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N 2
Haiitu Bce ocoOpie ToukH QyHKIMN f (Z) e , ompenenuTth ux tum. OTBeT

000CHOBATh.

6 1llabynun, Cumopos ctp. 64 — 70 (mpumepsi 9 - 13 crp. 68 — 72), [TomOBUHKHH cTp. 85 — 95 (mpumepsr 1 - 4 ctp. 91 — 93)

z
® f(Z) = 4 ( ;, rae QyHKIus l//(Z) perymspHa npu Bcex Z . [loaTromy ocoOple TOYKH (PYHKITUH f(Z) OTIPEeNIeNSIOTS 0COOBIMHU
w\Z

TOYKaMH (YHKIHN (0(2) U HYJIIMU 3HaMeHaTess i/ (Z)

T
KaH}_'[I/I,HaTI)I B 0COOBIE TOUKU: Z = — - HYJIb 3HAMCHATECJIS1 apryMEHTa 3KCIIOHCHTHI,

Z = —1 - Hynb 3HaMeHAaTeNsA apryMEHTa CHHYCa B YUCIIHUTENE,
T

Z= E +27K, K =%1,£2,... - nymm 3HamenaTens,

Z =00,

T T
@ IokaxeM, UTO TOUKa Z = — SBIAETCS YCTPAHUMOI 0co00il TOuKoit' s dyHKIH f(Z): nposesieM 3ameny [ = Z —5. Torna

t?sin’t-sin L t*.sin
t+ 741 —+1 tro(t) Y
2 esmz%: 2 e( j _

(eost -1 (1 wofe))

CiieioBarenspHo, |Z = % - YOT| msa f(Z).

©) [MoxaskeM, uto Touka Z = —1 sBiseTCS CyIIECTBEHHO 0coGoii® s GbyHKIMN (D(Z):
1 . L 1 . . .
mycthb z, = —1+— , torma limz, = -1, a limsin| —— |=sin——=sin(27)=0, T.e. lim f(z,)=0;
24 [ [ ZI + L [
2

1 . o
mycCTb Tenepp Z,, = —1+——— ,Toraa limz, =-1,a limsin
T m—o m—oo
2 + 27m

1 ) 1 (7
= sin————— =sin| — + 2z2m |=1,
z, +1 [;z+ 1 j 2

2 2am

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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) (— 1- ij cos”(~1)- sin(;[ + 27sz e{m%lzj

Te. lim f(z, )= #0.
m—>e0 " (sin(— 1)— 1)2
Crenosarensho, |Z = —1 - COT| s (Z)
T
® Paccmorpum Toukn Z =-—+27K, K =+ 1,£2,... , B KOTOPbIX Hy/IH 3HAMEHATENS COBIAJAIOT C HyIAMH YHCIUTENS QYHKLUH
T
f (Z) IIpoussenem 3aMeHy: t=z-—-27K. Toraa f (t)=
Vs ) 1 2
(t+27k)’ cos’ (t ot 27zkj -sin| ——— cos[t+§+27zkj
T N £ 7
t+ 5 + 27K +1 tazk

- . e =
(sin[t + % + 27zk) - l]

(t+ 27K sin®(t + 27K )- cos| ——— +0(1)

27K + % +1 (—sin(HZﬂk)jz
_ e t+27K
(cos(t +27k)—1)°
(t+27k) sin(t)-cos| ——— +o(1) (2K)t cos| — 1 +o(1)|+oft?)
27K + 2 +1 (—sin(t))z 27k + 5 41 [—t+0(t2))2
2 e t27k ) _ _ 2 e 27k+0(1)
(cos(t)— 1)2 t2 ?
[1 —+0(t3)—1]
2
(27K )’t? - cos lﬂ +o(1) |+oft?) (27k)* - cos lﬂ +0(1) [+oft)
27K + —+1 27K ——
2 e("(l))z == 2 e°(1) >0 - momocH’
Y oft) ol
4 4

2-ro nopsiKa.

T
Touku |Z = > + 27K, k = +1,£2,... - nomocst 2-ro nopsakal st dyuxiun | (Z)

@ |Z=00 - wmemsommpoBammas ocobas Touka] (HOT)?, T.k. B m0GOHl ee OKPECTHOCTH €CTh MOIIOCH 2-T0  IOpsKa

T
Z="—+27K, K=%1,£2,... (TouKa HAKOIICHHS TIOIIOCOB).

JE— o
} Onpenesenue. V3zomipoBanHas ocobast Touka a € C byHKIN f:B ) (a) — C nasbiBaercs norocom, ecnu CYILIECTBYET Ipeae
lim f(z)=oo0.
Z—a

p— o
4 Onpenenenue. [Tycts pyHKINSA f ompenenena n perynspHa B mpoKosioToii okpectHocTH Toukn A € C | 1.e. ma MuOKecTBe B ) (a),

£ >0 . Torna Touxy 8 Ha3bIBAIOT U30AUPOEAHHOI 0CODOI MOUKOIL (00HO3HAUHO20 XapaKmepa) GyHKUuU f.
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: 22% +iz+5
Pasnoxuts B psix Jlopana o creneHsm (Z +2+ 2I) ¢dyHKIHIO f (Z) = ﬁ B KOJIBIIE, KOTOPOMY IPUHAIEKUT
Z—)lI

touka Z = |+ 1. Ykasarh rpaHuIIbI K0JIbI[a CXOMUMOCTH.

6 1labynnn, Cugopos ctp. 70 — 75 (mpumepst 1, 2 ctp. 73 — 75), [T0OBUHKHH CTp. 78 — 85 (mpumep 1 ctp. 83 — 84)
® JpoOb npaBuIIbHAS.

Haxomum kopHu ypastenns Z° =0 Z,, = 0. Homnyuaem kpatusie kopun: 2, =0 n 2, =0.
Haxomum kopuu ypasrenus Z — 51 = 0. ITomyuaem npoctoii kopens: Z, = 5i.
@ Touxku Z,,= Ouz,= 51 sBasoTCS 0COOBIME TOUKAMHU (DYHKITHH f(Z) (8 mux f (Z) HE peryispHa).

® Pasnaraem f (Z) Ha 3JIeMEHTapHBIE IPOOH:

22 +iz+5 A B C _ Az(z-5i)+B(z-5i)+CZ’

S
2’(z-51)) z 2% z-5i 2°(z-5i)
2. ~5iB=5 L B=— i
—5I
z': —5iIA+B =i >  A=0 N
7°: A+C=2 > C=2
i 2
f(z)=—+ .
) 2 7-5i

@ Jnsg ynoOGcTBa JampHEWIINX BRIKIAI0K IPOU3BeeM 3aMeny Z + 242i=Wum Z=W—-2-2i:

i 2
f(W):(W—Z—Zi)2+W—2—7i

Kouiblia aHATUTHYHOCTH f(W): |W| < |2+2i| =4/22 +27 = \/g = 2\/5,
242 < <[2+7i] =22 +7% =453,
W > /53

3 +3% =

@Hpn Z =1+1 nomyuaem w=23+3i,

T.o., packnansiBate qpodu B pan Jlopana mo cremensm W Oyaem B Komblie 2\/5 < |W| < 4/53, ucnonesys pasnoxeHus B psn

Tetnopa.

IIpu 5TOoM |2+ 2i| < |W| < |2+ 7i|.

!

i i 1 i 1 i | &(2+2i) i & (2+2i
o — - . - @ | — - -—95SN'n -
(w—2-2i) W’ 242i) W' _2+2 w’ Z;‘( w J 221 wznz_;[ J
== w22 W
_iin(2+2l)
= Wn+1
2 2 1 -2 & = —wh
e —_2_7 :_ _ - Z( j :Z n+1
w-2-T7i 2-T71 1— w 2+7|n0 2+7i s 2+7|
247
Orser: B KOIIBIIE, KOTOpMY [PUHAIEKUT TOUKa Z=1+i (2\/5 < |Z +2+ 2i| < \/5 )

f(2)= il n(2+2i)"" +i (z+2+2i)

S(z+2+20) = (7)™
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zdz .

HpI/IMeHﬂ}I TCOPUIO BBIYETOB BHIYUCIUTh UHTETPAT

21 (7 - 32)(1 +cos3z)

&« 1llabynun, Cumopos ctp. 134 — 138 (npumepsr 11 - 15 crp. 134 — 137), [TomoBuakuH cTp. 95 — 102 (npumep 1 crp. 101 — 102)
z

7 —3z)1+cos3z)

OcoOBIMHU TOYKAMU SIBJISIFOTCS: 0COOBIE TOUKH YHUCTHTENS: J,

® Haxomum ocobbie Toukn | (Z) = (

T
HYJIM 3HAMCHATECJIA: lI=— 5

T 27K
(cos3z=—-1=3z, =7 +27k =) z, =3t k=ELEL. I

(morock! 2-ro nopsiaka)”
0CcOo0OBIe TOUKH 3HaMeHaTes: .

Z =00 - HOT.

T
BHyTpu koHTYpa ) = {Z : |Z - 1| = I}HaXOI[I/ITCSIZ Z= ? - IT? (momroc 3-ro nopsika).

20z MO’KHO BBIYMCIHTS 10 popmyne | = 27zires f (2)4
(7 -3z)1+cos3z)’ PR EAEE

3

@ WnTerpan
|z-1]=1

T
® s HaxokmeHus BhrdeTa’ QyHKIMA f(Z) B TOUKE Z = 3 pasnoxum® 5Ty QyHKIMIO B psix JlopaHa B KOMbIe

T
7 —

0< <& (&<<1). Monyuaem:

' Tlo ymonmuanmio HanpassieHue 06X0/1a CUMTAETCS MOIOKHTETBHBIM — IPOTHB YaCOBOH CTPEIIKH.

J— o
2 Onpeneaenne. Mzomuposannas ocodas touxka d € C dyuxmm f : B, (a) —> C uasbiBaetcs noocom, eciu CymecTByeT npeel

lim f(z)=oo0.

0. d(1+cos3z)

2
) 0.2 d (1+3cos3z)|
3 dz

V4
) dz?

3 (1+c0s3zlZ =(—3sin3z)|Z =(—9c0532)|2:1 =1#0
3

7=

Wy

s
7=—
3
4 Teopema (Kommu o Bbiverax). Iycts gana o6macts G € Cec KYCOYHO-TJIAJIKOH MOJIOKUTENILHO OPUEHTUPOBAHHOM rpanuueil I .
Iycts dynxmms [ ompenenena m perymspra ma G Bcrofy, 3a HCKIIOUEHHEM KOHEUHOTO UMCIIA M30JIMPOBAHHBIX OCOOBIX TOUEK

a,,a,,...,4, € G (npu sTOoM MMeercs B Buay, uTo, eciu 0 € G, To © = @,) ¥ IycTb K TOMY e (QyHKUUS f HENPEPBIBHO

n
MPOJIOJDKMMA Ha MPaHUIly 00J1acTh G . Torma cnpaBeiuBa popmylia J-r f (Z)dZ = 2721'Zres f.
k=1

— o A
> Onpenesenne. Ilycts usonupoannas ocobas Touka a € C dynxuun f : Bp(a) —C, p>0.Iycem p, Z{Z : |Z —a| = r} -

TIOJIOKUTENBHO OPUEHTHPOBAHHAS OKPY*kHOCTh, TpruueM 0 < I < p. Torma Bbruerom Gymkuuu f B Touke @ HaspiBaeTcs wmciO

res f = L f(z)dz.
a 27 7
1

6 rgs f = C_,,rae C, - kosdpduument paznokenns dpyukuun B psn Jopana ¢ HeHTPOM B KOHEYHOM TOUKe 8 TpH — .
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z z 2= % * % W % i ‘;"
fz)- (7 —3z)1+cos3z) S (7 ) | 7 ) —w(1 - cos3w)
3 E_Z (1+cos3z) W=z—§ 3(—w{1+cos3[3+Wj
_r 1 7 1 A _r_1
_ ow 3 _ ow 3 _ 9w 3 _ 9w 3 _
(1-cos3w) Gw)f  (3w)’ . ow? 81w’ 5 ow? (| ow? ;
1= - 1-
: (1 a oy ofw )] 2 24 () 2 12 ofw’)
2 2 ,
- T 5 2 2
81w’ 27w’ ——[ 2z 2 ]1+3W e +o(w3) B S —L+o(w).
(1 3w ol )j glw’ 27w’ 4 | 4 8w’ 27w’ 54w 18
Orxyna nomydaem, yto ko3dduuuent C_; nmpu — pasen C_; = — i, clIeqoBaTeIbHO I'ES f(Z) =C, = —1.
Z 54 =" 54

3
@ 110 Teopeme Komu o Beruerax

2-
| =2xires f(z) = 27&[—1} 71
z 54

==
3

zdz 0
OrtBerT: = —

21 (72'—32)(1+COS3Z) 27
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HpI/IMCHHH TCOPUIO BBIYECTOB BBIYUCINUTL UHTEIPaAJl J.

—00

&« 1labyuun, Cumopos ctp. 140 — 145 (npumepsi 6 ctp. 144), TTomosunkmH cTp. 103 — 108 (npumep 3 crp. 107 — 108)

J‘Xsm!l \/_X’ __J‘Xsm!\/_X 1!

® 3ameuas, uto | =

i 2x% +1 2x% +1
Xei(x/fx—l)
JIIsL peH.ICHI/ISI 3aa41 JO0CTAaTOYHO BBIYUCINUTH HCCO6CTBCHHLII>1 I/IHTeI‘paH 2— dX
s 2X7+1
1 BOCITONIB30BAThCS (HOPMYIIOit
Xsm!l \/_Xi xe i(v2x-1)
—dx. (D
2x? +1 2x +1
7 ei\/Ez
@ J1st TOro 4TOOBI IPUMEHUTH TEOPEMY Komm' o BI)I‘IeTaXZ, BBOJIUM (DYHKITMIO KOMIUIEKCHOH IepeMeHHOI f (Z) = m
77+

M CTPOMM KOHTYp, COCTOSIIMI M3 OTpe3Ka BEIIECTBEHHOH OCH [— R,R] u nonyokpyxknoctu Cp = {Z :|Z| =R,Imz > 0},

BbIOpaB R Tak, uro0bl BCe 0coOble ToUKH Z) (k =12,..., n) dysxmmn | (Z), JIeKAIIKe B BEPXHEU MOJIyIIIOCKOCTH, OKa3alHuCh

BHYTpH KoHTypa. Toraa no reopeme Komu o Beryetax

R Xeiﬁx L
f(z)dz = —d f(z)dz =2 f(z).
i (z)dz Lm x+C{ (z)dz mkzz}zr:ezf (z) 2)

z
©, Tepexoaum k mpegeny mpu R —> 00, Tak Kak B HallleM ciydae (D(Z) = Wecu MIpaBUIbHAS pallMOHAJbHASA OpOOb U
2" +

o =~/2 >0, 1o ycnosus nemmbr JKopaHa® BHIIONHEHBI H, ClIeI0BaTeIbHO, lim f(Z)dZ =0.
R
Cr

HOCKOHBKy npasas yacTh B (2) He 3aBucut oT R , umeem

dx =27z ) res f 3)
j i2x +1 E ZZ %

Zeix/fz
riae Z, - ocobble TOYKH QYHKIHN f(Z): 716 , JISKaIIre B BEPXHEH IMOIYIIIOCKOCTH.

-+

' 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
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iv2z Zeiﬁz
@ Haxomum ocobble Toukn (hyHKINH f ( ) (2 1 )—} - - Kak HyJH (1-ro mopsizka) ee 3HaMEHATENS:
7°+ [ | ;

i i [
Z=—wu Z=———".Takum obpasom, Toukn Z = —— u Z = ——— - nomtoca’ 1-ro mopsiaka (ITIT — mpocThie momoca).
V2 V2 V2 V2

I
I=—= Z—>

i : i
® Bounciasem  Bbhiuer B npoctoM nomoce Z=—= 1o ¢opmyie res f( )— lim|z—— f(Z). ITonygyaem
2 R G

i
iv/2z —=¢€ —1-i
res f (Z) R = V2 ¢

% 2[2+J5je‘ - 2(2J5Je‘ 4

2

® Briuncnsem HecoGeTBEH DI unTerpai no gopmyie (3):
i(V2x-1) —1-i ; ;
< xe' . . € ; /i . 7 .
————dx=2ares f(z)=27n— = —e"' = —(cos(—1)+isin(—1)) = —(cos1—isinl).
Jo2xP +1 Zz% ) 4  2e Ze( =) 1) 2e( )

2

@ Ucnonp3ys popmyay (1), HaX0aUM UCKOMBI HHTETPA:

I _JM __J'MM J'XE(\F“)d B i .y mceosl

X = —Im—(cosl— I s1n1)

- e 2x% +1 i 2x% +1 2e 2e
Xsm!l \/_X) mcosl
oreer: [@ 2x% +1 2

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

lim f(z)=oo0.

Z—>a
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é#” labynunn, Cunopos ctp. 151 — 158 (upumep 11 crp. 151-152, mpumep 12 crp. 153-154, mpumep 13 crp. 154-156), [TonoBunkum, ctp. 108 —
115 (upumep 3 ctp. 111 — 114)

® YT0ObI BEIYHCINUTE ITOT HUHTETpaJl J C NMMOMOIIBIO TEOPUH BBIUCTOB, MPOAOJLKAA IMOABIHTCTPAJIBHYIO (l)yHKLII/IIO B KOMIIJICKCHYIO

. . 3 4
IIOCKOCTb, Mbl BBIHYXK/ICHBI MMETh J€NO C MHOTO3HAYHON (yHKImenr W/ Z (1— Z) ' Dra QyHKUMA NONyCKaeT BbIIEICHHUE
perymspHsIX BetBeii B o6mactn G=C\[0, 1], uto mpoepsiercs’.

@) BriGepem Ternephb peryispHylo BETBb KOpHs, KOTOpas B Tpesiesie Ha BepxHeMm Gepery | " paspesa o orpesky [0, 1] nppuaHMaeT

7143 4 > o
sHavenus apudmernyeckoro kopus A/ X (1 —X) >0, T.e. 0603Haunm yepes { peryIApHYIO BETBH MHOTO3HAYHOM (yHKIMH

W Z (1 - Z)4 } B o6nactu C\[0,1] Takyro, 4TO €e Npeae] U3 U3 BepXHEH MOIYIUIOCKOCTH B Toukax X € (0,1), T.€. Ha BEPXHEM
6epery | * paspesa o otpe3ky [0, 1] paBeH
g(x+i0) = x*(1-x)* >0. (1)

g(z) _ \/237‘37 34, arg(z)+4A, (1-2)) - o

peryIisipHas BETBb, COOTBETCTBYIOIIAs BBIICIPUBEACHHOMY YCIIOBHIO (1).

Ot1MeruM, 4TO HpeenbHoe 3HaueHue GyHKuuu § W3 HKHEH MOJYIJIOCKOCTH B TOUKax X € (0,1), T.C. Ha HIDKHEM Oepery 1~
paspesa o oTpesKy [-2, -1], npuauMaeT mo GopmyJe (2) 3HaueHuUe
67

g(x _ iO) _ o[l (1 B X)4‘e7(3Ayarg(Z)+4A7(l—Z)) (X N |0)e7 (327+40), _ g(x N i0)97 3)

B ¢opmyne (3) koHTYp ¥ HauMHaeTcs B TOUKE HA BEpXHEM Oepery paspe3a U OKaHUMBACTCS B TOH jk€ TOUKE Ha HIDKHEM Oepery

paspesa.
©) Ilycts € € (0, Ej . PaccmoTpum B 061act G KOHTYp Y/, , MMEIOLINI BUJI «TAaHTENN», T.€. COCTAaBIECHHBIA N3 OKPYKHOCTEH Cog u

C,. pamuyca & u uentpamu B Toukax 0 1 1 COOTBETCTBEHHO, a Taxxke AByX 6eperos | ; u | paspesa no orpesky [+ g,l—- 8].

OpHeHTpreM HOHy‘IGHHLIﬁ KOHTYP 7/5 TIOJIOKUTECJIIbHO 11O OTHOIICHHUIO K OI‘paHH‘{eHHOﬁ MM BHEIIIHEH YaCTH INIOCKOCTH.

Paccmorpum uHTerpan J, i j f (Z)dZ rne f (z)i z+1

; ’ (z-2)g(z)

ITo TeopeMe o BEIYETAX, C OJHOI CTOPOHBI, M U3 (POPMBI KOHTYpa » CJIDYTOH, II0OJIy4aeM PaBEHCTBA

2 (1-2) =7 ‘23 (1- 2)4‘e;(3“’01*3% are(2 )+ +40, (1-2)s27k)

* Teopema 2(§1611) [ycts dynxuus f B o6mactu G perynspHa, npuem | (Z) # 0, VZ € G . Yro6sl B 06mactu G cyliecTBOBaIM BETBU

o

PeTYISIPHOHN (PYHKITHH {\”/ f ‘ YA )}, HEOOXOMMO H JIOCTATOYHO, YTOOBI JUTS JIFOG0T0 3aMKHYTOTO KyCOYHO-Taakoro koutypa ¥ € G

Hanwiock nesoe uncio K. taxoe, uto A. arg f(Z) = (27zn)ka :
y y y

S g(x+i0) = ‘(x+2) (x+1)(e5(
(4(001 + @y, +27ij

41 ++pp +27K) \/

=sll(x+2) (x + lje‘”

=s/l(x+2)* (x+1j e re.

=27

(3-0+4-(-27))

4 i g(x+ |O)e7

> Teopema (Kommu o Beruerax). Ilycrs mana o6nacts G € C ¢ kycouHo-Iakoii 010KHTEIbHO OPHEHTHPOBAHHOM Tpanuueil I .
Hycts Gpynxupst | ompenenena u perymspua na G Bcroy, 3a HCKTIOUEHHEM KOHEYHOTO YHCIIA H30TMPOBAHHBIX 0COOBIX TOUEK



Brruucnenue HHTCrpajia 1no BeIHeCTBCHHOﬁ OCH C IOMOIIIBIO BBIYCTOB 2

J, = 2qilres f(z)+r ngf(z)Jz% j +J +I +I : )

z=2

@ Touxa z = 2 TIII (IT") — npocToii momoc (HOMOC TEPBOTO MO SI7IKa), TI09TOMY BBIYET" B 9TOH TOUKE paBeH
p p p y p
4z
res f(z):hm(z—2)f(z): 9_ _

=2 752 9(2) ‘23(1 2)‘ (30+4( 7)) - (/2_3

Jlnst Borumcienns Bbidera dyHkumm f(z)B Touke Z =00 ( - YOT'®) pasmoxum'' sty dyskimmio B psix Jlopana B Koible

R <|Z| <o (R >> 1). Jlns sTOoro BocmoNB3yeMcs  pasnoskeHmeM f(Z) B Touke BemecTenHoii ocu R < X :

- ) i3]

SR e
X X

) ) R e (=) E R

1 Bz v
[Y + O[ije 7 Tlo TeopeMe eIMHCTBEHHOCTH'® HMeeM: f(Z) =—e 7 +0|— |. Orkyaa nonyyaem, 4To Ko3)HIHEHT
z

YA
iz i4z
C_, mpu — pasen C, =€ 7 , clleqi0BaTeNbHO T€S f(Z) =—C,=—e""
Z Z=00
a,,a,,...,a, €G (npusrom umeercs B Buzy, uto, eciiun 0 € G, 10 0 = @, ) 1 mycTb K ToMy ke Qynkuns  HenpepsiBHO

n
MPOOJDKUMA Ha TPAHUILY 00JIACTH G . Torma cnpaBeiuBa popmyia J;_ f (Z)dZ = 27[iz res f .
a

% 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 ¢ynxumun f 1 B, (a) — C naswiBaetcs noocom, eciu CymecTByeT npesen

lim f(z)=oo.

Z—>a

— o A
¥ Onpenenenne. IycTh u3oupoanHas 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 BepxHeM 6epery paspesa | , u konuom B touke Z =0

— o
10 Onpenenenne. M3zomuposannas ocobas Touka d € C ¢ymximm T : B, (a) —> C naseiBaercs ycmpanumoii 0co60ii moukoii, ecim

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

! rgs f= C_,,rae C_, - kodhuueHT pa3noxenus QyHKINK f B psn Jlopana ¢ neHTpOM B KOHEUHOI Touke A MpH ; .

12 Teopema (exmucreennoctn). [Tycrs dyuxmms f : G — C perymspua B o6mactn G < C. TycTs cymiecTByeT MOCIeI0BATENFHOCTD
Pa3IMYHBIX TOYEK {Zn } < G, cxonpamascs k Hekotopoii Touke & € G u raxas, uro f (Zn) =0 VYne N . Torma f (Z) =0 na

o6nacm G.
res f = _1»Tae C_; - ko3 puimenT pasnoxeHus GpyHKIAn f B psanx Jlopana c nenTpoM B GECKOHEUHOCTH.
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iz

: |37 = | 3 —
Taxim obpasom, J, = 2m[rgzs f(z)+res f(z)|= = 24 —e7 | =27 —1le 7’

2=0 1/2_3

® O1eHUM HHTETPabI 110 OKPYKHOCTAM Cog = {Z :|Z| = 8} 5 C1 = {Z :|Z —1| = 8}:

2z 4
J. f(Z)dZ < e+l . ! 6d¢£ Aé‘;—T)O,
Coa 0733(1—3)4 -2 ‘
l+e+1 1 2
\/1+g —(1-g)t l-¢-2

® B cury popmyi (1) u (3) momyyaem BbIpaKEeHUS:

X +1 1 Y x+1 1
f(z)dz = —- dx = . dx 4,
Jreke - | o) I g 6
o 1 X+1 1 LI x4l 1
If(z)dz = I X+ = —I — dx = —e ’ — - dx =
I l-¢ g(X—IO) (X 2 O+e g(x+|0)67 (X_Z) O+¢ g(X+|O) (X_Z)

i6r

—e_TJ- f(z)dz.

)
I;

@ Iepexons B hopmyne (4) k mpeaeny npu & —> 0, monyuaem paBencTBo:
3 4z _i6z 8z
27{ —1}7 =|l-e 7 J={1-e7 J,
7 /23

e }H g e

2i ’ .4 .4

72[1 - 3}

1 7

OTBeT: J. x+1 . ! dx = \/g
0

Y (1l=x)" x=2 sin4—ﬂ-
7
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1 .

—+1Z

ITycrs h(Z) - peryispHas BeTBb MHOro3HauHoi Qymkmuu < Ln 1 B IJIOCKOCTH C pa3pe3oM IO KpUBOU
A

y = {Z :|Z| =1, —377[ <argz< O} U [%, i} takas, 4ro Im h(OO) = —%. Haiitu h(O) M BBIYMCIMTH HMHTErpan

h(z)

J= ¢ —~dz.

‘ §1 sh® z :
"2

&6 1labynun, Cumopos ctp. 81 — 119 (mpumep 8 ctp. 108-110, mpumep 10 crp. 111-113, mpumep 11 ctp. 113-116), TTomoBuHKHH,, cTp. 108 — 115
® [Ipexxge Bcero clemyer MPOBEPHTH, YTO B 3aJaHHOH 00JAacTH ACWCTBUTENIHHO CYMISCTBYIOT PETYJSpHBIE BETBU (DYHKIHH
1 .
—+1z

Ln ' Dra QyHKIMA 1OMyCKAET BBLICICHHE PEryIpHBIX BeTBel B 06mactn G=C\ ¥ , 4TO JIETKO npoepseTcs’.

@ BriGepeM Terephb peryispHyro BETBb KOPHs, KOTOpasi yAOBIETBOPSET YCI0B1I0 1m h(OO) = —% :
| -
—+1Z 1 ju
h(z) = In — |+ '(%1 —pp tA, arg(§+ Izj—Ay arg(l-2)+ 27z|j — Imh(0) =@, — @y, + 27 = 5
|
—+1Z ju 1
h(z):ln21 +i(—5+Ay arg(§+izj—A7 arg(l—z)j - (1)
A

V4
peryisapHas BETBb, COOTBCTCTBYIOIAS BBIILICIIPUBEACHHOMY YCJIOBUIO Im h(OO) =——.

—i0
©) h(o)zln%_”(_%_%_ﬂj _ —ln2—i27z|

' Ln2 = Ln(l+izj—Ln(l—Z)=
1-z 2
ln%+iz +i[¢)01 +A, arg(%+izj+27zli—ln|1— z|—i(¢02 +A, arg(l- 7)+27K, ) =
1 .
—+iz
In

1 + i((om —pp tA, arg(%+ iZj—Ay arg(l-z)+ 27z1J
—Z

* Teopema 2(§ 1611) ITycts dynkims f B o6mactu G perymnspra, npuem | (Z) # 0, VZ € G . Yro6s B 06mactu G cylecTBOBAIM BETBH

o

PeryISIPHON (PyHKITHH {\”/ f iZ )}, HEOOXOMMO H JI0CTATOYHO, YTOOBI JUTs JIF0G0T0 3aMKHYTOTO KyCOYHO-Taakoro koutypa ¥ € G

Hanwtock nesoe gucno K. takoe, uro A. arg f(Z) = (27ZI1)|(D :
y y v
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h(z)
sh®z
Oco0bIMHU TOYKaMu sBistOTCs: Z = 00 - HOT,

@ Haxoaum oco6bie Touku | (Z) =

0cobble TOUKH uncnurens: &,
; 3
uysu 3Hamenarens: Z = 17K, K = 0,2 1,£2,... - IT? (momocst 3-ro nopska)’

shizk =i sin’ k =0, (sh°z)|  =3sh? =0,
2=ink z=ink
(sh3 Z)N = (3sh2 Zch Z)' = (6shZch2 Z+3sh’ ZL—'ﬂk =0,
2=ink 2=ink -
(sh3 Z)"‘Z:iﬂk = (6sh2ch2 Z+3sh’ Z), L =

(6ch®z+12sh* zchz +9sh* zchz) =6 %0

zZ=I
0COOBIE TOUKH 3HaMeHaTens: .

RY/4 .
BHyTpH KOHTypa ¥ = {Z :|Z| =1, Y <argz< 0} U |:5, I} naxomures: Z =0 - IT.

® Hurerpan J = § L3Z)dz , MOYKHO BBIYUCIIHTS 110 hopmyJie J = 2721(1’68 h(}Z) J4.
M . sh =0 sh

h(z) . 1 d? h(z
® Touka z=0 -11° (0JIr0C 3-r0 TOpSIIKA), TIO3TOMY BEIYET® B 3TOi TOUKE paBeH I'ES ( ) = lim 7’ ( ) .®

=0sh®z =0 (3-1)dz? " sh’z
h(z
Kpome Toro, reg, h(3 ) =C_ ® rme C_, - xo3pduuMeHT pas3noxkeHus QyHKUIUH h(3 ) B psaa JlopaHa ¢ LEHTPOM B KOHEYHOMH
z=0'§ z S
1
touke Z =0 npu —.
1 .
—+1Z 1 1 —l w (
h(z) = Ln21 = LnE+Ln(E+i22) Ln(l-z) = Ln— +Z ZT +i27K ®.
-7 k=1

JR— o
3 Onpenenenne. M3omupoBanHas ocobas Touka d € C ¢byHKIMN f:B p (a) —> C nazsiBaetcs RnOJIIOCOM, €CJIN CYIICCTBYCT IIpeACT
lim f(z)=oo0.

Z—a

* Teopema (Komm o Bbrderax). ITycts nana obmacte G € C ¢ KycOuHO-I/IaKOM OTOKHUTENBHO OPUEHTHPOBAHHOM rpanuueii I .

HyCTb beHKI_II/IH f OIpeAciiICHa U PEryJiipHa Ha G BCIOAY, 3a HCKIIIOUCHHUEM KOHEYHOI'0 4YHCJIa U30JIMPOBAHHBIX 0COOBIX TOYEK

a,,a,,...,4, € G (npu sToM mMeercs B Bumy, uTo, ecmu 00 € G, T0 0 = 8,) ¥ mycTb K TOMy ke (DYHKIUS f menpepriBHO
n

nponomkuma Ha rpanuity odnactu G . Torma cnpasenmuba gopmyna Ir f (Z)dZ = ZMZreS f.
k=1

— 0 A
> Onpenenenne. [Tycts nzomuposannas ocobas Touka a € C pynxmm f : B, (a) —-C, £ > 0. Iycts Ve Z{Z ; |Z - a| = r} -

T0JI0XKUTENBHO OPMEHTUPOBAHHAs OKPYKHOCTh, ipudeM () < I' < o . Torna BeraeToM QyHKIMH f BrTouke @ HaswBaeTcs uncio

1
f=—2¢ f(z)dz.
res i i (z)dz

res f = C_,,rae C_; - ko3 duiueHT pa3noxenus QyHKIUHI f B psn Jlopana ¢ meHTpOM B KOHEUHOI Touke @ HpH — .
a

iz
7 MHOro3HauHbie hyHKIHH Ln(— 2) , Ln(l — Ej u Ln(l - Z) TAKIKE UMEIOT PETYJIAPHBIE BETBH.

® Tonosunkuu §9 npumep 4: (Z) = 11‘1|Z| +iarg z,arg Ze (— 7[,7[). h, (1 + Z) = i(— l)n_1 2
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Tx. h(0) = —In2-i27,10 h(z) =-In2- I27r+z( lk)kl iT) _

k=1 k=1
2 3
z

T SR N PSRC B I 0T (5
=—In2-i27+i2z 2(|22) +3(|22) FIE o(z?)
——1n2—i27z+(1+i2)z+%(l+4)22+%(l—8i)z3+o(z3)—

——In2-i2z+(1+i2)z +§z2 +%(1—8i)z3 +o(z?).

3
1 1 1 -3 ovol)
3, 3 3 3 :_3__+0(1)
sh”z 73 72 z 7 2z
z+5 1o(z*)|  2|1+% +0(?)
3! 6
1 5 1 : h(z)
Orkyna mnomywaeMm, uyro kodpdumment C_, mpu — paseH C_ | = 5—5(— In2-i27z ) CJIeI0BATENILHO reg e =
z 2=0 g
é+lln2+i7r.
2 2

® Oxonuarenho IE2M[I‘GSM) = 27zi(§+%ln2 + iﬁj =27+ i72'(5 +In 2)

=0 gh* 7
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