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80 2 B0BH1 O'KMBA

Pcéa«o8lka T15lkurlan bosblawumcH 1a'lt  mwmlaxab51$MEl(la
ofllllayol8an “Bosblan”™Ycb Ttaletarlka kur3l naranyasr’ bo'lalak
bosblan8'toH 5l o'yMnYcbl3tt™ TaretaHk ra'lTt 2uncla ucla
Tubl T abartyar8a e™a bo'l8an o'uuy lawchr. 1)sbbum &arslik OT8
asmlcla ya rayanch olly o'umy ynliTo6bOPY rototéan raYslya erl18an
ya Oy ya O’ra Maxbus Ta'H1. Kasb Hunar ra’Hr1 bo’ykba O’uny
nslubly birlaSbralan MaoHyaiiln MuYOVslaSbrirnyYchl Ken§asHnt§ 2017
y 24-ay&blclaol 603-3onM  buyrn84 bllan ta'uyullanS8an !an éasrvn
asxlcla rayyoHancll. 8bunt8clek, Olly ya o‘ra Tax3ms, kKasb-bunar
ra 'Tirwa yo‘nalisblan bo‘ylcba 0 ‘any-u51ubly birlaSbralar laollyarlrt
MuYonu~bbrknycbl Ken8asbnt§ 2018-yM  18-ay8uor<3a8l 4-3omMl
bayonnota51 bllan 1 a ’allan8an fan gasrurl aBBl(lasayra ko’nb rurarll
CblLilicil

Markur é&arsHknt» 1-bobléa bo21r§l raton TaretTaihkasttN
a0l rasbkll  eruwycbl ro'platlar naranyas!, Taretarlk TtarTty,
eleranrlan, kotblnaronka, 103K, TMNnobabar, al8ebralk aral, Sradar
naranya5l Haflcla bbunte”ek, Har blr tayru”~a ald alobicla - alobléa
M50l ya tabalalar kelrtl8an. 2-bob bosblan™icb takrabTtng asobly
mbbuncHalarlclan bo'l&an narvra! 3on, burun notanily 50nlar ya wlar
vbicla bajanlacHS8an atalar, 51lwnt8clek, burmn notaniy 50nlar wericla
bajJanlacH8anro'r! atalnTt§ xo55alan8aclolrtabalayat 150llar kellln 18an.
3-bobcla 3on rubbuncHasbl ken8ayllM5H, rarstonak Haylfdly. kotplek5
Bonlar ya wlar v5ricla atallar, 4-bobéa ~eoternya eletenrlan, 5- bobéa
TarnH Ta$alalart yecbl5b nsmnllan8a oM rt50l1 ya t1a 5ablar kelllnl8an.
6-bobcla “Karrallklar’8a cblr, 7-bobcla Jiocla, len8lk rew>512Hk, ren8lara,
ren8laralar 315retabl ya ren8512Hklar 3r3feta3M yecblsb™a od rnw5Sol
ya tasablar barcla nlatr8 yecbltlanTt HOplsb boylcHa natmnalar
kelllnl8an. 8bunT8clek, bar blr Tayrn bo'ykHa sl5Suacba narany
rm3buncba benb, oxtcla éebar ncHun 3ayoHar barcla orally, yakuty
narorarlar ucHun resrlar, yorta 13b yananrlan yonrfgan.

MnaHLWar éar3lk bllan rat3blb, ntn8 katcblMkknT barraral
ullBHéa ber™an loyéall taSlaHarlan mcHun profe5S50r X.A.To'rauybloy,
closerrlar M.blobkoya ya A.O.Mubayeylar8a o't Ttrnarc!orcblH81t
blicHracllir. DarbHk beslcla8 likr ya mloba2alann&l12iu kurarTr.



| BOB. 318KKET MATEMAT1KA A80O8EAK1
1-MAY21): TO’PbAMbAK YA YbAK 118TTOAAMABEAK

1.1. To'plart ya wwnn» elewen(l

To'plat UWbbuncbasi8a tatotankaéa la'nl benlwaycH. “To'plarrl
50'21 taleTainkaéa “rr~tma”, “y18Urr, “ko'pHk”, ‘Yo'€éa”, “wyunl
Ta'noéa 15blalllacH  To'plarlar naranyastr”, asoscbllan cHex
Taletall§l B. Bo4Ysano, nert3 tTaletallklan P.Kanlor ya A.0ecHkrc!
bBoblanacH. To'plarlarw lolt aHaywutt» bo3H bardan bMan, unT§
eletenllant esa kioblk barflar blan bel8Masb8a keHsbMan. Mazalan:
M={a, b, c, A e}, ™ {x, Y, 2} ya x.K.

To'plar 1msbuncbasl Taletallkant§ a505ly Lbluncbalanclan
blrillr ya 3bntn& wucbun u bosbua LWsbuncbalar oryaH {a'ndantaycH.
1)1 rwbollar yoréarréa LWsbunlnsb tm 7K 1. .urlaclan, blror 31l as:
ounycblar HO'plarr basMa, nallral 3orflar HO'plarm badlcla ~apT13b
TUTKT.

To'plartlar lofn alrfayllmng A,B,C 2 barflan blMan bel§lanacll
BkolMa baTt ob'eklT o'T icbl8a oltaran lo'plat bo'sb lo'plar éeyflacH
ya 0 bel§! bMan belSManacH.

To'plartr lasbkl elllycbl ob'eMar wutn°, elerenllan éeyllacH
To'plaTt eletetlant 10 a!laykTtt8 kkblk bardan ab,c,...2 bllan
bel8Masb uabul arT8an.

To'platclagl eletenllantn® wusbbu HO'plar8a uyarasbH ekanll8Tl
umylcla8icba bel§MayT12. aeA (a eleteT A HOplanm8a yarasbH.) A8ar
blroreletenuo'plat8asarasblbo'ira 5a nbolcla™ bel§ldanroyclaniadl
M: A={ 1,a,b,c,4} boUsTt n bollla unylda8far o'nnl l1leA, aeA, beA,
ceA,4eA, 5MA éNA KNA

Ta'nl. A8ar B *o'plartn8 bar bir elerenll A To'plarmn§ bar
eletenll boYsa, B lo'plar A 1lo'plartrn§ 4151111o'plart éeyllacll

A8ar B lo'plat A W'platnt8 151 [o'plart boYsa, B ¢ A kabl
yorflacll ya bunéay oflack: “B KO’platr A nt8 als3t lo'plart, “B
lo'plat A SakiixI”.

Ta'nl. A8arA c: B yaB c: A boYsa, A yaB lo'plarlar *en§ éeyllacll.

AS8ar A ya B lo'plarlar len8 bou5a, n bol(laA = B kabl yorflacH.

Ko’nmlayol8an barcba 5737 1lo’platlart o’r tobl8a oluychl ro’plar



unyersal KO'plar Geyfladlya Y, | Hardan blMan belSManadl.

To’plaTtw 30n o’ylcla (asybla3b bo’nucba naTtuna:

To’plar o3 BclsHawusbl TasyblaT3bl JHotlaww5hbl
x/xefda<x<b @ b) Inleryal
a b
< X< [a b] Kesta
x/x e d,a< x<b a 5
Yant In-
x/x efl,a<x<b [ b) a 5 Teryal yokl
yant Kes3ta
Yanrt 7-
x/x efl,a<x<b (& b] a b leryal yokl

yanTt kesTa

Xx/x ed,x >a (ax+00) a Ocbly, nur
IMr yokl

x/x ed,x>a [a:+00) __irr [/1/ yanTt 10’8’n

a CH2L Y,

x/x efl,x <a (-00;a) Ocbly, nur

x/x efl,x <a (-oo, al \X\\\a blur

Yoxwa Tasby,

1.1.1. O'rbekiiH allraykrt§ vinl Harfar 1o'plart eletenllant

3anans.
1.1.2..Cuyklagl yornylarclan yaysfan



a) 10 e 14 b) 20 e 2; y)-5e 2; §)41e2;

do-1 6 bl; e)o N 14 DOE€ 2 r) 0.22 2;

0-le2; K) 01 e 2: ) 35 ™ >4 w) -2,3 é K

1.1.3. 0= {-4; 5; -6: -7; 2; -1} bo4Y3a, bn lO'plar elerenllan8a sarata
- uar3Hl sonlarclan rurM”™an KO'platr yort§. Bm lila lo'plarclan
nallral sonlar *o'plartw yamiA sonlar FO'plarwt agraHb yo2T§ .

1.1.4. pylclagn KO'plarlarmn yo2ing: A - ‘quiA naluwal sonlar ro'plartr;
B - ‘You malural 3onlar lo'plarr”; 8 - “1ya 100 3onlan asblcla™ nallkal
sonlar lo'plart”; O - “3 ya 10 3omlan ya uvlar oasl(la8l bullin sonlar
lo'plarr.

l4atvna: P-4 ya 9 3onlan ya uniar aeslcla?l nalral 3oblar 1o'plarrl.

Yechblt: P={x] x e 14, 1< x <9}.

1.1.5. Owy"Viac,! yormylariu o 'aT8 ya elerenllarrn ko'r3a{t&:

a)A={x] x 6 bl, x < 11} b)B={x] x6 KO<x<8}
y) C={x] xe K-5<x<2} §) O= {x] x 6 14, x < 10.2}
d)E ={x] x € 14, x2= 9} e) M= {x] x e 2, x2< 9}
0P =] x e 2, x2= 9} D K={]xeblxx9}

1.1.6. Onyldagl lo'plarlarmn8 xaraklerloychl xo3alanw ko'r3alins:
a) {3; 6; 9; 12; 15; 18; 21; 24; 27);

b){1:;2; 3; 4, 5,7, 8 9}

y) {2; 4; 8; 16; 32; 64; 128; 256;...}.

1.1.7. Cwy™aN HO'plartlart 3o0n oulcla lasgyirlans:

a{x] x 6 14, 1<x<6}; b) {x]x e 2,-5<x< 1}
y) {X] x e K, x > 0}; 8) X] x e K, x <3}
d ] x e K, 1<x<6}; e) X] x € K. 0 <x<5};
D Xl xeK,-25<x<1}L r) &l x e 2, x< 0}

Mayruw Tns(abkatlasH ncbun sayolar:
To plat xa ntn§ eleteniian yanfay bel%lanac?
CWekH xa cWeblr lo 'platlar®%a tr3oMar kellnng?
lo '‘plat latdp T aylIn%?
To plarlar panclay tTullanTa berlacH
To 'platlar TaxrT\ bo yrcHa ganc/ay bel%Hart basrr .

o A WD

1llnxer$al to 'plart cleb 1Ta™a aylllacH?



1.2. ToHauiar aaa&avrciat=(ar

To'plarlar orasMa tmnosabaJlar 10Tl xI bo4acH.
1 To'plarlar keslzHacl] ya5 A B~ 0 Keslsbac/igan KO p/n~arn!
Eyler-Yeyn cblracbalan yoréatbla uwwylclagld/a lagyIrlabb Tm TKT
3 4}y B={ 3 4 5 7 8 9

(1-b) rasrt

2) To'plarlar kebl8braycit. ya't
AN B =0 KesBbraycl8an {o’p N TKrIT

3-rasT

Eyler-Yeyn dlo~ratras! yorgarréa uylcla8lchba {asyMasb 11 TK T
(2-rast) Mizol: A={12;3;4;} B={7;8;9}

3) CH3T1 KO'plamn tmnosaball B ¢ A (3-rast) Mi5ol: A={1; 2; 3; 4;}
B={3;4;}

4) Ten§ tMno3aba*. A=BTen§ tnnozabaMa bo’18an A ya B KO'plarlar
Eyler-Yeyn pgolralanéa8llasyr Va aavwrarlloclalaycll (1-b rasr)

M1zol: A={1; 2; 3; 4;} B={x] xe bl ,x <4};

Yo/Tta tasbuy

1.1.8 A ={a b; c & } ya B KOplarlar aaslclag8l tuno3abawnart
anlulang, bunéa

8B ={kL1};

b) B ={b;c eT K}



V) B = {& b; 3%

8§)B={c (L ab}

dB={a;b:cT1; K).

1.1.9 Owiclaél lo'plarlar berMgan:

A= {X] x e N.x <20}, B={|xE 14,3<x< W}

C={] xE 2,-1<x < 14}, 0 ={xx e 2,2<x<8}.

LWar blr - blHan bllan sanéay tmnosaba”™a ekanH8LL aunilang?

1.1.10. A - barcHa]ulh $onlar tOplarw B - 4 & boTinackgan barcHa
nalral 50nlar KO'plart, C - 5 8a boTinacH™an barcHa nalwal $omlar
lo'plarr. 0-21 nT8 nmallkfal bo'lnycbllan. B,C,3 KO'plarlar A KO'plar
blMan yanéay mnosaban3a boYacH?

1.1.11. A - barcHa ucHburcHalar FO'plart bo' 131n uanéay Li15t
(o'plarlanw bias512?

1.1.12. A - ParelleloS8rarrlar KOplarwu , B - 10'8'n to'nburcbaklar
lo'plart, C - Kyaclrallar *o'plart bo4st. B Il A, cnB, BNA
lo'plar eletenllant arulans.

1.1.13. P - wucHburcHaklar FO'plart: A- o'Tk1r burcHakH ncHburcHaxklar
lo'plarm; B- l1en8 KOTtonH umcHburcHaklar KO'plart; C- 10'8'n burcHakH
ucHburcHaklar HO'plart bo48ancla nlart Elyer cflaSramma$lcla La8Ylrlan8

1.1.14. A - IkklxonaH 3onlar KO'plari,

B -]Jul1 malural sonlar KO'plarr;

C - 4 8a karrall nmalllal 50nlar w>'plarn. Bu lo'plartlart Elyer
clolrad/elan yorclarrcla la$yvlanS.TaSylrlan8an Hola™a 103 bosHua
KOplarlarclan rr3oMar kellnn§.

Mayrnt tm8labkarla8b mncbun 8ayollar:

1 To plartlar orasllla gancTay Tunosabaiar bo “lacH . K/xol
keblrt% ?

2. Kexiikack%an FOplat¥a tTmol kellnn%?

3. Ke$lskrayclwan lo plat8a 11$01 kellnn% ya Eyler gorrasw
cblrxb ko T3aHN%?

4. ("$71 loplart (@'rd T ayHn% ya nwol kelll rt% katcla Eyler
Jlob'axLllla ckw'db ko T3an%?

5.  Tew, vno3abalic/a bo "18an 2 1la (0 plat ayHn%?

6. To plarlar ganclay wuHabla berlacH?

7. To 'plartlar oraxla tnnosabainart bel%War blMan ko t$alin%?



1.3. TOdauiaxr birisTetl \a rea/a-tied

Ta’nl: AyaB lo’plarlartng kes3”3Hras! éeb, bIr yaurcla Ao ’plarcla
Haw B lo’plarclaHart tay)vd boU»an elcrcnllarclan WrM~an 1o’plar8a
aylliac

A ya B KO'plarlarrnng ke513btabl A n B kabl bel§llanacH A8ar A ya
B lo’'plarlarw Eyler cbralan yoréatMa lasYylrlasak, n Hollla benl8an
O’ plarlarrnng ke518brasl 3blnxlangan 3oba bllan {asyManacll (1-rasr).

A&ar AyaB KO’platrnn”eleterlan 3anab kor3alll*an bo4sa v Hilcla
An BT lopBbucHun AyaB 8ablr yaukla le813HH boUyan eletetlarr,
ya’t nlarnt8 nturty elerenllanw sanab ko’rsal3H yerarml.

Enc/1 A - vl nalliral sonlar KO’plam ya B -4 8a karrall nalvral sonlar
IKOp1laTTT8 KeslsHTtas! sanéay lo'plar ekaTT aTsalayri2. Benl&an
A ya B KO’plarlar cbeksl2 10’'plarlar ya B lo'plar A KO'plarttn§ 41571
O'plart. 5HUTNE ucHun A KO’ plat§a ya B lo'plarg&a bir yauMa le§13bl1
eletenllar B W’'platnt§eletenllan bodacH. Setak, AMB = B.

Ta'nl: A ya B lo’plarlarng birlasHrasl éeb 3Hunéay lo'plar8a
ay(acHkl, 1 A ya B HO'plarntg barcHa elerenManwu o’r Icbl§8a
olad1 A8ar blror eleten{ A éa Hat B éa Hart Tay)ucl bo4Ysa. bIHasHTa
O’ plarcla n bir Tala yorlacH.

A ya B lo'platlarn” blrlasbtasl A ™ B kabr bel§Manadl A&ar
ke3lsbnychbl A ya B 1o’plarlart Eyler <lolralan yoréarréa lasylrlasak v
Hola nlarm§g blHasbras! sHTxlan8an 3oHa bllan lasYlrlanacH (2-rasr)

To’plarlarm8 birlasHraszlw 1oplsl/icla balanlacii8an operazlya bart
bl[Ha3sbrta deb alaladl

EncH A-]1nlA nallral sonlar 1o0'plarT ya B - 4 8akarrall nallral sonlar
lo')platT78 blHasbtas! sanéay lO’plar ekaTtTt atalayrw2. 1l8anros



B c A ekaw arylan8an edl 8HuTN8 ucbun A 1) B KO’plar8a 1e815bM1
eleten(lar A KO'plarwng, eletenllan boYacll. Detak Tarkur Hicla
A ne =A.

To’plartlar ke3kubrtas! ya blrlaS5Hta81 yonunlan

1 1xiiyony A ya B lo'plarlar ucbun HO'plarlar ke5l5Hra$l ya
blrlaszbta$tt8 o’nn alra$Hils5H yonutt ~adbl oycbl A11B = BIIA
ANB = BMA len8Mklar o’nnH bo’M3bl kellb cblacH.

2. To’plarlar blrlaSHra$l ya ke3l5Wta5l wcHun SrmppalaSH uonuw
bar o’nnll, xinyony A, B ya C lo'plarlar ncHun (ATB) NC =AM(BMNC),
(AlIB) IC =A 1 (B Il C) len8Mklar ba)anlacH.

OrmppaksH uonunlant Eyler clolralan yoréartllla ko’r™arrtall
lazayyur TUTKT. Masalam: A, B ya C IO'plartlart guiA~umll bllan
ke515bacl18an ucHla dolra ko’nt3bl ™M a 1a5YIrlaslTm TKT.

3. Taub1tol xo33a3K

(AnB)ync=(ANC Il (BM0OC),
(AnmB) HCc=A1NCNO@B I C

YorTta T1asby,

1.1.15. “PlMNolo8§lya” ya “LUosoiya”, “503t0lo§lya” ya “biolo8lya’,
“paxTt” ya “laxia’, “nlletaHka” ya "§ratranka” 5orlanclagl barllar
W'plattT8 kebl$bralant ya birla$btalantiOpTs.

1.1.16. M = {x] x e bl, x< 10}, N={] x € 2, x>-4},

P={] x e 2, 0 <x < 14} KO'plarlar benlgan. 1/1art $onlar o'uMa
rabylrlan§ MHP, MW, WP, MNOPNN, WP, MbIPNbl HK'plar
eletenllant len8$12Mklar yoréartréa yorte,.

1.1.17. A-lui50nlarl0’'plart. B -7 Sakarral nalvral50Onlar 1o'plart,
C - 3 8a karrall nallral sonlar lo'plart. AMB, AMNC, BMNC, ANBMNC,
(ANB)E1C, A14BMNC) A11B, AbIC. B11C/lo'platlartlopT8. lllart Eyler
<HaS8ratrabl yorgarréa lagYlirlab, xaraklerloycbl xo5%alant ko'r$amns.

1.1.18. Owyicla8l 1lo'plarlartr> keblbbralan ya blrla$Hralant
lopTs.

a) [8; 25] ya [-1; 16]; b) [-3; 2]; [0; 6] ya [-1; 9];

y) [2; 4 ya[-3; 3] é) [5; 15] ya [-1; 10];

1.1.19. K- 1kklxonall sonlar KO'plart, M-1ou $onlar lo'plart. KIMM,

10



K™"M KOplarlarnl KO pT1». Guicla8l yo2uylar 10'é'nriu:

a2l € KNM b) 32 & KbIM,

V) 7 e KNM, §) 8 &€ KM.

1.1.20. A -2 MakarraH 50nlar 1o'plart, B —3 Sakarrall 50nlarto'plarni,
C- 5 8a karrall sonlar *o'plarrt.

(AMNB) UC ya (Al1B) NC lo'plarlar ekteniianTt xarakl.erloychl
xo33alant arylans.

1.1.21. A- barcba |wi $onlar to'plart, B - 2 8a boTnaciiS8an 3onlar
lo'plart, C - 2 8a bo'Hnraycl8an 5onlar lo'plarr, 0 —21 30Tn!ng
rnalwal boYuycbllanlo'plarl.

B, C, O lO'plarlar A lo'plar bllan sanéay tnnosabaMa boYacH?

1.1.22.. A- kklxonall sonlar KO'plarr;

B - 1n/1 nallral 3onlar KO'plarr,

C - 4 8a karrall mallfal somlar mn)'plart. Bu KO'plarlart Elyer
clolracbalar yoréatMa lagylIrlang.

(AMNB) bIC ya(ALWl) NC

lo'platlart 3blnxlab kot3alln§ ya bu KOplar ekTtenianT
xarak*erloycbl xo33alant atyknc,.

1.1.23. A= {a; b; ¢, ]} } ya B KO'plarlar ke515Hra3l ya birlasbtaslr
lopT§; bunéa

aB={KLT1};

b) B ={b; c T K}

y) B = {& b; cl};

€) B = {a& b; ¢ <!};

B={a b crT1; K}

1.1.24. Owi<la8l KO'platlart 3on o'uMa rasyirlan§ ya A ya B
lO'plarlar ke3lsbta5l yablHasbtasbl*opT§;

a)A= X x e bl, 1<x <6} B= {X] x e K, x <8};

b)A= I x e 2,-5<x< 1} B= {x] x € 14,0 <x <5};
Y)A= Xl xe K, x>0 B= xIx e 8, 1<x<6};
§A={lx e d,-25<x<1} B= x| x e 1, 25 <x ><10}.

1.1.25. A, B, C loplarlar ncbun AMBMNC~0 o'nnil wularr Hyler
clNa8rarrasl yoréatMa lasylrlang ya

a) (A V B) NC, O AYBYC

b) ANB Il C, é)An(Bnc),
lo'plarlart 3b(inxlab ko'rsain”. Har blr bola* ncbun alobka chblrta
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b ™
Mayrut m$CaHkarla$ll ncbun acba( $ayollarn:

/ To platlar keasr3ktasr (leb nwa%a ayrflaciA?

2. To '‘plartlar bldasktasr clebtra% a ayllacin?

3 Kesrskta ya blHa3kta atallartw, gonuriant ayHn§?

4. [kkna kesrskmychl /o plart8a Tiiol kellnn% \sawular
Ke3rskrasTtr atylauw,?

5. 01371 tmnosaban/la bo "1%an 1kkma 1o plart8a 1x30/ kellrmy,
Nsaunlar Ke3rsktasrt yabbl a3ktas3t arylan%?

6. 1kk/a kesrsktaycH”an lo planwa ?71301 kelllnn% \a unlar
Kesrskrasw ya blrlaskrasw arylan%?

1.4. To'plarlar aylrra$l To'1(Mrnychbl 1o plaw

Ta’'oT. A ya B KO’plarlar aylrmasl cdeb A lo'plartnTt8 B KO'plat8a
ktna”an elerenllanclan LWrM8an KO’ plar8a ayllladlya A\B ko’'ntsbéa
yorllacH

Ey lerclolralat yoréarréa rarkur yarlyal3-rasrcla8,1 kabl lagyirlanacH,
113Hbn cbl2raéasgl aynmna A ya B KO’'plarlar 11371 Tmno3saballla bo*18an
Hol ncbun KO’&'n

A lo'plarclan B uyl3t urplart cblsanb lasblan8anclan keyTt uol8an
U1 - bn sblnxlan8an ylsrc!lr. Bu 41317 B lo'plamili™ A lo’plar§acba
1o'clrmycbbl bat éeyllacH.

Ta’'nl: B c;A boUsTt, At ’plarwun8 B KO’plar8a 1e813bH boYtag8an
eletetlant8tacr2icbkaol8antOlplar B lo‘platnT§ Alo’plar8acba
loYcHruychbl3l éeyllacH.

B lo’platwung A lo’plar8acba oY dluycbls]

(B c A 3baii balJanl™arnicla) A \B kabl bel§8HanacH.

(W31 1o'platnt8 twUcHruycblsbl 1lopi$b(la [oyéalarlacHSan
operaslya ayt3b arall pgeyllacH.

ANar A ya B lo'plarlar eletenllan 3anab

ko'rsalll8an bo4Ysa. nkolclaA\B 1 HOplsb ncbun A

\to'plar8a 1e813bl1 bo’18an ya B HO'plar8a 1e81bll
3boUra8an eletetlarT 3anab koTt3aiisb yelarH

(3-rasrm)
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Yo/ta tasHuy
1.1.26. A= {a; b; c; (} €} ya B HO'platlar ucbun A\B 7 10pT8§, buncla:

a) 13= {ccLe}; &) B= {bcie;cl;a};
b) B= {ciacl}; d) B= {a;b;c;clie;lKk;1};
y) B= {K;1;1}; e) B= 0.

1.1.27. “Oeotelnya" 3o'rlla”™ Varllar 1o'plart bllan weoloélya”
$0'21del Harlar FO'platTng aylrra3iu 1opTs.

1.1.28. A={x/x 6 K.x e [1; 15]},B={x/x e P, x e [3; 18]}, boUsa,

A\B, B\A. Aya B {o'platlaTtr8 31lrrnelnk ay”tasnHlopTt8 ya 3on
0'sléa lasylrlans.

1.1.29. X={1,2;3;4,;5,6;7,8;9} 1lo'plarnlarnt§ | kk1™1l3rlo'plarnlaniu
lopt§ ya blartne, X HKO'plar8acba w/ic/irmychl ro'plarrn eleten(lant
MRIs.

1.1.30. Puylcla8l !o'plartlartt§ lo'lc/liwychbllant 10pT8.

a)]vl nalltal sonlar 1o'platTT§bl KO'plamnSacha;

b) TanHy bulln 3onlar 1o'plarmun2, 2 Kplarw8acha;

y) bulvn somlar 1o'platit§  HO'plarr8acHa

8) rasto’rel 3onlar Io°platTTé 4 *o'plarrf8acHa

1.1.31. 1xHyony A ya B lo'plarlar ncHuin

a(AUuB~ATIB1

b) (A'nB’)-ATB

len8Hklar 10'8'n ekaTT 13bollans.

1.1.32. A, B, C KOplarlar ucbun AMNBMNC~3 o'nnH wlarr Eyler
cddralan yorclarrcla lasyiriang ya

(A\B) NC, A\BIC, AC! (B\C), AYB\C lO'platlart 3brnxlab
ko'r3alr8. Har blr Holal ucbun alobiclachblrta cblrt§.

1.1.33. P- oUklr burcbakll ucbburcbaklar To'plart, <3 - len§ yonrl
ucbburcbaklar 1o'plart, M - 1en§ lotonl ucHburcbaklar lo'plart. Bu
lo'plarlar ucbun Eyler <Ma8rarralanrn cbl218 ya (P\0) 1M, ((\M)
) P, PMC>\M KO'plarlart 3binxlab ko'rsaling. Har blr bolal ncbun
alobklacblrra cbl2nns.

1.1.34. InYer5al KO'platnt§ Uit loplarlan bol8an A,B,C
lo'plarlar ucbun AMBMACAO 71uMnosaba! o'nnfl. Benl8an loplarlar
ncHun Eyler cHa8rartalant cblrT8 ya

a) AMBMC; b) (AuB)TC,;

y) (AYB)NC; 8) AYBIC

13



lO'plarlarw {asyMoychbl 3obalart $blnxlar bllan ko'r5alt§. Har blr
bolal ncbun alobiclachblrra (+121113.

Mayxunw tn8labkartla$H ucHun nebal 3ayoHan:

1 O'ut (oplartla'rdp v ayHn8§?

2. To plartlar aylrram cdebTtra%a aylllaciN?

3. Kesrskta ya blHaskta atalarrw, “nruMask yonunlar\t
ayltn?

4. To YdHreiychbl (o plarn cleb TTa% a aylllac?

5. To Udlruychbl /oplat Itkmnc WM a3t 1130l kellndb In3ktnb
benn%?

6. To plartlarnt® $untelnk ayrrra3! c/ebtra& a aylllac?

7. To platlaraynrras3tt™ yonunlarr\yort%?

15. To’plarlart 3tfar™a alJra(i$H (usHiuncHasl

To'plarlar ya KO'plarlar nsMa opera$lyalar LUsbunczasl blrwing
Kla3sHlkaslya basMa”™ lasayyurlanrirt oyé€blasbnnsb™a Itkon beracH

Klab53/lkablya - bu 51T kbléa ob’ekrlarntg o’xsbasbb”™ yanlartt§
bosbua 3tMaréa”™ ob’edlarclan lary, yllsbl aso3Ma 31Aar bo’ykba
ayralsb arallclr.

MalOralkaéa klab3nkasl\a keng uo’VanvVed1 Masalan, nallkal sonlar
WM ya Ky, sonlar&a boUtacll: burcbaklar: oYkk, oUtas, 10°§’n ya, yoyli,
boYacH.

A8ar: 1) X,. X,,..., X A1 lo'plarlar AW bMan o’raro
ke3l5brasa;

2) X, X,..., XnAB7T lo‘plarlarm§ blrlasbtabl X l1o’plar bllan
To3 1mb3a, X KO’plat X X Xns3tHar§a HO’8’n aJralllsan aeb
blsoblanacfl.

AS8ar 3bu 3banlarclan aualll blnas) balanlrtasa, klazsllkaSlya nolo’8’n
blsoblanacH.

1.1.35. K={1;2;3;4;5;6;7:8;9} 1lo'plar A,B,C U157 HKO'plarlar§8a
ajJralngan.

Oays! bollaréa lo'plarlarw 3tMar™a 10'8’n ajralll8anM8lr arulans;

a)A={1;3;5}, B 12;4;6;8}, C={7,;9}

b)A={5}, B {3:4:8;9}, C={1:6},
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y) A={1;3;5}, . B={2;4:6,8}, C={5;7;9}

§)A={1,3;5}. B={4;6;8}. C={5;6;9}

1.1.36. blallral 3onlar FOplalmw vanclay 5Tar8a agralb T TK T ?

1.1.37. Yer yw21(3a xa™Marlll sanclay beMan”™a ko'ra stiar™a agraiisb
TUTKT?

1.1.38. Koorclnala 10'8'n cH121§ 1M1 ]-co;5] ya [5;+co[ KO'plarlarsa
alralbak, baulily 3onlar 1o'plartikkla$tM’ak0’8’n garallxan boYacrt?

1.1.39. (}ay4l bollarcla 5Tar§a agraHsb lo'§'n ata”a o$binlgan:

a) ucbburclaxlar: 10'8'n burcbakil, o'Tta3s burcbakll ya len§ yornH
ncbburcbaklar8a

b) burcbaklar: o'Har, 10'8'n ya yoyll| burcbak!ar§a

y) bulun sonlar: nalwral, 0, Tanity bullin $onlar§a

8) o'rbek HM le'Nan: bo21r§l raton, o'l8an raton ya kela$l raton
re'llansa

€) &p boYaklan: bo$b ya IkkTCbl &argoall boYaklar§a

D) 8a2laralar: paxldlya lJpak 8a2laralar8a ajraHl»an

1.1.40. lluyer$al 1lo'pl!atnté ¢I$t KO'plarlan bo4y8an A,B,C
lO'plarlar mcbun ATMBMC”™0 Ttumnosaba* o'nnll. Benl«an loplarlar
ucbun Eyler (Ma”~rattra”™nt cblrt§ ya mntyersa! KO’plar necbla LUrH
$1r8a agransbit arulans. (JuylclaSk

aA N B1l)C; b) (Al)B) Il C1

y) (A'll BYNC; 8)AnBTIC

lo'plartlart la5YyirloYchl $obalart 5blnxlar bllan ko'rsalfno. Har bir
bolal ncbun alobicla cblrta cbirT§.

1.1.41. A-lo’Mburcbaklar KO’plartt ~MNara ajraling?

1.1.42. d-baulyly $onlar 1o'plartt 2 1aA ya B 5tdar8a gmasek

A = CboU3a, B-HO’plartT HOpTS.

1.1.43. blalwral 3onlar *o’plartt a) 5 8a karrall 3onlar. b) 38a karrall
3onlar xo55alan&a ko’ra $1dar§a agralir™. Nelvral sonlar 1lo’plart necbla
51nrSa aralad

1.1.44. M * nallkal 50nlar *o’plartt a) 5 8a karraH $onlar. b) 38a
karrall sonlar c) 4 §a karrall xo3Bakrja ko'ra 5tar§a aaHv\ Jfu
narral $onlar 1o'plart necbla 51T 8a araladl

1.1.45. Nelllral 3onlar KO’plarwt &) 7 8a karrall $onlar. b) 3&a karrall
sornlar c) 2 8a karrall sonlar xo$5alan8a ko’ra 51darga ajraling. Lllral
Sonlar KO'plarl necbla $1T8a ajralad1 Alani§an 5tMarnt§ kelra-kel 3
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Emnderalaiunyor 18

Mayxuw Tn8labkatla$K mncHun saYoHar:

1  UrNer$a/ 10 plat cdebtra™a aylllach?

2.  To'plartlart xaraklen$lVk xo$$a$l cleS8ancla w t1a T (MXKNnasrmr
TboWar kektn%?

3. Maxxcpkasrya tta ?

4. KeinsWtaycHsan tO'planwa tmol kelllnn%. 1/1ar8a ntnTxy noTt
benng§?

5. Ke$l$kra yablHaskta atalartw, laysvnol gonunlant ayHn%?

6. B\rorla lo'plar ayin% ya nt 2 la xo$3a%a ko Ta Suw(larda
ajraHn%?

7. ToUcHrmychbl loplart cdebTtra% a ay/Mlack?

8. To 'plaTtlart $nylarsa a/raHxk bkarnart/ aying?

1.6. To'plaTtlarTn8 Oekar* ko'pay”Tas!

To’plar eletenllannt8 kel3H Ttarnbl T bl T bo'l8an Holaréa,
Taletankacla eletenllarm2;lalllblan8an)arlanrtasl Vedlcla agp boracH.
Markur tazalacla blr laHlblanSan [wilklar bMan 13H ko’rarTr.

a ya b elerenlarclan lasHk1 LWp~™an larliblan8an Ju/1MKT (& b)
bMan bel8Masb sabul ulT8an, buicla a elewenl )u!lliklarnto binnchbl
koorcHnalasl (kotponeta3O, b eletenl e3a bu MiiHKTNE lkdncAl
koorcHnalasl (kotponenlasl) éeyllacH.

(& b) ya(c, d) Mklaclaa= cya b = d bo’18an Holcla8ta bulu/iHklar
1en§ boYacH.

Ik]la InH 1o0’plarlar eleterlanclan bart Fartblarwan |uwiiklar bo3ll
All3b Tv TKT. Mazalan, A = {1, 2, 3} yaB = {3, 5} lO'plarlarr olarl2
ya Tn TKT boYran larllblanS8an [ul\Hklarr 3Hunéay bosll uyManirk!,
vl klatT§ binnchl kotponenlasl Ato’plarclan, IkKkTcbl koTponeTtas!
e3a B 1o’plarclan lamab oHn3t. (J13bbu O'plar8a e8aboYarrr:

{(1,3), (1.5), (2,3), (2.5). (3,3), (3,5)}

Porral xarakrer8a eS8a bo48an nsbbu Tazala8a konkre! ta'no bensb
TW TKT bo‘8an barcHa kk1xonall 3onlart sbungay bosll uMT kit bunéa
o’nMklar ragart 1,2,3 rauarlarclan lamab o/nacl, birMklar rauarr esa 3
yoK) 5 rayart bo’Hsbl T TKT.
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Ta’'nl. A ya B loplarlarrmng 3ekall ko’paylitabl éeb blnnchbl
koTponenlafl A KO’plar8a, |kktchbl koTponeta5l B ro'plarga 1enN15H
bo'18an JwNklar 10’ plaruga aylliacH.

AxB = {(x,y)/, x6 A, ye B}

AyaB lKOplartlartr§ Sekall ko’payltabl AxB kabl belSHanacl

Oekall ko’payvnawn loplScla uyoHlanfacli8an aral lo;plarlarnt§
Oexall ko ’payiinzH éeyllacH.

Ta'nl. A,,A2 ..., AnlO'plartlartt8 Oekall ko’paylr a 51 deb urmnH”
n boY&an s3Hunihay ko/lepar (o’plawl8a aylllacllii, buicla kole]Tn8
binncbl kotponenla5l Al 1o’plat8a, IkkTCc bl kotponenlabl A™No’plaroa
,-.., M-KOoTponenlasl Anlo'plar8a re§15HH bodachl.

A, A, ..., Anlo'plarlarnTg; OekaH ko’paylta5l AN A, X ... X4
kabl bel§ManacH

Aya B 1o ’plaufar cbekl1boYlb, unchako'pboYraéanelererlarr o'r
Icbl8a 0l13a, nlarmg Oekall ko’paylrablt Kpl5H Lly In etas.Koorc/inara
10’8’n cbl218Y - bn vnclazanoy, bosbl, nrunHk birMsl ya tnsba* yo’nalsH
benl8an 10°'§’n dr2~e™

Ox 10’8!'n g™ abbSb1565alar 0’ul, Oy esa orcllnablar o"a,ntntny
3anoy, bosbl8a ya aynan bir xM urnunHk birMg§18a eSa boUYgan koorcltala
o’ulan yaza8an lekBlk koorcbrala 1exIS8l cleylacH.(4-rabr).

Koorclralalar lexisiglclaA ya B *o’plarlarmé Oekall ko;paylr a 511
rasyirlayri2, bacla

1L A={123}, B={3,5}

2. A={123}, B=[35];

3. A [13] B=[3,5]; y
4. A=%, B=[3,5];

5

. A=4, B=K. L Ll
1+olcla benlSan 1o0'plarlar cbekl  WY/WY/IAyY /111117
ya wuncba kaila boYta8an cbekll
50néa8l eletenllart o’r Icbl8a oladl
$HNUTNE  wmcHun  wnlarn8  Oekall;
ko’paylta5t78 Hartra eletenllant
3anab KO'r3am3H TN TKT:
AxB = {(1, 3), (1,5) (2, 3), (2, 5), (3, 3), (3, 5)}.
Kooréralll o’alant yasayrir ya Ox o’uclaA KO’plar ekrenanr,
Oy o‘llaB 1o’plar eletentlant bel8Mayrl2 8o'iéraA,"B.T;pN1clNél

4-rabT

r 10 7?mn
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Marblrsoblar )n11Nnguu koorértalllek15H8)<3a81nualalarbllan a3y Irlayrii2.
2-bollla W'plarlartn§ Oekall ko'paytrasl eleTet!anTt 3anab
koT$allsbnT8 nnkow yo‘u, cHunkl B KO’ plar cbekslr lo‘plarcrr.

B Iros bn Oekan ko'payTrart boall alll3b JarayoT1t natoy3b ulllb
TUTKT. Har blr ||/|l7l'kc!a btncbl kotponenla yok) 1lyokl 2yokl 3
kkTcbl koTponeTta esa [3,5] oraHuy™an olfinS8an bauAly 3somlarcH.
Btncbl kotponeta3! 1307 boYyan, IKkTcbl koTponetas! esa 3
éan 5 8acba a'ytalant kelra-kel sabul gM8an barcba JulllMklar PM
Ke3Ta nuilalan bllan lasYlrlanacdt btncbl kotponenladl 2 boY8an,
KkkTCbl KOTponeTtasl[3,5] oalkclaél batTtabauyly Alyrallart sabu!
aluychbl barcbalu/lNklar Kb ke3ta nualalan bllan lagylrlanacH bTtnchl
KoTponeTtasl 3 30T boUepgnAkrcbl kotponenllUs! [3,5] oralaclasl
xMyony badlc]ly 3onT sabu! Allnychl Ju/lNklar esa Kes3ta nualalan
bMan lasylrlanadl

4t0lcla A KO’plar barcba bas™1’y S0nlarclan lasbkl1 *op8an, ya't A
x B 1lo’plar eletenllant lasyirl0¥chl nualalartng absl55abl batTta
baululy alytallart kenna-ke* aabil a”ac™d bn Yas'cla orclinara s/laliéa
[3,5] oraHséaol 3onlar obnacb.Bunéay mmslalar to 'pkul polosa boall
alfacH.(4-ra5t)

YorTta TasHy

1.1.46. O'nH rasarlarl A={2;5;7} KO'plar8ablrHk rasatlan B={4;6}
lo'plar8a 1e813bll boY8an barcba kk1xonaH 3onlart yort§.

1.1.47. swraln A={5;2} lo'plarclan, Taxta”™ B={3;4;5;6;7} W'plaréan
olt8an barcba 10'8'n kasHart yorT§.

1.1.48. A x B lo'plar eletenllant ko'r3alt§, bunéa:

a) X={a;b;c}, y={l;e};

b) X={ abcccl}, ¥Y={x}

y) X={ ajb;c;&} , ¥Y={c};

8) X={ ajbic} , Y={u}.

1.1.49. {(1;2), (1;4), (3;16), (3;2), (3;4), (3;16)} KO'plar A x B
OekalJl ko’paylrtant§ a*571 *o’plart bo4Ysa, benl8an A ya B HO'plar
eletetlanTt ko'r3a{Ts§.

1.1.50. A={4;5;9}, B={6;7;8} HO'plarlarnt§ Dekaii ko'paylnasiu
W rT8§. Ho3l boY&an lo'plarclan suny~aE* xoszalar8a asosan S*571
lo'plarlar ajralrs.
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a) u/Nklarnt8 blnnchbl eletenn lkinbblclan kaHa,

b) JuNMHK1artT8 binncbl eletenn besb™a leny,

y) InlNklartng IkkTtbl elctenn yet8a len§

1.1.51. X ya Y tO'plarlarnt§ Oekall ko'pa\lta$lt koorciinala
lexiTBlcla 1abYIrlané, bunga:

a) X={-1;0;1:4},  ¥={2;3:4};

b) X={-2; 0;1,2}, ¥Y={3;4}

v) X=[-2;1], Y={2;3;4}
8) X={2:6}, y=[0;5];
4) X={3}, y=K

e) X-K, y=[-3:2]
1 X=K, Y={2;5};
D X=[-3;2], y=[2;8[;

1.1.52.C)anclay Ewlla KO'plaTtnT§ Oekan ko'payiinas! koorcHnart
leklSElclayanT bla3lNkw beracH?

1.153. X - |kl xonall nmallial $onlar HO'platm Y-luw/1 nallkal
$onlar lo'plart, E-4 8a karraH $onlar lo'plart bu lo'plarlart Eyler
élaSrarralancla lagylrlan& Owuy Icdad KO'plartlart $binxlab ko'r$arnsg,
batéa xarak”™ensiik xo33asbl aniulans.

a) A=XMEMY b)B=XYE/Y; y)C=XMEbIY

1.1.54. Koorc/inala lexi¥Blcla M (3;5) nwusblan oYuycbl ya Ox
o'usa parallel O'§'n cbl2ia 1 cbl21§. Caclay kkl (o'plating Sekan
Ko'pay”~tas! bu 1lo'&'n cbl2iatl a3y 1T beradl

1.1.55. Koorclrala lexiss8lcla ucblan A(2;5), B(-3;5), C(-3;-2),

3(2;-2) nusralarcla bo'l8an lo'mburcbak yazan8. LW 7~ yu2asl8a
1e813bll bo'18an nualalar sanéay 1kl (o'plattn8 Dekall ko, paylta 51N
Yoclalayd1l Bu kkllo'plartr yorTs.

1.1.56. KoorcHnala lexigglcla upykla8l sbanlart uanoallanfrnychl
nualalar lo'plartvr yasana,:

a) x e K, y=5; ) xe K, y>4;
b) x E K, lyI=% e) X € K, y<4;
y) Ix1=3,yeK; 0x<4y EK:
& x=3, yek 0 IXIPL Iyl

1.1.57. Koorclinalalar lexi5H8lcla P sbakbl yasan§, bvnéa
a)P={(x;y)] x=5, y=K};
p)P={(xY] xe K;y=-2};
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V) P={(xy)l x <2,y € Ki};

B) P={(xy)I x e f;y >0}

a) P={(x;y)l x e K; M=4};

e) P={(x;y)] 4y-3x-12=0, x <0,y >0};

Mayrnw wwun8labkatla8b ucbun geba! 3aYoHan:

1 Kole) nuna? KoTtlslnuwy, urmnHp Tt yanfay wkunasr?

2. To plartlar naranyaitAa nclragan bel%larryorr§?

3. Ikklla ckekH lo platlar%a TnoWlar kellnn% xa wular (lekall
Ko payll a3t atglan%?

4, lkkna A \a B (o plartlarnt8 ckkan kKo paylnaii ceb TTa%a
aylllacH?

5. nlalOplar clekall ko '‘payltaatt® kollelan wun%w aynu,?

6. Ke$l$kra NablMaskta atalartw, uonunlart\ aynuy?

7. ToUddreiychbl (oplart clébtTa% a aylllacH?

8. To platlar Hekall ko ‘paylta$t\ bel%llar bManyort% ?

2-Mayxn: M 08blK YAMLW 08ABAT
2.1. 1kkllo’plaTt eleten(lan orasla®! To3Hk

Ta'nl. X x Y clekdlkcrpaylra n1° Blakan 0 (UBT Oplarw X yay
lo'plarlar orasldagl To3Mk (3eyladi

Moslk 1on allfbo3stté I, §, |, 5 kabl barAan bllan belellanacH

8128ata Unt boY’an lnnkl5lyalarr8bartrasl o3k Lsbuncbas™a
rmmsol bo’laoladl

X lo'plar 1o3MknT8 binnchbl wn)’plart éeyflacll. X wnyplarnt§
To3lMMa Bbllrok eTycbl eletetrlan 1lo'plarl to3lknTté arnalarsb
30Ha3sl deylledl.

Y KO’plar 103MkTné IkKTchbl Ilcyplarr éeyflacll Y KO'plartnt§
To3MMa salnasb8an elerenllan 1<yplart To03MknNT8 alyrallar 1o’ plarm

0 (c:XxY KO’plar 1o3MKknT8 8raii§l ckyllacll. 2 lO'plar orasléa8l
To3MKT nmalalar ya yo’nalisbll kestalar (3lrelkalar) yoréarlcla
lasylrloychl rasrlar To3HKTN§ Sraii geyllacH. Maszalar:

X={a,b,c, d et Y={1, np, u}

lo’plarlar oaslcla
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O ={(a,n).(b,n), (b,p). (c.p), (CLP)}-

T03MkK otnanl8an éesak NT§ 8raH

5-rasrcla8l kabl bodacH

X={a, bb ¢ & e}-Mo5Hkmn§
yo’nallirmychbl 3obazl

Y={1, n, p a}- MosMknt§ dabi
AMnYcbl Sobasl

Cr={(a,n),(b,n), (b.p). (c.p). (cl.P)}-

ATtdlart3b 3obasl ={a, b, ¢, cl}

C)lyrallarn>'plart ={n, p }.

2-Ta’nl A™ar T To$HKNT§ atdlartsb 3obasl binnchl lo'plar bllan
n3lra-n3l: uiBb3a, I'To03MK baTtra yeréa aralan®an éeyllacll.

3-Ta’nl: A&ar I-toslNknt8alyrtallarl:o?Plalrikktchl KO'plar bllan
n3lta-n3l Uibsa, { T03MK 3yurekiiy éeyllacrl.

4-Ta’nl: A8ar I to3[MMa binncbl nyplartrng bar bir elerenl™a
kkTchbl loplatnln8 bkblan orua boYta”™an ekTert To3 kelsa, I
To3MK [vnk!i51lonal éeyllacH.

5-Ta’nl: A8ar I To3llMa IkkTchbl lo'platmn§, bar blr eletenit8a
binnchbl KO’platnt8 1 blan olls boYra8an eletenll to3 so0’yN™an
boUsa, [TO3HK T ’ekny éeyllacll.

6-Ta’nl: 3ywurekity yatekiny 103lK blr 30'r bllan blekiny éeylacll.

7-Ta'nl: HaTtra yercla amlan8an vnkl5107el To3HK axslanfnsH

8-Ta’'nl: X ya Y loplarlar aeadlcla8l I To3Mk blek™y ak3lartT3b
boUsa, X ya V wny plarlar orasllla oraro bir alytalll To3Hk o’rnalll8an
éeyflacH. Masalan: X={a; b; ¢; cl};, ya Y={x; y; r; I}; KOplarlar
agaslclagl To3Hk  Or={(a; x),(b; y).(c; nN,(c1; 1)} boYsa, ITO3HK X ya
Y lo’plarlan aaslcla8l o’raro bir Alytalll To3HK bodacH.

9-lW’'nl’ X ya Y loplarlar aaslcla o'raro blr as'yrall T1o3MkK
o’mall8an boYsa, bu lo'plarlar len8 sunyya* yokl exylyalenl cleyHac!!
ya X « Y ko’nt3bléa yorfacH. Bn kdlclan(X) = n(Y) boYacH.

10-Ta’nii Barcbanallral sonlar 10’plart N 8alen8auyyalllo’plarlar
3anoqll 1o’plar éeyllacH.

Yorta tasby
121 M={-3; -2; -1; 0; 1, 2; 3; 4} ya IM nallral 3zonlar 1o0’plart!
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benl8an. Bn KO'plarlar orasMa K 103lK : « T 30nnra, kyaéram n 3oLuga
lery », bvunéa 1e M, Nn6N benl8an. K To3Hk Jwllklan HKO'plarrnt
arylan8yauntné8rabT yasan8. Bu 103K T ’ekuy, 3urekuy, f'mnksto'nal
bo’ldlr I?

122, X= {x/xe”™ x<7 } Y= {y/ye 14, 15 < y< 19} HO'plar
eletetlan orasMa C: « X 30T y 30NTT€ boUuychlsii bunéa xelM,
yeN T103Mk berlan bo4Ysa, mnTt§ §rali8Tl yasano, ya flyrallar
lo’platiflyorre,?

1.23. A={1; 2; 3; 4; 6}, B= {5; 7} lo'plarlar eletrenllan orazMa
“koblk” To3Holo'tnanl«an. Bu T03MK 8ran8tl umnn8?

1.2.4. Kunéallk bayoMan to3bklaro.a rr3ollar kellnn§.

1.25. X={x/xe!M,x<9}, Y= {y/yEbl, y <4} lo'plarlar eleren(lan
orasMa 1: “x 30wl y 30T8a karraH” 10381 benlgan. 9 ya A-1 To3lklar
orai"T aurlng?

1.2.6. O’raro blr alytalll rnosbkka rrn3o! kellnng§?

1.2.7. X={0;1; 2; 3; 4; 6}, Y= {6; 7; 8} lO’plarlar eleTterlan orasMa
“boYunycbl boYacH” Tto3M"! o’malll8an. Bu TO03HK 8rabnl umnng ya
T03MkNT8 anlcllanisb 3obasbl !en8317.MNk ko'nT3blga yort™? Teskan
TO3HK raH™Mw umnng

1.28. A={x/xebl, xe [1;5]} yaB={y/yEK ye [2; 18]} FO'plarlar
eleten!:lan orasMa #:” 1 30nTN§ Kyackan n3oT8a len8 “ buncla weA,
neB 703M8l benl8an. Mos3MkTng yo'malurnychbl 3obasl ya uabul
uHuycbl 3obalan eletenllanw yo2r§. f ya d- Ttoslklar §ralant
unnnsg.

1.2.9.M={9; 16:0; 1, 8; 25; 4,-9} yaK={1,;3;0;-2;8;5;-4} lO’plarlar
benl8an. Bu W’plarlar orasMa f1 To3Hk : “T 30nnT§ kyacka* M1 n
sowSa len§ * bunéa weM, ne K 103Nk benl8an. 5 To3Mk JuiAHKlan
KO'plarmw anlslang ya A to3lMkka uarata-yarsbl To3HkK 8rant yvnns.
Bu TOo3HK 1 ’ekny, 3urekuny , akslanfn3b boYacllru?

1.2.10. X ={x/x e 14,x<10 } ya ¥Y={y/y e 2 ,-2<y<5 }

KO'plar elerenllan orasMa C: “x 30T y 30TNT§ karraHsr' baicla
xeX, yeY To3HK benl8an boYsa bum TO3HK ]JuitHklan 1o’plarrnt
anlalang ya unt§ 8raiit yasan§ Teskan To3Hk S8rai8lr uwmnnS.
Mo3sMNktn8 artuylarsb 3obasl ya ugbvl ulnychbl HO’'planu ektennanT
Y021r18.

1.2.11. A={5; 2; 7; 3; 6}, B= {1; 4: 8} KO'plarlar ektenan orasMa
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“>” “kana yokl len8" 103] 18l o'rmalM8an. Bbl To3MK 8raii8fr saunn§.
Mo3lknT§ atalat3b 30Has! ya Lilytallar lo'plarl eletetlant yo2T§.
Teskan To3lk 8raflanw amnn§ Bu To3HK 3urekity yok] lvnk3to'nal
boYacHrT?

1.2.12. X={0; 3;15 ; 12;} ya Y= {0; 6; 5; 8;} HO'plarlar orasla
nuolcH512 bola olacll’ To5M81 uWNklant yo2lur ya bu TO3HKNTS
Llyrallar KO'p N1 1M1 aunlan8? MosHkka sarata-sarsbl to3lk §raiT
Avnn&. Bm TO3MK T ’ekHy, 3urekHy yokl X 1o0plaTtr Y lo'plar§a
ak3lanltsy boYacllrr?

1.2.13. X={x/xe M 4<x<7} yaY= {x/ x<ElY, x < 6} HO'plarlar
elerenllad oaslda K: “x > y” 103[181 berlgan. K 103K ya K 103KkKka
fAarata-aarsbl TosHkK 8ranTt yuurr8? Bm To3HK T ’ekHy, 3ureklly yokl
Tk3t0 'nal boYacllrr?

1.2.14. M={3;6;0; 1, 2;4} yaK={1 3;0; 8;5;} KO'plarlar berlgan.
Bu lo'plarlar aaslcla 1 TO3HK : « T 30T N 30wWwéan Kaka yokl len§
»bunclate M, ne K 103HK benl&an. Mo3Hkka sarata-sarsbl To3HK
8raHTt annn8. K to3Mk T1'ekMy, 3urekHy, Mink3to’ral yok1X lo'plarw
Y 10’plar8a akslanunsH boYacHr?

1.2.15. Pwylc]a2l C pC ,, 0,04 1o0'plarlarclan uaysfan

A={0; 3;6;9; 12; 1} yaB={ 1, 3; 6; 9; 12; 14}

fo‘plar elerenllan orazléa8l T03HK boO’Hsbl T TKT?

O, ={(0; 3), (9; 3), (12; 3). (12; 6), (1; 3), (3; 3), (6; 6), (9; 9), (12; 12),
(1; 12)};

0. ={(0; 3), (3; 6), (6; 9), (9; 12), (12; 15),};

C3={(3:3). (3: 6). (3:9), (3; 12), (3; 14). (6;6), (9; 9), (12; 12)};

C4={(3:6), (6; 12), (9; 18),};?

1.2.16. M={3; 6; 0; 1, 2; 4} yaK={1; 3; 0; 8;5;} KO'plarlar benl&an.
Bu lo’plarlar orasllla K To3HK : « T 3onw n 30Té€an kalla yok) len8»,
baclate M, neK T10o3HK benl8an. Teskan TO3MK 8raAT amnn§ K
To3MK T ’ekHy, surekHy, Mvnk3to’mal yokl X 1lo'plartTt Y w'plat8a
ak3lanlrsH boYacrllrr?

Seba! ncbun sayoHar:
c 1 x yshallt mroMan”.
2. MosVkTtTa ?

MosHk Wrlarwa 1\30llar kellnn% ra wnlar %ra/lanm% o 218a
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X03 xun3ns/yanant ko t3aln

4. LUckburckaktn$ o'Ma c/tw, 7 blMan aso3> oramHa otaro bir
u\ytalH To3Mk o tTnal3k TM TKN N T ?

5. CkekH tO'platlarnt®% len$ kuyyaiix bo N3k 3karH T ayl/in%.
Ckekarr lo '‘plartlar nckun bu 3kall uanc/ay?
Oanclay To3lK Tekily deflad1?
Oarnc/ay 1o 3K 3urekny c/eyllacH?
OarnHay To3k/unk3o ma/ c/eylack?

© ® N O

Mu$laul 1$H ncbun lop5Sbinslar
1. 2 lackekl Ne'p/atyort” ya w/ar oraslla blror To3Mk o rnaln®
2. Orall”™an to3kn/w, %ra$ ya%rdo %t/ annn%?
3. O tnan/~an To3HkKNT8yo Ta/Hrunychbl 30kasr, aTy/aT3K 30Kasr,
aabul ulfuychbl 3o0kas! ya y/ytaflar /op/att/yort%?
4. 0 Tmall%an To3Hkka /e3kan TO3[MkK, uararta-yarsbl T0O3[MK,
%ra//an ya 8ra/lklant yunrt%?

2.2. Bwar tunosabaHar ya nlarnt» xo3salan

ANar 1o3lkK blna X lo'plartné eleten!lan orasz™a benl8an boY4sa,
bunclay Tto3MkT blnar tunosaba! (3eyflacH O’r - orlclan ko‘rinlb
Wnbckkl brtar TtmMnosabal:t sanoallanfuycbl JuiiHklar lo’plarl X
lo'plarnwg o’r-o’r*a clekan ko’payunastré a137 un)’plart boYacll
P. ¢ X x X Brtar mmnosaba! K, T, 0, O, K, M... kabl HarfAar b/lan
bel§ManacH Brtar Ttunosaballn uanoaflanvirnycbl ]wuiilklart 1ocla
uMuychbl 3lrelkalar oHug2lsbclan Hosll boY8an cbirtaTt tmnosabartt§
Sraii éeyrrr.

Mwunosaba! Srafiéa Har blr gmiiHkka blva 3lrelka 103 Keblb Bwn
srelkalar éekar! kooraralalar 3lsletaslcla Har b1 bta nuullt iibla
uldl Bunéay nuslalart HOplsHéan tunosabartt8 éraii8lr  HoaMl
AMartr. Mazalan: X= {1, 2, 4, 7, 8} loplarcla

K: “x < y? tmnosaba! benl8an. 6-ra3r 3Hu tunosabal:nt8§ Sran(Ur.
K={(1,2) (1;4) A7) (1, 8) (2 4) (2, 7) (2 8) (4 7) (4: 8) (7: 8)}

Maletavkacla ob’ekM/ar (3onlar, Vi8uralar. kalallklar) Tn§ 0’218Ta
eTas, balkl nlar aaslcla8l bo§Yarsblar, Tunosaballar Hat o’NanMacll.

Mazalan: Bosblan84cH Taklab Talerallkaslcla8l  TublT
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usbuncbalarclan bln nalkal 3on 1msHuncHaslt o’rM3blt3b. 3onlar
orasMan WM bo§'lawsblart oranl5ll atal8a osbiac/l vlaclen 5 2
€éan kalla, 10 8 dan 2 lako'p, 7 30T 6 clan keyT Kkelacll 5onlar bir-bln
bMan “oly”, “Tako’p”, “keyT Kebll, KO’plarlar §eotelnk H8uralar
orasMa bar 3bu kabl 1nrH LLTtan tvnosaballar o’r8anlacrl. Kalla
e’Jlbor 3onlar orasldagl To3lMKT o arunsb™a ugrarlach. Mvnosaballar
aaslcla™ bo8'latsblarw ot°arsbcla nlarréxossalan bo’ylcbalurlar§a
a™a/l3b TnblT.

X kestalar Ne'plarrcla a b, c. d e kestalar benl8an. Bu kesralar
orasMa TerMk Tunosaball
o’nnfl. 2

Chblrralarcla ” < 7 vya
len8rk TmnosabaHan
8rafdan 5tT0Mlar8a e8a
Bn 31Mtosalar bir uanclay
ke3ta olrayHk, un oO’r-
0’218a len8 yokl o’r-o’ra
perallel cleylsb TUTKTM 817
blicHach Parallellk ya
len8Hk Tvnosaballan badlcla
vlar reflekslyMk  xo3sas”™a
e8a peylladl.

Ta'nl. X*X tn§ 131al8n
C ur371 1o’plart binar tTmnosaba! éeylla/l. Brar tunosaballar P, K ya
bosbua 101t barflan blMlan belSManadl

MaTeTtaHkaéa blnar tunosabaJslar «=», «<», «>», «™», «|» «1» kabl
bel8MMar oruaH berMacll.

Ta'nl: A8ar X 1lo'plarnln§ bar bir eletenii o’r-o’r! bllan K
TunoszabaMa bo4Ysa (ya’t, xK.x balarfza), n bdlcla X 1o’plaréa8l K
Tmnosaba! redeksly éeyllacH.

Masalan, «=», «|» Tunosaballar refekslycH.

6-ras$Tt

Ta’'nl: A8ar X 1lo'plarmn8 blrorTa bat eleten!l wucbun xK.x
balanlrasa, n bkolclaK tunosaba! X lo’plaréa arlrefleksly éeyflacH.

Mazalan, « < », « > », « X» TMno3aballar anlirellek3lYcH.

Ta’nl: A8ar X lo’plaréa K tunosabaTl berlan bo’lMb, xKy ya yfAx
sbar!lar blr yauMa bajanlsa, K-3ntHneTnk tmnosaba!l: (Beyfladl

25



Masalan, «]I» «-». «=» Tnosaballar $irte !'nk tmnosaballarc/r.

Ta’'m: A8ar X !o'plaréa K tunosaba! ncHun xKy yayKx exarmiglclan
x=y ekanHsl kellb cblasa, K an!l51tre!nk tunosaba! éeyllacH.

Mazalan, «x 30T u3oT1™a Karrall» TmnosabaH anl3HNTeTKCHT.

Ta’nl: A8ar X l!o'plaréa berlpan K tnnosaba! ncbun xKy ya yK.2
ekanrgidan xAr ba]anrsbl kelb cblu3a, n boléa K tnnosabal ran2lly

Mazalan, « =».« : »,« <» ,«a\\b»,ka bl TMnosaballar Iranrrycllr.

Tranrlly tmnosaba! opaliBax éany 8a .y éan 2 ua bowuychl
slrelkalar boYsa, alballa x €an 2 8a bornychl 3lrelka bat bo’lM3bl kerak.

Ta’nl: Har sanéay K tunosaba! reflek3ly, stunetk ya [xuwlly
boUsa, n boléa K ekY1lYaletHk tunosaban éeyllacll.

Masalan, «]]», «=» kabl Tmnosaballar ekYlYalen!llk tunosabal»
bolacH. EkYlYalen!Hk Tnnosabaii 'o'platTt Simaa aralacH

Ta’nl: A8ar K tunosaba! an!isnnrte!nk yalran2lly bo4sa, v boléa K
ualyras lar'lb tnnosaba!) éeyllacll.

Mazalan, « <», «>»,« : » lauaHyras larmb Tnnosaball bodacH.

Ta’nl: A8ar K tmnosaba! a5nnre!lnk ya !ranrlly boYsa, n boléa K
uany !larHb TMnosaball éeyllacH.

Mazalan, « < », « > », “ KeyT kelacll Tmnosaballan sally !armb
Tnnosaba! bodacH.

Ta’'nl: A8ar f TMno3aba! Nnk!3to’nal bo4sa, n boléannt§ amdlanlsb
3o0basl N'mnkblyant§ artulartsb 3obasl éeyHacH. Olyrallar 3obasl esa,
rmnk!3lyaning ulyrallar lo'plart éeyllacH.

YorTa Tasby,

1.2.17. M={0; 1; 2; 3; 4; 9} lorplaréa K: "x 30nnT§ kyaéra!) y 3on"a
len§" TMnosaball benl8an. K tunosaba! Ju/lllklar! lo’plarwr yorTt8 ya
§rfaHbl Cbl2118?

1.2.18. B1rMk ke3ta 0178 yauT e bllan bel§Man8. Bu birMk kesraéan
Foyclalarb nrnnH§gl 3e boy™an 2 la, 2e boU&an 4 1a 4e bol8an 2 lakesta
cburt”,. Ho3lM bo4Y8an kesralar loplarrcla K;”x> y” tunosabaii §raHt
yazan8. Bu tunosaba! ekylyalen! tunosaba! boYacllrt? Tek3blnng?

1 2.19. A={-1; 2; -2; 4; 6}, !'o’plar eleten!lan orasMa “blcblk"
TMno3aball berfpan boYsa, nnTt8§ 8raH8lT aunn.

1.2.20. TekBMNblagl !o’e’'n cbRlylar KO’plarkla “x !'o0’8'n cbl2ly,
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y KO’'g’n cbl2ifua perpencllkulyar’ tunosabal ucHin yartky xossalar
o’nnH bo'H3blT ar*lang?

1.2.21. Ouylda™ lo'plarlarclan saysflan

A={0; 3: 6; 9; 12; 15} KO’'plar eletenllan orazlda™ tTunosaba! boYa
Obl 1?

O.  ={(7;3), (9; 3), (12 3), (12; 6), (15; 3), (3; 3), (6; 6), (9, 9), (12;

12),(15; 15)k

Cb={(0; 3), (3; 6), (6; 9), (9; 12), (12: 15)};

C3={(3;3), (3; 6), (3;9), (3; 12), (3; 15), (6;6), (9; 9), (121 12)};

04 ={ (3; 6), (6; 12), (9; 18)}7?

1.222. C={0: 1. 3; 9; 12;} KO'plarcla beHpan "ktoblk yok! leng'
TMnosaball grait yasang. Bm tmnosaba! ncHun aslrt e 1nk, lran2My
anisirntelnk, 31tTelnk, reflek$lY xossalanclan uaysfan o’nnfl
boYblw lek3blnng?

1.2.23. K={0; 3; -5; 7; } loplar eletetlan orasMa K: “kioblk
yokl leng” Tvnosabau MiAMklarl KO’plartt atalang ya bu tunosabal
aranabl yazang,

1.2.24. M={9; 16; 5; 1; 8 ;3; 25; 4} KO’plar eletetlan aasicla

K :“ 1 3ontng, kyacrallllli?l n 3otga leng’ tmnosabawn berlpan. K
Tmnosaball Juiilklan {o’plarTt arylang ya bu tunosaba! vcHun grar
cblrrg?

1.2.25. Y={y/ye M, 5< y <16 } To'plar elerenllan oasl(la

C. “x 30T y 30T1Tn A4 KaraHs3l® Ttunosabawn berlgan bo4Y3a, ntng
granglnl yazang.

1.2.26. A={5; 2; -7; -3; 6}, !lo'plar elerenllan oraslda
“kaHayoklleng “ Tmnosabau berMpan bo' 13a, ntng granar! yasang,

1.2.27. X={x/ x e N,-2 <x <3} lo'plar eleten!lan orazléa K.: “x
30T y 30T7Tn4 boUuYchlsl Tmnosaball berlgan boYsa , ntng grant
yaszang ya bu tnnosaba! wucbun uanclay xossalar o’nnll bo4rsblt
arulang?

1.2.28.C={0:1:3; 9; 12; }lo’plarberlgan“karraHbo4Ya(1l" tTnnosaball
arant yasang. Bu tunosaba! larl/b Tunosaba! bolacHr? Teksblnng?

1.2.29. Owny~aglo’pkrblarckn yaysfan B={ 3; 5; 6; 9; 12;} lo'plar
eleren!lan orasMag! tmnosaba! boYacH:

C. ={(0; 3),(3; 6), (6, 9), (9; 12), (12; 5).};

<b={(6:;3).(9:3).(12;3)>(12,6),(5,;3)>(3:3).(6,6), (12: 12)}
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C3={(3; 3), (3:6). (3: 9), (3; 12), (3; 5), (6; 6), (9: 9). (12; 12), (1; 5)}

C4={ (3:;6),(6; 12). (3; 12), (3; 15), (12; 3). (12; 6). (15; 3). (6; 6)}

1.2.30. 0={0: 1. 6; 3; 9; 12; } KO’plar berl8an “boYuycbl bo'bll
TMnosabaii 8raH ya Sran8Ir yasan™. Bwu tunosaba! larHb Tunosabal
bo'blnrn? Tek3blnng8?

1.2.31. X={x/ x e N. x <9 } KOplar elerenllan aelclaC: “x 30T
y 30NnTT8 bo’lMnuychblsr TMnosaban benl8an bo4Ysa , MNT8 “YaA Ya
§ran8lr yasan§, Harela bu TMnosaba* ucbun yanéay xossalar o’nnH
bo’lM3blT ardlan&?

1.232. Y={y/ye My <8} HKplar eletenllan orakla K: “x 30T
y 3078a Kkarrall" tvnosaball benl8an. K tunosaball ra%lw ynri”
ya bu tunosaba! ucbun yanéay xossalar o’nnll bo’M3blT arylang?

Oeba( ncbun sayoHar:

1 a XX skallnMroblan”.

2. TnrH uckburckaklar cblrrn”™  xa bu mnckburckalMar (o '‘plarl(la
«len%(lo3kMk» ekx\xaletlk Tnnosaball a/ra(ack8an 3\ do art ko T3alin%?

3. ClekH loplartlartng lembuunxxall bo M3k skar 1 ayln%.

4. Mwunosabal 103 KTn % xn3nsry NloH e ka1t 1nskmnrm%.

5. Mwnosaballnn” re/leblxk xo33a3T! aylln%?

6. To V/ ckwylanmn% parallelw, ekxlxalen(k Tnnosaball
bo "laclut? Perpenclkulyarlil-cbl? 13bo(lan%.

7. Mwvnosabalnt® anre(lek3lxMk xo333a3lTt ayin%?

8. Munosabalnt®% 311TelrlkMk xo333as3w ayHn%?

9. Mwunosabalm% a3w teblk/k x0333a3w aylw,?

10. Mwunosaballlnuy (ranrlUxHk xo333a3bl aylin%?

11 ~anc”ay tmnosaba( (allb tunosabal bo lack?

Mwnsz~ayn 1$b ncHun lop8binuylar
1. CkekHlo platyort% xa ularoraslla blror tTnnosabalota (7%
2. O mall%an tuno3sabT %ra/r xa Srado%lNl unri% ?
3. O rtnall”™an tmnosabal nckun uaysl xo3salar o nnH bo N3blT
atulan%?
4, Bn Ttmnosabaiiar (allb, ekxxalenl Ttmnosabal bo lackr
le K3kTLwy, P
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3-MAYTW: KOMBLWATOK1KA EBEME1YTbAK1
3.1. Y18'1ncl Jya ko'pay(wa yoldaN

A ya B HO'plarlar benl8an bo' 13In Bwu lo'plarlar birla5HTa5T178
elerenllan 50111 y~™Uncll uolclablaa Foyéalarb HOpllacH. Bu uplcla
uylcla8lcHa

A lo'plarntg§ eletenllan n la bo4st. r(A) = n. B lO'plarng
eleten!lan 501 T laboY43sT. r(B) =1 ko’nt3éa yorlacrl.

a) A ya B tO'plarlar nturty elerenl8a eSa boYrasza. u bolcla bu
IOplarmlar birla5bta5118 eletenllan 30T A loplar elerenllan 30T
bllan B KO'plar eletenllan 3071 y ¥\ Indbiclan Jboral boYacH. Ya'nl:

r(A”B) - r(A) +r(B) =n+r

Bu solclarl nla {o'plat ucbun bat tO'8'n clebugbul yMartr. Ya'r A,,
A ,... Anlalo'plar benl8an bo'bln ya bu ro'plarlar utnrry elererg§a
eSaeTtas. Ya't oraro kesl5brayc/i2an lo'plarlar.

MUboa. r(ApPAM..nAD=T(A)+r(Ad+...+r(An boYacH.

b) A yaB KO'plarlar nturty elerenl8a efabo'bln u tdlcla

r(AmB) =1 (A) +r(B) - r (AMNB)

A, A,... AntO'plat ucHvn bn Holr nutnnriasHrartr. Ya't benl8an
n la lo'plar ntnrry eleter8a e8a bo4Ysa, v kdlcla bu TO'plarlar
birlasbTta3tr§ elerenllan 30T uwlcla8lcHa bo' Jadit

r(AMAn..m Ap=r(A) +r(A) +.+r(An- r (A,NA)) -

r (A3 ... r (An,N An + 1 (AN A2T A3 +...+ (-T"D r (A,N
AZ1...MTAD

Ko’payHn3b yolcla3l
X ya Yy cbekll KO’plarlar clexarl ko, paylta51Ming eletenllan 301 X
*o’plar bllan Y lo%Pplar<3a8l eleter{lan 50nlannt§ ko’paylra5l8a lens.
X yay lo'plarlar éekan ko’payltra3l(x,y) korlfb5bicla8l Jvlliiklarclan
lboral boYlb bu Ju/lMklar 30T necHa cle§an 3ayol8a ko’payvnsb uplclabl
Jayob beracH.
X = {, x, .xmpyayY = {y, Y2---¥1} Bu kkt{o’plar Oekaii
ko:pay*Tabl X*Y la’nr§a ko’ra sylclagl JuiAMklarclan lbora! bolacH.
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Bn )ulrMklarw LWrayllk.

(x,3y,) (X,:y.). BXY..)
(x2;y )(xrty,)...(x,; y71)

(X0 3Y T H X0 ¥3)-=-<Xosi Y ) .
Bu yercla bar bir valonla v 1a UMK, Har bir n3litéa n la ™Mk bor

bo’Hb, batra$ boTlb Tx nila )UAMK bor.

r(X xv) =r(X) mr(¥) =1 xn

OeTak, X ya Y loplatlar (lekarl kopayllabinTt# (koMeLlan)
W/1Hlarl w n X loplat eletenHan $oniblMan Y loplat eleten(lan
HOMKTN 'T» KO payllab'ya len%

Bu yoldan lalo’plar ncbun bart 10’8’n.

FMXXX2X...xX) =r(X,)-r(X...r(Xn

Yorta tasKy,

1.3.1. 8ifcla 40 la o”™wuychbl bor. (Nlaréan 32 16l taleTtaHka
IOparaplcla. 21 16l “Yosb rassorblar” HOpara8lcla 5bmn8'vllanadl 15
la o'uuychl lk@lsblcla Hat sbuNulManacll. 8t1llagl uancba ouwnychl
IdHsblcla bart sbuNMuHantaycH?

1.3.2. 1n8Mr ya nerT3 HMan or8anayol8an 100 o'umYcblckn T8HT
HMt 85 13 nert3 HMT1 45 lao'unyYchl or&anac/l. ()ancba o'uynychl lkkMNa
L 1 bat or8anaclT?

1.3.3. 200 Talalabaclan T"HTrTHHT 421a nert3HMT 3018 M-an3urHMT
28 1a In8H2 ya nert3 HUT 8 1a 18H2 ya H-amsur nMNt 10 13 nenl3 ya
Farnsvr MMt 5 lalalaba or8anacH. 3 lalalabancHalanbl Hat or8anacrl.
Ceandba lalaba laugl 1 Maéan LW 1 or8anac/], yancba lalaba blrola bar
LU T o'r8anTtaycH?

1.3.4. 80 la Taklab o'umycbl3™an 40 lasl [vllol, 50 N&l yoleybol
oynaycH. Ikkala o'y 7T bart o'ynaycH8an o'umycblar uancba bo'H3bl
TMTKT? Hecb bo'lta8ancla 11ao 'y 1T o'ynoycbl o'amycblar 3o1chbl?

1.3.5. 100 la o”™mycblclan 40 lasl Lbol, 50 lasl yoleybol o'ynaycH.
Iala o 'y 71 bart o'ynaycl8an o'anycbllar uancba bo'Tsbl T TKT?
Hecb bo'lta8ancla 11ao 'y 117 o'ynoychl o'unycblar 3071 - cbl?

1.3.6. 25 la o'amycbléan 15 1afl Taletanka8a, 12 ras! ona iiH8a
W2lpcH  lkkala lanSa ul2lupycbl o'umycblar 30T uancHa bo'Hsbl
TN TKT? Hecb bo'lra8ancla bitlaslkka Li12lunychllar - cbl?

30



1.3.7. 25 Ta o'unycbléan 12 el tatetallka™a. 8 16l o'bek 11MM8a
N\muaa\. lkkala Man8a clirlupycbl o'umyYcHMar 3071 uancHa bo'3sbl
TUTKT? Hecb bo'lrayancla bllaswa ul2lupycHMar - cbl? lkala fan™a
Hart LUl21aTayé 18an osnycHMarcbl?

1.3.8. A=f{ab,c,cl} ya B={r,I} Oplarlar berl™an. Berll™an
lO'plarlarmng gekall ko'paylra 3l uarcHa eletenlw o0'2 IcHka ofll3bl
TUTKT?

1.39. n(A)=52, n(B)=100 boYsa, n(A*B) lo'plarlart§ (lexkarl
KO’paylra5l uarncHa eletenlr o'2 Icbl8a olad/r?

1.3.10. A={1,3)5,...101} B={5,10,15,...100} bo4Ysa A ya B
lo'plarlaring éekall ko’payiina™a necHra urunH” 2 8a ren8 kolle)
bor?

1.3.11. A={1,3,5,..99} B={5,10,15,... 50} C={2,4,6,8} bo4sa A, B ya
C lo’platlartng dexarl ko’paynnastt”™ korle]lan v2unH8IL aralan8?
Bunclay kolle”™ar necHrT.

1.3.12. BesH8a karrall sancHa 1kk1xonall 3on bor?

1.3.13. Be3H8a karrall necbla 3 xonall lod 3on bor?

MayxuTt Tn$(aHkatlasb ncHun (leba( 3ayollan:

1 Keslskraycl”™ct 1kM lo plaTt nchvn ywy, tcW yollasrr ayln% Va
/ormnla$ltyortn?

2. Kesrskumckr 1kH KO'plat uckun \n$TcK yolAast\ aylin% ya
/ormlaslw yot.1%"?

3. KesBkraycl%an n lalo plat nckmn yl% tcU gorelasnm ayHn%?

4, 1kM (o plart nckun ko payHnsk gollasmin ayling?

5. n la loplat Jekall kopaylTta3tt% korlellar 301 uan(lay
(opWacin?

6. Keslskmycbl n latOplart uckunyl% Tc yollasll ayln%?

3.2. OrblazaHHRN3blar ya o nn alta$H(1MN5blar

Ta’nl: nlaeletenlt K laclan o’rbla3sHuN3H deb K *aclan karréa blla
eletenll yokl eletenllantn§; {aTbl bMan lary ylunychbl Srmppalar8a

(koTtbTaslyalar8a) ayllbc
TeoreTa: neleTeTT K lagan o’nnlasH1lm3Hlar 301



Awi= n (n-1) (n-2)., (n- (k-1)) (1) 8alen8 A'n= n,

n eletewt 2 laclan o'rinlasbl!irl® 301 n(n-1) la ekanl&&a wnlart
LLI7.1b 13Honcb HosM ulsH Tv TKT.

A-n=n(n-1) 2)

$Hn n laeletenlr 3 laclano’nblasHirsak Bunéa Har bir uglorcda (n-2)
laclan n(n-1) TauaToréalart n(n-1)(n-2) ra]Ju/IHk bor. (7-ra$r)

Oertak, nlaeletenlr 3 laclan o’nblasHiinsblar $oT

A3=n(n-1) (n-2) (3) boYacH.

cld1 sHu rar*Ma n eletenliu 4 1clan o’nblasHHN3blar 3071

Adn=n(n-1) (n-2) (n-3) ekanMbpT KOpI3HTM TKT. Bn xulosalanrTrt
ntnrtTHasHirsax

A= n (n-1) (n-2)...(n-(k-1)) bo’Mb, (1) Fortnla bMan bir xrl.

Oertak, neletenlr K lacdlan o'rinlasblirisblar 307 bagliglclan

A= n (n-1) (n-2)...(n-(k-1)) boYar ekan. 0 ’nnlasHlt5Hlarmns,
n3Hbu To’rtblasbl soclclalablirls ncHun (n-k)!  §a Haw bo’lMb, Har
KO’payurartr.

blaryacla AN e
HoslM bo'Tlb u (1) Forrmla blMan len8 kncHH.
A8ar oflnlegHllrlsHcla eletenllan bir xM boY8an Smppalar Hart

L0’3blb blsoblan3a u lakrorlanuycbl o’nbla3blTsH clefiadl
Takrorlanuychbl o’nblasMwsblar 301~ _ K "alens.
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C abc, abc!...abl

acb, ag(l ...acl

aclb, aclc...acll

alb, alc...amn

C bac,baé,...bal

beca, beel,...bel

bcla,béc,...bér

bra,b&,... bl

cab, cacl,...cal’

cba, cbcl,..<M

cda, céb,...cér

clra, cfb,...cll

cllla,clbc,...cM

éra, clll>,...<lc

(7-rasT)



Ta’nl: n eleueninl n laéan o'nbla”™Mnneblar o'nn allnasblt3blar
O’nn alnasHiinsblar Pnbllan bel8Manacll.O’'nn aHnas/Hn3blar 30TrHT

o’nmlaSHIt5Hcla&l Kk TN 8 o’rrf8a N1 a0'ylb keWTth chbluanH Tn TKT.
ArR =n(n-1)...(n-(k-1)) (1) cleBl Kk nT8§8 o’rmwAan-1 yo‘ylb,
A"=n(n-1)_(n-(n-1) =n(n-1) (n-2)...1=1-2-3 ...(n-2) (n-1)n = n!
T Kellnb cblyarantr.

DeTtak, n eletetH loplar eletenllanclan n laklonalla o'nn
alta$Hit5Hlarllrl5H T TK 7. Bblan n8acHabo'l8an5onlar ko’ payvnabl
n Talorlal éeyflachl

P =n! O'nn alnasblt3blaréa Har bir Sruppa bosHiablclan kartéa 1
laeleTeTTT8 0O’r7 bllan lary uHacH

Ta’n!. BIr necHa eletenu blr xM bo’l8an n la eletenlll o’nn
alnasblteH TakroHanuycbl o’nn alra5U1Tt$M cleyHac!l.

K laektenH blr xM bo'18an n laeletenlt o’nn abnasblt3blar 307
Pr®¥ bMan yorMacH.

Bu n laelerenl LUrH xM bol8ancla Pn= n! edH 11nT8 k laeletenrl
bir xfM bo’8art wucHun bn eletetlar o’nn aHnasblTlNb HosM ulflT8an
8rmppalarnt8 Hartra51l bir xM. O’3HancHa 8ruppant8 blua5lt8ta
bl$ob8a olTtb n! la &wuppa k! Tana karayacll. detak, ab, ¢ c, Cc,C
,...C,(1...T  (n 1a) ektentOan K 1a3l bir xM c bo'l8an HoMa

O’nn aHnasHun3blar 30t

m
P,, =— bo'la exan.
K1
nlaeletentT§ K 1eBl bir XN bo’M3bl blMan yana 1 1861 bir xIN bo’bln.
a b.b b..b,c cc.c d.N (n 1a) eletenulan k 161 bir xM c
yaT1 Tabl bir xM b bo’18an Hilclao’nn alraSH1t5Hlar 3ot yanat! talla
karayacll ya



Yoxwa tasb#s

I 314 x ={ab.c.cl} 1o'plar eleterlanclan n2unlsl 2 8a len”™ barcHa

kolNe”auwm LLTT8. Bu korle]lar kotbtaNenkacla tta (3eylladT? Korle]lar
30T uarcHa bo' 1a1?

1.3.15. 4 la wrll 1&Y02lt§8a notrocKan ko'rsall8an 9 klsbiclan 4
K13bl T necHa XM v3nl bllan 3aylasgH TU TKT?

1.3.16. 9-31Tcla 35 o'uymychbl bor. Ular bir - birlan bllan 3urallant
afrasblsHcll. Hartra 3ural altasbinsHlar 301 necbla?

1.3.17. 81llasl 40 lao'uynyYcHMan necHa xIN m3n! bllan 51nfraolanT;
31Tko 71T, KOraHk raHbant ya éeyony 8arela TmHarnnt layrlasH
TUTKT?

1.3.18. 1.2,3,4,5 rauarlarclan loyclalanlb necbla rauarlan LUrH
bo’18an 3 xonaH 30n yo2I$H TU TKT.

1.3.19. Talaba 4 laltTnHonT 6 acla{op3blnsbl kerak. Bu1 necHax
mnidaaral8a o3bIn3H T TKT7?

1.3.20. 12 msobauaéosH oTlasMa binncbl, kktcbl ya wucbincbl
Tnkolollar necHa xN mn3nidalagsnniatsbl TM TKT?

1.3.21. Har binéa lxwaclan eletet bo'l8an 110 la o'nblasblT3HT
necbla Har xIM narsaéan LWLR2IBH TN TKT?

1.3.22. A8ar Aq=18xA42bolsanTlopTs§.

1.3.23. 7 xonaH 107 1a lelefon noteHanTt uanclay ulsrr 7 la Har xU1
ragaréan Lora* bo'bl!?

1.3.24. 0,1,2,3,4 rauarlanclan loyclalatb necbla rauarlan 1wl
bo’18an 2 xonaH 30n yo2I$HTun 1K T.

1.3.25. Mmsobauacla 8 k13bl NarasHro*c™a 1-2-3- o'nnlart aralasH
m3Han 30 717 10pT8?

1.3.26. 2,4.6,8, rauarlar(lan loyclalaiib necbla 3 xonall 3on yo213H
TU TKT. 3 xonaH 3oncla blr xM rayarlar saylanfsbl HatT TM TKT.

1.3.27. 1,4,3.8.6 rauarlanclan loyclalatb necbla rauarlan 1urH
bo’18an 3 xonall oy, 30N yo213H TU TKT.

1.3.28. 2,7,4 rayarlarclan loyclalarb necbla 3 xonaH “wii 3on yor™sH
TU TKT. 3 xonaH 3onéa blr xN rayarlar saaylanHsbl Hat Tn 1K T.

1.3.29. 3,7.9,6,1 rauyarlanclan loypgalatb necbla rayarlan LM
boUy8an 2 xonaH 30n yo213H Tn TKT.

1.3.30. A8ar:

a)A={1} B)A={7;8} y)A={abick 8§)A={Tn;p;u} bolsa,
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No'plar elerenllan(lan Tm TK T bo'l8an barcba o'nn alrasHlrsblart
L21ns.
1.3.31 . 1Toclams§ flyta*lr HOpTS:

14! 19!
12! 17!
b)
1.3.32 . Muzobauapa 6 la blaba salllasbrouga. O'rMarw wnlar

o'nasMa necba xIN voml blan rassitiasH Tn TkT?
1.3.33. Ka3rt Uksarnnns:

(n-2)! (n-1)! 2k(2k-1)!

1.3.34. Q 1 2, 3, 4 rasarlarclan loyclalarb, necHa be3H xonaH
3on HoslM ylsH T Tk T? Buncla rayarlar besH xonall 3onéa blr tarla
13H1allMsbl kerax.

1.3.35. 7 lao'unychbl ro'yxallt necHa xN viaul bMan W25 TN TKT?

1336. Q 1 2, 3 rayarlanclan, Har blr sonéa bir xMN rayauvllar
bo'lrayc%an ulllb. T TK T bo'l8an barcHa !o'r! xonall sonlar LUr™an.
Necbla 3on Hosll bo'18an?

1.3.37. 5 &a karrall necHla 5 xonall 3on bor?

1.3.38. 1,1,1,2 rasarlarclan {bycblan™an Hola necbla 4 xonall 105
30M YO2I3H TU TKT?

1.3.39.2, 1, 2, 3 rauarn-Nanéan Tn TKT bo'l8an barcba *o'll xonarl
3orlar {urM~an. KecHla 3on HosM bo'18an?

1.3.40. 1,1,1,2,3 rasarrlaréan loyclalanS8an Holcla necbla 5 xonall 3on
YO2I5SHTU TKT?

1.3.41. 2, 3, 3, 3, 3rasarlanclan Tu TK T bo'l8an barcba besH xonall
3orlar wrifaan. blecHra 3on HosM bo'18an?
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Veyru ilabrkarisH ibndesdl ssya-En

1 n la lo plar Sekan kopayll as3tt% n HAar xot uangay
topacn?

2. O Tl asWn3sMar cleb1Ta%a ayllac?

3. O TtblaskHn3Mars3o 17 lOprk/ortnlasbl yort™?

4. TakroHanuycbl o’tMasllnaMar clebnuna8a aylllacln?

5. Takror\anwchbl o' nriiasblT3ablar 30717 Opx3k /ortnlaslr
yort%?

6. O’nn altaskMnsblar clebT1Ta%a aylllac?

7. OTT1 ablaskMn3blar3o 11 Op\3k/orrimlasrlyorr8?

8. O 11 allaskMnsMarsonoTt 1opl3k/ortnlasrt keblnb cbluann%

9. TakrolMannycbl o nnalrtaslln3klar clebtra”™ a ayllalll?

10. Takrorlanmycbl oTrallaskHn3Mar 30 177 (opr3k /brinlast
YOTITK?

3.3. Curmnbla8blar. CHekIl (o’plart L8l 1o’plarlan 30T.

Ta’nl: nlaeletenlr K laclan Srmppalasblar cleb katMa 1laeletenii
blMan lary, ufYchbl o’nblasbiinsblar™a aylliacll.
Teoreta: neletenlt K 1la3an Srvppalasblar 301

- N n 8a,en&

1$0l: Sesllab 4 Ia eletenlclan abccl 3 laclan o*nnla$blrsblar
Lrayllk.

abc,
ach,
bac,
cab,

axl, acé, bed
aéb, adg kclc
kecl, bea, bola
caé, cbd, cba

ada, céb, clab dbc

éac,
4 la

cda éba, écb

AAN=24=6 =4

P':

6=12 =3 =3!
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An _ n\ 1 n\

Pk (m-k)! Pk k!(n—k)!

JerTak,

C
KI(n—K)!
HoslM boYacll. Bu n eletenlt k Nelan SmppalasHlar 3ot HOplsH
Formlasl (kyMacl. A8ar biror M l1o'plartrnkt k laeletenll bo4sa u
Hola bu 1o’plarttn§ 4151 KO’plarlan 307 2k laboYacll.

YoxTta T1asbuy,

1.341. a) M={1}; b)M={1;2}; V) M={a;b;c;c1} bo4Y3Tt, M
lo'platning barcba B r1lo'platlantlnri§ ya ular 3oTwlopTs.

1.3.42. 6 laeletetéan lboral lO'platnt& necbla yl13t KO'pakrt bor ?

1.3.43. PuyMa”Mart blsoblans§:

1.3.44. O'unychbl 6 la kiiobéan 4 lasrl necbla waul bllan a]raiisbl
TUTKT?

1.3.45. Marlakal aHoH3! 3onw 1opt8? Bm Tarlakalcla Hartra
oclarlan blir-birlanclan MHlan bMan lary Wlacl Barn oclarlarcla Ma8ta
M3b bollb, ular uays! o’nncla§l Hsblan borM§l blMan bir-bIHanéan lary
Jdacll . Ba2l oclarlaréa 2 la&rta usH bollb, ular bat uaysl o’nncla8l
M3blan borl§l blMan bir-birlanclan lary Wiadl ya Hakaro bosHualan<3a 31
XalsH bollb ular bat uay3l o’mcla8l H3blan borl§l bllan bir-birlanclan
lTam ylacHl la oclatnt8 HarTtra nsblan bor. Bu tatkakaMa uancHa
aHol'l yasHaycl1?

1.3.46. Ten8lNk 10'8'nH8T1 13bollang

a) C4+C3E=C-

1.3.47. Ten8laralarw yechIns:
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13.48. Ournbla24la lalababor. b) bolllaSnrvb lalabalantO'plarmmrg
necbla A1511 10’ plaru bo'M3blT arc]lang?

1.349. 5-317W0 110 1a ouwYcbl o'ulycH Bularclan nwertauvka
lo'8ara8l&a 51, aclablol™a 40, lanx8a 22, bart Taletallka8a, bar
aclablol8a 12, bat taCertalika, bat lanx8a 11, baT aéablyol8a, bar
lanx8a 8 o'unychbl uarasllacll. Necbla 5-51nl o'anychbl3! blrorla bart
10'~arakka ualllasbraycl1?

1.3.50. AytOTtobllart noterlasb ucbun 10 larasat ya 28 la barl
BblalladA Har bir noter 3 labarlya 4 larayart (00-00 éan bosbsa) clan
lasbkl1 lop8an. Bungay larbcla ko'plbllan uancba TasblnaTt norterlasb
TUTKT?

1.3.51. “Ortac! 100" o'yIlda 1 dan bosblab kelra-kel 36 la 3on
yorf8an kalaklar bo'Tlb, vlarclan 5 126N lamlab o'cbT13b mM3MHan 30 7T
OpT8?

1.3.52. ¥Yryoécla 5 3euan! ya 60 3dlclal bor. blecbla wsnl bllan bir
3euan! ya ncb soldalclan bora! uoroymlr W213b T TKT?

1.3.53. n nT8 uanclay slyrallancla len8312Hk o'nnf:

a) C5<C4 b) C5>C4

1.3.54. 10 la alrbl ya 8 la cbint8ulclan sbunéay sdabla 1n7isH
kerakk!, Har bir &(lasla(la 2 laallrgil ya 3 lachbinnupml boYst. Bunéay
8unhaslar necba xI m3mn! bllan 213b TN TKT?

1.3.55. 5498 30on DKarlarclan bir Taa loy(lalan8an boléa necbla 4
xonaH 1ou30mn yo213b TM TKT?

1.3.56. Crr=Cnrnlormlaclan loyclalarb suylcla8Nart blsoblan§:

a)C''m b)C«4"y)C»7 BXN™ a)C«® e)C"3D

1.3.57. Ma' 1ut bo'Hrcla Bblasb ncbvn 20 1sbcbiclan 6 BbcblT a™Maiisb
kerak. But necbla mul blMan aral8a o3bln3sb T TKT?

1.3.58. 9-37la 35 l1a o'umychbl bor. YWlargan 1o'rasTtl aryutan~a
<leleSdl ulllb 3aylasb kerak. Bu 3ayloyéa necba x1 tnkotya! bor?

1.3.59. 2310 307Tn 4 1vb boYmychbl lanclan 1kk1llaéan b bo'lnycbl8a
e8a bo'18an necbla Turakkab 30n M213b TU TKT?

Oebal ncbun sayoHar

1. Cmppalas$Mar clebtTa §a ayllacn?
2. Crmppala$Mar bonot lopik/ortblastr yorrn™?
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3. Crmppala$Marcla Har bl r %rmppa boxkgaulllan tta$\ bMan/auwy
ulacln?

4, ClekH w'plat cp3t !o'plarlar\ 3onw (opra/ /o rrnla$t\
ayln%?

5.  CWekH (o plat yl$t lo platlan 3onl blMan Paska/ ncHburcha#/
oraxl(la%l bo$ Ya 13k T 1mskunHNN%?

4-MAY2l): MATEMAT1K MA14YT10 EBLEME1YTbAK1
4.1. Maletalnk (usHuncHa

Har uanclay nlletaiik oblek! TaUmnTt xo33alar8a efa Mabalar:
kyaclral urta tOTon, KO'ra HKO’8n burcbak, leng cdloSonallarSa eSa.

O b’e KTT8§ barcHa crraro bo&4Yan«an Tu bl T xo33alan lo’plart bu
ob’ek! balclaél Lkbuncbalar Ta rTu T eyllacH.

TnsHuncHant™ bagrm - bu aynan bir 1ertr bllan belS8Mannychbl
barcba obyeklar ta_)TicHr.

TusbuncHawune; Haamd uancba «kana» boYsa, nwng rartmnw 3buncba
«K1lcblk» boYacll ya ak3tcba.

Obyeklr bIM3b wucbun yelarll boY8an vnTt8 Tmbl T xo033alant
Ko’r3allsb ob’ek! baylcla8llusbuncbant§ 1arlll éeyllacH.

Ta’nl -bu 13bmncbant8 Tartm 1t ocbuycbl 108k (TarTaly)
operazlyac/Tr.

Tnsbuncbarla'nfasb uanHan LLMcbacltr.

Osbkor ra’ril 1en8Hk, kK1 LU3buncbant8 o3 kell3bHk 3baxl8a eSa
Mazalan. 10’8’n burcbakll ucbburcbak - bu No'8’n burcba§l boY8an
ncbburcbakcrr.

OsbkorTas lan/ikk | lWsbuncbantg 1o 3 kellsbHK sbakH8a eSa etas.
Bunclay la'rllar8a kotekslunal ya oslenslyY Ta'nl éeb alaluychl Ta'ndar
rr3ol boYa oladl

Konleksllal Ta’nflaréa yan§l 13buncbant8 tartu 1 killayol8an
LWWsbuncbant§ ta’no3st! foBaloychl Ta 1 parcbas! orsall, konkre!
ya2lyarln§ 1aH1 oryall ocblb berllacll.

Oslensly Ta'ndar ob’ekart natoyls3H ulllsb yo’ll blan lertrlart
KelTb cbluan3b ucbun BblalllacH Masalan: bosblart;Ucb TakTabéa
len8lNk ya 1len83IrMk Lbuncbalan Tana sbunéay wnl bllan 1&nfanacll

2-7 <2-6 9-3=27
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78-9 <78 6-4=4-6

39+6 >37 17-5=8+4

Bular len%b12Mklar Bular lendoklar

Yugoncla ay!|b oYH™Nauwickk, o3Hkor rarllaréa 1kkl LLsHuncHa bir
biriua len8lasHuilacH. Vlarclan bin Fa’nfAanuychbl LLBHuNcHa, Ixdnclrlsl
1a'nNoycbl LLBH1NcHa cleb aylliad

Mazalan: kyaérar larlltné 3slruklldrastl labll uylflartr: «Kyaéral
deb HaTtra HOTtonlan ler™ bodS8an 10’8’n two'mburcHakka ayllach. Y
Tana bungay: clafllasb ra'nAanmychl LBHiNcHa «yaclrab> ko’rsarlacl],
KeyT esa msHbu: W'~'n W'HburcHak bo’M3blMk, Hatta LWronlan len§
bo’H3HHk xo33alanT o’r Icbl8a oblycblla'nfoychl LkHuncHa krllacn.

«11lcHburcHak cleb blr T ’8’n cbirlscla yoTta™an mucbla nus™aya nlarr
MN-Inll bMan wrasHLnychl ncbla kestaéan lboral igura™a ayllaclT».
Bunéay 1a'niasb Senewk rarllasH cleb ablacr.

«AnlTenk pro8resslya cleh IkkTtcbhl HadHclan bosblab Har bir HacH
olcHB!l Hacl&a ayT blr 3onT LO’3bl3H na*yasl8a 1en§ bo'18an 3omnM kelta-
kelllkka ayiiaclh. Bunéay 1a'nfnclvklly yok) rekurret lanféeb alaladH

TvSHuUncHalar larlli8a so'yacl&an lalablar

OsHkor l1anfartng Wénn~r1 baHolasH wcHun LsHuncHalart
{a’rllasH wo”™asbl bLLU3H rarur.

1 Ta'ndanunychbl ya la'nfdoycblllzHuncHalar o YcHoycb sH(TLLano3lb)
bo’lM3bl rarur.

2. Ta’mfasbtné I«kkTtcbl uwoldahl nuuzonH clolral tan eladt
WsHuncHar o’r - o’rl blfan WnfAasH yokl o’rl 3Hu UBHuncHa bllan
ra’ndanac/l&an bosHua LLBHuNncHa oruall ra’ndasH Tm Tk 17 eTas.

5-ra$r

3. Ta’nMa *a’rllannychbl LUsHuncHantg§ HalrmnSa 1e§13HT bo’18an
ob’ekllart blr ylyralll aJrallsHS8a Irkon bernycbl barcHa xossalar
Ko’r3a”™3bl kerak.

4. TusHnncHantg ra’rlla orfMuycHa narsalar bo’1tasH81 1021t1. Bu
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3KuTt bliclirad ki, LLW5buncbatng ra'mkKéa $bm nl n%a kk™an xos$alarclan
kellb cblymychbl bo3Hua orvucHa xo53alar ko’rsallitaslé! kerak.

6-38

Yoxrna tasHuy,

1.4.1. 1) 8eotelnk %ura; 2) KO''n KO'Mburcbak; 3) kyacral, 4)
rotb LWs3buncbast™ ba]rm8a {€815bl boUyan mncbla ob’eknii cblrT§.

1.4.2. 1) Ten§ OTonM wmucbburcbak 2) To'é'n burcbakll ncbburcbax
3) To’é’n burcbakll napeblya 4) Ten§ yonll napeblya LLsbuncHastré
baiitn8a re”Esbl boYyan ucbla ob'ekvn cblrw?,

M.3.Trapeblya ucbun uny~a~latré uayslan tv bl 1 xos$alar:

1) napeblyant?®, kkkllat 10 T parallel;

2) nape”yarn” as0slan §0M2anlal bolanla;

3) kava aszoslla™ rkkala burcbasl oYkIT;

4) kKbl k asdfclagl lkala burcbasl oUtas;

5) napelslyanilg kbkl burcbaklan y184nclsl 180° 8a len8?

1.44. To'Mn  KO'mburcbak mncbun yuny”~a~Matr”™ yaysfan Tu bl 1
xoS5alar

a) lo’é’n w’Mburcbaknt& kkllatwTotlen&;

b) KO'§’no'nburcbakrng ab051an Sonranlal bolanla ;

¢) KOMNala burcbaklan 90' éan boYacH ;

d) KO’é’n KO'nburcbakmn& tobkl burcbaklantng y~Unchs! 180° &a
leng

1.4.5. Bo5blan84chb 31/laréa*‘ucb xonall 3on” LLsbrncba51 upy iclaMdha
kwlllackt: o’upycblMar§a smylclagl $ayol8a Jayob bensb lakl' ewblr.
“C™my~a™ Sonlarnt§ bar blnt yo2l$bcla batttra51l boU)b, uancba
ragaréan loyclalarlacllt 582. 336, 400, 841, 804, 333, 565"”. Keyrt
o’ukunychbl xnlosa cblaracll. “Bular ncb xonall soblarcHr”. Bn bolcla ncb
xonarl 3on W3sbuncbas! uanéay larlllangan?

1.4.6. O’unycbl KO’8’'n burcbakt lOtonlan o’raro perpenc/iblyar
boUyan burcbak 3™améa, o'raro perpenclilkulyar KO’8’n cbl2lalart esa
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ke3l5bBk Tllyasz™a 10'8'n burchalar HoslM ufuycbl lo'e;'n cblRlslar
3Havéa ra'ndacll. O'ymychbl daxclay xalo™a yo4 so'y«an? BosHlan84YcH
51 o'anycHMant KOA’'n burcHak LLBHWNcHas1 bMan vanclay {awsHTT3H
TUTKT?

1.4.7. puylcla8Narnt§ Tu bl T xo33alant anlulans:

1) KO’é’n KO’nburcHak; 2) paralleloS8rarr; 3) ro’tb: 4) len§ yonrll
ncHburcHak: 5) lrapelslya 6) kyaclra,

1.4.8. ¥3Hbwu lvsHuncHalar ucHun en”Nyasat | 13 LWWsHuncHar ko’rzalt™:
1) KO’é’n KO’nburcHak; 2) Ky 3on; 3) kesTa; 4) aylana

1.4.9. Owylcla8l kellrM™an lalddarcla la'ndanuycbl LHuncHa, ~n3
LLBHuncHa ya LUr ~Halllan Farut ajralrs:

1) A8ar W’é’n cbl2lalar bir lexlsNkcla yolsa ya keb5l5Wrasa, wvilar
paralle! éeyllacH.

2) A8ar ucHburcHaktng8 asalll kkiia O T10T HOI8 boYsza, bu
ncHburcHaklar Kon8 yonll ncHburcHaklar ckyllacH.

3) Crr™arnycHté len8larar sanoaHanlracHéan ytan
len8latanTtg \\a\n éeyllacl

4) uncHburcHaknlng lkdla KO toT o’Jlalant LWUIBHNrmMYchbl kesta
nTn§ o’rlachbl2184 ceylacH

1.4.10. Al8ebra kuralcan 8enetlk ya Téukny Ilanfaroa rwzollar
kelllnn§.

1.4.11. 11V 31daréa uwwylclaél LBHuncHalar uanéay landaTtsblt
aralang: 1) talOTallk Hbéa: 2) bo’l3H: 3) ko’payllirax 4) 1ay, 30n : 5)
pentelr: 6) kklxonaH 3on: 7)blr xonaH 3on: 8) san”telll

1.4.12. 1kkT1Cchbl HacHEan bosblab Har bir HaaH 0l1cl’l Hecl& ayT bir
30NT KO’payllli3H narjaslcla Hosll boYan ke*ta-ke*lNkka 8eoUnelnk
pro8resslya cleb ay™acl». Bu uanéay lanfllnga klrac/

1.4.13. MalOra”k LWsHuncHalarr§ auy~a keHrl8an ra’ndanéan
flayslanéa xalOlar bor? 1/1art TralTt8?

1) ncHburcHaknlng bl3sekrn3as! geb ucHburcHak burcHakt len8
1kk18a boUnychbltO’8’n cHI2luua aylliach,

2) Oolrarn§ cllareln éeb cblra tarkarlan oYuychbl yalar§a aynlacl

3) Aylana8a nrunta deb aylana™a nrununycbl KO’é’n cbl21ssaaylliaci

4) Ko'tb éeb Ikdla f70’3HT HO 10T len8 boY8an paralleloSrar8a
ayllacH

5) Ten§ (otonH wucHburcHak é&eb barcHa HOTorfMan ya barcHa
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burcbablan *engbo’18an ncbburchbakka ayltacH

6) Bta Tulaclan cbrumychl 1kkanurclan |borar 3bak! burcbak cikyllachl

7) Hatra burcbakdan ya batra lotonlan o'raro len§ boY8an
KO'nburcbak kyadial: clefadd

1.4.14. Cluyldagl Ta3ablarT yecbln”™ ya uaysl §eotelnk A\vrakr vlar
oraslla real preclrellarung Idedl Toéelan 3falEa Bbnrok elayol8arr
WsHun1tns:

1) MakTab konclontng wm2unfgl 30 Ttelr. eT esa 5 Telr. Maklab
konclontng yn2l uanclay?

2) 2n12Maersillicla0,8 k1/3TerHk blan lavalac. 10 sekuncMan keyEn
211211a vanc3ay tTayc3onT e&allasbl Tu TKT?

1.4.15. Oay4l bolaréa n3bbn éa’yo 10'8'n boYacTT:

“alllsbuncba b LUsbuncba™a 13ballin A13 LBbuncbac/r

1) a- Ko’pburcbak. b - ncbburcbax,

2) a-burcbak, b-oUkIr burcbak,

3) a nvr, b-lLI’é’n cbl2ly;

4) a-rotb, bkyaclral?”

5) a-tO'T burcbak, b- ko'pburcbak,

6) a- 3on, b- rals10 nal 3on,

7) a- aylana, b- cblra.

Mu$layll 13b ucbun tasbuylar:

1 Bo’yl4 371, eT 637 bo4™an N'&’n tO'nburcbakmng pentelin ya
yun211 Kopirg?

2. Tusbuncbant§ ba]rr yanclay;

a) 1) %ura; 2) Kko’pburcbax?

b) 1) ralsto’nal 3on 2) wraTsto'nal 3on

y)1) Ten8312Hk 2) 0 ’28anaychbll 1en§312Mk

3. Cwicla kellni8an {a'nfaréa Ta'rllanuycbl LWsbuncba, 4713
Lisbuncbasl ya Wrballlan Maryr agalin”™:

1). A8ar paralleloe,rattnt8 batta KO 10T len8 bo4Ysa , n boléa n
rotb boYacrl.

2). A&ar ucbburcbaknrtg batra KOtonlanlen8 bo4sa, bu ncbburcbak
len§ KOTONMM mcbburcbak éeyllacH.

3). A8ar ixlacla o’rMarmycbl  uatasbsza n o’rMaruychll JTcla
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éeyfllacrl.
4). Trapel5lyaning kkMaloTtoT o'ialanTt Wlasbllrnmychl kesta ntns,

o’rla cH1218'1 éeylacl

Mayxuw Tns(abkatlasb ncHun (lebal 3ayollar:

Tn$kunckant® ka]rl cleb n\ta%a aylllacl?

TnekmnckatTw, TarTn T Jflek tta 8a aylllac?

Tw KTCcKanTt® la tdp clebtra%a ayllac?

Oskkor la'n/latt% 3xetaHk W8YIn 7 /m3knnHNN%?
(Qanclay la fdpask lurlarw bMasn?

TuekmnckaTw, lardpask™a <OyMacl%an lalablarn/ay(187?

S T A

4.2. MnloHara. Munlobaxalar n3(k!a atallar.

TablaTéa éncH kel8an narsalar, ob’ekHarlu o’r§anart2 ya vlar badicla
LUkbuncbalar8a e8a boYartnr. O’r LUsbmncbalanrt2t Jurlalar bMan
bayon uMartr. B 12 bayon ullayo*8an Jutlalar o’sba ob’ek! ncbun 10’8°n
bo4Y3a, nros! riMobara nolo’8’n boYsa yol§’on tblobara bosl bo’bl K

M: «2 - b 30n» rosl 1)

«2 - Ky 3on» yo!8’on  (2)

3bunéay sllb rozl yokl yolé’onlwbl aylsb Tn Tk T bo’l18an]urlalar
Tnlobaxalar lieylacH. Kosl yoklyol§onfMglr bllsb T1 TK T boYrae;an
Jutlalar bat Tay)ué bo’lb uvlar Tnlobaralar etas.

M: «8en bu8un kTo8a boraszanrt?»

«Paxlakorlar8a 3bor - 3baradar!»

BuJurlalar ros! bat etas yol§'on bat etas, mloba2alar bat etas.
$otou yokl x13-bayalon Saplar Tblobara boYa olrayé€l. blota4ut
flatasb8an 8aplar bat Tmlobara8a kirraycl.

Mulobazalarr loln alllbo3T178 K&dCa barllan: A, B, C, 3,... oryall
bel§ManacH Yuuonéa kekrl8an (1), (2) Jutlalar soécla tmlobaralarclTr.
A8ar 3odlh TmMlobaralar «yas-konymnkslya, «yokb>-cle2ynnkslya
bo8§Yoycblar blMan bo§’lartb kelsaTurakkab tmloba2alar bosl bo’lacdil

M: «2-1nb 30n yok1 2 kO 30n» (3)

1 Bu turakkab tnbbara bo’lb rosl yok) yol§8onM8§1r aymsb lalab
AfT8an boY4st. Butn§ wmcbun cle2yvnkslya «y» NT8 rosllk Jaclyaliga
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mmréya( yhartr. (2-)aclyal)

Mwurakkab TtnloHa2alarr bodcla TmloHa2alar8a ajrallsb Twm TKT
boYacT.

2. A- blror Tnloba2a bo4st, A TbloHara Tkon cleb A rosl bo4garicla
yol§’on, yol«'on boY8arncla rosl boUwmychl TthloHara&a ayrlac, A
Ko'nT3aMa bel8Manadl, <A eTas», «A ekanl§l yol8§'on» cleb oNlacrl.
(I-]aclyal)

Mazalan: A: «3' =6 » bo4sa A:"32"6"

A: «Ho2IlNyor laslM» boUsa. ntng tkon: «<HO21Iyor a3l etas3» kabl
Vioclalanad1

Al «17-wb 30M»

A : «17-1vb 30n eTas»

/[: «17-1vb 30n eTasl°l yol§ on»

lkkka 3odcla A, B mmlobaralar «ya» bo8Yoycblzl bllan bo™lansa,
mloVaZalar konyunkislyasl Hosll boYacll «AnB» yokl «A&B»
ko'nT3M a yorlacll «A ya B» kabl o'ulagk

Munloba2alar konyvnklslyasl ntn§ larklbi&a klr§an tnloHaralar rosl
bod8ancla’,ta ro3* boYacll I1kdlla 3oclda A, B TuloHa2alar «yokb>
bo&Yoychlsl blMan bo8’lama, Tmlobaralar c/yvnkl5lyasl Hosll boYacll.
MnloVaralar clryunkblyas! «<AVB» ko’nt3M a yorfacrll. «A yoklB» éeb
o’uHacH ya ntné larklbi8a kir§an Tnloba2alarin§ becH boUra8anéa
bl«a3lrosl bo4gancla rosl bolacrll. (2-]aéyal)

Mwnlobara TkonnT§ rosllk gac™all uny”™a”™ ko’nt3M a boYacll:

A A

K Yo

Yo K
1Jaclyal

Xo33aszk A= A boYach.

Yo/Ta tasby,
1.4.16. C>lyrallarnu ro3* boY8an tmloHa2alant ko'rsanns:
a) I351= H- H
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b N/Hl =-4

V)41 e N

a)-0,1 € K

é) A= {1;3;4;8} B={2;5}, A=B

1.4.17. (juylkeasl Jurlalaréa yolS8on ulytal sabu! ulacli8an
TMloHa2alarr a™anb yorT§.

a) 4- nalural 3on

b) 2 ya 4 3onlantn§ ko’payHnas! 9 §alen§

V) 22>3D2

8) x = 8307 3x-4 >19 1en8312Hkn1ng yechblrt bo'laclt

€) 18*36-16-36+24-27-25-24=54-2;

1.4.18.puyléa8l 11 loHa2alarnT8 rosllk Ay talT HOpT8?

a) 17-2-21=52 b) 21-18-19-18=36

V) 26-25-25-24=52 8) 24-23-23-22=46

€) 18-17-17-16+16-15-15-14=64

€) 18-36-16-36+24-27-25-24=59-2;

1.4.19. EHtellar tmloHa2alart Harflar bMan belSMab, anyléasl
TMloHa2alarr taletallk tanfy bel8Han yoréarréa yort§, ya’'t 1081k
3lrukllrastl uyunng?

a) ABCO paralleloSrarréa A burcHak Ne*§8'n ya éto8anallan
perpenélkmlyar;

b) ABC uncHburcHak KO'8’n burcHakH yok1 oYklr burcHakH boYacH,;

y) 24 307 lkklxonall ya 6 yokl 4 8a boUracll;

8) A™ar 1en8 lotonH KO'mburcHak boYsa n Holéa u kyaéra* yoklrotb
boYacH.

€) 25 30TTn 4 Kyaéra! Né12l 4 8a len§, yokl n 5 8a bolnaéb

8) 342 vcH xonarll 3on ya ncHga karrarl.

1.4.20. (nyléa8l tmloHaralar berlpan:

A:”Bn8nn Hayo HaroraH 0° &an paasrl;

B: “Bu8&un Hayo ocbly”;

C: “ Men 3ayr ylBH™a boratan”;

0:”Men 3a’nal saroyl8a boraran”.

<Byléa8l 1081k lortmlalartng turakkab tmloHaralar 3Haiiéas!
Ta(Twilnrtg yao'urs:

a AV B: b)AV~™:;
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y)Cn4a; §) "=>(CY23);

) ANB=>C: e)C=>(AYB).

) B=>C A =>1)

1.4.21. Murakkab mloba2alar8a rr3ollar kelvnng. Ularnun& rosl
yokl yo~onH”n! amdlang?

1.4.22. Gwicla8l |urlalar orasblan Tu loHa2alart ajralt& ya blarwins
roslk ulytalw 1opT8:

a) 48 1 5 8aboHy,ancla4 volcly yoblk  b) 9-bulun 30m;

) x2+4 =13

8) 30°rou ™n loHa2a boYacll, 0 17*2-21=13;

H) 24-Twb 30n.

1.4.23. Puyldaél Tn lo/a2alar Tkonw wnwn” ya wvlarm8g rosllk
ulytalllfl 1oprts:

a) 225 301 8 BA boYtacl; €) 21 3ow 7 8a boYracrl;

b) 7,6 - nallkal 3on; I Pra8a- Bol8anyant§ poylaxH;

) 7~3; 8) 27:2+2*3-18; IFoéatn§ slyrall O 8a lens8.
1.4.24. A: “4 30w 56 wN8 boYuychblsl, B: “56-1ub 30n” TmMloba2alan
benl8an boY3sa,

aAVB: b)/N1=>B;
y) B==>A:_ B) AY B
/) A uB

Portublart 3orlar oruall KoclalanS.
4.3. bo8lk {orTublarTng cbuwlk Jaclyallant cH»218H

Munloba2alar konyunkslya ya ge2ymnk5ly a3Ttt8 rosllk packallan
Unyléa8lcHa boYacll. 2|aclyal cM2yvng5lyasluing cbinHk Jaclyall boYEb
2 latmloHa2anl1ng 1kkalasl Hawl yols’on boUSanéa2,ta yol§'on uolsan
barcHa Hollarcla rosl boYacll2an Ttulobara 3bum 1Kkl ThloMarartné

cle2yvnkSlyasl éeyllac/l
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2Jaclyal

A B AVB

K K 9

K E a

E K a

E E E
3aci\-al

A B AV B

4 A A
q E E
E I3 E
E E E
Mazalar: A: «3<8» B:«18<11»

A n B: «3<8 V 18<11»

Bu Turakkab tbloHaralaclyalp,a ko'ra rosl bodacH.

An B:«(3<8) n (18<1l)»

Bu turakkab TbloHaralaclyal8a kota yol8’on boYacH.

M1501-2:

“2-1nb 30n” -r051. “2 lou 30n”- yol8’on. deTtak ;2 b 30n yokl 2 Ll
30n” Turakkab tmloHara bart ras! bo4acH.

AS8ar 3Hu kkKk13ocklamloHa2a“ n ”-“ya” bo§Uoycbl3l bllan bo84angan
boUsa nnt§ cblnHk alyrallll 3 - Jaclyaléan arulanacrl.

A NB: «2-1nb 30n ya 2-kOu, 30n» yol§’on bodacH.

MuloHaralar orasl@a« IrpHkas]ya» ya «ekYlyYalenl» Tmnosaba”™an

A8ar (1) ya (2) 30ééa mmloHaralar «a8ar ... boYsa,... boYacH»
Ko’nw3bléa bo8Yan8an boYsa nnt8 cHTHk LilyTall pyléa8l Jaéyalclan
arylanacH.( 4 - Jaclyal)

A=>B: “A8ar 2 1ub 30n bo43a, n Hilclau L, 30n boYacH”,

Bu turakkab tbloHara yol§’on
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A:* 4- 307 2 8a boHnacH” rosl B: “ 4- 30T ]uin 30n" ros!
A=">B: “ A8ar 4- 30T 2 8aboTr3a, n Holéa nul'l son boYacH" ros!
A:“4 30w 2 8a bo'HnacH”. - Kosl.

B:"4 30T- Wb 30n”. Yol on

4-Japyal

5Jaci\al

A=>B: “A8ar 4 30T 2 8abo’lNn3a, nHiclan!nb 3on bo’bl Kk “yol8’on”

ANar kKl 3ocld mlobaralar ncHun A=>B cbin bo'Ti3bléan B==>A
Hat cbinMs§l keHb cblus3a ular exylYalerl: tmloHa2alar boYacH

Ekylyaletr tnloHa2alarmng cbinHk plytalT wpwlcla8l Jaéyalllan
atylayrr2. (5]aclyal)

YorTta Tasby,

1,4.25.pnylcla8l urlalar oaslclan TnloHa2alarr a™avib koT13a{T8:
a) 5<x<6;

b) sHungay nalural 3on Tay)uclkl, bunéa 5<x<26;

y) lo'rlburcbakcla Hatta w>tonlar lens§;

€) x - blr xonall 3on

e) ba'21 blr nallra! 3on!ar bir xonall bo4acH.
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1.4.26. (wylcla8l tnlobaralart cbtlk]aclyaHt cbIrT§:

a) A NB: b)An O=">C:;; y)A=>CnO; §)An(CYO);

n) ANNB=>C: e) CYO

1.4.27. A: "26:2+11=28", B: “3-1unb 3on"Irmlobaralan benl8an bo4sa.

A\yB,B\yA AuyuB, AuB, AyB

lormnlalart 30°r oruall ~ocblane, ya blar™a ro51Hk]aclyal 1mrT8§.
1.4.28. A: “3-1.04 30n”, B: “7 30T 28 NT& boYmYchbl3r tmlobaralan
benl8an boYsa, nlarrng konymn83lya5l ya 1tplkal3lya8lnl 1loé&alan8 ya
rosllk ~Naclyalnllurs.
1.4.29. A: 111201 3077n § rauarlan ywncHs! 3 8a bo’HriacH’,

B: “111201 3071 3 boYracH” Tmlobaralan benl8an. 1l/1artn§
IrpHkal5lyasl ya ekylyalerslyasilll 30°r yoréarréa lloclala§ ya roslHk
Jeclyal 1urT§.

1.4.30. A: “9-wb 30n”, B: “17-1o4 30rl, C: “18 30T 3 8aboUracl”,
O: “24- Wb 30n” 3ocll tnlobaralan benl8an boYsa, upylcla8l Turakkab
Tmlobaralart 30°r yoréaréa Jfoclalagyanlatt8 rosllk]acyal LU rT§.

a) AVVB\ b) An B; M) A\VVAN  e)A”>B; /) Co O
#)NyC=>0; /1)An O=>C\ NAN\/n; yYTn5nC)VA

1.431. A: “7<12”, B: “Kotb - loTrlburcbak”, C:. “2-lub 30on”
Tmlobaralan berlan boY4sa,

AnC=AnB AVC =AnC, AnC=AnB
A =B\ C <B\AVC =B\ AnB=>C;

lart 10'8’n yokl1nolo’§’nMngirleksbinng?

1432, A: “4 <77 B: “Yarsbaya - 0 ’'rbekl3k)nnt§ poylaxil”
TMlobaralan benl8an boYsa, nlarm§ crlirymnkblyast! WUrT§ ya rosllk
AlyTallll lopT8. 8butnsclex,

AnB'AnB'AnB A=>B <=5

Fortublart 30’r oruall oclalarg baréa rosllk alytalrtl aralans.

1.4.33. A: “4 30T 56 nT8 bo4nYchblsl, B: “54-1ub 30n”, C: “1230T
36 TN 8§ boYmychbl3l” Tmlobaralan benl8an boYsa,

aAV e VCG
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b)A n B n G
ch(nv B) AC
e (An B)VC

9/)(1yf)n(lyC)

1081k Mormmlalar ucHun rosllk Jaclyallumrts.

Oeba( ncbun $ayollar:

1. Mwulokaralar Tkon cleéb TTa%a aylllacH? M\30l kellnb
InskunHMN%?
2. Mwulokaralar unpWlkasxyas/ nckmnlacl\Nallnri%?
Ta/lolo8lya nwa? Mr3olar kelllnn%.
Mwnlokaralar konyurwsryas! nckunla/i\allnriw?
Mwulokaralar chrymn”3ryasr nckunjacl\'allmri%?
Munlokaralar ed>I\dlenslyasl nckunlaci\allwt%?

o g M~ w

4.4. bo8kk (Tan”™ly) aralarnTty yonunlan

1 MwuloHa2alar Tko nnT8 yonu. 1lnkorw TKor sonut. A = A
ATn8 TkonNnT8 TkON ANT8 0’218a *eng

2. MnloHaralar konynnk51lya$rr§ X053alar:

1 AnB=B OA (kottnnynk)

(AnB) nC=An(BnC)=AnBnC (a3ssoblallyllk)

An A=Yo (An A -aynan yol8’on tblobara).
MuloHaralar cle2ymnk$lya5TT§ xos5alan:

AVB=BVA (kottnlalyMk).

(AyB)yC=Ay (By C)=AyByC (a33o”aiiyllk).

Ay A=4 (Ay Nl -aynan 051 nulNoHara).
AY(BnC)=(AYB)n(AYC)

ciryunk~yant™ kon3wkl$lyaSa $balan c51nbnllygl.
An(ByC)=(AaB)y(AnC) -

Kon'yukiSlyantg cHryunk~yaa usbalan d/Binbu!1YHS1.
A=>B=~=> A (korrapo2115lya uonuiw).

An B= Nly 6]

~A\lB- ~Aa bl ~ oréan Yonun‘ar* @ e Mor8an -
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3Holanc! taletan§! (1806-1871))

Ten8Mklar ro'8’'nM8tl rosllk]aclyaHT LWR21b Bbor LlUT3H T1 TKT.

M1501:

“2-1nb 30n” -rosr. “2 Ky 3on”- yol&'on. Oetak "2 b 30n yokl 2 Ky
son'ltmrakkab Tmlobara bart ros! boYacH.

AS8ar 3Hn Ikk13ocll TnloHa2a"n ”-“ya” bo«’loycblsl blMan bo§4angan
boYsza nnt8§ cbinHk u | yrant 2 —Jaclyalclan arylanacrl.

OeTtak A-«2 1vb 30n» ro3l, B-«2 lou 30n» yol§'on bo’lb,

An B: «2-wb 30n ya 2-K0s 30n» yol§’on boYacH.

ANar 108lk rortmlantg cbinHk Jaclyalcla ox1r§l weluncla Fasal cbin
~yrarMa™Hosl bo’ 13a, 1 balclabu 1o°rTnla laliolo§lya bolacH. Tallalo§lya
bu - aynan cbin 1o’rinla.

Yorrta tasby
1.4.34. Konyvn85lyanlne, azoslallMk yonutT 13bollan§?
1.4.35. (Juylcla8llen8HknT8 KO8’ NME1T Ko’rsannsg?
a)An~"C)=(AnB~(AnC) -
b) (AVB)VC=AV(BVC)=AVBVC (a350151allYTIK).
YANA=1 (An N1 = Yo
&) AV(BNC)=(AVB)n(AVC)

1.4.36. iie Mon*an yonunlanT 10’8’nM8Lr ko'rsalt&

An B- A\yB
AmMB-An B

1437 . A: “7<77”, B: "KoTb - wucHburcHak”, C. “2-1mb 30on”
TnloHa2alan benl8an boY4sa,

a AnC- AnB b AMB ®AnB, AVC =AnC,
lart 10’é€’n yok! nolo’8'nLi&tl reksblnn™N?

14.38.Muloba2alar é&e2yunkslyasrt8 ya konyumn83lyasTr§

KoTTull YNk uonwunTT 15b011an8
1.4.39. A: “26:2+11=28", B: “3-llb 30n” TnloHa2alan berl8an bo4sa,
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N/ B, A AVB, AuyB, AVB

Fortmblarw 3o'roryall Toclalang ya nlarrng rosllk ylytantloprTs§.

1.4.40. A: “3-0y 30n", B: “7 30T 38 TN8 boUuYchl3l tmlobaralan
benl8an boYsa, nlarrng tnpHkablyas3nt Wbcblan™ ya roslk slytallrm
FOpArs.

1.4.41. A: “135201 307N T8 rauarlan yutHncli5l 3 8a boYraclk”,

B: “351201 3071 3 boYracl” tmlobaralan benl8an. 1l/1arnt§
exYlYalenlslyasll 30°’r yon3arrméa {oclalang ya rosllk y~yTtaiit 1opTs.

1.4.42. A: “HO-lUb 30n”, B: “16-0y 30n”, C: “18 30T 5 8a bo' linadr’,
O: “23- DK 30n" 3ocllh Tmlobaralan berl™an boYsa, uylclagl Turakkab
™mlobaralart 30°r yorclarlcla Voklalang ya nlarm§ rosllk ulytalw
lopT8.

a)AVB; b)AnB; €)AYA: e)A=>B; /)YCcopj
$)(AyC)=>1); K)A/\0=>C; DAuD\ y)(MnAnC)=>A

14.43. A: “5307 14 Tn8 boYuychl3l’, B: “KoTtb - I7I§V|ra", (G
6-1vb 30n” TMlobaralan benl8an boYsa,

A V BO AaB'" AVco Anc ' AnC=AnB

lart *0’8’n yok1nolo’8’nH §11leksblinng?

1.4.44. A: *“8<77”, B: “Tosbken! - 0 ’rbekl5lontn8 poylaxun”
TMlobaralan benl8an boYsa, nlaTtr8 konyunkblyasrl1lurr§ ya ro3lHk
UlyTtainllopTt8. 3bnntéek,

AnB, AnB, AnB
fortnlalart 30°r oruaM 17oéalan8 barcla rosllk ulytant atulans.
1.4.45. 012’yunklslyant§ kon’yvklslya8a rmmsbalan </BlnbullyH§1
yonuniw 1sbollans.
AV (BnC)=(AVB)n(AVC)
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Sl vaHinsyorae

1  Mwulokaxalar TkonnTt% ULOMUTT ayin%? Mn'o/ keblnb
{nxknniirbLy,?

2. MwuloWaralar ripUkasryabl ncHunjaci\aliunrm%?
Ta/tolo8§lya nuna? M\$ollar kel rt%.
Mwulokaralar kow,un”3ryaatt”™ yonsinlarlrt ayyul?
MunloHaralar cryun”3ryastt™ yonublant ayu?
Oe Mor™an gonunlarnn ayHn%?

o 0~ W

Mwuz*aull 3b (op3bto\

1 blcbra A,B ya C T1llobara yort8? 1/1att§ cbinHk UlyTtauw

aralang ya uwicla8l 1081k lortmblart 1loéaloychbl Tturakkab
mloMa2:alarr 30t bllan oclalarl§ Hartéa mnilartt§ cbinHk yryrtairt
aralang?

AnB, A<=>B, AYB =>C, A'\B
AVB,AV(BAC), A =>(B YC), C<=>B,A=~(B V C)

4.5. Preclkalar ya nlarni<> cbwllk lo’plarts Kyanlorlar

1 O’rarnycbl yatasb™an éarak 8ap precHkal ckyHacH. Precllkarlar
larklbi8a klrSan o’r&arnycbllar 3078a uarab bir o’nnH, 1kl o’nnll ya
Hokaro boYacH. B 12 ko’prok blr o’nnH preckal baubla SaplraTtl2, nTt
A(x), B(y),... ko’'nT3M a bel8Nayri2

PrecHkal—3bunéay M (x) Tlortabl, x oTr8a benl8an tO’plar

eletenllant yo’y8ancla«ro3l» yokl «yol§'on» TmloHaralar bos boYacH.
Mazalan: blalllral 3onlar KO’ platkla

M (x): “x-1ub 30n”

Intla precHkakHr. CHUNU wywilclaél tnlobaralart HoslMl wiacH
“blub 30n”"—yol8&’on,

“2-wb 30n”- ros!,

“3-Tb 30n”—rosl

“4-1b 30n"—yo018’0n, ya bakaro...

Bu M (x) precVkaling cbinHk lo’plart

0={2,3,5 7 W1, 13...}
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bo’lMb bu 1o'plartnTt§ Har bir eletenncla n cbin tbloHara HoslM sfacH.

PrecHka* larklbl8a kI'§an o’28arnychl uabu! ylll3bl T TKT boY8an
barcHa ulytallar {o'plart prec/lkartt§ artylartsH 3oHasl éeylacH.

O’rMarmycbl o'rt8a uyo'yM™anéa. preclkalr' ro3l: TnloHara8a
aylanHrunychbl ulytallan?a precllkalnt8 rosllk lo’plart geylacrl.

A(x) prec/ikatt8 aTylart3H 3oHasl X {o'plat boUsa, rosllk Ne’plart
T bMan belSManac ya

xeXn TcX

boYacrl.

Preclkalr tmloHara8a aylartt3HTn§ yana blr nsml kyatoHaréan
FoycblarsHcllr. 2 xIM kyantOr bor birMb, nlarmng bln «nturtyMk»

2-«tay)ucll|k» kyaton éeb alalacll.

ntnurtyNk kyaton «V» bel8l51 blan bel8Manacll ya «Har blr»,
«HaTtTta», «barcHa» 3o0’rlan o’rréa I15HlanlacH 1n8MrcHa «All»-HatTta
Ta 'no3inl blclrach.

May)mcllik kyarnlon

«3» - bel&l51 blMan bel8Manacll, TMMrcHa

«Ex13b>-«Tay)ucl» 302778 bosH HarHéan olln8an ya «bor»,
«Tay]ucly, «tfOpMacll» 30°21lan o’rréa 13Hlalla(

Kyatorlar uarasH8an preclkal (¥YxeX)P(x) yokl (3xeX)P(x)
Ko’'nT3Héa yorMacl ya n tu!oHa2a8a aylanacl.

Mazalarn:

1) A(x): « x- 30T LUb 30n» preclkaHT olayHk, bn yeréa

(Yxebl) A(x): «barcHa x-nalllra! sonlar 1ub 3on»-yolp,’on TllloHara,

(3xebl) A(x): «x 30T LUb 30n boYacrl8an nalliral 3onlar lopllaclik-rosl
TbloHara.

2) K(x): «x 30T 5 8a karraH», xe N Precllka! berl18an bo43T.

(\/xebl) A(x):”BarcHa nallkal 3onlar 5 8a karrall»-yol8’on TnloHara

(3xe]4) A(x): «5 8a karrall nalvral 3onlar Tay]uchb - ro3l TubHara.

Yoxta T1asiy,

1,4.46. Onyléa8l Jutlalarnt8 TtbhloHara yokl precllkal ekarTT

Ko’rsaHn”ya gayobln”rt asoslans:
a) 15- nallral 3on
b) 2 ya x- 3onlannt8§ ko’paylrabl 8 8§a len8
y) 232>3X
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e) x = 5307 3x-4 >19 1en8312Mktn8 yecblnn boYacls;

1.4.47.C)wylclacl preciTkallar roslk 10 pla T in1kO pT», ya kyanlorlarclan
loyclalarb tmloba2alar bosll ylln™?

a) A(X):“x<7”, x€]u];

b) B(y): “yx0” ,yekK;

y) O (y): “3<y<9” yef,

2) P(x): “5<x<6”, xET4] ;

6) E(x,y): “x2+y2= 169" , x,y€E2;

1.4.48. BIr o’nnll preclkal;larms rosllk lolplanrmr FropTs:

1 R R < 2X2 32 153 x-A
a) ;\ _—l:2x—\ b) ;:1-=4 v M= 8) —X-;§=X-_9——-—X:§6K

1.4.49. Puylcla™ utlalar vl precikal bodaclTru? Lar blr-bTnT§
TKON boYaclru? P1knn§12t asoslans:

a) A(x): “ABCO3 To’'nburcbak - rotb”

B(x): “ABC3 lo'rlburcbak- rotb etas”;

b) A(x): “A-burcbak o4Yk1r”

B(x): “ A-burcbak - o4tas”;

e) A(x): “x-3on loy 30n”;

B(x): “x-30n Jui 3on”;

8) A(x): “x-30n 1ub 30n 7;

B(x): “x-3on Turakkab 3on ”;

1.4.50. O>uylcla8lar Tmloba2a yokl precHka( ekann”™t arylans. (Jlar
blr-binnTtg Tkon boYaclnwu? (3xeX)P(x)

a) P(x): “x 30T 58akarral” b) P(x): “x 301 5 8akarrall etas” .

y) P(x): “p-10’8’n burcbak” 8)” (310'8’n burcbak etas”

1.4.51. 2 loplarclaE (x): “x:5” ya K(x): “x” 7 58a bo48ar!TlN2cla 2
uoldh solad ™ predkallar benl8an.

Bn preclkallarnt§ x=6 ; x=10 ;x=1; x=15; x=16; x=20 bo4 arcla8l
uylyrallanw 1lopt§. Bu Jayoblar8a asosan, E(x) ya K(x) blr- bttn §
TKOo N bo’M3bl yokl bo’1rasMglnl LW3bunltn§.

1.4.52. X= {0;3;6;9; 12} 1o'plarrcla P(x): ”x 30n 68a karrall ya

B(x): “x 30on 6 8a boUtraycl” pec™xalla benl8an. A(x) ya B(x)
preclkallarmr8 cbinflk lo’platlant KOpT18? X KO'plaréa8l A(x) ya B(x)
precHkaHar bir- bTn T8 TKON boYacllr?

1.4.53. Ovnyl(3a8l urlalar orasllan preclkaHart ajralt8§ ya nlarntg
rosllk 1o’plartlant 1opT8:
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a) x-Llhy buwn 3om;
b) X- w 5 &a boY8ancla 4 upldly cloladT

y) (¥YXx e 14) x-wb 3o0n. cl) x2+4 = 13;
e)x<7;(3xebl) K) 17x —21 =13;
€) x2+4 =13: bobl|,an 50n Tay]ua T) x-to4 Son.

o 17n.—21 = 13; n)2x=5

1.454. (Juyiaa8Mar TbloHara boYacllrt as3os3lan8, Harcla wlarclan
preciikal HoaM ullng?

(YxeTu!) A(x): «barcba x-nalllral 3onlar wb 30m»

(3xybl) A(x): «x 30w wb 30n boYaclan nalliral 3onlar LWp/lacl» .

(YxeTu!) M(x):” BarcHa nalllral 3onlar 18a karrall»

(3xelM) A(x): «1 8a karrall nalllral 3onlar Tay)uc!»

1.455. X= {24;45;7;18;9;11;13; 15} 1o'platkla benl«an A(X): “ X:3
" ya B(x); “x 3on rauatlatt§ y|84ncl5l 3«a karrall’ prec/lkallantn§
rosllk (o’pkmwT lopT8? X lo'plarclaél A(X) ya B(x) precHka*lar bir—
binclan kellb cbluacllrw?

1.456. Cwiclag8l preclkadar inkont WrT8 ya wnlarwung roslrik
KO’plartt{opTa,:

a) y-3ow 8 boTnacl, e) 21 3ow X 8a bo’MnTayclT;
b) 6 : x - nallral 30m; c) x- mallral 3onlar TnkawTal 30n
A" x=>7 xnN 7 e) nallral 3onlar x-8a karrall

I) x-3babar- Bol8anyanT§, poyllxH;
14. 57. Cwiclagl prec/ikadar benl8an.

2 | 2x-\ o 2(x2+1) 4xr -1
7] - ) =

X +x+1 x+1 x’+1 2x-1 4x -1

1Nartn§ aTuy 1ani3H 3obasit OPTS:

* *
14. 58. 1IVHeElal 3onlar LW’plartcla E(x) : “x*4” ya K(x): “x57”

preclkafar berf”~an. Bu preclkallarntg cHTMK ur plarlanw arylang?



1)eba{ ncHun 3ayoHar

PrecHka! ¢/eb TTa% a ayllacl? Auol kelllnn%. ?

PrecMkalnTt% crwlanv>k 3o/a.ura lan/benns§.

PrecHkallarnt% cblnHk /o '‘plat\ cleb TTa$a ayllac?
PrecHkamar TkonTtn% cbinHk 1o platl gan/lay tOpWacH?
KyallloMar ¢/eb TTa% a aylllacl?

Oanclay K\>antOrlart blla$\r?

PrecHkal aylw, nt 2 x tnlla kyantOr owall Tnlokara%a

N o g wDNp

aylanHrr8§?
4.6. Preclkalar n$lkla atallar

X lo'plarcla A(x) precVkal benl8an boUY3T. A(x) rasT TnloHara8a
aylanacl8an Llyrallarcla yol&on, yo!8'on TuloHa2a8a aylaracli8an
ulyrallaréa rosl TmloHara8a aylanac%an A(x) preckika* A(X) Tn§ Tkon

ieyHacH. A(x)Tn 8 rosllk KO’plart T boYsa, A(x) nT8 rosllk lo'plart T’

boYacH. (6-rasr)
Maszalan: A(X): « Xx30T 5 rasart blMan W aycH».
N(X): «x 30T 5rasarT blan 1n8araycll».

X lo'platéa ikkka A(X) ya B(x) preclka*lar benl8an bo43T.

Ta’nl A(x) ya B(x) preckaHarTtné bar 1kalazl Hat ros! TbloHaraa
aylanacHS8an alytaHarcla8ta ra3! Tblobara Hosll boYacHS8an A (x)nB(x)
precHkal8a bu precHkallaTtT8 kKonyun8slyasl éeyllacH.

A8ar A (x) precHkalnt8 cblnHk lo'plart T, ya B (x) preclkalmn§
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cbinfMk 1o'plarw T, boYsa, AMX)NB(X)--precllkallar Konymnk3lyasTT&
cbinlk 1o plart
T=T)NT2

boYacrll. (7 -ra$r)

Ma3zalan:

A(X): «X-)MA 3om»  B(X): «X 30T 58a Kkarrall».n bolga

A(X)NB(x): «X i 30n ya 58a karrall»

boYacH ya nnt§ cbinfk tO'plart

Tans=Tan 7= { 10,20.30,...}

boYacH.

Ta’'nl A(X) ya B(x) preclkallatt& bar 1kkalaslt bat yol&’on

Tnlobara8a aylanuracli8an LilytallarclaSta yol§'on, uol8an barcba
bolMarga rosl Tblobara bo3ll boYacl8an A(X)VB(x) preclka™a bwu
precHka{lartng cfrynt”yas! geyllacrl.

A(x) preclkaltng cbinfk lo'plart T(, B(x) preclkallr®, cbinMfk
O‘plart T. boYsa mlar clM2ymnnk51ya3TT8 cbinlk 10’ plamm

T=TUNT,
boYacH. (8 -rasr)

(8 -rasm)

Masalan: A(x): «X-)Ul 30m»  B(x): «X 30T 58a karrall».n boMa
A(X)VB(x): «X]uM3zonyok| 58akarrall» bodlb, uTAACbTHKIO "pKrT

TAs - 1an 1B={24,56,8 1012 14, 15161820,...}

boYacH.
A(X) ya B(x) preclkalaréan LL2M8an «A8ar A(x) bo43a, B(x) boYacll»
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precHka! benl8an preclkaitarning nnpHkablyas! éeyacrl.

Ta’'nl. A(x) precfkal rosT B(x) precllka* yol§on Tulobara8a
aylanacf8an LUjlytallarcla8ta yol§on Tmlobara Hosll boYacll«an
precikal8a A(Xx) ya B(x) preclkallar nnplikablyas! «3eyllacH ya A(X)==>
B(x) ko’nnuwMa yorflacrl.

A8ar A(x) preclkatt8 cbinWk loplarm T, ya B(x) preclka*rmng
cbinMk ro’plart T, boY3a, A(X) == B(x) preclkartw” cbinlMk 10 planu

TA=B = T\"NTr
boYacll. (9 -rasT)
Maszalam: A(x)=>B(x): «A8ar x :2 boYsa, v bolcla x-|uAclTr.

n
Tn=>8 = TA n s ={1,2,3a5,...}bo’bl|.

Ta’'nl A8ar Tma T B boYsa, n Moléa A(X)==B(x) Tan”y kellb
cblui13b TMno3aball geyllacll. Bu bolcla «B(x) prec/ikav A(X)clan Tatlaly
kelb cbluyacH» éeb o'ulacH. Masalan: A(X)=> B(x): «A8ar x\ 4 boYsa, n
bolcla x-miA boUacll» Haulsalclan Hat Tae T B.

(9 -rasT) (10- rasm)

Bunéay Holéa A(x)=>B(x) Tlortmla barcba LUlyrallarcla rosl
T 1 10Haz a8a aylariacll.
A (X) <=B (X)
prec/ikatT8 cblnlk lo'plart
T=(T,nT3mn (T"NT’2
boYacll. (10 -rasT)



Yo/Ta TasHy,

1.4.60. A(X): "4 <x xe\l. B(x): “x<12, x~ precllkallan ben18an
boYsza, nlarmg konyun”~kblyast! Wrt8 ya ro3iMk KOplamlnl LWpT».
3bunTt8clek,

A(X) n B(x)
A(x) n B(x)

A(x) nB(x)

o8Ik Fo’'rTtublarT 30’roraall WMoclalab, roslk ro’'pkrw T ropTt8§?
1.4.61. A(X): “34 : x +11=28", B(x): “ x -lb 30n” precrikallan
benl8an boYsa,

A(X)nB(x) A A(X)nB(x) "

B(X)\/A(X) A(X)VB(x) A(MX)\'B(x) A(x)y B(x),

1081k Tlortnlalatl 30'r oryaH 1loclalan8 ya wulartn8 rosllk
lo'plaTtlanT OpTS.

1.4.62. A(x): “x-1oy 30n”, B(X): “X-30T 28 nT8 boYnychblsl”’

precfikallan benl8an boYsa. nlartng TpMkablya3T! oclalanS ya

a)A(x)nB(x) b) A (X) <=B (X) y) A(X) ==B(x):

1081k l'o’rrnlalar bMan 1(oclalanSan precHka{lartng, rosllk 10’ plarinl
10p1Ie.

1.4.63. A(x): “811215 3onTT§ rayartlan yu, 151 x- 8a boUTtacl”,

B(x): “811215 30T X - 8a bo’HracH’ prec/ikallan benl8an. 1/lartn§
rosllklo’ plartrlopT8yabupreclkavanrnplka5lya51,ekY1Yalen151ya5tl
30’r yoréariwéa Iroclalang barcla rosllk 1o'plartt 1opTs.

1.4.64. A(r): “r-wb 3on”, B(r): “r-f0a 3on”, C(r): “r -301 3 8a
bo’MnacH’

3(r): “r-3on 2 8a karraH’ precllkallan benl8an boYsa, swylcla8l
Turakkab Jutlalart 30°'r yoréartéa 1ltclalan® ya wulartn8 ro3™Hk
loplarTTlopTs.

a)A(r)\/ B(r);
b)A(e) a B(2);
c) A(r) v N(r);
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1.4.65. X= {24;45;7; 18;9; 11; 13; 15} tO'plartcla benl8an

A(X): 'mx;3' ya B(x); “x 3on rauatlarnTt8 yI184ncrsl 38a karrafl”
preclkallantng ro3mik to'plarTrlopT§ ya mlam! yanéay TnnosabatOa
bo'M3blT atylans§. BupreclkaHar 1tplfka$lya$tr8chirllkio’plartlanT
arslang?

1.4.66. Konymn”~ya vya (Mryn~yaéan Toxclalanlb, umylcla8l
awvTtblart yorTt§ ya vlarw rosrHk urytaHTHOpTS,:

a) 1,2,3 $onlantn§ barcHa3! (x-1) (x-2) (x-3) =0 len8lataw yecblrT
boYaclT;

b) 14,3 3onlantn8 ba’'rMan (x-1) (x-2) (x-3) =0 len8lataw yechbIrT
boYacTT;

y) X={1;12;23;41;15;6;27;8;9} 10p1laTTT8 barcHa eletetlan 38a
Karrall

8) X= {1,;2;3;4,5;6;7;8;9} I0'platTT§ ba?2l eleten(lan 38a Karrall

1.4.67. 4-nalural 3onlar 1o'plartcla E(X): “X;5” ya

K(x):“x$3" precHkaHar benl8an. Bw prec/lka™ar KOMNyuKmyasu
c1|2ynk51ya51,1tplka$lyas5TT8 chbinlk HO’plarlant artalan§?

Beba* ncHun $ayollar:

1 Preclkallartn§ cbinlMk 1lo’'plart cleb TTa”a ay!'lMacll?

2. PrecllkaHar TkonTng8, preckallar konynn8$lya$tT8 cblinlk
lO’plarTt uanéay tOpllacH?

3. Preclkallar cH2ywin8$lyabl éeb TTa8a aylllac/ ?

4. Precllkallar 1tplka$lyabl clebTtTta”a ayHlacl ?

5. Preclkalar ekylYalenSlya5l éeb TTa8a aylllacll ?

6. Preclkallar koryun85lya$18a rr3ol kelllnng?

7.Precllkallar Tkon8a nwol kelllnb LWsHWNHMMO,?

8. 1k o’nnH preclka™a rm$ol kellnnn§?

9. Ikl o’nnll preclkal cleb TTa8a ayllacll?

Mu8lasll 1$b (op3bwuylan

1. Ycbla A(x), B(x) ya C(x) preclkal yort8? 1/latT8 cbinHk

lo’platlant aralang ya uyléa8l 1081k lo'rtublarTt “ocbloychl
Turakkab preclkadart 30°’r bllan 1roclalan8 Harcla nlartn8 cbinlMk
lo'platlanT atuylan§?



e)i(r) =B(l):
8)A(r)uC(r)==>3(2);
/?7)A2)n O ()"~ C (2);
1A2)y O(2);

A (r) <=C(r),A (2) <=0(2),A (2) =B (2)

1.4.65. X= {24;45;7;18;9;11;13;15} 10 platkla benl8an

A(X): “x* 3' ya B(x); “x Bon rasatlaTtt8 yl8Uncln¥ 38a karrall”
preclkallanmg ro3llk O’plarwT TopT8 ya ulart yanclay Tmnosaballla
boY13blT atalan§. Bu precilkallar 1TpHka51ya5TT18cbinlMklo,platlanT
arylan§ ?

1.4.66. Konymn§5lya ya c/i2yn§5lyaclan [oyclalatb, swylcla§l
JutlalarT yotxu, ya nlart rosllk alytaHT OpTS:

a) 1,2,3 50nlanTtn§ barcbabl (x-1) (x-2) (x-3) =0 len8lartar yecblrt
boYacH;

b) 1,4,3 $onlantng ba’rMan (x-1) (x-2) (x-3) =0 len8lataw yechbIrT
boYacH,;

y) X= {1;12;23;41;15;6;27;8;9} 10°'plaTTT8 barcHa elerenllan 38a
Karrall

8) X= {1,;2;3;4,5;6,7;8;9} IO’p1aTTT§ ba'2l elerenl:lan 38a Karrall

1.4.67. bl-nalllral $omlar 1lo'plartcla E(X): “X;5” ya

K(x):“x;3” precllkaHar benl8an. Bwu predikallar konynk$lyas$l,
cM2ynk51ya51,1tplka51yas5tT8 cbinHK HO’plarlanT aralang?

Mun8*aull 18 lop8bTylan

1 I)cHla A(x), B(x) ya C(x) precllkal yorT8? 1/lartn§ cbInlk
lo'platlant aralan§ ya sylcla8l 1081k lo’'rtublarT 1loclaloychl
Turakkab precflkallart Bo’r blMan 1foclalan® Harcla nlatT§ cbinlk
1o'platlanTt anlulang?

A(X)NB(x),  A(x) <==(B(x), A(x)y (B (x)==>C(x)

A(x)y B(x), A(x)y (B(x)nC(x)), (x)==>(B(x) V C(x))

2.Prec/lkallaTT8 yecblrrfar 10'plaTttl topT8?



3 1.4 5 2
2-3*) =6(0,8-1) +6,8 b) 3(4 5 )x— = x 425
a) (2-3%) =6(0,8-1) + | AKX E TR
ax-11 3—5x 6
y) (2 +p)7 =("-+1):9 ) 8
> 4

3. Ten8latalarT yecbTs§:
a) 3x+17 =5x4 ;

b) -x+1=4-X ;
y)(6-3X)4+2x= 4 ;

cl) X 4- 4x2+3=0

e) Ix4-6x2+1=0

K) 2x4-3x2+5=0

4.7. Xarnny ya ye*arll 3Karlar

Ta’nlr. A8ar Tw: TeboUsa, nbola A(x) ==B(x) Tanuyy keHb cbla13b
Tnnosaball aeyHacii. Bn Wolcla «B(x) preclkai A(x)clan Tanufly keHb
cbluacH» éeb o’u/lacll.

Masalar: A(X)=:>B(x): «A™ar “x e 4” boUsa, 1 bolcla x i bolacH»
basiyaican bat T T B. Bunclay boMa A(x)=>B(x) lonnula barcba
Lhy Ta11aréa ros* Tnlobara8a aylanacrl.

A(X)=>B(x) precllkan bar yanéay AiyTailar ucbmn cbln Tnlobara
bo3lM ¢pl3a, B (X )™ A(X) e3aaynT LjyTauarciacbT boY3sa, B(x) preclikal
A(X) ncbmn rarur, A(x) e3a B(x) mncbun yeiarH 3ball éeyllacll.

A(X) =B(x) ya B(x) =A(x) precHkallar i1kkaia3i baT bar cknt t0*8n
boUsa nboMa A(x) ya B(x) precHkallar bir-blrlan vcbvn baTt yeiarl1 baTt
rarmny 3ball bo’ lach. Bunéay boMa ular 1en§ kucbll boladl.

Ta’nl. A8ar A<= B(x) 1en8 kncbHIMk Tno3aball boY3a, n boMa
A(X) ya B(x) 1aTtT8 bar bln 1kKkTcbl31 ncbnn rarvny ya yeiarll 3barll
boYacH.

A (X) <= B (x)
prec/ikain T8 cbinlk KO’plart
T=(T,n T3wn (T°,nT’2J

boYacH.

Ta’nl: A8ar TA=TB boYsa, u bolcla AX)<=>B(x) 1en8kucblllUk
(ekYwYaienmi k) Tnno3sabaii éeyHacH.

Masalan: AX)<=> B(x): «A8ar X-Jull bo4sa, n boMa bu x-30n 2 §a
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boYTtacll” precHkall ben!8an. blsHbn precHkar ekY1lYalet81 Har ckuTt
10'8'n boTlb. bu prechkall™ cbinHk 10'plart barcHa nawra! 3oblarT
1a3HK elacH. 8HuN8a ko’ra, AX)<==> B(x): “x 3on 28a bIl'Mbl3bl ncHunN,
bu x auii 3on bo’lM3bl yelarll ya rarur” Holléa ymyonéa benl8an
ekY1lYaletHknl uayla 'ocblasH T TKT ya ak3TcHa.

YorTa TasHuy,

1.4.68. blallral 3oblar FO’pblTnéa “ A8ar (x-1) (x-2) (x-3) =0 boY3a.
12,3 3onlannTt§ barcHa3! len8latabl yecblrT boYacll” )utla benl8an
boYsa, uvm 1kkka prec/lka™a ajralt§ ya wusHbu Tunosabanbl “YelarlT,
“rarur’ 50’ 21an yoréatbla sayra 1roclalang?

1.4.69. Noewral 3onlar lo'plartcla “A8ar X= {12;23;41;15;6;27;8;9}
loplaTtTn8 ba21 eletetlanbing rauarblan yl8indBl 3 8a boUTsa, bu
lo’p1laTTT8 ba'r1 eleterlan 38a karrall” paurbla benl8an. bin! Ikdla
precHkalo;a ajral:t§ ya A(X)=>B(x) Twunosabaiibl “Yelarll" , “rarur”
30’rlan yoréatbla uayla i{fociaian§?

1.4.70. Maklab éarsl”blan blror leoretabl yorTt§ . 141 3HarT ya
xnlo3a8a ggrall™ Hatéa “YelarlT’, “rarvr” 3o'rlan yoréarbléa uayla
1roéalan8g?

1.4.71. “A8ar lOMNburcHak kyaéra! boY3a, vbli> cHaSorallan o’raro
perpenclknlyr boYacl” pgurbla 10°8°nrT. Bu gurblabl “yelarH” |, “rarur’
30rlan yoréartbla uayla 1(oéalané?

1.4.72. X= {0;3;6;9; 12} 1o'plartéa A(x):"x 30n 6 8a karrall “ ya B(x):
“x 30n 6 °a boUTtaél preélkallan berl™an. A(x)==>B(x) precHkall
benl8an boY3a, n TannAly kellb cbiyl3H Tunosaball boYa olaéHT? Bu
Holéa «B(x) preélkaln A(x)éan Taniiyly keHb cblsaéb> éeb o’ylMaé”an
Aurbla Har €01t KO’8’n boYacHrw?

1.4.73. X= {24;45;7;18;9;11;13;15} 1o'plarbléa benl8an

A(X): “x 3" ya B(x); “x 3on rauarlarbin8 yl184nélsl 38a karraH”
precHkavanntg rosllk 1o'plartbllopT§ ya blarbl yanéay Tnnosababla
boY1sbinl ablylans. A(x) ==B(x) preclkall benl8an boY3a, «B(x) preéikaH
A(x)éan TanMsiy kellb cbluacH», «A(X) preéikall B(x)éan Tanwuyy kellb
cbluaél» éeb o%¥Maél8an pguTblar Har éoT1 1O’8'n boYacHrr?
~NYobT812bl a3031an§?

1.4.74. (jnyiéasi Turakkab |uTlalarbl 30€€a uTlalar8a ajralT§
Hatéa 1081k 3irvkllrasirh anlulanS.
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A8ar (x-1) (x-2) (x-3) = 0 boYsa, 1,34 3onlannt§ bx¥Ylal bu
1en8iatarnng yecblrT boYacH;

1475, Cwicla8l utlaTt kyantOrlarclan loyclalartb yorTt§. 11nT8
cbinHk KOplarTT aTylan8 barcla 1081k SIklira81ML  umnns.

A8ar X= {1;2;3;4;5;6;7;8;9} lO'plar benl8an bo4sa, b 10'platTT«
barcba eleten{lan 38a karrall

1.4.76. blmalural 3on'ar {o’plart(la E(x):“x*5" ya

K(x):“x*3" precHikallar benlSan. Bu precHkallar unplikasiya3TTo
cbinHk 1o'plaTtlanT atslan§ ?

deba! ncbnnsayolar
Preckkanar TpMkaw asn clebtTa%a aylllack ?
PrecUkanar ek\u\'aletlya51 clebnuna&a aylllaci! ?
Preckaiiar Tp M kaliyaTT” cbinHk o 'plartl yanclay (opacH ?
Prec/kariar ekmlyalennyatt% cbinHk 1opbn\T 1lopl$k/ortnla8lt

BN p

ayn%?

5. “2arur “ 30 /yorclar\(la gayla 1Jolala$k T TKT bo1%an 2 la
prechkar aynn% ?

6. “Yelarl yg rarur “ 80 % yonlatlla uyay(@ (foclala$k TU TKT
bo 1%an 2 laprecUkar ayiin% ?

Mwn$lauy 13H ncHun (opsbrtylar
1 21a precHkalyorT§ .
2. WarT lrpHkal5lya bllan bo§4Yab ntn§, cbinlk 1o'plarTT atylan§
3. 1/arT “rarut, “yelarl1” 20'rian yoréarwéa uayla uynro,.

4.8. TeoretanT§ (W/nMnsbl ya nlarnlng (urlan

MaletaHkaT oT8awsbcla *eoretalar cleb alaluycbl Jurlalar bllan
13blazb8a10'8,n kelacH. Ular Tartunan xMrta-xM boYlsbl8ayararasclan,
nlatt8 baTtTas1 13bollasbrlalab wflacl18an MkrlarcHr.

Mazalan:: «A8ar nmula burcbak bl3szekT3asbla yolsa, u burcbak
lotonlanclan len8 n20ulasb8an boYacH».

Bu leoretanTt8 3barii «Muyla burcbak bl3sekblzazMa yo*acll» ya
xulozasl «14la burcbak lotonlanclan len§ n20ulasb8an». Teoretatnsg
3barH baTt, xvlosasl baTt leklslbla yol8an barcba nuslalartn& K
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LLI'plaTkla awlan8an preciikalllan iborar. Bu prechkallart To3 raYishéa

A(x) ya B(x) clebbe™Masak, (bu yen3a xe P..ya’'t x 1lek1l3lkrng Ixdlyorly

maua$l) leoretat A(X)=>B(x) ko’'mT3HEéas: wnplika{3lya 3bakl1éa

Y0215H T TKT ya bu unplkablya K KO’platnt8 1xMyony X nuuiasi

mcbun o’nnl, ya’t leoretalarnt8 1081k 3lrukllrazl
(YxeK)(A(x)==>B(x)).

Ko’nt3Héa bo’Hb, nlartn§ LWrll3bl 3 A13rclan 1boral bo' B3i:

TeoreTta 3HarH- A(X)

TeoreTta xnlozazl- B(x)

Tusbuniinab uylsrr- Yxe K TN§ sanéay 10'plaT ekank

TusHuNN3 Ll$rrclal.eoretacla 30’2 yunllayor8an ob’eMar 10’ plart
lagY1rlanacH. A8ar bunéay 1o'plar alobkla ko’r3aHlta8an boYsa, (eoreta
TartTnTéan mt bilfb of13H Tu TKT boYacH.

TeoretanTt8 15071 bn HkHar keita-kelllsi bo’lb, u yaralayo*8an
naranyatn8 akstotalan8a yokl ayyalrou, 13boi uyllln8an {eoreTakr™a
aso3lanacH.

Mazalan: «KotbTn*clMa”~onallan o’raro perpencHknlyar» 1eoreta3lt
uarayHk. 14t nnplikablya ko’'nT3bl™a KekkarTr:

«AS8ar HO’TburcHak rotb bo43a, ntTng cllaSorallan perpencHkulyar
boYacH».

A8ar X-1ex13Hkc1a81 barcHa O’ riburcHaklar 10’ plarT ya bu leklakcla8l
xi1yony lo'rlburcHak X bo4sa. leoretat UTUTTY KO'NT3béa

(Vxe X)(A(x) =>B(x))

cleb yo213H T TKT boYacH. Bu yeréa

A(X): «x-KYTburcHak-rotb»,

B(X):«x- HO’rlburcHak c/loSonallan o’raro perpencHkunlyars.

2arvny 3Hal: «To’nburcHak rotb bo’M3bl ucHuN nTnN§ cHaSonallan
perpencHknlyar bo’M3bl rarvr.

Yelarll 3Haii: «To’lMburcHak cla8onallan perpencHkulyar bo’l13bl
cHUN nnT8 rotb bo’lM3bl Yelar».

Benl8an

(YxeX)(A(x)=>B(x)) )

*eoreTta8a ko’ra blr necbla yan8: leoretalart HoalM yll3sb TM TKT.

A) Teoretatn§ 3HarH ya xulozasl o’r1 allnasHsa, berlgan 1eoreta<za
leskan leoreta Hosll boYacH:

(Yxe X)(B(x)==>A(x)) @)
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Teskan Teoreta Har cbl T Haw To'é’n boYayertayc/l. A«ar benl8an

1eoreTta8a Te3kan leoreta To'e’n boY3a, Teoretart
(Yxe X)(A(x) <==B(x))

ekYlYalenT3lya ko'nT3bléa yo213H T TKT boYacll. Bunéay Hailcla
A(X) ya B(x) precHkaTlar blr-bln ncHun rarur ya yertarl1 3HarT boYaclT.

Mazalan: «A8ar ralural 3on rauarlan y~Uncl3! 9 8a boUTsa, 3o0nnT§
0'21 baTt 9 8a boYTacll».

Teskan TeoreTa: «A™ar nalral 3on 9 8a boUTt3a, unT8 rauarlan
y1§ I3l baT 9 8a boUTtacl». TeskanTeoreta To~’'n boU8at ncHun b
1KK1 Teoretat bltra™a bIHa3HTT3H TU TKT:

«blaTura! 3on 9 8a blYTMT3bl ucbun nnTt8 rauyat!an ywHncls: 9 8a
boU4bl3bl rarvr ya yeTarll».

b) A8ar (¥Yxe X)(A(x)=>B(x)) Teoretatn8 3HarH ya >ulozazl
nlartn8 TkoHan bMan aHnasHNrM3a, benl8an Teoreta™a yarata-uarsbl
Teoreta Hoall boYacrT:

(YxeX)(A*)==> [1*)) 3)

Mazalan: (1) TeoTeTa «$onTn8 oTH yorny1 0 rayanu bllan Tn8aza,
3on 5 8a boYrtacll» ko’'nT3bléa boYsa, un"a sarata - sarsbl Teoreta

«$onnt8o0’nmHyorny! OrauarT blMan Tn™ataza, 3on 58aboYTtTaycH»
Ko'riM3Hlcla boYacH ya bw Teoreta noTo'M'ndIr. bekT uarara-uar3bl
Teoreta To'8’n boYaclgan Hollar Hat boYacrl.

) (Yxe X)(B(x) =A(x) (4)

Teoreta benl8an (1) Teoreta™a Te3kan3i8a sarata-sar3bl Teoreta
éeylacll.

Mazalan: Yuuoncla81Teoreta8a Te3kanTeoretatn§ uarata-sarsbl3k
«3on 58aboYTTasa, ntng o'nf yorny10 bllan LW8aTayc/l» ko'nT3bléa
boYacll ya n benl8an Teoreta”™a Ten8 keHHc/Ir. 11TuTtan o!'S8ancla (1) ya
(4) Teoretalar Har ckmT o'raro Ten8 kveHclr.

MaTeTaHkaéa (1) benl8an TeoreTta ort8a (4) Teoreta To'§,nH81
13boTlasH  wm3umlNéan Hat  ken§ TloyclalafleeH ya buT  13bO0TNTS
konTrapo21Taya TeTocl1 éeyllacll.

YorTa Tasbuy,

1.4.77. Puylcla81 Teoretalarcla sHarTlarT ya xulosalart ajraTT8:

a) a8ar ncHburcHaklar o'x3Ha3sH bo4sa, n Hollla vlar balancllklannt8
T3baH yuralannlng t3baT18a Ten§ boYacrll.
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b) anar ko'pburcHak Tullarat bo4sa. n Holcla un8a Tbk5 aylana
Cli213I TN TKT.

y) a8ar 1kK1 10'8'n cbl214 blna 10'8'n cbl21yua perpencliknlyar bo'l3a,
bu 10 8'n cbl21slar o"raro paralle! bo' lach.

&) a8ar ucHburcHak leHa, 1otonl boYsa, n Hoilcla b ncbburcHakTng
balanclKlarl blS3eklnsalar blMlan n3lfta- vBL WSHac/.

1.4.78. Puyléa81 |urlalarnl ,.Yelarll“. ,.rarur” 30'21anéan loclalalb
uayraéan 112T8:

a) a8ar Har bIr uo'3HMuycbl berMaan 3one;a bo'Hn3a, n Volclay e’ in1
HaTt benl8an 3on8a bo'TnaclT;

b) ka3rnT85urall Taxra”éankkblkbo'ka. bu ka3lMo'~'n kasrboYacrl.

y) a8ar ucHburcHaklar o' x3Ha5H bo' 15, u loMa nlarnt§ To3 tOTonlan
propor51o’ral boYacH.

8) a8ar ucHburcHaknTt’; bllMa burcHas1 90° boYsa, u Holcla n 10'8§'n
burcHakH ncHburcHak boYacH

1.4.79. puy Icda1 leoretalar benl8an.

a) a8ar Har bir uo'sHMuycbl 11 8a bo'Tn5a, 1 Holclay184ncll Hat 11 8a
bo'TinaclT;

b) a8ar uo'3bllnycbllarclan birofas! 11 & bo'HnTasa, v Hilclaywyncrl
Hat 11 8a bo'TlnTtaycH,;

y) a8ar uyo'Sbllnycbllarclan birorla5l 11 8a bo'Hnza, n Holcla yi184ncll
HaTt 11 8a boYTacll;

8) a8ar y184ncl 11 & bo'Hn3a, n Holcla Har bir s0'6blblycbl 11 8a
bo'TnacrT;

ca8aryl8'Tcll 11 8a bo'HnTasa, HecH bo'ltaganclabluauo'5bllnychl
11 8a bo'TinTaycH.

e) a8ar yuw'tcll 11 8 bo'HnTasza. Har blr uyo'3HMuycbl 11 ca
bo'TinTaycH.

K) a8ar Har blr uo'sHMuycbl 11 8a bo'HnTasa, n HoMa yw4ncn Hat 11
8a bo'Tlnacl1; Bunéa

1) uay51leoreta ros1lglini;

2) yayslan bir -bln8a yarata - yarsbl ekaTT;

3) yayaran blr X' Ta'no8a e8a ekaTT

4) yayslan blr-bln8a leskan ekaTT; aralané

1.4.80. Onylcla8lleoreta O 'M'nTK

a) A8ar 1KK1 30MnT§ Ko'payiinas! 14 8a bo'Hnza, n Holcla HecH
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bo'lTa8ancla bTa ko'payllYcbl 14 8a bo'TnacH.

Bun8a le$kanleoreta-chbl

b)Azar 3on 4 8a bo'Hnza. nboMa wu 2 Haw bo'Hnacl“? Bun8a
le$kan518a uyarata-uarsbl Teoreta 108!n711?

14.81. “To8&'nlo/iburcbakntg c/lo8anallan o'xaro perpecllkvlyar
bo'M3bl mcbun bu KO'rlburcbak kyacka! bo'H3bl yelarll, ée8an Teoreta
benl8an bo'l3T. Ynicla sbar! ya xulo8alart ajrallng ya “ keHb cblgacrll,, ya
‘Uxinyony,, $0'21anclan Moyclalarb. uaylaéan Mwns.

1.4.82. Maletallka kmraMan blror leoretaw oflb, 3barll, x1lo5851 ya
Wsbuniinsb LISTMM aganb ko’r$alts.

1.4.83. Biior 10'8’'nm Tleoreta oflb, un8a leskan, uararta-uar3abl,
1e5kan518a-paralna-uarSbl leoretalarrn 1urt8 ya wlarnTt8 108°nm yokl
nolo’§"nMg,.m armulans.

1.4.84. “Parellelo8rar ro’tb bo'M3bl wucbun mtn8 cHo*onallan
perpencbkmlyar boll3bl rarvr* {eo’retaTt yelarH 50!2lyoréatMa yort8§?

1.4.85.YnuorMa81 4.84cla™ TeoTeTaT "a8a’...bo, 1%a..bolac™,
Ko’'nT3bMa yorTt8 ya nt sbar!l, xmlosza ul$rlar8a a)ralt&, batéa u
leoreTta8a le3kan3l8a sarata-uarsbl Teoreta LW2T§,?

deba! ncbun 8a\ollar
Teo TeTa nnna? M1$ol kelnn%. ?
Teo TeTa uan/lay ul$rlablan 1ur8an. Mi<tolkelll nb W knnMrruw,?
Teskan 1eo TeTa ganclay Wrac. Mr3ol kel/nb 1wknnfrrn8?
O~arata-uyar3bl (eo reta pganc/ay LWrMac. M130l «kelnr\b
W XkeINATTE?
5. blror leoteta ayin% Va unt uyarata-garSk\$\%a lekansll 3w
1nrth?/
6. Ye(@rl yg rarur 30 Tt bMan u™alanack™an 108N leo TeTa
Inrth?

P WD p

Mun8(ayl 18H ncHun lop8blnylar
1 2Ilaleo’retayorT§
O T 3barn, xloba5l ya Wsbmniineb wl13rilML a|raiib ko’ r3ain™
3. LUlar8a Teskan leo'reTa. uarata-ur3bl leo'reta ya 1e3kan3i8a
uarata-ur3bl reo’retabrt (Mrws8
4. 10arT “rarur’, “YelarH’ 2o0’rlan yoréatMa sayla uvinns.

N
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5-Mayrn: AbCEBKA1K 818TEMAEAK
5.1. Al8ebralk operablyalar ya vy, xo3%alan

1 Maktab Taletanka kur3lla 3onlar veli(la Har X1 operalslyalar
faralaclT 10’3bl3H. ay1l"H, Ko’ payHn3H ya bo'TIs kabllar.

Har bir operalslyatr bagansH naTya3Ma yana 3onlar Hosll boYacll.
Mazalan: 5+9=14, 5*9=45, 5-9 nmawral 3onlar 10 plarmcla atalan8an
eTas.

A&ar operablya (ayinsH) bulln 3onlar (2) 1o plartcla berllsa,
atalan8an. ya’t 5-9=4. T"Hoya! 5:9 0-10’plartcla atalan8an, deTak,
Har bIr operal3lyanl bapan3Héa ikkka eleTeT ucHun 3HUM 1o‘plarclan
ucbincbl eleTteTT HOpCllk.

Bunéay To3lK al8ebralk operablya éeylacll. EncH wnturty Tanr
berarTr.

Ta’nl. A8ar X IO'plarclan olt8an Har blr (x,y)8a, yana 3Hu
vr plarclan 2 eletenl T03 kelsa,  HoMa b To3lMK X clabenl8an blnar
al8ebralk operalslya éeyflacll,

ya't (Y(x,y)e X,3re X )[(x,y)=r].

M13o01 ("o'sblsHN cla aléebralk operablya boYacll. Haulsalclan Har,

(\/(a,b) e N,30 e bl)(a+b=c).

Ta’nl. A”™ar X Ilo'plarclan ofln®an ba’r! (xy)-w/éa yana 3Hu
loplarclan bTa TeleTeT TO3 kKel3a, nHolclabm To3lMK s/3Tan al8ebralk
operablya éeyllacH, ya'r

(B(x,y)eX,32EX)((x,y)=2).
Mazalan, ayili3H ya bo4ésH N éa pl13tan al8ebralk opera!alya boYacrll.
Ta’nl. Anar X To'plarclan oVin&an 13Tal8an X, y, 2 eleteTlar ucHun
(X*y)*2= X*(y*2)
3HarT bagarliza, n Holcla « * » a850514aTlY operalslya3l éeyMacll, ya’'t
(WX, y, 2E X)((x*y)*2=x*(y*2)).

Masalan: «+» N cla a3507131aT1y al8ebralk operal3lyacHr. CHunki

(Ya,b,c e N)((@a+b)+c=a+(b+c)).

Ta’nr. A&ar X clan oHn"an 13TalSn x,y eleteTtlar mcHun x*y=y*x
3HarT bajanl3a, u Hoa (*)-koTTnTaT1y operal3lya iieyllacl.

C”/3aacHa:

(¥Yx,y EC) (x*y -y *X)

Kabl yorllacrl.
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Masalan: (+ ) —N éa kotTllaHycHr, clvnbl (Ya,beK() (a+b”b+a).
Ta’'nlr. A8ar X (lan oHn8an 151318 X,y.2 eletenllar vcHun

x*(yr) = (x*yY(x*r)

sHar! blyarf13a, wu Volcla (*) operablya (*) 8a T3balan <tk:nblly
éeyllac/l,

Ma3alan: N ga ko’payHn3b f0’3bl3b™a blzbatn cH3lnbuHy boYacH.
Haslsalclan (Ya,b,ce”™(ax (b+c)=(ax b)+(ax c).

A8ar X clan olMn8an 1$1al&n X, y lar ucHvn 3Hunéay bir ae X ropllb
X*a=y*a €an x=y kellb cblysza, n Holéa (*) opera”ya usuaruycban
éeylMacll, ya’t al3sacba

(\/x,y e C,3aeC) (a*x =a*y =x=Y)

kabl yorllacH.

Mazalan, at+x=a+y =>Xx=y éeTakK «+» Li3aarnycHan operalSlya

2. Ta’nl. A8ar 131a18n x 6 X ucHun, 3bunéay ee X loplzakii napasga
XTe=eTx=x 3Har! baJanl3a, u bola e-«T» operalslyasl ucbun neylral
elerenl: éeyllacll.

CHzuacHa (Y x e X,3eeX)(xTe=eTx=x) Kabl yorflacH.

Ta’nl. A8ar X 1o'plarcla benl8an (*) operablya™a bisbalan eeX

rneylral eletenl bo4Ysaya x * x = X * x = e

3Hall bajanl3a, n Holcla x e X eleten* x & * aral8a T13balan
51tTelnk eleten! (3eyllacll. Masalan, -aeletenl a 8a L,0'3bl3ba T3baan
51T1Telnk boYacH, cbunbl

a+(-a)=0.

Ta’'nl. A8ar X-lO’plarcla benl8an (*)8a blsbalan 3*e= e*3 = C
3Hall baJanl3a, n HoMa e-yulllychl eletenl éeyllacll.

Maszalan, O eletenl, ko’payHn3b8a T3balan yulllYcblcHr.

Ox </=<7x0 =0.

YorTta TasHuy:
1.5.1. bllvral 3onlar 1o0'planicla awlanS8an uo’3bl3H, ko’payHnsH
atallan blnar alSebralk atal boYacllrT?.
bAluvral 3onlar 1o'plartcla arulan«an UO’3bl3H ya ko’payHn3sH
atallan bunar al8ebralk atallar boYa oladl CHunklixiyony 2 lanalural
30nnT8§ yl84nc5l, ko’ payiinas! yana nalllra! 3on boYacH.

73



152 14lwal 3oblar KO'plartcla ayiisH artall al2ebralk atal
boYacllrr?

2 Nelural zonlar lo'plartcla ayT3b ataH btar al8ebralk ata! boYa
olraycll, lekT Lii3Tan al8ebralk atal boYacl. CHunKL Har uanclay ikkka
nalvral 3onnT§ ayHTnas! Har clolt HaTt nawra! 3on boYayertaycH, ba'21
ralural 3onlar ayktas! madural 3omn boYacrl.

15.3. MuloHaralar n3lléa baJanlac/18an Taniilly atallar TnloHa2alar
lO'plarlcla binar al8ebralk atal boYacHrT1?

1 MwnloHa2alar Tkon blnar al8ebralk atal eTa3. Konyun8slya,
cH2yvn851ya, nnplikasya, ekYlYalenlslya blnar al8ebralk atal boYacrl.
CHunkl1Tkor arallcla 2 laTtbloHara”a 3- bir TnloHara To3 yo'ylfra8an.

1.54. Al”ebralk operablya nuna? blTn8 uanéay xo33alan bor?

155. To’platnt§, wuanéay eletenllan alSebralk operalslyaTtn8
neylral, 3itTe{n kK eletenll éeyllac/1? M130l kellinn§.

156 . X={-10;1} wv>plarcla ko'payHn3H al8ebralk atal ekaTT
13bo!1an8. CMo'sbl3H ya ayT3W bu HO'plartcla al8ebralk atal boYacHrT?

1 5.7 . {a,b,c} n>plar benl8an. Bn l0'platnT§ Ly3T loplarlanclan
tborar X wn=>'plart W2T§. Toplarlartng blrlasHrasl X w>'plarcla
al”ebralk atal boYacHrT? To'platrlartn8 ke3l5HTasl-cbl?

158. N loplarcla clarala8a koYan3H atalT uaran”, Saraga™a
koYan3H N loplarcla al8ebralk atal ekaTT Ko'rsaHm». Bum atalcla
(2;3), (3;2), (1;5), (5;1) (5;2),(2;5)uANklar§a To3 30blarT1opTs.

159. 12ya56, 108ya24 3onlannt8 en8kamanTtnTty boUmnychblsbl
1opT8. 1kl 30NNT8 en8 kana NrTrty boUmycblsbllo'pl3H N lo'platéa
alSebralk atal boYacHrt? Bu atallla (24;32), (23;2), (15;5), (45; 15)
(52;22),(26;12) guiiHMar~a To3 3oblarTt KOpTS.

1.5.10. X={-4;-1 ;0;1 ;4} 1lo'plarcla ko'payln3H, boll3H, Lo’3bl3H ya

ayT3H arallanclan uay3lan ul3tan al8ebralk atal bIYH3bIT
KO’r3anng?

1.5.11. bllTta ncHun nalural sonlar v=>plartcla L,0'3bl3H ya ko'payHn3H
al8ebralk artal bo'M3blT, ayT3l ya bIYM3H gal3tan al8ebralk atal
bo'M3blT W3NnTTNS.

1512 . 2 +1ko'nt3Hcla81 3onlar W 'p kTl au0’3bl3W. ko'paylnsb,
ayT3H ya bo' B/ al8ebralk atal boYacHrT?

1.5.13. JYalural sonlar m>plartcla a) (3arggpna koYansH; b) en§
Kava urTrty boYwmycblT 10p13H ataHan o'nn alrtasblln3H sonut8a
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bo'ysunachr? .1layobin817.r a$051ans.

15.14. BelSMarclan Toyclalamb nalllral  3ollarr  u10'3bl3b.
lO'platlarnT§ biHasWTa3li TMloba2alar kon'yun8k$iya$TT” 8Urvblasi
uormlardMl yorT§ ya ulanu

a) (4+7)+5;

b) X V VI) P;

y) AnBnM) Wclalareawbly elns.

1.5.15. Bel2[Marclan loyclalarb, Fau$iTo1 LONUTT YOrTS:

a) uo'3blzH™a T3baran ko'payln$bnT8 (bl lo'plarcla);

b) ayT3H”a T3balan ko' payl;Ir1SH1ng (2 HO'plarcla);

y) lo'plarlar ke515HT1a518a T3ballin biIHasHTa3TTe,

8) db,ymnk$lya8a wsbaTan korfynnk51lyanTT§ (wmloxa2alar ncHwny).

1.5.16. CurublasH ya lau$ltol uonullanéan loyclalath 1Moclalarmr§
MYV 10pTS:

a) (569+ 59)+31; y) (453 x25) x 4;

b) 150 x (15+40); 8) 112 x (a +12);

15. 17. Cwylclaélar8 lau$mio{ yonuTT Uo'1lans:

a) 125 x (35+200); y) XI'XYblIP);

c)An(CYO); b)8x(15+a);

8) A1](BMNC); e)CY(AnB).

1.5.18. Tau5110l “ormtY™ uo'ab, Wbceblarrvné cpytaHw 1opT8:
a) (25+32) x 5; b) (132 -121) : 11;

y) (60 -3) x 8; €) 41 x (5+2).

15. 19. N lo'plarcla clara)aS8a koHan3b ataH vcbun neylral eletenliy
Ko'T5alTs.

15.20. Po'sblsH”™a T$balan smylcla8l bulln 3onlar8a BHMOTETK
eletenlTt Ko’r3alfinc,

a)9 b) 11
V) 68; 8) 0.

1.5.21. Ko' payll13b8a w3baran upy IclaSl sonlar8a5 1 TTeTK eleTeTLl
KO'r5alr§:

a) 12; b)-23:
4 3
y=7;

15.22. Bel§Marclan 1byclalarb, nalllra!  3orfart  u10'3bl3b,
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O'platlarntg kebblvnasy, Tulobaralar Kom’yunk~yabTTO, oMM
abnasbnnab yonunlanT yorT§; ya ulart
a) 7+16; Db)K(~)M: y)AnB Hhr8a lably elr§.

5.2. Al™ebralar. Cruppa, Halua ya Mayclon

Ta’nl. X lo‘plar ya blnar al8ebralk operablya (ata!) lar 10’plarw Tl
clan boral (XM) 5lrukwra&a alSebra éeyMacH

Ta’'nl. A”ar X tO'plarcla binar al8ebralk opera*5lya benl8an bo4sa, n
boMa X To'plart 8ruppoM éeyHacll.

Ta’'nl. A550151al1lY operal5lya benl8an 8ruppoM  a3s3oblally,
KoTTULL MY operalllya ben1§an §ruppoM koTTLlary §ruppoM éeyHacH,

Ta’'nl. A8ar 8ruppoM a55015larly boY3a, u boMa yanTt é&ruPPa
éeylMacH.

Ta’nl. Ae,ar A neylral eletenl8a e8a boYyan yanTt 8Srmppacla 1$1al8n
aeA 51tTelnk eletenl Ttay]uc! boYsza, n boMa A KO’plaTt &ruppa
éeyllacH.

Ta'nl. O KO‘plar «*» operal5lya518a T3balan S8ruppa boYsa ya
a*b=b*a 3bar! balanl3a, u boMa C koTrTiially ~ruPPa Y°k' Abel
8rmnppas! éeyllacH.

Ta’nl. A8ar X 1lo'plarcla 1kkka blnar al8ebralk operablya (+,%*)
berM”™an blylMb, ynyMagl 3banlar balanlsa;

1) X uo’3blsb™a nlsbalan koTTllally Sruppa;

2)Ko ‘payl1risbuo,5bl5b8anlsbalancl151nbully,ya'nla*(b+c)=a*b+a*c,
nboMa X HO’plaTt balua éeyllacll.

Ta’'nl. AS8ar M ba”atn8 noMan {a3buan barcba eletenllan
kKo’paylt$b8a T3ballln (noblr) koTrT/laHy 8rmnppa LU3bkIM al3a,

n boMa M-Tayéon éeyllacH.

M1501 C> ra*$tonal $ornlar {o’plart TayéorMr

Cbunnkk

1) 9- balua KOTrTHaiy.

2) <3-Ko'payiinabéa t8ba™an kKo TTu 1ally Srmppa (noblr).

YorTa Ta$by:
1 M1501 2 lO’p T yo’3blzb”™a T$balan Sruppa LU3bkH LMacHrw?

,1aYob:
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1) 2 cla«+» aTtall blnar alSebralk ata! boYacll.

2) 2 KO'plar yanT BWPPa boYacll cbunkk assoblaHy al8ebralk
operablya atylart=an. (Ya,b,c e 7.) ((a +b) +c =a +(b +c)).

3) 0 e 2, «+» ncHun neylral eleTeT Taylucl.

4) 81tTrelnk eleteT baT Tay)mé, a+(-a)=0, (a, —ae2)

deTak, 2 KO'plat yo'sblsH™a T3ba™an Sruppa rasHk/1 uHad 1

1.5.23. Barcba bulln 3onlar KO'plart 2 balla 1s31m/1 yllachlrt?

YiobI3H: (2,+x) al8ebra balua ekanfgnt ko’r3allrTr.

1) 2 1o'plarcla“ x” ya “+" al8ebralk atallar atalan8an.

2) (2,+) - acMeHy 8wppa. cbunk! n+’ 8a T3ballln 2 claixHyony a &
31ltTelnk eleTeT -a Hart, neylral eletenl mol baTt Tay]ucl

3) a+b=b+a, \Vabe 2 ,ya't 2-Abel Smppa51l boYacll.

4) 2x™-yanT 8unppa, cbynkl “x” atall atulan8an 2 8vppolcl ya

(\/a,b,c,e,2) uc™mn ax (bxc)=(axb)xc bgpariiacl.

5) a (b+c) - ab+ac (\/a,b,c,e, 2™ {aus1T O { x033a31 o’nnll.

PeTtak, (2,4-,x) al8ebra Halua boYar ekan

1.5.24. Blron bo’sb boUTta”*an M {o’plaTtnT§ barcba a13T HO’plartlan
1o'plarTT 27 cleb bel8Maylk bunclay bolcla (27/1.LL-) al8ebra necHa 1l
al8ebra boYacl1?

15.25. (/"+) al8ebra 8rmppa boYacHrT? *yobT8121 asoslans.

1.5.26. (“+) alSebra S8ruppa boYacHrt? 3aYoblnrt asoslans.
15.27. (2,+,. ) al8ebra balua boYacHrT? .1layobin§12i1 a3o31lans.

15.28. (™“+,x) al8ebra S8rmppa boYacHrT? 3ayobln”~rT azoslang
1.5.29. {(>>+,*) al8ebra balijpa boYacHrT? 3ayobT812T azoslans.
1.5.30 (“+) al8ebra érvPPaboYacHrT? .AYobT/rT a3o3lans.
15.31. (,+,x) al8ebra Sruppa boYacHrT? iayobT812T asozlan&.
1.5.31. ("+>x) al8ebra Halup boYacHrt? “yobT812T asoslans§.
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1.5.32. (*>+'X) al8ebra Taynon boYacllrTt? .)aYobln&12T a3o3lans,
(K. +) 5

1.5.33. al”ebra balua boYaénrun? .(ayobln”r azozlar™

1.5.34. (No+Xx) al8ebra nacHa LU a”ebra?

15.35. {a+b /2 } 1o'pat kotulally xalua boYaclrT?
1536. axb e O, {a +N1,/2_ } 1loplar tayéon boYaclrT?

6-Mayru: CKATbAK "2AWLYAS81
6.1. Craiiar naranya$Ttt8§ bosblan”™Ucb Ta’lmntollan

1736 yHcla 1 .Eyler (otowwnan ulrluarl ataHy Tazalalarclan bin
blsoblan8an KyoTt”~3ber”™ ko'pn81' banlcla8l TasalanT8 uo'ylIsbl ya
yecblIl3bl Sraiiar naranyas3TT” payéo bo413bl8a asos boYacH.

V uanéaycHr bo’aHTa3 K0’plaT boU3T. nbing eleteniianclan L2M8an
(yry,) barcba ulHklar (kofMe]lar) 1o0'plarTT ¥ xy bllan bel&MayT12.

Ta’'nl. Cral éeb 3Hunéay (Y[-O ~MHkka ayllacHku bu yeréa

V ¢pOya Il —(yLy™Mbun(la, (Ly2E 10 V bo'3H boYrta8an

lo’platyayY-Yro'piatningele 1e Tiancianll2118an (r~, ¥ 2) kolle/ar
{o’plarT.

Craln! eleteniiw kKo’rsaisb 3Hat boUTtaza uT loiin allayllTtn§
blna barii bllan bel8Masb TUTKT. C=(¥,11) 8ral benl8an boYs3T.
V lo'platnT§ eletenllan8a O S§raiT§ wucblan, V ro’plart esa Sral
ucblan lo'plarm, (y 1, Y 2) kole/ar 8raiinng alrralan, yoylan (y Irr 2)
kole]larclan Tri~an bl HO’plaT 8ralfnT8 Lirraiar: yokl yoylan lo'plart

éeylMacH. A8ar O™M»”~r) 8lalrnt8 ulmasl boYsa, u Holcda (“b) ya

(y2) wucblar uo3bT wmcblar bo3bua mcblar e3a Lo3bT boUta8an wcblar
boYacH. C 8rarming dlrralan yoYialllrMTa8an (oreyenrnlTta&an) yoki
yo’nalllrf”~an (oreyenivinl8an) blyMsbl TU TKT.

ASar O S§ralliT§ Slrralan yo’'naktl8§an (oreyenfnl§an) boYsa

1Ky0T%$13er§—b|/| 3Makar 1255-yAcla aso$laran bo 'Hb. 1946 yrillan bosblab. KaHTn”rac! cleb
notlanackl. HoHr Kox5/ya lefleralllyasr (ark/bl/la.
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yo’naktl8an (oreyenHnl18an) 8ral yokn uylsdyacba on”ra!' cleb alaladl
Ikkala mcbl wnsfina -u3* 1nsb8an Ammalalan boYsa. §ralnT§ bu eletenH
3blToa (3eyllacH. C)lrralJan orasMa 310Tos Jal boYyan 8ral” p3eyé&o”ral
éeylac/l.

Hecb uanéay aTa bllan bo§Yanta8an ucb yakkalan8an(alralli8an,
xolM3, yalan8‘ocb) ncb éeyHacH. Cra(' ncbl™a t3éen! uylmalar 30T 3bu
ncbTtn§, éaralast yoki yaletll8! cleb alalacll. OraMast a ucbnt§ clargjebl
bMan belSMaracH. Oraltn8 barnwa ucblanwng clarajesl p(a) 8a len8
boUsa, n kmblk 8ralréeyllacll.

Paual mcblaréan ibora! Lirrast you, 8ral' nol8ral” (bosb 8ral) Beylladll.
Mo18rar(OTyok1 N T) bMan bel8Manacll.

bla”an 1kk1 ncbl uo’sbt boYyan karrall ujrralarz12 yo’nallrfTa™an
(onyenlrlanTta8an) 8ral loYa 8ral éeyllacll. Ycblan 30T w 8a *en§
boUY’an !oYa 8ral” A”blMNan bel8Manacl. K T §rainnng ylrralan 30T

r2 _ 1(1t-1)

Tn 9

8a len’. ASar or§8ra/iT§ 131a18n 1kk! MchlT yo’nalsblan uarara-
farsbl boYyan yoylar bllan alnasbHri3a, n bolcla 1oYa or88ral boall
boYacl.

ToYa or88rartng Lilralan 3ow l1loYa onyenfrlanTta8an 8ralnT§
Liirralarl 3onMan 1kl barobar Ko’ pcHr, yaiu

Cn—7T1 (T —1) boladl
XV Il asréayos b. Eyler Sraiiar bauyMa anyMast leTTtaw 13b0l:1a8an.
bleTtTa. (“ko'n3bl3blar® bauMa). 13r18an onyenfrlanta8an SraMa
barcba ucblar éarajalan y184nci 51 Lilmalar 30 TTN § 1kKK1 baroban8a lens.

YoxTa Ta3sHy

1.6.1-tazala. E/lron 11512 8 1k 3nyuullkT 3bn Ml1sb ya 5 1l
batcla 3 mH Ml3bclan Moyclalawb {en§ 1kki A13Téa boUT8?

Yecbl3b:

1cM3blarnT® baltlant a,b,c blMan bel8Mayrw2. BurMa a,b,c
0’28arunycbllar bullln ylyrallar ugbil uM8an boMa 0<a<8, O0<b<b. 0<c<3
sbalilarT uanoallanHnsblan kerak. Bu 3bar{larw uanoa™anWruychbl
bolallar anyMaS8toba:



(8,0.0), (7.1.0), (7.0.1), (6.2.0), (6,1,1), (6.0,2).

(5.3.0, (5.21), (61,2, ((5.03), (4.4.0). @431).

4,2,2), 413), (350, (341, (332, (3.23).

(25.1), (42, 233, (@52, @473, (05,3).

Holallar 1o'plarTt V bllan, 515Lemaminl» bir Holalclan bosbua bolalj2a
beyoska o'T3blar 10'plarTt V bllan bel8Mayrwr. N3013013 Hosll bo'12;an
(Y,bl) AMANKT §ral cleb alasH TUTKT. Bu ~ralmn§ wcblan 3i3teTa
bolallan8a, sutalan(yoylan) e3a, beyo3ka o4l3blar§a 103 kelacll

Benl8an TtaszalaTt bal ullsb ucbmn (¥.11) Sra(wn§ Llrralarl(yOylarl)
clan lasbkll top”an 3bunclay kelta-kelHk LPI1311 kerakkl bu Kelta-
kellkTn§ blnncbl bacii (8,0,0), oxnp Ved1 (4,4,0) boy3ln. Bungay
kelta-keliiklarclan bin ywny1 clag cba:

(8,0.0), (5,0,3), (5,3,0, ((2,373), (2,51, (7,0,1),

(7,1,0), (4,1,3), (4,4,0)

payob: 8 Talla “‘wSvcan keyT len§ 2 8a bo’M3b™a en3bllcll.

16.2-Tazala. O0=(Y,1]) 8ralcla Y-AeroporHar 1olplarT, L{-
Satalyomnatln§ wucblb u0’T3b boc/l3alan kolle™ <3b belS8Man8 ya
51Mroylarl boYacr~an 8ral8a rr3ol kelnnn§?

16.3-Tazala. U EyleTT8 KoO'm3bl3blar belcla81 l1leTTas3TT§
Ao’ ManMs3bl8a cbir atally un3o! kellnn/?

16.4-ta3ala. YoYoychl claryoclan bo'n. u0'y ya bir bo§" plcbant ollb
0 O3bl kerak, 1ekT nuaylu(lano'21 bMan nlarnt8 Naya! bras1lT olfbywnnsH
nnkotyan”™a e8a. YoYoycbl bn narzalart 3obl1nT§ bir Li13rT(lan 1KKTChl
A137!8a mnlart bus bullln oHb ousbl ~rainT 1urT8 ya eletetlanTt labll
AMT8? TurM™an 8ralyorclartcla Tasalart Hil AMT8?

1.6.5-Tazala. (“unyran érallaréa ucblan 30T
Hatéa bar bir ncbéasi ulrralan 30TT arylan§?
1-3bakl

1.6.6-Tazala Il- bm 3onlar oraslcla8l boYmycbl bo’H3blMNk bolaO8a T03
Kole]lar cleb bel8Man8. Y3bbu 0=(Y,n) 8Sraii>a 103 kolle]lart WrT8?
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Bn 8raror&8rarbo'laclliw? Muknn&12 a$051ans?
16.7-Ta$ala. puyléa8l cblrtalarcla Plalon ~srrilanéan rerraeér. kub

a) b) c)

2-BHax1l

Ora”na Ti$ol boYacH. Ulartn8 mcblannT8 loal éara)ablMm awlang
HaTtéa uayslan kublk 8ral’ bolBbIT ko’rearTs.

16.8-taBala. blcl ny ya mcH umckk) Veplcla uacHrwy boBHuortna
Taala.TepaHkcla kerta-ker |oylasH8an ucbla ny n], n2, n. Hartela
paBrflkéa Bbunéay wucHra uméuny, <;, </, bor. Har blr wyéan Har bir
uményua 1xHyony 1kkabl kesisHrtaycl8an ulllb n2lvksl2 yoYaxcHalar
O’rka213H TN TKTr T? Maala 3baH1ll panoallartracH8an s>falicbl218HS8a
Harakar sLLINg ya xulosa Mknn/~rT bayon ylMT8§?

1.6.9-tabala. uicHlan Bo 75 1a anTtalan 7 rabo48an onyenrlrlantaéan
8ra™ cblrte,. Cblran 8raHn8i2cla uoBHW wcblarwT armylang bataga
vlar& Tellenr slrralart yorTe,.

1.6.10-ta%ala. 12 birMk 1c/HEc1a8l BuynyllkT B/M 1clBH, 8 ya 5 Hill
10tH yoréarwéa ren8 1kkr f1578a a|rart8? Bm Tasalat Hil ulllsH
Tad3aéléa 8ral rurlb vwn8 eletenrlanTt rabll uylln8. TurM8an 8ral
yoréarweéa Ttazalaw bal yllin8?

1.6.11-ta3ala. Cbl2Taéas: 8ralwng mncblanw A,B,C,0,E.KX Harfar
bMan bel§auf> ya Har bir ucHNT8 loal éaralaslrn awulans.

3-Bbakl

1.6.12-taBala. ucblan BoT 6 8a rer= bo’18an or88ral cbirT8 ya

a



Har bir ncblwng éarala51M. awalan8? M: p(u) =3...

1.6.13-ta$ala. Y-“mrub blabalan O'plarl. W-"wrvH Ilalabalan
orabléa81 pallaéosbHk bolall®a T03 keluycbl 8ra{'tn8 bir necHa
korle] lardm 1m2T78. Bwm 8ral nodySrar,

olaclrT? piknn8i2n1 azo”anu?

1.6.14-1opebir1A- $12 yasbayo”an aboll pyunkT yoki nTng bir Al5rrcla
Joyla$b8an yo'Mar ya cborrobalar blMlan boNHu blron ta$alat “ra/lar

yoréatMa kal alling?

g A w D

© N

10.

\\.

deba! ncbun $ayollar
Crachar naranya3TTt” yaraHW3bl%a ganlay Tazalanln%
[o yLl 3bl 3akab bo "1d/P
“Cra/ “ rborasr 1-tala kun lotonllan gackon kTl %an?
Ora/Tn% (ard T ayHn%?
Cra/Tn% wucbl ya glrras! cle$ancla nunat (M3kmunasbr?
Cra/cla%lyoy yg aorrra Tta3r blan/arg gaci?
(o 3kT wucblar go 3kT bo "lta%an ncklanlan nuna3i bllan/arpg,
AlMacl?
OnyeniirlanTta%an %ra/ynor%%ra/Ttras/bMan/arg aracl?
Cra/lartn% ganfay w HanT bMa3\2?
Cra/cla%l vckTuw, lokal Haralasl manc/ay atalanacl1?
OnyenWrlanta”an ~ra/lMNa barcka vck/ar Marajalarl y'wy, ‘tclsr
bMan glrralarl ora3\Ha% panfay bo8 YaT3k bor?
Tola%ra/c/eb T'Ta%a ayllacl?
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6.2.Cranar udlkla awaHar

Oradar wa3l(la 8Sralln wcbw oflb lasblasb awaH uyuyllla™oHa:
Oralllan blna ncHTt ofb wblan3a mncblan 30T blna kaT boY8an yansi
yral Hosl boYacll. Ocbn! ollb lasHlasH nallgasila 3H» mncH bllan t3enT
barcHa uralar Hat ollb lagHlanad .

8Hymu>clek Liirrat ofllb la$bla$b ataH HaTt bo'Tlb, bu aTabla
Liirralarc3an blrorfazl oflb lasHlanadl. CMrrar oflb wa3blasH ataH(3a 3HK
ulrra bMan t31clenl ncHT yoMT3H Hat ofllb W3blasH Hat TM TKT.

O0=(\W)yaO-(¥Y,1P) 8raiiar benl8an bo43T. A8ar Yc1 V'

ya O 8ra{rn{s barcHa ylrralan C ~ralnt8 Hat uylrralan yat Lcr II"
boY3a, n HilclaO 8ral C 8ralnt8 Li$T 8raii cleb ablacH.

(0] 8ra!8a toUcHrunychbl atal T uoYlazH nalyaslcla C7'8ralHoall boYacrl.

Oralar mavcla 3Hunéay atallart bagan3H TUTKTK1, ular elerenllan
benl8an Srallla™clan ko'prouy, boY~an bo3Hua §rafdart Hosll boYl3bl8a
OHb kelacH.

CrallartT blHasblT3b arall. = (ANYD ya C2= ("2"2
8raflar berlagn boYsTt. YcHlan KO'plart V = Y1wu Y2 Ya Lilrralan
kolMe”N Vv = 1}1«M }2 atAalan8an O=(\W) *>ral CxxaC2 BrafatT§
blHasHTa3KnynsHTtasO cleyilacH ya C = Cx n C2 ko’nr3Hcla yorllacll.

CrallarT ko’payMnsH (bl nkCT3b) atal. c1 =C\) ra 2= {y$3
8raar berl&n bo43t. YcHlan 1oplart V = \\ X Y2 ya Lilrralan
koJleN 1l = (yr x {/2)(~1 x ~2) <an atylan8an 0=(Y,11) 8ral CxraC2
8rafdartng ko’pay/in3b (blnkHN3H) @eyflact ya G = C1 X C2

ko’nT3HEayorMacl. C = Cx X C2 8ralbenl8an C1 1;aC2 8radartn§
ulrralan korle]l bo’3H boY3aéa bo’sH bolTasH81 T TKT.

Orallar ko’payTia3t bol8an 8ralcla 1-8raiiHng Har bir ncbl 2- ralrTng
Har bir ncbl bMan uo’3HT boYacl8an ulrralar Tayané boYacrl.

8HuTNS8C1eK, 1M =71r, \Y2A=712, 1" =, W21=n2



boysa, IVI- T 1T 2 1TIA I'1H1- T1n24 1T 2n1 boYacH.

YorTta Tasbuy,
1.6.1540p3binc]. C'wylcled: Sradarclan ucbT oflb (asblasb artallw
uo'Hab nlatTt8 Lh$T §xaAanTt bosll ylling?

4-3bak!

1.6.16-1op3bina. Owylcla8l Sradarclan Lirrat oHb Tasblasb atallbl
yo4lab nlatTt8§ ulst radant bosl wullrwy?

5-3balk

1.6.17-{op5blnu.4{ancb8a ya 6ukraéae&aboUY&anonyennHanTtaéan
8ral’ barcla 3 lancb8aya 4 Lirra8ae8a bo4~an onyenHHanta”an &radar
cblrT8. 1-8ral'8a 2- 8raiiHn§ toYclruycbl Sraiiw awlang?

1.6.18-t0p3blnu. 812 0'w1yo18an binoyokl nnlMsblrul5t1(1aloylaSH8an
yoUlar bllan bo§’Myblron Tasala LU rT8§ batcla nT 8radar yon3artéa Vel

1.6.19-10op3biny,. 8-1lopsblny. C -10 8acba boU8an]uii malural 3onlar
1oplaricla8l boYmycbl boHsHHK barlcla8l uAMklar korll|Hlan 1borai
or88ral, C2e3a 3bm HO’plarrnng 4 8a boY8ancla bir x1 /olck™ boall
blyMNab balcla8l kolle]lanclan tborat 8rarbo4sa bu 10’'plarlar birlasbrasl
bo'l8an C 8ral'T aralan§? 0=(Y,11) clay=? bl=?

1.6.20- top3blny,. Pny Icls8l a) 8ralllan ncbw oHb lasblasb ataH oruall
b) Sral'w bosM ull3b TU TKTrw ? ~Nyobln§12w a5031an§?
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6-3Haxl

16.21- tOp3blny,. (7-3Hakl) a) 3Haklla C18ral ya b) 3Hakbla
C S8ral lasYirian8an. c) 3Makl warmng8 ko’paylnas! atall na*yasi

O =Cu XC2 Tnpg (“rai) bo’blntn? A3031ang?

1.6.22-1o0p3blns. 1-3Hak1éa81 13ylrlan8an 3 éralnT8 Har bin ncHun 3
laclan 9137 &ra(ya toYcMwycbl 8Sralw U218 ?

1.6.23-t0p3blnu,. 2- 3HakMa”™ lasylrlan8an 3 §ralTné Har bin ncbun 3
laclan 7137 8ralya toYcMruychl §ral'T W2T187?

1.6.24-10p3blnu,. Orafdarw ko’payln3 atallT yo'Tlab, K3 X K 3

OA X K3, 03X 04, 03 X JT4, éradarn! 1opT8?

a) b) c)
7-3Hakl

1.6.25-H0p3blna. 8-$Haklcla kesizHTaycl8an HO'plarlar blHasHTa3!
atall lasylrlan8an. 1-Krplat ke3Ta nualalan. 2-31 ncbburcHak nuulalan.
1-31 2ramncb 1laataéan, 25l e3a 3 lancb 3 laytaéan «borar. Bu Srafdar
blrlasrazlcla 5 lancb 4 la ulimra bor. Bu mn)’platlartt* ko’payrrasMan
(borar «ral'T NepT8?

Ke513Hacl1éan HO'platlar ncHun Hat bu HO’8’n boYacHrT?



8-3bakl.

16.26-0p3blny,. C x-10 «acka bo'l8an]uin nalllralsonlallo’plartcla8l
boUuycbl bolM3blk baslcla8l )ulrTiklar konepéan ibora! or~ral C, e3a
10 "NacVa 3 8a karrall nalural 3onlar urplatTng 4 8a boY8ancla blr X1
folc '\ Hosl bo’ B Haula™ kole”anéan Hwora! «ralbo4YsablHo’pbltllar

KO:payiTa31bo’18an C = Cr X C2 8ralTl arylan»?

1.6.27-t0p3blnu. 5-3Haka81 rasy”an”an 3 ~ralnT§ Har bin mncHun 3
laclan uy13T 8ral ya o Yd wychbl &alm W rT8§?

16.28-10p5bl1”.  4-3bakicla8l Ilasylrlar®an 3 6ralbln§ Har bin8a
clarglazl 1Kkl boY”an yanst ucHT uwo’3bl3b yobl alrrat ikki8a bo‘lM3b
aTalT yoMab 8ralHoslM ulln”™? HoslM bo'l«an ~ralTrT, yiralan 30TT
aTulang?

16.29-1op3birlll mcblar! ya ylrralan 3on'ar To3 raY13bcla 1enS§ boU&an
o’raro 12otorlfbo'ltae,an Srafar™a rr3ollar kelinng?

16.30-map3blny,. 9-3Haicla8l 8Sralrmn8 wucblan ya ulrralan 30TT
atylan§? 5bmutn8clek nna ~ototorlr8ralt HoslM yuMlT8?

debal ucbunn sayoHar
Cra/cla yuranKyoyT) oHb WW3blaak atall gancYay ba/arlacH?
Cra/cla nckt oHb la$Ma$k aTak uanclay beyarlacH?
Toll'n-wchl 8ra/, pl3t %ra/kaylla™rd Kkrt~r1 bayon glln%?
Cra/cla yan%\ McKT pAoOXkiiK, yan%d uwnrat(yoyT) [O3KUK

»wNp
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aTak pganc/ay bcyarfacl?

5. W Ha3kTa aTtakc/a ko3l bo 1%an %ra/nt% wucblar\ pganfay
bo Yaek?

6. BerM~an%ra(laTtt%blrlaskrasl(uyrlrtasl)aT al w blnkras/
(LW W 3kTa3r) atal oraslla ganc/ay o X3ka3kkk \>a/arglar bor?

7. BerM%an %ral\artn% blrla$kra$l(nytkra$l) aTtak pJanclay
ba/arMacl?

8. BerM%an %ra(larnlng ko pay(tas/ atak ganc/ay bcoarfaeH?

6.3. b. Eyler\a LillyaT CaTllon §ralan

B1r-bln bMan msrwa-m3! 1nSbtaycli8an 1xHyony M mucbl bo§’ lan8an
8ralbo§’larll 8ral'éeyHacl12

1-leoreta. A8ar 8ralclart bar bir ucbtn§ lokal claralaslikkMan KKblK
boUTasa, 1 bolcla bu &ral” $1k18a e8a boYacH.

Oral'Tn8 bar bir ukrasMan lauga! bir Tala oYacHS8an raryirEyler 2an)it
cleb alalacH.Yoply, Eyler 2annn8a(ya't Eyler 51kH8a) e8a 8ralEyler 8raH
cleb aralacH. A8ar 8ralclayoply bo'lta8an  Eyler raryTt lopii$a, 1 boléa
bunéay 8ralyanT Eyler 8rab éeyllacll.

2- leoreta. Bo”™Yat W SralEyler 8rab bly V6bl ncbun vncla§l barcba
ncblartng clarglabl Ml bo’M3bl rarvr ya yelarficHr.

1-na(ua. Bo8Yatl 8ral yanTt Eyler 8raii bly bl mncbun unéan
Ixwiaclan ko’p bo’lta8an wucbTng clargjalan tOu bo’Hsbl rarur ya
yellrHcHr.

Har blr yoy&an laug* bir Talla o’lacH8an yo4 onyenlrlan8an Eyler
yo ‘M éeyMacr.

H0-3bakMa ~raiin Eyler &aH boY15blt{ek3blrarwr.

Oabllabikl wucb Slfarla 8raMast 2 olt8an boU3T. Bum  wmcbéan
a yonallsbéa (2,3) Ljrra bo’ylab barakaJ/latab TMTKT. KeyT b
yo'nalsbéa (3,5) bo’ylab, ¢ yo’naHsbéa (5.1) bo’ylab, d yo'nalsbéa
(1,3) bo’ylab, e yo’nallsbéa (3,4) bo’ylab, Kk yo'nalsbéa (4,5) bo’ylab,
ox1M(la lyo’nalsbéa (5,2) bo’ylab 2 bel™MIM ncb8a oYarTr. HarakalT 3bu
yo‘rali$bcla tOxLUanHr.

2 Myorl al%orATlW-bn E.kKymka loTtoTclan e /on pglln8an. (buct, E
KeclealloT Malketaigames. Paru: Callllen-YLla3, 1891).
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10 -3Hak!

8H1 nsmMa ckyoT eHsH T 1 T K T boY8an eyler 3lkllanclan bin upylclagl
SIKim. HosM uflalT/1x.

{(2,3), (3,5), (5,1), 1,3), (3,4) , (4.5), (5,2)} 103Hal Eyler éraH
boYacf .

OralrnTt§, Har blr ucbiclan Mayal bir Tala oYacM8an raryir Oatllon
raryT cleb ablac/l. Yoply Oatlion raryt8a (ya’t Oartllon 31kM8a)eSa
oralOatllon 8raH cleylac/l.

A~ar 8ralllayopiyboUTta”*an OarTtkon raryT LWpM3a, n Hollla bunclay
8ral yanT Oatllon 8ra/l éeb alalacH Oatllon 31kHT 11213H8a clar
3ataraH al8oriitlar Hat yaralllhan. 1952 yfkla O.E.Okak uwyicla8l
leoretar 13b0lladl

Teoreta. (Ownak). ucblan 30T wucblaclan kaT bo’lta8an S8ralllasi
151218 ucHNT8 clargesl vcblar 30NTT8 yarrtgan kat boUTtasa, bu
8ral Oatllon 8raH boYacrl.

Teo’reTa (Ore). A8ar ucblan 30T T »a (T>2) len§ bo’lean Sralcla§]
uo’sHT boYta8an 1xHyony wucblar claralalan yi8Yncli3t T clan kaT
boUYTtasa, bm §ralOartllon 8rain boYacrl.

M130l. 1 8Haxtal oylrclae,1 o*Tn& yunsbl Haylcla8l Eyler Tazalasl
cleb ablnycbl unyMa” Taszala Oatllon 8SraHS8a 11301 boYacll. 8HaxTa!
lax1a3TT§ 131al18an kala§lcla 1ur8an 3Haxtal oii ucbun yurusHlartn&
3Huncky kenna-keT1nrt8kl, nbarcHa kalaklarclan laugl bir Tanaclan
oYsTt ya ymnsH bosNlanS8an kalakka uaylb kel3T. Buncla 3MaxTtal
kalaklan 8ral'min8 ncblan oltn8 ynn3H yoYl8a e5a8ralrtng uralan 103
uo’ylnsan.



56 41 58 35 50 39 60 33

47 44 5 40 59 34 Sl 38

42 Y4 46 49 36 53 32 61

20 5 30 63 22 n 16 13

11 —3Hak!
Bu Tazalawn§ yecbltlanclan b1 11- 3bakla kelllH18an.

Yorwa Tasbuy,

1.6.3 blopsblny,. 12 -3Hakicas: §rafart mcManTt bel8Han§ ya Har
blr 8ral'S8a T03 ko’pHacbl yort8? Natmna: b) sHakHas1 8ra%a 103
ko'pHaét atcliayrrn2. Bn onyenirlanta8an 8rallla 6 1a ucH ya 8 1a

Lirra bor. YN T8 Har blr ncbi8a blilfa =1,,...6) 0’28arnychblt 103

uo’yarTr.
Oralpga 3HiTOL, ya Karrall 8radar you, 1,3,56 wucblar 2 1a clan ulrraS8a
T3bleT, 2,4 vcHlar e3a 4 laclan ulrra8a 131cent. Benl8an 8ra%a 103
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Ko'pHac!
/(C) = (x2 - X\)(xn- X (x6 - X2)(X3 - x2)(x5- xr)(x4 -
*3)(*6 - X4)(X5 - x4)
Ko'nT$b8a e™a boYacH.

1.6.32- 10p5bl1n. bliin aHbO51 boBTa barfanclan uyuylla™MarT Sraa.
Slfalicla ~a™ab, n'ar orazlcla Eyler 8raH boYa oltaycl8anlant arylans.

12-3Hak!

1 .6.33-H0p3bln U, YanT Byler 8raii boYlb Eyler Sraii boUYtaycH”an
~ra”a 1Ml kellnn§?

16.34-1op5blnu, 12-5hakicla 1a5Y1rlanean SrafdaTtT8§ bar b TT Eyler
&ran yokl OarTkon 8ram bo4l5bl yok: boUTazH”bl lek5binn& ya
MknN&12Ll yo21M§?



1.6.35 Topsblnc]. Oraflar naranyast TaY2usl bo’ykHa benl8an 3-
5- 9-. ya 10- 3HaklNan3a 1a$ylrlan8an ~radar oreslcla LlalatT uo§'o2clan
koYannasiian Har bir ke3taT lasal bir Tarla cbirlb (ke$talarwng ucblan
bunéan Tnsll3no) cbiyl5H T TK T bo’l8anlanT artylansS.

16.36-t0Op3blny. Onak leoreta8!w uo’lMab Orarnté Oariwkor
bo'lébl n! 15boHang?

16.37-top$blns. Eyler 8rafd boYac%an 2 layanTt Oatllon &dT
boYaclan 2 la8ralcblrt™ ya lO’An N~ T W3HUAMNb yorT§?

16.38-1op5binu, Bosblan™UcH $1I nlletanka51w o'yllisbéa Srallar
naranyasTt! blblal8a cblr Ta$ala yokl blror {ops3blnut natnnaYly
111801 3/laHck KeKTn§?

Oeba( ncbun sayoHar
Bo%YaTH %ra/cle%anclaw taTt (Tkunasm?
anjirtta?
(anclay raryrr bikl ¢/eb a(@lacl?
Onyeniirlan%an Eyleryo 7/c/ebT1Tapga ayllacK?
OnyenlHawan Eyler %rap clebtta%a ayllacln?
Bo%YaTH %ra/nln% Eyler %ra/r boYU\$bl kaglla%d leoretat
aynn$?
Bo% YatH ~ra/pan/lay koblayan T Eyler %ra/l bo Ya<\??
8. Plyora al8orl(tlnllmnskmnHnn%?
9. Eyler 8ralu%a m<tol kelUNrT18?
10. CatlWlon ranyry cleb tta%a ayllaclN?
11. Catlllon 8ra$ «/ebTTa”a aylllacN?
12. YanT Catll on 8ra/r cdeb nanawa aylllacl1?
13. Blrak leoreta3\n'\ ayHn%?

oA wWNp

~N

14. O. Ore kagMa TTaYarT bMasrr?

Mwu3*ac] 1$b Cop3blriy
1 KyoT83ber§ ko’pns: Haullla Ta3zabla snyléa81 3ayol8a Jayob
bensH 30’rablk 5HaHartn8 {0’ A,B,C,O salsHloplan buiclaJoylasHS8an
myclan cbluylb, yelll ko’pnknT8 Har brclan laugT bir Tarla o’18an HoMa
yana $Hu ny8a uayrlb keHsb T TKTrT?
2. 1mslill bino3wa 3 1akT3H yoH bo’lb, 1-kT3H yoliclan 2- ya 5-
uayal8a cbluyfacH. 2-kT3H yo’Héan 2-ya 3-uayallar™a cblyflacH. 3-kT3H
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yolNéan e3a 1-ya 4-ugyallar8a cbluyMaék 5- uayalcla ckrséa o'ur™an
lalaba 4-ugyaklay,l Hatéa 3- ugyalcla™ n3tOr~a TtmstauH 13b KOp3binsbl
Kerak. ¥3bbu Tazalaw S8rallar yorclartcla Hal a1Mm? Oralla necbla vcH
ya sitrra bo'H3bl T TKTH 81T aTtylang?

3. boln aMbosl bosTa Harflannt§ Har bin~a éra* 5/alcla uarab.
vlar orazlcla Eyler8raf bo'la olacf8anlanTt anlulans.

4. M130l. 8baxTtal oyt™aen ol T~ynn3bl Mas™a”™ Eyler tazalasl
éeb ablnycbl upyléao,) Tazala Oartkon 8rali8a 1nmol boYacH. 8baxtal
1ax1asiMg 15Taléan kaia8i€a 1urSan 3baxTta! on ucHun ymrusblatT8§
3Hunéay kenmna-kell~T LW2T8 KM ubarcba kalaklarclan {sga! bir Talaéan
oY3T ya yurisb bosblan8an kalakka uUayHb kel3T. Buncla 3baxrtal
kalaklan 8ralrnng mcblan olnt& ymn3H yo'Tl”a esa 8ralTn® ulrralan
T03 yo’yMéan. Bu 1rnazalanlng yecbltlanclan b1 11-3Hallla kelvnl8an.
Bo3sHua yananllarw ko'rsaHn”?

5. Eyler 8rafd boYacH"an 3 la OaTllon “raii bo‘lad18an 2 la 8ra!
cbl21M8 ya KO’é’nMe”rn WsbmnlMnb yort~?

6. Bosblan8Ucb 37l TalO Tankasbl o'aT3Héa 8ra(lar naranyasT!
laclbkl8a éolr iknn/~r1 bayon AllUNg ya Taklab clarr§léan natunayly
rr3olar kellnng?
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H-BOB 14HOMA14YP1lY B11TW 8014YbAK
21.B1Arw 14YOMALUYNY 80A K TO PbAM1IM OW18HCA
T1NK1IN YON08H18HbAK
1.1. Bu*nn nowaniy 8onlar 1o'plarTT ak3toTallk ynnsb.
NeCural 80nlar ke(Ta-keHu>1 Vaupla Piano ak8TTalan

1 2, 3, 4... 3onlar nalural Somlar éeyllacll. Nelural 3on LU3burncbas!
TaleTallkaning asosly LW3buncblanéan binclr. V bullin Taletalka {'aTt
318an Klsbllar atally xaraklerlcla8l bor8an 3an Turakkablasblb boruychbl
TasablarT yecbl3H JarayoTéa azla- 3eKkT Win<l8a kela bo3sbla™an.

Newral sonlar Hagléa™ ak3stotalar O. Plamo nonm bllan bo™My. 1!
binncbl TalMa uyl(1a81 ak3torrblar 5151eta3M yarakH:

1.Netral 3onlar uyalonéa sbunéay bir eleteT Tayu<3kl u becb bir
3onéan kKeyT keltaycH. bl 130TcHTr.

2 . IxMMyony nalliral 3onéan KeyT kelacl8an ya vnéan braorlly bo'l18an
blna§Ta 3on Tay”né.

3. Bkéan bosbpaa Har bir nallliral 3onéan o1&t kelacl18an ya nnéan bl«a
KaT bo'l8an blna8Tta malural 3on Tay)ueé.

4. Auar blror xo33a nallra! sonlar yalOnéas: blr~a T13ba™an baTtéa
1XTyorly ralllral 3oblawa T3ba*an 10'§'n boTlb. beyosia wnclan keyT
kelaél8an nalllral 3on8a blsbalan baT o'nnl boYsa, by xo33a nalliral
LatdTT8 baTTa 3onlan ucHuN bat o'nnlclr.

YoxTa Ta3Hc]
2.1.1. Kelrta-kelHklarnln”™ r- badlFortnlasrtllopTs.

a) 2,4, 6, 8 10, .. b)l, 3,5 7 911,...
y) 5. 10, 15, 20, 25, 8)1,4, 9,16, 25,
é) 1,-2, 3,-4, 5,-6, 7,-8,... e)

1*2’ 2*3° 3*4 "

5

55 5
) Ss—571
274"8'ur

2.1.2. K.elta-kelllklarnT§ k- ya k+1- baélanTt yorT§:



a nil b 3" 1 21

T(7+1(/7+2) y 2/7+1
N ek A) -
Q 3"+1 e) 1"'23
2.1.3. Owylcla™ kelta-kel:Nklarnt8 - ya (n+1)- Haclant IO pT§?
a) 3,7 11,.... b) 5, 16, 27.....
V)3 6, 12, .. o) 5, 15,45. ...

2.1.4. (3nyan kelta-kellklatt8 n ya (n+1)- HaclanTt Harcla
claallabl n laHed1y184ncM3tt NepT§?

a) 2,7 12,.... b) 4,16,28.....

y)7, 14,28,... 8) 3, 15,75....

2.15. 5; 30; 180;.... kelta-kel:MknT8§ n- HcllM Harcla (lazllabkdl n
la Hadly 184ncl3Tl lopnl8 ya kelta-kellk Haclanéan oyclalatb 10°8'n
len8Hk HoslM aMT8§.

2.1.6. 7; 10; 13;..... kel Ta-kelllkTrw, - HaclTt Hatcla (3asHaHkn n 1a
Hed y18UncH51w 1opT8 ya kelta-kelllk Hecllanclan Foycblath {0’é’n
len8rk HosM yMT8

1.2. To’'MNa8l2(cbala) Tclmk3\a ya Ta(eTall kK
Inclmkslya namH

B iror sol(la =1 mcHwn o’nnH, n=2 ucHun o'nmnM, n=3 wucHun o'nnll
boYsa barcHa n lar ucHun oYtlcHr cleb xulosa cbluan3H cHala tclvkSlya
m3nl éeylacH. CkHclalarT cHala 1nclvkslya mnsuiléa 13boHasH Har ckmT Hat
KO’é’n boYayerTtaycll.

Ma8alan: T+~ +n+4 Hbclantg ulyrall - ixlMyony narral 3on
bol8anéa Hat 1vb 30om boYacH ée’an HkrT cHala Tclukdlya wevHcla
13bollayHk. =1 cla 1+1+41=43-1vb 30N

n=2 cla4+2+41 =47-T'vib 3on, n=3 cla 9+3+41 =53-1vb 30n

deTak, Haulsaléan n- “xiiyony nalliral 3o0n bol”anéa Hart

nl+«-+4 1lfoclam8 ulytam Tb 3o0n boYacH éeb cHala 1nclndlya
wavHclan Moyclalarvib xmlosa cbluyan3H TM TKT. ATTO by Xmlosza noto§’n.
CHunk: =41 cla 41 +41 +41 =41(41 +1+1)=41x4" bollb, 41 8a

HaT 43 §a HaT boUTtacM§an Turakkab 3on.Oetak, bu 1/x1anTg uytaH
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n= 41 (la b 3on cTtas. Haglganlan cbala Témk5lya mamHéa 15-011a6H
bar éonn Haw 10'8'm boYayertaB ekan. Cbala Témk5lya - bu $bmnclay
IrmloHa2alarkl, bunéa ob’yeMar 10plaTtTT8 ba’2! ob’'yeMan 1a’lut
Xobsialar8a e8a bo’lM3bléan bn nYplartnT8 barcba ob’yeMan bat 3bu
xo53alar8a e8a éeb x1nloza cbluansbéa aso$lanac/l.

ATTo n=1, n=2, n=3 cla 10'8’n bo’18arcla n=k cla (0’'n ekanlls1
larax ylln«an Holcla n=k+1 (1la 10'8’rll81 kelllnb cblyarf8a bu uokla
X*1yony nalura! soMwucbmun o’nnlM boYacl iieb xmK)8a AllU3b T TKT.
Buniay xvK=>8a cbluan3b n3ulT Ta(eTaiik Tc!lMk8|ya ndull ieyHacl.
Maletalnk Tcluk81\a wu8nlkla olln™an xmnloBa Har éoit  (0’~™'n
boYacrl.

Mazalan: Ma8art yeuta$lcla pkartéa ullb olta lenl8n bo’lb
en& lepebicla biva olta nTng 1a8lcla 2-2=4 la ya nnt§ 1a8lcla 3-3=9 la
olta ... en81a8Icla n x n =n ‘ JlaolTa bor. 14yltcla batta51 bo'Tlb,
1 1+2-2+3-3+...+1 Nclonaolra bor. Bu y184ncllT erartréan old (287-
212)- ylllanéa ya$ba8an bunymk oHT Arxlrtecl u3sbbu Fortular lopSan.
W v~ o’'nmlBIM TaleTtallk TcMk51ya Telocléa upylcla8lcba Ko’ r3amsb

TUTKT:
11)& +n2Xrb -093XQ3> +...+ rex/? :M_(f__'___ll(_zf_t})_ A)

(1) TN§ 10’8’ nHELL! 15b011ayT12

Qrxe1+d

n=1ca 11= 1=110'8'n

202+ 1X2-2 +1)
n=2ca 1142-2= el o = 5=510e’'n

xXuyorny n =k ucbun 108 n cleb (araz arlarwr
1142 243 3+..+K K = K(K +\)(2K +1)
6

ya K éan KeyT keluycbl n =K + 1ucbun Ne’8’n boY bl T ko’ r3allinrmnr

n=k+ 1éa *+1)(*+1 +1)40 +1+1)
11+2e2+3 3+ +Kk«+ (K+1) (k+1) =———————————-————————— =

[araréan oyéalartb,



A:(k+1)(2k+1) (kL) (K+1) = (k +l)(K+62)(2K+3)
6
2A5+9A64]3\-46 Z '+96c6+ZBA+6 — 0=0. MK 106" -
n=K clato’é’n cleb farax y, M TT N =k+1 caHaT 10°8'NH81 Ko’r3allich,

Xnlosa. JeTak,

len8Hk 1xityony nalllral 3onga 10'8'n boYacH.

YorTta Tasbu

21.7. 32, 52, 7: 3onlarnt§ Har binT 4 8a bo'HN8. Har bir MloMa
YolcHA TTa8a len8. Xulosa cblyann8. Xwnlozan812 kalolal
bera owa$12rt?

218. n=1l pga, n=2pa n=3 ga [T +//+11 1roclam8 ulyrtaltl
HOpT8. OHrw,an Ja\oblar asoslcla 1XMyony nawral n 3on ncHun 1roclams§
Lhyniat1 Ivb 3on bo* Il aeb clayo allsH TM TKTrw ?

2.1.9. Bosblan§'lcl 37T o'umYcHManT canclay ulllb Lyyicla§l Vikrlar
10°'8’n ekanl818a 15HOMAMH TN TKT.

a) O+a=a 2)1><a=a 3)0><a =0 4)axb=bxa

1.1.1. O’anyYcbl 96 T 16 8a bo’'lb 10 cbluyarcH ya 13blT

upylcla8lcHa a3o3bl K

96:16=90:10+6:6=9+1 =10 O’unYcbl uangay narany [aMargan
not’~’'n loycblan™an?

2.1.10. MaleTailk TclmkSlya wm3mlpgan Toyclalatb lerxdIklar
KO’~MnH™N! 13bol1an§?

B +2+22+23+... +2/]| =2" -1

y)13+33+53+73+... +(2/7 - 1)3- rC{2n -1)
%) 1+3+5+..+(2/7-1)=n 2

€) 10+30+90 +..... +10x3™* =5(3" -1)
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2.1.11. an- a\+ 0 —anlTeuk pro8re531lyant§ n-Hacll
=(a, +a,)n

{onnblask 11 2 " anlTenk pro8re3$yanTt§ clasHabkl n
la Haclnt8  yi18'TclM$im ropisb lormlabl. Yuuoncla8l Tlakllarclan
loycblaw® uylcla8l Taszablarri yecbIn§:

a) 2, 5, 8....anl'teHk pro8re551yarng n- ya(n+1)- Haclw ya clas!labkl
n la Nlactn8 yyrwcHsiiH 1opt8. OMNn8an nalya 10'8'nM8ill Ta”eTtallk
InclvSlya nsullHa {o'§ 'mM§uulexsblnns.

b) -2; -15; -1, -0,5; O, .... anl'Tellk pro8re3syarnng8 - ya (N+1)-
Hacllt ya clasbbkl n la HacnT” y 1Y IWV/BIML Koplb, 1en8Hk bosll Allins.
Ten8Mkw TaletaHk Inclvk$lya meulicla {ek3blnn”.

2.1.12 .b = b ,xQg 1 - éeotelr™ pro8reS5lyant§ n- Hadl
FonTtulMask
8n=— —— -8eoTelnk pro8re$5lyarling éasHabk! n la
u~-\

Veclmn8 y18'1c/131T  OplsH Tlormla5l. Yuuoncla81l [akMaréan
loycblarTb unyiclast Tasablarrn yecbin§:

1 1
a) 1, —;— ; ...8eotelnk pro«re55l1yant§ r-ya (n+1) - HaclanTt
4 16

ya gasuabk] n 1a Hackinte, y18'TcM51T 1opT§ ya len8Mk Hosll alT§.
OMnn~an nalyart {o’é’rl~w Ttaletallk Tclk51lya n3miéa 1ek3NTnsS.

b) 2; -6; 18; -54; ...8eoTelnk pro8re55lyarns - ya (n+1) - HachanTt
ya clasvabkl n laHacltn8 yuw,'tcM3T!lopT8. OMNn8an natyani TaletaHk
IncinElya nsumléa 1eksHTNS.

MayxuT Tnslalkatla$ll ncHun $a\ollar:

Ak3rotaTTa? Ablo Talik Teloc/clebTTa%a ayllacl?
P\ano ak3toTasrt ay(t8§8?

To Nugarr (cMala) 1n/vkslya n3anHT 1nsnnltn%?
MaleTtalk Tiinksrya namHT 1mnsnnlrr§?

AN
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2.2. May/gr. B1/IIN4 1IMOMA~1Y 8014bAK TO 'PbAM1141
TO’PBAMbBbAK "2AK1YA81 ASO8LWIA (OX18H

2.1. (Mo’3bl3b ya ayillsbl$b

A—<b,C,y \a B =\C)X,y} 1oplarlar birlasbra5iclaol
elerenllar 3orvw Wpartr. n(A)=4, n(B)=3, blroy, n (J1'nB)™ 4+3
boYlsblT aralasb ulyineta3. Bu Ta3zabla A ya B HO'plarlar ke3ls/acll
ya éeTak ular birlasbrablcla2;l eletenllar 30T n (A) + n (B) yl84nc/
blMan n3lta-un3l WsbtaycH. 8unT8 ncHwn bullin notanHy 3on y~4dncli3!
ke315bray(M8an HO'plarlar biIHasbTas! oruall aralanacH.

Tan/. Bu(un notaniiy a \a b 8onlarnlng y18’t W 8l cleb, n(A)=a,
n(B)=b bo’Mb, ke8l8Tay(M8an A ya B (o’platlar birla8bta8Hla81
eletenuar 8oT«a ayllacH.

atb=n(A 1 B) ,buercan(A) =a n(B) =bya Ar\ B =0

M1301: Benl&an larHclan loyclalarmvb 5+2=7 bo’l3blT LU3burrrartr.
5 blror A TO:platnln8 eletenHan 30T bunéa nlatT§ ke3l5bTaszl bo'3b
lO’platr bo’M3bl kerak. MaSalan: A=(x)y,r,1,p) B=(a,b) w'purrfarT
olarrm2. 1/l1art blHasbHrartr:

A*n B ={x,y,2,(,p,a,b) 3anasb yo’ll blMan n (A wn B) =7
ekaTT anlylaytl2 cletak 5+2=7

Bu(un noTanily 80nlar yi18'tcHst Tay”~c! ya u yaSona(r.
Y184YnéTrTt8 Tay)méHsi ya ya”onal” 2 Kyplat blrlasbtasTTg
Tay]uc!Ms:1 ya ya8onal8iclan keHb cbluaé!.

(o’3bl3b yonwuntan

1.0’nn allnasblnsb yonut

IxMyony bulln notanHy a ya b 3onlar ncbun a+b=b+a 1en8Mfk o’ nnH.

10~ a+b-MN (AMB)=n(B~ A) =b+a

Crunppala8b gonut. 1xMyony bulvn notanHy a, b ya c 3onlar ncbun

a+(b+c)=(a+b)+c 1len8lk baJanlacll.

Ta’nl. A8ar aya b 1en8 auyyalll KO'platlar bflan aTulansa, v bolcla
vlar 1en§ boYacrl.

a=b <=A-B, buyeréa a=n(A), b=n(B) boYacll.

Ta'nl. A8ar A loplatr B lo'plarnlng o’r a13t lo'plart8a len8§
anyyalll boYsa, a 3on b 3onéan klcblk éeyllacll ya a < b ko'nT3bléa
yorfacll  Bu yeréa a=n(A). b=n(B)
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a<b N-Br C.B, ®»0, B]®B

Ta’'nl. b — CL+ C boYacH8an ¢ mawral 3on Tay”c! boY8arcla ya
laya! 3Hn bolcla a 3on b 3ongan klcblk boYacH. MaSalan: 3 < 7 cHunK)
3+4=7yad e N

Ta’nl. blawral uatornt8 b ke3tas! 3HM ualorT blb Ke3Ta3TT8
o’r A151 KO'plart boY8ancla ya lMaug* 3H1 Holclaa 30T b 3oTAan Klcblk
boYacH:

a<b<BN,_cX , o N *,

Ta'nl. Bulln noTtaniiy aya b 3onlarnt§ aylrrasl aeb

n(A) =a, n(B) =bya B c: A S/HTtlar balJanl8ancla B 1oplaTttng A
KO’plaT8acHa loYclruycbllo’plaTnT§ eletenllan 307/ a ayr/lackl:

a-b =n (A\B), buyercla a=n (A), b=n (B), B CA

M1501 Berl&an lanrclan Moyclalawb. 7-4 =3 bo'H3blT WsHuniiranmr.
7 blror A lo*plamlng eletenllan 30T, 4 A 10'platnT§; A18T {o’plarmn
boY8an B 1lo')platnT§ elerenllan 30T .B nT™ A 8aclla {oYc/IruycblsMa
3 laeleten! boYacH. OeTak, 7-4 =3

Ta'nl. Bulln noTaniiy aya b 3onlarnTt§ ayirtasi cleb sbungay bullin
notaniy c 3on8a ayllacll, nnt& b 3on blMan yw4ncHs! a 3on8a l1en§
boYacH.

8bunclay yllb, l—b — C <=wu —b + C

Teoreta. Bullln noTaniy ayab3onlartn8aylrrasl b < a boY8ancla
ya laugl 3bn bolcla Tayju<1 boYacH.

Teoreta. A8ar bullln noTaniiy a ya b 3onlartn8 aytna3si Tay”™g,
boY3a, n Hilcla n ya’onacHr.

YAUYncKiran sonw ayT3b yoklabl

Yi8Uncliclan 3onTt ayIlsh wucbun yl8UncHcla8l wo’3blblycUMarckn
blnéan s3HW3onT ayT3b ya bosH bo48an nall]a8a ikkTcbl Lo’3bllLycbli
10’3bl3b ye*arM ya’T,

a>c bo'l8ancla(a +b)-c = (a-c) +b boYacH.

b>cbo‘l8cla(a +b) - ¢ = a+ (b -c) boYacH;

a>cyab >c bo48anclayvuoncla8l Nortnlalarnt§ :xHyony blHasMan
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(oyclalarub T MTKT.

8onclan ywHncHw ayunsb uolllasn 3onéan Sonlar y184ncl51w ay13b
ucHun bu 3ongan uo!$bllnycbllarntg blnT, kenclan 1kkTcbl51LU kewna
-wel ayT3H yelllrl. ya't a8ar a. b, ¢ - bullln noTaniy 50mlar bo'13a. n
bolla a>b +c bo'l8anéa a-(b+c)=(a -b) -c 8a e8aboYarTr.

YoxTa T1asbuy

2113. n(A) =7, n(B) = 3 yo2uylart o'uTr8. Bu 3HarHart
fAanoallanruycbl A ya B K>'plarlar8a rt$ol kelmnn§.

2.1.14. Ovylcla81 $Hanlar o'nnl bo'l8an M ya N to'plartlarw 10pT8.

a) n(M)=n(bl), M=NyaMIM ¢ 0

b) n(M)=n(T4), M N ya MYbl =0

y) n(M)=nOM), M dN ya MMNbl ¢ O

2.1.15. A8ar

a) A={a;b;c;c1} B={k;1;Uun;r}

b) A={a;b;c;&;} B={k;1;T;n;c1}

y) A={a;b;c;c1l;} B~O

bo'13a,

n(A), n(B), n(A\B), n(ALB), ya n(AxB) $onlart 1opT§

2.1.16. Buut notanny 3onlar yl18Tcl51 ra'nkran [oycblath
umylcla8SMart 15bo!1ans.

a) 3+5=8 b) 4+1=5 y) 0+3=3

2.1.17. Bulln noTtaniy $onlar y18' Tcr$i:

a) uo'sbMuyckNaréan binga

b) O 8a 1en8 bo' H3bl TM TKTIT?

2.1.18. kK1 nmallral 50nTn8 y18'TcH51:

a) uo'$bllnycbllarclan bin8a

b) O 8a 1en8 bo'H3bl TMTKTrw ?

2.1.16. AS8ar:

a) uo'3HMuycHMaréan bl nT 2 8a orllr3ak

b) yo'sHMuycHMaréan bl nt 2 TaHa orlUr3ak

y) uo'sblluycbllarclan Har bl n T 2 8a orllun3ak

8) yo'3HMunycHMaréan bar blriMt 2 TaMa orllr3ak

y1™N' 1ncht uanclay o'r8aracii.

2.1.19. BunTt noTtanity 3onlar aylrrasl 1a niiéan lfoyclalanlb 150011an8.

a) 6-3=3 b) 4-4=0 y) 5-0=5
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2.1.20. Bullin noTaniiy 3onlar ayunnask

a) kataylllYcbl8a

b) 0 Nalen8 bo'TI8HL TUTKTr LW ?

1.1.20. blallral 3onlar aylrta3tl Taylu<3 boYl$binTtg yelarl
3HarHwW Voclalar8.

2.1.21. Bulln noTaniiy 3onlar 1o'plart 6 8a bo48ancla Hoall
bo’ lacH8an uplcHalarSa bo”~' Ty, raYl1skcla uanclay sTlar§a ajralachr

5t lar(lan 2 laclan yakll yorT§

Mayxunt Tu$(aHkatla8b mncbun clebal 3ayolan:

Bulln noTtardy 3onlarT y/a'tch3r latdp 1 ay(18?

<203bl3k gonvriiannx aylT%?

“Ten8” TMnosabali laTd T ayHn%?

"K\cblk " Tno3abaH laTd 1 aylth?

Bullln noTarcy tonlart ayT3k atak latd T ayHw,?

Bullln noTtardy $onlar aylrta$1T% Taylucllk 3karint ayln”?
Aymnunatn% ya%onall%l kau\(la%[ leoretat ayiin%?

Y1%'Tch(lan 3onT ayrrr3k gollastr ayHn%?

© ® NSO WDNp

Sonclanyuw 'TcU T ayrrr3k uo~mlarn ayn”?
2.2. Bu(nn notaniy 3onlarw ko’paylT3H ya bo’Hsb

Ta'nl. Bulln noTtanily a ya b 3onlarnt§ ko’paylta3sl cleb smylcla8l
3Harllaml yanoallanlrmnycbl bullin noTaniy a x b 3on”a  aylllach.

b> 1bo'l8anéaa b=a+ a +..+a; (B1laa)

b = 1boY™anéa ax 1=a;

b =0 boarcla ax0=0

Bu la'nll T8 narany -10 plart ~“HaMan T a 'nosi sny 1cla8lda A8ar

A(A,, .. Abo’p~nlaTtTto Har b1 a lagan eletenl8a e8a boY3sa ya
vlarclan becb bir 1118l ke515HTa3a. n bollla nlarnt§ birlasiitasl axb Ta
eleteT8a e8abo'18an,|u/1-]miA1 bllan ke3zHTaycH8an b law’platnT§
elerenllar 3oTclr.

ax lya axO =0 len8Hklar sbarlll ugbul yMT8an.

Ixiyony bulln notaniy 3onlartn8 ko’payltabl Taylucl ya u
ya8oracHr.



Bullln notanHy a ya b 3onlartn§ ko'paylnasmn

n(A) =a n(B) =b boYacl8an A ya B lO‘plarlarnt§ éekan
KO’pay1iT a $1 eletenllan 3ow 31laicla uarasb TU TKT:

axb=n(A*B), bunéa n (A) =a n(B) =b

O’nn abnasblT3b gonuw: wxMyony bulln notanHy a ya b 3onlar
ncbun

ab=ba
len8Mk o’nnH.
Crunppalasb yonut: xuyony bullin notanHy a, b, c conlar ncbun
(@b) c=a(b c)

len8Mk o’nnrl.

Ko’payun3bnTé uo’sblsb™a T3ballln {au3Tio! yonut:ixMyony bullin
notaniiy a, b, ¢ 3onlar ncbun

(a+b) c=ac +bc

len8Hk o’nnrl.

Ko’payln3bnté ayt3sla 13ballln {ausuTio! sonuT: [xMyony bulln
notanly a, b, ¢ (a > b) 3onlar ncbmn

(@a-b) c=ac-bc

{en°Nk o’nnrl.

Ta'nl. a=n(A) yaA viplar [u/l -]ulll blan keslsbTaycll§an
Avyyalll yl13t nypblt/lar™a a™alll™an bo43T.

AS8ar b A (o’platnl boYl3bcla8l A13T 1o'plarlar 3ow boYsa, n boa
a ya b 3onlarnt8 boUTTas! éeb bar bir 1131 lOplarcla8l eletetlar
30T8a ayllacrl.

A8ar b A IyplatT boMl3bcla8l bar blr ul3t HO’plart eletenllan 30T
boU3sa, nbolcla aya b 3onlartn8 boUtrasl éeb pl13T KO’plarlar 30T8a
aylllacH.

Ta'nl. Bulln notanHy a 30T blMan b nalllral 3onnT8 boYTTas1 éeb,
3bunéay bullln notanHy ¢ = a : b 3on8a ayllac/lkii uTng b 30n blMan
Ko'payiTa31 a 8a len8 boYacrll.

a:b=cO a =cb

TeoreTta. 1kkka a ya b malural 3onTrw, boUtta51 Tay)ucl bly Hsbl
ncbun

b < a boYlsbl rarur.

TeoreTa. A8ar aya b malural 3onlarnt8 boUTtTtasl Tay]jucl boYsa,
v yaepnac/r.
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Aear a=n (A), b=n(B), a>b bo'lacH8an a ya b 3onlar benl8an
A t0’plaTT B lO’plat8a len§ unyyarll c latlO'platr8a a™allB TU TKT
boY3a, a30T b 30T€an c Talla kalla b 30T e3a a 3otrclan c Talla KKblK
éeyllacH.

Y~’1TcHT 30n”a boY|$b LoMas!

A8ar aya b sonlar ¢ 3on8a bo’lNn3a n boMa blartrw, a + b y18§ /51
Hat ¢ 8aboTlnacll. a+b T ¢ 8a bo’18ancla bosl bo’lacHS8an bo’Mnta a
T c8yabT c & bo’l8ncla bo3l bo’lad18an bo’Mntalar yuw,'tcM3wa
len§ ya'r

(@a+b) :c=a:c+b:c

8onw ko’paylta8a bo’lM3b uokiabL.

A8ar a nalllral 3on b ya ¢ nalliral 3onlar8a bo’Mn3a n bolla a3onT b
ya ¢ 3onlar ko'payita3i8a bo'T3b ucHvn a 3onT b (c) «abo’Isb ya HoaM
bo’18an bo'TinTaT ¢ (b) 8a bo’lM3b elarll.

a:(b=c)=(@:b) :c=(@a:c) :b.

8onT 230onnin8 boYTTasw,a ko’pay”n3b yoicladl.

3onT 2 30nnT8 bo’lMntazl8a ko’payln3b ucbun bu 3onT
bo’lMnuycbl8a ko’payHn3b ya bo3l bo’18an ko’paymnart boYuycbuia
bo’lM3b elarflya'r,

amb :c)=(a b):c

YorTta Ttasbuy,

2.1.22. Buwn notanHy 3onlart ko'pyHn3b lanmigan loyclalanlb
13bolans.

a) 5*3=15 b) 1*7=7 y) 5*0=0

2.1.23. Bnlvn notanfy 3onlart bo'lnta3l lanfclan loy(lalatb
13bollans.

a) 15:3 =5 b)5:1=5 y)8:2=4

2.1.24. blalllral 3onlar ucbun uo'3blabTnNg o'mn altasbllinsb ya
8urublasb yonurhanTt yo2T§.

2.1.25. ("0o'3bl3b ya ko'paylT3bnTg§ ° rn altasbHn3b ya ~urublasb
uormnlarclan loyclalamlb smylcla8l ioclalaTtT8 silyTa*lanTtlopTs:

a) 76+19+24+81,; b) 145+39+61 +155;

y) 15x3x4; 8) 25x16x4x5;

2.1.26. C)o'sblsb ya ayTt3b”a T13balan ko'pay”*n3btn” Dx|3110l
uonutéan MNoyclalamlb, any Icde8l Moclalamm8 utnaHanT 1opT8:
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a) (60 -2) x 5; B) 3x (20 + 1);

v) 6 x19; §) Sx 43;

cl) 145 - 2014; e) 4 x 28;

1) 145 x (2 +50).

2.1.27. ("o'6blsW uormnlanclan loyclalatb nalyalarw 1opT8, Har bir
bolcla Moyéalan118an yonuntlnSbunlTns.

a) 7091+(1819+509);

b) (9073+1329)+2671;

V)368+287+213+564;

8) 3057+1561 +1513+829+2564;

2.1.28. blM3oblasbw balarta$clan suylcla8llarl 10'8'n yoki nolo'8n
exan 8 ayl1ns.

a) 39864+45671=45671+39864

b) 96171+387929=387929+96171

V)(549379+4697)+5033=549379+(4697+5033)

6)(96738+54776)+103287=54776+(96738+103287)

2.1.29. Nelvral 3onlarw ko'payllr15H8a t3balan o'nn altaSHwun3b ya
8SurmnblasH yonunant yo21n8.

2.1.30. a) Ko'paylnn3H sonunlanclan Moyéalatb, nalualarnu blzoblan§.

a) 8x14x125x20 b)25 x11x4x12
V) 32x4x8x25 8)50x100x2x20
ch)(372x4)x5 e) 20x811x4

1) 125x5x8x6 1) 350x44x20x50

2.1.30.b) W3oblan”.

a) 214 8-19*18+184 7-17* 16+16-15-15-14;

b) 26*25-25«24+24»23-23*22-12-8;

V) 18-36-16-36+24-27-25-24-21-5;

2.1.31. O'nn aHnasbnn3H ya “urmblasH uonunlanclan loyclalarb
o8'rakl bl3oblanp;

a) 4x5x2x25 b) 9348x5x25x4x2

y) 8x7659x215 8)5x4961x2x4x250

2.1.32. Taybwnol uormrn yo2ll8 ya wnidian Tloyclalath umy IcddaM
TroclalammiiB Alyrarlarlll1opT8:

a) 57x247+57x353 b) 47X3-3X37

y) 37x42+37x36-78x27 8) 49x54-49x04+25x51

2.1.33. blallra! 3onlar y18’Ill5l, ko’paylTta5T118  Tay”mcllk
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3HariAw kockhns.
2.134. blaldra! 3on®r bo4YTTasT! Tay)mc! blyH3blwun” raruny

sballlw TockhBn§. V yelarM 3ban boYaclrT?
2.1.35.pny 3 tnbba2akrch xallT lOpTS§
35+1045=42+12-54 bn b§’'n bunéan 5(7+2-9)=6(7+2-9) §,a e«a
boYarwr.
7+2-9 8a bldarTr. 5=6 Hosl boYacll.
2.1.36. blM3obla3bT balJartay lassoszlans:
a) 560(7x4) ya 560 :7: 4
b) 12x (60 : 15) ya 12x60: 15
y)240: 3 x5) ya 240 :3 x5
21.37. M UTKTTK
a) nolclan larsA1 3onw nol8a bo’MH
b) nolT nolclan raryf13on8a bo'H3H
y) nolt nol8a bo'H3b
2.1.38. Bulln notvaniy 3onlaru ko'paynn3H uonunlanTt yo2TS§.
(Naréan royclalaub samnylcla8Mart blzoblan".
a) 6*47+6*53;
b) 5*(12+44),
y) 62*103;
§) 249*250-250*251+251 *252-252*253+253*254-254*255;

2.3. OokMuM bo'H3b

Ta'nl. Bulln notanHy a 3onw b nalliral 3on8a uplcHH bo’M3b éeb

a=by +rya0O <r<b bo lacHS8an bullln notanAy u, ya r 3onlart
LWpBbsa aylllac/.

Teoreta. 1x1ty bullln notanHy a 30T ya b nallral 3on vcHvN

a=b uy-+rbunéa 0 < r<b boYacHS8an bullin notanHy u ya r 3onlar
Tay)u<l

Bu x033a8a e8a bo48§an bullin notanHy sonlarull (s, r) ya8onac/Ir.

Bulln notanHy 3onlar 10’'plarwiariiblan8an,cbeksi2 ya cl3krelllk.

TeoreTta. A"ar a<byab <c boY3a n bolclaa <c boYacll.

Teoreta. A8ar a< b boYsa nHobla b <a bo4lsbl nolo’§’n

2.1.39. 3clan 14 8acba nalllral 3orMarT 3 8auolckaH boUT8. Bunéa
bu 3onlar o'plart aanéay 3tAar”a a™alllacrl.
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2.1.40. aw b 8a boTlb. cHalabo'MnTaT ya clollsw (opT8. naf]ar

a =b*, + rko' riMaclayort&. Buncla:

a)a=67, b=1 b)a =241, b= 13

vy a=840, b=41 %) a=850, b= 31

2.141. .aT b 8auplclliflbo MNM3Ma

a)a=2yab=12bo43a. y\NarT:

b) b=13ya a=137 bo' 1za yya rnk

y)u=1 ya a=12bo'Iza, byarTt opT°.

2.1.42. a 30Mrh 7 8a upld i1 bo' 1&r<la

a6 b4 y)2 8§ 3 €0 uwldisolcH a3oTnTg, NTUTTY
ko MMSHIMyY0210M18.

2.1.43. aya b 3onlant 15 ”a bo'l8ancla 3 siolclla siolacll.

a) a+b; b) a-b; y) a*b;

lart 15 «a bo48ancla yanHay yolcla siolacH.

2.3-Mayxu: 8AIMO(} 818TEMAbBALL
3.1. O'nMk \a bo3bsia pax3ton 3anosa $1${etalan

Ta’nl: paso3l 3anos 313retaslcla X ralliral 3onTn8 yorbT éeb ntng

v=a, =p" +amrAep" 1+...+a, =p +ao

ko’'nT3Ma yo2n3H’a aylllacll, buncla an ,anr..a”™a0 koellBlenllar
04.2,3.... p1 UYlyrallarnl sabwu! sfacllya an ¢ O.

BerM~™an o’nM 3anos 518larazlcla8l 3onT umyMa™mcHa yoylb yorsak
boYacH: 57492=5x10000+7x1000+4x100+9x10+2 yoOK1

57492 =5x10" +7x103+4x102+9x10 + 2

NTNrtTy boléa:
a4a3a2ala0= a4x\0 4<73x10 '+a,xl0 2+a,xl0 +i0

BerM”™an 3onT A blMan belTlazak.smylcla8l yoylta Hosll boYac/l:

A= aAXx 104+a, x 103+a, X102+ anx 10 +a0

8Hunclay larlrbcla 151:a18n (9+1) xonall A =ananl.....a/A0
30nT smylcla8lcHayoy!b yornsb TM TKT:
A= anx 10" +«, , x 10" 1 +<3,2x K0"~2+ ... + a2x 10" +0, x 10+ a0
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Bu yoylTta o’nH 5151etac1a81 30nw yo\ub yo213bclan HoslM boYacH.
8bmn8a o'x3lasH aSar 3on A, = anar/ a/a0 yeuwllk 313letacla
benl8an boYsa, yoylMTta

A-=a yl"+anx7’ ,+anX7"2+.+9 X7 2+a ,X7 +a0

boYacH.

1) B|ror 818letacla8l 3onian o’nll 318lewa8a 0’H3b

M1301 vicHun yellllk 313letacla8l 43257 3onT o’nllk 3151etaclayo215H
1alab yllnaTt, ya’'t 43257=xD clan x 7 HOp3b kerak. Bntn§ wmcbun
eng yuuon Xxora rasartTw asomscla8l 7 8a ko’paylnKcblugan nalyaw
o,21clan KeyTs§l xonacke;! (3 8a) uo3blb ut yana 7 KO'payiirarTr,
unclan cblsuan nalyat o'rMan keyTsl xomecla8l (2 8a) A0'3blb 7 8a
Ko’paylrarTr. binclan cblusan nalyaw oxu*21 xonaclast (5) 8a uo’sHarTr:

4AX7=28

28+3=31

31x7=217

217+2=219

219x7=1533

1533+5=1538 o’ nlMk 513leracla8l 30n HosM bo4crl.

OeTak, blror 313%T1acla8l 3onT o'nll 313letacla yo2131T1N8 1KKKa
yo4l bor.

1-yoY. Benl8an 313letaclaSl 3onTnr, eng ywuuon xorasl rauarTil
0’3ba 5151etanlng a3zo3”™a Ko!payunb,cbluuan 3on8a mnclan keyT§l Xona
blrHk1anw wo’3bl3W Kerak; cbluuan 3onw yana asos&a Ko’ paylinb, vnclan
cblauan 3onw naybaiclas: xona birkiklan8a uo’3blsH, nnéan cblugan 3onLw
yana a3o3clasl 3o0n8a Ko’pay”*n3blrtr kerak ya Hokaro.

Bn 13HML yans: ko‘paylta8a binncbl xona blrHklanTt s0’3b8uncba
nayoT ellrartr. En8 oxir8l cbluyuan nalya o’nHk 513leracla8l 1rlanSan
30n boYacH.

2-yoM. Benl8an 30nT benl8an a3o3 bo’yicHa yoylb yo213b nalyalaniu
Lo'3H3ak bat boYacH. Mazalan 43257 =x1D bo4sT

BMHOMa: x= 43257=4xI +3x72+2x7+5=1538D
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2. O 'nll 818letacla8l 80nclan bo3luya 818letalla™ 3on™a o’ uH,

O'n N 5151etapa8l 3onéan bosbsa 5'51etacla8l 3on”ao'T3 ncHvn o'sba
3onw bo3Hsa 5151etana8) 3onnTé aso3wa bo'H3W kerak. Bunclan cbluyuan
boUTTaT yana 0'3Ha a3038a bo'llb, yan§l boUTTaT yana o0’3Ha a3o3™a
bo'M3W kerak ya Vokaro. Bn 15/bl boUTtTaéa o’3Ha bo3Hsia 513letaclaS8l
3onnT§ asmslclan k1cblk 30n chlyuuncba éayoTt ellT3H kerak.

NlYaclaen§ oxIr§l bo‘HnTtatymuyonsgl xonasllb. ntngkelldan ox1rsl
uoldkclan bosblab kelra-kel aoldiularnl yorsak. boslula 315letacla8l
121an8,an 3on keHb cbluacll. M18ol: 1538=/T7 X T bunéay tOpartr:

1538 7_
U 2197 _
3 21 37
7_ 09 28 4
M 7 3 solcljs
63 2 oM
5 q01diy

deTak. 1538w =43257

O’'mll 3150racla8l 3onéan bosHsa 313[eracla8l 30n8a O’H3HT
Any 1claMd/a LsHunmr3ak Mat boYacl1 (ynsioncla8l rmasoHT™, 0’211 saray
folaru?) 1538 = x 1

1) 1538 w 7 %a boY3ak. boUTTa 219501c 5, n ilcla

1538=219x7+5

2) 219 T 7 &a boYzak, boUTTa 31, solcla 2, n ldcla

219=31x7+2

3) 31 T 7 8aboY3ak, boUTTa 4. upold iy, 3. v Molcla

31=A4AX7+3

4)Encl nalyalarnt8 baTTa3T1]oy-Joywa uo,ylb yorarwr:

1538=[219]x 7+5=3 1X7+2]X7+5=[(4X7+I3)X7+2]X7+5=

(AXTYIXT+2)X7+5=4XT3+3X7: +2X7+5

Bu ox!rs1 nafja yelllNk 513t0ra<3a8l 30nT yoylb yo28anclek bo4Ylb
LLnbcH.

8Mntng wucHun: 1538=4325? 3Munéay sillb, o’nM 313leracla8l 30n

yelllNk 5131:etacla yorTlcl1 . By 13bni azo3an lasal 10 yoki 10 éan K1cblk
boU8an 3anos 515letalan8a8ta sf0’'lMa3H TM TKT. bunga yorMan
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HaTTa 30n rasatlan asoséan KKblK bo’l13bl Kerak.

3Hunéay ulllb, onclan Marufl 3anoy, 3131:era51(1a81 bo'l8an blror 3anT
cynéan a1 1KkTcbl bIr bosbua 3anosa 315letazl8a o”*a713H wmcHuN
T o’nfl 3anoy, 5131:etazl8a oYkarll, 30’nra KKTCcbl blr bo3Hua 3anos
5131e Ta318a o’TkarllacH.

YoxTa Tasby,

2.2.1. Y18'TcHw ulssayoruny bllan altasHiinns.

a) 5*10 +2 =

b) 5x82+3x8 +6 =

V) SXHA+2X53+1X52+3 =

8) 3x103+7x10"+ 6x10 +3=

€)5x97+3Xx9! +6X945%X9’ +4Xx9 +7 =

cl) 5X7?+3X7° +6X7UYSXT75+4X7 +2=

2.2.2. 0 clan o'n”acka 3onlart: a) 1KKIMK b) 10T:MK V) olUHK 8)
3akki2Hk 3anoy, 513lerablclayorTs.

2.2.3. <Zaclay 3anos 313lerabl(la 1lenslk t0'8'n:

b) 8=10r y) 9=100r

2.2.4. (3nyica8Marelan yays/lan 10'8§'n:

a) 310=34 b)3,=103 y)6,=23 E) 12,=403 <D120=1102

2.2.5. O'nHk 3anos 813Lerabl(layo21n8: a) 32101024

b) 1101012 y) 12013415  §) 110111, c) 14516K
2.2.6. 5onlart 1x|so03lans:
a) 110112ya 5302? a) 342,ya 101213

2.2.7. Cylcla8Martr xona s0’3HMunycHMan y18’ImB8I3l ko’nw3HMa
Yozare.

102011415 1238752419 20133541 312133415

1131302102, 71076413414

2.2.8. sakki2llk 3anos s181eTa3ica 50'3bl3W ya ko’payin3H )aclyallTt
L2118

2.2.9. BesHHk 3anos 313lera51cla 50'3bl3H ya ko’payiinsH JaclyaHT
Lk1M8

2.2.10. O'nHk 3anos 8l13letazlclayo21in§: a) 1013415 b) 221022,
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y) 13041, §) 100341 (1)120201, e) 375414

8) 101100111,

2.2.9. YelllNk 3anoy 31$lerablcla 1o’3bl3b ya ko’payiin3b )aclyallr
LL21rg

2.2.10. O'nlMk 3anos 3151e@blclayorTs:

a) 113013, b) 111011, V) 230415,

Mayxut Tn8(abkarla8b mcHun clebal 3ayollan:
1 3anapg xix(eta$lclebtTa%a ayllacl?;
2. PO2IXoo’'myaporTo N bo’lta8an xanog xbleTtalanTtuw, /aryw
1nXKUNNn%;
3. 7 ik xonop, xbletacla xonTtn8yoxuyb/ortnlaxblyort%
4. P- Wk xonon x!xletacla xontn8yormy\/ortblaxw yorT§
5 43-30T7TT oMK X1xletacla%l KO TFT3KT yOorTt§?

3.2. P0218tON 3anoy, 818(cta8l(la atallar

O’nH 3anoy, 515letaszl(lan bosbsia 3anos 515leraglcla8l 3onlar bllan
atallar baJan3sb8a cxkmr rr3oflar.

1)(30’3blI3H: +457K

6568
1335,

Tu3kuNAN3K: 6 8a7 T Uo’3b8ancla 13 boYacH. be kT bu 8 Mk 313leta
boU8anHs1 mncbmn 8 <3 o3H™an 3on 5 yorlacH 1 clbla 3aa larecll, unéan
KeyT8 5bllan 5a0'3blMb 10, (IItda8l 1bMan 11 boYacH, nnT8 baT 8é&an
olM8at 330T yorfacH, 4 ya 6 10'3bllMb dlcla8l 1 bMan 11 boYacH. 1)nT8
8 éan oll8at 13 yorlacH

2) AyT3K: 13358

-656,
«7T,

Tusknhnsk: 5 8a 3 clan blr uyarr oHb berarTr, oflb ber8an luararTr
3akk!28a yuracll nt besb™a a0’3b3ak 13 boYacH, vnclan ol T ayk3ak, 7
fola<H ya Hokaro.



3425
x 345

3) Ko’payHn3b: +3023
2131
243335

TuxkunUTH: 4x2=8 lekT 5 Nk 513leta bo’18ar ucHWN 5 éan oll8an
3 30T yorllacH. 1 cllicla siolacH. Utcian keyT 4x4=16 cllcla8iT 510'3H3aKk
17 cblsacll, 17 cla 5 clan 3 1a ya yana 2 bor. 3Hun"a ko’ra 2 30T yorTlacii,
3 JtladolacH ya bokaro.
4) Bo'I'BH: 24333,.134.
212 1 342.
313
301
123
-123
a0
A3031 2 bo4Man 3anos 313lieta518a Mekllk 3anos 313letasl EeyllacH.
JeTak. bu 3anos 313teTasTT8§. rasarlan 1 bllan O clan8ta iborai
bo’H3bl kerak.
M181: 1012 ya 11012
Bular o’nl 3anosa 315leta3léa bunéay ko’cblrllacH:
101,=1x22+0x2+1=5
11012=1 x23+1x22+0x2+1=13
bl TurTy Holcla 1kklk 3anos 8l3lerazlclayoyllTa
A =a X2'+a X2rl+a X2'-2+.... +a,22+a,x2+an
Bo'T3blT B\7. ynsorigasl bayonéan oson LsHwMa o1a T 12.
O’nlM 3anos 3131eTaclasl 30NT bo3Hsa 3anoa 515{etasl8a o’1az13Ma
3HM1 5131:eta51ning asoswa bo’M3bT baJansbcla bo’Mnuychl says! azoséa
boUsa bo’HaTallanT 0’3Ha a303 bo’ylcHa bajan3H kerak.



YoxTa Tasby,
2.211. AtalarT balanntg,.:

43426+42216 1100 1122 +11100,
50329+ 21069 11001 W 2+11 2
62357+ 34657 14320135:443,

70628x 5048 120034 :3214

2.2.12. Xona ao0'3HMmnyYcMNarnt®, yr~tcl3t! ko'nw3sbléa yorT§:
a) 130133401. b) 1011001112

(12212020221, e) 23437545519

2213 X 17 KOpT8?

a) 664 =x7 b) 1228 =x8 y) 53xx 36n1=880r
$) 543=xx d) 4210—134r=243r e) 462, :15, =26,

2.2.14. C>ayzl 3anost 5151etaclayo2M8ariu awwslang
a) 1001, =28 b) 21, =42 V) 201, =3B
q) 11, =32 ) 30, =12 e) 32, =20

2.2.15. A«ar 3onTtne, 0'n8 10toT8a blr nol, 1kkino! ya n mol s0'y3ak
1 30n necHa Ttaria oflac ya bu 3on:

1) OWH 3anos 5151etablcla yorf~an boY3sachl?

2) YcHIMk 3anos 5151etaslcla yorf~an boY3sachl?

3) BesHINk 3anos 5131:erablcla yo?nl8an boYsachl?

2.2.16. AtallarT balanTn§:

a) 13246x2016 b) 11011012 + 11001 11
y) 173248+ 320169 #) 11011012 x 1 2

cl) 3047x257 €) 110112:102
2) 2041245:3215 K) 20111314x134

2.2.17. 1roclarr§ AalyTaiit OpTS,
a) 4340125¢21013-10110101, =

b) 214032A-328069+11101100, =
y) 204573 156:41305=

8) 1203013.: 20b+ 1440135 =
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a) 1232046x21 3 +3201537 b) (31217+4012115) : 2046
y) 12246x 213 +32013, $) (31257+40215) : 1036

ad 43225x201 3 +100101, c) 12031235:2013+1030516

1 AtalNarw balanns§:

142406+322106
14034,+ 21876,
102357+31463,
503248x 30128
2. 103426+40456 341016+1104506
5232 +2146, 1132104+1012314
3235A346057 1001111 +1001,
5062,-3038 132201354215"
3. Ten8Mk 10'8?n boYacH™an noTaYmTtnT8 ulytall sayslanéa
Tay”™mc!
a)1031 =208 b)201 42: y)2021 =33
B) 101 =34 cl) 301 =112 e) 132 =220

4 . P o'éblsWya ko'payunTb |aclyallanT wrT§
1) OWN vanou, 313letaslla

2)'ncbl\k $anoy, 3klsTazlda

3)Be3kHk 3anoy 313letasll a

4) 3akrUk 3anan 3l3rertaslcla

5. ATtalarT balannTs:

14326x2216 001 1012+111001100,
120329+11069 110100102+10100101.

2357 3057 11100011,xH001,

70628¢5048 13203313 :4223’

2040135231 4501564?:25017

6 Xona s0'5bllnycbllarwng yr~tcHs! ko'nweblita Yo2T8:

554603, 204234005, 2012102- 1111101010,; 90323702



Mayrmnw Tu${aHkarla$H mcbun cleba( 3ayollan:

1 8anop $18leTtadl cleb TTa%a ayllacl?;

2. PorTo n rapo2\$o 1 bo 'bnaan 3anog $1L\leralarlnln%/aramw
IwkmnNHNN

3 157430TT onVBbleTagayort%?
13-b0TT MckHK $bleTa(1a%l Korw 3KT yort%?
Lickkk 8arov, 3bleTasbla ao 3bl3kjan.yan\ LWrbiwy?
TohHk aanop, 81$ler=ticla ko paylnsk)aclyalAT 1wT%?
7. Hk X18e>recjed nornela necka xH yagat ag\mabk\sbl Tu TKT?
Be3kHk 3bleTacTa” $oncla ganc/ay ragarlar bor?

© N o g M

2.4-Mayrn: BO’bl14Y11YCHAIN1/IK ML OB8ABAT1
4.1. Bo MNT3H bel&llan

Ta'nl: Bulln noTtanHy 3oblar 10’ plartcla a. b nalliral 3onlar benl8an
boUsT. A8ar aT b 8a solcl iy bo48ancla siolcHy nol8a leruboYsa, b 30T
a30nTT8 boYnycblzl éeyllacH.

“Benl8an 3onnT8§ boYuychbl3l 1errt1T boYnychbl letrntclan ajrala
bIH3H kerak M: 18: 5<&5- 30T bo4nychl pgeylacH. bekT n3on 18nT8
boUnycbl3l eTa3. b 30T a 30nTTe, boYUumychbldl boY™ania a 30T b 8a
karraH yok! a3oT1 b 8a boYtacll cleylMacH ya a - b kab! yorllacll. (03]

a ! b yorny boYtnycHanlk Tnnozaball yorutcHr. Bu yorny (al b)
Ko’nT3HcK bo'l3a: aya b orasicla§l atalT eTa3 a ya b 3onlar orazlcla™
Tnno3abalT bllcHracH.

BoUtmycbanlk Tuno3abalTT§ x033alan.

1.Keflek3ly, 2. Anl151trelnk. 3. Tranrlly.
Teoreta. 1 BoYtmycbanllk TtunosabaH rellekslycr, ya't Har

uanclay rnalural 3on o’r - 0’218a boYTacll. (03]
Teoreta 2 BoUTtuychllNk tnnosaball anM3tTellkcHr, ya't a! b
na81 WrfTaya b lar uicHun b ! a etasH”! kellb cblaacll. (03]

TeoreTta 3dBo'HnuycHanHk TmnosabaH {ranrMycllr. ya4rl a 5b ya
b e c clan a ec kellb cbluacll.

a- 30T 48abo'Hn3a a=4 uyko’'nT3bl§a e8a. Bo'lnTa3sa - cbl?
Y Holcla3onT 4 8aboY8at3a 4 éan klcblk upldAilar Ho3lM boYacH.
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Bo’HnkH alowa(lan

TeoreTta: 1kkl™a boUbl3H alotaH. X 30T 28a bo'MT3bl ncHUN nTNg
o'nH yoruY10. 2, 4, 6, 8 rauarrfan blMan 1n8asbl rarvr ya elarml.

5 8a boYw3H aloTait. x BOT 58abo41T13bl ucHMN nnT§0’NlM yorny1
O yok1 5 rauanf blMan 1n8asbl rarur ya yelarlc/Tr.

4  8a boYbl3H alotaH. x 30T 4 8a bo’Huwsbl ncbun x 3onTT§ o'nll
yoruY1clao,1 oxils1l 2 l1arauatMan HosM bo’18an 1kl xonall 3onTn”, 4 8a
boU4bl3bl rarur ya yelarfic/r.

9 8a bo’lT3b alotaH: x 30T 9 8a boYbl3bl wncHWN nTnN§ o’ml
yorny1cla8l rauyanan ywHncHs: 9 8a bl rMT3bl rarvr ya yelarficHr.

3 8a boYbIzH alotall: x 30T 38a boTN15bl ncHun uTNg o’
yorny1clag8l ravarrilar y184nc/I51 3 8a birMT3H rarur ya yelarf .

25 8a boYw3H aloTtall. x30T 25 8a boYbl3bl ucHun x 3o0TTNe, 0’Ml
yorunYiclagt OXilll1 2 larasartclan Hosll boY8an 1kl xonall 3onnT8§ 25 8a
boYbl3bl rarvr ya yelarHcHr.

8 2a bo4blI3H aloTtaH. x 30T 8 8a boUbl3bl ucHuN x 30TTN8 0O’'M
yoruY1cla8l oxirst 3 Ta rauartgan boS11boY8an mcH xonall 3onnT§ 8 8a
boUbl3bl rarvr ya yelarficHr.

125 8a bo’HT3H alotaH. X 30T 125 8a boYbl3bl ucbun x 30nNTT8§
o’ yorvy1cla8l oxirst 3 la radartclan HosM boY8an vck xonall 3onTn§
125 8a boYbl3bl rarur ya yelarH(Hr.

n 8a bo4blsH alotall. $onnTt§ Oy o’nncla LUr8an rauarlan
y~Unc/13! yalull o’nnck Iuréan rauyarlan ywuncHs! oreslclagl ayTtTa 11
8aboYT3a 3HM 3o0nnT8 o‘rl Hat 11 8a boYTacl.

13 (1 18a), (78a) 8a boUbl3H HaflclamTurty alorall. 5onnTg§ oxirgl
ud/la rayathan 1boral! ncH xonall 3on ya uol8an rayanMangan WrM8an
sonlar ora3i(fast aykTta 13 8a (118a), (78a) boUYT3a 3HM 3onTnNg o’rl
Hat 13 8a (118a), (78a) boUTacrl.

YorTa Tasbuy,

2.3.1. a) Ouyilag1 3onlartng Aaysibln 5 §a soldW512 boYTacH:

312, 425, 551, 4454, 3210, 7462?

b) Owylcla8l 3onlarnT8 siay3l bin 4 8a, 25 8a siolclaszlr bodnacH:

940. 716, 6325, 187421, 67600, 9748, 34125, 21126, 4450, 72304?
2.3.2. BO'HT3b bel8Man a3o3an wpylcla8l sonlarnt§ uanéay 3onlar8a
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bo Mt3bl T arylans§:
2006, 1032, 14212.5604. 2001,5725.7254.8910,2345.
2.3.3. 192 3017n § barcHa bo'lnnycHMar lO'plartr yort§.
2.3.4. Cwyldag!l lntlalarT yaysfan To 'l L
a) A8ar 3on 2 8a bo'lNnza n Hilclauv 4 §a Haw bo'TinaclT,
b) A8ar 3on 4 8a bo'Tinza 1 HoMa n 2 8a Haw bo'Mnacf;
y) A8ar 3on 2 8a bo'Hntasza u Hollla 4 8a Miat bo'TinTaycH;
8) A8ar 3on 4 8a bo'Hntasa 2 8a Haw bo'HntaycH,;
2.3.5. a) Cwyléaél 3onlartn§ uyayslan 2 uolcHub12 bo'Mnacft:
10312, 21425, 5532, 4400954, 343210, 740876627
b) C)uylda8l $onlarwing uayslan 3 8a solcMysl2 bo'Mnacl:
10312, 214225, 55326. 44010954, 343210, 74087662 ?
2.3.6. Bo’HT3H bel§ManS8a asozan uwnyldegl 3onlartng uanclay
3onlar8a bo’M 13bl T arylans:
1004, 1023, 2361, 1421, 5601, 2003, 5723, 6254, 5910, 508, 2305.
2.3.7. Pnyléa8l sonlartTt8 saysfan 11 éaYolcNugl2 bo'Mnacl:
15312,214225,5532633. 44010954, 3432144, 740876 2
2.3.8. Owylclaél 3onlarnt§ yaysfan 9 8a so0l(J/1y3l2 bo'Mnac:
120312, 214225, 553626. 44010954, 3432510, 4087662 ?
2.3.9. Pn>1da8l 3oblartn» uaysfan 13 8a yolchazl2 bo'MnaclT:
120312,214225,553626, 44010954, 3432510, 4087662 ?
2.3.10. 2unylda8l sonkrnt™ saysfan 7 8a uoldius12 bo'MnaclT:
1 120312,214225,553626,44010954,3432510,4087662 ?
2.3.11. Har sanéay nallkal 3onTt 4n, 4n+1, 4n+2, 4n+3 ko’nt3bléa
yo21s Tn TkTMN 8§ It 13bollans.
2.3.12. 2X3X5X7X 11 30otéa necHa LUrM boYnychbl bor?
2.3.13 .Bo’MN13U bel8Man8a azosan unyldaélsonlarntg sayslan 7 8a
, 118a, 138a, bo’lM 13bl T yayslan bo'Mnta3f8lr arc]lans:
1034.1023,823603,14291,58201,20504,57234. 500549, 920936,
238 6008, 239470.

Mayrnt tns(aHkartlasb ncbun clebal 3ayoHan:
“: 7”Na “* 7 belwMMannt/aww ayuw?
Bo Hnuyckanlk tuna$abalnt% xo3sblant aylin%?
2 8a bo 13k alotaHT ayHn%?
5 bo M 13k alotalT aylt®?

WD e
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4 1Ll 25 $a bo N 13k alotalT M3kunHNN%?

3 \a 9%abo T3k akTaHT ayn8?

711,13 la%a boMT13kNT8 w taTy bel sl ayinn%?
50,125 lar%a boHT3kNT% ntnTry bel§lsbl aylin%?

0 N O O

4.2. Bu(un noTtaniiy $onlar yl18'wch$l, ay|rras ya
Ko'pay!Ta8TT§ bo'lnuycHanH§!

Atallla ko'ptcba uwilcla8l 3ayol 1u8Ylacl: YI184ncH (ayTtna,
ko'paylra) benl8an 3on8a boTinacHrm yokr yo'y ekanH”T uanclay
anlylabb tn Tk T? Buncla benlacM8an Jayob umyMa”lioretalarws blH3bT
(alab slMacr.

Y18’tclrT1& bo'NMnuycHanM§! baglcla

Teoreta. A8ar Har bir uo'sHMnychbl nallra! 3on n 8a boYTt3a, n bolcla
nlar y18’tcl51 HaTt 3HM 3on8a boYracl.

2 uo’3bMunycbl ncbun 1o’8’n bo’Mb, nV n lacbekl s0'3HMnycbl ncbun
bat o’nnH.

Aylrratn8 boYtnycHanH§! bau™a

Teoreta. A8ar aya b 3onlan n 8a boYrt3a, ya a > b bo4sa, n boléa
(a- b) aytna n 8a boYracrl.

Ko'payltatn 8§ boYtmycbann§l baulda

Teoreta. A8ar ko’payltaTn 8 korpaylllyYcbllanclan bln nalural 3on n
8aboUt3a, n Idiclabylun ko’paylna ]nat n 8a boYracW.

M: 24 «976 «305 | 12 cbunk! 24 | 12.

Teoreta: A8ar ab ko’paylracla a ko’paylUycbl nallkal 3on 17 8a,
b ko’payllychbl nallkal 3on n 8a boYt3a, u bol(la ab ko’payllna Tn
Ko’paylraga boYracrl.

M :24 36 ko'paylra 12 -9 paya'rt 108 §aboYtarl, cHunkl

241 12 36! 9 => (24 «36) | (12 m9) => (24 =36) ! 108

Teoreta. AMar yl8incHcla yo’sblluycbllarclan bin 7 8a boUrtrasa,
uol8an uo’3KMunyclar esa 7 8a boYtsa, n boMa bulun y184ncll 1 8a
boUtraycll.

M: (34+125 + 376 + 1024) * 2 no*0’§’n, cbunk!

(34 + 376 + 1024) ¢ 2 ya 125 =2

Y184ncHTng boHnuycbanH8!l Hau~a wtntlasb8an Teoretart
kellrarTr:
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TeoreTta. A8ar aya b 3oblart nallifal n 3on8a bo'l«ancla cbluaclgan
folclialar y ~ *1cii3! (r]+ r,) nallkal n 3078a bo’Mn3a n Volcla (a + b)
y18’tc/1 Haw nallfal n 3o01™a bo’lMnacrll.

Ko'paylratn 8 bo’M713bl baskla utwtlMas™an leoreta (B. ~3ur)

Teoreta. A™ar aya b 3oblart nalwal n 8a bo‘l§ancla uolacii8an
Yolcluylar ko’payltasl nawral n 8a bo’lMn3a n bolcla a = b kKo‘paylta
nawra] n 8a bo’Mnacll.

13bol. TeoreTa sbarH™a korfa a=n4 +r1 (1)

b=n! ya(r]*r2=np (2)

Bu Ulyta (larnla b 8a yo’ysak

aeb= +r)(n! +r2d=n (nu! + 41%+ 1»™+ r] er2=n (Nu* + yr2+
+(r)+ np = n(nu(+ ur2+1r,+ p) (3) #

(3) (a b) nalllra! n 8a bo’lMnacl], ya’t (@ b) * n 13bol bo’1dl bl3bbn
leoreta cHekll n la ko’payllyebl bo’18an Hol uclvwn baTt ya o’nfl
bo’ltra8an bosHuya 3anoy 513letalan wuclun bat o’nnll ekan§lr
ynyonéaé! kabl Bbollas3H TmM TKT.

YoxTta tasHy
2.3.14 . Yu,'tc/13bl blzoblatazéan, ynylda§l 3onltT§ 2, 5 3 8a
bo'MT3M yokl bo'Mnta3Ngrl ko'rsaHne;:

a) 60+120+24; b) 75+300+150;
y) 375+3150+7125; 8) 480+2400+1680.
2.3.15 . Ko'payin3b aTtallTt balarrasclan LWnb, uynyllasdl
Ko’payltalart 2 8a, 4 8a, 3 8a bo’lM13M - bo’MnTtas3M”™T arylans:
1)144x7 2)123x280x50; 3)97x504x225.

2.3.16 . Ayt3l aralant balarrasclan LWnb, 360-144, 946-
540, 30240-9720 aylrtalannt& 28a, 38a, 58a, 98a, bo'lMT3bl yokl
bo'Mnras3nginl aralans§.

2.3.17. Har vangay bullln n> 0 ucbun 11”7 1x 12" 1

Mbclatn8 UlytaH 132 8a bo’lM 13bl 1 13bollans.

2.3.18 . Oo0’3blsb artallt balannasclan Wbclaning salytall 4 8a
bo’M73bl yok! bo’MntasHgIN atulan&:

a) 284+1440+113; b) 284+1441 + 113;

C)284+1440+792224,; d) 284+1441+113+164;

2.3. 19. Har sanc3ay nalllra! a3on vcbun
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[a3+(a+D)3+(a+2)J * 3 ekanM8lw 18bollans.
2.3.20 . Y18 1MCUSIM blsoblata5clan, uwlcla8l 5onl1rtn8 4, 9. 7 «a
bo'HW6H yoklbo'HntasH~n! ko'r$alrs:

a) 1260+6120+324; b) 77+195300+140;

y) 3753+3150+71235; §) 480+2400+1680.

2.3.21 Ko'paylnn3sh atalt ba)annabclan LWnb, uyuykla8l
ko'paylrta larnl7 8a, 11 aa 13 ~a bo’Hrmn6bl yokl bo’HntasH”N 1w atalan&.

1) 144x7 2)123x390x105; 3) 77x504x260.

2.3.22 . AyIlsH arallant ba)arra5clan LlUnb, 360-144, 94675-5450,
35140-9219 aylrralantn848a, 258a, 88a, 78a, bo'HWO6b, bo'HnTa5M&1T
awslans.

2.3.23. Har yanéay bullln n>0 wucbun 7 7"+l x 13 ~n+]

1roclantg Llyrtal 91 8ablyMt3bl 1 15bollans.

2.3.24 .Co06blob ataHT1 bajarmabclan 1roclant8lly Ta 11 88abo’HrHEbI
yokl bo'Mnra5H81M1 anlalank:

a) 284016+144010+113006; b) 23 284+143441 + 11072;

C) 284060+144010+7922002; 4) 2800+144080+113008;

2.3.25. Har yané”™y nalllra! a 3on ncbun

[ax(a+1)x(a+2)] ¢ 6 ekanN§lll 1$bollané.

Mayrun! wun3(aHkaTtla$h ncbun clebal sayollan:
“r7"N\a“* "belwWarmm%/aw bt aylin%?
Bo Mntckank tunosabalntg xo33blant aylin%?
Bu(nn notardpy sonlaryuy tc N 371$ bo Mnu\ckannN%t ayw?

4. Blvn notandy $onlar ko'paylta$tiuy bo Unn\ckanU
kaulcla%lleoretalarr ay(ln8?

5. Ko 'paylWlartw, bo HnuyckanH8r kauyl(la%l wututlaaiwan
leoTeTa T ayin%?

Bulun notandpy 3onlar aynta3tT8 bo nwckanlwTt ayn%?

7. LW3oblatasgan 284+113+1440 nt% 4 %a boWT3K Yyok\

bo nTas3lw, T aynu,?

w N e
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4.3. Tub ya turakkab 3onlar

BoYnYcHrMar 30718a uarab nalllal 3oblar oaslcla Wb ya turakkab
3oblar Tae] yllracll. Benl8an 3onnTt8 boYHwuychbl3l 3bn 3onéan kana
boUYta8ar wucHun mntn8 boYmycblan 1lo'plart cbekll. M: 36nT8§
boYmnycbNan lo’plar] {1. 2, 3, 4, 6,9, 12, 18, 36} cH.

1 30T lnb 30n bart eras, turakkab 3on Hart etas, cunk) ntng
bra§ta boYuychls! bor.

Ta’nl: BoYmyclMNan 3ow lkkHa - blr ya 3Hu 3onwn8 obo4Y8an
nalvral 3on lmb 3on éeylacH.Mazalan: 17 3 0 T lub 30n, cHunk! nwn§ rauar
Ikkka boYnycbl3l bor 1lya 17

Ta’nl: BoYumyclMNanwne, 30T Ilkknaclan orfa boY~an nallkal 3on
TMrakkab son éeyllacrl.

Mazalan: 4 30T TUrakkab 3on, nnT8 mncbla bouinychbls] bor: 1, 2 ya 4.
Benl8an 3on8a karrall 3onlar cHeksl2 ko'p. Masalan 4 8a karrall 3onlar
cleksl2 yalort bos!l yfacH: 0. 4, 8. 12. 16, 20, 24,... Bn ualorclagl NaTtra
3onlar 4 8a karrall boY”art mnclivin vlar x = 4 4 Fortmla yoréarréa Hoasll
ultsbl TM TKT .8onnT8 TupM8ka dolr leoreTa:

Teo’reta. A8ar xHyony p 3ow Np éan klcblk blrola b
3on™a boYrrasa, nlblclap-30 1 Wb 30n boYacrl.

Yorta tasHy,

2.3.26. 199, 267, 389 ya 437 3oblan oaslcla lvb 3onlar borrt? Onlay
mnl blMan aralang;

2.3. 27. Ounylda™ zoblarT lub ko ‘payllycbllar8a kanoTk yoyMtasTt!
Y021M8s:

24,81,96, 125,400, 680, 1001,3125, 10000, 2526.

2.3.28. 6,28,496,8128 3oblant tTnkatral 3onéebalaslMTn TkTrw ?

2.3.29. Kelra - ker Ikkka Ju malural 3onnT§ ko’payltasl 8 8a
boYbl3blw 15bouans.

2.3.30 . A8ar pya 8p:+1 3onlar oraro lup boYsa, p bl NepT8.

2.3.31. BIr - blnéan bIr8a rary, yMnyYchbl lfayal blna lmb 3oblar )ull T
borMginilsbollans.

2.3.32 . Idlakeina- kel nalural 3on o’raro lnb ekanrglw 13bollans.

2.3.33. n, N+l ya 2n+1 soblar Jull - ull bllan o’raro lub ekanm§lw
Ko'r3aHn§.
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2.3.34 .<Buykla@Narnws§ uaysMan rubekanf/NNlyayaysfan tTurakkab
3on ekanrginl yslay manl blMan aty'!ang
324. 831, 926, 1125,403,620, 101,325, 1000,2126.

2.3.35. Bo’HT3H bel8Man8a azosan unmyMa”MNart”™ boUnycHMan

30 7T anlalang; 104. 103, 261, 421, 501, 203, 53, 254,510,508, 23456;

Mayxnt Tns(aHkatlasb ncbun clebal s3ayoHan:
Bo TinnyckanHk tuna$abaln 7% xo83alanT ayin%?
(Oanclay $onlar wb $onlar cleyacr?
Oarnclay 80nlar Turakkab sonlar c/ey/lacA?
5o0nnT§ 1mpH%Lua clolr (eo fe Ta 1 aylin%?
Eralo8/en % ‘al\bl T 1u8kunHNN%?
11%a boM T3 bel%l8w ayn8§?
50, 125 la%abo W T3kTWw, uTw TY bel%lsrl ay(1%?

N ook w D

4.4. En« KaHa ntnunHy bo4uychbl ya En« Kioblk ntwwy karrallar
(E K VB ya EK1X)

1kl yokl bir necHa sonwn§ Har bln boYracH8an sonlart 3Hu
3onlatt8 nturty boYmychl3! geyllacH ya nturty boUmychbltn§ eng
kalas! en§ kalla nTnrty boYmychbl ieyHacll.

aya bs3onlartr8 en8 kana ntnurTty bolUmycblsl O (a, b) bel§l bMan
yoxTacH.

M: 0(140, 80, 120) = 20

Ta’'nl 1kkl 3onTn8 en8 kama MTnrty boUmychblsl bir boYsa, n 3onlar
o’xaro Lb sonlar cleyflacH 3 (18,19) = 1

Teoreta 1. AS8ar lkkkl3ontn8 bln lkkTcbl318a bo4Tt3a, klcblk 3on
bn lkkl3onTn§ en§ kava nTnuTny boYmychlsl cleylacH ya’'r

b<aa*bbo4Ysa == O(ab)=b

Mazalan: 3 (48, 12) = 12

TeoreTta 2. A8ar lkkl3onnT8 bln lkkTcbl3l8a bo’Mntasa, blnnchl
3onw lkkTcbl318a bo4y8ancla8l uolcy bMan klcblk 30nTN& eng kava
ntnrty bolmychblslsHn lkkl3ontn8 Hart en§ kava ntunrny bo4mychlsl
boYacH:

M: 3(90, 24)=? 90=24 m3 + 18

O (24, 18) = 6. Oetak O (90, 24) =6
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Yeylc! al8oriitk

Al8onlT Ta 'HT uwolcla abosllla ba3anlac/i8an aniineHk yok! al8ebnk
)arayoncllr. Yeyklc! al8onlrt ke(ta - kel bo’M3b oruall lkk] nawra!l
50nnt8 EKYB 1Ml HOpls3 bo'Hb, uwnylda8SlcHa 1$H ywurHMacH. 8ontn§
kalas$lnl klcbl§18a boMnacl. KeyT klcbl§lr 1- yolclaua, 1-aolcM8YUT
2 - solcHuya, 2 - f01cl8Yr 3 - yolcHuua ya Hakaro Ne yolcla 0 Hoall
boY&uncla bo’M3HT éayoT elln$H kerak. Ana 3Hu 0 uokMuéan okMn&l
folcly, ya’t solciy 0 bo’l18ancla8 boYumychl ber[™an sonlar ncHun en§
kanantnurty bo4Ymychbl boYacll

BdHnuwycbl  Bo4nychl 'II;(;'Z:I/ICFEFIZ (7o~ b0§ll/i:: L]
a b q r a=by +r,
b r. y2 ) b=r,42+r2
r. 2 W r3 r= rMa+r3
2 r3 u4 r4 M2=r344+r4
LA u, r rne=r... YN
Mo M u,,H 0 = T.9M%

AS8ar lkklla$ontn8 EKYB 1 1loplb, $m $on bMan 3-50nTn§ EKY1B
lOpl3a, bu lopN8an EKYB wcHala 5ontn§ EKYB (ene, kalla ntnrry
boUnycH151) boYacll. $/n yo’l bMan ko’p 50nlarng Mat en§ kala
MTUTTY boYunycbl51T FOpPISH TM TK T

En8 kkblk nturTty karraf (bo4tuychbl) (EK11K)

BerM~an 5onlarnt§ En§ klcblk utnnHy karral (EKYK)31 cleb, u
5onlar8a bo’Mnaclan nallral 3oblaTtTe; en8 klcbl§1Ma ayTlacll ya

K (a, b) ko’nwsbéa yorMacrl.

12 ya 16 $onlan8a48, 96 ya bu $onlarnt§ ko’paylrabl Mart bo’Mnacll
yabu ko'payltanTt§ blr necHatana ofrn$Mclan MNosl bo’18an 50nlartng
Mart barcHa51 bo’lMnacl, 1ekT b bo’ltacl8an 3oblaTtTe. en§ kicbI§l 48,
éertak.

K (a. b) = 48

M: 20. 12, 16 Sonlarwn8 en8 k1cblk nTurty karraf3sr!lopaylk.
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20 2 12 2 16 1
10 2 6 2
5 5 3 2
1 1 n 2

En8 kkblk ntnrty karraHt loplSHcla barcba Wb ko’payllycbllartng
ynson clagalan ya wuniturty boUra8an Wb «ko’payvruycbllar
ko’paylt laH

K (20, 12, 16) = 5-3-2-2-2-2 = 15 24= 30 m8 = 240

Xnckl 3 50nlarnlng en8 kalla utmnrty boUuycbl (EK.nB)T
lOprouychl bo’l$ak, yusoncla8livb ko’payMuycHMNarnts wtnrrylantng
Kloblk claglatbllll oHb ko’payHrartr. bosll bo’l8an ko’paylta 8Hu
50nlarning, En8 kaia nturty boYmychbl ( EK.nB)51 boYacH.

ya't 0(20, 12, 16) =2 =2 =4

Yorta TtasHy

2.3.36. Pu>I(a8l 3oblarTlvb ko'paylllycbllar8a kanotk yoynta$rl

y021N8s:
a) 1602,1752; 8)469,1053;
b) 9295, 2560; (1)17593,9660;
y) 3463, 5249; e) 91219, 134427.

2.3.36. (“ny™aH,! 3oblarnte en& kalla nTntly boYmychblsbl ya en§
Kioblk ntw 1y karrall3t! bmn 3oblart kanotk ko’nt3buya kelllnsbé&an
roychblatb loplrs:

a) 144 ya 360; (D 1260, 2310 ya 1995;
b) 512 ya 2688; e) 1980, 720 ya 936;
y) 1560 ya 6160; }) 1320, 9960 ya 660;
8) 105, 350 ya 455; 238, 266, 413 ya 329.

2.3.37 . EykMc! al8onutclan lNoy<3alarb, $onlarnt§ en8 kava ntTnurrty
bo’1nycblb1Ml KO pT§:

a) 360 ya 792; 8)45469 ya 41033;
b) 1995 ya 1260; 6) 17593 ya 9660;
y) 2263 ya 8249; €) 2993219 ya 1114417.

2.3.38.1kkka kelra kel nallkal 3on o'raro Wb e kanH”1l8bollans.
2.3.39 .n, n+l ya 2n+1 3onlar]u/l - Jull bllan o’raro b ekanH§!r

Ko’rains.
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2.3.40. 320 layonpg’ou, 240 laolra, 240 lakonre! bor. Bu narzalaru
leng lausHnlab ko'plblan necHT 3oyp’alayyoHasH tm Tk 1.

4.5. Murakkab 3on”a bo’lTn3b alotallan

6 fga bo’MT13H alortan: x 307 6 ga bo’M713bl ncHun n 2 ga Hat. 3 ga
Hat bo’HT13bl rarur ya yelarHcHr.

12 pa bo’HT3H alortall: x 301 12 ga bo’M13bl ncHuNn n 3 pa Har, 4 ga
Hat bo"HT3bl rarur ya yerarllclTr.

15 pa bo'MT3H alortall: x 307 15 ga bo’HT3bl ncHun n 3 gaHar, 5 ga
Hat bo’MT3bl rarur ya yelarHcrTr.

Mwurakkab 3onga bo’lT13H alotallan ro’yxaHt clayor ellnsH
TmTkln. Warntg ntwtNasHras! ymnyldaglleorera</ir:

TeoreTa: blalural 3on tMrakkab 3on n = bc ga bo’HT13bl ucHun n
3on b ga Hat, cga Hat bo’M13bl rarur ya yelarllclr, buncla b ya c 3onlar
3Hungaykn mlar ucHiun 3 (b, c) = 1.

5Hut eslalarrn2kl, bn leoretatr ko'p Tarla uyo'MasH Tm TKT.
Mazalan,

8on 60 ga bo’HT3bl mcHun ntng 4 ga Hat. 3 ga Hart, 5 ga Hart
bo’HT13bl rarur ya yetrlicHTr.

YorTta Tasby

Masala. 1548 ya 942 3onlan 18 bo'Tlnacllrr?

Yechbl3b: Ayyal 18 ga bo’MT13H aloTtaHT Hocblayrtr:

8on 18 pa bo'M713bl ucHUNn ntng 2 ga Hat, 9 pga Hat bo’Mt3bl rarur
ya yelarllcHr.

M Ta ncHun 2 ya9 sonlan lanlan€l? Buuncblgan, 2 9 = 18,1kkrcblclan
2(2, 9) =1, ya’t 2 ya 9 3onlan turakkab 3onga bo’HT13bl Haalclaml
leoretaTt yanoallanHracrl.

2 pa y@9 pa bo'Tt3H alorarlanclan loy<3alarb,

1548”™ 2 ya 1548 2 9 cleyrir. DeTtak, 1548 ¢ 18.

942 ! 2, at10 bu 30n 9 ga bo’HntaycH. Oertak, 942 307 18 pga
bo’HntaycH.

2.3.41. Bo’H3HT balartrazéan LWnb 6075 ya 13860 3onlan 45 pga
bo’M t3bl 7 kO’r3alna.

2.3.42. 8onTnpg kKubblan sHM 3onTng o’rlT ayksak 6 gabo 'MT1T13bl T
BBboHang.
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2.3.43. Erw, kava nTunrty bo'lmycbl5l 24 8a, en8 klcblk nturty
karrarls! esa 2496 8a len§ boYsa, 3Hu 3oblarT HOpTe;.

2.3.44. EN3oblasblart balannasclan uays! Mocblar 15ua bo’M 13bl T
15borlané:

a) 150+225 b) 28422+22050

V) 2808+6500+1875 §) 5040+8310+750

2.3.45. Ouny~a” 3onlarnt§ EK LW ya EK1)XX lantkOprT8§.
a) 72 ya 108 b) 588 ya 2058

y) 548 ya 386 8) 536 ya 1024

2.3.46. Kelta-kel4 lanalllra! 3onnt8ko'payltas! 24 8abo’M13bl T
15bollans.

2.3.47. Bo’l3Hnl bdprraszéan: 2838, 22350, 10062, 22344, 115992
3onlanclan 18 8a bo'ltacl8an]ant ajramb yorT§.

2.3.48. [n(n+1)(n+2)(n+3)] Hoéa 24 8a bourl5binm5bollans.

2.3.49. {(\/m e AO (4m+15n-1)} Hocla3 &aboYtacHrT?

2.3.50. «661, 1261 ya 853 3onlan oraslda becb bo’lra8ancla blna
Turakkab 3on tay|ucl» nkntlascHuylan8 yokl tkor uyfT§.

2.3.51. BoY1l3bT1 balarra8an Holcla arHukn”:

a)75x33x4 b)9135x61x387; y) 39x22x165

Ko’payuna”™r 45 8a bo'ltaclHt?

2.3.52. A={17254, 2997, 284. 1440, 79272} HO‘plarclan bo’H3bLu
ba)array LLnb,

a) 128a «karrall; b) 188a karraH;

y) 36 8a karrall bo’lra8an 3onlarclan lbora* 4137 HO’plarlarw
agann”.

2.3.53. Bo'M3bT1 balarray lunb arylans§:

a) 264x138; b) 360+285;
y) 225-75; €) 360x265;
cl) 183x530 cl) 546 x2345

Ibclalartn8 Ulytan 15 8a boYtacHrr?
2.3.54. 12 k8 olrta, 24 k8 anor ya 36 k8 nok bor bn narsalarw len§
layglrlab, ko’p! bMan necbla 3ayan>aloylasHin5b TMTkmMn.
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Mwng(auyn 1$H W p$bing’1

. Owyléa8l 80nlarnlng saysMNan 9 & ya 3 8a uold$l2 boTnacrt:

243312, 144225.6553626.44010954.3432510,40817631 7

2 . <3uykla8l 50nlarnt8uyayslan 138a, 7 8a, 11 8asolcusl2bo'Tinacl:

220412,234245. 554627. 44010954, 343251,387662

3. Ouylla” 50nlartw2, saysfan 7 8avolcHa$12 bo' Mnacll:

130322. 215226.6553726. 44010954. 43210, 407362

4. Har yanéay nalliral sont 5n. 5n+1, 5n+2, 5n+3. 5n+4 Ko’'nt3bléa
yo215H Tu Tk TH 8 It 13bollans.

5. 2x 3><7x5x 13x 11 3owéa necba UMM boYunychbl bor ?

6 . Bo’MT3H bel8MNan8a asosan uyuylda8l soblartn”™ saysfan 7 &a,
118a, 13. bo’M13bl T say3Nan boYHmnasH”T ardlan§:

3036,5026,23603,270291,68211,40524,57234, 400449, 920936,
238 1008. 34078.

7. ¥Y~NUncnsw blsoblatazéan. suy)cla8l 3onlrnt§ 2. 5, 3 8abo'MT3M
yokl bo'lMnTtabM8lr ko'rsaHn”:

a) 260+1230+234; b) 715+3040+1506;

V) 3735+31450+71325; §) 4280+24020+16810.

8 . Ko'paylnsH atallt balarraz<3an Turlb, umylcla8l ko'paylrtalarwu
2 8a, 4 8 3 8blYNwsH - bo'Mntas3N”™T awylan&.

1) 344x7  2)4 123x7280x150; 2)97x5004x2205.

9. AyT3b aTtaHanrt ba)arrabdan Wnb, 360-140, 945-540, 30240-
9720 ayntnalannt8 2&a. 38a. 58a, 98a, bo'TlT3H bo'lMnTta$Mgrl
aTylans.

10. Oo0’3blsH aTtaHT balarrasclan Hoclant8 Ulytan 2 "a blYMT13H-
boYrrasn~rt aralans:

a) 1284+14540+1713; b) 2864+14741 + 1143;

C) 1284+140+7924; (1) 2854+14741 +113+164;

[I. ¥Y~Unc/isbl blzoblataszéan, unyldat $onlrnt84, 9, 7 8aboYbl3H
yokl bo'MnTasH§lw ko'r$aHns,:

a) 3260+51120+2124; b) 77+195300+140;

V) 33453+30150+712215; B) 4800+24040+16880.

12. Ko’ ’payHnsl atalTt balarrabdan Wnb, ynylda8l ko’paylralart
7 8a. 11 8a, 13 8a bo'Mn15bl yokl boYwta$HE§ILL a T4 lano,

1)6144x7 2)6 123x1390x105; 2)154x5004x2600.
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13. (7o'sblsH artalw balartazclan lfoclantg, ylyta ll 8& bo’MT3H.
bo’Mnrasn~n) ara™n":

a) 2816+144010+1106; b) 23 284+1441 + 11052;

C) 28400+1440+79202; c) 280+14480+11308;

14. Y18 InclBlnlblzoblatasclan, ymylda8l $oblrnt84, 9, 78abo'HT3b
yoklbo'HntasH8Ir ko'r3amns§:

a) 4260+31120+2124; b) 79+195800+140;

V) 36453+32150+712215: §) 6800+24340+16880.

15 . Ko'payunsb ataHT1 balama$clan lmnb, unylda«l ko’paylralart
7 8a, 11 8a, 13 8a bo’lMbl3bl yok] bo‘ltTras3M8rl awuylans.

1) 26144x7 2) 56123x1390x105; 2)4154x5064x2600.

16. Oo’3blsb aTalT ba)artasclan foclanTt§ slyTtam 88a bo’Mbl3H
bo’lrTa$H §1larulans:

a) 52816+143010+1196; b) 28284+1431 + 11052;

C) 72480+14410+79282; cl) 2830+14780+11308;

17. 1kkka keuna- kel n>q nmallkal $on o’raro b ekanH”1 13bollans.

18. (Juylda8Nat718 says3Nar! Wb ekanH8IT ya yayslan Turakkab
3on ekannglinl uylay n3n! bMan arylang

1324, 8431,9626, 11025, 4703,6320, 1091,3325, 10001,2123.

19. Bo’lMbi3b bel8Man8a azosan umylclae;Marnt§ boYuycHMNan 3owT
anlalans ;

1054, 1033, 2061, 4211, 5021, 2033, 573, 24,511,507, 236;

20. Owuyléa™ 3oblarbl lnb ko'payllyeHMNara kanoTtk yoylTasTl
yOrT§:

a) 1702,1352; 8)4619,103;
b) 9285, 25160; d) 1753, 960;
y)34063 ,524409; e) 9121 , 13442.

21. (Buylda8l 3onlaTrg en8 kKama uTtTurty boUmychblsbl ya eng
Klcblk nTnrty karraHslMl by soblart kanoblk ko’nT3bl§a kelunsbclan
loyclalatb lopT§:

a) 146 ya 366; 6) 1270, 2330 ya 1935;
b) 5102 ya 2588; e) 1960, 7210 ya 9236;
y) 1565 ya 61260; 1) 13420, 960 ya 662;

§) 106, 352 ya 453; 2338, 2606, 4103 ya 322.

22. Yeyklc! al8omummclan Foycblatb. 5oblarnt8 en§ kava ntnrty
boUnychbl3bl KOpTS:
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bo

a) 3601 ya 793; §)45464 ya 41037;
b) 1595 ya 1240; d) 17543 ya 96660;
y) 223 ya 8248; €) 253219 ya 16417.

Mayrnw Tm8(aHkarla8H vcHin 8a\ollar:
1. Oanclay3onlar o'raro (nb 3onlar Aeyllacn?
2. AS8ar /W0 3ontng b T rkkrcblsr*a bo 'Hnsa kxcblk 3on 1Ta
lacH? Kalaswobl ?
Yexl/clal%orHTw aylnwy?
1kkMa, nckla 3onnt% EK11B /uanclay FOplacH?
1kkMa, ucblasontng EK11K pganc/ay FOpllacH?
15 8a bo T3k alotallT aylt®?
12 8a bo N 13k bloTallT aynu,?
45 %a bo HT3V aloTtallt ayHn%?
Mwurakkab 3on~a bo H13 blotallT ayHn%?
10. 105 ~a bo NT3W a/otal'n/ kellnb cbluyart®?

© ©® N O U AW
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W-BOB. 8K TUBHW CHA8LW 1 KEMCAYTX18H
3.1-Mayru: KAT81CXXAb 8()KbAK YA 11bAK 118TTA
AWTMET1IK AMAbBbAK
1.1. Ka8rlanH*ayuyo3la8b. Kablonal 3onlarw 10’3bl3b ya ayT13b

1.  [AB] ya [DE] ke3talar benl8an bo43t. [QE] 7 blrMk ke3ta éeb
Yabul ylllb, nwin8 urnnMNA~T1 e blMan bel8Mayrtr. ANar [OE] kes3ta [AB]
8a K Talia JoylasHsa. |AB]=ke boYac'l; ak3 HoMa [BE] T n lakon”ruen!
boYaklar&a boYartr, [OE] nT8 n-boYa&l [AB] 8aT1 Ttalla JoylasHsrT,
n HoMa 1ABl1 = —neboqacl'l. Btncbl HoMa IAB! nrunlk nalural 3on bllan,
Mckrebl HoMa-kasr 3on blflan Hoclalanad1

T
Ta’'nl. — ,me20neN ko’nT3M a yorl™an 3onlar kasrlar éeyllacrl.
n

131al8an bullin ae 2 03onw MNart kasr kKo’nTsbéa yo21sH Tn Tk T.

15 O
Mazalan: 5w~ , 0 1T — ...
3 2
T P
Ta’nl. AS8ar Ty=np ,boY3a, n VloMa " Kasr 7 Salen&

kucbn éeylach, ya't (VT— pj(nu.l, -np-=> I. B').
n g n <
Ten§ kucHMMk (~) TmnosabaH ekylyalenllk Tunosaball bo4Y8anrs§l
mclhlun, n barcHa kasrlar 10’plarTTt 3tiar8a agarc/l.
Ta’nl. Ten§8 kmcHM kasrlar 37 notanily ralSional 3on éeylacll ya
barcHa notanHy ralsional sonlar 1o’plart <30 blMan bel8Manach.

I
Teoreta. A8ar 11 < np boYsa, 77 < B boYacrl.
a

OeTak, <Véa “kkbl K” TMNO3abaH o’rmaH18an, ya’'n! (30-l:arl:!blang§an

T 1
Ta'nl.r=—r1 =£ ralstonal 50nlartn§ yuy’HkMN3l éeb,
- A
3Hm%éay rralsional 3onSa aytaért, wu r=—T——8—t—U—D len§, ya’w
+
e, =M, p_Tatmp L]
n A ng
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Kablo’na! $onlarw xo88alan:

roarreO0 r+r™M+r,)

2°.(Vr,,r2r3e OQ[(r&rd+r3=rk(r2+r3j]

Ta’nl. yar, rational 50nlannt§ aylrtraslr, - r,=r cleb. sHungay
ral5l0mal r sonwa aylllacllla, n r + r=r( w sanoa{lanvracrl.

A8arr >, boUsa, nbolpar, - r,=r aytna Har clomn tay)uc! ya blr
Ulytatrdir.

bloTan”y ranona! 8onlar K)'plaTTT8 xo5%alan

1°. <30-cHek512 ya 3anouyfl.

2°. <D larllblangan.

3°. 0 021cH 1o'plar.

Yoxrna tasHuy,
3/1.1-111801 5Sonlarnlbx1Li051ans.
7 5 15

13
b) ya— 3) — ya—;
21

-
a) —
8 18 12 28

5
— w
6
3.1.2-111801 KasHarT o”3H lammbicla )oyla$HMnns.

3 _3 3 3 2 8 _T 56
a) 29’ 8’563’ 163’ 319’ 3’ 13’ 197" 73"

3.1.3-111801 TauoSlan&.

2 7 1 15 4 7 5 1
a — ya--—- M Ya n 5 —+ — w ~+ —

9 15’ ) 6 18 ;9 12 3 2
3.1.4-M11801 KasHarrn uo%bIns.

1 14 3 9 21 8 ns5 7
a)-—t—; y) 17+~ 3) - - ) 2—H—;

15 15 14 28 22 11 9 12

3.1.5-11801 (3yicla8l ral®onal 5Sonlart Lo'5bing ya uaybl uonmnéan
foyclalan8awung)2t  LsHunHNNA.

5 3 2 /5 11 04 L7 1 K
a) — b—-1- y) (4—+=)42— $3—b(—H+H)
9 35 9 8 8 4
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a)2— +15— +7—
23 15 23

e 2+1—+3— +7+9—
11 22 22

635 +214+93 4429 410,

)

26 4 13 52 13
3.1.6-NWOL Aylrraw bl$oblang
a)~--b)~~ — 5)17— -6 —c/)16—-12—
3 8 60 45 15 6 9 12
3.1.7-11lU801 1roclar u~ytalTtlopTs.

3 3 5 7
) 2—- 5—+1 — V) 18—+ 16—25 —+ 17— :
4 6 4 4 5 8 10

5) 25—-8 —-12— -2 — ;
9 4 12 18

3.1.8-1111801 Ten§laTaTt yecbina.

(1 (
a 2 1— +3— =5
18 27 54
, XN\ a4
9 _ -
V) 5+ 12 \p- ~ 15

3.1.9-lU130 Tockm Liytall lopTs.

82— 1—+3— \VfBLiEX Ei.ql
4 6 4 4 5 8 10

3) 23— 8 —2 — -2 — ;
9 4 12 18

3.1.10-1lU8O1 a nT§ uanclay Llyra*lancla umylcla§l JuiAHklar len§
kMcHH bo’H 3bl T awylans.
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3.1.11-11%01 Ten8larart yecbina,-

/ \
n ' 2 5
a 4 --Af--b 2X — +_
v 27 9,k 54
1 5 (/3

by 2 -+ T
5 12 w4 N Y)
3.1.12-11801 3onlarwlasso5lans.

7 37 y 17 13
8 39 18 17 28 24
1.2 Kal510nal 8onlart ko’payHn3H ya bo’leb

Ta’nl. r yar, ra*$ional 50nlarnt§ ko'paylnas! cleb, siunéay
TP

r- cows8a aylllaclku r —rxx r2
L

Bo'HBH atall ko’payunsH”a le$kan atal sMallda lananacH.
Ta’nr. r, yar, larwun8 bo’Mnta51 r |: r,= r cleb, Sbunclay r 8a ayllaclkii
n r2x r=r|] Nl uanoallanrracm.
Bo’Mnta Har cl(mr Tay]ucl ya bir Alytalll, a8ar r2= 0 boYrtasa.
Kablona! 80nlarTt ko’payHn3b X088alan:
1°. (Yr,,r2e PO (r, x 12 =r2xr,)

2° (Yr,,r2r,6 <0 [(r, xr,)xn =71, x(r2xr.)]

. (Yr,,r2r,epg0 [r, x (r2+r1r3) =71,x r2+r, xr,]
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YoxTa Tasby
3.1.13-rn150l KnrpayYitaw ropTs,

4 3 11 4
X — 5) ¥l x3-3
&7 xo Y 12 9 . 9 38

3.1.14 -7 15dl 0 nyklax!l lfoclalarning y”~ytaHT topl$Ma ko'paylilsb

ag 811*91
a 3l 9

uonublanw yo’llans.

3 150n112 3 5 2
a) b)) 1 2-;
5 2 3 5 47 7 3
11
0 —6- — ch-———-- +2— -
7 3y 2 11 12 11 12
H 8 2 3 3 1
e 2- ‘K) 2—x 4— X -5-
63 + 2? 5 47 7 3
3.1.15-1w$0l Bo’'Msb aTalT balanns.
b) 8—:I— ; © 15:*;
6 24 5 20
n 2
®4—1— 13— e uyl:+ 41
5 1r 5 321 4

3.1.16-nn8o1llloclarn ylytanrn lopT§.

a4-: 1--5- V)
4 3 4
3.1.17-lU1801. bH3oblane (12----- 10—) : 38 — +2 —x18
9 2 9
3.1.18-7181 26—:6,4 - 19,2 :3— - 7 I -%
m 3 A 9" 0,5:18—11 18
3
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(3,4-1,275)

125

3.119-.118,1 7105 2+
5/17+62 1 5,75 + -
181 8  17) 2

3.1.20-11801. [(21.85 :43,7 +8,5:3,4): 4,5":1—+ 1
5 21

3.1.21-r18ol. (B- 2—13— 1—*—
I 5) 8 5 4

3.1.22 -rnl81
-1y -?27?--10,6:3—1-2—+3.75:1— :2,2
7 49) 147 | 4) 2 2

3.1.23-rn1801. Voclaning LityTa*bl 1lopTs.
r 1 3 n
3,25 +1- 2—115
3 5

3 —-1,825 3,25-2 —
vV 3 3.
3.1.24-1111801. 8onM ylyTta{lwlopTs.

3-+ 2,5:2- :3-+44:2--0,5
5 4 5 8

2 1 1 5
3.1.25-1111801. 8oclclalabHnmng. 2— (Lyr a—2%)+1 — (2 — — )
3 5 2a 6

Mwu8*aul 18b ncHun 1op8H|rivlar
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2) (520-0,43):0,26- 217-2— - 31,5:12-+ ! 14-2-+ 61-
5 3 2

+2 - —+
3,75 22 24 15 10

3)
2— 1875 2.75-1-
2 "2

n 2 1
4) 1—+3,5:1— :2—+3.4:2 — 0,35
1 5 4y 5 ! 8

15 4
0,3275-12 — +— :12 10,07
| 88 33

(13-0,415): 6,05 + 1,92

3)

Mayxuw TusCaHkarblasb ncbun cleba( 3ayollar:
Kasr xa ralsional 3on 1luskunckasll la'n/lan%.
falzonal sonlarrt gosblsl ataint® latdp T ayln%.
fAa(stonal sonlar /o plartl ganclay xoszalar™a e%a?
fa(3lonal 3onlann ko '‘payHrusl ata M Twy, 1a'rdon\ ayln%.
dalsonal 3onlar wm3licla arx/Tellk atalar balans yorclalant
aynm,
6. falzslonalsoblart ko payMn3sl ataHNT% xo33alarw aylTts.

a s wN R

1.3. Oayny ya (layny bo’lta8an o’nll kasHar
Sayny KayHurw oécly kasr ko'nt3b”™a Kelln3H ya ak3wcba

Ta’nl. Maxra]l o‘n yok» ntn§ claralalanclan lboral boY8an kasr o’nll

Ka3r éeyHacll, ya’ n /ne gnko’nt3M a” kasr o'nll kasrcHr.
10

AMar 1T —Mk X10* + ...+ 17 0, M < Kk boYsa,
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T TKXFO* +...+7nx 10"+ /ma, x 10" 1+...+70
10" 10"

=7 KIOA" + ..+ TN+
10 10

177
AS8ar 3onnT8 bulln sl3rwuw M cleb bel8Mazak, n bolcla KasrT

M, Mn N2l kKO’'NT3M a yorarTx.

Masalan, 1) 361 -33§-l=3 61

100 102

b b b

TeoreTta. A8ar —-
a~ 2n <5/

o’nl kasr°a len§ kucHH boYacH.
OclcHy ka3rt onM kaswa aylanlnsb wucHun, kasrnt8 3surant

Taxra”™ga boYarrtr.

aylanwsak —= 0,1666...
6

OeTtak,yl5aarrab5kabrraxrantngl:nbko‘payllyYcbnargayoylfraslga
2 ya 5 dan bosbsia wb boUnycHWar aralasiza, n ldcla kasr cHeks!2 claYuy

o’nlM kasr8a aylanacll.
ATyro8Y: 1)AgarkasSrraxral]tlngfilbko, payllycbllar8ayoylitablcla

2 ya 5 lnb boUnycblNan uyartasHtasa, clayr birukt™a yerémMan keyT
bosblanacrl.

Bunclay kasrlar 3ol clayny kasrlar éeyllacll.
2) A8ar 2 yok! 5 blMan blr yatOréa bosHua wb bo4YnycHWar yarasHsa,
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<layr yer8ulclan blr yokl blr neclna ravatclan keyT bosblanacrl.
Mazalan. E= ».3 = 0,1666...= 0,1(6). Bunclay kasHar

aralasl dayny kasHar eyllacl.
801" clayny ka3rt oddly kasr8a aylarll15b ncHun kasrirw, Tabra”~a
éayréa necbla rasat boYsa. sMuncba 9, suran™a e$a c3ayH3a™ 3onT

yorarur. 23 6 2
Masalan, 1) 0.(23) = — ; 2) 0,(6) =

9 3

3) 6',(54) =24 _ 6 ;
99 11

Aralasb pgayny kasrt ocMy kasruya aylanltsb uwcbun kasrnt§
Tabra”a dayclanecHlarauyart bo4sa, sbuncba 9 ya necbra DK|ar clayrck
uarasbsa, 3buncba nol. suran™a yer8ulclan 2- claYrS8acHa bo’18an 3onéan
1- (3ayr™acHa bo48an 3on aylrta 3lyorfacrl.

25-2 23

Mazalan: 1) 0,2(5) =
90 90

761-7 754 377
2) 0,7(61) =
990 990 495

13lal8an notaniy raTstonal 3on €ayny kasr ko’'ntaM a yorll3sbl
TUTKTH 8 It eYlbor8a ollb, ralsonal 3onT cHeks!12 (3ayny o'nl kasr éeb
landayrtl2.

Yoxta tasHy,

3.2.1-rm8ol  {2- A -11-/1- 12- 2=+ 1 lO’plartr
771272079 24”40’ 1Ir 82’ 54

unylda8l xos3alar8a kota L|157 lo’pla Tlar8a aJra!t§: cHekll «3ayny o’nH
kasr, cbeksl2 clayrly o’nll kaar. :
3.2.2-1111801 Owuylda™ o’nH kasHart — ko’nT3néa yorT§:
n

137



2272990; 0,03; 1,0011; 10,0018; 2.57; 2,(538);
0.8(3); 0.0(518); 2.14(3); 29.041(6)
T
3.2.3-nn$ol. (3nylda§l + kasHarw o'nM kasr ko'nrmvsiéayorTa:
5 21 31 45 213 541 805 2313 27 _
77137237317 29 31T 70 139 " 3T

127
3.2.4-1111801. 3 w o'nf kasr ko'nT3blga yorT§

3.2.5-1111801. Bo’M3Hbl balannay uuylda8l ocldly kasrlarclan uaysMan
cleks315 o'nll kasr™a ayla 13bl 7 ay(a olasl2rT?

40 21 3K) 742 20 _4_ 50 21 27

20 102 2309 12 ' 299 310' 100' 352 W ~

3.2.6-l1801. 435 Mlo’nH kasr ko,riNi3blclayorTte,
3.2.7-n11801. Bo’lMsbbl balannay unylda8l ockHy kasrlarclan yaysflan
cbekll o'nlM kasr8a aylanlsbinl a\l aolaslrrt?
45 21 381 745 213 541 805 231 27
70’ 1137 203°ToT’523"3TT’Tol’ 7395’ 370"’

3.2.8-wi1go1. O'nllKasr ko'nr3bléa yorrg?
5513 3]2 15 125.
90— ;
703 ~65’ 490" 65 ’ 33

1.4. Nayny ya (layny bo’lta8an o’nl kasrlar n$lkla atalar

O'nM kasrlart yo’sbl3H al8onlrr umylclaS«cba:

1 Po'sblluycbllarntg yer~vMan ke y 18l rauarrfant (kasr ~5m\n?)
nofar yo213H blMan len8lasHllrarw?.
Yere,ullart blsob8a olrasclan nalvral 3onlar kabl yo’sbartr
Yi84YncHcla Har bir uo’sHMNuycbléa yer8ilclan keyT necblaéan
rayat bo'lsa, sbmncba rayar ajranb yer8mnl uyo’yartnr.

XuckH 3bu wanl bMan kasHart Tyuo03k3 ya ayTt3b al8onlrlan

kelllnb cbluarfacrl.
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N/, 1T nx..w, ya PePu4r--P 0 o’nl ka3Han benl8an. (Jlarw — ya

10

T P ]ZLIP
r — ka3nbl Taxra]sl2 yo2lsb ucbun, txp naluvral

10" 10" 10"+
3onTT8 o’mMyorllsbléan n+y larauar oxtHan sanab yer8ul ajra*arwu?.
Bunclan uwnylda8l al8orUt kelb cbluacH:

ko’nt3Hclay02a 112.

O'nM kKasHart ko'payln3b vcHun:

1) Ko’payllychMarcla8l yer8ullartlasblab yorlb olart2.

2) Hosl bo‘l18an nawral 3onlart ko’payHrarrr.

3) Ko’payllyclMan3a clagllab yerSulclan keyt Hartrasl bo'lb.
necbla rayart boYsa, ko’paylracla sbuncba rayart 3anab yer8ul uo’yarrtr.

M ,tnr .14 vya P,p,_r..po0

mop _ /m-10°
o’nH kasHan berM8an. — ‘To* - 10" /?" bucla 7 ' yva lO P

3oblan nallrak OeTak, o'nH ka3Hart bo’lM3bw nallra! 3oblart bo’lM3K
bMan altasbltsb8a kelllnb oHnacH.

Yorra tasin
3.2.5I-rn1801 &AyTa"I/IT' }Op.Te : 6 §>§9 04X165

3,3x5,1 x0,16

3.2.10-nH801. H1l3oblan2: 5—:2 —x5 —:1—x—
7 5 4 6 3

3.2.11- LNSol (7-6,35): 6,5+9,9

3.2.12-111I801. |(2(>7~°’ 3)2 (3) +0, 1251:25+0,43

3.2.13- 7180l ](0,813)- 0,4(6):1~  1,125+1—0,41(6) |} 0,59
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~0,666...+" :0,25

3.2.14-11101. +12.50.64

0,12333....: 0,0925

3.2.15-101801. (0,06) + — [:0,25):(0,12(3):0.0925) + 12,5 «0,64

3.2.16- rm18ol. ((0,8(8)- 0.4(6)): 1-) 1,125 +1I-0.41(6) 10,59

Mwng8”~a™113H ncbun (op8lnnular

1 (6-2.8) 3,125-1,6:0,25 =
2. (0,(06)+0,(3):0,25):(0,12(3):0,0925)+12,5 0.64=

ly 10
- +2,708(3) 1:2,5 :113+0,7(6) +0,(36) =  :0,5=
401

[(7-6,35): 6,5+9,98999...]
12,8

(1.2 :36) +] 1—0,25 }1.8(3) 1

Mayxuw tn8labkatla8H mncHun clebal 3ayoHar:
O M kasr /atd 7 aylu,
O nW kasrlart (aggoslask go Ll a3t aylin% ya asoslans.
O nU kasHar wmsiig.a ardoneHk atalar bajarlsk al%orTw ayiin%
ya asoslans.
Prolzenl LW3kunckasw Tlan/lan%. 8ontng§ prolsent vya
prolzen%a ko fa 3o0nT (oprk al%orTll ayHn%. M\sollar
kellinn%.
Oc/cHy kasr ganclay gllib o 'nA kasr%a aylanHracln?
O nH kasrlartn8 ganay Wrlant bhasrr? Ta Tl aHT aylT$.
O N ka3rt ocldl kasrda aylanlnsk yo Tlant 1unskmnUrm% ya
azoslan%.
Ka(zlona! 3on%a o 'nM ka3sr orgall 1la’n / berln%.
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3.2-Mayrun: Hauylyly 3onlar
2.1. Hadlyly $onlar n$lkla atalar

Ouyldac«lleoretart ko’'nb cbluaylik:

Teoreta. Kyaéran 2&a len§ ra{$onal 3on ta”™unc! etas.

13bol: Parar yMayfk, tay)ucl bo4st, ya't "B+ _2 ya/) (p;u)-\
A

~ =2=pl=2p82=>p-2K.

=

4Kk2- 29" =>2kl=9qal1l=>49=2/,ya’t /?:2n <:2. Bwu sHala

2ld Jetak. pya y s”™suyarmycban boTb. (—): =2 ya A/r,9) = 1cleSan
rarax noll’~’n. Teoreta 13bollancrl. n

Ta’nl. Kalswonal bo'lta8an 3onlar lrralsional 3onlar (3eylladl ya
nlarntg§ lo’plart O - kabl bel8/anacH C/™<?= A- Haululy 3onlar W’ plart
(kyMacH.

lrralslonal 3onlar cKeksl2 dayrly bo’lta8an o’nH kasHar, ralsional
3onlar esa cbeksl2 gayny o’nH kasrlar kabl yo2lladl

DeTak. Hayluly sonw blr 30'r bllan cHeks3l2 o’nll ka3r éeb alasH
TUTKT, ya’t x= a,afazar .an..

Xxn= a.alaza,..an- baululy 3onwn8 karw blMan oHngan launbly

UyTal,

X - aaaa V +_7?-oll18’1 bMNan olNn8an laynbly Llytai éeylacrll
12 ~ 10

K-bauylyly 3onlar *o’platw n§ xo$$alan:

1°. 4-Haslaly 3onlar lo’plarw -cbek512-5anos312.

2°. K.-Haululy 3onlar lo’plart -lanlblangan.

3°. K.-llasluly 3onlar KO'plari -n21inksl2cH.

(xe K) sonwa 3onlar o’uH3a blna nuuyla 103 kelad1 ya ak3tcba 3on
o’y 778 bar blr nnalasl8ayagona baslllly 3on 103 kelacH

1 [0; 1] kesracla8l nuublar 1o’ plarw 5anous12clr.

Ta’nrl [0;1) kestacla§l nuylalar KO’planH bllan len§ uuyyalll 1o’plart
konlrw 1 ymyyalll 10’plart éeylacll. Bungay lo’plarlar KauMablr necbla
leoretalarti3sbolsl2 uabul yMarrr.

Teoreta 1. Har uanclay [a,b] da§l nuulalar ko LU 7w T ynyyal!8a e8a.
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Teoreta 2. A, A,,...,A lartn8 Har b1 konnTnt uuyyall8a e8a
boUsa. un Volla AN-~A ~..~AA = A lo'plar Hat ko ll 1w 1 unyyaT8a eSa
ya ak3tcba.

blalya. K KO*plaTt konMtunt ynyyal8a eSa.

Xaululy sonlar usncla arafar.

Tarir.xyayxaa 10lysonlarnin2y 12*1il3lcleb, X+ V< 2< )ﬂ:lr+ %
3ballt yanoallarrracf8an 2 xauylcpy 30T18a aylllach.

Ta’nl. x ya y xasluly 3onlartn§ ko'paylnas] (3eb, $bunclay 2
Haululy 3onl8a aylllaclk!, n Ixllyony tanAy boUra”™an x, y wucbun
Xp®yL <2< xhm, 1len2512Mkr ganoallanracH.

Ta’'nl. x yay Vaulclly sonlatt8 (x-y) aytnaslcleb sinngay 2 Vaululy
3onl8a aylllacHkn 1 xn—Yn< 2< Y - yn3baHT yanoal:lanfrach.

Ta’'nl. x yay ladllly 3oblarnte x : y boYrrasl éeb, sbunéay 2
bayluly 3o1™Ma ayllladAkl, n X\y*n< 2 < XnR.yn 3baln! yanoa{larracH.

Ayll8anlar8a cblr nn3oMarubt natunalar

M1501 3,657642... ya 0,874622... 3onlanrHng yl84ncH51 0,0018acba
atyuHMa KO pllasr.

=>(36+08<2<37+09)=>44<2<46

” =>(3,65+0,87 <2<3,66 +0,88.) =>

=>4,52 <2 <4,54

=3,658; .yl =0,875.
=> (3,657 +0,874 <2 < 3,658 + 0,875) =>
=>4,531 < 2 < 4,533
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4 x4=3,6576; y4=0,8746;.
X' =3,6577, =0,8747.
5) =>(3,6576 + 0.8746 <2 <3,6577 +0,8747)
=>4,5322 <2 <4,5324

éewak, 2™ 4,532.
M1501. x=1,34205... ya y =1.63244... boYza, ko’paynnant”™ o 'rka
o’nMn 13Horas! loplBin.

n=4=>xn-yn= 13420 1,6324 = 2,19068080;
n=4=>.<-X, =1,34214,6325 = 2,19097825;

XqAp=2,19068080; X "y '=2.19097825

2,190 <2 <2,190
n=5 =>x5x 6= 1,34205 «1,63244 = 2,1908161020.

n=5=>x5xy\ = 1,34206 «1.63245 = 2,1908458470
2,1908 < 2 <2,1908
Sewak, 2=2,1908.

M1501. x=3,423421... ya y=3,234519... boY3za, aylrtratn§ blnnchbl
vcbla o’nH 13Moraslloplizin.

n=3=>x, - y™ =3,423 - 3,235 = 0,188;
n=3=>x: -y, - 3,424 - 3,234 = 0,190

=>x-y=2=>01<2 <0,

n=4 =>x4- y41=3,4234 - 3,2346 = 0,1888;
x'<-y4=3,4235- 3,2345 = 0,1890;
0,18 <2 <0,18

n=>5=>x5-y5 =3,42342 - 3.23452 = 0,18890;
n=5=>x; - y5=3,4243 - 3,23451 = 0,18892;

X-y =2 =>0,188 <2 < 0,188
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OeTak, 2I'=0.188.
MI150K x= 1,532 ya y=2,037 boYsa..bo'ltranTt8 btnchl ncbla
o'nlM BMorasl 1opla3T.

n—2=> x,:y =1.53:2.04 =0.750
n=2=>x2:y2=1,54:2,03 =0,758
0,75<2 <0,75

/=3 = > x ,=1.532:2,038 =0,7520
X;:¥3=1,533:2,037 =0.7522
0,752 <2 <0,752

Oerak, 0,752 .

YoxTta Tas3buy

3.3.blYM30K X=2,420421... ya y=3,245019... boY3a, yl8Unc!TT§
btnchbl lkkllao’nM 13borasl kO plaT.

3.3.2-M1301. X=4,4120421... ya y=5,205014... boYsa, aylrtanT§
btnchbl 1o'ra o’nl 13Horaszllopll3r.

3.3.3-M1801. X=0,220621... ya y=3,28549... boYza, ko'paylrant§
btncbl ucbla o'nl 15borasllopllar.

3.3.4-M]801. X=0,470451... ya y=1,24315... boYsa, ayTtnant§
btnchbl lkkllao,nMn 13Horasl KOpMarT.

3.3.5-M1801. X=0,220621... ya y=3,28549... boY3a, ko*paylrtant§
btncbl ncbla o’nl 13Hora511opfll3T.

3.3.6-M1801. X=6,220021... ya y=3,285047... boY3a, boUtrablng
btncbl ucblao’nl 15Horazl KO pll3T.

3.3.7-M1801. X=1,320423... ya y=1,243017... boY3a, yl8UnclTT§
btnchbl ucbla o’nl 13liorazllopllar.

3.3.8-M1801. X=5,0120121... ya y=3,202013... boYsa, aylrtranT§
btncbl KO’ta o’nH 13bora51kOplar.

3.3.9-M1801. X=2,200321... ya y=1,28647... boYza, ko'payltant§
btncbl ncblao’nn 13borasl O pMar.

3.3.10-M1801. X=0,400431... ya y=1,24255... boY3a, aylrtanTt§
btnchbl lkkma o’nH 15borasllopllsin.
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3.3.11-M1801. X=0,215621... ya y=2,21349... boYsa, ko'payvnawinsg
binncbl ncblao’nm 13Hora$l lopMasr.

3.3.12-M1501. X=5,251021... ya y=1,221047... bo4Y3a, bo4Yrttant”
blnncbl ncbla o’nM 13Horasl KO pM3rT.

Mayxut 7u 5(abkartlasH ncbun clebal 3a\ollar:
lrrallonal 3on 1mskunckaslt MnnWskr rarsiraHT 1n3krtrrr§.
lrrals'onal 3on la'rdp T aynn%.

Hcwiluly 3on (lebttra% a ayllacn?

Hauylply sonlar 1o'p 1117 ganclay lnrN%an?

Haprary 3onlar lo plar\ blMan 3on o v\ 1w lalar\ oras!ca uan/lay

bo%YaT3ik bor?

Hau\u\ysonlario 'plattt% ytan kayc/atta (Heyxsk Tm TKT?

7. Hac{lulyMonnt~ka)nlyaorlw, 7 bMan oin%an o niyauyMasblsblan
c/ebTTa%a aylllac? War yancYay (opllack?

8. Hau\uyly sonlatt% yl%TcH3l pganclay HOpWacH? }% "Tckrruy
panclay xos3alarl bor?

o s~ w DN =

©

9. Hagara/ysoblar ko ‘paylrtaslla 'tdp T ayHn%. Ko paylnaxossalant
aykn% ya a3oskuLL,.

10. Hapg\uly 3onlar aylrrasl uanclay HOpllacH?

11. Hayluly sonlar bo 'H nta 31 HOpl3k yolc\asr\ ayln$.

2.2. 8onlarw yaxNWasb ya {aynbly 3onlar ns(kla arafar.

Taynbly $onlar:

a) lexblk oYcbasH nalyaslda

b) 7eclyallarclan (kyaclrallar, 1o8anlTlar,...) foyclalar$b(la;

y) McHrkr cbluansMa;

8) sonlart yaxH™asMa;

ya bokaro kabl bollarcla bosll boYacH.

A8ar 30TrTrck rauarblar kera8lclan or”~ boYsa, wn bolcla 3on
yaxlIlllanacH.

Mazalan. 475427»475000 (karw bMam)

475827»476000 (orii™y bMar)

Ba'2l boMaréa karwi bMan bart, oM18Y bMan Hat yaxH1lasH T1 TK T.

3,1<p<3,2

3,14<p<3,15
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3,141 <p<3,142

A8ar x 30T a(ya a, ylyrarlan orasldagl ylytal boUsa, ya‘t a(<x<a,,
1 Nolda

a”™unyn cHe8ara bo’lb. nt alsyacba - u.cb.

a,-ynclon cbe&ara boYlb, wuw 4lsyacba - yu.cb.

a”™.cl. x, a,=yn.cb. x

L.Cb.X<X<yWn.Cb.X

Bularclarn:

U.cb.(xty)=u.cb.x+ u.cb.y

yu.cb.(xty)=yu.cb.xtyu.cb.y

~.Cb.(xxy)=".CH.xx".cb.y

yn.cb.(Xx><y)=yn.cb.x x yn.cb.y

u.cb.(—)= u.cHx: (b.cHy
7

yn.cb. (—) = yn.cb.x : yu.cHy
7
1)A8ar a3ort x-n18laynbly y]yrall boUsa. n bolcla \x — a\— Aa
ab3olynl xatollk éeylacH.

X - a- tAame=>x= az+ Aan

2) ——-ww3bly xaloHk GBeyfladlya 8(a) = kabl bel§Manacll
M A\

a{a) = — xtOO % A a - abwlyn(xa(oHk 8 (a) - Tably xaloMk

Yorwa ta3Hy
3.3.13.M1801 1275,43202 30 7T (karw bllam)5la ravart amuyi8lcla

yaxLllan§

3.3.14.rrn8o1. 23,4082730rnT (orl184 bMan) 4la rauanu atyf”~bla
yaxlllan§

3.3.15.111801. 402,3,0825130wrn (of18Y bllam) 6larauart awuyH8kla
yaxlllang

3.3. 16.111801. A8ar x=3,217609... yay= 6,0005472... boY3a , u bollla
bu 3onlary184ncW3Ttt8§ umyl ya ynyon cHe8aralantloplupr
3.3.17.1111801. A8ar x=7,2157604... yay=2,050472... boY3a , n boMa
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bu 50nlar ayuntnastt" ~\y] ya ymson cHe8aralanwlop TE

3.3.18.711801. A8ar x=3,217609... yay=6.0532472... boYsa , n Holcla
bu 50nlar ko’paylnastt”™ ynyl yaymuon cHeSaralan 1 HOpT8

3.3.19. tasala. Annoslera baroraHéa 0.04% karbona! an™crld
bor. Oclarlar yasHayclan btoéa 0.1% dan ol karbona! an&Mnc!
boUTtas3H§l kerak. Oclar 13oallla 22,6 1kr karbonar anglcncl cbluaracH.
AS8ar blr oclar8a 25 knb. M. N xona t0'8°n kelsa, yenMlalslya oruall
blr 50alH Hayo aHnasblT3bl fanc3ay blrM3bl kerak. (0,1 8ac/a awulkéa
blzoblans§.)

3.3.20.lU1801. A°ar a=2,35082 30T x=2,350826482...30Nn71T78§
lasanbly Alytar! boYsa, n bollla absolyn! xat MNMkT{opT™

3.3.21.11801. AS8ar a=32,0315019 30T x=32,0315018206482
30n7T8 laynbly AlyTan boYsa, n bol(3a T13bly xaloHkw HOpT8

3.3. 22.lU1801. A8ar a=5,2315017 30T x=5,2315017206482...
30nTT8 TYnbly AlytalrboYsa, nlobla T13bly xaloMkT opT8§

3.3.23.rm»1801. A8ar a= 8,21530T1 x=8,215304...1n8 ya b =4.030
30T y=4,030422...n78 lauynbly Myra™ boYsa , n balcla bu 3onlar
aylrrastT§ absalyn* xalostl lopT§.

3.3.24. mil8ol. A™ar a= 3,215301 x=3,215304...n78 ya b =4,131
307 y=4,131422...n78 laynbly LUlytan bo4sa , n Holcla bn sorHartt”
y184ncH 37T1e, ab3alynl xa{o3TlOpTS.

3.3. 25. UN8ol. A8ar a=2,021 30T x =2,021601... nT8 raunbly
ulytam bo4Ysa wn Hobla bu 3onlar absalyun! ya 13bly xalO3w lopT8

3.3. 25. WI8ol. A8ar a=72,421 30T x= 72,421701...307TNT§ vya
b=12,633 307 y =12,6334102... 307Tng; Maunbly uylytam boYsa, un
boléabu 3onlar bo4Ytta3Tr8 absalynl: xalO3bl HOpT8

3.3.26.nH801 A8ar x=5,216086... yay= 4,7505472... boYsa , u bollla
bu 3onlar boYrtrasl nt8 umy\ yaymuyon cHe8aralantlopt8

3.3.27. rwiBol. A8ar x=5,015004... yay=4.030472... boYsa, n bolcla
bu 3onlar ko’payllw3tre 0, 0001 artuylkcla8llaunbly ulytaunt baréa
ko’paylraning absalyml xatO 37!lopT8§.

3.3.23.u180l. A8ar a= 8,21530T1 x=8,215304...1n 8 yab=4,030 30T
y=4,030422...1n § lauynbly slytan boYsa , n bobla bu 3onlar boUrtta
3778 absalynl xato3st! lopT§.
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Mayrunt Tu8(abkartlasH ucbun cleba( 3ayolar:
Tagrinbly 3on Hap!(la /wHuncHa bert%.
8onlarnlyaxlllla$k go\clalarrl ayWruy,
Taunbly 3onnwk gny\ yayngon cle%aralant aylul.
Ab$olynl w T$bly xalo latdp arbl ayln%.
Ab$olyn! ya 1$bly xa(ont8 lagnbly bi$obcla ganc/ay akannyall

bor ?

o WONpE

3.3-Manxu: Kotpleks $onlar

Y3Hbun g2 + 1= 0 len«lataTt vanoaHanMrmycbl Haslyly son yo’u.
x—n/_1 Bu ler>lara MNclx*a e8a bo'l3bl ncbun yan8l, tayHwurt
$onlar cleb a*aluychl sonlar kTllacl. MaybuT ya Haululy sonlar utnrry

noTt blan koTp!eks 3on cleb alaladl

KoTpleks 3on éeb 2 = x + ry ko'nt3bléaé! MoclaSa aylllacH. Buniia
X yay 3sonlar Uaulyly 3onlar bo'Tlb, x 8a x koTplek3 3onTn§ Hauldly
LISITN, y 8a esa TayHwuT L1511, 1T TayHwuTt birfik éeylacr.

A8ar n' = 0 boYsa, r=>7 8a3zolTaylunt 3on éeyllacrll

2=x+1lykoTpleks 3onw lekBMNbla§l éekan koorétalalan

515letazlcla A(x;y) nuylabMan lasYylrlasH yvabu! ullT8an.

I HolclaX = 2 + 01 baulfily 3on abbl3za o’uMa yolunychl B(x;0) nnul
bMan yl =0+ yl tTayHut 3on orclrala o's™a yolllyYcbl C(o;y) nuula

bMan lasYylrlanacH. (1-cblxta)
0 = 0 + 01 3on8a 103 Keblycbl nuy*a koorcHmala bosbl boYact

Mazalan, 2=-3 +4/, a =25, /?= -7/ 3onlar To3 raYlsb<laA,(-3;4),
B,(5;0) ya 0,(057) nnylalar bMan lasylrlanacH
Bunéay Tt 5YIrlasbcla abs3l5sa oTul-Haululy o’y ya orcHmala ol -
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TayHuT o' <8b yunlllacH.

2 = X + }1 kotplek$ 3onT bosbl koorclna™a bosblc3a ya nchl A(X;y)
nualacla yolllycbl yektOr blMan Hart {asy”™asl Tm TKT.

2 —X + y! koTpleks 50TnT§ 8eoTelnk lasyTw Hocbloychl
yekloraTT8 wun2unlgl bm koTplek3 3omwnc; Toc!uH éeylacll ya un
r= /1= Ix+ /] ko’'nTt3bléa bel§Manacll.

r=]r]nl PIra8or {eoretas! bo’ytoHa 1l-cbl2raéa8l 10’8’n burcHaxrl
A OB ucHburchakéa FOpanrnr. Buncla r = f{x 2+ y 2 boYacH.

bloMan laral Har blr koTplek3 50nTn8 Toéull tn$bal Naslyly 3oncHr.
Ox o’y 118 Tmsba! yo’maisH blMan <24 yeklor oablcla8l burcHakt
(p cdeb bel§,MNayri2. 4ncla AJTOB é&an x =1 co3p y =r51Ndolart
lOparwr. Bulaclan:2 = r(co5<p + /31<p) (1)

2 koTplek$ 3onnT8 (1) $HakH8a TN 8 1n8onotel:nk 3Hakl ckylacrll.
2 = X+ yl Hocla?2 koTplek$ $ontn8 al8ebralk sHakl éeb yurHMacH.

(1) T nturty 3Hallla 2 =1 [co3(N9 + 2KXK) + 73T("N + 2/:7r)] cleb
YO0215HTWM TKT

II. 2r 22=(x]x2-yy 2)+ l(xy2+x2y])

. 21 2\72
oo = bn Yeda

(XA +YXY A +K X~ -X ")

. 2.
x; +y?2

Fortmblaréan koTtplek5 s3onnte, 1n8onotelnk 3HakM kellb
cbluacl. 2 = r(co$(p+ /37 (P) (1)

KoTpleks3 3onTn8 1n8onotelnk 3HakHéa ko’nt3HLW an lNoyéalatb

= r.(cos P+ 7810 P}
22=r12(cos (p2 /310 <)

2, m21 = AM[(CO3MpCO3A; —5I1 <A\ 5111 $2) + /(3T CO5 h2+ CO5 < 51M <2] =
Ir, [c05(™, + q2) - /81N + (p2)]

2, _ T, CO5<+ /51N (px _ [{(CO5 (px+ /51M (pX[cO3(-<p2) + /5L (-~2)] _

22 T2 CO3(@2+ /51N (p2 M2CO$(p2+ 1$\1 4R)CO$ h2—/51M<p2)

= -1[cO3", ~(p2) + 180>, - (21

buyercla 22 ~ O
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Oertak, lngonotelnk 5Waklda«] !'kklla koTp leks 3onwng bo'lrta 31
Hat tponoTernk sHaklga ega bo'Tlb, bo’lMntanta toclull bo'lrwychl
ya bo4unychbl toclullanwng bo'ltraslga, argutenu esa bo’lrwychl ya
boUuychbl argutenllarntg aylrtraslga leng,

YorTta tasby

1+/ ..
3.4.1. T3ball! WpTa.
2-1
YecblH3bl: KoTpleks 3onlar MiSballlMloplsH ncHun kasrtng sural ya

Taxrapw 2-1 wng uyo’sHTa$l 2+1 pa ko'payfranfr:

14/ _ @Q+/)@+/) _2+/+2/+T _ 1+3/ _1+3/ _ 1 3.
2-/~(2-/)(2+/)~ 4—2 ~4+1~ 5 ~5 5~

3.4.2. M130l. 2, = 4 + 5lya 2,= 6 + 21 koUnpleks sonlar ylgunci5sir
O pTa

Yecbl3H:
2,+22= 4+51+6+2l=(4+6)+ 15+ 2)= 10+ 71 .Tayob: 2=10+71

3.4.3. Mibol. Alpebralk $Maklda8l 2 = 1—n/3/ kKoTplek3s 30nNT
Inponotelnk 3Haklga kektng?

YecblsH:
ButngncHwunr bMan o 1 KOplbularrngylyta{lant (1)gayo’yartl2.

Buyehia r=~ 1r~ I 2=~+3=-T4 =2, ,-=2-En(1
r 2 r 2
cHoraMa ekanlg! ya 300° ,u,ayobl- bn na lengHplt kotartr. 3Hunéay

yllb, 2 =2 co5— + /$uw Ho3M boYacH.
\Y 3

3.4.4..M1501 zonlarntg boYrtrasnii OpTa .
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2, = 7(co320° - /51M20°) vya

Yecbl3H:
Ayyalo 2, 17 Iln8onoTtelnk 3MakMw (1) (brrula ko’'ntsbuwa
kellrarwr:

7, =7(co320°-/31 20") = 7[c0o5(-20°) +»$T1(-20°)"

OerTak, Encll (3) lorrnla bo’ykHa

A =2("3-/)
y 8
2 T KOpartr.

"

yob: — (n/3 — /)
o

3.4.5. M13ol. 2 kotplek3 50nTT8 8eoTtelnk la3yTT Hocbloychl
yektorlarntg n2unfol, ya’t bn koTtplek53ontng tocklwOpT8?

a) 2=81+5 b) 2=51-7

3.4.6. M150l1. 2 F6+71 ya 22=-2+61 ko'tpleks sonlar aylrra$lw
tOp1rig?

3.4.7. Ml150l 2 E-7-51 ya 27=6-81 ko'Tplek$ 50nlar ko’paylTtasrl

Op1ris?

3.4.8. Ml$ol. 2,=6+91 ya 27=4-81 kO’Tp KkK3 $onlar yl8'TcH3rl
IOp18?

3.4.9. Ml130l. 274491 ya 2,=6+51 KO’Tp KK3 30blar bo’lrta 3 1Ml
Op1ris?

3.4.10. M13ol. 2=4+5] KO’TpKkK3 30NT In§onoTelnk ko’'nT3bl§a
kellnn8?

3.4.11. M130l. 2 koTplek3 30w TnN§ §eotelnk lasyTw Mocbloychl
yektOrlartng n2unfs8l, ya’t bu koTpleks 3onnTg§, TOEMHTIO pT8§

a) 2=31+4 b) 2=91-3
3.4.12. Mlzol. 2 F16+71 ya 22=-12+51 ko'Tpleks 3onlar aytnasT!
O pT8

3.4.13. M130l1. 2 = 8-5lya 22=3 - 91 KO 'Tp KK3 50nlar ko’paylta 311
O pT8
3.4.14. M1501. Tn§onoTelnk sHakéa benl8an KoO’Tp KK3 3onlarnT§
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KOo’'paynnasT! opTa.
2, =7(co360° /8In60 @ \a 22=4(co330°+/3T1 30°)

3.4.15. M1%$ol. 2= koTplek$ sonTng ToCclulT OpPTAH

2, = 7(co545° +/31n 270°)
2, = 5(c0330° + /51190°)

3.4.16. M1501. 7.= \3+ N ya 27= 4 -6l ko‘Tpleks Sonlar ylgUrkH3T1
OpTa

3.4.17. M1501. bx= 13 + 121 ya 2, = 11 + I\ ko"Tpleks $onlar
bo'lMnrtasbllOpTA

3.4.18. M1301.2 = 14 + 91 ko’Tplek3 3o nTiln8onortelnk ko’nt3blga
kellnng,

3.4.19. M130l.2=11 +51 ko‘Tp lekS53onTll gonoTeblk Ko’NnT3bLa
keAtng

3.4.20. M1501. co —n/—1 T KOpT4H.

3.4.21. TnponoTellk 3ballla berlgan ko‘Tpleks 3onlarntg,

2X=9(co545°-/3T1 45 °) ra 22- 3(co0330° +/3730°)
bo’'lMnTtasbl KOpTA.

3.4.22. 1) KoTtpleks 3onlarw uo’sbing

a) (3+51)+(2-71)

2, = 7(co545° +13 1 270°)

2, =5(co330° +/31 90°)

2) KoTplek3 30NKrT ayTna:
a) (4+31)-(-5+61)

3) KoTtpleks 3onlart ko’paynnng;
a) (6+71) (2-1 1)
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3+ 4/ 0.2-1.4/
4) Bo'M3HT balanns§:

3493 5-7/ 0,4+3/

I)A8ar 2, = 2 + 3/, 22 =\+/ 2. = —2+/, bo4sa
2)r =8-21;r =5+1; r =-1+1 bo4za - ~ ? W blzoblang
3) 110 P®w blsoblang 3 1

3.4.24. Tn8onorTelnk 3baklcla berl™an

2, =9(c03450-/37450) ya 12=3(co330°+/5130°)
Ko'Tpleks 3oblartrw, bo’Hntas3t!lopTs.

3.4.25. Ml50l 2 E6+91 ya 2,=4-81 KO’TpKK3 3onlar y~UYncWhsr!
FOplng§?

3.4.26. M130l. 2,=4+91 ya 22=6+51 ko’Tplek3 3onlar bo4YT1T1a 3T
lopT8?

3.4.27. Ml13ol. 2=4+51 «koUnplek3 30onT T8onoTtelnk ko’'nT3bl8a
kelrlnng§?

3.4.28. MIzol. 2 koTplek3 3oTwng §eoTelnk {a3yTT ~ocbloychl
yeklorlarnln8 urunf8l, ya’t bu kotplek3 3onnTt8 ToéullT lopT8

a) 2=31+4 b) 2=91-3

3.4.29. M1301 2 E16+71 ya 2,=-12+51 KO’Tp KK3 3onlar aytnasrT!
lopT8

3.4.30. M1301. b = 8-5lya 2, =3-91 KO’Tp KK3 30nlar ko’paylnasr!
lopT8

3.4.31. M130l. Tn8ononnelnk 3Halla benl8an

2, = 7(co5451 +/51n270°)

2r = 5(CO$30° +/5111 90°)

KO’TP KK3 3onlarntg ko’pay”tasbllopt§ .

3.4.32. Mlzol 2= KOTpPKK3 50nnT8 TO&unMNT 1lopT§

2,= 13+91 ya 22=4-61

3.4.33. M1301. T = 13+ 91 ya 2,=4- 61 KO’Tp KKk3 3onlaryl84ncHsrl
lOpT8

3.4.34. Ml3ol. 2, = 13 + 121 ya 22= 11 + 71 KO'TP KK3 3onlar
bo’llntaslnllopT§
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3.4.35. M1501.2= 14 +91 ko’Tplek$ $onTtln8onoTelnk Ko'nT3blNa
kellnn§

3.4.36. M1501. 2=11 +51 ko'Tplek$ 5011ll 1n§onoTte*nk Ko’nwsbl™a
kellnns

3.4.37. M|8ol. @- n/-T 4110pT§,

Mun8*aull 1$H (op$SNen8Y
1) KoTpleks 3onnapHu f10°$bing
(6+71)+(-2+31)

(27 +1,80+( 2,3-0.80

2) Kotplek5 3onlartr aytn§

(7-3 1)-(9+11)

(4,8+1,5 1)-(0,8-0,5 1)

3) Kotplek$ 3onlarr ko‘paylin§

(15+4 1X2-3 1) (4,3-2,6X0,2+1,4)
4) Bo’H3bw balanng
. 5+6/ N 23/ —14/
a) - ; b) - :
4-3/ 2,4-1,6/
5) Atalart bajanng 2 +3r
ar, =2-3/; 22 =4 + 3/, 23- -3 +/; bo4za * = =T
bl50oblang 2 1
b)2,=6-3/; 22 =1 + 2/; 23 = 1-/; kotplek5 5onlarbenli8an

2="cp .—N2 M bl5oblan§g

A +
y) - 20
6. KoT1p lek5 50nlar ko’payltasbl {opT/:
a) (-1-2X-2+21); b) (2+31X3+21).
7. Owy!c3a8l koTplek5 $onlart ko’paynnns:
a) (3,5-1X7-21); b) (5+1)( 15-31).
8. KoTplek5 3onlar ko’payunasbllopT§:
a) (4-1)(3+21); b) (-7+21)(1-1).
9. Kotplek 5onlar ko’payyna3st! HOpTS:
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a) (73+/)(73-/); b) (1-T2/)(n/2+3/);
y) (51-4X7-31) 8§) (141-12X8+31)
€) (73+4/)(3-n/3/7); ye) (1-~50)(2 +n/3/).
10. KoTplek$ 3onlar rn3bauntlopTs:

Q2 +/. b) 0+4/-y).5+0/
2-/ 1+/ -4 + 3/

11 KoTtplek$ $onlarr bo’17§:

4+6/ 10-/ 1- 2/ ) -2 -3/

a)-rs ; b) s ; y) P2) :
1- / 1+/ 3+2/ 1+ 2/

12. Kotplek$ 3onlart berMns:

2+1_ ., 6-r 13+4, 3+4/

3NT’ b)) ’ T+ T’ 721
13. (Jnylda8l wsbalar len”~"H8In1 15601 L MT8:

2+/ 13+ 4/ 6-1 13 + 41/
y~— = — —1TIT; b)

3-1 17-9/ 3+ 4/ -25 + 25/

14. Kyaclrallen8larnalarnl yecbIn§:
a Xx2- 4x+5=0; b)x2-8x+7=0;

V) 3x2+ 10x+ 9 =0; $) 4x2-14x + 13 = 0.

15. Ten8lartarn yecbIn§:
a (/-2)(1-2/7) +(1-2/)(3-4/) = 1+ 7/.

16. Ten8laralar 3 eTta3T! yechin§:
[r, +2r2=1+/

132, +122=2-3/
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Mayxuw 1nu$(abkatla8b ncbun cleba( $ayollar:

1. Al%ebriuk $kaxkbla%l koTpleka aont 1lruwonotelnk $axl%a
kelllnak™a 1 180l kellInn%.

2. KoTpk’b'3onlar toclnllannt% yuy ‘Tchur xo$$alann! ko rxarin”.
KoTpleb 80nlarnt™ 8eoTe(rlk )oylatxkua oll nuxoHar
KellrT§.

4. Kotpleks xonian kmagra! Vickr cMpaarrxktn” yanclay tmManT
babIr?

5. TrwonoTellk $kakMa%l rkkka koTplek$ 8ontn% bo'knta$\
nvna%a leruw?

6. 2 =r(co8(p+ /%7 (p) (onnnla koTpKb 50nlarmn% "anc ay

xkakW cley/lacH?

1Y-BOB. CEOMETK1IYA EBEMEM XA W
4.1-May/v: Maklabcla o‘r8anllacli8an §eoTelnk
(nsbuncbalar 318(etasl
1.1. En§ 8cla §eoTelnk BHakMar

OeoTelnya - TaletaHkatn”™ aJralra$ Ul$rt bo'Mb, Taletaiika
a1t nyo]lar$bicla kana abarrlyal8a e8acHr.

OeoTteTya”™a 1e815b01 uacHruly Ttanbalar uaclimy M 15
Ta~etankastt™ nyo~arsbuwa laalmH bo'Tlb, n Kmn ya Mo3kya
paplruslancla ak3 el8an.

OeoTtelnya kurslda§l en§ soccla MN«uralar8a nusla KO'8'n cbir™y ya
nlarwng bo'laklan klracll. Kesta ya burcHaklart o'lclwsbtng asosly
xo33alan, nlatt8 yl8'1cH51 yaaylrta 31l oUcbasb asboblan (cbl28'lcb
ya {ranspor/ir) yoréartga arylasH o’ranfacll.

B c* e % o AB=45T7
CO=3 57
AB+C3O=A0=7 37
BC
AO=AB+CO=33T+4$1=73T.
1kklla burcbaknln8y18'té€151 uanéay Hos3M uyllw$Ne ya n 1 lranspo/lir

yoréartbla o4YcHasH:
O 0] C
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~AOB+~CCHO=/ACIO

~TOB < ~COB

~NAOB daAO, OB-burcbakrn”; rotoblan. O nuyla burcHaknTtg uchl.

B O 14

0'lkirn IO'§'H 1 o lrasy
a
90° 8a len8 burcbak 10'8§'n  burcllak éeb alaladi
To'8'n burcbablan klcblk burcHak o4kl burcbak deb ablacil.
90° (lan kala burclak oYrnas burcbak éeb alalas/1
Ta'nl. ANar lkkila burcbaknwg bkla 10TOoT WTUTTY, LO18an
lotonlan roYdwycbl yanTt 10'§8n cbRldar bol$a, vlar L0'3bT

burcHaxlar éeyllad1
B

C
O

AOB burcbak ya BOC burcbaklar 1,0'3bT burcbaklar.
Teoreta. O0'3bT burcbaklarnr§ yl8indBl 180°8alens.
~AOB + ~"BOC = 180".
Ta'nl. A8ar lk| burcbablan binntg lotonlan Ikktcbl$tl
FO'kHrMYchbl yant 10'8'n cbPluylan bo'lsa, by Ikkl burcbak yeriikal

burcbaklar éeyflacH.
3. B

~AOB ya 303 yerllkal burcbaklardT.
TeoreTa. Yervka! burcbaklar 1ens.
~“AOB = ~"302.
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1)eba! ncbun sayoHar:
1. Ceotelnyant% kellb c/N\u\$bl kaul(la%\ lanxly Ta'blToliarT
aylt%.
2. CeoteHuk /r8uralarnl bo% cla ra bosblan™UcH Ttaklabc(a
o rrarta kayynla ta Tntol benn%.
3. OeoTtelnya knwtn% 17 $bl 1O axosly lwkunchalan Waullla
Ta 1lurtol bernuy.
To%n burchakka w n/benn%?
O 1Ur burchakka 1lamn /benn%?
O 1ta$ burchakka lan/bért%?
()aTtlay burchMak \dA\ alrasbinu\cl\ burchalar c/eyyiaci?
(Qanclay burchak lax/iol alta$ilinuychbl burcalar c/eyVacin?
Oarclay burchak \>ervikal burcalar cleyflacln?

© 0o N o o &

YoxTa Tasby,
Ma8ala. To‘8§8'n cbl2l4clact n la WM nuula necbla ke3tarn arylaycl?
YecblMN3bl. Barcakes3tabrzortrn ocklysanasHyoUlbMNanaTty”Nyrrr.

Qaz™ab blr nchbl A! nimilacla lkklncbl nchl esa yo™an nuylalarnT§
brcla bo'l8an barcHa ke3talarT 3anasak, n-1 3on Hosl boYacH. 3o'n“*ra
bir ncbl A. muetacla lkktc bl uchl e3a uol™an (n-2) nuylalartr§ bincla
bo’18an barcHa kesralarw 3anasak, n-2 M\ aTtuylayrrn2 ya Hokaro.
TWalllecla barcHa ke3talar 30T

n(n-1)
(n-1)+(n-2)+ "'+3+2+1:_1"é ----- ekanH”NT atylayrr2.
n(n-1)
Jayob: — >

4.1.1. Ta$ala. To"8'n cbl2ly cblrT8 ya nnt8 msnéa yollychl 6 la
nuuy(anl Harfar bMan bel8Man8. Bwm muulalar o™aH HosM boYacl8an
kestalar necbla bwu kestalarbl yorlb cblyt18?

4.1.2. Tazala. HecH say3l uchlasl bir | 0’8’n cbirlscla yolra&an 7 la
nuulaTt bel8Man8 ya vlar yoréartréa Hoall bolacll8an ke3stalarw yo2T8§.
1Nar necbla?

4.1.3.wa3ala. AB kesta wusiéa yollycbl C nuulat bel8Man§
C)uylda8l nurlarclan yaysfan mnslra-as! W 3bl3blT anlylang:
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NB. AC, BA. BC. CA,CB

4.1.4. Tasala. AB nuréa C ya O nuuylalarr bel8Man§. A™ar AB=9.4
ya AO=3,4 batéa AC=5 boYsa, BO ya CA kectalar urmnf~1 lopt8?

4.1.5. Ta$ala. AC kesraéa B IcWkl nmyla bo’lb, BC=7,4 . AB
kes3tant8 wurmnl”™ AC kebratn§ wurmnl”™Man 3 tana klcblk boYsa
JAB MiN8 n2mun8IMl lopT8?

4.1.6. Tazala. Ymnlin] 32 37 bo’lganAB kes3ta 3 boYakka boYt™an
birHDb, 1kkl clnelkl bo'laklarllMn™ orlalan orasldal Ttasolfa 20 37.
0 'rlabiclagl ke3taTn§ m2mnH8lrlopt8°?

4.1.7.Ttazala. ntTnrty wucb8a e™a bodran AB ya AC nwurlarnt§
btéa n la2-31€éa (n-1) la nuy la bel8ManS8an . Blr ucbl AC nurgacn
nMulalaréa. 2- uchbl esa AB nuréa8l nuuyblaréa bo4™an barcba kestralar
3o anl@ang?

4.1.8. Tazala. 1kl u0’3b 1 burcbaklaraylrrasl 18° 3Hu burcHaklarclan
kallaslll lopTt8?

4.1.9.ta8ala. ABC burcHaktn™ B wucbléan 5 la nur o’lka21§. Bu
nurlar bosr uf”an burcHaklarnl yo2t8 . ABC burcHak blMan 50 ’3blb
blsobla™anHa ular necla?

4.1.10. Ta8ala. Ilkkl 10’8’n cbl21AnT8 ke5l3blsblclan VMosH boY8an
uo’3b 1 burcbaklarntg aylrra3142° 8alen& 3Hu burcbaklarclan k1cbl§1LL
lopT8?

4.1.11. Taszala. 1kl paallel tO'~'n cbl2lylart wucbincblsl keslb
o’18anéa bosl bo4Y8an EcHkL birkO TonM burcbaklarclan bin 1kkTc bl 3ldan
12 rarlakalla. 3Hu burcHaklarclan k1cbl811 lopT187?

Mwn3(ayisb ncbun lop$brylar.

1-tazala. To'~'n cbl2ll Cbl2ILF ya nnT§ wmsiiéa yoluychl 8 lanuuylanl
barflar blMan bel8Man8. Bu mulalar oruall bosll boYacl8an kestalar
necbla, bu kestalart yorlb cblytg ?

2-Tasala. Hecb uays! wncblasl bir 1 0’8’n cbl2llidla yolra8an 5 la
nuulaT bel8Man§ ya ular yoréartéa bosll bolacH8an kestalarTt yorT§.
n lar necbla?

3-Tazala. AO ke3Ta m3néa yotychbl C nuy'!ar bel&Man™. Puyldadl
nuHaréan uaysMan unslra-asllnsbl3blT atylans:

AO, AC, OA, OC, CA, CO
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4-ta%ala. AB nuréa C ya l) nusblart bel&llano. A8ar AB=12 va
AO=5.6 Harela AC=7 bo4sza. BO ya OC kecTtalar w/.mnHgIMNl 1opt8?

5-Tasala. AC kestaéa B 1cbkl mmulabo4lb. BC=9,4 AB ke3Ttatn§
il AC kestant§ urunH~éan 2 tana kldlk bo4sa. AC Tn§
m2nnngini Ko pT8?

6-ta$ala. 1128l 38 37 bo4Y8an AB kesTa 3 boYakka boUr&an
boTb, 1k] cHella boYak!antn§ o’rblan oraszldsl tasola 24 3.
O'Maz™a™ kes3ratng urmnf”™1 pT8?

7-tasala. 1| cp'sHT burcHaklar aynmnasl 42°. 3H1 bircHaklarclan
kallasm 1opt8?

8-taszala. ABC burcHaknt8 B ucbiclan 7 lanur oYkart&. Bu nurlar
boa/1 u8an burcbaklart yo218§ . ABC burcbak bllanuo’sblb bkobla8ancla
vlar necla?

9-Ta$ala. 1kl parale! 108'n cbllularl ncbincbisl keslb o4 anéa
bos bo48an lcbkl bir (otonH bircbadarclan bin 1kkicbBl(lan 2 Tana
kKava. 3H1 burcbaklaréan Kkbl*"TlopT8

1.2. CeoTe(nk M uralar, nlarnT« 1a’ nii, xo83alan ya aloTtallan
1kHburcllaklar, nlarnlng8 *urlan. Pha”or {eoreTtask

Ta'nl. B Ne'§8'n cbl2luga yolraycH8an wucbla maflaclan ya 3Hu
nuublartlkklralab nmasHMwychl 3la kestaéan lborar H8ura ncHburcbak

AB,C-uclburcHaknt& wuchblan; AB. AC, CB-ucbburcHakmé&
tOronlamn;

~ABC, ./BAC, /ACB-uclburcHakr burcbaklan

Bra burcHa™ 90° &a len8 boY8an wucbburcHak 10'§ n burcbaxil
vcbburcbak éeyiladl
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Ta'nl. Hatra burcMaklan o rklr burchak bo'1°an nckburchak o'Har
burcHakl nclburchak Veyracrl.

Ta'nl. Btra burcHa8l o'mnas burcHak bo'l8an uckburcak o4rtas
burcHakl nclburclak éeyllac/l.

Ta'nl. wncHburchakwng barcHa8lclan wrnng8 uarSVi$lda8l HOTon
o'rll518a oUkarl”an ke3ta tecHana éeyllac/l.

Ta'nl. ucHburcHaknllg bir wucblclan nnt8 wuar$bi$ldagl loTonga
LU$HT18an perpencHkulyar kesta wuckburchakntg balancllBl HeyMacrll.

Ta'nl. 1l)cHburcHakwn8 blr burcha8lt len8 Ikkl8a boUuychbl ya

uarsHI51cla8l o Ton blflan ke513H8uncla bo'l8an ke 3ta T ucHburcaknin®
bl33zekT3as! éeyHacll.

licbburcbaklarnln” (en™Hk alortallan.

l-alotal. lkkl loToT ya wular orasléa8l burcHa”a ko'ra len8Mk
alotaii.

H-alotal. BU®d torn ya ut*ayopl$H8an lkklburcHa8l8ako'raleng8Hk
alotan.

AB=A]B])
AC = AC, | => IABC = AN~C,.

/.A = AA, \
A ' B A, ‘B,

L-alotal. ncHburcMaklarnt§ ncHa{otowna ko'ra len8Mk alotaH.

c c AB = AB,
AA = /11, AABC = AA B]CT
A B /B=/5,
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A8ar lkkl ncHburcHakrnng 2la to To 1 len8 boYsa. wurn len2, yonll
ncHburcHak éeyHacll. Ten§ lOtorMar yon lotonlar, ren§ boYra8an
tOTon nnt§ asosl éeyllacH.

A8. B8 - ncHburcHaknt§ yon n>tonlan,

AB- ncHburcHaktne; asosb Ten§ yonll wucHburcHakwng aso5lcla8l
burcHaklan len§ boYacH. “"A="B.

Teorewa. Ten8 yonl mebburcHakrng aso3wa oYkarl&an teclanasl
Har balancllk, Hat bl33ekT3a boYacH.

TeoreTa. LicHtcH] lo'8'n cHI2lysa parallel bo4Y8an 2 lo'8'nm cbl2la
o'raro parallel bodacH.

TeoreTta. (YcHburcHak IcHk] burcbaklantn§ ywncHs! 180° 8a lens.

lkkl o'7.aro paralle! 0'8'n cbl2la T mncbinchbl lo'8'n cHI12ly kes8ancla
Hosl boYacH8an burcHaklar ncHwvn:

- T03 burcHaklar o’raro lens;

- lcHkl aHnasblnuycbl burcHaklar o’raro lens;

- lasHyl altasHTtuychbl burcHaklar o’raro lensS.

TeoreTa. YcHburcHakrn” lasHul burcHa8l o'ruia yo0'3HT boYtag8an
tobla burcHaklar ywUncHswa lens§._

YoxTta T1asby,

4.1.11. Maszala. Totonlannt8 wrunHklan 5, 6 ya 7 bo48an
ncHburcHakéa kaia loT1o T uarsblsldagl burcHak blsszeklnza5l 1cHkl
cbirM8an aylana tarkarlcla burcHak wucbléan bl3obla8anga uanéay
urba*cla8l boYaklar8a aJralacll. BenHsbl: AC=5  AB =6, CB =7,
9B =x

Co=7-x
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YechblNsbl; B155ekln$arng xossaswja kota — = ----—-- , bunéan

6 X
EX =42 - 6X -» 11* =42 =>* :_1
AO 6 AO 6 11 11
ncbburcbak AB3 cla--—--- = —4& -—— — -Ty — — ! 3syob:— *
00 X' 00 n 7 7 -

4.1.12. Tazala. ABC uclburcHakéa A wucbicla§l la$i#l burcba™ 110°
8a, C wuchbicla8l Icbkl burcba8l 80" 8a len”™. B ucbicla8l lcbkl burcba’ i
lopT8?

4.1.13. Ta$ala. Ten§ yonll ncbburcbakwng ncbléall burcbasl 70° 8a
len8. Yon lotow8a oYkarM”™an balanélk ya a$o3 orablcla8! burcbakiu
HOpT8?

4.1.14.1a5ala. Ten§ yonH ncbburcbakrnng ucbicla§l burcba8l 120°8a
len&. AS051cla8l burcbaklannt§ bl$eklnsalan ke”3bl3bléan Hosl bo’18an
o’War burcbakiwNepT§?

4.1.15.tabala. Kncblk kaTeii AB=1 ya kana kalell8a yopl5SHS8an
burcba8l 30° bo4Y8an 1o0’8’n burcbakll ABC wucbburcbak yasan8. Bu
ncbburcbakwing BC §lpolenu2a$l kaKa kaleit ya krcbrk kalem B3O=1
bo4Yganyan§l 2BC lo’8’n burcbakl ncbburcbak yazsan”™. Bn 2BC 1lo’8’n
burcbakl ncbburcbak 3C 8§lpolemm2a5l nrmnM~T1lopt8?

4.1.16.tabala. ABC ucbburcbaknt8 AB, BC ya AC loTtonlan 103
raylsbéa 4, 5 ya 6 8a len§. AB ya BC wTonlar8a unnacl8an aylanarn§
Tarka2l O nuala AC loroncla ajral8an kebralartng wrunHklan
ko’payllw3sT! lopT18?
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4.1.17.1abala. Ten8 yonll ABC wucHburcHakéa A ya C burclaxlan
Hong. ]AB] : IAC] =5:3 kabl ya |AB] - |AC] =4 .
YcHburchakrmné p ente 17 bl3oblano,.
4.1.18.tabala. To'"’'n bwurcHakll uncbburcHakwng §lpolenm2abl
13 8a , &lpolenn2a8a LWI$bIrM8an balancllBl 6 & len8. Kaua karolwung
8lpolem?acla8l proekblyablt opT187? (2-rasm)
(@

2-ra$rn

4.1.19.ta$ala. ABC wncHburcbaMa pA = 7, \BO\ - 4 ya OE=2
(AC paallel 3E) AB toTtonww> u2unfglllto prs. (3-rasr)

4.1.20.71abala, Pentelll 96 & len§ bo48an mncHburcbakntg8 Har bir
ToTtoT t0'ta lenS bo’laklarSa bo'lndl Bo’M13b nusblan totonlar§a
perallel kesralar bilan LLaSbH8an. Bu keStalar urunflMan y/A4YrkH3bl
IOpT8§?

4.1.21.71abala. Yn2l 48 8a KOng§ bo4an ABC wucbburcHakmé AC
HOToT O Mgladla \AS\: \BC\ = 1:7 «kabl 13bakk bolnac/ ABD
ncHburcHakg yn2lrlopT8?

3-rast
4.1.22. ta$ala. ABC wucbburcbakéa burcHak BAC=45° burcHak
ACB=30° ya \BC\ = 14 n/2 éalenE- AB FOTON n2mnnslm 1oprg?
4.1.23.1a%ala. TotorMan 7, 12 ya 13 bo4Y8an ucHburcHakka labHul
cblrfi8an aylana racHusbl KOpT8§?
4.1.24. tas$ala. MecNanalarnt§ nrunfllan 10$ raylsHcla 9. 12 ya 15
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bo48an ucHburcHak ynnw lopllP.?

4.1.25. Ta3ala ncHburcHak aylana8a IcHk] cbir/1”™an AB=24 yaaylana
Tarka2l 3Hu rotonéan 5 blrHk Tasolaéa yolsa, aylanant§, raéuiust!
10plne?

4.1.26.ta8ala. Ten§, yonll ABC wucHburcHakka IcHkl cblrf”an
aylanant§ Tarka2l nwng assosNa LUsblrM~an balanclH81T, nnT8§ ucbléan
bosblab blsoblaognéa, 5 ya 3 8a !en§ kesralar8a ajralacH blcHburcHak
as3oa3Tt! lopTs.

4.1.27.Ta8ala. Penteln 48 8a lene boU&an ncHburcHaktruy, Har bir
to TOT lo'ta len§ boYaklar™a boUrcH. Bo’'M13H mmylalan n>tonlar§8a
parallel kestalar bManlnlasblitl™an. Bu ke3rtalarm2unHklan ywUncnsr!
lopT87?

4.1.28.Tta%ala. YcHburcHak HKTtonlannt« o'Malant WLW3blTh.
perltelrl 65 & ren8 bo48an wucHburcHak Hosl wullncH. BerM&an
ncHburcHaknt8§ pente Tt n)prg?

4.1.29.ta8ala. TotorMan 3, 5 ya 6 boM™an ncHburcHakrruy 5 leng
lOToNn uarsbl3™a” burcHak ko3tTnslr Loprt8?

4.1.30.tabala. TotorMan 13, 14 ya 15 37 boT&an ncHburcHaktng
en§ kalia balanclfgrl HOpT8?

4.1.31.wa3ala. YcHburcHaknt8 Ikk! lotoT u2unHklan orasldagl
rfary! 1 31.~a len”™ bollb, nlar oraro 120° N burcHak Ho3M ulacll. A8ar
ncbincbl lotow 13 37 *ené boYsa, ncHburcHaknt8 pentelnT
10plrg?

Mwnu(ac]i 18b ucHun (op$blnuylar

1-ta8ala. ABC wucHburcHakéa A ncHlida™ LsHU! burcHa8l 130° 8a, C
ncblcla8llcHkl 80° burcHa8l 8alen8. B ucbicla™1cHkl burcHa81tlopTt8?

2-TaBala. Ten8 yonH ucbburcHakwng ncbléa§l burcHa™ 90° 8a lens.
Yon KOTonuwia oYkarfgan balancllk ya asos orasléal burcHaktlopt8?

3-ta$ala. Ten§ yonl ucHburcHaktn8 wucbicla8l burcHa”™ 100° 8a
len8. A$031da8l burcHaklannt§ blzekrt3alan ke515bl3bléan HosM bo’18an
oUklr burcHakt lop18?

4-taBala. KaleHan AB=AC= 3 boY8an ’'8'm burcHakH ABC
ncHburcHak yasan8. Bu ucHburcHaking, BC 8§lpolenn2asl kana kalell
ya KEcHIk kalell BO=3 boY”™an yan§l 9BC lo’§’n burcHakH ncHburcHak
yazan8. Bum OBC K>8'nm burcHakH wncHburcHak OC §lpolenn2asl
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nrimnnglw lopt8§?

5-ta8ala. Tenu, yonll ABC wucbburcbabla A ya C burcbaklan *ens.
|AB] : JAC] = 5:2 kabl ya |AB] - |JAC] = 6 . uicHburcbakwing pentetnt
blsoblan§.

7-taBala. To!8‘n burcbakl ucHburcbakwng 8lpolenn2asl 10 Ma ,
kalerlarldan bl rl 58aleno;. Ka«a kale!TT8 §lpolenn2ada8l proek5lyastl
10pT18?

8-Ta8ala. ABC wncbburcbakka YWC\ = 6, 83\ = 3 ya 13E=2

(AC parallel 3E) AB lotonnTt8 nrunllut lopTt8.

9-ta8ala. Clcbburcbak lotonlantng o’rblanw LWlasHinb, pentern
32 Ma len8 bo’18an ucbburcHak bosl sllincH. Benl8an wcbburcbaknt&>
pentebut OPT8?

10-ta$ala. Totonlan 2, 7 ya 8 boYoan mcbburcbakuwrn« 2 8a len§
loton uyarsblsldasl burcbak ko 3Tn 3w lopT8§?

N-tab5ala.yn2l 81 8a len& bo’18an ABC ucbburcbaking§ AC loTtoT
32 mmylaclaMd]: |OC] = 1:9 kabl 13baTéa bo'HnacH. AB3 ncbburcbakrnng,
yn2ilflloprt°?

12-ta8ala. ABC wucbburcbabla burcbak ACB=60° ya BC=14 ya
AC=12 "alen8. AB loton urmnM~rnloprt8?

13-ta8ala. Totonlan 7, 9 ya 11 bo'l8an wucbburcbakka lasbul
cbiri™an aylana racHust! lopT18?

14-ta8ala. YcHburcbak aylana&a Icbkl cbirl”™an AB=20 ya aylana
Tarkar! 3bm lotonclan 3 bIrflk Tasolaéa yolsa, aylanant8 racHumsbl
lopT8?

15-tazala. Ten8yonl ABC wucbburcbakka lcbklcbIrl”™an aylanawng
Tarkarn ntng assosl8a LUsbinl8an balancll&lr, nTn8 wucbléan bosblab
blobla8ancla, 5 ya 2 8a len8 kestalar8a ajraladl Ycbburcbak asosbl
lopTs.

Meba! cHun 3ayoMar:
Ockburckakka (@ n/bert8?
Ten$ yonll ncHburckakka 1a t[[ benn%?
Ten8 (otonl nckburckakka lan/benn%?
To VI burckak/ ncHburckakka lan/berr8?
O W r burckak nckburckakka lan/berluy?

o gk w N e

O '(ta3 burckakh nckburckakka lan/benn%?
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7. MckhburchNak teclanasr cleb 1ta% a aylllach?
Mchburchak blszeklnsasl clebtta % a aylllaciA?

9. 1lchburchax beliancliwy! debttra % a aylllac?

10. WcHburcNablarnnw, lendok alota(lant aylt§ ?

1.3. O’xBHasbllk. CHeya \a Meneley (eoreTalan, 3Tns3 ya
ko8lnuSlar LLonNUMKT

Ta’nl. 1kbburclTtknTt8 blror ucbl blMan saraTta-uarsbl loToTclagl
blror nmuylanl  1nlasHMruycbl kesTta cleYlyana <leylad/

Dertak. ncbburcbaMa nuuylalar 103 raylsbela FOtonlar8a 1e813HM
boY3a, n Hobla ke3talar cbeylyanalar bodacH.

Ta’'nl. A8ar ucblalo’e;n cHTy (ke3Tta ) blna nuulaclan oYsa, ular
kon§rnyenl deyMacH.

CHeYlyana alatazlnalyan Ta letall§l ~“yant Cbeyant§ BrT
sbanfwa uo’yM~an boYlb, n 1678-yMéa unyllla8l Tn bl T leoretat cbop
ellrgan.

Teoreta. (Cbeya) A™ar xuyony ABC wucHburcHaMa AX, BY,C2
cbeylyanalar blr nuufacla ke3”3bl3bl ncbun

/BX/ ~/CYl  [A2/ _

/XC/ [IYAl /2B/
Tmnosaba! o’rTH bo’H3bl rarur ya yelarll

B

Menfley teoreTas!.

OABC ucHburcHabla benl8an X.Y.2 mmulalar To 3 raYlsbcla BC, AC
yaAB clll2lylarcla]joylasbéan bo4st. X,Y,2 nuublar koetar bo’Ma3bl
ncbun

n2 BX CY . ..
------ X ==X ——-—-= -1 lene,nk bawrws3sw rarur ya yelawiwr

2B XC YA
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8lnn8 \a ko3tn8lar yonun!an

Kostnslar leoretasl. YcHburcHakwt™ 13lal8an O tonTT8 Kyaéram
clol8an 2 HO 1o T Kyaclrallarl yuiUncrs”an 3Hu 2 KOTton blan mlar orasldas!
burcHak ko 3Tn 31718 IKkkMan»an ko’paylnasbl ay115H nalyasl8a lenS§:

a2 = b2 + c2—2bc co3 a,
b2 = a2 + c2—2accos (2

c2= a2 + b2- 2abco3yy,

3mm3lar (eoretasb 1llcHburcHaktng8 tOTonlan sarbHL3ldanl
burcHaklarr§ 3tusw,a proporsto’nal:
a b Cc

51M a 511 @ 51M Yy

Yorta tasHuy,.
1. ABC wncHburcHak bis5eklnsalan ke3l3H8an nusNe3l P nus*a benl8an
Lt
ax BYy cCr
boYsa. Tarka?2l P nulllaga™ AOABC wucHburcHak™a IcHkl cbirl”™an
aylanarn8 tay |uclH811 13bollang

2.0ABC wuncHburcHak benl8an. X nmus™a BAC  burcHaknt§
blszekln5a51 ya [BC]lkes3tanTt8 ke515H8an nuuymw, Y nmvyra CBA
burcHaknt§ blzekTnsa51 ya [AC] kestawn& kes3lsH8an nuulasl boYsr.
>/boyal, 2 nuuyla C ucbkla§l lasHul burcHakntg blzzekin5asl ya (AB)
10’8°n cHI21AMIng ke3l3H8an mulabl boYst. X, Y ya 2 nuuylalartn§
kollNnearnginl ko’r3amn§.3

3. Benl8an AABC wucHburcHaMa X nusla (BC) KO’8’n cbl2llida, ¥
nmyla (AC) 1lo’8’n cHI2lacla ya 2 nuula (AB) 0 ’~'n cHl2lyéaloy!asH8an
boU4sT. A8ar (AX), (BY) ya (C2) cHeylanalar blna P nuyraslda keslsl18an
boUsa, unyéasllen®,MNk balannsblt ko’r3anny»:

n2 BX CY

rs XC vya
4. AABC wucHburcHak ya blzek{nzalan ke513bl3H nwuuras! P nuy*a
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berl'lgan = +$J(r/—?-=1 boUsa, Tarka?2l Pmalaclael JABC ucbburcbakka
IcHkl cblrMpn aylanawng tay]ucll81lrmni$bollans.( 1cbk] cbirM&an aylana
ko'ptcha Icllkklaylana, nnt§ r rac/mdl - lcbkl ra<luz éeylacrl.)

5. AABC ucbburcbakiwotonlannil2 vrunfklan a=BC, b=ACyac=AB
bo'lb r- ncbburcbaknt§ lcbkl raciimsl boYst. JABC mncbburcbakntg

r(a+b+c)

ynx! 2 éa len8H8Ir «ko'rsalt§. (Ko’'rallna: blzelnzalar
ke3lsblsb mumylllsl ncbburcbakr wvcbla ucbburcbakka boYacll; bar blr
ncbburcbaknt8 yunrbl bl3oblan8.)

6. OABC wucbburcbak ya nnt8 leklslkcla§l sbunéay X. ¥ ya b
nuo*alan benl§ank!

~NAB2=~CBY

NBCX="ACY

NBA2="CAY

(AX), (BY) ya (C2) lo’8n cbl2lalar blia nuybla keslsbganHelnl
ko'r3alns.

7. Burcbak bl3szekt3as! baslda§l {eoretaéan mncbburcbakwing blror
Icbkl burcba87118 blzekunuzas! oUkarlcl. (AC) lo’é’n cbl2llda [AC]

AB AP
Kestaéan lasbuamlcla P nuuyla olMnsrt. AS8ar = boYsa ya

Mua! sbunclagra (BP) w>1§'n cbl2ilB ncblla” lasbul burcba’tr§
blzeklnsasLl§INl ko rzaHn”.1

3. IMunHayeya B.8.. BacHkoya A.Y . Hateck)ya N. MuxMToya M.bl., Tosbpc/latOya M.1.
“Bo$blan$pcb TaleTallka kunu naranyasl’ 356-365
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1.4.To’Mburcbaklarnt8 Cwurlan ya \088alan
81kMk (o’r(burcHak]ar. P(oletey (eoretasb

HecH blr wncblasl bir KO'A’n cbrycla yolra8an ro-ta nuuta ya

bn nuuylalarr keltra-kel LWTasHnruychbl o Ta kestaéan lbora! MNuyra
lO'nburcback eylacH.

B

8 a

To'rlburcllaklarnling Wrlan: parallelo8ratr, HO'8'n HO'nburcbak,

roTtb, kyac'ral,lurll KOtonl KO'nburchak/irapeblya
Parara-uarsbl KOTonlan paralVel bo'l«an to'nburcHak

paralleloS8rarrcllr.
Teoreta. A™ar to'Mburchaknty. (Jlaonalan ke515/$a ya ke5l$bl5b

nuurSlcla len8 lkk18a bo'Hnsa, bu lO'nburcbak paralleloS8rarrclir.

AO = OC
N=> ABCW - paralleloZrartr
OB 00} p
Teoreta. Parallelo8rammwng clla™onallan ke5l$bacH ya ke515bl5b
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nualll$icda len8 |kkl8a bo'TnacH.

C

A B
AO = OC
ABCO-paralleloS8rarr =>
BO = cio

Bun xo55adan Toyclalatb parallelo8rarttnt§ bosbuya X055alan,

farata-yarsbl burcHaklan len8H§! ya uarata-yarsbl lotonlan len8nsl
keHb cbluacll. Ha 11a burcHaklan t0'8'n burcHak bo'18an tO'rlburcHaklar

Ne'§'n KO'mburcHak ieyflacrl.
TeoreTa. To'8'n lo'rlburcaknt2 cla8onallan len8.

ABCO 10'8§8'n lo'nburcHak <>AC=BO

Hatra HOToblan len§ bo'l8an parallelo8rart rotbcllr. HaTtra

lotonlanlen§ bo'l8an 10'8'n KO'nburcHak kyaéra! cley! lacll
Kyaéra! - Hat lo’8’n KO’nburcHak, Hat rotbcHr, SHunTt8 mncbun
Hat rotbnT8, HaTt lo'8'n {o'nburcHaknt8 xo33a3™a e§a.

C

1kkka uararta-farsbl lotonlan8rta paallel bo'l8an HO'rlburcHaklar

IrapelSlya éeyllacH.
Parallellotonlan nnt§ asoslan, parallel bo'lta8an lotonlan ntn§
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yon Kornoblan cleyflacH Yon (otonlan len§ bo'l8an lrapelblya len8yonH
lrapelal\a (leyllacH.
C

EP//AB, EP//OC

Yon loTtonlanw o'Malant MasMruychl ke3ta lrapel:5lyant§ o'Jla
cHT18'l éeyHacll

TeoreTta. (AppolorHy) ABC ncbburcbaknt8 alOtot&a oYkarl™an
Techlanas! ya atOronclan ajral8an bta kestas! kyaclrarlarl yutYncW3tré
lkkNan§,aw uol8an Jkklloton kyaclra*lan yl8dncLi518a len§

b2+ c2=2(T2+ ii2) Yok>

AB2+AC2=2(A0-+BUN2

bbo\
Ko3tuslar leoretasl8ako'ra b2 = 17 2-mcl2 —2”~T1Cco03B

b2= 1 2+ A2 —2MWICO501 1/Mart Hacllab 70 3H3ak,
b2+ c2= 2712+ 2c?2 13bol bolch

Seba* ncbun 3ayoHar:
Plan\telrlya kur3tt% asosry lusHuncHalarlt ayiuy,.

To 'f{burcHak (leb TTa % a aylllacin?
TeblsMk/r%uralarlntg lurlant ayHn8?

AP w DN~

Parallelo8ratttn8 laT'dp, xo33alan, aloTtaanT aynu,?
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To Y/ 10 'mburckakn'to wo ¥//? xo33alarbl aynn%?
K\'aclra(nlng lardo, xo33alant aying?

Aotbnt% laY/? xo33allnTt ayHn8?

Trapelslyatn § la'n/r, xo3zalant aylin%?

© N oo

Yorta tasHy

Masala Parallelo&rattwinii blr KO 70T | KKkTCbl (oTOWwiian
4 Tana kana, pentelen 20V23T1, oYklr burcba8l 45° 8a lens.
ParalleloS8ratttng yn2lt KOpta?

BenHsbl: a=x, b=4x. P=20\"25?n,, a = 45°, 5=?

YecHLsbl: Mazala 3ballwa kota

2(x + 4x) =20n/2 -> 10x = 20y2 -> x = 272

4x
r- n/2
m = x-5T45°=2n/2-—2 =2
5 = Hedx = 2 «4 «2y2 = 16\/2 /myob: 16y2

4.1.32.Tazala. Ten« yonH lrapelslyant§ cHo'onall nnt8 o’1kir
burcba8lnl len8 lkkl8a boYacll. A3zos3lannTt8 wsball 2:5 kabl bo’Hb,
penteln 132 371. boY3a, rrapelllya o’rla cblrwyYnTt8 nrmnN~atr KOpT8?

A B
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4.1.33.Ta3ala. Aszo3lannT§ blsban 3:5 bo'l«an HO'é'm burcHakH
napelslyanTt« bIr burcHa™m 135° o'lla cbl21§8'l e3a 16 3T. 8Hu
1lrapelslyaTn§ bicblk yon to ToTT 10pT§?

4.1.34.T1a%ala. /1303lan 93T ya4 3T bo'l8an len8yonH lrapel3lyanlng
o’Mar burcHaklan y18'TcH51 90° §a len§ bo'l3a. nTN§ aso3lan o'rblanT
MNasMruycbl ke3Ta n2mMnHSIT KOpPTE?

4.1.35.Ta$ala. Parallelo®ratnT” bIr toTO0T IKKTCbl KToTClan
3 TaHa KkKblk. PenTteln 24 3T, oUkn- burcHa™wm 45° &a 1lens.

Parallelo8ratTn8 yurbllOpT8§?

4.1.36.Tasala. ParalleloéraTnTé cHo'”~omallan 6n/2 ya 8n/2 8a
len8. b)ning LWrH 1kkl KO ToT kyaérallan y184ncM51lW KO pT8§?

4.1.37.Ta$ala. KoTbTn§ balancllgl 5 8a, cllo’&onallan urunfiklan
Ko'paylnnas! 60 §a tOn& 1)wn8 penTtelnTt HOpPTE?

4.1.38.T1abala. A°ar rotbnT8 0o TOoT 8 8§a ya burcHaklanclan bin 60°
8a len§ boYza, unt§ ym2lt KOpT8§?

4.1.39.Ta%ala. KortbTne, HOToT 10 8a 1len8 AS8ar rotbTn§
balanérsgl 5 §a vrayurlsa yu2l 50% &aolacH. PorbTn§ ym2ITHO pT§?

4.1.40.Ta%ala. Ot 'oorallan v2mnrgl 18 ya 14 boY8an O’ nburcHak
OTorlMan o’rblanT wilasHun3Hclan HoslM boY&an O'nburcHak penTtell T
FOpT8§?

4.1.41.T1a3ala. PenTelrl 8 3T7. bo48an 1 ’'nburcHaknTg bIr OTOT
mrmnlrigl sol8an KOTonlanclan 103 raY1l3Hc1la3TT1T,4TT, 5TT Kana boUsa,
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UIMTR,en« kaHa 10ToT wurmbl|§,1T lopT8?

4.1.42.Ta3zala. Oayany lo'rlburcbaknt8 bir burckag8] 147°, sol8an
3la burchaklan o‘raro len§ bo4sa, to 'rrburcHak burcbaklantlopT§?

4.1.43.TaBala. To'nmburcbakrtno; burcHaklan kaMalf§l 1,2,4,5
3oblan”a proporsto'nal boYsa. 4 3ow”a proporstoYw! boYgan burcHas§in)
lopT§?

4.1.44.waB8ala. 18 la 8Su8wmn clio’plclan mlarT 3swcllnnay
lo'mburcHaklar yasan§. Ularclan towonlan uanclay boY8awwng yuras!
en& kalla bolacl1?

4.1.45.wa8ala. To'rlburcHakTn§ bir cMo’~onall wrn penteln 25 ya 27
boY8an Tkklla ncbburcbakka ajralacll To’rlburcbakrung penteln 32
len”™ boYsa, oYkarM”an cHo*onaH v2unrs§illlopT§;?

4.1.46.Tta8ala. Tortonlan 16 3T. ya 9 3T. boYtan To'§'n
nx nburcHakka len§(1o3H boY”an kyaclral O TOoT T ropln»?

4.1.47.TaBala. To’r'n loYlburcbakwng kaKa {oTtow 15 8a ya
co’éonalannT” ke3l3b8an nuulasMan kava toTon”acHa Tasola 4 8a
len§ boYsa, loTlburcbaknT§ ynrbl Mopt§?

4.1.48. Tasala. OwSonallan 15ya 12. 4 burcHakTn§ blir Jul u-sarsbl
lOTonlan ko'paylTaszl 240 uyol8an 2 {oTow kKo’payuna3T! lopT§?
(PbleTey)

Mwn3z(ay 13b ucHun (op3!'Hnuylar

1-Ta8ala. A3zo03lannT§ T3ball 135° boY8an 10’§'m burcHakll
1rapel5lyanlng bir burcba8l, o'Ma cbl218Y e3a 18 3T. 8Kn lrapelslyawn§
Kicblk yon O ToTT KOpT8? (a-rasr)
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C

2-Ta%ala. Ten&yonll napelslyaTngclio'éonall nnT§oUYKn burcHaglw
len” 1kk18a boYacH. A3o3lanTn& bl3bam 1. 3 kabl bo'llb, penTeln

160 3T. boYsa. lrapelslya o'lMa cbl rAYnT” m2unH8IT lopT8§?

3-Ta$ala. Aszoszlan 9 3T ya 4 3T bo48an len§ yonll mapeblyawn”
oYkKlirburcbaklan yl& MncHsl 120°8a 1en8 boY3a, nnT§ aszoslan o’nalanw
Inlasivrmnycbl kesta urunfgr! TopT8?

4-T1a3ala. Parallelo8ratTn8 blr 1loTtoT lkkTCchbl {oToTCckn 4 Tana
klcblk . Penteln 30 3T, oYblr burcHa8l 45° §a len8. Parallelo§raTnT§
yn2iM 1opT8§?

5 -Tasala . Parallelo8ratnlné cHo'S8onallan 9 ya 15 leré-"n‘né
LM 1kk1 KO ToT Kya<3ra{lan y1§84ncH51wlopln§?

6 —-Taszala. KorbnT§ balancll8l 5 8a. /lo'*onallan ko'paylTa3s! 80
8a len8. 1InT§ penTelnw OpTE?

7 -Tasala. Tortonlan 8 3T. ya 9 3T. bo48an 10'8*n lo'rrburcHakka
{en”o3H boY8an kyaclra(tO ToTT lopT§?

8 -Taszala. KotbTtn” IOTOT 15 8a len§. A8ar roTbnT§ balancllgl
4 8a wvrayHrMsa YNNn50% 8a ofacH. K.oTbTn§ ycw T OpT§?

9 -Tazala. Ot :8onmallan m2wunl§l 18 ya 13 boY&an HO’iAburcHak
tOTonlan o’MalanT Wa3Hnn3Man bo3l boY8an HO’nburcbak pentenyT
fop1Ms§?

10-Ta$ala. (3ayany HKO'nmburcbaknT§ blr burcHagl 129°, uoléan 3la
burcHaklan o’raro HOn§ boYsa. nx nburcbak burcHaklant OpT8§?

11-Ta3zala. To’§'nm H’rlburcbaknTg Kana IOToT 17 8a vya
cMo’8onallannT8 Ke3l3H8an rmuylaslclan kava KOTon8acba Tasola 5 8a
tOn§ bo43sa, KO'nburcHakTr™* yurbl 1opT§?
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12 -Tasala. To'rTburcbaknt” burcbaklan kallal” 1.2,4,5 3onlan2,a
proporst'na! boYsa, 530T8a proporst’nal bo'l8an burcHag8lw TopT§?

13-Tasala. To'rTburcbaknTtg, blr cHo’'8onall vw penTeTn 20 ya 24
bo’18an Ikkka ucbburcbakka agaTacll. To"nburcbakTng penteTn 28 8a
Ter boY3a, o’Tkarl"an cHo’8onall nrmnM”~w TopT/?

1.5. Ko’pburcHaklar.

Ta'nl. 3ocMa yoply 31Ty cbirly bMlan nwn§ IcHK] 30ba3TT§
blrlasbTtaszl ko’pburcbak éeyllacl.

A8ar ko'pburcHak Ixmyony ToToTT Icbl8a ol8n HO’§’'n cbl2lysa
T3baTan bkTa yanT Tebl3lNkéa yoT3a. n uyayany, Ko’pburcbak éeyllacll.
AK3 bolcla bou, Ko’pburcbak éeyllacH.

Ko'pburcbaktn” blua ToToT8a reMEsbll bo’lta8an Ikkl uchlT
TuTasburnycbl kesTaa ko'pburcbakTna, cHo’8onall éeylMacH.

n-burcbakTng, Har bir ncbléan (n-3) Tacba™ona! cbluacll.

OeTak, nTaucbléan n* (N-3) TaclaSonal cbluacll. N burcbaknT§
barcba cHo’*onallan 30T

— — I'b’rTula bllan Topllack.
2
Ta’'nl. HaTtTa Totonlan o’raro Ter* ya barcba burcbaklan blr-blnga
Tere, boU”an uayany, Ko’pburcbak TunTaraTt Ko’pburcbak éeyllacrl.
Teo’'reTa. Har uanéay TwunTaraT kKo'pburcbakka Tasbuyl ya Icbkl
aylana bar clolT cbl213b TUTKT.
Teo’reTta. MwuntaraT kKo’pburcbakTng ym2l wnwn8 penteTn
bMan Icbkl cblrM”an aylana racdwBl ko’payTTa3TTo; yanTt8a Ten§:

f=2nxr
2

Teo’reTa. MunTaraTt nburcbaknT§ y1124;

871/2n/?251Nn360°/«

8a Ten§, bunéa $- Tasbul cblrM8an aylana racHu3sb

MwunTaraTt n burcbaknT § Icbkl burcbaklan yw4nclia!

180°(n — 2)8a Ten8. MunTaraT nburcbakTw* blna lcbkl burcbakiu
Top13b ucbun 1cbkl burcbaklan yu,’ TcH3T! burcbaklar 30T 8a boYanHr.
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180"(n—2) oa len8. Yaw: a,=60° a4=90° a6=120°
n

Mwnnlarat n burcHakka lasl/c]l cbirf”an aylana racrims!

['0’rrnla bllan lopllacH.

Oeba! ncbun 3ayolar:

1 Ko pburckak cleb TTaga aylllac?

2. ()ayauy, Ko 'pburckak cleb TTa%a aylllacN?

3. (2ayarly vya boll kopburckaarnT”/awTr bkkunHMN% ya
CKWb Ko 'r8aHn%?

4. Kopburckakka )ar\ necbla cHayonal obkarkk TUTKT,
/o rTn/ac/an/oyclalaTb naTuna ko r3arn’?

5.  MwunlUraT Ko ‘pburckak cléebTTa%a aylllaci1?

6. MullaxaT 9 burckakTuy, lo\ broeo\ necka Yoraclii bo "lack?

7. Mwullarat n burckaknT¥ yTT\ 1oplsk / brmla$r\ ayluy ya
naTtmna Ko msal%an koMa (Wkmnlfinb bert%?

YorTa Tasbc]
1 -Ta%ala.To'ual2burcHakTng necbla cMa”onaH bor?

n(n-3) _ 9(9-3)
7 2

YecblU3bl? Jlayob: 27.

4.1.49.71a8ala. On 1kklburcHaknT§ necb*a clMa™onaH bor?

4.1.50.T1a8ala. Ko’pburcbaknilg clMaSonallan 30T 20 la

Ko’pburcbakTné lotonlan 3otrn 1opT§?

4.1.51.Ta8ala. HacHm3l 4 boY8an aylana8a Turiiarat ucbburcbak
Icbkl cbirfM”an blrHb, bu wucbburcbak ToTow8a kyaclral ya5alSan.
Kyaclral;8a LW3Hsa! cblrM”an aylananT§ racHm3lT 1lopT§?

4.1.52.wa8ala. Aylana8a tobkl cbirM”an Tullarat oklburcHaknT§
loToT 0,5 8a len& boYsa, 3HM aylananT§ racfmst! HOpT§?
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4.1.53.Ta3ala. (,)ayans besbburcbakTné barcba 1cbkl burcHaklannTt§
y~UncK3! necHa 8§raclms?

n
E. X\ B
C 1
\ I
0 c

4.1.54. Ta%$ala. (yayansa 20 burcbaknT§ nec!va cHaonall bor?

4.1.55.Ta$ala. A8ar ko’pburcHakTn§ clMaSonallan 30T 54 la boYsa,
totorfan 3o0TT HOpT&?

4.1.56. Ta3ala. Payanuy, ko'pburcMaknT”,barcHa 1cHkl burcHaklanTn§
y184ncl51 1080° boY3a, ko‘pburcHaknT& lotonlan 3oT1T LWpT~h?

4.1.57. Tasala. Aylana8a I1cMkl cbirfM&an Tullarat mncbburcHakTng
penteln 21 8a l1en8 boYsa, 3bu aylana&a 1cHkl cbirl”an TmuTaxaT
W lburcHakTng pentenlw k>pT18? (1-rasT)

4.1.58. Taszala. MunTtaxaT Ko‘pburcbaknT& penteln 60 8a , nnsa
lcbkl cblrM™an aylanatné racllbl 8 8a lere,. 8HM Ko'pburcbak ymn2lTt
HOp1ri§?

1-rasT

4.1.59. Tazala. MwuTarat n burcHakTne, toll burcba8l lasHul
burcHa81clan 5 Talla kama boU3sa, 3bu Ko'pburcbak cHo’~onallan 30TT
lopT8?

4.1.60. Tazala. MwunlaxaT olmburcbakkalasHal cblri”an aylanaTn§
racHmu3l 5n/3 8a len§. W T/ parallel tTonlan ora3lcla8l TasolaT
lopT8?
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Mwu3s(ayl 13b ucbun (opaMnuylar:

1-Ta%$ala. On burcbaknT§ necHra ct4a’onall bor?

2-Ta$ala. AylanaSa Icbkl cbIrf”an TunTaraT wucbburcbaknT§
penteTn 27 8a len§ boYsa, 3bm aylana™a kbk| cbl/.M"an TunTaraTt
loYYburcbaknlng penteTnT TopTo;?

3-TaB8ala. Ko’pburcbakTne; clMaSonallan 30T 90 Ta boY3a, ToToblan
AT |Op1IE?

4-waBala. (Mayar'w, 13 burcbakTné necbta caSonaH bor?

5-Tazala. Aegr ko’pburcbaknTt® ToTonlan 30T 30 1a boYsa,
cMa8onallan 30TT TopT§?

6-TaBala. Payansa yeTlburcbakTn& barcba Icbkl burcbaklannT§
y18?1rtl15l necba §raéns?

7-TaBala, MunTaraT 3akkl2burcbaknT§ penteTn 56 8a , nn8a 1cbkl
cbir™an aylananT§ raclmst! baTéa 3akklrburcbak ycwT Topln§?

8-T1aBala. MunTarat oblburcbakka Tasbul cbirf”an aylananT«

racfnz! 7 & Ten8. Y nTé paralle! ToTonlan oraslcla8l Tasolat TopT§?

9-Ta8ala. AylanaSa tobkl cbIrf”an TunTarat oblburcbaknT?
ToToT 5 8a Ten8 boY3sa, 3bu aylanatng raclmsllt TopTe,?

1.6. Ooira 8eoTe(nya$:. 1lcbk! cbwl«an burcHaklar. 8bleyner
teorewas: ya nuuy(awn§ kucbl. 81kMk 4orTburcbak ya P4oleTtey
(eoreTasb

Ta’'nl. Aylana éeb TeksMkTn®, TadumT O nuyTas"an barobar
unrouyHblaJoyla3b8an barcba nuublar To”arT”a ayllacH.

o} myTa aylana Tarkarbl aylanant§ IXTlyony mmyTa3! bllan
TuTasbMuycbl ke3Ta aylana racHm3l éeyllacb.

Marka2l O(a,b) muuTaéa raclm3! r boY8an aylananT§ Ten§laTtasl
(m—a)2+(y - b)2=r2ko’'nT3béa boYacr.
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A8ar aylana Tarkar! 0(0.0) koorc/inalalar bo$bicla boY3a, bungay
aylananT§ len8latasl X2+y2=r2ko'nT3Ma boYacH.

Ay'lananT8§ IxHyony IkK] nvylaslT [WasMMNruycbl ke3Ta nnTt8 ya”an
cleb aralacH. AylananT§ Tarka2l(lan o'Wychbl yalar ntn& cHateln éeb
alalnb. nnT§ n2unM8l1kkl racHM3 n2nnl§i§a lenScHr.

Ta’'nl. 11cbl aylana Tarka2lcla ya HOTonlan racHu3larclan 1a3bkll
lop8an burchakka Tarka2ly burcHak ckylacH. Marka2ly burcHak o ?21
1lnral8anyoynTa,8racln5 oYcHoy! blMan oYcHanacH. Aylana lcHuwa cblrf”an
burcHak aylanacla lkkla 1urH Tarka2ly burcHak rasHkl emb, nlan3an bin
burcHak rotoblan aylanaga a]ra!S8an yoylarclan bT8a lMralsa, IKKTcbl31
IkkTCcbl yoy”a 1lral8an blsoblanacH.

Ycbl aylanaclan lasHuancla )oylasHS8an, lotonlan aylanaw kesuyebl
boY8an burcHak kaMaH§1 nTn§ loTtonlan ora3lcla&l aylana yoylannT§
8raéms oUcHoylan aylr Ta3T T8 yanTn blMan oYcHanac/1.(OC) (2-rasT)

Ycbl aylananTt8 1cbkla )oylasHSan, lotonlan aylanaTt ke3suyebl
boU&an burcHak ka«aH§! kesnYcHMarnT” oralancla8l ay'ana yoylanTn§
8raclus oUcHoyl!an y184ncH3TT§ yanrn blMan oYcHanacH. (/?) (3-rasT)

K 1

2-rasT 3-rasT
YnnTa blMan yalar oraszlcla8l burcHak yalar aJralS8an To3 yoy 8rac'us
oYcHoyTT§ yanrii bMan oYcHanacH.
Aylana vi2uni8l b=2trf / o'rtnlaian boplacll.
Aylana bullin yoy T T8 8racimb oYcHoy! nrmnHsl 360° boY&aT wncHun,
2n4 KA

T Wyoynte mrmnHw 1,°-——— = ————
1.360° 1803

nA.
m° NyoynT§ m2unHgl P 71° 8a lens.
180°
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Oolra. Ta’nlr Tek13lkTng§ aylana bllan cle8aralan8an 3oba3l cblra
cleb alalacrl.

Marka2l O(a,b) nuaTaéa racfm3! rbo’18an ckxa (x-a)r+{y-b)r<rr
Ko’'nT3bcla8l 1en8312MNk blMan 1roclalarecll A8ar aylana Tarka2l 0(0,0)
koorc!Talalar bosbléa boYsa, racmsl r boY8an ckxa X2+y2<r12
K0’nnl3Hcla811en8512Hk blMan HoclalanacH.

Kaclunsl rbo’18an clolrawng, yn21 5 = 7IT: 1'ortublan tOpMacH

OolranT® Ikk! rac!ln3 blMan cbe8aralan8an L3rT Mona 3ekton

«3eyMacll (b-cblrta) n®\\yoy8a e8a bo’18an 3eKto’'rym2l

5 = rrz— n° lortula blMan Hocblanacrl.

Jolraning yalan a]ral8an bo’laklan clolraYly 3e§TeT &eb alalacll
(c-cblrTa) OolraYly 3e8TeTTn8 ywm2l yanT éolraéan kalla yokl
KklcblkM818a wuarab 1kkl xM yo’l blMan atylanacl. Krcblk clolrayly
3e"TenTTN yn2lt 1loplsb wmcbun wun8a T03 3ekTor yumrhan AOB
ncbburcbak ymnrw ayirlb HOplac. Kalla clolrayly 3e§;TenTT§ ymn2lw
1lopl3b mcbmn vn8a T03 3ekiOr ym2l»a AOB wucbburcbak ynrT 50’3blb
tOplacH.

Teoreta 3 (PloleTey) Aylana8a 1cbkl cbIrf™an H’'nburcbak
cto8onallan KyaclraHannT8 ko’paylTa3l lo'mburcbak uarata-uar3sbl
loTtonlan ko’paylTalan yl18 Tcl518a lens.

A

AC2XB0O2= ABxOC + ASxBC
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1-~"ATbIA AylanaSa 1wl cbwil§an 10’ nburcHakwng yriw

5= 1(p—a)(p —b)(p —c)(p —A) — abcacos2 — -——
Aa 2

[ornwila bo’ytoba HOpllacH.
2-1YAI1/1A. Aylana8a {asMiu! cbirf”an LW’ AburcHakwn® wr\

AB +
5= | abgp, 51T —— ————

u Mortmnla bo’ytoba {opMacrl.
8bleyner leoreta$l. Blr8a aylamna ya ay'ana lazliijarn5iclagl P
nmylaclan aylanaw A ya B nuabla ke3nycbl PA NaTéa aylanaw C ya 3
mmylacla ke3mycbl PC ke3unycbl cbi2luylar boYsa mn Holcla (a-rasT)
PN x PB = PC x PO 1en8Mk onnH boYacH.

Jebal ncHun xayollar:
Aylama{aT T ra len%lara8tl ayHn% ya 1T.0bbre?
Aylanatn% cHate(n, racl/iwr ceb >nta%a aylllaciN?
Aylanant% yalan cleb ruTtapa aylllaclA?
Aylananln§ Tarkarry burcka%il cleb niae¥a aylllac/1?
Aylana8a rcH/ cbirii”an burcHak (1€bTTa%a aylllaciA?
Markan'y burcHak garniclay o YcHanaclA?
Aylana wnn&T (opriA/onnnla$lria ayine ya 12oklars?
Aylana yoy\ wnlwlT 1opl$AV brrullizbl ayin% ya 120Man%?
OoH'a (@ Tt T yaywlnl lopldV/orTmnlaslT aylt% ya noblan”?
. OcTa pgHclay len%b12HK blMan 1(oclalaracH? Yo2 1% ya 120Man%?
. OoN\ra3sekio rlcleb TTa%a aylllac?
. OoAaszekio N ywT1l(opnh /ortnla$tl yo21% ya (roblawy?
. OolraYly 3e%tenl clebTTa%a ayllacl1?
. 00'lry\y $e%tenl ywrr  uanc/ay HOpMacH? CUM2ta oklrlb
IsMNHrToe?

© 0N OO A ®WDNRE

L =
N~ W N P O

183



15. 3bleyner leoreTa$\T ayiin%?

Yo/nna TasHy,

4.1.60. Ma$ala. Kaclnzlan 2 ya 6 boYc,an |kk! aylana o’raro lasHul
aylanacla wunnacl. AylanalarnT§ wrlll3b nuuyras®an wvlartng; WUTUITY
lasulmnnTa {0'&'n cblri§4y8acba TazolraT 1opT8§?

BenHBM: K=6, r=2, <9A=K, 02=4, C3=?

YecHLU3M: Kicblk aylana Tarkarllan AB wunrunta8a paralle! cbl/na
oYkarfsa.o'raroo'xaHasMo'é/nburcHakn OMEON\r.OM"EOJucHburcbaar
Ho3lM boYacH. AylanalaTT8 nnt3H TK]la3l 3 nlarTn§ Tarkarlar cbl2184
0,0, cla yoH3bl ya Irlanayol8an 3C ke3tanT§ um2umnHM8a len8r§i8a
e’vbor benn8. 8bnnTt§ ncHun

EO-O E=2:8=>0."' =4,cknnkiO2B = EC = AE=2

EO=4x- =1
4

OC=EMM+EC=1+2=3

3ayob: 3

4.1.61.T1a$ala. AylananTg berlM*an mmuylazlclan clfatelr ya racHus"a
len§ yalar oYkarM”an. Olatelx ya yalar orazlcla8l burcHakTlopT§?

4.1.62.TaBala. Aylana8a wurunuycbl 10’§’nm cblry aylana clhlaTteT
ncHlanclan 33T ya 53T Tasolalarcla yolacll. AylanmaTtn8 cWaTteT
m2nnrnsirt 1oprs§?

4.1.63.TaBala. Kaclmslan 3 ya 9 boY8an 1kk! aylama o’raro lasHcp
aylanacla vnnacH. Aylanalartn§ vnT3b nmuylaslclan nlatt8 wUTUITY
lazsbul unnrta KO’A’'n cbl21848acHa TasolMaT 1opT§?

4.1.64. Tasala. Aylanalatt& yalan mT 8racm5 oUcHoylan 5:7 kabl
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T3ban3a bo‘18an Ikklyoy8a aJralacH. Kncblk yoywn§ Ixiayony mmulaslclan
yalar yanéay burcHak o3mnéa Ko’nnacl1?

4.1.65. Tazala. AylanalarnT§ lasHuanzlcla8l C nwumsalaclan mnt§ en”
yauT \acn”® mxoy, nuutasiwacba bo’18an TasolMalar To3 raylslicla 4 ya 9
8a len§ boYsa, ay'!ana 2unf§TlOpTA?

4.1.66. Tazala. Kxlki8l 3 §a'en§ boY8an aylananT§ nrunf” raclivs!
7 8a ler\ boY”™an aylana yoyTT8 mxunl”a len§ boYsa, 3HM yoy8a
ural§an Tarkarny bunrcHakTlopT§?

4.1.67. Ta%$ala. AylanalarTtn§ 5 clan 1kl boYa§l§a 10'§’'n kelacll8an
Tarkatny HurcHakTlopT8?

4.1.68. Ta8ala. KacHu3l 16 ya 25 §a Tert boY”™an aylanalar blr-bT&a
vnnacll. Tasy! ya Icbkl uvnt3blar yur ber“an Hol wvcbun aylanalar
Tarkaxlarloraslca8l TazolaTt KOpT§?

4.1.69. Tasala. Kaclusl3§a len§boY8an ay lanancblayoy8aa]ralll”an.
1/1ar8a T03 Tarkarsy burcHaklar 2, 3 ya 53onlan8a proporslo'nal boYasa.
3 8a proporst’mal boY8an Tarka2ly burcHa” yoyl m2mnHglt lopT§?

4.1.70. Tazala. Oolratn§ ym2l 817Tr 8a len8 boYsa, ckmra™a IcHkl
cbirM8an kyaéra! yn2illOpT§?

4.1.71. Taszala. Kadmsl 12 "a ya Tarka2iy burcHa” 105°“a len§
boY8an clolrayly 3ekwo4dTun?, yoyl aylana 3Hak18a kelllnl8an. 3Hwu
aylananT§ raéw3sT!lonn”?

4.1.72. Tazala. Cmyl(1la81 3x+y=10 ya 2x-3y-36=0 1k 10'§'n
cH121ularn1ng ke313blsH nmualasl Tarka2l koorcHnablar bo3bléa boY8an
aylana nanéa yolxIl. 3H» aylana n2unM8lit KOpT§?

4.1.73. Tazala. Ooka”a IcHk! cblrf”a ncHburcbakTng bir O TOT
<dlrawng clfatelsin8a len8. OolranT8 ym2l 28971 8a wucHburchak
FOTowéan binTng nrmnfgl 30 8a len& 3HW ncHburcHakka lIcHK!cblrM”an
aylanatn8 racHu3T!1lopT8§8?

4.1.74. Tazala. KacHm3l 5 8a 1len§ boY§an clolrawn$§ Tarka2lclan
bir 1oToTclan blr-bln8a parallel 1kl yalar oYUkarllcH. Bu yalarlaréan bin
120° W, 1kkTcbl3l 60° M yoyT HOrMb LUracrhl. Parallel yalarl!ar orarlla”
kKe3lTnT§ ynrw 21lopTt§?

MusTaull 13b ncHun Top3blnubT
1-Tazala. AylananTt” berM"an nmylaslclan oYkarM~an (MateHn 24 8a

ya yalan 10 8a 1en§ boYsa, (Matelr ya yalar oras”ae,! burcHakt lopTt#,?
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2-Ta8ala.AylanaSaurunnyYcbllo'M'ncbl21qaylanacllaTelnucblanclan
4 3T ya 93T TasolalarclayolacH. AylananTt8 (KateT v2unfslt KOpT§?

3-Ta8ala. KxkHu5l1an 5ya 8 boY”an lkklaylama o'raro lasbcp aylanacla
vnnacll. Aylanalarnt8 wmnT3b nmmylasklan ulartn& wuTurty [asbul
mnnta 10'8'n cblrwY”acba TtazolfaTlopT8?

4-T1a8ala. AylanalarnT§ (aSbganglcla8l C nuagblan ntn§ en§yayT
ya en§ uroy, nmul:a5l8aclla boU8an Ta$olMalar To3 ra\sisMa 3 ya 8 &
boUsa. aylana urunf&tT! 1opT8§?

5-T1aB8ala. KacHm3l 5 8a 1l1len8 boY”an (lolraTn§ Tarka2lclan blir
loton]clan bir-bing,a parallel 1kkl yalar oYkarllcH. Bwn yalarlarclan bT
90° W, IkkTcbl3l 30° M yoyT lorl]b LWracH. Parallel yalarlar orasllax»!
Ke3nnTng§ ynrw wpT8?

6-Ta3ala. KacHu3l 5 8alen§ boY8an aylananT8 m2mnH§! raclinzl 15 8a
len” boY”an aylana yoyTT§ wurunlfegta len§ boYsa, 3HW yoy8a Mra”an
Tarkarsy burcHakT HOpT8§?

7-Ta8ala. AylananTt8 7clan Ikl boYa”a »v>'8’n kelacll8an Tarkarly
burcHakT 1opT§?

8-Tasala. Oolra8a IcMk!l cblrH”an wuc.HburcHaknT8 biIr KO TOT
clolranll8cHaTteln8a len8. OolranTt”ymn2l 817l 8a, ncHburcHak KO ToTéan
bTwn§ vrmnlMsl 5 8a 1en8. 3HM ncbburcHakka tobla cblrfM8an aylanatng
m2nnnglw K pT8?

9-TaBala. Kaclus! 7 §a len§ boY§an aylana mcbla yoy8§a ajranléan.
bWar*a To3 Tarka2ly burcbaklar 1, 3 ya 6 3onlan8a propor3tonal boYsa,
3 propor3tonal boY8an Tarka/ny burcHa8!l yoy! m2nnfMgiTttO pt§?

10-TaBala. OolranTt§ yu2l 164 éa lOn& boYsa, éolraSa rasHu!
cbirf”an kyaéra! yn2l1OpT8§?

11-Tasala. KwIn3l 11 8a ya Tarkarly burcHa§l 45°8a len§ boY8an
clolraYly 3ektTnT§ yoy! aylana 3Hakl8a keNenl8an. 3Hwm aylanatn§
ra(mstl HONn§?

12-T1a8ala. pnyl(la8l 3x+2y=10 ya x-y=0 Ikk1HO’§’n cbl2luylarTné
ke515bl3b nmulasl Tarka2l koorcHmablar bosblida boY”an aylana n3Héa
yobx/1. 3bm aylana urmnHATHOpPTE?
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4.2-Ma\/n: CeoTelnk ya8a8blar

2.1. CeoTelnk Ta$aMarTng§ lurlan: bl3obla3zb”a 011! Ta8alalar,
18bomnasb8a (101" Tasablar, oUcbauH bllan bou‘Hy ya8a8b”a (lolr
rna8alalar.

CeoTelnk Tasablar aszo3an benH3sbl ya TTaT lopl5b8a
uyarall8anH§l8a uarab 3 1ur8a bo'HnacH:

1-bl3oblasb”™a €0k Ta3sablar:

Bunéay Tasablar WrTnsHéa ko'p ncbraycl~an, ~eotelnk MN8uralar"a
Warmyn bo'l8an, v A8wuranT§ blror eletenut HOplab8a yokl mTn§
yurasTii ba]rTT tOpl3b8a clolr Taszablar kuacH.

2-15bol1a5H8a €0k Tasablar:

Bunéay Tasablaréa o'r§8arl8an 8eoTelnk Msuralar, wularTn§
x033alan, alotallan yokl ular ora$lcla§l Tmunosaballan§a ko'ra narany
bat13an azo5lasb8a ckxk TaSalalar Kkacll.

3-§eoTelnk Muralar yok! nlartn§ eletenllanw §eoTe!nk yasasH
uuroan yoréarTéa yasasb8a ckx Tasablar kkacll. Bunéay TasablarT
yecbl3Héa o'r8anl8an §eoTelnk naranyablT ketina-ke! yo'Hab
yasaszll8a ckxk §eoTelnk Tasablar bl slllinacH.

Ya3za3H8a éok §eoTelnk TasablarT «kon3lruklly Tasalalar» geyllacH
ya &eoTeTyawn§ bum LU3rTT, o'r8atlack8an bo'Hrww «kon3l rnkuy
8eoTelnya» éeb ablack KomslrmkllY 8eoTelnyanT§ as3o3ly yasasb
uymrol cbl28' Icb ya 3lrkicllr. Bu yuroMarw 13blafMsMa asosan upy!cla8in
nlarwng 1TtkotyallanT e'nbor8a oHb (urH”an ak3toTalan Tay]ué:

1 Benl8an Ikk! mmula oruall 10'8'm CNNT L, 0'1ka21311 TUTKT.
(Cbir™Miob ak3tTasl);

2. Benl8an Tarkarl ya raclns3l8a ko'ra A(o, r) aylanaw yasasH
TUTKT. (8lrkml ak3oTasO;

3. ki KO'é'n cbl214Mills kesisH§an nuatasbl Oplsb TUTKT, a”ar
mlar ke3l5baél8an bo'l3a. (Cblx"'tob ak3toTas!);

4. 1kl aylanaTtn8 ke3lsHSan Tublanw HKplsH TnTKT, a8ar ular
NTUrTy nuuyla8a e8a bo'lsza. ( $kknl akstTasl);

5. Benl8an 10'8'm cbl2ll} ya aylanalarTng ke3lsb8an nuuylalanT
HOplsb TUTKT, a8ar uvlar ke3l3H3a. (CbIrg§'tob ya 3kknl ak3toTas!).

Ya3a3b8a éok TasablarT yecbl3sHéa bu ak3to Tabl cHekll Ta/la
yo'lManiMaék CeotelnyanT§ %uralarw yasasH8a éok L3rT ancba
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Turakkab ya ken§ 3oHa bo'Hb, bu v5lMcla cber €l §eotel;rlanclan aMya
8eoTeln Maskerot 1797 ylicla. nerT3 ol Tl Yakob 3Ureyner-1833
ylcla, Jiller 1890 ylllarcla o'rlanTng axborollancla Har bir yazasH
AnroHnT8§ aHarTtyan HaulOa TukaTTa! Hkr ymnnb, nlart Har bin ya
ularT o'rww bosuychl bosHua asboblarw la'niaganlar ya labaualarSa
a]ratanlar. Pransur TaleTall8l A(latar eleTeTar §eoTeTya kurslcla
3HnnNéay cleb yoracH:

Bu oTllar §eoTelnk yasasH auroHan 3alM”™a Ikk! WTonM cblr™YycH,
1o §'n yokl oYkn- burcHak, §o'Tya kabl azboblarTn§ Toblyall v$ncla
Haw Hkr ymrijaclllar.

O'Ma O3lyolk ollrtlarclan YTar XayyoT (1048-1030), blasncMT
31 (1201-1274), Ba8'ck>cl T aleTa{l§1 Abnl Xa3zan 8obullln Karra (836-
901), Abml-Yal'o MuxaTtTec! al-BurclakoT (940-988), 81()121 (951-1024),
al Kuxl (X a3r), MuxatTac! |bnal-Xusayn (XII asr) cHi2TacbIMknT§
TKoTlWasHNN3bl ya cblrtacHLWK asboblan Haulcla, yasasH”a cloar lanxly
TaszalalarTtn§ yecblrT Haalcla n3olalar yaralSanlar.

Oebal ncHun 3ayoHar:
1 Ceotenk TaszalldarTuw Wrlan ka\claTa Ymtol bertd.
2. Yaszaszk"a(lor-tazalalaniayecblaMa g o'HaraeH%anasboblarTng
ak3loTalanT ayiiL,
3.  Yasas3k8a clor Tasalat yecbl3k boscblanT ayiiaw, ya er
30Ma TasablarT 3anab o Hu,.
4.  8kunclay 3oclcla Tazalalablan binT yecblb ko r3alt%.

Beyosiia yecbllacl8an ya3asb8a clolr Tasablar

YoxTa Tasbuy

4.2.1-Tas3ala. Benl8an ke3TaT 31a, 513 6la lens bo’laklar8a boUT§?

4.2.2-Ta$ala. BenlSan nuyTtéan benl8an 10’§’'n cbl2luua:

1) parallel alllb 10’é’n cbir*y oY karT§;

2) perpenclikulyar sllb 10’§’n cbl21g oYka2T8§?

4.2.3-Tazala. BwurcHak 1lotonlan ora3l8a TayuT wrunfbla®!
Ke3aTT:

1) nTng ncblan burcHak lotonlanclan len§ kestalar a]ralacH8an ullb
JoylazHunns;
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2) bn ke3Ta burcHak tOnonlanclan blno;a perpenc! lku lyar boYacM8an
ulfnbloyla5bunng?

4.2.4-T1a8ala. A nuyla, | HO’é’'n cM2149 ya a kKe3Ta benl8an.Markarl
1K0’é’n cHwséa yollycbl, A nuulaclan o48an, a racHu3H aylana yasan”?

4.2.5-TaBala. Aylanacla yolacl8an ya benl8an ke3TanT” ucblangan
lené nrouylMa JoylasH8an nmc]lat yasan§?

4.2.6-TaBala. Yon KO TOoT, ass3l(la8l bwurcHa”é3 kona HOn& yonH
ncHburcHak yasan§

4.2.7-TaBala. A3031 ya rasby/! cbirf8an aylana3TT§ raclmsl bo’yoHa
1en§ yonll ucHburcHak yasang?

4.2.8-TaBala. Blr O ToT wmn8a yopl3H8an bIr burcba8l uol8an xkkl
KO TownT§ yl84ncHsl bo’ytoHa ncHburcHak yasang?

4.2.9-Ta8ala. BIr oYkEr burcHa8l ya 3Hu burcHak ucbléan cbluuan
bl3sekT3as! bo'ykHa lO’*’'n burcHakH ncHburcHak yasan©?

4.2.10-Ta8ala. CHpolOnuras! yatO’§’n burcHa8! ncblclan §lpolenn2a«a
LL3bIrM~an balanéH81 bo'ykHa o '8’n burcHakH ncHburcHak yasan§?

4.2.11-1aBala. Azo3lan ya yon FOTonlan bo'ykHa lrapelslya ya3ang§?

4.2.12-TaBala. A,B ucblan ya bu ucblaréan cblyuan bl3zekln5alar
ke813H8an O nmutO3l bo’ykHa ABC ucHburcHak yasan§?

4.2.13-T1a8ala. BIr O ToT ya 3HM lOTon8a 1msblnl8an Teclana5l ya
balancllg§l bo’ykHa ucHburcHak yasan§?

4.2.14-71aBala. Ikl KO TOT Yya wucbincbl KO ToT«a oYkarll”an
TecHanasl bo’ykHa ucHburcHak yasan”?

4.2.15-Tazala. Bk lOToT ,3HM HOTOMn8a yopl3H8an bir burcHa8!l ya
mnnsa 1msblnl8an balancllM8l bo’ykHa ncHburcHak yasang§?

4.2.16-Ta8ala, Bk KO ToT8a oYkarl”an balanclli§l ya siol8an 1Kkl
O ToT8a oYkarl8an TecHanalan bo’ykHa ncHburcHak yasang?

4.2.17-TaBala. 1k burcHa§l ya wnlankn bTnT§8 bbk3ekl;n5a5l
bo’ykHa ucHburcHak yasan”?

4.2.18-1aBala. A3031, mn8a LU3blnl8an balanclli§l ya a3o3l(1a8l blir
burcHa8! bo’ykHa ncHburcHak ya3zan§?

CeoTelnk o’rblar TelOcA

4.2.19-T1a8ala. A ya B ucblc!a8l burchaklan, AC ya BC toTtonlanTtn§
aylrTasl bo'ykHa ncHburcHak yasan§?
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4.2.20-Ta$ala. 1cbk] ya lasbsl cbirf”an aylananT§ racl$lan
bo'ykba l0’8'n burcbakll ncbburcbak yasan§?

4.2.21-1aBala. A303! ucblcla8l burcHag!l ya yon loton8a oUkarM™an
Tec/lana3! bo'ykba ucbburcbak yasan”?

4.2.22-taB8ala. Bk xM raclmsll wncbla aylana benl8an. Bu wucbala
aylana8a LUsby! nrunmnycbl aylana yazan&?

4.2.23-1a8ala. Benlo,an to ‘§'nm cbl2K]c]a 3bunclay ricl]la yasan&ku v
benl8an 1kk| mmulaclan len§ urouHMa]oylasb8an bo43T?

4.2.24-T1aB8ala. Benl”an ncbburcbaknT§ bar bir O ToT 120 8racluvarl
burcbak o3néa ko’nnaéwan nMuyTT yas3an”?

CeoTeTnk atinasblT3blar TelocH

binllla™a ya o’uua w3balan sHNTelnya

4.2.25-TaBala. 1licbl:aa,b,c cbl2llUbenl18an.a,b 10’§n clk2liylarcla
yoluycbl 3bmnéay 1kkl nuua yasarw,k! umlar ¢ KO’8!'n cbl2iAua T3balan
31TtTtelnk bo4y3sT?

4.2.26-waB8ala. AB ke3Ta ya uT Kesuychbl a 10’§’n cbl2iy, benl8§an.
a lO’r’'n cbl2laéa 3bunéay X mmyla FOpT8kM a 10°8T1 cbl2ly AXB
burcbakTng§ bl3sekllU3a3! bo4sT?

4.2.27-1aBala. TotonlanTn&oYl;alan bo’ykba besbburcbakyasang?

Bunsb

4.2.28-Tta8ala. Bk wucbl berMan M mmuylacla, uoltan Ikkn wucbl n,p
parallel HO’~’n cbRluylarcla yol8an len” lotonll ncbburcbak yasang§?

4.2.29-Ta8ala. A nuyla,(0,r) ay'ana ya d tO’§‘n cbl2lL| benl8an.Bk
ucbl benl8an A nuuraéa fol8an Ikkl ucbl aylana ya d 10'8’'n cbl21slarcla
yol8an len§ tOTonl mucbburcbak yasan”?

2.2. Ya838b8a clolr §eoTe(nk Tasablar baullla (nsbuncHa.
CeoTelnk MuralarT 3Hku! ya cbix*UcH yoritaaTllla yasasH

bo8Alcblan.

3. Yazasb8a ckx 8eoTe!:nk Ta3zablarT yecblsbcla8l a3o03ly bo3ukblar.
Yazasb”™a clok §eoTelnk TasalalarnT§ benl3bl8a wuarab. nwn§
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yecbIrT Tay]uclrT. yokn yo'y 11, c3etan 3ayol LN /lacH.

Bu 3aYol8a]aYobT aynT Tasablan3a. ayTuy3asHun Tasalarn yecblaMa
uo'llarlacH&an msn! yokr Kelta-ke*K aTuy, ya 3oclcla bo'lsa, olcHmnclan
aylisH TUTKT.

Ma3zalan: a KOToT ya unTte gars3bl3®a® A burcMazl bo'ylcHa
ncHburcHak yasasH 1alab pLLIN3T.

Bunéay TaszalanT§ 3Harll yelarll eTa3, lexim bu benl8an 3HaMlarT
uanoalantarmnycbl yecblT cHeksl2 ko'p ekanHS8bl aylMsH TuTkT.
5bnTn§ ncHun bm Tazalawn§ yecblrt aTy eTas geyllacll.

yok!: Ma3alan: 3la burcHauwa ko'ra mcHburcHak yaszasH? Har b!r
ncHburcHak yecblT bo'la olacH. OeTak, aTuy eTas.

(1-cblrTa)

Bunéay Tasablan3a alballa becH bo'lTasa, Wa cbl2iy1eleTeT
benl3bl kerak, by 3Hall ncHbmnrcHakwtO'1la anlslayc!l.

Bwn Tasalaclan ko'nmnacHK], yasa3HS8a clolr TazalalarT yecblsHcla o'rua
X03 xm3m3lyalTay)mcl ekan. Bu xmanslyal bunclay Tasablarrn yecbl3Hc!a8§l
as03ly bosutoblarclir.

A3031ly bo3ylcHlar:

1 AnaHr bos3u”bl;

2. YaszasH bo3salchl;

3. 13boll1a3H bo5LiAchl;
4. TeksblnsH blxpchbl.

AnaHr bo3ukbl -bu bo3ulcHéa «Taszala yecHHcl», cleb Marar ullb,
30'ral8an i8mranTt8 NaxrTTy cbl2Ta3l cbirMacl ya nncla8l TasalaT
3Hartiéa benl18an eletenllar atalanacll. 50'n8ra wmlar oruaH 3o'ral8an
H8uranln§ asosly eletenllan ora3léa8l bo§'laT3H artylanacH. KeyT
benle,an eletenllar8a ko'ra, 30'ral8an H8uraTt yasasH rejasl LUrTMacrl.
Bu bo3utoH yocMy bo3utoH cleb alalacH, cHunkALLrM~an re]asl asoslcla
30'ral8an ti8urat betalol yazasH TUTKT.

Ya3za3H bo3akbl - bu bo3ytoH 1)ro ensH bosutobl cleb alaHb, anaHr
bosutoblaa LL2M8an re]asl azo3Wa 30'ral8an H8ura yasalacH. (81rku! ya
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cbir™ob yorclartcla).

18b011a8b bo3sulchl —bu bew~cMa yaszal§an M§ura TasalaTn”
sbarlanT uyanoatlaTT3bl aso5lanacrl.

Teks3bln3H bo8Lilcbl -bn bo3salcbcla upylcla8l 3ayollaroa]ayob bensb
Kerak bo' laclt

1 Mazala cknT yecblT8a e8arT yoklyecblT8a e8a bo' 1Ta8an
Hol baT borrr?
2. AnMar TasalayecblT8a e8a bo'l$a. yacbon, neclma yecbl T8a

e8a ekanl§!l anluylanacrl.
41a bo3salcb8a HO'la e'nbor betusb kerak boYacrll.

Yasza3l8a MNon TasalalarT yecbl3béa ko'p yo'lManMacHgan blr yancba
eletenlar Tasablar Tay)ucl. Mab5alan:

1 Ke3Ta8a Tern» Ke3Ta yasasH;

2. Burcbakka ler§, burcbak yasasb;

3. 30 ToT§a Ko'ra ncbburcbak yasasb;

4. Ikkx KO ToT ya umlar oraslcla®l burcHa8l8a Ko'ra ncbburcbak
ya3asb;

5. BirtOTon ya nn&a yopl5b8an 1kkl burcba§i8a ko'ra
ncbburcbak yasasb;

6. Burcbak bl3zeHn3a3T! yasa3sb;

7. KesTaT len§ Ikkl§a bo'H3b;

8. Benl8an nuyllan benl8an KO '8'n cbl2llsa perpenclkmnlyar

LL3bln3b ya bokaro.

Ya3a3H8a éoun TasablarT yecblsbéa bunéay eleteTar Tasalalar
cbekH Tana lakrorlab uo'HaTH3bl TUTKT.

M: Ke3TaT len§ Ikkl8a bo'l3b bo3salcblan:

1 8lrkml 18ma51T ke3Ta ucblan8a uyoylb bir xM racknall 2 l1a
aylanalar oYkarflacH.

2. Bu 2 1a aylanalarnT§ kesl5b8an nusablanT LWTasbiarnycbl cbl2ly,
oTkarlTacl.

3. ¥3bbu oYkar”an cbl2la ke3TaT len§ 1kkloa boYacll.
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ParaHe! ko’cblnsii

4.2.30-Ta8ala. A3031 ya wucblicla§l burcba§l bo'ywoba len2; yonl
ncbburcbak yasano,

4.2.31-Tasala. a,b parallel !0’§’n cbWMluylar Harcla wular oraslcla’l
palosaéan 1kkl lotoncla JoylasllSan A,B nmuylalar berM”an.Ycblan a,b
cla yol8an mlar8a perpen(Jlkulyar bo’18an 3bunclay Mbl ke3Ta yaszan”Kk
AMbIB 51MLcH2is n2TMs§l en§ ylsua boUsT.

4.2.32-Ttabala. To'ta WToT ya Ikkl uarata-sarsbl lotonlan
burcba»! bo’ykba lo'rlburcHak yasan§?

4.2.34-T1a8ala. To'rMa OTow ya B«l uarata-sarsbl loTtonlanTn§
o’rlalanT birla sburnycbl ke3Ta3slbo’ykba ny miburcHak yasan§?

O’x3basb alTta$b{T$blar

4.2.35--Tazala. 1kkl burcba8l ya 1) lasbuyl cbirf”~an aylanasTT§
ra3uBl 2) wucblncbl burcba8TT§ bl33sekT3a3! bo'ykba wucbburcbak
yas3n§?

4.2.36-Ta8ala. ToTtoT blMan cfaSonalTtT§ 1) yl84n(H51 bo’ykba
Kyaéra* yasan§; 2) aylrra3l bo’yioba kyaéra! yazan”?

4.2.37-Ta8ala. Benl8an KO’ tiburcbakka Icbkl rotb cblrt§ rorbTn”
loTtonlan o ’nburcbaknTé cHaSonallan8a len§ bo4y3T?

4.2.38-Ta3ala. Ke515b8an ucbla 10’§°'n cbl21 benl8an. bicblan 3bu
10’8 ’'n cbl21uylarcla yolacM8an len§ loTtonH wucbburcbak yasan§?

4.2.39-Tazala. 1kkka 10’8’n cbiril, ya mmyla benl8an. 1l)cblan bu
10’é’n cbl2luylaréa yolacl8an ya 3bm nmsalacla T:n nlsbalcla boTacll8an
Ke3Ta yasan§?

4.2.40-Ttazala. 1kl KO TOT; b,c ya wular ora3léa8l burcba8TtT§
bl33ekT3a3!1lbenl8an ncbburcbak yasang?

4.2.41-Ta3zala. Burcbak ya utn§, toblcla A nuyT benl8an.Burcbak
loTtonlan8a nnTtb, A nmylaclan oYuycbl aylana ya3an§?

4.2.42-1a3ala. Benl8an ucbburcbakka lotonlanTng T3baid Ta’lnTt
1cHK] ncbburcbak yasang§?
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MwnsTauyH 18/ ncHun lop8blnular:

1-wa8ala. Bn IO ToT wmn8a yoplsH8an bir burcHa8!l ya c]olSan Ikkl
KO ToTTnN§ aytnasl bo’ylcHa ncHburchak yasang?

2-TaB8ala. lasMis! cbl2M8an ay!ana3TT§ raclmsiAblr nccla’l burcHag!l
ya a3o038a HO3blIrM” an balanc3M1 bo’ytoHa mncbburcHak yasany?

3-TaB8ala. Benl8an aylana8a benl8an KO’§’n cblrxuua nlsbaran:

1) parale! nnnta o4karTs§;

2) perpenclkulyar nnnta o4karT§?

4-T1aB8ala. Oolraclan lasHsancla 3Wunéay nuvuyla yasan‘kKumnéan
oUkarM~an wnnta wm2TM8l Tarkar oryall oYacH8an ke5wuycbInT§
urnnH”éan lkkl Ttana alsuya boysT?

5-ta8ala. ki KOTOT ya rasy! cbirfM8an aylanmasTTé raclusl
bo’ytoHa ncHburchak yaszang?

6-Ta8ala. Ywur!l berlMMan Ikkka HO’§’'m KO’'mburcHak ym2lanTtn§
y~Uncl3™a len§ kyaéral” yazan”?

7-Ta8ala. MaylT nuulaclan oUwmnycbl berl™an racflsH 3HunNéay aylana
ya3ang§kl, nTn§ Ttarka2l berf*an 1Kkl ke3l3Huycbl 10’8 'n cbl2laclan HON§
Tasolaéa yolsT?

8-Ta8ala. Ywu2l benl8an lkkiaa HO’§’'m KO'mburchak yurlannT§
y N ’Tcri3"a lem€ kyaclral ya3an§?

9-TaBala. Yurl benl8an HO’§’'n KO'mburcHak ymnria len§ ya a3osl
TauumT boY8an HO’§’n HO’Hburcbak yasan»?

10-TaB8ala. Yurl benl8an KO0’§’n o 'mburcHak ymri8a tOn§ ya a3osl
Ta4nTt boY8an HO’§’'n HKO’nburcHak yasan§?

11-T1a8ala. Ow8anallanclan bTnT§ mM2unlM§l T Ke3Ta8a HON§ boy b
benl18an a KO’§’n cW121sc3a yolacl8an, wol8an 1kl ucbl benl8an b,c KO'8’'M
cHI2llarcla yolunycbl roTb yasan§?

12-Ta8ala. ki KO TOT ya ucblncbl KOTONWa oUkarA”an Teclanas}
bo’ytoHa ncHburchak yasan§?

13-Ta8ala. Ow8anallann§ T3bal, wular orasicla§l burcha8l ya 1)bir
KO ToT; 2)bIr cMaSonall bo’ytoHa pallelo8raTT ya3ang§?

14-T1aBala. To'rKalO ToT bo’ytoHa lrapelslya yazan”?
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4.3-Mayrn: PA20Y 1Y E1C1)KAbAK YA U1.AK14Y1
TEK18blIKOA TA8YLWbASBH
3.1. Ko‘pyouMilar. Ko‘pyoullar bau](la Eyler {eoreTasb
PnxTa, 10'§‘n burcHakH paralleleplpecl, piraTkla

Ko'pyou Ml burcHaklar. 1kkMa yanT lexkl3lk ya wularw cHeéaralab
wr8an uTurTty 1lo'&'n cbl2lliclan lasHK FOp~an H8mra 1kl youll burcHak
éeylMacl. AOB burcHak 1kl youl burcHaknT§ cbl21y1 burcHas! VeyllacH.
1Kkl youH burcbakTn§ kamaH§l uvnT§ cbl21al burcHa® ka«aH§! bllan
oYcHanacH. (2-cblrTa)

3-cbirta
Ycbla yas3! burcHakgan l1asVkil Lp8an
H8nra uck yoc] burcHak tieylacH. (3-cblrTa)
8-umcHyoull burcHakTn§ ncbl HeylMacH.
A8ar bunéay, ya't bta nturTty ncH8a e”a bo'18an lek13Hklar (yoular)
Ko'p boYsa. bunc3ay H8uraTt ko'pyoyH burcHak éeylacH. (4-cblrTa)
8

4-cblrTa

CWekl kalMalk(la8l leklsHklar bllan cHe8aralam8an ~3T Ko'pyol,
éeylMack. Ko'pyounT§ cHeSarasl ntn§ 51M1 éeyllacH.

A8ar Ko'pyoaT 0'2l nt cHeéaraloycbl leklslklarnT8 Har blnéan bir
loTonéayolsa, bunéay Ko' pyou sayansi Ko' pyou, cleylMacl. Ko' pyosilarc!a8l
A, B, C, 0,..-ko'pyosanlng§ mncblan, AB, BC. AO,..—-ko'pyoaTn§ alrralan

AABC, AABO, OACO, ABC3, AOA,0.... Ko'pyouTn§ yoslar!
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(3eylacl. (5-6-cblrTa)
3

5-cbirta 6-cblrta

A B

B128a Ta'kun bo'l8an  ko'pyc”ar: pnrTa, paralleleplpecl,
p lraT Iclatarc! Ir

1 PnrTa. Pnrra éb 1kklra paralle! 1ek15Mk ora$l§a |oylasHSan
barcHapara! 161H0'§'n cbirlslar ke$Talanclan 1mrf8an ko'pyousa ayllacH.
Bun kesTalar 3bu leklSMklarclan bincla yol8an yaS51 Ko'pbuUrckKaKT Kesk3
o'(ack. PnrranT& parallel leklSMklarcla yol8an yoalan pnrranT$§
aszoblan éeylacll. Bo3buya yoslan pnrratn§ yon ycx|lan lMeyllacH. Yon
yoular paralle loérarlarclan [Meora* bo'lacH. (7-cblrra)

ANANA, LLAn-pnrTanT§ wmucblan

A)A'ANAN  -pnrTanT®, yon slrralan

ANNAN pri2wanling yon yoslan

AR:A3.. AnyaAMAMAN ... A'n-pnrrTaTn§ a505lan <leylb<H.

PnrTaTtn<* ab505lan ora$lcla8l Tas3ola wnT§ balan(lLUEl é&eyMacrl.
PnrranT§ Exkl a5051cla§l bir yon youua (e”3bH bo'lTa8an ucblanT
nnasblknycbl ke$Talar pnrranT§ clio8anall tdeyHacl. A8ar pnrranT§
yon slrralan a3o3bl ~a perpenckkulyar bo'l3a, nT Ne'§'m pnrTa ckyllacH.

196



AK3 Holcla Ta pnrra teyllacll.

Aszo5lan TuTa/aT Ko'pburcHak bo'l§an Ne'§'m pnrrta Tullarar
pnrra «3eyllacH.

PnrTayon yoalan ynrlannt8§ ylAQ3I5l pnrraTtn§ yon 3MMLcleyllacll.

bleoreTa. To'r'n pnrranT§ yon 51111 a303TT8§ penTeln blan
balanclU8TTS. yaT yon Aalrrasl nrmnHSTTS Ko'paylraslsa lens.

Parallelepge(1l

PnrranT« a3o3l parallelo8raTT bo" 133, bungay pnrTa paralleloplpec!
<leyacll

ParalleleplpeclnT8 mTturty ucH8a e8a bo'Hna”an yoslar! uaraTta-
uarsbl youylar éeylMacH. (8- cblrta) BCC”B, ya A30 A - uaraTta uarsbl
yoslan.

2-leoreTta. ParalleleplpeclTné yarata-uar3sbl youylan parallel ya lenS.

8-cblrta

3-leoreta. ParalleleplpeclTné cHo8amallan blIr nuulacla ke515bac ya
Ke315H8an mulablcla len” 1kk18a bo'HnacH.

Parallelep|pecl cHa8onallannt§ ke3l3H"an rmmylabl “0” wnT§
51TTelnya Tarkarl bo'lacH.

A505110'8'n burcHakH KO’HburcHaMan lboral bo'l18an paralleleplpecl
Ne'8'nm burcHakH paralleloplpeé éeyllacH.

To'8'm burcHakH paralleleplpecltn§ HaTTa youlan HO'§8'n
HO'mburcHaklarclan lboral bo' lacll

HaTTa ulrralan len8 bo'le,an paralleleplpeé kb geyHacH.

4-leoreTa. To'8'n burcHakH paralleleplpeénT§ 151al8anclMa8onalTT§
Kyaéram nnT8 ucbla cbirlu o'lcHoylkyac!lrallannTg y18'T(M518a l1ens.
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l4raT K!a

PlrarTcla Heb. berM8an rmc]law ya551 ko'pburcHakTng nuuyblan blMan
1nlaSbiiraci8an barcba ke$ralarclan {asHkI lop§an ko'pyousa aylblb
(9-cbl7nna)

5-leoreTa. PlratlclanT§ a50$18a parallel ya uT keblb oYacll8an
lek1$MNK 3HM plrarTcla8a o'x3Hasb pHarTéa a)ralacll.

3-plrartclanTt§ uchl.

AABC-plrartclanT§ a3o3k
A3AB, N3BC, A8AC -plrarwclaTng yon youlan

3A, 3B, 3C -plrarTtclanTt§ yon ulrralan.

30- plrarTclarn8 balanclH81 éeylMlacll.

YcHburcKakI plrarucla lelraeclr bat éeyllacH.

9-cbirTta

MullaraT ko'pyoslar.

AS8ar yayany, ko'pyosslarTng§ lotonlan 30T blr xI bo'l18an TunTaraTt
Ko'pburcbaklarclan lboral bo'l3a ya 3Hu bllan blr8a ko'pyoynT§ bar bir
ncbléa bir XM kalaHkcla8l ulrralar uckrasHsa, bunéay uoyans Ko'pyol,
TuTaraTt Ko'pyoy éeyllacH. Bunéay ko'pyouylar§;a TumaraT lelraeclr,
Kub, oklaec!r, cloclekaeclr ya 1kosaec!rlar klracH.

6-leoreta. MuTaraTt plrartclatn§ yon 8111l a%o$l penTelTTTS§
yarrT blan apoleTa3TT” Ko'paylTabl8a Nen8. (10-cblirTra)

Na pA
5yon.,. = ~ X 5 >on, = —

1 YOK1 1
1- apoleTa, a-a$0$ O TOT
p-a$05nT§ pereteln

HO-cbirTa

B128a {aTt3H bo'lTa8an oklaeclr youlan TwuTaraTt wucHburchaklar
bo'lb, Har bir ucbléa KO'rKa ulrra ncHrasHacH.

Ooclekaeclr-yoslan TuTaraTt besH burcHaklarclan lboral, nwng blida
ncbléa uncbla Llrra ncHraslacH.
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1ko$aeclr-y(x]lan TnwaraTt mcHburcbaklarclan Morat bo'Mb. nTN§ Har
blIr ucbicla besliTéan ulrra ncHrasVacrl.

Ko'pyoylar baglcla Eyler (eoretask

Eyler 0 212, yayany, Ko'pyovu,lar maucla o'lkar8an MNrry lrlarSHlan
nalljasicla mnlartn§ wncblan Bonbka, slrralan 3ow-b ya Yyoulan Sorll-c
lar oraslclaél Tuno$abalT umylcla™ len8Mk oruall 1roclalaycll: uayand,
Ko'pyoslarnin”® ylr*alan 30T wvcblan ya youlan 30Téan 2la katcllr.

a+c-b=2

M1501 Kubla Eyler leoreta$lrn ko'rayHk

a-ucbl b-Alrralan c- yoular!
on (M-cblrTa)

a
b > 8+6-12 =2
C

[Eny
oK

3eba* ncHuN 3ayoHar:

1 Parotda (0'%'n cbirly ya lebl$klarTuy paral/leMx kawilllad%!
leo reTalarclan ayiiuy, ?

2. Paroga (0 V/ b\ ya lekla/Klarmm% perpencHkulyarHS1
Kaalcla%lleo ‘retalarclan ayiatb ?

3. Oanclay 2 (eM3Hk o Taro parallel bo "1ad/m?

4.  Tekrsartn® perpencHlyarllPol kalcla%l  1eo retalarclan
Lt ?

5.  Ko'pyouW burckak clebTtTa%a ayllalll ?

6. Kopyoy (IebTTa%a ayllac? <2arnclay koMa Ko ‘pyow, Layari,
Ko pyon, cleyacH? LWTunayly cbirta ckTn% ya wnc/an /oyc/alan/b
Ko pyoq ekTeniianT notlanT WkmMnHNN%?

7. PnrTala'rdT ya aso3ly ekTeniAanT aylnde?

8. Paralkleplpe/l 1a'rT y a a303y eKTentAanT ayt e

9. Prrarllala'rT ya aso3ry eKTentaanT ayian?

10. Kesrkprrartlla (a’r¢T ya asosry eKreniaanTt aylade?

11. MwunllraT Ko 'pyoular I Y ya a3o3ry (Mrlant ayiade?

12. MullaraT ko'pyouylar kaulcla Eykr (eo 'retasT! ayiarg ?
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Yo/Ta TasHy,

Ma$ala. AB, AC ya AO 0’§’'n cHIMslar ML-7L; perpencHkulyar

AB=3, BC=7, AO=1,5 bo43a, CO w HOpTS§?

Yecb/iIm3bl ABC ya ACO 10'8'n burcHakH mncHburcHaklar8a PH"a«o'r
leo'reTtab1Mlwblic] eHb, 30Talpgan Tasolaw HparTr.

blcHburcHak ABC cla AC = V 72 - 32 = y40;

1kMburcHak ACO c1laCO = y/40 + 1,52 = n/42,25~ = 6,5

"N yob: CO =65

4.3.1-Ma3zala. b/lTta ucHun wuch oyoull Har sanclay 6lol oyoulan
nrvnl8!l ren§ boUra”an Holcla Haw albala LUr§ vin, KO'rl oyouyll 31o4 e3a
clolT bunclay eTaslMglbl LWsmnl1nn§?

4.3.2-wa8ala. AB ke3Ta blror {ebl3llkka proekslyalanéan, AB
Ke8Tanlnéo,rlabl M nuylabo’MNb, AB ke3TaTn” lekl5Mbla8l proekslyasl
ANl yannT§ o’Nlas! . AB8ar AA” 9, BB!= 5 boY43a. MM! ke3TanT§
urmnienr KOpT§?

4.3.3-tabala. ABCO paralleloérat 0’21 bllan ke313HTaycl8an
lek13lkka proek3lyalan8an. A ~ C ~ -unT§ proekalyasl. A%ar AA =3,

BB, =4, CC, = 9 boYsa, 00, ke3tarnng urunf”T n>pr8?

4.3.4-Ta%ala. Parocla8l bTa A nwusla oruall o4YuYcbl AB, AC, AO
10’§’n cH121ular JuiA-JuiA bMan perpenclkulyar. A§ar AB=12 , BC=13, AO
=15 boUza, CO ke3TaTn”™ M2mnHSIT lopT§?

4.3.5-Ta8ala. HecH blIr ucblasl bir 10’§’n cbl/nuyga yoltay(H8an 6 la
nuulat bel8Man8. By nuulalarclan Noyclalatb T TKT boY8an kesTalarT
yasan§. (Jlar necbla?

4.3.6-Tazala. ABCO parallelo8rat 0’2l bllan ke513/Taycluwan
lek13lkka proek3lyalan8an. A(B C O ]- nuTtn8 proekslyasl. ASar AA,=5,
BB (=6, CC,= 12 boYza, OO! ke3ataTng§ nrnnf”bl 1opT8§?
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4.3.7-TaBala. Paroéa” nullaéan blMa rexk15MNkka perpenclkulyar
ya 08’'Ta oUkarl”an. Perpenclkblyar ya o§!Ta oraslcla8l burcHak 30°
PerpencHkblyarnte» mrunlM§l 6 8a len§ boY3a. 08 'TanT§ m2mnHSIT
lopT8?

4.3.8-Ta8ala. 1l perpencHkulyar 1leklsMkcla yolllychl A ya
B nualalaréan lexlsHklar ke513HS8an Ne’§’'nm cbl2laua AC ya BO
perpencHkulyarlar LW3birM”an. A8ar AC = 6, BO = 7, CO = 6 boY3sa, AB
ke3TaTn”™ urunif”w lopTt§?

4.3.9-1a8ala. To’aburcHakl wunllrat pn2TanT§ clfa®onall 253T.
8a, yon yo84UnT§ (HaSomall 20 3T7.8a len& Pn2tanT§ balanclH81w

lopT§?

2+ a2; (bnnéa a-

a303 1oToT), bunéan a = V252—202 = 153T To’8’'n burcbakll

Jayob: H = 5>/75T
4.3.10-Ta8ala. To’8'n burcbakll paralleloplpeé a3o03T” loTonlan 7
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ya 24 5T1. balanclH81 e5a 8 5T. 1)la"onal ke5HNnTN§ ynrT! atylan"?

B.\
a < C
I\ |\/\
K. tis \
E B, \ \
\
Al c1
\ r \ H
\ N\ \ 7/
K, 3
E,

4.3.11-Ta5ala. KnbnT§ Alrra5l a §a 1en8. Aar lekd5NK knb a505TT8§
loToTclan 0'15a HaTéa a505 blMan 30° burcHak MasHkI el5a, Kb Ke3nThLwrLLy,
yn2irl 1opT8?

4.3.12-TtaB8ala, Pn2tanT§ a5051 O ToT 2n/5 boY”an Tullarar
olnburcbak, yon youlan kKyaéraHaréan Iborol. Pn2TtanT§ Kalla
cha8onalT KOpTE?

4.3.13-Ta8ala. A5051 KO’§’'n bwurcbakll ucbburcbak boY”an HO’§n
pn2tanT§ yon Alrralanclan birlcla® 1kk! youb bwurcHak 30° 8a lerk;
pn2TtaTtn8 5/Mm uylrrabiclan bo3laa yon falrralan8aca boU&an TaSolalar
16 5T ya 14 51. A8ar pnrratn” yon Lima5l 20 3T boYsa. yon 51rlnT§
yn2iMm K pT8§?

4.3.14-T1a8ala. YcHburcHaklnM TnTtarat KO’§’'npnrraTtn” balanclligl
8 8a, a305TT8 penTeT 9y3 éa*en8 Pnrra yon yo84nTt& cla”onallT
IOpT8?

4.3.15-Ta8ala. PnrranTt” )arT 36 la ulrralan boY5a mnT§ necbra
ucbl bor ya necbTayon yo84 bor? a+c-b=2

4.3.16-Ta8ala. Mulllarat p”~artéaTtn” as051 KOToT a & len§
boY”an ollburcbak. Plrartclawng balancll§l H & 1en§ boY5a, yon
51MrMIrire ym21r kopirig?

4.3.17-Ta8ala. Mulllarat KOTHOUrcbakll ke3lk pmarTéa aso5lannT§
FOToblan 1451 ya 1057, clMa8onal 18 5T. Ke51k plrartclanTt§ balanclli§l
necHa sante”r?
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BenHsbl: BC=AB=CO=:A0-105T A1 N1=~171=0.0\=
JIxOx = 14571

AC, = 6= 1851

AK=H=?

YecblsH: ACNENO Y 2 yaA L 12=14\/'2... QayoT elcHrT8?

4.3.18-TaBala. 8ABC pilrartclant® a5051 1ler« ZlotonH ABC
ucHburcHak bo'Hb, AB = BC = AC = a. 8C utrra ABC wncHburcHak
1ek15IM818a perpencHkulyar ya 8C = V1 E nuula/iIC O TonnT§ Onuula e5a
AB lWTonwng o’rla5L CO ya CE !0!8'n cbl2lular ora5icla8l burcHakT ya
Ta5olarm 1opT§8?

4.3.19-Ta8ala. MuTaraTt t 'dburcHakM plrartclaryng balarkilel 9
8a. cHaoonal ke5nrmwng yn2! 36 8a MNen8. Plrartclatn8 Ha]rTTlopT«?

4.3.20-Ta8ala. A505TT§ HOTOoT 6 8a *en8 boU8an TwuTaraTr
oblburcHakl pkarTéaTtné yon Liimabl 10 8a len§8 bo’15a, plrartclaTtn§
balancll Tl 1opT§?

4.3.21- Tabala. MuTaraTt W nburcHakH plratlclatn& apoleTas! 8
§a, yon 5M1TT§ yn2l 48 §a len§ boU5a, pkaTMa a505TT§; penTellw
lopT§?



4.3.22-Ta$ala. Keslk pkaTWMa a3zo3lannTt§ yumrlan 96 ya 24 "a,
mn8a T03 Keblycbl bmwn plrartclaTng, balancll8l 16 ~a len§. Keslk
pkaTWanT” Haprnt lopT§?

Mwus(au 13/ ncbmn Cop8blinular.

1-Tazala. Parocla2,1 mmsalaclan blna {ebl3lNkka perpenclkulyar ya
Ta oUkarH”an. Perpenclkulyar ya o8*Ta oras”a” burcHak 60°

PerpencHknlyart8 nrunH” 8 8a len§ boYsa, o§’TanT§ urnnlfrt
10pT8?

c

M

/

/

[

Al M] B1

2-Masala. AB kesTablrorlek1slkka proekslyalan”~an. AB ke3TaTn§
0'Ma3! M mmyla bo'Mb, AB ke3TaTn§ leklslkclaS8l proekslyasl A »
ya unTt§ o’'Masl M, A8ar AA = 7, BB, = 11 boYsa, MM, ke3TanT§
M2unH8IM Ko pT8?

3-Ta8ala. Ikk! perpenclkulyar leki$Mbla yoTuycbl A ya B rc]lalarclan
lexl3lMklar ke3l3HMan Ne’'§’m cbilryua AC ya BO  perpencHkulyarlar
1msblnl8an. A8ar AC = 9, BO = 10, CO = 8 boY3a, AB ke3TanT§
m2nnH8Llm 1opT§?

4-T1aBala. Pa20cla8l blna A nu™a oruall oHuycbl AB, AC, AO 10'8’'n
cH121alar JUA-Jw perpencHkulyar. A*ar AB=11, AC=7, AO = 5 boUsa,
CO ke3TtanT§ v2unls§rllopT8?

5-T1a8ala. Hecl bir wmucblasl bir 10"8‘n cblrnuéa yolTtaycH«an 9 1a
nuuaT bel§Man§. Bu nuublaréan loyclalatb T TKT bol8an ke3talarT
yazan§. (Jlar necbla?

6-Tasala. Parocla8l mmulaclan blna lekl1slkka perpencHkmlyar ya
o84Yna oUkarM~anm. Perpenclknlyar ya o§‘Ta oraslcla§l burcHak 30°
Perpen(Mkulyarnt§ mrunf™ 10 8a len8 boYsa, o§YmanT§ wurnnfAT
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10p1rs?

7-Ta8ala. To'mburcHakll Tulldarat pnrrawny cllayonall 133T.ya.
yon yoy4dnTy clayonall 10 3T.ya leny. Pnrrtawny balancllyTl HOpTy?

8-Ta$ala. To'y'n burcHakl paralleloplpecl a303TTy loTonlan 12 ya
63T, balatll«l e3a 153T. Olayonal ke51TTT§ yurbl awulany?

9-T1aBala. Kwubnty Alrras! a ya Teny. Ayar 1lekl13llk kub a303TTYy
loToTEan o’'rsa WMarcla a3o3 bllan 60° N burcHak 1a3sHkl1 elsa, kub
Kke3LUMIMmrg yurw! loprty?

10-Ta3ala. MulllaraT pkaTllaTny aso3lwTow 7 ya leny boYyan
olllburcHak. MNMrartWa yon yoy4dTny balanclllyl 12 ya leny boYsa, yon
3IrHNTY Wit O pTYy?

11-T1a3ala. Pnrrawny aso3l KOTow 203T boYyan Twullarar
olHburcHak, yon yoylarl kyaclrallar(lan lborol. Pnrrawny kawva
cHayonallT topTy? .

12-T1a$ala. YcHburcHakl Ttulllarat KO'y’'n pnrrtawny balancliyl 12
ya, a303TTYy yn2l 14X3 ya tOny. PnrTa Ha]rTw OpTy?

13-Ta%ala. Paralleloplpecl a3o3 KOTonlan 6 ya 8 balanclf§! 7 boYsa
paralleloplpecitny Ha]lrwTHOpTy?

1l4-Tasala. Mwunlarat touo’ellrnTy Liirrasl 8 ya tOny bo43a, nnty
ab0518a laslul cblrfyan aylananTy Tarkarlclan nnTty yon yoyYyacHa
boYyan TasolaTt HOpTYy?

15-Tazala. 8ABC pkarweéaTny azo3l Ony tOTonH ABC ucHburcHak
boylb, AB = BC = AC = 8 . 8C ulrra ABC wuclburchak Hk13lylya
perpenclkblyar ya 5C = 13. E nmyla AC IOTonTny i4 nuyla esa AB
FOTonTny o4lask CT3OyaCEYo'y’n c121uylarorablia8l burcHakT HOpTy?

16-Ta$ala. Mulllarat KO’'nburcHakl pnarTéaTny balancll8l 12 ya,
a303TTYy clayonalan 18 ya Ony. PnarwéanTy Ha]rwT HOpTy?

17-T1aB8ala. PlrarTtclatny a3o3l HO'y’n burcHakll O’ rHurcHak.

To’y’n bwurcHaklM O’ nburcHakwny HKTonlan 6 ya 8 ya tOny.
Plrauldclamdr8 yon fAtrrasl 575 beng boYsa, balancllytl HOpTy?

18-TaBala. blcHburcHakll puarTéanTy aso3lclayl barcHa 2 yosll
burcHaklar 30° ya HOry. Ayar pn-atManTy balarclllyl 6 ya HOry boU43a,
nnTy asoslya IcHK!L cbirfyan cblraTtny racMumst!iOpTy?
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3.2.AylanTa “3rrijar. 8lnclr, konwus, 3bar.
Ma/o\ly Houralarni (cM3Hbla Ca3znuHasl.

Brnor e™n cblr*at yok! HO'§'nm cHI2ILIM bir 10'§8'n cbl?na a*rolicla
aylanlt3Héan aylanTa 5111 Wo3ll boYacll. A®ar nTt o'y éeb alaluychbl
10'8'n cbl2lusa perpec/ikblyar bo48an parallel 1kk! leklslk blMlan kesll3a,
aylanTa 51M ya cblra blMan che8aralan8an aylanTtay3T Ho3l boYacll.

1 8llnclr. O'a anotiéa nn8a parallel bo 18an t0'§'n Cbl214 aylanlnl5a
3MTénk 5111 HoslM boYacrl.

T o'asa perpenclkulyar IkkMa paralle! leklslMklar b]lan keslM5a, nlar
oraslla 3MTénk Ho3lM boYacll. (U-cblrTa)

X511t yasoycblsk O O,- 3lUNc/TTE 0'Ak balancll&l,

lexlslMklarcla MO5M boY8an clolralar 3lUnérnT§ aso5lan éeyllacll.

8MTclr o'al oryall oYnYcbl 1ekl5MNK keS51rt 5MTclTTE 0'Y KES5HT
éeyllacll.

To‘8n wmysaburcHakT blror W ToTT A° ~alTtab5 a'Tlb, 5HM toToN
alroHcla aylaTtT!5a HOSMboY”an”T 5rirclr éeylacl.

2. Konun5. KonuS éeb BHunéay "bT1”a aynlacllkl, v berlM"an mmuylanl
blror éolra nuslalarl bllan LW1aS5HHrnycbl HaTtTa kKe5talarclan 1aSV/KI]
lop8an boUYlb, berM”an nusa*a konus wmchbl, cblra esa konm5 a5031 «3eyllacll.
Konl5 mcblT a3o03 aylanazl nwusalalan blMlan {TaslIHruycbl ke3Talar
kKonm3nT?, yasoycHMan cleyilacl.
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Konn3stn§, $LM! aso3an ya yon 51lrftlan lboral. A&ar konms ucblclan
nnT§, a3o318a LWW3HT18an perpencHkulyar uTng, Tarkar”a Ws3H3a, bunclay
kKonu3T 10 § n konus deyllacll.

K.onn3nT§ wucblclan a3o0318a LUsbIrMaan perpenclfknlyar Konu3nT§
balancll81 peyllacl. To'§'m konmaTn» balancllM8lclan o'lycbl 10'8§8'n
ch2la konmn3nT§ o'yl éeylMacH. KonnanT§ o'y! oruaH oUmycbl lek1slk
bMan ke3mn o'y, ke3lm cleyllac 8Hakblan: AB8 wucHburcHak konu$wing
o'y ke3lll. (2- cbirrma) a), b) 3eTak konm3nT§ lekl3lk bllan kesnTn
éolra bo'lb, yon 31rllnln§ ke3un Tarka2l konu3 o'ylcla JoylasHSan
aylanacHr.

Konn3nT§ o'y 18a perpencHkmlyar rek1slk blan keslM3sa, ncH KO Towéa
Kioblk Konmn3 ajralacH, pa3tOa siol8an 131w e3a, ke3rk Konu3s cleyllacH.

3.8Har. Ta'nl. ParonT§ berM8n mualaslclan benl8an Ta3olaéan
Katda bo'lTa8an uroylbla yol8an HaTtTa nuuylalanclan lbora( A1$rT 3Har
éeyllacH.

Benl8an nwull 3Har Tarkaru berlM™an Tasola 3HarnT§ raclmsl
cleylMac. 8HarTn8 cHe8arasl 3Har 3UTI yok!l 3lera éeb alalac/l. 3Har
Tarka2lclan o'W ychbl ya 3Har 3irlT T § 1l nmylaslTt MmT3VHrmnychbl kesTa
3Har clMaTtell cleylMacrl.

3-leoreta. 3HarnT8§ Har uanéay lekli3Hk bllan ke3uTtu clolracHr. Bu
clolranln§ Tarka2l 3HarnTe, Tarkarlclan keswmyebl lekl13lkka LUsblrMegn
perpenclkulyarTn§ a3o3lclr. (3-cblrTa)

8Malllan: a- ke3uyebl lek!13lMk. O-3Har Tarkarb

3-cbirTa
3Har Tarkarllan oYuycbl ke3Hn en§ kaua cblra bo'lMb, nnT§ raclwbl
3Har racHu3l8a !en§ bo' lxll
8HarnT8 Tarka2l nTng 31treHuya Tarka2ldr.
8Har 5lrH1aé1 mmulaclan o'Hb 3HM nm™a8a oUkarf8anm racHw3g8a
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perpenclikblyar rekr3Hk nnnta Tekl3HK éeyllacH.

5-leoreta. W nTa lekisbk SHar bMan \Nag\blva nTurTty nmulaga-
urlMsb nmylabl8a ena.

6-leoreta. 3Har 51rméa8l 15lalSan nwuablan cHek$12 ko'p mnnTa
nys8'n cblriyoYacl, nlartng, battasl3HaTT" nnnTta lekl3rglcla

yolacH. K racHusH 3Har Ha]rw y —_i nnb

3bu 3Har $INTT& ($*era3TT8) YyM2l 5 = 4 TTKr
K rac/nal 3barclan ke5118an H balancllkl 3Har 3e&TenMTn§ Ha]Tl

V= (K- —)

81111MIMP ym2l e5a 5 = 2 7TKA

K rac/im3l sHaTT” boYa8l boY8an H balanclUkM Sbar 3eklo’'nTn§
Hatrn y =" ap} H (H_ $e§TenlTn§ balancll§0

3

Bun 3ekt0’r31nTTs, yurbl Kpl5H ncHun 5ekor konn5TT& yon 51ru8a
nn8a To5 3e§TenMTn§ yn2l wo'sHMac/1.

3bar 5e§Tenta ya a5051 3HM 3e”TeT a5051clan, mncbl e5a S5bar Tarkar”éa
JoylasH8an Konwn5clan lasbkH HOp&an 3T 5Har 5exktO0"n cleyHac!!. (4-a), b)
cblrra)

4-Cbl2Ta
Oolrayly Seklo’ryoyTTe, 2raclu50" 1cHoyl 90° clan Ktoblk boU5a Layani,
5Har 5ekto’n bo6lM boYacll ya n 5bar 5e§Tenln ya Konu5 blrla5Hra51clan
1la3HKI1 HOp8an.(4-a)cbl2Ta. OolraYly 3ekloT yoyTT” 8§raéms oYcHoy!
90° clan kala bo463 bolld 5bar 3ekto’n HoslM boYacll ya v bullln 3Haréan
uayany, SHar 5eklo’'nT oln8aten len§ boYacll. (4-b )cbl2Ta.
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1)ebal mncbun 3ayoHar:

1. AylanTta H3T. ay'anTa 31N baulcla LLsHuncba benns§.

2. 8lUnclrt uanclay yasasH TUTKT. 11Tn§ eleTeTlanT
w3HuNMnNnN§

3. Konus cleb wuanclay “3T17”7a aylllacH YnT” eletenllant
LW5bnn11nns?

4. Keslk konu3 éeb uanclay p3T8a ayllacll. mTng§ eleteTlanT
LUSHWAMNN§?

4. 8Har, nTné eleweT!an ya bo'laklanT la'mKan§?

5. K racHm3lM 3Har Ha)rn! uanclay tOplMacH? Po'rTbla3T yorT§ ya
w3HuNMNnNng?

6. K racHm3lM 3Har 3H1TT§ (3MerastT8) ym2l wanclay lopMac?
PoTum1a51M1 yor T8 ya T3bunTlnn§?

7. K racH»3W 3Harc3an keslM”an H balancllkil 3Har 3e~TenururT, Ha]rt
uan(3ay tOpMacM? PoTtTmnlas!T yorT§ ya w3HuniAnn"?

8. 8Har 3e~TenH 51r1MIre y1121 yanéay HOplacl1? PotTtulasTl yorT§
ya lmsHunilnng?

9. KraclwslM sHaTT” bo'la8l boY8an H balancllMkll sHar 3e KO TTTS§
Ha]rT sianclay lopMac/1? Po’rTnlasTl ycwn§ ya LWsbuniAanng?

YoxTa TasHy

. L OTT
Masala. Ha]JrT — 8a len§ bo’18an $Har 51r171T1§ yn2lt HOpT§?

16
YecbllWlbnyY = ~7TKN = — —m — — K3 — K= —
3 16 64 4
- 9 om
s«nwar = 42 —=> 5 = 471— - 5= —
16 4

on
larwob: —

Ma$ala. 30°T1 éolraYly 3ektw’'rnT” K racHu3 alroHcla aylatsHlclan
Ho3lM bo'l8an 3Har 3eklo’nclan ajralll§an 3l/ar 3e§Tenl1T T8 balancll§li
lopT8. (4-c) cblrTa)
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YecHLU3bl. 8Har 3eklo’rnT§, *arklbly ul3tl boU”an KonmnsTtn” o'y
Ke3lrt Tulllarat ucHburcHak boY”aT mcHun nnT§ balancll8l

K2 KX'3 /bl3
4 2 17 2

8Har 3e§TennTng§ balanclligl

H=K-H=kK 5=« | =M )
2 2 2

. K(2-x3
.layob: ( )

4.3.24-TaBala. 8MNTtclrnt§ Halrr 48 K oa. yon 5111TT§ yu2l esa
24Tr len§ boY3a. nTn§ racHu3! ya balancll21u 1opT8?

4.3.25-Ta8ala. 1k WM 3lnc!rnT8 0’y ke3nT/lan 4 ya 6 bo4Y8an 1o ’/Arl
1O riburcHakclan lboral bo4sa, mlarclan say3l blnwn» 51111 kana boYacH.

4.3.26- Ta3ala. Balancllg§l 4, yasoycbl3! 5 boY*an Konwus yon 51rMnT§
yoyMnTa3l Ho3lM yM8an 3exktOr burcHa8lw 1opT8§ ?

4.3.27-Ta8ala. Kacllubl ya balancll§1l nalllral 50n boY8an 3MTcMr loYa
311778 yn2l 2477 §a len§ boYsa nwn§ Ha*rn ko’p! bMan uancHa8a len§
bo’H3bl TUTKT.

4.3.28-Ta8ala. Konm3nT§ yasoycH131 8 blylb, a303 lek!3H§! bllan
60° burcHak 1a3HkI1 elacH. Konn3nT§ toYa 51111t 1lopT§ ?

4.3.29-T1a8ala. Konu5Tn§ o’y kebntn KOTonlan 40, 40, ya 48 bo4”an
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ncHburchak boYsa, Konusrun™ Ma'vtTt 1opT8§?

1=9
r=3 K=6
y=?

4.3.30- Ta8ala. Ke5lk Konu5nT§ ya50¥cbl51 9 bo4lb. a503lanTn§
racllvblar]l 3 ya 6 boY3a, ke3|k Konu5wng Wa]rTT lopT§?

4.3.31- Ta8ala. Ke3lk Kommu5Tn”> ya50Y¥cbI3l 10 boYlb, azo3lanwn”
racHu5lan 2 ya 8 bo4sa, ke3lk Konusning§ yon 5111 ylw T OpTA?

8=n /(r+4)

4.3.32- Tazala. 1)cMburcHak 1ek15MB1 raclwsl 4 §a len§ boY”an 3HarT
ucHburchak tOTonlan 5WarS8a wvnnan HoWMa keSacH. 8Var Tarka2lclan
ncHburchak 1ek15Hs,18acHa boU8an Ta5olMa 3 §a 1en§ boY5a, nckbmurcHakka
185H11 cH17n18an aylana racfn3T! HOpTe,?

YecblTT Kp15H wncHun yonall5H: CblirTtaéa a5051 wcHburcak
lek15H8Icla ya yasoycH151 5Har radAsl boY&an Konwu5 WO5M bolad) .
8o'ral8an Ta50"a Konm5 a503TT§ racH5l bo'Hb, /?'= yJK2-(0C)")2

4.3.33- Tabala. AaclwbSlan 3, 4 ya 5 boY8an Telal SHarlar erMllb bta
SHar anylMc.81n 5barTn§ racHmu3bl ya Ha )rmw 1opT8?

4.3.34- Ta8ala. Balanclli8l 6 boY8an §MwclTw§ yon 51111 yoyl8ancla
ya50Y¥cbl51 H)511 bol8an KO'mburcHak cHo’8onall blMan 30°M burchak-
(a5HKM uyfach. 8lUnclrwn2 yon 51r11M11opT§?

4.3.35-TaBala. A5051lannT§ racHW5lan 3 ya 9 8a, 0’ Ke3lTTTS§
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balancllMkl 8 «a len« boY8an ke3lk kKonu3 yon 3T T T § >4121111 OpT§?
4.3.36-Ta8ala. Konn3tn§ balancll81 nTtn§ a3o3! cHateTMan 2 Tana
Kioblk boY3a , 0’a Ke3lr TTn§ mcbicla8l burcba8lt lopT§?
4.3.37-Tazala. TortoT 125 boY4Y8an rortb twTonlan 3bar 51rHSa
unnacll. 8barTn§ racfnsl 108alen§ 3bar TarkarMan roThb lek13l§18acba
TaszolNa 8 boYsa. rorbTn” >12111 OpTE?

Mwu3z”aa/1 15H ncbmn lop$HTular.

1-Ta8ala. 8WIT1rnT§ Ha)rll 367 8a yon 3111778 yn2l esa 2471 8a
ler§, boYsa, MNT§ raclWsl ya balan</11§ M 1opT§? .

2-TaB8ala. 1kkl LMl 3MTclrtng o’y keb5ltlan 9 ya 12 boYyan 10'8n
10’ rl:burcHakclan Jboral boYsa. mlarclan ugysl blnnT§ 51111 kana boYacH.

3-TaBala. Tola 31rHnT§ yur! 48J1 §a 1en§ slinclrTn§ ba]rT Ko’p!
blMan sancHa8a len” blyM3sbl TUTKT.

4-TaB8ala. BalancllU§8l 5, yasoycbl3! 7 boY8an Konm3 yon S
yoyMTa3sl bo3l sl°an 3eklor burcba8lT OpT§ ?

5-Ta8ala. Konmn3Tn§ yasoycbl3l 8 bo4lls, a3o03 1ekl5MEl bMan 30°
burcHak 1a3HkI1 elacll. Konn3wng yon 3nMT 1opT§?

6-Tasala. Konmn3stn§ o'a kesnrm KOTonmlam 9, 9, ya 16 boY8an
ncbburcbak bo4sa, Konunsnre, bapTtnTt 1opT§?

7-Ta8ala. Keslk KonuanT§ yasoYcbld} 13 bo'lb, aso3lannT§
ra</inzlan 4 ya 11 bo'lsa, ke3lk KonunsanT” ba]rTw lopT§?

8-waBala. Ke3lk KonunsnTt”yasoychbl3! 9 boYlb, a3o3lanring ra(/nslan
5ya 8 bo43a. ke3lk Konu3nT§ yon 51M1yn21ML lop«at,?

8= 7/ O, 4-12)

9-Ta8ala. Ycbburcbak lek1sl raclms! 5 §a len§ boYSan 3barw
ucbburcbak lotonlan 3bar”a unn8an boléa kesacH. 8bar TarkarMan
ncbburcbak lek13MSwacba bo’18an TasolMa 2 §a 1en§ boYsa. ucbburcbakka
1cbkl cblrf8an aylana racfun3Tl1lopT§?

q9'=y]k2- 0'0 2

10-Ta8ala. KxIuslan 2, 3 yad4 bo48an Tellll sbarlar erlllHb bTa 3bar
umylTcr. 8bu 3bar ba] TT1 1opT§?

11-Tazala. A3o03lanwn§ raclmslan 4 ya 12 8a, o0’a ke3lrrfinT§
balancllt™ 8 8a len8 boUyan ke3lk konu3 yon 31rmnt8 ynrT! KOpT§?
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13-T1aB8ala. ToToT 12 boU8an rotb Tonlan 3bar 31LW8a vnnacrl.
$baTT§ raclmél 9 ya len§ 3Har Tarka2lclan rotb {ek13l§l8acHa Tasola
8 bo'13a, rorbnTé yn?nnllopTt§ ?

Y-bob. MAT1IMbl MABABABAK
5.1. MalnH Tasala (n3HuncHa3! ya ut yecblsb nsnHan

Malll 1na5ala blror bir ya2lyaNeT§ labny [Mcla§l I1Toclebl bo'Hb.
vncla bu ya2lyalnT§ blror bir kotponenlasl8a rTyéony xarakrenslika
bensH, nTn” kotponenHan orazlclao;l ba'2l Tunosaballar bor —youluwT]
aTalasb yokl bu Tunosaba! WnT atuylasl blab elllacH.

Har uyanéay TaTnl Tasala Ikkl ylstclan |boral: sbarlar ya blablar
($ayol)

8barl(Ja ob’yeklar ya benl8an ob’yekHarT xaraklerloycbl ba’2l
kavallklar 1lalcla, bm ob’yekllarnto TaTwuT ya notaMunTt ulyrallan
basilcla, wlar ora3lcla8l TwunosabaHar 1ladlcla TauumToHar benblk
MazalanT§ lalabl (3ayoll)- by wTaT lopblT KeraklM8lT ko’'rsal3MT
buyruy, yok! 30'rou, 3Haklcla8l JuTla blMan HoclalaTt3bl TUTKT.

MasalaT yecbl3sb - bu Tasabla Tay)mcl bo’l18an 3onlar, Kavallklar,
TunosaballarmslclaaTallarrnnglo,§ nkelta-keH|§1 oruaH TasablarTn”
3ayoll”a Jayob bensH éetakc/Ir.

MasalalarT yecbl3HTN§ aleebralk ya anl tenk n3mHan lary uylfTacH.
AnlTeiik umsmicla TasalaTn§ 3aYol”a Jayob 3onlar m3Héa anlTellk
aTallar baJans/ malya3l(la topllacH.

MasalalarT yecbl3VTn§ WUrH anl Tenk mn3nManT natoyl3H yMarTr.

1-Ma8ala. 8 30alOa 13Hcbl 96 1a bir xI clelal layyorlacll. bl 5 30akla
necbla e&\layyorlaycH?

1-menl 11wl M-l
1)96:8=12(clel) 1) 8:5=1,6 850a*=480TT
2)12x5=60(c1el) 2)96:1,6=60(clel) 1)480:96=5TT

530a1=300TT
2)300:5=60(c1el)
MaszalaT al”ebralk wusmléa yecblsHcla Taszalarnmn§ 3ayoll™a |ayob
len§laTta nwsH ya yecbl3b nalyaslcla tOplacH.
Harl(Harfar) blMan bel8Masb ncH1uNn notaMuT (notadmnnlilarT)
lanla3H8a, Tnlobaralar yurllsb Hollan8a bo8‘Hy raYlsbcla ayT bir
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Tasala bo'ylcHa (MrHcMa len8latalar W213b T TKT. Bun(lay Holcla bn
Tasalatn§; WrHcba alSebralk yecblrblan Maslcla8apT3b TUTKT.

Konkre! TazalaTtn§ rurMcHa al8ebralk yecblTlanT Ko‘nb cblaarTr.

2-1Yla8ala. Koxa ya lkklla p!yola8a 740 8§ 3my kelacll. Ko3saka plyola8a
HAara8aricla 380 %ko‘p 3uy kelacll. Ko3aka necHa §raTT 3uy kelacH?

1-n3n!

Ko3a8a x e 3uy kéls3T, mn Holcla blHa plyola8a (x-380) § 3my keTc/l,
Ikkna plyola8a (x-380) x 2 § 3uy kelacll, ko3a ya lkkma plyolaSa (X+(x-
380) x 2) § 3y ketacll. Kosa ya 1kk!la plyola8a 740 § 3uy kel8aT wucbun
bunclay len§lata LU213b TUTKT:

X+(x- 380) x 2=740.

1M1 yecblb x = 500, ya’T ko3a«a 500 § 3uy kell3blT HOparTr.

-118111

Plyola8a x « 3my Ke!3T, n bolcla ko3a™a (X + 380) § 3y kelacH, Ikklla
plyola®a 2x § 3uy kelacH, ko3a ya lkkua plyolaSa

((x+ 380) + 2x) § 3my kelacll.

Ko3sa ya lkkkKa plyola8a 740 § 3ny kel8anll§l ucbmn bmunéay len§lata
W7mb TMTKT: (X +380) +2x = 740. ¥ T yecblb, x =120 T lOparTr.
Ko3a‘a sancHa 31y keiasblT tOpl3b ucHun x nT§ tOpl°an aryTalAT x +
380 1lrocla8asio‘yarT2. V boMa 120 + 380 = 500.

JeTak, kKo3a8a 500 § 3ny ke*acll.

L-n3nl

Ko3aka x § 3ny, bTa plyola8ay § sny Kebln, n bolcla lkkma plyola8a
2y § 3uy kelacH, ko3a ya lkkiAa plyola8a (x+2y) § 3uy kelacH, bTa
plyola8a (x-380) § 3my kelacll. x-380 1Hclay Tn§ o0‘21 Harcla ko3a
ya Ikkiia plyola8a 740 § 3uy kel8aT ucHwun smyléa8llen”laTtalar
3131:eT1a518a e§a boYarTr:

-380 =,
{x +2y =740
Bu 313letaw yecblb x = 500. y = 120 8a e8a boYarTr. Masalacla
Ko3a8a fAancba 3uy kel3blT Opl3H blab ellayol8at wucHwn (oplN&an
T a’ lutollarclan lalab elllayol8aTtTlanlayrw?2.
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YoxTa Ta$by,

5.3-Ta8ala.Ony]éa81l Tasalacla Taszala 3HarH ya lalablT a]ralt&:

1) 1kkka aylobus bir yaunla sHaHaréan 72 kT Tasolaéa” o'umycHMar
later!l wTon yoY8a cbluc/l. BTncbl ayiwobun3 1la8er8a IkkTcblsl8a
HAara®anMa 15 T 1w olcHn enb kelcll A8ar aywobmzlarclan blnwng lerlufd
1kkTc131wK1Ma sara®anéa 4 kT/30a! oriay, bo‘13a, Har blr aytobus yanéay
rerfk blMan ynr§an?

2) A8ar 10'§8'n 1o‘rl:burcHakTng FOTonlanclan bin 1kklncbblclan 14
3T Kalla ya nnT§ clMa8onall 34 5T & len™ ekaT Ta’'luT boUY3sa, 1o ‘n
lo‘MburcHakTn§ KOTorManrm lopth,.

5.4-Ta%ala. YnuorMa kekTl8an TasablarT 3bunéay Hoclalan8kl,
Tabala 3HarHT o‘r tobl8a ol8an Jutla 3Han eletenllanTt o‘r Icbl8a
olra51n.

5.5-Tasala. Yuuoncla8l Tasablarck *alabnT§ buyruvy, 3HaklT 30'roy,
3bakl1 blMan ya ak3TcHa altasHInnS.

5.6-Tazala 5.3.-tazala yecblrTT lopl3H8a Haraka* sAMT§ vya
xnlozang§l2w aylrs.

5.7-Ma$ala. Pnyléar1 TasablarT LUrM mamlaréa yecT»

1) 1-31Tclaél 30 lao’uyuycbléan 10 o'anycblwng Har bin bir TTnlla
35 1a 30'r, 15 o’'uymycblwné Har bt 30 1a 30’r. 5 0’AnYcHTTSE; Har bin
eba 36 l1la30’r o'yly olacl. 8711"cla8l Har bir o’uywnychbl bir TTL ga o’MacHa
necHa 30?2 o’uyly olacH

2) A™ar 843H1nT8 oUcHaTtlan 20 3T x 40 3T X 6 3T bolTb, "43HHar
orazlcla8l cHoklar8a éeyor ba]TwT8§ o’'nclan bln8a len§8 uyonsHTa
uo’yMac%an boYsa, vrvnlm8l 48 T balancllMg 3 T ya uallnH™ 40 3T
bol8an (kyor”a necbla 84sH1 kela(?

5.8-Ma3ala. MaSa2Téa Har bin 5 k&clan 4 ya3blk konle! ya Har bin
40 k8§ clan 2 yasblk cHoy bor. (uylcla8l Hbclalar blMan Tasalat yecbl5H
TUTKT boY8an Hol ncHun tasala blablT aTtsalans.

a) 40x2-5x4;

b) (40x2):(5—4);

c) 40x2+5x4

5.9-Ma8ala. 50 LUp kaHo3MkanTé, Har bir Wpblan 1100 §raTtTc!am,
70 WpTTe, Har bir KO’pblan 800 8ratTclan, 80 WpnT§ Har bir LUpMan
900 §raTtTéan karlosHka ollncM. Har bir LWpclan o'MacHa uancHaclan
kallo3bka ollnacll
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5.10-Ma8ala. K1lobrl nasiir cpl3Hcek bir bel«a 28 $alr ya Har bir $alr8a
40 1a MNarTJoyla$HIMn3H ko‘rcla 1unigan ecH. BToy, Lo08‘02wng oYcbarT8a
flarab, bir bel8a 35 $alr JoylasblT$b Taysac”a Tuyoriy cleb roplicH.
Kkobcla81l nTurTy belar 30T o’r*an3Hs3”r yolsbl vcHun Har bir $a'r§a
necbla bar®oy”3bl T3H kerak?

5.11-Ma»ala. MotOIr3lklcbl 40 kT/30a! le2Hk bllan HarakaHaTtb.
blror TazolNaTt 12 TTMHa oYcll. Yeloslpeclcbl 15 kT/30a! lerlk bllan
barakallaTtb, bu TasolMaT necba TTwWwéa o4YacH?

5.12-Ma8ala. 143bbu TazalaT LUrHcba al8ebralk vsullar blMan yecbln§:
560 laxla L,0§‘orclan 1Kkl XM nay V160 la clalar layyorlaycll, bunMa bir nay
claar§a 8 laxla, IkkTcbl may éa/lar™a 12 laxla 40702 saridanck. Har bir
nay clatdarclan aloblcla necblaclan layyorlan§an?

5.13-Ma8ala. Be*on 15Mununl $mlka518a 5000 kmub T boU8an ayloTaT
rayocMa layyorlanacll. A8ar blr ya§on§a o'lNla bl3obéa 16 kub T belOn
ynhanaa, sbnnéay 5 la rayocMa blir 3uHcaéa layyorlan8an betOnT rasblsb
ncHun necbla ya”™on kerak boYacH?

5.14-Ma8ala.Tarnoy la8l«a 18 1kr 3my 512,'acl8an bocbka uo’yllcrl.
Torclan larnoy oruall bir Ttulcla 0,8 1kr 3uy LU3bacll, lekT 3HM yayMa
bocHkaéas! yonuc3an bir TtntOa 0,3 1kr 3uy cblalb kelacH. Bocbka necHa
TTultOan keyT toYacH.

5.15-Tasala 1kl blabaTruy, bir kunlk ler§an pax!a51 160 k& BTnchbl
lalaba IkkTcbl lalaba8a 20 k§ paxw beracM”an boY3a, IkkTcbllalabawn§
paxla3l 1-Talabacla “0l8an paxlaclan 3 Tarla ko’p boYacH. Har say51 blaba
necba k§ clan pax'a lergan?

5.2. Ma(nH Tasablarw (@HH1 (JLBH nanHan

Malnl Tazablarrn anl Tenk usnicla yecblsb — bu Turakkab lMaollyal!
bodlb, nNTA Tar TUT Konkre* Tasala8a baTt. yecbnycblnt® Talakasl8a
bat boé4Y”™. 8bunéay boYszagma, mnéa blr necba bo3ukbT a”all3b
TUTKT:

1 MaszalanT8§ TarTuTT T3buTb yeHsb ya labll ullisb.

2. MasalanT§ yecbl3sb refaslnl 121a3b ya 11213b.

3. Yecbl3b re]aslt ba]ansb. Maszalatn2, blablT ba]an3b baylcla8l
xmnloszat 1loclalaSb (Ta$alanT§ 3ayoH8alayob bensH).

4. YecblTT leksblnsb ya a8ar xalO boY3a, nt' WraH3b. Ma3salanlng
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blablrn blyansH yok] TasalanT§ 3ayoll8a Ja\ob bensH Haslclaél wrll-
ke3l xnlo$aw HocblasH.

$bubl 1aKiclla$H kerakkk Tabala yecblsHnTe, konkre! |arayorn(la
aynb oUlM8an bo5Alcblar yally cHe”Maraua eS8a eTa3 ya Har éonn Haw
blréay toYa balJanltaycll. Mazalan, ba’ra TasalaTt w3HuTb yetasint”
0'2lclayos yecHmnycbl benl8an Tasala urwa TaYmT ko‘mwabclall§Tl ya
T sanéay yecbl3bT bIlM3blT payya$bl TUTKT. Bunéay bolclayecblTn]
121a3b aloblcla bo3sakblar™a apgalllTaycll ya clabllabkl wcbla bo3stoHT
blyan3Héa Har bir saéatT aso3labH yecHuycblT yecbl3bT balaréanclan
keyT8l {eksblnsHéan ulllyaracH. Bwuosa 1oYa, TanHuan twallanSan
yecblT albava barcHa bo5SLilcH]arnl o‘r tobl8a olacH.

Bo$alchlaréan HarblnT balan3bnT§ TU TKT boY8an m3aulManTt blH3H
Har yanéay Tasalat yecblsH]arayorT W3Hunarml, Tassacl®a Tuyo”sa ya
éeTak, ancHa Tuyadk”ya! blMan baJan3H nnkoTT beracH.

YecblsinT” binncbl bo3alcblTn§ aso3ly Tausac/l1 yecHuycblTmo,
Taszalacla Hoclalanuycbl bulvn ya2lyanbl TusHuT3bl, TazalanT§ 3Har/lT,
nTn§ lalablt yokl 3aYollT Talncla Tay”uc! boU8an barcHa lerTT ya
bel"llar TartuTT LW3HWT3bléan rboral.

Maszalanlné TarTuTT 1u3HWT3HS8a Ilrnkon berunycbl bir uvancHa
manlar Tayjucl. Ma3alan. nsHbu Tasalat 0‘ATS:

5.16-Ta%ala. YoYcla aynan bIr ycrmallsHéa Ikkl bola kelTougcla.
OasHab wvlarorasMa™ Ta3ola 2 KT ec/l. blros ok/Inéa borayol8an bolaTtn§
lerN181 4 kt/30al, IkkTCcbl bolanT§ lerHs!l e3a 5 kT/30a! boY§aT umcHun
IkkTCcbl bola blnncbhl bola8a yauTtlasblb borac/l. Haraka! bosblan8anclan
1o IkkTCchbl bola bTncbl3wa enb ol8mncHa mlar oraslcla 8 kT/30allerHk
bMan 11 yw™racll. N orsac'a§l bolaclan olclncla kelayol&an bola KOTon
yn™mracll, nn8a yel8acH, orsas”a say'acll ya bu HarakalT bolalar yonTta-
yon kelSuncHa éayoT ellracl. 3Hn bulvn yaal payorrnéa 1l aancHa yod
bosacll?

A8ar TaT bo‘ykHa Tax3u3s 3ayollar benb ya nlar8ajayob berllsa, bn
Tazalawn8 TarTuTT W3HWUTDH ye/l3H, nTn§ 3Har® ya lalablu a]ranb
OH3H TUTKT.

1 Bwn Tasala TTa Hasléa? (Ikkl bola ya MTn° Haraka/l Hauléa8l
Tasala. Bu Harakar mtng§ Har blr sa®nasHcbl3! ucHun lerHk, yaa* ya
oUMNsgan Taso”a blan xaraklerlanac/l).

2. Masalacla wTaT HOplsH lalab elllacH? (Masalacla, 3H/ bulvn yau*
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Tobaywéa v bo3lb oU”an TasolaT HOpl3H lalab erllack.)

1 «3bu bniAT yau* Tobayrnéa» 3orlan w taT an8lalacH? (Masalacla
ayunHsblcba I Haraka! bosHlan8anclan to I1kKKTcbl bola blnncbl3l§a ebib
bbk>nTcHa Ikk!l bola oraslcla yw*uracH. $HMNTE ncHUN «3HWM bulln yau!
TobayTéa» 30'21an «Harakal bo5Hlan8anclan 1o IkkTcbl bola blrTcbl3i8a
enb bor*nncHa bo48an yaul» Ta'mo3lw an*lalacll.)

3. Masabla nTn§ Har bir yanT3bcbl3TT” Harakam Haylcla TTa
TaudyunT? Masabla unyMa™lar TadunT:

1) Bolalar blr x yo'nall3Héa kelTtoucla;

2) Haraka! bosHlan«mn«a uaclar bolalar ora51ck81 Tasola 2 KT eclT;

3) olclncla borayol8an bTncbl bolanT§ le2HM 4 kT/30al;

4) orfsaéa borayol8an lkkTcbl bolaTn§ lerH§l 5 k1/30al;

5) kwn§ ynsunsn lerMsl 8 kr/30al’;

6) HaTtTa salnasHcbllarwng Haraka! yauwn blr xIT:

(bn bolalar oraslcla8l Tasola 2 KT boY8ancla8l HarakalnT§
bos1awsbiclan 1o bolalarnT§ mncrasbls pay”wacHa, ya’t wmlar orazlclagl
Tasola 0 KT boY*mncHa boY8an yas*.)

4. Mazalacla TTa notauuTt? (Masalaéa IkkTcbl bola bTnchl
bolaT uancHa yaslcla suN\ub ensbl, ya’t ntn8 Hatta yalnasHcbllannT§
Haraka! yauH notaduT. 8HunT8clek, bolalarnT§ yaublasbl3bl yanéay
OrMbla yur berayol8at Hat nota4wuT ya Il bo3lb 0’*an Ta3ola Hat
notadmTt Tasabla but atyla5H lalab elllyapiA.)

2. M Ta 12lanuycbl: 3onrT, kal:alknT8§ salytallrT, Tuno3saHallT"
Wnrw? (KallalknT§ ulytath - HatTa ualnmasHcHMar ucHun mnturTy
boY8an yay! TobayTéa KTn§ bo3lb 0'18an yoUlllanuycbl boYacH.)

TaszalaTalTT yecbltTl2la3H mncHun uplay boYacH”an 3Haklcla uayra
nw3H.

A303ly ya2lyallarml a”all3H sayla 1loclalasliTn8§ na’ya3! bo4l3bl
Kerak. Masalan. ywusoncla kelllml8an Tasalacla 8ap Haraka! Haylcla
borayol8anlwlnlla'klcllab, T yuy”a~cHa yayla loclalaSBH TUTKT:

«BTncbl bolanT§ 1e2l8l 4 kT/30al, T umyYlb borayo”an bolanT§
lerM8l 5 kT7/30a! (TaszalanT8 bTncbl al31l). Bolalar bir-binga
yaybla3sblb borayo”an Ta3olNa 2 kT (IKkTcbl ylsT).

BolalaTT§ yunsH yaum — bwn Mckrebl bolanT§ bTncbl bolaSa elb
0l18mnTcHa boY8an yauyl, ya’t lMcktcebl bolanT§ bTnchbl bolaclan 2 KT
Ko‘p yoY 0415bl ucHun 3ariAangan yau! (ucblncbl A13T).
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MTn§ yn§unsb le2H§l 8 kT/30al. MTNn§ ymsmunsH yaun bolalarTn§
ucHrasHonTcHa yur§an yaul”~a len§. M yn§unb o"18an TasoPaT loplsb
blab elllach. MaTM Tasablart yecbl$HTN§ anlTeHK ya al’ebralk
n3ulManéan (asHuan TaleTamkacla yecbl$bTn§ bo3Hua manHanéan Nat
royclalanacrl.

Y3Hbu TasalaT uarayrTr:

Pynkllar oraslcla8l TaszoPaT IxWMyony ke3Ta blan HocblayrTr

Pales 1eoreTa%$i8a a3o3laTtb, ke3TaT !en§ 8 ya 10 boYakka boYarTr.

Payal cblrTa”a aso3laTb, Tasalawn§ 3aYoll8a o3on JaYob bensH
TUTKT: «Plyoclalar ucHrasHTtayc/l». YecblaHN T8 bunéay m3amT 8raHk
mnl cleb alasl TUTKT.

Ba’rbla TazalaTt yecbl3bTT» &rafk m3vH layal ke3TtalarT yasasH
bllan8Ta eTtas. ball nlarnt® n2unHSIT oYcHasH blMan Haw bo§'HucHTr.

5.17-Taszala. O 'umycHMar binncbl knn Takrab blnosl olclM8a 3 Xa lerak
ya 5rayayT, Ikklncbl kmn 3HunNcHa lerak ya 2 lakaT yayT oYkarc/l. 1kl
Kunnéa o'uymyclar necbla éarax* o ‘La2&an?

Har bIr éaraxlTt 13T M ke3Ta bllan lasylrlasHr 3Hallla3sblb olarT2. 11
Holcla 1kkl kmnéa o ‘luarf8an HaTTa éaraxllarw AB ke3Ta Ko‘nrusbl(la
lasYlrlasH T TKT

HaTTa éaraxllarT la3Ylrloycbl ke3TaT oYcHab, TazalanT§ 3ayoll8a
Jayob olatilr: «CTuuycHMar 1kkl kunéa 14 la éarax! oYsaarc/I».

Ba*2l TasablarT preéteHar bllan atallar ba]ansH yoréarTéa yecbl3H
TUTKT.

5.18-Ta%ala. Tutanéa 40 laaylotasHTa -en8lM ya ynk TazHTalan
bor, bunéa Har bir yen8M Ta3sblna8a 4 la ynk Tasblnas! Ne‘§8‘n kelac/l.
TwuTanéa necbla yen&1 Tasblna ya necbla ynk TazHTa31l bor?

Har bir Tasblnat [ayoucHa bllan lasylrlaytu? (40 la Tasblna —
40 1a layoc]cHa). Har blua en”MN TasHTa8a 4 la yuk TaszHTasl 1lo'8‘n
keH3bl TayuT. $HMTNE wmcHun bTa IlayoucHa wuo‘yart2 bu ensrl
TasHTa. ¥YNT§ 03H8a 4 laTtyoucHa ao‘yarT2 —bu ynk Tasblnalan.13HT
HaTtTa layoucHalarT 3Hu lanlbcla so‘ylb 1m8alS8uncHa éayoT ellrarTr.
MasalaTn§ 3ayo/l8a]ayob ben3H ncHun ynuons§l yalor8a necbla layoscHa
ya pa3'kl ualor8a necbla LyoucHa ok M8aTT 3anasH yelarll

YecHI3HNIN§ bunéay n3n/1T ataHy wmnl éeb alasH TUTKT. Bu Hat
Taln/1 TazablarT yecHI3HNT8 yana blr vsuHcAr.
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YoxTa Ta$by,

MaT bo‘yoba Tax3n3 bayollar benb ya mnlar8a Jayob aynb, upyl<a
kellln18an Tasablar TartuTwlablM yMTy. MasablarT yecbIln§:

5.19-Ta8ala. «Tunbl M2/l 56 kT/30a! bo"18an poyercMa6 Boalywrcl],
8lwnclan 30'MN& una yur~atéan yana 4 Tarla Ko'p yo‘lymnsb uoZX!l. I]
baTTa$] bo’lMb necba kMoTelr yoY ynHBbl Kerak ecl1?».

Yecbl3b: Cayla HoclalanSanclan $o‘n§, Ta$ala Talw uumy”a”cHa
Ko‘nwbb8a e&a bo'T6bl TUTKT: «TunbT 56 kT/$0al lerlk bMan 6 Boa*
yurc, 4 Ta«a Ko‘p yo‘ lymnsH solc/. Buwn yo‘1T1lop b l1alab erlMac»Bu
Tazalanln§ BxeTtallk yormnybl uny”*abmucha ba™anBb TUTKT:

Yurcll — 56 kT/Boa* Terllk blMan 6 $oal.

Yuns3b kerak —?, 4 Talla ko'p.

Kelllnl§an yorunyéa Ta3abla Hoclalat;an barcHa ya2lyallar —
benl8anlar, T a!lutlar. 12lammycHlar ya mlar ora51cla81 Tuno5aballar akb
eKT18an.

MabBalanl labl ylU6HNW" Tuxnn Y0511abl cblrTac/lr. Ma5alan, oxm§l
TabaT”a bunclay cbl/nna cblrM”an bo'Mébl TUTKT

(15-rabT).

56kT/Boal {erlMMa 6 50al yur8an

yun3sbl kerak-?

(15-rabT)

Mab5alanT8§ Ta*w bo‘ylcba sny Ida»l labllT kellrarTr. «Tunb! 56
kT/Boal’ lerlk bMan 6 Boal yurcH. Yur&atclan 4 Tarla ko'p yo' 1 uol(M.
Bulldn y o4 1 loplBb 1alab enlacll».

MwubbaraTt berl8anlarfan Bayol8a toTon oflb borarTr: «Tunb! 56
krrn/Boal: {erHk blMan 6 Boal yur~aT TadmnTt. Bu TauUnToHar asobicla Wnel
oY8an Tabolaw KOplEbTMTKT. BunT§ ncbun {erHKT yay"a ko' payHnsb
yelarll. OUM8an TabolaT ya uol8an Tasola oUM8an Tabollaclan 4 Talla
Ko‘p ekaTT bll8an bola yol8an TaBola c]ancba8a len§ ekaTT toplbb
TUTKT. Bunt”, ucbmn o‘lMigan TabolaT 4 8a ko‘paylinbb (4 TarT
orll n6b) Kerak. Tuna! necba kfotelr yun™aTT ya v yana uancba ynnsbl
Kerak ekaTT bl8an bolcla yoUnT§ HOpM~ran UlbtlanT, bmlvn yoUdT
loplBb TUTKT. Sbunclay yllb, bTncbl atal blMlan wne1poyerélao4d”an
TaBo”aT toparTr,lkktcbl ata! blMan WwWne10Y15bl kerak boY8an Lol8an
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TasolaT. ucblncbl aTtal bllan— bullin yoUToparwr».

1) 56x6= 336 2) 336x4 =1344 3) 336+1344 =1680

.laYob: 1680 KT

5.20-Ma%$ala. bl3Hbu Taszala berfMtan: «Oralarncla8l Tasola 76 KT
boY”ran 1kk! L51Tloclan blir-bin8a loton 1kk! yeloslpeclcbl yoU8§a cbleu/l.
2 30aTéan 30‘n§ wular ucHrasHcW. /18ar yeloslpeclcHrarclan binnT§ 1e2luil
Ikkincb!51Mikiclan 3 KkT/30aT KaT ekaw TayuT boYsa. wmlarclan Har
blnTn§ 1e2lBl sanclay?

Ma8alaT yecblsbrnn”® (urf1 nanManT *auuo8lans.
I nanl
1)76:2=38(KT)
2)38-3=35(kT/50al)
3)35:2=17,5(kT/$%0al)
4)17,5+3=20,5(kT/$0al)

11 n3n!

1)3><2=6(KT)

2)76-6=70(KT)

3)70:2=35(KT)

4)35:2=17,5(kT/30al)

5) 17,5+3=20,5(kT/30al)

Il wn3nl. Al§,ebralk meul

2X+2x+6=76 4x=70

x=17,5kT/30al: Xx+3=20,5 KT/30al

C>aysl m3unlcla Tulobara 3ocllaroa?

5.21-1aBala. Erblab xTTOonméa 96,5 | bu8kloy bor ecll, 1n3H8acHa
x1lrTon8a Har bincla 4,5 1 clan bu§‘cloy boY8an mcH Tasblna bu§‘cloy
kellrTTer

HaTTa bu8‘cloywn§ 5 clan 3 Al5lm le§lrTon8a”nata "anckn KeyT
X1rroncla necHa tOnna bug‘cloy Lp1?

2.Mazala Ta(nww Ta’'nmoH Al3tlar8a a]ralt§ vya aso3ly
ya2[yarlarnl kclr3amsH bllan T uayla !loclalan8. Ma3sablarT yecHTS:

5.22-T1asala. BII' TakTab o'anyeHMan 80 | lerrmr-lersak, bo3Hsa
Taklab o’anyeHMan e3a bu kaiAallknT8§ 5 8an 2 a"3rtcHa {erTtMersak
lo‘plasHcll. Top3HT18an HaTtTa lertMer3aklarclan relslar layyorlaycW.
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A”ar Har 10 | Terwr-Tersablan 70 T rels cblysa. HaTtTasl bo’lMb necka
TeTr rels cblyuyan?

5.23-Ta8ala. Yasblbla 100 k8 clon bor ecll. Yasblblan 2 uop gon
ollMn8an(lan 30‘n§ nncla HatTa gonrnrwy, 10% uolcH. ASar sAoplarclan bT§a
«KKTcbl3wa T3baTan 2 Tarla kaTt clon 3oln”anm boYsa, Har bir uop”a
fAancHaclan clon 3oHN&an?

3. Mazalat vyecblsH re]aslm aralasH wcHun udayTa [Toclalar-
»an TaTnT Yyo2l3HNT8 uyanéay wsmH (yl3fsacHa yorwny, Jaclyal, 3xe-
TalK cblrTa) uyancHa 3aTarall bo"M31nl1TopT«.

5.24-T1a$ala. Aeroclrotclan 210 kT/30a! Terlk bllan yerTolyo! mcblb
keTell 2 30aTclan 30'w™ 3HW aeroc!rotclan 3aTolyoT wmcHell ya n 3 30aTéan
keyT yellolyoTclan 840 KT 0’2lb keTcH. $aTolyoTnT§ TerM T TopTs.

5.25-Ta8ala. 01Ta ko’cHal oYuarisH ncHun Har binwng oYcHaTtlan
HOO3T x 1253T x603T boY”*an 80 lacHuupr uarfc. HaT Ta cbmunréan
necHa knb TeTr Tuproy, cbluarllcl1?

5.26-Ta3ala. 10 TaoTl bllan 14 la3¢rT boslsH ucHun knT8a 180 K§
plcHan berlMar ecH. PlcHan norTa3s! o!lar ncHun 25% 3181rlar ncHun 33 %
orTTrl8anclan kKeyT KmnT8a nlar8a 232 k§ pkHan benlacH«an boYacH.

1kmnéa 1lao!8a yancba proHan benlacl8an boYcl1?

5.27-T1a8ala. Bolalar 140 cHelak 3y kKeiITb. 8 laolTa ya 4 1a olcHa
éaraxT 3u§'orcHlar. A&ar bIr 1vp olTa claraxT1T 3n§orlsH ncHun bir ivp
olcHa éaraxThbl 3n§‘on$H8a keT8anMan 3 Talla kKo‘p 3ny keT8an boYsa,
olTa claraxTTT§ 03Twa necHa cHelak ya olcHa <laraxTTT8 03Twa necHa
cHelak 3ny uwnyl&an?

5.28-Ta8ala. Oaryo oultl bo‘ylab o‘TlM8an yo‘18a leploxocl 18 30a!
3ardacH. A8ar TeploxoclnT§ o'r lerH81 26 kT/30aT, claryo oulTTTS
1e2H81 e3a 2 kT/30aT bo4za, orua™a uayiisH ucHun Teploxocl8a uancHa
yauT kerak boYacH?

5.29-Ta8ala. Masalat anlTeiik m3ul blMan yecbIn§:

«Yynln§ Torrméa bir necHTa kapTar o'Mr”~an ecH. ToT8a 15 Ta kapTar
KeHb po‘Tb, 18 TakapTar ncblb keT”anéan 30°‘N§ ToTcla 16 TakapTar vLolcH.
Oa3Tlab ToTéa necHTa KapTar bor ec/1?»

5.30-Ta8ala. «Blck)ncla auT bor ecH, Oa3Tlab nnT§ yanTH ya yana 5 1,
KeyT e3a si018aTtTn8 5 clan 2 A13rTcHa 3vT umyl b oHncH. 8Hunclan 3041&
bléonéa 12 I'm 3uT uplcH. Blcloncla necHa IMr 3uT boY”an?
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Bu Tazalaw anlTtenk vBul blMlan yecblsH TnTknnw?
puy!cla8l TasalakrT ayyalcbl2talar cbl2lbyechbli] bpT§. KeyT
bo3bua vsnltarck yecblns:
5.31-Ta3ala. B bo‘lak 51T IkkTcbl boMak 3ianclan 54 T urun. Har
bir boMak 51tclan 12 T clan oln8anclan 30'n§, |kkTcbl boYakéa
blnncbiclaglclan 4 Ta/la cp3ya 51T uplcH. Har bir boYak 31TnT§ (lasl:1abkl
m2unlisirt 1opTs.

5.3. ManHuBy TaszaMar

5.32. Xonacla 7 1a 3bat youl8an Lnbcl. darclan 3 la3l ocblnb
u,0’ylM3a 310’ Icla necbla 3baT wplcll

5.33. 8oal 5 (layoT84Yr yo~'a bosblacll ya 6 30anlan keyllMyoT8Yr
KO’ x1ab, bulnllar larugb kenH. beKT uuyosb cblyTacll. blHna ncbnn?

5.34. 8aya*cla 5 laolTa bor ecll nlar 5 ra bola8a blHac!an bo’lb berTlcH,
lekT blna olTa 3ayaMa "olc™. 8burniclay bo’M3bl TUTKTTN?

5.35. (Jala$cla 4 1lauusb 4 1a bola8a blnagan berll3a ualasfa blva umsb
yol3bl TUTKTIT?

5.36. Tosbken”a kelayol&an bIr k13bl 3 1a {arm3blrn wucbraHb
folcH. 1J/larnT§ HaTtTasT! o0lclicla bilvaclan bolasl bor e(/1. TosVkenl;8a
kelayol8anlar baTtTa3sl necbla?

5.37. Bblan 100 8acba boY8an 3onlar I1cbkla uayslanT oyo84UT
o3Ton”a yllb aylanlr3a baTt ulyrtallan o'r*artayc/1?

5.38. 8lolcla 7 l1apa3b3ba bor ecll. B1r unb 2 lapasb3ba oYcllrll3a 310lcla
necbla pa3b3ba solacl1?

5.39. 8baxTal €03ka3TT§ blIr cbellcla® kalabla ol clomesl LUnbcll .
8bu olw 3baxTa! c!lo3ka3TT8 64 la kala°l18a ke{Ta-kel ymra 0la3l2rrH?
Blr Tala yur8an karakka bosbuia ynnsb TUTKT eTas.

5.40. Bir 3on o’ylacT. Wl 8a 7 1l s03blb, y~'TclMT 7 8a bo'lMb.
bo’MnTaclan 7 w ayTh, aylrTa 7 8a ko'ppayHr3a, nalya 7 cbluacll. Men
oyla§an 3onTlopT§ ?

5.41. Oanclay ylllb 2 ya 5 LLUriA IcHsblar yorclartcla boynrckn 1 Mu 3uny
olsb TUTKT?

5.42. Bolalar Mulbol o'ynab, clerara oynasbl 3Tc/lrciA. 1]y eSasl
cb™ b, K1T 3TcHr8aTtT 30’racll Al oynaTt Yall 3tcr*anTb Yall esa
8ol 3Tclr8arT ayKH. 8ol e3a oynaT 0’2l 3Tclr§;aTT aylcll. 1)cbala
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bolawng 8apl yol§'on bo'l3a. oynaTt KIT $1clr8an?

5.43. OumiclaSlaclaél “mllarniM§ 2 lasldan lasbuarl HawTasl pyTtl
cHTT8M1, 2 1a3lclan lasHc]an HaTTas! oy cblinmuml, 2 rasMan MasHuan
HaTtTa3!l pmsHI cbinT8nl. Onlclasracla necbla cbinnwwu! bor.

5.44. 1aro2T T § bir pallasi(la 12 1a 3Halloll, 1Kk Tcbl pallasi(la 2 1a bir
XIl Hanclalak bor. 3Haltoll LWr8an palla8a yama blna 3Hunclay Wanclalak
uoysak, laro2l pallasl len8lasHacll. BTa HanclalaknT§ Ta33a3! necbla
3HallolMnTg Tas3as”a len§?

5.45. Ayar 1stalclan 2yos-n 2 kunHkK Klcblk. 131al 2000 yIl 2
yanyaréa T78'M8an . Ayarwn» w8Yl8an KnTT arnuylang?

5.46. a) (303HMuycHMarMan blH 8 laoriilnlzayl8§, gl uanéay o'r8aracl?

b) Ayrlfnycbl 8 1a kaTayllrMsa , aylrTa yanéay o’28aracl1?

y) Ko’payllYcbl 4 Talia orlUrlM3a ko'payl Ta uanclay o'r&arac/1?

8) boUmnychbl 3 Talla kataylrlsa, bo’HnTa uanéay o’28aracll?

5.47. 9 1la]o']laTn” oyosicMalan 4 1a olTn§ Wyoylan 3onMan neclw
Ol11u?

5.48. (Mac/irrny Tasala. Pocl3MonT§ aJO\«b bo§'| bor ekan. YT
clayola8an lablb X12Tan eyarl«a bor yo!84 bo§’clagl ol'talarclan 1 clona
30’rabc/1. Poé3sHo ruxsa! benbcll. Bo§" (3eyor b/lan e~rM”an bo’'lMb, nn8a
KT3H wucHun 3 1a e3blkéan oll3bl kerak ekan. Har bir e3blbla 1 laclan
foroyun! bo'lMb. mlar Har bin e3blblan cblyl3sblnScla c]o'Tna,cla™ olTalarclan
yanTw Ten8a solcMrasan cebc. Tablb 1 1a olMnaw cji218a ollb bonsH
ncHun v bog’éan necbla olTaw oll3bl Kerak?

5.49. (“oyxonaéa 29lauoy bor. Ularw 121a3T13Ho\ bo' b, 181a3TT§
ran§l uora. 3 l1a so’yn!!!", 3Hox! Haw yos , uora Haw eTas. C)oyxonacla
en§ kann blMan necbla soynT§ Haw 3Hox1 bor, Haw ran§l sora?

5.50. 012cHan1n§ 08’181 27 k§. TM3HMSE1 bllan bir8.aMonl3a, laro2l
26k8 500 §raTTw Ko’r3alacll. ASar Auyoww f0’M"a olsa, yl2cHa 27 k8§
bo’lMb sfolacll. Muslumk blMan ymyon blr8§alfMa necHa k§?

5.52. 2 malar 13bcbl 2 30aléa 2 Telr anuy sa21d1. 3 malar 150HE 3 30aMa
necHa Te!lr anyT uarlcll .

5.53. 501 alroléa 3la CNX ya 3 1a 0’é’l bola oYUTbcll.(2-ra5T).
Puy 1(lxd Ta4uTorlar(lan Moyclalatb kmn say3l sllMa oYn”aTTlopT®;:

Mallka MaxTuclnT8 yoTéa o'tinbell. 5a0éal2 o'~ bolawn§ oraslla
oUTbcll. Anyar MaxTunénT§ sarsbl3lla o4Tbcl. Mallka 2MolaTtn§ 0'n§
yonléa o’nbl. Po’lal MaxTtmuclnlng yoTéa oianbell. Busun 2Molawng
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8Yl8an KuT.

bl 4

N0 A

5.54. YanTt WrH ya 1 MMl bankalar yorclalticla 3ny oHsb
TUTKTIrrn?

5.55. BIr aka blr nka, 1kl 0 B4l ya 1kl “yan baly 0Y18a bon3sblbcH.
Akasl Ten 51rlar8a baHu, mw3bT o'rSalaTtan cleb 18 1a baHu wuTbcll.
(JoléanlaTtT§ AarTo”wa bir xMN rratorga bafy wsblbbl. .lart 78 la
baHU, LUM$b8an boYsa, siole,anlar necblaéan baHy, LW 3b”Man?

5.4. Ma(nH Ta.4yablar TaY2lw§;a 01(1 TusCaHkaT/1a3b
mcbun Ta8bular

Yana umylcla§lcba Ta$alaT uaraylTTPR : «1kkl tokcHaéa 3bu Tokcbalarclan
blnéa§l8a sara8anc!a 5 la ko'p knob bor. 1kkTcbl tokcbaéa necHw k|lob
bor?»

MaTnTt buwncbl Tanma o0'alb cbluuyangan KeyT Tasalacla 1KKTchl
lokcbaéa81l kwuoblar baylpga Ta'lutoTlar yeiasbTayoToanéek TywmlacH.
Bkou: «5 Tako'p KKob» TunosaballTn§ Ta’no3bl ocbl3H bllan TasalaT
uayTa 1lMoclalabb8a barakaT ulllb ko'raT12. (Juylcla8l TaT 8a e8a boYarTr:
«1kk1l Tokcbacla blnncbl Tokcbaéa yancba KMob boY3sa, 3buncba ya yana 5
1a kkob bor. 1kKkTCcbl Tokcbaéa uancba Kkob bor?» MaTnT nnéa8l <akkl
Tokcbaga» 50°21T «blnncbl ya IkkTcbl lokcbalaréa blr§aHkéa» 3021
bllan ablnasblTb, yana blr Talla uayTa “ocblayn-nr: «<BrTncbl ya IkkTcbl
Tokcbalarcla bir§aHkcla brncbl tokcbaéa uancba knob boY3sa, 3buncba
ya yana 5 1a kkob bor. 1kkTcbl Tokcbaéa uancba kllob bor?» Yana bat
aTu”3blTBb TUTKT: «BTncbl ya lkkTcbl lokcba<3a§l klMoblarnT§
blr§aHblag§l $oT — bu blinncbl lokcbacla§l kkoblar $oT ya yana 5 Ta
Kkobclr. 1kKkTcbl TokcHaéa necTa kKkob bor?»
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Bu Tatnéan 5 l1a knob— bu IkKTCbl lokcbacla®l kWoblar ekarn
encl1 Wsbunarf. 3bungay uyllb, Tarkmr boléa clayla 1loclalasb nalasa*
TazalanTt§ TarTmTT LW3bnth ye”sH”a oHb welcll, balkl (uncHa
Turakkab bo‘lTa8an Tanllllly Tuloba2alarT bajarS8anclan $o‘ns§)
TaszalanT§ 3ayoH8a (ayob bens3b ITkoT T bercH.

Aynan blr Ta5alanlng o‘T\. Tasala yecbuycblcla§l Tay)mé blUT a
Naab orHucba (yelarlcHa bo‘l1Ta8an) T a’lmTolll Tazala 3M'avéa baT,
yerarllcba 3onéa” TaUuTtollar®a e”a Tasala 3llarilcla baTt gfarall3bl
TUTKT. PerTter xo'|alk yer TayclonTT§ 1-kunl 15clan bir LESrTT
2-knT uyol8an Tayclonnin§ yarrTw 3buclSor uyllncl. Xo”allk yana
Aancba yer Tayclornw 3bwuc!Sor yllUsbl kerak. Kasrlar ya wular u$ncla
atallar baslcla8l bllNT8a e8a bo‘lTa8an o'anYcbl ynw'o™cla kelllnl8an
$bucloorlasb banlcla8l TasalaTt yelarllcba TalnTo0l8a e8a bolTaan
Taszala 3"aHck uabml uyllsbl TMTKT. Bl by TasalaT a8ar TasalaS8a,
aylaylnk $buclSorlanayolS8an Tayéon ymrTT§ slytall kTlU3a, yecba
of3bl TUTkKT. Ka$rlar ya wular welicla atallar§a cloyll blLUT8a e8a
boU”anéa Tasalarnng 3ayol&a TayclonTn8 yurbl bMTasgan 1lunb baTt
JaYob ben3b TUTKT.

YoxTa Tasby,

5.58. Ma$ala. BTncbl I1dBbbcla |KkTcblc!agl§a uyara8ané 15 1ko'p
avynuflk bor. BTncbl TMcM3béan 35 1ollb, IkkTcbl3loa umylsbsanclan
KeyT 1KKTcbl 1cHSbc1aM 3uyuulk blnncblWa”gan 2 Tarla ko’p boYcH.
OaslMab blnncbl  1cl19<cla vancba 3uymylk bo4Y8an? BTncbl I1cHsbcla
1kkTcbl 1(MBb(1a81 clasrlabkv suyuulblan “ancba kaT 3nyuallk uolclT?

Ma3zalaw yecbl$K kelTa-ke(M8§l wi\kla«lcba:

1  Ma$ala 3barll o’uflacll.

2. Maszala 3barv wsHuniArMacH.

3. Masabla8l zonlar lablll yllTb, bar bir 3on wTaT 1roclalabHL
*abll yllnack.

4. Masala 3ayoll aTuylanachl.

5.  Bwu 3ayol8a ]Jayob 1oplsb ucbun wTa ullU3b Kerakl§l baslcla
TMmaTTo uo’ylacll

6. Mwurakkab Tazala boYsa ollT wTaT Wpl3b Kerak§l ya keyT
wTaTloplBb TMTKTIEL KelTa-kKelU81 Mwblb

7. Masala8a yl3ua 3baH LUrlMacH.
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8. Orrakn 3uMball bllan yecblTw {opl3s bo’yioba TuHokaTa
oYkar/lacll.

9. Yecbl3l.

1) BTncbl 1<M3xla (x-b15) 13mnymsallk bor.

2) 1kkTcbl 1cBHlax 13nymsaHK bor.

3) BTncbl 1d/Bbclan 35 1 oMncM . (x+15-35) 1updcrl.

4) 1kkTcbl 1cM3H8a 35 1umyllcl . (x+35) 1bo'l<k.

5) 1kkTcbl Jcli3H1aM 3nymalk binncbléa”éan lkkl Talla Ko'p

bo’1H OeTak:

2(x+15-35)=x+35

2x-40=x+35

x=35+40

X=75

2- [clM3béa 75 1bo’18an

blcaMa 15 1ko’p, ya't 75+15= 90 1bo’18an.

blcH3Man 35 lolt"anclan keyT 90-35=55 lupicia

B il 1c115Hla 1kkTebl 1o Becla8l pasHabk! 3uyuvHkEan  wancba
KaT 3nynulk sol8awT aTyla5W ncHun 75clan 55m1 aykarTr.

75-55=20 1

3aYob: 90 1kr, 20 1xr

("wyl<1a81 TasablarT (urf weullar(la yecbing?

5.59-Mabala. 1TMr benxT ya 6 1kr kero3T 5,5 K8 kelacH. 1 1kr
berwn ya3 Ulr kero5ln 3 k& kelacll 1 1kr kero3TTn§ 08 kH81w, 1 1kr
belM21MIME 084 rHSEIM 1opT§s.

5.60-Ma8ala. Konla ynrnycbl k1$binT§ 0&'kHE] 60 k8. Konklla
ynrnycbl ki3bl 1 Ky 3T Tur unsll8a 12] k8 bosiin berack. KonkKTT§
bosMacHMan AakrasTT” nrnunlf”® 21 371. (}kratn” eT uancba?

5.61-Ma3ala. To‘§‘n 1lo‘iburcHak 3bakH8a e8a bo*18an loTorsawng
blr o ToT 1kkTcbl KOTOoTEéan 10 T KaKa. 5Hu k3Toruart éeyor bllan
0‘rab cblyl3b blab €THacll. A8ar HOTorua TaycloTTn8 YNT 1200T2eKaT
Ta’lnT boYsa, éeyornt® m2nnlwrl atylan””.

bbl yecbarTtr. xx(x+10) = 1200

x2+10x=1200,

x2+1 0x-1200=0,

5.62-Ma8ala. bisHbn Tasala berl*an: «Oralanclaln Tasola 76 KT
bo'l18an 1kk! ul5blouclan bk-blnga k3Ton 1Kkl yeloslpeclchl yo*18a cbluck.
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2 30al(lan 30'm§ wular ucbrasMk A°ar yeloslpeclcbllarclan blnwn§
1e2M81 1kkTcbl3lwkklan 3 KT/30a! KaT ekaT TaMuT boYsa, ularclan Har
bTnT§ lerM§l uanclay?

Yecblsb:

LisHbn Tasalarn al8ebralk unsulla yecbl3b wncHun yeloslpe(lcbllarclan
1kkTcbI31lTng 1e2M§Tl x blMlan blnncbl3TT§ 1e2M§bl (x-3) bllan
bel8Mayrr2.

1ar 2 3o0alcla ncbrasb8aTt vcHun uwnylcla8llen§larat LWrarrnr.

2x+2(x-3) = 76

Bu len8laTat yecblb,

4x = 82

x=20,5 T lopaTl2. 1-yeloslpeclcblTn§ lerM§l x-3 = 17.5

,layob: 20,5 kT/30a!, 17.5 kT/30a!.

5.63-Ma8ala. ASar 12 k8§ Telallclan 8 laclelal cblu3a, 36 k§ TeTallckn
necMa c3lal cblsaé!?

11laclelalnT§ HaTTa clelallar
OeTallar 30T
Ma3s3asl Tas3as!
8 12 ké
B I Xl
36 K§
.layob: 24 1la

5.64-Ma$ala. 1kl boYabla blr xM kanallkéa §a2laTa bor. Blr
boYaMan 18 T, IkkTcbl boYakéan 25 m§a2laTta ylrilb oln8anclan
30K18 blnncbl boUaMa 1kkTcbl bo‘lak(la8l(lan 1kkl TalAa Ko‘p 8arlaTa
upl(N. Har blr boYaMa necHa Telr §arlaTta bo4Y8an?

5.65-Ma8ala. A punktOan yelo5lpeéchbl yo*‘18a cblucll. 3Hn yaultOa
nwng kelléan 20 kT Tasola(la8l B punkréan Tok0131lklcbl yo48a cblu-
(N. Yeloslpeclcbl 12 kT/30allerHk bllan, Tolol3lklcbl 16 kT/30a! lerHk
bllan yurcll. A punkréan yanéay Tasolaéa T010131kK1lcbl yeloslpeclcbl§,a
e”b olacl1?

5.66-Ma8ala. «Teploxocl kapkaw 16 3oal(la 540 kT TasolaTt o‘lM3b
1lop3blngTl olcll Teploxo(l 180 KT T 30 KT/30a! TerHk bllan 3unb o ‘1d1
Te813bH yauMa lop3blnuyw bajansb umcHun leploxocl wol8an Tasolaw
uanclay Terlkéa 3bLib 0 ‘T13bl kKerak?».
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5.67-Ma$ala. C bloséan WWTan8acba 20 KT, wTanc!an 5lan5lyaSacHa
e$a40 kT.Tutanclan5Tan151yaloTon 12 kt/30aHerlMk bllan yelo51peéchl
yoU8§a cblucll. Blr yayréa ylsbloséan $lan5lyaSa LUTan oruall 5HiyoYéan
1Mbl:0151Kicb] yoU8acblaék Mo*0151klcbl yelo51peécbl8a n 5lan$lya8a eHb
kel8uwcba etdb olM3bl ucHWN vanéay lerlik bMan ymnnsbl kerak?

5.68- Maszala.To'§‘n WiAburcHakTn®, penteln 60 3T 8a lenS.
A8ar O‘é‘n NelbwurcbaknTt8 wmrmnl8l 10 $T1 orllrM3a, ken8M§l e$a
6 3T kataylrlsa, v Lioléa nn'ng yurl 32 372 8a KaTayaéih To‘§8‘n
wnburcHakwng ynrbl 1opT§?

5.69- Ma$ala. (“blouéan wnéan 27 KT Ta3zolaéa” 3Habar”a
yeloslpeécbl A ‘macH. YounT§ 1/3 U15rTT 0°‘lMb, 1 uyl3blosauya sayl(A, v
yeréa yanTt 50al bo4él ya $lwnéan 30'n§ yana 3babar”a Jo'macf. A8ar
yelo5lpeécbInTs, 1le2lM81 15 kT/30a! boY3a. n 3HaHar&ayelb bon3H mncbun
Nancba yau* 3arfda8an?

Bu TasalaTt al8ebralk msul bllan yecblsb TUTKTrT?

5.70- Ma$ala. 1kkT émraé”™or blr~alkéa 140 30‘T 13blaél. LWaréan bin
KMUTS8a 7 30aréan 14 kvn. 1kkTcbl51 knT8a 6 50aléan 7 kun 13blaél. ASar
éuraééorlarnT§ bir 50alll 13b bauyl bIr xI boMsa, nlartn® Har bln necHa
30‘T I13bla8an?».

1) Mabala 5HarMw pyl5uacba yorTs.

2) MabalaTr anlTellk wm3nl bllan yecbln§, ya clay3l yecbl3b wn5ull
umlayM§1Milabin alin§?

5.71- Ma%$ala. BenlSan TasalaT 1ablMl dAllsbwn”® ugy5l wsuH
3aTarallroy boYaél?

«B1lr bléonéa 36 1 3l bor. Bu bléonéan bo3Hua3l8a 4 1H 51 umylb
olr8anéan kKeyT Ilkkala bléonéa barayar 3u! boYcll. 1kkTtcbl bléonéa
necHa LUr 3unl boY8an?»

5.72- Mab5ala. Bu boYakéa 5 T §a2laTa bor, 1kkTcbl3léa 3bunéay
8arlaTtaéan 7 T bor. A8ar lkkala boYak mcbmn 168 T T « 30‘T (oYan@an
boY3a, bar bIr boYak yancba LUraél?

5.73- Maszala. OYuya2isb wmcbun 600 LWp o‘nk ya 400 Wp olTa
Ko‘cbal:lan kellln1él. 1Jlar uyalorlar8a barayaréan oYuarlék Bunéa o ‘nk
oYuarM8an uator o!Ta oYuarM8an salOréan 5 1a ko‘p boYék O ‘nK ya
olTa oYuyarf”an yaoHar alobléa necbTéan bo4él?

5.74- Ma3ala. A punkléan 60 kT/30a! lerlk blMan yumk TasbTa51
Jo‘naél. 2 50aléan 30‘N§ MNT§ Kenéan A éan 90 kT1/50al lerTIk blMan eng8rl
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Tasblna p~nacll. /1 clan uanclay Ta3olMaéa en8lN Tasblna yuk Ta$blnasli§a
ellb olacH?

5.75- Masala. Teploxocl kapHarn 16 3calcla 540 kT TasolaT 0'TI3b
FOp5bln81lT olcH. Teploxo 180 KT T 30 kT/30alle7lkK blMan 3unb oYc.
Te813bll yaulcla Op3bl*rn ba]an3b wucbun leploxocl Clolan Tasolarn
uanéay 1e7 Ikela 3121b o ‘M3bl kerak?

5.76- Ma%ala. 8porlcbl nmayraT yaclro8a T3balan 5 Tana urosua
yokl148 T wurouua nloaHrcll. Mayra necba Telr Tasola”a ya yaclro necba
Telr Tasola8a bonb LU3bS§an.

5.77- Masala. Turll Talakall 1kl 13bcbl 6 30al blir8alikcla bir 13bT
baJarcf. BTncbl 13HcblTng Tebna! wmnutclorM8l 1kkTcbi$luwklclan 20
% orHuy. 1kkTcbl 13bcbl bulln 13bT uancba yauyl kbicla ba]ara oll3bl

TUTKT?
Y1-BOB. KATTAbIKbAK YA U1AKIM1 O'bCHA3H

1 Yrunllk, yura, Tas3a. lerflk. narx kavallklarcHr. Kavallk - bu awi
ob'ek! yokl boclM3alarnT8 Tax3n3 xo3zalancllr, Masalan: Ob'ek{larwin§
ora”“ua e”a bo'Hsb xo33a3! nrunlik cleyllacrll.

1 KamallklarTn” xo33alar.

1 1xMyony bir*nal lkkka kavalllklar laio3lanac/léan boYsa, nlaryo
1en8 yokl bln 1kkTcblzlclan kicblk Ix*lyony a>b, a=b, a<b nT§ blKazl
ya laua! blnasl 10’§'n.

2.B1r]T3MN kaKallkarw u0’3bl3b T TKT. bl a*aéao’sba™n3l kaKaHk
bo3l boYacll. 5T +2T1T =7T7T.

3. Kamnallk baulaly 3on”a koTpayllrllac), na”aéa oBba”n3l kallallk

bo3l boYacrll.

4. B1r]TsM kaMalklar ayrfacrl. a ya b kavalllklar ayHTnas) cleb sbunéay
¢ kaKarllkka ay{Mac/Ikl nrnng ucbmun a = b +c¢ o’nnll boYac/1.

5. B1r)Iin3H kalalklar boYTacll. a ya b kanallklarwn§ boYTTasl éeb
3buncky x 30T a aylMaclkl nTng ncbun a = XXb 041011 boYacH. Bu x

a
3om X = — boYacrl.
b

2. KalalklarTt oYcba3sb LU3buncbask
KalAalklart ~uyo3lasb blMan wnlarnt8 len§ yok! len§ eTas3lM§lm
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awcrasinTur Twnkw. TauclO3lasb naryas! kaMalklarnT§ wrwa bo”’ My,
ATTO0 Kavallk yanéay Trcla bo'l8blclan ually narar odcHasH naw”asbla
kalak oUcbab olMn8an birMk bo’ylcHa Ta'lnT $onH LlyTaluyabul uflacrl.
A”7ar a kalllalNk berM”an ya e kavallk bIrM> lanlab olMn2.an bo43a. n Hol(la
a kalalnkT oYcba3l nmalyaslcla 3Hunéay x baululy 3on lopHacllkl bunT§
ncbun a = x*e boYacH. Bu x 30T a KamallkTn§ e kamallk blrT81clag1 3onll
ylytan (leylacH.

ya'rn, x=T(a)

JeTakK. Har uanéay kanaHKT blror 3on bllan 3H1 kanallk bIrM§TT§
Ko’paylTasl ko’'nTt3bléa yo2l3sl TUTKT.

Mazalan: 7 k8§ = 7x1

12 31 = 12x13T

10 T - 10 XK clt = 100 clt. — x0al - — x60TT =257 T

12 12

Kawnallklar n3néa bajanlacH8an atallarT 3onlar v3lcla bajarfMaclwan 103
aTallar bMan lasyoslasb8a kelllnblb

Da=bC>T1e(@ =T1e(b)

a<bO Te()<Te(b)

a>bo Te(a)>Te(b)

BlrMklarnT" \aluaro 3bleTa.u!

BlrHklarTne; xaluaro 513l:eta5l lan, lexTka, xaly xo”aH” ya ladlT
ben3bnT§ HaTTa 3o0Ha3lclaya8onanTtyerbal atally birfklar5151eTaslcllr.
Blun énnyo mcHun ya8ona bl3oblan8an bunclay 313*eTacla 7 l1a a3o03ly
bIrMk (Telr, K8, 3ekunc!, 1rr, aTper. Tolb, Kanéela) ya lkkka s10'3blTcHa
bIrMk (rac/flan ya 3Teracllan) bor.

Bn 513letacla Te!r ya3s3l eleklrota8Tl: 1oYUuTTT§ YyakuTéa
3ekunc!nTg, 1 / 299792458 LUl3rtcla o’18an yo’'l 3HaHéa wuvaralacH.
MelTT8§ bunclay la'rll8a oYcMasHNTE ya'maéa aTy 0'28,an3H312
uolac!i”an blrHg818a e8a boY1$H8a TnM3H 3abab boYcH. 8HMNTE mcHuN
a3o3ly bnflblan wmlarSa karrall ya vlBHM bo48an yan§l birMlklar Hoall
ylracll. Karrall birfklar a3o3ly birfMblan 10. 102 103 106 109 1012 1015
10BTarra kalla. ylrNsHIM birMklar azo3ly birMblan 101 102 10'3 10'G 10'
9 10'2 10'K 10'B Tana kioblk ylyTtal:§a lens.

11aTT8§ bIrflklan a303ly51 bllan To03 LU3bl3bl kerak. Ba'2l HosMaYly
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kalalklar wruicla8hlar.

Yurant§ blrfiklan: Terr kyackac, K72 c!lt2$12 11 2

Halm, 3w YT biMklan tc1T1\ 371", 771, [N, ~kroMr, TMLWKr.
Xalaro blrHk1arnt8§ 81 515lerazlcla Mir- € 73 nnwy, o'ri”a xo3 bos3acba
noT! sjfancasaralad/! 1 kr = 1.ar ’

Terlk blrMklan. t/cek, K1/ 30a1, 37/ 3eK. 8l aaa blrlk bllan bir

Yatarcla Foycblatsb”™a rvxsal elll§8an bnHk 8rmppasl tay]ucl.

Mazalan: Tassa ncbun Konna, yas* ncbun soag, sulrka, bal7|a, oy, yll. aar.
Yura mncbun, &ex*ar. Tetperallra ucbun - 8elre blrfMklanTt 1blalfb8a
rmxsal berf"an.

6.1. KesTa uxunfuyTtT” 3Maniiar* birMklan ya nlar
oraslcla§l Tunosaballar

Ta'nl. Kesta wn2mnHs1 éeb bar blr kesta wcbun “wcagcha
arylanacli8an Tnsba* kaHallkka ayHlacH

Tena, ke3ralar 1en8 urunllkka esa

A8ar ke3Tta cbekH 3onciar1 kesralarclan borat boUsa nnt8 mrnnHs1
bn kesralar urnnfklannté y18rcl518a 1en§ bodacH.

urmnfk blIrM8ir  awrasbl:l«ancia yanst mnrmnlk blrMst ekl mrmnlk
biTi8lclan necba taria kKioblk (kalla) boYsa mmnnHkNT8 3on Liytan
3buncba Tariaofadl (karayacH)

e{=Kxe a=Fe

n

P X- ex
n K

a Kes3Ta b kestaéan kKana bo4Ys3a, a ke3tant8 e urmnlk blrl81€as1
oUcboylnl Noéakaychbl 3on b ke3tanTt§ e urunlk blrH81a261 oYcboyw!
Mocaloychbl 3onéan kalla bo’ladlya’r,

a>b <>1c@>T1 e(b)

a=b-c<=T1da)=T1eb)-T1 el

x=a:b<>x=1 da): 7 c(b)

blrmnMk birMiklan wsHéa balanlacli8an atallar wcbun sonlar nsHéa
balanlacH8an atalar azo3 ulllb ofinacH.

WunHkwn” §(anclarl birMklan ora$l(la bo§Yaws$blar:

1tMya = 7 cba™vv1

1cbar™¥VVY = 500 3alen » 1,068kKT

232



1$a)en » 2,13367

15a)en = 3arsbt = 7M
larsbln = 28clyut = 71J1 23w
lclyut » 2.545T1

1 = 12clywurt

It = 10clr = 1005t
kT =1000T

151N =10 17

1kt = 10007 = 10000057

Yorta 1asHy

1 Ta8ala. blrnn (U021l oyou) éaryo wbi8a 15 &€ T youél, éaryotn§
cHuuurHg! 5bm Yoyéa 21 c!t, u$iunnt§ 5uy msMéa uol§an LI15rm 12 &7.
Oaryotn§ bo5Sbua Joyl8a soulaél8an wuslln 3HM yernt§ bo’sbHEY
Sababll ayal8151€an 9 51 cHunattoy sc/LU3bl kerak ya bu pyéa éaryo 15
€1 cHuuyurroy. A8ar n3ntnt8 3my usHéa yol8an LI15rt 01é€181 uSLnéek
bo715bl kerak bo’ba, 5bu yerg8a 40uHaélg8an nsW NNt n2mnH8l uancba
bo,H5bl Kerax.

YecbIsH: 1- usllnnt§ éaryo LWWbléa8l 415r7 15 €71. 2- 31778 mn2mnHSL
1581 +9571. 1-u51nnnt§ éaryo 1cbléa8l nrimnH81-21 &1, 2-5178 €aryo
1lcbléa8l n2mnMnsgl (21 +15)é7. 1kkTchl n5WnnT° 5mMy nsMNéa yol8anuylstl
12 €1 bo'H5bl ncbun 2 -n3kWTNT8 wunTKUITy mMrmnf8l uyancba bo’Msbl
kerakH81Ml lopayHk. Butn§ wucHun suyléa8l 5onH Ilroéaw {oparrr.
Btncbl L0219

a= 1511+ 2bl T + 1241 = 48Clr

1kkTCcb1l 10218 n2unnHsL

b = 15cIT + 9$T + 21c/T +15 (1T + 12cit = 62>(1T 93T

DerTak,

Jlayob: 2-u4021uTtn8 n2mnM8l 63 €1 9 31 bo’M3bl Kerak ekan.

2-ta8ala. duyleéa8l son taUntoMant 10 nT§ é&aralasbl yoréarréa
Y021M8:

a) Yeréan umyosb8acHa bo’18an o’lMNacba taszola 150 11n. KT.

b) C>nyo5bnt8 xa]rTr yertn§ xalrwéan 1300 000 Taila ka«a

y) Yeréan en8 yauyTt yulémr8acHa bo’l8an o’lMacba Tasola
40000000000000 kT
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§) yenwwy, aylanasl 40000000 T

3-Ta8ala. 112111M81 355 1 T bo'l8an enl po‘lal(lan 2 T kauva ya 4 *a
klcblk poYa! Ulstlan UIrUlb oltcM, sbunéan keyT 22 1 7 W poYal solcH.
A8ar kava ra8alOyka kkbl k polal ylsrclarl 2 talla wurmn boYsa ya
utncfNg8a 51 1 poYa! kel8an boUsa, poYal yl$tlar oUcboylanw lopT§.

4-taBala. Orazlclag8l Tasola 206 kT boY™an Ilkkl Joyclan 1lkkl
yeloslpeclchl bir-bt8a uyarsbl yoY~a cblucH. Btncbl yeloslpeckbl Har 3
30at0a 30 kT clan, IkkTc bl 31 esa 3HM yauréa 36 k 1 clan yo4 ywrcll. A8ar
lkkTcbl yeloslpeclchbl btnchlsllan 3 30al keyT yoU8a cbluyan boYsa,
vlar ucHrasH™nncHa necHa kMotenéan yo4 yurg8an?

5-taszala Blr 8ala cWutcHuular blmaclan 3Hox8a uyo'n~anéa blua
cHutcbuy, ormb uplacll, rkkllaclan yoYlsa, blna 3Hox orub siolacl], N601113
cHutcHuy ya necbla 3box bor?

6-ta8ala. 1kkl 3baHar oraslda® Ttasola lertr yo4 bo'ylab 720 KT.
1kk! poyerc! bir yauWa bir-biruja uyarab yoU§a cblylb, 10 soatOan keyT
ncllraslllsHcll. Blr poyerc!nt& lerlel lkkktcbl poyerchwung 1e2rglclan
30al™a 8 k T oruu,. Har uaysl poyercbiruy, le2H81 1opT8§.

7-Ta8ala. 1kkl 3Habar orazlclagl tazolra200 k 1. Blr 3Habaréan cblyyan
aytOTtablW 5 30al0an ke yT lkkTc bl 3babaréa blyMsbl kerak. Bu aylotabll
younTt§ blr LISITITI o4Y8anclan keyT 1 30al 1o’xlab solcH ya layrtlan8an
Joy§8a 0*2 yauuéa yeub bonsb ncHun (er~1 30am8a 20 kT o3blnsH™a
10'8M kelch. AylOTtabW cbluuyan Joy Iclan yanéay tasolfaéa lo’xla8an?

8-TtaB8ala. 1kkl paroxoc} pmslanclan blr 1oton8a uyarab yoY”~a cblscll.
B Ir paroxoc!nt& 1e2N™l 3oan8a 25 k1. 1kkTcbl 3778 1e2M8§l 3oan8a 20
KT. BTncbl poroxoc! rayrlangan pnslan8a lkktcbl3lclan 4 30al olcn
enb kelcH. §Hu pnslanlar oraslcla8l Taszolfat 1o0pT§.

9-ta8ala. Pn3lanc'!an bir yaulclaya blr 1otonga uarab passa’r paroxocH
bHan ka*er Jo’navlcl. Passa”r paroxocH 3oain8a 24 k1, kaler esa 30am8a
15 k 1 lerHk bllan yuracrll. Paroxoc! yoU8a chblysatéan 3 30al keyT 3ayor
py”~a nyllb uolc/l. Paroxoc! 3ayor_Joycla bir yancba yaul unc]llb lur8anc!an
KeyT yana yoYlcla clayor elcH ya 7 3o0aMan keyT kaler8a enb olcH
Paroxoc! necHa 3oal 3ayor Joy8§a iuy]1lb 1ur8an?

10-111801. Melr bMan Koclalars.

1)72 k7 276 T; 5)571 26 crT,;
2) 8KT 75 T1; 6)3 1T 8cCT;
3) 8clr b6er; 7) 10kt 350 T1;
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4)6T 5cCT,; 8)9cT 6TT;

1ll-tazala Tertr yo’lwn8 1kkl poyercll bir xM Ttasolat boslb
O’ii3Hcl. Poyerc/larlan b 1 bu tasolfat 8- $oalcla lkkTcbl3l 7 socalcla
oYcll. Btncbl poyerc! lkkTcbl poye?.clclan 30aH&a 3 K T kaT yo’lyuracll.
Bu Tasorlrart ya Har blr poyercining le2H8ltrlopT°;.

12-tabala A ya B uylsbloylar oraslcla8l Tasolfa 12 kKT A c”3bloyéan
B sl5blcHapa uarab 1kkl plyocla blr yaulclayo’18a cblucH, vlarclan binnt§
le2Hol 4 k1/30a!, lkkTchbl3lrmkl unclan 1 k1/30a! ofly boYsa. lkkTchbl
plyocla Ll$blouya btncblsan necbattn 1l oM T yellb kelacll

13-Ttabala Orazlcla8l Tazola484 k T boY§an lkklsbabarc!an blr yau(cla
blr- bin8a uarsbl yelo3lpelchl blMan tolol3lklchl yoU~a cblucH. 4 3oalclan
KeyT uvlar orazl(la8l ta3olfa 292 k1 bo’lMb uolcH A8ar Toto bl kkblnTe;
rerlI”™! yeloslpeclchintg; rerH~éan 3 talla orHa boY4Ysa, yeloslpeclchl
bMan T010!31k1cbinlNg 1le2N § 11 1opT8§.

14-ta%$ala Oralancla8l Tasola 400 k T boY4~an lkkl3lanlzlyagan 1kl
poyerll bir- blng8a uarab yoY8a cblucl. 4 3oavlan keyT wular orazlclagl
Ta3ola40 k 17 uolcl.A8arpoye2cllarclan bl n birsoal:olcHnyo'l8achblssanHa
edlunlaryo'lnt8 o’Jla3™a ncbrasHg8an boYar edl Poyercllarr8 {erH"t
anlalans.

16-Tasala Orasl(la81 Tasola 782 kT boY8an lkk! 3babaréan Ikk|
poyerc! WM yauyMa blr bin8a sarab yo48a cblucll, Btn c bl poyercl5oall8a
52 kT, lkkTcbl3l3oaH&a 61 k T yoY yurcH. Btncbl poyerc! 416 k7 yo\
ynnbAktcbl poyerér ncbralcH. PoyerchMatr™brt -lMckreblsMan necba
30al olcHn yoY8a cblauan?

17-Ttabala Orazlcla8l tasola 1240 k T boY8an 1kkl 3babaréan yen”l
ayloTobll ya aywbus WrH yaulcla blr-bt8a uarab yoU8a cblac. AytObus
30aH™a 60 k1, yen8M aylltobl 30aH8a 80 k1 yo’lyurcH. Aytobuns 600
KT yo’lymnnb, yen8N aytOTobMNTt ncbraldl. B 1 Mckrcblsllan necba 3oa!
olcln yo'l8a cbluyyan?

18-TtaB8ala 1n8kbka aruon yo’~on aryon8a blsbalan 12 17 wrun.
Arsonlarntg bar binclan 12 1 clan Urilb ofn8anclan 30’'ng 1~kbka
aruon yo’é’on aryon8a 13balan 3 Tafda ko’p uoldl blecba Telr T§obka
al~on uolcl1?

19-taB8ala. AS8ar 312 lotonlan 60 i, 80 Wi ya 100 MMl bo’18an
ncbburcbak sbakicla8l taypgonéa o“l o’3~rroychbl boy5an8l2, n boMa
3128a necba ! kyaclral c bl T kerak bo’1aél?
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20-wa$ala. Totonlan 220 Muua 198 Ml bo'l8an KO'nburcHakTn8ym21
lakr»a len8. Yuras! 3 akrya len§ bo'l«an xnéé] sbmnéay lo‘nbureHaknT§
oYcboylan yanéay boYacrl?

21-Ta<>ala. A8ar o'lcboylan 8 clywt ya 30 éymnt boM~an $Harlt
10'A15b ucHn 160 Ml TorTy 1p Kerak boYsa, m Holéa xvécll 3bunéay
olcboylan 6 éyunt ya 30é&yutll 3barlT KO’a™N ucbun 4ancHa Torta 1p
Kerak bo’ladT?

22-ta8ala. A™ar 6 clynt clNaten N8&unllllyakéa§] wproy arala$Hra$léa
1 cHoy uo3bly, kalalfg8léa yanéayclr o’§‘k bor boYsa, n Holéa <Hateln
9 éyut bo48an 8ul LWyakka 50M8H wucHun Ilayyorlanayoléan LUprowy
arala5Hrtasl8a bu o’§rHéan yancHa 30H3H kerak?

Mayxnt tnalallkarla8b ncHun cleba( xaYollar:

(hanéay kaKaHklarT blla512?

Kavalklar uanéay xo55alar«a e8a?

YrmnkTn” bIrMklanTt aylT8?

KesTa urmnl?,] éeb rutapa ayllaél?

Ke5Talar n2unM 811§ X055alant aylT§?

5kalyar kaKallklart ayln§? 1/lar ruta mncHun $kalyar kavallk?

N oA WON

M Ta wucbun kanalklarnT§ yansi 5151etabl oYcboylarnto Telnk
515letabl noThl 0l€1?

51 515letabléa8l a50$ly birHklart ayinng§?

9. Kawnallklarnt” uyanéay Lirlan bor?.

©

6.2. Ynxalarw Hk4yobla™H. Ynxa blrHklan ora8léa81 bo~YaTt3blar

Ta'nl. Pl8wratn8 yu21 €eb Har blr W8wra wucbun unyléa8lcba
aTuylan8an notaniy kallalk8a aylllaén

1.Ten§ V8uralar len§ yuxalarSa e§a.

2. A8ar li§ura cHekll 50néa8l M§uralaréan LUrM~an bo4Ysa nTn§ yurl
Wsuralar yurlan y1§4nél518a len§ bodacrl.

Bu 1a'nln kesta wzunfs1 la'nit bMan lauuo$la$ak xo55alan bir x
aTTO uvlar WM KO'plartlarélr.

blrunlfNk ke3stalar K’plartéa yura ya$sl Vsuralar HO'plartéa
benl8aTtT Ko'rarTr. P18uralatT8 ymn21 8 (P) blMan bel8Mayrrn2. YuxT
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awislaycH8an nsuNaréan bln pale{ka yoréarrnck oYcHasHcHr.
Palenka - sHalol Ta*enal!8a cblrM”~an kyaclrarlar HO’n

22 -raxu

8(P)=6T1 +4/2=8¢€2

O’unyclhNar palelkan! ii8ura n3!l8a yo’y 1b:

Bullinlay P 1i§ura lcbicla yolac!l'an kyaclrallar.

Blr Ulsrt P in8ura tobléa b]r ylsrt ntn8 wsHuyansla yol:aél8an
kyaclrallarr anluylaycl. Bu- WUr kyaclrallar 7 1la 2-WUr kyaclrallar n la V
bollla

Tex 8(P)< (1 + nme2

bunclay oYcboyw kyackallarrn Ttaycblasb bMan J/i§urant§ arTu
yuraswa yaublasblt3b 1M TKT.

Puiura yn2a$l ncbun uylclael yolclalar o’ nnfl:

1. A8ar M8uralar len8 boYsa u Holcla ular yurlannt§ 3on Alyral:lan
lené boYacH (blt xM yura birMglcla)

2. A8arPN8ura PpP2... P fA8uralarclan WrM~an bo4sa P H Auraymnrrt™
son Ulytall P(, P.,.. Pni8uralar yuralarl 3on Lilytallan y1§4ncli5i§a len§
boYacH. (blr xM yura birH81cla)

Yura blrfMklan ora8l(la8l bo8Yaw8blar:

1%a = 100ar = OOOO"2

lar = 100712 = 130X

1w?2 =100blT1=100005T2 =HO0OO0OO0TT2
\c/T2 = 100.972

1T 2=(10<1T)2 = (1003T)2

Yorta TasHy

1-Ma8ala. Har 8eklanc'an 40 3enlnerclan paxla bo3sll oHrwan y e 178
Har blr kyacka* Tew éan yancHaéan paxla ollin8an.

Yecblsb: 40 3eTner = 4000k§. 18a= 100071 2Har blr kyacka!: Telnclan
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4000k8 : 10000= 0,4 K™.clan paxla oMn8an. ,layob: 0,4 k&
2-Maszala. ONarrnng w7\ 7 k\'.T 93 ky.clt 25 ky.3T. 8bu §/Nart
yn2iNlky. 37. lacla lfoclalang?
Yecblsb: 7 ky T =1* 10000 ky.31 = 70000 Ky.3T
+ 93 Ky. clt = 93x 100 Ky.37= 9300 Ky.3T
+ 25Ky.3T
79325Ky.3T
79325 Ky .37 = 7,9325 Ky.T = 793,25 Kky.clr

3-Tta$ala. 4-rasrcla lasylrlauran M) rlburcbaknt§ yn2lantlopt§

B * 33T —C
1
23T
1 1 \
A - 53T

4-taszala. To’8’n burcbakH paraleloplpecl Toéellw yasan®

yaoYcbatlant atylab. 51/1778 yn2lw 1opTs.

5-Tazala. Onra3l 11 371 bo'l8an kmb 51rlTT8 ynnTt HOPpTS.

6-Tazala <3wylcla8l tazalart yecblsb ucbun oclalar Nert8? To'§'n
lo'nburcbakntg yn2l 32 nr. bir lotownTt8§ nrunN” esa O Telr, KO'8§’n
lo'nburcbakntg pentelnwlopt§

7-Ta8ala. lkkMa xonan§l2 cleyorlan8a LUsb wcbun bir xM §Matlar
30lb o0lcHn812. XonalaT1T8 bincla8l éeyor o‘lcboylan 10 v~a 12 Tul,
1kKTCbl3T1k115 Ml18a 18 MMl A8ar 512 k1lcblk xona ucbun olt8an ~Mart™a
120 clollar loYa8an bo'lzan&12, n bollla lkkTc bl xona ncbun olt8an §Mart
~ancba LracH?

8-Taszala. AyTaylk. 812 2000 8allon 3uy kelacll8an, uywuyosb nwun
yorclarw<3a 13 71 lacl8an clusH ywurtoschblsl?2. 8lrcla lkk! xM 1lTtkoTtyal
Tay]uc! bo’Hb, lkkEla 1000 8allonfk 3llnér sbakMcla8l bakw yokl blna
sbun™a o’x3basb 2000 8allonflk bakT o’rmaisbln™x Tn TKT. 8uy
3eKTrou, 3oyusbl ncbun bu boblarclan yayslbln taunlros?Tmusbuniring.

9-waszala. 0lateln 5 wr bo’l18an bocbkaéa 2 n! balanclHkéa 3ny
bosN ullsb mcbun 300 8allon 3uny umylsb kerak. Olateln 6 vl bo'l8an
bocbkaéa xuckl $bunclay balancllkcla sny bosM “MI’Sb ncbun uyancba 3ny
~y”$b kerak?
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10-ta$ala. 81tér toéelT ya$an8. YaszasMa rarur o’lcHarlant
atdalab. slUnérba]rir yayct 3717a, yurlt lopTs.

11-ta8ala. 10 TwN éeyort soplas$8a yetéuwan toyll 150 é&ollar
Wracl. 15 vl éeyort soplas ucHun xuécll sHunéay to\alléan necHa
éofllarlk ol3H kerak? (éeYOrlaTtr8 balanéH81 blr xI1).

12-ta8ala. Aylaylk, oMcHoylan 8 ul ya 9 [l bo'l8an xonanT§
ée\trlant bo’ya3sb ucbun 8allon buyou ye bl k |! Holéa balanélgl xnckH
3HM xonatkléay, oYcliwoylan 16 iin8a 18 lwr bo’l8an xonaTt bo’yasH
ncHun uancba bo'yck] kerak boYacl?

13-tabala. TotonlanTtng§ wrunlan 90 éyut, 26 éymnt ya 80
éynt boYran wuncHburcHaktn” yurl 1008 «kyaéra! éyut~a len”™ bl
lioléaflotonlan 90 yaré, 26 yaré ya 80 yaré bo‘l8an, lotonlan 120
éynT, 39 éyuTt ya 135 éynTt boM8an ncbburcbaknt& yn2lw O pT§.

14-ta8ala. Totonlan 220 [vl8a 198 lul bo’l8an {o’nburcbaknt®
yun2l 1 akr8a lens.

a) yuras! 3 akr8a len8 boY™an xuéél sbumnéay HO’rlburcHakntg
o'lcboylan sanéay bo’laél?

b) oYcHoylan 110 iin™a 99 Ml boM8an ny 05Méa8l yer boYa8lrwi>
yura51 sancHa? (akréa)

y) blr kyaéral! tMéa uancHa akr bor?

Mayrnt tns(aHkartlasb ucbun (lebal 3aYoHar:
Pl8uraning yur] éeb 1ta”™ a ayllacH?
panéay kafdaHklart blla3lr?
yura olcboy! uanéay xosalar§a ea?
Yura uanéay kal'Callk blsoblanaé&l?
Yura o’lcHoyTt18 birHklanTt ayin8?
81 515lerabléa™l aszos3ly biIrH§T1 ayiine,?
Yuralar unsiiéa arallar balan$Htno soléalant ayiing?

® N O ® N e

Yura blrflklan Jaéyallt aylt8?
6.3. Yau* oraHsalan ya vw oYcbasb
Kunéalk bayoléa yaul blr YOseant8 lkkTc bl youeaéan a™allb LUraéb
Manetalikaéa yau{ 3kalyar kauallk 51falléa saralaék Yau! orallylan

lasuoSlanaél.
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Mabalan: 13Ir xI yo’18a plyocla yelobepeclclriclan ko'p \aul 3arfayc/l.
YauT oralylan yo'sHMacH. Ma5alan: B Ir para takwb(lag8) 2 3oal»a lers.
Yaul oraHuylant ayt3b, Ttusbal! $on8a ko'payiinsH Tum TKT. Yaul
orallluan oYcHanacll, aT11o wurnnllk o'lcVoylclan Tary uflacll. B1rlk
Slralicla yabnl yllin8an yaulclan bir Tfana loyclalauwbH Tum TKT.

Xaluaro 51${eta(la yauy! birM8l wucHun sekunc! uabul ufT8an. Y,
$lWka.(blr kun) birM§l lablalclan olt8an. 8oal, rrnul, sekunc! birMklant
oclarlar o‘ylab top”an. ¥ yertnuy unyosb alroHcla aylartsb yaun. 8ulka
(blr kun) yertno, o'T. o'l alroiicla aylan!5b yac]ii, yl laxttan 365+1/4
sulka. 8buTng mnchbun kablza yEN 366 kun, bosHua yllar 365 kun bo'Mb,
kablza yllicla leyral oylcla 29 kun boYacH. Erarrur~acHa 46 ylcla Kun
nnperalon YuHy 8exar o’sba pay*(la )ucla cHalkasblb kel8an kalenclarrn
ranlb”a5olcl. Yullyan kalenclan bo'ykbayan” yl lyanyaréan bosblanacrll
ya 12 oyéan lboral. Oy yasltn8 wuncba aty, boYta8an birM8lar. Y 31
- 30 kmnéan. 28-29 kunéan lboral. Oy laxrtnan 29,5 3urkaéa ert loYa
aylartb cblyacH ya bir yliclaoYa 12 tarla aylanac/l. Yullyan kalenclanclan
16 asrclan ko’proy, yaul Tloyclalanfch. Biioy vyay( 0413bl bMan bu
kalenéar unyosb alrolicla aylart3b blan blr xM eTta5MN8lw aruylachllar.
Masalan: BaHor§l 1en§ kunnt§ 21-tar! eTtas 1l1-talr§8a 10’8n kel</
(8 a¥cla) Bu 10 kmnéan rlary, Yullyan kalen<3an uymyosH kalenclanclan
1 1Tl 14 sekunc! orhucba ekanM§l oulbalcla ko'p yMlar éayorréa
y18'lWb, 10 kunT Ho3M yMnganH8!l anlylan8an .

Haully yn 365 knn 530al148 rtnu! 46 seknné”a len& YuMan kalenclan
bo'ylcHa lyfcla 365kun 6 30a* bor cleb blzoblarwan. 8HMTNE ncHUN Kun
papasl On§ony X Il 1582 yM yan§l yM blsobl&a oYl$N. yarT. 3bu yM
4-okryabréan keyrt 5-oklyabr éetaszgan 15 oklyabr €eyl31 cleb uyaror
cHluar8an. Kosslyacla yl blzobl 1918 yM 31 yanyaréan keyT 14 leyra!
cleb blzoblancl yaT, yW blzobl 13kun8a surf”an.

Yau( blrMklan ora8l(la bo~rYaTsblar

1yl = 120y = 365 knn yok! 366 kun

loy =30 kun, 31 kun yok! 28, 29 kun ( leyral)

1 balla = 7 kun

1 knn = 24 8oal!

180a{ =60 Twwn(

1Twwun( 60 8ekuncl
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YoxTta T1asbuy

Yauy! oUYcHoylan oWrt3bM 515*etacla, 12 \\5l13letacla ylnklanacll ya
Taycblanacrl.

M1sol . 4 30al 55 1Tl 45 3ekunc!

+230al 45 1T ! 50 3ekuné
630al 100 TTm ! 95 3ekunc! = 730al! 41 rtnun* 35 3ekunc!

(95 3ekuné= 11171l 35 3ekmnc!

100 TTM 1l = 130al 40 1T T ekanlwl blzob”a ollnacll)

1-ta$ala (uylcla&l Tazalart yecblsH ncbun 1ixlalar L 27§. Bir 13Hchl
blr 30aléa a gelal8a, lkktcbl3l esa b la cletl8a 13bloy beralll. lkkalasl
blr8alkcla 834 la celal?a necba 3oal(la 13110y beracH?

2-tazala Bn8acla 12 kunéa buyun/itat balansbl kerak ecH Har knrt
nortTaTt 254 lag&a o3blnb balar$2aTt W ayl bn8acla 10 kunéa balanb/™1a
uolra$(lan, ball norraHan 42 laorHsa (lelallayyorlacll. Bn~aéa bir kunéa
flancHaéan clgal layyorla8an?

3-tazala O713l 39 yosMa, 0'8' 7 yo3Ma necHa yliclan keyT olasl
o'é’MNeéan 3 tana KaKa boYacrll.

4-tasala Yeloslpeéchbl A uylsblogclan B ulsblossa 27 kK 1 [k yo'l bllan
borc/l. Orsa8a uyaylsMa esa, olclin8l yo’18a t3balfan 7 kKT s7fa yo’l
bMan kelc/l. 11 yayinsMa (erH811 2 kT 30a”a katayUr~an boYsa Haw
bon3sb&a 13balan 121T1mMm ! kart yau! sarlach. YMo3slpeclchl A ul5blouclan
B ylsbloysa 27 Kk T yoMa sanéay le2lk bMan bor*an?

5-tazala 8Mabarlar orazlcla& Ttasola 500 kT. Poyerc! yo'lnTt§
btncbl 200 kT T yo4Ytn§ uyo”an uylsrl8a tballn 10 kT 30al! kar
lerHk bMan bo3lb oYcll. A8ar bu bulln yoUt 5 30al 50 tTmll a boslb
o4y8an boYsa, poyerc!tng bosblan”™ycb 1le2H8IT NepT§.

6-Taszala Yeloslpeclchl | 3oallla ak T Tasolat bo3lb oTcll. yoUTtn§
n2nunH8l y Kk 1 . Omylcla8l sayolara]ayobT Moéalar blMan yorT§.

a) Yelosepl(kbl bullln yo'1ml necba 3oallla bo3lb o’1cT?

b) yo’1nTt8 uol8an U3 r 717 necHa 3oallla bo3lb oYacrl.

7-tauala I' 31 n20aNkeall yuyont yrtab keiH. 1(Tn§ bir Tala
3akrasbl 2 1 8a, yumyontklesa 117 "~a*en8. C>uyon 3 Talla 3akra8ancla U
2 1arla 3akraycll. U ynyonTt sancba Tasolraéa uynylb elac?

8-Ta$ala Bo§’bon blnnchl 3oalcla 3,5 kT lerHMa HarakaHancll ya
a8ar bunéay lerHkcla Marakalansa, poyerg8a 13oa* kecblk13blnl anlulachl
pol8an yo'ln! 5 k1/30a! lerHk blMan bo3lb o’ldl ya 3lanl5lya8a 30 t1n
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oldn keldl. Bo§'bon sancba yo'l bo3lb 0‘1§aTT aTuylang
Mayxut Tu$(abkatla$b ncHun clebal sanoHar:
1 YauT o’'lcboylMiNg bosbua kalalklarclan Mars afunycbl xmnslyallnl
aylr§?

2. Yasll18 clanclay blrMklanw bMasl2?

3. Yayl tta wucbun skalyar kalaHk?
binna ncHun kaMaflklaTtTg yan8l 31$letabl o’lcboylarni§ Te Tk
51%$leta$l norw T 0ldl?
Yauylnt§ 81 515lerazlcla8l a5031ly bl rH ~ 1 aylng§?
Yulyan kalenclan baulclattalar bMNasl2?
On”onan kalenclan bauMa Ttalar bMasl2?
Kablza yllan boY™an 5 layfnrt aylr18?

&

© N o O

6.4. N8BWMINS Tas3as! ya uw oYcbasH. 08YrHk o’lcboylan
orazlclagl bo~Yartsblar.

Massa asosly W21k kalarkcr. 13TnT§ Tassas! LUsbuncbas! o§Urlk
kucbl tT3bmncbasl blMan cbartbarcbas bo§’lan8an, bu kucb bMan 371
yer§a tnfacM, 3bunt8 wvcbun n3ttné& o84Yrf§l ~strn”™ o’2l8a8ta
bo8’Ha eta3. Culbcla p 31 ekyalorcla8l8a sara8ancla 0,5 % o8Mr. A 110
bar uanclay sbaroiéa bat lkkl1~ 37 o8UrH81nl T13baH bir xM. 13TNT§
08UrH81w bosbua ~ 31 084YrH8! bMan laugoslab oMcbasbéa ~3Tn T/
yan§l xo33aslkelbcblyac/l. Bu xo33a ta33ackb alablii .M31nT8§ Tassasl
o'28artraycll. <Bayercla boUYta3Tt bir xM boYacH. MaletaHk nullay!
nararéan tassza ‘wc"a’ " xos3alar8a e8a boU~an tnsba! kallallkcHr.

1 Tarcwéa blr—blnw TnyoranaHoychbl ~3rrfartw* tassas! blrxIl.

2. N3tlar bir birlan bMan bIHasMHW3a ta33akr ~o,5Hac™

3. Blr8alkcla olln8an blr necbla ]]3TnT8 Ttas3a3! bu ~srrMar
Taszalannlng yl84YncHsl8a len§ boYacH.

Mas3anTg§ asosly birM§l kMo8&rartr(k§)

ONYrHK oUYcboy birHklan orasl(la8l bo~Uawsblar.

1k8 =1 OO0 §raww 1pcl = 40 uacky,
Mo’nna = 1000 k§ lupcloy, » 409,5128raTT

1 3enCner = 100 k8§ 16 P ~»



1 (o’nna = 10 3enler

Yorta 1asbs

1-Masala. Perter xo”aHk 30rtn§ 8eklar yer8a bu§'cloy ek!b,
8eklanclan 18 5enlnerclan bu/N'€oy ol8an boYsa. !erter xo™aMk 0O'r
yen(lan necba puc! bug§Moy o!8an?

Yechblsb:

1) 30000x 183 = 540000 5=54000000 K§

2) 54000000 K§ : 16 k8§ = 3375000 pwuc!

,layob: 3375000 puc!

2-ta3zala. Blr 8eklar er8a 56 k"™ arpa, 64 k8 bwu8!cloy nrng4 5SeplsH
kerak, bu§'cloy eklNacH™an yer arpa eklacll8an yerclan 36 8a or™y boY5a.
totonlan 1500 T ya 600 T boUY8an 10'8’m urnburcbak 3bakHcla8l er™a
Kerak boYacH™an arpa ya bug‘cloy urug4 o84rHg§lNlarylans.

3-Tabala. Xolallk baTtTasl bo’Hb 579 8a yer8a Jayclar ya buw*’cloy
ekcH. Bunéa Jayclar bugMoy§,a uara8ancla 111 8a kaT yer8a exlcll ya
HatTta51 birMb 12074 58&alla HO5IM ofncH. Bug'cloy |ayclarSa uara8ancla
2948 501114 onncH. 1 8eklar yeréan ofn~an o’facba bu&Moy ya Jayclar
rTy C KTT awuylans.

4-1wa8ala. O’alla KO2alaycl8an lkkka Tasblna relaga ko'ra 24 kuncla
7280 5 §alla HOralabbl kerak eclk 1ekT ular reJaclan la5Hsan 1680 5 orlMly
é’alla KO rablk Btncbl Tasblna 1kklncHl1 ta5blnac!an 480 5 ornuy, ~’alla
lo2alacl Bu taSblnalarwing Har bln o’Ma bizobcla bir kuncla yancba §’alla
102alagan?

5-ta8ala. Bir ya~on™a 15 | 240 k8§ 1- ya 2- nay un yuklall(H, HaTtTtasl
20 uop. 1s0p 1- nay un 80 K8 , 2- nay 72 K8 kelacll. Har uaysl nay nnéan
necHa uop bor?

6-Ta8ala Toro2T T § blir pafasiwa blua §46H1 uo'ylcll ya Tuyoranaiin
Sailasb ncbun laro21T§, IKKTCbhl pallasl8ayarHlla §45bl ya 1k§ M 1o5H
uo’yrfcH. CY5bIn1ng o84rMsl uancba?

7-ta8ala. 1 8a erw bayéasH ucbun 3000 | Wproyw a™N’éansH kerax.
OUYcHartlan 200 T x 400 1 boY™an 10'8'n HO’sburcbak 5HakHcla8l e rt
bayéasll vcbun uancHaTprouy 1™ ao'éansb kerak?

8-Ta8ala. HoU Tteya 3orac™an ckrkonéa lkkl Sayar olta boYlb,
blnncbl 15bchl 5ayalcla lkkrcbl5lclan 9 k8 oriiy, olta bor edl Btnchl
bayalclan 12 k8 oltarT oflb lkkTcbl 5ayal8a Solln8anéan keyT. IKKTC bl
Gayalcla8l olta btncblcla8lclan 1kkl Tana ko’p blyHb uplcl Oa5llab bar
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flaysl sayallla uancllaéan olTta bor ecT?

9-Tavala. 6 k8 3aryo8'cla uancHa Toy boYsa. 8 k§ yon8’osa ta”™'néa
3Huncba Toy bor. 1 k™ 3aryo™Néa 1 k8 yon§’os ta”’rllan 200 8rarTTt
ollls Toy bor. 1«k” 3aryo”™’éa sancba ya 1 k8 yon§'oa ta§2lcla sancla
TOoy bor?

10-ta8ala. (“vllpnay ekl8an yernt8 1 kyaéra! Teln8a 20 §rarTT
aTrrak 3ll{rasl, 50 §ra 171 3upperfosrar, 20 § kaly W2l ya 2 k§ cHnncll
yokl Tosfor 3ofnac/. Hayaskor bo8’bon 5 k8 3upperfozlal 3onb olcH.
C>0l8an o’é’laréan sanc™afan oMsbl ya Hosll bo'l8an aralasbrtar
flancbaloy8a 30M3bl TN TKT?

l1-ta8ala Bn- otboréa 500 |, bosbsaslcla e3a 600 | ko’rwr bor
blnncbl otboréan bar kut 9 I, lkkTcbl3léan esa 11 tOnna ko’r1r oflb
ke(MacH. N60118 knnéan keyT otborlarcla8l ko’rTr rryéon len8 bo’lb
folacln?

12-tazala Kyaéra! nyalab ekl8an yer salorlab ekn”~an yeréan 16 "~a
orfa* lkkala ucbaslka(lan 9770 $ kalosbka bosll oflncl. Bunéa «kyaéra!
nyalab ekl”™an eréan klcblk er8a sara’ancla 4310 3 or”a Hosl ollncll.
Kyaérar unyalab ekkanéa Har 8eklaréan sancHa o)XXs kaiio3Hka Hosll
OHncH.

13- taszala. O raT1t bllan HoclalanS.

a) 3 Kb+ 720 & 21 K&+ 530 #

b) 17 K% + 2 K% 600 %, %) 730 #+3,2 K%

l4-tazala “Tul8an baH84Yn8nw3 o84YrH8l sancHa” ée8an 3ayol™a
baHsacbl: “Bafawng éunrt 1 k8, bo3bl Nt8 éurr ya lanaslyartitg
o8UrHgl18a len”™, lanaslesa bo3bl yaé n 1778 o”~YrH”~a len§” éeb )ayob
bercH. Bamsanling o§4rHS8l uancHa.

15-tazala. 205 Wp olcba &araxit ya 506 LWp sulmpnayclan 11768
k8§ olcba ya sulupnay lenb oHncH, 205 LWp o!cba é€araxH ya 130 LWp
fAnlnpnayéan 10640 k8 olcba ya sulmpnay lenb ollncl. Blr Wp olcba
éaraxinéan necHa k8 olcba ya bir Wp sulupnayéan necHa kMoS§rart

fvllpnay olt8an?

Mayxnw tnslabkartla$b ncHun clebal 3ayoHar:
1. Massa sanéay kallallk ?
2. 131 Ta33as! sanéay xo3alar8a e8a?
3. 1 UWrH banka™a sancba 3uny kelacll. Benrrchbl?
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ONUYrlMk o'lchoylan )aclyallt a\118?
OMMrUkTNé as3o5ly birfiklanw aylng?

6. .M3twng Ttassal$l ya cwUrHknt?, lary yfnycbl xnsmnsNyaiw
W3HMNHNNg?

6.5. 818 YT ya ba]Tt o’lcHoylan. Ka((aHklar ora$k'a
bo8&’lawsblar§a clolr Tasalalar.

118an yauHar™a narzalarw cHelak, uop ya bosHua narsalar bllan
oYcHanar ecH. Erartréan 2000 yll olcfn Ml3r ya YaylWo‘ndla laro2l
KOsblan payclo boYcl.

3nyunuHk o’ 1cHana(N8an H a tTa 1</M5hhr, y a 't bo’cbka, cbelak, bulllka
ya Hakarolar u'ar8a 51{*acli8an 3my oYcHarTéa olnacH. Mazalan: Ba’'2l
cHelak!art 10 1krM cHelak éeyrtr, cHunk! nn8a 10 1kr 3my kelllcll. A8ar
vmn8a benrt unyMsa, 7,1 k8 benrt ke(acll. A&ar un8a 3nTob toYcllrM3a,
mnt8o84rlul 136 k8§ boYacn.

N 37 Waprn yny lda™ xo3s3alar8a e8a:

1. N3t Ha]tt78 3on ylytan notaniy basllly 3on.

2. Ten§,~strMar leng§ Malt8a e8a.

3. AS8ar )31 KkHk! mTurty nmu”~a e8a boUYragan )!s3tlarnt§
blrlasHTtasldan lbora! bo4sa, u bolclaH 3TN 18§ Halrt biIHasbuychl M3tlar
Ha]rlan y18’tcM518a len&crr.

4. OYcHoylan blrMk kestaéan lboral knbnt8 Ha”™Mu birga lens.

8§18’wlya balt oUcboy birHklan orasMa bo§Yaws$Hlar:

Kub Te Ir, kub éelaunelr. kub 3anuwert kub TN MNT1ekr, MNir. 8ekwlkr.
TALW Kr

81 513letasléa 1lHr = lkmb clel5nnelr

\KTy=1000000000T3
\173-1000blT5=1000000"~T3
\clnr = 10007713 = 1000000TT3
1H(r —\clnr

YoxTa TasHy
l-wasala. <3lrrasl 75 37 8a len™ bo’18an knbnt§ ba~tntlopts.

2-taszala. a) Kub 3anletelr bMan Hbclalans:
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a) 12clt' 635 3713 c)2clm 805713

Kb cMlsiinelr bllan lfoclalan

a) 5713580 c!t3 c) 71 315 clt3

3-Ta$ala. Xonant”™ balanclll0l 3 1, eT 57 ya bo'yl6 1. xonaga
necba knb 1elr Hayo bor.

4-ta$ala. To!8’'n burcHakl paralleloplpeclnt8 ncb oYcHoy! (bo’ymn
eT ya balanclfel) 13 37, 531, 437 €alen8 14Ynt8 Ha)TlnlopT8§.

5-Tta8ala. To'~’n burcHakll paralleleplpec! To€éeHrn yasan§, wuvncla
kerakl oUcbasblartr balanng ya ntng balrunt bl3oblans.

6-Ta8ala. A™ar Har bir kub 3T7. po’kaktng, o84YrH8l 1k» kelsa, 312 1
Knb T po’kakT koYara olas3l2rr?

7-TaBala. Ikkl blclonS8a kero3t s3olln8an. A8ar blnnchl bléonéan
lkkTcbl bléon8a2,5 1kr keroast 3oln3a, IkkTc bl biclonclabinncbicla&lclan
15 1kr kaT kero3Tt boYacH. A8ar binnchbl bicloncla 10 LWr kero3t boYsa,
Mckrebl bicloncla uancla kero 3t bor?

8-TaB8ala. KaT1 la'ttlan8anlar8a ko’p uayall blno uwunsH ucbun
m2unn8l 40 7. et 30 1 ya chmumrf8l 3 1 4 clr boY™an kalloyon uarflc/,
bun BbT1 lkkl brvacla Har kn T barobaréan 1sHlab, 4 kuncla barcll. A8ar
bir bn8acla lkkicblslclan blr kuncla lkk4 barobar oruy Lprouy uya?lsa, bu
13Nl yo184r 3HM bn8acla necHa kuncla latotlaycH?

9-wa8ala. Yoéoproyoc! 5{amlyaslicla yer osv™a 10’8 T1 w'Hburelak
3bakHcla&l 1o’rMa 3ny wmnclUr8lcb - Hoyur uyurfc/l. Hoyurlarclan Har bl nnt§
bo’yl 75 17, et 50 7, cmuymrl”™ 4 7. A8ar 10 kub T 3my 813 cMelak
boUsa, bu Hoyn?.lar8a necba cHelak 3ny 3un”’acH?

KO-taBala. A8ar Konus sbaklicla8l cbelaklaTtr8 cHarelrlan 25 37 ya
30 37, yasoychbl3l27,5 37, Hatéa 1726 150 §ra 11 aHIlToylkelacl8an
boYsa 100 lasbunéay cbelaknt§ lasHyl3lnlt bo’yasH ncbun yancba afr
kelac!l.

11-tazala. KyaclraNet§ 101071 alroiiéa aylanlrsHclan bo3V uMfTt™an
~N31Trwy SlMlraclinslkyaéra{nt§ OTonwa len8sbartn§ 3ll115a{erwuéosb
ekanrginl 1sbollans.

12-tazala. AylayHk 512 pk3any (pk3a plsblrac%an o3bxona)
ocbTouchl3]l2 ya en§ kioblk piizatng cHatelnt 10 c!lynt 9MTOLCbI312.
A8ar yuras! eruy klcblk pksatklclan lkkl barobar kala boYacH8an piiza
plsblrtoucbl bo4Ysangl2. u bolcla kaKa pk3anTt§ c/lateln yanéay bl rH3sbl

Kerak?

246



13-ta8ala. A8ar o’lcHoylan 10 lmr™a 20 vr boM8an Tayclon8a blr vr
nrné' ekH8an boYsa. un Iidicla xuckl $HMN8a o'xs3HaBsb o'lcboylan 20 ml8a
40 /ln bo’18an Tayéon”a uyancHa nrn§’ kerak bodacrl.

14-ta8ala. AyrayHk, o’lcHoylan 8 Twr ya 9 lur bo’18an xonanT§
éeYoHant bo'yasH ncHun 8allon buyou, yeracl. V lidlcla balanclli8l xuécH
3bu xonawkMay, o'lcHoylarl 16 [vl8a 18 lul bo'l8an xonaTt bo'yasH
ncHun uancba bo'youy, kerak bo4dacrll?

15-tayala. BIlr ~dBHéa 1kkTcbl518a sara8ancla 5 \\X ko'p. benrr
bor edl Btncbl518a 10 1Mr, 1kkt518a 35 1kr benrt umyl8anclan 50'ng
1kklncbblcla8l benrt binncbl5lclag8l8a uara8arncla 2 Tarra ko'p bo:lb
uolcll. lkkala klLHé&a uanclaéan bertn bo48an?

16-ta8ala. A8ar o'lcHoy'an 10 lmr™a 20 'vr boY~an tayéon”a blr vr
nrn8' ekN™an bo'1$a, n Volcla xmécl 3Hun8a o’xsHasH oYcHoylan 20 Mur8a
40 Tvr boY8an tayclon8a uancHa nrng’ kerak bo'lacrl.

17-ta8ala. lkkka xonan§l2 cleYOrlan8a IM5H ncHun bl xMN

51rarlm 8Martlar 5orlb 01(MNn81lr. Xonalarnt8 bincla8l cleyor o'lcHoylan
Orvwr&a 12 Twr, rkkTc bl 3bl k! 15 MMi18a 18 lvur. A«ar 512 Wcblk xona ncHun
ofn~an §Mat8a 120 clollar 10’la8an bo'l5an8§l2, n Holcla kkTcbl xona
vclun olNn8an §Mart uancHa ruracl1?

18-ta8ala. 10 Iwrll éeyorTt uoplaSH8a yeracl8an toywur 150 clollar
rmracll. 15 Twrll ckyorw uoplaSH uclivn xuckl SHunclay toyuréan neclla
clollork OM5H kerak? (cleyorlaTr& balancll8l bir xM).

Mayxunw tns(abkatla$H mncbun neba! 8ayollar:
Ha]t uanéay karrallk ?
N571 ba]rm uanéay xo55alar§a e8a?
1 HrrH banka™a uancHa 3ny keracll . Benrrchbl ?
Ha]r o'lcloylan Jaclyallr ayrlr>?
Ha]rn18§ a505ly blrMklart ayrr§?
Karralklarnlng yanéay rurlan bor
N$TnIng§ Ha]rt ya o84rl§l oraslla uanéay bog§4ats5b bo’H3bIT

m51MmnlTng?

N o o 0N
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YWN-bob. 1PONA, TEIUYC1/K, TEIYC812blK
YATEIYCbAMABAK
May/n: 7.1. 1roclalar
1.1. 8onM ya o’28arnycbll Voclalar

1.Ma'lntkl 3+7, 24:8, 3x(2)-4, (25+3)*2-17 yoruy]lar 3onl Woclalar
€eyflacll. War 3onlarclan, aral bel8Manclan ya uayslarclan LWrM~an.
3butn8clek Har bir 3on bart 30nM [locla blsoblanacH. Troclacla ko’r3alll”~an
Har blr atalw kelta - kel balansH nalyaslcla bosl bo’l18an 3on 30nH
1foclanto ulyrall éeyflacll. Masalan; 3 * 2-4 3onl Jloclawng Alytan 2

len8. 8onl ulytal8a e»a bo'lta8an 1lfoéalar Hart tay)ué. Bunéay
Troclalar Viaulcla 8aplr§ancla. mlar Ta 'no™a e&a etas éeylacH. Masalan 8 :
(4 - 4) TloclaTta 'no™a e8a etas. cHunkluntg Alytallr lfoplb boYrayc/l.
4-4 =0, nol8aesa bo'M3H Tn TKT eTas.

Ta’'nr. 13'al&an 3on n2unfé&l bir§a lené 3onH 1rocla cleylladl

Ymalh~ k 8a len§ A sonf Toclaya urunfg§l 1 ~a len& B- 3onH llocla
awlan8an boYsrt, bunéa k<n. u Hobla (A)+(B) (A)-(B); (A)x(B);
(A)-"-(B) lar m2unM8l n «a len§ 3onll 1roclalar éeyMacH. (n=k+1)

(A)+(B)-yl84ncn, (A)-(B)-aylrTa. (A)x(B)-ko,paylra,(A)™-(B)-
boUTtTa clebalalacH MalOTailikaéa foclalaml unyléa8lcHa 3oc!clalaSH8an
Holcla yor~3H kellsHM™an:

a) Bta 3on salnasH8an floéa say3312 yorfacll. Masalan, (4)+(7)=4+7

b) B Ir necbla s0’3HMuycKMar yatasH8an MNoéa yayssl2 yo2lladil

Masalan, ((5+7)+8)+11=5+7+8+11

y) Ko'paylraéa uayslar yortaycH.

M1301, (2x8)x3=2x8x3

8) B Ir necbla yo’3blal ya ayTt3b atallan ua!nasH8an 1focla uay5312
yorfNacH (a8ar yorll3H LWrHbl bllan balanlsa).

((7-2)+8)—10=7-2+8-10

A8ar llocla bosHua lanmlbclayaTt 3onéan yokl Jloéagan n2unfgl 1 éan
Ol boY§an 1xla ayrMayo”~an larllb<3a boYsa, uaysT lasHlasH Tu TK T
etas. ((7-{4-2))+37~7-4-2+3

c) BIr necbla ko’pay”™n3H ya bo’M3H artalan yorllsH larmbicla
baJanlsa yay5312 yorfacH.

e) A™ar TloclaoldAcla«+» «-» 13Horalan boY8an ko'‘pay”n3H ya bo'H3H
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atallan saTnasb3a, s”ysrm lasblasb T Tk 1. Har blr Kocla8a nnt8 3on
fAlyTan 103 kelacH

A((A)+(B))=u (1) + u(B)

A(A)(B))=u(A ) - u(B)

A((A) x (B))=a(A) x a(B).

A8ar a (B)#), 9 ((A): (B)) =4 (A):a(B).

Anar a (A) yok! a (B) ta¥Y|ucl boYrasa, n bollla

A ((A)+(B)),

A((AHB)),

A((A)x(B)) lar baTt tay]ucl etas.

A(B)=0 boYsa,

A ((A): (B)) bart tay]uc! eTas.

A8ar A ya B 3onl Hoclalar boYsa, u bolclaA=B 3onM len8§Hk ieyMacrl.

A>B 3onl 1en§312Mk cleyllacll.

A=B <> a (A) =1 (B)

A>B <> a (A) >4 (B)

YoxTta 1TasHs+
7.1.1. Ko’mall™an bartra artallart bajanng8 ya [Nbclalartr§
AlytanT lopTs:

1
a) — X (2.31:0,077);

52 + 17,25 -(3,36: 0,3)

b} 7 Y —0,05;
(2,7:0,8) +(0,65:0,13)

7.1.2. C>nylcla8Narnt§ aay5~ar>500% Nocla boYacH:

a) 3; b) -17; n) 41+ 19; e) (11+9): (9-4);
0 31+5=4.9; 8) 48:3:4+6; b) 14+7>2:2+5;
1) 3x +5=0,2x-4 } 41+2a-0,3b; K) 22n/3

7.1.3. a) A8ar barcba orals atallarntg 1012 nalyalan 3kaHéa lasal

notanHy bulln 3onlar saralsa, 1foclalarr§ a'Yta * rnaylucl boYacHnru:
a ((4-7 +3X5)X (8- 6);

b) (3x 7- 6x 8) + 15 - 10;

V) ((5+ 7):24) X 16- 5;
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b) a8ar oraHy nalyalar laual buwn 50nlar boYsa, bm 1loclalarnt§
yaysfan A1\tnal8a e™a bcNacr?

7.1.4. H|8oblans.

a) —7:2—5X 54—:16—X5—;

1 2 1 8
b) 12--10-):38-+2-x18;

7.1.5. AtaNarTt ba)anns.
4 (21-1,965):(0[12X0,45) 1:0,2 5
K
y) 8.69:G14! 113 0,16X6,25"

a

7.1.6. 1foéanllng AlytaltlloprT§

6,3*0.04*1>64
3,3*5,1*0/16 '

7.1.7. (4 + n/7)(4-n/7) :52 ;

718 392-43+23x33

2
719 (44-26) X30+63X62 + -
7.1.10. (216+343-125)+512-(345:21)
1.2. O’x"~arnycblH Iroclaning awylasb Soba8l Ayuyal

MaMwuTkl, atal bel8Man blflan blrla5HnrM8an 50nlar, Hardar ya

uaYslarclan lboral |foclalarSa o’28,arnychbll Voclalar éeyllacrl.

Bunéa8l barl o’28awychbl yarnrast! balar$a, vncla benl8an Ifoéanl
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cr28arnycbll 1locla éeyiiacH.
0'28arnycbT1T8 Hocla Ta'no”a e”a boYacl8an LlyTtallan KO’ pkrwé&a
o’'réiLLYycbIN HbcanT§ awc]ianisb 30Ha3! ckyllacH.

X+7, 3X, Ko’'nw3bla”™ lockalar 0?22,arnycbl yatasb”an
Mbcblar ckyllacrl. X

Buiar /(*) =x+7-/(*)= 3x. /(xy) = HY Kabr be®Mana<rl.

0 '28armnycblnt®; roclanl 3onM LilyTal8a e§a boYacMgan. 3onl 1loclaSa
aylanHracl8an ulyTalar 10’plarw o’r*arumycblH 1loclante, aTyKT3H
3obasickyfllacll.

Mas3alan:

/(x) =x+ [ {/fock 178 aTsalaw$H 3oba3l barcba Haukly 3oniar
KO’piarT boYacH

r, n_ Ix
~~—4  ~0(ann§ anlylanisH 3oHasl boYacH.

X=(-00;4)un (4;+00)

[(x) = n/2x 1k>clatn§ aTuylawsb 3oba3l A"=[0;+00) {o'parT
boYacH. n

[’(x) = 1 + n/x 1lroclanin§ anlalanisb 3obasl [0;1)” (1;,00) boYacH.

X -

Ta'nl. A”ar T(x) ya <) Hocblar o’28aruycblnt§ barcba
Alytallancla len§ boYsa, n bolca A*) ya ®(x) lar aynan len§ 1loclalar
ckylMacl ya /(x)=(p{x) KoTbl3béa besManacH. (AwyiaT3b 30baian blir
XM boY”™anck”ta ba]aniacH.)

A8ar Ilocla 1kkka x,y, 0’28arunycblclan lboral boY3a, nnt§ atuiartsb
3obas! (x,y) kabl Jul'llk ko’nT3b3bMa boYacH.

X 10’piaTtcla atvuyian8an lkkka [Mbcla aTuylawsb 30ba3TT§ barcba
LilyTallancla bir xH Lilytal:8a e8a boY3sa, niar aynan leng 1{oéalar ckyMacll.
Cbap ya o’n§ KOTonian aynan len§ 1oclalarclan rora* boY8an len§Hk
ayTtyal ckyllacfll.

Ta'ml. Noclaw o0’218a aynan len§ 1loclaSa airasblln3b aynan
alrnasblinsb ckyfllacrl.

X 10’piaTc]la artvylan8an Ikklla Hbcla awulat3b 30ba3TT§ barcba
LilyTarancla blr xI LjlyTal8a e8a boYsa, niar aynan len§ 1roclalar cleyllacll.
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CHap ya o'n§ lontonlan aynan len§ [lfoclalarclan |boral boY«an len§Hk
ayTy al éeylac/l.

Mabalan:
3{x+ 1)=3x+ 3

(Xx+y)2=.1r +2xy+y

Bular aytyallar

Yorta taxba

3x + 5 .
7.1.11-1111801. ¥Y3Hbn — -——--— Nbéart aralawsH 3oHasbl HOpTS;.

X2 —4

YecblsH: Benl8an lfoclaka 3TT8 Taxrap

nol boY8anéa Ta ‘no8a era
boYraycH. 8Hun8a ko'ra (foga x2- 4= 0 =>

X=2, X= - 2 laclaTa 'no8a
30Hasbl A blNan bel§llasak,

sonlarclan Wr/1™an boYacH:
A=]-00;-2[un] -2; 2 [I/I] 2;+o00[
7.1.12-rr30l1. X nT18 uyanéay ulyrarlarlcla

e™a eTas. A8ar benl8an MNoclamn§ arylaTtsH

1 Volclamn - 2 ya 2 clan bosHua barcHa Naslllly

3x-2=(4x+1) - (3+x)
aytya! bodacH?
Yecblsb: TeneHkcla™l yayslart ocblb, 30écblasHurarriir:
3x-2= 4x+1 - 3- X,
3x-2=3x-2
3x-2 Ifoéa x Inno, barcHa ulyTta(lan ucbun Ta 'no8a e&a. 8Hun8a koTa
len8MNkwng awuylawsH 3oHa3l A =]-00;+00[.

lo’plarclan lboral. Oetak. benl8an len8Hk x Tn 8 barcHa ylyrallan

ncHun aytya* bo4acH. ~

7.1.13-rr30l. x n 78 uanéay ulyral:lcla 8n-+ 9 + — ~~~—~ =8x+9
(en@Hk ayTtyal boYacH?
7.1.14-111501.

0 '28,arnychbltn8 uanéay ulyrallcla

—_ — Trocla
Ta 'no8a e8a etas”?

X ~ *
7.1.15.nwol. 0 ,28arnycH1nlng uanéay

Alytallpa n/5x —3 locla
Ta'noéa e8a eras?

7.1.16-r1§01. ¥YsHbu 5X~ —3X + 8
1roclaning atylaTtsH soHasT!lopTs.
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7.1.17-1111501

{foclantng, anis lami5b soHasT! KOpTS.

7.1.18. nl1801x N T8 uanéay Alyralicla

= X+ 2 len’\Mk aynlya: boYacl1?

7.1.20-rn1501. x nTe.yanéay ulyralicla

7.1.22-1 1501 Ayrnyallarrn 15bo{lan&:

(a+b)2=a2+2ab+b2

Yechbl5b: (a+b)2=(a+b)(a+b)=a2+ab+ba+b2=a2+2ab+b2ya'r
(atb)2=a2+2ab+b2

7.1.23-w1501. Ayrnyalt 15bollans:

a" +b~ +c' - 3ab=(a+b+c)(a~ +/r +c: - ab-ac-bc)

Ko’rsaiina. Bunéa len8Mknt8 |kkrchbl fl15rrclan mnt§ binnchl
d157inl kellnb cblyanBH unlay
7.1.24. Puylcla8l yo2uylarnt8 uaysfan Harlly oclaszanablb

a)2a+ b- 4 c) 0,3 (x-2)+42:2

b)2 a+ b= 4; €7y- 5=4y + 1

O 36:6+4x9-5

7.1.24. Owylcla8l 1roclalar(lan says! lal o’rarnycblH Hoéa boYacl:
a)3x + 8y -2 b) 3x + 8y = 4; y) 3 (x+2)-42;
8§)42:2 =3.4+12; d 2 (15- 3,2x) - 2y; 8) X-K

7.1.25. 0 ’28armnycbliuing uanéay slyrallcla (foéa 1a 'no8a e8a etas:

— -, 8) 7x-3?
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7.1.26. Voclalarmn<e atc]lat$H 3oHast! 1opT§;

5x ;
)~ e
X-3
x2+4
b)
xX2- 4
3x2- 5x
V) x-1
8) x2+ 4 é) 12x-3 e) x+ 4

7.1.27. x Tn 8 sanéay Uly 1a llda aywyar bodacll:

a) (2x —1)2=2x —1

7.1.28. Aywyallarw 15bollans:
Q) X -Xx2+27-8x=2 7+x3x:-8X
b) (a2+b2)(x2+y2) = (ax+ bx)2+{by + ay)2

7.1.28. Aywyalart 15bollars;
a(az2r b2)(x2+ y2) = (ax - by) + (bx + ay);

+ — — 7+ 17— - — J= 0;
b) (x-y)(x-2)  (y-x)(y-r)  (r-y}r-y)
7.1.29. Owylcla™ len8Mklar x Tn§ uyanéay LUJyrallancla aytya!

boYacH:

(y+2)(nr=3) = x + 2 b))~ 11Ul =1
Xx-3 e e X

2

7.1.30. — — ra X -1 ({'oAblar uay51 30onH lo'platéa aynan len§
bo' 1lad1?
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7.1.31. OT1yckuw,! len8Mklarwng ro3ll8lrnleks3blnn§:

Buncla a=3,b= 2;

p2+ 4c( 1
p2-4<p +1

bunéa p= 1, 4 = -2;

Mayxut tu8labkat!a8b ucbun cleba* sayoHan:
1. 8onfM Ukclaruta ya nnt§ 3onl alyrall uyanéay LlpfacH?
8onM len8Hk ya 1en8312Mk wta ya nlarntg yar3ay xos$alan bor?
O’rrarnycbll [foga *a*ninT benrw, ya ntn8 awuylawsb 3obaslm
Ko’r3aln§.
4. 1loclalarmm aynan altasbHn3b wTta? Ayrnyal8a !a’nl benn§.ya
MiBol kellnn§.

7.2-Manm: TE~ bl Kb A K. TEMC8121/1KXAK
7.2.1. 8onH len8Mklar ya len881xHklar

la ya b - lkkHa 3onMl Xocla boYst. 1/larw len8Mk bel§13l bllan
blHasbHrarwx. a=b cleSan _)wnlar HoslM yMartx, bu Jutla 3onM len8Hk
éeylacH. Maszalan 3+2 ya 6-1 3onll 1lfoclalarn olarwr ya ulart (en”k
bel8§131 blMan biIHa3bHrartx 3+2=6-1 3onl len8lk bosl boYacH. Bulutla
rosl. A8ar 3+2 ya 7-3 3onl Woclalarl len8Mk bel§13l blMan blHasbnrsak,
3+2=7-3 30nl 1en8MkT bos3l yMarrx. Bu Jutla yol§’on.

2. aya b - |kkka 3onll [Mbcla boYst. 1larw >(yokl <) bel8131
bMan blHasbHrarwx. a>b (yokl a<b) Jutla bo3sM boYacH. Buprrfa 3onf
1en8312lk geylNac/l. Masalan: a8ar 6+2 ya 13-7 Hoclalarr > bel8131 bMan
blHa3bHrM3a, 3onl 1en8312Mk 6+2>13-7 bosl boYacH. Bulutlaro$*. A§ar
3bn llofMalaml < bel8131l blMan blHas3bllrM3a, yol8on 1len851xMk 6+2<13-7
bo3lM boYacH. 8bunclay uyllb, TanHuly nusalal naxaréan 3onf 1en8312Mk
- bu ro3* yokl yol8on tmnlobaracHr. K.o3l 3onf l1len851xMNkrnng, ba'2l
xo033ablnt kellrayrllk.

A”ar a> bros( 3onfll 1en8512Mktn§ lkkala A13rr§a 1a 'no8a e8ablr xM
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3onM Hocla c yo'sMsa, yana ro$l 3onM [en8512Mk a+c > b+c Hosal boYacl.
a8ar a > b ro$l 3onl 1en8512Mkwn§ [kkala LI5UN Ta 'no”a e8a ya
Tm3bar slytaHar clabml yflac/an bir xM c 3onf Moéa™a ko'payHnba,
yana rosl 3onf len8$12Hk ac > bc Ho$M boYacrl.
a8ar a> b ro51 3onM 1en&512Mknt§ lkkala cpsrT Ta'no8a e§ayataniny
flytallar yabul sMacH8an bir xM c 3onl Voéa&a ko’paywurlsa, yana ro$l
3onll !'en8512Mk ac < bc HoaslM yllsH ncHun 1en8512MNk bel8151T yarara-
flar$bl$l8a 0:28aMTt$U rarur.
A8ar A ya B 3onfll Ifoclalar boYsa, n HolclaA=B 3onll len8Mk éeyMacll.
A>B 3onl len™512Mk éeyllacrl.
A=B o 1 (A)=1(B)
A>B <1 (A) > s (B)

Yo/ta T1a8by

1.Ten8Hklartn§ ro6ll Mw lek$binn§:
a) 8833=8232

Teksblrarwr. 82=7744

32=1089
8833=7744+1089
8833=8833 Nayob: Ten8Mklar ro$l ekan.
n 1917 1 n n
) — =2 <) {4 +41)(4-n/7) = 32
© T—A=pP—1 e \[64=-

k) 33+43+53=63
/) 4626x9396 = 6939x6264

2.Ten8512Hklarwng ro5(H81w Cek$binns:

a) 675+ 872> (63+ 73+ 53)+ (83+ 73+ 23)
b) 1973 > (L1+9+7+2)(12+72+22)-197x2-(197-2)
C; 1971 >19x 72+ 197 x 2+ (197 - 2) +(1+9 +7 + 2)

& (216+343+125)+512+343+8)
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Cylclagllar 108’'nrT 1ek5blnng?

6.8x0,04x1,65
<(12—10—;
) 3,3x5.1x0,16 9 5

5 2 1 1 8
b) — :2-x5->-38-+2-x18;
57 5 4 2 9

0 6,4x(2- 3)>6(0,8x 1- 1)+ 6,8;

€ (—+1):7=(—+1)9
3 4

7.3-Mayxn: TELUCbAMAbBAK YA TELIYC8121/NTKbAK
3.1. Bl nowaYnuwl (en«latalar. Ten™ kncbH4englaralar

1. BarcHa baslaly 3onlar KO’platl K dasunylda’l x notaUutH lkkiia
Nbéa benl8an boyst: /(x) = 6x + 2 ya c/(X) = 3x —4.

Bn WMbclalart len&Mk 13Hora51 oruall birla$bnrarl2. THalyacla upylcla8l
precHka{&a e8a boYartr /(x) = ~(x). Bu precllka* x nota4mitnT§
ba’2l blr ylyta{lancla ros! 3onH len8Hkka, bos/salancla esa yo”’on
3onll len8Mkka aylanacll. Masablan; = -2 bo4Y8anéa 10=10 ros! 3onH
len8Mkka e™a boYarrr,

6(-2) +2=3*—2)—4

X — 1 boY8ancla es3a, 8 = -1 yol§'on 3onl len8Mkka e8a 604317112.
6X+2 =3X-4 prechkalr len§lara cleb alaytl2. EncH *en§lataga
nturwy larlrl beray k.

Ta’nl. X KO'plarcla x nota4YutH lkkma [An) ya a(x) Yodlaberl™an
bo’131n. X) = A(x),xe X ko’'ntsbéa” pre<Hka(w bir nota4umtH
len8lara cleb alalac/

2. X (o’plar(lan ofn8an Har uanéay sonTt [{x) = g(n)len8laraclagl
X 0’rT8a uo'yLloanéa rosl 3onll len8Hk HoslM boY43a, n Volcla bunéay sonw
benl8an len8latantg [\6T yokl yechlrT éeb alaladl Bunclay sonlar
lo’plar e3a len8latant§ yechbltlar (Acll2lar) 1o’plart cleb ablacH.
Ten8lataw yechbls3H - bu len8latanTt8 yecbltlar l1lo’platrl HOplsH
éeTtakcllr.

Masalan, x2-4x + 3 =0 1len8lata lkkka 1i1c8a e8a 1 ya 3.
Setak, bu Fen§latant§ yechbitlan w'plart | = {]; 3} ko'ntsbéa
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boYacl1.

BIr notaymtN ren8lartalart barcHa basllly 3onlar lo'platicla
faralza un blfa, lkklCy blr necHra ya cHeblr ko'p yecblt™a e™a bo'M3sbl
TU TKT. Ba’ran esa blrofla aT yecblT8a eS8aboYtasMN§l Haw tm TKT.

B Ir'lncH! éaralan, blr nota'lut(o'28arnycb)ll len8lara en« 3ockla
KO’'n T3bl ax + b = 0 boYacll ya blnncbl éarcpM blr notadntn
len8§lartalart yecblsb renglartalartng any”~acii xossalan8a aboslangan:

1 Ten8latatng 15lal”an baclt ntn§ 13bora51Ml sarata-yargblbl8a
o'28arMr8an Iidclablr FOTonéan lkktcbl KOTon8a oflb 0'M3H TM TKT.

2. Ten8laéTtanTt§ lkkala A13 1 Ml nol8a len§ boYragan blr xM 3on8a
KO’payiirsb yok] bo'H3H tm Tk 1.

Bu xos33alar blnnchbl clara)al 18lal8an *en§lartaT yecblsH™a lrkon
beracH Btncbl claralall birnotaknnll len8latat yechbl3H bossdtoblan:

1) Ten”~aTta Kasr ko,rlnlsbcla bo'lza, ntnrty taxra] berlb kasréan
AnllarfacH.

2) nota'lutclan WrMN~an HacWarr lenulatatn§ cHap 4a'$rt8a,
nota4yuTt satastagan backarr esantn”™ o'n« A5lr§ a ajralfac/

3) o'xsbasH MacHar 1xcbarlanacll ya ax = b koMrusH”a kellrlacH.

4) a&ar noTtalYumt olcHEag&l koell”~enH no!S8a 1en§8 boYrasa,
len8lartatng lkkala A3 r7T1 ana 3HuW koell”~en”a bo4lb x Tn § salyrall
anlslanacrl. X b

a

Prec/lka! kabl *en8lata Hat sw>m(la8l lkkka lo’plat bMan bo/My,
boYacTl:

blota'lutnlné YoU so’yMac/i8an s~ytaHar lo’plallu X (preélkartT§
atalart3ib 3oHasO.

Ten8latatn8 1cli?la lo’plarwu T (preclkartT8 rosllk 1o’plarr).

Ten8lartant§ MNcH2lar lo’plartr T noTtayYmntTtn § Alyrallar KO’plarl X
nt8§ lo’plart o3lclhr,ya'tr Tc X.

Ten8laTta Ta’'no8a e8a boYacl™an s*YT allar HO’plart benl8an
len8laratng atalaTt3H 30Has3! éeb ablacll.

X+ —mmees =7 + - len8laracla8l kasr x=4 cla Kasr
xX-4 X —6 X — 4 6
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esa x=6 (laTa’'no8a eS8a eta3. $1wnTt8§ ucHun x = 4 ya x = 6 la
len2latanifo M\r\ bo'la oltraycll. OeTak. len8lartart yecbls3Héan olcHn
len8lata ta'no8a e8a boMacl™an Llytallart KOplb oH3b loyclaH bo* lar

ekan.

*\

-7 -+ len&latatn§ atuykrnsH 3oHasl 4 ya 6 clan
X-4 X-6

bosbua barcba bauylfily sonlar lo’plartklan lbora! boYacH. Bu lo'’plartrt
unya~Noba ycwsb TM TKT: A=] - 00.4["]4,6["]6.+00]

Yecbltlar 1<yplart T esa T c A boYacH.

Ta’'nl. X WO’platga |Jkkka F(x)=(p(x) ya T[(x) =(p,(X) len8latalar
benl8an bo’Hb, bn len8lartalarnt® yechbltlan nyplanm T (ya T, lar bir
xM boYsa, n bolcla bn len§laralarwlen« kucbl lenglaralar éeb alalach.

[YM3oNar:

1-11$01.3x-4=2ya3x=61len§lartalarbarcbanaluralsonlarmnyplarrnlla
berM™an boUsT. bllar ler kuchblcHr, cbunkl 7°-{2}, T2- {2} ™= 7

2 <Ba 3x-4=2 ya x2r5x+6=0 len8laralar benl8an bo4Yst. Tx= {2}
Ya T2= {-2,-3} bo4&anns§l sababH bu len8laralar len§ kucbll boYa
olraycrl.

YoxTa Tasbs

7.3.1.bl3bbu  (x+3).(x-2) = (4x-7) (x-2) ya x+3=4x-7 *en8laralar
Jen& KnucbHrw? I

Btncbl len8laranlng lkkala Ll 15rTT----------- 8a ko’paylnb, lkkTchl

len8lara bo3ll sllnacH. Bn oclax = 2 bo’18anga atalanta8an. 5bunt§
ncbun benl8an lene.laralar baslllly sonlar KO’plaTTT§.

2 clan bosbuya barcba ektenHan ucbun len& kucbll boYacH.

7.3.2. Ten8laTtaw yecHTS:
7x-10=5x+3.
Yechblsb: Ten8laraclan x = 6,5 ekanlglll KO partr, ya’t benl&an
len8lata ya8,ona yechblt™a e8a.
Ba’ran len8lata cbeks3l2 ko’p yecblTlar8a e8a bo’M3bl yok»

yecbltlawa eS§a boUtasH”™ Tu Tk T. Masalan:
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7.3.3.30ibn len«laTtart yecbing§?
3 x(4-7x)+2 = 5-21x.
YecblsH: C>ayslart ocblb, 3oclclalaSbllirarT 1r:
12-21 x+2 = 5-21x,
21x-21x = 5-14
0=-9.
Ten8lataw yecblsMa notO’e’nlen8lMk HoslM boYcH. OeTtak, benl8an
len8§larta MNcH2larSa e«a etas3. YechlT: 0
7.3.4. Ten8lartaw yechbIin§?
(2x+3)5-7 = 8 +1 Ox.
YecblsH: ()aY5lart ocblb, 3ocllasbirartr:
HO x+15-7 =8+1 Ox.
O1Oxlex. =8+7-15,
Ten8lartaw yecblsHéa 10'§‘nlen8lMk Ho3l bo'l8anl81 ucHun benl8an

Ten8lata cHeksl2 ko'p yecbltlarga e8a. YechblT: ]-00;+00[

735 . Y3HbM ax —2a = 3 + X

len8laranl x o‘r8armnycbl8a wa3baran yechbIn§ ?

Yecbl3H:

ax-x=3+2a;

x(a-1)=3+2a.
3+ 2a

Bunéan X = l—— boYacH . a= 1boU3a,
a_

a- 1= 0 bo’Hb, len8lara yechblT8a e8a eTas.
anl boY8ancla a-170 bo'Mb,
ax —2a= b + x *en§lata ant§ 1 clan bosHua ylytallanclagra

3+2 a
yecblt§a eSa Bun yechlt: X = - boYarekan.
a—1
3+2a
Jdayob: X — ----eeee-
a- 1

7.3.6. k MNINg uanclay slytallcla 14x+7 = 12 ya (2x + 1)k = 12
len8latalar o'raro (en8 kucl boYacH?
7.3.7.Y5Hbul:en8larant§ arylawsH soHast! yayecbhltlarlo'plartrt
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lopT8!

X 25 _ 1 26 -1 3x
2x -1 4x2-1 27 2X:- 5x+2

A= (-<—- -2 2+ 1
( 2)14(22)14(2 oo) (1)

Yechbl3b:
4x21 ya 2x2-5x+2 Hoéalartn8 nutnrty karralslrn toparwr.
4x2-1 = (2x-1)(2x+1).

Ax2+Bx+C=a(x-xp (x-x2) lorrnla8a kota:
2x25x+2= (2x-1))(x-2). Bunéa n ra x2=2

bo’lMb, mnlar kyacka* ucbbacblin”™ Méblan. Ko’pbacllart8 HacHanw

ko'payluycbl8a ajralll8an ko’ ’nw3blw o’rw8a yo’ysak, benl8an len§lara

I+ 25 1 13(2 —x)
2x -1 + (2x - 1)(2x +1) 27  (2x- 1)(x- 2)

Ko’ nw 5Sb3b8a kelacll. Bu len8lartawg anluylanlsb 3oHas!

A= (00;--H)u (-~ mn  (-;2)un (2;+00)
2 2 2 2

boYacll. x~2 boY§ancla ox1r§l 1M)clawng sural ya TaxrapT (x-2)
Al3uarfin3H Tm TKT.

Bu kasr ko’nT3H3bléaa,!len8lara ucHun

27(2x-1)(2x+1)

NTNrTy waxra)l boYacrl.

1. Kasr ko!nnisblcla8l len8lartat yecblsH uclun nturty taxral]
benb kasréan yullarartr.

2. 2arur ataHart bajanb,

2x2-27x +13 =0 (2)

kyaclrallen8larar Hosl uylarwr.

3. Hosl bo4Y8an (2) len8lata benl8an(l) len8lawa8a len8 kucbll.
blwune MblanT -bx\b2-4ac (3) éarnopsak
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1

1
vV, = . X, =13 kellb cblsacll. aTT10, atalaTt$H $oHa51léa xd —e\\

1
,layob: AnlalanlsH 5oHa81 n~ " ~ X 2

A= (00— )u (_1;1)n ( ;2)u(2;+00)
2 2 2 2

Yecbltlar HO'plart: T={ 13} ekan.
7.3.8-w 1801 Ten§lartalarw yechblng§?

a) x2+13=17- 2n2 />)3x2- 2x-8

7.3.9-1l801. Acar &) X&K, b XB(), (D Xe2, B)XEN,

boUsa, x(x-2) =48 X1= IX —7 = 0ya 5x2—2X= 0O

len8larnalarnlng yecbltlar lo’plarwTt KO pTS.

7.3.10. BIr o'rrarmycblH 1len8laralartn§ yecbltlar 1o’plarTw
loprTs:

a)x2+4=0,xe A9, ¢ H=K+2,xe 72
b) X =Xx,xe2", 3x-2 15y-3 x-4
Cx-F ox -9 x+ %

7.3.11-111801. <3wYicla8l yo2uylartng saysHan 1len8latra boYacH,
uays! lal len8lata boYa olraycH. ruta mncbun?

a) 3x + 1= 4; b) 11 < 7;
e) 0,6 - 3+ 4x = 5; 0 22+ 8=44 - 17;
C)x2+5x =1, b) 1x2-2x(6x-8);

7.3.12.Ten~latalar benl8an:
a) x? = a’x;
b)ax2—4 =0

C) ax—az2= 4 —2X%;
g)ya+x—azx-—1;
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Parartelrnt§ sanéay fAlyrallancla bu len8laralar ;

1) blua yecblt&a e«a boYacH;

2) yechblt8a eea boUtaycH?

3) cllek$l2 ko'p yechlt™a e8a boYacH,;

7.3.13-nwol. Ten8latalarn8 arnular$H $oHa5lt ya yecbitlar
HOplatrlNl O pTS;

2 1 .2x-1 2(x2+1 4x3-13
m2-nr+1 «+\ x3+T 2n -1 4x2-1 ~ °

7.3. 14. Tenélaralart yecbln»:

a) 2,4(2 - 3x) = 5(0,8x - 2) + 3,6

b) 3(A3x + § 19 x4 = 2 x+2 —;
8 16 15 12 5

c) A +x):12 = (4 + 2x):16;
3 4
3x —11 3 —5x X + 6

e) = ;

4 8 2

7.3.15. Tenélartalart yechbln§:
a) 3x + 17 =5x - 4 ;

b) -x+1=4-x;

y) (6 -3x) 4+ 2x = 4

#>-70-1) =~ (*-4)

May/ulltn$laHkartla$b ncbun clebal 3ayoHan:

BI notalutM len8lata clebt7a §a ayvlacll?
BT notaluntH len§,laralarw yecbl$H bo$slcblanw aynng?
Kyaéral lenélarant8 yecbltlantlopl5b ro’rrbl asbl ayrnng?

Panéay HoMa len8lata yecblt™a e8a boUtaycH?

oUW N e

Panéay bolcla len8lata cHek512 ko'p yecblT8a e8a boYacH?
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3.2. BIr o’r8arn\ cbll *eng§812Hk. Ten§ kucbN (cng§812Hk

Fr(x)<é(x); r(x)>é(x);r(x)>8(x),N(x)<8(x) kabl ko'nwsH3Ma boYacrl.
Buncla(x) ya §(x) lar blr crrawychblll Hoclalarcll. Bn o’r™awychbll
len8512Vklarnl 0 ’8’n  3onl len8512Mkka aylanHrmyYcbl Ylyrallar
1en8512MknlMg yechbltlar 1lo’p lartTt lasnkl uyllacrl.

X lo'plarcla anlslan8an lkkla 1en§512MknT§ yechltlar KO’plarrt bir
XIl boY3sa, ular len§ kucHI len8512Mklar éeyMacll.

1-(eoreta.Aearlene8l211krn™1lkkalanl5ti8aAlo; plarclaanlglan™an
b(x) lroéa sio’sNsaCayrsa), n boMa. 3Hu 1o’plarcla benl8an len83lrMkka
1len§ kmcln ren8812Mk HoalM boYacr.

2-leoreTva. A8ar len8$12Nknt8§ 1kkala LL15rtT A (o’platnT§ barcHa
eletetlancla Tusba! boUY8an b(x) 1locla8a ko’payllnl5a(boyt$a), u
MNoMa benl8an {en~rMkka len« kncbll leng$12Mk bo$Mn boYacrl.

3-(eorcta. A8ar len8$12Nktn§ lkkala A15rrmtT A kFplartTr> barcba
flytallarlcla tanfy bo4Y8an b(x) 1ocla8a ko'payltli$a(boytsa) ya
len”™512Mk bel815! uyarata-sarsblz”™a o0°’2ép/1lnlsa, u Holcla benl8an
len8$lrNkka len& kucHN leng512Mk Mo$n boYacr.

YoxTta 1a8b4
7.3.1-1l1801. Pwny Il len§$l2Mklarbl yecUtaszéan, mlati”
kncbl yobl len8 kucHM etas3N”~71 arylan§:

a)x2- 1> 2(x2+ 3) ya x> 2
X" +3

1kkTCbl lenb12Mknl nturty taxra”™a kellrsak

x21 > 2(x2+3),

ya’t, blnncbl 1en851rMk Mo3lM boYacll. x2+3 1ocla barcba xeK. lar
ncbun atylan8an ya tmsba! 3etak, benl8an Ten8$12Mklar 1en§ kmucllrl.

b) x2+ 3x - 7> 3 ya x2+ 3x - 10 > 0.

Bn 1l1len88l12Mklar MaTt blnncbl *eoreta8a ko’ra *en& kucHM, ya’t
blnncbl 1en8312Mkniné ~ar lkkl A15tlclan 3 1 ayn-3ak, Ikktcbl len8512Mk
kellb cbluacrl.

[V P — >9 va 2X+ 2> 9% + 45
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Brnchbl 1en8512Mknt8 1kkala uyl3rwt x+5 Hocla8a ko’paywrlisa,
| kkTchbl 1en8512Tk kelb cblsacH. bekT, x = - 5 boY8ancla len@312Hk
Ta’no”a etaetas. Oertak, bu lkkllen”3l2MNk basluly sonlar HO'platnida
ren™ kncbll etas. A 7110, 1IMnalural 3onlar KO'plarlcla 1en8 kucbll boYacH.

7.3.2-nwol. Ten8512Hklarnl 3onlar o’sMa ko’r3anns§:

9 E={x64dx< 3

Ja\tob. NN\

-4-3-2-10123456

b) E = {x/x > -4—}
2

1ayOb, e e, G
5-4.3-2-1 01234 567

y) E ={x /x-3,2 <x<3}.

7.3.3-111801. Ten§512Mknl yechIn§:

Yecbl3H. Ten8512Hkn1ng lkkala Lsrwiw 4 8a ko'payurarwr:

4x - x > 6x + 48, xdO

blotaYntéan |boral Haclart 1en8512nknln8 cbap uls3rr8a, ta4dwur
HaclWarr esa 0’'n§ Ul3rr8a oYkararwr:

4 x - X-6x>48.

O ’x3Ha3b Haclartr 1XcbatlayTtl2:

-3x > 48.

Ten8312HkTruwy, lkkala U3 1 1N1-3 8a boYanw ?

X < -16

Isyob. ]-00;-16] N

7.3.4-l11801. x Tn § sanclay ulytalicla -------- ka3r tanHy ulyrar8a
e8a boYacH? ~oX

7.3.5 -rn18ol Ten8512HKT x &a wisbalan yechbIn§?

a) a(x+2) > x+1.

7.3.6-nn$ol. 4p2x + 4k:x > 10.

7.3.8-111801. Teniisl2Hklarnl yecbin8 ya yecbltlar ro’plartt 3onlar
o’aldhlasylrlang: a) 2x2—8 < 0
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, 2X + 2 N
b

> O
X + 5
YecbIsH: «) 2x2- 8 < O -> nar2—4 < O
x2- 4 = Olenelartant» X=-2yax = 2 yecbltlan K lo’platw wucbla

boYakka agalllcll. x 2 -4 < O 1en§512nkning yechlrw Tt 3HM oralseasl
fMnkelyant& 13borab1Ml anluylasH bllan KOparwur.

]_co;-2[, oraHuéa Tnsba!, cHunk! (-3)2-4 = 9-4 =5 > 0.

1-2 ; 2[ oraluéa tTan/ly, c bl Tk10: -4=-4<0.

12 ;+oo[ oralic]cla tu$bal, cHunk) 3;-4 =5>0.

Oertak, ]-2 ;2[ oraHu(la8l Alytallar&ta X2 — 4 < 0

ya 2n:2 —8 < 0 len8$12Hkw uanoallannracll.

Jayob. 1-2 :2[. Y1111y

7.3.9-111801. X2+ 5x+ 6 > O

7.3.10-nwol. Ten§,$12Hklarrn 50nlar o~éa koTtamn”.
8)E ={ x /3,6 <x < 6}.

c)E ={ x/-83 <x <0 }.

7.3.11-11801. Ten”~rM kT x 8a blsballln yechbIn§:

y) 2ax + 3 > a+ 6x.

7.312-11801.Ten8§512Mkl1arnl 5onlar o'alcla Ko’r3auriy;
a)A ={x /x<-2};

y)A={x/ -7,1 <x <0,5} ;

b)A - {x/ x <5,2} ;

§A={x I/3<x<71}.

7.3.13-11801.Ten8512Hkn1 orallalar n3uléa yechbin§ ?

(x—3)(x2- 9)(x—2)> 0O

7.3.14-rrn$ol. YechbIn§: XxX—3 N N
X—2 ~
7.3.15 -1 1501. Ten8312HknN1 yechirw, ya 3on o’u”™a ko’r$alt§ ?

X2-2x-3
2 <0
- 3x + 2
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7.3.16-rwi801. Ten8512Hklarw yecbln§:

y Xr+2x + 3 A
{ >0

a) (-
X+ 9
6) ~ < O
X —4

7.3.17-nwol. Ten851rMkw yecbin8§ ya yechblrrt $onlar oulcla
la5yirlan§:

w) (- x — Xx+0,3)<5,8-(-x +0,6)
4 5 12 3

b) (0,4x - 2) - (1,5x+ 1) > 3,6 + (-4x - 0,8)

7.3.18-nwol. x24 3x + 10 < 0

x2—1
7.3.19-1111801. ¥Y3bbn — -—---- fopa sanéay Holclataniy slytal8a e™a
boYacH? x2+2

Mayruw Tn8labkaTtla8b ncHun cleba( 3ayoHan:

1. BIr notaymutn 1len851rMklarwng (IMI121) yecbltl ya (McHrkn)
yecbltlanlo’plarl éeb t1a 8a ayllacH?
Ten8 kucbH {en8812Hklar {a’rimun aylT§ ya 1TM501 kellinns§.
Ten”™ kncHH len8512Hklar Hadlcla8l binnchl leorernanHsbollan§.

4. Ten« kucHH len&51rMklar Haulcla8l lkkIMNchl {eoretaw ayHn§ ya
15bollans.

5. Ten8 kucHH len83lrHklar Haulcla8l uchblnchbl leoretat ayHn§ ya
15bollans.

6. Tenébl2lklarnl yecblsHnT® oraluylar nanHw LWsbunHMrwy .

3.3. Ten§ kucHH (en8latalar baullla leorewwalar
A8ar len8laralarw yecbl3b Kolalrl uarasak, v Holcla benl&an
len8lataw o0°218a wsbalan ancba 3ocMa boY8an len8latalar bllan
alrtasbllnb borartr. Bu BHT blr lolenglatanT8 yecbltlan (McM2lant)

w lop8uncba éayort ellrarwr. Bu alrtasbltsblarrn balansbcla blr len§
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kncln len8laTtalar H¥Vdag" WsHuncWalar ya leur kucWl len8latalar
Wau I¢a8l leoretalarclan royclalanartr.

bleoreta. Agar /(n) = A(x),xe X (1)len&larant§lkkalaslsri$>a
Hat, X E X uyrtnallarntg, barcHasMa Ta'no8a e8a bouY8an @{ x)
Tloclanl uo’3H3ak, nbolclaHosM boUY§an /(x) +<p(X) = A(x) + cp{x) x e /I
(2) len8lara benl8an /(n) = A(x),xe X, (1) len8lata8a len§ kucWur
boYacH.

2-leoreta. A8ar /(X) =pa(x), (3) len8latant§ I1kkala UBrwT
Hat barcHa xeJl uylyrallarcla nolka aylantaycH8an ya Ta 'no8a
e8a boY8an p(x) !(bclaS8a ko’paynrsak un Hobla HosM boY8an
O x)<p{x) = A(x) '<P(X) (4) len8lata ben‘l8an (3) len8lata8a len8§
Kuckhln boYacH.

IkklncH1 leoretant8 yoY~nllsHwa ocl rrsolw ko’nb clluanu.

7.3.20-rw 801

n VI19
F o e e = o0 len8lara benl8an bo4Y3rt. éasl:lab, nTN§

X+2 2-X 4-x2

atu'awsH 3oHasT! HOplb olarw?:

X+2o0 X p-2
X* -2

2—X ¢ 0 =>mxX ¢ 2 => &
\x ¢ 2

4-x20 0 (2—>x)(2+x)o0

EncH len8lataw taxra”an uulaarart2. Butng wucHun mt lkkala
O TO0TT 4-x2 8a ko'paylrarrdr. Hosl boY8an 12-6x+Xx2+4x+4-x2=0
len8lara benl8an len§lara8a len§ kncHH lenolara boYacH. bleoreta8a
asos3an 30écblasHiirsak -2x= -16 *en8lataw Ho3l yMartr. dertak,
len8lartatng yecbltlar lo’plarr T= {8}.

3-leoreta. A8ar (x) ml2{x)... (x) ~ocla blror X H!plarcla
anlulanan bo4Ysa, un Holcla MN{x) = M2(x)... M(x) =0 lew>lara
uylcla8l 1len8lartalarnt8 cHrymnk”~yaswa *en8 boYacH, ya'w
r{(4 =0V I2(x) = 0V..\V /(ar) = 0.

Masalan, (x-1)(x-2)(x-3)=0 1len8latar uuylcla8l clrynnkblyas!
bMan aHnasHMM3H T TKT. X —1=0y x -2 =0y x —3=0.

BosHlan84YcH 3tHaréa len8§latalar yecbllayol8ancla 1l1en§ kncHH

renélatralar Haslcla8l LsHuncbalarclan roycblanfraséan, ball anfnelk
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aralarrnrw, kotponemlan ya nalyalarl oaslcla8l bo”Yat3V Haulclag8l
Insnnclalar§a azoslanacH.

7.3.21-r7«0l1 Masalan, 4 | ~n+”~+1 | = 20 1len8larart yecHayHk.

Bn yeréa ko'payllycbllarclan blntn§ 1larklbicla notaywnrt
uaTtasbtouyéa. 8bunt8§ ncbun bat ko'payunart lkktc bl ko'payllYcbl§a

boyll, ~X+- +1 -5 8a eaa boYartr. Encll nota4wmt binnchbl
4

uo’sbMuycblwn” larklbléa yalllasHToséa, n 1 loplsH ucHun Y184nclclan

2X + 6
IkkTcbl UO3HMMYcbIT ayT3H kerak: — -— = 4:

Encl notalYut boUYtmYcb1r8 larklbléa uatasbayapll, 3bunt§
ncbun boYtnychbl uuylcla8l™a len8 2x+6=16; bunéan.

2x =16-6

2x =10

x = 10: 2

Xx=5

T lopl3abTunM TKT.

7.3.22-M1801. 7x-6=43 len8lata bta yechblt§a ea, x=7;

x2—6x+5=01englaTta lya 5 clan lboral lkkka yecblT§a e8a

7.3.23-W1801. (x+1)(x-1)(x—2)(x-3)=0 *en°latant§ [cllrlar FO’plarl
esa unylla8lcHacllr: T = {—1, 1, 2, 3}

7.3.24-nn8ol X2+4=0 len8latant8 yecbltlan bo’s KO’plat bosll
ylacH, cHunkl b lenglartat ras! sonf len8Mkka aylanura(ll8an blrona
bat bayluly 3on Tayu,g etas. 5(x-6)=5x-30 *enélarta e3a cbek512 Ko'p
yecblT8a e8a. bu len8§larart K lo’plarclan olr8an Har uanéay 3on ros!
3onf len8Mkka aylanfracH.

7.3.24-111801. K NTe, yanéay ulyrailcla 2x + 8= 12ya 5+ 2x + 3 = 12k
Ten8laralar o'raro len§ kucbH boYach?

Yecblsb: 2x+8 = 12 1len8larart ecblb, x Tn 8§ lopMN8an Ulytanr

5+2x+3 = 12k len8laracla8l x nT™ o‘rr8a s0’ylb, k nTe; ylyralrl
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aTtulayrrn?2:

k= 1 Pertak, k=1 boY*anéa berf™an len8laralaro'raro len”clucHmn
boYacH.

7.3.25-Ta3zala. A ya B $Habarlar orab1<3a8l taszola 120 k7. A sHalargan
B 3HaHar8a aylobus Jo'ma8arclan 15 171 ! keyT 3bu yo'nalisMa en8!l
aylotobll aytObuzéan 12 k1/30al kalla TerHk bMan )cynacii. En8M
aylOTobl aytobusckn 5 77w oldln enb kelllk En8M ayloTobll vya
aytobustw» le2H8lr lopTs.

YecW!5H. Aylobusrnng le2Mol (x-12) k1/30ar.

En8MN aytlOTtobMnt” lerlngl x kr/3oal.

120
Yen8M aylotobl 120 k1 Tasolfart --——- 3oaréa, ay”obus esa 3Hu
120
Tascllar --------- é——3oaMa boslb clacll
En&M aytlOTobM, 157TK ! KeyT )o’'nab, 51Tnl oW T enb keltan,

ya't 201 1 = —30a/ karT yauyl yo'lcla bo’18an. OerTak,

120 120 1
x-12 x “ 3

N yob. 60. k1/30al, 72. k1/30al.

Yorta tasHy
7.3.26-w11301. Ouylcla§l lert>latralar uil len§ kucbll ekanH&T1
1sboHans§.

0) 2X —1+x249 = 3x—6+ X~ +9Va2x —1= 3x —6;
b) (2x —1)(x2+ 9) = (3x —6)(x“49)ra2x —1= 3x —6

7.3.27-111801. Owylcla8l |kl o’r~arnycblH len8latalar |ullnt§, len§
KMCHIMM&1N! 13bollans:

a) x24-y2+ 6x = 8y —4 yax2+ y246x —8y+ 4 =0

b) X' —y-3+ 6x + 8 = 9x2 + 5x + 9yax® —y3+ x = 9x2 + 1;

7.3.28-11501. To’é’n lo’Lburcbakning yn2l 28 1 2 utrw, bir1otoT b
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T. Penteln 1Ta8a len«?
7.3.29-11801..pnylcla8llen8laralar |uln Ten» KncblHTN?

a) (x+4)(x-1)=5(x-1) ya x+4=5/

4 X2 2x3+ 1 2~

b)— r—- = — Na X = 2Xx +1;
X +3 4x -3

7.3.30-LU1801.. Ten«latalar len8 kncHM bo’18an (o’platw (opws§

a) (x-1)(x+3) =0yax- 2=0;b) 10x -2 =4\a5x—1=2

7.3.31-n11801. Ten&latalar baulaly 3onlar KO’plarréa len§ KNCbHrT? 5
50M1 bn 1len8latalarntg MNcHr! bo’laclimil?

X 6 - X 1
a) - =6+
X -5 X-5
b) B-X = 6(x-5) + 1
Ma$alalar:

7.3.32-ta8ala. Blr kM13Ma lkkrcblcla8l8a uara8ancla 5 1ko'p snyunalk
bor. Btncbl ~3H”~a 10 1kr, 1kkrcbl5lo,a 35 Mir yo”3H”™anéan keyT
| kktebl 1cl5Ma8l 3uyunuHk binncbiclaglclan 2 Tana ko'p boYcll. Oas*lab
blnnchbl 1cli5clayancka 3snyunukk bo'l8an? 1kkala ladbclaH a 11 a3l bo'Hb
uanckasnynuylk bo'1(M?

Yecblsk. 1) Btncbl lckkclax 1bor.

2) 1kkTchl laakcla (x+5) | bor.

3) Btnchbl laédkcla (x+10) | bo’lcH

4) 1kkTchbl 1cl8cla(x+5+35) 1bo’kl.

5) 1kkTchl 1cl15clad 3smuynuyHk btncbléa~éan lkk] Tana ko’p bo’1dl

Oervak:

2(x+10) = x+5+35.

x=20 WIr. OasHab blnnchbl 1cBkcla 20 Mir 3uynuyHkK bo’18an

lkkala lck8kcla baTtrasl bo’Hb, (x+10)+(x+5+35)=30+60=90 1kr
snyunalk boYck

Nayob. x =20 1 90 I.

7.3.33-taBala. A8ar Ikk! 3kakar orazlcla8l tasolat 1,8 3o0al boslb
oYaclngan aylobusnt§ lerM8l 9 k1/30a! osblrMsa, u kollla u 3kn Tasorau
1,5 30aMa boslb oYaek. Aylobustn§ cla5llabkl{erI~t1lopT§.
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7.3.34-rw$ol. BIr o'28armychbll len8lata ya utn8 yecbiru 1arl11m
ay!Ts.

Ten8laTtalaTtT& len8 kucHH bo'M3b 3barH uanéay?

7.3.35-w 181 TenMlatalarw yechbIns:

a)l3x + 37 = 15x - 24 ;

b)-2x + 21 = 14-30x;

y)(5-4%x) 4 + 2x = 34 ;

7.3.36 -1 180l.Ta §’'n tO,nburcbaknin8 ylw 2101 2 unt8 birlotorT

bT1. Penteiiu TTa8a l1en8?
May/vw Tr8(abkawla8b ncbun clebal 3ayoHan:

1. BlrnoTta4YuTtH len8laralan2;a preclka* $Hallcla lanfbenn§.

2. Blr notaYmtH 1len8lartalarnt® (M T) yechblrt ya (MNch2lan)
yecbltlan {o’plarun cleb 1Ta 8§ a ayllac/1?

3. Ten&lartant& arslawsH 3oHasE (notayutnté uabu! sfacH™an)
ya flytaman wny plart éeb wrtaga ayHlacH?

4. Terw, kncbll len8laralar 1a'nHT ayln& ya rm5ol kellnn§.
Ten§ kucbM len8laralar Veslcla&l binnchbl Feoretat lsbollans.
len8 kncHH len8latalar Haslda2l lkktcbl leoretat ayHne, ya
1$bollans.

7. 1l1len8 kucHH len&laralar Haslclaol ucbincbl leoretaTt ayHn8 ya
15bollans.

8. BIr notayutH 1len8latralart yechblrwt Hpl5SM boSdlcblanT
ayHns.

7.4-Tayxn: IKK10'2CA1LLIYCHIn TEHCbAMA YA
TEHC812blIKbAK

P(x,y)~0 ko ntT5Magllen8larta x yay orasl(lagl o 3M k1 lloclalaycll.
Bu To3MknT§ éraH§l <a;b> uilar tO’plariclan lboral bo4lb. x ya y
lartr o’Tu a a0’y™anéa P(a,b)=0 ko'ntsbéaé! K0’é’n 3onl lenallk HosM
bo ladl Har blr <a;b> nl lexi5Hkcla™ M(a;b) nuala oruyall l1a5YITlasb
TWU TKT. Bunéay nusblar lo'platl P(x,y)=0 len8lartant§ ~raii§l boUlb,
biror cbl2lsnl lasylrlaycll.

Ax+By+C-0 (1) ko’'ntaM a” 1len8lata blnnchbl éaralan Ikl
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no’talunTtl len8larta éeyHacll. (1) claA,B,C lar benl8an 3onlar bo’lMb x
ya y no’talurt)ar blsoblanacll. Mo'talutlarnTt§ clarala ko ’rsaHacblan
blr boY8aw wucHun len8lata btnchbl claralall ckylacl. o ~o0,b ~ o0
boYg8ancla (1 len8lara) cHekslr ko'p yechblT8a e™a boYacH, cHunkl
lenglataéa8l Ixlnyony no’talut x 8atayut bir Ulyta! benb lkktchl
notayut y 17 loplsl T TKT. Bu Wolcla cHek3lr ko’p no‘ra ’lutlar
W T lopBATU TKT.

Ax+ By+ c — O len&lara 10’8*n cblrluntg, nturty Ilen§lara5l
ckylacll ya buncla8l A, B, C benl8an 3orMarclr.

y —«kx+ b {en8lata HO’8’m cbhl2latn& burcHak koelllblenll
lenglatabl ckylMacl. y = b KO’é’n cblr*s Ox8a paral/leK x = a 10 °’6’n cblrls
Oy 8a paralle! bo’lacll

y -y = «(x- Nn;) benl8an M (x13¥,) nuyblan oUmnychbl 10°8'n

cbirls len8lara$l. — ~_ = ——— 1len8lara e3a, M (x }Jy]) yabl(x2y?2)
Yr~N2\ b - gl

nvulalarclan oYuychl KO’8’n cblrns len8latra5lcHr.

* _v.- 1w’é’n cbl21AMN1Né ke$talar bo’ykHa lenélarasl.
a b

Y= K™+ b} ya y - KX+ b2 (kkka 10’8’n cbl2lanT§ lenglarasl
boy51/M.
A8ar k -~ «xr boYsa, bn n>’8’n cbl2lalar o’raro parallel, a8ar

Kx- — - (kr kl=-X) boYsa. H0’8’n cblrnakr o’raro
perpencHkulyar boyacH.

Agar A™NX+BNY+Cl=0 ya O x+ B2y+ Q=0 len8§laralar bfan

lkkka 10°8’n chbirla benl8an boYsr.

TAx+ B.y+ C =0
pgpar 4 515{eta ya8ona yecblt§a e&a boYsa.
6 [/ix+ By+ C2=0

lO’é’n  cbl2lslar o’raro keslsbacll ya (x0y0 yecblTkr ke3l5blsH
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nuulast 18 koorc!walalandlr.

AlB2- A B 0 boYsa. 108 n cHI2lular albana ke8labacll.

A O ya A,(x.,,y,) mmcllalar benl8an boYsza, ular oraslcla™ tasola
INAl=a=7q(x1- x,)1+ (> - y2)" Tormmla yoréatMa HOpllacll.

0,(a;b) nual;aaylanart tarka?2l, A(x;y) nmyla aylanaclayo”an Ixnyony
nuura boYsa, aylanart ra'r/in”a asosan ya lkkkl nuyla oraslcla8l tasolart
LWplsb lortmlasl bo’ylcha

10, AN="(x-a)2+(y-b)2=] OXA |=/?, K-a): + (y-/>): =>

= K =>(x—a)2+(y —b)2=42

aylanant8 len&laraslcHr. a=0, b=0 boYsza, O! mmula koorcHnablar
bosbléa JoylasHacH. Detak, x2+y2=42 Ttarka2l koorcHnablar bosblcla
yow,an aylanarn len8laTtasl.

P(x,y)> 0, P(x,y) <0, P(x,y) <0, P(x,y)> 0,ko’nwsHcla8lleng512Mklar
X yay oraslcla8l To3M kT llfoclalaycll Bu to3Mknt” 8ra% 1 <a;b> Jullar
lo'plartclan lbora! blYMb, x ya y 1larnu o’rwu™a cloy&ancla benl8an
len8312Mkclan 10’84l 3onM len8s3l2Mk Hos/1 boYacll. Har bir <a;b> 71
lexl3Mkclaol M(a;b) nuulld oruyal lasylrlasb Tm TKT. Bunéay nwuuyblar
loplartr lasylrlak mcbun P(x,y)=0 len8laratn8 éra”~8‘ cbirllb,
CbI214N1Ng biror KD ToTéan IxMNyony nuullanlanacrll. Tanlan8an nuyarno;
koorclnalalan benlc,an len8512Mkka uyoylb KO’~'n yokl rk/lo’é’'nn»
leksbinlacll. A8ar KO’~’n 3onll 1en8512Hk HoslM boYsa 3HW nuula yol™an
loTton 1en851211knln8 yechblrt boYacll . A8ar noll’~n 3onl 1en8312Mk
Hosl boYsza 3Hu mmuta yol8an KO T1on 1len&512Mknt8 yechblrt boYray ,
cbirny, ajral8an 2- 1137 1en8312nknln” yechblrt boYacll.

Yo/nta tasby,

7.4.1-101801 (1 ; 5) ya (-2-; 7) uMHklar x+2y = 12 len§latan«
yecbltlan boYacHrr?

8anab ouUn&an JuWHklar len§latawn§ yechlirt bo'M3HL ucbun ur
lO’8§nlen8Hkka aylanHnsbl kerak.

Teksblnb ko’rsak (1; 5) uWMNk len§latarm 1+2x5=12 nokO’~’n
len8Mkka aylanllracH. 3etak, bwu )uiiHk len8laranlng yechblt!lan bo‘la
olraycH.

274



(-2 ; 7) InNINk e3a len8lataw 1 ’8’n len8Mkka aylanuracll. DeTak.
(-2 : 7) |vMMNk benl8an len§latanil§ ecHiiw bo' ladi

7.4.2- UN8ol. 2x - 3y > 6 len512Mknl 8ra/lk n3mbla yecbin§?

Yecbl3H : Bunt8 ucHun 2x - 3y = 6 len§larabl Hoclaloycbl 1cy8'n
cbl2ll cbirMacK. Bunt8 wcHun 10’8’n cbl2llnT§, koorc/lnala o's larln!
kesnyebl nuylalantn8 koorclrtalalan atylawb ulart Wlasblrtlacll.

1. A(3 ,0) \aB(0;-2) nualalar 1nlasHnrllb KO~ n cbl21y yasalachl.

2. Bu 10’8’n cbl2lytn§ IxMyony loTtotclan blua nuuyla lanlanacH.

3. Tanlan8an nuyla Tasalan 0(00) nT8 koorc/inalalan berMN™an
len8512Hkka soylb reksblrMacrll. nolo’8’n {en8512Hk Ho3lM bo4Y8at ucHun
3HM nuula yoHna”an KO T1on 3blnxlanacH. OeTak, 10'8’n cbl2ld aJralgan
leklsHkNT8 koorcHnara bosbl yoltra8an u 1371 benl8an ren8312Hknlng

yechbltlar nyplarw boYacrl.

7.4.3-nwol. (1 ;2) ya (2 ;5)]niiHklar5x-y = 3 len8larant§ yechlrr
boYa oblnw ?

7.4.4- 71801y > 7x - 3 {en312MkT §raHk wwlclayechbing§?.

7.4.5- wisol A(3;1), B(0;2), C(1;0,5) 3(-3;2) muulalaréan uyaysHan
33X+ 2 Y + 5 = 9 *en§lara blan benl§an 10’§’n cbl2lL| n3Méa yola</l.

7.4.6- 11B8ol. A(3;1), B(0;2), C(1;0,5) 0(-3;2) nualalarclan uay3s/lar!
2x + 7y < 7 1en8,512MNknT8§ yechblrt boYacH

7.4.7- rn18ol y < 5x -7 1len512Mkw SraHk wemlclayecbin§?

7.4.8- T11801. 2x+5y=11 cbl2lunT8 koorc/inala o’ylant kesnyebl
nuylalanntg§ koorcHnablan artyl!ang?
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7.4.9-nwol.y =-2x + 4 1en8MNkT «rank nanla yecbling?

7.4.10-nwol. 70"+ 3y +6 =10 ya x —2~ + 4 = 6 len8laralar blMan
lkkka Ne’8’m cbl/ns berM”™an boYst. 1/lar Har binwng wmsnela yollYchl
besblaéan nwualat artalan”. Ilkkalaslcla blr xIN koorclnawll nualalar
bort1?

7.4.11-rwzol. A{(2;7) ya A,(3;-5) nuuylalar benl«an boYsa, wular
orazkla8l Tasolfatr \\Ar\=a = "(x]-x2)2+{}\- &rtnla
yon3artlla lopry,?

7.4.12-rwi3o0l. 7x+y+3=12 KO’€’n cbl21CInT§ yecbltlanclan ayntlan
5x + 3y > 8 1en8512MknTt§ Hat yechbIrt blyM3bl ro’2,'run1?

Mayxut tnslabkartla$H ucbun cleba! 3aYoWlan:

1 lkklo’réarnychll len8lata cleb 1Ta”a aylfac?

2. 1kkl o’28armnychlll len8lartant8 yechIrT éeb rutapa aynlacll ya
bunéay len8laralar sanclay yecbllacH?

3. Koorclnala lexisl™Mcla lkklo'28arnychll len§lata §ra i §1lyasasH
bosytblant ayHn§ ya aszoslan§?

4. 1kkl o’28aruyYchllN1en§312Mk éeb 1Ta §a aylllacH?
1kkl o’r~armychlll 1en8312lk yechblrt cleb tTa”™a ayllacll ya
bunéay len8312Mklar uanéay yecbllacH?

6. Koorclnala 1lexisl8lcla 1kkl o’r*arnychblll  1en8312Mk 8ran&lr
yasasH bosytblanTt ayHn8 ya asoslan™?

4.1. Ten~latalar 515(eta$lw yecblsH nsmHan

Btncbl clara)aH lkklnotadutl len8latalar 315leta5l.

1kkl 0,28arnychbl(noTa4uT)N Iroclalarclan 1nxMNgan.

/(x.y) = e(xy) €y

len8Hk 1kkl notayuTtl 1len&larta éeylacll. (1) len8Mknl 10’8’n
len§MMkka aylaniirnychl barcba (a ; b) |uiMNklar benl§an 1kkl notayuntn
len8latatng yechbltlar {o’plartrn lasHkl uflacH.

B 128a 1kklla lkklmotaymuTl lenélara benl8an boUsT:

/,(x,y) = e.(xy) (2)

/2Axy) = €Ax,y) 3)

Bu HoWa (2) ya (3) len8Mklart blr yaunla yanoalanHruycbl

276



(a ; b)n(1Nklar 3bn k| len§laTtaéan WrM~an

515letanlng yecbltlan boYacll.
1)ning yecbltlanw lopl3HnT8 WrH usufan tayuic!

7.4.13-11801. Y3lbn

Yecbl3H. 1-u3nl. Al8ebralk L0’3bl3b n3ull.

a) 815letan]n” lkktchbl len™lataslnl-3 8a ko’pay”rarrnr:
|3x +4y =5
}—SX —6y= —12

b) lkkala len8Hklatl bacllab L0'3blb, rarur atafarru balararr2

y) y = 3,5 ekan8lw O parrtr.

8) berM™an $15letanTt8 lkkTcbl len§latasTl -2 8a ko'payiinb,
3o0'nra lkkala len8Mklart bacllab uo’3blb, rarnr atallarw balanb,

x = -3 ekanH8IMlwpartr. .layob. (-3 ; 3,5).

2-u8nl. O’'rt™a 4o’yl8b nsmH.

$13letant§ blna len8latraszlclan notaYmtéan b 717 bel8MNab, ut
5151etanlng lkkTc bl len8larasl8a yo’yarwr.

1-11801. ¥3bbu len8laralar 5151leta3tl yechIn§:

YechbI3H. y+5=1clany =1-5=-4. y=-4 Ulytart 5151etant§ blnnchl
lenglataslda8l y nte, o’rt§a uo’yarrr:
x2-4 = 8,
x- =12. Bunéan: x]= 21/3 x2= - 2°Y3
$151letawing yechbltlan. (—2n/3;—4) ya (2n/3;,—4) boYacrl.
5x-4y+2=0

515letranl yecblsH wucbun wunéasl
6x +2y -1 =0

151al8an blna 1englarart ajrallb oflb, bir no’ta 1untT lkKkTCchbl no’ra bl T
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orual bel§llab olarrn2;

6x +2y- 1=0

2y = 1- 6X

y nTt8 lopMN8an bu Ulytaubl 515*etant8 lkktchbl len8lara5l8a
uuyarwr.

bx- 2+ 12x+2=0
17x =0, x=0

x = 0 Ulytalnl 5x-~y+2=0 8auo’yarTtr, y=0,5 kellb cblsacll.

Oertak, benl8an 5151:etarrw, yechblrt (0;0,5) éan lboral ekan

3-n8ul. Craiik nsnl. Bta koorcllnalalar lekl5H§lcla 51$letatng. Har
blr {en8lata$178 8rafdA8tl cblrartr. Oraik (cbl2ls)larnt8 ke513bl5H
nMuylas1ning koorcHnablan berM™an $i$le TanTt8 yecbl T lan boYacH.

3Xx+4y =5

MaUunTtks H’8’n chblrlyrt yasasH wcHun unt§ lkkl nualastr§
koorclMnablant OplW yelarll. 8bunt§ ncbun 515letant§ birnchbl

len8§laraslclan x = 0 boYrancla y —1— boYacH; A(0; 1—)

2
Y = 0 bo leaclaesa x = \— boYacH ya’t B(\ —; 0)

ny
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OeTak, blnnchl len<2latama TO3 keluycl w0 ’~'n cbl2iu,
©1_) va (1_;0)nualalar o~al ovacH,

4 3

5bun8a o’xsbasH 5151:etatng lkkTcbl len8larasl8a 7103 keluychl
Ho’é’n chwy (0 ;2) ya (4 ;0) Ty bl ar oruai oYacll.

1kkalatlO'8'T1 cbl2lular (-3 ; 3.5) nuulacla keslsbac/l, ya'ws sbutk]{antg
-3 ya 3,5 koorclnablan benl8an 313letatn8 yecbltlan boYacH.

7.4.15-1M1801. (N3Hbu X—Y=5 1k notaUutH len~latant§ bir necbla
yecbltTlantlopT8?

Benl8an len8laraclan >*=n:-5 ekanlwtl Wparwr. x 8a wrH Ulynlllar
benb, nlar8a 103 y n18 Ulyrallanw anlylasak Ho3l boY8an Har bir
JUNIHK $HM len8latanT8 yechblrt boYacH:

x =0boUY3a,y =0-5=-5.Yechlt: (0 ;-5).

X = -2 boYsa, y = (-2)- 5 = -7. yecblt: (-2 ;-7).

x = 3 boYsa, y=3-5=-2. Yecbhlt:. (3 ;-2).

x = 10 boYza, y = 10-5 = 5. Yechblt:. (10 ;5) ya bakaro.

7.4.16-rrn8ol anTt8 uanéay ulyrancla

Xt+tay= 3
X-y =3

5zleta: a) cleksl2 ko’p yecbhblTra e™a ; b) ya8ona yecblt8a e8a
boYacH?

Yecblsb: a) A™ar 513letacla8l 1kkl lenélartartrw, blrl 1kkrcblslclan
kelb cblusa, ular 1en8 kucbl len8latalar birHb. cHek3l2 ko’pyechlT8a
e8a boYacH. Bunclay Hollla 1kklleng§laTta blna 10:8°’n cbl2la 7 MMbcla ylachl

.laYob: a = -Icla

8lsletaéal8l Ikktchl len8laraclan x = 3+y boYlb, bu u{ytaunn binnchl
len8laraéa™l x TM§ o’rmwa uo’yarTr:

x +ay = 3 =>3 +y+ay = 3. Bunclan:

y+ay=3-3=>y(l+a)=0 => a®-1 bo4Y3a, ya’'t y =0.

ntng 0 Ulytamnlx=3+y 8auo’yartr: x=3+0=3

Bu 313l:etatng§ yechbltl anTte, -1 clan bosbua Har yanclay Alytaiiéa
ya”~ona blYlMNb, x = 3,y = 0 boYacH, ya’w
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]Ja\ob: anT18 -1 clan bosbua Har yanéay ulytallcla yaSona
(3 ;0) yecblt§a e™a bo’ladl
7.4.17-111801. Nylrra51 10 §a*en§ boY8an |wiilklar 1o’plarlflloplnu..
Bunéay )u/lMklar necMa? Bu tmnosabaltm U ocbl oycbl lew>laTtar 1nrr8?
2x+3y =5
7.4.18-T1 1800 $Bsleta T yechbin™:
33X —2 —y
7.4.19-ta8ala. Karer A pn${anclan B pn5lan8a sarab p'na”artéan
40 7T ( KeyT 3HM yo’nal3sMa 71olOrM uay «kaler™a uara8ancla 6 kt1/
3oa! Mly rerMk bMan )o'nacll. MolOrM sayla, ka*erclan 10 TTM 1l kKeyT
B pn3lan8a enb borcll. A8ar prislanlar oaslcla™ tas3ola 90 Kk T bouYsa,
fa>us yakaleTr8 le2lwlr ropt™.
YecbIsH. 1) Kalernt8 le2N2l x k1/30a*.
2) Molorn uaylynlng lerli’™M y = (x+6) k1/30al.
3) Kaler 90 yau! yur™an.

* 90
4) MolOorn sayll} ~ yau! yur8an.

5). MolorH sayly 30 Twmn( kaT yauy! yoUcla bo’18an. 30 1 7 (0,530a0.
Bu talutollaréan loyclalarmb umykla8l 313letat WrarTr:

y=X+6
<90_90_1
X y 2

7.4.20-ta8ala. C)aaszlar(la umyonlar ya kaplarlar bor. 1l/larnt§
HaTtra31T™ bo3blant 307 35 1a oyoslaTtr§ BoT e3a 94 la (Malazéa
necbla smyon ya necbla kaplar bor?;

7.4.21-1111801 Tene;latalar 5131eT1a3778 yechltlar w’plartr 10pT8:

7.4.22-1111801. Tenélatalar §ra%lr cblri/:



7.4.23-nn$ol. Marka7l A(a;b) yaraufl K bo’~an aylanalenélara51rt
yorTé,, buncla

a) a=-4,b =0, K = 10; b)a=0,b=0. K =6.

7.4.24-111801. C>uylcla8llene.laralar bllan benl8an aylanatng rarkar!
ya raclunsbl FOpTS.

a) x2+y2+10x-6y=100;

b) X:+y:-4x-12y=24;

y) X'+y:+8x-8y+32=0;

8§) x-+y-+10x-6y=81,

7.4.25-1M11801. a) uylclaenm x2+y23x-6y-4=0; aylanacla ab515a51 4 8a
len§ bo‘18an nuublarTiO pT§.

b) uylcla8l x2+y23x-6y”~=0; aylanacla ab5l5a3l orciina{a8a len§
bo4§an nualalarw KO pPTS.

7.4.26-wl180l1.Ten8laranl yechbIn§:

6 2 7
X2-9 x2+4x x2+x-12
7.4.27-w 1801 Ten®,1latart yecbln™:

15 9 5

1 —

X~-4x-5 x(5-x) x“—4

Mayxut tn8laHkarla8b ncHun neba! sayolan:

Cbl215 1en8lata$l cleb11a §a ay'Vac3l?
To'8’n cll121unin8 yanéay len8laralan bor?
To'~'n  cbl2lylarnlng parallelHk ya perpencHkblyarlk s3HarHan
uanéay Hocblanacll?

4. To’8’n cbl2lylarnlng «ke51$blsb nuylaslt 1loplSH yo’Manw
Ko’rzalTs.

5. Aylanawn§ WrH len8laralanw ko'rsann”.
Aylana la’rllw ayl1rt87?

7. Aylana len8lartastl kellnb cblyansMa bu lalrlYan uanéay
royclalanllacll?

8. 1kl o’rarmyYchblll len8latalar 515leta3tl yechblzbnT§ S8ralik
naninw 1n3bunltng?
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4.2. Ten8latalarnlllo \alen88l12MklarrHNg
konyunnk(8ya8l \a </1/yunkblya8l

|l x+N\>0
\az + b2> 0O

Ko’nnl$Hclagl 515leta binncbl é&ara)al bir no’tablTH  Ikk|
len8512Mklarnt§ 515letasl é&eylacii. Ten&$l12Mklar $keta$ln yechblsH
ucbun Har blr 1en8512Mkr aloblcla ecblb, yecbltTlannt§ barcHasr
ntunrty 415111111 $lsleta yecblrt ucHun ofnacH.

Ta'mr./ (x,y) = (x,y)n/2(x,y) = da(x,y) ko’nweHéa”™ preclkallar

len8laTtalarning konymnk1l5lya8l1 yobl 515Tetabl éeylacll ya

\Mx,Y) = <PN1*,Y) (1)xablyoiiM!.
in y)=<2(<y)

Ta’nf8a asosan (1) rung yechbirrMan T = 7; o T28a leng-
Mabalan: 1.

MXx=6 r77= {2}

=>1 T = {2).
[n2-4 =0 [7>{-2;2}

Tamr. /,(x,y) >(ExXx,y)a/,(xX,7)> (X,y) KoTll5lasl
precHka™ar 1en85127 Klamng kominkl51yas1 yokl 3bleTas! ckyHacll ya
[7,(x y) > (\x Y)
< (2) kabl yorfacrl.
1/ 2(x,y)>"2(X,y)

Ta’'nMa asos3an (2) nT8 yecbltlan T = I, n T28a lens.
Mabalan:2.

2x <6 [T. =(o ;3)
=H

= nr, =(0;3)
x>0 [F2=(0;«>)
Ta'mr. /JIEwY)=P\0» V (X,¥)= (X,y) Ko'nT8Heasl
preclkallar len§kTakrnT§ clrymnkblyas! yok! birla$HTadl eyl BeH ya

LxXy)=%(Xy)

(3) kabl yorMacH.
r2(x,y) =p2(x,y)
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Ta’'nl8a asosan (3)wn§ yecblrw T - 7°8a lens.

Ma5alan:3. n'-2=0 7512}

(x-2)(x+ 3) = 0<=> <= {—3;2}.
A+ 3=0 2= {-3}

Ta'nr. N\ (x,y) > L, y)V/, (x,y) > (2(x,>) ko'ntsMan
preclka{lar 1en8$12Mklarwn2, cH2ymnkl$lyasl yokl birla$Hra$l (3eylacH ya
r(Xy)> <p.(x.y)

r2(x.y)> (2(x.,y)

Ta’'nf8a asosan (4)nin8yechbltl T-TA alens.
Ma$alan: 4.

(4) kab] yornawu.

x+3>0

Xx-2>0 rx > 2
(x-2)(x+3) > 0 <= Y.

X+3<0 | x<-3}

x-2<0

15x - 3> 1+ X

7.4.28-r1$01. 4 bu 515letacla8l Har blr 1en8512Mknl
[,3-18x < 4x-"0 r >

ecblb uylcla8l nalya8a eS8a boYartr ]r «:! $15letatn§ yechblrw
3 ' 2

X > — kellb cbluyacl. Cbunk) clan kana HaTtra $onlar beran 515*eTar

ua'noalanfracll. ,layob: x> 1,5

7.4.29-1U501. | x + ~X~ 3 > 0 kasr 1en§512Mknl yechblsH lalab
LILLInsan. [X'~2X+38

x2+2x-3 >0
Yecblsb oclaléa smylclagl 515letalar§a kellrHacH < yokl

X2—2x +8> 0
X 4-2x- 3<O0O
bn 515l.etalarnlng Har b T yana 5akklrla
X2- 2x+8<0

5151eTa8a kellnlacll bu e3a ancHa tasHauualll 1$H.
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Nuar —— ——-—" "X+ ~~> () ko’nwsHiiaw len§$l2Hklarw yecbl$H
(x+ 4)(x+ 3)(x-2)

lalab uyllnza yana Haw turakkablasHacH. $Huwn& wckun bunclay

Ko,rlni$H(1lag1l1lens8517.Mklar oclanla ora”™lar mn3ull bHan Val yllnacl.

r~)<° yo
IP\Xx,y)> O [P(x,y) >0

ko’'nt$Hcla8l $15letalar |kkl o’28armyYchIl leno512Hklar 515{eTa$l
ckylMacll. 11nin8yecbltl <a;b>]ullarlo'plarrclan lboralbo’Hb,xyay lart
o’rrn8a uo’y8ancla berl&an len8512Mklarnlng lkkalabl Hat 10'8’n 8onll
len8512Hk o511 ulli$hbl kerak. Mar bir <a;b> T 1eklSHkc3a™ M(a;b) nuura
oryaH 1a5ylrlaSb 11 Tk 7. Bunclay nuublar lo'plartt la5yirla$H ucHun
benl&an len8$12Mklart P(x,y)=0 len8lata ko'rlMi5bicla Voclalab Sraii§l
cbirlacl. Cl2lular lekl$MkT 30oHalar8a ayrala(. A)ra(N8an $oMalarclan
lkkalalen8512uknlsanoallartlra(lléan5oa5l benl8an51$letatn8yechlrt
boYacll. Tanlan&an nuc]lant« koorétalalan benl8an len8512Mklar8a
clo'y]lb 1o 8 n yoklnolo'«,‘nMN«l teksblrlach . A<*ar 10'§‘n 3onf 1en8512Mk
Ho$H boba 3Hu Tk}la yol8an 5oHa len2,512Hklar 515{eTa$178 yechlrT
b o'bl Kk A™ar nolo’8’n 3onM (en”~rk bo3l boba 5Hu nuura yol&an 3oHa
len8bl2Mklar 5151eTta51M1n8yechitl boYtaycl. DeTak, lkk| o’28arnychbln
len8512MNklar $1%*etab5172, yecbltlan leklSMkclacl cHeblr nuulalarnlng
TayunT blr U415rwt Mbclalar ekan.

b\x,y) > O
Y(OK1

r(x,y)>0 = P(x,y) <O

ko’nnl8beall biIHasHTa”a lkklo’r*arnyYchblH lené512Hklar birlag$Hras1
ckyfMacll. nTn§ yecHnT <a;b> Julllar 1lo’plarrclan Wiora! bo’Hb, x yay
lart o’rr8a uo’y8ancla benl8an len8$l2Hklarnt§ Hecb boYta”anck
bra$l 0°8'n 3onM 1en§512Mk Ho3M wull3bl kerak, deTak bunclay
len8512Mklar blrla$HTa57T8 yechbltlar lo’plarw lkkala 1en8312HknT§
HarTtra yecbltlan 10’plarw bodacl.

Yorwa Tta$by

7.4.30-nwol. Y3Hbn

x2+1 = 0O
X(x-\) =0

blHasHTaTtrw, yecbltlar (o’planmtloprTs§.
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x2+1=0 (lan x2= -1,

X(x-1)=0 clan x=0 ;x- 1=0, bunclan x =1

T= {0; 1;-(n/-1);(n/-1)}

T KO’plarwng +y4y-1 eletenu Ma¥¥YYy 3on eTas.
7.4.31-l11801. Ten8latalartn8 baululy yecbltlant KOpTS:
(3x-1)(x+2)(x-4) = 0.

Benl8an len§lartant§ yechblrt

3x-1 =0,

X+ 2=0,

X -4=0

3x-1=Q

X+2=0,
X—4 =0

bl[Has3bTta yechblrt blan blr x.
1

3x-1 (lan X~ —
3

x+2=0danx = -2
X -4 =0 cdanx = 4.

Jdayob. {“2;—;4}

7.4.32-1ll1801.Ten8larnalarm8 Haululy yecbltlanTtlopT§:

a) (x2- 9)(x-7)(x+1 = 0. ~Nyob. {-3 ;-I; 3;7}.

b) 2x(x+4) =3(x+4). N yob. {-4 ; 1,5}.

7.4.33-nn8ol. <3nylclae;Mart yecbln§ ya 3orlMar o’ulcla ko’r3aune,:

\X > 2 rx >5 I x<5
4o > 4 b)(*<-1 Y)1lx>-1O

3x-2~x-4 15x-3

7.4.34-nn8ol. Ten§lartart yechIn§: X+3 X~-9
7.4.35-ta8ala. A ya B BHabaHar ora51pa81 ta3ola 120 k7. A $baHarclan
B 3KaHar™a ay(obwu3 Jo’na8arnilclan 10 TTwmn ! keyln 3Hu yo’naHsMa en8rl

285



aMortobll aytObmzéan 12 k1/3oal kalla lerHk bllan ]0nacll, YenSI
aytloTobll aytObmzgan 101TMlol<lrellbkelcH.AyloTtobll yaaylobuswing
1erM81z (opLus.
7.4.36-1111801.
(2y = 4x + 2
\y =2x-2

Ten8laralar 5151elnabMIM uanoallanfrmychl 3oHaw 1opT8?
7.4.37-MN8o01.

y < 4x + 3

V< 3x —4

Ten8512Mklar 5151leta51M1M1 yanoallarmrnychl 3obat 1opT8?
7.4.38-11801. Ten851211klarnlng Sran§lw yasan8?

a) y>x+3;

b) y<x-4;

y) (x-6)+(y—5)<4

e) (x+1)+(y-3)>9;

B) (x—1)+(y+4)<4;

7.4.39-rn180l Ten8512UkKT yecbln» 2x:- 2x— 12 <0;
7.4.40-rn180l Tenglatalar 513letaslT «raiik nsnka yecbin”?

|3x+5V=26

[4x - 3y

1
a1

7.4.41-nn3ol. Ten8512Mklar 5151eta3lT §riik wmlclayecbin§?
[2x + 5y > 6
\3x-2y<5

Mayxnw Tns(abkatlasH uncbun geba* sayolan:

B Ir o‘28arnycbll len8512Hklar 313leTtabl cleb witaga ayllach?

2. 1kkl o'28armycblll 1en8312Mk 515letasl yechblrw cleb TTa8a
aylllacH ya bunclay len8512rklar 5151leta3l uanclay yecHMacrl?

3. Ten8latalarnt8§ konyunkblyas! (513leta3l) <8b wta”™a aylllacH
yaunntg§ yechblrt yanclay tOplfacH?
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4. Ten8lartalarTtt§ clrynnkblyas! (blHasbtaszO clebtta 8a ayribl|
\a nTrw, yechblrw uanéay HopMacl1?

5. Tené5l12Mklarnlng konyunkblyas! (51$leTta5l) cleb wtag8a aynbl)
yannt§ yecHnrn uanclay lopHacll?

6. Koorclnala !ekisl8lcla 1kkl o’28aruychblll len8$12M kT 8rasd8lk
mulclayecblsH bo3doblant ay (T8 ya aszoslané?

7. 1kl o'raruychlll 1en8512Mklar blrla$HTa3T1T8 yechlrt cleb

nHna8a aylllacl ya n uanclay ar*lanacH?
Mun8lauyll yecblsb ncbun nnso! ya ra8alalar

1- 17 180l wylclaéllarclan yaysfan lkklo’rarmycblH Vbéa bodacH:

a) 3x+5y-2 ; b) 2x+8y = 4;

y) 7(x+2)-42 ; 8) 42:7y = 3,6+12x;

6) 2(8-32x) - 3y;

2-l 1801 Cr2garnychltn”™ sanéay AlytailiclaloclaTa 'no8a e8a etas:

a-2X : b K- —; S #)5x-3; &) n/5x-10
)2x—3 )X -1x+\2 y) X + 2 ) )

3 -1 18ol.iroclante; arnulartsH 3oHast! 1opT§;

a)”™; b)2.+1 vy e N
X+4 X -4 VX-2

4-r78o01. x Ning uaniiay ylyrta(kla aywya* boyacrll:
a) (2x-1)2=2x-1;

5+4x n 5+x »
3 X - + 9 - =3x-9
5 5

5-nwol. Aytya*lartrl5boHan8§:
Q) X2+27-8x=27+x3x28x
y) (a;+b2 (x2+b2)=(ax+bx)2+(bx+ay)2

6-11801. C>uylcla8Marnt& yayslfan len8lata boYacH:
a) 19x+1=0; b) 3x28x-7;

y) 3.6x-34x=5; 8) 4x:6;
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4) 5x-2>5-2x; e) 13<29

K) 3—17=37—45;

7-wl80l. x =1 Mamnéa x = -1 Alytarlar 5x4- 17x~ +12 =0

lerwlataTtny yecbintn ekanH8IW x = 2 yax = 3 lar nnT§ yechbltlan
boYa olta3H81T1 koT$alns§.

8-11801. Ten8latalar 8l$le Ta 3778 yechbltlar lo'plarrmw KO pTS:

5x + 2y = 13 = 42
@) 2x4- 3y = 12 43y = 32
2Xx +y= -2 2y - x = 4
V) 3x+y=1 3Xx4y=5

9-111801 (-3 ;2) ya (0 ; 6,5)uMNklar 7x-2y=13 len§latanTt§ yechirr
boYa olacllinv?

10—+ 1801 Ten8latalar birla3HTa$T178 yecbltlar lo'plarwrnlopr&:

3x 44y = 18 2y = 42
) 2x + 5y = 16 )  axa-3y = 32
4X 4 By = -42 ly - 5x = 34
12x4-y = 24 %) 3x 47y =35
11-nn 801 Ten8812MMklar 8131leTa81Tng yechbltlar 1lo'’plarTtt KOpTS:
JAX + 2y > 12 [2y <42+ x
7X +3V<13 4%x-8 > 24
X+5=<-2y I12y-x <]4
V)
1x + 2y=>\5 9x + 5y > 15

12-111801. Ten8lartalar blrla3HTa3TT8 yecbltlar lo’plartr 1opT8:

X+ 4y = 16 2y = X 42
ﬂ) 2 _ b) —

X4y =6 X4y =3

X+ by= -2 -y - 5x =8
V) 2x+y= —4 9) 3x4y =5

13-nn8ol. Ten§812Hklar 5131eTta51T yechln§?
5-x 4x 4-1 X 42
4 3« 4
4x 6x4-2 6
> X —
13
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4.3. Mo(1nlH len8§$12Mklarw yecblsb bo’ykHa la\'8lyalar

A8ar 1en8312Mk ab$olylll cpytar bMan berM”™an bo'l$a. u Volcla

IXx <a
bl < a ko’'nT3H3M a bo'ba 815l1.etaclan; X \> a
yXx> -a

kKo'nw3b3Ma bolsa, blrla5Htra(lan nnt§ yecbltlan HOpMacrl.
X <-a
Puny lda™ ko’nni5115H(1a81 ren~512Mklar 5151:etasl bir o'r*arnycblH lkkl
1len8512MMk 51%letabl (3eyllacll:

(100 < 5100

1/ro0 < R2(x) L

(2 0)

El n >SN A

200 > g2(x) 4 2(x) > a2(x)
$15leracla8l lkkala len8$l2Hkrm Haw uvanoallanlnuycbl yecbltlar

lO’plartlen8512Mklar §1$1eta5718 yechltlar 1o’plart éeylacH.
Onylclaél ko'nw$H$Hcla81l birlas$binalar blr o’r*arnychbll len8$12Hklar

blrla$Kra51 (3eylacH:

N(X) < 5100 N00>51(x) (N TAX) <51(x) , N
/2(x) < a2(x) 4 /T (X) > p2(x) 42(x) > 52(x)

BlrlaSbracla8l lené512MklarnT§ HaTtra yecbltlan loYart
len8512Hklar birlata$lnt8 yecbltlar HO'plart éeylacl. Ten8$12Hklar
blHasHTa3tTe, ya 515letant8 yecbltlar 1lo’plart 1len§8 kucbH

len8512lMklar Haulcla8lleoretralarclan roycblatbh {oplacW.

Yorta ta$im|

7.4.42. Moclnllen8$12M kT yecbl 3blT nublayMl o’r8artns:
I5x2] > 10.

Yecblsb. |5%2] > 10,

"5n —2>10 5x > 12 X>24
5x - 2<-10 5x <-8 X <-1,6
~ yob -. ]-00; -1,6[n]2,4;+00]
7.4.43. Ten8512HkrH yecbIn§: |2-12\|<18.
n>-1—
2—12ar< 18 12n>-16 3
2-12n->-18 12n < 20

Yecbl3H:

X<-\—
3
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7.4.44. Ten85121)KT ecHnwy;

Ix-11< 5.

Yecbl3H. Ten8512MknT& cHap Li3rT x Har uyanéay bo’anga WNaT
Tunsbal berlb, n HecH uacHon Tanitiy(ya't -5)3onclan krcblk bo'la
olTaycll. OeTak. |7x-1] <-5 1en8312lKT 3onH  len<2,312MNkk<a
aylaniirnycH! Hasalsaly 3on Tay)uc! eTas.

3aYob: YecHnrn yo'y,.

7.4.45. Ten8512MNK yecHM3T:

3x-8> -1 3x > -1+8 3x>7 X >2—
YecblsH. => => 3
3x —8<1 3x < 1+8 3x <9
X <3
Ten8512MNknl barca Hasilly
$on'ar uanoallanurac!l. *yob. J-co;+co[.
7.4.46. YecblTlar l1o’plaTilt lopT§:

a) (3+2x) < 7x-2(x-8).

X > -7 - (
b) <x<12
) v e
X >9
X > -7
9<n<12 )
YecblzH: b) X <12 S 12) JT706;[9; 12[
n <12
X>9

[3x - 5> 23 - 4x
7.4.47. Ten8512HK1ar 5151eTa$lT yecHTS: \ ~~ ~ A

7.4.48.Ten8512MNklar blrlasTa3TT§ yecblTtlanT OpTe,:

> o0 X > -3 X 13
) 2xXx -3>x -1 b) x> 6
a X <-2 2Xx <3 E
4x +3> 8- X V) ) <7
x>5 3x < -2 X
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7.4.49. Teng512Hklar 5151eueSIM ya  birlaSbra5lrnm  op~Hpan
Foycblawb, uny len8512MKlarw yecbln§:

X +3
>

X-5

a) 0
2 =X

b) Musrauyl yecbl n"? ————— <0
4

Yecbl3H: a) A8ar ka3rTn8 Bural ya Ttaxra]] biIr xI {3Horall bo43a, u
Volcla ka$r Tu$bal boYacH. 8 bunS§a ko'ra:

X+3>0 'Ix > -3

x-5 >0 [x>5 X>5
]l =>

X+3<0 X < -3 X < —3

Xx-5<0 {x <5

,layob. ]1-o0; —-3[*]5; +ool[.

7.450. {-3;-2;-1;0; 1,2 ;3} O’plaTnT§ uay5l eletenllan n3Hbn

2(1-x)>5+3x l1len§512Hkn1n§ yecblrw boYacH.

Ko'rsalima. Benl8an HO’plaTt8a 1e813HM Har bir 3onw benl8an
1eno512MNkka s10’yHa. lek3blrarT2. A&ar 10°8n 3onlM 1en8512Mk Ho3lM boY3sa,
1 Holcla 3HM 3on 1en§512Hknln« yecblrT boYacH.

7.4.52. AwuylaTt3H 3o0Ha3wllopT8: —-———-
7.453. x nT§ Ixilyony salytallcla (x-3)(x-5)>(x-2)(x+3)-9x

1en8$12Mkntn§ 10’8 ’'n blyH3bluww ko’r3alTs.

X =7
7.4.54. Ten8512MNMkNT& yecHMnlar lo'plartrm lopTS§: >0
X2 +1

7.4.55. Ten8512MNkw yecblns§: ——<3
X -1

nx—2

4 + X

7.4.56. ArnuylarnsH 3oHasbl opTS§:
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Mwnztay I$b nclwn nwo! ya Tasablar

1 (Quylcla8l rens$l2Vklar 1en§ kucbinrn:
a) —, <3ya(x)<Jr+l)
X +1

b) 2x2+3x-19 > -7 ra 2x2+3x-12 > 0;
n o]
V) «*m- < 3 ya 13x-8 < 3(x-1)
x-1

y 2x+1 5x-3 .
) < \a (2x +1)<5x-3

3. Terno512MMknl yecbln§:
a) |05x-2| > 12.

b) |4,5x-2.2 |> 3.5.

V) |(8x-3)(2x+2) |> O;
c) | 12x-14] < 13;

e) |15x+13| > -17

2) |x-14] > 7;

4.Ar"law5H 50Ha$1lw{opT»:

a)-T— \  b) y/x{x-D); y) A=12;
V4 +x yIx+1

5. x 8a T3balln yecbIn™:

a) 2 +KX < K-0x;

b) ax+3 > 2x+7.
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6-Pnynan! ler312Mklar 515leta$l ya blrla$HTa$wiwg yecblTlar
o 'plarTrnlopT” ya ularn! §onlar o ~ ida Ko'rsamn”:
Br+10>0
[3x-6 <O
X>15
V> O
on--8>3-17n-
134.r-6ar> 21n+13

4++5<3 4x <5
N px354 B -4>6
7. 2x2+x+1< (2x+1)xx lené$i2lMknT8 yecblTlan bel3b KO'plaTclan

Mzora* ekanM~T Ko'r3alTs.
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YOXMA 18H "CH~N VAW ANT "AK”"AN 1HAMWABAK

Yananl-1

1 A -0y Son'ar Ne ’plarw. B -7 8a karrall nalllral Sonlar krplarT ,C -
4 &a karrall natral $onlar tO'plartT. (AMB)YC ,A1ABINC) 1lo’platlarw
K)pT8. 1/larT Elyer clMa8rarTabl yoréaT”a lasylrlab, xaraklerloychl
X055alannl ko‘r3allns.

2. X={0; 1;3;5;} yayY= {0; 6; 12; 15;} HO'plaTlar orasicla
boUa olaclll To$Ms! Juialklanw yo2T§ ya bu To3MNknTé LlyTtaf{lar
0’platint ar*lan8? MoslNkka uarata-farsbl To03MK “rafdw uunns.
By T03MK 1n'eKkllY. 3ureky yok! X to'plaTtw Y K'plat8a ak5lanlT3H
boYallrT?

3. AVBnC=>B 1081k Nortmnlarn§ cbinlk JaclyaHrn cblrT§

4. 32 1a o’umycblc3an 16 131 TareTanka”a, 19 la3l crrbek nHS8a
LN215ac11. 1kkala Man8a Haw ul2ismycbl o'anyclMar BoT uancba bo'lM3zbl
TUTKT? HecH bo'lTta8ancla bllas”®a M2Muycblla™-cbl?

5. .X= {0;3;6;9; 12} {crplarrrcla A(x) :"x 3on 6§,a karrall “ ya B(x): “x
30n 6 TN§ boUnycblsl precHkallar benl§an. A(x) ya B(x) preclfkallatTé
cbinHkK lo*plarlarlll Hataa A(x) ya B(x) precllkallar TplMkablya3TT?
cbinHK Kkr plarTT arc]lang ?

Yanan(- 2

1 Eyler 8ra%a ya OarTkon 8ra”8a 1 lNggan nwo! KekTnN§ ya
aso5lan§?

2. A:7111102 (D 3”7 vya B:"24 | 5"

Twuloba2alar TKON Konyun~yasl!, chrynntyas! ya
ekY1Yalen51lya51M1n§ cbinHk LilyTalTl lOpT§

3. M-nallral $onlar lo'plarTcla A- HOu nma(ural 3onlar 10’plarrn. B-30
30TTN8 bo’luycbllan lo’plarT. C- 21 3ornnT§ boYmycHMan lo'plarT
boYza a) (A11B) M C; b) N 11 B' M C wnyplatlartn§ lasybloycbl
3obalarrn $blnx blMan koT3alT§. Har bir bolal uclmn alobl8a cblrTa
cbirTs.

4. (/?,+ ,al”ebra Halua boYaclnTn? 3aYobln§i2w a3o5lans.

5. BosblanepcW Talewallka kuralclan konlekslval ya o’5*enSlY la'nl”
Lrlan8a rr3o! kelnnn§?
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Yanan 1-3

1 A(Xx): "x*3" B(x): "x-]nA $on" preclkal:lar benle,an. Bol pre(Mkarlar
Konymngslya5l ya ekY1lYalen3lyasTT8 cbinlMk lo’plaTlanrn MopT§

2 .A={5; 2; 7; 3; 6 }. B= {1; 4: 8} KyplaTtlar eletenllan orazlcla “kaiia
yok! 1en§” rrnosls: o'ratM”an. Bbl To3MkK §ra%ill uymnn&. Mos3lMknT§
aTubT3b 5obazl ya ulytallar lo'plart eleTeTlanT yorT8. Teskan
T03MK §ratAT umnng Bm To3MK 3urekny yok! MATK3T na! bo* lacTl?

3. Benl8an leoreTtalar8a le$kan, uarata-uar$bl. sbutn8clek sarata-
NansbN5/N8a  leskan leo'reTalart yo2TS§, wuaréan uaysHan yol&on
ekanl8imaTuylansg,?

1) a8ar 50MMAM8 yorbT noY bllan 1m8a$a, n bolclabwm 3on 5 8a boYTacH:

2) ro’TtbnT§ cHa”onalan o'raro perpenclkukar boYacH.

4. ¥YryOcMa 6 3euaT ya 50 5olcla{ bor. N6011(3 nsnl bllan bir seyan! ya
HO'r! 3ollalclan 1borat soroyblw LUR13b TUTKT?

5. A-25 nT§ boUuycHMNan 1o’plart B-5 8a karrall 3onlar to'plarw.

C- 25 clan k1cblk lou 3omlar KOplarT boYsa

a) (AmB)I*C; b) (AnB)uC 1lo'plarlart la3Ylrloycbl 5SobalarTt

§H(nxlab KoT3alT§ ya nlarnT§ xarakknstik xo$5a3lrnlopt§?

Yananl-4

1 CurnMa 27 1a blaba bor. Onrub lalabalanclamn 3arclor ya “~are”a
TuHarnnT 5aylasH usull necbla ekanH8L M aralan”?

2. A={1,3,5,-999} B={5,10,15,... 50} C={2, 8} boU3a A. B ya C
lomlaTtlaTT8 pekar! ko,payltablnln® kolle)lan m2unl8T! ar*lan&?
Bunclay korle]lar necbla.

3. Maletatik 1u$buncbalarnt§ umylcla kelllnl8an la'rllamnclan
yayslNanéa xalOlar bor? LiMarT WratT§?

1) Aylana™a urunTta (leb aylana8a nrmnuycbl n)’'§’n cbirlyua aylllac.

2) Ten& (owonH wcHburcHak éeb barcba loTonlan ya barcba
burcbaklanlen§ boY”an mncHburcbakka ayllacll.

3) HaTtTa burcMaklan ya HaTtTa lotonlan o’raro len§ boY8an
L'r burcbak kyaéra! tieyllacH

4. Cwylaél  precHkaHar  1tplkal5lya51l, ekY!Yalen$lyasl ya
(12yvn8§51ya51n1n§ ro51Mk 1o’plarTTlopTL,.

A (X) : "x<4, xeK" ya B (x) :"-3< X< 3
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5. M -“5clan 11 oacba nalllra! 50mlar to'platl(la “kioblk eTas"
Tunosaball *raiAT cblrT§ ya b Tnnosaba! ncbmnn uays! xo$salar oM
bo’M3blw anlulans.

Yananl-5

1 0=(Y,bl) Sralcla Y-Aeroporllar to’plailll. n- $artalyollarwn§ mcblb
c)o'nisH Hocli$alan konep cleb bel8Man§, ya 3Tnkx”an boYack™an §ra%a
T)501 KelUnn§?

2. A(x): "X-50M 3 8a karrall“ya B(x): “ x-30on 5 §a karrall“ precllkallan
benl§an. Bwu precHkallar konyun8$iyast ya cH2ymn§51ya5TT§ cbinlk
lo’plaTlanT aT9lans.

3. 0 nyldagl xo$$alar ora$lclan ~ay$™lan roTb wmcbun o’nnll.

a) burcbaklan ten§ b) FOToblan 1en8 V) (lo8onallan perpenclknlyar

8) burcbablan o4klr

1) lO'nburcbak; 2) paraleloératTnTo fgaybllan bun
xo55alarnT§ uay5l bin8a e8a bo'bl k

4. M={2, 3,5,8, 11} 1o’plarTtcla “kamna yoK[ Tunosaball 8raHn!
cM121M8 ya bn Tuno$abal nckvn say$!l xossabr o’nnH bo’H3blT aTylans.
bl WriAb Tnnosaball boYacArT?

5. KorcHnablar lekl15M8lcla P 3baklarT ya$ans§;, bmnga:

a) P={(x;y) Ix=4, y e K}

b) P={(x;y) |x e a, x<5};

Yanan! -6
1 Ownyéas! preclkallar konymn§5lya$l ya cH2ymn8§51ya5TT§ rosllk
lo'plarTT lopT§

N((ar)): "x < 54r 6 Nr ya B((x)):"- 4<x < 5xe 2"

2 X yaY KO'plaTtlarnT§ Jekar! Ko’paynmna51Ml koorcHnal:a lek15H§1cla
las5Yiriang buncla:

ax={-1; 1 4; 6}, ¥y={1:3;5};

b) X=[-4; 2], y={-2; 5, 7}

3. TopTe. a)C'jo . b A4, = y) C4[0 =,
8) Cejo , c) AG,;=

4. Pnyléa kellln18an l1a'nl'cla {a’ndarwycbl LW3HuncHa, ]J1n3 LW3HuncHa
ya turbaia3an Marurn aJravng: “uvcHburcHakTng IkkMaloTorn o,r*aanT
nmasbiarmnycbl ke$ta TN o’fa cbl2184Y cleylac/1
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5. 2«F\ Ko'nrusMast soniar KO'plart<3a dara]a8a ko4ansH, ern» kalla
mtnrny boYwuycblT 1opl3H, ko'pay”n3b, ayT3W ya bclTBH aTallan
al&ebralk atal boYaclrT? Jlayobln8i2T a3o3lan§?

Yanan(-7

1 Oradart ko'payTT3H atallw faoYlab, K3XK,, 03x03, 03X K,
8rafdarT HOpT8§? # o)

2. M= {1,2,3_ 30} 3onlar loplartcla A(x): “x * 7“ ya B(x): “ x * 8“
precHkallan benl8an Bmprecl‘IKaI7Iar 1rnplkaslya5] ya ekYlYalen5lyasltrii>
cbinHK KO’plaTtlanT aTuylans.

3. P- 1kk! xonall nalllral sonlar 1o’plarw, 5- barcHa 'oy, nalllral

3onlar lo'plarrd bo4sa, K=P n 3w pAT eletenllanw KOpT§?

a)21e R\b)32 €K c)) 7" K; e) 17 & K cleylaH10§en!LLU?

4. TeoreTayorT§ wmna3barl ya xmlosa Lil3tlar8a aaHne; HaTéa nn8a
AaraTta-uar3bl leoreTta ya leskan leoreta LUrT8§?

5 M -8 clan klcblk malural 3onlar 1o’plarTcla “karrall” Tuno3saball
8rata8iMNi cblrT§ ya by Tunosabal ncHun yays! xo3zalar o’nnH bo’M3blT
anlalans.

Yananl-8

1 A(X): “x-30on 4 8a karrall“ ya B(x): “ x —-3on 48 T1Tn§ boYnycbl31“
preclkallan berl&an Bu precHkaiAar TKorlan, )TplMka5lya51 ya
ekY1Yalenslya3lnlng cbinlk 1o’plaTlanT arncan’?

2. A-04K1r burcbakll ncHburcbaklar 1o’plarw B-1en§ yonll ncbburcHak
lO'plarT C-1en§ FOTonM wmcbburcHak 1lo’plarTt. Bu 1o’platlar ncbun Eyler
cMo8ratTalarT cblrT§ ya

(B W) IIC ya CTTANB 1o'platlarT 3bunblab ko’rsaHn§? Har bir
bola! ncbmn aloblcla cblrTa cblrT§?

3.M={2,4,7, 9, 12,15} HO’pblTéa “BoYunYcbl boHacH” Tnno3aball
«raiAw cblrT§ ya bu Tunosaba! ncbmn uay3l xos3alar o’nnfl belM3blT
aTtalan§?

4. Onylcla8l rasatlarclan necbT rayatlan uyaylar/lTaycl8an 3 xonall
3on W2I5HTNTKT.

a) 4,5,6,7,8 b) 2,4,6,8

5.0n>mcla8l |utlalarw yelarl1*, ,,rarur” 3o'rlanclan [oycblaTb
Haylaclan ALWNS:
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1) kasrwng§surall Taxrapclan Kk'blk bo'13a?bu kazno'n'n ka$r boYacH.
2) a™ar 30H 4 bo’Mn3a, b 3on 2 §a Haw bo'Tnacl.

2-yorTa 1$b yananClanclan natunalar

1-yanan(

1. H150blan8. a) 3425 x 1115 + 1345 = X8

b) 5738 x 348+17638=X6

2. 3HaHar 4la WTanclan w3HK/1 lop8an. BTncbl WTanga 3baar
barcHa aboll3T! 4/13 cp3rT yasbaycll, 1kktcbl51(la blnncbl uTan
aboH5T T 8§ 5/6 LJ15T18a 1<r§ bo’18an aboll. ucblncbl$ida blnncbl ya 2
- intan aloM$TT§ 4/11 U1I5rTma n?n™ bo‘18an aHoll, 10'MTcbl WTanéa
18TT§ aHoM yasHaycll. A8ar o'Macba 1 K1$bl 1 kunga 500 §raTT non
151e'Tol uMsa, WTannT§ barcHa aHolM$18a 3 kMn8a ~ancHa non Kerak

3. AyT3HT ba]arTascan:

a) 23544 - 17038: b) 25468 - 18532

ayTnalarnT§ 36 8a bo’MT3bl yokl bo’MnTa3M”w ko'r$arinsg.

4. Ten8laTtaT yecbln§?

5.2- KoTplek$ 50T N T8 §eoTeTK rasyilrt bl oycbl yeklorlartng
m2unligl, ya’t bm koTpleks 3onnT” Toc!nMlT KOpTE?
a) 2=51+7 b) 2 =41-6

2-yananl
1. X 1l top1ls.
a) 388~-121=111, b) 31x 13% =2+
2. Bullln notantiy $onlarrn bo'MnTa51 ra' M~clan MNoyclalatbh 15bollans.
18:3=6
3.A%ar a=2kKk boMs3a, n bolcla [a(a+2)] 8 w 15bollans.
4. Ten§laTaT yechbIn§.

5. A8Sar x=5.045034... ya y=1,034452... bo’1%a, n Holla bn $onlar
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KcrpaylTas5TT8 0. 0001 atyMk(la8l ok]nbly u4lyTalAT batcla

Ko'paylTanT§ ab3ab'v* xalO3bl topins.

3-yanan*

1 Bir 15bcbl "erter xo”allk clalablcla 5001. 1kkrcbl51(la e3a 6001
XoMamMK Har kmt 91, 1kktcH151 e3a 11 HKOnna

Ka/los3Hka bor. BTnchbl
KartOsHkaw 3onb wl8aracll. blecMa kunclan keylll Ferter xoN)allklar

éala51éa81 ~ol”an kallo$Hkalar 1en§ bo’[lMb siolacH.
2. W3oblan”®
B 12134 5-34 $*144=X1

a1201 ,+2122, *207, =X.
3. 997, 797, 397 Wb $onlar lo'plarw bo’ lacliam? Tek3blnn/?

4. H150blané r(21,85:43,7+8,5:3,4): 4,51:1- +1—
b 7 -1 5 21

5. 120,41207 307w (KarT bllan)5la rauarrn arM8lcla yaxilllan§

4-yanan(
1 8,15,22,29, .... anl'Tellk pro§re55lyant8 - ya (n+21)- HacllT ya
cla511abkl nla HaélnT8Y1°'1c115711 NepT§. OlMn8an nmalyaclan ten§Mk Kozl

alllin§ MaTclaren"Hk KO'§'nlM8iM TaleTank 1nclmkSlya namMa leksblring.

2 (Y/7<e N) (n3+5n) < 6 m 15bollans.
3. X3T wm2ouHkclagt “myonn® umylb ke(cM. 1TT§ bir TaMa 3akrasbl 2

T 8a, Anyonuwk! e3a 1| T 8a !en8. (Juyon 3 Tana 3akra8ancla Il 2 Tarla

3akraycH. Il unyonT “ancHa Taso{acla Anyib elaclT?
4. 1(oclaT ulyTaurn 1opTS8§.
4—T11-5-1--
4 ~ 3 4) 4
5. 402,30825130TT (oria84 bllam)6la rauarw anisM”ida yaxnilan®?

5-yanan*

1 Po’3bl3bT baJarTasclan:
a) 1872+23152; b)549+34722+8001

yww (WaTw§ 36 8a bo'HT3bl yokli boUTTa3M"T KOT3alT§.
2. Tausltol yonuTT yor T8 ya ungan lMNoyclalatb “my”clag® i{Htatarrnng

Ly TallanT bl3oblans:
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V) 37x42+37x36-78x27 €) 49x54-49x04+25x51

3. 205 wp olcba éaraxn ya 506 wp anlupnay<3an 11768 k8§ o!cba ya
unlvpnay lenb ollncll, 205 rup olcba (laraxin ya 130 1vp uplupnayclan
10640 k8§ olcHa ya ynlvpnay lenb oflncH. Blr 1up olcWa claraxmclan necba
K« olcba ya bir LUp uulvpnayclan necba kHoS§rat aulmpnay olTt8an?

4. H150blan§

1 2 1 8
(12—-10—) :38—+2—x18
9 5 2 9
5. ASar x=4,215601... ya y= 4,050527... boY3a , n bolcla bn 3onlar
y18'TcH5TTS8 umny! ya ynyon cbe8aralant HOpT8§

6 —yanarn!

1 Bulln noTtantiy 3oblart ko'payln3H uonublanw yo2T§. Larclan
lNoyclalawb umylcla8iarT bl3oblan”.

a) 6*47+6*53; b)5*(12+44); y) 62*103;

§) 249*250-250*251+251 *252-252*253+253*254-254*255;

2. Eyklcl a”onMTnéan [loy<3alawb, 5onlarTng en§ kalla wnturrny
boUnYChbI3LU! HOplrs§:

y) 2363 ya 8449; e) 793219 ya 13437.

3. Ko'p uayall wny aunl3bl8a uunkH8an xo”alk 12 kurcla
ba]lan5b mncbmnn buywn/iTa olc/l. Har kut 18b norTasbl 254 Ta«a 03blnb
baJar8at LW&yM xo”aHk 10 wkuncla balanb8Ta wuolta$clan balkl
nortaéan 42 la Ol layyorlacll. Xo']JaHK blIr kuncla yancHackn

15H layyorlaSan?

4. Bo’H3bT ba]artay umylcla8l oaclly kasHaréan uaysllan cbek$15

0’nH kasr*a aylat$blT aTtylay olasi2rr?
23 74 31 n 22

102’ 12’ 310" 352’ 312’
5.21= 5+81ya 2.,=-3+51 ko’Tplek5 $onlar ayTnasT! lOpT§?

7-yananl

1 Poyercl 639 KT TasolaTt Ms3oallla bo3»b 04i5bl kerak ecll

Tasolarrw, 2/3 Li3rTw bo3lb o'l8ancla 14 TTml 1o0'xlab wplcH. ]
KecblkTazHK ucbun ubl8an TasolaT sanclay {€2.NX bllan yunb 0Y415bl

Kerak?
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2. A8ar a=2k+1 boYsa, (a3 -a)*3 T I13bollans.
3. ATaHarw ba)ann§: a) 1220202,+352106 b) 1034x216<,

4. BoUl3HT balarTtay uuy ockly kasrlarclan uaysllan cbek313
o'nlM ka3r8aaylaws3blT Ko’rsaliing?

42 AL 230 1. 21
20’ 230° 29’ 100’ 312’

5. X =0,120321... yay = 2,20546... boY3a, bux 3onlar Ko'payl! Ta3TT8§
blnncbl ncblao’n 13Horas! KOpM3T.

8-yanan(
1 BoY13Hw balarTaS8an HolWa awslan§ ya bel§Mar yorclarwclayorT§?
a) 75x33x4; b)91356x1387; y)39x22x165 Ko'paylTalar

45 8a boYTacHrw?

2. <wyl(laop ketina-kellknT” i+ ya (n+1) - baclanT ya &asllabkl n
la Hactnin§ y  1ncW3il KOpT§ ya len§8HK bos3M uyllng OHn8an maluaw
TaleTallk Tclnk5lya nsunléa (o’é’nH”w leksblnns.

5; 15; 45; ...

3. gonlarw bkaeoslans:

a) 101 1011:w 41025

b) 3426w 1013014
4. ()lyTallt lopT8§ ?

( "

(0,08) + = :0,25): (0,12(3) +12,5 0,64
v b)

5. X =4,312302... yay = 2,206011... boY3za, aylrtatn§ brtnchl lO'Ta

o’nll 15Mora31l1opll3T.
9-yanan(

1. O'nMk 3anoy 513leTtabbla yorT§:

a) 2101014 y) 4213016 cl) 12012b

2. Oras!das! Tasola 206 KT boY8an 1kk! Joyclan Ikkr yelo3slpec!cbl bi—
bln8a uarab yoU&a cblucll. BTncbl yeloslpeclcbl bar 3 30alcla 30 KT éan.
IKKTCbI3le3a3bu yac™a 36 KT éan yo’ lywurcll. A«ar IKKincK! yelo3ipecicH!
brncbl3llan 3 30al kKeyT yoY”a cblysan bo4sa, wular vcbrasb”mnncba
necba klMoTeblan yo4 ynuwan?
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3. (Juylcas! 50nlarnT8 Clay$l bln 8 8a. 7 8a 13 83, 51 "a llaa
uplctaBl? bo'tacll:

21126, 4450, 72304, 47258, 525712, 635609

4. CHyTalT NepT§ ?

((0,8(8) - 0,4(6y): 1659:0,59

5. X = 5,206201... ya y = 2,205412... boY3a, bo’'lMnTanT§ bTnchbl
NckWao’nil 15Hora511opllsT.

3-yorTa 15Hyananllanclan natunalar
1-yanan(

1-Tabala, n2mnHs!l 35 3T boY”tan J1IB ke3Ta 3 boYakka bo’ln8an
bo'Tb , 1kk! cHelK] boYaklanTn§ o'nalan orasicla§l Tasola 22 5T.
0 'rlablcla8l ke3TanT§ nrunl™mT lopT8?

2-T1a8ala. PenTeln 7 3T. boY”an to'mburcHaknT§ bir KOTOT
m A8l uol8an KOTonlamclan To03 raylsSHcla 3T7T17,4TT, 5TT Kana
boUsa, nTn§ en8 kana ToToT MrunHAT NepT§8?

3-Ta8ala. 1kk! perpencHkulyar lekl3lbla yolllYcbl A ya B nuulalarclan
leki3lNklar ke3l5H8an t0’é'n cbl2iaua AC ya B3 perpencHkulyarlar
LU3bIrM”™an. A8ar AC =8, BO =9,C3 = 7 bo" 13a. AB Ke3TanT§ urmnHA”T
loplLI§?

4-T1a8ala. x NT§ cla3ay alyTtallcla ayTya! boYacll:

a) (5x-2)2=5x —2

b 2X— — +)— —=2x-5
X-5 X—5
5-wa8ala. OnyMa” 1en§312Mklar 5131eTa5TT§ yecblTlar 10’ plawllll
*opT§ ya mlart 3onlar o'slcla ko'r3alTs:
a3-|55x+ 10 > 3x - 10 I:>,)$XX>< %5
'm3X —6 < 2Xx + 3

2-yanan!
1-ta8ala. YTurwy mncH”a e8a bo48an AB ya AC nurlarnTt§ bincla kK
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la, 2-3Icla (k-1) la muuyla bel8Man8an . Bn- ucbl AC nurclagl nmylalarcla
, 2= ncbl esa AB nuréas! nuublarc3a boY8an barcHa kestalar 30T T
aTuylang

2-Ta$ala. To’§'m w'riburchMakTn« kaKa FOToT 17 o0a Yya
cMo’8onallanTné ke3lsbSan nudalaslclan kama KOTon8acHa Tasola 5 éa
ten§ boY3sa, KO’nburcHaknT§ ym21lIKOpT°?

3-Ta%ala.Pa20casgl nuuTaéan bluna 1ekl5Mkka perpencHkulyar ya
08'Ta oYkarM”an. Perpencllknlyar ya oe,Mna orasi(Jas! bwurcHak 30°
Perpenclkulyarnto w2unl§l 13 8a len§ boYs3a, 08’'TanT§ wurmnil2 T
FOpT»?

4-Ta8ala. (Juylda8ilar KO8’ nrTlek3blnng?

b) — :2-x5-<32-1- +2-x15; €) (- +1):4=(-+1):9
57 5 4 2 9 3 4

5. AtuylarnsH 3obasw OpTS:

aft & - o) P
n2x+7 (x-3)(x +5)
3-\ananl

1-ta%ala . 1kk! uo’3bT burchaklar aylrta5l 23° 8 Hu burcHaklaréan
kala51ML o pT§?

2-Ta3ala. Ow'Sonallan m2wunlsl 16 ya 12 bo4y”™an 10’8 ’n KO'nburcbak
lOTonlan o’MalanT WL3HMN3Man Ho3lM boY8antO’ nburcbak pentelnT
IOpT8?

3-1a8ala. ToTtow 12,5 bol8n rotb loTonlan 3bar 511118 wmnnacll.
8HarTn§ racHu3! 10 8a tON§ 5bar Tarka2ildan roTb KOkt3M§i8acHa TaBoTa
8 boYsa, rorbTn8 ynrbl OpT§ ?

4-T1a%ala. 1)3bbm HOn§lataT x 0'28arnycbl8a T3balan yecbIin§?

KX-2=K-6X

5-TaBala. Ten8312Hklar 515letasTl ya blHa3bTasbl Hpisbclan
loycblaTb, OnN8512HKT yecbIn§:

X-6
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4-yanan*

1-Tasala. JIBC burcMakTn” B wmcbiclan 5 1a nur oYkarT”. Bn nvrlar
HosM ur8an burcHaklartyo2T18.ABCburcbakbllanso'5blbbl3obla8ancla
Lar necTt?

2-Ta8ala. Oayanuy HO’'nburcbakTné bir burcba8! 45°. uyol8an 3ra
burcbaklan o'raro len§ bo4sa. o'nburclhak burcHaklant lopT§?

3-Tasala. A$051annT8§ raclw$lan 6 ya 10 «a, o'y, keanTnnT” balancll*l
13 §a lar> bo48an ke3lk konwu3 yon 51MNTT8 yurbl NepT§?

4-Ta3ala. Y3Hbu {en8laTtanT§ yecblT!ar lo’platTtl n>pT8!

52~ N 0)
2x-\ 4.r-1 27 2x2-5x+2
5-Tazala. [y <x+2

[y <5x-4

Tené312Mklar 515(eTasllMill yanoallaTnuyYcbl 3oHaT 1opT§?

5-yanat

1-Ta8ala. 1KKL 10’8 'n cbl2iaTn§ ke315H13H1(lan bosl bol8an s0’3HW
burcMaklarnino aytnas! 36°éalen§. 5bn burcbaklarclan kicbl §1T opT§?

2-Taszala. A$o$ aybla3TTé mrunfa 10 boY”an 3lnclTT8yon 511
yoyl8ancla ya50YcbI31l Ho3lM boY8an to'nburcHak clflo’~onall bllan 30° U
burcbak lasbkll uflacll. 5Wn(1rTng yon $u111111 O pT8?

3-Tasala. Aylana8a I1cHkl cbirM”an Twunla2at oll]burciAakTng
loToT 8 8a lené boYsa, 3bum aylanatn” raclumsbl lopT§?

4-Tazala. bl$bbu

x(x-1) =0
blHasHTaTrH* yecblTlar 10'plarTT NepT§

5-Tazala. COuyl(3a81 {en”aTa bHan benl8an aylanaTtn§, Tarkarl ya
racfnaT! 1opT§. m2 +y2-4x-\2y = 24
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6-\ananl

1-Tasala. 1kl parallel KO*§'n cblr*arw wcbincbl3! ke3)b oY8ancla
HoslM bo'l8an icHkK! bir toTonl burcHaklarclan bin IkKkTcbl3klan 5 Tarla
kala. $Hn burcbaklaréan kobl§1T 1opT§?

2-Ta8ala. To'mburchaknT” burcHaklan kaKaH§! 1,6,4,7 3oblanua
propor3t’nal boYsa, 4 3onwa proporst’nal bo’18an burchagiiNepT§?

3-Ta$ala. Ka(Hu5lan 4, 5 ya 8 bo'l8an Telal 3barlar ennHb blVa 3bar
umylc. 8 Hu 3bar ba)nHw lopT8?

4-Taszala. Couyldas! len851211klar blHa3bTa3TTé  yecblTlar

KO’plaTilM KOpT§ ya ulart 3onlar KO’'r3alT§:
4X+3>5
) bx-1<6

5-Ta$ala. Cwuylcla8l len§laTa blMan berWan aylanaww> Tarkar! ya
racfmsbl 10pT§. X:—4x+4+y-+6x+9=81

7-\arnanl

1-Ta3ala. Ten§ yonll ucbburcbakrun” ucblictag! burcbag! 90° ~a Lens.
A303ldas!l bwurcbaklanTng blsekln3alan ke3l5bisbiclan bo3ll bo 18an
oUKn burcbakw lopT8?

2-Tasala Totonlan 45 3T7. ya 53T. boY”an 10'8’n KO tiburcbakka
(en”go3H boM”an kyac!ral O Tow T 1opT§*?

3-Ta3ala. Mullarat mncbburcHak {ekK15VB1 racHu3! 6 §a len§, bo'l8an
3bart wucHburchak lotonlan 3Mar”a unn8an bolcla kesacH. MwuniaraT
ucbburcbaknT”® penTtew 24 “a *en§ boMsa, ncHburchak 1eki3Hs! 3Har
Tarka2léan uancHa Tasolaéa ekanlwliy NepT§?

4-Taszala. Ten§8312Hkw 3onlar o ‘ukla ko'r3alTs.

a) A={x/2<x< 2—} b)E = {x/x>-2-}
5 5

[5x+3y = 7
5-T1a3ala. Y3Hbu < 313leTanT8 yecblTlanT lopT8§.
[2x+y = 4
8-—\anant

1-Tazala. To‘§8'm burcHakll, KKblk Kalem AB=3 bo 18n ABC
ncHburchak yaszan8. Bu ncHburchak BC §ipolenmn2asl 372, karellya KKblk
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kalel! 130=3 boY”an yan«! OBC 10‘8'n burcbakll ncHburcHak yasan». Bu
OBC t0’é’n burcHakM mncHburcHak 3C §|poTenn2as!l nrunH W loplnA.?

2-Ta%ala. To’'riburcHaknT§ bIr cHo'*onaM, nt penTteln 23 ya 17
boU8an IkkMa ncbburcHakka ajratacl. ToTiburcHaknT§ pentetiy 28 8a
len8§ boYsa, oUkarM8an cllo’~onall urunM”T 1opT§8?

3-Ta%ala. A303TTAToToT 68alen§ boU§an TuTaratT ollUbmrcHakrl
plrarTtclanTtg8 yon flrrasl 10 8a len8 boYsa. plrartclanT§ toYa 3MHT
lopT§?

4-Ta$ala. Ten8512MkT 3on'ar o'uMa ko'r3alTrs.

a)E = {X 6 K,2< X< 54}
5-T1aszala. Ten2,latalar Hauyjuly 3onlar lo'plartcla len§ kmcHMrw? 5
30T bu len8laTalaTT8 \N\OT boYacHrT?

a)y-—" =6 +—"—; b 6-x=6(x-5)+L
x-3 x-3

Tes! 1op8biltfiaricaan natunalar. 1-(esl

1TeoretanT§ WrlU3bl necba ylarclan tbora{
A. 31a B. 21a C. 41a 0 51a
2. TeoreTaTn§ 3Hart4 ya xnloszas] o'rT alTasH3a, benl8an {eoreta”a
wi3baran uarnclay leoreta Ho3ll boYacH.
A. Charata-uarsbl leoreta Hosll boYacH
B. Te3kan leoreta Hosll boYacll
C TeoreTa la'n *a aylanacll
O TeoreTa ak3tworna”a aylanacH
3. Oay31l bln 2 o’nnH precHka! boYacH?
27 25
A x =-2 B. x+— C.y+— O. x+5_y=48
3X X
4. Benl8an 3onnT§ rauarrfar yi"41117151 X 8a boYT3a, 1 Holéa 3Hm
50nTN& 0*21 MNaT X 8a boYTacll. ImTlaéasl X §a uaysl3on 10 ’'~'n KelacH.
A. 4 B. 7 C.3 0.6
5. 2 1a A ya B TuloHa2alart Kya” bo8loycblsl bllan bo§lab Hosll
allinSan TuloHara T Ta cleb alalaclT?
A. TbloVara 1TpHka3slyasl B. Tnlobara ekYlYalenslyasl
C. TnloHaralar konymn83slyasl 0. MunloHara Tkon
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6. blITurwyMNk kyantoOn yanéay bel«! bllan bel§Maracl1?

A A B. n C. 3 3V

7. (Mnyran preckallT? roslik lo’ptarTrn PpT&.
"x <4, 16 N

A. {3,2,1}

B. {1,0-1,-2,-3}

C. {~1,-2,—3,-4}

p. {5.6.7.8.9}

[ee]

. Ko3* Tuloba2alart aniylan§
4 - wb so11

. 0,2 ebl

23>-3:

. ro3! Tnloba2a yo'y,

oo w>

MunloHaxalar konymnn”-yasrtTa, belM51
A

O Ow >» ©

.V

0
.Y
10. Orwuppalasblar 3onTMop”b ForTniasT 1 anlalang

A. A ={n-K) =K C. Ck= — Bb.Pn=n\
(N—)\\

11. CHekH l1lo’plaTw awylang

A. {1,0,2,3.} B. ewWs<30 C. N 3 {X/X<=nxms }

12. nU1)=7,n(B) =3 boysza N(AxB) T 10pT§

A 30 B72 C40 321

13. To'plaTtlar ke513bTastl topT8§ {4,5,6,...25} ya

{10,20.30,40}

A. {4,5,6,....25} B. {10,15,20,25} C. {10,20} 0. {20,30,40}
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14. A8ar A 413111 lo‘plaTt B ya B 41317 lo'plat A bo'l3a. Aya B
lo'plaTtlar uanclay TnnosabaKk bo'lac/1?

A. niar o'xaro lem B. biriasbTasl

C. wsin O. 10 "1cMruycbl

15, N311-31 3onlar HKO’plaTtTT8 bulln 3onlar K'plarT8acHa
W'1dwyclBL yanclay 3onlarclan lasHkI1 top~an?

A. barcla Tantiy 3onlar

B. xaulsaly 3onlar ya no’l

C. barcba Tantiy buivn 3onlar ya no'l

O. rasio'nal 3onlar ya o'l

16.1k11burcHaklar 1o’plarTw Aay3i]ayobcla5lnlilar«,alo’§ ' n a)rall~an?

A. 1en8 loTonfl, KO’§ nburcbakW, yoy  burcbakll

B. 10’§'n burcHaH, ncburcHaxm1, 90°

C. 10’&n burcbakll, 1en§ LWTonH, len§ yonll

P. (o’B’nburcbakll, o'lknburcHak, oYtasburcHakr

17. 3,5,7,9 rasarlanclan [loycblaTb )kk! xomall 3onlarclan necbla
111213b T TKT? Kauatlan saylarfTaycll8an

A. 121a B 181la C. Cbekasl2 3. 16 Ta

18. 4,56 rauatlarclan lNoyclalawb neclila 3 xonaH 3omn 111213H TUTKT?
Kauatlan saylanlTayc%an

A. 71a B. 27 1a C. 61a 3.5 1a

19. 1 cbl eletenll A§a ya 2 cbl eleTenll B O’plaT§a 1e§13bll JuiAMKlar
lo’plaTlan bu 1lo’platlartné&.....8eyllac/1?

A. korle] B. ke515HTa3l

C. blrlasHrasl 3. clekar! ko’paylTtasl

20. O'nblasbn -n3blarcla8l Har bir “wppa bir-bT bllan wTa3l bllan

lary, yllacH?

A. yokl eletenll yokl eletenlnT8 o’rT bllan

B. KaT I(la blna eleTenia blMan

C. eletenlnt§o’rT blan

O. Tara ylraycH

21. Buwlvn notaniay 3onlar l1lo’plarTcla “len8Mk” TunosabalT

xo33alanT aTtalang§?

A. Kefleksly, aniaseTTe MK B. 51TTelnk, kanrlly

C. Kellek3ly, 3eTTeTK, lramn2lity 3. K.efekaly, tran2 Ly

22. A8ar B to’plaTtTn§ Har bir eletenn A 1lo’plaTwn§ Haw eletenll
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boYsza. B lo*plaTt /1 lo‘plaTnT§ ...boYacH

A Ke$l$HTa3l B. blrlasHTa51

C ayn'ta$l 3. (31 lo'plarT
23. MbloMara ko’r3all®an yatOrwiopTa,

A. 2x2+x2+$1TH-28 B.y=5x+3
C. 32->961 O. 5Mx+co$x

24, A={5,10,15,20}y B={1,3,5,7,9,11} Tlo'plarlar Ke3l$liTas!

Ko'rsani8am yator wopT§

A. {5,10,15,20} B. {5} C. {1.2.3} 0. {5,10,15}

25. 1kkma A ya B TwuloHa2alarw *“yok!™ boé'loycbl3! bllan bo*Yab
Ho3lM uylln”an Tblobara nuna cleb alalacH

A. Tunloba2alar konymn§5lya51 B. TbloWara nnpikaslyas!

C. Tunloba2alar clM2ymn8k5lyasl O. TbloHara ekylyalen3slya8l

26. (}lyTallan rosl boY8an Twloba2alarrn bel§Mang

A.1p25=5 B 41 =2x2,1 C |6l=-6 0.-0,1243 1e K

27 .1 KO’'pkTN™Mé o'raro Tnnosabanéa necHla tdl birM3sbl TUTKT

A. 6 la B. 41a C 31a O 31la

28. OuyEclag! precHkallarning rosllk 10’ plartiw ropTh.

I(x): “3<x<8", x€2

A, {1,2..} B. {-3-2-1,4,5}

C. {3,45,6,7,8} 3. {456,7,8}

29. ("wyldas! TbloHaranT” 1nkorinl lopT&. 1530T 38a ya 5&a

boYTaclh

A. 1530w 38a ya 58a boUTTaycH

B. 1530w 38a ya 5"a bo4Tuchbl eTas

C. 1530T 48a ya 68a boYTacl

0. 15301 38a boYTTaych

30. OurnbnT§ barcHalalabalan Ta’ruraéa blyHsbcl. bis3Hbu rTMoHara
TKonN uay3!l]ayobcla 10°’8'n kKoT3aH18an

A. 8nrnbnT§ ba'21lalabalan T a’ruraoa uarmasbcll

B. 8nrnbnT§ blrola lalaba3l Ta'rnra”a yatasHTacll

C. 8urnHTN§ barcba lalabalan Ta’rma8a yartasHcH

O. Surmbwng blna lalaba3l Ta'rmraéa boYycH

31. 8TlWast 70 o'amycblTn§ 43 11 w8Hr viHw 39 1a31 nerws MAHT

oT”anacll.1kK! 111N o'r8annyYcbl o ’unycblNar necMa

A. 62 B. 28 C. 12 0. 34

309



32. To’~n Twnlobazalarni koT3allng

A. barcHa 3oblar 58a karrall

B. Terak, 8Mo3, Ta]JnuTol, Teyall claraxllar

C. 1xiayony O ‘'8'n 10’ nburcHakning cHo8onallan o ‘2aro len§

0. 20clan kicblk 3onlar- MaTtTas! bodTnycbl

33. (10>5)N(1()<30) TnloHarawn« say3! atall ko'r3aH18an

A. MunloHara Konymnnkslyasl B Ko3! ya yolo/ on TuloHar.a

C. yol8 on ya ros! TbloHara 0. MbloMara c/ynngkalyast

34. ABC3 twYuburchak rotb Haw Ne’§’'m kIFmburcHak baT boYa
oHnayc/1. .lUnr/latno, Tkon KO’8§‘n koT3all”an JayobT KOpT§

A. ABCO loT!lburchak rorb Haw LW’'§’n 0 ’nburcHak Haw bo’1a olacll

B. ABC3 loTiburcMak rotb baTt lo'riburcHak Nat boYa olTtaycll

C. ABCO 10’8'n w'nburcHak rotb bo'M3bl TMTKT

0. ABC?3 1oYi:burchak roTb Haw KY iAburcHak HaT boYa olacH

35. Aynan cbln Nonnulalar.....cleyllacH

A. To3MkK B. refleks C. la/lolo§lya 3. precHka*

36. Benl°an TwuloHa2alarTt 1kkala3l Hat cbln boY8anéa8Tta cHT,
uol8an bollarclayol§:on boY8an Tulobaza§a__ cleyllac

A. TnloHara cl'kymnng§kslyas! B. TnloHara iTplfka3slyasl

C. TnloHaralar konymnn”~yas! 0. ekYlYya]en5lyasl

37 Benl8an TwuloMa2alarnTe; |kkalasl Hat yol§on boY”anpga’Ta
y018 on uol8an Hollarcla cHT boY&an nulloMara”a..... ckyllac/l

A. TnloHaralar konyun§slyast B. TnioHa2alar 1tplkaslyaS1l

C. TunioHa2alarning cr2ymn2;k51yas1 O. TuloHa2alar ekylyalenH

38 Benl8an TwmloHa2alarclan 1kkala3!l cbln boY8ancla ya lkkala3l HaT
yol§'on boY8ancla cHT ulytal uabu! uyMuycbl Tnloa2a8a ... geyllac

A. TuloHa2alar konymn85lyasl B. TuloHa2alar ekY1Yalenslyas!

C. TnloHaralar 1tplika5lyasl 3. TnloHaralar (H2ymnn§kslyas]

39. To’plaTTn§ benl3H mn3ulan neckia

A. 41a B. cHeks12 ko'p  C. 21a 0. 31a

40. Asar A={a,%,p,1} B=4{a,1,/,b} boysza, C ={a( lo’plaTt TTa
éeb ablacH

A. ulsr B. Ke3i3HTa C. B1lrlk 3. aynsH

41. AS8ar lO'plat A yokl B 1lo'plarlar8a le§13HM eleTeTrlarwng
MaTtTas]Mio’r icbl§a ol3a,bunclay 1o'plaT.............. (3eyllach

A. A13T B B. Ob'eky
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C- A ya B teyplaTlar birtasHTas$t O. KO'plaTlar ke515bta51

42. A-bIr xonall soniar ya 8 -)ulA $onlar 1o’plaTlannT§ ke$l5HTa5T1
opTS§

A. {2,4,6,8} B. {1,2,3} c. {2m} 0. {3/?%}

43. A —{3,4,5} B = {<~c} lo'platlarclekallko‘pa>lTa51clasl
Kornylar urnnlf”T 1opT§

A. 6 B.3 C.2 a 10
44, KolleTtnT ynyyalll bo'lTa8an lo'platT lopT&
A. K B. [0,1] C. [5.6] 3 {1,2,3,4..1}

45. Nelmral 5S0nlar 1l1o’plarwnT§ bulln 3onlar wyplarT8acba
10'1crmnycbbl uanpgay S0mlarclan LLUsbkI Top6aH

A. Hauiuly sonlar ya no'l B. rastona $onlar

C.barcHa Taniiy bulln 50nlar ya no'l O. bulln 50nlar

46. A-ralural $onlar 1o’plarrn. B-78a karrall malvral $onlar HO’plarw
boYsa, anyl(as!l yorunylarclan yay3slan 10’é’n

A. 84e ANB B. 70e 1\ C. 56 € ANB 0. 27e ANB

47.(3wnylcag! KlabS5MnkaSlyalar 10°8'nrw? 1) burcHaklar KO‘plart oYUklr
ya oHwas burcbaklar LJI5T 1o’plaTtlan8a boYTacll. 2) Parallelo8ratTtlar
wrplarmia 10°8'n burcbaklar, roTblar ya kyagraHar yl$t lo'platlan8a
bo’ Mnac!!

A. 2-10'§’n B. 1Haw 2 Haw noto’§’'n

C. 1Haw 2 Haw 10°8’n O. blo’8'n

48. 8 1lclasl 50 o'anycblrnng 35 tagt T8Mr vAHT 29 *asl nerT3 LUnH
oT”anacH. 1kK! Ww ot anunycbl o’unycbllar neclua

A. 14 B. 28 C. 62 0.40

49. Cruppaéa 25 lalaba bo’lb, ularclan 18 1861 TaleTanka8a, 15 la$l
aclablyol8a Li21sacll. $bm 1kk! (an8a A2iyunychbliar 3ow necbla

A. 15 B .18 C. 33 0.25

50. 1cbl eleTtenun A *o'plaT8a ya 2 cbl eleTten{l B KO’plaT8a 1e815Hr
wlrNlklar 1o’plaTlan bu 1o’plaTlanHns..... cleyllacll

A.Ke515bTa51 B. clekall ko’ payiinas!

C. blIrlabHTa51 O. Eyler ko'payllna

51. Oekar! Ko'paylTa xo5%alan yays$! Jayob(la10’8'n ko'r3all”~an

A. Tau$iTo! B.o’'nn abnasbln3H C a5$051yal:lYHKk  O. §raK

52. 0 'nnta$m T 5blarclagl Har bir §ruppa bir-bT bllan ruta51 bllan
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Mara Miae™

A. eletenlTn§ o'rw bllan B. o’rT abarwya(wa e8aeTa$

C. Tary yMTaycll O. yok!eletenl yok! eletenlnt§ o’rT bHan

53. «X 50 y 3ornéan 5 fa Ko’p» JwnlaT ten8Mk ko’'nmuws3bléa ycwT»

A xX+5=Yy B. 7=y +5 C. x = by 0. x+y =5

54. X={13,15,17,19—99} tO‘plarwT c]i15T lo’plarw Ko’r3all*an
ualort KOpT§

A. {41,45,49....73} B. {1,2,3....99}

C. {1,3,5....99} n. {35,38, 41, 44,...99}

55. X={21.22.23...} wurplaTtnT§ nmalural $onlar lo'plarrH8a
toUcHwychl 1o‘plarTT loplng

A. {1,2,3...20} B. {1,2,3...} C. {1,A1N\2,2...} 0. {1,35...}

56. 3rakoTtancbla 1blan 5HaxTalcbl bo’lb. Har bIr sbaxTalcbl bir—
bln bllan | Tallackn o’ynasbl kerak. blecla paTya o’y T bo'lacll

A 3 B. 12 C.6 on

57. 7,5,3 rayarlanclan radatlan lakrorlanTaycHoan necbla 2 xonaH
30M yo213H TUTKT

A.9 B. 8 C.6 3.7

58. Curubclag! 28 lalabaclan 2 1a3! lNaua! yoleybol, 8 lNa3! Nava( baske/lo!
ya 1lila$!i1kkala Iurcla8l Tusobayaéa watasHcH. blecblablaba Tnsobauaéa

ualnasbgan
A. 58 B. 7 C.9 0. 11
59. A4mM1lopT§?
A. 12 B. 8 C. 16 3.4

60. A={10.20.30.40,50} 1o0’plaTnT§ LOSTI IcrplartT bo‘lTagan
loplaTT HOpTS.
A. {10,11,12,13}  B. {10,20.30} C. bo'sb lO’plaT. 3 {40,50}

2-TeB1 (opS§lliriylaricdan nawwmnalar.

1.blM3oblan» 57;2 -X5—:1-X~-
7 5 4 6 3
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2. 5urar ya Taxrap o'raro imb (—) ka3r uanclay bo’18 arcla cbekH
o'nl ka3r”™a aylanacll?

a. Har yanéay bolcla b. MUTKT eTas

c. Maxra)irtng 1mp ko'payllYcbMan8a yoyMTas®a 2 yok|] 5 1up
Ko'payluycbllarclan bo3sbualllp ko'payinycbl bo’lTa8an Holcla

¢ 8onTn§ imp kKo'paylllYcblMan&a yoylTaslda 2 yok) 5 1up
Ko'payluycbllarclan bosbua Ko’ payllYcbl bo4sa

12
3. 1roclanTt§ Aty talT topT§: 18-— +5x%3
a. 54 b. 51 c. 28 o 27

.. . - . 89109 541008
.lwaanT§ L|1yTa1Lu110pT§’.9——+——

N

a. 4047 b. 39957 c. 347 6. 84537
5 T<W/clan 3onw ayT3b wncbun
a. p 0 '3bllnycbllarnT§ kallasblan 3onw ayT3b 1021T
b. y18 Tclwa 3HM 3onw 10'3bl3b kerak
c. Oo’3blMuYcHWar*an blnéan 3bm 3onw ayT3b ya na*a&a IKTCcM
u,0’3sbHnycblw 1,0°3bl3b kerak
d. 3onlarnT§ Kicbl §iclan ay iri3b Kerak
6. Benl8an 3onnT§ rauarlar yu, TkM3! x §a bo'lln3a, n boléa 3HM
30NNTé 0’21 baT X 8a bo’HmacH. JinTbla® ”“a yays! 3on KO’é’'n kela<H
6 b. 7 c. 4 6.9
. Tnb 30n cleb wTaga ay™lacl?
baTTa 30on Tbh 30n
. Naua! 18a ya o'rwa bo’MmacM*an 3on LLb 30n theyllac
. bo'MnunycbMan 3 1a bo’18an 30m 1nb 30N
. bo’MnunycblMan 3 laclan kKo’p bo’18an 3on
. Bulln noTtan/ly 3onw uolcuH bo'M3b MNortrlastl koT3abing
a=b*a+r
a. Bunah 5.Q —Ka-bX
o<r”b A=l

© OO0 TP NP

c. AKI=un(n-1)(n-2)...(k-1)
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a. A-' =A\=n

9. Bullln notan/ly a ya b 50nlartn8 bo4TTa3s!l cleb 3HMNgay 3on”a
aylllacHk1?

a bn 50 b3oT”"a ko'payllrvancla. vncla a 3oru bosll boYacH

b. bnzonw a 3orclan ayn<,ancta b 30T Ho3lM boYacH

c. b 50Tl b 30T §a Ko'paylirtancla a-b Ho3lM boYacH

<la 30onT bu3on”a boYTt8ancla b+c bosl boYacH

LW .KkblkTnnozabaM Tn”uyo0’3blsHorsaH benl8anla’nll n MNoyclalanib
a,b.c nmalural $onlar ncHWN unyMa” cla'yolarclan 10 % ma3iw O PT«

a. a —bbo43a ¢ = b boYacH

b. boY3za a +C < b + C boYacH

c. a <b boYsza a +c <b +c boYacH

d.a = bbo4sa a +c <b+cC

11.Ne turat 3onnT8§ N6 kKe3Ta3s! ko'rsalll”an yatort KOpTS:

a. {0,1,3,5,6,7,9}

b. {0.4,2,6, }

c. 2,4,6,b,8

da {1,2,3,456 }

12. $101 n2umnHs! ayyal 3anunwem bllan keyT clelsnnelr bilan oYcHanc/l.
1- oUcHa8anéa 2- oUcHa8ancla8uwia sara®ancla 108 3on orny, cblsc!l. $1lol
munHs1 Ttaga 1en§?

a. 15ciTt b. 12ciT c. 20clT c 1303T

13. 8anov, 513leTta3l de8ancla wTaT L3bmunasi2?

a. 8amnalacH8an 3onlar 3anouy, 313le Tas3! cleyllac/l.

b. Payal aylNnHs3bl ya yorll3bl~a 3anoy, 5151etasl cleyHacH

c. $onlarw ayHsH yo213H Hatcla wular wsncla atallar balansHcla
uoYanach8an LU8a 3anoy, 513leTasl éeyllacll

8. 3analacH8an 3onlarT aylll3bl8a 3anoy, 515leTasl cleyitacll

14. 15212 T nT radartclato’§’n yorf~an yatorT 1opT§

A) XV __CCX1iny

B.) XV CCXN

Cy XV (XXVia

IIXY Lcexu

15.ManHy bo4YTa”an bulln 3onlar 1o0’plarw fanéay lo'plart?

a. cHskre! 1o’plat

b. n21nk312 lo'plat
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c. Clekll KO'plaT
a. nnyer$at

1 6.Murakkab 3onéabo’lMT3b aloTall(an Nyagalarb 306,523.1704,930

$ontanclan gay$Man 68a s0lcl|US12 bo'Mnt3tmiM antatan™?

a. 306, 930.1 704 b. 306,722,930,1704

c. 306, 722, 930 (@ 360, 1704

17. 28 ya 16 nT& EKunBo’inycbl$l ko’r3all”an JaYobT aTsalan8an
a. 4 b. 28 c. 5 <56

18 Twb 5onlar salOnw aTtylan®?

a. 2,5,7,13,41,33 b. 3,7,13,29,31,41

c. 2,4,13,31,47 8. 2,3,7,12,13,21,29

19. Maniay boYTa”an bullln 5oniart wo’sbleb uonunlant atylan§?
a. KoTtTwunll Y, cH3knbully b. a55051any. ul5Suarnycban, cli5iribaly
c. KorTulally, a5505lany cl. az3cblally, ciaslubully

20 H15oblan§: 27048x27044-27047x27043

a. 58051 b. 57091 c. 60491 cl 54091
21. 48 S0MUIMIre, barcHa nalllral boUnycHMan y18UMTOV/BITL NepT§
a. 138 b. 125 c. 200 8. 124

22. Benl8an 50nTn§ rauyarlar ywYTtcH3! x 8a bo’lNn3a, n boléa $bn
50nNTN8 0’21 baT X §a boYTacH. JiuTlacan! x 8§a uay$. Bon HO’A’'n kelacH
a. 4 b. 7 c. 3 a6

23. EMHbu 12427 +32+..n2= N+ 0 (2a-M) “ortulp uanclay

rorrmnla n
a. Plano tA)rimlasl b. ATTeé lorTuiast
c. P1ra™or MNortmnlasl <t Eyklé iArmilasl
24. 72 50nTT& boYnycHManT topT§?
a. 1,2,3,4,6,8,9,12,18,24,36,72 b. 1,2,3,6.8,9,12,18,24,36,72
c. 1,2.4,6,8,9,12,18,24,36,72 6. 1,2,3,4,5,6.8,9,12,18,24,36.72
25. 0(28,16) ko'rsall”an]ayobw atalan&
a. 4 b. 56 c. 28 6.8

26. BoMéa 12 I'vp olTa €araxm bor. 1/lar olcbalarclan 3 Tarla KarT.
Bo8cla necKa LLUp olcHa éaraxll bor?

a. 44 b. 36 c. 14 cl 15

27. n(A) =a; n(B) =b ya Bc: A boYsa aya b $onlarTng aylrrasl
éeb TTa8a aylllacH
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a. A ya B lO'plaTlar blrla$Hta518a aynla</l

b. Alo’plaTn! oYUcMwychl lo'plaT eletenllan 3onuia aylllacr

c. B lo'’platTng§ Alo’plat8acbalo'lcHruycbl KO’pATTrw, eleterlan
30T 8a aylllack

c. A lo’plaTtTn§ eletenllan 3onuwa aylllaii

28. BirsonT «kKTcbl 30néan necla Tala kana yok| Kicblk ekanM”T
bIM3H ncHuN T Ta ulsW to2nn?

a. bo'TTnnycblT ayll"5b lormn

b. kana 3one,a Ko'paylT 31 1021T

C. Kicblk 3omnw cjo'sbl3H 1021T

c!, kana 3o0nT KKbl8uwa bo'T3N 1021T

29. blMzoblarw, (12—-10"-):38 —+2—x18

a. 24— b. 32— C. 52— cl. 47
15 45 45

30. 1roclat LiyTan KO'A’n ko’r3anl8an yatOrT OpT§:
6,8*0.04*1,65
3,3*5,1*0,16

a. | b. - c.2 (to,2
b 5

31.Arala3H ka3r ko'nT3bléa yorT§. 10,0018

a 1— b.100018~" c. o-~- é. 18- 10
10 ' 000 5000 100018

32. 3 —:ngaralasH Ka3rT cbeks!2 clayny o'nll ka3r ko'nw3bléa yo2T§
495

a. 3,(127) b. 3,(254) c. 3,2(54) =+ 3,2(56)

33. blMzoblarwy: 21 x 18-19* 18+18x 17-17x 16+16* 15-14x 15

a. 500 b. 100 c. 986 (1.244

3-(e3{ lop8blnylarklan maTmnabL
1 B~ror 10°8’n clli2igAa 1e§1311H 5 ta WM nmuyla necla kesTaw
aTulaycH.
A) 4 B)6 C)7 0)8 E )10
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2. AB ke5Tawng urmnMs! 14. Bu ke$tacla C nuut bel8Man8an. A™ar
AC ke3Ta BC ke3Taéan 2 8a oTs bo'l5a. BC ke$TanT§ m2mnnMsiT
HOpT8§?

A) 8 B). 6 C) 4 0)10 E) 12

3. WwunH~ 15 8a len§ bo'l8an AB keBTa C numytla blMan lkk!Ma
bo'lNMngan bo'Mb, nlar wunfklanwng T3ball 2:3 kabl bo'l13a, AC ya BC
KeaTalar urmnllanwlopT§?

A) 12, 18 B) 4, 12 C). 6,9 0)14,21 E) 4, 6

4. YTurwy wuclMea e8a bo’l8n AB ya AC nwurlarTt§ btcla (A
nuutaclan Fary) K la muuwa, 'kkincl1151cla nota nvula bel&Han8an. B'n wvchl
AC nmrcla8l nmylacla, ikkincH! ucbl AB nuréa” nuslacla boYy”an barcba
Ke$Talar sornnloclalan”™?

A), nxK B) n(k-1) C ( -1k E) ~

5. Oo’sbw burcbaklar kamallklannT§ wsbaihi 7:3 kabl. $bu
burcbaklarclan kicbl §1m HOpTe,.

A) 63° B) 51° C) 57° 0)48° E) 54°

6.0 0’3HT burchaklarclan bln 1kkincbl3idan 4 Ta/la KoblKk bo'ba, 3bu
burcHaklar(lan kanaaT)lopT§?

A) 125° B) 130° C) 140° 0)144- E) 120°

7 . 1kk1u0’$Hw burcllaklarniM8aylrTa5l 24°*al:en§. 3bu burcllaklarclan
Kto bl §1LLI HOp1M8§?

A) 24° B) 68° C) 82° 0)76° E). 78°

8. CMo’3HM burcMaklarclan bln 1kkTcbl51(lan 32° §a kaKa bo'l$a, $HM
burcHaklarclan kanaeT 10pT§?

A) 106° B) 118° C) 116° 0)114-° E) 108°

9 Biror nwusaraéan oYuycbl n la KO’'§'m cbirla bir-bT bllan
ke515bTaycl8an necHla burcbak Ho$IM uflacH?

3n
A)n B)n+1 C) 2n 0] )—2 E)4n+1

10. 1kl parallel 10°§’n cbl2idll wucblncbl3! ke5lb oY8ancla Ho$M
bo'l8an icbk! blr loTtonlaTa burcbaklarclan bln [KkTcbl3akkn 17 Tana
Klcblk. 3bn burcbaklarclan Kicbl §T110pT§?

A) 20° B) 24° C) 15° 0)10° E) 18°

11. 1kki4a uU0'3bT burcHaklatTe. aymTas! 40° 8a leny, 5Hu
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burcHaklarclan kicbl 81w 1opT8?

A) 60° B) 40° C) 50° 0) 70° B) 45°

12. Tormonlanmwng urnnH” buinn 3on bllan iloclalan'gan, bir K TOT
6 51N ya upl]>an 1Kkl 10TOoT \u8dncH3l 15 3T bo48an necHla itwrll
ucbburcbak yazasH T TKT?

A) 2 B). 3 C) 4 0) 5 B) 6

13. TotonlanTn§ urunH” 12 317 boY8an Tullarat wucbburcbak
Icblctagt 1xMyony mmuylaclan ntn§ KO ToT8acba boY§an Tasola necba
3anMTelr?

A) 1231 B) 12/3 C) s 0)673 E) 473

14. Mu3sba! bullln x-3on ucbun, lotonlannT§ urmnHklan x+8. 10.
ya 7-x boY8an necbla LW ncbburcbak yazasH TUTKT?

A) 10 B) 9 C)7 0)5 E) 4

15. Ten§ yonll wcbburcHakwng wcbldaét burcHagl 40° §a leni>
A3o03l1clagl burcbaknilg bl3szekunysas! ya 3/ burchak uarsblsicagl 1oton
orasldasl burcbakTt 10pT§?

A) 60° B) 75° C) 85° 0)65° E) 50°

16.To'A'n burcHaklM wmcbburcbakwng 30° W burckag! uvarsbl3ldas!
KalelT T § 2lpolenn2a8a T3ballw lopT§ ?

A) 18 B) 1/4 C) 2/3 0)1/2 E) 3/4

17. PenTeln 83T boY8an 1lo'riburcMaknT§ bIr 0o ToT Uol8an
FOTonlanclan To3 raYisbcla 3TT. 4TT ya 5TT Kana bo4sa, ntng§ en§
Kalla KO ToT' W wHSW lopTHh;?

A)23TT B)25TT C)ya2rTT 0) 29T1T E) 26TT

18. AylanaSa las/uil cbirf”~an ABCO 1lo'rlburcHakcla AB=6, AO=4,
OC=3 boYsa, BC toton urmnlsit 1opT8§?

A) 4 B) 4,5 C)5 0)5.,5 E) 6

19. Ten§ yonM 10’§’n burcHakM wucHburcbakTny, oYkm burcHael
bl3sekrnsas! wuarsbl3iciagl kalelT 10°8§’n bwurcHak wmcbiclan bl3obla8ancla
yangay wsbalcla boYacH.?

A) 672: 2 B) 1:2 C)21 0)b\ E) 2:3

20. YcbburcMak lotonlannws§ wmrmnHklan 6, 9 ya 12. utn§ kalla
burcHas! bl33zekll3a3TT”, uar3bl KOTonéa bo3l uylM8an kalla ke3Tas!
2 nnM8iLL NepllI§ ?

A) 7,2 B) 4,8 C) 6,8 0) 84 E) 5.6

23) Ola8onallan 18, 14 boY8an wurréwurcbak lotonlan o’malanT
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L1asH1T3Hclan HoslM boY”™an KO'mburcbak penTtetnTtloplng?

A) 26 B) 28 C)32 0)34 E) 36

24) TotonlannT8 nrunlkkn 72 ya 8 boY8an KO'A’'n KOTIburcHakka
ten8clo$b kyactraining 1oToT m2unlf8iT lopT§ ?

A) 36 B) 24 C) 28 0)18 E) 26

25) Kyaclraltn8 to ToT urunMS8inl nccHa Tarla kataylriisa yn2as!
4Talla kaTtayacll?

A)5 B) 25 C) 4 0)3 E) 2

26) T<Y8§n lo?riburcHakTng ew 7 3T , bo’y! unclan 2Talla oriiy,
To'§‘nmur nburcHakTNg penTeiAuT IOPT§?

A) 22 3T B) 20 3T C) 34 3T 0) 36 3T E) 42 3T

27) To’8'n 10’ burcakTno yn2t 400 ar 8a. lotonlanwng T3ball 4; 1
kabl boYsa, To’§ ' ntO 'MburcHakwruw, penTelnT 10pT§?

A) 100 B) 10072 C) 200 0)5072 E) 120

28) TrapelslyaTtn8 KKblk a303) 4 3rn. O ’Ha cblrwY kawna aszoszlclan 4
3T fl3ya. TrapelslyanT« o’'Macblrw4yT 1lopT§?

A) 6 3T B)103T C) 83T 0) 93T E)l23T

29) Ten§ yonIl 1rapel5lyanln<’ a3o3lan 10 ya 20 8a, a303!(lagl burcHas!
608a 1en& 3Hu {rapeblyaTruy yn2imiopT§?

A) 500\'3 B)75n/3 C) 25r/3 0) 25013 E) 150
3

30) Parallelo8raTwn§ loTonlanéan bT IKKTcbl3lclan 4 TaHa kana
Anar ntn§ pentebl 20M2 8a oUKIr burcHag! 45° §a 1en§ bo4sa nnTs§
yn21Mm KO pT8?

A8n/2 B)Y32M2 C) 16 0)8 E) 16n/2

31) Ten8 yonl 1rapel3lyatn§ burcHaklanéan bln 120° boYsa, 3Hwu
irapeblyawng klcblk a303TT8§ yon loToT8a T3batiTiopT§?

A) 2 B) 1/2 C) aTtuyl!ab boYTaycH 0)1,5 E) 3

32) KoTtbTn§ 3//3 8a ten§ boU8an batancll8, ntn§ O ToTT len§
1KKWa boYacH, Ao’TbTru, penTteln T 10pT§?

A) 12>/3 B) 24 C) 36 0) 36”3 E) 48

33. Kaclns! 4 8a 1en§ boY8an aylana8a TuTaraTt ucHburcHak toHK!
cbixM”~an blyHb , bn ncHburcHak ToTonuwia KyaéraT ya3al8an. Kyaéraa
tazHuy! cblrM”an aylana racfunaT!lopT§?

A)2yB B)2n/6 C) 4n/316 0)3"2 E) 73-72
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34) MulllaraT oliAburcHakka 1351141 cblr”an aylananT§ urunn” 4n
8a leré- 3bu Ko‘pburcHaknT§ >1171111 OpTE?

A) 6 BW3 C) 6n/3 r3)4\'3 B) 12

35) Mullla™aT oblburcbakka WsMcp cbirM”an aylananlng reclvBl V3
8 Hn ko'pburcbakka kbla cblrii”an aykTta racHustl HOpT&?

A) 15 B) M. C)—1[ 3) 12 E) 4
2 2
36. Munlldrat n burcbaknT8 KHbl burcbas! LUsbcp burcbaclan 5
Talia Kana boY3sa, 3Hu ko'pburcHak clfo&anallan 30TwWwWOpPTE?
A)32 B)35 C)36 0)42 E) 54
37. ABC mnchburcHakéa AB=7, BC= 9 ya AC=12 boY3a AC (owon8a
L3blrM”Man KbbalanclU8T! lopT§8?

38. ucbburcHak totonlanwng nrunfblan 11,23 8a ucblncbl i1oToT 8a
tn8birM8an TtecHanas! 10 8a len§. ncburchaknT§ ncblncbl loToNTTS§
M2 unHs11l lopi12 ?

A) 30 B) 15 C) 25 0) 28 E) 26

39. Mulllara T ko‘pburcHakTn§ penTteny 60 8a, nn”a IcHK! cbirfgan
aylanaTn§ rac/n3! 8 & *ens. 8 HM ko'pburcHak yn2iw lopT«?

A)240 B)480 C) 120 0)60 E) 180

40. Oolranlné ymn2i 360 8a len§ boMsa, clolra8a toHk1 cHwl&an Kyacka*
yn21rt 1oplli§?

A) 361 B) 100 C) 169 0)144 E) 72

41. Oona”a IcHk] cblrH”an wucbburcHaknT§ bIr 10TOT dolranT&
cMaTeln8a ten”®. OomnanT” yn2l 289n »a ncHbmrchak KO ToTéan blnTng§
urmnfigt 30 ten”. 8 uckMburchakka 1/l cbirf§a ckmrawng ynrr!
lop!'Msg?

A) 64n; B) 36n C) 25n 0) 20n E) 16n

42. Kaclu3! 12 8a ya Tarkaz2ly burcHa” 105° 8§a 1en8 bo'l8an éonaYly
3eklo’rnT8 yoy! aylana 3Hakl1l8a kellrM”“an. 8 Hn aylanawn§ racKusbl
10MmM§?

A) 4,5 B) 4,2 C)4 0)3.5 E) 3,2

43. Paroéay,! nuulaéan bl/a lekl13llkka perpenc/lknlyar ya o”’'Ta
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oYkarM~an. Perpenc/ikulyarrnng urunH” 4 8a, o8'tarmng lekiaHblas!
pro'yek$lyasl 3 Nalen& boUsa, oM'Tan T urnnn/ tiopTs§,?

nys B) 4,2 C)4 0)3 E) 3n/2

44. AB ke3Ta blror lek13lkka proekslyalan8an, AB ke3TanT” o'lMa3!
M mc]ia bo'Tlb, AB ke3TanT« leki3lkclagl proek5lya$l A N ya unT§
0'Ma81 M,

Ae;ar AAN 15 BB:= 11 boYsa, M M ]kestanT”; urmnf”~w lopT8§?

A) 5 B) 42 C) 14 0)13 E) 11

45. Parocltagl rmvylaclan  blua leki3Hkka perpencHkmlyar ya
o”N'Ta oYkarW™am. Perpencllkmlyar ya o”’Ta oraslcla&l bwurcbak 60°

PerpenclblyarTné mnrunHgt 373 len” boYsza. orUnanTt® nrunHAT
lopT§?
A) 15 B) 4 C) 1573 0)3 E) 13

46. Hecb bir mncblas! bIr 10’&n cbl2ilila yolTayclN8an 6 ra nuvulail
bM&Marr,. Bu nnylalarclan MNoyclalath Tu TKT bol8an ke5T alarT yasane,.
tlar necbla?

A) 15 B) 12 c)9 0)16 E) 14

47. To’'tiburcMakl Tullarat pn2tanT§ cHa™onall 253T.8a, yon
yo8UnT§ cHa™onaH 20 3T7.8a ten8. Pnrrartn” balancllg;1rm KOpT§?

A) 5 B)3n/5 C) 5x/7 0)6 E) 4

48. To’&'n burcHakl parallleplpecl a303T§ lotonlanm 43T ya 33T,
balanctH™1 e3a 83T. Paralleloplpect a303TT” cHa”onallT aniulang?

A) 138 B) /15 C) ViI20 0)6 E) 5

49. YcHburcHaklMl TuTaraTt 10'8'm pnrrtanTt”® balancllg! 8 8a,
a5051M1rMg yn21 473 8a ten§. PnrTta Ha]rTw 1opT§?

A) 96 B) 3273 C) 1273 0)54 E) 94
50.Telraygernll§ anTta3! 13T boY3a, toYa 3MtUMMyntT HOpTE?
A) 9 B)3n/3 C) 23 o)n/3 E) 4

51. MuTarat {errayéernTt” dirrasl 1 8a len8 boYsa, nnT§ asoswa
ta3Hul cblrM”an aylananT§ Tarkarllan nTn§ yon yo§4§acba bo4§an
Tasol'aT lopT8§?

52. To’8r!1 paralleloplpeclTn§ a303TT§ toTonlan 2 ya 5 boY8an
10'8’n ro'nburckablan 1boral. ParalleloplpeéTn2(balancll§l 5 §a len§
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boYsa. paralleloplpeclning Vajrurn topT8?

A) 28 B) 101/5 C) >/%0 0) 50 B) 100

53. MullaraTt O’ nburcHak/ ke$lk prrartéa azo5lannTt§ KOToblan 4
3T ya 10 3T, yon yo84Tn§ balancll§! 43rn. Keslk plratlclaTtn§ loYa
3N'T lopTéE ?

A) 238 B) V150 C) n/420 0)228 E) 224

54. Konu3Tn§ yasoycbl3! 8 bo4lb, a303 lek!3loll bllan 60° burcHak
lasHKI1 elacH. Konuawrw, FOYa 51T 1opT§?

A) 64n B) 36n C) 25n 0) 20n E) 48n:

55. Ke3|k Konunatru, yasoycbl3! 5 bo'lb, azo3lanTn§ racf3lan 5 ya
2 boYsa. ke3lk Konn5nT§ MapTnT KOpT§?

A) 64n B) 36n C) 81n 0) 52n E) 48n

56. Ke3lk Konunatne, yasoycbl3l 5 boYlb, a3o3lannlng raclfunslan 3 ya
6 bo43za. ke3lk Konuawrw, Ha)rtt FOpT»?

A) 64n B)36n C)84n 0O) 52n E) 48n

57. Kaclubl 2,5 o’y keanrnTng c/laSonall 13 boY8an 3MTér 5H1TTSE
Y21 TopT§?

A) 64,5n B) 72.5n C) 84n 0) 62n E) 88n

58.ToToT 12,5 boY”an roTb KOTonlan 3bar51rll8a vinnacH. 8Harwng
racHu3! 10 «a len§ 8Har Tarka2lclan roTb lek13H§18acba Tasola 8 boUsa,
rotbnTc, ynrbl WpT°, ?

r481
A) 150 B) —a— C) 120 0)136 E) 1301/3

2

59. Keslk Konun3snln8ya5oycbi3l 10 boY)b. a5031lannT§ racluslan 2 ya
8 boY3za. ke3lk Konn3Tn§ yon 511 ynrbllopT§?

A) 64n B) 100n C)84n 0) 152n E)128n

60. Kacluilan 2; 3 ya4 boY”an Telal 3HaHar erkllb bTa 3Har unyllcll.
3Hu 3Har Na)rTT lopT§?

A) 99 B) 100 C) 84 0)120 E) 92

61. BalanclH81 6 boY8an 3MTclrwng yon 51! yoyl8anc!a yasoycblsl
Ho3M boY8an KO’mburcHak cHo'8onaH 10 8a len8. 8lUnclrTn§ yon Sl
lopT§?

A) 90 B) 100 C) 48 0)36 E) 60

62. 1kk! 1urH 3lnclrnT8 o'y kebltlan 4 ya 6 bo48an 10'8n
L’'nburcHakéan tbora* boYsa. mlarclan uays! binTn§ 3lm kana boYacH.
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A) O'y ke3ntn 4 B) KacHn51 3 boY”aw  C) bir xMN bo' lad1

0O) Batawlll§! kana boYacrl. E) Yuxas! blcbI®

63. A3o5lanTng raéwslan 2 ya 7 8a, o'y, Ke3TTT” c/layonall 15 “a
len& boY”an ke3lk Konu3 yon 3TTT§ yn2iTt mn>pT8?

A) 112n; B) 115n C) 117n 0O) 120n E) 125n

64. A3zo3lannT§ raclnslan 2 ya 7 8a , od] ke3anTnnT§ cHaSonall 15 8a
1en§ boY8an ke$ik Konmsa yaszoycbl3TiopT8?

A) 6 B) 13 C) 4 0)5 E) 12

65. 8L TT§ yn2t 16n8a len§ boY”an 3Har Ma)lu T lopT§?

A) 69n B) 316n C) 100n 3)32 E) 32/3n

MasablarT yecblaMa loyclalarnacll8an Nortublar
1.11CHB11KCHAKOAC1 METWK MWOBABATbHAK

l.ncbburcbakning icHk! burcbaklan yw4ncH31l 180° §a lens.
2. blcHburcKak 1eng312r§1.

a+b>c Na—b\<C
\a+c>b la—C |<b>

b+c >a *—C\<a
a b

3.8Tuslar {eorerask
51Ma 51My6

4.Ko3Tuslar leorewiast:

a2=b2+c2-2bcco%$a
b2=a2+c2—2accos /?
c2=a2+b2- 2abco3y
5.ncbburcHakwng§ ynrk

1

1
5= -aKka; 5= -blry; 5= cHc

T NI -

5= - bcsina 5= 5 acbln =3 ab 511y
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abc a+b+c —
5= P =-—-y-—=" 5 = y/p(p- A)(p- b)(p—C); 8=pr

ncHburcbaknlng a)oylb rmulalan.
1.B1$$ek{n$alar ke$15HSan nuula icHkK! cbirfM”an aylana Tarkar!.

28— ————— ) )
r=-—————— = — B155ekln5a 0 21 W3b”an KO TonT wol8an
a+b+c p
AB _ AO
tOTonlar8a propor3tponal boYaklar8a boYacH. -N7
a+b +c

7 )
bA= — vy/bep(p - a); baclap = -
2 .Mec/lanatar.

Ta=y]p2+c2+2bcx co3 A; Ta="¥2b2+2c2-a2

4 N e e oo - TatrTb+TC
$ABC = 2VT(T - T,,)(PNn - TUA(T - 1t¢); T = ——omom oo

3.Balancllklar. l1lcHbwurcbak loTonlanwno o'lla perpenclkulyarlan
bIr nuutacla ke51$bacH ya by mmuTa ncHburcKakka lasbal cblirf~an aylana
Tarka2l boYacH.

aoc 25 25 1 1 1

n

1

X

Y

1

>

(e}

|
=] -

~I—= + +
Ka Kb TIC
5= Kbatbb+bc)5 = \"2HaXH x Htx K

Har uanéay mcbburcbak ncbun Ka < bA < T a; Kb < bB < T b;
4. Murvarat uncbburcbak. AB=BC:=AC=a;

QD
1}

/’?1:y: 60°; K= b:T:_?ﬂ; K= —: r=-=;
r = 27 A=-K r= -K; 5= —
3 3

5. To'§8rn burcHakl wucbburcbak.” Ma bb- a ya b kalellarwn§
§lpolenmn2aéasgl proyek$lya$k b- §lpolenm2a8a LU$bInl8an balancllk.

c = ac + k; a2+ b2 = c2-Pilra8or leoreta5l
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5= -ab; 5=-cH

r="b-c. 2N +r)=a +b;

b2 = c.kc; = p/ar X bc

az2= cac;

rma = -y'4b2 + a2; > = -V4a2+b2; TC=-:

/¢ =
I. TO'KTBNKCHAKbBAK.
To’~’n 1o’ rCburcbak.
AlL=N12= 1A = \a2+1
5 =-c1 5\(0; 5 = ab; K= 2
2 2
Parallelo8raT

5=altn, 5 = bkH

c, +c = 2(a2+b);
1
(I =a2+bl - 2abco3za

5 =ab5T<p; 5= - SMcp;
Kyaclral.

dx=d&2=d (I=Na 5= a2 5=-"2; O=- r=-
KoTb.

5=al2; 5= 5=a23ta; r=-; ~2+d\= 4a2
P P
N = - AN - __ -
}-2aco32—, g- 2abT 5
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a—+o

Trape(8lya.

(a + b)H

—-——o0'rlacblad] 5= Ty

5=~1

bo'1%a

C=2n4

172 541 ¢> a+b =c+p

trapeblya8a 1cHK] aylana cMws$H TUTKT.

r= ¢ = ~ boY3a, vn8ala$Hu! aylana cMwsH TUTKT.

. AYbA"N YANO1IKA

TKa®
=ncl; = — | = arxlK | —yoy nwunar,
180e yoy A

7op
atl=— —;a - Tarkarry burckak graiivs o'1cko\n
180

n 1 K2 as

5 =nK'\ 5= —aar; 5- tiolraylT; 55k-= — —
4 EAY)

begm =

begm =

TTK2 a°
3600~ —clolraPly seatenbywun yobl

A2
— (ax s+ a)
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IV. KO'PBWCHAKBAK.

Ko'pburchak IcWk! burcHaklar yuy'tcla! 180°(n-2) §a len§

Ko'pburcHak blna burcba8TtT8§ oUcHcT 8a lero;
n

(N 3)
K.o’pburcbakrnng cHaconallan 301 N = ————-— — 8alen§

Mwun(arat ko’pburcHak

g = iRZ.I'IS.T 360 ; :—él—n—r;
2 n 2
[o] 4a a
= - ATTL - =
- 180° . 180°
23T ———— 2lan8§-——
n n

V. KO’PYOObAK.

Kwub
0505 A > /CBIlC 64 , AyOr.5 N A
r- a>/3 1
~a30oB &\2, i 0.\3, H— ~ ) 1——0)
PnxTa.
5yon = Pke5 'I', vV = bga; V = 5ke5 ml

To’8§8’n burcbakll para 11eleplpecl
~0505 = N2 +b2; &= \Na2+ b2+2;, 53806 =a *b;
$yon = P'1; A3ln =P1 +25705, V=5H; V=abc

Pirawida.

1
> (aHa + bkb +cCKC);

1
V = -5H; Syon
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Mwnnla/aT pmaTtMa.
1 1

“yon ~ ABIF(- ~ P"a  $§CI505>
()]rrast a *a (cn« TunCaraTt lelraeclr ncHun.

3n/3 r- a3Vvaz2
SyosT = a2; "bbre “ 3\N3a2 V= ~ >

K-rasbL! cbir™an, r-clkl cbirfM~an $bar re<3ubl

Kesik plrarl(la.
V= ~H{31+vy/5152 +52); 5”"a 52- a303 yurilan.
Mwnn(arat ke8lk piratlla.
1

Syon = —(P1 + P2)/r2; ~2 ~ Yon yo~'r-balanclLa(.

$15l( —~yon + ~1 + 52; P:yo.P2 - «505 perrtebHanm.

Eylcr lortmla8l. Har uanéay uayani, kcrpyoy, vicHun wmn+Y=C)+2
len8Hk o 'nnlM. n-Ko'pyy mncblan 30T. Y-yoalan 50111. O~ulrralan 5011L.

V. AYbA141l8H H8MbAK

SlUn(1r

Gagol = 2ndA2- 5710 = 271rK(4 + HA); V= nd2 mH;
Konun8

Syon = nK-1; S5[MrC=nK(4a +1); V = 1£nK2H)

Kes8lk konunb

$b3bn = TTUK + 1) + NK2+nr2
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8Nar
8=4TrK2, 3=ncl-; ¥=4/3nK3

8Har &slnen(l
Syon = 2nKWY; 5r5m = 2nAH + ar2; V= nH2

8bar $eklon
BSyon = TcK(2H +r); Y= -nK2H
M1&! ya Tasalalartn2Jayoblan

1.1.5. b) B ={0,1,2,3,4,5,6.7.8 } y) C ={ 1.2}

8)E={3} e)M= {-3-2-10. 1,2, 3}

0P={-3 3} DK ={1,2}

1.1.18. a) [8: 16] ya [-1; 25]; b) [0; 2] ya [-3; 91; v) [2 3] ya [-3; 4]
é) [5; 10] ya [-L; 15];

1.1.19. a), §) To'8’'n  b), §) noTo’§’'n .

1.1.35. .layob. a) 1.2.15. .layob; C, ya C3 1.3.18. ,1aYob;60.

KoTblnalonka eleTten(lan Tay/naklan wa$bularnln” Jayobl:

1.3.1. Jd21a. 1.3.2. .1:30 Ta. 1.3.4. 1: 1kkala o'yTw Haw o'ynaycl8an
o'umycbHar 10 Tagan 40 TaS8acHa Hecb bo'lta8ancla 1 Ta o'yTw
o'ynoycbl o'umycblMar $o1T 50 Taclan 80 Ta8acba bo'H3bl TuTkT. 1.3.7.

I 1kkala ana A2iumyYcbl o'unycHMar 30T O Taclan 8 Ta uyancHa, becH
bo'lTa8ancla blmaswa Li2iyunycbliar 12 Tagan 20 TaacHa, !kkala an8a
Haw sna121atay(M8an osmycbllar 5 Taéan 13 Ta8acHa bo'H3bl TUTKT.
1.38. .18 Ta 1.39. ¥.5200 Ta 1.3.10. .1 1020 Ta 1.3.11 1: korTe]lan

m2umnfsgl 3 8a, korTe]lar $oT 2000 Ta 1.3.20.. 1 1320 1.3.24. 1 16Ta
1.329. 20

1.3.33.a) /it n b) )
n ~rn
1.3.34. .1 96Ta
1.340. 120 Ta 1.3.42~: 64 Ta 1.3.45..;: 4294967296
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1.3.47. X a) 2 b) 10; §) 1,2,3-&) ixllyony 30m.
1.3.48. .1 16777216: 1.3.51. 376992

1.3.55. /t 121a 1.3.56..): a)190. b) 1, y) 7770, B) 1000, (1)4950
1.3.57. .1:38760. 1.3.59. ,1:10

Ma(eTa(lk (m3bmncHa Tay/msMan TasHc arwn” Ja\obl:

1.44. a)yac) 1.4.8. .1 1)10’nburcHak; 2) 3on: 3) cbirly; 4)
mmuyla. 1.4.12. l:incmkilYla’'nfwn8akiracl. 1.4.13. .I 1) uicHburchakTn”®
bl3zek1n5a5l cleb ncHburcHak burcHa8!iw len§ ikkwa bodmnyYcbl ke3Ta8a
ayrflacll.

2)H0'é’n 3) not0’u’'n (Nmy3onm (toiAar ta’ml)

4)nolo’8’'n.KoUnbckb HaTTa kMnoTlen8§boY8an parallelo8raTT8a
aylllacrl.

5) now’é’n. (ortuycHa 50'rlar bor) Ten§ toTonW wucHburcHak cleb
barcHa lotonlan 1en§ boY”an mcHburchakka aylllacH.

6) 10'8’n. 7) OrHucHa 50°rlar bor. MaTtTa loTonlan o’raro lené
bo48an 10°8'n HO’'mburcHak kyaclral cleyib(1]

1.4.14. 1) .1:1150 ky.telT. ldeal Toclcl - Ne'8§8 HO'riburcHak. 2) .I
200.96... Ky.KT. ldeal Toclel éona.

1.4.15. 1 1) KO'&n, 2) Ne’8’n, 3) nolO'A'n. 4) nokO’~’n, 5)nolo’§’n,
6)08§8'n, 7) O'«'MN

MwunloHa2a ya preclka! TayxnsMan tazKuylarnT« Ja>obl:

1.4.16. 8) ro3t. 1.4.17. I b), )

1.4.20. a) Bu8un Hayo Haroral 0° clan pa3l ya bu8un Hayo ocbls
“A8ar bu8un Hayo Haroratd 0° éan pa3! boYsa. Ten 3ayr yll3H"a yokr
3a”al 3aroyuwa boratan”. 1.4.22. I a) yol§8’on. b) ro3!; §) yol§on. 1)
rost. H) yol§’on.

1.4.23. a) 225 30T 8 8a boYTTaycH-ro3s! e) 21 30T 7 éa
boYTTayc- yol§'on.b) 7,6 — malllral 3om eTa3-rosi;
) 7>3-ros!; 8) 27:3 +2-3-18 MockTn”?, AlyTall O 8a len§

etas-ro3l.. 1.4.42. a) 10-Tb 30n yokl 16-Oy 3on- Yol§'on. b) 10-wwb 30N
ya 16-t0u 30n- yol§'on. cl) 10-Llb 30n yok1imb 30m eTa3-rosl. e) ASar 10-
imb 30n boY3a, n Holcla 16-KX] 3on boYacH-ro3!
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1.4.46. 1 a) nnlobara. b)prec/ikal. y) precHka!. §) Tbloba/a.

1.4.47. X a) T={ 1,2.3.4,5,6} b) B-bo3H toUaT. y) 0=(3;9) §) P-bo3H
loYaT

c) E={(13,0);(-13,0); (0,13;: {0,-13); (12,5); (12.-5); (-12,5); (-12.-5);
(5,12); (-5.12); (-5,-12); (5,-12)}

1.448. y)x =-1. 1.4.49. 1 a) boYacH. B1lr-blnTng Tkon bo' lacH
b) boYacH. B|r-blnTng Tkon eTas. e) bodacH. B1r-binnT§ Tkon boYacH.

1.4.50. a) prec/ikal. Bia-blnrung Tkon boYacH. y) preclka!. B1r-bInTn§
tnkor! boYacH. 1.4.51. Ular bir-bTnT8§ Tkon boYa olTayc/l. 1.4.54.1/lar
HaTtTa3l Tmnlobara boYacH. A(x): “x-1vb $on"-bu preclikal.

1.4.55. TA= (24,45,18,9,15) 1B = {24,45,18,94 5}
1.4.56. a) y —60orn 8 8a boUTTaycH;
T={123.45.6,7,910,11,12,13,...}

e) 21 6orn x "a boYTacH; T={ 1,3,7,21}

1.457b).1:n={(_eT;_1)n(_1.1)n(1;+00)}
1.4.60..): A(X) n B(x),

1.4.61. 2 A(X)a B(x) 34 w x 8a boYlb, 11 §a Lo03b3a 28 §a len§
bolacH ya bu x- 3on Wb eTas” T =- - .=0... 14.62. 1 AQX)—>B£X)Z
“A&ar x-Hoy 3on boYsa, n boléa b X- 30T 28 nT§ boYunycbl3l boYacH ”

a) r3(r),8« = {4;28}% |N67-y repn*m. = (1530.«....}

={3,5,6.9,10.12.15....}

1.4.69. 17X={12;23;41;15;6;27;8;9} lo’plaTtTn§ ba'21
eletenllanTn8ragarnlanyl184ncH51 37a blyMwo6bl ncbun, bntO'plaTttT§
ba'21 eletenllan 38a karrall boYi3bl yelarll ya rarur”

1.471. 2 10'8'n. “To'mburcHak kyaclral boY15:51l wucbun wwns§,
<Ha8onallan o’raro perpencHkulyr bo416bl rarur”. “To'nburcbakTn§
cHa8onallan perpencHkulyar bo413bl ncbun u kyaclral bo' 1isH yelarH.

1.4.72. ¥. Ha 1.4.78. a) “y184ncH benl8an $on§,a bo4bl6bl ncbmn bar
bir Lo'sblMnycbl benl8an 3on§a bo4nrisbl 7.arvr yayelarlll

b) ka5rtn& suraih Taxra”an klcblk boYisbl ncbun, bu Kasr 10'8'n
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Ka$r bo'Ms$bl yetarTl.

y) ucbburcbak!ar o'xBbasb boUsbl ucbun wularnt& T0$ loTonlan
proporsto'nal bo'l13bl yelarb.

§) Ycbburcbak 10°8'n burcbakll ncbburcHak bo'TBbl ncbun wnnT§
blna burcbag! 90° bo'T1b3n yelarH.

1.4.79.3: 1)a), b) O'*n. 2) b)yaV) batna 8) yae) blIr -bT»a
farata — sar3bl . 1.4.80. a) 10’8’'n eTa$ , 1ebkan5l 10*M'n. b) O'&n,
lebkarl51Ma fsarata-sAarsbl Teoreta bat ny8'n

14.81. Y. A(X): ,To'&nlo'iAburcbak-kyaclral” - $bat. B(X):
'To'é'To'iburcbakwn» clfo8anallan o'raro perpecbkmnlyar” - xulo$a.

“To'§'rllo'nburcbaknln”kyaclralekani”lclan ntruxcHoanalan o'raro
perpecHkmnlyar ekanll"! kellb cblsacH”. ‘YxHyony 10'§'nwun)’nburcbak
Kyaéra! boYsa nnT§ cHo8anallan o'raro perpeclkblyar boYacll”

1.4.84. "Parrallelo8rar cMo”anallan perpenclknKar bo'T13bl ucbun n
rotb bo'l$bl yelarb"

Alosebralk operablya Tayrmu$ican ta$bularTn®; Jayobl:

1.5.8. N 1lo'plarcla ixMNyony malural 50nnT8§ nalllral claraja5iclan
rnalural $on bosl boYacll. 8.9.1,5,25,32.

159. 14, 12. Ha. 8. 1,5. 15,2, 2

1.5.12.3: Paua! ko'payursb al«ebralk atal boYachb.

1.5.13. I Nelural S5Sonlar to'plarTtcla a) clara]Ja8a koYansb; o'nmn
abnasblT3b yonuT8a bo'y$mnTtaycH. b) en§ kana urrrwy bo4YumycblT
1lopl5b aTallan o'nn abnasblTBb yonuTS8a bo'y3unach.

15 19.¥. 1 1520. a)-9 b) N y)-68; §)you. L521/1: a) V12
b) —1/23; y) 7/4 §)-5/3 15.24. }; (2,2,1) WUrH al8ebra. 1.5.25.You,.
Cbunkl neylral eletenn N cla Tay]ucl eTas

1.5.26. ba. 1.5.27. Yoa. 1.5.28. Ha. 1.5.29. ba. 1.5.30. Ha.

15.31. Ha. 1.5.32 .Ha. 1.5.36. Ha.

Crallar naranya$t Tayxu8lclan Ta8bsilarwn§ Jayobl:
5-Tabala. 3 1-8ralcla 5 la mncb , 2-8rallla 7 mncb, 3<ralféa 10 la ucb
batTa 8rallarnT§ barcba wncblanéa 2 laclan ulrra bor. 1.6.7-Tabkala .I

ncblannT§ lokal clara]abl 3 «a ten§. a) ya b) kublk ~ralboYacrll.
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1.6.30-HOp3blny,..: Ha. 1.6.32- Op3blny,. .1 “A" ya “T" .

1.6.35-1op$blny. OraHar naranyas! Tayrms! bo'ylcMa benl8an 3-. 5-.
10- 3l/kllarcla labyl1rlan8an “radar sal'aTT uyoN'o/.gan Ko’Trrnaséan
Har bir ke3TaTt lauya! bir TaHa cbirll (kestalarnT§ ucblan bungan
TnsTasno) cH1s13 Tu TKT 9- 3baklaréa tasYirian8an ~ralbu xusmslyal”a
e«a eTa8. 9- 3HakMaréa §ralEyler 8raia eTas.

CeoTelnya bo’HTlWan TasablarnT” Ja\oblan.

4.1.1-Tayru:

4.1.1-1.]:15Ta...; 4.1.2-1.y.2Ha...; 4.1,3-T. ):AB yaAC. BA
ya BC; 4.1.5-T.}% 3.7; 4.1,6-T. ]:83T; 4.1.8-T. ]: 99° 4.1,9-T. y.2113a;
4.1.10-1.]:69° ;

4.1.2-Tayxu:

4.1.12-1.]:30°% 4.1.13-1.]: 35° 4.1.14-71.]:30°;

4.1. 15-1.]:”5; 4.1.17-T1.]:26; 4.1.18-1. ):9: 4.1.19-71. ]: 14,

4.1.24-710: 72; 4.1.30-1.]: H="; 4.1.31-1.]:28

4.1.4-Tayxu:

4.1.33-710:8; 4.1.34-1.]:2,5; 4.1.36-T. Y. 100: 4.1.37-710:24;

4.1.38-1.): 321/3; 4.1,39-71. ]: 100; 4.1.40-71. ]:32; 4.1.41-71.]:23TT;

4.1.42-71.]: s018anlan 71° éan; 4.1.43-T. ):120° 4.1.45-7.]: 10;

4.1.46-71.]:12; 4.1.47-71. ]: 120;

4.1.5-Tayru:

4.1.49-71.]:54; 4.1.50-71.]:8; 4.1.52-7;]:0,5; 4.1.53-T1.]: 540;

4.1.54-71.]:17014a; 4.1,56-71.]:8; 4.1.58-1.]:240; 4.1.59-71.]: 12

4.1.60-1. 0:15;

4.1. 6-Tayxu:

4.1.61-1.]:60°; 4.1.62-71.]:8 3T; 4.1.63-T. ):5; 4.1.64-1.]: 105:

4.1.65-1.]:5n; 4.1.67-1.]: 144°; 4.1.68-T.]: 41 ya 9; 4.1,70-71. ]: 162;

4.1.71-71.]:3,5; 4.1.72-T.]: 20n;

4.3.1-Tayru:

43.2-71.)I\4.3.3-1.]: 8; 4.3.4-1.]: 5/10; 4.3.5-T.]: 15

4.3.6-1.]1Ma; 4.3.7-1. ™~ 2V3; 4.3.8-1.]: 11; 4.3.10-71.]: 200;

4.3.11-71.]: 4.3.12-1.]:103T; 4.3.14-T1.p/91;

4.3.15-7.]: a=24,c=14; 4.3.16-T1.y —aA/r +3a2; 4.3.17-T.]: 63T;

4.3.18-1.]: CMZE“'Ce:E’<k:3OO;
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4.3.19-T1. ): 96; 4.3.20-T1.):b=8

4.3.2-Tayxu:

4.3.24-71. ). K=4, H=3; 4.3.26-T. | a=216°: 4.3.27-T1.]: 165;
4.3.28-T. ):48n ; 4.3.29-7.]:6144n; 4.3.3 I.]: t00s; 4.3.32-7.]: \7.
4.3.33. | K=6.Y=288Tr; 4.3.34,]: 12"3; 4.3.35. y.\20Mn 4.3.36. y.90°
4.3.37..): 150:

MantiLi> Ta$alalarwmno JaYoblan

5.32. 3 (a uplac/l 9 ol™anlar! yowb w8ayc/l 5.33. /18ar 30al eifalabk| 5
boUsa unyosb cbluyi$bl TUTKT. ATTO0 Keclk! 5 boYsa yana 6 3oamlan
KeyT keclkl 11 bo’lb kecbas!l ynyos!»cblyTaycll. 5.34. MnTkT. Atar
blna olTa 3ayan bllan blna bolay,a berMsa. 5.35. MuTkT. A8ar blua
um3b uatas! bllan blna bola8a berfM3a. 5.36. Ko'pebllMk 10 la cleb o "ylasbl
TUTKT. Asllcla Ha cbunk! ncbra®an lat3blan To5bkeTclan kelayoln,arn
ecH. 5.37. 1.8, 11.69, 88, 96. 5.38. 8tolcla 2 la o48an pa3H3ba "olac™. 5.39.
Ha. 5.40. 49 5.41. 1-wsul. 21rrM1 icfM3bcla 3 Talla 3uy ollb, 5 HLA1 1T BH8a
my™5a, 3 Mull 1cMBlida 1 1kr 3my oTb uolacll.2-u3mnl. 5 vl icl3bclagl 3nyLl
2 MvH icHbb”a 2 Tartla ynyMsa, 1M 3ny ormb uolacH. 5.42 AM 3tcHr an.
5.43. 31a. 5.44. BTa Wanclalakniiill Taz$a51 12 la sbatiol1Tn8> Tasszasuwia
ten& 5.45. 1997-yM 31-clekabr. 5.46. a) y184ncll 8 la otdacll. b) aylrTa 8
ta ofMacll. y) ko'pay!Ta 4 Tatia ollacll. u) boYTTa 3 Tana ollacll. 5.47.
2*a 01111, 5.48. 8 1a. 5.49. 4 tauyoynT” baT 3box1 bor, baT rang! sora. 20
Mwu3sbuk bllan uunyon blr~allbla 5 k§ 500 §raTT. 5.52. 45 Telr.

5.54. 8 ny 10" la iclbbnT8cHoEanall bo'ylcba 3uy 3albl bo3l boYsuncba
ulysbayunisa, unclagl 3amynTt8 yanrm HO'klWb yanrm uolacll. YanTt vl
iclBllda e3a cborak 1kr 3y uplacll. YanT LWrH icHsbcla yo”an 3nyT 1 H(A
tclMsbcla ~ol8an 3my maléan umylza, -/ 3y boYacH.

5.55. Bally, 0Y18a 4 k13bl bon3blb wpl&an 3 k13bl 20 laclan bally, LWi~an

VII. Tenk leno8l/lMNMkya (cn8laTalar
7.1.13-111801. Jlayob: A=]-00;4["14; +pa[.
7.1.14-111801. ,1ayob: 1"oéa x = | bo'l8anéa T a’'no8a efa eTas.
7.1.15-111801. Jlayob: Wocla x < 0.6 boY"ancla Ta'no”a e«a eTas.

7.1.16-1TT1801. Jlayob: A=]-o00 : oo[

334



7.1.17-71 1801 Nlayob: A =]-00; -2[n]-2 ; | [1] 1;+ o0 [.

7.1.18-nwol. Nayob: benl8an len8lMk x nT§ 3 €an bosbua barcHa
YlyTtallanéa ayTya! boYaék

7.1.19-1180l1. Nayob: {en8Mk x Har uanéay boY8anéa Haw ayTya!
boYaclT.

7.1.20-11801. Jlayob: x*O boY”anéa lerT,lMk ayTyal bo" 1a</1

7.3.4-nwol. Nayob: [3; oo[

7.3.5-nwol. NMayob: 1 a=1 éa x(1-1) > 1-2(1) yartr 0>-1 KO’8§'n
3on 1le51rMK bo3l boYacll. 8 bunT§, ncbun barcHa basluyly 50nlar bu
1en8512nknlng yecblrT boYacll. YecblT KK ’plaTt boYacH

2.a>1bo’ 18, X > ————— 3. a< 1 boY$a. sr< —l————
boYacrl. a—" a—~"

7.3.6-11U1801. Jlayob: ]-00;-3["]-2 ;+oo[ .

7.3.9-111801. /layob: ]-00;—3["]-2 ;+oo[ .

7.3.33-Ta8ala. Jlayob: 45 kT/$0al

7.4.17-111801. Jlayob: (10 ;0), (20 ; 10), (17 ;7), (100 ;90),

7.4.18-1111801. Jlayob: (1;1).

7.4.20-Ta8ala. /layob: C>uyonlar $oT 12 la. kaplarlar $oT 23 la

7.4.32-rw8o1l TenélaTtalarnlng baulyly yecblTlanT HOpTS:

a) 3ayob. {-3;-1; 3; 7}. b) 3ayob. {-4; 1,5}.

7.4.33-T180l1.. a) 3aYob.]4;+ oo[. b) 3ayob. O .1ayob. ]-10 ; 8[.

7.4.34-111801. 3ayob:

7.4.35-Ta8ala. 3ayob. 60. kT/30aT, 72. KT/30al.

7.4.46 a) .1aYob: 1-7;7[ y) 3ayob. [~3;+2]

e) .layob.; ]-oo; -2[n[O; +co[

7.4.47. 33yob. 14 ; +oo[. 7.4.48. a) .layob. ]1;+°% [.

7.4.49. a) ,dayob. ]-o0; -3[n]5; +»[. 7.4.56. ,layob.] 2;+oo[.

Mwu§(aul 18b ncbmn 1lop3 binuylarnt« Jayoblan
MaleTa(lk (M3bmnncba Tayxus!
2a.a) ) nt§ ba]rt 2) TN§ bajrweéan “kaHa”
y)a) 1) Tn” ba]rt 2) nT8§ ba)rTéan “kaKa”

335



CeoTe*nya bo’'lMTtklan Twm3(ayl =1 wncbun (op$blnuylarniws
Ja\oblan

1-boHT 4Nn.1-tayrmn: 1-1.]:28. 2-71. ]:10; 4-T. ):6.4 ya 14
5-1.]: 18,8. 6-1.]: 10: 7-T1.): 111. 9-7.]:60°;

4.1.2-Tayrn: 1-71.]:50°% 2-T. ):45°% 4-T1.]: 33, 5-1.M24;

7-1.]: 7,5; 8-1.): 9: 9-1.]: 64; 11-T.} 81

4.1.4-Tayrn: 1-T10:24. 3-10: 255/3; 4-1.]: 181'2; 5-T. || 153,

7-T1.]: 65/2; 9-1.]:31; 10-T0:77°; 11-T.y 170; 12-T0:150°;

13-T. ):8;

4.1.5-Tayxu: 1-71.]:35: 3-T0;15; 4-T10:65; 5-T. ):405; 6-T.): 900;

8-T. ):7V3; 9-T0:5;

4.1.6-Tay2u: 2-710: 13, 4-T10:5n: 9-1.]: 108°;, 10-T. ]:64:

12-T10:4Nn"2;

H-bo'T. 4.2.1-Tayru: 1-1.]:16; 2-1.]:9; 3-1. 1:7"5; 5-710:36:

6-ToO: 3 8-T1/: 9075; 10-T10:252; 15-T1. |:30° 16-T0:648:

17-1o0: H=10;
4.2.2-Tayxun: 1-10:r=3. H=4; 2-710:12 bo'lH,aT; 5-T0:321"3;
8-71. ):117n; 9-1.):n/21: 11-T0:128n"2;

KaHallklar Tayxm3wa 0l(1 TaszablarTn”; Jayoblan

Ma3ssa. 084rlk. 9-tasala. /1:600 §, 800". 10-Tasala. .l:kally ya aTyak
2 K§, cblnmncl 200 K«ooy 100 Ky. T. 14-Ta3ala. 6 K8.

$:84UT. Ha]T. 4-Tasala. .I 260 kub. 8T. 6-Tasala. .I you, 10001

9-Tas5ala. .1 1219500 cHelak. 13-Ta3ala. .14 I'T. 14-Ta3ala. .1 2 8allon

Ten8laTa, len”812lNk Tayxmswa OL(1 TaszablarnT” Ja\oblan

7.3.6. I k=7. 7.4.19. 1 30 kT/30a!, 36 KT/30a!. 7.4.24. a) 0(-5;3);
K=8
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11B

21C

31C

41C

51C

110

210
31C

2B
2
221)
32C
427

523

2C
12B

22C
320

1E

Te$l 1op8bTulannT§ Jayoblan

31)
13C
23C
330
43C

53B

30
13C

23B
33B

3C

110 12B 130
21E 22B 23C
31C 32B 33A
41B 420 43A
51B 520 530
61C 62B 63C

1-TE8ST |a\oblan

4c

14A

24B

34A

440

54A

5C

15C

25C

35C

45C

55A

2-TES8T ]JaN\'oblan

4B

14B

24A

5C

15A

25A

3-TES8T ]Ja\oblan

5E

15B
25E
35A
A5E
550
65E

6) T7A 8l) 9A 1OC
161) 17A  18C  191) 20A
261) 27B  28C  29A 30B
36C 37C 38B  39C 40B
461) 47B  48A 490 50B
56A 57C 589 59A 60A
60 7B 8A 9A IOC
16A 17A 18B  19C 200
26B 27C 280 29C 30A
60 7E 8A 9C 100
160 17A 18C 190 20A
26E 27A 28C 29B 30E
36E 37C 38A 39B 40E
46A 47C 48E 49B 500
56C 57B 58A 59B 60A
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