PYHKLMN KOMMNIEKCHOIO
NMEPEMEHHOIO,
AHATNUTUYECKUNE ®YHKLIUM




Dyuryus KOMWIEKCHO20 nepemMeHHozo f (Z)Z DcC —»C;
W= f(z): u(x,y)Jrz'v(x,y); u,v:R* > R;

Hpumepor gpyuxyuii

DHw=z* :(x+ iy)z =x’ =y +2ixyu=x" -y v=2xp;

1 z  x-—1iy X Y
T 2 U g VT T3 g
zZ Z X +y x“+y X“+y

w=e’ =™V =" .oV = ex(cosy+isin y); u=e" cosy,v=e"sin y;

w=e" :C > C\{0};

|w|H e |= Vi +v :\/ebC cos’ y+e*sin’ y =ve¥ =e”; Arg(w):arctgzzarctg (tg(y))zy;
u

Hyw=sh{z) w=ch{z}w=th(z)= sh(z). w = cth(z)= chiz),

chiz)’ shiz)’
sh(z)= e’ —e”’ _ ¢*{cos y+isin y)—e *(cos y —isin y) :cosyex_e_x +z'sinyex +e” _
2 2 2 2
=shxcos y+ichxsin y;, u=shxcos y, v = chxsin y;
e’ +e”’ , : :
ch(z): 5 =chxcosy+ishxsin y, u =chxcos y; v=shx sin y;
IIpumepor .

sh{4 —5i)= sh4cos 5+ichdsin 5; ch{2—mi)= ch2cos(— 7 )+ ish2sin{— 7 ) = —ch2;



Tpucoromem puueckue QyHKyUU

ezz + e—zz . e.zz _e—zz
W=C08 Z=——,W=SIlZ=—"—"7,
2 21
iz —-iz x—y —ix+y -y . ¥ . -
e —e e’ —e e (cos x+zs1nx)—e (cos x—zsmx)

21 21 21

e’ —e’
=COS X .
21

Dopmynet , CeA3BIBAIOUU € 2UNepbonuy ecKue U MpPUSOHOMEM puyecKue QYyHKYUU

-7y . e’ +e”’ : . :
- — |[+isin x > = sin x chy + i cos x shy; u =sin x chy;, v =cos xshy;
— 1 i

'z iz —iz

\ e +e” e —e
chiiz)= = cos z; shiiz)=

.i=isin z; cos{iz) = chz; sinliz)=ishz;
cos{z)=cos{x+ iy )= cos xcos{iy)—sin xsin{iy)= cos x chy —isin x shy;
1 lpumepur

svrusicumy : cos{2—37) = cos 2ch3 + isin 2sh3;

| cos{2—3i)|= \/cos 22 ch*3+sin’ 2 sh*3; arglcos(2—31)) =7 + arctg {tg2 - th3),
Oynxyuu w=e",chz; shz a8amomes QyHKyUAMIU NepUooudec Kumit ¢ nepuooom 2mi:
et =¢ ch(l — 271:1') = ch(l); Sh(— 5+ 471:1') = Sh(— 5) = —Sh(S);

DyHxyuy oS z; SIN Z NepuUooUdHsbl C NepuoooMm 21,



W:Ln(z)anQz|-ei”g(z)):%ln(xz+y2)+z'arctgy+27rkz', keZ,

X

Y w=In(z): C\{0} >C

w= ln(z) = %ln(x2 +y2)+ iarctg —
X

Ceoticmea nozapugpma: In(z, - z,) =In(z, ) +In(z, ), ln[z—lj =In(z,)-1In(z, ). ln(zk ) =jc-In(z);
2y

Ln(zk);t k .Ln(z) ; Ln(zk): %ln(x2 +y2)+ ki arctgl +2rni,ne s
X

kLn(z) = k[% ln(x2 +y? )+ iarctg XJ + 27 - kni, {kn}g Z
X
IIpumepor:

DLafl—3i)= 1n2—§z' +27ki, ke Z; Ln(—4)=In4+mi+27ki; Ln(i)= %i +2mki, ke Z



2) Pewumsn ypasnenue : sin z =2 = z = Arcsin(2)="?

° ;_e C)m et 4im0ir=e" =1 4it-1=0: D=—16+4=_12
) €

l,= 4ii22£i :(Zi\/g)i:
a). e =(2-£)‘:»z'z=Ln((2—\@})=m(2—£)+§f+2nkz‘, keZ
0). e” :(1+\@)i :>iz:Ln((2+\@)i):ln(2+\@)+§i+27rki, keZ.

3) Bowucnume : i’ =1

¥
) ) ) i-[—i+27rkz’j _£+2ﬂk
2% = ) i = ") — o \2 =e? _keZ



C- JUODOEPEHIITMPYEMOCTD

o wa=JAa) HepcrmonaudyEsen Uncao f'(a) =km PACPAC) = lim 4 >
dz w= f(z)BTO9KEZ = @ =4 z-a 420 Az
€CJIH IIpedes CYIIECTEVET H PABeH KOHEIHOMY
THCITY
w= f(2), C—muddepenuupvemocts | @yvuxuus nassieaerca C—auddepennupvemoii
z=aeD bvakuuu w= f(2) B B TOYKE Z = a, eCciIH
TO4Ke Z = & 1) w= f(z) HempepLIEHA B TOYKE Z = a;
2) dvuxuua w= f(z) uMeeT B TOIKe
Z = @ IPOHU3BOJHVIO
s toro gTo0sr dyuxkmua w= f(z) = u(x, y)+iv(x.y) osr1a C-guddepenmvpvema » Touxe

z =a€ D HeoOXoguMO H JOCTATOYHO:
1) aTobnr dyEKIHE u(%,Y); V(x,y) obrm R? muddepenmupyeMs! B 3ToH Touke:

2)arodrr dvHKUHHE ulxX,V); v(x,V) vaoRaeTeopaH veaoeuaM Komm — Pumana:

(Bu; _ov

* g Z=a —a Z=a
cu __8v
Lg Zea — a f=a




[TpuMEPEHI C-JIMD®. U HE IUOD. OYHKIIUA

Di(z)=2x-31y; u(x,y)=2x; v(x,y)=-3y;
2, —a+ibeC: f'(z,)= lim L% HA) - fl) g, 28038y

Az—50 Az a0 Ax +iAy
Ay—0
[ —3iA
lim 2 — 3
a0 jAy
— 0 Ay => npeoeivl PazIuyHbl, 3HAUUM NPedeia He CYUecmeyent =
lim —=2
Ax—0 Ax
| Ay=0

Hem NPou3600HOI HU 8 00HOI mouke C = f (Z) ne sisnemest C oughgpepenyupyemoii.
2) f(z)=1z | *=x*+y?

2 2 2 2 2 2
ZO:a+ib:f'(zO):lima +b” +2aAx + 2bAy + Ax” + Ay" —a” - b _

Ax—0 1
e Ax +1Ay
[ 2bAY+AY* . 2b+A
lim VA lim AV —2ib
Ax=0 lAy Ay—0 l
=0 5 — npeoesivt pasnuyHbl, ecaumoavko a #b # 0
. 2aAx + Ax )
Iim = lim (Za + Ax) =2a
Ax—0 Ax Ax—0
L Ay=0

npu a=b =0 npeoenvt pasusi. f (z) C —oughgpepenyupyema ¢ mouxe z=0; f '(O) =0.



¥TB @ opMVIIBI 4719 BEIMHCISHHA IPOU3BOJHON B TO9Ke Z = @€ D :
Ecm w= f(z) = u(x, y) + iv(x.y) aubdepennupvema & Touke z = @€ D, To IPOH3BOJHYIO

MOSKHO BEIHCIHTE I10 hopMyIaM

' Ccu Ov ov ov cu Cu 144 cv Cu
f'(a)=— — =-— — = — —1— = — —1—
ax Z=a ax Il v | zaa ax Zm=d ax = a.)/' Tl @/' Z=a ./’ T=
JloKa3aTeanCcTBO:
. A .. Au+ilAv
(a)=lm — = ——— =(mpegen CVIIECTEBVET
f(a) N i, (p =
=0
y b / y b
po Mutidv gﬂ_ﬁ):
Ay=0 =0
_o| v o | _ou 0w v ou
ax f=a ax I a}" Te=d ax ] 6x = avv Z=a @” Z=l v | za@
¥TB Veaoeua Kot — Pumana B moagpHEIX KOOpAHHATAX
(z =re™ . w=u(r. @)+ iv(r. @) BBIIIAIAT CIEAVIOLMHM 00pPaz0M:
cu 1¢ov dcu cv
—_— =, — =—r— (BBIBOJ COEIaTh CAMOCTOATENEHO).




IIPUMEHEHUE YCJIOBUM KOILIU -PUMAHA

D f (z) =2x-3iy: u=2x; v=-3y = R* oudpgpepenyu pyemot;

u',=2 #v' =-3 .
= ne saeusiemecs C oughgh. nu 6 oowoti mouke C

!

2) f(z) = z|*: u=x"+y*; v=0-R’ ompepenyu pyemvie;

u' =2x=v' =0=>2x=0=>x=0
yenosus Koww — Pumana > = f (Z) Coughgh. 6 m. z=0

u',=2y=-v'=0=>2y=0=>y=0

f'(0)=2
Dopmynvt O BbIYUCTIEHUS NOUZEOOHOI '
AN . Au+iAv
'z, )=? f'(z,)=1lm — = lim ——— =(Ay =0, m.x. npeodes cyuecmseyem) =
'(20)=7 /'(z0) = lim — L S (A peden cywecmeyem)
Ay—0
= lim Auidv _ lim Au +7 lim av_ u' (xy; v, )+ V', (x,:, ) = (venosus Kowu — Pumana) =

Ax—0 Ax Ax—0 Ax Ax—0 Ax

=V, (X3 o)+ iV, (s 1) =V, (%03 vp ) — i, (g v ) = 1!, (g5 v ) —iud', (g 0y ),

£1(0)=v' +iv', (0:0)=0+i0=0



3) f(z) =y?=2ix*; u=y*, v=-2x" — R*ougppepenyupyemor,
Yenosus Kowu — Pumana .
{u'x =0 v =0=u' =V V(x,y)

u',=2y,-v' = —(—4x)= dx=>2y=4x= y=2x
= 0 +l(— 4)6%212 = —4i;

= Oyuxyus f(z) C—oughgh. na {z: y =2x}

z,=1+2ie{z: y=2x}= f'(1+21')=u'x+l'v'x



[IPUMEPBI ®YHKIUN;
4) 1(z)=e%

u(x; y) =e" Cos Y, v(x; y) = e sin y;, R’ oughgpepenyupyemoie
Venoeua Kowu — Pumana

u' =v =e cosy
g V(x;y)e C = f(z) C - oupppepenyupyema ¥z e C
u

" r x
,=—V,.=-e’siny

f'(z)=u' +iv' =e*cosy+ie*siny=e’

Teopema.
Bce anemenTapHbie QyHKIIMY KOMILIEKCHOTO IEPEMEHHOIO UMEIOT TE KE
POU3BOHBIC, YTO U JJISI PYHKIHI JEUCTBUTEIBLHOIO IEPEMEHHOTO.

(cosz)=—sinz; (Inz)= l; (Z”): nz" ...



I 0J1IOMOP®HBIE NI AHAJIMTUYECKUE OYHKIINHU

w= f(2), C—muddepenunpvemocts | @vexnua Hazseaerca C—auddepernupvemoii
z=a€eD bvaxmun w= f(z2) B B TOYKE Z =a, eciH
TouKe Z = a 1) w= f(z) uenpeprIBHa B TO9Ke Z = a;
2) dvuakumna w= f(z) uMeeT B TOIKe
Z = @ IPOH3BOJHVIO
w= f(2), [omomopduocTs dvakuuu | Pvaxuua w= f(z) HasslBaeTcd roioMopdHOI
z=aecD w= f(z) BTOuKEZ =@ B TO4Ke, ecti GvHKIHA guddepeHIHpYeMa
KaK B TOYKE Z = @, TaK H B HEKOTOpOii eé
OKPECTHOCTH:
Ju, = {z : |z—a| < é‘}: f(2)
muddepeHuHpyeMa Vz € u,
w= f(2), [onomopduocTs dvekiun | PvHKINA FBA9€TCA rOTOMOPdHOH B 001aCTH
ze D, w= f(z)e oomactu D D. ecn oHa AB1AeTCA rooMopdHOH B

D — obnacte 8 C

KasK7J0# Touke odmactu D




F(z) R? nudd C-nudd. Oo61acTh
2x-3iy | V(x;y) 2 %

|z|? v (x;y) {0} 4
y2-2ix? | V(x;y) {z:y=2x) 1)

e* YV (x;y) C C

BBenem 0003HaueHUE:

H(D)- MHOXECTBO QyHKINI, aHATUTHIHBIX
( roromopdHEIX: holomorphic) B o6mactu D




CBOICTBA AHAJMTUYECKUX(TOJIOMOP®HBIX) OYHKIIUIA

1) Myewmo f(2) € HD), mozda u(x,y);v(x,y) a6raromcs

CONPAXKEHHOU Napol zap MOHUYECKUX PYHKUUU, m.e.
dyrkuuu U(x,y):V(X. ¥) ydoBremBoparom ycroBuam Kowu —

Pumara 8 odracmu D u Au=0AAv=0 V(x,y)eD,

u' . =v
f(z2)e H(D)= f(z) oupgpepenyupyema ¢ D = {u' o vJ: ¢ D=
y — Vx
Au=u" +u", = a%u'x+%u'y =v', V', =08 D;

Av=v"_+v' =-u"_+u" =0 ¢ D.



lIpumep: w=1Inz;

u(x,y)=0,5In(x> + y*); v(x, y) = arctg 2 ;
X

Au=07?

! x ! y
u' = U = ,

Yoxt 4y YoxT 4y’

2 2 2 2

ul' — y x . u” — x y j Au — O

R el R e



I IPUMEPBI

1) Cywecmeyiom nu capmonuueckue @yuxyuusuoa u(x,y)=@(xy)?
t=xy=>u', =@ 1, =¢"y, u' =¢"x;

u' ="y’ u'' =p"x’ => Au=9¢"y’ +¢"x’ :(p”()/2 +x2): 0
P'=0=9t)=Ct+C, =Cxy+C,

u(x,y) =Cxy+Cy;

2) Asnaiomesa nu dyuxyuu u(x,y)=x" =3xy" +4Av(x,y)=3x"y-y’ -7

CONPANCEHHOT nApoil 2apMOHUUecKUx QyHKyuii?

Peutenue . nposepum ycenosus Koutu — Pumana ona smux Qyuxyuii : {
u

' =3x’ —3y3;v'y =3x' -3y’ =u' = v, Y,y
W, =6y, =V, = -6xy=u', ==, Vx,y;
Taxum obpazom u(x, v)Av(x,y)— CONpAdscéHHaa napa 2apMOHUYECKUX QYHKYUIL.

f(@)=u+iv=2"+4-Ti



CBOICTBA AHAJIUTUYECKUX ®YHKIIUI
2. dyrkuyuro W = f(2) moxro BocemaroBumb no usbecmroli
dedcmBumeAbHOU UAU MHUMOU UYACMU € MOUYHOCWbBIO 00

KOHCMaHmbl.

Ecru Au=0 6 D ( Av=06 D), mo 3 coonpsiicenn as eil yHKyuA v(x, y):
U,V AGIAIOMCA CONPANCEHHO Tl NAPOILL 2APMOHUYEC KUX (DYHKYUIL U YOO61emEop AI0m

6 oonacmu D ycnoeusim Kowu — Pumana -

! !

u' . =v
Au=0¢ D:>Elv:{ | " 6 D; flz)=u+iv;

u',=-v



Ilycmo u(x, y) eapmonuveckas pynxyus 8 D
Au=0V(x,y)e D= Iv(x, y): u,v—conpaxcennasi napa

eapmonuyeckux yuxyuit u If (z) =u +1iv.

u'x:v'ij(x,y):f u' dy+C, npuyem C =C(x):

v ! a ! Y ' !
uy——vxzuy——ajuxdy+Cx——Iu LAy+C' =

u' :—gj'u"xx dy+gC'x:—u”xx+2C'x
oy oy

" ay
QC'x =u" +u", =Au=0=C=C(x).

v(x,y) = Iu'x dy +C(x).



BocctaHOBUTH (PYHKITHIO MO €€ M3BECTHOM JIEMCTBUTEILHON YaCTH:

u(x,y)=x"—y +y+In(x’ + y*)
vix, y)=? f(z)="?
Dv(x,y)="?

2x | 2 | P xt—y° w,=v
Au=|2x+—5—| +| —2y+1+— 4 - :2+y——2+—y2:0:>3v(x,y): Y
x+y ) X+, 2 )

', =v,=>v, (x,y)z 2x+ xzixyz = v(x,y): I[2x+ 22x > ]derC(x): 2xy+ 2Ix7+C(x},

v(x,y): 2xy+ 2arctg ZJrC'(.x),
X

W o=—v —2y+1+ 223’ _=— 2y+2;2-(—%]+(7'(x) =1+ 223’ _ = 223’ _—C"(x)
x“+y [y X x+y° x4y
1+ =
x
C'(x)=—1:>C(x)=—x+c:>v(x,y)z 2xy+2arctg£—x+c;
X
2) f(z):u+z'v:‘?

f(z):x2 —y? +y+]n(x2 +y2)+ i[2xy+ 2arctgl—x+c]=
X

:(x2 —y° +21'xy)+2[]n x'+y ) +iarctg ZJ—z’x+y+cz’=z2 +2]nz—z'(x+iy)+cz':z'2 —iz+2Inz+ci;
x



2) BoccranoButh QyHKIuIo f(z) o u3BecTHOM
MHUMOM 4acTh ¥ yciioBuio £(-1)=21;
v(x, ) =2xy+y" —x* +chx-cos( y+1)
Du(x,y)y=? Av=0;
u' . =v', = 2x+2y—chxsin(y+l):> U= I(2x+ 2y—chxsin(y+1))dx=
=x"+ 2xy—shxsin(y+l)+€(y)
u', =—-v' = —(Zy— 2x + shx cos (y+l)); u', =2x—shx cos (y+1)+ C'(y)

2x—shxcos(y+l)+ C'(y)=—2y+ 2x—shxcos(y+l):> C'(y)=—2y

C(y)=—y2 +c

u(x, y)= x* + 2xy — y? —thsin(y+l)+ c

2)f(z)=2

f(z)=u+ v=x"—y"+2xy—shxsin (y+1)+c+ z’(2xy+ ¥ —x*+ chxcos(y+1))=
= (x2 — v + 21xy)+ (ny + ;r'(y2 —x” ))+ (— shx sin (y+ 1)+ ichx cos (y+1))+ c=

=z’ — z'(x2 — 9" + 21‘xy)+ z’(chx cos (y+ 1)+ ishx sin (y+1))+ c=

=z —iz" + z'(oos ix cos (y+1)+ SIn ix sin (y+ 1))+c = (1—1')22 + z'cos(z’x—(y+1))+ c=
= (1— z')22 + 7 c0s (z’(x+ 1'(y +1)))+ c= (1—2')22 + 7 cos (z'(z + 1'))+ c= [oos = cht]=
=(1—z')22 +z'ch(z+z’)+c = _f(—i)=—(l—z')+z'ch(—1'+z')+c=—1+z’+z’+c=21':>c=1
f(z)= (1— 1’)22 + z'ch(z + z')+1



3) MoskHo 11 BocctanoBuTh (pyukmuio f(z)eH(C), ecau
3.1.

2 2
OTBev Jsla,(p(myQTH (PyHKIIMY TapMOHUYECKHUE:
Au=0—u(xy)="?
Av=0—v(xy)=C, xy+C ;A3 BOCCTAHOBUTb MOXHO;



TEOPEMBI O TOJIOMOP®HOCTH
3. ECAU £(2),2(z) < H(D), mozoa
3.1. YceC:cf(z)e H(D).
3.2. f(2)+g(z)e H(D).

3.3. (f(2)-g(2))e HD).

3.4, (f (Z)J e HD), g(2)=0.
g(z)

3.5.f() e HD).g(w)e HD)=(g- fXz) e HD).

Teopema. Bce areMeHmapHole pyHKuuu g6Aagromces

aHarumudeckumu B cBoeli odracmu onpedereHus. .




' EOMETPUYECKHMIT CMBICJI C-)II/I(DCI)EPEHHI/IPYEMOCTI/I

Mycmo f(2)€H(D), z=acD u f'(a)#0. Tozda

1. k=|f'(@)| — Koadppuyuerm pacmsaxerus 8 mouke z = a
npuU 0MoOdpaKeruu f(z):

Bce kpuBoie y=D, npoxodawue Yepes MoUKY z = a, npu
omodpaxeHuu fzpacmszubaromces (cxumaromes) 8 k

pas.
IIpumep :
Haumu Ko3(uyuenm pacmadxiceHuss npu 0moopa*CeHuu

f(2)=

Z+1 .
, 8 mouke a=1+1i

Z_



zZ+1

f(z)——1 a=1+i

, z—1- (z+z) 1= . —1-i
SOy ey T gy
k= A+ 1+i =2

6ce Kpuewvie , npoxooawue uepe3 moyxy a=1+i pacmacuearo mca 6 N2 paza,

f(2)=e" a=-1+6i
f!(z) =eZ+i :f!(_1+61) — e—l+6i+i =e—1+7i -
k=| f1(~1+6i)|=|e™" |=|e{cos T +isin 7)|=e <1

. -1
6ce Kpuesie , npoxooawue uepe3 moyxy a=—1+6i cocumaromea 6 e pas;

f(x)=2Inz, a=1+1;

F@=2 ="k
z 1+

1+7

2
=ﬂ=‘5>1

6ce Kpuesie , npoxooawue yepe3 modxky a=1+i pacmazuearo mca 6 N2 pas.




2. a=arg(f'(@)) — yzon noBopoma 8 mouke z = a npu
omodpaxeruu f(2):

Bce kpuBbie 7D, npoxodaujue Yepe3 MOUKY z = 4, npu
omodpaxeHuu f(z) noBopauuBaromces Ha yzoa « no
uacoBoli cmpenke, ecau o< O u npomuB vacoBoit
CMPEAKU, ECAU o> O Ha BeAudUHY |are(f (@)

LIpumep :

Haumu )20l N08OpOmMa nNpu omoopadiceHuu

f(2)=

zZ+1

, 6 mouxke a=1+i
z—1



D f(z)= 1., a=1+i;

—1—i | - | | ) N
(2_1)2 = f'(a)=1+i=>arg f (a)—arg(1+1)_%

6Ce Kpuevie npoxoc)}m;ue yepes mMOUYKy Z = a nosopavdusaromci

J'(2)=

Ha yaon 45" npomus 4acoeoll CmpeaKu,
2) f(z)=e""; a=-1+6i;
fl@)=e" = fla)=e"" =e(cosT+i-sin7)=arg f'(a)=7-2x
8ce Kpusbvie, npoxooaujue uepes mouky z =a npu omoopaxceruu f(z)
nogopauusaiomcs Ha veon 1 —2mw npomus uacosoli cmpenku,
3) f(z)=2Inz, a=1+1;

1-— T

f(Z)——:>f(a)—1+l . —l—z:>argf(a) arg(l—;)__Z

8ce Kpuewle, Npoxoosaujue 4epe3 mouky z =a npu omoopadscenuu f(2)

B »
nosopavusaromci Ha 2ol 45" no wacoesoii CHiIpeJiKe.



Onpepenexue.

OTobpaxeHne, coxpaHsoLee yribl Mexay
KPUBBLIMW B TOYKE z=a Npu oTobpaxeHun f(z),
Ha3blBaeTCA KOHMWOPMHbBLIM.

Teopema.

Ecnu f(z)€EH(D); zza € D u f'(a) #0, Toroa
oTobpakeHne w=f(z) KOHPOPMHO B TOYKE z=a.

BbiBOA: BCe aHanMTnyeckme oyHKLUNN ABNAOTCS
KOHJPOPMHbIMWN OTODPaXXeHUSAMM.



TEOPEMA EJIMHCTBEHHOCTU

Teopema eduHcmBenHoCmu aHaAUMUYECKOT gpYHKUUU

Mycmp 1(2),2(z) CHD)U f(@)=g(z) YzeM cD, npudeM M
uMeem  Xoms 0bl 0OHY NPEOEAbHYFO MOUKY Z = 4e D,
mozoa f(z)=g(z) VzeD.,

CredcmBue

Mycme feHDU f(2)=cVzey, 20e KpubBas y =D, mozoa

f(z2)=c VzeD,




MNcenoab3ys daHHoe cAedcmbBue u3 meopemel
eduHcmBeHHOCMU, MOXHO doKa3amb u3BecmHole
moxdecmBa 0N daAeMEHMAPHBIX PYHKUUU, Komopble
ocmaromces BepHoiMu u npu nepexode K KOMNAEKCHBIM

3HAUEHUAM NepeMeHHOU.

Hanpumep, dokaxem, umo SN2z =28MZCOSZ.



AokasameprocmBo. PaccMompum goyHKuuro
f(z)=sin2z-2sinzcosz, dyHKuus f(z2)e H(C) kak
KOMOUHAUUSA UeAbIX oyHKUU.

Mpu z = XeR (Z2€0Xx)  umeem

Jf(x) =smn2x—-2smn xcosx=p =(4 cury caedcmbus)

> filz)=8 Nz €"




Teopema

Myemo f(2) Qudodbeperuupyema 8 mouke z = au f'(a)#0.

Tozda skoduaH npeodpasoBarus w= f(2) pabex | (@] .
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CaedcmBue 1. Mycme f(2)EH(D) u f'(2)#0 8 odracmu

D = naowade obpaza  odracmu D pabBHa

SD) = ||| () I* dxdy

AokazamerpcmBo

f(z)e H(D) =(f(D)=D)= S(5)=_[~)jd“dv=ﬂl J | dxdy -
D

=[]l @V ddy




CaredcmBue 2. Tycme f(z)e HD) u f'(2)#0 6 odracmu D

= dAuHa odpa3a Kpuboi T cD pabHa II [ (D dz|,
T

AokazamerbcmbBo:

f(2)eHD), Tep =( T,=fT))= dAuHa KpuBoii Ti:

[(T7) Borducagemces no gpopMyae I(F1)=I |dol=[| f'(2)] dz.
L r

1




[TPUMEPDBI
Halimu dAuHy L cnupaau, Ha KOWMopyro ¢ NOMOUAbHO

PpyHKkyuu w = f(z) = e* omodpaxaemcs ompe3ok

Ly=%,0 <x <2m}.
Pewenue :

[={y=x,0<x<2n}; f(z)=e"; L—onuna cnupanu

L=[I/ Gl = [le ld =] e V2ds = V2(e -1)

e l=e" s y=x=z=x+iy=x+ix=(1+i)x =
| dz |=| d((1+ 0)x)|=| (1 + i)dx |= v 2dx, x €[0; 27]



2) Haitmu onuny oopasa kpusoii | : z =1+it, t €[-1,0] npu omoobpascenuu

wzf(Z)=j+i'
V2 . V2 V2
— = z=1 ;
w'=f"(z)= ( ) =] f'(2)= P =(z=1+it)= 2+it] Jaii

dz |= d(l + zt) = idt = dt

L= I 21n\t+x/4+t

\E(ln 2— ln(\g - 1)),

4+t



Hatimu naowade odpasa odracmu D npu omodpakeHuu

w—Fz) =2% D21<|zt= 2,—§Sargz£~

&1

f'(z2)=2z; D:1<z|<2; - % <arg(z)< 7%

D*= ||| f'(2)" dvdy; | z=r; arg(z)=1;| f'(2) |= 2] z]=2r

D
*( 2 % 2 3 15

D*={\|4r rdrdz‘:j dz‘j Adrdr = —m;
J =) o)

D




2) Haiimu nrowaos oopaza oonacmu D : keadpam ¢ eepuiunamu ¢ moukax 0; i, 1+1; 1,

npu omoopadicenuu w= [(z) =Z—+;; xe[0;1]; ye[0; 1]
zZ+

- V2 V2
—_ 0: Y _ _ .
w'= f'(z2) (z+1) j|f(Z)| \z+1\2 (x+1)2+y2:
*= «/dedy = N 1 y
_'L'[(x+1)2+y2 = Idxj (x+1) e I( arctgm)Ody—ﬁL[O,Sarcth—arctgyj@

X"+ |
jarctgxdx =x-arctg X_E'[ilw) =X CWC'.l‘gx—Eln(x2 +1)+C
Al Y Y v V5 T
D¥=+2 Earctgg‘o—ln T-H‘ ( o=y + ‘ j —arcthS ln7 - Z—ln\/Z




