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1. KOMITNIEKCHBIE YHCITA

1.1. TloxnaTHe KOMITJISKCHOTD SHCIA
Komnaexcusind vucaosm z HAZERACTCA ADHOMMETHYECKOE BRIDANGHHE BH 1A

z=x+1iy,

rie &,y — AeHcTeRTensHeic SRca (2, € R), a © — croelRANGABH cHMBOJ, Ans
KOTOPODG IO QNPGIERERHI) CUHTAETCH, 1O i* = —1. 3T0T cHcnAanRELI CHM-
BOJ { HAZRIBACTCA Miumoll edunuyerll CooTReTeTEeRHO THONO & HASHIBALTCH dJed-
emeumeisHot YCCmbi0 KOMIAEKEHO20 Yucag 2 W oboaravaerca Rez, a queno g
HASBIBASTCA MHUMOWE YECTBN KOMAAEKCHO20 Yucas = 7 obozraqaeTcs Imz.

JBa KOMOIEKCHBI YHUCAA 53 = 71 + {Y] H 22 = T+ iYp HASHIBATOTCH PESHBLMU
Z1 = 2Zy, CCAM DABHEL KX AcHCTBHTENLABE H MAAMBIE T4CTH: T1 = T3, U1 = V2.

Hacno 2= ¢ — iy = T + i(—y) AaInBACTCH KOMIMENCHO CORDANCENHMM K
9ACTY % = ¥ + f. Onepanus cAoKeRRA H YMHOMERHA KOMIJICKCHRY SHCET BBO-
OATCA To OOBIYHEIM TIPABHAAM CIOMEHHA ¥ YMAGHEHHA GYKBCHALR BRIpaskednit
= anredpe. B wactuocTh,

umﬁﬁﬁ._.ﬁ__,:”m..l,ﬁuHﬂmlﬁiuﬂﬂulmu.qwuum+ﬂu.

3amaua 1. Janw 2 woMmmexcHeX JHOTS 5 = 2 — 31, 25 = T+ 44 Hattr:
Zy
21+ Z3, R —39, 21 2 —
zy

Pemere.
Do +z=2-—3i+T+di=(2+7)+ (4 —3i) =9 +1.
MW 7n—n=2-3-(T+4H)=(2-T7) = (Bi+4)=-5-"Ti

32z = (2-3i)(T4+4i) =2.T+2-4i—T7-3i—3-4-* = 144+ 8 —21i - 12§° =
(144 12) + (8 — 21)i = 26 — 131

&.“_ hﬂrﬂﬂgﬁmﬂn YHCAWTCAR W 3HAMOHATCTh Ha KOMIIeKCHO COTTDAACHITON: THOCIO
K SHAMCHATCIR, MOy Taeh:

n_2-3 (2-3)(7-4) 14-8-21i+127

zp . T4+4i (T+4)(T-4) 72 — 472
|_:.m_|_£_+ﬁm+m:”_1w1mﬁ:W|mmm
i 49 + 16 B T

|_P._..mmrmﬁ__H.mH..mm_G H B Qm:n_mh.._. Hu._.._u_.q._.u_.mﬁ “._.._U_‘._muwﬂ_.mmﬁ?mu U0 ._H._._“ﬁm.wﬂ.._ﬂhum.wr._ Dﬂﬁ_.ﬂ.ﬂmﬁﬂh
losmp = ﬁHH o Hu“_ £t m_”.w_: a “ﬁm“_.
2.z - ;= (212 — 1) + Hyize + 21y2).

T1Tg+ i1 hTe + Tl
- mE.Tm e 1 2 S
it

£
3. — L
3 h,.h 3 m._"__..h

di oz 4+ 2p = 2+ 25, 2pEe = Zazy

o+ Nm”_ + 23 =5 + ﬁmu s Nn“: _”thm”_.um. = Nw_”NmNuu.

5.
6. (z1 +20)23 = z323 + 2223

Aimz Awﬂ ._”N“_
_.an
YEr- - X z=xHy=(xiy)
@ h (i
] . & LR - 1
|zl=r
Puc. 1

1.2. I'padwigeckoe uaobpakenite KOMILTEKCHEIX MHCE]

Koumnnexcroe ameno 2 = = + iy MOKHO TOJKOBATH KaK YODALOUEHAYIO Ma-
DY AefCTRMTENLELTY SHOMT (I ), KOTODYIO, B CROM OYepelh, MOMHD TOHHMATE
KK KOOPAWHATH TCOMETPHICCKONO BEKTOpA HTH KOOPIMHATE TovkH M(z;y) na
nnockocTH Ozy. CooTBETCTRERRO 3TY KOODOHHATHYIO TAGCKoCTh (Jzy, Ha KOTO-
po#t ook Or ofiosnanaercs rax Rez (meficTeuTentias oos), & ook Oy — Kak Iz
(MEMMas ockh), RESHIBAIOT RoMMAERCHOT NAOCKOCTbI0 W obosHa=akT (2). Muo-
HECTRO BOCX KOMTLIEKCHBIX wmcen obosmazator Gyxsolt C no amanoraw ¢ Tewm,
K&K MHOMECTBO BCEX JleHCTBATeNbHEIX uncen — Gyksolt R. TIpw atom paccros-
HHE OT TOYKH 2 = T + iy 10 0 #a KOMIICKCHON MITOCKOCTH, T.6. AJWAY BCKTO-
pa [OM| = /22 + 32 Hasusaom MoGUAEM KOMRIERCHOZ0 NUEAR 7 B OBOATAYA
o1 obrgso r = |z|. CoorseTcTReRHD yroa @ mexy BekTopom OM W nomto-
HHTEABHEM HAMDARTEHHEM NeHeTEHTENRHON OCH, OICHMTHMEACMEIN MpOTHE 98-
COBOH CTRENKH, HARLIBAKT GPAYMENMIOM KOMIEECHOZ0 MUCAD = I OBOSHATAIT
¢ = Argz. Ouernjino, yto ATgz onpe/lenseres HeoMHOIHATHO, & ¢ TOTROCTRIO JI0
+25k, e k — nenoe sueno (k € 7). Ecan e yxasan xaxoH-TO NONYHRTEDRAT
AfRERL 2T W DRCCMATPHBAKCTCA NHIIL SHAUEHHH @ W3 STOTO NOAYHRTEDBAIE, TO
{ HESBIBSKYT GPEYMEHTIOM NOMILAERCHOZO SUCAE T & CAINCAE 2ARBHOZ0 SHOYENIA
# oboawasanT @ = argz. Fonm v W @ u3secTHsr, To YHCAO & HA KOMTACKCHOR
MIDCKOCTH MOMMHO HAHTH KAK TOYKY HEDECEdeiH OKPYMHOCTH DATAYCA 1 C eH-
Tpom B 0 (ona wameeT ypasuekue |z| = 7] ¢ ayvaoM, sexonsnpiM B3 O non FTIOM
P K MOTKHTCALHOMY HaNDaRICHHI AcHCTBRTERLHOR OCH (OH MMeeT YDaREEHHE
argz = @), cM. pic. 1. QaxTHICCKH, YHENA T 1 @ — 3TO NOAADIHIC KOOPAHHATH
TOUKH Z = T +1y Ha KOMIekcro# maocKocTH. Tloarony cnpabeanisn dopuyms:

r=y2 g, tee="L;

1
I




E=Tomad; gr=rsing.
Oreiona Nofydaes TaK HAILBAEMY mpusoHoMempusecsyo dopasy KoMnmere-
HOTO 9HCMA 2 = 13y
z = r(cos @ +isin ).
Bripaxkenne & cxofkax 060SHAYAIOT Kak €7 H COOTESTCTEEHHO TONMYHAMT TaK
HaZRRAEMYI0 NOKGIGMEitHine GopsMly KOMIIEKCHOTO SROTA:
z=re".

Henocpeaeraennolt npopepkoll B COOTRETCTERH ¢ (ODMYIAMA TRHTOHOMETDHH
YCTREARNHBAETCA COPARSIIHBOCTE DABSHCTE:

1

dlerte) _ dmoie . e
£ Lt e’

OTKYAa, B YACTHOCTH, monydaeM (&%) = e § Taxay obpasom
z=re® neN = 2"=r"e"™=r"cosnp +isinng).

(1-7 dopuyna Myaspa). Hockonsxy apryMesT KOMILTEKCHOTD 9HEIA ONDENENf-
ETCA © TOTA0CTHIO Ao +27nk, To oTcloga nonydaes obpATHYR) GODMYIY:

. Ink onk
F=ret MEN = e cﬁﬁguﬁ+ % +.$Ee+|nu

n
(27 copmyna Myaspa); tie k = 0,1,...,n— 1 (np OCTANBHHIX IHAMEHHSAX
k Bce MOBRTOpAETCA W TaxuM 00pa3OM CYMECTBYCT POBHO 7t DA3NHYHENX KOpHel
n-# CTENEHR F3 KOMIIGKCHOTO 9He2 2). Boe oHB pachiofiomens! Ha OKPYIRHOCTH
|z} = v na xoMmIEeKCHOW TNOCKOCTH M HAXOZATCH B BCPUIMHAX HCKOTODOTO
IPABIBHONO N-YTONLRAKA,

Hpumewanus.

L. /7 NOHEMACTCS KiK REOTPRATETETRENH TeHCTRATEILER KODEHE B3 ReoTPHUATENEHOTG Oek-
CTHRTENEREONG ARcTa (0 TOARKD OIHNE].

2. Ilo aranoras nV.uﬁ.E BHG GRREARNEeTCR TPORIROARRAR JeHCTERTEILHAS CTeIeRE KOMILEEK -
HOTO: HHCS: -

z=ve® peR = = rPlosple + 28K +ismp{p =27k

i

[lpi 9T0M, e6AH p = —  PANAORANRROS THCAO, TO 27 AMPET paznnTREX FRageRnt. Eorw
T

HE P — APPAOHOHANLEOS SACE, T 2 AMeeT DecqRcACHI0E MERECTED SHASeEAH.

3amaua 2. Hafttu see pasnwansie KOpAR 47 crenens w3 —1.
Pemerme. Saseruy, w0 2 = —1 = cos +isin T, w no 2-# dopuyne Myanpa:
R +2xk . ... m+2Ink
ﬁmﬂgm%fﬁﬁlﬁ y

i

k=0,1,2,3.

Prc. 2

Taxmu obpasoM, pA3THIENMA KOpPHAME 4-ff cTenernn w3 1 SRIS0TCS CISAVIONHE
4 gpcaa;

Elnqm_p+ﬁﬂ=mlﬂ1ﬁ+&, = Em%+«mHuMH%AIH+mu“
nnmm|ﬂ+wm5m|ﬂl —=(—1—1); Innm_w|qn+.. AR el 1—1)
G 7 e o n «Ewwlﬁ_\mn — ).

Bee oRw mesaT Ha oKpyxHocTH panpyca 1 ¢ nieaTpoM & () B AAXONATCA B BEpIIN-
HAX KBagpaTa (pee. 2).

4
: : z
Bagaua 3. [laner 2 xounnexcasx 9Rena 21 =1, 23 = /3 — . Hatiri ﬁrwv :
2
a1
z
&
Pemenme. Yweno 2z = mw MOMCHO BEITHCTHTL Tak #e, kax B aagage 1. Ho wio-
fl

i1 MPOJIEMOHCTPRPOBATE HCTOL3I0BAEHE NOKAZATENLHON (GODMBl KOMITISKCHOTD
wAcAa, nocrynus mRage. [Ipencraprm oba 4ucna B moxazaTenssol dopwe.

.__Han oAy =tz =Rexn=0pm=Imun=1r=|a=v0P+12=1
; = n/2. CooTreTcTRERED 21 = re™® = £/
bhm uHeAs zo = V4 —i: 2 = Rez = V3, =Imzn=-1 1= lza| =

VB+1 =2 tgg, = p/ry = IH_?\M U nockoneky T2 > 0, yp < 0, To u
cosm > 0, m:..ﬂ_ < [ B TouKa HaxomAToA B 4-H HeTmepTw. erdz o&ﬁmmcz
Py = iﬂ_\m CoorsercTenno, zp = rye'® = Je—/5,

Tawum olpazon,

zr_ el se 1 qaensn 1o
Z £ mm wm ke mm ‘



Mo 1-tt chopumyae Myaepa:
1)\? ey o L, Bl - oAl
Nm' — Amv & = Em -— E_ﬂﬂﬁ_wmﬂn +ﬂmwﬂ.mﬂu—.| m.._.M.
o 2-#t dopmyme Myaspa:
=S (2r/3) + 27k . _HmE_wT_rmﬁwv Zliaat
ﬁ@fmhnﬁm 3 1810 3 ' pdy .

Takum ofpazoM, DasNAYHEIMU KopuaMH 3-f crenenu saamoTes clenyiomye 3

HACTA:
e
.ualﬁ__qm.nnwm isin—- | ; L= 35 5 5 )
L (R g 17
2=75 9 gt

1.3. Paznoxenne nelfiCTBRTENEHOTO MHEOMOWIeHa n-ii CTeneHw Ha
MHOMKHATETH :

Hyerw ag, ..., 8 € C, npugen g, # 0. Brpamenne
TRy =art fan et e 4ao

AAIRIBACTCA KOMIAERCHBAM MNOZ0LIEHOM Ti-1] CTMENENY ATH MHOZOLICHOM Ti-1
CRENENY © KoMRAEKCHbMy Kosdduyuenmass. HHCNO zp, BOOSIIE TOBOPA, KOM-
ILTEKCHOE, Ha3hiBaCTCA xoprem muozodaens Fp(x), ecin Po(z) = 0. Copasenan-
Ba (IEAYIOMAA TEODEME.

Teopema 1. Muoroanen F,(z) sasenomo nveet xoma 661 ofuH Kopers. Boaee
TORO, €CIH 21, ..., % — BCE PAINWYHLIC KODEH MHorowtesa F.(z), To on mpen-
CTABTASTCH B BHIC

Bidz) =anlz —z1)" - o s (2 — 2p)™,

TAE 81,000 80 € N, 514, .48 = 1 Tlpr sToM gHcmo 57 HASbISEETCR KPATHOCTRID
KOpHS 250 § = 1.k

Mrorouaen P,(z), » KoTopoM ag;. .., a0, £ B, AaspipacTea defiomenmensmoi
MHIZOLACHOM 1= CTRERENY HIH MEO20MAEHOM N-1 crienenit ¢ dellomeunelblib-
M Koogdintuenmesty. Moo noxasars, 910 s BCTKOTO KOMILIEKCHOTD KODHSA
#3 MEOIPOMAEHS, ¢ AeHCTBRTENRARIME Ko3dbRuRenTaMA KOMINIEKCHO CONPAIKEHEOS
HHCNO 2 TOWE ABIASTCA KOPHOM, pRsen Tol e kparnoer [lyeTs zp = ©p+ig
H 2y = Lo — iy — ABA KOMIUIEKCHD COMDAMEHHWX KOPHA TRKOTO MHOTOHMJEHA,
1g # 0. Pacesiorpus npowsnencane

(& = 2)(w — %) = ((& = 20) — ) (= — 20) + ip0) = (= — z0)* + 2

l

&

Hmulmﬁuﬁ.fﬂm._um__wﬂﬂm,fﬁ.ﬁ.?m_ e p=—2x;, qHHw.+$m__,
CooTmeTcTRCHEO AHCKpHMRART D = p? — dg = —dyf < 0.
Taxnw obpasow, cnpassnaneo CIC/IVIONIEs YTREDRIeHHE,

Teopema 2. Beaxunth JApicTBMTEns AL MEOTDTIER Fi(z), &, # 0, npeacran-
ARETCA B BUAE: i

Palz) =ap{z—21)% ... (z = o)™ (22 + prz + g™ ... (2" + ;z + @)™,

LAE 1, .. -y T — BCE Pa3NIHTHBIE ACACTEHTENLHLIE KODHN, MAOFOUNEH 2-8 cTomenn
(2% + pjz + g;) mmeer AEckpivERSHT [ < 0 w npenctasnsercs B mwae (z —
uu”:.,h M %) 8z,%, 4 =11 — bee TPkl PAITHYHAY KOMTTEKCHO COMPAMKERHBEX
Kopiek.

3anaga 4. PasnoxuTh B MEOKETENH MroroweH 25 5 1

Pemenwue, [Ipn pomenys 2a1a4H 2 OpUTH HalNIeHR! KOPHH STOMO MEOTOYICHA
25y -+ y 23 o Teopene 2

=41 = (2= 2)(e ~ ) (2= ) (@ — 29 - (=T +iga)(e =)~ ik
. 1 ok 1 :
(et PHEPet 5 =i = (6= P4 Do+ 2+ )=

= (2 — 2z + 1)(z® + v2z + Al
1.4. TlocneA0BATENEHOCTH KOMITIEKCHETX 9HCen
Ecmm RAKIOMY HATYDARMHOMY TRCTY 11 NOCTABISHD B COUTBETCTRHE KOMTITeKE-

HOS HHCAO 2; = T, + iy,, TO TOBOPAT, YT0 3a7Mans NOCAEJ0BMEALHOCIS KoM~
FLAEKCHBT MHUCEL
21322 2y = {2
Kownitexcroe uncao zy = zp 4 13y HESMBACTCH npedetom nociedosamedurg-
cmu {zn} (Te. 25 = s_w.nwa 2). ecom Ve > 0 AN(e) € N: ¥n > N sermonuseres
HEDAREACTRO |2, — 2] < €. :
Herpyjiro noxasaTs, uto 25 = lim z, < 2o = lim z, wyy = lim y,.

Pl =h T fi—ron
3anmaga 5 Briwueners

!M'
:b.u .|mm +ﬂ.ca :.+_ .
rreo \m—1 " Tplyon_ 3

Pemenwe. B nasnom caygae

3n 3
Ly = e e

n—1. 1-1/n

Snf-n+1 _5=1/m+1/a*

Tm*+2n—3  T+2/n-3/n?

in =

e
=

8



3

.5

Taxum obpazoM, HCKOMuH Dpeaen paner zp = 3 + iz
lHocnenosarenshoctn {2} HasbiBaeTcs nepzpanuvenno eoapacmaruied WK
Gecronetino Goavwod, ecnn YE > 0 AN(E) € N: ¥n > N BumofiRgeTca Hepa-
BOHCTED |2,| > E. [lo onpesetenuio canTacTes, 410 BCAKAA HEOTDAHUMEHHO ROG-
PacTaninan NocIeIOBATENLAOCTE CXOOHTCA K KOMILUIEKCHOMY SACTY 2 = 0o (To

ecth lim z; = oo); KoTOpOE HaznlBAEeTCS Heckoneuno ydaiennold movrod.
M=o

OrveTaM, 970 218 2 = co (TaK %e, KaK § 118 2 = 0} Argz He HMeeT cuuicna,
a |2| = 4-c0. Kpowe 1oro, yerarannaeaiotes cleyiomae coOTROTICHA:
i | 1

1. — =0, ==oa.
foe] c_c 22

2. z:o0=oonpk =40
3.z +too=20

x
4. — =0 npr z = oo,

= PH z #

Komnnexcras miockoers C, Jononsennas 3 = 0o, 10 €0Th C U {co}, maser-

BaETCA pactuupennofl kemmicsckodl miocxpemsio # oboagasaerces O,
1.5. 9Ac/I0BEe PR C KOMILTEKCHRME YIeHAMMI

A5 OCTIeN0BATENHHOCTH KOMITIEKCHEIX HHeen {2, } = (@, +iy,} sripasenie
BRI

- e el
Nu+uu+.:+mx+:.HMmﬁ
n=1
HASERAGTCH 4UCAOGHM DAJUM © ROMRACKCHILMY NAEHAlL,
Honarre uacTwarol cymmmr pAla, CXOTAMOCTH DANA i €T CYMMEL Opeienn-
GTCA Tak e, KAk H 018 JelcTEHTeNREOTO CyHas.
20

O._.mm.ﬂ.HmO 910 pATT Zp CHOARTCA 4= CROAATCA JeHCTEUTeNBHBIE TACIOBLIE,
It L]
n=1

E _u-h_.
wmh_.m_MuH:.aM@:,
=1 n=1

X2
Tomopar, 910 pag ¥ 2z, crodumea aficoatoms, Colld CXOMUTCA JeHCTEHTO b
=
.ﬂ.n i
HB HCA0BOH psin 3 |2.|. Eonn we caw pan cxonures, s pag us MOTyIeR pac-
n=l
HOMMTCS, TO TOBOPAT, 9T0 paf crodumes yoivens. Tax e, Kak i ans acHeTsn-
TEMBROTO CHIYHas, W3 afcoMOTHON CXOIHMOCTH CTEMYET CXONMMOCTR DAA.
Sanaua 6. Hecreoats a cxommmocTs PR

3 (k)

10

o0 ke |
Pemenme. Samerum, stopag 3 gn = ¥ 7 PACXONWTCS KaK obobmenrnLif
nml =1V T}
1 '
PADMCOHHYeCKHY paa ¢ moKasdTenen & = 3 = 1, chefoBaTeNbHG, HCXOMHLIA PRz
PACKONHTCR.
Sazaua T. Mecrenosets Ha cxoluMocTs paj

ol

M.l) cos :.u 1 .Bin ».n.u
T -
n 12

=1

Pemenre. 3amerus, uro pan

cosn? - .umﬂﬂu_ w 1
3 = et
nt ns gl n

L]

X

n=1

n=1

CxOmuTeA Kak oboOmeRHHR rapmoREYeckull pAZ ¢ MokazaTeTeM @ = 2 > 1,
CAGOBATENIbRO, FCXONHEE DA CXONNTER W TPHTOM 2BCOmOTHO.
1.6. MuokecTsa HA KOMUIEKCHON MIIOCKOCTH

KnacendhPRATIHA MHOXECTB B KAaccHbRKALNS TOYEK N0 OTHOINERRI & MHD-
FECTEY HA paclIHpeHHoH xoMIIeKcHEOl naockoeTs (O BRONUTCR TAK We, KAX am8
npoerparcTea B2 (T.e. Tak e, Kax Aa ACHCTBHTENRHON LIOCKOCTH Ozy). B wncr-
RoCTH, MEOKecTRo D C C masnBaercs:

® OMEPHTIBM, CCITE CONEHT KAMCLYIO CROI0 TOYKY BMECTE ¢ HeKOTODOR OKpecT-
HOCTBEY;

& CEAIHHLM, ECHH TIOBRIE 88 eN0 TOTKH MOMEHD COCTHHHTE REMPEpRIBHOR KpRBOH,
PACHONOMEHHON NMEeNHKOM B Muokecree D (Te. rpyfo rorops, Muomectso He
COCTORT W2 obocobJleHANy HacTealt);

L ﬂ_mnn.nﬁa@av @uhﬂ ARTHETCH OTKDAITHM H CEASHBIM MHOHECTBOM.

Obnacts D € C maspisaetes odnocessnot, cciy ee TPAHHLUA CEA3IFRA; HHaue
oOnacTs HASKBARTOR MHOZICERTIOL,

Sanaua 8. Onmcarh MAGKSCTES HA KOMIIEKCHOR IJIOCKOCTH, SAMARHRIE COOT
Homenavm 1) 0 < [z —i] <5, 2) 0 < |z —i| < 5, 3) |2 —i| < 5, YrkasaTh, Kakue
H3 FAX ABAAKTCA OLJIACTRIO, W ECTR 4, TO ONHOCESZHOH Hiaw MHOTOCEAEHOH,

Pemerse. 3amering, FO-IEPEbIX, 9T0 4as ABYX KOMOTCKCHBIX TROGT 5 —
T+ iy B2y = Tg + 4y MOIYAR

2= 2] = vz — 20} + [y — wo)?

DPENCTARASET coGOH DACCTIRHAE MEXY TOUKAME 2 H 25 HA KOMIUTEKCHON Ton-
koern. Taxus oBpasom, MuoxecTno 1) npercrasnser coboft OTKDRITHIE KpyT pa-
Ayra £ = 5 ¢ BMKOJOTEIM MCHTPOM B TOUKE Zp = § (puc. 3). Dro orxpritoe
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CRAZAOC MEMHECTRO, TO eeTh ObaacTh. Be rpankna npedcrasnser cobolt obmen-
HCHHAE OKPYWHOCTH |z — il = 5 W Touks 25 = i, T0 €CTh He FBAASTCH CBASHAIM
MAGKECTBOM (COCTONT US fiByx obocobnennnix qactelt). [lostomy maruan obAacTs
HEe ABNSETCH ONHOCBAINON (ABNAETCH ABYXCBAZHOM ofiiacTrio). ARAJOTHIHO MHO-
#ecTRO 2) npefctanaseT coboft SAMKRYTHIN KDYT ¢ BRIKONOTBIM LeHTROM. D70
MAMKECTBO CEAA0E, HO HE OTKDHITOE (HMKAKAN OKDECTHOCT: TOYKH, AoMamed
HA OKDYMKHOCTH |z — §| = 5, He comepswrea B mamsom MHOMECTBC), TO €CTh
oO/IACTRIO He ABAAerca. Muomectao 3) mpencrasaseT cobol OTKpHITHE KpyT C
NEHTPOM B TOYKE zjy = § panuycs 7 = 5. DTO OTKDHITOC H CBAIHOS MHOMECTED,
10 ecTh 0bacTs. Ero rpannna — okpykuocets |z — i) = § - cessnoe MAoRecTRO.
[osromy nanuas oblacTs SBASCTCA ONHOCESIHOM,

Im z . (z)
> A=5
it} t,f// . Rez
N\ N
i e . O<|z-i|<5
Pue. 3

3anaya 0. Yrazats Ha KOMITEKCRON NIOCKODTH MEORECTHA TOUEK, SAMAHERE
) : b4 i
coorromeRnsnm 1) [z — i + [z +i] < 4; 2) i arg(z —1i) < —

Pemenwe. 1) Paceuorpau, MPeXRAe BLelo, THHRK, ONpeTeIAeMY 0 YDARHEHH-
eM |z —gf+ |z 4 i| = 4. Bra JmARa npencTaBIser cobolt TEOMETPRYCCKOS MOCTO
TOMER Ra KOMIIERCHOH [IOCKOCTH, UTA KOTOPLIX CyMME PRCCTOAHEHE 00 TRyx To-
HEE 2] = 1M 23 = —i NOCTOARAS H pasra 4. Kak HasecTHo 903 anammrAgeckod
FEOMETDHY, TCOMETPHYECKOE MECTO TOYEK HA ILIOCKOCTH, Iist KOTODEIX CYMAME
PaccTosHER Mo 0ayx ganaex F) @ By mocrodHua w PABHA BeTHIHHE 20, Bomh-
mcl, tem paccronnne mexay F u Fy, mpencrannser cofolt e o okyCama

Fyu Fy w Gonsmol nonyoeko a. Ipr sroM, ecin PAECCTOAHNE MEXTY (DOKYCAM
panfio e, Manas nomyocs b OTPENENAETCH H3 YPARNCHHA ¢ = a2 — b2, To ecrh

b= i.nm — c®. TlosToMy fanHas AARNA IPEACTABARET CoBON MMM C oKycamy
21 =1 H 23 = —i u# DoNBIOK monyocsi a = 2. PaccrosHne fzi —m| = [2i| = 2,

12

nosToMy © = 1. Taxum obpasom, b = /3. Vxasaunwfl amrane DAIAGIAET ROIO
KOMINEKCHYH0 MUIOCKOCTh Ha, MBS OBTACTH — BHYTPEHHOCTE W BHEIHOCTE 3ITTHI-
ca. Kawoteilt us doxycos, RANDHMED, TOYKA 23 = i, YIORICTEOPAET HEPABCHCTEY,
CASA0BATE/IBH, TARHOS REPABCHCTBO ONPERENAET BHYTPEHHOCT 3JTHTICA (pHE.
4},

mz (z)

3 § /3
7

Pue. 4

2) Cnenaem 3ameny z — 1 = w. Droft 3auene COOTEETCTRYET Mapanitennasii
MEPENOC CHCTEMBI KOODA¥RAT B Touky w = 0, T0 ecTh 2z = 4. Ilpu srom na
KOMILIEKCHON MIOCKOCTH (W) JaHHOE MEOMECTBO ONpEIeIfeTes COOTHOIERNEM:
b4 3%

- = argw < —-.  TaxAM obpazom ma mockKocT (1) oRo npencTaRIAST w3 coba

4 <

A i1
RHYTDEHHOCTE YyT/a C BCPEHOR B Touke w = 0 pacTeopa FR e
a.u.__w:mmo_dgmongrznH_E_.n_mﬁéawmon,_mh._.xzm:zunoamrﬁ@. Owo.hmﬁ.?

CTBERHO HA KOMIekcaol NIocKocTH (2) ono npemcrasnser coboll BHYTREHHOCTE
: L .
¥IJI& C BCDITHAOH B TOYKE 2 = § DACTREOPA o1 CHMMETDHTHOTO GTHOCHTC/IBHO

NOAOHHTENBHOR JACTH MEHMOR ool Imez (prc. 5).
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N

e

w4

0 1
Puc.-5
2. DYHEKIINH KOMILJIEKCHOI'O IEPEMEHHOIO

2.1. Tlonarne GyHKIMA KOMILIEKCHOTO NEDEMERAOT0

Hyers D C C. Ecim xasnomy 2z € D 1o AexoropoMy 3axoRy f TOCTABIEHO
B COOTBSTCTEHE KOMIJIERCHOO HHeqo w € C, 10 rOBOpAT, YTO Ha sumsecTre [
onpefleneta GYNKYUR KOMRIENCHOZ0 NepeMennozo w = f(z).

Ecom 2 = 2 4+ iy w w = ¢ + v, To dyHxuna KOMIAGKCHOTO TMEpeEMEHHOTO
w = f{z) momer OriTh NpeICTARIEHA KAK

= .l&_ =1+ = mn.ﬁ E + twiz, y),

oae u(x, §) = Ref(z), v(z, y) = linf(z) — neficTrwrenshble GyHKTan ARYX Nepe-
MCHEBIX 2 # ¥

3anaua 10. HafiTu qeACTRRTETRRYI0 B MHHMYHO wacTn dyrximn f(z) = 22+
29z,

Pemenme. [Tyete 2 = £ + iy, Torsa

fl2) = {2 +iy)* + 2i(z — iy} = 2* + 2izy + %% + 2iz — 2% =
= (=% — o' + 29) + 202y + =) = ulz,y) + iv(z,y),
OTKYA NONVEaeM:
ulz,y) = (2 —y* + 29), v(z,y) = 2z(y+1).
Sanaga 11. Halri ofpadsl ykasannbix Touek npw orobpasmennn f = z° — i
Dag=1—4%2) 2 =243
mwmﬁaam_ U flan) =(1—iP—i=1-3i4+3" P —-i=1-8i—3+i—i=

14

2) flzo) = f(2+3i) = (243 —i=24+3-2%.3i +3-2- 9%+ (3}’ —i =
B4 361 — 54 — 271 — 1 = —46 -+ Bi. .

3apmaga 12, Ha#ttw obpasbl YKAZAHHBIX MHOKECTR NPH OTODDEMOHHN W =
1
_+N._ 1)Rez=0;2) [zl =1, 0 <argz < 7; 3) |2| < 1.

—

Pemermae. 1) [lyers 2 = z+iy. Toraa MAoxecTrRo oNpeieiaeTea YPaBAEHEEM
=0, unn z =iy, y € B. Pacemorpam

1+iy  (1+ap) 1 uumi 2y
1—dp  1+47 I_+m___H 1+4*
Coorpercrsenno, 06pasoM MHOMECTBA NPH GaHAOM OTODDANEHHH ABIASTCH nW-

RAS Ha KOMIIEKCROR MIOCKOCTH (), onpe/lendscMan NapaMeTpHYECKEMH Ypan-
HeHHAMH:

=+ .

w= Hﬁmw.u =

i

t
Hepetinem & apyroMy mapaserpy £ € (—7%;%): ¥ = tg—. Torma Ty #e THHEED

MOFEHC JATATE MADAMETPROCCKRMA YDREHEHHAMN 2

1—tg?k
ﬂ“ul.ﬂﬂh»'ﬂ"nowﬁ ]
ot te(—mx).
L
W= 7 = sint.
HL_uw_m.mm

Taxnm obpasoM, HARA NpelcrannseT cobON OKDYMHOCTE U° + ¥° = 1, NpHuem
TO9Ka OKpY*HoCTH (—1;0) cooTmeTeTByer £ = L%, wiR ¥ = +oo. Samernu,
KpoMe Toro, 4t w(i) = 41, B, Takum obpazoM, TOTKHE z = i 0CTAIOTCH HENo-
ABMAARMA TR AaEH0M drobpasenwn. llockoasky towka z = 0 mepexoaut =
ToaKy w=wil) =1, 1o 0Tpe3ck [—i;i] nepexoaNT B NPABYI0 MOAYOKDPYAROCTE.

y b T |
A TaE Kag Touka w(2i) = —= + i- pacnonoweRA B BepxHelt TOAYTUIOCKOCTH
; 3 5
: i :
Imw > 0, To nyx arg{z— 7)) = 7 IO BCTE JTyY, HCXOLAIEH B3 TOYKH 2= { B

MOMOMKHTENTRHOM RANPABACHHH MHUMOH OCH, IEPEXOAHT B YETRCPTh OKPYIKHOCTH
fw| = 1, Imw > 0, Rew < 0. Anasorauso Qyy, HEOASIHE W3 TOUYKH 7 = —i B
TPOTHBOTIONMKAOM HATPABICHRH, NEPEXOHT B OCTABLIYIOEH YETREDT OKDYIKHO-
ety (puc. 6). \

2] JlanHOe MHOMECTRD TPCACTABIAET coBON BEPXHIOW TOAYOKPYHMEOCTE C TICR-
TpoM B () na xommaekerok nuockotTn (2) (2 =  + iy). STa TOTYORDYKEOCTE
38/136TCA TAPAMETPHYECKEME YDABHERHAMM:

aﬂnomm. _.
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Prc. 6

Hattnew ofpass ToUe 3708 MONYOKDYAROCTH:

4 1+ cost+isint

r= floost + 451 e
Ll L 1 —cost —ising
.”H+ncmu+._.m53ﬁ cost -+ "mEH.___

(1 —cost)? +sin“t

Iilnmmw&_Imman+$E£w+nnmu+HInnmn.._Im g i

T 2 — 2cost T l—cost
21 2

b sin(t/ vnﬂmﬁmﬁmu“m.ﬂﬁwwnmﬂu v € [H+oo;0] nput e [0;x).

2sin’(t/2)
Cooreercraenno, oBpazoM yEa3aHHAOR MOAYOKPYKHOCTH TIDH JAafiRoM oTodpae-
HAH ABASETCA MACHKECTBO BCEX TOHEK W = U + v KOMIJICKCHOH muockocTn (),
gaa koropeix 4 = 0, v = 0, 70 ecTh HEOTPHUATENRHASN YACTE MHEMON NONYOCH.
3] JIaHHOS MHOKECTEO NPSACTARAACT COBON OTKPHITHIN KPYT pajnyca 1 ¢ men-
TpoM 8 0 Ha KOMNIGKCHON MAOCKOCTH. AHSJIOrHTHO 1.2) MOKa3EBAEM, 49TO Tpa-
HHIlA ITOTD KPYTa, TO COTh OXPYMHOCTS (2] = 1, mopoxoanT npH 3anasHoM o106-
DASKEeHWH B MHHMYI0 och. Una pasnenser atw uhn_nﬁnﬁqw Ha JIBE NOAVIAOCKOCTH
— mpagyio (Rew > 0) # acayio (Rew < 0). 3amersss, 910 0 npARALISHET KPYTY,
dw(l) =1 > 0 lootomy obpasom Kpyra ABNAETCR NPABRS OOAYTUIOCKOCTH —

MHOKCCTED BCOX TOHMEK W 2= U+ iU Ha KOMUICKCHOR TAGCKOCTH (1), I8 KOTODE
uw = 0.

2.2. Ocuoprbie sJeMeHTADANE DYHKIIH KOMILIEKCHOID MepeMerHo-
o

Catepyroupe hyRKIIE HA3LIBAOTCH GCHOGHNMML JEMENTIaPH LML
L. pofuo-pannonansras by

[ L R ¢y et /)
buz® + ...+ bz + by

16

n,me N,

B ﬂ.m..ﬂ.n_mﬁg._...ﬂu
a) nunefinan byuKIHA

az+b, abeC, a£0:

b) crenennan drynkns
2ty med;

¢} ApobGRo-TRReHAan GyAKORS
az+b
cx+d

2. Noxazarenraas GyFxmaa

a.bedeC ¢#0, ad—be#0

e® = e¥(cosy + isiny).
3, TpurotoMerpraeckne QyHEIHA

: g g el et sinz cosz
sinz=——r— cmz=—p—, Wr=—, clgz=

Hpuseganus,
1. Tlo onpensnernso,

gt et giledi) _ goilebin)  popple  po—is

ginz = - = = .
I 2 b
e ¥(eos + isin 7) — e¥{cos & — dsin) 2
= o = ulr, ¥} + vz, ),

s

ol SRR : < £l

uld,pl = sinz- ; =gingzchy, vz yi= wm = coa xshy,

OTKYAS TMTFIaEN:

gin z = sin{z + 4y} = sin zchy + 1 cos zshy. {2.1)
ARANOTRIHD AOKAIHBAETCH, 9T0

cosr = cos(z'+ iy) = coszeliy — §5in 25hy. {2.%)

[Pl

. Mo dopvyaam (2.1) 7 {2.2),

sin zchy + tcosashy
cosgchy — isinzshy

gz =

TE zehy 4 ¢ cos zshy){cos zchy + fsin zsh E
cos? zchy + sin 75hy
?wuw_ —sh¥y) sinz ooz +ifcosd £+ sin HE..E&.E
cos? zoh®y + sin® zahty
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b m - gin 2r + ishdy
2 cos? zeh®y + sin® mshy
[To deoprynam JRoRUOre APrYMERTS MOIYHTAEM:
Hlm.nﬂmﬂ : chiy+1 i 1 —cosZz .a“_pwuﬁl 1 1
2 = 2 2

cos® reh?y + sin® zsh’y =

= (1-+ cos 200k + 2c08 22 + 2ehZy — 1 ~ cos Zach2y) = 3(cos2a + chi2y).

Taxum ohpazom
3 sin 2 + ishy

tgz = tg(z +3y) = P (2.3)
ABATOTHYEO JOKAIHEAETCH, TTO
) in2x — igh2
etz = ctglz + i) = w.lm_l.ll.l.umm (2.4)

3. Kax sEano ma poxasarencersa dopaymu (2.3),
|cosz|? = coaz Bz = WA§§+ chy),

H TaNm 0OpA30M, B OTAWIRE 0T AeHCTBRTEILNOTO CAYIAN, | 008 2| MOKET NPHEHMATE CHOTL

¥rofhs Bognnmie sRagenna. Jaserwsy, 1o chy > | opw g+ 0, ch = 1. TTpr stom | cos 2| <

1. Noszomy [cosz| = 0 Toasko & Tom ciy+as, woras y = O, cosds = —1, 70 ecrs opnt
1

=4+ IRE, AAE £ = 57 Tk, k£ Z. ARATOTHIHLN PACCYCIERNA MOOKHED TPOBECTH 013

| gin #].

4. I'mnepbonngeckns GyFKIEA

gt — g7 5 4 gt shz chz
= = =—— Gpethe=——
ghz 5 A 7 -2 Ah o x S

5. Jlorapudmuseckan GymrIHA
 Lnz =Infz| +ifargz +2kn), ke Z
Harkas QYAKIHA REASSTCH MHOTOZHAYHOH, Hapany ¢ Relf paceMaTpurasten of-
HOSHAYRAA DyAKURS
Inz = In |z] + dargz,

KOTODaA Hazneaercs gorapudmaudeckoll dyHEUMel B cMBOIC TIABHODD SHEATE
HEA.

fpaengsus
L. Tlyers & = re'?. PRcoyoTpRM

oLz glorktlptzen) _ Jor iloteR)

£
=7leos(p +2kn) +isin(@ + 2k7)) = ricos p + ising) =77 = 2.

Tazmy efipsaou, dyRknes = = Lnw Openctalizer Ros MHEGHPCTEG pemernl YpaBHeHEA

w =€, T0 ECTh REaReTrd o0paTROR 00 OTROMERNND X ToKatarensraft qiyHIHN. 2

18

2. Hepes cynepuoInmRI TORAIATEAREON ¥ Acrapndumaeckol diymsnum CHPEAETAITCE:
&) ofmas cremenmas dymmms 2° = el g o O
b} obman noxasaTeThRAN GVAKDET of = ¢*h8e o £ O,

f. Ofpartare TPRTOHOMETDHYECKHE B PRAEEDSONHSecKae dyRKIRR:
Arcsinz, Arccosz, Arctge, Arcctgz, Arshz, Archz, Arthz, Arcthz.

MTpumexonue. YEaZaAAne GYRKNUE MO¥ED RHDAIETE B BU e CYTEPIOSHONE NPe Ik 1y I
Dy ERIE. :
Sama4a 13. Hatrra dopuyny, ssipasanongyio Arcsing,
Pemenne. [IyeTs w = Arcsinz, To ecTs
m.mn_ L. ml?._
T =ginw = —_——,
2

Honowuwm = = e, b= iz. Torsa nonyyacM ypasHenne:

ﬁurm__ﬁIHHF OTEYVIAE = = b+ P41

(3nece B2+ 1 - ato KeMnmexcHEH RODEHR, TO ecTh 2-3HATAAA VHRTRA KOM-
NJCKCHOrO NEPEMERFOTO, TIO3TOMY + Tepe/l FAM CTABHTH He HYIKHO), H, TAKWM
ofpazom,
1 s i
w = MHE_”@ +v148), Ttoects w= —ilnfiz + /1 —22).

2.3. llpemen ¥ HeNpPEPHBHOCTE (BYHKINM KOMILTEKCHOTO mepeMeH-
HOCO

Omnpenenenme 1. Yreno wy # oo Ra3kBaercs npedeiom ﬂ@:agwa w=f(z)
npu z =+ 2 (m f{z) = wy), ecnn

F—+Z
ve>0 F6=08(e.%)>0: Va#au, [z—al<8 ameen |f(z)—wuy|<e.
Masicro faTh paBHOCHABHDE OTIPELeleHNE.
Onpegenenne 2. _wwq flz) = wy, conw nas mobod ToCTENOBATETEHOCTH
i
{2} = 20, 2 # 7, vmeens Jim f(z0) = wy.

Hpunevanue Eonmwy =wp + g, 3 =0+ iy, w = fz} = ulz,y) + ez ), To

Yim flz) = wg & Jim ulz, v} = up, Jm v(z,y) = b
o= Tm

Omupenenenue 3. lim f(z) = oo, ecam

E—g

YRE=0 d0=0(Rz)>0: Vz#z, |2— 2 <38, wmeem | f(z)| = K.
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PaprocHabHOS onpenencine;
Onpenenense 4. lim f(z] = co, ecan ana moboll NOCAEIOBATENLHOCTH
E—big

{za} = 20, 20 # 20, Bmeen lim f(z2,) = o0..

m=Fog

Hanes, dyrrnma w = .w_“hw HAZRIBAOTCA Henpepuenol & WOYKEe ), BCITH QA

onpefescaa B 910k Touke m lim f(2) = f(z).

Th Iy
Hpumeyanve. Boan wy =wp +ivg, s =z +iy, w= flz) = wlz,4) +ivlz, ). To dymxnes
w = f{z) AenpepwERA B TOYKE z TOTOE F TWIBKD TONNZ, KOTAA dymamm u(z, v 1 iz
REWDEQEIBHL B Towre (Tg; i),
Taxnwm obpazom, see croficTpa HenpepraRkX QYEKUNE ABYX NEPEMEHHRN Ho-
PeHOCATCA Aa QYHKIHAE KoMILIeKcHo! TepeMerHoN.
3anaua 14, Brapcants

. B 4iz42
_huﬂ..l.-|...
FH  Femf
Pemenme.
; 2 WA 2i
i & 0 S P e ) (s 2) — 34,
T==¥ A= I =i £ —1 =¥l

B nocnenmen paBeRcTEe HemONE3yeTCA TOT BAKT, Wro z + 2 = T + iy + 2 =
z + iy + 2) = ulz, y) + fu(z,y), cre bywxumn ulz.y) =z A v(z,y) =y+2
HETPEPLIBHE! A4 BCeH MIOCKOCTH, & clefiosaTenbho, B dynkuus f(z) = z + 2
HENPEDEIBHE.
3anaga 15. Heenenopars Ha senpepbisrocTs dhyaxmio w = f (£} =€
Pemesmie. [Iyers 2 = = + ty. Toraa

W= e — m...w_mlﬂ.__q e NN_HQ..._WH___ — isgin w_qu = ﬂ_ﬂﬂum__u— A .n.ﬁﬂ,Huw__““:

rae dynxnun u(z, y) = " cosy, vz, y) = —e”siny HenpepHBELl Ha Brelt TOC-
KOCTH, eefosatensuo, dyukuas f(z) = ¥ nenpepsinaa Aa Roeft KOMILTEKeHORN
MAOCKOCTH. 1

=

Janaua 16. HecnenopaTh Ha HENPCPHIBHOCTE QYHKIHIO w = flz) = —.
Z

Pememme. [lyeth 2z = £+ iy, Toraa

BON A SR o
W= 21 M___u = ﬁ_.‘.hu w___..' g 3 ue_nh,m__u_,
CIe
oY) = —mmee, o(ry)=—
; 74 gt _

Samernm, uro Qynkuun u(r,y) u vz, )/} HENpepHIRNE! BCRTY, KpOME Havama
xoopmuHat (z;y) = (0;0). B touxe (0;0) onn ne ONPEIENCHR, CIACIOBATETHHG,

20

paspriBHEL. Bonee toro,

i im oz, :
lim u(z,y), limv(z,y) A

=}
=0 p—+l

HefcTRUTRIRED, HANPHMED, s GVHKIHH ﬁu_,u“_ MO0 VKA3ATE 2 Maprt no-
COOBATENbHOCTER: T, = 1fn, o = 0 8 2, = —1/n, ¢, = 0, cxoannmcs
k 0, B Takmx, 9TO NOCAGIOBATCNLHOCTH COOTESTCTRYIOUIAX 3Havennf DyHKIAK
(T, yn) —+ 1, ulzy, ¥n) = —1 crpemarca k pasusiv uwcram. Crenosaremmo,
npemen

lgute,)

w0
He CYIIECTEYET (HH KOWETHRIM, HE Geckomewnmitt). Taxum ofpasom, 2z = 0 srra-
ETCH CYMEeCTBeHHO ocobol ToaxoH Da3DRIBE HCXOTHOMN __&u.,.mmnzs,

2.4. Anamsrwaeckme pyExmpm. Yenoena Koms-Prasasa

Ecnw dymxuna w = f(z) onpenenesa & ofnacrs D C C, v s ro9xe 2 € D

CYECTBYCT
oo flze+4Az) — L:“u”..
Azl Az
TO OB HASWBAETCA Npousssdnoil dynxyuy f () & mouxe z u obosrasaerca f/(z)

df{z)

HIIH .

dz g

Beqw ana 2 € D 3f'(2), 7o rosopar, uto dyexkuns f(z) duddepenuupyema
6 mowxe z. Ecow dyExnua nudwbepenmupyema s xaxcoll Touxe obmacTH D 1o
POBODPAT, HTO OHA ABIHETCE oHeiumusccrol & ofagcmu D Oyuxnwrs HasbisaeTes
AHAAUMUNECKOT 6 MOYKE Zp, £C/M OHA AWATHTHHHA B HEKOTODOH OKDECTHOCTH
ITOR TOTRA.

Aas Toro, wrobnt dymxmus w = f(z) = flz + iy) = u(=,y) + iv(z, y) Grra
aranuTEYeckol 8 obnacte D, HeoBXomHMO H DOCTATOYRO, 9TObA CVIIECTBOBLITH
HENPEPLIBARIE HACTHBIE NPOH3BOAHEE QyRKun# u(z, y) B v(z, y) B 3T0ft OBnacTs
H BLTONHAINCE Yeaosua Hown-Pusana (CR-yeaosus):

CooTRETCTRERRO, MPOWIROLHAS BRIPAMAETCA HO (OpMyTaMm:

Fi(z) = vy + ivg =) — il = ul —ju) =} 4]

HIH ..—.
. r A 5
fllz)= M?H. + i) = MT__M_ ~ ),
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[papuna nudpeperumpopanys dyskuait aefcTRETEMMAOR TCPEMERHON TepeH0-
CATCH HA (hYHKITHA KOMILIEKCHOR nepemennolt. B SacTHOCTH, Cll pARSIJINERL CROH-
CTHA:

1. Ecan f(z) u g(z) anannrasne 8 ofnacta D, o dynwxmen flz) £ g(z),
flz)-g{z), aTaxme f(z)/g(z) npn yenosmn, uro g(z) 5 0, anamaTiyEs B 0GTACTH
L}, w npH 3TOM CHpABS/TABL HOPMYIE

() 24() = £ 29,

@E : Eu& = fl2)olz) + ('),

ﬁ@ V u%;ELE%
a(z) g*(z) ;

2. Bonn dyrxums f(z) apanwrnana B ofnacra D, a dyrxmaa @(w) asam-
tana B obaacrn G = {f(z)|z € D}, ro ux cynepnosnmua F(z) = o(f(z))
asannTRYAa B obnactn D w cupasesmna dopMyna:

Fz) = @'(f(2))f'(2).

3. Eerm dyrkups w = f(z) anannrauna 8 obnactn D w f/(2) £ 0 B okpect-
HOCTH TONKH 29 € D), o B okpecTHocTw ToukE wy = f(z) onponenena obparnas
dysxmus 2 = £~ wyg), nprgenm ora ok aHATETHYHA # CIDABCITHEA dopmyaa,

1
(7Y o) = s
) F'lz0)
fMpusevanue. CopMyIH DpORIHOTRK WIEMEHTAPERN GVHKLET KOMTIEKCHOIO Lepsnen-
HOTO AHAIOTHSAR COOTEETCTRYIONEM BOpMyian TPORIBONNL Gy ARIRE I8 fCIRRTemRROTo Ha-
PEMERHGIG.
3ama=ga 17. Jlokasats, aro dynkmns f (z) = €% ananuTiana m wattrn f1(z).
Pemernre. [To onpepenenmo e = 2@ — &% (008 3y + isin 3y). Hosromy
u(z, ) = € cos 3y, v(z,y) = *sin 3y. Taxum oGpazom,
u, = 3e™ cos3y = i —3e¥gindy = —u.,
10 ecTh CR-yenoBna BrNOnFCHB Ha Booll KOMIISKCHOH ILIocKoeTH, CooTser
CTBEHHO
f'(z) = ul + i), = 3e™(cosly + isin 3y) = 3™
3agaya 18. [lokasats, uto dynkura f(z) = 2° aranurnana n zatity Fflz).
Pemenue. [lyers z = re®, Torga f(2) = 22 = r?e™® = 12 cos 2¢ Lir?sin 20,
mu(r, @) = r?cos29, v(r, ) = r¥sin 20, otkyIa noayuacw:

U, =2rcos2¢, ul=2rsinle, U, = —2risin2g, v, = 2rfcos 29.

a3

Taxws obpazon,
' 1 i I 1 ')
Y. = |..u;..£._«:
TO ecTh snimonmenkl CR-yoloBns B nomapeeix Koopmusarax. CooTeeTeTenno
(PYRKUHA AHATHTHYHA H

plpile Nw

Fi2) = mTﬂ vl = mminamma +isin2¢) =2

Z # Z Z

3anaua 19. Jlokazate, wro Gyrsnus f(z) = In z ananwTaTHa BO Bceff KOM-
TLIEKCHOW TIAIOCKOCTE, KpoMe ToTxE 2 = 0, b Hafitw f'(z).

Pemermte. Jlyers z = re'. Ilo onpepenening Inz = Inr 4 ip. Mosromy
u(r, @) = lnr, v(r, @) = @, oTkyaa noxysaem npE r £ 0:

1 1 A i

U = = %=0, =0, y=1 Toects u = ﬂ.ﬁ. = Iﬂﬂﬁ.
Taxnm obpasom, smnonseas CR-yenosns B nonapasx kooprrraTax. Coorner
CTREAHD YRKLHA AHATATHYHA H

£ =(w+at) =T (T400) =1

4 "]

3aga=a 20. Joxasats, 9to ﬁ,mmnﬁm f{z) = sin = aRaauTAYRa BO BeAl KOM-
TAEKCHOR MUIockocTw, # Halite f'({z). Bagagy pemmats meysa ciocobamm: ¢ noMo-
mei CR-yenosa#t 7 ¢ HOMOIMEN CBONCTE RHANHTHYECKAX chy R

Penrerme. 1) ITo dopuyae (2.1} sin z = u(z,y) + fv(z,y), re

u(z,y) =sinzchy, wv(z,y)= coszshy,

OTKYIA DOy Tash:
U, = coszchy = v), ul =sinzshy = —u/,

T0 €cTh CR-yonoRWs BHINGARERK Ba Beell xowmickcEol nnockooTd, Coorner
CTEEHHO
¢ B -
f'{z) = ul +#v} = coswchy — isinzshy,
o chopuryae (2.2), f'(z) =cosz.
2) Ilo onpessneRAmD
g2 g
sing= ——
21 .
B 1O NpaBHiay MHGOhEpernHpoRanta SHAINTHIGCKAX dysEnl DOy TaCM, 510
DYRKUHA AHATHTHYECKAS Kak CYTEPROIHITHS aHATHTHYECKHX DYHKIEE 7 copa-
BEANHRLT PABCHCTEA
l | : ot =i ml..u.
1 L et I e £ AR =
izl = % (ie'* + ie™") = =oosa.
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Sanaga 21. Hatrrer ofnacrs anamwrwgaocrs dyukumn f(z) = t22 ® Bui-
sHenATs f'(z). Bapauy pemuTs aByMA cnocobami: ¢ nomoneo CR-yerosub # ¢
MOMOIIBID CEORCTE ARATHTHYecKw: DyTRIHl.

Pemenue. 1) ITo dopmyne (2.3) tgz = u(z, y) + iv(z, y), rne

sin 2z (o) sh2y
cos 2z + ch2y' NEllli=

u(zy) = cog 2 + ch2y’
OTKYAA HOMyHaeM:

s _ 2cos2z(cos 2z 4 chly) + 2sin®2z  2(ch2ycos 2z + 1)

e (cos 2z + ch2y)? ~ (cos2z +ch2y)?’
IS 2sh2y sin 2z
¥ (cos 2z + ch2y)?’
in 2rsh?
v 28in i

(cos 2z 4 chy)?'
¢ _ 2ch2y(cos 27 4 ch2y) — 2sh®2y  2(ch2ycos2z + 1)

¥ {cos 2 + ch2y)? ~ [cos2z +ch2y)?
TO eCTh CH-ycnoBRA BMMOMHEHB] Ha Boel KOMIISKCHOR IICCKOCTH, KPOME TOUeK,
B KOTOpBIX cosdz +chiy =0, Toecre vy =0, 22 = n + 2k, w2z = £ 4 nk,

A
k € Z. CooTBerersesng

u

2(ch2ycos 22 + 1) + 12 sin 2zsh2y
(cos 2z + ch2y)?

fllz) =, +iv), =
Janserim, 9To

I sz 4{cos zchy +isinzshy)®
cos®z  [eosz[d  (cos2z fohZy)®

_ 4{cos? wch®y — sin® Hm_._u.ﬁ.._ + Bicosachysinzshy
(cos 2z + ch2y)? %
_ 2{ch2ycos 2z 4 1) + i2sin 2zsh2y

{cos2z + chly)?
1
r ¥ R
Taxnm ofipazom, f/(z) = s
2) Mo onpeacaecano
6 sinz
p=—
i e

24

H 1m0 npasuias audepeRIApoRaRAS AHATHTHYecKuX dyRKMH Tonvuaes, To
T
B obJIACTH Tex z, Jns koropeix |cosz| 5 0, 10 ecth npw z # 5 nk, k£

2, hyHKIHA ABIACTCA AHATHTHYECKON K&K JACTHOR BHANHTHIECKRX YHKIHH #
CUPABSIIMEL! PABSHCTRA

(sinz) cosz — sinz(cos2)’  cos®z+sin’z

fi(z) = |

cost cos? z

Paccmotprm

: fo i 2
; g L pmiz nﬁ — iz
£0st 2 + sint 2 = Sl B + | —) =
2 2

14 : ; :
= M ﬁ.ﬁmuﬁ + 2 ._l.mluauu. == ,ﬁﬁu-& -2 o mlwmﬂ.u.w = .1.M.I =1.
1
Taxmu cbpazom, f(z) = =7
3amawa 22. Hatitr ofnacts ananwraunocTs dysknm f(z) = (2)2

Pemenwe. [Tycre 2 = v + 4y. Torna f(2) = (z — iy)? = 22 — 2izy — o =
w(z, ) +iv(z, y), vae ulz,y) = 22 — %, v(z, y) = —22y. Mpw soM

ul = 2z, &_h._ = —i=,

TO ECTh U, ¥ U, HM NPR KaKOM z, ecni T # 0. Ananarngso, u, ¥ —v. mpm
y 7 0. Taxww obpasoM, CR-yenorre RArIe e snimonncHo, kpome z = 0, u f(z)
HE ABNASTCH AHATHTAYCCKOH HE B ofHoH TOYEE KOMIISKCHON MAOCKOCTH,

2.5. Murerpan or hyHKIHE KOMIIEKCHOTO TEpDEMeHHOTD

Ilyers ¥ C C — nyra kycouso taagkol KpEBOR ¢ BHIGDARHLIM HATDaBIEHHEM
obxona, a f{z) — dynkuns xoMnRekcHOTS NepemerHoTD, ONpEASTEHHAS U OTPAHH-
HenHad Ha Ayre Y. Pasobrem ayry Y towkaMu 2 € ¥, k = 0, n, Tax 9T0 nepexon
OF Zk-1 K 2 COOTRETCTRYET Hanparnenwio obxona. Homowmm Az = 20 — 2,

£ =1,n. Hasosem wwcao A = max [Az| meaxocmeo dannoeo pasfuenus dyeu
k=In

. Ha kaxnolt 3 98cTHURRX VT #3125 BrIDEDeM MPOHIBOILAG CDEREINN TOUKY
Ce; £ =1, n (pre. T} Cocranmy cymmy

o="3 fler)da.
k=1

Hagonem ee unmezpaasnod cymmoll dynmyune f(2) no dyze v, OTBCHAIONEHN TaH-
HOMY PazOReRHI AyTH W AaHEOMY BnGODY CpelHuMx Touek. Ecmk CYTIEETEYET

HEOHCHERI mnm__u = I £ C, ne assHemnull 2y o7 cnocoba pastWeHHA QyTH, HU
A=
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oT BEIBODA CDeHAX TOYeK, TO MOBOPAT, 910 dynsuyus f2) unmezpupyesma adoasw
dyeu Y, & camo uucno I nasmsaeTes unmezpascss gdhisuun f(z) no dyze 7w
oDOZHAYALTOR Cleny oM 0Bnason

ﬁﬂ.\'%nuu_&m.

Tlpw sToM ¥ AASHIBASTCA XOWMYypos unmezpuposanus, a fz) — nodunmespain-
Hotl dynsyued,

Almz {z)

Prec. T

Mpresegnmus,

. Beam z =z +iy, flz) =u{z ) +iv(z ¢) vo dz =dy +idy w0
.\ o= \. (el y) + ol y) Moo+ ddy),
3 ¥

FJTE
.\. flz)de = ‘\‘ iz, yids — iz, y)dy + .\, iz ylen il iy, {2.5)
¥ F ¥

TOg CHpabd CTOAT OORTSHEE KPRBOINHEANES BRATErDAAN 2-T0 pOna oF ﬁ.wm.:._.ﬁ* JHVX e
CTBATEALALLY Repenerany. (TCHIA NONATHG, 9T¢ ecal dyukuns f(z) HenpepBEL Bionn
OYTH 7, T OHA HHTEMDHDYEMA BA0b Hee,

2. Heam ayra ¥ 3aiasa NAPAMETDHIC M FPABHERAEM

z=zt), tela, g

25

(mpw (1) = z(t) + iylt) MoRA0 CTHTATE, =TO Y — VTS HA TWIoCKOCTH O'Ty; SanaHEss naps-
METPRHABCKAMA YPARREHRAMA: T = (i), v = y(t)), nprven wauaneuof 1 xomeTAol ToTHAM
HYyTR COOTBETCTEYIOT IHAYMNT napavetpat=out=f, o

B
.\ okt \ (=) @ (2.6)

> Imz (z)

|
Y

Prc. &
3anasa 23. Brymennrs (puc. 8)

.\,_a_”m“_fy y={z=2+iv’ | y=2 sl

Pemesme. Sameray, w0 (Z)% = (2 — iy)? = 2% — 2iry — y°, creopsarennmo,

Im(z)* = —2zy. Baoss ayrm ¥ maees: Im(2)® = —22 -2 = —2¢% dz = d(z +
i) = dz + mphu = dr + Zizdy, B TakHM 0BpazoM, TCPCXOLA K WETETDAIY 1D
napamerpy T & [0, 1], momyuaem:

¢k
\ Im(z)’dz = \ (—=2x%)(de + 2izdz) =
T (]
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_}_3 7 (z}

Aez

= 0 1
Prec. 9

Janama 24. Berucaunts (prc. 9)

.\.ﬁu+uvm_n.,m. ¥y=1zeC | |zg]l=1, 0<argz=< x}.
T

Pememte. m.m.ﬂﬂ.m_mr., HTO ODyTa Y SafasToA TapaMeTDHIeCKHME YPaBHeRHAMH

r=cost, y=sint, wm z=¢" f& [0, m]

B, CleoBaTentAo, di = ie'df, 7 = r—iy = cost—isint = e~ Taxnu obpazom,
Oy Ak

.\EN +1)zdz = \\E% + 1)e "iedt = _w_\.ﬁmx +1)dt =i Aw% + & =

¥ a i} o

T
3agaua 25. Buancnuts (prc. 10)

Hﬂhmmmalw._.nv =2cosm 4 Zisinn — 2410 =—4+4i7.

\@?lm%qutmn _aﬁnmw 1< |2] <3}

¥

Pemerme. Bamerin, 910 Avra Y 3aMaeTcHd NapaMeTPHYECKHM VDARHCHHSM:

; JK 3x
2=t = hnﬁﬂia: Hv - tefal

28

Almz (z}

Pue. 10

JeffcTRATentHo, TPEACTARIAA 2 B NoKa3aTenwwoft dopMe 2 = re'®, nomyuaem,

3% .
STO BROND ZYTH Y: @ = argz = —=, v = |2| € [1,3]. Tostomy dz = e/dt,

7 = te "4 Tagnu ofpasom, noayuaen:
3 3
\ {27+ 1)zdz = .\, (2958 | 1)pe 10 4eib 4 .\ (267555 o §)dt =
i 1 1

a

n mmmai + Mu n ﬁwmnntﬁq —-1)+ W_E -~ :_v = .m.mwlm.ﬂL + i) 44

2.6. Teopema Kooms. Mererpansaas dopuyna Komm f

Janes nas 3aMKAYTOTO KYCOHHO THANKOTO Koutypa ¥ © C orpanmuermyio
M 06acTh Gyges obosnavaTs iNtY 7 HASHBATE €8 SHYTMPERNOCIEI0 KOKMYPS Y.
Coorserersenno, ofnacre C '\ inty GyjieM HASHIBATH SHEWNOCMBIO KONMYDE Y W

obo3HAYATE eXtY.
Teopema Komu s onmocsssnol obaacti. Eom G C C — onsocssanas

obnacts # dyrkups f(z) ananuTHYEE B (G, T0 78 MOGOTO KYCOUHO MIATHOTO
FAMKHYTOTO KOETYPa ¥ C &
wﬁ f(z)dz=0. @)
.
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Prc. 11

Ecnu, Kpome Ttoro, f{z) renpeprnna B 3aMuxanan G, To
§ 1(z)dz =0, 28)
aG 3

e 86 — rpannna obaacta G

IMptsevariue, Dopsyna (2.7) ocranercs enpaneitnnsall B 4ns Mrorocemnoll ofiacTe pu
TOM, QUHAKG, YCUORHEE, 910 inty C &, Oeficrerrensro, 9robs yOSMATRCE B 3TOM, MOCTETOTHD
BIATL B KAmecTR: obpacTR oapocsassEyw obmacty [ = inty — Torma dyexoEa f(z) ananm-
THIRE B [} § ReNpEpHEHA B AMEIKAREE [, npudes A0 =7 - # BOCOOTER0BRATECE QopMymol
(2.8).

Hyers G C C — (n + 1)-ces3naa ofiaacTs. Do 03Ha%aeT, 910 4G =T U 4 U
o Uy, tae ' — nnemnutt 3aMEEYTRH KOHTYD, 8 Yq,..., Y, — BHYTpeHHKe, He
TICPEceKalomAecH I He BAOMERHRE ADVT B ADYra 3aMEAyTHe KoerTypel. [lomoms-
TelbHEIM Haupasacsnes ofxona G VOIORAMEA HA3RBATH TAKOE, IPH KOTOROM
D@_._ﬂhuq.f .ﬂu QCTRETCA ChAeps o1 m—,m.mhmﬂhm.ﬁ.mﬂv ABHTRINENDCH B 3TOM —.HN._.__EUL.HG.E.E."_E:
ITO COOTBETCTRYET NOAMKATENRHOMY HATPARICHAI 00x0aa KouTypa [  oTps-
UATETRHOMY HATDARTCHA O0XONA KOHTYDOB Ty, . -+ 4 Tp. Jaiee 8, npoxanamyn
B MONCAKATEABHOM Hatpassewnn, Gymem obosmasare G (pac. 11).

Teopema Koum gns muorocessHoll obnactu. Ecan G C C - (n+ 1)-
ceAztan obnacts w dymxiag f(z) asaauTeeHa B G H HCIPEDHIBHA B 3AMBIKAHHA

G, 1o
.\ flz)dz=10, 7o ects .miu”_% - M.m.:&? (2:9)
aGt ™+ k=Ll

Teopema 0 He3aRMCUMOCTH HHTErDatA OT OYTH WHTErPHPOBaHMS,
lyete G C C — onsocmsnad obnacTe, 4 Qyuxuus f{z) nenpeprisia 5. G 8

30

nas moBoro KycodHo MAIRore aMrEyTore xourypa I' C G

'Mm..w_nuu____p.m = 0.

Toraa Vzg, 21 € G ueterpan [ f{z)dz we sasacHT oT AMbopa KyCOSHO THAAKOTD
T
KORTYpa Y C G © mazaroM B TOUKE ¥ W KORTIOM B TOURE 2 W COOTECTCTBERHO

Ty

oficanavaeren xax [ f(z)dz. Bonee Toro, nas mioboro GHKCAPORAREOTO 2y € G
o

dynruns

$(z) = .\. flw)dw

sHATHTHYHA B obnacry 7, nprem $'(z) = f(z).

Ilpieanne,  Pymenes $(2) Basusaercy nepeoofpaaned dongun fl2). Jamermd, T10
ecmn Fiz) - onma w3 neproodpasnux dyakmun [z} T0 B yCNOBMS TeOpeMH CHPAREILIHES
obobmersaa dopsvyma Heormora-Teftrmma

= .__....__HN__.V e M_ANGH_.

Bz

[ 1)z =re2

£

. Oreroga ® w2 Teopemer Komn nonysses, =m0 CIPERSANARG CAGIYRNTES Y TREDMIEHRE.

Caencrone veopemsl Komm. Hyers f{z) amaneravaz & ogHocessaol of-
nacte 3, a ¥ © 7 — mobolt kycouHo TankHil KOHTYD, coRARHAOMWE TOYKA
z, 2z € (3 W OPHERTHPORARALIA B HATDARIERWH OT 2p K 21. 10TIa

= F{z) — Flz), (2.10]

.\ H2)dz = Fiz)

E

rne Fiz) — nobas neproobpazuas, 10 ecTh aHATHTHYECKes B (3 (yAKIAA Takad,
aro F(z) = f(z).
[pumesanue.  Mpeanoncee, dypxopa ufz) (2] asanwrssma B oIR0CBRIEOR 06TacTH
G. ®ymgmma Fiz) = ulziv(z) sensercs, omesnso, neppoobpasiol ana dyssman Fz) =
wiziu(z) + u(zl'(z). Orcioni B #3 dopayma (2.10) nanywses, 570 Ans m0boTe KYCOTHO
rigARoTe KoRTYpa ¥ C G £ RaTanoM B TOMRe 3 £ G B KOEOOM B To9KE %) £ G cupamenavss
GOpMYAR FHTETPRDOBAHHA TI0 QACTAM:
_ )
‘\.Enn_&f“iﬂuiw.u_t_”uu_ I‘\.iuuﬁ__?vnn. {211)

T _ i ¥

a1



Teopema (uuTerpaibaas dopuyna Komm). lyers dyrxums f(z) aranaTas-
Ha B obaacth G, Torna dywenps f T.n.w HMeeT Beioay B obnacti G OpoR3IBOgHLE
nboro nopAnka. Bonee Toro, Yz € G cnpasenanss dropMyms;

LA ) i
flal= g 9 — g&_ (2.12)
4+
L e o e | T (2.13)

2ni | (z—z)
H+
rie ¥ C G — awobolt kycosAo THaIKEE 3aMKEY TR KORTYD Taxol, 910
mEeEinty C &L

Ecnu, xpoue Toro, dyrxnma f(z) menpepusna » aaMuKanEE G, To Yz € G
CTPaBeLTHBEL hOpMyITHI

fay =5 [ L, (2.14)
gt &
F® () = e L@[&v kEeN. (2.15)

2t | (2 — z)FH
%.’
3anaqa 26. BawRcasTs

T@%_ y={z=z+iy | y=a% 201}

T

Pemerue. 3ayerny, ato dynkuua e?? anasnTHYecKan § HMeeT NeprooGpad-

t T
HAYH wunua. Hosroumy npusennma dopmyaa (2.10). Haltnem HAYAMEHYH B KOHCY-

HYH Touxn O¥TH HHTEeTDHPOBAHNA:
T0=0, w=0*"=0, =zg+iy =0,

uu_.“__."_ EHHHM“H1 N.._”.ﬂwl__nwm___mﬁu_.n_ln
Ho obobmenroft dopmyne Huorora-Jle#ibruma (2.10) nomywasw:

I+
: I =t i e 1
BE e — Tz = 10 25 I 1 T = S T
M\.m. 2 Lt (¢ <) % (¢ i
= 2 (cos2 4 ie~Psin2 - 1) = s 24501 - e Toon2
% : = 5 sin2+ 2 (1 - e cos 1
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Sanaga 27. Buancoers

.\wannnw. y={z=t+4i | te[l,2)

Pemerme. 3amerud, 470 QYHKINE 7 H — CO8 2, ABNANNIAACA NepBoobpassoit
AnA DYHKUKE sin 7, aHARRTHYHEL BO Beell xoMmnexenoft mnockoeTH C. TlosTomy
MOKEM BOCTIONH30BATECA (DOPMYZION RATErPAPOBaHH: Mo gacTsM (2.11). Hataem
Had9aTEHYi0 H KOHEHHEYIO TOYKE KOHTYDE HHTEIDHDOBSHHA:

m=z(1)=1+i, z=2z2(2)=2+4.
Ho dropreyae (2.11) momyTaen:

.Nw
-\.nauunn.hl‘\.u?omu_,.iu.ﬂi naﬂu I.\'nowmau .
] T & T

Hanee, nockonsry (sin 2}’ = cos z, To no obobmennott dopuyne Heworona-JTefis-
aana (2.10), nomysass:

Bl
‘\.umwuunuﬂ_ﬁlmgm»._.mmﬂﬁ_ = gin #; — 21 €082 — sin 2y + 2 COS 2.
3 e
Io dopuynan (2.1) m (2.2) nomyzasu:
sinz = sin1chl 4+ icosIghl, sinz = sin2chd 4+ 4 cos 2sh4,
coszy = cos Ichl — ¢sin1shl, cosi; = cos2chd —isin2uhd,
OTEYIS HEXOTHM

.\» zsin zdz = (sin 2ch4 — sin 1chl) + 7 (cos 2shd — cos 1shl) +
¥
(cos 1chl + sin Ishl) + ¢ (cos 1chl —sin 1shl) +
+ (2cos2chd + 45in 2sh4) + ¢ (4 cos 2chd — 25in 2ehd) =
{sin 2ch4 — sin Ichl + cos 1¢hl + sin 1shl + 2 cos 2ch4 + 4sin 2sh4) +
+i (cos2sh4 — cos 1sk1 + cos 1chl — sin 1sh1 + 4 cos Zchd — 2sin 2shd) .

Sanaua 28. BLonciaTs HETErpan no 3aMKHYTOMY KORTYpY {00Xoa KOHTYpA
— B NONOKATEILHOM HAOpABIEHNH)

P -
ﬂm-,_&"
T
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Teopema (ruterpambnan dopuyvaa Komu), Tyers dyaxona f(z) snammmns-
Ha 5 obiacts G. Torna dyrxnps .__"_“.M. HMEET Beiofy B obnact G NpOHIROIHES
Jmbore nopagka, Bonee toro, Yz € G cnpassanmsn hopMyais;

1 r 1z

= : 2.12
Hm.wn_m i P mﬁ_..huu_ m, _d__
b
CIGL T GO | B 2.13
1=
roe ¥ C 0 — moboft KycOTHO THAAKAE 3aMKRYTEH KORTYP TaKO#, 9T0
zn € inty C G

Ecmi, xpome Toro, ¢ynxnun f(2) renpepussa B 3aMeKaEnE G, 10 Y2p & G
CHpABSIIHERE (OPMYTE

1 fiz)

fo) =50z | sopdm 225
act
|
Hﬁ.mu_huﬂ”_ = W._WM %R&u ke N. ﬁm—mu
%4

Sagaqa 28. BaeronATts

.\mﬁ»n.u. Y={z=z+iy | y=2°, eI}
X

ﬁmu_,EmmEm. Samernn, 910 dyaxiEa 5
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. m={ m=1 m=0

=1

Las panroro crenerroro psja p = lim $flen| = lim Ym+1 = 1, u coor
M+ L o]
1

-l
BETCTEEHHG PAJIRYC CXOZHMOCTR 2 = 5 = 1 - Tak xe, xax g1z paaa y. 1. Mo

m=i
CBOHCTBAM CTENEWHEDX DANOR BOSMOXED mouaenHoR mudidepennuposanne pama

+0
% T™ B KpyTE CROAHMOCTH {1 € C:|t| < 1} (5 nannoM cayaae on coBRAKAET ©
m={l
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OBAACTEIO CXONHMOCTH, TAK KAK NpH |T| = 1 pAA PAcXOATCA, MOCKOALKY obmutt

4I0H pAAS He cTpeMATeS K Hymo). Taxum obpazom, Henonsays GopMymy CyMMET
BeckoHeTHO YORIBAIOTIEH TEOMETPREECKON MPOrpaccHE, Tofy aem:

e : +ao / '
—H Y Gl AM ﬁav = F : -v S H“_e

m=i i} 2

rae
tl<lellzlel—dizl>1e |2+ >1.

COOTEETCTRERHD, CYMME HCXOOAOTO DAL
T 1

~2
MH (n+1)(—8)"(z4+4)" = - 1—1)2 o ...Hn? i ﬁm ==

Ti=—0G

5] 1 = 1 =1
=12 [}
Banaua 35. PasnoxeTs B pan Jlopana B okpectrocts O dyaxnsn
1
Nmu + 2%) i

rhe |z 44 > 1.

flz) =

Pemerne. | cnocof. Ocofiemm TodkeMy fakaok GyEEIER AsAsxTes z = 0
® z = —2i. Harbonpmes KoNBNe ¢ nentpom B 0, He comepames 3THY TOYEK {n
z =00}, - Kps(0} = {z € C: 0 < |2| < 2} apnserca KomMbIOM CXO/FMOCTE
coorsercrayomiero paa Jlopara. Ilo dopeynanm (2.20) raxomme

— s el .m dz.
a5 m_ﬂ._ .m.. miwnn T 2mi ] Az %)
si=1 lzl=1

n=0,£1,+2,...

Hockomsky p# 7 < —2 NONLIHTErPATHIAR QYHKLEA ARATATHYHA B rpyre 2] <
1, 70 mo Teopeme Komm e, = 0 npu n < —2. B enyuae n > —2, npumenan

&

dopmyny Komn nns dyakuus g(z) = S TP 2 = Dk =n+1 noayaaesm:
e mw .m Wm dz = mﬁME T W . M&I_M_ﬂ =T mfnm_ﬁwi o mwﬂﬁ 73 %ﬁ
o=l
Taxmm ofipazon;
fiz)= w Cnt" = Mu” mmw.:uu: — mwfm.m.m u_”w_,w_..“m:_ e || =2
n=—ns prom n=0

II enocot. Packnansman Ba npocTefimrae apobu, moaydaes

1= = (G- ) ~ 5@ £ 9.

Wz +2) 2i\z z+2
Qyrxnza qi{z) = W.. y2ike SBAASTCH CROMM DasivienwesM s pAm Jlopana no cre-
nensm z op |z| > 0. Paccuorpusm dhyurmmo

Bodon i
E_“N”_|u+ﬁlm5|%.

e
Ofogragan mm. = t ¥ HCHONE3yA hopMyny CyMMEl GecroneTno yOusaomed# rec-
METDHIECKOH NpOTDeceHH, TOTyIaeM

1 1
i - e " o1

TO ECTh

0 rn 82 ran—1
o) = m_.m e -3 U

H OROEIATeNRH,

:NuusmLﬁWE:w_ﬂ.immﬂ.
2iz 2y ghEs
Banzua 36. Paznowmrs 5 paa Jlopaka B OKPECTHOCTE 2 = 00 QYHRIAD
3 1
&= oy
Pemerme. I cnocof, Ocobandn Toukasy JagEol dbynkmue senmoTes 2 =01

z = —21. HauBonsmas oKPecTHOCTE TO9KA 2 = 00, HE CONRPMKANIAA 3THX TOHEK,
K3 .(0) = {z € C: |z| > 2} sensiercs KoNBIOM CXOAAMOCTH COOTBETCTBYIOWIETO

paza Jdopare. ITo doprynam (2.20) maxomms

1 flz) 1 dz
B A L S BIRSE D ET E  E
“=m P % m f oz "
=3 jal=5

Pacemonpam 2 enyuan:

1) n > —2 Toraa nogmnrerpanshas GyHKIRA HMEET BEYTPH KOHTYDA [2| =5
mee ocobnie To9kE » = 0% x = —2{ H, B 9acTHOCTH, AHANATHYHS B SAMRIKAHNN
TpexcBA3HOR obaactH (pHEe. 15, a)

1

G={z€C: [p|>z l+2]>1 |o|<s}
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Ilo Teopeme Konmd AnA MHOTOCRASHEX 0DAacTel momy9asm:

AN ik e dz 1\
= omi 22z + 24) Pz 2) |
sf=3 |z+2[=1
L[ fe, f awn
2mi 23 (z + 24)
si=t [#+2i[=1

1 1
Hanee; no Gopuyne Komn aas dysxuui gi(z) = T 92(2) = on+z PH

k=nt+l z=0nk=0, 5= —2 COOTBETCTBERHG, HAXOTRAM

® 0 L1 (1) 1 )l
e ._F,LH ) +g(-2) = - ﬁnmmvwi - e _“__,.un.“_iu (14 (=1)) = 0.

Pue. 15

2) n < —2. lloamurerpasiad GyRLIAT HMCCT BRYTDH KORTYDE |z] = 5 omay
TOUKY % = —2i #, B JaCTHOCTH, BHATHTHIHA B 3AMLIKARTH JEYXCEAZHOR
obnacra (pHe. 15, 6) )
G={zeC: [z+2i>1, |z <5k

Mo Tecpeme Kol 115 MuorocessAsm obaacTel nogyTas:

pee ke ilicds: So 1 g(z)dz
I%i A2z 4 %) 2mi (z+2])
[e+2il=1 |=+2if=1

48

Janee, no dopmynre Koms ana dyrkuen g(z) = g HP k=02 =-2
1
HAXOMHEM o, = §a(—2i) = % Takum obpazom,
—2 +oa 3
e n+2=—m (—1)™(i)m2™
= —_— _— b - 2.
f(z) nMH.l.E (—24)n+2 ;H n= I?_,_. 4 MV ”_ M gl .
Il enocof. ENMamnmnhm Tpeliyercs NonyYHThH Pa3NoKeRAe GyHRKUEH B pag Jlopana
I CTeeRssM m m.m..rﬂmﬂ.._.._.-rﬂ_ 910
1 1 1
flz) = == -

' .Hm..
z2(z4+21) 2 142

b
(Dboanadad { = — H HCHOALIYA POPMYAY CyMMpr DeckOHETHO yORBamed reo-
g

METPHYECKOH TPOrpeccHs, HONYIASM:

1 1 1 - = (5)r2" 2i
== = = =11 = 1) tl=|—| <1
OTKYAA
o 3
; {g)rar
uﬁhNh_ = MUHIH.._H N.Wp._._.w 5 &N_ 2

ri=i{}

Banama 37, Pazmowurs dyEnmEo f(2) = .wu“. 1 B PAA TNopara

a) o crenenaM (z — i); 6) B OKpECTHOCTH & = o0,
Pemermte. a) Obosnaamn z — i = £ Torza
tA4-d t+1 L1 1
i — - = == — - 1.
f(z) (t+:2+1 t{t+20) 2 h,. iﬁv
Henpea dyHknaA AMeeT ccobile Togkn ¢ = 0 n ¢ = —24. Ho reopeme Jlopana
OF4 JIOTYCKaeT pasnoxerue 8 psa Jlopana no crenensam ¢ B konsne 0 < [t < 2,

A TeiGHe BO BESITHOCTH kpyTa [t < 2, To ecTw mpm [¢] = 2. .
1) Henonesys pesyawrar 3afauu 35 (pasnomenne QYHKIAN go(z)), nomyuaem

n—1

flz)= W m +3 ﬁi Maw . o<t <2
n={

OTEY/T
R TERE O
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2) Bametnm, 41O
1 1 1

E¥2i t 1+ 8
Wenoneays pesynwraT samaow 36, nonydae

&) =5 A.,, ¥ MT:&WJ =2+ ST s,
n=0

n={
nnH :
11 & (g)ens REL=n
.u..nnu“|+|+ ﬁl.u.“': = n=m+=+1 =
2 2t W i n+l=m+2

e R e L= ;
— -mﬂ 1) Ty, T u,smﬁnlﬁiu_ e =] = 2.

6) BameraM, 9TO
2
- N —_—
241

1

flz)= T

LI R
By | o=t

1
CiGozHasas = t B HCMoNeSys hOpMYNTY cymus DeckoRedHo yOMBapmel reo-

METPHACCKOR IPOrpeceHd, MoayIaes

1 1 = -~
g e 2 I h _aifgdntl 8
He) =t o =t-s s £y (=1 =Y (-, e,
n=l =0
OTEYER
o]
ey
Fler=% _wuiw |z =1
n=i
1
Jagata 38, Paznomurs dyrrmio 4 nom..w = B pag Jlopana no crene-
HaM (z — §).
1
Pemenwne. OGozpaqas o t B HCTIONB3YA pasfioKenne cost B pam Ma-

KAOPCHE MOMYRASN

_H_. —1}2n e _1yEn
H«_MN”..H gmn”Mﬂtnﬁwﬂw_ ﬁ“Mﬂuﬂ%ﬁw mml.m.._uvD.

2.9. MaonuposamHsie ocobble TOMH 7 WX Kaaccudukamig
[yers dynkuus f(z) ananurnema B Konene

Konplz) ={z€C:0< |z—z| <R}

al

Toraa zy Ha3BACTCA UIoAuposannotl ocoboll movxotl dyrkman f(z).
Qyrenea f{z) npH coenaHHEX NpeANONoXeRsAx B koasne Ky rlz) pasnara-
cteA B pan Jlopaea:

HE_ nla +.u.n.a I aﬂ.wm“_._...__n_”nu_.
f(z) W?Im&_: mﬁ? u& 12 2

TTpa aT0M BOSMOXHEEL CIGYIOMAE CHY A :
1} f(z) = fa(z). Torna nonaran f(z0) = fa(zo) = cp, nomysaem, s10 f(z2)
CTRHOBATCA ARANATAYECKOR BO BeeM kpyre |z — zp| < R, Coorsercreenno ToTxa
Zo HASRIBASTCH yempanumet ocobotl movxod dbyaxnua f(z).
M
2 flz) =% G nlw&: 4 fa(z). Toraa 2z RassiBaeTca nomocos (npu m = 1
=1 ke =
npocmik novocom) dynsyue f(z) spamnocmy (wau nopadsa) m.

ITpiiesariug.

1

1. DaxTEsecion 370 oanaseer, sr0 dyEkmEa g(z) = ﬂ EMEST B TOTKE 2 = 2 HyAb TOPRNES

Nwimr e Wiz) # 0,
9lz) = 9lm) =...= " Uzx) =0, ¢™(z)#£0,

. Taxuy ohpasos, ecE OKAIAN0Ch, 910 ._q_.ﬂuu_ =@

T Zy - nOmoe KpATRHOCTR 1. B RacTHOCTHE, TaK OYOeT, evim
a(z) = (z—z)"w(z), wizo)#0.
2. B coorsererien ¢ dopaynoll Ko nomgyaass, 970 ecoR & — NOLH0C, T

§ a)ds = amic_y, e 1 C Koglzo), o€ int. (221)
T

3) B ocransusix cayuanx zp HASHIBASTCA cyuecmeento ocoboll mossod dumix-
yuu f(z). i
Mpusevanne.  Dantiudecsi 970 o3gadaeT, 970 pan filz) conepent GecKORETHOS THCAQ

ISHOE, He PARARR Ay, MoH) TOKAIATE, 9T0 B 3TOM CIY9aE u.lnvw@ flz} me eyupecrayer, wn
&

woResmf, Fr Gecxomesmnf, Tcnmexy gas cayyan I} CYmecTBYeT KORSTRMA MpeART, & Mas
2) - beckoHeuHHS, To cOparenmRBg o obparrce. Taxmw ofipasow, m — CYMECTEERERO 0COGRR

Touka < lim [z} A Y7o xacieres parencTea (2:21), 0RO OCTRETCH CUPARSINHIGIM,
E=tEp
Beckoresno ¥iAaneHHARA TOYKS &p M0 OTPETCTCHED Ha3blBAeTed HIOMHDOBAH-

Hoft ocoBoll Toukolt dyrkuan f(z), ecnr f(z) aHANATHIES BO BHEMIHOCTH HEKOTO-
poro KpyTa 2| < 7, To ecTh npw |z| > r. Be knaccadBKSIHA CTPORTCA B COOTRET-

CTBHH ¢ TeM, Kakol xapaxTep uMeer ocofiaa Todxa t = 0 dyrxnmw g(t) = .mnﬁuv
:|

KOTOD&A TNTYHaCTCH, CCTH CHSTATE 3aMOHY = m

&l



3amaga 30. Ona yxasasnsk dysknEd ONPEACTATE BOC KOHESHBIE WIOTHDO:

BAHHEE 0CODBIC TOYKA H YCTAROBHTE BX XADAKTED:
2z 1 2*(z —x) 1
1 : =22 —= —: 3 - - d) o ——.
VHNI«H_HHN._.E“_”N+H ”.umE,_”mIL, ) i

Pemesre. 1) Jaunas GyEKnea f(z) asansTadsa BCOMY, 38 ACKAOTCEREM
ToReK & = i, 2 = —1, z = —i. Oun, Takem 00pA30M, SRIAIOTCH HIOAEPOBARREIMH
OCOGBIME TOTKAMA. YCTAHOBAM XapaxTep f = f. 38MeTHM, uro dyExnR= g(z) =

1 :

—— npegcrasnseres B sEge g(z) = (z —i)?w(z), roe

f(z)
z+ 1Pz +i S 3
¥(z) = % Y@ = +1° £0.
Taxwwm ofipasom, z = § — noaioc 2-ro NopAAKs. ARATOrAYHD 2 = —1 — nomoe 3-ro

MOPANKA, 2 = —i — NPOCTOH mOMIoC.

2) Dannas dynxuus f(z) arannTEeas BCONY, 38 HCKNOUEHAEM CISTROTO Ha-
Bopa Touek z = 0, 7 = n_+ nk, ke Z Nwﬁmﬁmnwmmx HMEEeT HpOKONoTYH
okpecrHocTs 0 < |z| < 3 0 = lz— =z < 5 B EOTopolt dhyEKTEA AHATH-
THIAS, CIENOBATENLHO, BCE OHN HBASIOTCH HIONHDOBSHELIMA GCOORIMA TOUKAME.

Agmanorseso 1) Touxa Npﬂ 0 — mpocToft nomoe. YCTAHOBHM ¥ADAKTED TOUEK Zk.

f(z)
g(z)=o(2)v(z), v(z)=2z w(z)=2#0, o(z)=sin(z-1),
¢'(z) =cos(z —i), @(z)=sin(rk) =0, ()= cos(xk)=(-1)F#£0,

TaksM ofipazom, 2 — npoctoft momos, k € Z.
2) Nanras GyRxnAa f(z) aHATHTHIRE BOILY, 38 HCKTOSCHAEM CHETHOTD Ha-

Samernm, 70 g(2) = NPEACTABIACTCA B Bl

b
Bopa Tovek 2 =0, 7 = o k € Z. Kawnan w3 HEX AMEST TPOKOIOTY OKpEcT-
: 1 1
mocts O < |z] < 5 0 < |z — 2| < =, B xoTOPOH dYEKNHT ARATHTHUHA, cre
: :

AQBATENBHD, BOE OHH ABJSAIOTCH HIOAHPORAHHEIME GCOOLIME ToukaMi. SameTan,

uTO
e

im f{z) =lim =
hlu_“_...ﬁﬁ v =03 gin 2z
TO ECTE CYIECTBYST  xomeveH. Taxum ofpazom, z = 0 — YOTpaEHMAR ocobas
To9Ka. AHamorrang

fz=7m)=0-1-(-n)=0,

r=T=1 % 1
mﬂn.ﬁ_ﬂNuH z=%14+m ”ngﬁu+ﬁvnql,l.|.lﬂ
T—E =0 ] m.:umm_m.._nmuﬂ“— 2

: 2t 1 1 n?
= lim{t -+ x)2- et g s gl T Tk
_Z.H__H ) gin(2f) 2 2 TR

2

CRENOBATENBHD, ¥ = T — YCTPAHHEMAadA ocobas Touxa. YUTo KacaeTcsd TOYEK 2k =

Tk ;
5 k£ 2, aRanorAgAo 2] NOKASKIBASTCR, YTO KaM(IA8 H3 HHX — MPOCTol nojioc.
4) HNanras cdbynxtun f(z) SHATHTHYHE BCIOAY, 38 HCK/TIOHMEHHEM TOUKH 2 = 4.

ST0 cymECTEEHAO 0coDAR TOMKA, HOCKObKY npenen lim f(z) #e cymceTyer, HE

=y
woHedHEH, BH Geckonesnni. [Toxasenm 310

a) PaccuoTprM NoCASI0BATETBHOCTL 2y TAKYHD, 970

1
I.Hm.Tnma,qﬁmﬁurﬁpHu,._.liﬁ - :
D 5 +2nn

b
(laepEIHO, 9T0 2, —+ 1, H npe s1oM f(z,) = cos AW + uﬁﬂv =i
) PaccMOTPHEM HOCTEIOBSTENBHOCTh 2, TAKYIO, 9T

L 2Rn, TO £CTh 2, = 4+ :
- =JARn = —
Z, —1 i 2nn

OusBuEO, 9T0 2, —+ 1, ¥ 0pA 3ToM f(2,) = cos (2xn) =1.

Taxrn ofipasos, RATIIACE JRE NTOCTEAOBATEILHOCTH KOMIIEKCHBIX SHEEHT, X0~
HOAIOACCH K TOYKE # = {, JUif KOTOPHX COOTBETCTEYIOIIHE TIOCAENOBATENBHOCTH
sHageHil GyHKUER CTPENATER K DA3HMM SHCTaM. JT0 03HAYAET, ITC PACCMAT-
DRBSCMEIE NPEIeT #e CYIIECTREYET

Sana=a 40. Lia yrkaseunsx iy kil yCTAHOBATE XaparTep GecRONGIHO yia-
nernol ocoboll TogRR:

1) £(z) = 5+ 2 — 32%: 2) F(2) = cos —

1—ixz
1
Penmesme. 1) Chenacy sameny z = o Torna recaeayemMan yHETRS TPRHA-
MEBT BEI
3 t—3

._.

M.“ =5+ g(t)-
(CoOTEETCTEEHHO 1 1

=t —— =t} w(t),

E i ELIORO
rie Gynkuns Q(¢) useer 5 Touxe £ = ( uynn 2-ro nopaznga, W(0) # 0. Hosomy
¢t = 0 — momoc 2-ro nopazka GyEEUAE §(t), a cAenosatensno, A dyrkmEN g(t).
Taxnm ofipasom, 2 = co - nomwe 2-ro nopsgks yskuss f(z).

1

2) CoenaeM saMeRy z = T Torna recnenyeMas QYRKIEA TPEHUMACT BRI

1 1 1
.EEH%AMU ﬂn@mﬂ”ﬂmm.



QyBKINA CIpasa ONPGALNEHA DK ¢ # 1 B ABAReTCH HenpepsERoH (1 Gonee Toro,
BHANATHYECKON) B 5TON OBNECTH KAk smeMenTADHas dyrEnEa B cBosl ofracty
onpefencans. [losroMy cymecTayer

: . 1 1 e
Wﬂuﬁuulgﬂcmmloﬁﬂroﬁﬂl R T —=chil.

Taxum obpasom, t = 0 — yerpanmmas ocobas Touka dyaxnmn g{f), & crenosa-
TeAbRO, Z = 0O — YCTpAREMAs ocobast Touxe ynxumn f(z).
2.10. BrrueTs

Ilyets 2 ~ wsommposssmas ocoban Toaxa dymknan f(z), 1o ects flz) ara-
NHTAYEA B HEKOTOPOM KOMBIE

Kor(n)={2€C:0<|z—z|< R}, z#ox
Torna nas moboro xycoTHo-raamKoro JAMKHYTOrO KOHTYDa. Y C Ky r(2;) Taxoro;

470 2z € intYy, srTerpan
1
- .&. H)dz
¥

(ero srazenne e sasmcHT oT BLGOpE TaKoro KOHTYDA) HASLIRAGTCH SHYEMOM
dymxyuu f(z) @ mouxe 2 u obosravseTes ClepyomeEM obpazom: tes fiz).
1=

Hpusmevouns,

1. Hpw caenaBmen: npemmoNoserns, cormacao Teopene Jlopara, dysxmma f(z) paznaraercs
B ROIRne Ky p(2) B opax Mopasa

= Al J(z)dz
M ealz = 5}, T s
T

fA=—m0
OpE=eM c_| = Mumm_“_ Flz).

2. Henoepencreennc =z WATETPANRROND TPEILTARTERES BirmeTs BHAED, 910 8COH B COOTRET-

CIBYIMEM RETETDATE CORNATE SaMeny (2 — 25) = f, To nomyssw papencrao

Ies fl2) =remolt), mme g(t) = f(t+m). (2.22)

Ecnn we 2 = oo — wsoampossnran ocobag touka dyrkusn f(z), 10 f (z)
ANEHTHIRE B €€ OKPCCTHOCTH KR 1oo(0) = {2 € C 1 2] > R}, # cootrererRenno
BEeT dyRKnun f(z) 8 Togke zp = oo ONDERETASTCS Kak

Ies f(z) = ..HI_%:N_EN_

rae KorTyp ¥ © KR+oo(0); 0 € inty, B oTnHEYHe OF NpeARAYImEro cydas, 0bxo-
JAATeA mo 9acosol crpeaxe (Y ). [IpH sToM res flz) = —e.1.
I di
Hpumenonue. Ectm B cooTBeTCTEyOMmEM HITErPATE CIEATS SEMERY 2 = = (sedz = r.u.m.,r
o0 HETPYOED YOSIATHCH, 970 :

res flz) = —reft), mmeg(t) = mw;.. ﬁ,v . 2.33)

Jins 2y # 00 BOBMONKHN CIEAYIOUYHE CAYIaH:
1) zp — yeTpaEEMasn ocofas Touka. Toraa xes. flz)=0.

2} zy — mpocToft momioc. Torxa

e f(2) = Tz = ) (2): (2.24)

B 9eCTHOCTH, ecih

.huvna@. ae @{z) #0, w(a)=0, yi(zn)#0,

y(z)
g e .._“ (2) = Wm. (2:25)
3) z — nomoc nopsiaka m > 2. Toraa
18 £0) = s i T (e = s (2.26)

4) zg — cymecTeenno ocobas Touks. TOTAA B REKDTOPHIX LAYYASX MOXKHO BOC-
NOABIORATHEA -7 Teopemdit o saretax (oM. gance). Eciom 310 3aTpyIHHTENBED,
TO OCTEETCA HCHOIB30BAT: DasToMenHe pyHiuun & pan Jlopasa, a 3aTeM Koad-
GRNFEAT £_3 U3 ITOPD PAINOMEHH.

Mpumesanue. B coy9ae 5 = 0o MomAD AeRCTROBATE, KAK YEA3aE0 B 1.4,
1-9 Teopema o Burderax. [lyerh ynwius f(z) ananuruuna sciony B ob-

Aaetn (G, 33 MCKITONMERNEM H3OIHPOBARHEIX 0CoDEX TOHEK 21,....2n € G. To-
T4 A7 A0oTe KVCOTHC-TVIATKOTO 3aMKHYTONO KOHTYpa ¥ C G TaKoro, 9To
21,4044 2y € inty; COpaBEAAHED DABCHCTEO

a
m:&% =2mi) | res f(z).
il E e

)



2-9 Teopema o BEMeTax. [yers dyuxms fiz) anammTR9Ra B C, 32 Hexmo-
HeHHEM HIONHPOBAHHBIX OCOOLIX TOYEK 21,...,2N_1 H 2y = 00. _H_E_hw

mhmwi -

RBagaua 41. Brruucrurs res oo mﬁ.
Pemerme. 3amernm, hw.u m_.um:m i)(
970 = (z—1i)lz+i). [loaTon = i — npocTo
MONIoe, 8 1o GopMyinie ﬁm 24) ). b k

Cos8 0z C08 5z cosdZ  cos m"
res ; z— lim = ..ﬁ;
=iz b1 hr:_” «uﬁnluumn+u“__ M 24§ 2 2 %

3agaga 42. Beamcnnts

e 2
:==2+/3_2cosz

Pemerme. lyers ¢(z) = 2%, y(2) = /3 — 2cos z. Sameran, w10
ﬁ_mmv # 0, %mmv =0, ¥'(z)=2sinz .ﬁ.ﬁlv =1s0

6
T
Taxam obpasowm, 25 = o IpOCTol monoe, B no dopsye (2.25)
P _e(®
=% VE—2c0s2 M v 36
3aaaua 43. Brgmemsrs Tes il
=i (z—1)%
Pemenme. Iockonsky 25 = i — nomoc mopafka m = 3, 1o no dopmyme (2.26)
sin 3z i
v S | aaBindz ]
=i (z — L‘u 2 wmm dz? T& ) (2 — .__‘.L
PET s 9
=5 wwm.uﬁm_: m.ﬂv T gindi = I.rmmsw —el) = |mrm = I_Tm_u._w
3amaua 44, Bewuennts regsin 2
s=i =i .w
Pemenne. B cooraercranmi ¢ dopmysof (2.22)
Rl 5
i w.mw.l.&_ rAe  flz) = ﬁ:m_

a6

BamernM, 4To z = 0 - cymecTBeRHo ocobas Touka Qynxnsn f(z). Haftnew
Hmm.:‘w..__ mEyMa crnocobay,
5

I eniocofi. Packnanpsan dyakunio f{z) 8 pan Jlopasa
201

flz) Hmwnw.l — Ié —gint — Mﬁ e ~hmnl h:

ST AT o b O/=55H
HMJ._HI:_ gﬂﬁmlﬁﬂ+:: |z] >0,
o

SAKOYBEM, YTO T .lnu =c_1 = b (koadduugenty Opa mu_

1T enocof. .memﬂmm f{z) mmeer Tomexo 2 ocobie .E_nNH z=108z =00, cie-
AOBATENRAC, N0 2-fi TEOpeMe 0 BEMTETAX res H__”Nw — res ._AN,‘_ Hanes corTACHO
dopuyie (2.23) monyaaes

ginht s8inhf 5
~ s f(z) =resg(t), mae ot)=—Ff—=—%—7

Uz mocrenrero NpencTARMENHA BEARG, 910 t = 0 — npocrofl oomoc QyHEEIHA
g(t), m mo dopryne (2.24)
sindt 5

el =l =

ﬁh

3ampga 45, Berauonnts res
s=o0 22

+1°
Bl
2241

HMEST wooamraaammm s=Zdinz=o09

Pemesue. @yuxuua fiz) =
T 2-f Teopese O BRITETAY

res f(2) = —res f(z) — res f(z).

AEOD g=—1i

Kaxas B3 Touek z = i asaAercd npocTsiM nomiocoM. o gopuyne (2.25)

gt P .NH*.
T =— =4
RH.HmM.,.m_.” i (22 + ”_.U"___*MIJI 2% | mi 24
Taxmy cBpasom, : .
ey flz) = S 2 —sinl
o AT g :

2.11. TlpuMeneHue BYUETOR K BRIMHCIIEHH) MHTEIPAIOR
Briqucnesne ARTErPanCceE GCHOBBIBRCTCH HA 1-it TEODEME O BRITCTLX.

ixg



Sanaga 46. Briukcints RATErpan

mﬁ_ T.Tmn"_ul,_umw.

bl
CO8 2
Pemesve. Oynaxmua fz) = Ma AMEET 3 KOHEeYHHIX OCOORIN TOYKH
z=xiwz=0 [peus uux z; = 0 B 23 = { pacnonokensl BHYTPE KORTYDa
Y, TOTAa KaK 23 = —i H 23 = 00 — cHapyxu. Cornacro-1-i TeopeMme o BRErgeTAX

MOy HaeM

co§ zdz =
Mg = mnumnﬁﬁﬁhu,

Kawcaan u3 To9ek 2 = 0 # 23 = ¢ SEIAETCH NDOCTSIM TOMIOCOM, NOITOMY TI0
bopuyae (2.25)

2
; COs z
= 2T M i
s = dzf 41

=g

A (O LS SR 2 R VSR SR 5 :
Al THRET T 3 K3 ...Mnm Hﬂ_nﬁmlnwuu,

3anaus 47. Buancnnts naTerpas

Nun.n H
.mmmf_. ¥={2€C:s=1}.
..._.+

Pemenue. Ouerngao, 970 KORETRBIE 0CODME TOTRE MOARTHTErPARIEHON dyak-

2 :

z i

- &
ure f(z) = 57 OUPenenAoTCA Kak 4 wopra -5 obO3HAYEM WX Zp, k =
1
1,4. Bee onm pacnonoxess Ha OKpYRHOCTH |2 = m H, TAKHM DOpa3oM, Haxo-
AFTCA BHEYTPH KORTYDA Y. B Takom cioyuae, memoopeicrTeenmo mo onpeaencHAD
BRI4ETA B BECKOWETHO YRanerHol ToTKe HMeoM

.*.2&& = I.w%.mmuu_mn = —2ni res f{z).
TF 1

=00

Tpn smom no dopuyne (2.23)

1 1 1

— s fE) =res0®), me g@)=5- BEx+i) 5+

5E

Hockombky ¢ = 0 ssasercd npocTriM nomocoM dyrxnmn g(t), To no dopMyne
(2.24)

: ; a1
resolt) = bt -g(8) = lm o = 5

H OROHYATENRHO,

2
‘m fle)dz= 22
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Banaga 48 Bruascnats HHTECpAN
In
.\. dz
2+sinz
0
Pemenwe, CicnachM 3aMery
\ . s
z=e" =% dz=iedr =izdz — dz = —,

gt — g% NIW 72 —1

ST e, ST e
Taxmwm obpazon,
2n
dx dz 'm. dz .*.
—_—— —_—— M e e T [ N =z nm.ﬂ.
‘\.m.TmEu .w.iﬂm+mml.|.$ 2 +diz—1 1)
i |zi=1 i fz|=1 |zi=1

Komeurse ocobee Touxs GYEKIAR f(z) OnpenenfAioTed KaK KODEH YPaBHEHHA

—4i+/—16+4 _ (Lo K

A rdiz—1=0, ToecTh 1= 5

i HBAAKTCA MPOCTRIME Tomocamy. Ha mux Tonmko Touka zp = (—2 + v3)i yao-
RABTRODHET Yook |z| < 1, TO ecTh HAXOOHTCA BHYTDH KOHTYDE ¥, TOTJA Kay
TouKa 2 = (—2— J.__x..mw — caapy:n. Cornacao 1-f TeopeMe O BHYETAX HOMyHaeM
dz : : i 2n
2 |.Hm..m. 2idz=4ni e flz)= : =
% 22+ diz—1 i ﬂa: ) 2z+4if,. /3
fzl=1 l=i=1
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rae Blu,v) - pansonaneass GynEmRL

Hexops w3 1-# TeopeMb! O BHINETAX, MOYKHO NONYYHTS, STO CHIPABCIIHBET CTe-
JAVHIHG YTREDMICHHAA.

Cnencrene 1. llycrs M > 0, p > 1; dynxura f(z) ananuTauna & pepxret
noaynnockoers Imz > 0, 3a AckAOYcHHEM KOREYHOTO MHCAA NTeMamHX B 910

NOTYTLIOCKOCTA OCOBRIX TOYEK Z1,...;ZN 7 00, HENpPEpLIBNA WA BelllecTBeRmnH
OCH H A0A BCEX JIOCTATOYHO Bodbltie [2] yAORMETBODRET YCIOBHK
M
If(z)l = P
Torgs
+o0 N
dr = Zmi . ; :
[ Feia=2miS e s ()
=0 =

Craencrene 2. Iyers f(z) = ¢ F(z), roe @ > 0, a dyaxnes F(z) ana-
JRTAYEA Ha JelieTsrrenbHON ock, B BopxHed noaymmockoctm Imz > O HMEET
THITE KOHEUHOE THCA0 OCOBEIX TOREK 21,. .., 2y 7 0C H YHOBIETRODHST YCIORAD
F(z) — 0 npR z — 0O DaRAOMEPHO OTROCHTENLHO argz, Torga copaBegnesn
pasencTso (2.27).

3anaga 49, Braacners HATETDPA
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Pemerme. Samerns, 80-Nepesix, 970 B CRILY SETHOCTH HOARHETErpATERDH diy-
HRIAA
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1
Pacemorpun dymxmuwe fz) = 3_ Una wmeer ocobble Toukn 7 = 43,

EA¥A8A HI KOTODRIX ABNASTCA NOIIGCOM 310 mopamxa. Ms mux Toanko Touma
#p = 1 pacnonoXkera s sepxHeli nomymiockoers. Onernn cHEZY

12 +1 2 2 - 1= 22~ 1.
Ityers |2] = 2. Torma

Iz K |2 _ 3 3
T — =] e e 25 e e T 3 e
5 4 = [a]* = 1> |2] TS +__wﬁ_b__
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Taxum obpazom, Yz € C: || > 2 umeen:

En:mﬂ.m.MWVuu_%, EHAMVHH p=6>1

Firak, “__,E.Emﬁm.ﬁmhﬁ_wmm 1 puinonrenst. [To dopmynan (2.27) u (2.26) nomywaes
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ek el e NN X o
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Banma=a 50. Beramcnnrs HHTErpAN
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cos zdx

e
0

Pemensie, [TocKonbKy TODMHETErPATRAAR DYHKIHA YeTHAA, TO

= +o0

cosrdr w -\. cos ade
J o2l T2 ) 2P
o —
1
Pacemorpas dyexuun F{z) ==

4i wannas w3 KOTODBIX HBISETCH NpOCTEM momocoy. Mz mux Tomeko 7y = i
NEGKAT B BepxHCH nomynaockoeTH. Kak Gri10 NOKAZAHG NPH PEISHHHA 3374 49,

. Una ameer Tonsxo 2 ocolbie T04KH £ =

3
F <—0 |z]lz=2
@IS g
Orewona nomygaes, 9to F{z) — 0 npe 2 - 0O PABHOMEPHO OTHOCHTENBHO ArEZ,
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fTpumevanue TlonyTEo dokasaro, 9To
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in sdx :
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