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. 3 1
Zsin” Z-cos| ——

1- zj o
(cos Z—- 1)2

&« 1llabyuun, Cumopos ctp. 64 — 70 (mpumepsi 9 - 13 ctp. 68 — 72), [TomoBUHKHH cTp. 85 — 95 (npumepsi 1 - 4 ctp. 91 — 93)

Haiitu Bce ocoGble Touku GyHkmmn | (Z) = , OIpenenuTh UX THIl. OTBET 00OCHOBATE.

o\Z
® f(Z)= ( ), rae QpyHKIus l//(Z) perynspHa npHu Bcex Z . [loaTromy ocoOple TOUKH (QYyHKITHH f(Z) OTIPEJICNIAIOTS] OCOOBIMHU
w\z

TOYKaMHU (PYHKIIUH go(Z) Y HYJIIMU 3HaMEHaTEst l//(Z).

Kannuzatsl B ocoObie Toukn: Z = () - Hysb 3HAMEHATEIS apryMeHTa SKCIIOHEHTHI,
Z =1 - Hynb 3HAMEHATeINs apryMeHTa KOCHHYCa B YHCIHTEIE,
Z2=27K, kK=%1,£2,... -wuymusnamenarens,
Z =00,

@ IMoxaxeM, uro Touka Z = O sBasercs YCTpaHUMOH 0c0060it TOUKOI U QGyHKIHN f (Z):

f(z)::2(24—0(22»3.cos(1+-z4—o(z))e@+0@ﬂiéf_ (244_0({f».cos(1+_o@))ehou)

5 5 S —;— 4ecosl.
yA 3 £ 5
(1—2+o(z )—1} 1 +olz)
Cnegosarensro, |Z=0 - YOT| nua f(Z).
® TokaxkeM, uTo Touka Z = | sBISETCA CYIIECTBEHHO 0CO00H” /s (yHKIHH (p(Z):
1 ) . 1 T .

nycrs Z, =1 +——— ,rorma limz, =1, a limcos =c0S—————=c08| — + 271 [=0, r.e. lim f (ZI )z 0;

T s [ 1—-2 2 [~

~+2d !

2 o1

T o
2
1 . . 1
mycte  Temeps Z, =1+—— , torma limz, =1, a limcos = COS—:COS(I + 27zm):1, T.€.
2m m-—>o m—o — Zm . 1
27m
1-sin’ 1-cos(1+2 ),
o 1) sl 2 ()
m-—e (cosl - 1)
CrenoBatenbHO, J1s1 f(Z).
©) Pacemorpum Toukn Z = 27K, K =+ 1,%£2,... , B KOTOpBIX Hy/IM 3HAMEHATEJISI COBIAMAOT C HyJISIMH dnciuTens Gpynkuun | (Z)
1 2
27Zkt3 . 005[127Zk + 0(1)) + 0(1:4) [ t+olt? ]

IIpounssemem 3aMeHy: t=z-27k. Torna f (t): — e 2ak+o(1)

(— '[22 +olt’ )jz

JE— o
! Onpenesenne. M3onupopannas ocobas Touka & € C dynximn f:B, (a) — C nasbiBaetcs ycmpanumoit 0codoii moukoii, ecnu

cymecTByeT KoHeuHsli npeaen lim f (Z) eC.
Z—a

—_— o
2 Onpexaenenne. M3omuposannas ocoGas Touka a € C pynxwn T 1B, (a) —> C unaswiBaercs cyuecmeenno ocodoii moukoit, ecnv

HE CYHIECTBYCT KOHCYHOT'O WJIN OCCKOHEYHOTO npeaecia hm f (Z) .
Z—>a
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27kt - 005(1127Zk + 0(1)] + O(t4 ) 27K - cos( + o(l)j +o(t)
Z e(°(1))2 = ; e°(1) vand moock’  1-ro mopsiaka
t4 +0(1) i o(1)

(mpocTeie omtockr — I11T).

Touku ‘ Z=27K, kK =+1,+2,... - nomocsI 1-ro Hopﬂm(al 11 pyHKIHH f(Z).

@ |Z =00 - HEW30JMpPOBaHHAs 0cobas Tqual (HOT)*, Tx. B 1060l ee OKPECTHOCTH €CTh MOIIOCHI 1-r0  mopsika

Z=27K, K=%1,£2,... (TouKka HAKOILIECHHUS MOIIOCOB).

JE— o
’ Onpenenenne. Mzonupopannas ocobas touka a € C dynxmm f : B, (a) — C nasbiBaeTcs notocom, eciv CyuecTByeT npejen

lim f(z)=oo0.

p— o
* Onpenenenne. Iycts Gyuxrms T onpenenena u perymspra B mpoxonoroit okpectroctn Toukn @ € C |, T.e. na muoxecrse B, (a) ,

£ >0 . Torna Touky 8 Ha3bIBAIOT U30IUPOEARHOI 0CODOI MOUKOIL (00HO3HAUHO20 XapaKmepa) GyHKuuU f.
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Paznoxuts B pan HopaHa 10 CTCIICHAM (Z —1— 3') (l)yHKHI/IIO f (Z) = — 5, B KOJbLE, KOTOPOMY IPHUHAIJICIKUT TOYKaA

Z =1. Yxasats rpaHUIIE KOJIBLA CXOAMMOCTH.
¢ labyuun, Cunopos ctp. 70 — 75 (mpumepst 1, 2 cp. 73 — 75), [TomoBuakuH cTp. 78 — 85 (mpumep 1 ctp. 83 — 84)
® JpoOb npaBuIbHAS.

Haxonum xoprn ypasrenns Z = 0. ITomyaaem npocroii kopens: Z; = 0.
Haxonum KopHU ypaBHEHUs (Z — 2i)2 =0: Z,3= 2i. IMomyyaem KpaTHbIC KOpHU: Z, = 2i u Z; = 2i.
@ Touxu z,=0mu Z,,= 21 ABIAIOTCSA 0COOBIMH TOUKAMH ()YHKIIHH f(Z) (B HUX f(Z) HE peTyJspHa).

® Pasnaraem f (Z) Ha dJIEMEHTapHBIE Ipoou:

-4 A B C A(z—2i) +Bz(z—2i)+Cz _ Alz® - 4zi —4)+ B(z? - 2zi)+ Cz
_—— = — 4+ _-|— = =
2(z-2i z z-2i (z-2i) 2(z-2i) 2(z-2i)
2% —4A=—4 5 A=1 v
7' —4iA-2iB+C=0 > -2B+C=4i
{

z>: A+B=1 > B=0 > C=4i

1 4i
f(2)=s4—H
@) z (z-2i)

@ Juis ynoOcTBa anbHEUIIHX BBHIKIAOK IPOU3BEICM 3aMeHy Z — 1-3i=Wuwm z=wW+1+3i:

f(W): 1 N 4i
w+1+3i (w+1+i)2

Konbua ammmmamoern f(W): wf<[L+i] = V12 +1% =2,
<[ <[L+3i| =12 +32 =10,
W >+10.
® Tpn 2 =1 nonyuaew |W =31, W] =07 +3% = 9.

T.o., packnaapiBath Apobu B psax Jlopana mo crenmensiMm W OyneM B KONbLE \/E < |W| <+~10, HCIIOJIb3YSl Pa3lIOXKEHUsS B PAX

Teinopa.
IIpu 3TOomM |1+ i| < |W| < |1+ 3i|.

1 1 1 1 & ool WY &)W
0 = . M /] =L
w+1+3i  1+3i 1. W 1+3iz( ) (1+3ij z i

(w+1+i) w '(1 1+|j w1 we | = v W w
W W v
& (1) 4in(L+i)"
- ; Wn+1
Ortger: B KOJIBIIE, KOTOpMY MPUHAJIEKUT TOYKa z=1 (\/E < |Z -1- 3i| < \/E )

i (z-1-3i)" +i(—1)”+l4in(1+i)”‘1

= (@+3)™ = (z-1-3)™
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2’ -4

Paznoxwurts B b J'[opaHa 10 CTCIICHAM (Z - 1 - 3') (byHKHI/IIO f (Z) = B KOJIBIIC, KOTOPOMY NPUHAJICIKUT TOYKA

2(z - 2i)

Z = 1. YkasaTp rpaHHIBI KOJIbLA CXOJUMOCTH.

e #” 1abynun, Cugopos ctp. 70 — 75 (upumepsi 1, 2 ctp. 73 — 75), [To0BUHKHH CTpP. 78 — 85 (mpumep 1 ctp. 83 — 84)
® Jpo6b npaBuIIbHASI.

Haxomm koprn ypasuenns Z = 0. ITomyuaem npocroii kopens: Z; = 0.
Haxomum KOpHH ypaBHEHHS (Z - 2i)2 =0: z,, = 2i . Tlonyyaem KkpaTHble KOPHI: Z, = 2inz,=2i.
@ Touxu Z, = On Z,; = 21 sBnAIOTCA 0COOBIMU TOUKAMH DYHKIMK f(Z) (B HUX f(Z) HE PeryJisipHa).

® Pasnaraem f (Z) Ha 3JICMEHTapHbIC IPOOH:

22-4 A B C A(z-2i) +Bz(z-2i)+Cz  Az* —4zi —4)+ B(z* - 27i)+ Cz
—:_+ -+ = =
2(z-2iY z z-2i (z-2i) 2(z-2i) 2(z -2if
2% —4A=—4 5 A=1 N
7': —4iA-2iB+C =0 >  =2iB+C=4i N
A

2. A+B=1 > B=0 > C=4i

1 4
f(2)=md—
) z (z-2i)

@ Jlns y06cTBa NaibHERIIMX BBIK/IAI0K IPOU3BeaeM 3ameny Z — | — 3i=Wum Z=W+1+3i:

f(W): 1 N 4
W+ 1+ 3i (W+1+i)2

Konbua anamaruasoctn f (W): W< [1+i] V1P +12 =42,
\/§<|vv|<|l+3i|=m=m,
w| >+/10.

® ipu 2 =1 nonysaem|W =31, [w = /0> +3> =9

T.o., packnaneiBaTh Opobu B psx Jlopana mo cremensiMm W OyneMm B KoJsblie \/5 < |W| <+/10, ucnonw3ys pasnoxkenus B psin

Teiinopa.
ITpu 3TOM |l + i| < |W| < |l + 3i|.

[ - R GV
WH1+3i  1+3i 14 W 1+3I20 (1+3|j nz_(;(1+3i n
1+3i
4 4 1 — 4 1 —4i| &, o140 4G, o (140
(2] =—. = = -1)| — = -1 — =
(W+1+|)2 : ( 1+|j W 1 lj w? {g( )( w j }m w? ;( ) ( w j
l+— w1 w
'
L& (=) 4in(1+i)™
Z; Wn+1
OtBer: B KOJITBIIE, KOTOpMY HPUHAMIEKUT TOYKA z=1 (\/E < |Z —1—3i| < \/E)

f(z):i( 1)"(z-1-3i)° i D)™ 4in(1+i)™

= (3™ = (z-1-3)™
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T xcos(1-2x)

dx
x> +4

HpI/IMCHHH TCOPUIO BBIYECTOB BBIYUCINUTL UHTEIPaAJl J.

&« 1llabynun, Cumopos ctp. 140 — 145 (npumepsi 6 ctp. 144), TTomosunkua ctp. 103 — 108 (npumep 3 crp. 107 — 108)
T x cos(1—2x)

“Xxcos(2x -1
® 3ameuas, uto | = > dx = IZ(—) dx,
s X' +4 s X +4
© Xei(2x 1)
JIIsL peH.ICHI/IH 3aa41 JO0CTAaTOYHO BBIYUCINUTH HeCO6CTBCHHLII>i I/IHTCI‘paH 2—4 dX
X° +

1 BOCITONIB30BAThCs (HOPMYIIOit

% xcos(1—-2x 2 xe'(2x)

s X +4 S X +4

i2z
e
@ I[J'IH TOro ‘ITO6BI MNPUMECHUTL TCOPEMY I(OHII/Il (6] BLI‘IeTaXZ, BBOJUM (byHKIII/IIO KOMILJIEKCHOI HepeMGHHOﬁ f (Z) = P 4 n
iZ + E

M CTPOMM KOHTYp, COCTOSIIM M3 OTpe3Ka BEIIeCTBEHHOH OCH [— R,R] u nomyokpyxknoctu Cp = {Z :|Z| =R,Imz > 0},

BoiOpaB R Tak, 4ToGbI Bce 0coOble TOUKH Z) (k =12,..., n) dysxmmn f (Z), JIeKaIIe B BEPXHEU MMOIYIIOCKOCTH, OKA3aIHCh

BHYTpPHU KOHTypa Tor,ua o Teopeme Komru o Beraerax

§ dZ—I(—PdX+J‘ dZ—ZMZresf )

YA
©, Iepexoaum k mpeneny npu R —> 00, Tak kak B Hamewm ciydae q)(Z) = (2—4Fecu MpaBUJIbHASL PAallMOHANIbHAS IPOOb U
"+
a=2>0,10 YCJIOBHS JIEMMBI )Kop,uaHa BBINOJIHEHEI U, CII€A0BATENILHO, hm I dZ =0.
CR

ITockosbKy MpaBast 4acTh B (2) He 3aBucuT oT R, umeem

T xe'™ —dx = 27zizn:res f(z) 3)
LY =i

i2z
ze'
rae Z, - ocoOble Toukn QYHKIMH f (Z) = (2_4F’ JIeXKale B BEPXHEH MOJYIIOCKOCTH.
Z° +

' Teopema (Komm o Bbruerax). [Tycts nana o6nacts G € C ¢ kycouno-riaxoii monoXHTENbHO OPHEHTHPOBAHHOM rpanuueii 1 .
Tb (pyHKIUSA IIPeZeIeHa U peryJsipHa H BCIOZY, 33 HCKJTFOUCHHEM KOHEYHOT'O YHCIIa H30JIMPOBAHHBIX BIX TOYEK
ITyc f onpenenena u pe ana G Bcrosly, 3a MCKITIOYEHHEM KOHEYHOTO YMCIIa H30JMPOBa 0co0 oue

a,,a,,...,4, € G (mpu >ToM umeetcs B BUAYy, uTO, eciu 0 € G, 0 00 = a,,) ¥ mycThb K TOMY e (DyHKIHs f menpepsiBHO

n
nponorskuMa Ha rpanmiy obmactn G . Toraa cipaseuiBa popmya L f (Z)dZ = 27ziz res f .
k=1 %

— 0 A
: Onpenenenne. [Tycts nzomiposannas ocobas Touka & € C ¢pynxmmm  : B p(a) —C, £ > 0. Iycts Ve Z{Z : |Z - a| = I’} -
TIOJIOKUTENEHO OPUEHTHPOBAHHAs OKPYKHOCTE, pruem ) < I' < p . Torza BbiueToM QyHKIMH f BrTouke @ HaswBaeTcs uncio

1
f=—r2¢ fl(z)dz.
resf=——§ (z)dz

3 Jlemma (Kopaan). ITycts (D(Z) - HempepbIBHAs (YHKIMS HA 3aMKHYTOM MHOXECTBE {Z R Z| = Ro > 0}. Ilycth uncio

A
a>0 n Cy ={Z| |Z| =R,Imz > 0}, R >R, - cemeiictBo momyokpyxknocteil B BepxHeil mnomymiockoctd. OGo3Ha4MM

g(R)imaxﬂQD(z)” Ze CR} mpu R > R, . Ecm lim E(R) =0,r0 %im jeiaZCD(Z)dZ =0

R—o0



Brrunciaenue HHTCIrpajia 1mo BCH.IGCTBGHHOIZ OCH C IOMOIIIBIO BBIYCTOB 2

Z I22 ZeIZZ .
@ Haxomum 0cobble TOUKH GbyHKIHN f < Kax Hymu (1-ro mopsiika) ee 3HamMeHaTens: Z = 21 u
(z +4f"  (z-2i)z+2ik
= —21. Takum o6pasom, Toukn Z = 2i u Z = =21 - nomoca®* 1-ro mopsiaxa (ITI1 — IpoCThIe MOMOCa).

®  Bouncnsem  Bhwer B npocrom  momoce  Z=2i  mo  Qopmyre  res f(Z) = lim(Z — 2i)f (Z) [omyyaem
z=2i 72

res £(2) = z7e'% _ 2iet e

2=2i ) (z+2i'|, ., (2-20" 2

® Brruncnsiem HecoGCTBEHHbI uHTerpai mo ¢popmyie (3):
—4-i

Xe2|x - - e
Lmdx = 27res f(z) - 2 5 me— .

@ Hcnone3ys ¢popmyiy (1), HAX0IUM UCKOMBIIT HHTETpal:

t xcos(1-2x) T xcos(2x—1) T xe!
| = [2E0 T2 gy = (22227 gy = &
J' N dx I 4 dx = Re J;O

—00 —00

m
o4

cos(—1)+isin(-1)) = =(cos1—isin1).

D

i . msinl
dx = Re—(cosl—isinl) =
x> +4 e“( ) e

OTBeT:

J~XC0s2(l—2x)dX _ 7r514n1
X°+4 e

J— o
* Onpeneaenne. Mzomuposannas ocobas touxka a € C dyuxmm f : B, (a) —> C uasbiBaetcs noocom, eciu CyecTByeT npeel

lim f(z)=oo.

Z—>a
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v 4 U_[a6YHI/IH, Cunopos ctp. 151 — 158 (upumep 11 crp. 151-152, npumep 12 crp. 153-154, mpumep 13 ctp. 154-156), [TonnoBuHKHUH,, cTp. 108 —
115 (mpumep 3 ctp. 111 — 114)

® Yro6s BerMECUTE STOT uHTerpai J ¢ MOMOIIBIO TEOPUH BBIYETOB, TPOJOIKAS MOABIHTErPAIbHYI0 QYHKIHMIO B KOMILIEKCHYIO

TUIOCKOCTh, MBI BBIHYXXJACHBI HMETH HEJI0 C MHOTO3HAYHOM q)yHKL[I/ICI‘/'I

perynapHsIX BetBeii B o6macti G=C\[-1,0], uTo npoBepsieTcs’.

@ BhiGepem Temeph peryiIspHyo BETBb KOPHs, KOTOpas B mpezene Ha BepxHem Oepery | paspesa mo orpesky [-1, 0] npurmmaer
4

3HaueHHsl apU(PMETHUECKOTO KOPHS 7

4

(2+1)

byHKIMN B obnactu C\[-1,0] Takyto, 4TO ee nmpeaen u3 BepXHel MOJIyIUIOCKOCTH B TOYKax X € (— 1,0) paBeH

(1)

%(4Ay arg(z)—4A7 (Z+1)) 5

9(z)=1—

—F€ _
(2 +1) @

peryIisipHas BETBb, COOTBETCTBYIOIIAs BBIICIIPUBEACHHOMY YCIIOBHIO (1).

OTMeTuM, 4TO IpelenabHOe 3HaYeHHe GYHKIMH ( M3 HIKHEH MOJYIUIOCKOCTH B TOYKax X € (— 1,0), T.e. Ha HwKHeM Gepery |~
paspesa o otpesky [1, 2], mpuauMaet no ¢popmyse (2) 3HaueHHE

- g(x+i0)e7(

87

i- g(x+i0e 7 3)

74 %(zmy arg(2)-4, (2+1))

(z+1)

B dopmyne (3) kKoHTyp ¥ HaunHaeTCs B TOUKE HA BEpXHEM Oepery paspe3a M OKaHUHMBACTCS B TOH K€ TOUKE Ha HIDKHEM Oepery

4.0-427)

g(x—i0) = ¢

paspesa.
©) [ycts € € (O, EJ . Paccmotpum B 06mactn G KOHTYp 7/, , MMEIOLIHI BUJ «TaHTEIN», T.€. COCTABIeHHbIH u3 oxpyxHocteil C ., u

ng paauyca £ W LIEHTpaMM B TOUKaX | U 2 COOTBETCTBEHHO, a Takxke AByX Geperos | : ul . Daspesa 1o oTpe3Ky [— 1+¢&,— 8] .

OpHeHTpreM HOHy‘IeHHHI‘/’I KOHTYP }/g TIOJIOKUTECIIBbHO 110 OTHOIICHHIO K OFpaHI/I‘IeHHOf/'I WM BHEITHEH YaCTH IIOCKOCTH.

Paccmorpum unTerpan J, i I f (Z)dZ , T]Ie f(Z)i%.

Ve

i
| 74 |;(4(pm+4A/Varg(z)f4(p02—4Ay(Z+1)+2ﬂk)
¥l

2 Teopema 2(§ 161I1) ITycts dynkims f B o6mactu G perymsipra, npaem | (Z) # 0, VZ € G . Yro6sl B 06mactu G cymecTBOBaIM BETBU

o

PEryJIIpHON (yHKITHH {\”/ f ( Z)}, HEOOXOMMO H JI0CTATOYHO, YTOObI TS JIF060T0 3aMKHYTOTO KycouHo-Taakoro koutypa ¥ € G

Hamwock nesioe uncio K. raxoe, uto A. arg f(Z) = (Zﬂn)ko :
y y y

3 g(x+i0)=5 Meg(&ﬂm%%rz;zk)zs (2_X)3 B (2_X)3ei2”' . (3%1 -3¢, —27zk)

(x-1) (x-1 V(x-1p 5

—27)-40)

4 g(x = iO)e7(4'( ’

=27 .




Brruucnenue HHTCIrpajia 1o BEIIIECTBEHHOM OCH C ITOMOIILIO BEIUETOB 2

ITo Teopeme 0 BEIYETAX’, C OHOI CTOPOHBI, U U3 (HOPMBI KOHTYpa ¥ . CJIDYTOH, IIOJIy4aeM PaBEHCTBA

J, = 27 rzglsf(z)+resf(z)J6= | +Ij +LM +J‘c2€ f(z)dz. @)

Z=00
I+
&

o 7 Y
@ Touka z =1 TIII (IT") — mpocroii momoc (MOJTFOC HEPBOro MOpPSIIKA), HOATOMY BBIYET® B 3TOI TOUKE paBeH

1 4z
res f(z)=1lim(z-1)f(z) = = e’
os £(2) = lim(z-1)f (2) L
Hnst Beramcnenust Beraeta ¢yskuuu f(z)B Touke Z =00 ( - YOT') paznoxum'! Ty ¢yHKmmio B psan JlopaHa B Koiblle
X
R < |Z| < (R >> l). Jlst 5TOrO BOCHONb3yeMcsi pasioxenueM f(Z) B Touke BemectsenHoit ocu R < X ¢ f (X ) = % =

H
|
AN
x| =
+
o
VR
x| =
N—
N—
ml
S|

Il

Otkyna noay4yaeM, 4YTO

, cnesoatenbHo res f (Z) =—C, =-€

Z=00

ko3dpunuent C_, npu — pasen C_;, =€
z

> Teopema (Kommn o Beruerax). [Tycrs mana o6nacts G € C ¢ kycouHo-Iakoii 0I0KHTEIbHO OPHEHTHPOBAHHOM Tpanuueit I .

Hycrs Gpynxuus f ompenenena u perynspua na G Bcroy, 3a MCK/TIOUEHMEM KOHEUHOTO YHCIIA H30IMPOBAHHBIX 0COOBIX TOUEK

a,,a,,...,a, €G (npusrom umeercs B Buzy, uto, eciiu 0 € G, 10 °© = @) 1 mycTb K ToMy ke Qynkuns  HenpepsiBHO
n
npojokuMa Ha rpanuiy obnactu G . Torna cipasemmBa Gpopmyna .[r f (Z)dZ = ZMZ res f .
a
k=1 K

% OcobbiMu Toukamn dyHkimn f sBIsIOTC: Z = 00, HyIH 3HameHarens: Z = 0, 0co6bie TOUKH YHcIuTeNs: &, 0coOble TOUKH
3HameHaress: I (B G!!!)

— o
7 Onpenenenne. M3omuposannas ocobas touka d € C pynxumun f 1 B, (a) — C naswiBaetcs noocom, eciu CymecTByeT npesen

lim f(z)=oo.

Z—a

— o A
¥ Onpenenenne. Iycth u3omuposanHas ocobas Touka d € C pynximu f : B p(a) —C, p >0 .Iycrs y, Z{Z : |Z = a| = I‘} -
TIOJI0KUTENLHO OPHEHTHPOBAHHAs OKPYKHOCTB, ipudeM O < I' < o . Torma Beraerom dyrkuun f B Touke A HaseiBaeTcs wmcio
1
resf =—¢ f(z)dz.
a 27 7

o A
® Ilnst Berancienus ( (O) GepeM KOHTYP }/ ¢ HAa4alloM B TOUKe, Jexaueii Ha BepxaeM 6epery paspesa |, u konuom B touke Z =0

— o
10 Onpenenenne. M3zomposanHas ocobas Touka d € C ¢ynximm T : B, (a) —> C naseiBaercs ycmpanumoii 0co60ii moukoii, ecim

cymecTByeT KoHeunslit npenen lim f (Z) eC.
Z—a

1 rgs f= C_,,rae C_, - kodhuueHT pa3noxenus QyHKIIK f B psn Jlopana ¢ neHTpoOM B KOHEUHOI Touke A MpH ; .

12 Teopema (exmucreennoctn). [Tycrs dyuxmms f : G — C perymspua B o6mactu G < C. TycTs cyliecTByeT MOCIeI0BATENLHOCTD
Pa3IMYHBIX TOYEK {Zn } < G, cxonamascs k HekoTopoit Touke & € G u raxas, uro f (Zn) =0 VYne N . Torma f (Z) =0 na

obiactu G.
13 _
rgs f = —C_,,rae C_; - ko3 uiuenT pasnoxeHust GpyHKIIn f B psanx Jlopana c HeHTpOM B GECKOHEUHOCTH.
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47 i4rx
Taxim obpasom, J, = 27zi[rzgls f(z)+ res f(z)|- 27{ [ _e_7} - 2;&{7_

V16

® Ouennm unrerpas no okpysxuoctsm C_, . = {Z :|Z + 1| = 8} uC,), = {Z :|Z| = 8}:

3
U j ”‘9 L o< Ae’— 0.
—l—g—l &
27 84 1 11
f(z)dz| < —— ——dp< Bg7 ———0
ché. (Z)Z .[7 (8+1) e—1 4 €

® B cuiry (bopMyn (Hu3) nonyqaeM BBIPKEHUSI:

frioen-

—l+¢ X+1 X
_isz _'L”OS
[f()r - | 9&=i0)g, _ jMe v O sl
s 0-¢ x—1 0-¢ x—1 “l+e

@ epexons B popmyite (4) k npexeny pu € —> 0, momydyaem paseHcTBO:

1 _l4z _isz
27&{ —l}e To=l1-e 7 |J,
J16
idr idr
7
T.€.7Z'|: ! —1} —J,J_%

OTBeT:

87

—ef7j f(z)dz .

-
IS
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g(Z) - peryispHas BeTBb MHOTO3HAuyHOM (YHKIHMH B IUIOCKOCTM C pa3pe3oM [0 KpUBOH

y = {Z :|Z| =1,Imz> 0} Takasg, 4To g(O) =—1. Iycrs f(Z) =————— Haiitu reSf u Berumcours unTerpan

o0

e H_[aﬁyHI/IH, Cunopos ctp. 81 — 119 (upumep 9 ctp. 110-111, mpumep 12 ctp. 103-115), [TonoBunkus, ctp. 108 — 115 (npumep 4 crp. 114 —
115)

. . { / 2
® TIpeskie BCETO CileMyeT IPOBEPUTD, UTO B 3aaHHON 00JIACTH JIEHCTBUTENBHO CYIIECTBYIOT PeryspHble BeTBr GyHkmuu W1 —Z }1.

Ota GyHKIUS AOMyCKaeT BbIIEIEHHE PEryJIsapHbIX BeTBel B o061actu G=C\ )/, uTo j1€erko TIpoBepseTCs”.

@ Bribepem Teneps perynslpHy}o BETBb KOPHsI, KOTOPasl YIOBJIETBOPSET yCIOBHIO { (0) =-1:
[ o1 +Pgr +27K) l((p + gy +27K) L ®, + Q, + 27Zk
g(()) ‘1 02‘82 01+ P02 :ez 01 P02 :_1:e|”+|2ﬂ|’T'e. ( 01 ;2 j:7Z'+27Z'|.
I7r+ A , arg(1+2iz)+A, arg(1- 2iz))
9(z)=i-2 "> : (1)
peryisipHasl BETBb, COOTBETCTBYIONIAS BHIICIIPUBEJCHHOMY YCIIOBHIO ( (0) =-1.

©, Jst Berumcnenus Boraera Gyukimu f(z2)B Touke Z = 00 ( - YOT?) paznoxum 1y dynkimio B psaa Jlopana B komsie R < |Z| < 0

X

(R >> 1). Jlnst 3TOrO BOCHONB3yeMcs pasnoxkenneM f(z) B Touke Bemectennoit ocu R < X @ f (X ) ==

(9(x)-3)°

X X )
2
i+~ (O+;r) ] —” 1 . 3
- Xx2[e"> X ‘1 2 _ X2 I_W(_')_Y
1 1

. m _ \/(14- Z)(l— Z) _ \/1+ Z\/l— . \/mez ¢01+A arg(1+2iz )+2 7k, ) |1_ | 2¢02+A arg(1-2iz )+27k, ) _

i . .
‘1 _, P ‘ez(¢01+¢oz +A, arg(1+2iz+A, arg(1-2iz )+27k )

2 Teopema 2(§ 1611) ITycts dynkims f B o6mactu G perymspra, npaem | (Z) # 0, VZ € G . Yro6sl B 06mactu G cymecTBOBaIM BETBU

o

peryﬂﬂpﬂoﬁ (I)yHKIII/II/I {«\n[ f ‘ Z i}, H€06X0,HI/IMO Hu 10CTAaTO4YHO, YTOOBI JUJIsL JIF000r0 3dMKHYTOI'O KYCOYHO-TJIaIKOT'O KOHTYpa ]/ € G

Hanwock nesioe uncio K. raxoe, uto A. arg f(Z) = (27Zﬂ)ko :
y y y

— (3]
3 Onpenenenne. M3zonnpopanHas ocobas Touka a € C dynximm f:B, (a) —> C uaspiBaetcs ycmpanumoii 0co60ii mouxoit, ecnu

cymecTByeT KoHeunblit npeaen lim f (Z) eC.
Z—>a
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1

ITo Teopeme eauncTBeHHOCTH' MMeeM: | (Z) =——+ O(—j . Otkysia nomyuaewm, uro kodbduument C_; npu — pasen C_ | = —1,
YA z yA

resf( )=—c_ =1 5

CJIEA0BaTCIbHO

z

(9(z)-3)"

OcoOBIMU TOUKAMU SBJISIOTCSA: Z = 00,
0COOBbI€ TOUKH YUCITUTENS: J,

@ Haxomum ocoObie Touku | (Z) =

HyJIM 3HAMEHATENs: Z = Zx/Ei ,
9(2)-3=069(z2)=3 > g*(2)=9 & l—z2 =96 22 =-8 o 7=42/2i:

° 2:2\/§i, g(Z\/E|): ‘1_(2\/_I) |;;+ (a+(27- a)): 1+4.2ei7z+%2n =\/§ei2” 3
2= 242, g-242)= 1~ (-242i e

— 3 — He MOAXOAWT,
0CcO0BIE TOUKHU 3HAMeHaTels: J.

1
Bue koHTYpa } = { |Z| E 5 <argz< 271'} Haxomsres: Z =00 - YOT,

|7r+ 1 n 4 ] 2em+50 _ \/§ei” _

Z= 2\/5i -IT* (mosoc 2-ro mopsiaka)’:

0%(z)=1-2> > 29(z)9'(2) =2z > g'(2)= 25(22) = —) >g (2\/_) f;/\/__ll) Z\fi ’

, z 1 7, A=y 1 2v2i2v2i 1(. 4.2\ 1(17) 17
70=(gig) g g7 @ )3 ()Y 5
- 2(g(a)-3)0e), . 5 - 26-322 -

7=2+/2i 3

2=2+/2i 7=242i
. 2
2 2_\/5' +(3-3)— 171__ 2@ £0
3 27 9
® Hurerpan | = § f (Z)dZ , MOKHO BBIYMCIMTS 110 popmyne | = —27&( re}_ f (Z)+ res f (Z)) 7
7=2~/2i =00

l2=2

* Teopema (equncreennoctn). [lycts pyrxmus f : G — C perynapna B o6mactu G < C. TTycts cymecTByeT N0C/IEI0BATENBHOCTD

Pa3THMYHBIX TOUEK {Zn } c G, cxomsmasicst k HekoTopoii Touke d € G u taxas, uro f (Zn) =0 Vne N . Torma f (Z) =0 ma
06nacm G.
res f= _1»Tae C_; - ko3 duuenT pasnoKeHus QyHKIHI f B psan Jlopana ¢ neHTpOM B GECKOHEUHOCTH.

PR o
¢ Onpeneaenne. Mzonupopaunnas ocodas touxka a € C dyuxmmm f : B, (a) —> C nasbiBaeTcs nosocom, ecivi CyuecTByeT npeen

lim f(z)=oo0.

Z—a

7 Teopema (Komm o Bbiuerax). ITycts nana o6macts G € C ¢ kycouHo-ri1ajkoil MOJN0KUTEIBHO OPHEHTHPOBAHHOM TpaHuuei 1 .
Mycts dyuxrms f onpemenena m perynspua ma G Bcrofy, 3a MCKITIOYEHMEM KOHEYHOTO YHMCITA M30THPOBAHHBIX OCOOBIX TOUEK

a,,a,,...,4, € G (upu sToM mMeercs B Bumy, uTo, eciu 00 € G, To © = a,) ¥ mycTb K TOMy ke (DYHKIUS f menpepriBHO

n
MIPOAOJDKUMA Ha TPAHUITY OOIACTH G . Torma cripaBeuiuBa hopmyiia J;_ f (Z)dZ = 27z1'Zres f.
A
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® Touka z= 2\/5 i (momoc  2-ro

zfze\/SEif(z):ziz«ﬂ(zll) (( -2 f ())

Kpome Toro, res f=c ° rme C
2=2+2i

3
- I

MopsAKa),  MOITOMY  BBIYET B O9TOM  TOUKE  paBeH

- ko3 dumment paznoxenns ¢pyukimu f B psang JlopaHa ¢ LEHTPOM B KOHEUHOH TOUKe

2:/2i Hpn —.
z
Paccmorpum Touky Z = 0+ 1y = 22i+iv. f (Zﬁi + iv): 2\2i +iv _
(o(2v2i +iv)-3f
242i +iv ) 242i +iv 242i +iv )
2 3 -
[\/‘1— 2\/_|+|v) ‘ Eidics ﬂ”—B] (m o _3J [\/1+4 2+42v+vie” —3)
22i +iv ) 22 +iv i
2 2
(fov eyt -3) w wr, v }
3 1+——v+——1
242 +iv

. 22i +iv _

) 2 o2 Vv 1162 ’

it ) R 9(v+_vz+o(vz)
209 Vo T2l T2 9

_ (2\/5+v)

22 )(. 9 v 9 22 ’ ﬂ v o]

9(9v] (1+2\/§18_2\/§ < v+o(v)J 95V [1 ) 9\/—V o(v )}
(2\/5 +v) _ 9(2\/5 +v)

TR
9 4429 9 4

] e (e B (e

8V 182
182. 1 9

8(|v) i siv o)

42 Dli =
8v? 8v+8v+o( )]I

ITo Teopeme eIMHCTBEHHOCTH MMEEM: f(Z\/Ei + W)=— 18\/5 i+ 1-91

(l). Otkyza monydaem, 4to koddduiuent C
8w 8 w
1
npu — pased C_; =
w

—1, cnenosarensro |res f (Z) =C,=-1|

7=

® Oxonuarensho E— 27&(;’?\5@ f (Z)-l— I;SS f (Z)) = -2 (l - 1) E

— o A
¥ Onpenenenne. ITycts u3omposanHas ocobas Touka d € C ¢pynxuun f Bp(a) —C, p>0.0ycms y, {Z |Z a| = I‘}

TIOJI0KUTENLHO OPHEHTHPOBAHHAs OKPYKHOCTB, ipudeM O < I' < o . Torma Beraerom dynkuun f B Touke A HaseiBaeTcs "mCIO

1
f=—>¢ fl(z)dz.
resf=—4 (z)dz

1
’ rgs f = C_,,rae C_; - koapduuueHT pasnoxeHus QyHKINH f B psix Jlopana ¢ neHTPOM B KOHEUHOI TOUKe

a mpm —.
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