m ocjihk  y 3ap o  6h p  
![HHMaTJiHAHp. IilyHHHr y n y n  KynmiMa x  c o h h  6Hjiah C. y . A a rn  y u r a  moc Hyi^Ta 
(6 v ny^T a ^aM x  Hy^Ta 6HJiaH 6ejirHJiaHHUiH MyMKHH) 6 n p -6HrHAaH <J)apK; iyiJiHHMaft- 
flii. C. y . a a r n  x ,  Ba x2 H y ^ ra J iap  o p a c n ^ a r n  M acoifa \x2 — x j  ra, h m h  le rn m jiH  
jr, Ba x„ cOHjiap afinpMacHHHHr a 6co jnoT  i^HftM arara TeHr.

HHCJlOBAfl nOCJlE^OBATEJlbHOCTb — COHJTAP KETMA-KETJlHrH — 
^a jy iap H  coiuiapA aH  H6opaT  6 y jiraH  KCiMa-KeTjiHK (14. rioc-nenoBaTejibHOCTb).

HHCJlOBAfl nP{lMA51 — COHJIAP TyFPH HH3HFH — coHjiap yKHHHHr xyAAH
t3 H  (l^. MHCJIOBafl OCb).

HJIEH MHOrOHJlEHA — K yn^A flH H H r ^AttH- n Ta xL, x2, . . .  , xn ho- 
iiawiyMjrn (eKH ysrapyBMHJiH) 6npop P  MaflAOii/(arh Kyn^a^HHHr ^afln—

A x i '  .</* (*)
KypHHHuiAarH Ht̂ ofla ((J>yHKiiHH), 6y ep^a a, a2, . . .  t an — TerHiiuiH HOMatJiyMJiap- 
HHiir flapawa KypcaTKHMJiapn 6yjiran MaH(t)HHMac 6yTyH coHJiap, A K09.|)(j)Hii.HeHT — 
yiua P MafiAOHHHHr 9JieMeHTH. Kyn^a^HHnr ^a^H^a KynaftTyBqHJiapHHHr KejiHui Tap- 
tm6 hhh HxraepHfi paPHiiiAa ysraprapH ui MyMKHH.

E n p  nwa K. jiapHHHr h h fh h a h c h  P M aft^on^arH  K y n ^afl fle6  aT ajia^H  (i^. 
M iio r u ieH ). Arap K. (*) KypHHHLUfla 6 y jic a , y  ^ o jia a  A ±  0 6 yjiraH ,na a , coh  
( * )  JjaAHHHr Xi HOMai>JiyMra HHc6aTaH flap aw acH  Ae6  aTaJiaflH; (* ) ^aAHHHr 6ap<ia

n

HOM at/iyM jiap TynJiaM Hra HHc6aTaH A ap a* a cH  ^e6 ^ a ,  r a  T en r coflra aftTHJiaflH.

i= l
HJIEH OnPEflEJIHTEJlJI -  flETEPMHHAHTHHHr X.AAH. n -iap T H 6 JiH

«11 q12 . . * am
a u 0-22 » • . am

(*)• • i i  • •
«ni (*nt • • ann

fleTepMHHaHTHHHr xaflH —  6y  ACTepMHHaHTHHHr nap  6np. caTpH ea j^ap 6np ycTyHH/tan 
6w(TaAaH ojiHHraH n Ta 3.ieMeHTHnmtr ^ ap  i^aHAaft KynaftTMacn.

(* )  AeTepMHHaHTHHHr ^aMMacn 6 y jin 6  n! J^aAH 6op- M acajiaH , n = 4 6yjiraH A a 
Cy APTcpMHHaHTHHHr ^aAH <j12 a2l a34 a 43 KynaiiTM a 6yjiaA H , JieKHH ai3 a3i a.,« aa  
KynafiTMa R .  6yJi0JiMaftAH, mvhkh oxhpth KynaftTMaAa aftHH 6np (hkkhhmh) yc- 
Tywra TernmJiH 6 yjiraH (TypjiH  ycTyHjiapAa eTMaraH) a.i2 Ba a32 9JieM0HTJiap i^aT- 
uauia^H.
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UiAP —  IllAP — c(J)epa (i^.) 6fiJian ^ e ra ja ^ a n ra H  reoMerpHK whcm. III. hh  aon- 
paHH y3 ^HaMeTpH aTpotj)Hfla aftjiaHrapHiunaH j^ochji SyjiraH  >khcm a e 6  ?(Hco6jiain 
MyMKHH. III. h h  TeKHCJiHK Snjian ^ap  KfiHRaH KecraHfla ^och ji 6y.ij"aH KecHM ao h - 
paflHp.

P aaH ycH  R 6 y jiraH  III. CHpTHHHHr io s h  S =  4Jt/?2 dwpayjia 6HJiaH, III. j{a>KMH
4

V  =  - g -  Jt/?3 (j)opMyjia 6HJiaH aHH^JiaHaAH. M apKa3H 0(a, b, c) Ba p a an y c H  R  6yjii,

raH III. —  (jm oH H H r KoopflHHaTaJiapn ^yflHAarH m apTra 6yflcyHyBHH (x, y', z) Hy^- 
TaJiapHHHHr reoMeTpHK ypHn^np (^ . reoMeTpnqecKoe m ccto):

UIAPOBOfl n05IC —  IIIAP KAMAPH —  uiap CHpraHHHr (ciJiepHK chpthhhi-) 
HKKHTa napaju ie ji KecyRqa TeKHCJiHK opacnflarn  khcm h. III. k . 30Ha ^e6  jjaM aTajia- 
AH. III.K. Uiap KaTJiaMHHHHr (K,. [IlapOBOfi CJIOflj eH CHpTHflaH H6opaTflHp.

IlIAPOBOfl CErMEHT —  UIAP CErMEHTH — m apH H ur KecyBHH TeKHCJiHK 6H Jiaa 
C(j>epHK CHpTHHHHr HKKH ^HCMH^aH 6HpH OpaCHflarH KHCMH. K,- CerMeHT.

UIAPOBOH CEKTOP —  UIAP CEKTOPH — flOHpaBHfi ceKTopim yHHHr efln fiHJiaii 
hhkh H y^TaJiapra s ra  6yjiMaraH AHaMeTp aTpo(j)Hfla afijiaHrapHuiAaH >;ochji gyjiraH  
reoMeTpHK jkhcm.

Bhphh^ h Typ Ba hkkhhmh Typ III. c . J iap n  6yJia^H . Arap WHpaBHfi ceKTopHHHr 
paflHycH aftnaHHm  y i^an a , st>hh A K  n m u e rp n a  e r c a  (320- pacM ), y  j jo ji^ a  ^ o c h ji  
CJJiraH LU. c. (BOBr) 6 kphhmh Typ III. c. flefiHJiaflH. Arap PL  ^HaMeip ^OHpaBHfi 
AOB  ceKTOpHHHr A B  eA m u  Kecwfi jfTMaca. 6 y  ^o jif la  ^ o c h j i  6 y jiraH  A B O B 'A '  III. c . 
hkkhhmh Typ III. c. fle6 aTaJiaflH (321- pacM).

BnpHHqH Typ III. c . acocHHHnr cnpTH — m ap cerMCHTH cnpTH, h k k h h h h  iy p  
IH. c. acocnHHHr c n p ra  — rnap KaMapn, B h p h o th  Typ III. c. — ^aBapH^ (j)Hrypa 
(^. BwnyKJiaa (j)Hrypa), h kkhhhh  Typ III. c . i^aBapHKMac f6oTHi;) (})Hrypa.

0 <  V (x - a )2 +  ( y - b f  +  ( z - c ) 2 <  R t

P

320-pacM.
L

321-pacM.
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UIAPOBOfl CJIOfl — IIIAP KATJIAMH — mapHHHr KecyBHH napaji/ieji tckhcjihk" 
ja p  opacHRarH ^hcmh.

UlAPOBblE OyHKUHH — UIAP 4>yHKU,HHJIAPH — n-^apawa^H 6up jkhhcjih
rapMOHHK riOJlHHOMJiap:

Un =  2  (lp'q'r xPx̂ zT'
P+Q+r=n

III. <(). AaH n6opax 6yjiraH n- a apaJKaJiH 6hp whhcjih iih3hk1jih spKJin rapMOHHK no- 
Mii^MJiapHHHr yMyMHH cohh 2n  +  1 ra TeHr. (r, 0, (p) C(})epHK KoopflHHaTaJiap 
JBHHJiraHfla III. (J). KyftH/iarH (JjopMyjia 6yHmia i/„(0, (p) c(})epHK (JiyHKUHfiJiap (k-) 
ap^aJiH H(j)OflaJiaHaflH:

Un =  rnyn(Q, cp).
n-aapaJKaJiH ^ap Cho Un III. 4). ra (n —  1) - .napawajm r ~ 2n~ W n III. <}>. moo 
KeJiaflH. III. <}).. MaTeMaraK (J)H3HKa MacaJiaJiapHflam Jlanjiac TeHrJiaMacHHHHr c(})epHK 
cuprJiap 6HJiaH qerapaJiaHran co^aJiapaam emiMn^np.

UIEHHOHA TEOPEMA —  IUEHIIOH TEOPEMACH —  HH<})opMauHa Ha3apHHCH- 
HBiir acocHH TeopejviaJiapHflaH CMpn^np. K,. T eopna HH(})opMauHH.

UITEHHEPA nOCTPOEHH}! — UlTEHHEPHHHr TEOMETPHK JICAUIJIAPH — 
TeKHcJiHKfla (j>a^aT 6h t t3 mh3fh ii (6np TOMOHJiaivia, MaTeMaTHK mhsfhi) ep/iaMH/ia 6a- 
KapHJia^HraH reOMCTpHK Jicauuiap (k. riocTpoennii reoMeipnqecKHe). III. r. a. hh 
scocaH uiBeuaprajiHK reoMeTp 3 - HheHHep Hmjia6 mhi^khh; TeKiicJiHK/ja Aonpa 6epHJi- 
ran Ba yHHHr MapKa3H ̂ waMyM 6yjiraH xoji/ui, fjiai^n' unpKyjib Ba 4H3FHq ep^aMH^a 
c-iHJiaflHraH J^ap KaHAafi njiaHHMeipiiK MacaJiaHii (jiai^aT qH3Fiiq epAaMH^a eqnui MyM- 
r«H SKaHJinrHHH IIITeHHep hc6o t i-,H.Tran. III. r. si. npoeKTHB xapaKTepAa 6yjm6, 
MacKepoHHHHH." (j>a^aT HHpKy.it epaaMH^a 6a>KapnJiaanraH Hcamjiapnra i^apaMa-^apuiH 
KyfiHJia^H (k,. MacKepoHH nocTpoeHHa).

UITyPMA — JlHyBHJlJlH 3A/JAHA — UlTyPM — JlHyBHJIJIb MACAJIACH — 
HyfiH^arH ^(jxjiepeHUHaJi TeHrjiaMara £OHp qerapaBHii MacaJia (^ . rpaHHMHan 3aflaqa).

[ —  p(x)y’ Y  +  q(x )y =  h/ ,
A,y(a)  +  B^y^a)  =  0,
Arfiib) +  B^y^b) =  0.

HojiAan (jiapnJiH eqHMJiapHH (xycycnfl (JjyHKmiHJiapHH, i .̂ Co6cTBeHHaH (jiyHKUHn), 
ciyHHHr/ieK, X napaMeTpHHHr 6y eqHMJiap MaBwyA 6yjia/iHraH ^HHMaTJiapHHH (xycy- 
CHfl ^HflMaTJiapHH, Co6cTBeHHoe 3HaqeHne) Tonnm J10311M. A rap  p(x) Ba q(x) ra  
C«pop mapTJiap KVHHJica, y ^oji/ia III. — JI. m.

— y" +  q(x)ty =  h j  (*)
itH rJiaM ara  ohji M acajiara Ke^THPHJia/iH. A rap  (*)' TeHrJiaMa^arH q(x) <j)yHKUH» [a,b] 
fia yanyKCH3 Ba xa^HK^Hii 6y jica , A u Bv  A„, B2 —  ^ai^H^HH coHJiap 6 y jica , y  ^o ji/ia
>anHi^HH xycycHH ^iiftMaTjiapHHHr qeKCH3JiiiKKa h h tim v b 'ih  ycyBqn X,, X±.............Xn, . . .
Kema-KeTJiHrH MaB>«yA 6yjia;iH Ba Xn HHHr x.ap 6np H,HHMaTHra <pn(x) xycycHH $yHK- 
UHfl moc KejiaAH (y3rapM ac KynaHTyBMH aHHiyinrHfla), 6y  xycycnii <})yHKU.HH a <  x< b  
MCMAa poca n  Ta Ho.nra s ra  Cyjia/;n. <()n(x) <j)yHKii,HHJiap [a, b\ js,a (j)yHKU.HsuiapHHHr 

OpTOrOHaJI CHCTeMaCHHH XOCHJ! l^HJiaflH.

A a &6 .:  B . M . /1 e  b h t  a  h , Pa3Jio>KeHne n o  co6cTBennb!M ^YHkuhhm flH^xfrepeHHHajibHbix 
ypaBHeHHfl BToporo nopa^K a, rocTexH3#aT, M .—J I ., 1950.

UlTyPMA nPABHJlO — UITyPM KOH/JACH — xap 6npH 6epHJiraH Kyn^a/iHHHr 
Chtt&ash HJiflH3Hra sra 6vJiraH KecHmMaii/mraH HHTepBaJiJiapHH Tonnmra hmkoh 6e_ 
paAHraa ^OH/ia. III. i .̂ ^yfiH/iarHAaH H6opaT. Hji/iH3jiapH KappajiH 6yjiMaraH f(x) Kyn- 
^aji OepHjiran (KappajiH nJi/iHSJiapnH aapainm  ycyjiHHH KpaTHbift KopeHb TepMHHh ash  
Kapafl ojiHHr). f0(x), ft (x), . . . , f s(x) Kyn>ta/ijiap cHCTeMacHim Kapa6 qHî aMH3, 6y 
w  foM =  f(x), fj(x) -= f'(x) , \ . . ,fk+l (x) =  fk(x) qk(x) — fk-i(x)  ^y«hh6 (k =* 1 , 2, 
3 ,  . . .  , s — 1), q%(x) myHAan Kyn^aAKH, fk-\-\(x) HHHr ^apa^acH fk(x) nmr  flapa*
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x a c n j i a H  k h m h k  6yjia ,H H . By CHCTeMa i^y flH ^arH  x o c c a j i a p r a  a r a :  1) fiH Jian  f ^ ,  
HHHr (k =  0 , 1 , . . .  , s  —  ] )  yMywHH e>i«M .napH fiy i^, 2 )  f s K y n x a flH H n r ^ai^HHHfl 
H ^ H 3 j ia p H  fty i^, 3) fk(Xo) =  0 S K a i/j in rH ^ a n  fk—](xo)'fk+i(xo X Q  3K 3 h h  k o j i h 6 ■ «*- 
K3.5H (ft =  1, 2 ,  . . .  , S —  1 ) , 4 )  f(xo) = 0  SKaHHflaH fi(Xa)-f '(x0) >  0  9K3HH K ejinfi 
MHKaflH. / 0( a ) ,  f(a), . . .  , f^(a) co H Jiap  r a x o p H f la  n m o p a J ia p  y3 rapH U i c o h h h h  0 ( a )  
f in j ia n  6ejirH JiafiM H 3. y  x ,0Ji;;a  0(6)—  0(o) aftnpMa a 6 i« ia H  b o p a c H f la r a  
HJiflH 3Jiap co H H ra  T eH r 6 y jia /(H .

AAa6.: A. T. K y  p o m , K yrc Eb:cu;eii ajircCpu, H3fl. 7, <tH3MaTrii3, M. — Jl., 1962.

UlTyPMA TEOPEMbl —  UITyPM TEOPEMAJIAPH —  2-T apT H 6jiH  ih 3 H k j ih  
(JiepeHU H aji T e H rjia M a J ia p  eMHMjiapHHHHr HOJiJiapH J iaK H ^arH  T eopeM aJiap . y’  +  
+ q(x)y= 0  TeH rjiaM aH H H r i)H 3H kjiii spKJiH  eMHMJiapH tjx(x) Ba yt (x) 6 / j i c h h .  A ra p  j t l  
x? Jiap y,(x) eMHMHHHr KeTMa-KeT KejiraH HOJiJiapH 6yJica, y >;oji/(a y,,(x) eMHM xt 
6 h j i3 h  x± o p a c H ^ a  p o c a  6 m r a  H O Jira s r a  6 y m m .

TaKKOcJiam reopeMacii ^e6 aTaJiyBMH KyftHflarn reopeMa wy^a My^HMflHp: y"  +  
+  qx(x)y =  0, z" +  q*(x)z — 0 h k k h  T e n rjia M a  6 e p H J ir a n  Ba (a, b) H H TepBaJifla 
q2(x) > qi(x)\ y n ,n a  6 h p h h m h  T en rjiaM aH H H r ^ a p  i^aHAafi tj{(x) eMHMHHHHr HKKHTa no- 
JIH O paC H ^a HKKHHMH TeHTJlaM aHHHr x a p  6np Zt (x) eMHMHHHHr KaMHfla 6HTTa HOHH 
6yjia^H.

UI. t .  LUTypM-— JlHyBHJiJib ( k . )  MacaJiacHHHHr, si-bHH 6np w hhcjih  MerapaBHft 
uiapTJiH y"  +  q(x)y =  faj TeHrjiaMaHHHr xycycnft KHHMaTJiapHHH (i .̂ Co6cTBeHHoe 
3HaMeHHe) Tafl^Hi  ̂ STnm^a KyJMaHHJia^H.

£4— 1334
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SBOJTIOTA KpnBOft l —  l a rp n  mh3hi^ 3B0J110TACH — l s r p a  HH3HH srpHJiHK 
®BpKa3JiapHHHHr reoMeTpHK ypHH (^ . U,eHTp k p h bh3hu). I srpH  y3HHHHr 3 ,
fto HHefiaTaH sBOJibBema (^ .)  Skh HHB0Jii0Ta ne6 aTajraflH. 3 .  r a  ^TKa3HJiraH ypHH- 
in a a p  SBCWibBeHTara HopMaJib CfJiaAH.

3BOJlbBEHTA KpHBoft m —  m s r p n  mh3Hi^ 3BOJlbBEHTACH —  myH^aft l srpH 
<bjhk;kh, yHHHr yqyH m a rp n  mh3Ki^ 3BOJiroTa (X )  6yna%n. 3 .  s rp n  MH3Hi$na ypa.ia-

^HraH ckh yH^aH Tapi^aTHJiaflHraH HnHHHr A  §kh D 
yqHHHHr TpaeKropHHCH cntJiaTH^a jjochji ^h jihhhihh  
MyMKHH (322- pacM); 3 . cy3H «eftHJiMa» MawwcHHH 
aHrjiaTa^H.

<t>a30BHH 9rpn  MH3H^HHHr 3 .  hh 6y  arpH MHSHi^a 
yTKa3HJiraH ypHHMaaapHHHr opToroHaJi TpaeKTopnacH 
^ e 6  TatpH({).iaiii MyMKHH.

J la i .  ev o lv o  —  eiiMaH,
A ;u ifi.: n  K. P  a ni e  b c  k  h A, K ypc ;;H4'4x-‘P^Ki;Ma^ijH0ft

reoMeTpHH, rocTexH3A3T, M., 1950.

3H3EHU1TEHHA KPHTEPHfl — 3fl3EHUITEftH 
KPHTEPHflCH— K03({)({)HU.HeHTjiapH CyTyH coHJiap 6yn- 
raH Kyn^afl pau,HOHaJi coHJiap MaftflOHHfla KejiTHpwi- 
MaftflnraH CyjiHtuHHHHr eTapjiH uiapTJiapn. A rap  f(x)=* 

m  a^xn - f  a^x"- *-{- . . . + a „ _ 1x +  an— K03(J)({)HUHeHTjiapH 6 y i yH coh 6yjiraH Kyn^afl 
fyjica, 3 .  k. 6yH/taft ^aiBO ^HJiaflH: f(x) Kyn^a^HHHr panHOHaJi cOHJiap MaftflOHH^a 
KJitHpHflMaftflHraH 6vjihUih yqyH uiyHMH p i y 6  coHHHHr MaBjKya 6yflHiHH eTapjiH-
jiapKH, 6yH.ua ao KoacJxJjHurf&HT p  r a  OyjiHHMaftflH, « / sc a  (» =  1 , 2 ..............n 6yji-
faH^a) p  ra  6yjiHHaflH, jieKHH an W  P2 r a 6yjiHHMaft4H. MacaJiaH, x " ± 2 ,  x" ± 1 0 ,  
x "  ±  6 Kjn^aflJiap ^ap ^aH/iaft n >  1 HaTypaJi coH^a 3 .  k . ra  MyBO(J)Hn, pannona ji 
cofuiap MaftflOHH^a KeJirapHJiMaftflH,

3HJ1EPA H H TErPA JIbl nepB oro h  BToporo prvja —  6 h p h h to  Typ Ba hkkhhm h 
Ty p  3 f lJ l£ P  H H TErPA JlJlA PH  — i^yftH^arH KypHHHiii^arH HHTerpaJiJiapflHp:

1 »

B (p, q) = j > - 1( l - * ) ?~ 1 dx  Ba T (z) =  j ‘e r U ^ d t .

BnpHHMH Typ 3 .  h. hkk h  p  Ba q napaM eTpra 6ofjihi^ 6yjiraH  (JiyHKHHH —  B(6eTa) 
(byHKUHHAHp. B y  (JiyHKUHHHH H . HbroTOH, K .  BajiJinc, Sftjiep ypraH raH . Jlew aH ^p- 
HHHr TaKJiH(J)Hra MyBOtJjHt;, 6y  HHTerpaJi 3 .  h . fle6 araJiraH . B(p, q) (JiyHKUHH chm- 
HerpHKAHp, HijHH B(jo,q) =  B (q,p)\ KyftHflarn (JiopMyjia ypHHJiH^Hp:

B ( a , * )  =  J ^ y = T f B  (a, 6 - 1 ) ,

fly (JiopMyjiaHH KeTMa-KeT TaT6HK arraH ^a (b napaMeTp HaTypaJi n coHHra TeHr 6yJi* 
HHfla) 6yHflaft (JiopMyjia ^ochji 6^Jia,HH:
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n —  1 n — 2 1 I ■ 2 • 3 - .  . ,-(n— 1 )
B(a, n) -  a + „ _ ,  • u + „ _ 2 • • • a  +  i B(a> 1) -  0(n + j ) ( a + 2 ) . . . (a + n - l }

arap a ĵ aM HaTypaJi m  coHHra Tenr Cjvica, y ^oji^a:

(n— 1 )! (m— 1 )!
B(m, n) = -  im +  „ _ ! ) ,  (0! =  1).

K y f liw a rH  (fiopM yjiaJ iap  ^aM  ypH HJiiiflH p:

00

q) = f 7 l S + »  dy' B (a’ 1 0 <  0 <*' B (4-■. -5") = n'j,1 ( J + ! / r + v s m a j i  \ 2 ’ 2 /

Hkkhhmh T y p  3 . h. F(e) raM M a-tjiyH KuH fi 6 y jih6, yHH S f t j i e p  1729— 1730 iiiiJi/iapAa 
y p ra H ra H . B yH H  ^aM  J le w a H ^ p  3 . h. &e6  a T a ra H .

r(z) =  j « - ' i

( jiopM yjia  Mar>;yM yK.ua n  y n r  t o m o h ^ 3  p e r y j i n p  (JiyHKUHJiHH a n n i \ . ri<](5A!i, 6 y  (pyHKiuiH- 
h h  MaB>;yM y iy ia H  Man TOMOHra ^aBOM STTH pm u m v m k h h . Y{c) ( b y n k iih h  z =  — n
KyT6fla (— 1)" n\ qernpMara sra 6yjjraH z =  0, — 1, — 2 ..............—  n oaahh nyrfvin
M epoM optJ) (JiyHKUHH ( k .)  9KaH. r ( 3 )  h h h t  6 n p  K/iTop a>KofinC x o c c a J id p n  6 o p ;

r(?+l) =  0 1 » ,  n?)r(l—e) =  J l : sin nz,  I\ — j =  Y n .

B h p h h m h  Ba HKKHHqH T y p  3 .  H. 6H p -6 H p H ra  

B (p, q) =  T(p) Y ( q ) : T(p +  q) 

M yH O ca6aT 6hji< ih  60F JiaH raH . ?  =  a >  0  6 y jira H .u a  M a in ^ y p  3 8 j i e p  —  T a y c c  ( j)o p u y -  
JiacH  j ;o c h j i  6 y jiaA H :

(«— 1)1
r(a)~ n'i«  a(a+l) • •• (a + n -0  '

n HaTypaji 6yjiraH4a r (n + l)  =  nl, T(n+n) =  (a +  n — l ) ( f l+  n — 2) . . . ( «  +  
+  l )  a -r (a ) , n - o o  aa T ( a ) o o .  (r(z))—1 yiyH  MeKCH3 KynaiiTMa KypHHHUiAarH hiJio- 
A a ^ o c iu i  k h j i h h h u ih  MyMKHH (H- BecKQ H eM Hoe n p o H 3 B e^ e H n e):

[r(* )]-*  =  ec s n  ( l +  2 
*=1

6y epfla C —  Sfijiep ^ o h m h h ch  ( k .  3ftJiepa riocTosHHasi), 'k —  HaTypaJi c o h . By tfiop- 

M yjia/ian HHHr 6 y ry H  ({lyHKmin 3K3hh k}’PH hh6  lypH C ^H  (i^. LI,eJiafl (})yHKu,Hfi).

K,VHH^arH ({jopuyjia j;aM ypHHjiH^wp:

/ i \ / 2 \ S m__1 \ v ( m— *) T ~ ~ mz
r ( ^  ^ V + ^ M ^ + ^ r )  • • •  r i z+ “ J = ( 2 n )  • m
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r

m

l  X

r j ®
S L J  x

r ( z )  tfiynKUHsiiiH K o in y p /iH  H H T erpa-i 6 n jia H  ^aM  H(J)o/;a- 
jiaui MyMKHH:

r(z) =  ( \ \ e lT- i z —  1)
(0

6y epAa / —323-a pacM^a TacBHpJiaHraH §kh

1:r (z )  =  (1 :2 ji()  i' e '  T ~ 2dT 

(O
KypHHHUi^arH KOHTyp (/' KOHTyp 323- 6 pacM^a KypcaTHJi- 

323- pacii. raH). Tn n e p reoMeTpHK ({jyHKUHH SiiJiep HHTerpaJiH op^a-
JIH H^O^aJiaHHIUH MyMKHH:

F(a, p, y, 1) =  r ( v ) - r ( v  — a  — P ) : r ( v  — a ) T ( a  — P).
Aa &6.: B . H . C m H p H O B ,  K ypc  Bbicuieft MaTewaTHKH, t . 111, h . 2 , r octcxh3 ^ a t , M ., 1956? 

f . M . < P H X T e H r o  ji b  u , ,HH(lxi)ePeHu1HajI Ba H H rerpaji x,hco6 KypcH, II t ., 1958.

S flJlE PA  KPMTEPHfl — SflJIE P KPHTEPHflCH. Tai^ocjiaM aJiap Ha3apHHCH^a
9 .  *. P Ty 6  M O /jyji 6 yftHMa K Ba/ipaTH K  M erHpM a-napHH (^. K B a/tp aT H 'iecK n ft B u n eT ) 
4 i  * B a^paT H K  M ernpM aM acjiapH H  (i^. K B a/ip aT H iiecK H ft HeBbW eT) a H H iy ia u i y j y n  h iii- 
J t tm n a f lH .  3 . k .  e y n ^ a f t  Ta-bpH tjw aH a/iH : a r a p  ( a ,  p )  =  I 6 y j i c a ,  y  ^ o j i / i a

p—i
2

mod p)

6y  ep/ia p —  toi^  Ty6 coh, ( - ~ )  —  /Ie>KaH4p chmbojih (i^.).

SflJlEPA METOA JiOMaHbix —  chhhi  ̂ HH3HiyiapHHHr 3PIJIEP METOflH —  /;H(j)(l>e-
C aaJi TeHrjiaMaJiapHH t3kph6hh (cohjih) eHHiiiHHHr s h t  co/i/ia ycyjuiapn/iaH 6hph; 

3ftjiep 1768 ftiM/ia TonraH. B y ycyjiHHHr acocHft fohch /(Hf[)tt)epeHU.HaJi TeHTJia- 
SUBHHr y(x) CMHMHHHHr 6npop TaftHH [x0, b] KecMaHHHr xu  x2, . . . xn Hy^raJiapH- 
flVH TaKpHCnii KHiiMaT.'iapi[Hii xiico6jia6 Tonnuira ^aropjiapHH t3t6hi^ 3THui/(aii h6o- 
p n ,  6y  ep/ia xa Hyi^Ta i/0 =  y(x0) 6oiujiaHFHH uiapTHH 6ejirHJiaii/iH.

ifiXj) h h  XHco6.ia6 'iHKapniu yqyn  yHH h =  xt —  x0 h h h t  /lapawaJiapH 6yHHMa 
l(aTopra eftHUi Ba 6y ly-iTopHHHr neK.iH eoH/iarH ^a/iJiapHHH ojihui KepaK, 6y ep/^a 

b — x0
x0 +  h, h = — - — . Arap i^aTOpHHHr /;acTJia6KH HKKHTarHHa ^a/iH ojiHHca:

p{*k) =  y(xk~ i)  +  hf()f&_i, ijk-x), xk =  x0 +  hk.
C b h h k  Mii3Hi^Jiap MeTO/;ii M ana m yn /iaH  H 6opaT: j$ap 6 n p  [xk, xk+x\ KecMa/ia HHTer- 
p a n  s r p a  MH3H^ 3ft.riep ch iih i^  m h 3 h fh h h h f  ry ip H  hh3hi^ jih  KecM acn 6HJiaH aJiMauiTH- 
p u a A K . h 0  na S iiJ iep  chhh i^  'iH3HKJiapH ^aMHUia H H ie rp a ji srpn  iH3HH^a h h th -  
ahuih VMyMHHpoi^ (j)apa3Jiap/ia  h c 6 o t  ^ h .ih h 3 /(h .

3 H JIE P A  O K Py)K H O C T b —  S fiJ IE P  A flJIA H A CH  — Tyi^H3 nyKTa aftjiaHacHHHHr 
xyHJSH y3H (i^. OKpyjKHOCTb /leBnTH tomck).

a f tJ IE P A  nO flC TA H O B K H  —  S ftJ IE P  AJIM AUITHPHIUJIAPH —  j  R(x, y)dx  Ky- 

pHHHin^arH HHTerpaJiJiapHH pauHonaJi (byHKUHHJiap/iaH ojiHHraH HHTerpaJiJiapra Keji- 
T»yaAHraH y i  xh ji aJiMauiTiipHuuiap, 6y  ep/ia y  =  Y  ax2 +  bx  +  c Ba R(x, y) —  x 
u  y  HHHr pauHOHa/i $yHKu,HHCH.

a > 0  6J/jica, 6hphhmh 3 .  a . i^yjiJiaHHJia/iH: Y a x 2 +  bx +  c =  t —  x Y a  ; a ra p  
e >  0 6jwica, h k k h h h h  3 .  a . :Y a x *  +  bx +  c =  xt +  Y, a ra p  ax2 +  bx +  c y ^ a / i -  
HHHr an^H 3JiapH ^ai^HK^ft Ba % —  6y  HJiflH3JiapflaH 6npH 6yjica, y^HHHH a. mujia- 
THJiaflH: Y a x 2 +  bx +  c =  t(x — X).
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SflJlFPA nOCTOJIHHAJI — 3flJIEP flOHMHdCH — ^ywii^arn jihmhtahp:

■‘IJ1 = C =  0,577215n-y oo =  C =  0,577215

By ^ ohmhhhh 3 i l n e p  T eK iiiH praH  Ba C hh i^aT op  Ba H H T e rp a Ju ia p  o p ^ a j w  H(j)0^a.7a- 
ra H , M acaJiaH :

6 y  e p a a  t,(n) —  /i;3e r ; i -(})y  11 k u ,h51. 3 .  j\. M ax c y c  i|iyH K U H iu iapH H H r ^ a p  x im  C H H i|.ia*  
pH^a yMpafi^H.

3HJ1EPA nP^M Afl — 3HJ1EP T^FPH HH3HFH — ytfiypnaKHHHr M  OFHp̂ iHH
MapKa3H (MeAnana.'iapiiniiHr KecnuiyB H y^Tacn), Tam^ii qH3H,'iraH flonpaHHHr 0  »ap* 
Ka3H Ba H opTOMapKa3 woii/iamraH Typpn mi3H^. ByH^a

TeHrJiHK y pH H JiH ^np . T y p j iH  t o m o h jih  Ba T e H r eH Jiii ynC ypM aK Jiap fla  s iro H a  3 .  t .  q ,  
M a B w y a ; T eH r Sh jih  y q G y p q a K ^ a  3 . t . >i . — y iO y p n aK H H H r ciiMMeTpHH y ^ H ^ H p . Teup 
t o m o h jih  y ii6 y p 'ia K ,ia  3 .  t . q . ^ a c T a c H  M aB w y ^ .

By T y r p n  mh3hi^ yHHHr 6y xoccacnHii TonraH yjiye MaTeMaTHK Jl. 3 ftiep  mapa- 
(j)Hra 3 .  t .  h . f le 6  aT a J ira H .

A a a 6 . :  C . H . 3  e t  e j i  b, H oBaa reoMeTpHa TpeyrojibiiHKa, y q n e « rH 3 , M „  1940; JJ,. H . I l e -  
p e n e j i K H H ,  K ypc 9JieMeHTapHo(t reoMeTpHH, rocTexH3flaT, M ., — JI., 1948.

3HJ1EPA CIlHPAJIb — SHJIEP CflHPAJlH— R o p n fo  c n n p a J iH  (i^.) Skh k j i o to h -  
^aH H H r (k ,.)  x y M H  y s n .

3HJIEPA TEOPEMA — 3PIJ1EP TEOPEMACH. 1 °. Ta^ocjiaMajtap Ha3apHaciwa
3 .  t .  6yHflaft ^abBO ^HJia^H: a rap  (a, m) =  1 6yjica, y ^oji^a a cf(m  ̂ s  1 (m od m ) ,  
6y e p f la  q>(/«) —  SftJiep (JiyHKHHHCn (k,.).

2 ° . K y n e ^ j i a p  T yppH C H /iarH  9 .  t . 6 y i i f la f t  ^ a t a o  ^H Jia^ H : h o jih h m h  jk h h c jih  j j a p  
^ a H ^ a f t  K ynen; y>iyH KVHHflarH (jiopM yjia  ypH H JiH /u ip :

6y e p ^ a  B  —  Kynei^HHHr yqjiapn  coh h , I' —  eKJiapn cohh , P  —  w p a J i a p H  c o h h .  
JleKHH 6y  6oFJiaHHiiiHH Chphhmh 6yjin6 A eK apr naityaraH . LUyHHHr yqyH SHJiepHitnr 
K yneiyiap T yFpiicJuarn  TeopeMacHHH TapnxHft ny^T an  Ha3ap^aH K yneiyiap  TyFpnci#- 
fla rn  /leKapT — 3ftjiep  Teope,\iacn j[e6 aTaui TyFpn OyJiaaH. B  +  • — P  coh  Kynen- 
h h h t  3ftjiep  6epraH  xapaKTepitcTHKacn ^eC aTaJiafltt. K,. P o ^  nOBepxHOCTH, Cpa3- 
HOCTb.

3HJ1EPA TOJKflECTBA — 3HJ1EP AHHHHTJIAPH. 1°. Beiu6ypiaM H  coHjiap 
TyrpHCHjta 3. a.:

co

0

OM : M H  =  1 : 2

B  +  r  — P  =  2,

co cc 3ft»— *
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2°. Ty6 comiap TyrpHCHaa 9. a.:

fiy e p ^ a  KynaftTMa (5apma p TyS cOHJiap 6$ftma OJiHHaflH,
3°.TypT KBaapaT TyppHCHna 3. a.:

(ij* +  62 +  c3 +  rf2)(p2 +  q* +  r2 +  s2)=  (ap+bq +  cr +  afs)a +  (a? — 6 p + « —dr)a-f- 
+ (V  — bs — cp — dqY +  (as +  br — cq — rfp)3.

g jjiep a  (jjopMyjibi TepMHHfrra ^aM KapaHr.
3HJIEPA yPABHEHHE f ln s^ e p e m M -rM o e -M JIE P H H H r AHcfxpepeHijHaji TEH r- 

JIAMACH: 1°. Sfi/iepHHHr oaah0  «. t .  — KyftH^arH KypHHmuAarH AH<j)<t>epeHHHaJi 
terrJiaMaAHp:

6y ep.ua alt a2, . . .  , an — y3rapMac MHiyiopjiap. x =  e{ aJiMauiTHpHiu HUiJiaraJiraHfla 
6y TeHrjiaMa y3rapMac Kos^xtjHHHeHTJin TeHrJiaMara KejiTHpHJiaflH. MacaJiaH,

x2y" +  2xy' — n (n +  1)(/ =  0
TCHrjiaMaAa x =  e* ne6 ojihS, ^yfiHflarnra ara 6yjiaMH3:

X =  a0x* +  (jj** +  a„xs  +  a3x  +  o4, Y  =  a0y 4 +  axf  +  a2t /  +  aAy  +  a«.
SAjiep 6y  reHrjiaMaHHHE ymyMnA eqHMH (^. 06m,ee pemeHHe) F(x, y) =  0 k^phhhui- 
Aa 3K3HHHH K^pcaTAH, 6y ep ija  F (x , y) —  jc Ba y h h h t  ty p th h m h  flapaao jiH  chm- 
MeTpHK Kyn^aAHAHp (i .̂ CnMMeTpHqecKne MaoroMJieHw); Sftjiep  TonraH fiy HaiHwca 
• m h h t h k  H m erp a ju iap  HaaapaacHAa K»TTa pojib  yftHaSAH (k;. SJiJiHnraqecKHe m rrer- 
pajibi).

AAa<S.: B. B. C T e n a H O B ,  K ypc  flHiJxfrepeHHHajibHbix ypaBiieHHfl, M ., 1953.

SflJIEPA <I>OPMyjIA — 3HJIEP <DOPMyjlACH. SfiJiepHHHr aHH^ HHierpaJiJiap-

b b  Taiy)H6nS ^HCo6jiain  cjjopMyjiacH —  V f(x)dx HHTerpaJiHH f(x) (JiyHKUHH sa yHHHr jqo-

CMajiapHHHHr 6ai>3H Hyi^iaJiapAarH lyiftMaTJiapH opi^ajiH HtjiOAaJiaftAHraH (JiopMyjiai.

J f(x)dx -  A { - J -  Ka) +  f(a +  h) +  f(a +  2h) +  , , ,  +  f[a +  (n -  l) f t]+

b

a

a

+  x  f(b))  -  i r  w  ~  r<a}] +  m [r<b) ~  r ( a ) ]  +  ■ • • +

B h2P
+  ( - * > " - f p t  -  p p -  «(«>] +  r w ,
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6y ep^a

b

a

00

j£Hg2V>n*P+l  n2? + l
sm  2 j t n(x — a) b — a

n2P + 1 ' h = ~ 7 T ’

Bp —  Bepny/MH coH-iapii (k. BepHyjuiH qHcaa). Sii-aepHHnr 6y  (}>op.MyaacH wy.ua 
aHHK^Hp: a ra p  TaJia6 KHJ|HHaflHraH aHHiyiHK yHlia KaTTa 6yjiMaca, y  j^ojiaa 6np  He- 
na 6 h p h o th  TapTHfiJiH ^ o c H jm a p  ^ a ra a m ra H  ^ a ^ ^ a p  6HJiaH qerapajiaHHui MywKHH, 
3 .  4». BojibTepHHHr hkkhhhh >khhcjih HHTerpaJi TenrjiaMacHHH TaKpn6HH eqnrn^a 
^avi i^jiJiaHHJiaflH (^ . HHTerpajibHbie ypaBHeHHR).

A a &6 .:  A. H , K p bi ji o b, JleKuHH o  npnCjiHJKeHHbix BbiqHCJieHnax, H3A. 6, M ., 1954.

afllJlEPA fO P M y jIb l— 3SIJ1EP 4>OPMyJlAJIAPM — Sfljiep TonraH 6a t 3H 3Hr 
mv^hm <j)opMyjia.nap.

TpnroHOMeTpHK Ba KypcaTKHMjiH ijiyHKiiHaJapTO 6np-6HpHra 6of7ioBqH 3 ,

sin x  (jjyHKUHHHHHr iickch3 KynaflTMa KypHHHiiiH^arH eHHJiMacHHH TacBHpjiOB- 
•ih 3 , <}).:

SfijiepnHiir srpHJiHKJiap TyFpHCHflarH (JiopMyjiacH; 6y  cfiopMyjia c h p th h h t  xap  ^aH^aS 
1 1 1 

HopMaJi KecHMHHHHr -g -  srpHJimHHH ynHHr Ba -j^- 6om srpHJiHKJiapn Ba 6oin

fiyHajiHmjiap^aH Cnpn 6HJiaH Ma3Kyp flynajjHui opacH^arH q. 6ypMaK opnaJiH H({x> 
AaJiafiflH:

Sfljiep  —  MaKJiopeHHHHr ^y im im ra  oh^  (JiopMyJiacH Ba (j) yHKUHMJiapHH TpnroHO- 
MeTpHK i^aTopra efiHuiflarH K09ij)(j)Hii,HeHTJiapHH Hijio^aJiOBHH 3fijiep  —  O ypbe cjiopMy- 
jiajiapH ^aM MaiJiyM^Hp. K,. 3fijiepa TO«flecTBa.

3ftJlEPA  4>yHKU,MH b TeopHH MHceji —  coH Jiap Ha3apHJicH^a 3flJIE P  4>yilK- 
UH5ICM. n apryMeHTHHHr 6yTyH Myc6a r  ^HftMaTJiapH yqyH aH HiyiaH raH  <f{n) 3 . <j>, 
ae6, n 6HJiaH y3apo Ty6 6y jira n  sa  n hbh oniMaft^HraH 6yryH Myc6aT coHJiapHHHr 
H e q ra  3KaHHHH KypcaTyBMH coHra afiTHJia^H. MacaJiaH, cp( 1 0 )= 4 ,  c p ( l ) = l ,  ip (1 7 )= 1 6 . 
3 .  (j). M y j i b T H n j i i i K a T H B  ' j i y H K U H H f l H p  ( k ^ . ) ,  3 .  (j).  T a i ^ K , o c J i a M a j i a p  H a 3 a p H a c H ^ a r H  3 6 -  

Jiep TeopeMacH^a (v,.) ^yjuiaHHJiaflH. A rap  n c o h h h h h t Ty6 coHJiap KjnafiTMaca uiaK-
J ll l^ a rH  K3H0HHK ffiHJlMaCH

e‘x  +  e ~ ‘x  
cos x = -------o------

4 X =  cos x +  i sin x.

00

R \ +  4  •

1 cos2 (p sin2 <p



3HJIEPOBA XAPAKTEPHCTHKA

KjpBHHiiifla Cyjica, y q>(«) 3 . ({). ^yibiflarHMa Gyjia^H:

v t p iw 1 ■ ■ ■ Pkk ) =  ( Pi'- i ° r v)(p°2 - p°2~') ■■■{pik- p t -1 )> flMH

tp ( n  p*i j  =  n  ( p*i —pp~l

SflJIEPGBA XAPAKTEPHCTMKA —  SfiJlEP XAPAKTEPMCTHKACH — Kynen,- 
h h h t  yM Jiapn  c o h h  ( B ) ,  eK J iap ii c o h h  ( /  ) , K iippa„iapH  c o h h  ( P ) o p a c H fla rH  M Hty^opHii 
wy«oca6arHH H (})o,naJiafiflHraH B +  I' —  P  c o h .  A rap  K y n e i^  K anapnK , § k h  K,aBapn^K,a 
roM eoM opfl) ( i^ .)  6 y .a c a ,  y  x o . i a a  yH H fir 3 . x .  H K K nra r e H r  S y jia f lH . K,. P o a  n o B e p x - 
BOCTH, CBH3HOCrb.

SHjlEPOBbl y r j lb l  —  3fIJlEP ByPMAKJIAPH —  T y p p n  C yp^aK JiH  Ox'y’/  ae- 
K apT K O op ^ H H aT a^ap n  ciiC T eiiac iiH H H r y m a i i^ a i i  o p neH T auH H Jin  (i^ .) TyFpH  6yp*iaK JiH  
C o is n a  Oxyz  ^ e K a p T  K00p 4H H araJiapH  CH C TeM acnra H iic6aT aH  Ba3HHTHHH aH H iyiaH flH raH  
•p, 0  6 y p ia K J ia p  (i^. n p j iM o y r o jb H b ie  K o o p a im a T b i) ;  6 y  6yp> iaK JiapH H  S f t j i e p  1 7 4 8  
f in a H  K H pH TraH . 3 .  6 . 6 n p  c n c ie A ia im  iik k h h m ii cn c ie M a H H H r y i^ J ia p n  aTpoi})H fla 6 h -  
pjm -KeTH H  afijiaH T H pH 6, HKKaJia cncT eM aH ii ycT M a-ycT  T y u iH p iiiii y u y H  6 y p H iu  K epaK  
C y a a f lH ra H  e y p ^ a K J ia p  ne6 n a p a j i a ^ n .  B iip iiH q ii M apTa Oz yi^ aT p o iJ iH ^a  q> 6yp>iaK K a 
6ypanam,  c y H rp a  O x^t j^  o p a .n iK  c n c ie M a  Ox^ yi^ aT p o (j)iifla  0  6 y p q a K K a  6 y p n jia f lH  
B a , h h ^ o h t ,  u iyH /iaH  k h » tii6  > ;o c ih  6 y . 'i r a H  c n c re M a  Oz' y i^ aT potjiH fla  6 y p liaKKa 
fjypH Jia^H . q>, ij), 0  S f i j i e p  6 ypM aK Jiap ii a iK ia m iu i fiyHaJiHiiiHHH 3!> T H 6opra o j ih 6  x h -  
c o fijia H a^ H . x ' , y ' , z'  K 00p j< H H aT a/iap4aH  x, y, z K O o p ^ H H a T a jia p ra  yTH iii tbo p M y jia - 
c b h h  3 .  6 .  ^a H  (})OHAaJiaHH() e 3 i iu i m y m k h h :

x =  (cos q) c o s  tp —  s in  <p s in  ijJcos &)x' —  ( c o s  cp s in  xjs +  s in  cp c o s  i]) c o s  0 ) ; /  +

+  s i n  ( p s in  0 - ? ' ;  y  =  ( s in  (p c o s  i|) -f- c o s  rp s in  i|) c o s  0)x'  -f-  ( —  s in  q) s i n  ij) 4 -  

+  c o s  q; c o s  i|) c o s  8 ) y ' — c o s  qi s i n  0 -2' ;  

z  =  s in  q' s i n  0  ■ x ’ - j -  c o s  i|) s in  0  • u' +  c o s  0  - z ' .

M exaH H K a.ua 6HTTa i^y3Fa.'iM ac n y K i a r a  s r a  6 y j i r a H  i^aTTHH, w iicM H iiH r j^apaK aTH H H  
J-praH H U ifla ^aM M a B ai^r 6 y  4’o p M y jia jia p A a H  (fio iifla Jia iiH Jia flii.

3KBHBAJIEHTHblE BEJlHHHHbl — 3KBHBAJ1EHT MHKflOPJlAP. 1°. HeK-
a ( x )

CH3 Ka n a  3 .  m. — x  ->■ x0 f la  l im  ■. =  1 6 y j i a ^ i i r a H  a(x) Ba p (a :) qeKCH3 K a r r a
X - * X 0 PvX '

n '
M H iy io p jiap ; 6 y H ^ a f i §3H JiaflH : a(x) ~  p ( a ) .  M a c a J ia n ,  x  -*■ -~y  —  0  a a  t g *  ~

1
~  —-------x  oo « a  x - f -  s iru c  ~  x ~  x  +  1 ~  x  +  2 .

• J - X

■ a(x)
2 ° . M eKCH3 k h h h k  3 .  m. — x ' x0 ^ a  l i m  =  1 6 y jia /(H ra H  a(x) Ba P (jc)

TCKCH3 kh>ihk M Hiytopjiap; 6yH /(afi e3HJiaflii: a.(x) ~  $(x). M aca jiaH , x -*  0  ^ a  
sin x ~  x.

JlHMHTJiapHH H3J ia u i ,ia  ^ a p  ^ a n ^ a i i  q eK C io  k h m h k  Ba ii c k c h 3 KaTTa M iiK flopjiapH H  
y3Hra SKBHBaJienT M H K flop jiap  6 HJiaH a J iM a u iT iip n u i m y m k h h .

3KBHBAJ1EHTHWE MHOXECTBA —  3KBHBAJIEHT T^njlAM JIA P —  9-ieMeHT- 
napn opacHfla y3apo 6np ^HHMaTJiH m o c jih k  y p H a n n u i  MyMKHH 6yJiraH TynjiaMJiap. 
9 . t .  T e iir  ^vBBaTJiH  TynjiaMJiap fle6 >;aM aTaJiaAH. LLlyn^aii i^h jihG , ^ap ^aHflaii 
hkkh T ynJiaM  6Hp-6Hpnra 3KBHBaJienT Oyjia^H eKH SKBHBaJiefiT 6yJiMafiflH. T y n J ia M - 
JiapHHHT SKBHBajieHTJIHK MyH0ca6aTH pe(J)JieKCHB, CHMMeTpHK Ba rpaH3HTHBflHp (Fj. 
PeiJuieKCHBHOcib, CHMMerpHHHOCTb, TpaH 3H TH PH 0C Tb), UiynHHr y>iyn 6 a p iia  T ynJiaM -
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JiapH H H r T yn/raM H  SK BH Ba^iem  T yru iaM Jiap  C H iK [)/iapnra a w p a j ia f l i i .  B y  f ty j if la  6m  
TynjiaM H H H r i^yBBaTH (k,. M o ih h c c t  b M HO w ecTBa) T ym yH M acH ra Ba H a ry p a J i coH Jiap- 
HHHr (k;. H a r y p a j i b i i o e  h h c j io )  yMyMJiamTHpHJiHUiHAaH n f io p a i  S y jir a H  K apflH H aJi c o k -  
j i a p  T ym yH M acH ra KeJiaMH3 (k,. K ap ^H H aJib H o e  m hc jio ).

3KBHBAJ1EH1 HblE yPABHEHHH — 3KBHBAJIEHT TEHrjlAMAJIAM — TeHr 
K y^JiH  T eH rJiaM ajiapH H H r x y / u n  y 3 H ( iy  PaBHOCHJibHbie y p a B H e n m i) .

3KBHflHCTAHTA — 3KBHflHCTAHTA — JIo6aMeBCKHH TeKHCJiHrH^a u TyFpa 
>iH3Hiy(aH 6np Tapaifwi Ba yH^air Cnp xhji y30iyiHK;ia JKofljiamraK HyKrajapHHHr 
reoMeTpHK ypHH. u TyFpn mh3hk 3 . HHHr 6a3acH fle6, h f.iacor[)a — 3 . HHHr 6ajiaHA- 
JiHrn arajiaAH. \ a p  6np TyppH mh3hkhh 6aJiaHfljiHm h =  0 6yjiraH 3 . ^e6 r;a- 
paui MyMKHH. \ a p  ^anflaft Typpn 'ih3iii^ 3 . 6HJiaH Kyn fleraH^a hkkh yMyMHH Hyi^- 
Tara sra  6yjiaflH. Ebkjih^ TeKHCJiHrn^a Typpn MH3HiyiaH 6np TOMOHfla pa yH^aH 
TaftHH 6np h Macoij)a,na JKOHJiamraH Hyi^raJiapHHHr reoMeipHK ypHH Typpn hh3hi$ 
6yJiraHH ^oji^a JIo6aqeBCKHH TeKHCJiHrH.ua 6y Hyi^raJiapHHHr reoMerpHK ypHH 3 . 
fle6 aTaJiyBHH srpn  HH3HiyiHp. JIo6a'ieBCKHH nJiaHHMeTpHsicH^a 3 . Jiap TeKiicJiHKflarH 
CHJi>KHiiiJiapra HHc6aTaH HHBapnaHT 6 ym 6  lywiaBepa/iH. 9 . 6at3aH rHnepmiKJi fle6 
ĵ aM araJia^H. 3 . hh TeHr Macotjiajiap srpn  4H3HFH ^e6 Taji^HH 3THm MyMKHH.

JlaT. aequ id istans —  reH r y3oi\jiamraH.
3KBHAHCTAHTHAH nOBEPXHOCTb —  3KBHflHCTAHT CHPT —  JIo6aqeBCKHii 

(J)a30CHfla 6npop a TeKHCJiHKaaH 6np Tapa(})fla Ba yH#aH 6np x h j i  y30KJiHKfla jk o ii-  
JiamraH HyivrajiapHHHr reoMerpHK ypHH. a tck h c jih k  3 .  c. h h h t  6a3acH fle6, 3 .  c. 
h h h f  6npop Hyi^racHflaH Ca3ara TymnpnjiraH nepneHaHKyjiap 3 .  c . . h h h f  oajiaH^JwrH 
jxe6 aTajia^H. E bk jih^  reoMeTpiisicH^a, MacaJian, napaju ieji TeKHCJiHKJiap napajuieji 
tv f p h  HH3Hi^JiapHHHr (})a30BHft aHajiorH, c<j)epa sca  aftjiaHaHHHr fj)a30Biift aHajiorn 
6yjiraH H ra yxuiam 3 . c. ^aM SKBHflHCTaHTaHHHr (i^.) (})a30BHH aHajiorHfliip. S kbh^hc- 
TaHTaHH y3HHHHr yiyrapH^aH 6iipH aTpo<j)H,na aiijiaHTHpHmflaH ^och ji 6yjiraH cnpT 
3 .  c. flHp.

SKCnOH EHUHAJlbHAH ^ Y H K U H H —  3KCI10HEHUHAJI W H K U H JI —  ex Skh
ux (a >  0) (J)yHKUHH, n-bHH KypcaTKHUJiH (j)yHKu.na. 3 . (j). exp x 6iuiaH ^aM 6ejirn- 
jiaHa^H.

SKCTPAnOJlJlUHJl — 3KCTPAriOJIJIU,H5I — ^o/uicaHHHr 6np khcmiihii ny3aTHUi' 
^aH ojiHHraH HaTHKaJiapHH yHimr 6ouii^a KHCMHra xopnft k,hjihui. MacajiaH, // =  f(x) 
(jiyHKUHHHHHr [x0, x„\ KecMaaarn ^HHMarjiapH MaiJiyM 6yjica, y ^oji^a (j)yHKiuisiHHHr 
x0, xlt . . .  , xn(x0 <  . . .  <  xn) Hyi^rajiapflarH KnftMaTJiapHra i^apafi yHHHr [x0, xn\ 
KecMa^aH Taiu^apiifla eTraH Hyi^Tajiapflarn K,nftMaTJiapHHH aHHiyiam MyMKHH. B y  Mai^- 
ca/ma, MacaJiaH, napa6oJiHK 3 . K,yjuiaHHJiaflH, 6y 3 . na x Hy^Ta^arn f(x) KtHHMaT 
CHtjaTH^a rt-^apawaJiH Pn(x) Kyn^aflHHiir i^HftMaTH ojiHHa^H, 6y Kyn^a/i n +  1 npHa
xi Hyi^Taaa 6epnJiraH y t =  /(* ,) K,HHMaTJiap i^a6yji iyiJia,nH.

riapa6ojiHK 3 .  yqyn  o^aT ^arn  miTepnojiiinHOH tjiopMyjiajiap, MacajiaH, 6Hp-6npH- 
«aH Tenr y301yiHK.ua woftjiamraH x, =  x0 +  th HyK;TaJiapra oh^ HbraTOH (j)opMyjiaJia- 
p n  KyjiJiaHHJiaflH:

t < ( < + l )  „
Pn(xn +  th) =  \Jn +  j j +  2! ^  Un—i  +

, t ( t + \ ) ( t  +  2) , , t ( t +  1 ) . . .  (t +  n ~  1)
+  ------------- 31------------- Ahjn_3 +  • • •+ --------------------n\---------------------A y°’

6y ep«a Afti/,■ =  A*—V i- f i  — A* MacaJiaH, y = f ( x ) ([lynnnnn y-iyn a ,a  +  h, , .  . ,
a + n h  jiapra oh^ y0, ylt y , ..............tjn xycycHft ^HHMarjiap Ty3HJiraH 6yjica, y
^ o ji^ a  A(/0 =  t j i — y0, Ay 1 =  iJt — Ayt  =  y 3 —  y«, . . .
A%> =  Atyx — Ai/o, A2//, =  Ay,_ — Ai/j, A2//.2 =  A.y3 — Ai/2 Ba xpKaso;

h h ^ o a t ,  A * i/„  =  A k ~ —  A k ~  ^i/u ................ A h ij i  =  A *  1i / / + i — A k ~ l i j i , t  = — j ~ -  >

>  0 Ba x  >  xn.
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f(x  HHiir x =  xn -f- th H y ^ ia a a ra  i\hhm 3thhh 6y  4>opMyjja 6maH  ^HCo&^araH^a 
'W^aaiiran x a io

W + l ) . . . j f +  «) 
m  ( n +  1)1

wiiKflopflaH oinMafiflH, 6y ep^a M — f(x) tjjyHKUHHHHHr [x0, x] KecMa^arn (n +  1)-
TflpiHfijlH >;OCH.naCH a6C0JI10T lyiHMaTHHHHr MaKCHMyMH.

SKCTPHMAJlb —  SKCTPEMAJlb —  3 fw ep  ^HtjxjiepeHUHaji TeHrjiaMacHHHHr Ba- 
piiaiiHOH ^HCoCaa (k,. BapHauHoimoe HCHHCJieHHe) K,yjuiaHHJia;iHraH HHTerpaJi arpH i h -  
3 iifH  ( k .  3 i i J i e p a  ypaB H eH H e). 

3KCTPEMAJ1 bHAfl TOMKA —  3KCTPEMAJI HYKJA —  (JiyHKUHa 9KcrpeMyMra 
(k .)  s ra  6yjiaaHraH HyKTa.

SKCTPEMyM — SKCTPEMyM —  MaKCHMyM (h . )  Ba m hhhm ym  (h . )  t  pMHHJiapH- 
h h h t  VMyMnii hom h. K y n  y3rapyBMHJiH <J)yHKUHSJiap,i?a 6aK3aH aCcojiioT 3 .  (kv )  h h c - 
(  j;h 3 .  a s h  'bapK, KHJiHHa^H (k . OxHocHTeJibHuH SKCTpeMyw).

Jlar. e x tre m u m  — qeTKH KHHMaT.
3KCU,EHTPHCHTET — 9KCUEHTPHCHTET. 2 - TapTH S^H  s r p n  MH3H^HHHr (KOHyc 

KfCHMHHHHr) 3 .  —  2 -  TapTH fiiiH  s rp H  MH3H^HHHr H c ra ra H  H yivraCH flaH  ({ lO K y cra ia  6pi-  
tmi MacotjiaHHHr 6 y  H y ^ T a ^ a H  TernuuiH flH peK T pH caraM a (k ,.)  C y jira H  M a c o ^ a r a  h h o  
(taT H ra T e H r c o h .  3 ju iH n c H H H r 3 .  0  n p .u a  h  k h h h k ,  rH n ep fio jiaH H H r 3 .  6H pAaH  KaTTa, 
i ;a p a 6 o jia n H H r SK C ueH ipjiC H T eiH  6 n p r a  T e H r. 3 .  2 -  T a p rn 6 J iH  s r p n  4H 3H^HH H r iuaKJiH - 
k h  xapaK T ep jia fif lH : a r a p  2 - t 3 p t h 6 j i h  h k k h  srpn w j h k h h h t  3 .  jia p H  T e H r 6 y j i c a ,  6 y  
a r p n  MH3HK,jiap y x u ia m  (srbHH c h ^ h j ih i u h  6 n p  x h j i )  6 y j i a ^ n .

S jiJiH ncH H H r 3 . HOJira ni^HHJiauica, SJiJiHnc uiaKJiH a f i j ia H a ra  yxrnafi 6opaaH , 
f  op^H-io 9ji.nH ncH H H r 3 .  6n p ra  nK H H Jiau ica , s j u i n n c  qy3HJin6 (chi^hjih6), y3HHHHr 2a 
r a  T e n r  6 y j i r a H  K aTTa y ^H  Ba3HHTHHH o jiH iu ra  HHTHJia^H.

rnnepfiojiaHHHr 3. 6 n p r a  HHTHJica, acHMnTOTajiapHHHHr 6 y p n a K  K09(j)(})HUHeHTH 
noayJiH  6yfiHqa HOJira HHTHJia^H, 6HHo6apHH, rH nep6ojiaH H H r TapMOiyiapH 6opraH  
caSiiH  ^anHKHii x y ^ a  H^HHJiauiH6, h k k h  Hyp 6yjiH 6 KeTHUira HHTHJiaaH, 6op.nH.ro 
n inep6o jiaH H H r 3 .  neKCH3 o p ic a  ( ->■ oo), y  ^ o j i^ a  rn n e p 6 a ia H H H r TapMOiyiapH 6 op- 
r  !H capH T_vipn.iaHH6, HKKHTa x  =  n Ba jc =  —  a  T yppn m i3H iyiap  BasHHTHHH o jih iu - 
r j  iiHTHJia^H.

JlaT. ex  —  TamnapH^arH, c e n tru m  —  MapKa3.
SJlEKTPOHHblE UH«tPOBblE MALUHHbl— PA^AMJIH 3J1EKTPOH MAlllHHA-

JlAP — >;ap xiiji MaTeMaTiiK Ba m3hthkhh MacaJiajiapHH Te3 sa  x y ^ a  bhhi^ eiHiura 
hmkoh 6epaflHraH sht TaKOMHJiJiauiraH pa^aMJiH ^HCofiJiaiu MaujHHajiapH. B y MauiHHa- 
jiapHHHr TexHHK acocH TypjiH xhji onepauHHJiapHH (6yfipyiyiapHH) Te3'Ba bhhi  ̂ 6a- 
wapHLuiiH TaTjMHHJioBMH w yfla  MypaKKa6 MeKTpoH cxeMaJiap^Hp. P . 9. m. i^yfiH^arH 
n,HCMJiapiiaH Ty3HJiaflH: 1) coHJiap ycTH^a aMaJi 6awapHuira MyjixaJiJiaHraH apH<|>- 
MeTHK nypnJiMa; 2) coh Ba 6yfipyiyiapHH ^aOyji î hjihui caHJiaui Ba 6epnui yqyH 
MyjiwaJiJiaHraH eflJia6 k,ojivbmh nypnjiwa (xoTHpa); 3) MauiHHaHHHr aBTOMaTHK mu- 
JiamiiHH 6omi^apHmra Mj?ji*aJiJiaHraH 6oui^apHiu nypHJiMacn.

^ a p  6np onepauHHHH MauiHHa Maxcyc 6oui^apyBHH cnrHaji —  6yflpyn TatcnpH 
ocTHfla 6aw apaaH . B yfipyiyiap KeTMa-KeuiHrn MauiHHa HUiHHHHr nporpaMMacHHH Tarn- 
khji STa^H (k. flporpaMMHpoBaHHe). ByHflafi MauiHHajiapHHHr ^03H prn 3aMOHflarn 
acocHfl FORjiapn Ba Hiujiaiu npHHHHiuiapHHH aMepHKaJiHK MaTeMaTHK JI . (Jjoh HefiMaH 
(1946) TaipH't>jia6 6epraH .

CCCP aa CinpHHMH Te3KOp SJieKTpOH j$hco6 MaiUHHaCH (B3CM) aK afl. C. A. Jle- 
(jeaeB p a x fa p j iH rn ^ a  1953 h h jih  K ,ypnjiraH. X,03HprH p a^ T ^ a  caH0aTHMH3 c: KyH^Hra 
6 n p  H eua yH m h h t onepauH H  6 a w ap a ^ H ra H  Ha h h k h  xoTHpacH KeHr 6 y jiraH  xHJiMa- 
x h ji P. 3. m. HUiJia6 'ini\apM O tyia.

A jia 6 .:  A. H. K b t o b , SjieKTpoiiHbie untfcpoBbie MauniHii, M., 1956; A. H. K h t o b  a 
H .  A . K p KHHu , Kn f l ,  SjicKTpoHHbie uH<t>pOBbie MauiHHbi H nporpaMMHpoBSHHe, M „  1959.
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3J1EME.HTAPHAJ1 AJITEBPA —3JIEM EHTAP AJITEBPA — ajieMeHrap MaTeivia- 
THKaifHHr (t;.) 6yjiH6, 6y  SyJimna  acocaH 6HpHH<fH Ba hkkhhhh flapawa/iH
TeHr^iaMa Ba TeHrcmJiHKJiap, iokpph .napawajiH TeHMaMaJiapHHHr xycycnfl >;ojijiapH, 
9Hr co;ma (aJieMeiiTap) (JiyHKmfsuiap, coh pa jihmht ryuiyHiajiapH, aftnnfi aJiMainTn- 
paiu jiap  Ba K0M6HHa*r0pHKa MacaJiaJiapn vpraHHJia^H. 3 .  a . Ma3MyHHHHHr Merapacn 
aHHi  ̂ 6eJirHJiaHraH 9Mac. 3 . a. KeHrpoK; MaiHOfla TyiiiyHHJiaflHraH aJire6paHHHr (k.) 
khcmh ^aM^Hp.

3J1EMEHTAPHAH rEOMETPHfl — 3J1EMEHTAP TEOMETPHH — acocaH ^apa- 
Kawiap rpynnacH (k . H.BH>KeHne) Ba yxiiiauuiHK rpynnacH (p;. no^oRHe) CHJiaH aHHi -̂ 
jiaHa^nraH reoMeTpHH.

JleKHH 3 .  r .  HHHr M33MyHH aflT H 6 'y T H JiraH  ajiM auiT H pH iuJiap  6 n .ia H  qeKJiaHHfi 
^o jiM aft^ H . 3 .  r .  f la  H H B epcna aJiM auiTH pH iujiapH  ( i\ .  HnBepcna), c(j)epHK reo M eT p n a  
sjieMeHTJiapH, reoMeTpHK ncauuiap 9JieMeHTJiapH (kohctpyKTHB reoMerpHJi) reoMeTpmc 
MHi^^opjiapHH yjmaui Ha3apH5icH Ba MaieMaTHKaHHHr 6ouiK.a 6yjiHMJiapn ^aM yprann- 
JiaflH . 3 . r. aHHi^, naTtnii Merapa-iaHraH Ma3MVHra 3 ra  9Mac. 3 . r .  f:ouiH,a reoMCT- 
pnajiap KaSn, >;o3fip ^aM pnnojKJiaHMoiyia.

S^pTa MaKTa6,'(a ypraHHJiajnraH 3 .  r .  E bkjih^  reoMeTpnscH (k .)  xe6 araJia^H. 
3J1EMEHTAPHAJI MATEMATHKA -  ?J1EMEHTAP MATEMATHKA — Mare- 

MaTHKaHHHr acocaH  ypTa MaKTa6 ?;a)KMHaarH 6yjiHMJiapHHH y3 n m ira  o jiraH  6n p  
H aflap HoaHHhjpo^ TyiuyH>ia. 3 .  m. ra  MaTeMamKaHHHr y3rapyBMH, (jsyHKUHfl, jihm ht- 
HHHr yMyMHft Tymyima-TapH, TynjiaMHHHr yMyMHii T yuiyim acH  HuuiaTHJiMaftfliiraH 6 y - 
jihm, Macajia Ba MeTOflJiapn K npa^n, ht,hh yHra apnbMeTHKa, coHJiapHhnr 3JieMeHTap 
Ha3apHHCH, 3JieMeHTap aJirefipa, sjieMeHTap reoMCTpnq ca TpnroHOMeTpHfl (h;.) Ka6w 
^ y s  npe^MeTjiapH KHpa^H. 3. m. h h  «y3rapMac MH^/iopjiap MaieMaTHKacH* s,e6 
Ta-bpH({)JiaHflHJiap, JieKHH 6y  Tat.pHt{) yHMa Tyrpn sw ac. 3 . m. na (Jia^aT y3rapMac 
M H ^ o p jia p rH n a  3.\iac, 6aJiKH y 3 rap y B q n  M H iyjopjiap >;aM (M acajiaH, TPHr0H0MeTpHK 
(JiyfiKUHdjiap §kh reoMeTpHK c jw y p a j ia p )  jpiaHHJia^H, 6yH^a y jia p n n n r  m h ^ o p h  
9Mac, 6aJiKH, MacaJiaH, jKoftjiauiHuin TeKmnpHJiaflH. JleKHH 3 .  m. fla r a n  6ai>3H 6 n p  
KOHKpeT (JiyHKiiHHJiap ycTH ^a fiopa^H .

M acaJiaH , a ftjia n a  y3yn.THrHnn aH H ^Jiam ^a acJiH ^a -th m h t TymyHMacHflaH ^o H jia -  
jiaHHJia^H JieKHH Sy TyuiyHia yMyMHft KypHnnm^a OyjiMaft, 6aJiKH MawiyM 6Hp 
KCTMa- k g t j ih k  ( o t k h  MH3HJiraH Ba TauiKH MH3HJiraH K ynSypqaK jrap  nepHMeTpjiapHHHHr 
Kenvia- KeTJiHrn) yqyH  6yjiaflH .

4>. SHrejibC 6epraH xapaKtepHCTHKa: «3jieM6HTap MaTeMaTHKa, y3rapMac 
jiap MareMaTHKacH, j;e>i 6yjiMaraHfla yMyMaH, '^opMaJi jiorHKaHHHr hmkh MerapaJiapH 
HMH^a ^apaKaT nHJia^H; . . .» (MapKCMa-jieHHHqa ({>hjioco({)hh xpecTOMaTHHcn, 
T., 1971,-31 l-6erj. <t)yHKUHfl, jihmht, srpH MH3HK;, cnpT Ba 6Hpop aHHH; ncaui op^ajiH 
OepHJiMaraH ({wrypaHHHr yMyMHft TyuiyHqaJiapH 3 . m. na ypraHHJiMaftflH.

3J1EMEHTAPHME flEJlHTEJlH — 3J1EMEHTAP ByjiyBMHJIAP. A =  \\aik\\f
KBaapar MaTpnuaHHHr (f;.) 3 .  6. —

a, —  a tl  a 14 . . .  — aln
2̂1 ^ 2̂2 • • • a'M.

Ctnz • • • ^  (tnn

=  0

xapaKTepncTHK TeHrjiaMa^an (i^. XapaKTepncTHqecKoe ypaRHeHHe) ^yftH^arn ftyji 6h-

JiaH >;ochji ^HJiHHaflHraH (A, — ‘K1)Pl, (k — X2) (k—X s) s HKKHpjyiapHHMr
AapawajiapHflHp, A (X) ^eTepMHHaHTHHHr k- TaprnfijiH ^ a p  ^aH^aft MHHOpH X ra hhc- 
6aTaH Kyn?;a4 SyjiaflH. D* (X) —6apqa 6yHflaft Drt(X) =  A(X) Kyn^a^JiapHHHr s n r  
K arra  yMyMHft 6JjiyBMHCH 6yjiCHH. D0 ( i ) S l ,  D j i ) ,  D2 (X), . . Dn (X) =  A(X) 
KeTMa- KeTJiHK^arH >;ap 6np KeftHHrn Kyn);afl y3H^aH ojiAHHrHcnra 6yTyHJiaft 6 y m -  
HaflH. ByHflaft CJjiHHMajiapHH KOMnjieKC coHJiap MaftflOHH^a KynaihyBMHJiapra aw pa* 
T3MH3I
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l)nO-)__ / i __j/ ," !

Dn— i (^) b2 
: (X---X') (X -X '! j  ,

0 „_ 2  (X)

=  (X — >/) e‘ (X -  r f 2.
■ Do(X)

( X —  / . ' /  ‘ , (X — X " ) a ! ............... (X — X ' ) '  , (X — X " ) 1’ ^ a p a J K a J i a p  A M a T p H u a  3 .  6 .  H H H r
T y jin n  CHCTeMacnHH ^ o c h ji K H Jia^if ( h o jih  K y p c a iK n luiH  / l a p a w a j i a p  ojiHHM aiiAH).

3 .  6 .  h h h t  K ynaH TM acH  x ap a K ie p n c T H K  K y n x a ^ r a  T e n r .  3 .  6 . A M aTpH uaH H H r 
JK o p ^ a H  ^iopM acHHH a H H ^ jia ii /iH  (:•;. H o p M a jib H a a  JK 0 p aaH 0 B a (JiopM a).

3J1EMFHTAPHHE <DyHKUHH —  3J1EMEHTAP WHKUH5IJ1AP —  K y n ^ a f lJ ia p , 
panHOHaJi f[)yHKUHsiJiap, KvpcaiKHMJiH, /tapa*ajin , jiorapH(]5MHK na TpHroHOMeTpHK 
(jiyHKUHHJiap, TecKapH TpHronoMCTpiiK (jiVHKUHHJiap (k. OOpanibie TpnronoM C TpnM ecK H e 
(jiyHKUHH), in y H H iir^ e K  a iiT iin  yT H JiraH  6 y  (fjyH K iiH PJiapaaH  iy p T  apH(j)MeTHK aM aJi Ba 
MeKJiH M apT a K,y^.nai(HJiran cynepnoanminjiap (k. OCpaaosaHiie c j io jk h o h  (JiyHKUHH) 
epAaMHAa ^ o c h j i  i^HJiHHa^Hran ^yH K U iiH JiapH H  y3 HHHra ojiraH (j)yHKHHHJiap ch h ())h .

X* o  €'^ I P— „
•M acaJiaH  i / =  e ~  > ?/ =  c h  x  =  — 3 —--------  n a  >;0K a30. 3.  chh(})h  n x u iH  y p -

s in  4x *
raHHJiraH Ba y aMajiHH MaTeMarHKa/ia Kyn ^yjuiaHHJia/ui. 3 . (J). HHHr ^ocHJiacn ^a- 
M niua 3 .  fj). 6 y j ia A « , JieicHH 3 .  (|i. a a H  o .iH iira H  H H T erpaJi 3 .  <ji. fiy jiM acJlH rH  J^aM 
MyMKHH.

9 J l J l H f I C  —  3 J l J l H t l C — a  tc k h c j iH K /ia r n  u iy n a a f l  H V K TaJiapiiH fir reo M eip H K  
ypH H ^H pK ii, (Sy iiy i^T aJiapH H H r x a p  fiiip n iiaH  a T e n n c J in K ^ a  e 'iy b m h  H KKHia C e p iu ira H  

Fi Ba F2 H y ^ T a ra M a  6 y J ir a H  M acodiaJiapH H H r h h f h h / j h c h  
y 3 ra p M a c  M H i^ o p  6 y j i n 6 ,  6 v  M iiK ^op Ft  6H JiaH  F2 o p a c n -  
f l a r n  M acocj)a/(aH K a r r a  Ba 6 e p i iJ ir a H  2 a co H H ra  ( c k h  2a 
K ecM ara ) T e H r. Ft B a F,  n y i< T a jia p  3 .  h h h i ' (jioK ycJiapH  
f le 6  a T aJ ia j;H . <I>OKycJiap o p a c H f la rn  M aco(j)a 2c 6H JiaH  
6 e j i r m ia H i i6  (j)OKaJi M aco tjia  / ; e 6  aT aJ ia /iH . B ep H J iraH  2 a 
c o h h  (K ecM a) 3 .  HHH r K a n a  y i\H  a e 6  arajiam-

3 .  h h  C yn/iaft MH3HU1 MyMKHH. y 3yHJiHrH 2 a 6 yJiraH  
liy 3HJiMafl^HraH n n  o j ih 6 ,  yHHHr .yqjiapiiHH Ft  Ba Ft  
H yi^TaJiapra 6oiJiaflM H 3 ( 3 2 4 -  p a c \i) . C y H rp a  6y  h i ih h  
i^aJiaM yMH 6 H Jian  T0p r a 6 , KaJiaM v m h h h  n 0 F03fla  lo p rm a -  
MH3. K aJiaM  yMH ^ a p a K a T H H im r TpaeK TO pnsicH  enH i^ s rp H  
mhshi^ —  3 . 6 y jia /(H , 6 y u /ia  M / - \  M F t  =  2 a,  M F X Ba 
MF2 K ecM aJiap  (})OKaJi pa/(H ycJiap  a e 6  a ra J ia f lH .

3 .  h h h t  T y F p n  6ypM aK JiH  /jeK ap T  K oop/(H H aT aJiapH  cn c T e M a c ii/ia rH  KaHOHHK (3 H r 
c o /m a )  TO H rjiaM acH

4 - ^  =  1 
oa ^  b2

KypHHHm/ja 6y jia /iH ; 6 y  e p /ia  b2 =  u 2 —  c2; 2 b c o h h  (KecMa) 3 .  n n n r  khm hk _vk,h 
/;e6  aT aJia/jii.

X2 u2
3 .  h h h t  T e H rjiaM ac ii/iaH  —  < 1  s a  2 _  <  1 SKaHH K e jin 6  M H^a/iH. B yH /iaH  3 .  

al b2
H ynT aJiap iiH H H r K O tp /iH H aT aJiap ii [x| <  a Ba |i / | <  b m a p i m i  K anoarJiaH T H pH m H , si-bHH
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9 .  TOMOH/tapH 2 a Ba 2 b 6 y .n r a n  T y F p n  T ypT fiypqaK  HMH^a w o ft/ia iu ra H J iH rH  KeJiHO 
>iH ^aflH . 3 .  HHHr M apKa3H Ba HKKHTa CHMMeTpHH y ^ H  6opjinrn ^aM  yH H H r T e n M a -  
M acH ^aH  k c j ih 6  iH i^a/iH .

e =  —  cohh 3 .  HHHr 9KCueHrpHcnTeTH fle6 aTaJia^H. 3 .  ywyH ^aMHiua e <  1.
CL

A rap  Ft  =  F2 Syjica ((()OKycflap ycTMa- ycT Tyrnca), 3 .  aft.naHa 6yjin6 K,o;ia,nH, 6 y  
aftjiaHa ywyH ycTMa- ycT TyrnraH (fiOKycjiap MapKa3 CyjiaflH, aKCueirrpHCHTeT sca  
e =  0  C y jia ^ H  (nyH KH  6 y  x ;o jifla  c =  0 ) .

3 .  h h h t  napaMeTpHK TenrviaMaJiapn x =  a cos t na y =  b s m t  KypHHHiu.ua 6y- 
Jia^H, 6y jiap  3 2 5 -  pacM/jaH hki^oji KypHHa/iH: a ra p  ysyHJiHTH y3rapM ac 6yjiraH  K ec- 
MaHHHr yqjiapH y3apo nepneH/jHKyjmp CyjiraH h k k h  TyrpH qH3H^ 6yftHHa cnpnaHca, 
y  ^o ji/ja  6y  KecMaHHHr M  HVK,Tacn 3 .  MH3a/(H. A ra p  M  nyi^Ta AB  KecMaHHHr /iaBO- 
MH^a ojiHHca (pacM/jarH K  H yina), yHHHr MHsa^nraH s rp n  mhshfh >;aM 3 .  6yjia«H. 
TypJiH yi^JiH 3 .  Jiap HH3a/(HraH ac6o6, ht>hh sjijih iith k  u,HpKyjib (i^.) 6 y  xoccara  
acocJiaHH6 Ty3HJiraH.

325- pacM. 3 2 6 -  pacM .

A r a p  6 n p o p  aH JianaH H  y H iiH r TeK H C JiH rnra n ep n e H A H K y jiap  >;aM 6 y jiM a ra H , n a -  
p a jw ie ji  3^aM 6 y jiM a ra H  TeKHCJiHKKa npoeK U H H JiacaK , npoeK U H H /ja 3 .  ^ o c h ji 6 y jia /jH . 
A r a p  /lOHpaBHft UHJiHH/ipHif i^hh t c k h c jih k  6HJiaH eKH /(OHpaBHH KOHycHH yH HH r K a- 
p aM a- i;a p u iH  acoBM HJiapH fin jiaH  T ypjiH  x h j i  yMyMHft n y i^ T a J ia p ra  s r a  6 y j i r a H  i^hh 
TeKHCJiHK fiiiJiaH  K eccaK , KecHM/^a 3 .  ^ o ch ji 6 y jia f lH .

TeHrjiaMaJiapn x  =  ±  —  O yjiran  TyrpH 'iHSHi^jiap 3 .  HHHr /(HpeKTpncaJiapH (i^.) 
e

/ i e 6  aTgJiaA H .
3 .  ra yTKa3HJiraH t ypiiHMa ypHHHiu ny^Tacnra yTKa3HJiraH (J)OKaJi pa/;nycjiap 

6HJiaH reHr fiypuaKJiap ^ ochji l^HJia/iH ( 3 2 6 -  p ac M ). ByH/iaH ypHHHiu Hy^TacH/ia 
ypHHMara yTKa3HJiraH l nepneHflHKyjiap <j)OKaJi pa^HycJiap 6HJiaH 6np xhji ' 6yp'iaK- 
Jiap ^ ochji ^HJia^H ^eraH xyjioca MH^aflH. By xoccaHH onTHKa/(a ypraHHJia/iHran Ty- 
uihui Ba ^aftTHiu 6ypwaKJiapHHHiir xoccaJiapH cnc{)aTH/(a TaJi^HH î hjihiu MyMKHH: arap 
iiyi^TaBHft epypjiHK MaH6aHHH F̂  ^OKycra ypHa™6, epyFJiHK HypHHH t Ky3ry cHp- 
THra /?1M  Cyftma io6opcaK, y ^oji/ia ^aihraH  Hyp MF2 6yuma  KeTaflH, sn>HH Ft 
Hy^Tara Tyuia/iH. $OKyc homh yuian/iaH ojiHHraH (jiaT. focus — y>io^, ojiob).

3 .  h h h t  xoccaJiapn TexHHKa/ia OJiJiHne maKJiH/iarH th u ijih  tH/i/iHpaK/iapH 6y jiran  
6ai)3H CTaHOKJiapHHHr Ty3HJiHUiH/ia K.yji.iaHHjia/(H. K,yeui cHcieMacH/iarH nJiaH eia/iap- 
HHHr ^apaKaT TpaeKropHHJiapn ^aM TypjiH xhji 3 .  jiapflHp. FIjiaHeTaJiap ^apaKaTH- 
HHHr i^oh yHJiapHHH, HtHH K enjiep  ^onyH/iapHHH ypraHHUifla ^aM 3 .  HHHr xoccaJia- 
pHflaH 4>oH/;ajiaHHJia/iH. 3 .  HHHr ^ y r6  TeHrjiaMacn

r = ____E____
1— e c o sa

KypHHHiu/ia 6yjia/iH, 6y ep/ja e < l  Ba p  —  cjiOKaJi n ap aM eT p .
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3 .  hh ysHHHHr ynJiapH^an 6hph atpo^Hfla afijiaHTiipraH/ia 2- TapTH6jiH cnpTr- 
afijiaHHiu SJiJiHncoH^H (i^.) ^ochji SyjiaAn. K,. KoHHnecK-ne ceqeHHn.

TpeK. eM eu p ic ;— KaMMHJiHK, SKCuenTpHCHTeTHHHiir I ra  eTMacJiHrn MatHOCH-
A aru  KaM HHJiHK.

3 J lJ T H n C O H 5  —  3 J l J lH n C O H A  —  2- Tap™6;iH CHpiviap/iaH 6npn 6yJiH5, yHHHr
TyrpH 6yp4aK.TH ^eKapT KOopflHHaTajiapH CHcreMacH/iarn KaHOHHK <3«r coAna) 
TertrjiaMacH

u*
^ b 2 c2 1

HHHr yMaJia y k h  6np 
EXX.6l\|)lg —  K3MMHJ1HK,

KypHHHUi^a 6yjia/(H, 6 y  epfla a, b, c  —  3 .  HHHr 
sipHM y^jiapw. 3 . h h h t  MapKa3H, yMTa CHMiaeT- 
pwa vi^h Ba yMTa cHMMeTpHH TeKHCJinrn 6yj«a- 
,i.i (327- pacM). 3 . hh tc k h c  jihk  6HJiaH K ecraa- 
AarH %ap ^aH^afl KecHM sjuiHnc (k,.) 6yjf»^H, 
>KyMJia/iaH KecHM.iap 'afijiaHa 6yjiHiiiH xaM MyM- 
k i ih  ( ^ .  OwSnjiHMecKHe tomkh). VMaJia 2 a ,  2 b ,  
'2c y KH TypjiHMa fiyjiraH 3 .  yM yi\jiH 3 .  ,ne6 
aTajia/iH. Arap 3 .  iih iit hkkh  yi^H 6np xhji 
6yjica (2a =  2b, ei<n 2a =  2c, §kh 2b =  2c), y 
xoji/(a 3 .  afijiaHHiu 3 .  ne6 aTaJia^H. A rap  3 .  

xh ji 6vjica (2a =  2b =  2c), 3 . cifiepara afijiaHa^H. rp e K. 
el8o£ — KVpHHHUI.

=  1 (a >  b >  c >  0); (.*)

3J1 JlHflCOHflAJl bH blE KOOPflHHATbl — SJlJIHncOHflAJI KOOPflHHATA- 
JIAP —  KyflH^arn TeHrjiaMa 6HJiaH depiuiraH 2 -  TapTH&.w cnpTjiap onjiacnra Corjian- 
r a i  KOop^HHaTaJiap:

X2 , l /  , z2
a2+ e  62 +  e c2 +  e

6yH«a ^ap 6np TafiHH P(x, y, z) nyi^Tara 6 MHK^opnmir (*) TeHmaMaHH i^aHoaT- 
jiaHTHpyBMH TypjiH xh.1 yM ^HfiMaTH X, n , v moc Ke;i 4H. P  Hyi^TaHHHr 3 . k. ,ne6 
X, (i, v coHJiapra Kyfifi/jarH MyH0ca6aTJiap opi^aJiH CorJiaHraH a, fi, y  coHJiapr& 
aiirHJia/iH:

X =  —  (a cn a)2 —  (b sn a)2, n  =  —  (a cn P)2 —  (b sn P)2, v =  — (a  cn y )2— (b sn -y)2; 

6y epfla s n a  Ba cn a  — $Ko6HHHHr bjijihhthk (JiyHKtiHHJiapH/uip (i^.). 3. k. MaTeMa- 
th k  (})H3HKaHHHr TypjiH xhji Macajiajiapn/ia i^yjuiaHHJia/iH. 3 .  k. 6a^saH (})a30/iarH 
3/1 jinnTHK Koop/iHHaTaJiap ne6 ^aM aTaJia/iH.

3JlJIHnTHMECKA3 TEOmETPHH — 3JIJlHnTHK FEOMETPHH — r HMafi reo-
uerpH ncHH H H r ( k .)  x y /m H  y3H.

9JlJIHnTHHECKA}l TOHKA iiOBepxHOCTH —  CHpTHiwir 3JIJlHflTHK HYlfFA- 
Cil —  6oiu srpHJiHKJiap Myc6aT 6yjiaAHraH Hy^ra (j^. rjiaBHbie KpHBH3mj). B y n /p ft 
Hyn,Taaa ZlioneH HHflHKaTpncacH (V )  3T.THnc/(Hp. Arap 6 o j i arpnJiHKJiap 6np-£iHp»rra 
reHr 6yjica, HH/iHKarpHca aftjraHa 6yjia /i» , 3 :  h. sca  omChjihk HyK r̂a &kh losfajiof;- 
jiaHHni Hy^racH /ieG aTaJia/iH. )^ap 6Hp HyK^racH omC h jih k  HyKTa 6yjiraH cnpT o |)epa- 
/inp, zieraH TeopeMa ypnHJiH/iHp. 3 .  h. HHHr aTpcxjui/ia (* y /ta  khmhk aTpoijiH/ia) 
CHpT yuia Hynra/ia ^TKasHJiraH ypiiHMa TeKHCJiHK/iaH 6np Tapa^/ia eTa/iH.

SJIJlHnTHHECKHE H H TErPA Jl -  3JIJ1HI1THK H H TE rPA JlJlA P -  Kyfrn/ia- 
th  KypHHHUiAarH HHTerpaJiJiap/(Hp:

J ? (■*■ Y  ax3 +  bx2 +  c x + d  ) ^ x< J R  (■*>}' a x i -\-bxi -\-cx‘l  +  d x  +  e ) dx,  

6y  ep.ua R  —  y3 apryMeHT/iapHHHHr pau.HOnaJi (JiyHKmwcn. By HHTerpaJiJiap, o/iaTAa, 
s-neMeinap (})yHKi',HflJiap/ia eMHJiMafi/iii; a ra p  6y HHTerpaJi^ap sjieMeHTap (jjyHKUHa- 
jiapAa eMiuica, y jiap  nces/;.0MJiHnTHK naTerpaJiJiap /ieo aTa/iaAH. B a p sa  3 ,  h. aae-
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MeHTap ypHHra ^yftmiiJiap epflaMH^a nyftHflara yira CTaHflapT mrrerpajira (neiwia 
KypnHHin^a Hi|>0AaJiaHa4 HraH nymnjiyBVH^ap aroiKflnrfma) KejiTiipHJia^HT

(*__________ dz_________ f  * d z
J /  (1 - e 2) ( l  — ftV ) "’ J V  ( 1 — —kh*)  '

r  d?.

J  ( l + A * V ( l L * t ) ( l _ f t V )  (0 <  k <  1}'

JlHynHJiJiHHHr KypcaTHiunqa, 6y HHTerpaJiJiap leKJiH KypHHHUi^a j;nco6/ianMafi4H. 
By HHTerpaJiJiapHH Jle>KaHAP moc paBHiu^a Fmpm w, hkkhhmh sa ymhhmh Typ 3. h, 
jiap flefi aTaran. HacT.ia6KH hkkh HHTerpaJi <j>aî aT k  ra Sofjihi^, yqHHMHCH aca siHa 
C m ra, yMyMaH aSTraHfla, KownjieKc h napaMeTpra ^aM 6ofjihi^. By HHierpaJiJiap 
JlejKaH^p 6epraH maKJi^a ^aM esHJiHiiiH MyMKHH:

r  dip r r  * p
\ y r 1 — fe2 si n f l y  1 — k2 sin2 q) “*P- J  (1 + / i s i n 2q>) y' 1 — £2sin* q>

A rap k  napaMeTpHHHr ^acTJiafiKH hkkh  HHTerpaJiaara HXTHepHft yarapMac iyifiMaT- 
JiapHHH (p =  o SyjiraH ^a 6 y  napaM eTpjiap HOJira aftJiaHH6 KeTaflnran ^h jih6 TaHJia- 
caK, y ^ c jif la  MyTJia«;o aHH^ F(k (p) Ba E  (k, q)) 4)yHKUHajiapra s r a  6yjiaM H3. By 
4>yHKUHHJiap w y ^ a  hxuih ypraHHJiraH, aHaJiH3fla na yHHHr TaT6niyiapn,r(a My^HM

pojib yfiHaftflH. «P =  y  6yjiraHfla JIe*aH ^pnH H r F(k) Ba E(k) 3 . h. jiapn TyjiH^ 

9 .  h .  f le fi a ra J ia f lH .

A fl,a6.: T. M. < !> H X T eH roJib i;, Kypc AH$4>epeHHHajibHoro h HHTerpajibHoro hchhc^ chhh, 
T . T. II, III, <X>H3MaTrH3, M., 1963.

3JlJlHflTHHECKHE KOOPflHHATbl — SJlJIHnTHK KOOPflHHATAJlAP — 4>o- 
K ycflom  9JiJiHnc oa  rH n e p 6 o jia jia p  OHJiacnra 6oFJiaHraH jfoopflH uaT aJiap , M  Hyifra- 
HHHr u , v  3 .  k . yHHHr x  Ba y  ^eK apT KOop^HHaTaJiapH 6HJiaH x  =  b  ch u  cos v , 
y  =  b  s h  u  s in  v  MyHOca6aTJiap opi^aJiH 6opjiaHaflH . 3 . k . h h  3JiJinncoH 4aJi K oopjjw fa- 
TaJiapHHHr xycycnii ^ o jih  ^ e 6  Kapaui MyMKHH; yjiap MaTeMaTHKa, <})H3HKa Ba TexHH- 
Kafla KeHr vjJiJiamJia^u.

3JIJIHnTHMECKHE <t>yHKU.HH — 3J1JIHI1THK 4>yHKUHfIJlAP. 3. 4». hkkh 
xhji AaepjiH MepoMop^) ^yHKuHHJiap^Hp, ht>hh mynflafi f  (z) srepoMop(j) ^yHKUHHJiap- 
flnpKH, 6yjiap yiyH m najia  t  aa t '  acocnft flaBp HOJi^aH ^ap^jm  (i^. riepHO^Hqec- 
KHe (JiyHKHHH), yjiapHHHr 6apqa aaBpjiapH T =  m  +  n'x' (n, n' — 0, ± 1 ,  ± 2 ,  ...)

KypHHHiiifla 6yjia^H. A6ejib TeopeMacnra (k;.) acocaH, HHc6aT ^a^HKjHfl 6y-
T

jia  oJiMaraHH yqyH, 0  Koop^HHaTaJiap 6oihh Ba KOMnJieKc TeKHCJiHKHHHr t ,  t '  Ba 
T + r '  Hy^TaJiapH afiHHMaraH napaJuiejiorpaM M HHHr yqjiapn 6yjia^H; 6y napaJuiejiorpaMM 
Ba yHra KOHrpysHT ($.) 6 y jiraH  ^ap 6np napaJuiejiorpaMM ^aB p jiap  napaJuiejiorpaMH 
fle6 aT aJia^H . f la a p /ia p H  t  Ba t '  CyJiraH  3 .  $ .  HHHr ^ a p  ^aH ^ aft pauHOHaJi kom 6h- 
HauHHCH R(fi, , .  fn) j^aM AaBpjiapH t  Ba x '  6yjiraH  ^aapHfi ijiyHKHHHflHp; 6y  
4>hkp sjuiHnTHK 4>yHKHHHHHHr ^ocHJiacH y iyH  ^aM Typpn 6yjia^H.
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SJlJlHnTHHECKHft HAPABOJIOHA — aJlJlHnTHK
nAPABOJlOHfl — TyFpn 6ypliaKJiH ^eKapi K00p,z(HHaTajia- 
pH cHCTeMacH^arn aHr cofl^a TenrjiaMacH HyftH^arHMa 
Syjiran 2- TapTH6jiH chpt:

x2 i/2
7 + V  =  2z

(p, g > 0  y3rap.Mac Minyiopjiap 3 . n. h h h t napaMeTp.iapH 
p,e6 aTanann)-

3 .  n. 328- p a a ia a  TacBHpjianraw maKJi^a 6yjiaflH. 3. 
n. hh xOy TeKHCJiHKKa napajuieji fiyjiran z =  h t c k h c -  
JiHKJiap 6HJiaH Kecraii^arji KeciiMJiap yxuiarn sjunincjiap 
6yJiH6, yjiapHHHr xOij TeKHCJiHKKa TyoiiipHJiraH npoei<nH«- 
CHHHHT TCHTJiaMaCH

£ -  +  'L  =  2/; 
p  <?

eKH 4  +  g - = l  
al  bl 328- pacM.

C y jia ^ H , 6 y  e p ^ a  a =  y  2ph  . b =  2qk . xOz Ba yOz  TeKHCJiHKJiap 3 . n. h h  
x2 =  2pz Ba i f  =  2qz n a p a 6 o j ig j ia p  (6 o m  n a p a 6 o J ia J ia p )  6 y flH q a  K e c n 6  y T a ^ H , 6 y j i a p -  
HHHr napaMeTpjiapn p  Ba q 6 y j i n 6 ,  yi^H Oz. Arap p  =  q 6 y j i c a ,  3 .  n .  a ftjiaH H u i 
n ap a 6 o jio H flH  # e 6  a ia J ia f lH . A ftJiaH H ui n a p a 6 o jio H flH  n a p a 6 o J ia H H  y 3  y ^ n  aTpoiJiH fla 
afljiaH T H pnuiflaH  ^ o c h j i  6yjia,H H . n a p a 6 o j i a  § h h h h  yi  yKH aT pocfiH ^a aftjiaH T H pH ui^aH  
^ o c h j i  6 y j i r a H  nap a6 o JiH K  K V 3ryH H H r (JjO K ycnra epyFJiH K  M aH 6an  y p H aT H Jica , K y 3 ry jiH  
CHpTflaH aKC ST raH  H y p jia p  n a p a j u i e j i  T a p ^ a J ia ^ H ; n a p a 6 o jiH K  K y3ryH H H r 6 y  x c c c a -  
c h a s h  n p 0 * e K T 0 p  ^vpH JiM aJiapH fla  rboftflaJiaH H Jia jjH . K .  n a p a 6 o J i o n a b i .

SJlJlHflTHHECKMfl UHJIHHflP — aJIJlHflTHK UHJlHHflP — TyFpH 6ypnaKjiH
AeKapT Koop^HHaTajiapH cncTeiviacH^arH 9Hr co^^a  TenrJiaMacH

y±
62

xr_ u“ 
„2 + i 1

KypHHHUi^a 6yJiraH 2- TapTH^JiH cnpTJiapAaH 6npH. B y 3 .  u . hhhi- scoBMHJiapH z  yi\Hra 
napaJiJieJi, ftyHajiTHpyBMH mh3hfh a c a  sjuiHncflHp. K,. U h jih h ^p .

3JlJlHnTHMECKHH UHPKYJIb — 3JlJlHnTHK UHPKYJlb (k ; .  UnpKyjib). 
SMnHPHHECKHE <I>OPMyJlbI — 3MI1HPHK 4>0PMYJ1AJ1AP — KyaaTHiu Ba

SKcnepHMeHT BOcHTacH^a TawpH6aflaH ojiHHraH $ o p MvJiaJiap. x t, x2...........x„ 6om-
jiaiiFHM MawiyMOTJiap TynJiaMH 6^jiraHH ^o ji^a  TawpH6a HaTHwacH.ua 6y 6ouiJiaHFHi 
MawiyMOTJiapra moc y v  y.,, . . ., yn HaTHJKaJiap ojiHHa^H. OyHKiiHHJiapHHHr o ji^hh - 
^aH 6epHJiraH 6npop CHH(J)Hfla peaji 6oFJiaHHUiflaH c|)api<H hmkoh 6opHMa khmhk 6y- 
JiaflHraH (JiyHKUHnHH H3Jia6 Tonnui TyrpncH ^a Macajia isyftHJiaaH. TonHJiraH MyHO- 
ca6aT 3 .  4». fle6 aTaJia^H. 3 .  4)- Tonnui MacaJiacH 6np K,HftMaTJiH 3Mac. f(x)  (Jjvhk- 
UHHHHHr peaji 60FJiaHHUiflaH MeTJiaHHUi yjiMOBH cH(J)aTHfla ^yftH^arH MHiyiopjiap 
ojiHHaAn:

n n

s i  =  2  \yi ~  gKH S i =  2  (lJi ~  ^ Xi^ 2 Ba *0Ka3°-
;= i

MeTJiaHHui yjiHOBH 6oiui^aJiapHHKHra i\ap a ran ^ a  khmhk 6yjiraH 9 .  (J). aHHi^po^ 
4>opMyjia ac6 ^Hco6JiaHaflH.

3 . (J). h h h t aKCH Ha3apnft (JiopMyjiaJiap 6yjin6, yjiap TeKiunpHJiaeTraH MH^flop- 
Jiapra oh^ 6npop (J)apa3Jiap,na fle^yKTHB ftyji 6HJiaH x o c h j i  i HJiHHaflH.

3Hfl0M0P<l>H3M — 3Hfl0M0P4>H3M — TynjiaMHH y3HHH- y3Hra aKCJiaHTHpHUi 
6yjin6, Ma3Kyp TyiuiaM.ua 6epHJiraH aJire6paiiK onepauHfljiapiin caiyia6 i^ojiaflH. 
MacaJiaH, >ih3hkjih (J)a30HHHr Onpop ;ipHM chasora TyuiHpnJiraH npoeKUHHCH mh3hkjih 
(J)a30HHHr 3 .  fliip (6y 3 .  BeKTopjiapHH ^yuiHm pa coH ra KynaftTHpHiu onepauHHCHHH 
caiyia6 ijojiaflH). Abtomop4)H3m, H30M0p(j)H3M, Fomomop(J)H3m TepMHHJiapnra i^apaHr,



a n io p 543

S H T PO FIH H  —  S H T P O flH H  —  m o ^ h h  CHCTeMaJiapHHHr ^ o j ia rn n n  . Ba ^ o jm th -  
HHHr MyMKHH 6 y jira H  y3rapH im iapnH H  x a p a K T e p jia f t^ H ra H  TepMO^HHaMHK cj)yHKUna- 
JiapAaH 6 h p h . 3 .  TyuiyHHacHHHHr M y^HM ^nrH inyHflaKK, yHHHr xoccaJiapH  cncTeMa 
HCCHiyiHK ^ojiaTHHHHr y3H ra  x o c  TOMOHJiapHHH aK c STTHpaflii. 3 . T ym ym iacH  1865 
fiHjiH K npH T H Jira ii. 3 .  T yiuyH w acH  craTHCTHK t|)H 3H K a^a map,a yM yM JiauiTHpHJi^H. 
KefiHHrii B a^T Jiap^a 3 .  TymynMacH HHiJiopMauHa H a 3 ap m c H ^ a  (i^. TeopM n HHfjiopua-
u,hh) KeHr i^yjiJiaHHJiaflHraH 6yJiflH .

TpeK. e v  — ea, da cyt}x})HKCJiap, t p o n  y\ ' — aftjiaHHm .
3nHTP0X0HflA —  SnHTPOXOM/JA— T poxoH ^aH H nr (i^.) xycycnft x o jih  fiyjiraH  

UHKJioH^aji srpH qn3HiyiHp.
anHUHKJlOHAA —  anHUHKJlOHflA —  i\y3F aJiM ac a f t j ia H a ra  T a u i^ a p n a a n  ypH- 

hhd yHHHr ycTHfla CHpnanMac^aH FHJi;;npaii/(nraH aftjiaHaAarn HXTHepnft M  Hyî Ta 
MH3aflHraH ?eKHC s rp H  liH3Hi^. K,y3FaJIMac Ba Ky3Fa.iyBqn aHJiaHaJiapHHHr pa^H ycjiapH  
opacH flarn  M yH oca6aTra i^apa6 T ypJiH  KypHHHm^arH 3 .  x o c h ji 6y jia« H . M acaJiaH , 6y 
aftJiaHaJiapHHHr p a^H ycJiapn  TeHr 6 y J ic a ,  K ap fliio H ^ a  ( k . )  .xochji 6 y jia ^ H .

3 . HHHr napaMeTpHK TeHrjiaMajiapn:

0 1
x =  ( r  +  /? )c o s0  — rcos (r +  R ) ~ \ ,

y  =  (r +  R)  sin  0 —  r  sin (r +  R ) -
r

6y  ep ^a  r —  ^y3FaJivBMH aftJiaHaHHHr paflH ycH , R  —  ny3FajiM aiiA H ran aftjiaHaHHrrr 
pa^HycH, 0 —  yqjiapH aftJiaHaJiapHHHr K  Ba K j ypHHHm H y^T ajiapH ^a 6 y jiraH  eSra 
THpaJiyBMH 6ypqaK.

A rap  r =  R  6 y J ica , 3 .  HHHr 6HTTa eftH ( c h p tm o f h )  6 y jiaA H  aa y  Kap^HOH^a
n

jsfi6 aTaJia^H; a r a p  r — 6yjica, 

ca, 3 . n  r a  TeHr eft^aH H6opaT

D
). HKKHTa TOHr efiflaH n6opaT; a ra p  / •=  —  6vji-

n
D

6 y jiaA H . r  =  —  6 y j i r a H  j^oji 329- pacM^a K yp-

ca T H Jira H . K,- TH nouH K JiO H fla.
TpeK. e j t i  —  ycTH^a, w y X o t ,  — flonpa.
9I1IOP —  3 jiK )P— $ a 30BHft (JiHrygaHHHr M ohw  MeTOAH 6HJiaH jjochji lyiJiHiia- 

^HraH h k k h  KapTHHaJiH (KOMHJieKc) MH3M3CH; M ohjk MeTOflH (JwrypaHH y3ap0  OpTO-
roH aji H  (r0 p H 3 0 H T a ji)  Ba V  (BepTHKan) 
TeK H C JiH K Jiapra o p T o ro H aJi npoeK iU M Jiaiii 
Ra cy H rp a  6 y  TeKHCJiHKJiapHH 6Hp-6HpHHHHr 
ycT H ra Tym HpHm^aH HgopaTAHp. ByH.ua 
H  Ba V npoeK H H /i TeKHCJiHKJiapH 6Hp-6npH- 
HHiir y c r a r a  V h h  iipoeKHHHjiapHHHr x



546 3PATOCOEHA PEIUETO

fi^H — 6y TeKHcJiHKJiapHHHr K ecnm m u 'i m h f h  Q y fln ia  aftJiaHTHpHin ftyjiw 6njiaH  
ryuiH pnJiaA K. ripoeK M Hnjiap y ^H ^a ^aM, (H ,  V )  h k k h  ? k jih  SypiaK H H H r h k k h t3  6 h c - 
ceK T pnca^ TeKHCmrHAaH 6 n p H aa  ^aw  eTMaftflHraH HyK,Ta 3 .  na h k k h  Hyiqrg SHJiau: 
yHHHr Afj ropH30HTa.a npoeKUHHCH Ba M2 B epniK aJi npoeKUHHCH 6HJiaH TacBHpvia- 
a a^ H , HTjHH 4>a30HHHr M H yivracn  3 .  o.a HKKHra aw pay iraH fleK  6 J;ia flH  (Af, Ba Mt 
jiap M Hŷ TaHHHr Koop̂ HHaTajiapH pojwHH yftHafuiH). Ba3HHTH yMyMHft 6Jjiraff l
TyFpH MH3Ĥ  3. fla HKKH TyFpH MH3HK GHJlaH! r0pH30HTa«l npOeKHHJl aa BepTHKafl
npoeKUHn 6HJiaH TacBHpjiaHa^H (330- pacM). 

3 . ({iHrypaiiHHr aKCOHOMeTPhk npoeKiiHMCHra, frbHH aKCOHOMeTpjfRCHra (i^.) hhc- 
&TaH yH 'ia hi^koji CyjiM araH TacPHpHflHp. K>. HaMepTaTejibHasi reoMeTpHH?

3PATOC<t»EHA PEIUETO —  PATOC4>EH FAJIBHPH —  6apqa HaTypaJi coHJ*p- 
43H Ty6 coH /iapnn  aw paT H 6 ojiHuiHHHr («Fa.iBHpaaH yTKa3HUiHHHr»> M r Kaffrnirn 
ycyJiJiapn^aH  6npn. 5 y  ycyjiHH K a^nM rn  rpeK  o jihm h 3paT0c<|ieii (spaMHSAaH o ji^ h h -  
rw I I I  acp) T onraH . 3 .  f .  &a n r a q a  f iy j ira n  coH JiapaaH  G a p ia  Ty6 conjiapH H  a x -  
paTH6 o jih u i yMyn 2 ^aH  f / r T  raMa S y jiraH  6apMa HaTypaJi coHJiap §3h6  MH^HJiaflH. 
CyHrpa 2 h h h t  Ty6 c o h  aKaHHHH aH Hiyia6 o jih 6 , xap KaftcH hkkhhm h  c o h , ht>hh 
BKKHra K appa.iH  6yjiraH  6apMa coH Jiap yM Hpnjia^H; 6yH ^a yMHpHJiMaii i^ojiraH 6h- 
pHHMH COH — 3 COHH TJ’6 COH CyjiaflH. ByHflaH KeHIIH ^ap  6n p  yMHHMH COH, SltHH
3 ra  KappajiH 6yjiraH  6apMa coHJiap yMHpHJiaAH; SynAa yMHpHJiMaft i^ojiraH 6hphhmh 
coh—5 cohh Ty6 coh 6yjiaAH Ba .\0Ka30. 

X,03Hprn Ba^T^a 3 .  f. HHHr TaKOMHJiJiaHnuiH^aH H6opaT 6yjiraH  K,aTop «FaJiBHp- 
Jiap» Ma-bJiyM.

3PrO/JHMECKAfl TEOPEMA— ; PrOflHK TEOPEMA. 1. C TaiiH O H ap ^ t h m o j i j i h  
n p o u e c c j i a p r a  o n a  3. t .  m y n ^ a f i  u iapT JiapH H  aHHK,JiafiflHKH, 6y u ia p T J ia p a a  x(t)  
n p o u ec cH H H r s a ^ T  6yftH M a o jiH H raH  y p T a  KHHMaTJiapH yH H H r M aieM aTHK K y T H JiH ira ra  
HHTHjjajiH (npouccc CTannonap SyjiraHH yqyH M  x(t) MHiyiop t Bai^rra O cfjih i^  3Mac), 
HT.HH 6y TeopeMa

TeHrJiHKHHHr 6 n p ra  Tenr s^ thm ojijihk  6HJiaH ypHHJiH 6yjiHiu uiapTJiapHHH aHHiyiaftjiH 
(H. CTanHonapHbiH aepOHTHOcjHbifl npouecc). B y 9 .  t .  c t3 th c th k  ^naHKafla K arra 
anaM Hsnra sra .

2°. MapKOB 3 aH * n p jiap n ra  o;ia  3 . t . :  M atJiyM  uiapoH TJiapfla n- c h h o b h h h t 6h- 
pop TafiHH HaTiiwacHHHHr s^ thm ojih  n  - oo 4a 6y HaTH>K3HiiHr y3HrarHHa 6ofjihk; 
6yjiraH  jiHM HTra HHTHJiaflH (^ . WapKOBa u#nn). By TeopeMaHH S h p h h m h  MapTa 
pyc ojihmh A. A. MapKOB (K a r ra c n )  TOnraH.

A n aS .: B. B. f H e j e H K O  K ypc Teopnn BepoaiHOCTeft, rocTexH3flaT, M ., 1954.

SPJlAHfEHCKAH nPOfPAMMA — 3PJIAHTEH HPOrPAMMACH —  TypjiH xhji
rea«eTpH?iJiapHH aJiM auiTiipHuuiap rp y n n acn  Hyi^raH Ha3apHflaH Tai.pH({)jiauira siroHa 
ee^au iH iii. MacaJiaH, E bk jih^  reoMeTpimcn ^apaKaTJiap rp y n n a c n  6HJiaH (k . F py  nna, 
JJpHJKeHHe), a(J)(|)HH reoMCTpH^ a<{)c[)HH aJiMamTHpHUUiap rp y n n a c a  6HJiaH, npoeKTHB 
reoMeTpHJi npoeKTHB ajiM auiTH pH uuiap rp y n n a c n  Cn-iaH aHH^JiaHa^H, 6Hpop flonpa 
e r a  HXTHepHH KOHyc KeciiMHHH y3Hra yTKa3yBMH npoeKTHB aJi.MauiTHpHiii.nap rpynna- 
ca JIo6aMeBCKHft reoMeTpnsiCHHH aHHiyiafiflH Ba ^0K a30. 

3 . n . HH HeMHC MaTeMaTHrn O . KjieftH TepMaHHSHHHr 3pjiaH reH  uia^pH^arH 
yHHBepcHTeTsa 1872 Ahjih yK,HraH jieKUHHCHfla CaeH siraH.

X,ap x h ji reoMeTpHHJiapHH aKCHOMaTHK H yivran n a3 ap ^ aH  ^aM TatpH({)jiani mjtm-
KKH.

A na6.: 3>. K .'i e  A n , CpaBHHTejibHoe o503peHHe HOBefimHX reoMeTpnqecKHX BccJieAOBaHHfi 
Op^anieHcKaH nporpaMMa), c6 . « 0 6  0CH0BaHHHX reoweTpHH*. rH TTJl,.M ., 1956; <I>. K Ji e fi H, 
SjmieHTapHasi MaTeMaTHKa c t o i i k h  3peHHH Bbicniefi, OHTH, M.—JI., 1934; <!>. K J i e f i H ,  Bbicuiaa 
reouerpHH, OHTH, M „— Jl., 1939,
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3PMHT0BA <t>OPMA —  3PMHT <P0PMACM —  ^  aik x ixk KypHHHiu^arH (jicp-

Ma, 6 y  epfla a,* =  aki (^apcj) ycTHflarn MH3HK KOMn.ieKC ^yuiMajiHKHH CHJiflHpafln)- 
MH3HKJTH KOMnJif“KC 4> a30^a 'B eK T O p  y3yH JiH  rHHH H r K B aapaT H  ( C h h o & p h h ,  B eK T opjiaP  
o p a c H ^ a rH  6ypM aK Jiap) 3 .  ({>. opn,aJiH  w Jio /ia J iaH a^H . 3 .  (j). Ha3apH>icH K B a^ p a ™ *  
(jiopMaJiap Ha3apHHcnra K yn  w nxaT^aH  yxiuaui^Hp, M acaJian, 3 .  <b. yHHTap aJiManr 
TipHiiiJiap ep^aMHfla

KypHHHiiira KeJiTHpHJiaflH, 6y  ep ^a  X —  ^a^Hi^Hft coHJiap (i^. YHHTapHoe npeoOpaao- 
BaHHe). By (fopMaHH <jpaHuy3 ojihmh III, 3 p m h t KHpHTraH,



f l

Jl flPO— 1°. L(<$) =  |  k(x, y)<f(y)dy HHTerpaji onepaTopHHHr fl. ch— k(x,y)
9

4>yHKIIHaflHp.
2°. r0M0M0ptj)H3M (H .) fl. ch  —  xa.TKa eKH a ; ir e 6 p a i iH H r  M a3K yp rOMOMopc])H3M 

CpflaMH 6HJiaH HOJira (r0M0M0p(f>H3MJiap r p y n n a c n  epflaM H .ua 6 n p r a )  y T y B iH  sjieM eHT- 
JiapH TynjiaMH.

HKOBHAH— 51KOBMAH — KypHHHUiH ^yrtn^arHMa 6yjiraH fleTepMHHaHT:

dy, diJi
dx | dx„ * '*  dxn
d}h dy-i
dXy dx.z ’ ‘ ' dxn

dun dyn
dx{ dx, ' ■ ‘ dxn

6 y  ep^a !/,■ = f i ( x u  x„, . . ., xn) — 6npop A c o ^ a^ a  y3JiyKCH3 xycycnft ^ocHJiaJiapra

s r a  6yjiraH  <|>yHKuiiHJiap, 1 < i< n .  H. i\Hci^aqa ^  ’ ^ 2’ ’ : .  maKJiH^a 6ejirn-
D ( x , ,  x2............xn)

jiana^H. V ir r a  HeM iic M aT eM aT iirn  H k o 6 h h h h p  h o m h  6epHJiraH. A r a p  yt =  fi(xx, x.,) 
Ba y2 =  f«(xx, x.,) (jiyH K U H njiap Ba y j i a p  6H JiaH  6 n p r a  xxx„ TeKHCJiHKHHHr A  c o ^ a -  
c h h h  y,y2 TeKHCJiiiKHHHr A j c o j^ a c n r a  aK CJiaH TH pnm  6 ep H JiraH  6 y j i c a ,  y  ^ o j i ^ a  6 y  
aKCJiaHTHpHiu^ani 51. h h h t  p o .m  6 n p  y 3 ra p y ii 'iH J iH  ^yHKUHsi ^ocnjiacHHHHr p o jrn ra  
Kjrn JKH^aT^aH yxuiaft^n. MacajiaH, H h h h t  C npop iiyi^Taaarn a6cojnoT KHHMaiH 
H)3JiapHHHr 6 y  iiy ^ T a ^ a rH  6y3HJiHiu K03(tiij)HUHeHTHra T eH r. f l .  K appajiH  HHTerpaJi- 
JiapHHHr ajiMauiTHpHui $ o p M y jia « ia p H fla  ^ y ju iaH H Jia flH , M acaJiaH : ,

Ai  A

51, ouiKOpMac (jjyHKun;uiap Ha3apnsicnAa Kyn KyJiJiaiiHJiaflit. MacajiaH,

®k(Xi.  . .. xn; ijv, . . . ,  ym) =  0 ( l < K m )  (**)

TeHrjiaMajiap opi^aJiH ouiKOpMac xo ji^a  CepHJiraii y {, i/? ...........yn (jiyHKUHHJiapHH
M(xQ, xO............ x°; yo, . . ., tJom) Hyi^Ta arpoAHfla ouiKop ^oji^a H(jio^aJiaiu y>iyH

D(<$> <j> \
M  HyKTaiiHHr KOop^HHaTaJiapH (**) TeHrjiaMaJiapiiH n;aHoaTJiaHTHpHUiH Ba - '  L-’-—'—BL

D(y\t • y* Um)
5Iko6h3h M  Hyivra.ua HOji/jan (jiapiyiH 6yjinuiH TaJia6 STHJiaflH. 51. yqyH ^yfiHflarn 
$opMyjia ypnHJiiiAHp:

D (z i . Zj, • ■ ■. Zg) D(lji, Ui. ■ ■ ■ • 11 n) _D(z l, • ■ • ■» ?n) .
£>((/!, i/2.......... yny  D(xx, X, ........... xn) ~  D(xu  X.,........... xnl
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» flKOBH MHOrOMJlEHbl — HKOBH KynX^A/lJIAPH— ^yftuflarn (Jiopwyjia <5h- 
JiaH anHi^JJaHaAHraH nyn^aflJiap:

T„(a’ P>( * ) = M L ( l - * ) - “ ( l+ * ) - P _ f £ L [ ( I - .* ) « + «  (1 + * )P + " ] .

0. p
f l .  k . (— 1, 1) opaJiHKfla (1 —  x) ( 1 + x )  Ba3Hra HiicfiaTaH opnjroH aJiflH p.

3 . k . h h  HeMHC MaTCMararH K. 51ko6h T onraH . Î. k . — rn n c p re o M e ip n K  (JiyiiKHHfiHHHr 
f t . )  xycycH ii ^ojiH ^H p. 51. k .  ynyH  K y iinaa rH  (jiopMyjia ypHHJiHAHp:

f  n - x ) “ n + x ) ?\T (a> *\x)V dx  =  ga+ P + ' • r ( g  +  n + l ) - r ( P  +  rt+1)
J  ( X) ( +  ; l „ ( )] a + P + 2 « + l  n!r ( a  +  p +  n + l )
—l

H. k . rpynnaJiapnH  TacBHpjiam Ha3apHacnaa KyjuiaHHJiaflH (k . npeACTaBjienne 
rpynnbi).

A fta6 .: H . n .  H a i a n c o n ,  KoHCTpyKTHBHaii TeopHH (j>yHmiHi!, M ,— Jl„  1949.

HKOBH CHMBOJl

JlaUITHpHJIHlHH. fl. C.

*p ycTH^a a  chm bojij ^ e6  yi^HJiaflH. A rap  a cohh p (p =  pxp2 . . .  p^) coh CiuiaH 
y3apo Ty6 6yJica, y  ^o ji^ a  3 .  c. J lex aH flp  CHMBOjuiapHHHHr KynaftTMacn cH^aTH^a 
aHHKJiaHafln:

6y e p ^ a  pv  pit p^ — T y 6  co H J ia p . a c o h h  p  M o ^ y ji 6 yi”iH>ia K B a a p a ra K  l e r H p u a  
6yjiHiiiH eKH p  M o ^ y ji C y w m ia  le rn p M a M a c  6 yjiHUiH M acaJiacHHH ^ a J i  ^HJiHUjfla fj, c. 
J le w a H ^ p  c h m b o jih  CHiJiaTHfla ^ y jiJ iaH H Jia^H  (i^. K B a^paT H necK H ft B b iieT ).

3KOBKHHA CXEMbl — JIKOBKHH CXEMAJIAPH — Kynxa/(JiapHH 6yjiHiu Ba 
K y n ^ a ^ J ia p A a H  K B a^p aT  h j i ^ h 3 M ni^apHm c x e M a J ia p n ; 6y cxewaJiapHH M. B. H k o b k h h  
H iiiJia6  i H ^ a H .

K oJiflH ^ jiH  6 v j ih u i  aM aJiH 6 y jiH H yB qH ^an  C h p h h m h  n o ji f lH W a , 6 h p h h h h  ^ o ji-  
A H ty tan  HKKHHMHCHra yTH U i^aH  E a h h ^ o h t  ^ o jif lH iy ^ a  ^ a p a w a c H  OyjiyBMHHHHr flapa- 
w a c H ^ a n  k h h h k  6 y J ira H  K y n ^ a ^  j^ o c h ji S y jiry H M a u iy  T a p n ^ a  n o jW H iy a H  K O JiA H ^ a  J t h i u -

H6 o p a T ^ H p . O ^ a T f la  6 n p T a K J iH M a  T a K p o p j ia H a a u ra H  6 y  a M a ju ia p  6 vpqaK JiH  C yjiH iu  
ep^aMHfla O aw ap H Jia^ H ; 6 yH fla ft CyjiHiu^a ^ncoOjiap K yH H ^arH  M HCojifla KypcaTHJi- 
r a H n a  e 3 H Jia^H :

2xs +  3x* — 2x3 +  7x2 — lOx +  4
2x5 — 4x* +  2x3 — 2 f2____________

7x* — 4x3 +  9x2 — 1 Ox 
7x4 — 14r* +  7 x 2 ~ 7 x  

10*3+ 2 x 2—3*+ 4 
~  1 Ojc8—20x2+ 1 Ox— 10 

22x2— 13x+14

9i. c. r a  acocaH, ia .n a  6yjiHHMa ^afljiapHHH Tonnrn y iy n  opaJiiiK ^oJi^HiyiapHHHr 
9Hr K a rra  /p p a w a j iH  ^afljiapHHH 6yjiyB>iHHHHr :->nr K arra  aap aw aJin  x a ^ n r a  oyjiHin 
KepaK, uiyH^aft KHJiniiraH/ja 6y Kpji/iH^jiapnw jr y c n n n  T o n n u ira  ^ojiM aft,
yjiapHHHr swr K arra  flapawaJiH ^a^JiapHHH 6HJiiiuiHHHr y3H dapjiH  6yJia^n. KtyopH- 
fla Kypn6 yraJiraH  MHCojira TaT6Hi^ STHJiraH^a H. c. ^yftiiflarH>ia OyjiaAH:

\ x 3 —  2x* +  x — \ 
,| 2x2 +  7x +  10

—  5IKOBH CHMBOJIH —  JlewaH/ip CHMBOjiiiHHHr (i^.) yMVM- 

(~p)  6ejirHJiaHa^H Ba «p ra  Hiic6aTaH a  chmooji* 6kh
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x* | 2JC5 +  3x* —  2*» +  7** —  1 0 * +  4
2jca ix* — 2x* +  2xa

—X 14a:» —  7jc2 +  7jc
1 20jc3— 1 0 * + 1 0

2x2 +  7x +  10 || 22x2 —  13* +  14.

By epfla K3K,opHrH qan CypiaKKa 6^/iyBqHHHHr 9Hr Karra ^a^H e3H jiraH , ^ o j i r a n  
^ a ^ J ia p n  =ca TecKapH H inopa 6 h jib h  o jih h h 6 , y e ry H  ^ h jih 6  c3 h 6  qHKjHJiraH. B Jjjb h jto -  
w  KM^opnrH caTpra e3HJiraH. riacTKH ^aTopaarH 2x2 — 6^jiHHMaHHHr s h t  Karra xfi- 
flH. ByjiyRMHHHHr s n r  KaTTa ^a^H  6HJiaH 6yjiHHMaHHHr a n r  K a r ra  ^ a ^ H  KynaftTMacH 
53HJiMaraH, qyHKH 6y KynaHTMa 6y^HHyBqHflaH afip tw iraH fla  ^HCi;apH6 KeTa^H, B y- 
/iHHMaHHHr SHr KaTTa j^ H H H H r 6yjiyBMHHHHr TecKapH Hiuopa 6ajiau ■ cuiHHraR i^oji- 
raH ^ a ^ jia p H ra  KynaftTM acn h k k h h w h  c a T p ra  §3HJiraH. C ^ H rp a  6hphhm h  ^oji^pr^HHHr 
9H r KaTTa 3 x1 +  4x4 — 7x*  jqa^H 6yjiyBqHHHHr s h t  K a rra  J ia ^ n r a  OyjiHHaflH, 6yH.ua 
6yj)HHMaHHHr h k k h h to  ^ a^ H  (7 x )  ^ o c h ji  S y jia^H  Ba >;0Ka30. y c ry H  i^hjih6 e3HJiraH 
J>xuiam ^ a ^ J ia p  i$ u ih 6  qHHHJiraH^a 22x2— I 3 jc +  14 ^ojiflH ^ j^ochji 6 J\na,n,H.

H. c. Aa x HHHr flapawaviapHHH TauuiaC io6opHm MyMKHH. ByjiyBqH b m ^ - b o  
HKKHjjafl 6yjiraH xycycnft ^oji^a fl. c. IopHepHHHr (^ .) Maui>;yp cxeMacHHH yMyM- 
flaiDTHpaflH: m =  1 Ba bm =  1 6^JiraHfla fl. c. h h h t 6y xycycHft ^ojiHflaH ropnep  
cxeMacH ^ochji fiyjia^H.

M . B. Hkobkhh Kyn>;afljiapHH 6i?JiHmra o n a  cxeMa 6HJiaH 6np  ^aTop^a Kyn- 
W J ia p fla H  KBa^paT hji,zjh3 MH^apnm cxeMacHHH ^aM Hmjia6 MHf^aH,

Afla6.: M. B. J I k o b k h b ,  O c x e M e  flejieHHH MHoroMjieHOB, «MaTeMaTHKa b  nntojie», 1354, 
M  5; C. H. H O B O c e j i O B ,  C n e i ;H a m H b if l  Kync a n e u e u T a p u o f i  ajireOpu. Bucmafl m o jB a . M„ 
1 966 ; M. B . 3  k  o  b  K H H, B b iq H c J iH te jib H b ie  flO TCTBHfl Hafl M HoroijTOHaM H, yqneflraa. M„ 1961.



Ha y36eKCK0M M3wce

O JlE r BACHJIbEBHH MAHTVPOB 
KDPHfl KOHCTAHTHHOBHM CO-HHUHB 

K3PHR HCAAKOBHH COPKHH 
HHKOJIAH rEOPrHEBHH tliEflHH

TOJlKOBbl^ CJlOBAPb 
MATEMATHMECKHX TEPMHHOB

riocoC H e yi|HTejie:"i 

IlepeBOA c n3flan™ )'3,i-na. «npocEemei!ne», M ., 1S65.

H3dameAbcmeo *&%umy<wu* 
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Tap>KKMOK.nap: M. KaMOAOa (A — 3 ^apijwapn), 
)K- Mkpomob (H — O ^apfjijiapH), p , Caudanuee 
(n  — 3  ^apijwapii)

M a x c y c  p ejiaK T o p  A. \ukmlito3 
H aLupneT peAaKTO pn P. CaudaAuee  
B aA H tift p e a a K T o p  17. BpodcKtiu 

T expeA aK T O p H. CopoKuna 
K o p p eK T o p  M. yjnapoaa

T e p n i u r a  6epHJiAH 14/X I -1973 h . B o c H iu ra  p y x c a T  s t h j i a h  
14/V-1974 fi. K o r0 3 H  Ne 2 . 60 X  90‘/i6. <I>H3HK. j i .  34,5. H a u jp .  
j i .  43,9. Tnpa>K H  50000. «yKH TyB4H » H aiupH eT H . TouiK eH T . 
HaBOHfl K yqacw  30. U lapT iiO M a 322—67. B a x o c n  79 t .  M y -  
KOBacH 20 t .

y sC C P  M nH H C T pjiap  CoBCTHHHnr H a u ip H e T ^ a p , n o jiH rp a 4 )H a  
Ba k h t o 6  caBAO cri H u ij ia p n  6 y f ln q a  JXaB jiaT  KOMHTeTHHHHr 
T ouiK eH T nojiHrpac})HH KOM^HHaTH. HaBOH ii K ^n acH , 30. 

1974 ft. 3 a K . 1334.

Tauino .T H rpa(i)K Q M 6iiH aT  ro c y A a p c T B e H iio ro  KoM HTeTa C o B e ia  
MHHHCTpOB Y 3 C C P  110 ACJI3M H3AaTe/IbCTB, riO JIH rpa^H H  H 

KHH>KlIOii TOprOBJIH. HaBOH, 30.


