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Taanrcblar: A. 8. 8oleyey — AHsber Neyoly notkla§l
8aTODbl alsebra yaeotelllya kale\ra51l Tmiily,
Tka - TaleTamka anlan okkOn, prolessor;
T. 8. Maasuitioy — 3ataujanii 3Habar 1-3on
MNwka-nwetanka LBeyl cHreklon, I'Tka-
Wwa’ewanka Manlan notrocH, c3ol 3eT;
O. b. Musurtonoy —pe6a”o”ka anlan noww-
20cH clolzenl

Ma’lurollar 1o'plaricla TaleTank analArwné asosly bo‘Hrlanclan b 1
boY"an iTk3lyalar ya ularwn§ ~ralllanT cbl2isHbo'ylcka rarur Talenal]ar
FOWs kelLin18an ya o ‘yuycbl, atallyolcla ncHrayllEan 1ek3HT3uun& ylyThik
ara3a3! bar X/ boY™an iiTk3lyalarnT§ 8raviklanw eletewar yo‘lbtan
ya bos¥Ya yorclartcla cbir1sb venllan (o's'n3llog T a "lurollar badlcla Tay)ucl
Ko‘p 30n1 kKkoblaa Turcyaal; ~asclan, usbbn soHanta*an lMoycbbrnmsbl
TUTKT.

Ma’lutollar lo‘platlclan «Ta”*eTalKka», «TexaTka», «artally
TaleTalkaya Mortalka» bank3a barcba lexuk yc™nayY3Ma”™ bakalaynarra
ralabalan, akainertk LLBeylar, kasb-bunar kolle)lan lalakalan, o‘na urnurty
12’1 Tak*ablan o”vycblan, sbrnun&c3ek, Taletalka lMam o Kuycblan,
TubatMar bat “o‘1%anta 3Mali3 MNoybalarsblan TUTKT.
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80 ‘2)K08H1

(Yrbe&3tOn Ke3pnbka3TTé «Ta’Hw 106 ‘Nsiaa»21 A0NUT ya
«Kaclrlar layyorlasb TNy clasivm» m2lms12 18T ITTT 131ob
ALLU3KTNE yanst claynT ocliéaniuy labmyclir.

1121nk312 1a’T1T 11211111 Kar bir bo3salcbInT8 owi8a xo3
xm3nslyallant bBob8a 0l&an bollla mlar ucbun o*any a<3ablyollarT
yaraiisb rantyai kellb cbkc/l Ana 3b1 Tayzacllla KespubLikariuréa
«Lkak3ar *a’HT XTTXucbun o*ny aclablyonantn§ yans: aylochir
yaralisb konsepsiyas» 1Bbhb c!uyM ya H2ila \WLAa n atal&a
o3blnlroscla. Komsepslyacla MNoyclalarsb8a smlay bo‘1&an, Lumayyan
Fant 0‘21lasblt$b wmcbun rarvr boY an T1a ’lmtollar, Mnuy
Ko‘r3allicblar ya oYcbartlar, L1 Eel&Hr, TaYutoMarinan
*a3bKi'l {op™an claylal nasbn —T a ’lutollar LLiplarw (Tayuntob
notalar) TublT ekanl Ko‘rsalli&an.

Mwuallfar «Punk3lyalar ya Sra/lklar» Tayrusbl lanlab, 3bu
Tayrnba tadutolar lo‘plarw NMwsbru tassa<3 MV'b yo‘yar ekanlar,
AnylllaMar*a aloblcla e‘Ubor saraisbcl: Ta ‘luTkl, mnkslyanTté
berllBb nsnHan Har X1 boYacll. 1/lar anallk wm3nl, Jaclyal wmsull,
302 bllan 1loclalasb vsvH baTt6a “raik vaullarcHr. Ba’ran &raik nsml
onk3lya berll3sHTT& yaona vavl bo‘1sblbaw T TKT. |l MM21Ka,
{exTKa, Vbblyolcla sio ‘Vanllib, ko‘p§Ta 0*21 yoraclan asboblartn&
133bl8a a303 boYacH bat. bekT Nnblya berlL3blTn§ &raiik n3ul keng
1ardai8aniup8a saratasban, lunkslyalarw reksblnsMa nlleTaik
anaHr LWsbuncbalanw so*Ha3b”a ba&Ysblan”an taYumtoHar
lo'plaTHu 0T t0bl&a 018an aéablyoHaTwé yelarll <‘ararecla etaslle&l
Ko‘r8a yassollasblanacLl. Mazalan, 1.P CursblyTns «®yHKUMUM ©
NOCTPOEHU rpadukoB», 1.X. 51¥a3bluskiyning «3neMeHTapHble
MYHKUUKM 1 rpagmkn» 14.M 5Sbunclatné «PyHKUUN U rpapukmn»
(wkrat LWL) kkoblarina, aso3an, Iunk3lyalarnté §rallklanT
eletenllr taleTarka LLsbuncblan yoréatWa yasasb usullan bayon
Alln~an boYsa, N.A. Yu*cbenko, 11. byasbko, K.1. 8bye3oylaring
«Fpaukn QyHkumii. CnpaBoYyHUK.», K.B. KayxTtl3lnln§
«padmkn QyHKUKWIA. 3agaum u ynpaxHeHus.», Y.Y. YayMoy ya
bosbsalarnlng «3agauynm no matemaTuke. Havana aHanmsa»
Kinoblaniia nTk3lyalartné srariklan baw elewenlar Taletalka
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LW3buncblan Matita ta”etalk anaHr LU3lwncbalan yon3artéa
ClI2WEIL ko‘r8alll§an. ATrno o‘rbek Lbla ynuonéa kelllrMéan
aclablyollar&a o x8basll aéablyoWar sanyb yo‘a bod4*anA” tTnaAllart
m3bbu TaSlutollar KOJplarww — o”my 4vo‘manTaw layyorlasliSa
nngacl.

MaUuToHar KO'plart !o‘lh boMan [boTl bo‘Hb, nTNE binncbl
bobl vnk8lyalar 1o0°é ‘n3lclaél asosiy [MM13lwncbalar, Tk slya
SralupliB asiTptO 1a1an, Mankslya éraOfwne xarakrerl nualalan
batcla eleTeTar Tk3lyalar ya blarnt” xo83alan8a ba&U4sblan”an.

1kkTcbl boMa elernenlar Ta*etatika LU3buncblan yor3arlla
&Tk3lyalartru, EralllanTt cbl213n nsmHan yonlU™an.

Knlobnt& ucbincbl bobl(la bosYa yorclartcla Ivunk3lyalarnt&
8ralllklanw cbl213b bafals3ll bayon slln8an bo'Hb, len&lartasl
o3bkor ya o03bkorTas, paratel nk, ywb koorcHnalalar 813{erazlcla
ber™an 1iTk3lyalart *o‘la lek8bln3b ya mlarnt§ éralll anT
cb1213b m3mMan benl8an.

Markur goYlantanT§ 30°n88l lo‘ritcbl boblita elewenlar
boYTta&an 8oclcla Mvnk8lyalarnmé aso3ly xossalan ya “ralllan,
lexTka, TexaTka, waletalka, IN'wkKa, ataHy Taletallkacla Ko‘p
ncbraycH&an ya fo'Martblwan tnbl 1 cbirlglartng ~ralllan
kelLin18an.

(3o4YlanTtaTn8 bar bir para®ral'n3a, ayyalo, Tayru”a 1e818bll
la‘rllar, LW3lwincbalar ya la8cmlar benl8an bo‘Hb, nlarnt§ War
bln”a rwsolar yecblb ko'r3allléan ya Tnsl:aall 18bb311 ncHun yelarfl
clarajacla rrwo! ya Tasablar Jayoblan bllan benl&an, bu e3a unclan
0‘any yo‘llanta 3HaHéa bat lNoycblat3b T TKTI § T1anéa*acit.

MwallMar n3bbn so‘MMantatn8 kKoTpyTer yananlt *ayyor-
1asMa o ‘T bl33a3T1 40 ‘$b8an Ta&l3lrlar A. Owboyeya ya P. To ‘rayeya8a
0c2 Trnal<3orcblHklanw bicMracllhr.

MwualllMar, o‘2lannT& kinobw yoz218Mas1 Tebnallan ken§
larobxonlar oTTa3! ucbun oyviall boYacH (leb wnrme! blicraclliar
ya nlartn§ kiiob 3iaiT yaxsbllasb™a saralll*an Mkr-Tniobazalanw
TaTnuwya! bllan sabul sHaclllar.

Mwa/H/1ar



1bob. TWK81YALIAK HAOLWIA A8081Y
TA8HANCHAMNAK

1- 8. TO'P1AM TO8HLUCHASL1.
TOTbAMBAK 118THOA AMABBbAK

1 To‘plat (u3buncbask «To‘plar» LLsbuncbas! TaletallkaTruy
la‘n&12 2B yllrwan azosry LU3HuncMan6an bw bo‘lb, ba‘'2
bel8Man8a aszo3an blrSalkcla saralacl18an obyekWar yola nar$alar
(preclwellar) rrr)tma$lcHr. To‘platTt {a3bkll uluycbl Har bir
obyek* yok] narza unT” «eletenn» éeylMac. To‘plat wsibuncbas!
rrn3o/lar yorclarlcla MozbunrlacH. Masalan, 3atawanc! sHabncla&l
nTut 1la'TT Ttaklablan, (“myosb 515*Tablcla8l planelalar, barcia
nallral sonlar, barcba KO‘8‘n kasrlarya lioka2olar *o‘platwla$bkil
elacl.

To‘platlar lolt yok! 8rek allaylLinT§ bo3b barllan bllan,
nnTt8 eletenllan e3a Klcblk Warllan bllan bel&anacll. Masalan,
A B C A X, ¥, 2 lar bllan lo‘plaTtw, a, b, ¢, c X, Y, |
lar bllan e3a lo‘p]aTtnT§ eletenllan be/lanacl.

A8ar A W'platnT§ eletenn a boYsa, a e A kabl yorllacH ya
«a eletenl A KO‘plaTt8a e™sUIM» geb o"Hacl. Ak3 lidlcla, ya‘t a
eleten( A HO'plaT8a 1e813bll boUTasa, unclaae A kabl yorlacH ya
«a eleten! A KO'plat8a 1e”3bll eTa3» cleb olacH. Masalan,

A={13,57,9} boYsa n bolcla 3e A, 2¢ A

Cbekl 3onclagl eleterllarclan {asbkl1 lop8an *o‘plaT cHekH
loplaTt, clleks312 3onclagl eleterlarclan lasblal *op8an HO‘plar
e3a cMebll loplaT cleb alalacH Masalan, 3atawanc! 3llabncla8l
NTUTTY odia 1la’HT Taklablan lo‘plarw cbekW lo‘platuw, \o‘%n
kasrlar lo‘plarw esa cbek3i2 lo‘plaTtw lasblal elacH.

Brta bat eletenl8ae8a bo‘lta8an KOplat bo 5//0 plaT cleyHcH
ya 0 kabl bel8Manacll. Bo‘sb KO'plarlarsa auyicia8uar rr3ol bo‘la
olcH a) x2+1=0 len8latatn& baslaly Mablrn lo‘planii; b)
o‘raro parallel ikkka wrH KO‘8*n cHi2ianT8 uturty nuglalan
(oplatu ) x 2+ 1<0 1en8312WMktnB yecblwlan *o‘plarw ya b.K.

Ko'pTcba, lo‘platlar, nlartng eletenllan cHekH yokicbeksi2
boUlsblclan a4y narar, $1TyoHK raylsbcla “oiracbalar bllan
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la$ylriaracH. Bu lasylrlasb lo‘platlar wa/lcla baJanla<%an atallarru
lasayyur sllBbcla ya m'ar orasi(ke1Tnnosaba”arw o ‘rearsbcla ancba
UnlayHklar Wcracl.

1- *a‘nl. A8ar A W'platTn§ bar bir eletenll B lo‘platiun
Haw eletenun bo‘lza, A KO'plat *o‘plaTtTw> part' yok! gibrmy
loplaTl (loplaTos) cleb alalacl ya A ¢ B kabl bel&anacH (1.1-
cbirTa). Bu anyllla®cba 0™Macll: «#HO ‘plat A lo‘platnl o‘r wobl8a
olack.

E8lalta. Bo‘3sb HO‘plat bar sangay A lo‘platnTté Ssher
lo‘platl blzoblanacH: 0 ¢ A Har uanbay A (o‘plat 02-0TTT§
AAT11o*plarT blsoblanacH: A ¢ A.

Mi18ollar: 1) A ={1, 3,5 7} B={1, 2, 3, 4,5, 6,7, 8
boY3a, 1a‘nf& kKo‘ra A ¢ B boYacH;

bs 3, |

LULL

1-cblirTa. 1*2.- cbLina.

2) a, b, ¢ ncb ekterc3an Lora! boY”an KO‘plat benl&an
boYsT. Bu lo'plattn8 batra F371 lo‘plarlan auy”aétoba boYackt
0 bo‘sb KO'plat; bir eletenld {a}, {*}, {c} tO‘platlar; 1kl
eletenld {a, b}, {b} c}, {a, c} *o‘platlar ya benl8an {a, b, c}
lo‘plaTnT§ 0°21.

2- 1a‘nl. A8ar A HOplat B lo‘platTn§ s’srw, B HKO'plat A
lo‘plaTnT& fhsllh boYsa, ya‘t A ¢ B9B c J1 boYsa, n bollla A ya
B lo‘plaTlar blr-bin%a ler®oiieyllac/ya A = B kabl yorWacl. Maszalan:
A = {1, -1}, B lo‘plat e3a m3bbu (x- 1)A*+ 1)3=0 lenélatawnsg
barcba basluly [lcl12lanclan lasbkl1 LUp&an boYsa, raysbanki, A
lo‘plaT Blo‘plat&a len& boYacli.

2. To‘plarlar mslina awalar.

3- la‘ml. B bcHyony lo‘plat bo‘Ub, A KO'plat unTt§ blror
fhsllh boYsw. B lo‘platTwy* A lartaBan barcba eletenllanclan
lasbkH HOp&an KO'plat A nT§ B §a gaitar toHcHrnucbis! cleyibell ya
n CHA) kabl belelManac (1.2-cbl2Ta). Masalan, A ={2, 4},
B={1 2, 3, 4, 5, 6} boUsa, 1 boMa CHA)={1, 3, 5, 6}
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4- la‘nl. A ya B bcllyony lo‘platlar bo4sTt. A&ar C lo‘plat A
ya B lo'plaTtlaTT§ barcba ektenMan6an iora* bo‘Ub, bosbaa
eleten*lan boYTasa, n bollla C KO‘plat A ya B lo‘plartlarnTté

y% bl bl (bMasWiTa3l) éeyllacii ya A n B= Ckabl bel&TaracH (1.3-
cblaTa).

1.3.- cbltTa.

E$lalta. Bbut sayc! u\\b o‘IBb kerakkl, a8ar blror eletenl:
bat A LW'plaT8a, Haw B KO‘plaTéa sarasbll boYsa, b eleter C
lo‘platcla bir Ta/l1a bl3oblanaclT.

Yrujoncla8l 4- la‘niilan lo‘platlaTT& umy”a” xo3sabn kelb
cblsacl:

FrAnA=A. 2\AunB =BunA. 3°.Au0 =A.

4°, A8ar A ¢ B boYza, Au B =B bolacH.

M 150l1lar: 1) A={0, 2, 4,6, 8 10}, B= {1, 2, 3, 4, 5, 6}
boUsa, C=NuB={0 1 2, 3, 4,5 6,8 10} boYacH.

2) N =41, 3,5, 7 09, 2n-1, ..}, 9={2, 4, 6, 201,
.} boYsa, C=/1n B={1, 2, 3 4,5 6, .., n, ..} bodacH.

5- 1a‘nl. ya Bw>‘platlarnt§ nturrity eletetlanclan {asbkil
lop&an HO‘plat A ya B KO‘platlartn& wutuTly aBT! yokl
Ko paylTas\ (ke3fsTas1) ckyllacH ya C = A n B kabl be/Manacll
(1.4-cblrTa).

To‘platlarnt8 umylcla8l xo33alan 5- la‘nféan beyoska kellb
cblyacrlT:

5.AnA =A. 6°.AnB= BnA. 7°.An0 =0.

8°. A8ar A a B boUYsa, n bolcla A n B - A boYacH.

Mi1gollar 1) A = {£2, 4, 16, 48, +10, ..}, B ={£3, 6,
+9, £12, ..} boY3a, C= An B {6, £12, ..} boYacls;

2) A={1,23,5 7,9}, B={2 4,6, 8bo4sa, AnB =0
boYacH.

E3sblTa. B12 *o'platlarnTé yléUncHsl batcla Ko‘payiTa3sl
la’rllanTt 1kkina KO‘plaT ucbun kellrcHk. A8ar Ap A2 An
lo‘plaTlar benl&an boYsa, nlatt& yMdncl3! AxuA2u ... n An
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1.4- cbuwna.

1.5- cbuwna. 1.6- cHwna.

baTila kKo‘payiTast nA2n ..nAnbaTt ynuongatia o*x3basb
la‘nAanacL,

6- *a‘nl. A (o‘platTng 2?H0‘plat8a {h3HH bo‘lTa8an barcba
eletenllanclan riwl8an CHO‘plat Aya B *o'platlatT§ ay\rTa$\
(leya6l ya C —A\B kabl be"ManacW (1.5- cblrTa).

To‘platlarnTé umylcla8l xo88alan 6-LL ‘nllan beyosla keHb
cblu&ay.

NA\NO =A 120°. 0\A =0. 11°. A\J1 =0.

Mi18olar 1) A ={1, 2, 3,4,5 6, 7}, B= {0, 2, 4, 6, 8
bo‘lsa, C=A\B = {1, 3, 5, 7} boYacls;

2)N = {£2, 4, £6, 8, ..}, A = {3, 6, +9, 12, ..}
boUsa, C = A\B = {2, +4, 8, +10, ..} bo4acll

7-1a‘nl. N KO‘platnt& B lo‘platr8a *eéisbli boYTa”an
eletenllanclan ya B WW'platnT8 A lo‘plat8a bo‘lta8an
eletenl:lanclan Ntl18an C KO‘plat A ya B lLoplatlarnt&
axTTellk ay\rTa$\ cleb alalacl ya C = A [ B kabl belSlMana<3l,
ya‘’t AAB = (G4A1?) n (AN) (1.6-cblrTa).
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Mikolar 1) A= {1, 2, 3,4,5,6, 7}, B= {6 7,8 9 10}
boUsa, AAB = {1, 2, 3,4,5un {8, 9, 10} = {1, 2, 3, 4,5, 8§ 9,
10} boYad;

2) A= {2 4,6, 8 10, 12, ..}, B= {3, 5 7, 9, W1, .}
bo4za, AAB = {2, 4, 8, ..3u{3, 5 7,9 .} = {2 3, 4, 5 6,
7, ..} boYacl

8- la‘nl. Bwnchl elewetr AMo™aT”a ya IKKTCbl ekTeT !
loplat8a k™an barcba (X, y) 3uiilarclan Msora* boY8an Tuwblar
LW*p1aw1 Xua Y*o‘plarlarwng bekarl (10%n) ko paylTa$\ iteyllacH
ya n [X,¥Y] yokt X X ¥ kab! bel8lclamacll, ya‘w C= X x Y-
= {(x, y):xe X, ye Y.

EsblTta. A lo‘platwné o‘2-ox18a Oekall: ko‘pay*Tasl
Anyra&toba beManach:

Ax A =A2= {(n N):x€ A, ye A).

M1sollar: 1) A = {a b, c} B = {a, 3 boY3a, n bolla
Ax B = {(s,a), {a\3), (4,a), (*,P), (c,a), (c,(3)} boYacl;

2) =40, 1 2, 3, 4,5 6,7 8 9} bolsa, A *o'plaTnTé
A = A = A2 QOekall ko‘pay*T1a3l 100 Xa eletenl.clan iora* boYacl.

Ax A = A2{(0,0), (0,1), (0,2), (0,3), (9,7), (9,8), (9,9)}.

3. 8onH lo‘plarlar. 5anoy uclwn 13blalllacluan 3onlar nallira
$onlar cleb ablacH. Barcba nallral sonlar O, 1, 2, 3, 4, 5, 6, 7,

8, 9 rasarlan yoréanuéa bo3ll allinacll. Newral 3onlar lo‘plarT

4= {1 2, 3,..., n, .}

Kabl belanacl.

13bora3l malllral 3onlarTtn8 13boraswa 4araTta-siarabl bo4”an
sonlar Tardy nalura! sonlar §eyllacl Barcba Taniy nalllral sonlar,
nol 3ow ya barcba nmallra! 3onlarclan \boraX lo‘plaT buiiT 30n'ar
lop\at'\ eyMacH ya n, ocla{cla,

2= -n, -3,-2,-1,0, 123, .., 0 ..}

Kabl be"lManacl/.

Kaysbanbl, malliral 3onlar ro”p”t! bulln 3onlar *o‘plarlTng
AL KO'platkHr: N ¢ 2.

CHspartaycHéan kasr ko‘nt3bcla lasylrlanacluan bar blr 3on
ralstonal 3on (3eyllacH. Barcba ralstonal son'ar HOplallll

Kabl bel8lManacH.



Kaysbanla, 2 ¢ 0, <3etak, N ¢ (? cbunki, TYc 2. .lutlaclan,
a8ar o=\ boYsa, ]¥c 0 boYacl.

Ma”eTalikaéa lasal” ralstonal sonlar bllan eTa3, Halkl bosbsacba
lablalll 3on!ar bllan baT 13b ko‘n3b8a lo‘&n kelacl. Masalan: a)
KO ToT blIr birkka 1len§ boY”an kyac'ral ca™onaHNTé n2nnHair
FOpisb 1alab allinan boUY3st. PAolMeoretas”™a asosan, /r=12+12=2.
r son blvun gon bo‘H3bl TM TKT eTa3, cbunk] 12=1, 22=4,
32=9 ya b.K. T 30W Ka3r 3on baT bo‘H3bl T TKT eTa3: a8ar

2_ P
r :3 albqaarta3 kasr boYsa (bu yercla ~1), n bollla r- _—Hr

p2
baTt galsaartayclléan ka3r boYacl. BeTtak, ~ bulun 30n

boYtaycl, 3bunt& wucbun n 2 & len§ bo‘Hbl TM TKT eTas.

8bunclay slllb, kyaclra* cMa&onamwg nxunn™ ~2 Ea
b) aylana nrmnlwt1& cHartetr*a 13balwitoclaloychbl n souiil

o p
oiclly kasr, ya’'t - ko‘nt3blc3a {asylllasb TM TKT eTas.

6) m3bbu 0,1010010001... kasrita btncbl 1 rasart6an KeyT
blna nol, Wckrcbl 1 ragartc3an keyTt ikk/:a nol, wucbincbl 1
ragdatk!an keyT ucbla nol Lnbcya b.K.

Yuyonc3ast a), b) ya 6) bollar<3a&l keMrY&an 3oblar, ya‘r
cbek31i2 o‘nH noiayny kasrlar, \rra\3\onal $or\lar éeyllacl ya
lrralstorial 3onlar *o‘plarT 7 bllan bel&/anacll.

Kalstonal ya lrralstonal sonlar Mo'plarwtns birlasbrasl \\ag]aly
3onlar éeylMacll ya Albllan bel8/amacH, ya‘'t Bl=()"1.

Os3onlMk bllan ko'n3b TuTkKTK1 Ad<2=7, NA7=0,
A'n0=0, On7=0, 7cN1 Oc:/?1boYacl.

4. 8on o‘yp B /KO'e‘n xuyony OTw raT belslab
(O 1K}la 3anopg bosbl), 304iéra [0;1] bIrk kesTaT lanlayrt2 ya
yo naHsT beléllaytl2. Buniay bolcla koorcHnala 10&m cblw,
ya‘T 3on on\ berlan éeyMacll (1.7- cblrta). Har bir nalural
YOK1 Ka3r 3on”a 10‘8‘n cblrraga blna nuala 103 kelacll Masalan, 5
BOT benl&an boYsT. O Twlaclan (3anos bosbblan) benl8an

A B' (@] B n |
-5-4-3 -2 -1 0 1 2 >3 4 5
1.7- cblrTa.
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yo‘nalsbcla birfk ke3Taw 5 rnafla ao‘yanw. Nelyacla, A nualaw

bos aflarwr, bu nua*a 5 sonwa 103 kelacH 37 souiil olaylk, O
nus*ac3an benl8an yo‘naHsbcla birMk ke3Taw 3 wakia, 50°n8ra

bIrHK keswawné | S3rwT Ao'yartr. Nelyacla B nus*aw bosA

ANartr. Bu nug*a 3y 3onwa T1o3 kelacH

A&ar [/ 1o‘¢‘n cbl21tAnT8 M nmalasl blror r 3on™a T03 Kel3a,
bu 3on J1/nna*atn§ koorcHnakOs/ éeyWlacH ya n M (r) kabl bel&arecH

Masalan, A ya B nuslalatTé koorcknalalan To3 raylabc3da5Sya 3/

3onlanclan Hsora* boYacH, ya‘t >4(5), A(3y). 3anos bosbl O

nma*atng koorcHnalll3! nol 3onllan iborai boYacH: 0(0).

EncK bIrHk kestaw O nua”agan bosblab beran yo'nall3bsa
HaraTa-Aarsbl yo‘nalrsbc}a 5 talla so‘yartr. 3anos bosbl O 8a
T3balan A nudla8a 31TtTeTK A' nuatat bosll afanrur. A'
nualawng koorcblwasl —5 3ow boYacH, ya‘'t A'(—b5). 5bun8a

o43basb, $nuala8a 3lwrtelnk B' nua*arns koorclralazl —3°

30 1ophac3l. 5ya —5, 3 1 ya—3 * 3onlan, T03 raylsbcla garaTa-

parsbl $onlar cleb ablacH. KoorclUwa 1lo¢‘n cblrwYpa benl8an
yo‘nalBbclapy”3b”an nualalar8a 103 keluycbl sonlar Tu$ba\$onlar
eylacH. KoorcHna*a KO%€ ‘n cbl2184cla benl8an yo‘nal8b8a saraTa-
Har3bl yo‘naH3Ma pylasll8an nus*alar8a 103 keluYcbl 3onlar Tardy
Bonlar ieyHacK.

E$lalta. KoorcHnala bosbl O nua”a 103 ke™an ,,0 (nol)
30T Tusbal baTt, Taniny bart bl3oblantaycH, n koorc3HLLla 1o1 ‘n
cbl216°K)as1 Tn3ba* koorcHmal:all nus*alart tan/ly koorclknalaH
nusablan3an apgaiib wracH.

KoorclULLa L‘§‘n cblruy‘kla6l benl8an yo‘narsbiu (oclalcla w
0‘n& KO Ton”a yo‘nal8anc/Ir) Tusba/, benl&an yo‘nalisb$a sarata-
Harsbl yo'naH3bT e3a Tardy yo halisk eyllacH.

5. 8onl oraHslar. a<b 3balluy sanoauar*iracl18an a ya b3onlarry
olarw?2 ya wularw koorc3Hlla 17 ‘B‘m cblruwUita nua*alar bHan

beléNayTl12.
n



Auwallla ,,tleryal’\ ,ke3Ta®, ,yant iieryal, ,nur* a*ata-
lanw ko‘pTcba bir noTt bllan ,,30nH oraHa™ cleb kblalllacH.

Ora”ar Tun OeoTeTK lasyT Bel8iat5bl Ten8512Mklar

yorckTtbla yorLlsbl

1ter/al (a,b) a<x<b
________________ [
KesTa " [a,B] a<x<b
YanT Tleryal pd m R {cLb] a<x<b
* o ow
YanTt Tleryal [a,b) a<x<b
M
7 [a,+cc) X>a
a
blvr (-<*;/>] X<b
Ocbls nur ob MK .l (a,+00) x> a
a
Ocblsa nur - (-0 0 ;/>) x<b
$on o’ul (_oo;+00) (—o00<x<+00)

Mwus™auH yecbl8b ncbun nwollar. Benl8an A ya B KO‘platlaréa
kKo‘ra Jinud An B, A\B, B\A HO'pkninart *opT8§:

1. A={2, 4,6, 8, 10}, #={4,8, 12,16}.

2.A={1,3,57,9,..., 271—1,...}, B={3,6,9 ,..3n,...}.

3. N={x:(x-2)(x-3)=0}, A={x:(x-2)(x+4)=0}.

4. A={x:x2—4=0}, /?={x: x—2=0}.

Benlean /1ya B *o‘platlal8a ko‘ra>4u B,

An B, A\B, NnaA lo‘platlart lopTs.

5. A ={x:0<x<2}=(0; 2), A={x:1<x<3}=[1; 3].

6. T={x:x(x—3)<0}, A={x:(x—3)(x—1)>0}.

7. A={x:xed ,x2—8x+15<0}, #={x:xe7yY, x2—6x<0}.

8. M={x:xe2,—2 <x< 4}, B={x\xeTy, 1<x<7}.

BerM~an A,B ya CUo‘platlaréa ko‘ra/inf >n C, Jin {Bn C),
(Mn A)n C loplatlart 1lopT§:

9. W= {x:—3<x<2}=[-3; 2], A4=[0;4], C=[3; 5].

10. >4=0, A= C=/T.

Benl8an A B lo‘platlawa ko‘ra AxB Dekar! ko‘paylrtauwl
FOpth:

11. y4={1,3}, B={2,4}. 13. A =[1;2], N=[1;2].

12. A=K\ B=/IK 14. N=[1;3] B=[2;4].

12



Mwu”ayn yeclwH mnebun benl8an ta$alalarnwi{; Ja\oblan

1. 1vB {2,4,6,8,10,12,16}.

A\B {2,6,10}, B\A={\2,LLl,

AnB {4;8}.

2. A*B {1,35,6,7,9, ..},

An B{3,9,27,...}.

ma={1,5,7, ...} 5\1n = {6,12, . .}

3. JloB ={-4,2,3}, AnB={2}, N1\.5 ={-4}.

4. AnB={-2,2}, AnB={23, N\aA = {23, 4\1=0.

5. AnB={x: 0< x<3}, AnB={x: 1<x<2},

N\.5={n:: 0< n:<1}, B\A={x:2iix< 1}.

140B={x:0< x<1, 2<x< 3}.

6. A<uB={x:—°<x<+°°}, AnB={x:0<x< 1},

M272={x: 1<x<3}, 2A4={>c:—<x<0, 3<x<+~}.

A&B={x\-°°< x<0, 1<;c<+°°}.

7. y4n5={1,2,3,4,5}, AnB ={3,4,5}, N\"=(3,4)n (4,5),
B\A ={1,2}, AAB ={1,2} n (3,4) n (4,5).

8. )XKn8={—1,0,1,2,3,4,5,6,7}, An B ={1,2,3},

ma={—1,0}, A\1={4,5,6,7}, -AaB={—1,0,4,5,6,7}.

9. AuB={-34], An C=0,

An (Bn C)=[-3,2]u[3;4], (Jiud) n C=[0;2]n [3;5]=0.

10. nns5)=<2, AnC=1, {AuB)nC=2nN=N.

11. JIx2? ={(1,2),(14),(3;2),(3;4)}.

12. AxB =KKK1=Kr ={(X,>"):—~<:<+CB,+00<7 <k}

13. >1xr={(x,3"):x6 [1;2],ye [1;2]}.

14. AXB = {{(~):x€[1;3],>"[2;4]}.

2- 8. PLLUK81YA T118HLUCHAS1

1 Punkayawn?» la‘rlll. X ya ¥Ybagkpy $onlar FO‘planu benl8ar

bo‘Lp, nlar /11 wnin bo‘$b bo‘lwa8an Lk$T ro‘plarlan (XcB',
YcN), x ya y lar e3a, wo3 raYi$Ma, mlarnw§ eletenllan (xeX,
ye YY) bo'l$T.

1- la‘nl. A8ar X KO'plarcla8l bar bir x $on8a blror s0k3a yok

AOnmn8a Ko ‘ra Yo ‘platclan blnay 3on 103 40 ‘yM3a, X KO'platclay
/nnblya beran (an'wlan%an) c3eb alalackl ya u iirnyolllc raylsbkla
[: x"y yolay =/(x) kabl bel8ManacH.

Bunita x — ar%wTenl yobl erk o ‘T%arncbl, y —/unblya yobl
erblT. o'r3arnycbl,/—xaraklen$lka (sonun yoln c)cHcla); X lo‘plat
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/vnblyanw, anwlaT$b 3oMas!, Y={y:y=/(x), xeX} LW'plart e3a
nnt8 pl/yTanan KOp\aT\ (o'wan3ll 30Ma30 lieyMacll,

Bunclan keyT blr 'mnk3lyatnE awslawsb 3obast! /)(/),
fiywawnar lo‘plartTt (0‘28an3b 3o0ba3t!) esa E(/) bllan
bel8Mayrt2.

2. Punk8iyatn§ benHsb n$ullan. Punk3lya nturty boM
anaHnk, Jaclyal, 8rallk ya 30‘r usunlan bllan berllBBbl TU TKT.

Anak manl. Ko‘ptcba xyay o”armnycbllar orasi3ast boHarmsb
lortnlalar yorclart(la roclalaracll Buncla ar&uTteT X nT& bar bir
shyTa*wa 103 Kelachwan {unk$yawn§ y ulyTall x usnita anaH/K
aTallar — A0‘3bl3b, ayT3b, ko‘paylTt3b, bocH3b, clarajaéa
koYan3sb, lMNcHridan cblsansb, loeanlTlasb ya b.k. atallarw balansb
nalTaslcla FOplWac!!. (Ma*<3a, bunéay msnl/vnk3lyanln% anaHVIk nsvllia
benHs/ cleylacH.

Punksiya anal1”k msmlcla anyiclagt Ko ‘nrsblarcla benM3bl TU TKT.

1) y=8{X) yok1 x=%{y) ko‘nTt3bcla8l lortnlalar bllan berH"
vnk3lyalar oslkor ko Tim3bc!la benl%an / 'wnk3'\yalar cleyllacll
Maszalan, y=6x—2, y=x2+\nx unk3lyalar o3bkor kKo‘nr3bcla
berlM&an. AnaHnk u3ulla benl8an vnk3lya bir necbra ortulalar
yoslaslcla yorllsbl bat TM TKT, Tasalan:

coB*, -nN<x<0 bo‘learla
1(*) = 1 O<x<l boYganifa,

y 1<x<2  boY"an6a.

Bu unkslyanTte awsdlat3b 3oba3l [-51;2] Bbo‘lTb, u ucbla
lNortnla yorclartcla berlA™an.

2) A8ar x ya y o‘2éarmnycbllar sanc3ayclr Ax,")=0 lenslart
bllan boé‘lanéan, ya‘r len8latay 8a T3ba*an yecbllta8an boYsa,
1 bolcla bank3tya o3bkorTas Ko finlslicla benl%ean ckyllacH. Masalan,
x2+y2—A2=0 lenélata o3bkorTta3 3baklla benl8an bTk3lyart
Wocklaye3l, nT y 8a T3bawn yecblsb nmalyasllla kkMa vwnk3lyar
bosW allarTr:

y =+\]a2—x2.

Ba'21 blr osbkorTtas ko‘nnlsbcla™l unk3lyalarw y —(X)
(o3bkor) ko‘mwsbcla Moclalasb baT T TKT. Har sanitay o3bkor
Ko ‘nT3b<3ag&l y =/1x) nTK3lyaw o3bkorTtas ko‘nt3bcla yo213b
bat TMTKT: y— (ac)=0.



3) paraTelnk KoYT 'MMa, ya‘w AN a <[ <p 3bakicla

berllsbl. y =/ (x) iATk3lyacla x nw8 ¥ & 103 50'y"3bl paraTen
cleb alalacl&an ncbuncbl bir 1o‘2BarnycblnT2 yorclartcla Llocbla-
T3bl TUTKT:

X

<B
-b

D&M ac<
ly =y(1)a -
bu yerc3a (1) ya \|[/(1) lar NaT anallllk n3mllla berl"an ATk3lyalar
bo'Wb, /)(h) n Ay)*0 ckb blsoblanacH.

Punkslyalar benH3bTT8 en§ ko‘p mucbraycHéan usmi anallllk
M3nkHr. Bu manl TaleTalik anaHrck gk3a ko‘p 15blallicH.

Jlaclyal n8ulb Ba'21 boHarclax€”ya™e ¥ o‘28atycbllar oraskla&l
borarmsb lMortnlalar yon3aTlla benltasclan, balkl]a”a! owgaH
berM”an bo‘Hsbl bat TMTKT. Masalan, / — yanyar oOyTTB
binncbl clekaclasl (10 kmnlM&O kmnlan noTen boYsa, T — 3bu
nowerl kuw 30al 160 cla 3atawanc! sbabn”a kuralll&an bayo
barora1l blMclAraT, naluacla anyiclas: Ja<3yalSa keia T 12:

1 2 3 4 5 6 7 8 9 10

7" -3°  .5°  42° 45° 4 0° -2° —5° .3° _1°

buncla / —ar&uteTt? T — lvnkslya boYacl. Bo8YaTt3bnT8 bunclay
berlLizbl M'mnk51yanTt8yay#/ namlla benlMsbl cleb ablacH. By wsunl(lan
KofpTcba rraclorlar oraslcla "avV“balar oYkaz213b Jarayorcla
Moyclalanllacil

5ap\a\ manlTn& sulayl181l 3bunclan 1boraiki, ar"MTeTNTE K
yokl by awsa a’ytalaniia, wnk3iyat bl3oblaTta3éan, ntns§
¢yrnanann! atalasb TMTKT. laclyal nanlit& sulay boUta™an
lotow 3but3an LWoralld, ar&utenlwné o‘28an3bl bllan
nTkS51yawn& o‘28am3ll xarakrenw Ne‘H\ an!alab boYtaycl.

6rank m8nH. xOy koorcHrlla lekisluflcla x Tn§ X w>‘plar
(X=B(/)) nan oln”an bar blr alytan ucbun M(x%) nusa*a
yazalacll, buncla nualanT§ abssl5sasl x, orcHnalably esa 1rlnkslyanlné
X 8a T03 kel&an alytan&a len8. Yasa”an nualalart LUTasbWr3ak,
nalyacla blror cbl”s boslM boYacll, bosll boY”an b1 cbl214T benl8an
MTK3lyanTt§ Brain” cleb saralacH (2.1- cblrTa).
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X
YecblU$bl. x2_4 Tunk3lyawn8 Ttaxra.n nol&a aylanacliian

nuablan3a Mink3lya Ta ‘no8a e8a eta3. beTak, bu iMTk3lyanTé
atalaTt3sb soba3sTi Llplsbcla amylclaél x2—4*0 yokn x*x2 3barlar
ba]arLLI5blT lalab sllisb kerak.

$bunclay lMnk3lyatn8 ardalar3b 3oba3l ncMa oraHs-
nT8 blrlasbraslclan iboral, ya‘r

W 1 = (-°°-2) 0 (-2;2) u (2;+00).

Xunlo8a. Punk3iya kasr ko'nwsblita benl8an boYsa, unt&
atTalat3b 3oba3! arSutenlwn8 kasr Taxra”w nollan Tasl]
aali8an alyTtallan !o‘plarwclan borar boYackl.

2- wi8ol. /(x) =\]1—x2 Twunk3lyant§ anlalan!sb 3obastl
lopTs.

YecHL3bl. Mcr os*1cla8l Woclatuw> MyT1aX® Taniy boUsa,
WTK31lya Tay”mé etas (baalfly 3onlar lo‘plaTkla becb sanéay
Ntk3lyanl atalataycH). QeTak, cHr o3lciaél iMoca T a ‘no&a ena
Bbo‘U3bl ncbun 1—x2>0 3ball baJarllisbl kerak, u \to\na bu leng-
812knT8 yecblTlan *o‘plarw [—1;1]] ke3Ta boYacll.

5bunclay sllb, Mvnkslyatn8 atalat3b 3obasl 2>(/)=[—1,;1]
Ke3taclan 1boral .

3- W8l /(x) = Mnkblyanlné awslatsb 3obasT!

HQplLLE-
YecblW3bl. Btncblan, 10—5x"0 yokl x?2 bo‘l3bl;

3
1kktcblclan -"-5- >~ bo‘H3bl kerak. Bu 1en&3121Mk 10—5x>0 yok1

x<2 bodléancla o ‘rTH boYacl. OeTak, x*2 ya x<2 3bar*lar o‘nnH

bo‘18ancla benl8an bTk3lyawne atalat3b 3oba3l [ O =(-°*2)
boYacH.

4- noool. /(*) = LWnkayanTs awsalaTtsb 30ba3lt *opTé.

YecHLLsbI. 11(312 03Mc3a811Moclant8 y[yTain Taniny bo4sa bar,
WTK31lya Ta ‘noéa e8a, cbunlin MclAr ko‘rsallacbl los 3oncKr. Bu
Munkslya T a 4108a e8a bo‘Visbl ucbun x#5 3ball bajarlLisbl yelarb.

OeTak, ber™an Imnkslyatné aTtalaTt3b 3obasl /)(/*)=
= (—o00;5)u(5;+00) boYacl.

5- 1zl / (X) = ~257x—1 lvnk3lyaning aTtslary$l 3obasTti
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YecbllUsbl. 2 sil1x—1 1locla]ul clarala/t M\r o3npga salna$b8ar
ncbun 2 31 Xx—[>0 len8$12Hknl yecbanw:

3UJX>F, \0+2KI'I <x< 6 +2nn, ne 2.

Oernak, benl8an JSiTtblyatne aTtsa'at3b 30bas!

Xunlo8a. Kellln18an rr3ollartn§ yecbllUsblitan ko‘nnacllla, goit
Ko‘rzallcbl \lUb o3lAcla8l [(o6a TanMy bo4Ta$lMs81, ya‘w

/(x)=2pp(x) (bync3a n — nallral son) vnk3lya ucbun ¢(x)>0
boY13bl Kerak.

6- 1Bo1. / (X) = 1lo8a(9 —x2)(a > 0,a * 1) I'vnk3tyaling anii-

laTt3b 30ba3lt lopT§.

YecblU$bl. bo8anlT1k {unk3lya arsutenllwuw, Tn$ba* slytal>
lan<3a T a ‘noéa e8a. 8buwng ncbun 9 —x2> 0, x1< 9 yobl |x|<3
bo‘H3bl Kerak.

QeTak, beran 'vnk3lyarn8 aw(}lawsb 3oba3! 1) (/)=(—3; 3)
oraHsac'an iborai.

lopTs.

YecblUsbl. Btncbl™an, 9—x>0 yok] x<9; 1kkTcblclan, x—3>0
yok1 x>3; ucblncbréan, 18(x—3)"0 yok! xM blYHsbl kerak n<9,
x>3 ya x¢4 3balllarw bl3ob8a o0l3ak, benl8an lunk3lyanT§
atalatsb 3oba3! />(/)=(3; 4)u(4; 9) clan \boTal boYacK.

8- LLI8ol./ (x)=1o8s8(x2—5m*+6) nanblyawne awslawsb 3obasxn!
*0pT8.

YecblUsbl. Bwncbliian, x2—5x+6>0 ya (x—2)(x—3)>0 yok!
-»><1:<2,3<"<+0 blYWM3bl; 1kkTcblcian, x* >0, xbll yokl x>0,
X ¢ 1bo‘TBblkerak. x wng bu 3bariiarw blr yas*cla yanoallaniracl]8an
barcba slytallan tO‘plart (0; 1)m(1; 2)u(3;+°°) clan inora*.

8bunclay sllb, benl8an Tk3lyaTn§ awulawsb 3obag B{x)=
=(0; 1)m (1;2)n(3;+00) boYacH.

9- rws$ol. /(x)=1084(8—x) NTKayawne atalaneb 30ba3sTi
(Op1N&.

Yecbl3bl. B 1loEarlliTk Tk3xya T a ‘no8a e8a boYisbl ucbumn
8—x >0, x*0, x4\ yok! *<8, x*0, x¢p+\ boYi$bl kerak.

OeTak, benl8an Iunkblyant& awslawsb 3oba3l /)(/)—
= (— —Ln (—21,0)n (0;1) n (1;8) boYacB.
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Xunlo8a. 1o&kn)/(x) 1rocla Ta ‘no8a e8a bocH® mcbun /(x)>0,
h(x)>0 ya (x)  bo'M3bl lalab AllMmac3L

™r- WTKelyanT§ awsaaTt3n 3oMa-

gilll 1opT8.

YecbllUsbl. Btncblckn, x>0 bo‘M$bl; ikkTcblc3an, x+1>0
yok! x> —1 bodH3bl; ucbincblgan, 2x—2>0 yola n:> 1 bo‘Hsbl;
FKO'/lrcblcHan e3a y/x + 1—"2x —2 ¢ 0 yok! x* 3 blYH3bl kerax.
OerTak, i nT& yusonc'ag 3barllart sanoavarlraclf8an alytallan
x> lyaxdgp 3 <3n Llora*.

$Jlwnclay benl&an mnkslyanTt& aTtsalaTtisH 5obas3l 7/ )(/)=
:(1,3)V| (3;+00) boYacW.
_ arccos (x—2)H]9—x2
11- LBl ./(x) = 1063(5-2x) Mmkslyawng awsalatab.
30Wasbl TOpIMS

Yecbll3bl. Btncblc3an, arkko3tu3 T a ‘no8a e&a bo ‘T$bl nckunn
nnwsg belslsl 05LLa81 Mo<3ant8 ab3okm alytall 1 c3an kana
bo‘lwadMgl, ya‘w \x—2|<1 yokl \<x<3 boYasbl 1kkTcblclan,
9—x2>0 yok! —3<x<3 boYlsbl; ucbincbllan esa 5—2x>0 ya
108,(5x—2x) * 0 yok1 x<2,5 ya x*2 bo‘l3bl Kerak. x NT§ bu
ncMa 3HallTt blr yaslcla sanoarlanlracH8an barcba flyta(lan
Wplart !'>(/)=(1;2)n(2;2,5) boYacl.

5bunclay L\\b, benl&an iiTk3lyanTté aTalaTsb 3o0basl
NNH=(21;2)n (2;2,5) boYacl.

Xunlosza. /(X)=(h(x)x\|>(n") Munk3lyant5 atsalat3b 30ba3l ((X)
ya \[/(X) vnk3lyalar awplat3ll 3obalanwnE nTurty alsrwclan
1boral:

Ad)n ON/H=L00 -

12- 8ol /(x) =(x —3)™"™ Tvnk3lyawn§ awsiaw3113oMasnr!
FOpTS.

YecblU3bl. Bttcblc3an, x>2; 1kkrcblclan, x—3>0 bo4lsbl
Kerak. X nT& bu 3Harvarw sanoal;lanllrmycbl salytallan KO‘plasn
x>b pan iborai. 9eTak, A J1 =[3;+°°) boYacl.

Xunlo8a. m{x)*¥) (u(x)>0) sMallla™ 1loclalarcla a3o3 ya naTyn
Ko‘ralkiobl ar8utetTtné bir x plyrallancla bir yaslcla nolSa
aylantaslls: kerak (0° kodnm3bcla8l aTaTasllk).

13-1101801. |/|= 4—x2 T'wnk3“yanTé aTat3l 3obast! n>pr&.
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Yecbl/kbl. 8ball8a ko‘ra |/| — waniy bo‘lwa8an 3on, 1 bolaa
4—x2>0 yok1 bu yeritan \x\<2 bo'H3bl 3bar!. Oewak,
AN(/m)=[-2;2) BboYacH.

14 -nT1$ol. |/1=1e (4—X) Munkiilyaning rmwlaw$H sobas)n: kO pTe.

YecblMsbl. Benl8an lunksi>ante aTtabuiisb $obasti 10pi$H
ncbun upnylclag)

MNe(4 —x) > 0,

O } 14—x >0 ‘m

5131:eTaéa e$a boYarT2. $131etawing brncbllen§512M8lclan 4—x> 1
—x>—3; x<3 bo‘U3bl, Nckrcblsllan e3a, 4—1> 0,—X > —4,
X <4 bo4 bl keHb cblsacH.

Jetak, Xx<3. Benl&an LUnk3lyant§ awslanlsb 3o0basl U (/9=(-«>;3]
boYacl.

4. Punk8lyanliné o‘r§an8b 8§oba81. y=/(x) I'unk3iya xeX
lodlarcla benl8an bo4l3T.
4- *a‘nl. Punk3lyanT8 ar8utenln X=1i(/) (338l HaTtTa

Alytallanw sabul gHSancla Tk3lyaTn§ nn8a T03 kelSan slyTtaman
lofplart E(/) 3bu Tunk8lyaning o”an3ll 50M051 (ulyToiar\
loplaT0 (3ey/lacrl.

Punk3lyawing8 o4 8ansb 3oba3! cHskre! nualalarclan, Tu”™ac3an,
orallu, 3e&Ttenl, bir necba oraHgan3an ya b.k. \boTTXbcYTBBI TN TKT.
Jaclyal yokl 8ariik nsmllla benl18an Mnkslyalarwi> o48ansb 3obalan
oKR-oKIclan TaYut. Analluk wm3amlcla, ya't y=/(x) 3ballla
benl8ancla {unk3wyanTt8 o04&an3b 3oba3tl loplsb ucbun y wng
/{x)=y len8laTta baagy yecblt”a eS8a boYacl/"an barcba Alyta{lanTt
FOp13b ralab sAlllnacH.

Couyiciaét lascHalar o4nnfl.

1°. A&ar benl8an MTk3ya (bu yercla n21lnksl2 inTk3ya nararc'a
InlllcH) en8 kioblk ya en8 kala ¢py Ta”*a e8a boYsa,/(x) MnkslyanTt8
0‘28an3b 30ba3innT§ 3bu en§ kioblk ya en& kana HAlytal:lan batcla
nlar oras]('ast barcba 3onlar lodlarwiclan iborai boYacH.

1- 1uwol. [0; 4] kestacla /(x)=x2+4 [vnk3lyanln§ oe8ansb
3obaskii FOpTS.

YecblU8bl. [0; 4] ke3tac3a benl8an unksiyawng en§ kicblk
AlyTall/(0)=4, en§ kalla pyTali/(4)=20 boUSaw ncbun, MnNT§
or8an3b 3obasi E(/)=[4; 20] clan iora*.

2°. A™ar vnkslya eruy lacblk (kama) alytal:8a e8a boYsa-ywm,
aTtTo en8 kama (klcblk) fhyTai8a e8a boUTasa (yadil u cbeks2
olMa (kataya) bor3a), n bolla/(x) nTk3xyanTs 048an3ll 3oba3!
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MvunkslyanlllE en§ k!cliik (kalla) alywaH ya 3bu alywalclan kauna
(ktoblk) barcba 80nlar lo‘plarwclan ora* boYacH.
2- 1w$ol./(x)=ax2+/Ix+c lunk51lyant§ oe8an3b soba3Ti 1opT&.
YeeblLI$1H. Berl™an vnk3lyai

( bV 4dac—b2
y =a(x+Ta} +-ur~
KO ‘nwsbcla MocblayrTr.

A8ar >0 (a<0) boYsa, benlSan MTkslya x =—" nusalacla
en§ koblk (en§ kamna) AlyTtali8a ensbacll, aTT0 en& kava (Kioblk)
fyTan8a e8a bo‘lraycH.

OeTak, a> 0 (a <0) bo‘l&anclabenl8an nTk8lyanT§ o ‘28an$b

4ac-b2 M 4ac-b2
30basl! ~ ag »+ec E(N = 40 (3an 1borat

boYacH.

3- nm$o]. /(x) =y/x2—2x +5 lvnkalyaTn§ o ‘2éan3b sobasilll
lopT8s.

YecbllBbl. a=1 >0 ya /(*) =V*2- 2*+5="/(x-1)2+4

nTk$lya x=1 nud(ac'a en® koblk yTa’8a e8a bo‘lac3L ~(1) = n/4 = 2.

OeTak, benl8n lunk3yanTé owk8angb 3obast E(/)=[2;+00)
clan 1borat bo4alll.

3. A&ar y=/{x) "nTK3lya benl8an bo‘lb, 1t x & T13ba"an
yecblsb T TKT boYsa, ya‘t x=(O;) ko‘ntabcla yo213b TUTKT
boYza, y=/{x) I'mnk5lyanté o'r*an3b 3o0ba3tl HOplsb wucbun
;c=t(y) M'vnk3lyatn§ awsalatsb 5obastl HOplsb yelarH. OeTak,
x=(?(y) wnk3wyatw,> awularsb 30ba3l y=/(x) hTk51lyawn§
0‘r&ansb 3obazlclan Llora! boYacll: A ¢)=E(/).

4-1111801./(x)=n:2—6x+5 'vnk3xyartné o ‘28an3b 30ba3Hn lopT&.

YecblH3bl. x2—6x+5—y = 0 len§lataT x 8a T3balan yecbaruir:

X\r=3+" +4,

Ber”an mnk3lyatn8 atsalaTt3b 30basi baslaly 3onlar
lo‘plarw3a boYlsbl ucbun len8latatn2 cH3kntranll ~+4>0, ya't
y >—4 boYlsbl kerak. OeTak, benl&an mnk3lyanTé ow8ansb
goba31t E(/)=[—4;+00) boYacH.

4°, mnunty bolla, y=/(x) vmnk3lyante o°‘28an3b 30ba3l
a<y<b (b>0), }>=h(X) nTk81lyanlné o ‘2&an3b 30ba3l e3a c<y<c!
(*/>0) boYeancla /(x)+d(x) unk3lyant§ o”an3b 30ba3sT!
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a+c<y< b+c! kabl awslasll, /(x)-p(x) Munk$lyanté o‘28an3H
30MMasmH e3a ac<y<bc! kabl awdlasl T TKT eTas.

Haslpalan baTt, 3T X ya co$x larwn8 o‘28an3b 3obalan —1<y <1
boY&ar bolcla 3nTx+co3x NT" o0‘r8an3b 30ba3tl —1—1<y< 1+1
yokl —2<~<2 Kabl atdalab boUrtaycW.

5- 111I801./(x)=3TX+CHO5XLLINK81yaLLIMN§ 0428ar B11 3011a31LLINepT§.

YecblU$bl. Benl8an Ivnk3lyar suyiclast ko‘nrllcla ycwsb
TUTKLN:

/(*)=5LL0 X+ CO5X= 8LMX + 8LUI {éﬁ—x :2$TA4(1:O$ X4
\ /

Mayutkl, —1~ co3fx=1 1, bu yerclan,

—n/2 < nf2 co3Nx —N < YOK1 —Vy/2 <[] <y/2
boY8ar ncbun, M'mnkslyanTt8 o‘2&ams 3obasl E(/) =  >/2;
‘boYacl.

6- LLhso1. /(x)=0,5 3Tx co3x Iunkslyanllgé o‘2&ansb 3o0Hasbl

*opT8.

YecbLU8bI./(X)=0,5 51nxco3x=0,25 3T 2X. MaUmnTK1, —1<3Ww2x< 1
Bunclan —0,25 < 0,253T1 2x<0,25 yok1 —0,25 </< 0,25, cleTak,
beran Munk3lyarne oan3l 3obasl E(/)=[—0,25; 0,25] boYacl.

5°. A&ar y=J1x) lvunk3lyatns o‘28an3b 3oMa3! a<y<b boYsa,
8(x)=T/(x) Iwunksiyanine o°‘28an3b 3o0Ma3!, T>0 boY&ancla
Ta<8<Tb; T<0 boY"anc3a e3a Ta>8>Tb boYacll

A8ar y=Ax) I'unk5lyant§ oweéan3H 3obasl a<y<b boYsa,
8(x)=n+/(x) Munk3lyanlne o”an3W 3o0ba3l n+a <#(x) <n+b clan
Tbora1l boYacl.

7- T 1901 /(x)=2(co3x—1) I'vnk3lyawns o ‘28an3 3o0Ma3T!

\opT&.
Yecbll3bb Ber™an 'mnkslyat auylllaé! ko‘nwslkla yo213b

TUTKT:

/(X)=2c03x—=2, buncla /?77=2>0, n =—2<0. Ma4unTki, —1<co3x< 1
BboU”aT ucHunN —2 < 2coax< 2 ya —2—2 < 2c03x—2 < 2—2 boYacl/.
Ox1rg§1 1enE512Hknl auylcla&l —4 <2c03X—2 <0 KO ‘I'iMisbcla
yo0213b TMTK1nN. beTak, benl8an MNunk3lyanTé o‘2&an3b 3o0basl
O A=[-4;0] bolYacl.
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8- nH80l. /(x)=3—4 co3x {unk3tyanTt8 o0”an3b 30Ha3ku
KOpT8.

Yecbll3bl. Yusonca& lascHssa koY'a,/(x)=co3x, T=—4, n=3
BboYacl. MalunTtkl, —1<co3x< 1boY8art nckhmnmn —4 < —4co3x< 4
ya 3—4 <3—4 co3x <4+3 boYacH. ¥ Holll —1< 3---4co5x< 7.
JeTak, benl&an unkslyant& o”ans3W 3oHast E(/)—]—1; 7]
boYacH.

6°. A8ar y=/(x) lunkslyatn8 o°‘r8an8H 3oba3! —a<y<a
(_Loo <y < +00) boYsa, n Holllay =|/*(x)| yok1y2=/\x) Hank3lyanTé
o”an3H 30Haf 0 <y, <ayolii 0 <y < +*>boYacH. Mazalan, .y=co3x
nT8 0°2&an5H 30Ma3l —1<.y< 1 boY8§at Hollla, y*c03x) yoK]
y2=co3X lunk$lyatn8§ o‘2&an3H 3o0ba3l bir xWA, ya‘w 0<”~,< 1
boYacH. y=\%x nT8§ o0°28an3H 30Ma3l -oo<y<+00 boY§ar Hollla,
y =" yok1 yAX)=18% Hpnkslyawing o‘28an$b 30Ha3! bir xIN, ya‘w
O<y< +¢ bodackl,

5. Punk$iya 8rall 811§ koonHnablar lek]$181(la Joy!a81m8bl
Punk5lyant& awsalaTt3b 3oHa3l bllan o‘28an3H 30Ma3l *opli§an<3an
30‘n2, T, 8ralup Oekall koorcHnalalar 1ek13H8TTE say3l glarucla
Joyiasblsblni awslasH TUTKT.

1- nn3ol. y=arc3tx JiTkgwyanT§ Bral181 koorclnablar
1ek1i3HEWLNE vay3! al3rtcla Joylasbl8binl awsalans.

Yecbll3bl. Ma4uTkl, 'mnk3lyatné arwkwsH ya o‘28ans

30Halan 703 ray"sHck —1<x< lya —\ -¥ - \ “an inora* boYacH.
Bekall koorcHnablar leklsHeélcla LLInk3lyanTé érai&l B={(x,y)\

—1<x< 1, —- <y <*} 3o0bacla pylasHacH (2.4- cblrTa).
2.4- cblxTa. 2.5- cblxTa.
4 ~
2- nm3ol. Y =274 Ntk ya éral8irné koorcHmalalar lek13H-

BTTe say3i sl3rlcla JoylasblsblT aTtalans.
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Yecbllsbl. a) Munk$lyant§ aTaKT3b 30basl la‘rll8a ko‘ra:
Xx2—4 * Oyok1x * £ 2 boYacll. Punk3lyanTt§ atalar3b sobasi ucbla
Tleryallar yléunclbiclan Thtoras XH{/)=(—o00—2)n(—2;2)n(2;+°°).

Ta'nmoéa e8a {XrH3T MCTT, AMNCTCIAN, y*Uy UCKTCMWan Yy rK)

yoln OH-1)y >0 boYac. Bu 1eupsiolknT& yecbltlan FO'platly < —

lyay >0 boYacl. ¥Y3bbu Sbarllarclan iTk51yaniwé o”an3k soKaal
E(/)=(—>—1]un(0;+«>) bl¥Vibl kelb clujacH.
beTak, benl&an 1lunk3lyant& &al1st bekar! koorcHnalalar

{ek1$M8TTE C={(x,yY — <x><x<— 2, — 2<x<2, 2<x<+00; _0o0<y<— 1,

O<y <+o0} sh$rrcla pylasbacl (2.5- cblrTa).
Mu$*aull yecbI$b ncbun nwolar

Punksiyala T 1né aralaw8b 3obalanw HOpTS:

3./(X) = 181 —\&(x2—5x + 16)). 4. /(x) =arc$T1(5x —6).
5./=1&x . 6. 0x)="x-8. 7./(x)=x".
8. /(x) ="co3x. 9. /(x) ="/3TX +CO3X.

10. /(x) = (3x)! 11. /(x) = loe21loBl2 n/4x - x 2- 2.

14. /(x) = 1I°Br—¢|* - 4| 15./(x) = +-A
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17. x) = 7*8x71 18" = 10§*2(4 - *>e
19. /(x) =1 — 10805 co3x, xe [0;2n].

20. K wn& sanclay alytallan(la /(x) = 3x NTK3lyatn&

X +KX+4
atalat3b 3oba3! (_g>2)n(2;+~) boYacH?

21. [—10; 10] orallac)a8l necbla bullin 3on
[ x) = 20X X35112( ™ e~*

MNTk3wyaniE anwlaT3n 3\c/)%a/3u4a 1eé13bl1?

Punkslyalarnlné o‘28an3b 3obalant u>prt§.

22. /[(x) = A* . 23. /(x) = . 24, /(x) = cl&x «18x.
25. /(x) =33T x+4co3x. 26./ (X) =x2+ X —2

27./(x) =2M 28. A x) =are3t "4 - x2.

29. /(x) =arcl8”. 30. Ax) =18 31. Ax) =10*4
32./(x) =2 x. 33./(x) =~"(aresT x).

34. Ax) = x-1:+x- 3;. 35 [OX) = En2x.

36. /(x) =dCINX+ . 37./(x) =84 X+ C084 X

38. Ox) =22 * 39./(x) =~"x2-6x +11

40. A x) = x2—8x +10.

Mwu*1agll yecMsk ucbun benl8an rw$ollarnTt§ ~ayoblan
1. ( 3)mn(—3;3)m(3;+00). 2. (—;0)n(4;+~).
3.(2;3). 4.11]. 5.[1;+~]. 6.(-~;-8M 8;+H
7. (0;+~). 8. [2n +24an], n€ ",
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[i TvnkSlyalar boYacH. Ta‘nfcla X lo‘plaTwn§ KoorcHnalalar
bosbl8a T3baan 8umnelrlkl181l tublTc/ir. Masalan, y=x2'mnk3lya
xe [—1; 2] ctabenl8an boYsa, bu rgn;k$lyalul'l M'ink3lya boYTaycH,
cbun3a [—1; 2] lo‘plaT koorcHnablar bo3bl8a T$balan 3nntelnk
eras.

1unid Mvnk$lyalarwng 8ralrst orcHmalalar o ‘Al&a w3banT sirnTeink
boYacH (3.1- cblirTa).

3-la‘nl. A8ar 15%aléan xe X wucbun /(—x)—/(x) boYsa, u
bolcla/(x) lunksya ArtOlplatcla (oa/unks/ya veyllac/l. )

X
y=x3 y=1& y = ) lvnk3lyalar oR21annT8 awslaTt3b 30ba-
X

lancla KOs M'vnkslyalar boYacH.

Tosa lwnk3lyanlne 8ral18] koorcHnalalar bosbl™a nlsbalan
311Telnk boYacH (3.2- cblrTa).

A8ar 13lal&an xe X, — x e X lar ucbun /(—x)*£/(x)
sballlar o‘nnlM boYs3a, n bolcla y=/(x) unkslya X HOplatcla
bat eta3, HOd bat eTa3 pgeyllacH.

¥Y3bbu /(x)=x2—X, P(Xx)=51ax—Cc03x [unk3lyalar o£lanwns§
atalat3b 3obaslcla)uit bat, KOs baT eTas.

Wi Mrksiwyaning “rad”t cbt3bcla ar§utenlnT§ TM3ba*
shytafian ucbun 8raiiknT§; 08 3boxilt cbirll, keyT 11 cbap
KOTon”ay 0‘dl8a t3balan 3TUHeTK raY1sbcla ko ‘cblnsb yelarH.

Tosa 'unkslyanwé érall"in! cbP13bcla e3a arsutenlwn& tusbal
fAlytallan ucbun 8radkTn§ o‘né 3boxT! cb|2ib, kKeyT wuw
koorcHnat bosbl8a T3ba™an 31TTelnk Ko‘cbT3b ye*arml.

nii ya KOs iTK3lyalar aunyiclast xob3alar8a eSa:

1°. 1kkKa Juin nTk3lyatn§ ywMnc/13!, aytnasK ko‘payitasiya
boYTTas: (taxra] nolldan Tlarall boY&ancla) yana vnk3lya
boYacH.
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2°. 1lkkba KOs nTkglyaTtn§ yi8UncHsL ya ayirtasi yana HOs
WTK3lya boYacll.

3°. 1kkka KOs IiTk3lyanT8§ ko‘payltasl ya boUrtTas! (Taxra]
nolclan Fars boUgancla) i/ i Tk31ya bodacll

4°. A8ar y=/{x), x=d(/) HOa lvnk3lyalar boY3a, n bolcla
A(pM) Turakkab Mvnblya (3-8, 7-bancl ea ».) Haw KOs Mnk3iya
bodacl.

5°. ASar y=/(x) Juii WTtk3lya, x=(/) esa KOs Owuii) Mnkslya
boUsa, u bollla >>=/(h(/)) Turakkab vnkslya baT & WNTtk3lya
boYacl.

$17 T e 1nK boYta’an KO'plarcla atalanEan Mvnkslyalarnté [/
ya KOM&1 KO'§ ‘melcla 30T yunll3b Ta ‘no8a e8a eTas.

AnlalaT3b 3obastT”1<oorclrtala bosb”a wsbaran 511Telnkrél
M'mnk3tyaning ya HOAM8Ll ucbun raruny 3ball bo4lb, yeTarl
$barl boYa oltaycl. Masalan, y=x+3 ya y-3x unk3lyalar
) (/*)=(—+a) snnTernk HO'platcla atalan§an, lekT wlar [
baT eTa3, 0 bat eTas.

Teoreta. Koorcnalalar bosbl8a wa3balan b;TTelnk boy”an X
FO‘platcla awslan8an bar sanclay /(.x) MTk3lya "u/1 ya tOs
lMnk3lyalar ywHncl ko‘nwsbcla LlixlalanacH:

Yy (x) = (e )+/(-*) + [(*)-1(-*),

buncla brncbl bac! — poii vnk3aya, UckTtebl ba<3 esa toa Tunk-
3lyaclTr.

M1801. ex =eX+*~X+eX-*'X. (1)

Bu yerc3a e unkstya (-00;+00) cla atalan&an bodlb, u U bat
eTas, tod bart etas. (1) (en8Hkwn8 o‘ng lotowcla8l y"YncW-
larnt§ blnncbl3! Jub Mvunkslya, kKkTCcbl e3a KOs vnkslya.

M18ol Ouyliia§1l Mrkslyalar Icbkla”ii, t0s ya |wii baT eTas,
Os baTt eTa3 lvnk3lyalarw HOpTS:

DY =x2—|x|+4, 2) y =10-n —10*,
3 =,C ’ 4)YN=;M -
Yecbllsbl. ) |n|+4 bo‘18anHS8LLan, y(—x)={—x) 1+

—nl+4=n:—in+4=y(x), ya't barcba xe (-°°;+~) lar ucbun
[(—n)=/(x) bo*la3
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JeTak, 2- la‘nl8a ko‘ra, NTk3lya Juii ekan.

2) /[(X)=H0 -<-10*,/(-x) = 10-<-*>-10-*= - (10-*-10*) =
= —/(x). Barcba x e (—»+°0)lar ncbun / (—x)=—#(x) 1len8/ik
o‘nnb. OeTak, 3- *a‘n%a asos3an, berlan vnkslya “o” ekan.

JeTak, barcba xe (—1;1) lar ucbun/ (—x)=—(x) o‘nnH, ya‘r
/(x) KOs LUnk3lyaclan 1borai.
r/ \ x—4 n/ y —x—4 —x —4
4)

JeTak, barcba xe (—@0—3)u(—3;3)n(3; +°°) lar ucbwun
I (—x)*/(x) ya!(—x)*—(x) bo‘l8ar 3ababH iTk3lya Juil bart
eTa3, log baT eTas.

2. Bayny lunk8lyalar. /(x) nTk3lya J1' (*cT?) lo‘plarcla
aralan8an boY4sT.

4- la‘nl. A8ar 3bunc3ay o ‘28artas T(T*0)$on Taybl boYsabl,
131a18an x, x+ Te X 1lar ncbun

[(x+7)=1(x)
len8K o‘rTb boY3a, /(x) /vnk3rya (3eylacH, bunta T —
Ivnk3lyant& c/ayn cleb alalacll

@ 3barlTt ganoallanirmycbl tmsba* T larnt& en& Krobuy!
(agar n Tay”c! boYsa) {rrk3lyant& asomy gaum cleb afalacH.

AS8ar y=/(x) ntk3lya T clayr& e8a boY3a, n bobla nT (ne 7)
bat WTk31wyaning éayn boYacH.

A&ar clayny l'vnkslya TO — a3o3ly clayr8a e®a bo‘l3a, n bollla
Hol&an (3ayrlarnliné batTtaszl TO8a karraH boYacH.

Punk3lya en8 kkblk Tu3ba! iiayr§a eSa bo‘lraslul bat T TKT.
Ma3salan,/(x)=5 l'mnk3lya ncbun xxnyony baslaly 3on clayr boYacH,
lekT n aso3ly clayr8a e”a eta3. Hasalga{an bat, /(x)=con3sT,
xMyony a*0 baslaly 3on boY3r. /(x+a)=/(x)=con3l. Bu yeréan
kellb cblsaclll, a clayr en& lacblk Tusbal ckyr eTas.

5- la‘nl. A8ar

/(x+c0)=—/(x), (0"0)

balanlsa, n bollla/(x) anMayny/unblya (3ey/lacH.

Oayny lvnk3lyalar snyicasl Xxo33alarSa e8a.

1°. I'paywa e8a boU™an Vckka JiTk51lyartn8ylécacllsl, ko ‘paylrasl
yana c3ayny Tk3lya boYdacHya nnt” c3ayn T & len§ boYac3b

2°. A8ar T (770) 3on /(x) ya #(x) Wtk3lyalartn8 en§ kioblk
Tm3ba! c3ayn boYsa, n/ (X)£"(x), /(x)-"(x) ncbun en& koblk Tnsbal
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clayr bo‘ltasH&l bat T Tk 1. Maszalan, 1)/(x)=38LLUx+2, §(x)=2—

—33T X TK3lyalar en§ kioblk T3ba* T=2k clayLpa e8a, lelanunlartng

y18UncHs1/(x)+é(x)=4 e3a en§ kioblk a303ly clayr&a e8a eTas.
2)/(x)=3Tx+1, #(X)=1—3T1 x 'mnk3lyalarT§ en§ koblk Tn3-

X ga\n T=2%, lekT/(X)-#(x)==co8X%= P (1+c032X) KO ‘pay*Tasl-

wné en§ koblk Tn3bal éayn T=k boYacH.
3°. A&ar/ (x) LUnk3lya T clayr8a e€a bo4sa, n boMa/ (ax),/(ax)+b

nTk3lyalar x = T clayr8a e8a (bunc3a a®O bckyony 3o,

X, axe X boYacH.
4°. ASar/(x) nTk3ya T clayr8a e8a boYsa, n bollla A/(ax+b)

(A=consl, a > 0) Haw gayny I'vmnk8lya boYacH ya ntng clayn 1 = i

8a !en§ bo4acH.

M1501. /(x)=3T4x Iunk3lyanté <3ayny MTK3lya ekanluwtl
KO ‘r3amnsg ya eng kwoblk Tusba* (3aynTt NepT§.

YecblLBbl. MaYuTki, berlM"an rilnk3lyawwns awmlanlsb 3obasl 3onlar
o‘daklan LbralcHr. Parar slayHk, blror 7*0 ncbuy 314 (X + 7)=3T4X
len8Hk o ‘NN bo43T. Bu yen3an

2c03 (4x+27) 3121 =0

len8laTta8a e&a boYanlr. Ox1r&1*en8Hk 312 T=0 ncbun Haw o ‘nnH
boYacH, n bollla 2T=%n, ne 2. OeTak, 3buw3ay T o0‘28arTa3s 30nM

Tay)‘uclla, benl8an Mvnkslya ncbun eng koblk Tnba* clayr To = |
‘boYacH.

Anar 151al&n xe X ya ba2t bir T lar ucbun /(* +T) =

(T* 0) boYs3a, n bobla/(x) (Mnk$iya 2T clayr8a e8a boYalll

5°. n=y(x) ckyny unkslya bo43t. A8ar /(x) lunk3lya sa*Yy
TonokOn boYsa, u bobla.y=/[th(x)] Turakkab MnkslyabaTt clayny
boYacH ya ularwn§ clayrlan bir-bin8a len§ boYacH.

6°. Anar y=/(n) Tunk3lya sa”dy tonolOn boYrasa, u bollla
y=/[dp(x)] M'nk3lyawn& clayn r/=p(x) Mnblyawne claync'an koblk
boYlsbl baT TUTKT.

M 180]. Coyiaaél Mvnkslyalart gaynyHkka leksbInns§:

D/(X)=x2x+1; 2) A x)=x—[x];
3) /(x)=51nx2 4) /(X)=31MN4X+C034X



YecblMsbl. 1) Parar alfayHk, /(x)=x2+x+1 clayny nTk3lya
boUsTt, n bollla Tacil8a ko‘ra 3bwk3ay o~arta3 T 3on Tay]uc!
Bbo‘Ub (X+ 7)2+(x+ T)+1=x2+x2+ \1len8/K o ‘nnlkHr. Oxui=t Men*Kw
T 8a T3balan yecblb, T w KOpaniir:
N2 2XT7T+T 20X4-T+1="+xM-1, T2 (2x+x1)7=0, '=0 T=-2x-\.

3Hal”a ko‘ra olt8an T]ya T2 nT§ slyta*lan Wayny
Mvnk$tyanTt§ la‘rllw sanoamanurtaycll (T nol<3an lawH ya
0‘28arTa3 bo‘H8Ng ya‘T x&a bo&‘Ua boYTas”™ kerak ecH). OeTak,
benl8an MNinkslya clayny nTk3lya eTas.

2) MaYunTk], /(x)=\x] bulln I'vnkslya barcba Te 2 lar ucbun

[x+T\=[x]+T *en8Wkrv sanoallanuracH. Ta‘n"bo‘ytolla (ek3blrarwr:
[ (X+ T)=x+ T—[x+ 7]=x+ T—[x]— T=x—[x]=/(x).
beTak, beran I'mnkslya clayny 'mnkslya boHb, nTn8 Koblk
Tm3bal c3ayn T=1 ekan (3.3- clwTa).

3.3- cblixula.

3) Parar saMayllk, /(x)=3T.x2 clayny 'vnk3lya bo43T, 1 bolLl:
sbunitay o‘2&artas 71(7*0) 3on Tay|uc! bob, 3luc2=5T(x+ 7)2
len8Vk o‘nnH bo‘lac/l x=0 BboYsa, n bollla 0=3"n7,21en8Mkka e8a

boYannr. Bu yerclan T2=nn(ne2), yokl T=4nn . T Tn§
Fiytallw 3Tx2 =37(X + )2 len8HKKa 0 ‘yarwr:
3T X2=3T(X +y[TiN)2=5T1(x2+2x"nn + nn).

2KK-MK
X * ' 2yfnm~>K* 2 boUsT, n bollla 2Xy]nKk +bnd 2KK. BeTak,

5In X2 ¢ 37(x 2+ 2xy/nn +nn) .

Oarata-far3blkka kelcllk Bu e3a/ (x)=8wnx2{unksayawriy inayny
etasl "1 13bollaychl

Bungan rasbsan, bu Mmnkslyatné inayny etas ™1 suylclaél
TnloHaraclan bat ko‘n3b TM TKT (3.4- cblrTa).



3.4- cblrwa.

Orallk bllan ab83133alar 0‘ATT& Ke3l3bkblclan bo3ll bo‘l18an
o‘raro f0‘3bT nua*alar orazlclaBl Tazo&lar Kelta-kKelU§TTE U TT
(cbekH) noléa lenE boYackt:

Ht Nn+1a- ymu =HwWw pr—g — — =0.

n-"°° | n-»o “(n+"n+ ¢ T

4) BerlM™an nTk$yat smybla8lcba 3bakl altasbllrarw2:

Y = ($LU2X + CO082X)2 - 2 8IM2X «C032X = — (3 + c03 AX).

y = c034x 'vnk3lyaTné clayn 4°- xo33a”a asosan T0 =  boYacl.

BeTtak, beran iTk3lyanTé asosly clayn bat TO =* % lenScHr.

3. Blr thytalll ya ko‘p alywanl inTk8lyalar. A8ar X LL‘platcla8l
bar bir xaon8a blror siollla yoki sonun”a ko‘ra }4Ho‘plarclan bluay
30n 1703 A0'yH3a, 1 bollla y bTk3lya blr g\yTai\ éeyacl, ya‘t
VX, x2e X, x{*x2=/(x,) * [,x2).

AS8ar X lo‘plaTtéaBl bar blIr x 3on8a blror sok!la yok] sonun”a
Ko‘ra ¥ lo‘platclan blvaclan orlia yok! cbek3i2 Ko‘p y 30n TO3
Ao4yMsa, U bola iTk3lya Kop cyTaM!cleyibcl Masalan:

1) y =xy/x — k! alytalll iTK31ya;

2) y=Arc51t0c — ko‘p ulytalll iTkK3lya;

3) y=3x+2 — blr atytalll Nrk3lya.

4. Cbe8aralan8an ya cbe8aralanta8an [Iunk8lyalar. y—+ (X)
nTk31ya X KO‘platcla atalan8an boUarT.

6- *a‘nl. A8ar sbunéay o”arrta3 A/(o*2Barta3 T) 3on HOpLLb,
131a18n xe X ucbun /(.x)<M (/(.x)>T) len8312/k o‘nnH boYa3a,
/(x) Twunk3tya X *o‘platcla ywgorllan (guyllan) cbe%aralan&an
«BeyHacll, ak3 bolcla e3a lwnkslya ywporllan (auyllan) cke%ara-
lanTa8an ieyYacH (3.5- cblrra).

7- *a‘nl. A8ar /(x) nwk3lya X lo‘platcla bat ywusonclan,
baTt sauylclan cbe&aralan8an boYsa, ya‘T 3bunéay o‘2sartas M



a) ymsonc'an cbesara&n”an LUnk$.ya. b) auylllan clle8aralanSan [unk5lya.

3.5- cblruwa.

ya T 3onlar Tayuc! bo4r, 181al8n xe X mucbun
T</x)<M (1)

1ené312Mk o ‘rTH boYsa, n bollla/(.x) MNnkslya X lo‘plarcla cUe$a-
ralawan c3eyHacH (3.6- cblrTa).

A&ar/ (X) Munk8iya clle8aralan8an bo‘Hb, T ya M 3onlar nwng
TN anyl ya an™ yuson cbe8aralan boYsa, v bollla

1r(x)\<C (2)

1ené81211k o ‘nnl boYacH, buncla C=Trx{\M\, \1\}. (1) bllan
(2) 1en8312LlUar o‘2aro 1en§ kucbHcr (3.7- cbirTta). OeTak, (2)
1ené312HK Mvnkslyawné cbe8aralan8anHk sballlw LJoclalaycH

Cbeéaralanéan MNnkslyalarwn?2 Sralwy! Ox o‘Auia parallel boU&an
y=C yay=—C10‘8‘n cbl2lalar orasllla boYacH (3.7-cbl2Ta).

Ouylclan cbe§aralan8an (/(x) >T) M.1nkslyawns §ralisa Ox o‘awa
parallel boY”rany =T lo‘e‘n cbl2isiban yuson<3apylasb8an boYacH
(3.5 b cblrTa).

Yusonc3an cbeBaralan8an nTk3lyanT8 Sraluy (/(x)< M) Ox o'awa
parallel bo4any =A/HO ‘§‘n cHwsclan pas!clapylabllalll (3.5 a- cblrTa).

8- la‘nl” A8ar 15lalsan Tu3ba! C> 0 30n ncbun sHungay xce X
HOpLLIb, 14(xQ)|>ClenE512HK o ‘nnH boY3a,/(x) MNnkslya MO ‘platcla
cheYoaralanTa%an veyllacH.

(3uyMan! T'mnksiyalarni o‘r awslat3b 3obalancla cbe&ara-
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3.8- cKkwna.
lan&anWkka 1ek3bTn§:

1) Ax) x2—6x+9; 2) I(*) = ; 3) Ax) =~2;

4) Ox)=1éx+cléx (1&>0); 5) Ax)=2x; 6) Ax) = -.

YecblU8bl. 1) Kyaéra! ucbHac3w 1o‘Ma kyaiira™a kelldrarwr:
[(X)=xE-6x+9=(x—3)2 Kyabrart JITKslya x=3 nus*ac!a en§ Ktoblk
shywanéa ensba® ya n 0 8a *en§ boYacl. Ber/1*an JITkslyanT§
Aliywawnan 8obazl " (/7)=[0;+00). JeTak, lunkswyya A"y an
cbe8aralauw>an, ya‘t 0</(x)<+°0 (3.8-cblrTa).

2) 0 ‘Na anlTeHK ya o ‘Ta §eoTel:nk yTallar orasic3s rnmnosa-

baHarc3an snylcla8l x < 1 1ené312MK Kelb chlsiacH. Bu yen3an

barcba xe A lar ucbun N <l

1+ x2 X + 1 2

1ené512lMknl o1aT12. JeTak, benl&an unkslya (-00;+00) <A

cbe8aralan8an ya unt§ 8rallst y= C=?yay —C =—>* HO'§n

cbl21q1ar oraslcla.]oyiasbacu (3.9- cblrra).
3) Benl8an *wunk3tya 3on o‘a*nT& x =0 nua*a<3an lasbsan
barcKa nus*alancla atalan8an, ya‘w /)(/')=(—e0;0n(0;+«>). C

1
131a18an TM3ba* 3on boU3T ya 3Mungay Xc - FOplacll, u

bobla /(xc)=/1 =2C >C .3eTtak, /(xc) >C renrhik *an -
lacH (3.10- cblrTa).
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4) ] (x)=18x+c1"x 1loclatn§ sbakHT alta$lllrarw2:1&x+cl&x=
1 2

= AOBX ‘ o
k. &7 8ballea ko‘ra Itoc >0, 1 bolcla KK <X < ot oK,

Ke 2. OeTtak, bu yen3an smylclaél 1>3w2x > 0 1en8312HK keHb
cblgacl. 8bunclay gllb, berl”~an Mvnkslya auylllan cbe8aralanéan,
lekT n yuuonc3an cbeéaralanta8anclir (3.11- cblrTa).

5) Benl8an 'mnk3lya bullin 3on o‘akla awslanéan /)(/")=(—=c;

+°°). Ma‘lutkl, V*e (—o0;+00) lar ucbun 2x> 0. OeTak, onk3lya
Anyblan 0 b/an cbe&aralan8an, nww> &ralug Ox o ‘aklan ywsorlla
Joylasb8&an boYacH (3.12-cblrTa).

6) Benl8an MNTk3lya 3on 0"1TnN8 X = *+nn,ne 2 nua*alarclan

lasbgan barcba nualalancla awalan8an. Ma4duTk!, |cosn| < 1, n bolcla

3.11- cbirTa.
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berlA™an LLUnk&yaruw* oe8alub
3obast AA=(-°°;—1 n [1,
+°°) boYacl. BeTtak, Tblya
Anylllan baTt, yudorllan bat
cbe8aralanta8an (3.13- cblr-
Ta).

5. Monolon ATk$lyalar.
y=/(x) ntk$lya X=[a,b]
(X<M) lo‘platcla benl8an

boUar.

9-  *a‘/k A8ar 13{al8n x\9 3.12- cbuwna.
x2 X lar ncbnn X\<X2 bo4-
8ancla

AxD<Ox2) (Ax)<Ax2)

*en8312Hk o‘nrll boYsa, / (x) NTk3lya X lo‘plarcla o'suucbl yoki
KaTayToyckb M4y o Suycbl) 6eb alalacll (3.14- gcblrra), (3.14-
b cblrra).

1(Ma‘nl. A&ar 13laléan x\, x2 X lar ucbun Xi<X2 bo48ancla
1(*,) >1(x2) (/(x2>Ax2)) 1lené312Vk o‘nn boYsa, AX) ATK-
3tya X *o‘plartcla kaTaymycbl yobl o 3Toucbl {ga!'Yy kaTayblycbl)
cleb a*alac/ (3.15-n) cblrta, (3.15-b) cblirTa).

0 ‘suycbl ya kataymnycbl {unkslyalar TonotOn /mnblyalar 6eb
a*alacH.

3.13- cblruwa.
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0) b)
3.14- cMrTa.

3.15- cbuna.

MonokOn Wtk3lyalar smy”a” xos3salar8a e&a:

1. 1kkina o‘smnycbl (kataymycbl) {unk3lyant& ywMnclst yana
0‘auycbl (kaTaymycbl) *unk3stya boYacll.

2. lkkita Tmusba! o‘8uycbl (kataymycbl) vnkslyalarnt§ Ko‘-
payiT a8l yana o‘3uycbl (katayunycbl) boYacl.

3. A8ar/(.x) NTk3lya o0‘3uYcbl boY3a, —(x) blnk3lya kaTa-
yuycbl boYacl ya ak3Tcba.

4. A&ar /(.x) I'vnksiya o ‘3uycbl bIYWb, 13laléan xeX wucbun

/(x)*0 boYsa, LLinksiya katayunycbl boYacll.

5. A&ar /(x) Twvnkslya sia*Uy o ‘3umycbl boYsa, x=/~](y) leskan
Mmnksya (3-8 nT” 6- banbwa ~.) bat blr fhytalll ya
0 ‘3nycbl boYacl.

6. Anar x =/(/), /e [a;p] clao‘snycbl, y =[1x) lnk3lya e3a [/(a);
/((3)] clao‘suycbl boUsa, y =7r(/*(x)) M'inkstya bat [a;p] 6a o‘3uychbl
boYacl.

7. A8ar x =/(/), /e[a;p] cla kataymnychl, y~P(x) LUnkslya e3a
UXa); I (p)] <& kataymycbl boUYsa, y=I(/{x)) iWTkswya bart
[a;p] <& 0‘3uycbl boYacl.
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8. A8arx =/(/),/e [a;P] clao‘suycbl, y =/(x) LUnk3lya e3a [[Aa);
/((3)] cla kaTaymycbl boYsa, y=I(/{x)) WNTk3lya baT [a;P] m@m
Kataynycbl boYacH.

9. A8ar (p(x), y/(x) ya/(x) Tunkslyalar o‘3nycbl bo‘lb,
(P {x) </(x) <yl/(x) 1ené312Hk o‘nnH bo43a, cp((p(x)) </(/(x))<
<y/(y/(x)) lens512HK o‘rT boYacH.

10. A”ar y=/(x) Tlen8lata bar bIr be”Man”an ye (—°0;+00)
ncbun ya8ona yecblt/a ea boYsa, (-«>; <> ilay =/(x) Tonolon
boYTa8an lMNvnkslya baT Me3kan MTk3lya&a e8a boYacH.

Punk3*yat leksblnsbcla ntné tonolOnHk orallalanTt loplsb
Tubl T rol o‘ynaycH. Punk3lyartné tonoFOnHkK oraHsalanw HOpb
ncbun unylcla8l lasclialarclan Moyclalamarui?:

1 AS8ar lTvnkslya [a;{3] cla sally Tonolon boYsa, x nT” bar
bir bel§Han8an ulynlluia iTk3lyaTné biVa alytad 103 kelacll

2. A8ar y=/(x) nTtk3lya [a;p] ke3tac!a Tmsbal ya o‘suycbl

boY3a, x NT8 o‘s3bl bllany =/(x) JITK8yaTné Ox o*slclan
nroslasbacH.

3. AMary=/(x) MTk31ya [a;p] ke3Tac!a Tusba! ya kataymychbl
boYsa, x nT8 0‘313bl bllan y=/(x) 'mnk3lyanté Ox o‘qwa
yadaTlasbacH.

4. A8ary =/(x) NT1k31ya [a;p] ke3Taga Taniny ya kataymychl
boYsa, x nT§ o‘5l3blbllany =/(x) iank3yanTE éralrw! Ox o‘yk!an
nroslasbacH.

5. A&ar y=/(x) J1Tk3twya [a;p] kesTalia TanHy ya o‘3unycbl
boUsa, x nT§ 04l13bl bllan [a;p] JITk3lyawn8 3ralst Ox odwa.

yautlasba<H.
M 180Har. Puylclaél 'vnkslyalarw TonollnMkka lexk8bInns:

1) /(X)=x3+x; 2)/(x)=9%$Tx, xe K*~|;

3) Ax)=(x2+4x+6)1n(x2+4x+6); 4) OXx) = -.

YecblUsbl. 1)/(x) =x3+x Wnnk$tya K ga awslansan. 5on o‘aiclan
uyony \kk\la X, ya x2nus*a olarw?2. ArwHk ncbun x, < x2bo4sr.
ayHTaT saraynir:
I (x2) -1 (x1)= (x2- x1)-(x| + x2x) + xP + 1),
HckTebl ko ‘payliyebl X, ya x2 nT& bar sanclay baslaly slytafcla
Tnsbal. Haalqalan bar,

X2+ X2X, + X2 +1 = +y)2+ ~x| +1.
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5baun8a ko‘rax,—x,>0, n bokoan")—(x,)>0, yair /(xd>/(x]).
Bn OXilz11en8s512IMk/ (X) N1nkslyanlng A aa “a.V\y o ‘smycbl ekanluiliu
blkrac.

2) Awsank nebun x]<x2boY3T./(xd—/(x,) aylrTat WrarTr:

[(x2)~[(*1)=>5Mx2- 37 x, =281l *CO3 X-~X~ M
MK
50, KesTaéan olrwan 0 < A lar ucbun 31 *2~ >0
ya —2 <*2"2<2 “ar ncnvn 008 > ®* 3buniiay Wb,

8Mx2>3TXT JeTak, / (x)=3T x LUnk3lya
cblclr.

11
, 62 LaxXHy ocuy-

3) 1=x2+4x+6 = (x+2)2+ 2 boUy3sT. M bollla x <—2 ucbun

I Twunk3lya kaTaymycbl, x> —2 ucbun r 'vnksrya o ‘3uycbl boYacH.
Bu alytallar ucbun r >1 boYacll. Enc/1y = 1\m% M mnk3lyaT sarasak,
n x>—2 cla osuycbl, x<—2 pga esa kataymycbl boYacll, cluTtla
a&ar X, <x2< —2 boYsza, 1{>12>1ya, cletak, y]=" In% >

>121n12 =y2, ya‘ls benl&an y =1\, nTk3lya kataymycblcHr.

4) [(x) =*~Xx {unk3lyaw /(x) = )L(l—x Ko‘nwsMa 1asyir-
layrwr. Bu nTk3lya nolT o‘r tobl8a olta8an bar yaniiay T*eryalcla

4
Kataymycbl boYtan M =- ya y2=—x iTk3lyalar y"YncKsllan

dorar. 1°-xo33a&a Kodra, benl&an JITK3lya KataynycblcUr.

6. Teskan (unk3lyalar./(x) nTk3lya X HOglarcla atalan§an
blYWb, UTk51yanT8 o0‘2&an3b (alytallan) 3oba3! Y boYsT.

11-1la‘nl. y=/(x) I'mnk3xyanTtB bar blr ye ¥ alyTtau8a /
TMno3abal8a ko‘ra Xgan lasal biva x alyTa! T03 Kelsa, Ylo‘plarcla
HAanclayclr M'vnkslya atalan8an boYacH ya n y —/(x) 8a ws3ba(an
leskan/wnk$lya éeylacll batcla x=/~'(y) Ko‘nt3bcla bel8uanacll.

Oclalcla8lclek, Mmnk3lyat y bMan, awmntenlT e3a x bllan tel§l-
lasblar8a Tuyoluw, y=/~]x) ko‘nwsMa yo213bacH. / -, (X)="(x)
6esak, y =e (x) boYacll.

1-leoreTa./(x) WTKblya B(/) lo‘platc3a Me3kan %(X) Mnk3lyaSa
e8a bo‘Hsbl ncbun o‘r atalart3b 3oinasxéa™ ar*mTeninT§ bar XA
sy Taiwa MTk3lyalllllé bat bar X/ alytan 103 kel3bl rarur ya
yelarl, ya‘t \/ x{,x2e /)(/) larucbun x, * x2<==/(x" ®/(x2).
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/- Teorewa. A™ar y=;|Xx) \Y%
Mwk$ya X ga atalan8an uax‘ly
TonokOn o4&uycbl (kaTa-
ynycbl) boYsa, Yaay =/(x) %

{e3kan nTk3lya Tay)ucl, bu "1 0 !
LLnkblya bat “avty tonokOn
o4uycbl (kataynycbl) boYac 1
1- e3bl Ta. A&ar blnksxya
TonolOn boddb, lekT 3.16- cbLuna.

TonokOn boYTasa, n WTK-
$iyawné leskansl taywic! boYrtayc. But, Tasalan, 3/16-cblrrtaia
Kocraalll§an

—1 a8ar x <—1,

T X, aar —1<x <1
1, aBar x >1

Tk3lya nwoHcla ko'n3b TUTKN.

2- e8laiina. 5uin bink5lyanTé 1e3kan3i Taywc! etas. Xususly
Hollla, awsalaw$b 30ba3TT” lunkslya sal:ly tonotOn boYsan
Alsrlancla KO3kan M'vnk3lya Tay”™mc! bo'lacl Masalan, y=x2iTk51lya
ncbun [0;+00) ga y =y/x *eskan lvnkslya boYacl.

3- eBlal;wa. bayny blnkslyatn§ le$kansl Tayak3 eTas. Xusmsly
bolcla, atalaTt3b 30ba3TT& [wnkslya "“a{™y o'sblycbl (kKaTa-
ynycbl) boY”an Alsrlarcla leskan [unkslyalar Tay]uc! boYacSl

Mas$alan, /,(x)=3T x (xe 2'—2' ); [ (X)=cobx (xe[0;n]);

/3(x)=1%x (xe  *;*]); /4x)=c18x(xe(0;4)) lar ucbun ko'rea-
LLI8an orallalarc3a le3kan Ivnkslyalar Tayan3, cbunk! i orallalarcla
nlar sal;Yy tonokOncHr: AICw)=arc3illy cye[— 1;1]), #4y)=arcco3y
(ye [—1;1]); 83(y)=akl%y (ye(—"0;+°0)); CM-°°;
+0°)).

4- e8la(wa. y=/(x) LUnk3lya ya bn Ivnk3lya8a leskan boY”an
xr=/~1y) NnTK3lyaniné awsaT31 30ba3l ya o'réansb 3oMa3! o4
roanTt altasbllracl, yadr y=/(x) 'mnk3lyatné atalat3b 3oM/a3r
FO3kan bInk8lyaTn§ o‘r8ansb sobasi boYack), y=/(x) unk3yawng
o'ran3b 30Ma3! e3a leskan M TKalyawné awa”w3b sobasl boYackl

Y=/ (x) Wtk3lya blror X KOplarcla atalan&an bodHb unt&
AlyTtallan HOplart YboUsrt. #(y) binkslya Yio$larcla atalangan
boAHb, X HOplat e3a unt% alytallan KOplanm boUsT.
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3.17- cblrTa.

3- leoreraa. #0>) I'vnkslya y=/(x) 8a leskan lvnk3lya bo'H3bl
ncbun

e(/(x))=x (xeX) (/(e(y))=y (ve ¥)) (1)

3ba/inT8 balanr3bl rarur ya yelarHcHr (3.17- cblrra).
Ma$ollar: 1) /(* )=\ <H=Y (x*0) I'mnk3lyalar (1)

3baitw sanocamanWracH. Haalsalan bat, /(&(*))=w =*.

OeTak, ular bir-bw8a {eskan Inkslyalar boYacH.

2) I (X)=—X, #(x)=—X, xe( —eoc;+00) unkSlyalar (1) 3ballT
HanoarianWracH, ya‘t /(#(x))=—(—x)=x. OeTak, wular blr-bT8a
reskan [uxkslyalar boYacH.

y =/(x) Ne9gn Imnkslyaclan x =/~](y) le3kan I'vnk3lya8a o4l3b

ya vnlné sralwlt Obl21811 ncbun sanylc3a8l atalarw balansb
Taszacl8a rrwyolwuy;

1.y =/(x) len8laTa i 0‘28arnycblsa T3baran (a&ar len8larar
X 8a w3ba”an yecblsb T TKT boY3a) yecbllacH:

x =1~'(y) = EQY)-
2.x My bllanyay T x bllan altasb*TlacH:

Y =/~\x) = B(x).

3.y —/(x) KO'&n WNTtk3lyanlné cblirMacH.

4. HosH aHT8an y=/(x) {unk3lyarn§ srasunlya 111 cHorak*
lar koorcMnala burcHaklanclan oUwuycbl bl3seklnsa8a T3balan
31tTelnk alraslllinzll malyaslcla *e3kan iMTk31lya 8ralst bosW allinacH.

/(x) Tunk3lyant& éralwy! {(x,y):xeX, ye ¥} nualalar lo‘pla-
rrc3an, #(x) Mvnk3lyanTs &algt esa {(y*Cy))} = (/(x),x)} nualalar
lo‘platklan LWrMacH (3.18-cblrTa).

3.19- cbizraciamy =/(x) lvnkslya ucbun leskan Nwablya Tay)uc3
eTas, clunkl x1<x2<x3<x4pgay =/(x,)=/(x9=/(x3=/(x4) boYacH,
bu e3a *eskan lunkslya 3banwa 21clcH.
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3.18- cHwna. 3.19- cblrTa.

1- LW)$ol. y=3x—1
Mvnk5lya8a le$kan Imnk-
slyall1opT§ ya vwr* §ra-
Muglt cblrT§.

YecblL3bl. Ayyalo yu-
on&a%\ Lo\ia%a rruyoliy;
1) y —3x—1 len8laraw x
éa T3ba”an yecbarwr:

2) xn\y &ya.yuwx %
alTasbllrawl1l2, napagja
121anayo1éan leskan WTK-
$iya8a e8a boYarwur:

3.20- cMrTa.

3) y=3x—1 inTk3lyant§ 8rad8lLU cblrarTr (3.20-cblrta).
4) y="(x +1) WTks"yatné braist (3.20-clwTa) g4>=3x—1
Ntk~ryante 8rad8illl y=x KO%€‘n cbIr**a wsbalan 3unTtelll K
alta8blwsb nalyaslcla bosM (EnacH (3.20-cbl2Ta).
2- Lhso1l. bBbhu
_ I, a™arx ra*sktal 3on bo‘l%a,
[0 a8ar x tnaNetonai 3on bo 13a,

WTk5lya8a leskan Llnksiya Tay|ucit 1?
Yecbll3bl. Benl8an Awksaya Owxle [vnksiyas: éeyHalll. Bu
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LLnk3lyanT§ 1eskansi waylucl eTas, cbunkn y tonolln unkslya
eTas, ya'T bar blrx ralsional son bn Annk&ya owaH 18a aalanlTlacll.
OeTak, y= 1&a 103 KekcW™an ralsional 3onlar cbek3i2 Ko‘pcl3r.

3- rw8ol. y=x2 (Xe (—oo;+00)) 'mnk3lyaéa leskan [Wnk3xya
Tayak3rrt?

YecblLsbl. Benl&an Mnks*ya Juit M'mnk&ya bodTh X wng barcba
baslaly silytallancla saralsa, v eskan IiTk3lya8a e8a boYTtaych,
cbunk!'y Tn§ bar biryosalytalléa x Tn§ 1kkMa x0vya X, Alytallan
T03 kelacl OeTak, bleoreta8a asosan, benl°an Mnkslya (—eo;+00)
clale3kan i TK8lyaéa e8a eTas.

4-111801. y = 3x UTK31ya8a Teskan Minkslya Tay)ulrT?

YecblL3bl. Benl8an y=3x LUnkslyanT§ aTalaTt3b 30ba3! K=(—c;
+°°), o'r*an3b 3obast e3a (0;+°0) bo‘lb, n (—e0;+00) cA "a’‘ly
o‘sumycbl, ya&r Yxux2ed wucbun X} <x2=>3*1<3*1 (3- §,
5-hancl&a

Oertak, 2-*eoreTta8a Ko‘ra benl8an 'vnk3lyaéa leskan LLink3lya
Taygtok /~[(/(x))=108Br—x 1o&B=x.

1. Murakkab bTk$lyalar. /ya # Imnkslyalar T03 raylsbcla X ye
Y] *olatlarcla benl8an bo‘Tlb,/iTk3lyaTn§ alyrtarlar *oflarl
E(/))=Y, # InkslyanT§ slytallar tOplart E($)=2\a YcY, (/
Mvnk3lyan!ing gpytalar lodlart # MNink3lyant§ awnlarsb 3obasbla
yol31n) 3bar! bajani8aricla X w>plarcla E=$(/(X))=N(x) (P=2y),
y=/(x)) Turakkab /unblya yokl 8§ ya/ unk3lyalar KoTpoll&Yyasl
anlalan8an cleyllacll ya n r—2/kabl belSManacH (3.21, 3.22-
cbirtralar). OeTak, ¥xe X wucbun/ [vnk3lya yorclarlcla blva
ye Y103 sio‘yWacl, 30‘n8ra \/ly e ¥ ucbun # Minkslya yor6artiia
blna re2, To3 so4ilacH. Sbunclay sallb, r=&(/(*)) Mvnk3lyanTs
atalaT3b 3o0ba3! /(x)wn6 atalat3b 3obaswa n3lrta-n3l TusbacH

b

3.21- cblrra. 3.22- cbuuna.
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yokl nwns A3l bo*lacl), Buncla/ Iinkblyariin& slytallar 3obasl#
Mmnk$lyatn8 atalawsb 3obaslcla yolsbl Tubl T, ak3 bolcla %ya/
WTk3lyalarnt§ koTpo2Mblyasl awsalantaycll.

1- nH801. | =co3y ya _y=x3WiTk3lyalarclan Turakkab vnksiya
Mwsb TUTKW THA?

Yecbl3bl. r =co3y ya y=x3(unk$lyalarnte 103 raylsbcla Ar),
E(y) $obalanw (opanir: A7)=4A, E(y)=A; E(y)=N(1) bo‘l8ar
ncbmn ynsionclasl Turakkab 'nkslya bosl bo‘Hsblk 3balilla Ko‘ra
bu JitkSlyalarclan Turakkab MTk31lya L13b TUTKT: r=co3x3
Bu turakkab ntk$lyant8 awslaw$b 3obasi bat A clan iborat.

2-nwol. y =u2ya n=%1 x {unkslyalarclan turakkab {rrk3lya
Mwsb TUTKTIT?

YecbLL8bl. Punksiya {a‘nlfa ko‘ra

E: n*y=u2 (p\x->n=3T X T yorsak, n bollla

B(p)=A, E(<p)=[-1.1], A/)=/?, AN=[0;+~)

bo‘bl b 3bunitay alllb, E((p)aB(E). OeTak, berMan iitkslyalarclan
y=3T2 Turakkab lunkslyaw Lk1i3b T TKT (3.23- cblrra).

3-rw$ol. y = y[it ya n=co3 x—2 l'vnkslyalar<3an Turakkab Mnk-
3lya Mwsb TuTMnrr?

Yecbl/3bl. Benl8an 'vnk5lyalarwn8 awsalaTt3b ya HAlytallar
3obalawm KOpaniir:

nmw=4, E(n)=[-3;-11,
Ay)=[0;+00), E(y)=[0;+00).

Yy
LY 1

\ / \
/ /
y
/ I
Br /
110 I 20001000 x 10L LI Ty 11T NN NN NN NN YN

[ -V 0 " 0 X

v

/=$111* y n A=51MA

3.23- cblrTa.
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E(n)al>{y) boUsaw uncbun y = >[ii ya n=co3x—2 lmnk8lyalarclan

Turakkab lunkslya WR1i3b TM TKT eTas, ya't y = ~cobx — 2
lFortnla blror nTkelyaT awslaraycll.

4- lN%ol. 1=y]y+1 ya y=2x fltkslyalarclan Turakkab lgnksiya
Mwsb THTKTIT?

Yecbllsbl. Benl8an lunk3lyalarTu§ atalaTt3sb ya HAlytallar
3obalanT HOparwr:

LWy)=5, E(y)=(0;+-),
TA«U-1+~>, O*)=[0;+~).

Mwurakkab J1TKslya 3baiwa ko‘ra E(y)aO(1). OeTak, berl"an
ntk8lyalarclan ™ =y/2x +1 Turakkab ImnkaxyaT M21511 TU TKT.
5- wisol. / (x)=x4 ya #(x)=5* Tlunk3lyalar berlsan. /(/(x)),
TOK*)), #(J1*)), *(*(*)) (unkmyaiarni 1opTs.
Yecbllsbl. Punkslyalarniné berlLi3bLia Ko‘ra:
(1= ()= (xA=(x44x 18
I(M(x))=1(5%) =54
A (x))="(xD)=5-4
##(*))=&(5X=5A

BboYack ya ular o‘r mayballcla Turakkab Wrk$lyalar boYacll, cbunki
aocT pocpaih, ogneB».
6- 1LSol /(x)=2x ya /' (x)=108x Ntk81lyalatré /(1 Y))>
/ 1(/(x)) koTpo?2u8lyalanw lopT&.
YecbllBbl. Teskan MNTkslyanTt§ LLfnM8a ko‘ra:
[(]-12Xx)) =2/(x) =2"°*2X =x;
[ “*(1(*)) = 1°B2/(*) = 2X = X 10§22 = X.
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M n3~M yecblsb ucbun nwoHar. e

Punk3lyalarwng says! bt )uit, saysi bin los ya saysman Ju/l
bat, yoki lod baT eTtasH" W aralan§:
1. y=2x23x . 2. y=3x2+4. 3. Y=+

*+4'

4, y =18(x- *). 5.y = 6. y =Xr-x*.

».Y-{%T<a >m>-*m%l
10. y = -x3. 11, y-37Tx+*3H 12.y - x1+co3sx.

13. »=3717x x. 14. ¥Y=(1-n:4)-co3*.
15. y =37 7x +co035 x. 16. 3"=arcco3 W

17.y = arc3tx + arccosx. 18. y = -+5111.
51 A

PunkslyalarT (3aynylkka Mek3blnne. ASar inayny bo‘13a, un nolcla
ntné ené lacblk Tnabal clayntlopTs:

19./ (x) =x2- 3x+4. 20. /(x) =37 2x - 2%*.
21. [ (x) =371 x .22./ (*) = 032X *C03 6X.

1, a”arx ralswona! 3on bo’l3a,

23. /(*) =
0, a&arx 1rralsloral 3on boYsa.

24. /(*) =6571(0,25r0c). 25. /(x) =co$"*x-18°,
2 )

26./(*) =751M0* - 2coB! 2w+ " 1.27. /] () =$T - + .

28./ (X) = co3kx +3T 2x. 29./ (*) = 1821 + c183x + c03 5m\
30. /(x) =31n("+|) +518§73x-A.

31./(x) =183 +5124aX.

32. /(x) =1357123x. 33. /(x) =c03X *coor/3x.
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Punk$lyalart o‘r aralawsH 8obalancla cbe8aralan&anlkka
leksblnns§: .

34.y =~ |0, xe [0;5]. 35. y =x2- 10X + 25.

36.y=¢

A 37, Y= lé\(x2- 4x +32. 38. y =

x 4+1

39. Y=:%* .40. y = A1 Y= 42. Y = 2?7
\+XT X X +\
- ° = = | |*-
43. y - X °C052X. 44. Y 11_;;(’2.45. Yy x!';"r .

an:
46. =+ | 47. Y=arc8T 4, 348 3'=%/2-x-x
49. y =N 2-4x +5 50 y=2
Punk3lyalart oflanwn§ atalat3b 3obalancla TonotOnHKka
lek$bTns: o,

5. ¥y=~ | x®1l 52. Y=L *2-6x+10).

53. y =20 3.54. y =2*4 55,y =10805~T
56 = 57. ¥ = ! 58. Y=e.:
LY =X - X . _eﬁ(—l . Y=e:
59. y = Y1 —x)2.
2X, X < -2 bo‘lsancla,

60. y = 4, -2 <x <2 bo‘l8ancla,
2X, X>2 bo‘l8ancla.

61. y = 814X + co34Xx, xe[0;a].
62y =" 2 +77+2.63.Y=e-*=- 64 =231 9x

Ux2-5x-2
65. v = 5.

Punkslyalar ncbun o‘r awslat3sH 3obasllla (a&ar reskan
MTKk3lya Tay3uc3 boYsa) leskan lmnkslyalarT *opT8§:

66. y=(x+12, xe [-1;+c0).67. y =1ne- %, xe(0;+~).
68. y =5x-2. 69. y =x3+5, xe K.
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70.y =y LU ~, xe [-40]. 71. y =y[*x*, xe[0;1].
72.y - W\- X, x€ (-°0;+00). 73. y - arc183x.

1, x <0 boY”™anpga,

Ny — * _
0, x > 0 boY”aniia, /5. y=2*-1.

76. ;y=arccosxs3.

1, x <—1 'boYeaneéa,
77. »>= —X,—1<x <1 Bbo% ancla3
—1 x>1 boYganiia,

78. y=%;)’.€, xe (-°°;-1)mn(-1;+°°).

I:8*

79. ¥Y=18|.

X, X <1 bo‘l8n<la,
X2, 1<x<4 boY"aw3a,
2X, X>4 bo'l8ancla,

81. O x)=x2vya #(x)=2n 'mnk3lyalar benl8an boYs3a, u bolcla
AN*)), /(8(x)), 8(/M), ~(x)) wwurakkab unkslyalart
lopTs.

82. AMar /(x)= -li= DboYsa, /3(*)=/ (/(/)) Wnkayat
lopT%. P2

83. / (x) =5y Tunkdlya ncbun/(3x), /(*3> (/(*))
MTK3lyaT HOpT**

84. AMar /(x +1)=x3-3x +2 boUsa,/(x) nTk3lyat KO-

P1ME-
Punk3lyalatt& KoTpo2u3lyalanT yorTs§:

85. &(y) =y 2yay =/(x)=1& X.
86. #(.y)=3T;y yay =/(x) =1-x2.

87. $(y) =¥Y2 ya >=agilx.
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2y,y<0 Dbo‘l8ancla,
88. 3(y) = ya y =x2—1
Oy >0 boY™anb6a.

89. &(y) =9y va y =x.
90.8(y)=Vyly (rr0), y =\ +x2

91. /(x) =5n ya [/ _|(x) =1083x TImnk3lyalar berHpgan.

[ (1 1(«)), ["'(/(*)) 1aw10pilB.

92. | = arccos;y ya y=3+x4 iiTtk3lyalar ucbun wwurakkab
NnTKaya Tay Mnrr?

93. |- My yay =9—x2lunk3lyalar ncbun wurakkab ATk3lya
Tayuclrw?

Mwn5"aMI| yecblsb ucbun benl8an nwollatT” Jayoblan

I. Toy. 2. .mA 3.Tos Haw eTas, bat eTas.

4. Tou bat eTtas3”uit bat eras. 5. "o”. 6. /lvi.

7. Tos. 8. Jmii. 9. ,dumin. 10. Tck}.

Il. Tos baTt eTas, goin bat etas. 12. Toa baT eTas, ILI,JJ7I
bat eTas.

13. JWiA. 14. Nwii. 15. Tos baTt eTas, Juii baT eTas.

16. Sia. 17. Nvid. 18. Toa bat eTas, Juih baT eTas.

19. Jayny etas. 20. Oayny, T=2k, 21. Jayny eTas.

22. Oayny, TO=@. 23. bayny, en§ kioblk Tnsba! éayn yo?.

24. bayny, T0=8. 25. bayny, T0=~n. 26. bayny, T0=20k.
27. bayny, T=60. 28. bayny etas. 29. bayny, T=2n.

30. bayny, TO=4k. 31. bayny eta3. 32. bayny, TO = *.

33. Bayny eta3. 34. Cbe8aralan8an. 35. Cwylclan cbe§aralanS§an,
yunsonian cbe8aralanta8an. 36. Cbe8aralanta8an. 37. Cbe8aralan-
Ta8an. 38. Cbe8aralan8an. 39. Cbe8aralan8an. 40. Cbe8aralan§an.
41. Cbe8aralan8an. 42. CQuylclan cbe8aralan8an, ynson6an cbe”ara-
lanta8an. 43. Cbe8aralanta8an. 44. Cbe8aralan8an. 45. CbeS8a-
ralanta8an. 46. Cbe&aralanta8an. 47. Cbe8aralanéan. 48. Ywuuo-
n6an cbe8aralan8an, sauylclan cbe8aralanTta8an. 49. (3uyl<3an
cbesaralan8an, yusonian cbe&aralanta8an. 50. (3uyllan
cbeéaralan8an, ynsonéan cbe”aralanta8an.
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51. x > 1 cla*aV[y katayuycbl, x < 1 ga uaXxy o'suycbil.

52. (—««;3] pa sa*Uy kataymycbl, [3;+oo)cla “aV*y o‘3nychbl.

53. (-°°;1)nu(1;+o00)"a o‘snycbl. 54. (-~;+«°) pa "aXVy
0°‘Snycbl. 55. (-*»;-1) n (0; -H») aa fa(‘lykataymychbl. 56. (-*»; +°°)
pa kataymycbl. 57. (---.0) n (0;+oo)cla “a{Jy kataymycbl. 58.

(<*>0) U (0:+00)c1a M@y KaTayunychbl. 59. (-00; 1] pa katayumychil,

[1;+°°) <Bao‘suychbl. 60. (--0;+00) clao‘8uycbl. 61. [0;~] ya []; 3]

fa Kataymnycbl, [*; *] ya [3* ;a] claoBuycbl. 62. 2:+00) CR0'31yCbl.

63. (eo;-3) ya (r3®f5\ cla o‘smycbl, [>/5;3) ya (3;+~>) cla
Kataynycbl. 64. (-00:-11 Aa 0°3uycbl, 1;+00) ClaKaTaynychbl.
65. (-00;0]c'a ua\\y Kataymychbl, o:+00) Aa fal‘ly o‘sunychbl.

66. é{y) =V7?+ 1-67. &(y) = 68- 8{y)=~T*
69. é(y) =$]y-5 70. §(y) =-yll~y\ ye[O;1].
71. #(.y)=d¢ -y2, ye[0;1]. 72. Te3skan Wanksya T L nA

1. 73. 8{y)= \ LY, Y* (-*;*-)m

y, y <0 boYsanc3a,
74. 8(y) =

Ay, y >0 bocl8anéa.
75. é(y) = 1022y +\), vy e (-1;+00). 76. 8(y) = $]co$y.

77. Teskan I'vnk3lya Tayam3 etas. 78. #(y) ="-¥> Y *-1

79. #(y) = 2-10", ye(-00;+00).
y,y<l ko’18ancla,
80. #0>) = "“yl\<y<4 boYranga,
1082 7 »N >4 bo’18anpa.

81. /(1) =x\ /(%) =4X §(/) =2\ §(e) =22



»2‘}1{X)'LIJ . & /M-7?-
(/())* =2710%41 « 84 x2 5x+6 85. 12X 86. $T(1—x2).

2(x2—1), xe [—L]1 bo‘leancla,
87. 3TX. 88. &(/) =
0, xe (—6—1]u1[1;+°° bo‘l8ancla.

89. 9* 90.TIrTx2. 91./ (/" (xX))=x, [ -1(/ (X)) =x.
92. Mwurakkab vnk3lya Taynk3 etas. 93. Mwurakkab vnkslya

Tay)ucl eTas.

4- §. PLUK81YAMIYC bIM1T1

1 Munalatng alroll. Buy*a aefA]batcla bellyony Tusbal yelarll
Kioblk B>0 ya ¢ 3onlar ber™an bo4sr.
1- la‘rii. Onylc3aBl

14(a)={x: xedA\ a—r<x<a+r}

lo‘plaT a- nualant& e- alro$ cleyVia™l, e 3on e3a alrol nTe rack/i$\
éeylMacH (4.1- cblrTa).
Y3bbu

Ller(s)={x: xed\ a<x<a+e}
lo‘plat a TkpanT3 o0nN§ alro/!,

1N(a)={x\ xed\ a—e<x<a}

KO'plat e3a a nualant§ clap aliop veylacH (4.2- cblrTa).

Y3bbu 0 < \x—a\<r 1en§312Hk a—e<x<a+e, xta {en”~rllar”a
len§ kncbW bo‘Ub, nlartné bar 1kkalaslt a nua”~ante K(a) alroll
3bakHc3a Mblak3b TUTKT:

K(n)={x : xeT?1, a—e<x<pa+e, x*a}.

w {0 Yrbl)  Ar(a)
r \ r nl-—

1 1

k3 k3

[Py
[y

VN
\%

4.1- cMsna. 4.2- cblirTa.
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Ba‘21 bolMar6a 11 e(a) alrol a nualawng lesHlk alrop cleb Halu
yvnLLacH.

Hasalaly sonlar KO'plart B} larklbla —<ya +°0 BTYollarw
Yxe 7?71 ncbun x >—<ya x<+°0 xu3msya* bllan fs0‘3blb, A1
lo‘plaTtw bosll allarTr:

ALl—AIn {-°°3n {+*°}

A1 ga o0 ya —@«nusla» larnt§ alroin 1usbuncbalan suyllla™cba
KTlacK 3. cblrTa):
Y (+«>)={x:xe A1 cedl c<x<+°0}5
11lc (—°°)= {x :Xe 4 1, ce K1, -©o <X<C},
U-N={x:x€ N, ced\ |x >c}.

2. Nelural ar*wnenll (vnk$lya ya mwn§ LT, YWa Allo‘plarlar
berMMan bo4ii>, / — bar blr nalural n(ne7yY) 3on8a blror buiury
xn(xe AJ sonw 103 fA0‘yuycbl so0!c3a yoki 18 boY3Tt: / \n -» xn
Bu bollla 7¥loplatcla nalllral a* TelllH]rTk3\ya atalan8an éeylac/l
ya X,,=/(n) Kabl beléManacl.

A8ar x,,=/(a) 1unk3lya berl™an boYsa, n bolcla nnt§ argu-
TenW yok! n Tclek3lT xn o‘28ruycbl T03 fyTa*TT8 noTten
(3b sarasb TMTKT. 8bunclay ™\b, x,=/(1) — nTK3lyaTné
brncbl gyTtal, x2=/(2) — kkTcbl ¢yTtal, x3=/(3) — ucbln-
cbl fiyta” ya b.k. B12 bar ckmT fAlyral:lar lo'plart A(xXW={x,}
T malvral 1, 2, 3, .., N, ... Ke1Ta-Keunikka 0'x3basb noterlarnt&
olLIsbl bo‘ytoba {alllblan™an, ya‘Tt

(D

LU Tb ALLIPK
-c o ¢ X
4.3- cblrra.
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B12 bunéan keyT, anlayMk ucbun, nalural ar§uwenld xn=/(n)

AwkayaT kelta-kellk pgeb sarayrtr. Ma$alan, a&ar xn=/(n)
Mnk5lya

lNortnlalarclan blrorla51 bllan benl&an boY3a, ular&a 103 KelTa-
Kelllklar smylcla8l 3ballla boYacl:

1, -1, 1, (-1)"

Encll {xn}, n=1, 2,... kel'Ta-kelld kTnB cbeBaralanéanlél
LLsbmncbalan bllan LUT3barwr.

2- la‘nl. A8ar 3bumnpgay o”arTta3 M 3on Tay]uc! boYsaki,
{xi} kelTta-kellknT& bar bIr bacH 3bu 3ongan kana bo‘lTtasa,
ya‘w \/ne N wucbun xr<M {en”birlik o‘nnA boYsa, {xi} kelTta-
kelllk ynporllan cHe8aralan8an cleb alalac/l.

Ma3zalan, x/=3T n\ X,,=—~n:

$71I, 3712°, 313°, $tn, .., —1 —2, —3, —n, ..
3onlar kelta-kelllklan ymnsorllan cbe&aralan&an, cbunki binncbl
KelTa-kelUkTn§ bar bir bacH 1 éan, 1KKTcbl kelTa-kelllknTé
bar blr bacH esa —1 clan kalla eTas.

3- *a‘nl. A&ar sbunéay o”MarTta3 T 30n taywc! boUsakn, {X.}
Ke(Ta-kell knTB bar bilr bacH 3bu 3onéan lacblk boYTasa, ya‘r
\/me N wucbun xn>71 len&312MNkw sanoallanlr3a, {xi} kelTa-
Kelllk auy\ilan cle&aralan%cT (3eyllacll. Ak3 bollla, {x1} kelTa-kelllk

Avylllan cbe8aralantasan geyllacH. Masalan, xn = , XIE2N:
11 11 1
2°4°8" 211
2,4,6,8, ..., 217, ..
sonlar ke{Ta-kelllklan auylllan cbe8aralansan, cbunk! xn = -~

o0‘2éangycbltné bar blr bacH 0 clan, x,,=2n o°‘28arnycblwné bar
bir bacH e3a 2 clan kioblk boYTaycH.

4-1a‘nl. AMar {x% kelta-kelHk bat sauylllan, bat yuuyongan
cbe8aralansan boYsa, ya‘w 3bunitay M, T o‘28arta3 3onlar
Tay”uc! blYHb, barcba ne N lar ucbun T<xr<M 1en§312Hk o‘nnk
boYsa, {xi} kelta-kellk cWerara/an™an cley/c

Ma3zalan, x/ =37 n, XN =" kKelTa-kellk'!ar cbeBaralan&ancHr.
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5-1a‘nl. A8ar \/e > O oHn"an6a barn, sbuniiay nallral nO=nQ(r)
3on HOpHsaki, barcba m>n0 nawral 80nlar ncbun
\xn—al\<e
leng31211k baJanlsa, {xi} kelTa-kellk ya™nlasnvVc éeylacH, a
8on e3a [} kel Ta-kelUknTé NwW cleb a*alacH ya

HT xn=a Yokl n ° ga x, ->a
M->00

Kabl belanacl/.
Bu 1a‘nl" T Al5sacba

(HT xn=2a) <= (¥e>0,3n0=70(e)e N :¥n>n0-> xn—al<e)

Kabl 1loclalabb bat TUTKT.

6-*a‘nl. Cbekb Hrrl8a. e8a bocl8an kelTa-kelllk yaglllaskTcbl
KelTa-ke!Hk cleb alalacH. AS8ar kelina-kelllknte HTLL cbeksi2 yogt
Tay]ucl boYTasa, n Toctasbuucbl kelTa-ke!lk ieylacl.
Kelra-kellknlné \wrX\ “ny"na8¥8eotelnk Ta ‘noSa e&a: a&ar
* } kelTa-kelllk a MTi18a e8a boY3a, a nuarant” e - alroiicla n=n0 (e)
noterclan bosblab, KelTa-kellkntB baTtTa bacllan yolacb
(4.4- cblirTa).
1-111801. 3bbwm
[x 1-13"1- 3- 2-9- 37
2° T 47" a+l
KelTta-kellknT§ HTLWI a=3 bo‘M3blT ko‘r8arns.
YecblL3bl. 1xWyony Tu3sbal! e3onT olarw?. Bu e>0 3o0n”a Ko‘ra

n0= 3-1 6eyWsa, n bobla \/n >n0 ucbun
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3 Ad4 sH2  3+e

4.5- cblrwa.
< 3 3 3 3,
\x*-a\ 2?7111_3 o <6’W1'<e’ n+1>e |-|>_e____1
boYacl. OeTak, 1lt— =3 (4.5- cblrTa).

7-*a‘nl. AS8ar |E|_>I°X" =0 boYsa, n bolia {*} kKe*Ta-kellk
ckebl1 Lcblk Traior cleb alalacH.
Mas3alan, n3bbu kelta-kelllklar cbek312 ktoblk rraclorlar boYacH.

1
D bl-{* 2 (3= oo

2-1111801. blbbu kelta-kerHknlng HTLU nol boYlsblw la‘nléa
asosan x3bo! L\'r&:

(-11 1 (-0~
n

bl - T L

YecblUsbl. 1xMyony Ttusba! e 3onw olaybk. L 6a bun e>0
30n8a ko‘ra 3bunitay nmalldral nO(n0=n0( e)e Yy 3on HOplU3blT
Ko‘r3aisb kerakki, n>n0bo%an barcba nawral n 3onlar ncbun

\x—0 |=] x,,|<e
1en8s512Mk baJanlst. ¥Yuuyonga aylll®an n03onTt loplsb, bu bollla

<e 1ens312l1kni yecbl3b orsall ata”a o3blrllacll.

fAaysbank!,

(_On <>j'|>*

~Tn ¢ 6 €
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OeTak, n0 nallra! 3on $lraA(la
VI? > b ucbun

/< ™M

boYacll.
8-l:a‘nl. A&ar \/E >0 3on oMn”anga bat 3bungay n0(e)e N
lopM8akl, \/m >n0 ucbun |xn>E boYsa, 1 ol {xi} kel Ta-kelllK

cleksn kalla T\g(lor cleb alalacya Mt - °° kabl belSManack.
Ma3zalan, . .
1) {F3={2«<} 2) {x,,M-nYy, 3) {xm}={\o&n}
Ke*Ta-Kelllklar cbeksi2 Kama rragorlar boYacll.
3-nH$ol. {xi}={3"} 3; 32 33..3 .. . Keta-kKellknTs

HTLU +°° ekanlMéw koa8ains.

Yecbllsbl. 1xWMyony E>0 3onw olaylk. LU ga bu 30n8a Ko‘ra
sbunéay nt N (no=no(a)) 3on KOpLU3bIT Ko'r3al3b Kerakka, barcba
n>n0 ucbrun

x =3J1>E
1ené512HK balanlar.
Kays3bank!,
3" > E <>10B33" > 1083E <>n> k>83".

O0<E<\ boY™anc3a, n0=nQ(E)=1 geylsa, unga ¥Yn >n0 ucbun
bar c3or 3TPE 1enB3i2Hk bajanlacld. Bu esa 1T xn=[1T 3n = +00

ekanH"w bllcHracH.

CbekI 1T7ii(&a e8a boY8an kelTa-kelllklar “ny iiaé¥ xo33alarga
ena:

°. =} ya {y,} kelta-kelllklar benl8an bo‘lTh nlar To3 raylsbcla
cbekM aya bATLLar*a e8a boust. ¥ bola

H)(Tn (xnzy,,) =axb\ 'ﬁ'-}l’ (X, mn) =am /u;‘n = B(B*O)

Tnnosabalar o‘nnH boYacl.
57



2°. Yasrlasbuychbl kelta-kelllk ya™orna Hiiviga eSa baHacH

3\ A8ar {x;} ke*ra-kelllk cbekH HTK8a e8a bo4a, ke!ta-
kelllk cbeSaralan8an boYacH, a8 bollla, {xr} kellna-kelllk cbeka:2
HTk™a e8a btoHgarcla esa kelta-kelllk cbe8aralarma8an boYacH.

4°. {x,} ya {yi} kelra-kerHklar yasrlasbuycbl bo*Hb, Xn= a>

yA=”" boYsr. A8ar Vine N wucbun x,,<yn bo'sa,
n EBlcla a<b (a>b) bodacH.
5° {x/} ya &} kelra-kelllklar yasblasbuycbl bollb,

xg= /)_Wyh - a bo4s. AHar Yne N wcbun 0,<ynboa,

n Hlda {rr} kelta-kellk Haw yasrlasbuycbl ya HT ln=a
boYacH:

y

4-1111801. {xm} =y n2+ /7/+1 - 4n2—11 keTa-kell ktné
HTLW T *OpT8.

YecHLLbI. Benl8an {x/} kelra-kellknt8 HTLU 1°x0ox3aéa azosan
AnyVla&oba KopHadH

Ht=(yln2+n+1—\nR2—1)=H1 - 7"+2- =
Vi had MO HH\—/P—1

5um8ol. {/N1 “ J[VnT U o o B SR fb j kerta-kellknilMe

AVARE 7/
MW T 1lopTs.
YecbI8bl. Kaysbanki, barcba neN lar ncbun

X - n <—1 + 1 + + =< n =1
P* yn+n T+t \l/r +2 \]n2+n >//12 +1
>
len8irHk bajanjaci ya {*,,}, {r,.} kelra-«kelllklar bir ML T Na e8a
-N? ,
HT =0T » =1 T =HT -—=—====1
rT i+ 2
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1 bollla 5°- xoxa™a azozan, {~,} kelra-kelHk Haw Htinaa esa
bo‘Hb,

|4-Iny”: 1

boHac
6-nwol. {xn}={(— 1)} kelta-kenlkw yastlasbl3sbsa *ek3blnné.
Yecbllsbl. Parar slfayHk, a3on, {xi}={(—1)"} kelta-kellknTé
HTW bo‘l3T, ya‘'w Ve> 0 3on oHneanéa baTt 3 n0(e) (N0e AO,

\Vn > no(e)lar ucbun
kn —a\<r @

bapanl$w. ASar e= * geb olsak, (1) 1en831211k N run”™nin axyrtal-
binga
fl—«I<1 (2)

ko‘nT3luia, N nrte loda alyra*larkla esa

(3)
kodwsb8a keladl a nT§ becb bir slytanc3a (21) bllan (3) len§-
sbllWar bir balanltaycll. beTak, FaraZLlJl 2 nolOX'n, ya't

yaﬂlnlasﬂmycbl kelta-ke{llknT§ *a'rll T sanoaHanirnycbl a 3on
ya /0(e) noTter Tay)uc! etas. bbunclay sllb, berHan kelta-
Kkelllk yaalnlasbuychbl eTas ekan.

9-*a‘nl. A&ar V/?6 N wncbun

Xn<Xml (X,<Xn+\)

1en§312HK o‘rTN boYsa, {xr} 0'3muchl (ga/Uy o'3nucbl) kelTa-kelll

ceyflacH
10- *a‘nl. A8ar Yne N wucbun

XN>XM\ (X,;>X,,+'])
1en831211k o‘nnl boYsa, {x/} kaTtaynychl (opally karaymnycbl) kelta-

Kelllk geylach.
11- 1anl. 0 ‘suychbl ya kataymnycbl kelta-kelllklar Tonoll

kelTa-ke!Hk/ar eyllacH.
Masalan, 1,2,2,3,3,3,..n,Nn,...0,...03uychl,
2,2223...,2",. ..sally o'smychl,
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1= dardy kataymychl,

JJ'E >§-> o< rI1>~--- Kataynychbl.

l-leoreta. A8ar {*,} kelTta-keTllk o‘3mychbl (kataymychl)
bIYTTb, yusongan (amylclan) cbe8aralangan bo4sa, n bollla 1 cbex/
HTi8a e8a; alar {*,,} kelrta-kc!Hk ywmsonclan (smylclan) cbe™a-
ralarmma8an bo4Ysa, n Hdlcla {x/} kelta-kelUkwin8 MLl +°° (—=°)
boHad

7-Ww1801. Y3bbu Kelta-kerHkmné yasarlasbuycbl ekanHs:iI
13bouians ya ATl w 1opTs:

(a>0).

1sball Sba/18a Ko‘ra,

X' () a+lX! (1)

debyowib T TKT, 1 bdldla V/ >40, mO=[g] lar ncbun Xm\< xn
(en™3"VIk balalacH 9- 1anf8a ko‘ra, {*,,} kelra-kelllk m0 = [q]
noterclan bosblab katayuychbl.

Bungan Hasbsar!, barcba neN lar ncbun x«>0, ya't  {x«}
wiclan che€aralan&an. 1- leoreta™a asozan {*,} kelra-kelllk

yadlnlasbuycbl. W 7 H 1T b boUst: HT xn=b. \] bolda (1)
lerdAclaHiI8a oYarrr:

(Bnmyla8uwa e8a boYartk: b=0-b yok! b=0.

Bbunpgay doHb, HT 9" =0.

2-leorewia. (Kosbl kilenys]). {*»} kelra-kellk yasrlasbuychbl
boYlsbl ucbun, Ve> 0 3on ofiManga bart sbungay neN 3on
Tay)c3 bodlb, Vn>m ya e N la ncbuvn

lenésM1kmé balarllisbl rarvr ya yelatH.

yadalnlasbuychl ekanlBnv reboMars.
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18bolk Benl8an kelrta-kellk uvcbun \HpP-x M\ ayktart
babola yT1i2:

_ L c8(m1) Qi < 1 1
non+p nnj v M+l Antp - ML Antp -
1- 1
P 1 1
= - | < < o

3 1—3 23 A

A8ar \/e>0 3om™a ko‘ra /0=[108311 deb oHmza, Yn>n0
va \/?eN la vucbun

<3,, <e

lenéS12Nk bajamlacH OeTtak, Kosbl kidenyswa ko‘ra, benl8an
kelra-kelllk cbek/1 111%a e8aexkan.

3. Ixityony ar8urenll vnk8lyatn8 HTLL. X — blror baslaly
3onlar lo'planil (J1c/1), a — blror 7k™a boust. 3bu KO plarcla
/(x) Tvnkdlya amlangan.

12- *a‘nl. A8ar L 1) (e>0) a X KOplamTt§ a ¢ fauH
kamiga biva nnilazl boka, a 7™ a X lo'planung Ut wo\a$!
{oyplamiS iyala$\) deb alaladl

MaeoHar: 1) blsbbn [0; 2]={x : xe{], 0<x<2} *o‘plartnTé
bar bir TuyLL3! 3bn lo'platnt8 N1k nus*asl boHacH

2) N={1, 2, 3,..., n,... }Oplar 1K Tula%a ega eTas.

3) (0, 1)={x:xe Y2 0<x<1} lo‘plamiln§ bar bir 7 a 3!
3bu *o'plarm§ Ntn muarasl bodacH ya yana x=0, x=1 mualalar
bart (0; 1) 1o'plar ucbun N 1K nmublarclr.

1n7k Twla swylcda™ xosalarSa efa

1°. X lo'platmn8 \\'\X nualadl 3bu KOat™a 1e8izsbH blyTsbl
bart, (€815bH boYtasl”™ bat TN TKT.

2°. A8ar anvalll X NeplaTtnt8 H 1k nusras! bosa, anualant&
bar bir anoiiga X 1o latnT8 cbek8l2 ko‘p nusblan bo'laH

3. Atar atla X KO'plartmns H 1K nudlasl bo4Ysa, X lo‘plar
talanclan a %a 1llnychbl {x,}, (xreX , x,,*a, 2=1, 2, .... )
kelra-kellk Mw3sb TN TKT.

13- *a‘nl. (Oeyne 1arll). A8ar X lo‘plartmE rmualanclan
Mwigan ya a &a tllnychbl bar saniay {x,.} (x*a, n=1,2,...)
kelta-kerHk ol8&andabart vn8a 103 {/(x/)} kelra-kelHk baTtra
yall ya™ona b (cbekH yok! cbekzl?2) Utk™a Tl 3a, 3bn b &a/(x)
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N1k5lyatns o nuttaclas: (Yoki a->pa <368l HTLU 3 alaladH ya v
N1/(X)=b yok! a->g pa/ (a)->/> kabl tel&anacH

14-1a‘nl. (Kosbl 1a'rll). A8ar ¥YB > O 30n ucbun sbungay 6(e)>0
3on toplM3akb ar§uteT x nNT8 O<]a—a\<b lené&312MkT
fAanoarlanfruycbl barcba alytallanga \/(xX)—b\<r *en8§512lk

ba3anlsa, b 3on/(x) bank3lyatn8 a rus*acla8l (x->a na80 HTLU peb
aralacH

Es3lalta. 13 ya 14- la‘nflar o'raro len§ KucbllcHr.

N"(Ac/?) ro'plaT benl8an bo'lMb, a nus*a MNT8 o‘n§ (cbap)
HTn nualasl bo4sT. 5bu w'platga /(a) binkslya atsalangan.

15- 1a'nr. (Oeyne ra'nf). A8ar X KOplatnt§ nmslalanclan
rurfean \a bar bir bacll a gan kava (Ktoblk) bo’'lTb, a 8a TLUnYchbl
bar sangay {avt kelta-kelllk ofln8ancla baT, un&a 103 (OXxn}
kelta-kelllk batta \ag* ya™na b & TlU3a, 3bu b w /(a)
Mmnkalyan]M2 a Tkgagaw o TP (cHap) HTLW aeb alalacH

16-1a‘nl. (Kosbl 1a'nf). A8ar 13lalen e>0 30n vucbun sbungay
6=5(e)>0 3on HOplzakn aruten! & wng Y /4da) (™ "(a))
amol gep: barcba alyra*langa !/ (*)—s\<r 1e)8312/k bal3artska, b
3on /(a;) 'vnkslyams a nustaga”™ om& (d/ap) Mt peb daladl
yau, T0 3 rayrbaa, swiclaelcba tel§anadt

HT /(a) =b yok! /(a+0)=b. (HT /(a)=b yok1
/(a—0)=b).

CbekH yokn cbeksiz (a:b) orallsga/ (a) Minkslya benkan bo‘IMb?
ntne eraOfan 4.6-4.18- cbl2ralarga8l kabl lagylrlarPan bo4sa,
/ (a) TunkbyaTtn:2 a->p \aa>/> ggs: Hillanrm analivk ko'nsbga
uc3alcha yoz213b TU TKT:

1 4.6-cblrta ncbun  _/(*) =+00> Hro/(a) = —e.
2. 4.7-cbl2ta ucbun HT1/(a)=+> WT/(A) = +°.
X—Fa X -*b
3. 4.8-cblrta ucbun s /(*) = —"> 'x'LEy (a) = —e
4. Mo3 ravusbga, 4.9-, 4.10- cblrtralar ncbun
nt Ax) =+-, N1/(x) =c (ce NJ;
X-10 X~b
nrt/(a) =c (ce 4]), HT /(a) = +>»
X-H X->b
5. Mos3 ra\mbcla, 4.11 -, 4.12- cbl2talar nicbun ~  /(*) = °*

HT/(A)=c (ce A\ HT/(A) =c (ce N1, HT/(A*) = —°°-
X-Tb X-10 X-»6
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6. 4.13-, 4.14- cblmalar nclun xr.|+l/(x) =cC
)I'(%/(x) =c (ce AD.
7. 4.15-, 4.16-, 4.17-, 4.18- cblrrakr ncbun
nt/(x)=c, \le/(X)Z’\ (c</e NJ.
X->

4.6- cbirTa.

4.8- cbixua 4.9-cbwna

4.10- cblrta. 4.11- cbwna.






1nwol. /(x)= x4 ntk3lyants x—3 ceer HTLU 81 8 lerg8
ekanH”T Ko‘rsauTs.

Yecbllsbl. 3 & T1llunycbl xWyony {X,} (x~3, n=1, 2, .. )
kelta-kellk oiaTi2. bia 103 {4 X,,)} Kerra-kellk smylllaé:
{A*mM}={x,,4 ko‘nmbcla boHacH Yadonlasbhychbl ke*ra-kelllklar
B¥Kla8l anlmenk arallar™a binoan (3-8, 2-bancl, 1°- & sarans):

Ur/(*,)=N1 4 =UT (5, «* =, %) =8L

Oertak, 13la‘m8a ko‘ra, Ut /(x) = 81-
X->3

12-11801. 7/ (x) =8N~ (x* 0) nTk8lyaTns§ x->0 iaNTK8a

egaeta3H81T Koa3alrs.
Yecbllsbl. NO1 7 a n 18 alrar3anoléa 1Ll nychbl Heokka bar X1

M-lLI- M-bl®}

kelta-kellklarr olayHk n bollla

/(x')=8INAr=8lMNnk = O
X

/CO:SLUXV:$ T :$T(2nn+| =1
boTlb,

AUGOVRUINS PICORE
boHacl.
Bn esa 3-§, 2bancl, 2°- xoxa™a ko‘ra, /(x) =317

rmnkslyanté x=0 ilacla HTLU Tayjucl etasl81t ko‘kalad]
31801 /(x)=2x+3 nmnk3yantg§ x=1 mwilaclaf HTLU 5 %&a
len8 boAH 3bl T KO‘r3&ANg ya €=0,01 ncbun 517 1lopt&.

YecHLsbl. Ye >0 3on8a ko‘ra 517 5= | dleb olzak, n boMa
Pp—1]<6 *enés12MN KT sanocaviarlliivycbl barcba x lar ncbun

| 2x+3)—5|=|2—2]=2|*—1]<e

TMnosaba! bajamacH
Oertak, 14- 1anfBa ko‘ra, NT1(2x +3)=5 ekanls! keHb



cbisacH. End/1e=0,01 iiesak, 5= — = 0,005 boHad/ O<|x—1]<0,005
bo‘l&cia |(2x+3)—5]<001l boYar exan.
I

14- nH30!. Wr ax <a> 1) = o*en8Hkw 13bo*lans.
X-»1—0 *

18boih. Ye >0 ya x <0 wucbun ax < e 1en8312Hkr yecbartr.

A&ar e>1 boWa, n bollla y* <0 lar ucbun g/n<e len&312Hk

bajardad/

5bnwing mncbun Ye > 1 bodgancla 5 o‘tkla xyony tmsba*
30NT OH3b T TKT, T@%alan, 6=1. A&ar e<l bo43a, n bollla
1enés12HkmnNg guala o 1o w T loSanrtlab,

-lns<lne<=>x>
X

1ne
len&Ha eSaboYartk.
$bunclay sLlb, yo <B < 1 boanc3abat —5<x<0 *en&312Hkr
Aanoavanumycbl 5 taygn3 boHad/l Mazalan, 5= — >0 deb
OH3b yelarl 1
OeTtak, ax (a>1) intkslyarn8 x=0 mwiaclaszl cbap HrtlA
nol&a lens exar.

X(Xa 49 KO'plar bernl8an bo4lb, annTtg8 HTM twf{asl barcla
1 loplarcla/(x) ya #(x) Ukslyalar aumlanS8an boUsr.

0 nyieas1 xo3alar o‘nnH.

1°. A8ar x->pa da/(x) ya #(X) nkslyalar Hika e8a bo4sa,
/ (X) £8(X) lvnkslya barT x->a GalTk™a egaboHacH ya

)I('l_T [/(x) £8(X)] = Fl{_l*gl(x) + !;I_Ja B(X)

leupHko‘nnH.
2°. A8ar x-»g &a/(x) ya 8(xX) Jlikslyalar lN1k8a €8a bo4sa,

/(x) é(x) Tik3lya bart x->a dak™a e8a boHdacH ya
HTt [/(X) *#X)]=HT/(x) <N T 8(X)
X->a X—a X—4,

len8Hk o‘nni.
3°. A8ar x-*a da/(x) ntkslya H18a e8a boYsa, K-/(X)
(&=coml) N Tk3lyabarTt x-»4 daHTiiBa €8aboHacHya
HT[ke (X)]=k®lT/(X)
X->a X-+a
len8/k o‘nnH.
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4°. A&ar x-»5a pa/(x) ya#(x) ntkslyalar Htn8a e8a bo‘Hb, #(x)*0

W
b°“l3q, ) {nuksiya Haux—a ia ka eGaboHacH ya

ny A =1 Fd >

x-*0 r(n) x>a HT 8(x)
X->a

*en&HK o‘nnH.

Esbl Ta. 1° 2° ya 4° xoszalarcla x->a pga /(x) ya #(x)
Mnk$lyalarnt8 yuy'TcH3l, ko‘paylta3sl ya bo‘lNntaslclan lboral
boY™an bankslyalaTtTs Hrwa e8a bo‘Hsbiclan, bu inank8lyalartns
bar bwwné Tt a e8a bo‘MN3bl bar <3oHn ba T keHb cblsayertaycH.

Mas$alan, /(x)=1-8T1~, #(x) =37-~ Tunk3lyalar
ywdnchs!l /(x) + #(x) =1 bo'Mb, x-»0 ga/(X)+#(xX)->1. ATTO
x-»0 pa/ (x) ya #(x) blnk8lyalartne bar bw lNTKk&a e&a eTas.

5-nwol. Wn(5co$2ax +3 3137+~ ) lwkayawingH-
TW T lopTs.

X+2,5

YecblH3bl. 15003270:, 33T3/1x ya MTk3lyalartné x->0,5
nasl NTManT blsoblayrrx:
>
HT _15co032T1ex = 15 HT_co3roc- N1 _co3roc = 0.
X0, x»05 x->0,
NMT 33T7T3KX =3 MNT _3TTCX AT _3TTCX*HT 3Tn1X =3,
X-»0,5 x»05 x»05 X»0,5

N HT x+2,5

A5 x+05 = b0k = 3
x»05

OeTak, ' —4°- xo033aKr™a asosan, amylclaslBa e&a boYarwur:

MT_(15c0327cx+ 33T 37cx + —~4) =
x_>6.5( x+0 5)

= Hr_15c032kx+ HT 33T13nx+ MT =0+3+3=6.
*>05 x+05 x>05 X+05
17- la'mi. A&ar x->p, (a— cbek/ yoin £%>) cla/(x) LUnk3lyanTt§ Mrw

noka lenH, ya't )I'(IT)0 / (x)=0 boYsa,/(x) cbeblir LU k& nblya @eyHacH
=

M H T In (1+ M1 1nn=0, H =
asaxf, >Barlxoxb (1+x)=0, Rnno Tlcosxo

_!
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Nt ~== nr =0 bodganH8lc3an, 1anfBa Ko‘ra, 3TX,
X 12?'
1n(1+x), 1nx, cosx, i, nTk3lyalar cbeksrr Kioblk WAnNk3b
yalarcHr.
18- *a‘#. ANar x->1 (a— cbekH yok: 200) aa/ (x) LUnk3lyant
HTW cbek32 (+<~) boYsa, /(x) ckebl?. kalla /vnblya @afbdl

Mazalar: I'Ik x=+°> H1 4 HT (x2+x +1) = +00

x-*2 {x-2Y
a. X2

FAT (x3r2)=-00 bo“SarH&ican, WBx, X 2 x2+x+1, Xx3+2

ntk3lyalar cbeks2 kalla vmalyalar8a rm3ol boYacH
X KO'plarcla amalansan /(x) MTk3lya x-"a 6a (bu yerca a
3bn X KO'platntg H 1k nuslasl) cbekH b HTk8a e€8a bolsa (ya'r

LUt/(x)=1), n bollla a(x)=/(x) —b vnkdlya x->a ga cbekai2

Ktoblk LLnk3iya bodacH. A8ar/(x) ntkslya/(.x)=b+a(x) (bn yema
a(x), mBax->5 dacbek2 Koblk LLnklya) koaebcla 1ladyiViarsa, b—
mTkslyanréx>a defaHTLU BoHedA

Y E$la(ta. PunkslyanTs

biror nusaba blr KO tonf

HTll an tay)ucl bo‘Hsblclan

A * nnte 3bn iy aga Hiea esa

\ boUylsbl bar 60"\T baTt kellb

. -] cblsayerraycH.

b 3- leorewa. / (x) rtk3lya

10 1 P miaca b HikMa eSa blyHsbl

ncbun nnt8 3bn rautacla o'ng

ya cbap HTllan tay]ucl bo‘Hb,

4.19- cblrra. / (*+0) =/(a—0)=b

lernsHKlar o‘nnH boYlsbl rarur ya yelarH.
6- nn3o]. /(x) WhTk3lya x=0 rmwmsllicla 1L|.|/|J§a e8a etanyp
ko‘r3art§ (4.19-cbl2ra): N

X2, a8ar x <0 bo43a,
/(*) =
X +1, a8ar x > 0 bo'za
YecblHsbl. Ber/T an iitk3lya 30n oA ga amlan8an. X <0 ncbun
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Wnk&ya x) = x2lomwmla bllan berlacH x = 0 riiladax2LLUnk3lyams8
Ivnll nol&a laip boHack), n bollla 3-Teoremaéa azosan x=0 nwxXaga
beran rtkslyanlng cbap HTLLU bat mola len& bodacH:

HT /(x) —XI_-IT_XZ H Tx2 0.
x=0 nutacla berl8an Nnk3lyant§ o‘n8 HTll 1 & len8 boHacH:

' - - - Y
HOT+/ x) = HOT+(X += I'I)g(x +1)=1

Oertak, bertHan itk&ya x=0 nusabla dHgpya oae Urlllar™a
efa bo4lb, 1ekT ular len& etas: H T /(X) & HT /(x). 3buvniiay

-»0—

ALLIb, 3-leoreta8a azosarn, 1:er|1&a'| l/ITK31ya x=0 Twlaga NiM™a

exeras.
7-nwol. Y3bbu Tunkslyanté x=0 mmraéa HT1k8a e§aH§1T
KO ‘r3anns: n

X, aSar x <0 botka,
/<*) =
) 31 x, a8ar x > 0 bo4za,
YecblHsbl. Benl&an Mvinkslya 3on o'ATT1& x=0 nwVgoan bosbsa
barcba nilalanc3a atdlan&an./(X) lmnclyawné x=0 Tuwiraga cbap

ya o‘ne Nt anT blsoblaynLu: 1
HT/(X)-HTXO cbunkl H T1x =0,
X->0— X->0— x->0
HTt/X)=N1 Ax=0, cHmkl MNT13T X =0.
X-»0+ X-»0+ X-»0

OerTak, benl8an {unk$]ya n=0 nm@cla cbap ya o‘n8 Hrlllar8a
€8a bo*Hb, nlaro‘raro lensSlr. HT /(x) = HT /(x) = 0. 3Yeore-

we8a aszoxar, benl8an iitblya x=0 nusbla cbexH NTN8a e8a.
Punkslya Vimwiwé taymc/lwy baslcla8lleoreralanu sarayrir.
4- (eorewsa. Aear Twlawingé L a) anoMan oHngan x Tn 8

barchba Alyrallancla
8§(X)< /(X)<A(x)
lern8s1211k o‘nnH barcla x->a ga 8(X) ya U(X) Nninkdlyalar 1Hnin8a esa
bo‘Hb,
)I('|_T 8(x) = l_lTaA xX)=b

bo'sa, n boMa/(x) itkaya bat HTMa e&aya
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HT/(x)=b
X-*a
boYaap
5- {eoreta. A8ar /(x) Tunkslya X lo‘platga o‘suychl
(karaynychbl) Bo‘Hb, yunsongan (amylpan) cllesaralanSan bodsa,
/(x) Tvinkglya a ™™ apga cHekH HTk™a efa bo‘ladH ya, a8ar/(.X)
binkslya ynsongan (suyloan) cesaralarmasan bo4sa, uriniy, HTLU
+00 (-©0) 'bol-la,qb
6- *eoreta (Kosbl krkenysO. /(x) ntkslya a nus*aga cHexkH
Mml&a e8a boT3bl ncbun, Ve > 0 3on ncHun sbungay 5=5(e)>0
3on HOpllb, ar~ntet x n1& P*|—o|<8 &]x—a]<5 leng312-
Hklarr sanoavanlmycbhl becHyory A ya xr (X, xre X) alyrallanga
1/4n)—/(xr) | <e
lens512Hkn1ne bajanlsbl rarur ya yelarH.

8- nmsob /(*) - ~2 Tvnkslyarruy, x»00 ga Tl T 1opTs.
Yecbllsbl. BarcHa x*0 lar ncbun snylpa8l
1

4- leoreta8a azozarn,

Ht /n-1 =1
x-~oo Y X

boda(.

9-1l1801. -0 pa/(x)=x&271 - hanblyants HTLLU cHekH ekan-
MN&T1 KO‘rann&.

Yecbllsbl. Beri™an ntk$lyant& x=0 Ty, bla cHexH lumlS8a efa
exkanHemn 13bollashaa Kosbl knlenyslgan loypalananH2. Ve > O
3on oHb, 51 5= pebaarazakxms 0<] x1 |c 0<Ix2 kA4

lens512Mknl sanoallanlimycbl bcHyory xXp x2 alytallan mncbun
SWlna8lea € aboYarwur;

1/(x,)— A x2)|= ||X23T X11 - x\31113
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| *11] 1’12 *2
Bn esa saralayol8an lvnkdlya x=0 naac3a Ko$bl knleny8LL1
fanoallan/insbl ko‘ifalacH belwak, berH™an Mvnksiya x->0 da
cbexH MNTk8a eSaexan.
Punk$lyant§ U TLU T 1opi3icasnyica: apydp Hillar tm bl 1
rol o‘ynaycH:

1) Nt—*=UT =1
*->0 X *-»0 311 X

L
2) HT(1+—|°)* I'IT(1 +y)y=e (e* 2,71828...);

X->+00

3 1™ AN« = A

2 X->0 X

4 HT -=108 e@>Q a* 1)
7 X->0 X

5) l,;_l% x =1na (a> 0).

lkkka/ (x) ya#(x) lnblya X<~KXlo‘plarcla amlan8an bo‘Tb,
anmvala X lo'‘plamt8 HT1k mwlabl bo4sr. Bu bdlcla ywsoncla
kellln18an apy Hrlarian any:da8 laalar o'rTl blYTsbl keHb

cblacH:
6) A%ar Mt /(X)=A>0, M7 dp(X)=# (A, B — cbekH $onlar)
bo4sa, n boa
HT w(m)ln/(x) .
N1/(x)dp) = exa = e8JmA = A3
boHacH.
7) Acar TIT/(x)=1, Hrcp (x)="° bo'lia v kdda N1 [/'(X)]dB-

M dL/(r)-1]
=ex™a *en8k o‘nnH bo4acH.

10nu$ol. H % 1~c>,252x bizoblané.
X_
YecHLLIxbl. 1) FformMla8a azosan swylclael8a e8a boYartr:

|/|T 1_’\7*_HT =2HT M. x| =2
>0 X >N X))

1m0l HT uMF T bhoblan™.
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Yecbllsbl. 2) louwmla™a azozan,
)IZ_I>T°(1 + 4Xr)91 = HW[@ + ~)x]9=Vw@ +!)49=€9

nalyan] olanuw.

/ 2 e

12-nH801. ﬂT 2--3 T bBoblait*.
S ~N2X2+5 N a

Yecblsbl. /(x) = 5)1 --; <pX)=8x2+3
X +5
bel8Marr KHTb, bar blr Tk3lya mucbun H TK T bl3oblaynu:

2+'T
- a1 - +3) = -
)ET /(x)= X—>>+T~2+ 1; I'IT d ) = I'IT(8x2 3) = -u».

8o‘n&a 7) Nomilaclan loycblanarus:

\8n:2+3 Nt ®x)1/(x)-1]

IT_p<Y() —D- —HT AN\ -3=—8

X=»=-H»
Shunclan ke yT, amyllla”™a eSaboYariur:

8x2+3

nr (2x2+3 —e
2x +5

1311801 M1 X (5x —1) T blsoblans.
[o—>0

Yecbllzbl. N =y <3¥b bel&llayr2. |l bolla x-H«> pa y™>0.
Oertak, 5) lormlasa asosarn

\

HT x 5 —1 =WT =HT1T — -=1Ins boMacH.

X-»-K» 1 X>00 >

14-1111801. HT 1a|_—lx 1 T blzoblan”.
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Yecbllsbk 37 x=/ geb belsllayri2. Holpa x->0 pa /->0.
Oelak, 3) [ormlasa asozarn,

HT =T <N =1.
x->0 81MnX /->0 1 3
bo“ian.
151111801 )Izl 15 347 blsoblans-
YecblHsbl. 4)—b5) lormlalarsa asosan suylaaelsa esa boYanlr:
o r r "I; * e 4 2 *V T 2 n
N™ 1°83(*+0 1 ~ loe3(“+1) ~ _ 1loése _ 1
“*o 3*—1 X 3x-1" w3 ' by’
/. nO-"NE*
16-nn$o]. HT — - L bisoblans.

Yecbllzbl. 6) Nrormlasa azozan smyllla™Ba eS8a boYaniir:

4, Punk8lyalanu *a™vslasb. X(Xad) HO'plarga /(.xX) ya #(x)
vkslyalar amlansan boYsr.
/1 ") b . ir't >

19-*a‘nl. Aear /(x) ya ™(X) Tmnkslyalar ucHun sHungay
o“2Bartas 5>0 ya C sonlar (opl3akii barcHa xe Wa) lar ncHun

91 < C I

1en8si2LlE bajan]sa, n boMa/ (x) Mnkblya §(x) Minblya8a 1$balan
ceSaralan8an veWadN/(x)=0(# (x)) kabl bel8/anadl

A8ar/(x) Vmélya a nualatns bkor afoiicla clleSaalanien
bo‘l$a, n 1 x>a a \a/(x)=0(1) kabl yorlacll. Ma$alan,

/(x) =™+~ [vnkdlya x=0 nudla alrolicla cHeearalanS8an

(cbunki )|Z|>T(Sl +X)x =e. 3bnwung mnchvmn L+ n-)-1=0(1) 6eb
yo213b TU TKT.

20-1a‘nl. Asar x->0 ga/(x) ya$(x) nslyalar (x*a ga/(x)*0,
B(x)*0) wncHun



boYsa, u kaldda/ (x) ya #(n) lar eblyalen! /vnblyblar 6eb alalad
ya /(.X) ~8(X) kabl tel&anacH

Mazalan: 1) x->0 &/ (X)=X , %(X)=$T X iiTkslyalar ekylYalenl
runkslyalarcr x~37 X\ 2) x-»0 ga €2—1-x; 3) x->0 ga 1n(1+x)~n;;
4) x->°° paxX*+xX?+5~X? 8a exkylYalenlcHr.

21"anlr. A8ar /(x) ya 8(x) mblyalar nclun /(.x)=a(x) %(X)
len&k o‘nnil bo‘Tb, Br3a H T a(x) = 0 bo4sa, n bkalclax-"a s
/ (x) {mnblya $(x) ¥abalan yngon lallbH c/ieblr. Kkblk /vnblya
deb dlaladya/(x)=0 (# (X)) kabl telsllamacH

Mazalan, nsbbn mnosaba{lar 0clncAr:

1D x>0 ma 37X= x2x0(X9=x2+0(X);

2) x->0 daarcsr3 x=3x+0(3x)=3x+0(X);

3) x>0 da 1n(1+5x)=5x+0(X).

A&ar /(x) Tvnikblya o T latn§ blror altolk3a cbeksi2: KKbl K
mnblya (yad x->a c3a/(x)->0) bo4sa, nt/(x)=0 (1) kabl yorTlacH.
A8ar x->a m/(.X) ya %x) lvnklyalar ncbun /(x)=o (#(x))
len&k o‘nnH bo4Ysa, 1 \oypa b {unkslyalar ncbun/(x)=0(# (*))
len8V/k baTt o‘nn/ bodacll. (Bu {a3cHsants lexarsl o‘nn etas.)
Teoreta. x-"a ga/(x) ya B(x) lvmnkslyalar (xpo ma/(x)*0;
#(x)*0) ekYlyaletr (/(x)~$(x)) boYlsbl ncbun
§(x)— (x)=o("(x))
YOkt
8(x)—/(x)=0(/(x))
lené/k o‘nnH bo”3bl rarur ya ye*arH.

Mwuzlaul1 yecblb vcbuvn nwoHar

Ke*ra-kelllk HTLL 1a‘nfklan foy<3alarb, suykla8llen&Hklari
13boVans:



4 HT N =1.5 HT =1 6. UT =0.
n-»» 5/1+1 5 n—> n > 2//+>

8onlar kelta-kelllannwE MWTW T 1lopT§:

7.BT A W . 8. HT (n+1),4+™ +2)U-.

Y n moo (H3) H
n
9 Hallot. 51+ o W 10- [13. %2 +5".

U+..+ -

11 VT 14242+, 12. HT— V-

> +3+ +7(.
AT
3 - +1

— 2
13. HT(/7+1)l TZ 14. FILI q

Kosbl kienysblan loyc3alamb, suyllla™ kelrta-kel:Hklarmntg
cHexH MNTk™a efaboT13bl T KO T3a1T8:

15.x, —H—'U1+ -abu?+...+ E—"-'T'P; 16. x,,:11+?14...+nl?.
17. X, =1+1 + ...+ "

Punke™ya H 1k ! laiillianclan loyclalaib, ayl(3a8l mnosabal:larT

21 Hy3n:—5)=4. 22. [13(6x —2)=4. 23. [Ijcosn=1

24. E—R o ay =2 25 )|;|_4BX3T X-:O. 26. )IZ»ES(&:Z‘:;
Pynislyalar nuabla Mnlli8a eSaetasl& 1 13o0llang
27.0x) =N, 0=0. 28. /(xX) =*-[*], a=3.

29. /(X) =adep «=0.

bl TLW art KOpTS:

30. %—)?X—S u 31.}4»6 X 32. %»6 Ix |



33. T 34. HT(n/x + 4 — n/x).

\]16+X —4 X-»0
35. XHJO (%* — 1 —x/X),
36. Hui-- - (1,06 ). 37 Vlﬁf-_i(:;‘.

X-N X1 —1 X->5 3—y/4+X

38. Hw ™ +3*1+41 . 39. HT

5x4—2x2+1 n3+4

/
* (T XiX2r. XN 7 :

40l U1(>/*2+1 + a). 9. ir'_l>go v , ne N:

YTW art blsoblasHpa H Jf-ﬂ-?f: 1 ya M| lN 1=e
X-> —

lersHKlarclan foyc3alaure. M<1
42 43. U*2-2-. 44, HT*®?-. 45. HT &
oWy - A3 TR 44 HETeZ- 45 HL G
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46. N1 g—x hisx. 47. '|'|T-71i””f 48. h1 o OBX

5 X->n 71—X *»0 1+51M X— CO8X
9k
) l?_)g_, 2*-3Y
[ 2~
N a
52. Xl:!;l'>»J\+M . 53. )I('IAOL§/1+2’3X; . 54, E_;I’e(l+ 18X)
KX *kk
55 HT(\+—1 . 56. HT(1+-1* . 57. HT1(3T x + cos X)X.
X->~~ X)) X->~" X} n->0

58. HT e~ e. 59. H1x(ex —1).
x-»1 X—1 4
Mwu$*aall yecbisb ncbim TreoHarnts “avobe™
7.2, 12. ™. 32. m. 37.3 42. *

8.2 13.0. 33.2. 38 4 43. |



9. 1 14. O! 34. 0. 39. 0. 44. 2.
105. 30.27. 35.0. 40.0. 45.-1

1., 31w 36.. 41 -(,H). 46.1.

47.1 . 50. 53. 56.159. 1L
Yk e

48.-1. 51.e'35. 54. e 57 ™.

49, N 52. . 55. e> 58. e

5-§. PDKK81YA1YWIO 112UIK5121/1C1

1.Wwuk3gr imk8lyanng *a‘ndan./(x) nblyaXa K' IO plarcla
auslan8an bo‘Vib, a$hmn X lo'platmnté HTi mmaugs: bo1$T, ae X
1- 1a'nl. A8ar x—a ga/(x) nkslyawn2 HTl tay)wl ya un

/(a) & len§, ya‘'wi
H1/(x) =/(a) (n

gy /
bo4za, /(x) Mnkslya a nualla urblk3'k @CafbacH
2-1a'nl (C eyne). AMar /1Mo~ artrne ekrenarlllan LWi8an
ya a 8a wllwrebl bar sanclay {x/} kelra-kelllk oliSarncla bar
nTk3lyaty> vn8a 10 3 glyrafdanclan (uiA™an (/Xx)} ke(tTa-kenlk
barTtra yas/ (a) 8&aTll 3a,/(x)/vnblya anuglla wllik3y cellad/
3- la'if (Kosbl). APa 13al8n €>0 son ucbun sbunéay
5=5(e,q)>0 30n 10pH8ak, Mmkyya ar™uren!] x N1 7|6
1en8%2 Hkrm sanoavanlycb! barcha slyranancla

/mx)—/(@)]<e

1en8312Hk baJanisa/(x) /vmnk3ya a nviiac/a Wiyik$ 'L, ieyHacH.

4- *a‘nl. A8ar 13lalgan e>0 3on wvcbun sbuninay 5>0 30n
*oplBakl, M'nksya ar™mreny x n1& barcba . K(g) flyrallancla
/(x) mtk3wyanlE 103 fAlyrallan /(x)e 1/,(/(a)) bo4sa, /(x)
/vinblya a yalada n&uksk (afadH (5.1- cblrra).

Maletafk tel&aclan &yclalarb, 2-, 3-, 4- lalndarr, 103

raylacla, amwlc3a™ ko‘ntsbcla yoe13b TM TKT:
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"\ix,i}: Ntx,=a-> I/l)T /(x,)—/(a),

Ve>036>0: W:Ix—ak5»]/(x)—/(a) ke
Ye>038>0: :1/6(a) > /(x) e (7e(/(5)).

Bmcla x—a ayHta arvarenl orlldrtas/,/ (x)—/ (3) ayhta ea

~mnkslyanuwy, a nvalacla\ olMrrasl (efedA 1lar, 7o 3 raYisbcla Ax
ya Ay yokl A/(n) kabl beNlanacH:

Ox=x—a, Ay=A/(a)=/(x)—/(a).

Ar~mw et ya k3 ya ormlmastl smylcda8l ko‘nmbela bat yoei3b
TUTKT:

x=a+Ax, A/(a)=/(a+Ax)—/(a). 2)

A8ar /(x) vnkslya a rlacla wrlvk812 boYsza, (1) va (2)
mnosabaviarc3an

Ht A/=0
O X—o
kelb cbjpacl. B esa Mmnksiya 2Inc12HEN suyllla™oba 1afrlllasb
bat TMTKTH 811 ko‘ralacH
5- la'nl. A8ar ar&utenlmé a mtacla’l orll rrast Ax nolSe
Tleaniia /(x) {unk3lyant§ vn8a to3 orrrradl A/bart nol&

TW3a, ya'r
* 4 \ v . Kl I«

nrA/=0

Ax-»0

boUsa,/(x) /unblya a nuabla Tbik3k GaHadH (5.2- cblrta).
Eslalta. JT1ld'plarc3a/(x) Htk3xya atakn”an bo‘Hb, asbu X
lo'platni2 HT1k mualasl boYrasa, yaTm HT/(x) Ta ‘no™a efa

boYtasza, /(x) Mmnkayatns a nudlacla m2lmksl2rel baslicla
Naprsbmn” Ta o3 yo‘a.
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Xa Aldo‘plaiga /(.X) Mmnkslya amlan&an bo‘Hb, aeX ez X
lo'plaTtnte o'n8 (cbap) Nt nustasl bousr.

6- la'nl. A8ar x->a+0 (x->a—0) ma/(x) Tunk3lyantm o4&
(cbap) HTW Tay)ug ya n/(a) & len&, yaa

Hw Aix) =/{a +0), Aa +0)=/(a)
Mg/ =/(a-0),  Aa-0)=/()]

boUsza,Ax)/vnk$lya a nugbla o@uglan {ckapian) wvk$'y, aeyilagp

7-*a‘nl. A&arx) lvinkklya Xafd1rofplatnté bar bir nusallsa
212 bo4sza, [ x) /unblya X loplarcla urblk3k peyitac1

8- *a‘nl. A&ar/(x) nTtk3wya (a; b) oraHma M2lmks12 boHb,
X= anmutaga ofigaan, x=b nufaga ea cbapgan urHaK3m bo4sa,
/(x) $Tblya [a; b) kesTaga TLK3'M geyllags

1- *eoreta. /(x) brTk3iyant8 a nustaga n2uks12 boHst
vucbun 4+0)= /(a—0)=/(a) len8MNknr§ balansbl rarmr ya
yera/icH.

1-nn8ol. /(x)=(x2—6)3 NTK3iyamne a=3 ™ aga M21MK3i2
exanulin kKo43aliTs.

YecHLUsbl. Brncblgan, x~3 ga /(x) —(x2—6)3bTK31yanT&
HTW Taywa;

HT/(x) =HT1(Xx2—6)3 =27,
nc>3 X-»3

IKKTCblgan, v HTn berl8an ntk$lyant§ a=b nus*agas: Aiytan8a
len8 27=/(3). Jertak, Ax)=(x2—6)3 {unkslya lua‘n%a asoszan

a= 3 vaEama 2lnks12a1r, |_V|_;I'3/(X) =/(3) =27.

2- msoi. A4 x)=x2*[x) vnkelyawné x=0 mmaga W2imK3i2
ekanlwrl ko43altg, i yerga A x) — Otxle {unkslyasl.

Yecbllsbl. Ixyony mol&atllnychl {x/} kelra-ke!HK o KTAT.
bolga un8a 103 (/'(X,,)} kelta-kelllk /(.x)=xrR 0(x,,) Ko'nm13bBa
eSaboYanp

Ma‘lntkl, 3lrxle Mvinkblyasl cheGaralan&an. {x,,} kelra-kelHk
e3a cbekzi2 Kicblk boY8art vcbun {/(x,,)} kelta-kelllk baT cbekai2
Klcblk bo‘ladH Oertak, n->°° ga/(x,,)=x2W1 (x1)-»0 boHacH. Bn esa
faralayo*san lunkslyatmn8, 2- ladil8a asosan, a=O0 wmpaja
M21nK3i2 ekanH81T blkMragp
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3 LR / X)=yIx+6 Whdyants a=3 Tpba nnael2
eKarnL 11 Ko‘rsa*Tté.

Yecbllzbl. BertH™an i1 Tk31ya a=3 ruiacla awslanS8an. Ye > O
3on oHb, bu e 3o™a ko‘ra 5>0 3onw 5=3e bo43L Aeb saralsa, n
bollla [x—3]<5 toH&ancla

1/(*)- O3)H 476 - 3E-bl - <k-3<]=e

boYacH. Bn es3q, 3-1a‘i8a azozan, saralayol8an LLUnk8lyanius a=3
la3a n2lvs12 exam &L HicHacH

4- nH30b/(X)=%$1x Tvnk3lyawns Yae /11 nnilacla v2lumzl2
blYM3blw ko‘mallus.

YecblHsbl. Yae Klmk™awoHbunNaAx=x—aorllrmaberanLu.
be®Yacla / (x)=3T7x lunkslya bat Ay=31(a+[Xx) — 3T a
olMma”™a efa bodacH. Jo¥/|<l, 31/</ya 0<[x<n: len8312HKlarr
eYlbor§a ol8an bollla,
otlixta

< 2" =[x
) pik

IOy H/ (0+ax) —/(a)||: Esin'ﬂzxcos

TMno3aba™a e8a boYarwir. Bunclan esa Ax->0 da Ay->0 bo4lsbl
keHb cbliacH. Oertak, /(x)=3TXx [unk3lya, 4-la‘nf8a asozan,
lae 9] nmlac3a nkl2cHr.
5- LLIB0L ¥Y3bbu {nnk3lyaiu bclyory x =a i ac3a nz211ks 12 Hkka
1eK3bTn&:

X, X—ralsonal 3on bod8arncla,
/(*) =
) X, X —ura*onal 3on bodSancla

YecblH3bl. Malntki,/(x) Wnk&ya a tuy, w tn3 amolicla bart
m3ba*, bart tanlly dlyrallar sabml dlacH. A8ar xe L, (0) bo4sa,
/(x)e 64(0) boHacH, ya'ws wi/(x) =/(0) =0. Oertak, 4- lan&a
asozan /(x) Mvnblya x=0 rmlacla n21nks12 bodacH.

Anar a®0 boYsa, /(a)*0. x—ra*3sonal 3on bo‘leancla

xH->T—,1/(X) = a, X — lma*onal 3on boYanc3a esa )I('_|+£/(X) =—a
‘boHacH Bu yerc3ar/ (X) n TKk3tyanTts X=a iy aéa n2lukl2 boYras-

Hs1 keHb cbkacH (5.3- cblrra).
6-11801. O3bbu NTk$lyatng x=0 rutacla o‘nec3an ya cbapiian
m211ks12HkKa {eks3blnns:
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oy

5.3- cblrma.

—I, X ¢ 0 bo‘l8aniia;
/(x>= T
Q x = Obo4Ygaca
Yecbll3bl. Benl8an nTk3lyatn§ pao‘n8yacHap Tl anT
{opanw:

HioP ) = Mo—i = 0= (9 +0)= /(0).

1+ 8*

qH T /(%) =X_I4IOIO—lr =1=/(0-0)*/(0).
1+ 8*
OerTak, 6- la‘llbako‘ta, berml8aniitkslya x=0 nusbla o‘ngdan

212 bo‘Hb, dogpc3an n2ivksl2 ertas.
1 Punk$iya wrllisb nuylalanut§ Wrlan./(x) rk3lya Xafdl

{o‘plarcla arlanéan bo‘lb, ala X 1o‘plaTtng H 1k mnlasl

boUsr, aaX.
9- *a‘nl. Aar x-"a ga/(x) Hninkslyame:

1) HTW taymc3 ya cHexH boUL, IX-I ;/(x) =b* /(a);
2; )I('Ija/(n:) =« ()I('Iq;/(x) =+~);
3) HTWl Ttaywn boUrasa,/(x) /lTkslya a nugbla wulBiMa

e8a feyllacH
Punk5lyant8 benl8an nuslacla urllisbea €8a bo*Hsb bollant

alobk3asarab oYartr:
1-bbl. A8ar/(X) r'mnkslyarmn8 anulaclagl omé/(n+0)=40"0/(x)

yacepla—0)= H1_ Utinan taycd 1o /(n+0)=/(a—0)* /(a)



55- a b, ¥ ecbhualar.

wmnoeaba* o‘nnH boYza, /(xX) Mmnkdlya a muylacla yo'nollsbl
TUTKT bo%an wibB/a efa BafcH (5.4-a, b cblrrakr).

2-bol. A™ar x -» ac3a/(x) {mnk5lyants o‘ne ya cbap HTLU an
TayLc3 ya cbekH bode, ular bir-bt&a *ene boYrasza ((a—0) *
*/(a+0)),/(x) Tvblya anviac3a binncbl (ur niiHsWa e/aeyilacH
(5.5- a, b, ¥, e- clwralar).

W 1bl: |XatO—/ (a—0)|=2 ay]rra /(x) MTmnk$lyants a T la-
bes1 3akrasbl Befibdl
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5.6-n, b, //, e,/cbirtalar. | - <!

3-bol. A8ar x->a (&/(x) nnrkbyanué:

1) o‘n& ya cHap Hilllark3an VecH bo‘lraarncla Hliesl tayak3
boUtasa,; R

2) oné ya cHap Hrllanéan b1 cHekd2 yok O‘N8 ya cHap
Mridan LWH 3HoraH cbeksxigan Lora* bo1sa; % "

3) HTW d/exsi2 (MTk3lyanTts o‘nuya cHap Hillan cbeksi2)
bo4za, / (X) Hinislya a a2 \kkrcbl Lr willbkNa €@ caibc3
(5.6-n, b, d, e / cblmalar).

A8ar cbap /{a—0) yola o‘n8/(a+0) Hrlllan3an HecH bo‘l-
Ta8ancla b 1 « 8 leng§ bo4a, x=4 Tyl ckeks'y, nylsk nulabl
defladl (5.6-4, 7% J1, e Y) cblmalar).

1 -Ligo1. 1)3HbM Tvinkslyar meink3i2lNkka {eKk3blrTs:
x4, x * 0 bo‘18&acla

/(x) =
2, X =0 bo‘l&acla

Yecbll3bl. Kaysbank!, berl8an Huablyamé x=0 nusiadas: cHap
HTLU X_H>OT_9X4 =0=/(0 —0) yaons NrmH X_I->|0T+0/(x) = *I;bI-OX4
—0 —/(0 +0) Tayww,é bo‘Hb, lekr

/(0—0)=/(0+0)*2=/(0)
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len& eTtas. OeTak, bn *rTk8lya x=0 nuslacla yo~orH3bl TU TKT

boM8an vrll3b™a e8a (5.7- cblrrta).
2-nm8ol / (*)=[*] NTk3lyaw n2lnksl2/kka leksblnns.
Yecbllsbl. x=n (ne2) nualacla benl8an Iunkslyaluns xo8

AlyTalT yao‘ng batiia cbap HTW anT HOpartr:
/(m)=[n]l=a, B Tr7(*)=a=7(+10),

Nx»/(*)=4a-1%/(a-0).

OeTak, berl™an I7I,u,nK|7|ya X=n mmaaga btncbl 1lur urllsb&a

eta boYacH (5.8- cblrta).
3-w 1801, 113bbu Vgnkslyawu n21nksl2Hkka (ek&bTn6:

1(2x2+5), —<x<1l bo‘l8acla;

/(*> = 5—4x, 1<x <3 bo‘lg§aniia;
X —5, 3 <x + @ boYéanina.

Yecbllsbl. Benl8an Mninkdlya (<*>+00) (Ga awmlan8an ya (-°°;1),
(1;3), (3;+°°) ladlaurlmkBl2 bo‘Hb, 1 (Lax X=\ ya x=3 rilalarc3a
urllisb™a eSaboM3bl Tu TK T. BerlNan Tk3lyanTt8x=1 muaclaél
bir OtTonH HTLW anT blsoblaym2:

/(1-0)MTo](2x2+5) =1,

/0+0)= HT(5-4%) =1 "

M aUuTii, x=\ nala@aberfan N1k3lyatn§ slyrall blrrcbl
analvik Vocla bllan ardlanacH:

5.7- cbwna. 5.8- cbirta.
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/(1) =\ (2x2+5) = 1

Bewak, /(1—0)=/(1+0)=/(1)=1 boYS8awu ncHun, 1- leoreta&a
azozan, benl8an /(x) nTk3iwya x=1 nusbla m2wa12 boHdac

EncH /(x) ntk51lyant8 x=3 nuwXaga dap ya o‘'n& Nt ant
blsoblayT:z2:

/(3-0)= M 10(5—4x%x)=-7,

/(3+0)= Héz(x—S):—Z.
Bn yerc3an
/(3—0)*/(3+0)=/(3).
O eTtak,/(x) nikslya x=3 mnwtacla 1-1vr urllisH™a e8a bo‘IThb,
NTNB Xx=3 nuaigdgs: 3akrasb kalla
w=]/B3+0)-/(3-0):=]-2+7=5
boHad
4-111801. Punk3lyaTt X = | nilacla n2lvksl2Vkka {eksblnné:

Ox)=arcle (18x) (xe(—:2 +kK#; K&2).
Yecbllsbl. 1 x) rTk3wyaT X = T, bla cbap ya o‘ng8 N 1k-
lanTt blsoblayriur:

Nt Ax)= Nt arcléls8N) = arcléH+>) =

X-"-0 X->*-0

Ht /(X) = U1 arclélll*) = arcl§—) =- i,

X-"+0

myerpan HT Ox)* Nt OX), cletak, HT OX) Tta™uni
X->"-0 X->*+0

eTas. 2
3buniday allb, x = - nudla bernl8an ntk3ya ncHvn binncbl

LUr wrll3b nusiaz boYar ekan.

1
5-nwol. /(x) =4X%3+2 TkayaT X,=3 ya XxZ4 nuslalarcla

n2ink3si2lfkka leksblnné&.



YecblH3bl./XxX) LU nblyaT x,=3 macla cHap ya o‘n& udlaniu
blsoblayn[r:

1 S
nr /x) = HT (4* 3+2)=2
X390 1 M e
nr /(x) = HT (4* 3+2) =+0.
X-»3+0

Oerak, lkbyanT8 rutaclawnrllisb™a e§a bodtlmin™ 3Holwa
asosan, benl8an Mnketya x E3 ™ac3a 2-LUr urllisH a eSa bovacH.

HEL /(x) Tvnkslyawné x=4 mwac3a cHap ya o‘n8 Hrll anT
bl3oblayrir:

mmMmy b
I'IT /(x)— I'IT (4*—3+2)—
L«1 . * X-»4 ; 9‘ -’ JINKA -
X—I-I>4-£-O/ (X) = xl—-|»41-0(4n~3+2) =6
!
4) =443 +2 =4+2=6.
/4) - °: ® X m¥e AT -

Oertak, bleoreta™a asozan, /(4—0)=/(4+0)=/(4), ya'r
benl8an/ (x) nTk3lya x2=4 w ac3a 212 bo‘lacH
6-1k0!. /(X) = cox2”™ Utk3lyawu mzimk3izllkka 1ekstns.

YecblLlsbl. Berl8an/(x) vinkdlya x=0 rvglac3a atalanta8an,
3Hué umcbyn x=0 Tw, lanTtg aldic3an ikkka noléa Tl unychl
xXuyony kKelta-kelllk oiarT2:

< =1(nelO, x> n)(nelO.

Bu kelrta-kellklatré Har b1 n>°% @& x' >0, x"->0.

Bu kelra-kelHklar8a 10 3 kel8an iTk3lya slyrallan kelta-kelllklan
GaHar xIN Hrllar™a tllacH, ya‘'t

';]'-*I) co32xI1 =1, Ilj'i;;,co:-;ZX;:O.

Oertak, 2-1a‘nmf8a asoszan, /(x) =co32”™ Tunkslyams§ /7-»°°

A& rlrm tayuc3 etas. 5HUNTE wclivn benl8an Mnkslya x=0
mulic3a 2- Lr wrllizHBa efa boHacH
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7-m1$0l. anT8§ sanc3ay AiyTaiianca

co3x, x<0 bo4&ancla,
/(*) =
a{x—I)2, x>0 boYsanda

nTk3lya x0=0 rutacla urXukein bodacH?

YecblH3bl. Benl8an Mvnkdlya x0=0 Twpiga vrlnksl2 bodHl1l
vcbun, “Mmy\ga& \11t/(x) = \\1/(x) =/(0) len&/k bajarllibl
kerak. V Hollla cbap ya o‘n& HTLU art bl3oblayrir:

Moo/ (0= Hy ooBx=1

n-|_>|0+TO/ x) = le;é'oa(x—l)zz a /(0)=1

Oertak, a=1bo' 183 bernl8an linkslya x0=1 wiifaclav2lnsl2
boYarekan. c&1 c\\yral\axma i Tk 31ya urlLisbea e8a

y2_|
8m8ol. A x) = --~ wutk8lyawné xG=1 rwtaclagl alyra(lLl

sbunéay lamangla, ralyacla bert™an Minkslya n2lvisl2 boYyar.
Yecbllsbl. Benl8an ntk3lyawn8 x-*1+0 pga HtlW anTt
blsoblayrrr:

— * ] = =
XI;!LI‘O/(X) a x% T xﬂﬁo(x =2
A8ar/(1)=2 deb 0l8ak, x=1 da [vnkslya 212 bolacH, ya't

"2l x*1  boyéan6a,

x—\
/(*) =
2,x =\ bo4garcla
2. W1nk812 Tmnk$lyalarwns xo88alan. 1) 14Walacla wrlnk812

bo‘18an MTk8lyanT§ lokal xo88alan. /(X) Mvnkslya X lo‘plarcla
atylan8an boYsT. X HO‘plarclan blror aeX Tuwla ollb, bu
nualaning sin KHO‘plaTt8a re”3HH boY”™an yelarl klcblk bb(a)

alrollT sarayHk.
1°. A8ar/(x) Wnk3lya a rnilicla wrlvik812 botsa, n bollla a

nualams§ yelllficba koblk alrdcla /1Tk3xya cHe*aralarsan bodacH,
va't

35>03C>0: Yxe nefa)™> /(x)] <C.
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2°. A&ar /(x) Wnkyya a twa<la n2lvkz12 ya /(a)*0 bo4sa,
/ (@) 3on bllan a nusalatn& yelarlcba kioblk a™oéa /(x)
M TK31yanTt8 13boras blr xH bodacl, ya'r

35>0 : Yxe %(g) -> $8n/(X)=3w,n /(a).

Nelua. A&ar /(x) lvnkslya a TwXaga WrHnAk3m bo‘Ub, bn
nmalant& yerarHcba KIC111k arxoblan olt8an x alac3a bart
m3ba*, bat tanfdy i$borall slytavarw sabul sflayersa,
ninklyam& a nlaclael fiytam nol8a len& bodac

3% ARar/(x) bimslya a rutacla n2ivksl2 boUsa, a1 a n 1B
yeNarficba Koblk axto&gan oMn&an x' ya x* nugablar vcbun

\V/(X) —Ox*)\< B 1ens3i2lK orT1 boHack], bunga ye>0 3on.

Punkslyantg§ nusla arollgas: xu3mslyallansa mnt8 lokal
Xu3mnsiyauian veyYacH.

2) W]nkse {nk$yauar maiéa awaHar. 1321nc1?2 Mvinadlyalar
ncbun amylpa8l lasdMlar o‘nnH.

2- *eoreta. A&ar /(x) ya #(x) lvindlyalar Xafil lo‘plarcla
ar"\a@en bo‘Hb, nlatr§ bar bin aeX nlacla n2luks12, ya'r

H1Ax) =/(8), HI$(9)=5@)

boUsa, do (X)=/(X)x"(X), y{x)=/(x) m&(x), J1(X) =£(X3)/ (\/xeX
lar ncHun #(x)*0) Mnkklyalar bat $bm nwlacla rivik$l2 ya
Nt [/(x)x#(X)]=/(5) £ B(a),

N1 /(x) B(x) =/(a)m(a),

X->a

T = E@70

lenslk o‘nnH boHacl.

Esblta. Ikxlra Ntk3lya yHncHsl, aylmmasl, ko‘pay*tasl ya
boUrtras: n2lmkz12 boulsbic3an, b mnslyalarclan bar b1Tn §
m2ms12 boUlsbl bar ckmt baT keHb cblsayermraycl.

Masalan. 1) /(x) =xco3” LUnkslya x=0 rtacla urlnks12,
lekt bu i Tk3yaT bosA afnychbl

/ 1(X)=x,

88



/ 2n)= cosl

malyalarclan binncbl3! x=0 mwlacla nrinksl2, Hekrebls1l esa bm
laBaulbb&a ega

2)/(xX)=[x]+{x}=x. Berlan ntk3iya ] ga nrinksi2, 1ekrt bm
rvnkslyar bosl anycbl/Ax™x], / Ax)={x} ([x] benl8an x Nt
bulvn A3, {x} esa x TN§ Ka3r f3rw) rkslyalanung bar bin
x=n (ne7) nwlacla wrllisb8a ega

1-sol /(X) =5x2=3T1X+3* ntkslyant8 WxE A1l mama
INGIZTEIM. ko ‘halALp.

YecbllU3bb dp(X)=%x, #(x)=31nx, N (x)=3* Tvunkslyalar A1 ga
mink3iz. / (xX) vTblyar

/ (X) =5X *X—3II'X" 31X «31MX+3x
ko‘nt3b(Ja yorarwir. n bollla, 2nal2 itkslyalar nai s anlfteHk
arallar™a ko‘ra,/(x) nkslyanwE A1 v2nal2Nél keHb chkad,
ya‘l
N 1(5x2—s81M3x +3x) = 5x0 —3 73x0+ 3*

X-KXo

2-111801. /00 = Ninkslyatn§ YxCefl] ga w2Imkal2HSIT

Ko‘rzallh 8.
YecblH3bl. Yxe A1 lar ucbun 4+x~N0O. 2- *eoreta8a azozar

benl8an Mnislya Yxe/?1 pa n2lnsl2cHr, cbunk:

)5;0(4 +x2) =4+Xo,yaT boYrtra bosH sHuYchbl (nnk8lyalarms§

bar bin bat 2nacl12cHr.

hetak, /WO fNoanb = ane 1 (XB-

3) Mwurakkab 1mnk8lyawn8 v2Ink812HEL. y=/(x) vnidlya X
HO‘plarcla, =pO>) /TTkslya eza Y ‘plarcla amlan8an ya E(y)oX
bolst, n bollla uvlar yorgatlla ~=cp(/(x)) Trakkab vnlya
Uki3b T TKT bodacH

3-leoreta. y=/(x) nikslya aeX mtacla, *=do(y) Hik3lya
ea a nuara™a 103 kel8an y=/(a) mntana n2lual2 boYsa,
r=cp(/'(x)) TMrakkab nTk3lya a nuxagbs M2lmks12 bodacH

1-1801. 1 =C03xX2 Muik3yaT n2lmal2Hkka Texsbinn.

YecblHsbl. BerH™an iitkblya K pga turakkab [vinidlya bi&/iga
n2lnks12. Bunpga y=x2, ?=co$y debbeMayrr. Bu intkslyalatré
b$r bin A] gan21mnk3i2.
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E$lalta. Murakkab vnkslya r=dp (/(x)) wn8 wurlmk812
blYWsblian bu LUnkSlyalarm8 bar bln: *=db(y) ya y=/(x) wwng
urlvkb1?2 bo'bsbl bar goT baTt keHb cbluayermraycH. Masalan,
O1xle Tunkslyasl YOskaslla bo3d/l alln~™an 2>([a’))==l=consl
mrakkab Minelya A1 pa v2lusl2, lekt [,x) &tk$lyanius o2:
A1 N8 bar bir nutaslla wrllizb™a eSa

2- naool. /(x)=31(10831x) (0<x<+°0) [vnkHyall W21M1K312KKa
lek$blnns. * -

YecblLsbl. y=1083tx (3eb be™Maynir. BitataYn k!, ~N1oé3x
Mnksiya (0,+«>) gan21lvnksl23ty lvkslya bat Alpa n2ilnmal2. 1|
bollla, Tnrakkab nlnkslyalarm§ m2nacl2 8l baalcleel 3ueoreta™a
ko‘ra,/(x)=31(10831x) UTk3lya baTt (0+°<) oraHsna v21ma12clr.

4) Monolon Mvnk$lyalarms v2l$l2HSL

4- {eoreta. A™ar /(x) nTk3ya X oraHwa o‘suychbl (kata-
ynychbl) bo‘Hb, wrlli3b™a e8a bo4sa, w12 urllsbl Taugl binncbl
Lr wrllsb boYacH.

A&ar /(x) Wtkdlya X orabsga o‘anycbl (kataynycbl) boYlb,
nnt& slyrallan Y oraHaw LWTasb toYcHmBa (ya‘'t 1 Tk3iya bar
bir ye ¥ alyta(u becb bo4dra™anc3a blr talla sabul sHza) bu
M TKsiya Xaa n211mK3i2 bodacH.

5) Teskan (Mnk3iyauns, v2ncl2/181

5- leoreta. nrlnksl2 y=/(x) Tvnksiya {a\b) da {e3kan x=#(y)
W TksryaBa é8a bo‘H3bl ncbmn nnt& sa*dy tonotOn bodNsbl rarvr
ya yelliTlcHr.

M1501. ¥3bbuy =3T X lumdlya ucbun [—~"ke3Taia lexan
Mnk3aya Taylucinu?

5.9- cbirta.
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YecblHsbl. Benl&an blnksiya [—|;]] Kestaga urbnks™r ya

dalldy o‘suychbl. y=$Tx vnk3lyawns fiytaiian lo‘planu
E(37x)=[ 1;1] keswmac3an iiorar. 5leoreia8a azozan, [—1;1]
Kesraéa M21MK312 ya o‘3nycbl leskan ntkslya taywio. Ynt&

Alyrallan KO'plarl [—”; |] kesragan iborai. Benl&an U Tk3iya&a
|

leskan nTk3lya x=atc$ty Ko‘nt3bla teldlanadi ya

[—1; 1] kesralarcla 10 3 raYisbla KO'&n ya leskan MTKslyalarrne
8rallklant cblrarmr (5.9-cbl21a).

6) Kesrana m2lna12 bo*18an Minkslyalarm§ xosalan (§]Dbal
xos8alar). [ab\ kesraga amlan8an ya urluk12 boiSan ntkslyalart
HAarayli 2, bunga aya b rilalarclagl n2ins12lklar, 10 3 rayi3bcla,
o‘Teclan ya chapaan n2inks12Hk deb varalacl

1°. Yeyersblraz3win” binnchbl (eoretass Agar/(x) Lnalya [a;b]
Kesrac3a amlan&an ya n2lusl2 bo4sa,/(x) mtkslya sbu kesraga
chefaralanéan bodackl, ya't 300 : \Vxe[a\b] -> N(X)\<C (5.10-
chblrra).

2°. YeyersMras3nte [lckichbl {eoretass A&ar /(x) LUnkslya
[\ kesraga amlan8an ya v2lmal2 boYsa, /{x) lvnkslya 3bw
kesraéa 0%21Ln8 a 15 ynson barcla ank} syl cheSaralanga emsbacH,

ya‘'wl [a; b] kesracla bctay x, ya x2 wlalar Hoplacbia,
/(*) =x3q'fpb]{1/(*)}}’ /(*2)= 1T {_/(f)}

lenslk o‘nn toHad (5.11-cbl21a).

3°. Bc/1zano-Kosblms binnchl leoreta8k Akar /(x) vnclya
[a\b] kesrana amlan&an ya v2lnmal2 boYlb, kestaTtne cbelll
rsilalancla bar X1 13boral/ silyrallar&a eSa bo4sa, sbmnéay x0(a<xC<

5.10- cbwna 5.11- ckwna.
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<b) nuala (oplacHk], nnéa /(x) Mmnkxya nol&a aylanacll
/ (x0=0(5.12-cbl2Ta).
4°. Bol8ano-Ko81iwng Heuwchl (eoretass Asar /(x) {rTk3wya
a\b kestaga aumlan8an ya v2lusl2 boYlb, kestant§ cuelk
vlalanc3a/ {a)=A,/{b)-B slyta*lar sab1l s'a batiia AhB bo4sa,
A ya B 3onlar orasllla bar sanclay C3on oli&ancla bart abllan b
orasllia sbmnirtay ¢ mula Koplacbhla, /(c)= CbodacH (5.13-cblrta).
4- nun3o!. O3bbu /(X)=co3x+2A—x4 nTkayart [1,5] kesraga
cbeSaralantan/ikka 1eksbtns.
Yecbll8bl. BerM™an lvinlya [1,5] kesraga ncMa/,(x)=cosx,
/ Ax)=2x% / IX)=—x4 Tvink3lyant8 ywwuncHwv 3bakMa benl8an.
AaysbanM, nlatré bar b 1 [1;5] kesraga uilLkaNrclrr. 2~ eoreta™a
asosarn, benl8an Mnkslya bart [1;5] kesraga v2lvksl2. Y bolcla
Yeyersblrassmé blnncbl Neoretasz™a ko‘ra, benl8an iitkslya [1;5]

Kesraga cbeSaralangan.
E$lalra. Yeyersblraswing blnncbl leoretasl (a\b) oraHs
mcbun bar o1 bat orTH etas. Mazalan, /(x) = NTK3wya

x€ (0;1) mav2lnks12,lexiu i oralluck cbeSaralarma8an. Bu iitk3lya

y v
5.12-cbLuna. 5.13-cbLuna.
Yy
/
X O X
A

5.14-cbwna. 5.15-clwTa.



(0,1) oralante Har bir icbki nuala$tt8 kxcblk axXToMa
cbe8aralanéan, lekr oraHssa 1e€15H/1 bo‘lta8an mol nus*anTs
arroMa cbe8aralarmasar.

EsblTa. T U3HMNa eMa bo‘18an Mvnksiya [a\b] kesrnant”™ bar
bir nnasllla amlan8an, 1ekr bk kestaga cbeSaralanmaSan.
Mazalan,

/(*) =

8bunclay \XtY:eoretacias: /(x) lNonkstyaéa f0‘yiéan 3barll-
larntg§ bar lkalagl bat TmblTcHr.

5-11801./(X)=x3—3xLLUnk3ayant§ [—7~"] kesraia ens kaHa
ya eng locblk u\yrax\an taywcHw? (5.14-cblrra).

YecbllUsbl. Kaysbanki, x3 ya 3x {unkslyalarntg Har bln
["3-n/3] kestana m2lnksl2. 2-leoretaéa azoszan berH™an /(x)
vnkdlyabat [—"3 y/3] kesrac3a n2na12. V HldlaYeyersblrassms

IKKTCb| 1eoretazi8ako‘rabaHan mclya [— 73] kesraba aTs
yunson ya arfuany! cheSaralanSa ersbacit

)(6[35',&3]{/()()} =/(—D=2 )(6[1_%73]{/(@} =/(1) =—2

Esla(ta. [a\y kesrrbla m2Imz12 bo‘lta&an itk3lya wmcbun
Yeyersblrassnts ikk1cbl leoretas] o'nnH eta3. Mazalan,

X 42, —8<x<0 bo'tSancla
/(*) = 0, x =0 bo¥anc3a,
X —2, 0<x <2 bo‘l8acia (5.15 - chblrra),

ko'nwsbéa benlb, urllisb™a e8a bol8an/(x) Mnkslyant§ [—2;2]
kesrac3a €& kava alytan 2 bodack, lekt x nT8 becb sanclay
fAlyrancla/(x)=2 boYraycH. 5bun8a o‘xsbasb,/(x) nTk3lyartné
[—2;2] kestacia: en8 kicblk alytaH —2 boHacH, 1ekr/(x)*—2.
Esblta. (a\b) oahk3a m2iuazl2 boH&an /(x) Tvmclya mncbun
Yeyersblrassmeé KK1cbl *eoretasl o‘nnH boYtasH™ bat T TKT.
Mazalan/(X)=xrunkslya (0;1) daens kara ya en& koblk fiytansa
ensbraycll. (0;1) oraHsiia /(x)=x vnk5lyamé en& lacblk ya ey,
Kava shyta* 103 ra¥ldcla 0 ya 1 botdacH, lekrt xe(0;1) wn§ bar
Aamnay fiyralic3a/(x)*0 ya/(x)*1 boYraycll (5.16-cbl21a).
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x ¥
< ¥

-1
5.16-cblsta. 5.17-cbuna,

E3bl Ta. Xwusisty bolaréa, /(x) lunksiya (a\b) oralls™a
nrbl blr (urllsbea €8a) bo43a, /(x) vnkdlya 3bu orakic3a eng
KloblK ya en& kana slyta*l8a ensblsbl T Tk 7. Mazalan, 1) (0; 2n)
oraHc3a berH™an/ (x) =371 x lvnkslya ncbun

Aé(”apm{/(*)} =/ =1, Xe(lg%]{/(x)} = /(3251) =-1

2) [—1; 1] ke$racla benl&an

/yr\- + —1<x<0 bo4 anga,
[—x, 0<x<1 boH8ancla
mnk3yax=0 wrllisb"a e8a Bu binkslya x=0 yax=1 nusblan3a 10 3
ayldclaens kala ya klcblk slyralula ersiiacl L

5P {/(x)}=/(0)=1/ 1T {/(X)}=/() =-!

(5.17- cblrra).

6-L11801. [-3;2] kestaga /(x)=x3—3x+2 vnkayatno nollan
Tay)uclm?

YecblU$bl. Berlean i Tk3iyanté x=—3 ya x=2 nuslaiacas
A~yralant blsoblayrwr./ (—3)=—16<0,/(2)=4>0./(x) binkslya
[3;2] kesraiia rivk812 ya ke 3tanTe cellancla bar xI Alyrallar
dabil Y\ao\ |1 bolcla, Bol8ao—Ko3blnTte binnchl leoretasia
Ko‘ra, [—3;2] dabecb bo4ragaricla biva nus*a (op/adli, b Tiwraga
" Tkstyarmns shytall nolsa len8 bo‘ladil

A x0=0, (x—DAx+2)=0 =>x=1, xC&=—2 e[-3;2].

Qertak, benl8an/(x)=x3—3x+2 lMmnk3lyams§ [—3; 2] Gax=1,
x2=—2 noVan Tayucl (5.18- chblrra).
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A.71

701801 m$bbu /(x)=$1nx MTK3ya ., Kestacla8l blror
T@cla % ylytalT ~ab™ \lggv?

YecblH3bl. Berllgon Tunk3lya [“ 2] kKesraga WUTrinksiz ya

kesrnant”™ cbellanga bar x 13borall Alyrallar ~abi\
r \

n
/ =-1, / 2 Flya—1*1. 3a/ka koTa, —1<2<1
13 nollla, Bol$ano—Ko3blwiné Hckrcbl {eoretastre 5Sbanlan

bajanlayapll. Oetak, 3bungay x0 1™ a Oplfaclld, /(~o0)=2

a I nkK
boHacl, bunpa "o « ¢ ¢ [* 2:2 (5.19-cblrra).
Yy

5.19-cbl2Ta.

MwuslL N yecblsb ncbun TKOHar
Punkslyalarnms w21uk3]e Meill la‘nllan foypalaib ko'r3anné.

1. /(x)=x2 2./(*)=vylx . 3./(x)=[x].
4./(x)= L1 . 5./(x)=2x—1 6. Ax) ='x, x*0.
7.0x)=x2+ 23TX. 8. AX) = «9. 1x)=co$ x.

10./ (n:)=4x2—3x+5.

Punk8lyalarmg wrll3b nuaralant o pT18 ya nlarmi& Wrlanr
arlan&.
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n. /(x)=1"].12. Ax) = ;(r:xz - 13./7(x)=x—Ix].

YA T(r/1-\x x <0 boY™anpga,
14. / K>- 1x - 1, x > O bo‘l&acla
15. /(x) = —-,X<0 bo‘l8acla

5x —x2, x > 0 bo‘lkacla

A
16./(X)=(Bwnx)2.17. /(*) = 41-.18. OAx) =

19/(x)=$wyn(co$ x). 20. /(**)=— T =
1+3n—]

X2, —00<x<0 bo‘léacla
o1 1 (*) = (x—1)2 0<x <2 'bod§3rl<3a,

5—X, 2<X<-H»

X +4, x < —1 bo‘l&ancla,
22. 1x) = x2+2, —1<x < 1 bo48arcla,
2x, x >1 bo‘18ancla

—1 x<0 boYanga,

23. /(x) = co3x,0<x <n bo4garicla,
1—x, x>4a bo"¥ ania.

Punkslyain ko|malllean nlalarcla v2nb1211kka {e k3N Tn:
24, AX) =2X%b+\x1=5x2=6.
I
25./(*) =6n1 —3;~ = 1x2=2.
26./(x) = (X, =3,Xx2=4.
27. /(x) = 31(~_—1; x1l= -1x2=2.

28-/(x) = X,.= -5 ,x2=—4.

Pundlyalar aya b nT8§ sanc3ay alyranancla n2lvksl2 boHacH?

(X —2)3, x <0 bo¥arnc3a,
29. AX)= px2+b, 0<x <1 boYranéa,
n/x, x>1  bo4anc3a



30. Ax)=H +1>*> OboYésniia,
[—%, X <0 bo leancla

7 — X * 1 bo‘leania,
x1—1 11

3L./7(*) = g,x =—1bo‘l8ancsa,
Ax=1 bo‘lacia

N dx)] ya do[/X¥)] N Tksiyarany nzinksilkka leksbinné:

32./(X)=81&IMX, ch(})=4-+x2. 33./(K=8L&I (x—1), p)=5LL1 (x+1).
34./(x)=3wn x, PX=x3—x.. 35./(xX)=x(1—x3), d(X)=s18n Xx.

Pynk8lyalamwé x0 o shyta (it 3bwk3ay *anlasb keralll,
6ank&ya 3bn TMaéa m2inksi2 bousLu.

3. 1x) = , , X0=0. 37. 1x) = ¢ . "o=-1-

38. [1X) = 8]J'IIZX’ x0=0. 39. [1x) = . x0=0.
1 C/Oon n

40. Ax)= — , x0=0. 41. O x) = , x0=0.

42. I x) = acl§l, x0=0. 43./(x) = » X0=0.

Punksiyaia T1iné berAan kesraéa cbearakn”™anlierl Ko‘r-
3a™Me:

44./ (x) =31XC082x—"x +6, xe[0;10].

45. A x) =arcl8~-+25x- x2, xel[l4].

46. O, x)=x(x—2)2 1n(4—x), xe [0;3].

47. Ax) =4 + |, x e [—4;4].
r+4

Pyunslyalarun& beran kesraba en& kava ya eng klcblk
Alyrallan taywic! bodacHmr?

48. /(x)=3w x +3X xe[—1;2]. 49./(x)=x2—-2, xe[—1;2].
50. Ax)=3, xe[-4;4].
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-X2+1,—1<X <0 bo% a3y
51. /(*) =70, x =0 bo‘l8anga, Annkelya ber%an
X —1,0<x <1 bo‘l8anma

30baga en& kalla ya eng Koblk ufytaX\art sabul aflacllrr?

Tenélatalarw§ Ko ‘ralll8an kesraga yecbl™a eSaekanH&Tl
Ko‘r3alrs:

52. x3+2x+1=0, xe [—1;0]. 53. *3 x 5x+2|:0, xe[0,5:2].
54. 313x —53Tx +1=0, x e [0;]]

55. 3Tx—x+1=0, xe[0;n]. <
56. 261, xe [0,2;3]. 57. 2*=4x, xe[25].

PunidlyalarS8a leskan bo%an WTk3lyalar taylicku?

58. y=5x+4,xe K1 59.y=2x xe 11 60. y=x4, xe (—°°;0].

61. Y=co032X, xe [-«;0} 62.Y = 1&%, xe]o;™.

63. N=4x2 xe [—2; 1] 64. >=1EX, xe (O;+O°)-

Mwu$(asll, yecblsb ncbun benl8an nwollarmt§ Jayoblan

11. x=—3, 1- Wr urld3b nr*a3b 12. x=0, 2-Wr wvrlda3l
nus*asl, x=1, 1- Wr urlli3H tk™a3b 13. x=0, 1, +2, ..., 1- Wr
urll3b ruslalan. 14. x=0, 1- Wr wrlld3b nw™as3s 15. x=0, 2-lWr
urllsb tk™asb 16. x=0, yo™olH3bl T Tk T bo‘l8&n nurra.
17. x=3, x=—3, 2- 1lur wrlli3b nudlalan. 18. x=0, 2- LUr vrll3b

mnmalasl. 19. xn= | +nan, ne |, 1-Wrwrllisb nuablan. 20. x=1,

1- Wr vridsb nualasl. 21. x=0, x=2, 1- 1ur urli3b nusdlalan.
22.x=1, 1- 1vr urld3b nusiaz. 23. x=0, x=n,.1- Wr urlld3b
nusaiaz. 24. ~=5, 2- Wr nrlldsb muilasl, x2=6 1w, bla n2lvksl2.
25.x,=1, 2- Wr wrllsb nualasl, x2=2 mtacla n2lmal2. 26. x,=3,
2- Wr wvrlldsb nmalasl, x2=4 mm™aoa vi2lnsl2, 27. ~=—1, 2- Lr
urllsb nmalazsl, x=2 nuarga n2lvksl2. 28. x =—5, 2- LUr urll3b
nuasias, xr=——4 mwacla n2lnksl2. 29. a=12, b=8. 30. 3bmngay
a 3on tayumc! etas. 31. 3bungay a ya b sonlar tay™g
etas. 32./7 (<p(X) m2imksiz, /(X)) Mnklya x=0 mulacla
n2imk3iz. 33./ (oK) Wnkya x=—1 nustaga n21vksl2, do(/*(x)
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nkslya x=1 mustacla n2lnzl2. 34./(dp (X)) wniaxya x=0, x=+\
mvAwlarBa n21nksl2, do(/(x)) wrlnksl2. 35./7 (o (x)) v2lmal2,
D(/XX)) Wink$ya x=0, x=t1 mmnralarcla urlnksl2. 36. Ha, /(0)=1.

37. Ha, /(—1)=— 38 Ha,/(0)=2. 39. Ha, A,0)=1. 40.

M n1KT eT1as. 41. Ha, /(0) =—]. 42. M nTKT etas. 43. Ha,

/(0)=1. 48. Mayak! 49. Mey'vc3 50. May)uc3 eTtas. 51. Mayak3
eTas. 58. Ma\al 59. Mayiii+ 60. May'wid. 61. Veducl 62. Maycl
63. MayLuc! etas. 64. May'wc! eTas.

6-§ PWK8IYA CKAMOWWC A3WPTOTAbLAL

Punk3iyam lexblrayol8ancla nnt™ %N\ koorcHna*alar
bosbiclan cbekai2 uroalasbéarncla, yokl bosbsacba ay™aniia, ntn”.
o‘2sarvycban nus™as! cbexb12Mkka L anc3a~amkins KON 13bl T
blllb oH3b TN bl 1.

1- *a‘nl. Agar 02 &ammycbl MXx\y) nua &Tk3lya Craid™ bo'ylcka
koorclia*alar bosbllan cbeksi2 v20xlasbeancla y=/(x) WNtkslya
&A1E1(1a81 0“2 8armychl M(x;y) niwYaban *o‘é‘n cbl™ga& Wx{y»
nus*a8acba bo‘18an N=/1/YY1azo*a noléa Tl 3a, b KO'§‘n cbkif
y=/(x) nink3ya ~ral™1mm astpllas/ veflacH (6.1- cblrta).

Oy ya Ox o‘dlar§a parallel bariia koorclnar o‘lanug peallel
bo‘lra&an azmnptOblarm sarayrir.

1. Yeriika! ag8tp*o*aiar. y=/{X) (rTk3lya a nus~atns blror
e>0 a’NoMa amlanéan, ya‘'lu xe 0 E(a) bouar.

2-*a‘nl. Akar

x—rIbMT—O /(X)’ xl——’l\a-l;o /(X)
ladlanb 1 yok: nlarmmeé Voalssl bat
cbeksi2 bo4sa, x=a cbhkis/(x)
1 TK31ya éral181mng verHkal yok: Oy
o'nna parallel asltpllasl cleyfbdl
(6.2- a, b, d, ecblrralan).

Oertak, y=/(x) htkslya %Ydait
§ 7178 Yelilkal aslip{o*alantl2lasb
ncbun mnksSlyanlré any~ant

cbekzi2NMkka aylarac3iupn (cbekaiz
wrllisb™a e™a bo48an) x=a nus*arm
loplsb Kerak exan. Bunclax =4 KO'&n



6.2- cblrra.

cbiruwy, yerikal aatpHO 1a bodad/l

E$lalta. Ymutan ayl8ancla y=/(x) niblyawné éralis: bir
necbla yelllkal agliplolalar&a €8a bo‘H3bl bat TMTK1nN.

1- nwol. /(x) = , X e [—2;3] lvnk$lya Sraluwlms yerlkal
asvnptO™asHN1opTs.

Yecbllsbl. BerM&an Vgnkslyam?2 taxa® x=2 mulacla nol&a
aylanad/ x->2+0 daberfan bonkdlyan§ Ut w blzoblayrr :

Nt /(x)=Ht —*—=—w WNT /(X)=HT — =+~
x->2-0 x-*2—0 X~ 1 X->2+0 X->2+0 x ~~1

beTak, 2- 1arty8a ko‘ra beran r'mn”\yartns sran”™ ncbun x=2
Ne'§‘n cbkis yervikal asnnptora bodad/ (6.3- cblrra).

2-TKOb/(X)=C18 X N TKstyaR&A&LILIE yerikal asl piaa 3t Fopré-

YecblHsbl. Berii8an Mvnkslya x=nn (ne2) nusblarma 2- 1ur
urlLi3b™a e8a. x-»7cn+0 (ne 7) pa benl8an Mvinkaiyatng Hrwll oo 8a
aylaned/l 3bunte vcbun, 2- 1a'm8a asosan, NTk3lyanTt§
cbeksiz kKo‘p yerlkal asHnplOblaréa e8a (6.4- cblrra): x=0,
X=%24, ... X= *nan.
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2. Corwwbl aSynp{olalar.
3- *a‘nl. Agar

Nt /(x)=5> (bed]
x>+«

boba, y=b 108N cblixuy x-»+°° (X-> — °°) gay=/(xX) N1blya
&raingrg SMoma yo/l Ox o parallel astpllas/ peyWans
(6.5- g, b, d, ecblrmalar).

l-7lsol. /(x) = X2 MnkSlya 8ralw 118§ ~owolla! a$ltp-
X

*+2
lola$ir 1opT8.

6.5- cbwna.
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Yecbllsbl. Benl8an J/Tik3\ya A 1lga amlan8an. x->+°° gaberml8an
ntk3lyatng M7 1 blsoblaynr:

HT/(x)—I/IT———HT =1

Nn-»*00 FE~ X +2 11_
X2

Oertak, 3- lailba ko‘ra, bertH™an LUnk3lyantg§ &alial ncbun
y=1HO'8'n cbl1s 80M20nlal astpu”™a bo‘laH (6.6- cblrra).

2- wsol /(x) = 1 [vnKblya sraluynt& yer/ikal ya éonronbl
a$rdpoloNelanT *opTé&.

YecblHsbl. Kaysbank!, ~ Tunk$tyatnkE Eralie: ncbun x=0 ya
3~=0 10'€&'n cblifiar, T0 3 ray™3baa, yenlkal ya & nzonua aslip-

Kilalar bodacH HT /(X) = UT - =+°°

X->0+0 x->0+0 X
XH>h-|:-)0/(X) = HT X1=0(6.7- chblrra).

3. 08‘ta asiupo(aar.
4-  (aYT. 3Hunoay K ya b cHe/ somlar Taypnc3 bo'Vib x->+°° (X -H°®)
s/ (xX) Wnkslya smylpnaél

/ X)=bc+™M+a(x)

r

Ko‘nt$Haa omalamsa (bunga M1 a(x) =0), Y=kx+bXo&hcbw”
y=/(X) ntblya ~ralu é x&ra as'tpllain geyHacH Xnsumsly
Holga, k=0 boY3za,Y=Mo‘én cblis Son2otal asltp!ola boYaap

1- leoreta. y=/(x) Wnk3lya srally x->+°0 ga Y=kx+b o&Ta
as/npoLLa e8a bo‘Hsbl nclvn

6.6- cbLuna. 6.7- cbLuna.
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|/|T&l:>LIJK, Xl:lT[/(X)—KX]Zb (¢8)

X —>%00

mnosabaHar o‘nn boYlsbl Tarur ya ye*arl.
(1) Utllarnu blkoblazHaoa anylllas: xum3msly VoHar bodacH
1- bol Amutenliuné 13Hora$iea bo84yls bo‘lrta8an Valcla vel b

" w Ne wlbn M =K
X X -*— oo X

X -»+o00

N1 [/(X) —kx}= UT [/(X) —KX]-b

X->+00

HoalaNT NaT 1ay |va ya cbekH. Bu Hollla 7=kx+b 10€'n chws
MTk3lya éralul 18 1kki *oTonlarta o8‘Ta ablmplo*asl boHadA

(Avy.caéd 1- no™a sarans).
2- bol Arutelld; x Nat msbal, Nat taniy 1$Morall

clexz2 Vkka Tll8ancla, v/
nr Nt —x-=r\

X X->-00 X

NT /0 —d=bl UT [/(x)—td ="

Nl ar Tay™mc!, 1lekT ular o‘raro Var X1 (Vlec bo‘lraéancla Kxpk2
yoki b{pb2 1en8 etas). Bn Hollla YEKX+b] ya Y2=kc+b2*0B‘n
obru\ar Mvinklya srai~ N/ 10 3 rayld/Aclakkia blr FOTon (0‘n8
ya cHap) os‘ta azliptOlalan boHacH (2-rm3ol8a ugrar).

3- bol Twal x->+°° 6a

HT =k, NTYM —q=b

kala N 1k bart Tay)u<l. Bu bollla Y=kx+b 10‘c ‘n Cblag Mnkhya
éranertre lasa( 0B 0é'Ta abitphO1as1 baHacH (3- mi5ol&a sarané).
4- bol. Paug* *-»-«> 6a

HTt &> =K, YM —kx]=b
X *_k__
Iv@ala N Tk Nart taywcl. Bu Hollla Y=kx+b 10B ‘n cbkif J/iTk3lya
BradASTing (aupx d/iap oe'ta aaTp roaz bodacH.

A8ar yusonias: Vollanng barc/lasllia k=0 bo4sa, ¥Y=b KO'§‘n
cHwis Bow oTta! asHnp*ola boHacH.

103



1- wsol Yy=%8x3+1 Tunkdlya 8rad87178 o8 T
asliplolalantlopr&.
Yecbllsbl. 0™ Ta asltplofalart KOpariwr:

6.8- cbtna.

K= Huw =MNrT
X—#m X X—»>° X

=1,
b=MN71 [/(X) —kX]=MNT

3+1—x3
=HT -- X X =0.

Detak, 1- leoreta™a asosan, y=x No'&n cbl”™ berH™an
ntk3lyant§ lkkllotonlara o8Ta asliplola8l bodadi

24111801 y =\ +1 Tk3wya8ralw, 8 o™Ma asvnplolalamr

10plre.
Yecblllsbl. 0™ ‘Ta asltplolalartfOpanty:

Kxk=MT1-="0NT1 =Nt I+ =1
X-»-K» X X—>+° X X—=+°V X
kb= N1 --= HT 1=HT1 IMX =—1,
X-><F> X X—>— X X— N X

=HT({y—&X)= NTEMRH—X)= HT = - =0,
X—po° X —>+»°

X—»80 y1x +1+X
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be= HW (y — kKX)= UT (nx2+\ +X)= HT = | —

=HT — 11— =o0.

Oertak, 1- leoreta8a azosan, —xya Yr=—x \0'&n cbllslar,
TO 3 raYlcla, bert™an Jltkdlyatné blr FOtonH (o‘ur Va cHap)
o84a asliplolalan boHacH (6.8- cblrra). Benl8an Mtk3lyalu
Unyllla™ ko'mxwiMa yo213b TU TKT: y—x2= 1

3- NH30]. y =e~3x+2 N TK31ya &ai8 TT8 oB‘Ta aslplolalam
HQoll'e

YecblHsbl. 0§‘Ta asHnp*olalarr KOpartr:

~3x+2 e 3x+2
K=MNT1T-=H1 =0, =Ht - =HT
X  mreo X Xx—>— X X

B{=HT—Kx) = N1 (e-X+2)=2

Oertak, 1- leoreta8a ko‘ra, y=2 10'8'n A\\N'W, berf™an
Mmnkslyamné &sal o‘ng o™NMra aslplolasl bodacH (6.9-cbl21a).

6.9- cbl/Ta

r

Esla(ta. BerH™an y=/(x) Hik3lya vcbun lasal H T ﬁ-: K
Taywic! boTlb, HT11/(X) —kx] taywc! boYrasa (yokl cHeksxr)
bo4sa, berH™an Mvinksiya Sall asliplolaéa efa bodraycll, 1ekr
abITplO UK yo‘na b&a eSa bodacH. Mazalan, y = dx parabola Ox

o‘ua paallel bodan asry/loVk yo'nallsbsa e8a, 1ekT sonronbl
asrpunan™a esaertas (6.10- cblrra):

K=HT-=M1N1T—=0, b=MNT17(Y—KX)=HT V* =+,

X-»-H» X x>0 X XSS
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x2__10
4- nwol. /(x)=--—y [lunblya Say ncbun y=x+3 \oPk6n
cblil 08'Ta aiTp 100abo‘8blu kO T3A1TE.
Yecbllsbb Beran Mmnksiyatn8 ko‘n1$bl 1 smyllla&toHa

o2&alllnb, /(X) =x +3— T Haoall s artr. Bunc3a x->+°° da

a(X)=—— >0 boUsar ncbun,/(x) {nnkslyart /(x)=nH-3+a(x)

ko‘nmHcla ToJhlab TM TKT. beTtak, 4- 1a'n8a Ko‘ra, y=x+3
KO'8'n cbkia M Tksiya Sraluilnms o8‘ta asHnp:oiasr bodadl

2 OV
5- 1lBal /(x)=—y—— mtkslya sraluw, 18 a3tplO blanT

KO pTS.
Yecbllsbl. (1) FTlormblan lToyclalaub, K \a b lanu lopantw:
.2
K= UT L2 =1 =2 - H Y 1L, k=1
X0 X X200 X (X--1) x_>w«° A

AX2—2X

P=I1(/ (x) —bC)= )&@ P =£§E£‘_=-1,*=—1.
X

JeTtak, 1- leoreta8a ko‘ra, y=x—1 10'8‘n cblruy berl/san
MTk3lya &ralum& o87a aiTp 101a3 boHad/l K 0 bod&anHs: nclvn
lmnkslya Sralk: & M20 ma admnpuia8a e§a etaas.

Encll benl8an Mvnksiyant8 yer/ikal asliplo*asrtl HOparLdr.
Punkslya x=1 mwilacla 2-lUr wrllsH a e8a. x-~1+0 éa berlAan
Mmnkyatns Utlw bl3oblayrrr:

Ht /(x)= HT1 ~—”"--*00.
¥»1140 x)= x>0 X—1

Oertak, 2- 1a/Ba kKoca, benl8an &Tk3lyant§ sallul ncHun
x=11o08‘n cbl:14 yellikal aszltp*o*a boHacll

EsblTa. Y=kx+b asliplolalar bllan bir falorcla TMrakkab
ko‘mmlsHclael astplOblar MNart saralad/l A8ar /(x) 6Ttblyar
n3bbu

/(x) =ax+an, n*-&. . . +ak+a0tax)

ko‘nmHcla yo2:13b T TKT boYll, micla HT a(x) =0 bo4Ysa, n
boMa

Y=ax"+an IxXr~&. . . +a, x+a0 ()
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kopbac! bllan auslan8an n- la/b/l parabola x-H<*> da y=/{x)
(nnkswya BraiisLu 18 a3tpllas/ eyHacH

2- (eoreta. y=/(x) N1k$iyant8 8ral2i x-H-00 €éa (2
afplola8a e8a bo'Tsbl ncHun swylcla8l /7+11lalrX alytallarms§
Taywi bo‘sbl rarvr ya ye*arH:

ntn? “ - X—>-Hp» X eaeaes

Ut S1%)~(0,*+on )*” “+.+a2 ) _ a

>t X T
Y- e - .- y n m;, ‘e’

HT [/(*j —.(a,,x.n+ on xnl +...I+n,*)] -,

X-*+00

Y3, ny_3
6- nwol. / (a) =—— -— JuBlya 6rali&Tn§ aunpioiasit

lopTé&.
Yecblll3bl. Benl8an Tk3lyar

/(X) =x2+3x +11 + ;(3:3
‘ . _ 30
ko'm$bcla layirlayrl2, bunvia [T a(x) = [11 . =0.

Oertak, 7=x2#3x+-11 cHuwsg, Xarnl& ko‘ra, berl8an Mvmnkilya
éralngirnire a8lmptolabl bodack. Kay8barkl, x=3 HO'§‘n cblirwy,
benli8an W Tksiya §raii§1ré yerllkal afllipioias bodacH.

Mwu$(asy 18bla8b ncbun T18o1lar

Punislya sralll antne asimpioctaan HOpTt8: 1

. y=Xx+-. 2.y =10+- . 3. y=e*

4,y =" +/75”Ax. 5 Y=2(ntlpm 6. y Hx +2|e7*.

7/A=N. B Y= 9.y =-l L - 10/~ =~ -,
[N =~ . 12>'=6& - 13-"x 14. =4*+"
15y :x3—28
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Mwuizladll yecblsb ncbun bertH™an ilboHaT1T18 Jayoblan

1. y=X — o&Ta asiwptOia 2.>»=10 — ~onronbl aswpKda,
x=0 — yelkal asliptOla. 3. y=1 — &oreoTa1 asvnplo{a, x=0 —
yetkal asHnprola. 4. AsknplUra yo‘a. 5.x=—I1—yerkal asHnpTr.

6. y=—X —lyay=x+1—o8'wpa astpllUblar. 7. Asltpl.o*a yo‘s.
8. x=1, x=—1—yerikal asgHnptOLLL 9. x=0, x=3 — yerHkal azinpLLILLI.
10. x=2 —yemkal asHnptOlay=x+4 — oé‘Ta asunpwia 11. x=\ —
yervkal astpKla, y= x—1 — o§‘ta azliplola 12. y=2 — o”N'Ta

asvnptOll. 13. y = ~+4an, ne 7, yerllkal astplUblar. 14. y=4x —

08 ‘Taasunpt™a x=—3 —yernikal aznnpbla. 15. ¥Y=x2+x+1c\u"m
asunpiolk:, x=3 — yerVikal asHnp*ola.

7- 8. PLLUK81YA CKAPHOIMIYC XAKAKTEK1/
T4IK2TATALL YA 81IMMETLWIYA 0 ‘ObALU

Punkslya 8ralié 178 xaraklerdl nilalan8a swiclaél nustalar
Krrac3l: Tunk3ya 8rali& 178 koorclinala o‘slan bllan kesi3bl3b
nuslalan; Mvinkslya atalawsb 30bas3ttg chetaralancla8l MLk
shywiall, Tvnkblya8a exslrelumt bermycbhl nus{alar; Mnkslyamné&
nollam elbkb (bukll3b) tk}lalan.

1. Punksiya ~ral~11 koonHna*a o‘slan b/an ke8181uib
wwblan. Punkslya srali8 178 kooréllwa o‘alan bllan kes3lsblsb
nuablant amlasb(la smylcla8l bolMar seralacH

1) /(.X) Tnnksiya 8rali8 11& Oy 0‘a: bllan ke3lsblsb nualasrl
KOpl3b ncbun x=0 cleh y=/(0) w loplb Kerak;

2) /(x) ntk3lya 8ralw, 18 Ox 0‘al bllan kesi3blsb nuslasrl
Vioplb ncbun y=0 (leb, / (x)=0 len8laraclan x w loplsb kerak.

1- wi18ol./(x) =x2—1 [vnkslya 8ralg1ms3 koorcHnalalar o‘alan
blan ke33bl3b T, blant n>pT8.

Yecbl118bl./(x)=x2—1Tk3lya §a18lné Oy o'l bllan kebisblsb
TNasHn *opisb ncbun x=0 (leb /(0)=—1  e8a boYanw. Ox
odl blMan kesrsblsb nusablant loplsb ncbun ea /(x)=0 geb,
x2—1=0 lenElaramn§ yecbltlanTt Wpanm: x=+1.

8bmngay WA (0;—1), (—1;0), (1;,0) nuablar vnkslya
Bra/1& 118 koordInala o*alan bllan ke3l3blsb nualalan bodacH (7.1-
cblrra).

2- nn8ol./(x)=ex+1 Lnklya ~al&1T8 koordnalll o‘alan bllan
kezsblsb nug*alant XopTté&.
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Yecbll3bl. Benl8an /1Tk3lyatn8 %raii& Oy 0NHIM ked b oHacH,
yaT x=0 cla/(0)=e°+1=2 boHad/, lexin 6bco'r kesll oYraycl,
yaTt/(x)*0, cbunk! exd—1 (7.2- cblxta).

2. Punk8iya awmlaniB8b 8obas:Lung cheSaralancla8l HTLU k
Uiytal. Punkblya atalatib 5oHaslLIR cheSaralan yasrlla nng
M TLU T amlasbcla wiclaél bollar saralacht

1) a8ar Wnk$dyatn§ awpalamsH 30H=sl [ab\ kesraclan iboras
boUza, x WN& x=a ya x=b nalacla’l HTk3lyanTt§ slyrallan,
yat y=/(a), y=/(b) T blsoblasH kerak;

2) a8ar Wnkayyarmmné atalartsb sobaz (a\b) orallaan ora*
boU4za,

Nt /(x) vya XK*IaIO/ x)

X—0+0

(Mt ar taywic! bo4Ysa) larr blzoblasH kerak.
1-Uigo1. bl3Hbn {rTk3:iya awsalamH 3o0ba3tre che/aralan

yaarllla ntn§ Ntlw amalan™

x2+1, 0<x <1 bo4an"a,
/(*) =

x—1 1<x<4 boY8arkla.

Yecbl3bl. Kaysbank! berfvan lvmslya [0;1)n(1;4] orallaoa
amlanéan. Ber™an vnkslyawn8 x=1 rwac3a cbap ya o‘n8
HTlanw blzoblayriwe .

01)=12+1=2,
HTt /(X) = HT (x2+1) =2,
HTt /(x)= HT(x —1)=0.
X->1+0 0

X-»1+
Oerak, /(1-0)=/(1)=2, /(1+0)=0.
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4

2- nwol. /(x) = — ™ itk3lya aTalaTt3b 3obaznTt& cbeMara-
lan yasMéa vwun™ HTll w atalans.

YecbllU$bs BerHsan 1 Tksiya (—~>;2) ya (2;+°0) orallarcla

auwslantan. EncH ntk3lya atabl 13H 30Has3118 cheSaralanyastina
vnwé U TW 1 awsiayiin?:

. 4
_ 4ry e N
moo/(x) |/|T vl XMTI* 1
X
/()= HT —"=—m
x>2(|’x7 X4y2-0X-2 !

Nt /(x) = HT -+ =+00,
X-»2+0 X-»2+0 X—2

Oerak, /(x00)=1, /(2—0)=-«>, /(2+0)=-H« boYacH.
3. Punblya™a eksitretnt bervychl nus*alar./(x) k5lya (ak
orallséa amalansan boYll, xGe(a;b) boYar.
1-1a‘nl. A8ar xG(a;b) nuglamn§ sbungay
U (x0={x: xeA\ x0—6<x<x0+5; 5>0}c(g;")
a’™oi Taylc3 boHb, Yxe CIYX0) mcHun

/(x)</(xQ (J1x)>/(x0)

1en8s12Hk o‘nnl boYsa,/(x) kblya xOrwlacla laal TablTut8a
(lokal TTTUTSA) €8 geyilacH /(x0 fiyta:r ea/(x) M TKsiya-
™8 7A/X0 10'parcia& loal Tak$\tnut\ (lokal TM TunT!) CeyiacH

2- la‘nl. A8ar x(e(a\b) nualant§ sbunéay HFx0e ®;/>)
alron tayuic! bo‘Hb, Yxe”/8(x0) wmncbun

/(x)</(xQ  (1x)>/(x0)

1len8312Hk o‘rTH boYza, /(x) Tunkslya x0 nuslacla an//y lokal
Tablrrwt%a {galy loal TTTUu T | €8a éeyHacH, / (x0 a yra*
ea/(x) nikdlyant& L, (x0 <8l gally loal Tak3TtuT! (gally
loal TwTnTr) aeyHacH

By bollla x0son iTk3lyaéa, T03 raylsbla, laal tak3annuT
(loxkal THW NnT), gally laal TablTntT (a4 1@l TTTUT)
Aiyta: beracH&an nust™a éeb alaladH

Punk8lyamé Yb (x0 ies: loal tak3annut (lokal 711w T)
Fiytaian

/(x0) = g /(D) (0= 10 (1))
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kabl Bel§anad Buclawax (1717) bltcba taxiwuw (rw 1TmnT)
302klan olt8an bo'Vb, en8 kalla (en& Kkblk) cleSan 1a ‘nort
aglalad/

PunksiyanTt2 Taksinutyatw Tu T dlyrallan ntmrrny noT
bllan ek$lretut glyra(lar eyYad/l (ek3“retnt - exlretmt —
lo*rcba della fhyTta:, éetakclr).

Punksiyatn§ ekslretmt nualalant loplidaanyi6es: bollaga
alobicla eYllor bensb rarur.

1- bol A™arintkslya [a\b] kesracla benl8an bolsa, Minkalyawns
ek3lretnt nnustasl keswanm™ cbeara nvs*asl barT, obla silazl
baTt boTI3bl TN TKT.

2- bol Ek3lretnt8a e8abo‘18an binkslya tonokOn bodraycH.
MonolOn o‘28amychl Tvnkslya ekslretmt8a €™a boYraycH.
Mazalan, y=kx+b lvnkslya k>0 boY arnck tonotOn o‘3nychbl, KO
bo‘1&acla esa TonokOn kataymycbl boY™ar ncbun ekslretmi8a
eSaeras.

3- bol. Punkayaruné ek retmt nmslasl (ek3*retnt dlyral-
lan) bir necbla ya baltlO cbeks2 kO‘p bat bo‘H3bl T TKT.
Punkslya mrlnksl2 bod8ancla, ntn” 1ak3ltut ya rw 1TmT
AyraHan o‘raro altasblblb keladH (7.3- cblrra).

Esblta. AMar lvnkslya [a\b] kesraéa anlilan8an boYsa,
blnk3lyam8 x=a yok x=b ruwalaca8l laal Tak31Tnrt yok]
loal rw TTnn baslla 3ot yurlllb boYraycH, cbunkl x=a
mmalaclan chapdayax=b nus*aclan o‘riclalvinkslya anulamma&an.

1- Wis0l/(n:) =x2—10x+6 bInNk3lyarmn§ ek3lretnt nmlasl ya
ek3Nretnt axytall KOpTS.

7.3- cbwna.
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Yecbll3bl. Bernl8an kyagral: ucbiragagan 10 lakyagra* agalliriur:

/(x) =(x—5)2—19. x0=5 bo¥anga/(xQ)=—19, x&*5 bo¥ anga
ea (x—5)2>0 ya/(x)=(x—5)2—19>—19=/(x0 boYagp

Oertak, /=5 nusla nTk3yatn8 ekslretmt nustaz,/(xN)=—19
esaunntg§ eks*retnt alyrall bo‘ladd (7.4- cblrra).

2-  1llboi./(X)=2xWTK3lyaTtn8 ekslreTnt nindlazlyaeksnmetnt
fhytai KOpTS.

Yecbllsbl. / (x)=2a sa*dy tonolOn o‘aychbl /Tikslya ya 270
‘bousanHs: ncbun ek retmt™a egabo‘lueycH (7.5- cblrra).

B2 ymaonga vnkslyanté ekslretmtlan ya [unkslya blror
oraHsga bir necbla Tak3ltnt ya 1rltutlaréa €8a blYHsbl
mTlnnll8lio'&n3ioa ayVb oYalk. ErH Mmnksyamné en& kallaya
eng koblk Alyrallannl *oplsb Tazala8liu sarayriur.

/(x) nhtk3lya [a\b] kesraga auslanéan ya urinksiz bo4ar.
YeyersMrassmeé 1KKTcbl leoretasiwa ko‘ra Mvnkslyanté [a\b\
kesraga eng kalla ya eng klcblk s~yraHan tayug bodadl ya bu
Alyrallar8a iiTkslya [a\b\ ke3taTn§ nuslalanga embasl.

/(x) Tnnk3lyamé [a\b\ kesraga”™ e kalla ya en& Koblk
shyTaant HOplb ncbun (7.6- cblrra):

7.6- cbwna. 7.7- cbirta.
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1) /(x) Ntk51lyant8 {a\b) <X8l barcba Ta K3TU T ya TT\-
™mTlan (opHack

2) /(x) W Tksiyalun8 x=a, x=b rwrlalarcla8l /(a) ya /{b)
Fywalan lopiacH

3) Takdltmtlarnt& en& kavasl bllan /(a), /() lar
lasoslanacl, nlanun8 kavasl {unk$lyam§ [\ Gz1 alp kalla
fiytan boYacH;

4) wrtlmrtlatliné en& KI¥A bllan /(a), /(b) la lassos-
lared/ nlaTtr§ locbBl ritkslyanté [a\b\ kesraclaél en& Kioblk
siytall boHacH.

Esblta. A&ar/(x) lvndlya [a;b] kestaga bir*ta Tak3iTn 1
(tfTnnnT) &aegabo4sa, b Ta K3TW T (THW NKT) MTmMnkslyanTg
[ab\ da& en8 kana (koblk) Aiytai boHadA

4-nn3ol. 9 rad/AveH noka™a en& kana yut\\cLLl 108 ‘n O'nbwur-
cbakcbM 3T.

Yecbllsbl. To‘&n 1o/lburcbak Kowomanclan bt x owa

beléHayr12: AB =x; BC ="M4A2—x2. Y bdlc3ato ‘§an KOTbur-
cbhakym21 Y= Xy4A2—x2 bodacH, bunga 0<x<27? (7.7- cblrwia).

y = xXMN4A2—x 2 I8 ené kava fiytani 12iaymie . Buwine nebun
yornu&a ™ niné ens kava siywaut L parr:

y2Z=x\442 x 2.

0'n8 looncla&l ko‘pay*ta Il ko‘paylllychl x 2ya 49 2—x 2 gan
LWora* bouina, nlarmt§ y:iéun(/ls: x 2+(492x2=442 o28arras
boHacH

En8 kava ko‘paylra badl<xél (eorelua™a azoszan y 2 Ko ‘payl-
Tatn§ eng kava slyralla x 244 2—x 2 boH8ancla embllacll. 1]
bollla 2x2=44 2yok! x,>0 boU8ar nclun x = fy/2 =

2erTak, A radAsH daragarcbla chiiA™an 5
barcba 10 ‘§‘n O Tburcbaklar<3an lasal
Kyacral ensg kavia yur8a eSa boHadA

5- 30l Benl8an 3ba™a ens kava balii/
rcbla konus cblrT§.

Yecblzbl. CwideBl bel8Yasblarr KTLU rr:
03=4, (7N=r, (¥8=H (7.8- cblrra). V

bdlcSakomveiu b Ty = * nra/ bo'ladATo 8-
n burcbaki/ ncbburcbakck6! welnk tmno- 73. LA
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sakallaclan foyclalab, 8AB mncbburcbakian (29—W): U=r: &
ensbannr, buniian r=N2A—M) (0<K<24).

y = M2(24 —W nT1B en8 kava alytalT blsoblasH vcbun
N2A24—1) ko‘paylramsg e kava alyraliw blayrur:

NA29-K) = MN2(28-1).

Bu ko‘paylraéa N+(29—WN)=29 — o“28arras boy™ar ncbun
X7YB

en§ kalaslyralsa U= 251 6aembiac yrex = ZB voracH

OerTak, berlan 3Har™a tobla cbii/f™an konuslarclan balaanc3n

2
3bar cHarelnmné ™ A 7 lasblal Allac8ar el kana balrg8a

€8a boYar ekan.

4, PunkSlyan1ng nollan. y=/(x) Homslya xeX(xafl') Hoglarcla
berlan bousLw.

1- *a‘nl. Ar&uten! x n1™ {nnkslyar noléa aylanllracHeéar
siytalan, ya‘'lu xeX n18/(x)=0 (en8larar sanocavianlraéruan
Alyrarlan /unblyaning nollan GeyflacH

Punksiyant§ %afqd ntn§ mllanclayok! Ox o411 keslb o Yishbl,
yok] Oxo'alSawnmmb o Yizbl TMTKLN (7.9- cblrra). 7.9- chRraclagn
X,, X2 x3 malalar Ljslya éran& 118 noHan boYdacH.

1-111801./(x)=x3—9x Mmnk3lyant& nollanwu HOpTS.

YecbH$bl. Benl8an iitk3lyartné nolanw lopldb ncbun x3-9x=0
leuw>larar yecHartm: x,=0, x2=—3, x3=3 nwualalar berlan
nTk51lyanTt8 nolan bodacH (7.10- cblrra).

Ba2: Tvnkslyalar 027178 auwslarll sobasllla nollai&a efa
boHmaslyl Hawr tm TK T, T1asalan, y=3x y=x2+r1 \a bk.

7.9-cHwna. 7.10-cbwna.
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Punk8lyant8 noMangan o4lsb(la nnt§ 18bora8l o”aracll.
Bungan LUsbsan, urll3b nusfalangan oHsbaa ba Tt x3bora o‘28ansbl
TU TKT.

BerWan nTk3lyanté 18bora8r 1 leksbln3b mcbun /(x)>0 ya
/(x)<0 len&312Hklarr yecblsb ralysficla x Nt bu len6812Hklart
fanoavaniirmycbl alymalan HKOplacH

A&ar Mmnk$lyamé& éraii™ Ox o™ua vnnsa, urrl$b msraBicla
fvnblyanTé 1$borabl o2&arraycH.

Xp X2 .. xnlar/(x)=0 !enélatawiné yecblrlan bo‘l$T1, n
bobla LUnk3lyanlné amlaw$b 3obasl blr necba bolablar™a boYtacH.
Bn kelta-ke* bo‘laklarmé bar blngan bluapgan fAlyta! ofllb,
Mnkslya 1sboraczlireé o2& an$bl{ek3bT3b kerak.

y2_5x+6
2-118l. y ="y

Yecbl3bl. Benl8an {unk3lyant& arlawisb 8obasl (-0°%4)n(4;-k*>)
claninora*. Punk3slyart nol8a aylarlracH&an Ty lalarr loplsb ncbun

rinkslyawuné Bboraasrtl amlans.

y
4 1 1 >
3 4 *Fny

(RPN
N

-1
0

Kasrun” surant nol®a len§lasbltb, x2—5x+6=0 len8latanté
yechblrrt FOpaniir: x=2, x2=3. Punk3lyatmn8 13boraslr awslasb
ucbun wyllla”™ oa\ubha%a boYatur: (~*;2), (2;3), (3;4), (4+00)

ya bu bo‘laklarcclan ke*ta-kel 1,?, ~, 5 nugblarw oWb, Wnnksb

yanlné 1sborablMl {eksblrarwr: /(1) <0,/ >0, /b <0,

/(5) > 0.

X=2, x2=3 nugtalar beran vnk3lyants nollan boYaci
(7.11- cblrra).

5. Punk8lya 8ran8wut8 e§l$ (bukllsb) nuablan. Punkslya
8ran81T8 e8llsb (bukllsb) nuslalanw HKplb3a yayany KO‘plart
ya "a\an” l'inkslya Lsbmvncbasl wublm abanmya™a e8a. 5bnnt§
ucbun blr ayalo yayana HO‘plar ya sayansa J11k3lya LU3bun-
cbalant berariur:

a) nayawy, 1o0‘plar LLsbuncbass Bo‘sb boYra”™an Ea A 2l'plar
benl&an boYsrT.
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7.11-rabww.

1- 1la'nl. A8ar E KO'plartnt8 bcityony 1kk! Ty L 3! bllan bir&a
nlarr wmblangycbl ke3ta baTt 3bm lo‘plat8a sarasbll boYsa, E
fayang loplat (eyiladl

Bosbsacba ayléancla, a8ar \/x,y e E yabarcba Xe [0;1] ucbun
bc+(1—X) yeE boYsa, E gavawy lop'laT eyiiackl.

7.12- cblmaclaél lo‘é‘n *o‘rl’burcbak, (3olra, ncbburcbaklar

lo‘plarlar8a 3ol boYa olacH 7.13-cbl2racla8l $bakllar
es3a, aayansd boYra”™an HO'plarlarcir. Ya™ona eletenll KO‘plarlariu
ya bosb KO‘plartlart bat uadaruy lo‘plart (leb sarasb tmTkln.

2- la‘'nl. A™ar xyony x, YE E, x*y 1w lalar ya barcba Xe (0;1)
3onlar ucbmn bec+(1—X)y bat E 1o'plartry> tobla nuslasl boYsa,
E pa'Yy payang loplat iheyllacH Maszalan, (3cHa ual' [y sayans
lo'plar boYacH, paralleplpecl esa "aX*y sayand lo‘plart etas.

b) sayany vnkslya lu$Huncba$l. /(.x) Munkslya E sayans
LW‘plaréa benl8an boYsr.
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3- la‘nl. A8ar \xg>e E ya \Ae [0;1] ncbun
/(Fx*-(1-XM <S/(*)+(1-X) /(")
1ené512MMk o‘nnl boYsa, sayansa E lo‘plarcla atalang8an ya cbekM

/(x) WTk3lya Beyilad (7.14-cbl2T1a).
4- *a'nl. A&ar x*y nustalar ya YXe [0;1] mncHun

/<X*HL1-*) <N/(x)+(1-X) /(y)
fJa(y len8812Mk ba™anl5a,/(x) Hhnk$lya » 1o‘plar<3a ~/'/> padauy,
Goedl
5- *asil. A™ar §(x)=—/ (X) 1Tk$lya sayans 1UW*plarcla
sayans bo‘l$a,/(x) Tk$lya Ao ‘plarcla boHp e ad1(7.15-cbl2rna).
MEsoHar. 1) /(x)=]x], xef1 mnk3rya sayanscHr, cHunk!

Yx,, x2e A1 x,*x2 nuublar ya YX[0;1] nchuvn PXxp(1—
<qd Ul +(1—X) p2] 1en8512Hk o‘nnll bolacl.

2) / (x)=ex nni$lya A1@Ga valy sayans HgnblyacHr, cAunk!
Yxi5x2e A1, x{px2nualalar ya V le (0;1) wmnchmn

ebri+(1-X)x2 < A x 1+ (1_ _ ~ x2

1en881211k bajarlacH
3)/(x)=—e*Tunk8lya J11da borls {nnk$lya boldacll.

AtallyoMa, ko‘ptcla, intk$lya srarlsl sayansrsl (boO 4w, Ot
~eksblnsMa ymnsonclasl kelllx%an la‘rllaréa ekYlYallyet bo4 an
Anyl@sl 1a‘rllarclan foy<3alamiac/l

/(xX) Wnk8lya [a\b] 6a bertH™an b oYarT.

6-la‘'nl. A&ar/(x) wntkblya sraO/] 151alSn yalarmg o‘flabl
nMtkS5lya 6ralflw 8 10$ nualafican peklda (ymsorm3a) yolsa, bu
{nnkblyant§ %e\&\ ber/1™an oralva tol'w(gavar'y) Geyiadl (7.16-
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chlirra).

7- *a‘nlr. A™ar 151818&nx 1, x,e [@b\ ucbun / ~ AN

7.16- cMrwa.

len8512Hk o‘rTH boYsa,/(x) {unk3lyatns Saiyl [@\b\ kesraga
bo” (sayansH§l ymaon8a yo‘nal8an) c3aed
8- la'nl. A8ar xsbl™an xpx”~~b] wucbun

r(xt+x2~< IWN,)y+ 0 +2)
Y12T ~2

len&512Nk o‘nnll boYza, /(x) Mmnk$lyant§ Srall&l [a;b] kestaga
Jayana (gayansri§l paz™a yo‘nal&an) peylaab

1- nm$ol. /(x)=3* Tk3lya 8rall 8178 K1pga "aya™ 18" yok
boOAu”T ar™lans.

Yecbllsbl. Punkslya §raliy 778 bollsrsl yokl ey e *a‘nl
bo‘ylcba leksblrarw?:

/ \ P2
/(-Lx] 371 = n

/(*\)+/(x2) _ 3"+3X%
2 2
NV x2e A1 (x, <x2) ucbun 3X ya 323onlar bir-blrnua len&

etasyatusbal sonlar. 0 ‘rlaanltelk ya o‘Jla 8eotelnk riygorlar
orazlga&l mnosaba{largan

2
lenes3l2Hkka efaboYarr2. O eTak, 4- 1Ta‘nf8a asosan, I7ITK31yaTn8
érari&l sally sayawgert (7.17- cblrra).
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2-nw o01./(x)-87 x iTkilya Srall*[NT8 [0;1r] kesrac!a bOXXLKET
KO ‘r3a*Té.
YecblIVsbl. 8barl8a ko‘ta

ya
/(Xy)+/{X 2)‘ _ 3T * !t5111X2 = sn 3(] :VXZ Sgg *1+*21,
: - 2 - 2 5
lar&a €8a 504311112.131a18an xum x 22 (0;1r), X,<x21a<3a 0 < |
bo‘1&a ncbun “2nunu, -’ .
o< 8 <1, 8J/Im >Y~Np_X2

lené312/k O ‘nni/ bodacH.
Oertak, 6- *a‘nfl2aasosan,/(x)=51 x fTunkslyame &arls!l [0;7c]

kesraba bo”6ii- (7.18- chblrta).

3- 180l 113bbm /(X)=37? LUnk3lya 3ran & 11é A ldasayamaMS8lr
Ko‘r8alrté&.

7.17"cbl2Ta. 7.18- cbuina.

Yecbllsbl. 181al8an Vx1, x2e A1 ya X, * *2 bo'l&axa

/T(X\ +X9 X\ X2 42X X2~ X2+X2+(X2+X2) _ X2+X2 _ /(=Y1)+/(X2)
_________ 4 “ 4 2 2

lené312Hkka eSaboYartr, cbunmla x,2+ X\ >2x,X2.
Oertak, 8- lan&a ko‘ra, bert™an n Tk 8lyarnsg &auyl 11
fayawycHr (7.19- cblrra).
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Y 8) uvatanu lvnk8lyalarning
xo8§8alan.

1°. (3ayans (bo”d) M TK3b
yawng o‘28arras msbal sona
KO ‘pay*Taslyana sayans (boiis)

2 1 o 1 '2 * #Ttkslya boYacH.
1 2°. Oayans (bol:1s) TMMK3b
yatn$ o2éarra8 raniny songa
2 Ko ‘payltasl bowus (sayans)
7.19- cbl/Ta.

J1 Tk 8lya boHacH.

3°. (3ayansa JlTkslyalarun8
yiHncH8L sayans nTk3lya bodacH.

4°, Anar /(. xX) — sayans ya o‘a3nycbl bo4ina, x=cp(/) esa bolis
lvnkslya boYsa, n Hollla turakkab /(do (/) Mnkslya boHs bodacH.

5°. ANar/(x) — boWsa ya o*smycbl boYHa, x=cp(/) e3a sayans
Mnislya boYsa, n bollla urakkab /(b (/) VankBlya boHs boYacH.

6°. A8ar/(x) — sayans ya o‘suycbl fankitya bo‘Hb, x=cb(/) esa
sayans nTk3lya boYsa, n bobla tnrakkab / (do(/)) M'nkslya sayans
boYacH.

7°. A&ar/(x) — sayans ya kataymnychl intk$lya boura, x=cp(/)
eza boHs iiTk3lya boUsa, u bollla Turakkab/(dp (/) Mvinkslya sayans
boYacH.

8°. A8ar y=/(x) ya y=#(x) o‘raro lesan (103 oraHdlarcla)
Wnnslyalar bo4sa, n HoMa:

a) a™ar/(x) — boiis ya o‘anychl Tvnkslya bo4sa, %(X) nTk3lya
fayans ya o‘suycbl boYacH,

b) a8ar/(x) — sayans ya kataymychbl iitkslya boYsa, §{x)
rTk3lya boiis ya kataymychbl boYacH;

d) a8ar/(x) — sayans ya kataymycbl Vgmalya boUsa, #(x)
binkSlya sayans ya kataymnycbl bodacH.

9°. [a\b] oraHs™a bolla bo4g8an/(x) (o‘28artas 3onéan lawyH)
rTk3lya 3Hu oraHsnTt§ toblitia o‘rw T1& en8 kana aNytaunt sabul
AraycH.

10°. A8ar/(x) ya #(x) lvnislyalar Tm3ba! ya sayans bo4sa, n

Hollla ¥ = "dp- iTk3lya sayans bo4lsbl ncHvun bu ntkslyalatré

b T o‘3nYchl, Hckrchl3! esa kataynychbl bo‘H3bl yelarH.
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11°. ABar Y = /) Mankslya sayans bo4lb,/(x) Taniiy, sayans

ya o‘suycbl bo4sa, u bollla do(X) nTk3lya Tnsba!l, bo™ ya o‘anychl
boqacll.
... I <e ¥ e r. .. - ,
T(m)
12°. A8ar ~ = bolld boUlay (x) ya () Mnkslyalar

sayans ya tanfy bousa, n bollla saralayol8an I7ITK31yar|Té bin
0‘3unychbl, IkkTC bl 31 kKaTaynychbl bodacll

13°. A8ar/(x) M'mnkslya ~a\an”™ bo4sa, (4*)*0) ntk3lya
‘boXu, boYacH.

14°. A8ar /(x) nik3lya tusba! ya upuexuy boYsa, v bollla
Y =U/M Wikslya Aayar bodacH (n — mallkal 3on).

15°. A&ar [/(xX)]nvnkslya uadar'wy, bowa (n — nalllral 3on), u
bolla/(x) HTk3lya Tm3ba* ya bo”™q boHac/l

16°. A8ar /(x) ya do(¥) Mmnslyalar Tusbal!, o‘smychbl, bolls
boUsza, n bollla y=/(x)-(p(x) nTk3lya tmsba*, o‘snycbl, bollsa
‘boHacH

17°. ANar/(x) ya do) Tvinislyalar tusbal, katayuychl, bo™
boUza, n bollla y=/(x) =dpX) Mnislya tmsba!, bo™a bolacH.

18°. A8ar/(x) ya do¥) vmslyalar tanlly, o‘uychbl, s™ans
bousa, n bollla y=/(x) =do(X) Tvnkslya tmsbal, bo”™a bodacll

19°. A8ar /(x) ya db(X) Tvnkslyalar Tanlly, kaTtayuychl,
sayans boYsa, n bollla”=/(x) =do(x) NTk3lya TmabarT, bolla boHacH.

20°. A8ar/(x) Hmslya msbal, kataymychbl, a~ansa bo4sa,
®(x) hTk3lya esa TM3ba*, o‘suychl, sayans boYsa, n bollla

"do(*) Wtkslya tmsbal, saYans bodackl.

21°. A&ar/(x) Wtkslya tanlly, o‘sumycbl, bolls boYsa, doX)
lmnk3lya esa Tanlly, kataymychbl, bolla bo4sa, n bolla
y=/(x)-cp (x) Tunkslya Tmsba!, aayarll] boYacH.

22°. A8ar/ (x) musba*, 0‘3nychl, sayans bo4za, do(x) HTkslya
esa Taniy, o‘auychl, bolls boYsa, n bollla y=/(x) mdp(X) MMnkslya
Taniy, bolls bolacH.

23°. A8ar /(x) lunkslya msba*, kataymychbl, sayans boYsa,
d(x) nTk3lya esa taniy, kataymychbl, bolla boYsa, n bollla
Y=/ (X)" 44X vnklya Taniy, bolla bodacll
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24°. A™ar/ (x) msbal, o'3nychl, boluy bo‘lza, do(X) T'Mnblya esa
Taniy, o‘suychl, sayansa boUsa, n bola ~=/(x)-cb (x) LUnkelya
Taniy, sayans bodacH.

25°. Anar /(x) twmsbal, kataymycbl, boHs boUsa, dK)
N1k3lya esataniy, o3uychl, sayans bo‘lsa, n boMa y=/(x) *do(X)
nTk3lya tan/ly, sayans boYacH.

/ (X) N1k3lyaE — sayans KO'plarcla benl8an bo‘Hb, xGe ™ boYar.

6- *a‘nl. A&ar /(x) hikslya UH(xg alrollla sayans (boHs
boU/la, bbH(x0Q amoc3a esa bo™d (sayans) boUsa, x0 nus*a
fvnk3lyanlne (i Tk3lya 8rall8wT8) e&llBk nmallkr 6eb alalacH

Maszalan, 1) y=x3 Wwnk3lya salyl ncHun x=0 nus*a e&llkA
nus*abl bodacH; 2) ;y =37x {nnk3lyarn2 Saul ncbun x=nn, ne2
nus*alar esllUsH nus*alan boYacH (7.20- a, b- cHwnalar).

7.20- cblirta.

6. Punkslya Sraléwwus 8rtre*nya o‘ylan. A&ar 3burt3a

o/ artas Xo 3on Tayjucl boYsakl, 13lal8an xeX ucHun x*—xeX,
Xu+xeX bo{garicla

/ (X0—x)=/(x0+X) *)

len&Hk balarl/iBa, x=Xo HO*8‘n cblirla ¥y=/(x) Wtk3lya ncbun yerlkal
$1Telnya on/ éeyllacH Xuansly Hollarcla Xo=0 bo48ancla
MTk3lya ncbun Oy o‘al 31ltrel;nya o‘s* boYdacH.

1- 8ol y=ax2+bx+c (a*0) binkslya &ra% 11& sanclay yelllka
o‘ada 13baran $1melnkH8LU1 amlan&.

YecblHsbl. Buntelll kHK (*) sHallwa ko‘ra leksblrart2:

a(X0—x)2+b{X0—x)+c=a (X0+x)2+/> (Xo+x)+cC,

—2axx—bx=2a x$ x+bx.
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7.21- cblrta.
Bu ren”™HkT  8a 13ba*an yecbanuu:
*0 = — 2’ Ya'n* x ~~~ \a ~ 5luwelnya o‘s* (7.21- cbirta).

A&ar 18lal8an xe!)(/) wcHun y0= *[/(*0 —*) +/(x0+ X)]
aywlya* o‘nnH bo4sa, (xOy0 Twla /(x) Tunk3lya &arl§l ncHun
3lmrel:nya tarka?2l boYacH.

Xnsmbsly Hollla 0(O;0) nus*a HOa Mvnkslyatné $mmne*nya
Tarka2ldnt.

2- rm$ol. y=ax+b lvundlya Eraf& 178 31lmmelnya tarka2lr

FOp1rie.
Yecbllsbl. 5tunelnya tarkarbl HOpl3H s3HarinT yoratxr:
2 ¥=a(x0—x)+b+a(x0+x)+b,
2y0=2axb+2b.

Bn yen3an y0=ax"+b boYacH, buicla x* — 1xllyony nuvs™a.
beTtak, y=ax+b Lnkaya sinrelnya tarka2l M (fb; axe+/>)
™ aga ekan.

Ony1<3a8l lascllslar oYTH:

1 A&ar y=/(x) (-"><x<+00) 'mnk3xyants &alul x=a ya x=b
(b>a) paraHe! yelllkal o‘dlarS8a nlsbalan 37Te W K boYsza, /(*)
nkslya (3ayny iitkslya bo‘Hb, nnTt8 <Bayn 2b—2 a%alens.

2. A&ar y=/(x) (-00<x<+00) TvnkslyanTts A(a;y0 ya
B (b]y{ (b>a) nustalar&a t3balan 311Te!nk boYsa, y=/(x)
Mnk3lyar Kkkiia CO\NAN 1 TK3lya ya blror <Sayry iTk3lya (T=2b—2a)
™8 ywlncH5! 3HakHS3Ba lasylrlasH v TK 7. Xm3usly Hollla, yG=y}
boYsa, y=/(x) — (Sayny vnk3lya boYacH.
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3. A&ar y=/(x) (—2°<x<+°°) Mmnk3lyatns ~ran”™ M<\Yq T le
yax=b (b*a) 10'8‘n cbl2if8a 3balan 31l1relnk boYsa,/(x) gayny
rTk3lya bo‘Ub, nwing clayn /ib—4a 8a leng boHad/l

MwuslagH yechblsb ncbun nwoHar

Punkslya 8ralll8 178 koorcHnala o‘alan bllan ke3lsblsb Tuy blan
koorcHnalalanr n>pTs:

1. /(x)=2,5x—5. 2. /(x)=5x+1.

3 ./(X) =x2—4x+5. 4. Ax) =3-*-1.
5./ (X) =cosx. 6. /(X)=(x—2)(x+5).
7. /(X)=10E3(2—x). 8. /(x) =2.

Punkslya atalaT3ib 30basmm& coelarasl yaswga nnt& HT w
KO pT8:

Xx2+2, 0<x<1bo a3
10. Ax) =\

2x2+ 1 1<x <2 boY4s anga.
n. Ax)=*-T1. 12. A x)=x23 x, xe[1;2].
13./(x)=81én x 14. / (x) = p/x—2.

Punk3lyalartré ek3lretut nudlalan ya ekslretmws alyral-
lant 1opT8:

17. /7 (x)=x2—4. 18. /(x)=4x—3.
19. A, x)=3*-1. 20. O x)=x2—5x+6.
21./(x)=co3x, xel[0;2n]. 22. /(x)=5.

23. /(x)=x2—4x. 24. / (x)=x3—3x2

25. Benl&an Konus™a en& kalla yon 3lrll tobla slUnar c bl r7s.

26. Benl&an konus8a en& kalla ba]r/[, tobla 3LUn6r c bl rTB.

27. Berlan sbar™a en& kalla yon 51rill tobkl konu3 cbl278 .

28. Totow 40 37 bo4Y8an kyaclhal sbaxHclagl MTukagan
unkotyall boncba kalla baJtl u3ll ocbla aul yazan&



Punk$lyalanuu> no/lant 1opTs:

29./(x)=x23 . 30. /(X)=e?x—L1 31./(x)=2"+1.
32./(x)=x2+4. 33./7 (x)=x2—-9. 34./ (X)=co8 x
35./(x)=1n(x—2). 36./(x)= —4.

Y2 n
37. /(x) =+. 38. / (x)-".
39. /(x) = X‘_?B 40. (x)=2*—4.

Pnnk8lya %1% T1T% berifan kesraina (oralicla) sayans YO&
bo s ANL! atalan&:

41. /(x)=x3 xefdl 42. /(X)=6_X, xe(=<+>0).
43./(x)=co8 x, x e 44. /(X)=1& X, xe (0;-1»).
45./(x)=x4, xe[l. 46. /(x)=x K. xe [4; 4].

Ox o‘fl<Ga sbungay nus*aw 1lopt8kl, wvnclan parabolantg
8irTe Lnya o‘al oYBT:

47. y=x2+3. 48.y=(x+2)2 49, A=—3(x+2)2+2.
50.y=(x—2)2-2. 51.y=xUYxH.  52.y=2x?—3+5.

Mun$bl]]] yecblsb ucbun benl8an nwollaTTe ~aVoblan

1. (2;0), (0;-5). 2. (0; 1), (-0,2; 0). 3. (0; 5). 4. (0; 0).
5. (M+an;0), s<=2. 6. (2:0), (5;0), (0; —10).

7. (1; 0), (0;10&2). 8.(0; 2).

9. N1£°°)=>» N-3-0)=+~, /(-3+0)=+00.
10./(1+0)=/(1-0)=/(1)=3. N ./(0-0)= (0+0)=1
12./(1)=—2,12)=-2. 13./ (0—0)=—1,/(0+0)= 1
14./ (2+0)=/(2)=0. 15./(2+0)=/(2)=1.
16./(3—0)=/(3+0)= 1. 17. *=0, /11n(0)=—4.

18. Yo\ 19. Yo“. 20.*=2,5,/nm(2,5)=—1/4.
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21. x=0, x=xK, x=2kK, /m0)=/tax(27)=1, /T1],.(n)=—1
22. Yo'a- 23.x=2, [/ Tw)=—-4.

24. x=0, x=2, /1@a,0)=0, /lau@=—4. 25.y. 26.vy.
27. ~g- 28, B(51). 29.x=0,x=3. 30.x=0. 3l1.Yo‘a.
32.Yo*a. 33.x=4+3. 34.x =?+4n, 35 .x=3.
36.x=4. 37.Yo'a- 38.x=x2. 39.x=2. 40x=2.

41. (-~;0) dabong, (0;-k») asayans. 42. (»=+>») gadayans.

mn
43. 2o Vabonsa. 44. (0-H~) dabol} 45. (-—~;+0») dasayans.

46. [—4; 0) oa boHs, (0; 4] Gasayans. 47. x=0.
48. x=—2. 49.x=—2. 50.x=2. 51.x=-1/2. 52.x=3/4.

8-8. EbLEME1IYTAK PLUK81YA1AK YA 1/1AKIYLWIC
CKAP1K1AK1

MaleTa*lkatn& ko‘p 1azalalarkla so ‘lla/bc3upn smylcla&l
rmnkslyalar aso$ly eletenilar /vnblyalar Geyiladt
1 y=b — o™arras lvuilya (b=consl), befl
2. y=x? parwal lvnkslya, a — badldly 3on.
3. y=ax ko‘rmalkiob/ Tk3lya, Bmcla a > 0, ad\
4. y=\o%a x losanlmk {rk3lya, bimcla a > 0, a *1.

5. y=3T1Tx, y=co3x, y=1éx, y=c\%x, y= N =3eckx,

y - -J1 - = co3ecx — 1neonoTte(nk Mnklyalar.

6. y=arcsr x, y=arcco$x, y=arcl&x, y=arccl&x — leskan
Wéonote™nk LUnk3lyalar.

CbekH 3ocla&l azosly eletenlar Mvnkslyalar va/ic3a 10 “3bl3b,
aywsb, kKo‘pay*3b, bo‘H3b, nalral <3aaja8a koYansb, [MMcHr
cblsan3sb ataHant ba3amb ya mrakkab lvnkslya boasll glllsb
llasicla yura8a kebl”™an (anablik wavlcla benl8an) iitkslyalar
barTt elerenlar/binblyalar éaywiadl Mazalan,

y=3&1& y=nrca3rx2, Yy =10&3Xx2—4x + 3)
Mmnkslyalar eletenl!ar lunkslyalarc/T.
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Eletenlar bo‘lra&an Lnklyalamsa nH3o/lar:
1. y=871x +3n+arclg82x2+... .

2. y=x+ 2x2+2—x3+...

3. O1xle Jlik3lyasl:

0, x Ilmal8wonal 3on bo’1&arcla,
W x) =
1, x ralsonal 3on bo4*anga.

Bn 1-2- rupolan3a amallar cbekH taria balanlra8an, 3-
rmolla elewertar /likslyalar satasbayo*8art yo‘y,

Eleten*ar Jlkslyalar smylclasl a303ly stllarsa boYracH:

1) bnlvntal$tonal Atkelya (ko‘pbacl). Bungay ntk3lyatné&
NTNTTY KO‘NnT3bl sauylllaétoba bodacH:

/(X)=ax" +axm-{+... +an {x + a,,

bncda a0, a,..., an— baslaly sonlar, 100 (ko‘pbagntg koelll*-
3lyenllan), n - Tanity bo‘lra&an bullin 3on (ko‘pbac!ms garajasl).
a0 a,.., a,3onlaryax uslla cbekb 301claél f0 “3bl8b, ko aylt3b
ya ga™a™a ko‘payli8b ataHan balanl&an. Bulumn-af{stonal
Mmnkslyant& ardlamSll 8obasl A1 gan dora*. Xusnsly bol<a,
y=ax+b — cbwsa/ Tvnkblya ya y=ax2tbx+c — kyagra! ncbbag
bunt-ralslOnal Mnklyalarclr.

2) (3a$rral$onal Mwk8lya. lkk/a s™3sarras bulvn-ralsonal
Mnk8lyants (kolpba<3mé) wsballgan LUrean

N(x)= bl X) _ gpartaxn 1+..+an
} ()  buxT Hb[XT~[+...+bT

MNulk8lya kasr - ralstonal /unksrya (leb alaladl Kaasr-ralsional
Mmnkslya
X =4"\{x : Xe K1 0T7(x) = bXT +b”X"" +... +bT ¢ O}

rm>‘plarcla, ya‘lu taxrago nol&a aykulrmychbl nualalarclan rawH
boYNan barcba baslaly sonlarclan \boral HO‘plarcla atdlan&an.
Xn3nsly bollla,

Ta
lar ka8r-ralzlonal Mnkslyalar bodack

-T a

127



BuLLn - ralzonal ya kasr - ralzonal {nnkslyalar bipaHcla rablonal
Yunblyalar3ti T (asbkl \ait®

3) ral8l0nal /1 Tk 8lya. Harity o‘rSamycbllariu o@ toblua ol&an
radalarda dA chlsansb atall satasb”™an al8ebralk voclalar beril8an
o“2éanaycbllarga 3balan \rral$tonalfodalar (Seyfladl

Tarklbicla lrafzonallloclalar satasb8an aléebralk 1roclalar?
TO3HK sonuwiw ra*zonal Voclalar yorclarlc3a ko‘rsallsb Tm TK T
boUrasa, bunclay roclalar lrralStonal/vinblyalaraeyilan\. Mazalan,

4x3+\]4x3—14 J--—-TT r
y'r11W4 r-r- ywn y=TIX

Lnkslyalar lrralstonal W Tk3lyaladilr.

4) algebralk {nnk8lya. Kalzonal ya mafztonal Ntkslyalar stfan
bIrSalkcla alSebralk Mvnkslyalar 37/1 T {asbkll sdlacH. Lbbwn
len8larar sdanoaHanlraéwan bar sanclay vnkslya al&ebriik
/vinblya c3afedt

AOX)yn+tAM ym-1+- +J1-1(X)y+A M =°>

baicla AO{x),A](X),...,An(x) benl8an bullinralzonal Mvnkslyalar,
Au(X)*0 ya n — buwn Tusba! 3on.

MHsoHar. 1 y =y[]x2+1 — al8ebralk i Tk3lyaclr, cbunk! un
y 3—x 2—1=0 *ew>larar uanoallan/racll,

2. Xy 2—2(x2—\)y—4x=0 len8lara bllan awidpanS8an Mnkslya
Lici/ta a™ebrark [vinkdlyaclan viora! bodacH, ya‘t

y= — —eH2 A

_ X2—1+y/(x2—1)2+4x2 _ 2
y X X'

3. X Jy $+xy—xr+4=0 len&lara bllan awmlan8an nik3lya bart
aléebralk nTk3lya boHacH, 1ekTt by Mvnk3lyail osbkor ko'tninsbéa
yo213b T TKT eTas, cbunkl n 1 rac/kal8a nlsbalan yecblb
‘bo‘lraycl. Bn bolllablr o3bkormas al&ehalk vnkilyaka e™aboYartr.

5) lran88ewlenl Tnnk8lyalar. Barcba al8ebralk boYrta8an
Minkslyalar 'rams$encleM /unblyalar deb aalacH (ko”“rsaHacbH,
loéarlltk, 1n&onote*nk iTkslyalar ya leskan ln8onotelnk
Mnkslyalar lramsenc3enl; MmnkaxyakrcHr), tazalan: y=313X,
y=2X3 y=arcl8x lunslyalar lrarsenclenl; Mvnalyalar<™r.
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Sbunclay N\ barcba eletenlar vnkslyalar al8ebluk ya
{ranszenéert Jlik3lyalar 3tdarw,a bo4racH.

Encl asosly elewetlar i Tk3lyala 778 bar bin baslla bala$
lo*xlalb oYanur.

1. O Nartas J1Tk8lya. y=b (bu yercla b — blror N\aufy 3on)
Frorrnla bllan benl8an {unkslya o~artas/unnblya reyacH.

y —b 0‘28arras iitkblyatné érasfsl abb3lxalar 0‘aua paallel
ya orclralalar o‘dllla&l (0;) nu\a owal oUnychbl 10'€‘n cbl2iician
Hrworanlr. 8.1- cblrrack blr necba o“2€éartas lmnkslyalarnts
éralllan Lasylrlan8an. Xusnsly bollla, y=0 LUnkryawn”™ Srallél
ab88lsalar o‘aklan LUoralcHr.

x =a (bu yercla a — blror baslaly 3omn) F'ormla b/lan benl8an
M Tk3lya baTt oy*aTto5mnk$[ya eyHacH.

x=a o‘28arras rMtk5lyant§ &dil ocHmalalar o‘awa peallel
ya ab3ssl&alar o‘dlclaél (a4;0) nuara orsaH oYumychbl 10°8‘n cbP1Aclan
lboralcr (8.2- cblrta). Xusmsly bolla, x=0 Tvink3lyanT8 Saiul
orcHna*alar o‘dlclan LlioralclAr.

8.2- cblrta.
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2. Parajall lvnkmya. y=x? ko‘nt3bclagl LLUnklya hawall/vnblye
eyHacl, burllla a — bcllyony baslsly son. -*

Bu J171k3lya ucbun a nws fangay alytallar gabul dllisbuia
uarab, suyllla™ bollar bo‘U$bl TM TK T:

a) a=n (n> 2 — bulln Tmsba! 3on). Bu bollla nTk$lyants

(1;1) nnaNeclan odac ya koorcKnablar bosblla ats31%alar
o‘dAa vnnackl.

A&ar n(n=2nb Te /10 boYza, n bollla iiTtk3lya x=0 mus*acla
nnttnt™ a eSabodad/Nlyannt& sraB/, orchia*alar o‘swa firte Ink
Joylasbacl (8.3-, 8.-4- cblrrakr).

A8ar n(n=21+1, Te TY) loa bo4Y3a, N'mnk3lyamé érafs! x=0
nsacla bullac ya nnte sraii” koorcHnalalar bosbuya t3balan
8lrte TK py”™sbacH (8.5-, 8.6- cbl2ralar).

b) a=—n (ne N9. Bu bollla /lTkslya ek3lretnt8a e8aboUraycH,
ntne &aul (1; 1) nus™aian oHacll

A} .
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A&ar n(n=—2T1, Te AD)uin boYsa, Munkslyawns sralél
orcHnalalar usbalan 51trelnk bodacH (8.7-, 8.8- cbl2ralar).

A&ar n(n=2/n+1, Te AO Noy boYsa, Mvnk3lyawiné %aN\o\
koorcHnala bosHwia 13balan 31ltrelnk pylasHac (8.9-, 8.10-
chblrraxr).

® a=r1 (r= p.A— nalllral ya o‘raro 1vib 3onlar). Bu bolcla

HaTtra Winclyalar koorcHna*a bosHWa nolSa aylaracH ya nlarm§
&rafdklan (1; 1) nuaraéan odacH.

y = {{x* nmnk3lyaniné éran™ p \a g \a%a bo™N4la bodacl. Bu
vinkslya ncbun any”as! Holaru sarayrir:

1°-W.p—uii(p =2n, n6 AN, a—1o¢ (a=2n+1, ne AO
bo‘13T. V Idday = y[x* LUnkdya (-oo-5*>) ora kclaanw\awan bodacH.
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By N1k$lyay boHadt y - N(—*F)P = , unws sralr”™ Oy o‘awa
3ba*an $117e 1Kk JoyladbacH u [0;+«>) ga Tono*on o‘suychl ya
[0;-H») orallacla8l btyony X lar ucbun y = y[x* > 0 bodacll
Oetak, vy =\/Innk3lyanté &a\Y abslsalar 0‘anlinkE
yusionsllla Joylasblb, 0(0; 0) ya (1; 1) nntalarclan oYacH.

y =%x* Tunk8lyanTts Eral®l 0< P <* bo4gancla [0;-H~)

oraxkuaa borlls, E > 1 boYanga esasayans bodad/l O< t:.la < 1 3icla
Mmnk8lyants (0;1) oralgma y=x blxsexklmaclan yusonta

Joylasbacdll, (1;+°°) oraHicla esa bixeklmac3an paslla JoylasbacH
(8.11-, 8.12- cblrralar).

Y = V*9, P~2T, g=27+1, A, 0< 1. -
T, A=2T Te < I_|< )>> = Ux2, (2) y= El,Xz

8.13- cMrta. 8.14- chblirta.



A&ar ~>1 bo4za (0;1) oraHrBa LUnkslyanwi?2 Brall§l y=x

blzekmBaclan pescla (1+H*>) oraHy a esa yusoncla Joylasbsan boHacH
(8.13-, 8.14 - chlrralar).
2- bol. p ya  — KOs boWsw (/?=2/n+1, p=2n+1, t1,neM). Il

Hollla y = y[x* Tlunk3lyamné amlaw$b 3obas! (-00+00) clan

Ibora* ya FOs iTk3lya boHacH Haslsa*an Haw, y = X)P = —\[x* .
Bu bobla nTk3lya 31TTelnk pylas/iéan bouyll, (0;0) ya (1;1)
nus*ralarclan oYac/l. Bun {unkslya(-©o,+°0) 6a tonotOn o‘zach

O< ~ <1 bod&ancla NMwkslyanug ~ral™N (0;-k») oralupa bllLl g,

P .
- > 1 boM8arncla esa H Tk3lya &af/\ sayans boHacH (8.15-, 8.16 -
cbl2talar).

8.15- cblrta. )y =%%x, )y - $?. 8.16-cbHTa. QY - &y = -

3- bol p — tO08, g — AW boUst. y = y[x* {unkslya [O;-*»)

oraH#a amalan8an, tonokOn o‘3adl, [0-H>°) orallacla8l barcha x
P
\arjay = x4 >0 boYdacH. 51wtng ncbmn ntng %eNoA ab3asxszakr

0‘aTT& ymaon3Ma pylasHacH. Punkslyawné &arlé\ (0;0) ya (1;1)

ntalarclan odacH. 0 < ? < 1 boH8arnicla MmnkslyanTs brallel [0;+~)
oraH#™a bols (8.17 - chblrra),

-> 1 boYéaniia esa MTk3lya srai&l sayans bodacH (8.18-
cblrra).
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8.17-cHumMa. )y =15 Qy=1/?. 818. cblana (y. Q@y=

.. 2 _2
> =X «, />-00, 9-«oU. Qy =x_3, Qy =* b&.

P
2) a=r1=— ya N— o‘raro Wb ya nalllral 80nlar) boYsr.

_* 1
Bubolclay =x A caalaH ¥ = p=-r= Lnk3xyabl ko‘nm3bcla
p el X
yo21$b wimikln. 11U bol 1ablA sfarwr.
1-b0ol. p — ., <— KOs boY3T. Bu boMa Ivnkslya (-<>°;0)1(0;-H»)
orallarcla almlan8an ya]uin binkslya bodad/l 5buung ncbun ntn 8

Bran&l orcHnalalar o‘slia mba”an 8irTe Lnk Joylasb&an boHacll
b

y =X 4 itk3lya (0;-"») oraHscla katayuychl, (<=>0) orallséa esa

o‘suychl, (-00;0) ya (0;+«>) otalllatiia%| barcba x lar ucbun
_p

y - X 4> 0 bolacl. 3bu zabab utn sraiyl ab&lzsalaro ~ 1o 4

ynaotll a 3oylastacll ya (1; 1), (—1;1) nnslalarclan oYacH. x=0 ya
>>=0 KO‘§8‘n cbl2lalar Mvnk8lya 8ra%1bing 10 3 raylstcla yelllkal ya
Bowonlal aslptOlalan bodac (8.19-, 8.20 - cbl2ralar).
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2-Hol. p ya ™ — los boUst.Punk3ya (-°°;,0)u(0;-H*>) 30baga
awislan8an. Bu 3obapa binkslya HOs bodacl. 8butné ucbun nwung
8rak 1 koorclralalar bosba 3balan 811re 1rlkJoylasbacH. Punk$lya
bu 3obaga katayuychbl. x=0 yay=0lo&a cbuwglar, 10 3 rayYlb<3a,
Ntk3pgyatné Erallan mncbmn son2otal ya yerikal astptoblar
bodacH (8.21- cblrra).

8.21- chwna () y =* 3, 2)y =x 3.  8.22- chbIrra. (hy =x~*,(Q =n

3-bol. p—1los, #—]uii boUst. y = x 0 JITK3lya (0;-k«) oraHsga
aralan8an ya 3bu oraHacla kataymnychbl bodacH. x=0 ya~=0tO‘é‘n
cbl2lqlar M tk3lyanin§ 8raii§l ncbun 103 rayYlikcla Sonronlal ya
yelllka! azliplOlalar boHacH (8.22- cblirra).

3. Ko‘Ba(lacbH J1 Tk 8lya.

Ta‘nlr. Ko $alk\aV\ yok! ex$porenslal (lofncba ,.exk3ponenl® -
,KO ‘Bal:kob™)/unblya cleb, y = axko ‘mbclaél ntksNyasa aylllacH,
bunga a>0, op\, x — erkH o'reawiychl.

Ko ‘ralkiobll iiTk3lya lan ya lexikacla Tu bl T abarblya™a e8a.
Tablanla&] ko ‘p bocHsalarbl y=0x ko‘rsalkiobH Minkslya yorgatlla
Voc3aeisb Tn TKT.

Mig&ollar.
1. Xala W rm3b ga”™as3118 T bl 7 ko't3alll cblantT aboHMT&

(3aroracllan, real garotac! lonclan be™Haycll. M alunt Ta aioga,
bu xaraktenoukala 11 ko'malllcbH lvnkslya yorgatlla Vocblasb
TMTKT. YNN8 oxtaa aboll}on bosbia @ ‘§8‘n kelacHsan real
parotap
2)=A(1 +ay
rormila yorgatMa iioga elllad/, bunga /) — blzobor yllina abol
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bosba 10'8'n keMuan real claroracl, /— B — bar blr MzbLia
Nda Xo%n kelad/8an real narotac!, #— aboH pn bosbLua 10°8n
keblwan yH/K rejJa 6arotaclkints ko‘paylsbl.
2.Trkpnro W ™ ko‘paylsb popunlalzlyalan cMnarniukas! 3arayoL
korealllcb/ vnk3lya yor6armitia loclalaecll (& —
‘bosblansich kaflalk, ¢ — clolllly 3on).

3. EbinolMk naranyas™a /(*) = D e~*2 ko‘ralllcbH iiTk3lya

™ bl T abanya™a eta

Ko ‘rzalkiobl iTk3lya swylclaél xossakr™a eSa

1°. Ko ‘malluchll iTk3lyanTs awslaiisb sobazl barcba basldly
sonlar KO‘plarklan LWoral. 0(ax=K].

2°. Ko‘rsalkob iTk3lyaniis o2&armsb 3obasr. E(/)=(0\+°°)=A]+
clan nora*.

3°. a>1 bo‘l&acla g* iTkslya atalaTsb sobasllla o‘3uYchl,
O<a<l bo‘l&arrx3aesa kataymnycblcHr.

4°. a>1bo4st. |l boléa x>0 bo48ancla 0*>1, x<0 bo4&ancla
ar<1 boHacH.

5° 0< a<1boU3sr. Vkolclax >0 o anc3a a*< 1, x<0 bo{garncla
@&\ boacH.

6°. a>1 boY3w. bollla x->+°° da X-~-00 daesa a*-*0
bodacH.

7°.0<a<1bol3rt. Jkolda dan->0, x-+-°° daesa
bo4laEL

8°. y=0 HO'8'n cbl2ld y=ax lvnk3lya 8raluy, 118 Bon20nlal
aslrp O lasl bo*lacbl

9°. Ko ‘rsalllcbll LLnk3lyanT§ Sralul aslaiusb sobasllia sayans
bolacH. 8.23, 8.24-cbl2talarcla y=ax, y=a~x (>0, adl)
nk5lyalamlng Sraviklan kellrpn.

8.23- chbinta. y=, (1) a¥\\

@) O0<ac< 1 8.24- cHuwna. y=1><(1) o>1;

(2) 0< a< 1



4. bo8aniin'k Jiwkslya.

1 - 1ainl. y=axkoraHacbl ikslya8a *eskan bo‘18an Mnkaya &
asos/ bNan/Trk/vinblya e ecy yay =10 kabl bel&laradH (a>0, LX)

M aulutkl, y = 1080x <>ay = X bo‘Tlb, bircla a®r<x.

N Ol ya tanlty 3onlartré lo8anltlan taygac! etas.

boanlmk Mvnsxya anyldegl xo3zakr™a eSa

1°. 11n1n8 atalaT3b 3obasl barcba TM3ba* 3onjar lo‘planiuclan
lboral: W 0%&) x = A+=(0;+-).

2°. I 18 a”yraHar sobasl barcba bauy 3onlar 1o‘plamiclan
1boral: E\0¥g=E}. *

3°. Punkslya a>1 boY¥awB3a, o‘snychl, 0 < a< 1 bo¥am3a exa
KataynychblcHr.

4°. a>1boU3t. 1 boklax>1 boHancla 10&x>0 *ené312Hk, 0<x<1
boY8ancla esa loBox<0 lené3l2HK o‘nnHCHr (ya‘t x>1 boY4sa,
fmnkslyatn8 8rall§l Ox 0‘s™an ymsorMa, 0<x< 1 boYsa,
akstcba, Cbeo'sklan pasii3apyksbacH).

5°. 0 < a< 1boYa3srt. bl bolllax>1 bo¥anc3a, 108x<01ené312r1k,
0<x< 1 bo¥ark3a eza l1loson>0 1en8312k o‘nnHcHr (ya‘t x>1
boYsza, Mmnkslyanré Ox o‘sklan ywsonc3a Joylasba().

6°. Aar a>1 boYsza, 71 loS8ax =-H~, HT 1080x =- @
mnosaballar o‘rTH boHacH. x>
7°. A8arO0<a<l1bo4a, N1 1080x =- 0 N1 108X = +0o«

mno3aballar o‘nnll boYacH*™

8°. A8ar a>1 boYza, lvnk3slyamng ~Na/I™Nl bola, 0<x< 1
bo'8aricla eza sayans boHacH.

bo&anlmk ntk3lyatné éra/il (1; 0) nus*aclan oYLl orcHa*alar
0‘al8a asltp(o!lk rayldcla yasrlasbacll. x=0 *ow&«1 cblirla (0yo ‘dl)
Mmnksrya ~raJ1™a yer/lkal asliplola bodacH (8.25- cblrra).

)
X
8.25- cblua 8.26- chima. (1) y=\rx,
y=\oé&x, (1) B>1, (2) O<o<l. (@ y=\083%x, (3) y=\&c.
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y=\o%ax lo8arllimk {unkslya y=ax kodSaHachll inmk&yaéa leskan
boWanlellan nnt& Erari§l ko'malllcbH iTk3lyanT8 éralwya (lar
bir x azo3l boYarllla) binncbl ya ucbinchbl cborak blszekllzasia
balan $lw Telnk bodacl

2- 1a‘'nl. A3o$l 10 boY™an lo8anlT o*nl lo8an/T éeylad/ya n
.18 &5l owaH yorlack, ya‘w y=108,0x=\%x (8.26- cblrta).

3- la'nl. Aso3l ,,e=2,71" bo¥an L arT nalldral lo8anlT
meylac ya n ,,1n* 18131 owwaH yorlacH, ya‘bl ;y=10&x=1n x (8.26-
cbirra).

5. Tn~onoteMk Wnk$lyalar

1. 8wmn8, ko3113, lanSen$ ya kolan8emslaming la‘rllian.

1- 1a'r#. To ‘&n burcVak/ ncbburcbabla oYlar burcbak sarsblslla
yol8an kalelm& ~poTermra™a usball 3bn oYKk burcbakni& 3Tm3!

éeffladlyan 317 a= &8 kabl tel§hmacH (8.27 - cbhlrta).

IxMyony burcbaknt§ 31um 31 smyllla™oba aurlanact tarka?2l
koorc/inalalar basblLia boY8an bemyorny radwid/ aylana olarr2, buillla
OJ1 — bosblan™cb racnz, O nug*a koorcHlllalar bosbl, J1 nual:a
ea aylanam8 Ox o4TT§ Tm3bal yo‘nalblia yol&an nus*asl
(8.28- cblrra). A&ar bosblan8Ucb rac/wvs O/1 T O nusra alrollla
30ar 3lrelkasléa leskan yo‘naHbcla aylanHrsak, u bolla TusbaX
burcHakka, 3o0al 3lrelkasl bo‘yroba aylanlirsak esa, Tanfy burcbakka
eSabolarriir (8.29- c bl rr).

Bn aylanlusb nalyaslla A nus*a koorclinalalan x, y bo4an B
nuala bolalBa kelad/ aburcbakins 311 31 deh, #nuala orgralaslni&

aylana rad/veuia 13ball8a ayllladlyamn 31 a = - Kabl be"Vianach

2- 1a‘nl. To ‘B‘n burcbak/ ncbburcbakga o4lir burcbakka yo-
pl3b8an kalellllne Blpolenn2ala t3ball, 3bu oUkH burcbakwin&

KO3Tn3l geyilacHya a = % 1 kabl tel§anad/ (8.27- chblrra).
a burcbakins k03113l éeb, B nuila ab55155a518 aylana racHsia

baHea allbd/lyaun 37 a= ? kabl beld/lanad/ (8.28 - cblrra).

3- 1anl. To ‘B ‘mburcbaxi1 ncbburcbakga oUblrburcbak sarsblzlla
yol&an kalelnt& burcbakka yoplsb&an ka'el&a 13ball 3bu oYlur

burcbaknte larmeersl reyllacH ya v %E) kabl bels/anac
(8.27-cblrta).
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8.27- cbwina.

Ixityony a burcbak lanSendl cleb, 1
B mmuyla orcHnalastt8 wn\n&
abbl&ablea Mi8balp aylllacH ya n

=/ kabl beNlanac (8.28-

cbwina).

4-la‘nl. To‘8‘n burcbacil “ ) X
ncbburcbakéa o4klr burcbakka v - Y B(X; -y)
yoplsb8an ka*elnts burcbak N
farsbl3™a”™ kalel8a wisball 3l o -l
oUklr burcbakwns koran”™ens/

B(x;y)

o

éeyllacH ya n cl8a= AC kabl 8.29- cbuwna

bel¥lanacH (8.27- cblixwwia).
Ixinyony a burcbak kolan8emsl cleb, B T a ab33x33a3118 Unwig

orcHX Uaaa msbaliig ayllacHya n crea = * kabl bel§anacH (8.28-
cbLuna). Y

2) y = 37 x N TKk8lya. 3113 Mmnk3lya anyldssl xossaka eSa.

1°. 11nté arwlaTtsb 3o0basl 3onlar o‘dal, slytallan 3obas! ex:a
[—1,1] kesraihian isora* /)(31)=/?, E($T1)=[—11].

2°. 3113 loy i TK3lya: barcba xe K lar ucbun

y (—x) = 3w (—x) = —3T X = —>>(X).

3°. 3Tn3 clayny nTk3lya: barcbaxe K larucbun 3t1(x+2n)=3T X
(29— 33w nB ensg Kioblk TM3ba! c3ayn).

4°, x=nn nuglalar, bunéa ne [l 3tnsnte nollam 37x=0

5°. (2nn; n+2kn) 6a 8wmndnw8 alytaH mwsbal, (K+2Kn;
2n+2nn) 6a esa 3tM3nTN alyrallan tandy, bnc3a ne2.
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6°. —”+2nn; M+2n0” kesraga nlnkslya —1 éan 1 S8acba
o‘sad/] binc3a ne 2.

7°. N+ 2Kkn; ~ + 2 «] kesraha nlkslya 1 clan —1 S8acba
karayacll, bir<la ne2.

8°. 5Tnm3 nTtk3lya wucbun nm+2nn u™Xa\k Ta K3TU T
A

nua@@lan, bac3a ne2, y +2nn nustalar esarw 7T T Twlalan
‘boHack, bacla ne2.
9°. 5Tn3 MmKslya x = ~ + 2kn, ne2 Twla\arga 1 %a leng en&

Kama, X =y +2nn, nlalarcla esa —1 Ba laip en& Kioblk

Alyta! sabul afach.

10°. [0;7r) oA Mvnkslya §rarl§l boXiu, [7c27] Gaesa yayauy, bo‘lacil
x=7w, ne2 nuslalar eNlb Tui(alan.

y=%\nx e8n cblny 3TToNa geylad/ (8.30- cblrra).

8.30- cblsta. y=$Tx

3) >>=cmx NTKblya. Ko3tns inTk3lya swiclaél xo&alar&a e8a

1°. y=co$x Tunk8lyanin8 ntné artalartib 3obasl sonlar o‘fl,
ulytallar sobas3x esa [—1;1] kesragan Haora!: B(co$)=A{,
E{co3)=[—1;1].

2°. Ko3tns Juin itk3lya: barcba x*K lar ucbun

Y (—x)= co3 (—x)=co03 x=y (X).



3°. Ko3Tn3 gayH 21 8a lené bo‘1&n gayny Vgnslya: barcbaxe X
lar ucbun co3s(x+29)=coa3n: (24 — Ko31m3w ne eng Kioblk Tnaba*
clayn).

4°, N\ =~+2a9n nuilalar ko3tm3nTte nollan, bunga nez;
co3x=0.

6°. [24n; a+24an] kesralarcla & Tk3lya 1 gan — 1 &acha katayacH,
bitcla ne 2.

7°. [—+24an;2an] kesralarcla iignblya —1 gan 1 8acba o‘sad/|,
bunaa ne 2.

8°. Ko3mn3s ucbun x=2kn, ne2n¥y"\ar rak31ltnt tw*alan,
x=a+2an, ne?2 nustalar esa rTwl 71 17 mlalanclan lbora*.

9°. Ko3tn3 Munkslya x=2an, ne2 nu@larcla 1 8a *en& ensg
Ka«a, x=a+24an, ne2l intalarcla esa — 1 8a len& eng kioblk
Alytal sabnl \\an

10°. Mni3lya srall borls, ~a eha

Monkdlya Sraleél dayauwy, boYacH. x = *(2n + 1), ne 2 nusblar

nwing e8llsb nus*alarkHr.
y=co03x e&n cbl™ ko3Tusolla geyflacH (8.31- chblrra).

2n
1

8.31- cblina. y=cos x.

4) y=1&x Tunk8lya. Tan~en3 Tk$lyanTté azosly xossalant
Kellrarr.

1°. Tan8ens3nT§ atalartsb 3obazl ™+ KIM>n<=2 ko‘nwsbagasl
141



8orlarolan bosbsa barcba basls*y sonlar lo‘planuclan, s~ytaHan
3obazl esa 3on oslclan Lora* bo€lacil

2°. Tan”en3 Coa Jltk3lya: barcba xe B(1%9) lar ncbun 1%(—x)=
=—1%x boYacl.

3°. Tan”™en3 6ayny W 1k3lya, unt8 c3ayn % 8a len8: barcba

xel>(18) lar ucbmn  (x+A)=1& x (K — lanéen8nTé ens K blk
™msba! clayn).

4°, Tan8enswins nollan x=nn, ne?2 falarclan lboral:

5°. ~n, 2+kn”™ ne N oaHicla8l barcba x larmcbun laupers

™m3ba* (1%x> 0); \ *nn>nn" oakc3aly, barcba x lar ucbun
larsen8 rmanfly ({&* < 0) u\ytal sabul dlack, baic3a ne 2.

6°. Tan”ens \ +%n™ ne % oaklarcla o‘sad1
7°. y_\%x 1Tk3lyaTtné ekslretnt sytaHan tay™mc! eTas.

8°. N0; 2N oalkc3a iTk$lya &ak8l sayans, N N oakc3a

esa bolls* xn= nn nus*alar J1Tk3lya §ralw 118 eNlkb nus*alan
boYach, binc3a ne2.
9° x ="M+ *77, ne 2 w>P6in cbl2lalar LUnk3lya sraly 1mé

yelllkal a3tpto i an bodad.
y=1&x e&n cbl211 lar¥erntoVa c3b atalad) (8.32- cblrra).

’ An
8.32- cblrta. y=1&x.
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5) y=cl8x (unk3gya. Kolan8ens {unk3lyarné asosly xosszalant
kellrarwr.

1°. Kol:aneen8nlne awslartb 3obasl kn, ne2 nuilalarclan
lasbsan barcba baslaly 3onlar KO‘plart, a yta/lar 3obasl esa 3on
o‘dlclan \boral boYacH.

2°. KoTarems los itk3lya: barcba x el (cl8) lar ncbun cl§—x)=
=—cl&x boYacH.

3°. Ko*an&en5 iiTk3lya clayny, ntn8 clayn k 8a *ens, barcba
X62)(c1B) lar ncbmn cl&(x+k)=cl%x (K — Kolansensmé en&
lacblk Tmsba! éayncHr).

4°. X = -+ Kn, ne 2 nusalar kolansensm8 nollan boYacH:
cl8x,=0.

5°. *+Kn} ne 2 oraHdlarclaél barcba x lar ncbun

kolarens wmsbal; (c18n:>0), ~~2+nn’ kn oraHala<la esa

kolan8ens3 (c!8x<0) tanly alyral sabul slacH.
6°. Ko*an8ens (kn, kK+nkK), ne2 oalklar<3a karayacH.
7°. y=oX%x Tvnkayatn6 ekslretut s~yrallan tayucl etas.

8°. N 2/ oraHAcla Tvinkslya alt™ aayans, 2 ;7] oraHsga esa

bo™N- x =1n+ 5 I6 ne 2 musalar Mnksrya sralwy, 178 e8LLsb

nus*alan boYacH.

9°. x=kn, ne2 Ne'§‘n cbl2lalar nlnkslya sraluy 778 yervkal
asliplolalan boydacH.

10°. Kolangens Mnikslya o‘r atalawisb sobaglcla cbeSaralart
Ta&an bo4acH.

8.33- cblmacla y=c&x 'mnkslyamns§ SralBl lazYlrlansan. y=c{% x
e&n cbl211 kolarensollh éeyilacH

6) y=3ecx lunk3lya. y=3ecx= -1-- ko‘nusbclaél lmnkslya

3ekans/ unblya (Geyladl
3ekans binkslya snyldegl xoxalar&a eS8a

1°. 3ekan3ms aTtalaTt3b 3obasl x + KN, ne 2 kKo‘nt3b-

daBl sonlarclan bosbsa barcba bas™YY $onlar 1lo‘plarrclan, s~ yralar
3obazl esa [Azec *)=(-«>;—1Ju[1 ;+°°) can Lora! boYacH.
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A3
8.33- cblrta. y=cls x.

2°. 3ekarsuii & Tk$lya: barcba xe [ise ©) lar ncbun sec(—x)=3ec x
‘boHacH

3°. 3ekan3 payHy vnkslya, ntu* gayn 2n & len8 barcba
xe [3ec) lar ncbun 8ec(x+27c)=3ec x (2n — 3ekanswine eng KIclolk
m3bal: clayn).

4°, 3ekans N Tk3lya ar8utenl:nt& blrorla barT slyrallcla nolsa
aylarmmaycH: 3ecx * 0, Yxe [3ec).

5°, 2+~ >N+ 2mn I’ nE AN orandoiiab! barcbax lar ncbuin

3ekanasm3aball 3ecx> 0; [g/o+ 2nn;7 8p + 2nn \ ne 2 oaHlarclasl
barcba x lar ucbun sekans Taniy: secx < 0 dpyraHar gabu! s/laci.

6. 2m\”™+2nn) ,  (* +2nn;n+2knl ne 2 OraHilarcla

3ekan3 *unkslya o‘smychbl.

7°. n+2nn;y +24n 1 +2m\ 2n+2nn"™, ne 2 ora-
Viacla 3ekans 1rmk3lya kataynycblcHr.

8% x=-+7w ne2 *0‘§n cbl2lalar sekan3 Jitkslyawinsg
yerfkal astptO blan boYacH.

8.34- cblmapa y=3ec x iTk3lyawing &all8llazylrlangan.
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8.34- cblrta. y=3ec x.

7) y=cobecx Nwk8lya. y = cosecx = KO ‘nuBbc3aél i TK -
$lya kosekans iiTkslya cafbdl

Kosekans iiTk3lya swicla8l xoxalarSa ea

1°. Kosekan3nte atalaT3ib sobasl x=nn, ne2 Ko‘nmbc3aél
80nlarclan bosbsa barcba basfls*y 80nlar 1o‘plarlc3an, s ytallar
3obas! eza 2?(cosec)=(-"o—1]u[1;+°°) <%n Lora* bo4ac3

2°. Kosekans losa lunk3lya: barcba xeB(cosec) lar ncbun
cozec(—x)=—casec x bodacl.

3°. Kosekans (3ayny lnkslya, nwung c3ayn 2k 8a len8 barcba
xe B (coszec) lar ncbun cosec(x+27c)=cozec x (2n — Ko3eKansnrg
eng lacblk TMsba* c3ayn).

4°. Kosekans iitk3lya arwviellliné biro/la ba 1 #yraHc3a nol&a
aylarmayc3k cosec* ¢ 0, Yx e [ico3sec).

5°. (2nn; K+2an), ne2 oraldlariaél barcba x lar ncbun
Ko3ekan3 Tusbal: cosecx>0; n+2nn; 2n+2kn), ne?2
oraHqlaréaél barcba x lar ucbmn kosekans tTaniy: cosec < O
Alytallar sabu! dllac3l

6°. K +2m\k+2nn  ya (%+2nn,—+240”™, ne 2 oralls-

lacia kozekans [vnkslya o‘3nychic3lr.
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7°. "% N+ 2ienl ya Ty +2km; 2k + 2nn”, ne 2 gal™acha
Ko3ekans rTk3lya kailuaynycblcHr.

8°. X=Mn, ne 2 KO8N cbwslar kozekans LLnk3lyant§ yer/ikal
asrmptoblan bo4acH.

8.35- cblrtaba ;y=cosec x iiTk8lyawné &raiiél TsyMan”~an.

>y
4;

3
2

1

.é'llll}zil"lllll\é'mo llII nlISIZI!é
("1
-4

8.35- cHwna. >>=cobec x.

6. Teskan ln~onotelrlk i Tk8lyalar. Barcba 1n8onotelnk
Wkslyalar (y=$Tx, y=cosx, y=1&x, y=cl&x) (3ayry Wtkslyalar
boY8anlklan wucbun bcWyony {rw,onoTernk fmnkslyatn§ blna
MyTaVYa ar“ntenlld 1E cbekslr ko‘p M\yta™\211 108 kelacH Bu
yeréan, o(r naybaiiiia,, bu lvinkdlyalar&a HOskan boY an Minkslyalar
baTt ~o<x<-H» da ko4 Myralll Nkslyalar boH3bldp Ko‘nnacH.

Truyonoternk Wkslyalar (°o;+00) da tonotlOn etas. x nNT§
bartra basldly urytaHarlla leksbrlayol8an .y=3T/:, [O0>=CO3X,
y=1&X, y=cl&x lvnkslyalar ucbun leskan lvnk3lya Ta\)uii
bo‘lray<3b A&ar 1nuonorelnk Mankslyalarr TonokO nHk ora™Mancla
leksbinlsa, v bobla vlar™a FOskan I7ITK31ya TayLc! bodacH.

Ko‘p ™Mya™M”™ Tunk8lyant& blir glyralld M8 3bu
nTk3lyaTtng§ bosl amT! heyfladl

En& aocicla leskan lrujonoTelnk Mtkslyalar umyWaHarcHr:
y=arc8Tx, y=arccosx, 3™arc”x, ~=arccl8x. ¥3bbun y=3$TXx ya
pnarcsaT X, y=co3 X ya ;y=arccos X, y=\%X ya y=>xa% X, y=c1%Xx ya
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y=arccl8 x Jignklyalar o‘raro bir-bluia le$kan/vnblyalar npeyYaab
Teskan lnesonowielnk nlnkslyalaté Erali™wu cblrsbga leskan

rinkslyalamwé xoxalangan loygpalanHagl.

Teskan lrwonotelnk Lnkslyalamwé xoszalan ya Sralliclan
badlga fl$sacba ta *lmtol kel rartr.

1 ATK3TM3 MTKsitya. y=Arcsr x litkslya xe [—1;1] paamlangan
Ko’p MymYW Tunksxya. Opallla bn ko’p aytall Tvnkslyanlng

Y6 éarto 3 kel8an blna 3boxobcbasl saralags Bu 3boxobcba

Arc3aTx Tk3lyatné b A\srl aeyOanl yam arcat x kabl be\Yanagp
Col&naNyraHan bosb A owa svylaa&l Mrormla bo‘yroba lopiaal:

ATC3TX = arc3rx + 2KK, KeZ2.

3T X ya arc3artx ihmkslyalar o2aro leskan bo4~ar ncbun

3r(arcsrtx)=x, —1<x <1,

arcal@Inx)=x, —J|<x<|

lenS/klar o‘nnH bo‘laal
y=arcstx lunklya “wmy \op xosalar&a eSa.
1°.y=arc3tx LWnk$lyant§ awslamb 3obas!l [—1;1], s ytaHan

lo‘plart kesragan Llora*.

nm
2 -2
2°. y=arc$1x blnkslya [—1;1] kestaga n2nksl2 ya —~ pgan

N 8acba tonolOn (¥Y3agp

3%y =arc3at x lodlmnk3lya: barcba xe [—1; 1] lar ucbun arcart
(—x) = —arca3Tt x boYagp

4°, y=arc$Tx untkslyawing 8rasi§l [—1; 0] ga boll, [0; 1] ma
eza sayans, (0;0) nnaga eSlikBb8a e8a boYaap

IN=arcarx LWnk3lyauns &all&l anyloa8l M vanlgan bin owarl
bo3/ sa&nagb

1) _y=arc3tx pgan x=3T7.y bo‘l8art ucbun Oy o'1* bo‘ylab

3Tm3olga chwlagl ya ~\-Y - \ kesra8a 103 kel&an yoy
aalllaal (8.36- cblrra).

2) y=arc3lnx vnkslyaun8 — | <x < | kesraga 103 kel8an

Srallyl cblrll®, bu Sraiik y=x bl3ekmsa™a 13baran 311Tel:nk
axzlanltlaal.
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y=ATrc 37X ya M=arcanx LUnkslyalarm§ Srabklan 8.36-, 8.37 -
cblmalarc3a {asyllan™an.

2) ATkkO3TM3 NlTblya. g>=Arcco3x unklya xe[—1;1] ce
ardlanéan, ko‘p s’yrall litkslya. Bu hnslyawi> ye [0;11] Y&
TO 3 Kelsan 3boxobcbas! g>=Arccosx vnkslyawns bos gmw/iu
CafbH ya n arccosx kabl teldlanadl y=Arccosx 1n§ bosbsa
Alytallan bosH 4131t  owiaH anyklaél Normmla bo‘ylcha FopdacH

Arccos x =2Kn—arccos X, ?

co3x ya arcco3x mnklyalar o‘raro leskan boY4awl mcHuvn
cos(arcco3x)=x, [|xJ<l; arcco3(cosx)=x, 0<x<Tc len&Klar o‘rTH
‘boacH.
>>=grccos x JITkblya any™adl xossakr™a esa:
1°. >>=arccobx iTk3lya [—1;1] kesrac3a amlan&an bo4lb,
nTtne s yrallan HO‘planu [0;q] kesrac3an ora*.

2°. y=arcco3sx unkslya [—1;1] kesrac3a n2lmksl2 ya n c3an O
&acba TonokO n kKarayac3b

3°. >>=arccos x [vinkslya ncbun arccos (—x)=n — arccosx leng8Hk
o‘nnH boYdacH.

4°, y=arcco3x JITkslyanT§ éranél m*ac3an oYacll ya
by T la nTk3lya &dil ncHun e8lkb nualaszl Harc3a Srallktn 8
3ltrelnya Ttarka?2l Haw boHacH

5° [—1; 0] GantkS1lya &all8l bols, [0; 1] 6a esasayans bodacH.

y=arccosx htkdlyatn8 %ral\% smy~a§l 1kl vl orsaH
Cbl215H ! TKT:
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1) y=arcco3x clan x=co3.y bo4™aw ncbun Oy o”1 bo‘ylab
ko3m3ollla cblflacH ya 0 <~<7 8 103 kel8an yoy &'allbcH
(8.38 - chblsra).

2)y=co3xitblyante O<y<k%a T10 3 kel8an Sraii&[ cbixLLb,
bu 8raiiky = X bIsseklnza8a mbaCarn 317e 1 Tk alanluladi

y=Arccos3sxya y=arcco3s x LLink5lyalamn& Sralllan 8.38-, 8.39-
cbimalarcla lazylrlanSan.

3) ArMan”en3 /11k8lya. y=ATa%x Wnik3lya xe(-°°;-k>0) da

<. n
awslan8an, ko‘p slyrall. Bu Tk3lyatn8 I~2°2"™ aTt08

kel8an 3oxobcbas! y=ArclUx itk3lyanTtE bo3n alsru eyHacH
yaun arc*§ x kabl be/Nanacll. y=AtcX%x *nnk3lyamé bosbsa sol8an

A™ytallan bosb ylsnu owal N yllig*Tortmblan HOpladt
ArcX&x = arclféx +kk, Kke2.

X ya arc*§ x Lnkslyalar oQaro (eskan 6wknyalar bo‘l8ar

ncbun
lé@rcl8x) = x, —O°<x< &

arc\&(x&) = x, ~\<x <\

lenglUar o‘nni/ boYdacH.
y=arcl&x nTtk3slya smyldsgl xos3akr™a esa
1°. y=axcX%x iTk3lya (-00-H*>) oraHd6a atglan8an bo‘Hb, nTn g
Axyrallan v>planu merya an lioral.
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2°. >>=arc!8x/11k8lya (-00;+00) orallaclan2inkslZya (lan ~
Eacba tonolon o‘sacH

3. y=arcl8& Llnblya da KOs iitk3lya: barcba xe(-"~;
+°°) lar ncbun arcls (—x)=—ard”™* boHacll.

4°. p>=arcléx Nk$lyant§ Erari§l 0(0; 0) v ac/lan odack ya
b nuta inicdlya Srall§ 118 e8llsb nus*asl batba Bramkiruy,
S5inuelnya tarka2l bodacH

5°. y=arcl%x Mvinkitya éraiél (—<se0) gabo™, (0-H>°) ga sayans
boHacH N

y=Arc”x {nnkslyanm 8rall§l ncbun Y =+2A;+1)y, Ae 2
10'§'n cbllalar sori2onlal a$liptOlalar bodacH.

y=arcl8x mnkslyawuns bart sralww Ikkl xM wvsmlla cbl213b
TUTKT:

1) y=arc18§ x Gaix=1&y boU8&art ncbun Oy o‘s* bo‘ylab lan8en-
3ol cbiflacH

2) Y=X%x [vnk8lyanlnkE & 10$ ke”™an %rall

cblirllb ya by ~allk y=x bl33ekma”™a 13ba*an 3111e Ne K ak3lan-
(Wb, y=aro@bex i Tk3lya srall®l bos sllinacH.

y=Ald%x ya y=arcl%x iitk3lyalarmm> sralllan 8.40-, 841 -
chunalarcla {asyManan.

4) ArkkoNaneers mnikslya. .y=Arcclax [vnksrya (-00+00) aa
amlangan, ko‘p Alytalll. Bu 1mnk3lyants ye (0;9) 8aT10 3 kean
3boxobcbasl M=Arcclex Tn& bosl A4i3T! cafcH ya n arccl8x
kabl teldamacH y=Arcc*§ X W™ bosbsa sol8an s ytaHan bosb

Iy
&
/~n
2
L] : X
vV ''2 4 b >
2
-2
|

8.40- cHTna. y=Arcl18 x
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8.41- cMsna. y=arc\%x.

A5 owaH anyloa&l formlagan (opHacH:
Arccl8 x = arccl8 x+/ckK, 2.

cl%x ya arccl¥%x lnkslyalar O ‘raro leskan ritkslyalar bo‘l8ar
ncbun cls(@arccl8)=n:, -00<x<-H«, arccl&(cl8x)=x, 0<x<K
len8Hk o‘nnH bo*laH

y=arccl&x Mnkslya anyloa8l xoxalar§a e8a

1°. y =arccl¥%x lvnkslya (-°°; -H») oralljga amalan8an bo’Tb,
ntng atyrtalan lo’plarr (0;n) pgan lboral.

2°. y =arccl$ x Mvnkslya («>; -k») orallqoa n2lmksl12 ya k gan O
8acba Tonoll n karayab

3°. y =arccl8 x vinkslya ncbun arcc!§ (—x)=n—arccl&x lenélk

o’nnll bYaap

4°, y =arccl8 x lmnkslyatn” Sauwl ON0; N nus*agan oYaal ya

B nusta Mnniexya, ~ralvN ncbun e&llbb nuslasl bataa Sraikning
3tTe ll ya Ttarka?2l boYagp

5°. y =arcc*&x Tunkslyant8 Yaul (-<»0) ga dayansd, (0-H=>)
orallqga esa bolla bo’1aal

y = Arcclé&x vnkslyanlné érall8a ncbun y=+kkK, (keT) LLI’8n
cbl2lalar 8on2oTtal azlip*olalar bo’laal.

y =arccl8 x /1tkalyatné 8ra% 1t amylna8l Vpa x umlpa cbl213b
TWUTKT:

1) y=arccl%x pgan x=c1% bo’18aw ncbun Oy oO’s* bo’ylab
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8.42- dRula y =Arcc*§x.

lanSerBiocla cbhiilack (8.42- chblrta).

2) y =cl&x (0 <x <) {rTk8yawuné gaul y = x bi83eklnaga
mbalan 311Telnk ax$lanliHb, .y=arccl:8x [vnkslyanlns
bo3rl nacH.

y =Arcc(8 xya y =arccl?2 x itk8lyalarung ~ralllan 8.42-, 8.43-
clwmalar(la lazylrlangan.

5) le$kan {n§onoTelnk lwk8lyalar oraslla® Tunosabalar:

arcatx = arcco3>l—x2=acl&~~— =arcclé-1* - (0<x <1).
YV\X2 X
arccosx = arcar >3]—x2=ar cr e —=arcclé O<x <.
X x/1-x2
arcr&x = arcsrt -=2«= = arccos =arccl& - (0 <x <+~>).
4 "7 \[j-? *
1 | I
arccl& = arc$r-= =arccoz-====arclg- (0 < x <t+e*),
ATN2 *
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arcsrtx+arcco3x= ", —I1l<x <1l

ara%x + arccl& =], —»

arc3t N1-y2 +yyl\—x2" xy <0 yok!
X +p <1 dg
arcarx+arcaty = 7 arcamN—y2+y —x2

x>0,y >0 ya x2+y2>1 &
——arc3r™ X/l —y2 +y™"\—x2~x <0,y <O

ya x2+y2>1 dg

arcst xM-32+010 =71]. ny>0Oyok
R +y <1
arcatx—arcaty =< AC3T 1—y

x>0 y<Oya x2+y2>1 @&
—A—arcaT™V1 —y2+y™M —x2 x<0;y>0

ya x2+7°2>1 (&
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3lyawune Sralxklannl alobidaalolllicla sblibc chblular bllan cbl2lb,
30‘nera xarakler1 1lllalarcla8l orclralalant ko‘paylinb yokl bo‘Vb,

LLpHNan nnalalar yoréatllla ko‘pay*ta yolabo Utrta Mmnk$lyantg
Bral'Bl cbixMaak

Ba'2l bolla<ba ko‘paylta ya boTinta WTK3lyaTtns Brams™T
IWIC3aE] manHar yorclarlcla bat cbl2i3b 7! TKT:
1) ayyalo ko‘paylra yok! boUtraBa kkuycbl yorc3archl

bankslyalarnm srallklanT cblrlsb benl8an lunk3lyawins Brallsb
W cbw $bT o3onlazbrnlacl;

2) Ikl lvnk3lya ko‘paylta3l yok! bo YT1a 371l sbakl alrtasb-
Hn3blar yoréatlla blva 3odcla lvnkslyasa kelllnsb sulay boY4sa,

KO ‘pay*ta yokl bo UYtra Mnkslyalarnms Eraligl blla rnkslya Sralisl
kabl cbiflacll;

3) asar Mmnk3lyalarms 3nAHBb (0sHE!, claynyli8l ya bokaro
xoxalanclan loyganiza, Mnkdlyalar alSebralk ko‘payltastrg
SraluMNl cbl213b 3ocicHlaac]l

1- / (x) =x+ 1Bx I'vnk3xyartns Erall8lrl c bl rre-
Yecbl3bl. Benlsan Utkslya /, (x)=x ya /2 (x)=1B X NTk3lya-

lar yudneb8ldan iora*. Qaslab /, (x)=x LUnkunyawins sraiis”ii

cblrarciir, 3o'nsra /2(x) = 1%x nnk3lyants xaraklerH nus*a-
laclael x nT1B blr xM dalyrallansa 103 kelsan on3talalanT
fAo‘sbarm2.

*B*=0 lenslatat sanoallanuracHsan, ya‘t X =kKn, Ke 2
mtalarcla benlsan Mvnkslya/ (X)=x koairsbcla bodacH. Benl8an
ninkslya srafg”™wne x=k/, K e 2 nuslalasa 10 3 kel8an Milalan
/(x)=x KO'B‘n cbl2ificda yolacH.

/2(*) = 1& vnk3lya baslaly sonlar L'p La 1178

n
X =—+Kn , Ke 2 nualalarclanbosbuabarcbanustalan<3a

T
amalanean. x = - +kKn , Ke Z ww‘n cbi2lqlar / AX)=X%x ya

/ (X)=xt{&c ntkblyalani'l8 yerlkal aammplolalan bo‘ladH(9.1- cblrta).
2 - nwol./ (x)=x—3 71 x Tvnk3lyanlns srallsT! c bl rTs.
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9.1- cblrta. 1)/ (*)=*+(2) /,(*)=*, (3)/ 2(x)={$x.

YecbllU3sbl. Benl8an ntk3Nya / (X)=n:ya/(;c)=3T x htk3lyalar
aymasllan mora*. Oaslab/ (*)=* iiTk$lyatné Sral'l&lr cblrarrr,
30‘n8ra /(x)=31mmr Mvnk8lyaniné xarakrerll nusalalancle§l Teskan
1sborazl blMan olr8an orcralalan glytallarmg8 / (x)=x inTk3lya
éran™nm mla™a 1o 3 kel8an adialalan slyrallanclan cbelarsblrm
O parr. Crawik cbw3bT 3ocllak3blusb ncbun / (X)=n*&a paallel,
Ikkka yon3archl /{x)=x+\ ya/(x)=x—110'8'n cbwslarr cblrarrr,
cbunk! Binx]<l.

3T1X=0 len&laTtar yanoallarmvMracH™an Xx=kK, ke?2 nuilalaréa
berMan Mmnkslya / (X)=x ko‘nt3bcla bodacH. OeTak, berl8an
Lnkslya §ralw, 118 x=Kn, Ke2 nwilalar™a 7o 3 kel8an Twlalan
/,(n)=n:U ‘é‘n c\wwar yoblb

3Tx=1 *en8larar sanoaHanracHEan X = | +2nK, ke 2
nilalarcla benl8an Minkslya/ (X)=x—\Ko ‘nuBb<3a bodacll. O eTak,
benl8an vi Tk3lya §ra{u 178 bn nralar8a 1o 3 nuylalan/(x)=x—1
lo‘én cbl2lYcla yolac1

3 T x=—11en8larar sancallanfracluan x = —~ + 2rnK, ke 2
nusblarc3a benl8an MNnkslya/(x)=x+1 ko‘nT$M a bo4acll. O eTak,
berfan nk3lya &al8 178 bu nlalar8a 1o 3 nuaralan/(x)=x+1
LW'é'n cbl2ifidayolacH
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9.4- cbwna.

@D 7(x) = y2co$(x - ~)y(2) /,{x) = cobx.

@)/(*) = 51U x + co54 Xy (2)/2(x) = [Bb,CO54 X.

6- nNu3ol. /(x)=co84—s8ll4« nk8lyauns orall§ 11 cblrHLy,.

YecblU$bl. Beran itksgyaTt nsbbu/ (X)=(co8X + 37X)(C0O3X --
—3 T X)=Cc032x Ko‘nw3b8a kelllraniir, 30'n*ra/(x)=co3 2X 1 TK3b
yatn& &maii&llll cblrarwr (9.6- chblrra).

7- 1101/ (x)=x-31nx Mmnk3lyant§ sra&&Illl cbIrTs§.

Yecbl/sbl. Benl8an (Mnkaya /(x)=x ya/(x)=31nx lvnislyalar
Ko ‘paylrazklan ftorar. Ko ‘paylrasa kH-uychl yorclatchlY | (x)=xya
/2AX)=%$T x Tvnkalyalanun& ~ralll anT 3blrbc cbRAN\AY yor6artllla
cblraniir.
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(1) /(X)=C084X—3LWW4X, (2) / |(x)=CO52T.

Kaysbankl, /2(x)=8llNx clayny lvnkslya bo‘Mb, ntnsg
x=nnx=]+2nn, Xx=—*+2n11, ne 2 xarakler nuilala-
Ncla, 710 3 ray™bc3a, 0,1 ya—1dlyta llanu uzbm\ u\LW1 BrncMan,
/(x)=x31 x [vnkSlyang galul Ox o‘atl x=kn, ne2 wYa\a6a
ke3lb oYacrll, lkktcblclan, ntn% &arl x=kn, x ="+ 2nn,

ne 2 nwilalarclaesa, 710 3 rayl3bcla, y =x yay =—x 10™'n cblrlg-

larga vinnacl.
/(X)=X3TX Mnkslya boYanr*c3an, nnt™ 8ralwtl Ox

o‘aTn& tm3sbal! (MO) Alsricla cbl2i3b ye*arll( 9.7- cblrta).
8- UWhbol /(x) =~  Tvnkblyaniné éralwyrl cblrTs.

YecblU3sbl. Bertan W nk3lya/(x)=1nx, /2(*) =~ yoréartchl
Ntk3lyalar ko‘paylrazlclan [borax.

QasVab, Ta ‘Ilnt bo¥ran /{(x)=1nx ya /2(*) =~ N1k3lya-

Inn
larnTt§ érall8iNl cblrarrnr. Kaysbankl, benl8an /(x) = —

MmnkSlyaning ~raii™ (1; 0) wraéa abxlSealar ok it keslll oYacH.

x=2, x=eyax=3 alyravarcla/ (x) = lnxya /2(x) = © Atk3lyalarnis

odnalalannl ko'payWrarwir. Benl8an lunkslya (0-H>°) oraHic3a
aurlan8an. Punislya a TaKT3H 30Ma3iné chefaralanclaii tk3lyamé
HTLU k alyrallnl blsoblayrrnr:
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9.7-chwna. )y - x$7x, 2y =37T%x, y=x, By =-x.

9.8-cbwna. (1) /(x) = 1nx/x, (2) /{(X) = 1nx, (3) /2(x) = 1/x.

Nt /(x)y="mMtTs — =-0°, NT/(X)=NT— =0
X-+0+0 X-*0+0 X R X->+%° X
(9.8- cblxTa).
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Mu8lau/l yecblsb ncbun nwollar

Punkblyalarlng 8raiviklanTt cblrt%:

I./ (X)=x +co3 Xx. 2./ (x)=x +c18§x. 3./ (X)= l+te~x.
4. /(X)) =x — 7. 5./ (X)=x—co3x. 6./ (X)=x2+2x.
7./(X)=arc*& *+2*, 8./ (X)=x-N&Xx.

9. /(Xx)=x2—Xx6. o ./ (x)=3x+3.~X

Il. /7 (X)=x—arc3xnx. 12./7(x)=]x—2]+|x—3].

13./(x)=x -CO5X. 14./ (x)=e“x*8LU X.

15. /(X) ~th- 16./(X)—x¢- ex

17./ (X)=x Inx. 18./ (X)=$TX—C03-X.

19./(x)=1nx—1m3.  20./(x) =

21. /(x) =~ . 22 /(x)=1+x+te\
23./(x)=xH-3T X

M 13~ yecbl8b ncbmn benl8an t18ollarnug Mayoblan

1- cbiIrta.
W™ =x+co3x, Q) y2= (3 ¥3 = cosx
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M>-, =< + AEX, (2) y2 = X, (3) >3 = c18*.
o\

Dy, =1+e\ )y =e™ 3 ¥=1



4- cbwna.
Qy, =x- 2/n, @ y2=2/x, 3) y} =x.

5- cbwna.
(DM = x —co3x, (2) y2 = —cosx, (3) y3 =x.
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(VT = 8deX+T% () h= 10X, () h=






8- cbluna.

()™ =x=18xx, (2 y=18x, Q) y =x

9- cbuwna.
1>y1=2- N
() =-x6, (3 y3=x2.
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14- cbwna.

(O™, = e~x5T x, (2)y2 = e~x, (b)yb = $w x.

-1<H
15- cbirwa.
O)* =X.
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16- chwna. ())at = xe x37x, (Qy2~e x, ("3 = x.

17.

17- cblrta. (1)~ =x1nx, (2)y2 - 1nx, (3)y3 = x.

171



18- cblirta.

(D" = SIrR4X-ABX (2)" = 5reX )\2 = —OR*.

10. n

19- cblirra.
O>! =Inx —1In3, (2)y2=1nx, (3) yb=1n3.
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Ly =-4_, (2)y2=wmn 1x, (1) Y3 = *-
1 510X

21- cbwna.
() al=re™ |, (2).y2=arch*> Q) Yb~X 'm
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22- cMana. y= l+x+ex
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23- cbwina.

1)y =x+3T x, 2) y =x +1 (3) V=x—1 (4)y =$T x.
10-8. PILK81YA CKAMKbALLI M ABMA8S8HTLL 18H

1. Craiklarw abs&$3aiar o+41 bo‘ylab paraHe! ko‘cblns
(B W3b). y=/{x) Tvnk3lyanlnE Era/ls1 benl8an boU3T. A8ar
a>0(a<0) boYza, y=/(x—a) mnk3lyanTté éralis1 y=/(X)
Mnkayan:iné 8rafd8li Ox o‘a bo4/ab o'n”™a (cbap&a) |a | blrMkka
Ko‘cbT3b nalyasllla bo3W sllnac (10.1- cblrTa). Maszalan: 1)

y =y/X—2 Twnk3lyanllé ~raH”T1 cblz2:3béan olcln, y =y[Xx
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Mnk3lya &ralnuin cbirll, $o'nSra Sraiik 2 birllkka o‘nga kotcblnlacH
(10.2 -cblrTa). 2) y=1082x+3) mnk5lyants ~rai™T cbl21$b
ncbun ayyalo y=\o%X N Tk3iya SralE: cbirllb, 30'n”~ra ~raiik —3
birHk cHap8a ko‘cbinlacH (10.3- cbirTa).

2. CrafklarT oriiwablar o+4:1 bo‘ylab parallel ko‘cblng
(8LLLLUSL). A8ar b>0 (KO) boUza, y=/(x)+b Mnk$yanT§ Braisi
y=/(X) TunkayanTz éra%lw Oy o‘a bo‘ylab W\ bIrHK yuson&a
(pa3l8a) parallel ko‘cbin3bclan bosll boYacH (10.4- cblirTa).
Mazalan: 1) y(x)= =3%—1Tvnk3lya ~raii”bl cblz213b ncbun ayyalo
y>x=3* iTkS1ya éraly! cbirllb, 30‘néra &raiik bir bIrHk pazl8a parallel
ko‘cbinlacH (10.5- cbirTa). 2) y=x2+2 [Mnk3iya ~“rain*T cblz213b
ucbmn ayyalo yx=x2Imnksiya ~raii™ cblrllb, so‘nra bu &ramkr
1KK1 bIrHK yusorwa ko‘cblrartx (10.6- cblirTta).

102- cbwna. (1) y =y[Xx, )y =y/*—2.
& -4 -’ N —ey —

103-cbwna. (1) y = 10&2 X\ (2) y = 1082(* + 3).
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104~ cbwna.
1) Y =Ax), (2) ¥ =/[4x) +b9b< 0O,
@)y =/{x) +b, b>0

3. 6raiklarw absgsigsalar bo”ykba cbo‘H8b (8ithgb). AN
a>1 (0<n<l) boYza, y=/(ax) Munk$yaning Eran”™ Y=/(x)
Mnk$iyanT& 8ral8lw Ox o‘sga wsba@n a wana(™ Talla)

clo ‘21511 B1dh11) nalyaBkla bo3ll boYacH (10.7- cblrTa). Masakn:
1) y=1ao%2x nTk51lyawiné Sran&Tt cbw3sb mclwn ayyalo ~=108yc
MTKwya 8raii8llh cb.wb, 8o'nuyra &raiikt Oy o‘uua T3ba™an 2 Tarla
5Vvar™2, nalyac3a *alab ullln™an “rank bosll bodack (10.8- cbwina);
2) y =sill]| "ukstyawin8 Eralnéilll cblnsb ncbun ayyalo _y,=3wn’
Mnksiya éraBf, cbIrllb, so‘mra bu érankt Ot o™ a T3balan 3
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10.7- cblirTa.

1) y=AX\  (2) y=/(ax), O<a<l,y=/(ax), a>1

waia cHo*21811 na™yasllla 1alab slllwan 8rank Hosl boYdacH (10.9-
cbirTa).

4. Crallann orcHnablar o‘dl bo‘ylab cbo”3b A&ar
a>1 (O<a<l) bo‘lea, y=a/{x) lNwlkslyant8 srafls1 y=/(Xx)
N\11Blyauré sralw, i Oy o'asa T13balan a ta/la(™ Talla)

clio‘ 21 (s15h3b) ma™Myasllla bo3 boYacH (10.10- cblrta). Masalan:
1) y=2>3 TKs1ya ©rait™mii cM21311c3an olchu y™=x" nTk31lya &rali&lll
cblitib, 50'néra Eralllat! 3 Talla Oy o”ua wa3balan cko”™3b Kerak

(10.11- cbirTa). 2) y ="4* iATk3lyaTné &raliE T1 cbl213b ncbmn
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108~ cbwoa. YA (2) y2\os2X

YA

109- cbinwa. (1) y =50  (Q)y =3TX.

a\"alo y}=4ThTtk$lya &dul cbirllb, 30'n”ra Srallkw 2 rmana Oy
0N a w$balan sia1s11 Kerak (10.12- cblrTa).

5. Crallart abfhissalar whbalan 3unTeblk ko‘cbibll
Y=—/{x) NTtKsiyawn8 &dAufl y=/(x) nTK3wya ~ra/u Ox o gga
T3ba&T 3HNTelnK ak3&nunab nalllasl/la bozy ~\ygo\ (10.13-cbLuna).
Mazalan: 1) y=—x2Imnk3lyatné Sraigllil cbiusb ncbun ayyalo fz—X
&Tk5lya SralwlTt cbwb, 30‘n8ra OXx 0‘CN& T3blan sl Teink
axzlanlnb, y =—x2iTkayanTé 2 ral1&1b08*1 (1014~ cblrTa).
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10.10- cbrana. (1) y1-7{x); (2) y2=2/(x); (3) 38="/(X);

10.11- cbwna. (1) ¥)=x3 y=33



(r

10.13- cbirta. (1) y*4x); (2) y=—AX).

1014~ chirwa. (1) =X, (2) y=—2

6. Crallarw or<Hw@'a o‘ui8a T18balan siwuweink Ko‘cbin5sb.
Y=/(—x) Wrrk5lyawné Sraliul y E=/{X) i TKsya Srad8liu Oy o™a
wasbaCan sirwnelmnk axk8larr 31l ralya3icla bos3 sllinacH (10.15-
cblrTa). Masalan, 1) y=1081—x) flwkswyanTt8 BraOAr
ucbun, ayyaloy = \ &Tk3lya “~ralls! cbinMb, 30'n“ra Oy o‘asa
LLI8balan eiTw e1nK ak3lanltb, y=\o%J—x) Wnnislya Sraliul liosm
Alllnalll (10.16- cbirTa).
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Mu$las yecbl3b ncHun nwoHar

Punk3lyalarwn& ravklant clwTs.

3.

5.

Ax)= +3
/(X) =co8(x —N).
/(x) =C03~.

/(x) =1éy.
/(X)=co33x.

/(X)=3x4

2. /(X) =37(X +7%*).
4. / (xX)=10B3(x—6).
6 ./(x)=3T13X.

8. [1x) =18(~ +1).
10. /(X)=2*§ x.

12. O x)=2(x-2)2.



13. /(x) =|x 2 14. /(x) ="8T1(x--).

15. /(x) ="co$(2n:+|). 16. Ax)=2*~\

17. /{x) = Fe2x T 18. /(*)=2-4

19. /(x) =—81n@Bx +~). 20. /(xX)=n:2-4.

21. O x)=#"e=3. 22. /(Aa)="x+ 2.

23. /(X)=1n(x—2). 24. /(*) =127+ 2,

25. /(*)=-4*-3. 26. /(X)=-2co5(x+ p.
r |

Mn8~WM yecblsb ncbmn benl8an 1ll$ollarmm8 Jayoblan

1

2-cMxTa. (1) N =$71X, (2) Y2=5T"%+")-



3-cblrwa. jy, = C03 X—" (1), y2 =COBX (2).



3'X

6- cbkwa.
y~$73x (1).. y2=$\nx (2).

8- cbwna. + N Y*- 18- (2)



9- cblrraa.  y,=co53x (1), y2=003t (2).



19 \7 ar; *
02 oy, € @
NA—Hr- vy (-
4
(3

19- cbirta. A\ =-37(3X% +-5(1), y2 =- 3T bx (2),
Y3 =37 3X (3), y4 =3T X (4).

20.

20- cblrta. y=x2+4 (1), (3]



22.

21- cbiraa (1) yx=3/-X-3, (2) y2 = 31*-

22- cblrwa.

(1) Y[ =5/T" +2,

) y2 =5/1" (2).



24~ cblana.

y, ="2~x+2(1), 2=52 X (2)=

n - 27%(3).
25- cblrTa.
Y, =-4* - 3(1), 2=-4* (2)
=4x (3).
26- cblrTa.

W =-2co$(x+"(1),
y2 = 2coBX (2), yr =co3x (3).



11-8 C1PEKBO1J/1K PLUK81YAL1JIK YA UIAVMHIIMC
CKAVMK1AK1

1. (AperboHk lvnksSlyalar.
1) (NiperboHk 8uwm8 Minkbiyas:. '

1= At =X Wmslya dperboHk 3TU3 clefBcH ya 1 8b x

Kabl Fel<nlaed+t

ex—e~X
o

CHperbollk 3113 gnylcla~ X08zalar8a e8a:

1°. >>=3Hx NTk3lya (-00,~"») uHeryallla atslan8an boTlb,
nwng swywawvar K4mart (00,0,

2°. y =$bx lunk$lya o‘r anlalawsH 5oMasicla M21mksl2 ya
Tonolon o‘3nychl.

3. >xzb X 104 [MMKSlya: barcba xe (-00,~«0) lar ncvn sb (—x)=
=— 3b X bo*lad1

4°. 0(0; 0) nug*a Munkawya Sralwy! vcbmn e8lUsb Mulabl ya
51T1Telnya Tarkaz: boYacll.

y-$\yx [unk5lya &ral&8a O (0; 0) clan oY&an mnnTanT&

Ox oap bllan {a3lki1 ulln™an burcbas: * 8a ren8. Punk3lya 8Sraln
ablTtpKra8a e€a eTas. sb X N'Mnk3lyanTté o‘r arnalarsH 3o a3TTB
cbeMara nuLpaian”as: 0:128ansbl 4 nyieascba boldacH:

BX ¢ X < K
NT——— =+=vya IT 5 (e9]

x>k 2
CHperbolk 3Tn3tné &aliu cbirsbe™a &ralllar nsMa anl Teiik
arallar Tayrms”~an loyclalaisb Tauzac3éa Tuyolls bodad/ (9- §,1,4
-banclar™a 51.). Ayyalo exya e=x ilnkslyalart§ &radklan cblrflacH.
30;n8ra b ~ralllarw blr-biuclan aywb, Hogl bo*18n &ralliud 2 walla
sifhsl1 kerak. Nelyacla izian&an &raiik Vios/l sllinacH (11.1- cbuina).
2) CHperbolk Ko3wwun3.
X X
2- (@‘nl. -y- J1Tk3iya &perboHK Ko3Tn3 <3b asarad] ya
ncl x kabl beléllanacH: AN



11.1- cbwna. y =8bx.

CHperbouk K03Tn3 Anyiaas: xob5alar8a eSa.

1°. ;y=cbn: nTk3lya (-00+<) ga awslau>an b<MTb, Mwng
Ylyta*lan !o‘plaru [1;+<»).

2°. y =cbx WTKk3lya o‘r awdlawsb 3obaskla urluksl?2 bo‘Ub,
(0;-H») oraHgpia o‘3unychl, (== 0) pa e3a KatayuycblcHr.

3. y=cbxmii Tmnkslya; ya‘'t barcba xe(—~—+00) lar ncbun
cb (—x)=cb * boYacH.

4°, (0; 1) Tw\.ay =cb i vnk3lyawmé rw TTn T nmdazg boYacH.

y=cbXx lunk3awyanT8 érale asiTploia8a e8a eTas. “=cbx
Mnk3lyanln2 o‘r awslaTt3b 30ba3TT” cbe8ara nwdlalan<3a
0‘28ansbl unyi(@a&icba boYacH:

HT =+m

XA 2
>>=cb/T. Mnk3lyanTt8 éralwT: cbir'sbiia bat MnNk3lyant&
Brallan mn3/léa anlTeiik atallar TaY 2u3:<3n loyclalarlacH (11.2-
cblrra).
3) CsaperboHk *angens. .
X X
3- *a'nl. " TKawya &perbolik LWuwens cleb alalad1ya w

ex+e X
1bx kabl beléHaracl:



CHperbolk lairem wylcla&l xoz3alar§a e8a:

1°. y=x\\x vnk$iya (-00>-H») <A awslan&an bo‘Ub,.mwn8
fhywaunan lo‘plart [—1;1].

2. y =l x ntk$lya o‘r amlarvsll 30basiia W |uksi2 bo'Hb, (-*»,
+~) otalllga (Y3mycbl JSlTk3lya bo‘lall

3% y=Xbx l1lod NTk3lya, yalu barclla xe (<*>+c) lar ucbun
1b (—x) =—1Mx boYacl.

4°, 0(0; 0) Twla Minkslya %@L\ nclwn 1T T e 1nya Tarkarn
ya eBlL3N nunsaia3 boYacl.

5. y =1 Xo'%‘n cbit.u\at Lnk3lya 8ralie: ucbun 8onronlal
asxTproblar boYacH, ya‘r AI"; Tm Ux=1, ,EEJGD 1bx =—1

y = Xbx unkayamuE &ranult clwsbc3a nnT§ yusonclag&l
xo33alanclan ya ~rallart boYlsb waulic3dan (9- §, 2- ban™a )
foclalanilacll (11.3- cblirTa).

4) CniperboHk kolanSens.

4 1anPNS=x NTK34ya dperbolik blan~ens cleb alalad ye
1 c!b x Kabl e1811amadl

Clperbollk ko™ar’en3 samyl6a8l xoszalarga eSa:

1. y = cX\\x 'mnk3lyatné artalar3ll sobas: Aclb)=(->,0)
n(0,+°), alyrallar lo'plart AcIH=-<>—1M(1,-H>).
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11.3- cbwna. >>=iAt.

2°. y = cXbx 104 vnkaya, ya‘lu barcba xe [, c/1) larncbun c

(—x)=—C¢*H x boYacH.
3. y==*1 10'8'n b1214lar inTkS51lya éraits: ncHuN 8o nzon*al

asltplolalar boYacH, ya't HT = =

4°. y =clbx JItkblya nol8 aylantaycH, x=0 HO‘8'n cbl214
ex+e~x

nnTt8 umcHun yelllka! a$lmptOCa boYacH, ya't ]1T ~xX~"x =-+D»

> c*b X J1Tksiyamlk Brallst Hat IH x Mmnk51lyanT8 éraiies

kabl cbwlacll (11.4- cblrTa).
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Cnperbolk Mink3lyalar oraslla smylllaé! Tunosaballar o‘rwrl:

cb2x—3b2x=1 3b2 Xx=23b X cb x.
3b(x+ y)=%$b x cby + cbx Hly, cb2 x=cb2x+3b2x,

cb(x+3™N)=cbxcby +3b x3by,

2. Teskan ~perbolk Mvnkslyakr. 1) Teskan 8SlperboHk 8Tn8.

Teskan Jhnk3iyatn§ Tayy*uclls: ViL\IP\ leoreta8a azo3an, X =3by
Mnkslyaéa (-oc™00) ¢A 0‘anYcbl ya m2Ivk812 boY&an leskarn
MnkayaT aralasb TU TKT. Bu Mmnk3iya le3kan ~perboHk 81n8
Cafkcll ya n Arsb kabl be™ManacH. Bu Tmnkslyatr anallllk
Ko'nw3bc3a Moéalasb mcbun

x=" - yok! e—2xey—\=0

lenélarat yecblb, y =1n(X £a/x2 +1) mtOparwr (1o8anlT Hl&15]

adlic3a Tu3ba* Vocla bo3ll bodH3bl ucbmn «+» 13borat ob3b zarur).
8bunc3ay sLlb,

Arsb x =1nX +>A2+1).

Te3kan ~perboHkK 3113 ANy1C3s:1 xoz3alar&a e&a:

1°. y=Ar3bx iilnk3lyanlnkE awslawsb 3oba3l 2) (Arsb x)=
=— (-00, +&), alyual;lar KOWlarl OAr3b X)=(-«=>,+o).

2°.y =Ar3b x 02 awA3aL3b 3obasla mrinal? ya o‘3nychl Ninkslya.

3°. y =Ar3b x Xou, lN'mnk3lya, ya‘ll barcba xe lar ncbun
r. N~ m, e —FF
Arsb(—x) = 1r|I—x +/R+1=1In— 1= =—Ar3bx
! XHWC+HL

4°. O (0;0) nwra iTk3wyanT§ éralllh ucbmn 3TTernya tarkaz:
ya e3b nunslas! boYacH.

5°.y =Ar3b x {nnk3wyatnE Eralls: 11 .5-cblrrac3an rnora*.

y =Ar3b X iiTk33yaTi* &mal\%hl a3rptOCa&a efa eTas.

2) Te3kan NperboHK Ko3Tn3. X =cb y Tk31lya O<y<+<» 3 0‘31ycl
bo‘Vb, Alyrallan 1o0'plart 1<x<-H» c3an AxsayHr. Te3kan AxnkK3xyarné

jle ]



115- cbixTa.

way|uc/is: N [ga& {eoreta™a azoszan, i 1<x< <-+» clao‘anychbl

ya 1122 bo*18an 1e3kan Tk3lya Tay)ucl boYacll. Bu iTk3lya wkan

&perbolik Ko3Tn3 ieylacH yay =Arcb x ko'nT3bl a yor/ladA. 1135
y -y '

X =~~2~7 laRlara™ Yecblb, y =1nX +y/x2—1) (buncla 1<x)

w ko3l uMatn. (Bu_yercla «=+» 13bora ollnacH). 3buniiay ulllb
Arcb x =l x +y/x2—1) (11.6- cblrTta). >>=Arcllx [vnk3lya
AnyKias1 X033aKr™a e8a:

1°. y =Arcb 1vnk3lyatn& ar™at3b 3011a311) (Arcb)=[ 1+>),
Ylytallar HO‘plarw AOArch)=("»,-H*>).

2°. y =Arcb x Kx] tk3lya: V* e /)(Arcb) larncbun Arcb (—x)=
=—Arcb x.

3°. ==ArcH x lmnk3lya Eralis1 ucbmn O(0; O) Twra 3irnrteinya
Tarkar! bo‘Hb, 1 o‘r naybaHaa eéllsb Mil*as: baT boYacH.

4°. y=Arcbx Wnk&ya a3lrplola8a eSa eTas.

5%y =Arcb x JITk3wyaTnB srallé: 11.6- cblrtaiia 1abYylrlangan.

3) Te3kan ~perboHk *an8en8. y=1bx 8a reskan Mnk3iya
1e3kan ~perboHk lan8ens eyHacH ya ny =Arn X kabl belsManacH.

Yunponc3a ko‘rsalll8ai8a o'x3basll ataHar nadpsMa
AJlb X =" 1n (x <2
ekanH” Top/adl.



11.6- cblrwa.

Teskan ~perboHk lan8ens auyiclas1 xoxalar&a e8a:

1°. y=ArXbx rnblyanws awsalawsb 30ba3 JAnb)=(—1;1),
A’yrallar KO‘plart JANb)=(-<»,=+Z3

2°. y=ArXbx KOs nTkK31ya: barcba xe 2)(Anb) lar ucbun
Anb (—x)=—Anbx.

3. y=Ax1Vix vnkaya (—1; 1) cla o‘3nycbl ya v2lnal2.

4°, (0;0) mnula >>=Anbx TK3lya ucbun 3tTell ya
Tarkaz: boYlb, o2 nayballéa e™l3b nmalasl baTt boYacH.

5°. 3>=Anbx bink3lya x=*+1 yeTkal azltplOlalarSa e8a.

6°. .y=Anbx lvnk3lyant& éralls: 11.7- cblrtagan Lloral.

4) Teskan perbolk ko™anens. y =clb 1 8a (e3kan Mnk3swya

1eskan #/perboHk kolan&en$ ckyllacH ya y =Arclb x kabl belanacl.
11MN8 anallllk Tracsesl

Arcld x - 21n Ix Py

koMri3baa HopllacH.

Teskan "perbolk ko™anen3 smylcla8l xossalar8a efa:

le y=Arclbx blnk3lyant8 atalat3b 3oba3l AArclb)=(-";
—1) n(1;4<>’), alyrarlar O‘plart E (Arcrb)=(-<w»)+o0) clan Lloral.

2°. y =Arclb x KOs (rTk3lya: barcba x, —x e B (Arc(b) larucbun
Arclb (—x)=Arc!b x.

3.y =Arclld x NTk5lya Yx e (—<—1) ncbun 0 clan &acba

TonolOn kartaywuychl, ¥Yxe (1;+*) ucbun -+ ihan O 8acba
TonolOn kKatayuychbl.

4°. y =Arcl:bx blnkaxya e8ll3b nus*alariia e8a etas.
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11.8- cblrua.

5°. y =ATl 1l x Mvnblya ncbmnn x=1 yerlVikal asiinploblar, y =0
e$a 8orl2otal abSliplola cbi21galan boYacH.

6°. y =Arcl1H x 'vmnkslyarmlné éralls: 11.8- cblrtaéa LUBYLLaran.

CUperboHk ya leskan &perbollk 1unk8lyalarun8 8rafdklanT
1ablM s/lrsb maryazlcla smyklaBl xmlo$aSa keHBb Tu TKT: leskan
&perbolk/vnblyalarf1M8%r(ch%T nlar$a 103 $1perbolk/mnk3lyalar
8ra/'klant AxOy burchak blszeklnszaswa T3bllan 3wTtelnk

ak3lanMn3k nalyasllla bo3/ glBA TU TKT.
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Teskan 8lperbollk i Tk3iwyaiariun& ~=ArciiX (area-3tms),
>"=Arcl1x (area-ko3tu3s), y =Arlb x (area-lan&en3), y=ATclbx
(area—kolan8en5) belélaunblcla8l «Ar» area (yura) 30°21clan keHb
cblasan, cbunk! area— Mvimslyalar §eoTte(nk ~1lac an SiperboHk
3eklUr yna:1h Vocla elacH.

12-8 AbCEBKAX PLUK81YABALUYEUYC CKAMKbAM

Bun para8ralcla bmlvn ranona! (ko‘phac!), kasr ralstonal,
irra*stonar Mnk$lyalanun8 Srallklan saralacH.

1. Bunn ra@ional Mnk$lyalarmwg &rall8b

nturwy Kolcla bullln ralsonal vnk3lya y =aoXrH-alxr-'+...
+an-\X+an Ko‘mi3H1a bodacd/l, baicla n — bullln Tn3bal! 3on, ag
Nb..., an— basd1y o‘22artab 3onlar. En& 3ocllla bullln ra*sonal
vnkslyalar: o'r*arta3 (n=0), \o'%'n\ proporstonalllk (/7=1, a]|=0)
ya c\w\\ itk3lyalar (n=1) bl3oblanacH.

0 ‘28arta5 ATk3ya bl\ga tald30 Ta’ 'lurol 8- § cla kellln]8an
€.

1) To‘8'n propor3tonalllk. To%hn proporstonalllk cleb, y=k
forrmla bHan benl8an lvnk3iwya8a aylllad/, bu yercla k*0O; K 30n
propor3tonalllk koe$)13\yen eyllacl.

V=Kkx NTK3lya anyiClas1 x033aKkr"a e&a:

1°. Pllmk3lyanlné atalaTt3b 3obask ></)=No.

2°. Punk3lyant& o”an3b 3oba3l: E(/)=4].

3.y =KX — ros nTk3lya:/ (—X)=K (—X)=—kX =—/ (X).

4°. K =0 clao*3ad/l, k<O claesa kaTayacH.

y=kx\0‘§;n propor3lonalllknlng 8ralls: koorcnalalar bosbliian
oYnychbl cbR1sclan ora* (12.1- cblrTta).

4 Qy /
N /O
\

\!
/

121- durTa.
(1) y=kx(k=0), (2) y —kx (k<0)



2) CKuwyH Awiksitya. y=kXx + b (b1 yern3a K\ bb — buutiixy 3onlar)
Ko‘nT3bcla benl8an bink3iya cbilw/vnk3rya (eyad 1 Xn3n3ziy bolcla,
J1=0 boUY3a, y =b 0‘28arTa3 Aank3iya bosl boYacH.

A&ar "=0 boUsa, y=kx H0‘8'n propor3tonalllk bo3l boYacH.

y=kX+b (K*0, bh0) cblz16 iNTK3xya smylllag! xo33alaréa eda:

1°. Punk3lyatn8 atsalart3b 3obask 2)(/)=/?1

2°. Punk3iyanT8 o0‘28ansb 3oba3k E(/)=H1

3. Punksrya Oa baTt eTas, baT eTas.
4°, Punk3xya k=0 boYanc3a o0'3acl, k<O bo48arcla e3a katayacH.
y= KX+ bcbl2igH Tvnkslyawné t0‘&'n cbTyiian Llora*.

blTné 8raly y =kx MNnk3lyamnu> éraii§li orcHnalalar o‘sl bo‘ylab
b bIrHK 3¢plLI3b naiyaziaa bo3M slllnacl. y =kxX ya y =KX+ b
rlnkslyalarmé &raiiklan o‘raro paallel Xo'&n cbl21slar boYacH.
Cbl2:19H Viank3lyamn§ &ralk T 1 yasasb ucbun Miksiya ~ral i, TTe
koorcHnaw o‘alan bllan ke3l3blsb nug*alanTt HOpl3b yelarH. Bu
&raviknTz koorcHnala okalan bllan ke518bkb nus*alan (—pO)ya

©O”>) boYacH (12.2- a, b cbl2Talar).

12.2- cblxTa.

a) (1) y=kx+b, b>0, KO, b) (1) y=kx+b, KO, k=>0.
(2) y=Kkx+b, b>0, K=0. (2) y=Kkx+b, KO, KO.

3) Kyaiira* nnks”ya (kyaiira! ucbbac!) wng arad”
Ta’nl. Paratelrlan a*O b ya ¢ UaAlAly 3ol lar boy™an

y=ax2+bx+c (O
Ko‘nwabcla8l rTk3lya Neaclral mcac! yok: kuyagra! /vink$lya

vieyWac.
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Atayo*.cla (1) 3Hallla Voclalanacluan M'inkstonal boéYatsblar
nar ko‘p mucbrayci .

Mazalan, yO (T/3) bosblan8Ycb lerkcla (exkl5 o‘2&armycban
Haraxa! allayo”™an x3TTn8 oY8an yo'H 5 (w) yw1 X(3) nT**
nkBlyasl 3Maréa

v=v +%

ko‘nT3bcla roclalaredl, buncla a — lexis 0‘2saruycban MarakalnTs
1e21am18bl.
KyaéraT ncbWaétné o4§ O ToTw wusbbn Ko'mMT3M a

Wocblaynur:
2 2

~T) +Cc =
2a dar 4;|)

+El'_2)_E__4£—0x+_bLQ_%)
2a g T tR) iy

y =a(x2+;x) +c =a(x2+2x

=4 +c=,ci(x

Buncla B=b2—4ac weclral: ncHHamnt cHsakntranll (3eyHacH.
Bu NTKswyawn§ &dl patbola cleb alaluychl e&n cblzifclan nora*.
Kyaéral Mankslyatn& ~ralVEn! cblzizMa "M\ xozsalarclar)
loyclalarlac:

1°. Kyaclra* N1Tk3lyanTt8 atalat3H 3oHasl: O(y)=K1

2°. Kyaclral ntk3lyant8 o”~an3b 8oHml:

a >0 boYranvia E (/) =[n+>)
a <0 boY&an6a E (/) = n=
3°. Kyaclral iiTk3lya Har bir xe ] da v2inal2.
4°. Kyaclral nTk3iya lasal bllMla xo ~ ~ ~  krllk nuara™a e8a.
Punksiyanine x=x0 <38l alytan Yo Ea *en& M (x0M)
nusila parabolatn8 wcblcr.

5°. A8ar a=>0 boY3a, [vnk3lya XO=—~ nud*aclartrTnTea
e8a bo‘Hb, (—=»; X0 cla kataymychbl, (xQ-+) cla oBuycblcHr,
Oa ~raHKT Mbclaloychl e8n cbl214 aayansa bo4acH.

6°. A&ar a <O boUsa, MMnk3lya XO=—~ mlaclaTak31lTuTéa

ea ya (-<»xQ cla o‘snycbl, (xQ-H> (Ba katayuycblcHr, (~°+°)
cla~raHkrl1lMoc3aloycbl e8n cbirls bo™a boYacH.
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7°. b* 0 bo‘l18cla kyaclral nTk3lya los baT, Wi Haw eTas,
=0 bo48an<3a e3a n Minkdlyaclan mora*.

8. Kyaclral LUnk&yarvnE sraii™ orclralalar o‘aHm cblTo y (0)=c
nus*acla kesll oYacH, aks51$alar ot esa HaTtTa yaul Haw ke$lb
oYayerTaycll.

Bunina snylllas: boldar bIYH3bl T TKT:

1) B<O boY&ancla Srallk am351565alar o‘awl kesll oYTaycW;

2) >=0 bo‘1&la &rallk X0 =—~ nusaia atx155alar o'aNa
mnnack;

3)/»0 bocl8ncla &ralk ab3bl5$alar o‘aTr X]2=~""N-
nusg*alarcla kesla oYacH.

o y b C
9°. Kyawira! 'mnkslyatr ¥ =x~(a+ - + -%) ko‘nT3H8a kelllra-

b
rwr. AS8ar x>0 ga - -» 0, —02——>O ekan ™1 bl3ob™a o0l3ak,

MTk$1yanT8 aytaHan a nte 13/ora sancday boYsa, 3bu 1$Horal

cbek3rMkka wlllac. beTak, parabolarné *artrodlan a >0 bo‘l-

éancla ynson™a, a <0 bo‘18&la e3a pazl&a yo‘naléan boYar ekan.
Cowda8l kyaclra* 1rmk8lyalar ber/1an bo4sT:

1) y=ax2 2) y=ax2+n, 3) y=a(Xx—T)2
4) y=a(x—T ) 2+n, 5) y=ax2+bx-c.

Bulartn& barcHas3TtT8 eralwy! blr xH koHUHn3Ma” parabo-
lalarclan ibora*, cHunki y=ax2 I'mnk3xyawné érain”™ tauunt
‘boY8arcla (12.3- cblrta), urn Oy o‘al bo‘yioHa n birHk (n>0
bo‘18acla ymnsoria, n<O bo‘18cla pa3”™a) 3LLLI3H blan y=ax2+n
Mnk$lyarné 8Sralk: Vo3 ulTac/l (12.4-, 125- cblrtalar).

y=a{x—T ) 2lunksiyamn§ 8ral[§] Haw parabolaclan ora*. Mn\
y=ax2lvnk3lyanTt& 8raHéi()an /a>0 bo48ancla bu 8ralik T X 0‘sl
bo‘ytoHa T blrHk 0‘n88a parallel ko‘cUT3H yoréanuiia yok: T <O
bo‘l8la e3a, —T bIrHk cHap™a parallel kokbln3b yorclartéa
Voal alli8b Tm Tk T (12.6-, 12.7-cblrtalar).

y =a(x—T ) 2+n 'vink3lyanTt& 8rall KaT parabola bo‘Hb, mw
y=ax2lvnk3lyanT§ Sraliulclan 1xlra para/le! ko‘cbin$H yoritartaa:
a8ar 7>0 boYza, SrallkT /f0‘fAl bog/dab T birHk o‘né&sa 3LLLL3H,
yok: T <0 bo‘l13a, —T blIrHk cHap8a 3lLLL3 ya a8ar n=>0 boY43a, y
0‘a! bo4lab n birHk ynsion&a 3LWLIsH yola a8ar n <0 boY3a, — 2
birlik pa3”~a 3lLsH yorclarlcla HosH alUsH Tn Tk g! (12.8-cblirTa).
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», T

12.3- cbuwna. 124~ cHwna.
y=ax2 (1) a=0, (2) KO. y=axtn, (1) (7=0, n=>0.
(2) a>0, KO.

~)
a/ \a .
/0 \ ;
SN

//114y\

/

126- cMrTa.
B 12.5- cblrra. y=a{x—T)2 (1) 50, T>0,
y=ax2+n, (1) K 0. /-0 ) a>0, T<O.
(2) KO, KO.
y=a(x—T)2 (1) KO, 7>Q T>Q 1>0, (2) a>0, T<O, 10, (3) KO,

(2) KO, u<0. >0, KO, (4) 0<0, /KO, KO.



12.9- cbwna.
Q) y=2x2 (2)y=2(x-\y+\.

A8ar y=ax2+/Ix+c [uvnkslya berlan boYsa, n 4) 3Hak18a

= N —_— ) —_— ~
(y =a(x +1a)2 4a buncla (/77 a1 4a))KeLIJrHacI—|ya

nnT8 érax 1 4) bin8 8ralis: kabl cbir/lacH.
111801 y —2x2—4x+3 bink3lya éralm c\\1n&.

YecblllBbl. Ber™an Mvnk3xyawl 4) 3bak”™a kellrarwir:
O

y =2X2—4x+3=2(nc—1)2+1,

bunc3a a=2, /7=1, /7=1L Bn Tvink5lyawn§ 8rali&ll cblz13b mncHWN
y=2x2parabolantg§ 0(O;0) ncblw /2=1 birHk 0‘n88a ya /=1 birHk
ynson8a 3lL3b kMoya (12.9- cbirTta).
4) Knb vnksiya (McHwcbl (largall ko‘pbac!) wng ~rafls:.
ucblncbl claralaH ko*pbacliun? uturwy Ko‘nwsbl

y =ax3+bx2+cx+c! (D

3Haklla boYacH, bunga a*0, b, ¢, cd — pxayony bVvVy 80nlar.
a) A8Sar <7=1, b=c=c1=0 boY3a, Ko‘pHacInT2 KO‘NT3bl y=x?
8baxkHcla boYacH. By lvnk3lyaw 8-8 cla o‘réaup~an ecHk (12.10-

cbirra).
b) A&ar a—1, c=bl), b=0=0 boY3a, kub Mnkslya (1)

y =X3+KX (2

Ko‘nw$HS8a rkelacH.
y=X*+KX JnxKsiya sny]clas: xozsalaréa e8a:
1. (2) vnkblyarm& awsalar3H soHas (- ** > ',clan ibora:.
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2°. ToAa MTK3Xya.

3°. A8ar &0 boYsa, (2) Tk3lyawn§ &adul 0(0;0) aan oYacH.
k>0clay =x4yay =KX iTk3lyalar o‘8\qycblboY4”™aT ncbmny =x3+Ax
NTK31wya baT o0‘3uychl, ek3*reTut™a e8a eTaas.

4°. (2) NTk51lyanTt§ éraiis1 xe(0;-H») pa sayansa ((-°;0) ¢a
bons). Har sanclay kmb iTk3lyaéa cbwsH Mvkslyaw so™b™anc3a
MTk3xya &an& TT7é boNaHE! (ayanal”) «YréartaycH.

5° 0(0;0) nus™a (2) Mvinkawya 8ralnulmng e&llsb nus*asl boYacH.

6°. k=0 boY™anéa y=xwvtkx {unkslyant8§ érallss y=Xb
MTK31yaTn 8 8rallia sara8ancla nkros koYarfacH (12.11- cblrTa).

12.11- cMrTa. y=x?+Kx, K>0.



7°. k<0 boY8ancla, (2) Mvnk8lyawn8 8rals: 0(0;0),
(—«;0), {—y}—«;0) mKhawarcan o4acl (12.12- cbirTa).

8°. k<0 boYManba, (2) MNinksaya xe (—sS—"-y-)un (N-y;+°)

I N &
Jaokad, xew—/_;/ ) e8a katayacH.

9°. A8ar &<0 boYsza, (2) Ivnk3lya X=— nus*acla
Tak3lTut8a (Ytex =—2§ A X =I+-yK nns*acla esa rorw-
Tmt&a (YTw= ~Na (12.12- cblrTa).

a) y =x3HcH+/> NTk$lyaing y =xis+kx Srall Minkslya ~rafl”™
orcltalalar o'\ bo‘ylab [y Tassblab birHMNua parallel ko'cbln3Man
bo3H boYacH, buncla v\ i13boras:t b NT8 1sboras: blMan bir XA

boYacH.

12.12- cblrta. .y +AXx, K<O.

b) y=xXx3tbx+cx+cl M'vnk5lyawns 8ral181l cbirlsb wmckun
koorcltafalar bosblT

y-Y
alta5blwsb yorclatkla parallel ko‘cblraTiz, uncla benl8an M Tk31ya
y =XB+KKX'+b

3bak”a kelad/. Sbunclay y =X'+bx2+cx+c¢/ Tvinkslyawns srali”™
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y=x*+Kx+b {nnk3lyarn& 8ralwl kabl boYar ekan, bunc3a asal

nnTt8 5lmwelnya Tarkaz: absslssalar o~1 bo‘ylab —” Tasola™a

311480 boYacH.
c) y =ax*+bx2+ex+clvnkayaTtns Eran8it cHizi3b y=x*+Kx+b
rnk3lyanTt& 8ral8:M cbirEs™a kellracH. Haslsalan bar,

y=ax3+bx2tcx+c! lmnk3lyal y =a(x3+"x2+~* +~) ko‘n-

T3b8a kellrarTtr, KeyT yX=X3+*X2+~X+~ [UNKsiyanT&

éralwmii cblrarTr, 30‘n&ra bu éraiikw orc/inala o‘sll bo‘ylab a
Talla cbo‘213b (s15h3b) nalllasréa benl8an riTk81lya &rali&:iLU bosk
Afanir. y =ax?+bx2+cx+cl Awk$lyanw§ éralist baT parabolaclan
ibora: boYacH.

y =ax3t+bx2+cx+cl Tvnk3lya a ya [=3ac—b2 m*usclorlartné
13borazi8a bo§‘Lls boU8an smylc3a81 xos33alaréa e8a:

1°. A=>0 bo‘Hb, a>0 cla vnkaya TonolOn o‘sad), a<O <& esza
TonolOn kartayac (12.13-, 12.14-cblrtalar).



2°. 0<O0bo'1%, vncla LWnks1ya bXXaTak3w w T yabllla TkKUTNTNa
e8a boYacH, ya‘Lu

b+y/™A | 2b3—9abc —2b2) 4™ A
B THHIA . g 4 263-Oebe PR 2AUNA Y
Pl bYA LY 2-0abet(Bac—2bay-AD

mlalar@a To3 raYisbcla Tak$1lTuT ya TTUnmnuy’a ea bodacH
(12.15-cbl2Ta).

Pynk3lya 8ral8wwé Ox o‘A: bllan kesi3blzb nuablannTé
abb813zalan ax3+bx2+cx+c/=0 len8latanté badlaly M(Mziancian
1borar boYacH. Yrmn” e8lUsb nng*asl bir yaslHnNé oeK3a nTk3lya
&ralwTT8 3mnTeTya Tarkazi Mat boYacH.

5) Blkyaclral lwblya ya vmun8 8ra/ist.

Ta’'nl. Wuybn ko4-1usbcla?l Mink3lya8a blkyaéra! MTk3lya
3y acH:

y =aX*+bx2+c, a*0,

buncla a,b,ce 9K

Blkyaclral mnk3lyaws leksbln3b ya mnt8 srall™w cblz213b
Oekall: koorcHnalalar 3™3"etasllla kyacHa* HTk3lyawu eksbinsb ya
nnT§ 8ral18liu cbl213b kabl boYacH.

Ba2: bollarcla blkyaéra! Mmnk3slyawnz BraO[ y=x?, y=x2
MTk3lyalaTlné éraiie: yorclaxuk3a cbirHacH. Haglsalan bar,
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- + +Cc= - =+ +Cc =
y - ax4+bx2+c al:’x4 ¥x2) C

(rn M ¢ on
Y,
B2 xA X b2 X X
+C= 0 +
a +2+b 1 +C

a2 a |a
$ > '

Ko‘nw8ll8a kelnrartr. OeTak, y =ax*+bx2+c MnksiyaTn§
8ran8il y=x4-x* yokl y=X}—xr Mnk5lyalarung 8rallklanw bar
1KKaia koorcl/inaHa o‘slan bo‘ytoba (s141511) ya orcHnafalar
0‘s1 bo‘ylab |d TaB3blab blirlkka parallel ko'cbln3b. na*ya8kla bosW
AallmacH (12.16-, 12.17-cbl2T1alar). y=x*+x2 [uhKsiyanins éral
y =x*yay =x2/1Tk3lyalar 8ral1k1atT8 y*TcH3LUan ibora: boYacH.
6) n -arajall Mmnblya ya mun8 ~raO/Jl. blsbbu Ko ‘nT3bcla8:
Jrocla n - claralali/mnnblya (ko'pHac!) (3eyllacH:

y =alkxn+o0,*"-1+..04 X +a, > 0)

bunita ™0, a2..<a, — baalaly $onlar.

(1) ko‘puacinmm § 8raliy parabollk r3pc3aN e8n cblz21fcan Mioral
‘boYacH.

(1) nTk51lya samyklagl XOS5alar™a eda:

1°. (1) Twnk5lya (-00,+<x>) oraHacla atalan&an wrlnk512
Mnk3lyalar WE&'T Cuskian ora*.

1216- cbirta. (1) y=x4-x2 (2) y=x*, (3) y —Xr.



1217- cblrwa. (1) y - —\ (2) y=x*—x{, (3) y =>4

2°. n=2k—1, ke]¥Y1losa bo4sT, (1) Tk3lya a0>0 bo‘l1&cla
-00 <31 - Nacka, n0<0 bo‘l&arla e3a +H=>clan -00 8acba MX\WKHE X
0‘2&aracH. n—1k—1 (keM) —claralaH ko ‘pbacliu ifocaoycbl M'nk3ya
abx3l8zalar o‘'ATl 1 gan n Tarfa”acba ke3ll o Yisbl (Mn8a nnT3bl)
TUTKT. Buncla Jlonkaiwya ek3~“retut™a e&a bo4Yrtasll”™ Kart
TUTKT. A&ar lvnk3lya ek3lreTnt&a e&a boYsa, nlarnt8 30T
Jnii oMb, 2 clan n—1 8ackla, Tak3:TUT ya TUHTUT nuslalan
alrtasblb kelacH. Bungan {askaan, ntng eSllzi nualalan Mod soncia
(1 <lan /42 lraeacba) bpYacH.

3. [71=2/,, kKeM — bo4sT, 00=0 bo‘l8arila (1) MNnkslya +m
clan —ep”*acba, 10<0 bo*1&la e3a -0o clan +~ Sac/la 12 o2 &arad/L
(1) 'mnk3lyatn8 sralls: ab3sl53alar oN1T kesTaslls: (MN8a
mnntasf8:) TUMTKT. A8ar (1) &Tk3iya abxl8zalar 0‘ATl Ke33a,
| clan 7 Tana”™acba kesacH (unnacH). Punklya HOs 3onclaél ex3Tre-
TNT nmalalar8a (1 clan /~—1ra™acba) e8a bo‘lTb, Tak31TUT ya
TTHNUTKN altasblb kelacH. Punkaiyanius %raii&l azltplolalar8a
e8a boYTtaycrl.

7) y=(ax2+bx+c)n (N — bullln Tu3sba* son) Ko‘n Tsbl as:
MnNk8lyanT8 %ral\. A8ar ax2+bx+c kyaara! ucbbac! Lickja o‘raro
*en8 bat™Y MMat&a e8a boYsa, y =(ax2+bx+c)n Mmnkaiya
y =arn(x—a)2 (buncla a — kyaiira! ncbHacbllw* M 1) ko‘nT3b8a
kelllrMacH. Bn 1x1nk3lyarm8 8raiis: y=x21clarajd/ (1- bob 8- § 8a
A.) NTk3Nyatn6 éralis: yorganrnck cbiriAachl.

A&ar ax2+bx-+c kyaclra! ncbbac! basls*y bar X1 a ya @lNcar™a
e8a boYsa, (ax2+bx+c)niiTk3lyal

y=anx—a)n (x—p)"



Ko'rmwMa yoz2:31 wunuTtkln. Bu Twnkslyamy> BraiiT cblz213b
y~cr~-a)' ya y2={x—@) Ntk3lyalaTtté ~ralllanw cbl213béa
ya nlanu ko‘payltsV8a kellrfacH (11 bob 9-8 Ba <O*

A&ar ax*+bx+c Kyac!l vcbbaii KOTpKK3 lM(/121arBa e8a boUsa,
MnkayanTt8 8raii8lw Cblzisll, TUrakkab vnk3lyant8 8Srafdg8lul
cbl213H8a kelllrflacH ( |1 bob 17-§ &a ).

1- nun3ol. y=(Xx2—x+1)2 Wnkkyatn§ 8ran&iw cbl2T8§.

Yecbll3bl. 1 Punk3lyan]ne atalaTt3b 30Ha3 (<o +<») éan

viora*. Atalat$b 30bas3TT” cHezaralancla
/
11T 3 =HT +:1 = 4.
\
2. y=x2—X+ 1 cleb be™aynHr, bunda y =yl .yx=x2—x+1
Mink51yarnin 8rali8&T1 cblranlr (12.18- cblirta). O MMnk3wyanT§

o‘silan bllan ke3x3blsb Twlazl M X0; 1) *oplacH ya Mvnkslya &ran&i(1a
yoréatcbl M22; 3), M~(—1;3) nus*alar ollnacH.
3. MQ I/p J¥V2 Ms muwpaiariwung orchMnablanw kyaclra*&a

koYaraw:2. Bun Hollla, T03 rayx3kba

12.18- cbuina.



N~2:9), 194—1;9) nuafalarw cdarwr. Bu Twblann Bekall
koorcHnalalar 515lerablcla 30y&3MTb, i1zianayoi&an MMnksiyanT§
Sralup cblrartr (12.18- cbirTa).
2- w80l y=(x2-4x+3)2Mvnkstyatné 8ralurl cbIrts.
Yecbll3bl. X2—4x+3 kyaclral ncbKac! ikka Haaldly Har Xi'1 1ya
3 McHrkra e8a. \] bolcla berH™an Mvnkssyaw y=(x—I)2(x—3)2
Ko'nmT3bc3a yo0213b T TKT. EncH

y1=(x-\)2y2=(x-3)2

bel8Va811larnl kwlanH2, buncla y =Y\T> Yn ¥r y3 y
Mnkblyalaml1118 &rallklart cblzisb ncbun mnlartné xaraklerll

nuglanw (opatwu:

/T
T 0 1 2 3 4
A 1 0 1 4 9
A 9 4 1 0 1
r 9 0 1 0 9

Bu nuatlarw 12.19- cblrtaéa .|oyla8Mraru?2 ya i2:ianayoTzan
nkSlyanlin? bral:&L cblrarTr.

12.19- cblrTa.
(O YI(?c-1Y; (2) ¥2=(x-3)Z=(3) y=(a24 x+3)2



2. Ka8r-ra(8tonal Mwkblyanuuy, ~raB/.
1) Teskan proporagonalllk. bl3bby Torwmla bllan benl&:
{unkslya le$kan propowonalllk reyllack:

y =~ (bn yercda k ¢ 0), 1)
‘buniia K $on proporstonalllk koelllisiyenu cleb alalacH.

y - N 1\1k3lya sinyiaaé: XossauarS8a eSa:

1. Punkswyaw08 awalaw8b 8oba8K B (/)=(-<=90)n(0;-n»).
2°. Punk8lyawin8 o‘r8ansu 30bazn; E{/)={-<™\0)n(0;+*).
3.y =5 — los i TKawya: =/(—x) = X g(—=—/(x).

4°, &>0 bo‘l&cla, unksiya (-*;0) ya (0;+*) oraHslarcla
katayacH. /<O boY'anc3a, Mnksiya (-"~0) ya (O-H>) oralllar6a
oKBacH

5°. K >0boYéaniia, Teskan proporstonalllk eral~nweé lartoslan
1 ya 111 cborablan3a Joylasllacll, k <O bo‘lSaxla e3a Il ya IV

clioraklarcla JoylasbacH (12.20-, 12.21-, 12,22- cblzTa:iar). y=~
*e3kan propor8tonalllkiwing Sraliyl %\perto\a ieyllac3b



1222- cbrara. (1)™4, (2y=\

2) 8o<Kla kasr-ral$tonial Mwksgyanws arad”. Kasr-ralsional

Mnk3lyauin& en8 soaga ko'nrusbl
—_—_ ~ 7 — *

Y =3qe (ati-bc* 0) (2)

3bakllla boYacl. (2) nTk3lya kKasr-cbluH/nnblya ckyllacll, buncla

kasrwng aura/ Haw, taxrag bat o\ JITK31yacHr.

A8ar </=0 ya <=0 boYsa, u bollla (2) Mmnk3“ya smylclaél
b

y =__= ¢ Ko‘nt3bea esa bodacll.
™~ X

A&ar c=0 boY3a, kasr-ra*stonal Mnk3lya gnya™ ko‘nT3bT
olac/T:
= a_X + .l?_ .
d a

A™ar ~ =k, s-=bl pgeb be”a3ak, y=kx+blcbThl lnk3lyaS8a
e8a boYanwu.

A8ar ~ ~ yok! acl=bc boY3za, ~ =" =" bel8lMazak,
a=cp, b=clpya
«+* B *«+ *) =p (cx +c!*0)
‘boYacl.
c*0 ya od ¢ be boYW™an bolan3a bu Mlnk3lyar sarayniwl. Bu
Mnksiyawné aralawsb 3oba3! B ={xe A :x d Benl8an
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xXe+ xoe= (x)d



12.23- cMrTa. K >0.

ya
OT(X) =bXT +bXT~] +... +br

kcpWacllartne (bunéa aQap...a,, bQ bl...,bT — o‘28arTta$ somiar,
T, /reAO boYTTas!

V=-n-} =3 XH3 x~1+ta

OorM BOXM+b[ XT - 1+...+bT

kasr-ral 3tonal/vnk3lya éeyllacH. Nn<T bo‘leanclaesza (1) \o& N Ka3r-
rals'tonal $unks\ya cleyad

B128a al&ebra kr3lclan TaUunThl, bar saniay sissartaycilian
(1) rausionar Kasrw, a&ar

(14

?*(*)=*o(*—uy Ty *—a2)"2..(x —aHhx2+bX+aLY]...(x2+bKkX+aK) Tk

kKo‘nT3M a WNocblanza (buvida a,, lar ()T (X) KO'pUacbly*,



TO3 raylsbcla, T b Tb...TS5karraH MNcHrkn, wvcbbacMar esa OT{X)
WN8 o‘raro fso04bTta KOTplek3 uUb Ub... UK KarraH MNdR2lar?a 103
kelacll), nra ya8ona raylsbcla cbekH 3onc3as: 3odcla kasrlar yudnch1s!
$han/cla 1afyYIrlasb TU TKT:

L .= 4 . + A + + A _ + +
<2nbl  (X-w)"1l (x-a2T'~ X-w {x-a,r*
+ 3. +..+.n_ + +..+y '+ +
(x—a.)T™* 1 x—a*  (J12Hict )T Xr+bk+al
A I/NTY, + + Mkx+4kK
(X2-+bkx+paK/ K X 2+bKX+4UK

A 1 Bx+C Bx+C
Prydclag ¢ - » Ty % g >];(erXJ|}A_p Kasrlar eleten-
lar HO‘8'n ral$omal kasrlar eyHacH. Buniia A, O, C, K - basldgy
3onjar, T ya 4 — natral 3on)ar bo‘lMb, u,/n> 1, baslaly koelTu-
3lyenlll x2+ px+ f kyac3rar ucbbac! Taybut MNd2lar& e8a.
3bunitay sllb, kasr-ralstonal {Mnkayani6 &reae 1 eletenlar KO‘§‘n

ral$onal Kasrlar EralllanTtné ywdcH$1(1an Mora! bolar ekan.
1 |
y ='\/X—_'l(_)\T(T e ™) Twnk3wyanT§ éralle: y =—=.,Te N

NTk3wyanT& 8ralwm abs3lsShalar oM\ bo'ylab || Ta33b*ab birl™a
0‘n88a parallel ko‘cblnsb rlllyask3a bosl sllnacH.

Y - 4 —Hl Tvnk3wyawn8 8ra/l<nt cblz13b mcbun, ayyalo,
nwn§ Taxra.awrwy co‘la kyacHa/1 apgalllacH:

— I
y_ —
2 7
x+P |+4D'_ I'2
y 24 4
30‘n8ra éraJlk N NTk3lyatn§ ~raJl™T cblz213b kabl cblrflacH.
Bx+C . . . T
Y= ~px~0 WTK3wyanus§ éralnm cbisb

y = t--yay =Bx+C
X +px+a

Mvnkslyalar ko4paylTasTT8 Srall&r cbirsb™a kelllrllackl.

1- wBol y = )—(T~’.>;—2~X4_—3 nnnk51lyant8 éraBAT cblrTs.
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Yecllxbl. Benl8an N'mnkayatns bulvn apanb yoranwur.

2x—1
y =1+
X —2x—3’
2x—\
Xl_);x_b Tacdla \o'&n ranona!l Minkslya bo*1&i181l nckun bu

Mblat o<My ka$rlar ywuncHs! ko‘nt$blcla MasyllayrTr:
2x—1
—_ ~ N + *
x2-2 x-3 X-3 x+I
bicla A, b — o48arta$ 3onlar. AwAaTtas koellTyetlar wwuH
blMan A ya B larT toparwr: 2nt—1=An-N)+/Ax—3); Xx=—1boYar,

—3=—#], N = *=3 bo‘lsT, 5=4/4, . beTak, benl8an

1MMKsiyall ANYyiQasi
y=1§1 31

Ko'mnioMa yoratwr: ~ =1, Yr = - 4(™H) bel8Ha%blar

KTrarTr. yB y2ya y3Tunk$lyalart& érafiklant cbirll ya bosW
aAT8an 6rabklawin ao4bblb, 1z1anayo:8an LUnk3iyawng 8ralulu
cblrartr (12.25- cblrTa). »

@ y* )QX—;:—S
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N
2- nwo!. y =— =—2X——l Mink3lyaing kra&uiw cblz LS.
X —2

Yecbllgbl. BerM™an nTtk~yatn” bulln Shsuuw agalarwr:

y =X +1+-1--.

Nelyacla Twdla JITk3lyawn§ ywHncH3wa e™a boYanur:

y=Yy{+¥Y2=bumcla y=x+1, Y2="~2-

y{ ya y2 mnk3lyalartng ~rallanw aiobicla cblrarwr, 30‘n8ra
yxya y, Tmnkawyaiarnt§ xarakerll nua(@lannTt8 orclnalalanw
AO0'3blb 121anayol:éan Mnkyawng Sralul HoslM  arwr (12.26-
cblirra).

12.26- cblrraa. (O y=?*))}\ %— (2) y=x+1

A=,

3. 1lrral§jonal lManksiyawn§ 8ra/l&. a) y =+y/ax +b kod-
UBbc3aE] {unk3xyaTn”™ srallea y =y/X 1unkSlyartné 2raher ( | bob

8- § 8a 4.) yorclaruicla cblrflacH. ™ = +y/ok +b Mmnk3lyanTt& 8ralls:
parabolaclan Llorar bo‘Hb, unT8 o0'‘A:1 atbbl&alar o4, parateln

P=2>ucbl e3a (_ I/I nuialaclan iora! (12.27- cblrTa).
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MunslH yecbl$b ncbmn nuollar

Punk$lyalatT& Sraviklanw cbuins:

1. y=1-3x . 2.y =2—~X. 3. y=4.

4. y =5—AX 5. —=b5. 6. y=2n:+3.
7. x=-4y. 8. 3x—6y—2=0. 9. 2=4x-y.

10. Y =\*-);- 11. y =x2-4x 12, y =x—+4Ax+2.

13. y=—x2-5x+6. 14. >>=2*2-8*+5.

1 5 . (*-1] 16 y=(2*-1)2+

17. >=-2+" +1~ . 18, y=(3x—1)2+2.

19. y =2x2-5. 20. y =x2+4. 3x+d
5 —
2., - X . 23. y —%_X, 24, y =1+ —,
A
25,y =-3 +2- =
y 26. ==, _ . 27. 3
28. 32%2:13' 29. y =y1—x. 30. y =y1—5x +10.
n
31l y=(x2¥2x—3)2 32. y=x3—Xxtx—1 33. Y = )—(1_A
34 .y=x1~2¢.
X A\

Mun$(agll yecbl8b ucbun beran npgoollarnuuw, Jayoblan

2- cblrTa.



3- cbwna. 4- cblrTa.

5- cbwna. cHuTa.

7- cblrTa. 8- cbiuna.
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9- cblrwa.

13- cbuuna.

14

10- cuwetna.

14~ cblrTa.



17- cblrwa.

19- cblirTa.

18- cblvna.

20~ cblrTa.
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21- cbwna.

25- cbKTa.

22- cblrTa.

26~ cbl/.Ta.
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30- cbirTa.

31- cbwna.



32.

33- cblrwa.

34~ cbirTa.
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13- 8. ANeAbIT1K 1PCIOASWLA MOOLW, “ATNASHCAN
PWLK81YAbBAKM14YC CKAP1K1AK1IM CHLW 8H

Y=/ (M) NTKkswyaun8 8ral8rl cbl218b. y=/(M) Tvnk$yawiné
Arali™T cbl2isb ncbun, awalo, y =/(x) [vnk$lyatng Sralelll
[0,-b~) ora™iia cblr™b KeyT cbirlan Mnk&wya 8rall&i ord/inalalar
o‘Awa t$balan 51TTe*nk ak3lanlt$ll kerak. Nal™Vec’a Kodl boY™an
8ralk benl8an 3;=/(|n]) MnNk$lyawn& Sral18tl 1roclalacil

1- nwol. 3"=2|x|—5 nTk$lyawn& 8Srall&lrt ciu iy,

Yecbll3bl. Y17oncla8l ugic3a™a ko‘ra [0+H<> oralla™a y=2x—5
IxAnk51lyams Sralkexlt cblranw (13.1- cbirtaéa AB nur). AB nura
Oy o0 N a mbBbalan $T11€1NK PIMTb, AC NurT cblrarrnr. BAC
cblrw, benl8an Mnk$lyatn8 érax 1 boYdacH O 3/1-cblrTa).

Benl&an lvinkSlyal ikklMa Fortmla yorclartcla , ya‘lu

2x —5, a8ar x >0 bo‘lHk,
Y =
—2x —5, a&ar x <0 boy$a,

ko‘nT$lkla Koga sllb, Srallkwu cbl2l8ancia bat BAC 511114 0111214

HoH1 boYar ecH
2411801 W 1tm MunkhlyanTt8 YA EIML cblrt/:

y=x2 3 [x|+2.

Yecbll3bl. Csllaby =%x2—3X +2 =(X — ~)2 —” WTkayant?

+Yy

13.1- cbixTa.



érain&t! [0,+<») oralls6a cblrartr. CblxT3&3 paraboiainé& blr 4isi111
J1CB boB11 boYacH. 50°n&ra cbiriA™an e8n cbiuua Oyo”*a wsbatn
sLLhT e 1mKk bo*18an AC[B\ w cblranw. Nelyscl3 berlian MinkstyyanTs
éralis1 boSM boYacH (13.2-cbl2Ta).

3- nnzol. Y ebblg nank5lyanTé EraBAw cblxT?:

y =sail1[M.

YecMH3M. Ayyal ~=51nx iTk51y3nTs érarut! [0,-1») oraHacla
cblrarTtr, boy”ra cbirh™an e&n cbl ~ T Oy o™™a wWsb3ian
511Telnk ak3&nMrartr. N3143(13 benl183n LLNk51yanTé sralk: bos

13.2- cbuwna.

133- cblrTta.
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134~ cbwna. 13.5- cbixwa.

boYac (13.3- cbirTa).
4-u1801. Y3bbu wvnk-
8yallll1§ 2l CbI2LLS.

y=3M

Yecbll3bb Ayyal y—3n -©
MIuGlyd B &lradlivi
[0,-H~) oraiscla cblrarwwr.
504n8ra cbiri™an e8n
cblr™ T Oy o'a”™a T13balan
Htw elnk akslanllrainl2.
Nelyacla benl8an vnk3l-
yatn§ 8raii§l 1t bodac/ (13.4- cbirTa). -n
2. y — IX*) | Tunk8lyanin§ §raN8ill cbi21§b. y= |/4*)
Vinnkslyatng 8raliglw cbl213b uclwny =/(x) W TK3lyanTs §raingit
cbl21b ya Srankung absslzzalar okklan ymsoncla (y =>0) Joylasli&an
A™NTNT 0428an$b812 uolcltb, 8ranknT8 abslzsalar o‘sdlclan pasMa
(y < 0) Joylaszb8an LBrTw esa Ox o'a”a wsbalan 3Tw elnk
ak3lanninsll kerak.

13.6- cblrTa.

5-niidol. Y =;X2—4. nnk3lyarn& 8ranSLUL cbl2T&.

YecblH3bl. Ayyalo y =x2—4 iiTk31lyaTtn§ 8raiglll (-oo+So) cla
cblrartr. y = x1}—4<0 gnk3lyanTt§ (—2;2) orallsacla
abs815zalar oM an peHcaNyksbacit. y=x2-4 nnk3lya 8ran&TT8
abs51$salar o‘sklan ymnsonc3a (y =>0) pyk3b&an axarww o P&ansliu 2
flokHNb, pa&pa (—2; 2) oraHséa pyksbsan Al3rtw esa Ox o0‘Al8a
T3baran 31TTernk ak3knirarTr. blalyac3a benl8an MTk3lyanT8
8raif§l bosH boYac (13.5-clwiTa).
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6- Nwol. y =;$17x vnkslyanTt6 Sra/18lLL cbI2T§.

YecHLU3bI. Ayy3l (-00,+00) or3Hsiclay =3w /7 Tnnk51lyants &31&r1
cblrsrtr, 3o0‘n&ra abblbalar o”*c3an yruwoniia (y=>0) Joylasb23n
Y3l o2Ras11512 solclth, ps3rcl3 (y <0) pyl33b83n Al3rTw esa
Ox o's”a w3baran 3toTelll Kk ablanMrarwr (13.6- cbirTa).

3FVE (*) NTk8lyanT8 8rad8lu clH218b. W\~ (X) /1Tk3lyanT8
Eralwbl cbl213b mncbun y =/(x) Ntk3lyawn8 &rarlellll cbl2lb,
nnt8 / (X)>0 bo‘lan ALrTw 0°283n3b312 A0k3Tb, 028356312
fAolcltl8an al3rww OX o‘Awa w3ba™an 3HNTeTK 3k513n1T15b Kerak.

E8lalul. W\=/(X) lomuda bilan benl8an Mnk™y3 / (X>0 bo‘lz,
bir dlywalll Awkayaw Hoclalaraycll, yaT Ikkl alytall Mimkalyaw
Tadlgac3ly =3/ (.X). A&ar/ (m™)<0 boYza, LLINk31lyanTg cbwlTay
shilclufacll, cknnk] bn bolcla *en8MNK T 3 ‘nozll yo'‘siotacll

741801 | =—x2—3x+10 wnkSlyawné Srangllll cbl2T8§.

YecbllaM. —x2—3x+10=0 l'en”rlMkw sanoarlan/irmycbl x e [—5;2]
day =—x2—3x+10 LUnk3lyaning &ra08IT cblranw. 50‘n8ra cbirM&an
&raJlkt Oxo‘aw3 t3balan 3TTTeNTK ak3lar/Irarl2. ML aé3s berlA™an
Mnk3lyanTt& éraii§l bo3 boYacH (13.7- cblrTa).

8- 11Bol. \y—1|=2+4n—5 gnkanyany &rall&lT cbl2T1&.

YecHLW 3bb Xx:+4x—5>0 len8$12Mkw s3no3msnlruychl
n'e(-00;—5] ys [1;-K°) laclay=X2+4x—5=(x+2)2—9 parabol3LLLp>
&3l cblrarTr, ularwe Ox o'aw3 T3bal3n 3TTernkK 3k3lsn-
Wrarwr, 3008r3 1 blrHk ymson”a 3l anwur. Nell|scla berlA™3n
MTk31y3wng era/l& bo3 bo4scH (13.8- cblrTs).

4. y=1AN)1, bEL/XY1> M=/(M), \yHIMW [vnk8lyalarnT§
Srallanw cbl218b. Bu ntk3lyalarwn& éralllanT cbirlsb ncbun
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13.9- cblrra. 13.10- cblrTa.

ynyorkk kelllr%an |G-, 2°-, 3- bacllacla?l §rasik cbl218b nznllanw
kelTta-kel 40°1ladH kerak. Mazalan, y =UIM)1 MvnkSlyanlné Sralult
cbw3b wucHun ayyalo y=/{\x\) Tk$lyarnng§ 8rall8liu c\nTb Va
nwng &88l88alar (Yuk3an yworlla p ylafli8an g~rwuw o~Bans”™r
Lok/Inb, pa8lcla Joyla$l18an 41$rwtT Ox o~™a w8balan 5T Te TK
ak$lannnSb Kerak.

9- nwol. y=\ve—4+3 Vmalyaun<> 8ral'1811 c\wT%.

YeclulA$bl. Benl8an M'mnblyatriy 8ra%lw cbir™b mnclwn, é51-
1lab y =n2—4|x|+3 N1 Tk8lyanTé 8Srall8lt 1°-ban(1€éa asosan cblrarwr
(13.9- cblrta), nnt8 abtHldklar o~éan ywusorllla .pyk3béan
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13.11- cblrTa.

AIJTUML 0°28an8b812 siolllwib, paslcla (y <0) |oylaSb8an Al5mau Ox
o”&a T3bartan 31tTrelnk ablanWrarwr (13.10- cbirTa).
10-111801. Bl=|x— 1] r'mnk51yawng 8rad&Ill cbl2T8§.
Yecbll3bl. Berl"an LUnk3lyant8&rall8Tl cbirl5b cbun, ayyalo

y —N¢— 1| 'nk8lyanlné cblrarwr (13.11- cblrTa), 30In8ra
mnl Oxo'a™a T3baran 3Ty neTK ak3lanfrarl2 (13.12- cblrTa).

MusL I kbla3b mncbmn nwoHar

Pltkdlyalarnlng &afi&liu cbIrT&:

1.y=\x-5\. 2. y=|1—3.
3.y =x2+2x|. 4.y —p24x+3|.
5.y =]x—x2]+L. 6. y =DX)——11
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7.y =x2+p—2].
9. WW=2—3x

11./=|10oM -

13. 3>= |51+81M |ni.

m.,-M

17 ~A=M-L,.

8.M =—I.

10. |y] +[X|=L1.

12, y=|$12X]|.

14. |y2—2y|=1—x2
16. >=10"-4.

18. A=pe—a|+pe+.

\1mxlar{ yecblxb mncHun benl8an mwollanun8 Jayoblan

3- cbluna.

4~ cblrTa.



rr| T1l-—-1, T y| |14 | 1>
4 0 4 8 -3

5- cbl2ua. 6- cHwna.

7- cbirTa. 8- cbinua*

KY

RBR&

a2 d6 o

o

/
I’\q\}l( €HB-AD@
N

2 HRY

9- cbirTa. 10- cHwna.
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11.

12.
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14.

14~ cbirTa. .
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14- §. TELZYC1AMA81 PAKAMET LW K 8HAK1/T)A
BEWbCWY PWWK8IULAK1Y114YC CKAP1C1

1. Parawelnk 3bakllla berlan iTk3lyalarw {ek3bln3b. Parar
AMayHk, MnkSlyanlng paraweTk len8latasl

X =0(/),
y =y (0 A

(T — parawelT, /,</</,) ko‘nt3bcla benl&an boY3T. Bu Idich
(wnk3lyaw {ek3bT3b ya ntng 8ra%lm cbl2l3b y=/(x) ko‘nT3bcla
benl8an {nnkblyaT rek3blnsb ya nnt& 8rain8lmi cbirxsl kabl oMb
bor/lacH.

Ayyalo, To3 raylsbcla, / Oxya / Oy kooriTablar 513lemalarcla
*=h(0> Vorkblyalartn§ Sraviklan cblrilackl. x=d(/), y=\|/(0
Mnkslyalamln? Srallklaruga garab, 6-, 7-8cla8l 3xeTa bo‘wolla
y=Yy (X) Mvnk3lya lexsblnlacl ya 8Sral'8l cbirMack. (1) Mnk3"yawury,
&rar8rl cbl213béa nnt8 ayicla™ Tmbl T lotonlanw eYlsowa
O3 1021111

A8ar /T — /8a altazHn18ancla o‘r 1311031l o'r&allTnasa,
A'e3a — x&a alTas3H3a, nnita MinkslyanT§ 8raingl ordnalalar oMwa
T3baran bl TT& N K boYacll.

A8ar / w — / 8a altazbnnl8ancla x oK 18Horasrl o”arUr-
Taszéan, y esa — y & altasHb5a, uncla Mmnk3lyatn8 &rall§l
ab5s18zalar oM wa T3balran $untelnk boYacH.

Punkslyanilg clayn x=(/) ya y=y(1) Ninkslyalarn& clayrian
bo‘ytoba atchanac/l.

(1) MTvnk3lya Srall’T T 8 orcHnafalar o‘dl bllan ke3xsblsb TLa3!
koorc3TtablanT KOplsb mcbun, ayyalo? x=o(/)=0 len8laraw
yecblb, ~"=\|/(/) n1n8 31 yecblTlar8a 103 4lyTtallanT bl3obla3b
Kerak. 5bun8a o'xsbask, (1) MNnkya éran8TT18 abbblSzalar ol
bllan ke3l3b13ll nmn4lasl koorclnablant loplsb mcbun, ayyalo,
V=\[/(/)=0 len&latat yecblb, x=¢(/) ning 3bm yecblTlar8a 103
4lyTallan bl3oblanacll.

Ba‘2l boNar6a, (1) riTk3lya Sraluuw8 y —x ya y=—x bl33zek-
1nzalar bHan ke313bB11l nmalalannl KQpl31l1l abarwyaTH boYac/l,
buwné wmncbun \[/(/) =) ya \/(/— p(/) *en8latalanT yecbl3b
kerak. Bu yecbltlarEa 103 kel8n x=(p (/), y=\|/(0 iTk3lya-
larnt8 4lytallan (1) 1lvnk3lya érafd&nuwé y=x ya y=—xX bl3zek-
Imalar bllan ke3™3blsb TuilalannT8 koorc3talalant 1roclalaydl
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Ba‘2l tonpa HoWarga, *en8lara$l paraternk 3Hallla berH an
NTk51yawng 8rall8 11 nualalar yorclarmcla bat cbl2lsb T TKT.
1- nwo!. Y3km bn nTk51lyant8 8raluyyy cblrt™:

(2

Yecbllsbl. (2) ko'nw3Ma berlan Mmnk8lyawn{ 8rall& Tl
Twlalar yoréatlla cblranw. Bnwn8 wucbun swylclagl “scNelm

0 1 8 27 -1 -8 -27 -64

TopW™an nmnsa@lar yorclarlcla berlan 1mnkSlyanté %rall%t|
cblranur (14.1- cblrTa)

14.1- ckwna.
2- 1Bol Wnbu nTkayanTé Sralwlll cbl2T8:

X =1+/,
<
3
y =1+ /2. (2)
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Yecbll3bb (3) kod1T3bcla beriA™an M'mnk3xyartnkE Srall&lLl ynso-
rkla ko‘rSa/1&an (arlbiia cblrarTr: ayyalo / Oxya / Oy koorc/nablar
818lera8lcla, X =1+/yay =1+/2iilnk3lyalarm8 A ralll anT cblrarTr.

Enc y=y(x) vnk3lyaw leksblratlr. Bu 'mnk3~yawnkE
aTalat3b ya o{2Ean3b 3obalan /Ay)=(-<>#0D) , N (Y)=[1;-H3.

1) Y (—0=>(0 bo‘l8aw mncbmn 1=0, ya‘t \o‘%a1 cblAy 31T-
Tel'nya o‘dl boYacH. Aay3banM, =+0

2) KoorcHnala o‘uylan bllan ke™3/r3b TuilalanTt *oparTr.
OrcHnablar o‘dal bllan ke3lsbisb Tw lalanTt loplsb ncbun n-0
yokl 1+1=0 Tenélartart yecblb, /=/—1 T HKpannr. y =1+/2
Mnk3lyatné /=1 pa&f alytaih y =2 & len8. OeTak, y =V(X)
rilnkslyawnE sral” orcHnablar o‘y [T B (0;2) rmmalacla kesacH.

3) Ab3185alar oAl ban ke315bizb nuslaswlloplsb ncbun 7=0
yok! 1+/2=0 len&lartat yecbl3b kerak. /2=—1 len8lata lmadlsly
yecblTa e&a eTtas. 3but3ay sallb, y =/(X) M'mnkwyatw* Brall
ap3313a o'aTl kesld oYTaycH.

4) Ber™an ntk3lya 8ralwlms8 y =x ya y =—x blszekl;n8alar
bllan ke3™3blsb nuablanT KparTtr: a) y =x bl33zeklnsa blan
ke313bl3b T*a3knloplsb ncbun 1+/2=1+Hen8larat yecbanHr.
B len8lararn8 yecbltlan /,=0, £2=1 larckn Wzoral. 8burclay
Alb, y —y(x) TvnkslyanT8 8rall§l y=x bl3zek™n3a bMan /1(1;1)
ya C(2;2) nnslalarcla ke3rsbacll; b) y =—x blzzekl:nza bllan ke318bI3b
TwNasmm *oplsb ncbun 1+/2=—(1+/) {ew MaTtaTt yecbl3b kerak.
Bn *en&lara basluly yecblTlar8a e&a eta3. OeTak, berllsan
rMTk3lyawn§ &rarl§l y =—x bl3sexk™n3a blan ke3lsbtaycH.

Ber/1™an LUnk3lyablnE Eralsl asnnpllblarEa e8a eTas.

EncH ymnsiorMa lopl&an namjalar bo‘ytoba y =y () i Ink3lyawuns§
éranw cblrartr. OasVab, y =110&‘n cblrlar oYkarannr. Kay-
3bankr, y=y (X) WnblyawnE érauy by LW‘§‘n cblrlaclan ynsonéa
JoylasbacH. y =y (X) Tk3lyawnE on/inafalar o‘sAl bllan ke313blsb
mmsaras! B(0;2) baTtéa y=x bl3zekCnza bMan ke3l3blzb nusblan
ya C(2;2), M(1;1) nusablart bel8Mab, y=y{x) nk3lyanlné
Erarl&l cbirfMac. 8bunc3ay ullb, x =1—/, y=\—/2 'mnk3lyant§
Erall§l 14.2- cblrTaéa lagylrlanSan.

3- nn3oK un3bbu i TK8yanllE Eraii™w cbIrTE:

X =14,
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YecblH3bl. xO1yayO1l koorcitalalar To3 TTM3Ma,
x=1e* ya y=re~* lMnk$lyalanuné 8Sradklanw cblrarwr (14.3- a),
b) cbirtalar). x —le' yay =le* lvnk3lyalanun& ~ralllan bo‘y\cka
y=y(x) hTkayaw leksblrarl2. O (y)=(—e~1+00, E(y)— (-*;erl
bo‘lMb, MNulkslyaniné HTW saxytan nol8a len§, ya‘w Y =0.
Punk3lyaning 8ralil 0(0O;0) Tw blan o‘ladl ya x+y=0 Ne‘&n
cblrwuya 31T1TeTkcHr (14.3- cbirta, ).

4- wi»l Y3bbu ATk3lyawiné 8Sraiigllll cblrT/:

X =2aco3/—aco32/,
y =29a317/ —Aa3T1 2/.

Yecbll3bb x 01 ya y O( koorcHmalalar 8l3leTalancla, T03
raylabcla, x =2a co3/—pacos2/, y =2a31/—3T12/ iiTk3lyalarlné
Eralllarw cblrarwr. Bn S8raiiklar bo‘ytoba y=y(x) vnk3lyart
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<
14.3- cblsna. 144~ cbuwna.

{exablranrnor. Kaysbank!, ' >(y)=[—3a; a], E 0;)=[—2a;2a] bo‘Ub,
NTk3lyawn§ Erall§l abs5lalar o™Muta T3ba*an 3wnTelllkcr. x =
=2a co3/—a co32/, y =2a3T—03T12/ Tunk3lyalar 2n (3ayr™a e8a
bodl&amulaan 3>==>(¢) NTK3lya baT Kayny bo‘b, nNT8 éayn
29 8a 1en8. [0;21c] oraanTt8 cbell nusablaréa y=y{x) mnk3b
yanTé HTk alyta/l nol8 len8 Bwu iTk$lyanTt8 8ralwl 144~
cblrtaina lasylrlan8an. Bn cl11214 karcltolcla vey/lacl.

5- ru$ol. LI1sKbn M Tk8lyanT§ Srall®lt cblrt/:

X = aco53n

Yecbll3bl. xO1 ya yO1 koorcltalalar 5151 eralarcla, To3 rayl3ll-
cla, (6) M'vnk3lyalarm§ ©ralllanrii cblrarTr. Bu éralllar™a ko‘ra
y =y (X) NTk3lyaT “eksblranur. faysbankl, B (y)=[—<Aa\
E(y)=[—a:a] gan lhoral. Punk3lyatn8 8rall§l koorcHnablar
o‘alan8a T3ba™an 31TTelnk. Puvnk3xya 6ayny bo‘b, NT8 pgayn
2n clan lborar. Punk3srya éralw 1T koord/nalalar o‘slan bllan
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Kke3l3bl3b nwmsalalan, To3
ra¥13aMa, (a;0), (—=;0);
(0O;n), (0;—a) Mn\alar-
clan LWoral". Benl8an Mank-
Blyanlné Bralg§l 14.5-
cbirtac3a lMasyMan”an
Bbo‘TTh, b c\wiwy, &hlrolcla
(CeylMac.
6- rwsol. Ysbbu Mank-

3lyamu> éralyul cblrt?:

X = a(/ — 3111),

y =a(\ —coBl).

Yecbllbl. Oa3llab, x01 ya yO/ koor<Hmalalar 813leralancla
x =a(1—371/), y =a (1— co3/) 'mnk$lyalarts§ Srasfklanw cbl2aT12,
30‘n8ra bu 8rafiklar8a ko‘ra y=y(x) lunk3lyaw [ek3blrarTr.
Ma‘lntkl, NMy)=(-0%-k=>°), E(y)=[b\2a\. Punk3lya clayry bo‘Ub,
ntné clayn 2% 8a lenS. Punk$lyawné &marl§l orclralalar 0‘Awa
T3baCan 3 TTelnK. Pynk3lya 8ralléw T~ koorcHnablar o*slan bllan
e=15111511 Twblan:

a) abx155alar o‘Aal bllan ke3lsblsb nualalan (0;0), (0;2ka),
(0;4na),

b) ordInalalar o™\ bllan ke813blbb nuslrasl eza 0(0;0) éan riora*.
Ber%an (7) MmnkslyanTt?2 érad8l 14.6- cblrtacla lasylrlangan. Bu
cbl21A biMollla cleyiedl

146~ cblrTa.
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Mu$lasl yecblsb mncbyn miBollar

Ten”aTaa parawelnk 3ballla benl8an umnya”™ MninkSlyalatiu §
érallanT cbl2T§:

X =/2—2/,

X =7="
y =/2+2/.
-?72=r
X=RB—-31, X = 16C05/, X =1—/,
y =P —6arc*#. N =5znT y=I-7/2
X =Q084/, X =/+e"",
N=3T4/. y =2l+e'™®

Mu$(aoLl yeclwb mcbmn benl8an nwollarnTtg 3ayoblan

1- cbirra.

2

2- cblrra.



3~ cHwna.

5- cbwina.
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7- cbHma 8- cbuna.

15- §. OB KOO1LL11YATAIAKIOA
BEMbC” PLUK81YAIAKMIUC CKATKI1AK1

1. (nlb kooréwablar 818lera81 bayMa 1m8buncba. Tek1Skcla&:
nuublarwnii o‘rn Tl uXb koorcna*alar 818lera81cla awisla$hb ncbun
blror O Tw (a obb, b1 nus*aclan O 10'8'n cbl2la T oYkararwr ya
bu 10 ‘8§‘n cbl2196a Tnsba! yo'naH3bTt bel8laytl2 (15.1- cbirTa).

O Tkparu gnlb, Ox o‘ulil e3a UN\b 0 1\ cleb alayruur.

Encll TaUunTt TaszsMab bir\w] oHb, lexisHkclaEl Ixlnyony M
TK]latn§ o‘rww O uirb™aya Ox Awb T3baran atalayrii?2.
Bunte mcbun M mmgla ban O amlbt LUCasbirarwr. Nelyacla
Allb(lan M nmuala8acba bod8an \OM\ TaBola ya surb o”l1 bWan
OM yo‘nal8an ke3Tta orasllla Ax OM = <p burcbak bos boYacH.

Bunéa P=0M §&I™ M Tw\atn% wylb ra<HAl, dpburcbak eza M

nus~ant™ a\b burcka& @eyHacH. ¢ burcbakrii 1:n8ororel:nyaclagl
e burcbak cleb L3blws3b™a kell3blb olarl?2, ya‘tT bu burcbakTt
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I$borazl blMan +2nk , ke2u,0 ‘$bl- MV

1nycbl awsalwl(la sarayrwr. p ya M{p; &)
® w M mmglaniné gpb koorc-

naTalan cleb alaywl1? ya J1/(p;dp)

3baklla yorarwr. M mmgra gub

burcHa81T8 —rc<p<7c lerbl2- /O E X
Hklarnl sanoalanWracHéan wufy- N/

Tall utng gnlb burcMa&nln&

bas/l chyTain cleb aala<H

Yngon”a ayHl8anlar8a bl- 151~ cbirTa.
noan, anlb koorcHnablan vcHWN
p=>0 ya —sa<th<7c len&312Hk o‘nnH boYacll. (*Tb koorcHnablanéa
bunclay 3ba/lT fo‘yta3lk bat TUTKT. Bu bolcla p blMan ¢ T
MTUTan -0 gan -\ 8acba oraralll clebsarablb ¢ burcbak <=
clan +m ~acba o48aréancla salllb koorcHnablar 313letabl
nTutlk™an gwb koorcMnalll/an TKTam (SeyllacH.

A8ar M nnatnt8§ smlb koorcHmalalan TaY4unTt boYsa (15.1-
cblrTta), n Wolcla mung Oekar* koorcltalalan X =pcosd, y=p3Td
lforimlalar orsaH lMoclalanaél .

A8ar M nmnalawng Oekar! koorgraralan X ya'y benl8an bo‘1sa,
n bolla nnt§ aurb koorclnablan:

P=y]xI +YT, co$<p= S5lUg= ® =arcl8"
ylx2+y2 ~X+y

o

lortnlalar orug\\ Hopliacrhl.

Ba‘2l bir Tasalalariu yecblsbcla smiAx3an oUnYchl blna 1o€n
c\\tuga O nmalrawné imH K Towia Joyla3b8an lkklla M ya N
mMalalarw garasH™a Xo'&n kelac\ (15.1- cbirTa). Bu bollla M ya
YYnualalarnt8 awb burcba8l 3faxcla Okestagan OM nur&acba

B(-x.y) B(-y-p) N p)

(0]
b)
15.2- cblirTa.
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bo*1&n burcbakw o 3b wmrnMn. Buniia p w M nusila ncbun rnnsbl,
N Tw,1la ncbun esa Tanlly cleb bisoblanacrl.

CHmb koorcHmalalar $feta$]cla berl18an {rink3lyanTt8 ntnrry
koA TSbl p=/(p) yokl Op;dh)=0 3bakHiia boYacll. p=/(h)
M'mnk3lyat aATb koorcllnmalalar 815letazlcla leksblrsak, Oekall
koorcltalalar 315Merabléa y=/(x) 8a lassozlasb yo‘ll bllan Haiw
atal8a o3blsb TUTKT, bunclapTyBa, hlll eax8a aknasMrOacLl.
P=/(¢p) NNTk8lyan! 1lek$bin8b 3xeTasl y=/(x) LInk3lyaw leksbl-
n3H 3xernas! kabl lekBllinlacH. y=/(x) Tvnk3lyatn8 atalaTt3b
3011a3l \a,b] encl, p=/(cb) Mmnk3lyanTt8§ awAlaTr3b 3o0basl
a<dp<@ 8a 103 boYacll. y=/(x) Tvnk3lyanTt8 X,, X2 ... Tax3ns
Twl alar! p=/(d) Mmnk3lyawn§ e x,, ®2=*2 ... Tax3uns
maylalarnip To3 keladl

1) Y =/ (x)]nN NTk3lya boU3T . 13 Irdlcla/ (X )=/ (—xX) len8Hkka
asosan, y=/(x)) e8n clu lawn& A(x;y) ya B (—x:y) mualalan
P/ () e&n cwunte N(d;p) ya (8- ;p) nua*alan8a 103
kelacl. y =/(x) e8n cblrwytn& A(X\—y) ya B{—x —y) Twblan
p=/(d) e8n cbwanw”™ Np~Tc-¢) ya Bl nualalan8a 103
kelacH (15.3- cblirTa).

2) Y=1(x) 09 TK3lya boYsT. 1idlcla bekain koorcnarlar
313*eTa3TT8 KOOrcHnablar bosbl™a w3ballln 31 TTeTK boYSan
A(x\y) ya B (—%, —y) nuuyblan smlb koorcHnaHar 513leTa3TTé
AlllbNa 13balan 31TTe!lnk boUSan /1LLd#) ya 2?,(p;a+d) nuaralarS8a
To3 kelacH (154- cblrTta), bekall koorcLnablar 313leraglclaEl
A (—X; —vYy) ya B (X\—y) nualalar esa an'b koorcllnalalar 313leta-

+ ya A[P>y +d] nmalalar8a 103 KelacH.
(15.5-cblirTa).
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A,(p; a+d)

154~ cbl/Ta

155- cbirta

3) a8ar y=/(x) e8n cblny x>0 boY8ancla abblsxAlar o'aNa
T3ba(an 31TTe*nkK boY3za, bekar! koorcMnaralar 513%etaslclaél
A(X\y) ya B(x\—y) MufalarS8a uXb koorcnalalar 313lerablclaél
N,(p;h) ya N(p;2Tc—p wwlalar To3 kelacH. (15.6- cblrTa).

4) a&ar y=/(x) e8n cblr'y, x<0 boY8ancla atbbl5zalar o N a
3TTebl K bo4sa, bn cbl2laTn§ Bekall koorcHnaralar 513reraglcla8l
A(~x;y) ya B (—%; —y) nusablan sgllb koorc/inablar

815*eTa3tTt§ M N~ Mya N 2 ~ "] nnalalan8a TO3

kelacH (15.7- cbirTa).

5) a&ar y =/(x) lunk3lya clayny boYsa, p=/(ch) Mnkslya
MaTt clayny boYacH ya nlarnt8 clayrlan o‘raro rens.

A8ar y=/(x) cbe8aralan8an (T </(x) </I/) boY3a, ntng
8Srall8ly =7 yay~M HO‘§‘n cbl2lsglar oaglcla boYacH. Yna To3
P=/(dh) NITk3lya mncbun bat 1</{y)<M 1en8312I'k O‘nnH boYacH,
P=/(dp) Munk3lyanllné 8rall§l 1cbkl rac/msl mm {asbwy] racHu3! M
boy8an ba”atné Jcblcla py”~3liacH.
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15.6- cbluna

yA N1(p; v2+d)
A Xry)

B(-x~ -y)

a) A,(p;29-h)
15.7- cMruwa

A8ar y=/(x) Tvnk3lya x=x0 nnulaiia ekalreTuta e8a boUsa,
P=/(th) WnkElya d—h0Ea ek3lretnt8a e&a bodladi

A8ar /(x) Tunk3lya blror oraHscla katayuycbl bodlza, smlb
koor(Vnaralar 313lera81(1a p=/(th) N TK3lya ncbun swb racina3Trg
Alytall: 30a! 8relkasl bo'yiolla barakal sli™aniia kaTayacl, 3oal
3lrelkasiip leskan baraka! saivanc3a esa nrvng u\yrall orrac/.

Y =/(x) nTk3xyatne bekarr koorcltablar 513lemaslclaél y=c
~orl2oTal asunploras! atb koorcknaca 8l8leta88 p=c rac/ms
asnnplUVk aylana bo41b ko'cbacH. Xn3mn3xy bollla ¢ =0 boY3a, aylana
nusara’™a aylanacii.

y=/(x) cbl2ldnT8 beka/l koorcllnalalar 83BleTa3kla8l x=b
yerlka! abjuwptOlasl sv*b koorcllnarlar 318*eta8wa =" nur bo‘Hb
koZbacH. Xns3u3ly bolla b=0 boYsza, x=0 asltpllla aw*b

koorc3ral:alar 313lewasiia smlb oHL bo b oYacl. A8ar b =? +2nkK
(kK — blror bullln 30n) boY43a, X -b azltpl.ola =~ +2nK yerlkal

nur bo4Hb oYacl.
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15.8- cbwna. 15.9- cbirta

A&ary =/(*) cll12i9bekall koorcHnalalar 513leussl(lay -ax +b
azluiplola8a e8a boYsa, bu o8‘Ta asltpro*a alllb koorcHnalalar
35eusl& p =adh + b Awtec! 3pkaH bo‘Hb o*lacll. Xmansly bok3a
Y = (X) cbl21aTn8 y=ax as™tpunas! p =ag Anxliecl 3pkall
bo‘Vb oYacl.

1- zol. M 2 nwundA(aTt yazan.
Yecbll3bl. Texk1lzHkcla O aurbn! bel8/ab vnclan Ox au*b o™ w

oYkaranw. CbcoNirn TMsbalyo‘rdBlicla N burcbakka buranw ya

uncla Tnsba* yo'nalMisMa 2 bIrlik kesrma apga™arwr, nalyacla OM
Ke3Ta bo3 boYad/. Bn kestawiruy, M \\cbl 121arayol San Tiuxa boYacl.
(15.8-cblrTa).

2-10801 N 3~ nuallw yazalns.
Yecbll3bl. Ox an*b oYkariib, nT y burcbakka burartr

ya 3by blMlan OM Tusba! yo‘nallsbw anlalaynu?. Enc/l p=—3
boUY~at ucbmn OM wn& *e3kan yo‘rial/iBHcla8l nayotlla —3|=3
birk Tas33blabT olarw2, bu kestanT”™ wucbl 12lanayoléan

TN aT beradl (15.9- cbirTa).

2. Onlb koorcHnablar bi3”etasbla /lwblya&rnth 8rallklani
cb1218b. p=/(tp) TwunkSlyanln2 &ral18liu cb1215 aunyMa”cba
banarllac|:
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a) p=/(cp) N'mnk&yaTnE 8ra ™l cbl213b ucbmn nn&a 1o 3 kel8an
Y ~1{*) Ntk3lya aurllaclT;

b) P=/(¢p) Mvnk3lyaw {ek3bln3b sol(1labl, xuclcl y-/(x)
(unk3lyaw lek3bln3bclek boYacH (6-, 7-8 lar& 4.);

® P~/(d) Nink5lyawn8 8ral8tl cbl213b y —#(X) MnkblyanT&
&rall8l bo«dclla bajanlack.

1-111801. p=ad (o>0) Mnk3lya ~ral~bl cbl2T8§.

YecblU3bl. O Tb koorcltalalar 313letazlcla ba‘ran Nink3lyalarnts
8ralklan nusilalar bo'ytoba cbirfMacH.

©>0 Alyrallar ucbun Ja<yal LUrarTr:

0 2 K sam p 85 s ™ ,5 on 5 IN1 3p
t 4 2 T 4 2 4 4 2 4

p O 08a 1671253 314 391 474 554 630 714 1 874,95

KoorcHnalalar {ekl3&lcla ynuyonéa {opl~an nualalarnTt&
o‘nnlanTt Wplb, nlart cbirw\art bllan birlasblTb nalyaslla ¢=0
‘bo48ancla {rTk3lyant8 Eral™ bosll boYacH (15.10- cblrTa).

211801 p=aerk (a ya K — o”arTta3 Tmsba* 3onlar) LUnk3l-
yanT8 8ralwlu cbl2T8.

Yecbllsbl. Bu len8lara bllan berl18an c\wiy loSarv/nuk 3plral
vieyllacl. 1M cbIr™3b ncbun ¢ burcbakka XMyony silytallar benb,
bn Alytarlarw berlan *en8lara8a f0‘yann2 ya vinc3an ¢ wn” bn
Alyta*lan8a 103 boY8an p nT& 4lyta*lanw artalayTtl?2:

15.10- cbixwa.
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15.11- chblrTa.

ANar p=-*—a,—| 4 ~ ,n,3,2s,. Alyrasaru “a-

b1l ~“Xb 0‘31b bor3a, len§laraclan artdalan8an p nTt& HAlytallan
Anybla™oba boYacl:

_ KM — K 1 ™
p=...,ae~Kyae 2,ae * ,a,ae 4,ae2%ekae 2 ,aei....

n3bbun

/ N
P O * ¢ m, 70
° e ) ,(B,O), ae 4 >4 ae Y

\% ) y / M /
nuablarw crlartr.

COmlb koorcltaralar 313fetazlcla ymsoncla FOpH&an nuslalarung
o‘r TT 1oplb, nlart rayon cbirls yorclarkla bbla3sblns nalyaskla
p=0e*® Mink3lyawné 8rall§l bosM boYack (15.11-cbl2T1a).

3- UN801 p=4312ch MnkSlyanwé 8rarl§w cblrw.

YecbllUsbl. p=4%12¢h Mvnk3lyaw lek3blnaMa, ww ~=481n2x
Mvnkslya bMan *asso$lana</l. y=4572x Munk3lya Y xed] cla
atplan8an, cletak, p=4312¢p Wmmislya baT Y rla atulan8§an.

y=4%$12Xx loa Ivwnk3lya, <3eTak, p=4312¢h (MNK3lya Awb8a
T3balan 31TTe*nkK.

y=4312;c c3ayny n.Tk3|lya, nNT8 en8 kioblk Tusba! clayn s, n
bollla p=4312th baT «3ayny Mnkslya bo‘lb, T=tc unT8 clayn
boYacl.

y=43T2;c Tmnkslya cbe8aralan8an (|4%$1n2x|<4), clewiak,
p=431n2¢ nMTk3lya baT cbeSaralansan (|43T12¢|<4).

y =4312X WTK3lya [0;1] £\ X =| Twlacla Tak3TuTBa

(ae~kn,-K),

ATax N =4” * = 4 nunabla esa Tmwnunuwa Nt.n | N)="~-4n
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e&a boYacll, p=43T 2p nTk3lya T03 YN3lcla =" Va & =—
Twblar6a 4 ya —4 ek3lretunt Aalytallarua e8a boYacl.

y=43T12X [unk3lya oraBflaréa o‘3unychbl,

rn €] |n 3an
xe 4’2 n 2;4 oraHglarcla e3a katayumycbl, aeTak, TO3

3
raylzllda p=43T 2p iTk3lya bat <pe”0;*n 2 =7 \ oraslarcla

o‘3unychbl, e oraljolarcla e3a katayunychl.

b)
15.12- cblrTa.



y =43wW 2x NTk3lya &ralwl asmnpto”™a e8a eTtas3, n boll
p=43T 2p KaT a3xTplO”™a e”a boYtaycrll.

OeTak, p=43T 2p e8n cbl™ Tarkar! svlbcla, radisl 4 8a
*en8 boY™an clolracda .pyksballl.

p=43T 2 e8n cb\rwyn'tg, Awb™a T3balan 3Trteblkl6! ya

nnta éaynyHS8IML blsob™a ollb, [0 kKe3Taéa p=43T 2P

NTK3lyawnE Eraii8lw auranur.
Bu érallkT yasasb ucbun, <3sllabxarakrerH nuslalart (oparTr:

4[4 ;]”™ 4(0;0),4[0:;?2]a, (2™ ;]9 2 Ia),c,[r;*

B nuablart rayon cbl214 yorclarllla bblasbW/ranur, napaga

O0<d<| ma% p=43T 2h N'mnk3lyartné érain8l bo3 boYacH (15.12-
cblrTa, (a)). p=43T1 2p e8n cbl2IALUNE an*b8a T3baTn 31T1Tel-

nk1lwTl bl3ob&a olzak, —* N hp”™ O ncbun p=43T 2h e&n cbit, Ly,
EralMin cblrannr (15.12- cblrTa, (b)). Ou*b alroiicla burcbakt
K bun3b malyaslcla p =43T 2p nWTk3NyaTw,* érain§l bosll boYacH
(15.12- cblrta (@0).

3. Ou*b koonlMna(@lar 3H3reTasia rMTk$lya Srallklarwil altagb-
Mn3b. <3ub koorc/Tnalalar 313lem@Blcla p =/v/(h+a)+" NTk3lyawnkE
Brart. baTt 3Jekall koorcHnalalar 519 era31cla8l y=1/{X+a)+b
Mvnk3lyawné &alwl kabl cbirllb, buncla smylclagl xossalarSa
aszo3lalac:

1°. p=—/ (¢) ya p=/(p) Wtk3lyalarwne éralllan aTb
bo3bl8a w3balan 31T1Telnk boYacH.

2. p=/(—d) ya p=/(h) lvnk$lyalaTT8 S8ranklan smlb o‘awa
T3balan 31TTelnk boYacH.

3% p=/v/(h) (T =0) MvnkslyawnE Sauwl p /() nTKaya-
NnT& Srai8lll aTb o‘sa! bo4/lab T Tala 41313b (cbo‘213b) naTyasia
bos sllinacH.

4°. p=/(p+n) Munkslyatn8 &ran<i p=/(¢p) .Tk51lyanTé
ErallEun a burcbakka bunsb naTyaslla bosW boYacH.
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15.13- cbwna. p = ap 15.14- cbwna. p = af<H)

15.15- cblxwa. p=3co5(+1). 15.16- cblrwa. p = 2+3co5(C|>+1).

5°. p=/()+6 Lnk3lyawns &rall8l p =/(b) nTk$lyanTts Bran™r
uylb o441 bo‘ylab bTassblab birH&wa parallel ko'cbT3b. malyablcla
boall slllnaci.

M 180l. p=2+3co$(h+1) nnnkelyanté 8rallelr cbIxXTA.

Yecbll3bl. Ayyalo, p=co5} LUInk3xyanTs ~rai”~T cblranHr:
(15.13- cbl2lma8a saran§), $o‘n&ra ymson(laél 3°—5° - bancHar™a
azozan, p=co3(p+1) (15.14- cbirrta), p=3co3(p+1) (15.15-
cblrta), p=2+3co3(h+1) Nnk3lyalatTé éraiiklanT ke”Ta-ke!
cbirisb nalyaslda benl8an lvnk3lyawné sran”n! bosll ™\\ar2.
(15.16- cbirTa).
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Mu$lauH yecbl3b mcbun nwo/lar
Punk8yalarnwé Eradllnw cblrt/:

1 p=a5T1 3p 2. p=2+6co3h. 3. p=3+4 cosp.

4- P =gg+4, 5. P-2~77. 6. P=681n]|.
7. P=

*e *e p-

Mwun8laun yecblsb mcbmn benl8an nH3olMarnw™ Jayoblan

1- cbwna.

2- cbwna.
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3~ cbwna.

4- cbirTa.



6- cbwna.

8- cblrwa.
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16- 8. 08HKOKMAS8 8HAKUT)ABEMbCA
MU K81YAMIUC CKATKIN

1. O3bkorTtas $aKicla beri™an Mwkzgyanw™ ~raiignH leblnn8b.
Ten&Jatasl I'(x 9y)=0 3bakicla benl8an Al KblyaT sarayrir. Bu
3ballla ben18an tk8lyalar al&ebralk ya lranssericlerv Mtkslyalaréa
bodHnacll.

A8ar P(x,y) Tunkslya &,(X,y), qZX,.y),..., d,(Xy) Vkslyalar
ko‘paylwa8l8a yoylasa, (X, y)=0 ren&lara g!(X,;y)=0, diZx,~)=0,...
dix,r)=0 len8latalar 515{Tabl&a exy1Yalerl boYacH.

A&ar e8n c\w™ ler<laidbl P (X, y)=0 6a X T —X 8a altasb*Tl-
%angda, n o'réarTtasa, cb\ru, orcHnablar o‘sAwa T3balan 3TTe Ll K
‘boYacH.

A8ar e8n cbl214 len8lata3l /'(x,y)=0, cay w —y %a
alta8/Miinléancla, v o'réartasa, cbiny akxslbbalar o‘awa T3baTan
31T1Telnk boYacH.

A8ar e&n c\nr™ len&lartasl P(x, y)=0 cla Hlr va<#6a X Ww —x
8a,y T —y&aalrtasbltléancla, n oL&artasa, c\wu, koorcHnablar
‘bosbl™a w3baTan 3HNTeTNK boYacH.

A&ar c\w[y lenélarazl P(x,.y)=0 6ay T X &a, X WYy & aknasb-
Mnl8ancla, n o'r&arTtasa, cbTy y =X bl33ekT3aéa rvebalan 3un-
Te TK boYacH.

P(x+a, y)=0 *en8larta bllan Voc3alana<%an cbl214 P(x?y)-0
leu>lara bllan Moclalanéan cbl2la T absslbzalar okl bo'ylab A\
Ta33btab bkH”éa paraHel ko‘cblnsb na*yaskla Vo3l boYacH, buw3a
yo‘naHsb a Tn& Xxsborasiua Teskan boYacH.

I(x,y+b)=0cbl214 P(x, >=0cbl2la T orcHnablar 0"1 bo‘ylab
B\ Tazsblab blrBaa pardllel ko‘cbT3b malyaslcla bosM ullinacH,
‘bunc3a yo‘naHsH b T8 13borasl8a Teskan boYacH.

cblrk* P(x, y)=0 CbI214Ml ab33™33akr o‘sa! bo‘ylab
p TarTa 3tulsb (cbo”3b) maTyaslla boall afTacll.

/X N1=0 cbTa /'(X,™)=0 cbl2lAll orcHnalalar o'y! bo‘y-
1ab ~ Talla 3113 (cbo213b) malYazlcla boall sllinacH.

+ + N len&larta bllan Voclalan8an chxinay, ynsior-

I8l altaSbllnsblar yorclanucla (X, >0 iTk3 yanT3 SralA2l owaH
bo3l1 allinacH.
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P(x, ,¥)-0 cbl2laTn§ absbl5%alar o‘Al bllan ke3™3bl3b nwla\an
r(x,0)=0,
r(x,y)=0o
818letawng yecbltlan<3an Iboral boYac. E{x,y) vnk5lyawn8
éral™MIMl atytoy, cbws mncbmnn bm cbl2lanT& kKoorchnablar

o'ala<3 yolTa™an ba‘2l nualalant KOpl3b Taazac™a Tuyolls

‘boYacl.
Bu yon3atcbl nus*alart (X, .y)=0 cbl2lanT8 y=kx 10B‘Nn
ckw A blMan (k TN 8 bar XM arytallark3a) ke3x3bla/ nua(alan 3llaxcla

axlan3b Kkerak.
P(x, y)=0 cbirlanTtg éonronbl astaptOblanw HOplsb ncbun,

X NT8 bum lenélaracla satasb”an yumson clarasasl oldH<38l

koelll181yen1inl nol8a {ew,~asMT3H kerak, burncla koellblyen!
o”arTa3s rra”or boYsa, n bollla cbl21aTn 8 80/120m1al a3lwptorasl

boYTaycH.
P{x,y)=0 cbl2laTn 2 yerllkal asHnp*o*alanw Hp~3b mncbun

e3a, y NnT8 len&laraga sa™nasb™an ymsaon daralasl ollla™ koellll-

3xyenlT nol8a ren”~asbln3b kerak.
B{x, y)=0 cbl214AnTé o%'Ta asnplOblanT loplsb ucbun

len&latacla y W Kx+b %a alTtasblwb, Xkkka X NT8 en& ymyon

carala”™ okHcla8l koelll{3lyenmart nol& {en”*asbiin3b Kerak.
1- 1Bol bl3bbu e8n cbirls Lickiia Sonronl:al agHnpliola8a efa

ekanlwlnml Ko ‘rsavns:
X 2y 2+y 4—25x 2=0.

Yecbll3bl. Haglaalan Wat, berM™an len8latar guyllan
Ko'mT3M a yorarwr:
O 4-25) x 2+y4=0.

X 20KHc3a™ koelll131yeTw nol8a Men™ a3kl i-aLuxr:
IY—25=0 yokl (y—5)(y+5)=0.

y =5, y =—5 {0‘8'n cbR1alar benl&an e8n A\\\7yN#s S0r0nlLal

asTplU blan boYacl.
2-nwol. 2y2—xy2—8x2y=0e8n CbR14 blHa yeriikal a3wwilplola8a

e&a ekanH™N W Ko‘r3alrs.
YecblW3bl. Haplpa*an baTt, berH™an len&laTtaTt swylclaél

ko‘nT3llda yorarwr:
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(2—x)y 2—6x3/=0.

ylya x2ollllaé! koelllblyenWarT nol8a len§la8Mrallll2:
2—x=0, yokl x =2.
—6y=0, yokly =0.

deTak, x=2 yay =0 10'§‘n cbwslar, To3 raylaMa, benl8an

e&n cl121q91rg yelllka! ya 80M20nlal astrptoblan boYacH.

3- UIB0l x3+ /—4x2=0 e&n cblr™atné o&'ta asltplolaéa e8a
ekanlwlr Ko'rsanné.

YecblW3bl. Hasalaalan baTt, e8n c\\\ru, len§lara8lcla8l y T
Kx+b 8a aknasblrrarwr:
X3+ (AX+bY—6x2=0,
X3H+&X3+38&X Db+3kXb2+ P—6x2=0y
(1+/:3x3+@BA:26-6) x2+3Nex+"=0.

EncH x3ya X2 o‘28arunycbllar okMéa”™ koellwyenllrw nol8a
len8la8b lranin2:

1+k3=0, K =-1,
yokl
3Kb—6 =0 6=2

OeTak, y =x+2 KO‘8'n cbl2!g berl™an e8n clltTaTtn 8 o8‘wa

aswilplolasl bodacl.

4~ 1 180l. X?+2y2—x2—y*=0 e8n cblrxanTte Eraly™T cbwn§.
YecblLL8bl. O3bkorTta3s 3bakllla benl8an M'mnk51lyanté atalaw$hb
8obazlnlloplsb ncbun benl8an len8latarty 8a T3ba*an yecbarwur:

(y2—\)2=x*—x2+1
yok!

N =33+, —x2+1L  ya y2==x@¢ —\[xXA—X2+1,
N3143(13, e&n cbleanwe Illa 3ltox18a e8a bo 1alllP. Btnchbl
BboxNg awslaw8b 3obaslla kHyony X mncbun
X4—x2+1 >0 yokl (x2—1)2+x2=0
lenE812Vik o‘nni/A boYack.
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16.1- cbwna.

X4 +2y2-x -/ =0. (\)y =d1Ihix4-x2+T
{2)y =H1\-\1x4- x2+1L

1kkTchl $box1 ncbun esa

4Ax4—x2+1<1 yok! x2—1<0

1ene512HK N o“‘nnH boYac
BeTak, e8n cbiruy binncbl $ox1ring ar~arsb 3oHa$l (-0o+00),
kkTcbl 3bcwTry, aly lat3b &oKasl esa [—1;1].
E~n cbl2lsa koord/inalll o*slanga T3balan 3TrTemTK boHadi, chunk]
X T—X&WT —Yy&a atasbliFanclae8ncbT *alaTasl o28artayd/l.
BerH"an e™n cbuiy, Son20 Talya yeriika! asinptOLLIKra e8a eTas,
cbunkl x4ya / o‘2éawychbllar olll(la8l koelllalyetlar o@8arTas.
EncH o8‘ta asltp*olaw Hpl5H mncbun y w kx+b 8a
alTtasbnrarl2:

X*=(KX+bY -X2+2(kx+b)2=0.
Buncla x4ya x3oP8arvycbllar dldH<3&l koell*3lyenTlar nol8a
len8lasbllrarl2:

A4—1=0, K=,
< yok!
4Kb=0 b=0
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OeTak, y —xyay=—x 10'§‘n cb&uwblT berf™an e cblr™*ante
08‘Ta asTlplo*alan boYacl.

E8&n cbwawng blr necbla s0‘3blTc!la nualalant loparriir.
Buwine mcbun msbbm 318letawl yecbartr:

XA+2y2-x2- / =0,
%

y =KX.

102
Bu yen3an x,2=0 ya X :-1?_—KT-. A&ar k—0 boUsa, x=%1

boYacl.

Benl8an nTblyanws 8Srall 16.1- cblrtacla la$ylrlan8an.
5 nwoK y2—x3—8=0 Mnk51lyawns srall§wl cbinru,.
Yecbll3bl. Ten8lartar y %a T3balan yecHartr:

y ==+y[x1+8.
BerH™an {nnk3lyatn& aTsAKT3b 30ba3k
2)(/")=[-2;400)
boYacll. Punk51yanTt8 &ran&l Ox o‘asa T3balan 3WTNTEeTK, CbUNKA
y W —y éa aHnasMranina e8n cln2ld o‘28artaycl.

E~n cbit.wy asltplOlalaréa e&a etas, berlMan vnkslyatriy
8ral8lTt cbl218b nchmn, ymnaon 3boxlw cblrarwr, ya‘w

y =>/3+8. Bu cbl2ldnTé koorcMnala o‘slan bllan ke3l3bkl1
nualalant HOpanmr: A(0;2>/2), B{—2;0). / =x3+8 cleb beluia-
8ak, burcla y = boMacl.

Kaysbankr, y - ~ vya /=x3+8 lunk3lyalarnt& Eralllan
TaywnrT.

Yunson 3box ncbun clwf8an {nnk8yatn& ~ral”kn abslsFalar

0'Al8a l5kalan ak3lanlTb; 121anayoléan Hnkslyan T8 &allElT bosi
Al1ar1? (16.2- cblrTa).

6-Nmool. y3—9x 2+x3=0 {unk8lyawns ~raniT1 cbl2T&.
Yecbllsbl. Benl8an len&lataTt y 8a 18balan yecMartr:
y =1]9x2— x3.

Bn mnk8lyanTé aTAKT3b 30bask (-00;+00) clan Ilboral.
Beran Tk3lya yerllka! ya ~owonbl astlpl:ofalarSa eka eTas.



16.2- cbwna. / —x]—8=0. (1) y =dc* + 8.
@y =—yn3+8.

Enc o§‘Ta asiinptOTa™u lopaxw?:
(KX+bY-9x26=0.

Bunclan

vV +1=o, K=-1

YOK!
3k —9=0 *=3

Xx+y=3 Je‘n cbwa fITkelya ~ralf™"717~ oé‘ta a$limptorabl

‘bo4acH.
1=9x2—x3ckb el§layil12, bunga y =1 1IM|bn 1=9x2—x3ya
y = MTkS51lyalartn2 ~ralllan yon3arwéa 12lanayol8an J1Tk-
81lyanT§ Eraiié! cbirHacll (16.3- cblrTa).
7-nwol. XM +/—x2-y2=0 Mnk51yanwé 8Srarl&llll cbl2T8.

Yecbll3bb Beran len8latar anyk!a8l ko‘nt$bcla yoraniu

Bu e&n cbirxy koorcMnalTa o‘ulan ya y=X bartcla y=-—x

bB$eKTn8alalHa T$balan 3wmneTrnk boYacH, cbnnk) P (—x,—y)=P(X, V)
ya P(X,y)=P(y, X). EncH 0 <x<y f$<3:&1 ~raHkKT cblranur. Bu
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16.3- cbirrna. %2 0

3barnariia berJan *enslartaT y & riwbalan yecbaTk:
4+x2“ x4-

Butng y =~ X2—Xx4 $boxobcba$lil sarayrir.

Kaysbank!, x<1 bo‘l$a, cbe”arakn”an, x>1 boUsa,
$ +*2-*4<5>Y<]l- ~=b x2~ x4=5-(x2“ 1)24
MNnblya x = y =N +>[1 en& Malla dYroada ensbacH.

P '~21 *a ~oc’a \ ”~an O BacKa katayacH. r

Lnk3xya ~ clan ~ Backa katayacH, =iiTk31lya e3a 1 iian NO
Backa otxcll

X 0 ‘2Barunycbl clan 1sacba o‘$Ban(la, ~x2—~" IToclaTns

Alytall O han ~ Bacba o‘3ac/l, 3butne ucbun | encH ~ ihan ~
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Gacba katayacll,yesa f 74 ~ {~

1rlanayor8an iiTblyanT§ érall§l 164~ cblrtaga 1a8YIrlaten

164- cbwna. X+Y— —y—0.

Mwu”any yecblkb nckvn wi5ollar

OkbkorTas 3Hallla benlsan J/lTk3lyalaw lek$blnne ya &all&rn
cbl21Ms.

1. y*—x3—1=0. 2. X 2Y-25%x20.
4, (y- 2=

3. bxyr=*?-2. (y-x292=x5

5.y 2=x2x-1). 6. y 2=x(x—1) 2
8. y2=x2 x4

7. 9)y2=4x3—x 4
10. y3=xdx2-4)3

9. >2=(1-—x33 y3qx2-4)
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Mwn”agfl yecbl3sb mncbyn beryY”an nwollanung Jayoblan

1- cblrTa.

2- CKuTa.

3~ cblrTa.
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10.

10~ cblrwa.

17- §. MIr'KAKKAB PLUKS81YAIALLIYLLIC
CKAIMKbALLUM CH1218H

1. Mwurakkab Munk$lyalaruing 8rafklanTt c>w3b. n=u(x)
Mwkslya NYo‘plarcla, y =/(n) MNink3lya e3a ~1o‘plarcla a T 4lan8an
bo‘lMb, r/=th(x) MTk3lyanT8 4lytarlar 'oglanu <ok boY3T. bl
Hdlcla X 1o‘plarcla y=/{uy(x)) Tmrakkab lvnkSlya awalanSan
boYacH. Bn Turakkab lunkslyatn8§ ~ran”1 4mnyldal larfbcla
cbl213b Tayzlya elllac!!:

1) Y ~/(n) ya n=(p(x) Mnk3lyalarnt& 8raiiklan alobicla-alobicla
cbirJac (17.1-a, b- cbl2Talar);

2) y —#{n) ya n=y(x) Hnk3lyawn§ xoz3alanc3an royclalarb;

3) n=y{x) JItkdlyant8 x=xre X xarakTerll nuatabilw OHb,
mn8a 103 kel8an n=qx0 alyralw lOpanir. 3o‘néra 17.1-a
cbl2Tacla8l Ou o‘axlan bD alyTtaTw agavb, vn8a To3 Kkel8an
y0=/(xQ Alytarw Toplb, +Oy koorcHnalalar sratetaslla /(d (n»
Mvnkslya 8rall8Tt8 MQxQyQ nuuytast! armalayrw2. 8HunN&a
o'x3basH1tolcla yana blr neclla xarakerl1 nuablarTt Oplb, nlart
bMa3bnnal naTyas™a 121armycbl .y =/(h0/)) Mmkslya Srall&l bosll
alllnacH (17.1-c3 cblrTa).
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17.1.- cbirta. a) y =/(«), b) n=<px), b y=/(y(n)).

1- nmwol. Yy ~e~X MNmakslyaniu§ &rarult cwn”,

Yecbll3bl. n=x2 bel8Ma3b owaH benl8an Mmnk&yawl y=e~u
Ko™Mnw3keéa Kellrarws.

n =x2HT1K3lya X=(-";+") awalan8an bo‘Hb, nnw” Alytalarl
1lo'plalrt {bi}={0;+00) 6an Ilboral. y —e 1 1mnk8lyarn8 atsalaw$b
30ba3! 2?—=(-<»+°0) boUlb, {r/}={0;-H»)c:* boYacl.

Encll y=e~X2 Turakkab luvnk3lyanTt8 S8rall&lll ynuonéa
ko‘r3alll8an MariiMa cblrarrur.

1) y—eunya nu~-x2mnkslyalatt& 8rallklant, To3 ray”Ma,
n Oy ya xOy koorcHnalalar 515letaglcla cblrartr (17.2- a, b-
cblrrakr).

2) y =ermNTK3lya (<=+&) caaralan&an bo'Hb, unt8§ Alyrarlar
OPlarl [O-5=) clan lboral, Twnk3“ya katayunychbl, (-00+00) cla
MNrk3lyatn8 8rall&l sayana bo‘Hb, (0;1) Twlanan oYack, x->*
cla y —20, esa =0 10'é‘n cbl219 M'mnk3lyanTte
éraB] ncbmnn pgonroTta] asvnplolra boYacl.

n=x2 1umnkslya (-*;+°0) cda atalan8an, ntn& salyrallar
W*platl (0;-b~) clan Iboral, Mnkslya Uit boY8aw mcHUN nNT&
SralBIML ncbun CbI215/ yelarH.
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17.2- cbirta. a) 1—x2 b) y=e~", c) y=en&

3) y~e~" Tunk$lya [0;-b~) oraliscla kaTtaymychbl, n=x2mnkbly:
e3a [0;-H«) cla o‘smycbl bo4Y8anl mcbun, y=e~*2 [vnk3lya [0+<~)
orallg”™a kataywmycbl boYacll. xG=0 pa no=0. Oun o‘aklan mnc=0
Aly tTaTl agaHb, vn8a 103 kel8an y=/(1n0=\ salynllinl *oplb,
X Oy koorc/naralar $1$leta$l(3a M QOQxG=9=M(Q0;1) nuslanl
anlalaytl?2. Kaysbankm MQO0;1) nuslacla y-e~X2 vnkslya en§
kalla silytal8a e8a boYacH. 8HunTplek, c—=>+* ya = éa y=0
(17.2 ckchblrTa).

2-111801 y= 2% Mink3lyanTt§ 8ral81t cblrTt/.

YecblU$bk r/=51nx, y= 2 lwwraslyalaml saraynw. KaysbankK
by Tvnk3lyalar Turakkab bink3slyanl lasblal elacH. Bu Turakkab
Mnk$lyant8 anlslanlbb 3obas! (-00;+00), AlyTta*lan 30ba3s! esa

clan ®ora*.

1) y —=2liya n=8u1 nlnk$lyalarr8 srallklannl nOy ya xOwu
koorc/nalalar 51$leralancla alobicla cblranw (17.3 a, b- cbirtalar).
2) y=2hllnkaya (<=H> cla o‘anycbl, n=%$1TXx &NkAyanTg§ eng
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KIOblK C3ayn2nbo‘Vb, [~ ™ +2k%:3\ +2KKN (K € 2) oTllaa o'uychl,

N +2kn; —+2knN (k e 2°) oralHlarcla esa Kawayiycbl bodacl.

3) Owmyldaél x=0, x1= x2=4, *3=~ xaraklerH TklLla-
laml ollb, mlarS8a wo3 kel&an */,=(), |/=1, bB=1 Hlyrallarwi
(oparwr. Obl 0”°c3an #o=0=> L=\, n2=0, bB3=1 gxyrtaHarT aganb,

vlarSa 103 kel8an ;0 («0)=1, y}=2, >2=1, B =2 odYTalMarw

1oplb, x Oy koorcltalalar 3151leraglcla 17M0; 1), A/, ™ ;2 , M2c; 1)
Tw{alart awslayrw?2. KaysHank!, intk3lya ~ 172°~ Twlacla

ens kalla glytal 2 &, ™ 3~ 5~ nmuac3a e3a en8 KKblk Y

fAlytal8a en3kac (17.3- (I cblrTa).
3
3- 1r3ol. y ="2—  ~ hlnkslyawn§ 8ral&lw cbIrT§.

YecbllU3bl. 1 AtplatsV 3olask [ 7)=(-00+00- Atglatsb

N . _ —
30ba3TT” cbe8aralanc3a8l slytarlan: X_H>IGC>‘2 )x\ J=>

r 1~
VAR \x) =-=
2. y{=2— *x cleb bel8Mayrt2, bunc3a y =y3 N =2—”"Xx
NTk3lyatn8 Eralww c\wanw (17.4- cblirrarnné ymson ABrr).

Y1 =2 —¥x [Ivnkvyawry, xarakcerH nwugaTalanTt, ya‘w koorcll-
nala oclan bllan ke3xsblkM nunablan J1/,4;0), A/Z0;2) ya yor-
c3arcbl A3(2;1), J¥46;,—1) nnylalnTt olaTk.

3. A/, M2 JV3 WA nunablatTte orc3rtablanw knb™a
koYaranuw. Ne*yacla, To3 raYlsbc3a, amylc38l Tuilalarw ola T12:
~.(4;0), »A0;8), W3(2;1),

4. By nusg*alarw cblrtawME pa3(kl s13rrc3a Joylasblraru? ya
rayon cH12la bMan wlart birlasbllrarl?2. Malyac3a 12lanayol&an
MnkslyanTé ~ralwy! boall boYac (17.4- cblrtanTé pasHa s13711).
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4- nwol. y =1083x2+3) Mnk$lyanT8 %ral\%\1 cbl2T8§.
YecblH3bl 1.AnlAlarsll 3obask Ay)=("~;-+0°). Beran TMnk-

8lyalllng atalawsb 30ba3Tlé che8aralancla AN OO 2+/ ~

2. y,=x2+3 leb beléMNaytl2, buncla y=\o”yr Enci y]
rMTK51lyan1n8 xarakTerl Twlalanw FOparwr, ya‘w koorc/naTa o‘alan
bMan ke3™3blsb nmsalalan ya yor6atcbl nwmsralar: J1/,(0;3),

nn~2\/6;,9), N/3—n/6;9). N Mnk™Nya, nnte Eral§l para-
bolacHr (17.5- cblrtawné y\won ABBrr).

3. M Mbv M3 nusalalar orcHnalalantn& lo6anlTlani
blzoblayrTr. THalyac3a T03 raYlsbcla swylcla8l Tu blart toparTr.

A/,(0:3): =3=>y =1083y, =A"0;1);
M2(y]6;9): yx=9 =y = 10e3y, =JT2u/6;2);
N/3-n/6;9) :y} =9 =y =1083y, == 3—=>/6?2).

278



175- cblgna. (1) y=x*+3, (2) y~o ™+ 3).

4. Bn /N, X2 Asmmalalawl 175 cbirtawng pasll dA$urcla
NylablN]raTtli2 ya mlart blrlabbrirlsb na”asbla 12lanayolsan
Y =10&3(x2+3) JTtkElyanln§ 8rall&l bosll boYacH.

Mwn8laull yecbl3b vcbun Trcoar

Mwurakkab vnk$lyalarnté 8ravklant c\wT?

1
1 y =1n(arcre X). 2.y =arc3T % 3. y =arccos 1—132
4. y =arccl&(c*8 x). 5. >>=arcl|(18X). 6.y =3$T7($T X).
7. V=wl(arc8lrc). 8. y =el*2. 9. y=arcco$2\*.
10. y - 5T1(arcco$n:) = —x.
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Mu3OH yecbl3b vcbun berHSan rwsoHarm Jayoblan

3~ cbuwina.
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5- cbwna.

6- cbwna.
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7- cblrTa.
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10- cbirTa.

18- § M/IYK81YA CKAPHO114l CH12/I8HMIMC LWYLIMIY
TAKTIBbALL

1. Punkblya ~rafl”™Mw cbir!'8bnw8 ntmnrwy (arll an. Punblyaw
{ek3bln3b ya mwn” 8Srall8lll cbirblrw anylem8l Mafbc3a aTtaa
o3bln3b raraya elllacH:

1) Twnk8yanln8 aralanlsb 3oia3T! 1oplsb;

2) MnnislyanT§ ya 1cxiHS8T] awsalasH;

3) {rTk3lyat claynyHkka leksblnsb;

4) Tunkslya ~“ralfAT1~ xaraklerll TwlalanT loplzH:

a) vnkslyanlne nollam;

b) Wnk3lyanTts 13liarabl;

6) exk3lretnTt nualalan, en8 kalla ya en8 kkblk fAlytarlan;

e) wrllBH (Tax3n3) valalan aroAcla <y28ansbl bar<l1y x—=+o bo4 an-
da»l o@8ansbl.

5) Twkslyan1n8 alyrallar 3oba3tl (*<<Yplartw) lopl3/;

6) Munk3lya ~ralv™MOU™ TonolOnMk ya sayansrk (boUAlk)

oraBAarw awpnlasb;
7) Tvinkzlya srall~T171é a51mptollk chbl21qlannl anlslabb;

8) Mmnk3lyants &ra%Tl cbw$b.

E3lalta. Ba‘2l bollarcla, ya‘nl Taklab wrslcla yaxsbl
o‘r=an8an MNankaxyalllrnté ~ra/I8lM cbi213bcla, ybuonaa kelllrTéan
bancllarnt8 baTTa3Tl leksbtnasclan unb, MnkSlya srallénm

cirl2ls3H bat TUTKT.
1- ol Wabwn Tk3lyaTt {ek3blnns ya ~ral”bl c\n'tn%:

/(X)=&—x4 )



YecblHsbl 1) raysHank!, (1) Mmnk$lyatru, atslat3H 3o0kas!
a </)=*e

2) (1) Imalya1lr, ya't Yxe (—oo+00) lar ucbun/ (—x)=
=(—M2—(—X)4=x2—xA=/(X) boYacH. $bnnt8 mnchvn, nt (0;+*)
oraH<3 Teksblrartr.

3) hayny eTas.

4) a) x2—x*=0; x=—1, x=0, x=1 — Tvnk8lyanT§ nollan,

b) X2—x*>0 yokl X Ax+1)(x—1)<0, yok! (—1;0)u(0;1)
boY8ancla, Tnsbal; x2—?<0 yokr x Ax+1)(x—1)<O0, yokl
(“*°; 1) n(;+o0) bo‘l&la, TanlycHr;

ol (1) ATtksiiyat guylda8iclla 3sWak! allnaslAviraTwr:

o= O

1 1
Bu iilrk5lya parabola sbakna boMS arti§ldan X\ - — g4 » x2 -

rmlalarcla en8 kalla alytaTia ensbackl, yadu A (— ) ya B

ca¥Yax(* =4,x=0e3Yy=0bo4acH. Oetak, O(O;0) TTHTW T

nusalasl, A,, B nudlalar MnkslyanTt& ek3lretu T nug*alan boYacH.
e) (1) Mnkslya urllsb Tuwlasuwa eSa etas.

5) x,” bolar, nbolifia /(x2) —/(X{) =x\ —x\ —Xx] +x* =

2 —Xx](x2+1)M — [xX\ +x2™ kabl TaYlrlasb TU TKT. AS8ar X,
yax2nuyblar, To3 ra¥3kkla, |-°°; ™ ™ ya 0;-g” oraHslarclayo*3a,

/(X2=>/(xX boYacH, ya‘'t (1) vnk3lya yvan~0 ;"
oraHslar(3a o‘zad/l.

A8ar X! ya Xr nudp:alar, To3 raYlsbla, Ya +°°)
oralylarcla yoTsa, /(x2< /(x}) boYacH, ya‘t (1) lvnkalya

A



Ya [~2 ''H'] oraBJan3a katayacH.

(1) MTvnk$lyawn& Sralul \— CX),A],EI,]] ya (,Ci,L ’*COJI larcla bolls,

1 1
r h N\ fdaes3apgayanacHr. X =—  yaXxX =-u nuablar MN'nk&ya
J

Eralfuw 1T e8lUsb nuablan bo‘lacH

(
HI(x2—x4=HT 4 " M Bewak, (1)

nTk3lya asltp{oiik cllli2lalar8a e8a ermas.
7) Tnk3lyanT& 0‘28an3b 30bazl: E(/) =

8) Minialyawung &ralt™ 18.1-cbl2tacla MazyMar™an.

2- nH3ob 113bbu y - MTk3lyaw lek3blnn8 ya sra/iglr

cbIrTs.
Yecbll3bl. 1) awslat3sb 30Mask

/>(/m=— ;-3)m(-3;3)n B;+-).
2) m& TunialyacHN ya‘'t Yxe /)(/) wcbun

A-X)=--{-1=9-~ =A%*) bo'blu

18.1- cblrta. / (n) =x2—m
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3) clayny eta$.

4) a) Mvnkslya nollarSa e8a eTas.

b) 9—n"X), yokl x2<9, yokl [x|<3 boY"aw3a fArb-c.yn — .3bal;
9—12<0, yokl x2=9, yokl |X|=3 bo*18ar3a e3a [Mnkaya Taninycllr.

d) x=0 bo‘léacla 9—x 2 WAla 9 <3 LLoraC TakanTurra eSa

bo‘18au 3abablii benl8an Mnk3xya ~ clan lboral rinwTruT8a efa.

e) x=—3 ya n=3 nwusablar vnk3lyawn8 wurll3b (Tax3unas)
nusblan. Bu mualalar aroikcla nTk3lyaw eksblrayHk, ya‘w

}& 0 0-X10 +X) = (3-X10 +X) = +°°

1™ (3—n)3+3c) =+ x>0 (@B—n)38+n) =

A8ar x —4@ boKlza, y =0.

5) MTk3lya uii boUY™anH~an, nnT§ o‘3lll yok! katayl3bluu
(0;3) Ya (3;+00) orallalarcla 1ek3bT$b kMoya.

x ar*nten! 0 <3n 3 §acba yokl 3 gan -H» 8acba on&ancla —x 2
kaTayacH ya buncla 9—x2 katay8anllél 3ababll, benl8an nTK3lya
o0 T 61 beTak, berl/an lvnkslya (0;3) ya (3;-H~) oralflarcla o‘zacH.
Bu iTk3lya p/l1 bo‘l&nMglclan, A/)= (-*;—3) ya (—3;0)
ora\lL\at6a e3a Kartayacll.

6) &0n20nlal azltplol:alanu HOpanL:

HT g_lnT =0.

[ >0

y =010 ‘B‘n cblrw, (yokl Oxo‘sl) benl8an riTkaya 8Srall8 118
80M20nlal a3ltpl0lasl boYacii. x=+3 nwualalarcla 'mnkslya
cble&aralanma8;an. O eTak, Xx=—3Yya x=3 KO‘B‘n cblr.'Wwax Aankaxya
8rall& 118 yerlka! a$ltplo(@lan bolacll. Punk3lyants “‘ral™M
08‘Ta aslptrlaBa eTas.

1
7) TwnkSlyanlne slynlllar 3obasbl 1oplsb wncbun Y ~ $_ x2
len&ku X %a T3balanm yecbanw: 9—x2=-; X =x1%~1 X
Yy vV Yy

TN8 A3 éan bo3bsa aws AlyTal8& e8a bo‘Hsbl ncbmn —— >0
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yokl y\y—”" -0 bo‘M$bl barcla y*O bcYMsbl kerak. Bu
(en88121lknZn8 yecblTtlan lo‘plawl (-;0) +SN bolacH.

Bellak, benl8an MnkS1yamrs o‘rSansb Skl
~(/) =(—;0)m[1;+co

9) Punk5lyanTs cblrarwr (18.2-cblirta).

Mwu8laull yecbl3sb vcbun nwoHar

Pynk3lyalarwleksblnné ya Srallklanw c\wt%:

ly=2™ 2.y =e~x. 3.y =e~\

.. 1 x
4. y=18(1+x2. 5. y =1nco5 n+co3 x. 6. y=1n

7. y =arcco3(co3x). 8. y =1083"2+2x+3).

9. ;y=18(*8%)- y=nn
Mwnz™auH yecbl3b vcbun berH™an 118ollarms§ Jayoblan
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I- cblrTa.

3- cbirta

2- cHwna.

3

3~ cbwna.
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4- cHwna.

5- cbixtna.
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10.

9- cblrwa.



111 bob. BUTYK81YALIHLLC CKAP1CIM HO81b/WUIN
rOYbAbAMB CH1218H

19- 8. NK81YA14LLIC HO81bA81 YA O16TE1LLIY81ALN

1 MNnkaya bosYa8uHN8 la‘rllan. /(x) Mink$lya (a\b) orallscla

awslan8an bo‘1$Tt. Bu oraHs™an X6 Twla ollb, nnSa x0+Axe (a\b)
bodMan Ax (Ax< 0 yok! Ax> 0) orlUrra berayHk, u bollla /(Xx)
nk$lya baTt X0 nus*acla

Ay =A/(x0) =/(X0+AXx) - /(x0)
oTwna”a e8a bo4acH. blsbbu

Ar _ /(xO0+Ax)-/(x0)

AX Ax
(Ax*0) wbalw saarayTin. fay$bankl, bn $bal Ax Tw* Maxblyabl
bo‘lb, 1 Ax Tné nollan alyrallancla, ~nHac3an, nol

nusTartw* yeTarll koblk 11 5(0) arroMa awslan8an. Buncla Ax=0
nnaTt i 5(0) HO‘plamlié N Tk nunarasb

1- 1a‘nl. Aear Ax—=0 cla %}X Mssar

HT A =Nt 1~"~"= /M

=0 Ax mx=0 AX
cbekH HTk™a e&a boYsa, b HTK /(X) iTk3lyaTné *b rmgac’a™
ko3Wa3! irey/lacH ya

\XQ =UNT % (1)
n fa

=UT
—=0AXx  [Ox->0 AX
kabl bel8Manad/l.
A&ar XO+AXx=X cleb o!T3a, UNga Ax=x—x0 ya Ax—=>0 Iia X-»Xb,
na*yacla (1) wné& ko‘nws3sbl

n*.) (2,

T X%
201



191~ cbixua

3ballla boYac. HoalMa auyiclael /(x0), yx (ba&ranO, N

(beybrus), By, B/ (Ko3bl) bel&flar yorgartc3a baTt yorllacl.
1- nwol. /(x)=C ntk3lyanTté WNo3alMasw la‘'nllan Moyclalarb
lopt§, bunga C — blror o‘28artas 3on (19.1- cbirTa).
Yecbll3bl. ErkH o‘28atycblnT8 Viad/a I/ x ya x+Ax Alytannl
ol3ak, bn alyral;larga MNnk3lyanTt8 slytallan blr X1 boYacH, ya‘T

/(x)=C, /(X +Ax) =C,
3bnwin”™ ncbun

& =/(* +Ax)—/(x) =C —C =0,

6eTak,
N =- =0 51
AX AX
Sbunclay ~M\\bY
y\X) =UT —— =TT 0=0.
x>0 Ax x>0

0 warTa$ 3ontn$ Vodasr nold%a lerfh

2- nn501./(x)=3T X NTk31yaTn8 Ho3Ma3xT ra‘niclan Nroyclajarb
lopTs. .,.TH,

YecblH3bl. MaUuTtk!, )>=317x vnk3lya A1l ga aralanéan.
Yx e A 1lnusalat oHb, n™a x+Axe A] boYaclan Ax(Ax=0) orllrTa
berayllk. Bunéa arentetw né Axorllrraswa 103 raylaclabenl8an
Ntk3lyabaTt
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AY =8IINK+AX)—81NX=28IN~ ¢ 0 8 (3
orlirwa oladl
(3) wrw, Ixala lowoTw Ax &a bo‘Vb,
= . JIx 2X+IX

AY 23T 2003— 5

JIx * AX

LW8balT bo3l alflarTtr ya nnté Ax—=0 ga&\ N TLU T bl3oblayniir:

ST
. . : _ AX A . }
e Ay *e 5 2X+AX
bt & =Hr ——003—— =CO03X.
Ox=0Ax x>0 2 =00 (:
m 2

deTak, Y =($71x)' =C08%, Yxe 4].
3- nTtol. 1Mbwn
Ax)=(x-1)Z*+3)

nk8lyan8Xo=1 nusllléa” boalMaslr 1a‘nlllan loyclalarb KOpln&.
Yecbll3bl. (2) Nortmlaéa azosan:/(1)=0 ya

MTT = T ,'U410 F
*x-=1 X—1 X~*\ x—1
boYacH.
deTak, /'(1) =

2- la'nl. A8ar Ox-"+0 (Ox—=>—0) &~ Tn§ cbexk HTLU

T » = HT /(Y Axb/(")
x>0 AX ,Cb()

FTHT ~ = HT /U ~)-/bl 1
| px—=-0Ax [Ix—==0 AXx y

Ta™nc! boYsa, bu HTN /(x) M'mnk3lyant& xOmulaclasl o Ti& (ciap)
boslaz! cleb afalacH ya / '(x0+0) (/'(xo —0)) kabl belslMaracH.

Cclalcla, nk3lyanTt8 o‘n& ya cHap bo3sWalan bir TotonH
Vof/adar cleb baT ayllack.

4- lusol Y3bbum nTk3lyanTtB X=0 musilacla8l o*18 ya cbap
bosManTt OpT™:

y=HK-



Yecbll3bl. 2- 1a‘n8a ko‘ra,

HT * = HT NNO+A«KKTO = NT H =UT 1, r
=0 llx [0 Ox Ox>+0 Ox 040 [x
HTt ~ = UT =NT — = UT =—1
OI=00x [x>0 Ox Oe>0 x  [Ix=0 [Ox

. OeTak, /(X)=|x| {nnk3lyant8 x=0 nuablaé! o8 Hoslazl 1
éa, cMap Noalas! esa —1 8a 1en8 ekan.
1- e3blTa. A8ar/ (X) iiTk3lya X" nrlllaia HoslMa8a e™a boYsa,
rTk3lya 3 nuabla birtOTon /'(x0+0), /'(x 0— 0) No3Mar™a
NaT eS8abo‘Vb,

Nx0+0)=r(x0-0) =/'(x0
len8/klar o‘rTl.

2- éflagma A&ar/ (X) Mink3™ya x$ nus{atné& blror LLx"N) aTrok3a
n21uk3l2, x0 nusiTaga blr l1otonH /'(*o0+0) ya /Xxo0- ")
WMoslMakr™a e8a bo‘b, /'(x0+0)= /'(x 0— 0) boY3a,/(x) Mnk3lya
3vnualacla /'(x0) Mosa&a e™a boYacH ya

A*0) =/'(*o+<y=/"'(*0-0)
len8/klar o‘nniA.
3- e$hira. A8ar [x->0 (3a ™ T3ba! awsa 13/orall cleksi2

NTa e8a, ya't

HT 2 =uT M = *bl P>l =20
O=0[0x  [x>0 Ax

boYsza, Tt Nat /(x) JITkdlyawn8 xo nuaraiias! Voslas! cleb
yunllacH. Buniiay VoslMa ckeblr Hosla cleb alalacH

5 1umol y =y[x hink3yatns X =0 nna~a”! HosHa3st! *opT§.
Yecblll3bl. Ta‘nléa Ko‘ra

T * = UT /OHX-/() =UT A = UT ~ =+
0 A

£x50 1 B0 fx  [x0 7y

boYacll. OeTak, /'(0) =+

6- 1BOL / (x) =™N(X —1)2hTK3lyanlné x=1 nusraéaé! MNo3sb
1a31M1topTs.
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Yecbll3bl. Berfan {unk8lyaun8 x=1 nwusablaB! or«irra$T!
lopari2: N

07 =%1 +Ix- 12- A1L- 1)2=(OX)3.
EncH ~ T3balw lopartls

A/ _ (Oxa 1

AX " AX’ I
(A3
2- 1a'n%a Ko‘ra
A
7 ™ =y, nrt -
es00Ax 7 o0-0Ax botiacH.

Oertak, 7/;(0) =+oo, /_'(0) = -oo.

2. Ho$Mawng Beotelnk Ta‘nos./(x) Awkblya (1,/?) orallsoa
atakn™an ya minal? bo‘Hb, x0e(a;b) nuabla /'(x0) Hoela™a
e€8a boUsT. V bollla /(x) lTvnk3ryawne Sralup6a MaxQ /(x0)
nusafaga oYkarl&an mnnrta Tay™mc! boYacH (19.2- cblirTa).
Ma‘imTK1, Tunksiyawn& x0 nusiaclast /\x0) bo$Mast 3bu
nrrrtatné burcbak koelllblyeniitlfoclalaycll. MOT nnTta c\\LL
leng8aTast

Y —/(x0) =/'(x0)(x - x0 (1)
bo‘lb, bunéa /\x0=1"a; e8n cbl21aTné MuX" /(%)) nmulaswa
oYkarl18an nortalnT§ len8lara81 esa

Y-NMx0=-7(-)(x-x0 (2

Ko‘nt8bcla boYacH.

Y\=MX) Ya y2=/2Ax) [unk-
glyalar 8rallklannt§ M(x1ly2l
Ke3isbl 8 nus™asla oUkarl1™an
mnntalar oras™a”™ ¢ burcbak
ber™an 1kk1 e™n cbl21A ora8lclaél
burcbak boYacH ya

*EQ =*8(h2— % ) =
=N M -/{(x) (3
1YL
Fortnblan Ko (19.3- cbirTa).
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7- U801l y=xXx3+3x [unK-
8lya ralwywa Ji/q 1,4) nusaiia
oYkar™an nnnta ya nonnal
*enélatalanw *opT&.

YecbllBb. W nTta K‘E'n
cbl21anTB burcbak koelli1R-
yenrm 1op13b mcbun ayyalo
benl8an iiTk3lyanTé boalla-
910 KO parTr:

y' - 3x2+3.

Bn boslManTte x=\ nus-

alytarl unnta Ne‘&n

clW aw nB burcKak koeriMyeniiw Mocblaycd/, ya;w / X1) =31 +3 =6.

$bunclay allb, (1) ya (2) Norimlalaréa asosan, nnnta ya norral

cbl214 len&laralan, To3 raYisMa, ayl<3a&1 konw3sblarréa boYac
(19.4- cbirTa):

y —4=6(x—1) yolii y =6x—2,
Y—4=—AX—1) yokx y =—~X +4 *,

8- nn3ob / (X)=x2ya/(X)= y/x Wtk3lyalarerallannTte M (1;1)
Ke318blsH nuataslla oYkarll™an uvnntalar oraslcla™ burcbakT
lopTs.



Yecbl3bl. Ber/1an itkblyalarntéx=1 riac3a8l boslMalant
lopan:

/\X)=2x, N 1)=2

/XX) —;
2—
(3) Nrormula&a ko‘ra 18h=— \ = - boYacH. Bu yergan dp=arcl§ -
1+2 * 4
(19.5-cblrTa). 2

3. Ho8Hanws§ IMbnk Ta ‘nob Mocky nualatné T ‘§‘n cbirt
WMaraka r=/(1) lenélata blMan Voclalan8an boY3T, bunga /yas*,
y 3bn yaa* 1dlcla odr8an yo‘l(tasola). 3-/(() Twnk5lyatng O
ntacla8l boalasl $=/(/) sonun blMan barakal” allayo”an ToclcHy
nualranté O woTtetclaél oty lerM™w bidIrad, ya‘w

y=n/0=nt/+ ~ ).
oo A

<1

MoacHy nusa*ant& berl™an /=/0 Totenl<3a81 a re2larsbl esza
y (erMkgan /yas*: bo‘ylcba olt8an boslMante /=0 cdla&l s yTtan™a
len&dTr, yanT
a=/'(/,) =1nn n,
=6 A
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8-111B01. Mocky nusira 3(N=2r*+T2—4/ sonun bo‘ytoba lo‘B‘n
cb214 bo‘ylab baraka! s*acll. 11w /=4 ToTenll a” 1eufrl UpTB-
YecHLU3bl. MockHy nuna*ante 13lalean / yast*<3a&l baraka*
1e2V/81 opaTl2:
V()=5'(/)=6/ 2+2/—A.
Mocky nusiani8 /=4 toTeTiaBl baraka* {erBT1 bl3oblayTi2:

Y(/)=6 «42+2 «4-4 = 98 (1/3).

4. HoaslMat blzoblasHT” So<bh siolllalan.

1 o ‘2BarTta3s 3onwns boslas! nolsa XeLw;

(C) =0 (buinpa C — o”arTa3s 30n).

2.0 ‘2éartaz 3onT bodMa 13oraslclan 1asbsan8a cblsan3b TU TKLWL :

(C/(x))=C =(Ax)).

3. A&ar/(x) ya #(x) f'mnk3lyalatts bar b T xe(a;b) nnta<3a
/'(*) ya &(x) bo3Malar§a e™a boba, /(X)£8(x) Mmnkslya baTt X

nualacla bo3Ma™a e8a ya u [/ (X)X #(x)] =7/'(*) £&'(*) lortnla
bo‘ytoba (opHacH.

4. A8ar/ (x) ya #(xX) bnnk3lyalarnt8 bar bln xe(a;b) nus~aéa
/'(X) ya(x) boslMalar&a e8a bo‘13a,/(X)\8(X) MMnk3lya baT x neacaiia
bos/la™a e8aya n

[/ (%) m(*)] =7\X) m(x) +/(x) <€\x)

Fortnla bodoba (oplla<E.
5. A&ar /(x) ya #(x) T'mnk3lyalatt8§ bar bln xe(a;b) nua™aéa

/(X
/\X) ya &(x) bozllalar§a e8a boHb, #(x)*0 boU43a, —(’\) Mnk3lya
baT X nus*ac3a bosllaBa e8a ya n

r/(*)1 _ N *)B(X)-/{x) 8\x)
bl *)] 82(*)
'brrnla bo4toba HOpllacH.
6. ABar/(x) bink3xya x@e(a;b) mnta<3a/'(*0*0 boslMa™a e&a
bo‘133, bm vnk3lyasa leskan x=/~1y) WNTk3lya X0 nusla8a T03
bo‘l&an yO(y=/(xQ) nus™aéa bo3lla™a ela ya

len&bk o‘nniA.
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7. A8ar n=/(x) link$rya x@ {a\b) nnsabla /'O Q bo5/a8a e&
bo‘Vb, y=P(n) (nnksya e$a xOTnpaga wox ndquG=/(xQ) nusraéa
/’fbi0boxMNa8a e8a bo‘lfy, <x) =l (/{x)) Turakkab lnk$ya
baT x0nuycaiia bo$l1a8a e8a ya

o'x)=[I (/WL wn,o=y) w*,)

fortmla o‘nnW.
8. OxbkorTas '(x,y)=0 lnk5lya ncbun

/(*)=-3%

fortmla o‘nnH. y
9. Paratennk len8lara$l bllan benl8an

X =d(/)
y =Y(
Vk$lyan1n8 bokHax! amnylan
y' =7() yoy y' .
n 0 vy X;0)
Formla bo'ytoba toprialll.
5. ASo$Yy eletenlar Mvinkslyalarm8 bofiVialan Ja<yaH.

ly=C y'=0.
2.y =xX2. y'=awxa‘ |, ae /2.
— nV/
3.y =4x. y ~ry*
4. y =e\ y'=e\
5.y =a\ y '=c? 1nu
6. y =1nx. Ho-
A . :!3%_, e 1
7. "=1lo§(Ix F=mg “\na
1
8. ==I8x. /= = =\ 10* b4
9. y =s8inr y 'CO&X. n
10. y=co$x. y '=—
= y'=_.1 =%ec2x.
11. y=1&X. o x



12 y=léx y':—ﬂ — =—C03€ec.

511r X

13 >>=arc3x Yy =—— =
14. y=arcco8x. y =—
15, y =arc18x
* =T+
16. y=arcci&x / = [0
17. ==s8ecx y = .= = ginx mecr x. N
an8™ X
18. y=co3secx. y ——&j3yx— =—Cc03x mo3eC X.
81 X
19, 3>=3bX. y ' =ebx.
20. y=cbx. ' =3bx.
y/
2\ y=(bx. /fF/K
1
22, y=c111 x. =g
23. y=Ar$bx. Yy =
>sﬂ.
24. y=Arclrx. y =
25. 3>=Anbx. Y T 1T
= / =_- !_
26. .y=Arcllx. 1 3>
27.y=xn y'=xX1+1n x).
6. Punkstyawng (HEMerewHaH. y=/(x) Tvnk3lya (a;b) oraHséa

bery~an bo43T. xG(a;b) nudart dli> nn&a Ox(Ox>0 yoki Ax<O)
o0 Tu Ta berarmir: (xO+Oxe (a;b). N3143(38 berlAan MNnkslya baw 3bu
rvolacla ol MrTa oladH ya wn

Ny =[(x0G+AX)-/(xQ
kabl Moclalanacll, -"n\
30



1-*a'nl. A&ar y=/(x) Tvwnk3lyanté x(a;b) nuabla™ Ay
orlinuab1 nsbbu
Ay=A/(x0=AAx+a'Ax Q)
(bvncla A—3bn Ax & boé‘Hsa boYTta*an o”arTas 3omn, cc=a(Ax)
Bbo'Ub, AXx-"0 cla a(Ix)->0) ko‘nurb<3a lag¥lrlamsa, Tk3ya X0
nusi*acla dA#erenslallanychl éeyHacH.
(1) Tno3abaTw savykla8toba yo0213b baT TUTKT:
Ay=A-Ax+0{AX). 2)

2-*a'nlr./(x) 'mnkslya Ay orll rTa3tT8 JIx 8a wa3balan cbir..u\
bo3b Aslllt AAX Tunkslyawn§ (A\eren$lall ieyHacK ya cfy=c1/(xQ
Kabl belViarnad/. OeTak, cly=c/(XQ=AAX; AXx=ckT eUiiorea o!3ak,
cly=Aclx boYac (erkH oc2armnycbl x nT" otlrrazl AX T nnt?
vllererwaH 4x blan alta3bun3b TUTKT).

9- NH801./(X) =x3—2x2+3 NTk3lyawné xO\V/x0e A1) Tw*acla
(WTerenzlallarmycbl bo3blT KO‘r3alrs.

Yecbll3bl. Ber/1™an Tvnk5lyant8 x0 rslaclaél orll rrasT!
{oparTr:

N/(x0=0x0F AX)-/ (XO=(X0+AX)3—2(XC+AX) 23— (x 3—I1X] +3) =
=X0 +3X0AX+ 3X(AX)2+AX3—2X0 —AXQAX—2AX2—X0,+2%0 =
=(38x0 — 4x0Ax +(3x0AX +Ax2— 2AX).

ANar A =3xa —4x0, a =a (Ax) =3xQ0x — 2AX+AX2 cleyl3a,
A/(x0) =AAX +a(x)AX

bo‘H3bl keHb cbi™ag\. Bu e3a benl8an *mnk3lyariin2 x0 TwiXana
cVleren51allarmychbl ekan AT BlicHracH.

10-nH801. / (X)= X 3T /(0) =0 Tvnkslya x=0 nuaTaga

(Hiierenstaniannycbl boYacllrwu?
Yecb018bl. Benl8an lvnk3slyatn2 x=0 nwuabla”™ orllrrasli

iopaTiz:
A/(0) =400 +Ax) —A0) =AX3T ,
bn *en8Hkclan ko‘rtacll, berlan Tvnk3lyanTté x=0 TwXa6an

A/(0) orntnasmn (1) ko‘nt3bcla Ifosaleb boUtaycH. OerTak,
'vinkslya Xx=0 nuslacla cHAerenzlallanmycbl boYTaycl.

Kol



I- 1leoreta./(X) lvmalya xOnusaiia (1iferen$latiannycbl bo‘ Vbl
ncbun nwn8g 3w nus™aia cbekH /\x) boslMaBa e8a bo™Msbl rarur
ya yelari/.

A&ar y=/(x) Vonslya (MMerewurallanuycbl boUsa,

N/ (x 0=T(x0xc (3

ekanH”NT ko4BK alyln etas. Ma‘lmtkl, dMeren8lallarmychl
Jitkzlyalar vclvn 6y bllan ¢k lar propoiwonal o‘2&anb, / \x)
propor3tonalllk koell181yer11Tiro alayc3l.
- nwol. /(X)=e"“A+lnx Mnkslyanu> (lilrerenslaHTt HOpT/.
YecbllU$bl. Bu Tunk3lyant& cTeremsiaHT (3) Fortublan

loyclalalib KOparTr:
Ly =clle~x +1Inx) =(e~x +1INx)clx = (—e~x +

Punkslya cl(Teren51altr8 (3) Liblaslan loyclalalh, elewwenlar
Ntk51yalarms8 «3llererwaHan Jeclyallrl kellrarur:

1 c](X?)=ux»~]cix (n=0).

2. clUa*)=ax1lma*/ (=0, a*1).

3. cl\o%x)=k\da e (x>0, a0, a*1).
4. N8II'K—co3x cix.

5. MCO3X)=—2Ix ax.

6 d(1l%x)=--V (X, xX®~ +kKK, K =0, x1, *2,...
05 X 2

7. */(Cl§x)————$]%_—xflc, X*kn, K=0, 1, 2 ...
8 AInx) ="Jlc.

9. cexX=el1x.
D Narc8wx) = — dx —1<x<l.
yIN\-X2
11 */(arcco8x) =— >—1<x <l
2
12. NMarc *&x) = .
1+r
13. </(arccl&x) = —
1+r
owm* LR b me"yT'



Mu$(asH yecblsb mcbun nmzoHar

Hoslla 1a‘nfklan Foy6alawb, snyiias! I7ITK31ya1arnTé bo3s/TaknLu
1lopTs.

1.0x)=x3-2%x. 2./(X)=2*co$x. 3./(X)=(x-4)3(n+3), /(4).

4. { (x) = 51|_lxlnx, /'(2). 5. /(X)=arcco32x.
6./(X)=co35x 7./(X)=1éx+2x, / '™ A./(X)=e~x+e*.
X251 -, X * 0 bo‘léan6a,
9. /(*) = ‘
o x =0 bo'l&Kla
10./(xX)=1nx. 11./(X)=|x+3], n-3+0), /'(-3-0).
= no). 13. Ax) = /'(4).
14. O x) =1]x. 15. A x) =" .

"
16. y :—1x' —1nx vnkslya ~rain”a absl5sahl x0=2 boY™an

nus*acla oUkarl1™an nrtranT8 burcbak koell*51yenltl HOpTS.

17. y=x2-3x+2 parabola8a a35133:1 Xx=2 boU8an nusraéa
oUkarl™an nnnTtatné burcbak koelllblyeninT lopTs.

18. y =371 A M TK3lya Sral'1sTiné M (§K;4) nualasic3an oYka-
rM~an nnnta 1en8latasTl yo2T&.

19. y=x2+1 e8n cbl2iAdga oYkarlt™an nnnta y=2x+3 108N
cbl2ifina parallel Y nT3b nmnala3TT8 orainalasini =>prTs.

20. y=0;2—2x+[ e8n cbirlsacla8l Nangay Tulacla oYkarll™an
nnnrta y=—4(x+1) lo‘n cbl2iaga parallel boYacH?

21. a u3bbn y - N Tunkdlya érala ab3s133:1 x=3 boY8an
nustaclan oYkarfN™Man nnntanté Ox oM! bllMan Tasbki1 el8an bur-
cbasl boUY3a, 1&2a 1 HOpT&.

X+2
22. Caclay nualalarcla y = ~_2 [unkslya ~ra/l1”™a oYkarl1™an

mnnrta, Oxo‘altné tnsba! yo'nallsbl blMan 135" M burcbak lasbk1
e*acl1?
23. Oanitay nus*acla y =1[x WTk3lyanTé éraB[, ab33l8zalar
oadiwa 30° Mburcbak o3llla py&s3b”™an boYacH?
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24, <Zaclay nuahada y=x3+2x—1 WLnkS1ya ~ralwua oYkarl™an
mnnta x+y=0 Xo'&n ckTyua perpencHklar bo‘lad?

25. y=X* ya y4=x (nnksglyalaniine éralllan uyays nusralarcla
fanc™ay burcbak 08'tla ke3131m8blant atalans§.

26. 5=281n 3/sonun bo‘ytoba o N n cbl21sH barakal allayo”™an

nuatatn™ *=" paylclasl let8IM lopTe.
27. *=312/90onvn bo‘ylclla ro‘g§‘n cbl21a/ baraka* allayo”an

nunaratne/ =~ payl<3® rerkt3blT 10pT8. '

28. Moc3cHy nusala 5=er+cos3/ +% uyonuwya! bo‘ylcba
barakallanyapW. Bu nualant§ /=0 (1a8&1 XeTM&T 0 pT~.

29. 1k ToiicHy MiKha $§ =2,5/2-6/+ 1ya $=0,5/2-2/—3
Aonntya* bo‘ytolla karakallanyapWl. (3ayal yas*cla btncbhl TnNawne
te2iuilli nebl3iTlWl an 3 Taka ko‘p boYacH?

30. MockHy TwXa 5=1r/ +-~/ aonutya* boiAcvia Xo%In
c1214l lrarakarlanyaprl. Haraka! bo8blaw*anclan sfancba yaa*

oY™acb, nus~anws Xerl/fhl g\T/ 8 8a lene boYacln? ,

Punk3lyalaTtt& boslMalanw *opTS8:
1) Oarajall ntk3lyalar.

31..y=3x2+6x+3. 32. y =2y/x- k +y/3.
33. y :1—x:)3/__ 34, y=(1+2X)m.

1+ x3

35. y =(7x2~-Xx +6)8 36. y =(/3- o +3)4

14x
37. y =M x>, 38-4=~

4 g - ;e m~" T
39. Y=y~r = 40. Y="" [my (2)=?

4 b Yy = 18§ m o/ (0 ) = 2?2 42" > = # + 4 /(0 ) = 2

R i ' <o x w
2) Tn8onoTtelnk binkSlyalar. a )
» || b -
43. y= 31bc+CO3Z. 44, y=QQBK

45.>/=—X. 46.y=CIBX—§CI)53X.



47. y =33TX—3WX.
49. == XT(3T X).

51. y=(1+312%x)4
53. y =/1+18&

ST A
1+CO3X

55. y=

48. y=3T ’;( .

50. y=co83 X.

52. y=cl&"1 +x1.
54. >=31ZCc05X3.

3). Teskan {ruionoTtelnk UTk$]yalar.

57. y=xarc3Tt x.

59. y =y[xarc\%x.

61-y= w&x-

63. y =arc*§(x +y]\+x2).

65. y =xarcco3x —1—x2,

4) bo™anlvnk vinkslyalar.

66. y =x3b8%.
68. N = 1x.
70.7=1082x2-4X).

72. ™ =1n(arccos2x).

na

74- A KA
76.y =InX.

4) Kowxszalklcbll vnk3xyakr.

77. y=3\

79. y=ex—Co3X.
o I+

8L - n C ? b}

83. y=10™4

86. y =« |H

88.y =50

58. y =(arcco$ x)1
60. y =arcsaTt

__arcco3X

62.y =

arc cos X

64.* = 1 o

67.y =x\nx.

69. y=1n(1—2x3.
71. N =1n58M1x).
73. _y=(1+1nsT x)".

75. N = 1InarclWyf +x2.

80. >=x4-5X
82. y =(x2—5x+6)6x

85. 1 &
87. 7T=ax".



Ndug(aqu egign L migo)|avijng Jauodoan

s = Qoo B & 5
v ¥ x
¥
8 ¥+ &»
b« 04+ w5 4 x xo 55 LBmd
a = M&@%w
IR :
<
i _wﬂ )
HW\D Az =
= 0 Io t

2 (4:3), (0—1. 23, 24 (-1;0), (1,-2).



o 2P
Q, [
B
5" 8
p-
7 A
(@)
(Vi
I-
5*
(0]
p-

s

uo uo
m»
L,I N
Il «
x! p*
X
? I
C_—
Bk O
2 0]
@ | *
5 o
M A
g |
2
o>
>
P
o

8a voh
oo 8o
_ : .
8 5 = XOOwWA. L0 T} x = 8Bo8s B g. no
o 8
R 5 . x= 808 B s
50 T
__mHLAI @ & _k ml R =
— O, =m0 <N r=v + L 3 003
= X
35=8 o &

1

r--trrranTtri! THIMAr |



25.
28.

31.

34.

36.

~

, AN
38°
41.
43.

45.

47.
49.

51.

53.

57.

59.

63.

65.

h=arclg| . 26. 3T3 {1/3).
6 (1/3). 29. 6 (3).
6*+6=6(1+1). 32. TI +]?-

27. 73 (1/32.
30. 16 (3).

62

13

60(1+2x)2 35. 16N/mM—~+6"M\1x+1".

12N +3 /2+?}

_3Xx _
2A1—x)/2 39- (I-/)3
0. 42. 0.
CO3*(3 51"’ x — 2co3ec3).

X—0,58l'2x

X2 C052X

3WX CO3%x(6—53TX).
CO3(3T X)CcO3 X

43712X (1 +37121)3

2$H\&C co52x

C05 X+C05 2X
(d+cosx)2 =

arc3Ttx +

5 mm08* + " | -

2X arcl&x+2x3arcx8x—x2
(1+x2arcle2x
X+H/1—x2
2>/1-x2(1 -x%/1-n:2)

arccosx.

40. -

44 .43TX *3eChc. -

46. —3TX

48. —)é CO3 X.

50. —6318 x c034 X
7 . 2
52* 5312~ 2?2 N1+x2)4

54. —331n3n:51(2c053X).

1—51MNX+XCO5X
56* ""(1-51Mx?
2arcco3 X
vIN—X2
3x?
60. _y§<T—/S\) 8LLIMX-

58.

XHA\1\—x2 arccosx
62. -
64. X arccosx
=

66. 3x21b84x + 513"
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67. 1run+l.

4x
2°?

71. 51r4@Irx)cr§ x

73. n(1+1n8lnx)nlclex.

5. ara&nN+x2 (2+x2)y[\-fxT*
77. 313,

79. eco8X—3T X).

01 2e*

81* (1-"7 =

83. 3-103 4-1n10.

85. —de~A
87. B"buH-a¥%*"-1
89. ~5b2x.

68. Hry «

n _ 2(x-2)_

70= (x2—4x)1n2
72 ?

ACCOTZX *
1-H2—2x21mn
x0T
31n2x
X

74.

76.

78, 2(x-x21n2)

80. 4n3-2-521r5.
82. 6X(Xx—3x+1)1r6.

8d'e 2#TI

arcs1n 2x
86-1 N e-
88. —b@bXs5llNx -b5.

90. Wx

91. Bh2x. 92. 31bX
cHY

93. x(28b X+X cbX). 94, x a1
95- 9cb2n I 3\ B — &
97. Bo4bec 98. BoUraycl. 99. BoYacl

1
100 101. * o 102. -8U12an&
103. EB;Q_(H . 104. [Xl:l"IS +5co85x |dx.
105. Lee



20-8. TUTYK81YATYLLC Y1K20K1 TAKT1Bbl
HO81bA81 YA BIMMEKENTAbI

1 Punksglyanw8 ymnyon lariibH boslMasb y=/(x) LLUnk3xya (a\t
oral'kicla benlean boYar.

1-*a‘nl. A8ar /(x) Tvunk3lya (a\b) oralatné bar blr xe(a;b)
llBl1cla /'(x) bosMa8a e8a bo‘Ub, bu /'(x) vnk3lya X (a\b)
ms™ac3a boalMa™a eMa bo‘lza, nT /(X) TKblyaTnB X0 nus*aclasl

r~2 \
rkkTchl lallibH VoaVie$! cleb alalallya Yx=x0' / (0> "~V k=x0
kabl be1§WMatT8 bin owgaH yorllacH.

/(X) nankvya (a\b) nw§ bar bir xe(a;b) nusaiasica (n—1)
{alllbH 7 (x)(+]) bo3lia™a e8a bo43T. Bn 7/ {+])(X) 'vnk3lyarns
X@®(a;b) Tw\aga%[ boslMa3zl (@a8ar m Ta”™~mé boUsa) /(x)
Mnkslyatng x0T aa”™ n-LUrHb/ MosMas! cleb alaladlya n y

/ (°(*0), bel§Hartné bln owall yorflacH. Oclanla, /(X)

fvnkswyyanTté /'(*), / " (* ) bo3lMalan vnt8§ yugon larl\bl\
HosValan ieylacH.

E8lal:ta./(X) Mmnk3lyanTt& blror xe(a;b) nwukilaclast /\x)
bosHaz1 Ta\clluflclan nnTé& 3bu nslacla8l yuson 18 NB\ boslalarsa
ela bo‘lsbl bar clomn baT kelb cblsayertaycH. Mazalan, /(X)=

=y[x* Imnnk3lya x>0 cla, utlaclan, x=0 nug*acla barT,

/T*)=*x3, /\x) =~ x12 bo3lalar8a e8a, 1ekT bu MnNk3lya

X = Onwlacla cbekb mncblncbl TarHb bo3a8a efa eTas.

/(X) ya %(x) Jltkslyalar (a\b) orallscla atalan&an bo‘lb, vlar
xe{a\b) Twlac'a n— Xarw 7 (7 (x), &0 (x) bosMalar8a e8a bousT.
(BuT samyllan™cba W3bntib kw T: /(X) ya #(X) Mvnkslyalar x

mmalanl ow 1cbuia 0l8an (a,p)c(a;6) oraHacla /7 ' , /(+])
barcla %{~1 Hoslakr™a e8a boYHs, xnunsabla e3a/(,,)(x)
&n(x) boslalar8a e&a). Il bolcla

1) [C/X)NVF=C/N(X), C=conasl,;
2) [/00x£~x0¢=700x )™ nXx);
W W w "'=/{)&blx)+ C/ {Ax) «8(*) +



+C1/("-N\Xx) é\X) +...+CRp"-K\X)2 {K\X) +... +1 x )™ (x),

(*) Formmla beybT3/orTulasl ceyllacl].

ASOBLY elewetar Tvnkblyalarmmé - larvbl1 rosl1alamu HOplsb
NortmblanTt kelllrarwir:

Ly=xP\ /)= T{T—\)(n—2)...(T—n+\)xn-n

A8ar T bulvn 3on ya nNn>T boY43a, y (=0 boklad1l Xm3115ly

~“-N  bo'lx

2.y =g, Y= (—])(«—1) ~ =(-1)F D)

4.y =&\ Yy (I=Xrexk
5.y =a* y {N=branre.

6.y =3Tbx, Yy {=brT(bx+n -).

7.y =co3bx, Y {i=brco$(bx+n").

2. Punk8lyatn§ ymuon (arHbH M(Terer$laH. / (x) Mnkslya (a\b)
oraldscla berl™an boY3T. A%ar/(x) MNnk&ya xe (a\b) nuslacla cHexkH
/'(X) HosMa™a e&a boUsa, Mvnksiyawn& cAMerenzlall uslibu
y=/\x)(1x lorwunla blMan bl3oblaT3blw 19-8 TN8 6- banc!lda
Ko4tcllk bunita ax rrac3or/(x) Mnkslya arémten Ox ww, xyony
orllrras! Ox T woclalaycH.

Parar sllayHk, /(x) nTk3lya xe(a,b) rus*acla Mckrcbl xarHb
bo3lMa™a ea boUs3T.

2- *a‘nl./(x) Tvnklya cHAbrengwal iy n T%xe{a\b) s acla8l
clMAerenslall benl8an/ (X) Mnk51yatn8 \kkTtcbl lanlbA H//eren8win
<¥b a*alacH ya ¢!3 yokl clZ(x) kabl beMlanacl, ya‘w c!'¥ — (cly)
yokK] clZ(x) =c/(45x)).

ONTerenwhasb so”™asllan loyclalarh, cl® =acly=clly cl(X)—=
A(Y)clx=y0(c1x2111 {opaxLur.
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3bungay allb, nTk3lyawns 1KKkTcbl Xanll cHiererwaH nntg
LckTebl W /bl boslMas! orgal anyicla™cba yorHad:

cl3=y* JIx2, Q)

buncla che2=cIx cIx=(Cc1X2
/ (x) Vioialya xe (a;b) mvslacla m- larbibH / {r(x) HosMaSa eSa
boYst. Punblyatw* (n-1)- farHbA clllkereslal oM y clan olt18an

<Keremzlal benl8an /(x) ATkblyaTnBs xe(a;b) rwlaclasl - LUHbA
L 'eren3'wi cleb alalacH ya n gry yoki dif (x) kabl be™Mlanacl, ya‘w

dry=clcn-¥) yoki e (x) =clcn~Z(x)); c/y=/rcba (2)

/(X) ya #(X) (unkslyalar (a\b) oraHuéa berl/an bodrts, wvlar
xe(a:b) mnta<3a dATerernblal’™a e&a boUsT. bl hdlcla amylclasl
forrmlalar oxrld boYackt:

1) c!I"[C/(xX)\=CpaP/ (x), Oconsz/,

2) M/ X)E/(X)]=N (X)E</nE(X).

3) ¢/'V/(XY8 (X)]=n" [m(x)m*)+ C,a"-1[/ (x)]=c![8(X)] +... +

+C*4"-k[/(X)] /(] +..tax) asmkYl,
bunc3a Ck = A"—>>7T’|\TI'I’\

M=/(x) Wmclya (0/>) oraHac3a, y=B{n) itk51lya e3za (c;)
ord m<a benl8an bouYla, vlar yorgatMa y=T(/(x)) Turakkab
MTk31ya WrlMean boYst. n=/(x) ntk3lya xe(a\b) mmlacla /\ x),
I {n) Mnkaxya e3a T03 une(c;cl) mnsacla M\un) bosla™a ega cleb,
Y~ 0/XX)) Tvink5lyawn& cHMeremzlaHNl bl3oblayrTr:

Ay=P' (/MY /'(*) cx=T (/(X)) cl/(X).
1-nH30b y=1nN3T2BX {nnk3xyawn” Mekwcbl rarHbu clllerernzlalir

lopuls.
Yecbll3bl. 1kklncbl *aTblM cllferemslalin 1oplsb wmcbun (1)
Tunosabalclan oycblanarTr:

D) y'=_ * 23T 3x =c033x-3 =6c183X,
51N 3x

2) Y*=--2—, 4d>y=y'clx*=-".

Pon $1M 3x 7 ' 511 3x

2- nu8ol n3bbun y =315x-c032X nnk3yaTtné n- lar/bl1 cXKe-
reblaHnl 1opTs.
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YecblL3bl. Beril8an tkblyawl y =~[3T 7x +8T 3x] ko‘nT3Ma

Vocialay T12. By inkalyatn& - 1alll cHiferenualw *galzll ncbun
y IP=(8TbX)(N=/>"31(bH-n") ya (2) lormlalarclan loycazanar2:

312

c/y=/mxn=~ T 3T 7x+"A+3"8INA3x +~ 7
Mun3slH yecblsb ucbun nwollar

Pynk8lyalarlné kkTcbl TarHb bo8Halant 1opTS:

1y =x1nx 2.y =e5b. 3.y =3\

4.y =co3X 5 y=%$1% 6.y =(1+xarcT&x.
Punk3lyalarnt8 n- larllbll bo8Halanw *opTé&:

7.y =eX 8.y =co8x O. y™apc a™xm-] +..+a".
10. y =xco5ax. 1.y =3w&k+co84 12y =x" Yux.

Punk$lyalart§ ko‘r8alll&kan TarIMa” cHiierenszlallannltOpt™.
13.y =, cl§. 14. y =co$5%x, A. 15y =y[x, 4.
16. y=x\nx, cPy. 17. y=xrOcPy. 18. y =e-\ cPy.
19. y=812x, hy. 20.y=x&EX c!Zy.

Mu8*aall yecblsb ncbun nwoHarnt” Jayoblan

1 2 .4BX 3. 6x+LW\ 4. —2c032X

5. - CO8X8LL2X +38LLIXCO8 2X 6. 2arcl&x + -

7. 5res 8. -2"tan 2x+(a —1)1. 9 ag\

0. xa"co3ax +n-"- g |31ax +u |

11. 4| cos™ax +y | 12. (-1 13. Vbt
14. Sbosaxofx4. 15. ,

16. —JcXS 0% >0). 17. niokc. 18. 243e3clx.
19. —64312n:alx6 20. 22 b (;c2+20x+95)96c



21- 8. BIPIE1LUY81Al, H180BM14YC A8081Y
TEOKEMALJIK1

1. PerTta, Koll, ba”raxy ya Ko8bl *eoretalan. Orfferemslal

bl3oblTné asosty Yeoretalan Agnk$lyalarl Teksblnsb™a Tubl T
ral o‘ynaycH.

1- *eoreta (PerTta *eoretasl). /{x) nkssya blror X orallsiia
aralan8an bcHls, bu oraHANTS tobla ¢ nusATaslla o'HW NG
kala (en8 kwoblk) alytan8a ens3b3T. A8ar bu mnafacla Minkalya
cbekW/'(c) bos/la™a e™a bo43a, n bola

/40=0
boYacH.

PerTa leoret&ol anyllla™oka 3ocllla §eoTeTK T a ‘noéa e*a:/ (x)
Mnkslya Perta leoreTas3TT2 3balllanw sanoaHannréania, /(X)
Minkstyaning &a Blcla8l (c; /(c)) lnwu@8a oYkarll”an nnnta Ox
o‘swa parallel boYacH (21.1- cblrTa).

2- *eoreTa (Koll*eoretasl). /(x) Mvimka"ya:

1) [a\b] ke$Tacla awslaw>an ya m2lvzl2;

2) asalll (a\b) oraHscla /\x) cbekll bo3lMa™a eng;

3) orallanTté cbellancla owaro len8 (/(a)=/{b)) slyrallarwi
fabn! aM3T. bl Hollla kaTtlla bllMa 3bmnéay c (a<c<b) nmsra
FOpHacH«k!,

I(c)=0
boYacH.

Bu leoretatns eeoTtelnk Ta'nmo3sl any™a~cha: /{x) Minkslya
Koll{eoretasTT§ barcba sbarlanw sanoallallinst. ¥ Holc3a by
MTk$1yanT8 Sd Blcla3bunitay (c,/(c)) nus*a FOplaclkk bn rymra<la
8ralikka oYkar/1an nnnta Cbro‘swa paraHe! bodacH (21.2- cbirTa).
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E3blTa. Koll 1eoreta3TT8 3barllanclan asalll biMasl burllsa
baTt leoretant§ lascH8Y o‘nnH boYTaycl.

M18ol (mylclaBl wmnk3lyalar ucbmn Koll leoreTa3s3TT§
sbarlanw 1ek3btn&:

b) /(X)=\x—2]|, xe [0;4]; €) /(X)=x3—x, xe [—1;1].

Yecbll3bl. a) Koll leoreta3tt& 2) ya 3) 3balllan baJanlach,
lekt 1) 3barll baJanlTaycll: MMnk3lya ke3stacla @12 etas, X=\
nualacla n urllisb™a e”a, cbunk!

HT~/(x) =1, atTto/(1)=0ya /'(c) =0OboYall”™anx=cT1™a
Tay™mc! etas (21.3- cbirTa).

b) [0;4] ke3Taga benl8an /(X)=|x—2]| #iTk3lya ucbun $oll
leoreTa3Tr8 1) ya 3) 3barlan bazarllacH, lekTt 2) 3sbarl
baJanltaycl, ntkslyax=2 nmaravia <3lkErerslallarmychbl etas (21.4-
cblrTa). 3etak, /'(c)=0 boYacH™an ¢ nvura Taygk! etas.

c) [0; 1] kesracla /(X)=x WTk3lya mcbun $oll leoreTtasTT8
1) ya 2) 3balllan baJanbll1,1ekT 3) 3barll ba3artaycH:/(0)*/(1),
cbunk! /(0)=0,/(1)=1. 3eTak, /\c)=0 boYacH™an c nunart
Tay™mc! etas (21.5-cblirTa).

€) [—1;1] ke3Taéa beran /(x)=x3—x lvnk3lya ucbun $oll
leoreTa3TTB baTtTa 3barllan balanlacH: 1) /(X)=x3—x [vnk3lya
[—1,0] cla awslanéan ya nriMksi2:

21.3- cbuwina. 214~ cbirTa.
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2) (—1 1) orala™a /\x)=3x2—1 cbekb Ho3lMa3! TaypTK!;
3) oraHanTé cbeHanéa o‘raro 1en8 (/~(—21)= /(")) A~ytaHarT

nvualalarnt8 tayucll 811 21.6- cblrtac3an ko‘n3b TU TKT.

3-leoreta (ba™rary Teoretasl). 1)/(x) lNninkstya: [a\b] ke3Tack
anilanéan ya wrlwkzl2, 2) asalll (a\b) oralls™a cbekH /'(*)
boslMa™a e&a boUsT, n boMa 3bunéay c (a<c<b) nusra rgpllacliKi,
bu nuaTaéa ,

Nc)=M ab

o‘nnH boYacH.

ba8rary 1eoreta3tT8 8eoTte*nk Ta ‘nosl suylclaéoba. Parar
alfayHK, /(x) WTk3lya ba8rary leoreTta3tT8 baTTa 3banlanTt
AanOallanur3ln. Punk3lya 8rali8 118 A(a;/(a)), B(b,/(b))

nua*alant tO4‘n Cbl2iA bllan birlasMlranu?2. /\x) — bwu /(n*)
MTK3lya 8rall8 1718 (X;/(X)) nmuataz™an oYkarl™Nan mnntanTt§
burcbak koellblyeTklr, \%a=/'(x). 5Sbunclay c(a<c<b) nus™a
lopMacll,/(x:) Tmnk3lya Sraii&ua (c/(c)) nsitacla oUkarl”an nnnta
A#10‘8'n cbl21sasa paralle! boYacH (21.7- cblrTa).

y

21.5- cbwna. 21.6- cblrTa.

21.7- cHwna
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4- {eoreta. (CbekH oTwnalar a3l ntntlasbéan Kosbl
leoretabl). 1)/ (X) ya #(X) N Tk8lyalar [a\b] ke3tac3a Urmksi2, 2)

ayalll (a\b) orallscla /'(x) ya #\x) cbekW bo3lMalar8a e8a bo'Hb,

Yxe(a;b) mncbun #'(x)*0 boYsa, n bollla 3bungay c{a<c<b)
nus*a FOplacllin.
T-40 a) =1 ¢
B(b)—8(a) /(c)
L B | % 4
len8Mk o‘rTlN boYacH.
M|801. bisHbu 1en8812MklarT 13bollark:

a) 1n(l+x)<x (x=0), g .

|-, *—>* » %"

b) B2 —arc” <x2—x”", xDk2e (-00;+00)

13bolb a) [0;x] ke3Taia benl8an/(x)=1n(1+x) Mnkslya ncbun
ba™rary 1leoreta3tT§ baTtTa 3banlan balarl3a, n bollla 1eoreta
3ballwa Ko‘ra sbunéay c (0<c<x) nus*a lopiadkl

/(*)—=/(0) =IN1+x)= x<Xx

1
boYacH, clinrkl L—C <1

b) [X,;x4 kestacla benl8an /(x)=arcl8x lvnkslya wncbun
barary leoreta3tT8 MaTtTa 3ballan baJanlacW, n Nola

/(*2 —/(x,) =arcl&x2—arcl8x, = - (X2—x;
1+ (F
by ayHTaw babolayrm?2:

larcl&@ —arcl&X! <~ N <|x2— XN,
cbunk! 0 <—y —1*
1+c

Mwu3&uH yecbl™b ncbun nwoHar

1 /(X)=3x2—1inTk3lya ucbun [1;2] kesTaba PerTta leoreta-
3T7T& 3barllan baar™ac™rY

2. /(X)) =nx* —1 vnk3lya ncbnn [—1;1] ke3taba PerTa

leoreta8T11& 3barHan baJanlacllrT?
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3. /(X)=1n81uic nTk$lya ncbun kesTacla K.olHeoreta-
37T 3barlan ba3anlacHr?

4./(xX)=1—[X] NTk31lya ucbun [—1;1] kestacla Koll *eoreta-
suung 8banlan b/arllacHnn?

5./(xX)=3nlxinlnk3lya ncbun [1;2] kestaiia follleoretazltné
8l1anlan ~arMadgpnn?

basrary, leoretaslc3an loyclalauwb smylclagl ilenB3i2Hkiariu

18bomans:
6. ee X, x>L

7. 3NX —slh Y\ <|x—.

8. ex> 1+x, xef]

9./(X)=x2nTk31lya ucbun [3;41 Ke3Tack baSrary *eoretasTT&
3balllanT 1ek8bTnSs.

HO ./ (X)=X2—2++3 ya # (X)=X3—7x2+20x—5 vink8lyalar ncbun

[1;4] ke3Talia Ko3bl *eoretasTT8 3barlanw ceksblnns.

11./(X)=exya %(X) :\_if(l M'imkzlyalar ncbun [—3;3] kebStacla
Kosbl 1eoretast o‘nmnllT?
12.7 (X)=x2ya # (X)=x* Tvinkslyalar ncbmn [—1; 1] ke3taiia Kosbl

leoretazl o'nnlnun?

Mu$lasH yecbl3b mcbyn nwoHaTtw” Ja\oblan

1. Bajanltaycll. 2. BaJanlTayll. 3. Balanlacll
7

4. BaMrayc™ 5. BamacIn 9. c=-.

10. c=2. 11. BaJanlTayd.
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12. BajanlraycH.
22- 8. TEIZUCbAMA81 08HKOK 8HAKbBA BELLUBCAIY
PLIYK81YAM HO811A YOMMMIOA TEK8H1LWI8H

1 Punk8lyanTt§ Tonolonlk oraHsalanTt an¥™Ma811 B12 | bobc3

Mvnkslyant8 Ttono(onH31, ya‘t o‘snycbl (saTyy o'suychl),
Kkataymnycbl(sally katayuycbl) bo*H8bl lan/lanT kellwan eclk.
EncH boslMa yoréatMa [1Ttk3lyanTt8 Tono{onM81lTt aralasll
TUTKTMN & 1T KO‘r5alart2./(n:) Mvnkslya (a\b) oralic3a atalan8an
boUsrT.

bleoreTta. /(x)fnnkslya (a\b) oraHs™a cbekH /'(*) boslla-
8a e&a boY3T. Punk51lyanTt8 3bm oraHsacla o‘suycbl (katayuychl)
bo‘113bl ncbun

/'(*)>0 (/'(*)<0), xe(a;b)
1en8s12HK bajarlLi8bl rarvr ya yelarfl.

2- leoreraa. Ax) nank3lya {cr[, oraHscla cbekH bo3la™a e&a
bokdb, /'(xX)=>0 (/'(x)<0) 1e831211k o‘rTH boY3a, /(X) JITK3xya
{a\b) oral'ac3a ual\y o‘suychbl( satdy kataywuycbl) boYacH.

3- *eoreta. /(X) blnkaxya (a\b) oraH<3a cbekH /'(*) Voala™a
e8aboU43T. Bn bink3lyatn§ (o:b) oralla™a or8artas blYT3bl ncbun

/'(*)=0, xe(a;b)

bIYM3bl rawr ya yeTarH.
2- leoretanT& 8eoTtelnk Ta ‘nosl auylaaéicb.a:

1) /'(*)>0 (1éa>0) 3ball l'vnk3lya Sral’l@ TT8 bar blr nusra

3uwa oYkarH8an nnnta abssl8zalar o‘aTT8 Tu3ba* yo'nalsbl ban

22.1- cblrra. 22.2- cbuina.
318



oYlar burcbak lasbll sllsblw (22.1- cbirTa);

2) /'(X)<0 3bar* e3a oYTtas burcbak lasbkl// einsblw arélalacH
(22.2-cblrTa).

E3blTa. A8ar /'(a)>0 boY3a, Li(a) cla/(.X) Mnkslya o‘3nychbl
6¢cb xuloza cblsan3b T TKT eTa3. Masalan, 22.3- cblrtaia

lazyirnian8an /(x) =*+x23T X [vnk3lya a=O T, bla TuK3bal
bo3lMa™a eSa, lekTt L a) 6a Mvnk3lya TonokOn eTas.

Yy
015 .

01 :

015

=015 -01 005 01 015

-015

22.3- cblrTa.

E3bl Ta. Punk3lya bo3lMa3TT§ (a\b) ora/is™a Tnu3ba! (taniiy)
bo‘lM3bl MMnk3lyawns yardy TonokOn bo‘T3bl ncbmn raruny 3basl
boYa oltayc. Mazalan, y=x3vak3lya (—1, 1) orallsina o‘3nychbl
boUYgat bHan nnTt8§ y' =3x2 boslMas! baTTa Joycla Tusba* etas,

Xx=0 6a e3a rnol8a aylaracH.

Pynk3lyanl TonollnHkka lexsblr&ancla ayyalo nwne ba8l1aglm
1loplsb kerak (U Tay|jucl bo‘l18an }oy6a), 30°‘nera bosHa Tmsbal
(tanfly) bo‘lacHS8an oraBJanT aws&3b kerak. Hosd/azl Tusbal
(tanfdy) bo4”™an orallglarcla lmnkslya TonolOn o‘3uychl

(kaTaymnycbl) boYacb.
O3bbun vink3lyabl Tonolonlkka {exk3blnw*:

[ X) =XAnX.
YecblH3bl. Benl8an iTk3lya (0;+<~) oraHsia awlan8an. LW T§
bosas!
/\X) =2X InxX+X
boYacl. EncH 1- 1eoreta&a Ko ‘ra
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/'(x)>0, ya‘'w 2x1nx+x=>0
yoK!

/'(*)< O ya'w 2x1nx+x<0
‘boYacHS8an Tw, blaTt Ne‘plaruw KOpanur: n n

A)X(21nx +1)>0=21nx +1>0=Xx >e 2,[e 2,+%),

2 1
b)x(21nx +1)<0<=>21nx +1<0=>x<e 2, 0" 2

Bunc3an berl&an vnk3lya ucbun [e~|2+<3 cla /'(x)>0,

1
O;e 2 (la/'(x)<Obo‘Mwin okTur. OeTak, ber™an Minkslya

_1
O;e 2 6a katayuychl, [e~|/2+°0) <ae3a 0‘3nYcbl ekan.

2- rw3o!. bisHby Mnk3lyaw TonollnHkka 1ek3blrTs:
/(x)=x3-1.
Yecbll3bb Berl~an lnk$lya ncbun O,/%)=(—";0)n(0;+ *)

W T8 BoHESRL /\X) =3x2+" boYacll. Kaysbank!, (—*;0) ya

(0;+*) oralglar™a / ,(x)=0.

OerTak, 2-{eoreta”a ko'ra beran Mvnkslya (—<=() ya O-+=)
ora/ialar(3a ua\‘[y o‘anycblcHr.

2. Pnnk51yanT§ ek5(reTwn ulyrallan. (“arakyo”an oraHdlarcls
Mnk3lyant8 WMosMasmm anlslasb. uTN8 3HM oraHscla ek3lretuT
diyTanar bermnycbl nus(@lant ya nlart lroplsb KnkoTyaunT berachl.

4-leoreta (Pnk3lya ek3lretnt&a e€a bo‘T15bTTS rawny 3bar).

A8ar/(x) lvnkslya xQx@ {a\b)) T bl a Hos3lMa&a e&a blYUb, n
3bi nuslacla ek3lreTuTt&a eS8a boYsa,

/'(x0 =0
‘boYacl.

Bun 3tarl NTk3lya ek31lretnt8a e8a bo'Mu ucbun yelarl/l 3ball bo4a
o'taycll. Mazalan. y=x"' UTk3lyatn2 x =0 nusblast bot/aa nol& len&
ya‘t y'(0)=0,lekt &Tk3lya b nusNecla ek3lreTnt8a e8a eTas.

Opaxaa, Mnk$lyant8 boslas3! nol8a aylanacH8an nusilalar
3lalztonar (Imr84r, krllk) nms*alar cleb alalacil.
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xOnusTaéa {nnk3lya bo3lMa™a e8a boUTtasa bat ek3lretnt8a e8a
boulsbl T TKT. Maszalan, 1)/(x)=|x| NTk51lyanT8§ x =0 nmlacla8l
bo$Hasl Tayuic! eTas, 1ekT Tk3lya x=0 nuabla nnTTnTea e8a

(22.4-cblrTa). 2) /(x) =x3 lTvnk3lyatn8 x =0 rwslaclaél bos sl
cbeks!2,1ekT Wmkalya x=0 nusbla rrTTUT8 a e8a (22.5- cbirTa).

OerTak, hink3lyatn8 boslasl cbek3l2 yok] boslasl Tay)uc!
boYta”™an mmalalarcla baTt ek3Tretnt Taym<l bo‘U3bl TU TKT
eKaul.
8bunclay b, /(x) Wtk3lya8a ek3TreTut fAlyta* bermnycbl
nualalart Mnk3lyanTé 3ralstonar T blan, Tk3lyanTt8 bosHas!
Tay”™n6 boUta”an nuslalar, M'mnk3lyarn8 boaslMa3s! cbeks12 boY&an
nualalar orasllan 1rlasb kerak ekan. O<Mcla bunclay mvslalar
eblretnt”a 3HubHaH nnalalar cleb alalacH

a) Ek$(rewnTt Tayn(l boYi8buwnug blnncbl yelarH §Harl.
X (a;b) nmalant§

nNx0) ={xe A : x0—5<x <x0; 5>0},

neB(x0) —(x e A:x0<x <XO+5, 8>0}

cbap ya o‘n§ alrodanTt farayTk.

Parar safaylk, y=/(x) lvnkslya X0 nusaTaéa m2ink312 b<YHb,
X0 cla cbekH/'(x) Mo3Ha™a e8a bo43T (xOnusiTaéa boslla Tay”mc!
boUtaslsl baTt TUTKT).

1 ANar Yxe (X0 wucbun,/'(*)=>0, Yxenlx0 wucbur
N(x)<O0 boY3a, /(x) Mnk3lya x0 nusiTaéa Tak3TnT&a ensbacll
(22.6- cblrTa).
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A8ar Yxewub (X0) wmcbun /'(x)<0, Vxe ng(x0) ncbmn /'(x)=0
bo‘13a,/(X) M'mnk3lyaxOnunagbla rrnwTnTea ensbac (22.7- cblirTta)

Yxe mb(x0) wmcbun /'(*)=>0,

¥x e nL(x0) ncbmn /'(x)=0
YyOK1
Yxen”~(x,0) wucbun /'(x)<0,
Yxe  (xOmucbun /'(x)<O

im *o - A ex iy 1

bolza, /(x) Mnmnk3ya x0 rsilacla ek3neTuTa ensbrayc/l.

Y =/(x) JItkdlya8a ek3lretuT falyta( bermnycbl wk]lalarw
buwincbl lar/bH bo3lMa yoraatbla 1oplsb soMask

1./'(x) bo3Ha (opHacH.

2- Y=/(x) NTk3wyanTs knuk Twblan, ya't /'(*) Vo3
nol&a aylanac18an yok] urllisb&a e&a bo‘18an nus*alar HOpllacl.

3. TopY”an krillk nusalalar/ (xX) Mmnk3lyanT8 atalaT3b 30ba3sT!
orallalarea agaracH, 3bm orallalarcla /'(x) boslManTte 13110261
(exaMrHacH.

4. Punks3lyatn& ek3uneTunT TU lalarclaBl glytallan
bl3oblanacl.

1-nun3o!. bi3bbu /(X)=x4—4x3 Tvnk3gyaw ek3lretnuTt8a
Neksblnn”.

YecbXBbl. 1./'(X)=4x3-12x2

2. 4x3(Xx—3)0 =x,=0, x2=3.
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3. luweryallar nav blMan / Ax)=4x3qn—3) bo3slMa x>3 6a Tn3bal,
*<0ya0<x<3 cla waniy bo'M3blw atalaynu:

Xx=0 nusa*aclan oYi3bcia bosllaTtné 18bora3l o‘28arta8aniuyl
ucbun bn nug*a ek3lretut nusalasl boYrtaycH.

x=3 TKLlalian o4l3b(la bosMa 1$]torasti clan ,+*“ 8a0'r8a-
mird/l. OeTak, ekanetTutTwn” brncbl yelfarH sba/lwa ko'ra ~=3
NMHTTUT nualasiar.

4./ . (3)=—27.

nwn

2- Uh$o]. 7/ (x) =y[x2(x —5) nTKayaw ek3lretnt8a lexsbl
rts.

Yecbll3sbl. 1. / C*) = (x 5B)+ypx* =--w-.

x=0 (bu nus™ana boslMa wurllsb™a e8a) ya x=2 (bu Twlacla
bosila nol8a aylanac) Tuwi{alar KrtTk nusialarcir.
C)mnykiagl Jaclyaini WrarTr:

X (—50) 0 ©:2) 2 (2: 709
Ma™uc!
+ - 0 *
eta$
[TT<2>=
An) ~a,(0)=0 =-3M « -4,8

4-/7,(0)=0)/1I(2)=-3"4=-4)8.
3- mH8oL /(x)= Xxn+2 WNTtk3lyat ek8lretut8a leksblnns.
YecblH3bl. \./\x) =x3.

2. /'(*) =0 3x2=0= x =0 nwusala 3ll3onar nuna*
boYacH.
1 Kayskank!, \/xew (0) ncbnn /'(*)=3xx<0 = x<O0,

Vxe w(0) ncbun /'(x) =3x2>0 ==x>0 boYacH.

2. OeTak, WTK3lyaTn8 boslazl *=0 wuif@clan oYizbcla o‘r
1z1lora81T Taniy “ clan Tnsba! (,+“) % o‘2&éarllrar ekan.
BerH™an LUnk3lyant8 o1 x=0 mwslacla wiinkon,.

5buniclay alllb, benl8an MNnk3tya ek31retnTnT8 binchl yelarH
3ka/Iwa Ko‘rax=0 nus*acla rrntTnTa ensbacH. DNN\&TTMNuT

Unytain /1TN(x) =~.0 +2=2.
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b) EblreTnT Tay)ul bodYisblTng [Mekwcbl yetarll 3barii. x0
mmsara/ (*) nTk$lyarn& sTarsionar nuarasl? yadr /\x0)=0 boYar.
Anar /(X) Tunkslyarnn8 xO rslacla8l 1kkTcbl (allbl bosMasl
Tay|uc! bo4b, /*(x0) <0 (/'(x0 =0) bo4Ysza, /(x) Mmnk3lya x0
mslacla Tak31lTmnTt8a (TTNTWw T&a) ensbacH.

Y~/(x) Twvnkslyya&a ek3Tretut sAlytal benrycbl Tw lat
MNckrebllarkbl1 boslMla yorclariicla 10p13b s0lclagl:

1 /\x) boszlla Kopllacl.

2. Benl8an Mmnk3lyant§ knlk nuslalan, ya‘t /'(x)=0 boYa-
c3uwpn nvslalar HOplacll.
3.1kkTcbl latbH bosMa /'(x) Topllad.

4. 1kktcbl TarHblT boslMartng 13borast bar bir krilk nualacla
lexabinlac/l. Buncla a8ar 1kkTcbl Tarmbll boslMa Tan/ly bo4lsa, un
bolcla Mvnk3lya bunclay nuataéa Tak31lTuTéa, Tu3sba* bodlsa,
rmurnurn8a e8a boYacH. A8ar 1KkTchbl lan/b/1boslMa nol8a 1en8 bo4lza,
n bollla MTk3lyaTn8 ek3TreTurTT bTncbl yeTar1 3baii bo4/toba
leksbln3b Kerak.

5. Punk3”yanTé ek3rretnT ryglalarclagl salynllilan blzoblanachl.

1-ufol. 1]3bbn Munk3yaning ek3TreTurTT [Nckrebl larfbA
boalla yoréanéa leksblnns:

/ (X)=X3—9x2+241—12.

YecblH$bl.1. /\Xx) =3x3— 18x+24.

2. X2—6x+8= 0 = x=2, x2= 4 — 3ll3onar nudlalar.
37/7'(*)=6@—18
4. /"(2) =6 m2—18<0 boY”aT ucbun x = 2 rmalacla Mvink3lya

Tak3Tw T TBa €e8a boYachb; /'(4) =6-2— 18>0 boY™aw wncbun
x=4 nusaraéa rrnuTw Téa e8a boYacll.
5./1142)=/(2)=23- 9 «22+24 «2-12 = §,
/Tax(4)=/(4)=43-9 <4>+24 «2-12 = 4.
211801 /(X)=x*—6x2 [vink3lyanlné ek3lreTw Tw I1KKTChbI
1alibH bo3la yorganiéa {ek3blrt&.
Yecbll3bl. 1 /\Xx) =3x—12x.
2. 3Xx2—18 x=0 =x=0, x2=4 — 3ll3tonar nuslalar.
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3. /'(x)=6x-[2.

4. /'(0) =—12<0 boY8aw ncbun x=0 nunslacla Mnkslya Tak3b
Tunwa e&a boYacH; /'(4) = 12=0 bo4Y™an! ucbun x=4 Tuw bla
TTTW TBa e8aboYacH.

5/ aV0)=/(0)=0,

/,,{(4)=/(4)=-32.

3-NH30b / (x)=(x—2)4 Tvnk$lyal ekslreTntsa Meksblnms.

YecblU3bl.

1 a*=4(*-2)-\

2. (x—2)3=0 == x=2 — 3l3tonar nuuachr.

3. I(x)=N(x-2)\

4. 1kkTchbl 1atbll bo3lMa x=2 nnaraiia nol8a aylanacH, $bmMtng
velmn ek51renlvmun8 binncbl yelarll 3baTt bo‘ylclla berlA™an
Minkstyani ek$lrewnt8a 1eksblrarti2.

Kay$llankl, Yxeun”™(2) ucbunn /'(*) =4x—2)30; Yxen”~(2)
ncbun /\x) =4(x—2)?>0 == x >2 boYacH.

OeTak, berlWan Mmnkslya, ek5{retutnT2 binncbl yelarmn
3Kailila Ko‘ra, Xx=2 TwXaga rTw tuTea ensbacll.

5-/71:,,(2)=/(2)=0.

/) Ek3lireTuT Tay”wii bo‘M8blutg mcbiuchl yelar/l 8barun./(x)
MnkslyyanTt8 x@(a;b) nuwxapga /\x0). /*(x0) 9., / I)xQ L
lan Tay)ucl bo‘Hb, biror n =2 3on ncbun /\x0)= /'(x0)=..=/(+
n (x0=0, / {(x0*0 bousrT.

A&ar: a) n i 3on bo‘Hb (N-2T, Te AQ, / {I(xQ=/{2r(xQ<0
1en&12Ik o‘nnH boYsa, /(x) nTkS5lya X0 TuL bla Tak3TUTBA;
/ (x0=/{2nNx0=>0 ~en”~rk o4 TH boY3a.[Xx) Agnkaya nnsabla
XOTTNnnTBa ea bolacH.

b) n xouy 301 boYza (n=2/a+1, Te AO, /(X) WMiNK3lya ek3mre-
TUT N a e&a bo'ltaycll.

1- wi3ol. / (X)=(x—c)nininkslyani ek3lreTntea leksblnno.

Yecbl$bl. Kaysbankbs /'(c)=/<2fc)=...=/(n_1)(c) =0,
/C)(c) =n! >0 boYacH. Ek$1retntwung mcblnchbl yelarH $barl8a
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Ko‘ra, Nnii bo'1&laii Tkslya X =c nusbla TKUTNUT N a e€a boYad/,
ntos bo‘l8arlaesa ek reTuta e8a bo‘lraycH.

2- U501 7/ (X) =2c¢cb X +2c03 X ['vnkslyall ek3lretntS8a leksbl-
nns.

YecHLLU3bl. Benl18an nTk3lya ncbun / \x) =2311x — 28T X bo(/1b,
/'(x) boalMax =0 nudlac3a nol8a aylanacH.

OeTak, X =0 3lal3onar TwXa. Benl8an Minkslyang ymnson XaitN
boalMalanm 1oplb n1atT8 X =0 nuAlac3sl AlyTalanT bl3oblayrrvr:

/'(x) =2clrx—2co8x, /'(0) =0,
/*(X) =2cx+23T X, /"(0) =0,
/ Y(X) =2cbx +2co3x, [/ )y(0)=4=0,

noii TarTT HoslMa x=0 muXaoa nollan MawH bo‘Hb, n TM3ba*
boU8§at ncbun berl&n Mtk3lya x=0 nusaga TTTW Téa eSa
boYacH. 5Hn nmstana {nnksiYant8 HAiytallw bl3oblayrTr:

3. Punkblyatné eng, kaii:a ya en8 krcblk ylyta{lanw *opi8b.
/(x) Tvink3lya [a\b] 3e&Tenbla aralan&an ya v2Iual2 boYs3T.
Yeyer3lurazswn& MNckrebl teoretasiea Ko‘ra M'mnk5lyarng [a;b] 6a
eng kana batpa en8 Kldlk plyrallan tay™wmc! boYaclkl ya bm
fAxyTalarea 3e8tenl;Truy nuslalancla ensacll.

Punk3lyatn& en§ kalla alytall auyllla&oHa HOpliack:

1)/ (X) 1lwbwyanTt8§ (a\b) hleryallla™ Tak3HrwT alyTtaman
lopiadl. Punkslyatné (a\b) Ga&\ MaTTa Tak3Tw T Alyral:lanclan
Meorar nyplar {tax/(n:)} boYasr;

2) Tvink3lyawn8 [a\b] 3e”~TeTwne dASarazlcla8l, ya‘'T X=4,
x=b mwslalarclaél /(a) ya /(b) s”~ytaHan bl3oblanacll. $o‘n8ra
{Tax/(x)} 1o'platTn§ barcba eleten!lan bllan /(o) ya/(b) lar
lassoslanacH. Bu alyta*lar tobl6a en& kamasl /(x) vnk3lyanTt§
[a\b] 68\ ene kalla alyTtam boYacl. Xucld1 3/ vanlcla M'mnk3lyanTt&
en§ kioblk fAyTaill bat HOplacH.

B 1ror oraHscla nrmksi2 bod&an HinkslyanTe en8 kalla ya en&
KNcblk alyta*lanT 10pisb mclwinm:

1) B oraHucla M'mnk3lyatn& 1e813bH 3ll3tonar Tw, blanT
10p13b, bu WpM8an 3llsonar nugralart ek3lretut8a lexsbinzll
ya M'vnk3lyant& by mwlalarcla&l alyral:lanlll bl3obla3b;

2) Tvink3lyatné oraHanllé cherkl rwsralanclaél Alyrarlannl
10p18b;
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3) {opl~an aytaHarw oraHanTS 1d/1cls8l M'vnk3lyaTn2 ekslre-
TuUT $lyrallan bllan 30M3blT3H kerak; bn alytanmarnTt8 ensg
Kiobl§l ya en8 kava$i, To3 raYisbcla, LUINk3lyanTt8 saralayolSan
ord kclaél en8 koblk ya en8 kava dpytallan boYacH.

1-11801./(X)=n:2—4x+3 1unk8lyanT§ [0;3] oraHséaé! ens Kana
ya en& Kioblk axytallanTt 1lopT&.

YecbllU3bl. 1) /' (X)=2x—4, 2x—4=0 =>x=2¢[0;3] cllUstonar
e, /(2)=—1

2) N0)=3, /(3)=0.

3) 3bmnéay N1k31lyanT§ en§ kwoblk alytall —18a len&
bo‘Hb, 1vnk3lya n8a oraHAWNS 1cKk1 nus*asica ensHacll, en8 kava
AlyTaT1 e3a 3 & 'en8 boYll, (Mnksya vnua oraHawWNé cbap cbeHéa
en3bacH:

Nn* bk (2)=~1> In8wia~/ (°) =3-

2-1j$0l. Konserya bankasl racHu3l r ya halandlil / bo48an
3lnéréan 1borai. rya M lar orasiclabl Tmno3saba!l saniay boM8arncla
loYa 3T1 o‘r8arTa3 boY”™an konserya banka3! en8 kava Ha™Nta
e8a boYacH?

Yecbll3bl. Konserya bankasitn§ roYa 311w 5bllan belS/aynin2.
Ma4dnTki,

8=2%rl1+ 2%rl1, J==con3l, @

k) n 1

bunéan = — . Konzeryabankaatu& \wrr Y=nryr= 2 r —kr3
OeTak, Tazala Y(r) =-r —nrr vmnk8lyanTte eng kaua
AlyTalw! 1opisb8a kellrMicH. 3bmwin8 wmclun bn (Mnkslyat

Tak3wnt™a leksblranH2. Y\r) =— r—wur2, r >0 ekanllpT
r

e‘nbor8a oHb, .

r= 4 , <2 >

boYy”™3blT HOparTr.

Punksilya ek3lretnt&a e8a boYsa, lasal r = nuaacla
e8a bo'sbl TUTKT. T <\/6_K boHg&acla Y'(r) =3k

r> ~ boY8ancla e3a Y'(r) <O boYacH.
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deTak, Mvnk3lya ek3*retnt8a e&a boYlsbIinTé binncbl yellirA

ersHac. EncH konserya bankasl en§ kalla ba]taa e§a bo413bl nckun
r bllan N orasllla ganclay bosYat3sb borl1§LU1 awalayil?.

(1) Ban (2) dan © =2,, V=2r. OeTak, en& Ka«a sa
boY™an konserya bankaslT yazasMa nnt§ balancllBlil (Hatena
1en8 ablb olM3b kerak boYacl.

4. Punkaiya 8rall8Twé sayanui]sl ya boisH&b y =/(x) Mink$biy
(a;b) 1meryala ber/1an boYst. A8ar Tk$lyant§ 8ralisl (a;b)
oraHsanwe kHyony nus~asllan oYkat[™an unntaclan yusoniia
(pasvna) yolsa, b nnkelya erall sayansa (bo”s) rieyHacH (22.8,
229- cblrTalar).

HoslMa yorclaTlla lMvnkslya 8rali8 TT8 sayanuyHé! ya bolursiil
lek3bln3b TUTKT.

y =/(n") Mvnk3lya (a\b) w(etaMa cbekH /\Xx) bo3slaBa e&a
bo43bl.

\Y

I\

a0/ Tx aO b X

22.8- cHwna. 229~ cblirTa.

5-1eoreTta. /(X) bink3lya srallil (o;b) oraHac3a sayans( sa*Yy
fayans) boYlsbl ncbun nnt8 /\x) boslMa3TtTte 3bu oralkscla
kataynycbl (saldy katayuycbl) bo4lsbl rawr ya yelarl.

6-*eoreTta./(Xx) bink3lyatné (a\b) oralscla boMs (rally bols)
boylsbl ucbun nnt& /\x) bosMa3TTe 3bm oralls™a o‘suychl
(sady o‘3mycbl) boylsbl rarur ya yelarTl.

y=/(x) Tunkslya (a;b) oraHacla iKkTcbl larbll WoslMa™a e8a
boUs3rT.
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7-*eoreta./(x) NTk3lya Sra/El (a\b) orallic3a sayans (bo”)
boYrsbl ncbun /'(.x) >0 (/'(*) <O0) 1en8312Mkwné oa TN bo4lsbl

rarvr ya yeCarH.

1- B0l 7/ (x)=x?—2x3+6x—4 bnkblya §ral18TTB slayasgHK ya
bo/ Mk oraHslanw KO pTS.

YecHLUsbl. /'(*) =4x3—6Xx2+6, /'(x) =122 12x=12(Xx2-X)=
=12x(x—1) lanu lNopartr. Kaysbanlu, (-°0;0) ya (1;-H») oraHxlarcla
/'(x) =0 1en8812uk oO‘rTM, ya‘w bu oralalarcla Minkslya Sraiul
Aayany, boYacH, (0;1) orallscla e3a /\x) <01en8312lk o‘nnH, ya‘w
bv oraHsi6a Murk3lya éraiist boHsi boYacH.

5. Punk3lya &rad8T1t8 eMNlBH wwblan. Prunk3yanilg boslas
yorgatk3a nnt8 e8lUsb nuaralanw roplsb TU TKT. /(X) WTK3\ya
XN nnalatn6 blror mexQ (5>0) alrd’lcla atalan8an boU4s3T.

1-1a'nl. A&ar /(x) Tumslya w,(x0) oraYwpa bousa (aayans)

boulb, «5(x0) orals™a esa sayans (bolly) boY3sa, (xQ/(xQ) nusta
(Wnk3lya 8rar8T1T8) e&H3 nuwila$\ cleb alaladl

A8ar Xx[e(a;b) /(x) Iwnk3lya 8rallsi e8lU3b nmnalasTT§
ab515531 boYsa, buncla MekTebl Mar/bA boslMNa tay|mucl blYMabl bar,
boUtasH™ baT TUTKT.

Punkslyant8 1kkTcbl larmbH bosla3l nol8a aylanaci8an yokn
Tay)uc! boUrtaycl™an rmalalar |1 LWr krllk nugHiar cleyadl Bu
nualalarcla eMUsb TayM blYH3bl baT, boUtasHs1 bat TUTKT.
Mazalan, x=0 muXa y=x3ya y=x13 binkslyalar vcbun e8LL3b
nusiasl blYMb, y=x3nTk3lyatru, x=0 Tl aha 1kklncbl earibll
bo3lMasl Tay™in, ;>=x1B1NTk3lyanT|> e3a Nckrcbl larmbll boslMas!
Tayuwiii etas.

8- *eoreta (e"lU3b nualasl boYsbwing rarvny 3barll). A8ar
/(X) Mnmnkstyaniné érallst M(xQ/(x0) mnulacla v2lmk12 Mckrehbl
(ar™"bW boalMa™a e&a boYza, /*(x0) =0 boYacH.

9- leoreta (eéllUsb wwu)(@sl boyisbrnng yelarll 3barll). /(x)
NTk3lya xOTngaia v2ucl2, b nusbla cbekl1 yok! cbek3si2 boslMa™a
e&a boUylll, xOnmnalanTt8 blror alronéa, ya‘w

Yx e /X0 wucbun /*(X) >0 (/\Xx) <O0);
Yxe nu(x0 wncbun /\x) <0 (/\x) =>0)

lené312HKlar o‘nnH boY3a, (XQ /(x0Q) nwusra /(x) Mnk3lyanifé
elsb nmuTast boYac3].
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10- (eorewua (e8LU3b nusia3l boY13bnTg IKKTChl ye*ar sball
A8ar / 2("0)=0 bo‘Ub, / QL )*° boYza, (xQ /(x0) nms*a /(x)
NTk3lyaning e™MUsb nus*asl boYacH.

Mazalan, y=x?—3x1—4 lmnkslya ucbun (K-6) nuara e8lLUsb
mua™as3™clr. Hasdlaalan bat, / <AX)=6(xx—1), /(2,(1)=0,
/<3>(1)=6*0.

OeTak, 10- leoreta8a asos3an, M (1,-6) nuna*a benl8an
NTK3tya “ral 11 eMl3b nng*as! boYacH.

y=/{x) NTk3lya 8radi§8;178; e8llsb nmnu*alanw (opisH solllask

1 Punk3lyanTé 1KKTcbl Tatbll bosMa3! /"(x) OpllacH;

2. y=/(x) Tvnk3lyant8 |l Oa krillk nmgalalan, yalu /'(x)
bosMa nol8&a aylana<%an yok! urllisb™a e8a bo48an nusitalar lopiiacH;
3. TopHBan knlMk nus*alar/(x) M'nkstyanT8 artalaw3b 3obazlul

orabskr™a goglacH. Bu oraHdréa lMekrebllarnbll /'(x) bosMawng
13borazl leksbuilacH. A8ar buniia xO knuk nusla s yansHk ya
boisHK oralslant drallb uirsa, x0 nus™a onkslya §rali§Twg
e&lli3b nunsiasl sbsb15sa8Iclan Meoral boYacH;

4. Punk51yants eM3b nua*alarciaBl alytallan bl3oblanacH.

1- nudol. /(X)=6x2—x3iignkaya Bralw, 7T e8LUsb wuilalant
lopTs.

Yecbll3bl. 1 /' (X)=12x—3x2 /'(x) =12-6xX.

2. 12—6x=0, ya‘w x=2 ya™ona Krllik nus*a.

3. (=2 orala™a /'(x) =0, (Z2-+>) oraHa™a e3a /*(x) <0
boY”at mcbmn 9-leoreta8a Ko‘ra x=2 nus*a [vnk3lya 8rallsi
e&llisb nnala8TT8 abb3lshasldT.

4. Bu nng*atn8 orcHnalaslrt {opanw:/(2)=16. Sbunclay a™b,
(2;16) nus™a Mnk3lya 8ral8 TT& e&llsb nusilasl boYar ekan.

6. Pynk3lyalartl *o41s (ek3bln3H ya nlarnt3 Sraiiklanw Cbkis
B1r 111 bobnT8 ymsonéas: para8rariancla Minkdlyalamlng o~an3b
Xaraklent boslMalar yorclawlcla o4™ancHk. Punk3lyatn8 o‘28ansb
xaraklenT boslla yoréartéa o‘r8awsb mnk3lya 8radSuu ataros
yasa3béa Tu bl T ral o‘ynaycH.

Punk3lyalart @Y1 leksblnsb ya nlatTt8§ 8Srallklanw yasasbTt
Ayiclael 3xeTa bo‘yroba oHb bonsb Tassacl&a Tnyoda bodacH:

1 Punk3lyatn8 anlalawsb 3oba3sT! HOplsb;

2. Pnnk3lyat wurbnblrHkka leksblnsb ya wurll3b nualalant
10p13b;
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3. Pynk3lyanlns Juii, *osllll baTtcla clayrmyluihi awalasb;

4. Prink3lya Sralwlni> o‘slar bllan ke313bl3b nus*alant Topisb;

5. Punk3lyant§ 13boragl 8aslanacluign oraHsalari atslasb;

6. Punk3lya §rain81T18 asltplolalannliopib;

7. PunkstyaTt TonolOnklk oraHsalanw 1oplsb ya ek3retutea
{ek3bT3b;

8. Punk3lya 8rai8TT18 sayanaH” batcla boislwrl atalasb,
eMlsb nuablanTt KOpl3b;

9. Punk3lya ~rad”™T cbl213b.

1- B /(*) = 6(3_)()/Tr MinkslyaT xo'\w 1ek3bTnBs ya unte

Eraljélw cblrTs.

YecblU3bl. 1 Punksiyanwe atalaTt3b 3o0bask LW )= (-¢@;3)u
n(3;+00).

2. x=3 nTK8wyawu§ 2- vr urllsb nns*asl:

HT /(x) =H T——E—T—-H)o
**30 N-»34+06(3—x)2

3. $bunt&clek, Nomksya (3ayny baT eTas, uit Kat etas, los

3
baT etas, chunkl [ —x) = 6(3+*) —4_(3:)()42 |1_/.£(1.*>)<.),

4. Punk3lyanT8 koorc/inala o'alan bllan ke313bl3bl:

Oy o'a! bllan: x=0 cla y= 0 boYacH,;

Ox oAl bHan: y= 0 bo‘18ac3a x=0 boYacH.

$bmnclay sb, blMa 0(0;0) nus*acla keslzbacll

5. PunkslyanTs 13borasl 3aqlanacliian 1teryallart atalayrii2,
aTalaT3b 3o0ba3nii nus*alar yorc3arwiia nk3lya nol8a len8
boYa<%an IrmleryallarSa apalart2. Bu Tleryallartns bar blincla
Mnk3tyaning 15boraslt {ek3blranur. laclyal LWranwur:

A’ (—a0) 0 0;3) 3 @+<)
5LV — 0 + @® +
< o'fl <r o'q! o‘al
Joylarsbl o3uifa uTcla viitda



6. Pvnk3lya SralJgJwuw> a$itp *ol:a1anThO panHx:

a) Ox o‘asa parallel Ne§‘n cbirlalar — yeriikal azltprolalar
boYacH.

’I:l% 6(3~xy -

boY8aT mncbmn x=3 *0‘&In cblxw, — yerlka] adiTp 10{a.

cl) Ox o‘sasa paralle! 10'8‘n cbirlalar — §0rM20nral akiT p roblar
boYacH. Punk$lya &raircl 8onzolllal a$l1plola8a e8a eTa$.

8) Oxya Oy o‘alan8a parallel bo‘lta8an 10'8K1 c\Tw\aT 084ra
azltplolalar boYacH, ya‘'t y=kx+b o&4ra aSltplllanTt8 lortmn-
laglclan Kk ya b larT bl3oblayrTr:

d=nr - 8  —1fpq__l_y=%
T ox@x2  6xr 73 Y T 6
X
Ut i DT R wk =
63—1)2 6 63— 6 (G

OeTak, y =(\)x +1lo@&n 08‘Ta a$ltptOla boYacH.

6. Pnnk51yarn& TonoronHk oraHalan yaebl retn T alyta{lan
HOparTtx:
,_ X2(x-9)
= 6(3—x3"

a) x=0, x=9 laclay'=0 boYacH.
b) x=3 cla'y '=+<>boUYacH.

"> o, >0 => _3X_9>0=>—;3V|9;+°°;
I (x = B)x - 9)>0=(— :3)u[9+)

'<0 =>le*—3)(XH-9)<0=> X 6 (—3:9],
Y =\x* 3

v (_Lao0) 0 (0;3) 3 B9 9 O+
=+ 0 -+ 00 J— 0 +
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27
yrr =y (9) =

n; EZ\) benl8an nKblya &AI& TT& nymawm nusrast bodacH.
(o]

7. Punksalyaniué sayansHk ya boHAlNKk oraHalanw FOpanw, bunt§
ncbun [KkTcbl *arvib/l bo$Waw 1opart2:

y'= 9x
(A-3)4"
x=0 ya x=3 berlVan Mnk$tyaning 2-Nvr knHk Twralan boYacH.
x=0 bo48arncla y'(0) =0, x=3 bo48an<3a e$a y\3) =°° boYacH.
Naclyalw rutanur:

n (-*;0) 0 (0:3) 3 (3;+00)

Punksaya sral un™ . 0
Dayansk yo'ral Bl T 1 1

Pnnk51lyatn8 8Sradst 22.10- cblrtaéa laSYmnlanSan

22.10- cblirTa.

Mn81run yecblsini ncHun nwolklar

Punk$lyalari Tonownlkka leksblnns§:

Ly=3x—>2 2.y =x{*60(x>0).



3.y =X+3TX. 4.y =x2-1Im2 5y=Xx2X

Punk3lyalariu ek$lretut8a Teksblnn/:

6.y =2+x—a?. 7.y =x—I1)3 8.y = X4+X3—9Ix2+7.
0.y =42 10.y =231nx+co32X.

Prvnk3lyalarwnge Ko ‘r3alllsan oraHalar<3a en§ kalla ya ens K1cblk
AoTtaianw HOpTB:

11. y =2x3—3xB—12x+1, xe [—2;2,5]. 12.y=xe~x Xxe [O+<>)

13. y=x+"x, xel[0;4]. 14.y =x3-3x2+1, xe[—1/4]

15. y =—\Xb— \x /1Tk$yaTn8 xel—1;1] kesraclasl ens
(0]

Kalla ya enB Kioblk alyTatiian yls‘tcl151bl blsoblans-
Punk$lyalar sraneMns sayansk ya boak oralll anTt LWpiMg:

16.y =xXY-x3—182+24x—12. 17.y=Xx+"3 18.y=X+3TX
19.y=2—p& 1] 20.y =3x4—4x3+1.

Punkslyalar srallsTTe esll3H Tuw(alanw lopTs:

21.y =co3x. 22.y =1+x2— . 23.y=3x4—8x3+6x2—12
24,y =34

Y=Y
Punk3lyalarbllo‘Hsa leksbinne ya nlartne 8ralwlT cblrte-

25.y =xX6—3x4+3x2—5. 26.y=x2&'/*
v 1
27.y =x2> . 28.y =T 29. y =co3Xx +§3T 2x.

30. y =blx—x+1.
Muns3”™N yecblsb ucbun nwolartws Jayoblan

2 N@&Almalyao'suychl, N +“/NéaezaliTkaya Kataynychbl.

2. (0;100) 6a blnkslya o‘snychbl, (100;+=) clae3a lNinkslya kaTa-
ynychbl.

3. A[ pa l'vnkslya o‘3nychl.
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4. (~>—11(0;1) 6a Nank3lya kataymychbl, (—1;0n(1;-k») 6a
e3a nikslya o ‘3unychl.

5. (—o00;0n(2;-H») 6a Mvnk3lya katayuychl, (0;2) cla Jitk3lya
«Y3nychl.

6. Ywax " 24

7. Ek3lTeTnT8a Wa eTas.
N (" 2)=-9, 3y (3)=-40,5, Y1ax(0)=7.
9. ytax(x/1)=4e~2, y11,(0) =0.

10. Yuwax 3> Yrr1s5| 2 wrni?i?
yLuax [2-1=15 yT'I" I_:?]|='3

“ eY'vHT (-1)=8, SUBKICbIKY

12-Y/~pw (N ])=e 1. -% KibK °) =0-

13- (4)=6- Yaprti0)=0.

14- 4)=17, TosEge2=" (—1)=—3.
15.0.

16. 2l -;+e«”™ Na vayans; raboiis.

17. (-<~0) cla borls; (0;+«>) 6a sayans.
18. (2KK,(2k+1)K) 6a bol,; {(2k+1)n, (2&+2)TC) cla sayans, ke2.
19. (-00;0)u(1;+00) cla bous; (0;1) 6a sayans.

20. (“-*;0)Mp;+«>~" cla gayans; 6a bo™.



21.(] +br,°|,*«7. 22.~,n }('N ’«

23.("TH Myuy 3).

N-1

24.1—2—y/3"~ —2+/ 3 ;N (1;)e

25. ATalawsb 30bast: J1';nl\ iiTk3lya; aTprora™a e8a eTas;
(-*;0) éa kaTtayacih, (0;+<«) d&a o‘zacH; ~T+(0)=—5; el3b

nusrajan:  ~ -4,517,(1;-4), -.1 ;-4,511 (-1,;—4%;

n(l;+«>) clasayans, -1; "

n V cla bo*]q; 1-cblrTa.
26. Awplawyb 3o0ba3l: (-°0;0)u (0;°0); x=0 JITk3yanT6

Mcktebl Tr wrld3b nua*asl; asltpllla: x=0; Y11 (E,S?;
(™»;0n(0;+0°) éa sayans; 2-cblrta.

27. ATtalaTt3b 3oba3sr. ¥?1 kooréwara o‘alan blan ke515bl3b
mns*azl: O (0;0); astplU™a: x-=>00("a™\);3"Y 0", nw(2)=4"20,54;
esllIsb nwuablark (/3—1;0,3), (>/3+1,047);, (73 —1yV/3+1)
éa bolsa; (—og —1) cla sayans; 3-cbwna.

28. Anlalat$b 3oba3l: (-00;1)mM(1;+); x=1 Tnmnk5lyatn§

YckTtebl Tuvr wrld3b mus*a3l; koorcHmala o‘slan bWan ke313bl3b

nus*asr. O (0;0); azlmplola: X =1; YTbl » esb nus*alan

0(0;0); (-00;0m(1;400) cla sayans; (0;1) éa bo™s: 4- cblrTa.
29. Awslatsb $obadk K1 €ayny linkslya: T=2n; kooréTala

o'alan bllan ke3l3blsb nus*alan: (0;1), [~5;0)’ \ asnnp-
Klak&a e8aeTas)

» . ( 5a/1 3T3
xTax’\G’\ 4 . /TT('\56’\ - 4

e"llsb nuslalan:
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(—:;0} (*+arc8|n7 ;- #} (-T;0} (2'-arc8T11;M!];

5-cblrra.
30. Atuylar3ll8obasl: (0;+); koorcinala o‘alan blan ke318bR11

nualalan: (1;0); asumipro*a: x=0; (0;+°0) 6a boHs; 6-
cblirTa.

» .20

3- cMgara. 4~ cblrTa.
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23-8 TE1UC1AMA81 PAKAMETLIK 8HAKLMA, OX/IB
KOOLW3™ATABAKIOA YA 08HKCXMAS8 8HAK1/IM BELWBLCAO
PLUIK3rYAbAKM HO81bA YOABAMLWIA TEK8H1M8H

1 Ten8lata$l paratelnk 3ballla benl8an [vnk8iyawng
Sra™1L ciAwsH.

Ckalar ar~utenll yek*or Ivnk$lya 1u$buncHa8:. Punkslya
lerflarasl pararte”nk 3ballla berl8arclaya 11111 MeksblnsW JarayoTcla
yansl obyek! — 8kalar ar*untetll yekior tk3lya L3Muncbas™an
roclalamzll ancba smlay bodacH. /o arunychbl biror {/}e 4]0 ‘plarcla
02881

1- 1a'nl. A8ar blror sonun yolo ol bo‘ywoba V/ e {/} ncbun
a yeklor To3 f0oRM18an boYsa, n yas(cla {/} lo'‘plarcla a=a(l)
$xalar wmrtenrH yektOr Mink3lya awslanS8an cleyicH.

Biror {e\er¥%t} bazid1laroia Oekai koorcnablar 3131etasTl
olarl2. Bu koorcltalalar 513letazlcla Har bir 3kalar arevtenlU
yekror MTk3ya af{l) =x(1)~1 +y(1l)er +T.(1)eb 3ballla lasylrlared/,
bunc3a *(/), .y(/), {1 (/e{/}) Twwzlyalar a (I) yeklortn8 TO3
rayl3Hla Ox, Oy, Or o‘slarclasl proyekslyalan (koTponenlalan).
Oertak, Kar bir 3kalar ar8mutenll yektOr Mmnkblyawns berllsbl
ncbla skalar x({), y(x), | (/) iTk$lyanT§ berll3bl&a 1en§ kucbW.

KoorcHnablar bosbl™a sio‘ylM8an a=a(l) yekworwn6 wuchl
boY8an Mnmuxr lar8mnteT {/} 10'plarcla urluksl12 o‘r8ara bor8auicla
Taropa sanclayclr SeoTeTk o‘nn Haall aHacl. Bu 8eoTtelnk o4in
blror c\\tugan ibora! boYacH; ana 3H»n clATc\ 3kalar ar”mtenll
yeklor Mvnk3lyant8 Sodo™a/l (3eyladl (23.1- cblrTa).

2- {a‘H. A&ar a(r) yekror MTK3lyanT§ koTponencalan
bou8an x(1), y (/), (1) 3kalar Mvinkalyalar {/} KO‘plarcla cbe/ara-

lan8an boY3a, u {/} *oxplarcla
cHe8aralan8an iieyllacH.

a() yeklOr Imnk3lya {/}
O‘plarc3a atcpan”an boYlb, O
musla {/} 10'platnT8 NTK nua-
lasl bo43rT.

3- *a‘nl. A8ar Ye =0 3o0n
ncbun B8(e) >0 {oplUb, ar8u-
Tenl / nT& 0<)/—A<8 lengs12-

. Ml ganoaHanlnaycbl barcba
23.1- chirta n



Ayta*ianca |[a{l) —ao<r *ene3iHk{3parika, a (Yreartas yektOr
a (") yeklor-/unblyanu, O nuabla8l (/-> 0 a0 UTW peylan!

ya %Toa(() =0 Kabl yorYaab

3- 1a'rll amylpasl*a‘r/B a exylyalerl.
3Ma‘nlr. Aesar a(l)—aOyexktOrtne urmnHe! /-/0 cla nolsa
niiH3a, ya‘t

1tlp(/)—p0;=0

boYsa, n lolmp o0 o‘2Bartas yektOr a(/) uyebor-~lnblyan't% (O
mvwaTac/aSr #5747 peyHanb
E$lalTa. 8kalar ar*mtenll yektOr-iTtk3lya HTLU TAB BEOTMNK
Ta ‘nofl anybla~cba: />0 naa A(/) yeklor-iTk3lya a0o‘2Bartas
yekllr*a Nat urunflik bo4rola, baT yo‘naHsb bo‘ylcHa Tl aab
4- la‘nl. Asar /=) oa a(/) yeklor-I'mnkslyants HTLU nol&a

lens, ya'r Elqbﬂ(/)zo bo‘lza, a{l) yektOr-fmnkslya O nugbla

(/— pa) cHex$\l kkblk yeklor-/unblya aeylaaL
1- nH50]. a{l)=1lex+3T /e2yektOr-funkslya /=0 ga cHek3™r
KtoblK yeklor-J1tkslya bo‘H3blT Ko‘rsalrs.

Yecbll3bb Ve =0 berlean bo43t. Bu 30n8a Ko‘ra 6 =">0

Aeb olMnza, /nTe 0/—0|<5 1enB312H KT sanoallanMruycbl barcHa
Ay Talianga

a() —g =1\ +37 fer] <+ 131/ <2Y <e

1ene312HK o‘nnH boYac. B eza /=0 ga a(l)=1e\ +3T1/e2 yekror-
I7ITK&yaLur|B cbekar kiwoblk JITk3lya ekanHBW bliaraay, ya't

ﬁ)l)a(l) = I}I_)I)\\/le\ +3T 1e2}=6.

a (/) yeklor-fvnkslya {/} FO‘platpga atalansan boYHs, A& {/} boYsT.
5 *a‘nl. Aegar /-/() pa a (/) yekror--r'mnk5lyants HTLL Tay)u,
ya n a (/0 Ba lemns, ya'r

HT a0 =4a(/0
‘bo4za, n Holma a (/) yektOr-/unblya 1=10nmnaiiia niinkiy,. aeb a*alanl
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/ nw8 {/}=(g;/>) inieryalllaél bar blr alytalicla a (/) yek*or-
bink3lya v2Inmaz12 boYsza, A(/) Tvnkslya 3bu LeryaMa wn<.lwublr
CleyHacH.

5 1arT smylcla8lcba bat ayMsb TUTKT:

5-la‘nl. A&ar Ye >0 3on wucbun 36(e) >0 30on lopllb, /
arsutemnTt8 9— /0 <6 {ens3xrHkT ganoaHanlrmnycbl barcba
FiyTariancla

a0 —”"o)l<e
1en8312Hk blyarlza, a(l) yekTor-fvnkslya /=/0rmalacla urblksly, cleb
alalacH
A8ar a(l) yeklor-fmnkslya

a(l) =x{1) e\ +y(@1)e2+r(0 e3

3ballla lasylrlanS8an boYsa, a(l)yek*or-iTk3lyant§ /=/0nusraga
215181l ntng koTponenblan: x(1), y(/), r(/) 3kalar
mtkblyalarnlng /=/0rmlacla 21nal2 boYlsbl§8a kncbH boYacH.

a() yeklor-frmnkslya {/} *o‘plarcla ardalawi>an bo43T. / w
bel8Wab, nn8a A/(0/>0 yoki AKO) ollMrra berartr (/+A4/¢e{/}),
napaga a(l) Yexkor-fvnkslya bat Og=al +4/)—a(?) olllrrta
olacH

* *e ‘ * , * T o*

o
ya'r HI' p( TayM(l boYsa, bu HTk a(0 yeku=>r-{unkslyanté /

6-l1a‘nl. A8ar TC? = w3baTtte /=0 cdasl HTW,

nusiaéasl MosMas! ieylacl ya n a\l) yokl ~ a(/) kabl bel8ManacA.
L J w *
A(/) yektOr-rvnkstya kotponenlalan blan benlS8arcla,

Aol) =a (/+0/y—a (/)=[*/+ D y—c/)] 2 +[y(+ATN)—y(1) ]Jer+

+u(+4/)—1{D]ev
boYacH.
3bu 3ababH

Aa_ X+L—=(/) - y{l +N —>/) -
'/{E A '/{IJ y il —

+HT --+— ,—r(7>€3
/=0 o/ (



boYacH. x (/), y (/), | (/) iTk$yazarnw2 bar bin 1nvsbla Hodelarsa
€8a boYza, a(/) Wnk3lyarn8 / nuabla&l Vios/as!

— * — .
a\1l) _pl/(l-lo'z\/ =x'(1)e\ +y'(Ner +1 (1)e3
kabl Bel&Bredl
YekOr-xtk$yaniné ~eote”™K 1a3yT e8n cbl213an roral
ekanl8Tl ko‘nb oYcHK. Encl ar&uteTwiné /ya /+/alytarlanéa
cMBgnTs A, nus*alan To3 Ke!3T (23.1- cbirTa). 11 Woldla

ayrmmia yeklor Aa,=n(/+40/—a(/)= MM X bodad/l. MM X yekrorLu

[/3kalar 3o0n8a bo' /b, o yektOn ba3l gllarwr. -V ya

yexlorlar cbixwn\ ke3nycbl MM] 10°8'n cblrw, n3néa yoiadl
/=0 cla M] Ty 1a o124 bo'ylab M &a Tlllac. Nelyacla MM X
(o&‘n cblz1a M ngla alrolca aylathb, nnnta yaziya odl

g8lMal8a ko'ra, a(l) yek*or-inTk3ya /nualacia bosa8a e8a boY™at

uclvin AT ~ =a'(/) Taylucl boWhb, bn HosMannnTta

/o n/ y e
cil214 bo‘ylab yo‘malad/, ya‘w a'(/) nnnta yekworiu aroclaiayc.
7-1a‘nl". CN|21ond B benld8an nuay™ckwy! nnnta yekton bo'ylab
yo‘nadan 10°8'n c\wuw, cbl2iAnT8 3bm nualascast nnnTabl
éeyllacH (23.1- cbirTa).

8- *a‘'nl. Cblzzgnin8 M nusiasicagt vnnta&a perpericHklar
bou[b, M mwmlaclan oY an 10K8'M 0M214 benBan cbl2ziaTng M
TMasllla”™] norral ckyHac (23.1- cbirTa).

a(r) yekror-mntk3sya 9 2(3a beri/an bo‘Vb, nnwé kotponen-

lalan x(() ya y(!) bo4sT. V Hilcla /
a=a(T) (1)
1en8aTta
x=x(/); y=y(O 2)

len8laralar8a 1en8 kmcbH. By bolcla cbirw, Tenélaraszl paratelnk
3lallla benl$an cleb aylllac/. Xnsm3ly 1dlcla cbl2ig Menarasx

Y=/(x) (3)
Ko'Tn3Ma bem8ancla c\ww, Fer™arasl oslVkor 3kakllla benl8an
VieyVlad/!.
Cbl N 1en8m|Tas1
r(x,y)=0 (4)
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Ko‘nw3baa beml&aricla esa cbl2ig *enBlartasl osMkorTas 3Maklla

‘benl$an peyacH.
Cbl21 len8larazl (1)—(4) ko‘nTt3blarcla bemlsan<3a mn8a

oUkarlean nnnta lenslarasl, To3 raylsbcla,

a =ao +\aD,
X-x _ Y-y
*! ? y T,

Y~Y=Mx) (X-Xx),

{X-x)PUHY-y)K=o0
ko‘nt3blarcla boYacH, bunc3a X, ¥ — e&n cblrw, o'rearmnychbl
nualasiTne koorclta(@lan, a — bu T anTB raclms-yekon,
X, y lar eza urrtsb nusalaslnwe koorcllUllalan.
~rT1abl nB lenslaralan To3 rayxaMa

(a-0Oo0)oo =0,
(X-x)x"+(¥-y)y"' =0,

(Nr-x)+ (¥ -2)/'(*) =0,
X=X Y-y

K ry Le o.n

kKomw3Ma boYacll. E&n cbi2ianTB lenBlarasl o3bkor 3ballla
berHeanga wne M

23.2- clwrTa.

TMas3lW as! &amul

K - Y'(X)
<1+2Ax))3/2
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Mormla owaH (oplackl. ES8n cbit.ly tenBlaTtasl paraternk 3ballla
beml8an<la e3anTn§g eni&
b XY-XY

(1 2 23/

‘ v Rk * Weel" 4 1 *¥'e n T -
Fortmla owall lopracH, bunc3a

m=x(), L =1, < =20 L =20

A8ar k=0 boUsa, e8n cbl219 M T, 1a alroiicla nwnaclan cbapcla
pylasb8an boYacH (23.2 a- cblrTa).

K<O bo48an<3a e3a e™n cbirla M muala a*rolkla unnTtackn
oXI&cla pylasb8an boYacH (23.2 b - cbirTa).

=0 bo4lLll, M Twiac3a 13borablii o‘28anu>ancla, /1/1™a eSll3b
T~ a3! bodacH (23.2 d-cblrTa). Bu bollla e&llisb nualaslt HOplsb
mncbun

xy+xy =0 {x2+y 2* 0)

(en”aTtaw yecbl3b kerak, ya‘tT e8rllkw nol8a a)dan(lracl'l§an
T~ aT 1oplb, 30‘n8ra by nuslaclan oXBbcla K NTS 13borast
o0‘26ansblw lek3blnb ko'M3b kerak. E8n cbl21ATN8 e8rlllst K
eK3rreTnT (Tak3TUT yola TT TN IT)éa e8a bod™an TwlalarT
e&n cbl21awng wmcblan cleb alalacH

E8n cbl21anl leksbln3b — wmw anu, cbirlsb ucbun kKerak
boYaclwian vnTN a303ly TUbl T xos33alanw artslasbclan iora*.
E8n Cbi21dri/18 Tn bl T xo33alan8a any™a&JSlarrnm KTlM3b TUTKT:
e™ cbl2iArnng taxsus mmglalan, eNlBA wuyblan, asiTptO talan,
o'raro k5151:mb nuaralan, o‘alar bllan ke313bl3b nwmslalan,
nnnTta3! koorcHnablar o~ar”a paraHe] bo48an rmnslalar.

EncH len8larasl

=$7)}  (»~AP) (5)

parate”nk 3ballla benl8an vnk3lyar saraynwur.

8lumelnk1181. A8ar p(/) — M*, W(/) e3a *oa nTk3lyalar
boY3a, berlan (5) 3baKlcla™ lnk3lyatné éral ™ abs818zalar 0‘Hi8a
T3balan 3tune”nk boYacH.

A&ar <) — 'os, Y (/) e3a min boYza, benl8an (5) 3balllaen
Mnk3lyanw8 8ralist orcHnalalar o‘Ai8a w3balan 81T T e 1nk boYacH.

A8ar (p(/) ya y(/) Tvinkdlyalarwné lkalasl baTt KOs boUY3a,
(5) 3ballla81 nTk3lyanTB érall”™ koorcHnablar bosbl™a w3ba(an

317Nl nK boYacH.
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Bn sballlar yelarH 3barlar bo‘Hb, rarumny sbar* eTas.

KoonHnara o‘ylan bllan kebi3bl3b wuwiblan. / mn% Y(O=0
len&lartar sanoa*anirackean s~ytallan berlan e&n cbl2zianTt&
abbl5xalar o'a* bllan keb15bBb nualalanT aralaycl.

/TnB (r)=01enslaTart sanoaraniraclLlsan alyta*lan ber/1"an
e8n cbl21AnT8 orclrta*alar o‘sl bllan ke313bi8ll nuslalanTt
atalaycW.

Max3un3 wui@lar. E8n cbixw, paratel;nk ren8larasl bllan
berO™an boUsT, yadu

X=d), y=y (1 yobl r=r(0=d(/)7+y(0). an/2p.

Anar 1=0cla g/0=\//0=0 yol r (/=0 bo‘ka, n bolcla MEx™NyQ
Twla benl8an e&n cbl21awn& Tax3us nuallsl aeb a*aladA.

ESn cbl21AnT& Tax3mn3 nug*alanclan bo3bsa MaTTa nug*alanru
(/ ntB ©'0O), 40 Ivnk3lyalatTé becb bo‘ltaBanga blrojlasw
nol&a aylarwnaycluian a~ytaHauia 103 kel8an nua*alarT) ocldly
yokn redular nugllar GeyllacA.

Har sanpay oiicly MQxQyQ nusacagan oYkarf”an mnnTta
cbl214 1en8larasl

Y—YOz’Joj(x- *0). X'0)*0 bo‘Eaxla
YOKIA

X —Xx0= (Y_ y0, /O * O bo‘l&arla
Ko‘nT3M a bo*lxll

M nusa Tax3ms nug*a bouat. Parar a”ayHk }{p) *Q“ O ya
r{H A0 yexktOr r{p (/O yexklor8a kolUnear boUTa3t. Bunéa
AnyklaBl bollar bo413bl TUTKLW :

1) p—toa, 4o—N\g 2) p—1t0a, g—™os; 3) p—]vi, A-
los; 4) p—]uii, g—N&.

Bwnchbl bollla Mnua~anTe anoinga e8n cbl21a1n§ Kolall oéclly
nualalartn§ afroficlasl bolall kabl boYacH.

1kkTchbl Kolla M nua*a e&n cbl2iaTné eNsb nnalasl boYacH.

Ycblncbl bobla M nus*a binncbl upp&l sayin3b rivs<asl boYacH.
To‘rtncbl bolc3aesa Mnw \3. Ockrebl Lraggst sayH3b nust™as! bodacH
Xn3snsly bollla e&n cbl21AnT& ay”™b rmmlazlcla

0 =0, y'(O =0 (*,X - YX *0)



sballlar brarlack, ya'w v niacla8l nnnrawng burcbak koelll*-
Slyeriln ataTa 3 bodad/l

E~n cbwy unntaSwws koor<kna(a o‘ylan8a para/lel bo‘Vi$b
8barllan.

a) TaYurbla, e8n cblkisua oYkaran nnntant§ aBhlskala
o'#™a paallel boTisbl uckun y' =0, yadu =0, X\ ¢ O 3bar!
eanH$bl kerak

b) €™M c\w™a oYkarl™an nnntant8 acHa o™ a paallel
boUJsH1 nckimn X\ =0, y\* 0 sbar* blyarlll3bl kerak.

EM11$ muu(ast. Punkslya éra%lntg§ eNlBb 1 a 37! HOplb

ncbun x' * OxxA3a1nT8 x'y'2—y'x'2=0 len8laralu sanoa*-

lanlrad Ban glyrallanw lopldb yerarl.
E8n cbwymu§ kara nuablan. Har X/ nnuta”™a eSabo4San

€8n cblruy, Kkkia 3b OXTT Ke3\3blb nM*asl e&n cblignTé kartall

olab\ caed/
A&ar M{(xAy) mmala e&n cbl2iatn8 kamall numasl boYsa, /

paraTteltr8 sbunéay Hodia bar XM { ya 2 slyrallan tayjucl
boHre, ular nckhvin

"1 =cp(/]) = d¥2),

N=Y({/1) =" 2
TMnosaba! o‘rTi bodad/ Bum 3l3*etawu yecblb, / paratelrr§
lopliéan /, ya /2 oxyraHaria 10 3 kel8an e&n c\w”a olkar™an
urwtant burchak koelllblyenvan

romalalar yoclaucla Ko edA

E§n chMi2ziunT8 yayinsb nmyblan. E~n cbl2ignTg saylsb
Naslla () =0, \JV)=0 (x,>;—y?x** °) $banlar bajarla
W, ya't m imacla8l nnntatn§ burcbak koe(vislyenn aiusaras

boHad/
Eg&n cbrcwng a$lllp(o(alan.

A8ar:
) NT\M)=a NTth(/) =a !en8lMklar blr yas*cla balanlsa,
esn cblifi x=a yel'I[Kaf %fmTp L 1akaela
2) Nt (/) =oo. UT =/ *en&lKlar blr M3a bajan
) o ) /wOD(O yar Janlsa,

e8n cblziay = b &M20ma asvnptoOda efa boHad
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E8N cbuwswry, o8ta astpK/lasw. ya't y=kx+b 17 (opi3H
ucbun /nT8 bir x(/,)==, y (/0= « TMNno3abanarr sanoar-
lamraclupn r=/0 alytaltl 10psb kerak. A8ar r nT8 sbuniiay
fiytall (opiBa, u kdlclak ya b lar

fomlalar orsaH HKpacH

3buninay allb, len&larabl paratelnk sbaklla benl8an
Nnslyanl Tek3bt3b ya mung 8ralngir cbir™3bt swylclag8llambcla
oHb borib Taszab8a TMyoinsa boHacH.

1 Punk$blyanlng oidly (reSular) nusblan ya tax3us3 nus*a-
lanu Liplb,

2. Puvnk$yanuié karaH nmndlalannl amalasb.

3. Punk$lyams koorcHara o'slan Hian kes™sbbb nus*alant LLpsb.

4. E8n cbirlam8 koorc3nlla o‘alawa pea@llel boyYS8an nnn-
Talanw 1oplsb.

5. E8n cll121sur8 e8lBb nusaiafll amalasb.

6. E8n cblnumuy* asunproraknt 1oplsb.

7. E8n cll12laure o‘dlar8a 13baTan 81lmmelnklwytl awslasb.

1-w1801. Y3bbu x=3r—r\ y=212—-1* iimk$lyane SralngiLl
ca12re

Yecbllsbl. 1. Bernl8an 1rmk3lyalar —0o<k+0° 6a aralan8an,
nrmksi2 ya direrer8lallarmychl

/=1 daxX\ = 3—3/2 ya Y\ = 4/ —4/3 bo3Malar bir yas™a nol&a
aylanacH ya'wl r'(z)=0. MX2;1) ya M2(—2;1) nustalar e8n
cbl2lante Tax3ns3 nusalan bodacH. r'(zx1) ¢ 0, rT(xd) o 0 boYy-
éartsl ucbun 103 rAYIBbda p=2, <7=3. Oetak, M,(2;1), MA—2;1)
nnsalar, Taxani nualalar Lrlanntg 3) - bancHga asozan, brnchbl
Lr sayinsb nusblan bodacH.

2. E&n cbl21AMng karaH nus*alanw HOpisb ncbun /nt8 ba
XM/, ya a~yraHant oHb,

[(/) = di2),
1A =Y (")

Tmno3aballl! edbor™a ol8an bollla
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3131letal bosl Mlary. 3ballea koYa, /, ya £ lar bar N\ boYsarnH™
nchun, keyllb 315letam8 kkrcblsican —A) 22— /72—R2)=0

lenélara8a eSaboYart. Bungan /2—/2 =0, 2=/2+ /2, yoki /=
= —/2bo4acH. Bu salytaliu len8laralar 313reta3TtB btncbl$i&a
Yolib, /,(3—/2) =0 ren8larawu bodll dlarwr. Bunga, a8ar /=0
bo4a, 1=0OboHacH, bunt& bo'Hsbl Tu TK T eTas, lagar 3—/2=0

bolo‘nn/ bodad1 Keyt&1 len&laraclan /, = £5/3, 2= +V3 lNcha™a
eSaboYartr. /wng bm alyraman&a esn cbl2idnTtg J¥V30;—3) TKp51
TO3 kelacH, lekT bu nudragan o4YSan mnnrtawing burcbak
koelLzlyemlan bar X' boHacH

/1 _41] 4, 4
N =L~ N"N1=-73-"7 3-

Sbunclay allb, e8n cbleifd J¥VI0;—3) nuablan ikki tTalfla oHad/l

3./Tn8 2/2—/4=0, 3/—/3=0 len8laralam sanocavaniiracHsan
Alyra(lan, 70 3 ray13:Cla, e&n cbl21A1lLL§ aH1%a ya adHala o‘alan
Blan ke33bisb nusfalan koorcHnablanw KOpBb ko Tw beradl
Bu *en8laralant yecblb, e8n cbl2if koord Tnaca o‘alant MQ(0;0),
J¥30;—3), M4(72;0), MX-,/2;0) Twblaréa kexll o'lb>blu
aralayruur.

4. /=0 pga .y=0, ya4n y'(0)=0, x'(0)*0 boYsan”* mncbun
MOQ(0; 0) nuablan oYan uvnnta abxlShalar odgp bllan wm3slta-
wel UBbadl

—oo< /<—1, —1< /<0 pga yx = y <0 boYsan ncbun be-

m8an Mmnksya kataymychbl, 0< /< 1, K /<+°0 dayx=y >0
boy&anbs! ncbun bertH™an Mnkslya o‘suycbl. Oetak, /=0 ga,
ya‘ww MQO0;0 nusabla benl8an Mmnkswya 177w U T YTYP)=®
dyra™a etabolass /=1 boWanga x=+2 bodacH, ya‘'wu M{(2;1)
ya M2A—2;1) nnstalarga beriNan Mvnkaya 1ak3knut Stax(x2)=4

fiyta1Ba eSa boHadl
5.y XIMukslyagan yana bir tarfa x bo‘ylcha bosHa olart2:

. _YpA=Yrr2 4
~2 “e o2

/nT18 —/< r< 1fhyallanga y*r > 0, 3bunt8 ncbun e&n cbl2iatn g
A7



payansd/lsl ocHalalar oA 118 Taniny lotot8a sarab yo‘ral&an
boHacH. /m8|/|>1 slyrallancla y’r < 0, bodacHya iieTak, benl8an
e8n cbl™nTé sayang[lsi koorcHnablar bosbl8a sarab yo‘nal8an
boYacH. 5lunclay sllb, N1/,2;1) ya M2A—2;1) nugablar e8n

cblziaTn 8§ e8l1B11 k™ alan boYacH. (e
6./ oax ->+°0,y >-oo0ya 1->-H»dax —  y -»-00 boHacH.

/-> méa i = 23%__/}?" @ boYsanH”™ ncbun e8n cbiny, agdplio™aga

e8aertas.
/>oodax =3/—/3— /3—+00, y— /4—-00.
Bicla x->+x00 da y ~-x4/3 bodacH. 3wnc3ay sllb, e&n
cbb1AnT8 bolal -x 4/3 cbleiatn§ ltolan kabl bodacH. /->0 pma

x=3/~/3~3/>0, y~2/2->0 y~"™x2->0. OeTtak, A/A0;0)

nuarantg8 aoféa e8n cbl2iaTn & lidlal X2 cbleraning bolal

kabl bodacH, S
7. x(/) — Xo© y(/) — O itksxya bodanH™ ucln e§n
cbTy orc/inablar o'/ Libaran siTTe 1Nk pylasbéan boYacH.
Benl8an cbirMawns a8l 23.3 - cblrmaria lagylangan.
2- 1Ba. W by Mrkslyanlng Sraluml cblrr§:

*=\ y =

YA



YecblHsbl. 1. Benl8an nwksyatar < /<+> pa atdlanéan,
UNKENT. ya cHAerenziauanuychbl. / wine b dorellardcla -0o < x <0,

<y <-H». /=0 dax\ = 4/3, Y\ = /4— /2 &nk3yablr yas‘dla mol&a
aylansanHs1 ncbun A/q0;0) nus*a e™ cblkiaTn 2 Taxans nuaiasl
bodacH ~NO) ={0;—2}+ 6, r,y(0) ={24;0} v 6 bo‘S8anHsl ncbun
p=3, 0=4 boHacH. betak, Tax3n3 wfalar Lrlanm§ binnchl
bancHea azozan, e cbl™Matné A0(0,0) nus*a ardlass bolan
nnt& ocldy (reSular) Tw\a a(foricies: bolall kabl bodacH.

2. ES8n cbl21aTn 8 ke3sblsb (karaH) mulalancla, yaT™ / nt
bar xH /, ya 2 piyravan8a 103 kel8an nualantg abblHhesl x ya
ocHnalad' y lar bir-blr*a 1en8 bod8anHs1 vcbun

TMnosabaHar o‘nnH bodacH. /, ya /, 1ar bar xH bo48anHs1 mncbun

313letant8 btnchbl lem8laraglclan 2=— exanHst keHb cbisacH.

Bu (opmon alytartl 513letawung Hckrcbl TenNarasiia 10 ‘ylb,
/333/3-5) =0

len8larar bosW alflanwur. Bunclan /,=0 bo43a, /2=0 boHacH, bclay

BboH3bl TMTKLN eTas. Sban8a ko4a, /, ya 2 lar bar X etH 3buiuné

mcbun (apX 31]—5=0 bol o‘nnH bo‘ladd Bunclan

*» =+~N]| alyta*laru (opanur. / Tn§ bu dlyrallan&a e8n

.cbl21an8 bl by rmtaclasl
mnntante |
ya‘ll Mx nuaca e&n cbl21AnT8 kamaH nnslasl boYar exan.

349



1.5 13
3. /wng -/ — =0 len8lawalarr sanoallanvrac3Luan

Aiytallan benl8an e8n cbl2ianTté a=8188alar o'do bllan ke3lsblsb
nuacast! awlaycH /4=01len8lartar sancavartlracHg8an alyta*lan
esa nnt8 orclinablar oyl bllan ke3lbkll Ty, 1a8u amlaycH. Bu
len8laralanu yecblb, e&n cblkiaTn § koorcH&™a o‘alant JY@0;0)

ya rlalarcla keslb o ‘vsblia 131onchb bosll aflarwwr.
4, /=1 dayx =* 2], yaTy ] +1)=0,x/(x1)"0bo*1&au ncbmn

M nvalalarckn o48an nntnalar ab3sska&s

o418 parane! boYaw, /=0 faesa Md0;0)
odalalar o~1 bllan n$(ta-n8l LibkbacH.
/e[—1,0) day '> 0 bo{gancla ncbvin berf18an Tk3lya o'3uychl,
fe[—°—1) day'(x)<0 boY8anHsi ucbun benl8an Mnkslya
2
katraymYcbl, /=—1 pa x =\ bo4dacH, yTtrx(1) =-; /e(0;1] da

yik 0 bodSan|wy vcbun berfan Mvinkslya kataymnychbl, /e[l <)
na yx>0 bo48anmst ncbun berBan Mnkaya o‘buychbl, /=1 da

= —1 boacH, ~T(—#) =" 25-

5. yx - /A3 nan Yama x bo'yld/a bodla olarlr:
xry;2- 2y, 2 4(/2-n)
Y* = ...-n;)3 - = ,6/5> 8buwogaek, x~ - - ?2{r2_{s-
Bunclan e&n clh2lumé e&llBH Tura™a €8 etasH8ill ko‘nsH
U\NWAN etas. A8ar />0 boYsa, y*2 >0, clerak, [0;3] da e8n
cbi2z1dMrg sayansHs: ocHalalar oA 118 Tanlly FOtonwia sarab
yo'nal8an boYacH, /<0 botanc3aesa y%2 < 0 boULl, e8n cbl2iant8
payansHs: orcHnaralar o' 118 1mM3bal KoTtonwia sarab yo*‘nal&an

bodacH. /=0 & e8n cbinuuur sayansH”™ yo‘naHsbl oY aracH,
lekT koorclralalar bosbicla eNlbb Tkl ast yo. /=0 nT18 amoiéa

x*2 = —-"2 +°3 >0 bo48anl ucbun e&n cbl2iaTn 8§ sayansrEl

abXlmalar o'a1T18 Tanlly (otonka sarab yodw™an boHacH.
6. />>c3ax yay-»«>, ya'lu /—oaa e&ncbiunts nnilalan

caxi2llNckatilacH. T-"°°pa ~ = . ->«» bo*18&aliL] ncbun e™M
X
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cbr i ladal orgralalar o'aua pera/E bo'18an aarptOTasa eSabo* bl
TUTKT, lekT /»> ga 3bmnin3 ncbun e&n cbi2if

atiTptOlaBa efa etas. /-»«> pga X=/4-H-°05 y~"/5-»+«>,
bungan x-“«wpa Y~ -/4 bodadl 3bunpgay dllb, ckekaxllkoa
e&n cblramne Irolal ?x4 cblkiatn § bolai kabl boYags /->0 ma

X=/4">0, y — 3]):/3-» 0, Y Zx4 -> 0. Koorgnllalar bosbloa

e&n cbl21AMié bolal (3~)3 = x cbkiHwng Hola/ kabl boYaap

7. X (/) —poN,y (/) — rou bo¥ anié! ncbun e&n 0111214 ab3zl3s:
lar o'ua 31trelnk]oylabbean boYaae /TN § 1sii0rasl o 2&aréania
nmma™a abssizza3Tni8 13morasl o‘28arrayal, {@a\ nua(a
orgTa”™~a3stie 131oras. 0‘28aragl. 5bmMtn8 ucbun e8n cblia T /
nt8 tmiba* alyrarlan ncbun cbli3b yerar/.

Benl8an e8n cbl2ian s 23.4- cblrmraga 'asylrlan8an.

3- wlbol. W 1by Mvnksryawns ~rafd”T cbl2T§:
x=3/—e3', y-—21+e~2
Yecbllsbb 1. Benl&an Mvnislyalar ©o</<+00 da amlan8an,
n2lvkzl2 ya iilllerernuaHanmycbb /=0 pa x'=3—3e~-3 ya
y' =2 —2e— lunblyalar bir yasdi ga nol8a aylamngal. M X(1; 1) nuiTa
e8a Cbbi1AMNiMB Tax3n3 nusrasl boHacH.
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r'0) ={9:;43*0, Mm@O)={—27—8}¢» 6 boUsanligl mncbun
p=2, #=3 bodacH. OerTak, /1/,(1;1) nus*a e&n cblrxa ncHun
binncbl Wr sayllb mnt™as! bo‘alkH.

2. E&n cbl2iAUIN& kamal Ty blan yo‘s-
3. E&n cbl214 koorcllwa o'alan blan keslzliudaycH.

4. ¥x = 9 Y/€ (00°+0°) in* ¥x * > ¥Yx* 0 eTas.
OerTak, e&n cbirla kooclinala o‘slanug parallel nrmralar&a efa
etas. Y/e(-00,+00) ucbun yx >0, benl8an iTtkslya o ‘3mychbl.
x=1 @Ga3tax1l)= 1Bae™a

5. Ngnkelyac3an xbo ‘yld/a bosllaast! {opartr:

24q2(2+e /)
yx2 - 9(e-XK1+? G737 **> 0da~ >0, e&n chlasTeg sava-

naHsa yo‘naHsbl pel&a, ya't ocHalalar o‘donus tany HoTonwia,

/<0 pa esa y'2<0, sayanslk orcHna*alar o‘a TTB TU3ba!
lotot&a sarab yoaial8an bodacH.

6. E8ncuuid y = ~x amprora8ana. fA>ke pax=" [1+ 3/

/x> RAY-21N+— 2/, y-~x. beTak, cbeks2iimaa e&n

cbl21ALLNS boblk Y:g\x cb121aTN B \tO\aVl kabl bodacH.
7. E°n cblrla koorcHnan* o‘dlanua 1sbalan 8itte (NK eTas.
Benl8an e8n cblManTe §dAlul 23.5- cblrraga 1asyiriansan.
4- U501 1)311tm TvnkslyaTns srallikn cblrt&:

/3 /5

k= 1N R -

Yecbll3M. 1. Benl8an [lunk3lyalar X nT& -00</<-b00
Awyrallanc3a atalang8an, k812 ya clderens™allanmycbl. Benl8an
fmnk3lyalatt& boslalanTt KOpartr:

_123-14) o _14(5+N
(/42 (1+4)2
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23.5- cKkwna.
-* . . . * . ’. A4

/=0 pax=0, y'= Obok8aniuy ncbun, J/¥q0;0) nus*a e&n cbl21aTnB
Tax3ni nua*asl bodacll.

p(0)={6;0}*0, rk(0)={0;120}™0

boH8anl]&l mncbun p=3, #=5. bewak, JV0;0) nwla benl&an
e&n cbr2iAMie e&llBb nns™as] boYar exan.

2. Berllean e&n cbkiaTn§ kamall nus*asi yo‘s.

3. M(Q0;0) nn™a e8n cbl21aTn 8 koorarall o‘slan bllan
ke313bl8b nus*ast boHacH

4. YX:X;\:-~ r- fvwnkslya /=0 pa y'=0 boYacH. J/((0;0)
nuaagan oY™an vmnnta ab3Bl8alar o'qal bllan nslta-nsl W3bagp
\
4 5 4 5

r=tl3 <Ba /23333 ya M2 _33,.33 nuablargan o4*an
uwnnwalar orgralalar o‘dl8a paallel boYagy —V/3</<\V/3 ya

YXx--"~4~"0 boYaw mncbun Mvnksilya o‘anycbl, —e</<3/3 ya
%/3</<+00 daesay '< 0 boHS8awu nckivn b bolga berl8an i TK3ya
katayunychbl boYan:.

5. Ma4utla, JVQ0;0) 7 a e8&ncbuwsatne eSllbb nsilasl ekanb-

» _30/5+58/9-22/13-2/17" n
Bum btncbl bangga amlaglk. />0 ga, Yxe ------ (+/4)(3/2—/6)
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bo4Sarluil mncbun e8n cbir.uy sayanaluyl yo‘naHsbl pesl&a (Ox
o8 msbac Hotonwa) sara™an bodack, KO da esa y\2<0

bo‘léam &l uckvn sayansHk yo'naHsbl ybon&a (Ox o‘ATT8
Tanfy forowwéa) sara&an boHacll

6. /->00 cla "=/3=/2->00. e8n cblna asTpOlra”a e”a eTas.

* * |
/—toda Nto0. fsadax (/)~/\ /~x3->0 />0 cla.y~ /5 bvniian
1

5

y~x3 boHac E8n cblzidwng ™ Q0;0) tTw,(a aroMas: lxalaA

5

}>=x3 Tvinkglya Hilall kabl boHad/l

7. le—/?;q, .yzl—/;:’r ntkslyalart2 Likalasl bat woa [vnk-
+ +
slyalar boY8anHs1 mcbun benl8an e8n cbirtawné srallsl
koorcHnalalar bosbLLa Lsbalan 31 1Te 1 nk boHacH.
Benl8an e8n cbl2iaitné sraitsi 23.6- cblrmaiia {asyllansan.
5- mn3o!. Y3bbu nTtk3lyants sralut! cblrrs:

Yecbllibl 1. Berl8an iitkslyalar /1w, * /=+2 c3anbosbsa batra
fiyrananc)a anw\Tt%an, |)//|2.1|/||c312 ya cSLLIerer@ql/*lanlgycbl. Berl/gan



Lnkelyaua 778 X'yay' xodlalanu (opartr:

X==2r NG

X0, boYall ncbun e cblid taxan3d Tk ™ a eaertas.

2. Karrall nyalalar yo™.
3. /=0 6a x(0)=0, y(0)=0 bo‘lgatifl ncbun e™ cblrlsa

koorcHnalalar bosbic3an odacH.

/ y !
4. yxm blzoblayrir: yx=u,= —-:Z{\. yx*0, cletak e8n clluy,
koorara™a o™Mansa paral'le]X%aoLI’\an vnmalarba e™aetas. /wng

/=—2 dan lasbllan bosbsa baTtra alyralancla yx=—|

boYsanHs! ncbun benl8an binkslya kataynycbl boHacH.

5. E&n cbl21 eNlbb niiasia eSaetas. yx2 boskar bl3ob-
1ayTi2;

/ n18 K>2alyrallancla Y™2>0 boY2anlsr mcbun e8n cbl?™
payaogH”T yo'nallsbl pasléa, yad koorclia*alar lexl511é1mé
ncblincbl cbora88a sarab yo‘ralS8anboladl /n 1* f]<2 slynililancla

yx2 <0 bo¥*anHé! ncbun sayanari8irilé yosiaHsbl ynson™a, yada

koorchkalar reki3118Irmr™ binncbl chora g sarab yo* nal8an boHacH
r
6. /->—2=x06ax *->-2+0c3a X-*~, y-"+",

betak, e™ cbirld ucbun x=y Y~\ KB4 cbwslar 103 ra-

Ylicla yerlikal ya éonronfa! ass™pllblan bodacH. Beran
nidlyalanu bir yasMa cbeksMkka aykrracH™an / wng sbinclay
ArytaHan tay[k3 bo4Yra”™anHé! mcbun e8n cblrlqs o84ra

asliplola8aesaeras.
7. Benl&an e8n cbl2iAnT8 8Sralkt nnt8 aslmptOlalar keslsblsb

TK™Nas3! N 1(N 5) sausba*an 511Te{nk pyksbean boHacH.

Ymsonclaé€l barkllarcla§] mmloba2alar8a asoszan beriA™an
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23.7- cblrta.

MTk3xyaTtns Braiis! 23.7- cblrmaga lazyiilarean.

2. Ten8laraa8l anlb koorvwablar 3bletasMa benl&al
vnk$ryant8 &ralngi cllriisb. CMb koord/inalalar sislelasica
NTkalyaTt {ek3blnsb ya nnte Eraii™u cblrlsb sxeTtasi 11 bob,
16- 8§ iia berl/i8an ecH B12 bu yeréa ritk3lyart lexbindll ya nnts
&al& 11 bPilcla olcdHBL leksbinsblarsa sac/3bltcba raylsMa
<JKererslal bi3ob KM T3TTB LU3KMNcbaknéan [oycblanardr.

Y3bbu p=/(dp), -00<dh<+00 [VNK3xyaLll sarayrLux.

Asar p=/(cdp) Tvnkdlya cbesaralarean, ya't |p<g bo4sa, u
bollla een Cbbifl aylanawng tobléa Joyiasiat

Aar p=/(—s)=/(4) boMsa, eeBn Cblil aulb 0‘s™sa T3balan
g8iTTe 1nk; asar /(n—d)=/(dhb) boYUsa, esn Cblifd Au*b o‘alsa
perpencliknlar boY~an l1lo‘B‘n cblrlsaa T13balan 31TTEeTK ya
nilloya*, aBar 7/ (sa+®)=/(s) boYsa, esn Cblid A™b~a T3balun
81T T € 1nK boYacH.

p=/(ch)inTkelyaTt ekslretmtea {eksblnsb odalclel Talbc3a
ob boflad® /(dp) bozda lopllb, 1 nol&a lernslasMrlacH, ya‘wi
/'(®)=0 lenslatants VcH2lan(mnk8lyanm krllk nualalan)
KOpladl A™ar =i, krllk nuaratne cbap lotorcla / /A$)>0
bolb, o‘ne KOTOTC3a €3a /'(h)<0 bo4sa, prax=/(do1> boHacH.
ANar dp=gp{ KrTKk nua™atne cHap 1otoTtcia /'(p)<0, OB
lotorcla esa /'(¢p)>0 bolsa, PrT1 =/(P1)bo‘1acH

Esn CbRiAMrMB pra- ya prin nusf*alansa oYkarflsan mnnta
nnT3b nua*asrtre racHMsyekonea perpencHwlar boHdacH. p=/(db)
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e8n aw mclannnTasl b oMa perpenc/ikilyar bo*18an nuslalar
(23.8- chblrra)

«HA»=2 D

rormla boyicualQaed1 bc3a \y=kn+y-co
Xn18 by Alyrarlua (1)  HAo‘yib, bosr! boYan len&larar do
ga13ballln yecksak, dnTt8 (oplkan ylytall 12z1anayo*8an nuslaiu

asa&ycK.
E8n cblk1aTn 8§ e8nHs1 aTb kood/imalalar 8l3lerasicla

T=p2+2' 2P,

" (2}
Fformla owaH Kdled/ A™ar e8n cbl2iq elib Tlilasiua eabo4sa,
donT8 vn8a 103 kel8an ulytaii (2) 8a asosan, p2+2p/2—pPpH0

len8larams§ "o karall Yd/Rlanclan iiora! bodadl
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p=/(dp) e&n cbl2ianine AlUb koorcHnaraiar 313teTasicasl
asunproraaroq, lenslarabl
p
" CHde9

KoalM5cha bodacH, ticla y — surbiian aairp 101a8a oYkarl ™ an
pedoencHular Hlan anib o‘ul oraskiggl burcbak, P— pedoencH
wilar vivinlugl (23.9- cblrra). 7111 1oplsb ncbun p=/(cp) *ené-

laracla downg p w ~ p ayla/fac3wan doda alytanw 1oalll
Kerak. A&ar otn8 3bungay salytalil 10plEa, e&n cbl2id ko‘p
3HoxobcHakBa efa boHacH. P Anyi1assl

P= sl §4 (4)

lformla owpH KpolacH A8ar by \winx Tay"™mc! bolsa, e&n cbl2iALLng
asliplolabl cheksl2 Ko‘p Shkaxobcllalar&a efa boHacH. A™ar b 17K
Taylc! boUrasza, e8n cl21anTé Cleks32 Ko‘p 3boxobcuaarn
asrptO1aea e%a bo‘ltaycH (yokl e8n cbl2iATn& 3HoxobcHabn
paraboHk Vjocla bodacH).

AS8ar P>0 boU4sa, e8n cbl2iAn T8 abliplllazl racHusyektOrlLan
o‘r&clajoylasbacH, P<0 boH&ancla esa chapda pyk3bsan boHacH.

1-nusal. Y3bbu Utkslyanlng 8rali§ 11 cbl2T§:

_ a
" - copipe

Yecbllsbl. Kay3Hanki, berlan e&n cln2id cbeksiz Ko‘p
3HoxobcbakrBa €8a boUlll, “viXb odia 51trelnk ya “mixb bosbiNa
pedoencHular pykabean. Benl8an ritkslya <3ayry nTk3lya bodHb,
MNTB Clayn 03=271.

B Htk3lyart ek retmtea reksblrarr:

/23510 ,
P- a¥~ , p'=0, bunc3an 31chp=0. PO, =5 nusiaar

bert™an i Tk31ya ncHvn Krk:k nusblar boHacH Bunéa p'(0—0)<0,
p'(0+0)>0 boYsat mncHun O macla Hokdlya TnnTuTBa
eSaboHacH, ya‘'t pm(0)=a. p'(n—0)<0, p'(s+0)>0 bo¥ aLu ncbun
d2=K nwxa KaT MTK3lyant§ TTH N M T nuaiad bodacH, ya'r
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Prin(7=a- dtadrrng nnntas: wi\b o™Mua para/el bo¥ an
wublanw {opanir: (1) louwmlacla \x=kk—do aeb ofllb,

*&(kn— ) =- dgp éaeSaboYanllr, bnclan *62do= —~ L Hogll

pMarwr. Bn len8lara baalaly MNcHk™Ma ea eTas.
E™n cbl2ziatn8 uvnntas! glllb o™Na pepencHwmlar bo%an

K
T™"Xa\ant {oparwr: (1) lfortimbla u = kn+-- —d deb olzak,

db CAED bac3an ™0, dEn. Oertak, e8n cblz1AnTtg

(2;0) ya (3;0;) nusblanc3a vnnta uirb o’\"a perpencHwilar
boYacH. . LKE

E8n cblkigm8eSLLz11 nalalanii 10p3b ncbun p2+2p'2“ p'p#0
len8laranl yecblb, cosdo=ty~ 8a €"a boYartr. [0;21] ke$racla
berfan e8n cbl2ig 1o04mna e&llbk Turasua efa boHacH.

d=] dar-.0 boHacH, ya'rii e8n cbliruy, aglipl:c*a8a efaboYasbl
TN TKT, lekr

p=H T r- -—oo
boW\aT ncbun e8n c bl N aglplolaSa eSa etaas.

23.10- cbuwna.

Benl8an Hrkslyawun8 %rab& 23.10- cblmac3a {asyllansan.
2- wlsol. blsbbu NTK31yanT§ srai8illl c bl rTe:

ozaI'CC(BRA
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p-1

Yecbllisbl. BenlSan MunksiyanT§ awpbTsb soHas: <1
bodacH, bunéan —p2<p—I1<p2, —I*xp+<*>. e e (0)=
2
=T arccosN=4.
- N o p2
N1 do(p)=UT arcco$™="; do="
p—H«0 pP->-H~ 2 1
'l e il S ,
Berlan Mmnk$lyar ekslretmt8a leksblraniy:
No=, P-2=  >bunirap=2bo‘l&ria bodacH, —” <p<2
oaHic3a P>2 boYsania esa bodach.

Oertak, p=2 ia lvunk$lya T nntea €8a |dpb=arccos-|.

p=— 7 W ac3abodlata™ni etas, bnca tkiyas aryta™a
(tak3ltut fiytal) €8a bodacH. Bu tk5lyant8 %e\d 23.11-

cbixrac3a ladylrlanian
(mylclagl 3pHalatTB &A1&l chbwins

1. Anawen pirall p=adp, a>0. p=adh, a>0 slllb alrdtla *eX
aylanayol&an N¢&n c\u, bo‘ylab W arllara 1exi$ barakal sllnychl
nualamng lrayexk*onyasl ATTecl 3prrall <3b ablacll. Aylanayo*san
lo‘e‘'n cbRifAne cdlabllaxl yaciyanu atbh olu] (Beb gabu! sllb,

23.11- cbwna.
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o‘2sarrab lezlam8biu @ o™Néarras {erHkr V bllan beNlazak,
3bariBa KO ‘ra y=a0> boHacH, bacla a — o'reartas, srb-racHus do
burcbakka burf1za, M nus*fa OM=a Ta$olat bmadl OM=p
boU&ar mcbun p=ad.

Arxlteé 3pHaHmB BraB/ T ayyalo a= 1 bo4gan Hiclachblrartr:
p=® cbl21a T d*0 bo‘l&acla cbR1311 ncbun sanyiclasl layanci
nalalar yorc3atMa Jaeclyal Lrannr;

©o N o3

© g «ld

N o e
3

Bu Jeclyal&a ko ‘ra ladi licla’l M(pd) nusblaniuw, ok Koplb,
nlarr biIHasMT13b malyaslcla p=cp {rTk3xyanTts sralr”~rn LoH1
aNarwr (23.12- cblrra).

& ra —doga alradviveancla p exd1—p &a altasbad/], ya'lu -o<da<0
bo*18&acla -00<p<0 bodacH. DeTtak, ATre c! 3plraH 1kl 3Hoxob-
cbaan 1borar bo4®d, bular smlbclan o‘wychl ya uarb o‘Aa
perpencHknlyar bo‘l8an Ne'&n cblz2ifisa ba™an 31T1relnk
pylabb&an boHacH, yalu n'latr8 bin dnTt8 m3ba* alyrallang8a
TO3 Kelb, 30a* 3relkasl yo‘nalbi8a leskan raYisbéa *alplad
LIkktcbl3l eza donTt& Taniny slyrallanea 10 3 kellb, 30a* 3Telkasl
yo‘nalsbl bo‘yicia *aupladi

OTb koorcHnalalar sig{eTa3sican ekar* koorcllnablar
8l8letazléa o48arncla, Arxlrecl splrall {ew, A aTtas3tB bekarT
koorc3tablar 33letasiclaél kKoUHU3bI

23.12- cbwna.
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23.13- cblirra.

n/?+ y2=arc*B; <. 4
sbaxlLia boHacH. By len8lara, raysbankm lramssenclenllenglarac3an
1borat. Attec! 3pHaH cbeksi2 ko‘p 3boxobcbalar8a e8a LU 18
kelta-kel kel8an MNad/la sboxobcbas! aaslclzel Tazola / gyldasl
/=A(do+29)y—ndb=2acblormla orpall VikclalaredHya ok 8artas boHadl
AwrTec! 3praHnt8 eS8rlllst uwlb koorcHnalalar 3i3*etasi<a (2)
fomua owipH lopiacH Axlrecl 3pnaH vcbun dotn§ barTtra
Olyallancla k> ObodacH. 8bunTt8 mcbun ntng érallsl eNlbb
nrlalanig eSa bo4rayc/l.

E§lalta. p=adp+/ len8lara bat AwTec! 3pkaHT VoclalaydH
Hasdluaran barT, gnlb o‘ailll a=— * burcbakka bursak, vncla p=a0
lenélara bosl bodacH (23.13- cblrra).

2. ClperboHk golral P=*. Kaysbank!, do>o0 da p ->
Oertak, anrb 3plrallan wucbun asmrpronK T wila bodacH.

MP=p$[ny=a™ ¥Y-~a boY™ar ucbuny = alo6‘n cbl2id*o‘8‘n

burcbakH koorclnalalar 815lereg|cla (byvnba koorcHnablar bosbl
pHYa 103, umlb O[] esa axslBalar o'A TT& Tm3ba* Ax3rtea TO 3
IvsbacH) ~perbollk 3plralme asliplolazl bodacH (23.14- cblrta).

/ 2
P :_‘qa: > PH:— a boY™art ncbun Ojdoj<tcoT panoanamiiniychl

o TN§ barTtra alyallancla x > 0 bodacH. 8bunt& mncbun 8o er~
bolk 3plral elbb mmalazl8a eSa etas. CnperboHk 3plralmnig,
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23.14- cHwna.

lerglanBBiclan ko4mac/Kl, 3p'ralikki s3boxobcbaclan \bora{ bo‘Hb,
ular ocHia*alar o‘a18a 3ba*an 311re 1nk pylasb8an bodacH.

3. ng/. mgrﬂobT:HbH)(-\J(rlol)SlLu do=n boYear ncbun y=a
1o ‘n 0111214 olral ncbun asknpro™a boHacH.
p'=— Px=—~1 boY”ar mncHun do(at+&p)2—2ab=0 bou-

r

2 2 9

éancda K- p+2p5 ~P? =0 boHacH. do#/dp2—2a/=0 len§lara bina
(p2+2p/2)2
dodd(0<dpb,<1) yecbl™a efa a8ar gl bo4za, do(+/1p)2—24/=0,
alar <0 boUza, do(a+/dp)2—2a/<0 boHacH. 3buneay edn
cbl2ia dodd da biMa ekl nnst™az™a eSa bodac/l.
A&ar door™mren* 0 dan -H» “ad/| o28a8ancia p Nn18 alyrall
p->/, yadll e&n cbirlg 3oal 3lrelkasl yo‘nallsbbea leskan raylstcla

aylanacH aslip*ollk raYsMa p=/ aylana8a yaarbllucH. A™ar b
o”sawychbl 0 dan /> &aba o28arsa, p n18 fArtall -°0 dan O

Bacba o‘r8aracH, ®= ~ 6a alytal nol&a aylanacH bacla puarara-

farsbl yo‘maHllda onacH. 5bmwing vcbun 5plralnms 1kklnchl
SboxobcHabl 0‘2-0°21T1  keslb o‘mb, tobkl lotonclan asltprouk

rylllcla aylana8a yasiillasbacH (23.15- cblrta).
4. Callley gdlrall p=O0d®2—/ (/>0). Oallley 3plall smlb o™ a
mbalan sirTe *I'iK .J'oylasksan boHacH A&ar do=0 bo4sa, p=—/.

A&ar ¢=t]J] boYsa, p=0 bodacH. 3Hinc3ay e&n A\ ™m\bla
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23.15- cbuwna.

K lan8an nna™a e8a bodacH (23.16- cblrra). E&n cblirw, b

o'dlcla cHexb12 ko ‘p Vicd larran wlalarSa €a bodacH, p=ado2—/,
yk=tnk, Ar=12,3,...; /=0 bo¥anc3a p=adp2 (23.17- cblrra)
3olral boall bodacH, incla smnlb Tax3ns nt™a bodacH. (A&ar do0
boka, p=0, p=0 boYacH).

5. P=+2 «A8ar do>0 bo43a, p=>00 boYacH, a8ar do-*~ boBancla

esa p->0 boHacH E&n Cbbkil parabola sboxobchasliia 0‘x3ba8an 1KKia
cbexsi2 3boxobcbaclan 1bora! boWls, koorcHmala bosbléa asiphork

KK lan8an nna&a e8a bodacH (23.18- cblrra).

6. Perra spkaH pZzaab 3plal tarkazly 3tretya”™~a €&
bo‘Hb, @00 da p->~. E&n cHuws Hekka sboxobcbaclan ivioral
boulll, iMlarclan bl pTn B TM3bal stytal p=a>p 103 kelacH

Mckrebl3l eza p n 18 Tanlly s™wywan p=——aYd 8 (23.19- cblirra)
TO 3 Kela<H 1kkala 3boxobcba barTt sllibéan bosblanacH, su*b, o2
nayballéa, e8n cbl2iAaTn B eSlkb nusieel bat bodacH Har bir
3boxobcba s biian cbek3i2 ko‘p Tana aylawib cbeksizHkka kelacH
Bunicla MNexkka 10 3b 7 3boxobcba oraskla8l 1asola karayacl, ya'Lu

m;o(ay]yﬂn—a"[y):o (23.19-cbl2ta8a saran&). _
7. ParaboHk $pral (p— /)2=a2dp(/>0). 3pHallkkka P=O\V®P+"
ya p=—-ay[y+l 3boxobcbalarclan [Mooral. Bularclan i1KKTC bl 31
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23.17- cblirta.

binncblsx ban ckek3xr ko‘p MNedlanSan nusilalarga €™a (23.20-
cblirra). Haglsalan bat, do=0 uyac3a e&n cbirlgga oUkarl ™ an
mnnTta uwb o‘uwa 1o 3 $Hacl, e8nlst

A=/ 202 NPP!

(E2+202)2
esa dodd(ch,>0) da nol8a aylanad] bncla i v$bbn len&larantg

yecblrcin: 4 don/ o— "YW +3a2y[y—a! = 0.
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8. 3erl p2=- -(a>0). E&nN cblruy Tarkaay 317€ tnyasa €A

bo4H>, 1k la P="Za ya 2 8boxobcbalarclan JThoral, nlarntg

Var b1 atb”™a yadarks3HacH (23.21- cblrra). do=>0 da p>¢c,
cbunk!

%ps T o= déb— r= 6I>
Unrb berl&an c\\\r"a ajiplola boHadl do=— da k=0, > H

K >0, 0<cb<:-L daefak <0 bodac 81uTT8 mcbun 1-2; an/2 1T|<(p\a
e&n cbl21g ncnn eslliBb. nuallls! boHacH. 4

23.21- cblrra.

9. lro8aniuk $Holral p=af do=0 da p=1 boHacll

A8ar a> 1boYsa, 1 bollla do->c dap->+00 ya plral 30a! girelkasia
leskan yo‘na/Bbc3a lawplad/ do-»-°0 ga p-»0 ya 3plral $oa* sireikast
yo‘nalisbl bokylcba yoplacl, oauin& asTplOWK nualasl atb™a
aszltplolk TlacWh (23.22- cblirta).

23.22- cblrta.
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Arar 0 < a< 1 bo‘lfa n bollla <p>+» da p->0 ya 3lal surb
arokla 30a* 3relkasla *eskan yo‘raHicla yopHacH do>+e Ga
p-H*» ya 5olral 30a! frelkasl yo‘nabsbl bo‘ylcha laraladi

p=ca*>koKeHclagl losariirtlk 3plaliu sarayllk. Citb o'a1ir
biror dy burcbakka bunsb bllan koellhslyeT c w c=1 <3b oHzb

TV TKT. Haswa*an bart, “m1{b o1l dyburcbakka burnsb ne’yegéa
p=ca*+b —ca™M adpcads 1 sballlllan dg—doSsc bun3b burcba8t
(opamiz.

Har blr losanimwk 3olral 02718 baTtra racHusyekoHanw
bir X/ 1, burcbak o$Wér keslb cdad/l Hapgwmatan bar,

yx=8a=" ~ N1 yuy=a-o
p CO5 ch+p 51M cp

boYsaTt ucbun

1§a—18 n
“ ViBa-Bh* burk3an Ko‘nlayolsan bo! ncbun

cPIna 1na

bcHyony mmgfac3as! 3plralnms esnHk racHus! bu 7 a n 1B
racbus-yekronsa proporstonal boHacit

< 3 3
(p2+p2)2 (f2¢pr2 a2pinz a)2 e 5—

p2+p/2—pp' aApP2o0 pln a—adp' In a
bosanlTik 3plralr p=ce»dplenslara ko ‘mMcla bensb anlay
bodacl, bic3a
lél=r . K=Ina-
n bollla K=p>\\+k2. K{=0 bo'Barcla p= c aylara boall badacll

Oull koonWnablar $15*eta$Ma8l len§latanTts 1larkibl(ia
IngonoTe(nk lvnkblyalar ya(nasb8an cbl™lar.

1. lcb yaprogH ya yaproull avir™vHar. LWarnuns slb
koorcHna*alar 315letazlclasllenslaralan, 10 3 raYib<3a, p=n1313do

ya p=a312dp (a> 0) kabl LLixblanacl.
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23.23- cKuwna.

BerH™an lvknslyalarmé éraJlklant cbl2i3b vcbun o8 O

&nn 2n Sacha ylyrallar benb, bu dlyrallar&a 10 3 kel8an nusalar
yoréartllla bart cblwb ¥ TKT.

Y tnrty boMa lerlarasl p=031ap YOKL p=ACc0o3 Ap ko‘nr3b(la
bo‘18an e8n cblialar dsl a\rYamblron cblwlar c3eibc3.

a3Tnp <1, Ic/coardo<l tmMnosabawaréan ofllawns barcba
cbllslarl rads a 8§a lenS boY™an cblrants tobicla yorllsbl keHb

cbhad. 3r/*dp ya cosr dtkslyalar éayny bo‘18aniiyEan Suatré
bar bin a & len8 bo‘18n racHu3lamm8 eng kaviaslia 1ba™an

ITTe TK bo‘18n kon8mmenl yapre™Marclan lasbi1 Kpad/

Aar \— buLun 3om bodHb, r — i bo4sa, §11 2r layapros3an
(23.23 a- cblrra), r — los bo4gancla esa, r l1a yaprouc3an Meoa*
bodacH (23.23 b- cblrta).

A8ar r=™ —ralzonal 3on bo'Hb T yan 1aTtr§ Moalel bar
lon bo4sa, 81 T layaproac3an (23.24 dya e- cblrralar), T yan
larnt& bin uin bodgancla 21 layapn”™6an rasbki1 lop8an bodacH
(23.25 b ya d- cblrralar), bacla yaproylar ylsran bl r-b 1T
yopacH

2. Paska] cbl™ano™d p=2rco3dp+/. Benl&an cbl2iAnT
konxolls! cleb, bn cbl2u¢lagl bar bir T lant8 wilbracHns1
beran / kesra™a o‘2sallisb, cuo‘213b yokn 3191361 nalleslcla
bosl gThan cblziYsa ayllladl CH2™MITYYS8 lenSlarasl p=/(do)
sballla benl8an bo4Ysa, nnt§ konxollask p=/(ch)+/ leuw$laa
blan MNochblatb, n Yod pl3i<3an Meora* bodacH. Oulb daiicia
aylanec3a8l nila Nabnl Mg b aylanalng konxoigasl Paskal
cblhano™y (ullkas!) éeyilacH v)ng lenslarasl
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23.24- cHwna.
p=2rCO05(p+/

Ko‘nw$Ma boHacdl A8ar /=Obo4sa, p=2/*co$(p boYacH, bnc3an
Keyinél y/x2+y2=2r YOKL X2+ y 2—21rx=0 *en&lara tarkarit

(/%0) nac3a, rad-i/élxe?a/l r 8a len§ bo4an aylanar Jodalacil
Bunclan Paska] cbl§‘ano8Y8a te&i$bli nuplalarl ymnsb ucbun
racHus-yekronLuns bar bir iolav8a sarab /kesrarm ansb kerak/les
kellb cbkacll. 23.25 a. b, /- cbl2talaréa butne wuclna /<2r,
1=2r, />2rbolaun ko4zanlsarn.
1—2r boY¥an bolarga Pazkal cbl84ano84Ytng len8larasl
p=2r(1+co$dp) ko‘nTsM a boYacH. Bu3a koorclinalalar bosbl
faylsb rsilabl boTb bkoblanacH (23.25 b- cblrta).
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1<2r boY&an haolalcla koorcHnalalar bo3bl o‘raro
numaz bodacH (23.25 a- cblrra).

/>2r1 boH8ancla kood/inalalar bo3bl a™a™an Tax3n3 nma
bodacH (23.25 - cblrta).

3. KanHo&a p=2r (1—cmdd). LW 18 1en8iaTtast p=2r (1—
—amdd ko'nT3béa boHacH. KarcHoMa len8lara$klan ntné Pakal
cbl™anoskn $Mwa sarasbH examifa 1$boncb bod1 allizb slyln
etas (23.26- cblrra). To‘8'n burcbakH bekaln koorcHnalalar
gisl:eTtasklakarchtokla lenslarasl

(X2 +2/X)2==411(X2+ )
4-laiilbH al&ebralk e8n cMoat Tfo<Ma$bl kellb cbiiackl.
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23.26- cbuwna.

23.27- cblrta.

4. Kappa. LU Te *en8larasl p=ic*&dp ko'n13sM a boHb, 10B ‘I

burcbakll Oekarc koorcHnablar sisieTtasiea oUllsanéa
(x2+y)y=pa%2ren8lara bosll boHacH Bunéan Kappa koordnala
oNMarua siTTe 1Nk boYan 4-laMbll alSebralk e8n cbl2iaw
Troclalass! keHb chliacH:
P (X,¥)=(x2+y2)?—aXx2Va P'(x,y)=2xy—2aX, Py (X,y)=2x3—4"
boYganH8Kklan x=0, y=0 bo¥*anc3a P ' (0;0)=0, Py (0;0)=0 boacH.
Oertak, koorchalalar bo3sbl ntne mcbmn tax8ll mala boYar
ekarn.

PA=2/-2a2

bo‘l8ar ncbun x=0, y=0 bo4™anéa P 0, cKTak, koorc/ina*alar

bosbl Vcklarr™an Tax3n3 nmulr boYar ekan.
x=0, y=0bo‘l&acla p*—p~p~=0 boYacH. Bunian esa
koorc/ina*alar bosbl o‘raro nnt3b. nuglasl bo‘Usbl kelb cbipacl),
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%psln do=n, bo‘18ar abab 1y =ta 10‘&n cblirlqlar berlan e&n
cHi219 nchvn asliprOlalar bo*Hsbl kelb cbisacl.

d-» da yx bunclan orclnalalar o‘sl eSn

o‘raro nnt3b naslcla (koodInalalar bosbicla) nnnta cbl2if
bo‘T3bl keHb cbliacH. Kappa cblkiatné ntmnuny ko‘nwsbl 23.27-

cblrra6a lasylrlanSan.

Kappa p=acllr chlerglarazl bllan fodalarecluien e&n cwslar
ofasuuB yadllcH. Ltntan, {en8laalan p=oc82dpyokl p=0'82db
ko‘m3licla bo'18&n ejw cbrar UBunlar cBied! Bu e8n cbllslar
vcbun koord/nalalar bosbl Tax3ns nusblan moral. r—2 bo'l&arcla
,,3Hato! le&rronl Sbdlalad Banesn cblng Hoy boHadH (23.28-clM]rra).

23.29- cblrwa.

5. Bermull lem$kala$k LU 1 lenSlarazl p=2420200 KO'T
T3bl a boHackl

Ta‘nl. Berfan 1kl P] ya P2nuasaclla olli™an tazolalarnt&

KOo‘payita 3t oMarmas ya ™ (T )2 & len8 boYan nualalamm&
BeoTe!lnk 0T lerrkala chHibd
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Bernumll lett$kala$rts renaraz™an e&n c\\Turn% y=+X
10'§8‘n chiziglar orasVia 3nnTe 7Kk py”3b™an 1Kkka yaprosclan
*a3bKl1 10p8anH8m ko‘nsb T TKT. Bacla koorcHmalalar bosbl

kK Tanéan tax3n3 nut™a bodacH.
Betnll letm3kala3Tt8 8ralist 23.29- cblmacla 1agylrlarsan.

Bernulll lemskalasl len&laralan sllb koorcHna*alar 515emasicla
pr=At sinp yokt p"=a/icozkp kKo'nt3M a boanc3a, stmusolllan
3p'rallar ceb alal8n e8n cbRlalar oMasTr§ yaxlll bo4lb bisobla-
nacH

23.30- cblmac3a 1=4 ya /7=—4 bo4™an baflac3a smsolclal

3pxrallar lagylrlanéan.

23.30- cblrraa.

6. Makloren 1 1$ek{n3a$k ¥ n18 lenslarasl

ko‘nmbcla boUlb, nnTt§ Saly abl&alar o N 1 (4;,0) ya (—24;0)
nilalarcla kesad'l

d->~ da p-»°0 ya pcoxdp->—3a. 3bunts ucbun y=—3a

10'8‘'n cbl21fl benl&an e8n cbl214 ucbun asliplola bodacH. co3 Y

v Tvinkslya bodYS8anH8klan, e8n c\ry, abslssalar o ™ a 13baran

51TTe TK boHacH (23.31- cblrta).
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23.31- cbuwna.

7> \|koTeiha konxollasa. 11wn§ lemnslartasl

p=_40_+/ (8>0, />0)
5W

Ko'nw3bla bo4acH.

JUlkoTecla konxok3as! ncbuny —axo'%n a¥ \asltpl:olaboYacH

cbunkl l&géﬁﬂ:p:a. A™ar 0O<do<s; boUsza, p>/, bun e&r
cbwanTte blrrcbl 3boxobcba3sun berac/l, a8ar n<y <2k boYsa
p</boYacH, bn e3a e&n cblruwuné Nckrcbl sboxobcbasi berack
E&n CbRIAMIMB 3bakH a ya / paratelrlarsa bo84luy. Bunc3a /<a

1=a, 1>a bo‘H3bl TUTKT. wucbala bolla baT nntB ncbun
koorc3talalar bosbl Tax3u3 mwXr. bodacH. Ka boY8anéa e”n
cbwaTnB KO‘NT3bl 23.32 a- cbwnaéa lasylrlan&an. 1-a bo48ancla
e8n cbl211 koorcHnablar bosbliia sayiisb nuslaswa efa (23.32, b-

cbirta), 1>a bo48arncla esa o‘raro keslsblsb Tn"aswa (1nsvnsa)
e8a (23.32 c&- cbirta). E~LL3b Tkpasau

2 A2 . N bl p '2-8p'2'
P+2p -pp =0, p=*--—---—--

3ba/lc3an 1oparT2.

4 ocos # a(l+co32 )
B foatreeszd
sl 8Ll

. \ 2 82 »
bo"18aT ncbun p:—f—c—oyo?gl
$T

p35LWLU3ch=2ap2 co32 ch, 6eTak, ys=2axr bolacH, ya‘'t eE™MI3b

mmsla$l y=+~2ax2 parabobla yolar ekan.
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23.32- cblrta.

Shuniday K a bod&arcla e8n cb&uy lo‘iMa, 1>abot anc3a
eza (wax 1lllla eslllsb a3 a eSaboYar ekan.
8. Koxleollla. 11wune letifflarasl

ko‘nt$bla bodacH
A8ar o0 boYsza, p=a; a™a (p=kn (k=0,t1,%,.) bo4sa, u

vaLxaa p=0 boHacH. — M Mvnblya bo‘l8aw vcbun e8n

cbl2if guib o™Ma 1$balan siuteink boHac (23.33- cbuna).
do>’0 da p—0, buynéa raclnzyektOr kelra-ke{ 3stmychbl (ol8a
aylanmycbl) yaproglanu cblracl. Yaproglar o‘2lannts yngon



23.33- cblrta.

chosq1%8a pn18 18&Pp=ph *enslartar s noaanmycbl My-
ue(lacla etbacH (23.33- cblrra).

3. Ten8laTta8l o3Hkortas 3bakbla berlan vnkblyaluns
Sra/18iILlL cHI8H. 16- § éa {enslata3l o3bkorras 3bakllla berl/an
N1k3lyalarmne srafst! boslagan Foycblantasitian (eletenlar
mvllar yoréatk3a) Cbbi3l vsnH berfan ed/l EncH bk parasraiia
lenelartasl o3bkorras 3ballla berl8an Mmnkslyalarts saliyil
‘bosablan loyclalarb cbln3b ncbun 16- § 8ascksblrcka smylda&l
ba21 blr taymTolarw kelllnb oYanwr.

Blror Ek"K2 KO'plarcla E(x,y) Tvmidlya benl8an boUar.

Y3bbu

Ne >0=0 Q1
cbl21AnT8 reeular yoyl deb sbunbay nustalar 1lo‘planiga aylliaclli,
a8ada vlar 3ekar! koorclial:alar si3ietasic

y=/(x), a<x<b 2

(1) {enBlarat sanoallanl;b,/(x) lvnklya suyllla™ nckra sba/lt
fanoavaniirpa: 1) u bir alywialll, 2) vrlnksl2, 3) leglbilanibclael
121nks12 bosMalarsa esa bo4sa.

(1) cbRIAA(1ael nus*atns ye*ar/ kroblk alroi re8ular yoy bousa,
bir bunbay nus*at 3bu cbl21dntB oodly mmalas! cleb alllyuik.
Cbl21Ant8 06cHy boYtasan barcka nus*alan MNTB Tax3wus
nuablan @ayedl

ANar MOxgy0) nns*a (1) cbl21dAnTB ac3dy nus*asl bo4sa, 1 nTB
yelafl lacblk axioi6a. (1) bllan (2) *enslaralar exnayaxlll boHack

(23.34- cblrra), cbunk! M2 — resular yoy bodac/l (unwy,
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23.34- cblrwa.

HaTtra twblanéa /(.x) dmnalya yusoncla8i ndlala sbant bart
Aanocavaniralll). /(x) [vnkaxyasa f0‘yMean 3Harar yoywing
3NNaHET!, ya'T wmwun8 bar bir nndrask3a nritra (/'(x) — wurblk-
312) tayjucll81lr HidtadH 23.34- cblrraéa Mtbya M4 nus(@lar
Taxsns nilalar bodacH, cbunk! M3 msta<da /(x) W TK3lyaTtns
bir glyralHluil billacH, J¥/4 ifacla esa nrtta (/'(x) — bosla)
TayLc! etas (blr lotonlara bodlalar tayluc3). Mbya MATLL, bl art
fancbaHk kioblk alrolbllan o‘razak bar, re8ular yoy bosl1 bo4raych.
A8ar E(x,y) ntkalya MO(xO\0) mmded/a binncbl (arHbH
212 xmansly bodlalar8a e’a bo‘Hb, bu bodllalar MO(x0y0)
whac3ablrclamBa mil&aaylantasa, ya‘'wl E '2(x0,y 0)+E'2(x0,y 0)*0
bo‘1za, MOx0y0) nu\a acdy nnura boHacH. E KO'plamnung

E(x,y)=0, Wx,y)=0, T;(x%)=0 3)

lenslaralarr sanoallanVimycbl wlalan (1) cblzigntg Ttax3ns
Twlalan bodacH.

A&ar MQxCy0Q nnfacla, (unk3lyatns ocidan lasbpan, ntne
blnncbl laribH xm3mn3ly bosalan baT nol&a *en8 boulll, MNckrebl
(arHbN xusmsly bodalanclan bin nolclan MawH boYsa, v bollla
MQxGy0 nimla (1) cblrxanTe rkk\ karraH Tax3ns noXesr peviladl

(3) Hlan blwaHkia EN (x,y)=EN(X,y)=E~(X,y) o'nnHboYLL,
ucbincbl Mallb/ xman3ly bo3HakTTB becb bodra8arcla blilasl
U xgy0) mulacla nollan (atyl boYsa, MOXxCy0 mmla (1)
Cbl214MiM8 nck karraH Tax3ns Tuwlas\ éeyilacH
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ntnrwy balcla MQx0yQ nlacla P(x,y) FTvnblyatné n —1-
labsachba Hatra xusmnsly bo$/alan nol8a rens bodib, n- *ar/bH
boHlalanclan becb boYra8ancla blnazl nolclan fawH boYza,
L x0y0 ns™a (1) cbleiaTn B n- karraH Tax3n3 nuwtOsr caibcH

Il kamaH MO Tax3m3 nuubl ucbun b maflacla8l nnnta-
laTtr& burcbak koellblyenHan

Nt 27y +pyyy'2=0 (x=x0,y=y0) 4)
kyaclral len8larawuns ignlan bodacH Bu len8latawung [d2lan
baslsly  bar xH boH8ancla MO 1mn8vn Tax3ns Ty (a yok! o‘raro
ke3lsblsb Tax3ns Tuyrabl; o‘raro leng bo48ancla MO nusla sayisb
Tax3ni malasl; taybunt bodanc3a esa M0 nnala yaxkkalan&an
Tax3ns bodacH.

MO nuv™a ucb karraH taxsams nm™a bo4anta MO Tulagadq
ucbla urtTatn 8 burcbak koellklyenllan

*

kb lenélaranling MNcHlan bodacH.
Ten&larasl /r(x,y)=0 sbaxllla berH™an e&n cbl21Tn E beityony

- e n m m

nMlasl@a8l nnntanTtg burcbak koelllsiyen k=- > rormla
bllan lopad1

cCe . 1 * | [ e *

E™n cbl21sn1ng abxlShalar oA 18a paallel boW™an nnntaar
10pi3b mcbun

1/2(*y)=0,

/EyyFo
. K.n, >* Ty

313leTtart yecblsb kerak. A8ar x{yay1la bn 515letanté yecblrwu
boulll, Py(xnyxXd0 boYsa, n bz

P L X \SY\APy<<x \>Y\)>b

boH&ancla M(x];y) nusdla e&n cblianté Tak3HNUT yTax NmdaiasL,

P (XI>Y\)Py(x\M)<® boH&ancla e rT11Tu 17 yTin nusras!
botacH.
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E~n cbl21aune od/malalar oA paalel bow™an nnnTtasw !
10pisb mMcbun

P'(xyy)=0,
/(X,y)=0
afelwamn yecblsb kerak. Asar x1lyayllar bu 813letants yecblru
bo‘Vib, Px(xnyX*b bo4sa, n bollla
Fy(xnyXP'y(xnyx>b

Boteancla M(x1Lyd nus*a €8n clwlanTts Ta K3TU T XTsX nus*ast,
PY(x1,yx P'(x{,y,)<0 bo'lEacaeaTTu N 1 1 X1n nus*ast bodadA

P(x, y)=0 lenslara bllan berBan cbirla esllisb nunara3sTms
koorc3ualalan

pAp;2- 2rr'p+r~p;2=0 (5)
*enslatants LUMan bo"\gi\
1- nn$ol. ¥Y3bbu LUnk3lyatns sralle”™T c bl rTs:
P (X,y)=x*+y*+3xy=0.
Yecbll3bl. 1. Ber%an Lnk3lyants xusn3ly boslalan Kopariwr:

P;=3X2+3y, pP;=3Yy2+3X.

x=0 ya y=0 pa P (0;0)=0, P'x(0;0)=0, /(O ™) bo‘learuf
ncbun koorcHna*alar bosbl, ya‘lu J¥q0;0) nudoa esn cbl21 ncbuvn

Taxns nugta bodad/
2. BerVBan ntk3xyaTtns KMnchbl lailb xu3m3ly bosMant

lopane
pr=06X, p~=3, p~=06y, p;y=bdob.

x=0 yay=0Opga pYy*0 bo‘18auwncbun JI/Q0;0) kM Kara Taxans
nusara boYacl. Bu nusTarian o‘l8an vnntanTt8 burcbak
koellltyenn k LW

P& +2P"yk+P'yk2=0

lerglarac3an {oparnur. P~ =0, P~ (0,0)=3, P'y(0,0)=0 boYsan-
n& 3zababH 6k=0, k=0. DeTak, MQ0;0) e™! cbl21 ncbun LUsun

YOK! KarmaH nn“a bodacll
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3.1Mbu
x3=0, y3=0,
x3+y3+3xy=0, [xX3+yr+3xy=0

si{etalarnt8yechblT]an, wo$ rayisbcia, e8n cbl21iaonT§ abssissaiar
ya orcd/nallalar o‘glan bllan ke3nblsb Tuwi(alanTt Mocblaycl. Bu
813(ermaniné yecblnfan x = 0, y = OboYacH. OeTak, e8n cbl2iy

koorclnafalar o~lanw J/Q0;0) mulacla kesll oYacH.
4. ¥Y3bbu

X 3+y3+3x.y=0,
3x2+3p>=0 (1)

X 3+3+3xy=0,

2
3r+3x=0 (2)

318leralaml yecblb, T03 nm3Ma e8n cbl2iAn& abbls8alar ya
orc3rablar o‘ylanga paallel boY’an nnntalant Topartr.
J¥0(0;0), M\{—2; —4) nudlalarnt§ koorcHnablan (1)
318letawy pancallar{lr8anl/i81 ncbun MO rslaclan o48an mnnta
atblsalar o'l ban mnilta-n3l UWk/iacH A/, nivalaclan o4™an nnnta
esa abxlzalar oMua paallel ya bu nMada y1n 8a e8a bodacH.
MdO0;0), M2(—W4; —1/2) nuslalarung koorcHnalalan (2)
318l.etamé panoallanir8ar/ls1 ncbun A00;0) st agan oyY8an
mnnta orcHnalalar o‘al bMan us™ta-ms! LUbkbacH M2 iy aéan

o4&an nnnta esa od halalar o'dl8a paraHe! ya by Tuilacla x1n §a
eSa boHacH.

5. yx wntkslyanlné o b0’y da boalast! wpanwr:

(2+)m

yx2 WTk3lyatn8 13lworaslt leksbln3b mcbun e8n cblz2iuéan
blr necbla layancH nuablart oflb, vsV/bn Jaclyalr tranrnr:
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bluatakr Yy y

A( -, 0
X -y -7 00
n -1 -1,88 _
n? -1 -1,53 +
C -1 —0,35 -
n —0.5 «—1,26 _
A —05 «-1,18 +
yT -0,5 —0,084 _
A’ 1 —0,35 -

y*r v 15b0a8l M2, C, T K nrlalar@a tanlly bodganliuil
ncbun e8n cblbiy, gayansHeTT8 yonalsbl ynyon8a sara8an
bodacH. Mx B ya E nyalalarcla y*r nwi8isborast Tnsba! bo48anHs1
ncbun e8n cbl2isa sayanal&LLUng yo‘naHsbl pasl8a (orcHnablar
o'aTT8 Tanly tTow8a sarab) yo‘rnal8an boYacH. y** nTB
18110&6l imaA nugblaréa tanly bodSanHs: ncbun sayasaHkLw3
yo™Malbl ywon8a (orclnablar oawwé tusba* {otonka)
yona”™an bodacH.

6. /(o)™ x3+Y+3ny=0 len8lara laxiblclagl x NT18§ eng ymso
ezl dldda’l koelTvs™yellt o Barras 3on boy8anHs: ncbun esn
Cbb1fl Sonronlal azrp 101a8a efa eTas. XuiicH sbunéay, yernka!
asiTp 10188 bart e&a eTas.

BerH&an e8n cbliamns o8*a asirp 101a 311 roplsb ncbun
E (X,y)=xuty*+3xy=0 ler8laraclagl y 1 kx+b %@ altasbllnb, Hoall
bo4y8an len8lartaclagl x NT8 W\la eng ymson <3aazl o\glLi&\
koellFFayenl:lan nol8a len8lasbnnb, msbbn

N\+ Kb=0,

[Bk2b+ 3k =0
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si8leant bosl1 M\bItr. 813letaclan k=—1, b=1 bodacH. beTak,
esn cblzidy =1-—x oégca as/nptOla™a efa bodacH

bo*learV/EL nchbun x-»-00 day-» =, x-> H> daesa y-> -<» bodacH.

7. /(X Y)MNXHY33ny=0 len8laracla x T y &, Y W X %r

abrnasbiTEanc3a len&lara o‘2sarmrasanHe&s ncbun benl&an e8n cbl ™
y=x blkeklma8a 13baTtn v neTk bodacH Egn c M1 y=x"o”n

cblruy bllan JYQ0;0) ya M3 S milalarcla keslsbaclian

3l tosisa eSabodacH.

BerlM8an MinkslyawunkE 8ralnis: 23.35- cblmana {asyllan™an.
2- nwol. bisbbn nTk3lyatng Sralwyu ebins:

p (x,™)"™—x3+2x2=0.

Yecbllsbl. 1. BerWan ilnkslyatmns blnncbl !latb xu3nsry
boslMalant Toparr:

P'=—3x2+4x, p; =2y.

00,0)=0, ”4(0;0)=0, ~™ (0;0)=0 boYysanH™ wncbun M0;0)
nmla berl8an e8n cblzianTte Tax3ni nualas! bodacl

23.35- cblana.
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2. Punkslyanln8 Nckrcbl NamibH xusmsty bo$Malant Hopartdr:
6x+4, P~A=0, /=2, /(0;0)=4*0, ~(0;0)=2*0

boU8ar ncbmn AQ0;0) nua(a \LLl karmal tax3m3 M*a boHacH.

b + 2P"K +P~k2=0

o ' e , y , - =M, 1 e
{en&Jaraéan J¥q0;0) M~ ec’an o48an nnntatng burcbak Koer-
Mislyerl1 k wloparnLy:

2Kk2+4 =0, w2 ==>/2.

Ten&latawng 1121 taybut bo48anll8l wucbun J1/0(0;0)
yakkalan&an tax3ni3 g a bodacH. E§n cbixuy karaH 1™Malar8a
€8 eTas.

3. E8n cbl2zignt& absslzalar o~1 bBlan kebl3blH nuaia 311
loplsb mncbun

] - ]
p -2x =0,
{y3—Xxb+2%x2=0
313letar yecbarnr. Bu 5151etams§ yecblnn n=0, y=0; x=2, y=0
clan Hiora*. DeTtak, e8n cbluw, MX2;,0) nilacla abblSalar 0NKii
KesacH.

Pu-K Py nt8 15hadbl /1/,(2;,0) ulacla msbal boY an-
\u{ ncbun, bn Twla e&n cblrigntg Wwn nuylabl bodacH. E8n
cbl21A ocHa*alar o] b/lan keslsbraycll.

4. Berfan e8n cbl21aTn 8§ koorcHnala oMan8a paral/ie! bo4&an
mnntalant loplb ucbun gyléa8l 513letalarr yecWarnr:

Ne(x,y) =0 | -3x2+4x =0,
Ne.>0 =0, =\y2-x 3+2x2=0. (1)

p;(x,y) =0, \2y =0,
P{x,y) =0, =* [y2- X r+2x2=0. (2)

(1) 3131eT1a yecblMa e§abo4ra8anHs: ncbun e8n cluia abblZalar
o™wa pardlel nnnta8a ega etas. (2) 315lera (2,0) yecbl™ma es&a
boY8anHs1 mcbnn M22;,0) Twraéan o4an vnnta orétablar
o™wa pearallel boYaéb

5. PAP2- PXPXP; +P;YP'2=0 tem8aranw§ Ll an (J!'\'%)
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(1;—1'w¥6 bo4&anHsi ucbun M2 (1!~ )~ AB(y;—"M/6)
nudalalar esn cbiny, ncbun esllB/ nus*alan bodacH.

. _ 3x—8 1* _ 3x+8 3
y,, L(oparr ¥xx - 4(x~ /31T ~ ~ X 6 72;
(G2 (y~>0) bo4ganHse: ncHun e&n cbl2id sayansaHBTTB

yo‘nalsbl ynsonga (pas™a) sara8an badacl], x e [~ ;-H») day”™>0
(y™ <0) boHacH, e8n cblns sayansaHBeTTB yo‘nalsbl pekl&a (ymso-
nug) sara8an boHackl

6. P (X,y)=y}—xr+2x2=0 lernslara larablc3a8. x (y) TN B ens
kava <3adjesl odlclasl koellllslyerll o‘rearta3 boYsanliel ucHvN
e’&n CbbiA som20nlal (yervikal!) asliplo*asa eSaertas. y:—x3+2x2=0
le8laraclay T y =kx+b 8 altasbur8ancla k ya b la&a m3balan
Viod/ boYan lenslata yecbhl™™a e8a boUrasanllsi 3ababll os‘Ta
asliploxa taymcl eTas. A y = H/n3—2x2 > +0°.

7.T(x,y)=y2 x 3t2x 20lenslarac3ay 1 —y &aaltasMmearnc3a
len8lara o‘zartasanlisl ncbun een cbl2id abxlxzalar oclsa
nbatan 311Te 1nk Joyla8bean bodackl

Berlsan MmnkSlyamns sralls! 23.36- cblmac3a lasylrlarearn.

23.36- cbirwa.



Mu$*asal yecbl$b ncbun nwollar

Tenélaralan parateblk 3ballla berlS8an Mmnkblyalarnt&
Cralllanwi cblIxm™:

1. x=/2-2/, y=12I. 4. xX= p,y-

2. Xx=T3+3/+1, y=13-3/+1. 5. x=1e*, y=le-K

4 _4n * 5/2 5/3
7.x=/2 y = %Zérl 8. x=2/—/2, y=3/—/3
9. *(0=T1anry, a4/)=/3 . *(0="~r,y(/)=" -

wl. X/ )k, p=m -

Ten&lartalan amlb koorcHnablar 515leraszlcla berll&an
Mvnkslyalamms Sranétt cbixu:

12. P=«-3- 13. P=~7- 14. P=AT -

15. p=10313cp. 16. p=10Cc= Ip

Tenslawalan osbliorras 3kaklla benl&an Mnkslyalanuné
Brar1B1M1 cbl21M§:

17. P(X,y)=x327(x-y)2=0.

18. NM(X,y)=x4+xY -18x2H9T12=0.
19. P(Xx,y)=x*-x%/+y>=0.

20. /,(x™)=x6x 4+/=0.

21. P(XY)=xX5—X4+4AxT—4>2=0.
22. /’(x,™N)=x3ty-;c 2=0.

23. P(xy)-y—~/+xy=0.
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M &\ yecblsb ncbun 1ws011arung Ja\oblan

1- cbwna.

2- cbwna.
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/\/ -
w 8 6 4 2?2 d B

o & &

4- cblrta.

387



5- cblirta.

6- cblirta.



7- cblrwa.

8- cblvna.
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11- cbirta.



12- cbwna.

13- cblirTa.
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14.

14- cbixwa.

15- cblirra.
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16.

17.

-8

-6

4

-270 A3 A4

-8
-10

16- cblrwa.

17- cblrwa.

2013



VA

18- chblirTa.

19- cblirwa.

AV
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23.

23- cblrra.
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IV bob. ELEMEOTAK BOBMACAO 800BA
EWUK81YABAAMKM6E6 CKAE1K1ALL

24- 8. BO‘bAKU1 111 4>K812 PLUK81YA1AK

/(X) blnk3wya (a\b) oraHséa aumlan8an bo4ar.

1-*a‘nl. A™Nar [a\b] dabeml8an /(x) 1 TK31ya [a\b\ N8 cbekl
sonéa Tublarlllan lasbsan sol&an baTra pylla vrlvk$l2 blybl
cbek1 30cla8l nymralancla binncbl LUr nblsb™a e8a bo4sa, 1 bokla
/(x) Tunblya \ab] da boYax/ n*mk3'y ésyladi

Xn3mn$y Holcla rrapoyastnon blnkslyalar boYaxl mnrluksl2

Ninklyalar8a rm3ol boYa dladH

1. 2rapoya$lton lvnksyauar.

2- laqil. A8ar (a\b) oralk]w cbexH songa”™ oraHaolar8a bo'Tl3b
Tn TKT blYHb, bu oralslatHtg bar brcla/(x) itkslya o48arras
diyta! ~abi\ dflza. 1 boléa/(x) Mnkslya ynapoyasTion / unblya
reyiacH CLUMb nyglalancla blnkslya ams 1anSan yok: ammarma]>an
boTIsbl Tn TK 7. B12 anylcla en& ko‘p soHlanllackan 2rapoyaslton
Mnkstyalarti garaynHr.

818nuT x. (8w nut 1olr 30213 ol18an boHb, 13bora deSan
Ta Kiow bikHracl). $18nut x Tl ya wmsbbu Mormla yoréarllla
berfad’l

1 x>0 bo48ancla,
y=sisnx= Qx=0 boH&ancla,
—1 x<0 bo{8aricla

Bn Mink$iyani8 eralks 24.1- cblmaéa berlan bo‘Mb, n Jkma
yanTt 10 ‘8'n cbllglarclan ya (0; 0) nmalaéan ibora{ Buncla
yoknaltb (0;1) ya (0;—1) nuslalarmt8 Mwialya ~rad”™a re”™3bH
eTaslénn korsa™acH.

1-T180L y =5UIBIK nTk3lyant8 ~Nat\ult cblrrs.
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24.1- cblrta.
> C «-M]= \

YecHLL3bl. A8ar xe (—k+2KK; 2KK) (ke2) boYza, n lolla
8LLx<0 boHac3l 5HMTN& mncbun 3w, NuTX Nink3lyanTt§ (@‘rl8a ko‘ra,
3w, N3t x=—21 A™arxe(2kn;n+2KK\), /ce”bo43a, 3T x>0 boHacH.
Bunban esa 318n3tx=1 boHacH AS8ar x=kn, ke2 bo4sa, n ldca
lagiBa ko‘ra _y=3u>r5T x=0 boYdacH 8bun<3ay saralayoléan
lkblyarmls Yan 24.2- cluta konwisbléa lasymlanacH

Esla(wa. y =818n(/,(™) MNinkslyawné SraHsill snylclaslla/bcla
cbP1311 kerak: ayyalo y~/(x) Tvimalya Sraly cblirllb, 30‘n&a bu
Mnkslya sralwyfTiné ynson ya pasll lexi3larcla yo™an glsrlan
amlanacH, ya‘ws x 1n§ /{x)>0, /(x)<0 ya/(x)=0 boHacH"an
Alymallan ar~anacH. L gan 30°n§, 3, nut X TN 8 la‘nfua asosarn,
berl&an Mvnlya &diél cbiiHacH. Baic3a y = +1 10°8‘n cbi2lqlar

I

24.2- cbwna.



bllan y=/(x) nank$ya sraly 178 keBl5bRI1L nui\a\an o‘28anzbsi2

folcHladH, ya‘lu bu nusalar benl8an *mnksiya sraluy™a CebH
bodac
Y =/(3wnx) nk$lyanine Sraléiu cbRizHcla

/(1), x>0 boH8arcla,
JELLLIC). / (0), x=0 bo4&ancia,
/(—1), x<0 bokanc3a

foumla edlbor8a dad/l Bmcla —1,0, 1 siyiualar Alnkslyams§
awdlanll sobasia saras N ekanl181T blsobsa ol'sb kerak boHaci

2. Y= 1/(x)] ko‘nnl8bita8l runblyawn~ sransll yasasb.
Y= )\ kodnisiiaael nikslyawné Erangll cb215b sylclaél
{aibc3a byaflac/ (24.3-cblrta):

1) y=/(n") 'mnlya sralrist cbiilacls;

2) y~=n(ne2) 108'n cblldlar cbirllb, y=n yay =/2+1 1o0'&n
cbIslarc3an TasVIK1 1opSan oral Hlarclan by ugalad

3) y—nyy—n+l loBa cbl2lglar bllan y=/(x) vnk3lya
&ra{uy 1B ke3xsblk/ ndlalany =[/’(*)] Tvnk3lyar galwlia krac/],
faralayol8an oalkclael y=1/(x)] Tvnkslyawn8 bosWsa nvstalan
ea 3l oalkclael Tvnkslya 8rain§118 y~n low‘n cblzisiama
proyexblyasl IMTalllh dwvad/| clumabu oraqgay =/(x) Srali&tn B
beityony M nusara st yo ocd/malagl /KyGa+1l oraliv™a bo‘Vb,
nuine bulln A X1 NO\=N len& bodacl

Ky

y=n

24.3- cblrta. (1) y=/(X); (2) y =[/X*)].
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24.4- cbwna.

V=/(x) ivikaya §a18q,_ Jopasii®an bosbsia oralgiac3s1 y =[/(X)]
nTkslya edill bat »3d1 3) banclllgl 37*an cbliflacH.

2411801 y=[x]([x] Mo@Ga —x wue bulln al3rt) J1.tksiyaTtnkE
Tal1°1LL ChbPis.

Yecbllbbl Aar x=n+r (Bnc3a n—bulun 3on, 0<r<1) bo4sa., u
boGa [n=n, ya'lu u x 3 osbray<¥an en® kalla bullin songa lerng
boHacH Bu intkslya x=n rlacla blrrebl LUr wrllBb™a €8a, cbunkk

Nt /(*)= N1 [X]I=n—1 WNT /(X)= NT [X]=n.
X-yn—O X-*n—0 X-»/HO 0

Bn (Mnk3tyant§ sralist 24.4- cblrmaba lagylrlan&an
Y=[/"X¥)] kod4ric3a8l Uk8lyalamlns SraliBilLl yazasb™a o\t
rm3oHar keblrartr.

3- wi8al y =[x4 tk3lyant§ §dliLl 24.5-cblmacla 1agyiriangan.

24.5-cblrra. (1) ) y=[x3.
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41080l y =[2X ninkBlyane Ya 11 24.6- dounac3a{agyMarr™an.

3. y=/([x]) ko‘nw$Mas: Munk$ryaning 8§rali8iw yasasb.
Y=/([*]) koawu$bla6l Tunk5lyanTté &rain8lw cbl213b anyléa8l
*alllbla talatlacH (24.7- cblrra): 1) y=/{x) hink3iyatn§ Saiul
cbliflacH,

2) x=n (ne2)1o‘8‘n cbl™\at cblrllb, x=n, x=n+\\0'B‘"Nn
cbRldlar(lan lasbiol Kop™an oamlarclan b 1 varaladt

3) Y=/(x) Tvnkslya Braluy 178 x=n, X=n1+1 *0‘8‘n cbl2iviar
ban ke3l3bill mwlalan y=/([x]) vnk3lya srabsga kkacl,
cbunk! nlarng absBl8alan bulllin 80mlarclan Mboral, garalayol8an

oahclaély =/([x]) Tvmkslya §rain 8118 bosblg n/™aN 1 e3a 3bu
ota\lygp%\ mnkslya &rafllsri& y=/(n) KO‘8'nm cb'm™a
proyekswyyasl 3lallla oHnacH, clurkl by orallséa™ Myony N
TK]latn8 x0 abBIxabl n<xn+1 Ga bo‘Hb nnte bullln HAismnu
[*0=n boHacH.

4) y =/(x) [vnkblya srali&l Joyiaziean bosbsa oralkilaréasl
Y~/(M) Ntk3iya sraB, xmdd/ 3) bandHcla8l 3sthan cbiflad

y=/([x\) koUltsbla”™ TvnkSlyalarmmé ~ral ™1 yazash™a 60K
nusoHar kellrartr.

511801 y = [x]2LUnkNyawuns &P\ 24.8 - cblmaéa lagylrlart
&an.

6-Nwol. y =2M ntkslyawuné 24.9- cbinuaéa lagylrlanSan
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4. Y={/X*)} ko‘nwSbiia8l Mink8lyalarrmé 8rall8iMn yaSadb.
{7'(X)}=/(xX)—[/'(X)] boYarn ncbun ,y={/'(x)} M'mnblya sraJ/1™w
cbl2isb y=/(x) ya y=[[{x)\ Tunkslyalar ayknuuwwne ~rad/"r

cbi"3b™a kel lacl, = * 1 oX ,
Atalyolcla y={/(x)} Annkslyawn& sraf~Tt cb\2\°5b ﬂvyldaé‘zl
laritcla (xyarHacH: a\ >

1) Y= (*) Vonkalyans srasisl cblulacH;
2) y=n (ne2) 10'8‘n cbl2isiar cbirMack;



24.10- clwTa.

3) y=n 10'8‘n cbRlslar blMan y=/(x) WTk3lya 8ral18TTS
ke313b&an rmalalanclan orcira*alar o™Mwa parallel *o'§'n cbirlglar
oYkarHacH, nalyacla l'mnkalyatne y=/{(x)} alyrallan Hodl boY™an
1o‘/burcllakka LsbacH. y=/{x) hlnk3lyanTts §d18l ymgon yanT
lexiakclaél 1o riburcbakka wi3b™an ax3rTT n tasola pas™a, pasll
lexidkclagl lo‘nburcbakka Lsb™an |n+1 al5muu Tasola™acka
ympon8a Ko‘cbinlachl.

>={/(*)} ko41T3aMa81 Nmnk5lyalatTs sral ik yazasb™a (30K
rr3ollar kellrarTr.

7-1601 y={x}=x—[X] ({*} Tadax wuy ka3r p3rT) NTK3lyawns
Sralwl! 24.10- cblrtacla 1asyirangan.

8- W0l y={xT Mnk3yanwé &rainél 24.11- cblrracla *aylr-
langan.
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2411~ cbirra. (1) @) y={x?.

24.12- cbwna. (1) y=2x (2) y={21}.

9- Unsol y={2¥ Mmnkblyamn§ Saufl 24.12- cblrtac3a layi-
lan&arn.

5y =/{*}) ko‘nwusblaelllinkzayanHw srali™w ya8a8b. y =/({*})
C3ayry vinklya bo‘lb, nwne clayn co=1 &a leB- Y= ({*} )= >
O<x<1 nTk$lyant& bu xudu$lyallarnr eYHor™a ol8an bolc3,
unT& srallé! anyllla”™ lallbc3a cMrllacH:

1) [0;1] day~/(x) ntblyatns Bramw”™ cblirfacrT;

2) >>=/({*)) Mvnkstyarine MaynyHEWIA eYlbor§a ofTb, y —#(X)
NTk51ya sralil éayny clayot ellir/iacll,

Y=/({*}) ko‘nt$MaBl *mnk5lyalarmms Bralwbl yazasb™a clall
T 180tlar kellrariix.
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Ay

24.13- cblta. (1) y=x2 (2) y={x}2

10- W80l y = {x}2lllkslyalrs &d il 24.13- ckwnaéa lagyH-

11- nH501. y=2{4 nink8lyans éraii8l 24.14- cblrtaéa 128Y1r-
lan&an.

Xe\1$ay<1urs8 birHk MnkRya8:. Bu Mnkstya usbbu ko'nrwbla
awslanacH:

[1, /0 bo4™anéa,

y=\(/)=
== 0, /<0 bo'18C

Eraiigl 24.15- cblrtaéa Jagyriangan.



24.15- cHwna.

A=NN(/)-HT|(/—1)HL(/—2X)+...} koauwwBb(lasl J1TKS8lya.
Bunicla Ji=con81,

0, /<r bo%anpga,
—T)=
== 1, />T bo‘leacla

Bu NTksyaw > Mraleiln swylcla8llambcla cbl213b smnlay boYacl.
Ayyalo blnncbl 1kk! po'$HMnycllTis, ya't

0, /<0 bo‘1&arcla,

n(/)+n({/-~= 1 0</<rt boY"an6a,
2, 1</<2r bo‘l1&la

mTk3lyawns srallé! cblmlacH, 30'm~ra blnncbl ncb yo™bHMYchbl

'O, /<O bo*18arcla,

1, O</<rt boY"anc3a,
NNH+n(/ -7 HI/-271)=
Uyen(/ =T K 2, T<K2T boy™anc3a,

3, T</<2x bo‘18ac3a

nTk$lyanlné sralwy cbiflacH ya bokaro. Bm 3arayon 3/unclay
clayot evlrilad/l. BerlVan MvnkslyanTs éram8l 24.16- cblrtaéa
1a5y1riarean.

To'&'n burcbakH 1Tpnl$nT8 iayny lakrorlanl8bl anyMaé!
KO ‘rm311c1a81
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KBTL=>V » 7= - n
y=A{T[(OT 27|(/-7)+2n(/-27)+...}

rnidiya bMan Ilodalarecll (24.17- cblirTa).
A- 1asMMa8“ 1wwpui8ar ke*Ta-Kelll§!.
J1EYICIa8l nnpublar kerta-ken”™ swyldaél
y=A{r](")—r|(‘—nN+N{/—T )—n)([—T —1)+1|(/—2T)—...}

02\ e

-rt SV e

24.17- cbwna.

kenwi3Ma boYacH. LW T~ rai” 24.18- cbixwaéa lakylriaréan
6. Arra8iwon lvnkstya. Arra$luwion Mvnk5lyant§ anaHnk

Ko'nT3bl Anyiéa8icHa boYacH:
AN In(/ _DH/ _D)YA(/-T)-(/-N)n(/-T -1+

+(/—2D)r|(/—27 —1)—..},

bullcla y?>=corns*, T =X
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Arraslton {unk3lyant8 Eraag suyMa™Marllbcla cblrflacl:
Ayyalo

2T 3T AT
24.18- cHuwna.
Q /<0 bo? 18a(1a,
E{(-{+1/- )= EL1,0</<T bo? 18aTl3,
O, 1>T bo? 1833,

buncla
0, /<t bo4aru3a,
r|(/-1=<
/>T bo*1&ala
nTk3lya saralac/l. $o‘n&ra
Q /<0 bo'l&arila,

Er, O</<rt boYarc3a,
O, T<KT boY&arcla,
E (/—), />I boYsanéa

VinGlya saralacH. By LLUNk31lyanTé Sraliwl24.19- cblrtaéa 1sbyIrlat-
8an.

24.19- cblirTa.



cHwmna.

cbwna.



No B8R

9% LoD Pa o @&3 Rev N O KB

el A? B i - ayf %
% > & 5=1x =

g, Mooos 8+ 8x

S0 =B

5 O > 58 o mBo b B pabos



4~ cbl/Ta.
o Ne-1

5 cMrra. )y =95 )y =57 1
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6- cblna. (1) y- 18 (2) y - [1&4.

7- cbixwa. (1) y =arcco5x; (2) y = arccos[.X].

8- cbuuna.



9- cblrrna.

10- cbwna. )

25-8. bIM1T OKOAbI BEK1W OO PLWIK8IYA1AK

1. YwW oryaH benl8an Mvnk$lyalar. bl TH orsall berlan
rlnk5lyalarme éraii™u cbinsMa ayyalo N TK bl3oblawb, 30°n8ra
UnT& éra% 1 cblrOacH.

1 -L1801. Y=%—|7T(gl—x)r\ x<l.
A8ar [X=1 boY43a, u bolclay=0, a8ar x=0 bo4sa, y=\ bo4acH.
A8ar W boYza, n Hiicla 6a [q'-=0. 5Sbunclay y=1

Bbo'Ub, x=—1, x=1 rwalarcla lMnkslya urllisb™a e8a boYar ekan.
Bu monkslyanTE Bral&l 25.1- cblrtac3a lasyblan&ar.

2- llf0l Y=HT —1 -, x>0.



25.1- cblrTa.

Asar x=0 boY3a, y= 1boYacH, 0 <x< l1bo4 an6a ek %xnﬂ.
BeTtak, y=1. A8ar x>\ boq3a| n bola H_;;lx"=~. Bu bollla y=0
boYacH. A”ar x=1 boY3a, y=2 bo4acH.

1, O<x<1 bo‘1&3,
y= *, x=1 bou8arcla,
O x=1 bodsarncla
Bn MinkPlyanTs éra Bl 252- cbirtaéa ladylriaréan.

3ol y—HT A x ,x*0.

P> Xn+X~n

25.2- cblrra.
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A$ar x¢O bo4sa, u bollla y=MT Xff; ' Buncgan aSar bl=1
n X

boY3a, y=0 boYacH; a8ar O<bl<l boYsza, Nwx2=0, HT; Y=—

N—>00 >0°

boYacH. p4=1 boY8ancla, H T x 2n="0c boYacH. 3bunbay x==1

ya x=0 mmslalarc3a vmnk3lya uxllisb™a e8a boYar ekan. Bu
Mnk3lyawné Eralls! 25.3- cblirwac3a Tazylllar™an.

25.3- cblirTa.
X X
4- viBol y=HT np n y-. A8ar x=0 bo43a, y=0 boYacH; a&ar

M= N +71"

x>0 boY3a, HTn“*=0 boYacH. 3eTak, y=\. A&ar x<O boY3a,

n—>00

HTn” x=0 boUls, y=—1 boYacH. 8bunclay ullb,

1, x>0 boYgaricla,
y= O x=0 boY8aniia,
—1, x<O bo48aricla,
Bu. iiTk3lya y =31BTCc T Vbclalar ekan. Bu ankslyarnTs
254~ cbirtac3a lagylrlarngan
5- rusol y=nl'l>1 \11+x1, x>0. Xx=0 ya x=\ bo4&arcla, y=1
boYacH. O<x<<1 boUéanéa, HTtxn=0 boYacH, v bolclay =1 A&ar

N-»<>
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25.4~- cbwna.

x>\ boH8a<3a esa lNTn:n=—~ buwréan y=x boYacH. Bn NTKwWw
bo3bsacba vl ban baT bl3oblazb TUTKT:

?;,g)1+n:")"=p,:1lr(1+ X]J))"Isz,q:(1+-l_in+ L)=X

B Mvnk5lyantE éraligt 255~ cblrtaéa lasylrianSan.
6- L%l yznkL)L[(x—l)arcﬁn:']— x=0 boY™anéa, y=0 boYacH,
a’ar [Y<l boY™anéa baT y=0, cbunk! jl;l_g)x ;,=0. x<—1bo4&ancla,
MTK3lya Tayuwc! eTa3. ASarx>1 bo4Sanclaesa N Tx "~ . OeTak,

y=* (x—1) boYar ekan. x=\ bo4&arc3a, y=0.

255~ cblrTa.
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256~ cblrra.
8bunchy sLlb,

"0,—1<x<1 bo%an6a

~(x—1), x>\ bo‘l8arick.

Berlan nlnkSlyam& éralist 25.6- cbirtaga {asyMan”an.

S - o |

7- LliBol N=HT <S(l+en+).
A8ar x+1>0 boY43a,
HT(L+e"0ed)=rotud+ = p=exi
A8ar x+1<0 boYza, y=1, cbunk) ™ erfx)=0.
3bunbay sLUD,
1, Xx<—1 bo‘18anéa,
7 ext*, x>—1bodacia

Bu nlnkblyané srainé! 25.7- cblrtaga {asyblan/™an.



-1 (@]
25.7- cblHna.

x=0 ya x=1 boY8aricla, y=1r2 bo4acl. A&ar O<x<1 bouS8aricla,
y=1r2, 1<oc<? bou8aricla eza

. nin2+1n(1+(bn)
>'=UTM 2—n+12:|/|m - - ... 2-=In2

=00 n

A8ar x=2 pa, y=1Ir2 boYacll, a&ar x>2 bo‘l8ar3 e3a y=\nx
‘boYacll. 8lurclay allib,
1n2, O<x<2 boY™anéa,
1nx, x>2 bo48aricla

Mink3lyaw bosl ~M\ar7,. Bu Hnnkslyanté éralist 258~ cblrtana
lagylrilarnsan.

258~ cbluna.
17



.n+2
9- witol. y = 1 T — . x>0. x=0 yax=1 b0'18acla y=0.

AHar O<x<1l boYean6a, I:_l.'_V*(LI)'IXb =0, /|{|TX"*1’\ bo‘18au mncHun
y=0 boYacH. 1<x<2 bo‘1&lae3a

S+2 y.n
y= I/IT—-— —=X , =0
=0 P, n 2 "(1 Y®)2

A8ar x=2 bo43a, y=2"2. x>2 bo48arcla eza

8bunclay b,

0, O<x<?2 bo4saricla,
y= 252, x-2 bodgancla,
X2, Xx>2 boY&arcla

NTk3lya8a e8a boYarwr.Bu lutk3slyatné sralBL 25.9- cbixTtac3a
1agyl1rlarean.

_ n
10- 1u8ol y—rl;,gsT X.
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Aear Binx|<1 boYs3a, I|:|'_AT>$T2’ X=0 boYacll, BeTak, y=0.
Rrx]=1 boY&ancla, y =1 boYacH. 8bunc3ay

[ 1
.
R

25.10* cbwna.

O, x*+kn bo4Y™anc3a,

Y=
1, x=*+kn; (ke 2 )boY anga

nTk51lya boall boHacl. Bu Tvink$lyarns sralyl 25.10- cblrtaia
1a8ylrlan&an.
11-1111801. y=H;L>5£arcl§(n C1&X)).

A8ar cl{pc=0 boYza, ===0 AMar cl&0, u bollla Y="x; a8ar
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c1&%<0 boYsa, Y=—-2x boYacH. Sbunclay alllb,

O x==+-+kK1c boOCl&l3,
y= "X, NK<X</"+nK boY8ancla,

~~\X" MK <X<k+nK\ KT, boY&ancla

Minkblya8a efa boYanw. Benl8ar{unk3lyayia. LW tA"ran” 2511~
cbirtana 1a3yinangarn.

12- LLigo1. y =>I)]_;XL€X2 M

A8ar x=0 boU43a, y=0 boYacll; a8ar x>0 boY3a, T erx="

boY8at mcbun y=x2boYacH; a8ar x<O boY3a, Ir"l_)Tme'm=O boY8aTt
ncHuN y=x bo4YacH.

25.12- cbTna.
OerTak,

x2, <0 bo48ancla,
O, x=0 bo4Y™aric3a,
X, X<O0 bo4Y4™aric3a

Mnkstya bosll boYacH. Bu riTk3lyanTB &dAufl 25.12- cblxTaéa
1agy1rlanSan.
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13- 8l )I-(ll’él+.X)lH‘bC.
A8ar x=0 boY3a, y=0; a™ar x>0 boY3a, )I:IT XbXx=\ boY~ar
=X»

mcbun y=1+x boYacll. A8ar x<O boYza, ,U\lwlb'bc:—l boYSaLu
mcbmn y=—(1+x) bodacH. 3/unc3ay

1+x, x>0 bo48ancla,
y= 0, x=0 BboH&arn<3a,
—x—1, x<0 bo4&aricla

Mnk3slyar bosM afartr. Bn ntk$lyantg 8Sralist 2513- cbirtaéa
1a®inangan.

M

.2n bl

14- g0l y=M7 - 4 x>0,

4

A8ar O<x<l boYsa, %J&n—Z*:O boYacll, bunc3an y=y/x

exans! kelb chloacH. ASar 91 <L bolsa, HT - =0, tunclan

_:(\'+nK<x<7Z-f<<ﬂ+nK YOK! 4k—\<x<4k+1 boY&arncla y=4x

exariHs kelb chlmacTl. ASar U 1 >1 boYiza, o = ot

bunnan esa —*+nNK<™M<—*+nK, — N4+HNK<M<-—*+nK, ya‘ll

4K—2<x<4Kk—1, 4k—3<x<4k—2 boY8ancla y=x boYacll. A‘ar

2513~ cHwna.



boYsa, «-«+ * ya‘lu x=2k+\ lar ucbun y=7-?-
boYac. 3bunéay \\'h

X*2 *~»x=2"+1 bo4larcla,

JUX, AK—1<x<4&+1; O<x<1 boYsanc3a,

X, AK—2<X<Ak—1 ya AK—b<X<AKk—2, bo‘1&la

LLnk51ya8a e€a boYarwwir. Bu Mank$lyanu> Eraly! 25.14- cblrtana
azyMan”ar.

25.14~- cMruwa.

Muns3"~0O 1$blag8b ncbrn mSollar

biTlW ar owgall beri/an Mnkslyalanuns srallanw cblrté&.



Muslac)ll yecblab ucbun benl8an ntollarnT§ Jayoblan

C ;| 6]
4y m.<,ub -C
1
— 4 1
2 1
1
0 1
-
1- cbirTa.

2- cbirTa.



5- cblrTa.
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6- cblrTa.

8- cbluna.
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26- 8. BA'21 B1K MAX8115 PLUK81YA1lAK

1w ly bolcla elenenlar JirkSlyalar bllan Hocla aMwiwayéan
Mnkslyalar Tax3us $unk3\yalar cleyidA Bmlarnus ko‘pcblHBL
Tax3n3 kKo'nmtsMas! dHlfererzlal len&latalarnTs yecbltlan
bo4Hbd, mlar T e8rallar owall Voc3a ujlinacH.

1. Ko‘r8allcbH TleSral lvnkblya. Ko‘r3allcbW Tle8ral
MMlya e ko MLU3b

En(x) =4 ®u* *OA (1 =0,1,2,...x >0)
1 M

3bakHcla boYacH. B 1urkslya smylc3aé!l rekurren! lortula owall

blsoblaracl: Em (x)= {e~x—xE,(xX)», n=1,23,... . Xudbly
X ® K

boa, EO(x) = X (X) =-C - Inx- ,gé_(_l)* ,I(_IIJC—’ bunc3a

C=0, 57721156647 — Eyler o~arTta3b Bu MTK3XyanTs éraruy

26.1-cblrrac3a {asylLlarnan.
2. ImeSral 3713 NTblya. Y3bbu

e
o |
Tle8ral We$ral 3Tus/unblya <3b alalaHya nt
. rat/
3uc =T A
o/

26.1- cblrTa.
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kabl bels/lanacH. Bu MvinkSlya palor8a yoy!8b blian blsoblariacl:

2+l

Bu (unblya y = “onronbl a3wprorasa e8a bo'Vb, vne
Bral&l 26.2- cblrtaéa lapylrianSan.

3. 1nle8ra] Ko3wwmn3 ATk3Eya. nsblam

C+1In

26.2- cblirTa.

26.3- cblrTa.
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Minidlya Tl ra! ko3tna/mnnblya eyHacH ya n salOr™a yoy13b bllan
bloblanacH:

®/ i2n
5c=C+INX+Y & ee e
o 2-2n)

Bn nk$lya ncbmn Ox ol Sonron(@l azltplo*a bo‘Vb blBob-
larecH Ko3tu3 ueSral ritk$lyans 8 rall8l 26.3- chixTaba lasyll-
1an8an. - A oo r ,.

4. CatTa lvnkBlya. Y3blan

F(x)=7<«"Y "1, x>0
(0]

ko‘nw3Mas8! TleSral %hatta/nnblya (Eyler Le%ral\) cleb ataladl
Bn Ivinkslya x=-n (n=0,12,..) nnslalarcla urllsblar™a e8a bo‘Hb,
mlarS8a 103 raylacla yeriikal o‘a asnnp”a boYacl. CaTtTa
nTk3lyanTE éral™ 264~ cblrtac3a lagylrlangan.

2x 2
5. EbWTolMar wileSraH. Puylclaél r\e* ~ Tle8ral8a
Va O

eH/ro Har \nlllrall meyacHya 1 erfx = ;ﬁ)fe_/z»( kabl Bel&MarecH.
(0]

264~ cblrTa.
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-1
26.5- cblrwa.

Bu nTk3lya sialOr™a yoylsb bllan blzoblanacll:

_ 9 ~( Mz
erx =, EYZ%)—\)h X

EbntoHar Tle8ral Mink3lya3TT8 8ralisl 26.5- cbirtaéa layll-
langan.
6. ELLIpiik T1eSrallar. Onylcla8lmeSrallar TO3 rayrabéa binncbl
ya \kkTcbl 1 elllpVk Tl ralar c3avedt

K{T) =\ "
ON—T$T29
n
B(T) =|y\N—n/312acB.

B wileSrallar baT salor8a yoyisb bllan blsoblanacH:

K{T) - * 1+ Y ro+Ty*! m2+..

? "1e3 <5 2
E(T) =w 1- -

«4) 3 4 5 “ w
nl] 1 [2<=4 V246/

B lvnk3lyalarnt§ Srallklan To3 rayxaMa 26.6 ya 26.7-
cblunalarcla *azyklan8ar.
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26.6- cbwina.

27-8. BA*2/1 B1K 8TAT18T1K PLUK8I'YA1AK

A303ly 3"a/B/K Tk3lyalar larlabBa eMToWar riobluy! ya bar
X 1as8urol sonuritan mcbun Tasswio* Minkslyalan wimad,

1 1127MMnycban ~3woHar.

1 Bernull W 3ToH. A&ar P{*=1}=p, P{*=0}=\—p=g boY3a,
n bollla ™ lasodlily o*28arnychl p- parawelrH (0</?<1) Bernull
Di$rora eMa bodadA (27.1- cblrta). Bu 1amlmol: imkslyasl nsbbu

0, x <0 boY™anck,
P(x) = <*} = <|:l—p, 0 <x <1 boY&arcla-
. x >1 boY8ancla

Ko‘nnlsbea e8a boYacH. Tassino! Mnk$lyastrB %*&&& 27.2-
cblrtaina 1azYinan8an.
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P(X)

h~lnp

27.1- cKwna. 27.2- cbirTa.

2) B'ToT'Tl lag3ltol. A8ar P{"» =k} =Ckpk(\—p)rn-
(xk =0,1,2,.., n) bo4za, n Mollla ™ 1azocHy o‘2&arnycbl n,p
parate&H blnort'al L, 310l a e8a bo4ac (27.3- cbirTta). Bu Voléa
1aiBlol Mndlyesl apyiclaél

'g(cg>*(1-/>) , | <x <l +1bo? 1&ls,

], X <n boY”™arnck,
0, x <0 boYsanita

ko'nwsHBea e8a boYacH. Bu J1TK3lyawns BraB, 27.4- cblrtaiia
1asy1rlanSan

3) Prazson Ul3xoW. A8ar P{"=k}=k e— , k=0,1,2... bouy3s

n bolla ™ {azoclMly o‘28arnycbl X parate!rH (A>0) Puasson
lapsToM%a e8a boYac (27.5- cblrTa). Buncla Ta31wol iTk3lyasl
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27.4- cbwna. n—10, p = 0,25.
0, x<0 bo*‘18&cla,

X n 1<x<1+1 bo‘1&la
[E=9)

Ko‘nt$bcla boYacH. Bu {as3To! vnk8lyanté S8rali&l 27.6-
cblrtack latyrmangan.

27.5- cbirta. A=0,6.
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2. WU k812 (au8llllol. 1) Teku LWL 3TO1. A8ar

-JI— xe[a\b] boYsanéa,
/(X)=|b-a

Q x&[a;b] boYsanéa,
bunéa/ (x) *asocfdy o*28arvycbiia To3 kel8an eMToll Kk 21CMi3L,
1 bollla % {asocHHy o“28aruycbl [a\b] (a<b) oraHuéa 1ek15LL8&T0Na

eBa bodacH (27.7- cblrTa). Bunéay 3/4,3T1or &Tk3lyanTs Bralist
27.8- cbirtaéa lagylrlarean.

%)

1
~n

0] n 6

27.7- cbixwa.

2) 8vnpson L 3ToW. AS8ar

2 .~ 2fa+b22x], xefo™>] boYsanéa,
/(X):< O’\a)

Q xe[a;b] boYsanéa

bouza, n Hollla ™ {azocHlMy o‘2Zeanmycdll [a\b\ oral'tic3a 51tps3on
1as8iToVBa (McbburcHak lassltonsa) eea boYacH (27.9- cbirTa).
Tassmno* 1unk3lyastlne Braviel 27.10- cblrtaéa {asyblansan.
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(0] a a+ b b
~2..

27.9- cbirTa.

27.10- cblirTa.

3) Ko 1$alklcHH ragpirol. A&ar

\'ke~-xXx, x>0 boY™anc3a,
A "H o, x<0 bodancla
n" 1
boUsa, n Hilcla 1aax3Uy o*2&armycbl \>0 pararmel 1 ko43alllcbH
(ex3ponen$lal) laszltol8a e8a boYac (27.11- cblrTa). TaasTo!
Mink3lyas3tln§ Eral18} 27.12- cblrtaga tazyinansarn.

(x-a)2

4) Jro/ve/ \apP\tol. Atar /(x)=—\=e 22 , Xe(-~+-)

boYs3a, " rasocd/Hy o*armnycbl aya a parawe™ nortaliaasito1&a
e&a boYacH (27.13-cbl2Ta). Taszlrol Tk3lyaTtn8 Eralst 27.14-
cblrtana *a8ylrlanian n=>
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q%)

+J1X)

27.11-cbwna.
M n

27.12- cbuwna.

2713~ cbwna.

o1



P(x)

n X

27.14- cbuwna.

5) x2~ LbiToX. A8ar

a 1 *

-————x2 e 2, x>0 bo4sarcla,
/(*)= 22I(*)

O x<O0 bo‘léarla

‘boU3a,  raeocl ity 0“28arunychl a ko'r3allicbH 1as8linléa e8a boYack
(27.15- cblrTa).



AX)

2716~ cblrTa.



6) § wdin odmdt+ AT

—

o! p!

%Jw@.@uﬁn@ 0oBAWL S aRo =& o=
2 J-om o8

*&1

BN mogsBL s &

o

e}

o xSo

(32}
J.Xy_l AQH% u3m02 I +QW

Bo'lsg, ¢ 1asodiAy ozedmiveEnL m g W damEalt - wvastmoa es
so‘ladi (12T —€hjgma)



A%) A

T,=L, 158

—— 3-——-}—— LA
0 1 2 3 A X

27.17- cblrTa.
28-8 FlMC MW 1M CHUW (}bAK

Bu para™rallla [an ya lexwkanTs KO‘p 3obalanc3a ucbraycliian
ya arallycfléa ko‘plab isblalllac3iiuan ba2! cbir.'w\ar 10 ‘B n3lla
Taymtol:lar kellrllacH.

1. 1kkwcM lar/bll cbi21s1ar.

Elllp3. 1-1a'nl. ElWp$ cleb MM{x\y) Twlaclan N/ berlA™an
(/brmsllr cleb a*aluycbl) o2&arta3 P] ya P2nmslllar8acba boY™an

Tazolalar ylwHncvial o28arTas ya 2a 8a len& boY™an nuablarnTkE
éeollernk ot a ayryad/l.

ELLp3nT8 KanoTk lerslara8l

KO'WwMa boYacH, blwk3a aya b lar To3 raYisMa elllp$nT§ kallaya
Kkblk yanT o'glan; P{(c;0) ya P{—c;0) — lokwlan, burcla

c=yla2—b2; 1= (/<1) — ek33ellTHeHcleb ablac (28.1-cblrTa).

r~P M ya r=P2M Tasolalar r=a—1x r2=a+1x [ortmlalar
owal arwlana(d (28.1-cbl2Ta).

a
Elllp3wne (Hrek1nBalan K3cblk o”\a parallel bo‘Hb, nngan a- A
Tazolaria py”~3b~an t0'&n cb21alar bodac. ELIp3nT8 Myony

nmaLasl UCKWI Tnosabal: o‘rwH.
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28.1- cblrwa.

Elllp3win” parawelrlk len&larasl
x=fco3/, y=a$\lWy 0 </<2n:

Ko‘n T311aa boYacl.

a=b bo4arnc3a elllp3 aylara 3bak!a keladl

Markaz2! koorc/ina™a bosblc3a ya radvs! 1 & 1en8 boY8an
aylananwé len8laresl x 2+y 2= A2ko‘nw3Ma bodadA (28.2 a- cluwiTa).
Marka2: JVOQxQyOrmslacla, radwel 9 8a *en§ boY8an aylanatné
leu>laragl (x—xQ2+(y—yQ 2= A2 3bakllla boYack (28.2 b- cbirTa).

61perbola. 2-*a‘nl. Olperbola cleb, \/M(x;y) nus*aclan ikkiia
benl8an dkmn$lar <3b a*aluychbl) 0‘28artab P]ya A2nms ar™acHa
bouU™an wazolalar ay1rrasTrt& ab3olw s*yrnianoarrtas ya 2a 8a
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bo4an nuaw 1atT8 &eoTe!nk o‘rmwg aylllacH. Olperbolang
KanoLuK *en&larasl

Ko‘nurbcla bocladd bunéa a ya b lar To3 ray”*sMa siperbolanTs

ya Taybut yant o‘alan; ~(c;0) ya PZ-c;0) — vnuuy
foxnzlan, bunéa c=\1a2+b2; /—>=1 — ek33enXm3lVieH éeb ablacU
(28.3- cblrTa).

r=P"M ya r2=P2M Ttazolalar r=#+(1x—a), r2=+(1lx+a)
lortublar orug awyknackl. Bunéa yusonclaglizbora §lperbolarmg
OH18 3/loxobciias!. PasLl 13bora esa cbap 3boxobcaz™a T03 kelacH.

Csaperbola Y =ta x a3txptOblauia e8a.

OlperbolantE cHreklnzalan TayHuT o”a para/le! bo‘Hb,

unc3an n=~ Ta3olaéa Joylasb&an Xo‘%‘nm cbl21glar boYacH.

N rz .1

ClperbolanT§ ixyony rulazl ucbmn =/ TMnosaba* o nri.

ClperbolanTt& paraTteTk lenslatazl x=ac\\l, y=a$br, -00</<+0
Ko'mT3Ma boYacH. a=b boU™anéa &lperbola Xerfo yornH boYacH.

Parabola. 3-1a‘'nl. Parabola éeb, benl8n o”™arTta3 /X |;0)

{/oxn3) nwpagan ya benl8an (cHreklnza) KO‘§'n cbRIAclan bir xH
urosHkéa pylaslisan nuablarnté eeotenK o‘rmig aylliacH.



Parabolani§ kanoTk lenglaiuas!
Y=2px
Ko‘nt3bcla bodadl bunc3a p — lokal parartelr; ;0) — lokns
(284~ cblrTta). ParabolanTt8 drexklmzazl Ox o'swa pedeericl knlar

bo4ran x~~2 *°8'n cll12lsdan tborat.

284~ cblrTa.

ParabolanT8 ek33etnsfell /=18a ler§.

2. 1)cbincbl larHbH al8ebralk o"2™¥Mar

YanT Kublk parabola. YanT Kublk parabolant& lenSlarazl
ax3—y2=0 ko‘nw3Ma boYacl. 1)mM\n% paraTteTk 3balla”
lenélatas!l x=/2 y=al!3 -00</<+*>, o3bkor 3Mallla”™ len8larazl

3

esa y=xax2 ko'nmt3Ma boYacll (28.5-cblirTa).

Anye2! sala8:. B cbl2:1AnT8 lenélatasl {x2+aly—a3=0
ko‘nw3Ma bo4lb, nwung asHplo*asl y=0 10'B‘n cbirlsclan mora*.
1]Tn8 o3bkor 3bakicles! !en8larasl:

ko™MT3bc3a bodadl (28.6- cblrTa).

bekar* yapro™J. iekall yapro84wng osbkortasd S=xicla&l
len8laTasl x3+y3—ax=0, a=0, nnte pararternk 3laklla™
lenélaTtas! esa
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28.5- cblirTa.

28.7- cblirra.



KO‘nsbcla bodacl.
E8n cbl214 ncvn koorcnablar bosbl Tax3n3 nuublan rora!
ya n cHuw4A érallknTB o‘raro ke3lsbBb nlasl baTt bodad/. Ya'

c\wuwa /Y2 cx ya't (al[2\all) rudlacla Narc3a 7=0cla, ya't
(0;0) nwslacla e&n cblr~a oYkarlan nnnta aszlSmElar o'[l8a
parallel boYac (28.7- cblrTa).

Y] iia e8n cbl219 bols, CHh e3a fAayansa boYacl,1ekt

*=32 nusbla eS8lLEb yo‘s. ESN cblria x+y+a=0 o\Ta azTplolaéa
eea.

E&n cbl21A | ya Il koorchnala burcHaxklan bl33ekn3a3™a
3nnTelldk boYacll.

g818®i(a. $18301clame Sekall koorcMnablar 515letaglclaél
lenelaTasl:

X*+(x—a)y2=0, a =0,
pararelllk len&larasl:

*1D *13
' X=[4A=> 1+?°  O<<+B

Un'b koorcTnaiatar 813lerablclagl 1enBlaTas!

251N 2p
N m
ko ‘rm3licla boYack. $1550k3arTs Braly uckivn (0;0) nusa binncbl
Iur vrllsb nymlas] bodac. 1Mn8 &d il o‘raro ke3lzbik11 Thasuwa
egaeTas (28.8- clwTa). /=0cla, 7x=0 boY8ar ncbun e&n cbirwiua
oYkarlan nnnta koorcnablar bb3blc3a abszlzalar o‘ala paral/el
boYacl. E8n cbiny, e&lllsb wuO30a eka etas. /=& (A X-X»,

\=l.n'm

y—e boYac. |l bolc3a 3bunc3ay Allb, e8n cbirla x=1

yerl/lkal a3iTp Lolaéa e8a.
glrofobla. 5lraolc3arilre dekall koorcKnablar 8i3leTa3Kiasl
len8larasr. (x+a)x2+(x—a)y2=0, a>0, parartellk 3ballla®

{en"™aTtas3k
o/29) alir—j r'-H'n.
AT - y1 A, e— <I<#-—-



Alb koorcHmalalar $15lersblclag]l 1eng8laissl:
a cos 2

P=— CO5¢
(0(©;0) — awb, Ox — smlb o™\) Ko'nrwbéa boclall
KoorcHnablar bosbl o‘raro ke$l$lub mnstasl; y=+x 10'&'n
cbTu\rT e8n cbirlsasa (0;0) rmslacla mnnta boYacH; x=a 10 %'n
cbl21 aziTptO1a boacH. E8n cbiruy abfRsk o‘Awa siT T e 1Nk (28.9-
cbirta).

289- cblrta. a=2



3. ToUYMnchbl ya nn/lan yynuyon lafbH aebralk cbl”lar.

"VkoTelia kornxoMasb bHKoTeéa Konxok!a3TT8 ba'21 xoszalarn
bl/lan bir ynsionéa larsb8an ecHk (111 bob, 23- § 8a slaran8). Uar&a
Ao‘sblrnca raylsbcla uny”™a™Mlart kodsasb TU TKT. LW Te
lenélarasl WMekall koorc/Inablar $3TeTasica

(y—a)Ax2+yd—bx2=0, a> O, b=>O0O

ko‘nt3Hcla boYacH (23.32- cblrta&a saran8). ASar e8n cblir!d
lenélatasl slUb koorcHnablar 8l3lemslcla p=/(<p) Ko‘nT3bcla
‘bo4sa, konxo3a len8larazl p=/($)+b 3bakHEa boYacH.

Pa$kal cbl8‘ano84. Paskal cblé‘ano84 baslla baT Ta ’lutoHar8a
eMan/ITr (111 bob, 23- § 8 paran8). Ular& fo‘3blTcba raYisbéa,
Paskal cbl§‘ano&Uwng lenélarasl bekal/l koorcHmalalar 318lerazicla

(x2ry2—ax)2—1a4x2+y2=0, a =0, />0;
pararternk lenglarasl

X = aco32Z+/tooz/,
O<y< 2rg
y—[C05/31/+ b 811/,

Wb koorcHnatlar 313leblclaél 1en8larasl
=000+

Ko‘nT3bcla boYacH (23.25- cbirtasa sarans).
KanHollla. Kard/olcla (111 bob, 23- 8 8a Aaran&) 1len8laras3tr&
bekarl koorcHmalalar 313lerablc1a81 ko‘nT3bl:

(X2+y(x 2+y2—2ax)—aY*=0;
parateTk 3aKicla8l Ten8lata3TT§ koO‘nwi3bl
x=paco3 /(1+C05 /), y=<781/(1+co3/), 0</<X;

A1b koorcHnalalar 513letazlclaél len8lata5TT8 KO‘NT3bl
p=A(1+co3dy) boYacH (23.26- cblrTa sarans8).

Bermmll lemuB8kala8l. Berrnmll lemubSkalasl (111 bob, 23-8
&a saran”) lenélarasl bekar! koorcHnablar 313lerazlicla (X2+Y)—
—2n2(n2-m=0, a =>0; smlb koorclraralar S15lereblcla p =ay]2co3 2(p
ko‘rmizlicla boYacH (23.29- cblrta™a sarans).

A8lrol(la. Aslollla len8laTta3TT8 Jekar! koorcHnablar
8151etazléaél Ko‘nuwisbl: (x2+y2—/23—27/7%2/2=0, pararteTK
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8bakichsl lenshTasztrnB Ko‘NT$bl

X=NcO$3", N =N53"

2 2 2
Bbo‘ITb, MNT8 o3bkortas $bakléasl lenslata$Pl *3+ N3=43

ko‘nT$bla bodacH (28.10- cbirTta). Il 6- rarHbH alBebralk esn
hPIAIT.

28.11- cbirta. a=2

4. Tran8%en(ler™ cbi™lar.
8IKklolcla. $ikiol<da lenBlata$TTB 3ekar! koorcHnablar
815lerabllbBl KO'NT3bl:



parawernk 3balllaé! ko‘nw8bl (28.11-cbl21wa)

x=pn(/—s81n/s), Y=a(\—co8/), -oo </<+oo0.

TroxoMa. Troxollawné paraweTrk {ewlarasl: x=a(1—X31/),
y=a( 7~—"008/); -00</<+00, X< 1 bo‘'l&arla lroxcniianté BraB/,
28.12- cblaTaiia; ~=>1 bo'1&lae3a 28.13- cbixTana lagylrlaréan.

28.12- cbwna. a-2, A=05.

2813~ cblrta. a=2, X=3.
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