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CV3 BOILIH
Y6y kuro6 1993 (I tom) Ba 1995 (11 TOM) HMHJUIapaa

VKyB KyJanaHMa cudatiaa 4on STUIraH «MareMaTHK aHanu3

KypcuIaH MMCOJ Ba Macajauap Tyrulam»JJapuHHHI NaBOMM £
6yA16, y KOMIUIEKC ¥3rapyBYWid QYHKUHANAPHHHT aHATH3HN

" 6yitMya MHMCON Ba MacajiajlapHM ¥3 MYHra ojiaau.

By kuTo64a Xam aBBa/INMJIapHAAr aHbaHanap, XKyMjanaH
tabpudiap, Teopemanap, TaCAMKIAp KUCKA, aHUK Ba PaBOH
GyauMra, yiapra 1oMp MUCOJ Ba MacananapHH eynb kypca-
THMwAA Aactnab conga Ba MyadsiH TacaBBYpP XOCHIJI KHJIMHTAH-
naH KEeMMHTHHA MypakkaGlapMHM eyuilra yTWIMILKra ano-
xuaa 3bTHoop OepaukK.

Mucon Ba MacanaliapHM lapxnab, ynapHu edynd kypca-
THIIAAH Ky3naHraH Makcan, 6Mp TOMOHIAH, KOMIUIEKC aHa-
M3 KYPCUAAH ONMHraH Ha3apui OunumapaaH MMcojl Ba
macananapHy eumiga doiinanaHa GOpHINMILIMHH HaMOMHLL
Kuauil 6ynca, MKKMHYM TOMOHAAH, Tabunii dannapra ouna
MacajlalapHM euMiura Tai€paawgad ubopaTaup.

MablIyMKM, XaKUKHH Ba KOMILIEKC y3rapyBuMIn GyHK-
LMsIap aHAJIM3M opacuia YXIuaLUIMKIap Ba TadoByTIap 6op.
Bu3 Ma3Kkyp KUTOOHMHT xap 6up 6001aa KeNTHPUITaH MHCOJI
Ba Macajajnapia aHa wy yXuauuMkiap Ba TacdoBYyT/IapHH aHT-
7aTMG GOpHLIra Xapakar KWiAKMK. AifHH BaKT1a KOMILIEKC aHa-
aW3ra xoc GyiraH ycyjulap anoxuia TabKWAJAHAW Ba yiap
épnamuna anrebpa Ba XaKMKMi Y3rapyBumiiu dyHKUUANAD
aHAJM3WHMHT alfipyM MacajanapuHu (MacajlaH, 4erupManap
épraMua aHUK WHTeTpa/ulapHH Xxucobuiall) coana Xaa 3TH-
JIALIMY KYpCcaTWuilam.

MasKyp KMTOO yHHBEPCHUTETIAP Ba MeJarorMka HHCTUTYT-
napy Tajlabanapy y4yH MyJxajiaHraHd 63116, YKyB anabmueTn
JlaBnaTt TabAMM CTAHAAPTMHUHT GakanaBp MYTaXacCHCIWMIH
5.01.01.00 — «Matemaruka», 5.01.02.00 — «Tarbukmit mMa-
TemaTika Ba MHgpopMatukas> Ba B.01.03.00 — «MexaHuka»
iiyHanuuuiapura Moc KeJialu.
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C¥3 BOIIH

Y6y kutob6 1993 (I tom) Ba 1995 (Il Tom) imnnapaa
yKyB Kyinanma cudartuna yon stuiarad «Marematuk aHanus
' KYpPCHIAH MMCOJ Ba Macajalap TYIlaM»JJapUHHHT NaBOMH
6Vnub, y KOMMIEKC yampynqvmn GYHKUMANADHUHT aHATTM3U ©
' 6yMMya MHUCOJ Ba MacajlajlapHH ¥3 MuMra ojiadH. X

By kuT0o6Ia XaM aBBAITHJIApHAArH aHbaHaNap, x(yMJlanaH
Tabpudaap, TeopeManap, TacAuKJIap KMCKAa, aHMK Ba paBOH
OyauLuMra, yaapra 1oMp MHCOJN Ba MacalalapHH e4ub Kypca-
TUlaa aactaab coanga Ba MyalsiH TaCaBBYP XOCWJT KMJIMHIAH-
JaH KeWMHrMHa MypakkabOJapuMHM eyMlura yTWIMLIMra asno-
xuaa 3bTHoop Gepauk.

Mucon Ba MacanajapHy wapxjiab, ynrapHu eynb Kypca-
TULWIAAH KY3/1aHraH Makcal, OMp TOMOHOAaH, KOMIUIEKC aHa-
JIM3 KypCUOaH OJIMHraH Hasapuil OuiauMaapmnaH MHCOJ Ba
macajlaliapHu euvuiaa ¢doinanaHa OOpMAMIIMHHM HaMOMMIL
KUK O¥nca, MKKMHYM TOMOHZAH, Tabuui chaHiapra oun
MacajajapH¥ eddlura TaleépiaamgaH uooparaup.

MablyMKH, XaKUKMI Ba KOMIUIEKC V3rapyBumiau (yHK-
LMSUIAp AaHAJIM3M opacuia YXualulIMKiap Ba TadoByTiaap 60p.
bu3 Maskyp KUTOOHUHT Xap Oup 600MIa KeJITHPUITraH MUCOJ
Ba Macajlanapjaa aHa uy yximaluuiMkiiap Ba TaoByT/IapHU aHr-
JaTnod Gopuira xapakat KWIOUK. AIfHHM BaKTaa KOMIUIEKC aHa-
JIM3ra Xoc OYJraH ycyaaap ajloxuaa TabKWUIAHAM Ba YJiap
gépnamMuaa anredbpa Ba XakMKMH y3rapyBuunu dyHkuusnap
AHAJIW3UHUHT alpuUM MacajlanapuHM (MacajiaH, dyerMpmanap
épnaMuja aHMK MHTerpajulapHy XucoOJjall) coana xajl 3TH-
JIMIIH KYpCaTUiIIu,

Ma3skyp KMTOO YHMBEpPCHUTETIAp Ba MeJaroruka MHCTUTYT-
napy tanabanapu yuyH MyJxauianrad 6yimb, ykys anabuéTu
Jasnat TabAWM CTAHAAPTMHUHI OakaiaBp MYTaxacCHCIMIH
b5.01.01.00 — «Marematuka», 5.01.02.00 — «TaTbuxkmuit ma-
TeMaTHKa Ba MH(popmatuka» Ba b.01.03.00 — «MexaHuka»
fiyHanuuIapura Moc Kesaa.
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Kymnanma ontu 606aan nbopar 6yn1ub, yHaa KoMmruieke
COHJIAP, KOMIIEKC apryMeHT/IM (yHKUMSIAp, 3/eMeHTap
byHKuMsIIap Ba ynap épaamuia Oaxapunanuran KoHdopm
3;}({(;;;;&:;{;;;)“111113;), KOMIUZIEKC apryMeHTAW (DYHKLUMSIHUHT

W, KATOPJIap, Yerupmajap Hasapuscu M:

g ! / MaB3yJl:
OA4aE€H 3THJITaH. & S
e Kynnaumana 161 tTa Mmucosn pa macanazap 6arageun euum

WIaH TabMWHJIAHraH xamaa 2076 ta mucon Ba Macasasiap
MYCTAKHII €YML YUYH TABCUSI STHIITAH.
¥ K.yﬂ{IHHMa KYAE3MacuHM YKHO, YHUHT MyKaMMa/UIallMILINT4
Y3 XMCCAJIapyHU KylIraH TOUIKeHT AaB/iaT YyHMBEPCUTETH Ma-
TEMATUK aHAIU3 Kaenpacu ab3onapura Myautudap V3 MuH-
HaTAOPYMIMKIIaPUHY OWIaMpannIap.

e

I6oo
KOMIUIEKC COHIJIAP

1-§. KoMnuieke coH TyuryH4acH.
Komiuieke comnap ycTHAa aMaliaap

Komrieke coH TYIIYHUAcH VKyBUMra anaredpa KypcHiaH
MabayM. Maskyp Kypclla apryMEHTH KOMIUIEKC Y3rapyB4M
OViaran (PYHKUMsIIApra I0Mp MHCOJ Ba Macaiaiap OWlaH uy-
FVTAHMLTMMK3HK 9bTHOOpra 010, KOMIUIEKC COHJIAP TYFPH-
CHJLANY MABIYMOTIAPHM KEATHPAMH3,

MablyMKH, KOMIUJIEKC COH

c=xtiy )

KypuHniia ndoaananann, OyHaa x sa y jaap XaKMKHIT COH-
nap, faca (#=-=1) MaBxym OMPAUKIMP.

Onatia x XaKMKMH COHra I KOMIUIEKC COHHMHT XaKukuu
rucsn neitnnnd, v Rez kabu OenrmiaHanm:

x= Rez

(Re — soruHya realis — «XakKWMKHW» geraH MabHOHM aHrjia-
TYBUYM CY¥31aH OJIMHIAH).

¥ XaKMKMH COHHM 3Ca Z KOMIUIEKC COHHUHI MaBXyM KHC-
Mu aeinnnd, y Imz kadu GenrwnaHanm:

y=1Imz

(Im — sloTHYA imaginarins — «MaBXyM» [eraH MabHOHM aHr-
JIATYBUYM CV3/1aH OJIMHTAH).
Arap (1) na y=0 6¥yica,

g=xt 0=
6y16, 7 XaKMKWIH X COHTa TeHT Oyaau.
Arap (1) na x=0 6¥nca,
z=0+iy=1iy

6v1un6, Oy xoaaa z cod MaBXyM COH Oysraau.
(1) ma x=0, y=0 6¥ysca, z KoMIuieKC coH 0 ra TeHr 6y-

Jlann.
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Kynnauma ontu 606pan ubopar 6yn1ub, yHaa KOMTLJIEKC
COHJIAD, KOMTIIEKC apryMeHTIM (yHKuMsIap, JIeMEHTap
GbyHKuMsITap Ba ynap épmamuma Haxkapunaaurad KoH(HOpM

i AKCITAHTHPUILIAP, KOMIUIEKC apryMeHT/IH (GYHKUMSHUHT l6o06
’ MHTCTPAJIM, KaTopJiap, YyernpMajiap Ha3apvscH MaB3yjapu -
, bacH sTuran. KOMIIJIEKC COHJIAP
‘i Kynnanumana 161 ta mucon sa Macanasap 6aradcui eunm
; gl;gi:}(;?g‘”””fmm“ Xamna 2076 ta mucosn Ba Macaiajiap 8
‘ YHIL YYYH TABCHST THIITAH. '
a . K¥inanma kynésmacunu VKHMO, YHUHT MyKaMMa/LUlalIULLIMTE 1—§' Kommueke con o ek
4 Y3 XMCCalapunu Kywiran TOLIKeHT AaBiaT yHMBEPCUTETH Ma- Kommuieke connap ycTHaa aMasuiap
: ;e:ytamx aHaiu3 Kaenpacu abzonapura myawindiap V3 MUH- ) ) I
] ATAOPYWIMKIApUHM OUIAMpanniap. Komrmieke coH TyliyHuacH VKyBuura aaredpa KypcHIiaH
: MabiayM. Maskyp Kypclla apryMEHTH KOMIUIEKC Y3rapyBuM
1 Ovaran (pyHKuUMsLIapra Z10Mp MHCOJ Ba Macanaiap ounan my-

FVIZIAHMUTUME3HM 9bTHOOpra 01H0, KOMILIEKC COHJIap TYFPH-
CHJLAIM MABAYMOTIIAPHW KEATHPAMH3,
MabJyMKH, KOMILJIEKC COH

N

1

.‘ z:x‘|-('y (])
" f KypuHHiaa ndoaanaHanu, OyHAa X Ba ) J1lap XaKMKHIT COH-
{ nap, §aca (P=—1) MaBxym OMpAUKAMP.

) Onatna x XaKkMKWI COHra 7 KOMIJIEKC COHHWHI XaKuKui
rucayu nennnmnd, v Rez kabu denrmnaHany:

e

i x= Rez

(Re — nortuHua realis — «XakMKMIi» ageraH MabHOHM aHrja-
TYBUM CY3aH OJIMHIaH).

' ¥ XaKMKMH COHHM 3Ca  KOMIUIEKC COHHHUHI MaBXyM KHC-
M aeitniund, y Imz kadbu Gearunananu:

y=Imz

(Im — noTuHYa imaginarins — «MaBXym» JicraH MabHOHHM aHT-
JIATYBYM CY3[1aH OJIMHTaH).
Arap (1) na y=0 06Vica,

F=XH =X
OVan6, z XaKMKHIi X COHIra TeHT Oynaau.
Arap (1) na x=0 6¥nca,
( z= 0ty =iy

0Vanb, 6y xonaa z cod MaBxyM coH Oynaau.
(1) na x=0, y=0 Gysca, z komruiekc coH 0 ra TeHr 6y-
Jau.




Mkkurta
L=xtiy,, z,=x,+iy, )

KOMIIJIEKC COHJIap Oepwirad 6yacuH.

Arap (2) A4 X, =X,, ¥, =y, ?ynca, Yy Xos4a , Ba Z, KOMIJICKC
con};:ap Oup-obupuca mene geitunanm sa Z,=7, Kabu €3unanm.
‘ rapt (2) Aa x,=x,, y,=—y, 6yiaca, y xonma z, KOMILIEKC
COH Z, ra Kywma komnaexc con nefiuaam sa 7, Kabu denruna-

Haau. Jemak,
z=xtiy Oynca, Z=x+iy=x- iy Oynanu.

Macanan, Z=5+3i KOMMNAEKC COMHMWHTI KyuiMacu

b [—

= il s ol :
Z2=5 5! Oynann, 7=2—3; KOMIUIEKC COHHMHT KYLumMacu
Z =2+ 3/ 6ynann.

DHAM KOMIUIEKC COH
Jlap yCTUIa aMaJllapHU KeJITup:

R p THUPaMM3.

g,=x{4;:y,_8a. z2=.‘cz~ftr:}»*2 KOMIUIEKC COH ©Oepwuiiran 6Vica,
Bzfﬂigayz ();4,0 %,) iy, +y,) UHFKHAK XaM KOMIUIeKC COoH 6y1m,
2 MITIIEKC COHAAPHUWHT ¢ SV
i WUFUHIKCH Aein i
kabu denruiaananm; -

4,15, =(x tx,)+i (y, +y,).
Kyummm amanu Kyitugarn xoccanapra sra:
I". 2, t2,=z, +z, (KOMMyTaTUBAMK).

2°. 7 H(z,+2,)=(z, +z,) +z, (accoumatupnmx).
Yiudy '

(x,'xz—y,'y2)+i(xly2+ylx2)
KoivmﬂeKC COH Z, Ba Z, KOMIUIEKC COHJIApHWUHI KYRnaiimmacu
nerdnIain Ba z,°7, Kabu Gesrunananu:
Zl .zl.:(xl ‘xz_yl 'y2)+i(-’f|y3+}’|x3)-
z,'%, Kynaut™ma (x,+iy,) (x,+iy,) nbosanu xanma-xan kynaii-
TUPUILIAH XOCUI OYIIMIIMHY KYpULI KMITMH 3Mac:
(x,+ly,)'(_xz+1y2)=x1x2+xi‘iy2+iy1 X, Hi2yy,=
=X,y ) +ilx, ytyx).
Kyna#THpHLI aMalv KYHMaary xoccanapra ara:
1°. 2,°2,72,'7, (KOMMYTaTUBIHK).
2 z,(zz'zj‘—'(Z,‘Zz)Zj (accoumarupauk).
6

3°. (g, +3,) 5, =42, 12,2, (ANCTPUOYTHBIUK).
Yoy
XX+ vy . VX=X )
2 .112 +i 4 : L)z
X3+ X3 +yy

KOMITJIEKC COH ‘::I Ba *‘72 KOMIUJIEKC COHJIapHUHT HHCGﬂHIH,ﬂCﬁH‘
g 4 _ Xty

|
Jlaam Ba - Kabu GesrmnaHanmn. —- = L0 HUCOAaTHHU XMco0-

Jalaa KACPHUHI cypaT Ba MaxpaXKMHHU Ez=_vc2—iy2 ra Kynantu-
pHUaaan:

Z o KR X (X +iy))(X—=0h) _ XX+ 00 4 02X

2 X3V (X +yy ) (X2 —iy2) X3 +y$ ,\'23 +y;"

Bupop z Komriekc coH bepuarad 6yicuH. Yby
it
\-\_'-—v—/ .

n Ta

KOMIJIEKC COH Z KOMIUICKC COHHMHT n — dapaxcacu neHnna-
M Ba ' kabu denrujaHaom:

n
" =2 T2
S
n Ta

l-Mmucon. Ywby

z,=1+i\/§, zz=]—i\/§

KOMIUIEKC COHJIAPHUHT HUFUHIUCH, aifnpMacu, KyrnanTMacu

Ba HUCOATHMHMW TOMWHT.
IOkopuna KenTHpWiIraH KounaniapiaH (doiinananud Tona-

MUK3:

g+ =1+i3+1=if3=(1+D)+ 3 -3)i=2,
4=z, =1+if3-1+i3=01-1)+(3+3)i =243,
z[-z1=(1+i«f§)(l—i~/§)=

(11 =B +i(l- (V3 +3 - 1)=4+i-0=4,
g _ 1+l _ 1B B3
o 1= PH3Y P 4+(=/3)?
AL I e TS

72y 3
= it T )

7
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Mkkura 3°.(3,+2,)'54=4,3,1 2,2, (AMCTPUOYTHBINK).

4+ =1+iB+1=iB3 =1+ +G3 -J3)i=2,
4 -2, =1+i3=1+if3 =(1=1) + (f3 + V3)i = 24/3i,
g5 =>1+i3)(1-iV3)=
(- 1=V +i(l (=B + 3 - 1)=4+i-0=4,

- : w ; Yo
4=x Y, =x,+iy, @ M ‘ i
KOMIUIEKC COHJIap DepuiraH 6VicuH. 0600 o j N1V
= i - X5+V5 X5+ V5
Arap (2) 1a x,=x,, y,=y, byaca, y xonna z, Ba z, Komruiekc A e
coHJiap Oup-bupuea mene neiivnanu sa 2,=z, Kabu é3unanm. g y
Arap (2_) Aa x,=x,, y,=—y, 6y1ca, y X012 z, KOMILIeKe I\OM[U]CKEI COH Z, Ba Z, Komnnexcqconntag;;lmrHuc amu 1€HU -
*OH ; ™ = Z 3y -
COH Z, T Kywma Komniaekc con Ieinnanm sa z, Kabu denruna- 7/ Jlaau Ba —‘ kabu Gesrnnananmn. _- = \:Tul, HUCOaTHH XUcob-
Haau. Jemak 2 2 M ‘ ]
, ; Jlali1a KaCPHUHT CYpaT Ba MaxpaXMHH Z,=X,—Iy, ra KynanTu-
g=xtiy 6ynca, Z=x+iy=x-iy 6y1aau. pUiann:
1 a - Xt _ a+in)o=n) _ Xiatny | o W6 X))
Macajian, Z=5+ 3/ KOMMNeKCc COHHMHT KyuimacH 2 X+ (ord)0-b2) x4yl X3 +y}
= I ; ! v
z=5-~5I Oynanu, z=2-3; , o . o
i » Z=2731 KOMIIEKC COMHUHT Kylumacn } Bupop z KoMruiekc con Gepuarad 6yacun. Yy
Z =2+ 3/ 6ynanu. 7702
DHAM KOMIUIEKC COHJIap y e
CTUIA aMaJlNapHU KeJiTupa n-ta
Mkkuta P DaMH3, :
g, =X, iy, Ba z,=x,+iy, Komnekc coH Gepuiran 6yica, x KOMILJIEKC COH £ KOMIUIEKC COHHMHI 11 — dapadicacu neinna-
ywoy (x,+x)+i(y,+y,) iNFUHAN XaM KOMILUIEKC Con 6YHG. an Ba ' Kabu GesrmaaHamm:
<, Ba 7, KOMIUIEKC COHNIAPHUHT WMFMHAKCH Aeitunany pa z, +z gz i
Kaby OenrunaHanm: 142 e
n Ta
L o =0e )i (3 +
'! 3 . S IR0 ). [-Mmucon. Yuwby
\ Ky amanu Kyitnaaru xoccanapra sra: 5 Afs
4 1°. Z, +22=Z2 +ZI (KOMMyTaTHBIIHK)_ 7 = 1+ i3, L = 1 —iv3
: 2°. 7, (2, +2,)=(z, +z,) +2, (accoumarupnmx). } . . Sian
¥ YLuéy j KOMIUIEKC COHJAPHUHT MWUFUHOMCH, aiupmacH, KyrnanTMacu
| TR : Ba HUCOATMHM TOTMHT.
' (6455 ) ti(x y,t+ o
| VXTI P Wrtyx) IOKopuaa KeaTupuiran Kouaanapaas goitnananub tona-
Bl KOMIUIEKC COH 2, Ba 7, KOMIUIEKC COHJIADHUHT KVnaiimmacu MU3:
o aeinianm Ba z,-z, Kabu Genrmnananu:
|

Zl .Zl’:(xl 'xz_y| .y2)+i(x|y2+y]x2)‘

1'% KynanT™a (xlf‘.’-yl)'(xz"“'}’z) ndoraHu Xaama-xan kymaii-

TUPMILIAAH XOCW OYIUIIMHM KYpuL1 KMitMH sMac:

Ot iy) (T ip)=x x,+x, iy, iy, x,+iZy,p,=
=(x,x2—y] y2)+i(x| y2+ ¥, xz)_ .

" i : 13 _ L/B3) | BB
KynadTHpHLL aMalu KyMMaary xoccasiapra ara: ) e 1208 R aEP 23 )
1°. 2,2,=%,%, (KOMMyTaTUBMK). 1
20 Z'(zz-z3§=(z,-zz)zj (accounarupaux). et —TZ + ;% = _% + ;/2_._

6
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2-Muco. Yoy P O )
1 2 =«
‘:_L:- +(1+iv/3)
OVAMILIM Keanb YMKaIM.
DHIM O) TEHITIMKHUHT VPUHIM OVIMILIMHM KVpcaTaMM3.

MPOIAHUHT KuitMaTuHy TOTMHT.
PaBiuaHkm,

Arap
I—*i = {I.”)z IRt O ':l'Zzz("]+‘fyr)(Iz+‘;}’3)2('\‘-:“"‘:_}‘1y2)+’.('\'lyz-!-x:yl)'
12N =0y e = 370 Vhna
xa;“ﬂa 132 = (xl '-"f‘)’,)"g)_f.(-‘ft}"z'!'xg}";)
1 7 . )
A+i3) = 14243i +37 = 24 23 6V1ann. Arap
QYL bTHbOpra oscak, yhna (X, 2, =y, ;) — 106y, Hxy )=x,(x,— i) =y, (¥, Fix)=
I+ sl =0, =1,y (= 106) =X, (e =)=y 06 =R =
(1 +if3)? = - : ' bl etk el Rl G
B i—2+237 = — _ oA
i 2 + (I + 2‘\/§)! =(xl—[yl)(x2—]y2)= Zi L3
IKAHJIMTUHU Tonamus. 5 i
3-Mucou. Yuioy Eznummm xucobra oJicak, y X042 KeMHMHIM HKKH TEHIJIMK-
- aH
a) ARG = 2 1 T, 21 L= N
O} =7 -7
TN _ 9KAHJIUTH KeNnb YMKaau.
TEHIJIMKIIADHUHT YPUHIM 6Viuiy V
ANTaiINK, Y HHW KypCaTHUHT. 2s % -y %, KOMIUIEKC COHJIAD YYYH
L= Xty z,= x,+iy, L+ 5+ 42, =7 + 3+,
oViacHH. YHIE el
y g _ ? ZI i zlzn = zi i z2"“'Z.n
<= XL 7 =G ) .
4 OyNIUILM I0KOpHUIATrMAEK KypcaTHIaaH.
oynanu. PaBuanku, :
tz.= (x+i : | MUCOJ BA MACAJIANIAP
7%, (xl Iyl,)'l‘(xz'i—[yz) = (x.+x2)+(y +y)i. i
Jemak e Kyiimgaru KOMIUIEKC COHJApHUHI XakKHMKMiII Ba MaBXyM
’ KHCMJIADUHU TOTMMHT:
2+ 22 = (x,tx)—i (y,+
RS Sl ) 1 1 [l L0b
1' a) Ta 6) 1-i° 3) 147
MKKMHYM TOMOHOAH: 1 T I
: 2. a) ETE] 6) =y €) ;];"H“?'

(xl +x2)_I (y| +y}_) = (xl—“iyi)-k(xz —jyz)= El + 22

1 . (1+i)(1-2i)
6yaaau. KelMHIM MKKH TeHIIMK1ay 3.02) e 0Nk
: 9



1-i
. a 5 3 :
) Ty 0) 20+ 42
SNy A2k I

1_1=i
6- a) T fl-r; 6) i 14i

7. a) 50 6) G‘ﬂ‘x)(' +iJ§).

8. a) (1+i)(1-2i)1 ~i); 6) (_(21):_(:)’_)
-7 2+-I. i
9. (I—H(2+%)

Kyitunaru TEHIIMKIApHU ucboTnans:
10.a) z+Z=2Rez; 6) 2-Z=2ilmg
6) (7)=z.

11. a) (Z| _Zg)‘:z; ‘_zz;

6) (gz;‘)= §=2' (% # 0).

2-8.
§. Kommieke COHHHHT reomMeTpuk TACBHPH
Kommneke TEKHCJIHK .

Teku y
CMKIA TYFpy 6ypq%mu Oxy Ilexapt koopaunarana
- Ox yKna (abcuyccanap VKuaa) KOMHI?

KOMITJIEKC COH TeKHCHHK_[[ X
A KOOpAMHaTan y
M(x, y) nykTaun ndonanaiigy (1- qua)apH X Ba y 6yaran

Iy M(x, y) HyKTa 7=y+;
Tacaugu ﬂ(el;myj)laﬂ)l/f ﬁflzac;;;f{ K?MI'UICKC COHHUHT reoMeTpuk
» I KOMILUIEKC COHH
piﬂ( TacBUPH TeKHCJIHKHHHr A(O 1) o HHT I‘E(U)Me-r_
(1-uyusma). ) YKTacu 6ynanu

10

Ao,1)

©
[ PRSI

1- unama

Jlemak, xap 6Mp KOMIUIEKC COH TEKMC/IHKIA OUTTa HyKTa-
HU Hdonaiainmm.

AKCHHYA, TEKMC/IMKIATH Xap OMp HYKTa XaKMKHH KUCMH
11y HYKTAHHMHT abcuuccacHura, MaBxyM KMCMH 3cCa OpIHHaTa-
cura TeHr 6yyiraH KOMIUIEKC COHHM Mdonananam.

By X0/l KOMIUIEKC COHJIap TYTUIaMU OMJlaH TEKUCIHK HYK-
Tajapy TYIUIAMM opacua y3apo 6Mp KMiiMaTiM MOCJIMK Gop-
auruHu kypearann. [lynu asru6opra onub, Komnaexc con de-
2anda meKucAuK HyKmacuhu, meKucaux HyKmacu 0e2anoa Kom-
nAeKC COHHU MYWYHABEPULL MYMKUH.

1- uusmana OM BexTopra M(x, y) HyKTaHUHT paduyc 6ex-
mopu Aeiinau6, 6y BEKTOPHUHT Y3YHJIMIH r ra {=x+iy xomn-
aeKc corHunz mooyau neiinnagd. KoMruieKkC COHHMHT MOLY/IH
|7l kabu Genrunananu. Iudarop TeopeMacura Kypa

F=qxt+y? ®

6Vmaau. OM BekTOp OMIAH 0X BEKTOp Opacuaaru ¢ 6ypyak z
KOMILIEKC COHHMHI apryMeHTH Aeduiamn Ba (=argz Kabu
GenrunaHamy.
arctg% , arap x =0, y =0 6ynca,
argz = arctg% +m, arap x < 0 6ynca, **)
-_arctg% +2m, arap x 20, y <0 6ynca.

TEHDIMKHUHT YPUHIH GYJIMIUMHM KYPHII KMAHH 3Mac.
11



— R L] :J'_'.i‘ "y
al Sl

1-i . : )
a+iray:  0) 2I+§|T-$’T‘

1+2i _ ] .
3 F O d+L L

Kyitnnary TEHIJIMKJIapHK ucbornaur:
10. 2) z+Z =2Reg; 0)z-Z=2iIm¢
6) () = Z

11. a) (g ~&)=3-2;

6) [Zz_;) T i_‘;' (Zz * 0)

a

2-8.
§. Kommiekc COHHMHT reOMeTpHK TACBHPHU
Kommneke TEKHCJIMK .

Texucnukna TVFPH 6ypyakn Oxy Heka

pHUK TAaCBUPH  TEKHMCIIHK
(1-uyu3ma).

10

M(x, 'j)

Y

1- yuama

IleMak, Xxap 6Mp KOMILUIEKC COH TEKMC/IHMKAA OMTTa HyKTa-

HU Udonanaimu.

AKCHHYa, TEKMCIIMKIArK Xap OUp HyKTa XaKMKHH KMCMM
Iy HYKTAHHMHI abcuuccacura, MaBXyM KMCMH 3Ca OpAWHATa-
cHra TeHr 6y/iraH KOMIUIEKC COHHM udonanaiin.

By X0J1 KOMIUIEKC COHJIAp TYTLIaMU OMJIaH TEKUCIIMK HYK-
TajapH TYIUIaMH opacuia y3apo 6Mp KMHMaTIM MOCIHK 60p-
saurdHu kypecatamu. lynu asrubopra onud, Kkomnaexc cox de-
2aHOAQ MEKUCAUK HYKMACUHU, MEKUCAUK HyKmacu 0e2anoa Kom-
haeKc COHHU myuwyHagepuul MyMKUH.

1- ynsmana OM Bektopra M(x, y) HyKTaHWHI paduyc 6ek-
mopu nenau6, 6y BEKTOPHUHT Y3YHJIMTH F ra Z=x+iy Komn-
Aexc coHnune modyau nevinnany. KoMIuieKe COHHHHT MOAYIH
|4 kabu Genrunanaau. IMudarop Teopemacura Kypa

F=qxt+y? *

6ymanu. OM Bektop 6uiaH OX BeKTOp opacuaary @ bypuak z
KOMIUIEKC COHHMHI apryMeHTH Aedwiany Ba @=arg Z Kabu
OenrunaHamu.

arctg%, arap x 20, y 2 0 6ynca,
argz = arctg% +m, arap x < 0 6ynca, (%)
—_arctg% +2m, arap x 20, y < 0 6ysnca.

TEHIIMKHUHT YPUHIIH GYIMILMHM KYPHII KUAMH 3Mac.
11




|- un3magan
3

COS(p:"f" Sin(p:’—
r

SKAHJINIYM Ba ByHIaH

2=xty =rcosptirsing = r (cosg + ising) (3)
x D= ol Y O
udonara sra 6yaamus. By udona z kommnexc COHHUHT mpueo-
HoMempuk ughodacu (wakau) neitwnanmy.

Onaraa
"= cosp+ising (4)

TEHINUKHU  Dilnep hopmyaacu Aeitunanu. By MyHocabar ke-

mmp'ox‘.’ w=e* yHKUMsICH yprauuwirauna, ncboT Kuauuanm
(3) Ba (4) MyHoOcabaTtnapaaH '

Z=rew
OVAMILIUIY Kennb yuKaay.
] W T 6 I N
opema. Mxkura Z, B Z, KOMIJIEKC COH KymaiiTMa-

CHHHHI MOIY/IM iy KOMILIEKC COHJIap MO et
AYJLIADHH -
MACHIa TeHr; DHHUHI KynauT

lz,°2)| = Iz |'|z,.

WKKHTA KOMIUIEKC COH KynaiiTMacHHUHT APryMeHTH my Komii-
JIEKC COH.TAP APryMEeHTJAPMHUHT HHUFUHAMCHIA Tenur.

ﬂfg(z,'z2)=argzl+argzz_
2-teopema. Ymby

zﬂ

=l
(ne N) (5)
argz" = nargz
TEeHTTTHKJIAp ypnunu,uup.
3-teopema. Ukkura KOMILIEKC COH HHCOAaTH —2— YYyH
a
|22

<l
%]

b

e 8
arg 7 = arge—argz,

TeHrJIHKJIAp YPUHIHAHD.

" KomruieKe COHIAP apryMeHTaapura noup KeATHPHAATUIAH TeHIHK-
Japaa KOMIIEKC COH ADIYMEHTH wy comra mMoc paamyc BEKTOPHMHE Te-
KMCIMKAArH XOTaTH MABHOCHAA TywiyHunanm.

12

(3) myHocabaT Ba 2- TeopeManaH
[ (cos@+ising)]" = r(cosngti sinng) (6)

Ovnuwn Kenud unkaau. by Myasp opatyaacu neitnnanu.
4-mucon. Uxruépuii z, xamaa z, KOMIUIEKC COHJIAp Y4YH

l&l= lgls el <iz] +la

OVIMILMHW KYPCATHHI.

44
o
B '_—/’/
7
/!
/
A
> X
0
2- yuama

z Ba 7, KOMIIEKC COHJap 2- uM3Mana kypcatuiaran OA

< el
xamaa OB BexkTOpJIap OpKaIH HdonanaHraH AeHIHK. Yuna OC

BEKTOP Z,+2, KOMIJIEKC COHHU udonanaian. OA BEKTOPHUHT

Y3YHJIMTH |zl|, OB BeKTOPHMHI Y3YHIMUTH [z2| xamna OC Bek-
TOPHMUHI Y3YHJIUTH 3ca |zl+z2\ IKaHJINTU Ba yuOyp4yak Oup TO-
MOHWHMWHT Y3YHJIUTH KOJITaH HKKH TOMOHH Y3YHIUKJIApH MU~
FUHAMCHIAH KaTTa 3Mac, aiiMpmacHIaH 3ca KHYHMK 3Maciu-
rugaH OepuyiraH TEHTCHU3IUKHWHI YPUHIH OVAUILLIM Kenud
UMKAIHX.

5-mucoun. Kyitunaru

1) z=3i, 2)z=1+cosZ +isin% 3)z=:]'_5(l—i)

KOMIUIEKC COHJIAPHUHT MOY/IH XaMa apryMeHTHHU TOMMHT.
BepuiraH KOMIUIEKC COHIAPHUHT MOJLY/IM XaMla apryMeHT-

napunn (*) Ba (**) dopmynanapiaH ¢oinanaHud TONaMM3:
1) z7=3i KOMIJIeKC coHla x=0, y=3 0ynub,

g =x? +y? =J9=3.
13



tgp =2 =0, AbHM @ = I L Gynamm.

Hemak, [3i|=3, arg(3i) =

(ST

2) z—1+cos +isinZ = KOMILIEKC coHaa

= l+cos—.,— ! y=sin.z]£
Ovnanu. YHpa
|Z|=Jx2 + y? J(l +Cos r‘) + (sin “)2 =
A J2(1 +COs ") J4cos' _7% = 2COS'1% ;
6yﬂaﬂu R :

- Bepunran kommiekc con yy H' 0 | :
x>0, y>
6a6an yay y>0 6yarannuru ca-
= ¥ siny
arg z = arct = arct .
S Arie l+cos

Rt
2siny;-cos g

= arctg— 5% = arctg(tg ) =
2cos’ % &(te1q) 14 -

o6ynanu. [lemax,

I+cosZ n
37+:sm 200514,

arg(l + cos L + jsin &) = &
7 15m7) i

e [
S <= J’j(l /) xommnekc COHjJa x = ‘"J%,y=_—j7 6yna-

He \ﬁ/‘ +(-) =1

oynann. Kapana€rraH Kommnieke con yuyH x>0, y<0 6ynran-
aurd cababm

aAu. YHaa

n

argz = arctg% + 2R = —arctgl + 2n = —%‘!'2?'5 ==

14.

Oynanu. emaxk,
1 :
[t5 (=)=

arg( (1)) = 2.
6-mucon. Yby

z=-1+i3

KOMIJIEKC COHHH TPMTOHOMETPMK Llakiaa ugoaaiaHr.
Bepuaran koMruieke coaa x =—1, y=J§ oynuo,

=qxt ¥ =IHI=0.

@g=argz= arctg%%— T = arctg(—\/g)+n =

6yann. Y xonnma (3) dopmynara Kypa OepuiraH KOMIUIEKC
COH ywby
=143 =2(coszT“+isin3T7‘)

TPUrOHOMETPUK KYpUHMLLUTA 3ra 6¥i1anu.
7-mucon. Arap A7)=az+taz '+..+a, zta, (aeR =1,

, ..., n) Bynca, y xonna P(z) P(z) 6ynmuuHu Kypcamur

W xTU€puit MKKMTA KOMIUIEKC COH Z,, Z, YUYH

2y =7 -52, +2=2 +Ega

TeHMKIAP YPUHIMAKP (K. 3- MUCOI).
byHaaH

P(z) = g™ ayp=r 4 54a, Tka,
A e T L AT g,

=q,-7"+a,7"" +.4a,,-T+a,= P(E).

8-mucona. Ywby
A, =1+rcosq+r>cos2+...+r"" cos(n-1)g,
B, = rsing + r’ sin2¢+..+r""' sin(n - )¢

HWUFMHAWIAPHHU TOIMHHI.
15
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by TeHI‘JIMKJ'laE),[IaH MKKWHYMCHHM I ra KYnauTtupuo, CyHrpa
YJIapHU Xamnad KyluaMus:

ArviB =ty cosQ+r? cos2¢+...+r"lcos(n—1 )o)+
+i(rsing+r sin2(p+...+r'"sin(n—l)(p)=
=] tr(cose+tising)+r2(cos2g+i sin2g)+...+
+r"“’(cos(fz—])(pﬂsin(n—l)(p).
Arap
Z=r(cosp+ising)
Aelnica, y xonga
An-l-iB"=1+z+z2+...+z"—'

6ynanu. 'eomerpuk IIPOTPECCUAHUHT Xaa1ap WHUFMHIMCHUHMN
TONMIL (hopMysiacuman doinanancak, yuna

r = <
A, +iB. = s
OYVIMILIKM Kenub unMkamny.
PaBlianku,
1-2% . 1-r"(cos +isin )" _ (I=r"cos ng)=ir" sin ng
1-z I-r(cosg+ising) — (I-rcosg)-irsing
Hemak,

o (I—r”cosmp)—r’r"sinmp
" 4 (I-rcos g)-irsing

KelnHI1 TEHIJIMKHUHT YHT ToMOHMaaru KaCpHHUHI cypar Ba
MaxpaxXHHn MaXpaXXHUHT KyllMacura KYMalWTHPUO, TornmaMmus:

4. Upie [(l—r”cosmp)—ir”sinmp][(l—rcos:p)+frsimpl
n n b=
(1-rcos ) +r? sin? ¢
— (U=r"cos ng)(1-r cos g)+r"*! sin @-sin ng 4+
r2-—2rcos<p+]

4 j U=r" cos ng)r sin g (1-r cos ¢)r” sin ng L
rr-2r cos @+l

o s cos(n~1)p—r" cos no—r cos g+l g
r’~2rcos @+1

i " sin(n-1)p—r" sin nQ+rsin @

2
" =2rcos g+l

16

J-00f 3

Komrieke coHnapHuHr XakMKHMIt XaMIa MaBXyM KucMIa-
PUHHM TEHIIALWITHPHLI HATHXAcHAa

4 = IMlcos(n=1)g—r" cos np-rcos g+

n

2
re=2rcos @+l

" sin(n-1)p—r" sin nQ+rsin @

B =

W r —2rcos @+l

oVnanm.
Jemaxk,

1+rcosp+ricos2gt...+r'cos(n—1)p=

& r"*! cos(n-1)p-r" cos nQ—rcos g+l

r’-2rcos g+l ;
rsing+risin2e+... 4+ sin(n—1)¢=

_r"™sin(n-1)o—r" sin n+rsin ¢

r2-—2rcos<p+l

MHCOJT BA MACAJIAJAP

12. Ywby z,=x,+iy, Ba z,=x,+iy, KOMILIEKC COHIAp YuyH
z,+z, Ba z,—Z, JApHUHT T€OMETPUK MabHOCHMHU aHMKJIAHT Ba
YJ1ApHHW YM3Maja TaCBHPJaHT.

13. Arap z,, z,, 7, HyKTajJap napajjieJlorpaMMHHUHT KETMa-
KET XKOiJlallraH y4ynapu 6yica, y Xoyiia napaiiesorpaMMHHHT
Z, 'a Kapama-Kapliu OYiraH z, YSUHU TOIHHT.

Ky#iunaarn KoMIieke CoHIapHUHT MOAYJIH Ba apryMEHTH-
HHM TOMHHI XaM[a yJapHW TPUTOHOMETPMK LIAKIIra KeJTH-

PUHT:
14. a) i; ) —3.
L e B e S
16.0) L+i8; ¢ %—:i}.
17.a) =i 6) 1,
18. a) —cos-7’5+isinﬂ; &) bi (bz0).

19. @) —cosp—ising; 6) 1—cosa+isinao.

20. —sino+i(1+coso), 0<o<m.

21. Myasp ¢opmynacuaaH doiiganannb, cos3e GyHKUMs-
HH cosg €paamuaa udonanaHr.

2952 17 Elflf.'.

M;‘T - ] fj‘ Jﬁgy‘;z'

i 6 |
A




2_2. Myagp dhopmynacunan doitzananu6, sinS¢ GyHKUMA-
HU sin@ epaamuaa udonanaHr.

AMajiapHu GaXKapMHT, XOCHI GV/IraH KOMILIEKC COHlap-
HMHI MOIYJIM Ba apTYMEHTHHM TONMO, YJIApHU KOMIUIEKC Te-
KHUCJIMKIA TACBUPJIAHT:

23.a) (1+i3)3; 6) (—4+3i)?.
24. a) (1+i)": 6) (1+i)*(1—i/3 ).

25. o) (%—i%)zd; 6) (—%w%)m.

=i

26.a) (V2+i2) ;- 6) (m{i)zn

(1+i4/3)"
(1 Lo

Kypcarma.23—27- MMCOJUIADHM EYUILIIA KOMIUIEKC COH-
MMHT TPUTOHOMETPHMK 1akiu Ba MyaBp opmynacunan oii-

JAJTAHUHT.
28. Yoy

|2, + "‘~';1|2 +12. 5 Zz|2 = 2(|Z]|2 + |Z2|2)
TEHIJIMKHU MCOOTIIAHT.

Myasp dopmynacuaas doinananué 29—33- mucomnapparu
uponanapHu COMLIANALITHPHHT.

29. (/3 -0y
30. (1+i).
TG Tt 35\
31. (—"2—‘1'1'2—] +(—§'—I—2-J 3
32. (1+cosa+isino)”
33. (%‘T—g—g) (00 — XaKMKHii COH).
34. Arap z + % =2cosa Gyca, y xona 2" + - = 2 cos na
z .

TeHIJIMKHHHT YPUHIN SKAHJIMTMHU UCOOT/IAHT.
35. P(2)=a,7'+a 2 't...+a 6yncun. Yiuby

a) P(2)=PR@); 6) P(z)=-P)
18

TEHIJIMK Z HHHT UXTHEPHH KMHMAaTHAA YPHUHIW OVIMLIN yYyH
P(z) kynxanHuHr koadbdHuHeHTIapH KaHaaii 6Yniun kepak?

HUn FUHIWJIAPDHH TOMMHHT:

36. a) 1+cos x+cos 2x+...+cos nx;
6) sin x+sin 2x+...+sin nx.

37. a) cos x+cos 3x+...+cos (2n—1)x;
6) sin x+sin 3x+...+sin (2n—1)x.

38. sin x—sin 2x+...+(—1)"'sin nx.

39. a) cosotcos(atP)+...+cos(at+nB);
6) sina+sin(o+p)+...+sin(ot+np).

3-§. Kommuekc Texuénuxna coxa

I°. M'amyMic'u,"a"“el‘;ncnuxnuﬂrﬁapqa HYKTalapH TYIUJIaMH

6unaH 6apya KOMIIEKC COHMap TYNMJaMH opacHia y3apo 6up
KMIMaTIu MOcnuK Maexya. bynna 6apua XakMkKui coHjap-
HUHI TEOMETPHK TacBHpHM abcuMccanap YKHHH, Gapua cogd
MaBXyM cOHJapHMHr reoMmeTpuk Tacsupu ((0,0) nykramaH
¢dapk/H) 3ca opauHaTtanap YyKUHY udonanainau. LHIyHuHTr yuyH
abcuuccanap YKMHM Xxakukuil yx, opaAMHaTagap VKHHH 3ca
MAexym yK nenunanu.

xO0y TEKHMCIMKHHUHI Xap OMp HYKTAacH KOMILUIEKC COHHH
uonanaraHauru cababnu Wy TEKUCAUKHH KOMIUIEKC TEKHC-
auK peiunanu Ba C xapdu 6unan 6enrmnaHagu. Komnnekc
COHJIapaH TAWKMJI TonraH 6upop TynaaMHUHT C TEKMCIHK-
Jaru TeOMETPHUK TACBHPM 1Yy TEKUCIUKOA, TAOMMHKKH OMpop
LlWAaKJIHHU aHUKJIaHIN.

9-mucoun. z=x,+iy,e CtaliMmiaHrad HyKra 6yicuH. Yoy
Iz—z”]<p TEHICU3IUKHKM KAHOATJAaHTHPYBUM Oapua HyKTa-
nap tyrmnamunn  C Tekucaukaa tacBupnadr. by epna p>0
XaKUKHH COH.

7 KOMIUIEKC COHHM x+iy ra TeHr n1ed onamus. YHaa

g Aol b 1) e b da g A Sl e A 4
6yanb, 6y z—z, KOMIIJIEKC COHHHUHT MOAY/IH

|2 = 29 = (X = X%0)* + (¥ = y)?

6ynann. Hatuxana, KapaiaérraH TEHTCU3IMK KYHHIArH

JO - %P + (=)t <p,
19



AbBHH
()c—xn)2-i~(yuyu)2<p2
Kyputuiira kenanu. By mMapkasu (x,, y,) HyKTana, paauycu p

ra TeHr 6yJaraH OuMK IOUpPaIup.
Jlemak.

TEHTCH3IMKHU KAHOATIIAHTUPYBYHU HYKTAJTAPHHUHT TEOMETPUK
ypuu C 1a Mapkasu z, HyKTana, paamycu p 6Viran OYHK 10H-
pa Byjap 2KaH.

10-mucon. Komruieke Tekucauk C na yiuby

|z - a| < [l - aZ
TEHTCU3AMKHU KAHOATIAaHTUPYBYH HYKTaJapHUHT FeOMETPHK
VPHUHM TONMUHT, OVHIA @ — XaKUKHUIl COH.

ABBAJITMIEK,
Z=xtiy
1e6 onamu3. YHaa 7 = x — iy 6ynanu.
PaBluaHkH,
7—a=xtiy—a=x—atiy,
1—a 7 =1—(ax—iay)=1—ax+tiay.

By KOMIUIEKC COHJIAPHUHT MOIY/UIAPH
lz—d =y(x-a) +y", [[-az]=(1-ax)* +a’y’

6yau6, Gepuiarad TEHICU3NMK KyHuaard

Ve-a) +? < J(1-ax)? +a*y?

KYPUHHMILHHU Onafu. By TeHreusnukna coqna anMaluTHpULLiap
Haxapub ywdy
(1=a?)(x*+y)<(1—a?)
TEHTCU3IMKKA KelaMu3.
a) arap 1—a’>0 6ynca, y xonna
xX*+R<]

6y116, 6y MapKasu (0, 0) Hykrama, panuycu 1 ra TeHr 6¥nraH

O4YMK LOUPa oynanu.
20

0) arap 1—a’<0 6ynca, y xonna
P P |
Oynb, Oy mapkasu (0, 0) HyKrana, paauycu 1 ra TeHr 6yiraH
CMHK JIOMPAHUHT TAlLIKK KUCMH OVianu.
2°. DHAM KOMIIEKC TeKHC/IHKAA 3rpH YM3HK XaMaa coxa
IVUIYHYQTAPUHH KEJITHPAMHU3.
ANTANIHK,

x=x(t),. y=y(1)
(hynkumsinap [o, B] na ([o, BlcR) aHUKIaHTaH Ba y3l1YKCH3
oviacuH. YHana
z=xtiy
KOMILIEKC COH XaKHMKHH y3rapyBuM f ra OORIHK GVIHO,
z=:z(1) = 27t

XaKHKHH apryMeHTIM KOMIUIEKC KMItMaT/au (yHKLIMsAra sra
O¥1aMu3.

Papuranku, 7 ysrapysuu [o, B] cermenTna ysrapranma z(/)
(byHKumsinuHr KuitMamiapu C na y3rapu®, 6Mpop 3rpu uM-
3UKHHU Tawkun ataad. Uy cababnu

2=z) (a=r=p)

(hbyHKUMATA 3TPU YU3MKHUHT hapamempuk mexaaamacu 1ein-
JIa/Id. _
Arap z=z(f) ma V1, tela, B] yayn ¢ #t, 6¥nuiunnan
2(7))#z(t) 6ynuKM Keanb yMKca, y Xouaa z=z(f) 3TpU UM3HMK
coé@a 30K NeMunanu.

Arap z(a)=z(B) 6¥ynca, z=z(f) orpyu UMUK EnUK YU3UK Neil-
Wuaanu.

II-Mmucon. Yoy

=z =z tre" (-r<t<m) (7)

(bYHKLIMsI aHMKJIATAH 3TPU YM3UKHHU TONMHT, OyHIa z, — KOM-
rieke coH, >0 ¥3rapMac CcoH.

Arap

Z=xtily, = X1,

NenIno,
e"= costt+isint

OVnUIIMHKU 3bTHOOPra oJicak, yHaa (7) TeHINMK
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x+iy = x, +iy,= rcost+irsint,
ABHU
xtiy = (x,+rcost)+i(y,+rsint)

KypuHMLUTa Kenand. KeiMHIu TeHrMKIa XakuK1it Ba MaBXyM
KMCMJIapUHU OUp-OMpuUra TeHrao,

X =X, + rcosi,
A (—-m<1<n)
y =y, +rsint

TEHMIMK/IApHHU XOCHI KulaMu3. By mapkasu (x,, y,) paanycu
r ©yarad ainaHaaup. Jemak,

z= 2=z, *re

dbyHKUMA MapKa3su (X, ¥,) HYKTaja paauycu r ra TeHr 6yiraH
aitlaHaHM ugoganap 3KaH.

M3ox: Oy aiinaHaHu |z—z|=r TeHrnama Guiaan xam udo-
Janail MyMKMH.
12-Mmucon. Ywby
a+b

7= o 1 55h ot (015 2m)

(PYHKUMS aHMKJIaWOUraH 3rpu YM3UKHH TOMMHT, OyHua a, b
— ¥3rapMac XakMKHMI1 COHJIap.

7 KOMIUIEKC COHHU z=x+Iiy neb, cyHrpa

e"= costtisint,
e™"= cost—isint
myHocabatiapiaaH ¢goitgananmo,
x+iy= %(cosr +isint) + %(cost — isint);

SAbHH

x+iy = a cost+ib sint

OYIMIIMHKA TOMMAMHU3, KeituHru tenrnukaa XAKMKHWI Ba MaBX-
yM KMCMJIapHU OMp-6Mpura TeHmialiTHpy6,

X =acost Gkt < 2i)
y = bsint (=rsin

TeHIIMKIapra KelaMu3. By apum yknapu a Ba b 6yaran an-
auncaup. lemak,

22

= a+b it | a=b it
e e

(byHKuMS anauncHu udoganap 3KaH.
13-Mmucon. Yuby

z=a(cos’t+isin’f) (0<t<2n)

(YHKUMSA aHMKTaraH 3TPH YU3UKHHU TOITHHT, OyHna a — y3rap-
mMac MycbaT coH.
Arap z=x+iy neiimsica, yHaa
x+iy = a(cos’t+i sin’*f) = acos’t+ia sin’t
oynuno,

X= %
5 ac_oi (0=<r<2m)
y=bsin"t

Oynanu. KeifMHIrM TeHIIMKIapHH

6ymim kenub uukaau. By unsuk acrpounanup. Jlemax,
z= a(cos’*t+isin’f)
¥

ai

AN
<

-ati

3-yyu3zma

ACTPOMIAHMHT TapaMeTPHK TeHIIamacH (3- 4u3Ma).
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3°. Komnueke tekuennk C na 6upo o
E>O COH OnaﬁnHK‘ p p Zﬂ HyKTa (ZOE C) XamMaa
I- Tavpud. Vuby

{:eC : [:—z”|<g}

MYRAAM Z, HYKMaHuHe € ampogu dedunradu ea Mz, €) kabu
bencunanadu: :

Vi(zys a):{zeC : Iz—:(,|<€}_

PaBuiaHkH, z, HyKTaHMHT € atpodu Mapkasu Z, HyKraza, pa-
#A JMYCH & OysiraH oydkK goupa
Oynaam (4- yusma).

C na 6upop D TVruiam 6Ge-
puiran 6yncun (DcC). Arap
€D  HyKTaHWHr 1yHpaii €
arpobu  V(z,, €) Masxyn
5 X 6yncaku, 6y atpobHuHT Gap-

4a HyKranapu wy D tyrmiamra
4-ynama Teruuui 6ynca (V(z, e)cD),
A y Xonga z, Hykra D tynnam-

HUHT u4Ku HyKmacy aeiuaanm.

2-tabpud. A2ap D mynaamuune xap 6up nykmacu ynune
u4Ku Hykmacu oyaca, y xoada D ouux mynaam deiiusadu.

C na 6upop F tyruiam 6epuiran 6yicun (FcC).

3- ravpud. Aeap ze C nyxkmanunz uxmuépuii Uz, €
ampoguda (e — uxruépuit Mmycéar con) F myniamnune Z, HYK-
mqaaH papkau kamuda 6umma HyKmacu 6yaca, z, nykma F
MYRAGMHUHE AUMUm Hyxmacu oetiunaou.

4- Tabpud . Aeap F mynaamnune (FcC) bapua aumum
Hygmanapu wy mynaamea meeuwnu Oyaca, F énux mynasam deiiu-
Aaou.

5-trabpud. Aeap D mynaamuune (D=C) uxmuépuii z,, z
(z,€ D, z,¢ D) HyKkmanapunu Gupaawmupyeuu wyndaii yaayicus
y 9gpu HusuK monuicaxu, y D mynaamea mezuwau 6yaca (ycD),
D 6oraamau mynaam oetiunadu.

6-TabPp “fb - Aeap D(DcC) mynaam ouuk xamoa 6oraam-
au mynaam 6yaca, Oyunmait tymmam coxa me6 ara-
naagu.

D coxaHWHT Y3WTa TerulH GyaiMaraH JMMHT HYKTATApH -
naH TalKW1 TOMIAH TYIUiaM D coxanune weeapacu nedvnagu

ga 9D kabu GesjruaaHanu.
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Yoy
DUJD
Tviam D kabu GenruiaHaau.
JHemak,
D= DUadD

Arap D coxaHuHT yerapacu 9D Gormamiu Tyruiam Gyica,
D 6up 6omamau, aKkc Xo1a 3ca Kyn 60Fa1amau coxa Neinnanm.
D coxa uerapacu oD HMHr OOFJIaMJIM KOMITOHEHTajlapu
conura kapab D coxauu 6up 6ornamau, uKKu 60raamau, ... n

OornaMiu coxa aed aTaiiMu3.

Coxa uerapacHHUHT MycGam Uynanuwu 1ed 1WyHaan HyHa-
JIMIIHK KaByl KWIaMHU3KH, Ky3aTyBu Oy iyHamuun Oyinad
Xapakar KuJraHaa coxa yHra HucbaraH xap A0MM 4arn TOMOH-
1a Xo#nawraH 6ynanH.

MacanaH, 5-uu3maga a) 6Gup Gormamin, 6) MKKM OOF-
naMyiM, B) yd GOFIaMJIM coXaiap TacBMpiaHraH 6yam0, coxa
yerapaJJapuHUHT MycOaT HyHalULIapu CTpejiKaiap ounaH

KYpcaTHJIraH.

a) S 1) B)
5-uM3mMa

14- Mmucon. Kommiekc tekucnuk C na ywoy
0<Re(iz)<I

TEHICHU3JIMKHM KAHOATJaHTUPYBYM HYKTAIApHHUHT reOMETPHUK
YPHUHH TOIMHT.

7=x+iy OYJICHUH AeiIuK. YHAA
Re(iz) = Re(i(x+iy)) = Re(—y+ix) = —y
6y110, OepunaraH TEHICHU3JIHKIIAp
0<—y<1,

S'TBHH
—1<y<0
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Tim(cnsnnkﬂapra Kenaau. C TeKUCTUKHUHT MaBXYM KHUCMH —

<y 0 TEHTCHU3IMKIIADHHM KaHOATJIAHTUPYBYM 7 HyKTanapu

;rlirr}lj:ingl;“?m] Ba y=0 ropusonTan TYFPH YM3HKJIAp OpacH-
JIMK KHCMMAaH ubopart 6Viagu -

Jla TACBMpPJIaHTaH. i i o Tl

Jr%

6-uM3ma

15-Mmucon. Cpayuby
| z—=i| + | z+i| <4

TCHICH3IMKHW KAHOATJIAHTUPYBYM HYKTANIapHU
T HT TeoMeT
YPHUHHU TOTIMHT. ¥ o

PaBmanku, xyitmparu
{ZEC:|Z—i|+[z+i|=4}

;irlll;am COXaHMHT Yerapacu Gynamu. Arap 7=x+iy peiinnca,
| 2= [ + | z+i| = | x+ip—i| + | x+ip+i| =
=[xt(=1)i| + | x+@+1)i| =
=+ D+ P r (1 1)

oyuno,
mﬂ/xz +(y+1)? =4,

AbHH

x2

2
b T
T et

6ynanu. By aca APUM YKiapu /3 pa 2 Gynran saamncaup.
26

Iemak, M3anaHa€TraH HyKTajaap TYIUJIAMHHHHI YyerapacH
dMnc 6yanb, GepHiraH TEHICH3NMKHU KaHOATAaHTUPYBYH
HYKTQIAPHUHT FEOMETPUK YPHHU LUy JUTHIIC OMIaH ypanrau

J“

2i
..

Y

-2L

7-yn3ma

TEKUCIMK KHCMUAMp. by Hykranap tynjiamu Oup OOFIaMH
coxa 0ynuo, y Ba YHHHT uerapaCHHMHI MycOar WyHanuiuu 7-
YU3Mada TACBUPJIAHTAH.

16-Mmucon. Ywby

TEHICHU3IMKHH UCOOTJIAHT.
Z KOMIUIEKC COHHH

<argz, (z#0)

= ref'@

KYpcaTKUYaM KypuHULIMaa €¢3amu3. bydaa r — z KOMIUiekc
COHHUHI MOAYJIH, ( 3Ca YHHHI apryMEeHTH.
VHpa 6epuarad TEHICU3IMKHM KyiHaaruua

i
£~ 1
r

=

SAbHH
|e*—1]<o

KYpUHHILIA XaM udoaganail MyMKHH.
Mapkasu (0, 0) HyKraga, paauycu | ra TeHr 6yaraH aii-
JlaHaHHU onainuk (8- yuama).
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ei‘P

8-4n3ma

By aitnananary z=1 XaMIa z=e nykranapun TYFPH UM3HK
KecMacH Guian SupnawrTnpuiay XOCHJ Oyran BatapHuHr
Y3VHIUTH

| ev—]

allaHa EMMHKUHT Y3YHIINTH 3ca ¢ ra Tenr OVnanu.

Mabiymiu, BATADHUHT Y3YHIUTY Wy Batapra Toptuaran
€11 y3yHaurnaay Karra OyiMaiiny:

2

|e—1|<qp .

By sca 6epunran TEHTC

M3JIMKHUHT YpuHIpy OVmuummp
KypcaTtanau.

MHUCOJ Ba MACAJIAIAP

Kyitnnaru dynkumsa
IMUHT:

40. z = 1—it, 0<t<2,
4I.z=a+(b—la)t, 0S1<1: 0, be C.
42. a) z=Re", Oszs-g. (R>0),

6) z=Rel

P anuknaran srpu UM3HKJIADHU TO-

@al= <0 (K > 0);
B) z=Re", Usip<or (R >0).

B.izivh -mcico

44. z=t+if, OStoe,

45, 7= 12 +it" e
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B T In N
46. z = a(cost + isint), E<t< {a>0)

47.z=ae”+(l‘,e"’< U=r<2n da=1).
48. z=1+e ", 0<t<2m.
49. z=¢e"—1, 0<t<2m.
e™, 0<r<l,
50"7:{;—2 l£¢=3,
3l. z=icost, 0 <1< 2n.

52. z=1+icos, 0<t<2n.

53. z=t+ il -1, —1 <1< 1 (apudMETHK MIIN3 ONMHAIH).
5. z=—t+iNl -, —1<1<0 (apudMeTHK WIIN3 OJH-
Ha/lH).

7= =ierl)y = <eo, a>0).

35. 2= a(t+i—ie"); —eo<t< oo,

56. z=a+ar—ibe™", 0<t<2m, a>0, b>0. : el

AliTaitink Y 2rpu YM3MK 7=z(1), 0<r< 1, (Djy‘!_ﬂ\llm;‘ apﬁé~
Muaa Oepuiaran 6yacun. Kyiinaarn Tenrnamanap ep,ﬂaru‘,:I i
pwiran z=z (1), 0=/<1 dyHKUMsIIap aHMKJIAaTaH 3TPH U
JJApHH TOTTHHT.

37. (D) = z(1-.

2(28), b pcd .
.o (D=
o {0 z(2-21),

59. z,(1) = z(sin’m).

Kylinnaru teurnamanap épnamuaa OepuiaraH 4yusukKiIap
OWJIACMHHW aHMKJIAHT:

= - L = —oo< < Foo S
60. a) Re%mc,ﬁ) lmZ ' A c )
61. a) Rez’=c¢; 6) Imz*=¢ (—oo<c<+e0).
62. == A>0); z,zeC.

-0

63.arig =4 =0 (0O<a<2m); z, zeC,
-2
64. Yty
a) z=2; 6) z=|z|; B) z=argz

TECHIrnamMaJlapHu KaHOATMaHTUPYBYH Z JJAPHW TOITHHT.
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Yerapacu 65—69- muconnapnaru dbynkuusinap épnamuaa
anukaanral d D unsmknan ubopat 6yaran D coxaum TeHrcH3-
7MKNap epAamMuna UoAAIaHT Ba YM3MaLa TACBHpPAAHT:

65. z = atpe’, 0<1<2m, p>0.
66. z=—ir, —o00< < 400,
67.z=17r, —00< {< 00,
68.z=1 +_r2, —oa< 1< Fo0,

69. z=ae" + L 0<r<2n, a>l.

a
Komnuekc tekucnuk C na Kyiiumaru LapT/IapHU KaHOoaT-

/IAHTUPYBYH HYKTaJJADHUHT T€OMETPHUK YPHUHJIAPDUHU TONMWHT
Ba ylapHM Yyn3Mala KYpCaTUHI:

6) Imz<0.

~ 70. a) Rez>2; Sl )
~7L.a)|Rez|<l;. "~ . 6). |Imz|<l, 0<Rez<l. -
72, a)ylz|<2; 7 FoFfzti>l: | v

73. a) | z—i|>1; 6) 0<| z+i|<2.

74. a) 1<| z—1 |<3; 6 O<argz<%.

75.a)0<arg'{+—z‘.<-2’-‘-; 0) |n—argz]<{1‘-.

76. a) lm-l-f—’.=0; 6) ReX=0.

77. a) | z+i|=| z—i]; 6) |z+1 |+ z—1 |=4.
78. a) Re—l—:% (@>0); 6) Reil-

= =
79. a) lm%:O; 6) Re%=0 (a>0).

80.a) Rel<l; 6) |z—2 || z+2 |<2.

81. a) | 1+z|<| 1—z|; 6) Re[z(1-1)]<+2.

82. a) | z|>1—Reg; 6) Rez>Imz'.
83. a) |27z |=]z-z|, z, zeC:
6) |z—1|=Rez.

Bd. a)e~imls 6) o<arg(z—z,)<B.
85. | z|=Rez+1 (0<a<B<2m).
86:|2zl>l 1+2].

87

. a) iz{<argz, arap 0 < argz < 21 Gynca;
6) | z|<argz, arap 0 <argz<2n bynca. .

KoMmieKC TCKHCIMK € wyyr gyjinpary TYniamaapuHu
reHrcu3IMKIAp CpAaMuIa eanyr,
30.

88. a). MaBXyM YKHMHI YHT TOMOHMAA XOMAALIraH SIDUM
TEKHUCIIHK;

0). bupunuu kBanpar.

89. a). XakuKuii yKaaH 10Kopuaa Ba YHIaH 2 GUpAHK Maco-
tba y30KIMKIa XOMIALITAH APUM TEKHCIHK;

6). UxTu€pwmii HyKTacuIaH MaBXyM YKraua Gyarau Macoda
| naH Ku4mMK 6yaran iynak.

90. Mapkasu z=0 Hykrana, paauycu | ra TeHr OynaraH Ba
MaBXyM VKAaH 4arl TOMOHAA XOMHJIALUraH spuM JOMpa.

91. ®apas kunaiuk, A, E — XakMKuil, B — KOMIIEKC
COH 6y1n6, AE<| B? wapt 6axapuicun. ¥ xonna yuicy

A|lf +Bz+BZ+E=0 (4>0)

TE€HI1IaMa aiJlaHAHWUHT TEHIJIaMacH OKaHWHHM UCOOTIaHT Ba By
AHIaHAaHUHT MapKa3u Xama paauyCHHH TOTHHT.
92. Aiitaiinuk, a KoMruieke coH Ima>0 wapTHU. KaHoaT-

HUCOATHUHT

i 2 o |£=a
JAHTUPYBYN UXTHEPHIT COH B6YICHH. Y1y ’z_a

KYHH ipUM TeKMCIMKIA OMpaH KaTTa, I0KOPH SIPUM TEKMC-
JIMKIa GMpAaH KMYMK Ba XaKMKHH VKaa GMpra TeHr SKaHIU-
TMHHU UCOOTNAHT.

4-§. Kommiekc connap KerMa-KeTJIHrH BA YHUHT
JHMHTH ;

Papas kunaiiuk, f xap 6up n(ne N) HaTypan coHra 6u-
POp z, HYKTaHH (z,€ C) MOC KYIOBYUM aKCIAHTHPHLI OYICHH:

fiNo>C(n>z).
By akcianTupuin TacBMpiapuaaH Ty3uiIraH
AR AR MR o L0

udona xomnaexc conaap xemma-xemauzu deiiusadu Ba y {7}
Kabu OenrunaHany.

MacanaH, {; +i ;;}7

Ity mpela Sl gl e, nedlapdy

n’

G =
G =

KOMILTEKC COHJIap KeTMa-KeTJIMIUIup.
Bupop {z}s
B e I i, e
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KOMIUIEKC COHJIAp KeTMa-KeTIUry
C Xamja a KOMIUIEKC C
Bepuiaran 6yicun, ik

7-Tabpud. Arap Ve > 0 con oauncanda Xam wyHoati Ha-
mypaa n,=n () con monuacaxu, bapya n>n, connap yuyH

|z,—a|<e

TEHICH3NMK Gaxkapwica, g ko
4 MIUIEKC COH {7} wemma-iem-
AUKHUHZ aumumu deb6 amasadu ga @)

limz,,=a EKH N— e NMa z 5 a
n

N—pea

Kabu Oenrunanammy.

Arap {%}" KOMINIEKC coHnap KeTMa-keTnurn a(ae C) nu-
M"’é‘" a ora Oynca, y aKuniauyeuu xemma-xemaux Aeiunanm.
~Tabpud. A2ap Ve > 0 con OAuHeanda xam wyHoai Ha-

mypan n=n(E) con monuncarxu, 64
; y
Yy pHa Hamypan n>nﬂ COHnap

lz|>E

menecusnuk baxcapunca, {z
{

} kemma-Kemaukny 2 yew-
cuz Kkamma cou detiunady ga e ek

limz, =0 €KH n— o pa z, = oo

nN—poa

Kabu Genrunananum.

6Uﬂﬁgpop {z,} xommuekc COHJIap KEeTMa-KEeTJAMUIMu Oepunran
H T . —
YO, Z, HUHT XaKUKUIl KMCMU X, x,=Rez, MaBXxym kucmu

Y, y,=Imz, 6yncun (n=1, 2, 3, %)
Vina

LE X, (1=, 2,.3,..)

oynanm. Hatuxana wkkura {x } xamna {y,} XakMKH#1 connap
KETMa-KETJIMTUTa 3ra 6yiamMus.

4 reopeMa. {2} komnaexc conaap Kemma-xemauzu
(z=xtlys o n=15 2" 5 AKunrauwyeuu Oyaumu yuyn {x } ea
{y} conaap Kemma-Kemaurcaapununaz AKUHAGUIYE U ﬁﬁiuwu
3apyp 6a emapau. i

By TeopeMa KOMIUIeKC comnap KeTMa-KEeTAMIMHMHT JIH-
MHUTHHU YPTaHMUIHU XaKUKMil COHIap KEeTMAa-KETIUTHHUHT
JMMUTHHH YPraHHMIIra KenTUpUaMtnHy udoaanaiam.

Mabnymku, [1] na xakukuii comnap KeTmMa-KeTauru Ba
YHUHT JIAMMTHIA JOMPp MMCOJ Ba Macajiajap Ba K€TMa-KeT-
JUKIap yCTHAa aMauiap 6aragcun ypraHWIraH.
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o

5-teopema. Hxxuma({z } Ba {z’} axunsauyeuu xemma-
Kemauxaap Gepunzan 6yaub,

limz,=a, limz,=a’, (@aeC, a’eC)

n—pea n—sea

0yacun. Y x040a
D) lim(z, +z,)=ata’;

2) limZ, 2, =a-a’;

M—jeo

3) lim:—Z =2 (a #0).

n—yeo g

TEeHITIHMKIAD YPHHIHIUP.
By TeHrNMUKIApHUHT OUTTACHHM, MHUCOJ YYYH 2) HH MC-

foTnaiiMus.

ANTaUNHK,
2y = Xy KBy =X+ Dy,
a=o+if, a=o +ip’
OysncuH. YHnaa 4- TeopeMara Kypa

limx, = a, limy, =B,
N—3co n—yee
. . AN ’
lim X, = o, limy, =B
n—yee n—ea

Oynanm.
DHIU
Ty 2n = (x, +iy,)(x, +iy,) =
= (xn 'xr: = Vn y;)+ i(xn y; +xr’: yn)
xamua

lim (x, - X, = ¥, - y;) = oo’ — Bf’,

H—poa

lim(x, -y, +x, - y,) =of’+aB

H—yea

OYIMIIMHYA bTHOOpPra oMb,
lim(z, - z,) = (ca’ — BB’) + i(op’ + 0’'B) = a- &’

n—es

3KaAHHUHHU TOITaMHU3.
3—-952 33



17-Mucon. Y6y
{Z,,} p {a"} '(GEQ

Hxtuépuit >0 conn 2
2 M onub, yHra kypa n >
HU KyHMuaaruya YHTa Kypa n, HaTypan coH

n,=ny(e) =[log, ¢ ]

aHuKnanca, (y |a|<1 6yaranma | g <
R | al’<e Tenrcuanuknu eun6

|al<e = log, |a |">log|a| €= n>log ¢
¥ xonna 6apya n>n, yayn &
|z,1=]al<e

- TEHICH3UK Oaxkapunanu. By aca 7- Tabpudra 6uHOAH
2 r

limz, = lima" =
N=3oo N—3on 2
OyaMIMHYM 6uanupany.
Hemaxk, 6epuiaran Kerma-kems y
) ¢ UK, | a|<1 6ynaranna -
namyB;m uﬁynnﬁ,_ YHHUHT TUMUTH ( r';l Teﬂmng. ks
a=1 6ynca, Ll_.m., zZ,=1 SKaHJIMIH paBLiaH. Bouika xamma

X0J1apaa, ibHu | a [21, ax] Gyranpa {z,} ketMa-keTnHKHUHT
Y30KJIALIYBYH SKaHIUIHHU KYPCATULI KUHUH 3Mac
18-Mmucon. Yy : ‘

)= {hares ver 1oml (g <am

KETMa-KETJIMKHUHT JIMMHUTHHY TOMUHT,
Bepuiran keT™Ma-keTaukHuur YMYMUii xaau

i , :
o=l +e® 1 e, o)

6y/116, MPOTPECCHs XaIapy HHFMHAUCHHH TOmH bopy-
j:acura Kypa

1+e® +e  joim _ l=e™
1-e®

oynanu. [leMax, |
N I -
zn T i ‘E’hp .
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Arap 0<@<2rn 6ynranna 1—e*# 0 6ynMwWMHU Xucobra on-
Cak, yHaa
1=

1-e*

MHUKAOPHHMHT YerapajlaHraHJMIrMHH aHUKJIaHMU3.
Yuna wyHnaii ysrapmac M>0 coH TOnWAAmMKH, Ype N

VYYH
<M

1-e®

'l—ef’”

TEHrcu3nuk 6axapunanu. llemaxk,
<z |<d
0<lz,|s M.

KelimHrn TeHrcusnukaoaH
lim|z,|=0
n—»co

OynuK Kenub ynkKaau. Yuaa

limz, = limL(1+e% + e+ 4¢™)=0
N—rea n—yca

Oynanm.
R’ dasona (€, n, {) JekapT KoopAuHaTalapy CHCTEMAacH-

HU onainuk. By daszoma S={(&, n, {e R*: §++n*+=(}
cthepanu KapaitMus. @apa3 Kunanauk € Ba n yKJaap Moc pa-
BULIAA X Ba y OUIAH YCTMa-YCT TYWICHH (9- yM3Ma).

Pasluanku, Kapanaérrat S cdepa Oxy TEKHCIHMIHTa KOOP-
AuHata Gowuna ypuHanu. KoMrieke TEKHCIMKAA Z,=X,+iy,
HyKTa onub, 6y HykTaHu cepaHuHr P Hykracu 6uiaH TYFpU
UM3MK KecMacK époamMuaa oupsaiitupamus. Hatvxana 6y TVFpH
unsuk, cepann M((&,, n,, §,) HyKTaga Kecaau. [lemak, Kom-
NJIeKC TEKUCAMKAAru xap o0up HykTa .S cpepanary 6Mpop HyKra
Ounan ndonasaHanM, Ba akcMHYa, S cepanaru xap OMp HyK-
Tara (P HykragaH OOLUKA) KOMIUIEKC TEKMC/IMKIA ATOHA HYK-
Ta MOC KeJlagH.

Wynnai xunud, S\{P} Tymiam 6HH3HUKOMHJIBKC TEKHC-
MK Ypracuaa y3apo OMp KWHMATIM MOCJIUK YPHATUIAIH. Opar-
Na 6y MOC/MK KOMNAEKC MEeKUCAUKHUNRS cmepeozpadur npoex-
Yusgcu neiivnann. Arap z, HyKTa e ra MHTHICa, Oy g, HyKTara
S ciepana Moc KelyBuM HYKTaHMHI P ra sKWHJIAUIWIIMHH
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_b:‘ (g a:] o;Co)

0 \ — .4

Zo

E,x

9-yn3ma

KYypH1 I

m):pz L T{I;’I;];:H?:ﬁg. B)L xon P HYKTara KOMIuieKe TeKMCIUK-

ey S C KYMUII TaOHUIIMIMHK Kypcatanu. [le-

e He(;gcnumnam ITOHA 7=<> HyKTa § chepana

e EEUI%H&I[H. Komniekc tekncnnk YEKCHU3

s el Z=oo OMNaH Oupranukna KEHralTupuiaraH
KHCIIMK e atananu pa C Kabu Genrunanann. S

chepagaru ME, n, ©) Ba KOMIUIEKC TeKMCIUKaary =x+iy

HYKT4 opacuaaru Mociumk kyii A
aHUKJIaHATK: Kynnaru dopmynanap éppamuna

2
é = X o = y Cz ,ZI
2
l+rz,

MUCOJ Ba MACAJIAJIAP

93. {z,} KOMIUIEKC ComHng

2 P KeTMa- =
lim 2, = ° 6ymmim yyyy KeTIury Gepwiran 6yacuH.

n—e
lim-L =
. Bk Hl-?: Zn 0
TeHTJIMKHUHT 6aXapuiuim 3apyp Ba erapiy 3KaHIUCMHH
ucOoTIaHF. ; .
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94. {z } KeTMa-KETIHK = rd HHTHIMLLI Y4yH XaKUKHH COH-
J1ap KeT™Ma-KeTIuru {| z, [} HUHT JIMMUTH +eo OYIIMLLIM 3apyp Ba
eTap/iM 3KAHJIHIMHHU UCOOTIAHT.

95. AiiTaiiaiMk, {z,} KOMIUIEKC COHAAp KeTMa-KeTIUru Ge-
puiran 6yaub, oupop ne N Homepaan Gouutab Gapua n>n,
nap yuyH |z, [SM<ee ByncuH. ¥ Xonaa {z,} KeTMa-KeTIMKIAH

YEKJIM JIMMUTIA SIKMHJIAUYBYH {z,,k_}xl-tcmn'i KETMa-KeTAHK
AXKpaTuil MYMKHH KaHJAMTMHH MCcOOTNAHT.

96. MxTuepuii {z,} KeTMa-KETAMKIAH YEKJIM EKH o IHMHUT-
Fa AIKMHJIALYyBUYH {an} KMCMMH KeTMa-KeTJIMK aXKpaTHLl MyM-
KHMH 9KAHJIMTMHW HCOOTIAHT.

Kyiinaarn Myucosuiapia @ napaMeTpHHUHT KaHaai KuiMar-

Nnapuaa GepuiraH KeTMa-KeTIMKIAPDHUHT SIKMHIALIYBUM E€KH
JTUMMTH = OYITUILMHH aHUKJIAHT.

97. {na"}.
98. {f;—,}

99.{ a” }
l+a”
100. {1+a+...+a"}.

101. {i, ; 4+...+£;1}.
1~ e

n

KeTma-KeTIMKJIADHUHT JUMUTJIAPUHH XMCOOMAHT:

102.[ a }, |al< 1.

e

103. [—_H:Zfl}’ la> 1.

1+

A

2 n
104. {]‘—ﬂ + & +...+-’~’7}, |a|> 1.
n

_]_ _ Zu,f-_.”_*_ —l n_ing L. < < IT.
105. {(1-¢” + 41" 0

106. limz, = A # = Byica,

NH—ee

y+H+.tyy A

lim =

n—ea

TEHINIMKHH HCOOTAAHT.
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107. Arap !me (x, +iy,) == 6ynca, y xonaa {x,} Ba {y}

KETMa-KETJIMKJIAPHUHT U H
i p MHTIApH XaKulia HUMA JeiHIL MyM-
108. X ucobnaur:

o 1+ 1 .1 n 1

.I,'..m..( FC0s % +4cosz+...+—27<:05—'?— 4
109. X uco6namr.
i [Aeinm L 16 4"
nm(s sing + w2-5~sm-3—+...+5—nsm 1"—],

N—m 6

110—112- Muconna Y
PAArd Tyriamn i
JIADUHU TOMNMUHT: = APHUHT JIMMUT HYKTa

0. z=1+(-1)"-L, (n=1,2, ..)

ol | i
111, z= =ich ﬁ (m, n — uxTuépuit OyTyH coHap).

X _ﬂ . q .a
112, 7z = i (m, n, p, g — uxtuépmit OyTyH coHnap).

v Kyuuénaru KETMa-KETIIMKNAPHMHT SIKUHAAILYBYM SKAHJIM-
HHM MCOOTNAHT Ba IMMMUTHHHU XUCOGIAHT
1
113. {n+l [n+1+nz+(n- l)zz+...+z”}, ld<1, z=#1.

114. {ﬁq[zn +1-Q@n-1)z2 + 2n - 3):“—...4.-(-1)"5"]}

lzl< 1, 7= +i.

n 2% ok
115. {gﬂ,/”—n«. } sl 2.

116. limz, # 0 AMMUTHUHT MaBXKyI OYIMIUM YuyH yudy

H—yem

i #0 Ba [ima 3
lim|2,| ll_I}gf T8 2, TUMHUTIAPHUHT MaBxya 6Yanum 3a-

n—ios n

pyp Ba STAPAM SKAHIUTUHM ncGoanr. Kaiicn xonnapna {z,)
KeTMa-KCTIMKHUHI AKUHNalmum dakar {| z [} ketma-KeTuK-
HUHT SIKMHJIALALINTA TEHT Kydnu 6§nagu?

117. Papas KUIAMINK, ¢ — XaKHKIii !
: ; uii co . a
mucoaaH Gonnananué yincy XAKHK, H OyncuH. 116

' ipY" s
!,1_'2[1+ n] =COs ¢ +ising

TeHIJTMKHH UcOOTNAHT.
38
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118. C xomrieke TeKHMCIUKAArK yuoy
a) z=10 o) e 2Rl ) s

HyKTanapHuHr S Puman cdepacuaarn obpasjlapuHH TOIMHHT.
119. Arap M(z) nykranunr S cepasary KoopavHarajiapu
(&, n, £) 6yaca, y xonna

W) M(—2: 6) M@: » M(L)

HyKTanapHUHT cdepanari KoopJAHHaTaJlapHHH TOTMHT.
C TCKMCIMKAATH Kyitnaary Tyriamiaapra Puman cepacu-
Ja Kaugai Tyriaamiiap Moc KEeJIMIIMHH aHUKJIaHr:

120. a) Rez>0; 6) Rez<0.

121. a) Imz>0; 6) Imz<0.

122, aylzi>1;: 6)] €l

123. Puman cepacunarn O Ba P nan cdapkiu M(z)) Ba
M(z,) nykranap dakar

g ="

wapt GaxxapuiraHaariHa AMaMeTpajl Kapama-Kapiuiil HyKTa-
Jlap OVIMIUMHM UCOOTNAHT.

124. PumaH cdepacugard xap 6up aijlaHara KOMIUIEKC
TeKHUCIMKIA aiiylaHa KU TYFPU YU3MK MOC KEJIMIUKHH, KYyM-
NajaH, TYFPU YM3MKHUHT akaT Puman chepacHHUHT P HYK-
TacMgaH YTraH ailaHajaprariHa MOC KeJMIIHHH McOoT-
JIaHT.

125. @ mapaMeTpHUHI KaHAail KuiiMaTuaa yudy aiaHa-
nap PumaH cepacMHUHT KaTTa aiflaHajlapura MOC KeJIaliu:

6) |z+4|=a (a>0);
r) |z-2ail=a (a>0)?

a) |z-d=a (a>0);
B) |[z—i=a (a>0);

126. Cdepa KaHnait alMalUTHPIITaHa Z HYKTaHMHT 00pa-

*;- HYKTaHMHT 00pasura yragu?

127. AiTaiinuk, z,, Z,€ C HyKTanap 6epuiran 6yicuH. Che-
PUK MeTpPMKa/a z, Ba Z, HyKTaJapHUHT OpacHiaru Mmacoda ne-
ranna, yrapHuHr PumaH cdepacu S naru obpasnapu opacH-
naru macoda TywryHwiagu Ba y p(z,, z,) Kabm benruiaHagu.

Yoy

3u
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2) p(z, 3)=——l2=4l

’I“'lelz' h"’lZ:lz. (Zi Fool L #F 00)?

0) p(z, o) = -1

i

(1)0[;2&)’316)13le1 HcboTnaHr.
OMIUICKC CoHnap texucnuru C naru
Yy TEHICH3JIMK-
TAPHA KAHOATIAHTHPYBYM HYKTA/Map TYMIAMHHM TOMMUL:
128. p(z, 0)<R; 0<R<]1.
129. p(z, ==)<R; 0<R<].

130. p(z, 1)> 5 .

BL 5 <p(z, )<L
7 <Pz <k,
132. Texucnukaar Y
. W Tiapaniesi TYFPH YM3HKIAD OMIACUTa
szllgl; chepacuna Huma moc Kemaau? P T
we 133 CT'epeorpa(I)nK NPOEKUMSA HaTHXKACKIA cepanaru Yu-
KIap opacniaru 6ypyak Ba ynapHuur TEKHCMKLATH 006-

1606
KOMIIIIEKC APTYMEHTIIHA ®VHKIITUAIAP

1-§. KoMmiuexke aprymenTin pymKumusiap,
YJIAPHHHT JHMHTH, Y3JIYKCH3IHIH

I°KoMnnekc apryMeHTNH PYHKLUMWSA TYWYH-
dyacu. Kommuexkc connap tekucauru C na 6upop E Tymiam
Oepwunran 6yacun (EcC).

I-tabvpud . Aeap E mynaamoazu xap Oup 7 Komnaekc corea
[ Kouda éxu Konynea Kypa bumma w KOMnAeKC COH MOC KyHWi-
rad 6ynaca, E mynaamoa ¢hynkyus bepunsean (anuxnranear) deb
amanaou 6a y

fiz->w €&kn w=f2

KaOu GenruytaHanm.
byHna E mynaram yHKUUAHUKS QHUKAQHUW MYRAGMU, 2 3D~
KAu Y3eapyeuu 6K QYHKYUSA apeyMeHmu, W 3Ca  Y32apyeuuHuHe

yHkyuscu nenianu.
Macanan, f — xap 6Mp KOMIUIEKC 7 COHIa YHUHI KBagpa-

THHH MOC KYIOBYM KoMIa 6yicuH. YHaa
fiz— 7 ékn w=zg

(yHxkumsara sra 6ynaMus.
ANTAIUTHK,
w=f2)

dbynkums 6upop E (EcC) tyruiampa 6epunran 6yncuH. By
QYHKUMAHU

w= ut+iv=fixtiy) (xeR, yeR)

KYpUHHIIIA XaM é3ull MyMKUH. By sca ETyiiamaa MKKM y3ra-
PYBYMJIH MKKWTA

u=u(x,y),
v =v(x,Y)
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byHKUMAIADHUHT AHUKJIAHUILIUTA O]
Ta KOMIUIEKC ¥3rapyBumiy
M MKKMTA UKKH Y3rapyBum

10 Kenanu. Bynnan 6ur-
W= flz2) OYHKUMSHUHT oepunn-
/T XaKMKMH QyHKUMs1ap

{u'= u(x, y),
vV=vx,y)

Oepunnunra skpug

AICHT SKAHJIUTU Keaub YnKamy.
Macanan,

w=_zl= (3c+iy)’- = X242 ixy
MyHOcabar yiuby (w=u+iv)
U=x—p,
V= 2xy

MYHocabatiapra sksusajent Oynanm.
I-Mucon. Y6y

— Z+3
f2) = 745

byHKimsHMHE XaKHMKHUH Ba Map
A2) bynkumaumHr Xakukmii
HH 3Ca v 1e6 onaitiuk. Yuga

A2 = utiv
oynamu. =x+iy OYnUImMHK 9bTHOOpra 0u0, TonamMus:

XYM KUCMJIADHHU TOIHMHT.
KHCMMHHU 4, MaBXyM KHUCMH-

U+jy=2+3 _ x+iy+3 _

Z+5  x+ip+5S
=X +3)+ ][ +5)-iy] _ x2+)? 48x+15
452412 327 10x425
+i-2_.723’__,
X" +y“+10x+25

Jlemak,

2D
U= ux,y) = Jc2+y2 +8x+15 :
X“+y“+10x+25

= v(x = 2_V :
) x +y2+10x+25
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y 6ynub, z y3rapys-
w=Afz Hkuus FEcC tynnamaa 6epuiirat ) i
quj}i Z'y?;)Jf]amna y3rapranga GyHKUMAHHHT MOC KMIMaT/IapH
IaH ubopar Tynnam

F={f2:ze E}

HM Kapaiutuk. Onataa 6y TynnaMm @yrkyus Kuimamaapu mynaa-
Mu neuianM.
Hemak, E tynnamna (EcC)

w=Af2)

byHKUMAHMHT GepwiHiud Oxy — KOMIUIEKC TCKHCIHLI:LHjarl:j
E tynnaMHu (Tyram HYK'I‘aJIapHHH) Ouv — Komrmc S
Kucaurdoars F TyruiaMra (TyriaM HyKrajapura) ak S
puuaad u6opar sKaH. (10-yusma). Ly cababau w=Az ;
mynaamuu F mynaamea axcaanmupuws 1ed XaM I0pUTHIAIH.

”‘ A\ v

w=F$z) o3
-

L — WL
0 X g

10-un3Ma

% = yriamaa (EcC) Gepui-
iraiinnk, w=Az) GyHKuUMSs UE TYI1aM 5
I‘&H%];’}IHG F aca mﬂy (yHKUMS KHHMaTIapHiaH ubopart TyruiaM

OVncHH:

F={fl2):ze £}

y 0 =@p(w) byHKUHA
y yrlamaa Y3 HaBdaTHAA 6upop {=¢
gg Hur;[:?aff 6T§¥JICHH. Hartwxazna £ TyriamaaH OJMHIaH Xap 3&:{13
Z 1‘% Frynnamua 6utra w (fz—w) COH Ba F Tynnamne:é oj}ﬁu—
ral; GyHpait w coHra ouTTa { (p:w—{) con (Le €) MOC KY

Janu:
) e N B8
(S
emak, E TynnamaaH oJaMHIaH Xap 6up z ra 6urra { coH (§ 0

mMoc Kyitnan6, —{ GYHKUMACH XOCHI oynagu.
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T '_g_"}_{s_\-, .‘.,‘,:__".' el

B i

e

BN o N R GO, SR

(hyHKUMSUTADHUHT aHMKJIaHULIMra onub kenanu. bynaax 6uT-
Ta KOMIUIEKC ¥3rapyBuMiu w=flz) (yHKUMAHUHI OEpUIIU-
IIM MKKMTa UKKH Y3rapyBYMIN XaKUKHH (DyHKLHsIap

u=u(x,y),
v =v(x,y)
6epnmuuura SKBHUBAJIEHT dKaHJIUTH Kelub UYHKAIH.
MacanaH,
w= 22 = (xHiy)? = X—p*+2ixy

MyHocabar yuby (w=u+iv)

UE Xk,
v=2xy

MyHocabaTiapra 3KBUBaJIEHT Oyi1anu.
I-Mmucon. Yuby

i ezt3
()

DYHKUMSHUHT XaKMKHI Ba MaBXyM KUCMJIADHMHM TOITHMHI.
A7) GYHKUMAHUHT XaKUKMH KUCMMHH U, MABXyM KHCMH-
HHU 3ca v aed oyaiuiuk. YHIa

A2) = utiv
Oynamu. z=x+iy 6YJIMIIMHU 9bTHOOpPra 0aub, TonamMus:

el ey

= [(x+3)+iyll(x+5)-iy] _ x2+y? +8x+15 &
(x+5)2 +y? x2+y? +10x+25
=i ke 250 1 e
x2+32+10x+25

JleMakx,
2" A
x“+y +8x+15
U=UX, V)= —F—F—>
&, 7) x2+2+10x+25
V= v(xsy) = 2

x 432 410x+25
42

s L

w=R2) “cpynxuuﬁu EcC tynnamna 6epunran 6ynu6, z y3rapys-
yn E Tyr/lamJa y3rapraHaa GyHKUMSHHHT MOC KMiiMaT/IapH-
naH ubopart Tyiam

F={f2):zcE)}

HH Kapaiivk. Onatna 6y tymnam gywxyus KuliMamaapu mynaa-
Mu feHunany.
Hemax, E Tynnamaa (EcC)

w= f(2)

DYHKUMAHMHT GEPUIMWH Oxpy — KOMILIEKC TEKUCTUTMIATH
£ tynnamuu (TyriiaM Hykranapusn) Ouv — Kommiekc Te-
KHCIMruaaru F TyIiaMra (tynpam HyKranapura) akc STTH-
pulaan ubopar akaH. (10-yusma). Iliy cababau w=Az) uu E
mynaamnu F myniamea axcaaumupuw ne6 xam IOPUTHIAIM.

%A AV

w=$(z) 1
w

0 X —— L

10-un3ma

Aittaiink, w=Az) Gynkuus E tynnamna (EcC) Gepui-
raH 6ynu0, F aca 11y GYHKuus kuitMaTnapuaan uGopar Tyriam
OVIICUH:

F=i{finy=L}.

Cyurpa F tynnamaa y3 Hasdatuna Gupop {=@(w) dyHKUMSA
Gepunran 6yicuH. Hatvxana E tyruiaMaan olMHraH xap 6up
zra Frymnamaa 6urra w (fiz—w) coH Ba F TymiamaaH OaMH-
raH OyHaaii w conra 6urra { (p:w—{) con (Le C) Moc Kyiiu-

Jlagu:
z—-—f———> w —-‘i—>C.

Jemak, E TyruiamMiaH oJIMHIaH Xap Oup z ra 6utra  con (Le €)
Moc Kyiuuauo6, z—¢ GyHKUHMACH XOCH OYiaau.
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|

Onatna 6ynnaii byHK1Ms

e Mypakkab gyHkums mneiinna-

C=0(f2))
Kabu Genrunanany,
) W=Az) byHkuus: E TYIUIam
aca ury (I)yHKLlHSi KHIMaTa
E)UHI[H F tynnamnan OJIMHTa

na 6epwiray O6ynb, F rynnam
PHIAaH ubopar TynnaM GyicuH.
H Xap 6up w xomnnekc conra £

neun
Wi1aam Ba y =f'(w) kabu Oenrunanamy.

Dapas kunaituk. e
Oepuiran 6yneun, WR) dynxuns E (FcC) tynaamna

2-Tabpu
uxmuépuﬁg e;bé /;i‘;f apeymenm z nune E mynaamdan osunzan
oYUy Kenu6 uitkca "2 Gt 222, Oauuiudan fz )%z
» J(2) pynkyus mynaamda Gup nimpormu

(efCU 6up éapa
Kau
2-Mucon. qug);}mum 9¢6 amanadu.

f@)=-L
yHKuMsIHY B={ :
cC:lz|<1
®apas Kunainmx, z,, Z,e}ganggpy?{l;ﬁomnﬁa & MDA

ft%)==}iz9,

ABbHHU

1 L S|

q -1 2 -1
oVacuH. Keitmnry TEHIJIMK1ay

& z[_l = zz_"l
EKn

L= Z
OVAMLIKM Keaub YUKHG, 6
SKAHJIMTHHHK KypcaTay. Y f2) dynxumsmmr Oup Anpokan

2°. ODYHKUKNgY L,
(bYHKLIl'f}'l‘E (EcC) T"ﬂ UMHTH. (Dapas KMJIaIuK, w=f{z)
’ yInamna 6epunrap 6V116 HVKTa w1
E TYNJIAMHUHT JIMMHT HyKTacy B o » gy HYKTa Uiy

3-Travpud. Aeap ¥ e>( ¢y Yiayn wyndai §=58(e)>0 con
TOMWJICAKH, APTYMEHT Z HUHT O<|e—2|<8 renecuzaurcnu xanoam-
aanmupyeuu 6apua ze E (z#z,) Kutimamaapuda ;i
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| A9)—Al <e
menecuszauk 6axcapuaca, y xonda A komnaexc cot f(z) gynxuu-
inune 77z, daeu aumumu 0ed amanadu 6a

lim f(z)=A

=3

Katu deacuranaol.
f=utiv QyHKUMSHUHT JUMUTHHHM XMcobuall u Ba v Jjiap-

HUHT JIMMHTJIADUHHM XHUcoOaaura KeJaTHPHIHILIH MYMKHH.
I-Teopenma. w=R2) hynkuus 7z, (z,=x,+iy,) na4=a+if
JHMMTra ara

lim f(z) = A4
=Y
OYuumE yuyyH
lim u(x,y) = o,
Yoo
lim v(x,») =P
x—x(

y=rro

O¥num 3apyp Ba eTapliiu.

HeMak,
lim u(x, y)=aq,
X—=X0
lim flx+ip)=a+f S0 5
g limux, N=p ()
Y30
oynanau.

3-mucon. Yoy

f(z)=|i (z#0)

Z

pyukuusgHuHr z—0 garv JUMHTH MaBXyl 6§£na.uHMH?
AsBayio 6epwirad GyHKUMAHMHT XaKMKMH XaMaa MaBXyM

KHMCMJIApUHM TOTNIANIHK:

- f(z)=i=ﬂ= S SRy S A
: 5 : [ ,};2+y2 JIQH’Z szﬂ’z
45



- X
u(x) y) e m 3
V(x, y) = - 5
X"+
x——>0, y——)O aa
u(x, y) = X

'sz-f-yz
OYHKUMSHURT JMMUTH MaBxyp 3Mac, YyHKH
x=0, y = kx—0 (k — const)

aa
ux, y)=—2_ _, __|
x4 y? Vi+k2
0Yau6, k Hunr TYPM Kuiimatupa byHKuMs numuTy Typauya
Oynanm.

IOkopuna KeJITHpUIray l-Teopemara k
raH QYHKUMSIHUNT JIn

“MHCON. Yuey

ypa z—0 na Gepun-
MHUTH MaBxyn 6Vnmaiinn.

f(Z)-——Ei_Tg (z,—e())

TMMUTHHU TonuHT.,
WSHUHT Xakukuii pa MaBXyM KHCM-

GYHKUMAHUHT 750 qapy

Bepunran Mz) bynky
JTAPUHH TONaMuaz:

= ZRez _ (x+iy)x o g2 e
s AT Lo ‘Hm,
¥ Xty X“+y
Koy srnd T A TRR
e e
X"+ y x2iy

PaBliaHky,

g | i
limu(x, y) = lim 22 =0,
x—=0 x50 X2+y2
¥=9 y=0

s : 5
lim v(x,y) =lim_.x - = (.
x=0 x50 xz +y2
y=0 ¥=0
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flna I-Teopemara kypa

. il I LRC_Z E 0
I:I—IE f@) :l-l}g K

. K ) :
Gyﬂﬂ%ﬁnnx, £,(z) xamaa f,(2) d)YHKuH%naprug"";s::ﬁT
Oepwiran (E'CC)| 6ynub, z, Hykra wy E Tynia
HYKTacu Oy/CHH.
Arap
/ : a
lim f,(2) = A.,zl_tgéjfz(z) )

=y

6ynca, y xonza
im[fi() £ L@]=A*A4
=)

lim [f,(2)- /(D] = 4, - Ay,
=y

im 242 -4 (4 20
O Ty

GYHgilpa)yHKuuﬂH MHT ysnyxcuan%r&‘.co pact .
®a a3 KWwiaiiauk, w=f(z) (by}‘!’KLIHH b Sl
Gepuml-)an 6ynu6, z, HyKra Ly E TYMJIaMHMHT ¥

V VJICHUH. Ly
ﬁy“f: aﬂ-bull;d ;{I;ng;“vﬁgo coH yuyH wyHnoai 5=38(g)>0 con

UKHU KaHoam-
monuacaku, apeymerm I Huflé'] 77/ <§amenacu3n K
Aanmupyeuu 6apua ze E xuiimamaapu

| ) —fz,)) <e

da y3-
menzcusznux baxcapunca, y xoa0a f(z) dynkyua z, Hykmaoa y

AyKcus deb amanaou.
(PaBuiaHku, Oy xonga

lim f(z) = f(z)
)

H:
Macu neWnnub, yHu Az kabu 6enrniaHan

AZ = Z_Zf,:
- 47




A - A

o R

X—)O, y—)O aa

u(x, = X
v

d)yHKuHHHHHI' JIUMHUTH MaBXyn smac YYHKH

X0, y=kx—0 (k — const)
na

u(x: J’) = X g BT e
vxley? 1+k2
0yau6, k nu -
el HT Typnu KUHMatuaa dyukimsg JMMHATH Typnnua

IOkopuna KEJITUpUIray |
raH QYHKUMSHUHT JTHMUTH
4-Mmucon, Yuby

-TeopeMara kypa z—0 ga bepun-
MaBxyn 6ynmaiinnu.

f(2)= iﬁ-{ (z#0)
GYHKUMAHUHT 7250 qary

Bepunran M(z) dynky
JIApMHH Tonamu3z:

JMMUTHHYU TOMUHT,
MAHUHT Xakukuii pa MaBXyM KHCM-

EZRez M (x+iy)x 2
T e S
i e
ux, yy=—x A Ty
X2 2 ) V(x, }’)——T-—.
i x% 42

PaBuiaHkw,

imu(x, y) = lim 22 _,
x=0 xX=0 2 2
y=0 =0 X“+y

b

]lm =1i 2
un v, p) = lim—x*  _ 0.

x—0 2y
y=0 Yoo VXT+y
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Slua l-teopemara xypa

lim £(2) = lim 8= = 0

14

Ovnanu.

Aittaiiik, f(2) Xxamaa f£,(z) dyskuusiap E Tynnamna
Oepuiran (EcC) 6yaub, Z, HyKra wy E TYynaaMHWHT JIMMUT
HYKTacH OY/ICHH.

Arap
lim f,(z)= A4, lim f,(z) = 4,

-y

=4

Oynca, y xonaa
}i‘g[ﬂ(z)iﬁ(z)] =A = 4 :

lim [£,(2)- /,(D)] = A4, - A,
b )

im AD_A (440
- Ll ae e G bl

Oynanm.
3 . OYHKUMAHUHT Y3NIYKCH3IUTH. ¥
Mapa3 kunawauk, w=f(z) byHkuus E (E“cC) TYriaMmaa
Oepuiran 6yn1ub, z, HyKTa 1y E TYrIAMHUHT Y3Ura TerMuum
OYAraH JMMHUT HYKTacH GYJICHH. i .
4-rabpud. Aeap vy >0 con yuyn wyndai 5=3(€)>0 con
monuncaru, apaymenm z HuHe| z—;,l <8 menecuznukHu Kanoam-
aaumupysyu 6apua ze E kuiimamaapuoa

| fr)—fiz,) <e

menecuziuk baxcapuaca, y xon0a f(z) @yuxyua z, Hyxkmaoa y3-
AyKcu3 de6 amanaou.
(PaBluanku, Oy xoiga

lim fiz) = f(z)
-

ynanu). ;
> Onaz"na 7—2z, alupMa QyHKyus apeymeHmuHuKe opmmup
Macu newunub, yHu Az kabu benrwiaHanM:

Az= 2
- 47




N2)—/(z,) aitnpma aca dynkums oprru -
Af kabu Genrnnanann: PTTHPMAacH eHUING, yHH

8= fi)—fiz,).

Ly tywyHyanapnan doiinananusb, Z, HyKTraga ¢yHKums
Y3YKCU3NUTH 4-TabPUUHK Kyiiuaruya xaMm aiTuil MyM-
KMH:

Azap
lim Af =0
Az—0

oyaca, f(z) dyuxyua z, nyxmada yanykcus deiiunadu.
5-trabpud. Aeuap J(2) pynicyus E mynaamuune xap oup HyK-
macuoda yaaykcus Oyaca, y xonda f(z) gynxyus E mynaiamoa y3-
aykcus detiunadu.
5>-Mmucon. Yby

D=2

DYyHKUMAHUHT UXTUEPUIA Z, HYKTajJa y3JyKCHU3JIUTUHU uchoT-
JIAHT.
f(2)—Mz,) aiiupmanun xapaitnuk:

JR—M2)=2— 25 = (2 - 2,)(2* + 22 + 23) -
77, 6y1rann yuyH wyHmaii M>0 COH TOMMIAanUKM,
lzl<M, lzl<m

TEHTCHU3THKIIap YPUHIM OYnanu.
DHaM Y €>0 coHra Kypad HU & = 31512 neb oncak, y xoaaa

l z—~4,| <& TEHICHM3IMKHU KaHOAaTIaHTHPYBYM 6apya z jap yuyyH

0 - el 2+ 5
< 3M2[z—- z‘), <3M%%=¢

myHocabar Oaxapunagu. By sca 4-tappudra kypa, f(z)=2’
GbyHKLUMSHUHT MXTHEPHI Z; HYKTa/a y3yKCU3 9KaHUHH Oul-
JMpanH.
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6-mucon. Yiuby
f@Q=1 (z=0)

GYHKUMAHHU Y31YKCH3JIMKKA TEKIIMPHHT.
v %€ C (z,#0) HyKTaHu onainuk. ByHra Az oprtupma Ge-

pH6, GyHKLUS OPTTUPMAaCHHHU TOMAMH3:

1 I ~Az
Af = f(29 +82) - f() = grams — o) = Tg+ad)

3uan Az—0 na Af HUHT JIMMHUTHHM XHCOOJAHMM3:

: sufy e b e AT ]
dm oy = Jim |- 5eiiag | =0

Hemak, Gepuaran dyHkumua vy g€ C, (3,#20) HyKTama yanyk-
cu3 Oynamu.

2-reopeMa. filr) =ulx, y)tiv(x, y) Qynxguanune z,= x, iy,
Hyxmada yaykcu3s Oyaumu y4yn u = u(x, y) xamoa v =v(x, y,
dynxyusrapuune (x, y,) nyxkmada ysaykcus 6yaumu 3apyp 6a
emapau. .

w=f(z) Qynxuua E (EcC) myniamoa bepuszan Oyacun.

6-trabpud. Aeap v >0 con yuyn wynoaii 6=8(g)>0 con
monuncaru, E mynaamuune | 77—z <8 menecuzruxnu xanoam-
aaumupyequ uxmuépuii 77 6éa 77 (2" € E, z” € E) nyxmanapuda

| flz)—Afz") <e

menecusaux 6axcapunca, f{(z) gynkyus E mynaamda mexuc y3-

Aykcus dedunadu.
3-reopema (KaHTOop TeopemacH). Azap f(z) dyuk-

yuA “e2apaianzan énuk mﬁmam?a yaaykcus 6yaca, pynxuus
uty mynaamoa mexuc yzaykcus 6yaaou.

7-mucon. Yoy
1

f)=e ¥

dynkuus E={ze C-0<| z| <R} Tynnamaa Tekuc y3nykcu3 6yna-

IUmMu? . kK
Bepuiaran ¢yHkuus E TyniuaMaa y3nykcu3 6ynany, YyHKH

SR it

fro=e W7

4—952 49



616, u(x, y) =e V" | y(x, y)=0 dynxumsiap {(x, Y)e R
0<x*+y?<R%} na y3nykcus.

MHCONJNAP BA MACAJIAJIAP

®yHkunsnapHu GepuiaraH coxanapaa OMp SNpOKJIHKKa

Arap TeKLLIHPHHT:
. e -ihesh
- wWRa=2 = {Imz>0}.
. 2 [ e »
hm /) R 3./9=2, E={0<argz<7}.
6ynuIMHN 3bTHGOPra OJIcaK Ba A0 =2, Esdi <l
/i ek e 5.0 =2, E={4<1, 0<argz< ).
f0)=0 6.fd) =2, E={4>2}.
6ycuH 1e6 Kapacak, yHaa Gepunrad (yHKLMS yerapajaaHrat 1.2 %(Z + %) 5 E={a<1}. .
énuk {ze C: | z| <R} Tyrulamma y3nykcu3a 6yiu6 Konamu. Kan-
TOp TeopeMmacura Kypa 6y dynkuus {ze C |z| <R} na texuc 8. fld) = %(z + %)’ E={4<2}.
y3nykcu3 6ynanu. ByHmaH aca GepwiraH GyHKUMSHUHT E na
TEKMC Y3JIYKCHU3MUTH KEeJIUO YUMKanaH. e I 1 1
8-Mmucon. Yubdy 9./2) 2(5"'2)’ E={4>2).
f@)=> 1080 =4(z+1), E= {Imz>0}.
z
E={Rez>0}.

dbynkuusa E={ze C: 0<| z| <R} Tynnamaa Tekuc y3nykcus 6yna-

auMu? :
v 6>0 coH onuHranga xaMm g=1 Ba E Tymiamra TerMuui

E={% <argz< 3}

S 13./2 = 713 E={4<2.
Z'=}l'_’ z”=i 14 ﬂz):-lez, E={Id>2}
HyKTanap yiyH 15. A9 = 743 - E={Rez>3}.
; 16. fiz) = e*(cosy + isiny), E= {Imz>0}.
-2 =L - il=L1-1= '{,i 17. 72 = ecosy + isiny), E={0<Imz<2n}.
18. fiz) = ex(cosy + isiny), E={4<1}.

19. fiz) = e¥(cosy + isiny), E= {0<Rez<l1}.

6yb, n HUHT €Tapauya Karra KUJIHO OJMHHMLIM xucobura 5
H 20.z) = %(z+—‘lz-) : E={l4<1, 0<argz< Z }.

yHU Y & IaH KMYMK KHJIa OJIMII MYMKHH oyncana
| Az)—Az) =| B—(—n?)| =2n*>1=¢ *we
21. Ywby j(z)=-l% (z#0) dyHKUMSHUHT Z—0 naru JIMMH-

namu. By aca GepwiraH ¢yHkuus E={ze C: 0<lz| <R}

6u
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Rez?
22. Yuby f(z)= il (z20) dyHkumsinuur z—0 naru jau-
MUTHU MaBXKyIMU? MaBxyn 6yica, yHH TOMMHT.
Kyitunarn dyHKuMsiapum y3ayKeH3IMKKa TeKIIMPUHT:

23.ln=272.

24. o) = 1] -
25.f0 = =5
z+1
26.ﬂ2’_) —~ iz +ZL
27.flz) =argz, (z#0).
28.49 = lim =5 O <amz<$)

el
E
29. fiz)= Je , arap z # 0 6yica,
l 1, arap z=0 6ysca.

30. fiz) = Sgn(é?—1).

38. byryH komiuiekc Tekucauk C 1a aHMKJIaHraH, z=—I1
Ba 7=1 HyKrajnapiaa y3iykceu3s, KosuraH 6apya HyKraiapaa sca
V3WwiMIlUra sra 6Varad (OyHKUMSIHH TY3HHT.

39. Arap flz)+g(z) dynkums z, HyKraza y3widiira ara
Oviica, v xonna f{z) Ba g(z) dyHKUMSUIApHUHT Kamuaa GUTTa-
CH g, HyKTaja y3uauiira sra OVJIMILMHY HCOOTIAHT.

40. Arap f(z) Ba g(z) (yHKUMSUIADHUHT Xap OUPM g, HYK-
Tajaa y3uauuira sra 6yica, y xonna f{z)+g(z) GyHKuMs XaM g,
HYKTaja y3uidlira ara oyaMiuy waptMu?

41. Arap f(z) Ba g(2) pYHKUMSIADHUHT Xap OMPH Z, HYK-
Taja ysuauuira sra 6ynca, y xonna f{2)-g(z) dyHKUMS XaM Z,
HYKTajla y3WIMILTra 3ra OVIHIIM WwapTMu?

Kyiinnarn ¢pyHkMsiapHi Oepuaral coxaiapia TEKHC y3-

JIYKCH3JIMKKA TEKILUHUPHHT:

42.f9) =2, E={4<1}.
43.f2) = 2, E=C.
44ﬂa=%ﬁ, E={0<|4<1}.

45. 10 = BLL - p=(odd<1).

z+1, arap Imz> 0 6yaca, IZ
3LA2)=) 22, arap Imz<0 Gyrca. 46.f) = 17> E={l4<1}.
32. Arap flz) pyHKLMS Z, HyKTaja y3iyKCu3 byica, y xoaa 47.fl7) = l+[z3 ’ E={4<1}.
| A2)| GyHKUMAHMHT XaM 1y HyKTaja y3jlyKCU3 OYIMIINHK ;
MCOOT/IAHT. 48.2 = 7 E={1<l d <+eo}, r>0.
33. flz) dyHKuMs z, HYKTaAa y3j1yKCU3JIMTHHUHT reoMeT- ]
PUK TAIKMHUHM UdOJaNaHTr. 4.9 = 7, E= {g<j g <+eo}.

34. Arap flz)=u(x, y) +iv(x, y) GyHKUMA Z, HYKTana y3IyK-

cu3 6ynca, y xolma f(z) =u(x, y)—iv(x, y) GYHKUHAHWUHT 50. f(z) dyHKUMS Z, HYKTala TEKHUC Y3ITYKCH3 JIeTaH XKyM-

J1a MabHOTa araMm? X :
51. Arap A7) dyukuusa EcC tyramaa ysnykcus 6yica, y

Oepuarad TYrjiamiaa TEKMC Y3MYKCH3 oynanuMu?

52. {| 4 <R} noupana Texuc y3nykcus byHKUMs YerapanaH-
rax GyaanumMu?

53. Arap flz) dyukums £ ={a,<Rez<b, a,<Imz<b,} Ba
E={b,=<Rez=e,, b,<Imz=c,} TYpTéprIaKﬂapﬂa TEKHC Y3NYK-
ci3 6yuca, y xonga 0y yHKUMA

E={a,<Rez=c,, a,<Imz=c,}

XaM LIy HYKTaJa y3JIyKCU3 OYJIMILMHA HCOOTIIAHT. 1
35. Arap flz) dyHkuus ae C Hykrana y3jykcus Oyica,

@(2)=fbztc) (b#0) dynkums <3¢ HyKTaja y3myKcus Oyiu-
ILIMHW UCOOTIIAHT.

36. ByTyH KOMIUIEKC TEKMCJIMKAA aHMKJIaHTaH Ba Xap Oup
e C HyKTaja y3uiauviura sra 6yaraH ¢GyHKUHsAra MUCOI Kejl-

TUPUHT. :
37. ®akar 6upruna z,e C HyKraaa y3nyKcHs, 6oiuka 6apuya
HyKTaJapAa 3¢a y3wiuiiura ara bynraH QyHKIMsATa MUCOJ KEJI- -

_TUPMHT. -

TYpTOypUaKaa XaM TEKHC Y3IYKCH3 6)“/J1muium UCcOOT/IaHT.
54. Arap 53-muconaaru E, TyprOypyak ypHura

E, ={b<Rez=c,, b,<Imz=c,}
' 53
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Tynaam onuuca, f(z) GyHkuMsHuHr E TypTOypuakma Tekuc
Y3NYKCHU3NIUIU XaKHaa HUMaA Jeiull MyMKUH?

55. Ara[g f(2) Ba g(2) dyHkuusanap McC tynnamaoa Tekuc
y3nykcu3 6yica, y xonna uxtuépuit o, pe C Jlap yuyH of{2)+
+Bg(z) bynkuus xam M TVriiamaa Tekuc Y3JIYKCU3 OVAMILHN-
HHU UCOOTNAHT.

56. Arap f(z) Ba g(z) dyHxumsanap 6upop McC Tyniamaa
TEKUC Y3MyKCU3 byica, ¢(2)=fz)g(z) byHKums wy Tyriam-
Ja TEKHUC Y3NyKCHU3 6yiranumu?

57. Arap flz) pyukumus D Ba G tynaamnapaa (DcC, G<C)
TEKHUC Y3NyKCH3 Oyica, y xonma yHuHr D G Tyrniampa Te-

KMC Y3JIyKCU3 OYTHULIMHU McBOTIAHT.

58. Arap flz) dyukums {| z| <R} nompana Tekuc y3nykcus
6ynmaca, y xeu 6ynmaranna {| z| <R} noupanaru 6upop Hyk-
Taja y3WJHWILUTra 3ra 3KaHJIMIMHU UCOOT/IAHT.

59. Yerapananran {l 4 <R} mouwpana fz) GyHKUHSI TEKUC
y3nykcu3s Oynuwu yuyH, yuunr {4 <R} moupama yanykcus
6116, uxTHépHii Ee {[yd =R} HyKTajga 4YeiIu

lim /(2)

lZ<R

JUMMTHUHT MaBXyI OVIULLM 3apyp Ba eTapJMJIMIHHU Uc6OT-
JIaHT.

A¥Taiiuk, flz) GyHKUMs KeHTraiTUpUIraH KOMILIEKC Te-
kuciauk C aaru M tynnaMiaa aHukjaaHraH OVJICHH.

Arap uxtuépuii €0 CoOH oJIMHraHaa xam 1yHaan §=35(¢)>0
COH Tomuicaku, p(z, 7,)<d (z,€ M) TEHICU3NMKHU KAHOAT-
MaHTUPYBYM Oapua ze M nap yuyn p(fz), f(z))<e 6ynca, y
xomma fiz) byukums ze M Hykraza chepuK MeTpHKa
oViuua y3nykcu3s aeb atanaau. by epaa

( k;q 7 # oo é # oo
1f[+[z}2-\,']+§2 : ’
P(z,E) = § =l=, 7 # oo, &= o,
1fl+|z| _
0, = oo, g = o9,

L

z Ba & HyKTanap opacumaru cpepuk macoda.
CdepHK METPUKa/Ia TEKHC y3JYKCHU3IMK Tabpudu xaM iy

kaby KUPHUTUIIAIH.
54

Kyiinnaru (GYHKUMSAIapHUHT cepuK MeTpHKa GViinua
KEHIaHTHPUITaH KOMIUIEKC TeKMCAHMK C na y3jlyKCH3 3KaH-
JIMTMHM UcOOTIAHT.

60. )=+

azt+b

61'ﬂz): cztds”
62. f2)=¢".

1
63. 2= SEE

“Arap flz) Ba g(z) dynkuusinap M tynnamna (McC) che-
pMK MeTpHMKa OYVHMua y3nmykcus Oyica, 64—66-Muconnapiaa
KeaTHpwiraH GyHKuusiapHuHr M TVnnamMaa cheprk MeTpu-
Ka OyiiHua y37ayKCH3 OVIMLIM 1apTMu?

64. () +g(2)

65-1}z);g(z)

(z

66. g(2)

67. Aitraitnuk, Az) dyukuus M tynnamuna chepuk MeTpu-
Ka 6yiinua y3iykcu3 Ba R(z) ¢dyHKLUUS z YarapyBuMra Hucha-
TaH pauuoHan QyHkuus 6yncuH. g(z)=R(f(7)) Mmypakkab pyHK-
uMsiHHHr M tyriamaa chepHK MeTpuka OViinMya y3JIyKCH3
OVIUILMHMY UCOOT/IAHT.

2-§. Oynknuauunr 1uddepennuanianyBIdIHIH.
Komm-PuMan maptiaapu

1°. Bupop E coxama (EcC) w=f(7) dyHkuus GepuiaraH
6yncun. Mxtuépuit ze E HyKra onub, yHra 1uyHoai Az opT-
THpMa GepaitIuKKH, z,+Aze E 6yncun. Hatnxana, f{(z) GyHK-

LA XaM ZO HYK.Ta}Iﬁ
Aw = Mz)) =z, +A2)—Az)

opTTHpMara ara 6ymanu.
7-rabrpud. Aeap A7—0 da ﬁ—': HucOamHuH2 AUMUMU

. Aw . Sz +A2)-S(2)
:1;210 Az T A:H}} AZ
Maeocyd éa uexau 6yaca, 6y aumum Komnaexc yseapysiuu f(z)
yHKyuAHUHS 7, HyKmadazu xocunacu deb amanadu 64 f(z,) Kabu
benzunanadu:
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i J(zg+A2)-f(z0)
Al Rt

Az=0

9-mucon. Yuiby
=z
(YHKUMSAHUHT v Z,€ C HyKTagaru X0CHJIaCHHU TOIIUHI.

Z, HyKTara Az oprripmMa Gepu0, 1wy HyKraza (QyHKuus
OpPTTUPMACUHM XUCOOIaMMU3:

AMz)=Rz,+A2)—A2)=(2,+ A7) — 75 =2g,Az+(A2)%

YHna
Af(zp)
fAZﬂ =2ZU +AZ
oymno,
. A(zp) _
iir—?o‘ﬂﬁ_z(— =22
oynany. Jemak,
z,) = 2z,
10-Mmucon. Yby
fizy =14 Rez
dbyHkumMsHuHr z=0 HyKTamard XOoCuJiaCH HOI OVIUILMHA

KYpCaTHUHT.
Bepuiaran ¢yHKUMSHUHT z=0 HyKragaru XOCHJIaCHHM 7-

tabpudra Kkypa TonamMus:

fisa fO+AD)-(O) _ i [z Re Az B

Az—0 Az Az—-0 Az
. |ad-ax :
=£r_{})|_alz— (Az = Ax + iAY)

Papiranki, Az—0 na Ax xaM HoJira AHTHJIAIH. Jemak,

lim
Az—0

£O+A2-LO _ 1im 121 ax =0,
AZ

Az—0 |Azl.eialgﬂz

By aca f/(0)=0 skaHHHH OWIIMPaIH.
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@apa3 kunaiiuk, f(z)=u(x, y)+iv(x, y) yaxums z=x,+iy,
(z,e €) HyKTaHHHT 6MpoOp arpoduaa aHHKJIAHraH GYICHH.

S-mawspug. Azap u(x, y) éa v(x, y) ynkyusiap x, y ysea-
pysuunaprune gyuxyuscy cugpamuoa (X, y,) Hyxkmaoda ougpge-
penyuannaryeu 6ynca, f(z) pynyua z, Hyxmaoa xaxukuil ana-
A3 MasHocuoa ouggeperyuaiianysit oetiinaou.

By xonda du(x,, y,)+idv(x, y,) upoda f(z) dynxyusnune z,
Hyxmadaeu ougpepenyuau detduaadu:

df = dutidv.

d4-reopemMa. fig)=ulx, y)+tiv(x, y) @yuxyuanune z, HyK-
mada f(z,) xocusaza s2a Gyauwu yuyx Oy PyHKyuanune 74X
y,) Hyxmada xaxuuii anaaus masrocuoa ougpdepenyuaria-
nyeyu 6yaub,

du_ v
ox  dy
. _ov (2)
ay ax

wapmaaprun2 6aNcapualidu 3apyp 6a emapiuoup.
Omatna (2) wapmiap Komu-PumaH mapriapwu

Jeiuianu.
KoMmruiekc aHanusmaa yuoy

dz = dx+idy, dz = dx — idy:
A ) i) ) (N g 1 G/
'a‘é'"i(?a? ’ay)’ az“z(ax‘“ay)

Gexrmiauuiap épnamuna f(z)=u(x, y)+iv(x, y) GYyRKUMAHUHT
Tyna quddeperumany df=dutidy

df = L+ L&

KYpUHHILLIA Kynap"f ndonanaHamu.
IOkopuna kenrupuwiran (2) Kown-PuMaH 1mapTiapy

dfis =
32—-0

TeHIIMKKA SKBMBAJIEHT OYIMIIMHM McOOTIAll KHHMH 3Mac.
Ilemak, 4-TeopeMaHH Kyiuaarndya xam Hdoganaul MyMKHH.

4-TeopeMa. w=f(z) dyuxuua z=z, HyKmaoa xocuaaza 32a
6yaumauzu ysyn yHuHe XGKUKuil anaus masnocuda df(z,) oug-
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. q
depenyuasu masxcyd 6yaub, a% =0 menzauknunz 6axca-

=y

puanu 3apyp ea emapauoup.
Arap w=f(z) yHKUMa z, HyKTaza Xocujara ara Gyica,

Oy HyKrajga % =0 6ynu6, fHuHr Xocunacu f'(z,) = % , andy-

(hepeHLIManK 3ca

df = %dz = f'(z,)dz

Kypunuiga 6ynanu. KoMruieke aHanu3aa Xocuiara sra 6yiran
dynkuusuiap C —au b depernumnaiasaHyBudn GYHKUMS-
Jlap Jeruiagm. ,

Amanuéraa byHkumsiapau C — nuddepeHnaianyBIn -
nukka tekinppuiaa Koum-Puman maptiapunas goijana-
HWIAIH.

11-Mmucon. Ywby

f)= 2
(DYHKUMAHUHT XOCHIACH MaBXYMIMTMHN TEKIIHPUHT.
Papuranku, f(z)=(x+iy)*=(x*—y*)+2ixy 6ymu6, u(x,
y)=x2—)?, Wx, y)=2xy dyHkuusnap (x, y) 6yitnya andde-
pCH]_I,HaJUIaHYB‘{H.

ou _ u — _
L= 2x; 3 2y,
v _ av _

o = 2V T 2xi

TeHIMMKIIapaaH (2) WAapTIapHUHT 6aXapWIMLIMHU KypaMus.
By 3ca GyHKIMS TEKMCIMKHUHT Xap OMp HyKracuaa xocuiara
3ra SKaHJIMTMHU KypcaTaaM.

12-Mmucon. Yiuby

D=2

(YHKUMSHUHT XOCHJIACH MaBXYIJIMTHHH TEKIIUPHHT.
Kapanaérran

A2) = 2= x*—y*—2ixy
yHKIMS YIyH
H(xr y) =x2_'yzs V(x, J”) = —2xy
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6ynuo6, (2) renrnuxiap (0, 0) HyKragaH Ooluka xe4y 6Mp HYK-
Taga Gaxapuimainnu. [lemak, fz2)=7% dynkuus z#0 Hykra-
Jlapia Xocuiara 3ra 3mac, z,=0 HyKrajga 3ca yHHHT XOCHJIacH
MaBxyn Ba f’(0)=0.
13-Mmucox. Yuby
A7) =zl *+i [Rez Imgz]?
dbynxkuusauu C — nudpdepeHuHAUIaHYBYAHIMKKA TEKLLIMPHHT.
By byHkuus y4yH
u(x, y) =|zl2=x+y,
W(x, y) = [Rez Imz]*=x’*

oynuo, u Ba v dyukuusnap R? na nuddepeHUHALIAHYBYH.
OHaM (2) WapTNapHHU TEKLUHPaMHIHK:

2x = 2x2y,
2y = 2xy*.

TeHrIMKIapaaH KypuHamuku, Komm-PuMaH waptiapy ¢a-
Kat x=0, y=0 HykTana 6axapunanu. lemax, 6epuiraH QyHK-
uust pakar z,=0 Hykrana C — nuddepeHIHaIaHyBYH.

l4-Mmucon. Yiubdy

f2) =14 [Rez]?

dyuxumasu C — nuddepeHInaUIaHyBYaHIHKKA TCKIUUPUHT.

Papurasku,

u(x, y) = (2+y)x2,
v(x, y) =0

6y/116, Oy GyHKLMUIAD XAKMHKUIH aHATM3 MabHOCHIA mudde-
peHLHUa/UIaHyB4Yu 6YIH0,

Ju — 3 2 du _ 2
$—4x +2y°x, 5 2x‘y

6yarannurugan Koum-PumaH 1wapmiapH x=0 TYFpU 4YM3HK
HyKTaJIlapH yuyHTrHHa 6axapunanu. [leMak, oepunraH QyHK-
uusa dakar {x=0} tyamma C — nuddepeHLHaLIaHyBIU
oViamu.

15-Mmucon. Yudy

byukuuanu C — nuddepeHHaIaHyBYaHIHKKA TEKIIWPHHT.
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d + =
PaBiianku, % =1 6ynu6, Oy Kapanaérran (byHKUHAHM Te-

KUCIIMKHUHT Bupopra HyKTacuaa xam C — auddepenunaia-
HYBYM 3MaciMruum Kypcaraay.
I16-Mucon. Yoy

S()=3YRez-Imz

dbyHkungnu C — AMpdepeHunaIIaHYBYaHAMKKA TEKILIHUPHHT.
bepuiran dyukiuus YYVH

u(x, ) =xy, wx, y)=0

0y1m6, z=0 HykTana Kouu-Puman wapriaapu 6axapuaanu:
u(0.0) _ v(0.0) _

ax
u(0,0) _  av(0,0) _ 0
I A
Bupok,
: AF0) _ . S(Az)-f(0) =1 Ax-Ay =10,
}sigqo Az T ]Aigg Az A)Eg Az
Az=Ax—() Az=Ax—0 Az=Ax—0
lim 2O _ iy Y6 _
Ax=Ay Az ax—0 (1+7)Ax

Az=(1+i)Ax—0

Oynranu ca6abau Az—0 na Aj;(zo) HHWHT JIHMHTHU MaBXy[ 3Mac.

bunobapun, kapanaérran dyukuus z7=0 HyKTaga C — -
(bepeHumaanyBun smac (u=3xy Qynkuus (0, 0) HYKTaz1a
XaKMKHMH aHaJIu3 MawbHOCHIA nnddepeHumaiIaHyBYl 3Mac).

Ky16 Koopaunaranap cucremacuna Az)=utiv byHkuMs
yuyH Koun-Puman uIapTaapu

du _ 1oy

d pdp’ ;
X _ _1u (2)
o p I

KYpUHHLLIA Oynanu. Byuu ucbor KHJIMIIHKW YKYBUHMra xaBoJa

KMJTAMH3.
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®apas Kunaiinux, W=A2) dyHKUMs Bupop E coxana (£cO)
Oepwiran 6yncun.

9-Tabpudg. Aeap f(z) ¢yuryus 2z, C) nykmanune Qa-
kam ysuda smac, Gaaku YHUHZ Oupop Yz, &) ampoguda C
— duq’mepem;uamaﬁyelfu 6yaca, y xon0a f{z7) VHKQUACU T, HYK -
mada 2onomopgh pyuryus detiuradu.

[0-Trabpud. A2ap f(z) pyurxyus E COXaHuHe xap oup Hyk-
macuda eoromopgh 6ynca, dyukyus E coxada 2010MOpQ detiunadu.

Onatna F coxana ronoMopg 6yarau byHKUMsIIAp cHHpM
o(£) xabu Genrmnanany.

Il-ravpud. Aeap g(z)=f(%) dyuruus z=0 nyxkmada z2010-

Mop 6yaca, f(z) dyukyus <oo» HYKmada conromopgh detiunadu.
12-Tabpud. deap f(2) @yHryus 2,2, C)uyxkmaoa zono-

Mopa 6yaca, f(z) dynxyus 2, HyKmada anmuzoaomopgh detiunadu,
17-mucoun. Viuby

A2) = x—y+2i x
byHkumsn C — AnepeHLMaTIaHYBUAHTMKKA TEKLUMPHHT.

bepunran ¢pynkunsHunr XaKMKHH KHMCMHU u(x, y¥) Xamna
MaBXyM KHCMM V(X, y¥) JJADHH TONaMu3.

AD=u(x, p)+iv(x, p)=x—p+2i x| =
arap xy > 0 6ynca, x* —y? + 2ixy,
- {arap xy < 0 6ynca, x*- y? —2ixy.
Jemak,
arap xy > 0 6ynca, 2xy,
X, Y)=X—p, wx, y)= {arap xy < 0 6ynca, - 2xy.

OHaM u(x, y) Ba v(x, y) dbyHkuusnap yuyn Kowu-Puman
LWIAPTIaPUHH TEKILIMPAMHU3:

du_9, v _Jarapxy>006yrca, 2x,
* "% larapxy <0 oynca, - 2x,
fu_"_py v _|3T3p xy >0 6yuca,., 2y

oy % arap xy < 0 6ynca, - =2y. . b

4 }"a‘Bmaﬂ-Kn, xy>0 6ynranga, swhu 1 Ba 1} yopaknapaa:
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6ynann. lemak, 6epunran byHkums

E:{zeC: O<ar‘gz<%}u{zec: n<argz<%f—'}

na ronomopd 6ynaam. xy<0 6ynranna, abxuu 11 pa IV yopak-
napaa ¢dyHkuus Kowm-Puman lapTjlapuHu GakapMaiaH.
Hemak, 6y yopakiapaa byukuusg C — AndpdepeHuMan1aHyB-
4yu 6yna onmaiau.

w=e* — (DYHKLUMS YyyH

u(x, y) = e‘cosy,

v(x, y) = esiny.
0ymmb, C — TeKMCAMKHMHT Oapuya Hykranapuaa Koiwu-Pu-
M3H LIApTIapUHUHT GaXapUAMIUKMHH, SbHU (QYHKLHUS Troyo-

MOP® 3KaHIUIHHU KYpaMus.
w = zz (yHkuusa ¢akar z=0 Hykrana C — anddepeHum-

annaHyBuMm 6yau6,

i -0
az Z, azz=0 ?

y 6y HykTana ronomopd smac.
3°. ®apa3 kunaitnuk, R dazonaru E coxana (Ec R?) F=F{(x,

¥) GyHKuuMs Gepuiran 6y¥1m6, y 1y coxala MKKMHYM Tap-

IF(xy)  PF(xy) y
THOIM ~3 5, T 57 Y3IYKCH3 XyCycuii Xocunianapra ara
OVJICHH.
13-rabpu . Aeap E coxanune xap bup nykmacuoa
*F | PF _
i ()

meneauk 6axcapunca, F=F(x, y) ¢gyynxyus E coxada zapmonur

ynkyua dedunaou.
(3) renrnaMannJlannac teurnaamacu . aeiunanm. by

TeHrnama yuoy

ax? 't
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Jlannac oneparopu épnammna xyituparuua
AF=0

wakiaa xaM €3niaau.
Jlannac onepatopu yuyn

o 0 g db ofidb s Y lanpesa g
a=LvZ=(E-igfE+ig)-4

OynuiumHu spTMGOpra osncak, YHAA (2) TEHIJIMKHHU

2 5
=0 @)

WakJjiaa €3l MyYMKMHIUTUHHY KYpaMH3.
5-treopema. E coxana (EcC) ronomopd 6yaram xap

Kaunati  f(z) GYHKUMSHUHT XaKUKWE BA MAaBXYM KHCMJIApH

u(x, y) Ba v(x, y) dyHKumanap mwy coxana rapMOHHK Oynamm--
Jiap. A 5
Ocnarma. Mxruépuii ukkuta u(x, y) sa v(x, ¥) rapMOHHK yHKLH-
ap yuyn flx)=u(x, y)+iv(x, y) OYHKUMSHHHT ronomopg 6YaHwM iapT
3Mac. fHuHT rosovopd 6¥nuwy yuyH u Ba v nap Kowwu-Puman waptnapu
OpKanu GoFrnadriay: Oynuinapy nosuM. ByHmait xonna u Ba v rapMoHMK
(GyHKUMsIap KV¥wMa TapMOHHK byHKUMHANAp NelHnanu.

18-Mmucon Az)=7 yHKUMACH YuyH u(x, y)=x Ba v(x, y)=

—» (yHKUUsI4Ap TAPDMOHMK, aMMO KVLIMa rapMOHMK

(byHKLMsIAp dALC. _ B
Bup 6ornamnn (EcC) coxama u(z)=u(x, y) rapMOHMK
(pyHkuMs 6VaU6, Z,€ E taiivHnanras HykTa 6yncuH. Y xonga

z % i "
W)= [-Grdx+5edy
2

HHTerpan u(z) pyHKUMsIra KywiMa rapMOHHMK (pyHKUMs v(z)
HU aHUKJ1alau.

MMUCOJ BA MACAIJIAJAP

Kyitunarn 68—72-Mucosnapaaru (byHKummzipHuHr XOCH-
Jlanap KMMMAaTJIapyuHHU 1y XocWiajlap MaBxXyl OylraH HyKra-

Jlapna XMcoOJIaHr:
68. f(z) = 2z+1.

69. /) = 2.
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70. /) =1.

A= 5.
72. fz) = eX(cosy+isiny), (7= x+iy).

Ywby dyukumnsinapuu C — anddepeHuUMANIIaHYBYMIHMKKA
TEKLUWPUHT:

73.f1z) = Rez.

74. f(z) = (Rez)?.

75. fz) = ReZ2.

76. fiz) = [Rez]*[Imz]>.

77.f2) = z|2.

78. f(z) = [Rez]*+i[Imz]2.

79. fz) = [Rez]*—i[Imz]>.

80. flz) = zRez.

81. f(z) = zImz.

82. fliz) = 2xy—i(x2—)?), (z=x+ip).
83. f(z) = zImz dyHkumsa yuyH f/(0) Hu xucoGnaHr.

84—US7-MHconﬂapua Gepuiran fz) ¢byHKUMSAIApU YUYH
WyHmIai a, b, ¢ y3rapMaciapHu TOMUHIKHM, HaTuxana A2)
hyHKuMsap rosjoMopd OYaMb KOJICHH:

84. f(z) = xtay+i(bx+cy).

85. f(z) = xX*—ay*+ibxy.

86.2) =3 iyz ) xz?yz "

87. flz) = cosx(chy+ashy)+isinx(chy+bshy).

88. Y6y fAz) =l x2—y?| +2ixy dynkuus ronomopd 6yiraH
cOXaJlapHU TOTMHT.

89. Y6y f(z) =l x>—y4 +2il 31 pyrkums ronomopd 6yiaraH
cOXaJlapHHU TOIMHT.

90. Arap f(z) dyHKuMA z, HyKTaga anturonomopg 6yica,

y Xo/aa 11y HyKraaa

¥
Il
o

HIaPTHHUHT GaXapWIMIIMHH MCOOTIaHT.
01. Arap z=p(cosp+ising) (z#0) Ba f(z)=u(p, o)tiv(p, ¢}
6ysica, y xoina f’(z) HM Kyinnaru
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o |
X
Il
o
S
2
3
+
-
Q.
S

S =
eKH

fo=1t-L=4(2-i2)

KypuHuLUiapiaa udoaanal MyYMKHHJIMIHHH MCOOTIAHT.
92. Viuby Az)=z" dynkumsa yuyH Kouwn-Puman wapmia-
PUHMHT DaXAPUNHILLIMHHU TEKUIMPHHT Ba

(Zn)’ —_ H{-.”—I

TEHIVIMKHM UCOOTJIaHT.
93. Aittaitnuk, Az)=u+iv=p(cosg+ising) ronomMopd byHK-

Lnst Gepuirad 6yacuH. Arap u, v, p, ¢ GyHKuMsnIapaaH oM-
poprack yarapmac 6ynca, y xonna f(z) GYHKUMSHUHT Y3H
Xam yarapmac GYIMIUMHK MCOOTIAHT.

94. Yuiby ﬂz)=,/|xy[ dyHkums yuyn =0 nyxraga Koun-

PumaH LIapTIapMHUHT GaKapMIMIIKHHH, JIEKMH L1y HYKTana
(YHKUMSHMHT XOCHJIaCH MaBXy/l 2MacIMTHHH HCOOTIaHT.

Arap fl)=u(x, y)+iv(x, y) byHKumMs z,=x,+iy, HyKraia
auddepeHumanianyBun 6yica, 95—99-TeHTJIMKJIADHHUHT
YPUHIM SKAaHIUTMHH UCOOTIIAHT:

95. f(z)=u, (% Yy+iv (. L)
96. 1'(z,)="V, (%, Yo —it, (X, ¥o)-
97. f(z)=u! (x,, yo)—ithy (X, ¥y)-
98. f'(z)= vjl, (s _VO)-I-I'VJ'r (2,5 75)-

99. | f1(l =(u ) + () = ()" + (1) =
() + () =04) + ()

100. Papa3 kunainMk, fz) dyukuus E coxana ronomMopd

6y1u6, wry coxana f "(2)=0 6yncuH. Y xonaa flz)=const 3KaH-

JIMFTMHH HCcOOTIaHT.
101. Ajiraiinuk, fz) dynkumnsa E coxana auddepeHuUan-

naHyB4M GYAuO,
ARefln)+Blmfir)+C=0
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oyncun. By epna A, B, C nap yarapmac coHjap Ba yJapHHHT
Kamuia Outracu HommaH hapkin. z)=const SKAaHJIHIMHHU He-
foTnaHr.

102. ®apa3 kunaiinuk, f(z) bynkuust D coxama audde-
PeHUMaIaHyBYH, F(7) aca OYTYH XaKMKMIi VKIa MOHOTOH Ba
y31yKeus anbdepeHunaIanyBuH hyHKLNS OVJcHH. Arap

Reflz) = AImAz2)]

TeHIIMK Oaxapuica, fz)=const 3KaHIMIMHW UCOOTIAHT
103. Arap w=A2)=u(x, Y)*+iv(x, y) GyHKUMST YUYH 7 HYK-
Tajga yuoy

lim[Re ‘2—2’]

Az=0

JMMUT MaBxXyn 6¥ica, y Xonna u! Ba v}', XyCYyCUH Xocuaanap-
HUHT MaBxya 6YIu6, u, =v) TEHDIMKHUHT GaXapHIMIIMHA

ucbornar.
104. Arap w=Az)=u(x, y)+iv(x, y) GYHKLMA YUYYH 7 HYK-
Taja yuoy

lim|Im 42]
Az—0 <

JIMMUWT MaBXyl Oyica, y Xoana u_[. Ba y! Xycycuit xocunanap-
HUHT Mapxyn 6yauo, u_i. =—y! TEHIJIMKHUHT GaXapuiHiim-

HHY MCOOTIAHT.
105. @apa3 kunainuk, w=fz)=u+iv GyHKUUsI z HyKTana
KyiuIary 1apTmiapHi KaHOATJIaHTHPCHH:

1) u, v — nuddepeHuramiaHyByu,
2) 1im[82 — vas
Az—0 AZ )Kyﬂ
Y xonna z HyKrana €ku f(z), €ku f(z) GYHKUMSAHUHT Ing-

(pepeHUHAIIAHYBYH 3KaHJIUTHHU UCOOTIAHT.
106. w(z) dyHkumsra teckapu 6yaran z(w) GyHKUMS YIyH

yoy
s Wedw—wzdw
]“"z |2 ~|wz lz
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TEHIIMKHUHT YPUHIN 3KaHJIMTHHYU ucbornaur. By epna

Oenrpnaniap KUpUTHIITAH.
107. w(z) aKCNaHTHPULIHUHT SKOOHAHH YyUyH

[ =20y a_wr b ivzr
M T A y) oz 0z
TEHITTMHKHH MCOOT/IaHT. .
108—112-muconnapaarv pyHKUHsIAp y4yH g—’g Ba 5{: Jap-
HH XHCOOIaHT:
108. () =1z . » _
109. f(z) = e*(cosy—isiny), (z=xtiy).
110. A7) =| z—al?, —oo<p<ea.
2
11/ = y|z-af +[z- 4
|z-al+i]z+a|
112. fz) = [e=al—c+a]
2
9/ uu To-

113—117-muconnapaaru GyHKUMsIAp YYYH —--

MUHT.
113.z) =147, —oo<p<eo,
114. z) = ed,  —oop<en,
115. fz) = Inl z—al .
116. fiz) = In(1+| z[fll).
1+|z

117. A2 = arctg 1| -

[onomopd f(2) d)yHKumI yuyH 118—122-muconapaara
TEHIIMKTADHAHT YPHHJIN SKaHJIMIHHA NCOOTIAHT:
1 S(2)
18. 2(r@l) =317@| 7y -

19, 2 /@) = B @ @f, —mpen

120. £[Re /()] =3 /"(2).

121. 2(Im /()] = 5; /' (2).
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_lref

122. 2 [In(l+|f ) )] = L
(1+f (2)|")?

0707

k %

e 123. Arap u,(x, y)(k=1, 2, ..., n) TapMOHUK (hyHKLMsIAp
OyJ/ica, y Xojiaa yJIapHHHI YM3UKJIM KOMOUHALMACH

v(x,y) = A'Zl Crtt, (x,p)

XaM rapMOHHMK OVIMUIMHU UCOOTIIAHT.

124. Arap u(x, y) rapmonuk dbyukuus 6yica, i?(x, y) hyHK-
LMs XaM rapMOHMK G¥yaguMu?

125. l—apMO’HHK u(x, y) QYHKUMAHUHT UXTHEPHit k — Tap-
TMOIM XyCycHii XOCHJIATapH XaM TapMOHMK GYJIHLIMHHM HC-
OoTIaHT.

126. Arap rapmonuk u(x, y) byHKUMSHUHT apryMeHTIapy

YUYYH

aIMalITUPUILL Gaxapuica, y Xo/i1a aIMalITHPHMLILAH KeHUH
Xocu1 6Ynran GyHKLMAHHUHT XaM rapMOHMK GYJIMIIMHM MC-
GoTaaHr.

127. Arap u(x, y) rapMoHuK hyHKUMA 6¥Iica, y Xo/i1a KaH-
naun fynkumsnap yayHd flu) xaM rapMoHUK 6yiamn?

128. Arap flz) dbyukuus roiomopd 6yica, )iﬂz) |, argflz),
In|Az2)| (GyHKUIMAAED rapMOHUK 6Y1agumMu?

2 2
129. Yoy A = r}iz + % Jlariiac onepatopunu (p, ¢) KyT6

KOOpIMHaTajJap cMcTeMacuaa €3MHT.

130—137-mucomnapaa 6epuarad rapMoHHK (DyHKLIMAIAD-
ra KypcaTwiraH coxanapiaa Kyuima OyJraH rapMOHUK (hyHK-
L{MsLIApHU TOMUHT:

130. u(x, y) = x*—p*+x, E=C
131. u(x, ») = 757 E={0<|z| <e}.
132. b(x,.y) =xytl; E=C.
133. u(x, ) = 3 In(3+)?), E=C\ {y=0, 0=x<+oo}.
134. u(x, y) =Xy, E=C.
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135. u(x, y) = xX2—)*+xy, E=C.
136. u(x, y) = ycosyshx+xsinychx, b C.
137. u(p, ) = pocose+plnpsing, E=C.

Xakukuit €KM MaBxyM Kucmaaph 138—146-muconnapaaru
TeHrAMKIap épaamuaa 6epuaran rojomMopd SlD=u(x, y)+iv(xpy)
byukims Mapxkyamu? Masxya 6ynca, yHH TONWHIT

138. u(x, y) =x—)y*.
139. v(x, y) = 3xy—».
140. v(x, y) = 2xy+2x—1.

141. u(x, y) = ==

k] b e
Xt+y

142. v(x, y) = y— —>— -

R U

Vv

143. u(x, y) = xX*—y*+5x+y—

xl4y?’
2 ey Pyt
144. u(x, y) oy
- (T B
145. v(x, y) = 3tx°*—y 2 +y)

146. u(x, y) = €~ .

147 —152-Muconapiaru u, v €ku i, v (=1, 2) u(bny-
uuspiap E coxanma KyuimMa rapMoHHK q)ynmumsmap oyiica, y
xonma U, V dyHkuuanap xam FE coxana Kyluma rapMOHHK
(pyHrumsiap OYAMILHHA ncbOoTnaHT.

= = — ¥ aap).

147. U= au—bv, V= butav(a Bab y3fapmac‘

148. U= au tbu,, V= av,+bv, (aBab— y3rapmacjap).

149. U= uu,— vV, V=.u|v2+v|u2.

150. U=¢"cosy, V=e'siv.

7 O S
V=e" """ sin2uv.

2_y? i M
152. U= e‘“’cos”—g"—, V=esin - e

151. U= e“z”’2 cos2uy,

iiTali u, v ynkumsnap £ coxana, ¢, ¢ pyHKLM-
oty i yHKUHsUIap 6y1u6, x+iye E

™™ Fna étcuH. Y xoaa

153.
sutap Fcoxana KyiuMa rapMOHHMK ¢

ovaranaga u(x, y)+iv(x, y) HHHT KHIMa
Ucx, y)y=olu(x, y), v(x, 1)), VX, y=olu(x, y), v(x, I
69



byHKumsnap E coxaga KyuimMa rapMOHMK (pyHkumsinap 6yiau-
IUMHU UCBOTIAHT.

154. ®apas kunaitnuk, u, v dynkunsinap £ coxana Kyluma
rapMOHUK (dyHKUMANAp 6Y1ub, E COXaHUHT Xeu OMp HYKTU-
cujaa u Ba v (pyHKUMsUIap OMp BAKTAA HOJra ailaHMacuH. Y
xosaa

Ulx, y) = In[u¥(x, y)+3(x, p)]

dyHKUMAHHMHT E coxaga rapMOHMK (yHKUMUS SKaHJIMTMHH
UCOOTJIAHT.

155. Arap u, v, Ba u, v, nap E coxagaru UKKM XydT KyLIMa
rapMOHHMK (PyHKUMsIIAp éj‘mca,

Vy(x, ¥)—v,(x, y) = const

IKAHJAUTMHHU UCOOTIIAHT.

156—164-mucosnapaa 6epuaran KypuHULLIATH y3rapMac-
AaH (apkau rapMoHMK (yHKUMSIIAp MaBxyaMu? Masxyn
6yiica, yJlapHHM TOINMHT;

156. u=q¢(x).

157. u=@(ax+by) (a Ba b nap xakukuii coHap).

158. u=o (%), '

159. u=@(x y).
160. u=@p(x*+y?).

xt+y?

161. u=(p( P J

162. u=@(x*+y).
163. u=q(x+./x? + ¥ ).

164. u=p(x*—)?).

165—168-Mmuconnapaa Gepuirad YM3MKJIAPHUHT YCTHAA
yarapMac KMUMaTHH KaOyl KMAyBYM rapMOHMK (hyHKUMsIap-
HU TOTIMHI.

165. x=c

166. y=cx

167. x*+y*=¢

168. X2 +y*=cx :

169. Ywby Refl)=x*+6xy—3xy*—2y*, A0)=0 wapriapHu
KAHOATIAHTHPYBYKM rosoMopd Az) GpyHKUMSHHU TOIHHT.

170. ®apa3s kunaiiuk, fz), g(z)e o(£) 6yacun. Arap fz)=
=g(z)+c (¢ — XaKMKMH y3rapmac) OynaraHaarmHa A+ g(2)
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HUFMHAMHMHT F coxajla XakHKMH KHIiMaTJapHH KaOy1 KMJIH-
LIMHU UCOOTNAHT. g,

171. fz), g2)eo(E) Ba g(2)=0 6yncun. f)=cgx) (c —
MaHdMil 6yamarad y3rapmac) wapt OaxapuiaraHjaarmHa
f(z)-g(_z) KynaitMaHuHr £ coxana maHgpuit Oyamaran Kuii-

MaTJIapHH KaOy/l KMJIMIIMHK HCOOTJIAHT.
172. f2), g(z)eo(E) Ba g(2)#0 6yncun. Pakar fz) = cg(2)
(¢ — XaKMKMii ¥3rapmac) wapt faxapuiranaaruia f2)  g(z)

KVraiitTMaHMHT £ coxana XakMKHH KHIMaTIapHH Kadyn1 Kuin-
LUIMHKW UCOOTNAHT.

3-§. Xocuia MOIYJIH Ba apryMEHTHHHHI reOMeTPHK
MabHOCH. KoHdopM akcCIaHTHPHILIAD

(dapas KUNalIUK,
w=f2z)

byrkums 6upop E(EcC) coxana depuira OVICHH. YHH (Z)
TeKMCIMKHUHT HYKTaIapHHH (W) TEKMCIIMK HYKTajlapura akc-

Aantupuil ned Kapaimus (1 | -un3ma).

%1 Vi

S

11-un3ma

Altraitnuk, w=f(z) dyHkuus ze £ HyKTa,aafJ’(;]) (f'(z,)#0)
xocuara sra 6yicuH. Xocuna Tabpupuaat oitnananuo6, To-
naMu3:
|/ (2)-f () abjee [w=wo|
Z‘Zn|

k)

[f’(zu )l = lil'!l
=20

=

(w,=Az,))-
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Iz—q,| CTapianya KUYMK O¥iaraHma lz—;l Xamia lw—wﬂl
MMKJIOpJIap rponopuxoHan 6y1us, ]f’(zﬂ)} aca Wy nporiop-
UHOHAUIMKHWUHT KO3h(PULUEeHTUHU udonanaim:

Jwﬁqu=|f’(zﬂ)] ]z—a,]+0('z—a,l)

w=f(z) akciaHTupuI épzjamuna ]z—zﬂf=r aniaHa, yek-
CH3 KHYHMK MHUKA0pP of [z—zu ) obTHGOpTra OJIMHMaca,

[ w—w,|= lfz) | r

ailaHara akcjaHaam. Arap | f( )l<] O¥Vica, yHaa (z—z"[=r
aillaHa CUKWJIaaH, lf’(zo)|>1 %}"fnranna aca ailaHa 4yy3u-
naju.

Hemak, dyHKIMS XOCHIaCMHUHT MOIYIH w=f{z) aKkcnaH-
Tupuu_)ma «UY3UTULD KO3DOULIMEHTHHU Oounaupap skau (12-
4yHu3Ma).

12-yu3ma

OHIK w=£7) aKCIaHTUPHIL Z, HYKTafaH yTYBYM Y CHILIHK
YM3HKHU (W) TeKMcaukKaard I 4M3MKKa akciaaHTUpcHH (13-
yusMma).

Vi
‘ r ¥ w=£(z) T
Z
2o
h 0
=y
0 //
13-4yusma
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Yuib
y . W—Wn 7
lim ——~ = f"(g,)

=z 4T
MYHocabarnaH
lim arg(w—w,) = argf"(g,)+ ILT) arg(z—z,)
:—‘:0 I8

OVnuinm xenu6 yukamu. Arap
lim arg(w—w,) = B,

-7

lim arg(z—z) = o.
-'.’*’:.0

OViuuunm apTrbopra osicak, yHaa
B = otargf’(z,)

OVIULIMHK TONAMU3. o,
Jlemak, GyHKLMSI XOCUTaCHHUHT apryMeHTH w=f(z

JIAaHTHpMLIA Y YM3UKHHM KaHOai Oypyakka OypUILIHHK OMI-

AHWpap 3KaH.
Algap Z, HyKraziaH YTyBUM MKKM 7Y, Ba Y, 3TPH YU3HKIIAp

opacumaru 6ypuyak o 6ynca, w=Az2) aKkcJIaHTHpHUILAa Oy 4M-
3ukjapHuHr akcnapu I, Ba [, jap opacuaaru OGypuak XaM o ra

TeHr 6ynanu (14-ynu3ma).

Vi

14-yn3mMa.

B, =o, +arg f'(z),
{Bz =a, +arg f(z)

OynransuruaaH, 52'_[312 0L, —C!, IKaH/IHIH Keaub YMKAIH.
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Mapa3 Kunaiinnk, w=f(z) dbyukunsa E(E=C) coxana 6Ge-
puirad 6yaub, ze E 6¥1cun.

ld-rabpud . deap w=A2) akcaanmupuw

1) MAPRA3u 7, HyKmaoa 6ynean vekcus Kudux aiinananu yek -
CU3 KUYUK aunanaea YmKasuw xoccacuea,

2) <, HyKmadan ymyeuu xap Kandaii ukkuma uzuk opacu-
daeu Oypuarnune muxdopunu xam, Lynasuuwim Xasm cakaau
Xoccacuea sea Oyaca, w=f(z) akcaanmupu Z, HyKmada Ko-
hopm akcaanmupuw deé amanadu.

Arap Oy Tabpucbnaru 2-1apria OvprinLI OypUarnHUHT MUK -
IOpH y3rapmait, HyHaMIIK Kapama-kaplumcura yarapca, OyH-
Aait akenautupuil 11 myp konghopm axcaammupu neiimaanm.,

I5-Ttavpud. Aeap E(FcC) coxana aHMKJaHraH w=fz)
AKCJAHTHPULLI YUYVH

1) w=f(z) ¢ynuryus E coxada oup anpoxau gynxuus,

2) E coxanune xap 6up nyxmacuda Konpopm Oyaca, bepui-
ean akcaanmupuw E coxada xongopm arxcaanmupuw deé ama-
aadu.

Kondopm akcraHTupuLIap KyiiMaaru xoccajapra ara:

1”. Kondopm akcmaHTupuiira Teckapy 6yJIran akcJiaHTH-
pULLI XaMm KOH(MOPM akcaaHTUpULL Oynaiu.

2°. MkkuTa KOHGOPM AKCIAHTUPULIHUHT CYMEPITO3ULIMSI-
CH siHa KOH(hOPM akcaaHTUpuLlI 6Yianu.

19-Mmucoun. Yiudy w=z' pynkuusicu éprammuaa 6epuirad
AKCIAHTUPHUIIHU KOH(POPMIMIUKKA TEKIUUPHHT.

by ¢yHKLMs TeKUCAMKHUHT Gapya HyKTalapuaa roaomMopd
OViuO, YHUHT XocunacH w=3z’ KoopauHaTaiap 00LIMIaH Talll-
Kapyu dapya HyKTanapaa HoajaH dapkananp: w'#0. Jlemak, mx-

tnepuit 720 HyKTaga akenantupuil KoHdopmanp. z,=0 HYKTa-
Ja Oy akcaaHTHpUILL KOH(pOpM 3Mac: | z| =r aitaHa w|=s aii-

JlaHara yraau, JekuH v,:{y=0} TYFpu Yn3MK OniaH Y,z:{y = —ﬁ}
TYFPM UM3MKJIAP OpacHiarn Gypuak ¢ OYiaraHu xosga yiap-

HuHr akcnapu [:{y=0} Ba I,:{x=0} nap opacunaru 6ypyak 5‘

ra TeHraup. Jemak, akcnaHutupuiunmuns z=0 HyKTaza 6ypqai§
CAKJIAHMILM XOCCACHra 3ra IMac.

w =z’ akcnantupu E: {0 <argz < -33’5},
E,:{%_“< argz < 43—”} Ba 1_’:“3:{43—’r <argz <2n}
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coxaiapna oup sinpokny. IemMak, Oy aKCIaHTHPHLL L1y COXa-
Jlapaa KoHgopMaup.
VMyMaH onraHga, w=z' aKCIaHTHPMIL YYM KOOpAMHATa

Bowmmna Ba KeHrIMIH -2375 JaH Karra OyiMaraH UXTHEPUH

4
D={a<argz<a+23—“}, OSas—sﬁ,

4YeKcu3 cekropra KoH(popM 6ynamH.

MUCOJ BA MACAIIAIAP

®apa3 KWIaHIMK, Y—Z, HYKTaJlaH YHKYBYH arg(z—z,)=¢
Hyp 6ycuH. 173—187-Mucoapaark akCIaHTUPHLLLIAP YYYH
Z, HyKragaru uyswiniu kosdduuuentu R(¢) Ba Oypuauiul
Oypyaru o@) HU TOMHHT:

173. w= 72, =i
174' W= zza z0= 1.

175. w=2z+iZ, =

176. w=2, =—3%-
177. w=2, gL
178. w= 2, z=—3+4i,
179. w= 2, 2~ L I
180.w=z3, zu'_—'—-—z
181. w= 2, % 1L
182. w= 2, %= _—3+4r.
183. w= 7+2z, o L=

184. w = ie*(cos2yt+isin2y), %= 0. .
185. w= —iZ’, ==L
186. w= Tro» 2#0.

187. w= {—;% ; Z= —

188—194-muconnapaa 6epwirad w=/(z) axcnamnpugq:sg
HaTIOKACHIA TEKMCIMKHMHE KAHCH KHCMH CHKWIAIH, Ka¥

KHCMHM 2ca yy3unanu?

188. w= 2%
189. w= 72+2z.
190. w= %
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{3;' W= e;(cosy+ isiny).
- W= e*(cos2y+isi
103 w=z2—(4z ytisin2y).

194, w= 241
Zz

HlyHnais -
na 195y-—g?]g—l:d{:g)a;‘?;pg?ﬁammﬁn TOMHHTKH, LIy HyKTanap-
. = AKCJIaH ; U
Koo duumenty I ra Teur 6yncuy e S

195. w= 2
196. w= 2,
197. w= 227
198. w= %
199, w= ]Ii"—g-
- b
200. w= 252 ad—ber0, o0,

| 7 v
Comayggan HYKTanap TYIJIaMMHU TONMHIKH, 201—206-Mu-
g 6p lru aKCIaHTHPUULIADHUHT Uly HyKTajlapaaru Gypu-
ypuaru 0 ra tenr 6yicuH.

201. w= iz

202. w=—2,

203 w= 72z

204. w= é .

205. w= {*£.

206. w= 22 " 04 _pe=1, cx0.

637;1%3?{ Ba ';“a vy P::];’HJIP;{( 3{ QYHKUMSA Z, HYKTana ronomopd
) 3uKJIap Z . o
[arH WAPTIAp GaxapuiIcHH: p 2, HyKTalaH yTub6, Kyiiu

{Ref(z)=Ref(zn), ZeY;
Imf(z) = Imf(z,), zevy,.

Arap f'(z)#0 6¥ynca, y xonma
L s Y, Ba 7Y, YH3HKIADHUHT
HyKrajJa TYFPU Oypuak ocTuna KeCHILMIIMHY HCOOTIAMT. @
208.U(Dapas KHNaiuk, w=Az) GyHKUMs Z, HyKTana rojio-
Mop( GYJICHH B2 Z, HYKTaiaH YTYBYM CHJUIHK Y,, Y, YH3HUKJIAD
yuyH Ky#HHUIArd 1WapTiap 6akapuicHH: 2
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{lf(z)] = |f(z): Z€Y,;
argf(z) = argf(z,), Z €Y,

" Arap f’(z,)=0 6ynca, y Xonna vy, Ba Y, YM3UKJIap g, HyKraia
TYFpH Gypyak OCTHIQ KECHUIMUINHNA HCOOTIAHT.
209. Viuby w=2z aKCIaHTHPHIIHH KOH(pOPMIMKKA TeK-

IHPHHT.
210. Viuby w=(z—2,)? aKCIaHTUPHIIHH KOH(OPMITHKKA TeK-

UIMPUHT.
211. 9= z—ig (YHKUUSHHHT 7=c HyKTa/a KOHQOPM 3KaH-

JIMruHK UcOOTIIAHT.
212—220-mucomnaprary GyHKuusiapHu depuiran E co-

Xana KoH$opMIMKKa TEKINMPHHT!
212.fin =¢++, E={lzl<1}.

213. flx) = %f:%, ad—be=0; E={|z| <=}.
214. fip) = 22, F={3<|z+2[ <4, 0<arg(z+2)< o,

216. fiz) = eX(cosy+siny), E={|z| <4}.

217. fz) = eX(cosy+isiny), E={ z| <1},

218. /(z) = ex(cosy+isiny), E={| Re[(1+1)z] | <m}.
219. fiz) = 2, E={Imz>0}.

220. A7) = o+ 1, B={l=—il< 2 }

221. Viby f(z)=x+ecosyti(ytessiny) GYHKUMAHHHT
{Rez<0} spuM TeKUCIHKIA KOoH(OpPM IKAHIUTHHH ucOoTIaHT.

222. Alitaitiuk, Az) GyHKLUMs KaBapuK FcC coxana rojio-
Mop¢ 6yncuH. Arap HYHAAN XaKUKui y3rapMac o COHM MaB-
xyn 6y1ud, E coxana
Re{e“f’(2)}#0
6yica, y xonna flz) QyHKuus E coxana 6up ANpoKju Oyiu-
WMHM UCOOTIIAHT.

223. Yuiby f(z)=2"—3z QyHKUHAHHHAT

E = {(Rez)*>>1+(Imz), Rez>0}

coxaga KOH(pOpM 3KaHJIHTHHH ucbGoT/iaHr
224. fir)=a 7+ ... tazta, KYTXQIHHHT Japaxacy UKKHIaH
KaTTa OyniMaraHgarnia { Imz>0} spuM TEKHCIUKIA KoHpopM

6YIMLIM MyMKUHIUTHHH MCOOTIIAHT.
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225. flR)=2+az+b kynxan zﬂz—% HYKTaJaH yTyBYM OM-

popTa TYFpH YH3UKHUHT Oup ToMoHMna ETyBUM UXTHEPHI £

coxéuzla Koiicbclpm OV/IMLIMHN HCOOTAAHT.

o 6. A}?Tannux, a, b Ba z, — Oepuirai KOMILIEKC COHJIap

ﬂ);)c—”f;:Faz fzu{r{‘) ;uy}mau ?l'rll Ka'rr'a KHHMAaTHMHH TOTIMHIKH,

2)=2 HKUOHA {|z—z |[<R : :
S Z, } noupana kKoHdopm
227. 7= HyKTama rojio y
: Mopd Oyaran fz) dyHkuMs L

HyKTaJ1a KOHGOPM O¥1uIuM yuyH (by ’
M [2(12)—A==))] % 0

LIAPTHUHI GaXapUIMILK 3apyp Ba eTap/iM SKAHJWTHHH HC-

OoTnaHr.
228. ®apa3 KunaiinK, n=2 GyTyH COH Ba O — UXTHEPHIi

XaKMKHI1 COH OVICHH.
A2) = 7"+ nez

(GYHKUMSHUHT {Izﬂl <1} noupana KOH(GOPM SKAHIUIHHU HC-
OoTNaHT.

229. Yuby flz)=7+az dyukuus dakar Ima=0 6yaranaa-
ruHa {Imz>0} apum tekmcankaa KoHoOpM GYIHMIIMHN McOOT-
JIAHT,

Kyiunary TacnukiapHy MCOOTIAHT:
230. Ywoby fz7)=7* dyukunus E coxaga KoHdopM OVauLIM

YUyH ‘_E Ba —E(—E={—z: ze F}) coxanap yMyMHIH HyKrTara
ara OyJMac/iury 3apyp Ba eTapjauaup.

231. Yoy f(z)=%(z+%) yHkuust £ coxana KoH(popM

oynuiny yuyH £ Ba %(% = {i L E E}J coxanap yMyMHii HYK-

Tara 3ra OYJIMaciury 3apyp Ba eTapiuaup.

232. Yuiby flz)=e*(cosy+isiny) dynxuus £ coxaga KOH-
dopm 6ynuium yuyw £ Ba E+2ni (E+2ni={z+2ni, ze £E})
coxanap YMYMMH HyKTara ara OYJIMaciury 3apyp Ba eTapJiH-

IUP.

11606

BIIEMEHTAP ®YHKIITUAIAP BA VJIAP EPIAMHIA
BAJKAPUJIAIUTAH KOH®OPM AKCJIAHTHPHUIILIIAP

KoHdopM akclaHTHPHLI HazapHsCHa acocaH KyHuaaru

MKKH Macajla YpraHuiaau:
l-macana C KOMIUIEKC TeKHcauKaaru 6upop £ coxana

(EcC) w=f(z) akcnaHTHpULI OEpHJIraH XO/Iia COXaHMHT aK-

CUHHU, AbHH W(E) HHM TOIMIL.
2-macana. UkkuTa UXTHEPHH Ech, F=C, coxanap Ge-

punran xonga E coxaHu F coxara akCIaHTHPYBYH KOH(popM

W=f{z7) aKCJIAaHTUPULIHH TOIMHII.
By macajanapH¥ Xaj KWIMILZQ Kyiuaard TacaukiapiaH

(hoiinanaHunanu.
|-teopema (Puman meopemacu). Azap E ea F aap moc

paguwda KeHzaumupuiean KoMniexc mexKuciux C. xamoa C,
aapdan oaunzan éa wezapacu 2 ma Hykmadan xam Gyamazan

(xonmunyym 6yazan) bup Ooriamau coxaiap 6yaca, E coxanu
F coxaza xonghopm axcaanmupysHu w=f(z) Pynryus maexicyo.
2-TeopeMa (coxanumnz cagiaHui npunyunu). Azap fj_}%i

pynxuun E coxada zoaomopd 6yaub, f(z)#const byaca,
Gepuarad D coxaHM y3uaaH COLAA-

XaM coxa 0ymaau.
AManueéTaa KyrnmuH4a v

poK GyraH coxara, MacanaH OMpJIMK 10MPa CKH IOKOpH APHM

TeKMCIMKKA KOH(OPM aKCIaHTHPHLI MacalacHHU edHll Ta-

n1a6 KunaumHagu. by macanmanu xal KMIHIUA OHM3 KOMILIEKC

apryMeHTJIM 3JIeMEHTap dyHKLMsU1ap CUHOHHY, OMpPUHYH HaB-
GarTia yJapHMHT reOMETPHK XOCCalapHMHH, TaTOMK KHIMLI

yciy6aapuHU ypraHMIIMMH3 3apyp.
I-§. Ynsnkan GyHKIMSA

l-tabpud. Yoy
w=az+b (a, be C, az0)
KypuHuwoazu QyHKUUA HUSUKAU pyrKyuA (axcaanmupuut) 0e6

amanaol.
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Yusukim yHkums C. KOMIUIEKC TEKHCIUKHU C KoMrl-
JIEKC TCKUCIMKKA KOH(MOPM aKCIaHTHpanH. "
L{)na}imﬁ] DYHKUMSIHUHT XYCYCHI XOJINApUHU KapaiiMU3:
1°. AitTaitnuk,
w=z+b (be C)

Oyuicun. By dyukums napanien KYYUPULIHM aMaJlira OLIH-
paau.
2°. Altailiuk,
w=ze" (oeR)

oviicuH. By ¢dyHkums C. TekMCIMKaAard xap 6Mp z HYKTaHM
KoopauHara 6olun aTpoduaa coar CTpeaKacHra Teckapm iyHa-
/miuna o Oypuyakka GypMILIHM amMaira olLUpaiu.

MacanaH,

I

w:izz(cos%ﬂ' sing)-z=e

e

(dhyHkuus KoopauHara 6o1uu atpoduna 90°ra,
w=—z

acd 180° ra GypuiHM amaira olIMpanH.
3. AitTaittuk,
w=kz (k> 0)

oyncuH. By ¢yHKuMsi GepuiiraH cCoOXaHM YHra yxuialu coxara
yy3ub (k>1 ma) €km cukub (k<1 pma) akcnaHTHpanH.
YmMmyMmaH,
w=az+b (a, be )

Gynkuma €pramuaa akcaaHTUpvil C, TEKMCIHKIATH COXaHU
«qy3uLl», 6Gupop Oypuyakka Oypuil XxamMaa napajuien KydyupHIl-
HM amaiira owrpaau. AManuéraa 6y GyHKUMAHMHT LUy Xocca-
napuaaH gongataHuIaou.
l1-Mmucon. Yuynapu
A=3+2i, B=T7+2, C=5%+4i

HyKTanapaa 6ynaraH ABC yu6ypyakKHHHT YOy
w=iz+l

yu3uKIM QYHKUMS €épaaMuaard aKkCHHM TOMHHI.
Bepwiran YM3nkiu w= iz+1 ¢pyukuns ABC yubypuakHH

A B.C, yuyOypuakka akciantupanu. Bynaa AJ, B,, C, nHyKranap
moc pasuina A4, B, C nyKranapHuHr akcu Gynann:
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A=wA), B=wB), C=w(C).

PaBuianku,
w(A) = i(3+20)+1=—1+3i,
w(B) = i(7+2i)+1=—1+7i,
w(C) = i(5+4)+1=—3+5i.
JeMmak,
A=—1+3i, B=—I1+7i, C=—3+5i

UWlynnait ka6, w=iz+1 dynkuus yunapu 3+2i; 7+2{;
5+4i uykranapaa 6yaran ABC yudypyakHu yunapu —1+37;
—1+47i; —3+5i nykranapzna 6ynran 4 B,C, yudyp4akka akc-

naHTUpap 2kaH (15-uu3ma).
’31} .
i
® n @
all=r=ars
A
2i __-__,Amﬁ, B

15-yu3ma

2-mucon. (z) rekucaukaarn D= {ze C: |z—z|<r} non-
paum (w) Texucaukaara {we C: [w{<1} GupaMK moMpara akc-
JIAHTUPYBYH YM3UKIH (DYHKUMSHH TOMMHT.

Yoy

W=2—%

bYHKUMSAHHM Kapaitik. By ¢pyHkums ﬁepwlraHuD JI0
TeKMCIMKAA MapKa3Hd KoopauHaTa 6oiumnaa oyaraH
upara akcnantupanu (16-un3ma).

DHOH

vpaHH (w,)
|w,|<r mo-

W=lwl
r

byHKUMAHM KapaiiMu3. By QyHKuMA |w,|<r nonpanu GupAHK
nowpa [W<1 ra akcnantupaan (16-un3ma).
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\ \
o F- N N \\\\
16-4yu3ma
Wynnau kuaub,

YM3HKIM GYHKUMS (Z) Tekucaukaaru D 1ou i
. paHH (w) TeKHC-
nuxél)am {we C.ulwi<1} — OMpIMK n0oMpara akciaaHTHpaaH.
apas KUnannmk, w = f{z) byHkuus C TeKMCIuKaard 6m-
pop E coxana GepuaraH 6ViICHH.
2-tavpud. Aeap ae E nyxmada .

fla)=a
MeHeAUK 6qafcapmca, Y Xoa0a z=a Hykma w=f{z) axcianmiu-
PUWHUHE KY3Faimac HyKmacu detiuaadu.
w= aztb uu3uKIu akcraHTHpULL a =] GYaraHma MKKMTa

e B :]_f—a

KY3FaJIMac HyKTajapra 3ra.

Arap auzl Oynca, z=co 1y YM3MKIM AKCAAHTHPULIHUHT
Kappanu KY3FajiMac HyKTacu OyiaaM.

3-MuCcON. (Z) TeKMCIMKAArH z,=1+/ HYKTaHU Ky3Fa-
mMac KoNaupub, z,=2+i HyKTaHH 3ca w,=4—3i HyKTara yTKa-
3aAMraH YM3UKJIN aKCIAaHTUPUILIHU TOTMHT.

W3naHaETraH YM3HKJIM aKCAaHTUPHLLIHHU

w=az+b (1)

KYPUHMLLLA U31AAMU3.
MoaoMMKH, 2= 1+i Ky3rasimac nykra 6ViMIIM Kepak 2KaH,

yH/a
azyth = <y (2)

oy1aau.
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(1) xamna (2) MyHocaGatnapaaH
w—z,= a(z—g)
OVAnIIKM Keaud YMKaIH.
Z,f2+i HYKTa aKCIaHTHPHIL HATHXacHaa w,= 4—3i HyK-
Tara yruwuiaad goitganaHnud
W—2,=a(3,—%)
OVnuuiMHKM Tonamua. Jemak,
4—3i—(1+i) = a [2+i—(1+D)].

By tenrnukaan (a =3—434i) 6VIMIM Keanb YMKaIu.
[Hlyunait kMU0, W3M1aHAETraH aKCAAHTHPHLIL:

w= z,+a(z—z)=1+i+(3—4)x[z—(1+)]=(3—4)z—6+2i.
MHUCOJI BA MACAJIAJIAP

1. UxTHépuii coHaaru YM3HKJIH QYHKUHAIIAPDHUHT Cyrep-
MO3ULIMACH STHA YM3UKIH (PYHKUMS OYIUILMHK UCOOTIAHT.
2. UXTHEPHIT UN3HKIIM aKCITAHTUPHULL TYFPH YH3UKHH TYFPH
UM3MKKA, aiiJlaHaHy aiijlaHara akcJAaHTUPULIMHK UCOOTIAHT.
bepunran D coxaHuHr w=/f(2) YM3HUKIN QYHKUHs €pha-
MMIATH AKCUHH TOITMHI:
3. D={|=—1|<2}, w=1—2fz.
4. D={Rez<1}, w=(1+1)z+_].
5. D= {0<Rez<l}, w=2iz+1—i.
6. D={|d<1, 0<argz< £}, w=2iztl—i.
7/

. D={lz=1~i<2 ),  w=igtlbi

8. D={0<Rez<2, Jmz<0}, w=i—2z. '

9. D — yunapu A=1+i, B=5+i, C=1+3i, E=5+3i HyKTa-
napaa 6ynran ABCE TypTbypyak Ba w=2z—1+1

10. D:{%+%<l}, w=—iz+3.

11. D={(Rez)*+Jmz<1}, w=—ztl.

)= 14 -
12. D= {z—1|<2, |[+1]<2}, ¥ —jtj’ﬁl.
13. Yunapn 4=0, B=1, (=i nHyKrajuapaa oyaran Af.iC yu-
6ypuaknn yanapn A,=0, B=2, C =1+i nykranapna 6ynraf,
Gepuiran yubypuakka yxuanl A,Ex‘I C, yubypyaKka aKc/aHTH-
PYBUM UM3UKIN DYHKLUMSIHM TOTHHT.
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14. Yunapu A=3+2i, B=7+2i. C=5+4i HyKTajnapaa Oyirax
/j;BC yubypuakHu yuaapu A=0, B=—2i, C=1—i nykranapaa
OyiraH, Gepuaran yybypuakka yxiuai A, B,C, yubypuakka
AKCJIAHTUPYBYM (DYHKUMSHU TOTTMHT.

15. Vwby {|z—i<2} noupanu {lw—2|<4} nomnpara akciaaH-
TUPYBYM YUM3UKIU (PDYHKUMAHM TOMMHT.

16. Ywby {|z—z |<r} noupanu {lIw—w [<R} noupara akcnan-
TUPYBYM YM3HKIN (DYHKLMUSIHH TOMMHT.

17. Yoy ;‘=H__2i HYKTaHW Ky3FaiMac Koiaupuo, z,=i
HYKTdHW 3Ca w =—/ HyKTara yrka3zaamrad YM3MKJIM aKc/aH-
THUPHULLIHW TOMWUHT.

Kyiiunary akcaanTupuuiap yuyH Yekiu Ky3raaMac HYK-
Ta z, (arap y mMaBxyna 6yaca), 6ypuauiin 6ypyaru ¢ Ba 4YY3U-
M Ko3hduuMeHT K HM TONMMHT. AKCAaHTHPULIHK w—
Z,=M7—2,) KAHOHHMK KYPHUHMUIUTA KEATHPUHT.

. w=2z+1-3i

19. w=jz+4.

20. w=z+1-2i.

21. w— w=a(z—z,)

22. w=aztb (a# b).

23. IOKopu spUM TEKMCAMKHM Y3MHM Y3Ura akciaHTH-
PYBUM YH3HUKIKN (PYHKUMAHMHT YMYMHH KYPUHMUILMHM TO-
ITUHT. 5

24. IOKopM ApUM TEKHMCIMKHM KyiM SpUM TeKHMCIMKKA
AKCIAHTUPYBYM YM3HKIN DYHKUMSIHUHT YMYMHIE KYPUHHLIMHA
TOIMMHT.

25. HOKopM sipuM TCKMCAMKHHU VHT IPHM TEKMCJIMKKA aKC-
JAHTUPYBUM YU3UKIHM (PYHKUMSAHWUHT YMYMHUH KYPUHMIIHHM
TOMMHT.

26. YHr sipum TEKUCIMKHM V3UHHU Y3Mra akCaaHTHPYBYH
YU3UKIW QYHKHIHUSIHUHT YMYMUMR KYPUHMILHMHYW TOTTHHT.

27. {0<x<1} coxanHu («iiynak»Hu) Y3MHM Y3Ura akcjaH-
TUPYBYU YU3UKJIH (DYHKUUSAHUHT YMYMHH KYPHHHIUHMHU TO-
[UHT. .

28. Yiudy {—2<y<i} «jiynak»Hu Y3HMHU Y3HIra akcjaaHTHU-
PYBYM YM3MKIIH QYHKUHAHUHT YMYMHW KYPUHUILIMHHN TOTVHT.

29. y=x Ba y=x—1 TYFpMU yu3ukgap 6MIaH YyerapajiaHraH
«jiy1ak»HU Y3MHHM Y3Mra akcaaHTHPYBUM YM3HKJIN (DYyHKLMS -
HUHI YMYMHII KYPUHULIMHU TOMUHT.

Kyiinzaru Mucoslapaa depuirad TYFpU UM3HKIAp OMIaH
yerapajlaHraH «itynak»aapau {0<Rew<l} iyn1akKa akCJIaHTH-
pyBi Ba GePUIITaH WAPTHU KAHOATTAHTUPYBUH YN3HKIN w(z2)

(pyHKLMSIHA TOMHHT:
30. x=a, x=atbh;- wla)=0.
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(a=0).

31. x=a, x=at+b: w(a+$)=%+i, me(a+él+f)<L

32. y=kx, y=kxt+b, w(0)=0.

33, y=lavth, wy=kx+by w(ib,)=0.

34. Kyiinnarn {{zj<1} noupauu {jw—w,|<R} noupara axc-
JAHTHPYBYM LUYHAAN YH3HKAN DYHKLUMAHM TOMHHIKK, 1OH-
PaJlapHHHT MapKa3sjapu 6up-Oupura Moc KeJicHH Ba GMpHH-
Y¥ AOMPAHMHI TOPHM3OHTAT NUAMETPH HMKKHHUYM JOMpa
NAKHMKMIT YKHUHT Myc6aT iVHaauwM 6unad o 6ypuak xocu
KMJYBYHM JIMAMETPHUTa aKCIaHCHH.

2-§. Kacp yu3ukm pyHKuus

1. 3-trabpu . Ydy
= 8zth (a, b, c,de C)

W= —
! cz+d

KVpruHuiaary GyHKLMS Kacp-vu3ukai QyHKQus (kacp 4usuk-
au axcaanmupuur) 1e6 atananu. bynna

ad —bcz0

ne6 KapaiMu3, akc xonga o = g 6viuo, w dyHKuMs V3rap-

Macra ainaHaiu.
Kacp umsukiu GyHKUMS KCHralTUpWIraH (Z) KOMILIEKC
TeKHCAMKHW KeHraiTupuiaraH (w) KOMILIEKC TEKMCIMKKA

KOH(pOPM aKCIaHTHPaIH.
YMmyMaH, Xap KaHaal Kacp YM3MKJIHM aKCTaHTHpHLUI, YH-

L 45 :
3MKJIM aKCJIAaHTUPULI OulaH W = - KYPHHMLIAArH akcJIaHTH-
PULLIHH KeTMa-KeT Gaxapuaniimaan ubopar. XaKMKaTaH Xam,

¢ (0 necak,

6ynuob, yiudy

Gearunaliap épaamMmnia

a , be—ad
= = i 4 —2mma S ‘4}
w e + 2 2

OVAUILIMHN TONAMH3.
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4-mucoun. Yby

w=1
z

aKCIaHTUPUIL (Z) TEKHUCAMKIATH TYFPU YM3HKHM KM aiijia-
HaHW (W) TEKUCIMKIATH TYFPU YU3MKKA EKM aiiiaHara yTKa-
3ULLIMHU UCOOTJIAHT.
Mabnymku, R? Tekucaukiaa
A+ +2Bx+2Cy+D =0 (3)

TeHI1aMa (A=0 6ynraHaa) TYFpu YM3MKHU €ku (A =0, B+ C—
—AD>( 6ynranpa) aitiaHanu ugonanaiau.

SHau
2 2 =
xX“+y ' =z-2,
= ZHL
M=y
= o HE=E)
Y )
6ynuMHM 3bTH6GOpra oMb, (3) TeHIIaMaHu Kyiaaruua é3a-
MMU3: .
Az 7+ Ez+ EZz+ D=0 )

bynna E=B+Ci.

[yHpai Kunu6, (4) teHmiama (Z) TEKHCIMKAA TYFPH
YM3HK EKHM alJTAHAHMHT KOMIUIEKC apryMEHTIMK KYPUHHLIM -
nary ugoaacu 6ynaaM Ba akCMHYA.

(4) HUHT W-'»'% aKCJIAaHTHPULI €pAaMMia XOCH OyaraH

1

aKCHHM TOMMLI YYyH YHOATH Z YpHUTa ~; HU Kyamu3. Hatu-

Kana
+D=0,

Z |-

L .7
AW-!-E;-I-E
SIBHH
Dw-Ww+Ew+E -w+A=0 (5)

renrnama xocui 6ynanu. (4) xampa (5) myHocabaTjiapHu €o-
auirTpu6, (5) HUHT XaM (w) TeKucaukiaa TYFpH YHM3HK CKH
ajiiaHa OYJIMIIMHU TONaMu3.
2°. Kacp YM3MKJIM aKCJIaHTMPULLIAp KATOP Xoccajiapra ra.
[-xocca. Kacp yn3uknu akcJaHTHPHULIAPHUAT CYniepno-
sunMACH AHA KACp YHIHKIM AKCIAHTHPHII O0ynagu; Kacp 4M-
3K/ AKCJAAHTHPHIITA TECKAPH Gynran aKCIAHTHPHIT XaM Kacp

yu3HKJM 0ynanu.
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2-xocca. MXTuépuii Kacp YH3HKIH akcaantupum C. farm
aiJ1aHA €KH TYFPH YH3HKHH a‘. Jard aijiana ékd TYFPH YH-

3HKKA aKCJIAHTHPAIM.
by xoccanmn Kacp YM3MK/IN aKCAAHTHPHILHMHT doupasuii-
AUK xXoccacu neiinnani (TYFpM YHM3HK OAaTAa PAIHYCH YeKCH3-
ra TeHr OyaraH aitnaHa neb kKapanaam).
U3ox. Kacp unsukiu dyHkums EépaaMuaa aitiaHasu aii-
JlaHara €KM TYFPH UM3HKKA aKCIAHTHPULIMHN aHUKJIALl VUVH

VHHUHI Maxpa>XMHW HOJIra ajilaHTHUPpYBUM I = —% HYKTaHH

KapajiaéTraH aiijlaHara TEeruillid €KW TEerMLUIM 3MACIHMTHHH

TEKIIMPHULT KUDOAaUp.
MacanaH,

1
| |

|

W=

o~

akcnaHtupuil {z: | z | =1} aitnananu ainanara, {z:| z | =2} aii-
JIAHAHM 3Ca TYFPH YM3HKKA yTKa3alH.

Tekucnuknaru y TYFpH UM3MKKAa HHcOaTaH CHMMETPUK
HYKTajap TylIyHYacH VKYBUMIa 3JIEMEHTAp MaTeMaTHKaaaH
MabiyM. DHau Oy TYLIYHYaHHW ailslaHara HucbataH Tabpud-
JIAHIHK.,

4-tabvpud. Aeap z 6a * wykmanap yuu y={ze C:
| z—2,| =R} aiiarana maprasuda dyazan 6umma rypoa émud, yaap-
dan aiirana mapkasueava Oynean macogarap xynaummacu Y
aiilaHa palMyCHMHWHI KBaapaTura TeHr 0ysica, SbHH

arg(z) — 20) = are(z — 2)s
* 7
|z — 20l @ — 20l= R*

menzauKkaap ypunau 6yaca, z, 6éa z,* Hykmanap C komnaekc
mekucaukdaeu Y auaaHaza HucOamam cummempux Hyxmaanap
detiunaou. g
= i MEMPUK
Azap z, 6a z,* HyKkmaaap Y aiinanaza HUCOAmMaH cum D
HyKmaaap 6yaca, y xon0a
. e RE
4 - = (6)

4=

oynadu.
3-xocca. Xap KaHaaii Kacp YH3HKJIH AKCIAHTHPHII HATH-

sacuaa (7) TeKHCAHKIATH Y AHIAHA KM TYFPH YM3HKKA HHCOa-
TaH CHMMETDPHK OyJiraH z, Ba g, HyKTAJAPHHHT aKCH (w) Te-
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KHCJIMKAA Y AHIAHAHHHT aKCH Oyaram w(y) aiinana €k TYFpH
YH3HKKA l“mcﬁarau CHMMeTPHK Oyaran w, Ba w * HyKTajsapaaH
ubopar 0ynanu.
By xocca kacp YM3HKIM aKCIaHTUPUILAA CHMMEMPUKAUK-
HURZ CAKAGHUW XOCCACH JIEMHIANHN.
4-xocca. (7) Tekucaukaa Gepuaran xap Xuia 2> % 7, HYK-
TaJapHu (W) TeKHCIUKAA Oepriran xap xui W,, W,, W, HYKTa-
Jlapra aKCJAAHTHPYBYM Kacp YH3HKIH QYHKUMHA MaBXYH Ba y
ATOHAIMP.
By akcnantupuiu yuidy
Wiy Wa—Wy, 29 HB-0
WoMy  Wa=W T =5 &Y 7

MyHocabaTaaH TONMMWIaIH.
5-xocca. Yudy

w=e®Z2  J1a>( (8)

Kacp 4M3uKiaH (GyHKUHS OKOpH ApHM Tekucauk {Imz>0} mm
oupauk goupa {| w|<l} ra akcinanTupagu, OyHma © -MXTHEpPHI

XAKHKHH COH.
6-xocca. Ymby

w=eP L |g|<1. 9)

Kacp YM3MKIM (GyHKOMsA (Z) TeKHCIMKAArH OMpJIMK Aoupa
{|z| <1} B (W) TeKHCIMKAArH OMpIMK JOHpa {{w|<1} ra

AKCJAHTHPAAM, OyHAa 6 — MXTHEPHA XaKUKHA COH.
5-mucon. (z) rekucauknaru E={ze C:1 < | z| < 2} coxa

(xasixka)
= 2l

z+2
kacp YM3uKIM byHKums éapamuaa (w) TeKMCIMTHAArH KaH-
fgait coxara akcianaau?
By MUCONMHM UKKHU yCyJaa e4aMH3.
BUpHUHYHU ycCy.ABBaloO

_ z+l
W= "o

Hu z ra HUCOATaH evyaMu3s. Hatuxama on

— 1=2w
L= w-1

oynaiM.
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Yuna E={ze C:|<|z|<2} coxaHuHr (w) TEKHCIMKIArH
aKcH
F=wE)={weCil<|:=24 <2}
OVIMLIMHM TOTIAMHU3.

PaguiaHku,

1<)%’=>]w—l|<|l—2w|::>
= [+ iv =1 < |l - 2(u+iv)| = (u—-1 +v? <
<u-12+QvY =23 -2u+3*>0=>
= (=4 > [ =p-4f>4-

Wynunraex:

l—ﬁi<2=>[l—2wl<2fw—1]=>

= |1—2(u+fv) <2u+iv- 1” =

= Ju -1 + (@) < 4[(u —1 4] =

:>4u<3:>u<%=>Rew<%

Oynamu. lemak,
F= w(E):{weC:lw—Jj'>§, Rew<%}.

LIyngait ko, (2) TEKUCIHMKIArH E={ze C:1<|z|<2}coxa

o JTHL
T 742

byukums épramuna
F= w(E)={weC:|w-—%l>%, Rew<%}

coxara akcjlaHaau (17-yu3mMa). . B ;
MkKUHYM ycya. EcCOXaHMHT YerapacHy, . lzl=1.:

| z| =2 6ynraH MKKWTa aiylaHanaH ubopat. bepuiraH Kacp
YU3UKIH QYHKUHAHH YEKCH3ra alinaHTHpagMraH HYKTa Z,=
. 6ynmu6, 6y HyKTa UKKHHYH ajlinaHara Eerumminu%. L € }1;2]:
W(Z,)= o°. JlemMaK y, aiIaHaHWHT aKCH aijuiaHa 6ynuo0, Y, HU 1
ML YYyH 7, ra Te

aKCH TYFPH YM3HKIHP. Y, HUHI aKCHHU TOI
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17-un3ma

FHLUM yyTa Z, =1 Z,=—1, z;=i HykTanapuu Kapaii
: ! JIHK. -
TaJIJADHUHT aKCcHU i P SeSh K

wz)={ =2, w(zp) =0, w(z)=

i+] 2-i+2i
i+2i+] +

L B
5

1 (99Y

7
5
6me[6, Gly ydTa HyKTajgaH YTYBYM aWJIaHAHUHT TeHIJIAMACH
w —j‘ = 3 JHMP. Y, HUHT aKCHHU TOMMIL YYYH, VHra Teruiuiu

2=2i, z= —2i HyKTJIADHUHT AKCHHH TOMAMMU3:

N = 1520 _ 2+4i-0ivd _ Gudi _
w(2i) = 350 = g =g

=3 L. 9y = 1220 _ 2-4is2ivd _ 3§
gtigh Wdl) s o = S = 5L

by HykranapHu dupnawrtupypyn TYFpH uu3nK Rew = % JP.

Jemak, {1 <|z]<2} coxaumuur akcu ﬂw— %l > %, Rew < %}

SKaHJIMTMHHU KYPAMH3 (17-un3ma).
6-mucon. Yuby x=0 ynusukHuur

=]
¥ =

dKCJIaHTHUPUHILI épﬂaMHﬂal"H AKCHHH TOIIUHT.
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z,=1 nykra {x=0} TYFpH uu3HMKKa Teruuuu amac. lemax,

KapaJlaéTraH YM3HK W = ?[—_I' aKCJIaHTUpHLI €paaMMaa aiina-

Hara ytaagu. By aiinananu tonuwu yuyH x=0 TYFpH YM3HKaA
7~ 271, L
HyKTaJlapHH OJIaMH3. YJIapHUHT aKCH
w =w(z)=—==-1+14

Oynaau. (w) Tekucaukaa 6y w,, w,, w, HyKralapiaH yTyBYH
allaHaHWHT TEHIJIaMacH
w+v+autbv+c =0 (10)

6yncuH aeiiMk. By TeHriamazarn HOMawiayM a, b, ¢ JlapHH
TONMIU YYYH W,, W, Ba W; HyKTQJIADHHHT KOOPAMHATAIapHHH
(10) Tenrnamara kyamu3. Hatuxana
2 2
s 4 _l) lic= —a+b+2¢=0
( —2-) +(2] +a( 3 +b2+c 0, spuK 1—a+b+2¢=0,
140+a' 1+b-0+c=0, apuu 1—a+c=0,

(_ %) + (— i)2 + a(— -5—] + b(— %) +¢=0, gpuu 1—a—b+2¢=0

2
0yauo,
l-a+b+2c=0,
l-a+c¢c=0,
|=a—b+2c=/

cucTtemMa Xocui 6ynanu. by cucTeMaHHHT CHHMH
a=1, b=c=0
6vnann. demak, x=0 TYFpU YH3HKHUHT OepuaraH akCJlaHTH-

puil EpaaMHIAard akcu
T

AHHHU
{w € C:|w+%| = _2L}

aiiyjaHamaH ubopat SKaH.
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7-Mucon. KoMmrieke TeKHCauKaa 7 ,=1+iHyKra yuyH yiudy
f;;;, C:|z|= 1} aitnanara nuc6aran CIIMMCTpHK HVKTaHH TO-
ol P
W3nanaérran nykraun Z,* neHnuk. Yum tonuuiaa
2

G-z =R

q-4

hopmynanan doiinasanamus. 7,=0 xamua R=1 6yauwIMHU
9bTHOOpPra oiuo,

Z, = 1 = l —_ ' — 1 I
= ==L =141y
it < I+ 1-i 2 2
8-mucon. 0, I, = nykranapuu Moc pasuiuga i, e, 0

HyKTallapra akCJIaHTHPYBYM Kacp YM3MKJIM (PYHKUHAHH TO-
MHHT.

ABBajo 4p» &y Ty HYKTAJIADHU W), W,, W, HYKTajlapra akc-
JIAHTHUPYBYM Kacp YM3MKJIIN (bynxunmm e3n6 OJIAMIHK:

I8 B-Dn = YW W3-y
-9 L=y W—w;  W3-w

By TeHI/IMKAA 7, — =0, W, — o 1e6 TuMuTra yTCax,
=g _ w-w
-7 wi-w

MyHocabatra Kenamus. By Tenrauk épnamuna z,, z,, « HyKTa-
JapHA W, =, W, HYKTaJlapra akclaHTHPYBYM Kacp UYM3HKJIH
(hyHKUMSAHY aHHKIaiMuU3. [lemak, nanaHaétrad GyHKUMS

=0 _ w-i
z—1 0-i>
ABHH
W=y =
z-1 =1

9-muco. IOkopu sipum tekucauk MNM={ze C:Im z> 0}
nu 6upauk noupa U={we C:|w|< 1} ra wyHmai akcIaHTH-

PUHTKH,
w(@i) =0, argw’(i) = -%

OVJICHH.
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Kacp unsuiin GpyHKUMSHUHT 5° — xoccacura Kypa

1v:e’9--—f::_:, Ima>0

(l))/l'lKlJJ'lH HOKOPH APpHM TCKHMCJIMKHH 6!-1DJII‘IK JoHpara akc-

JJAHTHPpALH.

Bepuaran
w(i)=0
liapTaaH
0=¢®i y
I-—(I
SbHU a=i 0Yynuinn Kenud uukaau. Hatmxana
wis et

I+

Oynaau. Macananuur arg w'(i) = - ’2‘ waptiaaH Qoitnanannd

0 HY TONaMM3:

w'(z) = e®

, W@ =—e" -4,

el
(z+i)
arg(— e i—) =-Z

Arap
arg(ﬂ 010 Jj) = arg(-1) + arge™ + arg% =n+0+%= %

+6

OynnMHU pTHOOPra oJcaK, yHaa

I =t
g

. & Z—
6yn1b, @ = —2n(e® = 1) ra ora 6ynamus. [emak, W =73
naHaéTraH akcJaHTHpHULLI Oyianu.

MMUCOJ BA MACAJIAJIAP

5 o i 4 #
Kyituaary TyriaMIapHUHT W = - aKCIaHTHPHLI €piaMu

nari akCMHH TOITHHT!

35.x=10:
36.y=0.
37.argz=1%.
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38. -1<sx<], y=0. 59-x2+y2=\/5_

39. Jz[=1, 0<arg z <. 60. x2+)2+2y = .
40. z = cos#(cost +isin t), —%-:t(%—, 61.y=x.

qunnraﬂ D coxaHuHr Kacp YM3HKJIM W=f{7) akciaHTH-
PHII eppamMuaary akCMHHM TOIIMHY.
62. D ={d<1}, w=2L

I+

41. y =x+b — napaen TYFPHU YM3UKJIAD OMJIACH.

42. y = kx — TVFpu YHU3UKJIap OHJIacH.

43. z,# 0 HyKTagan yTyBumM TVFpU YM3HMKJIAP OMJIACH. /
4.y =x2 |

45. x’+y*=ax — aiinananap owacy. |

. 63_D={x>0,y>0}, w={_~.
46. x*+y? <cx (¢>0) — nowmpanap ounach. |

47. x*+y*<ex (¢<0) — nompanap ounac. 64. D={7>1} w= e
48. x*+y<cy (c>0) — Joupainap ouIacH. _
49. y>cx (¢>0) — spuM TeKMCAUKIIAp OWIACH. 65. D={Imz>1}, w= Z—;i
50 |zal< R— Aoupanap ounacH; Oy epiia @ — TaWMHJIAH-
raH HyKra, R>0 sca R<|a| TeHrcusnukum KaHOATNaHTHPYB- 66. D={0<R3z<1}, w=:L
Yy Y3rapmac. , %
51.|z—a| < R — nompanap ounacu; 6y epna a — bukcHup- 67. D= {0 <argz< E}, TN
JIaHTaH HYKTa, R 3ca R>| a }TeHrcusIMKHmn KaHoaTaaHTUPYB- 4 :
UM y3rapmac. : 68. D = {lz] <1, |z-1|< ﬁ}’ Lo %

52. Yuiby {| z| =1} aitnananuur w = 7] AKCIaHTHpHLI Ep-

= 2ig
AAaMUAATH AKCUHH TOIIMHT. 69. D={z-1[<2}, w= =

Yoy w= 22:_"— AKCIIaHTHPULLI KyHHAard 4YU3uKJapHUHT 70. D = {]z—- ll 2 2} z_+:12
. s >
Kalcu OMpHMHM TYFPH YM3MKKA Ba Kalcu OMpHMHM aifylaHara s R
AKCNAHTUPULIMHH YJIADHKHT aKCIApUHU TONMACHaH aHUKJIAHT. 71. D = {]z -1< } W=
| l )
53.fz+t|~2. | 72-D={RCZ<1}’W=z-‘i+i'
54. | z| =1.
55. x=—1. 73.D={Rez<1}, w:szZ!'
56. x—2)y=1. L
57. x—2y+1=0. ‘ 74 D= {Re 7< 1}’ e §+1I; ’
-1
A (A 2 75. D={ld<1, Imz>0}, w={=%,
Kyinnard YM3uKJIapHUHT .
b 76. D = {z e [- 2]}, W=
iz—
w= :
R 77_D={]z-i|>1, Imz>0}, w:%.
" 5 s =N
AKCJAHTUPHULI EplaMUIari akCUHUHT TYFPU YM3UK OYIMILN 78. D = {1 < lz[ = 2}, W= g
¥ MCOOTJIAHT Ba YIapHUHT TEHIJIAMACUHM TOMMHL. ' , gy
K Kypcatma. TYFpy un3nK MKKHMTa HYKTa €pAamMuia aHUK- 79.D={x>0, y>0}, w= I
faHMIIMIaH (poNIaNTaHUHT. 42
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80. D={d<1, Imz>0}, w= 2t

&

-1

81. D={0<argz<%}, w

82. D={0<x <1}, w=ZXl,
83. D={0<x<1}, w:—z‘—é.

z_

84. D = {1 <|7]< 2}, w= L,

e
o
85. D= {z: Rez > 0, lz— %' > %} COXaHHM

G = {w:O < Rew '<'1} HAynaKka akcnaHTHPYBYM Kacp YU3UK-

JIM (DYHKUMSHU TOITHHT.

Kommiekc Tekucnukna z,=1+i HyKra y4yH Kyi{uzard 4u-
BHI%Iélpl‘a 1({)ﬂ06aTaH CHMMETPHK OyJIraH HyKTaHH TOIMHT:

wx=A.

87.y=0.

88.|z|=2.

89. | z|=+2.

90.|z—1—i|=2.

Kyituparu I" yusuk yuyyH {|z|= 1} ainanara uucbaraH
CHMMMETPUK OyFaH YM3UKHU TOITHHT:

91. I'={x=1).
92. I'={y=2}.
93 I={z|=12],

94. I ={argz = a}.

95. Antraitnuk, I' — aitaHa €Ku TYFpM YU3MK 6yn1ub, P Ba
P* nykranap I ra HucbaraH CHMMeETpPHMK OViraH HykKranap
oyncuH. Y Xonpa uxruépuit M,, M,e I' HyKranap y4yH

[MP| _ |M,P|
|MP|

TEeHIJTMKHUHT YPUHIN OYIMIIMHHA HCOOTIaHT.

96. ®apa3 KWIAHIHK, 7, Ba Z, HYKTalap Y TYFPH YHU3MKKA
Huc6aTaH CHMMETPHK HyKranap OyIcuH. Y xon/a z, Ba 7, HyK-
Ta1apAaH YTYBYM MXTHEPHUH ailaHa Y TYFPM YM3MK G1iaH TYFpH
OypuyaK OCTHAA KECHIUHIUMHH UCOOTIaHT.

97. AlTaiUIMK, Z, Ba Z, HyKranap [ aiaHara HucbaTtaH
CMMMETPHK HYKTalap GYICHH. Y xonna z, Ba z, HyKranapaaH
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yTyBYM UXTHEPHI aitnana I aiinaHa 6unaH TyFpH Oypuyak oc-
THJA KECHLIUIIMHHA UCOOTNaHT.

98. z,, ,*, 2,, 3,* HyKranap GepuiraH 6yicuH. By HyKra-
Jlap yyyH UIyHAai WapTHM TOMMHIKH, arap iy waprt 6axa-
puica, wyHnad [ aliaHa €KH TYFPH YM3HMK TOMMJICHHKHM, Z,
Ba z * (k=1, 2) nykranap I uu3ukKka HucOaTaH CHMMETPHK
6yacHH. an

99, Apitaiuink, C DaH ONMHraH MXTHEPHIT OMp-OMpunaH
bapiin z,, z,, 7, HyKTa1ap Gepuiirad 6YJICHH. g, HYKTalaH yTyB-
uM Ba Z,, Z, HyKTanap I’ ra Huc6aTaH CHMMETPHK O¥/raH LIyH-
nait ssrona I'yu3MK (aiylaHa €K TYFPU YM3HK) MaBXyl SKaH-
JIMIr'MHA UCOOTIAHT.

Kyiinnary mapTjapHy KaHOATJIaHTHPYBYM Kacp-YM3UKIIH

W(7) aKCIaHTHPHILIHH TOIHHTI:

100. w(0)=4, w(l+)=2+2i, w(2)=0.
101. w(0)=0, w(1+0)=2+2i, w(2i)=4.
102. w(0)=0, W(1+i)=eo, w(20)=2i.
103. w()=2, w(eo)=1+i, w(—i)=0.
104. w()H=0, w(e)=1, W(—)=ee.
105. w()=—2, w(eo)=2I, w(—1)=2.
106. w(—1)=0, w(i)=2i, w(l+)=1—i.
107. w(—1)=i, w(i)=eo, w(l+nH=1.
108. w(—1)=i, w(e=)=1, w(i)=1+i.
109. w(—1)=co, W(oo)=1, w(i)=1.
110. w(—=1)=—0,  w(ee)=oo, w(i)=1.

111. Mxtuépuii Kacp YM3MKJIH aKCIAHTUPULIHWHT KaMuaa
OurTa (4ekIM €KM YEKCM3) KY3FajiMac HyKrara sra 3KanJju-
TMHH UCcOOTIaHT.

112. Y3rapmacaat ¢apkiu 6ynraH MXTHEPHUI Kacp YM3HKJIH
aKCTAHTUPHLIHWHT KyTH OMIaH MKKUTa (4eKJIM KM YeKCH3)
K¥3FaMac HyKrara ara Oyauiinn MyMKHHIHTMHHA MCcOOTNAHT.

113. Vikky | Ba i HyKTaTapHH Ky3raimac Koaaupysud, 0
HYKTaHM 3ca — 1 HyKTara akCJIaHTHPYBYM Kacp-1HM3HKIH

(hyHKUMSAHM TOMUHT. vt
114. % Ba 2 HyKTalapHH Ky3FalMaiauraH, 7 + 71 HYKTa-

HU 5Ca o Id AKCIAHTUPYBYM Kacp YHM3HKJIN (YHKIMAHH TO-

TUHT.
115. i HyKTa MKKH{ Kappajii Ky3raimMac HyKTacH OynraH Ba
] HyKTaHH oo ra aKCJIaHTHUPYBUHM Kacp-YHU3HKIH GYHKUMSAHH
TOTHHT. )

116. IOxopH Sp¥M TEKHCAMKHH Y3MHH y3HMra akCIaHTH-
pyBYUM Kacp-YM3UKJIM (QYHKUMAHHHT YMyMHil KYPUHUIIMHU

TOIMTHUHT.
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117. IOKOpH spUM TEKHUCIMKHM KyHM SIPUM TeKMCIMKKA
AKC/IAaHTUPYBYM Kacp-YM3UKJIN QYHKUMAHUHT YMYMMIi KVpH-
HUIIMHU TOMMHHT.

118. IOKOpH 5SIpUM TEKMCITMKHH VHT IPUM TEKMCIMKKA aKC-
JTAHTHPYBYHM KaCP-YM3UKIH QYHKUUSHUHT YMYMUI KYPUHU-
LUMHU TOMMHT.

119. Ywby {| z|<R} noupanu {Rew>0} VHI gpUM TeKHC-
JIMKKa aKCJIaHTUPYBYM Ba

WR)=0, wW(—R)=c, w0)=1

LiapTIapHH KAHOATIAHTUPYBYH W(Z) DyHKUHSIHU TONMUHT. By
axcnefa}mupum €paaMuia I0KOPHU ApUM JIoMpa Kaepra akcia-
HaaK:

120. Y6y {Imz>0} 1oKopu sspuM TeKUCTHKHM {| w—w,|<R}
Jioupara 1iyH1ai akCIaHTUPUHIKK, | HYKTa JOMPAHHHT Map-
Kasura YTCMH Ba aKC/IaHTHPYBYM (DYHKLMSI XOCHJIACMHMHT
ApryMeHTH [ HyKTajia HOJTa TCHT OYJICHH.

121. Yoy { z | < 1} 6upmik noupanu {Imw>0} 10KOpH sipum
TEKHMC/IMKKA 1UYHAil aKCIaHTUPMHIKYW, —I1, 1, i HykKranap
MOC paBuliia o, 0, I HyKrajapra yTCHUH.

122, Vuiby {| z 2| < 1} moupanu {| w—2i| < 2} noupara uyH-
Al aKCIaHTUPHUHTKH,

w(2) =1 Ba argw’ (2) =0

OVJICHH.

123. Y6y {Rez>0, Imz>0} ksanpanthu {| w |[<1} noupara
Kac})p—qmumn (yHkUMS €praMuaa akCIAHTHPUIL MYMKHH-
MU

D coxauu G coxara KOH(OPM aKCAAHTUPYBYM Ba KyHuaa-
I'M LWApTJapHH KAHOATJIIAHTUPYBYU W(Z) (PYHKLUMSIHH TOIMMHT.

124. D ={Imz >0}, G={|Wf<1}:
w(2i) =0, argw’(2i) = 0.

125. D ={Imz >0}, G={w|<1},
w(a+bi) = 0, argwi{a—+bi) =0 (b>0).

126. D ={Ilmz>0},  G={w=w,|<R},
w’ (1) = w,, w(i)>0.

177, D =122, G = {Rew> 0},
w(0) =1, argw/0) =% )

128. D ={z—4i[<2}, G={Imw> Rew},
w (4i) =—4, w(2i) = 0.

129. D ={Imz>0}, G = {Imw >0},
w(a) = b, argw(a) = o(Ima>0, Imb>0).
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KypcarMa. ABBaI MKKala SPUM TEKHMCIMKHHU OMPIHK
Joupara akCIaHTUPUO OJIMHT.

130. D ={Imz >0}, G = {Imw < 0},

w(a) = a, argw’(a) =—75 (Ima>0).
131. D={ z|<l1}, G={w|<1},
w(3)=o, arg w’ (3) =
132. D={|z|<1}, G={w|<1},
1v(-2’-)=0, arg w’ (5 =3.
133. D ={ z| <1}, G={w|<1},
w(0)=0, arg w'(0)=—7 .
134. D={z|<1}, G={w|<1},
w(a) = a, argw’(a) = o (| a [<1).
135. D={z|<R}, G={w|<R}
w(a) = ll) argw’(a) =o' (a|<R, | b|<R,).

136. D ={ z|<1}, G={w-1[<1},
w(0) = —5 ; w(l) =0.

‘137. {| z| <1} noupanu {Rew > 0} YHT sipHM TEKHCIIMKKA aKc-
JAHTHPYBYM LWIYHOAW Kacp-YH3UKIH w(z) QYHKUMSIHAHT YMYy-
MU KYPHHULLHMHY TOTTHMHIKH,

w(z,) =0, w(z,) =

wapmiap 6axapuicul. By epaa z;, g, HyKrajuap {| z| =1} aiina-
HaHMHT argg, < argg, TCHICU3TMKHH KaHOAT/IaHTHPYBYH Oepun-
raH HyKTaJlapu.

138. {| z| <R} noupanu ¥3MHMU y3ura aKCIAHTHPYBUH Ba
w(a)=0 (|a|<R) WwWapTHW KAHOATJIAHTHUPYBYH Kacp-1HU3UKIH
(DYHKUMAHUHT YMyMHH KYPHUHUILIMHA TOMWHT.

139. {| z| <R} noMpaHH ¥3MHM Y3Ura aKCAAHTHPYBUM Ba
w(a)=b (|a| <R |b|<R) WapTHX KAHOATIAHTUPYBYN Kacp-
YM3HKIN W(Z) QYHKIMSAHUHT YMYMHH KYPHHUIIUHA TOIHHT.

140. {| z| <R} moupaHM Y3WMHH Yy3ura akCiaHTHpYBYH Ba
w(+R)=+R wiapTaapHi KAHOATIaHTHPYBYH KAacp-HH3HKIIH w(z)
DYHKUHMAHUHT YMYMHUH KYPUHHLLIMHKA TOTIMHT.

141. {| z| <1} orpat# Y3UHHU Y3uTa LIYHIAH AKCAAHTUPHHT -
K1, Xakukuii ykaudr {y=0, 0 £ x < a} (a<1) xecmacu XaKMKHH
YKHMHT KoopauHaTta dowura HucbaraH CHMMETPHK GynaraH
Kecmacura akciaHcut. Xocwi OynradH KeCMaHWHT Y3YHJIUTH-

HU XMCODJIaHT.
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3-§. Japaxann dynknus
S-tabpud. Yoy
W=z (ne N, n>1)

Kypunuwdazu gynryusn dapascaru gynryun detiuradu. Hapazka-
M d)ynxu}'m OYTYH KOMIUIEKC TeKHCIUK C na ronomopd. by
hyHkuus Epramuia Oaxxapuiaguran aKCJIAHTUPUILL MXTHEPHI
ze C\{0} Hykrana koHpopm Oynanu: w’=nz"'xocuna C\{0}
Aa HOIaH (apKauamp.

_Arap z=re” w=peW AeHuIca, p=r", Y=nQ 3KaHJIMIHHH
K¥pamus. By Tenrnmknapnan w=z (byHKLMS aprymeHTH ¢ ra
TEHT 6¥nraH, 0 Hykraman yukysuu / HypHM, apryMeHTH nQ ra
TeHr O6yiraH / Hypra AKCJIAHTUPUILKUHM KYpamMu3. (18-unama).

ll. @ , \ @

[8-yn3ma.

Arapaa 6u3 (z) TekMCIMruaa opacuiaru Oypuaru 2,—1’tﬂa1~1
o
KHYHK OYJIraH MKKWTA Hyp OwuiaH uyerapasaHran D coxaHM
Kapacak (19-uusma), w=z" pyHKUMSIHU Gy coxana oup sir-
POKJIM 3KAHJIMTHHH KYVpaMH3.
Macanan, w=z" Gpynxkumns

2k 2k+)n ]
AT k=0, 1, ..., n—1

T<argz<

COXaJIAPHUHT Xap Oupuaa Gup sampoknu, nemak, KoHdopm
O6y1ub, YIapHUHT Xap OMPUHU (W) TEKMCAUTMIAATH C\R* co-
xara akcaantupaau (20-yusma).

KymnamaH, w=z' dyakuusicu 0<argz< % coxanm Imw>0

IOKOpH SIPUM TEKHMCIMKKa KOH(MOPM aKCIaHTUPAIH.
100
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.

dapaxand  QYHKUMS épnamMuaa  (7)  TEKHCIMKOArud
E ={ze C: argz =7}} TYIUTAMHMHT (W) TEKHCIMKAArd akCMHH

TOIMHT.
bepunran E TYruiaMHK

E={zeC:argz=§}={¢p=—f, O<r<oo}

ned
w(E):{WEC:w=3[T", 0<p<eo

—
1l
——
=
m
a
o
o3
=
]
Al';.;‘
—_——

OVIMIIMHM TOIaMM3.
l11-mucon. Ywody

w=27
napaxkanu yHKuMs €paamuaa (z) TeKHCIMKIATH
E ={ze C:lz<1, %<argz<—ff}

COXaHMHI (W) TEKMCIUKIArd aKCUHU TONMHT.
Bepunran E coxaHu

E={Osr<1, %-<(pr<§}
neo, '
w(E)={05p<1, %(\V<ﬂ:}={W€CZIWI<L

OvnumumuHy Tomammu3 (21-unsma).
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e
e ¥o
E/ ‘| W(E)\
e AN\ -
21-un3ma,

12-Mmucoun. (3) TEKUCIHKIATH
E:{zeC:0<argz<%}

CEKTOPHU (w
(W) Tekucnuknaru {we C| w|<1} Gupnmk noupara

LIyHaai akcna 7
i HTUDUHTKH, Z, = ¢' ¥ nykra w =0 nykrara, 2,=0
YyKra sca w,=1 HykTara yrcun. ' -

bepunran E =
=1zeC; z ()
: { O<argz< %} CeKTOpHM 1=7' PyHK-
A epiammia {fe C:Ime >0} 10Kopy spuM TEKMCIMKKA aKC-
r e I 7 ilq
aHTHpamMu3. YHaa 7, = e ¥ HyKTa f,=z,*=i HyKrara, 2,=0 HyKTa

aca 1,=0 nHykrara yraaun. Cynrpa {te C:Im¢ >0} 10KopH 5IpUM
TEKMCIIMKHU {we C| w| <1} Gupnuk poupara yH/aan aKcJIaH-
TUPAWIMKKHM, ! =i HYKTa w,=0 ra yTcuH (22-4ymn3ma).

22-yiPamMa.

PapiiaHkH, OyHIaH aKCIaHTHPHLUHHHT yMYMHH KYpHHHLUIH
102

w=g> =t
1+
Oynain (2-§ ra). £,=0 HYKTaHUHT w,=1 HyKTara aKcJaHWLIH-
nait oitnananmno,
= EIH 0-=i _ _eiﬂ
0-+i

sabHH, e ®=—1 OVINLIHHHA TOMTaMH3. Hemax,

eyl = =i
W i==1) 1+ r+i
Ovitain. Arap t=7' SKaHWHHW IBTHOOPTa OJICAK, yHAa
4

=i
W=—"3—
i
oynud, v N3naHaéTraH akcJaHTupuil oynanu.
AManéraa w=¢' pyHKuusacHIaH Bypuariu coxanaptu V3U-
1aH coMIapOK, coxajiapra aKkes anTupuinaa QoinanaHuIam.

MUCOI BA MACAJTAJAP

Kyitiaary TynaamjIapHuar w=z® aKCIaHTHpKIL EpaaMi-
Iary aKCWUHM! TOIMMHI!

142. Rez=a, (a>0).

143. Imz=a, (a>0).

144. argz=0, (0 <o s ).

145. | ¢|=r, 3 <ABI< x,
146. Imz > 0.
147. Rez > 0.

148. 1r<argz<52£-

15 el
149. | 7l< 1, 5—f—<arg¢<-§_

150. Imz<—1.
151. Rez> 1.
152, | zl=2y Qs argz< 5.

153. | 2> % Rez > 0.
Kyiinnard E TynnaMHHHT fepuiirat aKcNAHTUpHLI €paa-

MILIArH aKCHHH TOMUHT:
~ — f Zl < aqes = .E
154. £ = IHE 1, argg =73

5!
w=2JI-

e —
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155. £={|d>1, agz=1}, w=7"

lﬂiE=“d=2,%<a@z<%};v=f,

157. E={|argzi< 3 ZE[O,[]}, w=z"

I158. D={z|<1, Imz> 0 ApuM noupauu  G= {Imw > 0}
;?KOPH APUM TCKHCIMKKA WYHIAH aKCAAHTHPMHIKH, HATU-
caja
w(=1)=0, w(0)= I, w(l)=c

wapmiap 6axapuicuH.,

159. D={ z| >1, Imz > 0} coxanu G= {Imw > 0} 1okop# sipum
TEKMCIMKKA KOHPOPM aKCHaHTHPYBYM (PYHKUMSAHU TOMMHT.

D={|z| <1, Imz> 0} apum aoupanu G={Imw > 0} sapum
TEKMCINKKA KOHPOPM aKCIaHTUPYBUM Ba KyHunaru wapriap-
HU KAHOATIAHTHPYBYM W(Z) DYHKUMAHU TOITMHT:

160. w(l)=—1, w(=1)=1, w(0)=co.

161. w(%) =i, arg w(é) =3,

] D={| z| <1, Imz> 0} sipum aovpanu G={|w|<l} noupara
KOH(OPM aKCIaHTHPYBUM Ba KyHumaru lapTIapHU KAaHOAT-

JAHTAPYBYE: w(Z) (DYHKUMSHM TONMMHT:
162. wi{l}=1, w(—1)=—1, w(0)=—i.
163 i} ¢ of i
JETA N r”,':)f = 3, Elrg W (%) — %

fﬁ}"“f{‘af‘li‘i-ﬁ coxanapuu {Imw > 0} 10kopu sipuM TeKMCIIHK-
Ka KOHEGPM aKCITAHTUPYBYH W(Z) (DYHKLIMSHH TOTIMHT:

164. [z|<I1, |z—i|>1.
165. | z|>1, |z—i]<l.

sy, 166. [2]>2, 2=y [< 3.
¥ 167. 23-yn3mana tacBupiaH-
y2-1 1 rad coxaHu {Imw> 0} okopu
_}' SIpUM TEKHMCIMKKA KOH(OPM aKc-
J NMaHTUpyBUYH W(Z) QYHKUHSIHH

-7 TOTMHHI.

168. 24-yu3mana TacBUpJIAH-
raH coxaunu {Imw > 0} wkopu
SIPUM TEKHUCJIMKKA KOH(DOPM aKc-
JIAHTUPYBYU W(Z) DYHKLUMSIHU
23-unama. TOITHUHT.
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24-ynu3ma.

169. {| z| <1} nonpanu {w g (—oo, — %]} coxara koHdopm

AKCIaHTHPYBYM Ba
w(0)=0, w’(0)>0

WapriapHu KaHoaTNaHTUPYBYM. W(Z) (DYHKLMSAHU TOIMHT.

170. {I‘drg < %} GypuakHu {|w|<l} noupara koHbopm
dKCIaHTHPYBYM Ba

w(l)=0, argw’(l)=n=

WapriapH KaHOATAAHTHPYBYH W(Z) DYHKLMSHH TOIMHI.

4-§. KykoBckuii GyHKIHACH

6-Trabpud. Vuby
w=t(z+d 1

Dyrrcyus XKykoeckuii gpynkyuscu deb amanaou.
By ¢yuxuma z=0 Ba z=e HyKTajlapiaH TallIKapu OyTyH

El:I[C“”Kﬂa ZOﬂO.MOpgb d)yHKuI’lHﬂl"lp-
<

KykoBckuii (DYHKUMSACHHMHI Xocujacu W =3

6Ynune, {+1; —1} HykKranapaaH tawkapuaa w’ =0 Dup.
W= Zlf(z*%) dbynxkuus épaamuaa akcaantupuw {+1; —1}
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HyKTanapaaH Talwkapuaa (=0, ;= HYKTaJ1apjia XaM) KOH-
bopmaup.

(11) dpynkuns 6Gupop E coxana (EcC) 6up sinpokin e
K y4yH Oy coxa yiuby

Zrg =1

MYHOCA0ATHH KaHOATIAHTHPYBYH Z, Ba z, HyKTrajapra sra
OyiMaciauru 3apyp Ba eTapJn.

C 1a Gupsnk novpa U={ze C: | z|<1} uu onaiiimk. XKykosc-

KUK DYyHKUMSICH
W= %(Z + i_)

Oy nmoupana Gup SMpoKaH Ba VHHU (w) Tekucaukaaru [—1, 1]
KECMAHWHT TalKAPHCHIa aKCIaHTHPaIH.

Xymam myHunraex, Kykosekuii (hbyHKLMSICH OUPIUK TOM-
PaHuHT Tawkapuen U*={ze C:| z|>1} uu [—1, 1] cerMeHTHMHT
Talkapucura Kongopm akcaaHtupanm (25- YM3Ma).

ﬁ //% [f .“w“

z i

U*“-_ﬂ_l_-—/

25-uyu3ma.

Arap KykoBckuii pyHKUMsICH
W = %-(Z + %)

na
Z=re", w=utiy
nenuaca, yHaa
i = L[ o L -fm)
U+iv=; (re it

%(I‘—F%)COS@,
Vmwé—(r—%)sin(p (12)
106

6y11o,

OVnanu. (12) man (11) akclaHTUPHIL YYyH Kyiuaarunap Ke-
MO unkKanu:

1) (z) rekucnuknaru {ze C:|z|=r, r>1} aitnana (w) Te-
Kucnuknaru dokycnapu (—1, 0) Ba (1, 0) HyKTanapna, apum

VK1apu
- 4rt) 1= 3

OViaraH a/Mrcra akcjiaHaiaH.
2) (7) rekmcauknaru {ze C:|z|=r, r<l} aiinana (w) Te-
Kucauknaru ¢oxkycnapu (—1, 0) Ba (1,0) Hykrasapaa sipum

YKapu
=43 0=4(4-1)

OVnran snamncra akcjaaHauu.
3) (7) tekucauknaru {ze C:arg z=0} Hyp (W) TEKHCIMK-

daru {we C:arg w=0} Hypra, {zeC:argz=n} HYyp
We C': arg w=n} Hypra akclaHamIu.

4) () TEKMCAMKIArd {zeCargz= %} Xamaa

{we Ciargz = 3%} nypnapuusar xap 6upH (w) TeKHCIMKIAH
X} Hypnap

{we C: u =0} TYFpPM YM3MKKA AKCIAHAOM.
5) (z) TeKUCIAHMKOAru

{zeCargz—q), 00, =%, =™, (p¢3“}

Hyp (w) TeKMCaMKOaru ywoy
2 2

et . T |

cos® @ sin® @

rUrepGoJaHUHT MOC «1LIOXYaCHIra» aKcjaaHaau (26-un3sma).

£ @ : ) 8 @’
w=z(Z*F) !
[
> !
g\\ 1 -1 0 t 1 /a
N \
N
~ \\
\\ ~
~ W(E) bt
~
26-y13ma
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13-mucon. Kykosckuii hynkumsicu épraMuaa

1={zeC:|z[= s

EMHUHI aKCMHHW TOTIMHT.
PaBluanku,

r’={zeC:|zl=I, —}<argz<

(12) MyHocabarnapra kypa

1 1

u=7(r+7)coscp= cos @,

<argz <

V=%(r—%)sincp:0

oynamu.

Arap F < ¢ < IE Gynranma -

v=0}=

9bTHOOpra oJicak,

W) ={-Z<u<L,

3KaHMHU TomaMu3 (27-yu3ama).

27N @
(4 A Y w
‘/ \‘ e
A 2
‘\'Irfl}o {% !
N
=L
27-un3aMa

14-m i c 0 1. ZKyKoBcKMii PyHKUMACH

-4

gpaamuaa

!:{zeC:argz=

HYpHHMHT AKCHUHY TOIMHI.

108

)

3r
4

}

)

p={r=1 %

2

< COSP < % OYNTUILIHHHU

(_

2, )

®

ABBaio / HM Kylinaaruya €3ub onamus:
I={o=2£, 0< 7 <ol
CVHr . _
w=utiv (z=rev)
ne6, (12) myHocabariapgal TOMaMM3:

u=%(r+%)cos¢=%(r+%)cosﬂ—“=—2—f(r+lr).
3

= r-sing = r-Han = 5 (-3}

: : enrnamacu w()= & -v* =1,
Paguianku, 0y YH3MKHHHI T 3

<0} runepbona Oynaruaup (28-uyn3ma).

28-un3ma

15-M 1 ¢ 0.J1. KyKOBCKHi1 PYHKLHACH épaamua () TeKHC-

JMKaaru s
E ={zeC:0<|z|<1, 0<argz<;}
COXAHMHI AKCHHH TOITMHI.

Bepwiran £ cOXaHWHT Yerapach l,, I, Ba [; Yn3MKIapAaH
Tamkui Tonrad: dF = [vhvh. bynna

l, ={z=r-e"‘p eC:9=0, 0<r<1},

fz={Z=r.ef(P .:—:CIOS(;)S%-, rzl},
109



!3={z=r-ef‘f’ eC:q):%, OSrsl},

AKykosckuit pyHKuMsicH épaamuaa 0y YM3HKJIApHUHT aK-
cunu Tonamus. bynna (12) dopmynanapaan doijaraHaM13:

w(l,) = {w: u+iv c—:C:uzl(r+%)cosqa, V= %(r—%)sincp}:

={u

w(lz)z{w: u+rive Ciu= %(r+%]cos<p, v=%(r— [)sin(p}z

%(r+-;:), v =0 0<r<l}:{1<u<m, v=0}=1,

r

~
+
2o
(]
o
w
S
<
1
B |
=L
|
‘-—
S—
2}
=
S
[
I

Arap w(E)=F neiiunca, ynna oF = Ivlvl; 6ynanu. Jemak,

w(E)=F={u3—v3>%, u>0, v<0}

Gynanun (29-4u3ma).

Sl
P>
—
m
S~ ™

29-yu3Ma
110

16-mucon. Yiubdy

<

3
=+l

w =

aKcaanTUpuil épramuaa () TeKHUCAUKIaru yuoy
E={zeC:|z|<l}

COXaHHUHT (J’lOl-lp'dilI'll'll') (w) TeKHCIHKAArn akCHHHW TOIMWUHT.

Assasio Gepuiran W = 77 hyHKUMSIHM

I - | 0
KVpuHuiuga é3ud onamus. Arap Wi = %(4 ax ;) neiunica, ynaa

1
) = ——
L 2\"]

OVnann.
MabiyMku, W, = %(Z+%) dbynkuns (PKykoBckuit hyHK-
LUKnscy) Gupauk noupa
E=ize C:| 2|1}

Hu [—1, 1] KeCMaHUHT TalIKApUCHIa aKCIAHTHPAIK.
Kacp 4M3HKIH
W=

I
2w

byukuus [0, 1] kecMaHu [% +°°) nypra, [—1, 0] kecMaHu

3ca (— o] — %] Hypra akcnantipaau. lemak, depuirat coxa-

HUHI akCcH

w(E) = {weCwe (== 3]z + ol

OvVnanu (30-uusma).
I



ln,,nlm

H””l
M fece

“lﬁ”w NH“-%

30-uu3ma

©
”“JH””““H.

—

Al e

MHUCOJI BA MACAJIAJIAP

KykoBckuit byHKUMACHMHM Kyiinaaru coxanapaa 6up san-

POKJIMKKA TEKILIUPUHT:

171.] z]>2.
172. | z|<2.

173.]z|<2, O < arg
174. Imz > 0.
175. Imz < 0.

176. Rez > 0.
177. Rez < 0.

178. 0<argz<%.

179. Imz > (Rez)2
180. Imz < (Rez)?.

Kykosckuit yHKUMSICH EpaaMuia Kyiugaru Tyriamiap-

HHUHT daKCHHHKW TOIHHI:

181. |4=1.
182.|z|=2.

183. argz=%.
184. | z|>2.

185. |z|<~£—.

186. %<argz<%“—
187. § <argz< ¢

3n
T <5~

, z¢[0,6].
112

188. | z|<1, z¢ [0,1].
189. Imz >0, ze{lzl=l, O<argz< &, 34—"<argz<1t}.
i

190. 7<1, Imz<0, ze[-i, -4]

191. |f<1, O<argz<Z.

192. |7< 1, +§;"£ <argz< +l‘§‘—_
193. Imz>0.
194. Imz<0.

(195)] z|<1, Imz>0.
196. | z|<1, Imz<0.
197.] z|>1, Imz<0.
198. | z|>1, Imz>0.
199. 1<| z|<R, Imz>0.
200. R<| z[<1, Imz>0.
201. lR <7< R, Imz>0, Rez>0.

202. %—a<argz<%+a(0<a<%).

203. {| z|<1, z& [a, 1]}, (0<a<l) coxauuHr 2KyKoBCKHMI1

(byHKUMsACH éparaMKuIari akCHHU TOMUHT.
204. {| z|<1, ze [a, 1]}, (—1<a<0) coxannHr XKyKOBCKHH

yHkuusicu épraMmuaarn akCUMHH TOTTHHT.
205. {[ z—ih> 1+ hl} COXAHUHT W = %(Z + iz) XKykoBckuii

dyHKUMSICH €pAaMMIard akcu ywiapu w==* 1 HyKrajlapia
GysiraH Ba w=ih HyKTagaH YTyBUM aiilaHaHMHT €iM Oyitnua
KMpKMIraH (w) TeKUCIUTH OYIMLIMHN MCOOTIAHT.

206. JKykosckuit dyHkuMscuaan goiinanannd 31-unsma-
Jla TacBMpiaHraH coxaHu f{| w|<1} Gupauk aoupara KOHHOPM
aKcaaHTUpyBuUM w(z) QYHKUHSIHH TOTIMHI.

207. 32-uM3Maza TacBMpnaHraH coxaHu {| w|<1} Gupauk
noupara KoH(hopM aKCIaHTHPYBYH W(Z) PYHKLUMAHM TOMIHT.

208. {| z|<1, Imz >0} sipum noupanu {| w|<1} xoupara KOH-
¢hopm akcJaHTHPYBYH Ba

w(f] =0, arg w(%) =0

lApTAapHU KAHOATIAHTUPYBYM W(Z) (DYHKUMUSHH TOMMHI.

8§—952 113



T
i .
AN
A
\ \
0 veidigE
-1 2= FA
=1 0 1
31-un3ma
A 32-un3ma.

209. D={| z|<I, Imz >0} sipum moupanunr
W=

+1

AKCIaHTUpHUIL €paamuaary akcu w(D) HM TOMMHT.
210. D = {0 <argz< T’f} OypUYaKHUHT

L1 1
(#+5)

aKCAaHTUPUIL Epaamuaaru akeu w(D) HM TONMHT.

W=

9 |—

5-§. ¢ Gpynknusicu. TpuronomeTpuk hynkumusiap

1°. MabayMKu n —eef1a

{(1+;—§)"} Gi=1, 2, 5.0..0 xe R

KeTMa-KETJIMKHUHT JIMMUTH € *ra TeHT.
Komruieke Tekucnuk C na uxtuépmii z HM oaud, Kyituaaru

{(u,—f)"} E=10208.0 .0

KETMa-KCTIMKHW KapanMH3, # —ee 1a Oy KETMa-KETJIMKHHUHT
JIMMHTH MaB)KYﬂuﬁy.ﬂaﬂ.H Ba Oy NUMHUTra Zz KOMIUICKC COHHM
yuyH €° HUHT KMUMAaTH JIedunanu:

G lim(l +’3’)" (ze C).

Arap z=xtiy necak
ei=e*(cosy +isin y) (13)
TeHMIMK Vpunau (K. 1-606, 4-§, 117-mucon).
114

Kypcatkuunm w=e* HyHKLUHSHMHT acOCHH XOccalapuHH

KEJTHpaMU3;
1) et pynryus C komnaexc mexucauxoa oaoMopgh 6a yHunHe

xocuaacu
(e:)’ — e:
oyaadu.
2) e gynryus yHyH
AT L o008 (el 2e0)

6ynadu. .
3) e gynkuus Oaepuii 6yaub, ynume acocuti 0agpu 2mi
oyaadu:

t?z+2:ru' —at .

4) vzeC yuyn (&)= 0 6yaub, w=e* @ynkyus époamudazu

axcaanmupuw C mexucauxHune xap oup HYKmacuoa KoH@opm

akcaanmupuud 6yaaou.
(13) TeHIIMKKa Kypa, | e |=¢%, arg ez=y. [leMaK, w=¢* hyHK-

s (7) TCKUCAMKAATH {X=X,} TYFpPH YM3UKHH |w|= e ai-

naHara, {y=y,} TYFpH YH3UKHN 3Ca {arg w=y } Hypra akciaH-
THpanu. w=e* (QYHKLUA H={yn<lmz<yn+2ng coxanga oup an-
poku oynanu. Kymiaman, w=e* (yHKUHUS yLIOy

17K={2fcn<lmz<2(k+l)n}, k= 0,£1,+2,...

COXaJlapHMHI Xap OGUpHHM (W) TEeKHCIHMKIArK C\R* ra KoH-
(hopm akcianTupaau (33-un3ma). XyALu LIyHra yxiiau w=e:

i)
‘ ®

(l:'\"R*I “llmmln,

o e
i

Ju I H

33-yu3ma
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ALY Ph

hyHKLMS {0<Imz<m} coXaHH IOKOPH APUM TEKHUCIHKKA aKC-

JaHTHpaIH.
17-m u con. KypcaTKuiin

w=e:

dynkumnsiuar 2= 1£ 57 xamna z=kni (k= 0.£1,+2,...) HYK-

Tasapaary KMimarJapMHHu TOMUHT.
(13) dopmynanaH (oitnanaHud Tonamms:

N £ s :

=2 =pg 2= ) 4 isinf+ E)| = e(+i) = +i

w(l t7 1) =g e-e e[cos(i 2) -Hsm(i 2)] = e(&i) = tie
w(kni) = "™ = cos km + i sin k= cos km = (~1)"

(k=0,£1£2,...)

18-M u c 0.41. KypcaTKH4IH
w=e
dyHkums T, TEKUCTHKAATH
D={zeC:0< Rez<l, O0< Imz<§}

TYFpHU TYPTOYpUaKIH COXaHH C, TEKHCIIMKIArH KaH/ai coxa-

ra akcJaHTMpaau?

z=x+iy xamaa w=pe" ne6 onaiitnuk. Yuaa D coxana

ef<p<e, O<cy<d

Gynaau. LlyrapHn spTHOOpra oMb TONamMmu3:
w(D):{w:peh" ceCil<p<ie, 0<\|;<%}

D xamapa w(D) coxaiap 34-yy3Maja TacBUpJAaHraH.
19-muco. Yoy
w=e?
puil €pramuiaa C, TekuCIMKIATH

aKCaHTH
D:{zeC:Rcz::-O, -n < Imz < n}

r C, TEKMC/IMKIArd aKCHHH TOMHHT.

COXaHM - APUM iYIaKHUH _
=p-e¥ aeiuiaca, yHaa

PapiuaHku, z=x+tiy, w
D ={(x, y)e R*: x>0, —n<y<m}
116

T .

butd (] 2
zZ 1+ ‘N=£z w(b)/
D /"“'_‘—'-\ i
e
0 1 0 L 8¢

34-un3ma

0ynuod, Oy coxana
p>1, —ny<n
OVnanm. emak,
w(D) = {w=pei“’ eCip>l, -n<w<n}=
={weClw>1, we (-, -1]k
By w(D) coxa - [—e, —1] Hyp 6¥iiMya KUpKWIraH
{weClw>1}
NOMPAaHMHT TAalUKapUCUHU udonanaian (35-umsma).
‘ ®

i . §
@:g
/—b-

i

35-uu3Ma

20-mucon. C teku y K1
! CIMKAA MaBXyM VKKa rapajuie

2 b}
onuHrad Ba H keHrnukka sra OyiaraH e

117




D ={ze C:0<Rez< H}

coxaHu (iiynakuu) C_TeKUCAMKIAru yuby
{we C:|wl<1}
OMpJIMK g0oupara KOHGOPM aKCIaHTHPHHT.
By macananu 6up neurta AKCJIAHTHPHILJIAPDHU KETMa-KeT

Daxapuil OMIaH Xajl KUlaMHu3:
1) 6epunran D coxaHu

If‘ .
W =e‘z=1iz

aKCJAHTHUPULL EpaMuiaa
D,={we C:0<Imw<H)}

coxara akcjlaHTHMpaMm3,

2) by D, coxanu

W, = % W,
aKCJAHTHPMII €paaMuaa
= D,={ w,e C:0<Imw,<m}

coxara akCcJIaHTHpaMH3,

3) D, coxaHu Kyimjgaru

W
= 2
w,=e

aKCJTAaHTUPMIL épramuia
D,={we CImw,>0}

coxara (IOKOpHM SIpUM TEKMCJIWKKA) aKCAaHTUPaMM3.
4) D, coxanu

T owa

KA4cp YM3UKJIM aKCIaHTUPUILL EplaMHuia
D,={w,e C|| w|<1}

coxara — OMpJMK Joupara akciaHTHpamu3. Jlemak, u3jiaHa-
8TraH akKCJaHTHPULIHHK KyHuaardia
L
8 'W'3—fl il ew'z"_i a4 gHrZ_f

T owyHi %24 L

3 e" s +i EH’Z-H'
6yMIIMHYA Tonamu3 (36-unsmMa).
118

36-un3ma

21-muco. Ydy
D ={ze C: —n<Imz<m, € [a, o)}

coxaHm ([a, +ee) Hyp G¥iiMua KMPKWIraH itynakHm ae R)
IOKOPM SIPUM TEKHCJIMKKA KOH()OPM aKCJIaHTHPHHT.

Bepunaran D coxaHu OJIAMH

w, = e

dyukumst épaammaa (—eo, 0] Ba [e, +eo) Hyprap OyitMya Ke-
cuirad (w,) TEKMCIMKKA aKCIaHTHPAMH3:

b= {wl eCw € (—oo,O]U[e”,m)}.

Cynrpa D, coxaHu
wl—ea

W, =
2 W,

akciaHTHpuil épaamuaa [0, +ee) Hyp Oyiinuya KecuiraH (w,)
TCKHMCJAMKKA aKCJTAaHTHPaMH3:

b= {w2 e C:w, €0, +oa)}

Huxosit, xocui 6ysiran D, coxaHH yuioy
W=qWy, V=1 =1i
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aKCIaHTUPHLL €paaMuaa (w) TEKUCIMKHUHT IOKOPH SIpUM
KMCMHIa akCIaHTHpamu3 (YW2 — dbyHkums Kyiuna, 6-§ na

KEJTUPUIAAH).
Haruxaga,

Ol L= EFE N R oy

oynaau. emak,

w=vl-e?%, J-1=i

aKc/IaHTUpHLL 6epuirad D coOXaHM IOKOPH SPUM TEKMUCIHKKA
aKCJIAHTUPAIN.

2°. (13) Tenrnukna x=0 gecak,
e¥ =cosy +isin y,
=Ccosy—isiny

TeHrJIMKIIapra sra 6ynubd, 6yHnaH

cosy =€ sin p = s (15)

udonanapHu onamus. (15) dopmynanap UXTHEPHH XaKHUKHUH
COH YYYH ypunau 0ynu0, ynapaaH ou3s
W = CO0SZ, w =sing

dhyHKUMANapHUM aHMKIauia GoijanaHUuIIMMU3 MyMKHH.
7-Tabpud. Z KOMHaeKC apeymMeHm YHyH MpUSOHOMEempUK
pyHKyuAAaGp Kyliudazuia anukaanaou:

_ €% SR
cosz=£%— sinz=45—,
sin iz _g~l2
- < _ _€ e (]6)

B cosz T etre )’

_ cosz _ i(e%+e™)
ClfZ === "5
Sm z e-—e

TpuroHoMeTpUK (YHKLHMSIAPHUHT aCOCHI XOCCAIApHHH

KEJTUpaMM3:
1) cosz Ba sinz dyukuusiap C KOMIUIEKC TEKUCIHKIA 'O~

somopd Ba yJIapHUHT XOCHJIasapy
120

(cosz)’ = —sing
B (sinz)’ = cosz
Oynaam.
2) tgz dhyHKUMS

{zeC:z¢%+k1t; k=0, £ #2,....}

TVriamaa, ctgz GyHKUMs 3ca
fz e Cages km; vie=10, =1, =2}

TVnnamaa rojomopd 6ynaam.
3) sinz, ctgz, tgz ToK dyHKUMSANAD, cosz 3ca KydhT PyHK-
Lus 6ynamu.
4) TpuroHoMeTpuK (pyHKUMsNap JaBpul 6ynul, cosz Ba
Sinz HUHT gaBpH 27 ra, tgz Ba Ctgz HUHT JaBPH T ra TEHTAMP.
5) Xakukuit ¥3rapyBUMJIM TPUIOHOMETPUK GyHKLUUAIAD
opacuaary MyHocabataapHu udonanioByu opMynaiap KoM-
njekc yarapyBuMAM OVaraH xosiaa xam YpuHIM 6ynanu.
6) Ywby
cosiz =chg, ising = —shg;
cosz = chiz, sinz = —ishiz

MyHocabaTnap ypuHAH, OyHaa

chz = —"Z’;—e-:, shz = ":"2"’7: (17)

Onarna (17) dyHKUMANAD 2unepioAUK GYHKYUALAP NEHHTIANH.
7) TpuroHoMeTpuK (yHKUHsIap épaamuaa Gakapuiaim-

ran akcnaHTMpuuuiap Oup Heuta (MabiyM) akCIaHTHPHLL-

JIapHUHT KOMIIO3MLIMACH HaTHXacuaaH ubopar 6yranu.

MacanaH, _
w =sing

dhyHkums épnamuna GaxkapuiaauraH aKkCaaHTHPHILL
. W, = ]
W, =iz, wy=e’l, Wy =W,
AKCJIAHTHUPHLLIAP KOMIIO3MLIMsICHAAH nbopar 6yranu:

w=sinz=%[w_; +t)

LlyHuHroex,
w =18z
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byHKumMs Epaamuna Gakapwiaanuran akcaaHTHpHLLIAP YLIGY
w; =2iz, w; =e"
AKCJIAHTUPHIILIAD KOMIO3HLIMSCHIAH UGOpaT GV1aam:

. Wy =1
w= I =—] —=——
[g‘\- ! Wz‘}'i .

22-mucon. Yuby
sin‘ztcosiz = | (ze O

TEHINTMKHHUHT YPUHAM OYAUIIMHN UCOOT/IAHT.

MabiaymMkH,
i = [,ﬁ.'_t,—l.'_ et _ ,f:+,_,_
SINZ =*—5;—, cosz= £ 2‘
VHia
%
TR Yia

Sin- =| £ = ——_I_( a2 2 "'“-)

Z ( > ) i€ +e7°%),

6yub, Oy TEHINIMKIApHU XaaMa-xal Kyllicak,

sinz+cos’z=1+1=1
i g
OViiau.
23-mucon. Uxtnépnii (ze C) KOMIJIEKC COH Y4yH yLIOy
e"=cosz+isinz (18)

Ditnep (popMylacMHU UCOOTIAHT.
TpuUroHoMeTpUK (PYHKUMSUTAPHUHT Tabpudura Kypa

ei—e

= et g i BT
COSZ= g SULI=——5;
oyaub, Oy TeHIIMKJIApAaH
o g 4 (AN 2 S L 7 4
(,05.3+151115:"+2‘ + £ = B

3KaHU KeJaMbd YMKAIH. _
24-mucon. Uxtuépmii g, € C, z,€ CyuyH

cos(z, + Z,) = €OSZ, - COSZ, —sin g, -Sin g,
sin(z, + 2,) = sin z, - cos 7, +€0s 7, - SiN g

TeHITMKJIApHUHT YPUHIIH OVIMILIMHA KYPCATUHT.
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Dunep popmyaackaan doiizanaHkG, Tonammus:
Cos(zl T z; ) + fsil](zl + ZZ) = el(Z]'i"Zz)-

PaBuiaHku,
e:‘(z,+z;) = er’z, e

Ana Ditnep hopMysacura Kypa

el = cosg +ising, e =cosz, +ising

Oynann. Hatmxana
cos(zl+z2)+fSin(z]+z2)=(cosz1+isinz,)'(cosz1+isinz2)=(19)
=(cosz]-cosz;sinz,-sinz2)+i(sinzl-cosz2+coszl-smg)
TEHIJIMKKA KeJlaMMu3. By TeHIIMKAa z, HH —¢, T4, g, HH —Z, Ia

anMalTHpu6, cosz GYHKUMSHUHT XydT, sinz (QYHKUHSHUHT
TOK 2KaHJMITMHW 2bTHOOpra oaud, TOMaMH3:

cos(z,+z,)—isin(z, +7,)= { (20)
(cosz,"cosz,—sIng, sSIng, 5-—r(smzl -c0sz,+c0sz,'sinz,)
(19) xamma (20) TeHIIMKIApHU Xamiab Kyllcak,
cos(z,+3,)=c0sz,€0sZ,~Sing, sing,,

(19) tenraukuan(20) TeHrMMKHM Xaanab aiupcak,
sin(z, +2,)=sing, cosz,+cosz, sing,

3KAHM KeJIMO YUKaaH.
25-Mmucon. Yoy

W = CO0S8Z

(yHKLMSHUHT KOMIUIEKC Tekueauk € na yerapajiaHMaratin-

IMHU KYpCaTHHI.
MabJiyMKH, |

1z =iz
cosiz ==

By TeHrMKaa z=iy ne6 onamus. Yuaa
: UiV) y p=ili¥) =¥ ye¥
cos(iy) = &5 = £

Oynanu. PaBLlaHKH,
lim ———‘-’_yz‘”e” = +oo
y—rtoe
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By aca w=cosz dynkuusaHunr C ja yerapajaHMaraHjauri-
HU OMJIAMpPAIH. COS(! 1) = ch%, Sin(r %) = ish 5
26-Mmucon. Yoy ” 2 )
. . Oynuob,
a) cosZ; ©6) shi; B) ctgt Al
’ s bl .‘L_cos(lz)_ . 1
ctg(1 2) = —Sm(i%) = —jcth 3
ovnanu. Jemak,
) =—cthl,

KOMTIIJIEKC COHJIADHMHT XaKMKHI XaMa MaBXyM KMCMJIapHHH
Re ctg(%) =0, Im ctg(é

TOTMHI.
a) XOJHM KapailMu3. z=x-+iy ned, TonaMms:
€08z = cos(x+iy)=cosx -cos(iy)—sinx sin(iy).
6-xoccara Kypa 27-mucon. by
cos(iy) = chy, sin(iy) = ishy W =sing
OyMIIKMHKM 3bTHOOPra OJICaK, dbyHkuus épnamMuna GakapujJaguraH akcIaHTHPUIL-(Z) Te-
cos(x+iy) = cosx -chy—isinx-shy KHCHE AT
oynanu. By TeHrmuMKIaH _ Bi= {z cC-Z<Rez<3, Imz> O}
{ Re cos (x+iy) = cosx ‘chy, ]
Im cos (x+iy) =—sinx -shy (21) COXaHU (sIpuM #yakHu)(w) TEKMCIMKIAru KaHaai coxara
: aKclaHTHpaau?
_ Bepuiaran w=sinz ¢yHKuMs €paamuna GaxapuiaauraH
aKcJaHTUpUII 6U3ra MabiayM OyiraH
=2

oynuM Keand ynkanu. PaBluaHkH,
GE - .
cosi g COS(O+£ 4). 3
w, =iz, w,=e’, Wy =—
L peiiniica, yHIa j
AKCIAHTUPUILIIAD KOMIO3ULMsicuaH ubopar 6yimo,
—sinz=4 ol
w=sinz= 2(W3+w3)

(21) myHocabarnapaa x=0, y =y

f K — .chZ =chZ®
Recos:z—coso ch4 ch4,
Oynanu. BunobapuH, Oy akCIaHTHUPUILIADHH KETMa-KET ba-
Kapull HaTwkacuaa w=sinz yuyH w(D) Tomuianu:
1) D coxa w,=iz akCIAaHTHPHII HaTHXacHaa
—L<Imw < %}

lmcosi%=~sin0-sh%:0
D, ={w, e C:Rew, <0, -7

OVJIMIUMHYU TOMaMHU3.

6) XOJIHM Kapaniuk
shz = —isin(i7)
TeHraukaaH ¢oinanaHud TonaMus: coxara §Tamm.
shi = —isin(i - i) = —isin(—1) = sin1+/ 2) D, coxa w, = oMl aKCTAHTUPULL HATIXACHIA
ASMEE, 1 D, ={w2 e C:lwy|<1, —F <agw, <-2’£}
Re shi =0, Im shi = sinl.
- SIPUM Joupara yTaiH.
B) XOJIHM KapanMm3. P p )
cos(iz) = chgz, sin(ig) = ishz
124 ;
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3) D, coxa w; = ;I-Wz aKCJIAHTHUPHULUI HaTHXacHOa
D, = {w3 e C:lwy|< ], m<argw; < 21:}

coxara yramu.
4) D, coxa w =sinz = %[H@ + ;};J aKCJIAaHTUPHII HATHXa-
cuna
w(D) = {we C: Tmw>0)

coxara yTaou.
Hemak, w=sinz akcaaHTHUpHIU (Z) TEKHUCIHMKIATH

D:{zeC:-—%«: Rez<121, Imz>0}

coXaHu (w) TeKMCIUKIaru
w(D) = {we C:Imw>0}

coxara akcjaHTUpap 3KaH (37-4yu3ma).

® @, @

/V_J.‘—._,\ m i/‘\:\"'L"‘

— D —4 ﬁ; {0

)

=
=
i

nle)

o s e
@l % L ©

w(D)

T 1 !|||]|||r

37-yu3ma

MHCOJ BA MACAJIAJIAP

Kyitugard KOMIUIEKC COHJIapPHMHT MOZAYJIM Ba apryMeHTH-
HM TOITHHT.
211. e, 212. &7
213. &Y, 214. e37%,
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€ (hyHKUMACHHMHT KYHHIArH HYKTalapaard KHitMaTIapuHu
TOIMHT.

215. z=2mi. 217. z=%. 219.z=%.
216. z=ni. 218. z=-3L.

220. & dynkuuscH dakat XakMKuii KMiiMaTaapHU Kabyn
Kijaanurad 6apya z HyKTaaap TYIUIaMMHM TOINMHT.

221. ¢ ¢yHkumscH ¢akart cod MaBXyM KHIMaTIapHHu Kabyi
KWiaauraH 6apya z HyKTanap TYIJIaMMHW TOIIMHI.

Kyiinnary TynjaamaapHUHT w=e® aKCJIaHTHPHLI €paaMH-
Iaru akCMHM TOMUHT:

222. Rez=1. 229. Imz=C.
E\ng:.i Imz= % 230. Im=k Rez+b.

224. Rez=—1. (231 —n<Imz<0.
225. Imz = - %" 232, —n<Imz<m.
226. Imz=Rez—1. 233.— %< Imz<Z.

227. Imz=Rez. 234. 0<Imz<2mn, Rez>0.
228. Rez=C. 235. o<Imz<P (0<o<P<2n).

236. y=x Ba y=x+2n TYFPH YHU3UKJIAP OpacHUAaru mynax.

237. {Rez<0, 0<Imz<o<2r} - apuM Hynax.

238. {Rez>0, 0<Imz<o<2n} - sipuM itynak.

239. {x<Rez<B, y<Imz<8} (8—y<2m) - TYFpH Oypuakiiu
TYpTOypuaK.

240. D = {RE z>0, 0<Imz< %} COXaHHMHT w=e? aKcJlaH-

THpULL épaaMuaary akCMHH TOIMHI. _
241. D={z0<Rez<w, Imz>0} coxaHMHT w=e" aKCITaHTHPHIL

épraMuaary akCMHHW TOTIMHT.

Kyiingaru Muconapaa alTHIrad YM3maiapaa TacBUMpJiaH-
ran coxasnapHu {Imw>0} I0KOpH SIPUM TEKHUCIHKKa KOHPOPM
aKciaaHTUpyBuYM GupopTa w(z) GYHKUMSIHM TOTMHT.

242, 38-umn3ma.

243. 39-yu3mMa.

244. 40-yusma. ¥u
245. y=x Ba y=x-+b TYFPH YHM3HUKJIapN OpaCHIaru HyJaKkHH

I0KOpH SIPUM TEKUCITHKKA KOH(OPM aKCIaHTHPHHT.
246. {| z | =2} Ba {| z—1| =1} aiinaHanap 6uian yerapajiaH-

raH 1OWpaBMil OHYAHM IOKOPH SPMM TEKMCIMKKa KOH(OpM
AKCJIAHTUPUHT.
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38-un3ma. 39-yu3mMa.
‘P
4
2i
0 —
40-yn3ma.

247. {| z =2} Ba {| z—3| =1} aitnananap 6unaH yerapajiaHraH
COXaHU I0KOPH SPUM TEKMCIIMKKA KOH()OPM aKCIaHTHPHUHT.

248. {| z |>1, Imz<1} coxanu {| w| <1} noupara KoHdpopM
AKCJAHTHPYBYH Ba

w(=3i) = =5, ‘arg w(=3i) = §

LapTaapiyu KAaHOATIaHTUPYBYM w(Z) DYHKUMAHHM TOTIHHT.
249. {| z |>1, Imz<1} coxanu {Imw >0} IOKOpU SIpUM T€-
KMCJIMKKA KOH(MOPM aKCIaHTHPYBUM Ba YOy

w(=3i)=1+1i, argw'(=3i)=mn
[IAPTIAPHU KAHOATIAHTHPYBYM W(Z) DYHKLMAHM TOMMHI.

* %k ok

TpuroHoMeTpuK (YHKUMTAPHUHT TabpudrapuaaH ¢oii-
faaHMb KyiMaard TeHIJIMKIapHU UCOOTIaHT:
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250. ch?z—sh’z=1.
251. ch(z]+z2)=chzl-chzz+shz,-shzz.

252. cos z, +cos 7, = 2cos A2 - cos 4z,

253. sh(z + %) = ichz. 260. cos(iz)=chz.

261. ch(iz)=cosz.

262. tg(iz)=ithz.
263. th(iz)=itgz.
264. ctg(iz)=—icthz.
265. cth(iz)=—ictgz.

254. ch(z s "T’) = ishz.

255. sh(z+mi)=—shz.

256. ch(z+mi)=—chz.

257. th(z+mi)=thz.

258. ch(z+2ni)=chz.

259. sin(iz)=ishz.

Ky#inaari KOMIUIEKC apryMEHTIIH (hyHKUMsIIAPHH XaKMKHH
APryMeHT/IH TPUTOHOMETPHUK Ba runepboanK QyHKUUsIAP
épnammaa MdosaiaHr xamiaa dbepuira (HYHKUHUSAJAPHUHT MO-
Jy/UTAapUHH TOIHWHT:

266. sinz. 269. shz.
267. cosz. 270. chz
268. tgz. 271. thz.

Kyiingaru KOMIUJIEKC COHJIAPHUHT XaKMKHI Xamua MaB-
XYM KMCMJIAPUHUW TOTIHMHI!

272. sin(in).
273. sin(% + i).
274. ch(2i). 279. ctg(% - iln 2).
280. cth(2+1i).

2717. sin(2i).
278. tg(2—0).

275. tg(% i).

276. cos(2+1).
Kyitngarua (yHKLHATAPD (akaT XaKMKHi KHiMaTJapHHU
KaOysn KunaauraH g HyKralap TYnjaaMUHU TOMWHT:

281. cosz. 284. tgz.
282.chz 285. cthz.
283. sinz.

7 HUHT KaHoan KuiimMariapuia Kyiinaary yHKUHs1ap cod
MaBXyM KHuiiMaTiapHH Kabyn Kunaau?

286. sinz 289. ctgz.
287. shz. 290. thz.
288. cosz.
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Kyitmnarn dyHkumsiapiu 6Mp SnpoKJIMKKa TEKIUMPHUHT.

291. sinz. 293. tgz. 295. shz.
292. cosz. 294. ctgz. 296. chz.

Kyitmaaru tynaamMaapHUMHT Ww=C0SZ aKCJIaHTUPHLL EpIaMH-

Jdrn dKCUHHW TOITHHT.

297. x=c¢, y=c — JlekapT TVpH.

298. {0 Lq < %, y> 0}— SIPUM HVaK.
299, {—n<x<o, y>0} — apum Hynax.

300. {— L<x<cd, ¥> 0} — SIpUM HyIaK.

301. {0<x<m} — itynak.
302. {0<x<m, —h<y<h} (h>0) — TVFpu Oypuaksu TYpTOYp-

Hak.

Kyitnparu D coxanu GepwiraH w=f{z) akClaHTHPULL €p-

JamMuagart akCHMHH TOITHHT.

303.D = {- % <Rez<Z}, Wr=tan
304 D= {Ilm 7< %}, w =thz.
305. D ={0<Rez<m}, w=tgz.
306. D = {0 <Rez< %} w =ctgz.
307. D ={0<Rez<l, Imz>0}, w =1(gnz.
308. D ={0<Imz<m}, w =chz.
309. D ={Rez>0, —1<Imz<0}, w =chnz.
310. D= {Rez >0, 0<Imz<l, z& [j, %’—]}, w =chnz.
311. D ={ Imz|<m, Rez>0}, w =shz.
‘312 D ={0<Rez<2xn, Imz>0} w =sinz.
313. D ={Rez>0, 0<Imz<m} w =chz.
314. D = {0<Rez<n, Imz>0} w =1tgz.
315. D={0<Rez <%}, w=tgz.
316. D ={0<Imz<n}, w = cthz.
317. D ={Rez>0, 0<Imz<n} w =cthz.

318. D ={ z—1| >1, |z+1[>1, Imz>0} coxanu {Imw>0}

JOKOpM APUM TEKMCIMKKA koH(OPM aKCIaHTUPYBUH (DYHK-

LIMSIHU TOTTMHT.

Kyiivnoari Mucoiiiapja aiiTUIIral yM3Manapia TacBUpJiaH-
ran coxanapsu {Imw>0} 1oKopu ApUM TEKHCIMKKA KOHDOPM
aKkcaaHTUpyBYM Oupopra w(z) QYHKIMSHW TOMHHI.

319. 41-yu3mMa.
320. 42-un3ma.
321. 43-yn3ma.

ith

= = -ih

41-un3ma 42-yH3ma.

43-ynama.

322. 44-yu3ma.

323. 45-yu3ma. \\\

\§\

45-yusma.

44-yu3ma.
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6-§. Kyn Kniimarim dynkuusiap

Komriieke aprymeHT/ N byHkUMsIIAp Haszapusicuaa roJjo-
Mopd dyHKLMsIra Teckapy 6Yarad (hyHKLIHSIHY ypraHuui ma-
CajlaCH XaM MyXMM YpHUHIa Typaau. AKCapusT xo/iapaa GyH-
Aait hyHKUMsAAp OUP KMIMAT/IM 6¥/1Maii, apryMeHTHUHT OUTTA
KHiIIMaTUra 6up Heura (6ab3u XoJjulapaa YeKCH3 KVIT) KOMII-
JIEKC COH MOC KViwiaau. Bynpail yHKUMsAIADHU KaTbHi
MaTeMaTHK acocja Oepulll Wyiuaa KOMILIEKC aHaausra Pu-
MaH CUPTIApH TePMUHU KHPpUTHIaAK. Bus Oy epaa aHr copia
Ky KWHMaTIn hyHKUUMSIapHu Kapawl 611an Kud)osuiaHaMK3.

1°. w=1z (n=2 - 6yTyH coH) byHKuHsICH.

8-Tabpud. Yby
wi=zg (22)

TCHIAMAHMHT eUMMIAPHUTa 7 KOMILIEKC COHHMHT A-Japaa-
JIM WIAKM3AapH Aeiunanu Ba w = 4z Kabu GearunaHanu.

(22) TeHrnaMaHM eYMUI YUYYH Z Ba w KOMIUJIEKC COHJap-
HUHI TPUMTOHOMETPHUK lUakulapuaaH doiaaiaHamMus. z=re",
z=Re® ned Genrunad,

Rn.ei.ua: re.&p
TeHrJamara sra 6yi1aMus. by TeHrnamanan R'=r, e"=e® Mmy-
Hocabatiapra KenamMu3. bynngan
R=¥r, 8=22% ey

F

Hdemak, (22) TeHrnaMaHUHI YMYMHH €UHUMHU
ot2kn ;
w==%r-e " | kez

-6)71131[}{. By eunmnap k uuur 0, 1, 2, ..., (n—1) KuiiMaTiapuaa
oup-ompunan dapk KWinb, £ HUHT OOLIKa KMiHMaTIapuaa aca

ynap TakpopiaaHaau. LIIyHUHT ydyyH Xam 2fz n Ta KMitMaTIn
6yaub, 0y KMitMaTinap

e k=01, ..., (n=1) 23)

oup.
w=12z HMHT (YHKLIHOHAI XOCCAJTAPHHH YPraHWIUAA Ty-

Ganjard comaa, JeKMH MyXUM TeopeMmalaH donaanaHuIaau.
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3-treopema. (Teckxapu ¢pynkuusrnune Kongopmauzu
Xaxuda). Papas xuaaiiauk 5=f) dpyuxyuscn (1) mexucauxoa-
eu D coxanu (€) mexucauxdacu G coxaza Koughopm axcaanmu-
pysuu gpyuryus 6yacun. ¥V xoada 6y ynrxuusza meckapu 0yazan
N=f"%) dyuxuyus G nu D z2a xongopm arcranmupadu.

KutobxoHra z=w" QyHKUMSHUHT OHp stnpokau O¥iaau-
rav coxanapu 3-§ naH Mabaym: z=w" pynkums ywdy xap 6up

Dy, ={%’;’—“<angw<@}. k=0, 1, 2, ..., (n—1),

coxana Oup snpokjan 0yaub, Oy coxanu y

G=C\R,
coxara KoH$opm akcianTupaau. k=0 gecak, =w" QyHKUHS
Dy = {0 <Aargw < %Jﬂ} coxauu G ra KoH(hOpM aKCcaaHTHPanH.

3-teopemara kypa 6y akCIaHTUPHLIHMHT Teckapich G Hu D,
ra koHgopM akcnantupaan. By reckapy dyHkumsa (23) naru

AR T

e’
ra moc kenau6, 6y 6up KuiiMamiun GyHKuMAara ofz Kyn Kuii-
MaTiu QYHKUMSIHUHT O-mapmor: Ieinnaau Ba y ('\'E)O Kabu
Oenrunanann. Xyoau wyHaaii, z= w' GyHKLHs

D, ={2’—f <argw<2-%:l}

coxanu xaM G ra KoH(OpM aKcJIaHTUPaLH. By ¢byHKLHSHHUHT
Teckapyicn G HuM D, ra akcjaHTHpHO, yHra 2z nnur I-map-

MoFu Neunand Ba 'y ('\’/E)I kaGu Genrmnanand. by xapa€éHHH

aBoM 2TTHpPHO, q/—é Ky Kuitmamin pyHKuusaaH 6u3 n Ta
Oup KMIMATIH TApMOKJIAp ('\’E)O, (QE)], e (Q/z)”_l JapHH

axpara ojnamu3. By Xap oup (’\,E):. k=05 s (1) semap=

MoK G ja 6up KuiimMarau Ba ynu D, coxara KOH(OpM aKciaH-

THpaIU.
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By TapMOK/IApHUHT y3apo GOFIaHTaHJAMIHHU KypULl YuyH
(z) TEKMCIUTMAA r pajMyciy ainada y 6yinad mycdar iyHa-
AMLILA 7 HYKTaHM XapakaTJIaHTupailauk (46-4usma).

z HykTa A nan B opkain A’ ra Kapab xapakaTiaHraHja

(9, -7

0
= imj "
(PYHKUUSHUHI KU¥maTaapy ¥r IOaH f;[;.@ ' raya y3rapuo,
OJIIMHIM KUiiMaTra KalTHO KenmacaaH, (\/—2)1 TAPMOKHHWHT

GouutanFuy Kuiivarura kenaad. Wynnait kuaub, z Hykra Y
ajinada 6Vitiad 6up Mapra aHjaHca, w=4/z (DyHKLHAHUHT

4
1 e
N\
nl B/ Ya 33 I |

Vv
]

“
C

!
|
!
|
N
e
o @ )

\~-.,./

47-4yu3ma

46-uu3ma

kuiiMariapy 0-tapMoxaad l-tapmoKka yranu; arap y 6yinab
2-mapTa aiinaHca, KuliMatnap (x’/: J, TADMOKKa MOC ¥3rapaau

Ba X0Ka30. by xapaén z HykKra y 6yiinaé » MapTa ailnaHryH4a
aBOM KMIAOM; A - MapTa XapakaT Kuiub A HyKrara KeJiraH-

A

e b, /e
aa 4z HUHT KMEMarTinapu sHa kadtub (\’: “)o TAPMOKKA Ke-
J']'fll'l}'{.. d o
wr—‘q/'g HJ TaCBIPIOBYU CUPT, #=2 XoJina 47-uM3mana Oe-

punrad. By epna O pa ( Hykranap, [ Ba [, y Ba Y Kuppanap
fupnamrad (€nuuran) ned dapa3 KWinHamu.
By CUPT w = [z GyHkuusHuHr Puman cupty aeiinimo, 0

HyKTa TAPMOKJIAHMIL HYKTacH AeHUIaIH.
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28-mucon. D=C \R*coxanu OUpAKK Aoupara KoHhopM
AKCJTAHTHPHHT.

(\/E)u TapMOKHMHT XOCcacHura Kypa w,=(\/2)0 dbyukums D

HH IOKOpPH SIPUM TEKHCIAMKKA KOH(OPM aKclaHTHpaaH.

Wy —i
W = -
Wy +i

Kacp UM3HKJIM (GYHKLHS 3Ca IOKOPH SIPUM TEKHC-

JMKHHU OMPJIMK loMpara akciaaHTupanu. Jemak,

(9,

0

(o),

(hyHkuus C \R* Hu GUpAMK goMpara KOH(GOPM aKCIaHTHPaIH.
29-mucon. w= ({/E) dysxuuacu
0

w=

G={zeCa<argz<P}, 0sa<pP<22n

OypuakiM COXaHM KailcH coxara akclaHTHpaau?
Bepuaran ¢yHkuuss G HU

{%-:argw<%}

coxara akCJIaHTHUPHMIUMHU KYPHULL KHHUH 3Mac.
w=12/z Kyn KMiMaTiu (pyHKuMsAA (QE)O (QE)],

(" Z) 6up KuitMaTIK (GYHKLUMSUTAPHUHT XOCH/T KHJIMHHULIN
n-1

KVn KkuiiMaTan yHKUMsUIaplaH TApMOK aXpaTHil Ieinnno,
Oy epaa 6u3 TApMOK aXPaTHLIHHHE ouTTa yCayouHu Oepamrk.

By TapMoKjapiaH ofaTia w=(4fg)0 TAPMOK, KYI MULIATHIIAAHN.

Amanunéraa 6y GyHKuusnapaaH oypyak coxamrapHu KH4pai-
THpHIL (CUKHMLI) YYYH doiipananunam.
Bab3u Oup MacajajlapHu €HHLIAA Kyn KWiMaTIu w=%

(byHKUMAHWHT OUp KHIMATIN TAPMOK/IAPHHI GepuiraH 1apr-
napra Kapab xam axparHllIra TYFpM Kejann. MacanaH, n=2

Gysranaa, MKKM KHAMATIH w = ‘[E (PYHKLMAHHUHT MKKHTa oup
Kuﬁtma'rﬂn (w), Ba (w), TapMOKJIap1HH Kylipmardya xam ax-

paTH1ll MyMKHH:
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Wy=vz, J=T=i (Exn JT=1)
Ba

W =Jz, J1=—i (Exu J1-—1)

(w), TapMOK C \R™ HH 10KOPU SIDUM TEKHUCIIHKKa, (W), Tap-
MoK 2ca C\R" HY Kyiu IpUM TEKHMCIMKKa KOH(DOPM aKciaH-
THPAIH.

5 ’

30-mucon. HMkku kuiimMatin w = JE (GYHKUHUAHUHT
\/;i et ”

llz=i = 77 WAPTHU KAHOATIAHTUPYBYH OMp KUIMaTIU Tap-

Mord D={Imz>0} 10KopH sSIpUM TEKHMCIMKHU KaHOail coxara
aKcJaHTupaam?
w = /7 GyHKUMstHUHT GuTTa TApMOFK D HH {0 <argw < %}

ra, MKKMH4YH TapMOFHM 3Ca {?t <Aargw < %} ra akciaaHTHpH-

IWHMHA QYHKUMSHUHT TabpuduIaH KenTHupud YMKapuil KH-
AUH 3Mac.

1+i "
= 7% £ {“ = aEW < Qf} Gymimaan

w(D) = {n‘ <argw< 32—“}

SKAHJIMITMHU XOCHJ KHJIaMM3.
31-mucon. AKyKoBckuii (pyHKUMsICHTa TecKapH 6y/ran

w=z++7 -1

GYHKUMAHUHT w(e<)=0 11aPTHU KAHOATIAHTUPYBYH TAPMOFH

] '2
D:{i‘%+—}—>l}
a

a*-1

(a>1)

CcOXaHU KaHiai coxara a_KCJIaHTPIpEl.IIH?
ApBBas D COXaHMHT yerapacu OyiraH

2
aD:{%+f =1}
a as

-1

SJLTUAICHUHT 0BpasuHy Tonud OMaMu3.
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JKykoBcKMit (PYHKLMACHHUHT Xoccacura Kypa Oy yHK-
s {| z|=R}, R<I, ailaHaHu

e o v* i
[T AT

3uncra akeaadTupap 3au. [ykra acoca D HUHT 0bpasu
aitnana oyaam.  w( 9D)= dG={| w|=R} neb Genrmnacax, R
yiudy

R+1l})=a,

~—R)=

=
—

are1

(S NP

CHCTeMaHM KAHOATIaHTHPHLLIM Kepak Oymanu. By cucreManaH

R=a-+vVa*-1

SKaHauruHM tonaMus. JdeMax,

8(}‘~={|wiza—\i(z2 —l}

:‘-"l_

aitnana skan. Yerapacu 9G maH ubopar MKKMTa coxa 6op:

{l wi<a-a’ ,1} — poupa Ba Oy NOMPAHMHI TaUIKAPHCH.

W(eo)=0 mapraaH Goiinanancax,

G= {w:|w|< a-vJa* - 1}

Aoupa Gepuaran D COXaHUHT oGpa3n GYnHIIKN KeTub YHKanu

8-up3ma).
32-mucon.

2] 2
L+ Y | 5yUIHIICHMHT TALUKAPMCHMHM OUPJIMK JIOMpa TAIKA-

KykoBckuit QYyHKUHUACH gpaamuiaa

aiE 2
12 w(eo)=oo, argw’(e=)=0

PHcHra KOH(OPM AKCTAHTHPYBYH XaM
YHKLMSHYM TONKHT (49-

WapTpapan KaHOATIAHTUPYBYH w(z)
113Mma).

Kapanaérran 2/UIMIICHUHT doxycnapu (—¢, 0), (c, 0) HyK-

ol
Tanappa sxoinawran 6ymuo6, oynaa c= a® —b* SKAHIHUTH
2 2
' = == ui épuamupa 5 + 4 =1
Paswan. Wi = 7= AKCJIAHTUD p St
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wﬂﬂ“ﬂﬂ “”H.® @
a'z—l!il i
iJ””” | “““
‘lllh]a 10 i ﬁ“]lr" 5 =
Il
48-un3ma.
A (:> *
I ’ ®
BL A
: ! |
El]” ““ll
l"[?, =CT 9 c ﬁjlfr' 0 1
- -Bi ’
I
49-yu3ma.
UITUIICHU ot v + = | aaaMncra akcIaHTHPaMK3.

N

By aanuncHuHr gokyciaapu (—1, 0), (1, 0) HyKranapaa Kou-
nawirad oVnuo, YHHHT TAlKAPUCHHH

wy = Wy + 4w — 1, wy(e0) = oo

dbyHkums {| w, |[=R, R>1} aitnaHa TallKapMcHUra akcjaHTHpa-
au (31-mucostra Kapaur). Bynaa R ymby
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HeT = o oy
¢HucremManu KaHOAaTJIAHTHPHO, OVHJ/IAH 2Ca R {a?__bz SKaH-

UTH Kenud yukanu. Hau

2 2
w 2_b*
W,y = » _ Na~-b Wi

R a+bh s

dKCmanTUpHI épiaMuia R paauycin JI0Mpa TallKapHCHHH
OMpiKK goupa TaliKapucura yTkazamMua. Jemak,

: S o [
W = (':‘,LPH,; = o' va'-b" W, = glq} _‘L(EL____b_
J atb ‘ a+b

[wi+\w,""l}=

5

& Lo T @ -]

3 2
; 2y
byukuusa Gepunran 5 + da 1 SANMOCHUHT TALIKAPUCHHN
v 5 2
OMpnuk noupa Tawkapucura axkcjaHTHpap 3KaH. Arap
argw’(eo)=0 sKaHJAUIMHKM 3bTHGOpPra oncak =0 OynuiuH Ke-
MG yukanu, Ulynnait kuaub, uanaHa€Trad akcHaHTHPULL

b D
w=— [z T ,,—}

KVpunmuna 6ynanu.
27, w=Lnz hyHKUHACH.
O-raspud. Yiudy

e =z (24)

TEHITAMAHMHT eUMMIAPH Z KOMIUIEKC COHMHMHT JIOrapi@MH
Neliunangu Ba w=Lnz xabu denrunaHanu.
TenrnaMaHy e4MII YYYH Z HY Z=re" KYpHHULLIA, W HU 3Ca
W=y +jp wakauna HpoaanaiMmus:
et =pg 0,
Byhpan e*=r, e"=e' tenraukiapra sra 6yu0, e4um
u=Inr, v=o@+2kn, ke Z,
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9KAHJIMIMHU KYpamu3. [lemak,
w =Lnz=In| z|+i(argz+2kn), ke Z (25)

Oyiu6, Lnz dyukumsicn kyn KUHMaTIIHIMP.
e* yHKumMsCcH
[1, = {we C:2kn<Imw<2(k+1)n), ke Z

coxazap/ia Oup arpoxin Ba 6y coxaiapHuHr xap oupunn C\R*
ra KOH(OPM aKCIaHTUPHULUMHK BWIAMU3. 3-TeopeMaiat doii-
naiaHcak, 6u3 w=Lnz dyHkumsicunan yekcus Kyn TapMoksiap

w =(Lng) =In| z|+i(argz+2kn), ke Z

HH aXpaTuul MyMKHH 3KaHJMIMHHM XOCHMJ Kuwiamu3. By xap
oup tapmok, G=C\R" na ronomopd 6yaub, yuu I, iviakka
KoHpopM akcnantupanu. Kapanaérran tapmoksiap énp—ﬁupu
O6uiaH SOFIaHTaHAND.

Arap y={| z|=r} aitnana 6yiina6 mycbar ityHanuwga 6up
Mapra ainaHcak w=Lnz HMHr KuiiMatiapu k- TapMOKaaH
(k+1) Tapmokka yraau, arap MaHduil HyHaMiga 6up map-
Ta aijaaHcak, yHiaa onauHru (k—1) - TapMoKKa yTaau.

w=Lnz ra Moc PuMan cupTti yekcus AnpokKiau cupt 6yauo,
VHHHT TapMOKJaHUW HyKTacu 0 ra aseeapughmurx mapmoraa-
Huw HyKmacu Jeiniaan.

Amanmérna w=Lnz ¢pyHkuuscunad Oypuakiy coxallapHH
Hyak coxanapra akciaaHTupruaa dhoiaataHuIanu.

33-mucon. D= {0 <argz< %} coxann G={0<Rew<l}

HyJlakka KOH(POPM aKCJIaHTHUPHHT.
Y6y w =(Lnz),=Inz tapmok ¢epaamuia D coxa
. AL

{0 <Imw, < %} iiyaKka akcnaHagu, W = — - W, akcJIaHTMPHIL
aca 6y coxanu G ra akcjaHTMpuO, m3naHaéTraH aKCJIaHTH-
puIl
=_4
Wissi=— Inz

IKAHJIMTHHH KYpaMM3.
Kenmysra kypa (Lnz),=Inz 1e6 Gearnnananu sa 0y GyHk-

uusara Linz gyuxuyuanune bour mapmor CHIaIHN.
34-MMCON. Z,=i HYKTAaHH W = % HyKTara yTkasaaurat
n02apugpmnunz 6up xuimamau mapmoru Epnamuna D={z : z¢
(—eo, 0]} COXaHMHT aKCUHU TOIMMHI.
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Lnz dyHKUMSAHUHT
w =(Lng), =Ing+2kni, k=0, %I, +2, ...

TapMOKJIapHaaH Kacu OMPUHM TaHIALIMMH3 KEPAKIMIHHH

w(i) =22

laptiaaH aHUKJIaiiMK3:

3 = Inj+ 2kni = In|i+iarg i + 2kmi = i % + 2kmni.

By epnan k=1 skannuruuu tonamus. Jlemak, Lnz HUHT Ke-
PakJin TapMOFH
w = (Lng),= Inz+2mi
IKaH. w, =Lnz pyHkuus épnamuna D COXAHMHT {wl:—rc<[mw<n}.
iiVaKkka aKcIaHULIMHN TEKLIMPHLI KUMITMH aMmac. w=w, +2mni
byHkimsa épaaMuaa aca Hynak
{w :n<Imw<3n}

iynakka akcnadaau (50-uuama).
35-mucoa. 0 Ba 1+/ HyKTanapHy TyTalUTHPYBYH KECMa

6Vitnua kupkuirad {z: Rez>0, Imz>0} kBagpaHTHH {W: =<
Imw<0} jiynakka KoHGOPM aKCIAHTHPYBYH ¢(YHKLIUSIHH TO-

ITHHT.
ABBaso w,=7' HyHKIHA épramuia 6epuiIraH coxaHu

{w,:w, € [-4; + oo)}

coxara akcnaHTHpamu3 (51-4u3ma). w,=w,+4 QyHKIMA oy co-

XaHu
[wyiw, €[0; +<)}

coxara akcjaHTHpamau. DHAM Gy COXaHH
w,= Inw,
byHkuusa éparamuna
{w,: 0<Imw,<2m}

e =3 =w -j aKC-
itynakka akcnanTupamus. By HyIakH| Wy = 5 Ba W=W, iakc
JaHTUpHILIAp KETMA-KETJIHTH {w: —1<Imw<0} itynaKka yTka-
3umanu. JleMak, U3iaHa€TraH akCJIaHTHPHIL
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flffh@l l“zih Wi e f{?,w
Wlillllzesty, ™ TTATOONE
1 i e
i' “,,!' 1L I'ILLIL'|: il“
I LS LT
e ]
A
0
50-4yM3ma

S1-uu3ma.

1
SRR R, DT | Ak
W=W, —I==>—1= —.—]:._4——--—-[
Wi~ =g T 2n 2n

KypHHHUILTA 3ra 0ynanu.
3°. KoMniaeKc COHHM KOMIMJIEeKC jlapaxara

kyrapuui. w=Lnz pyHKuUMALAH (poiimanaHub, UXTUEPUH
7#0 Ba @ KOMIUIEKC COHJIAp Y4yH Tabpupra Kypa
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4= euan n ea]!n[:l-z—i(arg 2+2kn) (26)
1e0 Kabyn KMIMHALH.
36-Mmucoa. i’ xucobnancuH. Tabpudra Kypa

¥ _ st e ik _n_2k
il = pilni _ e:llnlrl+r(arg,f+2kn)] il e’ '(2*”“") Sop §-2kn ke Z.

Jlemak, i’ HUHT YEKCHM3 Kyn KuiiMamiapu Mapxyn G6Yiuo,
YIApHUHT XaMMacH XaKUKHI COHIapaup.

1
37-MuCON. §f7 = )= XMCODMAHCHH.

v: _ 2# i e-‘_‘:-Ln2 Al e%[ln 2+i(arg 2+2kn) 1 e%%zki

(8]

Nemak, T3 Hunr dakat 6urra, k=0 ra Moc 5" KuiiMa-
TH XaKMKMH COH OyaMO, KOJraH 4eKCH3 KuitMaTiapu KOM-
TUleKe coHJlap 9KaH.

(26) myHocabar éppamMuza 6M3 MXTHEPHIT KOMIUIEKC COH
@ yyyn w=z° (pyHKUMACUHU YPraHHLIUMH3 MYMKHH. Amanu-
€Tma g - XakMKMii COH OyyraH XoJ Ky KYJ/U1laHWuo, w=z’
byHkims 6ypuak coxatapHu KOH(OPM aKCIaHTHPHLIAA ¢oii-
Aanunup.

4° Teckapu TPUTOHOMETPHK GyHKUMUATAP.

Kommuieke y3rapyBumau (pyHKUMsLIap Hasapusicuia TeC-
Kapu ¢pyHkums TyuyH4acu XaKUKMI Y3rapyBunin GyHKLMA-
Nap cunguaary Kabu KMpUTHIAAH.

Macanan,

w = Arc C0sz,

I=Cosw TeHIJIaMaHM KAHOATJIAHTHPYBYM Oapua w JIApHUHT
KuitmMatnapy TyruiaMuaas ubopar, SbHH €COSZ (dyHKUHMATA TEC-
Kapu gyHKUMALUP.

Arc sing, Arc tgz, Arc ctgz

Ba Gowwka (yHKUHMAIAP XaM LIYHra yXiail aHHKIaHalH.
38-Mmucon. Ywody

Arccosz = —iLn(z+v2Z* - 1)

TeHMIMKHY MebomIaHT. By epaa Wwiau3HHHT 6apua Kuiimaria-

PH onunanou.

ABBajno w
TeHrnuk, Tabpudra Kypa,
6y1ue,

=Arc cosz OeiarmiallHi KUpUTaMHu3. V xonna 0Oy
=cOosw TEHIJIMKKa 3KBHUBAJICHT
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w
Z=cosw=£_*€

(38

MyHocabarra ara 6ynamu3. Bynaan

(e““’)2 -9z £ =0

TEHr1aMa Xocwi 6ynaau. KeitnHru teHrnamanu e ™ ra Hucba-

TaH €4HO, TonamMu3:

EKU

iw=Ln(z+Jz? - 1).

Hemak,

w= Arccosz = —iLn(z++z? - 1).

By TeHrnmknan KypuHuO TypUOANKH, JIOrapupMuK yHKIHA
Kabu Arc cosz hyHKLMS XaM OUp KuitMaTiu aMac. (Y kyn KHH-

Matiin GYHKUMAIHP). Ln(z + /2% — 1) byHKuMsiHUHT 6oL Kuit-

MaTH w=arc cosz a1e6 onuHagu. UlyHnnai Kuiuo,

W = argcos z.= —iln(z+\lz2 - IJ_

39-mucoJ. Arccos yunr 6apua KuiiMaTiapuHy TONMHT:

2

IOKopuaaru 38-mMuconaa ucboTiaHraH TEHIVIMKKA Kypa:

Arccos 4 —an[ + 3 1] = —iLn[% ii—?) =

=—1(lnl+1 +2km) +Z42km, k=0; 1 £2,..

By epna afg(jlg - li}] =—% 1e6 onuHaIM.

40-mucon. Yoy
c0sz=2

TeHrjiaMaHHWHT 63[)'-1?:1 WIAU3NapuHH TOIIHUHT.
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€0sz=2 TeHIIaMa Z=Arc cos2 TeHIIaMara 3KBHBAIEHT 6ynra—
HH yuyH, 38-mucosaaH doiinanaHub, TonaMus:

7= Arccos2 = —iLn(2 + 3) = —i(ln(2 +3)+ 2kni) =
= 2k - i In(2 £ V/3)

4l-Mmucon. Ywby
sinz+cosz = 2.

TEHIrJIAMaHUHT O6apya WIAH3MapHHH TOIHHT.
Kapanaérran TeHIlaMaHM eyMin yuyH Vo, P e C yyyH

YpuHIM OVaraH
cos(a - 325) =sin a,
cos o +cosP = 2 cos —9“; . cos -——E‘IE

TEHINMUKIIApAaH ¢oiigaraHaMH3:

cos( —§)+cosz=2=>2cos(z 4)cos =2=

=:»cos(z——) J_:z——-ArccosJ_=>
Z=%_,-Ln(ﬁ.,.,/z_l):%+2kn—iln(ﬁi—l).

DHau w=Arc cos 7 GyHKLHMS épaaMHaa aKCIaHTHPHLI Ma-

CaJlacMHH KapaliHK.
MabnyMku, w=cosz GyHKUMS OYTYH KOMILIEKC TEKHCIHKIA

aHHKJIAHTaH Ba
{z: —n<Rez<0, Imz>0}
SIpUM ifynakna 6up sanpokyiu 6ynu6, Oy iyiakHu
{w: Imw>0}

IOKOPH SpHM TEKMCIHKKa KOH(MOPM aKclaaHTHpaiu. Vze C

Y4yH
cos(—z) = cosz

Ba
cos(z+2kn) = cosz, &=0, I, £2,...

TeHIJIMKIap YpUHIM GYIraHu yuyH ywoy
10—952 145



{z: 0<Rez<m, Imz<0}

Ba
{z: m<Rez<2n, Imz>0}

APUM Hynakyiap xaM w=cosz GyHKLHS épﬂamuna IOKOPH SIPUM
TEKHCIHKKa KOHGOopM akcnaHanu. By xxapaéHHHM 1aBOM 3TTH-
pHb w=c0sz HYHKLMS
{z:—n+2kn<Rez<2kn, Imz>0},
{z :2kn<Rez<mn+2km, Imz<0}, k=0, +1, +2...

SApUM HYJIaKJIapHUHT Xap OUpuHHU (52-uu3Ma)

V/ % ” 7
-37 =i T 297 J [
a7 V/ o o S
ﬁ ﬂ ﬂ %
52-yn3ma
{w: Imw>0}
JOKOPH SIDMM TEKHC/IMKKA KOH(OPM aKCIaHTHPHULIMHH TOMNa-
MM3.
PagiraHku, w=Arc cosz (yHKLMS
{z: Imz>0}

IOKOpU SIDUM TEKMCIIMKIA YEKCHU3 KYTI KuiimMaTiu 6ynuo,

Arccosz = —an(z +Z - IJ

TeHIIMK EpaaMHMIa YHUHT OMp KUHMAT/IH TapMOKJIApUHH aX-
paTuill MyMKHH. YIapHH

(Arccos 2) ——I[Ln(z+\/z — )) =0, *1,.2..,

TeHIMK épaaMyia aHUKIaHaau. MacanaH, k=0 6ynca,
146

(Arccos z)y = arccos g = —i ]n(:_ tiafzfi] J

hyHKIHS
{z: Imz>0}

COXaHM
{w:0<Rew<n, Imw<0}

.‘

SApUM HVaaKkKa KoH(GOpM akchauThupanu (53-uu3ma).

0 i
0
wz‘ —
S53-un3ma
42-mucon. D={z: };—rbl | z=2i (<2} coxaum

G={w: 0<Rew<n, Imw>0} stpum iiynaxka KOH(}OPM akciaH-
THpyBuy Oupopta w(z) (bynxmmﬁn TOMMHT.

wo=14, w,=w + 1, wy, =4nw,, w, =e

<

Wy

AKCHAHTUPHILIAPHH KETMa-KeT faxapuiw €paamuaa D HU
{w, : Imw,>0} 10KopH SIPHUM TEKHUCIUKKA KOH(POPM aKCIaHTH-

puG o_rrar\-ﬂm.
W, =arccosw,
AKCMaHTUPHILHU €pIaMUAa, IOKOPH SPUM TEKHCIHK
{w, : 0<Rew,<m, Imw,<0}
sipuM #iysakka akciananu. by apum itynakHu G coxara akc-
JIAHTUPHKIN YUYYH 3ca
W =W,

dyukuusanu onvit Kugos. OnmuHrad Gydkumsiiap D coxaHu
Kaycu iy 6xnan G coxara akcnaHTHpHILK 54-yM3Mana Kypca-

THITAH.
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S4-uynamMa

[lynaait kuaud, macaja LWAPTHHH KaHoaTJIaHTUPYBYIH

byHkIMs
Y
W=1—Ws=T—arccosw, =T —arccose? =
4n W]-!-l
— 1 — arccose*™?2 = — arccose fpts) =
4n
= 7T — arccose © 2KaH.

MHUCOJI BA MACAJIAJAP

Kyitnnary WiaH3/J1apHUHT Hapya KMiMaTIapuHH TOTIMHT:

324. JT_i- 328. 1.

325. V-1. 329, 3-2+2i.
326. ¥i . 330. ¢/-8.
327. J3+4i. 331. ¥-4+3i.
TeHr1aMalapHH €4HHI!

332. =1L 336. 7/+1=0.
333. 72=3—4i. 337. £=1+1
334. 72="1. 338. 7=2"-

335. =64 339. | z|-=1+2i.

) %40._Arap z,tz,+z,=0Ba |z, |=| z%|=| z,|=1 6¥nca, y xonna
s I, &, HYKTaNapHHHT OMPJHMK anlaHara WYKW YM3HITaH
MyHTa3aM y4OypuakKHHHI Y4JapHu 3KaHJMTMHH HCOOTIAHT.
) 341. Arap MyHTa3am n — OypuakHHHT Mapkasu =0 HyKraza
Oysn6, Ourra z, yun Oepuira Oynca, KoJiraH yWwiapiHH TOTIHHL.
B 342. Jf\rap %, Ba g, 1ap MyHTa3am n — OypuyaKHHWHT MKKUTA
KViuHu yun 6y7ca, y xonna z, OMiaH KViuHM OYaraH yunHuM
Z,(z;#z,) YYHHM TOIMHI.
W = ‘/E GYHKUMSHMHT Ky#uaa OepuiraH 11apTHH KaHO-

aTIaHTHpYBUM OUp KUiiMaT/in TADMOFH €pAaMuia D coxaHuHT
AKCHHM TOTIMHI:

343. D ={Rez> 0}, V==L
344. D ={ze (=, +1]}, J7|=4=2.

345. D={ld< 1, Imz>0}, Vz

=3 i

346. D={ld>1, ¥ <agz< i elei=i.

z=—1=—F

347. D={(Im 2)* >2Rez+1}, Vz
348. D ={Imz>0, (Im2)? >4Rez+4}, V| =10

1"}

349. D={| z|<1, Imz>0} COXaHHHT 4y = 72 AKCIAHTHpHLI~

HUHT W(f) = 1—;—‘ IIAPTHH KAHOATIAHTHPYBYM OUP KMHMATIH

TapMOFM EpIAMHAATH AKCHHH TOIMHT.
350. D={| z|>4, Rez>0} coXxaHuHT W = z
Huur w(9) = —2—'7~ 1IAPTHY KAHOATJIAHTHPYBUH OMp KMAMATIH

s

aKCJIaHTHUPHILI-

TapMOFHM €pAamuiaru akCMHH TOTTUHT.
351. {— F<argz< %} 6ypuakuu {Imw>0} 10KOpH ApHM

TeKMC/AMKKa LyHaal akCcJIaHTUPHHTKH, w(1—)=2, w()=—1,

w(0)=0 waptiap 0aXKapHICHH.
Kyiingaru coxaaapHi {Imw>0} 10KOpH IPUM TEKUCJIHKKA

koH¢opM akcIaHTHPYBYH w(z) GpyHKUMSIHM TOTIMHT.

352. Imw>0, ze [0, ai].
353. | z|<R, 0<argz<mo (0<0<2).
354. | z|> R, 0<argz<mo (0<0<£2).
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355.|z|<1, | z-
356. |z[>1, |z
357.ze [1, |
358. zz [, i]
359. z¢ [z;, z,]

360. 2 ¢ {(—o,

362.
0<o<nf
Hmw>0

"_RIU[R, +=)}, R>0.

361. {| z|=1} aitnaHaHuHr €N OYHIUA z=1 HyKTajnaH z=e",
(< o<m HyKTarada KWMpKWIrat (Imz>0} ioKopH pHM TCKHC-
qukHr {Imw>0) 1oKopRr ApHM TEKHCINKKA KoH(OpM aKciaH-

rupyBun w(z) QYHKUHSHHA TOMHHT.

(| z|=1} aiimaHaHuHr €N oyinua
O<argz<mP; CEKXTOpHH

i

, 0<P<2, uykraraya KHpKWJITdH {
} JOKOpH SIpHM TEKHCJIMKKA KOH(OPM aKC!

56-4n3Md.

55-yn3Ma

150

"

L)

=1 HyKragaH ¢=ev,

JIAHTHPHWHT.

57-uM3Ma.

Kyitnzarn Mucosapia aiTHIraH Yu3Maiap/ia TaCBUpJIaH-
ran coxanapuu {Imw>0} 10KOpH SPUM TEKHMCIHMKKa KOH(DOPM
aKcJaaHTUpYBUM OHpopra w(z) QYHKUHSHWA TOMMHT:

363. 55-uu3ma

364. 56-uyn3ma

365.?7—qn3mag 7
67 50 / ?%///

59-yu3aMma.

i

W\\\\\\nnnmlln

1

il
”“l]\\“‘”‘\l

s
==}
&
)
=
0

369. 61-yn3ma.
370. 62-uu3ma.
371. 63-un3mMa.
372. 64-uu3Mma.

60-yn3Ma

A Lo

N —

hN 74
—

62-uM3Ma.

61-un3mMa.

151
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Hh3-uM3mMa. 64-un3ma.

LA
TS

65-yM3Ma. 66-un3ma.

373. 65-uu3ma.

374. 66-un3ma.

375. {y*>4(x+1)} coxaHu {|w|<l}
1aHTUPYBUM Ba

w(—4)=0, argw’(—4)=0

YHKLMSIHU TOITHHI.
z>0} 1oKopy ApUM
AHTUPYBUM Ba

joupara KoHdopm akc-

|apT/apHA KaHOATIaHTHPYBUH w(z) &
376. [0, /] kecma Gyitya KUpKUIran {Im
rexucavkay {| w|<l} noupara KOH(pOPM aKcI

w(3) =0, wii) =i
iapTiapHu KaHOoaTJIaHTUPYBYH w(z) (byHKUMSIHA TOMHHT.
* kK

yp GyitMya KUp-

7. [—a, —1], a>1 xecMa Ba [1, +eo) H
il ! {Imz>0} 1oKopH

KuaraH OMpJIHK [MOMpPAHUHT TALIKApHCHHH
SIpUM TEKMCITMKKA koHdopM aKCTaHTHPHHT.
152

KykoBckuii GpyHKLMsCHTA TECKApH Oyiran
w=z+vz =1

(l)yfiKLlHHHlv{HF GepuiIraH WWAPTHH KAaHOATIAHTHPYBYM OHp
KMITMAT/IM TAPMOFH €piaMuaa D COXaHHHI aKCHHH TOIMMHI:

378. D={#—1_J’;?<1} (O<z < 1), W=,

a” —a
379. D={ze (-, -1, zel[l, +)}, w(0) = i.
380. D ={Imz>0}, w(+ie=)=0.
<l, y> 0} (a > 1), w(+i0) =1L

¥
2

381, D={5+

a* a“ -1

2 22
382.D={ X -5 ->1 x>0, y>0} (0<a<—’2!),

cos“o  sinTa
W( +20)=0),
383. D= {;z % u’;j] <k zel-l 1]} (a>1), w(+i0)=—1.

2 2 2
384. D:{"—z+;§—_?<l, 2—24- - >1} (a>b>1), w(2)>1,

arap b<z<a Gynca. :
385. XKykopckuil (pyHKUMACHAAH doiinanannd [—c, c] (c>0)

KecMaHMHT TallKapuCHHH {| w>1} — GUp/IMK JOUPAHHHT TaLll-
Kapucura KoHGOPM aKCJIaHTHUPYBYH Ba
W(so) = oo, argw’(ce) = a

liapTiapHi KaHOATTaHTHPYBYH w(z) PyHKUHSHHA TOIMHT.

/ W I
ZZ ’////////////////I/‘{//7/%////:/:////////:/'A
.// 68-uH3IMa.

7
. )

DO

N\
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69-un3Ma




D w
386. {Imz>0}\ {zz ter=l ¥ > 0} COXaHHU I0KOpH

ﬂpu&aytexucnnxxa KOH(OPM aKCIaHTUPUHT.

MuIary MUCOJUIApAATd YM3Masiapja TacBUpJIaHTa -
xanapHu {Imw>0} 10KOpH sIpUM TCKH(I:)J]HKKE Kozd)OpMHaIi(C)-
JaHTUPYBUM OMpopTa w(Z) QYHKLUUSHH TOMMHI.

392. 72-yu3ma.
393. 73-yu3ma.
394. 74-uynu3ma.
395. 75-un3ma.
396. 76-un3Ma.

387. 67-uu3ma.
388. 68-un3ma.
389. 69-yn3ma.
390. 70-uyn3ma.
391. 71-yu3ma.

Y
bz

70-uyn3ma.

1

72-yu3ma.

75-ynA3Ma.
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77-vn3Ma. 78-ui3ma.

o,
G270

s
‘ -/_,—{.-/;//-h'/// th

G ; s
e

R0-yu3ma.

79-un3Ma.

397. 77-4u3Ma.

398. 78-un3Ma.

399, 79-uu3mMa.

400. 80-uu3mMa.

KyiHupary Muconapiar
napun {| w|<1} GupAKK LOND
Gupopra w(z) HYHKUHAHN TOIHHI:

401. 81-un3ma.

492, 8§2-un3ma.

403. §3-un3mMa.

404. 84-unsna.

405. 85-yu3ma. : E

406. D={x*—)*<1} coxaHu {fw|<1} nowpara xoH(dOpM aKc- ;
NAHTHPYBYH B2

w(0)=0, w(1)=1

yBun w(2) GYHKIMSHI TOTIHHT.

qH3Mafapaa TaCBUPNAHTaH COXa-
ara kKoH¢opM aKCJIAHTHPYBYH

lapraapHH KaI-IOElTII'dHTHp
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JR

i

=i
87

8

82-yu3ama

}/%//?/ W/ ’//ﬁ/ wmimm
?///7///////// iy /»f////

83-un3ma

1111111111

L
90-un3

84-un3ma.

-
-’
-

7
’

414. 92-un3ma.
33333333

85-yuaMa.

40 { '—n; < arlf 3 I Zl } KTO T W = W v 7
(w(2) z>0 © ) akci MMaa / _‘
HHHHHHHHH / / |

Ma. w, T \/— /% ;
o W, o an //“ : //ﬂ/1 ‘
i !

Ky an a { L B fl-uusMaE 92-yu3ma. g ,
IOKOPU 5P (1))

(Z) Cb HHHHHHHHHHHHHHH 57 |




416. D=({0<Imz<m, zz[0, id]}, 0<d<m, coxanu {Imw>0)
IOKOPpH fIDUM TEKHCIHKKA KOHQPOPM aKCAAHTHPHUHT.
¥ &
Kyiinnarn norapudgmnapunur G6apya kuitMaTiapuMHu TO-
TMTHUHT:

417. Ln4. 426. Ln{(—2+3/).
418. In(-—1). 427. Ine.

419. Ln(—1). 428. Lne.

420. Ln(1-)). 429. In(1-+/).

421. Ini. 436. Ln(1+1).

422. Lni 431, n[ 2 -2,
423 L]]—f‘- 432. Ln(] + f'\/.i)
424. Ln 12 433. Ln(ei).

425. Ln(2-3i).

434. Ln(cosutising), oo— XaKUMKHE COH.

-

TeHrnamManapHu e4MHI:
435. 1= 436. Inz =1+ 112L 437. et=e*.

438. Vudy dukpnaus kerMa-kKetaurugary WM. BepHysuim
[TapagoKCHUra ouM0 KejlaguraH XaTOHM TOMMHI:

LY (82

2) Ln[(—2)*]=Ln(2).

3) Ln(—z2)+Ln(—z)=Lnz+Lnz

4) 2Ln(—z)=2Lnz.

Hemak, uxtuépuit #0 yuyH

Ln(—z)=Ln(2).

Kyiinnarn papaxaiapHHHT 6apya KHiMaTIapuHN TOMTHHT.

5 i )
439. 172 444. [i}] 448. (—1).
440. (-2, 445. (—3+4i)*.  449. (17
441. 2, 446. (34", 450.¢.
442. 1. 447. 1. 451. (—i)’.
o
443. (ﬂz—‘] :

158

Kyitnnaru mucosnapaa a sa b nap Gepwiran xoJunapna a:=b
TEHTJITaMaHW EYMHT.

452. a=2, b=i. 454. a=e, b=e.

453. a=i, b=1. 455. a=i, b=i.

456. @, (a“)?, (a*)“ NapHUHT KMHMaTIap TYIUTAMM yCTMa-
YCT Tywaamumu?

457. o HMHT KaHzaail Kuiimataapuna (¢®)" sa a@** TApHUHT
KUHMaTiap TyjiaMu ycTMa-ycT Tylaamu?

458. o nuHr kaugaii KuitmMamiapuaa (a°)<Ba a*® JJApHUHT
KHiiMaTaap TVnaaMM ycTMa-ycT Tylaau?

Kyitnnarn tynaamaapHunr w=Inz akcaaHTUpHLIL EpaaMu-
1ary akCHHM TOIMHT.

459. | z|=R; argz=¢@ — monsap TVp.

460. r—Ae**’ (A>0) — norapudMHK crivpab.

461. 0<argz<o<2m — Gypuax.

462. | z|[<1, O<argz<o<2m — cekTop.

463. [r,, r,] xecma 6¥itnua kupkuaran {r<| z|<r,} xaixa.

Kyiinaaru coxanapuuur w=Lnz QyHKUMSHMHT KViiMaran
UapTHH KaHOATJIAaHTHPYBYM OMp KUHMAaTIH TapMOFM €pna-
MHJ1aru akCMHM TOTTHUHT.

464. D={Imz>0}, w(i) = "7’

465. D={zz (—oo, 0]}, w(l)=4ni.

466. D={ze (—, 0]}, w(-i) = —% .
467. D={zz [0, +e)}, w(i) = l‘f_‘f’

468. D={ze |0, +e0)}, W=} b

469. D={zz [0, +o)}, w(=i) = -“T'.
470. D={Z@ [0, +m)}’ w[—];ﬁf] = 1031'[1' :
471. D={ze [0, +0)}, w(—1)=—mi.

472. D={ze(—=, 0], z&[1, +)}, w() =%
473. D={|z[<l, Imz>0}, w(i — i0) = -3,

474. D={|z|<1, z&[0, 1]}, w(—1+0)=—ni.

475. {Imz>0} 10KOpH SIpMM TEKUCIHKHH {0<Imw<2n} itynak-
Ka KoH(OpM aKCIaHTHPHHT.

Kyiinnarn myucosnapaa 6epuwiran yM3manapia TacCBUpJIaH-
ran coxanapuu {0<Imw<1} ijrakka KOH(OPM aKCIaHTHPYB-
UM Gupopra w(z) GYHKUMAHM TOTIMHT.
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I
476. 94-4n3Ma :
477. 95-uu3nma. I

I .fﬁ‘*
[
l q’
b ot
I
i

[ x "o“r _____ 1

I

I \ '

|

i 95-un3ma.

_________ {EQ\
0 : ) | s,
| 7
I >:r | _//\
&0 o
[ 5, L
>
94-yn3ma. T
_____ Iy S Tt
478. 96-un3ma. —
479. 97-un3ma. %
- 480. 98-un3ma.
y — . zzmn, U
s ! =t
| A E I
|

96-un3mMa.

481. {| Imz |<m} ﬁynakﬁu {| Imw |<x} i1ynaKka KOH(POPM aKe-

AaHTUPYBYHM Ba ywby
w(Tti)="too,

98-uuama.

~

w(Hee)=—"i, W(—Ti)="e°

apTiapHi KaHOoaTIaHTHPYBYH w(z) GYHKUMAHH TOTHHT.

160

{HP KaHIay KHuMaTiapuia KYHHIArn QOVHKIMS ap 0
| 9185 ¥
§O7 s 2 ; -
408J. COSZ. 484. .\f"”. 8! J. Chz
ANVHHUIATIH TEHTITUK] 'dHIH: KAHOAT1dHTHPYBYH T HWUHT Bap-
Ya KMMMATIapiMHW TCIHHLE -
Y £ |
486. |tgz|=1. 487.|thz{=I.

Kyitmnaru

TEHTAHKIIAPHH ncboT1amr. DY

By TeHraukiapia

WIM3HUHT fapua KMHMaTiapy OJMHIaH!

488. Arcsinz = — Lml 7+ \f:* Z-1 ]
489, Arctgz = L Ln= = - Ln —:i—:
490. Arcctgz = i— Ln %;—:

491. Arcchz =Ln(z+ \/?———l).
492. Arcshz = Ln(z+ \/z—zt—l).
493. Arcthz = Ln E

494. Arccthz = Ln 2*}

Kyitunary ndonaiapHuHr 6apya KWHMaTIapHHU TOTIMHIT

495. Arccos 1.
496. Arc sin%

497. Arcsin 2.
498. Arcsini.
499. Arctg 1.

500. Arctg 2i.
501. Arctg(1+2i).
502. Arc ctg (1+i0).

503. Ar ch 2i.
504. Ar th (1—)).

Kyiinaaru TeHriaMalapHuHT 6apya WAKW31apHHH TOTIHT:

505. sinz=%4.

506.

11—952 161

509. tgz =
510. ctgz=-%.
511. shz = 5
512. chz=1.
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.

517. 2chztshz=i.
518. cosz=chz.

513. sinz — cosz=3.

514. sinz — cosz=i.

515. chz — shz=1. 519. sinz=ishz.

516. shz — chz=2i. 520. cosz=ish2z.

Kyitungaru coxanapHuHr w=f{z) akCJaHTUPULIHWUHT DepuJi-
raH lapTiapHd KaHOATJIaHTHPYBYH OMp KHIMAT/IM TAPMOFH
épiaaMuaard akCMHU TOTIMHT.

521. D={Rez >0}, w= Ln(z+ N7t l),.w(+0) =

522. D={Rez>0, Imz>0}. w = Ln(z+\/z3 +1], w(2)>0.

523. D= {(Im 2 -~ (Rezf <4} w= Ln[z+\/zz+l), -

w(0)=2mni.
524. D={ze(—e, —1], z&[l, +=)}, w=Arcsinz, w(0)=0.

525. D= {lmz>0}, w = Arccosz, w(0)=-Z.

Kyiinaaru coxajapHUHI w=arcsing akCJaHTUPULL €paaMi-
J1arl AKCHHH TOMNMHT:

526. D={Imz>0}.

527. D={Rez>0, Imz>0}.

528. D={Rez<0, z&(—e, —1]}.

7-§. CummeTpHs NPHHLIUIIH

Bup coxaH¥ MKKMHYM coXara KOH(pOpM aKcIaHTHPHILILA
CHUMMETpHUS NMPUHIKWITKAAH KCHT doitnanannnaan. By npun-
MM AHATUTUK JABOM 3TTUpULIra acoc/laHraH.

Airaitnuk, E tynaamaa (£c C) bupop f(z) pyHkuuns Ge-
puiraH OyICcHH.

10-rabpu . Azap D coxada (E< D) wiynoati F(z) gynxuus

monuacaku, “ze I YyuyH

F(z)=f(z)

dyaca, y xonda F(z) dyuruun f(z) Qyrkyuanune E mynaamdan D
coxaza QHAAUMUK 0aeomu detiunadu.

4-reopeMa. Aeap a(ac D) nyxma E mynaamuunz aumurm
HyKmace 0yica, E mynaamoan D coxaza anaaumux dagom A20Ha

6yraou.
162

X_)_(cycaH, E tynnam D coxara termuuiyd 6yaraH 3rpH 4M-
3MK €KM LUy COXaHMHr OMpop KUCMH Oyica, y xonma f(z)
(byHKLmHHHHI‘ D coxara aHaJHTHK NAaBOMH OMTTagaH Kyn
OVnmaimn. :

43-Mmucon. Yuly

o0

f@D=37"=l+z+2+..
n=0

OYHKUMAHMHT aHAIMTHK JaBOMHHH TOMHHT.
Papiiauku, 6y f(z) dyHkuus

E={ze C:|z|<1}
Tyrulamaa (6UpIMK poupana) ronomMopd.
Ky#nnaru
F(2)=14

byukimsauu Kapaiuk. By dyukuua D=C\{1} coxana romno-

Mopd OVmamu.
WKKHHYM TOMOHAAH Vze EyuyH F2)=flz) Tenrmk Oa-

*Kapuiamu.
Hemax, £(2)= ]4_; byuaxkumsa f(z)= 3, 2" QYHKUMIHUHT

n=0
E={ze C:|z|<1} tynnampan D=C\{l} coxara aHalaTHK fa-
Bomu ©ynaau.

Mapa3 Kunauk, f,(z) GyHKums D, coxana (D, c C) Ge-
PujraH xamza ury coxaia KoHgopm 6yiacud. bynna D, coxa-
HUHT yerapacy 9.0, HUHT GUPOP KHCMH Y(y=9D, ) aiinana &iin
€KH TYFPU UYHM3HMK KeCMacHIaH ubopat. By f,(z) akcnanTHpH1l
;D, coxamu (| coxara, Y UM3HKHH Tumsnkxa ([ — aiiyiaHa eiun
¢KM TYFpH UM3MK KECMaCH) aKCIAHTHUPCHH!

Gl=f|(D1)’
I=£(y).

D, coxaHUHT Y éiira HUCOaTaH CUMMETPHK 6ynran coxacu
D,, G coxanuHr [ éfira nucbaraH CUMMETDHK OyJiraH coxacu
aca dz 6yiacuH. f,(2) QYHKIHIHH D, coxajia WIyHAAH aHHK-
NaiiMH3KK, VHUHT Kuitmatnapu f(z) QYHKUMAHHUHE G, maru
Kuitmataapura [ €iira HucbaTas CHMMETPHK 6ynraH KMHMAaT-
Napan Kabysn Kuicun., Y xona f(z) oysxuus D, Hu G, ra,

yuby
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Jf:(Z), ze D,
w=<fi(2)=£(2), zev,
]f-l(z) ZGDz

bynkums aca D, UyU D, coxanu G, U I'UG, coxara koHpopM
akcjaHTupaan (99-uusma).

@ W)

99-yu3ma

Onatna 10KOpMIAru TacOuK, CHMMETPHS MPUHUMIK EKH
Puman-IlIBapu teopeMacu neb aramaau.

Dcanarma. Arap yBa [ nap XakMKMM yKaaru kecManap
oyica, y xonna f,(z) dyHkuus ywoy

LH@=1&

TEHIJIMK €pAaMMIa aHUKJIaHAIH.
44-mucon. Yby

D={zeC:zE[-1, 1l, z€ [, i]}

COXaHH IOKOPH SIPUM TEKMCJIHMK
{we C:Imw>0}

Ka KOH(OPM akcIaHTUPYBYM w=w(Z) (DYHKUMSHHM TONWHT
(100-uyu3ma).
Kyiingaru
D =[zeC:Imz>0, z€][0, {]}

coxana
W=
164
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_ “ IIH‘”””l(lulV””H“HM

'ff”-(\

DyHKUMSIHK KapaitmMu3. PaBluaHku, 6y akc/IaHTHPULL D, coxana

KoHdopm 6ynanu.
DHIN D, coxaHH I0OKOpH sIpUM TEKHCJIMKKa aKCJIaHTHpa-

Mu3. By Kymmam

100-un3ma

=
w=w,+1, (27)

1
Wy =Wy, V=1=1i
AKCJAHTUPULIUIAPHM KeTMa-KeT OaXkapuil HaTHXacuia Conup

OVnanu. ((27) aKkCIaHTUPHMILIADHUHT GaXKapHIUUIN XKapaéHU
101-yu3Mana TacBUpJIAHTaH).

HHIHIHMUWMH””‘“M /L,;u” ”’ (“ [“l”””:
il
N”“JM!I Uﬂ]_ﬂuﬂ_”__lul_lﬂmm [

[l Wil

i
[lynnait kuinb, D, coxa ywody
wy = Jw, = w + 1=V +1, Jo1=i

(hyHKLMS EpaamMuia

|
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G={w,e C: [mw,>0}

1OKOpH #PHUM TeKMCIMKKA KOH(DOPM aKkciaHap 3KaH.
3paM CUMMETPHs MPUHUMITHAAH doitnananuo, D coxahH

wo=A2 +1, J-1=i

(pyHKLIMS EpAaMiuia

G= {ug eCw; € [— A2, ﬁ]}

coxara KoHGOpM akcnanTupamu3s. by coxaHh JOKOpU SipUM
TEKHCIUK

{we C: Imw>0}
Ka KoHGOpM aKcraHTpHIL Kyiungaru
W, = W3+J-2_
4 ﬁ—w3 )

) w=,}w4,J—1=i
AKC/IAHTMPUMLLIAPHY KeTMa-KeT GakapyJIMILK HATHXAcHId
6ynanH.

Temak, D = {ze C:zE -], 11, z € [, i} coxanu 10KOPH

pUM TEKHUCITHK {we C: Imw>0} Ka koHdopM AKCJIAHTHPYB-

yu HyHKIHUA

W3+ﬁ
w= 1/w = |=2—— =
Ji—W:,

ovialn.

45-mucon. Yoy {ZECCRCZ='12‘, hélmz<°°} HYD

Gyinya KMpKHIATAH kyuumars
{ze C: 0<Rez<1}

coxaHu (AyaKHmn)
{we C: Imw>0}
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102-uyu3ma

JOKOpH IpUM TEKHCIIMKKA KOH(pOPM aKCIaHTHPYBIH yHK-
LWMASIHW TOITHHT (102-um3ma).
Kyiinnard

D,={zeC:O<Rez<'§}

coxaHy KapanmH3. By coxa

w,=iz,
w3=2rcwI ! (28)

wy =€

AKCJAHTUPHLLTAPHH GUpHH-KeTHH BaxapHLl HaTuXKacuaa

G={w,e C: Imw,>0}

JOKOpH ApHUM TeKUCITUKKA koHpopM akciaHaiu ((28) akc-
JaHTHpHLLLTIAPHHHT GaxxapuJIHLIHN sxapaéHy 103-unsMand Tac-

BUpJIAHTAH). -

CuMMeTpHs TPUHLIMMTHIAH doitnananuod, GepuJiraH coxa

Wi =’€w2 = eval - eZm’:

(pyHKIMSA ¢paamuiaa

G= {w3 eC:w, € [— TR +oo)}

coxara KOH(DOpM aKCHaHHLUMHH TOMaMH3.

by G coxa
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':HL i

Z= 5 i ’

=~ [

%//I% ik 1|vz>w’ul
uﬂlﬂﬂﬂlwiﬂﬂﬂﬂ@mﬂmﬁ m \Q

w=fw,, V-1=i

akcianTupnilaap épaamuaa

{we C: Imw>0}

JOKOD# s TCKUCIUMKKA aKc/laHaaou.
Herzk, GepuiIran COXaHy IOKOPH SIpUM TEKHUCIHMKKa KOH-

dbops skciazuTipyBuM dbyHKUMA yLIOY

W= W4 = /E,lm'z _{_eklxh

KYpuHULAa 6¥naan.
46-m u c o 1. Yiudy

2kni
D={ZEC!ZE{O, e t ]; k=0, 1, 2,...n—]}

coxaHHU
{we C:|w|>1}
coxara KOH(OPM akCIaHTUPYBUH dynkumsiiy tonuHr (104-

4yu3Ma).
168

%w

104-uyn3ma

Kyitnnaru
. 2
Dy ={zeC.0<argz< -nﬂ}

Coxanu (cekTopHM) Kapaiimu3a. By coxa
n
w, = 7%,
AT 9
w2=w,+\/w12—l, J-1 =i (29)
2
w=wy
AKCTAHTHUPHUILIADHH GMPHH-KETHH Oaxapull HaTHXacHia
Vuigy
G, = {w e C:0 <argw < 27“, | w|> l}

coxara koH¢opm akcinaHaau ((29) akclaHTHPHUULLIAPHHUHT
Baxapuimnmm xapaéuu 105-uusmana TacBUpJIAHTAH).

By epna

2

2 i,

2 = n n
w=ws =(w, + W -1]’ =(z2 +\/z"-1)

dKCNIaHTUPHUILHWHT

2ni 2ni
W(l) =1, W(w) = oo, w(e n )= en
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LIapT/IApHH KAHOATIIAHTUPYBYM OMp KMITMATIN TAPMOFH OJIMH~

IFdH.

{ZEC:0<argz<%E, z'é[

coxa

w:(ﬁﬂ/z"—lj

(byHkuuMs EpaaMuaa

{weC:|w|>l, 0<argw<

105-yu3ma

2
n

2xi

0, en

4r

hn

coxara KOHCI)OpM AKCJaHUUIMHHU TOIIAMM3.

AJTAIHK,

Dk={'zeC:%<argz<2—(k:iE}, k=1,

OVICHH.
PaBlIaHkH,

2
w:[z% +\/z"-1)n

akcaaHtupui D, COXaHu

170

CummeTpus npuHuMnuoad doitnanranuo,

J

J

W,

Gy, ={weC;|wl> I3 3fj—"‘<argn-‘<-?—(k—:l)“},k=1, 2o e Rl

Coxara koHpopM akciaantupanu. lllyuu sbTiGopra 06, cuM-
METPUsI MPUHUMITUHU # MapTa KYJUIalll HaTHXacuaa

2
n
w=[z + z”—lJ

2kmi

D:{zeC:zE[O, eT'J, Pk (O (B SRR n-—l}

tolx

tbynkuus Gepuara

Coxanu
{we C: |w|>1}
Coxara KoH(OpM aKCIaHTHPHUIIHHH TONAMHM3.
47-mucon. CUMMeTpus MpUHUMNUMAAH (doiiaanaHHO,
Yoy
D={ze C:|z|<1}

COXaHUHT (OUPIHUK AOMPAHHUHT)
Z

nf“_'_zn)z =

(bynkums épraMuaard TacBUpHHHM (0Opa3sHHH) TOMMHT.
D — GupAMK JOMpaHMHT y4aapH z=0 HyKraaa Ba KeHIJIH-

2 )
m % ra teur 6ynran D, D, D,, .., D _,. n Ta cexropra

aKpatamMu3. PaBUIaHKH,
Dy = {ze C-Z<agz<}%, | z< 1}

Cyur Gepuirad w GYHKUHAHM Kyiiuaaruya €310 oaMM3:

ZH =

Wi= < =1 2n n
(2" 41y 427741
1

— 1 =
%n"'z*'rn n‘2(%(z"+-—‘;}+l]
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W, = Zn‘
w, =1[w + L
¢ 2 7w,
Wy =w, +1
o]
) P e
4 2wy

aeiunsica, ynaa w (pyHKUHMs yioy
"= ()
0

KYpuHHLITra Kejaau. by akciantupuiuiapaaH (poiinananund,
D, HVHT TaCBUPH (obpazm)

G, ={weC:—§~<argz<£, wg[ﬁ, +oo]}

6yauwnHyM Tonamus (106-unsma).

¥ ¢
y | @ AV @ 1/

R

106-yn3mMa

LIy mMynoxa3a acocuia, CHMMETPHS NPUHIMIIMHKA A Map-

Ta KyJuiall HaTH>Kacuia
|

n (z"-l-l)l

e C:|z|<1} Hu n Ta

byHKuns OMPIUK 10Hpa D={z
{argw =2k | w2 ﬁ}, k=0n-1

172

Hyp OyiiMua KMPKMJITaH (w) TeKHCAUTMIa aKCJIAHTHPHIIHHH
TOnamMus.

MHCOJN BA MACAJIAJIAP

S29: e L e e = p )

Hypnap OViu4ya KecunraH (z) TEKMCIMKHHU OMpPIMK IdOoUpa-
HUHTI TallKapucura KoH¢OpM aKCIaHTHPYBUYH (DYHKUHAHH
TOIMHHF.
530. D={z:z¢[—a, b], z&[—ci, ci]}
(az20, 620, c=20, a*+b+2=0)

COXaHM I0KOPH SPUM TEKUCIMKKA KOH(POPM aKCIaHTHPHHT.
531. D={z:z¢[—a,b], z&[—ci, ci]}
(a=0, 620, 20, a’>+b+c*#0)
COXaHM GUPJIMK JIOMPAHUHT TalIKapucHra KOH(GOpM aKciaH-

THPMHT.
532.
[—a, +e) (a=0) Hyp Ba [—ci, ci] (c¢>0)
KecMa 6yiiMya KMpKWIraH TEKMCJIUKHM IOKOPH SIDUM TEKHC-
JIMKKa KOH(OPM aKCJIaHTHPHHT.

D={z:ze [—1,1], z&[—i,i]}
COXaHM GUPJIMK JOUPAHMHT TAlIKapHcHra KOHGOPM aKcaaH-

THPUHT.
534.

D={z:z¢(|4=1, Jmz<0), ze (Rez=0, Jmz<0)}

COXaHM GUPINK JOMPAHMHT TALIKAPHCHIa KOH(OPM aKCIaH-

THUPUHT.
535.

D= {z: z¢[—0i,0] (a<l), z&([g=1, Imz<0)}

COXaHM I0KOPH SIPUM TEKMCITMKKA KOH(OPM aKCTaHTHPHHT.
536. ITacTKy MaBXyMm SIpuM VK Ba ywiapy +1 HyKranapaa

Oynran xampa z=—I/ HyKrajgaH yTyBYM SIpUM afilaHa €K

OVitnua KUpKWIraH (z) TEKUCIUTUHH (107-umnsma) {w:Jmw>0}

IOKOpU SIpUM TEKHUCIHKKA KOH(OPM aKC/IaHTHPYBUM W(Z)

OYHKUMAHM TOMMHT. _
537. (—oo, —1] Ba [1, +ee) Hypsap Ba y41apy +/ HyKTaJ1apaa

6yaran xamaa z=1 HyKrazaH yTyBYM ApHM aiiaHa ey Oyiinya
KMpKUIraH (z) TeKUCIUTHHE ( 108-yu3ma) {w:Jmw>0} oKopH
SIPUM TEKMCIMKKA KOH(GOPM aKCIaHTHPYBUH w(Z) hyHKUMSAHHU

TOMUHT.
173




gl

1!

0

107-yu3ma.

| U
""”_-1 0
-i
H
108-um3ma.
' 538. [—1,1] Kecma Ba yunapu
| et yykranapaa 6yarad xamnaz =—
|1 } e'w. IVI;I}’K,TaL{aH yTyBUM aijiaHa €iH
!!{ ‘ 6Vitnya KMpKWIraH (g) TEKUCIH-
;g|i[| H i ruHu (109-uusma) {w:Imw>0}
l:; e A “l FOKCDH SIPUM TEKUCJIHKKAa KOH-
”[ i (hopM aKcITaHTHPYBYM W(Z) PYHK-
I | , o l NUSIHY TOMWHT.
539.
”[ D={z:d>1, z[i, bil,
ze [—bi, —i],
ze[l, a], z¢[—a,—1]} (a>1, b>1)
el COXaHH IOKOPH APUM TEKHCIIMKKE

KOoH(OPM aKCIaHTHUPHUHT.

540. 110-un3Mmaia TacBUpAAHTaH COXaHu OMPIIHMK NOMpa-

HUHT TalllKapHcura KoHGOPM aKCIaHTUPUHT.

541. co.szoz sin’ o

1 10-yu3nma

_'"_Hﬂepﬁ(mml MHI VHT 1LIOX4ACH OPACHIIArH COXaHH IOKOPH APUM
[CKICMKKA KOH(OPM aKCIAHTUPHHT.
542,
.\': o .": =1
cost sinta

PiniiepGona YHT 1MI0XUACH TAIKAPHCHHMI IOKOPH SIPHM TEKUC-
IHKKa KoH(pOPM aKCJIaHTHPHHT,
543. %—%—zl rurepOoJIAHUHT 1IOXJIApH Opacuiarn
a” )
COXAHM IOKOPH SIPUM TEKMCIMKKAa KOH(OPM aKCIaHTUPHHI.
~ Kyiingaru mycosinapaa Gepuirat coxalapHu IOKOPH ApHM
TeKncMKKa KOHPOPM aKCIAHTHPYBYH oupopta HYHKUHAHH
ronuuyr:
544.
{.\:-é—, hy S_\'Sm} Ba {.\':%. _oo<_v:§h:}
(/13</.'!) Hypaap 6yiinuya KMPKWITaH {0<x<1} iynax.
) 545. {0 <x<h, y=0} (h<Il) kecma Oyitnya KUpKHIAraH
0<x<1} iiynak.
546.
{0<x<h,, y=0} Ba {1—h,s x <1, y=0}
U?, +h.<1) kecmasiap O¥HHYa KHPKHITAH [0<x<1} iynak.
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%
]
A

KecMma OViinua KupKunral

B4R dx = B e 3 Sl (F5T 3500 EUB
G. A =5, NS y<o (120) Hyp OyVUMHua Kupruirat

W<x<m, y>0} sipuM Hyiak.
fie

4 n
£ {2 =
L 2= S 7

. l Es 155 ) |
(A,~h ) nyp 6¥itnua kupkuiran {0<x<m, y>0} sipum iiy.1ax.
550. {|z-—1[=1}, {lz+1|=1} aiinananrap Ounan yerapananrat

1
< p<
O<y< ""-J? Kecma Ba

1~
Ba {2<x<eo, y=(0} Hyp OViiMua KUPKUITaH COXA.
551. {|z—1|=1}, |z—2|=2 aiinanasiap 6mnan yerapasaHraH

i
pa {y=0, 2<x<a} (a<4) Kecma 6ViiMua KMPKWITAH COXA.

xamiaa {y=0, 2< x<a} Ba {y=0, b<x<4} (a<b) kecmayap 6yiinua
KMPKUJIrAH coXa.

553. Masxym VK Ba {|z—1|=1} aitiana 6unan yerapajiasrat
xamaa {y=0, 2<x<a} kecma Ba {y=0, b<x<=} (a<bh) Hyp Gyitnua
KUPKWJITaH coXa.

554. {|z=1|]=1}, {|z+1|=1} aiinananap 6unaH yerapajiaHrat
Ba {x=0, —o<y<p} (=0, p=0) kecMa OViiHua KMPKUJITAH COXA-

555. {x=0, 0<y<h} kecma 6¥itnua kupkwiran {z—1[>1,
|z+1/>1, Jmz>0} coxa.

556. y'=4c*(xto?) napabojaHMHT UK.

557. y’=4o?(x+o?) napabosaHUHT HYUHK OUPJIMK aqoupara
KoH(OPM aKCIAaHTUPHHT.

|
| ”“,lll”
&

I11-yn3ma.

112-unu3ma.

l

0

-i

113-unsma.
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{lz—1=1, {|z—2|=2} aitnananap 6unan yerapananraf

Kyinoary Mucotapaard 4M3Maiapia TacBHPJIAHTaH co-
xanapru {wlmw>0} 1oKopu apuM TeKHCIHKKA KOHGhOPM aKc-
JadTHpyBui Gupoptra w(z) (MyHKUMAHI TOMHHT:

558. 111-yusma. 564. 117-un3ma.
559. |12-yusmMa. 565. 118-yu3ma.
560. 113-umusma. 566. 119-un3ma.
561. 114-un3ma. 567. 120-yu3ma.
562. 115-uu3mMma 568. 121-un3ma.
563. 116-uynin

777
i

11d-um3nma.

1 15-un3ma. 116-un3ma.

;{iz_\_l ” 2
! !!!!JJH!MJ{!H‘m;

il

|l

B Ay 2

118-um3ma.
12—952 177
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119-uu3ma.
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120-un3ma.

121-un3ma.

569. {.l'2< ZIJ(f\‘Jrg)} (p>0) coxanu {w:IJmw>0} ioKopH

SIpUM TEKMCJIMKKA KOH(OPM aKCIaHTHPYBYH W(Z) QYHKUHUSIHKA

TOIMTHUHT.

570 { R ”:0 >1, x>0} (0<0' < ) coxaHu {w:.Jmw>0}

* lecos“a  sin®

IOKOpU SIpUM TEKHCJIMKKa KOH(hOPM aKCIaHTHPYBYH w(z)

(byHKLIHMSIHY TOITHHT.

122-uM3mMa

178

| 23-uK3mMa.

Kylingarn Muconnap Yyu3Manapuaa TaCBUPJIaHTaH coXaap-
Hu {w:|wj<1} nompara KOH($OPM aKCIAHTUPYBYH W(Z) DYyHK-
UHSIHH TOITHHT:

571. 122-yu3ma. 572. 123-yusmMma.

Ky#unary Muconnap yu3Manapuia TaCBUP/IaHraH coxauap-
HU {w.Jmw>0} 10KOpH SApPUM TEKHCIHKKAa KOH(MOPM aKciaH-
THUPYBUH W(Z) DYHKUMSIHA TOMMHTI:

573. 124-un3ma. 575. 126-un3ma.

574. 125-uusmMa.

l[(,{ I

1+1

i

o

|
N
-i 1-L

T

H \/Hll“lhl””l[h.
. L

Il'

| jlllflf”lllf'_' 126-4yn3ma.
(-2 a3
(H el ’ j
| Jintis HIIIH(MH
576.

D={zIJmz>0, z¢ {Rez=7% +kn, 0sImz<a, k=0; =1, +2,. 1}

coxanu (127-umsma) {w:Jmw>0} [1OKOpH SPUM TEKHCIHKKA

KOH(OPM aKCNIAHTHPYBYH QYHKLUMSHI TOMUHT.
577. {z]z<1} — GUpAMK JONpaHH

{w:!wlsl, argw:%?‘—.kzo,n—l}
179



5= S A T S PR

YTy ///
- Lo 1 ¥

127-yn3ma.

«IOJIIY3»HUHT TaluKapucura KoHGOpM aKCIaHTHPYBUH w(2)
(byHKUMAHH TOTIMHT.
578. BupaMK 1OMPAHUHT TallKapUCHHHU

{w:|w|s 1, argw = %, k=0,n- I}

«1OJIIY3»HUHT TalUKApUCHTa KOH(OPM aKCIaHTHPYBIH w(z)
(pyHKLMSHH TOTIMHT.
579.

{v—anSa, y=g+kn} (k=0, £1, £2,...)

Kecmanap ﬁifﬁw'{a KMPKWIraH (g) TeKUCIMKHHU XaKMKHi1 yKIaru
[kn—b, kn+tb] (k=0, 1, 7 O<b<%) KecMasiap Oyiun4a

KMpKWIraH (w) TeKMCIMKKa KOH(pOPM aKCJaHTUPYBYH w(2)
(byHKUMSAHHA TOMMHT.

580. [0y <o, x= 4] (=0, 21, £2,..)

Hypsap 6yinua KUPKWITaH TeKHCTHKHA IOKOpH SIPUM TEKHC-
nuKKa KoH(GOpM aKCIaHTHPYBYH (PyHKUMAHU TOTTHHI.

581.
{z :ze [kni, kmitee], (k=0, £1, £2,..)}

coxauu {w:Jmw>0} spuM TEKHCIMKKA KOoH(pOpM aKCJIAHTH-
pyBuM w(z) QYHKUUSHH TOMHUHI.
2.

{zJm>0, ze [km, kn+mi], (=0, %1, +2....)}
coxauu {wJmw>0} sApuM TEKHUCIHKKa KoH(OpM aKCJIaHTH-
pyBYH W(z) (GyHKUHMSAHW TOIHHT.
583. {z; Imz>0: z¢[2k, 2k+21i].
ze [2k+1, 2k+1+i] (=0, +1, £2,...)}
COXaHHU {(w:Jmw>0} ApuM TEKHMCIHKKA KOoH(POPM aKCJIAHTH-

pyBu W(z) QYHKUMSHM TOTHHI.
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IVéob

KOMILIEKC APTYMEHTJIN O YHKUIUSAJTAPHUHT
HUHTEI'PATTA

1-§. MuTerpan TymryH4acH

S’
Komrmuiekc Tekucauk C na oupop TYFpuJIaHyBuny = ABarpu
YM3MKHH OJIAHJIHK.

S
y= AB 3rpu YM3HKHH A nau Bra xapab g, g, --- » g, HYK-
Tanap épaamuaa a2 TayY, Yo - Ty éit-
Japra axparamu3 (;fft' EMMHUHT DOLIN- Zns 2"5

HH z, HYKTa, OXMPHHH I HYKTa TacBUp-
naiiam (128-unsma). Y, -€iIapHHHT (k=

1,2, ..., n) y3yHIHKJIapH [ NTADHUHT (k
=1, 2, ..., 1) HT KaTTaCHHH A 6unaH ¥
OenrunaniMma: »
A=max /,
l<ksn Z.*A
AflTajuiMK, 7Y 9TpH YH3HKIA [ (2) 128-um3ma

(yHK1LMS GepuiraH OYICHH. JOKopuaa- :
ru xap 6up vy, €ina uxTtuépuit § HyKTa o116, cyHr OepuiraH

(YHKIMSAHUHT L1y HYKTalard f(éx) KWIIMaTHHU Z, — E,_, T
KyraiTupuo, yiby

G=§,]f(€k)'(zk‘zk4) (1)

iinFuHAMHK Ty3amu3. Onaria 6y iturpnHan f(2) OYHKUMAHUHT

umHTerpan MMFMHAUCH aeunagq. 3

Pasuianku, f (z) GyHKOMSHUHT MHTErpall MMFUHIMCH Y
5rpv UM3HKHMHI OYIMHHIINIE xamza xap oup Y, 1a OMMHTaH
g, HyKranapra GOFNUK OYnann.

[- tappud. deapi — 0 da f (2) dyHKyuAHUHE unmezpan
iy FuHOUCH Y depu HUSUKHUHE OyauHuW ycyauea xamda Y, 0a &,
HYKmMaHune manaab onuxumuea porauK 6yamazax xon0a HeKau
aumumeaa 2ea 6yaca, 6y aumum [ (2) @yukuusinuney 32pu Yu3UK

Gytiuta uhmezpant de6 amanadu 6a
181



){f(z)dz 2)

KaOu Oenrunanany. Jlemak,

[f@de=lim S, /€ (= 2a).
Y (=

Arap z=x+ iy, f@Q=ux, )+ iv(x, »)=ut1v

neiuica, yuna (2) uHterpan 2 — Typ 3rpH UM3HKJIHW WUHTET-
pauiap 6uiaH KyHunarmya 6oFIaHraH

[f(z)dz=[udx—vdy+ifvdc+udy
4 Y Y (3)

1- TeopeMa. f (z) @yuxyuanunz y 3zpu uusux 6yiua

unmezpaau
| f(z) dz
Y

Hunz Maexcyd Gyauwu yuyn Kyiudazu

fudx-vdy, [v dx+udy
Y ¥
92pl HUIUKAU WHMEZPaiiaprune Maexcyd Gyauwu 3apyp 6a

emapau.
XycycaH, f (z) @yuryua yzaykcus byaca, yrunz unmeepant

[f(2) dz

Mmaaxicyd Gyaadu.
MuTerpalHUHI XoccajlapH.

1°. Arap f (2) Ba g (2) dyHKUMANAD Yy C) Y 3rpy YM3HK-
na OepuiraH Ba Y3JIyKCH3 oyica, y xojina

j[af(z)+bg (z)] dz=aj'f(z,) dz+b[g(z)dz @)
Y 7 ¥

6ynamu, OyHna a, b — KOMILIEKC COHJIaPp.
2°. Arap f (2) dyrEkuua y orpu YM3HKIa GepuiraH Ba y3-

JIYKCH3 6yIub, Y= 1YY, N1 @ 6ynca,
182

[f(z)dz=[f(2) de+ [[f(z)dz )
Y Yi Y2
OVnamm.
3°. Arap f (z) dyHkuus y 3rpH 4M3MKaa OepuiraH Ba y3-
Jiykcu3 6yica,
[f(2)de==]7(2) &z (6)

T
6ynanu. By epma vy~ — ©epwiraH opHeHTaUMsA e

(iiyHaaMLl) ra TeckapM OpMeHTauus OuiaH ¥
OJIMHTaH 4M3uK (129-yn3Ma). H

4°. Arap f (z) GyHKUMS Y 3TPH YM3MKIa Oe- ¥
puiras Ba y3inykcus 6yica, .
dz| < .
)‘[f(z) < }J;|f (Z)| |dzl (7) 129-yu3ma

6ynanu, GyHaa |dz) = (.:;!’x)2 + (a’y)2 (z=x+ iy).

KymnangaH,
M = max|f (z),
Y
[ (y) — y orpH YN3UKHMWHT Y3YHJIMIH 6¥yica,
[ f(z) def< M -1(y)
Y

oynanu.
5°. Arap f () dyHKUMs Y OTPH HM3HKIA GepuaraH Ba y3-

JIYKCHU3 Y OTPH YU3HK yuioy
z=2z (1 (<t <P)

reqriama 6wiaH GepuiaraH 6yimo, Z(#) = 0 6ynca, y xonna

B
[f@de=]fz@) 2 @) adl (8)
¥ o

oynan.
By dopmynanaH KOMIUIEKC apryMmeHT/IM (DyHKLMSL HHTET-

paJuMHU Xucobnalia (oipanaHuIann.
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I — mucon. Yubdy
[dz
7

uHTerpainu xucobianr, OyHaa y YUM3nuK gowu a (a e C) HYK-
tana, oxupu b (b € C) HyKrana OyaraH 3rpu UU3HUK.
PaBuwianku, f (z) = 1 QYyHKUMAHUHT MHTErpal HHUFUH-

OUCH

6=% fE€) @ -2)=3 @ -a)=
k=1
= Z]““Zﬂ-*-zz_zl+"'+Zn_-zn71= zn—z(]

6ysaom. Arap’

[dz =lim o
¥ A—=0

Ba 7,= @, Z, = b PKaHWHH spTHOOpra o/cak, yHaa

[dz=b-a
¥

OYJIMIIMHU TOMaMH3.
2 — Mucona. Yoy

I, = [lz=a) dz (n — GYTYH COH)
¥

aur, 6ynpa y= {z € C:lz—d =p,p>0}

WHTEerpaiHA XMCOo0
JiyHaIMLI COAT CTPE/IKACHUTA Kapama-Kap-

aiinaHanaH uoopar (
M OJIMHTAH). )
v aiiJlaHaHUHT TeHTJIAMacHHH KyHujgaru

=z =at+tpe (0 <t<2n)
KypuHMILAA E3U0 ONaMU3. Yunaa
dz=d (a+ p e = ipe"dt
6ynub, (8) dopmyiara Kypa

. n+l2n it(n+1)
I,,=I(Z-a)"dz=fp Je dt
Y 0

oynany.
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Arap n = —1, OVica,

i . 2r
]n = [-an j‘en{m—l)df = ip”ﬂ ef”""’“ l = 0
0 Itne) 0

Ovnanu.
Arap n = — 1 6ynca,
[, = If e™ dt = 2mi
0
6ynanu. demak,
{ 0, arap n # —1 6yica,

feséiap 2ni, arap n= -1 6¥ynca,

[(z-a)'dz= [(z-a)'dz=
5

3- Mmucol. Arap y 3rpH YH3HK I03acH S ra TeHr 6yiraH
COXAaHU yerapaioBuM EnuK YM3uK Oyica, y xosna

Hxa'z=S
5

TEHIJIMKHUHT YPHHINM GYTHIIMHE HCOOTIAHT.
BynnaH OyEH gf — GeJIr UK KOHTYp Y OViiMya oJIMHTaH

MHTErpaIHU OMIAHpaTH.
PasiaHky,

f@Q=uly+tivxy==x

YVUYH
u@x=x, vxy=0

6ynamu. (3) dopMynanaH ¢doitnaaHub TONaMH3:
§xdz=§xdx+ i$x dy
Y Y 4

By TeHIJIMKHHUHT YHT TOMOHHMIATH Xap 6up orpy YM3UKIH HH-
terpasira ['pun ¢opmyaacuHH KiJlTacak, HaT>Xana

$x dz = Hadxdy+ijjdxdy= i”’dxdy:is
¥ $ ) 8

GYauIIY Kenlub YMKaau.
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4- Mmucoa. Ywoby
[x dz
4
MHTETPAJHM XUCOoBNaHr, 6YHAa Yy 3rpH YH3HK,
{ze C:lzl =1, 0<arg z<m)

JaH ubopar (YU3MKHUHT 6ol z = 1 HyKrana).
ABBAJIO Y 3TPH YM3UKHHM Kyiuzariya

z=e", 0<rt<m
napamMeTpUK KypuHUILIa €316 onamu3. YHaa (8) dopmynara
Kypa
[xdz=[cost-d (e")
Y 0

oynamu. by TEHTTMKHUHI YHT TOMOHWAArd aHHK MHTErpaiHi
XUCcoOIaiiMH3:

n . b4 T
[ cos td(e”):jcos td (cos t+isin f)=[cos 1 d (cos 1) +
0 0 0

T b3 n i
+ifcos td (sin t) = "0252’ |+i[cos ¢ sin tl—j—sinzt dt]z
0 0 0 9

n T T F
o ijsinzt dt = zjl'_cg—s—zi dz = i-%—(t-%—sin 2t)j= %‘
0 0 0

Jemak, _
de = %f_ .
Y
5-mucoJ. Yuby
§lo| -z dz
Y

WHTerpaTHU XucobaaHr, OyHaa y 3rpH YU3HUK,

-1 0 1

{ze C:lz|=1,Imz> 0}

JOKOPM SIpUM aijiaHa Xamzaa [—1, 1] kecManaH
uGopar 6ynraH ENUK YU3MK (130-um3ma).
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130-yu3ma

g Al(g]_‘»fyl‘ﬂtiﬁ {2=xtijpe C:'_—I <x<1, y= 0} Hu, v, ned
{ze C: 1zl =1, Im z < 0} Hu Genrwiacak, yHaa
Y=NnYmh

OVaud, MHTerpaiHMHr 2° — xoccacura Kypa

§l|- 2dz= [lef 2dz+ [||- 2 dz

Y il 72
OViianu. By TEHMMMKHHUHI YHI TOMOHMIArH HHTErpaljlapHU
ajoxujaa-ajgoxuaa xucobnaimMns:

”z}-f dz = j’x Ixf dx = ?x (-x) dx + sza'xz 0.
Y -1 -1 0

Keiinuru
[l -z dz
Y2

uHTerpanHu xucobnaw yuys z = € (0 < t < m) neiMus. Vupa

= =" il it iy =
Y_[z[z] 7 dz £|e’le d(e’)
~1et ie'dz = ifdz=in
0 0

Oynanu. [leMax,
$|2 z dz = in.
s
6 — mucoi. Arapf (z) dynkumus O HyKTaHHHT 6upop
atpoduma y3Iykcus byica, y Xouna
lim j@ dz = 2nif (0) (9)
Tr
TeHIMKHUHAT YPUHIM OYIUIIHHN HCOOTAAHT. By epna vy, =

{ze C:ld = r aitnaHa.
f(2) dyskunsi z= 0 HyKTana ysryKcus. Tabpudra 6HHOAH
v £ > () onMHraHaa Xam wyHaai 8 > 0 coH TONMMIAANKH, 4<

§ TeHTCUAIMKHH KAHOATIAHTHPYB4HM 6apya Z € C nap y4yH

If (-7 O] <&
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TEHTCHU3JIMK YpUHIK Oynaan. bunobapuh, r < 8 TEHICH3/IHK-
HM KaHOAaTMaHTUPYB4YM Oapya r Jlap Y4yH

’f(re’.‘p)—ffo)1<i (0 < ¢ <2n) (10)

TEHICU3NUK OaKapwiaiH.
Y, EMMK YN3HUKHU T = re”, 0 < ¢ <2n wakiuaa udonpana-

CakK,
2n :
[LE dz =i [ (re®) dy
Yr £
6ynud, OyHaaH

JL2 dz~2mi £(0)
Tr

2n
if f(re"") do — 2mi f(O)J =

0

<

[ (re") do-T7(0) do

B m £ (re®) - £ (0)] do

(10) myHocabarra Kypa OXMpru1 MHTCrpal € [aH KaTTra 3Mac.
Jlemak, r < & nap y4yH

< 2‘(ﬂf (re“’) - f(0)| do.

Ji%dz—znif(()) <e
Y

ovnub, oy
lim [ L& de=2mif ()

Yr

Oy IUILMHH KypcaTaiH.

MUCOJ BA MACAJAIIAP

1. Yiudy f .
zdz

Y
UHTerpaaHH XMco0IaHr, GyHaa y YM3UK gowmn a (a e C) HYK-
rana, oxupu b (b € C) HykKraga GynraH arpu HYM3UK.
WurerpaiapHi XUCOOIaHT.
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2. [Imz dz, GynpayGowm 0 Ba oxupy 2 + i HyKTana 6yiran
. )
TYFPH YH3HK KECMacHu.
3. jx dz, y:z =2+ HYKTaHMHT PaIHyC BEKTODH.
¥
4. [xdz, y:[z-d/=R,
Y
5. [|z| dz, v: 6owu (— 1, 0) Hykrana, oxupu (1, 0) HyK-
¥
Taja OyaraH KecMa.
6. [|z| dz, y:(-1, 0) nykraman (1; 0) Hykrara Kapa6 iyHar-
7
raH I0KOpH sipuM OMPJIHK aiiiaHa.
Arap y 6o z, = — 2 HyKTaga, OXMpH Z, = 2 HyKrana
oynran {|d = 2, Imz < 0} aiinana ©ynaru 6yiica, Kyiumara
MHTerpajulapHu XMcoOJaHr:

7. [Zdz 9. [|z] dz
Y ¥

8. [& 10. [z e dz
¥ %

11. [(2x -3 iy) dz.
%

Kyitumary MHTerpaaIapHu xucobiaHr, OyHna y o1
z, = 1 HyKTaga, OXMpH z, = i HyKTaga OyjiraH KecMma.

12. [z dz 13. [ Imzdz.  14. jl%ldz
¥ i 14

Kyiiupary MHTerpauylapHH XMCOOJAHT.

15. §zzde 17. § Rezdz

2=t [z-1]=1
16. §z Imz’dz. 18. fln 7dz
|2=2 =1
19. ][(y+1)—ix] dz, y:zg=1Bazg =-i
i,
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HYKT@IapHHU TYTAIITHPYBYM TYFPH YM3HK KECMaCH.

d.
20. iz_(,ﬂ,,-) , yile-Q+0 =1

21. I()c2 +iy2) dz, y:zg=1+iBag =2+3i
T
HYKTa/IapHH TYTaLITUPYBYM TYFPH YM3HMK KECMacCH.
22. §Zdz, y:x=cost y =sint (0<¢<2n)

23. Zd__za, y:x =3cos t, y =2 sin ¢ — JIHUIIC.

Y
{
a8
I.§
¥

24. %, ¥:x = coS 1, y = sinf — ainaHa.

25, |¥dz ¥z= 2 + | HyKTaHWHT pajiifyc BEKTODH.
v

26. [ydz, ¥ |4 =1, 0<argz < n—ApnM aimaHa (UM3HK-
¥

HUHT OOLUU Z = HYKTa/4a).
27. $ydz, vilz- a| = R - aiinaHa.

¥
28. Hzl dz, y:z =2 - i HyKTAaHUHT painyc BEKTOPH.
¥
29. || dz; vi|d =1, 0 arg z < 7 (4MIMKHUHT Goum z =1
¥
HYyKTazna).
30. [l dz; iz =1,Re 22 0 (yuanKHUHT ok z = — I
4
HyKTaza). )
31. §|¢ dz; v:|z|= R - aitnana.
2i
¥
@ 32. [£d% v 131 — umsmana TacBMp-
ST IS N Y
JIaHTAH SPUM XAJIKaHMHT Yerapaci.
131-uM3ma
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g8 (z—a)"dz (n — GyTyH coH); y:|z—a|=R, 0 < arg
Y
(z — a) < m1 — spum ailaHa (MM3MKHHUHT OowHn 7 =a + K
HYKTana).
34. §>(: — a)"dz (n — OyTYH COH); MapKa3u a HyKTaaa, To-
¥
MOHJIAapM KOOpAMHATA YKJjapura rnapajuies OyaraH Ksaapar-

HUHT MEepUMETPH.
35. Arap y 3rpu YM3HK 1031 S ra TEHT OyJIraH COXaHH Jera-

pajioBuu EnMK 4Ku3MK OVica, y xonaa
fydz=-S
Y

TeHJIMKHUHT VPUHIN OYIULIHHN HCOOTIaHT.
36. Arap y3rpu YM3MK 1031 S Ta TEHT OYJIraH COXaHH vera-

paJioBuM ENMK 4YM3MK OyJica, y xoJiaa
§Z dz=2i 8
¥

TeHIMKHWUHT YPUHIH OYIHMIIHHH 1cOOTJIAHT.
Kyiiimars MHTErpayIapHH XUCOOJIaHT:
37. [e%dz; v g, = 0 Ba g, = T — im HYKTATAPHHU TYTAUITH-
¥
PYBUM TYFPH YU3HK KECMACH.
38. jclc!ZRcz dz; v. z, = 0 Ba g=1+i HYKrajapHH TYyTall-
Y
TUpYBUYM TYFPH UMUK KECMACH.
39. [efdz, Y= X napaGosanuHr z, = 0 Ba g, = 1 + 1
Y
HYKTAIapHW TYTAUITHPYBUM OY1ary.
40. [cos zdz; vizp = Z paz =m + [ HYKTalapHu TyTall-
Y
THpYBUM TYFPH UM3HK KECMACH.
41. [Re (sin z) cos 2 dz; yix = Z, —1sys1—xecma.

14

l

42. f sIm (@) dg v x= 1, — ] £y <1 — KecmMa.

i
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44. (€ Re z dz
5. fe7'Re 2 ds
46. [ .

47. ‘-ﬂz_ I [d;'_

48. Arap y umusMk z, = 0 HyKTazaH g, = [ HyKTara Kapad

HyHasrad TVEpU YM3MK, KecMacu OyJica,

| z sin zdz
¥
MHTErpaJHy XUcOGIaHT.
49, Yoy
|dZ, 2nr
= 2] a i
el A

lz|=

TEHTTIMKHM MCOOT/IAHT.

50. Arap|al = R 6¥ca,

|dz{ < 2zR
le=ale+al ~ [R2-faf|

lz|=R
TEHICHU3JIUKHH ncboTnaHr.
* ok ok
Kyiiungard mMcoiulapga WHTerpal ocTuia K¥n KuiMaTiIH
(hyHKUMAHUHT MHTErpajiail YA3HFHHUHT 6upopTa HYKTacH-

1a 6epuaraH 1apTHH KAHOATJIaHTUPYBYH OMp KuiiMaTiu Tap-
MOFM TypaJy. Arap 4M3MK EnuK 6yica, ylia HyKra MHTerpa-
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Mall YU3UFUHUHT GOLUIAHFMY HyKTacH aeb Kabyn KHIMHaau
(MHTErpaTHUHT KMiIMaTH 11y OOLUIAHFHY HYKTAHMHT TaHna-
HULIMra GOFIMK OVIMIUM MYMKHH 3KAHJMTMHM €1/1a TYTHLI

Kepak).

j—d—z— HHM XUCOOJIAHT.

},JE

51.v:1zl =1,Im z20; J1=1 — spum aiinana.
52. v |zl =1,Imz=0; J1=—1 — sipum aitnana.
53. v 1zl =1,Imz<0; J1=—1— sipum aitnana.

54. v 1z] =1, 1= 1 — aiinana.
55.v: 1zl =1; J-1=i — aiinana.
dz
56. | = uu xucobnanr, Oy epaa
e :

vld =1,Imz20; y1=1.

57 jﬁdz Hu XucoGnanr, Oy epaay: g, = — 2 HYKTalaH g,

Y
= 2 mykrara Kapa6 iyHanras {|z|} = 2, Im 2 < 0 sipnm aitna-
Ha Ba ‘{/I_ = | LLIapTHHU KAHOATJIAaHTHPYB4H OMp KMHMAaTIIH Tap-

MOK, OJINHTaH.
§ Ln z dz HM XMCOGIAHT.
¥
58.y:1d =1;Ln1=0.

!

59.v:ld =1;Lni=F-

60.v: |4 =R, LnR=1In R _
6.y |4 = R, Ln R=In R + 2mi.
62. n — 6yTyH coH Ba Ln 1 = 0 6ynca,

$z'Ln z dz
R
MHTerpaJIHA XMCOOJIaHT.
63. n — 6yTyH coH Ba Ln (
§z'Ln z de
[<f=!
{HTEerpaJIHA XUCODJIaHT.
13—952

—1) = =i 6ynca,

193



64. Kyn KuiMaTin a° hyHKUMSACHHUHT Xap KaHaaid Tap-
MOFH OJIMHTaHJa XaM

$a‘dz=0
Je-1
TEHTJIMKHUHT YPUHIHW OVAMIIMHY MCOOTAAHT.
65. o — uxTnépuii KomIuieke coH Ba 1* = | Gyica,
$z"dz

Ie=1
WUHTETPAJIHU XUCOBJIaHT.

* k 3k

66. Arap f(z) dyHKUMS Z = @ HYKTaHHHT 6Mpop aTpodua
V3JIyKcH3 Oyica, y xoJna
: SR dz _ 5 ;
lim § e 27if (a)

r—0 lz'“l”

TEHIJIMKHUHT YPUHIU OYIHIIMHU HCOOTIAHT.

67. Aittaitnuk, f(z) GyHKUMS KEHIAHTHPWIraH KOMIUIEKC
tekucauk C Za y3iaykcu3s 6yiacuH. Arap Y, UM3MK a (a € &)
HyYKTanaH a + 1 HyKTara Kapab MyHairaH TyFpy 4YHM3HK KecMa-
cu 6yiaca, y xonga

lim [ /(z) dz = f ()
Ya

TEHITIMKHMHT YPUHIU OYIHIIHHU UCOOT/IaHT.
68. ®apa3 kunaiauk, f (z) dynkuus {Imz >0} 0KopH
SAPUM TEKHCIHMKAA Y3IyKcHu3 OYIu0,

V(o)< m-[d"

TEHICUITHK OaKapWICHH. Arap Y, YM3HK g, = R HyKTalaH z, = — R

HyKrara Kapa6 iyHamran { z| = R, Imz>0} apum aitnaHa 6yica,
yuby
[/ e"‘dzi < nMR"

TR

TEHTCU3MUKHH UCOOTIaHT.
KypcarMa. sing > %(p(() << %) TEHrCU3NHKAaH Po¥i-

JaJJaHHUHT.
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69. Aittaiinuk, f (z) dyHKuMA
—o<gargz<a (0 <a<n)
Gypuakna yanykeus 631u6, | arg 4 < o nap yuyH z—e na zf(2)
— A GYiIcHH. Arap Y, UM3MK Z, = Re’™ HyKTapaH g, =Re™ HyK-
Tara kapa® WyHanraH

|zl = R, |arg zl< @

€it 6ynca, y xonna ywby
lim [/ (z) dz = 2ioA
G

TEHIJIMKHUHT YPUHIK OYIMILMHHM MCOOTAHT.
Kyiinaarn tacaMkIapHd HCOOT/IAHT.
70. dapa3z kunainuk, [ (z) GyHkuus

x2x,0<ysh

SIpUM iiynakaa y3nykcus 6ynn6, ywoby
lim f(x+iy)=A

X—eo

JumuT y ra BOFIMK OyMaraH xouia sa y y3rapyBuMra HucbaraH
TEKUC paBULLIIA MaBXKy/l OY/ICHH. ATap B,— macTaaH I0KopHra Kapab
iyHanran 0<y<h BepTHKaI TYFPH YM3MK KECMACH 6ysca, y xonga

lim [f(x)dz=iA-h

Oynaan.
71. Ajitaitiuk, f (2) GyHKUHSA

0 <arg (z—a) € o

0<|z—(1|$1‘0,
(0 < a<2m

cekrop/aa y3JIYKCH3 6ynuo,

lim[(z - a) f (2)] = 4

z—-a

Arap y YM3MK Ly ceKTopaa €TraH sa

JUMUT MaBxXya OVIICHH. . i Pog st
ityHaMM Mycoar 6yiraH {{z = al = r} aiinana &itm 6yaca, y
XoJiaa

i r) dz = iAo

lim [f(r) dz

¥
Oynanu. :
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72. ®apa3 Ku1aiiuK, f(z) GyHKUMs
ld 2R, 0<argzsa  (0< o< 2n)
coxaza y3/1yKcH3 OViuo,
lim z/(z)= 4

JMMHUT MaBXY OyiacuH. Arap [y un3KK 11y coxana érraH Ba
ﬁyﬁam{mu KOOp/iMHaTa folmra HucbaTaH mycbar 6yaraH {| zl
= R} aiinaHa €iu Gyica, y xonna

lim [ f(z) dz = iAo
I'g

Oynaan.
2- §. Komu Teopemacu

Komrmneke y3rapysumin dyHKuMsIap Hasapuscuaa (yH-
JlaMeHTaJl Teopemanapaad 6upu KolWHUHT MHTErpaj Teope-

MAaCHINP.
2-teopemMa. (Kowunune unmeepan meopemacu). @apas

Kuaaiaux, [ (7) ¢yurxyuscu xomnaexc mexucaux C dazu oup
6¢3m¢mmu D ’c'.t_)xaaa 2oaomoph 6yacun. Y xo0ada D za mezumai
Oyazan uxmuépuil myrpuAaHyeuu énuk zpu wusuK y 6yiauqd
OAUN2AN UHMezpaa Hoaza menz 6yaaou:

$ f(z)dz=0
y

[Okopuaa 613 KYpAUKKHU (2 — MHCOJ)
e ]
f(z)= Z-a

byHKUMSACHAAH V. | 7 — al| =p aiinana 6yiiiya oJUHIaH UHTET-

pai 2mi ra TeHr. By muconna f(z) dynkumscu C\{a} na roso-
mopd 6y1mb, 6y coxa 6up GoRTaMIM 2Mac.

LLyHuHT yayH XaM ¢ [ (2) dz # 0 Gynanu.
14
2-teopeMa TybaHaardya xam €3WJIMLIH

MYMKHH.
2’-teopema. Dapas Kuaaiiaux, D c

C 6up Gorramau, wezapacu MmyrpuiaHye4u
énuK “u3uKO0anH MAauKul monzaw coxa

oyacun. Azap f (z) @yuxuuacu D coxanune
196

132-yu3Ma

énuru D nunz 6upop ampoguda zoremopgp 6yaca (132-wus-

Ma), y xoa0a
[ f(z)dz=0
oD

6yaadu.
By Teopemann f(z) Gynkuus pakar D aa roaoMopd Oy nran

X0J y4yH XaM HcOOTIAIN MYMKHH.
3-Teopema. D c C Gup Gornamnm, yerapac TYFpuia-
HyBun coxa 6ymmub, f (7) dyuxuuacu D da zoaomopp, D da

Y3aykcuz 6yacun. Y x040a
§/(z) dz=0
aD

oyaadn. r
4-teopema. (Kyrn GoFmamin coxa yuyH). Papa3s Kusrau-

aux, D c C wezapacu I, y,, ... , %, My FpUAGHYSHU HUILKAGPOAH
Mmaurcus monzan kyn Goramau coxa 6yacun ( 133-uuzma). Azap

£ (z) D oa zonomopd, D 0a ysayxcus byaca, y x010a
[f()de= [f()dz =0 an

ab Tuyiu.uY;,

menzAuK ypurniuoup. '
(11) TEeHDJIMKHM KyHuIaruia xam €3ui MYMKHH

}[f(z) dz=§ ij(z) dz (12)
k

C) oup Gormamin
cD, y,cD) bouin

Hatuxa. ®apas xunaiinmg; D (D c
.%)4—1!H3Ma).

coxa 0ynu0, v, v, YM3HKJIAPHHHT Xap anuu(y,
Ba OXHPH Z HyKTa/ia Oyaran YH3HKIAP oyacun (1

i)rap f(2) € 0 (D) bynca, y X012

133-un3ma. 134-yu3ma.

197




[f(2)dz= [ f(2) dz
T T2 (13)
oyaanm.

(13) TeHIIMK, KapanaéTraH MHTErPaIHUHT Z, Ba Z HYKTd-
napurarnta G6OFIMK 6¥aub, MHTerpaanaw Hyaura GOFIHK
6ynmacauruin 6unaupanm. ynu spTHGOpra oamb, (13)
WHTErpajHU

[f(2) dz (14)
<0

Kabu Oesruall xaM MYMKHH.

) Arap (14) uHTerpanga gz, HyKTaHH TaiiuHgab, z HM 2ICd
y3rapyBun cudaruaa Kapaica, (14) uHrerpan z y3rapyBuH-
HUHT (PYHKLMSICH OYJ1anu:

F()= [ f(2) de.
)

5-teopeMa. Aeap f(z) Pynxyua 6up 6oraamau DcC co-
xada zoaomopg 6yaca, y xoada F (z) Pyniuun xam D coxada

20a0mopg 6yaub,
Filg=J0 eb)
oyradu.

By TeopemanaH KypHHaIMK
mop®d dyHKuuMs f(Z) HUHT GouUINaHFKY PYHKUHACH

u,6up GOFIaMIIM coxaaa rojio-
MaBXya-

AHUP.
6-Teopema. Arap @ (z) QyHxuus D (D c C) coxana

f (2) HHHT DOMLIAHFHY dynkumsacu 6yaca, y X0naa

Z Z
[f(dz=0@-2@=2@] 5
A Q
gopmyaa (Hetomo
Gynda z, 8a Z HYKm

aap.
7-mucon. Yoy

n — JleiiGnuy popmyasacu) ypunaw oyaadu,
aaap D coxaza mezuutalt uxmuépuil HyKma-

2
&
720 dz

14

UHTerpaHY Xucobnanr, Gynua ¥ = {ze C: 14
Arap D (D c C) coxa neb Kynuparu
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=

D={zeC: |z|<%}

coxa oJIMHca, yHaa OMpHHYKIAH
= ZZ
f@)= z-21
¢yHKumMs roromopd 6yiann, MKKHHYHIAH KapajaéTraH ernuK
UM3MK, Y LIy coxara Terviiu 6ynanu: ycD, 2i e D.
VHpa 2-teopeMara Kypa
§f(2) dz=9§75;dz=0
Y Y
oVianu.
8 -mucona. Arap f(z) dyHkuus ywoy
D={ze C: r<lz—ad <R
coxaza (xaikaua) rojoMopd Oyiaca, y xojna
§f(x)dz (r<p<R)
|lz—al=p
MHTErpaITHUHT KHHMaTH p ra OOFJIMK 2MAc
Wxtuépuii p,, p, coHjapHu (risi'p
onaiMK. Yaap yuyH p, < p, O¥1CHH A¢
y, ={ze Clz— d=p})1r=1lze C |z — d=p,}
EMUK YM3HUKJIApHH KapaiiHk.

PaBiiaHKH,
G={ze C p,<lz—d <pj

JIMTMHW KYpCATHHT.
<R <P, < R)
, ywby

coxa yuyH ol
G cc {zeC: r<|z—a|< R}
Gynanu. YHaa 4-teopeMalaH

§/(2) dz = §f(2)dz

Y2 4!
GYIMLIM Kennb YMKaiH. Iemak,

§ f(z)dz= $f(2) dz
|z-al=p |2-al=py

9-mucoa. Yoy

1+

jzz dz
|

MHTErpaJIHH XxucobJIaHT.
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PaBuwanku, f (z) = Z, GYHKUMSI OYTYH KOMILJIEKC TeKHC-
K C na ronomopd. buHobapun, Gepuiirau uHTerpan z, = 1,
z, = 1 + i nyKranapuu 6up-

A JNAlITHPYBYM HYIra GOFIHK
oynmainaun. Wyunau doiina-

et JlaHUG MHTerpauiall YU3NFU
¥ Yy cudpaTHaa
0 1 Yy={z=xtiyeC x=1,
0<y<l}

TYFPU YMU3HUK KECMACHHH
onamMu3 (135-uu3ma).
135-yn3ma by v uM3ukua

z=1+ iy, dge="Fdy
oynuuaaH doinaiaHub TonaMus:
1+i I
[2Pdz=[2*dz = [(1+ iy)zf dy =
| ¥ 0

! |
.—_.l"j(l‘}'zfy—yz')dy:f(y,*_l‘Z_yT}] =—I+_23_]‘_
] o

10-mucon. Yiudy
In z
s
4

‘ WHTErpaHK Xucobaanr, 6yHaa y 3rpu YM3MK 6ol g, = I Ba
oxupu z, = + i HyKrajapaa 6yurad y* = 1 — x napaboJlaHMHT
Eiu.
Kyiinnoaru
D= C\ (—=,0]

6up GOFIaMIN coxaHM Kapaituk. KapanaérraH yarpu 1M3uK
wy coxara Terduuy 6ymamu: y < D. i
Wkxuuuu ToMoHaaH, D coxama @ (z)= %In z byHKuMS

y4iyH 1
v @ (4 - 22

In z .
Gynranauru cababmu, ® (z) byHKimsa f(z) = —; HHUHI oo-

naxFny QyHKUHsCH 6ynanu. HbloTOH — Jleit6nu1 hopmyna-

cupad doiifanadind Tonamms:
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lnzd=._1nz+[ =iln2+i—lnl]:
Iz < 2 1 2[ ( )
=

b %1n2(+i)= %[ln|1 +i| + i arg (+,-)]2 _ %,-:(%)2 __ g

Il-Mmucon. Yby

L (z20

———— b

MHTerpanuunr kuitMatn z, = 1 Ba g, =u% HyKTaJlapHH OMp-
JadiTupyRyy jtyira GoRMK OynaauMu (iyn KoopAHHATa 6o0-

Wnnay yrmaiau 1e6 dapa3 KWIHHaIH)?

Papuianku,

f@)=1
Gyukuus D = C\{0} coxana roomopd. Ainu naiitaa 6y 6np

Oornammu coxa smac. [lemak, KOUIMHUHT HHTErpajl TEOpEMa-
CHian doitnananu6 6yamManan.

%, = 1 Ba 7, = 2 HyKTaJapHH GUpIalITHPYBYN MKKHTA Y,

XaMza vy, yusKKIapHU

={z=x+tiye C l<x=2,y=0}
k v, =qze C: |4 =1}uy,

16 onamms (136-um3ma).

136-un3ma

Y, yM3MKaa Z = X, dz = dx 6yau0,

]fd :vjd

= In2

2
|
1

—_—t—t

dx - In x
X

~ R
~ 8

6)71121111/1_
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| z| =1 aitnanana
z=¢e* (0<@<2n), dr= iedg

Qg_j zzx_
e | Frles
Yz-lzil :

2[ ®
“—“fe ? +1n2 = 27/ + In2
0 e

Oy1u6,

—_——r

Nf‘&-

Oymanu. lemak, Gepunran uHrerpan HHTerpajiai iyaura
OOFJIMK 3KaH.
[12-Mmucon. Yoy

I
jf’_, dz.-‘—\/;

TEHIJIMKAAaH (do¥aanaHuo,

(TTyaccon mnTerpamm)

I = Je*cos 2bx dx 5> 0)
0

MHTETPAJIHH XHUCOOJIAHT.
Kommrekc tekucnuk C na

D={z=x+iye C |Idsr, 0<sy<p)

TYFPH TYPTOYPYAKHU OJIMO, YHUHT YerapacHHH y AEHIHK (137-
yK3Ma).

1
|
I
]
I.E
o 1t ¥
s [
|
I
_____ 1 P et i i e
-R 0 R
|
1
137-un3ma
)
Kyiunaru f(=e*

(hyHKUHMAHH KapaiiMu3. By ¢GyHKu#s D Hu V3 uyura osrat
coxana rosoMopd 6ynanu. YHna 2-teopemMara Kypa
202

§€_szz=0 (16)
Y

Oynanu.
DHIU 7 = x + iy 9KaHUHU HTHOOPra 0M6 TOMaMH3:

§e‘z dz= fe”(x“y) d(x +iy) =

¥ Y

= e B0 + ). (17)
Y

Yuusukna x € [—r, 1], y € [0, b] GyranaurA cababnu

[t L _(2-yh)-2iny
fert D e d(x +iy) = [ dx +i[ e dy +
r 0

Y
4 J‘ -(x -b2)- 'Z‘bdx+1_[e_(’ -y )“z'ydy J’e dx—

e 8 ~-r
_ eb2 j:e—xz—ﬂxbdx + ie-r Ie)' (e‘ﬂ’y
0

-y dy (18)

O¥nany. R
Papuianku, r — +e ga e’ <

e _[e” (e"’z” - e‘z") dy — 0. (19)

(19) Myﬂocaﬁamapuu spTH6Opra onub, (18)

), (L) 2e MUTIa YTCaK, yHIa

TeHrnukna r — + o Aa JH

S0
0= Te"‘zdx - e”2 [ e~ dx

-0
—o0

ypa
TeHrMKKa KeJaMu3. beprIHLmra Kyp

+j"me""za'x =Jn

—o0

Xamza

e 2 S
Te-xl-fmdx = Te"xzcos&xb) dx —i [ e sin(2xb)dx
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oyiraraMrugaH

<‘}

b

+oo +co
| e cos (2xb) dx - i | e sin (2xb) dx = X3
—oa —ca e

OynuIIM Kenud yuKanu. by TEHIMMMKHUHT XaKUKHH KHCMIIa-
PUHU TEHrIalTHPUO

el

+oo
| e~ cos (2xb) dx = _\/i;

ABHH

2 42
[ e cos (2xb) dx:#e .
0

OVIHIIMHK TONaMH3.

MHCOJ BA MACAJIAJIAP

Kyitunary uaTerpainapid HbioTOH — JeitGHuu hopMy-
nacuaaH goigantaHMaciaH XUucobaHr.

et dz i
73. |z—%=l T 78. _r[zcos zdz
i i
74, 2t 79. [zsin z dz
IZI=% 7+ ]
+i i
75. [z dz 80. [ze%dz
i-1-i —i
76. |(z+1) dz 81. [sin zdz
1+i 0
5 2 1n2
77. [(Z-2)e?dz 82. [ ze‘dz.
1+i 0

83. §(z-a)"dz( n — GyTyH com), OyHna 7y JHM3NK z=4
¥
HyKTaHH Y3 M4HIa CAKJIOBYH UXTUEpHUI COXaHH
EMUK TYFPUIAHYBYH ZKopnaH 4HM3MFH.
204

yerapajioBi¥

Kyjinparn GyHKUHSUIADHUHT GolnaHFuy (pyHKIHsIapH-

HW TOITMHT.
84. e=. 89. e% cos bz.
85. ch az. 90. 7 e%
86. sh az. 91. Z*ch az.
87. cos az.
88. sin az. 92, zcos az.
Kyitnmgary HHTETpaJUIapHH XHCOOAHT.
93. jd—;; YUMBHK 7, = — | HYKTalaH g, = i HyKrara Kapad
Y

iiyHanrap y? = x + 1 napaGoraHUHT EiH.
94. jﬂ’zé; Y UH3MK g,= — 1 HYKTanaH
¥
iynanran {4 = 1, Re z 20} aiinana gitn.

n/2+i
95. | sinzdz

n/2

= i myKrara Kapao

l+im
96. | ze‘dz.

0

97. [In(z +1) dz, GyHIa Yy YH3UK

Y
= — ] +i nykrara Kapab #yHanraH Ba (—oo,H;mIJ HYpHM KecC-
/ EpMit T MY :
Maitnyran MXTHEPUIT TYFPHIIAHYBIH arp
Kyitnparu dyHKUHAIAD Gepunrat coxanapa OolaHFIy
bynkuuara 3ra aMacJIMruHu KYypCaTHHT.

7,= — 1 — [ HyKrajaH g

98. f(2)=1; D={0<zl<e=}
09, f)=Li-Ap  D={o<lel <D
100. f(2) =77 p={1<lzl <o}
Ll Sy <zl
101' f(Z) 20 z (1—22) ’ )
102. Arap uHTerpauiaul iy £ i HyKTajnapiaH yTMaca, y
Xonna ywby

dz__nikn  (k— GyTyH COH)
1+2* 4

=] D——
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TEHIJIMKHHUHT YPHUHIH OYJIMIUMHK UCOOTIAHT.

103. {z#* i} coxana | gfil MHTETPTHUHT KMitMaTH ArctgZ
0

(GYHKUMSAHMHT KMIMaTIap TYIUiaMy Oujlad yCTMa-yCcT TYLIH-
IUHHH, SbHH

= Arc tg z

f_dE
£§2+1

TEHIIMKHUHT YPUHIHU OYIUIUMHH UCOOT/IAHT.

Z
104. j-(-l-‘"z—Z)‘ dz wHTerpanHM xucobnanr. By epaa (Ln 2),
|

OpKaIM Kym KuiMaTiu Ln z GyHKuussHUHT Lnl = 2r/ wapT-
HM KaHOATIAHTMPYBYU GUp KMHMaTJIM TAPMOFH GenruiaHrad
Ba uHTerpan C\(— <, 0] coxana éTyBuu Yu3HK Oy#1ab onHH"
raH.

* %k %

Kyiinnary TaciMkjiapHy HCOOTIIAHT.
105. Arap f(z) dyrkuusa U= ’I z— a < R} noupana rono-
Mopd 6ynub, v ze UydyH | £ ()l < M tenrcuanuk 6axapui-

ca, y X0lIa Y Z;, L€ U nykranap y4yH

2

J

k4|

f(2) dzEM-[zz—z,l

oyianu.
106. Arap f(z) dyuxuus U= {|z— a < R} nonpana rono-

Mop( 6ym6, v ze U yuyr Re f(z) 2 M > 0 TeHTCHITHUK 6a-
xapwica, y Xonaa vy z,, g, € U HyKranap yuyH

22
[ f(2)de} 2 Mg -2

6ynanH.

107. 106-muconnary Tacauk, Ref(2) 2 M (ze U) wapTHH »

Re {€¥f(2)} 2 M wapt 6unaH Y3rapTHPMITaHIa XaM ¥3 KyuH-
uu cagiaioy (Oy wapTaarv @ XaKMKMI COH Z HyKTaHWHI TaH~
naipura GOFIMK 3Mac).
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uusinap 6up GoFIaMIu yera-

108. Ara 7) Ba g (2) GyHK
b ¢ 6yica, y Xonaia v a, be D

pananran D c C coxana roaiomMop
HyKTanap yuyH ywoy

h b b
[ f(2) dg () =f(2)g @ |- [ f(2) &'2) dz

OVnakna6 uxrerpaiia (HopMysiacH YpUHIW OYIadH.
{r<|4 < R} xanKana rono-

109. Ajitaitnuk, f(2) GyHKUHA
MOpd 6¥nub, Y YM3HK {| 4 < r} noupanu
V3 numpa caxiosun Ba {| 4-< R} noupa-
HUHr yyupa éTyBUM COXaHH yerapasioB-
41 MycHaT iyHaTMLIIW COMAA, OVIaKiIu ¥
— CUJUIMK OynraH YM3HK eyncuH (138- 12
‘IM3ma). Y xonna .

$ f(2) dz
Y
MHTerpatHMHT KMitMATH LIYHIQH Y 4H3IT

HUHE rap1aHMILATA GOFIMK, OYIMAHIH.

110. (apa3 Kuiaimmk, f (z) dyHK-
Uns 8npk, 6VaaKI — CHIUTHK Y, BaY, lIHSHKJIapHHHE Opacue—l
13 xojinamraH MKKH GOFIaMIN yerapanatrar Dc C coxal

fonomopdg 6y1nd, yHHHT smupn D ja y3lyKcu3 OyIcHH. f(@
byuknus D coxana GounaHFU yHkuusra ara OyIULIN YUYH

[f(z)dz=0
71

138-unama

yp Ba eTapJuianp.
usi n Ta ErHK, oynakiu —
{raH n OOF-

dynkuus D

TeHrKHUHT GaXapyuLIx 3ap

111. Aiitaivivk, f(2) (dyHKL
CHnnuK, y,, Y, - qp3MKIap GuiIaH yerapaia
l! b

Navu D coxana ronomopd 6yncuH. Y Xonaa 1 (z)H
Coxana GowiaHFMy QyHKIMATA 9d GYAMILM YUY

§£(2) dz=0 =1 2ienln=1)

oLk
WapryapHUHT GaxapHIi
KOnTyp GuiaH yerapaianr

cakjanau ne &
{(—a<Imgz<a} Hym

mup. (by epAay,

LM 3apyp Ba eTapJu
D l,n— 1) uu-

an coxa Gapua Y, (k=

6 apa3 KMAMHAAH.
(5 K4 ronomMop®

SMKapHu ¥3 MUMAA
112, f(z) dyHxuMA

OYiug,
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z—ee(—a<Im z<a) na f(z) -0
OVJICUMH. Arap

_[f(x) dx
MHTErpas siKMHJIAlIca, y Xonaa vy o€ (— a, a) ydyH
I 4oo
[ f(z)dz
iot—oo
MHTErpaa XaM SIKMHIAlIyBYM OYInG, YHHHT KuiiMaTH O ra
SoFIuK OYnIManan.
Kypcarma. Kown TeopeMacCHHH
{— R <Re z< R, 0<|Imd <ld}
TyprbypuakiapHUHT Oupura Ky1ab, KeHnH R —tee, Rz->+°°

14 JIMMUTIra YTHHT.
113. dapa3 Kuaimk, f(z) dyakuus {0<y <A} iiymaKknd

rosiomopd 6y1mo,
Hm e+ iy) =0

e
6yiacun. Arap | f(x) dx masxyn 6yica, y Xonaa

—o0

Tr e+ iny dx

—co

UHTErpaj xaM MaBXyad 6y1M0, MKKaja MHTErpaHUHT KHH”

MaTJIapy TeHT Oynamu.
114. Aitainuk, f(z) GyHKUMA

{0 <arg z< o} (0 < a<2m)
gypuakaa rojaomopd 6y1uo,
lim z/(z)= 0
GyscuH. Arap
If (x) dx

mapxky/l Oyica, y xonia
.Y= {Z: ’.efu,
208

0 < r< oo}

Hyp OVilHua OJIMHTaH

| f(z) dz
Y

MHTErpas XaM MaBxyd 6Yan0, MKKajla WHTErpaJlHuHT K-

Mariapu TeHr Oyi1anH.
Kypcarma. 113 — 114-MuCcO/IapHH €UHLIIA 70 — 72-

MHCOJUIAPHHHT HATHXaNapuaaH (oiifaTaHuHT.

3-§. Kommnuar uHTerpan gopmynacu

Kommnekc Tekucauk C na yera-
pacu TYFpHJIAaHYBUYH YHU3HK oyiaraH, /// D
yerapajaHraH D cOXaHH (Dc C)
kapaitnuk. KysatyBun Oy coxa uera- /
pacu dD Gyitnab xapakaT Kuiarahia
COXa Xap JIOMM ual TOMOHA KOJICHH
(139-um3ma).

7-teopema. Azap f(z) dyux-
uusn D coxada 20n0mopgh 0yaub, D oa

3ca y3aykcus byaca, y xoada ——

f(z),arap ze D oynca,

PAGNY - o
i ap e i { o,arap z € D Oynca (20)

-

§e]

menzaux ypunau 6yaaou.
Opataa (20) popmysa
MyJacH aefnnanu. By dopmynaf(z)
KMIIMATHHHU Yerapanaru KuitmaT/iap 6unaH
Mynajaup.
13-mucon. Ywoy

KownHUHT uuTerpail ¢op-
HUHTI z € D HyKTanard
Gornaiauratd gop-

sin
4 dz
Y
pHTErpaIHM XpcobmaHr, GyHaay = {ze C |z+ il =3} aina-
HajsaH udopart.
PaBlIaHKH,

D={ze Clz+il <3}
coxa xamaa f(z) = sin z (pyHKUMsL yIYH 7-TeopemMa 1uapTiapi
Gaxapuaanu. (20) opmynara Kypa
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. /(2)
2ni f(a) = }J;) c—a 9% ©yau6, GyHnan

e gz = 2mi sin(~i) =

|:+|l:3

=2mi- L (e-e™')=2nshl
TeHIJIMKKa 3ra 0yj1aMu3.
14-mucon. Ywdy

dz
i zz+9

MHTErpaiHu xucobaHr, OyHaa y 3rpH YH3UK C TEeKMCIIHK-
HUHT +£3/ HYKTalapuaaH yTMaianrat UXTHEPHI EITHK UM3HK.
Papas KWIAWIMK, Y €MUK YU3HK ouaaH JerapajaHraH
tyriam D OyICHH. il
a) 3/ HyKrasap D coxara Teruiim 6yamacun: £3ie D. by

XoJ1ad o
¢ (2) = =L € 0(D)
749 d

6ynnb, 2-Teopemara Kypa
dz
ifp (z) dz = ;sf ot

oynangu. e
6) +3ie D, — 3ie D GyncuH. By xosiaa, apBajio MHTErpal

ocTHAaru pyHKLIHUAHH :

M (i o LA _
2+9  (z+30) (z=30) -3

KypHHULLIMIA €310 Ol1aMM3. YHnaa

= ] . = [
Fld=cg5 2 3i
JKapuaraHJanru cababnm

jnap yuyH 7-TEOPEMaHMHT LIapTH ba

(20) ¢popmynara acocat

§ dzg 5 § f(2) dz = 23‘1’{f(3!) . B?fgi . %
Y

Z2+ z-3i
¥

oynanu. T

B) —3ie D, 3ie D OYICHH.

yxuai Mysioxasa IOPUTHILL OMIT
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ByHaa, 1oKOpHAaru 0) xoJsaa-

rura aH TOMaMH3!

e ?—l'.'i s ;
gﬁg—§—+l—.d«,—2m-‘]—.,;=-3,=_

) r)r 3{@ D, — 3ie D 6yncuH. By xonna, aBBaio MHTErpan
CcTHAArM (DYHKLMSHH COMIA Kacpiapra axpaTaMm3s:

A 2 1. L( ¢ e e
’ °+9 (Z+3l) (z-3f) = 6i\z-31 I+i)
V xonana

de . J|f.de g ide [_ T
F+9 O Yz—3r' 430 [ 6

2Tﬂ(l—l):0
Y

6ymiy_mmi TOMAaMM3.
I5-mucon. Ywbdy

§sinzd
3 Z
‘44
yz+

MHTerpaHu Xucobnaur, OyHna y= {z=x+iye C:x*+ p2+-
+ 6y =0} €nuk uM3uKaaH ubopart.
PaBinanku

RApPToy=0 =3+ £2:3y+0— 9=0"=
=X+ (y+3)02=3=|z+31 =3.

Hemak,y={ze C: | z+ 34 = 3}. By aiinana 6mnaH yerapa-
JNaHraH coxaHu D neHiHK:

D={ze C |g+ 31 <3).
Yuey f(2) = %”7 hyHKuMs yuyH GepwiraH MHTerpan Ky-

Huaarvya

?jsinz a,z:§f(z]_ e
¥

244 7+2i
4
é3nnaan. f(z) g(]ﬁ) 6yauLnHY bTH60pra 00, KoluHHHHT
MHTerpai popmyiacuiaH doiinanaHubd TONaMH3:
TlE) 5 D DY =
§€+2i dz = 2mi f(=2i) =
y

L% -Sin(—2f)__£ : AT y
=2l 57 =3 sin (2mf) 2rsh2
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Jemak,
§——S'2" < dz = Lish 2.
y 77 +4 <

1 L&)
(20) dopmynamaru 75 Jg,z 4 yurerpanra Koiwm uH-
s

terpaau gaeiunnanu. Kowwn wuHterpanumaa —obD —
KOHTYp coxa yerapacu 6yaud, f(§) dyHkuus D coxana royio-
mopdaup. DHau, dapas Kuiaiiuk, C TeKMCIUKIA UXTHEPHH
TyFpuiiaHyBuM KoHTyp I Ba I na aHMKJIaHraH Ba y3JlyKCHU3
dbyHkums f(&) 6Gepunran 6yacuH. Y xonna yudy

F@)= g [ 55 &

uuterpasira Kown Tunuaary MHTErpas JAednnain.
8-reopema. Kowmn tunuzaru unrerpan C\/" coxana F(2)

dyukuuacunn anukaad, 6y ¢ynxuua ymby xoccanapra ora-

JIApP:
a) F(z) bynkuusicu C\I" na ronomopd,

6) lim F(2)=0, J
B) F(2) QyHKUHAHMHI HCTANTaH tapTuban xocuiacu F(z)
MAaBIKYd Ba

My — _nl f(§)
F ('(‘) T 2mi -!_(g;_z)rwl d&
Hatuxa. lonomopd GyHKiHs HCTAIIAH TAPTHOJIH XOCH-

Jara srajgMp. '
XaKkukaraH xam, rosomopd PyHKUUSIHH Kol uHTerpa-

au épaaMuia udopanail MyMKHH. Koluy WHTErpaIMHUHT UC-
TaaraH TapTMOIM XOCHJIACH MaBXyLTUTHaH 6epuiraH GyHK-

LU XaM ucTajaraH TapTHGJ]H XocuJjara sra:

(n) - _hb SE) :
@)= 2mi a{’) -z dg c21)
16-Mmucoa. Yiby
etdz
Y (z+2)*

xucobaanr, GyHaa Yy YM3HK C TeKHUCIMKAAru

MHTErpajHH A "y
7= __pz HYKTaHH y3 WYHIa ONaJAnraH UXTHEPUI €MUK KOH
TYP.
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Y KOHTYp OusaH yerapanaHraH coxaHu D ne6 Genrunaii-

MH3.

PaBiiaHku, f(z) = € yuyH £ (z) = & 6ynanu. By dyHkuus
Ba D coxa yuyH 8-TeopeMaHUHT lapmiapy 6axapuwiaoy. Yuaa

(21) dopmynanan coitnananud Tonamms:

edz — 2mi forf_ =_2_1}'_I -2
e /2 =e

17-mucon. Ywo6y
il
lzi=2 € (z=1)*(z-3) !

HHTErpajHu XucoOaHr.

7,=0, z,=1 Hykranap {ze C: |d =2}
alinana OuiaH 4derapaigaHraH {ze C:
|4 <2} nowmpara Termuu 6yau6, z,=3
HYKTa 3ca LIy A0Mpara TerMuUIIM 3Mac.
z,=0Baz, = | nykranapuu {ze C:|d <2}
JoMpara TermLuUin Ba ¥3apo KecHlUManiu-
raH y, Ba y, €MUK YM3MKJIap OuaH ypaii-
MM3. Byyl, ¥, un3nKap xamaa {ze C:[d =
2} aitnana OwiaH yerapanaHraH y4y OOF-
namau coXaHu D 6unaH GenruianMus

(140-unu3ma).

=Tt
= .
3e°

Ly

140-yu3ama

Kapanaérran uHTErpanaa WHTerpai OCTHIATH

7+l
7 (z-1)? (z-3)

dyukuus D coxaaa ronomopd 6yaanu. 4-teopemanad goiina-

naHuO ToNnamMM3:
z+1

z+1 AT L
e de = §z(z—l)2(z—3) agsh

-1 (z-3) %

i".l=2 i Y1

f—l — =1+ 1,

o (z-1)*(z-3) _

Arap
[ = §——a

2
= =3
ylz(z 17 (z-3)

MHTErpasia
z+1

f@)= (z-1)%(z-3)

neituu6, (20) dopmynazan ¢oiizananuica
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i

Lo

5= L8 dz=2ni f(0) =27 L= -
i
OVAMILM KeJIud YMKaIdH.
(21) ¢dopmynanaH doitnaiaHub Tonamus:

z+1
i = z+l dz = :(:—3)7 dz =
g 3 z (z-1)%(z-3) § (z-1)

T2 Y2
{ 2 A
=2,-(_z+1_) —opi (22223 =0,
") = Z-32? )

[Lynmait kuiuo,

z+1 2
= 1’ + 1'1 = -7 7

uls 2(2-1-3) ae=td Ty s A

oVaamH.
18-mucoJ. Arapf(z) GpyHKUHSA KOMILICKC trexucauk C

aa rosmomopd Ba yerapajaHrai oysca, y xonia f(z) GpyHKUH-
guuur C na y3srapMac GVIMLIMHNA HCOOTIAHT.
Yuidy

f(2) dz I
||§4 (z-a)(z-b) (d <r, |8l <r, a=b)

MHTErpajHyu KapaiMus. Vau KomuuuHr uHrerpai hopmyna-

cuaaH (boﬁnanaHMG xucobJanMH3:
(@ de = 1 Sf(z) dz _
a-—b
|2|=r

_S@de
=

o, @aGD) z-a
- § Lo )=y omilf @- SO 22
|el=r
[llaptra Kypa f(z) uerapanaHran dynkums | (2 <M.
Vuaa
_f@dz_ @l
‘ir G-a)z-b)| = Hji, [el—lal}l=l-161
M ___M2ar
< (r=lal) (r—1b]) |Z£rldzl = (r=lah(r-18D
oyIaIu. Jlemax,
f(2) dz 2Mnr
OSLi G=a)(2-B)| = (r—lah(r=1bD - (23)
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PaBiaHkH,
: 2Mnr =
lrl—-nl (r—|a|)(r—|b|) 0. (24)
(22), (23) Ba (24) myHocabariapaaH
—L-2ni [f(a)- S (D)] =0,

SHHH
) f(@)=F(b)

GyauiLy Keaub unkanu. by acaf(z) Gynkunsauunr C oa yarap-

Mac, sbHU f(z) = const OYIHIIMHH OUIAMpAIH.

MMHCOJ BA MACAJIAJIAP
Kyiinnary MHTerpauiapHi XHCOOJIaHT.

zla': G:de :
L |.:|i3 =21 125. |s=2|=5 32—62
dZ :dZ
6. § 126, 8 =
__iZ__ 127. _d_Z-_
e |:j=-3- (Z—[)B(ZH)S ' |z=il=1 2’41
dz dz
118. l_ij—m : 128. dos
efdz 2dz
= 129. § £
119. ey |z|£z =
2
dz 24dz
e v 30. =
12t [z+1]=! (Z+|)(Z—])3 : 130 |Z|ié Z+i
e . 131, § $fge
" |:|{% 2 !:-ﬂ:z ;
122. ¢ ,(f;)3 dz. 132. § £la
jal=3 * =1l
138, § ST gaa s Y A
5 ||=2 22+4Z+3 |z—-l|=-% -
2 zdz
et dz § e
124. I__flﬂ———zz . 134, 3 71
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137.
138.
139.
140.
141.
142.
151, §shD)
/
152.

153,

154.
155.

156.

j4=2 (@+1P (z=1)

144.

145.
146.
147.
148.
149.
150. §'CTBC§£
dz; Y:x% +y3 o+ 33 acrpouia.

157. k_ijﬁ;;:gp;;;;;

158.

159. §
160. §

161.

216

s 2(6°+2)

bl —

d—' (|a|<f<|bi n= 18200

17
164. SE_(_{_Ti , byHaa yum3uk z, = 0 Ba g, = £ | HyKra-

JapaaH yrMaiauraH MXTHEPHIT €MUK KOHTYP.

165. §€ “‘__’3 dz; .z, = 0 Ba g, = | HyKranapaaH yTmaii-
Y

IIMraH énukK KOHTYP. AR
166. Arap w,(2) = (z— Nz —3)...(z—2) (22 i#))

6Vn6, y umsuk Gupopra Xam z(i=1,n) HyKTamaH yrmaca,
_\"U_l6y

dz

w,(z)

MHTerpaJHMHI Heya XM 6up-O6upuaaH (PapKiId KHHMaTHH
KabyJs1 KMAMLIKM MYMKHH SKaHJIUTHHH aHWKJIaHT.

167. § &% (@>D.

|z-al=a © .

168. zm § %19 2 i By epaay uM3HK OuiaH uerapanaHrad coxa

{|d<a) ﬂoupanu y3 MumMa cakjianiu.
dz; GyHma y yM3WK OunaH derapajiaHran

169. 3 §, 3
my( )

Coxa @ HyKTaHu y3 uumia caxJiaiay.

* % %

170. Arapy:l 4 = 2 — aiinana 62116, a > 0 yuyH Lna=Ina

lwapt Gaxapuica,

8
NN

G

=
i
&



171. A il e s
uapr 68)*(;?”’;5 BIJ —=] ]ap.:.n'?""a 6y116,a > 0 yuyn Lna=1Ina
HYKTacH Gyca, y'xonzaa ! MHTETpaJialliHUHT 6O1IIAHFHY

™~

‘_

§z2 Ln
Y
MHTerpannuy XUcoOnaHr,

172. Ajitaji
M4Mra onygzills:}ébf(Z)"be'fkum‘ Koopaunata Gowmnm V3
Dc Ccoxana r0noM§Ha %IIHI\ KOHTYD y 6unan yerapanaHraH
LUMACHHUHT nxTye °p6(b YACHH. Ky kuitmatiu Ln z dyHK-
PHH OUp KuitmMaTan tapmory omHranna Xam

ﬁ;ff’(z) Ln zdz = £(z,)- £(0)

L dz

|

[

bied

&

TCHUIMKHUHT ¥ =
PUHIN OYnuiy
U HHU HcOoTaHr. :
HTerpannamyuyr Ooumnanrny HYKTacH by epna z,

* % %

173. Vui6
y Y TeopeMaHu 1ch
1 OTJIaHr (4yera A M: a
YVUYH KOILIHHHHF MHTerpan dbop y acu() apanasmaraH cox

Mapas KWnaiinpy
f(2) e o(D) Giincnﬂf(:%rgpcom i P A, coxg OyInD,

0ynca, yuna 6 /i
5 YHIa| xon yy an opm
na 5 b YH Komunuuur unre p pMYy-
CH Kynunaru KYPHMHHLITA 517 Oynaan: : ’

2"7 II(_Z)_ dZ={f(a)—AsaED:
-A,ae D

HUHT MHTerpan o i
TUJITHPHUHT, bopmynacit Ky/miab, keduH R HH o ra uH-

174. Aiiraiinuk
o > Y YU3HK 4yera Y o
6 ! pananran D coxaHWHT yera

yoy
11 alE 0, aeD,
R i e S {fa(a‘), aeD

(popMy/JJAHUHT YPUHIIN 3KaHJIMTMHY MCBOTIAHT.

218

175. Arap D={| z| < 1} 6y146, f(z) Bag(2) € (D) C(D)

Oysica, y xonna ywby
1 f(z)  ag (2) fla), ]al <l
2_7“§[z—a+az—l dz:{

l=1 g(%), la] > 1

$hopMynTaHHHT YPUHIIH SKaHJIHMITHHUA HCOOTIAHT. -
176. Arapo = {|d < R} 63:116, f(2) € o(D) n C (D) 6¥ca,

[ f(z) dx dy

r<z]<R

HMHTErpaJiHi XHCOOJIaHT.
177. AliTaliMK, yerapacu 4YekKJIy COHAAru emuk, OyViakim-

CHUIMK YM3HKJIapaaH ubopat 6ynraH verapananraH DcC
coxa Oepuiaran 6¥nub, f(z)ec(D)n C(D) OYncuH.
M= m%x] b (z){, Z HyKTaaaH D coxaHMHT yerapacuraya 0yiaraH
macodanu p Ba D coxa yerapaCHHHUHT TYJIHK Y3YHJIUTHHH L
ned GenrmmaiMus. Y xonna D coxama ywby

(n)
o R L L

TEHTCH3JTHKHUHI YPUHIIH OYTUILHMHH HCOOTIaHTr. et
178. ®apas kunaivmk, D= {| 4 < R} 6y1u6,/(2) ec(D)n C(D)

6yacHH. Arap M = lﬂa;(,f (z)| 6¥sca, y xonna D coxana
zl=

/@) . MR )
[ n! ls (R_'z[)ml (n=1, 2; i)

TEHTCH3JIMKHUHT YPUHIIH OYIHIIMHA HCOOTIIAHT.




Véob
KATOPIJIAP

I-§. Connm Katopanap
Bupop
z]! ZZ) z:p LG ) Z"; tee

KOMILIe
Ma—KeTﬂl;CKCOHHap KETMa-KeTnuru depuirax 6yiacuH. by ket-
XaITapuian Ty3uiaraH yiuby

Sitaseait . ot

udo. - =
(boxa kamop neitunanu sa 32, ka6u GeNrHIaHann;

|
L i
E{ isghetat. bt (I

Bbyuna z , z
1> £9>--- KOMIUIEKC COHNAp Kamopnune xadiapu nei
neiun-
nanu. (I) karop XanllapuaaH TallKul To}rzraH i X

WHF A
r{’f?g‘f‘gﬁ (‘;ﬁTZDHHHr Kucmuil iiurunouiapu 1eNIanu.
- Aeap (1) kamoprnune Kucmuil tiurFundusapudar

ubopam {S } kemma-xem "
AKUHAQUIYGYL, AUk aKuntauyeu oyaca, (1) xamop

lim SH=S

N—=poo

aca Kamop uurunducu detiuradu. Axc
. . xo010a, azap{S,} AKuHa-
wyeHu 553“‘"““’ (1) kamop ysoxaauyeuu 6eﬁwza%f,t. X
AMTANTHK,
z,=x, 1y, (x,eR, yeR, n=1, 2, ...)
220

OyicHH. YHOa
n n n n
S, =25 =2 +W)=Y X +iY )V
k=1 k=1 k=1 k=1

oynaau.
l-TeopemMma. %Zn KamopHUH2 AKUHAGUIYE®U 6y auwu y4yH

¥ Xn, 2 Vn
n=I n=1

Kamopaap aKuniauiyewu 6yauumu 3apyp ea emapau.
Jlemak, MaTeMaTHMK aHaJIW3 KypcHaa ypraHwiraH Karop-
Jap Ba yJap Xakugard MabjlyMOT Ba TaCOMKIap KOMILIEKC

XaUTi KaTopaap yuyH XaM YpuHiIM 6Vmanu. Kymnanas, Z]Zn

KaTop SIKMHJIallyB4H Oyica,
limz, =0
oynanu (KaTop sSKMHIALIUIUHHUHT 3apypHil LIApTH).
[-Mmucona. Yy

KAaTOPHH SIKMHIALIYBYMIMKKA TeKLUHPHHT.
By xarop yuyH
z=e"=cosn-+isinn=lz,[=1

6y11o,
lim |z, =1#0

Gynanu. Jemak, 6epuiraH KaTop y30KJIallyBiH (xaTop SKMH-
JIAIIMILMHUHT 3apypUil 1LIApTH GaxkapHaMaiaon).
2-Mu coJ. Ydy
e
n

1

[

n

KATOPHH AKMHJIALLYBYMIMKKA TEKIUHPHHT.
By KaTOPHHHI YMyMHii Xaau y4yH

7, = e™ _ cosn+tisinn _ cosn g sinn
" n n n n
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6ynanu. PaBluraHky,

Katopyiap siKWHAallyBYHM. YHaa 1-teopemara Kypa OepwiraH
KaTop XaM SIKMHIAUIyBYW GViamu.
3-Mucox. Yuby

v ]
Z’]Jﬁﬂ'

KATOPHM SKMHJIALIYBYMIMKKA TEKLIMPUHT.
Bepuiran katopHuHr yMymuii xaauuu Kyiimparuya €3ud
OJlaMu3:

S I VR P (TR 15 S I
L T T e e TS W
busra
2, i

3
l
I

n

-

;:L%?—gapfm”%r Y30KJIalyByM 6y1uILIM MabiyM. YHaa, 1-Teo-
Kypa, OepunraH kKatop y3o oynagu.
4-mucon. Yuiby i

- cos(in)

"Z=‘| 2"

KATOPHM SIKMHJIAIIYBYMUIMKKA TEKIUMPUHT.
By KaTopHuHr

7. = coslin) _ cosi(ntl)
" _—"—2,, | Gadl —T

Xa[JIapuHHU 0110,

HHUCOATHH KapaiiMu3a:

Zny _ COsi(n+l)  omp cosi(ntl)
Iy pikd cosin 2 cosin

Arap

=n

cosin="1(e +e'), cosi(n+1) = (9'('””4’6"“)

1
2
222

3KaHMHH YBTHOOPra oJcakK, yHAa L yyyH

n

l_e"’””+e"” o 1 t,—!(n+|)+|

“n+l

= =2n-
n, ,n 7). e~ | Gl
e

<n 2 e "+e

OVnum kennd ynkaau. KeinHIu TeHrIMKIaH

“n+l

n

=1ie>1

lim

n—see

o |—

3KaHHMHM TonamMu3s. [lemak, OepuiraH KaTtop y30KJIallyBYH.

MHUCOJ BA MACAIJIAJIAP

1. Airtaitnk, z,=x,+iy, (x,€ R, yeR n=1,2,..) 6yncuH.

VHaa

KATOPHUHT abCOMIOT SKMHIALIYBYH OYIMLIN YIYH

¥ x,Ba Yy,
n=1 n=|
KaTOpJapMHUHT abCOMOT SKMHJIALLYBYUM OyIMIIM 3apyp Ba

eTap/iM KaHJIMTHHHU MCOOTJIAHT.
2. Kyituaary iwapTjapHMHT GUpopTacH OaxxapuaraHaa

A3

Zn
1

=
1

KATOPHHMHT aGCOMIOT AKMHIAIIMIIMHH HCOOTIAHT:
1) | 7] <Mp" (n>n,). By epa M<ee Ba 0<p<l.

2) lim

N—rea "

Kyitupary Mucojjapaard wapriap 6axcapnnraHnaZIZn
n=

KATOPHHMHI abcoJIOT AKUHIALUMIIHHHA UCOOTNIAHT:
3. zn|<M-n’“(n>nu),cx>1, M< oo,

¢HmPﬂ— ﬂ=a>L

n—yes
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Z,

Zn+l
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B —

Zl<M——_(n>
! n (In m)? ( Coipee A<

3

6. Aifraitnuk, X 2, Kartop skupiawysun 6y1u6, Re z,20,

n=|

> v . - . - 2
Lm 2,20 6yncun. ¥ xonna Y, %, Ba Y, 2, garopnapHuHr ab-

n=| n=1

COMIOT AKMHIALUHUIIMHHA UCOOT/IAHT.

7. ®apa3 kunainuk, Y, I, Ba Y, zi KaTopyap sKHHJIaLyB-

n=l n=1

4K 6y1m6, Rez >0 6yncun. ¥ xonna 212,10 katopuuur skui-

n=|

JIalllyBYM 2KaAHJIUTHHMU UCOOTNAHT.

8. Arap ”ZZ,I Ty KaTop sIKMHIALYyBYM OYING,

largz,|<c < X, n=1, 2, ...,

6ynca, y xoima GepuaraH KaTOpHMHI aGCOMIOT SIKMHJIAILH-
LUMHW UCOOTNAHT.

9. Arap ;} Zn KATOp SIKMHJIALLYBYM GYIHO,

0<e<argz <m—o, n=1, 2, ...,

6ynca, y xonna Gepuaran KATOPHMHT abCcoJIIOT sIKMHJIaH-
LUIMHH UCOOTIAHT.

]SaTODHﬂDHH LUAPTIN SIKMHJIALLKLITA TeKIIMpyLaa Ba 6oL~
ﬁi Kyn Macananapia A6espb anMaluTupuiumaa doiigaiaHuiaim.

H’l:EI' PAIAPHM Xucobaiuna 6ynakiab MHTErpaUall amasn

KaHYaJIMK MYyXUM G¥iica, Abenb anMallTUPUILM HUFUHAWIAP
YuYH LIYHYAIHK MyXUMIMP.

10. Y6y dopmyna (AGesb anmall Ty pu Il M )HI HC-
GOT/IAHTI:

n n-|
Zakbk = zSA(b,( F bk+|)_ Sm—ibm + S!?b”'
k=m k=m
By epna 1S m<n, S=a+a+.. +a (k21), §=0, a, Ba b nap
UXTHEPHUIT KOMILIEKC COHJIap.
224

11. AiliTailinuk, Zlﬂ,,b,, KOMIUJIEKC Xa/UIM KaTtop OepwiraH
6ynuo6, b >0 6yaCHH. By KATOPHMHT SIKMHJIALIYBYH OYJIMIIN

YUVYH Y a, KaTOPHMHT KMCMHil HUFMHAMJIAPH YerapajaHrad

n=l1
Oyauwm Ba {b } coHNap KeTMa-KeTIMIMHUHT HOJIra MOHOTOH
MHTWIMLIM ~ eTapid  SKAHJIMTHHM  HUCOOTIaHT (Iupwmxie

aroMaTH).
Kypcarma. AbGenb aiMalUTUPHILIMAAH (oiifanaHUHT.

12. dapas xunaiinuk, X 4.0, xarop Gepuiran 6y, b,

n=l

Jap XakKMKMi coHiapiaaH ubopat 6yncuH. by Karop fAAKMH-

Y.a, xatop sKuHiaiyBuu Ba {b}
l

JaiyByd OVIHMLIM YUYH
n=
KeTMa-KeTJIMK MOHOTOH Ba 4erapajaHraH OVIMIIM €Tapiu

SKAHJIMIHHH McBOTIaHT (AGesb aloMaTth).
Kyiiuaary Mycoslapaaru mapriap faxkapuaranaa

oo

E anbﬂ

n=1

KATOPHMHI SIKMHJIALIYBYH OYIMIIMHA UCOOTIAHT.
13. lim Vnb" = 0.

N—rea

14. S Vn|b, - b,.,| kaTop AKMHIALITYBYH.
n=1

n S
15. S, = Y a, Gynca, {ﬁ} KeTMa-KeTJIHK YerapajaHrat.
k=1

16. AiTalNIMK, Y. ¢, kartop GepuiraH oyuo,
n=1
limgflc,| =4
n—ee

ca, KATOPHHHT abcoJloT SKWHJIALLYBIH

oyvicuH. Arap g<l 6y1
4 A BuM GYIMIIHHM WCOOTIAHT.

Ba g>1 6yJica, yHHHT y30KJIally
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I e e e s

L _(n>n,), oa>1, M<ee
n (Inm)?

5.]z,l<M

6. AiTaiTuK, 3 % KATOp SKMHIaLlyBun 6ymo, Re 7,20,

n=1

Yz, KaropJapHWHI ab-

n=1

Lm z >0 6yncuH. Y xo/11a Z! z, Ba
n=

COMIOT SKMHJALIMIIMHHA HCOOT/IaHT.

Y z,Ba Y 7, Karopjap sSIKMHJaLlyB- l
1

n=1

7. ®apa3 KuIanimkK,

n=

oo
., 2 s
yn 6y1u6, Rez 20 6y1cun. ¥ xonia leznl KATOPHUHT SKHH
=
JallyBYM 3KaHJIMIMHU UCOOTIAHT.

8. Arap 2., Karop sKMHialys4du 61u0,

n=|

largiziision<'Z, ni=1, 2, +:i 5

Gysica, y Xojaa GepuiaraH KaTOpHMHI abcoJioT SIKMHJIAILH -
IUMHU MCOOTIAHT.

9. Arap E_,I Z, Katop sKMHIallyBun 6y140,

0<o<argz<m—o, n=1, 2, ...,

6yca, y Xonga OGepuiraH KATOPHMHI abCOMIOT SKHHIIALIN-
LILIMHKM UCOOTNAHT.

KaropiapHu wapmiy sKyMHJIalyiura TEeKIIUpHLLIIA Ba ooul- |
Ka Kyn Macanaiapaa Adesib anMaluTHpHIIMaaH doiinaiaHnIAnN.
MHTerpaliapHu xucobialuaa 6y1akiad wHTerpauiaul aMain
KaHYaJIMK MYXHMM G¥iica, AGeilb aiMalITHPpHULIN HUFMHAUNAP
y4yH HIYHYAJIHK MYXUMIMP.

10. Viu6y dopmyia (AGenb aaMallTH P W LI W )HH MC-
OOTNAHTI: ,

n n-1
Z akbk = ZSk(bk f bk+] ) i Sm—lbm it Sﬂbﬂ‘

k=m k=m

by epaa Is msnSS=adartis+a (k=1)) S,=0, a, Ba b, nap
JXTHEpHIT KOMILIEKC COHJIap.
|
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11. Ajitaiinnk, X @,0, kommnekc Xamim Katop Gepunra

n=|

Oyaub, b >0 6yacuH. By KaTOpHMHT sKMHIALIYBUM GYJMLIM
YUyH Eﬂ" KaTOPHMHI KUCMHI HHFUMHAWIAPH YerapajlaHraH

OVauiM Ba {b } COHNap KeTMa-KEeTJIMTMHUHT HOJIra MOHOTOH
MHTWIMIIM  €TapJM  SKaHJWruHu wucbotnanr (dupuxie

aJoMarTH).
KVpcatMma. Abenp anMaluTHpuiuKaan ¢oiigajaHuHr.

12. ®apa3 Kunaiimk, Elﬂnbn Katop Gepuaran 6y1n6, b,
nap XakMKHH coHsapaaH ubopat 6yiacuH. By Karop sIKMH-
JalyByd OYIMIIM yUuyH Z‘;an KaTop SIKMHIallyBuu Ba {b }

KeTMa-KeTJIMK MOHOTOH Ba 4erapajaHraH OVIMIUM eTapiu
SKaHJIMIHHK ucboTnaur (AGenb atoMari).
Kyitunaru Mucosiapary mapmiap 6axapuiranaa

> a.b,

n=l
KaTOPHMHT SIKMHJIALIYBYH OYIMILMHU UCOOTNIAHT.

13. lim Vnbr = 0.

n—yes

14. Y. n|b, = b,.,| katop siKMHTALIYBYH.
n=1
n Sn
15. S, = > a, 6yaca, {_fn—} KeTMa-KEeTIMK YerapajlaHrat.
k=1

16. Ajitaiinuk, 2 €, Katop GepuiaraH 6yiuo,
n=l 7

imzflc,] =4

n—eo

6yncun. Arap g<l oyn
Ba g>1 Gynca, yHMHT Y3

15—952

oxJ1auryBuM OyaIMLIMHH uchOTIAHT.
225

ca, KATOPHHHT aBCOMIOT AKUHIALIYBUH




17. ®apas kunaiinnk, ¢, karop Gepunran GYImO, 26 y asinin 36 i__n(2+i)”_
n=1 b 3n 2 zn
n=l n=\
im{<:Lf = | Gy ; o o o
},l_T_ =l = I 6y1cun. KatopHuhr aGeomior sikuHaawyByun 631m- 27 gl 37 Z[ n(2-i)+1 ] _
WK yuyH "5 ndn ik ROSEN=0)
r— ¢ ) oo iF L 1 .ﬂ2
1 SAvhle = en intl{_n } .
n—)n-}; n( o IJ <=1 28. % if‘,—! 38. Zi n+2i(n+l)
TCHICH3IMKHUHT Baxapunuiim eta p = : "
X JIM IKAHJAUTUMHHU UCOOT- n oa
Aanr (PaaGe anomaru). p 29, Z_E,IH) : 39. Z(gi) :
18. AlTainmk, 7=l 22 cos in P
(07 i i 30, 3 Shivn 40, 3 Ui
o 1+ 0 (7’-) 0. ”% sin in pe (n+1)°
6ynu0, 6y epaaa co v - v
) HH n ra GOFTUK 6YaMail, a<—1 6yacuH. Y Inn e
xoJsaa Koy 7 y 31 ,,2, in’ 41, ,,z;.(zf)”
ZE(H dl ch? = n!
n=| i 32' ngl ”ill I 42' r% (f‘n i
il KATOPHUHT abCONIOT siKMHaly o =
; uinHu ucbornaur (laycc ano- oo
” Matu). (b 33. X [gf’m- 43. 25
| % n= n=l
i " Kyiuaarn Katopnapuunr skunaaiyByn SKaHIMIMHH :
| ypcatuur (Iupuxie anoMaruiaH oiganaHuHr). = i | n
I oo 34. Y & 44. 2, ¢"-
i‘| 19. ¥ smnmx "ZJ n STt
f n=|
—a0s m__L___ 45, ¥ asiniz
20. 3 S8 (o 2w, k=0, 1, 2, ...) 35 2 e
| < " | Kyitnaary KaropaapHUHT XaKMKHii 1apaMeTp o HUHT KaH-
2158 i Aaii KuiMaTIapHaa SIKMHAALy By OYINiLHEA AHHKIAHT:
n=2
f‘ Vg = L -uin - (ﬂ+])(€l+2)...(fl+ﬁ') i
’ Kyinaarn KaropnapHum sikuHaalyBYMIMKKA TEKLUMPUHT. 46. E” G 49. ,?;, n!
| oo ‘ 1
n(2i-1)" C s ) - T oo In(+D°
22, 2= - i S L))
’ "Z;;l 37 24. El e | 47. Ein exil 50. ,,2’;; f =
f - l i 1.2 ! oa LT e — i1 o
| . cos in 2 —pp el o 2 2 i) ctg 2)°.
2. 3 it 25 3, S0 PIGEDR UG IR L T
n=
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oo

Y ¢, katop 6epuaran Gyaub,

n=1

17. ®apas kunaiinuk,

lim i;L' =1 6yncuH. KatopHuHT abCooT SIKHHIALLYBYH oynu-
n—e| Cp
WK Yy4yyH

lim | |22t -1 | < -1

n—on n

TCHICH3IMKHUHT GaxapuIuILK €Tapin IKAHIMIMHH UCBOT-
nanr (PaaGe anomarn).
18. Aittaiinuk,

Cnel

Aliraddn

Cn

6Y:116, Gy epaa a conn n ra GoEHK Gyimait, a<—1 6yacun. Y
xoiaa

KATOPHUHT abCONIOT sIKMHIAIIMIUMHNA UCOOTIAHT (Taycc ano-
MaTH).

Ky#naarn katopnapHuHr sKMHIalyBYd SKAHIUTHMHH
kypcatunr (Iupuxie anomaruaa doiigaiaHuHr).

19. z smnmx

n=l

n=I

20. i—“‘%’"‘-(u:zm, P o, 1)

ifl

Inn

M

21.

n=2

n

Kyitnaarn Kartopiapuu sKMHIaLIyBYHIMKKA TEKLIHPHHT.
< n(2i-1)" E qa
22. HZ[ = P 24. ?:"17_

oo )
25. Z COS;H :

n=l 5"

- 1
23. > P

n=|
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26, 3 Asinin 36. 3 22

n=| 3 n=|

o e:!n o n(2-i)+1 g
27. 5 n.\[p;. 37' E;[nG—Z:')—Ji] i

= it
ZS.EJ;.

- (1+i) L
39, F 39, ().
n=122 cos in g(,,)
< shivn < (1+i)"
30. "% sinin’ 40. E{-](n“)z'
- nn - iy
31. Z' -t 41. "):l iy
32 35 2.3
: et pihn i . “~ (in)”.
= &2 g
33. ;—mg}‘;n- 43. %en :
u. 34 44. 31 e,
: n=1 n?. ’ i n=| n
- L v < nsinin
35. E, [n+Q2n=1)if” 45. PR

Kyitnaaru KaTopjiapHUHT XaKUKWii NapaMeTp ot HUHT KaH-
naji KMiMaTiapyuaa sKMHIAWYBYM OYIMLLHHA aHHKJIaHT:

oo

46. 2.1 e L

n=|

- it 49. z (o+1{a+2).. (a+n) i
n=|

o3 o ir oa el 2] i o
47. Y n e 50. 2. / linra DI

n=1

272 (1+i)'(In ctg £)°.

P18

48. 3 (7 FIET -1 51
n=1

3
]
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2-§. OyHKUHOHAT KATOpJIap

Bupop D(DcC) tynnamna anukaanran u,(z), u,(2), Uy(2),
coy U (2), ... byHKUMANAP KeTMA-KeTaurH Gepuiirad 6yaCcHH.
by kerma-keTnukaaH Tysuirad ywoy

U T (Yt . T (D .

nbona @yuxyuonas kamop neiivnann sa 2 4,(2) xabu Genru-

n=|

JJaHagu:

i u,(2) = u(z) + Uy (2)+.. +u, ()+... (2)

n=1
Opnarna

S (D=u,(2),
S()=u (2)+u,2),

ﬁ;;;mnmap (2) bYHKUMOHAN KATOPHUHT KMCMMIt MFUHIM-
k]

lim S, (2)

HH gca KATOPDHUHT MKWFUHAMCU OeHUNaIN.
-Tabpu . Aeap (2) pynryuonan KamopHuHe KUCMUL ti-
Fundunapudan ubopam .

{8(z)} (zeD), n=1, 2, ...

Kemma-Kemaux axunaauiysuu (ysokaauiyequ) 6yaca, (2) gyH-

j:zg;taﬂ Kamop z, nykmaoa sunaaulys4u (y3okaaulyeuu) detii-

(2) dynkuMoHan kaTopHUHT Gapya SAIKMHIALIMIL HYKTaa-

puiaaH Tawkwui tonrad M tyniaam (M < D)i u,(z) gynruyuo-

n=1
'f‘m KamopHune AKuURAQWUI mynaamu Jennain. KaropHHHT
jiuFuHAMCH §(2) = lim S (z)
nN—yea
M Tyrjiamia aHuknaHraH yHKUUSAMP.
228

3-trabpud. Arap Ve>0 olmHrania xam wyHpain ne N
TONMUACaku, v h>n, Ba ¥ ze€ M yuyH

| 5,(2—S(z)l <e

Tenrcuannk Gaxapuica, {S (z)} yHKUHOHAI KETMa-KETIHK
M tynnamaa S(z) ra TeKHC siKWHJallaan neiimnanm.
2-treopema (Beiiepwirpacc anomatu). Azap

i u,(2) = 1 (2) + (D). AU, (D).

n=|
dynxuuonaa xamopnunz xap oup xaou M mynaamoa (McC)
| u (2 <a, (=1, 2, 3, ...)

menzcu3AUKAGPHU Kaxnoamaanmupca ea

Ya,=a +a+.+ta,+...
n=l1

o0

comnau Kamop AKUHAQWYEHU Oyaca, Y xo040a I“H(Z) gynxyuo-

n=

Haa xamop M mynaiamoa mexuc AKuHAQULyeHl oyaaou.
5-mucon. Yoy

(2]

oa .

2 sin i
2

n=1 1

(YyHKUMOHAN KATOPHUHT AKMHJALIMLI TYyNaaMWHK TOTIMHIT.
By KATOPHUHT YMYMHi1 XaluHH Kylinaarpua €3u0 onaMus:

il : X in:_Ejnz 4 em(.t+£j’).__e—m(.l'i—.ly) o
n\&/) = 7) == ]

n 2in 2in”
L ef‘n,r_e—-n)"_e—inx“efl_v
2in?
Arap y=0 6ynca, ynaa
sinnz| o 1| -nvl ml _ |-y _ o
!HH(Z)‘: !_}T- 2 2n 1!8 l = |e ]l - 2ﬂ2 |e &

oyno,
lim|u,(2)| = e
n—re
Synaamn. demak, z=x+tiy, y=0 HyKranapaa GepuaraH (yHK-

UMOoHAN KATOP Y30KJallyB4in oynanu.
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e TC— e R 0

m - e e e s R ”
i 2-§. ®ynknu
i §. @ynxunonan Karopaap 3-Tabpud. Arap Ve>0 onmHranga xaMm wynnaii neN
Jl | Bupop D(DcC) tynnamna anuknauran «,(2), u,(z), v,(z), |  TOMWICAKN,  n>n, Ba 7 ze M yuyn
(R o 4,(2), ... PyHKUMANAD KeTMa-KeTauru 6epuiraH GYJICHH. | S (D—8(z) <
L By keTMa-kerankaan Tysunran yiwby OO SE
il TeHreusnnk daxapunca, {S(z)} dyHkuMOHaN KeTMa-Ke
L0 + - n TIUK
!-‘fs|! u(+u,()+ ... +u (+ ... M sznnam,ua S(z) (rg TEKMC SIKMHMALAAN Aeiinianu.
il - -Teopema eilepuitTpace aiomatu). Aza,
J.l | nbona @yuxyuonas xkamop neitvinamm sa 2, 4,(2) kabu Genru- P
0 n=1 oo o
fi“'; l R, %u,,(z) = U (2) + Uy (.. +u, (D)+...
1R 5
l‘ ‘, : 3 4,(2) = 4,(2) + ty (2)+.. 1, (2. (2) dynxuuonas kamopruunz xap 6up xadu M myniamoa (McO)
'.‘11\ 'L n=1 . | un(Z)l Sal’i‘ (ﬂ':], 2‘ 3’ "')
il Onarna men2cu3AUKAGPHU KAHOAMAGRmMuUpCa 6a
4. 1l S(D=u,(2), o
(1 -'Hf Sz(z)zul(z)-'-uz(z), Eian = a| +d'2+...+an+...
! - K
i T s
i S (D=u()+u(2)+ ... + ; S
il N e conau Kamop swunsauyaus G5aca, y xoda 3, 4(2) ymeuo-
T 3 i
I MMEMHAMAAP (2) DYHKUMOHAN KATOPHWUHT KMCMMUIt HUFUHIM- nan kamop M mynaamda mexuc axunaawyeuu 6yraou.
| Jlapu, ) 5-mucon. Ywdy
‘ Lljﬂ S,, (2) il si:gnz
il HW 3Ca KATOPHUHT MMFUHAMCH deiiuaaaMm. .
1] 2-Tabpud. Aeap (2) (yHKyuOHan KamopHuHe KucMull u- (hyHKUMOHAN KATOPHMHI SKUHIALMLL TYTIAMWHN TOTTMHT.
il FuHdurapudan ubopam : By KaTOpHMHT YMYMMIl XalMHU Kyiinaarnya €3ud onaMus:
i 3 inz _=in in(x+iy) . ~in(x+iy)
! ] S (z eD), n=1, 2, ... =sinzn _ M-8 _ ¢V e =
f | (5,(2)) (2, D) u,(2) = S = 7=t =
kemma-kemauk sagunsawysyu (yaokrauyeuu) 6yaca, (2) pyHk- L i e
uugnan Kamop z, nyxmaoda akunnauwyedu (y3oKaauiyguu) oetiu- 2in’ ;
naou.
| (2) pyHKUMOHaN KaTOPHUHT Gapya IKMHIALLNL HYKTaNa- Arap y#0 Gynca, yHaa
| g sin nz 1 —ny! npll _ I I )
{' PUJAH TAlUKWI Tonran M tynnam (M c D)Y u,(z) ¢ynxyuo- | lu, (2)|= l'i n |2 ﬂ"e |~ le] = 20 e e

i! n=1

Haa KAMOPHUNZ axuniquue myniamu neitnnaan. KaTopHUHT :
iinFHaMCH 8(z) = lim S (z) Lme|£‘n(z)|= -
n—joa

It M Tynnamia anvkaanran dyHKUMSAMP. 6ynamm. Jdemak, z =x+iy, y#0 nykranapaa Gepuaran GyHK-
LMOHAN KATOP Y30KJaiyByi Gymanu.
i ot 229

OVnuno,




Arap y=0 6ynca, yHna

IHH( )1 sin .'L\

oyaiud, OepuaraH kKatop viudy

Z sin. nx
n=|
KaTOpTa anjaHaim. PEIBIU{!HKI'L 6)’ KAdTOPHHHT xaianapu _\-"l)’H
SN Ax i o 5 < ) s
17 = 2 TeHTCH3INK Ypunan 6¥auo, Z”: COHJIM KATOP

sKMHIaysan. Beiepiurpace anomarura Kypa depuiran (hyHK-
LMOHAA KaTop
{ze C: Jmz=0}

TYTJaMAQ TEKUC sKHHIAUIYBYUIMP.
6-mucon. Ymby

e n=\ -7

(YHKLUMOHQ! KATOPHUHT SKMHJIALIMIL COXACUHU TOTIMHT.
By kKaTopHuHT

n .,n-'l

HH(Z) = l:f_" N ;,4.I(Z) = ,;4.|
XaJ1apHu YYyH
“ :m-| ;
Lt f=em™| o l1=2"
HH(I)ig =3 7}77:11 1 ;_1 Z | I n+I|

oyn6, | z| <1 6yaranaa

|urHl Z) —| =
L!_!E u, (x) _L*'l<]
oynanu. demak,
| z| <1

GyuiraHaa 6epunran KaTop AKMHAALIYBYM OYiamu.
Arapl z| >1 6ysca,

= lim+—1<=1=0
§E
6y1n0, KATOp y30Kjaiiysun Gynaau.
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!l“}l u, ()= lim| Z",

n—ea|]—z"

| zI =1 6ynranma z =e*® jeftunca, yHaa

n | {(’

|] emtpl “ t'”lln‘

me |

lu,(2)|= il

{lu, (2} {“ ew‘,}

KeTMa-KeT/IMK Y30KJ/IallyByH Oyianu. JleMak, bepuira Katop-
HUHT AKWHJIALLXLL COXACH

{ze C: | z| <1}

Oviuo,

OupaukK govpanaH ubopart Oynanu.
7-mucoa. Ywby
R
n=1 n <

yHKLHMOHAT KATOPHMHT TEKUC sIKMHIALLAINTAH TYIIaMHHHI
TOTHHT.
Papmanky, | z| <1 xamna | z| >1 6yaranna

llmlu (2)|= hm 12" + - ‘=+°°

6ynaan. BunoGapuH, Oy xoJina bepuirad (yHKLMOHA KaTop
y30KJalllyBYM Oynanu.
Suau | z| =1 6ynran xonHu Kapaitmus. By xonaa

sl
oynuo,
= [ e+ ) - X5 < 2
oynagu. MabinyMKH, . £

& Vpa 6epHJi-
KaTop sikMHjalrypyM. BeilepuiTpacc ajjoMaTura Kyp P

raH Karop TEKMC SKMHJIALIyBYH.
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Wynpait kunu6, 6epunran hynkuMOHAT KATOPHUHT
{zeCdzl=1)
aWflaHalla TEKUC SAKMHIAUIYBYM OVIMIUMHH TONIMK.

MHCOJ BA MACAJIAJIAP

Kyitnparn ¢pyukumonan KATOPJIapHUHT OepuiiTaH TYIUIaM-
flapaa abcoNOT IKUHIAWUIIMAY HCOOTIAHT.

co

2n-1)!
52. 2———= *—; |z]< 1.
,,Z=1 ('Y J+z" lzl< 4

53.2_:I rezhil[zile L s e o,
54.Y 2" |z|<e.
n=| N

55. 3,

L e
w2 (n+2)In® n

Z# =2, -3, -4, ...

- i"z(m)...(m).

]
57- ';"“T""‘*_Z')m(m; z#-2, -4, -6, ...

{2+Z}2

e il n
o WHENZH3). (z+2n+1)’

P8

8. Rez>%.

59. Araitniuk, D Tynmampa Y, 4,(2) dyHKumMonan Katop

n=|

Oepunran 6yaub,
R()=3 u(z)
k=n

KATOPHHMHT KOJIMFH OYacuH. ¥V xonaa Gepuiara pyHKIMOHAN
KaTOPHUHT D T¥nnamaa rexuc SIKMHNALUMIOY YYYH Yoy

im Sup R, =0

TeHIJIMKHUHT Daxkapunuinm 3apyp Ba €Tapiay 3KaHJIMTHHU
MCOOT/IAHT.
232

Kyiinnary dyHKLUMOHAN KATOPJapHUHT OEpHIraH Tyniam-
Jlapaa TekUC SKMHJIALIMIOMHH KYPCAaTUHI:

oo

60. € z D={ z| =1}

61. EIJT: e D={lzl<p<%}.
62. ils/ﬁ o D={Rez > 5>0}.
63. gn-z; D={Rez>5>1}.
64. gl(—l)”n‘:; D={Rez>5>0}.

65. E 27"cos ng, D={| Jmz < 8<In2}

n=1

oa

66. ¥ —1; D={| z| <R<es}.
n=| (n+z)
67. ¥ 2= D={l zl <R<es)}.
n=1 €"—N
2= e, =
68. 3. 5w D={Rez<0}.
69. 31 D={Rez< 8<—1}.

70. 3" - 2" dynkumonan Karopuuur D={ z| <1} no-

n=1

Hpaga HOTeKUC SKMHIALIMIIMHN MCOOTIaHT.

71. Y e ™" xartopuunr v >0 yuyH {Rez 21t} apum Te-
n=|

Kucnukaa abcomioT Ba TEKHC SKMHJIAIUMLIMHHA Ba {Rez> 1}
SIPUM TeKMCIMKIA HOTEKUC AKMHJIAIIMLIIMHY MUCOOT/IAHT.

Arap lim#f|a | =1 6¥nca, y xon1a KyAnaar1 TacaAMKJIapHH

R—3e=
McOoTnaur.
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72. %anz" karop { z| €p<1} Tynnamaa Tekuc sIKMHNALIA-
AH.

-nz
s E;,a"e Katop {Rez=8>0} tyruamaa TeKHC SIKMH-
nalanu.
= a
4, E)—:cosnz katop {l Jmz|<8<In2} Tynnamaa TEKWC

n=0 =

AKHHIalagu.

5 _4,R"
73 gu STl (earop {lzl<p <min(1,—‘R— )} TYriamaa TeKMe

SIKAHAAaWanu.
oo _nzz
ne: E,“"e Katop {Rez>8>0} Tyramaa TeKUC sIKMH1a1a-

au.
77. Kyituaaru tacamkHu uc6omiaur: yuby

nz

b8

e
0

3
I

tyHKuMOHaN Katop {Rez<0} spuM TeKMUCIMKAA HOTEKUC SKHH-
nawanM; Vv e>0 coum yyyH {Rezzl+e} spuM TeKHUCIMKAA TE-
KUC siKMHIawanu, {Rez>1} apuM TeKMCIMKAA 3Ca HOTEKHMC
SIKMHJIALLA0N.

Ky#iuparu dyHkumonan KaropaapHUHT SKMHIALIMLI COXa~
CHHM TOITUHT:

78. io(z 755 ] 82. };‘;ilf-

79. iﬂ(% v :—2) 83. §z23"+1-

8.5 el 84. e

81. gezm‘ 85. §(4+Z)(4+§:)...(4+z”)'

234

Kyitumarn GyHKLUHOHAI KATOPJAAPHMHT TEKHC SIKMH/Ialla-
AUrad TYrjaMjJapuHu TOTHHT.

86. zg‘n:' 87. Ee—:lnn' 88. 2 sitzrnz_

n={) n=| n=i

3-§. Japaxanu KaropJjap

I°. Japaxanu KaToOpJapHWHT sAKHHJIaulHWil
Panumycu xamiaa dKHHaWHLW AO0OHpacH.
Ry DyKuMoHan Katopliap opacuia yiapHHHT XYCYCHH XONH
OViiran
= n 2 n
Y c,2" = T H G AT, (3)

n=0
€KH yMYMHITPOK,

ic,,(z—-a)" =c0+cl(z—a)+c2(z—a)2+... (4)

n=i}

-l-c”('z—a)"-!"...+cn(z—a)”+...

KaTopnap (6yHOa €, €, Cy -5 €, - XaMAA @ — KOMIUIEKC
COHJIap) MaTeMaTMKa BA YHMHI TATOMK/Iapuaa MyXum poib

VitHaiau.
(3) Ba (4) karopnap éapavcaiu Kamopaap NEHWIAIN.
Arap (4) xaropaa z—a=§ Aeiimsca, y XoJaa (4) kartop
§ Varapypumura HucbaraH (3) KypuHHILAArK KATOpra Keaanu.
Bunotapun, (3) KypuHHILIArH KaTOp/apHH yprauuu OM3

ViyH erapau Oynaau.
Onatia, €y, C;; €y« €;5 «» KOMILIEKC COHIAP (3) napaxa-

11 KATOPHUWUHT Ko3()unuenmaapy NCVHNANN.
3-treopema (Abdenab Teopemacu). Arap

Y, " =cp T+ (o e L ek A

n=0)

Japakaid KATOP Z HHHT I=2Z, (z,# 0) KuiiMaTHAa AKMHIALBYBYH
Oynca, y xo0J1a KaTop

{ze C:lzl <l zu]}

Aoupasa abCcomoT AKHHIAYBIH Oynamu.
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— > v AR ETS

12 Eha,,z” katop {| z| <p<1} T¥nnamua Tekuc akunnawa-
au.
73. iane'”‘ katop {Rez=6>0} T¥niamma Tekuc AKMH-
n=0
nawanm.

oo

74. Z;—:cosrrz karop { Jmz|<8<In2} Tynnamma TekuC

n=0

AKMHIIAlUaoM.
I5en ey
n=()

SIKMHJIALLanH. !

n

a,R
ﬂ+z“ﬂ

: Katop {|z |<p <min(l, JE )} T¥rlamaa TekMC

oo 2 y
76. 2. a."° xarop {Rez26>0} TVIUTaMaa TeKuC SKMHIAILA
n=()
JIM. ;
77. Kyiunaru TacaiMKHU HCOOTJIAHT: yLIGY

nz

e

M

n=0

I

a HOTEKMUC IKMH-
Hk1MoHan karop {Rez<0} spuM TEKHCIUKI 3
J?gmanu; v £>0 conu yuyH {Rez=1+¢e} ApuM Tekucamkaa te

KUC AKMHIawaau, {Rez>1} sApMM TEKHCIMKIA 3Ca HOTEKHC

WMHJIALIAAHN. 1
e Kyituaaru GyHKLMOHAN KATOPJAapPHUHT SKHHIALIMLI COXA

CHHM TOMUHT:

78. i(i i J 82. fﬁ‘i’? ‘ !
2. fﬂ (% + _;.’_] 83. ‘2'6 zj,"ﬂ.
80. Z -Z(z—:"—)]n 54' golf:?"'
81. gf-’z'""- 85. §(4+z)(4+§3)...(4+z~)'
234

) -

Kyiinnarn dyukumonan KATOPJIAPHMHT TEKUC SIKMHTAlLA-
AUraH TYNaaMJIapMHU TOTIMHT.

86. ie-nr_ 87. zegclnn-

n=(0) n=1

oo i
88- 2 I[‘;]NZ.

n=|

3-§. Hapaxanu Karopjaap

I°. Dapaxanwu KATOPINAPDHUHT SKWMHAIW UL
PAAMYCH XaMOoa SKHMHIALMWL loupacH.

DyHKUMOHAN KaTop/1ap Opacuia ylnapHHHT Xycycuii XOH
OViran

- - iy 2 n
”%c,,:h =0y + 62+ 4. 40,2+, (3)

b
€KM YMYMMITPOK

ifn(z—a)”=Cn+C;(Z—0)+C2(z—a)2+... (4)

t¢ (z—a)™+... +c (z—a)'+...

Karopaap (bynna c,, €1y €y vy €,y .o XaMAA @ — KOMIUIEKC
COHzap) MaTeMaTHKAa BA YHMHI TaTGMKJIapmia MYXHM DOJb
VHHaHIN.
(3) Ba (4) karopnap dapascasu Kamopaap neiiunanu.
Arap (4) karopaa z—a=E& aeitmiaca, vy xonna (4) karop
& y3rapyBuMra HucoHartaH (3) xypuHULINATH KaTtopra Kejaajm.
Bunotapun, (3) KYPUHHILAATH KATOPAapHK yprauuir 6u3
YUYH eTapau Oynagu.
Onatna, ¢, ¢, Cyy = C,» --- KOMIUIEKC COHMap (3) aapaxa-
1 KATOPHUHT xoagﬁq&uuueumapu Henunamu.
3-reopema (AGeab Teopemacwu). Arap

2.7 =€+ QT+ T+ AC, T
n=0

JAPAKaid KATOP 7 HHHT =, (20$ 0) KHiMaTHEa AKHHIAIYBYH
Oynca, y xoaza Karop

{ze C:lzl <z}

Aoupana abcomoT AKHHIAMIYBYH Oynaam.
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n
Arap E‘OC"Z AAPAXKATN KATOP Z HUHT 7=Z, KHIMATH/A Y30K-

Jawyeun Oyaca, y xonaa Karop

{ze C:| 2] > 7| }

TYIIamMaa y3oKjaamysuu 6yaaau.

Abesib TeopeMacuaaH KypuHaaMku, (3) Japaxaiu KaTtop
Y4yH wyHai r coum (0<r<+e) MaBxkya 6ynapkaHku, (3)
Katop {ze C: | z| <r} nompama sikuHnawyBYM, YHUHT TalUKa-
pucuia, sibHH {ze C:| z| >r} Tynnamna yzokiainyBuu 6ynanu.
By r con (3) mapaxanu KaTOpHUHI aKunaauuw paduycu,

U={ze C:| z| <r}
JIOMpa 3Ca YHUHT AKUHAQUIUW COXacu NeiWaan.
(3) mapaxanu KaTOPHUHT SIKMHJIALUUIL pajnycH

F=m—l (5)

lim Zflc,|
N—}ea

J?;JD”MYH& (Kown-Anamap dbopmynacu) épramuaa Tomm-

(3) Aapaxkaiu KaTop Y3MHWHI SKMHJIALIMLI coXacura Te-
THLLLIHK B6YaraH uXTMEpUit

{zeClzl<p}, (p<r)

énm;.. Jovpaja TeKUC SIKMHJIALLYBYM Oynanu.
2°.lapaxalu KaTOPNAapHMUHT XoccanapH.
Bupop

€, 2" =¢; + 0z + G H AT (6)

M

n=0

AapaXaiu Katop Oepuiaran 6yiauo,
U={ze C:| z| <r}

YHWHT AKHHIIAlKII coxacu GyiacuH. Y xonna

1) (6) xaTopHuHr MurMHaucH S(z) dyHkums U na rono-
mop®d dyHKuMA Gynanu.

2) (6) xaropuu U gma xamna6 auddepeHupmannail MyM-
KHMH:

8

ﬂC,,Z"_l

gk

d n — d I
B cz' = ‘——(C z i e
dz S50 n ”g;] dz>n ) [

-

1
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3) (3) karopHH xamna® MHTErpamuiall MyMKHH!

j(icnz“] dz = i{jcnz"J dz = Ecnj "dz;
1

¥ n=0 n=0 n=0 ¥

Oyunma, y — Ura Ternuuiy GyaraH MXTHEPUN CHIUIHK YH3HK.
8-Mmucoa. Ydy

oo i .
E = el
n=1 n’

Napaxaju KATOPHMHT SIKMHJIALLIMII COXaCUHH TOIMHHT.

Pagpluanku, Japaxajii KaTOPHMHT SIKMHJIALUHLL COXaCHHH
TOMMIL YYYH YHMHI SIKHHJALIMLI PaaAMyCHHH TONHLL JO3MM
OVnanm. BepwiraH KaTOPHHUHI SIKMHJALIMLI PaOdHYCHHH (5)
topmynana doitnanaHub TomaMus:

2 1
r=—J1__=_1__=limn" =1 [limn" =1}

lim ’-(f c lim ’_l_ n—yes n—oe
S i n] ”EJH n "2
Hemak, napaxajiu KaTOPHHUHT SIKMHJIALIHLL COXacH

U={ze C:| z| <1}

6upnuk noupanan nbopar sxan. Karop| z| <1 coxana sixunna-
luyByy. BepuaraH KaTop COXaHHUHI 4erapacu |z| =1 na xam
AKMHJIALLYBYHMIND. !

9-MucoN. 2" KATOPHMHT IKMHIALINLI panuych r=1ra
n=0
Tenr. Katopl z| <1 na skinaurypuu 6yam6, derapa |z [=1 HUHT
Xap 6Mp HyKTacuAa y30KJallyBYHIHP:
10-mucon. 2 Z,—: KaTOpHM Kapaituk. (5) opmysiara Kypa

n=1

r=1 gup. Jdemak Karop |z [<1 coxama sIKMHIALYBYH oynanu.

Yerapana éryBuu 7 =1 HyKTana KaTop Z{,}ﬁ KypHHHLIIa 6Y1HO,

< (-1)" g
Y y30KJalIyBYMIUP. £ =—1 HYKTa y4yH 3ca Zﬂ% JleitOHMLL

KaTopu xocuii 6yau0, Oy HyKTana Katop AKMHIAlIyBYH Oy1a-
au. Jlemak, Karop | z| =1 aiinananuHr Gab3u HyKTanapuia

SIKMHIALLYBUM, 6ab3y HYKTajapuaa aca y30K/1aLIyBUHINP-
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ll-Mmucon. Vuey
Y2+ 1))z
n=(

ﬂapasxaﬂn KATOPHMHI SKMHJIALUMIL COXACMHM TOITMHT.
(5) dopmynanan toiinanann6 Gepuiran gapaxain KaTop-
HHHT SIKMHIAHMLI PAIMYCHHU TONAMU3:

= I = 1 - 1

lim gle,| Tmgs1y  lime(-1)]
AeMax, KaTOpHMHT SIKMHIALLNIT COXaCH

U={Z ec:]z[<%}

]

AOMpanaH udopar.
12-Mucon. Y6y

Y (sinin)z"
n=0

llapg;;(aﬂﬂ KATOPHUHT AKMHAALINIL COXACHHM TOMMHT.
CPHIITaH KATOPHUHT 7 — Ko3hhuLMeHTH

¢, =sinin
HM KyiUoaruua €3mué onamus:

YHna

oViub,

T o el =i

GyIan, ﬂemaf, bepunran Japaxcanyd KAFOPHUHT SIKHHAALIHLI
panMycu F = Oynu6, skuunawmin coxacy 3ca

U={ZEC:|Z!<%}

oynaau.
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13-Mmucon. Yuby

2n+l

32" (1zl< 1)
n=0

2n+1

Aapaxkajii KATOPHUHT HUFUHIMCHHU TOMMHT. A
Bepuiray KaTOpHUHT SIKMHJIALLKIL paquyCcH r=1 6ynuo,
AKMHIALLIMLI COXACH

U={ze C:|z| <1}
Oupmuk nompanan nbopar 6ynann. By KATOPHUHT HHFMHAMCHHH
(z) neinux:

oo 2n+l

S(2) = %én—ﬁ

Karopuu U na, swau ze U ne6 xawna6 anddeperHuma-
NaliMmus:

1 1
= 2n+l o= 2n+1 g n bl el
: = z — ‘.......—Z — —r — )
S@—[zﬂml} -5(4m) = S = 2@ = 1
Hemak,
’ b el
S e =

Kelinury TeHITMKHUHT Xap MKKH TOMOHHMHM uHTerpaniab,
Tonamus:

4 z l
[ $' (e = | Lzde = 5@ = LinlZyc
0

Papmanku, S(0)=0. Yana ¢ =0 6ynanu. Ilemak, 6epuira
KaTOpHUHT HMFMHIUCH

1
S(2)=+m

OYnap skan. ‘
3°l:.) DyHKUMANAPDHM Japaxaiu KaTopiaapra

€11y 11 . OyHKIMSUIAPHH Japaxain KaTopiapra EMMLL Ka’rog—
Nap HazapMscMIArd MYXMM MacanalapiaH xucobnaHaau. by
Macana Kyimaaru TeopeMa €plaMmia Xam STHIaIH.
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4-Treopema Arap £ (2)
y - bynknus D=C
0ynca, y xonga D CcoXanary 1 épaii coxana rosomMopd

U={ze C:|z-al <r} (V ac D)
Aoupana (Uc D) ynn napaxanm Karopra iMm MyMKHH:

fD=3c,G-0). (7)
n=0
By eppa c, K03 punuentaap
2 i 3
cr=0@) . ) [ 12 g4, O<p<r,

n! 2ni n+l
IZ—nl:p (Z ﬂ')

(n=0, 1, 2, ...)

d)opOMleanap épmamuna XHucobaanaguiap.
o ),1:1;11;16(7; KaTop f(2) dynxuusnunr a nykragaru Te i -
B Kamp : Jltgrmnanu. 4-teopemana kentupuirad (7) aa-
e x,am,ualir HPI Ja McTalraH MapTa Xamiab andoepeHIH-
6yiraH Kato naTerpaJmam DEVMEHH. 5/[AD HATICKAGHTIA XOTH
o gc P coxara Teruuuid Gyran MXTHEPUH CITHK
oo SIKMHJIAIIYBYH Gynamu. AManuéria KymauivK
APHM XaJl KWIMIILA dieMeHTap (byHKUMsIap Eini-
MajiapunaH doiinanaHunany:

1) rlz-= _oz”; lz|<1,
YIS RS eC,

sinz = S (_pyet 2l
3 nE:,l( 1) h_(b!—l)!’ ziai

2"

(2'1)!; ZEe C.

§ cosz= 31y
n=0

oo

2n-]
5) shz = 2,?22_-1)_' 76

oo

2n
6) chz = Zén—)p zeC.

n=0

(1+ )" = 1+ZM;(!$'LDz”, ’zl(_ ik,

n=|

7)
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8) Inl+2)=3 (- L, |z]<1.
n=I

14-Mmucon. Yby
Jlz)=tek

byukumsiHu a=1 Hykraga Teitrop KaTopura €inHr.
* ABBasio 6epwirad QyHKUHAHA

f(@=M+(z-D]- e =1+(z-D] e
KYpUHMILIKHAA €3U0 OIaMHU3. Cyur 2) myHocabatnan ¢oina-
JTaHHO

1 _e—(z—l)

gt = z(_l)n (Z;ll)
n=0 =

oynummaK ronaMus. Hatuxkana

f(@)=zet =[1+(z-Dle” 3 (-1y" (z;i!)" i

n=0

Sy (dl)”e“(%! ik (_n_ll_)!)(z- 1" =

n=1

e—l + E%(_]):HIEJ(Z__ l)rr

O6ynamu.
15-Mmucoa. Ywoy

f(2)=sin’z

byHkumsHu @=0 HYKTa atpoduaa Teiiyjop Karopura EHMHT.

PaBuiaHkH,

1-cos2z _

D) g i
sin“Z=—35 5 cos2z

&
2

Dunu 4) myHocabaTaaH doiinanaHno

n

D G _ S gy 22 2
cos2z = 3, (=) o = 2D gme
221’1—1

=1-23 1" G e

n=l1

16—952 241




oynuiunHu Tonamu3. Hatuxana

oo

f@)=sinz= (=1) 227 ;2
5 r?;:( % (2n)!z

6ynamu. By 6 it U
KaTopHnug. epuirad GyHKUMAHUHT =0 nykragaru Teinop
16-Mucon. Ybdy

2

f(2)=—*5

(2) 217
byHkumsaHu a=0 HyKTa aT 7 ¢
poduna Teitnop Kart i

Ba %Hnur mqug)namum PaauyCUHHU TonnHrp R oyl
epuirad gyHkuust C\{-1} tyniam . y

Kapanaérran ¢pyHkumsaHu i AR R

f(z) = ui)z SO

KYpUHUIIKAA €3M0 onaMu3, GyHaa

L |
¢©(z) Gy

6ynanm. PaBiuanku,

(l+lz)2 = ‘(ﬁ)

1)— TeHrMknaH ¢oiigananu6 tomamus:

L PR o T
I+z ~ T=(=7) _E}(*Z) = 2_‘6(—1)"5’.

YHuna

’

e i) = —[i(_l)" z] B

n=0

; —E:[(_l)n LT (1Y e

n=|

6ynanu. Hatvxana Gepuiaran byHKuUMS YIyH
f(z) = —Zz 2 (_‘1)“nz"ﬁl = i (_‘])Ir+lnzf1+]
n=| =
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SiinsiMara KenaMus. KelinHri qapaxani Katop {| z| <1} na sixun-
nawanu, {| z| >1} aa aca ysoxkjialuanu. Nemak, KATOPHUHT SIKUH-

nawmw paguycu r =1 6ynanu.
4°. Jlapaxanu KaTOplapHHUHT 6ab3U TAaTOMK-

napu.

1) dapa3 Kwaink, f(Z ) dyHkums 6upop ae C HyKTa-
Hunr atpoduaa roromopd 6ynCHH. Arap

f(a)=0
6yica, a coHu f(z) @ynruuAnunZ HOAU peiunanu. Arap
fla=f(@=f"(@=..=f""@)=0, f(a)#0

Gynca, a coHu f(z) QYHKUMAHMHT R~ — mapmubau €K1 N
Kappaau HoAu NEHWIANHN. Xycycan,n=1 naa 000uii HOAb NV~

JaJlu.
Arap f(z) dynkuus 7= Aa rojiomMop®d 6y110,

f(=)=0

Byica, co ryKma QyRKIUA HOAU NEHNIAN. @y
N2aii HOJMHUHT TapTHOU

g(z) = f(-':)

Z

HKLMSAHUHT OyH-

yrkumsiauur £ =0 HyKrazard HoJ TapTMOK OulaH aHUKJIA-

HamM.
17-m u c 0. Arapf(z) bynkuus ae € HyKTaHWHT aTpOdH-

na ronomopd 6¥nnb, a coH (hyHKUMAHUHT k — TapTHOIM HOJIH
Oynca,

f()=(z — a)¢ ()

OynuIKM KYpCaTHICHH, Gynaa ©(z) QyHKUMS @ HYKTa aTpo-

thuaa rosomopd Ba @ (a)=0. ’
By macajiaHu Xaj kumga f(2) (GYHKUHSHUHT Teinop

Karopura €iuiMacH

f2)= 3L ay ()
n=0 F

gaH goiaanaHaMmu3.
MoJOMHKH, d COH

9KaH, yHI2

Ray=f(@="(a)=

1 fz) PyHKUMAHHH I k — TapTHOIN HOJIH

L=fU (@)=0, f©(@)=0
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6ynub, (8) TeHrnuK ywdy

(k) £
f(2) = _‘[_#(z__ a)k b FALRIo) (z—a)k+'+...=

(k+1)!
Lok [ (k+1)
=(z-a) |: k!(a)+f(k+l()f)(z—a)+..}

KYpHHHUIUTA Kenaau. KelMuHry TeHrnukna

f(k)(a) (k+1)
0@ = L2 + L8 (2 o).

ne6 Genrunacak, ynaa ¢ (z)e O {a}, ¢ (a)=0 6yn1uob,

f(z)=(z-a)*¢ (2)
6ynamgu.

18-Mmucon. Arap f{z) dynukuus ae C HyKTaHMHT aTpoO-
¢una ronomopd 6ynub, yby . °

f@=(z— )o@

KYpHHMILTa 3ra 6yu1ca, y X0/a a COH [ (z) GYHKLUMIHHUHT K —
TapTUOJIM HOMU GYIMIIMHYM KYpCcaTUHT, byHaa ¢(z) dyHKUMs
a HyKraHuHT atpoduna ronomopd Ba ¢(a)=0.

Papumianku, f(a)=0. f(z) GyHKUMAHHHI XOCHJAIapUHU
onu6, yIapHUHT a HyKTanard KMiMaTiapuH¥ TONaMH3:

[(@=k(z — a)"p(2)+(z — a)'¢'(2), ['(@)=0;
R s
+k(z — a)—"¢'(9)+(z —a)*9"(2), f(a)=0

[y #yn 6unan f*-"(a)=0 pa aitnu naiitoa f©(a)=0 6ymiHA
kypcatunanu. by aca a conu f(z) pyHKUMAHUHT k-TapTHOIH
HOJIM KAaHMHU OWJIAMpanu.

19-mucon. Yoy

f@=2( —1)

fbyfﬁuﬂﬂ yuyH a=0 HyKTa HeyaHuM TapTHOIU HOJIb 6ynmanu?
ablyMKH, e ¢yukuuanunr Teinop Katopura €iui-
MacH

2 6

4
z
eslbit e T Lo

6ynanu. LIyHn 3bpTHOOPra 016 TonaMu3:
244

OyHna
By ot
e(z) =1 +§T+-§—!+...

Papuianku, ¢ (z)e 0{0}, @ (0)=1x0. demak, a=0 coH oe-
puarad (pyHKUMSAHUHT 4-TapTHOIM HOMH Oyaap 3KaH.

20-mucon. Arap a Hykra fz) GyHKUMAHHHT 17 — Tap-
™MOnM, g(z) GYHKUMSAHUHT m — TapTHOAN HOJH 6ynca, a
HyKra f(z) g(z) GyHKUMSHUHT HEYaH4H TapTHGIK HOMM BYna-

au?
a Hykra fz) GyHKUMAHUHT 7 — TapTHOIH HOMM. [leMak,

AD=(z — a)"9(2), 0(2)e Oa}, o(a)0;
a Hykra g(z) GyHKUMSHHUHT m — TapTHGIM HOMH. [leMak,
g()=(z — @™y(2), W(2)e Ola}, w(@)0.
YHpa
A2)g@)=(z — a)'9(2)(z — A"W)=( —ay"™o(2)¥(2)

6ynu6, ¢(z)'w(z)e Ofal, o(a)"y(a)#0 6ynanu. By aca a HyK-
TaHu f(z)-g(z) QYHKLMSHUHT ntm — TapTHOAM HOMM GY/IH-

WMHU OMnaHpanH.
21-mucon. Yoy

-f(z)=-"—lzf1Eg

CDYHKLIHHHHH]" HOJLUTApUHH AHUKJIAHT Ba ynapH

HM TOTIMHI.
PaBianku, 6y GyHKLHUA

a,=3i, a=—3i, a;=

WMHT TapTUOM-

HyKTajaapia HoJra aijianaau Ba
f(30)=0; F(—=30)=0

6yaranaurn cababim 3i Ba —3i COHIAP Gepwiran GyHKIHA
HMHT OJAMii Hojulapy Oyiaau.

U3HILH GYHKUMSIHUHT a,=°° HOIH
JaliMu3. PaBlIaHKH,

HHUHT TapTHOMHH AHHK-
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hyHkuMsaHuHr z7=0 1aru HOJIMHMHT TapTUOM, 2 ra TEHT.

Jlemak, z=c HyKTa 6
i) epuaraH QYyHKUMAHUHT 2-T¢
HOAM BYnanm. +) i 2-tapTubiu

AﬁTaﬁJ]HK, ﬂZ) uxuua U={z A §
somMopd 631ub, by {ze Cl z—d <r} noupana ro-

M = mad )

oyncun. Y xonna fz) dyux i
1Y) ¥ ;
K‘a,rop" q]y AHHHT a “3‘“.1‘3 ﬂTqu]Hna Te“ﬂop

f(@) = ic,,(z -a)"
n=0

Ko dunyentaapu yuyn ymoy

Cﬂ

<M@=0,1,2,..) ©®)

TEHrcu3IuK ypuunu 6ynanu. By Tenrcusznmkaap Kowmn renrcus-
JMTH JeHuIanm.

22-mucon. Arap fz) dynkuusa C na ronomopd 6y1uo,
|jtz) < A4'z rn
(n20 6yTyH COH) TeHrcusnmk Gaxapwica, y xonaa f(z) HUHT

ggﬂ?macn m JaH 'OKOpHU OynmaraH kyrnxai OVAHILIMHA UcOOT-
J &

A2) dyHkuma C ga rojioMop( Gyarananru cabadiu

S@ =73 c,2"

n=0

TEHIJIMK YPUHIKU OYnanu.
OHAM UXTHEPUI p >0 coHHM oanb, yuby

v,={ze Clzl=p}
aitnaHany Kapaimus. laprra kypa v aiinanana
P

| Az)| < Mp»
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6vnaan. Kown tenrcusmnruaan dpoinanaHud ronamus:

lt'l m
‘C,JS—‘; =%n— (ﬂ= L, 2’ 3’ )

P
KeliMHIM TEHICU3IMKIAH UXTHEPHI n>m YUyH p —eo lad
c =0

6ynuiun keaub unkanu. Jemak,
RD=cHeztedtt.. 22
By Teopemanan xycycHii xoin m=0 yuyH JInyBuLL TEOPEMACH

Kennb uMkaan. Arap f(z) GyHKnuscH OyTyH TEKHCIHKIA 010~
mopd 6yamn6, |f(z)| <M Oynca, y y3rapMac GyHKUHAIHD:

f(z)=const.

MHUCOJ BA MACAIJIAIIAP

Kyituzaru gapaxaiy KaTopJapHHHT SKHHIALIHL pagmMyc-
apy Ba AKMHJIALIWLI COXaJIapUHH TOIMHHT:

89. 3.¢"2" 9. > L
90 i(?f?) 97. g(nﬂ')z”-
91 g(chL]z". 98. fﬂ(l—f,)
92, i(ﬁ) 99. il%'-z

93, ¥, (cosin)z".
n=0
oo o2 —n2 n
94. Y (1+i)7" 101. Zﬂn!e z
n=0 A=

95. Y. n"7", a—uxTHépuit

n=1
XaKMUKHH COH.
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byHKUMAHUHT z=0 Jaru HOJIMHMHT TapTHOH, 2 Ta TEHT.
Ilemak, =eo HyKra 6epuiraH GYHKUMSHUHI 2-TapTHOIM
Honu OVaagn.

Aiiraiinnk, fz) dyukuus U={ze C:| 7—d <r} nompana ro-
JoMopd 6¥auo,

M = max| f(z)|

oyacun. ¥ xonna f{z) dynkunanunr @ nykra arpoduna Teinop
KaTopH

1) = i Sl

Koo dunuentiaapu yuyn ymoy

clsM@m=0,1, 2, ..) 9)
5

TEHICU3IUK Ypunin 6yaanu. By renrcuzankaap Kown Tenrcus-
JINTH JeHMIAaH.

22-mucon. Arap fiz) dynkumns C na ronomopd 6y1ub,
|Az) < M|z |
(n=z0 6yTyH COH) TeHrcuanumk Gaxapuica, v xouna f{z) HUHT

lapaxacHu m 1aH 1oKopu 6yaMaraH kynxaa 6VauiLuHU McOoT-
JIAHT,

A2) dyukums € na rosomopdy 6yaranaury caGabin
f(z)= 2 Cﬂzn
n=0
TEHIJIMK prHJ{n Oynamu.
DHAN UXTUEPHIT p >0 coHHM onub, yby
Yo=ize Clzl=p}
aitnaHaHy Kapaiimus. laprra kypa v anaHana

|ﬂZ) | 5 Mpm
246

Oynanu. Kowy TeHrcU3inruiax doitnananud Tonamu3:

e Mt = Mo (n=1,2,3, )

p P
KeliMHIM TEHrCU3TMKIAH UXTHEPUI n>m YYYH p —eo a
¢, =0
ovauium kenub unkanu. Jdemax,
ARD=c+czte,2+... e, 2"
By reopemanan xycycuit xon m=0 yuyH JIMyBUILI TEOPEMACH
keaud unkaan. Arap f(z) GynKuusac OyTyH TEKHCIHKAA roxo-

mopd 6yamb, |f(z)| <M Gynca, y y3rapMac hyHKuUMAAHDP:
f(z)=const.

MHUCOJ BA MACAJIAJIAP

Kyituzars Japaxaii KaTopJapHHUHT SKMHIAIALT paguyc-
Napy Ba SIKMHJIALLIMIL COXATApUHHU TOMHHT

89. T e"z". 96. 3=

soisin”n

90. <) 97

91.

92.

93, i (cosin)z".

n=0

o4, > L+
n=(

95. Y n°z", a—nxTUEpui
n=|

XAKMKHH COH.
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103, §[3+(—1)”] Z. {7
104. 23,1—, 1.
105. <" is:
106. gz'—f,z". 120.
107. 2;—% 121.
108, 32'" -
109. iﬁ:ﬁ 123.
110. 3 el -
11, 30+ ') o
112. gzz". 126.
3 Bt L g,
114. 2}(22)"!. 128.
fifs, TAEEED 129.
n=0 [3+(-1)"4]
116. i a(a—l?.;;i?’a—n+l)zn. 130.
n=0

n

248

oo

[In(n+ 2)}¥z".

n=0

(kn)! 2"

Y
2 ekJ; ZM .

n=0

T nle ™ 2", a> 1.
n=0

o n

Z n(2-:r) Zn.
n=1 2

o (Z_znn
n=1 n-3"

5

n=0 2"

o @i

Z en Z"

n=|

i I-nzn

n=0

(sin “—f)z".
n=1 i
cos” ﬂ) z

5 (cos" 2

e 7"

S shP(1+in)

= nln+l) .. (n+k=-1)"

Arap Y ¢,2" napaxanu KaTOPHHHT AKWMHIALINLI PaTUyCH
n=0

R(0< R<eo) B¥Jica, y xoaaa KyHuIarn KaTOpJIApDHHHT AKHHA-

WU paguyciaapuHu (R,) TOMMHT:

13L T Q" -1) ¢, 2"
n=0

132, Safe, 2", (k=1,2, ...).

n=0

133, 32 7"

134. iﬂ" o
135, 3, etk =it 2, -.);
13. 5 (1+3) ¢, 2"

137, S, (k=1,2, ..).
n=0

139.

140.

141.

142.

143.

144.

i ne,(z-1)".
n=0

n

;[2 +(— 1)"] CATR:

Y n'e,(z+i)".

n=|

ici(z +2i)".

n=0

N &z
n=0

Arap Y a,z" pa 2, 0,2" mapaxanu KaTOpJapHHHT AKMHJIA-
n=0 n=0

M1 paguyciapd MOC paBHILAA r, BA I, 6ysica, y xonnd Kyi-
Mgard KaTOPJIADHUHT SKWHJIAIIMII paiuyciapHHH (R) TO-

[TUHT:

e = n m_gﬂ n
145. 3. (a, +5,)7" 146. Tabe. 147 25

Kyiinaary napaxaiy KatopJaapHHUHT AUFMHAWIAPHHH TO-

MUHT

148. 302" (2l <1). 149, T5- (2l <),
n=1 n=

150. ,,%("1)"“ Z (zl<).
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Kyiinaary KatopiapHu sKuHIawWmMIn coxacM HUHT yerapa-
CHIA AKUHJIALIYBYMIIMKKA TEKILIHPUHT:

n
2 3

s 2.4 3
159. z + 13 Z +—|‘3_5z -

151. 3 (-1)" <

= n+l’
152. i (z+1!)"‘ 160 iZ_"
I ) n=1 n'\/;'
153. 25 161y L.
i nan-ln“n
| o
154, ¥ £ —. @n)!_n
”gz Inn 162. E,I (n!)ZZ .
oo (—1)" o oo P
155. 2, =" 163. 3. SR 2"

156. 3. <"(p - Hatypan con). 164, 3 G2,
n=2

el M nlnn

o0 .
oo Ein

=1)" _3n-1
157. ’E nn < - 165. >, en? "
n=l
= n Y
158. ¥ £ e 7
L7 166. 3£ 2.

167. A#Taitnux, Gapua c,(n=0, 1, 2, ...)nap myc6ar 6y1u6,
¢,>€¢,>¢,> ... Ba lime, = 0 6yncun. V xonna

A—joeo

oo

.z

n=0

Aapaxaiu KaTopHuHr {| z| =1} aitnananunr dakat =1 HyKTa-
CHIArMHA Y30K/IALIYBYM OYIMIIM MyMKHH 3KaHJIUTUHHU, 6oL~
Ka bapya HyKTajiapuma sca AKWHIALIYBYM 3KaHJIUTHHU HC-
OOTNIAHT.

168. Kyiunaru tacaukHuHr YpuHIM SKaHJIUTHHYM MCBOT-
naHr (AGETbHUHT MKKMHYM TEOpeMAacH):

azap Zﬂcn Kamop axumaauwica, y xoada yuby
n=
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lim icnr" = icn 0<r<l)
n=0

r-l n=0

meneauk ypunau 6yaaou.
169. ABenbHMHTI MKKMHYH TeOpeMacura TeCKapH TeopeMa-

HUHT VPUHJIH 3MACJHTHHY MCOOTNAHT, SbHH LIyHAaH Y30K-
o e

nalysun 2, €, KATOP TONMHIKH, YHHHT YIYH lrm? Y ¢, " MaB-
n=0 =l =0

XKya OVIICHH. :

ADEeNLHUHT UKKHMHYM TEOpEMAcH Ba 148-—150—Mncoﬂ{i_ap—

HUHT eyyMIapuaas goiinananub yily TeHIIMKIapHH HCOO0T-

JIAHT:

|

o i
179. 2_.;;13:_111‘251:15, 0<|o|<m.

5 cos(2n+l o @ 7 e
171. ZW:%In*ctg%, 0<!(p|<.1t.

n=0

— sinz T .
172. Y0 =52 0<o<2m
n=1

- sin(2n+1)e =I: <<
173. 2—2;;4,-] 4’ 0 ®

n=0

174. i(—l)”+l == 1n[2cos%); —M<QPLT.

n=1

175. §(~l)"+l Si‘:’m =2, -m<Q<T
n=l1 =

176. Kyituparu TacauKiapHi uchOoTIaHT:

d

o0 & aE
—h TO
1) arap 3.4, KATOp AKMHIAILCA, ¥ X0OI4 ,?:‘1 2 VKATOD

n=1

Ize C| 41} TYnIaMHUHT XaMMa epuia AKUHIALIRLH,

oa n
5 9l HyHKIH-
2) arap 2. 4, KaTtop y30KJalica,y xonaa ?;I 2" dy

n=1

S HJIALIMLL COXa-
OHAJ KATOp 2, 4,%" napaxaayu KaTOpHUHT AKWE

n=1
airany.
cuaa SIKMHAamub, yHUHT Taulxapuenia y30K71d
251

|
i



i AUTe Lhy SEENNELEE LTOVANIINNWTLIYIIAL YPXIILIAXL JINARAJI SRS SAREIE JEm= S ¢ A o
| , c * AKUHJTALIALL SR
[' | naHT (AGENBHUHT UKKUHYM TEOPEMACH): oHAN KATOp Y, d,¢" Hapaxaiy KaTOpHURT i
il 9 n=1\
{ | azap ch Kamop AKunaauica, y xoﬂaa ym6y ciaa 511(1411]131-111‘16; YHWHT TamKapucuaa YBOKﬂalﬂallld
n=0 5 |
251

1
|
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oo

b 177. ZEJ(HZE)" bYHKIIMOHA KATOPHUHT

{0, |arge| < 7}

€nMK coxana abcomioT AKUHIAIIYBYH, JIEKMH TEKHUC SIKMHIA-
LIYBYH SMACIMIHHH KYPCATHUHT.

MU3ox.By mucon wynu Kypcataauku, (YHKLMOHA
KATOPHMHT XaTTO €MUK COXala abCoMIOT SKMHIALLYBYM IKAH -

JIMTHUIIAH XaM YHUHT 11y COXaa TeKWC AKMHIALUMLIM Keauo
YMKMauIu,

| 178. X ((];lig;, KATOPHUHT 177-Muconmaru coxaga TeKHC
n=0

Ba aDCOJIOT IKMHJIALUIYBYN SKAHJINTH BA a6COIIOT TEKUC SIKMH-
JTAalIyBYM 3MACITHUTUHM (AbHU, aBCONIOT KMHAMaTIapuaaH Ty-
SWITaH KAaTOp TEKHC SIKUHJIALIMACIUIMHN UCGOTNAHT.)

* % X

S2(0) Hu TYFPUIAH-TYFPU XMcobnai épaamuna Kyiungaru
topmynanapuuHr v ze C YYYH YPHUHIM 3KaHIUTMHU UCOHOT-
JIaHr:

179, e =3 g0 %(z— 2)",20 € C — uxTnépuii Taitun-
n=0 .
JNIaHTaH HYKTa.

A - az" 2n
180. chaz = g;](zn)!z .

181. shaz = ;}%gm_

oo

4 x 1y gt e |
182. Slnaz_nz:‘é( 1) (ETI)TZ )

= n pin >
183. cosaz = "z:*?)(_l) (aZ_n)!zz _

Kyiinaaru muconnapna Gepwnran A2) dynkuusHu z=a
HYKTaHWHr aTpoctuaa Teitnop xatopura éiuHT Ba KaTOPHUHT
AKWUHIALIMUII paguycu R HU TOMMHT.

252

184. /() =5, a=0.  190. f(z)=cos’z, a=m.

185. f(D =5, a=1. 191 f(R)=7 > a=t

192, flR) =5 slaz 2

b ]
T *

186. f(z)=3-j—z, a = oo,

£ =z ézd a=0.
187. f(5y=e®, =0,  193.0@) [{e 2

188. f(x)=-L., a=2.  194. f(z)=£¢sing3d¢, a=0.

z-1°
189. f(z) =cos2z, a=1. J_ i
195. Kyn KuitMaTin f(z) = /7 + i GYHKUMSHHHT VI = "5

LIAPTHY KAHOATIAHTUPYBYM GUp KMitMaTii TapMOFH; a=0. -
196. f(z) =3z, -8 =-2; a=-8.
197. f(z) = Inz; Inl = 2ni; a = 2
198. f(z)=Inz; a=1.
199. f(z)=(1-z)e"; a=0.
200. f(z) =sin2z - 2sing; a=0.
201. f(z) = ch’z; a=0.
202. f(2) = (b+2)* (% =e™); a=0.
203. f(2) = = (d #0); a=0.

cz+d

=& ey
204. /() —4z+13
205. f(z) = ln%; a=0.
206. f(z) = Aretgz, Arcrtg0 = 0; a=0.
207. f(z) = Arcshz, Arcsh0=0;a=0.

208. £(z)=1In(z> —3z+2); a=0.

T .
200. /(2) = g%’—& d&; a=0.

253




210. f(z)=-%5; a=1.

z+2?

211, f(R)=5—%—; a=1

22-2745
212. f(z) =3z, 31 ::%«@; ]
213. f(z) =sin(2z- 2*); a = 1.

e 1 : L
214. f(@) = oE el
215. f(2)=—L5; a=0
(1-z7)
216. f(z)=(7_—‘zf,?; a=0.

Kyiinparn mMucoinapaa z=a HyKTanuur atpoduaa rojo-
Mopd Oyiran f(z) dyHKUMs yuyH Gepuiran éiinamanan oii-
Aananu6 ¥ (a) uu Tonuur Ba Gepuarau KATOPHMHT SIKUHIA-
WU PAOUYCUHHM aHMKJIAHT.

oo

N In(l+im) e n. g _
217 f(&)— ’E'm(z !) = k = I S:

218. f(2) = iﬁt;gﬂ(zﬂ)"; k=0, 1, 5,

n=0

219, £ -3 U0 oy p Ly 3,
L)

220, fi(z)= » v [ 20, 10,

n=4

Kyiingaru mucomnapna fz) bynkunsaHuHr z=0 HyKTa artpo-
tunaru Teitop Katopura EiuaMacHHUHT OMPHUHYM TYPTTA XA/ -
FIH TOTIMHI' BA KATOPHWHT SKMHIALUMLI PAJAMYCHHU aHUKJIAHT.

221. f(2) = e—=o%,

222. f(2)=\Jsinz+1; JI1=1.

223. f(2) = e’ In(1+2)

224. f(2)= s_i!l_z GYHKUMSHUHT (Z+i)HUHT napaxanapu
Oyiinya Teitnop xaropura EfMIMaCUHUHT OMPUHYM yyTa XaIK-
HI TOIHHT Ba KATOPHUHI AIKWHALLIMIL PAINYCHUHU aHHKJIAHT,

254

Kyituparu mucosnapaa flz) GyHKuusHUHT =0 HyKTa aTpo-
bunaru Teitnop xaropura éitMaMacuHUHT GMpMHYM GeluTa
XaAMHU TOMMHT Ba KATOPHUHT SIKMHJ1ALLMWLI paiHYCHHH aHHK-
NaHr:

225. f(z) = e=im,

226. f(z) = Jcosz; 1 =1.
227. f(2) = (1+2)7= e 0+,
Kyitunarn mucosuiapna

228. £ (2) = €.
229. f(z)=eIn(1+2).

n=0

€innmanan doitgananu6, ymby TeHIIMKIAPHH HCOOTIaHT:

230. cosyz = Z(-l)"(TZ;-)—!.

n=0
xr £, z4n
231. %(ez +e % +2c0sz) = %W-

3

232. %[e‘ +2e 2cos #] = "% (‘gn)!-

VPUHIIH
Kyitnnaru mucomapaa { z| <1} 6upnuk noupana ypu
Oynran

. TJIAHT:
Situamanan doiinanann6, ywoy TeHIIHKIapHH HCO0

933 L i(n+1)z"; (|z\< 1)-

-2 3
234, —2 = 3 (1y'(n+ D(n+ 27" (g <1)
T TT
235. f;i?)? o g‘l ,;"E*]', (|z| <l|al, a# 0).

,a;tO).

236, — :i(—l)"a‘z“z“? (|5\<la

2
4',2+a'

237, 1 i i(n e l)(_l)nzln (|Z| < 1)

L) A
255




oo

2 4, .6 2l
238. z—{;f% n=ln}z‘ (4 < 1)

239, 7 z])m] L Z (n+l)(n+”21|)...(n+m)zn (m=1, 2, o,
= n=0 ¥

Kyitnnarn mucomnnapnaru paunoHan GyHKuusuiapau z=0
HyKTa atpoduna Teitnop Katopura éiuHT.

L T 7) = I

10. 1) = Ty 243. /(2) (1-2 ) +4)
—iieg=s S

241. /(2) s 244. f(2) =

(2 +1)(z-1)

S FE o S .
242. f(2) (z'+l)(32—4) 245. f(z) (22—1)2(22+4)

Bab3u 6up xonnapna ymumr CypaT Ba MaxpaxkKMHH MOC

KYIanTyByuMra K¥nanTupu EpraMuia conaanallTUPULL MyM-
KHH.

u46. /D=1~ U8, S =—

l+z+z (1+z)(l+22)(1+z4)'

247, f(2) = — 21 249, f(1) = — 1

4z°-2z+1 (l—z4)(1+z+z2+z3)'

Kypcarkuunu sa TPHUTOHOMETPHUK (DYHKUMSUITADHHUHT KOM-
??H&U,HHCMI[&H ubopar 6ynran GyHKuMSIHNI Teiinop katopura
eiula Gyuxunsum dakar KYpCaTKMunu hyHKUUSIIAPHUHT

KOMOMHaLUsICH LIaKInaa TaCBUpad OMMIU SXIUKM HATHXA Ge-
panu.

250. fiz) = cos’z. 253. f(z) = e*sinz.
251. i) = sin‘z+cos’z. 254. flz) = chzcosz.
252.f(7) = cos?*z+ch?z,

Kyitnnaru (1+2)* dynkumusinuur Teknop karopura &itun-
MacuaaH doiinanaHus, YOy TEHIJIMKIAPHU MCOOTIAHT:

5. T = Zpere s (d<1)

n=0

256.m=1_i(_1)anzn(

o 22U pl(n—1)!

z] < I).

256

= n+l
'257. ln(z+ J1+ zzJ = T (-1)" 2n)! 2 )
n=0

221 (a1 20+l

258. arcsing = i—& 2L (|z1 < l).

a=0 22" (nl)? 2041

Kyituparu Mucosiapaary TeHIIMKIapHH MCOOTIAHT:

2n+l

259. In 122 =23 5555 (4 < 1)

2n+1’

2n+1

260. arctgz = i(—l)" iy (|z| < 1).
n=0

261. %arctgz + i— In }—3 = 2)24"“ (|z[ < 1)-

262. 12 In(1-2) = -1+ f:l;,-(;’;Tl) (4 <1)

— aT_
Kyiiunarn Mmuconnapaa j(z)__ EbyHKum{HHHr é;ﬂnrl?‘({lflraqu
Podunaru Teitiop Karopura EHHIMAaCHHMHT OMP

Honpan apxiu XaguHH TOIMHHT. ”
nl%)"fp((l:)al?rxlsi]a .xHOMa"b}TYM K03 dHULMEHTIap YCyIIaH (o
JaNaHUHT.

2z

263. f(2) = l—n—(iz+_z) 266. /(2) = Frcsing -
RO
264. f(2) = tgz. 267. /()= o
265. J(z) = 268. f(2) = €=
269. Y6y
S ™ icﬂz"
1-z-2 =0

€Hunmanaru ¢, koadduumeHTIap
¢, =¢,_,+¢,; (n22)

OTJIaHT. c" xoad)(])u,

MyHocabaTHH KaHOaTJIaHTUPHUILHHH uch aquyCHHH TONMUHT.

UMEHTIapHH Ba KATOPHUHT AKWHJIALIKLI P
17952 257



dcnarMa. ¢, cownapra uboHayum comnapy ne6 ata-
Nagu.

Kyiiunarn muconnapna z=0 HYKTaHUHT OMpop aTpoduna
rojomopd 6ynraH Ba 6GepuiraH TeHraama Xamaa 1apTiaapHHU
KaHoaTNaHTHPYBYH A7) hyHKumsaHu z=0 HyKrana Teiuiop Ka-
TOpHTa EHHHT:

270. f(2)=A2); A0)=1.

271. (1+22)f"(2)=1; R0)=0.

272. f"(2)+2/(2)=0, f'(0)=1, £1(0)=0.

273. ["(2)+af2)=0; f1(0}=0, £1(0)=1.

274. (1-2)f"(2))—z/"(2)=0; £ 1(0)=0, £'(0)=1.

275. f*(2)+ 2/ () +A2)=0; A0)=1, £(0)=0.

276. (1—2)f"(2)—5zf (2)—4(2)=0; A0)=1, £'(0)=0.
277. f(2) = ajlcﬂf OYHKUMSHUHT

=4

(1=z3)f"()—2f (2)=1; £(0)=0,

AUdPepeHIIan TeHIIaMaHK KaHoaTnaHTHpHUIUMAaH (doiiga-
J1aHuo,

oo

arcsing = (—l)" (2n)  _2n+l
,i—zz — 2n+1)!

TEHIJIMKHUHT YPUHIIM 3KaHJIUTMHU UCGOTIAHT.

* ¥ &

FonoMopd dyHkuusuunur HOJlJapHu

Kyiunaru MuUcosUiapaa 6epwirad f{z) QyHKUMSHWHT 7=4a
HYKTaZaru HOMUHMHT TAPTUOMHU aHUKIAHT:

278. fiz)=sinz+3sin’z; a=km, k=0, +1, £2, ...
279. f(z) = sin(z — 1)cos’ Iz a=1

280. flz)=6 sSinz*+723(2—6); a=0.

281. A7)=err_ et a=0.

282.ﬂz)=2(c_hz—1 )—22;, a=0.

283 f() =", a=kn, k=+1, +2, ...
284. f[2)=z5inz — 22 a=0.

285. fiz)=In(1+9)— 2 + Z; a=0.

286. f@=V1+z-1; J1=1; a=0.
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287. z =p2i— es.mz:_; a=0.
o byHKUMS YYyH 71— TapTHOIH, g(;:z)i
61 HoJb Gyica, ¥y X0Ja Z—a HYKT

7 ; ynanu?
Kyltiaary (pyHKUMsIap yuyH KaHaan HYKTa oynan

.Arap z=a HyKra f(2)

byHkiua yuyH m — TapTH

288. f(z)+8()-

1(2)
289, 5

290. /(2)°&(2)-
291. f2(2) &)

y3rapMac connap.
292, cﬂz)+c2g(z); ¢, Ba c,iap y3rapM Y e
Kyitunarn mucoriapaa flz) GyHKUMAHHH

293. [)=2+9.
294. f(z)=sinz —31-
295, f(2) = 7°

£ +cosz

296. fln)=7'+42.
297. fz)=zsInZ.
298. flz)=7’sinz.
299. flz)=1+chz.

300. Ao)=(2+n?)(1+e™).

301. flz)=1+cosz.

302. ln)=1— ezx'
303. f(2) = 75w

304. f (z)=(z"*+1)*shz.
305. f(z2)=(z+ni)shz.

2
306. f(z) ==

(l—shz)i

307. f(2) =952

308. flz)=cos?.

3
Sl e
309. £(2) = 5=

—€

p JIaHT.
DMHHN TOTIMHI Ba YJAPHMHT TapTUOMHM aHUKI

310. (D) ="z
311. f9)=(e*— eA)In(1— 2).

312. A9)=zc0s’z

313. (z)=(z1+23+1)(ez—1).
314.5(z)=(z2+1)'3tgz7. o
315. An=(1— e)2—4).
316. fiz)=1— coSZ.

(@Y sinz
TR

~clgZ

318. f(2) =%
319. g)=e*
320. flz)=sin’z
321. f(2) = gﬂji '
322. f[z)=sin’.
323. f(2)=C0S°Z.

324. f(=(z =D

2
325. f() = (1 —J2- 2cosz) :
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* ¥ %

AroHanuk Teopemacwu

326. Kyitunaru taciukHM MCHOTIaHT (AroHaJNMK Teopema-
CH): Adimaiiaur, f(z) ea g(z) pyuxyuasap DcC coxada 2040-
Mopgh 6yaub, kamuda Gumma aurum HyKmaza 3za 6yrean EcD
myniamoa f(z)=g(z) 6yacun. ¥ xoada bapua ze D aap yuyn
N2)=g(z) 6y1a0u.

XAKMUKUH aHAIM3AArY Mabiym dhopmynanap Ba siroHanuK
TeopeMacunaH doinanauub, Kyitugaru opmyianapHuHr
KOMIUIEKC y3rapyBYMIADHUHI MXTMEPHiT KMitMaTiapu yuyH
YPUHIIH 3KaHJIMIUHU MCOOTNAHT:

327. sin’z+cos’z=1.

328. enta=elen,

329. sin27=2sinz cosz.

330. ch2z=ch?z+sh?z.

331. sin (g, +2z,)=sing, cosz +cosz,, sing,.
332. ch(zl+z2)=chz]-chz,+silzl'shz,.

333. cos(z1+zz)=coszl-cbszz—sinz;-sinz,z.
334. coszl+cosz2=2t:osﬂ-;ﬁ . cc:si'—;ﬁ :

335. shz,+shz,=2sh 432 . ch 4-2

iz, iz - 2

336. cosz=¢ "2"1ﬁ TEHTJIMK €pJaMMIa aHMKJIaHraH cOSZ

byHkuus OX Ykuna cosx byHKUMsICH GuJ1aH yeT™Ma-yCT Tywia-

AWTaH Ba KOMILIEKC TeKHCIUK C aa rosiomopd 6yiaran siroHa
bYHKINS 3KaHAMIMHU MC6OTNaHT.

iz —-iz

337. sinz = € 5F— TeHMMK €pIaMuia aHUKIAHAZMIAH SinZ

byHKumMs OX Ykuna sinx dyHximscy 6uian YCTMa-YCT TyLLIanuraH

Ba C 1a roniomMopd Gyrad sroxa (yHKuMs GYIMIIMHK KYpCATHHT.

338. ¢ = lim

N—jyca

n
(l + f) TEHIJIMK €EpAaMM/a aHUKJIaHAIHIaH &

byHkuus OX ykuna e dbyHKkuMsicH Gunau YCTMa-ycCT TyLlIaau-
rad Ba C na rojiomMopd 6ynraH siroHa GYHKUMS 2KAHTUTUHM
MCOOTIAHT.

339. f(z) =sin % byHkiwma O HyKTara MHTHITYBYH YeKcH3 KTl

COHIATH Zj = F!E’ k=1, 2, ..., nykranapaa 0 ra aitnaHanu, ne-
KuH f{z) £ 0. By dakr sronanuk TeOpeMacHra 3ua SMacMm?
260

|

340. f(z)=sin '~ dynkuns z=1 HyKrara MHTHIYBUH HeK-

CH3 K¥n conmarM HyKTajnapjaa Hojra HMHTHIaAM, JEKHH

1147
Az) = const. By dakT ssroHAINK TeopeMachra 31/ IMacMH’

N \7 [ H
341. Komruekc Tekueauk € na ronomopd sa Yf”“}f‘:fﬁi_
bapknu Oynran gpyHkuus HOJL"I«':lle-lL‘i)HI‘ KeTMa-KeTIHn
MUT HyKTara sra 6YIuIy MyMKHHMH'

o —-—._l. :l, 2., ...)
z=0 Hykraza rosomopd Gyiran Ba z = (7

Sryis 1 KabyJ
HyKranapia Kyiingaru MHCOLApIAIH KuiiMaTIapHi Kaoy
Kinanuran flz) dyHxums MaBxyaMu?

342.0,1,0,1,0, 1, ..., 0, 1

I el A
343.0, 1,0, 1,0, 1,..,0, 2
N R T R P Lo vl e
M. 35 31 3> A0 §r 600 2R 2
3 54 16 mi s
345._51 %3 '24_13 %: E: '-;v'ﬁ ey ”_,_i’

y = ... Jlap y4yH
7=0 nykrama rosomopd 6ynraH Ba n=I, z,umpy a[::gﬂz)
Kyliuparu mMuconnapaary wapmiapHi KaHoaTIa

YHKUMs MaBxyamMu?
346. /(1) =1~ %)= F.
sar. /)= 1(-3)= 5

n

353, F{L) = fl=4) =5

=

)
354, f(L) ="

w|™

348. /(})=sin%. 355. /(5] <™

349. £(};) = 3 cosmn 356. 27" < 1 f(‘fi)‘ & 21-»_

350. £(})= 77 387, 077 < \ f(ﬂ Sant.
351. 1(1) - g 3a8. |7(L) -S| < &

i ey

352, fl})=5l=
Kyitnnaru muconnapaarn a,(n=2, 3, l
Oupnuk nonpana ronomopd 6y1ran Ba f(ﬁ

..y nap yayn {lzl <1}
): ay mapTﬂaPHH

mu?
Kanoariantupysun fz) dyHKuMsS MaBXKyL
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359. a =(—1)".

360. g = 1=CD"
n n .

361. a" = n+l

[
Sk /AT [ [

| z—1l <2} Aowipana ronomopd OynraH Ba Kyiumaru MH-
COJLIapharu apTiapHy KaHOaTAaHTHpyBuM (n=1, 2, 3, ...)
M2) dyHkuma Masxyn Oyaca, wy GyHKUMSIHU TOMMHT.

363. (%)= (2= = L

n n-

364. f{h) =)= L.
)

~ 367. ®apas Kuiaimmk, fz) dynkuus D coXaHUHT EMUFH
D na ronomopd 6¥ncuH. HxTtnépuii TalMHIaHTaH @ COHK yuyH

AD=a

TCHIJIAMAHUHT 4Y€K/1W COHJAru edyumuapuruHa D coxXana eTH-
LHMHW MCOOTIIAHT.

368.‘AﬁTaﬁHHK, Az) Ba g(z) bynkuusanap D coxana roso-
Mopd O¥nH6, wy coxana yiuby

iz =Pz, RR)
ﬂudJQ)Eangunan TeHIJlaMaHM KaHoaTAaHTUMpCcUH. By epaa P(z,
W) — ¥3 y3rapyBumnapura sucharan Kyrxan. Arap 6upop z,e D
HyKrana fz)=g(z,) Tenriuk Daxapunca, y xonga D coxana
A2 =g(2)

OVnuILVHY UcOoTIaHr,

369. @apgs Kunannuk, f{z) Ba g(z) byukuusnap D coxana
roniomMopd 6Ynub, wy coxana ymoy

Fn;)(z)—;P(z, F. P, (ot

;}M(ubq)epeﬁunaﬂ TeHIMIaManu KaHoaTnaHTMpcuH. By epaa P —
y3 y3rapyBuniapura Hucbaran kynxas. Arap 6upop z,€ D yuyn

f2)=8(z), f1(2)=g(z), ... f™Nz)=g"V(z)
262

TeHrauKiIap Gaxaphnca, y xoaa fz)=g(z) BYIMLIMHM MUCOOT-

JIaHT. /
370. fiz)=f(22) dbyHKUMOHAN TEHIJIAaMa =0 Hqura%au JI]-(})l}:Lcl)H

Mopd Ba yarapmaciaH ¢apkian GynraH euumra sra oy

MYMKHH 3Mac/JIMIHHU MCOOT/IAHT. i

i ¥ = H V3

371. Aiitaiiuk, naspuit f(z) GYHKUHA zgf” Hlj;rim;iu;mja

HuKna cakjosumn Gupopra D coxana rosioMopd OYJICHH.

D na f{z)=const 3KaHJIUTMHHA HCOOTIAHT.

r
Kouwy TeHrcu3aukKkiaapi Ba MOILYJITHHWH
MaAaKCHUMYM l'lle-llllfIﬂIri

Ajitaiunk, { z| <R} mompana fz) GyHKUMA yiby

f@=Y e

n=0

o - aHT.
Katopra &inran 6ycuH. Kyiiiiarn TaciHKIapHi HeooTr
372. Uxtuépnii <R yuyH

TEHITTHK YPUHIIH. H, ara
373. Mabaymku, Koum TeHrcu3aMKiapura acocaH, p

r|13|§x|f(z)| = M(r) (r<R)

Oynca, y xonaa
|C”| = _ﬁifrﬂ, n= 1’ 2’
r

rCHU3-
u. Arap Oy Koutt TeHEZ ey

TeHrcu3nuKIap ypuHau 6ynap 31 ; |= (
& r

i SABHH
JUKJIAPMHUHT GUpOPTACH TEHIJIMKKA aiiyiaHca,

6Vnca, y xonma 6epuiaran GyHKUHUA yoy
A)=c 2"

KypuHHULITa 3ra 0yna1u.
Kjypcarma.372-mucosaar
ran

1 TeHTJIMKOaH KeJano ynKain-

iicn|2’_2n < [M'(I‘)]z
n=0

TeHrcu3nuKaaH (oitranaHuHr.
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359. a =(—1)".
360. g, = 1=C1”
n n T
361. a, = 1.
362. yp = Qypy =L k = l, 2,

{l z—11 <2} noupana ronomopd Gyaran a Kyitumaru Mu-
COJIapiarv lapTiapHu KaHoamiaHTHUpyBuu (n=1, 2, 3, ...)
Nz) dynkuus mapxyn Oynca, wy QyHKUMSHM TOIMHUHT.

363. f(%1) = A(z=) = L,
364. /{it) =) =L
365. f(rﬁ‘l) =‘f( ﬁ) fr “(nin’ :

366. f(-2;) = £V

n+l -

__ 367. ®apas kunaitnnk, fz) GyHkuns D COXaHUHT EMMFHM
D na ronomopd 6VACHH. Hxtuépuii raiiHIaHTad @ COHW y4yH

fD)=a

TEHTJIAaMAHUHT Y€Ky coHaaru eynmnapuriHa D coxana étu-
LLIMHW UCOOTJIAHT.

368. AldiTailnnk, fz) sa g(z) bynkuusuiap D coxana rojio-
Mopd OYaub, wy coxana yiuby

Fi{g)—=Pa R2)

auddepeHLman TeHIaManu KaHoATIAHTUPCHH. By epaa P(z,

W) — ¥3 ¥3rapyBumnapura Huc6aras Kymixan. Arap 6upop z,e D

HyKrana flz,)=g(z,) Tenrmuk Gaxapuica, y xonaa D coxana
A2 =g(2)

OVnMIUMHY UCcOOoTaaHT.

369. CDapgts Kunaunuk, fz) Ba g(z) dyukuuanap D coxana
rojioMopd 6Ynu6, wy coxana yuwby

FRD=R( F, Fl.p Fo0)

lumcubq)epeﬂunan TEHITIaMaHu KaHoaTJaHTUpPCcUH. By epna P —
¥3 y3rapyBuniapura Hucbatan kynxam. Arap 6upop z,e D yuyn

Rz)=8(z), F(2)=g(z,), ..., f™D(z)=g"(z,)
262

TeHIMKIAp Daxapuaca, y xonna fz)=g(z) 6ynumumn ucbot-
JIAHT.

370. f1z)=A2z) dyHkumnonan Tenrnama z=0 HyKTama rojo-
mopd Ba y3rapmacaaH ¢apkiau OyaraH euumra sra GYIMIIN
MYMKHH dMAaCJAUTMHU HCOOTIAHT.

371. Aiitaiinuk, naspuii flz) GYHKUMSL 7=eo HYKTAHHM V3
uuKaa cakyoBun 6upopta D coxana ronomopd 6¥ncuH. ¥ xonna
D na f(z)=const 3KaHJIUIMHM HCOOTNAHT.

Kowwu TeHrcusaumkimapu Ba MOAYJIHHUHT
MAaKCHMYM TNMPHUHLUUNH

Aitraiink, {| z| <R} nompana fiz) dpyHkuus ywoy
f@=Y ¢
n=0

Karopra éituiran 6yncun. Kyiinaaru tacamklapHu MCOOTIaHT.
372. Uxtuépuit 1< R yuyH

n .2 () 2 9
o= Sl

TEHIJIMK VPUHIIH.
373. Mabiymku, Kol TeHrCH3IMKIapira acocaH, arap

f(2)=M(r) (r<R)

max
Je=r

OVica, y xoaga
n= 10024

’

e, < 22

Kouiu TeHICH3-
M

TeHrCHINUKIap YpuHIu 6yiap oau. Arap Oy i -
= ——'r
I

ar ck
JIMKJIAPUHMHT GHPOPTACH TEHTIMKKA aniaHcd, SIbHU

OVica, vy xonna 6Gepuinran GyHKIHSA ywoy
ﬂZ)zcka

KYpuHULITa 3ra Oyaanu.

anu-
KiypcaTma. 372-MucosIary TeHIIMKIAH Kenno MK

raH
S fe['rtr < [MO)]

TEHTCHU3NMKAAH (oiganaHuHT.
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374. Arap p Gepuiran KaTOpHUHT AKWHJIALUKLI pajiHyCH-

AaH KaTTa OyiMaraH UXTUEPHII COH 6Vnuo,

M= Mp)= rlt]Ig;<|f(z)|

6ynca, y xonna z=0 Hykraman f{z) GyHKUMSHMHT 3HT SKMH

HOJIMrava 6yaraH macocpa

Aleol
M +lC(]f

JaH KMYMK 3Mac.

Kypcarma. {{ iz)—c| < ¢ } coxanma f(z) byskums Honra

TEHI SMACAMrUHK Kypcatuo, Kowuu TeHrcuznukiapuaan qoii-
nanauran xonna | fz)—c [uu Gaxomnanr.

375. S = ¥ ¢,2" ynxums {l 4 <r} na ronomopd 6¥ncHH.
n=0
Y6y

p(z)= ¥ St

n'
. n=0) d

KaTOPHUHT OYTYH KoMIuteke Tekucank C aa SIKMHJIALLYBYH Ba
YHUHT HHFUHANCH YuyH Kyituparu

I ||
lo(2) < Me" Ba ’cp”‘)(z)l <M (M — yarapmac)
r

TEHTCUIITUKIIADHUHT YPUHIM OYIMILMHN KYPCATHHT.
376. Uxtuépuii

P()=c)tczt..+cz (0, n21)

KVIXaa Xe4 oyamMaranna 6urra HOJITAa 3ra SKAHJIHUTHHU ucboT-
naHr (anrebpaluur acocuii TeopeMacH).

3717. Kyinnaru tacaukum uc6ornamr: arap f 5Z) dyHKLHSA
DcC coxana ronomopd 6yau6, ynunr moaynu | f| 6upopra
nukK z,€ D HyKTama (lokas) MakcuMymra apuuica, y Xouiaa
flz)=const 6y1amu (MOAYTHUHT MaKCHMYM nTuHuI/mH).

378. Arap flz)cO(D)NC(D) 6ynca, y xonnal /1 Makcumymra
(bakaT COXaHUHT Yyerapacu 9D na SpHILIMLIMHA UCOOTIAHT.

379. Arap fiz)e O(D) Ba v ze D yuyn f{z)+0 6¥nca, y xo1a

| fiz)] muHr D COXaHMHT MYMmA MUHMMYMra 3pULIMILH MyM-
KMH IMaCJMIHHU HCOOTIaHT.
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380. 379-muconnaru fz)=0 mapToonuﬁ TallaaHca, y Xojiaa
MH ACOMK TYFpHW OYnaaumMH? 2 o
%%Jlﬁaﬂ;;ﬂﬁn ::', j{z?%const Ba flz)e O(D) 6y, {Il.’)ﬂcglg a;;
HYH3HK OuaaH yerapajiaHraH coxa Ba YM3MKHHHT y:;x; et
TYauk ércnn. V xonna {|fz) | =c} unsux 6HH%I~I qf:a Hpij A
CoxaHuHT numaa f(z) GyHKUMAHUHT KaMHAAa OHT1
iy aHr. 1 5 .
ggffr?l?!’(z) — n — TapTubau Kynxan 6ynca, i]{ i(ﬂm .ﬂ
JeMHHUCKATAHMHT # TajaH Kyn OyiaMaraH Gomaz\:;
HeHTanapra axpaniuiid MyMKHHIUTHHH facﬁomja%z) .beHKLlMH
383. Kyitngarn TacAMKHH HC?OTJIHHF. ir(.}alpa Bt
U={ 4 <1} noupana ronomopd 6¥1ud, A0)=0 Ba v

A2l <1 6ynca, y xonma v ze U yuyH
|A2)| <zl

P ze UHyk-
TeHrcusnuk ypurau 6ynaan. Arap Gnpopra # 0 ?‘;T;(Z) yz| ,
Tanal| f{z) = z,II) 6ynca, y xonga Unuur xarvu\ﬁljegb ﬁnemmacn).
ABHU f{7)=¢7 (00 — XAKUKHIT COH) 6ynanm (LLBap

384. Arap f(o) dymwunn U={zl <1} aonpasa rorOROET
0¥, v ze U yuyn [ fz)<] Ba fla)=0 (| al <1) 6yca, :

V ze U yuyn ywdy

If @) <]

X HT.
TEHICH3JIMKHUHT YPUHIIN OYHILIMHA ”Cﬁo.ma UAHU
; = 132 f(z) éppamam dyHKU

Kypcarma. o=,

t4 4 i ;
Kap g\élsl" Arap fiz)e O(D)nC(D) Baf= const GYHKGQL{;:(AZJL? GC:Tffa
O¥nca, y xonna Az) dyHkumsiaupk D coxana

2 y MHH UcboTIaHr. " < S
Oﬂgggfafgfrl:?nux, {(z)ez Q{! Z <1§} gj}lfg:ﬁ, A0)
V ze {| z| <R} yuyn | (g <M Gyncun. ¥ X

KOS

OVnmunnu Ba 6y TEHrCU3IMK

f(2)=Me %

2 cOooTnaHr.
OVirannarupa TeHTAMKKA allaHULIAHT 1
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387. dapas Kiailimk, f(z) dynkuns {| z| <R} noupana
roiomopd 0y1ub, ywa epna |f(z)l <M Ba Aa)=0 (| al <R
OysicuH. Y xouna Kyitnaarm

R{z—a|
2

R-—Ez| (|d - R)

/()< M

Ba
\["(a) < R;‘U’*f,’-

~lal”

TEHTCHIIMKIIADHUHT YPUHIK BVIMLIIMHKU MCOOTIAHT.
388. flz) dpynkums {?Rez;< f{} Hyiakna ronomopd Ba

S0)=0 6y1u6, wy iyrakaa | 2] <1 TeHrcmsamkum Kanoat-
JaHTUPCUH. Y Xonaa wy itynakna

| fiz)l <tgz

TEHTCHIIIMKHUHT DaXapMIMILIMHU UcOOTIAHT.

389. flz) bynkuma {Rez>0} sipum Tekmcaukaa ronomopd
- Ba uerapanaHrau oyiacun. Arap flz) dyHKumMs 1y sipum TE-
KHUCIMKIA €TYBYM {7}, z —>ee, KETMa-KETJIUK HyKTajapuad

T % . .. e 1
Hoara ananca, y xonna €xu fiz)=0 6ymmumnnn, ékn 3, Re -
n=1 t

KATOPHUHT SAKMHIAIUMIIUHKA MCOOT/IAHT.
390. A2) dynkums {| z| <R} nompana ronomopd sa uera-
panaHran 6y116, 1wy noupana érysum {z } KeTMa-KeTJIHK HYK-

1

Tajlapuia Houra ailancuH. Y xonpa € f{z) =0 6yamm, éku

o (R = JZ”D KATOPHUHT KWMHJIAIUYBYH OVIMILIMHNA ucboTinaHr-

n=|
Kypcarma. 387-muconnan doitnanaHuHr.
391. fiz) dynkums D coxana ronomopd 6y1u6,

inflf () = >0

Oyncun. ¥ xomna € flz)=pe®, éxu D coxaHMHT Xxap 6GUp MUKH
Hy}qacnﬂfl | Az >u OYNMILKMHN UCOOTNAHT.
392. AitaiiK, p(z)— n-TapTubmm kymxan sa M (r) = HF]!QX|P(Z)‘

oviicuH. Y xosna 0<r,<r, nap yuyn
266

M) 5 Mos)
i

TEHICU3IMKHUHT YPUHAM GYnuuIMHM Ba Oy TEHTCH3JIMK
P(z)=az" 6ynrannaruna Gupopra r,, r, XyQTIMK yuyH TEHI-
JMKKa aiitnaHWILMHU UCOOTIAHT. o

393, dapas kunaiuk, Az)e O(D)NC(D) 6yHb, Sl =
=const 6yacun. Arap D na f{z) # const dyica, y Xojia D coxa-
HUHT kamuma OGMTra Hykracuaa Az) QYHKUMA HOJra TEHT
O¥nauimnm ucornanr.

4-§. Jiopan KaToOpH

Y6y

+..4C, —-,ia it

1
we T € * Cn-n (z-a)"!

_"‘ (:__a)ll
+C“+Cz(zéa)+c2(z—a)3+ st (z=a)tt e

Mbosa Jlopan Katopu Jeitnnanu Ba

ch(z_a)n
n=-—eo
G Cpy oo Copp oo KOM-

Kaduy : 1 R A0 il B
Oenrunananu. byuaa ....c_c_, W(I)(DHIIHGHTHapH’ a 3ca

lineke connap JlopaH KaTOPHHHHT KO3
6“D0p KOMILIEKC COH.
Jopan katopu

icn(z—a)” (10)

n=0
Ba

e (z-a) (1)

n=-1

ananamm. (10) Karopra

s a ndox
Katopnap inrunancu cugariaa no ) ra oca bows KucMi

Opan KamopuHunz MyEpU Kucmu, (11

delivnanm.
(10) napaxaan KaTOPHHHT SIKMHJIALIMIL panuycH

= —1— (12)

R=—
fim gl

bopmyna éppamupa TonWaKHO, YHHHT A
{ze C:| z—al <R} 6ynanu.

KuHTalmL CoxacH,
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(11) KaTOpHUHI AKUHIAWIMIL paiuycu

r=Timsflc_ | (13)

dbopmyna Epnamuna TonunAAN Ba YHUHT SKMHJIALIKIL coxacH
{ze C: |z—a|>r
Oyaanu. bepuiran Jlopau KaTOPUHHHI SKMHAALIHWLI COXacH

{ze C:|z—a| <R\ N{ze C:| z—al >r={ze Cr<|z—al <R}

TYIIaMIaaH (XaikanaH) ubopar Gynagu.
5-reopeMa. dzap f(z) dynruus U={r<| 7—a| <R} coxada

_(_.!iazzifat)a) eororopgh Oyaca, y wy xasxada Jopan Kamopuza
éluradu:

D= Selz-a). (14)

n=-co

Katopuunr Koaduuuentnapu yuby

C":ﬁ § &dz (hn=0; ] - +250) (15)

|z-a]=p )™

dopmynanap épmamuna Tonunaau (r<p<R).
Arap M - maxlf(z)[ necak, Jlopan katopu (14) HuHT

|z-al=p
Koapduumertaapu yuyn

|c,,s£§ (n=0; #1; +2,.) (16)

TECHICH3NMK YpuHau 6ynanu. Onatna (16) Koy TeHreusnuk-
JNapu nevunanu.

Jlopan katopunu s
KWHIANLI coxacuna xamwiad nudde-
pPeHLMaIam ol

1

3 [ez-a],

N=—ea

( zcn(z = a)”J =
HWIYHHWHINEK Xannad uHTerpasiaui

J[ngmcn(z —a)' dz= _fjjcn(z -a)'dz

MYMKMH.
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23-Mmucon. Ywody

oo

P

3n+|

n=—m
Nlopan xaTopMHUHT SIKMHJIALIMII HYKTaIapH TYNIAMAHH TO-
NN,

PaBuianku,

i 7' = Tt L
3741 03"+l

By TenrcusnmukHuHr YHr TOMOHMAArH xap OMp KaTOpHHHT

AKUHIAI ML pajguycH xamMua AKMHIAHLT COXAaCHHH TOIMaMHM3:

o & _Zi.- - oD-
(12) dopmynanan doiinananuod '?;03"“ napaxaiu Karop
HUHT gxuHnami paauycH
Ra=_l 2
==
L5 pom

¥ 3.0b
IKMHTalumMIL noupack 3ca {|z| <3} 6ymmwMHAM tonamu3. by
KaTopuuur ymymuit xaam yuyH {|z|=3} na

=

n
lim=—|=1=0
H—yoa 3"+1‘

y ¢ UrH Ke-
O¥nranupan, yuunr {|z| =3} na y3okauyBau SKaHi

O yykanu.
Snu (17)
—ca Z"
,,Ei 37+l
Katopuu

o oo = 2 n l_md_3_'.'—w
A, W s BE S LD

2
w
3
+
—
]
i
21
a
+
_
E
il
[o%]
]
+
_
[&]
W

(W = '.lf) KypuHHLa 316 onaMu3. PaBlIabkh,

oo

Z 3" ‘v"
3"+1

n=|

Katop {|w|<1} na, (17) xaTop 3ca
(wl<n={Haf=tlz>n

Aa axuHnauryBuu GymamH.
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bepunran Jlopan katopununr AKHHITALIN LI HYKTalapuaaH
nbopar tymam

tzl<3inglzl>13=(1<|z] <3)
XajlKagaH ubopar O6¥nap skan.
24-mucou. Yoy

2
PR, O |

Jlopan katopunnnr AKMHIAUMUL HYKTIADH TYIIAMMHMN TO-
TIUHT,

By katopHunr Koacbdmunenmapn

el b .

f H2+I d ! (__n)2+[ ﬂ2+[

OVnu6, (12) Ba (13) thopmynanapra Kypa

R=1; r=]
O¥nanu. By xonna Oepuiran Jopan KATOPUHUHT AKHHIAI ML
coxacu {1<| 7| <R} Tymnam — OV tymam 6ynany. |z]=1 na

<
2
ne+1

1
o+

OVAaraHnuru cababnu

= n
z Z

hote n’+]

KaTop sSKUHnawysun (aGeomor AKUHIAILYBYM) GYaamm.
YHIAH KWiuG, Gepriniran Jlopan IT:ITODMHHHP SIKHMHJIAa-
Z

LML HYKTanapunay ubopar tyrnaam { | =1} aiinana 6ynagu.
5-Mucor. Yuiey

Lo o ]
Sinin_ +>:(_Z_‘r)_
a=1 (z—1) n

Jlopan katopunpyr AKUHJIALINIL COXACHHM TOTMHT.,
ABsaiio Jlopau KATODHHUHT TYFPU KMCMM

i (z=1)
i
= Tnl

HM KapaiMus. By napasxanu KATOPHUHT AKMHIALINLI paanycH
270

= 1 — R NS
AT Tim oL
gl Tl
OVm6, sikunnawmu coxacu { | z—il <’°°} 6¥Iaﬂﬂ-
OHM GepuiraH KATOPHUHT GOLI KMCM

<« sinin

n=l (Z_i)”

1 Kapaiimus. By katop yuyH

% -itim) ] =
| itin) _ p=itin ] =
€., =SInin= 5 [é‘

n 1
-n ny_ _ e 1 —
OVnne
& b
F = [i]'n n IC*"I =€

n—reo £y
g cH lz—ll >e}.
SYnany. Jemak, KaTOpHHHI SIKMHJAIIHLLL COXa {

HJIaLLMLL
YHnait kunu6 Gepunran JlopaH KaTOPHHHMHT AKH
CoXacu {e< | z—i| <o} Gynap aKaH. _
26-Muco. Viuby
1
f(2) =D
a @iMHT.
Dyhkuusny {ze C: |<|z|<2} na Hopail K::‘ch.fpr; | | <2} xan-
dBuIaHKK, OepunraH GyHKIHUA V—{zaTo.le"a S MyM-
Kanta ronomopd. Buno6apu, yrn JIopaH K;
Kupy OVnanu.
ABBano flz) GpyHKUMAHU i
I

prisetoe >
/@)= T2

w OMO_
: 5 HUHT YHI' T
“YDunmumna é316 onamus. Cyur 6y Teﬂrg:'olém SHAMM3:
HMnary ynkumsiapuiHr Xap GUPHHU K

e, n Z"
1 __L.__l_=—l2(‘z‘) = —2,,+1'.
=2 2 ]——%—Z 2 n=0 2 e
By karop (| 2| <2} na sunnaman. : 5
™ = by e
1 il o Lz-l_-:_z r:]'+l =_Ez" o n=-1
h-z_—lh :_E- l——l B z”=uzﬂ‘ I!=nz g

By Katop sca {|z| >1} ma akuHAaLIAAN.
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R R R R R R R —————=

HaTtnxana 6epunran dyHkums

f(2)=- ilz” B -

) 2n+l
n=- n=

Kartopra €iunne, y {1<| z| <2} na sikuHnawyBuM 6ynanu.
27-mucon. Yoy

f(2)= z3eiz

dynkumsian V={0< | z| <eo} xanKana z HUHT napaxanapu Gyiin4a
Jlopan katopura éitunr.

1
3-§ na keatupuiran (2) hopmynagan hoiiganaHus e: (yHK-
LUHSIHKM KaTopra €ifaMu3:

S ]

by kartop { |z|>0} na aKuHaawysyu 6ynanu. llyHn abTHGOpra
01110 Tonmamm3s:

o le sl e < N SN sl
taigte) =20 42 +2+6+§1("+3)!

by 6epunran ¢yHkums 7 HUHT napaxanapu 6yiluua €iinnma-
CHIOMP.

MUCOJ BA MACAJIAJIAP

Kyhnnarn muconnapaa JlopaH KaTOPHHMHI sIKMHAawyw
HYKTanapu TynJaaMHUHH TOTMHT.

394. ):I(%) +2(%)

395, 3 2=l ¥ )"

n=t (Z+1)" 0 3 (ma )

" 396, 31 + Snlz+1-i).

n

397. 3L+ 3L ().

z-i)"

j RS AL
398. - 3 + Eg;,(“l) s

399.

400.

401.

n=1< =02
402. Z‘rg‘z’: 4 “] <
403, - 2y + 2D @D
405. 3 o oty 4 523 - D"
406. il(n +2)i"™ (z - )"
407. if,T‘"[z".
408. n:i_ﬂ;%‘%l » a>0.
4. S+ @
410. 22-"2 z+1)".
411. 22"’2 z”3.
412. 23"2".
18—952 273

- (B+4i)" | § (2220)"
Lyt

i——'—,,+ i(l+in)(z i

n=1 "n(z—2+i)




413. dapa3z kKunaiinuk, 5‘: cn(z—a)" JlopaH KaTtopu

n=-—ea

{r<|z—al <R} €nuK Xankana iKMHIAUICHH. By KATOPHUHT KO-
sduuMeHTIapH yuyH YOy

|Cnl5M[;‘;+}‘;] (n=0, %1, £2, ..)

TEHTCH3IMKIIAPHUHT YPUHAK OYauiuuuyu ucbotaanr. By epaa
M — n ra Gornuk 6yamaran 6upopra y3rapMac COH.

414. Airaitnuk, Xa,(z—a)" Ba

N=—ea

Y bz — a)" Jlopan

Karopaapu {r<|z—a|<R} XajgKaga Moc papuuiia f(z) Ba g(2)
UMFMHAWIapra 3ra 6yiicuH. ¥ xonna

ch(‘z_ a)" ) 6y tpaa ¢, = iakbﬂ-k‘

Nn=—ca e

Jlopan xaropu yia xankana Az)-g(z) iuruHoura sra Gyin-
WMHHY UCOOTIAHT.

415. Kyiunaru teopemanu uc6omianr (byHkunsiauur Jlo-
paH KaTopura €HHUIMaCHHUHT STOHAJIMIM XaKHA):
AlTaitnuk:

D={r<|z—al <R} Ba G={r<|z—al<R)
oy1uo, yp={ | z—a|:p}c:D Ba ypcG OoyicHH. Arap
f@)= Ya,(z-a) pa &&= 2b,(z-a)"

n=—ca n=—eo

Jlopan karopnapu moc pasmiuma D Ba G xankanapaa SKMH-
Jjaiica xamjia

£, =g,

6?)'[03, y XO0Jiaa 6y KATOPJIApHUHT Koaq)q)lflllHCHTﬂapn 6Hp—
Oupura aHaH TeHT 6ynanu:

@=he =0, £1, £2,..);

STbHM KATOpJIap YCTMa-yCT TylIagu.

Kyitnaaru Mmucomnapaa flz) GyHKUMSHM KYpcaTUIraH Xai-
Kaja €KM KypcaTWiraH z= Z, HyKranuHr atpocpuna Jlopan
katopura éiuHr. KERWHIu x0/11a KATOPHUHT SKMHJIALLHII CO-
XACHUHU TOTTHHT:
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416. (1) =715; =0
a17. (D)= L5 z=e.
418. /(D) = (_Z:laT; (@#0, k— HaTypa1coH); Z,= 0.
419. f(2) = (z_la);:Q (a#0, k— HarypancoH); Z,= e
420. f(D) = 7555 % =0.
21. fD=715 =1
22 f@D=gs ==
423, f() = gyemys V=<l el <),
424. (D)= ey V=<2l <o)
425. /()= kg5s  v={o<zl <)
426. f(2) = 1_-17 V=(2< | z—1 | <o}
427, 6= e %L
08, f@=gmsi 12
429. fD =130 g=1.
430. fQ==75 =1
31. f(z)= L2, 7=0.
432. f()=7"cosi; z2=0.
433. f(2) =71 =0
434. () =5 =0,
435. f(2) = —S-i"—;i; =0
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436.
437.
438.
439.
440.
441.

442.

443.
444.

445.

446.

447.
448.

449.

450.
451.
452.
453.

454.

f(2) = m, V={2<|z|<3}.
f(=—1%;
Z+2

v={0<|z|<1}.

f@=—=; r=(1<|+2]<3).

f@=55 p=(0< | —il <2},

S@ =552 p=a<] =1 <+es).

f(z)=£; Z
f(Z)—e—; 7

0.

0.

)= 'Zz“; z=0.
f@)=1sin*2; 7=,

f@=55; z=o.

@)= i<l <.

2+3z+42°
o =oe a3 | g]<2).

3242
f(Z)= =1

Z_S; V={1<|z+2|<4}.

f@)= (24)2, V={4<| z+2| <}

F@)="75 " P=o<le—al<1},
f@) =25 v=a<| 7] <o)
f()= m; F={1< |z <2}.
f(Z)"m V={1<|z| <2}.
f(2)= Fet. V=(0< 2] <o,
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455.
456.

457.
458.
459.
460.
461.

462.

463.

464.

465.

466.
467.
468.
469.

Kyitmaars Mycosuiapia bepuiirat byHKLHsIapH
XaJKaaa z HUHT aapaxanap

470.
471.

472.

f(2) = z*sin (“':”“ . V={0<| z] <o}

fly=2sinL: z=0.

f@=%5: 7L
|

f(z)=2sin’ z + cos 7

f)=-% Ly z=0.

= e I i
f(z)acoszzﬂ' %=—%-

f@=7 sinz—fl; z=1.

f(2)= +2 +2 4= 0.
_ -2z+5 . o
Q= n@m T2

22-2z+5 .
)= == =[1< <2
f(2) (1_2)(;{2”) v={1<|z] <2}

f(Z) (_'~+[)1 ; #= L.

f@=sinz-sinl: p=(0<]zl <)

f(z)= e, p={0<| 2l <o}

flz)=sins—: Sz
u V"{1<|Zl<2}

AR
u 6yitnua Jlopat karopura cHMH

1
D) = e

z4+l
f@) = Zmhen

f(z)=

ek 1§58 47 el
(2 +1)(z+2)
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o 1

)= ————

473. /(2) (z-1)%(z+2)
Z =—]__
ATAMND) = 77—
)= —rl*._
475:/(0 (22 -1 (22 +4)

i) (Ki/fmzxam MUcotapaa hbyHKUMaIapHu oepuirad Vxanka-
Z—a) HMHT jJapaxanapu O6yiinua JlopaH Katopura €MMHT:

:—_l 2
476. /(=50 a=1; v=(1<|—1]<2}.

i 1 v
a17. =703 a=1; v={1<|z=1|<2}.
478 (@) =Sl e By iV
2
2l
479. f(Z)‘zm’ a=1 pa eV

o 1 4
480.f(Z)-z_(ms a=0, Ba —sel

481. f(z) = 2z.; a=1 pa —leV.

222
23
482. f(2)= oy a=—1, V={0<|z+1]<3}
) 1 :
483. f( ) (22_1)(Z2+4)’ a=0, V={|Z|>2}'

. e 8
484. f(2) =2’ cosL5; =2, p={(0<|z—2]<0}.

Kyituparn muconnapna ¢GyskuusiapHu z= a HYKTaHWHT
arpoduna Jlopan Karopura éitui MyMKHHMH?

488, flD) =t po

sing—12

0.
487. f(2)=cosl; g=oo

486. f(z) = 005%; i

488. f(Z)=SECﬁ; mi==t
489. f(Z)=ctgz a=oo.
490. f(D)=th}; a=0,
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SN By — e e

bl
)
sint> 47 0.

491. [(2) =

492. f(2)= a = eo.

< .
sinz-3°

5-§. OyHKUASHUHT AKKAJIAHIaH Maxcyc HyKTajiapH

Bupop f(z) GyHKUMSHH Kapaiiuk. By GyHKUMS YUYH @
nykraga (a e C ) ronroMopQuK 1apTH faxapwimaca, a f(z)

(DYHKUMSHUHT Maxcyc HyKmacu NeHWIANH,
4-rabvpud . Aeap a maxcyc HyKmarute wynoat

Ua)y={ze C: 0<|z—al<e}
ampogu monuncaxu, f(z) gynxyus Ula) da zonomopgh 6yaca, a
Hykma f{(z) yHkuyusHIHe AKKANaR2aH maxcyc Hykmact detiunadu.

Mapa3 KUJIAWINK, a HYKTa f(z) GYHKUMSHMHT SKKalaH-
raH Maxcyc HykracH OYJICHH.

1) Arap
lim f(z) = 4
ma-

(A — yeksu coH) Bysica, a HyKTa f2) SI)YHKLIHHHPIHI‘ bap.
pagh Kuaunaduzan Maxcyc HyKmacu 1enuiain.
2) Arap
lim f(z) = e
r Kym6 nyxmacu nefniIagn.

MHT IMMHTH MaBxXya 6yima-
Kmacy JeAIaNH.

Haprapad KHIH-

6ynca, a Hykra f{z) GyHKUMAHHH
3) Arap z—a na f(z) GyHKUHAH
ca, a HyKra f7) dynxyuanune yma maxcyc 1y
DenatrMma. @ HyKTa flz) GYHKUHAHUHT
HaZMraH Maxcyc HykKracu Oyica,

J(@) = lim /(2)
yemk Gaprapady oTwnianu. Arap
6u 6ysca, y Xoniaa 1y HyKTa
T(l—zﬁ ¢dbyHKUMSA HOJUHUHT

6 U Jein-

ne6 OJMHMLLINA HaTHXKacuaa Maxc
a HyKTa f(z) GYHKUHSHUHT KyT
""_f(lz) (GYHKIUMAHUHT HOY Oy1aiu.

tapTubura f{z) pyHK LU A KyTOMHHUHT TapTH
J1agm.
Duau GQyHKUUSHUHT Maxcyc HyKTajlapH 6}{112:41;3)}/{11::;{
JlopaH kaTopu opacuaaru GopTaHMLIHN noaanaii
QUKJIApHH KeJITHPaMH3.
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= |

4n3. /()= (z-1)*(z+2)
2 1

474. f(z) (Zz+])(Z2'4) :
= 1

LA e

Kyiiunaru mucosunapsa dyskumsiapin 6epuarat : ;ﬂﬁa&
na (z—a) HUHT Japaxanapy Oyiinda JlopaH KaTopHT .

476. [ =15 g=1; V={i<le—1]<2}

477. J@) = =lo=s a =15 v={1<|e=1] <2
478. f(z)=%§i'; =i sa —iel

2
479.f(z)=§2—::; a=1 Ba 2ielV.

. 1 : T i
480'f(Z)"z(_z:])(z_—2)’ a=0, Ba 2eV.

481, f(2)==2—; 4=1 pa —leV.

£29;°

= 2 : ey = {0< .|-1|<3}
482. f(Z)—m’ a=—1, V=1{0 |Z

..—_%_w—-—l = _— = .
483. () = i a=0, V={lzl>2
484. f(2) = cosLo; g=2, V={0<|z—2]<=}

z-22
7 £ TAHWUHT
Kyituiarn muconnapaa (GpyHKUMsIapHu 2= a HYK
atpoduna Jlopan kKatopura €Ml MyMKHHMU:

485, f(Q) =l ods

sinz—1

486.f(z)=cos§; i}
487. f(z)=cos~;~; e

488. f(R)=sec 5, a= i
489. f(Z)=ctgz a=-oo.
490. f()=thl; 4=0.

278

MLy Iy

n

<

S

492, f(2) ===, a=-o.

sinz-3

5-§. OynKuuISHUHT AKKAJAHTAH Maxcyc HyKTaiapu

Bupop flz) dyHkuusHM Kapaiuink. By dbyukums yayn g
HyKraga (ae C ) ronoMopdiauK 1waptu Baxapuimaca, a f2)
(DYHKUMAHUHT Maxcye HyKmacu Neiiwiany.

4-ravpud . Aeap a maxcyc HyKkmanunz wyHoai

Ua)={ze C: 0<|z—al<g)

ampogu_monuacaku, f{z) @yuxuus Ula) da zonomopdh 6vnca
HyKkma f{z) qbnylju}?HuHc“ AKKANAH2aH Maxcyc nymac}[::%egmaéf

®apa3 KWIAIIK, a HYKTa f(z) OYHKUMSHUHT skKaran-
raH Maxcyc HYKTacH OYJICHH.

1) Arap
lim /(2) = 4

(A — uexnu con) 6ynca, a HyKTa fz) GyHKUMSHMHT bapma-
pag) Kurunaduzan maxcyc HyKmacu neiivunamgy.
2) Arap

lim /(2) =

Oynca, a nykra fz) GYHKUMSHUHT Kymé nyxmacu neiiu
3) Arap z—a 1a f{z) QyHKUMSHUHE nnMHT,fd Mamﬂqn 6;’(1_]'?3:-‘
ca, a HYKTaﬂZ) Gf’yf‘mm”"”"e yma Mﬂxcy(,‘ HyKmacu IlEﬁHJIa,un.
Dcnarma. a vykra flz) dyukuusauunr Baprapad Kunu-
HaJuraH maxcyc Hykracu Oyica,

f(@) =1im £(2)

1e6 OJIMHHUILIM HATIKACHIA MAXCYCIMK Gaprapac sTitamm. Arap
a Hykra f(z) GyHKUMAHHHT KyTOU 6¥ica, y xonaa wy nykra

o 1
7(z) YHKuMAHMHT HOMM OYNanu. 75 dyHKkums HonummuT

TapTHOHrafiz) by HKUUA KYTOUHUHT TapTu6u neiiu-
JIagH.

OHaM GYHKUMAHWHT MaXCyc HyKranapu GuaaH yHUHT
Jlopan karopu opacuaar OOFIAHMIIHYN udoaanaitauran Tac-
JHUKJIADHU KeJITHPaAMH3.
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6-Teopema. f(z) Qynkuyuanunz AKKAIAH2AH MAXCyC a HYK-
macu yHunz 6apmapagh Kuauw MyMKun 6y12an Maxcyc HyKma-
cu 6yaumu yuyn f(z) pynxuyuanunz a nyxma ampoguoa Jlopan
Kamopuza éiturmacuda bow KucMuHUHZ byimacauzu, AGHU

f(2)= g}cn(z - a)"

Oyaumu 3apyp ea emapaiau.

7-reopeMa. flz) pyuxuyuanunz aKkaranzan Maxcyc a HyK-
macu ynunz Kymou Oyauwy yuyn f(z) ¢ynxuuanunz a HyKma
ampoguoa Jlopan kamopuza éilusmacuda Gow xucm maprubu-
Oa uekau condazu Hoadan papiau xadsapununz Oyaumu, AGHU

f@= Yez-a)

n=-—m

(m>0)

Oyauwtu 3apyp ea emapau.

8-TeopeMa. f(z) Qynxuusnunz AKKaiaHzan Maxcyc a uyk-
macu yHunz yma maxcyc nyxmacu 6yauueu y4yn f(z) Qyniuus-
Hunz a wykma ampoguoa Jlopan xamopuza éiiuimacuda bow
Kucm maprubuda 4ekcuz kyn condazu noadaw papxau xadsa-
punure Oyauwu 3apyp eéa emapaiu.

28-Mmucon. Yuoy

f(2) = l—c;)s Z
z

byHKIMa yuyH z =0 HyKTa KaHAaii mMaxcyc HyKra 6ynaau?
AsBano cosz dyHkuusinu z = 0 Hykra atpoduia napaxa-
JIU KaTopra elamus:
2 4 6
i Z Z Z
COSZ—I_f‘*ﬂ—”(;T*'--- .
VY xosnna
4

2,
fO=Egia g an

oynamgu. KeitmHru tenrmukna z—0 na xaanad JuMMUTra yTHO,
TOIIAMH3:

ol 5o -

lim f(2) =%

Jlemak, z = 0 Gepuirad GyHKUMAHUHT 6aprapad KWIULI MyM-
KMH OYraH Maxcyc HyKTacH SKaH.
280

Iy xynocara (18) €itmnma Ba 5-TeopeMara Kypa XaM Ke-
JIMI MYMKHH.
29-mucon. Yby

flz)==+~

et+l
DYHKUMSHUHT Maxcyc HYKTaCMHM aHHKJI2HT. v 5
By dynkumst {0<|z—ni|<n} na ronomopd 6ymub, z=mni
HyKTana rojiomopd 6ynMaiiau. BuHoGapuH m HYKTa Maxcyc
HyKTa 0VaaaM.
lim £ = o
:qx:e‘+l
GYnuiumman i HykTa 6epuaral GyHKUHAHUHT KyTO HYKTacH
IKAHJIMIM KeTU0 YMKAIH.
30-Mmucon. Yoy

f(z):(f%

byHkiMs yuyH a =0 HyKra yTa Maxcyc HYKTd oynn
KYpCaTuHr.

1
Bepwiran f(z) =e® dyHkuns
O6Ynu6; a = 0 HyKTa YHHMHI Maxcyc HYKTacHIH
TaHWHT XapaKTepUHU aHHKJIAll mMakcaauaa z—
LUMSHUHT JIIMUTHHU KapanMHs.

AltTaitnuk, z = x 6yncuH. by xo/Aaa
1 L
lim e? = lime*

0 x—=0
‘:l:\— x>0
(x>0]
1

n 1
lim e? = lime* =0.

=0 x-0
=X x<0
(.x‘(())
emak, 7 — 0 naf(z) GyHKUMAHUHT UM

HyKTa OepiiraH (DyHKLMSHHHT yTa Max
31-mucon. Yuwby

ILMHH

{0< | z| <=} nma romomopd

p. Maxcyc HYK-
0 ma fz) PyHK-

.—DO,

WTH MaBXyJl 9Mac. d = 0
cyc HyKracH Gynaii:

5

Q===

(1-2)’ "
r Ba ynap-
dhyHKUMAHMHT Oapya Maxcyc HyKTaJlapuHH TOTHH i
HUHT XapaKTepuHM aHUKJIAHT. 5 657116,
Bepu?xrau ?byﬁxunﬂ {0<|z—1 | <o} Ha ;Ogﬁn“’;nﬂ?
a,=1 xama a,=eo YHHHI MaXcyc HyKTaJap
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l_f
|l
|
|

]_In;l f(Z) = lln’ll z = = oo,

<

lim £(z) = lim —— = o
I—dee = (i_z)‘-
Oyaranauru cadabau Gy a,=1, a,=eo QYHKUMSIHUHT KyTOIapH

Oynamu.
UBHHM 0y KyTd Maxcyc HYKTQJIADUHUHT TAPTUOMHU aHHK-
JTAMu3;

2
(g =l (=2)
¢ ) f(2) zs
(byHKLMS yyyH a,=1 Hykra 2-tapTubau Hon, 6GuHoGapuH Oy

HyK,/;l;EI A2) GbyHKUMsSIHUHT 2-TapTubau KyTéu 6Vnamnu.
rap

s@=o(t)= () =21y

Gymumiy suTMGOpra oicak, yHa a =0 Hykra g(z) DyHKLH-

HUHT 3-TapTnGau HoJM, aiiHu maiitaa a, = o HyKra oca Az)

byHKUMAHMHT 3-TapTH6IM KyTOM GYIMIIMHY AHUKIAHMMS.
32-Mmucon. Yey

f(z)=%

(OYHKUMSAHUHT Gapua MaxCyC HyKTaJlapMHU TOIMUHT Ba yjaap-
HMHI XapaKTePUHU aHUKJIAHT.

PaBluanku, 7= 0 Ba 7= o nykranap Gepunran GyHKLHS-
HUHT Maxcyc HyKranapu 6ynu6, dynkums {0< | z| <=} ma ro-
JoMopd Oynanm.

Mabaymku,
=1 3_2 2-_4 " ZZH
LOSE=d =S F g xh(=1) Gyt
[yHra kypa
o R e 22
AT et TR it G T

6ynamu. By 6epuiran f(z) ¢yrxumsuuur JlopaH KaTopuamp.
1 o
YuuHr 601 KueMu —1 ra teHr. Jlemak, 6-teopemara Kypa, z=0

4
HyKTa f(2) QYHKUMSIHUHT 2-TapTubau KyTo HyKTacu Oyjaamu.
f(2) GYHKUMAHUHT 7 = e HykTanuHr atpodmaarn JlopaH
Karopyura EMMIMACUHUHT 6011 KHCMH
2 4 .2n=2 = (_l)m]zh

z z by
=G A D T+ = L),

n=l|
282

ra TeHr. By HMFUHIMHUHT XaUlapy YeKCH3 xq“fun 6yaub, 7-Teo-
peMara Kypa, g=co GepuiraH (GpyHKLUHSHHHT yTa Maxcyc HYK-
Tacu OVnaau.

MUHCOJ BA MACAJIAJNAP

Kyinnarn pyHKuMsiap ydyH z=a HYKTa faprapad Kuiu-
HaZMraH Maxcyc HyKTa 3KaHJIMIHHW KYPCATHHT:

| 493. f(1)=%51  a=

494. f()=¥%;  a=0
495. f(2)=7:  a=0.
| 49. f(z)=<L;  a=0.
497, f(z) =) 4.
| :

| 498. f(z)=¥02; a=0

499, f(2)=%—; a=—1L

500. f(z) =ctgz - % a=0.

|
. Lt
| 501. f(i".):;?l_—]—gﬁ—z, a=0.
)= 1 == 1 5 = az';:;‘_
502, /(2 = Coz (g T2
503. f(2)=57=2;  a=e

b
2l

Kyitnaarn pyHkuuanap yuyHd z
JIMTUHW KYPCATHUHT!
504. f(2)=1; a=0

= g HyKTa KyTO HYKTa 9KaH-

e Sl —
s05. f(2) =z 4=t

506. f(z)=22l;  a==

Zpl 2

507. f(@)=+dmzs a=0
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08N F()s =Tl o D)

l-cosz

5000 Al =5 a=0,

510. f(Z):Ctg%, d = oo,

511. f(z)=tgnz, a=%3; 3,
Jilz) = l =5
512. cos .:—]+52'— i a=0.
513. flg =2 4o,
514. f(D)=d—; a=Z2+2%n, k=0, 1, *2,.

' kK,_ymmam MHCO/UIapAaru QYHKUMSUIAPHUHT I = @ HYKTa-
narv KYTOMHHHI TapTMOMHKW aHUKJIAHT.

al cosTz )

ST —= oy A=l

516 /(&) =i a=km, k=0, £1, £2,....
Iowan st 37, "

517. f(z) = == a=2 Ba a=1.

(2=4)}(z-1)
coswz+1

518. S =772 550 a=—1 Ba a=2

, 519. ®apas Kunaimk, f(z) Ba g(z) GyHkumsaiap z=a HyK-
Tana rosomopd 6ynn6, Ma)=g(a)=0 6yncuH. ¥ Xonna z=a

&)
HYKTa F(Z)-—jgm GyHKUMA yYyH SIKKaJaHraH Maxcyc HYKTa

o
6VIM0, MYXMM Maxcyc HyKTa OVi1a ojiMacJMTMHM WCOOTNAHT.

K‘yfmﬂam MHco/Tapaaru yHkiusiiap ydyH z=a HyKTa-
HUHI yTa Maxcyc HyKTa OVIMIIMHKA KYpPCATHHT.
1

520. f(z)=e;§; a=0.
521, f(2)=¢€"; a=-ee
522. f(z)=€*2; a = oo,

523, f(z)=sing;- a=co.
284

524, f(z)=sin%; a=0.
525. f(2) = Z’cosZ; a=0.
526. f(2) =e™; a:-%_
527. f(2) =sine®; a=-ee.

528. f(z) = cosz—i-lv; a==1.

529, f(z) =sin—%—; a=-i.

22+l
Kyitugarn Mucosuiapaary GyHKuMsIapHHHD Gapua JKKa-
JIAHTAH MAxXCyc HYKTaJIapWHW TOIMHI Ba YJApHUHI XapakTe-
PHHU aHMKJIAHT.

530, A (2) =5 - 534, f(2)=ctgz - L.
531, f(2) ==°E. 535. f(2) = 22 .
532. f(z)=2’sin 5. 536. f(2) = 5
533. f(2) = zz—l_Tcos o 537. f(2) = it

538. f(2)= ;{l{g dyHKLwMs yayH 2= 0 HYKTaHMHT AKKA-
Z
JaHMaraH Maxcyc HykKTra OYIUILIMHH KYpCAaTHHT.
539, Yudy

floy=2" =1+2* + gtk i
n=0
=1} GUpAMK aillaHaHHHT Xap 6up HYKTa-

HyKTa OYJINILIHHN yncboTIaHr.
pusiapHuHr Gapya Max-

dymxuns yays { |z
CHU sIKKaJlaHMaraH Maxcyc .

Kyiiuaaru mucosiapaard @yHK ;
cyc HyKTalapMHM TOIMHI Ba yJapHUHT xap;ix'repuml) aHHUK
aauHr (Kyromap y4yH yJaapHHHT TapTHOMHH Kypcamlﬂr ;

- 742 < 43. f(z):e?:ﬂ
540. /() = 5 5

1

541. flp)=ctgz. 544, f(2) =€0S 75"

sploe
542. f(2) =7 57
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Kyiunaru muconnapaaru dpysHkumsaap yuys z = 0 HyKTa-
HMHT XapaKTepuHHU aHUKJAHT.

545. f(z)=e ¢ 548. flo=(e—1—z)ctg'z.
3 .
546. £(2) = Tio5s - 549, f(7)= —Sin2z

S
cos z—1+ s
1

547. f(2) = —"-7 550. f(2) = e??f.

sin z—z+%~

Dapas kunaitnuk, f(z) Ba g(z) GyHKuMANAp 7 = @ HYKTa-
Ja MOC paBMliIa n Ba m — TapTHOAM Kytdra ara OyncuH. Y
X0/ia KyWMIAaru Mucosuiapaard QyHKUMsIap z=a HYKTazaa
KaHgal MaxcycluKkKa sra Oymanu?

351. fin)+g(2). -
552. fl)g(2). 554. f4(2)g'(z)  (k, [eN).

®apa3 kunaiiuk, f(z) Ba g(z) byuxkuusiiap Gepunras
Oynub, z=a Hykra flz) GyHKUMS yuyH YTa Maxcyc HyKTa Ba
&(z) (g(2)£0) byHkums z=a Hykrana ronomMopd 6¥scuH. Y xonna
7= a HYKTaHUHT KyMHaaru QyHKLMsiap ydyH ¥Ta Maxcyc HyKTa
OVIMUIMHKA KYPCATHHT.
AT =

555. ) +(2). 556. £2)8(2). e

Arap f(z) GYHKUMSA Z = e HYKTAHUHT GMpop aTpoduia ro-
nomopd Gyisica, y Xoama KyiMaard MUCO/UIApIATH TACOMK-
JIapHU UCOOTHAHT:

558. 7= HyKTa f(7) bYyHKUMAHUHT Kk — TapTHOIM KyTOU
oYUM yIyH yiuby

limiz /(@] =4 05 «)

553, L2

f(2)

LIAPTHUHT OaXXapUIWIUKW 3apyp Ba eTapiuaup.
559. 7= HyKTa f(Z) PyHKUMAHMHT k — TApTUBIN HOMH
OyIMLIM YyYyH yiuby -

im[z"f(2)]=4 #0; =)

LIAPTHUHT BaXapHiIMILK 3apyp Ba €TapJiu.
Kyinmaru QyHKUMsiap yuyyH g =co HYKTAaHHMHT XapakTe-
PHHM aHUKJIAHT.
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560, f(z) = —Lt3i-22%41

-2+ 4420

-8
561. f(z) =331

562. f(2)=(z+1)"% .
565. Airaitink, f{z) dynkuus {0<|z—a | <r} na ronomopd

6¥.1u6, z=a Hykrana Kyr6ra sra Gyncus. ¥ xonna {|z—al<r}
Aoupana ywby

563. f(z) = Z’sinl.

564. /(2) =28 25

1 —dl<r
I ) d
0 T=a.

3

TeHIIMK épraMuna aHMKIaHTaH g(z) PyHKUMs Z=a HYKTaHHHT
Supop atpoduna ronomopd OYIHIIMHA KypCaTHHT. ;

566. ®apas Kunaivmk, fz) GyHKUMA yuwoy
A=(z—a)"o(z)

Kypunuuwina udonanancus. by epaa m — 6)’1'}’; C'j’j“’a ;:_(;g
YHKIMs1 9ca z=a HyKTana rofomopd sa ¢(a)=0. éouﬂnonra
m>0 6¥1ca f(z) byHKLMS 7=a HYKTana m — TapTHOI bt 5
m<0 Gynaca, m — TapTMGAM KyTora ora GYJMIIMHH
JIaHT, 5
567. f{z) byHKuuMs YeKIH 7=a HYKTana mﬂo“g/"p?ﬂgg“;%
Wy HykTama m — TapTHOMM HOJTA 3ra OyICHH. KTapTHGM
Hykra F(z)=f"(z) (n<m) QyHKiMs YIyH HEIaHIH
Homb Gynann?
568. f{z) dyHKuMs YeKIM Z=a HyKTalla
Ta ara 6yyicuH. Y xoia z-ga HYKTa Ka=f
Heuayun taprubnm Kyto 6ynamu: s 4
569.f(z) %)yHK]_[H]:—;yz:oo HyKTana FOHOMOPcb 6YJ;H16F"(52_;3{(§)
a m — tapTu6am Hoxra sra OYJICHH. Yol sra Gynamu?
ByHKIMs 7=c0 HyKTanA HeuaHuH TAPTHOMM HOJIFE:i A
Kyitunaru ¢yHkuusapHiHr 6apua Maxeye qgg:nxuﬂﬂﬂap'
TONUHT, yJlapHUHT XapaKTepuHN aHHKJIAHT B4

HU 7=oo HyKTama TEKIIMPHHT.

/m — TapTHOIH KyTO-
n(z) GyHKUMA YIYH

WAL
570. f(2) = —L5. 573. f(2) = Z2 a7
— ..——-_ez ry
571. /(D) = 5 574. f(D) =12
4 s z2+1 r
572. f(2) = lfzq ; 575. f(R) ="z
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576.f (o) =ze %
577 ()= z‘—;e"-

mi b
z+1

578. f(z) = (z+11)3 e
SN (= o= -
580. f(2) = Z(lf—ez)
581. f(z) = ;—8

582. f(z) = ;3—(2—_1m—0
583. f(2) = ﬁi}?

584. f(z) = thE'

7585, f(z)= =L

cosz-1"

- 586. f(2)=zctgiz.

)
587. f(z) =sinz-e®inz,
588, f(z) = 521

=l

589. f(2)=gl--1.

sSin Z
590. f(2) = ZCOSLz -Z.
591. f(2)=2’sinl - 2%,

592. f(z)=thz_

)
2

503 f(2)=e .

1
504, f(2) = ze*.

Z

505. f(z) =e'=.
596. /() =¢ :.

Zh
e -]
et-1"

598. f(2) = tgz.
599. f(z) = tg’z.
600. f(2) = °;—§Z-

=

597. f(2) =

601. f(z) =ctgz - %

o 085 el
602. f(2) = go7=sma-
603. f(2) = mi'cos—a-

604. f(2) = sinﬁz.

ZT

605. f(2) = (

606. f(z) = ctg%.
607. f(z)=ctgl-1.
608. f(z)=sinl+ L.

609. f(2)=¢€* Cos%.

610. f(2) = &
611. f(2) = ot

612. f(2) = sin[;;—lJ
cost

613. f(2) = sin _1_].
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22 -4) cos ;3

Mapa3 kunaiviuk, P (z) Ba Q (z) n1ap MOC paBHlIA 7 Ba
m-TapTHOAN KYNXamiap 0yJacuH. Y Xonaa KyHunaru ¢yHKUH-
SUITADHUMHT Z = co HYKTANAru XapakTepHHH aHHUKJIAHT:

614' ’Drr(z) T Q_,,,(Z)- 617. R,(Z)eéﬁﬁ

s 618. 7 * Q"

Q.(2)°
P” < m
616. P.(2) - Q,(2). 619. 522 - %uld).

m

620. Aiitaiink, flz) Ba g(z) dyHKuUMsUiap = HYKTalad
MOC paBulLna m Ba n- TapTonm Kyrodsiapra sra oViaCcHH. Y

X0JI1a 7 = oo HYKTAHUHT yLIOY
) =flg@]

bynkums yayH m-n- TapTHOIH KYTO OYAMILMHA HMCOOT/IAHT.
KenraiiTupuirad KOMIIJIeKC TEKHCIIHK C na akat KyHH-

1ary Maxcycjukiapra sra oynarat (dyHKLMAAapra MUCOJUIAp

TY3UHT.

621. 7 = oo HYKTa — UKKHHTH TapTHOIN }{311*6.

022, 7 =0 HyKTa — UKKHHYH tapTHOJIH KYTO, JlopaH KaTo-
Cin
— ra TeHr BaZ=-« HYKTa

<

puira éiiniaMaciHuHr OOL KUCMH

oM KyTo. !
623. z =w* HyKTanap — OLMI KyToiap, Oy epaa

2ni

W n k=0 daedis n—1).

¥ - o TOK T e e MU=
Kenraiitupuirad KOMILIEKC reiqicank C na bakar Ky

6 i W JTApHUHT
1a Gepuirad maxcycnukiapra srd Gynran QyHKUALTAPHH

YMYMHH KVPUHUILIWHK TOIHHL.
624. Burra oMt KYTO. r_
625. BuTtrta 1 — TapTHdIN KyTO.
626. Jlopan Katopura EHMIMaCcHH

TeHr pa z =0 HyKTa MKKWH4M TapTHOIa KYTO.
627. i Ta GupHHYM TApTHOIN KyT6aap.
628.7=0 nykra — n-TapTHOIH Kyt Ba

m-TapTudan KyTO. ‘ i
62p9. Ai]p‘h-zi\gnux, f(z) ynKuHA pcC Cz?'\'aﬂic??l; yf:;g_

Matau 6ynaub, 1y coxanla KyTomapaan pouIKa Ma

Napra sra 6VaMacuH. ¥ X0/aa

19952

]
yHI Goill KHCMM 2 ra

7= HYKTa —
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ol )
(D=7
byHkuna f(z) byHKUMAHMHT Gapya KyT6 HyKranapuia Ba
fz) = | TeHIMKHM KaHoaT/taHTHpaairaH Gapua HyKTajlap/a
OIM# KyTOra sra 6yam6, 6olika Maxcyciankiapra ara 6yamac-
JIMTHHU KYPCATHUHT.

* Kk ok

Coxoukuit Ba INMukap Teopemanapu

630. Coxoukuil TeopemMacuHH UCOOTIAHT:

Mapaz kunaitink, z=a uykma f(z) @ynxuua yuyn yma
maxcyc nykma 6yacun. ¥ xoada uxmuépuii (vexau Exu 4excus)
komnaexc Ae C conu yuyn a nyxmaza unmuayeuu uynoai {z }

Kemma-xemaux monuaaduxu, lim f(z,) = A 6yaadu.
nN—pea

631. f(Z)=Sin]; OYHKUMSIHUHT §¥Ta Maxcyc HYKTacH

6ynran z= 0 HyKra Ba uxtuépuii Ae C conu yuyH Coxoukuii

TEOPEMACHHMHI LIAPTUHH KAHOATIAaHTUPYBYHM {Z,} KETMa-KET-
JIMKHU TOITHHT.
1

632. flz)=e? (GYHKUMSIHMHT yTa Maxcyc HyKracu GyiraH
7=0 Hykra Ba uxtuépmii A € C conm yuyn Coxoukuii Teope-

MACHHMHI 1IaPTHMHU KAHOATJIAHTUPYBYM {Z,} KeTMa-KETJIHK-
HU TOITUHT.

633. Ailftaitiuk, z =a HyKTaHMHT Oupop arpoduna f(z)
dbyHKUMA KyTOOaH DolLKa Maxcyc HyKrara ara doyiMmacnaH, a
HYKTa KyTO HYKTaJapHMHT JUMUT HYKTacH 6yicuH. By xonna
xam COXOUKMII TeOpeMACHMHMHT YpUHIU OYIMIUMHK (ABbHH

VAeC counm yuyn 3{z}; z,—a Ba lim f(z,) = A Oyauiumn-

HH) ucOOTIAHT.

634.ITukap TeopeMacuHM UCOOT/IAHT:

Aimaiizuk, 7 = a wyma f(7) @ynxuianune yma mMaxcyc HyK-
macu 6vacun. YV xoa0a

f(x)=A4

menzaama kynu 6usan 6umma A=A, dan mawxapu 6apua A # oo
COHAAPY YHYH G HYKING2a UHIMUAYEHU HeKCU3 Kyn condazu Gup-
Gupudan (aprau ewumaiap Kemma-Kemauauza 32a.
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DcnaTma. ITukap reopemacuaaru A, HyKrara EbyHKl.lHﬂ-
HUHr Kabyn KHJIMaHAMIraH KH HMaTH aeunagu.

635. Arap z=a HyKTa f{z) GYHKUMSHUHT yTa Maxcyc HyK-
Tacu Oyinca, y xoJjja 1y HYKTa

_ 1
F(2) = 71

GyHKuMs yuyH KaHaai HykTa 6ynann?

Kyitnaarn dyHkumsaap yuyH ITukap TeOpeMacHHH TEK-
WUpKHT Ba Xap 6up GyHKLMA YIyH YHUHT KaOyn KuiaManau-
FaH KUMMaTHHM (arap y MaBXxyad 6ynca) TOMUHT:

636. f(z) =sin . 639. f(2)=cos.

-

637. f(2) = ex. 640. f (z)=tgz.

638. f(2)=¢ 641. f(2)=tg’z.

642. Aiitaitnuk, z = a Hykra fz) GyHKUMSHUHI SAKKaTat-
raH Maxcyc HyKrach OYJIICHH. Arap z=a HYKTaHHHT 6Mpop
atpocupa Re f(z)>0 6ynca, y xonaa z =4 Hykra f (f':) (bYHK‘:i-
UMst yyyn Gaprapad KHJIMHAAATaH Maxcyc HyKra 6VIMIIMH
KYpCaTHHT.

643. (apa3 KWIAIKK, =a HYKTa f(2) -EDYHKqu}I-;ﬁ:;
SKKajaHraH maxcyc HyKTach OYNICHH. Arap‘z_:_ =g Hy?;"H e
61pop arpoduma f(z) pyHKums w =0 Ba W= B %y;Kf e
TyTauTupyByM KecMaja ETYBYM KuitMaT/iapHu K& gxcyc 3
Ca, y xonma z = a nykra f(z) GyHKUHMA yuyH yTa M
Ta Oyna onmacaMruHu KypcaTHHI.

K¥pcaTma. z=a HyKTaHHHT
WapTHy KaHoaTJIaHTUPAAUTaH

S(z)-o

gz) = B—/f(2) -

Gupop arpoduaa Reg (2)>0

byukupsauEr Gup KUIMaT/IM TApMOFH yuyH 642-Macand Ha

TH)KE]C w - / |
A”;{;?I;l{ﬂng I::ra Hykra f(z) hyHKIMSAHART eyrl?ﬁ m}{(&:ﬁc‘z I({:

HyKracy GyIcHH. Y X0Ja ¢ = @ HyKTaHHHr I‘i}{T:KﬁK‘uﬁ s

aTpogupa Kyitnaarn GyHKUMsSTAPHUHT papua X

MaTiiapHy KabyJ KMIMIIMHY McboTaanr.
Kypcarma. 643-MUCOTHUHT HATHX

HUHT,
tm f(2)
644. Ref (7).  645. Imf (). 646. Re /()

acupaH (oiaaia-
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VIibob
YETUPMAJIAP HA3APHUSACH

1-§. Yernpmanap Ba yiapHu Xucodiau
Dapa3s Kunaitnuk, f(z) dyukuus {0< | 7—al <8} na rono-
Mop®d 6YICUH, siTbHU a 6y DYHKUMAHMHT siKKaJaHIaH Maxcyc

HYKTacH OYIcHH.
l-Taspud. Viuby

# §f(z)dz (0<p<d)

z-al=p

unmeepan fz) @ynkyusnune a Hyxmadaau Heaupmacu detiunadu
éa res f(z) kabu beazunanadu:
z=a

res f(2) = ﬁl § £(2)dz.

z-al=p
Papiianku, f(z) dynkuus a HyKTaga rojomopd oyica,

res /() =0

oynaou.

AdtTaitiuk, f(z) byuxuus {r<|zl<e} mna ronomopd
OVICHH.

2-tabrpud. Yuoy

—ﬁ”f;f(z)dz (r<p)

unmezpan f(z) dynkyusnune 7= o HyKmaoazu 4ezupmacu de-
junadu ea rtes f(z) kabu 6Geacunanadu:
Z=o00

res f(2) = 3w $ /(@
zl=p
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l-Treopema. deap f(z) @yuxyua {0< |z—a [<r} coxada —
Xaaxada Jlopan xamopu

f()= Te(z-a)"

2a &iiunzan 6yaca, y x040a f(z) @yukyuanunz 2 =4a HyKmadazu
“ezupmacu c_, 2a men2, AGHU

res f(z) =c_

z=a

0yaadu.
Arap f(z) dyakums {r<|z| <} xankaza Jlopan Katopn

f@)= 3¢

Nn=—oo

ra &jijunran 6yaca, y xonaa fz) GYHKUMAHHMHT T =2° HYKTa-
Aary yerupmacu — ¢, Ta TE€HT, AbHH

res f(z)=—c,

Z=eo

OVnanu. g
2-reopema. deap f(z) dynxuus C\(a, a,, ..., 4 } mynaam-

9a zos0mop 6yaca, y X010

3. res f(2) + res f(2) = 0

k=lz=ak
6y2adu. Y
Dpuu byHKLMS YETMPMATApUHK Xpcobnauna doiinana-

Hagurad dbopMyJalapHU KeITHPaMH3.
1) Ara(g zp= a uykra f(z) GyHKUMAHUHT GUPMHYHM TAPTHO-

M xyT6 HyKTacu 6yica, _
res f(z) = lzi_l};(z -a)f(2) (1)

I=a
Oynanu.
2) Arap f (2)= %2 vy @(2) Ba W(2) PyHKUMLIAP @

v(z)
Hykrana ronomopd 6ymn6, w(@)=0, y'(a)=0 6ynca, y Xon4a
o(a) 2

res f(2) = y'(@)

OVnanu.
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o _—

3) Arap z= a HyKTa f(z) bYHKUMSAHHMHT n-TapTHGIM KYTO Bepiiran dyHKLHSIHI Z HUHT Japaxaiapy 6yinia JlopaH

HyKTacH Oica, Katopura €iaMu3:
. d™(z-a)"f(2) s (s
I;Sff(Z) o (ﬂ—l-l)! }:gl.l.;r.-} {dzn-l J 3 f(z) = 7? Sin% =72 %_. (3)' + -(—g-,——- =

6ynany. : oot

4) Arap 7= HyKraga f(z) ¢yHkuus ronomopd 6yuca, ' =m_£6_,%+15r_!_z_3____

res f(2) = lim z[f () - f(2)] 4)

Gynmany. Hemak, ¢ = —"—63 Ba (PyHKLMAHUHT T = HyKTazaru 1e-

5) Arap f(2) = ¢[L) 69146, @(z) GynKums z=0 HyKraza rMpmacu
ronoMmopd 6G¥nca, e i _TZL 2 g;_

res /() = —¢'(0) (5) =
Oynanu.

oynanu. 3-Mmucon. Ywby

I-Mmucon. Ymby

WS s '
f(z) e (Z2+l)(z—l)l

f(z)= (z‘il)z

; anapu-
dyHKUnsHUHT Gapya Maxcyc HyKralapiiard yernpMatap

A ) HH :
GYHKUMSHUHT 7= 1 HyKTanaru yeripMacMHM TOITHHT. PMCILIAnT, jimparnua €3u0 oNMaMus:

. |B€PPIJIHFHH byHKUMsHM 7= | HYKTaHWHI TEIIHK aTpopH | Bepiirad GyHKUMSIHH KyH ;
<|z—1|< e na (z—1) HuHr napaxanapu 6yiiuua JlopaH Kato- | i L e e
pHr;éﬁamua: SR " n P f(Z)—(zz-pl)(Z-l)z (-D(z+i)(z-1)’

dyHKUHAHUHT GUpMHYH Tap-

WEE SR o\ _ HOemak, a =i, a,=—i HyKTJI1ap ) Gy
/(@) (=12 = @2 T (1) (+-D+ THOIH, a =1 H)?K;Fﬂ 5ca 2-TapTHOIH K}’Tﬁ ”?‘*-;%a%y}fmm_
@=1? | (@-D} 5 e o el (1), (3) Ba (4) dopmynanapran QOMAAIATIE:
30 o, vl = e T s HUHT yerMpMajapHMHH1 TONIAMU3: |
- : — i 1 =lo=5%
By éitwiManan ¢_=e Gy KeInb YMKany. res f(z) = lim(z - Nf(z)= 1z1£>rllm 2i(i-1)
|-TeopemanaH (otinananus, Gepwirad GYHKUMIHUHT =1 : o
i . i : — e e
HYKTajgard yerupMacu res f(2) = Pm'(z +)f(2)= ll_.]"l_'lt =Dz 4
2 =i —=i
res f()=res——F =¢ i
z=1 z=1 (z—1) | ] i 2 = lim = i
: 3 =Ilm-i Z—l) f(Z)] — |: I
GVIMIIMHYA TOTIAMM3, rzg?f(z) P ﬂ'z[( e
2-MHucoa. Yudy . ke 2z zzﬂé,
e z-1 (ZZ+])
f(z) =2 sin7 =0.

4
| i gaislan
=i w) — f(2)) = iM -1)?
(GYHKIMSIHUHT Z = eo HYKTaMarx 4erMpMacHHu TOMMHT. 1es f(z) = lim wf) -1 2o (1)
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4-mucon. Yuby

f(2) = ctgnz
(GYHKUUAHWHT Gapua YekJIM Maxcyc HyKrajiapuaarnm 4erup-
MaJTApHHH TOTIMHF.
PaBiuanku,

cos niz

f(Z) =cignz = sin z

6yimb, a=n (n=0, +1, +2, ...) Hykrajap yuunr C jpard
Maxcyc Hykranapu 6yaanu. Bepuwirad QyHKUMSIHUHT Oy HYK-
Tajapiaary yernpmanapvnn (2) popmynanan doiinanraHud To-
naMu3:

Arap o(z) = cosnz, W(z) = sinnz neiwica, yHaa y(a)y = sinn = 0,
vw'(n) = ncosnn = 0 6¥nanu. Hemak,

o ::_Qigl = cosmh — l.
295 ctegnz y(n) mecosmn 0w

S-Mucon. Ywby
7+2
. f(z) = cos n‘"—k—

DYHKLMSIHUHT 7 = co HYKTAJArd YerupMacriHu XxucobnaHr.
Bepunras QYHKLUUSIHUHT Z= ¢ HYKTaJard 4YerupMacuHiu
(3) Bopumyazanan dolinananub xucobiiaimMus.

A
Arap

1+27

¢(z) = f(%) = €053

T

pekiunca, &y diyukuua z= 0 Hykraga rooMopd. Jemax,

’

res f(2) = —¢’(0) = —[cos(“‘zzz nﬂ 0 =

= ~[~ sin(ﬁ-ﬁ_"“z'z n)rril =gsint=m
2 4 2

oynanm.
6-Mucon. Yiuby

z

o2
22(z2+9)

f(2)=

byHKUMSHHUHT 6apya 4eK/IM Maxcyc xamia = co HYKTalard
yerypMaiapuH¥ XucobnaHr.
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Bepuaran ¢pyHkumssu

D=

ez — e:
2(2+9)  (z-3i)(z+3D)

KYpUHHIIA €316, YHHHT Maxcyc HyKTalaph: a =31 az=:—3:

— OupHHuM TapTHEN KyT6 HyKTaiap, a,=0 — HKKMHYH Tap-

THEM KyT6 HyKTa Ba 7= — YTa MaxCyc HYKra OyIMLIHHA

AHMKalimus, Tes f(z), Tes f(z) naphu xucobrawna (1) dop-
2=a| =@

Mynanaun dolinanaHnamus:

z

, R e
res f(2) = res(z - 3i)f(2) = lim 7 55

z=a|

O LTINS e Ll
= e g = —354(sin3 icos 3),

res f(z) = res(z +30)/(2) = — 35 (sin3 +icos3).

i=ap

3) bopmynara kypa res f(z) Hu XucobnaiiMus:
Zzﬂj

1es fi{z) = 1}5}[}% Zf (@)= Iim[ ] =

=0 2 +
z=dy 2z Z

= lim £E&-229) = L
=0 (££+9)
jigaaHca
IeS f(z) uu xucoGmamna sca 2-TeopeManar oinaal

T3eq

OVnazu:

res f(2) = —-}3:, res f(z2) = 517(sin3 2N

k=12=4k

-Ta -
7-Mucon. Arap z=a Hykra f2) yHKUMSHUHT 7-TaP

TH6m Hoam 6yica,
[f (2)

res 72

z=a

MU ronypy
antymku, z = a Hykta f(2) yHKLHAHHH
6¥nca, byHKUMAHH YLIOY

f(2) = (z—a)"9(@)
297
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KypuHHLIIa ndoaanawr MyMKMH. ByHna ¢ (7) dyHkuna z=4 |

HyKrana ronomopd Ba @(a) #0. Bynnan f(z) GyHKUUSAHMHT
XOCHIacH

S (@D)=(z—a)""'[ne(2)+(z—a)e’'(2)]
0ynuo,

@) _ (-0 Ine(@)+(z-a)0'(2)] _ ne(2)+(z-a)e'(2)
L) (z-a)"¢(z) i (z-a)o(z)

Kypunuuia ndonanananm. Jemak, % dbyHkuMsICH yuyH 7 =4

HYKTa OUpuHYM TapTHOIM KyT6 6Ynanu. Yuaa (1) ¢opmynara
OMHOaH

1@ L&)
SR lzl_{'z(z - a)[f(z) J .

ne(2)+(z-a)9(z) _ ne(a)

= lzlil;’l(z —-a) (z-a)p(z) T oe@ T
Hemak,
f(z)
e 73] =

8-MuCcoON. Arap z= a HyKTaf(2) hyHKUMSICH yUyH k-Tap-
THOIHU KyTO GYynca,

HHW TOMHHT.
o(2)

Z=a HyKTaHu k-taptu6nu Kyt 6ymimnan, yau f(z) = i)t

KYPUHMILIA Monanaul MyMKHH, 6y epaa ¢(z) GyHKuus a HYK~
Tazaa rojgoMopd Ba @(a)20. Xynam 7-Mucongarunek, z = a HyKI?

J}((:)) bynkuumscu yayy 1- TapTHOIH KyTO OVIMILMHM Ba

f(z) ; f()
Lf[ T = E‘E(Z i a)[ @ | =%

OYIMIUMHHA KYpULI KHHMH 3Mac.
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MUCOJ BA MACAJIAJIAP

Ky#unaru muconnapnaru yerupmanapuiu JlopaH Katopu-
NUHr ¢_| ko3 dpuuMeHTHHH aHHKIaLl EpIaMHuaa XUCOGIaHT.

L res 382, 4. resze*'.
I== 7 z=1
1 a
2. resez, 5.resz"e’.
I=e= Z=ca
.2
3. res £o52 res-£—
f;? =2, .t 2

Kyinnaru dyskumsnapuusr z = @ HyKragaru yerupmana-
PHHYU TonuHr:

241

¥ setwl .t g
/@) w2’ 473
3
8_ = —————Z +1 ; -_—
f(z) @23’ @ 2.
9. f(z)=-L82 . ,_g

7 (z+4)

10.f(=tg; a=1%.

5

1. f(2)=e*?; a=-2.

12. £(2) =sin2;

~ Kyitunaru ¢ynkumsurapuuur 6apya ek Maxe
"@pnaru yerupmanapuHM TOMHHT.

13; /)= -1, 18. £(2) = man

Vi 5
sin g
197 @)=

3

a=1.
yc HyKTa-

oA

14, f(z) =

1+z*

15. /(z) = -2 20. f(z)='s7317-
(1+z

-
1. /)= —1

(:2+I)J'

|
21. f(z) =7’ cos 3

in O REY

2
17 Fle)= 2dis]l
/(@) 2 (z-1)

22- f(z) == (z.—[)" sl
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44. Airraitnik, f(2)=g(az), a#0 6yncuy. Y Xonna

res f (z)— rcs £(2)

z=az

23. fR)= 5 30. f((.)— e
24. f(z) = zle?. 31. f(2)=thz
gz
25. f(z z _;;_:.' 32. f(z)=cth’z.
26. /@ )— 4 —sin®z’ 33. f(2)= ((:(:5];'
27. f(x)=cosl + 2. 34, f(z)==L-.
e+l
2. f(2)=e" +. 35, fR) =245
_ l-cosz o L]
2, (D= o 36. ()=

Kyiinparn GyHKUMANApHUHT Z= e HYKTaJaru 4erupma-
JAPUHM TOTIMHT.

_ 2t N (Z'[)+|)CDS%
3. S =52 0. £ =
sinl -
38. f(Z):ﬁ 41. f(z):z-cos*;.
00531’;
39. f(z)= 3

42. Uxtuépuit xydt f(z) dyHkums yuyyH yudy
res f(z) = res f(z)=0

TEHITTUKHUHT OaXapuaviuMHK KypcaTUHT (Oy epiaru yerup-
Majap MabHora 3ra ne6 ¢dapas KMJIMHAIH).
43. Uxtuépuit xydt f(2) dynkumns yyyH

res f(z) ='—;ggf(z),
Ba TOK f(2) dyHkums yuyH
res f(z) = res f(z)

TeHIIMKJIAPHUHT OaxapwiniinHy ucbotaaHr (Oy epaaru ye-
rupmajiap mMabHora ara aeb ¢apas KWIMHAIH).
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OVnuwKMHKM ucboTnaHr.

Kyitnnarn QyHKUHsIapDHUHT fapua Maxcyc HygTaﬂapuila:
1 Ba 7 = HyKTadaru 4yermpMalapuHH xncoﬁnanru( yHuaHz i
HYKTa Maxcyc HYKTaJapHHHT JIMMHT HYKTacH oynMaraH X

Kapanaau).
45. [ =51 48, f(2) = ZJ;Z).
46. /() = - ;1) : 19, £(2) = ?E%
47, f(2)= 3 (_ =

50, f(2)= - (n — HATYpa COH).
(1+2)

51. f(@)= o2 a0 (n — HaTypanl COH).

Z"(z—a)
L B 60. f(2) = cg’z
53, f(z) = £ (*Lf = 61. f(D)=cte'z.
54, /()= S5 62. f(2) = COS 727
55. f(2) =sinz-sin%. 63. [@=2 COS‘Z‘]:z“-
6. f(2) = =% e

+l)
Lo
cos zchz. 65. f(z) =S 71"

57. f(z) =

+)

8. /()= (fz”iff '
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66. f(z) = 005%

59. f(2) = tgz.




68. f(2)=2" -SinJE (n — ByTYH coH).
69. f(2) =

1
sind

<

vk
70. f(z) = T

71. f(2) = isz (n — HaTypan con).

Kyiinnarn yernpmanapum xuco6nanr:

Zn—l
72, res=
z=0 sin” z

s =5 He,

sin3z-3sinz
res ———=_
13. z=0 SInZ:(sinz-z) "

g7~z
74, res —=—= _
4 z=0 (1-cos z)?

75. res <2
St 2,3,

76. res 2t n=2, 3. ...

7. Tes—=%. ¢

z=0 2
Chz-l_ﬁz_

_ 78. f(2) Ba g (2) bynkumsiap yeknu z = a HyKraja ronomopd
6y/u6, 1wy HyKTana m-tapTubnm Hosra ara GYICKH. Y Xoma

] o Al )

g'"(a)

z=a| 8(2) z-a

TEHITIMKHUHT YPUHIM OYIMILMHK KYPCATHHT. .
79. Arap QYHKUMSHUHT £ = e HyKTa aTpodiaary EHHIMack

C c
flE) =ty w2,
Z

KypuHHLITa 91a 6yica, res{[f(z)]'} Hu TONMHT.

80. Arap g(z) dyHkums z= g nykraza rojsoMopd 6¥110,
Az) byHkuus 2 = a HYKTana oanni Kyrbra ora Ba Ies f(o)=4

6ynca, y xonna res[/(z)- g(z)] uu Tonunr.
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81. Arap g(z) dyHKuMA a HyKTaza ronomopd, f(2) GyHK-
Unst sca z= a Hykraaa k-taptubsin Kyrora Ba
C_) Oy

z=a T T o

Gowr kpemra ara 6ynca, y xonna r_§§If(Z) - g(z)] HHU TOIMHI.

82. Arap z = a HyKTa f(2) GYHKLHAHUHT n—TElpTHﬁJIH HOJIH
63711“6, £(2) byHKUHMA a HyKTana ronomopd Oyica, y xouiaa

[ z
g [g ) J;’((Q))}

2=a

HU tonumr.

83. Arap z = a HyKra f(z) QYHKUMSAHUHT n-TapTHOH KyTO
HyKracu 6ynu6, f(z) GyHKUMS a HYKTana rojomopd 6yaca, y
XOonaa

WrG)
res [f (@) ——m)}

I=a

HU TOmuur.
84. Aitraitnuk, g(z) dyHkuust z =a HyKraia rosiomMop®d

6y, g'(a) = 0 6yacuH. Arap f(&) dyrkuns E=g(a) HYKTa-
fa 1-raprubnu Kyrora ara Ba

Eggg}f(&) =4

O¥nca, y xonna
res f1g(2)]

HU Tonumr.
85. Arap flz) dynkums
ra Gynca, y xonaa

—1)* c+ +1
gggf(z)=((,r+’f-)!IZ* )]

7 = oo HyKTana Je-TapTHOIHM KyTOTa

TeHIIMKHKUHr YpuHIK OYIMLIMHA KYypcaTHHT .

2-8. HHTerpaﬂﬂapHH gernpMajap épaamMpaa
xHco0Jianl

pa/uiapHH xucobnall

W MHTET
L pema MyXuM poil

YernpManap époaMuaa Ty il

MyMKun. Bynaa Kyiluaa Keitnp
Y¥Haji g,
303



]°.~ 3-teopema (Kowmu meopemacu). @apa3
Kuaatiaux,

1) f(z) dynxuyua ‘
D\{a,, a,, ..., a }

coxada zoaomopgh (D c C, a, a,, ..., acD)
_ 2) f(2) @pynkyuacu coxanu -feeapa"cueaua AHUKAGH2aH 64
{a,, cB, sy @} 0a yaaykcus.
— myFrpuianyeuu énux koumyp 6yicun. Y xoa0a

[ f(2)dz =2miS res £(2) (6)
aD k=1z=aj

Gopmyaa ypuraudup.

M3ox: (6) dopmyna e e D Gyran xoi yuyH YPUHAMAUD-
®akar 6y X012 7 = e HH f(z) yuyH Maxcyc HyKTa 1e6 xucob-
Mau xamaa d D YM3MK OpMeHTALMSICHHM COaT CTPEKACH HyHAa-
JMIUKAA OJIKIL KUGOSIAUp.

IOkopuna kentupunran Kown teopemacunan doiinana-
HUO €MUK KOHTYp 6¥iiuua ofMHraH WHTErpajiapHu Xucod-
JauMH3.

9-Mmucon. Yoy

I
3 42

MHTEIrPaJHK XUCOOIAHT.
By xonna unrerpan octuparu dyukuus

UHTerpa/ulalll KoHTypu {ze C:| z|=3} aiinana, D coxa aca
D={ze C| z|<3} noupanau uopar. f(z) GyHKUKIHH

il s (R N |

P+dz  z(2+4)  w(z+2)(z-20)

KypuHuINa €316, a=0, a,=—2i, a,=2i nap (QYHKUMAHHHT
1- TapTHOIKM KyTO HyKTamapy skaHuHu aHukiaiMu3. Pasiian-
KM, 4, 4,, a, Maxcyc Hykrajiap D coxara TerMuuid Oynanu.
3- TeOpeMaHWHT Oapua waptiaapy 6axapuiaub, uy Teopemard
Kypa
3
§ —TI—dZ = 2?11'2 res ,'1

o3 © +427 nol z=ay T 42

oynaiu.
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Vir TomMonaaru yernpmanapsu (1) dopmynara Kypa XHCO00-
JIAHMH3:
— __l_. =11 z . __L— = l s
res f@) =res o I e e T
L

= P o S P o ‘
res /(2) = fﬁ?; 2 +47 zl—l»r—r?.ll' 2(z-21) 8

z=a,
—_ l =13 — 1___ :-—.l.
res /(= res 5z ~ M@ T 78

Hartmxana

§ bde=2nif - §-4)=0

=3 2 42

OVJIMILMHMY TOMAaMH3.
10- Mmucon. Ywoy
§—7—dz

Fars |
:

- y242=9x ali aH ubo-
WUHTerpajHi XHCOOIaHT, GyHaa y:x*+)?=2x annaHal

par.
PaBLiaHkH, :
24yt =2x= (x;l)z Pl L = {z eC:z-1= },

—{| —[I<1} yaoup.

D coxa aca D={| z—1{<1} noHi )

| q TeT TiFaH

Summ f(2) = —5— [i)y;-_H{H,IIﬂHMHI‘DCOXfWﬂ TeTHLTH 6Y.
Bumm S 41

Maxcyc HyKTanapuHH TonaMh3.
vC H} e ey L
i :ﬂ;-(cosnﬂsmn) —

P +1=0=2 0
; o 2kn s 1Raf) 0 1)
= COS ——4:”‘%/‘—'1 +isin g (k =9,

:-Z‘,.

7. Maxcyc HyKTajiapiaH

‘\jz'— ;
& .. s o=
z|,=COSJ{f+ibll'l4 2 ( )’

: S it
ﬂ+4f375 it iSin J'E'i;fﬂ: = -—2—‘(1 l)

z“, zl p ] zl,

Z, = COS

: opra onuo, (6)
nap D coxara TerHiLin Gymanu. LIyHH >bTHOOP

dopmynanat
20-952
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[ =—dz = 2mi| res 41— + res —!
.!z+1 P

2=z 2 +1 =2 2l

OVIMIIMHY TOnamMu3. By TEHIIMKHUHT VHI TOMOHMAArW 4e-
rMpMajlapHH XxucobnaiiMu3:

LT
reS Tt~ @y 1 T i
1 e 1 oy Bl AKT
ch? 4l Pyl g
Haruxana
- dz:Zni{%+%J
Yo <D a
oynanu.
Arap
NN | I 4 [(l—f)3+(l+i)3}
i — + =4 N
53 =y 3 - 3 13
w3 [g;g(,”)} [{:(1_;)} J2 | (+i)-i))

OyIMLIMHKY Xucobra ojicak, yHaa

1 sl
fz-i‘*_]dzﬂ_ 2 Y

3KAHUHU TOTIaMM3.
I1-Mmucon. Yoy

_——l_—
|zl=2 (2_3)(23—]) dz

HHTerpalHy XMcobIaHr.

(6) dopmynara kypa f(z)= yUuyH

I
(z-3)(2°-1)

§ f(2)dz = ~27ri{rz<=335 f(2)+ Feff(Z)]

|zl=2

ovaagu. By TEHIIMKHUHT YHI TOMOHuMAard 4erapmajiapHu
XHcobaaiMM3!
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(2) = i o) =lim L= -L.
res f(2) = lim(z - 3)f(z) = lim <= = 55

Arap
f(@)= (z—3):zs—l) =§% ;)[ i
(1-2)1-%5

SKaHMHM HTHBOpPra oJicak, yHIa Z= e HyKTa f(2) flIJSYHKu"I’:
HUHT 6- TapTHGAM HOAM GYIMIINHMA aHHKIAHMH3. y GyH

uusiHUHT JlopaH KaTopH
I I e S
f(2)= ST 7 &
6ynu6, c_,=0 6ynagu. [lemak,
res f(z)=0.

I=oo

Wlynpait kunuo,

L dg = -2mi(L-+0) = — 51
Qiz (z-302-1) (242 )

12-mucoan. Yby

i §z"e%dz (k — 6ytyn coH, r>0)
i

ll=r

MHTerpaJHu X|McobIaHr. N
By unrerpan (6) dopmynara Kypa

NN

2 k
1 §Aeidz=tESZ€
ri §z€ % =0
lzi=r

1

koz HU
= e* HKLHA
6ynamn. Yernpmany xucobual yuyH f(z)=2'es &Y

arpoduna JlopaH garopura eAMHu3:

7=0 HyKTaHuHI yituaraH

5 k
k 2+ 1 —-—2 o+ . 1|'
= Z 1 2 ik k!

-+

~a e
& \M
-~

21z

flo)=z'e

2 b=
| Sk Sk +2ZR-1 +_2sz 244+

+ D) A +]

e

3 k+2 1
2A+l _L 2 e =
kel 7 T k+2)! 22
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By TeHrnukman

e (—%-:[—),, arap k > -1 6yca,
2] = H

0, arap k < -1 6ynca

OVIMILM Kenud YHKaau.
DHIM

OVIMIUMHY 3bTHGOpPra 0n1u6,
1 2k+l
2L §zfetdz = { a1’
r 0, arap k < -1 6yica

arap k = -1 oynca,

OVIMIUMHKU TOMaMM3.
13-Mucon. Arap D={ze C:| z|>3} 6¥1ca, ywbdy

H 4
J Sin mdz

aD

HHTErpajiHu XMCOoOIaHr.

f(z) =sin z—i] ne6, cyHr (6) dopmynanan doitnananud To-

IMMaMH3:

[ f(2)dz = 2mi res £(2).

aD

OHiM flz) GYHKUMSHUHT yernpmacuuu (4) dopmysara kypa

xucobiaaiMmn3:

fes /(2) = lim 2(/ (=) - / () = lim zfsin 1 - sin %) =

2o 2

; I+-2 =i
=11m(2z003—2”'—-sm “'J=

sin=—-1—
= lim| cos 23+l . 2@ |22 | _ g1,
Z—30o 2(z+1) T(_z!+_t) 2(z+1)

Hemak,

| sin —z—] dz = 2mi cos 1.
aD i
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2" AHMK HHTerpanJapHu uyeripmanap €pia-
Muma xucobOnau '

AHMK MHTerpaalapHu XaM dermpmaniap epaamuaa XHMCco0-
Jai MyMKMH. byHaa aHMK MHTerpawiap KOMIUIEKC y3rapys-
YUK (QYHKUMSIHMHT KOHTYp OVHHYa OJIMHraH HWHTErpaiura
KeNTHPUIAHO TOMMIaaH.

2n
1) [R(cosx, sinx)dx KYpuHHMWIAATH MHTErpa-
0

JJTapHU Xxucobnmau.
Yoy

= ]RR(cos x, sinx)dx (7)
0

o H,
MHTerpan GepuiaraH 6yaMO, yHH xucobuain Tanab Z;n(gc:l(_
OyHaa R(cosx, sinx) — cosx Ba Sinx JJapHHHT pallMOH y
uuscu Ba y [0, 2n] na Y3JIyKCH3.
Diinep opMynacura Kypa

i =ix
. AR e -
SIin x = 3

ix , ,—ix
e
X = L ‘5 )

COS

OVnumnnu apTHGOpra onmb, CYHT
z—__-ei.\'
ned GenrvnallHu KMpHUTCaK, yHIA

xel0, 2n]={zeC: lz|= 1},

e Tt _l),
COSX:%(Z-I—-%), Smﬁ’z;‘(z z

g b
dx—fzdz

6Y116, Gepuiran (7) uHTerpan Kyiuiaruia

1zl=1

I= 2jr‘R(cos x, sinx)dx = $ R(z)dz
4]

OVnanu, 6ynna

R(z) =- =R(%(z+%),§'f—.(z—%))-

GE
iz
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14-mucon. Ywby

UHTErpajiHM XUCOOIaHTr.
By unTerpania e*=z GelrwnaliHd KupuTamus. YHaa

2r .Ldz 2

j dx _! § z 2 § dz
s cos x-2 (gt 2(z+ ) i et € 247+l

6ynanu. MHTEerpan ocTuaaru

f(2)=

4z+l

GYHKUIMSA YYyH Z, =2 + J3 ea L=2— J3 HyKTanap 1- tap-

TMOAM KyTO HyKTanmapu 6ynub, ynapaaH gz, =2 ] HYKTa

D={zeT:|z|<1} coxara TerHuuiy 6ynamu: z, =2 - S3eD.

Vuna KollMHMHT yerupMaiap XaKyuaaru TeopeMacmura acocan
§/(Ddz = § - = dz = 2mi Legf(z)

lzl=1 lzi=1 <

DyHKUMA YETUPMACHHU XMcobnaimMus:

res f(2) = lim(z - 2,)/(2) =
=7 -

= lim(z - ) 1 T R e [
M%) e o 3B
Hemaxk,
n
| O pals ol :2m-;(__1_)—_2_n_.
gcosx—z i !il 2—dz+l 4 i 243 NE}

15-Mmucon. Yoy
1 d
_-L5+3cosq: P
WHTErpaJIHU XUCOOJIaHT.

By MHTerpania €=z aiMaliTHpHLLIHKI 6aXapamMH3. Harkana
310

f ] do
_J;S+3COSlp '(z+‘) Lo 322 +10z+3

oynanu. MuTerpan octuaaru

f(2)=

372 +107+3

dyukimsiuuHr D={z € C: | z|<1} coxara TerHiuH ouTTa Z =

Maxcyc HyKTacH 6yiu6, y 1- TapTHOIn kyT6aaH ubopat. YHIA

= gz = Omit __.—1———
|-if(Z)dz i |j=] 372 +10z+3 z=-l 372 +102+3

Oynanu. PaBlaHkH,
1 = lim(z + 3)———1——— T

1
IeS ——— 1 8"
=1 322 +10z+3 ) 3(z+3)(z+3)
Hemak,
n
J’ S W,
oy 5+3cos@

16-Mmucon. Ywby

Tcos tpd(P
025

MHTErpajiHi XHMcoOJIaHT.
By unTerpania e?*=z ajim

pcl0, nl=>{zeC:1zIFl

AIITMPHILHHA GaxapcaK,

d(? = _‘Z.Tz_dz’
It IE
2 1+cos2¢ _ 1_+2_(z_+_z_)_,
Cos* Pp=—35 -
L
2 1-cos2¢@ _ 1 2(“2)
simn- ¢ = 2 2
oVmmo, a
1elf z+1 2
o +2[Z+z) 2y ik _(_Zj‘,_l_),__.
e gdp _ 1 § 1 _—f——dZ‘ 2 1 7 Pbrrl
0 2-sin’ ¢ 2 lzl=1 3 2_2@ %

TEHTJIMK YpHUHJIUOUD.

L
=] e T e e
"?{ § dz




HMHuTterpan octugaru

(ze1)?  _ (z+1)’
(2P +67+1) z[z-(-3+2ﬁ)][z—(—3—2ﬁ)]

bynxkuuauuar z,=0 Ba 31=_3+2‘E s z2=—3-2~.5 Maxcyc

HyKTanapu 6ynub, ynapnan z,=0 Ba z,=—3+2 V2 map {|z| <1}

coxara TerMuuid 6yiran Kyrb HyKranapaup.
Kowu Treopemacuun xyunab, TonaMHs:

TP () sl DO (z+1)° (z+1)? ”
et & Z+6z+1 s m|:1;c=:§ 2(z-g)(z-22) i 55;? Wz-7)(z-2)

2 2
e, (1 N W ) T P | (=3+242+1)°
ml:zllz s I -2 i -3+242 42

- 2m‘[1 _ T’FE]

jicos odp =?t(]—-—l—-)
o Z-sin’ @ V2 )

2) XocMac MHTerpajainapHu xucobyuaw.

Yerupmanap HazapuscupaH goiiganaHud xocMac WHTEr-
pajutapH4 XxaM xucobuialr MyMKHH, By KyiiMparu teopemara
acocaHraH.

4-teopema. fiz) dyuryua{ze C: Im z >0} coxanunz wex-
AU COHOazH MAXCYC HyKmaaapoar mawiapy Oapua HyKmaia-
puda 2o10mopg 6yaub, yrune wezapacuda yzaykcus 6yacun. Azap

lim [ f(2)dz=0 (y={|z|=r, 0 <argz<m} (®)
Tr

Hemak,

Gyaca, y x010a [ fi(x)dx axunsauyeuu 6yaud,

[ fdx=2mi S, resf(2) ©)

S Im >0 &=

oyaadu. v
By TeopeMazaru (8) 1wapTHMHI GaXXapWIMILIMHH Kypca-
THLIAA KyAuaard JieMManapiad doinajiaHunagm.
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I- semma (Xopdan semmacu).  Arap
lim 7 I}'El?xlf(ZN: 0 (10)
Oyca,
lim [ f(z2)dz=0 (1)
oo 1,
Oynamu.

2- nemma (Xopdan aemmacu). Arap

lim max [ f(z)|=0

roe 67,

(12)

6ynca, y xonna VA >0 yuyH
lim jf(z)e‘“dz =0 (13)
Y

F—yen
s

Oynanu. .
17-mucon. Yudy

R dx
i

XOCMAC WHTerpajiHil XHMCOONnaHT.

PaBuiankH, i
f(z)= By :
— ; Max JKTara, 3-
dyukums {ze C:Imz> 0} na sroHa 7= i Maxcyc HYK
TapTuGau Kyrora ara.
pz= o HyKTa f(2) QyHKIHA yuyH 6- T2pTH
HH cababnu r—eo 4

max| £ (D)~ %

ety r

Gu Ho Oyra-

(,Y___{ | Zl:r, O Sargzsn})

6yau6, |- nemmara Kypa
lim [/ (2)dz=0

r—yes

r

ur 6a
6yaamn. demak, f(2) (HyHKLMA 4‘- T;e?{pmaﬂ”
napuHu 6axxapap 9KaH. LTyHMHL Y1y

[ 2 =2mites f(2) = 2mi €3
(x*+1) E4cl

pua wapT-

1
g
2+

—o0

Oynaau.
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DHAU KEHMHIH TEHTTMKHUHT YHI TOMOHMIATH YerHpMaHH
XHCOOJaMU3;

1 . 1 d2 3 1
res———=lims| S5z -0 —F—F|=
=i (2241 752! [dz‘ ( ) (Z_‘;)}(ZH)J]

= 11im| —L ) =1lim 34 =2

2 il (z+i) 2wy 16

Hatuxana

OVIMILIMHU TOMaMM3.
18-Mmucon. Ywby

400

j(xzdfl)" (n — HaTtypan CoH)
0

WHTErPaJIHM XUCODJIaHT.
ABBajio OepWJIraH MHTErpaHU

KYpUHMILIIA €310 oJlaMu3.
OHIu

)= et

(241" (z+i)'(z=i)"

necak, 0y ¢yHkuust {ze C:Imz>0} ma z=i mMaxcyc HyK-
Tara, #- TapTUOIM KyTOra sra.
PagiuaHku,

lim r - max| f(2)|=0 (y={|z|=r, 0<argz<mn}).

F—oo

Vupaa 4- TeopemMara kypa
T' dx
=2mires f(z
i (x2+l)t? z:ff( )

oynaan.
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(1) dopmynanan ¢oiganaHub TOMaMH3:

= lim —L_ 4" | (z-i)" —} ]=
res f(2) = lim =20 - [(Z :

(z+)"(z-0)"
B T TR b N T L
{1 1:1_1;1‘1 dz"! [(z+f)"] @n-2)"! 2i
Hartuxana
T _dx 1 @n=3)t _ @n-)N
_L 2+ 21 57 Gra)!l = @n-2)N

6ynu6, GepuaraH MHTErpal y4yH
de  _ @n-ltx
‘!(xzfl)" T @n-4t2

OVAUIIMHM TOMaMH3.
DHAu

4oo
[e™ -R(x) dx
J pHH Kapaauk.

v Terpauia !
KYPUHUILLIATH XOCMac MHTETP wona YKopIan HeMMAcH

Arap lim max| R(z)|= 0 6yi1ca,y
r—oes ZEYF
ra kypa
lim | f (2dz=0

roe=
Tr

0ynanu, OyHna
f(z)=e™R(2)-

4- teopemara Kypa Gu3

Tem R(x) dx =2mi 2, {ge:gz[emR(Z)] (14)

= 1m 75 >0
TeHIJIHKHA XKOCHIT KMJiaMH3. By TeHIIHKIAH
- res|e
[ R(x)cos Axdx = —21 Im{hnzipu z=zk[

—o0
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xamjia

TR(x)sin Axdx = 2 Re{ oA res[e

Im z >0 =2k

—ra

thopMmynanap Kenud yMKamu.
19-Mmucon. Yuby

oo

J’ sin x dx

2 xP-2x42

WHTErpajHu XMcoOIaHr.
f(2) dyHkumna ned

= e*z
f@= 78— = ]

Hu onamu3. by ¢ynxkumsaHunr 2 ta: z=1+i Ba Z=1=i KyrH
HYKTallapH 6ynn6 ynapnaH z,=I+ie {Im z> 0} 6yﬂanu
R(2) = Tw, byHKUMS yUyH 7= 1a R (2) ~ ? GynraH-

JIMIUIAH 2- JIeMMa 1AapTUHUHT GaXkapuJIMIIHY TAbMHUHIAHAIM. }
YHuna (16) dopmynara kypa

“+oo
sin x =
_L x2-2x+2 & =25 Re[gfz? f(Z)]

oynanu.
(1) dopmynanan doitnanaHud r;_s f(2) HU xHUcobnaiiMu3s:

res f(z) = lim {lz (l+r)]|z = [z- (]+:)]}

=7 =+

f(|+f)

=it (sml—lcosl)

Jemak,

.[ Si;;z dx=2n Re[ (sinl — ICOSl)i| =ne'sinl.

20-Mucon. Yoy

oo

el

COs™ x i

J e —an
x°+1

MHTErpaJIHU XHCOoOaaHT.
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ABBaJIO Gepuiirad MHTErpaiHu

i cos xq — i T E+c052\j =l T _dx +_I_'m cos2x
_L .1'2+I ~2 L x2 1 gk J;OH-.\1 2_‘[0 x“+1

l\.r|:|

L T coﬂrdx
g, Mg

KYpuHULLIaa €3M0 oJlaMH3.
DHIU

.[ cos?.\ dx
1+x°

uHTerpaann (15) dopmynazaH doitnanannd XHUCOOIaiMH3:

S _eﬁ] = e’
1] = 2nlm[ 57

J coshd =__2n[m|:

_m\+]
Hemak,
= S
j cos® rdx__%_F;]!ng ._2(]+8 3)4

x>+l

—oa

21-mucon. Ywbdy

x2+l

oL .
J’xsmxdx
0

MHTErpajiHi XUCOOIaHT.

\ HyraHan-
MuTterpan octnaard QyHKUAA KyQT (yHKLHA )

raaH
mxsmx _ 1 [ xsinxgx
f dx =7 | x2+1
[} el
oynagu.
PapiuaHkH, . -

F(2) = 251 = @)
— ; 6§0, y KyTO HYK”

KTaCH 2 yH 2 na

byHKUMSAHMHT GUTTa Maxcyc HY
Tanup, z=ie{Imz>0}. R(z)= z2+1
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R(2)~% o6ynanu. bynap kapanaérraH WHTerpaiara HucbataH

(14) dopmynaHu Kymnnall MyMKMHJIWTMHM Kypcatanu. (16)

dopmynanas doiiganaHub TonaMmus:

oo

—o0

Jemak,

Jxxsmxdx 21:Re[res IH:I 2 Re

LYE]

=1

“+oo

=
({ xsmx =1

LNE]

MHUCOJI BA MACAIJIAJIAP

Kyiuaarn mHTerpayiapHu XucobaHr:

26. § _e'dz

e 20+2)

ss§

87. ¢ L dz.

lz-il=3 2-i?

2
89. &%dz; Y ={% +yT = 1} — 3JUIHIIC.

- 2z+3)7 7

90. §tgzdz.

91. (z+l)dz

i 4
1
-2d
(2 Z
92. § £
popeds £
¥ 2

93. § o8z

lZ=2 <

94. § —L-dz.

izfzifzz e“+1

95. § (2z- l)cos—dz.

lzl=2

96. § i'—dz
lzl=4
97. § L

a2 142 sinz

98. § z'sinldz

IZFl

99. 2z

Z
lz+l=4 € +3
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100.

101.

102.

103.

104.
105.
106.
107.
108.
115.

116.

117.

118.

119.

(%)

y

2
j_ d:. Y={%+T:1} — 3JUIMIIC.
2
f Aebde {24 2 =16} - aiinama,
22+2z-3°
Sin g 2 Il 3JUIATIC
_\-_“. ( = =X 4 L= _—
fmsa v= {54 s
inl
sinl
7> sinldz 109. § —
§. = A * L a@ ) @)
il
."L,:
Z'dz 110. =
§, Z+I)z-2) | 393 (z°+4)
512 iz
dz 1. [ (‘_7
fx 2z+2)(z+4) 1 ::i4 (z-n)’
i )
o z7dz
5§ _:;_ff,_l 12. j;] gin® z:c0s 2
24 113. §<tenzdz.
=2 Cls‘-l 2=
5,.3 sin ©tg
§ 2+ - 114. § _—-——{(‘:'3_: 1z.
LpE =3 &
C”Cd]z; Y {xl_'_y __2‘\}
i
etdz )
e 2+l
2 2 1;
§ Zd?_ Y={x3 +}:"=_)

|
§(z+l)e~'dz.

e
el

SiRIdT. = f_
'(,3_1).1 i e VR
L

&




120. § z-sin &gz
lzl=2 i
B I
Z'etdz
z+l

121.

i
o

122. § __sin zdz
3 s
et (@ =)=

123. §tgnzdz, n=1, 2, ...
124. § sinldz

125. §—<d .
G2 y={z-2=14}

126. § 2z

T
zi=1 2 +]

127. § _"—{‘-,—U—)d:

128. 5L § sin’® ldz,

i
3 |
129. f(l +Z+z° et + eil" + 0313 ydz

130, § .z

_sin z(I-cos 7)°
s SN (I-cos7)

181, | D={lz—l-ii<2},

.J)"‘i)"(:z:;‘

Sif2 [ 2 e f
182l Ak Dzixwy, <23}_

Solzaly

133. £ g T
0 ‘:-!"1(3'*1):(:_3)2’ D= {2 <‘d< 4}

134. [;5edn D=]> 4}

135. {Li—)dz; D= {I < 2}.

A L

Zsin?l

136. Jemesds D={1d<3}

3
137. Jju—dzf_I z D={ld< 2}

138. aIDSin z—ll-dz‘, D= {|z 1> l}.
afi
139, [e' %; D={|z—2l+|z+2]< 6}.

aD

140. nszcos—zi—]dz; D={2>2}
141. j-c%dz; D={z>1}

a0
Rez >0, Imz >0}

2. [-5—ds D={ld<l

ap<T !

143. J—Zfé—; D={7> 4}

ape* -1
2dz
144, [ 5% dz, D={ld<%-
ape* -1
145. D={Imz>0} sipuM TEKACTAKHHHT yerapacu OyHu4a
OJIMHTaH
sl ety
2ni ;{L(Z_i)z

THAATH ¢yHKUMSHAHT iy SpUM
HUHT J{UFUHAMCHTA TeHT 3KaH-
1 TOTIMHT.

Kuparu Teope-
acu OYHH-
MHTHII-

MHTerpan wry mHTerpan oc
TeKMCIMKIArH YerupMaiapy
JIMFMHM KYpcaTHHT Ba YHUHT KuiMaTHH

Kypcarma. KowmnHHHT yerupMaiap Xa

Macunu {Im z > 0, | z| < R} ApHM [OMpaHMHT 4erap
Ya OJIMHraH MHTErpaira KyuiaHr Ba keiinH R HH = T4
TUpUO JMMUTra YTHHT.
Kyitaars mucosuiapia yerapaiaH
pacu OYiiMya ONMHIraH HTerpauiapra
nap xakuaaru teopeMacuHu Kysiail M
XOCWJI KMJIMHT Ba yJapHH XM COOJIAHT:
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146. j-ze—id, D ={Rez>0}.
ap< ~

Mljmﬁi D={-Z<lmz< i)

3
148. I——e dz. D={-Z<argz<Z}.
(z-1 6 6
daDN\~
Kyitnparu Mucosuiapaary wHrterpamiapra KOuMHUHT ye-
rupMajiap Xakuiaaru TeopeMacHHM KyJulall MyMKWH 3Maciu-

TMHHU KypcaTHHr

149. [ = [e"dz; D={Imz> 0}
oD

150, I'= [S24dz D={Imz> 0}
ap' T

AHMK MHTErpajajlapHu derupmanap
gpnaMuaga xucobnau

_ by 6ynumaarn 6apya mucosiapaa aHWK MHTErpaijiapHH
xycobnaul Tanad KMJIMHraHaa, arap MHTerpaj XocMac Ba y30K-
JlaulyBuu ©yiica, y XoJda YHMHT 00l KMMMAaTHHM TOTIHLI TY-
LyHMIaau'.

Kyingaru Mucosulapaa MHTerpallapHyd XUcoOaHr.
2

In Tt
dx dx
151. ;':sin ;+2' 153. g%mcosx'
2r
152, [ —dt . 154. Itg(x+f)dx
i

b
U Aitaitnuk, flx) ¢yukuus |a, b|\{c} ma yanykcua 6ynub, jf(x)dx

a

MHTErpa y3okjaawcui, Y xoiaa

c+p

hm[ J rxydx + | f(x)fix]
auMmuTra flx) dyukuusg wewnmezpasunune Oow xuiimarmu ne atanamnd Ba y

b
V.p. [ f(x)dx xabu Genrmmanamu.
a

fx) “(i)YHKUHﬂHHHI' la, b] KecManmaru y3mnMil HyKTajapd cOHU Bup
HeyTa Oyiaranaa XaMm MHTerpajHMHI 6ol KUMMaTH Ly Kabu aHUKIaHaIH.
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(a>1)

a+COs X

155, |4
(1]

dx
156. _n13+l25in x°

2n

CO\ X
157. [ T3+12c0s

T

158._[ Los \ dx

0 1+sin?

159. Tctg(x —ia)dx, (a>0).

0

160. }e“‘c[g(_\' —ia)dx, (a>0).

i

6L [—%—. (@a>b>0).
* oy (a+bcosx)
n
162 i, (a>0, b> 0).
* oy la+bcos” x)*~
2n v , +| .
163, | —&— (a- KOMIUIEKC COH Ba 4 # +1)
2
* oy I-2acosx+a”
i a a#zl)

__cos’ 3xdx - KOMTJIEKC COH B
5 1=2acosx+a

164.

2n ( i |
165. [e“*Y cos(nx - gin x)dx (n—OyTyH COH)

[i]

| ] XaK it coH).
166. Jlg{.\' +ia)dx (a — XaKnKuy COE/
U]

2 ) A )
167. [ctg(x +a)dx (a - KoMTUIeKC COH Ba 03

0

]68 j 'Sinz_ii‘_'__T (a > ])

1=2acosx+a
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169 |‘ sin® xdx leg 21
tC1-2acosx+a”
f sin’ xdx
179. _r2—2cos_\'
2n o
171. £a+si\n X (a> l)'
172. ML — 6o KuitMar.
5 1=2sin® x
173. J +smx (<1 <a<1)- 6ow Kuiimar.

174.

175.

176.

177.

178.

179.

180.

" 2
J cos” xdx
0 l-asin® x

OD<a<l).

T

I ) "
cos xg’l (a >1)- 6o KuiiMar.

p l-asin®x

% 2

[—eos2x gy (-l<a<]l).

Ll-2acosx+a

} ~EBie_ iy (=lzag<l), n=0, 1, 2, ... .

ol acos xta?

frosinme sdx (-l<a<l), n=1, 2,

‘; i-Zasin x+a?

j(“zcm) cosnxdx n=0,1,2, ...
5+4 cosx

J(smazsalalemdx (0<a<g) n=1,2,

Kyitnaaru mucosinapaa derapacu 4Yekcu3 OViraH WHTe-

182.

rpajulapHU XHCOOJIAHT:

181.

+oo +eo 2
g v 183.[[;)dx.
L (,\ +1)(x? +4) o\ ¥ +1

e dx 184 B x2dx

I (Fe2xa)t ] _Im (2 +1)(x?+9)”
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185.

186.

187.

188.

193.

194,

195,

196.

197,

198,

199,

200,

201.

+oo -
J’ X°—x+2

Iice. 108249

+oo

dx
_'L 2 _ix-2"

J‘ X “dx

xtal

oo

I x:+l s

x7+1
oo

+oa

J’ d\

s (\ +at )(r +b2 )
T“ (’d\

4
+o0

[

D e e 20
o (x"=2ix-1-a”)

+oo

+oo 2
189. '[ xl+6x2+25

te? rzd\‘
190. [ = 5ise

+o0
xdx

(.\'2+4x+ll‘l)2 i

191.

(@>0).

192. I
0

(A +a )"

(>0, 6>0).

(a>0).

(a>0).

[ xtdx (@>0, 6>0).

0 (aﬂ'?x2 o

+oa

J

+oo

J dx

0 (x*=2iox—o T

dx =
Oty bty

(@>0, b>0)

(o >0, g >0), n=142,0- %

j ds (41— HaTypas CoH).

0 L2
+oo

J' dx

8 (a+bx? )

oo

z ]+_Y2"

(@>0, 6>0), n=il, 2.0
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n O L TR
__sin“xdx__ (-l<a<l).

169. |

“ |-2acosx+a”

170. ¢ sin® xdx

2-2cosx
-R

e

171 —dr = (g5 1)

+ Ja+sinx
0

172. [ Losixdx  _ Gour KuitMar.
0 I-2sin® x

5

173. ) —d_ (-l<ax< 1) - Gour KuitMar.

174 f _cos? x({x 0<a<l).

p l—asin®x

n .
J’ cos® xdx (a > 1)— Gour KuiMar.
I-asin® x

175.

0
= 2
'[_—%_L‘f_ﬁ‘dx =1 2a< 1y
|-2a cos x+a*

-n

176.

177 ’}:.-m‘l‘l‘i*‘i-—j—dx (~<l<a<l), n=0,1,2, ...

* 2 1-Qacosxta®

178 fosianx __gx (-l<a< D, n=1, 2,

* < ¥-2asinxta®

179. I‘-'%fffj;‘\?n cosmxdx n=0,1,2, ...

180. T(“—“‘i{:‘:—os—l—"-)e‘”dx (0 <ac< _ZJL) B ) et

sin x—sin a

Kyitaary mucojuiapia 4yerapacu 4eKcu3 OynraH HMHTe-

rpaUlapHU XUCOODJIAHT:

+oo +oco 2
I G e 183. [ x ]dx.
15 _{q (x* +1)(x* +4) ({ x2+1
182. T d 184 T x2dx
: J (x*+2x+2) o (2 +1)(x?+9)
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186.

187.

188.

193,

194,

195,

196.

197,

198.

199,

200.

201.

—oo

‘ ,FJ;.) @ iz_*dx.

S oxte10x? 49

+oo

J' dx

2 _ -
X“=2ix-2

o0

ey

bz o [0% 49

[ *tldx.
x"+1

too
I X +Ii\.’.

xC+1
g

+oo

J o dx

(X +a®)(x7+b7)

—oo

+oa

J

()

xldx
(x*+a*y?

+oo

J : dx

(.\2—21'_1‘—I—(12)J

—oa

+oo 4
j xdx
0 (*:r+.'.’J_\:2 )4

400

J__ dx

2 ~|-a2)(__\'2+b2-)2

—o0a

+o0

J 2 . d\ 2 2
_, (xT-2iox-o -B-)

400

= 2
189, | —xldx
_J.m xt+6x2+25
+co

190. [ —xdx

(x? +4ix-5)*"

—o0

ol i
191 | (x +dx+13)%

—oo

E aad

192. | L% (a>0).

o (X" +a’)

(@>0, b>0).

(a > 0).

(@a>0, 6>0).

(a>0, b>0).

(>0, B>0), n=1, D AR

J d.\'zn (n =1 — Hatypan COH).

o 1+x

+oo

J‘ dx
(a+bx?)"

—oo

(a>0, b>0), n=1, 2, ... -

+oo
_[ x'dx  (p22 — HaTypal COH).

0 1+x%"
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* %k Xk

ns] ix

202, [ Sy 205.
too X

203, [ & 206.
g X° -2ix-2
+o0 .

204, [ o 207.

St (x2 +4ix—5)°

Kyitmaary wHrerpasiapau KopaaH jeMmanapuaaH doit-

nastavmnO xpcobaaur:

b X
.[ (x=3)e i

_m_\‘z—6x+109

-3 |'.~c

I (\+I)e

X —7X+D

—cn

“+o00

e-l’\'
2 x

i (o +4L\'—?}T

T s vy e (\ -!)\)smx
208. j ,.\;C().\Ad.\ _ 213.
el x“=2x+10 U +10x%+9
il sin xdx e (2\‘3‘11')'1'11\'
209. [ -sinxdc 214, | SLEUSRE gy
X =2x+10 B +13x°+30
i eiecdi *° (x-1)cos 2x
210, | sinxdr 215, | L DEs et
e +4x+20 £ A =4x+5
(u—l)sm?\ oy \sm\
21 | dx. 216. [ —ESinx_ gy,
S 240x42 s 2,2x+10
toa +os
22, [ —Lsinx gy 217, | OS5 gy
_‘L xesatig _J; x1-2x+10
oo
218. |54 dx (a>0).
DX+ a’
“Foo

219. j&;%dx (a>0, b>0).
(et

piek

+oo

220. [X80X gy (a>0).
nxo+a

oo

221. i’ xsiix gy (g 0).

y {XFEEAR)S
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400

222, [asinax gy (g>0, b>0).
g XT+b°

oo
COS X 5
223. (J]~—-—(I3+“2)] dx (a>0).

4o0

224. J cos \d\

0 (\ +a” )(1 24b%)

(a>0, b>0).

225, I —Losax_ gy (a > 0).
p XX+l

o T HHI
Kyitnnaru nurerpaniapHuHr 601 KuitMaraapuHu 01

gl o
26. [ <—gx (a>0).

too
27, | Fdx (a<0).

-0

+oo

228. J _XCOSX  fy

2 —-5x+6

229, +f° sinxdx
= (x2+4)(x-1)

230. Tu cloq X Ay,
't
+oo
231. dx a>0, —e<t<):
L _'L (x*+a*)(x~1) (
+oa .
232, [l=2—gx (a>0)
X
too
233, [ =2 g0 (< 0).
x
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+oo

234, [ Z (>0).

+oo
235, |2 (1<0).

Kyituparu yHTerpauiapHu XMcobaHr:
400

sin x dx
= @

ey,

236.

T e

237. [$1%%dx (o> 0).

)

+oo
238. S”“de (o < 0).
0
e 2
239. | X iﬁnﬂxax (a>0, b>0).
0
+oo
240. j (3"2‘“; de (a=90, bh=10).
0
400
smax
241. g ok dx (a>0, b>0).
+o0
242. j]cosaxdx (a>0)
0 X
400
243, | cos2ax=cosdbx jx (a>0, b>0).
0 X
S0
Sin- X
244!) =
Kypcarma. 14]1-4u3mana KypcaTunraHl" 1R, —p]

Uy, Ulp, RIUy, xoHTYp OyiiMua OJIMHIaH ylIdy

§ eth

rpR

uHTerpanaas ¢hoijaJaHuHI.
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sp g
245. i A0 dx

Kypcarma. 141-un3-
Mana kypcatiirad I') i

—plUy,Ulp, R] UYR o

KOHTYp OVyiiMuya OJIMHIaH
oy

141-uu3ama

WHTerpasaaH ¢goiganaHuHr.

-Em‘;in"l d
246. | 0% dx .
[ 5

247. ]‘ _sinfax_ gy (a>0, b>0)

)x(\f+b)

Foo ) ( 0)
X-=Sn x‘) (Ix a> :
248. 1_\:3(,1'2 +a)

o0
= [sin 2dx PpeHenb MH-
(1]

+oo 3
249. Yuioy /, = jcosx dx Ba [

TerpaiapMHy XMcoOIaHT. o
[;( yp ga tma. 142-un3mana KypcaTHIraH Yy KOHTY

ua oMHraH yuoy

p 6YiH-

47,
§€1~ d’z
rR
0
MHTerpaynaH GoiigaiaHuHr. s S
K.ylzlmilam d:/mconnap,aa x>0 ﬁynra}:i%iﬁx"am
Xucobiab, Gepuirat yHTerpaUiapHi X

250. Tx”" cosaxdg @= O HR 1).
0
T i 1 —lisis 1).
251. [x*'sinaxdx (a>~%
0
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LY
z
0 R X
142-yy3ma. 143-yu3ma.

Kypcarma. 250 Ba 251-muconnapuu euniuna 143- yus-
Maza KypcaTuiraH I"p. x KOHTYp O¥iiuua onuHran yiuGy

§z"'e™=dz
l‘[,.,'(
MHTerpanaaH goiaaiasuur.

+o0
252. [cosx’dx (p>1).
1]
+oo
253. [sinx’dx (p|>1).
0

+oco
ko |
254. !S”‘x—,’,‘dx (p>1).

3-§. AprymenTt npunmunm. Pyme Teopemacwu

Dapa3 KUNaiIMK, KOMIIEKC TEKMCIIMKIA OUpop y conma
€MUK 3IPH YM3MK Xamua %, (Z,eY) HyKra Gepunran OyicHH:

Y< C, z,e C. By arpu YM3UKIA

¢ (R)=arg (z—z) (ze )

byHKUMSIHM KapainuK.
Onatna, ¢ (7) = arg (z — z,) bynkuus OXMPry xamaa 6oui-

JIAHFUY HyKTanapuaard KuiMariapu aWMpPMacUHUHT 27 ra

HUCOATH Y YU3UKHUMHT %, HYKTara HUCOAaTaH WHAEKCH Neiiu-
Jlav Ba y
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md:“y
Kabu Oenrunananmy.
by ind_y con Gowmn g, HYKTala OXMpHM Z HyKraja (z e v)
~0
Oyaram 7z -z BEKTOPHMHI Z, HYKTa atpoduaaru Tyamg

AIaHULLTAP COHUHM uonanaiian. Arap BEKTOPHUHT ifyHa-
Jnu mycbat G¥aca, ind_y> 0, manduii 6yica, ind_y<0
OVamm. e b

Kyitnaaru

a) z=atpe', 0<t<2n, |a <p

D) 2= atpel 0<t20n. |al >p>0
€MUK YM3UKJIAPHUHT Z, =0 nykrara nucbataH MHIEKCHHM
XHcobnaur.

PaBiiankn,

I=atpe” 0<t<on

MapKasu @ HyKraga, paauycH p ra TeHr OyiraH ajinaHaHu
Hdonanaitmm. Jemax,

y={:eC:|z-af = p}

a) By xonna |al < p OVaranum cababim z,=0 Hykra y aitna-
Ha GunaH yerapanaHran JOMpaHUHT HYMAa étaaun. 144-g yus-
Ma. 7 ysrapyBum 0 nan 2
raua ysrapranja z -z, =73 ¢4
BeKTOp 0 HyKTa arpocduma
IVIMK OMp Mapra aitnada-
am. Jdemak, ind, y=1;

0) By xounna |a|>p
Oyaranauru cababin z,=0 e '\o\_/ - Tk
HYKTa Y aitlaHa 6uman ue- @ ¥
rapalaHran AOMPaHWHT Tall-

Kapucuaa €ranu 144-6. t
yarapyesun 0 nan 2w raua ¢
yarapraHna z -z, = 7 Bek-

rop 0 nykra arpodinu 61 p
MapTa Xam TYJIMK aitiasma-
ranmry cadabin ind, y=0
OViranm. TG =
ARTAINIMK, KOMIUIEKC 8)
TeKucankaa 6upop D coxa
Oepwiiran 6yncun: D C

144-y3ma

(o8]
]



Arap D coxana f (z) ronomopd bynxums KyréaaH Gowka
Maxcyc HyKrara sra Gyimaca, f(z) dynxuus D na mepomopgh
dyuxyua neiinnanu.

5-teopema (apeymenm npunuyunu). Papas Kuaaiiauk,
f(z) dynxyua wezapacu 6yaaxau — cuiru uusuxdan ubopam
Oynzan wezapasanzan D coxanunz (D c C) énuru D da Mepo-
mop@h 6yaub, oD doa ynxyuanunz noarapu xam, Kymbaapu xam
émmacun.

Azap N ea P aap moc pasuwida f (z) pynxyusnunz D coxadazu
Hoanapu ea Kymbaapununz ymymui conu 6yaca (xap 6up noas
6a kymb neua Kappaau 6yaca, wynua mapma xucobaanadu), y
xoa0a

(17)

-P=_L [[®
NP I 0%

b6yaaou.
IOxopunaru (17) TeHrTMKHU

) N— B=ind, ab* (18)
KYPMHHMLLIA XaM E3MLI MyMKHH, 6yHaa oD* = £(aD).
6-teopema (Pywe teopemachu). Dapas xuraiisuk, f(z)
6a g (z) Qynxuusaap D coxanunz énuru D da 2010mope 6yaub,
uxmuépuii z € oD yyyn
17(2) 1> g(2) (19)

menzcusauk 6axcapuacun. Y xoaoa f(z) ea f (z) + g (z) dynx-
uusrapuunz D coxadazu nosrapu conu 6up-6upuza menz 6yaa-
ou.

22-mucon. Xap KaHaait n-ngapaxanm

Pn (Z) T Oz n+a[zn~l+azzﬂ—2+- =3 + an__]Z‘l"a”

(a20, n 2 1) KyNxan n Ta WIAKM3ra 3ra SKAHIUCHHHE HCGOT-
JIAHT.
Arap

f(D=a,z,
g@=az='+tazt¥ ), ta zta
Necak, yHaa
B =J @+ gi2)
Oynamu.
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PapuiaHku,

gz
lim%5y =0.

YHaa wyHnaii R > 0 con Tomwianuky, v ze{ze C|lz|>
R} yuyn
&(2)
[53 <1 (20)
Oynanu.
Arap D={ze C|z| <R}, aD={ze C|z|=R} neituca, yHIA
(20) myHocabatra kypa 2D aa

lF@1>1g @]

TeHrcu3nuK Gaxapunanu. Pyure teopemacura 6uHOaH,

f@Q=az @+ f@ =P

byHkumsnapuunr D coxamaru HOJUIADHHHHT COHH OHUp-6u-
PHUra TeHr 6ynaou.

PaBiianku, z=0 nykra f(z) OYHKUMSHMHT » Kappai
Hosnu. BunoGapun, P () xkynxaguuur D coxamaru HOJUIapH -
HHHT COHM XaM & ra TeHr 6yiaanu.

1na (20) Tenrcusnuknan doinanaHub, v z e {ze Clz| = R}
Ha P (z)=0 6ynuimau Tonamus. Jlemax, P () KynxagHUHT
Gapua Hommapu n Ta 6yaamu.

23-Mucon. AiTaitiuk, £(z) dyHxums D COXaHMHT Emu-
Fi D na mepomopd 6Ynu6, D ma yanykcus 6ymcuH. Arap
vV ze€ dD yuyn Imf(z) # 0 6ynca, f(z) GyHKUMSAHUHT D coxa-
Aary HO/MMAapH Ba KyTOJapu COHM GUp-OMpHUra TeHT OVIMILH-
HU ncOoTnaHr.

f(2) dyHkumsHuHT D coxamaru HOJUIADUHUHT YMYMHH
CoHM N, KYTONAapUHUHT YMYMHi COHM P O0yncuH. Macana-
HUHT WapTuaaH f (7) GyHKUMsHUHT D 1a HoNapy XaM, KyT6

HyKTalapu XaM OYIMAacIWIMHH TOMaMM3. APIYMEHT IpPWH-
UMnuMra Kypa

N—P=ind 3 D* (21)
OYnamu, 6ynna o.D* = f(0.D)

Mlaprra kypa v z€dD yuyn Imf(z) 20. Bunobapus, oD*

Tymnam €ku {ze C: Imw> 0}, ékn {ze C. Imw <0} sspum Te-
Kucaukna €ranu (w=£(z) ). PaBuwanxu, 6y xomnapaa w=f(z)

333



HyKTa 0 D* yerapa 6yitnab xapakarianranaa w = f(z) BeKTop

w = 0 HyKTaHMHT aTpoduaa 6GMpoOp MapTa xam TYJIUK aiiaHa
olMaion. Jlemak,

ind@D*=0 (22)
oynanu. (21) Ba (22) myHocabaTiapiaH
N=P

OVIIMILK KEMUD YHMKAIHU.
24-Mmucon. Yoy

e+22—1=0

tedrnama D={ze C: |z] < 1} coxana Heura uinausra sra 6y-
naau?
ABBaJIO

flay=22 g(@=e—1
ned onamui. YHna Oepuiral TeHriaMa Kyiumaaru
- Jj@ ez @)=0

KYPUHULIHK OJIAIW.
Cyur v ze {ze C: | z] =1} yuyn |g(z) | Hu GaxonaitmMus:

=|/f(2)]

g()|=les-1|s L+ L+..<2=222

Pyuie Teopemacura kypa
' ko)== 2% =00,
flz)+gla) = e*—=1+27%=
teHmaMaidapiuur D= {ze C: |z| < 1} coxamarw uajn3znapu
coHu TeHr 6ynanu. PaBmanku, f(z) = 272=0 TeHrnamMa WKKu-
Ta wiansra sra. buHobapux, Gepuaran

edi=1+22=0

TEHriaamMa Dil‘c\ MKKHWTA UWJIAWU3ra ara Gyﬂﬂﬂlfi.
25-Mucon. Ywby ‘

z+A—e=0 (A> 1) (23)
TeHraMaHuHr {ze C: Rez <0} sipuM TeKHCIKWKIA SITOHA W/-
ausra (XakuMKui winuara) ara 6yaMiunan ucbornanr.
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ABBaj10 KyHuaard oeirunaiiiapHi KHIaMH13:

¥x={ze C: |z| =R, Rez<0}
I={z=iy.:— R<y<R}

CyHr yu6y
Fo=aul

€MUK YH3MKHU OJIAMM3.
Arap

SR =2t g@) = —&
Aeruica, yuaa Gepwirad TeHrjama ywoy
f(@Q+g@=0
KYPUHULIHHW ONaIu.

PaBuianku,
vzelyayn | f@] = [+ ip| = a2 +37 20 >1,
le@ | =1—el=1;
YV ZeY, Y4yH, R> A+ 1 6ynranna
f@ |l =1z+alzlzl -A=RA>1,

g = lexs] =i

Oynanu. Pywe teopemacura kypa I, EnuK Yn3MK OMNaH yera-
pajiaHraH coxajia (S\puM JOUMpPAHUHT UYKIA)

f(@=z+r=0,
fD+eg@=z+A—e=0

TEHIJIAMAHWHT WIIU3J1Iapy COHM TeHT Oynanu. Jlemak, Gepui-
raH teHmama {ze C: Rez <0} ApuM TeKMCIHKIOA SIrOHA WJI-
M3ra ara. OHOU Oy WINM3HUHT XaKMKUI SKaHIUTMHHU Kypca-
TamMu3. ByHHHT yuyH

x+tA—e*=0

TeHM1aMa (— o, () opanuKaa WIaM3ra 3rajiirdHA KYpCaTHLI
Kudost. ¢ (x) = x + A — e* 1eb Genrwiacak, Oy hyHKUMs (— o=, 0)
OpaIMKIA Y3IIYKCU3 Ba YCTKH HyKTalapaa TypJd HUILOPAIN KMH-
MaiapHu Kabyn Kwiami: @ (0) =4 — 1>0 Ba@ (— =) = — 0. [le-
Mak, @ (x) =0 teHm1aMa (— e, 0) opanukaa WiaU3ra sra.
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26-Mucon. Pyie TeopemacumaH GoitnanaHub, Kyiu-
naru T'ypeuu TeopeMacunu uc6omianr. D coxama ronoMopd
oyiran {F (z)} dyHKUMsUIap KeTMa-KeTIUrH bepuiran 6yuo,
Oy keTMa-keTIMK w1y coxazma F(z) dyHKUMSra TEKMC SKHH-
JALICHH. AiTainuk, I'yusuk, D coxana yau yerapajaHraH coxa
6unaH Gupra TYIMK ETYBUM ENMUK TYFPHIAHYBYM XKopnan yu-
3urn 6YM0, v ze I'yuyH F(z) #0 wapr 6axapwicus. Y xo/aa

LyHAAH HaTypau n, =n, (I") COH TOMUNAAMKHU, UXTHEPHIL n > n,
yuyH bapua F_(z) Ba ?’ (2) dynxumsitap I 6unaH yerapaiaH-
raH COXaHWHT MYK/A OMp XMJI COHIOArd HoJulapra ara Gyiagu.

F(z) dynkuma I na ysnykeus Ba v ze I yuyn F(z) #0

OyraHm yyyH
mrfIF(z)] =m>0

Oynagu. I'ma F _(z)=F(z) 6ynranaury ca6abiau yHaaM
n,= n, (I) Tonunaguku, ynz2n, Ba ze I nap yuyH

|F\(@ - o)) < 2

TEHICU3IMK Gakapuiauu. a2 n, 1ap y4yH
F ()= F(2)+[F (—F(2)]

neb €3za onamms. Arap f(z)= F(z) Ba g(z) = F () — F(2)
ne6 Genrunacak, 6y dyHkumsnap I’ Yu3uk 6unaH yerapajnaH-
TaH COXAHMHT €nuFuaa ronomopd 6ymub, v ze I yuyH

|22 m>2>|g2)

Oynamu. ¥ xonman > n, nap yuyH Pyuie teopemacuuu Kynna6,
I'au3uK 6UJIaH yerapalaHrad COXaHUHT uuuaa F () Ba F, (2)=
=f(2) + g (z) byHKUMsITApHUHT HOJUTAaPU COHH TEHIJIMTMUHH
TOMaMu3.

27- Mmucon. Arap p< % Oynca, etapauua katra 6yiraH

Gapya n jlap yuyyH

F(2)=1- %+...+(—l).” (i:!

Kynxamiap émuk { | z| < p} moupana Hosra 3ra G6YIMacIUruHU
UcOOTNaHT.
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Y6y
2n
(I
(2n)!

F(z)=cos z= 3 (-1)"

n=()

byHKkuMsHM onamus. Mabiymku, 6y karop C aa sKMHIAILNG,
YHIAru uxTHEpuil €nuK nomnpana, XYCycaH, {|z| <p} [P<%~]

Aoupana rekuc siknunawam: { | z| < plma F()=F(z). {|zl< p}
aa F(z)=cos z# 0 6ynranu yuyn, T'ypBuL Teopemacura kipa,

WYHAQ 1y = 1) (p) MaBXYAKH, Vi 2 n, Ba [2|SP<Z nap yuyn

Fu(z)#0
OVianu.
MUCOJT BA MACAJIAJIAP

Kyitnnaru napamerpuk TeHIrnamanap €pnammuna 6epuaran
M3HKNApHUHT =0 HykTara HucbataH MUIEKCHHHM XUCOG-
JIaHT.

255:z=ped, O5t<2n, p>0.

256. z=~cost+isint, 0<¢<2n,

1
2
257.z=2cosr—isint, 0<t<6n.
258. z=1+ijsin?t, 0<t<2n.
259. f(2) dyukumst D coXxaHuHTr énurM D na mepoMopd
0yaub, aD na yanykeus 6yacun. Arap v zedD yuyn

Ref(2)=0

Oynca, vy xonna f(z) dyHkumsiauur D coxajgaru HOJIIapyu Ba

KyTOnapu conu Oup-OMpUra TeHr GVAMILMHN UCGOTIAHT.
260. f(2), F(2) nap D coxauuur énury D na ronomopd

. " - Wz | s =
OVnud, v zedD yuyn Im 7’_:7 # 0 6yincun (Gy epaa 2 yerapa-

aHraH coxa). Y xonna F(z) Ba F(z)+ /(z) dynkumsnapu-
HUHT ) coxaaaru HOJUIADMHUHT COHM Gup-6GHpura TeHT 2KaH-
AUTMHHK 1HCOOTAAHT,

Kyitvaaru tenramanapauur D coxanaru WINM3JIapH COHU-
HH TOIWHT;

261.z4—3z+1=0; D={|z]| <1}.
262. 2z — 5z+ 2= 0; D={|z] <1}.
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263.2 —77—32+1=0;

h
&

D <

264. 7' —32—1=0; D={1< | z| < 2}
265. ¢ — 27 =1; D= {|z]<1}.
266. 0,9¢++1=2z7 D={|z| <1, Rez>0}.
267.1+2z—25=0; D={|z|<1, Rez>0}.
268. 7 — 57 + 22— 2 =0; D={|z|<1)}.
269.2 — 472+ 2 —1=0; D={|z| <1}
270. 2 — 12z+2=0; D={|z]| <2},
271.2 — 97+ 1=0; D={|z| <2}
272. 22— 6z+ 10 =0; D={lz| > 1}
273.2+ 2 —4z+1=0; D={1<|z| <2}
274. 2 — 22+ 22 —8z—2=0; D={|z| <1}
275.28 —2+32—z+8=0; D={|g| <1}
276.7 — 52+ 22 —2=0; D={lz| <1}.

<1} énuk noupana roJyo-

277. Arap T (2) bynxuus {|z|
o2 | <1 6ynca,

"= ¢ (z) (n — HaTypan COH)

tenrnama {|z| < 1} OMpJIMK IoMpana HeyTa WiaM3ra sra?
278. ®apa3 Kwiainuk, Yy < C KOHTYPHHMHT 6apya HyKTajla-
puna

laz| > la,+az+..+a  #'+a, 7+ .. +azl

mopd 6ynuo,

TEHICHU3NIUK bGaxapuncuH. Arap z= 0 HyKra y KOHTYp GMJaH
yerapajlaHraH COXaHMHI MuMa €rca,

a0+a[z+...+anz”

KyMXan 1y KOHTYPHUHT MYWAA K Ta Wiau3ra sra, arap z= 0
HYKTa Y KOHTYp OuJlaH 4yerapajaHrad COXaHWHI MuMa 6TMa-
ca, y XoJu1a My KYNXaIHWHT KOHTYPHUHT HuKaa GMpopTa Xam
WJIOM3ra ara 3MacJUruHu UcOOT/Iaur.

279. 7# — 5z+ 1=0 TeHrnama

a) {lz| <1} nowpana,

6) {1< |z| <z} xankanma
HeuyTa Maamuara sra?

280. 7" — 8z + 10 = 0 TeHrNIaMAHUHT

a) {|z| <1} noupana,

6) {1< |z| < 3} xankana
HeyTa MJIIu3u Eragu? '

281. Arap |o, | > lo, | + lo,| + 1 wapr Gaxapunca,
tod+oz+to, =0 (n — HaTypan COH) TeHIJIAMAHMHT
HeuTa WIIH3H {Iz < 1} mowpana €THIIMHYA aHUKJIAHT.

338

r—————

282. ¢t — 477+ 1 = 0 (n — HaTypaJl COH) TeHIama { |z| <1}
A0upana Heyra wiaMsra sra?
R
- e \7 r
283. Arap |a|> =T Gyica,
e’ = agz" (n — HaTypajl COH)

TCHITama {Iz| < R} nowpana Heura wiaausra ara?
284. {Rez > 0} VHI SpuM TEKHCIUKIA

zZ=A—es(A>1)

TCHrnama siroHa (v xaMm Oyiica XakMKWIi) MJIM3ra 3ra 3KaH-
JIMTHHK neboTnaHr. ‘
285. MxTuépuii KOMIUIEKC @ COHM yuyH # = 2 6yaraHaa

I1+z+az=0

TeHTIaMa {Iz| < 2} noupana xeu 6Vamarania OMTTa MAAM3TA
oTa OVnMuHY UcOOTIAHT.
286. {IZ‘ < 1} noupana

=1 (@A>1)

TCHrnamMaHuHr AroHa (v xaM OVnica Xaxuiuil) mnausm etu-
WKHHKU uchoTnaHr,
287. {Rez >0} spuM TeKUCIUKAA

ai? —zt+b=e W z+t2) (a> 0; b> 2)
TeHINTamMa euuMra 9ra 3MacIUriHH HCOOTNAHT.
288. f(z) dynkuus {lz] <1} lovpaia ronomopd OVnca,

Kyiiyugary TacakHE ucOomIanr:
WwyHnai p > 0 COH TONWIAANKK, Y WE { Ll <p} yuyH

g=wliz)
TeHrnama {|z| < 1} aonpa,tia I Ta wnam3ra sra G6ynanu.
289. Arap f(z) e0{lz| <1} 6ynu6, £(0) =0 6ynca, Kyitu-
Aaruum ucboTnar:
Ip > 0 con TOMMAAMMKH,

v we{0<|w| <p} yuyn
"=wf(2)
TeHrnama {|z| < 1} noupana m ta OUp-OMpHUIaH hapKiy Wi-
Anara sra 6¥nanu.

290. zsin z= 1 TeHrlaMa (pakaT XaKkUKHil WIAK3Napra ara
OVnumnmn ucbornanr.
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K¥pcaTtma. Bepuwirat TeHIJIaMaHUHT [— (" s %)H, (H g %)ﬂ]

KecManaru XakMuKui MIIM3IapUHUHT COHUHU aHllKJlaﬁ, YHH

L1y TeHIJIAMAHMHT {|.:| < (}1 + %)n} jfoupazary 6apya WyMiapy-

HWHT COHM OMIAH COMULITHPHHT.

291. tgz =z Tenriama hakaTt XaKMKUit niausiapra sra 6yam-
LUIMHHA MUCOOTIIAHT.

292. Uxtuépuii R> 0 couu yuyH oupop #n, =i, (R) HO-
mepaaH dowwtad Gapua a = a, 1ap yuyH

2

P,,(,:):1+~]Z-,+£2!—+...+

n

n

KVIXaLTAapHUHT { | zl < R} énuk moupama HoOJra 3ra amaclin-
rMHU UCOOTIAHT.

293.p > 0 coum Xap KaHjal KMYUK KWINO OJIMHraHuia
XaM, eTapjudya KaTrra i jap y4yH

Loy TR R el
Fi@=l+2+ S T

(yHKUMSIHUHT Dapua HoJulapu {lzl < p} aoupaga ETHMIIMHH
UCOOTIAHT.
294. Arap 0 <p <1 Gynca, etapauya KaTTa # jap y4yH

£ ()= 1+ 2z 3gbuap

KYNXaaHUHT {[z| < p} aoupajaa WIgM3ra 3ra 3MacjuruHu Uc-
OOoTaaHT.

295, C na ronomopd Oyira f(z) GyHKLUS KOMIUIEKC Te-
kucauk C HUHT UXTUEPUH YEKJIM KUCMMWIA TEKHMC SIKUHJIA-
wyBuu { P (2)} Kynxaanap KeTMa-KEeTIMTUHUHT JIMMUTH OYJICHH.
Arap Gapua P (z) kynxamiap gakaT XakMKHi Wiausnapra ara
Oyica, v xonga fz) yHKUMA Ba YHMHI Oapya XocujiajapH
xaMm (akaT XakuKMH wigusra ara OYIMIUMHKA UCOOT/IAHT.

296. Arap g UXTHEPHIT XaKMKHMH coH Oynca, y xonaa

M) =g+

(hyHKUMSHUHT Oapya xocuianapu dakaT XakMKHil uiausra sra
OVIMIIMHU MCOOT/IAHT.
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297. fiz) dyrkuns D < C cOXaHMHT émiF D Jia Mepo-
Mopd 6¥auG, dD na y3nykcus 6ViacuH. Arap v ze€dD yuyH

Vita1ka!

lWapT Gaxapuica, y Xxoana f{z) = 1 TenraramanuHr D coxanarm
Winmsznapu coHu f{z) GYHKUMSIHHHT LWy COXaZarn HoJuiapu
COHMra TeHr KaHJIMIMHKU ucboTiaur.

298. f(z) dynkuna Dc C coxaHuur €énMru D jla Mepo-

Mopdy 616, 0D na yanykeus 6ViacuH. Arap v ze€dD yuyH

lr(l <1

lWapT 6axkapuiica, y xoina f(z) = 1 reHrnaMaduHr D coxaaaru
Hiausnapy coH f(Z) GYHKUMSHUHT WY COXaAark HOJMAapHu
COHMra TeHr KaHJIUTMHKH UcOOTIaHT.

299, 20+ F + 67+ 52+ 82+ 47+ 1 KYnIXaIHMHT YHT SIpUM
TEKMCAMKIATH WJIIM3Aapy COHMHM TOITHHT.

300. 7+ 272+ 32+ z+2=0 TeHrnaMaHWHT

a) VHT SpuUM TEKMCJIWKIATH,

0) OMPUHYM KBAApPAHTIAIW MIAM3JIAPU COHMHM TOIMHI.

301. 27 — 377+ 322 — z+ 1 =0 TeHrnama xap OMp KBal-
PaHTna HeuTagaH uiau3ra sra?

302. A+ 2 +472+ 27+ 3=0 TenrnaMaHUHT WIAK3IapH
Kailcu kBaapaHTtiapaa éranu?
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UITOBA

I. Kacp-uuzuxiu Gyuxuus

1) Anrapmonux uucbar.
iy w2 € G
HyKTaJlapHu MOC paBHlilna WI. H.’:. W, '€ Ch HYKTAAapra akCaanTHpy i Kacp-
UHIMKIW (PYHKUHS yiuby

W—w Wi-w, I [-H
<

WMy, Wy— W -3

AHFAPMOHMK HUCGATAAH TOMMIALN.
® 20 |mg>0paD={z:Imz>0)6¥nca, w(D)={W: Wl <}

z-a

) w=e

Gvnann (145-un3ma).

i
I,WEGE a

- P
T

,0

N

145-yi3ma.

146-yn3ma
342

Hw=e® 222 |a| <1saD={zlzl <1)6yaca, w(®={w: lw| <1}
=

OVinaam (146-unsma).
II. lapaxanu yHkmus Ba yHra TeCKapH Oyiaran yHKUHAIAP }

1) w=zBa D={z:Imz>0} 6¥ica, w(D) = C\R" 6¥nann (147-un3ama).
2) w=2 Ba D={z:Imz<0} 6¥nca, w(L)= C\R" 6ynann (148-uns-

Ma),

mHH\MwHHJHw!lll\m "”HH“

147-uyn3ma.

® ®

IIIIHI\“I?HI”HHHL/IMll Hl” l“ln

L
148-uu3ma

HIIH\ mlllh
\HHH HHHU

_®

On

Jyw=zg'Ba D= {Zo <argz < r_} Ovaca. w (D) = {w:Imw > 0} 6¥nanu

(149-un3ma).

b ®

alll ‘WPHHOHHMH;

3

149-yn3ma
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4yw=z"Ba D= { 0 < arg z <~21}0\1L1 w (D) = Q\R* 6¥1amn (150-

yusma).
©), ,. ©
W=Z
! ' e l .
adllll L il
; i ”Wll“l
150-umn3nma
5) w=z"Ba D= {—::—T <urq*_\lru';]_)7£}_ k=0,1, ..., n-1, G¥uca,

wiD) = C\ R 6ynaau (151-un3ma).

|1,
i

°© £y

151-umn3ma

6) ‘41’:(\/?)0 (EKH w:JE. ﬁ:i) Ba D=C\ R 6¥nca, w(D)={w : Imw>0}

oyaaau (1532-yu3ma).

@ w=(Z),

gy
“!1[” “|I:

I

152-4u3ma
7) u-=(,E), (BKM v =z, =1 = =j) Ba D=C\R* Ginca, w (D) = {w: Imw<0}
Oviaaan (153-un3ma).

344

nllWlmIlHlln.

W(r);

153-uyn3ma

8w = ({/Z) , k=0,1,..,n— I Ba D= Q\R' G¥nca, w(D) = { v 2EK arg w <
K n

(5]

“C-i-])rr
h_—n_‘} Gvnany (154-un3na).

H|i;|l| ||
||||=||”“

154-uyn3ma

1. Kykopckuii pynKuuscH Ba yHra TecKapH QyHKuma

1) w:%(;%) pa D={z:]z| < 1} 6nca, w(D)={w:w e [-1, 1]}

O¥nanu (155-unsma).
2) w=%(z+%)Ba D=({z: |zl > 1} 6ynca, w(D)={w:we [-1, 1]}

Ghaﬂﬂ (156-uyn3ma).
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Ll
l'li

®
il

3 W=:+1fz"—l,v'—1=i (€xkn w(e) =) Ba D={z:ze& |-I, L}

Oy.ca, w(D)={w: |w| > 1} 6¥naam (157-unsma).

S ||J|H||

'lrl( il

157-4yu3ma

4) w:.z+\}z3—],-\!—] =—i (Bku w(e)=0) Ba D={z:z¢|-1, 1)

viaca, w (D)= {w: [w| < 1} 6¥nann (158-umsma).

w)\\“\t."‘j',i ﬂm

158-un3ma

IV. Kypcarkuunu Ba norapudmux (pynkumsiap

1) w=e"Ba D={z:0<Imz<2n} 6¥nca, w(D)= C\ R 6ynaau (159-
yu3Ma).

346

nl\“h.ﬂ\”lh.,
°ll “U“”\Hw

;

%/////// E

159-un3ma

) w=e g D= {z:0<Imz<m) 6¥nca, w(D)={w:Imw>0} 6¥iann

® ®
7//////%%//////////%]] . “fllll'

160-un3ma

(160-vpqp; :}

Nw=¢" maD=1z:0<Imz<h, h<2r) 6¥nca, wiD) = {w:0<argw< h}

O¥aann (161-yn3ama).

A @
T huﬂﬂ_

161-uu3ma
) W=e paD={z:2kn<Imz<2(k+ )m} (xk=0,+1,+2, ...) 6y1ca,
W(D) = C\R* 6§namu. (162-un3ma).

5)w=(Lnz),=InzBa D= C\R* 6¥1ca, w (D) = {w: 0 < Imw < 2r} 6ynanu
(163-yn3ma).

6) w=(Lnz), Ba D= C\R* 6ynca,w(D) = {w2kn < Imw< 2 (k+ 1) n} (k =0,
£1,%2, ..) 6ynanu (164- unama).
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OVaann (1635-unam

V. TpuronomeTpuK Ba TeCKapH TPHTOHOMETPUK (YHKUMAIAD

Iy w=sinzpa D ={::—% < Rez < %.Imz > 0} ovaca, w (D) = {w:lmw>0)

N

N
m\\\\

m\ \H\mmw\\\\\m

165-

7

0 yIy

NI}
Y

_ NDw=coszpaD={z: —n< Rez <0, Imz>0} oV

Ovaaan (166-uksma).

_t'VN

CiLTIIlHHH|1Il””0“‘l|.|lllllmhu

166-uti3ma
{z:0 <Imz<m, Rez> 0} 6ynca

w (D)= {w:lmw> 0}

\\ e

-—
=

) w=chz Ba D= , w(D) = {w:Imw > 0}

tann (167-uyn3ma).

W/// ==~ gl

-------



4) w=tgz Ba D= {z:—f <Rez< 7}} 6¥nca, w(D)={wl wl <1} 6ynann (168-

®

YyHU3Ma).

®

w-_-tgz

AN

N

168-un3ma
5) w=(Arccosz),=arccos z Ba D={z:Imz > 0} 6¥nca, w(D)={w:0 < Rew <,
Imw < 0} 6¥nanm (f69-qH3r«{a).

6) w= Arccos z, w({J)=—E Ba D= {z:Imz>0)} 6ynca, w(D)={w:

2
— < Rew<0, Imw >0} 6¥nanu (170-um3ama).
® weihzmes

169-yu3ma

g

170-un3ma
350

JKABOBJIAP BA KYPCATMAJIAP

Téob

l.a) Rez=0, Imz=—1:0) Rcz=%- Imz= mé p)Rez=1, lmz=— 1.

2. a) Rez=0, Img=—1; 6) Rez=— %_ . lm:i—%. B) Rez = é— )
Imz= _ ‘E .3.a) Rez=1.Imz=0; 6)Rez=2, Imz=1.4.a) Rez= %,
lmz = _ Tl; 6) Rez=— 'g, Imz= —(5)‘ 5. a) Rc;=——%: lm:=}—%-
6 Rez=0, Imz=— 2. 6. a) Rez=— 3 ,Imz=0; 6) Rez=0, Imz=0.
1. a) Rez=— Ijg- Im::%: 6) Rez= 3‘@_'. lnlz:—#.

8. 4) Rez=2. Imz=—4: 6) Rez=—0,1; Imz=07. 9. Rez=— %

Imz = _ -75 12.  + g, Ba Z;—Z, BEKTOPAAp I, Ba I, BEKTOpJIapra Kypuirad
NapannenorpaMMHIHT Anarodautapyura tenr. 13, z, = g, + z,— 2, 14.2) lzl=1,
e 2n -
‘“32=%; 6) lz| =3, argz=nr. 15. u)|z|=l.m‘gz:—§-; 6 Izl =1,
: 5t =
argz = 4%- 16. )|zl =1, arez= % 6) le|=1,argz= 5 17.a)lzl =1,
: 6 e
Argz = XT’T 6)lzl =1,arge= 5. 18. a) |zl =1, agz= = 6) |z|=]8l.

. arap b > 0 Gyaca,
; arap b < 0 ©yca.

19.0) |z] =1, argz=n+¢; —cosq—ising = cos(r + @) +isin(w+¢): 6)
-0

> ; o . =0 |, :ci
|\|=25m%. argz=%——f—:]—cosu+lsmu=2sm %(Cos——z +18in =5

351



: T
K¥pcatma: x=1l—cosa, y=sino, 0< o< 2 [2|- Xty

s - % .
:‘f“-"’” e 251“%- yyHk 0 <%’-5n OVaranaurn  cababnu  sin % >n
oviaan.

= y sino e O T |

sing = = = 2% =cos 3 = .\.m(~ - )

zl o 2 2
{2 2sin g 2
Bd

X l—-cosa s O vmel e | B

cosp = = = —= — gin Lo g & - &
: [z 2sin : 2 (2 2)

TSHTMKAApAaH arg._:qp:-’zi—%’- IKAHAUIHHY KVpHIW Kuitue omac. 20

+ %sin(z + (] + coser) = ECOS%(COS"Tjﬂ + isin ”;a}

|z = Jcos =, argz =

[SIE]

21, cos3p=4cos’p—3cosgp
K¥pcarma: n=3 6¥nran xonna (6) — Myasp dopmyaacuiu ézamMnd:
(cos o +ising)'=cos 3+ isin3g.

1)‘\ TCHITTHKHHHT Yan TOMOHWHH coodadalITUPHLL BA TCHIJIHKHUNIT HKKZ!.’lﬂ
TOMOHHAATH KOMILICKC COHAAPHHHT XaKHKHIt KHCMITApHEn TC]]I.".I‘IH!.L]'!'HP”IJI
HaTHAXKACHAd KCPaKIW TeHMIHKHH XO0CHA KHIWW KMIAMH SMac.

22. sinS¢ = 16sin’p—20sin‘y + Ssing. 23. a) z=—28; [z| =8, argz=m

6) Izl =125, arge=F+3arcigd. 24, a) =32 |z|=32, anee=%:
. A3

6) < *%; =5+ a8 2=0.25.2) ==1; |zl = 1, argz=0; 6)z=-1 '“‘J;"

¢ 2nn
;r'uva + isin ﬂ’iT-] . 31 2cos=

[7%]

y ol \ 1+itgne
32, 2opsit & w'cmi’-_jfi-e-.'sm-”}ﬁ L 33, ==

| T-Rgno 35. a) Bapua kozdpy-

=

HeHTAAp  Xakukuit:  6)  DBapua koodduuuentnap  cod  mapxym. 36

(n+1)y Y . (n+Dx . ) ;
13 L 5 SN '-'ln”j-‘ 27 ) sin 2nx . G sin® x
7 H < o . i AT )=y
% : T e T S0 sinex sin X
sin

n+lx
sinlttlx os L% ” e‘n.v(‘.j—SLnJ,;—

3. —=———=_ arap n— ToK coH Giynca; — £ <, arap
cos X cosX
sin izl sinfiElp

i 9 npy. 2 : np
n—xy(T coH 6ys1ca. 39. a) ——=— cos|a + = 0 B sinf e + > )
sin% . sin’y

40. {x=1, — 2y < 0} — v¥rpu un3nK Keemach. 41, 7=¢ nyKrananz = b HYK-
Tara Kapab iiyHanray tVEpu uM3MK Kecmach. 42, a) {‘] :T=R. Rez20, Imz=0)
— aiinana éin; 6) {|z[=R. Imz< 0} — macTku sipum aiinaua; B) { lz| = R}

= | ” ™)
— aiinada. 43. ) =~ runepbonannur 111 vopakna xoiinawran 6Vnary.

44. y = x? napabonanuur Vur apum 6ynaru. 45, ])-= x* napabonaHiuHr HKKH
MapTa Bocud yrunran VHr spus 6vnaru. 46. {|z]=a, Rez< 0} — uvan sapum

2
aitnaua. 47, 1 —X— + ¥ _ -1\ —snannc. 48. {| z—1]=1) — aiinana.

l+d) (o-3f

49. Mxxu mapra 6ocud yruaran {|z+1|=1} aiinana. 50. {|z]<1, Imz>0)
IOKOPH SIpUM NOMpanuHr yerapacu. 51. Mkku mapra Gocub yrunran z=— i
BA 2 =/ HYKTAJIAPHW TYTAIUTHPYBYH TYFPH YM3HEK KechmacH. 52. TVpt Mapta
Socub ¥runran z =1 pa z=1+i HYKTaJapHU TYTALITHPYBYH TVFPH YUH3HK Kec-
macu. 53. {1 z|=1, Imz> 0} — 1okopu apum aiinana. 54. {|z] =1} — aiinana-

X = a(r-sint),

HUHT GUPUHYM Yopakaa érrad 6vnard. 55. — UMKI0HAA.

v = a(l - cost),

x =at - bsint, "
56. LHKITOWIaHUHT | wopaknary éiin. 57. Bepunaran ityua-

v = a - beost,
Jdlra Teckapu itynaanimaa 60cub yruaran y arpn yusuk. 58. Mkku mapra
DocHd yTuaran y arpu unsuk. 59. Mkku mapta Gocud Vrunran Y 9TPH YH3HK,
60. a) {c(x*+)*)=x} — KoopmiHaTa Gournna MaBXYM VKKa YPUHYBYH aiina-
Hastap ouwnack (c=0) Ba MaBXYM VKHHHT ¥3u (¢ =0); 6) {e(x* + y)+yp = 0} —
KoopauHaTta Gowmnaa XakuKuit VKKa ypHHYBYY aiinananap ounacu (e=0) Ba
XAKMKMI VKHUHT V31 (¢ = 0). 61. a) {x’—)’=¢} — rumepbonanap ounacu.
0) {.v_r:%} — runepbosianap onnacu. 62. Xap 6up yn3nK ANTIONOHMI aii-
JanacKoaH MBoparT, SbHH WYHAAN YH3INKKY Xap OHp HYKTACHaaH 7, Ba z,
HyKranapraua 6yarad macodanap HicGaru V3rapmac coura Tenr. 63. Yerkn
HYKT1apy 7, Ba g, HyKTaznapaa 6¥aran aiinana éitrapy ownacys (Gy ounara Z
BA 7, HYKTATAPHU TYTAWITHPYBYH MKKWTa TVFPH MM3HK KecMacH XaM Kupa-
au; 6y KecManApHUHT GUPHM  ueKCH3 Y JOKJIAIINAH  HYKTagaH yraau),
64. a) 7=x, —=<x <te 8)z=x20 B) z=r. 65. U={| z~a | <p}. 66. D={Rez > 0}.

| s
67. D={0<argz<2n}. 68. D={Imz > (Rez)’) 69. D = { —%— + ?*JT <lp
l(cHH (-2 )




70. a) {x>2} — apuM TeKUCIHK (Xx=2 TVFPH YM3HKHUHT HYKTanapu KupMaii-
an); 6) {y<0} — apum Texucauk (y=0 TYFPH YHIUKHUHT HYKTanapu Kupa-
an). 71. a) {—1<x< 1} — iynax; 6) yunapu — i, 1 — i, | +i pa i HYKTa-
Japaa Gyaran TYFpH Gypuakin TYpTOypuakHuur uum. 72. a) Mapkasn z=0
HYKTazia Ba paauycd 2 ra Teur Gysiran énuk noupa; 6) Mapkasn z=—i
HYyKTaza Ba paguyck | ra TeHr GyaraH ZJOMpaHMHT TallKapucH. 73. a) Map-
Kasu z=I HyKTaza Ba panuycH | ra TeHr GV/iraH 1OMpaHMHT TalIKAPHCH.
6) z=0 HykTa onMG TalwnaHraH MapkKasu z=—i HyKTajga Ba paauycH 2 ra
TeHT O¥/raH fovpa — xanka. 74. a) Mapkasnapu z=1 nykraaa pa paguycnaa-
pu | Ba 3 ra TeHr 6yaran aiinaHanap opacumars {I1<(x—1)2+p2<9} xanka;
0) Xakukuii ¥KnaH 0KOpH XoiinawuraH, yuu z=0 HyKTaga ©ynraH Xamuaa

{argz = 0} Ba {argz = %} Hypiap OunaH wyerapajaHraH YeKCH3 CeKTop.

75. a) {x>0, x*+)*’<1}) — Mapka3M KOOpIMHATa GOLIMIA Ba paouycy, | ra
TeHT 6yiran YHr sipusm noupa; 6) yun z = 0 HyKTana oyaran {argz = %} Ba

x T
{afgz—ﬁf} Hypiap OunaH yerapasaHraH Xamua 5 KaTTalMKaary Kemr-

JIMKK@ 3ra 6¥nraH yekcus 6ypyakHMHT Huu. 76. a) {x—y=0} — TYFpH UHU3UK;
2 2

6) {y=0} — Tyrpu uu3MK. 77. a) {y=0} — TVFPH UM3HK. G) {XT ks ]}

— ammune.  78.  a) [duametrpu |0, a] kecmamaH ubopat Gynrau

2 2
{(x - %) + y2 = (%) } aiinana; 6) mapkasu =0 HyKraga Ba pammycu
| ra Teur 6ynran aiinana. 79. a) Xakuxuii yK. 6) Mapkasu z=0 HykKrama Ba

paamycu g ra Tedr 6¥aran ainana. 80. a) {(x—1)*+y2>1} —mapxasu z=1
HYKTana sa paguycu 1 ra TeHr GynraH €nuK AOMpPaHUHI TalUIKapHCH;

2
6) {xz —%:]} runepGoNaHUHT Yan WOXYaCHHHHT YHT TOMOHMAA XOiiNalL -

FaH Tekucnuk KHcMH. 81. a) {Rez <0} — sapum Tekucnuk; 6) {x?+ y= }

alNaHaHWHT T = % HYKTacHura yTkasuiraH ypuHMa 6uiaH yerapananray

Ba =0 HyKTaHM CaKJIOBYH SPHM TeKHCIHK. 82. a) {y’=1—2x} mapa6ona
OunaH yerapanaHraH Ba z=| HYKTaHH CAKJIOBYH APUM TEKHUCIUK; 6) yuna-
pu z=0 HyKrana Ba {argz = ——1%+1’2£}, k=1, 2, 3, 4 nypnap Guccexrpicana-

pH 6ynran % KeHINIMKAATH TYPTTa YeKCH3 GypuakHMHT vun. 83. a) 7, Bag,

HYKTaJlapHu TYTalUTHPYBYM TYFPH UM3UK, KECMACUHUHI ypracugaH VYTyBuu
KecMmara nepneHauKyIsap TYFpH 4u3uK; 6) MaBxym VK oMpexkTpucacy 6yarau
Ba-(hokycH z=1 HykrTajga skoilaluraH napabona. 84. a) Yuu KoopauHaTa
Gowmaa, KEHIAUIY B—ao ra TEHT 6Yaran Xamoa {argz=a} Ba {argz=P} nypnap
Gunan yerapanaHrad GypuyakHHUHT WuM; 6) yun akat 7=z, HyKrana 6ynran

a) narn OypyakHuHr y3u. 85. {)?=2x+1} — napaGona. 86. {|z = ;‘I = \E} Ba
354 )

{[3 +f| = \E} JIOHPATGPHHHT HYUAAH YAAPHUHT YMYMUIT KHCMU YHKapu6

Tawnanrad. 87. a) {r=q, 0<@<2n) — Apxumen cnupanit Ba {0 <x< 2w}
KeeMa Ounad verapajanraii COXAHHMHT HuHi; 0) @) nary coxa XAKUKHH VKHHHT
(0, 2m) nuTepBany Owian Tynaupunran. 88. a) {Rez > 0}; ) {Rez>0, I.mz>0}.
89.a) {Imz22}; 6) {| Rez|<1}. 90. {|z| <1, Rez<0}. 91. AlinaHanHT Mapka-
|B-AC
= m,;ilm‘ ra renr. 97. [Napamerpuunr
Oapua KuitmMaTiapuaa. 98. Hapasetphunr 6apua Kuiimatnapuaa. 99, |al < 1.

al >1Baa=1na. 100. lal<1.|al>1 Ba a=lna. 101. MapameTpuuur Gap-
Ha Kuiimatiapuaa. 102, 0. 103. 0. 104. . 105. 0. 107, {x} Ba{y } keTMa-KkeTAHK-
JAPHHHT Xeu O6VaMaranaa ourracu uerapananralt. Arap HKKana {x,} Ba {y)
KCTMA-KCTAMKAAP uerapananmaran 6yaca, v xoiaa VAAPHHHT HKKAMACH Xam

W = ﬁ! HYKTada, paauycu aca
£

= nsin -"'T“ ¥, = ncos 4t

JUMITA 5ra OyaMaciury MymMkun. Macanan, x ’

n

Gyneun. Yuna |x, + iy, | =n—es, nexcun Jim x, pa Nim ¥, — masxyn smac.,

Arapaa Oy KeTMa-KeTanKIapaan OupopTac, macanam, {y ) uerapananran
(I3, [<M) 6vaca, y xonza lim X, = e O¥naan. Yykku

Ny
lx, 12 [x +iy | —| yl2lx+ipy | —Moses,

By xonna xam {1} KeTMa-KeTmKHNUT THMUTH MaBkya GVAMACTUIH MyM-

KitH. 108. 42 109, —10__ 449, ;=0paz=2. Miz=0 =1 --i

= =0 o=
5-22 41-2043 m'”
(m, n — uxTHEPHIi ByTvH con). 112, Komiuiexe Tekueankumnr Gapua HyKTa-
2 ! ! 1 3
napu. 113. s 114. 5. 115, 1= - 116. Yuisy lim z sumur 0 éxu
-2 > N—en

= ra renr oyiranna. 118. a) (% 0, %) 6) (_21 0. J,); B) (0‘ {)_ l);

2 2
2 N2
e

I
| o i 4
r) .‘\ a3z U (=& =00 6 E N0 8 E -0 10,

_1_20. a) {§ > 0} apum dasona ETvrun ApUM cihepa; 6) {£<0} ApuM daszona
ETVBUM Apum cdepa. 121, a) {n>0} apum dasona ETYBUM fpuM  cdiepa:
6) In<0} apum dasona eérveun Apum cpepa. 122, a) KOKopn spitm ccepa;

= ! 3.

0) Kvitn sipum cpepa. 125, a) a=o; 6) @ = -%=] §) a:,/z; T) @ HUHT Xeu
V3

Kanaai kuiimatuna. 126. Cdepa Vauuuur (z) TEKMCAUTHHUHT XaKMKuil YK#ra

napaanen auameTps atpoduna 180° ra Oypuaranuzaa. 128, Mapkasy 7=0

g : R .
HYKTaza Ba piliycH ——J“_J—"—f'; ra TeHr Gynran noupa. 129. Mapkasu z=0
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2 2
HYKTalda Ba pagnycH Ly1- R ra renr 6¥araH JOHPaHHMHI TAlLKAPHCH.

R

130. Xakukuit VKoaH oKopuaa xkoiiaiwran spuM tekucnuk. 131, Masxym
YKIaH YHT TOMOH/A KOMNALIraH SIipUM TEKHCIMKIAH MapKasd =2 HyKTada

Ba paauycu J5 ra Teur 6yaran govpa umkapub tawnanrad, 132. Kytd

HyKTaga Gup-OMpHra ypUHYBUM aiinaHanap oujacd; OyHaa TeKHCIMKIard
koopauHarta OowuaaH YTyBYM TYFPH YM3MKKA KaTTa aiislaHa MocC KeJlagH.

Ifé6ob

1. Bup smpoxkau. 2. Bup snpoxu. 3. Bup snpokiu. 4. Bup anpokiy smac
5. bup anpokau sMac. 6. bup anpoxiau amac. 7. bup anpokau. 8. bup anpox-
au amac. 9. Bup anpoxau. 10. Bup anpoxsu. 11, bup anpokau amac. 12. bup
smpoKsy sMac. 13. bup anpoxiu. 14. bup snpoxau. 15. Bup anpokjid. 16. Bup
anpokan amac. 17. Bup snpoxiu. 18. bup anpoxn. 19. bup anpoxnu smac.
20. bup snpokau. 21. Masxya amac. 22. Masxkya amac. 23. ByTyH KoMriieke
texucnukaa yanykens. 24. { z| #1} ma yanykcna. 25. {z=£l)} na yanyxcus.

26. {z2—1; 0} ma yanykcus. 27. C\R' na yanykcua. 28. {|z1 =1, 0 <argz < %}
aa viwnuwra ora. 29, C\{0) na yawrykens. 30. C\{0} ma ywiykcus.

31. {z eRzz l—if‘&} "na yaunuiura sra. 40. Wlaprt smac. Macanawn,

= o ] e ; _ =2

f(2) = Ba g(z) 7—z, 41.LLapt smac. Macanan, S(2) = o=
2=

Ba g(z) = 42. Texuc yanykceus. 43. Texkuc y3nykeus amac. 44. Texuc
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vanykens omac. 45. Texuc yanykceus, 46. Texuc yanykeus omac. 47. Tekuc

vanykens amac. 48. Texuc yanyken3. 49. Texuc yanykeua amac. 64. Llapt smac.
Macanan, f{z)=z+sinlz] Ba g(z)=—z. 65. Lapt smac. 66. LLlapT amac. 68. f'(2)=2,

€ C. 69.f(2)=32 2 C. 10.["(@Q=— 5 0. TL @) = - (_“‘2)2 , B8 -2

72. f'(z) = e*(cosy + isiny), ze C. 73. Xeu epna C nuddepeHumaiaHyBuu
smac. 74. {Rez=0} — TyFpu un3nkK HyKranapuna C — nudipepeHunananys-
un. 75. z=0 nykraga C — nuddepenumamianysuu. 76. {Rez=0) sa {Jmz=0}
TvFpy unanknapia C — anddepenunauianysuu. 77. z=0 nygrana € — aud-
deperiunantanysyn. 78. {Rez=Imz} T¥Fpu unsuxga C — anddepenumania-
nypuu. 79. {Rez+Jmz=0} TVrpyn unsukaa € — nugdepeHuHanIaHyBuH. 80.
7=0 nykrana C — auddeperunannanysuu. 81. z=0 nykraga C — nudie-
perumannanysuit. 82. Xamma epna C — nuddepeHurannanysau. 83. £(0)=0.

84. =1, b=—a; f(D=(1—ai)z. 85.a=1, b=2;f()=2. 86.a=—1;flx)=7-

87. a=b=—1; f(2)=e~¥(cosx+isinx)=e" 88. E={x>—y*>0} T¥mnamna ronomopd
pa flz)=2. 89. OyHKuUMsA ywby

E={0<argz<§}u{fr<argz<57”}
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=Xytyte 131 v(x, y)=-—5—= +c 132 v(x,y)= -

Ba

F= {% < argz < %"}U{%’i < argz < 7_412}

T¥nnaMaapaa roiomopdr Ba moc pasuaa 6y TVnmamaapma  f(3) =22

xamaa  f(z)=—2 F_1dy_1 2 d
Xamaa  f()=—2% 108. ek ?,gg_jl_z_[ 109, a_£=

—X s = £ Z i
= —¢ *(cosy - i siny) - a” = 0. 110. & = £|_“._[_’i_' S _p [2-2]
Fd 0z 2 z-a ’ o9z 2 z-a
54 51 SO} g_r = 2E-d-b__ qy9. 9L _ 20z
= T == 5 )
el sle-tf 2 fje-af )b B
|2*-d’] A 2iz |2 ~a’| 2
— =R = P p-2
(Iz-m |—i !z—u ”— a3 =72 (|z+al-ilz—a|) 113. a }d .
114, 2541 Y 1500 316, L. L
Fe Py (+z)? Ty 188 TG arp
uzconst 6¥aca. 127. f(w)=au+b. 128. |fiz)] — rapmonuk smac. arg f12) Ba In 2)]
) 2
nap rapmoHuk dynkunanap. 129, A = -a;z + La g lg ‘a—a' 130, vix,y)=

SR
ap pdp - p° 9y

y 152 2
iyl 5 (X" =y )+e.

133. v(x,p)=argztc. 134, v(x,y)=— 5 (x*—y")+e. 135. 1-(.\',_1')=2,\'y—% (xX*—y)+c.
136. v(x,y) = x cosyshx—ysinychx+c.  137. v(p,@)=pgsing-—plnp cosp+tc.
138. flz)=z+ci. 139. flr)=7+c. 140. flz)=72+2iz—i+c. l4l.f(z)=% +ci.

142. f(z) = z+% te. 143, fR)=2H+(5—iz— L +ci. 148, fi7)= ;'2- +ci.

1. . i
145. f(z)=*?3 +ig?+3i+c. 146. Mapxyn amac, yynku Gepunran u(x,y)=e*

¢dyvHKUHA rapMoHUK DYHKUHMS 3Mmac. 156. u=cx+c, Kypcatma. u=¢(x) dyu-

2 2
KUMA rapMOHHK (QYHKLIUS BYIHWM yuayH 3_12‘4.3_1;
ox ay-

Wi Kepak. by epaoaH @(x) =cx+ ¢, oKaHIMIHHH KYPUII KHITHH 3Mac.

=¢"(x) = 0 6ynu-

157. u=c (ax+ by) + c,. 158. « :clarctg“xi tc,. 159. u=exp -+
160. u=cIn(x+)?) +c,. 161. u= ;'x 5 +¢. 162, Mapxya smac.
xX“+y
P
163. u=cj\[x +x" + )" +c;. 164. u=c (xX’—y")*c, 165. Ax + B.
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166. Aarctg X +B. 167. Aln(x*+y")+B. 168. \_{i"‘z + B. 169. i9)=(1-2i)7".

173. Rip)=2: alp)=—20— 5 . 174. R(0)=2, a(@)=0.175. R(g) =[5+ dsin20.

2
176. Rg)= 3 (@)=, u(&p)=arctg(‘7 e } 177. Rg=2+2 ; @) = G-
< 2 l+rgp+igTo

178. R(p)=10; af{g)=n — arctg ‘:1 . 179. R(9)=3; u(p)=0. 180. R(9) = .|36;
E pu

a(e)=0. 181, R(p)=6: ale)=3. 182. R()=75; ) =—2arctg 3

183. R(p)=2 ,j’i : (I([p):—g. 184. R(p)=2; olg)= g 185. R{g)=2. alg)=rm.

(3]

186. R()= ) Izf: al)=—argz, 187. Re@)= . a@)=— T~ 188. {l< 5 )

cukumann, {lz> %— buysnaaan. 189. {|z+1]< 5 } enkunann, {ja+1> "]J_ b aysu-
sann. 190. {|z> 1) cukuranm, {|4< 1} uyzunaan. 191. {Rez<0) curunaun, {Rez>0}
ayaunanu. 192. {Rez <— In J2 } cukunanm, {Rez >— In V2 } agaunan. 193,

fle=2] < & } cukunamm, {k—2p> 1} agsinann. 194, ([>1) cnxunamu, {(d<1)
2 2

ayannany. 195. 3= 5 - 196, =5 197. le—11= 3 - 198.14=1.199. eri=v2.

200. lcz+di=J|ad — bc|. 201. argz,= 321 202. Rez,=0. 203. 1<z<+ee.

204. Jm|(1+i)z,|=0. 205. IJm|(1=i)(z,+1)]=0.206. Jm(cz,+d)=0. 209. byTyH
KOMILIeKE Tekueankaa koHdopa. 210, Yerapacn z=2 HyKranai VTyBUH TYFpH
qM3MKAAH VTYBYM UXTHEPHIT IPMM TEKHCIMKAA KOHDOPM. 212. KoHdopm.
213. Kondopnm. 214. Kondopm. 215. Kondopm amac. 216. KoHdopm amac.
217. Kondopm. 218. Kondiopm. 219. Kondopm smac. 220. Koridopm.

226. R=lz,+ 5 |-

I 606

3. {| w—1+2i| <4). 4. {Rew+Imw<3}. 5. {(—1<Imz<1}. 6. { | w—(1—i)|<2},
3-;- <arg(w—1+i)<m. 7. { lwl< J2 }. 8. {—4<Rew<0, Imw>1}.9. Yunapu A =1+34,
B =9+3i, C=1+7i, E,=9+7i wuykranapua 6ynran A,B C E TyprOYypyaK.

2 2
10. {‘R"*‘H) s (my) <1}. 11. {(Rew—1)—Imw<I). 12. {

9

3

i
<2 W[ﬁ—l]“i}- 13. w=(1+i)(l—’z). 14. w=—-£-iz—l+2

I+i

.i_ —
vt
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w—(n-

15, w=2z+2-2i. 16. w=wy +R(z-z). 17.w=@+i)z+1-3i. 18. 7=

=— 1437, =0, k=2; w1 —3i=2(z+1=3i). 19. 7,=2+2i, o=5 , k=1; w—2—

el 1 )
2i=i(z—2-=21). 20. Yexnn x¥aranmac HykTacH VK. 21. Arap a=1 &¥ica
1=y

HCKIH KV3FAIMAc HVKTacH HVK: arap a#l Oynca, y Xonna 2o = 1
—-a

_ wi-ag

o=arga, k=|al; R ! 22 =1 B6ync
g = . Arap a=1 b6¥nca, yeknu

V3FAIMAC HYKTAcH 1VK =1 6V conaa 2 = 2
KV3FajIMac HyKTacn iyK. Arap a1 oVaca, y xoiaa <o = [_g® ®=arga, k=|al;

b b

W= == ”LC = 1—_5) 23. w=az+b: a, be RBaa>0.24. w=—az+b; a, be R Ba

a>0. 2_5. \f’l=—f(a:+b): a, be Rpaa>0. 26.w=az+bi; a, be RBaa>0.27.
w=z+bi; eknw=—z+1+bi; be R. 28. w=z+b; Exu w=—z—i+b; be R.29.

W2 b 1+i): Sk w=—2 1+b(1+H); be R. 30, w =322 31, w= 2D
LoVl + k2 iZsarcigk) 1} .2 (T yarcigk)
32, w= YLD RTERE, 33.w= T i),

34. w=e" Rz +w,. 35.u=0.36. v=0.37. argw= -7;% .38.{| ul=1,v=0}.39. {|w|=1,
n<argw<2m}. 40. u=1.
_ cosf—isint =

Kypcatma. w= l:
z cos/
T

. T pid
—iigl, —5 <1< 3 . Byepnanu=I,

= 2 o o
y=—1gl. [ IapaMeTp — 5 Ba 5 OPATMKAArW KWilmMaTIapHu Kabyn Kuiranaa

—”m<v<+m OVMWMHE KYpHIL KUiinH amac. 41. {b(w2+v)+u+v=0)—y=—y
TYFPH YM3WFHUTA KoopanHaTta OowKla YPUHYBYM alinaHanap ounacu (TVFpH
YH3WKHUHT Y34 Xam Oy omnara kupamm). 42. {v=—ku} — TVFpH 4M3UKIap

ounnacH. 43. l(OOpﬂ"”a]d 601““ Ba Wy =— HYKTanaH YTYBYH E!PlJlaHaJ{ap
i ZO

oniaacy (Oy ounara, WyHHHrAEK, w=0 Ba w=w, HyYKTanapaaH YTyB4M TYFpH

. 3Ly
UM3HK XaM Kupaan). 44. {“ VEl } — unccouna. 45. Maexym VKKa rnapai-

= o L]
Jien 6ynran {“ = a} TYFPH YM3UKJIap owyiacH (MaBXyMm VKHHHT y3H Xxam Oy

1
ounara kupanu). 46. {RC w> F} — SIPUM TEKHCIUKIIAp onack. 47. {RC W< L}
¢

1
— SApPHUM T CITHKIT SR L
p eKH ap ounacu. 48. {Im W< % SIPUM TEKHCTHKIIap ouna-

2
g

ci. 49, {Imw<—cRew} — apuM Tekucauxiap ounacu. 50. = 5
a(|a| —RZ)
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2
4
>

u(|a‘l2 R )' R? —|u]2

|2 ZJf — JoMpanap ouiacu. L)) e |l

52 {RC W= —}- 53. Tvrpn unsuk. 54. Aitnana. 55. Aiinana. 56. TVFpU Uik,

57. Aitnana. 58. Tvrpu unsnk. 59. u+1—§: 60. v . 61. u—v=—1.62. v>u.

% u>0.67, %’t <argw<2r.

63. u>0, v<0. 64. 11>0. 65. !w - %i <1. 66.|w- %| >

-

68. 3% <argw < 3T 69. |wl<1.70. |w—2]>4.71. Rew < 4. 72, Rew—Imw<1.
4 2 4

73. [wl<1.74. lw| >1.75. 3" <argw <0. 76. we |0, +=). 77. ~%< lmw < 0.

2
78. Rew>—1, wa§~>—- 79. |wl<1, Imw<0.80. lwl=1Ba

w+ —l = au-

JlaHa LH'I"IPH Ouay uerapajaHras. w =0 HYKTAHH \5 Hupaa cakjioBuH coxa.

81. Imw<0, %Hf%‘r% >~\/-,—§-- 82. Rew<], “——I - 83. I“ **1‘*’- L
¥ __’ . 84. Rew >3, ‘W—% >"':;" 85. w =~ 1 4pidku w= 4,

Fhiohe R 86.—1+i 87.1—i 88. 2(1+i). 89. 1+i. 90.. 91. [T - él &

] & 2=t
5. 94 ag=0.98. < 7~
2 WSTEAT 2= -4

7
<

>0 99, Ky p-

I |
92. < Z(_Z' 93.
catma. Asan =0, = Ba z;=| G¥nran Xonua sroHa [ aiinaHanuir
MaBKYLTHTHHK KYpcaTUir. YMyMHii xonaa ncboTaaw yuyn w=L(z) Gepui-
raH gz, Z,. I, HYKTAl1apHW MOC papuuina w =0, w,=ee, w=1 HyKranapra
chnamnpyBlm Kacp UMUMKW (PYHKUAA 6vm1m ne6 (bapaa Kunammus, ¥
xonaa z=L—'(w) kacp uu3nan QyHKLU { wl=1} aitnananu 7, HyKTana
yrysun [ aiinana ¢kM TYFPH YM3MKKA aKCIaHTHPaIn. [ YU3UKHUHT Macana
WAPTAapHHK KAHOATAAHTHPYBUM YH3HK 6ynuuunm ucbornaul KMitHH oMae.

103. w=(+ z) z+:

100. w=2iz+4. 101, w=2%. 102, w,(‘ i_

104, w = <E. 105, w =20 £33 106 W = -——-‘f’(“l“) 107, w-___("fzsf():g 3,_
108, w=UHOZEE o, =2 e welsle),
113, w= G0zl gy o Z0CACE) s, v e

T U+Dz=1wi

116. w:gf—:—g, 6y epaa a, b, ¢, d — XaKMKWi conjap Ba ad—be>0.
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az+b

W= = 6y ecpna a, b, ¢, d — Xakukuii counap Ba ad—be<0.
L at+b #
W=ty 6y epna a, b, ¢, d — Xakukuii counap sa ad—bc<0.
) = R :
Vi By akcaaHTHpHIL EpaaMuna oKopi sapum aoupa {Rew>0
Imw<0} coxara akcnanaad. 120, w=wy+iR<=. 121. w = !ﬁ:;‘:
i +Z

122, w ;%(ir_:—z—;—) 123. MyMKuH DMac. 124, w= r—‘;fg—'r 125.
we ol 2@t a6 - Ri L 127. w=-2=2 128,
z - (a - bi) +i z+20

et g Bsbomid 30 2L 3L
W= 32‘_‘:'. 132. W :% 133. w=—iz. 134, Tom=e" . 135,
Ry R:"_é’“ = e Ry .2:; - 136. v = 17w kei[mrg% }' ;:f: , 6y
cpna k>0.138. W= Re® 5. 139, }‘wf,% =% o 140, w=
= R* %29 6yepnaa — xakuxuiicon a [a| <R 141, w =% az-1ti-a*

[T
p -2 1=¥1-a" 142 Rew=a'— L
a 4a

2

At (1-v1-a? )z-a

5 (Imw)?. 143. Rew = 4I2

144, argw=2a. 145. |w|=r, T <argw < 3. 14, we [0, +es). 147, we (==, O],

148.

151.
154,

157.

161.

164.

Imw>0. 149. Iw[<l, T <argw<m 150 Rew<—1+%(lmw}.

J
155. |w|>1, argw=n. 156. |w|=64, n<argw<2m.

Rew>1- L (Imw). 152. lwl <4, Imw>0. 153. [w] > £+ W[— w-—%]-

[wl<1, argw=m.

2 2
= sz = [z=lY __z+l
we (—e=, 1]. 158, W (I—Z} - 159. w —-( Z+|) . 160, w= e

w= ————_2Z 322 163, w= —Z gl 163. W=_22§_+3iz+2'
72 +3z42 27°-3iz+2

; 4

22"'\[5_['\ 165. w =[ 2Z+J§—f] LGB wi= Z_ﬁ(l_f)]

\2e-V3-1) b ) Rl e
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2
_f z+i z-1 Wt = 2=z
w=ijl—|. . W= 3
167. (Z—IJ 168. w= ( +]] 169. (1-2)? 170. g
171. bup anpoxyd. 172. Bup anpokiu amac. 173. Bup snpokau amac. 174, Bup
anpokau. 175. bup sanpoxau. 176. bup anpokau smac. 177. Bup snpokiu

amac. 178. bup sanpokau amac. 179. bup snpoxau. 180. bup sinpokiu amac.

181. %uh ’96 v =1, 182, mu +'§ V=1 183, w—v=1, u>0. 184,

25 16v2>1 185. %" 196 Vs, 186. uz—v1<%- l§7. u'—

_v2<%- we (—i ,i=0). 188. we [—1,+). 189, w & [— o0, — %J we [g, + m).

190. Imw>0, WE[O%- 191. Fcagw<dn 192, W -v2 <l .

193. we {(—eo, —1JU I, +oo)}. 194. we{(—oo, —1|U]], +eo)}. 195. Imw<0.

4u? 4v?

196. Imw>0. 197. Imw<0. 198. Imw>0. 199. +

5 =1 annnnc

4u? g 42 =1
MMMHUHT 10KOpH sipMu. 200. (R+iR)Z (R_%)’-

JITHNC HYMHHHT nmacT-

R+ ,_I_ F 41!2 4\12 =1
xut sipmit. 201, | 1> 2 R )| xecma G¥iinya KupKuiraH +
i VW2

(Red) (R3]

IJUTHIIC MMUHUHT VHT apmu. 202, — 3 3 =1 runepOONaHMHT LLIOX-
sin“o cos‘ o

napu opackzard coxa. 203. W€ [— I, -12"[‘1 + %J] 204, W€ {(—m, 3 [a +

3 s

Dol +e T § O ) B

+a)]u[ L, #el, 26 W=gTS 20 weLEEEL 0
21(1+z )-3z

«—2\/5)["'—“]2 208. W = 209 W(D)={Rez>l ze[l I]}
z-1)° : 3iz-2(14z%) * ATk 28

210. w(D)={z g (—=, —1], ze[l, +=)}. 211. |ex+|=¢?, arge?i=1. 212.
|e—3—4i|=L

| =3 | =¢2, arge>¥=2n—3. 213. |e‘”"|=e‘, arge’ti=4. 214. P

arge——*=2n—4.215. 1.216. —1.217. /. 218. —i. 219. 0242 0, Imz=km,

2 2
k=024, 221. Imz=@;—lﬂ, k=0, +1,+2,... 222. |w|=e.
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223, agw=2. 224, [{=L. 225  argw= 2. 226. [ w]=ev"!, —eo<y<es} —

crinpais. 227, { [w|=e¢v, —ea<yy<os} — crimpans. 228. le =e. 229. argw=c.
\.'—b

230. k=0 Ginca, argw=b. 231, Imw<0. k=0 G¥nica, p=e * (—o <y < =) —

cnivpaib. 232. w g (—e=, 0).233. Rew>0.234. lwl>1,we |1, +=0).235. a<argw<p.
236. p=e¥ cinpanb OViiiua KHpKUAran BYTYH TeKHCanK. 237, [wl|<1, 0<argw<a
. 238, |wl>1, 0<argw<o. 239. < | w]<eb, y<argw<3. 240. [w]>1, Imw>0.

dri  2ni 2ni 4n

241, |wi<l, Imw>0. 242. w=e32 3. 243. w=e . 244 w=e .

o+
S '

mU-0)2 iz Kilz+2) =& T a2
45, _, 5 246, o0 247, _ -n 248.w=— ST
e a4
.':.'-‘-ﬂ- i
Qe I-i oo T i . _ 2 g
249, w= =——0nHr. 266. sinz=sinxchy+icosxshy, |sinz|= y/sh y+sin” x,
i =
l+e <!

: : R 2 b sin2x+ish2y
267. cosz=cosxchy—isinxshy, cosg=ysh™y + cos™ x. 268. 182 = Cos2x+chly’
. 269. shz=shxcosy+ -Fichxsiny, f:;hz! = 1}5];2_\( +sin? p.

sh2x+isin2 v

270. chz=chxcosy+ishxsiny, |chz| = Jetitei Sin® . 274 tg = ch2x+cosly ’

. 2
sin? 2x+sh-2y
T cos2x+chly

|thz _VSRAxSily o) o e 293, J:;‘ishl; V2 1. 274, cos2; 0

ch2x+cos2y 2
275. 0: thZ 276, cos2:chl: —sin2shl. 277. 0; sh2. 278. sin 4 ——3
2 2(cos® 2+sh’1)
sh2 8. 15 shd . _ __sin2
~ St neaiyy V% 17 17 20 Ghd-cos3’ T hd=eud B
Imz=0: Rez=kn, k=0, 1, +2,... 282. Rez=0; Imz=kn, k=0, +1, £2,... 283.
Imz=0; Rez= (k + %]ﬁ, k=0,+1,+2,... 284. Imz=0.285. Imz = -@t—, k=0,

+1, +2,... 286. Imz=0; Rez=km, k=0, £1, £2,... 287. Rez=0, Imz=kn, k=0,

+1,+2,...288. Imz=0; Rez = [k T %)“ k=0,+1,+2,...289. Rez =%, k=0,

+1, 42,... 290, Imz '[k + J“ k=0, 1, +2,... 297. Xx=c TYFpH 4M3HKJIap

2 2
4 -—5—=1 runepGona-

cos“c sin“c¢
nap cuHdura akciaHamd; y=c sca Qokycrapu *l HyKranapaa G6ynraH
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2
u- LLz

&g ajutMncnapra akciaadanou. 298, Tiprtunun kBaapant. 299.

ch’c  shc

[Imw>0. 300. Rcz>0, ze |0, 1]. 301, we {(—e, —1]U[l, +=)}. 302.

(Re ‘.-)' ([m w)”
ch’h sh’h

305. we {(—i, i].306. [wl>1, Rew>0.307. Imw>0, we [0, i]. 308. w g {|—o=,

—1J UL, +ee]}. 309, Imw<0. 310. Imw>0, W E[O- sh %]- 315 we (—=, 0],

wel|—i i]. 312, we|—1, 1], we [0, +i =]. 313. Imw>0. 314. Imw>0,
we 0, i].315. |wl<1. Rew>0.316. w & {(—c=, —1]U[1, +e)}. 317. Rew>0,

’ - n(z+2) o TEE o
we|l, +e0). 318. w=cO0S- T 319, w= (,os—h . 320, w ish X 2’ 2
321 w=ishMEEID 335 we-cosZBh 333 we—chZE. 334,

2h & I

iléz(1}\[2—+l = i3 =13 325. i«—‘{}z(lh"), i-‘[z_%(l-i). 326.

B,
2

(2k+3)m
: ]
, —i 327. #(2+i). 328. I, -%t%i 320, V2 L=

o~

(2k+3)m
il 3
U ey } (k=0, 1, 2). 330. i@(ﬁ +1), ig(ﬁ—i), +2i. 331.

(2k+1)n—arctg3 (2k+l)n—arctg%

5l o LI
‘\[; Ccos 5 + /Sin 3 (k=0, I, 2’ 3’ 4) 332.
7 = 1—j_2—’ 2 =,l\_+51. 333. 2,=2—i, ,=—2+i. 334. 3=—1, iy = L +i —‘/21_
k
i 2k+1
3 =—§-—f~‘12_3-‘ 335. % =2[‘/§2+’J (k=0,1,2,3,4,5).336. 7, =¢ 7 "

Eif jyp L
(=0, 1, 2,3,4; 5, 6). 337. z, = ‘i/ie“( +*‘)(k=0, L 2,3,4,5,6,7). 338.
=0, z,=1, z;=—1, 2=}, .2;=—i. 339. 2—7—2’ 1. z, —zl(cosgigﬁ+

+isin2ke J(k =0, 1, 2, ..., n—1). 342. z3=Zz+(Z2—z,)(cos zn +isin2k J 343.
{D<argw<Z}U{74“<argW<2ﬂ} 344. Rew>0, we |0, 1]. 345. |wl<I,
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<L we {[—chh, —1]U[1. chh]}.303. |wl|<1.304. |w|<]1.

0<argw<

(1]

. 346. |w|>1, }% —argw

Imw>1. 349, {|wi <l Ozgargw < %}U{|W| <1, n<argw < 2;1}. 350. ¥ < %

ﬁ.i 4
3n W= 7(J_+I)e s b 2
|zr—:n'gw|<‘T- 351. " © “352. w=yzt 4 0%, J-1=1

Aa-2)e3 3 +334

2

2
= i { z+i 3’4 l+z % - z
W=|vE -] 36w =i 1 .365.\v:[ 217 366, w= |- 367.

12-14

\/zz +h?

w= )= d z+l i
=T - 368. w=¢ 1; - 369. f 1 " 370, w N . 371.

2 byat 2

i (-2 ~(l+2)5 _{J“‘J

ce 8., Mw= || —F——2_ | +13B. w=|"F—|,
w=2e Z I. (I_Z)%+(l+z)% i ,Z "'I

£ +1 2i- [z 3+4h,/z2+]
-1 =1i. = - = —f, W= —— K
1.374. W 375. Tz -376. 344 ,'t:_z +_]

1

377. W= 5(2 + ]z +a+ %) 378. a<argw<n—o, o=arcsin - 4%, 379.

Imw>0. 380. |w|<1, Imw<0.381. 1< |wl|<a+ Ja? 1 . Imw>0.382. [w|<I,

—a<argw<0.383. a—a® — 1 <|w|<1.384. 6+ 1 + 52 <|wl<a+1+a> 385

= 2 g2 g )
2 —ct). 386. w=X b2 (@ -b) ., 387, w12 ; =2

i
w=55—(z+ I
¢ a b
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< EK' 347. Imw < —-h“g-. 348. Rew>0,

- 356.

“_,:!-[E_ZLLJE:_?] 1 357. w = !““ 358, w —J_ﬂ' 359, W= -360.
2z-3-i ¥

© 363.
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388. w=z-1+yz?-2z-8. 389. w= 390. ==
<
22 22 2(|= h
;= 1,_1]07—4[6 W= Z
B e T (l+-2)'
7T r/
4 442 -A _ph ey
394, w= 1+Z_4(L'lhT}1__ 395, w= l+‘_—(,(lﬁh_%- 396. “’=ﬁx
H(1+27) b /’(I-l-: )2
2u i 243, 397 ] 1)% +
X 2 _tr=1, =tz g +3). V‘(?‘r L -
B 3

n/ %u
[ _2_|)/u‘u_drm £ 398. sz[(?.+~l‘:_2_]) o

+
o
&
I
&

|
g,
&
|
&
r
I
S ——

< +I(<. *UVZ +1

400. w=h(0+R)-2q? -1, 40L w=——qF—5 - 402.

! +1

y '%.' 2:(:+1)J;7—f+l
2% vr+2 '

v
& A ™ 27 -3+2

Z=1 212 -31+2 -i,
3 5. I i T T oy [ Y
=] ‘E)Zf’_ T IENY o s o kL) ST S
Peatto] +Q-V3)i 2+2i—(z4+422-2)
T n 0 : J;*Un
y e I = oo |, o W= =
ﬁ;<argn B we g, ha 408. ,, - ] 7. 409. ef-1
411. w= —-—'f—_ 412- W= l+—1——'
' sh3 «/fsh2

415. w=ishZ
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\%a | 5 7
/Euj, o= ‘F t)w_( +1)zz—l] ,. 0= ar ,\{;_

% . t—2i(r—l)\)13—r+!
5 4
- 1=2i(-1 Wi —1%1 i ( 1—iz” ]/3‘ 405.

2
416. w = “(‘ _: ) + 1g° 2 417. Ind+2kni, ke Z. 418. ni. 419. 2k+1)mi, ke Z.
e+

420. N2+ L@k + i, keZ. 421 . 422, [Ek +%)m'. keZ 423.
[zk + %Jm’. ke Z 424. (21: - %)m‘. ke Z 425. % Inl3+ (2Im — arctg %)r
ke Z. 426. ‘Inl3+[[2k + 1) —arctg 5 H ke Z 427. 1.428. 1+2kni, ke Z. 429.

I L-;'(z ] it 7-[57]
I112+f4.430,2lu._+r 4+2Ln,,{52_431_ :4.432_ In2+1i 3+..kn,

o f—

keZ 433. 1 + r( % ’An] ke Z. 434. i(o+2kn). 435. 7=2kn , ke Z. 436. z=ei. 437.

= k—-,n-f‘ ke Z. 438. 2Lnz=lLng®, uyHkM 2Lnz HUHT KHHMaTmiap TynamMu LnZ

HHUHT KHitMaTap TVIIaMHHUHT OMp KMCMHHHTHHA TalWKWT KHanH, xosoc. 439.
cos(2k 2 m)+isin(k V2 ), ke Z. 440. 277 [cos (2k + D2 +isink + 1) 742 |,

o (24t )m
ke Z. 441. e*(cosln2+isinin2), ke Z 442. e**" ke Z. 443. i/h_[ e( 4) s
- 2nk ﬂrcigi+{2.u\'+l)n 4
keZ 444, ¢ 4 . ke Z  445. - 5e 3 [cos(lnS — arctg 3) +
arctgd 42k
* ‘Sm(lns —arcte )] keZ 446. Se 3 Tr[cos(ln 5 - arctg %) +

+ i sin(]n 5 - arctg %)] kel 447, 7 ez, 448. A2 DF e 7.

 dx+l
==xr
7]

449, e(:i\'f”ﬁ)ﬁ‘ eid 450. . 2K+ e 7 451. a7

(4k+1)§r‘
" In2+2mmi’

k,meZ. 454, X2 4 ez,

k, meZ. 453. 1+2mmi

4m+l

455. jﬁu:[l sk, meZ. 456. a** pa (a*)! napHUHTr KHilMaTiaap TYNaaM#i ycTMa-

veT Tywanu, (@)% HMHT KMiMaTiap TYNaaMM, yMyMaH ofTaHaa, yCcTMa-ycT

TYWIHWK wWwapT amac. 457. a=‘—'; k,meZ. 458. o = —k—; k, me Z.
2m+1 Im-1

459. Tyrpu 6ypuaknu Rew = ¢, Imw = ¢ — Jlerapt tVpu. 460. TYFpH YH3NK-
nap. 461. {0 < Imw < o} — itynak. 462. {Rew < 0, 0 < Imw < o} — ApuM ifynak.
463. {Inr, < Rew < Inr,, 0 <Imw < 2n} — Tyrpu Gypuakn TYpTéYpUaK. 464.
0<Imw<m. 465. 3n<Imw<5n. 466. — n < Imw < n. 467. 2x < Imw < 4m.
468. 0 < Imw < 2m. 469. — 21 < Imw < 0.470. 2 < Imw < 4n. 471. —2n < Imw < 0.
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472. | Imw|< 7, we 0,4+ ). 473. PT” +1m “1 < % Rew <0. 474, — 27 < Imw < 0,

i Bl
Rew< 0. 475. w=2Inz. 476. w=—=Inz. 477. w=%'“(:”"+z “)

o

[:+ 2t -2 ]—‘— 480. w=--LIn [|+:5].
ZT

I kez. 484, 2= kni

478. w=2 . 479, w=
TI f—..

lw-)

T 482. 7= kn, ke Z 483, 2=(k+

481, w=2In X
I+ie”

2 — Fooki s s T K
ke Z 485.w[’<+ )n keZ. 486. Rez=7+5%, keZ 487. Imz=+-.

495. 2xn. ke Z 496. +7!nt qg+2lm keZ. 497, tln —iln(2+3), ke Z

4;in3
l—,)—‘, kelZ.

498. An—rin[\ﬁﬂ 1)"‘] keZ 499 L+km, keZ. 500. 2kl g

so1. L[arcted + @k« x|+ Lins. 502, XYE2 4 g Lins, ke 2 503

2 4

(5 £2)+ (2 £ Lmi, ke 2. 504, ‘i]n5+|: |arcig2 + & +%—-]n]i. -

505.z=i(-1)*In3+kn, ke Z 506. z=xiln3+D+2%kn keZ 507. z=2

!

(~rln2+-—)+2kn. ke % 508. ::z( ’%lni+ J+2Arr ke Z.

509.z=itn2+ 7 k+1 ) keZ 510. 2 =im2en(k+ 1) kez si. =(—1p Z+

3n o 3247 ¥
T y=+ XL 19 7 = 2 L Vo —
thri, ke Z. 512. 2=+Eb+2kmi ke Z. 513,27 = 5 + 2kn - iIn 5 keZ
514. z=L+2kn-iln VER pa 7=-3N +2kt— JIHJ—;H keZ 515. 7=2kni.
4 ﬁ 4 ‘/1
ke Z516. =—In2+(2k+1), ke Z.517. = ={ k +%1m paz=-1In3 ( i—)
2 ) 2
, : # o . BN 171, I el S~
ke Z 518. =kn(lti), ke Z. 519.z2=kn(l+i) Ba z=- i € Z. 520.
LkEln e o WECDR g8 521, Z<Imw< *”r Rew<0. 522.
ST 2142 2(1-2i) < -
O<hmv<Z, Rew>0 523, j%< ifz1||'<f’gc- pa Rew>0. 524. ER(‘ W<
525. —n< Rew<0 Ba fmw> 0. 526. '%T< Rew< = pa [mw>0.
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] {_4
527. 0<Rew<-— Imw>0 528. ———<Rew<0 529. W‘£=

Z

Jz +C +Ja -!-c

b 4c? —yf 22+

2
x Jz t+c +u+J( 2+t +u) —Bz} 6y epna a=%( at ot =
( a® + 2 +1lbz +c2} 532.w=\Nz2+c2+Ja2+c2.
R
[Jz Pzt J534w [(*’-*’) +14+
2

=~‘f(wf1+z’ +Jl—z2} 530. w=

= 53!.10'—-"3-:(

(%]

MI-—-

- Vb? +c2), B=

533, w=y 22 +4et -1 =
2
+ (z_ﬂ.) _1].
-1

K¥ypcarma. Kacp unsukiy akenaHTHpuil épaamuza 533-Macanara Keni-

L
G

z-—

THpHJIaOH.
’ 2 ;
~1+z7—
535. w= J 5 L +Z—i
acl . o fo2
o) (z=i)—yz° -1

KypcaTtMa. Kacp uMsMKIM akciaHTHpHW épnammuna 530-macanara
KeJNTHPHIAIH.
1+J_ +iZ

w=
336. 1- J_ +iz

Gl .
Kypcarma. W=7 7—i Kacp YM3HK/IH aKCJIAHTHPHIL €épaaMuia e4uMHU

KenTupuaran 44-mMuconra onub KeaMHaaM,

2 2
e z—-1 i 1_+_Z_ Ig o
537,  w=qfl+ '*(m] . 538 wHJ (]_z) v’ & v,

[ CpDEH)
(i He )

KypcaTma. KyKopckuii (GyHKIUACH KapanaérraH coxauu 530- mu-
COJIATH coXara akcJlaHTHPagH.

24—-952 369

539. w=




540, w= \/2-:—\/5_.(‘/"24 +4 42 +‘/Jz“+4 —JEJ.

Kypcatma. w, = 2% dynkuus [0, 1+] Ba [0, —1+i] kecManap 6¥itnua
KHPKHIITaH I0OKOPH SIpUM TEKHUCIMKHH 532-MHCOTHMHT uwapruga Gepuaran
Coxara akcjlaHTHpanaH. 532- MUCONHMHT XaBoGUIAH Ba CHMMETDPHS NMPHHLIHITH-
naH QoinanaHub, KuoMpuiaérran GOYHKUMAHN TONMIW KUIMH 9Mac, 541.

1
wzf (Z+‘/252h'])§+(2+\[22——7)_§+2 2=ﬁ (Z+JzT—T)ﬁ+

+(z+\/z2 —I)~i§ :

hid

K¥pcarma. w =(Z+JZZ—IJG hyHkuua épnamuna 6epuiiran coxa-

HHMHT IOKODHTH SIDHM KHCMH {[w,l 2] Imw, > 0} coxara akcmanamm. Ky-
KOBCKMH yHKUMsicH 6y coXaHu OKOPH IPHM TEKMCIMKKA aKCIaHTHPAamH.
CuMMeTpHs NPUHLMIKARR dolifananud Macana waptuna Bepuiran coxa-
HUHT (— oo, — ]| Hyp G¥iinua KHPKHITaH OYTYH TEKMCIHKKA aKCAaHHILIH -
HH Tonamu3s. By COXaHM IOKOPYU APHM TeKHCIHKKa AKCTAHTHPULI KHITHH

It b4
- WA [ “r-a)
smMac. 542, w =[e '“(z+ e I)J e w[e "(zﬂ/zz £ [)J fe]
r P
-l g4 212
543. w=[e ) T, TR ’a=amg£~'p= n

€ Zarctgf

2miz | —2nh
544. W= %i—‘—te_?.
e?miz =2y

Ky¥pcatma. Assan {0 <x< 21} HYMaKHH 10KOPH ADUM TeKMCITHKKA

AKCIIAHTHPYBYH (DYHKUMSAHW TOMHMHT. CumMeTpus npuHUMNHTa Kypa 6y
(bynxuus Gepuiran COXaHH XaKHKHH YKnaru Hypnap Gyiina6 KHPKUIraH
BYTYH TeKMCNHMKKa aKCIIaHTHpaIH.

- /cosrtz—cosnb = fw o i
545. w= o .546. w costz TeosTh, 547. w=1Jcos2z +ch2h.

: h
548. = [S0s2z4ch2h 549 M B50). =
cos2z+] cas2z+c!12h2
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N
cos 4K _cosin co.s:’!—z"Il —cos I
el e
ca.r%ﬁ—cos—a’-t- cosEr—cos -
ch¥—cost -
e B 4 556. w=ich ,,JE .
l—cos-‘% 2o

K¥pcarma. Assan napaboiaaHHHT CHMMeETpHsL VKM BViinad kecum

'Sh”}ca:mﬁ, Wy =JZ dyukuua €pnamuna napaGoaaHHHT IOKOPHTH APMHHU

APHM fiynakka akcaantupunr. Keiiny spun iivnakuu IOKOPH AIPHM TEKHC-
THKKA aKcIaHTHPUHT Ba CUMMETPHA NMPUHUNMHAAH roiinanaHuur.

559, w=

4+ +4 17216

(447«::)m+5\(34+]7:3+16

557. w=wm?mE 558,

L4 2
560. o |2/34Hdaz 4172 4 561,

5Z—J4;4+17;3+4

rl

562, = | EEENE Sl gen e

(z-iW5+3y -1

:2 +l+yz —J:JceruH +2Z{1+sino)

5

:2+1+J;‘*—::-m\»2a+1 —2z(l+sina)

Fie ] 1
Seq, ¢ pLNEELYT L P 565. W=t x
Z
. B RN
*J@—n(z%u\w+1)+2<2+J5)z*. 566, Wt

567, w:dl-ﬂil+v‘": .568. w =

Vaz 4172244 52
h? Z2ygh?E _chE =
ch 2+5h R . 569, tr=ich(:r /”_p_J

P D
\/ch' E+sh”Zchn

R i) i
570. w = ich(% In{z + 2 l)). 571. “-:{- 224423 _1] 572. w=
2 L

" b : = pay, 2 ._‘H— Z—Jz_h:‘
:(\/‘—\/ru!)s,r=3_’ﬁ(:' -+1+\z6+l).573-"“‘__m+£ i
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574.  w=y2+y2+y7" +4. 575. w =Jsh%-"chzz+sh2% +
i ’ 2 2n e . sing
+ Jch 5= ch™z + sh 5 - 576. w arcsm—cha .

KypcarMa.w=sinz GyHKuUMA Do={z: —%cRth«:%‘ 1m<‘f.>0} APUM

MYIaKHH IOKOPH APHM TEKHMCIMKKA akciaaHTHpanu, 6yHaa i%*’ﬂf HYKTa-

. ' . sing
nap cha HykTasnapra ytagu. by epnad w=arcsin ks dbyukuua D, coxanu

T nt . o
Gy ={W;»~7 <Rew< 5 Imw> 0} APUM HVAaKKa aKCJAAHTUPHILUMHK TOTHLLU

ByHna {Rez:i%, as]mu-<w} Hypaapra

KHHHUH aMac.

g ey
{Rew—i? 0<Imw \W} Hypnap Moc Kernagu. CHMMETPHS NPHHUMITHHU

SIng

YeKCH3 KV (caHOKTHM) MapTa Kymiad, Ww=arcsin T

Macana wapTHHH

KAHOATIAHTUPYBYM (DYIKLHA DKAHAUTHIA MILIOHY XOCHJ KHIaMH3.
2 2 . _ishz
l+Z" " 4o " ol cha
ST W B i TV x3g wE——e
'JZ' Y4z cha

“

580. w= arcsin &*“.

Ky¥pcatmMma. DU—{20< Rez< 2} neb onub, 576-MHCOMHU eUHLl yCy-

JuaaH GoigaaHUHT.

f Pl -3
581. x‘~=f1n(e‘-’+Je‘3Z-1]. 582. e o

chr

JCOS' mzighin +Jcos2 " _chln

583. w=iln
Jchz‘n:+sh2§

IV 606

1 %(b2 —az) i l+%. 3.2+i 4. R 5. 1. 6. 2. 7.4mi. 8. 9.8. 10.0. 11. 10im.

12..13. —‘2’”' .14

21. - % +9i.22. 2ni. 23.0.24. 2ni. 25. 1+ % 26. - -’25 .27.—mR2. 28, -\E[l = é)
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lﬁ' In(3 - 24/2).15.0.16. —16x. 17. mi. 18. 2ri. 19. —1.20. 2ni.

29. 2. 30. 2i. 31. 0. 32. n+l

ni, arap n = -1 Gynca.

[PSIN-N

n+l
- {R_[(..l)’”[ = l], arap n # —1 6¥nca,

34, {0, arap n = —1 Gynca,

oni, arap n=-1 6ynca. 3 (1+edi 38 LasnE® -1,

1
39. —1+ecosl+iesinl. 40. —(1+ish1). 41. %sh.’! +%i. 42. —%.43. e?

A

oy :
ezl +iV3). 45§ (1~ iB) e 2 1] g6 4B 1) 47,

48. —ie—!. 51, —2(1—i).
Ky¥pcaTtma. -ﬁ =1 WwapT HKKH KHIMaTIH \/Z QYHKUHACHHUHT OHp

KHUMaTan (/7 ), TADMOFHHH aXpaTHLI MMKOHHHH Gepamu. By Xonna

Ll i

‘/:“(\I_)n—\/_(cos'"gz“o-p-is argz+0) J_e 2

6Vnub, y: z=e",

s bid ;_ s
0 << J—z = = (_“.P) = — :
@<m, OYnraHW YUyH 7 ({ '% (-[, 5 —2(1—10)

6ynann. 52.2(1—i). 53. —2(1+i). 54. —4. 55. 4i. 56. 242 —a+i22.

57. 4022 +if2 + )] 58. 2ri 59. —2n. 60. 2R 61. 2nki

KVpcaTtma. BepunraH mwapt kyn Kuitmatau Lnz GYHKUMACHHUHT OHp
KuiiMaTnu (Lnz),=Inz+2ni TApMOFMHY axpaTHil MIMKOHUHHM Gepanu. Y xonna
Y:z=Re", 0<<p<ﬁ1r OVATaHAUIH VUYH

2n .
$ Lnzdz =f[In z + 2nildz = R [[In R + i(p + 2kn)]de".
v 0

S¥nann, Bynaxiab MHTErpaLiall HATHXACHTA

§ Lnzdz = 2nRi
¥

IKaHNUIMHY TOHI KMHHH sMac.
2ni y
<ML arap n = -1 6ynca

62. {nﬂ P ’

~ 2, arap n = —1 6¥nca.

(—I)ml ’21—_’:; , arap n# -1 6%ica,

=3t arap n = -1 6ynca.

63.

Y
et ] , arap o # —1 6¥aca, 1
65. l+a 73. 0. 74. 0. 75. 5 +1. 76.—2(1+i).

2ni, arap o = -1 byca.
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77. —Te+(3—2ie. 78. e'—1.79. cosl —sinl—ie—". 80.0. 81. 1+&hl.82. 2In2—1.

gy [ rESl Aoy oy g 85. Lshaz+c. g6, Lcharte,
2ni,n = -1. d ¢ &

|

87.  Sinaztc. 88, — bz+bsin bz 1 (

1 cosaztc. 89, e™ 25_0_5_2-5* +c.90, +[z- LJeaz s
4 a“+b @ @

sinaz + —-cosaz +c. g3 _ .

a

2
Fii 2z 2 z
91. ?simz——z—chaz+a—35haz+c. 92.

2
94.mi 95. shl. 96. 2e-+l4me~li 97. —2i 106, - IE.. Kyp-

8
catma: OepwiraH 1waprtaaH . ( Lnz) =Inz+2ni skamwmrusw  Tomammns, ¥
i (Lnz) iln 74 i i i 2 2
Saiiia | 'dzzjmﬁ*2"’4z=11£§dz+2mfﬂ=_ﬂ__n’-=_2H_
2Rz 1 z iz Iz 8 8

IKAHITHHN KYpUIl Kuitun smac. 115, —8ni. 116. % 117. 1812 118. 0.

19, 2nishl. 120. — . 121, 2mi 122, 2—e)mi. 123. xicos!. 124, — L. 125,

36
= 3;1- 7ei. 126.2mi 127. . 128, —n. 128. —27i. 130. 0. 131. 0. 132. 0. 133. 7. 134,

ni. 135. mie-1. 136, 2 mi(cos2 — cos 1 ~ 3sin ). 137. 0. 138. 2nishl. 139. 0.
9

2. : .
140. —richl. 141 - 27 142, - 2L 143, 0. 144, 7. 145, :%nch!. 146. inshr.

147. 0. 148. %‘ inchr. 149, 0.150. - % 151. 2msinlchl. 152, 0. 153. —ri. 154. i,

155. _ zt_(_tt:f:S%L@ i 156, 0. 157. ~g; 158. —1‘;3#:1. 159. 2. 160. _3%\/;:1:

161. —2ri. 162. — J;_f e 163. —2mi(b—a)~" 164. —2ni, arap 0 HYKTa Y KOH-

Typ Gunad yerapananray coxara teruunin, 1 sa —| HYKTanap ca Teruiu-
7 Oynmaca; mi, arap y KOHTYp 6wnaH yerapamanrad coxara —| éxu 1
HYKTallapHHHT (hakat 6UTTACH Teruluiy 6¥nu6, 0 nykTa Teruman Gyama-
a Ba XoKaso. Xyinac unterpan Gewrta xap xun (—2mi; —mi; 0: mi; 2mi)
KuiMaTiapHu Kabyin KUJIMIM MyMKuH. 165. a} 2mi, arap 0 HyKTa KOHTYp-
HHHI HMYMOA Ba | HYKTAZ KOHTYDHUHT TallKapucuna €rca; 6) —nie, arap
I aykra KOHTYpHMHr uunga Ba 0 HYKTa KOHTYPHMHI TamIKapH-

cuaa €rca; B) 2m'(]—-%e], arap 0 Ba | HYKTanap KOHTYDHHHT HuYMaa

érca; r) 0, arap GBa 1 nykranap KOHTYPHHUHI  TallKapucHua &rca.

166. 2 =1 arap # > 1 6yica, 167. o 168. sina  gg9, e"(],pﬂ]_
2, arap n =1 Gynca. 2 a 2
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Kypcarma: MYHKUMIHUHT XocwiacH yuyH KowMHMHT MHTerpan top-

Mynacuaau ¢oigaranuur. 170, % 171. 1 - 23% 172. K¥pcaTwma. Kym Kuii-

MATIH Lz hyHKIMSHIHT UXTHEPHIT BHP KHIMATIIH TADMOFH (Lnz) =Inz+2nik
HH onamus. V xoama %mff’(z)(an)k dz = 'j}{ff([-"Z)k‘ﬂz) = ((B¥nak-
Y 1

a6 unterpasnaiiMuz)) = —%{-;[(an)kf(:)].f = %f :

4
*{[(Lng), + 2ni] £(2) = [(Lng), - £(2)]}= £(0) = f(z)—f(0) 6ynann. By

.. 1 pfilz)
©paa 613 KowunuHr uuterpan dopmynacira kipa T jo——d_, z=
= “~
Y

<=f(0) 6ynuwmaan doiinananank.

=l

= b . Lg)
N Em'f -0

Véeoo

22. ABcomor AKNHAaIYBuH, 23, AGcomoT akymnamysun. 24, Hlaptan skum-
JAaluysup, 25, SIkunnawysuu, 26. SIkunnaiysun. 27. Axunnawysun. 28. Y3ok-
Jaysun. 29. Skpnnawysuu. 30, Sxumamysan, 31, Yioxnawysu, 32. Axun-
Aaruynun. 33, Y3oxnamysait. 34, Axinaurypus. 35, Sxpnaamyeon 36, Ysox-
Taiysyn. 37, Axuuraiysyu. 38. AGcomoT sxuHnawysum. 3%, AGCOMOT TKMK-
Aawysyy. 40, Yaoxknawysuu. 41. AGconior AKUHTawyswi. 42. ASCOMIOT AKIH-
Ulapran sikpunamysss, ¢ # 2kmn,

44. Yioxaauysuu. 45.
Y30KTaLIyBYH, ¢ = 2kn, ke .

Jawveup. 43. {

AbBconiot akunnawsysun. 46. «>0. 47. o> 1. 48. ¢>0. 49. o<, 50. o— UXTHEPHIT
Xakiquit conr. 51, ¢<0.78. 3 <2< 1. 79.14>1 80, |d<1.81. Rez<—1.82, 20, £1,

1 (2k+D)ni

$2,..83.1z[>1.84.¢[#1.85. z# 4% " (k, n=1, 2, ...).86. Re>5, 6y

€pna d>0 — uxtnépmii coir. 87. Rez21+8§, 6y epna 5>0 — wxtuépuii corn. §8. Xa-
KUKIH YKHUHT UXTHEPUI [2knte, 2(k+1)n—e] KecMacuaa TCKHC AKHH-

Taam. 83. R=1.90. R=c.91. R=1.92. R=-.93, R = % 94. R= -/-l;. 95. R=1.

N

96. R=0. 97. R=1.98. R=22.99. R=£. 100. R =L 101. R=t. 102. R=1,

103, R= %{- 104. R=c=. 105. R=0.106. R=2.107. R =ec. 108. R=1.109. R=1;

1, arap |a|= 1 Gynca,
loh4<1.110. R =3; |;—1—i<3.111. R= Iﬁ‘ arap |a|> | 6ynca. 112 R=1.113. R=1.
'a
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114. R=1. 115, R=1, |+ 1+i<1. 116, R={°f" &N 117, R=1.118. R=os.

119. R=. 120. R=k*. 121. R=1.122. R=w. 123. R=0. 124. R=3; [;—2i|<3.

.M-

125. R=~/2 . 126. R=1.127. R=1.128. R=1.129. R=1. 130. R=. 131. —g 132.R.

R, arap | z5| < 1 6ynca,

133. . 134. 0. i35. k= 136. { 137. &R, 138. max {R; 1}.

R arap | 71> 1 69uca.

139. R 140. R < R < R 141.0.142. R 143. R, 144. R2R. 145. Remin(r,, r,}.

ot e
146. R>rr 147. R< - 148. (7 149. —in(1—2). 150. In(1+2). 151. 4=1,

z#z—| OynraHoa wapTad SKUHAawanH; 7=—| HykKTagma sca y3okJjialuag.
152. |¢+1|=1 aitnanana abcomoT akuunawaanu. 153. | z|=1, z= ¥ , HyKTanap-

Aa sAKUHNawany; OupaKK aiiaaHaHUMHr Kyou | ra TeHr ©6ynraH yura HykTa-
cuaa ysoxnawmany. 154. Bupnuk aiinananunr | z|=1, z# 4/ , HyKranapuia

AKMHIalKO, KoaraH TYpTTa HyKTacuua y3okiawagu. 155. SkuunawiMiu

COXacH yerapacMHMHI UXTHEPHIT 7 #—1 HyKTacuaa skMHnawmanu. 156. Yera-
= 2kmi

paHuHr uxtuépuii z = e £ (k=0, 1, ..., p—1) HyKTacKHma AKMHIALIAnH.

157. Yeruparis: 7+ u‘-lzig Ba z#— | HyKTanapuna axuHiamann. 158. Yera-

pana abeomwt digrnawand,. 159, YerapaHuHr z21 HyKTanapuoa ssKHHaalla-
oy, 168, Yerapasa akuunawany. 161. Yerapana axunnawanu. 162. Yerapa-
HUHT HxTHEp#i < % 714 HyKTacuaa skuHnawaau. 163. YerapaHuur z # i%r

HyKTaiapias axiinaamanu. 164, Yerapauunr z#—1 Ba z # 5 -5 HyKra-

napuna skpinawany. 165, YerapaHuHr z#1 Ba z#ki HyKTanapuia SKMHIalanm.
166. UYerapanuHr z=l Ba zzti HyKTanapuna skuunawagy. 169. Macanan,

i ol @nt)e b 2 cos(2n+1)g +

¢,=(—=1)". 171. Kypcatma. 2n+] T o 2+l

+ ,z sin(2n+1)p

3,1 tpAaMuM Katop onamu3. By KaTOPHUHI SIKWHIAWYBYH

akaHaury Jupuxie anoMaTHaaH Keaud YuKagu. DHAM YHUHT HUFMHAUCHHHU
TormamMu3. AGETHHHT MKKHHYHM TeopeMacHra acocaH Z ¥3rapyBuM e“ ra 0 Ba
e (9#0, m) HyKTanapHH TYTALWUTHPYBYM paauyc OViiMdya MHTHIraHoa

oo j(2n+1)g oo 2n+l
£ = Z TEHTJTUKHHY onaMu3. Eyumu GunaH kentu-
n=0 2n+l 7= "@ n= 0 i
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RS

oo Zﬂf! L4 1+2

puaran 13-muconra kypa |z<l na Z el 2 -z GyaraHaury cabad-

i < cos2n+l)e _
m, Ye - lln-“'eiw 6ynanu. By TEHDIHK Ba ?;6_—_—2"“

oc

= i2n+l)p !
SRey & Tn+] 2KAHJIMCHIAH MCOOT KMIHUI KCPaK 6¥nraH TEHITHKHH

5 (z-1
XOcHn Kunu KuiiuH amac. 184. E i R=1. 18s. E il 'R 2. 186.
=

- eo .n _n &
— 23 R=3 187, T4 R== 188. X (—1y(z—2) REL189.
n=02 n= & n=
¥ cos| " R 1) i e
Eﬂcosk2+!5_"]2n%‘ R=e_, 191 E‘o > n+| {#7,:1‘ 1z-0"; R=119

o N : fiz MMM paBliaH. MxTuépnii
Zien; R .K¥pcatma: fl)e 0(C)axka p

2 oo p 20

2 iy .
Se C yuyn ypunnu 6ynran ywby €° = Zﬂ‘ﬁ KATOpHH Xaual MHTerpaLial
n=

HaTxkacina fz) GYHKUMSHUHT JAPAXATH KATOPra EiiIMACHHH XOCHT KIIAMHS3.

195, ]T[l+“_+ E( )n (2(;’1)31)" (’) ; R=1.KypcaTtmMma. bepuiaraxn

( . o 1) i
WapT acocuaa kyn KHiMatan V2 + 1 QYHKUHAHUHT Oup KMHMATIIH ( Gk )o

TAPMOFUHM aXpATHG 0N1aMH3 Ba 3IeMEHTAp QYHKUHATAp eummanapu YUYH Kell-

Tupunran (7) dopmynanai goiiganancak (6u3HuHr xouma o = 2 ), Kepax.nu

HaTiogapn  xocun Kwiamus., 196. —

iw( + 8)"; R=oo.

197, In2+2ni+ 3 (-1

n=1

n— _n" oo nel (21 n . o
'——(an)—- R=2 198, T(-D" ‘_71— R,
2°n n=1

00 2n+l
2 n+l 2 _2n+l, R =
199, S L R 200, X (-1 s
o )= S 2 @n+!
4y gHa R ox (a)z). R |6|. By epna
201, 1 T R 0. (_)(_,) < TRl
o, 2 nzn 2n)! 2, nJ\b

/]
=

n

377



; l n
(g) = I,(f:) = ﬂu)n(‘—aﬂ‘?l)_ ‘ ) 203. ng( I) C”(;’ ; R:!Lj—{

1
2-3 2+3 n [T]
ZL_])]:’_‘_(__::,_{)_Z = zCng. s q — .JE. By epiaa c" = Z

. e 5 oo 72n+l ..n+l |
X TS g 205, = =1 206, (1" ; R=1
(2,,,+ J S5 R=1 6. B0 g

o —1\n Ao oo n
= QDN anlp =3, 208. In2 - 2[1+§;]Z—; R=1

207, 2+ 2=l =
n=0 2°-n!'2n+1) n=1 n

2n+l oo n
e I = o b 1 i+l (z=1) | 5
209. nZU(‘ D DR L 200 3+2TCEDTE RS

o’), _I.
211 lE ,l -1 + -1, R=2. 312 ]“J_ 2 [3}2*1)"’
n=0 n
v sm([+"“)
R=1. 213. 20 2 YR Rea 314, Z( 1 Ty e B el
R n=0
215. Z n+ )25 R = 1. 246 2‘"”’2&:6"- 217, f(y= 240
n=0 chl
(5) .. S!n(1+5i
f) = __cfr—S_)’ R=e Kiypcarma. Karop koodpuurentunu
, f“”(a) ;
xucobiaw yuyH 6epuiaran ¢, = (n=1, ) (opmynanan Goii-

AanaHMHT. 218.ﬂ—i)=0,f‘(—!):2+:,f—"(—l)=(26+5i)4!: R=1.219.f(1)=0

: IN3(14+4) 43
f(‘)(_[):_n*__(“;ﬂ.-fa 31 R:m. 220. F(0)y=0, fuo(Q)=
=w10', R=3e—n 224. ﬁ ul LM(Z ) = |‘:;,h | (z+ ) +...: R=1.
225. 1+ 2+Zd 226 [__Z_z__i. 227 1+22-L7%
5 z T+ ETR A 4 067 B n 4 22
5 5
+~§*Z -;}Z”r 228 1Tz+z‘+%z-‘7§,z4+;_3357
2| 3 5 o
2 e 2z 2; I /& [71 n+l 2-—;:—1] n
229. z+ 5 3 30 240. 3.2 (-1 Z
- n-1 n-1\ _n i & PN -n-17 _2n+l
241. - Z(Z 3 )z 243, D [ e le
n=0 n=0 J

243. % i{, [l i (_nn4—n—l]zlul Sl = 2(24" 5 e 2 [5n+6+
e n=0 n=0

.|-(_|)”4‘"'i]zz"‘ 246. 2[33” _mei-I) 247, Z( 1) ( Ju+" 3rr+" _231'1.‘_‘311).

n=0 n=0
248, z[ Sn 7!s'n+!] 249, Z(’H']){ 8 __&':H-I] 250 E (—])“ 330+1 :Zn
n=() - s o i n=0 4 (va ‘
oo N
Lo 1 n 7 LG- 252, 1+ _4n 2 sin &2 . Z_
nzl( : (’ )' r;l (4 )' e v 2 nEb 4 n
4n
nydn g 5wl
254, ”2”( 1)72 @ 263. 1+ 5 “3t o

K¥pcarma. Homabaym koadubuuuenTnap yeynn Kyiingaruaan u6o-

oo oo

par. Aiiraitmik, 8(2)= ¥ ap (z-a)" pah(z)= Y b, (z-a)
n=0 n=0

éifnamManap

" b R 2(2)
Mabjivam 6yaug, JS(2)= %{ﬁ hyHkums @ vykTaHuHr atpoduna ronomopd

OVncnn pa 6y dynkuuanm (z—a)HUHT lapaxanapn OvVitnua Teiinop Kato-
pura €itnw ranab KUAMHCHE, Y xonma

o0

= 2.

(‘l

f(:)=

a4ed apas kuanb,

S MD)=g ()
TCHIMKAArH MOC Napaxajiap onauaary KoaduunenTiapun Texriaw ép-
Oamupa

g b b it te b=a, n=10,1,2,

EKH

coby = ap,
C'Obl F C|bl) =
('[)b)_ + Clb] + Czbn =

TCHIrIamanap cucreMacHHH XOCHJ KHJlaMu3. By cucreMaaat aca ¢, ;. ¢,
]'!DMEl"bJ'lyMJ'IapHM KeTMa-KeT TOIMHULI MYMKHH.
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2853
Busnunr muconnag (z) = zsah(z) =In(1 + )=z - 32— 3 ‘T —... bynuo,
(*) cucreMa YpHHra yuoy
c-1=1,
sl =
C”[ 2)”‘ I=0,
g [%]+c, (-u%)u'l | =10
CUCTCMaHM XOCHA Kuiaamui. By cuctemanan ¢, =1, €| = é &) 3—%, vee
JKAHJIHUIHHH TOTMHILL KHHHH amMac.
2 2
264. 7+l 254 265 145 -4 4 266 1-2 _ 1T /4
64. : 3 ]5z+ 65 +3 352t 266. 1 & " 360% T
5 n+l
-, 19.2 z — (=5
267. i+2¢+—6«z +... 268. l+z+ 5 269. ¢, ﬁ[[ 3 J

n+l
—J5 "l 00 A o y p2n+l
_(l 2\]_) } nz0, R:@. 270. zz_, 271. 2(—')? X .

oo ! = 2n+1
272, | - 3 zb z') E( [)” ()..Z)z"ﬂ i 1
- = —— = 51N A
2333356 335889 " - 2> & @n+1)!

K¥pcatma. f(zg)=c tez+e,l2ted+ .. .+t + .. neb onud, Ho-

MabJIyM ho:)d)(buum:lm:ap ycyauaaH (bon,uanauum epﬂamma cin=ily 2,
J) KGBQJfI)HUHCHT'HpHH Tonamu3. bepunran waptnapnan (bounaﬂaﬁmh

f(z} =z+etce, + .+ ¢ +... Bydapaxanu KaTopHM HKKH MapTa xai-
a6 mnb(pepeﬁuuammumua f(Z) Ba f'(z) napun OGepunras TeHriaMara
06 Gopud Kyitub. HOMabayM KoadbMUMEHTIADHW TOMUIL YYVH YOOV

1 2{.‘2 = Ol

bey + 27 =0,

4.3c, + 2%, =0

| (n+2)(n+1)c, 2+ e, =0.

TCHTAaMalap CUMCTEMAaCHHK XOCHJT KHJIaMHU 3. By ¢cpaoaH

¢y =0 c——kg =0 ¢ = 5 :
g Uy 6= =S G = i 5 00 s B (D) S

okaHauritiy tonamus. Jemak, =0, 1, 2, ... Jrap yuyH Cp= 0 skarni. Mare-
MaTHK HELYKUMS yeyanaad doiinananud,

sy = A.._,_.,T—?“z_____.._ c = (_])'t“-i _ﬁjs__
2k+3 Qk+1+2)2k+1+1) 24+ (2k +3)!

TEHIMUKHUHT VPUHIN. OKaHAKMTHHK KYpcaTHil KWitiH aMac. by epnad xe-
pPaAKAKM CHUIMaHM XOCHI KUAaMM3.
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< (2n) gnel < 227(nt)?
274, ngﬂzln(n!)?. 2n+l" 275. 2 ( ) 22n |)- - 276. fgl!) (2!1)' t
278.1. 279.5. 280.15. 281.3. 282. 4. 283.1.284.4.285.3.286.1.287. 3.
n—mn>m,
288. > min {n, m).289. { omumit HyKta, n = m, 290.n+m— 1.291. 2n + 3m.
Maxcyc HyKTa,n < m.

292, {min {m b, m 2 M, 993 7=+ 3i nykranap — 1-TapTHGAN HOMAAP.
2nn=m

294, (4k + 1)12-1:‘ k=0,+1,+2 . nykranap — 2-taptubau nomiap. 295. z =10

— 3-tapTubau Hoib. 296. z=0 — 2-TapTHOAM HOAb, 7 =2i — l-TapTUbAM
HONb. 297. z=0 — 2-TapTHOAM HOAb, Z=kn (k==I, £2,...) l-TapTHbIAHM
Honnap, 298. ;=0 — 3-taptubau Homb, z=kn(k=+%l, +2,..) l-tapTubnu
Homnap. 299, z =Q2k+ Dni (k=0, £1, £2,..) — Z—Tap'ruﬁnn Honnap
300. z=+ni— 2-taptMbau Honnap, z=(2k+ ) mi (k=0, *l, £2,..)) —
onnmit Hoanap. 301. z= (2k + D (k=0 £1, £2,...) — 2-TapTHOIH HON-

dap. 302, z=2kni (k +1,+2,..) — onauit Hoanap. 303.z=0—
5- Tap‘mﬁ;m Hosib. 304. ’—+1 — 3- Tapmﬁnu Homnap; z=kmi (k=0, £1,
£2, ...) — onauii Honnap. 305. z = — i — 2- TapTHOAH HOAk;, 2= kni (k=0,
+

I, t2 ...) — omauii Hoyuap. 306. z=0 — oaauit Honw; z=kni (k=0,
1, £2, ..)) 2- tapruban Hoanap. 307. z=(4k+l)% i(k=0, £1, £2,...) —2-

Taptuonu nonnap. 308. 7= 31!(2!( + !)% Ba 2 =% 1’(2.!'( + 1)125 (l iiﬁ)

(k=0, +1, #2,...) — onauii Homnap. 309. z = 0 — oaumii Honb. 310. =0 —
3- TapTu6au Honb. 311. z =0 — 2- TapTHGAN HOMb. 312. £ = 0 — onnMIT HOMB;

7= % (k +1) m (k=0,%+1,%2,...) — 2- Taptu6au nonnap. 313. z= —1—2-

o+

TapTu6aH Honb; z=2mik (k=0,+ 1, 2; — ..)—ommuii Honnap. 314, z =+ —
3- TapTuGnu Homnap; z=kn (k=0,+1,+2,...)—onauii Honnap. 315. z =% 2—
3 — taptuban  wonnap; z = 2kmi (k 0 +1, £2,...) — omaMii Homnap.
316. z=2kn (k=0, £ 1, £2,...) — 2 — TapThbnu nomnap. 317. z=*ni —3-
TapTuGau Honnap, Kojiraw Gapua z=kn (k=0, +2, *3,..) HyKranap —

omanit  Hoanap. 318. z=£+k7r (k=0,%1,+2,...)— onauii Honnap.

2;
1,

319. Honnapw ityk. 320. z=kn (k=0, £1, £2,...) — 3- Taprubau Honap.
321. z= 0 — 2- TapTHbJIH HOMB; T = .lm(k +l,i2 .) — 3- TapTHONHN HOMNap.

322. =0 — 3- TapTHO/IH HOJIb; z..%/_ BA 2= L Yk - (l+:J_) (k==+1,

+2,...) — omnmit Homnap. 323. z=(2k +1) % (k=0,%1, £2,..) —3- Tap-
THGAKM Honnap. 324. z =4 HYKTa HIAH3HUHT OHp KHIMATIH (JE )n TapMOFH
yuyH 3-TapTHOAM HOMb O¥mamu. 325. By muconna 2 Ta yHKuMa Gepuirad,
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UYHKKH W = JE (DyHKUMS MKKM KHEMaTad QyHKuMaaup. By (QYHKUHSHHHT

OUPHHUM OMp KHIMAT/IM TapMOFH yuyH Z = 2km* 6 HYKTanap, MKKHHYH

OUp KMHMaTAKW TapMOFM Y4VH 3ca z =02k +1) :ri-%(k=0, +1, £2....)

HyKTanaap 2-tapTu0au Honb 6ynanu. 339. 3ua aMac, yyHKH QyHKUMA HoNna-
PHHMHT THUMHT HyKTacH @ = 0 HyKTana dyHkums ronomopd smac. 340. 3un
aMac, 4yHKH z= | HyKTaza ¢dyHkumus ronomopd smac. 341. Paxkar yekcus
y3oKjaaliral HYKTardHa JUMHT HyKTa OViIuun MymkuH. MacajiaH,

f(z)=sinze O(C) Ba a,=nn (n=1, 2,...) 6¥nca, f(a,) =0 Ba lima, =
H—p oo

6ynanu. 342. Masxkya omac. K¥pcatMma. Altaiinuk, f(z) dyukung z=0
Hyxrtana rojomopd 6¥ica, yhna wynagait V' (0O, €) atpod TONMHIAAHKH,

f(2)=0(V(0,e)) 6ynaan. E = {7_}!1—_1}, ned GearnaaiMus. £ TVnnaMauir
“ft=1)p=1

aumur Hyktacu 0 6¥au6, Oe 1V (0, £). V(O, ¢) na g(z)=0 neb oncak,
wapTra K¥pa v g€ £ yuyn f(z) = g (¢) 6¥nanu. Sironanuk Teopemacura Kvpa

V(0. e) na f(z) =0 OVnanu, nekuH wapTtra Kypa f(tz-[-’;) =il =05 20y

M. 3unauAT KVHRIran macana WapTHHHM KAHOATAaHTHPYBYN (YHKLHA-
HUHT MaBXxyI IMACAHTHHK KypcaTtanu. 343. Mapxyn smac. 344, Masxya sMmac.

345. Masxya (f\z)—vﬁ) 346. Masxyn. KypcaTtma. AATalNNK,

f(2) dyrakuua 0 uykranuar V(0, €) = D atpodmaa ronomopd BVacHH.
=

= {%} ] ne6 onamu3s. £ TininamMHHNr IMMHT Hykracu O e D. g(z) = 2% ne-
n

;T V. 7 = 1) el o Y-z 1
cak, g(z)ec (D) 6ynubd, g (‘)] £= g(n) - f {”] (D), Y Xonza
siroHanuk Teopemacura k¥pa D na f(z) = g (2) = 2 6Ynud, Oy dyHkims Kyini-
raH Macana lapTHHY KadoamianTupanu. 347, Maexyn amac. 348, Masxyn
oMac. 349. Masxyn sMac. 350, Masxyn. 351, Masxyn. 352. Maexyn aMac.
353. Mapxva aMac. 354. Masxyn smac. 355, Masxkyn. 356. Masxyn amac.
357. Mansxya amac. 358. Masxyn smac. 359, Maexya amac. 360, Masxya amac.
361. Mapxya; f(z) = | + z. 362. Masxya amac. 363. Masxyn omac. 364, Mas-
®yi: f(z)=(z—1)’. 365. Mamxyn; f(z) =(z—1). 366. Manxyn smac.
376. KypcaTtma. Teckapucuuu dapas Kuiamus. Ai’:Tai'mnK P () kymxai

Pn( )

ronomopth 6¥nanu. 7 — e na f(z) — 0 oyarananru cababnu (UyHKN 7 = aa
P (z)~cz2"), f(z) dyHkuns ByTyH KOMINEKC TEKHCITHK { na yerapanaH-

rani. dapxakukar, 1M £ () 20 = 3 R>0 v ze izl > R yuynl/2)l <169-

dyukims ' na

GupopTa XaM Hojdra sra 6¥nMacun. Y xonaa [f(z)=

nany. Arap m:: |/ (2)] = M necak, yxonna v ze Cyuyuifiz)l € M+ 1 Tenr-

cH3nHK Oaxapunany. YHaa JIuysuins teopemacura Kypaf(g)y=const €xkun P (7) =
382

=const GYnaau. By aca P (z) HUHT GepuaMiuura 3ua, MYHKH LIapTra Kypa
nz1 na c =0 amd. 3unauaTt GpapasHUHT HOTYFPH, TACAMKHUHI TYFPHIHIH-
HU ucBoTaiime. 380. M¥x. Macanan, f(z) =zsa D= { z| <1}.394.2<|z| <4.
al < |z| < |b|, arap |a| < |b] O¥nca,
395. 2<|z+1l <. 396. @. 397. || H H || H
@, arap |a| > |b|6:7.nca.

398. 0<|z—i| <2 399.5<|z+2i|<6. 400. 0<|z—2+i|<1401.1<|zl<2.
402. 1<|z|<2.403.0<|z—1]<l. 404. 1<|z|<2. 405.1<]z—1} <2.
406.0<|z—f|<l.407.%<|z]<2. 408. e <|lz— 1] <e.409.0<|z—d < 1.

= A\
410. 0<|z+1] <. 41L |zl =1. 412. @. 416. -1 X (gj 3 Lz e
< n=0

oo ~ o .
a7, 3T 2 pp2 418, (_]k) z("*"")(

n=0 I a n=0 k-1

n
)i ld<a

Y1

1
rd k-1 n=0 z=l

< n=0

| = (n+k-1 i 1, s n
419, L 2( }(%) 14>a420. L+ 214 <1,

+Y (—lye-ty0<iz—il<1 422. - 3, Li1d>1. 423 F [1— Tfﬂ)z".

n=(0) n=2 Z =0
.y [—-———l) " 5.5 7"426.1 LS o - Ly -
n=-1 n=-1 n—- (z 1) L
= Y- o< 1428 - Lo+ z (22 s 0<lz—2il <

n=0

429."};_?;1—1#” 4430. 2 5 | T oy @D

= sin|(n+1) 3E 5 ¥
‘20 '[—n_+_l “4']' feel% BB we ag | DaED

22 n=1
n-1
oo —1\) T 1 1y
S (l_i;).u—l —(l+i)n-l z ( l) 2 sin [(n 1)4]; |Z_ll S ﬁna_
2i (z- 1)" n=l (z-1)"
3 B A2l
n Sl DTG G
,,S::(] (- 1) (2 l)' s lZl <o, 432. ,é) (2.’1)!22"_4 ol 4
_.__1_+L_ 1 + i 0<|Z|<°ﬂ 433. i zn—l. |z|<°°.
61z 8 1012° . = oalAtE
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22n-| _zln—l

2 o
2 l _]__Z_ L2 oo % < oo
434, ?..—-2—!;2-+4! et 0<|z] <. 438. EI anr 14
12y _1sfz). 1_ 31y 438.
436. 2’?;‘,](2] 356(3) ) A% o X

. I< (%l) 439, -5l .Lz( 1y &= 440,

o e DA e 4 HCD e g
Z e ¢ ,?:1 anz T 53 % :

oo oa _ln n
+E (2.3+|z

g+l = R Lol Rl

. 448. Karopra éiun-

n-1
i < L’H. _L_ n 2 451 ( 1)’”1 __...2 - +
Maitoy. 449. nzl G 2),”_3'450 = E,( itz <2)". Z z

- © o 1y N 1
+3 L 45y, SN FENT e 3 EN

n=1 z’ i n=-1 9 n=0 9_2n+ n=-1
+2( 2" 454 Przr S L. 455 - n+z(“"” n2!
e 2 4 < P! "!Z"_zl Z ey
1 n (D)™ -(2-)™! b nelz—d < 5
Xz 463, 2+12( 1) _571»,1—“‘(2“2)’0<Z 2 .
= n=0
- (n+3)i"(z— r)
464. 2 1" —— 465. —
HE:|( ) E{) 2'”"' 4(2 1) 4(2 i) ,,% g+

2n - -2
0<lz—i <2. 466. Z( 0k n+2’ |4 > 1.467. Zfzu "+ e 6y

n=| n=1

= 1 . 3
cpaa Ch:C)]":(—l)";{Z,f)(zk+1)[(2n+2k+l)!! (n=0,1,2,..). Kypcarma.

f,(9=sinzBaf, () =sin % ne6 Genarunab, f(z) HM z HUHT MycBaT Japaxana-

pu 6¥itnua Ba f,(2) HH z HMHT MaHpHit napaxanapn Gyitnua Katopra ¢iaMu3:

nZ

fi(z) =sinz = }:ﬁ(— Qnriy (lz| <oo),
=
fz(z)—%m——niﬂ( n "a;[;.—m? (zl >0).
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Y Xonna 6y katopnapuu Kynaiitupiw épnammna V= {0<|lzl < an
) a
axmmamynqu xepax:m Jlopan KaTopuHKH Tonamu3. e

468. rz + 8_,,7. = e
n;() Z :Gyepnac [ é} T’(_n!T)' (n=0,1,2,..).

it i sm(l+ﬂ£) i -1 (_1)n+|
. = =l < oo, n
Lere <fz=1<=  470. P nEﬂ }2“, :
=1 -1 -1 -1
2 n Sa 17(-1 -
471. 2 3¢ +6 1328 z +§_', ; "L W I ( ]5) 2"+
N==on n=3 n==—co
-1 =
2.(=1)" 2 (-1 ' =l o n
+ e —3n—4 _n (=" 5
H:Z—on ,,Z[) 2"5 473. n:z—m 9 e +n§0 blad <5

474. _Z (51) z“”+z

i 4n+l

n _Snmﬁ 2n = (-1)" 2n
% 475 Z +n§n it

nl

476. Z ( l) —-1" +Z 3}1:‘-‘-5’ (z-1" 477. '“22 (!i’+l)( 1” (&= )

ft=—00 N=—co
| )n+l _2n+l

RS e Ly ol |
sn+l N
n=0 27_22n+3 Z(H+2)z (z=-i)".

n=-—ca

(z-D" 478.

479. 1+ )L (=n™'2" ’“sm"n(z DL 480, - Z z ‘E]“_i?-"”'lz".

n=—co n=—co n=0

481. Zf‘”' 1y Pt (z-1 1.8 19 g
e i=n(2 ”“ V. 482, Teel) 9. &l

= =1 nq=n-1
i 1+(-1)"'4™" 5
sz‘i qu+2 (z+ 1" 483. Y _5—22 . 484, (z—2)M+6(z—2)+

n=-co

23 s 4 N (_1)" 4872 +720423 =2+l 21"
t£2(z-2) +5 + ) (-1)" 2L Hiontis (o

) % @ni2)l -2 +;(2 7E0)]
®(16n2+24n+5)(z—2)*. 485. Myk. K¥pcarma. Bepunran f(2)= sinzz—l

hyHKUMSA a=ec HYKTAHWUHI Gupop Viiunran atpoduaa rosomopd GVaHLIM

etapnu. 1z) QYHKUMSHUHT TosoMopdauru 3 = —g— +2nk (k € Z) nyxra-

napna Oy3uIraHaMri Ba [im N7 = ByaraHK yuyH a = o HYKTAaHUHT UXTHEPHI]

yitmiran aTpoduHH OJITAHMMHU3MA XaM 6y atpodna fz) pyHKUMs rojioMope
Gyna onmaiinu (uyHKH By atpodna {z,} kerma- KETJIMKHWUHT YeKCH3 KT COH-
nary HyKranapu étanu). 486. Xa. 487, ’Xu 488. HMyk. 489. My, 490. Mik. 491.
MK, 492. Myk. 515. 1. 516. a=0 —2-tapTubnu kyt6; a=kn (k=+1, +2, ...)
— 3-tapTubnu kyTOnap. 517. a=2 — I-tapTubau Ky1t6; a=1 — 2- Tapmﬁnn
Kyt0. 518. ¢ =—1 — l-TapTuénu kyr6, a = 2 — 3-tapTubnu Kyr6. 530. z=0
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— Gaprapad) KMIMHAAMTAH Maxcyc HykTa; z=km (k=xl, 2, ...) — RyTO-
nap. 531. =0 — Gaprapad KUIHHAIUIaH Maxcyc nykra; z=+(2n—1)n (ne N)
— KyTonap. 532. 7=~ — KyTO HyKTa; 7=—1 — ¥Ta Maxcyc HyKTa.533. =« Ba
7z=1 — Baprapad KuaMHagHraH Maxcyc HyKrajlap; 7=—1 yTa Maxcyc HYKTa.
534, ;=0 — Gaprapa) KWJIMHAAHIaH Maxcyc HYKTa; I=Km (k=%l, £2, ..))
— KyT6nap. 535. 7= — Gaprapady KuaMHaIUraH Maxceyc Hykra; =0 — ¥Ta

Maxcyc HykTa. 5336. 2 =% (k =%1, £2,...) — yTa Maxcyc HyKTanap. 537.z=0

yTa maxcyc Hykra. 538. K¥pcatMma. f(@= nE GyHKUHSA YUyH
b4 =% (k=%l, £2,...) KyTO HyKTanap 6yanb, =0 Hykra 6y KyTO HyKTanap-

HUHTE JTUMHUT HYKTacK OViiaau. =0 HYKTaHHHT HXTHEPHil TCIIHK arpodunn
onranumuana xam fz) GyHKIUAHUHT YeKCH3 KVT Maxcyc HyKTajlapi (kyTO-
jnapu) ETraHInry cababan 7=0 nykra flz) GyHKuMA yayH AKKAIAHTaH Maxcyc
Hykra 6yna onmaitau. (MYHKUMAHWHT Gynzail HyKranapura yHuir AKKasaH-
MaraH Maxcyc HyKranaph neitnnanu. 540. =1 — 3-rapTHoan KyTo: =0 Ba
7=—1 — 1-tapTuban KyTonap. 541. =kr (k=0, £1, £2, ...} — l-tapTubnn
Kytonap. 542. z=ti25—(lfi) — 3-TapTubnu KyTOAap. 543. 7=2i — yT1a Max-
cyc Hykra. 544. 7=—i — YyTa Maxcyc HyKTa. 545. Baprapad KuaMHaLWran
Maxcyc HyKTa.-546. Baprapa KHIMHAIHraH Maxcyc HYKTa. 547, 5-TapTHO-
au KyT6. 548. 1-tapTvbnn KyTO. 549. 3-tapTHGau KyT0. 550. VYTa Maxcyc
HykTa. 551. Arap n# m Giysica, max{n, m}- tapTubau KyTO; arap n=m oynca,
TapTHOM N AaH KarTa GynmaraH KyTd HYKTa (xycycaH, Baprapad KUaHHA-
[AMraH Maxcyc HYKTa). 552. (n+m) — TapTHOIY KyT6. 553. Arap nzm 6ynca,
(n—m) — TapTHbnH kyTh; arap n<m Gynca, y xonaa z=a nyxra (m—n)-
TapTUOAM HOJb. 554, (kntim) — TapTHOIH Kyt6. 567. m—n. 568. m+n
569. m+n. 570. z=03Baz =+] — 1-TapTHOIN KyTOIap; T == 3-TapTHOIIH

Hons, 571.z7=—1 B2 Z =%+f—‘£i — 1-TapTubaN KyTONap; 2= 3-tapTubnu

Homb. 572. 2= —1\7%5 pa Z= :‘}—?— — 1-TapTiban KyTOMap; £ = — TYFPH HYKTA.

573. 7=0—1-TapTHONH KyTO; 7 =21 — 2-tapTubau Kytdnap; z =e S—tapTHOIH
Homb. 574. 7=+ —1 ~TapTUOIU KyTONAp; T =e— {Ta Maxcyc HyKTa. §575.z=e0—
{Ta Maxcyc HyKTa. 576. z7=c0 — T Maxcyc HYKT4. 577. =0 — 3-tapTHoIK KyTO;
7=co — YTa Maxcyc HYKTA. 578. 7=—|—¥Ta Maxcyc HyKTa; == —3-TapTHOIH
HOMb, 579. 7=2kni (J=%1, +2, ..) — l-raptnbnu KyTONap; 7=ee — KyTONap-
HHMHI JUMHMT HYKTacH. 580. 7= 0 — 2-TapTHOIH KyTO; =2k (=1, £2, ...)
— 1-taptubnu Kytonap;, Z=e — KyTOJIapHUHT JIUMAT nykracu. 581. =
=(2k+ D) (=0, £1, £2, ..) — l-tapTuban KyTOnap; z=-e — KyTOAapHHUHT

AuMUT HyKTack. 582. =0 — 3-TapTHOIH KyTO, 7= 2kn=* in(2+ \B ) (k=0,

+], #2; ) — l-tapnbmu  Kyténap; 7= — KyTONApHUHT JTHMHT HYKTacH.
583. =0 — l-TaptMGIM KYTO; 7=+2i — 2-TapTHONM KyTOnap; I=e> — yTa
Maxcyc HykTa. 584. z= 0 — KyTONMapHMHT JUMHT HYKTaCH, 7 =o0 — TYFPU
HykTa  (ommmit Hone). 585. z=0 — Gaprapady KMIMHALHUTaH Maxcyc HYKTa;
7=2kn (k=] +2. ..) — 2-TapTHbIH KyTOnap; =« — KyTOIapHUHT
simvut Hykracu. 586. z=0 — Gaprapad) KWIMHAZUTaH Maxcyc HyKTa; 7=ikn
(==l,%2, ..) — 1-TapTbIM KyTONap; == — KYTOJapHUHT AMMUT HYKTACH.
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587. t=kn (k=%1, +2, ...) — ¥Ta Max ;
;ISEI;'C)'.C: 1(;v1_c_ra6 588. ;=1 Ba z=§ —Mﬁéﬁ%m algfr%nép_;;: fxéanz;ummaran
1-T2;.p<'i‘ o Jfgﬁgafb_ﬁmnﬂaﬂ"m" Maxcyc HyKTa; z=kn (k==*1 ?2 ) i
e R T
TYFpH HyKTa. 592. z=kni (k=0, *I, ‘12, ....)z—_ol—_'rz;?‘i:éa'lxi:yc HGYKTa‘; e,
w@}’o;gagggnrznémuf HyKTacu. 593. ;=0 — yTa Maxcyc ;v&-lrﬂfziip‘—z?:c -
ik niaxcy;; Z]—{YK;;‘yia: MaxXcyc HYKTa; {=eo — l-mpmﬁnﬁ K.yi‘ﬁ. 595, erpj
ke o Maxcyc, HL oo —S ;yrprl HYKTa. 596. =0 — yTa maxcyc HyKTa;
PR l-mpmﬁmyma- 2 7. .z—l — VTa Maxcyc HyKTa; 7 =2kni (k=0 il’
1 KYTOMap; g =eo — KYTONAPHHHT JTHMHT l-Iy}(.T,ElCMt

= T - —
598. z=(2k+D5 (k=0, 21, +2,.) — |-rapru6an KyT6nap; r=co — KyT6-

JIAPHHHT JIMMHT HYKT =2k (LR
vKTacu. 599, z=(2k+ 1)3 (k=0, £1, £2,..) — 2-1aiyru6-

JH K . oo —

" MTZSEEE(?—- e +|%yr6n)ap1mlﬂr mmgr Hykrac. 600. z=0 —3-tapTHban
KyTO; +1, £2, ...) — l-TapTH KyTOnap; z= ’Vl‘ﬁ‘
JIUMHT HykTacu. 601. z=kn (k——il?iz,n.?) —l-JEB’mZG;: gr-rg}:apfngmmr

KHﬁJ[apHHHl‘ JIUMHT HYKTacH. 602. A[a]] axmin ”‘_05 —11 i—'y e
= Bl ( )

6", . 1 =k
Vnca, v xonua =2knta pa =(2k+1)n—a (k=0, +1, 2, ...) I-TapTHGan

KyTtOnap; arap @ = i+ L 6
; Vb, m x ~OH 6V S P
) y&T con GVica, ..k1t+5 Ba TR

COH Bynce —(2 )+ s
ynca, 7=(2k+1)n+ 35 nap — 2-Taptuban  KyToaap; = — Gapua

Xonnapia xaM KYTOTapHMHT THMHT HYKTa

+ o CH. 603. Ara =

S o) IICE, MGG Gt sin Lt 5L 22 ?.)aﬂml—(:;pgﬁﬁi:ll‘

Snca p,:arap q=mmn OyauG, m TOK coH OVaca, z=2km Ba m X 0

e . (2k+1)n nap — 2-TapTHOAM KyTONap; z=c — Ga ylrico

Xam }}Wﬁﬂapmmr THMHUT HYKTacu. 604. =1 —’V'ra Maxcyc o ‘>§01'_mapﬁa

omnmil HykTa. 605. 7=-—2—2-TapTHGAH KYT6; 7=2 — y1:a hglxci;)éx}?;k;fm B
- 'KTa, Z=oc

— 3-TapTubau Kyro. 606 e
KY Ba 607. 2 o =L 22, ) — 1-TapTiGm KyTG-

aap; 7=0 — KyTOnapHUHEr THMHT H | Z=o0 — |

b 3 YKTacH; 7=e> — |-TapTi KyT6

{Ta Maxcyc HyKTa; Z=ee — OJLIMi1 HOMb. 609, ;:op_,-gj;“.\,axcgf Ousyg-r_;)
’

Z=co YTa Maxcyc HyKTa. 610. zzﬁ (k==%1, £2,..) — yTa Maxcyc HyK-
Tanap; z=0 — {Ta Maxcyc iy;qanapunnr JUMMT HYKTaCH; Z=c0 — yTa Max-
cyc Hykra. 611. 2= g (k=0%£1%2,..) — yra Maxcyc HyKTanap;
7=0 — ¥yT1a MaXCYC‘ HYKTQJIAPHWHT JHMUT HYKTACH;, I =e — TVFpHU
Hykra. 612. T=-- (k==%l, £2,..} — ¥ta Maxcyc HyKraiap; z=0 —
¥Ta Maxcyc ZHyKTaJIapl{HHF JAUMUT HYKTACH, z=eco — VYTa Maxcyc HYKTa.
613. Z=m (k=0, 1, £2,...) —yTa maxcyc nykranap; z=0 — ¥Ta max-
CYC HYKTANAPHUHT JMMHUT HYKTACH; Z =co — TYFPU HYKTA. 614. Arap nzm

Bisca, v Xonma z =e HYKTa max{n
Gynca, 7= I , m}- TapTHOAU Kyr6 6¥nagu. Ar =
6ynca, v Xonmga g =e HYKTa €KM TapTubm < 6yaran Ky]ﬁyﬂyma eKipr;pprg
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(n — m) — TapTHbaM KyTt6, arap n > m 6yica,

uykTa 6ynamu. 615. { TYTPH HYKTa, arap n# < m 6yuca, 616. (n+m)-

(m — n) — TapTH6IH HOMb, arap n < m Gyica.

-TapTH6IH KyT6. 618. 7=00 — TYFpH HYKTa (arap n#m
u6IM HOMb Ba arap n=m Oynca, TapTUOH n NaH
In - m] - TapTu6an KyT6, arap n # m 6yica,

TapTHGIH KyT16. 617. n
6ynca, min {n,m}- TapT

KNYMK GyamaraH Hoib). 619.
TYFPH HyKTa, arap n = m byaca.

621. Macanan, flz)=22. 622. MacanaH, f(Z)=ZL2'+Z. 623. MacanaH,

f=—l_. 624. & (a#0) Exu azt+b (az0). 625. —L— (a=0) &EKu
Zn_l Z—a )ﬂ

(z—a

26 el 631 ay+a7+..+a, 7"
a,tazt..tal, (a,#0).626. Z—2+c. - Ta)e-)A2—ay)

(gk;ea,, arap

k=[ 6ynca Ba Xeu OynMaranpga g, JjapAaH 6upopracu =0 Gynca), €ku
n+m
ag+ayz+.4+a,z" " ap+ayZ+. 40,
ap#0Bak#1G aa).628.
Taz-a)-—dn s pgt) -

(a0, a,,,#0). 631. KipcaTmMma. A=oo63‘man.Yxon.na{Zn}={ﬁ} fecax,

lim z, =0 Ba lim f(g,) = lim sin L = Iim sin(in) = —i lim shn = o = A
n—jeo n—yen n—peo Zn n—yee n—yco
6ynagu. A= 0 6yACHH. V xonna {z,} KeTMa-KeTJIHKHH TOMHLI YUYYH

sin—= A

& [

TeHrlaMaHyu edamu3s. by TeHrnaManaH
%: Arcsin A = %Ln(iAi—Jl—Az)

E€KH
s (=0, %1, £2,...)

LnA+1-4>  In(id+y1-A%)+2kn

3KaHJMTMHU TOMaMu3. DHIU

Zhi= i SHE D

In(id1-A2)+2nmi

ned oncak (Oy epna \h-Az HHHr GUTTa KMUMATH ONMHraH), r1’1_r,n z, = 0

Ba f(z) =A (n=1, 2, ...) wapmap OaxapuiamH. Hemax, ,l'i_l)T_Lf(z,,) =4A.
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632. A=ce 6yJ'ICa - ={L}‘ - .
G =1 4=0 Gynca, 5= {-_ -'lr}’ A#0, = 6inca,

{z)= {__1_} LI i
In A+2mmi |* 035. 2=a nykra F(2) gyHkumusmunr SKKUTAHMAraH Max-

Cyc HyKTacH 6ynaau. K3
3 anu. Kypcatrma. MMuka V
b b s : P TeopemacHra Kypa HXTHEDMi
L HIO'(AD = GHpopTa Yexnu kKommnaekc COH) COH YyyH sz e
) ynaan {z,} KeTMa-KeTAMK TommIanHky i iR

Rz)=4 (n=1, 2, ..)

TCHIMNHK Oaxapnna
punanu. 0 Ba 1 coHnapuuu onamua. A, 6up BakTHUHT V3un
a

YIapHUHT y
pcMZc,,,m xgﬂu:tﬁaﬂ?cura TeHT 6¥na onmaiigu. WlyHunr yuyy [Mukap Teo-
g e 2y]\Ta:]aa;H;:;J;y;lllllfl;ly)liﬂgi-'i {z,} keT™Ma-KeTnMK TonmUaa-
Y i KH f(2,)=0 eku f(z )=1 6ynamu. Bapya 7
m,:m,“.if nfp;(;)ﬂ?)::—ll(l;l‘l{ﬂlim—ll‘ Kytbnapu 6ynamm, a HYKTa {7} Ke'rmap—:;:
o B F(»)y}( acH (yHKuHsg KyTD HYKTaJlapUHHHT J':PIMHT HYKTa-
s yT; Mc}:yr-mum{mmr AKKANaHMaraH Maxcyc HyKTacH ﬁjinan;{
Bt o éggc HYKTa; :JEKJ'EH A, MaBXyn smac. 637. =0 — yTa
e Hy,ﬂm-‘ 4 SKM y + T=e° — VTa Maxcyc HyKra; A,=0. 639. z=0 — ¥ta
i 1 Ay MaBXya aMac. 640, 7=co — VTa Maxcyc HyKrTa: 4 =
YTa Maxcyc HyKTa; A;=—i. g

Fidgoo
L1213 %2 435 _ " I
2 2 (n+1)!" 6. F 7. igl 8. —‘ié. 9, _é‘_- 10. —1.
11.1.12.4.13, res (D) =1; resf(z)=-L: jog
3 z=0 z:ff(") 2?2 z’:—’i_f(z):—%_ 14. resﬁ I@)=
1= 1+7 s
=== res f()=+-2L ) reg N :
i _=€~l‘f‘L 442 K QI_,-f(Z)- SWok re:s}m_f(z)=ﬁﬁ
. i z=e 4
15. s Q=1 16 resf(z)=-3L; e 3i
z=-1 2=l 16> 25/ =16 17. resf(m =0
resf(z) =1 g resf(z)=%; res =il
o=l =l 30 B/ @D=-35 19 Tes/@=0;
; 22
res f(z) = =<, =
e @=37-20. res RO=(—1), k=0,21,22,.... 21. res/(s) = - 143,

22, resf(z)=Cr". 23, ) N
resf(2) =G, 3 ?fff(z) e resf(z) = 5. 24. res /(2) = 5%
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= =4 e z)= e n=0
25. reSIfz) 0; jj’; fla) == zz§+n,f( ) 72 Q2n+1)(dn+1) '
1 Z4dnn
_..J__gﬁ , n— KyhT COH,
1,42, . 26. res  f(2) = 3_5+ .
2=(=1)" Tsnn 2 e 6 2p=lx n — TOK COH
£=! 6 = ¥ = &
J3
Sy
72_;8 ¢ m“ n — KyQT CoH,
o 5 ~E+(2n-Dx n=0, #£1, %2, ...
2=(=1"* Eom —7—58 G , N — TOK COH.
2
27. rfﬁf(z) =0.28. ffﬂftz) =0. 29. resf( ) = res f(Z) 7 sin %

30. res f(z) = e

=n T

32. res f(z)=0, n=0, 1, +2, ... 33. rc?f(z)=sinl. 3. o J@=
Z=mnin =

=—1,"n=0, £I, £2, ... 35. ref(=0 36 ree /=1

._n -k

41. m2. 45. tes f(2) = —%; regf(z) =1; res f(z) = 0. 46. [‘§f(z) = —i:
=2l z= g=r 4

_Lc_s;f(z)=£-; :r_gif(z)=0. 47. CSf(é)"64, rggf(z)=—3%:
zrng(z)=0. 48. ,r::_szf(z)=26—§47; {ggf(z) EL :rgif(z)=—4.
49. gggf(z):ﬂ; rESf(z) 252631'; res f(2) = —03-—1!; szfof(Z)=

50. res f(z>=(—1)”*‘(7_—%!”(—3,;1—)!- res (@) = (-1)" (—,;__f;”*,’(’%)—

51.res f(z)=a" +a I

=g

r€Sf(z)=—%; -rff,f(z)zo‘ ' 53,

res f(2) = —-a "y res f(2) =
z= =90

r—
I=oo

res f(z) = 0; 56.

T=ia

res f(z) = _71%; zrgs{_f(z) %
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res
D=0, 1,42, ....31. :___(M%)m- f)=1,n=0,%1,42, ...

— .0.38.0.39. —1.40.—1.
rkesn"f(z) 2J—_ P k=0,1,2,...8ar=1,2,3,...37.0.38

-a".52. res S =1

res f(z2)=0; resf(z2)=1

z=0 z=!

res f(2) = -1 54. res f(z) = 2sin2; res f(2) = -2sin2. 55. 18 /(D) = 0;
== o =

res f(z) = 0.

ST —

57. gggf(z)=0; il _f(Z):-%e A -(cos 2+cinﬁ); k=0,1,2,3

z=¢

chf(;;):()_ 58. _T:}‘f(z)=—4—le-; rgsf(.ﬂ:%_ 59. IeS  fir)=—

Z=ShLt

—1(k=0,%1,£#2,... .) 60. = S =0 (k=0,£1,£2,... ) 61. Ies SR =—

—1(.k=0,£1,£2,... ) 62. res f(z) = res f(z) = 0. 63. regf(z)=—

=0

~ __143
f?if("-’ =i, 64. ggisf(z) -mf(z)—”vu m

65. z‘;"f,fm=".rf§f(‘:)="ms“ 66. ‘{esjf(z)=—resf(z)=—sin2x

=2, 42n 42n+1
X
[,,z:", (2'1—1)-'(2")!+n§6(2n)!(2n+[)!:l' 67. gggf(z)=%; res f(2) =

=
n

I-J

km (K=l £ ) 68.  res f(2) = —res /(2) =
z= 7=

0. arap n < 0 ¢xu n > 0 na ToK con byica,

=< 2 f 69. res f(z)=
'((fH-)I)' , arap n = 0 &ku n > 0 Ba Kyt coH 6Vica. 7=

(n*‘__l
&2 G5 e 70.

{‘18

(k = sl re?j(z)

ki’ T

o~
I

I, D= (—2UE=1,2,), 72,1 73.24. 74, 3. 75.0. 76. =0

(k-1)
77. -4, 79. —2c,c, 0. Agta). 81. c_gla)+ c—f,ﬂi’ ...+C;k(~i__])!(_“)

A :
82. ngla). 83. —Hg(ﬂ). 84. Tg—,(‘:{j . 86. (1—2(_’")]’1:!. 87. 2(1—e"ymi. 88. 21, 89. 0.

90. —4ni. 91. 2ni. 92. f. 93. —xi. 94. —2mi. 95. —2ri(cosl+sinl). 96. 2mi

7
97. _ zrz_f_ 98. —-3-- 99. ——ginam 100. 0. 101. 2x7. 102, Sinl- 44f—05f 103. 0.

r
104. 2xi. 105. — T_fii 106. 2ni. 107. 0. 108. 2xi. 109. ——--m 110. —2mi 111. i,

112. 27 113. 0. 114. 0. 115. %ezm'. 116. [cosl+sinl+i(sinl—cosl)] l;- 117.0.

118. 37i. 119. 0. 120. 4ni(cosl—sinl). 121. - —2% 122. ’25(1'— Dsinl. 123, —ag;,
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124. Onr. 125. —2mi. 126. mi. 127. —l(}'i. 128. 0.129. 32ri. 130.0. 131. —%

132. nisinl. 133. - % 134. —136-7!"- 135. 0. 136. 0. 137. 2xi. 138. —2ni. 139. 2ni.

.5
2

140. ri (cosl1+2sinl). 141. 0. 142. -’25(:' ~1)e?. 143. —10mi. 144. 0.145. - gei

146. rc L 147. ni. 148. 0. 149. 1>0, neknn yerupMarapHuHT jururaucu 0 ra

ter. 150, [=0, nekuH YernpManapHHUHT jimenrancu #0. 151, 3—% 152. 52

153. §n. 154.7i. 155. AE . 156. 2 157, A3n 158.2n( 2 — 5 ). 159.

a -1 >

na 162. _Qa+byn 463, 2% arap |al<1

. 3 2
160. 2nie~. 161. e ’
(@ it la(a+b)|3’2 I-a

a -b")

6ynca; g" , arap |al>1 6ynca; 0 (Gow Kuiimat), arap la|=1; a=xl 6ynca
a -1
£(a6+l)

(a=x1 O©yaraHga Goll KMitMaT MaBxXyd aMac). 164. i 3
—-a

+ arap lal<1

, § 1 b1e l-—a'12
6ynca; n_ﬁ(a_;_l, arap |al>1 6¥yica; 2 6,2 (Bowr Kuitmar), arap
a’(a" -1) a(a-1)

laj=1, az£l 6¥ynca (a=+1 6¥ynranma Gow KMiMaT MaBXyll 3Mac). 165.

2n grap n 2 0 6ynca
T A0 B 166 nisigna (a=0 6ynranaa uHTerpaniunr doul-
0, arap n < 0 6%uca,

kuitmaty 0 ra Tenr). 167. —2nisign(Jma). 168. = . 169.w 170. = 171. j_?ﬂ
a a -1

n
173.0. 174. (1 -1-a). 175. 176. rc“’a 177. 2n-4.

172. & s
2 a a 1- a l-—a
0,arap n = 2k 6ynca, 5
W = ‘I)L ZHH arap n = 2k + 1 6ynca. b2, 27“[%] o 180 I
181. . 182. 7. 183, X184 L 185._1512‘,186.0. 187. 72 . 188. i‘jﬁ.
T 4. 302 105.0.

n ..__ T Ey | RS
189. A 190. 0. 191. 27 . 192. 0o 193. S ih) 94. Tor

392

3

—3
196K 4720 B0 2 n(2b+a)
35 R Zzbl(aﬂ':a)2 L 2nsm - "\J e
2n
x 21" (2n=-3)!! sin&
ECE 201. % smi’ 202. mie='+. 203, - -zelsinl. 204. 0.205. mig*—'0,

2 —ie ¥ 3
06. n(1—ie¥—. 207. r;ez -. 208. “3 (cos1-3sin1). 209. 3 3(3cosl+sml}

210. -&_ i -2 a3
= (2cos2 +5in2). 211. te-cos2.212. T "(4-e). 213. -’2£(e +e).

214. 14— ; "
n(e2+e?). 215. ne2(cosd—sind). 216. ne—(cosl+ % sinl). 217. ne=%( % s

—sj T 7 -a =
sini). 218. 5, ¢ - 219. 2!7 . 220. %e . 221, z’.:.:.e 222 %e—ab-
2
223. n{a“+3a+3) . 224 s [e—a e
G e e | Ilasi
16a 2(!5 a) I3 225. 3[251[1%_
_af3
—sinla : .
sm(—i - 13‘-)]3 2 226.wi. 227, —mi. 228. n(2sin2—3sin3).229. _"'55((:031 = Lz)_
e

230. © ~la .
30 4[8 —smlul]. 231 —g-rz iaf' 232. mo. 233. —ne 234, wi. 235, —mi.

2 I v
36. 5 Kypcatma. Bepunran mHTerpaiHu Xucobnaw yuyH 141-4u3ma-

na kypeatunarad ', €K KOHTYPHH onnG, ywby

pR

p.R' § '_‘dz

BesruialHy KHpUTaMu3. By HHTerpanHuHT Kuiimaty 0 ra TeHr, YyHKH Lh3
3
Z

byukuus [, KOHTYP GunaH yerapaiaHraH coXaHWHT nuuna ronomopd. Mk-
KHHYHM TOMOHOaH 3Ca

0=1Ig= J?zi dz+ [ € dz+ | ]
1p g R p X M

iz
€ pynxumstunar =0 HyKTa atpodnmaru Jlopan xatopura E{MnMacu-
L =
HMHT 00LI KUCMH 7, ra TeHr 6ynraunuru cadabnu (dyynku z=0 Hykra By
¢hyHKUMA YIYH [-TapTHOAK KYTO),
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-~

e |
% 3z +g(2)

6ynanu. By epnaru g(z) ¢pyukuns z=0 Hykrana rotomopg. Arap zey, 6yica,
yHaa z=pe”, 0<o@<m, dz=ipe” Ba

iz 0
I%d: = J‘%{-’, a5 fg(z)dz = fjd‘P 7 IS(Z)G"' = —if + Ig(z)dz
Tp Tp Tp % Tp p

oynamn. g(z) dynkums z= 0 HykTanusr atpotduna yerapanaHran Gynrann
yuyH (uyHk# v 2 =0 HyxKraza ronomopd) p—0 na Ig(Z)d: =0 Gynanu. Vv

o

X0J1/1a OXMPrH TEHTIMKIAH Ydy
%
lim | *—dz =-in
07 7 (2)
Pl

TEHTIUKHHA XOCHI KHJIaMAd. )KO[J,ZIE]H JICMMaAacKHra Kj;"pa

iz
lim f £ dz=0 .
Row ¢4 T (3)
‘R
GVnany. YHIAH TalluKapy 3
=P iy R ix R ix —ix R,
er er g o fef=ett - = 2;[ sinx
J = dx + J - dx '[ = dx 2:J‘ 0 (4)
= P f

P

TeHrMK Ypunan. Duau (1) Tenrmuxkaa p #u 0 ra, R HY +oo ra uuTHATHPHO
aumuTra vramus (Gyuaa (2), (3) Ba (4)-tenruknapnaand (oiinananamus):

R
0=-im+0+2 lim J§I“IL\“ dx.
p—= X
R—+en

by TeHrnuKiaaH

9]

oo

Jsmx de = & .
x

0

IKaHJIMIM Keand YMKamu.
]

237. £, 238. _Z 239, (e~ 5 ).240. E_(1 = ¢ ™). 241. 4—’,:;12—(2+

2% 25’

= 3w T feds
+ab)e—t]. 242. 1%@_ 243. n(b—a). 244. —725— 245. { 246. 3 247. 24
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- ——

19 -2ab A 2
- — (] - b - -a
ap (I1-e™). 243, ) (I-a+ %— -e™). 240,

T(p)-cos I( iomp
/ ] p)-sin
e ———2.. 252 1 T(l]cosi 253, L l‘(l)sm_ﬂ_
a a po\p 2p P o\p 2p°
1 ]
254. r(ﬁ]c A o e
4 p=1"\p o 2p° P =1 6ynranna HHTETPATHUHT KHiTMaTH % ra TeHT.

255. —2.256. 1. 257. —3.258. 0 261. 1.262. 1.263. 5.2
. - 498, U. £01. 1.202. 1.263. 5.264. 2.265. 1.266. 1.267.
é?@{ :}2.82069. 5.270.1.271.1. 272. 6.273. 3. 274. 1.275. 0.276. 0.277.61?. 2]7362) (l]
iy a) 0.06) 4.281. 2.282, n. 283. n. 293. K¥pcatma. T'ypsuu Tc;ope:
acunan doitpananuur. 297, K¥pcarma. Macana WapTHaaH f(z) gyik
Uusg D coxama yexnM commaru 4,, @, ..., a_HoOMlapra Ba b . b .
Kyr6aapra sra 6ynuwu kean6 yuxkamm. Yuna | 2 Pt

f{2) (z—b,)...(z—b,,,)f'(”)

Ach onuIMMU3 MyMKHH. By cpaa f(ec(D) pa v ze D yayH f(2)#0. Arap
P()=(z—a)) ... (z—a) f(2) Ba g(z)=—(z 5 ;
W &()=—(z—b,) ... (z—b ) neG 6e;
t_n.E:':) 6a ﬂ‘z) yHKUMSNAPHIHE D COX&I{&I‘HIHO.’UEHPH ”S!)CT.\‘JH-}’:’;‘IF':‘{;?L?J?af;
XdMaa Macana WapTHIaH v zeadl yayH lo(2)>lg(2)| TCHICHIAMKHUHT 6axa-
PHIHILHK Kenud yMKauu. ¥V xonaa Pvie Teopem: ¥
2 a Py pPeMacHra Kvpa o(z) (V3 =
THAa /(7)) Ba @(2)+g(z) dyHKUHSIapHUHT D coxanary HO."[qu}l(};; E:);)H}}:a"?gﬁr

; 1 =_ 9z)+g(z)
OVnaum, Yy f(z) -1 = r_blw TEHIMIMKOAH 3ca HCBOT Keanb yi-

Kaau. 299. 0.300. a) 2. 6) 1 301. Xap 6up ks
301. Xa anpaHTaa DMTTalaH WANKIT
30Z. MkkuHuy Ba yYUHYH KBaOpaMT/iapia UKKHTANAH WQH3Ta 3?2. e
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