Teopua pyHKLUMUN KOMNNEKCHOMW
nepemeHHOMW.

1. NMoHATUE DYHKUUN KOMMIEKCHOU NepemeHHOMN.

2. Mpepen n HenpepbIBHOCTb GYHKLNN
KOMMJIEKCHOU NepemMeHHOoMU.

3. OCHOBHbIE 3/1IeMeHTapHble PYHKL NN
KOMMJIEKCHOU NepeMeHHOoMN.

Tema 11



ba3oBble cBeaeHUA U3 TEOPUN KOMMNNEKCHbIX YNCE.

KommiiekcHoe umcio Z - yropsizodeHHas Imapa
NelCTBUTEIbHBIX YUCes X, Y, 3allucaHHas B popme

Z=X+i-y
=2
rae i - "MHMMas eguHuLA”, 1 kotopor | = -1

X - IeMCTBUTE/JbHAS YaCTbYUCIA Z - X = Rez ;

y - MHuMasdacthunciaz - Y = IMZ

Takas popma 3anmmcu Ha3bIBaeTCs a/iredOpandeckor GopMoi
KOMIIJIEKCHOTO YHCJIA.

Yucno Z = X— 1Y mnassiBaercs yrciom, conpsHxéHHBIM

Kupcay Z=X+1-Y.




ba3oBble cBeaeHUA U3 TEOPUN KOMMNNEKCHbIX YNCE

Ywucso z n306pakatoT TOYKOU Ha TiockocTu C:
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ba3oBble cBeaeHUA U3 TeOPUU KOMMIEKCHbIX yucen.

l_[epexoa OT JE€KAPTOBbBIX KOOPAHWUHAT K ITO/IAPHBIM!

)
X = pCOS @,
) _ = p:\z\:\/x2+y2
LY = psin ¢,
JleticTBUTEIbHOE YUCIIO |Z| ( y
Ha3bIBAETCS MO/LY/IEM arctg —, x> 0;
KOMILIEKCHOI'O YMCJIa Z , X
. T gp=<ﬂ+arctgl,x<0,y20;
apIyMeHTOM KOMILIEKCHOTI'O X
YWCIAZ -arg Z : y ™
x5 o ﬂ—arctg;,x<0,y_0,

.



ba3oBble cBeaeHUA U3 TEOPUN KOMMNNEKCHbIX YNCE.

3anrch KOMIUIEKCHOTO YMCJIA B BU/1E
2 =|z|(cos g +isin )

Ha3bIBAETCS TPUTOHOMETPpHUYeCcKou dopmoi
KOMILJIEKCHOTO YH(CJIa.

APTryMEeHT KOMIUIEKCHOT'O YUCJIa OTIpesie/ieH

HEOIHO3HAYHO (C TOYHOCTHIO IO CIaraeMbIX, KPaTHbIX 27T):

Arg z = arg z + 2rk.
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ba3oBble cBegeHUA U3 TEOPUN KOMMNNEKCHbIX YNCE

dopmyna dunepa:

e'? =cosp+isin @

Tereps M0060€ KOMIIEKCHOE YUCJIO Z MOYXHO TIPEJICTABUTD
B TTIOKa3aTeIbHOM popMe 3aIHCH KOMIIJIEKCHOTO YHCJIa.

L =|L /

l-argz

.ei.¢: . @ —

1- Argz

VARY S




/ |

Ga3oBble cBeAeHMA N3 TEOPUM KOMIMIEKCHbIX YNCE

Hcnonb3yem popmyiry Ditiepa

e'? =Ccos @ +isin ¢

e'? =cosp—ising

CxagbpIBasi U BBIYUTASA 3TU POPMY/IbI, TTIOTyIUM
BBIPAXXEHUS IJIS1 CHHYCOB U KOCUHYCOB:

COS e’ +e’” Sin e’ —e
D = ’ D = : -
2 21




ba3oBble cBeaeHUA U3 TEOPUN KOMMNNEKCHbIX YNCE

MHO)XeCcTBO KOMIIEKCHBIX YHCeJT HeYIIOPSI0YEeHO, T.e.
IS KOMIUIEKCHBIX YHCEJT He BBOISTCS OTHOIIEHUS
"oosplIe" UiaIu MeHblle .

[eomeTpuyecku KoMIUieKCHOe unucio £ = X+1-Y

M300pa)kaeTcs KaK TOYKa C KOOpAHHAaTaMu (x, y) Ha
IJIOCKOCTH. [1710CKOCTh, Ha KOTOPOI M300paKatoTCsI
KOMIIJIEKCHbIe YHCJIa, Ha3bIBa€TCSI KOMILJIEKCHOM
r1ockocTbio C.



OCHOBHbI€ NOHATMA PYHKLMN KOMNNIEKCHON NepeMeHHOM

Onpeaenenue. [0BOPAT, YTO HA HEKOTOPOM MHOXeCTBE
G KOMIUIEKCHOM ITepeMeHHOM 3a/iaHa PyHKITHS

w= f(z)

e/ M0OOMYy Z U3 3TOrO MHOXKECTBA ITOCTABJIEHO B
COOTBETCTBHU OHO (B Cc/Ty4ae OHO3HAYHOU PYHKIIHN)
WJIM O0Jiblilee YK CJI0 (B c/Tydae MHOTO3HAYHOM
$yHKIVN) 3HAYeHUUH \\\/



OCHOBHbI€ NOHATMA PYHKLMN KOMNNIEKCHON NepeMeHHOM

Bbyaem paccmaTpuBaTh GyHKIIMH, 3aJlaHHbBIE TUOO0 Ha
BCeU IJIOCKOCTH, 32 UCK/IIOYeHHEeM OTAE/IbHBIX ee TOYEK,
An60 Ha YaCTH TUIOCKOCTH, OTPAHUYEHHOMN OTHOM
(omHOCBsAI3HAs 00/IaCTh) WJIU HECKOJIBKUMMU

(MHOTOCBsI3HAst 00/1aCTh) IVIAAKUMHM HJIH KyCOYHO-

INIAJKUMH KPHUBbIMU. A

= =
— / f%//é X
= —=—J

\
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OcHOBHble NOHATUA GYHKLMIA KOMNNEKCHOTO NepemMeHHOoro

Onpenenenune. [I0CKOIbKY KOMIUIEKCHBIM YUCJIaM Z U
W COOTBETCTBYIOT IIapbl €M CTBUTE/IbHBIX YHCeJl (X; y)
I/I(U;V) COOTBETCTBEHHO: 7 =X+1-Y, W=U+Ii-V

TO 3a/laHHe QYHKIIUH

w = f(z)
PAaBHOCUJIBHO 33/IaHUTO IBYX QYHKITUH
u=u(xy),
V=V(X,Y),

onpeneArIuX IeMCTBUTEJIbHbIE BeTMYuHbL || u

KaK pyHKLUU [JBYX BellleCTBEHHbBIX IlepeMeHHbIXx X u Y



OCHOBHbI€ NOHATMA PYHKLMN KOMNNIEKCHON NepeMeHHOM

Mpumep. Ecmu w=z?

, TO IToJIarast z=x+1y, w=u-+1v,

JIETKO T10JTy4aeM, YTO PAaBEHCTBO W = . PaBHOCHUJILHO
2 072

paBCHCTBAM Uu=x"-y°, v=2xy.

DO yHKINA U(X, y) Ha3bIBAKOTCS OeUCmEUmelbHoU Yacmowio,

a V(X, y) — mHumou yacmoio pyHxmyun W= f (Z)
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OCHOBHbI€ NOHATMA PYHKLMN KOMNNIEKCHON NepeMeHHOM

amanuem pynxman W= f (Z) YCTaHABIMBAETCA COOTBETCTBUE

MEXy TOUKaMu 00J1aCTH G IUTIOCKOCTH Z ¥ oOyactu D

KOMIIJIEKCHOM IINIOCKOCTU W .

YA Z VA W

=< ¥
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OCHOBHbIe NOHATUA PYHKLMIMN KOMMNJIEKCHOTO MEPEMEHHOTO

Omnpenenenue. Touku o6mactu D sBastioTcst obpazamu

o6nactu G npu oto6paxkennu pynkuueit W= f(z) | a

TOYKH 00nacTu G ABISIOTCS npoobpazamu
COOTBETCTBYIONINX TOUeK obsactu D.

B cooTBeTcTBUY C oTipezieieHriEM 3TO OyzieT
O3HA4yaTh, YTO HA MHOXXECTBE OTIpe/ie/ileHa HeKOTopas

obparHas PyHKIMS 7 = go(W) .
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OCHOBHble NOHATUA PYHKLNN KOMMNAEKCHOrO NepeMEHHOro

Onpepenenne. Pyukiua W = f (Z) Ha3bIBAETCS

odHosiucmHou pyHKIuel B obmactu G , ecyiu B
PA3TUYIHBIX TOYKAX 3TOHW 00/1aCcTH OHa MPUHHUMAET
pa3TUYIHbIe 3HAYEeHHUS.

M3 aToro onpeneneHUs CIeayeT, YTO OAHOTHUCTHAS
(YHKIIHS OCYIIeCTB/ISIET B3AMMHO-0/THO3HAaYHOE
oTOOpaKEeHHe.
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OCHOBHble MOHATMA PYHKLUN KOMNIEKCHON NepemeHHOM

[Ipumep. PyHKIUSA \\y — 72 SBASETCS OFHO3HAYHON

¢.K.II. Ha MO/THOU 1/IocKOCTH . Mcrmomb3yeM mokasaTenbHYIO
dbopMy 3aImHCH KOMIUIEKCHBIX YHCET:

w=(zle” | =|z[*e'?

OTcroga cienyeT, YTO TOYKM MJIOCKOCTHU Z, MeXalre Ha
Jly4de, COCTABJISIIOIIMM Yo (P ¢ MOIOXUTEeTbHBIM
HampaB/ieHHWEM OCH , TePeXOJUT B TOUYKH MJIOCKOCTH ,
JIeYKALMe Ha JTy4e MOJ YI/IOM 9 7 K OCH.
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OCHOBHbI€ NOHATMA PYHKLMN KOMNNIEKCHON NepeMeHHOM

A 7 A W

w

[losToMy TOYKaM 7 U —7 IIOIyOCH, aPI'yYMEHTDI
KOTOPBIX OT/IMYAIOTCA HAa ;7 , @ MOLY/IU OOVIHAKOBLIE,
COOTBETCTBYET OZHO U TO XK€ 3HaYeHUEe W :

e'?” =cos2r+isin 27 =1
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OCHOBHbI€ NOHATMA PYHKLMN KOMNNIEKCHON NepeMeHHOM

BepxHsisi mONyIIoOCKOCTh Z BMeECTe C JeMCTBUTENbHOMN
YACThIO MEPEXOUT B MOJIHYIO TUTIOCKOCTh W . [lycTh s

oTipe/ie/;IeHHOCTH 0 < argz =g < 2

Torma pa3znuyHBIM TOYKaM 00/1aCcTH () < Q<7
COOTBETCTBYIOT Pa3/INYHbIE 3HAYCHUS W .

Takast 06/acTh U3MeHeHUs He3aBUCUMOM
IepeMeHHOM, Pa3/INYHbIM TOYKaM KOTOPOU
COOTBETCTBYIOT PAa3/TUYHbIE 3HAUYEHHUST QYHKIIUU,
HA3bIBAETCSI 0621aCMbl0 0OHOAUCMHOCMU GYHKUUU.



/ ’

OCHOBHbI€ NOHATMA PYHKLMN KOMNNIEKCHON NepeMeHHOM

B paccMaTpruBaeMoM cilydae rpaHuiia 00JacTi OJHOJUCTHOCTH
—ayun @ =0, @ =7 —nepexonar B 0JHY U Ty e I'PAHULLY

— MOJIOKUTEIBbHYIO YaCTh JEHCTBUTEIbHOM OCH U ILIOCKOCTH W .

° NIPOU3BOAUT OTOOPAKEHUE

Jlerko mokasathb, 4TO QYHKIUAS W = Z
Y HW>KHEW TTOJIYTUIOCKOCTH Z BMECTE C TTOJIOKUATEIBHON OChIO

Ha BCIO IINIOCKOCTbD.
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OCHOBHbI€ NOHATMA PYHKLMN KOMNNIEKCHON NepeMeHHOM

Tem cambIM oOpatHas GyHKImsI £ = \/W ,
OIIPEACICHHAsA HA MOJIHOU IIOCKOCTH W |
yKE HE ABJIACTCI OJJHO3HAYHOU — OJHOU U
TOU K€ TOYKE MIOCKOCTH W COOTBETCTBYIOT
JIBC PA3JIMYHBbIC TOYKHU IIJIOCKOCTHU Z .

OZHA B BEPXHEU, JIpyrasi B HUXKHEU MOJTYIIIIOCKOCTH.
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OCHOBHbI€ NOHATMA PYHKLMN KOMNNIEKCHON NepeMeHHOM

N

Puc. 6 Puc. 7

J171s1 TOro, 4To0B1 OTOOpAKEHHUE OBIJIIO OJTHO3HAYHBIM HE
TOJIBKO BHYTpH yrJjia O < @ <, HO U Ha €r0 CTOpPOHAax,

CJIEAYET B IUNIOCKOCTHU W TIPOU3BECTU «KPa3PE3»

IO MOJIOKUTEJIBbHOU YaCTU NEUCTBUTEIIBHOU OCHU U YCIIOBUTHCSA
CUHTAaTh, UTO JIy4d ¢ =0 OoTOOpakaeTcCsi Ha BEPXHEH, a Iyd ¢ =7

— Ha HUXKHEW CTOPOHE DATOro paspesa


user
Typewritten text
стороне
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OCHOBHbI€ NOHATMA PYHKLMN KOMNNIEKCHON NepeMeHHOM

(ecnu y4 ¢ = o, Bpallasicb IPOTHUB YaCOBOM CTPEIIKH, IPUOIMKACTCS
K JIy4y ¢ =7, TO COOTBETCTBYIOIIUI JIy4 B IJIOCKOCTH W

IpUOJIMKACTCS K JICUCTBUTEIILHOM YaCTH MOJIYOCH CHU3Y).

2

Htak, oToOpa)keHHe W= z“ 0TOOpakaeT MOJYIIOCKOCTh 0<p<r

Ha BCIO TNIOCKOCTh W € pa3pe3oM BJI0JIb ITOJOKUTEILHOM

nojiyocu U . 9T0 0TOOpakeHHE B3aUMHOOJHO3HAYHO.
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OCHOBHble NOHATUA PYHKLNN KOMMNAEKCHOrO NepeMEHHOro

Onpeoenenue. Oyaxuus f (z), 3alaHHas Ha MHOkecTBe E |
Ha3BIBACTCS Henpepuienoil B Touke Z, € E | ecim

lim f(z)= f(z,)

727,

HammoMuuwMm, uto uncio Wp Ha3bpIBacTCs Mpeaeiom

dynxmun f(z) B Touke zp, ecin

Ves0 T390 VzeE 0«7 7 <o|flz) Wi <



OCHOBHbI€ NOHATMA PYHKLMN KOMNNIEKCHON NepeMeHHOM

Ve>0 35>0: VzeE, 0<|z-z|<8=|f(z)-w|<e
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Kak ToJIbKO Toukn Z IOMAfaloT B O - OKPECTHOCTH TOUKH ZQ

COOTBETCTBYIOIIHUE TOYKHU f (Z) = W nomamaer

B € -okpecTtHOCTB ToukH WQ .
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OCHOBHbIe 31eMeHTapHble GYHKLMN KOMNJIEKCHOM NepPEMEHHOM

DieMeHTapHble PYHKIIUH KOMITJIEKCHOW ITepeMeHHOMN Kak

CYMMBbI C/IEIYIOIINX CTEMIEHHBIX PSIIOB KOMILJIEKCHOM
HepeMEHHOﬁZ ( IIpHUYeM 3TH PsJbl CXOOSITCS a0COJTIIOTHO )
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