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Maskyp KyanaHMa yHWBEPCHTETNAPHWHI MaTeMaTvKa,
MexaHuKa, Tanbukuit MaTemaThka Ba MHchOpMaTHKa WyHa-
niwnapu 6yiuua Gakanaspnap Tau€pnanguraH chakynb-
Tetnap Tanabanapu yuyH MymKannaHran.

Kynnauma 6axkanaspnap yuyH My/pKannaHraH ykys
facTypu acocupa éswnraH 6yamb, yHaa komnnekc yara-
PyBYHNM DyHKUMANAp Hasapuack 6aéH atuaraH.
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CY3 Bolln

Yabexucron Pecnybnnkacu Onmi Manmucuiuir X ceccusicuaa
Npesupertumna  U.A.Kapumosnuir  «Bapkamon  aenog -
Y36eKnCcTOH TapaKKMETUHWHI NOWAEBOpMe MaB3yCWAarM cysnaraH
Hytkuaa «Kenakak asnog xakuaa KawFypui, cofFnom 6apkamon
HAC/HM  Tapbusanab eTUWTUPULIrA WHTWIMW  BU3HMHT  MUANUIA
XyCycnsTuMUsaup» aeb TabkuanaHa.

Maskyp ceccusaga TabAMM-TApBUs TUIUMUHUHT WCTUKGOAMHM
6enrnnab Gepysun Kaapiap TaHEpralHUHT MWUIMM AacTypu Kabyn
KWAMHAK. Munnuit aacTypHUHr Makcaam, Basudanapy Ba yHu pyééra
unkapuw BGocknunapu 6Genruna6 Gepungu. MymnagaH, Tabaum
fapcavkaaH BownaHuwM, LAPCAMK  SPaTWWra 3HT WAFOP, 3HM
wapadnm Basuca crchatuaa Kapaw Kypcatnd yrunau.

Mavnymkn, Mupso Yayrbex Homugarn Touwkent [asnat
yHusepcuteTn Onmi TabAMMHUHT 22 UyHanuwy 6yivua manakanu
kaap{MyTaxaccuc)nap TainépnoBun pecrlybNIMKaMUSHUHT €TaK4un Onui
yKys topth xucobnavaau. Llly MyHocabar 6unan yHusepcuteTnap
yuyH Maskyp WyHammwnap 6yivua meépuit xyxoxatnap: Aasnar
Tab/IMM CTaHAAPT/IAPH, YKYB pesxanapu, Aactypnap mwnab uukungu,
HAWP KWIMHOM Ba YKyB >kapaéuura Tanbuk atwngu. Has6argaru
nonsapb, macana yw6y 6akanaspnap Taképnal YKys AacTypnapu
acocuia 3aMoH Tanabura xasob GepyBun AapCAKK Ba KyanakMaiap
spardwaan wboparavp. By mMacanaHu eunw Bopacuaa yHuBepcuret
npogeccop-yKUTYBYMNapK TOMOHWAAH KaTop pexa Ba Taabupnap
6enrunanau. TanabanapHy yKys KynnaHManapy 6unaH Teskopaukaa
TabMMHAAWL  MaKcaguaa Takpubanu  npocheccop-yKuTyBsuunap
TOMOHMAAH MyaisH cbaHnap 6yiiuua Mabpysanap MaTHM Hawpra
Taépnannb, uon atuna GowwnaHau.

Yw6y KynnaHma Maremarvka, MexaHWka, Tagbukui mMarematuka
Ba uHopMatuka HyHanuwnapu 6yiuya Gakanaspnap TaWépnalu
YKYB PEXKACUHWHr acocui dpaHnapugaH 6upM -  KoMmeKc
yarapysumnu  dyHKuMsnap Hasapuscu  (Komnnekc aHanua)ra
Garuwnarrad. YHU E3uMnAa IOKOpMAa Kaug 3twiraH  yKys
AacTypu acoc Kunnb onuHan. Myannudbnap kyn iwmnap aasomuaa
tanabanap yuyH yxwiraH Mabpysanap, onMb 6opunraH amanui
Mawrynotnapaas coiganargunap. Mabvpysanap martHu 4on atuwra
TaiiBpnaHryHra Kagap 6up Heua mapotaba cuHOBAAH yTKaswnaM.
Myannucdnap xap 6up Mabpy3aHu, MaB3yHM KWCKA, MaTemaThk
Katbuii, y3 Hasbatuga Tanaba ToMoOHMaaH YKuwnu 6yauwmdra
IPULNLLHA ¥3 ongunapura Makcag Kunvb kynaunap.




Maskyp kynnaHma cakkus 6obpax wbopar. YHaa gactnab
KOMM/IEKC COHNap, KOMIUIEKC apryMeHTAW OyHKUMSNAp SUMUTH,
yanykcuanuru; ronomopd dyHKuMsAap, aneMeHtap dyHkuMsap Ba
yhap épaamMuaa GaxkapwnasuraH —aKciaHTHpWWnap, CyHrpa
KOMINEKC apryMeHTAM BYHKUMSNAPHUHT WHTerpannapd, Kotuw
Teopemacy, KowuHuHr wuHTerpan copmynacy, gapakanu xamaa
Nopan katopnapy, ronomopd YHKUMANAPHWHT  XOCcanapH,
YernpMaziap Ba YNapHUHr Tatbuknapu 6agH sTwiran.

Ainv  naWtga, 6Gakanaspnap yyyH My/mKaanaHraH  YKyB
AACTypuaa KOMNNEKC aHANM3HWHI OABOM, FEOMETPHK NPUHUMIUIAP
6ynumnapun 6ynmarannmury cababnm 6us ynapHuHr 6a8HuHmu KeMuHn
Bocknu MyTaxaccucnuk (MarucTpnap) yuyH éswnaguraH KynnaHmara
KONAUPAUK.

Kuto6  kynéamacuHn  YKWG, YHMHT  sXwwiaHuwara  y3
XuccanapuHu  kywrad npodeccop A.Cavaynnaesra, goueHtrap
B.lLUoinm-kynos, T.TyhumeBnapra Myaunmucpnap MUHHATAOPYMANMK
6unaupaaunap.

Kynnanmagary kamuwivknapin 6Gaprapad atvwra sa yHM
SXWMAAILFra Kapatunrad dUKp-Mynoxasanapuiyd éunauprad xam-
kacbnapra Myannucbnap ONAMHOAH  MUHHATOOPHWIMK  WU3XOP
aTagunap.

1-BOB
KOMMNEKC COHNAP

1-§. KoMnneKkc coH TywryH1HacH
Texucrukaa JlexapT KoopauHatanap cucteMacd 6Gepunra
6§ncun. Abcumccanap YKHAA XOMNAWraH HyKTanap TynfiaMuHM R,
OpAMHaTaNap JKMAA WOWNAWraH HyKTanap TYMIamuHU R, OpKanM

Genrvnaiinuic .
Mxtuépuit x €R,, Y€R, XakukuA COHnapfaH (x,y) >Xyepr-

nukHu xocun xwnamus. ByHpa, arap y=0 6ynca, (x0)=x aeb
KapaiiMus. ByHaai XydTAMKNAPAAH TAWKWA TONraH
C= {(x,yXx eR,,y €Ry} N

TjnnamMga apudMETHK AMANNAD KUDUTWIHLIK MYMKHH.

Arap (x,,y;) €C. (X2.¥3) € C- yPTAMKNAP YHUyH X = X,

y) = y; 6ynca, By sxycbTaminap y3apo TeHr AeHwnaam Ba (x,,y;) =
= (X3.y,) kabu 6enrunaHagu. -

Ywéy (x;+xz2.y1+¥2)€C HydmmK (xp.y;) XaMaa (x3,y,)
WybTaMKnap WMFMHAMCH  AeAwnagn  Ba  (x),¥;) +(Xz.Yz) xabu
Genrunaragu:

(x;.¥1) +(x2,y2) = (X3 +¥1.X2 +¥3).
(x1.yy) swycprmkaaH (%2.¥2) ydpTAMKHUHT aliupMack peb
wyHaai (x,y) sxydramkka AUTUNARHKHM, )
(%) +(x2,¥2) = (x1-¥1) (1)
6ynanu. By aiimpma
o BY SR (13) = o) ~(eaa)
xabu &wnagu. (1) Aax
(x +X2,¥+ Y2) = (th)

B feMak,
X +X2= X4 X=Xy—X2
=

y+y2=Ys Y=Y1—y2
6ymwm kennb unkaam. Aemax,
(x1.¥1) — (x2,y2)=( X4 — X2, 1 = ¥2)-




Ywéy
: (Xg X2y 1y2, Xy y2+ x2y1) € C
HyhTAMK (X1.Yy) XaMAR (X2,y2) XY DTAHKNAPHUHT KynauTMacH aenn-
nagv Ba
(x1,y1)(x2,y2)
kabu 6enrunaHagm:
(X1, y1)(X2,¥2)= (x4 X2= ¥4 Y2, Xq Y2+ X2¥4). ¥)

(%1, 71) KYDTAMKHUHI (x2,y2) ydbTAMKKa HucBaTh neb wyHaak

(X, Y) "y DTAUKKA aHTUNAAWKH,

(2, Y2 %, Y)=(x1.30) (G +y:>0)
6ynagn. Hucbar
_ G
*.) (x2,¥2)
Kabu 6enrwnaHagu.

(1) nau doipananub (2) Hu Kyinparmia ésamus:
(x2 X y2y, X2y+ y2)= (X4.¥1)
By TeHrnukaan ‘
X2 X—y2y= X4
x2y+ y2X=yy
SHHU
x = N1X2 +¥1Ya
2 2
X;+Y:
_XYi7XY,
X5 +y3

6ynMwK Kennb unkanw.

Jemak,

(xpy1) _ ( X3 +y1y2 X2¥) —X1¥2 ) .
(x2,¥2) Z+y: T x+y3
WyHaai knanb, € Tynnam aneMeHTAapH ycTnaa TypT aman -
KYLLHL, aMMpHL, KYnakTUpww Ba 6ynuwWw amannapu kuputwiagn. by
aMannap KyWugaarn xoccanapra ara
1°, KoMMyTaTMBAMK: ;
(x1. yO+(x2,y2)= (x2,y2)+ (X1, Y1),
(x4, y1)(x2.y2)= (x2.y2)(x1,¥1)-
2°, Accounaruenmk:
[y +x2.y))+ (k3. y9)= (xp.y0+ [(xa.y2) + (xa.¥3)],
[0y, y9)-(x2 y2))xa. y3)=(x. y0) {2 y2)(xa, Ya))-

6

. KeNTUpaaH.

3° . QucTpnbyTuanmic
[(xxr)'x) + (xz »Yz)] '(Xs»h) = ("1 »Yl)(xs Js) + (Xz -Yz')(xs'h)
xoccanap coana wcbornaraau. bus ynapaan 6upuu, Macanax,
3% xoccanunr HCBOTHHK KeNTHPaMK3.
PaswaHkw,
(M-Yl)*’("z,)'z) = (xl +X2, +Y2)-
YHaa, 6up ToMoraaH
[(anI)*’(xz’ yz)]'(xa’Y:) = ("1 +X2: W1 +Yz)'(x3-Y3) =
=((x| +x2)x3 _(yl +Y1)Y:;; (xl +x,)y, +(Y| "'Yz)xs) =
= (xlx3 +X,X3 ~Y1Y3 ~Y2Y 3 X)¥3 +X,¥;3 +Y1X, +Y2x3)
WKKWH4M TOMOHAAH 3Ca
(xl’YIXXS’y3)+(x1’y}XxJ’y!)=(xlx3 =YY XY 'H‘sYI)"'

+(x,x, =Y1¥3: XY +X,Y; ) =

=(x,x, =¥1Ys X, X3 —Y, Y5, XYy +X,Y, +X,Y, +X3Yx)
6ynuwmHn Tonamms. By sa (1), (2) myHocaBarnapaaH 3°-xoccanmHr
uc6otn Kenub unkaon.
IOkopnaa kentupunraH
C={(x,ykx e R,y €Ry}
Tynnam  aneMeHTAapu yenaa apuPMETHK  aManNapHyHr
6akapwWiniLiv Ba yNapHUHT 1 3% xoccanapra ara aKaHauru, Tabumii
pasuwaa C TYnNaM aneMeHTHHW COH feb Kapaw WMKOHWHW j03ara
Opatga, C Tynnam anementH (Xy) XydTAMK KOMNJEKC COH
Aeiinnagu Ba y 6utta xapd 6unan benrunaranu:
z=(X.y)
Jlemak, C' Tynnam KOMIVIEKC COHMap TyniamuHW wopanap
3KaH. :
Mavnymku, Vx eR, yuyH
(x,0) =x.
By 3ca XaKWKMI# COH KOMIUIEKC COHHWHI XYCYCHiA XONM 3KaHWHH
6ungupagu. Jemak, R, cC.

2-§. KoMnnexc COHHUHI KYPHHHWINAPH

1 KoMnnekc COHHMHI anrebpaux Ky-
PUHKWHU Ywby (0,]) eC KOMNIEGKC COHHH onub, yHH i opKam
6enrwnaiinmk:

o) =i.




PasuaHky,
OO =i-i=i*
6ynaav. Kynasrupuw Konaacugan popanaHnb Tonamma:
(0)-(0,1) =(0-0-1-1,0-1+1-0) =(~1,0) = ~L
Jemak, :
iZm-l.
Ksagpatu -1 ra TeHr 6ynraH xakukuit CoOH Masdxyn 6yamaraHamru
cababnu i  XakMKMit COH aMmac. YHu MaBxym 6upnuk aeb
opUTUIaAM.
3HAM (0,B) € C KOMM/IEKC COHHM Onainmk, ByHaa B - HXTUEPMIA
XaKuKui coH, By coHHm Kyhmparuua
(0,B)=(B-0~0-1,B-1+0-0) (3
€3n MyMKWH. Paslianku,
(B-0-0-1,B-1+0-0) =(B,0%0,) (4)
6ynaan. Arap
BO=B, (01)=i
6y mwmHm avTHBOpra oncak, yraa (3) sa (4) myHocaBatnapaan
(0.p)=P-i=i-B
3KAHAWIMM Kennb uukagu.
Aemax,
(ot,O) =aq, (0:1) = i: (OJB) = l'ﬁ . (5)
3HaN XTHEPHA (X,y) € C KOMMNIEKC COHHWU ONAMAKK.
YHU Kyhuparwda
- (y) =(x,0) +(0y)
€anw MymkmH. (5) myHocabatnapaan choipananub
(yy=x%iy :
6ynmwmKn Tonamus. By KOMNAEKC COHHMHT anreBpank KYpUHMULIMHM
nchbonananam.
LLlyHpan Knaub, uxtuépuit z = (x,y) KOMNNEKC COHHM
Z=Xx+iy. (6)
KypuHMWAR €3mu MyMmkuH 3kaH. Ogataa komnnekc conHuHr (6)
KYPUHHLWIM YHUHT anreBpauk KYpuHWWM geiwnaau. ByHpa x -
XaKUKMA COH Z KOMIUIEKC COHHMHI-XaKMKWIA KUCMK Aeiunagu Ba y
"Rez kabu benrnnaHagu: '
. {X=Rez
(Re noturua Realis - «xakukui»  feraH MabHOHM aHrnatysuu cysnaH
ONNHran).
Y XaKMKWA COH Z KOMMNEKC COHHUHI MaBXyM KWCMW AeAnnann
say Imz xabu GenrunaHagm:

y {Iiixz
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(tm nownua Imaginarins - «MaBXym» feraH MabHOHM aHrNaTyBuu
() 3/\aH ONUHraH).
Komnnekc COHHUHI 6y KYpHHMLLAA MKKK
Z) = Xy +iyy, Zy =Xp Fiy,y
KOMIVIEKC COHNAPHWHI TEHIIMMY, HMFUHAWCH, aMMPMacH, Kynautmacu
na Huchatn Kyumparnua
2122, @ =%, V1=
Zy+ 2 = (X +X3) +(y; +Y2)i
7 -2 = (X~ %) +(Y1 —¥2)i
zy -2y = (XX = Y1¥2) + (X1y; 4 yiXp )i
2 XXz *Y1¥a X2¥1-YaXy
- 2 2 2 2
%, X2 +tYy2 X2 +Yy3

6ynagn. 5
UxTuépuit z = x+iy Kommnekc coH 6epunran 6yncun.

Ywby x-iy KOMMIEKC COH z=Xx+iy KOMNNEKC COHHMHI KylIMacu
Aelinnagy Ba z Kabu Genrmnananu:
y z=x-iy.
Kyhuaarv TeHraMknap ypusanaup:
1) z+z=2x.

2)zl+22=zl+zznz,-z2=zl—z2

3) Z; 2y = -z-l ';20
4) [E) _a (z;#0)
2, ;2
5) (2) =z
By TeHramMksiap TYFPUIMIMHI KYPCATHLL KWAWH 3MaC. buz ynap-
AaH BUPHHUHT, MacanaH z,+z, =z +2z, TEHTMKHUHT YpUHAM 6ynu-
WHHKA KypcaTamus,
ANTannuK, _
zp=xp+iy;, R =Xptiy;
6yncuH. Yuaa . o
. Z, =X, —iy,y 2, =X, ~ iy,
6ynanu. Pasiuatiky,
7+2, =(%, ~ 1)+ (%~ 1Y,) =(% +3,)- (@, +Y,)i
Demax,
21 +25 = (X +X3) = (¥1 +¥2 )i
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UrknHun TomMoHaa _
(%) + %) = (¥, +y,)i = (x, —iy,) + (X, ~iy,) = 2, + 2,
6ynapu. KelimHru TeHrnukaan L
Z+2,=2+z,

6ynmum Kenub umkagm.

-3cnartma nta z,2,.,2, KOMIEKC CORNAPHUHT HHFUH-
AHCH XaMAA KYNaHTMACH IOKOPHAArHAEK KHPHTWIALM BA YNAD YuyH
MOC Xoccanap XamMfa TeHrauKnap ypuinm 6ynagu. XXymnagan
' Zy+Zp 4. 42, = 2) + 294,42,

2,:2,%.02, =2, -2, .02, ,

6ynagu.
Muconnap. 1 Yuwéy (2 +i)3 KOMNNEKC COHHUHI XaKWUKuii

BA MaBXyM KWCMHUHM TOMMHI.
Paswamky,

@2+i) =8+3-4-i+3.2.i% +i
Arap

2 3 2

P=-l, P=iti=-i
3KaHiUHK ILTHBOPra osncak, yHaa
(2+i) =2+11
6ynnwinHn Tonamus. flemax,
Re(2+1)’ =2, Im(2+1)' =11
2. Ywéy )
7 =1+3.i, z, =1-43.j,
KOMIVIEKC COHNAPHWUHI WWFUHAMCH, aWvpMacH, KynaWTmMacu Ba
HUCBATUHK TONKHT.
IOKop1aa kentrpunraH konaanapaan-poiganaHub Tonammus:
4z = (143D + (-3 = A+ D+ (VB =43)-i =2,
2 -2 =(1+V3)~(1-3-) =(1-D) + (Y3 +V3)-i = 23},
273 =(1+v30)-(1-¥3 i) = (1)) + V3(~/3)) - (-1) +
H1-(—3)+3 - Di=4+0-i =4,
z, 1+V3i _ 11+43(-43)  V3:1-1.(-/3).
Z =1-Bi PaBY | rrhy
2.8 145,

4 4 2 2

10

. UxTnépun
z‘-xl+i'yl, 1q=Xz+i'Y2, (x%+y§>o)
NOMINIBKC COHNAP YUYH ’

a_an
2 GB+y;

6NMUMHK KYPCaTHHT.
YL uMcBaTHWHT CypaT Ba MaXpPRKMHK 2z, =X, —iy, ra Kyna-
7 .
THPAMHS: _
h _ 2%
z; (X +iya XXz —iy7)

PaswaHku, .
(Xq +iy2 XXp —iYs) = (X3 - X3 = ¥2 - (Y2 ) + (X (=Y2) + X3¥3) -i =
=2 +y2+0.i=3 +y3.
Hamoxaga, _
a_ay
Z G+
6ynaav.

2. KoMnnekc COHHWHFI TPUTOHOMETPHK

K § p ¥ Huw K UxTnépuin
z=X+iy (6)

KOMI/IEKC COHHW ONainuK. Tekucnukaa, KoopAavHaTasiapn X sa y
6ynran M(x,y) Hykranu Kapaimus (1-uusma).

Y

S ¢ 2%

14

OF = = = team

fuusma
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-_’
Mavymku ,OM wy M HYKTaHWHI pafuyc-seKTopu aeiinnagu.
By paauyc-BeKTOpHUHT yayHmuru r , yuunr  Ox yku 6Gunan Tawkmn
atraH Bypuaru @ 6yncuH (1- uuama).
1-uusmaga tacavpnaHraH OMB Tyrpu aKNU KaaH
ronamm, 3 T¥rpu_6Gypu yubypua

X = r-COS®, y=r-sing. (0<o@<2x)
Yupa (6) komnnekc coH Kyimgaruia
Z=X+iy =r-cosQ +i-r-sinQ = r(cosq +i-sinq) (7

upoganaHanu. Opataa KOMMNEKC COHHMHC 6y whonacu YHUHr
TPUrOHOMETPUK  KypuHUWH peiunagn. Bywga r mycBar con z
KOMINIEKC COHHUHI MOAYNM Aeinnmb, |4 kabu GenrwnaHagu:

r=ld, ¢ 6Gypuak 3ca z KoMnAEeKC COHMMHF apryMeHTH geiinnub,
argz kabm GenrwnaHagu: ¢ = argz.
Slva AOMB paH, Nucparop Teopemacura Kypa

1'=H=‘/x2+y2 (05r<+co) (8)

Xamaga

(9)

tgp = Y sohu cp=arctg1

X X
6¥nmwunnm Tonamua,

BeMax, z=x+iy KOMNNEKC COHHMHN momynu (8) copmyna,

aprymeHTH aca (9) chopmyna Epgamuga Tonunagu.
Muconnap. 1. Yuwey

=-1+3.i

KOMMN/IEKC COHHMHIM MOAYMHU XaMAa apryMeHTUHH TONMHS.
y= 1/5 6¥nanu.

Bepunrar koMnnekc corga X = -1,
(8) 8a (9) hopmynanapra kjpa

e=ld= (- +(V3) =2

3
tg<p=_£l=—w/§, SToHU ¢=2T"

6ynaan.
2. Ywéy

z=———‘/§i

2 2
KOMI/IEKC COHHM TPUIOHOMETPHK KYPUHHLLAA UcbofanaHr,

12

sz = 2 _ arctel-3) = 2%
¢ = argz = arctg -1— -nrctg( ‘/5)— 3
2
69nann. Y xonga (7) dopmynara kjpa 6epunrax KoMniexkc coH

Ky WSk
3

1 . ( 2x . . 21:)
z2=———"j=1.} cos== +i-sin—
2 2 3 3

IPUrOHOMETPHK KYPUHULIFA ara 6Fnaau.

3% KoMNneKkc COHHMUHT KYPCATKUUNU KT PUHUIIN
Dapas Kunaitmk, z €C COHHURN MOay/M T (0 ST < +0) aprymeH-
maca ¢ (0s¢<2x) 6Fncun. YHaa 6y xomnnekc con

- z=1(cosq +i-sing)
TPUrOHOMETPUK KYpHHWWra 3ra 6Fnagu.
Komnnekc aHanua kypcuaa Myxum 6yaraq Kyuugari
e® = cosp +i-sing (10)
Jinep chopmynacuaan { (10) terrnukHuHr ucbotu 3-606, 58 aa
KenTMpHnaam) pofanatcak, z KOMIIEKC COHHUHI YWy
' z=re'® (11)
nhopacHra Kesiamus. By KOMMIEKC COHHMHI KYpcaTkuunm wchoaack

AeAnnaam.

Wyngai Kuanb, 6M3 maskyp naparpadpfia KOMIIEKC COHHWHI
TYPAM KYpHHALLNApWHK kentupank. KapanaérraH macanaHuHr Ta-
nabura Kapab KOMNNeKC COHHWHF y ki By KypuHUWHMAaH coiaa-

naHunanu.
Macanan, ukkura

7 =1e'®, 2, =pe®
KOMMnEKC CoHnap yuyH 2+ 8a <L (2 #0) naphuHr ucbosanapm
L)

copaa KypuHuwra ara 6ynagu:
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2,2, = e .5l = r,rzei("" o) (12)

11_:_‘1_':_:_'___._‘1_;(%-%). (13)
L, pe’t B

IOxopuaaru (12), (13) myHocabarnapaan Kyiugary xynocanap Ke-

b unragu:
1°, Ukkura z; Ba z, KOMN/IEKC COHMApP KYNaWTMacHHUHI MOay-

JiK Wiy COHNAP MOAYANAPUHUHI Kynau'macura TeHr:
|21 22| = =] [2a],
APryMeHTH 3Ca Wy coHnap apryMeHNaprUHUHE HHI'HHAHCHI' a TeHr
arg(z - 2,) = argz +argz, .

2% Ukkuta z; Ba z, KOMMIeKC coHnap Huc6aru i‘— (z2#0)

HUHI MOJlY/ Wy COHNAP MOAY/NAPUHUHE HUCbaTura TeHr:

z| |z
APryMeHTH 3Ca Ly COHMAP apryMeHTARPUHWHI aiMpMacura TeHr

z)
arg| — | = argz, - argz,.
z,

3-§. Komnnexc coHHu papakara Kyrapu sa
YHARH HAAK3 YHKAPHW
AWTainnK  z),z;,..,2z, KoMnnekc coHnap 6epwiraH 6YncuH.

Mkkuta KoMnniekc coHnap kynautMacu currapu By n Ta koMmnnekc
CoHnap Kynaurmacu

ZyZyoZy =000y.0T, e""‘"f"’"‘"*%) (14)

6ynagn. Bywpa z, = 1, € 9. , k=12,.,n. XycycaH
z) = 7, =...= 2, =z 6ynca, (14) Tenraux ywby

z® = r"ein® (15)
Kypunumra ara 6ynmb, 6y Z KOMMNEKC COHHMHI N - JapaKack
Aerunagu,
PasuwiaHky,
rPei® = r"(cosng +i-sinng).
Hemax,
z" = r"(cosng +isinng). (16)
14

Onarpa (16) popmyna Myasp chopmynacu geitmnagu.
Altailnuk, z € C KOMNNEKC COH Ba TaluHAaHraH n €N coHnap
Oapunran 6yncuH.

Yuiby .
=z (17)

1OHIIMKHWA KAHOATAAHTUPYBYH £ KOMIUVIEKC COH Z KOMMMEKC COH-
ARH ONWHFaH N - fapKanM Wiaus Aemnagn say Yz kabu Genru-

naHAaM:
£=¥z
BepuaraH KOMINEKC COH Kyiinaar
z=r(cosg +ising)  (18)

TPUrOHOMETPUK KYpHHUWAA 6YNCUH.
I KOMNNEKC COHHY Ylwby

= p(éos\y +isiny)  (19)
KYPHHUWAA H3NANMU3, '
Yupa (17), (18) sa (19) myHocabarnapra xypa
[p(cos\y + isin\y)]n = r{cos@ + isin @)
Gynagn.
AHan
[p(cos\y + isin \y)]n =p"(cosny + isinny)
cbopmynaxu avTuBopra onub, KyrhMaaru
p"(cosny +isinny) = r(cos¢ + ising)
TEHTAMKKa Kenamua. YHaaH
' p"cosny =rcos¢ (20)
p"sinny = rsin¢@
6ynmum kenub uukaaw.

By TeHrnuMknapHu KBagpartra xyTrapu6, cyHr ynapHu xagnab
KyWwH6 Tonamus:
p*"(cos? ny +sin? ny) = P (cos’ @ +sin’ @) =
> "= = p=¥r
Tonuaran p HUHr KuimaTuHK (20) TeHrAMKNApAarM p HUHT YpHUra

KyWcak, yw6y
cosny = cosQ

sinny = sin@
TeHrnamanap xocwn 6ynagu.
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Arap mavnym 6ynran
cos(a + 2kx) = cosa

sin(o + 2kx) = gina (k=0,11,2,...)
TeHrNMKNapHU 3bTHBOpra oncak, yHaa
ny =@ + 2k,
SIbHH : :
+2kx
g, = 222 (k=04112,..)

n
6Y/ILIMHN TONaMK3,

Moaym
p=¥r.
apryMeHTi aca
_o+ 2kn
n

Vi
6ynap akaH. Jemak
+2kx . .
§=§‘/_=%‘/;(cos$_n__"+lm¢+:kx) (k=0,l.2.....n—1) 1)

6ynanu.

Mucon Yuby Y-1. unauanunr 6apua KUHMaTAAPHHYA TOMMH.
ABBano z=-1€C COHHU TPUrOHOMETPHUK KYPUHUWAA 316 ona-

mu3. Paswanku, 6y conHuHr mogmynm 1 ra, aprymexTs aca x ra
TeHr:

|-i=1 ag(-l)==

Aemaxk,
~1= Ycosx +isinx).
(21) cbopmynara kypa
T x+2kx .. x+2k
J:f-l(cos o Hisn— ”) (k=023

6ynau. By TeHrnukaan doiaanaHub Tonamua:

k=0 6ynranpa Zg = cos— +isin% = iz—z— + ii—z—

k=1 6)7nréHAa zZ =oos3—:-+ism—3£_—__‘/_—2_+.\/2_..
‘ 2

k=2 6ysraHga z, = cos%"“sin%’i = __‘/_5_ _‘/.2:

2 2
k=3 6ynranaa 23=cosl4’—‘-+ism7'=‘/5_iﬁ

lemak, uananaérrau §=p(cos\y+isin\y) KOMMIEKC COHHUHI

4-8. KoMmnnexc coHnapHu reoMeTpuK Tacsupnaul.
Komnnexc rexkucnnk. Puman cepacH

Uxrugpuin z (zeC) KOMI'U\GKC_E conHu onaituk. By coH (x,y)
wydhTAnK 6UunaH aHUKNAHCHH:
o z=(x,y) (x eR,.y eRy).

Texuchukaa abuuccach X ra, OpAvHaTacK aca y ra TeHr 6ynrad
MyKTA Z KOMIVIEKC COHHWHM FEOMETPUK Tacsupu nennnagu (2-
uusMa).

y$ | ©
Z
¥
o X i
2-unama

Xycyca, (x,0)=X KyPHHAWAATM KOMMIEKC COHHWHT (xakuKkui

COHHMHI) reoMeTpHK TacBupH abuuccanap yKuaa xownalraH Hykra
6ynagn. (0,y)=yi KypUHWLLAAIW KOMNJEKC COHHMHI (cocb masxym

COHHUHI) TEOMETPHK TacBUPW 3Ca OPAMHATANAp YKWAA dKOHnalraH
HyKTa 6ynanu.

ABumccanap YKu XaKkuKui YK, OpavHaTanap K1 aca MaBxyM YK
aeb ioputnnanu.

Jlemak, C TynnampaH onuHraH xap 6Gup KoMnieKc coHra Te-
KMCAMKAA, 6y COHHM rEOMETPHK TacBUpP/IOBYM BUTTa HYKTa MOC Ke-
nap 3KaH. :

DHAK TEKUCMKAA UXTHEPHIA HYKTA ONainuK. YHUHT abuuccacu
x, opauHatacu y 6yncun. By coHnappan Tyswnraw (x,y) sydoramK
6uTTa KOMNNEKC COHHM aHuknanau. OnuHrax HykTara wy Kommnnekc
COHHM MOC KyiMW BunaH Tekuchukaary xap 6up Hyktara 6urra
KOMIIEKC COH MOC KEMLLMHK aHWKIARMH3.

WyHaai Kuaub, kommnekc cownap Tynnamu C 6unaH Tekuc-
nvkpary Gapua HyKTanap Tynnamu opackaa y3apo 6up Kuimarn
mocnuk YpHatwnagu. By aca C TynnaMHWHT reOMEeTPUK TacBUPUHW
TexucMK Ae6 Kapaw uMKoHWHK 6epaav. ByHpad TekucamMK Kxom-
[NEKC COHNap Tekucnurk Aeb atanaaw Ba y xam C kabu 6enruna-
Haau.

; Sy SV
2-64 17 ; B AR i




Kom;mexc COHHW 6OlWKaua Xxam TacBuphaw MyMKuH. ByHunr
ysyH R° dbasoga Ofn¢ [exapr KoOpAUHATaNAD CUCTEMAaCHHW

y Vs

4

f(;i):;;;\u:y Kapaimua. Paslanku, 6y chepa Of yKuu (0,00) xamapa

,0, Kranapaa kecagu. Cepepanunr (0,0, 1

6Hnaxlv6efrma6, yH1 KyT6 1eb oputamua, ) ryacinmn P xapu
Hrannm. Of xampa On koopauHata yKnapu Moc pasuuga

KOMIIEKC TEKMC/IMKAArU XaKnKuii Xam y MNaH
Ma-yCT TywicuH (3-unama). anaa namym yrrap € yer

S={(§.n,c)eR’:§2+n’+(€—%)2 =l} (22)

3-4yusma

NocruEous -
pamuns, yF
gﬁ:é%}%:%}?:{ii%::{%%ﬁm» By Hykra z Ko;ynnr;:cqu:-“
g:raah.dr:l (komnnexc coHra) gxpg:ngz:;:;il;:igu:noacr "K::Emg:{:
JHau cope épuis
crtin P & e, opans o s Srasone
ceheparuHr A HyKTacura Moc“:;":::g. g;p:oz;g:r i?:a gﬁiﬁ:ﬁ:

xap 6up HyxTara Komnnex
b o C TeKMCAMKAR BUTTa HyKTa MOC KeNuWwMHKU
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WyHnpai kwnub, KOMMIEKC TEKUCMKAArW 6apua HyKTanap
19inamm Gunan (C 6unan) cceparunr SYP} HykTanapu Tynnamu
§3apo 6up KuiMatiu Mocnuiaa 6ynap akaH.

WyHH TabKMpiall SIOIMMKH, KOMIUIEKC TEKUC/MKAATW Z HyKTa
xnopavHata GownpaH ysoknawa 6GopraH capu yHWHT cchepagaru
racenpy P Hykrara (kyT6ra) skunnawa Bopaaw.

Arap KOMMNEKC TEKMC/MKAR Z =0 neb aranysun <«HyKTa»
(iekcHs ysoknawrad HyKTa) onMHCa Ba yHM Cépepanarv P ra moc
Kaslysun HyKTa Aeb Kapanca, yHaa

C=Cu{z=m}
1ynnam 6unan S ciepa HykTanapuaa wbopar Tynsiam yaapo 6up
KMIMaTAK MoCAMKAa Bynanu:
S~C
By MOC/AMK KOMIUIEKC TEKWMC/MKHUHT CTepeorpachuk NPOeKUMACH
AeAnnagu.

Opataa C Tynnam KeHraTHpUAraH KOMMNEKC TEKUCMK, S cupr
sca Puman cchepacu aeb aranagu. Copepaparn HyKra KoOpAvHaTa-
napu 6unaH KOMMNEKC TEKWC/MKAATM MOC HYKTa KOOpAuHaTanapw
opacuaari 6oFNaHNWHK TONKL KUAKH 3MaC.

AFTaitIMK, KOMMNEKC TEKUCAMKAATM z=X+iy HyKrara S cie-

pagaru A = A(E,n,{) HyKTa MOC KeSICHH (3-unama).

Paswakky, P=P(0,0,])eS xamga z=x+iyeC HyKranap
OpKaM YTyBUM TYFPH UM3HK TeHramach (napameTpux TeHrnamacH)
KyHAngaruia

§=%x,

n=ty, (23)

(=1-t ’
6ynaau, byHna t=0 6yaranpa P Hykra, t=1 6ynraHpa aca z HyKra
xocwn 6ynagn. -

KoMnnexc TeKUCAMKAArM Z HyKTa KoopavHatanapu X sa 'y nap
Mab/yM BynraHaa A- HYKTaHWHIM  KoopAuHatanapu £,M.§ nap Ky

HAarMua aHnKAaHaM.
Mabsymicn, A = A(E,1,5) HYKTa Xam (23) 1yrpu umsvkaa xam S

chepana dragn. Wyws svtwbopra onwb, §=tx, n=ty, £=1-t
napHu cthepa TeHrnamacu :

2
2 2 1) 1
+ +C—=] =—
& +n (Q 3 2
pary &, n 8a { NapHUHI YPHWHra Kyiub Tonamua:

19




t2x2 4p2y2 . 1y 21
yi 4 -tet _?at(xz+y2+l)=1=>

=>t(|z|2 +1)=l=>t= 1
1-»|z|2
Aemak,
E=tx= X s
1+ ’zlz
- y
n=ty=
1+ |z|2 (24)
C_, =]l~t= ﬂi___
1+ |z|2
6ynanu.

C¢>ega,qaru A HyKTaHWHr KoopauHatanapu £, 4,¢ }1ap
Mawnym 6ynraHna Texucankgary z Hy! k an
6 KTaHWHI KoOpAWHaTanapy X
Y nap Kyunparnua aHuknasaam: (23) Tyrpu ynsuk Teﬂmamacu:an =
t=1-¢
6YnuwmHM Tonué
, yHu (23) cuctemaruHr BupuHum
CHRArn t HUHF YpHUra KysMua: P racna Termave:

§=(1-0)x,
n=(1-0)y.
By Texrnuknapgan o
=5,
o o

6ynmwin kenu6 unkagm.
Komnnexc tekucnukga
z; =X +iy,, Z3 =X, +iy,
HyKTanaphu onaiwmk. By Hykranapra m
OC KesyBuM C
HyKTanap, SibHH YNapHUHT CTepeorpacpuk npoexumapu Pepagary
A =A1(§1,HI»C1)1 Az =A,(&;,13.8;)
6yncu.

Ywéy

O
MHKZOOp z, Ba
cH) Aeﬁunal,qu, %2 HyKtanap opacugaru macodba (Eskana macocpa-
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Ay A(EmG) Ba Ay =A,(§;.n2.G;) HyKTanap opacwaarv
macoa z, Ba z, HyKTanap opacuaarv cdepvk macoda aeb ara-
najm 8ay p(z,.2;) xabu Genrunanaam.

Paswankn, Ay =A;(E;.n1.51) Ba Ay =Az(§2.1M2,8,) HyKTanap
apacnaarn Macoca

PRt 2 2
P(Zl,lz) =J(§2 —gl) +(ﬂ2 - ’11) +(C2 "Q)

6yrman (xapancun, [1], 14-606, 1-5).
IOxopunaa xentupunrax (23) copmynara kypa

é = X , W= B4 , - |zl|
] 1+|zl|2 ' l+|zll2 : ]+|le2
& = S, g =-22 . 2 = |Zz|2
R B 14|z

6ynuiwmen 35THOOpra onnb z, Ba z, HyKTanap opacuparv ccepuk

macodaHu Tonammsa:

lzl —ZZ| . (25)
1

7,.23) =
P( ! 22) 3 2
. L+|z)|° -1 +|z5]
KeHraiTMpuaran KOMNIEKC TEKHCAMK C na z; =» 6ynran xonaa
(25) bopmyna

p{20) = —— (26)

Yol

5§. Komnnexe "reKucnuKAa Yu3MKNap sa coxanap

KypuH1wAaa 6ynagn.

1% KoMnnexc TeKWcnAukpa uHuauknap. Irpu
UMUK FEOMETPHUAHMHI AacTNabku, aWHW NanuTaa MyXuM TyllyH4ana-
puaaH 6ynub, YHU TEKUCAMKAA HYKTaHWHI Y3/YKCH3 XapaKaTW HaTu-
)acmaa KoNAUpraH u3m aeb Kapaws MyMKHH.

Xapakaraaru HyKTaHWMHT KOOPAMHATANApWHW X Ba Y AeAMnca,
paBlaHKky, ynap 6upop t Y3rapyBUWHWHI Y3/yKCH3 cyHKUMANAPH

6ynagu:

X = x(t), <t<
{y=ﬂn (cst=P




Alin naitraa (xy) wydbTauK KoMmnekc connu WdpOAS/IATHM
cababnu, yHu

o Z=X+iy
KYPHHMWAA 83nw MyMKkuH. Hatwkana

N z =X +iy = x(t) +iy(t) = z(t)
6ynagu.

Demax,
z=u1), (@st<p)

ywkuns  [o,B] cermentHM Kommnexc Texucnuk HYKTAOPHA
aKCraHTUpagy Ba By HyKTanap Tynnamm aca kommiexc TEKHCIMAR
3rph UuankHn  ubopanap akaH. ByHpa z, = z(a) IrpH UNINKHHHT
Bownanru HYKTacH, z; = z(f) 3ca arpy¥ YNIUKHUHI cyHr¥ (OXHpru)
HyKTacu 6ynaam (4-unama).

IEIR A
T
l )

4-qu3Ma

HFYY Ba

Arap z(a)=2p) 6ynca, THU 3rpu uusukHuHr GowBAH
K &nmK

OX[}P"H HyKTanapu ycrma-ycr tywica, Gywgaii arpu ymu3#
nedvnagu. .
Arap z= Z(t) 3rpn UM3NKAA t Y3rapyBUUHMHI MKKHTA PV G
Ba t, ,(tl :tz) KMAMaTnapira Moc kenagurad z(t;) sa 1)
HV'S" anap xam Typsamua 6ynca, y Xonna arpu umamk YKopaaH qm“f"
neimnann. Bowkaua kw6 airanma Mopaan unanrn [P ] cer
MEHTHU §3apo BMp KWiMaTAM Ba yanyKcua akchadtvpnl HaT
cuparn akcupaH nbopar 6ynap aka.

o .ol
Z.Komnnexc tekucnukga ounk 83 enhx
amaa €

Tynnamnap. Coxanap. Bupop zy €C HyTa X
Myc6ar coHHM onainmk.
1-Tabpud Yuby
|z-zo|<e
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IMICUINMKHN KaxoaTnanTupysun Z (zeC) HykranapaaH wbopar
1ynnam z, HykTaHuHr arpodm (e -atpocm) aeiunaan Ba U(zg,e)
uabu Genrmnanagun. Jemax,

U(zg,8) = {z e-C:|z - zo|< e}.

IUynra yxwain zg € C HyKTaHuHr atpodu (e -aTpodu) TywyHuacu
KHpHTHARAM:
U(zg,e) = {z € (_I:p(z,zo)< e}

Yw6y ‘
{zeC:0< |z - zo| < e}

({z e C:0< p(z,2q) < s})

ynnam z, €C |z €C) HyKTaHWHr Yiunran ar W aennnaau.
Z

Mapa3s KWaMK, KoMiuiekc Tekncauk € aa 6upop D tynnam
6epwnran 6yncur.

2-Tabpud. Arap z, €D HyKra yaunuHr 6upop arpodu
6unan wy D Tynnamra Termwau 6ynca, z, HyxTa D TYNNAMHUHC
WYKW HyKTacu fenvnaau.

3-Tab p v . Bapya HyKTanapu WiK1 HykTanapaaH wbopar
TynnaM ouMK TYnnam aeiunanu.

Arap z, € C HyKTaHuHr (zy € C HYKTaHWHT) UXTHEPHA JAnAraH
atpoduaa D € tynnamumkr (D c C TyrnaMHUHI) Kkamuaa GuTta
HyKTacH 6ynca, z, Hykra D TynnaMHUHI NMMUT HyKTacu aennnagu.

4-Tadvpud Arap D TynnamHuHr 6apya nuMHT HyKTanapw
wy Tynnamra Ternwnu 6ynca, D énuk Tynnam gednnanu.

Muconnap. 1. Ywéy

D= {zeclz—zo|<r}
TynnamMim Kapaiinuk. Bynaa z, € C Gepunrad Hykra, r 3ca myc6ar
con. By Tynnam ounk Tynnam 6ynaau. Kapanaérrad D tynnam Map-
Kasu z, HyKTana, paauycu r ra Tedr 6ysraH nowpaHu wdopa-
nauigv. :

XaKkukataH XaMm, z =x+iy, zp =a+ib AeRwica, yHaa

lz— 2} < 1= [x+iy-(a+ib)| <r =

= "‘(x—-a)2 +(y—b)2 <r= (x-8) +(y-b)? <1t

6ynagu (5-unsma).
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&F
/..‘ - \\
I ~
, ‘,/7‘
\v to 7
Se s -
) rd
x
S-au3Ma

2. Ywéy
D= {zeC:ro <|z-z| <rl}

TyramHK kapaiimk. ByHaa z, e C 6epunrad HyKTa, 1, Ba 1, nap
mycBar connap. By Tynnam ouunk Tynnam 6ynagu. D Tynnam Mapka-
34 z, HyKTaja, paguycnapu r, 8a r; (r, <r;) 6ynraH ailnaHanap
6unaH uerapanaHraH WaKNHU-XaNKaHK Wcboganaitam.

XaKuKaraH xam, IOKOpUAArWAeK, z=x+iy, z, =a+ib 6ysca,
yHAa ’

n<|z-zo|<n =’ ‘0 <|x+iy -(a+ib) < =

=5 < "(x—a)2 +{y-b)* <y :?rg < (x"—}i)(2 +(y-b? <.

6ynagy (6-umsma), 000000 -
A
¥ —-
P >
.
, N
‘ J,.i.;‘ ‘\
.t p
LI P
L N o N
NN N
. - 90
-~ 4
= =
6-1m3Ma

1. Yw6y
D={zeClz-z|< i}
1ynnam 8nux Tynnam 6ynanu.
5-tabpud Arap DcC WyHAaH Tynnam Byncakm, yHra
1M MM UXTUEPYHA Z; Ba Z, HyKTanapHW 6YpNAWTUPYBUH YHU3WK
my 1ynnamra tervwnn 6yaca, D Gornamny Tynnam geAnnagn.
MacanaH, yw6y

D, = {z e Clz—z| < rl},
D, ={zeC|z—zo| > rz},
D; = {z eCp <|z-2| < rl}
1ynnamnap 6ornamnm Tyniamnap Gynaau.
6-Tabpud Arap D tynnam (Dc C) xamM ouuk xam
Gornamnu Tynnam 6ynca, y coxa aeb aranaan.
lOkopuaa kentupunras Dy, D3, D3 Tynnamnap coxa 6yna-
AW, YyHKM YNApHUHT Xap 6upn 6uprHUMAaH OHMK Tynnamnap, uK-
KMHUMAAH Bornaman TynhaMnapAavp.
Mab/lyMKH, TYITAMHUHIM JIMMHMT HyKTacu LWy Tynnamra Tervuwnu
6YNMLLA XaM MYMKHH, TETWAW BYMachnri xam MyMKuH.
D coXaHWHT yaura Tervwnu 6ynMaraH NWMMHUT HYKTach YHUHN
“erapasuii HyKTacu Aednnanu.
7-Tabpnd. DcoxaHunr 6apua Jerapasuil HyKTanapuaaH
wbopar Tynnam D coxaHuHr yerapacu pedmnagu Ba D Kabu
6enrunaHagu.
MacanaH, ywéy
D= {zeC‘z——zo|<r}
COXAHWHI UerapacH
6D={zeC:|z-—zo| =r}

AbHA MapKasu z, HyKTada, paauycu r ra TeHr 6ynraH ainaxHa

6ynaan.

Aiiraitnuk, D < € coxa 6epunran 6yamb, yHuHr uerapacu D
6yncvH.

Arap &D 6ornawm Tynnam 6ynca, D 6up Gornamnn coxa
nenvnagn.

Kyiuparn 7-uM3mana TacsupnaHraH coxanap 6up 6Gornamnu
coxanapra mucon 6ynaau:
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3 1>-KTeopema OPKopaan teopemacu). Maudpui
€nuK JK0pAaH HUSUFW KOMINIEKC TEKMCIMKHU UKKWTA Bup 6oFnaman

coxanapra axparagu.
By teopemagan wxTuépuii dnuk XoppaH unsurn Bunan uera-
panaHraH Tekucauk 6ynaru 6up Bornamnu coxa 6ynMmM KypUHaau.
‘-Iel:apacu 6up Heutra &nuk XoppaH uMauknapuaan ubopar
coxa kyn 6ornamnm coxa aeimnagu. Macanan, ywéy

| D={zeC:r<]z-—zo|<R}
coxa ukku 6ornamnu coxaaup (8-unama).

3

8-qnu3Ma
9-yy3mMa

9-uuamaga 3 6ornamnu coxa TacBUp/aHraH.

6-§. Komnnexe COH/IAp KeTMa-KETNHUTH BA YHHHT JIUMHTH

Maremaruk aHanna kypcuaa XakuKHil COHNap KeTMa-KETAWMY Ba
YHHHI UMWTU TyluyH4anapu KUpuTuaub, ynap Garacbcun ypraHu-
nrad 3gn. XyAaW WyHra yXWall KOMNAEKC COHAAp KETMa-KeTAWrW
B2 YHUH IMMHTH Tyl HUaNapu KUpUTUIaAH,

®apas kunaitnuk, f xap 6up n (n €N) Hatypan coHra 6upop
z, KoMnaexc connu (z, € C) Moc KJIOBYM aKchaHTUPHIL BYnCKH:

EN>C  (hoz,)

By AKCNAHTUPHLL TaCBMpnapMAaH Ty3aunra
Z1,Zp 923,000 Zy, gree

whOAA KOMNNEKC COHNap KETMa-KETAMrv Aeinnagu Bay (z,} Kabu

GenrunaHagm.
Macanan, {z,}= {l + il} :
n n
i | | B 1 1
41, —+i—, —+iz, oo, —FI—, .o
2 2 3 3 n
KOMMEKC COHNap KeTMa-KeTanrngup.
Supop

ZysZg s Zyseees Ly goor
KOMUIEKC COHNAp KeTMa-KeTnuru Gepunran 6yncun.
8-Tabpu . Arap wyHaaih Mycbar yarapmac M coH maBxyAa
6yncakv, Vn eN YyuyH |z,,| <M TeHrcuanuk ypuHnn 6ynca, {z,}
KETMa-KET/IUK YerapanaHrak Aennnaau.
MacanaH, yw6y

1+n? l+n2}

{z,,}={-i—+i

KOMNNEKC COHNap KeTMa-KeTauru yerapanaHra, 4yHK! vn eN

yqyH

R nl_(nj2+(n)2=ﬁ n <_\/_E_
[l en?  1en?] Yien? 1+n° T1+n® 2
6ynanu.

{z,} KOMINEKC COHNAP KETMA-KETNUMH XamAa @ KOMMIEKC COH
6epwnran 6yncuH. _

9-TabpHd Arap Ve>0 COH O/MHMaHAA XaM wyHAan- Ha-
Typan m, =ny(e) COH Tonmncaxy, 6apua n>n, coHnap yuyH

|z, -3l <¢ (a = )
TeHrcUanuk GadKapunca, a KOMMNEKC COH {z,} KETMa-KETMKHUHI

NMMWTH AeAnnaau sa
lim z, =2
n—>cC
EKu
no>wo ja z,-—>a

Kabu BenrunaHanu.




Arap {z,} KeTMa-KeTAuMK nuMmurra ara 6ynca, y AKUHNALWYBYM
KeTMa-KeTUK Aerunaau.

10-Tabpud Arap Ve>0 con OfiMHraHOa XaM WyHAan |
HaTypan n, =ng(e) coH Tonuncaku, 6apya n>n, Hatypan coHnap 1

YHYyH
24> A

TEHICU3NUK 6a>|<apunca, {z,} KETMa-KETAUKHMHI NUMUTH Yekcua
AeAnnanu sa

lim Z, =

n—>wo
éxku

n—ow fa z,->w©
Kabu Benrunanagu.
Mucon Yuéy

{za)={a"} (s eClaf<])
KOMM/IEKC COHNAP KeTMa-KeTNUIMHUKE JIMMUTHHK TOMHHI.

UxTu8puit €>0 coHnu onub, yHra Kypa 1, HaTypan CoH Kyi-
uaaruya

ng =ng(e)= []°g|'| e]
aHuknaHca, ([a|" <& TeHrcuanuiHm euné TOonMnagu:

" <e= longalu > log}, 2= n > log), € ),
y xonaa 6apua n>n, yuyn
2] <[a|" <
TeHrcuanuk 6akapwnaam. By aca 2-Tavpudpra 6uHoan

lim z, = lim a® =0
n— oo n— o

6ynuwmuHn Gunaupagu.

DHAK AKUHNAWYBYH KETMaA-KET/IMKNAPHUHI XOCCANAPUHU KesTH-
pamus.

1°, Arap {z,} xerma-ketnuk SIKMHNawysun Bynca, y uerapa-
nawran 6ynagu.
Ucbor. {z,} kerma-keTaux AKUHNAWYBYW 6YNU6,

lim z, =a (a eC)
nN~-) O
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Aprcun. YHaa Tabpudra 6uHoan Ve >0 BepunraHaa xaMm wyHAan
n, « N COH TONWNAAWKYM, 0 >ngTEHrCUINIMKHU KaHOATNAHTUPYBUH
) &

fapua HATYpan COHAApP yUyH

|zo —a| <&
f9naau. By TeHrcuanukgax @oﬁnanam& TONaMK3:

|2a| = k2o — ) + 8} s |20 —a| +]a| < & +af

Jlemax, {z, } KETMa-KET/IMKHUHI (ng +1) - xaaMAaH KeHuHrU Hapua
KALIAPH YUYH '

[zo] < & +]a|
1eHrcUanvk Baokapunagu.

Arap
e+, Jzi], 22}y --s Iz,,o| ,
COHNAPHKHI 3Hr KaTTacuHW M gecak , y xonaa Vn eN yuyH
|za|< M

6ynanu. By aca {z,} KETMa-KETAMKHHHI HerapanaHraHIurMHu 6un-

AnpagH. o
2°. Arap {z,} Ba {z,} KETMa-KETAHUKNap SKMHANALYB4H BysIMb,

lim Zp, =3+ lim zZ, =a (s eC,a eC)
n—>x o

6ynca, y xonaa
{2,22,), {2a-Z0), {i—} (Zo #0)
KETMa-KET/MKNIAP XaM sikuHnauwysuy 63116,
1) lim(z,,iz'n)=aia'

=0

2 lim(z,-z,)=a-2"

n—e
) lim -z—.“—)=—’.- @ =0
A Z, a A
6ynaau.

By TeHrnuknapHuH ucbotnaw Kuink amac. bus ynapaan H6vpn-
HU, MacanaH, 1)}-HUHr ucBoTuHM KenTupamus.
Altaninuk,

lim 2z, =a: lim z, =3
n—» n—>®

29




6yncvH. Nlumut Tabpucbura GuHoaH Ve >0 6epunranga xam %

COHra Kypa WyHAa n, €N COH Tonwnagukk, Gapua n>n, nap
yuyH

' |2, -3 <§ (27)
6ynanu.
LiyHunrgex, -;— COHra Kypa wyHaan ng eN coH TOoNMNaAUKHK,

6apua n>n, comnap yuyH
Z, — a_'l < -:~ (28)

6ynanu.
3HaM ny Ba ng HaTypan COHNapAaH KaTTacHu n, Aeb oncax,
yHaa 6apua n>n, nap yuyH 6up BaKTaa (27) sa (28) TeHrcuanu-

knap ypuHnu 6ynaau. demak, n > n_o- 6yaranpga
l(zn + zn) —(a ia')l = (2, —a):t(z'n —a')l <

<|z, —alilz;,—a'

€ €.
<=+-—=g
2 2
6ynu6, yHgaH
lim(zn iz},):a ta'
n—w
6YnMwK kennb umkagu.

3HAN KOMNNEKC COHNAP KETMAa-KETMIH AUMUTHHMHT MaBoKy M-
W XaKuaaru TeopeMaHi Kentupamus.

®apas kuwnanmk, {z,} (n=1,2,...) Komnnexc COHMap KeTMa-
Ketnurn Gepunran 6yau6, z, (n=1,2,...) HWHr XaKuKwiA KWCMM
Rez, =x, (n=12,..), wmasxym kucmu Imz, =y, (n=1.2,..)
6yncuH:

z,=x, +iy, (n=1,2,..)

Harwkana wkkura {x,} xampa {y,} xakukuit coHnap kerma-
KeTnWKknapwra ara 6ynamua,

2-Teopema {z,)={x, +iy,} Komnnexc COHNAp KeTMma-
KeTAMrM a = o +if (a € C) NMMUTTa 3ra BYnwM yuyH {x,}Ba{y,}
XaKVKUA COHNap KETMa-KeT/IMKNAPpH NUMKTTa 3ra 6ynub,

lim Xg =, lim y, =B
n—»a n-—>cw
6yauwu sapyp sa erapnm.
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NeBor Japypauru Adrainmk, {z,} KeTMa-keT/uk

Humnt a ara Bfncun: |

lim z, =a;
n—>w

lim (x, +iy,)=o +ip
n—» % .
Jiwmmut Tappudura GuHoaH Ve>0 6GepuaraHpa XaMm  LyHAAH
ng « N COH TONMNAAMKK, 6apya n>ny Nap yuyH
|zo —8]<e
reHrcuanuk Gakapwiaaw.
PaswiaHku,

|22 "a|=|(xn +iys)—(a+ iB)|=

~fa - @)+ iCra = BY|= flxa o)+ (0 -

Aemaxk,

\[(x,, —(x)2 +(y',, —p)’ <e.
KeiunHrn TeHrcnanukaaH ) 2
(% a —oc)2 <e?, (ya-B) <e’,
SbHU .
|xa-a|<e, |ya-B|<e
6ynMwu kenmb umkaaw. By aca {x,} ea {y,} KeTMa-KeTAWKNap

NYMHATTA 3ra Ba

lim X, =0 lim Yo =P
e X n—» 0

6ynuKHY Bunaupaau.
g Etapnunuru Autainmk, {x,} sa{y,} keTMa-KeTMKIap

numuTra ara 6ynnb,
lim X, =&, lim Ya=B
n—>o n—»x
€
6yncut. Jlumut Tabpucbura BuHoan Ve >0 6epunraHaa Xam 3
coHra Kypa WyHAa# ng €N COH TONWNAAWKH, 6apua n>ng ’nap
yuyH .
x, —a) <= (29)
2
6ynagm.
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LLyHuHraex, % coHra Kypa wyHaad ny eN CoH TonuAaAWKM,
6apya n>n, nap yuyH
Yo - <§- . (30)

6ynagu. Arap n, 8a ny Harypan CoHNapAaH KaTTacMHW no Aed

oncax, ynaa 6apya n>n, nap yuyH 6up BakTaa (29) xamaa (30) |

TEHICU3NUKNAP YpuHAK BYnagu.
PaswaHku

|20 =] =|(xa +iyn) (e +iB) =
= [(xa — o) +i(y, -B) < [xa —of +lyn ~ B}

IOKovaam (29) xamga (30) Terrcuanurnapaan thoinanaHnb, Gap- |

ya n>ny Nap yuyH
e ¢
2o — 8] < xp = + |y, -pl <5t5=e
6y nuwmuKK Tonamus. By aca {z, } kerMa-keTAuK numuTra ara sa
lim Z, =8
. n—ro
3KaHAMruKM Gungupanu. Teopema ucbor 6ynau.

- 2-3cnatma By reopemaHuHr eTapaaMrHum AKUHNALWYB-
UK KeTMa-KeT/MKNapHUHI 2°-xoccacuaaH onganaHmb xam wcbor-
naw MyMKuMH, :

Kenmupunran teopema komnnexc cownap KETMa-KeT/IMrMHUH

JUMUTHHA YPraHWLWHKA XaKUKWA COHNAP KETMa-KETAUIUHUHI NMMUTH-
HW YpraHuiira KenTUpUIMLWKHK ndboaananau.

Mucon Yuwéy
3n+2 .2n-§
= +1i n=12...
{zn} {4n+3 5n-l} ( A)
KOMNNEKC COHNAP KeTMa-KeTAWrMHHHI JIMMUTUHA TOMMWHT.
Paswarikm,
" = Sut+2 ;-3 (n=12,..)
4n+3 5n-1
KOMMNEKC COHHUHI XaKUKUK KMCMM
3n+2
= n=12....
" 4n+3’ ( . )
MaBXyM KWUCMM 3ca
2n-5
Yo = 1’ (n=1,2,...)

6ynagn.

. 3
im x o 1 3n +2 -3,
v = M T3S

. 2n-5 2

lim = 1 = —

a0 nl}’mw Sn-1 5

3aHUHW 3bTUBOpra Ofcak, ynpa Teopemara Kypa 6epwiran kom-
.2 v
fAeKke connap KETMA-KETAUrUHUHT TMMHTH .ii+ i ra TeHr 6ynuwmn-

HHU Tonamua:

. - .2
lim 2z = lim(3n+2+izn 5)=%+x§-.

n->wo N~y on

4n +3 5n -1




2-BOB

KOMINNEKC APIYMEHTNU ®dYH uan
AP.
ronaoMoPo d’YHl(l.llflﬂllAll:l.l

1-§. Komnnekc aprymentay byHk
: uusna
NUMHTH, y3IyKCUINUTH Py YAapHinr

%" Komnnekec a
Prymeunrtau ¢pyH«k-
UM A TyuwyHuyac u Komueke co 1
/ . HNap Texwcn
6up¢:p E 1ynnam 6epunran 6yncum: Ec C. P ¢ a
-Tavpud Arap E Tynnamaaru xa
\r p 6up z Ko
couraﬁupop f _KoMaa éku KoHyHra kypa 6urTa wpxomnne:::m f::u:
MoC Kyuunrax 6ynca, E Tynnampa dyHkuua Gepunran (aHuKnanrax)
Aeb atanagu sa 'y
frzow &m w=f(z)
1(::614 6eannaHaAn. ?yn,ua E yHKUMAHMHE aHuknaHmw Tynnamu, z
PKAW y3rapysuu xu cpyHiuus aprymentd, f 3ca z ysrapysuu-
HUHr @ynxunncu Aernnanm. i
- AWrainu,
. . w=f(z)
YHKUMR Bupop E (Ec C) tynnamga Gepwnran 6v
€ H 6
KouAara kypa xap 6up P e, s 1
zZ=x+iyeE
KOMNAeKC coHra 6urTa :
W=u+iv (ueR,veRy
KOMN/IEKC COH MOC Kyimnram 6yncuH, Aemax,
5 W=u+iv=Ffix+iy).
Kedunri rerrnukgan
) u=uxy), v=vx,
6ynuwm Kennd unkagm, g
) Aemak, E TYymnampa w=1£(z) cyHKUMSHUHF 6eprniwum wy
TynamMaa X Ba y xakukui yarapyauunapHuHr
u= u(xr Y) >
vV=v(xy)
hyHKUMARAPHHUHT Gepunnwmaex axan.
Oparga, u-= WX,y) pyHKUMA  f(z) PYHKUMSHUHE  XaKuKMit
KHCMH, v =V(X,y) 3ca f(z) HWHI MaBXyM Kucmu Aelvnanu:
u(x,y) = Reflz) ,
v(x,y) = Imf(z).
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Mu o on Yuiby
z+3
flz)=—=
(z) z+5

LM M XBKWKHA BR MABXYM_ KWUCMAIAPHHW TOMWHT.
Dapuni ai yHKUMAZA 7z = x + iy 3KaHWHK 3bTHBOPra oaué, yHHU

f(z)=u+iv

KPpmiiniiaa B3n6, KyUnaarn TEHIIMKHK TONaMK3:
z+3 _x+iy+3 _[(x+3) +iyf(x+5)-iy]

z+5 x+iy+$5 x+5% +y?

U+iv=

. x2 +y? +8x+15 i 2y
X2 +y? +10x+25  x? +y® +10x+25

Nemax,
x2+y? +8x+15

u=uxy)=——F———
X2 +y? +10x+25
vV=V(X,y)= 2y

x2 +y? +10x+25
Jpunm z ysrapysum E Tynnamga yarapraHaa w=f(z) GyKumusHuHr

MOC KMHMaTnapuaaH wbopar Tynnam
F={f(z)=u+iv:iz=x+iy €E}

@9ncur. Oparaa, By Tynnam. hyHKUMS KMAMaTnapu Tymiamu fAeiu-

nagm.
femax, E Tynnamga (EcC)
w=f(z)
dyHKuMAHMHT  Bepwimun  Oxy - Komnnexc Tekucamkaark E

rfnnamiu (Tynnam HyxTanapuHu) Ouv- KOMM/IEKC Tekncaukgarn F
1¥nnamra (Tynnam Hykranapura) akc aTrupuwaaH nbopar akan (10-

unsma).
31 < " : e,
E o3

o z l

10-w13Ma

Wy cababnu w=f(z) dyrkunsHm E Ttynnamumdr F Tynnamra
axcnaHTMpuw aeb xam lopuTUNAON.
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Dapas kwnainmk, w = f(z) dynx? E T¥amaa (EcC) 6e-
punran 6ynu6,
F={f(z):#E
6yncun. CyHrpa F Tynnamaa (Fc C) ¥3 HasBaruaa 6upop

=g
yKums Bepunran 6yncuH. Hamwkana, © TYVIaMAaH onuran xap
6up z ra F Tynnampa 6urra w cod (f:2=> W) Ba F 1ynnampan

onwHran Bywpait w comra 6utTa ¢ cott (9w —> &) ‘Moc KyAnnanu:
2t yw—G.

Aemak, E tynnampan onunran xap 6nP Z @ 6utta § coH (G eC)
MOC Kyunmb, z—( dpyHkums xocw! 6ynanu. Bynpai cyHkuus
Mypakkab yHKUMS AeinnagH sa
¢ = ()
Kabu GenrnnaHagu.

w=1f(z) c;;leuus E tynnamaa 6ep“f'ra“ 6ynu6, F 3ca wy
dyHKUMS KuitMaTnapuaaH wbopar TynndM 6yncu: F = {f(z):z€E}.

F Tynnampas onuHran xap 6up W €oHra E Tynnamaa 6urra
Z COH MOC K§inmwMHi nepoaanosun PYHKUMS W =1(2) dyHKuns-
ra HucBaraH Teckapu doyHKumMs aetiwnad! B3

z=f"1W/

kabu 6enrmnanagu. .

apa3s Kunalinuk, w = f(z) dynu® E Tymnamaa (Ec C) 6be-
punran 6yncun. 5

2-Tavpud Arap z apryment il E TYNNaMAaH ONUHraH
TYPAM KuitMatnapupa f(z) chyHkumsaur’ MOC KMMMATapu xam Typ-
nuua 6ynca, Bowkaua aitranpa f(z,)= [(%2) TEHIMMKAAH z, =z,
TEHIMK (2,,z, € E) kenub umkca, f(z) ‘}’y”m"" E tynnampa 6up
snpoxn (&xu Gup Bapaknm) dyHkuus ASHIAAM:

Mucon Yuwéy

1
f(z)=-71
cyHkumsHuHr E = {z € C:|7 < 1} TynnamAd 6up sinpokaM GynuimH

KypcaruHr,
AWtainuk, z,,z, €E yuyH

f(z,)= f(h) 4
AbHU
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1 1
z, -1 B z; -1
MY i PasuianKkK, KERUHIK TEHIAKMKAAH
z,—-1=12,-1
MM ¢, -2, Gynuwn kennb yukagu. femax,
f(z)=f(z) > 2 =2, (z,z; €E)
By » & Bapunran doyHkuusHuer E - fa Gup SnpokaM akaHnHn 6w

Anpasin.
. Oyunkunua nunmurtu Qapas kunawmk, w=f(z)

(wrmumn E (EcC) tynnamga Gepwiran 6ynub, z, Hyxra E

1YIARMHUHT IMMUT HYKTacH 6YyncuH.
3 ravpud Arap Ve >0 COH yuyH LiyHAaH 8 =58(e) >0 COH

1ONMNCAKK, Z APryMEHTHUHT 0<|z—2zo|<3 TeHrcuanukHu KaHoaT-

navinpysun 6apua z e E Kuimatnapuga
If(z)-Al<e
1aHicusnuK  Bakapusica, A KOMNAEKC COH f(z) hYHKUMUSHUHT
¢ >z, Aaru auMuTy geb atanagv Ba
- lim f(z)= A

Z—)Zo‘
kabn 6enrmnaHanm.
4-Tadpud Arap YM>0 COH yuyH WwyHAaK & =35(c)>0
(ON TONWICAKM, Z APTYMEHTHUHr 0<|z—Z| <8 TeHrcuanukHu Kavo-
arnaxTupysuM 6apua z € E Kuimatnapuaa
[fcz)|>M
TeHrCU3NWK Gaxkapunca, z—z, Aarv f(z) PYHKUMAHWHT IMMUTK ©O
Aenunagw.
AlTainuk, z=0o HykTa E TYNAQMHUHT IMMKT HyKTacu 6yAcuH.
5-Tabpud. Arap Ve>0 COH yuyH WyHaalh p=p(e)>0
COH TOMWACAKH, Z PTYMEHTHUHT |7>p TEHTCMINMKHU KaHOAT/aHTH-
pysuu Bapua zeE Kuimarnapuaa
if(z)-Al<e
TEHICU3NWK Baokapunca, A KOMNNEKC COH f(z) CDYHKUMSHUHI

Z—> © [Jarv IMMWTH AEAMNAOM Ba
o

lim f(z)=A
2z

Kabu benrunanaam.

37




3HAn, 2,2, XaMAa A KOMMNEKC COHNAPHH
z=X+1y,
Zy =X, +iy,,
A=a+if
neb, cyHr
w=f(z) =u(x,y)+iv(x,y)
3KaHAMrUHM IvTHBopra onmb, z-—>z, Ra f(z) QyHKuMsHUHG A
Mmra ra 6YaMWK x> x,, yoy, A3 wxy) Xamga v(x,y)
hYHKUMSNAPHUHI MOC PasuWAa o Ba B sMMuTaapra sra 6yauwura
IKBUBAIEHT IKAHNNIMHU UOAANOBUM TEOPEMAHH KENTUPaMM3.
1-teopemMa w=f(z) PYHKUMAHUHT z — z, Aa A nMMuUTTa,
lim f(z) = A

2-32y
ara 6ynuwK yuyH
im w(x,y)=o , lim v(x,y)=p
X=»xg X=»%q
Y-yg Y—Yo
6ynuwu 3apyp Ba etapau.
Mcbot.3apypnuru Alitannn,
lim f(z) = A

z- 29
6yncuH. Jlumur vavpuchura 6uHoaH Ye>0 COH OAMHraHAa xam
WwyHAaak 5=5(2)>0 COH TONUNAOWKM, Z apryMEeHTHUHT O<|z—z°| <3
TEHrCU3NWKHW KaHOATNaHTUPYBUM 6apua z e E KuitMatnapuga

f(z)-Al<e
TEHrCUanuK Baxkapwiagu.
PasuwaHky,
le=zo| = (X =%, )2 +(y -y,
f(z)-A =[urxy)-a]+ifvrx,y)-p]
69116,
|z-2z| <8
6ymiwmpan

[x-xo| <8, |y-y,|<8
6ynun Kennb uukaau.
MKKMHUM TOMOHAAH Kyingary

[u(x,y) - of = [Re(f(2) ~ A)| < |f (2) -Al<e,
[v(x,y)-B| = [Im(f(z) - A)| <|f(2) - A] <&
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181 namKNap YpuHaK 6ynaau. lemak, Ve>0 COH ONHHraHAA Xam
uUWH\aA 8 -B(e)>0 COH TOMUNAAWKK, lx-xol <3, tY’Yo| <8
Ay anpia .

lurx,y)—a| <€,

|v(x,y)—ﬁl<z .

184 cuanmKnap 6axapuwnagn. By aca voxy) = B
]jm = mn x’ =
X—-»Xg ury)=e X—>Xg

y->Yo y=ve

sxaHAW KK Bunavipanu.
E 1 a p ¥ nrn Alrainu,
lim u(x,y)=¢ ,

X-Xg
y=*Yo

lim V(X,Y) = B
X->Xg
y=>Yo

€
69ncun. Jiumut Tadpucpura acoca, Ve > 0 onMHraHAa Xam, 75— ra
KJpa wyrgai 8, >0 COH YONUNARWKH,
|x — %o} < 84, Iy - Yol < 8o
TEHFCHANMKNIAPHHM KAHOATAAHTUPYBUN UXTHEPHI X, y Aa
€
-l < —=,
jurx.y) af "
WYHHKHrAeK
g
- & —=
jvex.y)- B 7
TeHrcuanvknap Gaxapwnagn. By TeHrcvsMKnapaaH cdoiganaxu6,

TonAMM3: ]
lE(z)- A= juex,y) +ivex.y) - (a+iB)| =

= Ku(x,y)—a)+ i(V(X-Y)" B)| =

J 2 )_p)z < i.’.g—z—-:e_
= y(urx,y)—a)” +(vex,y JZ 2

Oemax,

lim f(z) =A.

-9

Teopema ucbor 6ynan.
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JMMUTHK XHcoBnamr.
ZR .
Assano 6epwu’aH f(z)= —Hﬁ PYHKUNAHWHT XaKUKWiA Ba
MaBXyM KMCMAIapUHWU TONammua: )
zRez _ (x+iy)x _

f(z)=

% Muc o n Y6y :

| lim 2Re 2 (2%0)
z

%

4 X2 +y? B
2
= i
sz +y sz +y?
Oemak,
2
Ref(2) = u(x,y) = .
X2 +y?
Imf(z) = V(X,y) = ——dee..
A ,xz +y?
MabsryMkw,

2
. . X
hm“(xiy)= llnl-——————:o’
330 el L
. . Xy '
lim v(x,y) = lim ——=——=0.
28 ey
YHga 1-teopemara MyBochuk

lim £(2) = lim zRez -
20 =0 |7

0.
6ynaan. :
lOxopuaa xesTupnnraH TeopeMa KOMIVIEKC Yarapysumwiu ¢oyHK-
UMSHHHE IMMUTUHY YPraHWWHW XaKWKWA Y3rapyBummm  cbyHKUMSIHUHT
NAMUTHHU  YPraHWura KenTMpunmwunHK uoganaian. Mavaymky,
SMatematuk aHanns” Kypcuaa XakuKui Y3rapyBumnu oyHKUMS Nu-
muty Garagpcun ypranuwnrad. llynu 3sbtwBopra onu6, Komnnexkc
yarapyBumnu hyHKLMS AKMUTK XaKuAArM TacAuKNapHUHr alpuMaa-
PHHU KenTUpHW BunaH kucposnaHamMus.
Antawmx, f(z) xampa g(z) dyHkumsnap E  1ynnamga

(Ec C) 6epunrad 6ynn6, z, Hykta E TynnamMHUHT AMMMT HYKTacw.

6yncun.
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Arap .
lim f(z)=A, lim g(z)=B
7, 37,
Mra, y xonaa o
lim [f(2)tg(2)]=A1B;
2%y
lim [f(z)-g(z)]=A-B,
79
m @A _A  (B=0)
>z, g(z) B
A9nanv.

° MAHWHF Y3NYKCH3NKTK !Dapasaxu-
Mﬁl?u;(,mwy:f.(‘zl)" cyHkums E T);'mnahrna (EcC) 6epv:nrau 6ynub,
s, HyKTa (2o €E) Wy E TYMNaMHAHT IMMHT HYKTaCH 6yncun.

6-1adpud Arap Ve>0 COH y4yH wyHaan &=>5(e)>0
0N TONWICAKH, Z apTyMEHTHUHF |z~2o| <8 TeHrcuanuruHu KaHoar-

nanTHpyBun Bapua z€E KuiiMaTnapnaa
|f(z)—f(z,)‘< g

ranrcuanmMk Baxapwnca, f(z) doyrkuMa z, HYKTaaa yasykcua aeb

aranagv.
(Paswanku, 6y xonaa
lim f(z) =f(zp)

2z
Ginasl Mach
Opatpa, z-z, aWMpMa (PyHKUMA apryMeHTUHWHI OPTTHP
aeimnaau Ba Az kabu Benrunaxanm:
Az=2-2.
Ywéy ‘
f(z)-1f(z9)
aimpMa 3ca, pyHKUMS OPTTHPMAcH feiwnaan. Yuu Af kabu 6enru-
naHagm:
Af =f(z)—f(z9)-
Ly TywyHuanapaaH doipanannb, yHKUMSHHHT Zo HYKTaAa
yTYKCH3NUTHHK KyHHAGriua XaM Tabpuchnall MyMKHH.
7-tabpud Arap Az—> 0 ga Af XaM HOJra MHTUACA,
lim Af =0
Az—0
f(z) cbyHKuMA z, HYKTapa yaayKcus Aernnagn.
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8-7avpud Arap f(z) dyHkuus E TynnamHuHr xap 6up
HyKTacaa yanykcus 6ynca, f(z) dyskuus E Tynnampa yanyxcus
AeAnnanu.
Mucon Ywéy
f(z) = 1 (z20)
z

PYHKUUSHUHT UXTUEPUA Z, € C (zo = 0) HyKTaga y3nyKcus 6ynmwm-
HM KYPCATHHI. .
Vz, €C HyKTaHu (z, #0) onawwmk. By Hyktara Az oprrupma
6epub, hyHKUMS OPTTUPMACHHM TONAMMK3:
- 1 1 -Az
Af =f(zy +Az)—f(2y) = -——= .
° o i Zy(z9 +4z)

PaswaHku,
lim Af = lim —=2%2___¢
Az-50 Az0 Z9(Z9 + AZ)
fAemax, Gepwiras dyHkums Vz, € C HyKTaga (z, #0) yanyKcus
6ynann.
Adranmk, w=1f(z) dyrkumn z, €E Hyktana (Ec C) yanyk-
Cu3 6ynCuH:
lim f(z) = f(zg)
2y

CyHr
z=x+iy,
Zg = Xq +iYy,
, f(z) = ux,y)+iv(x,y)
AeAnuKk. :

Ywby naparpachpa kentupwirax 1-Teopemara kypa
lim f(z) = f(zy)
-z,
MyHocabar

xl-gftlo wW(x,y) = u(Xp,Yo) »

y-*Yo

x'—'»n}, v(X,y) = ¥(Xo.Yo)

y—*Yo

MyHocabatnapra axksusaneHt 6ynaau. Bynaan aca kyitmaaru reope-
Ma kennb umkaam.
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J teopeMma w=f(z) PYHKUHAHUHT z, HYKTAOA y3/lyKCus

Oy nmiln yuyH
Ref(z) = u(x,y),
Imf(z) = v(x,y)
WIYHKLMANAPHUHT  (Xg,Y,) HYKTA4a Y3/IyKCU3 6ynuwum 3apyp Ba

flapIn.
[lemak, komnnekc yarapysumnu f(z) PYyHKUMSHUHI z; HyKTaaa

Y WIYKCH3 BYNULLK, MKKUTA XAKUKUHA Y3rapyBUMuIm
Ref(z) = u(x,y), Imf(z) = v(x,y)
(Y KUMANAPHUHT (Xq,Y,) HYKTada ysnyucuaﬁ?nuu.mra 3KBMBANEHT

fiynap 3kaH. ByrgaH, xaKukui yarapysuunu yanykcus thyHKUUsNap
XAKMAATM TacOMKNAp KOMIIEKC Y3rapyBuWIM Y3/YKCU3 CoyHKUNS-
napna xam ypurnu 6ynmium kenub umkagn. dKymnagan Kyuugars

tac/iMKnap ypuHavaup:
1) Arap f(z) xamaa g(z) cdyrkuMsnap z, Hykraga .

y viykcus 6ynca,

f(z)
frz)ytg(z),f(z)-g(z),

—g—(-z_)— (g(z)=0)
HKUMSNAP XaM z, HyKTada yanykcus 6ynaau.

2) Arap f(z) dyHKU#US ENKK D T1ynnamaa ysnykcus 6ynca,
thyHKUMA D [4a uYerapanaHraH _6)"na,qn, SbHW WyHAAW y3rapmac M
(M 2£cc) COH MaBXyAKH, Vz €D yuyH

[f(z)js M
6ynaaw. ‘

3) Arap f(z) cyHKUMA EnmK D Tynnamaa ysnykcus 6ynca,
DYHKLMS MOBYAM D A Y3MHWHT aHMK IOKOPH XaMaa aHHK Ky #n
yerapanapura apuLaam, SibHY WyHAaHR z,,z, €D HyKranap tonuna-
AvKM, zeD yuyH

fez)|<lf(z, )|
[fezijz|frz; ).
6ynagn.

4) Arap f(z) dyHKUMs z, HYKTaga y3ayKcus 6ynca, |f(z)]
thyHKUMS Xam Wy z, HyKTaaa ysnykcus 6ynagu. .

By TacankHuHr ucboTh Kynaark )

Ifcz)|-[fczo )< [fez)-frzo )]
TEHrCUM3NMKAaH Kenvb unkaam.
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w =f(z) dynkuus E tynnamaa (EcC) 6epunraH‘6)“mcuH.
9-Tavpudg Arap Ve>0 COH yuyH WyHAail & =5(e)>0
COH Tonwncaky, E TynnamHuHr lz’ -z"l <8 TEHrCUSNMKHM KaHoar-
naHTUpyB4Y uxTHEPMI z Ba z” (Z,Z eE) WyKranapaa
lf(z’)—f(z")l <€

TeHrcuanuk Gakapunca, f(z) dyHkuus E Tynnamga Tekuc yanyk-
cY3 aerunagu.
3-treopma (KaHtop Teopemacwu). Arap f(z)

¢vyHKuuﬂ YerapanaHrad €nuK Tynnampa yanykcus 6ynca, cyHkuus

wy Tynnamaa Tekuc yanykcua 6ynanu.
Mcbor Alrtannu,
f(z)=u(x,y)+iv(x,y)

dyHKuMa uerapanavraH &mnuk E  tynnamaa (Ec C) Y3/lyKCHU3
6ynicuH. 2-Teopemara Kypa XakWKWi YarapyBuMAM u(x, y) Ba v(x,y)
dyHkumsinap xam wy E Tynnamga yanykcus 6ynagu. AiHu naimga
6y dyHkumsnap E gna Tekuc Y3/yKCH3 Xam 6ynagn.

5YHAa Ve>0 COH yuyH wyHpgah 8 =8(e)>0 COH TONUNAANKH,
ylwby

‘/(x'—x")2+(y'--y")2 <~ (1)
TEHrCUS/IMKHH KaHOATNAHTHPYBYH meepuu (x,y JeE,
(x ,y )eE HyKTanapga
ux,y ) -wx'y ) <=,
| <7 o
lv(x',y',)—-v(x",y")l < £
_ V2
TeHrcuanuKap 6a>1<apuna,qn.
Arap z =x +iy , z =x +iy  aeiunca, ynaa (1) 8a (2) MyHO-~
cabarnappaanx doigananHmé

lz' —z"l = \/(x' -x Py -y P <s,

f(z )- f(z")l = J[u(x',y')- u(x",y")]2 +[v(x',y')-— v(x",y" )]2 <

e? - ¢?

< ofe b =
7 T3 T¢ K

6y AUWIMHK TOnaMUa.
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{llynpait KWmb, Ve >0 COH YuyH WyHAak &=235(e)>0 COH

WHHNAMKK, B TYIIaMHUHT lz’—-z"|<8 TEHFCU3NMKHW KaHoaT/aH-

IMPAWrBH UXTHEPUH 2,2 (Z .z eE) HyKTanapuaa
If(z')—f(z")‘<e

181 CHINKK Bakapunap 3KaH. By aca f(z) dyHkunsHuHr E Aa Te-

W yaTyKeua 6ynuwinnmu Gunaupanu. Teopema ncbor 6ynan.

2-§. DyHkuusiHHr anddepeHUHANNRHYBUHAWTH.
Kown-PumaH waprnapu

w=f(z) dyrkuus E tynnamga (Ec C) Gepwiran 6yncur. By
I{ TynnamgaH z, HyKTaHW onub yHra wyHaah Az opTTupMa 6epaii-
nMKKW, z, + Az e E 6yncun. Hatwkapa f(z) dyHkuus Xam z,

HyKTaga .
Aw = Af(zy) = f(zy +Az)—1(2,)

opriupMara ara 6ynaan.
10-Tavpudg. ArapAz —» 0 ga -AAl HUCBATHUHI NMMUTH
z
lim Aw lim f(zg + Az) - £(2zp)

Az—0 Az = Az-0 Az
MaBKyq Ba ueiM 6ynca, By NMMUT KOMIUIEKC y3rapyBuunu f(z)

YHKUMSHUHE Z, HyKTafarn Xocunacu aeb atanagy 8a f'(z0 ) Kabu
6enrnnaHaau:

Fz) = tim K000
Az—0 Az
Mucon Ywéy
f(z)=2
hYyHKUMAHKHT VZ, € C HyKTaZa XOCHNIACHHA TONUHI.
z, HyKtara Az opTTvpma 6epub, Wy HyKTapnaru gyHKUMA opr-
TUpMacKHn xucobnaitMmus: '
Af(zg) = (20 +A2) = f(29) = (2 + Az)? -2yt =
=2z, -Az+(A2)?.
YHaa
Af(zq)

=2z4 + Az
Az 0
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6ynu6,
lim 2f(z0) _
Az—30 Az
6ynagu. lemax, f'(z,) = 2z,.

220

M-1avpud. Arap f(z) dyHkums z, cE Hyktaga f(z,)
xocunara ara 6ynca, dyHkuus z, Hykraga AvichchepeHurannaHysum
aennnagu. -
e Arap f(z) dyHkums E TynnamHuHr xap 6up Hykracuaa And-

peHunaiaHyBun 6yaca, dynkuus E Tynna chche
NaHyBu4 geivnagu. Az an penar
] Aliraitnuk, f(z) dyHkuus z, HykTaga f(z,) Xxocunara sra
6yncuH. YHaa, paBluaHKi, :
: A Af '
fim, S 1z0)
6ynub, '
' . Af(zg)=f'(2g)Az+a(2y,A2)-Az
6ynaaw. By epga Az—> 0 ga ®({Z,,AZ) XaM HOAra MHTWIAAK:
a(z,,Az)— 0. Hatwkaga Kyinaaru TacqukKka Kenamms,
4-teopema f(z) pyHKUMSHUHT z, € E HyKTana Anhe-
peHuMannaHysuu 6JNHWIK yUyH YHUHT OpTTHpMack Af(z, ) Hu yw6y
Af(zy) = AAz +a(z,,Az)-Az2
KypuHuwAa ubopanaHnwm sapyp sa etapa. Bynga A  mukgop
Az xampa a(z,,Az) napra 6ofnuK 6ynmarad MUKROPAKP.

Bu3 iokopraa komnnekc ysrapysusnu HKUUA
xamga ,qumspeuuuamauyaqu 6)7%111“ wucf;(yﬁqaiap:':::ﬂ: ?&u:;c:
MK XaKHKWK Y3rapyBumny (OyHKUMAHMHT XOCHNacH xamga and-
¢epeuuuaqnaHyaqu 6yn WK TyWyHYaNapUHKHT KUPUTUAMWIM  Kabu
3KaHWHM KYpAWK. [leMak, koMmnnekc yarapysuywnu PYHKUMSNAPHYHI
:gcc:ﬁxz::: ::gggzawaa XAKUKWA  Y3arapysunnu byHKUNSHUHE
awaaru
e oot il MabnyM Kouaa Ba >kagsannapaad
Bavan KonaanapHu Kesrupamms:

1) Arap f(z)=c-const 6ynca, f(z)=0 6ynagm,
2) (k:f(z)) =k-f'(z), k=const
3) (f(z)tg(z)) =£(z)xg (z),

4)(f(z)-8(2)) = £ (z)g(z)+£(2)g (z),
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, 8(z)=#0

,)[ r(;_),)' _f(g(z)-f(2)g'(2)
§(z) g2(z)
8) Arap w=f(z),F=¢(W) 6ynm6, F = p(f(z)) 6ynca, y

RV
(@(f(z)) =0 (w)-f (z)

Oynann. ‘
1) Arap w =f(z) Ba z=f"'(w) 6ynca,
IR S X
(f (W)), -—-——f,(z) . (f (z)# 0)
69nann.

Fapun KOMMIEKC XaMAa XaKWKHiA yarapysdnnn dryHKuManap xXo-
CHNANAPH TYLLIYHUANAPUHRKHT KUPUTWIALLIA 6up xun 6ynca xam, Kom-
nnexc yarapyBuwan hyHKUMSHMHI Xocwaara ara 6yncuH aernmaMiun
(6uHobapun, AndbepeHUMaINAHYBYM 6yncun aevinnmin) Tanabu
anua ofvp Tanab xucobnanaau. Burta copna mvcon KapaitiuK.

Ywéy
f(z)=x

dyHKumsiHn onannn. Arap 6y dyHKUMSHU XaKMKHA YKAA Konnaw-
raw E Tynnamaa (ECR) Kapanca, pasiuaHku, y Xocunara ara
6ynu6, f'(z)=1 6ynanm.

3Han f(z)=x PYHKUKAHA KOMMIEKC TEKWCAKK C pa Kapan

K. PaBwanKy, By dyHKUMA YUyH
fz)—1£(zy) _ X=Xg
z-2, . (x—%o)+i(y-¥o)
6ynagw. By Hucbar z-—>z, Aa mmuTTa 3ra 3IMac, UyHKH, X=X,
y#y, Aa HucBar O ra TeHr, x=x,, y=y, A2 32 1 ra tenr. Je-
mak, f(z)=x yHKuua AwchdeperimannaHysuu aMac.
Dapas Kunanmk,

f(z)=u(x,y)+iv(x,y)
dyHruus 6upop D coxaga (D C) 6epunran 6ynub,
zy = Xo +iyp € D 6yncHH.
12 -1 ad p 1 ¢. Arap XaKuMKWi y3rapyBunwM u(x,y) Ba v(x,y)

cpyHxunsinap (Xo.Yo) HyKTapa ((xo.yo)eR’) AncpcbepeHUnaIaHys-
uu 6ynca, f(z) cpyHKUMA z; HyKTaAa XaKWKWiA aHans mabHOCHAA

(kuckaua R? mavHoaa) AndbbepeHuMainaHyBuy Aeinnaau.
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MacanaHh,

f(2) =|Z|2 +i(Rez-Imz)? (z=x+iy)
chyHKuMs wxTHEPHA zeC HyKTada R? mabHOAa AvdpepeHuvan-
naHysun 6ynaam, UyHKu

ux,y)= |zf' =x2+y?,

v(x,y) = [Rez-Im z]2 = (x-y)?
6ynu6, By dyrkumanap wxrupuin (x,y) eR? HykTana Awdbcbepen-
urannavyeuu (ynapHuHr Gapua Xycycwi Xocunanapu Mamkya sa

yanyxcua).
Ywéy

f(z) = YRez-Imz (z=x+iy)
dyHkuua z=0 HyKTaga R? mabvHoAa AudibepeHUHaaHyBuM

amac, HyHKu
uxy)=3Yxv,
v(x,y)=0

6ynub, urx,y) cyHKuMs (0,0) e R® HyKTada avdbepeHuMannaHys-
uu amac. .

5-TeopeMma f(z) dyHkumaHuHr zo HyKTada f(zg) Xxocu-
nara ara 6ynmwn yuyH _

1) f(z) HuHr z, HyKTama Xakukui aHanms mavhocpa (R’

MabHoAa) AvichdepeHuMannaHysuu 6ymwK Ba
2) ywéy
du ov du ov
= = - 3
dx oy > dy ox 3)
TEHFrNUKNAPHYHT Bakapunuium 3apyp 8a eTapau.
McboTr 3apypanurmn f(z) dyHkumua z, HyKtaga

(z0 €D) f'(2) Xocwnara ara 6yncun. Xocwna Tavpucura kypa

lim Af(zg)
Az—0 Az

= f'(ZO) ’
SAbHH
M(zy)=1'(2,) Az+0bz  (4)

6ynagn. By epaa
Az =2-2y = (X+iy)—(Xq +iyp) = (X—Xo) +i(Y—Yo) =
= AX +1Ay,
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Af(zo) = £(2) - £(2o) = [u(x,y) +iv(x,y)]-
—[u(xo.y0) + iv(xg.y0)] = [8(x,y) ~ u(x0,¥o )]+
+i[v(x,y) - v(xq ,Yo)] = Au +iAv
6ynm6, a 3ca Ax Ba Ay Jsapra GOFNMK Ba YNap HONMa UHTUNAHAR
HONTA MHTWNAAK: :

im o=0.
Ax—0,Ay—0

Juam f'(zy) XamMAa o NapH1

fl = . b = + . . = : = 0
(zo)=a+ib, a =0, +ix; Alxxgxoal Axhx_x:oaq
Ay-»0 Ay->0

26, (4) TeHraukHM Kynpariia ésamua:
Au+iAv = (a +ib)(AX +iAy) + (& +i03 )(AX +idy) .

By TeHr/IMKAaH, XaKMKMA Xamaa MasxyM KUCMIapuHu TeHrnab

Tonamus:
Au = aAx - bAy + 0 Ax — a4y,

Av = bAX +aAy + 0% + oL Ay (5)

.U.eMaK, u(x,y) 8a v(xy) oyHKUMANAP (Xg,Yo) HyKTaAa and-
thepeHunannaHyBIm. AiHn naitaa frz) cdynkuMs z, HyKTaga R?
mabHoaa AndipepeHurannarysuu 6ynann.

Mogomuky, f(z) cyHKUMA zo HyKTaaa f'(z0 ) Xocwnara 3ra
3kaH, yHAa Az - 0, xymnagaH Az=Ax—> 0 (ay=0),

Az =Ay—> 0 (Ax = 0) 6jnranaa xam
Af(zg)
Az

HUCBATHUHI MMUTH Xap AouM £ (2,) ra TeHr 6ynasepaan. (5) remr-
mxnap Az = Ax (Ay = 0) 6ynraqpa

Au= aAx + o ;Ax

Av = bAX + a,AX , (6)
Az= Ay (Ax =0) 6ynraxpa aca

Au= -bAy - a,Ay

Av = aAy + oAy (7)
TeHrMKNAPra KeNaau.
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{6) mynocabarnapaaH
a

e
Q
<

= a > = b »
ox ax
(7) myHocabatnapaaH 3ca
du - -b ov - a
dy ay
6ynmmHK Tonamns. By TeHramnapaaH
du _ Ov duw ov
ax dy 'dy  0ox

6ynuwm xenub unkanm.
Etapnvnunru Adtawnmk f(z) dyHKUMa z, HyKTaga R?

MabHoda Audbdbepediuannadysum 6ynub, TeopeMana KesTUpUAraH
MKKHMHUM  wapT 6akapuncuH.  u(x,y) Ba V(x,y) pyHKumsnap

(x0.Yo) HyxTafa AndxbeperumaniaHysn 6yaraqm yuyH

cu du
Au:—é-x—Ax+3;-Ay+ale+a2Ay,
du Ou
Av = —AX + — Ay + AX + Ay .
3x 3y y + B, Baay

6ynagn. By epaa Ax— 0, Ay—>0 aa o,,0,,8;,B; SAPHHHT xap
6vpu Hosra uHTHAAANM. Y Xonga

Af(zy) = Au+iAv=a—qu+EEAy+a1Ax+
ox oy '

0
+a2Ay+i[—vAx+ﬁAy+ﬁ,Ax+Bsz}.
ox Jy

6ynagu. TeopeMannHr UKKUHYK LWApTH
du _ Ov du _ ov

ax oAy 'dy  0x
AaH choiaanannb Tonamms:

du . . Ou .
Af(zo)=&—(Ax+1Ay)—1-é—y—(Ax+1Ay)+
3)A B YAy < [0 98),
+(ay +iB;)Ax + (o +iB; )Ay (6x 1ayj zZ+

+[(a1 4 ipl)%+ (@, + iBz)%]-Az

50

by TenrnukaaH aca
Af(zyg) Ou .du . AX . Ay (
—— =t —+(a; +1 —+(a, + —_—
Az ax ‘ay ( ! Bl)Az (>2 1’32)Az
By mwm kenub unkaau.

KenuHrn TeHrnukgaru

. Ax . Ay
((X.] + 1'31)‘8—;4'(0.2 + Iﬁz)'A—z

8)

nihoaa yyuyH
. A . A .
() + 1;31)—A§ + (o, +1ﬁ2)—‘AZ <oy + By

. A
+ox s +1BZ|-I-A—Z—

AX
o] -
Az

Sloy +iBy |+ e, +iBy|s

< ooy |+ B+ lea|+ B2l <e
6ynaau, uyHkM Az— 0 Aa sbHu Ax— 0,4y >0 ga
a; >0, B >0 ,a,->0,p,->0
Ly+u s3vTHBopra onmb, az—> 0 Aa (8) TeHrnmkaa nvmnTra yT1b
lim Af¢Zo) Oouw ,0u
az—0 Az ax oy
6ynuwmnn Tonamus. femak, f(z) dymKuus z, Hykrana f'(zo) X0~
cuhara ara Ba

6ynagu. Teopema ucbot 6ynan.
Teopemana kentupunraH (3) waptnap Kown-Prumar wapraapu
AcAvnanu. _
3cnaTtma Oxopuaa kentupwirad TeopeMa f(z) dyHKUmMs
XOCHNACHHWHT MABXYA/MIMHA TacAWKAabriHa KonMacaaH, YHW Xu-
cobnal UyNuHM Kypcaraau:
X du . 0v dv . Ou du . du gv . 9v
f(2p)= —+io—= —-1—= ——-17—= ——~—1——
& éx cy ay ax oy oy gx
M u c o n Ywby
frz)=12*
thyHxums uxTuépuid z € C HyKTaaa xocunara ara 6ynagumn ?
BepunraH hyHKUMSIHK Kyinaaruda €3ub onamua:

f(z)=(x+iy} = (x? -y? ) +i2xy.
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ByHnpax
Ref(z)=wxy)=x*-y*, Imf(z)=v(Xy)=2xy
BYNHWIKHK TONaMK3.
PaBlaHky, u(x,y)=x’ -y, V(x,y)=2Xy
dyHkumsnap Y(x,y) eR? Hykrana audxpepeHurannaxysuu.
UkxuHuu TOMoHpaH

dou du

—=2 > —= =2 2

ox x dy y
?_‘_,..:2 ’9_‘,__2)(
ox oy

6ynub,

ax oy~ oy  Ox
6ynagn. Jemax, u(x,y) 8a v(x,y) cyHkuusnap yuyn Kown-Puman
waptnapu 6axapunagu. Kentupwnran teopemara kypa f(z)= z2
dyHkumMa vz eC Hynqa,ﬁa Xocwnara ara 6ynaau.
Dapas kunaitnuk, f(z) yHKUMA (f(z)=u(x,y)+iv(x,y))

2y =%, +iy, €D (Dc C) Hykraga R? mavHopa Andpepenuuan-
naHyBuM 6yncuH. Ywby
du(xg,yo ) +idv(xg,yo)
uhona f(z) YHKUMSHUHI z, HyKTaparu AudibepeHurany aern-
nagv Ba df(z,) xabu Genrunanagm:
df(zg ) =du(xg,yo ) +idv(xg,¥o }-
Paswatiku,

du = _a_‘de + _a_‘.l_dy ,
ox dy

dv = .Q.Y.dx + Qidy'.

ox dy

LyHu svTH6OpPra onub Tonamua:
df = [a—“dx + i“—dy] + i{i"—dx + fldy] =
ox y ox

o oy
du .O0v éu . O0v
= =—+i—]dx + +| —+ i——|dy =
ox ox oy oy

Jlemak,
df = ?—f—dx + ﬁc:ly (9)
ox oy.
Kynngaru
Z=x+1iy, zZ=x-1y
y ) -apyBUHMNAPHN ONAKNKK. PaBLuaHKH,

dz = dx +idy,
dz = dx—idy .
by reHrauknapaan
1 - 1 -
dx=3(dz+dz), dy——z-T(dz-—dz) (10)

6YIMWKHY TONaMK3,
(9) sa (10) TenrnvknapaaH

2 ) A -
df:idx+a—f-dy=i-i(dz+dz)+
ox ady x 2
+£’i.._1_(dz_dZ)=_l_(_a_f_,i?_f;)dz+
dy 2i 2\ Ox oy
ifef .of) —
+—| —+i—|dz
2\ 0x ay

6ynnium kenmb unkaau.
Arap

éz_i(i_iﬁ.jzi(éhéx)g_(a_v_a_u}
0z 2\0x oy 2\0x Oy 2\0x Oy

of 1(af ‘af) 1(6u 6vj 1(av 6u) (1)
e | — 41— | == ————+ |t 3

a7z 2\ 0x oy 2\0x Oy 2\0x 0Oy :
kypuHuga 6enrunanca yHaa f(z) chyHKLMA AnchchepeHumnany yuyH

yiiby
of of -
z -

16HIMKKA Kenamua.
Alrannuk, urx,y) Ba v(x,y) dyHkumanap Bupop Hyktaga Ko-
Hin-PumaH WwaptaapuHi Gakapcyh:
fu _@av Su _ Ov
2x oy B8y  ox
Yuaa (11) Tenrnvkka Kypa wy HyKTaaa

-—-:IO
&z
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Axcunua, f(z) thyHKUMA yUyH 61pop HyKTaaa
%o
oz
6yncun. Paswanku, (11) Terrnnkka kypa wy HyKraaa

du 2!_ ou ov

ox oy oy ox
6ynaau, sibHW Kown-PumaH waptnapy Gaxapnnagw.
Jemax, 6vpop Hyktaga Koww-Puma waprhapuimHr 6axkaph-

MMM Wy HyKTaga
LN
oz
TEHTMKHUHT YpuHaH 6ynuwnra akeuBaneHT akan. By xon lokopuaa
KeNTUpWIraH 5 - TeopeMaHy KyWuaariia npofanall MyMKUHIUIMHA
Kypcatagm.
6-TeopeMa f(z) DYHKUMSHUHI zo HYKTana £(z0)
xocunara ara 6ynmum yuyH
1) f(z) HAHT Z, HYKTQOa XaKWUKWA aHanu3 MabHocKHaa

(R mabHoaa) AucbcbepeHumanaHysyn 6yauwm sa
2) wy Hykraga ywéy
of
—_—= 0
oz
TEHMMKHWHI Baxapwiniluy 3apyp Ba eTapsin.

Arap w = f(z) pyHKUMA Zy HYKTAAA Xocunara ara 6ynca, wy

HyKTaga 2—2 = 0 6Y/mb, hyHKLHARKHI Xocunacu
z

: of
f ==,
(%)=
AvdcpepeHumnani aca
of .
df =—dz=f dz
oz (20)

KypurHwaa 6ynaan.

KoMmmiexc aHanMsfa xocunara ara 6ynran coyHkumanap C-
AvdbchepeHumannaHysum dyHKLAANAP nenwnanm .

Kyn xonnapaa f(z)=u(x,y)+iv(x,y) hyHKUMSHUHT andichbepeH-
UManamysud  BynuwKM  WapTAPHHK KT6 KoopauHaTana-puAa
udpoganaw nosum 6ynaan.

PaswaHkH, KyT6 KooparHatanapyaa

X =pcosp , y = psing
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|Z‘=p, argz=¢ (0<p<+oo.0$<p$2:)
6ynaau. )
7-Teop e Ma f(z) (PYNKUMAHHHT Zo HYKTaAa f(zg)
xocwnara ara 6y muam yuyH
1) U 8a V (DYHKUMSIADHAHT p Ba @ Y3rapyBuMNapHUHT yHe-
uuscu cucbaTaa zg HyKTAAa aucdepeHuKanaHysyn 6ymuun Ba
2) ywéy

2p p e’ & p 09
TEHFNMKNAPHYHT Ga0KapWMiLK 3apyp Ba €TapAH .
Dapas xunaismk, w =f(z) PyHuMs 6upop D coxana
(D c C) Gepwiras 6yncun.
13-Tadpn ¢ Arap f(z) dyHkums zo (zo €D) HyKTaHMHF

éupop U(zg.c) arpoduaa (U(zo,s)cD) C -prdxpepeHunan-
nawysuu 6ynca, f(z) HyKraga ronomopd (Bxn ananuvk) Aeb

aranagv. ,
14-tabpwu c. Arap f(z) ¢yrixunst D COXaHWHI Xap 6up

HyKTacufia ronomopd 6ynca, doyHxums D coxaaa ronomopd
AeAnnagy .

Opatpia D coxaaa ronomopd 6ynran dpyHkumanap cuHdU
V(D) kabu 6enrmunanany .

15Tavpu . Arap s(z)=f(l;) dyrkums z=0 HyKTaga

ronoMopd 6ynca, f(z) cyHKuMs — «O» HyKTada ronomopd
Aewnaam.

161 a b p v d Arap £(z) dyHKums 2o (zo €D) HyKTaga
ronomopd 6ynca , f(z) dyrkums zg HyxTana aHTwronomopd
AeAnnanu.

Airavmk, R2 dasoparw E coxapa (EcR?) F=F(xy)
dyrkuus Gepunran 6ynub, y wy COXAAR MKKHHMHM TapTHénm
Y3YKCH3 XYCYCHIA Xocunanapra

o’F(xy)  PE(xy)

x? oy
sra 6yncuu.
17-Tab p ¥ cb. Arap E coxaHunr xap 6up Hyxracuaa
— = (




Tenrnuk 6Gaxapwnca, F(x,y) dyHkuna E coxapa _@P_M_gm\;

HKUKA Aerdnnany .
‘Opataa, (12} Nannac Tewrnamacu penvnagn .By Ttenrnama

yw6y

& &
A= a—x'z— + '672—
Nannac oneparopy épgamuga Kynuaarnua éannanm :
AF =0

JNannac oneparopu yuyH

02 02 o .o\ o .o a2
5t = (o mia || o i = 4 -
ox oy ox oy J\ ox oy 0202
6ynuwmuHmn 3bTHBopra oncak , yHaa (12) TeHrnukHm Kyugarmua
d%F _

8202

I

€31 MYMKHH.

Kyinpa ronomopd yHKUMA 6unaH rapMoHuK dhyHKUMANap
opacugarn MyHocabatHu ndosananavraH TeopeMaHu KenTHpamua,

8reopema D coxaga (D c C) ronomopd 6ynran xap
KaHAaM f(z) CDYHKUMSIHUHT XaKHKMA Xamaa MasXyM KUCMAapH
u(x,y) Ba v(x,y) hyHKunsnap wy coxana rapMoHuk 6ynaam.

M c 6 ot Alrainmk, f(z)=u(x,y)+iv(x,y) oyHkuua D
coxana ronoMopd 6yncuH. YHaa

du _Ov
ox oy’
ou v
2y ox

TeHrnuknap Gaxapunagu.
By TeHrnvknappaH corganaHub Tonamua:

o%u _ d%v  2%u _ a2ty

ax2 oydx ' ay? = axdy

Arap
alv _ 8%v
dydx  Oxdy
6ynminHn abTHOOPra o/ICaK, Y XONAa 1oKopHaaru TeHrIMKnapaaH
Pu %
—_——
o oy
56

A9nnwn xennb  uukagu.By 3ca u(x,y) YHKUMAHMHT rapMOHHK

(PYHKUMA 3KAHAMTHKM Bunavpann.
XyAau wykra yxwaw v(x,y) yHKUMSHUHT rapMOHUK chyHKUMS

6ynmmwu Kypcatunaan . Teopema ucbor 6ynam.

3-§. Xocuna Mogyny Ba apryMeHTHHHHI reOMeTpHK
MabHOocH. KoHdopm akcnaHTHpHiunap

Qapas Kunainuk,
w=1f(z)
dyHKuus 6upop D coxaga (Dc C,) Gepunran 6yncuH. YHu (z)
TEKHC/MKHUHE HYKTANapuHW (W) TEKWCAMK HyKTanapura akcriak-
TMpww aeb xapaimus .
By w=f(z) dyHkuun z, €D Hyktapa f(z) (f(%)#0)
xocunara ara 6yncvH. Xocuna Tabprucdmaan horganannb, Tonamma :
If'(z")l - lim |f(2) - fzo) _ tim [w—wo|
229 IZ— Zy z2, Iz— 70|
(wo = f(2g)) . PaBitaHku , By TeHramMKAaH

[w — wol =|f'(zo)|-|z-zo| +o(jz-z|)
6y Kennb unkanu.
Aemax, |z-zo| etapamua kwumk 6ysranaa |z-2z] xampa
|w-wg| Mukmopnap nponopumoHan 6ynub, lf (24 )I aca wy

NPONOPLMOHANMKHUHI KO3DOMLIMEHTUHH npoaananau.
w = f(z) aKCAaHTpWW EpAamMnaa |z—zg| =1 ainaHa, uekcus

KWMUYMK MUKAOP of|z—2o|) aHMxaMriaa
|w —wg| = lf'(zo)|-r
ainaHara axcnaHaAM. Arap if'(zo )1 <1 6ynca, yHpa |z—-zg| =1

annasa cukunanm , lf (2o )l >1 6YynraHga aca uyswnaau .

Jemak, hyHKUMS XOCHNacHHWHT Mody/m w = f(z) aKchaWwTh-

PHWAA «Hy3WTHLLD KOIIUUAEHTHHH BrUAgMUpap 3KaH (4ysnArWHAHE
CaKnaHuLLK).
3HAK XOCHAA apryMeHTMHWHI rEOMETPUK MabHocura Tyxtana-

MH3.
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®apa3 kunaimk, w =f(z) aKCNAHTHPUWW Z, HYKTAHWUHI
6upop aTpodmaa xocunara ara 6yam6, f(z,) = 0 6yncun.

z, HyKTafiaH yTysun CWUINK

y={zeC,rz=2t),ast<p}
3rPH YM3UKHW ONMB, YHUHI HyHaiMwK Gyiuua Wy 3rpy UM3MKKa z
HyKTafa ypuHMa YTKasamus. By YPUHMaHUHT XaKUKHA YKHUHT
mycBar KucMu Bunan Tawkun atraH Gypuaru @ 6yncuH :
e =argz(ty)

w = f(z) aKCNAHTKPHLL 3Ca Y 3rPH YU3IMKHK C, Tekucnukaa

I" arpu unaukka yrkascuH.
r={w €C,:w=w(t)=flzt), a st<p}

Mypakkab hyHKUMSHUHI XOCWNackHM xucobnaw kompacura

6uHoaH
w(t)=f(2)-2 (1)
6ymb, t =t, pa
w(tg)=T(2)-Z(tg) (Zo=to)aSty<P) (13)

6ynagu. Waptra kypa f(2)=0 Ba z(tg)=0 (y HUHM cwmk-
nuruaaH) 6ynraHu yuyr w(ty) =0 6ynaan. Bunobapmuy, wg =1f(z,)
Hyktana ' arpu umsukHWHr ypuHMack Maxya. By ypuHmaHuHr
6ypHax KoaddruveHTUH y GunaH Benrunaiimus: = argw (to).

Oxopuaaru {13) TeHrnuxkaan :

argw'(to) = arg (o) + argz (1)
SbHH
v =agf(z)+9 (14)

Kenmb unMkagu. ‘

Arap B=w-9¢ MUKAOPHMHI  w=f(z)  aKChaHTUpHW
HaTIDKACMAA Y 3MPH UMSHKHUHT z, HyKTagaru Gypwimwu Gypuaru

IKAHMMIMHA 3bTMBopra oncak, y xonga (14) rteHrnuxpaH z,

HyKTagaH YTy 6apua  CHAAMK Irpu  uuanMkiap 6up  xwn
0=argf (zy) Gypuaxxa Gypwmwmunn kypamus  (11-unsma)
(6ypuakHuHr caknaHmwm).
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11-a3Ma

8-Tabpwd Arap w=F(z) akcraHTMpu z, HyKrana
uyswmw Ba Bypuak caknaHvw Xxoccanapura ara éynca , GyHpan
AKCNAHTHPHLIFA z, HYKTaAa KOH(OPM aKCNaHTUPHL Aernnaan.

IOKopuaarwnapuaaH KypuHaguky, arap w=f(z) DyHKUAA Z,

HyKTaHWHr Gupop atpodmaa ronoMopd 6ynm6, f(zy)=0 6ynca,
w=f(z) akCnaHTMpu z, Hykraaa xordopm Eynanm.

Arap w=f(z) akcnaHTMpuw D coxaga 6up snpoxnu 6y,
COXaHWHr Xap 6up HyKracuga KoHgopM 6ynca , y D coxaaa
KOHEPOPM aKCNAHTUPHLL AEAMNAAN .

KoHthopM aKkcraHTMpHLWNap Ha3apUAacMAa acocaH Kyhvaaru
WKKW Macana ypraHunagu:

1)E coxaga (Ec C,) w={(z) aKCAaHTUpHI 6epuinraH xonpa
E HWHF akcuHu , sibH  f(E) Hu Tonuu,

2) wkxura E (Ec C,) xamga F(FcC,) coxanap 6epwnraH
xonga E Hu F ra korHcopm akchantupagural w={(z) HY TONULW,

By macananapH4 Xan KuMwAa Kyhugarn  TeopeMmanapAaH
croiganadmunasm .

9-TeopeMa (Puman teopemack). Arap E (EcCz) Ba
F(F cCw ) ~coxanap derapacu 2 Ta HyKragaH Kam- 6ynmaran
(koHTUHWYM BYnraH ) Bup Gornamnu coxanap 6ynca, E coxawm F
coxara KoHcopM aKcnaHTupysuu w=1(z) chyHKLMA MaBXKY I

10-7 e o p e M a (COXaHMHr CakNaHWW NPUHLKNK ). Arap f(z)
dyHkums E coxapa ronomopd 6ynmb, f(z)=const 6ynca , f(E)
xam coxa 6ynaa.




3-6OBb

INEMEHTAP ®YHKLMANAP BA YAAP EPAAMHUAA
BAXAPUNAUIAH KOH®OPM AKCTAHTUPULLIJIAP

Maskyp 606aa anemeHTap chyHKuMsNap Ba ynap épaamuaa 6a-
yapunafuraH KOHChOPM aKC/IAHTHPUWAAP BunaH WFynnaHaMus.

1-§. HYuauxau q:yl-ixuun

Ywéy
w=az+b (1)
KYPHHHLWAAM PYHKUWA YKH3UKAK CYHKUMA (umanxnm aKcnaHTUpHL)
aeimnanu, 6yHaa a,b nap ysrapMac KOMMeKC CoHnap Ba a = 0.

By dyHkuMa C, TYynnamaa aHMKNaHraH, yHra Teckapu cyHk-
LMSIAP XaM UM3NKAM yHKUMS 6YnM6, Y KyAnaari
1 b
NIV Ae)

a a
KypUHWLLra ara.

(1) sa(2) akcnavTupuwnapaaH C; sa Cw TEKMCMK HyKTanapH
y3apo 6up KMHAMATNIM MOCNHKAA IKAHAMIM kenub uvkaau. ByHaa
z=0 pa w=o 6ynagu Ba akCUHUA

PasiuaHku,

wW=(az+b) =a.
Jemak,
w=az+b

aKcaHTUpHL C, TEKUCSMKHN Cw TEKMCIMKKA KOHGOPM aKchah-
TMpagu.

MxTuépuit z eC, Hyktauw onannuk. By z Hykta (1) akcnawTn-
pyw épaamuaa w Hykrara (w eCw) yTagu.

Unsukau doyHKums éppamuia BakapunagnraH axkCiaHTUPULLHK
aHMK/ALL YUYH ABBANO YHWHI XYCYCHI XONNIAPUHNA KapanMua.

1°. AdTainuk,

w=z+b (3)

6yncuH. Arap KOMMNEKC COH BEKTOP OPKaK WPOAANAHHILAHU
abTubopra oncak, yHaa (3) akcnantupuw z Ba b BexTopiap AWFUH-
[UCH OPKaM TOMWAMWHKHK kypamua. [emak, 6y xonpa z ra Kypa
YHWHI aKCW W Napasnen Kyunpu opKanu Tonunap Kat. By »apa-
eéH 12-uMamaga TacBupnanran.
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v

x. W

12-aM3Ma

2°. Auraiinuk,
w=¢% (a€R)
6yncvH. Assanio
e = cosa +isina
aKaHuHu avTUBOpra onub, cyHr
z=|g(coso +isinp)
TeHrAMKAaH coipanaHnb Tonamua:
w = €%z = (coso. + isina) | - (cos +ising) =
= |4 -[cos( + o) +isin(e +a)}
Jemax,

W =|4, srgw=¢+a=argz+a

6ynann. By xonaa z ra Kypa yRUHT akCi W, Z BEKTOPHH 6ypuakka
Gyprw 6unan Tonunap akaH. By >kapaé 13- uusmMaga TacBupnaH-
raH. '

34 ®
w ®
z
o
P - - ’
> n
|
{3-yu3Ma
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3°. Adraimx,
w=kz (k>0)
6yncm-a. Y Xonna z ra Kypa YHWUHI akCK W, Z BEKTOPHH uysuw (k>1)
éxu curr (k < 1) Brunan Tonwnagu.

lOxopuaa kenTHpunrad xonnapaaH KypuHaauKH,

w=az+b
unanknu  dbynkuna Eppamnpa axcnantpuw G,  Texucnuwparu
COXaHu «napannen Kyuupuws, «Bypuakka Gypuws xamga «uysuw
&Ki CHKMLLDHY amanra oLMpap aKaH.

Muconnap. 1. Yunapu
A=1+i, B=143i, C=2+i.

Hyktranapaa 6ynran ABC yubypuakHm

w=iz+1
UM3uKNK hyHKUMA EpAaMraa akCAaHTUPHHT.

PaswaHku, 6y w=iz+1 UM3MKIM DyHKUMA C, TeKCHAMKAArK
ABC yubypuakHu C,, Texncamkaarn AB,C, yubypuakka akcnhaHTu-
papu. Yrurr Ay B, ,C; yunapu Moc pasmwaa A,B,C  HykranapHuHr
akcu bynagu:

=w(A)=i(l+i)+1=1,
=w(B)=i(1+3i)+1=i-2,
=w(C)=i2+i)+1=21

Demak, w=iz+1 chyHkuus yunapu 1+i; 1+3i; 2+4i  HyKTanapga
6ynran ABC yubypuakhu yunapw i i-2; 2i Hykranapga 6ynra
AB,C, yubypuakka akcnantupagu (14-unama).

@ v

© ey

14-am3ma
2. C, TexcwhuKgaaru
D= {z eC,:lz- 29| < r}

Aovpann C,, Tekucaukaarn

{w eCjw < 1}

BupnuK Aorpara aKCNaHTUPYBUYM UNUSHUKIM QOYHKUMSHA TOMUHS.
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Ywéy
W) =zZ-2Zg
4nMSUKAK hyHKUMSHK KapaWnuK. PaBlanky, By dyHkuma C, Texuc-
nwkpan ;
D= {z €C,ojz-z| < r}
Aoupanv CWI TeKUCNUKZarn
{wl €C,, :lwll < r}

Aoupara aKkchaHTupagm.

Kyvupary
w= 1wl
I
UMUK PYHKUMS 3Ca,
{wl eC,, :lwll < r}
AonpaHu

{w eCyw < l}
6UpAKK poupara akchaHTHpagu.
LyHpai kunmb, Gepunran D coxanm C,, Texncamkparu Gupank

Aovpara aKkC/aHTUPYBYM HHU3UKN AKCNAHTUPHIY
W= l(z ~2Zg)
) ¢
KypuHuwra ara 6ynaay (15-unama).
a 4

"1

A

15-unsma

®apas Kunaitiuk, w = f(z) yHkuus 6upop E coxaga (Ec C)
6epunran ByncuH.
Arap a eE Hykraga
f(a)=a
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TeHrnuk Gaxapunca, z=a HyKTa w=f(z) AKCNAHTUPWLIHWHF Ky3-
fanmac HyKracu gedinnagu.
Okopuaa kentnpunran
w=az+b
UM3UK/IK AKCNIAHTHPMLL:
1) a =1 6ynranpa z=c Kyaranmac HyKrara,

- b -
2) a=1 6ynraHpa uKKWTa z, =®,z, =1 Kyaranmac HywTa-
—~a

napra ara 6ynagv.

Mucon C, Tekuchnkparn z, =1+i HyKTaHH Ky3FranMmac Kos-
Avpub, z, =2+i HyKTaHW aca w; =4-3i HyKrara yTkasagurad
UMBUKA AKCNAHTUPULLIHK TOMKHS,

Tonunuium nosum 6yaraH YNIUKNW AKCNAHTUPHULLIHK KyHKaaru

w=2az+b (4)
KYPHUHULLAR H3NanMU3,
zy =1+i HyKra Kysranmac 6yaranmrn cababnm
azy +b =z, (5)
6ynagu. (4) sa (5) myHocabarnappan
w- 2y = a(z- Z)
6ynuwu kenub uukagn.

2; HYKTa aKC/IaHTUPMLL HaTWOKAcWGa Wy HyKTara yTuwmaaH coit-
Aanarnb

W1 -2 = a(z; - o)
SIbHU
4-3i-(1+i)=af2+i-(1+i)]
6ynuwmHm Tonamua, By TeHraukaaH
a = 3-4i

6ynuumn kenub unkaau.

LLlyHaai Knaub, nanaHaéTran YM3MKM aKCNaHTUPMLL

W=z +8(z-2) =1+i+(3-4i)-[z-(1+D)] =(3-4i)z- 6+ 2i.
6ynaau.

2-§. Kacp-uusuxnu gpyHkuua

Ywéy
W= az+b (6)
cz+d

KYPUHAWAArH  (PYHKUMA  KaCP-4M3uKAM  dpyHKUMA  (Kacp-4H3uKam
aKcnaHTMpuw) aednnagu, byHaa a, b, ¢, d, nap ysrapmac Komnaekc
coHnap Ba
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ad-bc=0. (@)
(7) waptHuHr Gaxxapunmacaurn W hyHKUMAHUHT y3rapMac 6ynnb
KonuwmMra onub kenagu.
XakukaraH xam, ) .
ad-bc=0

6ynca, % = % (b=0,d=0) 6yn16,

= - —— —_—

cz+d d(c 1)_d

'JZ+
6ynann.
Bus c20 6ynranga
wo =2, w-3=w, (8
[ [
c=0 6ynranaa W(w)=w
Aeb xapaitmMus,

(6) mynocabariu z ra HucBataH euMw HaTkacvaa 6epunraH
Kacp YM3UKM hyHKumara HucbaraH Teckapy 6yaran
L=8W*b  (g)
cw-—a
tyHkumsara kenamus. By epaa xam

c20 6ynraxpa, i(oo) = —%. z( %) =.,
¢=0 6yaraHaa, z(o)=w

ne6 Kapainmus.
Jemax,
az+b
W=
cz+d
dyHkums C, Tynnamaa
_—dw+ b
cw-—8a

hyHKUMS 3Ca Cw TYNNaMAA aHMKNAHIaH.

Aiitm naimraa (6) pyHKums C, TYyMNam HyKTanapuHi Cw Tynnam
HyKTanapwra y3apo 6up KuAMaT/in akcaHTUpagu.
Paswanky,

(az+ b)' _(cz+d)a—(az+b)c _ ad-be
cz+d/ (cz+d)? (cz+d)?

6yn16, 6y xocuna
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Ez\{z EE;:Z’—'--i, Z =0}
e

Tynnamaa uenm xamaa (8) waptra 6uHoaH w' =0,
Jemax,
_az+b
T cz+d

AKCAHTUPHLL
C:\ {z e Crz= -g-, z= o}
c

TyniamMaa KoHopM akcnaHTpw 6ynaau.
nam
_az+ b (6)
cz+d

AKCNAHTUPLWIHKHF Z = —% Ba Z=c0 HyKTanapAa KoHOPM 6YAMWMHM
Kypcaramus,

1) c20 6yncun. By xonaa (6) aKcnaHmpmanHr z= -fl- HyKTaga
KOHPOPM BYNMLIMHKM KYpCaTHL yuyH

1
W=—

w
HY KapaiMmus,
Paswariku,
cz+d
Wl = ,
az+b
' bc-—-ad
Wy = ———
(az+b)”
- 6ynub,
e cz
wi(-—-) = 20
i c ) bc—ad

6ynagu. [lemax, kapanaérraH AKCNAHTHPHLL Z =4 HyKTaga KoH-
c

dopm 6ynagu.
(6) axcnaHTHpuwHUHr z=w HyKTAga KoHopM 6y nmuwmHK
KYpcaTuw yuyH

HU Kapaimua. YHaa
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< w=lz+b=a+bzl,
cz+d c+dz

. be—ad

W= —

(c-dz)

Apnmb, 2, =0 6ynranpa
wv _ bc - ad
e

Anagm. [lemax, (6) akcnantupuis z=o HyKraga koxgopm 6ynaam.
2) c =0 6yncun. By xonga

20

a b
=—2z+—
d d

697mb, z=o HyKTa W= HyKTara aKcnéHaAu.

Arap z= l, W= L Aennnca, yHaa

Z W
. iz,
wp =
a+bz
v ad
(a + bz, )2
6ynub, z; =0 HyxTapa
. d
wl =—20
a

6ynapu. Jemak, (6) akchanTUpuw z=c HyKTaZa KOHHOPM aKcraH-
Tupnw 6ynanu.
WyHaait Knnné,
_az+b

cz+d
AKC/AHTUPHL C; TEKHCAMK HYKTANapuHW Cyw TEKMCIMK HyKTanaph-
ra KOHPOPM aKCNAHTUPap 3KaH.
Kacp uusukim akchaHTupwi épaamuga C; AarM COXaHMUHI aK-
cmm1 ;m(»g;nam yuyH assan (6) HUHI Xycycuit xonnapuHm Kapamus.
aa

a=0,b=1,c=1,d=0
6yncun. By xonaa xacp unanknu dyHKumMs ywey

W=
z

KYPHHULLITA Kenaau.




KEHrauTUPUAraH KOMNNEKC TEKUC/IMK €. Aa KOH(OPM aKCAaHTUPHW
3KAHNMMMHA KYPAUK.

DHAW KACP-“M3NKAM AKCNAHTUPMILHUHI XOCCANAPWHU KenTupa-
MH3. . .
1°. Kacp-uMauknu aKcnaHTMpwwra Teckapu 6ynran akcnaHTw-
PUlW Kacp-4MauKNM 6§namu, Kacp UMSMKIM aKCNAHTUPHLWHWHE Cy-
NEPHO3ULMACH XaM Kacp-uu3ukau 6ynaav.

(6) sa (9) myHocabatnappan (6) Kacp-uMaMKNM aKkchaHTW-puLIra
TECKAPH aKCNAHTUPHL Kacp Ynankv Byamwn kenub unkanm.

ANTanMK, MKKHTa

w, = wy(2) = 32+ by (a,d; - bye * 0),
c,z+d,
W= W(W]) = m (azdz - szz * 0)
1+d;

Kacp-4M3MKIM aKchaHTupuwnap Gepunrad 6yncur. By akcnawTn-

PHLIHKHE CYNEPRO3ULIMACHHA KapanMu3:

a, f__l__z_jﬂ + b2

wiwy) = wiwy(2) = —2Z2S

1 ! a,z+b,

L2144,
cz+d;

_ (a3 +¢1by)z+ayb +byd;  az+b

(a1c; +cdy)z+¢yby +dyd,  cz+d

6yHpa .
a =aja, +c by,
b = ab; +body,
¢ =a)c; +¢yd;y,
d =cyb, +dyd;.
6ynub,

ad - bc = (aa; + c;bz)(czb‘ + d;d_z)—
~(azb; +byd )a e, +cdy) =
=(a;d; -bc,Nad; —byec,) =20
6ynann. Jemak, w(w;(z)) KaCp-YM3UKNM aKCAAHTHPULL 6ynaan.

2°. Kacp-umM3mnKM akCNaHTHpHLL
az+b

cz+d

W=

C, TEKMCIMKAArW aANaHaHU EKU TYFPU UAINKHU Cw TEKWCIMKAArW
annaHa Exn TYFpY UM3UKKA aKCNaHTUpaau.

70

Mawnymkn, w=az+b xamaa w=l KYPHHAWAArK aKCNaHTW-
z

sinaprnnr xap Gupu C. TEKHCIMKAArW ainaHaHW &KW TYFPM
UMONKNIKN Cw TEKMCAMKAArW ainaHara 8Ku TYFPY YM3MKKA aKCNaHTH-
POAH.

Kaip uMsHknM aKChaHTHpWLL 3Ca YM3NMK/IM XaMga w = 1 Kypu-
z

MMUAN W AKCTAHTHPHLUNAPHUHT BUPHH-KETUH 6amapwmumAaH nbo-
pat, DuroBapuH, Kacp UH3UK/IM AKCNAHTHPML C, TeKucAMKAarW

alraiia §KM TYFPU UMBMKHM Cw TEKHCAMKAArW aitnaHa éku TYFpH
HHAMKKA AKCNAHTUPAAM.
Onaraa, By xocca Kacp-4U3WKNM aKCNAHTHUPUILHUHT AOUPAaBHA-
N XOUCACH AeHHNaaU.
Kacp-uusmKkNU aKCNAHTUPKWHHHT KEAWHIA XOCCANAPHHU KenTh-
puLAaH assan 6absu TywyHuanap 6unan TaHUWaMKa.
Mdapas Kunannuk, KOMIEKC TEKUCAMKAA

r= {zeC.Iz | = r}
leu Gepwunran 6yncuH,

-ravpud. Arap z Ba z Hyktanap | aitnara MapKasugaH

3 mm 6urta Hypaa &b, By HyKTanapaaH ainaHa Mapkasurada

g o Macocbanap KYNaiTMacu aitnaHa paguvycu KBagpaTura TeHr

69nca, z 8a z* HykTanap T' aitnavara HMcBaTaH CHMMETPHK HyKTa-
nap pelinnagu (16-unsma).

16-unsma

Pasuianky, 6y xonaa
arg(z" —29) = arg(z~12),
el

2

-
Z —Zy*=

zZ—-2

71



2-nemma Bepurran z Ba z° HyKTanapHuHr ' ainaHara
HucBataH cUMMETPHUK BYAWWM yuyH Wy Z Ba z' HyKTanap OpKanM !
YTYBUM Xap KaHAaH Y ainaHaHWHr (y CEz)r ainaHara oproroHan |

6ynnwm 3apyp sa etapau.

McboTr.3apypanurun Afmainmg, z Ba z Hyktanap I'
ailnanara HucbaraH cuMMeTpuk 6yncun, Jemak,

arg(z’ ~ z9) = arg(z — 7o),
[ -2 {z-zl=7. a6

17-unsma

Wy z Ba z° HyKTanap opKanM YTysum y aitnaHaHu Kapaigms. 73
HYyKTagaH Y ainaHara ypuHMa YyTKasamus. YpuHUW HyKTacH a
6yncun. Ynaa reomeTpus KypcuaaH MabsyM 6ynraH Tacamkka Kypa
2 »
lzo ~af’ = |20 - 2|20 -4 (17)

6ynaam. (16) sa (17) myrocabarnapaaH

o=l =
6ynwn xenub unkaau.

Aemax, 2z, HyKTagaH y ainaHara YTKaswiaraH ypuHMaHWHC Zea
xMcmu T aitnaHaHuHr paguycu akaH (17-unama).

|zo —a] =1
By aca I Ba y aWnaHaNapHUHI opToroHan 6yanwuHK 6unaupann.
Etapaunnru Qapas kunaivmk, z Ba z' HykTanapaaH
YTyBUM Xap KaHaaid y ainaHa (7 c Ez)l‘ alnaHara OpTOroHan
6yncuH. Xycycan, 6y ainava z Ba z' HyKTanapgaH yrysuu z z*

TYFPH UMUK 6YAMWK XaM MYMKUH. YHAA zz* TYFpyM unsuK I ainaHa-
ra oproroHan 6ynrasin yuyH 'y z, HyKTafiaH yragu, SbHu
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arg(2-2%y) = 0"8(1. -29)

Wunminin  TOMOHOAH, rEOMETDUA KYPCHAAH MAn/yM 6ynran
s pmna kfpa
|z-z.)|-|z° —z"l =1
w. flomax, z B2 z' HyxTanap I aithaHara HucbaTaH CUMMETPHK
mu. Neamma ncbot 6ynan.
)

» Xap KaHARH
az+b

cz+d
AOLP HMIMKNKM AKCAAHTHPWW Ez TekMcmkgarn I' atnaHara Hucba-

YaN CHMMETPHK 6§nran Z Ba z- HyKTanapHu Cw TexACMKAATH r
ananminnr akcn w(Ih) ainanara HucbataH CUMMETPHK 6ynran W(z)
88 W(%e) HyKTANAPra YTKa3aAK. 5 .

Kacp YMSHKAW aKCNAHTUPHLIHWHI 2°-xoccacura kyjpa I' atnasa-
Wi Cu TexMCMKAAru akcu w(I) Xam aitnaHa 6ynagn.
¢ 88 1° HYKTANApHUHI akck w(z) Ba w(z') 6yncun. by W) B3 W(Z)
MyKTanppHUHr W([)  ainaHara HucbaTaH CHMMMETPUK 6ynMtnHY
uypcarammus. ) ' )

z 88 2z' HyKTanap OpKanM JTyBYM UXTHEPWA Y ainaHaHW Onan-
K. Z 8a z' HyKranap ' ainaHara HucbaraH CUMMETPHK HyKranap
69nranm yuyH ucbor atwiraH neMmara 6éunoaH ' Ba y ainaHanap
oproroHan bynaaw. )

Kacp 4M3HKNM. aKCAHTHPHL KOHGOPM 6ynranu cababnm v!(r)
XAMAA W(Y) aiWiaHanap opToroHan 6ynagu. Yuaa nemmara. Kypa
W(z) 82 W(z ) HyKTanap w(I") ainaxara HucbaraH cummeTprk 6ynaau.
Xocca nc6or 6ynan. B

&, C; Tekvcnnkpa Gepunrad TYpM z, 2z, 3, HyKTanapiu Cw
YexHCAMKAa BepunraH TYPAM Wi, Wi, W HYKTapra YTKasysuu Kacp
UNSHK/IM AKCNAHTUPHLL MABKYA Ba Y AroHaaup.

Anrannuk,

az+b
. cz+d .
KACP UMIMKAW aKCNAHTHPHW  z,,z,,z; TeKMCAMKAaM  TYp/m

w=w(z)=

C: HyKTanapHH Cw TEKHCAMKOATM TYPAM Wi, Wa, W3 HyKT/Mapra
AXCNBHTHPCHH. YHAA '
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az, +b

Wy =W(zZ,) =
! () czl+d'
az, +b
W2=W(74)=';§:?.
az; +b
W3 =w(z) = czs +d’
3

6ynaau.
Kyimnaru aimpmanapHi xucobnaitmus:
az+b az; +b _(ad-bc)(z-z,)

W= cz+d cz;+d (cz+d)(cz; +d)’
ws_wl':nﬁ-b azl+b=(ad-bc)(z3—z,)
czz+d czy+d (czy+d)(cz, +d)’

w_w2=nz+b az, +b=(ad—bc)(z—z1)

, cz+d czp+d (cz+d)(cz, +d)’
Wy-Wp = az3+b az, +b _fad—bc)(zy-2;)

czy+d cz; +d  (cz3 +d)(cz, +d)
By aivpmanapaaH doinanaHnb Tonamus:
W-ow W-w _(ad-beXz-z;) (cz+d)cz, +d),
W-w, W3-w, (cz+dXcz +d) (ad-bckz—2) .
Jad-be)zy -2)) (cz; +d)czy +d)
“(czy +d)Xczy +d) (ad-boXz3 -2,)
_(cz +dX2-2)) (cz; +d)2z3-2) _
(cz) +dXz~27) (cz; +dXz3-2,)
=273 .57 '

R -2y 23-2;
fAemax,
WoW Wi-W, _Z~2 23-7
WoW, Wy-W, 2z-2 ;-2

By nanaHa&tran Kacp HM3MKAM aKCAAHWWANP.

5° 10kopu spum Texmcnuk {z €C,:lmz>0} Hu Cw Tekuc-

nvKgaru 6Mpank fompa {w €C,:|W < 1} ra aKChaHTUPYBUM Kacp

- NH3UKAM doyHKUMA YWwBy ’

: o w=e“"£—,‘= (¢ €eR;lma > 0)
z—a

KyprHwAa 6ynaav (18-unama).
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18-unama

XaKuxataH, 1OKOPM  SPUM  TEKMCAMKAA 8 HyKTaHu
(s e{z €C,:lmz> 0}) onaimk. Paswanky, 6y a Hykrara ox ykura

nncbatan cummeTpuk 6ynran Hykta a 6ynaau.

WananaéiraH aKCAaHTMPMLWl z=a HYKTaHW Cw TEKWCMKAArW
6upnuk poMpa MapKasu w=0 HyKTara yTkasagurad 6ynca, xacp
WHIMKNM AKCNAHTHPWWHMHG 3°-XOoccacura Kypa z=a HyKta w=0
Hyxtara Gupavk ainaHara HucbataH cumMmerpuk 6ynraH w=co
HYKTara yTKasuwu noswm. [flemax, GyHaai axchaHTMprwHW Gaka-

pysuvn byHKUNR
z—a
L W=O—=
z—a
Kfpurnwaa 6ynagn. AiHn nanTaa Gy aKCAHTUPHW XAKWKMA yKAA
MoWnalraH z=x HyKtaHu C,, TeXucauKAparu |w| =1 Gupank aitnana

HYKTACWra YTKasUwK kepak. Burobapun
w=1 (18)

6jnaau. [lemax,
=l (19)
[
(18) 8a (19) Terrnuknapaan (z - xaxukui 6ynraHmn yuyH)
e
69nmun kenmb unkaan. Haroxana |

H=L

a=e? (cp_ eR)

AdHA

6ynagn. -
LyHaan kuwinb, 1oKkopr SpWMM TEKUCMKHM Gupank aoupara
AKCNRHTUPYBUM KACP YM3UKNM DYHKUMA
w=e®2 2
. Z—3a
k§prurmuwaa 6ynap akaH.
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6°. Komnnexc texuciuk C, parm Gupaux aoupa

{zeC g <1}
H4 C,, Tekucamkparu 6upnvk goupa
{w eCyjw < l}
ra aKCAAHTUPYBUM KaCp UMUK hyHKUMA ywby
= i°-—z-—_-.=.- 1
w=e?—— (¢ €R.Ja| <D

KypuHuwaa 6ynaau (19-umsma).

19-yuama

Bupop a € {z €C,:7 <1} HyxTanu onu6, yrn

a=r0®
KypuHMILAA whoganaumus. YHAa a Hykrara 6upauk ainaHara
HucBaraH cuMMeTpuK 6yaraH Hykra
8. = lﬂiv = ——l-— = l
r re'® a
6ynaan. Uananaérran akcnaHTMput z=a HyxTaHu C,, TeKMCAMKAa-
v 6upank aovpa mapkasu w=0 ra yTkasaguraH 6ynca, kacp um-

UKW  AKCNAHTHPHULWHKHT  3°-xoccacura Kypa, z=i HyKta w=0
a

Hyktara |w=1 aWnaHara Huc6araH cummeTpuk 6yaran w=o

HyKTara yTkasutuu 103uMm.
Jemak, Gyraai axcnaHTvpHiHy 6akapysum dyHKUWS

zZ—a z—-8a -
W= 0ty l=a.l—.— (G.=—n‘)
P —az
a
KypHHUWAaa 6ynagu.

3nam |4 =1 6ynranga |w=1 6yamwmaan doinpanaHmb, Kyiu-
DarvnapHy Tonamua: ’
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.ﬂmlmm, .
le—a| =[z-3]
Aaman, o = 1, soHM o =& Eynaan.

Wynaan kwmb, C, Texcwmkpary 6upank gowpanu C,, Te-

MMAMKANTM BMPAKK fOWpara aKCNaHTMPYBYM Kacp YM3WKAW oyHK-
Wy

N§prHuIAa 6ynap aKaH.
Muconnap. 1. C, texucrnkpary 1; i; -1 HyKranapHu moc
paavuaa C, Tekucmkparu -1; 0; 1 Hykranapra akchaHTMpyBuu

NALP UHIMKM DYHKUMSHW TONWHS,
Kacp uMsHKnm akChaHTHPHUWHKHE 4°-XOCCacHAa KeITUPUAraH
WeW, Wi-W, _2-2% -2
W-W, W3-W; 2-2 Z3—Z

TeHrAWKAR _
n=l, =i, z3=-1
wi=-1,wp =0, wz=1.
A8 Yonamus: »
w-~(-1) 1-0 ___z—l —1—1___>
w-0 1-(-1) z-i -1-1
z—-i
DwW=—
. a-1
Aamax, nanaHaétran Kacp YH3NKM hyHKUNA
wel2Th
zi-1
$ranv.

2. Kommnexc Texucrvk €, Aa z=1+i Hykra yuyn yw6y
ll «C, |4 = l} ainaHara HucbaraH CHMMeETpUK ByaraH HyKTaHW To-
Ane.
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MUanaHaétrax HyKTaHu z, aeinuk. By Hyxrasn Tonmwuga
' 2
r

zl -— zo = meas—
LTh
dopmynanaH coiiganaHaMmus. 2 =0, r=1 IKaHIMrMHK 3bTHOOPra
onub
« 1
Zy ===
z

6ynuwmnmn Tonamus, Jemax,

it L L
1% 1+ 1-i 2 2
3KaH.
3-§. flapaxanu dyHruun
Ywéy _
' w=2" (20)

KYpUHUWAATW chyHKUMS gapakany yHKuus (akcnaHTpmw)
aeinnanu, 6yHaa n - HaTypan CoH.

By cdyHkuma GytyH xoMnnexkc Tekucimk C; JAa aHMKNAHraH
6§16, YHUH XOCHnacK

w=n-z""
ra TeHr.

Demax, (20) dyHkuua GyTyH Tekucank C aa ronomopd, n>1 Ba
720 6ynranpa ywunr épaammaa 6akapunagurad akcnaHTupuw C\{0}
TyIaMHKHI Xap 6up HyKTacupa KoHopM akcraHTupuw 6ynanu.

C, Ba C, TEKUCIMKIAPAA KYTO KOOpAMHATANAPMHW KWpHTa-

MU3:
z=1e®, (r=|,¢=2m2)
w=pe'¥, (p=|wy= aer)
Harvoxaga (20) akcnanTupuw yw6y

pel¥ = rigi®m
KypuHuwwra sra 6ynagu. YHaan aca,
p=rty=np
6ynuwm Kenub unkagu. '
Bemak,
w=2"

aKCNAHTHPHLL KyTO KoopauHaTanap cucTeMacuaa ywby
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Yy =np
axcnaiTMpwra yragu. BuHoBapwh, (20) AKCNIAHTUPHILIHK Y praHnw
(21) axCnaHTUPMILHK JpraHuWwra Kenaau.

(21) akcnanTupwpaH Tonamms:

1) r=const 6ynranaa p =const 6ynag4. Aemax, (20) akcraHTi
pHw C, TEKUCAMKAArM MapKasu z=0 HykTapa 6ynraH ainaHanapHu
C,, Texucnukparu Mapkasn w=0 Hykraga 6ysrad’ ainaHanapra
axcnavTipanu (20-uu3sma).

P=”} 1)

24
=
>
\N

20-yusma

2) ¢=const 6ynraHga y=const 6ynagn. Hemax, (20) akcnan-
TMpU €, TekucaukAard z=0 HyKTafaH YWKKAH Hypaaphu, C,,
Temcal)mx,qaru w=0 HyKTaAaH UMKKaH Hypnapra akcnaqtupaau (20-
UMM

A¥inn naitrpa (20) akchaHtupns @=0 HypHW (xaKukmii mycBar
“yHanuw 6yiuua onuHrax ﬂypnu), y=0 Hypra, C, Texucaukaaru
@=0 HYPHW 3Ca, C, TEKUC/MKAArM Wy =n-a Hypra akChaHTUpaau
(20-umama).

IOKkopuraa kenTupuarax TacaAuKAapAaH

w=2"

aKCNAHTUPHLW C, TEKMCAMKAArK

D={zeC,:d<mgz<a} (a<—2n£)
coxanu (yun z=0 Hykrapa 6yaraH Gypuakuu - cektopHu) C,, Te-
KMCAMKAArK o
‘ w(D)={w eC,:0<argw <na}
coxara (yun w=0 Hykraga 6ynran Gypuakka - cextopra) akchan-
TUPULLIK Kennb uukagu.
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Aeb onamus. YHga (26) axchantuprw ywéy

u+iv= —l-(miv +.}.e‘i0)
2 r

. KYPHHHLLra Kenaau.

Paswanky,
o 1 - 1 (1
re’? 4+~ 'Wz:( -—) l( ___) i
l’e r+r cosp+ilr . sing
Harwkana
u+ivs= %[(r + %) cosQ + i(r —-:-) .fimp]
6ynub, ynaan

u —l(r +l)cas-
2 T ?,

V= l(r —-—l-)sin
2 r ®

6y mwn kenub unkaau.
Jemax,

aKCAAHTUPHW ywby

o2 e
2\ -« :

v= i(r ——l-)sin
2 r ¢

@7

akcnaHTHpuwra kenaau. (27) myHocabaraan doiganaHub, Kyhnpa-

TMNapHU Tonamma:
1) C, Tekncaukaa paaqycu p ra (0<p<l) TeHr 6ynran

z=pe®, (0s¢<21)

ainaHaHu onawmk. MKykosckui chyHKUMsCH épaamupa 6y aiinava

C,, TexkuMcamxgaru
i+3)
u=-—| p+—|cosp,

V—-l-( ——I-J'Sin
2 P P ?

HHIKKKA aKkCchaHaau.

(0se=<2x)
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Arap

AOUWICA, YHAR

6516,

6ynagu. By C,, Tekucaukpa chokycnapn il Hykraaa , SpuMm yxna-

pu a, Ba b, 6ynrax anmncHn uogananam.
Jemax, YykoBckuit dpyHKUHUACH

w= l(z+l)
T2 z

C, TexucavKAaarH paguycy p (0<p<1) 6ynraH

z=pe® (28)
ainaHann, C,, TEKMCAMKRATW

2
“—z+l'; =1 (29)
a, by

annuncra akcnaHtHpaam (23-unama).

23-un3Ma
2) C, Tekmchvkaa panhycu p ra (p>1) Tenr 6ynraH yw6y
z=p-e¥, (0s@<2x) (30)
aitnaHaHu onailnvk. XXykoBCKWA hyHKUHACH
riord

6y ainaHaKy xaMm
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~
()

u v

a_z + == 1 (31)
p %

anmncra akcnadtupaau {24-uusma).

(-3

’/
1]

. [-2

~
-
e~
i
’
K
|
]
f 4

24-umama

3) ¢, texucnmkpa paguycu p=1 6ynran
z=¢", (0sps2x) ,
ainasaHn onainuk. XKywosckui cbyHKuuacH épaamuaa 6y ainaHa
C,, TeKucamMkaaru
u=cosQ,
v=0 (0sos2n)
UM3MKKA akcnaHagu. »
Paswanky, 6y umsuk C,, Texucamkaaru [-1,1]eR kecMaHu ncho-
Aanangu.
Aemak, Xykosckuit dyHkunscu C, Tekucamkgarn p=1 pagu-

ycnu annaHawn C,, tekucnvkaary [-1,1JeR xecMara akcnaHtupagu.

(25-un3sma).

25-umama
4) C, Texmcamkga

z=pe®, (0<p<+w)
SbHM
{z €C,.argz= a}
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\ypHH onaimk. (26) axcraHTMpHW 6y HypH# C,, TEKHCAMKAArH

u=—p+—jcosa,
2 P

v--l-( —-l)sina
._2 P o

\M3MKKA akchaHTHpaam. (32) myrocabataaH Tonamus:

w v ( kx )
- =1 azr—k=0%l.. (33)
cosfo -sin’a 2

Paswanku, 6y umsuk chokycnapu il HyKTaaa 6ynran runepbona

6yn6, 0<a<1‘2- 6ynranpa (33) umauk rvnepbonaHuHr yHr Tap-

(osps +oo) (32)

MOFUHHHI IOKOPY KUCMHHH, ';— <A <X 69nraH,qa 3ca yan TapMo-

FUHWUHT I0KOPU KUCMUHH ucbopanaiam.
Jemax, XXyKkoBCkuit dhyHKLUACKH

(=)
w=—|zZ+—
2 z

{zeCyrargz=a}

C, TekucAnkparn

HypHu C,, Texucaukaary

W@V
cosza sin“ o

runepBONaHWHT KHCMWra aKCRaHTUPaau (26-unsma).

g } C. - vr
-~ \ " N
SO ® @ “x
® e A
A AR
‘o <

26-yusma

=1

~

XKymnagaH, w= ?l,-(z+—l-) dhyHKUMA EpAaMKAA KYAMAATH aKCNAHTH-
y A
pynap
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{z eC,argz= —;—} — {w eCy:Rew = 0}

3
{z €C,rargz= —21} — {w eC,,:Rew = 0},

{zeC,argz= 0} - {w eC,,:Rew = [1+co]}
{zeC,argz= x} > {w €C,,Rew = [—oo,—l]}.

6oxkapwiany.
Mdapa3s KWaRNmK, Yykosckui cpyHKUMACH

w=i(z+])
2

C, Texuchukparu TYypwM z 8a z HyKTanaphu C,, TeKvC/HKaarm

61TTa HyKTara akCiaHTHpPCHH.
YHaa

1 1
z+.—= 4 —
)

z +-l—-(z, +—l-) =(z‘—zz{l——-—l——) =0
7 7 27

6ynaau. KeitnHrn TeHrnnkaan
2,025 =1 (34)
6ynmwn Kenud unkann.

Demax, HyxoBcKuit oy HKUMACK 6upop coxana y3apo 6up Kni-
MaT/K BYNHLLIM YUHYH LY COXaHUHM UXTUEPHIA TYP/IK KKK Z) B Z)
HYKTANApHAA Z;-Z; =1 WaPTHAHM 6axapMac/Mry 3apyp Ba erapiv
6ynaan. ‘

Kyingaru

AbHA

D, = {z eC,|q> l}, )
D, = {z eC,|4 < l},
D; = {zeC,:Imz>0},
D, ={z€C;:Imz< 0}
| COXanapHUHr Xap 6upuaaH onuHraH UXTHEPHIA WKKWTA TYp/M z) Ba
z HyKkTanap (34) wapTHuHr GaKapMAC/MrMHN KYPCATHLL KWAMH 3Mac.
Butobapur, MKyKoBCKMA DYHKUUACH 6y coxanappa ysapo 6up

Kuimatu doyHKuMa 6ynaan.
3HaM C, TEKHCIMKAAH 6y D1, D2, D3, D4 cOXanaphu Yyxoscruit

chyHKUHACKH Cw TerucauKaari KaHAaﬁ coxanapra AKCNAHTUPHLLINHW
TONAMMK3.
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1) Alrrainmk, C, TEKUCIIMKAA
D, = {z eC,4> 1}
coXa - BUPNMK AOMPaHAHT Tawxapwcy-bepunran 6yncun.
PasLarky, HKyKoscKui diyHKUHACH 6y coxana KordopM
akchaHTipu 6ynaan.
D; COXaa UXTHEPHA

{z eClqd=p.p> l}
aitnaHaHy onainmk. MabsymKh, 6ynaai awnaHa MyKoBCKUA dpyHK-

UMACH
w= l(z+l) (26)
2 z

épaamupa C,, TEKWMCIMKAATK 3/MNCra akchaHagu.
Arap ainaxa paauycH p (l+oo) opanvkaa yarapa 6opca, ynapra
moc annuncnap C,, TEKMC/MKAard
Cy \{w eCyW e{—l, 1]}

COXAHW XOCHN KHhaau.
Jlemak, (26) axcnaHTpuw C, TEKACIHKAATH fupnvk povpa

rawkapucn Dy coxann Cy, TEeKVCUKAATH
' Cw\{w €C,:w €[-L 1]}

coxara KOH(OPM aKCNAHTHPAAK:
w(D;)=Cw\ {w eCy:wel-1, l]}

(27-un3ma).

27-uu3ma

2) C, TexucmMKARA ywby
D, = {z eCyilgd < l}
coxaHu - BupavK povpari onawnvk. Oxopuaarnaex KypCaThil
My MKHHKH, (26) axcnaHTvpus D, cOXaru C,, TexvCaMKAArM
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C.\ {w eC,:w €[-1, l]}
coxara KoHpopM axcaaHTupagu:
w(Dz) = Cy \fw €€y w €[-11]}

(28—uu3ma).

3) C, Tekncnmxkpa
D; ={z €C,Imz> 0}

COXaHM - IOKOPH APHUM TEKUCNIUKHM Kapannuk. (26) akcnaHTupuw 6y
D; coxaHu C,, TeKUCNnKAaru

Ca\ {w eC,'w e[—ao,—l]u[l,m]}
coxara KoH(POpPM aKCnaHTHpaaH:
w(D;)=C,, \{w eC,:w e[—oo,—l]u[l,m]}

{29-unama).

29-unsma
4) C, rexucmkpa .
D, ={z €C,:Imz< 0}

NACcTKM APUM TEKMC/IMKHW Kapaiuk. (26) akcnaHTupww 6y D coxa-
HW C,, TEKMCAMKAArW

C,\ {w €C:w -0 -1]u [1+oo]}
coxara KoHoOpM akcaaHTupaau:
w(D;)=C,\ {w €Cy'W €[—0-1Ju [l,+oo]}
(30-unama).
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30-unsma

Muconnap. 1. XKyxoBckui chyHKUMACH épnamupa C, Te-
KUCAUKAArM

5x Tx
¢ ={z eC.|4 =1,-; <argz< —4—}

SMHUHI aKCHHW TOMUHI.

PasuwsaHky,

5 ™ [ _, 5% 1=
l={zeCz:M=I,T<amz<7}-{r-L 2 <0< 4}.

(27) myrocabarra kypa
us= -l-(r +—l-) cosP = cosQ,
2 T

v=l(r——l-)sin(p=0

2 r
6ynaan.
Arap %— <p< -7% 6ynraHaa
——‘/22- <cosQ < -iz—z—

6ynvwmHm 3bTHOOPra oncakx,
G i (B
w(e):{-—2-<u<—2—,v-0 =53
3KaHuHK Tonamu3a (31-umama).

™

-

31-uuama
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2. Yuéy

z

2 +1

aKkcnaHTUpul épaamMmuga C, TEKHCAUKAArW
D= {z €C,:|4< 1}
coxanuHr (6Up/mKk aorpanuHr) C,, TEKMCAMKAArH aKCHHK TONMHT.
Assano 6epunran '

W=

hyHKUURHA Kyrngarv

[

W= 1
, 2-—|z+ -l-)
. . . 2 z
KypuHuLLAa €3u6 onamus. Arap

1

2-w; . ‘

Aecak, yHaa

6ynanm.

. 1 1 o
Mavsymky, w,=5-(z+—z-) Xyrosckui cpyHKuMsicH Gupank

Aovpa
D= {z €C,g4< 1}
HiA
Cy, w1 €Cyiw; €[-11]}

(rynnamra) coxara ( [-1,1] kecmanmur Taw
rowra) coxara KapH1cHra) akcnastTupagu.

W = e

2-w,
dyrkuns [0,1] kecmanm [—zl—m) Hypra, [-1,0] xecmamn aca

1
(_00'_5) HYpra akcaaHTUpagH.

Aemak, 6epunran D coxaHmHr akcu

w(D)=C,, \{w eCyiw e(-—oo,—%) U(%,m)}

6ynanu.
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5-§. Kypcarnunn QyHKuHn

Komnnekc connap Tekucnurn € Aa WXTUEPHN Z HK onub, KyHwn-
aarv ’

z, =(1+5)" (n=12,3.)

KETMa-KETIKKHN KapaHiMua, By KOMIVIEKC COHNAp KeTMa-KeTAurw
n -0 A3 MMMUTTa 3ra BYMWLMHK KypcaTamMua.
Arap z=x+iy Aecak, yHaa

x+iy)"_( X .y)"
=|1 =] l+—+i-
Zn (+ n s n
6ynagu.

g z,, HAHI MOAYAM Ba apryMeHTUHHA Tonamus:

. X +1i n X n X 2 2 1in
l+——-“y =1+_—+i1| = (1+—) +(1) =
n n n n n

2] =
n
2 2 1
=[(1 (2, 2y ]
n n
y
n -_—
argz, =arg 1+ +1y) -na:g(l+-—+1-¥-) X
1+—
Arap
a n
1,.,273 =
[(l+2x)+z‘—%¥—~] -(1+——x—)2+an,
n n n
y
n -arctg =n- +Ba-
1+ X n+X
' n
6ynvumnm avTHbopra oncak, byHaaH
lim o, =0, hmﬂ,,-o
n—wo N
6ynu6, RS
- N :
hm |z,,| = (l+ —2-’-‘-) =e*, ( /&y
n— rNn n
. //
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P

lim argz_ = lim ——=
n-» £Za nlyn:a X -y (36)
1+ —
6ynuwn kennb uukagu. .

Mosgomuky, z, KeTMa-KETAMKHUHI MOAYIM |z,| HUHT xampaa ap-

TYMEHTH argz, HUHT NUMUTH MaBKyA 3KaH, YHAA z, KeTMa-

KET/IAKHMHT XaM MMWTH Masxya Gynagu. PaswaHku / n

yarapysuura 6ornux 6ynagu. b € nwy 2
2-Tabpud. Ywby

. .
z, =(1+§) (n=123..)

KeTME-KeTnMKHMHr NUMHTH e chyHKUMS gernnagu.
emMax,

et = lim(l+£)n. (ze0)

N>’ n
Oparpa
5 w=e? (37)
d)yHlK(uunHu KypcaTkuunu chyHKUMA aeinnanm. .
_ Kesrupurran tavpud xampa 35) Ba (36
o (35) (36) myHocabarnappaH

z

%l =e*, arge®=y,

_ ' ' (38)
e* =e¢**Y = e*(cosy +isiny)
6ynanu.
AN W =0 hYHKUMSHUHI ACOCHIt XOCCANAPHHU KENTPaMU3.

1° Kypcarkmunu w =e* dpyHkumus BytyH K
= OMINEKC TEKHUCAM
rosiomopd hyHKUMA Bynagu. ' e
XakukaraH xam,
w=e0% =u+iv
Aeb, (38) myHocabarpar doipananmd
_ u=e*cosy, v=e*siny
6y mwmnHu Tonamus. Paswanku, 6y dyHkuMsnap R? MabHoaa aud-
cepeHupannarysuu. AliHu naitaa 6y chyHKUMS yuyH

—e*siny

6ynub,

2|2

2@
4k

X
KA
6ynaam (Kown-Pumar waptv 6axapunann).

2-606, 2-naparpatbpa KenTUpWiraH teopemara Kypa w=e’
dyHKums C Aa ronoMopd 6ynaav.

2°. w=e’ (PyHKUMAS KOMM/JIEKC TekucauKk C HUHM Xap 6up
HyKTacuiia Xocwnhara sra sa

W= (e‘) =e’
6ynaan. :
2-606HuHr 2-naparpachvaa KenTupuaraH popMynanaH doir-
AanaHué Tonamma:
| (oz) = Eax-[o"(casy +isiny)] = e"(cosy +isiny) =o*
3°, Kypcarkuunu oyHKUMA yuyH ywoy
o2t = ¢ .0%2,
chopMmyna ypurnu 6ynanu.
AMTainnK, z) =X, +iy;, 2 =X, +iy, 6yncun. Yuaa
o™ =¢"(cosy, +isiny;), €2 = ¢*2(cosy, +isiny,)
6ynagu.
KOMI/ieKC COMNapHW KynanTvpuil KouaacuaaH cdoiaanaHub
TONAMM3:
% -e% =" (cosy, +isiny;) € (cosy, +isin y2)=

=Xt .e*2 [(cosyl +isin y‘)(cosyz +isin yz)] =

= e)(|+)(1[(cosyl -cosYy, _.s,'nyl ‘Si”yz) + i(sin yp°cosYy +cosy, ‘Si"Yz)] =

=2 cos(y, +y,) +isin(y, + )’2)] =ehth

Jemax,
ot .o%2 =el%h
4°, Kypcatkuunu chyHKUMA
w(z)=¢* .
Aaspui hyHKUMR 6YNMB, yHHHI AaBpH T =27 raTeHr.
Sitnep chopmynacura Kypa
e*™ =cos2n +isin2n =1
6ynvmin avTHBOpra oMb, xamaa KypCaTkuuiu pyHKUnsHAHT 3°-
xoccacu-AaH doiganatmb vz eC yuyH
w(z+2mi)=e*tM =¢?
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6ynuwnHKA Tonamua, emak,

w(z+2xi) =w(z).
By aca w(z)=e" (DYHKUAAHUHI L4aBPUH (DYHKUUR IKAHWHHK, YHWUHI
paspu T =2m ra TeHrnuruxv Gungupagn.

Aupn w=e> dyHkuus Epaamuaa BaxapunaguraH akcnax-
TUPHWLWIHK YpraHamus.

Kypcarkuuny chyHKUMAHWUHE XOCKNacH yuyH

w=e’20 (zeC)
6ynrarwmrn cababnu, 6y cyHkuvs épaamuaa Baxapwiaavrad axc-
naHTUpHIL C TEKUCNMKHUHT Xap 6GUp HyKTacuAa KOHOPM aKcham-
THprw 6ynagu.

AlTaiimk, w=e> yHKUMA C TEKMCAWKHMHI UXTUEPHA TYPAK
Z; Ba 7 HYKTa/lapuHu C,, TEKUCAMKAArW 6GUTTa HyKracura akcnak-
TUPCHH. YHAA

o% =e22,
SIbHU
) el %2 =1
6y116, o
z,-2, =2kmi (k=0,+1,%2..) (39)
6ynmwK Kennb unkagu.

lemak, w=e* dyHKuus C, Tekucnukaard Gupop coxaaa ysa-
po 6up KuUMaTAM byHKUMS BYNMWKM YuyH Wy coXara Teruwnu
6ynran Typnu z; 8a z; HykTanapaa (39) wapriu 6axkapmacauru 3a-
Pyp 8a etapnu. :

Macanan, 6yHaan coxa cudpatnaa

D={zeC: 0<Imz<2x}
COX@HN ONUL MYMKHH.

Jdemak, w=e" yHKuMA Epaamuaa GaxapunagwraH axc-
nastupuw By D coxaHmHr xap 6up Hyktacuga koHcbopMm 6ynu6,
dyHKUMA Wy coxaga y3apo 6up kuiimatam axaH. BuHoBapuk,
w=e> (hyHKUMA éEpaamupaa 6Gaxapunagurad akcnaHtpuw D
coxana Kodopm akcnaHTupuiu 6ynanm.

3nau D coxanuHr akcu w(D) H¥ TONaMu3.

Ywéy :

z=x+it (zeC,)

TYFPU UM3UKHW onainmuk. ByHaa -wo<x<+w Ba t TaWMHnaHra
6ynub, 0<t<2m. Paswanki, By TYFpHU UM3MK OX Ykura napannen
6ynu6, D coxara ternmwnu 6ynaau.
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w = e? dhyHKuus paamuaa By TyFpu uMsuk C,, Tekuchukaard
W= ex-&»it =e*. eit ( 40)
ra axcnaHagu. (40)- C,, TekucanKgary 0 HyKTaflaH YWKKaH
{w eC,argw = t}
HypHW ncboanaiiam (32-unama).

32-uu3ma

t napametp 0 gan 2z rada yarapa 6opca, ynaa

z=X+it —O<X<+0,
TYFPH UU3UKNAP

D= {zeC,:0<Imz<2x}
COXaHM XOCHN KMAWB, By UMnKiapHUHT w =e® dyHKUMA Epaamu-
Aaru akcnapv

{weC,argw= t} ,

Hypnap 3ca coar CTpeJiKacura KapluW XapaxatnaHa 6opu6, C,

TEKUCAMKHKA TYRaupa Bopaaw.
Bynaa

zZ=X, Z=X+i2 —-0O<X<+®O.
TYFPH HUM3MKNAPHUHT AKCH MOC PaBuvLLAA
{weC,argz=0}, {weCagw= 2n}
6ynub, ynap C,, Texucivkaa:
{w €Cy:w €[040)}
HypHH ndpopanainan.
WyHaah kunub
w=e’
dyHKUMA Epaamuaa GakapwiaguraH akCnaHTHpHW C, TEKUCMK-
faru :

D = {z €C,:0<Imz < 2}
coxaHy, C,, TeKucaukparu




Cy\ {w eC,we [0,+co)}

coxara KoHOpM aKCnaHTUpap 3kaH (33-unama).

v @

=7 %

33-yusma

3nav C, TekMcaukaa
z=t+iy, (41)
6ynpa O<y<2x Ba t TaWnHnaHra 6ymmb, —w<t<+w, TYFPU
UMBMK KMCMUHW onainvk. Pasladiky, y MasxyM ykka napanien
6ynnb, D coxara Ternuwiu 6ynaan.
w = o> cyHKUKA Eépaamuaa (41) c,, Texucnnkparu

w=ot =el.6¥ (W =eagw=y)(0<y<2n) (42)

ra akcnaHagn. (42)-mapkaau 0 HyKTana, paguycy e' ra TeHr Ba €.0)
HyKTara ara 6yMaraH ainananu uchoaananam: (34-unama).

iwd

N © f ©

!
t

!

I

“ t

34-uynama
Remax,
w(t +iy) = {w eCw:‘w = e‘l} \{u = e‘}

Muconnap. 1. Kypcarknunu w=e” dyHkuua C, Tekuc-

nvKkparv
D={zeCz:0<Rez<l,0<Imz<—;-}

coxaHy, C,, TEKWCIMKAArK KaHAaal coxara akcnaHtupaau ?
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z=x+iy, w=pe® neb onawmk. YHaa

p- ei(p = Xty
6yn16, D coxapa
f<p<e
4
O<p<—
@ 2

6ynaau. LLynapHu avtbopra onub ronammna:
w(D)={w eC,w=pe?, l<p<e, 0<@ <-’2£}
(35-unama).

— € B ©

35-unsma

2. Ywby
) w = e?
dyHKuus épgamuaa C, TeKUCAMKRArH

D={zeC,:Rez>0,~n<Imz< x}
COXaHUHT C,, TEKMCIMKAArH aKCWHW TOMMHT.
Arap z=x+iy, w=pe'® geiunca, yraa
D= {(x,y) eR?: x>0, -m<y <1t}

6ynu6,
p>1l, -m<op<=®
6ynagn. emax,
w(D) = {w eC,w=pe®: p>1 -m<p< 7:} =

= {w € Cw:lwl > 1}\ {w eC,-w €(—wo,~1 ]}.
6-§. TpuroHomeTpiK Ba runepbonnk dyHkyusinap
TpuroHoMeTpuK xamMaa runepbonuk hyHKUMANAp KypcaTkuum

hyHKUMS OpPKaNU KMpHUTUNAOU.
3-tabpu g Yuby
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iz e—iz . iz _e—iz
c082 = ————, sinz = ————,
tgz = sin z =_ief’—e'fl, ctgz___cosz =ief’+e'f’
cosz e'* +e7 % sin z. o' —g” 12

KYprHHLWAArK hyHKLMSNAP TPHrOHOMETPHYK (hyHKUWUANAP Aednnagu.
W =sinz Ba W=casz hyHKUMANap ByTyH KOMNNEKC TeKWUC-NMK
C Aa aHuKknaHraH, w = tgz ¢pyHKUuMs

C\{z €Ciz=kx +§;k =0,£1, 12,...}

Tyiamga, w = ctgz yHKUUS aca
C\{zeC,iz=kn; k=0,1+2,..}
TyAiaMaa aHuKNaHraH,

Ky#anaarwia
z -2 z -2
e‘+e e’ -9
chz = > shz = 5
‘ - (44)
shz e*-e? chz e*+e7?
Z=-—=x= . cthz = —=

chz e%+e™2

aHHKNaHraH yHKuuAnap runepbonuk thyHkuusnap aeinwnaau.
TpuroHoMeTpUK Xamaa runepbonuk yHKUMANAP Y3apo KyHu-
narv
cosz = chz, sinz = -i shiz, thz = ~itgiz
chz = cosiz, shz= —isiniz, _cthz = ictgiz
MyHocabarnap 6unax 6oFnaHraH. Bus ynapaan 6upuHn, Macanau
shz = —i siniz
6ynuWwnHK KypcaTamMms.
(43) Ba (44) myHocabarnapnaH hoiganaHub Tonamus:
sinijz = _lT(ei(iz) _ e—i(iz)) - _I_.(ei'z _ e-i'z) _
2i 2i
z _ -z
= —lf(ez - e"z) = _l_e_e___ = ~3—shz.
2i i 2 i
Pemak,
shz = —i siniz .

+ TpuroHoMeTpUK OyHKUMANAP KYPCaTKWUIM (hYHKUMA OpKanu
TabpubnaHrakMaaH, ynapHUHN Kypcatkuuin cyHKumManap xoccana-
pura yxwat xoccanapra ara 6ynuwu kenub uvkaau. Alnu nataa
TPUroHOMETPUK (hYHKUHUANAP OPacUAa XaKWKUK apryMeHTAM Tpuro-
HOMeTpuK dyHKUMANap opacuaarn MyHocabarnap kabu chopmyna-
nap ypurnu 6ynagu. |
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bus KyAMaa TPUrOHOMETPWK byHKUMANApPHUHT Babau xoccana-
MK KENTUPAMK3,

1°. Ywéy
1) sitz+cos*z=1,
2) sin(zy + 2, ) = sinz, -cosz, +cosz, -sinz, ,
3) cos(z, +2,) = cosz; -cosz, —sinz, -sinz, >

~ . x x )
4) sm(z+~2-) =cosz, cos(z+-2—) = —sinz,

5) sin(z+®) = —sinz, cos(z+%)=—cosz

thopmynanap ypyHau.

By dopmynanapHUHr YpHUHAM GYNULLIMHN KYPCATULL KUAKMH 3Mac,
W =3inz Ba W=casZ byHKLMSNApHUHI TabpudhnapuaaH corpana-
HWb Tonamua: .

., ) { oiz _e—iz\2 { oit +eriz\2
sin‘z+cos’z=|—— | 4]—— | =
"] T2
_ eZiz —2 +e"2iz . o2iz | 2+°-2iz -1
-4 . 4 '

KonraH teHraviknap xaMm wyHra yxwaw ucbornaHaau.

2°. w=sinz TOK OYHKUMS, W=casz 3ca )ydT QyHKums Byna-
.

By xoccaHuHr ypuHAWM GYAMIWM W =sinz , OYHKUMANAPHUHT
TabpuchnapuaaH Besocura kenmb unkaau.

3°. TpuroHoMmeTpuk dbyHKuMsnap fpaspuid 6ynub, w=sinz,
W= casZ (PyHKUMANAPHUHT AaBpU 2m ra, w=tgz, W =ctgz yHkK-
UMANAPHWHI BABPH 3Ca T A TEHr.

XaxkukataH, w = sinz chyHKUMA Tabpuchu xamaa

e2'ni =1

6ynuwuHmn 3bTHBOpPra onub Tonammus:

w(z+21:) = sin(Z+ 2) = El-'—(ei‘ z421) _e—i( z+21r)) =
1

1 i Imi -1 eiz-e"'z .
=— e'z-e""—e Iz'—z—. =—_=SiﬂZ=W(Z).
21 m

€
Aemak,
sinfz+2%) = sinz.
By aca w=sinz gaBpui byHKUMA BA YHUHI AaBPW 21 ra
YeHr 6yanwmnHn Bunarpaan.
w = tgz dhyHKUMA Tabprudbuaax corganannb, ywby
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. . nf iz —-iz _-2mi
e|(z+1:) _e-n(z-m) (-] (e -e € )

tg(z+x) = —i— . = - <=
ei(z+Tm) + e—n(zﬂt) o™ (e‘z ye 2 _e—2m)
iz ~iz
e —e
= - = 18(2)
e +¢e

TeHrnvKKa kenamus. lemak, tg(z+n)=tg(z).
ILlyHra yxwalw W=cosz, w=clgz yHKUMSNAPHUHI AABPWA

by HKLIMS IKaHNUTMHA Kypcatunanu.
4°. w=sinz Ba W=casz ¢pyHKuuanap Vz €C pga xocunara

ara 6y116, (sinz)' =cosz, (cosz)' = ~sinz 6ynagn.
w = tgz (PyHKUUA Vz eC\{z eCz=kn +—72£; k= O,j:l,...} ha Xo-

cunara ara 6ynub,
. 1
(tg2) = — (45)

cos” 2

6ynanm.
w=ctgz yHKums Yz eC\{zeCz=kn, k= 0.£1,..} Aa Xocu-

nara ara 616,
1

ctgz) = — (46)

( & ) sin2 z

6ynaav.

Xakurarar xam,
C (o2~ Y , ) iz iz
(sinz) =|_e_ Ql ='ill':(°’z l+e'lz~i)=e +2e =cosz
e , 1/ iz s\ _
r—-——') -—-5(0 1—-© 1)-—-
eiZ _;-iz
——— = —5inz
2i

S) chopMynanapHUHr TYFPUAKY

y =sinx, y=cosx (byHK-
Sy nvwnHM Bunamus,
(UMANAPHYHI KWAMaTNapH
M MYMKHWH:

v T &
Tabprdnan . e 537 '
pwra yasaw Xou o
TpuroHoMeTpuK doyH..
HOMETPHK byHKUMIAp b,‘aé
nap ypuHnn 6ynaau. <

4 - BOb

KOMIMAEKC APIYMEHT/AU OYHKUMUANAPHUHI
UHTEMPANIU

1 - § . UuTerpan tywyH4acu

1°. Uuterpan Tabpucdu. Kommnexkc counap
tekmcaurn €, Aa 6upop cunauk (6ynaknm cwmk) y = AB arpu

UMIMKHU onainmk (36 - uuama ).

3 3
£
2y,
2/ 2, 2 2w
A ) 8
o Y
36-umsma

y=AB 3rpu umsukHu A paH Bra kapab
Zy,24, 2, -0 2y
HyKTanap épaaMuaa n ta
Y1 Y2, -+ ¥n
6ynaxnapra akparamus (ByHaa AB arpn UM3MKHUHI Bown A HYKTa

Zo,0oxvpu B HyKTasca z, 6yncun.
ypap  (k=123..n) yaywwknapu £ NapHUHT

(k =123,....n) 3Hr KaTTacuHu A 6unaH Benrmnanmma:

gt 2
AlTaitiuK, Y arpu umaukaa  f(z) cpyHkuus 6epunran 6yncut.

Xap 6up v, Aa UXTHEPHA &, HyKTa onub, cyHr f(z) PyHKUMAHWHF
wy HyKTagar £(£,) KWMMaTUHK z, -z, _, ra Kynaitupub, ywby

o= fE) (2 ~Zx)
k=1

WWFMHAOWMHK Ty3amua. By WuruHan f(z) dyHKUMSIHUHT WHTErpan
WHFMHAUCH aerrnaau.
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Paswani1, f(z) YHKUMSHUHT WHTErpan WWWHAWCH Y 3rpw
UHUIHKHUHT 6)'/nuHuumra xampa xap 6vp y, Aa onuHran &

HyKTanapra 6ofnuk 6ynaau.
tTabvpud Arap A >0 fAa f(z) DYHKUMSHWHT MHTErpan

WMFMHOMCH ¥ 3TPH uUM3MKHWHT BynnkWwKM ycynuwra xamga vy A
E, HYKTaHWHI Tannab onnHuMra GoFnvK 6ynMaraH xosfa Yeknu
numuTra 3ra 6ynca , By auMuT £(z)  COYHKUMSHUHE Y 3rpy UH3UK
6yiimua unTerpanu aeb aranany sa

I f(z)dz
7
kabn 6enrunanany. flemax, |
:!f(z)dz = xli_n)loéf(gk)-(zk ) 4]

By xonpa f(z) cyHKUMs Y 3rpy HU3HK 6yirua wHTerpan-

nNaHyBun gernnanu.
Mucon fiz)=1 cyHkuusHuHr Gown a (a € C,) HyKrana,

oxvpn b (beC,) Hyktaga 6ynraH cWUmK (Bynanm cum )

arpu UK3KK GYiKua MHTErpanvHi Tonamus.
Paswarku, £(z) =1 OyHKLUMSHWHT HHTErpan AnFUHAWCH

o= f(&) (2 ~Zx1) = Dz —2y)=

k=1 : k=1
~Zy+2Zy ety — 2y TZy "2

6ynanu. Arap
lxm o= Idz

BA z, =a,z, = b 3KaHWHU 31m160pra oncak, yHaia
fdz =b-a
6ynmwn Kenub unkaan.
XycycaH, a =b 6ynca, sbHW Y ENWK Irpy HK3nK éynca
. I dz=0 (2)
Y
6ynann.
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2. MHTerpanHuHr MaBXYAANnur W uau
KOMIVIBKC ~ APIYMEHTAM  ChyHKUMA  WHTETPAMHIH  MaBXy AU
MACAIACHHM KapaitMua.

IOxopuaa kentupwaras TabpudhaaH KypuHaauku, (1) uHrerpan
Y 3rpu umaMKKa xamga yHaa Gepunran f(z) dyrkuusra Gornuk
69nagn.

®Mapas kwiaivmk, ¥ = AB (y c C,) arpu umsuk

z=2z(t)=x(t) +1iy(t)
xypunmwga GepunraH 6yncun. Bynga  x(t)y(t)  dyHxumsnap

[.8] cermenTaa anuknaHran, yanykcus xaMaa y3nykcus X (t)y (t)
xocwhanapra ara (x'2 (t)+y'3(t)>0) t napametp a JaH B ra

xapab ysrapraiga z=zt) Hykta A gax B ra xapab y=AB Hu
umnsa 6opaau.
Y 3rpu umusukaa
f(z)=u(x,y) +iv(x,y)
(PYHKUMA aHUK/IAHTaH Ba Y3nyKkcu3 6yncuH.
[2.8] cermenTru

to,tista ety
(to <t <ty <.<tyitg =a,t, =P)
HyKTanap épgamuaa n Ta 6ynakka axparamus,
z=2zt) cyHkums By HyKTanapHu Y 3rpu YM3UK HyKTa-napura
akcnantupagn. ty  (k=0,1,2,....,n) HyKTanapHWHr Y  3rpu
UMIKKAArM aKCNAPUHK

29,2y,29.12p (z0 =A.z, =B)
AeAnK.
Harwkapa 6y Hyxtanap épAamuga Y arpy U4M3MK Y
6ynawnapra (k = 0,1,2,.....,n) axpanaay, xap 6up Y Aa UXTUEpPUA

Gy (G =&y +ing ) HyKTaHW onamua. Paslanky,
Gy =2te) (e STy Sty)
6ynaau.
3nau ywby
n
=2 f(5 ) (2 ~Z¢)

k=1
WurMHavHu Kapakimus. By nuruHguaa
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£y ) = w(Eg i) F V(G )
7 - Zyy = (Xg +iYg )~ (X + Y1) =
= (X = Xg1 )+ iy~ Yi-1) = AXg +idyg
6ynuwmnK 3nTH6OpPra onwb Tonamms:

n
o = Y [uEm) +ivEmOl - (Axy +idyy) =
k=t

= [ n0) - Mxy - vy )
k=1 .

n
+ Y [V(Eg M) A%y + 0 M) - A¥x ]
k=l

By TeHrNnUKHHHF ‘JHr TOMOHMAArM Xap 6up WuFMHAW WXy} Ba
V(x,y) (PyHKUMANAPHWHT 3Py HU3HKM WHTerpannapy yuyH
wHTErpan  WWFMHAWNAPAYP. Kapanaérran f(z)=u(x,y)+iv(x.y)
hyHKUKA ¥ 3PH YU3NUKAA Y3JTYKCHU3. Buuo6apMH, u(x,y) Ba v(x,y)
chyHKUMANAP XaM Y Aa Y3/YKCH3. Demak, 6y dyHKumsnapHuHr Y
arpy uM3nK Byinua nHTerpannaph MaBXyA Ba’

i[u(fak'nk)Axk — ()i ] = [ uexyddx - vix )y
Y

lim
A—)Ok_l

Ry i["(ék’“k)‘”‘k FulEe.ne)Ayy | = [ vixy)dx+icx.y)dy
A0 )

6ynagn. .
(3) TeHrnukaa A — 0 Aa nMMUTra yT16 TonaMus:

n
imo= lim » f&)(z %)=
;.-»oc A—)Oé &) ( kT ’)
= ju(x,y)dx - v(x,ydy + if v(x, y)dx + u(x,y)dy
¥ Y
Byxpax aca A —»0 Aa G WWFMHOM YeKNW MMUTra ara Ba

f f(z)dz =j' u(x, y)dx - v(x,y)dy +| v(x, y)dx + u(x,y)dy
Y Y y
6ynmwm kenmb unkanm. Harwkana Kyinaars Teopemara Kenamus.
i-teopema Arap f(2z) chyHKUMA Y 3rPM 4YM3WKAA
yanykcus 6ynca, y xonaa 6y PyHKUMSHWHr Y 3MPW UH3UK 6yirua
WHTErpanu Maxys Ba 7
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If(z)dz =Iu(x,y)dx -v(x,y)dy + ijv(x.y)dx+ u(x,y dy
v Y Y
Gynann. ;
By Teopema, 6Up TOMOHARH Y3NYKCH3 CPYHKUNA MHTErPanu-HUHI
MARNYANWIMHM  WPOAANAca, WKKWHYM  TOMOHAAH  KOMMeKc
APIYMEHTNM (DYHKUMS WHTErpaniHi 3rpu YW3UKIIM  UHpErpaiap

OpKaNM WPOAANAHWLIMHHM KYpCaTaaH.
Mucon. Yuby

Izdz
- ]

WHTErpanku Kapaiwmk, GyHaa ¥ - 6own a(a € Cz) HyKTana, oxvpH
b(b e C;) HyKTaga 6ysraH cunnm (6§nanm CWINNK) 3rPH UMUK,

PaBwaHku, f(z)=z GQyHKUMS 7Y ITPU UUSUKAA Y3/YKCU3.
BurobapuH, 6y DYHKUMSHWHT WHTErpanu Makyp. f(z)=z
OyHKUMRHUHE Y 3rpy UK3WK 6yiiMua uHTErpanMHn Tabpudra Kypa
tonmwaa Gy BaZ, HyKTanapHW WHTErpan WWFMHAW Ba YHWHM

MMMUTHHK  Xucobrawira Kynai KWiMb OnuW  MyMKuH. LlyHm
31HBOpra onub f(z) =2 (PYHKUMA MHTErpan HUFMHANCH

o= f(Gx) (2 ~2x)
=1

aa Gy wyxra cudatnaa
1
Cx = ;(Zk +2y)

HW onamu3. YHAaa
n 1 l n
c= ZE(Zk + 2ok ~ %) = B’Z(zﬁ - z%‘") =
o < kal

221 -)
69116, »
lim o =l‘b2 —az)
A0 2

e
Izdz = —2-(b -8 ) .
Y
Xycycan, b=2a 6ynca, swHn ¥ &nuk unank 6ynca,

6jnanu. flemax,
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Izdz =0 (4)
1

Gynuau. ) :
3 UHTerpanHnuur xoccaanap u tOkopuaa
KYPAWKKH, Y3/lyKCU3 f(z) KOMIIEKC ¥3rapyBuinu hyHKUMAHUHN Y

3rpy uM3nK Byirua WHTErpanu arpu YM3WKIM WHTErpannapra kenap
akaH., BUHOBapHUH, KOMMIEKC apPryMeHT/in COYHKUMA HHTErpanu Xam
rPU UMIMKIM UHTErpannap Xoccanapu kabu xoccanapra ara
6ynaau. YnapHu acocaH ncBOTCH3 KenTHpaMua.

1) Arap f(z) cyHkuua Y arpu uMsuk 6yiua wHTerpanna-
Hysuu 6ynca, y xonga a-f(z) dpymkuus ( aysrapmac Komnnekc
coH) XaM Y arpu uMamMK 6yitMua UHTerpannaHysuu Ba yw6y

Iaf(z)dz=aff(z)dz
Y Y
cdopmyna ypurau 6ynanu.

2)Arap f(z) Ba g(z) dyHKUMANAPHUHT Xap 6upu Y 3rpu
UMUK BYMMHA  MHTErpannaHysyu 6ynca, y xonga f(z)tg(z)
dyHKUMA XaM Wy Y 3rpu unauk 6yiinua uHTerpannaHyBum Ba ywby

j’ [f(2) +e(2)}dz = j'f(z)dzi j g(z)dz
Y Y 1
dopMmyna ypurau 6ynaau.
B 3) Arap f(z) doyHkuus Y 3rpu umu3uk 6fimua unrerpan-
natyaumn 6ynu6,
Y=1vY2 (11nY2=9)
6ynca, y xonpa
j f(z)dz = j f(z)dz + j f(z)z
Y Rl .
6ynanu.
4) Arap f(z) cyHkums Y arpu umauk 6yiuua nHTerpanna-
Hysuu 6ynca, y xonaa
[f(zaz=- j f(z)dz
- :a Y
6ynanm, sbHWM Y 3rpu YM3aMKAa WYHanWuw y3rapTMpWica, uHTerpan
ULLIOPACcHHK Y3rapTupaau.

5) Arap f(z) chyHKuMs Y 3rpu uMaMKaa yanykcus 6ynca, y

xonpa
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j f(z)dz{ < j f(2)-d4 (5)

Y

6ynaau, 6ynpa |dz = dez +dy? .

Wnrerpan Tabpudbura kypa

{ f(2)dz = xn_-,nokz_‘f«;k)-(zk 2Z),

!|f<z)|-|dz| = lngoélf(ckj fo -z (6)

6ynagn.
Mabsymky,

PR{(SHHCN —zk-nl < QG| o -zl

k=1 k=1
By Tewrcanukaa A—>0 aa numurra yiu6, iokopuparn  (6)
myHocabarhm 3bTHbopra oncak,

[ f(zm{ < fIf@)-led

6ynuM Kennb unkagu.
XXymnapas,
‘ M = max|f(z)|
Y

6ynranaa (5) Terrcuanmkaan

] f(z)dz% <M-ey) (7)
Y

6ynnwu kenub unkaamn,byHaa £(y) -y 3rPH UMUK YIYHAU,

KoMmnekc - apryMeHTAM (PYHKUMS WHTErpanuHUHI  KeHWHIY
XOCCaCH (DYHKUMSHWHT 3rpyW UM3MK 6yAMua MHTErpaiMHM YHUHr
CHHMK YM3UK BYiMua WHTerpand BmnaH SKUHNAWTUPUL MyMKWHAK-
rUHK KYpCaTagH.

6) Mapas kunainvk f(z) cyrkuus D coxaga (D < C,) yanyk-
cus 6ynmb, v wy coxara Ternwnn 6ynrad Gynaknu- CuANUK 3rpw
uMsvK 6yncuH. Y xonma Ve>0 COH onuHraHaa xam D coxara
Tervwnu 6ynran WyHRan P CUHUK YH3KK TONHNAAKKH,
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“.f(z)dz-jf(z)dz’<a
y P

6ynagu.

L UnTerpanuu Xunco b nauw. AiTainuk, KOMIEKC

COHnap TekHeMr C, Aay 3rpy Yn3uK ywbéy
z=2z(t) = x() +iy(t) (aSt<P)

TeHrnama 6unaH Bepwiran 6ynu6, x(t), y(t) doyHiumsnap 2° yHKT-
fa xenupwiraH 6apua wapthapHid KaHoatnaHTMpcu. By arpu
uusukaa f(z) dyHkums Gepunrad Ba yanykcus 6yncuH. Y xonaa
1-reopemara kypa

[ 23z = [uix,y)dx - vOx,y)dy +if vouy)x + ulxy)dy

1 y Y
6ynaau.

Hau By TEHrNMKHWHr YHT TOMOHMAArH 3rPU  YMSHKAM

uHTerpannaphiu [2], 19-606, 2- § Aa kenTupunraH chopMynanapaaH
cdbonpananub, Puman uHTerpannapu opkann ésamua:

: B
fucey)ax - vix. )y = [[axO.¥E)-x 0 - vy O],
H a
ﬂ 1 L]
[ v y)ax +uex, )y = [vxO.50) X ® + wx®.y) Y 0 dt.
¥ a
Harnvkaga

8
[ £(axt2 = f[ucxnyen X © - vexet). ) -y 0] de +
Y a '
B 1 1]
+if [V 50D X (1) + VoY) -y O it =

] 8
= [ [0ty +ivex(eryen]-[x ) +iy O}t = £ -2 a
6ynanu. Jemak,

B
J’ f(z)dz =j' fzt)-z(tydt  (8)
Y

+3
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lllynpah kKunub, komnnekc apryMeHT/IM Oy HKLHSHUHT UHTer panu

I'uman wHTerpanu opkanu (8) dopMyna €paamuaa xucobnaHap
INAH.

U 3 o x. (8) TeHrnmuk Bunax dHWKNAHTaH MHTErPaTHA KOMMANEKC

APIYMEHTNW  yHKUMA  unTerpasM  Tabpudu  cudpataa  kapaw
MY MKMH.

Mucon. Yuby
1, = f (z-a)"dz
. y ’
WHTErpantu Xucobnar, Gyxaa
v={zeC,|z-3|=p. p>0}
awnaHagaH ubopar (yHanuw coaT CTpenKacura Kapama—r{apmu
onvKrax)
Y aRNaHaHWHI TeHrnamacuHi Ky iMaary

( n-6yTyH con)

Z=Z(t)=a+pe“ (OStSZn)
KYPHHUWAA €316 onamua, Yraa
dz=d(a+pe'') =ipe'dt
6y, (8) dopmynara kypa
2n
I, = J.(z—a)"dz= ipn“ ]‘eix(nﬂ)dt
v 0
6yraau.
Arap n = -1 6ynca,
) 2n in+) P
]“ - ipn+1 e“(“ﬂ)dt = ipn+l

0

i(n+D)|
6ynaau.
Arap n=-~1 6ynca,
2n
L, =i[e"%t=2mi
0
6ynann. Jemax,

) N 0, n=z-1,
!(z—a)‘dz: I (z-2) dz:{zni, n=-1
7

iz-aj=p




2-§. Kown reopemacy

1% Kowwn TeopeMacH KOMMNEKC y3rapyBuwnu dyHKUMsNAp
HA3APHACHHUHT dbyHAaMeHTan TeopeMack xucobnaHaan.

Bu3a ywéy naparpachaa Maskyp TeopeMaHu ypraHamus.

2-treopema (Kowu teopemacu). Arap f(2)
chyHKumus 6up 6ornamau D coxaga (Dc C,) ronomopd 6ynca, y
xonpa f(z) cyHKuMsHMHT D coxapa érysun Xap KaHgan CUAAUK
(6ynanm cunmk) y énmk umnsuk (Enuk KoHTyp) 6yiinua uHTerpanu
HoAra TeHr 6ynagu:

jf(z)dz=o.
. _

U c 6 o1 . TeopemanuHr ucbotusu 6up Heuta Gockuupa
KesITupamua,

a) y 3rpy uMsmnK yubypuak KoHTypuaaH ubopar 6yncum:
y = & (37uusma).

37-unama .

By yubypuakHuHr nepumerpu £ ra ver 6yncun. By xonaa reope-
mMaHM ucBotnaw ydyH TeckapucuHu chapa3 Kunamua, sbHW f(2)

dyHkums 6up 6ornamnn D coxana ronomope 6ynca xam 6y
dyHkumsHuHr D coxana érysuM ABC yubypuak KOHTYypu A 6yiun-
Ya WHTErpanu HoAra TeHr GyaMacuH:

If(z)dz: 0.
A
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A1 annuk,

I f(z)dz{ =M>0
A
69ncvn.

A = ABC yubypuakHW, YHWHT TOMOHNApH ypTanaanu 6upna-
WITUPYBUU TYrPHY HU3UK KecManaph épgamupa 4 Ta
AD AD A A®)

yubypuaknapra axxparamus. Paswanky, 6y yubypuak koHTypnapu
yuyH
AM = aB + Be + ca,

A®) =cA + Ab + be,
A® = bC + Ca + ab,

A® = ac+cb+ ba

6ynub,
[f(z)dz = [f(z)dz+ [f(2)dz + [f(2)dz,
i\ 3B Bo ca
J'f(z)dz = If(z)dz + If(z)dz + If(z)dz,
A cA Ab be
j f(z)dz = [f(z)dz+ [f(2)dz + [ f(2)dz,
A bC Ca adb
J’ f(z)dz = j f(z)dz + j’ f(z)dz + j f(z)dz
A ac cb ba

6ynaau. KeinHru reHrnuknaphn xapnab kywwé Tonamus:

[ f(z)dz+ j‘ f(z)dz+ [f(z)dz+ J' f(z)dz =
A(l) A(l) A(l) A(l) .

=[ [f(2)dz+ [£(z)dz+ | f(z)dz + [ f(z)dz+ If(z)dz]+ )
aB Be ca bC Ca

+(ff(z)dz+ jf(z)dz) + [Jf(z)dz+ If(z)dzJ +
ca ac C ac

+[ jf(z)dz+ jf(z)dz].

ab ba
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Arap -

If(z)dz+ If(z)dz-&- If(z)dz+
aB Be cA

+ [ f(z)dz+ j‘f('z)dz+ [f(z)dz = If(z)dz,.
Ab »C . Ca- A

jf(z)dz + jf(z)dz =0, jf(z)dz + jf(z)dz =0,
ac be . b

ca

If(z)dz + If(z)dz =0,
6ynmumnu avTHbopra 'obncaK, yHAba'(Q) MyHocabargaH
If(z)dz= I f(z)dz + I f(z)dz + I f(z)dz + J‘ f(2)dz
A

A(l) Aﬂ) A(” A(“
akaHnurn Kennb unukaaw.
PasLlaHKy,
M=If(z < Jf(z + If(z)d + If(z)d + J'f(z)
A A(I) A(!l A(l) A(ﬂ

By TEHICHANMKHUHI YHI TOMOHWAArH KYWWIYBUANApAaH kamuaa 6uT-

M .« "
Tacu T naH kuunk 6ynmaitau (akc xonaa

M=ljf(z)a4<4-%‘-=m
A

6ynu6, M <M Kabu MabHOCH3 TEHICH3AWKKA Kennb Konagu).
Alrannmk,

Jf(z) 2 %d—
Ay

6yncun, Bynaa A, yubypuak AN AP A®) D) yuBypuaknappan
61pH Ba YHUHT NEpUMETPH —ln— ra TeHr.
2

upn A, yubypuakHu lokopuaark ycyn 6uwnat 4 1a
8,9,4,® 4,3 7@ yubypuaknapra axparamus. By yubypuaknap
opacuaa WyHaaH A, yuBypuak TONMNAaMKH,

6ynagu. A, y4bypuaKHWHI nepuMeTpu 2% ra TeHr.
By »apa&HHu ueKcu3 faBoM aTTupa Bopamus. Harwkana
Ay,Ag,As, By, (10)

yubypuaknap Ketma-keTaurn xocun 6ynaam. (10) yubypuaknap ker-
Ma-KETIUIY YUYH:
1) A, DA, 2483004, D..;

2) A, y4bypHakHuHI nepuMeTpu -ln— fa TeHr 8Ba n—»® Aa
2

;' -0 ’
3) xap 6up A, (n=123,..) yubypuak yuyH
If(z)d 2 M (11)
4n
An
6ynaan.

1) Ba 2) tacauknapaaH Gapua 4;.4;.8;,...4,,... yubypuak-
napra Termwnu 6ynran sroHa z, Hykta (zo €D) mamxyA 6ynuwm

Kenub unMKagu.
Waptra kypa f(z) chyHKUMA z, HyKTaga ronomopd. Oemax,

Ve >0 COH ONMHraHAa XaM LWyHAak & =8(e) COH TONMNAAWKY,
|z- 20| <5 (12)
TEHICU3NMKHI KaHoaTnaHTHpysun Bapua z nap yuyH

F@-£G) gyl <o
Z-Zy !

If(z)-f\(';;,")-f'(z)(z—zo)|<a-|z—z°| (13)

AbHU

6ynaau.
1o (2) sa (4) cbopmynanapra kypa
j' dz=0, Izdz =0
Al'l Aﬂ
Ba 71 HWHI eTapnvua Karta Kuimartuaa
A, {z €C,ilz -z <8}

6ymwnHmM xamaa (13) Terrcuanmknm auTHBOpra onmb Tonamus:

{13
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| f(z)dz{ |

Lh

[l ~£(z0) - (22~ zo)]dz’ S
Aa :

< j|f(z)~f(zo)—f'(z)(z-zo)|dz < (14)
8,

. 2
<g- _“z—zol ]dZISe-F

A,
(11) sa (14) myHocabarnapaaH

' 2
M < J'f(z <e-—[
4n N 4!‘!

6ynmum kennb uukaau. Jemax,

M<e-£2.
By tenrcuanmk M>0 pe6 kwwmHrax cpapasra aug (UyHku, e-
uxTHépuit Mycbar co). 3uaauatank 6yamacaurn yuyH M =0 6ynu-
wu kepax. Wyngak kunmb M =0 , soHu

J'f(z)dz =0
A

6ynagu. .
6) v arpu unamuK kynBypuak KoHTYpuAaH ubopar 6yaCKH:
v=P
Paswanky, kynBypuyak ueknu coHpary yubypuaknapra axpanagu sa

J.f(z)dz

P
uHTerpan aca by yubypuaknap 6yinua onMHras uHTerpannap WWFMH-
Avcura Tewr 6ynagn. Yubypuaknap 6yimua onuHran wHTerpannap-
HUHr Xap 6upH a) xonra 6uHoaH Honra Tewr Gynagu. BunoGapuH,

f(z) dpyHKUMAHUHI KYNBypuaK KOHTYpK 6Yitnua onuHraH WHTerpanu
XaMm Honra TeHr 6ynaaum:

I f(z)dz =0
P
B) Y 3rPW UK3MK MXTUEPMI CHANMK (6Ynaknm cuanuK) Enmk arpw

unanK 6yncvn. Unterpannmnr 6-xoccacura kypa D coxara Teruwnu
6ynraH wyHaak P kynBypuak TonMnaamky,

‘!f(z)dz—_}[f(z)d <€
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nynaam, 6yHaa € - wxruépuin Mycbar con. 6) xonra 6uHoan

I f(z)dz =0
P ;
Jnmaxk,
I f(z)dz|< e
Y
bBynaaH aca
j' £(z)dz =0
Y

6yrvwm kenub uukaar. Teopema TYamMK Ucbot 6ynau.
1-HaTuxa.Arap f(z) cyHkuus 6up 6ornamnn D coxaga

(D c C,) ronomopd 6ynca, y xonaa f(z) hyHKUMAHUHT HHTErpanu
WHTerpannaw arpu uusurura (uHrerpannaw iynura) 6o+:nmq 6ynmair-
AW, SbHM BoluNaHFUu Ba OXMPTM HyKTanapu ymymuid xampa D
COXaga &TyBuM v, Ba Y, 3P YM3UKAAP YUYH

_[ f(z)dz = _[ f(2)dz

N 72

6ynanu.
McboT. D coxauuHr z, Ba z, HyKranapuHu Gmpnaiurmpys-

uA Ba Wy coxara TerMwnu 6ynran WXTUEpWUA v, =z¢az; Xampa
Yo =2obz, cunnuk (6ynaxnm CHANMK) 3rPY YM3UKNAPHU ONAMNMK
(38-unsma).

//\//‘ @

Q Z ﬁ

38-yuama

By xonpa z,az; Ba zybz, 3rpu uusnknap Gupranmkaa D coxara
Tervwnu 6ynraH v EnuK YM3UKHW TaKW Atagu:

Y:Y;UY:-
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YHraa Kolwm Teopemacura MysocprK
[tz =0 (15)
Y

6ynany. UHTerpanHuHr xoccanapuaaH coipanannb, Tonamus:
_[f(z)dz = If(z)dz+ j.f(z)dz -
1

i Y2 ( 1 6)
= J'f(z)dz - I f(2)dz
Y2 i
(15) sa (16) myHocabarnapaan

If(z)dz: f f(2)dz
N Y2
6ynmwmn kenub unkaau.

Inan Kolm TeOPeMaCHHUHI YMyMAALWNILKEK MDOAANIOBUYHU Teo-
pemanapHH1 ncbotcus kentrpamua,

Airaimk, D (Dc C,) uerapanaHraH 6up Bornamnn coxa

6ynu6, yHuHr uerapacn oD cunnuk (6ynaknm CUMK) EnnK arpu
uManKaaH ubopar 6yncun.

3-TeopeMa.Arap f(z) cyHkuua 6up Bornamm D
coxana ronomope 6ymb, dD aa yanykcus 6ynca, y xonaa

If(z)dz:O
D

6ynapu. By epaa 0D HUHM AyHanMWK myc6ar iyHanmiw.

Gapas xunaimk, D (DcC,) Ba y3apo KECHLIManAHraH
Y 1sT 20T as VMK (BYnaknm CWANKK) EnvK 3rpyu uMankaap Gunan
yerapanaHraH kyn 6ornamnm coxa 6yncur (39-unama)

39-uynuama
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Paswanku, D COXaHWHI yerapacu
Yo U VYV MY g
6ynagn. ByHpa v, EnWK uUM3MKAA yHaMW COaT CTpesikack WyHa-
NWWra KapwH, Yi,Y2»---5Tn> 8nuK uMsMKnapaa aca flﬁaannm coar

cTpenkacy iyHanuwm 6yinua onuHaau (39-unama).

Opataa 6yHaan WyHanvwaa ONMHIAH uerapa OPHEHTHPNAHTaH
uerapa aennnagu. Yuu oD Aennvk. :

4-Teopema Arap f(z) dyHKuMA D coxaaa ronomopd 8a
D payanykcus 6ynca, y xonaa f(z) chyHKUMAHUHT D Byinua
WHTErpasin HoNra TeHr 6ynaau:

If(z)dz:O
o

By kyn 6ornamnu coxa yuyH Kolwu TeopemMacuaup .
M ucon. Yuby
22
P
z-2i

1
WHTErPaNHUHT HOMA TeHr 6AMLLIKHK KypcaruHr, byHaa

y={zeC.{4 =1}
Arap D (DcC,) BAeb xyivpary
D= {z eC,:|4< %}

coxa onwHca , yHaa évpuHinaaH

f(z) =

z-2i
dyHkus D aa ronomopd 6ynagy, WKKMHIAAAH Kapanaérrau
y vk uM3nK D coxara Tervwnm 6ynaguw: YcD.
Yraa Kouum Teopemacura kypa

I f(2)dz = I;—_z%i-dz =0
Y Y

6)7na%u. :

% BownaHfFvuy PYHKUUSA TywyHuacu.Dapas

kunainmk, f(z) dyrkums D coxapa (Dc C,) aHuKNaHraH 6yncun.
2-1tavpud Arap D coxapa f(2) dyHKLMA Wy coxaaa

ronomope 6ynran F(Z) pyHKUMRHWHI XOCHNAcHhra TeHr 6ynca, sbHU

F(2) =f(2) (zeD)
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6ynca, y xonpa F(z) dyHkuua D coxaga f(z) CPYHKUMAHWHI
6ownanruy hyHKUUSICH Aeiiunagu.

Arap D coxaga F(z) dyHKums f(z) cbyHKUMAHMHT BOLNAHFMM
dyHkuuscu 6ynca F(z)+C xam (C-uxruépui yarapMac KGMEKC
COH) f(z) PYHKUMAHKHI BolnanFuy chyHKUMSICH 6ynagn . |
XakukaraH xam,

(F(z)+C) =F(2)=1(2).

Ay Gownarry hyHKUMSHAHT MaBWyaMru Xakugard Teope-
MaH1 KeaTHpaMua,

5-teopema. Arap f(z) dyHkuus 6up 6ornamnm D coxa-
fAa (Dc C,) ronoMopdg 6ynca, y xonna f(z) cyHKUMA wy coxana
BownanFuy cyHKuMsra sra 6ynaau.

Mcb6bort. D coxana z, Ba UXTUEPHA Z HyKTanapHK onub,

ynapHu Wy coxaga €rysun cunanuk (6ynaknu cuamk) umsuk Gunan
6upnawrtupamns. Yuaa

ff (©dg

Z9

wHTerpan z ra 6ornui 6ynanu. Yun F(z) opkanu Benrunaiimua:
F(z) = j' fOdc.  (17)
2z

Kowm reopemacuuuHr Hatvkacura kypa 6y mHTerpan wHrerpan-
naw Hynura 6orrmk 6ynmaiau. BunobapuH, F(z) dyHkums D
coxaga 6up KuMaraa aHuKnaHanH.

Anam (17) dyrkuusin D coxana GepunraH f(z) cOyHKUMSHUHI
GolunaHFrd hyHKUMSCH BYNHWKHK KYpcaTaMus,

Z HyKTara WyHfan Az opTrupMma 6epaiivkku , z+Az HyKra Z
HYKTaHWHT D Coxara Tervinu erapavya Kuumk arpocpvga Ercud, Y
xonpa F(z) chyHKUUSHUHT OPTTUPMACK YYyH KyWngarra

’ z+Az z z+Az

Fz+82)-F@)= [f@de- [£@ae= [f@d @eD)
2 2 z

ara 6ynamus. By TeHrAMKHMHT Xap WKKM TOMOHUHM Az ra Bynamus:

F(z+Az)~-F(z) 1 il

z z

—_— dl . 1
2 Az J‘f(C) c (18)
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PaBlUAHKH,
z+Az

jf(z)dc =f(2) Az,

AbHK )
- 1 z+Az (19
v j f(z)dg = £(z)
6ynaau.

(18)8a (19) myHocabarnapaaH choiganaHé N
Z

F 1 z+Az i z+Az 1
F(z+Az)-F(z) _1 _1 ==l -£
L fra-— j' fad = {[ ©-f@HL

woaaHu Tonamus.
KeluHru TeHrnucaaq

z+4z
F(z+A2)-F(2) _ f(,)ISL j fQ-f@eg (20
Az lag

6ynum kenub umkanm. ) .
Sina KOWM TEeOpPEMACHHWHT HaTWKacaH honaanaHuo, z sa

Z+ Az HyKTranapuHu 6upnawTupysq4 Ba D coxana EryBuM UM3MK
cucbatuaa Wy HyKranapHu HupnawTHpyBy1 KecMaHu onamua. YHaa
§ HWHr [z, 2+ Az|] KeCMara Teruwm 6ynvumaaH ywby

lz-¢| <|ag

TeHrcuanukka ara Gynamus.
f(z) dyHKUMA Z HyKTaga y3JlyKCU3. Demak, Ve>0 CoOH

ONMHraHAA XaM WyHAak 5 >0 COH TONMIARWKK, |a4 <38 6ynranpa

. [f@)-f2)<e
6ynaan. LLlynn ssTuBopra onub, (20) MyrocaBaraan Tonamms:
z+Az

Fz+a)-F@) ol L (g0 -l <

z+Az

<TALJ-8 ‘[qu =-|-:’J'|AZ|=3

Aemak,

F(z+Az2)-F(z) _ f(z)<e
Az
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byHaaH 3ca
lim F(z+ Az) - F(2z) =£(2),
Az->0 Az
AHHA

F(2)=1(z)
6yavwmn Kenub unkanu. Teopema ucbor 6ynau.

Aiitaimk F(z) Ba FE(z) cyHKuMsmapHwHr xap 6upn D
coxaga 6urta f(z) cyHKUMA yuyH GownaHruu coyHKUMs 6yncuH.
Yupa F(2) Ba Fy(z) dyHkuuwanap D coxaga 6up-6upuaan
yarapmac coHra hapK Kunagu. XakukaraH Xam,

F(2=1(2), B(@)={@)
6ynravnurupan ,
' @(z) = Fi(2) - K(2)
hyHKUUS yUyH
®(z)=0 (zeD)
6ynapu. Arap ®(z) = u(x,y) +iv(x.y) AeHAWNCa, YHAA

6ynub, @(z) PYHKUMSHWHI Y3rapMac 3KaHaur xenub uMkagm.
Jdemak , -
®(z2) =F(z)-K(z)=C (C = const)
SbHK
F(z)=E(z)+C 6ynaau.

IOxopuaa aifTuaranapaaH Kyinaari Hatoka kenvb unkagn.

2-HarTux a Dapas xunainuk, f(z) dyHkuus 6up 6or-
namnu D coxaga (Dc C,) ronomopd 6)"mcuH. Y xonpa

o(2) = jf<c>dc+c (21)

tyHkuma D coxapa f(z) HuHr GownaHrud cyHKuMsck 6ynanw,.

ByHpa C-UXTHEPUA KOMMIEKC COH.

(21) cdopmyna 6ownarFm hYHKUMSHUHT -YMYMUA KYPHHULLKHK
ndoaananau.

(21) Tenrnukpan, assan z =z, geb

D(zy) =C
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cyHrpa z=1z; Aeb
Z, zZy
O(z) = jf(odc +C= j' £(5)dE + D(zo)
TCHrI'IHIU\apHH TONaAMun3. OXMPI'H TEeHrAuKAaH aca
jf(odc = O(z)) - D(z) (22)

6ynmwmn kenub umga,qu Oparpa {(22) ¢dopmyna anoron—ﬂeHGHuu

thopMynacu aernnann.
Antainnuk, f(z) Ba g(2) daynxuumapu D coxaga ronomopd

6yncuH.
Mannymki,

[f(2)-g(2)] =£(2)-8(2) +£(2)-8 (D).
By TEHrNWKHW uHTerpannab, Tonamus:

[t -s@]az= [ @) goxz+ [0 gz (@3)
2o 2 2
Arap
@ @] 4z = £(21)- 8z~ £20)-8(0) =[-8 Q)
6y NNLLMHA 3b'mﬁopra oncak, yHaa (23) rexrauk ywéy
j' f(2) 8 ()2 =[f2)- g2 - jf (2)-8(2)z

TEHrUKKa Kena.qu By 6ynaknab umerpannam hopmynacnamp.
Mucon. Ywby

1+i
z%dz
. 1
WHTErpanHn Xucobnanr.
Paswarky, f(z)=2> dyHkuns 6yTyH kommnekc Tekucomk C,
Aa ronomopd. Bepwnran uHterpan zp =1, z;=1+i HyKTanapHu
éupnawTnpysuu iyara Gornuk 6ynmaitam. Lynm avT6opra onué
WHTerpannall unsnrv y cucpataa
y={z=x+iyeC,:x=10s ys1
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TYFPY UM3KK KECMACHHM ONaMu3,
By y uuankaa
z=1+iy, dz=idy
6ynmwmnpan chopanannd Tonamma:
1+i 1

J.zzdz= Izzdz= J'(l+iy)2 -idy = ij(l +2iy—y2)dy=
¥ 0 [

1
3 i
= - =]+
{y+ly BJO 3I

Jemak,
I+

Izzdz = —1+Zi
d 3

3-§. KownHuHr nuterpan ¢opmynacu

Maskyp 606HuHr aBsanru naparpadmpa Kowwu teopemacumu
ypranraH 3guk. Yw6y naparpacdga 3ca Kowm TteopemacuaaH
donpanaHmb Komnnekc yarapysuunn yHKUMANAp Hasapuacuaa
Myxum 6yaraH KownHuHr nHterpan popMynacnin Kentupamus.

Komnnexc connap Tekucnmrn C, Aa yerapanaHrad D coxawu
Kapainuk. YHuHr yerapacu 0D cunnmk (6ynaknu cunnuk) uusmkgan
uBopar. By énuk 3rpu unank Mycbar “yHanuwAa onuHraH ByacuH.

Anrannwx,

' D=DuéD
Tynnamaa f(z) pyHKUMS aHWKnaHraH GYACHH.
6-Teopema. Arapf(z) cdyukums D coxasa ronomopd

6ynu6, D na yanykcus 6ynca, y xonga Yz €D HyKTa yuyH

f(2)=717 £® 4 (23)
._mmt—z

TEHrAMK YpuHnm 6ynagu.
Mc 6ot D coxana UXTHEPHUH Z HykTa OnWb, YHUHT WyHAaH

B, ={t:|t—z|<p:p>0}
aTpPOhHHK KAparnMHU3KH,
BocD
6yncun (40-umama).
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40-un3ama

By COXaHWHI Yerapacu
aBP = {t:lt—Z|=Pap>0}

6ynanu. IHan yerapacu

Y = aD o aﬁp
Gynrax ywéy _
Da =D \Bp
COXAHW KapanMH3.
PasiuaHky, 6y coxaaa £
t)

t—-2z
y onomopd 6yu6,
HKLUMS t Y3rapyBUYMHMHT (PyHKUMACH cudparuaa r
?:uur yerapacuaa Y3/lyKkcus 6ynagn. Yuaa Koww Teopemacura
6uHoaH

J--t—.g—)-dt =0,
t-z
¥
KBHA .
W+ | 0 g-0 (24
t-z t-z
O »:;
6ynaan. Arap

Lad

o »;
aKaHNWUrvHW 3bTHBOPra oncax, yrHaa (24) rerrnvkaaH
jmdt = j—f-@-dt (25)
-Z

t-z
™ »,
6ymin Kenmb unkaa.
Mab/yMKH,




uHterpanaa OB, ainaHa yuyH t=z+ p-e® (05 ¢s2x) 6ynraHamrn
cababnu

j — = fipe®
= I—_—dp.ei' ®

t—12z
oB,
6ynub,
1 1
—— | —dt=
2xi J t~-2 1

%8,

6ynanu. By TEHrMUKHMHI Xap WKKM TOMOHWHW f(z) ra kynaitupa-
MU3:

1@y, »
o t_zdt—f(z) (26)
mp
Cynr ywéy
R CI
2xi t—zdt f(z)

o
aiupmanrn Kapaimma. By aiupmanu, (25) Ba (26) TeHrnuknappaar
dhoiaananub, Kynnaarmua ésnw MyMKrH
1 ¢f(z) i f(t)-f(z)
224 f(z)=— | ————
2xi.[t-z @ zn.‘. o @n
o M,
Waprtra kypa f(z) dyHkuua Z HyKTaaa (z € D) ronomopc.
BuHoBapuH, GYHKUMS Wy HYKTa#a y3/yKcus. Yupa Ve>0 COH
ONMUHraHAa XaM wyHgan 5>0 COH TONUNAAWKH, p<3 TeHrcus-

JMKHU KaHoatnaHTupyg4m By AMNAHAHUHT UXTHEPHIA t HyKTacw yuyH
() -f(z)] <e
Tenrcuanuk Baxkapunaau. LLlyru avTbopra onnb Tonamu3s:

1 fM e 1 [ -f(2)
27tiélLt_zdt f(z)-27do;|;—————clt_z <

. P

1 - € £

< — |f-f@dt] < —- j‘dt[ =——.27p=¢.
5 | ;
x &, P &, 2rp

Jemax,

L J.ﬂt—)-dt -f(2)

2mi J t-2Z

=€ (28)
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lllyHpai kw6, p Homra WHTWNA 6opranga (27) aivpmaHuHr i
MOQY/W ETAPNIMUA KHHKK 6ynap 3KaH. |
AWHW nanTaa,
_1.._ f.(_z}_dt .
2ri J t—2
Ee )
uhopa p ra Bornvk amac. Yraa (28) myHocabarpaH
—}—, f-(—zldt—-f(z) =0,
2m J t—-2Z
m .
HbHH
f(z) = — M) 4 (23)

2m J t—2Z
o

6ynuum Kenmb unKaau. By 3ca TeopeMaHu ncbornanau.

Opataa (23) dopmyna KowwuHuHr uHTerpan copmynacu
Acaunanu.

KolMHUHr WHTerpan  dhopMynacu f(z) ronomopd chyHK-
uMsHMHT D coXapark KuiMatniapuHi yHUHT yerapacn ¢D parv

KMHAMaTNapy OPKaJM ucboaananan.
3upu  KolmHuHr wHTerpan  popMynacuin XyCycWiA XONAaa,
uerapacy aitnaHagax ubopar coxa yuyH KeNTUPaMK3.
Komnneke Texucamk C, Aa yw6y
D= {z €C, :|z-2o|<T, r>0}
poupaHu (zg €C;) Kapaiiuk. PaslaHky, 6y nOMpaHWHr Yerapacu
6D={zeCl:"z-zo|=r. r>0}
annava 6ynagu.
Antawnvk, £(z) dyHkums
D=Dud®
Tynnamaa bepwnran 6yncuH. \
7-teopema. Arap f(z) cyHkuMa D povpaaa ronomopd

6ynub, D pa yanyxcus 6ynca, y Xonaa
2

¥4
f(zo)=-21; [fizo+ 0 (29
0

Y c 6 o 1. KowmHuHr nHterpan chopmynacura Kypa
f(zg) __ LM g (30)

2m J t-2
PN

éynagu.
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Paswarku, Mapkasu z, Hykrana (z, €C,) paauycu r 6ynraH
8D aitnaHaga
’ t=z,+re® (0<@<2n)

6ynu6, dt =ire'dp 6ynaau. YHaa

2xn ?).irei®
J- f(t) dt = J‘f(zo"'”‘ )-ire do
op b~ %o 0 re'?

(31)

2n .
=1i If(zo +re'? )do
0

6ynanu.
(30) 8a (31) MyHocabarnapaan

1 2n
f(zo)=—-J‘f(zo +10'?)dp
2x

0
6ynmuwm kenub uniaau. Teopema ucbor 6ynam.
By Teopema ypra kuiAMaT xakuaaru Teopema aeb toputunagu.

Mucon. Yuby
J'szmzl
yz +4

uHTerpanHu xucobnar, GyHaa
= {z: x+iy €C, :x% +y? +6y= 0}
&nuK uMsnkgaH nbopar.
Paswankm,
XX+ +6y=0 >x*+y?+2.3y+9-9=0
>x*+(y+3? =3 =[z+3]=3
Hemax,
Y= {z €C, :|z+3i|= 3}.
By ainara 6unan yerapanaHraH coxaHu - foupaHu D geitnuic
D= {z €C, :|z+3il <3}.
Arap
sin Z
z-2i
Aeviwnca, yHaa GepunraH uxTerpan Kyiaarmua
sin z dz = J- f(z)

2
z+21
y 2o +4 y

f(z) =

6ynanu.
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f(z) dyHKumus D pa ronomopd 6ynraqn yuyH KowmHuHr
wHTerpan opmynacura Myao¢mn
L (1D gy gai)
2m z+2i
Y

6ynanu. KeivHrn TEHrNMKAAH TONAMK3: .

(Z) = )xi-F(=21) = "E.i_l.l.(_—.g_i—)-:
z+ - 2xi-£(-21) = 2xi 2
%sm(h):—l sh2

Aemak

J’%:ii-shz.
Y4 2

7




5-BOb
KATOPNAP
1§.Connu Ba dyHkUHOHAN KaTopnap

MaremaTk aHaniM3 Kypcula XaQ/iap¥ Xakukuid COHNapAaH
ubopar 6ynraH COHAM KaTop/iapHH, WYHMHTAGK XAANapH XakuKHA
yarapysunnu cpyHKuMsnapaaH wéopar 6ynraH cpyHKuroHan Katop-
naprn 6atacbcun ypraHrad 34uK.

Ywéy naparpachaa xaiiapy KOMNEKC COHMAP XaMAa KOMIUIEeKC
yarapysunnm doyHKunsnap 6ynran KatopnapHm Kapaiimus. By xonaa
XaM KATOPNAPHUHT SKWHNALIYBUWINTH, Y3OKNAWYBUWAMIY, SKUHNG-
WYBYM KATOPMAPHWHI XOCCANapH, TEKNC SKUHNAWYBYUIMK, Xamnab
AvchcbepeHuMannaw 8a WHTErpasnall Kabu macananap ypraHunagu.
By epaa KeNTHPWIMWK N03UM BYAraH MabiyMoTnap assanrunapura
yxwaw 6yaraHnurd yuyH 613 Kyiupa Xxansapu KOMNeKc colnap
XaMaa KOMM/eKC y3rapysuwnu dpyHKuMsnap 6ynrad Karopnapra
AOMp acoCMii TylyHua Ba TaCAMKNapHA KenTupuw  6Gunan
KucbosnaHaMmus. :

. Connu Katopnap.bBupop
Zy, Zg, 23,0, Zg e
KOMANEKC coHNap KeTMa-ketnurn Gepunran 6yncun. By kerma-ketank
Xaanapuaax Tysunra yweéy
2+ 2y + 23+ ATt

uoaa Karop (cowm Katop) pgeiwnagn Ba 2.z, Kabu
n=1

6enrnnaHagu:

Yz, =n+z + 2+ 42+ (1)

n=]
6yHaa z,,z,, Z3,... Z,,.. KOMJIEKC COHNAP KATOPWHMHI  Xaanapu
aeimnaan. (1) Karop xagnapuaan TalWKWA TonraH Kykuaaru
S) =12,
S, =z1+2,,
S; =2 +2, +23,
n =2t 2 23+t

e v e e s s e s s s e e

HuFMHAWNap (1) KaTOPHUHT KUCMUIA AMFUHAWNAPHK AeAWNALN.
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f-Tavpud. Arap (1) KATOPHUHr KHCMHA AUFMHAKNAPUAAH
ubopar {S,} KETMa-KET/IMK SKUHRaLyBun 6ynub,
lim S, =S
n—> oo
6ynca, y xonpa (1) skuHnallysun Katop peiwnaan, S aca Karop
AMFMHAWCH peAnnagu sa :

@0
Y.z, =S

n=]
kabu ésunagu. )
Arap {S,} KeTMa-KETAWK Y3OKNalyB4H 6ynca, y xonaa (1)
KAaTOp Y30K/alyBYK AeHHNAA.
Aitrannvk,
: 2 5%4Ys  (X.€R, YoeR, 1=1,2,...)
6yncun. Y xonaa
n n a . n
Sp = Xzg = ) (xx Hivk)= PRITZIN
kel kel k=l k=l
6ynagu.
1-teopema. Yuby

hcd
Dz =+ + Ayt

n=1
KATOPHUHT SKUHNALLYBYA 6YIIMU.M YUYH

o
3 Xy =X +Xp + X3t AXg b
o=} :

-]
Eyn =y +Y2 + Y3+ ntes

n=}
KaTOPNAPHUHI AKUHAALYBYM 6 MK 3apyp Ba ETap/M. ByHaa
-] ] o
Y zn =D Xa+iX Vn
n=| n=l =i
6ynaan. .

By Teopemagad MareMaTWk aHaM3  KypCWAa ypraHwirad
KaTopnap BA yNap XakwAarn MawiyMOT/ap Xai/lapu KOMMIEKC
connapaaH wbopar 6ynraH Katopnap yyyH Xam ypurau 6ynmwn
xenub unkaau.

XymnagaH Kyiuaarv Tacauvknap ypuHnm 6ynaaw:

1) Arap :

-]
Yz, =27+ 27y + Tyt 2y e
u=l

KaTOp AKMHNAWIYB4M 6YAME, YHUHI AWFURANCH S 6ynca, y xonaa
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-]
> 8z, =8z; +82; +8Z3+..+8Z,+...
n=1

KaTop XaM SKuHnawysuu 6yim6, yrunr fiwewnaucu a-S ra tewr §

6ynanw, GyHaa a- yarapMac KOMIVIEKC COH.
2) Arap

a0
Y=+ + Tyt

n=] .
Tl =, +Ey 4Ly 4t b
n=}

Karopnap SKUHAAWYBHH 6ynub, ynapHuHr MFUHAKCA MOC PaBULgA
S,8a S;6ynca, y xonaa

3 (2 +En) = (2 +E1)+ (2 +Eg )+ (23 + B P (2 +Eu .

n=1 R
KaTOp XaM AKMHAAUYBUH 6YnuB, yHuHr AnFuHancn S 4+ S ra Tewr
6ynagn.
3) Airainmx,

Yz, =5+ 2+ 73+t +.. (1)

Karop 6epwiran 6yncuH.
Arap -

L]
Dlzal =lral 4zl + |2} + -+ 2ol +--

n=}

KaTop AKvHnaulysun 6ynca, Y z, KATOP XaM siKuHnawysuu 6ynagm.

n=}

oD
Y xonpa Yz, abCOMOT sKuHNAWYBUM KaTOp AeHnnann

n=]l
LUyHuHraeK Kyingaru Teopema ypuHau 6ynanm.
2-teopema(Kown) Yuby

DT, =+ At

n=]
KaTOPHUHI SKWHAALLYBUM Bynmun yuyH, Ve>0 COH ONMHraHAa XaM
WyHAAMA HATYPan Ny COH Tonwmb, Vn>n, Ba m=1,2.3,... 6ynranpa
[Zas1 + Zasa +-+Zosm] < ®

TEHICUBNMKHKHI Bakaphumium 3apyp Ba eTapin.
Xycycan, (1) katop sxuHnawysuw 6ynca,
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{Zau] <8
89 nub,

limz,,,=0
n-—»wo

69naan. By (1) KaTOp SKUHNAWYBUWIMIUHWHT 3APYPUA LIAPTUHK
whoaanaigm. -
@ _in

n
na=]
KATOPHN AKMHAALYBUMAMKKA TEKIIUPHHT,
By KaTOPHUHI yMYMUI Xaau
e cosn+isinn _cosn +i sinn

2z, =—
% n n n

6ynanu. Mansymum
imn - Sinn

nat B g B
KATOP/AP AKMHAAWYBYK. 2-TeopemagaH doiganaHnb Bepwiranx
KATOPHUHI AKUHNAWYBYM BYAMWMHA TonaMus,

'2°. DyHKuMoHan KeTMa-KeTAMKNAP Ba Karopnap.
uw(z) dyrkumanap (k=12,..n..) EcC rtymnamga 6epwnra
6yncun. .

E 1ynnampa zp HykraHm onub, {u,(z)} KOMIUIEKC COHAap -
KETMA-KETIMIMHM Kapaiumna, _

Arap 6y «xermakemmK sKkurnawysum 6ynca,  {u,(z)}
YHKUMOHAN KETMA-KETAMK Zp HYKTaAa SKWMHNAWYBYM, Zg HYKTA 3ca
AKMHNALUMW HYKTACW Aernnagn.

{uy(z)} PYHKUMOHAN ~KETMA-KETAIMKHHHI Gapua SKUHALLKLL
HyKTanapaaH wbopar TynnaMm {u, (z)} PYHKUMOHAN KETMa-KET/UK-
HHHI RKMHNALWLKLL TYIIaMK Aednnagu.

Adrainvk, M tynnam (McC,) {u.(2)} dyHKuvoHan kerma-
KETAUKHWHI SKWHAaLmLW Tynnamu 6yncuH. Paswanku, By xonga, xap
6up zeM ga

lim {u, (z)}
n—0

mamxyn 6ynub, y z ysrapysuura Gornuk 6ynagu. YHu {fu,(z)}

DYHKUHMOHAN KETMA-KET/IMKHUHT IMMUT (hyHKUMACH AeHnnagu:

lim {u,(2)}=u(z)

Qapas kunannuk, E tynnamga (EcC,)
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wy(z), 9, (z), u3(z),...u4(2), ...
tyHkuMoHan Ketma-keTauk Gepwnran 6yncun. By kerma-ketamk
XaflapuaaH Tallikun TonraH yweéy
W(z)+uy(z) +u3(z)+.+u,(z)+..

upopa chyHKuMOHAn KaTop AedwnagM Ba Y u,(z) Kabu
n=l

6enrunaHanm:
Du,(2) = W (2) + 0y (2} + Uy (Z)+. AU (Z)+... (2)

n=l
By dyHkumroHan karop XagiapuaaH Ty3WaraH Kyinaaru
Si(zFui(z),
SAz)= ui(z)+uxAz),
S3(z)= ui(z)+ux(z)+us(z),

...........................

imrunaunap (2) cyHKUMOHAN KATOPHWHM KWCMWH  AMFUHAWNAPK
AeAnnagu.

2-Tavpud.Arap n>o ga {S,(z)} dyHKumMOHaN KETMa-
ketnuk E Tynnampa (Ec C,) aKuHnawysuu 6ynub,

lim $,(2)=5(2)

n—»w

6ynca, y xonaa (2) coyHxumnoran karop E ga sKuHnallysum, S(z) aca

YHVHI AUFUHAUCH Aednnagn.
3-Tavbpud.Arap Ve>0 COH OAMHTaHAA XaMm WyHAAH
HaTypan no COH TONWACaKW, Vn>n, Ba Vz €E yuyH

ISq(z)-S(z)<e
L]
TeHrcuanuk Baxkapunca, Z“n(z) cdbyHkumoHan karop E tynnampa
n=1
S(z) WFMHAMra TEKVC SKHHAAWAAK Aeinnadu.
3-teopema. (Beilepwrpacc anomaru). Arap

Y u,(2) = uy(2) + up(2) + uz(2)+. +uy (2)+...
o=l

thyHKuMoHan KatophuHr Xap 6up u_ (z) (n=1.2..) xaau M.

Tynnamaa (McC,)
g (z)<a, (n=12.)
TEHTCUANUKNIAPHM KaHOATNAHTUPHG,
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[ -]
Zln =4a;+3; +aj3+..+a,t..
n=l

o0
COHNM KaTOp AKWHNaWyBuM Bynca, y Xonaa > u,(z) dyHkumoHan

n=]

katop M Tynnamaa Tekuc sikuHnallysuu 6ynaau.

Mucon. Yuby
isinnz-
2
n=1 n

yHKUMOHAN KATOPHW Kapait/inK.
By KaTOPHUHI YMYMUit Xa[UHW KyAnAAruda €316 onamua:

u.(2) = sinnz _ e —e™™
" n? 2in?
_ em(x+1y) _ e-—m(xﬂy) _ emx .e-ny _ e-mx _eny
2in? 2in?
Arap y =0 6ynca, y xonaa
sinnz 1 -
lua(2)|=—; 2-——T|e - le™i=
n 2n
= e~ _ ™
2n~

6ynub,
limju,(2) =
n-e
6ynagu. femak, Gepunran dyHKUMOHAN KaTOP
E,={zeC,:z=x+iy,y=0}
Tynnamga ysokaalllyBuu, '
Arap y =0 6ynca, y xonaa

l“n(z)l =

sinnz

2
6ynaau. AMMo

i sin nz

2
n=1 N
KATOPHHUHI Xaanapu y4yH
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sin nz 1
n2 n2

6ynrannuvriu sa

o0

v

n-lnz
COHNM  KRTOPHWHI  SKWMHNawysuwnuru  cababmm  GepwiraH
- chyHkuMoHan Karop Beiepwrpacc anomarura Kypa {z:Imz:O}
TYnnampaa Teknc sKuHaawwysuM Gynaau.

SHAW TeKMC SKMHNAWYBUM (PYHKUMOHAN KaTOPHWHr 6Gab3u

XOCCa/IapUHN KeJTTHpaMu3:

1) Arap 3 u,(z) dyHKUMOHAN KATOPHUHT Xap 6Wp xaau u,(z)

n=}

(n=1,23,..) M Ttynnamga (McC,) yanykcus 6ymb6, 6y

cdyHkuMoHan Katop M fAa Tekuc sKuHnawysum 6ynca, y xonpa
Karop WwFuHAKCH S(z) xam M TYrnnampa yanykcus 6ynaau.

2) Arap Y u,(z) chyHKUMOHAN KATOPHUHI Xap 6up XagW u,(z)

n=]
( n=1,2,3,..) D coxaga (Dc C,) y3nykcus 6ynu6, 6y chyHKumoHan
Katop D fAa Tekuc skuHnawysuu 6ysca, y xonaa D coxana éryauu
Xap KaHgan cumk (Bynaknm cuanmuk) 1 unsni byinda

fua(z)z (n=123..)
Y

uHrerpannapgaH Tyawnras

Iul(z)dz +Iu2 (z)dz+...+j u,(zMdz+...
Y Y Y

Karop AKUHNAWYBYH, YHUHT ﬁHFMHAMCM

j Sa(z)dz
Y
ra TeHr 6ynagu:

ifun(z)dz = Iiun(z)dz

n=ly y n=l
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2-§. lapaxxanu Karopaap

® Dapaxanu KarTop.DyHkuuoHan Katopnap
opacnaa, YNapHUHr Xycycui xonm 6ynran ywby

on
3 caz® =cp +ciz+c 28+ c, 2+ (3)
n=0

&Kkn

el

2 Cal2—29)" =Co+Cy(Z- 29 )+ 4Cy(2-2 ) +..  (4)

n=0
katopnap (ByHaa Cp, Cy, Ceeey Coreee XAMAA Zg KOMMNEKC COHAAP)
MaTeMaThKa Ba YHUHI TaTBUKAapnaa MyxuMm pos yAHanau.

(3) sa (4) katopnap papaxany Karopsap ageinnagu.

Co, €1 Copee KOMMNEKC COHAAP  AAPDKANM  KATOPHUHT
koachpuuMeHTNapK Aerdnnaau.

Arap (4) katopaa z-z, = pewunca, y xonaa (4) xarop ¢
yarapysumra Hucbaran (3) kypuHuMwAaaru Katopra - Kenagu.
BuHoBapuH, (3) KypUHUWLAArW KATOPAApHA YpradWw  eTapnu
6ynagu. ‘ '

PasiwaHky, xap KaHaai paapaxanu Katop z=0 HykTaga
AKUHNawWysuu 6ynagu.

4-teopema (Abenb Teopemacu) Arap

x©

Y caz” =co +Ciz+Cpz + e, 2+ (3)

n=0 )
AapKaNU KATOP Z HWHr Z=2, (z5%0) KMAMaTMAA SKMHNALYBUM
6ynca, y xonaa 6y katop

{z eC:lz< |z°|}
noupaga abconioT skuHAaWysuu Bynagu.
N c 6 or1. Waprra kypa

o

3 caZl =Co +C12Zg +CaZg+..ACZo +...

n=0 .
katop (COHAW KaToOp) SAKUHNALLYBYH. KATOP  SKWMHNAWMWMHWHE
3apypui wapTura BuHoaH

limc,z® =0
n—os

6ynanu. Mogomuku, {cnz{,'} KETMa-KETNMK YEKM IMMHTTA 3ra 3KaH,

yHAa 6y KeTMa-KeT/AIMK uerapanaHrad, SbHu WyHAan yarapmac M > 0
COH MaBXyaKu, Vn eN yuyH
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|cn13 <M

6ynaau. By TeHrcuanukHn avTHGopra onub Tonamma:

|°nz"|= CoZ0 ‘ﬂn < M-—z%“ . (5)
Snau ywby
e =l e e
n=

katop 6unax 6mpra Kyinaaru

o n
ZM-%I =M+M-|-2

n=0 Z
KATOPHK Kapannmk.

+M-

2 n
-z—l +...+M-—z-' +...
Zy Zy|

il Katop sxuHnawysuu 6ynagu (uysku 6y

(- -3
- PaBwatku, Y M-

n=0

reomMeTpuK Karop 6yamb, q = H <1)
1z
Oxopuaa xentupwnran (5) TeHrcuanukaaH coitganarub
- .
n=0

KaTOPHUHI {z eC:lz{<|z°]} AOVPafa SKWHNALWYBYA GYAUIMHA

c,z"

TONAMK3,
Jemax, 6epunran

o0
> caz”

n=0

Katop {z eC:lg< lzo|} fovpaga aéconiot sikMHnawysuu. Teopema

ucbor 6ynau.
{-Hatuxka.Arap

Y caz" =Co +C1Z+ 7 +.HC 2"+
n=0

AapKaM KaTOp Z HUHI z =z, KWWMaTnga ysoknawysuun 6ynca, y
xonaa 6y Karop
: {z eC:|z|>|zl|}

coxaga y3oknawysuu 6ynaau.
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U c 6o 1. Bepuirad gapakamm Katop z=2; HYKTaaa y3oKna-
urysun. 6yncuH. YHaa 6y Katop Z HWHM {|zi>|z,|} TEHICH3NUKHU
KAHOATNAHTUPYBYM KHiAMaTNapMZa XaM y3okaallysumn 6ynaau, uyHKu
ic,,z" Katop z wuHr {2]>|z,|} TeHrcuaamkHM KanoatnaHTUpyBuM
ne=0
6upop z=z KuAMaTMAA SKWHnawysuu Bynaguran 6ynca, Abens
reopeMacura 6uHoaH Gy Katop z=2z, HyKTaga (|21|<|z'|) XaMm

muunawysuu 6ynu6 konagw. By aca Zc z" KaTOpHWHI z=1z,

HyKTAgA yaomawyaqu AeAnnuwmra :m.cmup. Oemax, 6Gepunran
KATOP {z eC:|g4> |11|} Aa ysoknawysun. Harvoka uc6or 6ynau.

2% lapaskanu KaTOPHWUHI SAKHHAAWHKW
paavycu Ba sKuUHAawunw goupacu.Bupop

Zc Z" =Cq +C1Z+Co 22 +..4C 2 +... (3)
n=0
napakanu katop 6epunraq 6yncuH. '
5-teopema. Arap (3) gapakann katop z HuHr 6abau
(z20) «xwitmatnapupa skvHNalWysuW, Gabsu  Kudmatrapuaa
ysoxnawysus 6ynca, y xonga wyHaah sroda R cod (R>0)
Tonnnaavkiy, (3) aapaxanu karop

{zeC:|z|<R} (6)
AOUPaaa SKWHAALUYBYM,

{z eC:|4> R}
coxana ( (6) aoupa Tawxapucuaa) aca ysoxnawysum 6ynaau.

U c 6o 1. Alrainuk, (3) gapakanm Katop z =1z, (zg #0)
HyKTafa SKMHNAWYBYM, z =2, HyKTaga y3oknawysun 6ynub, Gy
HyKTanap z=0 HykTagaH uuKyBuM 6uTTa Hypaa >KOWNALICHH.
PasuiaHki,

|zol < [z
6ynagu. Ynga Abenb Teopemacu Ba yHMHr Hatwkacura kypa (3)
AApAKANU KATOP
{zeC.'|4<|zol}

aouvpana sxvHnawysuu (abconotr sxuHIawysum),

{z eC:|4> |z,|}
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coxana aca y3oknawysun 6ynaau (41-unama).

41-yuama ‘

Demak, [z9,2] cermentHu KapaipuraH 6yncax, yHpa 6y

CerMEHTHWHI 4an YEeKKAaCKAA KaTop SAKUHAALYBYM, YHr uexkacuga
aca Katop ysoknawyeun 6ynagn. [zg.z)] CErMeHTHWHr ypracu

2
. +2z
-Z-P—Eﬂ HYKTafa Katop skuHnawysuu 6ynca, yHpa [z"z ‘,z,]
CermMeHTHH, i;-"— HyKTafa Katop Y3oknawysuu  6ynca,

[205_;__1_1_] CerMeHTHW onub, yHu [z{," 2V ] Aenimua, Bemax, (3)

Karop [z{,‘) .z{“] cermeHTHMHr uan vexxack z{” pa skuHnawysuw,

yHr uexxacu z{! pa ysoknawysuv 8a

[ clrunl, -] B

6ynaan.
2V + 2V
Cymr [z{,‘),zgl)] cerMeHTHU Jpracu —"———2——— HM onub, wy
2V +ZY

vyktana (3) katopHu Kapaimus. Arap karop HyKTagda

2

2‘“+ZS” (Y
axuHnawysyn  6jnca,  yHaa -ﬂ——z———.zl CerMeHTHHM,

(1, (1)
m %o+

yaoknawysuu 6ynca, [zo- ] CErMeHTHU ONMG  YHM
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Zo¥Z1 wkrann onwb, Gy Hyktapa (3) KaTopHM KapaiiMus. Arap

|r:,°',z‘l"] penmus. lemak (3) xatop [zf,z’ ,zﬂ”] CErMEHTHWHT van

(2)

umKKacH zh'/ HyKTaga SKMHAAWYBUM, YHM YeKkKacu z{z' HyKTaga

ylOKNaly8UM BA
(2) _(2) (0 (1) 2) _ (2 _ |Zo -2y
[Zo Zy ]D[Zo ' Zy ], lzo Zl ‘——'—22—-—‘

6ynagu. Ly >kapaéHHy 4aBOM 3TTUPML HaTWKacKAa

[z{,”,z{”], [z{,z'.zﬁz)], vons [z{,“),_z{“)],...
CerMeHTNap KETMa-KeTanru xocun 6ynaam.
PaBluanky, 6y CErMEHTNAPHWHI Xap BUPHHMHI 4Yan HYeKKacw
2" (n=123,.) Hykranapaa (3) kavop sKkunnawysuw, yHr
ueKKacu z{® (n=123,...) HyKTanapaa (3) karop yaoxnaiuysuu

6ynaau.
MKkuHum TOMOHAAH By cermeHTnap yuyH:

1)[2{)”.1{“] 3[2{,”,1{”] 3...:[2{)"),2{“)]3...,

2“

2) |zf)") -z" 6ynu6, n > w pa

{n) ()
zy -z |—>0
6ynagu. Y xonpa 6apua cermeHtnapra Terwwnu 6ynraH sroda

2" HyKTa MaBxyA 6ynaguku,
lim 2  lim 2™ =27

n->o0 = n-)»mn
6ynaau. By z* conHuHr MmogynuHu R 6unan Benrunainmk:

L

R=|[z
31am Gepunran fapakanu Katop
{zeC:|4<Rr}
Aa AKUHNALYBYM,
{z €C: 4> R}

A& 3ca y30KNawWwysun ByauvHY Kypcarammas.
IOkopuaa aiTuaras Hypaa UXTHEPHH
z e{z eC:|4 <R}

HYKTaHW onannuk. YHaa
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lim " = 2°
n-»o
6ynrannurv cababnu, wyHaah HaTypan n, COH TOMMAARWKY, .
lz'l < |zg"°" I <R
6ynagn. z\"’ HyKTaga Katop SKMHAALLYBYH.

Jdemax, Abem Teopemacura Kkypa z HyKTaja Xam Karop
sikuHnawysun 6ynanu.

Hypaa wxTuépuin
z e{z eC.-|z|>R}

HyKTaHW onannvk. Yrga

. *
lim z{" =z
’ n— oo
6ysarannmry cababnu, WyHaah HaTypan n, COH TOMWIAAUKH,
Iz"‘> z0"|> R

6ynaau. zﬁ“‘) HYKTaZia Katop Y30Knallysui. YHAA HaTkara Kypa
z HyKTa#a Aapakanu Karop y3oknawysdu 6ynagu.

Wynpa kw6, R (R =lz") cox Tonunguky, (3) mapaxanu
Karop

{z (-:C:H<R}
{z eC:[z{>R}

coxaaa (novpa Tawkapucuga) Katop ysoxnaulysun 6ynap xan.
Teopema uc6ot 6ynam.

4-tTavpud. Arap (3) sapakanm katop {zec:|z|<R} aa
AKMHAALLYBYH, {z eC:|4> R} Aa ysonawysuu 6ynca, R coH (3)

[ovpafia AKWHNaLYBYK,

AAPDKAM  KATOPHUHI  AKMHNAWMW  PaAHyCH, {z eC:H<R}

nAonpana aca R coH (3) gapaxani KATOPHKHI AKMHNALWKUS AOKPACK
Aelnnanw.
ScnartmMa. (3) napakanu karop
{z eC, :|z|=R}
aifaHa HyKTanapuaa SKMHNaWyBYM  XaM  6YauWwM  MyMKuH,
Y30KNAWYBYM XaM BYNULWK MYMKHH,
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. Kowu-Agamap Teopemacu.Mawymin, xap
KAHOAW Aapaxany Katop

Jcaz" =cp +6z4 6 4. 4c, 2 +... (3)
n=0
§auHnHr  KOabchutMeHTNApK  KETMa-KETAUrK {c,, } 6unan

SHMKNAHAAU.
Bepunran (3 napaxanu xarop koadpuuneHTrapy €paammuaa

yw6y
leobleals ezl sl fleal (7

COHNAP KETMa-KETAUrUHK Ty3aMu3.
Xap KaHfak COHNap KETMa-KETMIMHUHE IOKOPH IMMHTH MaBXky A
6ynravnurn cababnu (7) KeTMa-KETAUIMHMHE XaM IOKOPH JIMMUTH

Mamxys 6ynaan. Yeu £ opkanu 6enrunaiinuic
lim #I =¢,
n— Cal
(3) nmapaKanM KaTOPHMHI SKWHNAUIMW PaguyCH  Kyhuaaru
TeopeMa épaamuaa ronunagu. By Tepemann ucborcus kentupamus.
6-Teopema (Komu-Agamap TeopemacHn).
Bepunran
Y CnZ" =Cp +C1Z+Ca 2" +..4C,Z ...
n=0
AApAKANN KATOPHUHI SKANALIMIL PAAHYCH

1 1
Re—=— (8)
l .
nlil)r:o &Ic“‘
6ynanv.

(8) dbopmynaga =0 6ymranga R=+m, £=+0 Gynranpa aca
R =0 geb onvHagu. '

4°. Rapaxanu KaTOPHWHr xoccanapu. [lapaxam
KATOPHUHI Bab3u XoccanapuHu KeaTHpamus.

Bupop

®
Y caz® =cg +eiz+ a2 +otcyz e (3)
n=0
Aapakanuk Karop 6epwnran 6yncuH.
1) Arap (3) papakanM KaTOPHUHI SKWHAALWMW PAGHYCH
R (R>0) 6ynca, y xonaa 6y karop

{zeC:l4sRy; R <R}
Aovipana TeKuc skuHnawybun 6ynagm.
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U c 6 o1 . Bepunrad fapakanu KaTOPHWUHT SIKMHIALIMLL
paguycu Rra teHr 6ynrannuru cababnu, katop

{z eC:|g< R}
[ovpasa faKkuHnailyauun 6ynaau.
2o €{zeC:|[4<R;; Ry <R} Hykramu onainuc. Paswarku, 6y

HYKTaZla AapKaNU KaTop aBCoOMOT AKMHNALYBYH, SbHKM

zk

KaTop AKuHnawysuu 6ynaau.
Vze{zeC:[4s|zf} yuyn xap aoum

n
n}"1Zo

CnZ”

= °n23
6ynrannurunad Beepurpacc anomarura kypa
2. Caz"
n=0
-Karop {z ec |z] sRy Ry« R} Ba TeKuc AKMHAalyBuM 6ynaau.
2-HaTunxa.(3) aapaxanu xatop AnFUHAKCH
{zeC:l4sRy;R; <R}
fa yanykcus cyHkuma 6ynagu.

2) Arap (3) papakanu KaTOPHMHI SKWHNAWMW  PaaWYCH-

R(R>0) 6ynca, y xonga 6y xatopru {zeC:|f<R,;R;<R} aa
Xannab AvdipepeHunannaLL MyMKUH,
¢ 6 o1, Alitaitnuk, (3) aapakan KaTOPHUHI AKUHAALIML
paguycu R (R >0) 6yaub, yHuHr iuFruHanck f(z) Gyncud:

o
f(z)=} c,2"
n=0 )
Assano 6epwiraH (3) papakanu Katop XagnapuHMHr XoCWna-
napuaaH TyaunraH yweéy
o
3 .nc,
- n=]
AAPAKANN - KATOPHUHE XaM SKMHAAWWW paguycn R 6yauwmHK
Kypcaramua,

(8) thopmynara Kypa (9) KaTOpHHHl‘ amnnamum paauycv
=1-R=R
hm g/n lca | hm (%_ n,/ ) hm \/_ hm g/
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2% =¢; +2¢,243c32 +.4nc, 2 4 (9)

e Rkl T

69nagn. Jemak, (9) mapaxanu KaTtopHWHr nmnﬂnawuw paauycu
xamM R ra tenr 6ynap 3KaH,
(9) xarop
D, -{zeC HSR,, R1<R}

AAA TEKHC AKMHNawysun 6ynanu. BuHobapuH, YHUHI WWFUHAWCK

S(z)= Y nc,z"
n=]
wy D, Aa yanykcus 6ynagm.
nam
S(z)=f(z)
6ynvwmnHK KypcatTamus.

D, aovpaga 0 Ba z HykTanaphu 6mpnawTupysum Ba wy Dy Aa
SryBun mxtvépuin cumk (6ynakm cWUIMK) Y 3rpn  YKM3HUKHM
onannvk.

PaBwaHkH,

z o+l
[todt= [trde=2—,
Y ° n+l

(n=123,..)

z . n
Incnt"'ldt = ncolt"'ldt =nc, LI c,z".
n
Anam
- ®
S(z)= Y nc,z"™

n=}

KaTopH1 xa,qna6 umerpanna6 TONaMK3: -
IS(z)dt Ich 2 ldt = ch It“ lat = chz

. on-l n=] i nsl
Jemax,

IS(‘bdt chz .

na=j -
Arap
f(z)= chz =co+ Zc“z
’ n=0 . n=l - °

6ynuwmHK avTHEOpPra oncan, yHAR KeMHriu 'reHrnuKnapAaH
j S(zht =f(z)-cq
0 : ‘

IKAHNUTH Kennb uuxaav.
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z
Aemax, [styat

°

chyHKums f(z) yuyH Bownanrui dyHKUMs 6ynanu:
S(z)=f'(z).
Wynaan xumb
f(z)= Y c,2"
n=0

6ynraHpa

> (eut") = ez

L]
f(z)= (Ecnz ]
n=0 n=]
6ynuwmnmu, svhn (3) papaxanu  KatopHu xama6 avdxpepen-
UMaIaLL MYMKUHAKMM KYpCcaTunau.
Mopomuku, Ri HiR ra Xap KaHua siKuH KENTUPHIL MYMKHH 3KaH,

yHaa (3) katop, pasiuaHki,
{z eC:|4< R}
Aa xapnab audpcheperumaniaHan.
Xyaau wy #yn 6unaH papaxand KaTopHA WCTa/iraH Mapta
%apnab gaudpcpepeHumannall MyMKUHAUIMHA KYpCaTHL MYMKKH.
5 Tenunop Kartopwu.Atainuk,

Y ca(z-29)" = Co +y(2= 29 )+ o (2= Zo S +..4Cu(Z2 - 29 S +...
n=0

Aapaxann Katop Gepwara 6ynnb, YHWHr SAKUHNAIML PaguycH
R (R >0) 6yncuH. PaslaHky, 6y xarop v
-{z eC.-Iz—zo|<R}

aovpaga sikvHnawysun 6ynagn. Bepwiran papakanu KaropHuWHr
AuFuHANCK f(z ). aenmk:

f(z)= Y co(z-29)" =
n=0
=Co +C,(Z—2Z) +Co (2~ Zo f 4. ACy(Z=Zg) ...

IOKopuaa KenTMpWIraH [ApKaIM  KaTOPHUHr  2)-xoccacupaH
donnananmb, (10) KatopHK KeTMa-KeT audhchepeHuMaIanMHu3:

f(z)= cy+c-2(z-279)+cy-3(z- z0)2+...+cnn(z— zo)"'l+...,
f(z) =0y-2+¢3:3:2(Z-Zg 4.4 nfn-1)(z~ v

(10)

.......................................................................................................

Rl Eaie

by 1enrnuknapaa z =z, Aeb onamma:
f(zg)=cy,
f'(z9) = lic,,
£(29) =2lc,,
£7(2y) =3¢, ,

Nemak,
fl f"
co =f(z0) (Jo)' c = gjo)
¢ zo) £y zo)
3573 =T
6ynagn.
LyHaai kunwnb,

Ycalz-2y)"

n=0
RAPDKANM KATOPHUHI KoadhdbuumueHTnapu f(z) (PYHKUMS] Ba YHWHr
XOCWIQNAPHHWHI Z, HYKTaflard KuiMatnapu opkany udoganaHaam.
KoadpuumertnapHuur 6y kuinmarnapunu (10) ra xyicak,
f(")(zo) n
> —20(z-2) (1)
n=0 n!

6ynaan.
Ogparga (11) aapaxanv Karopra Teinop karopu gernnagu.
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6-BOBb
ronoMor® GYHKUUANAPHUHI XOCCANIAPH

KoMnnekc yarapyBuwnn hyHKUMANApP HA3apuACKAA acocaH
ronoMopd yHKUMANAP YpraHunanH.

Bus Maskyp KypcHunr 2-4 6o6napupa ronomopd coyHKuMA
TywyH4ach 6unaH TaHWUIAMK, YHW XapakTepnosuu dyHaameTan
reopemanapru (Kowm reopemacy, KowmHuHr ukTerpan chopmynac)
kentupavk. Aciupa 6y Teopemanap ronomopdd QyHKUMANAPHURT
MYXHUM XOCCANAPHAUP.

Yw6y 606aa ronoMopd hyHKUMANAPHARI JPraHwiraH MyXuMm
XOCCANapHHK fiHa 6up 6op KenTPHB, KeinHr XoccanaphHu 6aéH
aTamus.

. Kowuw Teopemacn. Arapf(z) cyHkuna 6up
6ornamn D coxapa (Dc C,) ronomopd 6ynca, y xonaa f(z)

dyHkumsHuir D coxapa €rysuM Xxap KaHgan cwuwmk (6ynaxknu
CWIMK) Y EnuK unauk (Enuk KOHTYp) 6Finua MHTErpank HoNra TeHr

6ynann
ff(zdz=0
Y

By xocca 4-606aa 6araccun ypraHunraH aau.
29 KOWWHHHr uHTerpan copMynacHu.
Arap f(z) dynxuus D coxaga (D c C,) ronoMopd 6ym6, D Aa

yanykcus 6ynca, y xonpa vVzeD yuyH
f(z)=—1—7 —thidt
2mmt—z

TEHIZUK JPUHAH 6ynagn.

By xocca xam 4-606aa 6aradcun 6aén sTwnraH.

3°, Tonomopd GYHKUMAHHHI #HCTan-
ran taptubparu xocunara 3ra 6ynnwun.
Arap f(z) dyHkuua D coxama (Dc C;) ronomope 6ynca, y
xonaa f(z) cyHkuus D Aa Wctanrad Taptubparn xocwnara ara
6ynub,
f(n)(z)::i!_j

2xi
¥

_ﬂ‘_)_ﬂ_dt n=123.) (1
(t-2)°

6ynann.
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A M R . N

By epaa y-D coxana &érysun, (6ynawnm CHVIMK) €NKK HYM3WK
69nu6, z 3ca Y 4u3MK 6WnaH yerapanaHraH COXara TervuinmM HyKTa
(A2 uusma).

3t ©

42-9u3Ma

U c 6 o T . KownHuHr uHterpan chopMynacura kypa
1 (f(z)
f(z)=—o|—=dt
(z) 2% Y t-z :
6ynagn.
z Hykrara Azopriupma 6epub, f(z) COYHKUMSHUHT OPTTHP-
MacCHHW TONAMHK3:

f(z+Az)—-f(z)=‘_._l_I f(r)dt ___l_jft(t_)(zit=

2xi‘t—-z—-Az 2xi
b Y

R (I S PR
2:1_’ t—-z-Az t-z

f(t)

Az
= — | ——————dt.
in-!(t—z—Az)(t-z) '

YHaa

f(z+A;)—f(z)=__l_I frt)

Az 21ti1(t—z—Az)(t—z)

6ynanmn. KeituHri TEHTIMKHY Ky Rparmia 83ub onamua:

f(Z+A2)-f(Z)=_l_I' f(t) dt+—l-I f(t)
Az 21l:i1(t—z)2 iny(t—z—Az)(t—z)
1 f(t) 1 frt)
—— =t (2
21ti1(t—z)2 Zli‘!‘(t—z)z *
1 Az-f(t)

— dt
21li_’(t-z—-Az)(t—z)2 .
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) @ ofn}
f(z)=Y co(z~a)" = Zf—(ﬂ(z—a)".
n=0 n=0 n/
Mc6oT. Uy(a) HuHr verapacin v aeimi:

y= {z €C,:|z-2<p.p>0}
KowwuhuHr uxterpan doopmynacura Kypa

e

f(z)=—- t
(z) 21ci_,t—z

6ynanun.

Assano t_lz- thyHKUMAHY Kylnparuua

LU
t-z t-a-~(z-a) (t—a)(l-ﬂ)
t—a
é3ub, cyHr
1 of z~a)"
l_Z—a =’§(t—a)
t—a
6ynnwnHM abTHOOPra onub Tonamus:
> (z-a)"
L5 (g (6)

t—2z n=o(t _a)n-o-l
By reomeTpuk Karop 6116, yHUHr Maxpaki
Z-a
t—-a
ra TeHr. Paswanky, t €y yuyH KyiMgars TeHrcuanmk

Iz—a'_ [z-a]
t—a -——p =q<l1

yputnn. Nlemax, (4) karop sxuHnaiysum,

(6) TeHrnMKHUHT Xap KKK TOMOHMHM -z-lff (t) ra KynauTupue,
1

CYHr y um3uK 6yiuua uHTerpannab, ywby
1

Ty i Sty Y LSRN

Zniyt—z 21!1”_0(1...,)"‘”

TeHrNNKKa Kenamua,
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(5) 8a (6) myHocabatnapaaH

L e £
f(2)=2ni-!nz=;(t—a)"“\z a)“dt )

6w kennb unkanu.
WUnterpan ocTnaaru

2 ft)
Zimape”
=

KaTOPHMHI XaanapH y4yH

(M = maxlf(t )| ) TeHrcuanuk ypuHnu 6ynagu.
7

PaswaHkm,
ZM-q“ (g<l)
n=0 P
Katop fikuHnallysqu. YHaa Beltepwrpacc anomarury Kypa
Z_i(_t_)__l_(z_a)n
n=o(t ___a)llf
hyHKUMOHaN KaTop Y A& TEKWUC SKUHNaWyB4M 6fnagy, BuroBapun,
6y KaTopHM Xaanab uHTerpannaw MyMmkuH. YHaa (7). Tenrnuk yw6y
1 f(t) n :
= —_— L _dt |- -
fre) Z 2Iif(t‘n)"+1 } (z-8) (®

n= Y

KYPHHWWra Kenaau. o
Ma3skyp 606HuHr 3-nyHKTMAA kemupwaran (1) thopmynagar
doiganannbd

1 ¢ f(t) f™)
n—_-m (t_a)"ﬁdt= " (9)
7
6ynuwnnm Tonamus. Harwxana (8) sa (9) Tenrnuknapgy,,
® of(n} o
f(t)_.: Z_f_..fi)(z_a)ll = ch(z_a)n
n=0 0% 0=0

éynnmu kenw6 uvkagu. By aca f(z) DY KUy Tefinop
KaTopHra éiunraHamMriin Gunampanu.

By xoccafaH KyW1aaru Hatwka kenvb uukaau,

3-HyaTuxa. Arap f(z) dyHKUMS &nnk
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Aovpaga ronomopg 6y116, 6y AoWpaHuHr uerapacw Y=0Uy(a)
aWnaHaga

‘ [f(z]sM (M =const)
6ynca, y xomma f(z) cyHKums Teinop KatopuHunr ¢
Ko3acphuLMeHTNapH yuyH

loa| < pﬂn, (m=012,.) (10)

TEHrcUsNUK ypuHau Bynanm.
XakukaraH xam, (9) chopmynagaH

=1 fet) | 1, [fet
e L £ 1K)

y (t—a)™ ] 2% o™
1 M M
Sﬂip“ﬂ 2mp=—

6y muin kenub ynkaam -
Ogarga (10) TeHrcuanuk Kowwm TEHrCU3NIMKNapK Aernnaau.
S".luysnunnbe vteopemacwu. Arapf(z) cyHkums
KOMM/ieKC TekMcMK € ga (KOMMNEKC TEKWUCAMKHMHI Xap 6up

HyKTacupa) ronomopd 6ynu6, y uerapanavraH 6ynca, f(z)

thyHkums C pa yarapmac 6ynanm.

U c 6 or1.lonomopd dyHKumaHuHr 4%-xoccacura xypa f(z)
tyHkuns  |z-aj<p AHoupana z—a  HuHr Aapaxanapu 6yivya
Teinop karopwura éimnagu:

- -
f(z)= 3 co(z-a)",
n=0
6yHaa
ca = [T
‘ 21“7(t_a)n+l
Kowwm renrcuanuru (10) ra 6unoan
fizfsM (ffizj<M;n=012,.)
6ynann. f(z) dyHkums C pga ronomopd 6ynraHu yuym 6y
TEHCH3/IMKAR P HW MCTaNraHua KaTTa KMnnb onvw MyMKuH, LLyHuHr
yyyH n=123.. 6ynranga
M

im—=0 (n=123..)
p=p s
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m%:o (n=123.)
p®p
6Gynagu. Aikn naintaa (10)  TEHrCM3NWMKHWMHT Yan TOMOHM p ra
6ornnK amac. buHoBapuH, n=123.. 6ynraHga
¢, =0 (n=123..)
6ynagu. llemak, C pa f(z)=cy (cy =const).
6°. Mopepa Teopemacu. Qdapas kunawmk, f(z)
cpyrkuma 6up 6Gornamnm D coxapa D« C, aHWKnaHraH Ba
yanykcus 6yamb, y aca wy D coxapa €TyBuM WUXTMEPHA CUANMK
(6ynawnu cunnuk) énuk umuamnk 6yncvH. Arap
f[fziz=0
¥

6ynca, y xonga f(z) dyHkuus D coxaaa ronomopc 6ynagn. -
U c 6 o071 . Teopemaga kentvpwnrad wapt bakapunraHja
dyHkuus D coxapa Gownanruu Frz) doyHkumsra ara 6yaub, F(z)

dyHkumas D coxaga - C-audpdpepeHumnannaryBum, Sibhu ronomopd
6ynagn. ‘
3% xoccaHuHr 1-HaTwkacura kypa F(z) xaMm D coxaga
ronomopd 6ynagu. AiHu naitaa
F(z)=1f(z)
6ynrannuru cababnu f(z) dyHkums D coxaga ronomopd 6ynaau.
By xocca dyHKUUS TONOMOPMIAUTUHUHT €Tap/M  WapTUHU

ud)o%anaﬁ,qn.
7 AAroHanuk Teopemacw. Qapas Kunannux,

f(z) Ba g(z) cdyHkumanap D coxapa (D c C,) ronomopd 6yncuH.

Arap 6y doyrKkumsnap D coxara Terwinu Ba xed bynmaranga 6urra
NAMAT HYKTa z, (z,€D) ra ara 6ynran E Tynnampa (Ec D)

6up-6upura TeHr
f(z)=g(z) (z€E)

6ynca, y xonpa f(z) Ba g(z) dyHKumanap D coxasa aliHaH Gup-

6upura TeHr 6ynagu:
f(z)=g(z) (z€D)

U c6ort.MogoMuky, z, HyKTa E TYNNAMHUHI IMMUT HYKTacw
3kaH, yHaa E Tynnamra Teruwnn TYPAW zy,Z5.Z3,....Z4... Z, €E,
n = 1,2,3... HyKTaNaphaH Ty3naraH Ba z, ra UHTUIYBUH
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VzeE pa f(z)=g(z) 6ynranmn yuyw
f(z,)=g(z,) m=123..)
6ynapy.
AMan f(z) 8a g(z) chyHKUMANAPHU Zy HYKTaHWHI
B={zecz t|z-z) <p,p>0}
atpoconga (6ynpa p<d, d-aca z, HyktagaH 9D rava 6ynram
macocpa) Tenop xatopura &iamus:

®
f(z)= Y ay(z-29)",
k=0 (11)
8(z)= Y by (z-2y)*.
k=0

zy 9>zp  6ymrannum cababnu k  HUHr Gupop KuiMaTMgaH
6ownab, keiuHrn z, nap

B-_-{zeCz:lz—zol<p} '

Aovpara Termuwm 6ynapm. Wynuhr yuyn f(z, ) =g(z, ) 6ynu6, (11)
myHocabarnapaan ‘

oz -2 = 3 bz -z ) (12)

k=0 k=0
6ynmwn kennb unkaau. By Tenraukpa z, - z, Aa AuMuTra YTHG

a, = b, (13)

6ynuwmHM Tonammua,

By (13) Tenrnuknu svTbopra 0nu6, (12) TeHrMKHUHF Xap WKKH
TOMOHHHU 2, —z, ra 6yncax, yHaa

«© o3
2ak(z ~2o)* ! = T by(z —20)*  (14)

k=l k=]
xocun 6ynaau.
Keiunrn Tenrnukna z, — z, aa aumurra ymué

. al = bl (15)
6ynmwumnn tonamus, By (15) TeHrnukHw »THbopra onub, (14)
TEHTNMKHUHT Xap KKK TOMOHMHU zy —z, ra Byncax, yHaa

L -]
Az ~2) " = 3 bz —2 )72
k=2 k=2
xocun 6ynagn. CyHr z, — z, Aa AummTra yTi6

a; =b,
6ynMwmHM Tonammus,
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By wapaéuiu nasom atTHpa Goprb
a, =b, (k=345..)

6YMIWKMHA ToNaMK3.

WyHaah kunub
f(z)= Zak(Zg “Zo)k .
k=0
8(z) = 3 bu(z ~ 2 )*
k=0
Nap yuyH

ag =b, (k=012,..)
6ynaau. femak, B = {z €C, :|z-2|<p } Aovpasa
f(z)=g(z)
6ynaau.
D coxana WXTMEDMIA z  HyKTaHW Onub, z, Ba z  HyKTanapHu
D coxaaa érysud yanykcus L un3uk 6unan Gupnawtnpamus.
(43-unama)

43-ynama

B aovpaga L arpu uM3uk KMcMUMAa 6Mpop o (o €L) HyKTaHu
onamus. CyHr B aa o ra MHTUAYBUM

1710 790 FYRIN S

(lim tk=a.)

KeTMa-KeTNMKHK Kapanmua. PasluaHky,
fzy )=8(zy ) (k=123..)

6ynagu.
Auau f(z) 8a g(z) PYHKUMSNAPHU O HYKTaHWHr
B, = {z eC, :jz-of<py.py > 0}
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atpocpupa (6yrpa p, <d, 6§16, d,-3ca L 8a 0D uu3uxnap
opacugary macocpa) Teinop Katopura é#amna:

o0
f(z)= Y ar(z-2)" .
k=0

g(z)= }:b'k(z--z(,)k .
k=0
IOKopuaa KenTHpWIraH MyioxasaHu Takpopniab
a,=b, (k=123..)
83, aemak, B, govpasa
f(z)=g(z)
BYNMLLMHY TONAMK3,

o HyKTaHW L uusnk 6yinab z  Hyktara TomoH cwpoxkuta 6opub

Ba SHA IOKOPH/a KENTUPWIraH My/IOXasanapHu Takpopnab
f(z')=g(z )

6YNHIWKHK TONAMKS.

2’ HyKTa D COXaHMHr UXTHEDMIA HyKTacK 6yarannuru cababnm,
D coxana

' f(z)=g(z)

6ynaav.

8. Beliepwrpacc Teopemacu. Arap

3 fa(2)=fi(2) +52(2)+. +p(2)+..  (16)
. k=1

cyHKUMOHAN KAaTOPHWHI Xap 6up f,(z) (n=12,.) Xagu D
coxaga (Dc C,) ronomopd 6ynmb, 6y katop D coxana érysum

uxTEpuit F &nuk Tynnamaa Texuc skvHnawysuu 6ynca, y xonaa
KaTop WWFUHAUCH

f(z)=3 fu(2z) (17)

n=}
dyrxuus D coxaga ronomopdp 6ynaau.
Mc6oT. D coxana UXTHEPHA z, HYKTaHW onub, YHWHr

wyHAaal
Us(zg) = {z €C,:|z~2)|<5,5> 0}
arpodoutn Kapaimusku, Us(zy)c D 6yncum.

Waprra kypa (16) katop Us(zp)Aa TeKMC SKWHNALLYBYM.
Demak, xatop Ujz(z,)Aa XaM TEKWC SIKWHNawwysu1 6ynaam.

156

f.(z) (n=12,..) dyHkuns D coxana ronomopd 6ynranu
yuyr y (16) xatopHuHr xap 6up xaau Ujz(zo)Aa XaMm ronoMopd
6ynagn.  Burobapww, f.(z) (n=12..) cyrkums  Us(zg) Aa
yaykcus, YHaa Karop WmFmHancH f(z) cyHkums xam Us(zo) Aa
yanyxcua 6ynaau.

3uan Ujs(zo)Aa €TyBuM ENWK CHAMK (6ynawm crumk) Y
umsukHyu onainmk (Y < Us(zZo)). (17) xatophu Y umauk 6yinua
xannab uHrerpannab, Tonamms:

[f(z)z =[(Lfa(z))dz = Y [farz)z. (18)
¥ Y n=l n=ly
Koww TeopeMacura Kypa
[fa(2)dz=0 (n=123..) (19)
1

6ynaav.
(18) Ba (19) MyHocabarnapaaH
jf(z)dz =0

y
6ynmwn xenub unkaau. Mopepa TeopeMacuaan doiganannd, f(z)
dynkumaHM  Ujz(zo) A2 Ba, Aemak, zo HyKTaAa ronomopd
6YNHLLKHA TONaMM3. .
KapanaémraH z, Hykta D COXaHWHr WXTMEPUA HYKTach
éynrawmrupan f(z) yHkunsHuHr D coxana ronomopd 6yauwu
Kenub umukanm. )
4-nrarTnxa. [Okopuaa kentupunra Beepwrpacc
TeOPEMaCHHUHI WapTH Baxapuiraraa

f(z)= Y fa(2)
n=1
KaTOpHM WCTaJIraH Mapta xannab audeperiaiall  MyMKWH
6ynub, ’

»
£ (z)= 3 M (z) (k=12..)
n=l
6ynagu.
9°. Tonomopd DYHKUMAHWHI HOANApM.
[onomMopd thyHKUMAHUHT HOVIAPM XaKMAArH XOCCaHK KEJTUPULLIAAH
asBan 6ab3u TylyHYANap Ba TacAMKNapHM 6agH atamus.
®apas xunaiwmk, 6upop f(z) dyHKUMA KeHrauTMpuaran

comaneKc Tekncuk C na bepwirax 6ymb, a €C 6ncun.
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Arap
f(a)=0
6ynca, a KoMEKC COH f(z) PYHKUMAHMHI HONM Aeinnagun.
Alrainnuk, f(z) dyHKuMs Z=a HyKtaga ronomopd 6yncun. By
dyHKUMAHK 8 HyKTa aTpodhraa Aapakanu Katopra éhamua:

f(z)=) co(z-a)" (20)
n=0 :
Arap z=aHyKia f(z) (yHKUMAHUHT HONK Bynca, y xonga
f(a)=cy =0
6ynu6, (20) dbopmyna yw6y

f(z)=) co(z-3)"
n=
KypuHHLIra Kenaam,
Airraitank, (20) dopmynaga

c, =°2 Fo.= cm_’ =0 (21)
6ynmb,

Cm#0
6yncur. Y xonaa (20) renrnvkaan

f(z)= Y cn(z-8)" =cpy(z—2)" +cpa(z-2)™" +
n=0

)m+2

+cm+3(z—a +.=

= (z—a)'“[cm +cmﬂ(z—a)+,,']

6ynnwmn kenub unkaam.
Mansymkhy,

i/
IOxkopuaaru (21) myHocabarku avrbopra onmé,
fa)=0 (i=12...m-1)

6yAULLIMHK TONaMK3.

By xonaa z=aHykra f(z) yHKUHAHMHI M Kappanu HONM
Aernnagu.

WyHpait kunnb, z=a HyKra f(z) PYyHKUMAHWMHI m Kappanu
Ho/m Bynca, y xonaa

f(z)=(z-a)"g(z)
6ynmb,
8(Z)=Cpy +Cp1(Z2=8)+Cppia(Z-23) +...
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(3(8) #0) chyHrums z=a HyKTana ronomopd Eynaan.
AKCHHua, arap f(z) hyHKUMR KyRnaarmia
f(z)=(z-2)"g(z)
wpopanaHub, g(z) yHKUMA Z=a HyKTaaa ronomopd 6ynca,
z=8 HYKTa f(z) (PYHKUMSHWHI M Kappasu HOMM 6ynaan.
f(z) ¢yHKuMs z=c0 HyKTana ronomopd 6yncun. by xonpa
z=00 HyKTa arpochuaa f(z) oyHKUMA ywby

f(z)=co+ 2 Cq —-l; (22)
n=l Z
Karopra énnnanv.

Z=00 HyKTa f(z) yHKUURHUHI HOMM 6yncyn.

PasiaHky, 6y xonaa
cg=f(w)=0

6ysm6, (22) cpopmyna yw6y
f(2)= T 00— (23)
=l Zz .

KYPHHHMILTA KENaAH.
Airaimk, (23) dopmynaaa

€y =¢p =.=Cp =0

6yn1b,
Cm#0

6yncun. By xonaa z=« Hykra f(z) OYHKLMSHHHI M Kappanu
Honu 6ynagu. Y xonpa (23) dopmynanaH

bad 1 1 1
f(z)= 3, cn-l—-

=Cm— tomi T mal +Cm42 Xy
FA
n=m

z" "
1

1 1 1
= —z—m'(cm +cm+l-£+cm+2 -;2‘+) = —z—nT(P(Z)

+...=

6ynvwmnm Tonamua. by epaa

1 1
Q(z)=Cp +Cp4 z +Cm2 -25""

chyHKUMA yuyH
Q(o)=cy 20

67716, p(z) dyHKUMR Z=00 HyKTaga ronomopd 6ynagu.
Axcurua, arap f(z) PyHKUMA Kyhnaarnia

f(z)= —%;w z)
z
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wonanannb, @z) dyHKkuMa z=co HyKTaga ronomopd 6ynca, y
Xonga z=c Hykta f(z) (hyHKUMAHMHI M Kappanu Honv 6ynaam.

3Han ronomoped HYHKUMAHUHN HOMMApKU Xakugarn XoccaHu
KeNTHpammna.

Teopema. Dapas kuwnaiuk, f(z) dyHKuMs z=a HyKTaga
ronomop 6ynub, wy z=a HyKTa f(z) COYHKUMSHUHT HOMM
6yncum: f(a)=0.Y xonpa & f(z) yHkums a HyKTaHUHr 6upop
atpocdvaa adHaH Honra TeHr: f(z)=0, kM a HYKTaHWH WyHaan
atpochu  TonunagukM, 6y arpodaa  f(z) OYHKUMAHKHT
z=a HyKTafaH 6owwKa Honu Bynmaian.

U c 6ot . Wapra kjpa f(z) dyHkums z=amHyxrana
ronomopch. YHaa chyHkums z=a Hym'é arpochmga Karopra
énnnagu:

f(z)= 3 c,(z-a)" (24)

n=0

Adwraitnux, (24)aa 6apua c, nap Honra Ter Gyncum:
' Cop=¢;=c, =..=0
Paswariku, By xonna dyHkuns z=a Hyxra atpochuaa f(z)=0
6ynaam.
Supv (24) pa
€ =€ =€y =..=c, ;=0

6y116,

cp 20
6yncun. By xonga z=a Hykta f(z) hyHKUMSHUHT M Kappanu
HoMM 6ynnb, y Kyhnaarwua

f(z)=(z-a)"g(z2)

udpopanaHagu. By epaa g(z) dynkuma z=a Hykraga ronomopd sa
‘8(a)# 0. Alinn naitTia g(z) QyHKuMs z=a HyKTaga Y3/IyKCU3 XaM
6ynagn. YHpa graj=0 6ynrannurn cababmm  z=a HYKTaHUHT
wyHAan atpocdu Tonunagukn, 6y arpodaa g(z)=0 _ 6ynagu.
BuHobapnH, wy aTpodaa f(z) dyHKUMSHHHI Z=a HyKTafaH BolWKa
Honnapu BynMaiian.

By xocca ronomopd thyHKUMA HONNapK siKKanaHraH 6ynrLWMHM
6ungvpaau.
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7-BOb

NOPAH KATOPJIAPU. MAXCYC HYKTANAP
BA YNIAPHUHT TYPAIAPH

Bus 6-606aa ronoMopd hyHKuMsinapHU ypranauk. XKymnaaas,
(z) byHkums
D={zeC, z-a<R}
aoupaaa ronomopd 6ynca, y Teinop karopu
@
f(z)=) c (z—a)" .
n=0
ra éimnnwnHm kypavk. By epaa
1 f(t) &t

o= %7 (t—-l)n+l

6ynanu (y, ={t-al=r}0<r <R).

f(z) dyHkums xankana ronomopg 6ynca, yHu wy Xxankana
KaTopra €M1l Macaack KOMMNEKC aHaNW3 Ba YHWHT Tarbuknapuaa
MyXWUM axamusTra ara.

1-§.Jlopax Karopnapwu

% NlopaH KaTopu TywyHuacu Anraivm, fz)
dyHKumMS ywby :
: K={zeC,rqz-a<R}
coxana (xankaga, 44-umama) ronomopdp 6yncwH, 6Gynpa r20,
R<+o0.



K coxapa wxtuépuil z Hykta ommb, yHu TalmHnamraH ge6
KapaitMmus. CyHr wyHaai
Ky={teC,n <t—al<R;}
coxaHu (xankann) onamuaky, GyHaa
r<n<R; <R

6ynmb, z €K, 6yncun. Paswanku, 6y xonga K,c K 6yna,qu (45-
4n3Ma).

45-yusma

Ywéy
{teClt—al=n}, {teC,|t-al=R;}

ainaHanapH1 Moc paBuwaa vy,  opkanu Genrunaimma:

1 ={teCit-a=r},

M= {t eC,jt-al= Rl}.
YHpa K; coxanuHr yerapacu

K, =y; UT,

6ynapn. By eppa v, Bal; aMnananapga iyHanuw coar crpenkacu
AyHanMwmura Kapwmn kuaub onuHran.

Kapanaérran f(z) dynkums K(K;c K) coxapa ronomopd
6ynraHnurn cababnu KowuHWHr  mHTerpan cbopmynacnra Kypa
vzeK; yuyH

f(z)= --1—— [ RILNN
2ni X, t-z
6ynaan. Paswanks,
L _f_(iidt=_1_ff(t)dt__l_jf(t)dt

26 % t-z  2milt-z  2mdt-
oK, r 1,
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Qemak,
1 If(t) f(t)dt (1)

f(z )_ z ZmI

vtel; yuyH TeKnC SKMHNaWYBYM (| t—-_-; | < 1) yw6y

n
1 1 1 z-2 +L(z a)

= =+

= 5 bt Lo
t-z (t——a(l—z a) t-a (t-a) (t-a)

t-—

KATOPHM -z—l-ff(t ) ra Kynautupub, cynr [y 6yimda xagnab unter-
n

pannacak,
._1_.. .t:Lt..).d = ch(z a)n (2)
2xip t z .o

xocun 6ynaaw. by epAa

L) 4 (n=012..) (3

c
n 21‘1 (t a )ll‘.'l

(Wynu Tavkugnaw nosumku, 6y xonma (3) myHocabargarn ¢,

1 on),
koadppuumentnap 5606, 2-§ ARa kesTMpWIraHnaex “Jf( »)(ajra

TeHr kw6 onub 6ynmaiiau. Cababu, f(z) cdyHkums a3 HykTasa

ronomopd 6ynMacaurn MyMKuH).
Inan (1) TEHrNMKHWHT YHF TOMOHWAArK MKKWHYM WHTErpan

ocThaaru 1 yHKUMAHN Yt €7, , YHYH Ky#ngariia
t-z

R L tma (=2 g
ez (zaf (a-a)

é3ub onamms. Yt ey, Aa

t—a n q<l
'z——al |z-3|

6ynrannvru cababnu (3) Katop TekMC SKUHNALYBYH 6ynaawn.
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IOkopuaarugex, (4) TeHrnUKHUHT Xap WKKWK TOMOHMWHH —lff(t)
a

ra kynaitupmb, cyHr v, Gyiinua xagnab uHTerpannab
1 frt) - -
——— 4t =Sd (z~a)™ 5
2n i,;{t—z nz-:x (2 a)’. ©)
6y uwmmmu Tonamus, GyHaa
-1 -1 -
d, —ﬁy[f(t)-(t—a)“ dt  (n=0412..) (6)
]
6ynanu. Hanoraga (1), (2) sa (5) myHocaBarnapaan
f(z)= Y co(z~a)" + 3 d, -(z~a)™" (7)

n=0 ne=l

6ynuiwmu kenub umkaam.

(3) 8a (6) dopmynanapparu 1,2,3,... - KuiimaTnapHu Kkabyn
KMnaguraH n uHgexchu, -1,-2,-3,... KuAMaTnapHu kabyn Kunaguram
—N WHAeke 6unaH anmawTupcak, yHaa (6) bopmyna yw6éy

1 e
d, =2_xijf(t)-(t—a) =14 (8)
N

KYPUHUWIra Kenagu.
Arap z wykra K coxagaru UXTUEPMA HYKTa 3KaHWHM, f(z)
yHkuns wy coxaga ronomMopd 6yamwmMHM xamga Y, Ba I

unsuknap K coxara Tteruwmmnurunu awTubopra oncak, Kowwm
Teopemacura kypa

f(t) f(t)
dt = )
,!, (t=a)™* !l(t—a)“*.'
YMyMmaH,
J f(t{m dt = ! f(t{m dt = I f(t)nﬂ dt
.h(t—a) rl(t—a) K, (t—a)
6ynmiwuHn Tonamua. By epaa

K,= {t €C,:

t—al =p;p<p< R,} .
1A (3) 8a (8) TeHrnminapu CONMWTHPUB

dy=¢, (n=012,..)
SAbHU

d, = Con
6¥nuwnHm Tonamus. By xon
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icn(z-l)" Ba Y du(z-a)™"

n=0 n=l
AMFURAWNAPHW BUpALTHPHE, ywéy .
S ca(z—a)"
n=-o

KYPUHULIAA E3WL UMKOHWUHA Gepaau: .
icn(z—-a)" = ch(z—a)" +Y . cq(z—8) n,

ns—a n=0 a=l
fAemax, .
f(z)= ch(-z_.)ﬂ
6ynub, Gynpa
f(t n=
cn=—‘—j——‘—’..:ﬂ* (n=0%112...)
2m o (t-a)
(4
6ynagn.

LLiynpait KWMb KyiAarK TeOpeMara Kenamus:
1-Teopema.Yuby
{z eCl:r<|z—a|<R} ) )
coxaga(xankana) ronomopd 6)‘mraH' uxtuépuin f(z) cymkuma wy
coxana SIKUHNAWYBUH 3
Yca(z-2)"

nm—00

KATOPHUHI HWFUHAKMCH cu(barunawnd)onanana.qu:
f(z)= Yca(z-a)".

ns-0
By epaa KaTOpHUHI koachchuLueHTAapH
g Y 4 (n=o0x12,..)
= = 2 (t—-ﬂ)l”l

' ' Mach
6ynu6, r<p<R 6ynaan. Oparaa, 6y Teopema Jlopax Teope
ennnagn. . -

8 1-71abp vd. KoadduunertTnapu

1 f) & (n=021£2,..)
Sty t _a)n+1 :
2x |2"|"P(

chopMynanap EpAaMuaa aHHKNaHaauran
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ic,(z-a)"
n=-o0
KaTop f(z) dymkumstuur K coxagarm (xankagaru) flopan xaropu
aeaunanu.
f(z) dyrkuma K coxana (xankana) ronomopd 6ynca, reopemara

f(z)= Y ca(z-a)
n=-c0
6ynmunnn avTHBopra onmb, 6y xonma f(z) dynkuma K coxaga
(xankana) Jlopan karopura éimnagu aeb aitramma,

Demax, f(z) dyrkumsumnr flopax xatopu z-a v MycBar Ba
Mancbui GyTyH papakanapu Gyimua Eimnran xatopHu whopanap
3KaH,

IOxkopuaa airwwannappas Xxamfa AapaKaiM  Karopaap
XAKHANW MabnymoTnapaaH chorgananmb, Kyimparu xynocanapra
KenamMus.

1) Jlopak Karopu
ic,(z-—a)“
HHM MKKMTA "
icn( z-1)" )
n=0
Ba fc,(z-a)" (10)
n=—] '

Karop/lapHUHI HWFMHAWCKAAH wbopar 4eb kapaw mymxud. Oparga
(9) karop Jlopan KaropuHunr Tyrpu Kucmu, (10) xatop aca Jlopan
KaTOPHHUHI Bolt KucMm aennnanu.

2) flopaH KaTOPUHUHT TYFPH KUCMK

Dcalz-a)"

ns=0
5606, 2-§ Aa ypraHwraH gapakanu Katopaup. YHWHr SKUHAAWML
coxack Aben> TeopeMmacwra Kkypa |z-a|]<R poupagaH wbopar

6ynub, axuHnawwy paguycu Kown-Apamap dopmynacu

1 —

= g
ra kypa vonwnagw. (9) xatop |z-a|<R; (R;<R) a@a rexuc
AKMHNAWYBYM Bynagu. -
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3) flopax xaropuHmuHr 6ol KMCMK
Ec:,,(z-—n)n (10)

1 -
Ra w=—— peiiwnca, yHaa 6y xarop

Tew

KypuHwura ara 6ynagu. by xarop Aben Teopemacira xypa
1
<~
Aa sxunawysun 6ynm6, skunnawmu paguyc  Koww-Agamap

dopmynacura Kypa .
=Bkl

Ec,,I (z-a)"
n=-}
KATOP AOMPAHWHI TalKu KMCMK 6yaran
jz-a|>r

coxagna skuHnawysuu 6ynaan.

4) Arap r2R 6ynca, JlopaH KaTOPHHUHI AKHHALWLL COXACH
6yus Tynnam 6ynagn.

Arap r <R 6ynca, Nlopan xaropu
D ca(z-a)"

n=-ad

6ynann. Jemax,

HUHI AKMHAAWMLL COXACH
{z eCyr<|z-a|< R}
xankagaH wbopar 6ynaan.
5) Arap f(z) dyrkumsHunr JlopaH katopu
K= {z €C,:r<|z-a|< R}
coxana (xankana) sxumnaurysum 6ynca, Abess Teopemacura Kypa
KaTop :
{z €C,f slz-4al< R,}
(r<r <R; <R) &nuK coxana Tekmc skuHnalrysuu 6ynanu.
Beiiepwrpacc TeopeMacura Kypa JlopaH KaTOPHUHWHI HAFUHAWCH
() dymxums
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{z eC,r<lz-3|< R}
coxaaa ronomopd 6ynaan.

2. @ynxunnnu JlopaH KaTopura SANNMACHHAHT
SITOHANUTH

Bbus
K= {z eC,r<|z-a|< R}
coxaga (xankapa) ronomopd 6ynran xap Kanaan H{z) dpyHKUMSHK
fNopan karopy B
f(2)= Toalz-a)"

N==0
ra SHMIMLIMAY KYPAUK. PasliaHKy, f(z) dpyHrumnsHUHr JlopaH KaTopH
- (Teinop Karopu cuHrapy) y3 koadprunerTAapH
. 1 ft)

2xi y (t - ')ll'.’l

€n

6unaH TYNHUK aHUKNaHAOH.

man f(2) DyHKUMAHUHT NopaH gatopura &AMIMacHAA
KoadxbuuMeHT C, Nap AroHa Xxonaa AHWUK/IAHULIVHY, SDHA f(2) |

dhyHKUHA TP/ yCynnap 6unar Jlopan Katopura énnranaa ynapaa

KoadpruMeHTAAp Xap AOKM 6up xun ByAMWKHA Kypcaramus.
2-teopema. f(z) dyrkuma K={zeC,.-r<|z-a|<R} ]

coxaga (xankana) ronomopd 6yncKH. By  PyHKUMAHUHM JNopan
Katopura éinnmacu

f(z)= ch(z-—a)"
n=-0
AroHaavp.
WU c 6 o 7. Teckapuchhn
(xankaga) ronomopd 6ynran
uKKUTA

pas KWIahnmK, SbHA K coxana i

f(z)= icn(z-—a)“ (11)

f(z)= ic’n(z—a)“ (12)
66, c, % C, BYnCHH. Yy
icn(z—a)" = Yca(z-2)"

n=-o a=—~0
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7) dyrkuusiuer Jlopan Katopu §

TEHIIMKHUHE Xap WKKA TOMOHWHU (z—a) ™! (m- TaimHnaqran GyryH
COH) ra KynauTupammua: .
®© o
z:cl,(z—u)“""'l = Yeq(z—a)"™ ",
n=-w n=—0
(11) Ba (12) xatopnap {zeC,|z-4|= p} , (r<p<R) ainanaga
TekMC SKWHNaWyBYM Oynrannuru cababnu ynapHu wy aiwnaHa

6yivua Xapnab wWHTerpanaw  MyMkuH. Xapnab uHTerpannab
KyAnparu , :
-] 0
PIRN I(z—a)“"""ldz= Y ca j(z-a)“’“"ldz (13)
n=—® |z-a|=p n=—o3  |z-a|=p
TEHrIUKKA KenaMmus,
MabnyMKu, uxTuépuid ByTyH K COHM YuyH

fa-ntaz=13; KT
|z-aj=p
6ynaau. By TeHrnukaan choiinanaqnb, (13) myrHocabaraaH
Cp = cln

6ynuwmnm Tonamua. By aca Tepemann ucbotnanan.

Opataa, 6y Teopema siroHaIMK TeopeMacy AeRnnanu.

dcnatma. Dyrxkunanaphu flopaH Katopura éinil Macanacu
YHUHI ¢ KO3chpMUMEHTNApUHM aHMiiaw Bunax xan kunmHaaw. By
o, KoadbHUMEHTAp WHTErpaniapHu xucobnaw GunaH Tonwnaav.
Kynuiia 6yHpait  wnTerpasnapHu  xucobnaw  kuimH - 6ynaau.
firoanuk TeopeMacH dbyHKuManapHu flopaH Katopura éhnwaa
6owKa ycynnapaaH hoiganaHnill MMKOHUSATUHU SpaTagu.

LWiynuHr yuyH dhyHkumsnapiu Jlopan karopura édvwaa Typaw
ycynnapaaH chorganaHuil MyMKuH 6ynanu.

Mucon. Yuby
z
f( z ) = ————
22 ~3z+2
dyHKUMAHA

K={zeCz:l<|zi<2}

coxana (xanxaaa) flopaH Katopura Enunr.

Bepwunrax
.z
22 -3z+2
dyHkuM z =1,z =2 HyKranapaa ronomopd 6yamacaaH

f(z)=




K={1<|z]<2}
coxapa{xankana) ronomopd. bBuHobapuH, 1-Teopemara kypa
dyHkuua wy xankana Jlopan katopura éhwnanu. By éiunmanu
TONMW YuyH KapanaétraH yHKUMRHY KyHhuaarmya

f(z) = z 2 1

(14)
22 -3z+2 z-2 z-1

v - 2
8316 onamua. By TEHrAMKHUHI YH TOMOHWAATH P cyHKUHA
z—

{l4<2} Aovpaga ronomopd.
PastuaHky,

6yn16,

6ynagu. [lemax,
L2 ]l e
z-2 2t -
6yn16, By xatop {|4<2} Aa akuHnawysuu Gynann.
3nan (14) TEHrAMKHUHE YHr TOMOHKAATM ——zl—l OYHKUMAHK

onub, yHu Kyinaarmia

{-)
z
&3u6 onamma. Pasmauku, 6y dyHkuus {]4>1} Aa ronomopd
6ynub, y SKvHNALIYBUM

S
1

—l(l+-!-+—l—+ +—1—+ )
| 2 et
Katopra éinnagu. [emak,

1 - 1

z-1 E n

6ynvb, y {4>1} Aa sxuHnawysuu 6ynaau.
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Harwkapa K = {l <|4< 2} coxa (xanka) aa (14) rerrnuxka kypa

f(z)-—Z-—-—z Z-—-:—Z Z_z

e {Segs)

6ynapnn. [emax,

(z% o 3de).

n=-1

3%, I'IopaH Katopu KoadduymeHtnapu yuyn Kowwu
TeHrcuanuknapu. apas kunaiwk, 1(z) dyHkuus

K={z e€C,r<|z-al< R}

coxaga (xankaaa) ronomopg 6yaub,
f =M. =?z—8|= R
maxlf(z)|=M. v {z-al=p}. r<p<Rk

6yncuH. Y xonpa f(z) doyHKunsHuHr K xankagaru Jlopan xaropw
f(z)= Y cy(z-a)"

Koxh1LMeHTRAPH YyuyH YyiBy
o< m=0t1e2..) (15)
p

TEHICHANMKNAP YPUHAK BYnanu.
XakukataH xam, JlopaH Katopu KoadbruUeHTAaPH YUYH

c =——l—_ I —-——-—-——f(t) dt

6yNrwnMHKA 3an60pra onub,

cl-p | o agsk [y

P e a’"" I feafer [t= 4
M Ildtl: M -2p =‘M

6ynuumrn Tonamus. Jemax,
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ks (m=02122,.)
p
By Tenrcuanunap Kowu TeHrcusnminapy aedunanu.

2-§. Maxcyc HyKTanap Ba yNapHUHT Typaaph

1. Maxcyc HykTanap. bus assanru 6obnappa rono-
MOpd OYHKUUANAP Ba YNAPHW XOCCANAPHHHN YPraHauK. Arap a €C
vyktaga f(z) cyrkuusHuHr ronomopd Gynm.utj waptu Gaxapun-
Maca, y Xonaa yHKuMsHH Wy HyKTa arpochuaa yprarunaau.

Oparaa, 6yHaail Hykta f(z) dOyHKUMSHWHI MaxCyc HyKTacw neb
Kapanagn.

2-tabvpud. Arap f(z) dyrkuns ywby

{z eC: 0<|z—al<r}
coxaga (a HykTaWuHr yawirad arpochupa) ronomopd 6ynca, y
xonaa a Hykta f(z) chyHKUMAHWHI SKKIaHraH Maxcyc HyKracu
aeAvnagn.

Mucon. Yuby

. 1
f(z) 7T
chyHKUMAHK Kapainuk. Paswanky, 6y chyHkuus
fzec 0<lz+il<r}
coxaga (xankaga) ronomopdp. Burobapus, a=-i HyKra 6epunran
chYHKUMAHUMHI SIKKa/laHraH Maxcyc HyKrack 6ynann.
3-Tabpud. Arap f(z) dyHkuun ywby
fzec: R<|z|<+oo}
coxaga ronomopd 6ynca, y xonaa a=co Hykta f(z) dyHKuMAHUHT

AKKaNaHraH Maxcyc HyKTacu aerdnnagu.
Mucon. Yuby

f(z)=¢€*
dyHkuMsHK Kapainuk. By dyHkuus
{z eC: R<|4< +oo}

coxana ronomopd. [flemak, a=+w HyKTa 6epunran f(z)=e*
(PYHKUMSHUHT SIKKQNAHraH Maxcyc HyKTacu 6ynagu. .
DYHKUMAHWHT SIKKaNIaHMaraH Maxcyc HyKTaiapu Xam 6ynanv.
Macanas, ywéy
1 .
= 16
f(z) - (16)

sin—
z
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YHKUMAHY KaparnKK. PasiuaHku,
a=0 xampa a, =% (n=1112....)

Hyktanap (16) choyHKuMaHMHr Maxcyc Hykranapu 6ynagu. Byuga
8=0 Maxcyc HyKra GepwiraH (hyHKUMSHWHI AKKaNAHaH Maxcyc
Hyxtacu 6ynmanau.
Aapxaxukar,
lima, = lim 1 =0
n—w n—>on
6ynrarinmru cababnu, a =0 HyKTaHWHI Xap KaHAAK yiunraH arpodu
Uz(a) = {0 <4< 6}

A& CYHKUMSHWUHT Maxcyc Hyktanapu 6ynagu. [emak, a=0
6epunran thyHKUMUAHKHI AKKIAHMaraH MaxcyC HyKTacH 3KaH.

bu3a Kyinaa skkanaHraH Maxcyc HyKranapHu ypraHamus.

2% . AkkanauraH MaxCycC HYKTanapHUHr
Typnapu. Awrawmk a Hykra f(z) coyHKUMSHUHT AKKanaHraH
maxcyc Hykrack 6yncun. Yhga f(z) dyrkumus -

{z eC 0<|z—a|<r}

coxaga (a HyKTaHWHr yitunraH atpoduaa) ronomopd.
f(z) byHKUMAHWHT z—>a AarM MMMMTAHWHE XapakTepura Kapab
AKKaNaHraH Maxcyc HyKranap Typnapra axpanagv.
4-Tabvpud.Arap zoa aaf(z) dyHKUMSHUHT NUMKTY
Mamxy s 6ynmb,
limf(z)=A  (A-yexnu)
z-ra
6ynca, y xonaa a Hykta f(z) chyHkumsHuHr Gaprapad KunMHu-
HaguraH (HeTnatwinwm MyMKkuH 6ynraH) Maxcyc Hykracu geiunagu,
Mucon. Yuwby

sinz

f(z)=

yHKUMSHK  Kapaknuk., Pasuiadkk, 6y dyHkuMs C\{z=0} aa

ronomopd 6ynub, a=0 HyKTa YHWHr SIKKanaHraH Maxcyc HyKTacu
6ynapmn. AlHu nanTaa

sinz 1 2 z 22zt
lim——-=lim—|z——+—-..|=limj ] -——+—-—...| =1
z50 Z z0Z 3! 5! z-> 3! 51

6ynaan.
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Demax, a Hykra 6epunraH dpyHKUMSHUHT GapTapad Kwu-
HaguraH Maxcyc Hyktacu 6ynagu.
S-tavpud.Arap z—a gaf(z) dyHKuMaHUHr AuMUTH
Mapxky sl 6ynub,
limf(z) =
252
6ynca, y xonga a Hykta f{z) cpyHKUMSHUHI KyT6 Maxcyc HyKTacu
Aenrnagy. .
Mucon. Yuby

¥4
fizl=21

doyHKkumaHu  Kapaimk. By dynkums Cifz=-1} aa ronomopd

6ynnb, a=-1 HyKTa YHWHr SKKanaHraH Maxcyc Hykrack 6ynagm. By

oyHKLMS yuyH
lim Z . «©
z»-1Z2+1
6ynrannurn cababnm a=-1 6GepuaraH yHKUHSHUHT KyTH HyKTacw
6ynanm.
6-Tavpud.Arap z—>a aa f{z) dyHKUMAHMHT  AUMUTH
MaBxyn 6ynMaca, y xonna a Hykta f(z) cdyHkumanuHr yTa (Myxum)
MaxcyC HyKTacu peMmnagu.
Mucon.Yuéy

1
f(z)=e2 .
dyHKuMAHn Kapawwk. By dyHkyms  C: {z =0} pa ronomopd
6ynnb, z=0 HyKTa YHUHI AKKanaHraH Maxcyc Hykracy 6ynagu.
KapanaérraH chyHKUMSHUHT z— 0 Aa AUMUTHA Masxyd 3Mac.
XakukaraH xam, arap z=x 6ynré 0 ra uHTUACa, YHAA
1 1

lim e* =00, lim ex =0
x->+0 x~>~0

6ynaau, Ba gemax, z=x-»0 A3 IMMUTA MABXKYA IMac.
Arap z=iy 6ynub 0 ra uHtunca, yHaa

1 . .1
8% =¢cos—~—15in—

1
6ynuwMHK 3bTMBOPra onmb, z=iy—>0 Aa f(z)=e? PYHKUNAHMHI
NHMHTM MaBXXY Al IMACHHrMHM Tonamms, Jemak, z=0 Hyxra
6epunran OyHKUMAHWHE YTa MaxXCyc HyKTacu Bynaam.
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3°, Maxcyc HykTanap 6unan NopaH
KaTopnapu opacugaru 6oFnanvwnap. -
Qapas kunawwmk, f(z) dyHkuns
_K={zeC,;0<lz-.—a|<r}

coxana (a HyktaHwHr yiwnran atpochupa) ronomopd 6ynu6, a '
MYKT& Wy CPYHKUMAHWHT AKKANAHTaH Maxcyc Hyktacu 6yncu. YHaa
1-reopemara xypa f(z) dyHnxumns K ga Jlopan karopu

f(z)= ) ca(z-8)" (17)
n=-N
ra &iwnagu. Kapanaérran cyHkumsmnr Jlopan katopu (17) ra
HUCOATAH KYMMAAIY YUTa XONHK KapanMua: .

a) (17) katopaa z—a aiuMpMaHWHr MaH(UiA gapaKkany xagnapu
KATHALLMAraH XOs;

6) (17) «atopaa z—a aiMpMaHWHr MaHdMik AapaKkanm
XAQNAPMAAH HEKIM COHAAIMCH KaTHALIraH Xorn;

8) (17) xatopaa z—a aWMPMaHMHT YEKCH3 Kyn MaHcun
AApDKANK XA/IAPH KaTHawrar xon. Maua wy xonnapra kapab f(z)
OYHKUMSHUHT  AKKQIAHTaH MaxCyC HYKTANapWHUHE  TYPAapHHK
aHMKNaW MyMKUH 6ynagn.

Baprapad 3THARAHTaH Maxcyc HYKTa

3-Teopema. f(z) dyHKUMAHMHI SKKANaHraH Maxcyc
2 €C HyKTacu YHWHr 6Gaprapad aTMnaMraH Maxcyc HyKracw
6ynvmwm yuyH doyHkumsHunr flopa katopura éinnmacu (17) apa
-3 aWMpMaHWHr MaHdWi JapadKand Xaphapu KaTHAWMAaC/UIH
sapyp Ba eTapav.

Mc6ot1. 3apypauru.a Hyta fz) dyHk-
UMsHUHr Baprapach sTWnaguraH Mmaxcyc HyKtacu 6yncuH. Yuga
z— 0 ga f(z) dyHKUMAHWHE Yexnu NuMKTH Masdky 6ynaaw:

imf(z)=A  (Auexm).

3
Yexnm nummtra ara 6ynraH doyHKUMsHUHr xoccacura 6uHoaH a
HYKTaHWHI yiAnnrax '
{zeC: 0<|z-—a]<R}
atpopuaa  f(z) cyHkums uerapanaHraH 6ynaaM, SbHM WyHAaR
ysrapmac M >0 tonunagnku,
[frz)sM

TeHrcuanvk 6axapunagu. Yiwby
0<p< R
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TEHICHANIMKHWA  KAHOAT/IAHTUPYBYN UXTUEPWA p COHUHM ONANIMK.
Yupa Koww venrcuanuwnapura kypa f(z) cpyHkumsiiubr Jlopam
KaTopu KoahruneHTaPH YUYH

kals S (n=04112,.) (18)
p ‘
‘6ynaaw.
Arap n=-1,-2,-3,... 6§26, p—0 na 0<p<R
im M -0
. . p—)o pn
6ynmumnHn abTH6Opra oncak, ynaa (18) myHocabargan
€} =Cg =.=C_, =.=0

6ynmwunn  tonamma, By aca (17) Jlopan «katopuaa z-a
aiMpMaHMHr  MandMii | papaKanM  Xagnapu  6YSIMachMrvHK

6winupau. Bolkasa aifranga 6y xonga (17) Nlopan karopuur 4

6ow KucMu ailHar Honra TeHr 6ynagu.

Evapanunnwnru. Adraimuk, z) dyHkumarmunar Nlopan
karopura éiunmacy (17) pa z—a aimpmaHunr mMarcbuii fapakaga
KaTHawraH xagnapu 6ynmacud, svHu Jlopan KaropuHWHT 6Gow
KWCMKM aWHaH Honra TeHr 6yncuH. By xonpa f(z) dyrxkumaHMKHr
~ JlopaH karopwm yuwéy '

40
f(z)= D co(z-3)" =co+cy(z-a)+cy(z~a ) +.. (19)
n=0
Kypuhuwra ara 6ynagu. [llemak, a Hykra f{z) cpyHKuMaHUHM
6aprapad aTwnanuraH Maxcyc Hykracu. Teopema ucbot 6ynan.
4-teopema. f{z) dyHkuMaHUHT sikkanaHrad maxcyc
aeC Hyktacu yHwHr Oaprapad 3TWiaguraH MaxcyC HyKTacH
6ynmum  yuyH a  HykTaWuHr  Gupop  Yhwara arpochm
{z €C: 0<|z-3 <R} Aa  f{z) dpyHKumsHWHr  uyerapanaHran

6ynun sapyp Ba etapam,
By TteopemannHr ucbotn iokopuaa kesmupwiran 3-reopema-
HUH UcBoTH Kabuaup.
: Qapas kunainuk, a Hykta f(z) cbyHkumsHuHr Gaprapacd
aTWnaguraH Maxcyc Hyktacu 6yncwH. By xonpa z—0 pa  #(z)
chyHKUMA ueknu aumuTra ara 6ynanu. Arap

lim f(z) = f(a)
Zz—>3

Ae6 onuHca, (PYHKUMRHWHI a HyKTagard Maxcycnwru Gaprapac
atunagu. Maxcyc HyktawuHr 6aprapac sTnagwraH ge6 Homna-
HMWKHKHT BOMCH XaMm WyHaARWp.
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KyTt6 HYKTa

5-teopema. f{z) yHKUMSHAHI SKKanaHraH Maxcyc
a €C HYKTaCh YHUHI KyTO HyKTacw 6ynmwm yuyH yHKUMSHHHT
Nopan katopura éwmnmack (17) aa z—a alupmaHuHr Mmanduit
RADOKAIM XaA/IapUAaH UEKNM COHAArMCHHWHT 6yauiuv sapyp Ba
eTapnun.

Mcbor. 3apypnurn.a vyra Hz) dyux-
UMAHMHE KyTO HykTacn 6yncuH. YHaa z— 0 ga f(z) dyHkumsHuHr
NMMKTU MaBxya 6y nb,

imf(z) =o

253

6ynagv. _

By xona a Hykrasunr yimnran U={0<|z-a|<r} arpocm
Tonunaguku, 6y arpocaa f(z) ronomopd chyHrums 6ynm6,

f(zy=0 (zel)
6ynagn. U pa ywby
1
A1

cdyHkuMsHM kapaiwnvk. Paswanku 6y cyHkuus U Aaa ronomopd
6ynaau.

HxkunHun ToMmoHaaH

limg(z) =0

zZ-ra
6ynaan. [flemak, z=2a ‘Hyktaga ¢(2) dpyHKumsHuHr Baprapacd
STUNAQWFAH MaXCYC HYKTACK 3KaH.
Arap
lim ¢(z) = 0 = ¢(a)

-2
neinnca, ynaa @(z) dynkums {zeC: |z-3|<r} Aoupaga rono-

Mopch 6ynnb kKonagw.
z=2a Hykra @(z) DyHKUMAHUHT HONK BFnraHK yuyH YHH

: o(2)=(z-2)" -wrz)
KypuHuwaa €3mw Mymkud, By eppa w(z) a HykTaga rosnomopd
dyHkuMs 6ynub, y(z)=0 6ynagn.
WyHaait kn6, kapanaérrar U arpodaa
1 1 I
f(z)= = (19)
¥2) (z-a)" W2

6y nALIMHK TONaMK3,
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3Han ;(l-z)- yHKUMAHM @ HYKTa aTpodhu {z eC: |z-a|<r} aa

Teiinop Karopura éamus:
1

m:c_ +Cp(Z-a)t+. 4co(z—-a)"+.. ,  (20)
GyHpa
Cn =;’(la—) =0.
(19) 8a (20) MyHocabarnappan

f(z)=c_n(z-8) " +c_pyy(2-8)"" N4 4c_y(z-2)71 + icn(z—-a)“
n=0

6ynuumn Kenwb unkanu.

Demak, a Hykra f(z) oyHkumsHuHr KyT6 HykTacu 6ynranna,
yHuHr JlopaH KaTopu 6oL KMCMKU XaalapuHUHT COHU Yexnm 6ynap

Etapannuru., Aitainuk, a HyKTaHuHr 6upop yiunnrau
atpochu {z €C O<|z-3|<r} ma Hz) dymxumarmnr Jlopan
KaTOpW-AarK Z-a2 AWMPMaHWHT MaHUi AapaKanM XamNapHHWHC
COHH yernn Byncum ‘

f(z)=c_p(z-a) " +cpu(z-3)"" 4 4c_(z-a) +

= 21
+Y.cp(z-a)" (c_o20) v( )
o= ’ .
Paswariu, f(z) 8a (z-a)"-f(z)=y(z) dyHKuMANAp
{zeC 0<[z-a <1} Aaronomopd Gynann.
Okopuaaru (21) myHocabaraax dhogananub Tonamua:
v w(z):(z—a)" frz)=c_, +c_,,+,(z—a)+c_,,,,2(z-—a)2+...
ByHpan aca ‘
lim¥(z)=c_, #0
A 2 ]
6ynmum kennb urkaaun. Harwkaga
lim £(2) = lim —- 2

za z—u (z a)

6ynmiunHk Tonamus. By aca a Hykta f(z) chyHkumsHuHr KyT6
HyKTack 3kannHu Gungupaav. Teopema ucbor 6ynan.
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=®

6-Teopema. #z) dyHKUMAHHHr AKKanaHraH Maxcyc
s € C HyKTacH YHHHI KyT6 HyKTack 6ynuwm yuyH
1 )
= — 0
o(z) o (9(z)=0)
dwHiuus a HykTa atpotomaa ronomopd 6ynu6, o(2)=0 6Eyamum
Japyp Ba eTapnu.
Ucbor.3apypnurmn Aurawmx a nyraf(z) dyHKuMS-
HUHr KyT6 HykTack ByncuH. YHaa :
1
2)=—
) P(z T(z)
dyHKUMs a HyKTa arpoguaa ronomopd 6yaub, ¢(s)=0 6ynmun
IOKOPHAA  KE/TUPWIraH  TEOPEMaHHHT ncbotnaw xapagHuaa
KYPCATHAraH 3an:
Evapavwanrun. ®Qapas Kw:aﬁnm(,

Pf(z)= f(z ;
a HyKTaHuHr atpochuaa ronomopth 6yam6, o(a)=0 6yncwH. Mogo-
MUKW, @(Z)=0 3KaM, yHAAQ SroHanMK Teopemacura OuHoaH a
HYKTaHWHI LWyHAAH YinnraH atpodm
{z €C: O<|z-aj< r}

Tonunagamkm, By atpodaa @(z)=0 6ynagu. Bemax, ury arpochaa

1
z)=——
f o(z)

yHKUMA ronoMopd, a HyKTa 3ca YHUHF anxananran Maxcyc
HykTacu 6ynann. AWHm nanTaa
limf(z) = hmi-w
z-»a z-2a P(2)
6ynanu. By aca a vykta f(z) dpyHKUMAHUHr KyTE HyKTacH 3KaHWHM
6unaupann. Teopema ncbot 6ynau.
By Teopema dyHkumsHuHr KyT6 HyxTanapu Ounam yHWHC

HOMNAPU opacunaru 6ornarmwHy uhogananam.

Bus 6-606 9°-aa (hyHKUMA HOMAPUHMHI TapTHBW TylWyHYACH
6unaH TaHWWraH I[UK YH,qau cdonanannb ym6y TabprhHu
KeATUpaMu3, '

7-tavpudc. Yuby

 e(z)=e—
(z)
q)yuxumnuur a HyKTa[ard HOMMHMHI TapTHEu f(z) q:ynnuunnuur a
HyKTagary KyT6 HyKracu TapTuéu Aemmanu.
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Macanas, yw6y
(z-2)

®(z)=
doyHKUMAHW KapaimKk. Pasuwanky, z=2 HykTa 6y dyHKUMSHWHM 3-
TapTHBnM HOMK. Z =2 HyKTa '

f(z)=—2

(z-2)*
chyHkumaHnHr 3-TapTban KyT6 HykTacn 6ynagu.
IOkopuaa kentupwarax 6-TeopemagaH Kyiugaru Hatwka kenub

uuKaav,
Hartunxa. f(z) dyHkumanvir a Kyt HyKTacUHUHT TapTHbM

f(z)=c_y(z-8) ™ +c_pu(z—-2)"" e 4c_(z-2) +

x
+Y cp(z-a)"
n=0
éiunmanaru m conra TeHr 6ynaan.

Vra (MyxuM) Maxcyc HYKTa

7-teopema. f{z) dyHKUMSHUHT AKKanaHraH Maxcyc a € C
HyKracH YHWHT yTa (Myxum) Maxcyc Hykracu 6yamwm  yuyw
cdbyHkumushrer Jlopan xatopura éiunmack (17) ga z-a aimpmaHmuHr
MaHUi Aapaxani XaanapuaaH YEKCUs Kyn COHAArMCHHUHI 6Ynmwm
3apyp Ba eTap/im,

By teopemanuHr ucboru 5- Ba 6- TeopemanappaH kenub
YnuKagu. '

OyHKUMSHKHI YTa Maxcyc HyKTa arpocuiard XapakTepuHu
KyhWuparu reopema ucoganainam.

8-teopema(l0.B.Coxoukuin Teopemacu).
Arap s eC Hyxta f(z) cyHKuMaHWHr JTa Maxcyc HyKTacu 6ynca, y
Xxonpa xap KaHgaw A coHn (A eClonuHraHpa xaMm, a ra
AKMHNALLYBYM WYHAAR {z,} KeTMa-KeTAMK (z, —> a) TONWMARUKN,

lim f(z,) = A
20

6ynagu.
Uc6or1. Aitaiinuk, A= 6yncuH. By xonga a ra skuH-
nawrysun xap KaHaah {z,} KeTMa-keTiMK onuHraHga xam (z, — a)

lim f(z,) =
2%

GYNMILKHK KYpCaTHLL Kepak,
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Waptra kypa a Hykta f(z) coyHKUMSHMHT JTa Maxcyc HyKTacw.
Ynpa 4-teopemara Kypa a HyKTaHUHT WyHAaW YiunraH arpodu

U,(2)= {z eC: 0<|z-3|< r,}
1onunaavku, 6y atpodaa f(z) cyHkuma uerapanarnmaran 6ynagu:
f(zf>M (2 €U, (a)
XycycaH, z; eU, (a) yuyH
, ff(z )>1
6ynagu.
AHan a HykraHuHr ywby

U,,(a_)={z €C: 0<|[z-4f <lﬂ2;'-[}

aTpochvHM onamus. Pasluanki, U,’ (a)c U,l (a) 6ynagu.

Kapanaérran (z) dyHkumus 6y atpochaa xam yerapanaHma-
FAH/MAIY YUYH, WYHARWA 2, €U, (8) HyKTa TONWAaguKH,

[f(za )f>2

6ynanu.
By >xkapaénnu gasoMm 3tTupa 6opub, n Ta KagampaaH KeWuH, a

HYKTaHUHI
U, (a)= {z €C: 0<|z-4 <]z'—_—'1}

20‘]
arpodhura Kenammsku, z, €U, (a) yuyH

f(z,)]>n (22)

6ynaau.
LLly MynoxasaHu AasoM 3TTMpaBepull HaTwkacuaa {z,} KeTMa-

KetnnKk xocun 6yamb, n—->o ga z,—»>a 6ynagn. Yhga (22)
MyHocabargaH
lim f(z,) =
Z—r0
6ynuwm kenub uvkagn.
AlfTailnuk, A 2o 6YNCHH. Arap a HYKTaHWH MXTUEDHIA KHUMK
Uz(a)= {z €C: 0<|z-4 <5}
arpocdmaa z HyKTa Tonuncaku, f(z)=A 6ynca, y xonna 6ynpai z
HyKTanapaas TyawnraH {z,} KeTMa-Ketnuk yuyH z, —>a 6ysm6,
lim f(z,)=A
b Ae o]
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6ynagn. .
Arap a HyKTaHuHr UXTHEPU Knunk Us(s) atpodmpa f(z)=A
6ynaagvran Hyktanap 6ynMaca, y Xxonna, paswakkm, 6y atpodaa

1
‘P(U—m

- chyHKuma ronomopd 6ynagmn.
Mogomukn, z=a HyKTa @(z) YHKUMSHHHG YTa MAaXcCyc
HYKTaCH 3KaH, YHAA IOKOpUAA MCOOT aTwiraHura Kypa, a HyKrara
SKHHAALIYBYW WYHAAH {z,} KETMa-KETAUK TONMAAOMKM,
‘ im ¢(z,) =
Z—p0

6ynagu. LLyHu svtbopra onub ronamus:
. 1
limf(z) = lim| A+——|=
z-»a @ z—ow( +<P(l)) A

Coxoukwuii reopemacu ucéor 6ynau.

2

8-BOb

YEFMPMAJIAP HASAPHACH BA YHUHT
TATBUKNAPHU

1-§. Uernpmanap Ba ynapHn xucobnaw

"Yerupma TywyHuacu.dapas kuwaitux, 1(z)
yHKUHUs
K={zeC: 0<|z—a|<R}

coxapa ronomopd 6ynub, a HyKTa 6y YHKUMSHMHI SiKKanaHras
MAXCYC HyKTack 6YACHH.

7-606HuHr 1- § aa kentupunran 1- teopemara kypa f(z) bynk-
uus K pa yw6y flopan karopwra éinmnagu:

f(z) = Y ca(z-8)"= Y c (z-2)"+
n=—0 n=0 (1)
+c_y(z-8) v (z-2a) 24 vc_(z—-a) "+

Paswanku, 6y katop K coxaga Tekuc sKMHnawysuM, >xymnagaH K
coxara veruwnu 6yaraH

yp={z€C: Iz—al:p; 0<p<R}

ainaHana Xxam Tekuc skuHnawyeun 6ynagu. BunoBapun, (1) karop-
WU Y, ailnaHa 6yivua xagnab wHTerpanna MyMKUH:

I f(z)dz= icn I(z—n)“dz-#c_l I(z—n)"dz-&-

Yo n=0 v, Yo
+o [(z-a)dzvve, [(2-2) " dz.. -
Te _ Yo
By épna Yo Aa Myc6ar AyHanuw onuHran.
Mavymim,

m - 0' mt_lr
I(‘"" d_‘"{zui, m=-1
Te

6ynagw. LWynu avTH6opra onnb

If(z)dz=c_, -2%i ,
L
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1
-Z—;i‘ If(Z)dZ = _,

[

6yNMLIMHK TONaMu3. |

1-tavpud. Ywéy

1
— |f(z)dz
21:iI (z)
143
MUKAOP, sibHK f(2Z) doyHKumsHuHr JlopaH Katopwura éiwnimacuaaru cy
koachdorumeHT 1(z) hyHKLMSHUHT SKKanaHraH Maxcyc a HyKTacuaari
uervpmacu feimnanv Ba res f(x) kabu 6enrunananu:

=3

resf(z) = —l- J f(2)dz ()
z=a 2zi
To
(res - dopanuysua Residn cyauHuHr kuckaua &smnmwm 6yamb, y
«4erupma» fleraH ‘MabHOHMW aHrnaragw).
By rabpud sa 7-606, 2-§ aa kentupwaran 3-TeopemagaH Kyii-
naary HatKa kennb unkagu. .

Hatwuxa.Arap z=a Hykra f(z) chyrkumaHmuHr Gaprapadp
3TMnagurad Maxcyc HyKTacu 6ynca, hyHKUMSHMHI Wy HyKTagaru
yernpmacu Honra Ter 6ynaau:

resf(z) =0

' 2=3

Mucon. Yuby

f(z)= Sinz

(z) v

thyHKUMAHK Kapainuk. By doyHkuMs z=0 HykraHuHr yiunran ar-
podou {z €C: 0<M<R} Ba ronomopd Ba YHWHr yuyH z=0
HYKTa siKKanaHraH Maxcyc Hykta 6ynagu. Bepunran yHKUMSHUHN
{z eC: 0<|g4< R} parv Jlopar Katopw

6ynaan. Paswarku, 6y xonpa c_, =0 6ynaam. Aemax, f(z)=>"2

DYHKUMAHUHT z=0 HyKTagarv yeripmacu
sinz
resf(z)=res—— =0
x=0 x=0 Z
6ynaau. 4
IHAN DYHKUMSHUHT 00 fark YErMpMac TYLWYHYACUHH KelTupa-
MU3,
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Airaitnuk, H(z) dynkums  {zeC: Ry <|d <=} coxama rono-

Moph Ba 2=00 HYKTA YHMHI YWyH SKKQIAHraH Maxcyc HyKra
Ayncun.
2-tavpudg. Yuwby
1
— |f(z)dz
21 1%
Tr
mukaop, sohu f(z) cyHkumsHunr Jlopan katopura éﬁwmaciu (1)
ANY C.y KOIDDUUMEHTHN MaHdmii mwuopa BunaH onuHraH KuiMaru
1(z) byHKUMSHMHI AKKaNiaHraH Maxcyc 8= HyKTafaru Yerupmacu
neimnagu 8a resf(z) kabu GenrunaHaau:
Z=0

resf(z) = —1— If(z)dz
zme0 2xi
7R
IOxkopuparnaex, f(z) dyHKUMAHWHT {zeC: Ro <[4 <oo} parv

Nopan Karopu
£(2) = +0yZ 4 CrZ 4 40 Z "+ ACZ + G2+ 4G Z
HH
TR ={zec: |4=Re. R <R}-
ainaHa 6yimua xannab uxterpannab
[fezidz=2xi-(—c4},
TR
SbHY
resf(z)=—-l—; If(z)dz:—c_,
zmon 2z 7
TR
6ynULLIMHY TONAMK3, 5
a) Mapaz xwnainuk, a Hykra f(z) doyHkumsHuHr oanui (6vp

kappam) KyT6 HyKTacu 6yncuH.
Mabsymku, 6y xonaa f(z) dyHkumsHuHr a HykTa arpoduaaru

Nopan Katopu yw6y
f(z)=c_y(z-2)"' + Y co(z-a)"

n=0
KypuHWMWra ara 6ynagu. Keinnrn myHocabaraan

c =(Z—ﬂ)f(l)"(z—'a)zcn(z—a)n

a=0
6ynmwm kenub umkaau. By Tenrnnkaa z—a pa numuTra yT1é
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6ynuwMHM Tonamua, '

demak, f(z)

6ynagn.

Xycycan, f(z)= ®(2) 6ynb, ¢(z) Ba w(z) dyHkumsnap a

HYKTana ronoMopdy, ¢(a)#0 , y(a)=0, y'(a)=0 691l¢a, 2 HyKTa
f(z) byHKUMsHUHF KyT6 HyKTacH 6ynranga

6ynagu. Mlemax,

6) Mapas kunainuk, a Hyxta #z) dymk
¢ . UMAHMHT M Kappanu
KyT6 HyKTacu 6yncun. By xonpa f(z) thyHK )
UMAHUHT a
duparu Jlopan karopu ywéy e atpe-

f(z) =

+Cl(

KypuHuWra ara 6ynagu.
(5) reHrnuKHUAT Xap KKK TOMOHMHM (z-a)" ra kynaitrupué kyi-

waaru
(z-a)"

+co(z2~3)" +¢y(z—a)™ 4 4c, (z-a)" ™4
TEHINMKKA Kenamua,
m-1 mapra gudschepeHurannaw Harwkacuga i

dm—l

dz™!

6ynann.

= :i::[(z - a)f(z)]

DYHKLMSHHH @ HYKTagaru Yerupmaci

Tesf(2) = lim[(z - a)f(2)] @)

y(z)

resf(z) = umm =

z=a s yY(z)

lm %2 _ ()
2 V(D) ~y(8)  y'(a)

Z—-a
o(z) _ ofa) (
= w(z) v'(a) @

C_m c_ c
4——mil__, 1
=" @™ Tzma Tt (g

z-a)+cy(z~8) +..4c,(z~2)"+.

(@) =cm +c_pu(z-a)t.4+c (z-a)" + q

[(z-a)'“f(z)] =(m-1)c_, +—TT!co(z -a)+

+(m+l)!

> c(z—-a)+..
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KeinHru TeHraukaa z—a g4a amMmmra yTué ronamus:

! [(z-a)mf(Z)] =(m-Dlc,.

z—2 dz™"!

BywaaH aca

S T ikl
(m = 1) za dz™! l\
O9nuwm kenub unkanm. ,
llemak, 6y xonpa f(z) yHKUMSHMHr Z=a HyKTagaru uerup-
MACH ’

cq

z-a)"f (z)]

:Eif(z) I . g’ [(z-a)'i'f(z)] (6)

(m-1)! 42"}
69naaw.
XycycaH, f(z_)=—(—¢—(z:T 6ynnb, o(z) a HyKTaga ronoMopd sa
z—-a, )
¢(8) =0 6ynca, ynga (6) myHocabaraaH
e OZ 1l (men 7
ol ety e TG Y

6ynuwmn Keanb unkanu.

Mucon.Yuby
2

z
f(z)=—r
. (z) z+2

dyHKUMAHK Kapawuk. PasuwaHku, z=-2 HyKra 6y yHKUMAHUHM
oaavih Kyt6 Hykracu 6ynaam. (3) dopmynagaH coiipananné, Ge-
pwrraH (PYHKUMSHUHT z =-2 KyT6 HyKTacHAar YerMpMacuHu To-
namua: :
mi: lim (z...z).é_ = lim 2 =4.
z=-2Z+2 z--2} zZ+2] z9-2
Jcnartma. Myxum maxcyc HykTanapaa yerpma xucobnaw
yuyH oyHKuuaHM JlopaH Katopura €4nb ¢y Ko3thhHUUMEHTHN TorMw
kepak. By xonna ymymuit opmyna nyk.
3° YUerupmanap xaKknjga Teopemanap.
3HaM uernpManap XakuAaru TeopeManapHi KesTMpaMua,
1-Teopewma. Qapas kunawwmk, 1(z) cyHkums 6up Gornam-
m D coxana 6epwiran 6yaub, Wy coxara Terdwnu YexaM coHparu
Maxcyc z,,z,...,z, HyKtanapaaH 6Gowka 6apua Hykranappa rono-
mopg 6yncun. By skkanaHraH maxcyc z,,z,,..z, Hyxtanap D
coxafia &TyBuM CWUIMK ENUK Y 4YHM3MK MYMAA dKOWNallcuH. Y Xonga
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If(z)d2=2xii res f(z)
Y

k.ll-zk
6ynagn. ByHna y &nuk umauk myc6ar HyHamwAa onuHraH.

M c6or.Mapkasnapu z, (k =12...n) HyKTanapaa, erapnmwia
KMk paguycan vy (k =12,..,n) aitnaHanapHu onamusku, 6y aina-
Hanap Y énuk YMIMK MuMAA ETCMH Ba Y, NY; =@
(k2i,i=12,.,0) 6yncur. ¥ xonaa KowmnHmnr Kyn 6oFrnamnm coxa-
nap xakuaaru Teopemacura Kypa

n
ff(z)az=3 f(z)z (8)
Y k=ly,
6ynagu, Gynna v, ainaHanapga coar CTpenkacu MyHanuwmura

Kaplim HYHanM ONMHFaH.
Arap
[f(2)dz = 2xi rez f(z)
Yk A
3KaHMrMHK 3bTHBOPra oncak, yHaa (8) Tenrnuxkaan
n
If(z)dz:ZniZ res f(z)
y kglz::z,
6ymgwu kenub unkaam. By aca Teopemarn ncbotnaiigu.
Y TeopeMafaH dyHKUMSNAPHUHI MHTErpa/iapuHu  XMcob-
nauipa corganaHunagu. P P X
2-Teopema. Mapas Kunannuk, f(z) doyHKuMa KeHraimu-
PHAraH KOMI/IEKC TEKUCIMKHMHI 4eK/IM COHAArH Maxcyc z Zy,...,2
’ ey don

HykTanapugan 6Gowka 6apua Hykranappa ronomopd 6yncuH. 'Y
Xonna 6y chyHKUMAHUHN 2),23,..,Z, HyKTaNapgarm xaMga z=o

HYKTapary derupManapu WWFMHAKWCK Honra TeHr Gynaau:
ézr:;: f(z)+zr3f(z)'=0v (9)
Mcb6or. Texucnukga R paguycnv wyHaan
Yr = {z €C: |4= R}
AWNaHaHW ONaMU3KK, z),Zy,...,z, SKKANAHTAH Maxcyc HyKTanap wy

awnaHa uuuaa >kounaiicub, By ananaga UyHanMwHM mycbar kunué
onamus,

K)xopuaa ncbort atunran 1-reopemara kypa
n

j f(z)dz = Zniz res £(z) (10)
2=z

k=1

TR
Wixurum TomongaH (9) myHocabarra kypa

j f(z)dz = -2xi resf(z) (11)
=0
Tr :

Bynaau. '
(10) TeHrnmkpan (11) TeHrnmkan xannab aimpub, Tonamus:

13
0= 21riz res f(z)+2x resf(z).
k=17"7k 2=

Nemak,.

Z res f(z)+ resf(z) =0.
k=1

= z=2 z=

Teopema ucbot 6ynan.

2-§. Yernpmanap Ha3apusiCHHWHr 6Gab3y
Tarbuknapu

Ywéy naparpagpaa hyHKUMSHWUHT 4YervpManapu Xakuaaru
MabyMoT/ap Ba TacAuknapaaH donaananmd, yHKUMSNAPHWHT
énuK arpu umsuk (Enuk KoTyp) 6yiuua ONMHraH WHTErpasinapuHu
XamMza MabyM CUHD aHWK MHTErpanapHi Xucobnanmua.

19 . OYHKUWMAHUHT ENMK 3TpH UYM3KNK
6yihnua wHTerpannapumHu xucobnauw.DyHkums

yernpMacu Tabpudu:
resf(z)=c_; = L If(z)dz
z=a . 27
38

EnmMK 3rpu Ynank Byinua onuHran _
If (zXz
I4=1
WHTErpanHn xucobnaw uMKoHWHW Bepaan.
Macanan, yw6y

1
Iezdz
.
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1

WHTerpanku Kapannuk. Unterpan ocruparu f(z)=ez PYHKUMRHUHE

z=0 HyKTaHWHr yiAunraH atpocbu {z €C: 0<|g4< R} Aarv Jlopan
Karopu

1
z2.= 1+"l+—l—+...

z 222
6ynu6, 6yHpa c_, =1 6ynagu. flemax,
1 1

e;dz=21ri- resez =2xi
| =1 2=0

6ynagn.

Mawnymin, uerupmanap xakugaru 1-Teopemara acocan 1(2)
DYHKUMSHUHT ENMK  3rpu umauK v 6yituua onuHraH MHTerpanu wy
YHKUMAHMHE v wuMaa érram Maxcyc HyKranapparu uervpmanapu

OpKanM wcbopanaHap 3au. BuHoBapuh, GyHgail uHTErpannap ue-
rMpManapHu xucobnaw 6unaH 6oramk.
Macanah, yw6y
2%dz
| 2 (2 +1)(2+3)

WHTerpanHu Kapaiamk. WHrerpan octugaru
2
2z
(2 +1)(z+3)
DYHKUMA YUYH 2y =i, z,=-i, z;=-3 Maxcyc HykTanap (kyv6
HyKTanap) 6ynub, ynapaaH  wmkkuTacu zy=i, z,=-i nap

f(z)=

{z €C: |4= 2} ainana wamaa Eragu, 2-Teopemara 6uHoaH
f Zdz
4= (z2 +1)(z+3)

=2ni resf(z)+ 'res_f(z)]
Zmy Z=m—)
6ynagu.
3ran  (3)  dopmynagan copanannb,  pyHKUMAHUHE
z) =i, 2z =-i HyKTanapparu uerpmanapuHm xucobnaitMus:

z 2
resf(z) = res 5 = lim| ——(z-i)| =
z=i z=i(2° +1(z+3) 2z (z+1Xz+3) '
3> _2
= lim z | 1

i (z+iXz+3)  2G+3)  20-3)°
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zz = 1 __—z_z_——-(z+ i)] =
‘r-e_lif(z) - zr-e—si(z2 + l)(z+ 3) B ll:’n:i[(lz +1)(z +3)
. z? it -1
T mi(z+iNz+3)  -2i(-i+3)  2(1-3)

Harwkaga

o1, 1)
H{z (2% +1)(z+3) ma 2(1-3i) 2(1+3i)) 5
6y nALIMHY TONaMKa, .
flHa 61p Hewa MUCOANAP KapakMua.
Mucon. Yuby
z dz
|4=1 % —sin* z
HHTerpanHi xucobnaHr.

Wurerpan octuparu
z

f(z) = _;__:inzz ) (_?__mz)[gmnz)

r L anapy
PYHKUMSHUHE Z, =7 2="7 maxcyc Hykranapm (KyT6 Hykranapm)

{zeC: |4= l} aithaHa wumuga éragun. Yraa

6ynaau. 5
g g (4) dopmynagan coipananub, uernpmanapHu xucobnait-

MU3 -
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x
res z = 4 = - _I_ .
2= —_sin®z —sin(-—ij 4
2
Jemaxk,
zd
2 - 2ni(-£—£) =-x2j
lz}=1 ——gin?z 4 4
6ynanu.
Mucoan. Yuéy
3
[ G
‘ =22 =1
HHTerpantu xucobnanr. UHrerpan ocruaaru
f(z)= 423
z -1

PYHKUMSHUHC 4 Ta MaxXCyC zy, 2, 23 z4 HyKtanapu (kyT6 HyKTanapu)
646, Gapuacn {zeC: |4= 2} aitnana wuuga KoARAWraHAMrU

cababnu 1-reopemara kypa
3 4 3

z . z
dz=2%i) res 1
H[z 2'-1 2:-:2-2* -1 (12
6ynagn.
Mannymky, 2-Teopemara Mysodm
4 3 3
> res 42 +res——=0 (13)
a2t =1 z0z% -]
6ynagu. Arap
z
f(Z)=—4—~=-l--_l__=l(l+_L+ )
z'-1 z 1 20U 3
]
. z
6ynmumaaH
3
~C_; = res 42 =-1
z=o 7" ~]
3KaHMrHHY 3vTHBOpra oncak, yHaa (13) MyHocabargan
i- z
res =]

6YUIWLN KeNUB YMKMULLMHW ToNaMua,
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(12) sa (14) myHocabarnapaaH Tonamus:

] 423 dz=2xi.
z" -1
=27
3Han hyHKUMSHUHE uyerMpmacupaH choipananub, akdpum Kypu-
HMWAATK aHWK MHTErpannapHi xucobnanmmna.
n
2 1= jR(cm<p,simp)dcp KYpHHUIIAArn WHTErpan-
0
naphn xucobnaw. PauvoHan cyHKUMR R(cose,sin®) HUHM

[0.2x] opanuk 6yiuua anuk uHTerpanu

2n
I= I R{cos, sinp )dp
0
yw6y .
z=e"®, 0<p<2x (15)
AMALLTUPHLL 8pAaMUIa KOMIVIEKC Y3rapyB4WM COYHKUMAHUHT EnMK

3rpu UK3mnK 6yitMua onuHras MHTerpanura kenaau.
AsBano wWyHW aitTH kepakky, (15) arnmawTupruwaa ¢ yarapys-

ua 0 ga 2r raua ysrapraHga z ysrapysuu Mmycbar MyHasMwpa
onuHraH 6upnuk aiinaria {zeC: 4= 1} Hu xocun Kunagu.

Paswanky,
sm(p = gi.’;e_—: = .}—(z—l)
. 2i - 2i z (16)
e?ie™ | ( l)
cosPp=—————=—=| Z+—
2 2 z
6ynnb,
dz=ie"do = izde,
SIbHK
do =E, (17)
a

6ynagn. Harwkaga
R(cas®, sinp)dp =R —l—(z+—l-), —l—(z—-l—) = S-z- = Rl(z)di.
2 z/ 2 z z
6ynub, kapanaétrax aHuk uHTerpan Ry(z) paumoHan chyHKUMAHUHE
{z €C: |4= 1} ainaHa 6yirua oNuHraH WHTerpanura Kxenagu:

2n
j Recosp,sinp)de= |R,(z)dz.
0 I4=1
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by renrnukgaru
I R,(zjdz
4=1

HHTErpan yuyH, uerMpManap xakuparu Teopemara Mysodpm

f Ry(2)dz=2mi Y res Ry(2)
= k=
6ynagu. by epga 21.2;,.-..2, Nap Ry(z) coyrkumanmnr Gupnuk aitna-

Ha M4KAA XKOMNALWIraH Maxcyc HyKTanapu.
Mucon. Yuéy
2n

-]

0

do
a8+cosQ

(a>1)

UHTEerpanHu xucobnanr.

By uHrerpanga z=e'* anmawrupuw 6axxapub, (16) sa (17) my-
Hocabatnapaan doiganaqné

-I-dz
[ N S S N S
. 2
at+cosop H=la+%(z+l) 1!4=|Z +2az+1
z

6yNuwmuHK Tonamus. Muterpan octuaaru

1
P +2az+1

0
frz)= (a>1)
DYHKUMSHAHT UKKMTA

z,=-a+va-] |, z; =-a-vya?-1

Maxcyc Hyktanapu 6ynub, ynappan z;=-a+ya? -1 6upnuk air-
haHa {z eC. |z1 = 1} HUHI HumMaa )KoﬁnaLuraH,uMp. Hemax,

_Z—L =2m res T—l— (19)
=12 +2az+1 =2, z° + 2az +1
6ynagu.
3Ham (3) hopmynagaH choigananne, uerupMaHu xucobnanmms;
res 1 _ z—(-a +\/a2-—l)_

= Hr -
=212 +2az+1 z_)_ﬁn/.z_l Z +2az+1
20
- im z~(-a+yal-1) - __ 1 (20
z—»—a+\la2—l,:z-(—a—\/a2—I)Iz~(—a+\/a"—l)] 2\/az~l
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(18), (19) Ba (20) reHrauknapaan
2n
I dp __2 2 ! 2= (a>1)

o atcosp i 2va2 -1 'Ja2._]

6ynuiumHM Tonamua.
Mucon. Yuwbéy

2n
1= I ifﬁo"__q’ d
° 2-sing
MHTerpanHn xucobnaHr. o
By wHrerpanga z=e'% anmawrtupwiu Bakapub, (16) Ba (17) my-

HocabarnapaaH cpoitgananmb Tonamma:

1( 1)
n 2+~|z+
2+cos<pd _ 2 z

dz 22+4Z+l 21)
st e S TE AT | @ |
N

dmi X2 —4iz-1)

MHrerpan ocrrparu
f(2)= 519241
z(z" - 4iz~-1).
dyHKUMAHKMHT 3 Ta ’
2,=0 , 2,=2i+iV3 , z3=2i-i3
Maxcyc Hykranapu 6ynmb6, ynapaan
7,=0 , z,=(2-3)i

nap {z €C: |4= l} alNaHaHWHr MUUAA SKOANALLTaH.

Ademax,
J' Z+4z+1 4
zzz—4iz+l) i
™ ’ (22)
= 27l res 2 +az+1 +  res __thizf_l_
T 20 A2 -4iz-1) =245 2 - 4diz-1)

Anan (3) bopmynapan doiganannb, uernpmanapHi xucobnai-
2
res_j_i“_z.i.-_-liln Z_Z_z._iiZ_"’_l.__ —l,
=0 z(z? —4iz-1) 0 z(z2-4iz-1) | =
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rs L ¥dz+l _
=2~V 2(2* - 4iz~ 1)
_ Z2+4z+1 .
= M:‘.“ﬁ,i{m[“ @- ‘/5"]} - @
2 .
= lim z +4z+1 _ 2i
=-*<1-~/5>iz(z—(2i+i;73)) l+73.
(21), (22) 8a (23) TeHrMKnapaaHx

72+cm

P . 21 4x
— dp = -2 —1+(1+ ) =—
o 2—sing [ 73 3

6ynmwm kennb uukagu.

+a0
0 v
3% fR(x)dx KYpvHUuwaarwu MHTerpannapHmu

-0

xucobnaw. Airainm, x y3rapysuuHuHr paumonan yHKuUus-

cu 6ynram R(x)
L _ Prx)
' R(x)——d?;)-
6271»16, 6yHaa P(x) sa Qf) flap MOC pasuwAan Ba m papakanu
Kynxapnap, Ba m-n22 6yncum. R(x) dyHkums XaKMKMI YKaa KyT6
HyKTara ara 6yamacu.

MapKasn koopAuHatanap 6owwnaa paguycu R 6ynrax aitnava-
HHHT lOKOpU ApuM Texmcamkaarn kucMu C xampga XaKUKUIA YKHUHF
-R,R] kecmacugan Tawxun Tonran Yr €MUK 3rPU YK3KKHK onamua
(46-unama).

gt
. ©
"4'\
~-R - |o R ;
46-unama
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Pasisarkm,
YR = [-R,R]u C
Cywr -
P(z)
R(z)=——2
) Qrz)

pauroHan (yHKUHAHN KapanMua. -
3Ham R paguychu WyHaak KatTa Kuamb onamuaku, R(z) cyHk-
UMRHUHr 6Gapua I0KOpU APUM TEKUC/TMKAArM MaxCyC HyKTanapW Ly
YR EMMK 3rPU UU3KK MUMAA IKOWIALLICHH.
UernpMmanap xakuaarv Teopemara Kypa
P
[R(z)z=2ni} resR(z) (24)
TR k'lz’zk
6ynagu. By epaa z,,2,.....z, nap R(z) cyHkumsHUHT yx &nuk 3rpu
UM3MK HuMAaru Maxcyc Hyktanapu (kyT6 Hyktanapw).
PaswaHku,

R
[R(z)dz= [Rex)dx+ j R(zXz (25)
TR -R c
6ynaau. (24) sa (25) myHocabarnapgan
R p
I R(x)dx +jR(z)dz =2 s R@  (26)
2R c k=1

z=z7)
6ynuwn Kenub unkagu. By Terrnvkgaru
I R(z )Xz
c
WHTerpanHu 6axonanmua.
Arap

_|P(z)|=| 8,2" +a,_ 2" 4. +a,z+3, |=
“lerz)| |bmz'“ +by 2" 4 4bz+ b0|

Rz

1420zl a,-l +-20

az" a,z a,z"" a2

bpz™ |y Oty 1 —+ b°m
bmz bmzn bmz

pefociy L A R
REEX I a,z  az"'! az"
- m-; b b b
bz I e = e
b,z b,,2 b, z"




ey

7

XamMpa m-nz22 6ynuwunnx avtHBopra oncak, yHaa R HWHr etap-
Nvua KarTa Kuimarnapuaa

K
[Rez)< e (K = const)
6ynuwmHmM Tonamua, Hatwkaga

K Kn
IR(Z”{ < -ﬁ—z-lR =_li_

6ynaan. Keitunru myrHocabataan
lim [R(z2)xiz=0
R-w:c

6ynMum kennb uvkagn.
IOxopunaru (26) Texrnukaa R — o Aa amMuTra yTb Tonamus:

= P
R =2n R(z) . 27
L (x)Mdx mgz:sk (2. (27)
Jemai, R(z) cyHKuus toKkopuaa auTuaraH WapTiapHu KaHoar-
naHTMpCa, yHpa
40
fRexpx
-0

uHterpan R(z) chyHKUMAHWHT 1OKOPY SipuM Tekucaukpard Bapua
MaXCyC HyKTanapuiaru YerMpManapu MWFUHGHCHHM 2% ra Kynan-
THPUAraHUra TeHr 6ynap akax.

(27) TeHrnuk KyHaaruua

IR(x)dx =2ni Z res R(z) (28)
-0 lmzk>()z“zk .
XaMm ésunagu.
Mucon. Yuéy
+00
I dx
S(x2 1)
UHTerpanHu xucobnaHr, PasiaHku,
1
f(z)=——s
( (2% +1)

byHKUMSt YUYH Z =i HyKTa IOKOPU SPUM TEKMCAMKAA dXOWnawra
WKKMHYM TapTHBnn KyT6 HykTa 6ynanu. femax, -

+an

I ____dx—_ =2x ”S.T...—

_m(x'z+l)2 z=i(Z -H)2
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g (6) bopmynanaH thonaanaHub, yHKUNAHWUHT uerypMach-

v XUcobnanmna:

d

z-idz
WyHaa# kw6,

6ynaau.

[

1

—_—

1 1=
(2 +i)

-2
lim 3
z-i (Z2+1)
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AR
D@ A1p  zidz| (2 +1)

-2 _
8
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T'ymvupsa Xyna#iGeprasos, Asusxos Bopucos,
Xoxak6ap Mancypos

Kommrekc anamus
(Mappy3anap)
Myxappap O.3dxupos
Baamit Myxappap O.Myunos

Bocamra pyxcar stwunm 22.10.98. Esys korosmfa ocer bocma ycymmpa
6ocmnan. Bavamm 84x1081/32. Hawipaér xmco6 rabaru 11,2. Ilaprm
6ocma Tabak 10,5. Amazm 1000 mycxa. Baxocm OI2PTHOMA ACOCHHA
Byoprma Ne -64 .,

“YamrBepcrTer” mampuére. Tomxent, Tanabarap maxapyacH, TomJdYamaar
MabMypHii 6uROCH.
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