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802 BOSM

OHy lexwka o”wny ywuritanita la’Hw olayol8an lalabalallll
Ken§ rwA?yosita bW wH bakalayr wwnlaxa8815 uyllb eb8brt8bwn§
a3o08ly oTlW aniian biln oHy waCeTtanka Aw w cbu™ur
0 ‘r8anl18Hclacllr. 8Hwunln§ bHan blr ualorcla oHy lexTka o”"uy
yuriian mcbun oHy TaCetamka laT bo‘ylcba alraiil8an
Ta’'rn2a ya ataHy clar8lar 8oaii kaT rT” iiorita bo‘l8anHS§1
TrayH wularnln§ cHwu”nr bW T oH3HKN wucHun TusopgW 18H
balan8b JarayotTtn8 abatlyab ]Jucla xaT kalacHr. OHy
TaCeTalikallan o ‘rbek cllita oHy lexwka O”uy yuHlarl wucHwun
lalabalarall§ Ttwm3Caull r3b balarl8blan8a T o ‘Uallab yorHS8an
aclablyo!: ya o ‘ymy 70 ‘llantalar lieyarH yo” bo‘l8anH81 ucHun,
lalabalar oHy TaCeTvalkaiian Tu8(k]H 18b balarl8b Jarayonl(la
kalla ulylncbllklar8a #uncb keHsbacH. 5Hu bol8clan Tarkur
c]0‘llanTta kama abarTtya! ka3b eii5bl bHan bk “akKOn3a, lalabalar
mcbmun oHy Taletaidkanl TusCa”M yorta 15H lop8HTylannl
balanb 0 ‘r8anl8bcla yautclan yorc!aTt beracH.

Markur uo‘llanta bakalayr TtuxancH8lar Cayyork"b ca’HT
ya bllTtlar 8oba8l yo‘naH8bl bo‘ylcba i#aylal 8lanclarl8a To03
keH8b1l bHan bilr uyatOrita bu yo‘llanta bakalayr Twu laxa8818HS§1
bo‘ylcba «OHy Taretanka» rela51 a505lcla yorf8an. Bu o”*uy
~0‘llantacla oHy TexTtka o”wny yurllan lalabalan wucbwun
L15uacba mnararly 71 a ’lutol:lar ya yorTta 15b lop8b Ty larl
keliinl8an bo‘Hb, unihan Ca”b”an ko ‘r8alTta 8HaHcla bar bilr
yorTa 13b(lan blunaclan yanatnlng§ yecb1lTl natunasl
Ko ‘r5arf§an.

HoH™ona laynr ya yo‘l “o‘yM8n  karcblUklarnl
Ko‘r5al8anlan wucbun Mnra 1/M8‘bek notl(la81 O ‘rbek151:on
MIMHy  utyers[iell, Texanlka-taletalika [akulelnlng
«EHnTOHar naranya51 ya TaCeTallk Xralixuka» «kateclra51
clolsenii A. LJaniirraey8a, «MaleTailk anaHr» Kalec-a51
clolsemiian B. 3HolTtumloy8a, N. 5mkonoy8a, «OeoTelnya ya
TaleTallka Canxl» kaleclra5l TucHn prof. A. Nartanoy”a, kava
o‘yfmycH1 F. 1bra8ltoy8a, A.K.Berunly nolucl!a8l To”bkeT
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Qaylal Texwka wuwyer8leii «OlNy waceTalika» Ka(eclra8l clol$enii
3b.1.To]leyy8a, O~rbekxston Fanlar Akaienilyad! TaceTaika
eIt kafla Htly xocWrr, 1ixlka - Taretvalika [anlan
norxocH O. 5b. 3Har“poy”a Ttwmallllar 0°‘2lanTtn8 8atltly
TTnalclorcHLLUk1ar1Ml b)lcliracHlar.

Markur uO‘llanTa, alballa, katcbllklarclan xoll eta?;, $/m
kababitian TmalllAar uyO‘llantaw yanaia [akoTllakHiin3Hua
uaraiil8an Mkr-tnloHa2alarnl TtrtnafclorcHWK bHan uabul
UiraclLLlar.

Mwuallar



| BOB. KA2AK1lY MA'LUMOTDBANU

1-8. CM2K51/1 AbOEBKA YA AKAbLUK
CEOMETKI'YA

1kkwiclin lar/bH pelertwanllar ya clHoH
lenflaralar 3MeTtas!

- T03 Ikklncbl lariibM éelerTlnanl
\a2 b2;

a\bx: a2 —azh

a2 b2
len§Hk bllan anlalanacH. 1kkl noTta4uTl Ikkna cbl2luH
lenélatalar $18leta5laa
\axx + by =c,
[a2x +b2y =c2'

ax bx
®0 boYsa, n yaSona

n2 b2

yecblr§a e8a bo‘Hb, yecb1lt Krater lNortulalanclan HOpllacH:

C, bx a\ c.
A 02b2’ y_0>_a202
£ aib’ O"' dH
a2 b2 a2 b2

A8ar =0 boYsa, 8l8leTa yokl blrfaHkcla eta3 (Bx,By

larnlM8 katlcla blna8l nolllan TaraH), yokl cbek812 ko‘p
yecb1T8a e8a (N1x= =0).



Debuuebl (arfbH relertwanl ya cb1H

len8laralar $i8leTadl
'a\ b\ cC
a2 b ¢r eleteniiar JaclyaHS8a 103 wcllncll larHbm
w3 B cw,
clecertinaTr
ax 6, c,
oo B2 €2 —5\bXxb+aZbeQ +a}bfc2- avbX, -ar,63c, -a"bxb
ap bb Cb

len8Hk bllan anlylanacH.

1cllincH1 Tarubll 6elenwnanl;wn§ benl8an eleteniinl o°'r
1cb18a ol8an yo‘lya mslUnT o ‘cbt$b(lan bo3H bo‘18an 1kklncbl
lMatbl cle[ertlnanl8a mncblncll CarvibH clel:errlnanlning benl8an
eleteniinllMé Tlnon «cleb alalacll. MrTornt8 (-1)k 8a
Ko‘pay[Tast benl8n eletenll1n§ al8ebralk HO“lclrmycbl8l
GeyHacll. (k- benl8an eletenlll o‘r 1cbl8a ol8an yo‘lya wmslLn
noterlan  yi§‘t(Ms1). 8Hunclay  ~LUb, Vel:errwnanlnTg

+ -+

eletenin8a 108 Tlnor isborast “mylllass - . -  “aityal
+ -+

bHan awsilanacll.

1-TEOKEMA

Nchurclll (arHbb  edenuran<; “xiyory yo‘l (L)
elenenilanu o't alSebralk (o‘1lLnmycb0anSa Ko‘payluialaniung
y1§8‘TM1818a 1en§

Bu Ceoreta ieCentnallw IxMyorly yo‘l eletenrlan
bo‘ylcba yoylll, nnin§ ~1ytaH T bl8obla8b8a yorc!aT beracH.

Belertlnanlnt§ X088alarl:

1 A8ar <lel:ertrallwng yo‘Hanni wm3Tnkn bllan yokl
ngllnlant yo‘llan bHan alta8bHr8ak, clelerrwnanting LhyTali
o ‘r8artaylLll.



2. BelerTttanl:tn§ bnror yo‘lidas1  yok:  w8llinicla8l
eletetlan uTuMTly  KoO‘paylllYcbl8 e8a boUsza, wuT
aeierTinanining labb”an518a cbl™an$b T TKT.

3. Oelertlnanlnlng baror yo‘l eleten/lan bosbua yo‘l
eletenclan8a len§ bo‘l15a, unclay éelertranl nol8a lenS.

4. A8ar  (lelertlmanl:nlng  1Kkma  yo‘lMmn§ orTT
altaSblir$ak, unln§ 15borabl le8kan518a o ‘r8aracll.

5. AS8ar clel:ennlnatnlng blror yo‘l eletetlan8a bosb”a
yo‘l eletenllannl noMan fa”H son8a ko‘pay{lnb uo0‘8b5ak,
nTng slytain o‘28artaycl.

Ycb notalumntH wmcbla cbl2lgH len8latalar 515letaSlcla

ax + by + CK =

ax +b2y +c2r =cl2

a +bry +cuw =iib

nning asosiy cle(:ertlnanu

al c X
B — » 0 bo‘l%a un ya8ona yecblT8a e8a

a3 b3 c¢3

bo‘Hb, yecbltnl umyl(la81 Krater [lortulalan(lan [oyclalanlb
FOpWlacH:
x=BXO, y=BYyE> 2=8rt0,

Bu ercla,
4 bl a al .1 QG al
9 .2 c2, by=a2 iz ¢2 a2 -2 R

A8ar b=0 bo‘lba, 515leta yok:i blr8aHkcla eTab
(Bx,By,b2 larnTt§ katlla buwas: nolllan Mar*H), yola cbeksiz

Ko‘p yecbit8a e8a (3 x=by=32=0).
AS8ar blr JT5H 5151eTa



wn§ clelerrinanii nolllan faruH bo‘l$a, 1 ya8ona x=0, y=0,
2=0 yecblT8a
clelerrtmanii nol8a len8 boYxa, 8l8leTa Ikklla len§lata8a yola
blua len8lata8a kelacll AS8ar 51$leTtanT§ Tlnorlanclan katlcla
Wl nolldan TFaru/ bo‘l$a, bwncM xol, batta TTOMar nol
bo183, 1KKilcb: bol ro‘y berac Bu 1kl bolcla baT si&eTa

ax +by +c,r=0
ax+by +c2r=0
ax +hy +c2=0

e8a bo‘lacb. AS8ar

cbeksi2 Ko‘p yecblTtlar8a e8a bo‘lacll

r-ncLL (arl/TbH éeleninan(

/ g1 «2 «3 4"
. "2 B A
B RXB A

Nl B2 A3 dA)

bk _pn8H

8181,€TANTS

eleten[lar Jac'yaH8a To3 ke!nycbl 4-CarHbl1 cleCertlnanl

32
a2
aP
ap

ah
a2
as
adl

cen8MNk blan anluylamac. XuiicH 8bunlng kabl, 5-rarHbH ya
Kokaro CarfTeH clelertimanl LLBbuncbasilt kTH3b Tutkln.

as
az
az
af3

ad
a2 aB a4

»4 _
“alea® a33 aH#

adl
342 ad3 a4

a¥
2 a2 a a
3 a2 a3 “ »l4as.
4 a2 ad a4

a2 a2

a.2my;3 g3

34 a4

n2 a2

a ass

a2 adl3

a2
as

add



1xMNyony carnbl1 clelennlnanllar neun, 3-larnbl1
(lelerrwnatlarcla klrlli18an al8ebralk CoYclruycblMar baulcla8l
leoreta ya blror eleren(;nln§ Tlnor batiia al8ebralk

KO*1(Mrmycb131l 1 'niA O ‘r8arta5clan uolacH. 8bmnclay ~LUb, su.
eletenldin§ TTonT M)K al8bralk KO‘lcluychbl51M A* bllan
bel8Mab,

Alk= (-\T kKM Xk

8a e8a bo‘lart2.

u n-ncb1 laribl clelertranl bo‘15T. mw  ayyal 1-ncbl
yO‘ltn§ eletenllan bo‘ylcba, 50‘n8ra k-ncbl  wmSLLUNWNE
eletenClan bo‘ylcba yoylb, 1-leoreta8a a505an,

0 = anAn +a,2Aa +...+ awAuw

B —a\kMk +a2kr2k + "+ amn,k

8a e8a bo‘larlr.
1kkTcbl ya wucblncbl CariiblT (lel;ertlnanllarnt8 xo85alan
1XMMyony Carnbl1 clelertinanllar ucbun o ‘nnllclr.

a,x|+alx2+...+almxn=b,
a2lx, +a22x2+...+az2nxn=>b2

anfX1l+an2X2+-"+annxn =b
5151etan1l§ clelerrwmanll

I
&= Oy Oy
bo‘l5a, wuning vyecbltlan X =— X =— X
no- n )
lortmlalarclan (opHacH. Bu Tlortmvlalarcla O - 515Cetanlllg

nelertrana, kK, (k=12,..,n) 5151;etant§ (3eCerTTaniiiia K-
ncbl (arnbl  wSWnw  (anlylanac8an noTta’lutlar  oldcla8l
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koelLI181len(:lar m3llw) oro(1 wmelUw bHan alta$butbclan bosH
bo*18an:

al, a2 .. akK, b, alkl .. adh
a2l a2 .. a2k] b2 a2kl e aX

3 Hp - Hokdh 0 hde - 3q
Melentnanl. ASar b =0 bo‘l8, s13:1eTa yoil blrSaHkcla
etas ... ,0n larnt§ katMa bllak! noMan [aruH),

YOKX cbek512 ko‘p yeclliT8a e8a (O =392 = ...... =0n=0)-

To‘§‘n cbwu/la™ koor(ltalalar

X ab3l155a8a e8a bo*‘18an OX koorcmalll o A T17~ M nnu(a5l
M(x) bHan bel8HamacH. M,(x,) ya M2Ax2 Tuy[alar orasiias:
Tasola ¢ = |x2- X,| Fortula bllan atylanacH.

I1xityony HO'§‘m cbl2lucla AB (A-ke8tanT§ bo8bl, B-
oXmn) kKe3Ta benl8an bo‘l8lm n bollla bu HKO'§‘n cbi2iawng
ixityony C miufabl AB kestan! “anidaycr A nisbax3a bo‘lacH
bn erita x = = 1ACL : 1CBL A8ar AC, CB kebrtalar bir
[oTon8a gsarab yo‘nal8n bo‘l5a,“+” 1sbora, saraTa-farsbi
[oTon8a yo‘mal8an bo‘l8a 15bora oHnacH. Bo”buacba “LUb
ay[8ancla, a8ar C nu™a A ya B nw*(alar ora8l(la yo(8a, K
Tn8ba(, (a”b™ania yo(5a, Taniiy bo‘laH.

A8ar A ya B mu(alar OX 0‘lcla yo(5a, A(X,) ya B(x2
nu™(alarw x nisbalcla boUnyclll C(x) nu”~(anT§ koor(lta(alan

X, + JIX
X=m 1
1+ N
1"ortnla bxlan anlylana<b. HwSM5ly boMa, a8ar H=1 bo‘l53,
Ke~Ta o ‘T[as1Mn§ koor(Hna(alan ucbun

X+ X

lortula keHb clLiacH.
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TekisHKias 1 10°8 blurcbakll koor Aua(alar

A8ar berH"an 1eki8Mkcla XOY clekar1 koor/lna(alar
X15leta8l berH8an boYsa, X, y konHnaia8a e8a bo‘l8n M
nutaw M(x,y ) blMan beigHayruwe .

Ms(X,,y,) , M2(x2,y2) nuylalar oramcias: TaBoFa

4 = yi(x2 " *F1)MN+ (y2 ~ y1)n
Fortnla bllan bl8oblana(H. Xwususiy bollla koorcHnaia
bosbian M(x,y) nuupa8acba bo‘18an Taxola
C = p/X2 + V2
Martnla blMan anjglanacH.
ANXpY!) |, B(x2,y2 nuulalar orasiclaer Ke3Taw benl8an x
wsbaliia bo‘lmycbl C(n:, y) nuuiawng koorcHmalalan
X_X,+Ax2 - _ Yy, + Ny2
1+ n 1+ 1
lNortulalar bllan aw™lanacH.

Xusmsly  boMa, X=1 bo‘l8ncla, ke3ta 0°‘la8tinf
koorclnalalan:

— XX, Y\ +Y2
X = y

2 : 2
1lcMlanwng koonHnalalan A(x,y, , B(x2y2 , C(x3y,)
bo‘18an ucbburcbak yuxast

C =~ |X.(¥Y2-¥3)+ X2(¥Y3-Y,)+"3(Y.-¥2)| =

- \{x2- X, )(y3'y,)+(X, - Xi)(yz- yv )|
Mortula yorciaTi1aa (opWaLll.

Wbburcbak ynxass C =" A

1 1 1
Fortnla bflan blBoblamacH (bueréa, 4 =x X X )o

YZNY2 Yy



("Wi/) kKooréwua(alan

Ourb koorcHnalalancla M nuuianing o ‘rm unil8 O au/lnan
Taxolaal |OM |=p (p -nuM(awn§ b rainws - yek(on) ya
OM kestanin§ uulb o‘wl OX bHan CaxkbkH ~M8an burcbasi s
(s - nu™@nt8 un'b burcba8l) bllan atuyknacb. Owb o ‘cjiclan
50al 5lrelkabl8a uarata - “ar8bl oHn8an s bwurcbak Tusbal!
bl8oblamacll. A8ar M nu™la uurb koorcHnalalanS8a e8a boUsa
(p > 0, 0 <s < 2x), un8a cbeksi2 KO‘p (p, B +2«kn),
uvlb KoorcHmaHan Jull KO8 ‘n KelacH, « e 2 . .

AS8ar iekarc koorcHmalalar 518leta51M1n§ koorMinaia bosHT1
“m(b8a uUo‘ylb, OX o'fuu "wb 0‘U1 bo‘yloba yo‘malHr8ak, u
Hollla M mu™l:awn8 O'§‘n burcbakH (x,y) koorlnalalan bHan
(p .8 ) aulb koorcllna(;alan O ‘r(@8lcla bo§‘lanlsb upylcla8l:

X = pco&s, y = p$T8;

lNortnlalar bHan aw™lanacH.
Faronast 10'8‘n burcbakH koordwalalar

A8ar laxocla O0XY2 HO‘§‘n burcbakH clekar[ koorcHna(alar
sis(eTast benl8an boYsa, n bollla koorcHna(alan x (absissa), y
(orcHna(@) ya r (apHka(a) bo‘l8n M nua(a M(X, y, ») bHan
bel§HanacH. A(X,, Yy, 2,) ya B(X2 y2 r2 nuu(alar orasi/as:
Tabo!a

O =nYR—x)2+ (y2-y,)2+(r2- 2,)2

lNortnla bllan anlulanacH.
M(x; y; r) nulaclan koorcHna(a boSbl8acba bo*‘18an Tasola

l'ortnla bHan lopHscll

A8ar ncblan A(X,, vy, 2, ya B(X2 y2 r2 bo‘l8n ke3Ta
C(x, V¥, r) mmyll o”aH n msballa bo‘lT8an bo‘18, C
nuulanTt8§ koorcHnalalarl



_ X, +JIx2 y,+Ny2_ 1, +/In2
1+ N 1+ N

len§Hklarclan lopWaJl.
Keswa o ‘Ma3lning koorclnalalarl

_ X, + X, _ y. +y, _ r,+r,

X = y = —1 r= -

2 ‘ 2 2

lNortnlalar bWan lopliaci/.

Yek(orlar ya ular ndA(la atalar

OXY2 «koorcnallar 315lewabléa benl8an a yeklorw
a=ax 1+a = +a,-k kKo‘nnlsblcla Ca3ykksb TUTKT. a

yek):ormi bwuninay 1a5Y1rlaSb mn! koorcHmal:a o”lan yok! onlar
bo‘yicba yoylbb ieb alalaél. Bu erila ax, ay, ar lar a
yeklornt8 T05 o‘dlarclaél proekSlyalan {a  yekHOrwn§

koorcbna(;alam) ieylMacH, /, y, « lar eka, o‘alarnin§ orllarl (To3

o‘glarwng Ttusba! yo‘maHabl bllan wm3lta-u51 LUsb™an blrHk
yekiorlar).

aKl,ay], a,x lar a yeklornt8 koorcbna! o”lan bo‘ylcba
1a8bkl1 elllYcblMan (koTponenlalan) cleb aJalacH. a yeklornt§

Kallals1 \a\ bllan bel8Matb, |o| ="ag2+ag +a: [ortnlaclan

loplac.
a yekiorml8 yo™nallsM unTt8 koorchnmala o ‘ylan bllan

{asbkl1 ~8an a, /17, Y burcbaklar o”aH belSMarnacH. Bwu

burcbaklarnlng Ko51nmn5larl (yeklornT§ y 0 ‘malllrmycbl
ko8Tm3larl)

co8a =-

co$y =

lNortnlalarclan aw™lanacH.
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YektOTT8 yo‘naluw\'cbl ko$tmn$lan coin2a + co$2y3+ co32y =1

Tunosaba! bflan bo§‘lan8an. A8ar a ya b yekiorlar ofllar
bo‘ytoba yoy/iTas: bHan benl8an bo‘l$%a, nlartng yi§‘inbhs1 ya
aylrra$l
car'+b = (an+/'))m/ + (a + by)m] + (n. +b.)
c'—b = (ag—bx) ¢/ + (0y—b,) *¥Y+ (a. —b.)* K
lortnlalariian at”lanacH.
Bo$blan n$lta-u$l 1n$bacHS8an a ya b \'ekCorlar y1§‘Iclifl
toTonlan a ya b bo‘l8n parallelo8rat cllaSonald bHan

n$lta-n$l; LL$bac8an yektOr oruaH la$ylllanacH. a-b aylrTa
$bn parallelo8ratning 1kktcbl é&la8omall bHan wu$lta-u$l

LL$blb, yekKO TT8 bo$bl b THhM8 oxlncla, oxT a nin8 ox!n(la
yolacll.

bcbwna

IxHyorly $onclas: yektorlar yi18 ‘TcMs1 Ko ‘pburcbaklar sol<la$l
bo‘ylcba tOplMacll. a yektOrw T  $kalyar8a Ko‘payiTast

Ta =T-ax l+T-a"*-] +T-a.-k [lortnlaclan HOpMacl. AS8ar
T>0 bo‘l%s, a ya Ta yektorlar parallel (kolllmeyar) ya bir
KOTton8a yo‘nal8n, T71<0 bo‘l$%a, Aarata-"ar$ll HKOTONSA

yo‘nal8an bo‘lacll ASar T ~ _I bo ‘1%,
\a

yektOr n2mnHs: blr8a len§ bo‘Hb, yo‘naH$b: a~ Tn§ yo ‘maH$LL
bHan n$lta-n$l L$bacH. Bu yektOr a yektOrwng bkMk yektOn

(orl) #eylllb, a0 bllan bel§Hanmacll. a yektOr yo‘naH$Mclas1
blrHk yekworn! Hpl$b



a yeklOnin nortalasbiinsb éeyHaclA. 8nunclay ulllb, aO - :
yola a =|al+a0. Bo3b! A(X, V¥, 2,), oxw B(x2 y2 7) tkllacla

yoC8an a8 yekwor AB = (X2-x")!'+ (y2-y|)] +(r2- 2;)k
Ko‘nnisbcla bo‘lacll LW 1§ wrunHs:1 A ya B nufalar ora8lclaSl
TazofFa™a lens§;

AB = =p(*2- )2+ (Y2~N)2+(r2“r1)2

AB yekiorwng  yo‘maH8bl  suylcla8l  yo ‘naurrnycbl
ko8tu8lar bHan ar*lanacH:

cosa =———;c08/? =———; co$y =——
a a a

8kalyar ya yeklor Ko‘paylTa, arala$b Ko‘paylTta

a vya b yeklOrlarnt8 Bkalyar KO‘paylta8l cleb
a mb=|a| [b|]co3d 8kalyar kallalikka ayiaTi2.
5kalyar ko ‘paylTanTpg xo33a”an:

1. a-a =|alJ2 yokl a2=]a|2;

2. azxb (nollan lar*H yeklorlar orkO8onalll§1l) bo'18a,
a *b =0 ya aksincHa;

3. a-b =b-a (o‘nn aHnasbunsb “onuT);

4, a(b+c) =ab+ac (K[s1T0OzA0MKNT);

5. (Ta)b =a(Th) = T(ab) (8kalyar ko ‘paylUYclli8a
T8balan 8mwbla8b sonuiu).

a=axl+ay] +a,k, b=BXl+b} +b, K lar benl8an

bo‘18a, mlartng 8kalyar Ko‘payiTasi ab =axbx +ayby + a,b"
Formmlaclan HOplacH.
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a yeklorwn8 b yeklor8a yek(or ko‘payiTast cleb Sbunclay
c yektr”™a ayCarrn/k!, n umylcla2l abari]arni uanoa(laniir81ln:

1. ¢ nT8 KamaHs1 a ya b yekworlarclan yasal8an
parallelo8ratning yuz218a len§ (|c| =\a|b|aT &, (p=anb);

2. c yeklor a \'a b yeklorlar8a perpencHkulyar;

3. a,b,c yeklorlar blva nu*la8a kelHnl8anclan 50‘n§ 0'ne
sisieTall (asbkll eisin. (a,b,c yeklorlar 0‘n§ sisieTani Casbkll

elacH (3eylMacH, a8ar a #an b8a ya c 8a o0‘usb 8oa( 8lrelka8l
barakan8a Cekkan yO‘nal8an bo‘18a).

a yekiorning b  yeklor8a yeklLIr ko‘payiras:
a x6 ko ‘nw8bcla yorllacH.

Yeklor ko ‘paylTaTng xo33alan:

1 bxa =-axb , o‘nn alta8blw8b xossasi8a e8a eTas;
2.Va§ar a= 0, yok! b=0,yolM a I b bo‘18s a\b= 0
bo‘lal;
3. (Ta)xb =ax (Th) =T(axb) (3kalyar ko ‘payllycbl8a
w3baan §urubla8b gonuT);
4. ax(b +c) =axb +axc (Dx51tol: yonuu).
a=x/+y\) +2,kK, b=x2/+y2
yeklor Ko ‘payir a s
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Y kK
.axb =X VvV lNortula yorclarwcla HOopWackl
X, >

1lcb[a a,b,c Yyeklornlné aralabb ko‘payiTast axb T ¢

8a bkalyar ko‘payltabl8a 1en§, ya’'t (axb)-c. Aralasb

Ko‘paylTanT§ ToinM 5bu yekHOrlar§a umnlgan

paralleleplpeclnt8 ba]Tti8a 1lenS. Aralabb Ko‘payiTaning
xo55alan:

1. AS8ar:

a) Ko ‘payvinluycbl yexkCorlarclan bw nol8a lens§;

b) 1kkl1abl kollewar;

V) wucbla nolclan Tlarc]H yekcor blua Cekl5Mkka parallel
(koTplanar) bo‘15a, aralaSb ko‘paylta nol8a CensS.

2. A8ar aralabb ko‘pay(Taiia yekcor Ko‘payl:ta ya 5kalyar
Ko ‘paylmalarnlng o‘rmilh alrtaSbHr5ak aralabb Ko‘paylTa

0‘r8artaycll, ya'n1 (axb)m =amxbxc), 5bunl bl5ob8 oHb,
arala8b ko‘pay!Ta abc kabl yoxHaiil.
3. AS8ar ko ‘payHnlacM8an yektorlar o ‘walt clolrayly “~bakllla

altabbHr5ak, Ko ‘paylta 0 ‘28arTayiil: abc = bca = cab.
4. 1xHyony 1Kkua Yyekior o‘rnlnl alrtasbnrSak, araksb
Ko ‘payiTaning 15bora5l O ‘r8aracH.

bac =-abc ; cba=-abc; acb=-abc.
a=x"+y"N'+r,K; b=x1ll+yr] +2rk; c¢=x3+ By +r3k
yekiorlarlng aralabb ko ‘pay[Ta5l
1 M rl
abc=x2 y2 r2 clan KOpHacll
X3 y3 23

Aralabb ko‘payl'Tanlng xo55alanclan “wmylclaSar keHb
clltacH: ucb yektOr koTplamarH8TT8 rarur ya yetrH kbarC®

abc=0 . a,b,c laclan Cunl8an paralebprpec! nalrt



K =| abc |, ncbburcbak!! pLrLUMiclanirs Ha]rw

I
W =—f =
6

|
—|abc | 8a lens.
6

Ma(n($>alar ya mlar nsllla ataHar

a,, 0.2 a,,
Z'./' 2: Q\ im a:
T w3 62 ()

lar rmo8 raY18Hcla 2 ya 3- (ariibH kyaitraC Tta[nl8a éeyllacH.
Ko‘p larllart mtutksHunxH wucHun wnlarn! 3 GallbH Talrllsa
mcHun berflacH. Ularnl 2- CarHbH Tawl3a wcHun 7o “llaH
uxyxncHxHk LI ‘cHrraycll. A8ar kya3ral Ta(n(3atn§

eleten[lan aM = anr 8Har[nl NanoaHaniirsa, Ta(rl(ka
81TTe(NK WeyHacH.

aH ar an an a*r aun
A= cn orr a™ v B=ad avr ad
,am  abl  abb) AN arr a,)

Ta(n(8alar (en§ bo‘HBHL wmcHun 1x(lyony T \a n lacla
anr = T 5Sbar(n1ng baanH3H1 xarur ya ye(arHcHr.

a\ a- a CI\ CIv (X

Har "arx3a " T1a(n(8aga "
Y A- a\ a2 db (n(8as Cl\ Clrr Clb
g2 ab C\ (/In (b

cle(ertlnan(nl 1703 ”~o‘yaTi2. A8ar Wn ®0 boUsa, n Holla,
A Ta(n(3ani xo3 eTa3 Ta(n8a b a(ayTiz.

, B Ta(n(8alar yx§xw/Bx unyllia§icHa aijlanaiil:

an a2 @ (bu B2 Bux v +B\ dzHb,  a\3Hbn)

Q\ a2 a2+ b2 b2 v~ ad+ba a2v2z @B Hy

00N an aSL bn  bk) ,a/\\+b|v| A2+t a>3+bry

A Ta(n(8at T 80M8a kKo‘pay(Irl8H ncHwWn wvnTt§ Har blr
eleten(lM1 T 8a Ko‘pay(Harl2:



ay a,2 as Tal ta,2 Tap
W a1/ &~ 1adATa27T1ad
mlL & aP> ,Ta. TaRTaAR

A, B walnl8alar ko ‘pay[Ta51 L|.V|>§1(1a§1cb§ an1u1a|'|3a(l/l:
(

’i;_Cl\]b}\ Vla.bn Q\]bu,
Ay a,, a, (bn b1 3 3 3

AB=g. a2 a2 b\ bt br3 %azu:,> yl_aubu, gqb»
Na,, a,2 a%, ~yl B2 bmy é
I;:Llas;By y;,aybn. T,a>,bn

Ko‘payCTta Tatrsawn” 1-ncM yo‘l ya k-ncbl wusllniia
Wwyclll eletena, A Ttalnl3a 1-ncbl yo‘lkla8l eletenl;lant B
TalliCsaa k-ncbl u8Wwnlng Tok eleTeniiarl8a ko‘paylrtalan
y18 ‘IITl1818a lens.

1kkl Talnl8anln§ kO‘paylra8l wututan 0°‘nn alta8biinsb
x088a8l8a bo‘y8untaycll. 1kkl TaCnCsa Ko‘payCTa8nnT§
(lelertinanin bu Taln[8alar cle[erttan(;lan kO‘paylTalan8a
len8. HatTta eleten[lan nollar6an lbora! bo‘l8an Ttalnl8a nol
Talnl8a ieyMall.

0o 0 0N
0 0 0 =0
"O 0 a

Bu Taln!8a mcbun: A+0=A.

0
E= 0 w balk Talll18a iteylMacl.

\Y,

Bu Ta(xusaw A 8a cbapitan ya 0‘nSclan ko‘payiTast A 8§a
Cen§: EA=AE=A. A8ar AB=BA=E 8a len§ bo‘18, B Talnl8a

A-8a leB8kan TalllCs3a cleyllacb. A 8a 1e8kan Talrkbanl A-~1

bMan bel8Manacb: B=A~'". Har ~an6ay xo03 eTa3 TaCrk3a
le8kan Talnl8a8a e8a. Teskan Ta!nl8a uuylllaficba CopllacH:
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Bu ercla Aqq A walnka (lererwranncla8l a

eletenw1n8 al8ebralk lo‘LLirmycb181(Mr, ya’w ATn - A TaCrksa

(lelertlnaninéa81 T -ncbl yo‘l ya n-ncbl wm5LUwNnl o ‘cblM18b(1an
bosx! bo‘18an 1kklncbl [arnbH clelertinanl (TT1or) bMan (-1)TH
Tho<la ko‘p ay[Ta/8.1(11\|'.

X\
=y -7 ndln TtaCnka rieylla(n.
KXy
AX Ko‘paylta *myMa”cba at™lanacH:

| n
'‘an an 43 X A X\ +anX2+arXr
AX= 1 a2 iin X2 — a2x\ +a 2X2+i IXb
\a>, an2 KX?, X\ +anXr+abvXs,

anX) +Cilnx2 + =
a 2\X, +a22x 2+arn,x}=b2
anxXx+anx2+a3*3=&
gigieTan1 AX=B ko‘nnisbcla yo218b TuTK1nN, bu eria,
N1 02 i3 we X\ B=
c2 (Xt &3 ' X 2\ br
02 oY ur/ Yb)

Bu 818CewaTtn8 yecbllll X = A~‘<B (Mg ~ 0) bo4dlaél.

N av

o Ta(:n18anln§ xarakcensiik len§laTa8l
I/I]l a2 ar3



1 o2 Qy
azr-n =0.

021 &2b

&b\ &32

Bu Cen8latawn£ lMcHran n~, n , n~ 1lar Tatl8anlng xo08

80nlan éeylacH. Bu xo03 80nlar8&a To03 keluYcbl xo3
yektOrlarwn§ koorcllnalalan auyk'a8l:

(a,r N1 +a,22+a,)E3=0
"a rA +(arr 2 +arfEs =0
[a,A+anf2+(as-n"3 =0

len8latalar 818leTa8l yecbltlanclan Slora! bo‘lach.

Malnl8awn§ ran81. Ekylyalenl; Talnl8alar

To‘€‘n burcbakH talrk8a benl8an bo‘l3T.

fa\\ Cl\2a a\n
A= g aar- 0.2n
ViITl Cr2

Bu Ta(nl8aclan ixHyony k-la yo‘lL k-la u3lun a™raCartr
(x < 7,k <n). A Talrk8anTt§ aJraH18an yo‘lya u8lLLnlannlng

Kesisb8an Joyléa Cwur8an eletenllanéan LLI2118an k-ncbl larmbH
geCentnaM A Talnl8anln§ k-ncbl larnbH TTon ieyHa<H. A

Taln[8a C* «C* 1la k-ncbl TalbH TTOorlar8a e8a.

TaH1isaTNg nolllan la®H batTta TTOrlanmT uarayTtiz. A
TaCnisaning rans: éeb mtn§ nollan laruH TtTorlanwn§ en§
ynuon Carllbl8 ay'!aT!2. A8ar Tamnisanin8 batTa eleTerlan
nollarclan 1borar bo‘18a, wunilM8 rans: mnol8 1len8. TarlTbl
TaHM8aTtng ran8i8a len8 bo‘l8n nollan laruH bar “anéay
TTOr Tainisamn§ bazis Tlnon ieyHacH. Malnl$ant§ ran8§tl
r(A) bHan bel8Mayt12. A8ar r(A)=r(B) 8a [en8 bo‘183, A ya B
lar ekylyalenl Talk3akr ieyllacH ya A~B kabl yo2lMa<il
Eletenlar alta8bln8blarclan Talrll;5anln§ ransi o ‘r8artaycH.
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Elewenlar altakbiin5Hlar8a "mylcla8Mar KlracH:

1. Maln18anTt§ yo‘llartl uSLlnlar bHan alta8biirl8b.

2. Malrin8ant8 yo‘llannl o ‘xaro alta5biin8b.

3. HartTa elerenllan noHaréan xboral yo‘l1arT o ‘cb1n8b.

4. Bilrorla yo*‘Hnl noMan far4®H 80n§a ko ‘paynn8H.

5. BHOI yo‘l eleterlan8a bosHua yo‘lnln§ T08
eleten(lannl uo ‘8HI15H.

Cb121p aknasbWns3b

X =aPk +a[y
y=a2+ azy'
I/
1en8Mk oruall X, y o‘28arnycbMarm X ,V oruall unoiiaksb

[
TUTKT. Bu len8Hknl x ,y 0 ‘28armycHMart  cHi21™H
alta8Hin8b <leyllaH \
C,
A= 44 Tn
\(22 Ccy
Jaclyal “aralayol8an cbi21™H alta8Hun8H T ainisast éeyllacH.
a ab
a‘21 @m
cb121dH alta8H11M8Hlartn§ (lelerttann #eyllacH. Bwunclan
8o‘n§ £)a 30 cleb MaralacH.

CHi21"H alta8Hiin8HN1 wucH o°‘28arnycblll cleb wuarasb

TUTKIM
1

! 1 |
Xx=aux +a,.Y +a,}l
Y=iunX +0Ony +azr

1 1
r-a»x +a +a’rr

bu erua,
"in C\2 an arl a,r 3
A= a1 ar2 ars Sésaﬂ ar2  irb
a2 a') a,1l an Wss
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lar by cbl21y alwa$bnri8bnllg wo3 raYl8Hcla walnl$a > m
delennlnann peyacl.

Caunsz wmll bMan cbuwpan len8latalar sigieTasllh
ecMsb

Cb12lu1 al8ebralk cen2latalarnl clelerwlnanc yoriaTlla
ecllsb 1kkl ya wmcb notalwmTtH len8latalar 818leta5l wucbun
Anlay. Ten8latalar 80111 818letacla ko‘p bo‘l8ancla Oams3 msmH
“nlay. Bu u8ult 4 nota’lutH 4 la len8latalar 818lera8lcla
(;abHL MMarwwr:

WuX +ClnyY+Wu2+4un =$|5 (a)
ClI'X +C1rrY + &r32 + 2244 = Clis  (b)
n3,X + CXuY + Tw2+i3gn = &b ()
$ 4X +0*ry + C1*2-+CIlm\1 = Cla ()

au~o cleb Farar dalarwr, (a8ar an =0  boYsa,
len8laTalaTT8 o‘Tw T alta8birawl?).
lpa<laT. (a) len8laTaw an 8a bo‘Hb, bo3ll bo‘l8an

len8latat a2\ 8a ko‘paylnb (b) éan aylratl2, 8o‘nSra a3l

8a kKo‘payHnb (c) clan aylratl2, a4l 8a ko‘paylnb (cl) clan
aylraTtl2. Brncll paiiatinian 80‘n§ suyl(la8l 8l8leTa8a kelart2:

X+ bl2y + b132 + bldn = bl5  (e)
b22y + b232 + b2 = b5 (/)
b2 Y+ 1332 + b3 = b%H (B)
bA2y + k432 + b~ = b4 (H
by au laréan guyllla8l 1brrmlalar bo‘ylcba HOplacH:

b;=— 0=2345)

bh=aun-an-by4 (1=2,3,4; 1=2,3,4,5).
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2- pag.at. (a), (b), (c), (c!) lenSlawalarcla wTa Li118an
bo‘lzak, (0, (8), (b) lariia bat 8bwulart uay'aratl? ya bokaro.
Nelyacla benl8an len§lata umyl<la8l ko‘nnl8b8a kelacb:

X+ by + 7132+ Bln =715
Y+Crz32 + = C25
2+ (134un = (135
n=ed
Ho3sH bo‘l8an 818letaclan barcba noTa’lutlar KelTta-kel
toplacH.

01121( 1en81aTasl

XOY 1lekl5M§lcla bwuor cbl2irT nun~Calar 1lo‘plaTtl ieb
uarasak, unS8a bu cbl2ifkla yol8an IXMyomy M (x,y) numula
koorclnalalannl bo§Yoycbl 1len8lata 1o‘8‘n kelaél. Bunéay
len§lata benl8an CbR2IAMINE len§lata8l ieb alalacH. AS8ar
benl8an cbl2I"nT§ Cen8lata5l8a bu cbl?lscla yol8an Ixiyony
nusa(;anln§ koorcMnalaknT u0°‘y8ak, unl aynlyal8a aylaniracll.
Cbl121flclan la8b™ancla§l nualaning koor<Hmalalarl bu cb12IM
len8laTas8lnl sanoaanMnnayLL.

Cb121aTn§ paraTtelnk 1en8iaTasl

Ba’2lcla nu™Malar lo‘platlning len§lataslTt LP18kcla X, Vy
koorclMna(alarnl ~anclaycHr yoriiatcll parartelr | orsaH Hoclala8b
HAnlay kelacll (nn1 paraterr éeb alalacl), ya’nl
x =<p), y =y/(1) Cen8latalar 88 eTa8 uaralacH 12lan8an
cb12IAM  bunclay lasYlrla8b paratelllk ko‘nT8b  éeyllb,
Men8laTalar 815CeTtab1 benl8an cb12ILIng paratelnk
len8latalan WeyHacH. Ten§8latalar 818(;etaslclan paratelr | 11
ynsoHb, x, y Il bo§‘loycbl, ya’'t oiicHy F(x, y)=0 ko‘nnl8bclagl
len8laTta8a kekHHacH.
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To%‘n clUngnwé ntuw 1y len§larasl

X, y lar8a 13baCan bar “aniiay btncbl claralall len§larta,

ya’ni
Ax+By+C=0

A, B, C - lar o0‘28arta5 koellll5lenllar) Cen§lata Ceklsllkcla
fanclaycllr 10€'m cbiziumi at™laycH ya l1elaBHkéa8l bar “anHay
KO'8‘n cbiziyTnE len8lata8lll 1-clarajall Ax+By+C=0 cen§lata
Ko‘nT8bMa yoz1sb TuTlan. Bm Cen8lata 0‘8n  cbiz1™WN§
nTurty [en8lartakl iieb alalacH

Xusgmgty bollar:

1. C=0; A0, B3HO. Ax+By=0 len8laTta bllan
awpalanack8an HKO'§ ‘n cbl21s koorcbnalalar bosbllan oYack

2. A=0; B?O, C?HO. By+C=0 len8lata bWMan at”lanacHS8an

(y=-C/B) tO'§‘n cbl2lg OX o ‘al8a parallel.

3. B=0; AO; CHO. Ax+C=0 len§lata bWan anlalanacb8an
(x=-C/A) KO'8§‘n cMiiy OY o0‘~l8a parallel.

4. B=C=0; A0, Ax=0 vyokl x=0 1len8lata blMan
atylanack8an HO'§ ‘n cbl21™ OY o ‘al bMan n8[ta-n81l LLibacb.

5. A=C=0; B™O, By=0 yokl y=0 1en8lata bWan
atlanacH8an HO‘§ ‘m cbl2ly, OX o ‘Al blan m8lta-n8l LlBbacll

To‘e‘n cbl21lawné burcbak koellligienlll len8lata8l

A8ar ntutly 1len§lataéa B?O boba, wnl y-ka w3baCan
ecllb y=kx+b Cen8latanl bosll alMaTi2 (bu eréa k=-A/B, b=-
C/B). C1 HO'8‘n cbl2ILJ1MN8 burcbak koellwenll len8lata8l

<eb allBbacll, bu erita, k =18a,a-HO8‘n cbizis blMan OX
o‘aTaM8 Tn$bal yo‘maH8bl orazlcla8l burcbak. Ten§latanln§

020/ bacH b KO'§ ‘i cbi21Mun§ OY o~1 bllan Kesisb8an T AU LW .
To‘§'n c121anT8 KesTalar§a T8bal;an lenélarta8l

A8ar 10 ‘§‘n cbl21”nin§ ntuTly [en8laTa$lla C?HO o 1%,
Men8lataw - C 8a bo‘Hb,
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+ l: il
b
len8Hk8a e8a bo‘lawl2 (bu eriia, a=-C/A, b=-C/B). Wnl
L8 ‘r1 cb121win8 keBwalar8a nisbazan len8laTta8l cleb alasbacH;
buncla, a - KO‘8‘n cb121ANT8 ox o‘yl, b - e3a oy o‘yt bMan
Kesisbisb nuuiasi. 8bmunlng wcbun, a, b lar8 HO‘§‘n cbiziAning
0 ‘Aiarcias1 ke3talan éEeyllacll.

*
a

Toe‘n cM214nw£ nortallen2larta8l

A8ar KO'8‘n cbizaftu8 wTtuTly len§lata8lnt§ Ikkl

KO ToTN1 Il = 1/+ma2+8B2 8a KO ‘payllr5ak (u-
nonnalla8bnnlYcbl ko ‘payllycbl, TcHr olll(1a81 1sboram
sbungay lanlayrui2kl, uc < 0 bo*181In)
XQ08(p + y51r>-.P =0

8a e8a bo‘larlr. Bm len§Hkka KO'§‘n cbi21*nT8 norral
len8lata8l éeylacH. Bu eréa P koor(Hnalalar bosbMan HO‘§‘n
cHiz199a 1n3brtl8an petencHkulyatllMg nrnnHasa, (p-
perpencHkmnlyar bllan ox 0“*TT8 Tu3ba! ymnaH3LL orasiéas:
burcbak.

To‘8‘n cll21alar orasklafl burcbak. 1kkl nuglaclan
0 ‘LLlycM 10‘§‘n CVk1A len§lawasl

Y=K,X+b, , y=kX+b2 KO'§‘n cbl21"lar orasifas1 burcHak
K2-K.

lMortnla blMan atulanac/l. K ,= K 2 1kl cb12a"nT§ paralelHk
8HarH. k ,=-1/ k 2 rkk! HO'8‘n cbi21"Tn8 perpencHknlyarHk
3HarH. Kk burcHak koelllisieTH ya M(X,, y,) nustclan o ‘LLycHL
KO8 ‘n cHi21™ len8laTta8l umylcla8l:
y-y,= K (X-X])
Ko‘nt8béa yorMa(. M](x,, ¥V ya M2Ax2 y2 nuulalaréan
0 ‘LLycH1 KO'§8‘n cbi2a™ HOn8lara8l
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Y~y\ _ X-X\
Yr-yx  x2-x{

bo‘Hb, bu 10§ ‘n cbl2laning burcbak koelLIC8lenl

X2- XX

fonnulaclan topllacH. A8ar x,=x2 bo‘183, M,, M2 nualalaréan
oYumycbl 10‘8‘m cbl2ll] len8lawa5l x=x,, Y,=y2 bo‘l8 y=y,
boYacl.

To'‘e‘n clU2aplariun? ke81811nyYl Kupglaéan 103 ‘n
cbw”Ngacba wasoi

A8ar A,/A2*B,/B2 bo‘13a, A”x+B"y+C.AO ya AX+B+C2=0
KO8 ‘n cbl21Marnt8 kebl3b8an mylablMl wmlarning lMen§laTtalan

bir8a ecbib HOpliach.
M(x0, y0) nn*Caitan Ax+Bx+C=0 co‘§‘n cbiziuacba Tasola

_ |Ax0+ By0+ C|
Ada2+B2

lortulaclan HOpllacK.
A x+B,y+C,=0 ya AX+B2y+C2=0 Co'§‘n cblrlglar oraslcla§l
burcbak bl55ekcn3a51ning CenglaTasl

Anr+y +C, + AXx+B% +C2

nA +B2 -~ NA2+B2
boYacl.

Wonclld lariitb/ e~n cbw”lar. Aylana

Aylana pgeb, cekl8Hkcla8l 3buniday nu”calartn§ co‘platlSa
aylllacHk!, bu nusiCalarning bar blnclan 3bum Cekl3Hkéa8l Tarkar
cleb acaluycbl nu”ca8acba bo‘l8an Tasoi o ‘r8artab Tla<lorcHr.

Bn o°‘28anna5 Ttlaclor r-MNl aylananing racHWSl , C(a; b)-

nusacanl nTng§ Tarkarl neSak, aylananln§ Cen8laTasl
(x-a)2+(y-b)2=r2
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Ko ‘nw8bcla bo‘lacl. Aylana Tarka2l koorélnala bo8bl bllan
n8lrta-u8l Cwusbka, aylana 1len8lata8l x2+y2=r bo‘lacl. ASar

X2+>2=r2 boYsa, M(x,; y,) mmla aylanaiia yoCacl,
X2+y\ >r2 b0“183, M nnla  aylamaclan Casbparllia
x2+y! <r2 bo‘18, nn*la aylana toblla yoCacH.

ElLp«

ELLIp8 cleb, 1ex18WMkcla§l sbunitay nu9lalarnin§ tO‘platli§a
aylllacbkl, bu nwuylalarwn§ bar blnclan Foku8lar éeb alaluYcH|
1KK1 nu™la8acba bo‘18an Tasollar yl1§8'Ud/BL O ‘rgartab
Tlp6orcr, n 2a bllan bel8Manacld, bu 0°‘r8arta8 ni’cbr
{okn8lar ora8lcla8l ta8ofaclan kaia bo‘lacll

A8ar koorcHnaCa O ”an ellp88a nilsbalan 8HNTelnk
Joyla8blb, elllp5Tn§ [lokm8lan esa OX O~Lla koorMinaia
bosll6an bir xI TasoFaiia (F,(8,0), £2(-8,0)) yol8a, ellp8wn§

2y 2
oécby (kanowk) 1lenelata8l —y +?-: 1 kO‘nw8bcla boYalsl.
a
a- elllp8Tng kala, b - kkllk yanTt oY}, a, b, ¢ (c - SokuBlar
orasiclass TaBoFarn” vyarrw) lar ora8i(la a2=b2+c2 Tunosaba!
bor. ELLp8wng 8bakl (siulllsb O ‘lcboyl) wWWINg eKssemnimn siien
e=c/a (c<a bo‘l8anl ncbun e<1) bllan xaraklerlanach.

EW p8M1NE bMor M nuaCasllan T[okn8lar8acba bo‘l8an
Ta8ol’alarnl nwu”~CanTta; lokal racllu8-yektOrlan cleb alalacH. LU ar
r,, r2 bMan bel8ManacH (ell p8wn§ la’nM8a ko ‘ra whrw IxMNyony
Ty 1a8l ucbun r,+r,=2a bo‘lacl). Xun8udly bolcla, a=b (c=0, e=0~"
oku8lar tarka7. bWan u8lta-n81l CusHua) b0'18a, elllp8 aylana8a
aylanlb “olacb: x2+y2=a2. M(x,; vy, nmuuCa ya x2a2+y2b2=1
elbp8M1ng 0 ‘2aro Joylanlxbl uwuylcla8l ~barflar bMan aw”lanacH:
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a8ar x2/a2+y]!b2=1 bo‘lsa, M nupra ellpsiia yolaclT,
aSar x1l/al+y\Ibl<1 bo‘l$a, M nuc™. elllpsitan casbuaniia;

a8ar xl/al+yl/bl<\ bo‘l«<a, M nas”a ellpk Icblcla yolaal.

fokal ra<lwb5-yekl;orlar elllp3 nu”~lalanwng ab8188a51 orc"ab r,=a-
ex (o‘n§ Tokal racHu3-yektOr), r2=a+ex (cbap [lokal raalu$
yekror) bWan WNuxllanach.

Clperbola

Clperbola éeb, 1ekisHkéasi 3bunitay nu’lalarwn§ Co‘plaTtl8§a
aylllacbk!, bu nualalarnin§ bar blnclan Llkuslar cleb alaluycbl
1KK1 nntMasi8acba bo‘l8an Taso”alar aylrralarlliMé ab8olyml
fiyTainan o‘r8arta8 rrckOrcr. Bu o“28artas tluéor 2a bMan
bel8Manmacll, n Tokuskr ora8kla8l Tasofaiian kxcbrk. ASar
81perbolanlng fokn8lanTt ¥,(8,0), F2-8,0) nmuCalar§a
Joyla8bur8ak, n bolcla §lperbolaning

x2Ja2y2b2=1

kanowk len§latas3l8a e8a bo‘latl2, bu ercla, b2=c2a2
Clperbola 1kki1 (arTosilan 1borai ya koorllna(a o‘alan8a
nlSbalan siTTenK _|oyla8b8an. A,(a; 0), AZ-a, 0) Ilar
8lperbolatng wcblarl <leb alalach 1AA2l=a 8lperbolatn§
basal™ly, 1B,B21=b tTaybuT 0 ‘U1 geyMacl.

A8ar 8lperbolant§ M(x, y) mlasl(lan Lror (o‘§‘n
cbl2luyacba bo‘18an Taszofa3! nol8a 1nnlsa (Xx->+°° yokl X->-~
cla), n KO'§‘n cbizis §lperbolanT§ asltplolasl ieyMack. Olperbola
Mckka a5ltpkOla8a e8a, wumlar y =+(b/a)x. Clperbolanlllg
asltpOl:alardMl yasasb ucbun KOTonmlan x=a, Xx=-a, y=b, y=-b
bo*18an KO8 ‘n t0 ‘rflurcbak clranw. Bu KO8 ‘n

HOTIburcbakning garata-“arsM wucblanclan oYkarll8an HO‘S ‘n
cbi21™ 8lperbolawng asltptO(:alan bo‘la<ll.
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e=c/a>l w«ba1l 8xperbolawng ek88eniri8llell cleyHacll. x,=ex-a
(o'ne 1'okal raclmk-yekXor* r,=ex+a (cbap roka] racbuk-yekton >
»lperbola on§ 1anno§'ixixg HOKal racnux-yextorian CleyHacll.
Xdcll Abwixckxy cbap Mxwo8rrng 1'oxat raclMux-yektO rlan X,=-
ex+a, Tr,(-ex-a) bo'lacll. AS8ar a=b bo'laa, §lperbolant§
[enelawasl X’-y2=a2 bo'laé». Bunclay 8lperbola iens to tonb Cleb
axalacb. ag1tpto (catart HKO'E'Tl burcbak boull yflacll. A«ar
koorcbnala O'ylannl a8ltpto lalar Cleb nparasak (1er|§ IO Tonb
8lperbolacla), MWN8 1enstatagl XY=T (T=xa22; 17>0 bo'ka.
8lperbola | ya Ill cborakiia, T<0 boba, Il ya IV cborakcla
yolacb. XY=T tlenglatanl Y=T/X KO'Mw8bcla yo/nxb rturkxn
bo'l§alil MCbuUN, (ens t0 tonn 8§lperbola X,y wiclcloxiar ora8iclazl
(eskar! propor8ional b08‘law8buu I'I'bclalay<|‘|.

x2a2y2b2=1 \;a x2a2y2b2=-1 2/lperbolalar blr xIN yanT
0‘yya ya brr X asirpto taga e8a, lekln baux™xy ya T1a\-'but
0‘ulan alra8blwb kelacl. Bwunclay 8lperbolalar ~0'8bTa cleb

a(alaél.
Parabola

BerM8an nxylia \;a berM8n HO‘§‘n cbl21”"clan barobax
nloc]bkcla 1ur8an nwu9lalaraln§ HO'planll parabola cleb aklMacll.
N119)8 fokuk, HO'8‘n cb1219 clxeklrl8a cleb axalacll AS8ax
parabolalnn8 clreklH 8a8 x=-r/2, KOku8 F(r/2;0) muXa bo'lka,
nnt§ Cen§latadl y2=2px bo‘lxll

Bu patbola absswusg 0'ul8a w$balan 8itTe(n kK Joyla8bSan
(p>0). x:=2py (en8lata orclnala o‘yl8a nlsbalan 81lTTe[rlk
bo‘l8an parabola boYac/l. p>0 cla parabola 108 0 ulannlng
Tmkball loTtoni8a, p<0 bo")8a, Taniy HOTonl8a wuara8an



boYac. y2=2px parabolang Mkal racmz - yeklonniu§
nrunH8L r=x+p/2 (p>0) lorwmla bxlan awslanacH.

Faroia” anaHLUc £eoTe(nya. Teki$LKkya 1o0‘§‘n
cbwp. Teki$uk

A8ar A2+B2+C2*0 bo‘l8a bar “arlllay 1-<3arajaH
Ax+By+C2+b=0 ko‘nnl18b(la8l len§lata lekl5Hknl awilaycH ya
Dlyony leki8HK len§laTa8lT

Ax+By+Cr+3=0
Ko‘mniSbcla yo28b TuTKT. A, B, C lar lekl8Hkka

perpencHknlyar W (A,B,C) yekiowln§ koorcHnalalan. MTw Ty

Cen8latanl nortal bolSa kelHn5b mncbun wvnl nortalla8bHuiycbl
Ko ‘payLLIYcbl

N M Ny o on 42

8a Ko‘payHn8b kerak, bu eréa8l xsbora W nin§ 18bora8l8a
Ceskan bo‘lacH

Ax+By+Cr+0=0 ntuniiy len8latant8 xm&8ly xollan:

A=0; Bu bolcla, lek18Hk OX o ‘yl8a parallel;

B=0; bu bollla, ceMlkHk OY o ‘ul8a parallel;

C=0; v bollla, 1ek18/Mk 02 0‘al8a parallel;

3=0; Bu bollla, Cekl8HK koorcHnac bosblllan oYacH;

A=B=0; u bollla, leiisik 02 0‘~18a perpencHkulyar (XOY
Cekl8HSE18a parallel);

A=C=0; bu bollla, CKl8/IK OY o ‘ul8a perpencHkulyar (X 02
lek18H818a parallel);

B=C=0; 1 bolcla lek18Hk OX 0°‘yl8a perpenclknlyar (Y 02
lek18H8I8a parallel);
0; v bollla, lek18Hk OX o ‘yllan oYacH,;
0; bu bollla, (exl8Hk OY o”~LUan oYacl;
0; bu bollla, lexk18/k 02 o~Lan oYacl;
0=0; v bollla, leki8Hk XOY (2=0) 1ekl8MEl bMan
n8lta-n8l LUbacH;

A=C=3=0; ™ bollla, leki8Hk X 02 (¥Y=0) CeIBH8l blan
n8lta-n8l Likbacl;

A=b
B=b
C=3
A=B
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B-C=0--M: bn 1k>)cla, 1lcklklMk Y 07. (X=0) IckIully, bWNan
MnM.na-mM (n.yHall.

Aaar mTuTtly lenflutacla OTK) nmo'ka. (cncknnan) -O vya
bo “1b.

N+ 7 ~-1
a b ¢

ua eya boMari2.

(bn ercla. a=-0/A. b=-0/B, C=-0/C.) Bwu (ek Hkuwny
kcmnakaaa Ixba(an lenmulaTtakl iteyWacll; a, b, ¢ lar ceklyllknin<
OX. OY. 02 o'ylar bHan kemxH”an nuu(alan.

A, x+B|Y+C ,2+1)|=0 \;a ATX+BTY+CT17+0n lek1AHKKN'
oraykkan bwurcHak

AA, +B.B, +C.C
co8(p= . -——- L-temmeme e b,

YAx +Bx+C,)+ A, +B, +C*¥

Nortmla blMlan anluiacH.
1kl (ekisHkmng parallelllk kHaria

A ,/A2=B ,/B2=C ,/C2.
PerpencHkulyarHk blarH

A,A,+B,BT+C ,C2=0.
M O(xn. vy,, 20) nuc](aclan Ax+By+Cr+0=0 leklklMNkkacba

Takofa

_ |AX,, + Byn+ cro+ P\

Mmn2+ B2+ C2
fortula bllan anlulanacrl.
Buncla (ekixIMkmlk nortal £en8latazl8a Mn(x0, y0, x0)
nuylaning koorclna(alannl c]o’yilb, na(yanT£ ab5olymn( ulyTtau
olMnaan.

MO(x0, y0, 20) nuu(aclan oMb, N =Al+ B/ + CkK yekcor*a
perpenclkunlyar (eklbHk (en”aTaii
A(X-X,,)+B(y-yn)+C(2-2u)=0
KO ‘rir8bcla boYacrl.
Benl8an M, (X,, ¥,,3,),1/2(x2,>2,-2), M y{xy,yb,TYy) nch

n1c]l:aclan o ‘wycH1 (ekl.ulMk (en8laTta81l



X —X, Y-¥Y} r-r,
X, - X y2- M r2—r, =0
X3 m ovs- >

To‘s§‘n Cbl21d

To'§n chbizayw 1KK| 1ek3HKMIME kesisH8an cHizis:1 (leb
uarasb rnutlan:

FrM~x+ BN+ CM+0, =0
{A2x+B2y+C2r+B2=0

Wa M](x,, v, I,), M,(x2 y2 2|) nnraidan o ‘wycH1 10§ ‘n
CHi21L] len8lata5l:

X- X1 _ Y-yl _ 2-2,
X2 -x1 Y2-Y1 22-21

M[(X|, vy, 2, nuu(aéan o‘nb, 5=H+T] +nK yeklor§a
parallel HO‘§ ‘n cHi219TN§ kanmonik len8latabl:

X-Xx» = Y=Y =r~rl
1 T n
Xus518ly Holcla, wnl umyl(la8lcHa:

X'X] =Yy-y, _2- 2!
co3a co8(3 coasy

Yoo15H TuTKT, bu ercla, a, p,y Ne‘§‘n cHliyning o~ lar

bHan  (asHkH  Lj118n  burcHaklan. To‘8§‘m  cHiziutn§
yo‘nalnrmycH1 ko8lnu$lan
T

co3a= 7 A,GB(S: 13

+T" +n +T1'" +n +7~+n

Nortmlalar bHan anluylanacH.
KanoTtk len8latalar8a | parateH «klnnb, paraTeTk
len8lartalar8a keHsH tTuTkln:
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X = I+ x.
y =T1+ 3,
r=nmr+r,

Kanonlk lenf£latalar bllan berlM8an

1kkl HO‘§‘n cbl21n
orasilcla8l burcbak

N\ N
CO3h 172 + 1™nb + N2
+T2+n2p12+ +0

1kkr 10'§‘n cbi21yning parallelHk 3barii:
wi1iz=r1,/1t2=n,/n2.

lkkx 108 ‘n cbi21”Tn§ perpeniilknlyarHk kbarH:
112 + rn™nb + n,n2 = 0.
(X-x~N~y-y™TUr-x )/ W8n cbizig ya Ax+By+Cr+0=0
1eKisHK ora51(1a81 burcbak Nortnla8l ¥

Al+ BT +Cn
5l ¢ =

VA2+B +C2-VR2+T12+n2
(en8Mkclan (opllacH.

To‘8‘n cbizill ya cek1SHKN1ME perpenc/ikulyarllk xbarlT:

Al+BT1+Cn=0.
To‘8‘n cbizil] ya 1ek15Hkn1ME paraHelllk 3barii:
A/1=B/T=C/n.
X- X =2, g
KO8 ‘n CURINTTE Ax+By+C2+b=0
1 T n

iek1slK bMan  keb15b15b nuunwiT 10p1Bb ncbun  wlarmingl
Cen§lara5l blr8a ecHHacH, buniia to ‘8 ‘n clUr™tng

Xx =H+ x0
y=T1[+Yy0
2=T1+ 20

ko‘nni5bclagl parate(nk [en8latabSlclan loyclalanlnSb Kerak.

a) A8ar A1+BT+Cn?tH0 bo'l5a, HO'§‘n clPll, lex15Mknl
KeMacrT.
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b) Nicir A1+BT1+Cn-0.
FO'In CHI21Q (ek“HKKa parallel.

\r} Auar Al+BT1+Cn=0, AX* +By* + (/(*+ Q=0 bo 1M
to ‘e11 cHXY 1ekixlkca yotc!;.

N\x(+ +C2"+ 070 bo IML

1kklncbl larlibH 81rllar. 8lera

Oekall koorcHnala kl.yletamcla Ttarkarl C(a,b,c) ya racHb1 r
boYyan “lera

(x-a):+(y-b):+(2-c):=r2
len8larta bllan anlC]lamacll.

AHar Tarka/ KoorcHnalalboiHLllla XOKa, len8lara

X-ty+r-=
Ko ‘rixHlcla boYacH.

81Hn(1rlk 81rllar ya IkkincM (arHbH konux

F(x,y)=0) ren«flta [laxocla yaxoYcH8l 02 o’ul8a parallel
00‘Ypan xlnclrlk Kirfml HAoclalaycH. 5Hwun8a o’xxHaaH F(x,/.)=0

yauo\'cllMm QY o'c]lya, f(y,/)=0 OX o’ul8a parallel boUxan
xLnclnk ST 1Moclalayci

IkkIncH1 TrnblM kMnclrlk 8lrrlarnln« Kanonlk len8laTtalan:

T \Y% .
— +——=1 -elldpunk kllnclr,
cr 1r 1

v r

—T-yr =1 -»lperboHk xLnclr;
y:=2px -paraboHk xLnclr.
brcHala  allinclnnng  yakoYcHWan 02 o’cli§a  parallel.
yo'nalnw\'cHw eqa, XOY TekraMN”1cla yolllYcH1 1kktclu (arnbH

eurl cHi2i¢q (ellpwu, 8lperbola, parabola). Farocla e«n cHI!2]m
IKKIl uyillnine ke.mxHyan cH1rl 'i cleb uwara®H TnTkln.

Makalan, ellpMk 5lnclrnlng yo’nalirmyYcH1x!, ya’ml XOY
lek!5MN8§1cla8l elllp* len§laTaxl
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X2 y2
T Ty
2= 0.

071 02, mcM koorclrlla bosbllla bo’18an 1kklncbl larmbll
konuk Cen8lara8l nkbbu

2 2 2
7\ +N A =0
a2 b2 «c2
kKo’nt$bc]a bo’lacH xuiticH 8bnn8a o’x8badb,
X2 y2 r2 X2 2 12
— - = +— -0, r+Tr+T-0
a b c a b c

larwng o’slarl 103 raYxsbitla OY, OX lar LLzoMaracM.

AylanTa 8l 1kxincll larHbH 8114

Elbp8, 8lperbola, parabolanll§ o’r 3HNTeCnya o’y alloliiia
aylaniSbiclan bosn! bo’l8n 1kklncbl (ariibH aylanta sill

len8laTalanw Kelrarrue :

x2+y2 ?2 N
——-7— +— =l-aylanTta ellp3oll, bu eria, aylanl8b

a~ c~
0’21 02. )
X'_) + y';L 2
—_— - — = - aylanta bH pallaH §lperbololcl,
a~ c~
aylanl8b o’sl 02 (02 8lperbolant§ TaybuT 0’ql).
X2+>702 22
— T=-1 - aylanta 1kla palaH 8lperbololcl,
a~ C

aylanl8b o~1 02 (8lperbolant§ ba™” iy 0’a1).

X2+y2=2pr - aylanta parabololcl.

1kklncbl larfbH aylanTta SUtlar utuTly KO ‘nNl8bclagl
1kkincbl CarlbH 81Mlarning bususy boHEN::

X2y 22°
— +TT+* =1 - ellp3oLLl;
a~ b ¢
X2 y2 22
~ +Tb T - ‘(‘:T = - bk palaH §lperbolol(l;
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Y 2
Tr~~ =-1 - 1KK1 pallaH §lperbololcl;

X Yy~
— += =27 (p>0,a>0) - ellpiik parabololcl.

P A

Bun KOTa Wcekrnclld Cariibll 8lilar(lan, 1kklncbl lariibH wuclla
slnar (elUplik, §lperboHk, paraboHk) Vclncll larHbH konus6an
LWebuan yana blia ikkinclld CarnbH 81t - §iperboHk parabololcl
Tay]uo:

— - — =2r (p>0, #>0)
P A
S5bunclay MUb, 9 la HexklrcHL larHbBA 8Irt Tay]ucl.

2-8. MATEMAT1K A*AbK6A KI1LL8b

Funk$iya. ASos1y eleten(ar Awk5lyalar yn ylarnwg
xo$$alan

Kalblonmal ya 1rral510nal 80mlar  ba™illy 50nlar rlieyHacH.
Barcba bagilhy 50nlar HO‘plart K bllan bel8HanacH. Har LUr
ba™Aly 50rrl 50nlar o’alcla8l mmulacla raByMaBb TUTK LW .

X ya ¥ Hckka bo’8b bo’lta8an HO'plarlar boUsT. A8ar X
lo’platning bar bk x eletenH8a bkor atpg uolcla8a a508an Y
Mn8 ya8ona eletenin y To03 Keka, M boMa, X lo’plarcla
ulytallar LUrplatl Y bo’l8an nTk8ya yokl ak8lanlw8b
berHgan eyMacH. Bunl Bbunitiay  yo2l8b  TuUTUN:

XeX, X - >Y yokl F:X->Y, bunia X nTkK5lyatn§

anluylatbb 5oba8l, Y To'plat esa. - 1"wnkblyanln§ Alytallar
LWrplaTtl iieyHacH. ASar y x-Tn§ IiTk5lya51 boYsa, n bollla
y=?(x) ko‘ntSbcla bat yorHacH. ' Mmnk5lyanln§ atalat$b
&ba8l 0(£) blMlan, uylyrallar lo’plart e3a, E(IN) bWan
bel§HamacH. O(lcHy xolar6a [I'wnk5lyaning anlylanl8b 5oba8l:

Ja ,b[ lllleryal  (ocl™  oraH?), vya't  a<x<b 5barHT

NanoallanHwycbl x-nln8 ~lytallar HKO'platl; \a,b\ 5e8ten(;
(kesta  yok! yoply oraHy) ya’'nl a<x<b S5ballT
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oanoallanlluncb! x THM§ Lilyra(;lar £o’plari; \a,b\ (ya-It
0<x<b), yoks [a,b[ (ya’m! a<x<b) yanT Tleryal, cbekki2
if(er\Va'"  [a-rco[ (ya*T a<x<°°) vyokl J-o00,"[ (ya'ni -

0=<x<b) ynk!l ]-o0,+00[ (ya’T -CO<X< 0°). bu’ necba
.Trr\allar ya .yc8tenrlar KO’platl ya X.K.

Owuyicas: vnk$lyalar a$o$iy eletenlar 1mnk$lyalar cleyllacll:

1 x\=\a clara"all 1mnk$lya, buniia ae K

2. n=ax ko’r$allacbll 1unk$lya, bunéa a - blréan ZlaruM
1xWyony Tn$baC $on: a>0, a™ 1

3. y=lofax lo8anltlk 1mnk$lya, bunita a - blrclan MaruH xar
Manc3ay Tu$bal $om: a > 0, a” L

4, y=9%71X, y=co$X, y=18x, y=c18x, 1n8onoTelnk
lnnk$lyalar:

5. y=arc$inx, y=arcco$x, y=arcl8x, y=arccl8x le$kan
1n8onoTtelnk 1nnk$lyalar.

Eletenlar lunk$lyalar <leb a$o$ly eletertar Ilunk$lyalarclan
KO'n anlTelk atal ya 5upe02115lyala$b (ya’mi Turakkab
fnnk$lyalart bo$H pgll$b) ataHT cbekH 50n Tala uyo‘llaSb
yor<latl(la bo$H bo’lacHSan 1unk8lyalar§a aylllacH.

Haalaly 50M x nT§ ab5olyml alytan (tolinH) eletenlar
bo’lta8an 1mnk$lya8a T1$01 bo’Hb xlrtal uHacH:

n:,n:>0 a%

X,Xx <0 éa

4 - §eoTelnk nu”wnii nararitan $onlar o ‘wl<la koor<Hmala5l x
bo’18an mmulaclan koor<Hnmala bo$bl8acba bo’l8an Ta$ofa8a
ren§. Koor<Hmaralan (x,[(x)) bo’18an XOY leklSHk<lafl nu™lalar
KO'platl y=1(x) LUnk5lyanln§ §ralis1 éeyHacH, buniia xeO(1).

AS8ar xar uanclay xe 0(0 wcbun 1(-x)-I'(x) [To$ raYi$bita I(-
X)=-I'(x)] bo’1%a, anluylani$h $obabl nol8a wbbalan 51TTelnk
bo’18an M(x) Mnk5lya, u/1 (low) Tunk$lya eyHacH.

Nl Tunkblyatn§ 8raii81l orélmala o’yl8a Mi5balan,
Innk$lyaning 8rall§l - koorcllnala bo$lrSa mi$baian 51TTelnk
bo’)acl;. A8ar $bwnclay Tm$ba* T 50M T,n|'mcl bo’15akl, xeO (/1
V (x+T) eO (0 <la F(x+T)=I(x) (en8Hk ba”anka, I'(xX) Mnk$y>
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(layny £unk$iya c3eyrlacll Ko ‘rB8aiil8an xo88a8a eSa bo’38an en&
locblk wm3bal! 1 solh8a Mmnk8lyanln8 asosiy éayn 6eyllac/l.

8onH ke(Ta-kell klar, nlarnln§ Huw|1l

Funksiyawn8 nmu(acla8l cbekH M TaMTHIM8 l1a'nii:

A8ar wxMyony kKicbxk 8 > 0 wucHun 3Hunitay 8(e)>0 3o0n
10pHsaki, Ix-a |<8 bo‘l8ncla, IF(X)-A lI<e 1en8si2HK kcHb
cM”3a, x— a éa A sow [(x) Imnksiyanin8 HT1H ieyHacH ya
unyi€a8icHa yorHaé!: H_)E)/(n)=l'l. A8ar Ix | > N
bo‘l18an<la I F(x)-A I<e bo‘lsa H_1/(x) = A (leb yorHaii!.

A8ar HT/(x) =0 (yokr HTF(n) =<») bo‘lza, F(x

T9n X—>n

Mmnk3iya ( yokl F(x) ) cbek3i2 Klcblk (cbek3iz kaKa) 6eyHacH.
Xx—>a bo‘18an(la, blr yaytOa 0 yokl  8a TH1luycbl 2 ra £(x)
F(x
ya p(x) Mmnkslyalar ucHun H T---E--)-= 1 bo*l3a, bu £unkslyalar
x=a d(x)
ekylyalet lieyHacH ya £(x)~h(x) ko ‘nnlsH<la yorHacH.
Eletetar unkslyanln§ blror nugla(la8l HTLU ATk51yatn§
3bn nuylacias: Shyrtaii8a len8: HTt/(n:) =/(a). x— a (a=0
n—g

yok! a=<») bo‘18ancla 5unk3lyanlMg HTLU T bl3oblasb(la yl<la8l
at"tasHklar8a keH"b Tt n:

0o0-00 00 =0, —, 1“ 0°, «>0.
0

Bu anlpra$liklarnl ocb13bTn8 oécHy wm3uMan:

1) AnwtasHkka oHb kelacl8an Ko ‘pay(:mycbl8a Lisuantsb.

2) (x— oo <la ko‘pbacHarmng§ nisbaH benl$a) 3ura! ya
Tabra]ni ar8mTtenining en8 ymn”on claraja518a bo‘H$b.

3) Cbek$12 kKkblk ya cbek3xr ka«a ekyl\alet.larw o ‘llasb

4) Bcklla a™oyib Htlaréan Foyclalanl8n



$ra«(n-) _

250 | vya a(lﬁ)go(l+ a(x))af) =e.

Funk8lyanws§ n21nk8121181

AS8ar
1 F(X) 1wnkblya <7nnlacla atuylan8an;

2. M1y (x) =/(a)
n—n

bo‘lka, n bollla, Ax) 1'vnk8lya a nuulllitia n21mk812 ieylacli.
A8ar r-'jf(io’(“ =/(a - 0) (j.KIX(TJrO/(x) =/(a +0)) boba, u

bolWa, IMX) Mnkblya a niYacla cbapclan (0 ‘nSclan) vrivk812 clewtcll

A8Sarcla [wunksiyatn§ anlulanl8b 8oba8lcla8l a nw"Caita
m21vk812Mk 8barH bwurea, bu mu*Ca [unksiyanTt8 wurnllsb
nuuzas: GeylMacl.

A8arcla n[_l>(T(0/(x)=/(a—O) ya ,qI:IJIOT+0/(X):/(a + 0)

Wnuidar Tay)ucl bo‘Hb, lelan (@), M(a-0), M(a+0) 8onlar o ‘raro len§
bo‘ltadalar bu bolcla a nuula 1-wr urmbsb mallbl cleywbdA

1-Uur Wb nellaal wraiisb TUTKT bo‘l8n mvlAb Tkuasbl
cley/bdA a8arcla (a-0)=l(a+0>*T(a) bo‘ka, 1-LLr nrnbsb nuslas: 3akraxb
we]Coesr ckyMiclT a8l'cla M(a-0)"M(a+0) bo‘lza (a-0)-I'(a+0) aylrra8a
Mnkeryanwué a naylacla8l 8akra$hb ulytall cleywhdi

1-1r urvlNsb nuulasr bo‘lta8an bo8lkja uruA"b nutlalan 2-
Tr wnHxb Tulalan éeyacli.

BIr ofanw A L vnk8lyanin§ MilMeren8lal M$obl

y=I(x) Munkitywwa X boylcba bo8/ES1 cleb, nkeiya orlATnax!
On mne wyuwnteTt onbnnadl JIx 8a T8bainT8§ ar8urenl; ortrrabl
Ax->0 cla»l MTw8a ayllhc ya 1a’nl8a a3o3an upylcla8lcha yorliackt:

[ (; = — =
C A A0

Hc\8Mawn§ §eote!nk Ta’modl: y=r(x) Mnksiya 8rali8i8a x
mrctacla o‘rkarl8an umwntanlng burebak koel Wisienu8a Cen§,

ya’'w y'-18a. HoslMa y=r(x) [wunksiyaning X nmuracla8l
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0 ‘28ankb

1.

4).

le2ME1CUr.
cMiTeren8lalla.ub cleyllacll.

Ho3zlMan!

Wprkb  aTafll Munk«lyani

Ho8Mawn§ as808ly yol(Jala.n:

(mx V) =n'ty'.

C-1 =

Ho8Malar Jac!\'all:

1),

2.

9.

10.

11.

12.

C'=0;

(xT)'= nr-x""

(n/x)' = —n=.
2n/x

r—1i=—

Ay A X

(ex)" =ex.

(ax) '=axlna.

(Inx)' =—
X

(louax)' = x_% .

(TXx)" = co5x.

(co8x)' =-8T1x.

{1px)'= 1
c032X
(c(ax)r=-
5111 *

(Cn)'=C/. 3).

Gn-Y Y- e

I3qu(x)1=/;;[n(x)]-n;(A-)

1:1;

13. (arc51nx)' =-7=1==r.
VI-x2

14. (arccob5A)' =— . |
n11-x2

15. (arcgpx)' = 1—+I_)l,(

1

16. (arcapgx)' = ------—
( AX) B—X'T

X XA
17. (3kx)'= © ° = CAX.
y
-x V

18. (cﬂx)':[e—z-e_— 1 —31xx.

19. (INx) =14 jl=- ~-

VeJIx cb X
. (cHx\ 1
20. (cNex)'= \3RX) =gl
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OBbkonnas Awik3gyanwu3 bo$3ast

F(x,y)=0 o3bkorwax [vnk8lyanln§ bo511a8li lopl8b wcbun
len8HkN1M8§ Ikkl HOtoniclan y-nl x-nin§ Funkblya5l ekanH81nl
Ko‘rcla Qd8an bollla x bo‘ylcba bo3Ha oHnacH ya bo511 bo‘18an
len8Hkclan y'toplla(H.

ParaTeAnk  ko‘nw8biia  benl§an  nk<yaiaTT§

b08Yabl
A8ar Funkblya pauyl(la§l paraweTk Ko‘nnlSbcla benl8an
boYka:

/ )91
x=(0, y=u/(0; n boMa yx =-7 «
X,

1llranTa (en8iaTasl

A8ar e8n cM2lL, y=I(x) len8lata OlM}aH benl8an bo‘l15a, u
bollla, I(x0)=1éa, bu ercla a OX oYpnw§ TusbaC
yO‘naH5bl bHan x0 mtMacla e§n ¢cbT”*a oUkarl17an urunta
orab1(1a81 burcbak.

y=I'(x) e8m cbl21"9a MO(x0,y0) mmu lléa oYkarH8an
urnnta len8latabl: y -y 0={"(x0)(x - x0).

Yuuon larllbn bo$Malar

y=I(x) Iwnkblyawns 1kklncbl larHbH boS5Ha8l c3b wnlng
blnnclin lalilbH boSHa51l(lan oHnSan bo8Ha8l8a ayiilacH ya y*

bHan bel8HanacH. y=I"(x) Mnk5lyanln8 wcblncbl CarvibH boSHa51
(b wuning YcWncM CarmibH  bo8Ha5l(lan oHn8an bo8Ha8l8a
aycHacb baTtéa y" bHan bel8HanacH ya bokaro.

A8ar Tunkblya umylcla8l paratelnk Ko‘nwdbcla benl8an
bo‘15a
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=p(1), y=1|/(0; n bollla, y"X= - "X =
x=(1), y=1/(0; »n bollla, y"x L>L(’K y" X X ya

bokaro.

boplal MolLlast

0
(— yokl * Ko ‘nrwb(lagl awytasbWarw ocllsb).
0 co

2-lL1 cbeks3l2 kkblk rwuclor yokl cbek$l2 kaita Tic]clor
ni8ba(lwn§ Hrw(l nlarwng bosHalan nl8ba(;larting HTlii8a Cens,
ya’w
MTi>=nTEM =aA.
x>a(x) ®'(x)

Funksiyaw lexk$LLn$b

A8ar x0 mniKhanT8 ecarH klcblk a(roiicla IM(x)<T (x0) yokl

F(x)>T(x0) (en8812Hklar ba“arli3a, (X) Munksiya X0 TkLlaéa

Tak8lrn 1 yola rmwtuTEa e8a bo‘lacH (Tax. yokl TT.).
FunksiyanTt§ TakeiTuw ya rwnltutlan J1TKsiyanT§

ek8fretutlarl ieyHacH. Eksirewuntning rarmny 3barH: a8ar x0
Mx) TIwnkeiyanin8 ek8(retut muA(jas1 bo‘ba, w  bollla,
MN(x0) =0, yok:i B4 nu™tba bosHa Tay]ucl bo‘lraycH.

Ek3Cretutwng e(arb 3barH: a8ar I'(x) xO0 nuy(;amn§ cbap
FOTowiian o‘n§ loTowfa o°‘[18bcla o ‘T 1sborasilt Tuaballlan
Tanly8a 0°‘28arHr5a, 3bm nu\laiia Munksiya Tak3lTmT8a e8a
bo‘lacH a8ar cbapclan o0°‘ng8a 0°‘8bcla IM'(x) wn§ 13boras:

Taniyinan Tu8bal8a o “28arga, [wnksiya 3bu  mY(acla
TuuTUT8a ega bo‘lacH

A8ar (a,b) Nn§ batTta nmualalancla '(x) <0 bo‘lza, 3bm
1lteryalcla y = M(x) MakBlyardr8 8rafls: uayany bo‘lacH, a8ar
(ab) Mn8 batrta nn*Calancla IM'(x) >0 bo‘lsa, 3bu 1n(eryalcla
y = I(X) Mvnksiyawn§ S8raiis: boiy bo‘lacH 1121vk812 'vink3rya
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8ral8bm:}.u, “ayany cp.uTill  bollcl d¢gmTnckT ajral&an TKua
bunl'81'. nuamc< boMacH. bu nucllacla ' (x) = 0 boMacll.

y=k\+b HO'yTl c!/id y=I(x) Funkklya 8§ral§iMM« o§‘ra
axlrnplolaul clcyHacH. Bu ercla.

K=Ht— b= HT(I(x) - Kx).
kK=() bo‘l8ancla y=b boYacH, bwu eor*ronnf a.ultpcol[a
cleyHacll. A«ar HT (X)) =co yokl HT (X)) =co boUxa, x=a
y « X~‘*;«<)() yokL \HT (x)

H0)
OY; n CIHAC] yernka! ax!TptOla cleyHacrll.

3-8. BIK 0 26AKLYC111bl FLWLIK81YAM1UC HOTECKABL!
AwsnaTta8 1nle8ral

Ayar 1,(x) = T'(x) bolHa, F(x) Tunblya (x) 'wnkulyanln”

bokHUTUMc  Tukvilys8lL  cleybedl  Aear F(x) Twnkmya [(x)

MnkmyanTty bo™kryUcll TunkMyaws bo‘ba . 1n Holcla, £(x) + C

Natr IxeMlan”'icN Muwkmyamcl . F(x)  Funkkyaning  awgrax

illkerall cleb mn!ng barcdra b(«lan<:‘lcHlan HO'platl8a aynlacll ya
cwy'claylc/b be!”MamacH ] M(x)clx = F(x) + C .

Mle8ralla8b "o1(a1an:

2. cKM(x)iix) =[(x)clx.

3. \cIF(x) =F(x) +C.

4. |«I'(X)(1x =a|/(x)c/x.

5. \D\(X)£1'x)]clx= |/, (n')e/xt [/,(x)c/x.
0. Auar [’(u)cix = F(x)+C \a u = <p(x) bo‘lxa

n Holcla, Jr(n)cim = F(n) + C .



ATaTta3s Tle8rallar ~agyal

I. Jelx = x +C. VoI |3T xihix = -co3 x +C.
T+1
1. MXT G3X = +C TO-\. IX. |CO8XC1X = 31MX +C.
1 T +1
- 1
11 [— =1n|x[ +C. X. \7——c3x=1§x+C.
1x 11 am X
IV. [—— =arcl§x+C. Xl T Mx= cl8x+ |
Yy +x7 co3 X
r c3x ,
V. , =arc3tx +C. X Il T$bxclx = cbx + C.
nl-x2
V1 lexclx =ex +C. X 111 |cb<3x = 3bx + C
VIl Nax(Ix = — +C.
n 1na
Ixllyony #Ttk8lyalarn Inle2ralla8bcla suyrc3a™! wmsuMariian
foyéalanllaél:
1. AS8ar Ir(x)(1x = F(x)+C boM3a, 7 boWa,
|"(ax + b)clx = —F(ax +b) + C boYacll, bu erihia, a ya b 1lar

Ixiiyony o‘28arTa8lar.
2. blWeTterwa! o3lM8a klnb3b:

[1"[ch (X)] =b’(x)cdlx = [T [ (x)] «€[cp (x)] = 1?7 (n)iinm cbuni
b '(x)éx = ckp(x), (v = (x)].

3. Bo‘laklab 1lle8rallasb Nrortmk3s!: lncly = ny- |yclm .

Oéalla, cly Wbcla wle§ralla8bcla ~lyTcbll k LI§TITnaycll8an sllb
canlab olTtacl. Bo ‘laklab Tcearallanaci™an MmnkSlyalar $71fwa. xmsn.van:

P(x)-e"\ P(x)-31nax, P(x)-co3ax, P(x)1lnx,
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P(x) sarcaTtx, P(x)earcl8x 1lar wtacH bu eréa, P(x) -

KO ‘pbacl
4, KaC810mal ka5rlarnl 1nleSrallasb:

P(x
K.(x) = —()— Ko‘pbacllar nil3ball berHean bo‘lsa, K(x)

A(x)
elewen(;ar kasrlar8a ajranlacH:
A Mx + M

ular Ko ‘nnlsbcla bo‘Hb, bun er<la
(x-a)T (X" +px+4)

T bulln Tnsba! 3o0mn.

| cIx=Alnx-a +C;
X —a

1
r Aclx 4G oTAL
(x-a)n T -1 (x-a)
<Ix 2 2x +
b mrcls P + C.
+px +4  NMda-p?2

5. 0 ’28awycbMarTt altabbHn5b nsu:
Bun n3mltng Ta’nosl x o‘28arycbklan | 0‘28awyc>XX8a o ‘bkb:
x=I(2). Ko‘p ncbraycH8an N'vnk3lyalar8a 3ranéan

altasbirilsblar kKo‘r3an3b TMTK1n.

ax + b ax+b
- vex +4 xFd =%
|K(x,n/a2- x2)éx, X = a-3iiu;
|K(x,n/a2+ x2)clx, X = a-18l;
) a
|K(x,n/x2—a2)eX, X =

|[K(81M x,co05x )clx,

bu erita, K - ralslomal Mmnk5lyanTt§ 3nnyob.
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Awpg Tle8r20
Auar F/7x) =T(x) Va F(x) busllangUcH [»b.l 'keuTaca
ur'mksEr boMsa. arbs 1teeraln! 1nl<oblasHcla HyTon-beybn!s

ForTulasal
b

IF(x)clx - F(b) - F(a)

a

ko*nT8Hcla bo'lacH. Anly iTe8ra! >-a. x=b. y=0 AN
cbjl21™ar ya y=I(x) [Iwunksiya 8ral8" bllan cllccaralar.Ean
lrape[5lyanln2; ywuziua len§, a8ar (X) > 0 bo‘lsa, «+» 1sHora
bHan, M'(x) < 0 bo‘lsa uiHora bWan oHnacH.

XoBTa3 Tle8rallar.

Cbes8ara8l cbek$!2 xo3Ta3 1M(e§rallar
b

A8ar b1 |F(X)<lx bTtlc Ta\')ucl bo‘15, bu bTl( (X)

Mvnkeiyaning [a,+°0) cla§l xo3Ta3 [nrearall beylacH \a

+ao b

IF(x)clx = b1 |[F(X)clx ko ‘nnl5bcla yorMach.
b
Xuckll 5bmnlng(lek, a8ar bt [[(x)éx bTtlc Tay]ucl boYsa,
a—> Yy

a

bu btlc (X) Tunksiyanil@  (-°°,b] cla8l xobTab 1meSrab
b b

geyMacb ya |F(x)éx = bT |F(X)clx ko‘nnl5béa yorMacb. AS8ar

-00 a

o‘n§ LWTonMa Lr8an bTk cbekb bo‘lsa, u bolcla 1mle8ral
yaulnlasbuycHl xo3Ta3 1teSral IleylMacH, ak3 bolcla, 1nle§ral
n2o0"lasbuycbl (3eyllach.

Cbeks812 inTk8lyalarnwg§ xo3Ta3 lnle§rallan

Mx) Mvnk3lya a < x < ¢ orab”éa anlylan8an ya m21mk312
bo‘l3ln, x=c bo‘l8anéa e3a yok! anluylanTta8an, yok: mrll5b8a
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e§a bo‘l9/ML Bunéay boMa, F(x) Funk$lyawn§ a < x < ¢
C c-e

orabsic'a§l Tlefrab [F(x)éx = HT |1"(X)ix  ko‘nT$bcla

yo21lach.

AS8ar f(x) unk$ya (a,c) M8 cbap ncbMa mxlvkb bo‘1%a,
n boMa |F(X)clx = HT |F(X)<3x .

A8ar o‘n§ otonéa LIr8an HTu cbekH bo‘l$a, n bollla,
1nle8ral yaulnla$buycbl xo$T1a$ 1nleSral (3eyHacH, ak$ bollla
w(:eral wn2oula$buycbl cleyMac. A8ar TI(x) Funk$iya [a,c]
Ke$ta 1cblcla8l blror x0 nuMacla urlukH bo‘1%a, m boWUa,

1nleSral 1kk1 1nleéral y18‘IncHBL ko‘nw$bcla  yorHacH:

[T (x)clx= |F(x)éx+ | (x)(1x.

4-8§. KO’P 0 2CANLUYCb1IMN FNKK81YABbAK

1. A8ar bkor O HOplatnw8 bal' BIr (x,,x2. . . x,) eleTeni8a
bkor goMa blan E lo‘platcla8l yaSona n baulaly $on 10$ so‘ylA2an
bo‘l$a, m boMMa, 3 Ilo‘plaTéa n o‘r8arnycbTwg Tiwk$lyasl
atulanfan eyVlacH ya unylcla§lcba yorllacH: n= n(x,,x2. . . xr.

2. M(X[,X2,. . . xi) nn™la £umnk$lyawn§ at™law$b $oba$l(la
MOQ(x0,x0,. . . x0) nn™la8a IxHyony wu$umllla 1nH18ancla

Ml—_|>{/|0M(M) = n(Mo)

len§HK o‘nnH bo‘l$a, n= n(x,,x2. .. xn nk$lya

MO(x0,x0,. . . x0) nuuraga nrlnk$l2 cleyHacll.

3. u= n(x,x2. . . xn) Funk$lyatn§ x, o ‘28armycll bo‘ylcba
xn$n$ly bo$Ha$l

31= yran = N 1tu(x|+ 4x,.X;,...,X,)
3%, AX, O¥1-*0 Ox,

(en8Hk bllan anlulanacH.
Xu3cH $buwn8clek, so0l8an ar8uten(:lar bo‘ylcba bat
xn$n$ly bo$Halar [opllacH.
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Ax’Mxﬁf...,qua
ocla n - lariilbH xm3mSly bo5Matng mtutly orwumla8l, bu
era K,+k2+. .. +KT=n ya 1</~ <n, 1<]<T.

5-§. ObblY B1FFEKE"81Ab TE1UCI1AMABAK

1. ErkH o‘r8armycHl x, nmota’lumu IiTk5lya y ya uTn§
bosHakn y', y", .. y(@ lar oraficlas1 bo8‘lar8b8a
cH1Teren5lal len8laTa iieyHacH ya umylllasa ko ‘nnl8b(la yorHacH:

F(ny,ylyy",---yy(n)) = 0
Brncll CambH (Hferen8lal Cen8lata F(x,y,y) =0

Ko‘nnl8b(la yorHacH. Bwu len8lataning x=x0 Iias1 y=y0
bo8blan§‘lcb SbaHnl “anoallanHwycbl xm8n5ly yecllniin! Coprsb
Ta8ala81 Ko3M TaB8ala8l iieylla(H.

Benl8an cHHeren5lal Cen8lata y=((X) yecblnHning XOY
lek15HK(la cbwl18an S8§raiist bu len8latatn§ 1nfeSral e&n
cbi21s1 (leyHa(H.

2.y'+P(xX)y =0(x) ko‘nnl5b(1a81 len§lata btncbl larHbH
cb121”"H (HAerensAa! {en8&larta (leyHacH. A8ar 0(x) = 0 bo‘l54,
bH _pn8H, a8ar 0(x) *0 bo“l8, bH ]JT8H bo‘lTa8an
<Hfleren5lal Cen8larta «3eyHalll BH Jw5H len8latawuing ntutly
yecb1Tl o ‘28awycbMarT ajraf8b yo‘H blMan wpMacH. Bxr "T3H
bo‘lta8an len8latanln§ wutunHy yecMT1 e3a bH ]ilBH
len8latanln§ wntuTly yecllriclan ixHyony o‘r8arta8 C 7
yarlal;8lyala8b yoréatl(la topHacl yoll y = wne+V ko‘nw8bcla
altakbun8b yoriarwita HpllacH.

3yM =r(x,y',...y(n1)) Tren8lata n-lriiblA (IHTererBlal

len§lata bo'Hb, MWn§ J1-*0) =/1>A-*0) =/>....Y ~ 1)) ="'

boS5blan§‘lcb Sharllarml  ~anoamvanHwyclldl y=¢(x) yecbHTT
KOpisb TaB8ala8l Koslll Ta8ala81 Heyllacl. n-rariibH (HAcren8lal
len8latanT8 nTtnTly yeclUrT vy = (p(x,cxC2,....c,) KO‘Nw5Sb(la

bo*lacH
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4) 0°’r8arta8 «koell15lenll, n-lariibH, cbi2iuH, bH ]in8H
("Aeren5lal len8laTta benl8an bobT:

yMaryI'r L +any=0,

bu eritia, a,, a2 ... ,an-lar o‘r8arta8 8onlar.

Bun Cen8latant8 wmTtuTxy yecbltinl Copldb wucbun uwwn§
lvnclarenlal yecbltlar 518letablnT topisb eCarHclr. n - CarHbb
c!|1Terenalal (en8lata bo‘l8n MoMa l:'wnclatenl;al 515(eta n la
cnizluH erkl nusmety yecllrlarclan !bora(; bo‘lacH 11tutly
yecblT vy, y;, . . . Y, Ccbi2a™1 erkl xu8m5ly yecbltlarnlng
cb12:1™H koTb;nablya51 51FaHéa yorllacll: y=c/y!+cy2+. . . +cryn

5)YN+3y'm] +ay'm +... +ary = /(A)n-larHbH, o°‘r§arta8
koellligieniH, blr JI'BM bo‘lta8an cbwuyH len§lata benl8an boYsrT.
Bun ren8lata8a 7108 blr JlmH o'28anna5  koellBlen{ll
yO+a,y(n)+azy(n 2)+...+any =0 len8latant§ wutuTly
yecMTl y bo‘18T. Il boMa o“8artas koell5lenll, brr ~n3M

bo‘lta8an len8latanTE uTnTly yecbltl y =y + y° Ko‘nT8bcla

12lanacH, bu ercla, y° - blr *n3l bo‘lta8an len8latatn§ xm5ubly
yecbltl. 0 ’28arta5  koellll5lenlH, blr JIrBH bo‘lta8an
len§latant§ xm3mery yecb]Tilh KQpl5b ncbun, noaty, koelll18lenllar
wournl ~o‘Nayrt2. Bu wmsul o‘n§ (oToni Tax3aum3 Ko‘TT8bcla
bo‘18an len8latalar mcbun (arMy ~LLinacH. Bunéa xwususiy yecbTTn!
0‘n8 Cotonnilg 8bakl8a 0 ‘x3ba8b 3baMiia 1xlalll Kerak.

6) '(H:Tlxiy)
Yo p(xy)
CK

Ko‘nnl3bcla§l 8l8leta8a LTeren8lal len8§latalaTtT§ noraral
515leTaszl éeyHa”!, bu eriia, X ya y lar not&’1uT JlTk3lyalar.

0 'r8arTas koelll13lenlH  2-la  clUr™uH LLLLIyeren3lal
len8laTalar 3151;eTabl “myMa8l Ko‘nT3b8a e8a:
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bn eréa, a™- 1lar o‘r8arwa5 80nlar.
Bu 8l8lewaw waln$a ko‘nnl8b(la umyHlag§lcHa:

N = A-X

y0213H wuwkin, bu yer6a,

Acxn
4, ar DX oax g
na2l azy @ vy
vdly

818lewawing yecblr Tl X =p,ex; y=p2eX ko‘nwdbcla
Ncbrart2. X ya y salytallarnl len§latalar 815leta8l£a s0‘ylb,
p, , p2 lar8a TBballin cbl2luH al8ebralk len§laTtalar 818leTa8lMM
bo3l aManiir:

Ma, -A,)p, +alp2=0
la2P, +(a22-X)p2=0
Bu 88leTa nolllan faruH yecbltlar8a e8a bo‘H8bl ucbwun
nning 6elertlnann nol8a len§ bo‘H8bl Kerak:
a,, - X a
2 _y,
aZ_ a,/\ —A
Bu esa X 8a W8balan 2-larHbH alSbralk len§lata. mnlle
HH2ka-1 ba™luly, bar xH, koTpleks, karraH bo‘b8bl TUTKT.
1Marwn§ alytarlan8a ”~arab A Talrksawn§ xo3 yektworlarl
FOpHa(H ya wlar oruaH benl8an 313letatn8 mtmuTly yecMTlan
y0211aé1.

6-§. 8OM M YA F1/ITYK8KOMAb gATOMAK

l. n,+n2+...+wu,,+...=£n,, 3onH vakor (leyla(H.
A8ar 8n=Y"uk ~srtry yl§‘tcHnt§ Htlii 8 = HT 8§,
K=,
Tay)u(l bo‘l3a, 3onH uvawr yaulnla8buycbl (leyla(H ya 8-3onl
HAatorning y18‘In(Hsl (3eylMacH. ASar HT1ll Tay]ué boUYTasa,
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‘oenl8an 8o0mm galOr mxosababuycb] feylMacll. A—| wwun=0  sonH
—<

Mflor yartla$nunycbl bo'H8b1n1M§ raruny 3baTcHr. .
Muxbac baiiH sonH “atOrlar yaulnlasbl18blMing e(arH sbarlar:
(n,,>0):

v 4

a) Aear I_||'|T£ = K, (k » 0<==> bo‘lza u bolcla, > wun
— Y
n

n=1

ya ™ yn ualoHar blr ya*nla yaalnla8buycbl ya n2ogla8buycbl
n=1
o ‘lacH Mwusba! baéH sonll “aioHar oéaiia, “nyklasi satOr
w |
lan lasso$lanacH: — - a > 1 bo‘l8ancla yaslnla8bnycbl

n=1n~

ya a < 1 bo*‘l8ancla n2oula8bnycbl "ator bo‘lacH

b) OakTber aloTtaH:

HT 2 bosa, Y]un sawr A<l bo‘l§ancla
n—e 11 .
n n=1
yadlnla8buycbl, ”~ > 1 bo‘l8an<la mxoak3sbuYcll bo‘lacH ASar
N =1 bo‘l3a, yatoT1n8 ya91lnla8b18bTl bu aloTal blMan anlslab
boYTayLl.
XuiicH 8bun8a o ‘x$basb, Kosll alotaH Tay]ucl. Buniian
la8bsan 1nle8ral alotaH blMan bat uatOrTng yaslnlaSbuycbllI§1
1eKsbarllacll.

2. n,(x) +n2(x) +...tun(x) + ... Ko‘nT8bcla8l gAator§a

NTksona! uator éeylac, a0+ a,x + ax2+... + arx™ +... dawr

claralaH uator ieylacH. amlar “alOrwng§ koelll18lenllan. Oara™aH
uakorning yadalnla8bl8b 3o0basi Tarkari koorélmalalar bosblcla
bo‘l8an iteryaMan iborai. -K <lan +K 8acba bo‘18an 1nleryal8a
claralJaH uatorwng ya*lnla8bl5b inieryaH éeyMalll, bu T(eryal
Ibl<ta yor8an bar uanclay i nus(acla gatOr yauylnla8bacH, 3bwu
bMan b3r8a ab8olyu( ya’tla8bacH, wnTn§ la8bsarkla8l it
nMi(alarcla “"alOr wroslasbacH, K - clarajaH "alO 778§
ya*11a$b18b racHu3! lieylag! ya
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K = Hu
«n-1
fortnla blMan bl5oblanacb. bara™aH uatoHarw yasTk3biisb
mnieryaH 1cblcla bacHab cHI1Teren5lallasb ya rnCe’rallasb T Kan.

3. 21 éayrl I(x) runkslya ucbun Fure saton:

a0 ~ nsax . nax
|(x)X_——+ | AMNCO8 e Hb,, 81M -
2 £ v I " e

bu eréa,
1 ' nnx
a — cob—=& =1,2,3,...
0{r(X) gex, =123,
bn ="M (x)5T @, I'I:l,2,3,...
1nii Funkslya wcbun Furye ~aCon:
C a0 mX 2 ([ X
"(xf: -~N +27anc°8—r ; b,=0, an= —]|(x)c08—=&X,
"0 "

I =1
To” mnk8lyalar ncbun fure ~aCorn:

F(x) =X X 8§71 :are0, bn=- ]*I(x)517<1x,.

n=1 n % o £

7-8. KAKKAb1, EOK1 Cb1210MN WU TEOKAbbAK
1 AF(xy)<lxcly Wbcla8a rkk! o‘lcboyH 1nre8ral ieyllacH.

A8ar O 30ba a < x <b AX) <y < I(X) cla o‘r8ar3a, [

b /2(x)

0 ‘lcboyll TleSralw blsoblasb ||/ (x,>)clxcly = |ix |/(x, y)cly
o a /(0

Ko‘nni3béas: rkk! karrall 1nleSralnl bl8obla3b8a oHb keHmnacll.
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A8ar 3 30ba c <y <, pdy) < X < <p,y) cla 028ar8a, 1KK]

(| <P;<Tl)

0‘Icliof 1 ImleSralml blsoblasb yVyeixay = W2y /(.1 y)erx
r> r ®, (V)

KO ‘rlnl8bcla8l rkk) karraH 1teSralw bl8obla3b8a ollb kellnacrl.

( (V) H o RUY

cly | /(n, Scx=|c/n" |/(n', y)cly. Bu ercla )’ =d “(n')
c O\(y) a @ (n)

MvnkSlya x = o, 2Ay) 1unk8lya8a leskarl 1unk<;lyacllr.
Bu 1en8Mk blMan tle8ralla8b CalTcrw o 28arMnsb TUTK1N.

2. £2 Bobaia at”lang§an r(x,y,r) 1nnk8lyaclan
oflngan ncb o‘Ilcboyll 1M(;e8ralw b18obla8b
(2Any)
W/ (*>>"<)~clyclr = Ur/nrly |/ (X,y, Ncl<s ko ‘nmw8bcla8l
n O, N

1LLI;e8ralt bl8obla8b8a kelunlacll. bwu erita, M xy £2 - 5obawn§

XOY-1ek18Mkcla81 proek8lya8l, r=\|/,(x,y) ya r=p2x,y) lar £2
foxaw ywuuonctan ya pa8lclan cne8arala8an 8nllar {en§latalan.
1kkl o'lcboyll 1nle8ralS8a o ‘x5Ma8b wucb o ‘lcboyll 1n(;eSraléa
baTt 1lrveSralla&b lariibiMM o ‘r&artirbll rmmthn.

3. brncb! 1ur e§n cbl121”"H 1nleSral |1(X,y,2)c15 benl8an

(n

bo'Hb, a8ar | e8n cblrlu x=x(1), y=y(1), 2=2(1) (a < L < P )
paratelnk bolcla benlean bo‘l5a, unéa,

P~ [
AT(x,y)el5 = |[F(x(0,y(1),2(0)-yx'2(0 + y'2(0 + 2,2(0cK
M a

bo*lacll.
TrclMebl LLr esn cb1214l1 1nleSral

AP(X,y,2)éx+0(x,y,r)cly+ K(x,y,/)ér benl8an bo‘lb, a8ar

b-eyn Crhail x=x(1), y=y(1), 2=7.(0 (a < | < P ) parateCnk
boWa ben!§an boYsa, n bolcla
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[P(x,y,r)clx + <3(x,y,r)cly + K.(x,y,r)cl2 =

()
P
= [P(x(1),y(0,2(0)x" (01 mK2(x(0,¥(1)»2(1))y"(0™ +

a
+ K(x(1),y(1),2(1))2" (11
b o “lacll.
4. 11cb o ‘lcboyH Iinle§rallar yorcla T Ida:
a) JislIuMg V ba]t: ya unt§ M Ta83abl  umylcla§l
lortula yorclarl<3a bl5oblanacH:

M = |||y (X, y, N(xéyaz,

m

118T Ta85a81M1ng 21cbHSl;
b) blr JaMBM ]8T 1mersiya TOTeniu
bo‘ylcHa) “myl(1a8l Mortula yor(latl(la H18oblamacrT:

V = U|cixcyci2, bu erga, U
n

(tra8alan, 02 o~1

\y= |4 (x2+y2)(Ixclyé2.
n
8-§. KOMPBLEK3 OACTNKNYCbhbLW FLUKSIMYALIAK
NA2ALL¥A81

KoTplek8 8on8a bkor “onun

A8ar xar blr 2=x+1y
goll W=n+1y 103

yorclartcla blr yokl bk necHa koTplek8
Lo ‘ylnsan bo‘l8a,
\y = () = n+y = n(x,y) + 1Y (xy)
KoTpleks o “28armYcHLU Mvnksiya benl8an «3eylMack

A8ar w = () Ivnksiya urlvk812 HoslMa™a e8a boba, bu

INmnksiyan: anallnk cleylSHacll AnalHKIIKT Cek3HT3H wucHwn

uylcla8l eCarH ya rarmny 3sHall Tay]ucl:
an(x,y) = dy(x,y) am(x,y) 3y(x,Y)

ax ay ay ax
Bu 8Harclar baJanl8ancla HoslMa upyl(1a81 ortnla yoréanllpa

FOplacl:

5n +.5y 5y ,5m_5m ,5um_9y + .5y

AX0Xpoy<3yax<3dypyox
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9-§. EHTW ObbAK "A2AK1YAS81

EbuntoMar na2iirlya51ltn2 aso5ly L5buncbalanclan  birl
bo'lT15b boél5a cleb s1MOY (“nba) oYkaz13b maCyabliia, ya’'T
Taknn 3banlar taJtul atal8a o'bxsb! naluas™a ro‘y bensbl
TUTK1n boY8an bar clanclay akl18a aynlacll. Ta]nbawn§ naiyas:
bir ulytalH at”lanTta8an bollarcla bocHsa - LUsocHIy bocb3a
éeb alalacl, laJrlba e3a (a3ocbity la]jnba cleb alalacb. TasocMfy
la)nbalar bayMa 30T yunC8anltl2ga blr lauac ecarbcba ko'p
Tana rakrorlabb TuTKill bo‘l8n (becb bo‘lta8an<la naran
Mbaican) uynbalart kKo2(ta UhaTi2. Tab50élily lajnbanln§
TaCeTailk Toclebnl uwmab “mylcla8l elaplarnl o ‘r icbi8a olach:

a) eletenlar bocb5alar HO‘platl £2 - 111 T.LL5b;

b) benl8an la]nba mcbun elarl bo*l8an bocbSalar 51MA 55l
aansb;

y) 5bu boclrSalar silTi m3léa 17a’1lnut Sbanlatl uanoallanMruycbl
3onb LUnk3iya P - bo<313anlng ebMToHM: bensb.

Ho3b bo‘l8an (£2,9",P) - ucbbkTt eblltoMar faro3: cleb

atayrrnr.  £1 - eleten(;ar bocb3zalar lo‘platl cleb benl8an
123081y 1alnbacla ro‘y bensbl TWTKIn bo‘l8an barcba bn-
btni rac! elllycbl boélbalar HO‘platl8a ayllaél. O. - nin8
eletenllan o,, 1=1,2,. . .,n blMan belSManaél. n - e3a [ -
KO‘plaT eieTen(;ianning 3oni.

Ebntollk bocb3aiian obn8an 50nb LUnk3“ya. Ha”ilhy
0 28arnmYcbll LUnkSlyalar ar8uTeniinlng barcba slytaclanc'a
atlan8an bo‘b3bl 3ban bo‘lta8anM§l kabl, 2 HO‘platning
ixuyony o ‘plat o3lan ucbun ebitolnl at”lasb bar éolT
xaT TUTKIMN bo‘ltayél. To‘plat o3Man 31AanT cbeklasb8a
k0§ ‘n  Kel8an bolaréa, biz bu 51lnHaréan bocMsabr wn3néas!
atallar8a nlsbalan yopluH§1M1 lalab ef£aTl2.

boélsalar 81nMnl 3bu 3baruwarnl nararéa LU18an boléa, £2
FO‘plaTnT8 KO'plat o3Manéan L rari2.

P ebutoWl k wsocnsy boél3agan obn8an 3onb Wnk51ya
boTlb, ©” boészan!Ng ro‘'y bensb iwrkortning obekuy
éaralaslNiung 50nM xarak[en8iika3zlélr.

Mwurakkab boélsa yokl oécly8Ta boJl3a éeb I - eletenlar
bolllsalar o ‘platTlng8 Ixiiyony HO‘plat o03in8a ayilaél.
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HocH&alar ncb LUr8a ajraitlacll: ww™arrar, ro‘y bennaycb8an ya
Casocblly bo<[l3alar.

2. Ebiwolwng klasslk la’rlll: A bocMsanté ebHwoH iieb,
la]nbawng bu bocbeaw ro‘y bensbi8a (Julaybk cn8‘<3xrnych
elewetar bocb8alan 8ot T [Itn8, raJnbant8 barcba TuTKxnN
bo‘l8an 1en§ xTkonxyarb eleten(ar bocll5alan 5onl n  8a
nx8baii8a aymxrTxr:

p(a):F‘

8. HoclMsaning nl18bly cba8kOlasl:

HoclM3a ro‘y ber8an nalyalar 5omlllng asbga oYka2x18an
Jatl la]nbalar 50M18a T3bali8a bocb5ant§ mxsbxy cba$tO(asl
éeylaclT:

AY(A) = N

bu eréa, M - bocb5alarnlng ro‘y bensb 30T;
N - la]nbalartn§ Jawl BoLu.
8. Ebutolwn§ 8eotelnk la'nl;:
O. - n o‘lcboVb Eykbc! la2031un§ cbeklan8an tO‘platl
00'13w. Hocb3a cleb £2 nT8§ o°‘lcboylnl an!c/lab bo‘lacli8n
KO'plaw o3MT “arayrwr.9?cleb £2 niln§ barcba o‘lcboyga e8a

bo‘18an HO‘plat o51lan 31ninl bel§'laywl2. I boMs A
bocb5awng ebittob cleb umylcla8l8a ay{ariz:
A
IX(r2)

bu erga, L(A) - A KOplarTn§ o'lcbatl. (n-1 bo‘l8aniia
urunbk, n=2 bo‘l8ancla ynra, n=3 bo‘l8anga ba]r).

8. $banb ebbTollk:

A boélbanln8 B bocb3a ro‘y bercb <leS8an 3ball o03iiéa
bl5oblan8an ebiTolLI§] A bollizanll§ P(B) > 0 iia8l 3baiiH
ebnToll§!l ieb alalalll ya P(A/B) bHan bel8Hanacll:

P(B)
Bunéan e3a ebnwolllklarnl ko'paynn3b [ortulasl keHb
cli™acH:
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P(AB) = P(B)P(A/B).
8. To‘laeHiitollk 1"ortnla8l.
A, A2 .., A, lar bilzaHkita bo‘lwa8an HocHeakrnt" HO‘la
curmH1nl casHkA eisin \'a barcHa k-lar ucHun K(AK > 0 bo‘1$T.
n bolcln,

P(B) = YP(AK-P(B/AK.

K=1

8. HocH8alarnlng bo§‘T1"s12H8K

A8ar P(B) > 0 ya P(A/B) = P(A) boUsa a Holllzsa s
HocH8a8a bo8&‘Hu eTa3 &eylacH. Bwuniian e8a, o‘raro bo§Th
bo‘lta8an A ya B HocHsalar uicHun P(AB)=P(A)P(B) len8Hk
KeHb cHiuacH.

AN
8. P (K) =-—— A pkalxk Betuld Tortnla8l. Bu ercla
K!(n —K)'
Pnk) - A HocHsanin8 n-la Tt”nbaita k- Talla ro‘y bensH
eHCitolM, p-esa A Hocll8aning bkca 1lajnba(la ro‘y bensH
eHnToH: A=1-p.

9. 018kreC CasocHry Tlaclor cleb, ko‘p1 ban 8anosH 80n<3a8l
Cllytaclarwn Ta’luT eHcltolHK blMan yobul ufacHpan rTclor8a
aycHacH. 11rlvk812 casocHily rrack>r cleb, cHekH yoki cHeksi2
oraHucla8l barcHa ~lytaClart sobu! ~UBLI TMTKT bo‘l8an
T 19(or8a ayclacH. TasocHily rw”clorwng “obu! sallacH8an
WYraclan bllan wnlarnt§ ebCltollan ora8l«la8l Tmno8abaC8a
Cas0(1WWy 1rnuclornT§ CauitoC uonuw ieyfalll.

6. 018kreC CasocHrMy Ttl1séortn8 Tacetaclk kucllTast <leéb
"nYI<la8l Cen8Hk bllan at”lanacl8an 3kalyar kaCCaHkka aycllacH:

M(X)=x,p,+ X2102+ + X,

bu eréa x,, x2...,xn- casoéllly Ttlu<lotln8 TMTKT bo‘l8an
ylyrtaclan, p,, p2 ... p, - T03 ebHTOLUKKT.

0(X)=M (x2-[M(x)]2
JFocla8ii cH8perslya HeyllacH.

a(X) =70 LW

Hoéa8a o0 ‘rCa kyaclraclk cHeclasH13H cleyllacH.
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10. X 1lasocilly Tlsclorwn8 o‘x nlleTvaiik kuinlta$klan
cbellan18bl ab50lyn{ cpytaC bo‘yioba e Tusbal “onaan kKkM K

Bu Cbebl$bey 1en§$12MM81 cleyMacrll.

10-§. MATEMAUVK 8TAT18T1KA EbEMEKIMALL

3raiikiika lablalcla ya Jarlyalicla bo‘laci8an  oTTayry
bociizakrT o‘rSanalli. MaleTaiik 8laii5iikaTng yazilas ${aii5iik
Ta’lutollarl HO'plabb, wlarw lablll ~LUSb ya 5bu  as3oséa
xulo$alar cllsansbéan iboras.

Biror bk Ll‘plarclan [la$ocWily raY18bcla lanlab oHn8an
ob’ekllar KO'platl8a Canlanta GeyHacH.

Tanlanta ajracMlacb8an ob’ek!;lar HO'platl bosb HO'plart
geyHacH. Tanlantawn§ ba]tl cleb, $bm Canlantacla8l ob’ek(;lar
50r18a ayvilacH.

OWn8an ob’ekr «kuraii$b oYkarM"arm3an keyln  bo$b
KO'plat8a saylarl3a [akror Canlanta, “aylanlta$a norakror

lanlanTta <3eylladl

Buur X bo$b HO'plarclan x, , x2, . . ., xn- lanlanta
olt8an bo‘l$ln A8ar x, , x2, ..., Xxnlarw xX* < x2<..< X*
kabl o ‘51%b larfbl(3a Joyla8brkbak, x*, x2, .., Xx* vyarlal5lon

uaCor bo5M bo‘lacdl Tanlantanln§ eleTeniian yananlalar
geylMacl. Yananlalarnlng bar bln bu necba bor Lkrorlani$bl
TUTKM

X, yanalla n, tarCa, x2 yanatra n2 Tana, .. , XK
yananca nk Tana [akrorlan$T ya n=n,+n2+..+nk bo‘l5ln, n, ,
n2, ..., NK 50nlar cba5KOCalar éeylTacll.

Har blr cba$lol;anin§ lanl; nTa ba)uuy n 8a nisbaii 5bu
yananl;anln§ T$bly cba$Cofasm IieylMalll:



X: x5 x2, XK;

u/2, -, T™K;
Jaclyal X 1lasocllly Ttlu(lotln§ 3”am3nk yoH etplrlk lag5ltoii
JeyMacll.
Yananlalarnlng§ X 3onMan Kicblk bo‘l8an ~lyta(lannT§
ni8bly cba$(o(:as:

F .(x)-n"

eTpTK (agsilllO( funksiya ieyMacll. Cbas(o(alar poH8ow éeb,
x, ,nm) ; (x2,n2 ;...; (xk, nd nuu(alart @Sb(lrnycbl
81M4A clx™asa aylllacll. Ne$bly cba$lo(alar pol§ow (leb esa, (x*
V) s (x2,\2) ;... (XK, \yK nmy(alarnl (n(a$b(1TYcbl 8iwA
cbi21”ga ay(Macfl. Cba$(o(alar §i18(o8raTTas: éeb, aszoskn b-
n2unHkeéast T(eryallar, balanclHklan e$a, n; -éan MMsora( bo‘l8an
(0‘8‘n (o‘r(burcbaklarclan ibora( po§‘ona5lton 3bakl8a ay(Ma<[l,
bn erga b-boBb (o‘platnlng kuz2a(Macf8an ~lyTta(lanT o‘r
lcbl8a ol8an 1M(eryal wrunHS81, n; - T(eryal8a (un$b8an
yanan(alar solt.Ma(etaHk $(an$nka o ‘r8anaél8an Tta$alalar<lan
bln - (@$iTo(nT8 (MrM $onM xarak(en$(lkalarlMl nuy(ayly
babola$béan 1bora(. Kwug(ayly babo cleb, bk(a $on bllan
anlalanacli8an s(a(18(tk babo8a aylllacH.

TanlanTtanllg o ‘r(a anineink ~yTai:
n

2 *
A
n

bo‘lacl, (anlanTta LU$per$iyas: cleb,

X =

En,(x,-x)!

Wbclag8a ay(MacH. Bungan (a$bsan iM(eryall “babolar bat
Haralacll. 1n(eryall babo <léb babolanayo(8an parate(Tl
~oplaycH8an 1n(eryalnln§ wucblan bo‘l8an 1kkt $on bllan
anlulanaclf8an babo8a aylllacH.
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3raliBiik §lpolexa cleb, mowa’luT [a98lTolning Ko‘nT8M
yolo Ta’lut laublto[larnln§ paratelrlan ba™cas! §ipoiera8a
ayiilacH. Clpole2alarnl Cek8bln8bcla btncbl LUr xaloHk 3bwuniian
iboratkt, bwuncla, HKO'§‘m 8§ipo(eza racl ulllnacH. 1kktcbl rur
xaColk 3bwuniian 1boraiki, bwuniia, nokO‘8‘n 8ipoieza “abul
ALLnacH.

3cavixnk krlleny (yok: oclllly§8lna knreny) cleb, noHncb!
*§ipote2an: [eksbil8sb ncbun Xi2tat ulfack™an [akocbly Tluclor8a
aynlac!l. Bosb HO'platnln§ norTta! [ayHlTtlan8anl§1l ba™l1(1la8l
81ipo[eran: [ek8bll8bcla smylcla8l P1r50n kn[enyast LUMalllacH:

2=y (n"-XT
"

PirsO1 krkenyast yorinartiia eTplrlk cba8[o[alar n, ya
narany cba8lo[alar n/ - lar [asuo3knacllar.

A8ar X [a80clllly nn”clortn§ bar blr ylyTta[l8a bkor yonwun
a808lcla Y [asocNAdy rT1~cloTT§ [a”3woH yokl 8onH
xarak[ens[tkasi To8 kel8a, u bollla X ya ¥ orasi/as:
Tuno8aba[ s8[a[i8[itk yok! korrelya[5lon Twmno8aba[ WKeyMalll. Bu
Tnno8abalT Jaclyal ko‘nni8bcla Mbclala8b TuTiin.

Bo§‘Halk Tluclon bo‘l8an konelya[8lon koeil[8len[1nl

£>5-y,-n,-x ¥

XYy = — —reecemeeeecmmeeeeeeeeeeeeoeeee

lNortmnla yorclaTica [opisb TuTK1n.
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I BOB. Y02M A 13b YAKIAKTIAKLWLIC
HAMILHAY1Y ¥ECb1IM1AK1

1-§. BIKWLUCM Y02MA 18b
1. Buol ba21%cla a(a,,a2,a,), b(b,b2b,), c(c,c2.c,) ya

cMé, 82,63) yekworlar benl8an. a,b,c yekworlar ba2i8 [a3bkH

eC15bTl ko0 ‘r3aCil18 ya bu ba218(la c! yekCornln§ koor(Hna(alannl
FOp1ns.

BenHgb1:

a(1;-2;3), b(4;7;2), c(6;4;2), 3(14;18;6).

a, b ya c- lar ba2l5 1lasbkH eisbt wucbun wular
nokotpknar bo‘l8blan kerak.

A8arcla a-bc® 0 bo‘lsa, a, b, ¢ yekwiar
nokotplanar bo‘lacblar. S5buT leksblrarl2:

1-2 3
amb=4 7 2=14_24+48-126 +16- 8=-80*0
6 4 2

OeTtak, a, b, ¢ - yextOrlar ba2l5 lasbkH elacb. g
yeKorwng a, b, c ba213cla8! yoylltasl
m=n,n+2b+ XTC ko‘nusbcla bo‘lacH Bun8a a, b, ¢ \a

i yekworlarnt§  koorcHnalalanning HAyTallannl uo‘ylb
"y 1cla8IM FOpartur:

(14;18;6) = J1 (1;-2;3) + J12(4;7;2) + J13(6;4;2);

(14;18:6) — (MN+ a N, + Q270 +7 11, + as13:3n) + 2J1, + 2]1
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A+4N +6J]1 —14
-2/ +7/1™ +44, = 18
I +2UIr+2A —6

N+ 472 +6J/8B—14
15X, + 164, = 46
101 +16J1, =36

/1| + 4N-, + 6 /3 —14 n =0

15/~ + 1641, = 46 =2,

51, =10 1" =1
layob: cl= 2b +c\

2. AJA2A3A4 ptlrarniéa ucblanwng koor(Hnalralan benl8an.
TopLus:

1) A,A2 YLrra81rirs§ m2vnHS1ML.

2) N,/4, ya AXAJ “lrralan ora8lc!a81 burcba8irt.

3) AA4 ~irrast bHan A,J12113 yo~lar orablcla8l burcba§irIt.

4) A,A2A3 yo™lar yn2a81ril.

5) PkawMa ba]Jwliw.
6) A,A2 Llrra51l yol8an 1 ‘§‘n cbwsa len§lata51lnl.

7) A,A2A3 1ek18HS1LLINS len§laTa$liu.

8) A4 A(A2A3
len8ata$lrii.

ucbiclan LLSb1ni8an balanclHk

you~a

Benl8an: A (6,6,5), A, (4,9,5)13(4,6,11)[, (6,9,3)

AA2={4-6 9-6 5-5}={-2;3;0},
1)
AA2 =1/(-2)2+32+02 =n/rs;
AA2={- 2;3;0},
2) { }

JAN={6-6 9-6 3-5}={0;3;-2}
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COSCAN,; A4y = AA: "1 0e(-2) +3m+(-2) +0
InJP-nn4 NE2)*+32+02W02+32+(-2)2 13’

A
NN2;A N4= arccosE « 46 2%

3) N, ya 14 nuaralarclan o ‘llycbl  Co'§‘m ¢\
[en§laTa8l:
X-.T, _ Y-y, _ I~T,
*A-x1 Y4 Y rd-T,
. X-6 y-6 Tr1-5 X- 6 -6 r-5
Bunwnan
6-6 9-6 3-5 0
KeHb cbl”acH.

Bu 10 ‘£'n cb12ignl® yo ‘nalnruycbl yekion 5 ={0;3;-2}.

n,,A7 AT nun:alarclan o ‘Llycb1 (exrsHk len§lawa51:

1 *-*, Y-S or-T,
r2z-r, =0
!'*3 Y3 > 13 2
Banéary,
r-6 V-6 1-5 r-6 y-6 r-5
4-0 9-6 5-5 = -2 3 0
4-6 6-6 1-5 _2 0 6

= 18(a- —6)+6(r -5) +12(y - 6) =
=18n+ 12y +6r- 210=0. yok!

6X+4y+2r- 70 =0 keHb cblua<H.
1 K'wi3Hkwn8 norwaH: n = {6;4;2}.



1-cbl12rna

n ya 5 oraslla8l burcbak (p umy¥a8icba lopHacH:
n-5

co8 P=
14
n.n4 ya A}A2A} lar ora$léa8l bwurcbak B “nylcla8lcba
lopHaél:
B =90° -$?=>$>=90°-8\

co8 (p= CO8(90° -B) = 81N B\
Jelwak, 5ﬂ'|6@:—”'$
0-6 +3-4 +(-2)-2
51M 9 =
plo2+32+ (-2)2+n/62+42+ 22 n/56-13 n/578°

9 = arc81n
n/s578 ’

4)N, 1213 ung yn21lt unyléa8l Sorrp.m)aéan ropatir:
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AN, Nn,N2x n,nN3; Nn,N2={- 2;3,0},

aon3={4-6 6-6 11-5}={-2;0;6},

o _-2 0 _ -2 3
N,N2xN ,03= .

) K
3 0=/ . +

0 67Y°2 6 “"2 0
0 6

-2
-2
—18/ +12] + 6K;

1
18/ +127 + 6~ = —n/182+ 122+ 62 = 11,22.

A |ANA 3

5) Plrarni(laning ba]tlnl “~myl(1a81 lNorrnmlaian CoparTmr.

-TF-y-71 -

w O w
N O O

-2
y = [A3 -ﬂ,n4—1-2
....6 0

nuolalanlan oYuycb! KO‘§‘n cb121Q 1en§laTa$l:

y- - r.
x2 W Vo o2t
yokK!
n-6_>-6_r-5_"™ x-6_y-6_r71-5
4-6_9-6~5-5~-2_3 " 0~

7) N,A2N3 - tek!3lk Cen§lata8l 3-bo‘HTéa HpikH

om+4y +2r- 70=0.
7) Ndncb)<lan  N1.2713  yoaua  LU8bmnl8an  balanclHk
;en8laTa$rl



rwsng.  J14(6,9,3)
NN2N3 - Tn§ len§lata$l: 6x + 4y + 2r - 70 = 0.

n—6,4,2} - tek!8HknIN§ norrtall.
N4- nuglaclan o‘nb yo‘naktrmycHist 5 ={T;n;1} - bo‘l8an

KO‘§‘m ¢b121yning len§lataSl.
X-6 _y-9 r-3
T n |

To‘§‘n cbi2ill bHan 1eki8HkTN8 perpenélknlyarH§lclan

nil5  T1sl kellb cbl™cll ya T, ya / lar 6,42 1lar8a

propor510nal boMacll. 3bunlng wcbun 12lan8an  balanclHk
len§laTas!:

Xx-6 y-9 1-3

bo‘lacll
3. Benl8an cbi2iaH Cen8lartalar s181e Ta 81lMrg
blr§aHk(1aH81M1 ko ‘r8aHn§ ya wnl ecb:MNs.
BenH$b1:

X, + x2-x3=1
8X, + 3x2- 6x3=2
4x, + x2- 3x3=3

518(eta bH8allkcla bo‘TBbL wucbun a508ly clel;ertlnat
0720 bo‘lBbl Kerak.

11 -1
N=8 3 -6 =—9-24-8+12+24+6=1"0.
4 1 -3

OeTak, 518leta blr8allkcla ya yaS8ona yecblT8a e§a.
Krarter vsuA:

Yecbltlar ~nyléa8l lortmlalar oruyaH lopWlacH:
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ﬂX|~2
3

1
.D'XZ: 8
4

11
-8 3
4 1

JIX, JIX, X,

=X pir=—

1 -1

3 -6 =-9-18-2 +9+6+6=-8;
1 -3

1 -1

2 -6 =-6-24-24 +8+18+24=
3 -3

1
2=0+8+8-12-2-24 =25-38 =
3

N a=—2=To s

layob: X, = -8, x2= -4, x3= -13.

Caw3s mmlA/

x{+x2- xb=1

I + *2~*3 :1(2)

8*, +3x2- 6x3=2 5x2- 2,c3=6 =>
4y, +x2- 3x3=3 n2- *3=1

A+x2- .3=1 x,+xz-x,3:1 I =-8

@

NJ2—273= 6 == 5-(-4)-2-3¢3= 6=> x3=-13

X2 = —4 =-4 X2= -4

(1): 1kkincbl salor o ‘rw8a, 3bm MakOrian, btncb! uaioT: 8
8a Ko‘paylnb aylnl8an nalyan! yoranmr.
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(2): 1llcbtcbl wakor o‘rni8a, 3bu ualornl 3 8a Ko‘payvnb
lkklncbl satorn!  aylnl8anlt yo2atilr. Kaluacla x2=-4
ulytal bosll bo‘lacll

(3): TopW™an x2=-4 galyta(;nl 1kkTcbl "atOr8a s10‘ylb

X, =-13 “yT1aCTt1 KOpaT:2.

(4): TopMn8an xr=-4 ya .r3=-13 ulyrallarnl bTncb!

~alor8a ~o‘ylb g;,=-8 salytalnl HOparti2.

laYob: x, = -8, x2= -4, x3= -13.

4. Benl8an Tacncsawn§ xo§ 3on ya xo03 yektoorlanTt HOplng;

r\ 1 3n
1 5 1
y3d 1 1,

XarakCensiik len8lata8lMl LU2atlr:

1 5-A. 1 =0 yok! (A+2)+(-1?+9k-18) =0,

3 1 1-4A.
Bunéan Al = -2, X2 =3, X3 =6 x03 $onlarru
bosll yHaT12.
EncH, X| =-2 X03 30n8a T03 KelnyYcbl xo03 yekCornl
Copari2:

BunTt8 wucbun ~nylllagl Cn§lartalar 513cetaslll Cwurarwr ya
ecbari2:

[1-(-2)]- +x2+3x3=0

X, +[5-(-2)]-x2+x3=0

N+ x2+[1-(-2)]- x3=0
YOK!1
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3X, +x2+3x3=0
X +7x2+x3=0
3X] +x2+3x3=0
Bu 518lewiacla bTncb: \a wucblncbl len8latalar bu- X1
bo‘18anl wcbun, bima$ilt ca$Hlab yorarTr:
[3x* +x2+3x3=0 [B(X[ +x3)=-x2
[Xx1+7x2+x3=0 [x!T+x3=-7x2
Bunéan bi2 “mykla8lw bo$MM aMati2:

X+ x3= ¢

3

X, +X3=-7x2
Cbap Cotonlar len8HS§lclan, o‘n§ lotonlar bat Cen§ bo‘U3bt
Kerak. Bu e$a, Fasal x2 =0 bo‘l8anéa to ‘§‘n bo‘lacll Bungan

e$a x" = —x3 ekanHst kelb cM”™acH. Bu ercla, x3 T erkH
o‘r8awycb: éeb olatlr. x3=1 iesak X =-1, x2 = 0.

ya'w vy,(—1;0;1) xo$ yektOTl olarwr. X2=3 ya A3=6
X03 3onlar wucbun bat 3bu usmha xo3 yektOrlarw HKOpartlr:

y2(L-1),  y3(£2).
5. Owuylcla8l len8lata yangay $iI( 1loclalayclT?:
x 2 +y 2.r3,
Benl8an len§laTa IM3gal: X ya y o‘28armycbHarw o‘r 1cbl8a
ol8n ya $bunT8 wucbmn bu HKOn§lata laroiia ya$oycbigt 02
0‘yl8a parallel bo‘l8an, yo‘naliwycbl$l OXY 1lek1$H818a81

"
x9+y“ = r2 aylana bo‘l8an $lHnclnk $Irinl 1loclalaycH. Bwu

xuio$an: a$o$layrTr:

OXY 1lexkl$H8Icla berHpgan len8lata Tarkar: koorcHmala
bo$blcla bo‘l8anm \@ racHu$t r 8a len§ aylananl awulaycH.Bu
aylana $1Hnclnk $:I{IN8 yo ‘naklrmycbl51 bo‘l$T, ya$oycbl$l esa
02 o0'yl8a parallel. 5llnclréa ixHyony A(X,y,r) nu~Cat olarl2
ya unl OXY (eki$HS§18a proek$lyalayrrn2. KoorcHnalalan x,y,0
bo‘l18an B proek$lya nuu(:a yo‘nalurmycbl yarlla$rl balaruycbl
aylana u$H8a LlbacH ya $bumin§ wucbun bat  unlng
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koonlrtalalan x, wn lar aylana len§lata$l x2+y2=r2 W
fanoal;laniiraclllar. bekin 3lUniink 51Mcla8l A(x,y,r) mugl;aning
ab5185a51 bart, orclnarasl bat aylanacla8l B(x,y,0) nu™lawn§
ab8188a51 ya orcbnala8l bllan aynan bk xI bo‘l8anlan wucbwun,

xZ + y2 = r? len§lata 02 0 ‘r8arnycbiw 0 ‘r 1cbl8a olta8anlw

x18ob8a o0l8an bollla, 8buw ayiisb TuTklnkl, bu len§laTtat
8llnclnk 8ltcla yolllycbl 1Xityony A(x,y,r) mmuCa koor(lMnatlan

bat upnoallanliracl. 3bumiiay ullb, benlSan x°+y° =

len§lata farocla HO'§ ‘n aylanTta 8LLncltl anlulaychb. Bw 3llinclr
yasoYcbi8l 02 o0°‘ul8 parallel yo‘mabuwycbl8l e3a OXY

lek15b8§1cla yoTycb1l x2 + y2 = r2 aylanaclr (2-cb12Ta).

6. bopkal Hoiaasiaan foyclalanTtay unylicas!
1"vnk8lyalarwng Hrl);1nl bl5oblans:
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a) HLIJ2— FAX-= — KO r|L|_|8b<1a£1 amuwasHk 5Sural

+3x +X
ya Tabrapw x4-8a bo‘Hb bT1118a oYaniir:
I 2x2 5x4 12
r_1r2+ <r4 4 4 4 3 2+
HT-——m o — =nNT—-- =Ntn: x
2 + 3XA+ x* 2 3x2 X4
X xoxr ot
HT V- H + U
T ) T\ T5 0-0+5
|:|TA+I1—I|T—A—+|/|'T1’ 0+0+1
X X~ Xexm
. N1+ —1 0 .. .
b) 1un-—- 1.0 Ko riuisnaasi atyrtasHk. 5ural ya

X X2+ xX* 0
Tabrafl fo0‘8bta MbHa VI + 3*2 + 1) 8a ko‘payHrarir:

vl\ +3x2- -1 (n/1+ 3ar2 - 1)(n1\+3x2+1)
S X2+ X3 (x2+ x3)(n11+ 3x2+1)
He 1+ 3n2-1 -l 3 R

n2@1+ *)(>/1+ 3x2+1) 0+ p)(/1+3n2+1) 2

1- C086X 28I 3r 81 3.x
T =HT =T
me 1-co82n N 02811 g F+0 30" 3T X

)

9=

swan T x
=9HT =09,
M0 1y 8N X .
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=1 buwncH! aloylb
Hrllclan lMoyclalanchk
Huw (g - 5)[An(x - 3)- INx]= Hn(n - 5) IN—= —

= Ine 3=-31ne = -3

Bu eréa b\r Hw 1n— F =e 1kklncbl ajoylb HTt1((Jan

myclalancllk Bwunéan (aBbuan lafonfT ya Ko‘rsa(kicbH
NTk8lyalartng w2lmk812HS8LLan Hrmiw olcHn la8on£T 1cbl8a
obb KTKDb, 80‘n8ra clarala ko‘r8alklcbl8a oHb cbxuyc

7. y =/(x) Tvnksiya benlS8an. Bu [lvnksiyaTn§ wrnHsb

nuuManw HpT8 (a8ar Ta”mc! boYsa) ya Lnra at”™lans.
Cbi2Ttasill Cbi11lM8.

-(x +1) x<-\
BenHslU: /(x) =<(x+2)2 -l<par<®
X XxX<0

=-(x+1),y=(x+2)2 ya y=Xx 1'unk8lyalar K -
:0'platéa  wrlvk812 bo‘l8anl wucbun y =/(X)  E£unk$lyaiu
X, =-1 ya x2=0 mwlalarcla urimk8lrHk 8barH8a Cekslurarl2.
n21nk812Hk sbarl:
Ht /(x)= HT1 /(x) =/(x0).

r->.r0-0 .r—».r,,+0

1) x=-1cla
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Hu (x+1)=-(-1-0+1)=0.

x—>-1-0
Hu (x+2)2=(-1+0+2)2=(1+0)2=1
X—>-1+0
F(-1)=-(-1+1 =0
Bun ercla,

HTt I'Xx)» HTt I(x).ya HT /(n:)*o00,
x—10 x—>-1+0 10

. <X> _ N OO 3 = _ N\, _
HI+O/(X) d<x>, /(-1) bo‘l8aw mucbun g=-1 mutca 1

Wr wrvH3b nu~asicHr. funk5lyaning 8akrabbl A=|0- =1
boYacH.

) x-0cla Ht (x+2)2=((0-0+2)2=(2-0)2=4.
X—>-0

Ht x =0.
X->+0
Mo)=(0+2)2=4
Bu ercla HT I'X)* HT I'(X) vya Ht F(x)*oo0,
x->-0 xX"+0 x->-0

Ht '(x)?oo, /(0) ®00o bo‘l8nl ucbun x =0 nvyla bat
Xx—+0

1-[ur vivHub nustagicHr. Funk5lyanlng 8akra$bl [ =10-4| =4
bo“lacH

8. BerH8an Ivmnk8lyalanung xo8Hasill laptlis.
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a)
WIE, . e 1A
"ML-x y:'3L|1-x2y Vv3i_x2y

1-x%Y? 2% -(1-x2)+2x -(1+x-)_1(1-x2)"  4x

2\2

Yl+x2y 0-x")

1 2 3 | 1
1+x2)3(1-x2)" 3 1+x2)3(1-x2)3

4x
3MN(A+x2)2(1- x2)\1\-x2"

b) y =" g X +1nco3sx;

1-co32X
—’\2 X—V — —— (-8Tx) =% -1 =1px-
y v C08" X CO08X ( ) =" C082x €082 X
2 X
—l,u,x——s———— =14x l,u, X = J,u,x
C0o8 X
y) = arc/f
1+ n/l1-x2"
W4 x2)+x e X
Y -
1+n1-x2)2
1+
1+
NENN-x2N -N1-x2+1- x2+x2

\V+2721-x2+1-x2+x2 T1\-x2(1+"1\-x2)2
1 +n/1-x2 1
A m- g2) 2
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2)y = (x+x2x; Yy =yn*hruyyiu-,
Y'= (X +X2)X )'=x(X +X2)XA (L+2X) + (X +x X 1n(x +Xx2) =

= (X +2X2(X + X)X~ + (X +x2)x 1n(x + x”).

(0)]
9. Benl8an lunkxlyalar ucbun — ya C_12y_ lar MopBrm:

CK CK~
a)
y =e' co3x;
— =(exco8x)'=exc05x-ex8Tx =ex(Co8x - 3TX).
clx
cl S
2y_: (220 szécosx-smxﬁl =
/X c/x
—B/1(CO8X - 51Mx) + e/1(-51M X-C08x) =
= eX[c08X - 5IMX- 8IMX- CO05x] = ~2eX51MX.
b)
X =3l— X{ =3-33(2 gy _y\ _ 6! 21
[ y=312 y{ =161 x x{ 3-3r 1-r
| 21
NY  VExy 1-1" 2(1-T) - 2{(—=29
c!x2 3-3¢ @- 12)231-TI)

2.2 +412 2 1412
(>-r)33 3 (1- 13

10. bopkal uomlablclan Foy(lalawb “mykla8l —1it11larml
brobbrTe:

7



a)

ea-X _eP-x ea X -ePx
Huw =-= Hu .
X—08uw(oc'x)—stMP x) 0 x _>o(An(a *x)- SNLP *x))
aeax -P-ePx aecP - [Jec°
= HT 1 =1
X 0aco8(a'x)_Pc°5P x) a-1-p -1
b)
1n|I2r|—1
o x 1
HTrA—nj&r-1 =1 =UTers L T =Hre
x->1\ X X—>1 x =1
x  2X-2X +\
be-Nl ;
L X HT 2\ T 2
nr m—>1 _? 3
x->1 3 sT— —
— (c; =e =e 3 N-»1(2*Nem _e 3,

11. Benl8an [IunksiyaT X =Xx0 T7 ca acrofléa baSran]

Ko‘nT8bW uol<Hy baéH Teylor lonnulaf! bo‘y)cHa 4-éaralaH
bacl8acba yoylns.

[ (X) =x4-x +1,00=-2.

1(*) = I(x0)+ ~ [*°\x-x0)+ —" - (X - x 0)2+

3! 41
1(-2) = 15;

F(x)=4x% 1 /'(-2) =-33;
M(x) =12x2; TI'=w2)*“ 48;
["'(x) =24x; T "(m-?) - -48;
[ <B)(x) ~24; | 4(2) 24



OeTak,

4- X+1=15"-bXX+2)+ 24(X+2)r - 5 (x+2)3+Z (x+2)4=

115-33(g:+2) + 24(n:+ 2)2- 8(o:+ 2)3+ (x+ 2)4;

12. Benl8an [wnkslyaw xo3la yorclatlcla lek3bTn§ ya

leksbin3b nalyalan8a ko‘ra 1"vnk8lyanlng §raii§il cbi21n8§:

X3
r(x) =
x2-1

Bu Twunksrya x=+1 nuAlalaréan rasbuan barcba x [I1n§
9ly Tallanclta at™la”gan. 3

E(~X) = —my— = * = _— f— = -~(X) bo‘18aww
—X) -1 x -1 x -1

ucbun bu £unkslya 10NUr.ToAHS! wucbun bu Awk3Myaw x>0

HAlyta(:larcla [ek3bT3b elarlAcbr. x=0 éa £(0)=0; x=1 <& Tay]ucl

eTa3 ya s0l8an nuslalarcla m2luk$l2, 3bunil§ ucbun £(x) Mg

13borast ~ny!(laglcba aiulanacH:

X D<x<1 1< X<

OeTak, (0,1) oraMuga/(x) nTk51lyanT£ 8raigl OX o ‘ulclan
pablcla, (1,,+°°) oraH”éa e3a OX o”éan yu”~onéa Joylasbgan.
funk3tya 8raiist x=1 yeriikal a5ltpHOla8a e8a. 08‘Ta

ranp(;o?.m:in\ y=kx+b Ko‘nnisbcla 121ayTl2:



X3

K = Hu — = Mw-*"1= Huw — =1
X>00  x x>0 X X—oX --1

X3 X
b= HT[F(x)- kx] = OT (—--—--- X) = HT - =0

X —>X X—><» X 4 — Xx— «x' —]
y=x 08‘Ta abltpOla5l.
Ek51retutlannl itopar)2:

\_ 3x2(x2-1) - 2x ex"' _ x2(x2-3) _
(x2- 1)2 (x2-1)2

Bu Cen8latanln§ tmsbal yecMitlar) x, =0, X2 =n/3.

M) >0 1en8512Hk<3an x -3 >0 cen8512MNMknl olatl?2 ya
unilfé Tn~ba! yecbltlan x > n/3 p; booH sHaTi2. Bu oraH'cla
M) >0 bo‘l8at wucbun  Tunkblya O ‘auycb’. 0 < x < /3
oraHu6a TI'(x) <0 boY™aw wucbur. TM\Tk8lya bu oralc{cla
KaTaynyYcb1(r.

x = n/3 (la unkblya (n/3) = i\_i nwuntnt™a esa.

x=0 nwvala, Funk3gya 2raingl kcorcHnall bo?:b?8a n!5ba(an

anntelnKk bo‘l8an) nucbun, bunHxb 'av> bo‘lacH.

BoliyHk yu uabanuyMkn) 1ek5bb Vb ucbun >mhl nor>l)aru

(oTarwr:
L 2~ L] 2 - .
M(x) = X—r(i( ------ :'gr)— :---)-(-gr-[ ----- —>>q Bunyiin (1.+<0)
(x--1)- (x-1y
oraHuma
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£'(x) >0 bo‘l8aT wucbmn b orabuéa Ivnksrya S§raiis:
boiig bo‘lacb. (0,1) orabsita F'(x) <0 bo‘l8aw ucbun
orab”éa MwKerya 6rais: saban” bo‘lach.

Bu Ta’lutoMar§a asosan b\r x>0 cla blukslya §raii§w yasay
olaruP. x<0 laréa eaa MTKsiya €raiis: koorcbralll bosbi8a wsba(an
81T T e iNKb8i nararéa wbb cbxrarwr (4-cb1rta).

2-8. 1KK1MC111 Y02M A 18b

1.0mylclafl awpaTa3 TCe8rallart bl8oblan§:
a)

einx<ix  p—Alcosx (.

aeogrx ) Yooghx T ) X o=

n r 3
208X =rl1=-r YT =- +c B +C.

- -3K/T+ C =-b\lcobx +C\
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b)

n=arcsin— BU= -NX
X
Jxarc8r-"-<ix =
v
dy = Xéx y=-
1
X" .1 rx y2 1 1r Xix
= — arc3T--—----—----- , ax = --—-- arcaT—+—
2 X 2 2 X
V x2 |
— arcxT—+ —m— [~~=.=2 =—— mrcar—+— F(x2 —1) 2«/(x2-1) =
2 X 2 2 > n 4
X2 1 (x2 2 X2 101 1 ,r
————arcsT—+ x2-4) 2 +8:— arc3m—+—-\/* -1 +C
2 x 4 _1+1 2 X 2

[0 ) G [ —— Mx = L X +3 } _
"'X3+Xx2-2X X-((X/' 4’)}’-—2’?1 X(X _ l)(X+2)

B C AX2+AX-2A +Bx2+2Bx +Cx2-Cx

x+3 + —menee +.
X(x-1)(x+2) x x-1 x+2 X(X - D(x+ 2)

A+B+C=0 , B+C=-
A+2B-C=b A=—, gz -
-2A =3 "2
_ 1
¢ = - L
6
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X +3 . . 1
X(x - 1)(x+2) 2x 6(x-1) 6(x+2)
X+3 y 2 c™x _8 @{x-1) 1@&(x+2)

3 L‘I -NX
“X(x-1)(x +2) x-1 X+ 2
—31nx +4—1n(x-1) +iln(x+2‘)4+c:1n((x —Denix - 1-nix + e
3 6 Xn/x
8)
r (Ux + Delx Xx=14 1- r({ + 1) +413x
v +4).%]? CIX=413N1 12=a/x & (12+4)13
1 r<i(r+4)
=4 =4 —dl+ 2N =4--"1—
T +4 . T +4 Y +4 2 1 +4

+ 4 mrcl8™+C = 21n12+4 + 4arcl8”-+ C = 1njn/x + 4| +
+4arclg§”-+C.
2. Cwila§8l  xoBwas  InleSralnl bl8blang  yokl
n2ostasbuycbiaiw ko ‘r8ains:
(ax
=lm [—— =W rpr+3) 20(0+ 3) =
(x+ 3y2 EH0 & (x+3)2 *-o0 '
+3 - 2 M L 2 1
= n(x = = -
He5% -3+e r*0 x+3—bte Vé'%s e
. 1
= bW - = 00
c>£ 5
Oewak, benl8an 1nleSral uro”k3buycbb
3. Ouylcla8l e§n cbl2lular bWan cbe8aralan8an 1ekl5

8baklwng ym21 bl8oblans:
y=4-x2 Ya y=x2-2x; 8=5"+32+83;
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3 = [[(4-x2)-(x2-2x)}]x = [(4-2x2+2X)éX =

-1 -1
0 n 2 12-2-3 7 1
= Ex--.Z.)S--+x -4 +- +]) = cmmmmeeeee =2 =20
( 3 %1 1 ( 3 ns 3 3 3
/ 11 . X
= |(4-X2cX=]4c/x- |X & ~4x
0~T
2 0
5, =- sz- 2X)|7|X=--£->-( ----- X r =—(/i J-I:- =1-;
4 v ;0 <3 3 3

5=5+5 %5, =2-L+5;+1; =9

4, 2 =y{x,y)- 1Kkl o ‘r8arnycblll 1mnk$lya benigan.
Ownyl(agl ayTyacw 18bollan§:

ar Aar p2r p2r p2r



F =x (_ ]:)q ~ (---.t?i ______.*F + _)( -0
y* Y~ y* Yy

5. Benl8an: 1=arc18(x,y2), A(2;3), a(4;-3)
a) 2 Mmnkblyanin§ A mMacla “raclenin CopllsT:
_CK

8racl(r) r+ — .
A(2:3) * 3 A(2;3){ + 9™ A(2:3)
ar 32 9

ax n(2;3) 1+xy 1+2-3 325

< 2xy 2-3 12
oy N1(2;3) 1+x-y4 1+2 3 325

9 r 12 -
8raci(2) L+ -y,
A(2;3) 325 325
b) 2- Twnk8lyanile A nmstama, a yo‘maH8b bo‘ylab

bo3lMab1lNMl unyl(agl lMNortmlaclan lopaTi2:

o

e cr Ve
ecO8a+— *c08B bu ercla coka = = —
claA CclxA cly A a 5
ay _ 3 &l 9 4 12

3
= — e- 4+ — l(_):O
W 5°caA 325 5 325 5

6. BerlM8an clMCerer8lal len§latalarnt§ mTtmnTly yecblTlT
lopT§:
a)
: : cly -
y'cog X = (y + 1)8T1 x\: C08 X = (y + 1)8 X\
(Ix
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1n(y+ 1) = - - +1nC; => y+1=e c™x+ C=>
C08‘ x

=> 3;=e Q@2x + C,;
b)
(L+y)y"™-5(y")2=0;

BeléHa8b kurtarwr:  Y=p(y)m> y"=p'y'=p'p
Ten§lawa8a Lo‘yaT12:

+y)p'-p-5p2=0;=> ~--(L+y)-p =5p2; —=
(1+y)p'-p-5p2=0 A-(1+Y) 5p2; A A
4y Sp

— AN

=> [-A-;=>71np =1nC,(y + 1);=>
y+1 5/7 +y+1 5

= \[p =Cxy+1);=>p=C,(y+1)5=>/= Cly+1)s5;:

e — = C,ax;=> GrDA C/:\,x +C0;=> ek
(Y + 1)5 -4 (y +1)
1
=Cx+C2= +1)4 =
+9 Cix+C2

7. Benl8an len8lawanlng o ‘la (HHAerensialll exanH81nl
KO0‘r8aan8 ya unlng uwmwly yecbiT 1M 1lopTs.

(3x2y + 2y + D)X + (x3+ 2X + 3y 2)cly = T;
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Benl8an en8latanTt§ cbap loToT cM=— cIx+— ity
ax 4y
Ko‘nnisb8a e8a bo‘l18aw ncbun, a8ar HIr

A(3xry +2y +3) _.a(x3+2x +3y2)

ay ax
exkan1181w Ko‘raal8ak  benl8an len8laTanlng Kla
pITerenblallBInl Ko‘r$al8an bo‘latl2.

A(3x2y +2y +3) _ n(3x2y) y "3 _ N2y

ay ay AYARY
n(xg+2n+3 /)=a(") +2h +3» 1 =3xr +2;
ax ax ax ax

JeTak, len8lata HO'la clMTeremall ya w2 nnt§ yecllniin!
n(x,y) = C ko‘nt8b(la lrlaytl2:

[N =3xry +2y +3;
ax
n(x,y) = [(3a:y +2y +3)cIx+ t(y) = Xy + 2xy + 3X + <p(y);

— = Xb+ 2X +<p'(y) = X* + 2X + 3y 2;
ay

Bungan,

(p(y)=3y:~ a;3y*A(bp=3y*ay,=> ay)=y;">

= n(x,y) = x*y+2xy+3x+yr=_C.
8. Benl8an é&WTerenblal len8latant8 wutunily yecMnidT
MopTs8:

X2y +xy'=\;
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<3Buylcla8l alta8biin5bnl ba™ararwr:
Y'=P(x),=> y?=p'(x) =>
2 ., . . _ 1 1,
X“p'(x) +xp(x) =\;=>  p*(x) = p(x) i

Bu clUrxsH len§latacHr. p = wu(x) *y(x) aHnaBbCT3bT
baJaraw12.

M bollla, p'(x) =u'V+ 1" ya bularnl cb121aM len8laTta8a
~0‘yLU anylcla8tl bosH ~Mariwur:

my +ny=—liusht; =
X X

y(n'+-n) =0
Wy+-m-y) +(n'-y--) = 0 X
X X

m-y'--=0
X
1 . cln 1 <Im <k . .
mM—n=0=>— =— nN=>— = ——-;=>1nm=-7n =>
X cke X 7] X
=>N=—=—\Nit—=0;= y': 1=>V=x+C,;=>
X X X

=>p=n-V=—(x+C) =1+ — ;=>y'= p(x) =14+ — =
X X X

C
=>cly=(1+—)c&=>y = x+ Cx\nx + C2
X

9. Benl8an y"-5y'+6y = (\2x-1)e~x  len§latanT§
y(0) =0,y'(0) =0 bo8blan§‘lcb 3barMarT sanoallanHuyclLl
bu8nsly yecMniiT HOpLns.

y"-5y'+6y =0 TO08 lcelnycbl bk ~T3H len§lata. Benl8an
bk ]JirBH bo‘lta8an len8latawn8 wtntly YyecMruww
Y=Y¥+Y «ko‘nt8bcla 12laytl2. Bwu erila yb-T03 bk Jw8H
len8laTtawng wuturwy yecllnit. y e3a benl8n brr ]iMsH
bo‘lta8an len§latawn§ bkor xwu8usly yecH1tl. Blr “usH
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[en8laTawnE xarak™enxuk len8lata«l JI2- 5/1+ 6 =0 ; licll2lan

n =2, N12=3; CQOeTak, y, =eX,y2=e3x; Buniian bk

~n3 len§latanTE ntntly yecMrw yO0(x) =C,ex+ C2eX T
xokH ullatl2. Xuxux?™y yecldT y

T auylcla8l Ko‘nr»18b(1a
121ayt12: y = (AX + B)e~x,

y'=Ae~x +(Ax +B)(-e~x)=Ae~x -(Ax + B)e~x;

y"=-Ae~x-Ae~x + (AX + B)e~ x;
Benl8an len8laTta8a sio‘yatlr:
- 2Ae~x+ (AXx + B)e~x- 5Ae~x+ 5(Ax + B)e'x+ (Ax + B)e~x
= (\2x -1)e~x;

Bun(3an smylcla8Mar boSM bo“lach:

\-1A +1B=-7 "l mr+iB=-1 A= X
_ 1
I 1A=12 A=X 75 = -7+ 12
1
A=zt
[ y=$1x+1).e-x
‘Bn 7 l 1
1

Y-Y~A+Y-Cle +”72e +(~yx+~e (1)

12 - . 12
'=2C.e2x +1:C.e’3>)§4—e~x- —X+-)e~X 2
y 1 2 7 (7 7) @)

(1)=>0=C|-+C2+|=>C ,+C2=-]|;

(2)=>0=2C, +3C2+y -|= > 2 C, +3C2=-1;

89



C+C,=-]*2 MRCl+2Cl=- ~ G =_,+10=3
2C, +3C2=-1 [ 2C, +3C2="-1 77

- . C,-.—
CrrTor oMy o7 9

=2y = ’%Qr+--e3n+(/ x+-j- i

10.0°28arwa8 koeMritenlll cl/R1\] len§latalar 818leta$l
benl8an. XarakCensiik len8latalar udulcla $18letanlng mMTLLILLY
yecMrwn! LLiplns.

— T3X2y_ 3q 2

r = =0;=>(3-11,)(8-A)+4 =0.
_ =ox+8y 2 8xi

in

=>Ar -11X+28=0.



-JIr, 2 -2r92 =0

ﬂ ]-I
8321 2 =2
2~3 A2 -
c2n
n
Xo5 yekton: r 2 = W
A2 u-2y
ur2 |/
T rx(1)x*2 (~2n

ed';
M<Ib y-2/

"X« 14 -2
«y= ( e11+C9( n;
<1

Y1 -2 ,

3-8. YCbWICM YO02MA 18b

X [/ 3onH ~alOrw yaslnla8bl8b8a lek$bTn§.
n=1 I
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Benl8an:

2n
mnn="72
no+1
Oakwber nsuAnl uo ‘Mayrw?:
Vv 2(n +1\) 2n+ 2
M1 (n+1)2+1 n2+2n+2°
2n+2
1 1. _ 1o TR+2»+2 o (2n+2)N2+1) _
nra ., ~—Hro 9, Mw onfn?+9n + 9
/112 +1
2
(2n3+ 2« + 212+ 2):/I'l _ +n2+wn +/r3 _ 2 _
W @en +4n +An):n® W o £ 3 2
« n
I =1 bo‘18an bollla Oalawber n3vuH “ayob bertaycH.
1nleSral m3ulT go‘llayTir:
| =K T]]"4 +- =H 11in(*2+'X =
vVo'T1 aA— n T1 A —*ee
«
=117 [InQ12+1) - In2] = 1n(oo) - In2 = «
Betak, benl8an uatOr n20salasbuycbl.
2. Benl8an  1sboralan  altaSblnmycbl  $onH  walOrw

ya™1lnla8bl5b8a 1ek5bTn§:

oo 1
Benl8an, X ("7 1¥Y' 71 r 7 7T
«=1 V » + Mn

92



Buncla beybluk bel§181T uO‘UNayTi2:

141 2

... *5FbFEIL
1 1 .

3NAT +*1¥ K 2Ne  +<4¥ 2

V., - 8

T < o, - ./ r =
NAM + A3  («- DAn ~1+ a/(«- 1)3

beTtak,
£/, > Cl2 > £/3 > Y4 > > Y,

Ya HI vwn=HT, PR

n + n/n
JeTak, berl8an ~atOr yaslnlaSbuycbl.
@
3. N anxn claraJall ~aloTT8 yaATk3IM3b
n-
MopTu:
Bergan:
a
"o(2n)r

Oalatber bel§181M1 uO‘Uayilll2:
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(H+1))B" 4

2n+2)! ((n + 1)1)2n-n+,(2u )
How m) o =R )i 2
2n)!
(n +1)rx (n +1)
=Hw (2n +1)(2n +2) =Hw 2n +1)(2un +2)

n2+2n+1 1
— U M w =— \x\ < 1
4n2+6n+2 4

Bueréan |) < 4 ya'nl-4 < 51 < 4 keHb cMsacH.

YasaT1a$bisb goba$: —4 < x < 4.

4. BH¥eren5lal  len§latanlnf  berHSan  boSblangYcb
sbaraw!  ganoallanluwnycbl  yecblTlnlng Teylor wuaton8a
yoylltaszl(la8l nasiiabk! noMan larsaH 4 bacHn! loplnS.

BerH"an: y'®m 8T 2X+co3y. Yy ﬂ—\\:n
K*)

=3T 2'”—+ co3n-=0—1=-1
2

y"= 2c08 2x - /8w vy;

\
A* =2 0082°%+1-F|I'IH,=-2;

y'U= -4 BIM2X - Y 8y - (Y")2+C08 Y\

—3Tn- co871=2 0+1=1;
2; "
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K n
FV r
2=/(*)= X — X- K'2+
1) /2) v o2y 2 X~2;
\2 C \3
Yy =7C - 2! X———Z(—: + - x—7C
2y 2y 3N 2y
3
7C 71
=71- X--—--- Xy

X
v 2y v 2y U X~b +-

5. Benl8an [/ (x) [Iwnkaiyamn§ (ir,B) 1nleryalcla Fure
uafon8a yoyHTa51M1 bogdns:

BenH$b!1:
I (X) =e~x; (-n-;nr)
a0=— \e Xclx=—1[e X1 =—(e ZL-en)=
n 1 M 1
1 L 1 e2r —1
e N —eKkK
n-
1 n==e = C08paTfc
a = — \e~Xco5 nxcbe =

« 8111 MX \e~x8in NXxéx =
r7c k-
q n=-=e 'X ﬁq = 8LU >wfc
C— \e~xs5W nxcbc = _ o _
— = -e~xiix V= €03 nx
n
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-1
e Xcos nx iﬂn — g

_ e €03 nxc/X
nn nn

(_1)"(e2n—\x 1 1 *r

e cok nx(Ix,
11 I e” ) n? K ]71
. (n2n
Bewak, a = (-1)
7 - Kn
(-1)" 1V -1
Bunaan: a” = XN+ ) (-~

1 n=ex Cly = 8tnnxéx
bn:Fle-mmx:

cm=-e"xxIx V=— co3nx
n
1 1 _ -"
= -——-¢e CO5MXK - - [e""xcolinxéx
m u m» —
I n=e_ dy = co3xclx
| & XC0ST(x = cm=e xdA V=—8§Tnx
n
1 1 n
e"x31lnnx| + |e 'r51nnxrix
al an
1

1
----- - {8"X5LLII'|XCJX;

(_1)n (e2n-r 1
Oewak, b1 —
71“1 N ) n2

Bunréan eka

_n(-1)n rez*-
- (n2+ 1)s
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a 0]
y(x) =e~X cos NxX +bnsinnx) =

A
-1 e2n-\
+E 1) ( % co3 nx +
= (n2+)T1C
" 1
« m(-1) 8111 MX (el +
(n2+ D)n 1 ) n 1 )
_1 7 - 1 LA .
m| (. ) +C08 X l-l---(-(--(--"---?-— «8Ne MX
n= n°+1 n2+1
6. Benl8anlkd karral 1nleSral(la TleSrallabb iariibill
0‘28aTnn§:
BerlLLisbn
1 1 e 1
felx | E(x,y)iy+ |(Ix |[F(x,y)éy =1
0 1-x2 1 1nx

x=0,e; y=1 y=1-x2; y =1nx;

y:]_-)(2:> X2:l-y = X =#M1l-y

y = Inx = X—ey
1 e

1= Tny [ (x, y)Xc
0
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7. Benl8an 1kk: 0 “IcbawuH 1nleSralnl M$oblars:

BerLLBLLE
[[(8xy + 9x2y2)c!Ix(ly ;
©)
(9):x=1y =1/x,y =-x 3;
7-cMrTa
| [(8xy +9x2 2)cixcly =
©)
S
= [(8xy +9x2y 2)cly =|F4ny2M+3x2yJN1iix =
o X n -

= AXYNAX2- 4XX6+3XX +3xX9%x =

1+.
1+- . 4x3

- | 4x 3-4xn+3x3+3xn ix = — o+
1+, 8 o
3

+3 A + 3- = - - -+ -+ -= 2

4 12 2 2+ 4+ 4~
8. Ten8§laTta81l bekall koorcHnmalalancla benlSan e§n cb. Ty,

blan cbe8aralanS8an ya5$l W8wranln§ ywmxiM 1kk! oYcbaTH
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1TeSral yorclatlcla uw/1 koorclwalalar 818leta518a o ‘ab
bl8oblang (a>0).

BerllsH!: (x2 +>’2)" =a2(2x2+ 3y 2)

Bn cen8lata - letw8kala cleb alaluycM e8n  c\rray,
len8lata8l(Hr. Cub kor(Hnalalan8a oYarcnr:

X=p Cco8B,y =p 8IMB.
(p2C082B + p 281M2B)2 = 02(2p 2C0O82B + bp28ILs)
p* = a2y02(2c082# + 33T 2B)
p2=a2(2+8lLB.)

p=a-V2+3T128B.

BeTak, b koorcHral;alar  818leta8lcla  1i8uranT$§
cbe8aralan “mylcla8l lenélatalar bllan amlulanacH:

p =®(B)=0, p = d2B) = a2 +$T28;

0 burcbakning 0 <lan — 8acba 0 ‘28an8bl ya88l n8urant§

~ yuxasiéa T03 Kelach.

1 2 (O3] a77750Mm20
—5=|c?0|pc[p = |c?0 lpiap =

«V 2+14ll26
% 2 X 1 yr1—00320 B

ctO=  a2(2+37120)ctO=-"-0 +Ea2
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1. Benl8an 3tlar bllan cbe8aralan8an ~8TnT§ baTTl
cb o‘lcbatll 1nleSral yoréarwéa bl8oblans§.

BenH8b1:
r=0, r=4-x-y, X=2 y=3,
x=0, y=0;
N8t n1MN§ baiT 1 unylcla8l £ortula yoréartlla ropHacH:
b Yr(x) 12(x,y)
V = Nix

a Glm) /| (Xy)
Benl8an 5liilar bHan cbe8ralan8an ~3T1nT” KO ‘nlsbl
Anylla*kbaclr:

I{(x,y) =0, 12x,y) =4-X-y;

v,(a:) =3 n=0 clar; x=1 8acka
xX)=4-x x=1 clar; X=2 %acka

a=0; 6 =2;

OeTak,
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| 3 4-N—5 2 4-n  A-x-y I 3
V=|c|> |“r+]a”p3’ |"r=|n][4-x-y\+ly
0 0 I O 0

CIx M-.r-yYy = (y —xy 1I1K+\I'Iy—xy -— 1 X =
1 0 ol 21 21

2\
16-8n +
12-3n' X+ \b-Ax-4x +n" nEx 4x =

| >

= |(7,5- 3*)ix + |(8 - 4x + — )éx = (7,5n - 1,5n2) +

0 1 A 0
2
@r-2n2+—n3) =9 —;
6" 5y 6
2. b\2x +y =2 Ne‘§‘n cbl2tatng A(1;0) mayla8l(lan
B(0,2) nwmalasl8acba bo‘l8an Kke3Ta bo‘ylab benl8an

[(xy —\)4x + x2ycly e8n cbi2iuM Tle§ralt bl8oblans.

'2X+y=2-=>y=2-2X.

B 0 0

|(xy -1AX+XJNY = |(x(2-2x)-1 )X+ |x :(2-2r>/(2-2X) =
n 1 >

0 0 0
=|(2r-2r2-1¥b+|(2r2-2c3(-2)N1 = |[2* -2x1-1+(2r2-2Xx J)(-2) K« =
1 1 I

0 0

= |(2x-2*2-1-4 0 2+4xt)cIx = |(4X3-6 X T +2X -1>£¢ =H4- 2 X 3+ X 2-n)(®=
I 1

—4+2—4+1=1
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4 § TO’KTWLCM Y02MA 18b

1. Kotplek$ W'o(lanll§ NyTaliw bl5oblans:
IV=(-1-/)1+/

IV=(-1- Nl+1

371 .
@1+0 1nn/2 +r1 “Z—+ 2nK

1+01n(-1-0 =e

(1+0—1|'|2+/- ------ + 271K
=e
n- ) a ]
—1In2 +/ - + 2NK +—1n2 + /2 - +29&
2 2
=e
. . Tr
—In2 — - E2KK 1+ [o - H2NK H— 1n2 |
2 4 4 2 1
12 r \
- ~Mn2 - 3aN Mn2 3n"
=e2 4 co3 "in2 32 +/ s5mm -
v 12 4) 12 4))
2. Benl8an koTplek$ 0 “28awYcHW IV=/(-),- =x+1ly
Mnkylyanl = N{x,y) +1¥Y(X,y) ko ‘nw$bcla yo2:n§ ya wnwn§
anallnkH81M lekxblnné. AS8ar =/(_) 1wnk8lya anallrlk

boY.ua 11 M8 ber8an 2,, nnulracla bokllaxiMl NepT§:

X =e/2 ,20 =
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r=e/-(x +Y¥)2 =el'(x2 +2'X¥Y~Y2) =e~2x¥Y+(x2 -¥Y 2)-' =
e 2XY(X2Z-y 2 Mo 2 XN fand Ly 2V faife? -2y
Ko5bl1-Kl1tan 3barllT lekbblrarl?2:

tO__ay_' ald__ aYy
AX Aoy’ py AX'

N Nfe~ -Ny~NrY con +

te N (-3 7T -yM)2x)=-2e "-1>Cor(t” —wn(e > 11

&’:A(e‘thi'n(cz —y29\=—9e_2xy$‘r(%-r'y2)q+
ny  ay\ )

+e 2X"co&(X2 -y 2)(-2y) =-2e X3T(r™ -y 2) +_yco8(ch -_y™\

an oy
Oetak, "T ———I
Aax ay

EANNg-NY CcON-y2)| =~2xe~237co3(c2 - y2)+
ny u )

+e N (-3T (R-y2)(-2y))=2e "MNy3T"2-y2)+xco$(K2-y2) L
AT T 2n 2-1)} =-21<l 2r357 (,2 -y 2)+

+6' N(XCOX™MX2-y2)(2X))=2e "N (xcoh2-y2)-y3T(x2-y2)1
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Oernak,
awn AY
ay ax -’

Bunitan keHb cbi®acHk benl8an HTk$iya anaHHKCHTr.

ANe - ALl pBY- oe "2%¥ (o5l -y 31 xsafiex 2—y 3+
02 AOX  pXx \

+/ 28 xY(co*(x2 -y 2)~y3T(x2-y 2)I]=
_2ye~2xy co5'& - y2 L is (x2_,2

+2xe"2XY |C05(X2 -y 2)-51n(x2 —y2)

= 2xre~2xy CO05(X2 - y2)+/31M(x2 - y*)

9 2 > o . 2 .2
-2ye~2xY co3(x—y“)+/sra(x -y ) = 2x1lel2 - 2yel?

m2 -2 -2
=2el2 (x/-vy)=2/er2 (x+ly)=2/re;*
(—
' e /
n
~ = Dl = K
ah 5
20 = —
! K 42 n2 .
= —A- CO5-——/81n1 e [ O — Tl
4 2
3. Benl8an {(r) MmnksiyaT r0 muc™a abroMa boran c™aromva

yoyln8 ya mmn§ yatla5b!8b 5obab1MMl HOoplrs:



72-19 _ 72-19 A B
27—62+5 (2-5)(r—1) 2-5 2-1

= a(2-1)+8(r-_5);=>A(2-)+ A (r-5) =72-19.

(2-1)(2-5)
2 = |m=* -45 = - 12 = 5 =3
2 =5=> 4A =16 => A =4
4 3
Betak, /(2)=-——-- H
2-5  2-1
Ma’luTla,
7h— E JI N < 14».
1 2 n=0
Buniian
4 4 4 - a2
2-5 -4+(r-1)  4-(2-1) r-1

- = .2:M T-1% 1T :
Nt 1l @VA4T s 4

JeTak,

2-1 3
G- R —— -9 < — < 1

wo 4" 2-1
V01racla yacpniaSbuycb1(rTr.
4. Benl8an 1nfc8raln! b)5oblans:
r pr
l= 1>—r1r1r"n;
o
kveerHlakb boKa3TT§ 8rall§LLll LlraTl2:

105



9-cb12rna

Oernak -er -
or:
\\=1
e
*N
ron Wr+ \——eér=~,- + 271
i 72 8 n 2-5
20 2=5
e\2-5)-e" Mpn -6 MM
-2T ) 21 0 :ZT( )+2Tp
2-5 / [25] {25) {25)
/! 5 N
e’ -6
=2T . )
v 25 25
5. A7ar A Ho(Jluanlné bar bk wmnoycla ro‘y benxb ebnTtoll

0,25 éa ¥né bo‘lxa , bn boclMHanlng 243 1a 8lnoycla roua 70
Tala ro‘y berixb ebiitoMn! lopLE.

Maxala «barllya ko‘ra »=243, k=70, p=0,25, u=(),75;
n=243 e(arHcba kama «)n bo‘l8nl ucbun bapla8Ming wbbbn
lokal {eoretasllan r'oyclalanaiui2:

P,.(K) =-1=<p{x\
npa
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b crc3a,
_Kk-np
~npA
x M8 ulyTtaiiw opatiz:
K-np 70-243-0,25 _ 9,25 _ 0
_"~p”™N ~7243-0,25-0,75 _ 6,75 * ”
la(lyalclan (Cwwmrwansl-Jloya)

®(1,37)=0,1561 Il i0paTiz.
1rlanayol8an eHntol

~243(70) = 6_75 m, 1561 = 0,0231

6. X daaeC [axocHMy  Tlaclor lapC Ikklra X, ya X2

cpyTa”™a e8a bo‘Hb Xx,>x2 X-nT§ X, alytalnl uabu! NlkH
eHnToH 0,6 8a lcru. MaleTtank kunHxH ya (H8perSlya TayuT:
M(x)=1,4. 0(x)=0,24. X nT§ las8ltol yonmmil HOplr8.

Olukrel laxocHMy TIy(1OTUIME barcHa TWMTKIN bo‘l8n
Cllyrallarning§ eHntollarl y18‘lciixl blrSa len§, SHuWNE mcHun
X mn X2 yMyTanii uabnl wIHBH eHnToH 1-0,6=0,4
éa lené-

JeTak,

X: X X

1)
P: 0,6 0,4
X, ya X, larw 1opixH ncHvn bu 8onlarw o ‘raro bo§‘laycHSan
1kklca (cn8latanl W2isH 1021T. 5Hu Tauxalia bz Ta’lut
nlletank krllbH ya cHHperwyan: x, ya x2 oruaH “~oclUayrwur.
M(X) w opaTi2.
M(X)=0,6 x, + 0,4 x2
S5Hal:£a ko‘ra M(X)=1,4 cletak, 0,6 x, + 0,4 x2=1,4.
Ikklcl  lcm2>latawn HOW uNBH wcHun bi28a  T1a’lut
(Hkpersiyam: X, ya X2 oruaH Wo(lalaytl2. Bumn§ wcHun X2
nt§ lau8ltal ~onuuiil yo2aTi2:
x° XlT’ Xem
P: 0,6 0*4
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M(*2 =0,6*2+0,4*2;
£5* =M (x2)-(M (x))2=10,6nr2+ 0,4*2 —(1,4)2;
1)(x) = 0,24 bo‘l8w mucbun: 0,6*2 0,4*2 =2.2;
10,6*2+0,4*2=1,4; [*,=1 [x{=1,8
[0,6*2+0,4* "= 2,2; |*2=2 |*2=0,8
8barl;8a ko‘ra x, > x2 8butng wucbmn Ta$alaw {spac
binncb! yecblT
x,=1,
(2
.X2=2

Hanoa[lanMracb. (2) It (1) 8a fA0‘ylb, )2lanay.oC8an lasslT 0!
gonuTT bo3l ~Maniir:

7. %- casocbity T15(10T1M8§ 2:1cbHK ~MnKk5lyasl benl8an.

. ( K,-2 < X < bia
PL(X)= NDL,* < -2 ,X > bia

K, MX% P(1<£<5) Ba F”(x) larT tOpln§:

® -2 3 *
D [E(*)c?*= MNX)&X+ [IMN(*Y*+ \pMX)clx=bk = 1=>K = 0,2.

—00 —00 —2 3

« 3 3
2) Alc = ™PJIX)clx= |*Pr(*)/lc=0,2|nix =04*2 =0,5
-2 -2
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00

-3)N = |(n-0,5)2P"'(X)lix = |(4:- 0,5)2¢0,2cIx* 2,1
-00 -2
5 3 5 3
4) P(1<£ <5)= ]>#LU x = |P#(n>/x+ (xybc= [0,2”"x =0,4.
1 1 3 1

5) A8ar x<-2 bo‘l18a,
(n) = (1)<&=0

A8ar x>3 boYsa,

A% -2 3 n 3
FAX) = AMPAX)CIx= [N (') <&+ |IN (n)<1x+|/E (n)ii2n= |0,2¢c/n=1
-2

cbmnkl x<-2 <a ya x>3 cla PM»n)=0.

A8ar - 2 < x <3 boUsa,

\ -2 1 T
FAX)— |IMN)62n= |/~ (n)An+ |I~M()ec?n= |0,2*/n=0,2(x+2)
-0 00 -2 2

3bunéay b,
0, X <2

FAx) = 0,2(n+2) -2 <n<3
1 n>3
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HO-cbi2wa

8. Korwal laublilan8an X- laxoclllly rw~clornT§ waletaHk
kni3b! ya d/bper$iyas: To3 raYisbcla 10 ya 2 8a lens.
Ta™nba maCuaB8l(la X- wn8 (12:14) TtCeryallla yolacH8an “MyTtal”
uabul ullkb ebnToHM: loplns.

X-in§ (a, P) Tleryal8 1e8isbH ulytal uabul ullib
ebliToH

L - L] * -
P(a<x<p)=d P-a ¢ @ ax;1:|/|er6a,

1
h(x)= __ \e ~clx - baplas Munksiya$kLL\

ni2tr
Bun8a a = 12;y9 = 14;a = 10;r = 2 -laml uo‘yib
/3-a _14-\0 _ a-a _ 12-10
T 2 T 2
ya P(a <X <P)=®(2)- q(l); -larnl bob aHarwwr.
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laclyal(lan Foyclalathb:
®(2)=0,4772,¢(1) = 0,3413 T topaniir.
1rlanayol8an eHnTol:
P(a <x <P)=0,1359 8a lenS.
9. Boeb HO'platnlng nortal 1a98ltlan8an X- bel818TT§
nota’lut a- TaCetabk kuclUsMT 0,95 18boncblk bllan
babola8b wmcbun 18boncblMk Tleryalt HOplnS. Bosb 0 ‘liacba

Kyabrallk cbellat8b cr=5, Canlanta O ‘rllcba ylytal X = 14

ya lanlanTta ba]rt n =25 benl§an.
Wbbu 18boncbHK tnleryaHw HOpi8b lalab elllriux”a:

X
<a<x+1 (1)

Bu eriia, 1-ian boxbua barcba kavallklar Ta’lut, | T
HolarT2:

2P (~)=0,95 Tunosaballan ¢ (/) = 0,475 T bosll
yMawnz, laclyalclan 1=196 w HOpartr, 1=196, T =5,

X= 14, n= 25 -lart (1) 8a uO‘ylb wrl-kesl wmsbbu
121anayol8an 18boncbl 1k inmeryaHLw bo8I1 ullarwr:
12,04 <a <15,96.



1.(1-20) Bupr be215(la a(a,,a2,a3),
ya JIcl, c'2,c13) yeklorlar benl8an.

111 BOB. Y02.MA 18b TOPSM L O01AM

1-8. B1KLWIC111 YOXMA 18b TOP8b1LUObAK1

Yeklorlar al8bra$l ya anallllk §eowelnya

b(b!,b2,b3), c(c!,c2,c3)

ab,c yeklorlar ba215 lad

el156:0u Ko‘rea(1ng \a b be215cla d yek(ornT§ koorc/ieCalamml 1opTs: -’

L
2
3
4.
5
6
7

8.

©

10.
11.
12.
13.
14.
15.
16.
17.

112

5(1,2,3), b (-1,3,2), c¢(7,-3,5),

. a(4,2,5), b(0,7,2), ¢(0,2,7),

. a(4,7,8), b(9,1,3), c(2,-4,1),
a(2,2,3), b(4,6,10), 5(7,4,11),

. a(10,3,1), b(1,4,2),  ¢(3,9,2),

. a(2,4,1), b(1,3,6), c(5,3,1),

. a(1,-2,3),b(4,7,2), c¢(6,4,2).
a(1,4,3), b(6,8,5), c(34.4),
a(273), b(30,8), c(2,-7,4),
a(7,2,1), b(4,3,5), c(3,4,-2),
a(1,7,3), b(3,4,2), c(445),
a (-1,0,2), b(1,14), c(4,3,-1),
a(1,3,2), b (-1,01).c(2,- 1,1),
a(9,1,3), b(2,-44), c(4,7,8),
a(2,40), b(5,30), c(1,3,6),
a(6,8,5), b(1,4,3), c(34,4),
a(2,3,2), b(74,-7), c(3,8,4),

5(6,10/,7)
5(1,5,1)
5(1-13,-13)
5(3,-21)
3(19,30,7)
5(24,20,6)
5(14,18,6)
5(21,18,23)
5(16,14,27)
5(2,-5,-13)
5(7,32,14)
5(1,3,3)
5(2,1,-2)
5().,-3,-3)
5(4,10,6)
5(1,1,2)
5(8,7,9)



18. a(-1,12), b(OA3), c(24,-1), ~(3,3,1)

19. a(1,-1,2), b(3,0,-1), c(2,1,1), 3(-2,12)
20. a(2,54), b(4,3,3), c(14,6), 3(2,5,3).
2. (21-40) A,, A2 A3 A4 plraulcla wncblannT§

koorclnalalan benl8an. Topln§:
AJA2 4yTa8lMing lwrtHSsTL,
A A2 ya A A4 Ulrralarl ora$iclast burcbaknl,
A, AdaTast blan A,, A2, A3yos ora8l(la8l burcbakT,
A, A2 A3yoy ywurasilt, pkaniiia baJTtT11,
A,A2aTast yol8an lo‘§‘n cbi21” len§lara8ini,
A ,A2A3 lNekisH81WIN§ len§laTa8lllyl,
A4 uncMgan A,A2A3 ycx3ga LLBbM18an balanclk len§laTta81LLI

21. A,(4;2;5),"A2(0;7;2), A3(0;21;7), A4(1;5;0)
22. A,(4;4;10), A2(4;10;2), A3(2;8;4), A4(9;6;4)
23. A,(4;6;5), A2(6;9;4), A3(2;10;10), A4(7;5;9)
24. A,(3;5;4), A2(8;7;4), A3(5;10;4), A4(4;7;8)
25. A,(10;6;6), A2(-2;8;2), A3(6;8;9), A4(7;10;3)
26. A,(1;8;2), A2(5;2;6), A3(5;7;4), A4(4;10;9)
27. A,(6:;6;5), A2(4;9;5), A3(4;6;11), A4(6;9;3)
28. A,(7;2;2), A2(5;7;7), A3(5;3;1), A4(2;3;7)

29. A,(8:;6;4), A2(HO;5;5), A 3(5;6;8), A4(8;10;7)
30. A,(7;7;3), A2(6;5;8), A3(3;5;8), A4(8:41)

31. A,(2;3;0), A2(2;0;-5), A3(0;3;-5), A4(2;3;-5)
32. A,(3;3;1), A2(7;2;7), A3(5;3;1), A4(1;1;8)

33. A,(4;9;5), A2(4;6;11), A 3(6;6;5), A4(6;9;3)
34. A,(2;2;7), A2(7;7;5), A3(3;1;5), A4(3;7;2)

35. A,(4;6;8), A2(5;5;10), A 3(8;6;5), A4(7;10;8)
36. A,(2;-3;2), A2(7;1;0), A3(1;2;3), A4(3;2;7)

113



37. A ,(1;2;3), A2(4;2;5), A3(4;7;8), A4(2;2;3)
38. A,(-1;3;2), A2(0;7;2), A3(9;1;3), A4(4;6;10)
39. A,(1;-2;3), A2(1:;4;3), A3(2;7;3), A4(7;2;1)

40. A™N(1;3;2), A 2(9;1;3), A3(2;4;1), A4(6;8;5)

3. (41-60) 1icb noTtaYuTtb ucbca cbi2isH Cen8latalar 8151eta8l
benl8an. Bu Cen8latalar 8i8leTasitn§ bitSal/ikclallélr lek8bung \a
v uylcla8l vevHar bllan yecbT8:

1) Krater v8uA 2) Cans3 ndvH

3X +2X24 x3=9 X, +x2+x3=1
41, 2x,+3x 24+ x3=1 47. 8X) +3x2-6x3=2
2X 1+ x2+3x3=1 4x| +x2-3x3=3
x1-2X2+3x3 =6 X1-4%x2-2x3=-3
2x -3x2-4x3=20 48. 3x1+x2+x3=5
3X1-2x2-5x3=6 3x]-5x2-6x3=-9

7X| -5x2 =31
49. 4x, +11x3=-43
2x(+3x2+4x3=-20
X +2x2+4x3=31
50. 5X| +x2+2x3=20
3X -x2+x3=9

4x -3x2+2x3=9
43. 2x +5x2-3x3=4
5x +6x2-2x3=18
X1+X2+2x3=-1
44, 2X _yp #2x3 =-4
ax +x2 t4x3=-2
2X -X2-x3=4
45, 3x, +4x2-2x3=1
A -2x2+4x3 =1

X, —X2+X3=6
51. 2xM +x2+x3 =3

X]+x2+x3=5

X| +x2-%x3=2

3X +4x2+2x-,=8
52. -2X] +x2+x3=3

2X 1« x2-3x3=-4 X +X2+x3 =6
X Xo=
.X1+5X2 +x3=0
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53.

54.

55.

56.

61.

62.

63.

64.

65.

66.

67.

3x" —x2 =5

-2 x|+ x2+ x3 =0
2X, —x2 +4x3 =15
5X|] +4x3 =1

X| —x2+2x3=0
4x[ + x2+2x3 =1
2x] +2x2 —x3 =4
3x[ + x2-3x3=17
X] + x22x3 =3
x[+x2+ x3=1
Xl +2x2+2x3 =2

2X[ +3x2+3x3 =23

x"+y =16
X% 2%

—_ + — =

6 4

X = 2 12

Y-+ 22 =0

115

57.

58.

59.

60.

68.

69.

70.

71.
72.
73.
74.
75.

<6X]

2X\+3x2+5x3=10
3X + 7x2+4x3 =3
X1t 2x2+2x3 =3

5X 1 —6x N +4x3 =3
3X -3x2+2x3 =2
4Xx1-5x2+2x3 =1
4x -3 x2+2x3=-4
-2 x2+3x3=-1
5x]1-3x2+2x3=-3

5X, +2x2+3x3 =-2

S2xM -2 x2+5%x3=0

3X, +4x2+2x3=-10

4. (61-80) (3nykla8l lenflatalar uan(lay 8iriml Vb<lalaycH?

X2 + 22
=-1
6 15
L2
6 5 1
-X2+N-+— =0
2 = -(x2+y2)
2=1-—x r

2x2-5y2 -8=0
4x2-8y2+16r2=0
y2=6x-4



76. 3x2+5y2=12r 79. 4x2-12y2-6 x212
77. XxX2+4y2-8 =0 80. 22- 4x =0
78. 2x2- 3r2 =2y

5.(81-100) Benl8an Talnl8alarwing xo3 sollya xo8 yekNerlant
Coplris:

2 19 30" {2 19 30"
81.. 0 -5 ~-12 87. 0 -5 -12
0 2 2 5,
2 19 30" (2 19 30°
82. 0 -5 -12 8. 0 -5 -12
0 2 0 2 5,
(2 19 30" '2 19 30"
83. 0 -5 -12 89. 0 -5 ~-12
10 2 5, lo 2 5>
‘2 19 30° '2 19 30"
84. 0 -5 ~-12 90. 0 -5 -12
2 5. o 2
'2 19 30> r2 19 30"
8. 0 -5 -12 9. 0 -5 -12
2 5> 0o 2 5>
'2 19 30" '2 19 30"
86. 0 -5 -12 92. 0 -5 -12
2 5> < 2 5

116



93.

94.

95.

96.

97. 0

(2
98. 0

(2
99.< 0

19 30"
-5 -12

2 5.
19 30
5 -12

2

19 30"
5 -12

2 5
19 30"
5 -12

2 5

Ma(eTtank anall/£a Kwsb

yo”aslllan

' 19 30 >
0 -5 -12
0 2 5)
'2 19 30>
0 -5 -12
0 2 5,
2 19 30°
0 -5 -12
2 5
'2 19 30 %
0 -5 -12
0 2 5,
6.(101-120) bopttat
Mvnkklyalatlng Huwi(wi bl5oblang:
01 ap[r X
X-*co 3nX'2
1-C08X
BN sx2
Xr+1
102. a)H 7
2x3+ 1
l-co3x
LTI
ar->0 X
2Xx3+Xx2-5
3. AL T

X0 x3+Xx-2

117

Foyclalanrtay

unyMae!

i+ x -n]\-x

*>6 3X

x- 7



VI1-cob5 2n: _ (4x+1

-0
3x4+x2-6
HOL a)lu,n 54Tx+5 6)1|/|r|-n/l+3x_l_
NHT (1+2%)".
,-»0 CIIrC1&X N—0
.. 2x2+6x-5 . 1-n/1-x2
B WD Byt MR -
e)H 1 C05X: L8 NNT X[In(x+ 1)-1nx].
r-»0 n
fnc M- 3-x +5x4 nnl.  n/r+3x-n/r-2x
0 6 — r ? -
Ut (2x+1X1n(x+3)-1nx].
M0 5111.3n *>60
X-2x2+5x4 e n/lF+3x2-1
1°7- 'u')l_vlg%%' 2+5x';_+xr; OILLY 2453 >
1-coB
o)L -; -------- r)LI,T (x-5)[1n(x-3)-1nx].
‘0 1-co.u
Jb  uy-  5x2- 3x+1 *4yl.  n/2x-1 - 45
108- p)llrn vt~ — T; 6)lmn— — 3— >
[F>c0 “rn n x—3
6)I‘ILu“XT; r)Hw (7 “ 6xYy”"-
V=0 a1
wn a1*  7x4- 2x3+2 anl.  A/1+3x-n/2x +6
109- a) M 17— XTTS_ : 6)I'k'.r_5x -T
... 1-co84x L,
BJ'I le'g{l' r)lllﬁJ(3X 5)'r-"-

118



111.

112.

113.

114.

115-

8x5-3x2+9 X - 2
' a)]:!:'}i-I;I.-Z.rTS+-21r2-;5’ 6)Hn-55 Vi)
B)H w 5xc” 37 2)|_LLI(3X- 8)"‘-
n->0
X +x+1 A+ X -1
«)H W 2 » nMr—-—,
(*-m> —>0 n
C08y-81nI-| Frx-3Y'*1
o - :
ur cosnr >~ 1
1- x- x2
O)Nw 3.0 6)H W (x-n/x2+5x]|
x—=0 N T3
xn-!
2 H 2X-5
B),q->0 [ — r) ,cL>I|V2x+ 1
3+4x2+4 .
a)HTX +2X A )L w (/M+2x - yIx2+Xx)
X->-2 X -X-6 V-»»
OHT(8r3x"SX) NHT(1+3 -
x—0 x—K
Y (2x +3)3(3x - 2)2 nnl. 3-n/5 +x
ajAT » 6)11111-;——7 "= »
X5+ 5 ) X->4 1-N/5-X
C| nr
/8 x-8TX
IHT NHT 3
Ar-»0 yX y
x2-1 >S1+x+x2-1
<<)HJ’1-&.+3X+2 6)H w - X
co8 X -1
2.
)*->1 1-n/x r)lf_\|>;r

119



2x -3x-4 6\ X-8
16, a)H T
nl771 - )’[;g—[\[x—Z’
81M X - 81Ma "X-1MNR
B)l/lT -2 r)H T Ux+ 3y
U1, Yx2+1 +V*
nr. a)ll T )! (()HT LLYAN
oo xX* +\ —X N 3 2X+ T’

B)lu?Ap'a); mOHTO + C08x)'"5L

3
6) |_1.>I 1-x  1-X

, 81n(x+1) +|

e):!,il—/lﬂ T X r)lx_ylc;rv, Xy
3X2+X o VI+2x +1
119.

AHT (4. 2)(x2+x+1) x-2 qi;ll 42 + X +X
nl. arc(%(x + 2)
B)H T F)HT

=2 n N *-»2

x3-6 x2+11x-6

DOLT X232

8LL2x Ax +8n*
IHT n+ %) r)HT\x~2;
7. (121-140) y=Ax) Fwunksiyya benl8an. Bu [IwunksiyyaTtn§

uxlab nwualalarlws lopln§ (a8ar Tay]ucl boYsa) ya Lnnl
atulan§. Clrra3Tt! ya8an§:



X+4, x<-1
121 ry= x2+2, -1 <x<1
2x, x>1
X+2, x<-1
122-F(x)= x2+]1, -1 <x<1
-X+3, x>1
-X, X<0_
123 1= - x- 12 0<x <2
X-3, Xx=>2
C08 X, X< 0
124. ¢ )= x2+1, 0<x<1

X, X>1
-X, Xx<O0

125 F(x)= x ,0<x<2
X+l Xx>2
-X, X<O0
BINX, o<X<7

X-2, X>9

126. r(x)=

-(x+1), x<-1

127. Fx)= x+2)2, -1 <x<0

X, x>0

-2X, X <0
19 ¢y = x2+1, 0<x <1

2, x>=1

-2X, X <0

130. Fx)= n/x, 0<x <4

1 x >4

-=-X2,X<2
131 F(x)=

X, X >2

2x, 0<x<1
132-T(X)= 4-2x, 1<x <25

2X-7, 25 <X <00

2X +5, -oo<x <-1

133- F(x) =

—, -1 < x <oo0

X

X, X <-1
134. F(x)= 2
X >-1
X -1
1-x2, x<O0

135 F(x)= (x-1)2, 0<x <2

4-X, X=>2

X2, Xx<3
[2x +1 x>3

136. F(x)=

X , Xx<O0
137. F(X)= swx, 0 < x< 1

X-1, Xx>49



X2, x<O0
138. F(x)= 1-x, 0<x<4

/X, x=>4
2n/x, 0 <x <4

139. T'(x)= x+1, 4<x<5
6, Xx>5

-X , X<O

Mx)= x+1,0<x<2

3, X>2

B|r o‘28arnycblll {wk$iyanw§ (Lreren$lal bigobi
8.(141-160) Benl8an Mnk8lyalawln§ boslla3Hii 10pTS:

141. a)y =1+

B)y =(n3w(2x +5));

142. a)y =x2-\[-X2 ;

B)y = arcl§(e2x) ;

1+ x2)
¥Bay=x*(I'");
B)y =arcsw >/1-3x ;
3 +6x
144. a)y =
n/3- 4x +5x"
B)y =X 1nx;
X
145. a)y =
5) _ x-1nx
y = 1

6)y =(edBx +3)2

yX

ry =x

_ 4(8111x)

"~ cos2 X
ry =X’
B)y =

*822x

ry =x™

O)y =3T X - X=C03X;

ry =x~18X
(3T12X)

(&) =[N

)y 72+3c03 X)

r)y =(arcl8xynx.



146.

147.

148.

149.

150.

151.

a)y =-—"— 1-5-3+1 ;
/x2+1

B)y =3arcéX ;

ay =%Y——rt
VI—x

B)y =arcl§—— X - —;
1+/1- x

a)y =3-3/x6+5x4
\% X

B)y =arcl§(1é2x);
a)y =5-5|x5+x+ -;

B)y _ (a[c3T X)

VI-x 2
ay =+l +"x3+1;

B)Y = ;

a)y =-"4—

B)Y =8 T2(x3);

ay = 339(—2 Ti)/ ;
1-x

X-8Ta
B)y =arc!§---------- ;
1- X =co3 a
X3
a)y =---
N +x2)3

6)y =2-183(x2+1);

ryy =(arcléx)x.

0)y =—ac2x +1MCO3X;
2

Ny =X +x2)p.

o)y =1n/— ;
V1+8wx

ryy =(371 x)Ix.

6)y =2X-€ X;

. U
ryy =(cosx) .
6)y =—31£3><— 18X +X;
MY =(co3 x)x" .

0)y =arc3Tt(1nx);

rNy =(3Tx)x.

51N2 X

o)y =e
rly =X

0)y =n/co3x VB



B)y =1n(arc3t5x);

154, a)y = (a+ x)\/a-x ;

B)y = arccos n/x ;

155 a)y =
X -2
nli3Tx ;
156. a)y =2 + x4 ;

B)y = IC3U1/X ;
157. a)y =

B)y = nJl+ arCsinx ;

ry = 2x .
6) 1+ c082x
y 1- co82x ’
ryy =x?
6)y = n/cos4x ;
rxn
ry =

6)y =3T(ax) «co3—;
a

ryy= (1+ O X,
Vo *)

3C052 X

6)y
Cc0o8X

r)y = (co8x”~n2x.

158. a)y =x2*"x2; 6)y = 5w(x «C05x);
1
B)Yy = r)y = (81 x)C05X.
arcl8x
59, ,) , = Ne ; 6)y =3T2(x2—5x +1);
X-2
_ (@+ x2)arc18x
B)y = ryy =x77.
ni2x2-2x +1
160. a)y = 6)y = 1825x ;
B)y =-"-(arc3tx)2arccosx ; ry = X]J&(

124



9.(161-180) Benl8an

(opHs1n:

161.

162.

163.

164.

165.

166.

167.

168.

169.

a)yy =
X2 -1

a)y =Incl82x;

a)y =x3InX;

a)y =X earci8x ;

a)y =arclg§x;

a)y =eclé3x;

a)y =eXx -Co03X;

a)y =e“x -3w X ;

a)y =x-nA+x2

MwkS51yalar

ucbn — vya 7N dar
clx
X = C08 —
0) 2
y=1-3171
X =13+81
0)
y =15+21
X=1-3T1I
6)
y =1-co031
X =eZl
0)
y -co3l
X =3co0321
6)
y =231731
X =3co031
6)
y =431 |
X=31—3
6) 5
Yy =31"
X =21—I3
o >
1y =21

X =1+ Inco3l
6)
y =1 —n8lni



170.

171.

172.

173.

174.

175.

176.

177.

178.

179.

a)y

a)y

a)y

a)y

a)y

a)y

a)y

a)y

a)y

a)y

=x2+8wWw5Xx ;

= X5 1nx;

=X3X;

= X2 -e3x;

=51NX co32X;

=31n3x-31MN2 X;

= 108(X2 -3x +2);

=x3-18X;

=81M4 X + C054 X ;

X =1

o> 1+1 .
Y=
2
X =CO31 +1 &l
y =31M1—1Cos |
3

X = a <co3 |
6)
y =a-3w31
2l
7143
6) +
3al
Y 1+ 13
X=12+21

y =111(1 +1)
[X=a(@-3w1)
[y =a(l-co31l)
6 x =28In(: +8121
(y =2co081 +co321

X =dcsir-vr

6) y =arcgTVI" -
(x =acoas!

6) [y =bsil
X =1nl

6) y=18



180. Ny =\mI\+x2 ;

10. (181-200)
Muwi(iarm bl5oblang;

B X 1
a Tl ———-I1;

Insan x

boplcal
18!.

3x-1"_
X+l

@x-12

a)Hw -5 _
) €11LJJX _ e51|'|37])(

B)H w

x=1

182.

oy T
B)HLL

X->a 4®,n a/

(x-3/2x-3)
183-a)llt —

x->2 3T-®-8W [(X-1)d]

2x -1
B)HLL
x»1V X [/

-1

oUT 58¥nxd3) -

Co5X

BHT

CO3a

e*B2x _ e-xT12X
185. H)r1T

81 X - 1

X = arcsin |

6
) 5
uol6a8l(lan Tloyclalanlb  pylcla8l
ex+ex -2
6O)H T— T 2——-

X-*0 am X

6)H w

O)H T

rrm-

BT

1+ X81MX - co3 2X
BN x

x3+1
(X +1)

*8*-*8a .

V1418 - /Y1 +81MMxX .



Ingu1 3 rlex—e~x).
8111 3x 6)HT

186- a)H
)’\L%-I6X—TC)2 >0 ex 1l-e

BH WM /»(!-)"

51nv/22 -3x -5 - i/1+x eax-emx
7 —

87 a)H T g 1) 1nix +1)+1n2

BIH T

\Lp Co3a
X —271 /1+x-8T1x -1
188. a) HT 6)1Tr
w>on 18(C08X -1) x=0 e -1
XTI A
BH T
1n(@4x -1) . 1-2 co5x
a) HT N/1-C08 7CX -1 6) H TEL(?l— 3x)
B) 111/1(c05 X 513X m
X->2n
190 arc3T’$*é2 6\ 1- x
: T
a)>:<lir>—5 V2K _ 9 )x—>1 81M 71X

B)H T (C0O8X)-2 =

X->29
1g|- H -1 H 51M X —C08 X
- T
9 x—>-|3: 1n(x3-6x-8) 0 r;8x
"6 - xY8r
BHT
)x—>3 - 3
X b

Inco82x . a -a

192 oh o ||_I_—I— 6)XH_>'£ b



(03¢
B)H w (COSX)q X

X->45
193. ,M :,. B In@Bx-5) 1-co82x+ Xx.
a)HX_ng_eH?’ @XM 6)HLU X-3T3x
18-
B)H w (3 - 2x)
xX—4
8T2X-23TX
?I% 4 1nco3x ,
deLLI— — 6)IX__I>1(-) X mrcos5x
x—=27T 3 x -1
6)1 (co3 X<
X->45
+1n X -1 In(x +b)+ In(x-b)- 21nx .
195 a)HT . ;7 6)H T
%=1 1+ CO05 71X [_>0
9-2xY 8T
BHT
X-»3
co3y 1- x
1%- QT 6)HT 5ox
B)HT(BTX)6" 3x-
5l2x  SINX
' = 6)HT
N p—
197 .)I;(l{>3 g = )x—>0 18x
IHT(2X'~)'T-
X1
fw26x ,31n2 3x 2 _2
198- a)lT
M7, 1083c086x O)HT 1



199- a)H w

AR

11.

esSn2x _ e>&x 5W(X +b)-3T(x -b)

n% oV
3x -
»WMT(2ex ,-1ITT
Blex+2-ex-4
a)l T 6)H_I_TX+T—11FI.
x=>2 18~ +<® X->0 81n 3x

B) H 1 (13083

(201-220) BenlS8an wTkKswyaT Xx=x0 MACa alroicla

baSran] SbaxH(1a81l "old baclll Teylor lormla5l bo’ylcba 4-
(larajalm bacl8acba yoylns.

201
202.
203.

207.

208.

209.
210.

211.

212.

rx =X yo=1
F(x =y1- x; x0=0
rx =1nx; &) =2
F(x - 5j11“1x; ‘0o =0
£(X :m}x; x0=0
F(x nx: x0 =1
F(x =X4 - x+1; Xg =
Mx =-; xg-2

*(x =3bX; yg =0
Nx =cbx; xo=0
rx = X; xo =3

Frx =«l; xo=8



213. I'(x)=2x;x0=0

214. T(xX) =—x0 =2
X -1

215. T(x) =n/x; X0 =4
216. F(x) =n/x+1; x0 =0
217. C(xX)= x 1nx; x0 =1
218. I'(x) =51MN2x; x0 =0
219. T'(x) =co32x; x0=0

220. F(x) =L\+x; x0=0

12. (221-240) Benl8an [lwnkSlyanl boslMa yorclanucla
1ex8b1nng ya lexSblBH natyalari8a ko’ra MnkSlyanllig Sraii8ilt
G128

2
221. 1)yy=Y | 4; 2)y =(2x +3)-e" 2x+1);
X
)Y ="/(2-X)(X2—4x +1).
X -1 ’ 2 «(x +1)°
3y =" 7 3 )X2+6Xx+06).
\ 2 X
223. 1)y =—T———; 2)y =3<ln-———- 1
X +2X X-3
3y =X +2)(X2+4x +1) -
224. 1y = —F ; 2)y =(3-x)-ex*2;

3+Xu

3y =o/X+1)x2+2x - 2).



12
225 1)y =-—--2)y =-
9 +x2’ 2-X

3y =a/(x- 1)(X2 —2x—2).

X2-3x +3 X
226. 1)y =————-—; 2Jy =1In—+1;
x-1 X+2

)y =a/(x-3)(x2 -6x +06).

227. 1)Y=~ 1 2y =(x-2)-e3-x;
X

3y =NX2-4x +3)™ .

3y =Mx2(x +2)2 .
229. 1)y =2X +131; 2)y =3-31n— ;
X2 X+4
3y =Mx2(x-2)2 .
230. 1)y= (L b; 2)y =-(2x +1)eAx+);
3y ="(x2 -2x->)2.

AN X2 \ e2x+2)
By =Gy =-F v 2 +2)

3y " AXAX+")2m



22 1)y=',+ r2
V Xy

Y =a/x 2(x -4)2

233 1)y = 12-3x2
X2 +12

3)y =nlx +3)x2 .

9+6x-3x'
234. 1y =
X =-2x +13
Jy ==>/(X-1Xx +2)2
235. 1y =- 8x
X2 +4
3)Y = n/(x —1)2 - V 2 .
236. 1)y = X1
YT T
3y =0/x+6)x2 .
14 I9x4 +1
237. 1)y =—— ;
X

3y =a/(X-4Xx +2)

4x
238. 1)y =

(x +1):

X
2)y =1n --2
2

2)y =(2x +5)-e 2Ax+D);

-3-X
2)y = ,
- X
2)y =2 <In 1-1
X +

2)y = (4-x)e X2

e~2(x+2)

2)y =-
2(x +2) °

2y =21n~-~-3



239. 1)y =5 X-9 2)y =(2x-1)el Xx)

x+1
)y =# +1Xx-2)2
1_9X3 e_(x+2) [ —
240. )y =-—-— 2)y =-——= — 3)y =(x-3)x"
X2 X+2

2-8. 1KKLUCM ¥OXMA 18b TOP8b1lUabALL
Bér o‘28arnycMH mnk8lyaning w(e8ral LUI3oM

1 (241-260) Oalcla§l anlura8 TeSrallaru blSoblars.
MiBollarming8 a) ya b) bo‘brlarllla Tle8ralla8b nalyasllh
ChlTererBlalla®h oruall (eksbinnS.

241. a)|e5rx -8in2xclx; 0) |arc18n/xclx;

H) |

242. a) le8r x -312xc1X;
(3

r2x2-3x +1
6 T--———- C
1 X +1
243. a)™ X

»T 5 (Bx: 7=1x ;
TV A3+ 44X +4%X 116

r nx

244ma) — Y—pP———m—m n
) c03'x(3r:}L§x +1)

rNje-1n(1l + 3ex)1x.

6) — TT==",
1+n/x +1

) r éx
r — . e e e e
~81M X + 18X

6)|x -3 xclx

r)r ax
WX +3+N(xX +3)2

_4rx-arcstx ,
5) — .
AN 4\-~2



éx
N\
>x|i>+x: +2x +2°

CO33XEéxX
245. a
) 4 +51m3x °

X XX

|3+ 5x2+8x +4
8111 XCIX
246
C052X

(X + 3)clx

X +X“—2X

(x + arc1§x)éx
247. a)|-

1 +2x2

(x2—3)eix
X4+5x2+6"

. rarclgn/xclx ,
248. a)]— — -clx

n/x1 +x)

x 2dx

»1X _a

35111 XWX
249. a)

N3 +2c05X

(x2- x + IcIx
BY-
X4+2x2-3

V4+1n X
250

X

VI+X
6) |x 21wlx ;

C08 xclx

r)]‘l"‘ C05X

6) [xarcs51m — Mx ;

C (/x + ¢ x

6) Ix InX2+ X ;

=17 !JIx .
X +5+1

6) |x51n1xc05xclx ;

© 3C05 X +4 511X

6)]x 2511 4xclxX ;

rey~-IK~ +1),
L

6) |x1n2xax;



251.

252.

253.

254.

255,

256.

(X3- 6dx
Vo 4+6x2+8 "

nx

')1(* +Ne + 1):
éx

0:I'_n/x +1+1

X3+X2+2

»)/m <Ix=

eMx
NeX+4a-
4yrx + X" +7x
B <Ix
N X(l/lA)

a)|lE?2LU < 1x;

(2x - 3)3
Bl5||r| . & ;
/X -4X +6

a)|(3x +4)exq1x;

2 12- x

clx:

N(2-%x)\ 2+X

a) [(4x-2)co82xclx;

) nx
nN|—:
»98INX +008X +2

6)le2x31x;

6)|x 2co3xclx;

y N

i (x -1™/x

6)/™ax;
31 X

r) |31 2xco3 xck

6) |3T5x -co87x(1X ;

r) lJarc1g§(n/4x -1~ x.

x =17
(Ix
X" -4x +3

M) [81M X =CO83X(1X .

C 2x3+5



B) I 7=

r) N3T 2x «co34 xéx.

Y*-1y((* +2y T >
ns3 1
257. a) M(4-16x)8w 4xiix; 0) [— <Ix
& X +XxX—6
B) P-+4—= 7x; r) N3t 2x «co33xclx.
F(x +1) - n/x+1 4
258. a)/1n(x2+1);
; /X +yX }5+43T1X
259. a)|(5x-2)e3xlx;
B) |&4/(X —1Xx —2)<Ix; r) | 3T 3-co3 2xclx.
/ \ r3ax3+2x +1
260. a) J1 - 6x)e clx; }M(x2-4)x 7T)

B) I, ax ; r) 37T 4x «co3 5xéx.
~M X x +0° ‘

2. (261-280) Xo5t1a8 TleSralnl MkoMang Yokl wunT§
1120u1a5bmycIHSETL Ko ‘rSalllé:

261 fxe Xax E@q?(
o] on/1-x3
3 xax Y cix
262
ml (~ 7 265 | (x - 1)2
263- 1. ,1 % 266. [ ax
Ix*Bx i BB(x +3)-



r (x T

267e ———__ 274- T
2% 1h% o0(x - 1)2
268. |
4 éx a éx
269.
onN(x-3)r 276" 1™N/(4 - x)!
- clx °r
2r°- H 5 ;—r 277. xXeM x
XA +3 >
00 00
271. | 278. [e-Mx
1x2+1 (o]
'ra‘x nnnnNn *
212, b 279‘_50x2+ 2X + 2
0 X
1
éx
273. | , X m 280. \e'&

3.(281-300) AnY 1mMe§al lachb1848a dicl taBalalarm] yecbln§:

281. y=3x2+l parabola ya y=3x+7 K‘8‘n cbi2il] bMan
cbe8aralan8an yas5l ii8ura ymrilt bl5oblanS.

282. x=a(1-$1%); y=a(1-co81) (0< £ <2n) 51klol(laung bk arkast
ya OXx koorc/inaCa o'l bMan cbe8aralan8an ye551 i8ura ywurirh
bl150blans.

283. r=3(1+co5¢p) karcbola bWan cbeS8aralan8an ya551 r8ura
yn21rt bl5oblans.

284. r=51r2p 1orl yaprogH alr8ul bllan cbeSaralanSan ya531
M8ura ymn21rt bl5oblans.



285. y=4-x2 ya y=x2-2x parabolalar b/lan cbe8aralan8an ya58l
M~vra yn21rt b15oblanS.

286. 6x=y3-16y ya 24x=y3-16y kublk parabolalar bllan
cbe8aralan8an ye581 M8ura ym21rt bl5oblars.
/

287. x=a-co8(, y=a-b1rl; elllpk bMan cbe8aralan8an yassi r8ura
wel bl5oblans.

288. r=acox3d ucb yaproufl alll1 bMan cbeSaralan8an yaxsl
N8ura ynz21M bl8oblans.

289. y:=2px ya Xx=a bl2lular bllan cbe8aralan8an M8urani OX
o‘yl alrdkla aylanHmsbclan bokl1 bo‘18n J15uwwung  bajrww
1r8oblans.

290. 2y=x2 ya 2x+2y-3=0 olrludar bMlan cbe8aralan8an
Myvranline OX o‘ul a™roiiia aylaniin8b(lan bo3slM bo‘18an ]1slUMMg
ba]Tilt bl8oblans.

291. y=4-x2ya y=0 b121’Mar bllan cbe8aralan8an M8uranit x=3
t0"8‘n cb121qQ a(rolicla aylanfin8bclan boxI1 bo‘18n ]JiuTnine
ba~Nww bl8oblans.

292. y=x2ya y =n/x cbl2lylar bBllan cbe8aralan8an [M8uranl

Ox o'a1 afrolcla aylanfnxbclan bo3M bo‘l18n JweilMuMB ba]tilt
bl8oblars.

293. y =304 - x2, x="M -y d12lylar ya Oy o‘ul bflan
cbeS8aralan8an MMéuvranl OX o‘Yl alrdicla aylanfrl8bclan  boxl
bo‘l8&n~TTNné ba]TT1l bl8oblar2.

294. y =2 ya y:xf c>llar blMan cbe8aralan8an M8urant
1+x2
Oy o‘u alrollla aylanMn8bclan bo8M bo‘18n ]18TATE ba™wT
b18oblans.



295. x=aco53l, y=a3T13l asbroMa b/lan cbe8aralan8an in8uram
Ox o'a1 alroléa aykMT3béan bosll bo‘18n Jisrnnt2 bajwilt
b18oblans.

yanw Kblk parabolamll8 A(2;-1) ya

B(5;-8) mmu@lar b/lan cbeS8aralan8an yoylnT§ v2/mnli8iml
b18oblans.

297. r=3(1-co8dp) Karclioklawng nrmnH8T1 bl8oblan2.

208. x=3(1-81ml), y=3(1-co8l) S8IKlolclalr§ bir arkasiiT§
nrnf8T: bl8oblang (O<1<27r).

299. x=aco83%, e=a31IM3l a$lrolclarmE m2mnlf8iw bl8oblans.

300. Kesigbisb nusalalan A(1;1) ya B(-1;1) Tkl akréa bo‘l8an

y3&EX2 ya y=s/2-x2e8n l2AMar blflan cbe8aralan8an
M8uramng penTteinnt b18oblans.

Ko‘p o‘r8armycblH AwkBlyalar

4. (301-320) 2=I(x;y) Funkslya benl8an.

aroar_ax a2 p2n
'35y Ixay 'ax2’ ay2,

=0 aynlyalt 1801lar&



305.

307.

309.

310.

311

312.

313.

314.

315.

316.

y " 1,CI.X 13x 2
2 =TI F=
(x2-y*) X ox y oy y2

2
2 =xy,; F="2"— (1+ylnx)— ;
X3y X
r =x-ex; Aoy 2AZ 5 _32_2+ 4A22
5x 5x5y 5y
N\
2 =5¥8X +ay)\, F :EZL_aZ 52[;
Sy ax
52
2 =co3y +(y-x)3Ty; F=(x-y)-——-—--— .
axay - Ay
2 —x <In —ll F=xt® +y—'q—b——r
Xy axo Ay
2 =dylx“oyny F=22 1AL 2
xoxoyay 'y
2 =2c05" |y—/\ E_JAT AX
ax o Axay

2 =xy+3y; F =X— +y-——-XYy-2

i r r r m
2=8y—x“—y2; szﬂ +y_,£|,___2 +X +y

axe Ay

N

=3x(x+y)+a4y(x +y) F=714-27 - +74
axl oxoy  py

141



5.321-340) r=r(x;y) Mmnkswya, A(xQyo) nmuala ya a Yyeklorlar
benl8an.

TopTs:

a) 2=r(x;y) lvnk$lyanlng A nuulainasi §racbeniLu.

b) a yeklOr yo‘maH3b: bo‘yicba 2=TI(x;y) unkblyanln8 A
m\lacla8l xo3Ma3Tb

321. 2 =x2+xy +y2A(—1l),a2;-1)
322. 2 = 2x2+ 3xy +y2,A(2;1),a(3;- 4)
323. 2 = 1n(Bx2+ 3y2™A(1;1),a(3;2)

324. r = 1n(5x2+4y2);A(1;1),a(2;-1)
325. 2 = 3x 2+ 6xYy;A(2;1),a(1;2)

326. 2 = arcl8(xy2}n(2;3),a(4;- 3)

328. 2 =1n(3x2 +4y2} A(1;3),a(2;-1)
320. 2 =3x4 +2x2y 3;A(-1;2),a(4;-3)



331

332.

337.

339.

3l

342.

343.

347.

2=xy+2y2-2x;A(1;2),a(-2;1)

2 =2xy +3y2 - 5x;A(1;1),a(3;- 2)

2=X2-y2+5x +4y;A(3;2),a(1;1)

2 =3x2+2y2- xy;A(- 1;3),a(1;2)

b—arc3u

3,2),3(—3,4)

b=Xx2+y2+2x +y -1;A(2;4),a(3;- 4)

2 =x2-y2+6x +3y;A(2;3),a(4;- 3)

7 = arcl8(x2y][A(3;2),a(- 3;4)

2 =x2+3xy - 6y;A(4;1),a(2;-1)

2 =3x2- xy +x +Vy;A(1;3),a(2;-1)

O«llly Miheren8lal len§latalar

6.(341-360) BerHS8an dffererBlal len8laralarmlng wTuTly
yecbIrln 11opT8.

a) (x2-y2y' =2xy;
a) 0+ x2)yl-2Xy =1+ x2

a) xy' =yin| — ;

a) xy'+y =3

a) xyUxen =y,

a) y'co3x =(y=-])sinx;
Xy -y =0/X2+Y2;

a) X2y'- 2xy =3;

b) 1—x2y"= xy'
b) 2yy"+(y)2+(y)4- 0

b) Y'+y'18X =3T2X

b) 1+(y")2+yy"'= 0

b) @+y)y"-5(y)* =0
b) Xy"+2y' = X3
b) y'18y =2(y")2



39, a) X'+ Y2" 2%y =0, b) 3yy"+(y)2=0

350. a) xy'+y =x+1,; b) y'-2y'18X =3T X
Bl a) L+ex)y’ =yex; b)y"=128y3
352. a) y(1+1ny)+xy' =0; b) y"+28Tyco82y =0
353 a) (1+ex)yy' =ex; b)y"y3+49 =0
3A. @) ylny +xy' =0; b) y'=2y3

355, a) N/1-x2y'+xy2+x =0; b) y"y3+4 =0

356. a) (3 +ex)yy' =ex; b) YY =4 (y#-1)
3H7.a) X-yy'=yxzy'-xy2; b) 4y3y'=y'-16

38 a)dx-3yy' =3XYy'-2Xy2 b)Xy#-2xyU22y =0
350. @) n/4-X2y' +xy2+x=0; b)yy"-(y")2=y')3=0
360.a) (ex+8)y'-yex=0; b)y'+ 18xy' = 8l 2x

7.(361-380) Benl8an lénSlawamu§ 10'la (HTererflal lenSlaln
ekanH81IM aurilab, M8 ntmnniiy yecblli 1oplr&

36l 3x2eyéx + (x3ey —1/1y =0.

r.r 2 2 x\ 2X 2X
362. 3x“+—08— _ax =—--co8— ay.

V. Y Y)Yy y
363. (3x2+4y2x + (8xy +e Ny =0.
364, | 2x —1--<w~ \ax - 12y - — \iy.
VR I
365. (y2 +y *8ec2 x)ix + (2xy + 18X)cly =0.
366. (3X2y + 2y +3)3X + (X3 +2x +3y2)iy =0.

144



367.

368,
369
370.
371

374

375.

376.

378.

379.

\ /
1 1 Y

< 1 X
+—+m X+ D - @y=o.

y[r+y2 x yy yyx2 +y2

[Bw 2x - 2co8(x +y)lc!Ix - 2co3(x +y)cly =0.

(X2 +y 2 + 2X)iix +2xyéy =0.
(X +y)clx +(ey +x +2y)iny =0.
Xy28x +y(x2 +y2)ity =0.

+y X+ X+ cy =0.
X 4y 4 X2+y2
1+ XY mgIx+1- XY cly =0,
x 2Y xy
X
Xt Y éy =0
y Y
y Xy +1
riX —————= ey =0
X 2 X
/
xe*+4 ax-" =0
Xy
\ XCO03 2« 3
tOxy ix + Bx' + oY y swy iy =0.
8iny N sy
1 1 ex 5, L, =0
X" 4y X +y

eyclx + (co3y + xey )ity =0.
/
(Y" +co3 x bx +(3xy2+ey”y =0.

145



8

(381-400) Mabalamwug $harli8a “arab

lerziawiamng xv8usly yok! nuunnuy yecMruww Fopls:

381.

382.
383.

384.

385.

386.
387.

391
392.
393.
394.
395.

396.

397.
398.

399.

4y3/"=y4-16,y(0) =2n/2;y'(0) =

y"=128y;y(0)=1;y'(0)=8.
y'y3+64 =0;y(0) =4;y'(0) =2

y"= 323T13yco5y;y(1) =";y'(1) =4

y"=2y3y(-1)=1y(1)=1

X2y"+xy' =1
1§X_ylll — 2yll-
1+ X2)y"+2xy' = x3.
2X ,
y +——-T'Y 2x.
1+ X

X4y"+x3y' =4.
y'"-36Yy'=299(co37X+ 8u 7x).
2XY"™ = y".

xXy" +y"=1.

xy"™ +2y"= 0.
y"=32y3y(4)=1y'(4) =4
y"y3+16 =0:y(1)=2;y'(1)=2.
y"=2y3,y(-1)=1,y'(-1)=1.
y"y3+y =0;y(0) =—1y'(0) = =2
yy=4(y4-1}y(0)=n/2;y(0)=72.
xy" = 2.

146
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9.401-420) y'+py+ay=F(X) ko‘TuBb<la8l len8larmams
yo=y(x), yO=y'(xQ bo8blan8Mcb Kbarllarml “ancallanvirmychl
XBE8ly yecblT!l £opllB:

401. y"+4y -12y =831I12x;y(0) =0;y'(0) =0.

402. y"-6y'+9y =x2- x+3;y(0)=] ;y'(0)=~

403. y"+4y =e"“X;y(0) = 0;y'(0) =0.

404. y"—2y'+5y = xe;y(0) =1;y'(0) =0.

405. y"+5y'+6y =12c082x;y(0) =1;y'(0) =3.

406. y"-5y'+6y = (12x - 7 )=e X;y(0) =0;y'(0) =0.
407. y"-4y'+13y =26x +5;y(0) =1;y'(0) =0.

408. y"-4y'=6x2+1;y(0) =2;y'(0) =3.

409. y"-2y'+y =16ex;y(0) =1;y'(0) = 2.

410. y"+6y'+9y =H0e"3x;y(0) = 3;y'(0)= 2.

411, y"+6y'+5y =25x2—2;y(0) =1;y'(o) =0.

412, y"-6y'- 9y =3x - 8exy(0) =0;y'(0) =0.

413. y"-2y'+10y =37c033x;y(0) =0;y'(0) =0.
414. y"-4y'+4y = eX8w5x;y(0) = 1;y'(o) =0.
415. y"-4y'+8y =ex(2co8x-81nx);y(0) = 1;y'(0)= 2.
416. y"+2y'+y =ex co82x;y(0) =1;y'(0) =0.

417. y"+2y' =4ex(8lMNx +co3 x);y(0) =0;y'(0) =0.
418. y"+2y'+5y =—8/ 2x;y(0) = 1;y'(0) =0.

419. y"+y = 2c085x +38T15x%;y(0)= 2;y'(0)= 1L

420. y"+2y'+5y =-co8x;y(0)= 1;y'(0)= 0.
10.421-440) O ‘28arta$ «koelllinletH cb121™H <HllererBlal
ler>).1laralar 818le Ta 8l bernl8an.
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Toplsw:

a) xaraklen8/k len§laum yonlartcla 518lerami§ UTuTly yechbiT 1rt;
b) benl8an si%eTtaT Talrl(5a manHa yecblTlT.

— =4X +6y
61
6
y =4x + 2y
1
X
=-5x -4y
il
N =-2x-3y
&
-——-=3X + V
a
o =8x +y
<X
— =6x +3y
<X
=-8x -5y
X
— =-X +5y
425, '
ey
=X + 3y
111
=3x - 2y
a6.
cVv
— =2x+38y

148

431.

<X
=-4Xx - 6y
el
i =-4x - 2y
m
— =-5x-8y
61
" =-3x - 3y
11
(Ax
— =-X -9y
61
i =-7x -3y
61
<X
=-7X +by
ar
— =4x -8y
(11
<X
=5x-vy
(ki
1.
n
=X +3y
(11
eéx
-=8x-Y
a*
<Yy X +y
. CK



— =x-4y - =-T7X+Y
61
433. 437.
ny
— =X+y — =-2X -5y
d/l I*
(Ix clx
— =3x+y —=X+y
al X
434.
a
y :_4X_y j]y:_ZX +3y
A
clx x
— =X-2y =2x -y
CK
435. o <
ny _ ey
=X—y — =4x +6y
— =12x-5y X 3y
n
436. iy f]l
=5x + 12y ®Y — _x +5y
@ "

3-8. 11CbLUICH1 YO2MA 18b TOP8b1LalAKL
8onH ya Awkslona! palorlar

®
1.(441-460) Benl8an nn &1 galonu yauTksbxeb™Na 1ek8bLuns:

=L
n+3 ST
41, nn= 3 443
I . N -m
n/n
442. n = 2n 2n
M p2.q 444, vn =
n4-9

149



445¢ Mn:-EZ:F+TO_ r 2n-3

n2-1 454, NN =
n(m +1)
ns
446. n = — n2
2n 455. nn =
an Bn>
447. vin =+ M+3
(2n) 456. nn =
32n#A ns -2
M48> nn  n3n-1 457, nn=m 1
2 ~ (n +1)1n(n +1)
ns 20 -1
449. nn =—— 458. nn —m
e 2
n! 1
45°- nn = — 459. nn =—
5" n mn (n+1)
M +1XL M +1)12 460. nn =7°
y 3n (2m)
452. n =
n* (2n-5)
2n+1
453. n, =

2. (461-480) BerH8an 18boralan altaSblnmycbl sonH vplomil
yaur1a8b1$b8a 1ex$binns:

nn inn n -n"
461- X b ) T17=T 463- X M —
n=2 ~n7 n=2 n/M + 1Mnn
462.
a64. ¥/ (-3"
AM3lT 4TT M= 2n +1)"
=l yn +-yn



n N+ 2
465',? ,( * ~ +na0r
V (/\J)II
466 “"nll 17w

vV / N1 3n+2
4= K- 0 In5LTT

=1
(_ nn
4B-2 TR
4609.
(- 0"

n-10Tre’/f+en"1

470. 2 (- 1)ni18-
=1 M
@® 3»
471. X N YN/A3 \%
1 N
n n, 1

4 7 2 N~ ,1n2n
=1

473.

K -nOy"-1r7m

=1 2n[n™ +n[n*
()]

474, 2 (-1 )n3st—"
=1 2n/nn

475. 2 (- yo A=
=2 w/ln n

y '

.2 NANTN

476.

_1y
477. ¥,—(—)
m=2n~1MM
n (-1)n
478 ,?™N 4+ 1 nn

479.

" m=2MAbIN

(= 1)y e
480. | V. —

,2=W +1nn

3.(481-500) Benl8an ~ amxn <largd1 yalornTt§ yaulnlaSblsb

=1

SobasllML. Hoplris:

R .
481, a, =—(M*+1)

482. &n = &n%



2n

- I'I(I'I +1) 493. an =Vl+ %y
484. an =n! O'n_l
494. an= (-
_(2r|) n
485. ag =-—
n n+1
1 495, an =
486. an =— 3"(n +2)
.2n-1
3n -n! 496. an = :
487. an = ’ - 2n +1Y
(M+2Dn an
488 497. an =
. an = AN -
n2n 2n(3n-1)
n 1
489. an = 498. an =
3n(n +1) n(n +1)
n 499 n+z
490. an = -an=
2n(n +1) n(n +1)
5n 500. = !
491. an = A on
n!
492.an =—
nn

4. (501-520) BHTeren8lal ler§lamaring benlgan bo8blan§'lch
8banlart Nanoavanrnycll yecMrTwné Teylor uatOn/a yoylitabkla8l
daClaxl o ‘Ta ba/lT IOpTS:

501. y'=2x-1ny +3,y(3) =1
kn\
502. y' =3T 2x +co8Yy, y - 7L
503. y'=21ny-xy,y(2)=1
152



5.y’ =x2+21Iny,y(—2) =1

505.

506.
507.

508.

500.
510.
511.
512.

513.

514.

515.

516.

517.

518.

519.

< KK K

y

y

'=Xx-y +3ey,y(-5)=0.
'=ey +xy,y(3) =0
'=x-y-+co32y,y(-4)=0.

'=2x-co3y, y(1)=\

'=e2y +4x,y(-1)=0.
'=x2+y3,y1)=1
'=x3-e_y,y(2)= 0
'=2x2+y3-5,y(2)=1.

'=x2+——5yB)=1
Yy

'=x«—y4+2,y(-1)=1

PEXY- —FXy()=1
X

'=X3+8lMy, y(1) =1,
'=x-y +—y(2)=1.
Yy
=y[y~X, y() =4
/nn vl
=8INX+C08y,y
yn/s 2

520. y' =(2x-y)\y(2)=3.

5.521-540) Benl8an ?(X) lvnkstyan:
ualon8a yoyHuwasT! 1oplng:
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521.
522,
523.
524.

525.

526.
527.

528.

*(x
r(x
r(x
I(x

r(x
r(x

r(x

r(x
I(x

. T(x

I(x
I(x
r(x

M(x

. T(x

r(x

r(x
F(x

=x+1 (-n;n)
=ex  (-Tun)
=Xx2+1; (- 2;2)
=ex; (-2;2)

n—X (-n:n)

5

=ex+4, (- 2;2)
= |+ 14 (_ 1.0

[0 -71 <X <O

Ix O<x <71
=7- x; 0;2m)
=1- X; (- 2;2)
=ex-1; O
=14  (=5:n)
=x3  (-mn)
=x—1 (-1
=x2  (=xn)
=x2, 0;2n)

6,0 <x <2

[Bx,2 <x <4;
= (0:2n)

S ;

=X2 (-w)
=H+2- (-1)

(= mm)

(-1



KarraH yn e8n cbwyH w(e8rallar

6. (541-560) Benlfan 1kl karrall  T[eSralcla 1nCe8rallazb
lariiblnl  o‘28arvnn§:
- 10 0 0
541. |éy |r(x,y)éx+ |cly | F(x,y)éx
-2 -4rly -1 Ny
1 0 n/y 0

542. Tcly [ F(x,y)clx + Trey r£(Xx,y)cly

o -~7v 1
1y 42 w2'y2
543. |(1y] 1"(x,y)clx + |éy | [(x,y)ix
0 0 10
1wy 2 4Ny
544. |cly | T(x,y)éx + |cly |r(x,y)clx
0 0 10
- 10 0 ©
545,  |cIx | r(x,y)ly + |Ax]| F(x,y)ny
-n/2 -n/2-x3 -1 X
< arcany 1 arccosy
546. |cly | I'(x,y)iAX + /cly |r(x,y>1x
0 0 /n 0
-1 2+y o /-y
547. |cly | f(X,y)éx+ [|<ly | F(X, ykly
-2 0 -10
1 0 0 -1ny

548. |NY | F(X,Yy)3x + |éy |F(X,y)EéX

0 1
1 -2 x2 0 x2
549. |cIx | I(x,y)cly+ |éx | F(x,y)cly
-72 0 -10
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551.

552.

557.

-n/3 0 0 0

Iexx | Fxy)ely+ [ix  |r(xy)cly

2 -n/3 n/4n-2

1 0 e 1

[cIx 11"(x,y)iy + |cIx | T(x,y)cly
0] 1-x2 1 1nx

1 \Y 2 2-y

ey | F(x,y)cx +[ey | T(X,y)clx
0 0 10
X 3Ty V. cosy

lcly |r(x,y)1X+Jly | I(x)y)clx
0 o YA 0

10 0 0

rex [ Fx,y)ely + [<Ix [ F(x, y)cly
2 —(2+%) -1 14

1y e 1

Icly | T(xy)clx+ |[éy 11"(X, yY<Ix
0 0 1 Iny

1 0 2 0

lcly | F(x,y)AX + &y  11"(x, y)xIx
0O -b 1 —J'I/ZZSJ/

1 0 n/2 0

Icly | F(x,y)ax + |cly | F(x,y)cIx
0 -y 1 -n0/2-y2

1 w2 2 2y

[cly | Fx, x+]éy | Fixy)clx

0 0 10
n/3 0 2 0

[cx | T, y)cly + [éx | F(x,y)cly
0 n/4-x2-2 w3 —74-x2
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- 10 0 0
560 |cly | F(x,y)éx+ |cly | I'(x,y)nx
-2 -(2+y) -1 8§

7. (561-580) Benl8an Wck! oYcbaTH Tle8ralw x15oblans:

561. |](12x2y2+16x3y 3)rixity,(0)x =1y =-n/x,y =x2

562. ||(9x2y2+48x3+y3)lxcly,B)X =1y =-X2,y =//X
(0)

563. ||(36X2y2-96x3y3)iixeéy,B)x =1y =n/X,y =-x3
©)

564. [|(18x2y2+32x3y3)*x(1ly,B)X =1y =x3,y =-3/x
(0)

565. ||(27x2y2+48x3y3)bc<ly,(B)X =1y =x2,y =-3/X
(0)

566. J/1(186x2y 2 +32x3y 3)nx(1ly,B)x =1y =X,y =-X2
)

567. N(18x2y 2 +32x3y 3)clx(ly,B)x =1y =x3,y =-"X
(0)

568. [[(27x2y2+48x3y 3)1x(1ly,(0)x =1y =-VXy =-X
()

569. |[(27x2y2 +48x3y3)3x(1ly,B)Xx =1y =X,y =-X
(0)

570. N(12xy +9x2y 2)1x(1y,B)X =1y =n/X)y =-%x2
®)

571 FF&Sxy +9x2y 2}1x(1ly,B)x =1Ly =n/x,y =-x3
©)

3
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572. ||(24xy + 18x2y 2)3xcly,B)x =1y =x3,y =-%x3
(0)

573. |l(12xy +27x2y 2)iixcly,0)x =1,y =-x2,y =-n/X
(o)

574. ||(8x2y 2+ 18x2y 2)iix8y,(0)x =1y =X,y =-X2
(0)

575. [(|-~xy+ ~-x2y2~xcly,(0)x =1y =x3,y =-n/x
(0)

576. [(] -xy +9x2y2|nxcly,B)x =1,y =n/x,y =-x3

577. 11(24xy - 48x3y 3)iixcly,(0)x =1y =x2,y =-n/x
©)
578. A(6Xy +24x3y3)"x8y,(0)x =1Ly =n/X,y =-%x2

579. A(4Xy + 16x3y 3)3x<ly,(0)x =1y =~X,y =-x-3
(0)

580. /1 (4xY + 16x3y 3)mxcly,B)x =1y =-n/x,y =x3
(o)

8. (581-600) Ten8lata$l clekar( koorc/nalalan(la berlA™an e8n
cbi2iy, b/lan cbe8aralan£an yasgsi M8ranlng yurw 1kl oYcbatK
1te8ral yorclarl(la ~u(b koonbnalralar 518lera518a o‘bb bl8oblan2:

5M.(x2+y2]= 1\ 2y2 586.x6 =a2(x4 -y 4)

582. (x* +y2™ =a2(4x2+y2) 587.X4 =a2(x2-3y2)

583. (x2+y25=a2x2(4x2+3y2) 588-Y° =a2(y™" x*)

584. (x2+y2)2=a2(3x2+2Y2) 589. (x2+y2)' = +3y2)
585. x4 =a2(3x2 -y 2) 590. y6 =a2(x2+>m%'< - X2)



591 (x2+y2)2 =2y3 597.x 3 +y3 =16xy

592.(x24 y2)2 =a2(x4 +y4) 508y =2-x,y2 =4x +4
593.(x2 +y2)2 =a2qx2-y2)(x=>0) 599y +x=0x =y2-2y =0
594. (y-x) =1-x2 600. (x2 +y2) =2a2xy

595. (3x 2 +Y2)2 =3x2y

596. (Xx2+Yy2)2 =64xy

9. (601-620) Benl8an 8Irllar bllan cbe8aralan8an ]18wning
baJrww, 1ucH o‘lcbatH 1mMe8al yorclatl(la bl8oblan8. 115milng
«bakln! ya nmng XOY 1exi581£a proekblya51l cbi121ns:

601.2 =0,2 =x,y =0,y =4,x =y 25-y
602. 2=0,2=9-y2,x2+y2=9

603. 2=0,2=4-Xx-y,x2+y2=4

604. 2=0,2=y2,x2+y2 =9

605. 2=0,2+y =2,x2+y2=4

606. 2 =0,42 =y2;2x —y =0,x+y =9

607. 2=0,X2+y2=2,x2 +y2 =4

608. 2=0,2=1-y2,x =y2;x =2y2 +1

609. 2=0,2=1-x2,y =0,y =3-X

610. 2=0,2=4-n/y,X =0,X+y =4

611. 2=02=4-x-y,x =3,y =2x=0,y =0
612. 2=0,x+y +2=1x=0,y =0

613. 2=02+x=3,y =2,x =0,y =0

614 2=02=3,y=0,x+y=2,x =0

0!5,2=0,2=1,4r2 =x2+y2,y=0,x =0



616. 2=02=3,y =0,y =1LX+y=1X+y =2
617. 2=0x+2r=3,y=1y=3x=0

618. 2=0,X2+y2+22 =4,Xx ="-(X2+Yy2)

619. 2=02=%X2+y2X+y=1,y=0,x=0

620. 2 =0,22=Xy,y =5,y=5x =5
10. (621-640) E§n cb17H TleSrallaml blsoblans:

621. b : x=Hco8l, y=5u7!, aylana bo‘ylab A(5;0) mCachu
B(0;5) nuulaSachba 8oal 8lrelkadl8 {ekkan yo‘naH8bcla benl8an
|02 _ yY"x - (Xx-y2)y e8ri cbi2i(]H 1meSralml b18oblans.

b
622. b=OAB 81l cbi21l bo‘ylab benl£an

|(x +y)clx-(x-y)cly e8n cbi2iuH 1nleSralt bl8oblan8. BuT3a,

b
0(0;0), A(2;0), B(4;5). CMrTaBiin CITé.

623. b = ABC wucbburcbak (otonlan bo‘ylab 30aC 5lrelkazl8a

leskan yo‘naH8bcla benl8an e8n Cbi21CH 1nCeSralml
X2+y2

MxoMans. Buncla, A(1;0), B(11), C(0;1). Cblrra81Ml cbi121n8.

624. b : y=x: parabolawun8 A(-11) TKExlan B(11)
nusilagéacba bo‘18an yoyl bo‘ylab ‘benl8an
|(x2-2xy)cIx +(y2-2xy)ily e8n cbi2isH 1rmueSral.ll bl8oblans.

|
Cb1271a510M1 cb121l18.

625. b : x=3coHC, y=28TC elllp8wng O X o‘uklan yn™on CpHT!
bo‘ylab, 1-parareCr 0‘s18b1 yo‘reHdblcla benl8an

[(x2y —3x)$& 4 (y2x +2y)ay e8n bI21{H T 1e8rabH b|8oblan2.

I
Cb;.rma81nl cbi121n8.
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626. b = ABC -sllliL| cb1211y bo‘ylab KO ‘r8anl8an yo ‘naH8Hcla
benl8an [Ox2+y)ix - (y2+x)iy e8n cbi2iuH 1meSalrnl b18oblans.

ABC
Buniia, A(1;2), B(1;5), C(3;5). CMrTakw cMrT”/.

627. b: y=ex e8n cb121gning A(0,1) nmuOxMan B(-1; e)
nusalasi8acba bo‘18n yoy! bo‘ylab Kko‘r8aiil8an yo‘nallsb(la

benl8an [yéxH— éy e8n cHi21'¥I  TleSralnl M$oblans.

CHi2Ta 81l cH121M8.
2

628. b=AB ke3Ta bo‘ylab benl8an [ Y +*<k-— €y e8n

AB vy y2
cb121”™H Tle8ralt MsoMan”. Bun<la, A(1;2), ¥Y(2;4). CHLma81M1
cHI21rs.

629. b: y=2x2 parabolant§ 0(0;0) mMa<lan  A(1;2)
mmulaS8acHa bo’18an yoy: bo‘ylab benl8an |(xy - x2)nx + xiay

AB
e8n cHi21u/ 1mle2ralml blxoblan8. CHi2Tasgil cHi2T§.

630. b: y=1rx e8n cHizionT8 A(1;0) nMaclan B(e;l) nmulaSacHa
bo‘18an yoy: bo‘ylab benl8an Fry~ +xjy e8n cbizisH

AB X
Ire8ralnl H150b1an8. Cblrta51T cbi12in8.
631. b: 2x+y=2 Ne‘§‘n cHi2ianT8 A(1;0) nmuCasMan B(0;2)
nmu@yi8acHa bo‘18an ke8ta51 bo‘ylab benl8an

| (xy - IcdIx + x2ycly e8n  cbiz4ll IMeSralm = H150blans.

I
Cb12T1a811l cb12T78.
632. 4x+y2=4 parabolawnf A(1;0) mwablclan B(0;2)

mMutasi8acba bo‘18an yoy: bo‘ylab benl8an |[(xy - 1cIx + x2ycly
b
e8n cHi21uMN Tle8ralT H18oblan8. Cb121ab1Ml1 cHi21n8.
633. b: x=co3l, y=281] elUp8Tn8 A(1;0) Tu™a3™an B(0;2)
nusalagi8acHa bo‘l8n yoy: bo‘ylab, ko‘r8alll8an yo‘maH8Hcla
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benl8an +x2y8y e8n cbi21g/ Imlefralml bl50blans.

b
Cbl2raa3lTt cb12T8.

634. b: y=2x 1o0é‘n cbizi™wunf£ 0(0;0) ma8iclan A(1;2)
" Caxi8acba bo‘18an Ke3Tak! bo‘ylab benl8an

ly(x - y)ix +xéy e8n cbwyll Tle8ralnl bl8oblang. CM2Tasilt

p121rs.

635. b: y=2x2 parabolatng8 0(0;0) msCasl(lan A(1;2)
nuuiagi8acba bo‘l18an yoyi bo‘ylab benl8an |y(X - y)ix +Xxidy
b
e8n cbi2iu/l IMeSalml b18oblan8. Cb121a51Ml cbi2T§.
636. b: y2=4x parabolant€ 0(0;0) mlaclan A(1;2)
nuuasi8acba
bo‘18an yoyl bo‘ylab benl8an |y (x ~ y)*x + XY e8n cbl2lip

b
ine8raiT bisobilan8. Cbi2Ta 8T 1 cb12T8§.

637. b : y-2x=2 10'8‘n cb121*Tn8 A(-1;0) mmalli3Man B(0;2)
mula8léacba bo‘18an KesTa sl bo‘ylab benl8an

[2xclx - (x + 2y)cly e8n cb121’™M  1meSalm  bl8oblans.
Cbl2Tasilt cb121M8.

638. b : x=2-y WI‘8n cb2iytn8 B(0;2) TKNe8klan 8(2;0)
nuuiasi8acba bo‘18an KesTa st bo‘ylab benl8an

|2xclx - (x +2y)cly e8n cbi121N1 1mleZraliu LW8Boblan8. Cbi2Ta 81T

c121re.
639. b : n=0 KO‘8§'m cbl2lunt8 C(2;0) nNala8iclan A(-1;0)
nunsiiagi8acba bo‘18an KesT a8l bo‘ylab benl8an

|[2xclx - (x +2y)cly e8n cbi2iyH 1mMeSalm bl8oblang. CMrTtasM

cb121M8.



640. b.: y=x2 parabolanwug§ A(-3;9) mmlaSl(lan 0(0;0)

nusiasi8acba bo‘18an yoyl bo‘ylab benl8an |2 x(y - 1clx + x 2cly

b
e8n cbi121uH Tle8ralT bl8oblan8. Cbi2Tasilh cbi12T§.

4-8. TO'KTWCb1l YOXMA 18> TOPS8MK101AK1

KowwplexB o‘2£armycblll (inkblyalar
(641-660) KoTplek8 1foclar§ ~yTaiiw bl8oblane.
-1+1
641, (14) 651. (-1+1)
V-4+3
1-/7 '+1
11
o 653. | - 0.
| 1+1
643. B3+ 654 ( }
1+/
644-(34
( 5 n/r
/+1 655. 3+ ' 1)
645. (2+21) 1+ =
656. V-

646. (1+C08~"™+1 81M

641 (1-n/31 "1

657. (5+41) .
6 _ £ 1+1
648. (1+C08 +1 5W y”™) 658. (_ +H )
649. (-14) *
nr
1+/ 659. (- 43

650. (-3+40 r

660. 1+1) (1-1 )

2. (661-680) BenlSan koTpleks o‘28awychbll \¥=(2),

(2=X+¥1) vnkslyani \¥=n(X,¥)+1Y¥Y(X,Y) ko‘nw8bcla yo2T8§ ya
ntn8 anaHHKMN8 1ek8bwng. A8ar \Y=f(2) funkswyya anaHHk

bo‘18s vmn8 benl8an 2 mlacla bogHasit 1opTs.
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661.

662.

663.

664.

665.

666.

667.

668.

6609.

670.

671.

672.

673.
674.

675.

676.

3
w=(2) ; 20— 1+1

2
\¥=1(1-2 )-22; 20 =1-
\¥=¢e ; 20 =t
- 1-22 i
\Y=e ;
3
Y/=2 +32-1;
1'2 21
XV =e
2
= 22 42;
\¥=¢
0
3 2 2-/
2
\Y=2e ; 2 0 =-1+171.
1
\Yy=~; 20=1+1
7
\Y= 23+ 2-1; 20-1+1
\¥= 22 2; 20-1-1
\Y= 23 20=1+21
\Y= ez
\Y=-; 20=3-21



677. \¥=23
678. \¥=22+2-1,

679. \¥=22+1,
680. \¥=22+1;

3. (681-700) Benil8anr(r)

20=14.
20=1.
20=24.
20=1

Mnk3*yaw 20 muaCa alroiicla

boran salon8a yoyT8 ya nnt8§ yanaTk3M 3b 3oba3w 1oplng:

681. M()=---=: 20=—2
3r-5 3

682. fI)=An 2 ;20=L
1- 2
1
7 ~ ~
683M1(2)=e2 ; 20=0.
1

684.INT~el 2; 20=1L

1 .
685. IrN=—~—*r; 204
+1)
2-1
686. I2)=bn————; 2 0=1.
2-2

2
687. I(2)=Co3—- 2 0=1.
2-1

688. (9= =, 2,=0.
2(2-1)

689. [(r)=---——7,20=1.

1+2

690. M2)=__1— , 20=3,
(2-3)2

31"

691. F(2—e ; 20=3

1
692. T'(n)= 20=L
r-1L){r+2

693. £(N=— —_;20=1L
2r +3
694. F(2)= Cok— 20=L.
2T

695/1(2)=-r— -; 20=w0.
2 +1
2

696. M(r)=- -; 20=21L

4 +2
2
697. [(2)= ~;
2+1

698. I(2)=bn—-——r ; 2 0=0-
2-1 °
r+1

Q0 f, 2
699. £(x)—< , 270

1
700. T(2)=81— ; 200

4. (701-720) Berl™an 1le8ralt M5oblarns.



701.1= {0 2+r->'2Ne , bu eria 0:2, =1+ nus™a bHan
b ,=2+31 nualaw WLU3biwycll W& N cbl2IN

702..=
rl=22 1

703. 1=|(1+1-2 2)A2, bueriia : y-n 2 parabolawng
r
ro=0 ya r, =1+ / nuacalar oraH8"1qas1 yoyl.

212
v 6(2-2)22+1)

704. 1=

erco3sreér
N\

705. 1=
22+2r

=3
706. 1= |(22-22c12, buercla I : =1, (-7C<ar§2<0).
r
707. 1= |el] 1wrcl2, bm eria : r0=0 ya r, =1+/

-
nus(atarn! WaSbnwycb110'8‘n cb121s.

708. 1= ~ 8In(E)<‘2

m4* 2 1}
812 <812 —1)12
709
=2 2'+ 2
r 2212
710. 1= Q --——— =
.3 2-22
711.¥= | ———— —— —(1r, bu yeriia 1 Xx2+y2=2r+2y+4.

r(22+9)(2-2)
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1 r ee82212
F A E-ne-
2
713 1- T -~-c¢cb.
/n2+9
Nr2546
714. 1= [ — immmmmmmmmmem .
H+H =2(22+16)(2 + 41)
“ c082
715, 1= = ————m — (12

0 2(2-3X22-9)
_ x1n(2r2+5)

716. 1= A N N
'\£244x2-21)

r ~3teadyd ~
717. 1= — — ——— 02.
0%5(22-4)(2-2)

7181 F B o
A (T 2-49X2-7)

r 322-4r +3
7)9. 1= — Y4 2.

720. |
7 —AT7a

1 =4

EbToMar naranya”™ ya Taletarnk 3Cal/B/ika

5.(721-740) Benl8an bogl8alarnlng ebuwoHw LWp1Ms:

721. Talaba clauwur(1a81 60 saYoMan 45 v BAcll Har blr Tbhbor:
bleii ncbla 3ayoMan l1a$bki/l CopSan. Cwicla8l bockzalarnt8 ebutcO;
:Mnia:
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Talaba LLkb8an b/leCnrm™:

a) barcba ucbla 3ayoHn1 bHacH;
b) lasial Hekna 5ayoHnl bHacH;
y) Taual buwa 5ayoHnl bHacH.

722. lkdla yasMknT1”™ bTéa 5la oy ya lkkrcbl51cla 10 l1a “ora
abar bor. Hlnoncbl yabblkclan ikkincbisi8a layakkaH8a bk 3bar
oHncH, 5o0‘n8ra 1wdlcbl yakblkclan layakkaH8a blr 3bar oHncH.
OHn”™an 8bar uora bo*H$bHs1 ebnToHM1 KOpTA.

723. Ycbla Ter8an blr bl ya bo§‘Hi512 BbaroMa biHa
TO ‘Yal8 uarab blr talaan o‘y m2isbcH. BTncbl Ter8anTtn§
TO ‘Yal8 o~ (ekki2isb eblUToH 0,9 8a, 1kkTcbigsTHa 0,8 8a,
ncb1ncb181Tkl e$a, 0,7 8a len8 Owylcla8l xocHB8alarln8 ebnToHNl
1lopTs:

a) Tapl bH Ter8an To ‘Lal8a o‘a 1ekki2cH;

b) Faupl 1kkHa Ter8an t10 ‘1Jal8 o lekklrcH;

V) ncbla ter8an bat To ‘Lal8 o‘y lexklrcH.

724. Bk bH ya bo8‘Hsasi2 lajnbalarnlng bar bTtina bocHsatn”®
ro'y bensb ebHTOH 0,8 8a 1en8 1600 lajnbaga bocHza 1200
Tarla ro‘y bensb ebHTOoHRN! 10pTS8.

725. Ayanya ro‘y benSbllMl blicHwb wucbun blr-brclan bo§‘Hy,
bo‘lta8an bollla 15bloychbl wmcbla ywurHTa o‘rmaHl8an. Ayanya
yaiHcla blnncbl uymnHna 15-8a 1u5bl5bTT8 ebHTOH 0,9 8a,
Ikincbl uyurHta 18b8a UBL18-IMIE ebHTOH 0,958a vya
ncb1Mcb151n1ng8 ebHTOH 0,85 8a l1en8 Owyl(1la81 bocH5alarlng
ebHTOH 10pHsin: - ayanya yauHBa:

a) Naupl bwa ymnilTta 1568a UBL15-1

b) N a! Iilla ~mrlTa 15b8a LWBH18b1

V) barcba yynltalar 18b8a LL3LLI3M.

726. B1r X1 ya boé‘Hip12 lajnbalarlng bar blncla bocHSanllg
ro'y ben$b ebHToH 0,02 8a len8. 150 1a dhnba oYka2ll8ancla
boéisa 5 Taria ro‘y berisb ebntoHn1 1opTE.

727. 1000 <lom lo@ar<la 10 (a yarod512 Hyar wucbraycH. 8bm
1000 éona loyarclan layakkaH8a 50 ckTa oHn8arcla ulamln8 ro%a
3 cloe5l yaroub12 bo‘HEbHE1 ebHTOHT 10pTS.

728. Blr X1 ya bo8‘H'512 (grlbalammln8 xar blncla bocH5an1ng
ro'y ben5b ebHToH 0,8 8a 1en8 125 la lajnba oYkarl™anéa
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boc/lka 75 (lan kaT bo‘lta8an ya 90 iian ko‘p bo‘lta8an TaMla
ro‘y berlsb ebntoHT tOp1ns.

729. 1)cbla éa8CSobcla blr XM ya bo§‘HUE12 8barollita bk 1urH
cleGil layyorlariacH. Blnncbl (1a818ob(la 10%, lkkrcbl51cla 30% ya
ucblnch)8l(la 60% clepl layyorlamaH. Har blr (lelalm8 yarosH
bo‘Hb Cayyorlanl5b ebHTOH: MnncM  (1a818b(la 0,7 8a,
Ikdnb15icla 0,8 8 ya wuchblncbl8l(la 0,9 8a 1en8 Barcba
layyorlan8an cleCallaclan layakkaH8a oHn8an (lelalmr2 yaroufl
bo‘H&1l eblMToHN! 1opT8.

730. Aka-mka bar bln 12 kKISbI(lan 1borai I1kklca 5Spor{
kotancla518a uplna8ba(llar. 1kd ya8blk(la 1 clan 12 8acba
noterlan8an 12 1a bHe( bor. Har bH koTanéa a’rolan layakkaH8a
blvaclan Hlelml at” blr yasblk(lan oll3bacll. OHn8an bllel yaSblk
uaylanlraycH. 1kkala aka-ukanln8 6- noterH bllel oHsblls1
ebHTOH 1opli$u.

731. ncbla uurolllan bk yauia To ‘1Jal8 uarab o‘y V2151l
B Ir al15<la 10 ‘Yal8& 1exkl215b eblToH bTncbl “uro! mucbun 0,8
8a, 1kinch1518a 0,7 8a ya ucbTcb1518a €5a, 0,9 8a lenS. OwylclaSl
bocM5alarlng ebHTOHT HOpTS:

a) Taupl blr o“Mun8 To0 ‘Lia18a 1681561,

b) faupl 1kdla o‘urile 70 ‘Lpl8a (eabbll

V) barcba vcbla 0*ymng To ‘Lial8a 1e818b1;

8) Hecb bo‘lTta8aniia bH o‘aning To ‘Lial8a 1e818:1

732. 11cb Ter8an bil yauyiia To ‘LUpl8a o‘y v215cH. Mo‘Lial8a
0‘a lekd215 ebHTOH blnncbl Ter8an wmcbmn 0,7 8a, lwdncbl5léa
0,8 8a, ucblncbl818a esa 09 8a Ilen8 Owyl(la8l bocH8alartng
ebiiTolMn1 KOplng:

a) faupl bH Ter8an ToLaa o‘a [exk1213b]l;

b) Maupl 1kk1 Ter8an To ‘Yal8a o‘y 1exkl218b];

V) barcba ncbla Ter8an T10 ‘Lal8a 0‘A 1eKK1213bi;

§) becb bo‘lta8ancla blva Ter8an To ‘Yal8a o‘y, lexd218b1

733. Talaba clazlutlng 60 1a 3ayoHian 50 151l BllacH.
1tHbon bllem 3 1a 5aolclan Jloral. Owyllla81l bod18alamilng
ebnTtollnt O p1~: Talaba:

a) MNaual 1xklla 3aYolln bllaclT;

b) mcbla 8ayolnl bllaclT;

y) becb bo‘ltaSancla blva 8aYolt bllacll



734. Har b1t 10 3poiicbMan 1bora(; 1kk! Kowancla wwmsobaua
~aCna$bcblMan8a nower bensb wucbun uyrra laSblabbroncla. 1kkl
aka-uka LWrH kortanclalarnlng a’2BIclirlar. Aka-mkawng 1kalabl
baw Tn~obauaba 5 noTer bllan uplnaSbl5h ebrmollnl 1oplnS.

735. 1kl Ter8am ToO ‘1Jal8 biilagan o‘s u215bd1 Har bxr
Ter8anniMg To0 ‘1lJal& o‘y 1ekkl215b ebritoH 0,8 8a lenS
Onylcla8l bocH5alatlng ebutolnt 1opTs:

a) 1kkala Ter8an T0 ‘Hal8 o‘a 1ex1a218bcH;

b) lkkala Ter8an 1o ‘Mal8 o‘y, lekk1215bTacH;

V) becb boYTta”aniia blr Ter8an 10 ‘Tlal8a o‘a 1ekki2dH

736. 1kl o‘a ouebiia becb bo‘lta8ancla brr Tar(a To ‘Yal8a
o‘y lexd215 ebHTOH 0,96 8a 1en8 To‘Tl Ta/la o‘y o0ll5h(a mcb
Tana TO ‘Yal8 o‘a lexk1215 ebHTOHT HOpTS.

737. Nasbnyo! 1kkiia aloua bo’HT18a Sarelalar ymboracH. O ‘r
yauHcla 8arela eHb bonbbl ebHTOH bar blr alo™a bo‘HT1l ucbun
0,9 8a l1en8 Owyl(1la81 bocH5alarnT8 ebHTOHT KOplnS:

a) lkkala alo™a bo‘HrT8a o‘r yaukla 8arela eub boTby,

b) Maupl blr aloua bo‘Hnn8a o‘r yauflcla 8arela erib bonxbk

V) becb bo‘lta8ancla blva aloua bo‘HT18a o‘r yaujiia 8arela
eHb bonSbl.

738. 1klaCa yaSblknlné bar blrcla 2 1a uora ya 8 la ou, 3bar
bor. Blnncbl yabblkclan IlayakkaH8a bH 5bar oHmib, 1kkdncbl
yabblkka 5oHML. 3o0°‘n8ra lkkincbl ya$blkclan bH Bbar oHmcH.
Ikdncbl yabblkclan oHn8an 5bar ou bo‘HsblM8TiME ebiiToHN!
HOpl1ns.

739. 1kkka barf (ermycbHar THlr xI1 ba]téa barl (eréHar.
Blnncbl barl lermycbl xalO8a yo‘ls0‘yl5blnt§ ebiiToH 0,051 8a
1en8, 1kkilcbist xalO8a yo‘l uo‘yl5blnT§ ebHTOH 01 8a lerS.
Terl18an barflar ledblrHS8an<la xatlO HOplSbcH. Bu xalO8a blnncbl
barl 1ermycb: yo‘luo‘y8anH8uun2 ebHToHWw HOpl1ns.

740. Bo8‘TWhI2 1lajnbalarlng bar brcla bocH3ant™ ro‘y
benSbl ebHTOH 0,8 8a 1en8 100 1a lajnba o‘lka2HSancla
bocHSan1Mg 70 clan kaT bo‘lta8an ya 80 clan orly bo‘lta8an
Tala ro‘y ben5bH81M1Ng ebHTOHN1 HOPTS.

6. (741-760) 018xrel 1aboallly Tuclor X Tladal 1KKi@ X, ’‘'ax3
Alyta(; yabu! Uacit ya X) <x2. X nT8 X, ulyraHnl uabu! MU
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eHnTol p, TaUnT, Tacetauk Kuinlta8l M(X) ya <l5par5lye8l O (X)
TaunTt. Bm casoglly T wiclorming caugito 1 uonmnit KO pTS.

No P, M (X) naa Ne P. M (X) 3(X)
741 01 19 0.09 751 0,2 58 0,16
742 0,2 28 0,16 752 03 .m67 0,21
743 03 37 021 753 04 16 0,24
744 04 46 0,24 754 05 25 0,25
745 0,5 55 0,25 755 0,6 34 0,24
746 0,6 6,4 0,24 756 0,7 43 021
747 0,7 13 021 757 08 52 0,16
748 0,8 2,2 0,16 758 0,9 61 0,09
749 0.9 31 0.09 759 01 12 0.36
750 01 4.9 0,09 760 0,2 38 0,16

7. (761-780) X - CazocHity rmaupior o‘2lLhing CaseiinoC CunksiYast
F(x) bMan benl8an. W T8 xtobMk Funk$iyaxi, TaCctallk kunltakl ya

diBper5lya81 1gpl18In TassitTol ya 2icbHk [wnk8lyalannlng 8§raiist
cHI2113111

0 agmar X <O
761. F(x)= & a8ar 0<x<1
1 a8ar x>\
0 a8ar x<1
762. F(x)= (3x2+X-4) a8ar 1<pa<?2
1 a8ar x>2
0 a8ar x<-0,2
763. F(X;=.5x+1 a8ar -0,2<x<0
1 a8ar x>0

0 a$ar X<-K

764. F(x)=. r|P2.008§ aear -n<x<—

1 aear x>§
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765.

766.

767.

768.

769.

770.

771.

0 a8ar x <O

F(x)= Al anar O<x<4
1 X =>4
0 a&mr x<4

Fx)= bni asar 4<r<4e'
21 agar x=>Ae
0O a8ar x<O
F(x)= -(2x2+x) aar 0O<x<1
1 a8ar x=>1
0 a%ar x<oO
F(x)= —(x3+x) a8ar O<x<1

1 a8ar x>1

0O a8ar x<O
FX)= 3x2+2x a8ar O0<x<”

1 a%ar X >-

0O a8ar x<O

— n
FOO= " 2gnx aSar o<x< —

1 a8ar x>~

0 a$ar x<1
F(X)= m—(x: +3x-4) a%ar 1<x<2

1 a8ar x>2
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772.

773.

774.

775.

776.

77T.

778.

0O a8

F(x)=. 1(3x-1)

F(X)=. n3 a8ar

F(x)=

F(x)=.

1 a8

0 apar

1 a8ar
0

ar X<-

a8ar ~"<x<2

ar x>2

xX<0

Oo<x<1

x>1

agar x<-1

wx +1 a8ar -1<x<O0

bn

1 a8ar x>0

0 a8ar x<3

~ a8ar

1 a8ar

b<x<be

X>be

0O a8ar x-~-"

bn ,
F(X)=, co82x a8ar —4—<x<j'|

0]

1 a8ar x>Kk

F(X)=. x2 a8ar

Fx)=

2

1 a8ar
O a8ar
a8ar

1 a8ar

aSar x<-1

-1<x<1

x=>1

x <0

O0<x<3

X>3
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0O aSar x<O
779. F(x)=, Z(x3—2x) a%ar 0<x<2

1 a$ar x>2

0 a8ar x<2
780. F(x)= (x’ -3n) aSar 2<x<3
1 a8ar x >3
8. (781-800) Mortal Jlaubltlan8an X-
Ta(etamk kullTast a
benl8an. Bwu (azocMdy Tluclonlt8 benl8an
n18b18b11£1T8 eblMTOHN! HOPIMS;
Ne a o (o4 p Ne a o)
781 2 6 4 9 791 V] 4
782 3 2 3 10 792 13 5
783 4 2 2 10 793 14 9
784 5 4 5 9 794 15 8
785 6 2 4 12 795 16 6
786 7 2 3 10 7% 17 n
787 8 5 3 15 797 18 6
788 9 6 5 14 798 19 7
789 10 4 2 13 799 20 7
790 n s 7 17 800 21 9
9.

1ansIToWw T8

Ne

801
802
803
804
805
806
807
808
809
810

lazonlily Tlaclornlng
ya oO‘rdacba kyaclramk cbe(1la8bl5bl a-lar

(a;P)

oppbpBogoOoRO~N®

T(eryal8a

GRBRE eRRERO

(801-820) TanlanTta o‘lacba alytan X 8a, canlanta ba|ti n
8a ya o‘nacba kyaéraik cbemasM3M a 8a (en8 bo‘l18an norrtal

X
74,69
74,70
74,71
74,72
74,73
74,74
74,75
74,76
74,77
74.78

n

25
36
49
64
318

100
121
144
169
196

TaCetallk kullTas:
18boncbHHK bllan 18boncb 1nleryaHnl O pTS:

a
25

3

35

4

45

5

55

6 .
6,5

-
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a N8 babosl

Ne

811
812
813
814
815
816
817
818
819
820

74,79
74,80
74,81
74,82
74,83
74,84
74,85
74,86
74,87
74,88

mncbnn 0,95

n o
225 75
256 8
289 85
324 9
381 95
400 10
441 105
484 1
529 115
576 12
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YorTta 1% yananian

ic

Brncll yorwa 18b

yar
1 1 22 4 6 81 101 121 141 161 18 2010 221
2 2 22 42 62 82 102 122 142 162 182 202 222
3 3 23 43 63 83 108 123 143 163 183 203 223
4 4 24 4 o4 &4 1004 124 144 164 184 204 224
5 5 25 45 65 85 105 125 145 165 185 205 225
6 6 26 46 66 86 106 126 146 166 186 206 226
7 7 27 47 67 87 107 127 147 167 187 207 227
8 8 28 48 68 88 108 128 148 168 188 208 228
9 9 29 49 69 89 109 129 149 169 189 209 229
10 10 30 50 70 90 110 130 150 170 190 210 230
11 1 31 51 71 18 111 131 151 171 91 211 231
12 12 32 52 72 92 112 132 152 172 192 212 232
13 13 38 53 73 93 113 138 158 173 193 213 233

'S
S
S
g
N
3

114 134 154 174 194 214 234

&
&
3
8
&
B
3

175 195 215 235

5
&
8
&
3

96 116 136 156 176 1% 216 236

17 17 37 57 77 97 1y 137 157 177 197 217 237
18 18 38 58 78 98 18 138 158 178 198 218 238
19 19 39 59 79 9 119 139 159 179 19 219 239
20 20 40 60 8 100 120 140 160 180 200 220 240
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ic

1kkwicM yorwa Kb

yar.
1 241 261 281 301 321 A1 361 381 401 421
2 242 262 282 302 322 342 362 382 402 422
3 243 263 283 303 323 343 363 383 403 423
4 244 264 284 304 324 344 364 384 404 424
5 245 265 285 305 325 345 365 385 405 425
6 246 266 286 306 326 346 366 386 406 426
7 247 267 287 307 327 347 367 387 407 427
8 248 268 288 308 328 348 368 388 408 428
9 249 269 289 309 329 349 369 389 409 429
10 250 270 290 310 330 350 370 390 410 430
11 251 271 201 311 31 3H1 371 391 411 431
12 252 272 292 312 332 352 372 392 412 432
13 253 273 293 313 333 353 373 393 413 433
14 254 274 294 314 334 354 374 394 414 434
15 255 275 295 315 335 355 375 395 415 435
16 256 276 296 316 336 356 376 396 416 436
17 257 277 297 317 337 357 377 397 417 437
18 258 278 298 318 338 358 378 398 418 438
19 259 279 299 319 339 359 379 399 419 439
20 260 280 300 320 340 360 380 400 420 440
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ic

yar.

© o N o Obh W N

D I N N T o o S
OO © oo N o o0~ W N P O

41
442

447

449

451
452

457

459

461
462

467

469
470
47
472
473
474
475
476
477
478
479

491
492

‘494

495

497
498
499

Ycbwcll yorwa kb

501

510

512
513
514

516
517
518
519
520

521
522
523
524
525
526
527

529
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A1
542
543
544
545
546
547

557

559
560

561
562
563
564
565
566
567
568
569
570
571
572
573
574

576
577
578
579

601
602

610
611
612
613
614
615
616
617
618
619
620

623
624

626

627

628

630



ic

To'rlwcll yorwa $b

yar.
1 641 661 681 701 721 741 761 781 801
2 642 662 682 702 722 742 762 782 802
3 643 663 6383 703 723 743 763 783 803
4 644 664 684 704 724 744 764 784 . 804
5 645 665 685 705 725 745 765 785 ; 805
6 646 666 686 706 726 746 766 74 806
7 647 667 687 707 727 747 767 787 807
8 648 668 688 708 728 748 768 788 808
9 649 669 689 709 729 749 769 789 809
10 650 670 690 710 730 750 770 790 810
11 651 671 691 711 731 751 771 791 811
12 652 672 692 712 732 752 772 792 812
13 653 673 693 713 733 753 773 793 813
14 654 674 694 714 734 74 774 794 814
15 655 675 695 715 735 755 775 795 815
16 656 676 696 716 736 756 776 796 816
17 657 677 697 717 737 757 7 797 817
18 658 678 698 718 738 758 778 798 818
19 659 679 699 719 739 759 779 799 819
20 660 680 700 720 740 760 780 800 820
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