Oco0ble TOUYKH OJTHO3HAYHOI'O XapaKTepa 1
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z%sin? z -sin

esin%

Haiitn Bce ocoGble Touku pyHxmun | (Z) = , OlpeaenuTh ux Tuil. OTBeT 000CHOBATH.

&6 1llabynun, Cumopos ctp. 64 — 70 (mpumepsi 9 - 13 ctp. 68 — 72), [T0MOBUHKHH cTp. 85 — 95 (mpumepsr 1 - 4 ctp. 91 — 93)

o\Z
® f(Z) = ( ), rae QyHKIus l//(Z) perymspHa npu Bcex Z . [loaTtomy ocoOple TOYKH (PYHKITUH f(Z) OTIPEeNIeNSIOTS 0COOBIMU
w\Z

TOYKaMH (YHKIHN (0(2) M HYJIsMU 3HaMEHaTels |/ (Z)

KaH,III/II[aTBI B 0COOBIE TOUKU: Z = 0 - HyJIb 3HAMCHATECJII apTyMEHTa SKCIIOHCHTHI,

T
Z = — - HyIb 3HAMEHATels apryMEeHTa CHHYCa B YHCIIHUTENE,
2=27K,K=%1,£2,... - nynu3HameHarens,
Z =00,

@ Iokaxem, uto Touka Z = () sBseTcs yeTpaHuMoil 0co6oii Toukoit' s pyskmuu (Z):

1

ZZ(Z+O(22))2-sin—i- 7 2
=22 ey (ol sin = 2o
e p—

T
T .2
2 ” e —)—46s1n—.
z—0

2 2 B 4
(1—22+0(z3)—1j Z4+°(ZS) g
Ciie1oBaTeNnpHoO, IS f(Z).

T
© IToxaxkem, 4TO TOUKa Z = E SABJISAETCS CYIIECTBEHHO 0CO00#H” sl (YHKIIHH (D(Z):

1+o(1)

f(z)=

1 . .. . . .
nycts Z, = Z+— ,Torma limz, = 1, a limsin =sin =sm(27z|):0, r.e. lim f(zl): 0;
2 2 >0 2 [ ; _z 1 >0
' 2 24
T 1 ) T . 1 ) 1 (7
mycTh Temeps Z, =-—+-———— , Toraa lim Z, =—,a limsin| ———— |= sin———=sin| — + 2zm =1, T.c.
T m—o0 2 m—>w T 2
—+27m Z,—
2 2 1
—+27m

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



Oco0ble TOUYKH OJTHO3HAYHOI'O XapaKTepa 2

T
CnenoBarenbHo, |Z = 3 - COT| pst f(Z).

©) Pacemorpum toukn Z = 27K, K =+ 1,%£2,... , B KOTOpBIX HYJIH 3HAMEHATENIs COBIAMAIOT C HY/ISAMH UnCIuTeNs QyHKIHH | (Z)
I[IpousBenem 3aMeHy: t=z-27k. Torma
. 1 . 1
(272k)2t2 sy ——— + 0(1) + 0(t3) (27zk)2t2 sin| ————+ 0(1) + 0(t3)
ok — = [ t+o(t? j 27K — z to(t)
- 2 27k+0(1) ) 2 ( 27k )_
f(t)= e = e =
o) Erole)
-——+ o(t ) 4
2 . 1
(27K )’ sin| ——— +0o(1) | +o(t)
27k -~
t2 2 e°(” — >00 - [OMIOCH 2-T0 MOPSJIKA.
— +olt’
o)
Touku ‘ Z=27K, k =+1,£2,... - nomocs 2-ro HOpH,I[KaI st pysxmmn (Z)
@ |Z =00 - HeH30JIMpOBaHHas ocobas TquaI (HOT)*, T.x. B mo0oil ee OKPECTHOCTH €CTh MOIIOCHI 2-TO TOpSIKa

Z=27K, K=%1,£2,... (TouKka HAKOIUICHNS TONIOCOB).

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

lim f(z)=oo.

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.



Paznoxenue B psn Jlopana 1
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P-2iz+6

PaznoxuTs B psix Jlopana 1o creneHsM (Z -2- i) dysxmmo | (Z) = B KOJIbLIE, KOTOPOMY IPHHAIJICKHUT TOUKA

2°(z +3i)

Z = 5+ 1. Yka3aTh rpaHuIIbI KOJIbIA CXOAUMOCTH.

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 + 31 = 0. [omyuaem npoctoii kopens: Z, = —3i .
@ Touxku Z,,= Ouz,= =31 sBIsIOTCA OCOOBIMU TOUKAMH ()YHKIIHH f(Z) (8 mux f (Z) HE peryispHa).

® Pasnaraem f (Z) Ha 3JIeMEHTapHBIE IPOOH:

*-2iz+6 A B C  Az(z+3i)+B(z+3i)+Cz’

—_—— = —+—+ =
2°(z+31)  z 2 z+3i 2% (z +3i)
2°:3iB=6 L B=2-1jix
|
z': 3iIA+B =-2i > A=0 N
72’ A+C =1 5> C=1
-2i 1
flz)= + ,
(2) 77 z+3i
@ Jnsg ynoOcTBa JampHEWIINX BRIKIAI0K IPOU3BEIEM 3aMeHy Z — 2—i=Wwm Z=W+2+1i:
- 2i 1
f(w)= —~+ .
(W+2+i) W+ 2 +4i

Kombua amammmsmocrn f(W): W< |=2—i[ =22 + 1> =45,
V5 << |-2—4i| =27 +4* =20 =245,
w| > 245 .

L45)

T.o., packnaneiBath Apobu B psa Jlopana mo crenensm W OyzneMm B Koiblie \/g < |W| < 2\/§ , HCIOJB3Ys Pa3IOKEHHs B Pl

® Ipu Z =5+ nonyuaem |W =3

Teiinopa.

Tpu stom |2 +i] < W] <[2 + 4i| .

- 2i 2 2i 1 :
o 2|_2 _ 22|_ 1 I o2 Z (2+|j _
(W+2+i) w [1+2+|j w2+ | . .

ZSee(2) - sl

n=

—_

1 1 1 1 & S ow Y & (=1)w
- - Z(—l) [—J - Lﬂl
+2+4 244 W 244 2+ 4i (2 +4i)
2+4i
OtBeT: B KOJIbLIE, KOTOPMY IPUHAIJIEKHT TOYKa Z=5+Ii (\/g < |Z -2— i| < 2\/§ )

f(2)= i 2m(2+|)” : +i(—1)”(z—2—i)”

s )n+1 pr (2 + 4| )n+1
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z-1
[IpumeHsist TEOPHUIO BBIYETOB BHIYMCIUTL UHTETPAI § ——dz".

jz+14i1=2 (2 +1)sin 1
Z

e #” 1labynun, Cugopos ctp. 134 — 138 (npumepsr 11 - 15 crp. 134 — 137), [TonoBuHKKH cTp. 95 — 102 (mpumep 1 crp. 101 — 102)
z-1

©) Haxomum ocoObie Touku | (Z) = I
(Z + l)sin —
YA

OcoOBIMU TOYKAMU SABJISIOTCSA: Z = OO,
0COOBIe TOUKH YUCITUTENS: J,
HyJIH 3HaMeHarens: Z = —1 ,

.1 1 1
sin—=0—=kre | 2, =—, k=21,+2,...,
z Z, 7K
ocobbie Touku 3Hamenatens: Z = (0 - HOT.
BHyTpu KOHTYpa ) = {Z : |Z +1+ i| = 2}H8.XO)1HTCHI Zz=0 -HOT,

Z = —1 - TIII (IT") (mpocToii momoc — nomoc 1-ro nopsxa)’

Z, =L - TII1, T.x. |Zk+l+i|:
7K

< %+2 <Al+3<2

BHE: Z =0 - YOT?.

z-1 .
dz , moxwuo BEramcnTs M0 hopmyne | = 27z res f (Z) .

=00

@ Uurerpan | =
|z+1+i]=2 (Z + l)sin —
z

©) Jlnst HAXOKIEHMs BbIYETa’ (yHKIHH f(Z) B TOuKke Z =00 pa3nokuM’ 3Ty pyHKumio B psn Jlopana B Kombme R < |Z| <o

(R >> l). INomyuaem:

! Ilo YMOJIYaHUIO HAlIPpABJICHUC 06x0aa CUHUTACTCA MOJIOKUTCIIBHBIM — IIPOTUB YacoBOi CTPCJIKU.

J— o
? Onpenenenne. Mzonupopannas ocobas touka a € C dyuxmmm f : B, (a) — C naswiBaeTcs nosocom, eciu CymecTByeT npesen

lim f(z)=oo.

Z—a
J— o
* Onpenenenne. Vzommposannas ocobas touka a € C dynxmn T 1B, (a) —> C uaswiBaercs yempanumoii ocoboii mouxoii, ecnu
cymecTByeT KoHeuHsli npeaen lim f (Z) eC.
Z—a

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 K& (QyHKUHS 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 usonuposannas ocobas Touka a € C dynxuun f : Bp(a) —C, p>0.Iycems 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 dyukuun f B psn Jopana ¢ HeHTPOM B KOHEYHOH TOUKe 8 TpH — .



Brrunciaenue KOHTYPHOI'O MHTCTpaJia € IOMOLIBIO BHIYCTOB

b b

1 - -
(Z+1)sm— (1+ljsin1 1+l 1_1 +0i
z z z Nz 3z z*
1

2 1 1 1 2 1 1
Z-2+4—+0 - || l+—F5+0 — ||=Z-2+—+—+0 —|.
z z 6z 4 z 6z z
1 1 3 13,
Orxyna nomydaeM, 9to kodddumuent C_; npu — pasen C_| = 2+—= Z , cnenoparensHo res f (Z) =—C_ = —Z .
Z Z=0
@ 110 teopeMme Ko o Beryerax
| = 27ires f(z) = —2xi By Ba
2= 6 3
Oreer: z-1 7 dz = 13
jeivi2 (7 4 1)sin - 3
Z

Tres f = —C_,,rae C_; - ko3hUIUEenT pa3noxkeHus QyHKIUK f B pan Jlopana ¢ neHTpOM B GECKOHEUHOCTH.
00
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T xcos(2 - x)

> dx
4x° +1

HpI/IMCHHH TCOPUIO BBIYECTOB BBIYUCINUTL UHTEIPaAJl J-

—00

&« 1llabynun, Cumopos ctp. 140 — 145 (npumepsi 6 ctp. 144), TTomosunkua ctp. 103 — 108 (npumep 3 crp. 107 — 108)
]9 xcos(2 - x) dx ]'i xcos(x —2)

® 3ameuas, uto | = > > dx,
o 4xT+1 4x° +1

© Xei(x—z)

JIIsL peH.[eHI/Iﬂ 3aa4 J0CTAaTOYHO BBIYUCINUTH HeCO6CTBeHHBII>i HHTeraH 2— dX
2 AxT+1

1 BOCIIOJIB30BaThCs (hOPMYIIOit

| - oj3Xcos(2—x T )

Jax? +1 Jax? +1

iz
ze
@ I[J'IH TOro ‘ITO6BI MNPUMECHUTL TCOPEMY I(OHII/Il (6] BLI‘IeTaXZ, BBOJUM (byHKIII/IIO KOMILJIEKCHOI HepeMGHHOﬁ f (Z) = 4 2 1 -
i "+ E

M CTPOMM KOHTYp, COCTOSIIMI 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

BHYTpH KoHTYypa. Toraa no teopeme Korn o Beraetax

XelX
§f(z)dz:j — dx+j z)dz —ZMZresf @)
] Jaxt 1k e,

©, Iepexonum k mpeneny mpu R —> 00, Tak kak B Hamem cydae (I)(Z) = €CTh IPaBWIbHAS PallMOHAIBHAS Ipo0b U

2 i2
4z + 1k
o =1> 0, 1o ycnoBust memmbl JKopana® BEIONHEHBI U, cliefoBaTenbHO, lim J. f (Z)dZ =0.

R
—>00 CR
ITockosbKy mpaBast 4acTh B (2) He 3aBucHT oT R, umeem

XeIX
j 5 —dx = ZMZ res f 3)
,J4X +1 E =7,
Zeiz
rae Z, - ocobble Toukn Gynxunn f (Z) = m, JIeKAIIME B BEPXHEH MOIYIUIOCKOCTH.

' 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 BCIHeCTBeHHOﬁ OCH C IOMOIIIBIO BBIYCTOB

iz

ze ze

@ HaxonuM ocoOble TOYKH (QYHKIHMH f( ) (4 1 k'z = - - Kkak HymH (1-ro mopsmgka) ee 3HAMEHATENS:
" + [ i)
4(2 - j(z + je'z

iz

i
Z=—

-1 -1
> uzZ= ? . Takum ob6pazom, Toukn Z =

|
5 ui= ? - nomoca* 1-ro nopska (ITI1 — mpocThie momoca).

[ . i
®  Bounciasem  Bhuer B IPOCTOM  IIOJIFOCE Z= 5 no ¢opmyie  TIeS f(Z) =1lim| z —E f(Z). ITonyuaem
1

7=— 25!
2 2
.1

. ‘ ! e 2 -2

e e

res f(z) = -2

= 4(2 + Ijeiz
2

(i), 8
_ 4(2 je'z
2
® Brruncnsiem HecoGCTBEHHbI uHTerpai mo ¢popmyne (3):

!
2

iz
e 2

7 20 m ..
Ii4x +1E dX—27z1resf() 27 g :me —T(COS( )+ISln(—2))—F(cos2—|sm2)

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

_ fxcos(2-x) . txcos(x-2) . Txel? 7 ..\ 7sin2
| = _J;)de —:[Owdx = e:[omdx = Rem(COSZ—ISIHZ)— 4\/5
T xcos(2-x) _ msin2
OTBeT: j i 1 dx = o

J— o
4 Onpenenenne. M3omupoBanHas ocobas Touka d € C byHKIMH f:B P (a) —> C naspiBaercs ROJII0COM, CCITH CYIIECTBYET IPEALCIT
lim f(z)=oo.

Z—>a



Brruucnenue HHTCIrpajia 1o BEIIIECTBEHHOM OCH C ITOMOIILIO BEIUETOB 1
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é#” Ilabynun, Cunopos crp. 151 — 158 (upumep 11 crp. 151-152, mpumep 12 ctp. 153-154, mpumep 13 crp. 154-156), [TonoBunkun, ctp. 108 —
115 (mpumep 3 ctp. 111 — 114)

® YToOBl BEIYHCIHTE 3TOT HUHTErpaJl \J C MOMOIIBKO TEOPUH BBLIUCTOB, NPOAOJIKAA IMOABIHTCTPAJIbHYIO (byHKHI/IIO B KOMILJICKCHYIO

IUTOCKOCTh, MBI BBIHYKAEHBI MMETh JEJ0 C MHOTO3HAYHOH (DyHKIMEH '. Dra (QyHKUMS [OMyCKAeT BHLICICHHE

peryspHbIX BeTBeil B 061acti G=C\[1,2], uTo mpoBepseTcs”.

@ BhiGepem Temeph PerylspHyio BETBb KOPHS, KOTopas B Tpexene Ha BepxHeM Oepery | paspesa mo orpesky [1, 2] npuamMaer

(2-x)

~———2>0, Xe [1,2], T.e. 0003HauMM uepe3 (§ peryasipHyI0 BETBb MHOTO3HAYHOM

(=1

B obmactu C\[1,2] Takyro, 4TO €€ Ipees U3 BepXHeH MOMyMIOCKOCTH B TOUKax X € (1,2) paBeH

3HauYeHHsl apU(PMETHUECKOr0 KOPHS 3

>0. (1)

27| L6a,ae(2-2)34,(2-1))
|

peryisapHas BETBb, COOTBCTCTBYIOIIAS BBIILICIIPUBECACHHOMY YCJIIOBUIO (1)

w

OTMeTuM, 9TO IpeneibHOe 3HaueHne GYHKUMH § W3 HIKHEW MOJYIUIOCKOCTH B TOYKax X € (1,2), T.e. Ha HIKHeM Oepery |~
paspesa 1o otpe3ky [ 1, 2], mpuauMaeT no ¢popmye (2) 3HauCHHE

. i i67
= 2—X)| 104, are(2-2)-3a, (-1) .\ +(30-327) N e
g(x—i0) = s ue5 = g(x+i0)e? ‘= g(x+ioe ° 3)

(x=1y

B dopmyne (3) KOHTyp ) HauMHaeTCs B TOUKE Ha BEpXHEM Oepery pa3pes3a U OKaHYMBAeTCd B TOHM e TOUKE Ha HIDKHEM Oepery

paspesa.

1
©, Ilycts € € (O,E . PaccmoTpum B o6nactu G KOHTYp  J/, , MMEIOIIHI BUJ «TaHTENN», T.€. COCTAaBIECHHBIA U3 OKPYKHOCTEH Clé, u

C,, pamuyca & u uentpamu B TouKax 1 u 2 COOTBETCTBEHHO, a TaKke ABYX Oeperos | : u | paspesa mo orpesky [1 +&,2- 5].

OpHeHTpreM HOHy‘IeHHLIﬁ KOHTYP 7/8 MOJIOKHUTCIIBHO IO OTHOIICHUIO K OFpaHquHHOﬁ KM BHEIIHEH YaCTH IJIOCKOCTH.

2 g(z)

PaccmoTpum unTerpai J . i I f (Z)dZ ,rae f (Z)=—.
z

Ve

? Teopema 2(§ 1611) ITycts dynkims f B o6mactu G perymspra, mpaem | (Z) # 0, VZ € G . Yro6s B 06mactu G cymecTBOBAIN BETBH

o

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

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

=3 =3

x-1y |-y ° 5

( - )3 eé(3¢01*3¢02+2”k)_ (2— X)3 (2— X)3 eiz,ﬂ Te (3(001 _3(002 +2ﬂk) _ 27Z| )

3-0)

* yu g(x + iO)eg(}(_Z”)_



Brruucnenue HHTCIrpajia 1no BeIHeCTBeHHOﬁ OCH C IOMOIIIBIO BBIYCTOB 2

ITo Teopeme 0 BBIYETAX ", C OJHOI CTOPOHBI, U U3 HOPMBI KOHTYpaA ¥ . C JAPYTOM, MOoJIy4aeM paBeHCTBa

J, = 27zi[rzt:a§ f(z)+r

z_

+ + f(z)dz. 4
J: J‘ Clr CZ» ( ) ( )
@ Touxka Z =0 III (I1") — mpocroii nomoc’ (nomoc nepBoro nopﬂzu(a), H03TOMy BBIUET® B 9TOIl TOUKE paBeH

res f(z) = lim(z - 0)1f (2) -

Jlnst BerumcieHns Bbraeta Qyukimu f(Z)B Touke Z =00 ( - YOT') pasnoxum'' sty dynxumio B psa Jlopana B Koiblie
g(x)
X

R < |Z| <o (R >> 1). Jlst 9TOrO BOCTIOIB3yeMcs pasioxkeHneM f(z) B Touke BemectBennoit ocn R < X @ f (X ) =

3

i3z
=i5 1—3 1+i+oi e’
1 X X X X
X
| 2 1 1)) B 1 1 I))s 1(, 31 1)) -2
= —3 1——+—+0(—) e’ = — 1——+o(—j e s = 1———+o( je >
X X X X X X X X 5 X X

1 Bz 1 1 -~
(—+O[YJJE 5. To Teopeme €/IMHCTBEHHOCTH '~ MMEeM: f(Z)z —+o0[—|le °. OTkyma mosyyaeMm, 4YTO

i3z Bz

5, cmenoBartensho res f (Z) =—C,=-¢€

Z=00

ko3dpunuent C_; npu — pasen C_;, =€
z

> Teopema (Kommu o Beruerax). [Tycrs mana o6nacts G € C ¢ kycouHo-IaKoii 0I0KHTEIbHO OPHEHTHPOBAHHOM Tpanueit I .
[MycTb dyHKIMS f OIIpe/ie/ieHa U PETyJIApHa Ha G BCIO/y, 32 MCKJIFOYCHUEM KOHEYHOT'O YHCiIa U30JMPOBAHHBIX 0COOBIX TOUEK

a,,a,,...,a, €G (npusrom nmeercs B Buzy, uto, eciin 00 € G, 10 0 = @, ) 1 mycTh K ToMy ke Qynkuus  HempepsiBHO
n
npojokuMa Ha rpanuiy obnactu G . Torna cipasemsa Gopmyna .[r f (Z)dZ = ZMZ res f .

% OcobbiMu Toukamn dyHKkiuE f sBIsIOTCS: Z = 00, HyIH 3HameHarens: Z = 0, 0co6bie TOUKH YHcIuTeNs: &, 0co0ble TOUKH
sHameHaress: I (B_G!!!)

— o
7 Onpenenenne. M3omuposannas ocobas touka d € C ¢ynxmum f 1 B, (a) — C naswiBaeTcs no0com, eciu CymecTByeT npesen

lim f(z)=oo.

Z—a

— o A
¥ Onpenenenne. IycTh u3oupoanHas ocobas Touka d € C ¢pynximm f : B p(a) —C, p >0 . Iycrs y, Z{Z : |Z = a| = I‘} -

TIOJI0KUTENHLHO OPHEHTHPOBAHHAs OKPYKHOCTB, iprdeM O < I' < o . Torma Beraerom dyrkuun f B Touke A HaswiBaeTcs "mCio

Vr

1
resf =—¢ f(z)dz.
2 27
® Ilnst Brancienus ( (O) GepeM KOHTYp ¥ C HayalloM B TOHKe, Jiexkalllel Ha BepxHeM Oepery paspesa | : , ¥ KoHIoM B Touke Z = ()

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

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

! rgs f = C_,,rae C_, - kodhuIueHT pa3noxenus QyHKINK f B psn Jlopana ¢ nenTpoM B KOHeuHo#t Touke A TpH — .

12 Teopema (exmucreennoctn). ITycrs dyuxmms f : G — C perymspua B o6mactu G < C. TlycTs cymiecTByeT MOCIeI0BaTEIHOCTD
Pa3IMYHBIX TOYEK {Zn } < G, cxonamascs k HekoTopoii Touke & € G u raxas, uro f (Zn) =0 Vne N . Torma f (Z) =0 Ha
o6nacm G.

res f =—C,,rne C_, - koodpduument pasnoxenus Gyuxkunn f B psan Jopana ¢ uentpom B GeckoHeuHOCTH.
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i3z |377
Taknm o6pasom, J, =2m[resf J 2m{\/_e S —e 5} 27z|[\/_

® OLeHUM UHTErpabl 10 OKPYKHOCTIM CLS = {Z :|Z —1| = 8} 51 ng = {Z Z|Z —2| = 8}:

27 3 2
[ o< TR aps as 0

o\ e (-¢) o
[l z
jcu_f(z)dzs js TR -(2_8)gd¢s B-&5 ———0

® B cuity ¢opmyn (1) u (3) noydaem BeIpaKeHUsL:

2 e-x) 1
flz)dz = -—dx,
l‘[ () 1'+|.g5 (X_1)3 X "
67 2—¢

Jtt fg - Ieﬁ-g(x”o)dx——eﬁjg(x_“o

X X

1+¢&

@ Iepexons B hopmyie (4) k npexeny ipu € —> 0, monyyaem pasencTso:

27zl[\/_ l]emr ( elﬁf}l,

Bz Bz

g’ —e
T'e'”ls\/gIJLZ—I]J,J:dM

. 3r
sin —-
5

2 3 5 _
oTBeT: IS M.ldx = AM

i3z

1}3_7

i6r

-e 7 J1G
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2003/2004 31

6@ Ilycts g(z) - peryispHas BETBb MHOTO3HAYHOH (QYHKIHMH B IUIOCKOCTH C DPaspe3oM 10 KpPUBOH

1 4
Y= {Z :|Z| = 5, % <argz < 27[} TaKas, 4ro g(O) =1. Iycrs f(Z) =——————5 . Hanm rSS f wu BprumciuTs

(9(2)+3)

MHTErpan § f (Z)dZ .

1
\Z\-ﬁ

& Wlabynun, Cumopos ctp. 81 — 119 (npumep 9 crp. 110-111, mprmep 12 ctp. 103-115), [TomoBuakuH, cTp. 108 — 115 (mpumep 4 ctp. 114 —
115)

@ [Ipexne Bcero ciiemyer NPOBEPHUTh, YTO B 33JaHHOM O00JAacTH JEHCTBUTENHHO CYLIECTBYIOT PpETyJISIpHBIE BETBH (YHKIHMH
1+4z%({'.Dra (byHKIUS HOMyCKaeT BhIJEIeHHE PEryIIIpHbIX BeTBell B 001actu G=C\}, 4To JIeTKo npoBepseTcs’.
@ BriGepem Teneps perysapHyI0 BETBb KOPHS, KOTOpas yIOBIETBOPsIeT ycinoBuio J (O) =1:
P00 27K) Mgy +on+27K) o (@1 + @ +27K)

g(0) = ‘1+4-02‘eg( =e? =l=e"", 1€ 5 =2 .

1 . .
g(z) _ \/mez(Ay arg(l+2|z)+Ay arg(l—2|z)) ) (1)

peryisipHasl BETBb, COOTBETCTBYIONIAS BHIIEIIPUBEICHHOMY yCiIoBHIO ( (O) =1.

©, Jlnst BerancieHus Berdera Gpyukiwu f(2)B Touke Z = o0 ( - YOT?) pasnosxim 51y dynkmmio B psaa Jopana B komse R < |Z| <0

X

(R >> 1). s storo Bocmonbzyemcs pasinoxkenueM f(z) B Touxe BemecTsenHoit ocu R < X : f(X)=—2 =
(9(X)+3)

X X 1

>

. 2 B 2 2 2
ifz = I 3 1
T2 leds ) ax i+ e w3 axe| sl 3| ax 1++0()
\1+4 X \e +3 e *ax tax X X
L PN R R I S G
4X 2X X 4X X

1
Io Teopeme eauucTBeHHOCTH HMeeM: | (Z) = 4— + 0(— . OTkyna nomydaem, 4ro kodddunuent C_;, npu — pasen C_;, = —,
z z YA

CJICIOBATCIIBHO

1 [1 +4ZZ _ \/(l+ 2|Z)(1 —2iZ) _ \/1_'_2'2\/1_2'2 _ ¢|1 +2iz|e5(¢01+Ayarg(1+2iz)+27zkl) ,—|l_2iz|e5((p02+A7 arg(l—2i2)+27zk2) _

‘1 47 5 ‘e;(¢01+¢02 +A, arg(1+2iz)+A, arg(1-2iz )+27k )

? Teopema 2(§1611) Iycts dyrkuus f B o6mactn G perynsipra, npuem | (Z) # 0, VZ € G . Yro6sl B 06mactu G cymiecTBOBaIM BETBU

o

perynspHo# QyHKIHN {\”/ f (Z)}, HEOOXOMMO H JI0CTATOYHO, YTOOBI T II060TO 3aMKHYTOTO KycodHO-Tnaakoro koutypa ¥ € G

Hamock nesioe yncio K. raxoe, uto A. arg f(Z) = (Zﬂﬂ)ke :
y y y

— (0]
’ Onpenenenne. M3omnposaunas ocobas touka d € C oyuxmmn f : B, (a) —> C uaseiBaeTcs ycmpanumoii 0co60ii moukoii, ecnu

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

* Teopema (emuucrBennoctn). [ycts dyuxuus f : G — C perymspra 8 o6mactu G < C. ITycTb cymecTByeT n0C/Ie10BaTeIbHOCTD

Pa3IUYHBIX TOUYEK {Zn } < G, cxomamascs k nekoropoii Touxe @ € G u Takas, uro f (Zn) =0 VneN.Torma f (Z) =0 na

oomactu G.
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@ Haxoaum ocobbie Touku | (Z) =
(9(z)+3)

OcoOBIMU TOYKAMU SIBJISIOTCSA: Z = 00,
0co0bIe TOUKH YHCTHTENS: &,

Hy/M 3HAMeHaTens: Z = —/2,

9(2)+3=0 o g(2)=-3 5 g%(2)=9 © 1+42° =9 & 42’ =8 & 2’ =2 &

Z=i\/§:
. 2=42.g(\2)= ‘1+4 (ﬁ)

. z=—\/§, g(—ﬁ): ‘1+4-(—\/5)2

0CcOOBIe TOUKH 3HaMeHatTels: .

1
Bue koHTypa ¥ = {Z :|Z| —, = < argz < 27[} Haxoaarcsa: Z =00 - YOT,

=1+4-2e 2 = 3 — He NOAXOJIMT,

(Croake)_ 263 _ oot = _3

272
Z= —\/5 -IT* (mosmoc 2-ro mopsiaka)®:

8z _ 4z '(—ﬁ) 4% \/_; V2 42

0%(z)=1+4z> - 29(z)9'(2)=8z - g'(z) = 200 0 Ny ) —4_—3_7,

i e SR

3 9 309 27

= (29(z)+3)a'(2))
=—2

2 ﬂ 2+(—3+3)i :2ﬁ2 #0
3 27 9

® Hurerpan | = § f (Z)dZ , MOKHO BBIMHCIUTD 1o popmyne | = —27zi( res f (Z)+ res f (Z)) .
| 7=—+/2 7=
\Z\—ﬁ
® Touxka = —\/E - IP (momoc  2-ro  HOpAAKa), TOITOMY  BhUET® B OTOH  TOUKE  paBEH
. 1 d ((
res f(z)= lim ———— Z+\/_) )
=2 (2) 252 (2 —1) dz f(2)
> I‘OeOS f = —C_,,rae C_; - ko3buIuenT pa3noxkenus QyHKIUK f B psan Jlopana ¢ neHTpOM B GECKOHEUHOCTH.

PR o
¢ Onpenenenne. Mzonupopannas ocodas touka 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-riajkoil mOJN0KUTEIHHO OPHEHTHPOBAHHOMN TpaHuuei 1 .
Mycts dyuxrms f onpemenena m perynspua ma G Bcromy, 3a MCKITIOYEHMEM KOHEYHOTO YHMCITA M30THPOBAHHBIX OCOOBIX TOUEK

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

n
MIPOAOJDKUMA Ha TPAHUITY OOIaCTH G . Torma crpaBeuiMBa hopmyiia L f (Z)dZ = 27z1'Zres f.
A
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Kpome Toro, res f= C 9, rae C_, - xodpuIMeHT pa3noxkenus QyHKIHU f s psan JlopaHa ¢ LEHTPOM B KOHEYHOH TOUKE
7=—+/2

2 o L
Z

S xHi0= 24U, F V2 ru)m YRR
PaccmoTpum Touky Z = X + 10 24U ( 2+ U) (g(_\/i_'_ u)+ 3)2
74U _J2+u ) u-+2

] 2
e'” +3j

: 2 : 2
(\/‘1+4-(—\/5+u)2 g2 +3] [\/‘1+4-(u2 -2+ 2 +3j MH“UZ ~82u+38
i s

(—\/9—8\/§u+4u2 +3)2 [3_3\/1—2\/§u+3u2J2
u_2

ot I )
|

w2 V(. 16-18 9 > 162 2 1 a ’
9 Moyl l1+2=22"7 u+o(u u{l—u+ouj 32u2(1— u+ouj
[ 9 M 81 442 ()j 9 942 ) 1842 )

9(1 2 1 9 2 1 W2 W2 9( 1)1
E[U—u—z](l+218ﬁu+o(u)j=§(—u—2+a—9\/§u+o(l)]=—32u2 +§(1—§ja+0(1)

92 9 81
ITo TeopeMe €IUHCTBEHHOCTH HUMEEM: f(—ﬁ + W):— \/_2 +— -+ O(l). Orkyna nomyyaeM, 4to kKodpduuuent C_
32w” 32 9w
| 1
npu — paseH C_; = — , cnegoBarenbHo |I€S f (Z) =C,=—|
W 4 z=0 4

® Oxonuarensho E— 2721(;’6}2 f (Z)+ IZ“SS f (Z)) =— ZJZI(% + (%)} EI

— 0 A
¥ Onpenenenne. ITycts u3omposanHas ocobas Touka d € C ¢ynxuwun T : B p(a) —>C, p>0.Hycm y, ={Z : |Z — a| = r} -

TIOJI0KUTENLHO OPHEHTHPOBAHHAS OKPYKHOCTH, ipudeM O < I' < p . Torma Beraerom dyrkuun T B Touke & HasbiBaeTCs "mCIO

1
f=—>¢ fl(z)dz.
resf =——9 (z)dz

1

‘resf = C_,,rae C_, - koo duuueHt paznoxeHus QyHKIUU f B psix Jlopana ¢ neHTpOM B KOHEUHOI Touke A MpH — .
@ Z
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