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3HaueHVA OBPATHbIX TPUMOHOMETPUUECKIAX BYHKLIAI

w = Arcsinz = —iln (iz +VI

)
w= Arceosz = ~iln (= V1)
Flnis

w = Arcctgz = §Ln<%

w = Arctgz

OMPenensioTe U3 ypasHeHuii z = cosw, z = sinw, z = tgw,

ctgw

0OTBETCTBEHHO.

Haiigem dopMyny Ans BbIMMCNIEHIS SHAYEHMI GYHKUMM
w = Arccosz.

PelunM ypasHeHme z = cos w:
_ e
=
2 =evi L
¥ 9ze 1 =0
D=4:—4=4("-1),
e = 72”2‘2; A

3Aech Nepen KOPHEM 113 AVCKPUMUHAHTa He CTaBIMM 3HaK =, Tak Kak KOPEHb 13 KOMMNEKCHOro Um1cna no dopMyne Myaspa-Tlannaca npuHuMaeT asa
SHavenus.

Takum o6pazom,

w=1Ln (2 + V1) = Arco

HaifavTe sHaverive arcsin 3

+ 2nk
+ 2nk
+ 2nk
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Mnep6onuueckiie GyHKUMM ONpeaensioTcs GopMynamm

shz= 7 che= S0 the = e o, — 2
2 2 z z

®yHkumm sh z v ch z onpegenersl V 2z € C,
dyHKumst th z Ha MHoxecTse {z € C [ chz # 0},
cthz Ha mHoxecTBe {z € C |shz #0}.
MeX[1y TPUrOHOMETPUYECKVMIA 1 TUNEPBONMUECKIMI BYHKLIMSIMU NIEFKO YCTaHOBITb 3aBUCMMOCTM
siniz=ishz, cosiz=chz, tgiz=1ithz ctgiz= —icthz
shiz =isinz, chiz=cosz, thiz=1itgz cthiz= —ictgz.
C MOMOWWBIO 3TVX COOTHOWEHMIA N1Erko NPEACTaBNTL 3HAUEHIS TPUFOHOMETPUUECKIX U MMNePBONNIYECKNX GYHKUMIA B anreGpanyeckoi
dopme, He NpuMeHsisi GOPMy, OMPEAENSIOWNX STV GYHKLMN.
Hanpumep, Hailnem
sh(2 + ) = shi (1 — 2i)

=i(sinlch2—cosl-ish2) =coslsh2+isinlch2.

isin(1 — 2

=i (sin1cos2i — cos 1sin2

3anuwuTe B anrebpanyeckomn popme 3HaveHve th %

Orger:
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Nycts D - HekoTopoe nogmHoxecTso C. ECm kaxaoit Touke z = T + iy MHoxecTsa D HeKoTopbIM 06pa3oM NOCTaBNEHO B
COOTBETCTBUME KOMMAEKCHOE YNMCno w = u + v MHoxecTsa E € C, no npasuny w = £ (2), To rosopsT, uTo Ha MHoxecTse D onpepenera
KOMMAeKkcHo3HauHas dyHkuust f. Mpun atom D - obnacTs onpeneneHist GyHKLMN.
EcwmY weE 3 zeD : f(z) =w, 10 E - MHOXeCTBO ee 3HaueHWiA.
Y1eno w - 3HaueHne GyHKUMM f B TOUKE 2 ONpeAenseTcs CeaylolyM o6pasom:
f(2) = fle+iy) =u(z,y) +iv(z,y),
rAe U W v - AeCTBUTENBHO3HAUYHBIE BYHKUMM [BYX AENUCTBITENBHDIX NEPEMEHHBIX.
u = Re f(z) - nelicteutensHas yactb dyHkumm, v = Im f (z) - ee MHUMas yacTb.
OnpeaeniTb KOMMNEKCHO3HAUHYIO BYHKLIVIO, HAUUT ONPeAenTe GYHKLMM U 1 .

Bonpoc. Haiignte o6nacTe onpepeneHns GyHKUMm w = xiiyi +iyz24+y?-1

O 0<z<1
O 0<lz<1

O o<z«
(oavH BapuaHT)
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DyHKUMS BUAA W = 2* HA3LIBACTCS CTEMEHHOM.
OnpenenvM ee AENCTBUATENBHYIO U MHUMYIO YacTu:
2= (re““’“"”)a = rei(@+2mh) — p (cos (¢ + 27k) + isine (¢ + 27k)).

MonyuyeHHasi popMyna HasbiBaeTcs GpopMysion Myaspa-/lannaca.
3ta popmyna sepHa ans V a € R.
[MeicTBUTENbHAS YacTb CTEMHOW GYHKLMK

u=Rez® =r%cosa (p+2rk) = /(2> + y*)" cos a (arctg £ + 27k),
ee MHVMasi YacTe

v=1Imz* =r*sina(p+2rk) = /(22 +y?)"sina (arctg £ + 2k).
MocKonbKy GYHKUMM % 1 v ONpeeneHsl As BCeX z, TO U GyHKUMs 2® onpeaeneHa Ha BCeit KOMMNEKCHOM nnockocTu ans a > 0. Mpn
a < 0 dyHKUMs He onpepeneHa B Touke z = 0.

Bonpoc. YkaxTe AeiCTBUTENbHYIO YacTb GyHKumMK f(z) = 22

O Ref(x)=2"+y*
O Ref(z)=2ay

O Ref(z)=(z+y)?
O Ref(z)=a"-y*

(oavH BapuaHT)
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DyHkuvs BUaa f (z) = e* HasbiBaeTCs MoKasaTesbHOM.
Tak kak

e° = et = g% . el = e (cosy + isiny),

TO
uw=DRee* =e"cosy, v=Ime”=e"siny.
DyHKUMM u 1 v onpepeneHsl ans Beex z € C.
Tak kak € # 0 ¥ x, 1 (cosy +isiny) # 0, To MHOXECTBO 3HaUEHMI1 NOKA3ATENbHON GYHKUMN
E(e®) = C\{0}.

OTMeTUM ocobble CBOMCTBa NokasaTeNbHON GYHKLMM.
MeprognyHOCTb:

etk — gz tilut2mh) — 7 (cos(y + 2k) + isin(y + 27k)) = €7 (cosy + isiny) = €7,
CnepoBaTensbHO, NepUof MoKa3aTerbHOM GYHKUNM paBeH 27.
Cpepn [eiCTBATENbHBIX 3HAYEHMIA GYHKLMI MOTYT GbITb 1 OTPULATENbHbIE, Tak

e24im = ¢? (cos T+ isinm) = —e? < 0.

Bonpoc. YkaxuTe, kakvie 13 ypaBHEHMn He MMEIOT pelleHuit

O e =2m
O e=2r
O e=-2i
[ e=0
O e€=-1

(BbIBOP U3 HECKONbKUX BapUaHTOB)
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DOyHkuvs Buga f (z) = Ln z HasbiBaeTcs sorapupmmueckori.
Tak Kak 3Ta GYHKUWISI SBNISIETCS OBPATHOM K MOKa3aTeslbHO, TO OHa ONpefieNeHa BO BCeX TOUKaX KOMMIEKCHOM MIoCKoCTh Kpome O n
npyHMMaeT niobble 3HaueHsi us C.
OnpenenyM AENCTBUTENBHYIO 1 MHUMYIO YacTi GyHKUMM w = u + iv = Ln z. Tak kak
z=e" vnm z + iy = e" cosv + ie" sinv,

TO

= e"cosv
{ y=e'sinv

BbipasuM 113 3TOM CUCTEMbI GYHKUMM U U VX
3aMeTUM, UTo

2?4y? =™ = u=1n(2?+y?) =In\/a7 + 42 =In2|

% =y = tgv = v:arctg% +27k = v=Argz
Wtak,
Lnz=In|z[+iArgz
CnepyeT oTMeTUTb, YTO dyHKuMst Ln 2 - MHOrosHauHasi.
Mpy KaXAOM PUKCHPOBAHHOM 3HaueHm k B 3HaueHnn Arg z nonyyaeTcs ofiHoO3HauHas BeTBb GyHKUMM, npu k = 0
Lnz = In|z| + iargz = In z - rmasHoe 3HayeHmne norapnpma.
[ns norapydmMmnyeckoin GyHKLIMM OCTaloTCS BEPHBIMU ToXaecTBa 1 GopMynbl AN norapupmMa GyHKUMM AeNCTBUTENbHOM NepeMeHHOM.

Mpumep: Ln(—2) =In2 +i (7 + 27k) v In(—2) = In2 + in.

Bonpoc. YkaxuTe 3Hauerns Ln 3

In3

In3 —5mi
In3 +5mi
In3 — 6mi
In3 + 6mi

ooooo
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MokasaTenbHyio GYHKLMIO, B OCHOBaHMIN KOTOPOW KOMMIEKCHOE YMC/IO Ha30BEeM OBOBLLIEHHOM NokasaTeNbHON GyHKUMEN, ee 3HaueHns
onpefeNnM BOCMONb30BABLWVCH TOXAECTBOM [A1s NOKA3aTeNbHOM GyHKUMN

2 nt _ gulns,
Mpwumep:
Ini _ ex‘(ln1+

'+2xk)) —5+2mk

=e

Bonpoc. Ykaxute Bce 3HaueHVst 1 13 nprseaeHHbix

27
2mi
2mi

K

oDooooo

(BbIGOP M3 HECKOMbKMX BapUaHTOB)
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TpuroHoMeTpryeckme GyHKUMM onpeaenstoTcs no GopMynam

sinz

Haiigem AeicTBUTENbHYIO M MHUMYIO YacTu GyHKLMK sin 2.

Tak kak e = e ¥ (cosz +isinz) u e ¥ = e¥ (cosz — isinz), T0

e _ e Y(cosztising)-e¥(cosz—isinz)

2 2i -
_ (e ¥-e)coszti(e te¥)sing _ eve¥ cevied
= % = 5 C0ST +i—5—sinz =

=ish ycosz + chysinz.
TakvM obpasom,
Re sinz =ch ysinz,aIm sinz=sh ycosz.
CnepyeT OTMETUTb, YTO dyHKUWs sin z onpegeneHa ans seex z € C 1 NpuHUMaeT niobsie 3HaueHrst us C. Tak, HanpuMep,

si.n(i1r+ %) =ishmcos § +chrsin =chmr= e'+22 C~11,6> 1

Bonpoc. HalianTe MH1MYIO YacTb Ymcna sin 3i

(O Im sin3i =ish3
O Im sin3i=sh3
(O Im sin3i=sin3
O Im sin3i=isin3

(oavH BapuaHT)




