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C¥3 BOLIH

Ywby xurob6 1993 (I tom) Ba 1995 (11 TOM) inanapna
YKYB K¥ananma cudaruia €$on 3Tunran «MateMaTHx aHanus
KYPCHIAH MHMCON Ba Macaiaiap TYiaM»NapHHHMHT JaBOMM
0¥110, ¥ xoMinexe YarapyBanan PyHKUMATApHHHT aHATH3H
OViMya MHCOA Ba MacanalapHyu ¥3 WuMra onaa.

By xuT0bAa xaM aBBANrWIAPWMIArY aHbaHANAp, XyMJlanaH
Tabpudnap, TeepeManap, TacIHKIAp KHCKA, aHMK, Ba PaBOH
6ynui1uMra, ynapra AoHp MUCON Ba MacananapHH e4Mb Kypca-
THWLRA nactnab conna Ba MyaifsiH TacaBBYP XOCHJ KHIAHHTAH-
AaH KeHWHIMHa MYPakkKabaapMHM eqyvura yTANMIIKIA ano-
XHA2 bTHOOD DepaHK.

Mucon sa macananapHu wapxna®, ynapHu equt Kypca-
THILIAH KY3AaHraH Makcad, OUp TOMOHAAH, KOMIUIEKC aHa-
JM3 KYpCUIAH ONMHIAH Ha3apuil OunuMIapaaH MHUCOJ Ba
MacajanapHu eumiuaa ¢oinanada SOpHAMMWIMHK HAMOHWIL
KHTKtL 6¥aca, MKKMHYM TOMOHAAH, TaOMuit ¢hannapra oun
MacalajlapHy euuLlra tafépnawnay nGopataup.

MabayMKH, XaKMKWHA Ba KOMIUIEKC V3rapyBYWnM QyHk-
LMAAAP AHANM3N Oopacyia ¥xwainnkiap sa tagosyrnap Oop.
buz Maskyp kMTOOHMHT Xap OUMp SobKAa KeATHPHUITAH MUCO
BA Macallaiapia aHa Wy yxwananknap pa TadpoBYTIapHH aHr-
JNaTHD GOpUILTA XapaKaT KMAIMK. AHHH BAKTAA KOMIUNEKC aHa-
AM3ra xoC G¥aran ycymnap anoxmia TabKMAIaHIH Ba yrap
éprnamupa anrefpa Ba XaKMKHii Varapypuvny $yHKUMATAD
AHANMIMHMHI alipUM MacalanapvHi (MacanaH, yerupmanap
EpaaMMIa aHMK, MHTErpaniapHy xucoOnalll) conia xain 5TH-
VY KYpcaTuiaH,

Maskyp KWHTOO YHUBEPCHUTETAAD Ba MefarorHka HHCTHTYT-
NapH Tanabanapy yuyys MyskannaHran 6yamt, YyKyB anabuétu
Jasnar TasIWM CTAHIAPTHHMHI GaXanaBp MyTaXacCHCAMTH
b.01.01.00 — «Maremarika», b.01.02.00 — <«Tarouxuit Ma-
TeMaTHKa Ba MHdopMarnka» sa b.01.03.00 — «Mexanuka»
AYHanuunapmra MOC Keaaiay.
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K¥nnanma oatu 606aan wbopat 6¥n1ud, yHIa KoMIuiekc
COHMTAP, KOMILACKC apryMeHTan QyHKUHANAp, 3JeMeHTap
(byHKUMsAap Ba yaap €paaMipaa faxapuaaauraH koHQopM
AKCJAHTUPHILAAD, KOMIIEKS apryMeHTIH (QYHKUMAHUHT
UHTErpaau, KATOPIap, 4erupManap Hasapuscd Maeiynapu
faék 3THArAaH.

Kynnanmana 161 ta MHcon Ba macananap 6atadCit eduM
DuiaaH TabMHHAAHraH xasaa 2076 Ta MMcon pa Macanaiap
MYCTAKMIT E4MIE YIYH TABCUS ITWIraH.

K¥ynanma k¥neaMacuuy yKu0, yHHHI MyKaMMUUTALUKLLIKIA
V3 xHccwapvuu Kyirad TowKeHT AaBRAT YHUBEPCHTETH Ma-
TEMATHK aHaIu3 KadeapacH abionapura Myannudiaap ¥3 MUH-
HATAOPYWINKNADHHY OUATUPARUAAp. '



606
KOMILITEKC COHJIAP

1-§. Komniexc con Tyumywuach.
KoMniteke conap yeruna amawiap

KoMineke ¢oH TyluyHyacu YKyBUMra aarebpa kypcuiaaH
Mabiym. Maskyp Kypcld apryMeHTW KOMIUTEKC VirapyB4wu
Syvairan QyRKUMAIApra 10Mp MHCON Ba Macanaiap GunaHd my-
FV/TAHMIIMMU3HA 9BTHO0pTa oiub, KOMILIEKC COHAAp TYFPU-
CHUAATH MABJIYMOTHAPHY KeATHPAMH3.

MabnyMKHl, KOMNIEKC COH

r=xtiy )

K¥pyHMUla Hdogananain, OyHIA X Ba ¥ Aap XaKHKM#M COH-
nap, i sca (7=—1} maxym Gupavkap.

QOnatna x XAKMKMW COHTda 7 KOMILIEKC COHHMHT XaKUKUL
Kuewmu aeinand, y Rez xabn benrunatany;

x = Rez

{Re — noTuHua realis — «XaKMKHIit» derad MabHOHW aHI/ia-
TYBUH CY30aH OJIMHraH).

¥ XAKMKHH COHHM 3C4 7 KOMIUIEKC COHHHUHI MABXYM KHC-
MU AeHMaund, v Imz kabu oenarmnananm:

y=Imz

{Im — noTdH4a imaginarins — «MaBXyM» deraH MabHOHH aHr-
JATYBYM CY30aH OAMHIAH).
Arap (1) ga y=0 6ynca,

=x+i0=x
OynKb, 2 XaKMKAH x coHra TeHr OVaau.
Arap (1) aa x=0 6ynca,
=0+iy=/1jy

6ynub, Oy xonaa 7 cod Maxym coH Gynaa.
() na x=0, y=0 ©ynca, 7 komiuiekc coH 0 ra Tenr 6y-
1Aam.



Mkkura
3=xty, 3,=x,tiy, @
KOMILIeKC coHnap 6epuaral GyACHH.
Arap (2) aa x =x,, y, =y, 6¥aca, y xonza z, Ba 7, KOMIUIEKC
COHIAp Gup-6upuza mene neAnnany Ba 7,=z, Kabu €3unaan.
Arap (2) na x,=x;, y,=-y, 6yaca, y xonna z, KOMIjiekc
COH 2, Fa KywiMa KOMNAEKC COR JeinNianm Ba Z, Kaéu Oearuna-

Hagu. JemMak,

z=x+iy 6Vaca, 7 = x+ iy =x-iy Oynanm.
Macanan, z=5+ i—i KOMNAEKC COHHWHI KyLIMacH

= 5—%1‘ 6¥nanm, 7=2—3{ KOMIMAEKC COHHMHT K¥lIMacH

Z =2+ 3i Gynamu.
SHIHM KOMIUTEKC COHJIAP YCTHAA aMaNapHH KenTHpaMu3.
Mxkkuta

7,=x,+iy, Ba z,=x,+iy, Komnaekc con OepunraH Gyica,
yioy (x,+x2)+r'(yl+y22) WHUFMHIM XaM KOMIUIEKC coH OVIMO,
Z, Ba 7, KOMIUIEKC COHJIAPHUHT HUFUHAKCH feiiunanu Ba z, +2,
Kabu Denrunavaau:
Z, tz,=(x )iy, ).
Kywunw aMaiu Kyiuaarn xoccanapra 3ra;
1°. 7, +2,=2, %2, (KOMMYTATUBIHK).
2°. 7, H(z, +2)=(z, +g,) +z, (aCCOUMATHBINK).
Yluéy
(0 X,y y) Xy Y )
KOMIUIEKC COH Z, BA Z, KOMILIEKC COHAADHUHI Kynaummacu
nefinnanm Ba z,°z, Kabu OesruraHanm:
2, 4, = 0 X,y X Y ).
7,3, kKynarMma (x +iy) (x,+iy,} ndonanu xazma-xan Kynan-
THPMWAAH xocKn OVTULIMHY KYpUIt KMIIUH 3Mac;
(o, Fiy ) (x, iy )=x x, by by x tiy =
=X,y ) X Ty
KynaidtupHis amanu Kyiugard xoccalapra 3ra:
. 3,4,=2,7, (KOMMYTATHBIHK).
2 <’.,(Z,'z3§=(z,'z,)z3 (accoumaTHBANK).
6



3 (7,12,)'3,=2,2, 3,7, (AMCTPUOYTUBINK),
Yoy
xl)‘z*}’m +i J’|X2 xl.Vz
x?*’)’z xz*’)’z

KOMINIEKC COH Z! Ba Z2 KOMITNEeKC COHnapHHHr Hucbamu oeru-
g Xy

4 4=
Aanu Ba - Kabu benrmnanamu. ;= <50

HUCHATHH XUCO0-
NAUINA KACPHUHT CypaT Ba MaxpaxXHHH Z,=X,—iy, ra Kynantu-
puianu: _ :

o Aty _ Oqra00a-dy) _ xgthd }’rxz X

o Xty (g +JV1)(x2—:y2) x4yl X3+

i

- bupop z komnnekc col depunran 6¥ACHH. YOy
2:2..:2
—_—,
n Ta

KOMIJIEKC COH 7 KOMITIEKC COHHHUHT 1 — dapaafcacu Jleﬂnna-
Iy Ba 7' kabu Henrnnananm:

"

T =3-000L
AR
n Ta

I-mucon. Ywody

7=1+id3, z,=1-i3

KOMILIEKC COHIAPHHUHT HUFUHAKMCH, daiiHpMacH, k¥nalTMack
Ba HUCOATHHH TOIMMKHT.

KOKopuaa KeITUPHIFAH KounanapaaH goiiaananub Tona-
MH3!

L+ =l+i3+l—if3=(1+ D+ (3 -3)i=
g~z =1 +if3-1+i3 =01 -1+ (3 +3)i =243,
22 =1+ i3 - iv3) =
=(l~t—«B(a@))ﬂ(l-(—fhx/—-l)=4+i-0:4,

< b3 _ MBI
z; T3 T -3y P+(-V3)

S D N A I IR
=g tivgm eyt




2-mucoa. Yoy

% +(1+iV3)?
APOAAHUHT KMEMATUHW TONWHY,
Arap
Lei o O+ 1a2iv® _ 2
- = (1= (0+7) 1= 2"
xamaa

(i3 = 1+ 23+ 37 = =2+ 2430

OVIMIWKMHKY 3LTHOOPrA 0JIcak, YHAA
Ly (14 i3Y = i- 24 2031 = -2+ (1+ 243)i

3KAHAMIMHY TONAMH3.
3-mucon. Ywby

a L1+ =0 1+,

6 w-u=03
TeHTTUKJAAPHUHT YpUHIK OVIMUWKHM KYPCATHHT.
AATARNNK,
ZI= x1+fyl’ 222 x2+iy2
OVincHH. YHaa

Z=x-0, L=X-
Oynanu. PaBulaHku,
Z,12,= (x iy )00 = (x )y )i
Jlemak,
1+ 22 =00 ra)=i(y ).
WUKKMHYHM TOMOHIAH:
(X, H )= 1 (0,10 = 0~y Y Hx,—iy)y=0 + 4
Oynany. KelMHr1 UKKkM TeHrauKIaH
g



U+ =2 +Zz

OVIMIIM Kennd YnKaai.
DHAN ©) TEHTIMKHMHT YpUHIIM OYIHILMHY KypcaTaMM3,
PaBwiaHky,

7, 4= Hip Yoy ) =0~y v )iy, oy
YHuna

212 = 0x Yy )~y )
oVnaau. Arap
(x 2, =y )~ Hx ¥y )=x (x,—iy,)—y (y,1ix,)=
=x,(x, =iy )ty (Py,—ix)=x (x,— iy, ) =iy (x,—iy,)=
=(x,—iy ) x,—ip)=21 - L

VM HN XxMcodra 0acaK, ¥y X0a4a KeHUHIM UKKK TEHTJIUK-
IaH

ZI'ZZ=2I'22

IKAHJIKTH KeTHO YHKATH,
21 s s L, KOMIUIEKC COHAAP YUYH
L+ L+ AL, =+ L+ 4,
B 4Gl = 4 By,
OVNMM IOKOPHAATrMAEK KYpCaTUIaIn.
MUCOJ BA MACAJIAJIAP

Kyiingary xomiiekc COHJIADHHMHT XakUKMil BA MaBXyM
KUCMIAPUHM TOTIMHT

1. 1 . 2
1. a) i b) i 8) T

1-i. 1_ 1. 1
Lagn 0o 9 [
2 2

1 1. (-+(-24)
3 a) m'i'*l"_?, 6) -

9



4, q) ——Li__- §)2+ J—.

QHY1-20) 2i+
428 1 o N
5.0 Tai-5 O ity
. (e
6 ﬂ) !-'-ulb ; 6) i l+i

1.0 5l 0 (l'"l—')(];"‘/i)‘

i 1=

8. a) (1+ )1 -20)(L-i), 6) (J——f—

9 (I-li](2+l?)
EH
Ky#uaarn TeHrauxiapsy ucbotianr,
10.a)z+7=2Rey 6)lz-7=2ilmyg
8) @)=z
W ay(g-)=2-2;
ul_1a

2-§. KoMnjiekc COHHMHT reOMeTPHK TACBHPH.
KomMnaekc Tekncisk

Tekucanxaa T¥rpy Oypuakin Oxy ekapT KoopaHHaTanap
cHUCTEMAcKHK onaitnuk. Ox Yraa (abcumccanap Ykuaa) Komn-
JIEKC COHHMHI XAKHMKHIA KMcMuHH, Oy Vkaa (opaduaranap
YK11a) MOC KOMINJIEKC COHHMHI MaBXyM KHCMMHK XOiilaLl-
THpamu3, HaTrxana,

Z=x+iy

KOMIUIEKC COH TeKMCAMKIA KoopAuHaTalapH x Ba y Gyarad
M(x, ¥) nykraun wdpoganainan (1- yuama).

[y M(x, ¥) HyKra 7=X+iV KOMILICKC COHHUHT reOMeTPUK
TACBHPY Refinnann. MacaltaH, i KOMILIEKC COHHMHI reoMeT-
prK  TacBupn  TeKMCAMKHHMHT A(D,1) nyxracu Oynaau
(1-4nsma). .

10
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A 1- 4u3Ma

Jemax, Xap 6Mp KOMIUTIEKC COH TeKMCAHKIa GUTTa HYKTa-
HH udonanaing.

AKCHHYA, TeKUCIMKIATY Xap OMp HYKTA XAKHKMI{ KMCMH
WY HYKTAHHHT abcLMCccacHTa, MaBXyM KMCMM 3Ca opluHara-
cHra TeHr 6¥iraH KOMIIEKC COHHH Mdomanaiiau.

By x0n KOMIUIEKS COHJIAD TYTLIAMU OMAaH TEKMCEMK HYK-
TanapM TYIUiaMM opacHia y3apo OMp KMAMaTIH MOCIHK Oop-
AHTHHY Kypcaraau. Lllynn suTuGopra onub, komnaexc cow de-
2aHOQ MEKUCAUK HYKMACURU, MEKUCAUK HYKMACL 0ezandd KoM-
HACKC COHHU MYUIYHAGEPUUL MYMKUH.

1- yuamana OM sektopra M(x, y) HYKTAHUHT padityc aex-

mopu NefiHInG, 6y BEKTOPHMHT Y3YHINMM r Ta 7=x+iy Komn-
aexc connure modyau npednnand. KoMrieke COHHHHT MOIYITH
7 kabu Gearunadanu. Iudarop reopeMachra Kypa

6ymanu. oM BEXTOp O1naH ox BEKTOP Opacuaari ¢ Sypyax 7

KOMILNEKC COHHHMHI APIyMEHTH JeiMnanM Ba (=argy KaGu
OenrwraHagM.

arctgif , arap x 20, y = 0 6ynca,
argz = arctg% +m, arap x < 0 6¢nca, %
—,arctg% +2x, arap x 20, y < 0 6ynca.

TEHTAMKHHHT YpuHAY OVAMILHHY KYPHILE KHIEHH 3Mac.
11



[ - amamManan

cosgp =%, simp:%

IKAHANTH Ba OyHAaH
Z =xHiy = rcosptirsing = r{ccsp + i sing) (3)

udponara ara 6¥namu3s. by udona 7 kKomnaexe COHHUET mpuzo-
Homempuk uodacu {waxau) 1eHMnanM,
Onarga

&= cosp+ising 4
TEHIMMKHU  Dliaep gopmyaacy netimnaan. by myHocabat Ke-
HMHPOK, w=e® (PYHKLUICH ¥praHuaraHaa, HchoT KMIAHHAAM.
(3) Ba (4) MyHocabatTiapaaH
7= ref'@
BYNHILUIMTH KeAUD YMKAIH.
I-Teopema. MKKHTA z, Ba Z, KOMIIEKC COH KymalTma-

CHHAHF MOJLY/IM 1HY KOMIUIEKC CONIAP MOAYATAPHNUHI KYIANRT-
MACHIa Tehr:

|2,z = Iz |z,

HXKHTA KOMNIEKC COH K¥NMAHTMACHHHUME APrYMEHTH LIy KOMIl-
JNEeKEC COHNAP APryMEHTIAPHHMHI HHFHHOAMCHTA Tenr.”

arg(z, z,)=argz targz,.
2-Teopema. Ywoy

" = |z|",

(ne N) T (5)
arg:"” = nargz '
TEHRITHKIAD YPHHIHAHD.

. a .
3-Tcopema. HKkkuTa KoMOaexke con mucGarn 7, Yy

4 _
arg - = argz, —argy,
TEeHIIMKAAP ¥FPHHIMAND.
“ KoMnaeke coHaap apryMeHTnapira JoHp KeNTHpHIanuraH TeHriHK-

Napaa KOMIUIEKC COM apryMEHTH WY COHFA MOC DANMYC BEKTOPHMHI Te-
KHCAMKAATH XoMaTh MabHOCHOA TYIUYHUIaaH.

12



(3) myHocabat Ba 2- TeopeMaaaH
[r (cosp+ising)]" = r(cosnp+i sinng) (6)

6y kennd uvkanu. by Myasp popmyaacu neiivnanm.
4-mncon. UXTHEPUI z, xaMIa Z, KOMIUIEKC COHAAp YYYH

Iz =gl < lz,+2) s |z + Iz
OVAHUIMHKY KYpCATHHT.

¥4
4
B ”//
/
[,
A
0 4‘;‘x
2- YHaMa

z, Ba z2 KOMIUIEKC cOHMAp 2- uM3Mala KypcaTuiras 04
xamna OB BeKTOpap OpKav noaanaHraH aeinauk. Yruna OC
BEKTOP 2,12, KOMIIEKC COHHU nonananam. 04 BEKTOPHUWHT
Y3YHANIH |Z,], OB BeKTOPHUHI YIYHIIHIH |z,| xamna OC Bek-

TOPHHNT YIYHAHTH 3Ca lzﬁrzzl IKaH/IMTH Ba y4bypuak bup To-
MOHWHHHT Y3YHIHUIK KONraH MKKH TOMOHM Y3YHJIMKIapW WM -
FMHIMCHAAH KaTTa 5Mac, akMpMAaCcHIaH 3¢a KUYKK 3Macjin-
rujgan GepHiraH TEHMCUIIMKHMHT YpUHAW OVAulUM Kennd
YMKADU.

5-mucon. Kyinaaru

1y 2 =3, 7)Z~]+COS7+IMH7 3)”27"_“_1)

KOMTIAEKC COHMAPHUHT MOAY/IH XaMaa apryMEHTHHH TOIMHHT.
bepunran koMnaeke COHIApHHHT MOAYIH XAMIa ApIyMEHT-

JapuHM (*) Ba {(**) dopMynanapran ¢oinaranub TonaMua:
1} z=3i komnueke conpa x=0, y=3 6Yaub,

d=x et =483,

i3



1g9 = £ = o, sLHH @ =5 Gnann.
Aemak, [3i|=3, arg(3) = 7.
2) z=l+cos% +isin§ xomnaexc conna
x=l+cosd, y=sin§
Gy¥naau. Yria
| ld=yxi+y? = J(l +c:os11)2 +(sin%)’ =

= Jz(l +cosg) = J4cos=.m = 2c0s &

G6ynann.
Bepuaran koMnaekc coH yuys x>0, y>0 6¥aradnurn ca-
6abnn

sin§
argz=arctg{'=arctga;:—;=
2sins cos oy
_ :4 |4 X\ _ &
6ynaan. Jemax, SR
'l+cos_,+rsm7, 2cos|4,

PR N 3
arg(l+cos7+ism.,) T

3) = 7';(1 - i) kommnekc conta x = 7‘2‘ y=—“j‘f 6yna-

oM. YHia

T R

Oynann. KapanaérraH KoMIiaeke coH ydyH x>0, y<0 6yaran-
Jinru cababiau

ag z = arctg-f— +2n=—arctgl + 2 = __ + 2,; 141;

14



o6ynanu. demax,
1F a-il=1
arg(jr;(_l - :')) <l
6-mMmucon. Ywby
=-1+ i3’

KOMIIEKC COHHY TPUrOHOMETPHK Luak/ila udonananr.
Bepuaran KoMIuiekc coHaa x =—1, y= J3 6ynnob,

=z;1/.t + =J1—f=2.

p=argz= arclg% + 71 = arctg(~y3)+ T = 3%‘-
O¥naas. Y xonaa (3) dopMmynara xypa GepuaraH KOMILIEKC
coH ywby
c=-1+if3 = 2(cosz—3" +isin %)
TPMIOHOMETPHK KYPHHHILTA 312 Oynaan.

7-mucon. Arap A=azta '+ . +a,_zta,(aeR =1,
2, ..., n) bynca, y xonma P(z) = P(7) GYAHLIMHYK KYPCATHHT.

VIXTHEPHA MKKMTa KOMIUIEKC COH Z,, Z, YUYH

D=L, U+ =L+,

TEHINUKAAD YPAHAKAMD (K. 3- Mucon},
byHaan

P(2)=a,7" +az"" +.. +a,,7+4, =
=a,-7"+az"'+.+a,_, - 7+a, =
=a, - 7"+a7""'+.+4,, 7 +a, = P(2).
8-Mucon. Yudy
A, =1 +rcosq+ricos2e+. +r""' cos(n—-)g,
B, = rsing + ! sin2@+.. +r"" sin(n - )¢

HHFHHAWIADHH TONMMHT,
. 15



by TeHInuKnapaaH MKKMHYMCHHMK i 3 K?naﬁm‘buﬁ, cyHrpa
yAapHH xannab Kyamus;

A +iB =(1+rcosptr?cos2e+..+r " 'cos(n—1)g)+
+i(rsing+ 2 sin2@+...+r'sin(n—1)g)=
=1+r (cosptising)+ri(cos2etisin2g)t..+
+rrH(cos(n—1)p+isin{n—1)p).
Arap
Z = r(cosg+ising)
leiunca, y xonia
AFiB=1+z+3+. +7!

oynagu. TeOMETPHK MpOTPECCHAHMHI XaLlap HUFHHAMCHHH
Tonuul ¢opMmynackHaaH dokaanancak, yHaa

n

A, +iB, = 'l-_zz

O¥nuuIn Kenub YHKaau.
PaBluaHku,

1-2" _ 1-r"(cosq+ising)” _ (1-r"cosng)—ir" sin np
1-z 7 1-ricosg+ising) ~  (l-rcosg)-irsing

Hemak,

vn _ (1" cos np)-ir" sin ng
A, + B, = (I-rcos)-irsing

KeHAn®HTH TEHTAUKHUHT YHI TOMOHMJATH KACPHHHI CypaT Ba
MaXpa>KMHH MaxpaXHMHT KViMacHra KYnainTupud, TonaMua:

cp _ [{1=r"cos np)—ir"sin npl{(l-r cosp)+irsing] _
A, +iB, = 3 =
(1-rcos@) +r°sin“ o

_ (I=r"cos np)(§ - r cos @)+ +"*! sin ¢ sinny +

r2—2rcostp+l

. (1-r" cos ng)rsing-(1-rcos )r” sinn
; Q) sing 9 _

* 2
re=2rcosq+l

_ ™ cos(m—1)p-r" cos np—r cos g+ +
rl-2rcos @+l

™ sin(n-1)p -r" sin np+rsing
+1I 3
ré-2rcos g+l

16




KOoMnziexe cOHNapHUAT XaKHKHH XaMia MaBXyM KMCMIa-
PHHM TEHIAAUITHPHLI HaTHXacHaa

A = r™ cos(n-1)g—r" cos ng—r cos g+1
L=

-2 cosp+]

r™ gin(n-1)o—r" sin no+rsin p

B =
f r2—2rcoscp+I

Gynann.
Jemak,
1+rcosgtrcos2e+...+r 'cos(n—1)p=
_ ™ cos(n—-1)p—r" cos mp—rcos g+
r’-2rcos P+

rsing+risin2et...+r'sin(n—1)ep=

_ " sin(n-1)p-r" sin np+rsin g
rf-2rcos @+l )

MHCOJN BA MACAJAJIAP

12. Yuby z=x,tiy, Ba z,=x,1iy, KOMNIEKC COHIAP YYYH
z7,+z, Ba Z,~Z, JAPHUHT T€OMETPHK MAabHOCHHH aHWKJIAHT Ba
yJIapHHU YNU3MALa TACBHUDIAHT.

13. Arap z,, z,, 7, HyKTanap napaiieaorpaMMHIHT KeTMa-
KET XOMnalraH yyiapy 6¥aca, y xonaa napainenorpaMMHUHT
Z, ra xapaMa-Kapiuu 6yaraH z, yiMHH TONMHE. '

Kyiniaru komnnaekc COHJIApPHUHT MOAY/TH Ba apTyMeHTH -
HW TOMHHI XaMaa ynapHM TPUTOHOMETPHMK WAKITa KelTH-

PHHI
14. a}y i, 6 —3. A
N T _1_;¥3
15. a) ;iS5 &) ;5
1,3, 5 L83
l6.a)2+t : 0)2 5=

17. @) =L, 6) £

14i° 1=
18. @) —cos%ﬂ'sin%; 6y bi  (b0).
19. a) —cosp—ising; 0) |—cosa+isino.
20. —sinoti( 1 teosa), 0<a<n.

21. Myasp dopmynacuaan Ggoinanannd, cosdp GyHKnsa-
HY COS@ €paamMuaa upoaanaHr.
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22, MyaBp thopmynacuaaH doiaananud, sinje dyHxumns-
HM sing épaamMuaa udoaanaHr.

AMannapHyu 6axapHHT, XOCH 6ynraH Komnnexc cormap-
HUHT MOAY/IH BA APTYMEHTHHH Tonu6, y1apHH KOMILIEKC Te-
KHCINKIA TACBUPJAHT: :

23.0) (1+i3)%  6) (—4+30P

24. a) (1 4+ 6) (1+ip(1=i3 )5, )

5 24 8 " ' r‘l‘}
25. a) [w-z—z—) » 0 [ ‘+17)‘ B -é
26. a) (J§+iJi)25_;_ 6) (“"r) L |
27. i3

a+iy®

Kypcatma.23—27- MHCOMTAPHH €YHULLLAA KOMILIEKC COH-,
HUHT TPUTOHOMETPHK HAKIM Ba Myasp dopMmynacumar doi- .
JANTAHKHT.

28. Yoy

2+ 2l +la - ol =2l +1al)

TEHIMTMKHH HcOOTRaHT. _
Myasp ¢opMmynacuaan doiigananub 29—33- muconmapaars .
HoIalapHY COMNANAILITHDKHE, -

29. (V3 ~iy. o
30. (1+iy. '
31 (-—+r§)n+(—-%—i—‘g—1)n.

32. (1 +cosati sino)y
33 (1 nga) (0 — XaKMKMIt COH).
34. Arap ¢ + = 2coso G¥aca,y xonma 2" + z— = 2 cos not

TEHITHKHUKT YPUHIM DKAHAUTHHE HCBOTNAHT.
35. Ag=az"ta,z'+...ta,6¥acuH. Yiuby

a) P(2)=P(Z), 6) P(2)=-P(D)
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TEHTIMK Z HUHT UXTHEPHA KHitMaTHAA YPHHIM OYANILH YuyH
P(2) kynxanHuHr ko3pdHUMEHTNapH KaHaai 6¥anutk Kepak?

FIHFHHIIHJI&DHH TONHHT

36. a) 1+cos x+cos 2x+, .. +cos nx;
&} sin x+sin 2x+...+sin nx.

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

38. sin x—sin 2x+...+{(—1)""'sin nx.

3. a) cosa+cos(a+B)+...+cos(a+np);
6) sinotsin{a+p)+...+sin(o+np).

3-§. KoMniexc TeXHCAHKIA COXa

1°. MabayMKy, TEeKHCAMKHHUHT 6apua HYKTanapy T¥naamu
OrnaH 6apya KOMMAEKC COHNAp TYnaMi opackaa ysapo 6up
KHAMaTIH MOCNHMK Mabexyl. bydaa Gapuya xakMkWi coHnmap-
HMHI TEOMETPHK TACBHpH abcuuccanap ykunm, Gapua cod
MaBXyM COHIApHHHTI reomeTpuk tacBupn ({0,0) HykTanau
thapkan} aca opanHaranap ykuHu udonanaiaun. HyHuHr yuys
abcuuccanap YKUHM XaKuxuid yx, opanHatanap ¥KMHU 3ca
Ma8XYM VK Aeiunanu.

xOy TEKHCAMKHUHT xap OMp HYKTACH KOMILIEKC COHHH
ndoaanarananry cababnm 1y TEKUCIWKHH KOMIUIEKC TEKKC-
ank aennnagn ea C xapdu 6unan Genrmnadanu. Komnnekc
COHJIApMtaH TalUKWA Tonral 6upop TynnaMHuHr € TEKHC/IMK-
Jarx TeoMeTPUK TACBUPH LY TeKUCAHKIa, Tabunitkn 6upop
WAKJIHHM aHHKNARaK.

9-mucon. z=x,tiy,e CTaiMIaHraH HyKTa 6Y1CHH. Y1uby
fz—;,kp TEHICHIAKKHY KaHOATAAHTHpYBYH Oap4a HyKTa-
Aap tymuamuuu C Tekucamkiaa taceupnadr. by epaa p>0
XAKUKUH coH.

7 KOMILTEKC COHHM X-+iy ra TeHr fe6 onaMus. YHaa

g, =(x+ 14 (x,+ iyn)=(xéxn) +ily—y,)

6ynub, Oy 7—2z, KOMIJIEKC COHHMHT MOAYIH

2
IZ - Z{)| = \/(x - xn)2 +(y— )
oynanM. Hatuxkana, kapanaérrad TEHICM3IHK KyHKnaars

Jx-x 2 + -y <p,
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SALHU
(x=x)+ (y=y, P<p?

K¥puuHiura Kenaan. by mapkasu (x,, y,) HyKrana, panmycH p
ra TeHr G6¥ral ouvK noMpanup.
Hemak.

lzi<p
TEHTCU3IUKHM KAHOATIAHTUPYBYH HYKTATAPDHHHT FEOMETPHK
ypru C aa Mapkasu z, HyKTana, paauycu p 6¥aran ounk aou-
pa Oyaap akaH.
10-Mucon. Komieke rekucauk € aa yuby

< d <t~

TEHICUIIHKHH KAHOATNAHTHPYBYH HyKTaJ'lapHPlHl' I"COMC'I'pHK
YPHHHHM TONHHT, OBYHIa @ — XAaKMKMI1 COH.

ABBalruick,
= xtiy
ne6 onamus. YHaa 7 = x - iy 6ynann.
PaBliaHkH,
—a=xtiy-a=x—atiy,
l—a 7 =1—(ax—iay)=1—ax+tiay.

By KOMIILNEKC COHAAPHHHT MOAYINapH
le—d = J(x-a) +y, |1-a3|=(l-ax) +a’y!

6ynub, OepuiaraH TEHTCH3NUK KYHHAArH

(x -a) +)y* <\I(l-au'c)2 +a’y?

KYPHHMIIHY ONaad. by TEHTCH3HKIA ¢OANA ANMAWTHPHILAAD
Oaxaput ymody
(I—a) X+ y)<(1-a)
TCHTCHIINKKA KENaMM3.
a) arap 1—a*>0 6¥aca, y xonga
x4y _
oynub, 6y mapkasu (0, 0) HnykTaaa, paaMycH 1 ra TeHr 6ynran
OYHK, aoupa 6¥naau.
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6) arap 1—a*<0 6ynca, y xonia
xH+y>1
0ynub, 6y mapkasn (0, 0) Hykrana, paauyck 1 ra Tenr 6yaran
€MUK AOMPAHUHT TAILKHW KMCMH OYIaau.
2°. JHaHM KOMINEKC TEKHCIMKAA 3TPH YM3HK XaMIa coxa
TYWYHYAJIapHHU KEATHPAMMK3,
AfTARNNK,
x=x(n, y=yQ)
dyukumsanap |o, B xa ([o, BJcR) aHMKIaHraH Ba Y3IyKCH3
oyncHn. YHaa
7= x+iy
KOMIUIEKC COH XaKMKHH ¥3rapyBuM f ra Gorink OVIHO,
=z =x(n+iy(n

XAKUKHA apryMeHTIN KOMITIEKC KHRMaTnM GyHKUMSra ara
O¥aamMu3.

Pasuianku, ¢ y3rapysus [a, B] cerMentaa yarapranga z(1)
PyHKUUAHHHT KuAMatiapu C jga y3rapud, 6uMpop arpH uM-
IMKHH TauikuAa ataau. Ly cababnu

=) (xst<B)

(DYHKLHUATA 3TPH YHIUKHHHT napamMempux menaiamacu Jein-
J1aau.

Arap z=z(t) na VI, Lela, B] yuyn {21, 6¥aHuIMIaH
(e ye(t)) 6ynun Keaud uMkca, y xonaa z=z(f) 3rpH YHM3IHK
cooda vuzuK NeiHnIaam.

Arap z{a)=z{p) 6¥aca, z=z(r) arpu YUNIUK énuk vu3uK Oei-
WA,

Il-Mmucon. Yuby

z=d)=zgtre" (-m<t<m @)

DYHKUUS BHMKATaH 37U YU3HKHH TONMHT, SyHaa 7, — KOM-
miekc coH, r>0 VirapMac coH.
Arap
=xtiy, 2= x,tiy,
AeHNInG,
¢'= cost+isint

OVAnMIMHM RTHOOpra oncak, yHaa (7) TEHIHK
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xtiy = x,+iy,= rcosttirsint,
AIbHH
x+iy = (x,+rcost)+iy,+rsini)
KYpHUHHLUTA Keaaad. KeHnHrH TeHIMHKIA XaXUKHIl B MaBXyM
KMCMIapuMHM Oup-GMpura TeHI1ao,
X = X, + rcost,
Y=Y, +rsint

} (-R<tsn)

TEHIIMKIAPHU XOcuN Kunamus. By mapkasu (x,, y,) paauycu
r 6yarax aitnadHagup. Jdemak,
2= =z tre

pynkuMa MapKasm (x,, ¥,) HyKTana paauycH r ra TeHr bynraH
atinaHanu udolanap KaH.

Usox: Oy aitnaHanu |7—z/=r TeHrnama 6unaH xam uo-
Janail MyMKHH.

12-Mucon. Yiwby

z=g§£~e"+%—b~e‘" 0<t<2n)

GYHKUIMA AHHKNAWANIAH TPH YM3UKHHU TOTIMHT, GyHaa a, b
— ¥3rapMac XakMKMi COHJap.
Z KOMIUVIEKC COHHM z=x1iy e, cyHrpa

e'= costt+ising,
e™"= cosf—isint

MyHocabatnapaaH doinanaHub,
X+iy= %ﬂ(cost +isint) + “—Eﬁ(cost- ising);

ABHU
x+iy = a costtibsint
6YIMIMHH TOnaMK3. KeHHHIM TEHITMKAA XAKMKHIT Ba MaBX-
YM KHCMJIAPHH Gup-OupHra Tenrnawrupud,
X =acost

y=bsim‘} (0<f<2n}

TeHrAKKAApra Kenamus. By aApum yxrapu a sa b 6¥aran an-
anncaup. demax,
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¢yHKUMS 3MAKMNCHK Hdogalap 3KaH.
13-Mmucon. Yy '

z=alcos’t+isin®)  (0<1<2n)

(YHKUMS AHMKJIATAH 3TPH YMIMKHH TONHHT, GyHaaa — y3rap-
mac Mychar coH.

Arap z=x+iy neiinnca, yHna

x+iy = a(cos’t+i sin®f) = gcos’t+ig sin’t
6ynuoG, o

_ 3
X=acos Il <t <om
y =hsin’ ¢t

6ynanu. KelHHIH TeHTTHKAAPHMK

- KYpHHHIIAA €3CaK, YHIaH

2

P 2 2
x3 +y3 =a3

6¥muuu Kenn6 unkamu. by uM3uk actpouaaaup. Jemak,

7= a(cos’t+isin’t)
¥

ai

AN,
=<

3-qusma

ACTPOMAAHMHT MAPAMETPUK TEHIIAaMacH (3- 4M3Ma).
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3". Komniaexc tekucnuk € aa 6upop z, HykTa (z,€ €) xamaa
e>0 coH omaitnuk.
I-Tabpud. Yuby

{ZEC D fz=z,

<e}

mMynaAam z‘bnyl;maﬂuﬁe € ampogu deduiadu ea Wz, €) xabu
Geaeuranadu:

Viz,, E)={ZEC : |z—z(,|<£}_

PaBuwiaHky, z, HYKTAaHUHT € aTpodyn Mapkasu 7, HyKTaja, pa-
ANyCH € O6ynraH ovMK Aoupa
4 6Yaanmn {(4- yH3Ma).

C na 6upop D Tynnam Ge-
puarad oyncue {(DcC). Arap
7, D HyKraHMur wyHnai e
atpodm  ¥(z,, €) MaBxya

0 -y Oyacaku, 6y arpodHUHT Bap-
ya HyKTasapu 1y D Tyniamra
4-unIMa rernwnam ovaca (Mg, e)eD),
y xoida z, Hykra D Tymnam-
HUHT UMKl HYKmacy AeHHURaAN.

2-tavpudy. Aeap D mynaamiune xap Gup HyKmacu yHune
wuKu Hyxmacu gyaca, vy xeada D ovux mynaam deduaadu,

C 1a 6upop Frynnam oepuarad 6yacun (FoC).

3- tavpud. Aeap z,e C nykmanune uxmuépui V(z,, €)
ampouda (€ — UXTUEPHI MYCOAT COH) F mynaamuune 7, HyK-
madan apkau kamuda bumma Hykmacu 6yaca, 7, Hykma F
IRVAAAMHUHS AUMUM HYRmMacy deduradu,

4- tavpud. Aeap F mpmanuune {(FoC) bapya saumum
HYVKmMaaapu wy mynaamea meeuuitu oyaca, F énux mynaam detiu-
Aadu.

S5-tavpud. Aecap D mynaamnune (D=C) uxmuépuu 7, z,
(z,€ D, 2,e D) nyxmanapunu Gupaaumupys4u wyHdau y3.ayKeus
Y 2epu wu3uk monuacaku, y D myniamea meeuwau 0yaca (yc ),
D Bormamau mpnaam detunadu.

6-tavpud. Aeap D DcC) mynaam ouux xamoa bornam-
Au myniam 0Faca, GyHnal Tynaam coxa Aaeb ara-
naan.

D coxauuHr y3vra Terduniy 6yamaray TMMHAT HYKTaNaph-
JAH TdlUKMA TOnral TYrnaMm D coxanune ueeapacu peinnann
Ba d[) xabu GenrunaHanu.
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Yoy DUaD

Tynaam D kabu GenrunaHany.
Hemak, B
D=DUaD

Arap D coxanuur yerapacu oD Gornamnu t¥naam 6¥aca,
D bup Gorraman, aKC X0n04a 3ca kyn Goraamau coxa AEWURAIH,

D coxa verapacu oD HWUHI GOF1aMAM KOMMOHEHTANAPH
COHMTa Kapab D) coxanu 6up Gorramau, ukku Gorramau, .. n
DoF1amin coxa neb araifMus.

Coxa yerapaCHMHMBHT Mycbam UyHaiuwu 1ed WyHRai iyHa-
MLIHK Kabyn KMIaMMiKK, Ky3aTyeud Oy AVHanu 6yitiab
XapaKaT KWIraHaa coxa yura HUcOaran xap A0MM dan TOMOH-
na xoinawran 6ynamm.

MacanaH, 5- yusmana a) oup Sornamnam, ©) MKKH COF-
NaMnM, B) vy BOFIaMAM coxanap TacedpiaaHran Oyaub, coxa
uerapwlapHHUur MycGaT HYHamMuapu cTpenxkanap OWnaH
KypcaTUiraH.

Q 9 B)
S-qnama

14- mucon. Komnaekc tekucauk C na yuby
0<Re(iz)<1

TEHICHINUKHH KAHOATNAHTHPYBYH HYKTaTapHHHF FEeOMETPHK
VPHHHH TOLIMHS.

z=x+iy OYyncud geinuk. YHaa
Re(iz} = Re(i(xtiy)) = Re(—y+ix) = —y
6yub, Depwiran TEHICU3INHUKNAD

0<—p<1,
ABHHU
—1<y<0
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TEHTCU3NUKNApPTa Kenaau. € TeKUCAMKHHHT MaBXyM KHCMHU —
1<y<0 TeHrcM3NMKIApHH KAHOATIAHTHPYBYM I HYKTalapH
TY¥mnamu y=-1 Ba y=0 ropusoHTtan TYFpH yu3HMKAAp OpacH-
Jarv TEKMCIMK KUCMKAaH nbopat 6§1aau. By coxa 6- unima-
da TACBHPNAHIaH.

¢

iy

i

6-4nIMa

15-mucon. Caa yiwby
‘ |z—i| + | z+i| <4
TEHTCH3ITHKHH KAHOATAAHTHPYBYH HYKTANapHHHT TEOMETPHK

YPHHHH TOINHHI.
PaplIaHKH, KyHWaard

leeCilz-il+|z+i=4}
TYILUIaM COXAHMHT Yerapack 6ymamu. Arap r=x+iy gedunca,
yHAa
|z=i| + | z+i| = | x+ip—i| + | xtiy+i| =
=|x+(y—Di| +|x+(p+1)i|=
= (=1 4+ (p+ 1)

6ynno,

I+ (=12 +J +(p+ 1) =4,
AbHH

2 2
X ¥ o
Fry Tl

6ynaau. By 3ca apum ¥xaapu V3 ba 2 6¥aran snauncanp.
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JlemMak, W3AaHAETraH HYKTaNap TYNJIAMHUHHHE YErapacu
Hnc 6¥1u6, GepuiraH TEHICM3ANKHH KAHOATAAHTUDYBYH
HYKTalapHUHE FEOMETPHK VPHHU WY IAKnc 6unan ypanrau

¥

7-unima

TEKMCAMK KMcMMAHp. by HykTanap Tynaamwu Gup BGOFtaMau
coxa OVanb, v Ba YHUHT YerapaCHHUHY MycOaT HVHANUILEKN T-
YM3IMA/Ja TACBHPITAHTAH.

le-mucon. Ywby

Z
2
E

TEHTCUZNUKHU HCOOTNAHT.
 KOMINNEKC COHHH

<argz, {z=0)

7= re'®

K¥pcaTKMuAW KYpUHULIKAA €3amu3. ByHaa r-— 7 KOMIIEKS
COHHHHI MORYAM, ¢ 3CA YHUHT apryMeHTH.
YHaa Gepunran TEHICHITMKHU KyHMaaruua

_fﬂ_l‘S(p,

r

AbHH
le*—1|<¢

KVYPHHMIIOA XaM H¢ozanail MyMKHH.
Mapxam (0, 0) HykTaga, paaMycu 1 ra TeHr Gsmraa al-
NnaHaHH onainuk (8- ynazma).
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8-up3Ma

by alinaHanaru z=1 xampa 7=e* HyKTanapHH TYFPH HHU3UK
KecMacH Bunan OMplalwiTHPUIEAAH XOCWA OVNrad BaTapHHMHT
YIYHAHTH
|ev—1],

afinaHa EAMHMHT Y3YHJIUTH 3Ca ¢ ra TeHr O¥nanm.
MabiyMKH, BaTapHUHT Y3YHIHIH Uly BaTapra TOPTHAraH
£i YIVHAMINWIAH KaTTa by 1Malan:

jew—1{<p. .
by bca GepHMIraH TCHICHM3NMKHMHT YPUHAM GYAMIIMHK
Kypcaraiu. :
MHUCOJd BA MACAJNTAJIAP

Ky#uaarn dpyHKUHAIap aHUKIarad 3Tpy YH3UKAAPHK To-
MHHT: . .

40.z=1-it, 0<r<2.
41. z=a+(b—a), 0s1<1; a beC
42. a) 7 =Re", OSIS% (R >0},
6) z=Re", n=rs2n (R>0)
B) z=Re", 0<t<2n (R>0).
43.z=!+§. —w <),
4. z=1+i?, 0<t<eo.
45, z =1 +it?, =<t <o
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46. 7 = a(cost +isint), %S t < 32—” (a>0).

47.z=ae"+£e’". 0<r<2n (a>1).
48. 7= 1+e", << 2m.
49, ;=e¥—1, 0515 2n,
e™, 0<r<l,
z:

50. r—-2 =13,

Sl.z=icost, 0<1<2R.
©52.z=1+icosk, 0<¢< 2.

83 r=r+ivl—tt, -lseg] (apmbMemK WUIH3 OMHaau).

54, 7= —1+ivl -1}, —1<r=<0 (‘dpPl(bMe'l:l/lK UAIM3 ONH-

HaAH).

§55. 7= a(tti—ie ™), —oo<f<o0, a>0.

56. z=atar—ibe™ 0<(<2x, a>0, b>0.

AiiTaiank Y 3rpH lmamg =z(n, 0<r<d, hyHKUMS épaa-
Muia Gepunran 6Viacun, Kyivnary TeHrnanialap ¢pjaamuna He-
puaran =z, (1), 0SIE PyHKUMANAD aHKKIAraH 3IPHU INM3KK-
JAPHM TOTIHHI,

57. 7,() = «1—1).

221, 0<t<
58. z (0= | <
(2 =21}, 5

59. z,(1) = sin’m).

Kyiunaarn tedriamanap €paaMmuia GepwiraH 4M3HKNap
OMTACHHH AHWKAHT!

60. a) Re'E =c;0) Im% = ¢ (—eel < Fes),
61. a) Rez?=¢; 6) Imz? = ¢ (—eo<c<+o0).
62.’ﬁl=l >0 z, 2 €C.

-0
6. argz z: =a (0sa<2n); z,z¢eC.

64. Yoy
a) =17, 0) z=|z|, B) z=argz.

TEHI1aMalapH¥ KaHOATIaHTUPYBYH Z TapHU TOMMHT.
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Yerapacn 65—69- muconnapaarn ¢pyHkunanap épaaMnaa
annKnanral ¢ unanxkaan nbopar 6Varan D coxavn renrcus-
AHknap épnamuaa udopananr sa YHIMAAA TACBHPAAHT:

65. 2 = atpée,
66. z=—i1,
67.z=4¢,
68.z=t+3,

69. z=ae’ + {;z"’.

0<r<2n, p>0.
—oo < P Foo,

—oo <o,
—oo< < 400,

0<t<2x, a>l.

KoMmnnekc tekncanx € a KyiiMparn wapraapHu KAHOaT-
AAHTHPYBYH HYKTANAPHHHT FeOMCTPHK YPUHITAPDHHK TOANHT
Ba YNapHH YHIMana KYpCaTHHT:

70. a) Rez>2;

71. a) | Rez [<i;
72. a) | z| €2;

73. a) | z—i> 1,
74. a) 1<| -1 [<3;

75. a) 0<arg—-—<5,

Z+i

76.a) Im-2.=0;

b+i
77. a) | zHi|=| il
78. a) Rel =1

79. a) Im%; z+| =0;
80. a) Re{; <1

81. a) [ 1 +z|<f 1—z};

82. a) [ z[>1-Regz;
83. a) | 22, = | &5l
6) |z—1'| =Rez.

84. a) a<argz<f;

8s. ,z,=Rcz+l.

86.[2z|> [ 1+2].
87.a) |z
6) |z

(a>0):.

6) Imz<0.

6 |lmz|<l, 0<Rez<l.
6) | z+il>1.

6) 0<) z+i|<2.

6) 0<algz<§.

6) ln—a!gzk:"‘-.

6} Rc§=0.
6) Iz+||+|z—l| =4
6) Reill=0.

2+
6) Rel2=0 (a>0). "

6) |z-2]-| z+2|<2.

6) Rciz(l—i)|<ﬁ.
6) Rez>Imy.

z, zeC

6) a<arg(z—z)<p.
(05a<13<2n3.

<argz, arap 0 < argz < 2rn 6¥aca;
<argz, arap 0 <argz<2n 6¥nca.

Kommaeke Tekueauk € HUHI KyHngarn T¥MAaAMAapHHH
TEHTCHIAMKNAP EpAamuia €3unr.
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88. a). MaBxym VKHMHr VHI TOMOHMAA XOWnAlLrad SipHM
TEKHCIHK,

6). bupuHuM KBampar.

89. a). XakMK1#H VKAH 10KOpHAA Ba YHAAH 2 GUPIAMK MACO-
Pa YyIOKAWKAA KOMAAMTAH APUM TEKUCIANK,

0). UxTvépHi HykracuaaH masxyM ¥kraua 0yaran macoda
| aan KuumMk Oyaran Aynak.

90. Mapkazu z=0 HyKTana, paauycu | ra TeHr 6yarad Ba
MABXYM VK/JaH 4an TOMOHIA XKOKJAWITaH ApUM JOHPA,

91. Mapasz kunapnuk, A, E — xakukuit, B — xommnekc
coH 6Ynno6, AE<| B|* mapr 6axapuncud. ¥ xonna ymby

= _
A[zj +Bz+ B7+E=0 (A>0)
i
TEHI/lAMa aHAAHAHUHI TEHTaMacH dKaHWHK UcboTaanr Ba by
aitnaHaHWHI MAPKA3H XaMIa paiMyCHHH TOIMHI.
92. Antalinnk, a kommaeke col Imea>0 waprtHn KaHoar-

HHCOATHUHT

AAHTHPYBUYH MXTHEPHUH CoH BYNCHH. Ywdy |%

KYHHM pUM TEKHMCIHMKIA DMPNAH KATTa, IOKOPH SIPHM TEKHC-
AMKaa GUpAaH KHYMK Ba XaKMKMIA ¥Kaa OUpra TeHT 3KaHIH-
TMHH MCOQTIAHT.

4-§. KoMnaekc coHlap KeTMa-KEeTJIMIA BA YHHHr
NAMHUTH

Papaiz kunanauk, f xap 6up n{ne N} Harypan coHra 6u-
pop z, HYKTaHH (7€ C) MOC KYIOBYM aKCAAHTUPHIL OYICHH!
SiN=>Clnoz).

By akeiaanTupuiy TacBMpPAAPHEAH TY3WIraH
Zps Ly Ly ey Ty e

nbosa Komnexc conaap kemma-xemauzu dedusadu ba 'y {7,}
kabu Genrunananu.

L1l
MacanaH, {,,H,,}-
TP NS W N B 1,1
1+1i, yHgh 33l o gl

KOMIJIEKC COHMAp KEeTMAa-KEeTJAUTHRND.
Bupop {z,}:
Z,. Zzy Zp waay Z,,. e
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KOMIUIEKC COHMAP KeTMa-KeT/INTH XaMmda g KOMTUIEKC COH
BbepunraH GYACHH,
7T-TabpUud. Arap ve > 0 cou oaunzanda xam wyndaii Ha-

mypaa n,=n,(€) con monuscaxu, 6apua n>n, COHAApP y4yH
|z—al<e

TEHICH3NUK §axapuica, @ KOMILIEKC COH {7} xemma-Kxem-
AUKHUNZ aumumu 0e6 amaradu pa

limz, =@ €KH n— e fa 7, o 4@

Ao

Kabu Gearunananu.
Arap {z} kKommekc coHnap kerma-kernuru a{ae C) nu-
MMTIa 3ra 637J1ca, Y RKUHAGUIYEHL KemMda-Kemaux IeHnIany.
8-tabpud. Azap e > 0 cox oauneanda xam wyndai na-

mypaa n;=n(E) con monuacaxu, 6apua namypaa n>n, COHAGD
YHYH
lz"| >E

mereCUIAUK baxcapuaca, {7, } Kemma-KemaukHiiz AUMumu vex-
cu3 kamma cox detiuaadu Ba
limz,=o €kH n— o0 Oa 2z, oo

n—3e

Kabu BenarugaHanu.

Bupop {z} KoMmIjekc coHlap KeTMa-KeTJMrH OGepuira
6Ynb, Z, HUHT XAaKHKMA KHCMH X x,=Rez,, MaBxyM KHCMH
vy =Imz 6¥yacun (n=I1, 2, 3, ..)

Vuaa

z,=x+iy (n=1,2, 3, .)

6ynagn. Hatnxana Mkkura {x} xamia {y,} XakMKW#i COHNap
KETMA-KCTAHUTHTa ara Oy1aMus.

4 teopeMa. {2} KomMniekc conaap kemma-xemauu
(z=xtiy, n=1,2, ...) sxunsamyssu Gysumu ywyn{x} ea
{y,} conaap xemma-Kemauxnrapununz AKuRrauiyeur Oyarumiu
3apyp 6a emapaiu.

By TeopeMa KOMIUIEKC COHJIAap KETMAa-KEeTAMTHHUHI JH-
MHUTHHH VpraHvilHK XaKHKHMH COHIAP KETMA-KeTAUIMHHHT
JUMHTHHH YPraHHILTa KeNTHPHIHIIKMHH udotanainm.

Mabaymku, [1] mDa xakukkil coHnap KeTMa-kKeTJIWrM Ba
YHUHT JIMMHTHTA JOMp MHMCOJ Ba Macafiajlap Ba KETMa-KeT-
AMKIap yctuaa amannap 6atagcun YpraHuiran.
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5-Teopema. Hxxuma({z} Ba {2’) axuniqumyssu xemma-
Kemauxaap Gepuszan 6yaub,

limz, =a, limz,=a’, (@eC, a’'eC)
e

H—pon

ovacun. Y xo010a
1) lim(z, tz,)=ata’;

mepoo

2) limz, Z,=a-a;

H—ree

TEHIHKNAP FPHHITHAHP.

by TEHrIMKIApHHHT OMTTACHMHHK, MMCOA YYYH 2) HM HC-
GoTaakmMua.

AWTaWNUK,

Ly =X, + Yy, 2, =X, +iy,,
a=a+ip, a =o' +ip

6yncuH. YHaa 4- Teopemara Kypa

limx, = o, limy, =8,
H—yoo f-—$en
- ’ ’ . Id I
limx, =o', Limy, =8
H—pem Nedoo

6ynanm.
C) 201
2y 2, = (6, + iy, ) (X, + i) =
=(x, X, =y, Y )+ ix, -y +Xx,-¥,)
xamaa

lim (X, - X, =y, y,}) =oa’ - Bf,

R

lim(x, -y, + x, - y,) =of’ + B

N

O¥muIMHN 3BTHOOpra onub,
lim(z, - 2;) = (co’ = Pp°) + (0P’ + 0'B) = a- &’

H—yoo

3KaHHHH TONaMH3.
3-952 KX]



]7—MHCQJI. Ywby
{a}={e"} @O

KOMILIEKC COHMAp KETMa-KETAMIMHW SKMUHIAUIYBYMIMKKA
TEKLUIMPHHT.

HUxtuépuit £>0 connu OHMG YHTa Kypa n, HaTypain COH- -
HH KyHnaaruya

n,=n(e) =[log ¢l

anukIaHca, (y |a|<1 oynranga |a|'<e TeHrcManuxHH e4ud
TONMUAAAN):

|al<e = log,, | al">log,, e = n>log €.
Y xonaa Gapya n>n, yuyH
Jz,]=)al<e
TeHIcH3nukK Oaxapunaau. by sca 7- ravpugra GuHD2H

limz, =limg" =0
Hdoo o0
OVAMILIMHKA OUAIUDALU.
Hemak, 6epuiaran KeTMa-KeTIHK, | a |[<1 6yaraHaa skuH-
NawyBuu OVAMd, YHUHT JUMMTH 0 ra TCHIIUp.
a=1 0yaca, limz, =1 3KkaHnuru paswaH. bowka xamma
H—pon

Xoanapna, sibHu | @ [21, a#1 6ynranga {z } KeTMa-KeTIHKHUHT
YI0KJAYBYY 3KAHIUTHHY KYPCaTHIL KUAWH 3MAc.
18-Mucon. Ywby

{z,}= {%(l +e% + e‘z"+...+e"""} D<o <2nr)

KeTMA-KETIMKHHHT IMMHUTHHH TOMUWHT,
Depunran KeTMa-KeTTHMKHMHT YMYMUH XaIH

Z, = %,(1 +e® e re™)

Oynnbd, nporpeccus Xalnapy HHFMHAMCMHM TonuM (opMy-
lacura kypa

1+ e + e+, 4™ =

6ynanu. Jdemak,




Arap 0<¢<2x 6ynranga 1—e*= 0 6§nmunnmn xucobra on-
caK, yHna

1-e™
F-e®

MHKAOPHHMHT YCTAPANaNFaHANTHHH aHHKIaAMHI, ,
Yuna wynna#t yarapmac M>0 coH TONHNARKHKH, Vne N

YUYH

1-¢™*

<
1-¢* <M

Tenrcuannk 6axapraan. emax,
0<zlsim,

KeiMHrn TeHrcu3aMkaan

lim|z,|=0
H—poa
OyAMIIM Keand YuKanu. Yuaa

limz, = lim -’,;(l +e” +e®y  4e™)y=0
.

- n

Hynaau.

R dasona (E, i, {) JlekapT KOOpIHHATalapH CHCTEMACH-
HHu onaiink. By dazona S={(&, n, (e R : EHn+ 2=}
cepann KapaitMu3. Mapa3 kunaiauk £ ga n ¥yKap Moc pa-
BHLIAA X Ba y OMAAH yCcTMA-YCT TYLICHH (9- YM3Ma).

Papiuanku, kapanaérrad S cepa Oxy TeKMCAMIHra Koop-
AuHaTa Gowkaa ypuHagu. Komnneke Texucamkaa z=x+iy,
. HYKTa 0110, Oy nykTauu cdrepanudr P Hykracu 6Mnan TYFpH
YU3UK KeCMACH €plaMuaa dupnalutupamis. Hatukana Oy Tyrpu
an3HK chepann M((E, n,, {)) HyKTaga kecaau. Jemak, KoM-
MAEKC TCKUCIMKIATH xap bup HykTa S chepagary Bupop HyKra
Onnan ndoaananany, a akCHHYa, S cepagaru xap OUp Hyk-
Tara (P HykragaH 00oLIKA) KOMTUIEKC TEKMCIUKIA SITOHA HYK-
Td MOC KelaiH.

Wyngait kuaubd, S\{ P} T¥niam OUAaH KOMIIEKC TEKHC-
JIMK VpTachia ¥3apo 6Hp KHHMATIH MOCIHK YpHaTtwianu. Onar-
/1d By MOC/IHK KOMRACKC MEKUCAUKHURE CIepeozpagiux npoex-
yuacy ncAMNanM. Arap g, HyKra e ra gHtwiaca, Oy z, Hykrara
S chepana MOC KeayBUM HYKTAaHMHT P ra sKMHIalIHLIMHHA

is



E,

P
!':I (g o0 o,CO)

0 \ > 4

Zo

9-yniMa

Kypui KHitMH Mac. By xon P HyKrara KOMmaekce TeKUCAHK-
14 7=oo HYKTAHH MOC KyHHII TaOMUMAMIMEN KipcaTaaH. de-
MaK, KOMILIEKC TEKHCIMTHUIATA ATOHA 7= HyKTa S cepana
P Hyxra Ounan ndoaanaHann. KoMITeke TeKHCIHK 4€KCH3
Y3OKJALTaH HYKTa 7= OUIAH BUPraiMKIa KeHTIaHTUpHITaH
KOMILNEKC TeKHCAUK Aeh atananyw Ba ¢ Kabu Genrnaanagu. §

chepasaru M(E, n, ) BA KOMMAEKC TEKHCAWKZArH z=x+iy

HYKTa Opacumary MOCIMK XyiiMaarn dopmynanap épnamuaa
aHHUKJIaHAaAH,
2
y _ M
3
l+|z[2 l+lz[2

(x=v. r=1%)

MUCOJ BA MACAJIAAP

T, N =

93. {z,} KOMILIEKC COHNAp KeTMA-KeTJIMIH GepuaraH GY/ICHH.
lim z, = = 6yAHLK YI¥YH

o=
lim+ =0
f—poe 0

TEHIAWKHUHT DakapHIHIUM 3apyp Ba €TapiAM SKaHNUTHHH
uchOoTIAHT.
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94, {7 } KETMA-KETIHNK = Ia HHTUINILN YYYH XAKHKHH COH-
4P KETMA-KETJIHIH { {{z |} AHT AMMUTH +oo GYMRIIM 3apYD Ba
eTAP/IM SKAIIMTMHU HCOOTIIAHT.

95. AitTaitiuK, {7} KOMIIEKC COHNAP KETMa-KETIHTH Oe-
puarayd 0ynuo, 6upop n,e N nomepiad 6ounab 6apua n>n,
nap yuyH | g, |sM<ee 6yJICHH V xonaa {z,} keTma- ~KETAMKIAH

YeKIH JIUMHTTA SKMHIAILYBYH { ,,k_}KPlCMMI'-‘i KETMa-KeTIHK
AKPATHLUI MYMKHH 3KaHIUTMHU BCOOTAAHT.

96. Uxtyepuil {7 } KETMA-KETIIMKAAH YEKIH EKH o NTHMUT-
ra AXMHNALYBYY {z,,h,} KHCMHE KETMA-KCTIHK KPaTHLLI MyM-
KHH 3KaHJIUCHHKW UCOOTNAHT.

Kyiinaary muconnapia @ napaMeTPHUHT KaHAaH KUHMaT-

Napuila DEpUIraH KeTMa-KeTAMKIADHUHT SKUHIALIYBUHA €KW
NUMHTH oo OVAMUIMHH aHHKJIAHT,

97. {na.

98, {ﬂ—}
n

99, { a" }
l+a"

100. {1 +a+. +a%.
101, {I% + g—§+...+ ,;_2}

KerMa-keTNMKIApHHUHT THMHTARPHHYK XHcobnaHr:

102. {lfgz,,}, la< 1.

103.{ "2,,}, la> 1.
104.[£-+“'—+...+“—:}. |a]> 1.
2 n

105. {J‘ (l -’ +(-"m _‘”+(_l)ner'np)}’ —T<P<A.
106. lim z, = A # - 6yi1ca,

. tnt.tl
lim———"= A4

n—yen n

TCHTIIMKHK HCDOTAANT.
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107. Arap lim(x, +iv,) == ©6¥ynca, y xoana {x} Ba {y}

H-—m

KCTMa-KeTINKIADHHHT THMUTIAPH XAKHIA HUMA e HrLt MyM-.
Kui?
108. X ucobnaur:

. e, 1 T | ne
!}2(1+ cos4+4c0‘;2+ +2 cos4)

109. XmcobnaHr,
16

4 nr
hm[5ﬂn6+25¢m +. 4+ SIHGJ

R—ren

110--112- Muconnapaaru TVIIAMARPHUHT JTUMMKT HYKTa-
JMAPpUHA TOTTMHT!

0. 2= 1+ ("t (n=1,2, ),
111. z= %+ % (m, n— uxtuépuit 6YTyH coknap).
112. z = 7‘:’- + f% (m, n, p, g — WXTHEPHII BYTYH coHnap).

Kyitngarn xeTMa-KeTIHKIAPHHHT SKHHIANTYBYH 3KAHIH-
rHHU HCOOTMAHT B4 THMHUTHHHU XUCOOMAHT:

113, {ﬁl—[n +lenz+n- l)z"+...+z"}, lzl<l, z=1.
4. L [2ne 1 - @n- D2+ Q= 32— -1y 2}

lzls 1, z# £i

115.{2 "z"} lZ< 1, z# 1

116. limz, # 0 nMMHTHUHT MaBXya 6YavwK yuyn ywby

-0

llmiwl 0 Ba I:m arg Z, AMMHUTIAPHUHE MaBXyd OVNHIIH 3a-
PYpP Ba ¢TapAH IKAHJAMIMHU UCOOTRAHT. Kaucu xonnapia {z, }
KeTMa-KeTAMKHHHT SIKUHammu dakar {{ g [} keTma- KeTAUK-
HMHT SKMHIALIMIINTE TEHT Ky4in Gyaann?

117. ®apa3z kUARNUK, @ — XaKMKMi coH Oyncuu. 116-
MHcoaaH doiaanannt yuby

o PR
L:_)mn +5, ] =cos@+ising
TEHIAMKHH HCOoTIaHT.
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118. C KOMILIEKC TEKUCAMKIATH YIIGY

= ] = =1 — _ﬁ
a) z=1; 6) z=-1; B) z=14; N z=12

" HyKTanapHuHT S PUMaH cgepacunary obpazlapHHH TOIHHT.
119. Arap M(z) HyKTaHuHT § cdhepanarit KoopaMHaTanapu
(§, m, §) 6yaca, y xonza

a) M(=2); &) M@: ) M(L).

HYKTaJapHHHT cdiepasard KOOp/AHHATATAPHIIH TOTTHHT.
C Tekuenvkaary Kyinaary tyniaamaapra Puman ciepacu-
1A Kar4al TYnaaMaap Moc KeauWMHiH AHUKJTAHT:

120. a) Rez>0; ©) Rez<0.

121. a) Imz>0; ©) Imz<0.

122. a) | z[>1; ©)|zI<I.

123. Puman cepacuaarn O sa P nan dapkan M(z,) Ba
M(z,) uykranap axart

3,= 1

ApT OaxapuiraHjariia AUaMeTpal KapaMa-Kapitd HyKTa-
Jap OVIMIUMHY MCOOTNAHT.

124. Puman chepacniarn xap OUp ainanara KOMIICKC
TCKHUCIMKIA AiNaHa CKU TYFPH YH3HEK MOC KSIHIIHMHW, KYM-
AagaH, TYFPU UM3MKHHHT pakaT PuMal cdepacuiinimr PHyK-
TACWA4H V1raH ainaHajaprariHa MocC KeauuIdHK uchot-
JIaHT,

125. @ napaMeTpHMHT Kalnal KuiiMaruaa viby afinana-
Jgap Puman cdepacMHUHr KaTTa alkIaHanapura MOcC Keflanum:

a)lz-d=a (@>0); . 6) [z +5l=a (a>0)
B)iz-il=a (a>0) T |z-2dii=a (a>®7?

126. Cepa kangaid aTMAIITUPHATAHIA I HYKTAHHHT obpa-
ap L HYKTAHHMHT oOpa3ura yranu?

127, Airainuk, z,. z,e C HyKranap 6epunran 6yacun. Cie-
PHK METPHMKaNa Z, Ba Z, HYKTaNapHHUHT opacuaaru Macoda fe-
ravaa, yrapuuur Puman ciepacu S paru ofpasznapn opacu-
Aarn macoda TywyHHaamM Ba y p(z,, z,) kabu GearnnaHaau.
Yoy
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lz2-a]

a) P{Z], Z1)= Jl_+|2|7 i+|z:|2 (zl Foo, T #‘”)-
6) p(z, oo): JT:E?_

dopMynanapHu McOOTAGHT.
Kowmnnekc connap rekncaurd C par# yiby TEHrCHIIMK-
JNIAPHY KAHOAT/IAHTUPYBYM HYKTaNap TYTIAMHHEH TOTMMHT:

128. p(z, 0)<R; O<R<I.
129. p(z, =)<R; 0<R<I.

. |
130. p(z, i)> -
1 .
131. 3 <plz, < "

132. TekMcIMKIATH Mapaiien TYFPH YM3MKJIap oMaacura
Puman cepacuaa HHMa MOC Kenalu?

133. Crepeorpaduk npoekius HaTixacuaa chepanard un-
INKJIAp opacuaard OypYaK Ba YAAPHHHI TEKHCIHMKIArH 06-
pasnapH opacHaaru Oypuak 6up-OMpura TeHr OYIHILMHY HC-
boTnaur.



_ 1606
KOMILTEKC APTYMEHT/IH @ YHKIIMAIAP

1-§. Komnuaexc aprymentian $pynrnuaiap,
YAAPHHHT THMHTH, Y3NYKCHITHTH

I''KoMmnaekc apryMeHTAH PYHKUHS TYWYH-
qacH. KoMnnekc connap Tekucnurd C ga Gupop E tynnam
Gepunran 6Vacun (EcC).

1-Tabpu . Aeap E mynaamodazu xap 6up 7 KOMRAeKe conza
S xouda éxu xonynza Kypa bumma w KOMRAEKC COR MOC Kyiiun-
ran OViaca, E mynaamoa hyuxyua Gepurear (anuksanean) deb
amanadu ea y

Ffzow ekn w=f2)

Kabu GearnaHagu.

ByHaa E myniam @yrkuusiune GHUKAGHUL myniamu, 7 3p-
Kau y3eapyeuu EKN DYHKULA GpeyMenmu, w 3ca 7 P32apyeuuHuHe
Gynxyuacy nefnaamm.

Macanan, f — xap OMp KOMIUIeKC Z COHTAa YHHHT KBaapa-
THHM MOC K¥I0BUs Kou1a 6yacun. YHaa

fizo7 éku w=7
dyHkumsra sra GymaMus,
AfTalinuK,

w=R2)

dyHkuus 6upop E ( EcC) 1¥nnamaa 6epunran 6y1cuH. by
DYHKUMSIHH

w=utiv=Afx+tiy) (xe R, ye R)

KYPHHHLIAA XaM €341 MyMKHH. By 3ca ETimnaMaa HKKHM yara-
PYBUKAU UKKUTA

u=ux,y),
v = vx,y)
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GYHKUUATAPHAHT aHUKAaHUUIMra onub xenaau. Byunad Our-
Ta KOMIUIEKC V3rapyBumin w=f7} byHKuusHAHr GepHAK-
UIW HKKHTA MKKH VITapyBUMIAH XaKUKHH GyHKUMsaap

{u = u(x, y),

v =v(x,y)
GepHaMIINATra 3KBUBAJICHT 3KAHAUTH KEAUO YHKaIM.
MacanaH,
w= 7= (eHiy) = X—y+ixy
MyHocabar ywby (w=utiv)
u=x—y,
v=2xy

MyHoca0aTiapra sKBuBajleHT Oynaaun.
I-Mmucon. Yiuby

_ z+3
. =43

(GYHKUHAHHHT XaKHKHH Ba MaBXYM KHCMIApHHH TOIHHT.
A2) DYyHKUMSHNHI XaKWKMA KHCMHHH i, MaBXYM KMCMH-
HH 3ca v 1ed onaitauk. YHia
R =u+iv

6yaamgn. =x+iy 6yAvIINHU 3BTHOOPra 0410, TONAMM3:

I+3 _ Xx+iy+3 _ e
I+53  x+iv+S :

e el 5)-i - xPeyi+8xals

(x+5)2+y2 12+ +10x+25
x“+y +10x+25
Hemak,
2,2
X +y +8x+15
u=u =
) Lyt el0x+25’
— 2
v=v(x,y)= x

eyl 102425
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w=f(2) dyHkuna EcC ryinamaa Gepuiran 6y1n6, z yarapys-
4d £ Tynnamaa ysrapraiaa pyHKUMSHUHE MOC KUAMATIapR-
AaH HOO0p4T TYIIIaM

={AD:zeE)}

HU Kapainuk. Onataa Oy Tynnam gyukuus kuiimamaapu mynaa-
M JeHHAIH,
Hemak, E t¥mnampa (£ O)

w= A7)

DYRKHUSHUHT OepviHlin Oxy — KOMIAEKC TEKHCAUIMOATH
E T¥nnaMuM (T¥naaM HykranapvHu) Ouv — KOMITIEKC Te-
KHCIIMraary F tynaaMra (TYIJ1aM HYKTANapura) akc 31Tu-
prumaan woopar 3kan. (10-unama). lly cababuu w=R2) uu E
mynaamuu F myniamea axcaanmupuiu Ned xaM WPHTHIAIN.

¥ 'R
’_V!:_ﬂ;-l-_._k II,////,
CL D
) X 0 - u
10-un3ma

Airaiuiik, w=fz) ¢dyukuus E tynnamma (£=C) Gepun-
rad 6ynu6, F aca wy ¢yHKIMA KHitMaTaapuaad ubopar t¥niam
6Yncun:

F={RDze E}.

Cyurpa F t¥naamiia ¥3 Hasbatuaa oupop {=¢(w) dyHKIMA
Gepunran 6yncud. Hamwxana E tynnamiiad oAHHrad xap oup
zra Frynaamaa Outra w (fz—w) coH Ba Frynaamaad oauy-
rau Oynnai w conra 6mrta { (9:w—L) con (Le €) Moc KVHH-
Nann:

Z yw—L ¢

Jemak, £ TyniamaaH ofIHHIaH xap 6up z ra durTa { con (Le €)
MOC KViunub, z—{ dyHKIMICH Xocun Gynaau.
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Oparaa 6ynnail dyHkumns mypakkad QyHKIHS xeiinia-

K Ba
€= o(Azh)

Kabu denrvaaHanu.

w=fz) dyukumus E tynaamaa 6epuarad 6yaumd, F rinnam
3ca Wy PyHKUME KUIMaTnapuian vbopar TVmnamM OVICUH.
Duan F TVnnaMaaH OJMMHraH xap GMp w KOMIIEKC coHra £
T¥naamaa hakat GUTTa Z COH MOC KelcHH OeHnuK. by xonna F
TYnaaMiaaH oiHHraH xap 6up wra F tynnamaa 6utra 7 Moc
KyMHMAHWKHKG wdoganainaurad gyHkuusara Kenamus. Onaraa
6y QyHKIHA w={z} PYHKUMATA HHCOATAH Meckaplt OyHKKHUA
AeWunagu Ba y z=f (w) xabM GenrviaHagu.

(Papas kuaainuk, w=fz) ¢ynkuma E (EcC) rtynnamaa
Gepuaran 6yncuH.

2-trabpu . Acap apeymenm 7 nune E mynaamdan onunzan
uxmuépull 7, 6a Z, KuumMamaapu Yuyn 7 2z, tyauwudan fz )= fz,)
Gyauwn xeaul wukca, f{z) Qyuryus [‘f mynaamda bup anpoxau
(éxu Hup eapaxau) Qynxuus delt amairadu.

2-Mmucon. Yuby

fw=:4 ‘_
byukumanu E={zcC: | z| <1} n1a 6up AnpoXTMKKA TeKLIMPHHT.
®apa3 KunalnMK, z,, 7,€ £ nap yuys

Az) =Rz),

HbHH
Y IR I
-1 -1

oyacuH. KeliMHIM TeHruknan

Z—1=2z-1
€XH
z! = z2
oy Keaud auku6, 6y A7) GyHKUWSHHHT 6HD AMPOKIH
IKAHJIHTMHH K{pcaTaau.

2. DyHkuna aumMutu. Oapas KunawiInmk, w=fz)
dyuxims E (£ C) TVnnamaa Gepunran 6¥nnb, z, HykTa wy
E TVIUIaMHUHT AMMUAT HYKTacK 6¥ncun.

J-trabpud. Aeap V>0 con yuyn wyndaii 6=8()>0 con
TOMWICAKH, aPTyMEHT 2 HUHF 0<|z—z,|<8 renecuzruxnu kanoam-
aanmupyequ 6apua ze E (222)) Kuimamaapuda
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[AD—Al<e

menecusauk baxncapuaca, y xo10a A KoMnieKc coH f{z) dynxuu-
AHUHZ 77, da2u aumumyu de6 amaiadu ea

lim f(z)=4

b X4

kabu bereunranadu.
SfFativ GYHKUMSHAHT THMHUTHHU Xpucobnall u Ba v aap-
HUHT AUMHTIAPHHYN XMCO0NALITA KEATUPHUIHILM MYMKHH.
I-Te o peMa. w=Az) hynkumna -z, (z,=x,+iy,) n1a A=o+ip
JAMHTIA 3ra

4, .

lim fiz) = A
92z
Oy MWK YiyH =
o - lim u(x, y) = a,
SR St
_ lim vix,y) =
" g

¥—yg

O¥Aumn 3apyp Ba eTap.aH.
Jdemak,

lim u(x, y)=q,
A x—=x()
Ii +iy)=aePe 00
A S =B P =B ()
e

G¥naan.
3-mucon. Yoy

f(z)=ﬁ (z#20)

GyHKUMSHUHT 2—(0 aark JUMUTH MaBxyR 6ynaznmn?
ABBaj10 GepWiral (PYHKIMSAHHHT XaKUKHHA xamMaa MaBxyM
KHCMJIAPHHH TOHNAHINK:

) oy
(== e X
s le] xtay? Jx +y x“+y ,
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u(x, y) = +=5—,
x4y

-y '
wx, y) W

x-0, yp—=0 M.

u(x, y)= =
(J’)W

d)yuxuﬁsuuur JIUMHATH MaBXYa 3Mac, YYHKH
x=0, y = kx—-0 (k — const)
aa

_ X ]
uix, y)= N - T

6ymM6, K HUHT TYpAH KHIAMaTuaa GyHKUHS THMHTH TYpiH4a
63nann.

IOKkopuaa keatupuarak 1-reopemara xypa z—0 aa Gepun-
raH GyHKUMAHUHT NHMHTH MaBXKya OynMaign.

4-mucon. Yuwoy

f@)= é';% (z%0)

GyHxuMaHUHr 7—0 Jard JHMHTHHK TONMHT.
bepuaran f{z) pyHKUMAHUHT XaKMKHA Ba MABXyM KHMCM-
NApUHK TONAMN3;

Rez _ (x+iy)x x? : Xy
f()=5%= = +i
I Jea? it e’

H(X, Y} = el . WX, W)= e
]xz ¥ J_‘,z +y
PaBwsanku, '

. 2
lim (x, yy = lim X0 = 0,
3 0 Jxter?
s 0 ;:o Jx +y

r—

. 2
lHm v(x, y) = lim e = ().
x=0 x-30 ‘} 2,2

X—p ;—:0 X +}

Y0
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Hna I-teopemara kypa _
hm f(D= hm ZR"Z 0

Oynanam.

AHTARIKK, f(2) Xampa f,(2) (byHKummap F tynnamaa
Gepniaran (ECC) 6¥:mb, z, HyKra wy E TYyniaMHUAT ARMHUT
HYKTACH BVICHH. ‘

Arap

lim f(z)= A, lim f,(2)= A4,
I=y - .

=%

6ynca, y xosnna
ZIL‘RJM(Z)i'ﬁ(Z)I = At 4

lim|/(z)- /,(D))=
-7

R C fD _ A
I f=4 a0

OVnanu.

. DYHKUMAHUHT ysnchuanHru

Mapar kunainuk, w=f7} pyikung E (Ec() tynaamia
Oepunrad 6¥aub, z, HYKTa Wy £ TYIJIAMHMHT Y3ura TErHILIH
OVraH AMMHMT HYKTacH OYICHH.

d-tabvpnd. Aeap v e>0 con yuyn wyndai d=5e)>0 con

monuacaku, apeymenm g hune! z—z,| <& menecuzuxnu Karoam-
aanmupyeyu bapya ze E xuiimamaapuda

| )Mz ) <e

menecuiauk baxapuaca, y Xo10a f(z) ynkuua 7, yxkmada y3-
AyKkcu3 def amaiaou.
(PaBluanku, 6y xonna

lim /(2= /)

Oynaam).
Onatna z—z, aiinpma Qynxuus apeyMesRmununez opmmup-
Macu 1eiunub, yHu Az Kabu OenrvnaHanm:

A7=7—7,
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fD)—fz,) alupma 3ca GyHKUHA OPTTUPMACH AeHMAMG, yHH
Af kabu Oearvnananu:

Af = H)—fz).

Wy tyiynqanapaan doinananud, z, Hykrana QyHKIMA
Y3AYKCH3IIMTH 4-TabpHUPHUHU KyHuaarHda XaM alTHIL MyM-
KHH:

Aeap

lim Af =0
Az—0

byaca, f(z) Pyrkuua 7, HyKmada y3ayicus dedunraou.
5-tabpu. Aeap fiz) ¢ynxuus E myniamuune xap 6up uyx-
macuda yzavkcusz dyaca, y xonrda f{z) ¢ynxuus E mynaamoa y3-
AYKCU3 deluraou.
5-mucon. Ywby

=2

GYHKUMSHMHT WXTHEPUI 7, HYKTAla YIIYKCH3TUTHHH Uc6oT-
JIAHT. .
H—fz,) aitupmann Kapaiauk:

A )=2— 0 = (-0 + 4, + )
Z—7, 6yaranm yuyn wyngain M>0 coH TOMUIARHKH,
lzl<M, lg}<M

TCHICH3NMKIAP YPUHAN G¥nany.

DHam v >0 coHra Kypad Hu § = 3;{2 1e6 oncak, y xonaa

| 7—z) <8 TeHrcM3NMKHM KaHOATIAHTUPYBYH 6apyaz Aap yuyH

|&* - %) = |2 - afe’ + 22 + 4| <
<3MYz-zf<3MB=¢

MyHocabar Gaxapunamu. By aca 4-tavpudra xypa, f{g)=7
GYHKUMABHHT HXTHEPHH Z, HYKTaAa Y3AyKCU3 IKaHUHY Ounn-
IHpadH.
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6-mucon. Yoy
J@=L (=0

HYHKIMAHM YINYKCH3THKKA TEKIHHPHHT.
v z,€ C (z,#0) HyKTanu onaiauk. bynra Az opTtipma Ge-

pHO, hYHKUNA OPTTUPMACHHH TOMAMM3:
B = fl29 + 8D - f(20) = Toar — & = Tiesan
0 077 zo4482 7 zp 7 zp(zg+a2)°
IHAn Az—0 g3 Af HHHC IMMUTHHU xMco01aiMMK3:

lim Af = lim [- -Jim} = 0.

Aaz—0 Az—0L  20(20+42)

Hlemak, 6epunran dyukumsa vy ze C, (z#0) Hykrama ysnyk-

cu3 Bynaiu.

2-tecpema. fiz) =ulx, v)+iv(x, y) d)yuxqunnune 7,=
HyKmada yiaykcus Gyawmu yuyn u = u(x, y)} xamoa v = v(ﬂ
dynxuussapnune (x, y,) nyxmada ysayxcus Gyauwn 3apyp sa
emapai.

w=f(z} ¢ynuxuun E (EcC) myniamoa ﬁepmeau 6vacun.

6-rabpud. Aeap v €20 con yuyn wyndai 5=35(¢)>0 con

monuacaxu, £ mﬁrmcmnuuel 7—7”| <& menecusauxnu Kanoam-
aawmupyeuy uxmuépuid 77 6a 7”7 (2" e E, 77 € E) nyxmaaapuda

| fiz)—fz) <e

menzcuzrux 6axcapunca, f(z) pynxuyus E mynaamda mexuc y3-
Aykcuz dedinradi.

3-reopema (Kautop Teopemacu). Azapf(z) dynx-
LUA Yezaparanzan €nux myniamda yiaykcus 6yaca, Qynxuus
wy myniamoa mexuc yiaykcus 6ysau.

T-Mucon. Yuby

+iy

_1
fi)=el?
byuxuns E={ze C:0<|z| =R} T¥yn1amna rexuc yanykcus 6yna-
AUMU?
Bepuaran dyHkuus E T¥nnaMaa yanykcHs 69nanHu, YyHKH

2

-__.ZJ___
fy=e ¥
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- !
ovanb, u(x, y)=¢ Vet , (X, »=0 cbyl-lxlmsmap {(x, y)e R%:
0<x*+y?<R?} na y3nykcH3. T ' e
Al'ap [T

. ot
T h

1

lim f(z)= lime ¥ =0
- z-0 z—0
OynuunEK 3bTHOOPA oncak Ba

A0)y=0

6yncuy ned kapacak, yHia Sepunrar (pyHKUHMA dyerapanaHraH
énuk {ze C | z[ < R} Tynnamaa yanykcus 69nn6 xonagu. Kau-
TOp TeopemacHTa Kypa 6y dynkumsa {zc C- | 7] <R} aa texuc
yanykcus 6ynann. ByHnan sca 6epuirad GyHKUMAHHHT E Ia
TCKHC YIIYKCH3MHTH KeTHO YMKaaM.

8-Muncon. Ywby

f(z)=z%

dyukuua E={ze C 0<|zl <R} Tynaamaa Tekuc yanykcHs 6yna-
aumMu?
v 0>0 COH OoMMHTAaHAA XaM €=] Ba FE tinnamra Terviwi

O¥nran

HYKTanap y4yH
V2

_ (1 il _ 1 i —
=lk-g=4p-4=22

zt _ z”

6yaub, n# HMHI eTapAHya KaTra KAIWG OMMHMILH XMCODHra
YHH Yy & JaH KHYMK KWia oML MYMKHH Oyacana

| Az)— Rz =] nt—(—m)| = 2m> 1=¢

G6ynanu. By sca Gepwiran dyukums E = {ze C: 0<|z| <R)
TYIUIaMIA TEKKC Y3NYKCU3 IMACAMIMHM GHIIHpPAIH.
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MHCOJJIAP BA MACAJIAJIAP

®ynkuusnapuy bepuaraH coxanapaa GHp ANPOKJIMKKaA

TEKWHPUHT:

1L A2 =2,
2.A)=2,

LAD=2,

1B.A) = 747,
u. ) = ﬁ,
15 ﬂZ) Z+2 [
- 16. f(2) = e*(cosy t isiny),

17. Az) = eX(cosy + isiny),
18. A7) = e*(cosy + isiny),
19. flz) = e*(cosy + isiny),

20.0= 4+ 1),

Rez

E={Rez>0).
E={Imz>0}.

E={0<argz<%}.

E={4<1).
E={4<1, 0<argz<3f}.

E={4>2).
E={4<1}.

E={4<2}.
E={4>2}.
E={Imz>0}.

= {Rez>0}.
E={% <argz< 3},

={l4<2}.

]
&y
A%
)
na

Rez>3}.

{

{Imz>0}.
{0<Imz<2n}.
{{4d<1}.
{0<Rez<1}.

{

t4<1, 0<argz< 2}

™ MM M

*

21. Ywby A=~ (z20) dyHxuMaHUHT 70 naru THMA-

TH MaBxXyAMK? Maexya 6¥.1ca, yHH TOLHHT.
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R 2
22. Ywby )= IZCF (z#0) dynkuusHUHT 7—0 aarn au-

MHUTH MaBxyaMK? Maexyn Gyaca, yHH TOTTHHI.
Kyiinaarn dyHKUMSIAPHH YINYKCH3THKKA TEKLIHPHHT

23.fig= zz.l
24.ln) = 1-[] -

5.0 = 2.

|z+1
26. D) =T

27. A7) =argz, (z20).
28. fiy) = lim |+Iz" (0 < argz < 3)
e L]

_L
|4
29.fp=1¢ > Aarapz # 0 bynca,
1, arap z =0 6vnaca.

30. fiz) = Sgn(é?—1).
z+1, arap Imgz >0 6ynca,
3LAD=] 22, arap Imz<0 Gynca.

32. Arap flz) byHKUMS Z, HYKTala yanykcu3 Oyiica, y xonaa
| fAz) DYHKUMSHMHT XaM WY HYKTaja y3nyKCU3 GVJIMILIMHM
nuchoTaanr.

33. A7) pyHKUKS Z, HYKTAA Y3NYKCHITHTUHHHI TCOMCT-
PHK TATKHHUHH WOAANEHT.

34. Arap A =u(x, y)+iv(x, y} GyHKUHA Z, HYKTala y3ayK-
cuy Bynca, y xonma  f(z) =u(x, y)—iv(x, ¥) GyHKUMSHHHT

XaM Ly HYKTaaa y3JyKcu3 OYnuuiMauM McOoTaaHT.
35. Arap fiz) dyHkuma ae C Hykrasa yanykcus Binca,

o(2y=flbztc) {b£0) PpyHKUNA % HYKTada y3Aykcus bynm-
UIHHH HCOOTNAHT.

36. ByTyH KOMILIEKC TeXMCIHMKIA aHHKJIAHTaH Ba xap Oup
Z,e C HyKraaa ysunuuira 3ra oynarad ¢yHKUMsra MMCON Kejl-
THPUHT,

37. dakar 6upruHa z,c € HyKTaaa y31yKCH3, GoLlKa Dapya
HyKTanap/a 3ca y3uauLra ora 0¥iral GyHKUMAra MUCON Kel-
THPUHT.
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38. byryn koMmmieke tekmcauk € 1a aHPAKIaHran, 7=—1
B2 7= HyKTanapaa y3Iykcul, Konran Gapua HyKTaj%apia oca
YIWIMULIA 31a 6¥raH GyHKURAHW TY3HHT.

39. Arap Az)+g(z) byHKuMa z, HyKTaza y3uamiura 3ra
6ynca, y xonna flz) Ba g(2) GyHKuMsIapHUHT KaMuaa GHTTa-
CH 7, HYKTaJa y3UHLIra 3ra OYIMUIHHK MeBOTAaHT.

40. Arap fl7) Ba g(2) dyHKuMaapHUHT Xap GMPH Z, HYK-
Tana ysuauuira sra 0yuca, y xonna f{z)+g(z) GyHKuMa Xam z,
HYKTama y3MaMLEra 3ra OYaIug wapTMu?

41. Arap fiz) Ba g(2) GYHKUMARADHUHT Xap OHPYU Z, HYK-
Tada y3annmuira ara 6ynaca, y xonna fz)-g(z) pynkumns xam g,
HYKTAna yIUAWLLTA 3ra OYAHLIN WwapTMu?

Kyiivnaru dysxiusuiapiu Gepuirad coxanapia TeKuc ya-
AYKCHINMKKA TEKILMPHHT!

2.00=2, E={4<1}.
3.0 =7, _E=C
4.f9="7, E={0</4<1}.
45.f7) = ﬁ;%zﬁ, E={odd<1).
[

. 46./0 = 'z, E={7<1}.
A=z, E={d<ih
48.f) = 1, E= {r< 4 <+ea}, r>0.
9.0 =1, E={0<| g <teo}.

50. Az) yHKUHA Z, HYKTala TEKHC YIIYKCH3 AEraH XyM-
Jia MabHoOra 3raMu?

51. Arap fiz) dyuxkuns EcC tyrtamna yanykeus 6yiaca, y
fepwiran TynnaMaa TEKHC Yaaykcns 6¥nannMu?

52. { 4 <R} novpana Tekuc yanykcu3s (pyHKLHS YerapaiaH-
raH 6¥naannu?

53. Arap fiz) dynkuma E={a <Rez<b, a,<lmz<h,} Ba
E={b<Rez=<c, h<Imzzc,} T)"/p'réyptiamapna TEKUC Y3AYK-
cu3 Bynca, v xonna 6y dyHKuus

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

TYPTOYpUAKIa XAM TEKHC Y3RYKCH3 OYNMIIMHN HCOOTRAHT.
54, Arap 53-muconnary E, Typrbypuak ypHura

E, ={h <Rez=c,, b<Imz=c,}
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1¥nnaMm onuHca, A7) dyHKumsHUHr £ TVpTOypuakaa TeKUC
YINYKCH3JTUIMH XaKMAa HUMa Aeinil MyMKUH?

55. Arap flz) Ba g(2) dyuxumsnap Mo C tyinamaa Texuc
y3NyKCcH3 Oynca, y xonaa uxruepuid o, pe C nap yuyn ofin)+
+0g(2) dyHKUMA XxaM M TViiaMaa TEKUC Y3AYKCH3 DY MR-
HM HCOOTIIAHT.

56. Arap flz) Ba g(z) dynkuuanap dupop McC Tynnamaa
TeKHC yaIykeHs 6ynca, o(7)=RA7)g(z) Ppyukuudg iy THnamM-
12 TeKHC yanykeus oynagumu?

57. Arap A7) dyukuna D Ba G rvnnamaapaa (DcC, G<C)
TEKUC YINYKCH3 6¥Aca, y xoada yRuHr DG tynnamaa te-

KHC Y3JIVKCH3 OVIMIEMHY UcHOTHAHT.

58. Arap flz) dynxuua {| z| <R} nowpasa Texuc y31yKCH3
6yumaca, y xeu 6yamaranga {| z| <R} noupanaru 6upop HyK-
Tajfa Y3UNULITa 3Ta IKAHAMTHHH HCOOTAaNT.

59. Yerapanatran { 7 <R} moupana fz) byHKuMA Tekuc
Y3AYKCHU3 OVIHIDM yuyH, yHHMHT { 4 <R} aoupama y3aykcu3
Oynnb, uxTuépHii Ee {F =R} HYKTala 4eKau

lim /(z)

|z]<R

THMHUTHUHI MaBXyn OVnuLuM 3apyp Ba eTapivjiHruHH UCBOT-
JIAHT.

AATAWIMK, A7) PYHKUMSA KEHTAfiTUPWAraH KOMILUIEKC Te-
kuciuk C marn M tynnamjia aHKKIaHras OyacHH.

Arap uxTHEPHIL £>0 COH OUIMHTAHAA Xam WiyHaai 6=5(g)>0
COH TONMMJICEKH, p(Z, Z,)<8 (Z,e M) TEHICH3NIMKHU KAHOAT-
AanTupyBun Oapua e M nap yuyn p(flo), fz))<e Gynca, y
xouma flz) dywkuna zeM nyKrala cheprk MeTpHKa
OVitMua yanykcua aed atrananu. By epaa

__IEL I # o0

] [ g # o3,
‘I l+§z|2 ML
P(Z,E_,)= IA =, z,—too‘ é:oo_.
‘/l+|z’“
0. I = oo, g = oo,

z Ba & HyKTanap opachuaruccbepuk macoda.
CdrepyrK MeTpHKaZa TEKHC YITYKCU3MHK TabpUdH XaMm 1y
KabM KMpHUTHIANH.
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Kyitunarn dyHkuuanrapHuHr cepuk MeTpHKa 6yituya
KEHTAHTUPHITaH KOMILIEKC TeKHCIMK € 1a Y3NYKCH3 3KaH-
JHUTUHHA HCBOTAAHT.

60.£9=1.

aztbh

6. A= 57"
62. f2)=€4.

1
63. A)=Ji ;-

~Arap f(z) Ba g(z) dyukumanap M tynuamaa (McC) cohe-
pHK MeTpHka GViinya ysnykcui 6yica, 64—66-muconnapna
Keatupuirad GyHkuuanapHuar M tyruiamaa cpepuk MeTpu-
K4 6YiKYa y3ayKcu3 OynuiuM waprMu?

64. ) tg(2)

65.j}z)'g(z)

{z)
66. &(2)

67. Adtaiinuk, fz) dynkina M tVinamaa chepuk meTpu-
Ka 6Vilnya yanykcus Ba R(2)} dyHKUHS 7 yirapyBunra HvchHa-
Tan pauronan dyHkuns 6yacuu. g(z)= R(A2)) Mypakkad dyhnk-
HUAHHHT M TymnaMaa chepuk merprka OVilMua yanykcu3
BVJIMLIMHKY HCOOTAANT.

2-§. Oynximsmnnr auddepeHunaiIaHyBIHIHTH.
Komm-Puman maprnapn

1°. bupop E coxama (F=C) w=f2z) dynkung OGepunran
oyacun. Uxtuepuii ze E nykra oau®, yHra wsynnait Az opr-
THpMa Oepailinkkh, 7t Aze F 6yacun. Hartuxana, A7) dyHk-
LKA XaM Z, HyKrana
Aw = Mz} = Az, T AZ)—Az)

opTTHpMara ara 6ynaum.

Aw
7T-Tavpud. Aeap Az—0 da 4 HucbamHune Aumumu
Law Sl rAn)-fla)
.‘EE}) Az © Air_l:}) AZ

maexcyd ea Hexau Gyaca, Oy aumum Komnaexc yzzapysuiniu f(7)
PYHKUUARUKS 7, HyKmadazau Xocuadcu Oeb amanadu ea f(z,) kabu
Oeneunanadu:
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. Sz +AD-S(Z)
f’(?g)=,1£m: : AZ '

9-Mmucon. Yuby
A=7
(DYHKUHAHUHT 7 Z,€ C HYKTa/18TH XOCHIACHH I TONMWHT.

Z, HyKTara Az OpTTHpMA 6epub, Wy HykTaza GyHKIHS
OPTTHPMAacHHM XHCOONAAMH3!

Mz) =z, +82)—Ag)=(g A2 — 73 =27,A7+(A2).

YHia
M) =7 + a7

6ynuo,
lim 2352 =27,

Aaz—0
Oynagu, Jemax,
flz) =12,
10-mucon. Ymby _
fo=IdRez

dyuximaauHr z=0 HyKTalarH XOCHJIAcH HOJMi OYIMIIMHH
KYPCATHHT.

Bepunran GyHKUMAHMHT 7=0 HyKTagarH XOCHNacUHH 7-
Tabpura K¥pa TonaMm3:

lim [O+82)-f(0) _ fim laz-Reaz _

A7—0 A a0 BT T
. lagax )
=gg},|lz (Az = Ax + iAy)

PaBmankn, A7z—0 na Ax XaM "oara watinanm. flemak,

im £OYA)- £ _ o 1A,
M T a T e A0,

By aca f'(0)=0 sxaHunu 6Magupam.
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Mapa3s kunaimuk, f{7)=u(x, y) +iv(x, y) pyHKUHUA ,=x, iy,
(z,€ ©) HyKraHHHT 6Hpop aTpoduna aHHKAAHTaH GYACHH,

S-maspudgh. Aeap u(x, y) 8a v(x, y) Pyuxuuasap x, y y32a-
pysuuraprune Gynxyuscu cugamuda (x, y,) nyxmaoa ougge-
penuuaraanyedu 6yaca, f{z) Gynxyua 7, Hyxmaoa xaKukuii ana-
U3 MasHocuda duchgheperiyuaniaryauu deduradu.

By xoada du(x, y,)tidv(x, y,) upoda f(z) Qynxuyusnunz z,
wykmadazi dupheperyuanu detunsadu:

df = dutidv.

4-reopema. filz)=u(x, y)+iv(x, y) dynxuusnun: z, nyx-
mada f(z,) xocusaza 3ea bysumu yuyn Oy dynxyusnunz z,(x,
y,) wykmaoda xaxuxui anasus Masnocuda Judpdepenyuaira-
Hyewu Oyaub,

Jk _ v
ox oy
du — _gv (2)
ay X

wapmaraprun: GaNcapuruuiy apyp 6a emapasoup.
QOnatna (2) waptnap Kown-PuMaH mWapraapu

DeHWIaan.
Komruiexc aHanu3ga ymoy

dz= detidy,  d7 = dx - idy:
g d : 9 g a : &
£-3(E-g) E-1E )

Oexrnamnap époamunma f{7)=ufx, y)+iv(x, y) GyHKUMAHHHAT
Tina gxddeperunanu df—=dutidv .

df=%dz+%

KYPHHHIILA Kynail nconanaHagy,
IOxopuna kentupwiarad (2) Kowu-Pumax wapriapy

o _
"5%'_0

TEHTTMKKA 3KBHBAJICHT OVAMIOMHH McOOThall KHAMH 3Mac.

Hemak, 4-TeopeMaHd Kyiirnnaruya xam udoaanall MyMKHH.
4-reopeMa. w=f{z) Qyuxuun 7=z, Rykmaoa xocuiaza 32a

Gyaumauzu yuyR yRun2 Xaxuxui anasus masuocuda df(z,) oug-
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Qepenutian Mmaexwyo 6jaud, %‘z:r =0 menzauxnunz baxca-
2=z

puauuiy 3apyp 6a emapauoup.
Arap w=Af7) QyHKUNA Z, HYKTaja Xocwjara ara Hynca,

Oy HyKTala ;{2 0 691u6, funHr Xocunack f'(z,) = % ,;mcb

¢epeHUHann 3ca

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

KypuHuza 6¥nann. Komreke aHanusna xocunara ara 6ynran
dyukumsanap C— andpbepecnunanrnayByH QyHKUHA-
nap neitvnanu.

AManuérna dyHkimsiaapan C — puddepenumanianysyy -
ankka tekwvpuiuaa Kowu-Puman waprnapuaan goitaana-
HHIAa.

li-Mmucon. Yuby

=2

DYHKUHAHHHT XOCHIACH MaBXYLIHTHHH TEKLWIHPUHT,

PaBwianky, AD=(xtiy)=(x*—y)+2ixy ©6ynnbd, ul(x,
==y, wx, y)=2xy dydakunsanap (x, y)y 6yianua andde-
PEHUNALIAHYBYH.

= 2x1 a_; = ‘2}’;
v Bv _
S =21, = 2x.
TEHTAUKAapAAH (2) WapTIapHURHT GaXxapHIVILMHK KYpaMus.
By 3ca pyHKUMH TEeKHCAMKHWHT Xap OUp HYKTacHAa Xocunara

2ra JKAHIAMTKHU KYpCcaTaau.
12-Mucon. Yuiby

)=

GYHKUMAHANT XOCHNACH MAaBXY/LUIMTHHU TeKmel»mr
Kapanaérrau

A2 = 2= ¥ —y—2ixy
GYHKUHA YYYH

u(x, y) =x2_y21 V(-xl J")= _2xy
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6yand, (2) renravknap (0, 0) Hykragad 6o1uKa Xeu 6Mp HYK-
Tana Oaxapuamaiaun. Jlemak, f2)=7 dyukuus z20 nykra-
JapAa Xocusara sra aMac, z,=0 HyKTaaa 3ca YHMHT XOCHAacH
Maexyia Ba f'(0)=0.

13-Mmucon. Yy

A2y =zl +i[RezImz]?
dyuxuussu C — auddepe HUMATNAHYBIAHAUKKA TEKILNPUHT,
by dyHkumsa yuyu
ulx, Yy =lz|2=x2+p2,
v(x, y) = [Rez Imzji=x%?
6ynmb, u Ba v dyHxuuanap R? xa AndubepeHHHAINaHYBYH.
DHaM (2) WapTIapHH TeKmupaniuk:

2x =2x'y,
2y = 2xy?.

TEHMRKIAPAAH K¥pHHaIMKH, Kown-Puman waptaapu bda-
kat x=0, y=0 nyxrana Gaxapunann. demak, Gepuaran dbyHK-
unsd Pakar z,=0 Hykraza C — nnddepeHuMaaHyByH,

l4-muncon. Yuby

A7) =14*Rez)?

dynkunsanu € — auddepeHUHATIaHYBYAHNHKKA Te KILMPHHF.

PaBliaHkH,

ux, ) = (x*+yhx?,
v(x, y) =0

6§nub, 6y dyHKUMNAp XaKMKHI aHAN3 MabHocHaA audde-
pexuannaHysun 6ynub,

du _ a3 2 ol . Vy1y,
o= +2y°x, 5_2):}

6ynranmarygan Kown-Puman waptnapu x=0 Tyrpu 4M3HK
HYKTanapu yuyHriaHa Saxapuiaaau. Hemax, Gepunran dyHK-
uns dakar {x=0} tymnamna € — anddepeHHaNIAHYBYH
Gynaaum.
15-mucon. Yby
w=R21=12
dynxkumsauy € - guddepeHIHALIAHYBYAHIMKKA TEKIIMPHHT.
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Paswanku, —g-% =1 6ya1ub, 6y Kapanaérran GpyHKUMSIHHA TE-

KMCJIHKHUHT BHpopTa HykKTacuia xam € — angdepenumnanna-
HYBUYY 3MACAHTHHM KypcaTaiH,
l6-Mmucon. Yudy

f(@)=¥Rez Imz

¢GyHkunaHn C — nuddepe HIMALNAHYBYAHIMKKE TEKUIMPUHT.
Bepunran dyskuus yayH
u(x, y)= ‘J—y, v(x, y) =

o¥m6, 7=0 Hyxrana Koiwun-PuMaH waptnapi Gaxapunanu:
u(0.0) _ 00) _

e
(0.0 _ _ MOD) _ g
Y x
Bupok,
: MO _ g, San=-£0) Yax-ay
lAIyE?, Az !,’,E?) Az ,lsly']s a2 =0.
Ar=Ax -l Ar=Ax—0 A7=ax -0
: AO _ o Yax?
Alﬂgy Az = am enax
Ar={l+i)Ax—0
6¥1ranu cababnu Az—0 na =+ Aﬂ ) qHHT AMMUTH MaBXYD MAC.

BuHoGapiH, KapataéTran cbyﬂxunﬂ =0 nykrana C — and-
tdeperunan1aHyBuM 3Mac (u=§[x_y dynkuma (0, 0) HykTaga
XAKMKHH aHATU3 MabHocHaA AHhdepeHUHANTAHYBYH IMAC).

Kyt xoopanHatanap cHcteMacuna Az)=u+iv dyHKUKA
yuyH Koun-PuMan wapraapn

du _ ] ov o
g pagp’ ‘
Mo ou - . (2)
& P X

KypuHuwaa 6¥manu. ByHu HehGoT KUNKMLWHK YKYBYMTa XaBo1a
KHUTaMU3.
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Dapa3s kunannuk, w=AR2) dynkuus 6upop E coxana (Ec€)
OepuiraH OVICHH.

-tavpud. Aeap f(7) dynxuua 7z, C) nyxmanune da-
Kam ysuda omac, baixu yuunz Gupop v(z, &) ampoguda C

— Jughhepenyuarnanyeuu 6yaca, y xoada f(z)” ynxyuscu 7, Hyx-
mada eosomopds ynxuun deduradu.

10-Travpud. Aeap f{z) pyuxyus E coxanune xap bup Hyk-
macuda coomopdy Bica, dyuruus E coxada coaomopeh detiuradu,

Onarna E coxana ronomopd 6¥1raH ¢pyHKUMSAAAp CHHDH
a( £y kabu GearunaHaiu.

Il-Ttabpud . Acapg(z) =_/'(%) ynruusr 7=0 nyxmada zon0-
mopgh Gvaca, f{z) Pynkyua «o» HyKmada coromopgh deduradu.

12-Tavpud. deap J(2) ynxuun z,(z,e Clyxmada 2o10-

sopeh dyaca, f(z) dyuxyua 7, Hykmada anmucotomopgh deiuradu.
17-Mmucon. Ywby

A = x—y 24 x4

byukumstin C — nuddepe HUMATIAHYBYAHIMKKA TEKILTHPUHT.
BepuaraH GYHKUHAHHMHT XaKHKHI KUCMA w(x, y) Xamaa
MaBXYM KMCMH v(X, y) JapHHU TOMaMM3.

RO=u(x, pyriv(x, yy=xi—p+24 01 =
{arap xy > 0 6ynca, x? - y? + 2ixy,
) " |arap xy < 0 6ynca, x? - y? - 2ixy.
Hemax,
arap xy > 0 6ynca, 2xy,

u(x’ y}:){z_yz, V(X, }’)= {arap Xy < 0 6?ﬂca, - 2xy.

Sunu wlx, ¥) 8a vx, y) dynkuusnap yuyn Kouiu-PuMan
IHAPTIAPHHHU TEKIIHPAMH3:

W oy B arap xy >0 6ynca, 2x,

X 9  larap xy < 0 6ynca, - 2x,
U _ 9y v arap xy > 0 6ynca, 2y
» 9 |arap xy < 0 6ynca, -2y.

Papwranku, x>0 6Vrranaa, swHu 1 a 111 yopaxnapaa
61



6¥naau. llemax, Gepunran ¢pyHkuns
E={zeC: 0<am<%}u{ze€: 1|:<argz<3—2"}

na ronomopd 6¥naam. xy<0 6ynranna, axuu 11 sa IV yopak-
napaa bynkuna Kown-Puman waprnapuiHn Gaxapmaihan.
Hemax, 6y yopaxknapna pynxuns C — nuddeperunanaanys-
uu 6yna onmaiian.

w=¢* — (HYHKLUMA YYYH

u(x, y) = e‘cosy,
wWx, ¥) = e'siny.

ovan6, € — Tekncankuuer 6apya Hykranapuna Kown-Pu-
M3H WAPTIAPMHHHI GAXaAPHIMILHHK, RbHU YHKHNA rono-
MOpd 3IKAHNMIMHM K¥paMu3.

w= zz GbyHKuna dakar 7=0 nyxrana C — andpepeHun-

annanys4u 6yanb,

o -, | =
32T Y Bzl 0,

y 6y HyKTaaa ronomopd smac.

3°. dvapas kunaitnuk, R dasonaru E coxana (FcR)F=Fx,
P) byskuus Gcpunran OVaMG, vy tuy coxana MKKWHYU Tap-
FFxy)  FFp

O — 3 5 YIIYKCH3 XyCYCMil Xocuaanapra ara
6yncun.
13-tanwpud . Aeap E coxanune xap bup nyxmacuoa
2 2

meneaux Gaxcapuaca, F=F¢x, y) dyuxyun E coxada eapmokux
DyHKyus detivaadu.

(3) tenrnamanu/lannac TeHraamacu . geiuwianyu. by
TeHFnama yuoy

LN
A=ty
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Jlannac onepatopu €épaamMuaa KyHuaarnya
AF=10

laxKiiga xaM €3unaam.
Jlanaac onepaTtopH yuyH

2 2 ‘
A =9L +a_=(i_,a)(a+

az
axz 8},2 ax ‘b; 4

ay) HIT
_65711»11_1’1“}11/1 abruﬁop_ra oncax,_ynu_a (2):_T-CHI;_J'IHI-<HH

=0 ) (3)

azaf

wakaaa ¢3vi MyMKHHAHTHHU KVpaMu3.

5-teopema. E coxama (EcO) ronomopd 6Varam xap
Kannai  ARz) QyHKOMABMHr XaKMKHA Ba MABXYM KMCMJapH
u(x, y) Ba ¥(x, y) dyakuusnap U1y COXA1a FapMOHMK O6ynamn-
nap.

Jcaatma. Mxmuépuit ukkuta wlx, ¥) Ba vix, ¥) rapMonuk PyHKLH-
snap yayn fAx)=ulx. p+iv(x, ) GYHKUMAHUHT roomopd G¥auwK wapT
aMac. fHUHT Toaesiopd G¥anmn yuyH u Ba v aap Kown-Puman waptiapH

opkanu SoFnaHra: GynMInnapn no3um. ByHmaH x0nja « Ba v rapMOHHUK
PYHKUHATAD Kiwva TapMOHUK GYHKUHATAP AeHWIAIM.

I8-Mmucoa A=7 dyHKUMACH yuyH u(x, y)=x Bav(x, })=

—y (QYHKUWYARP TAPMOHHWEK, aMMO KVIIMa rapMoHHK
hyHKUMHIAP IMac,

bup 6Sormamint (EcO) coxana w(z)=ul(x, y) rapMoHUK
dynkuus 6Y1H0, 7€ £ raitmunanrad HykTd 6YncuH. Y xonaa

wz) = I—%a’x+%dy

uHterpan u(z) dyHkumMara KymmMa rapMoHUK GyHKUuus w(z)
HH aHHKAaRaH,

MHCOJ BA MACAJIAJIAP

Ky#fnaarn 68—72-muconnapaary GyHKUMATAPHHHT XOCH-
JNanap KHHMATIapHHM WY XOCHalap MaBxXyl OVAraH HykTa-
napia XUCcobaHr:

68. () = 2z+1.
69. =172
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70./9=1.

TLA) = Z+2
72. f2) = e(cosytisiny), (z=xtiy).

Yuioy pynkumanapuun € — amopdepeHuHanLiaHyBIHAHKKA
TEKLLIUPHHT:

73. ) = Rez

T4. K2} = (Red).

75. L2 =ReZ.

76. f{7) = [Rez)*[Imz}.
77. 82 =z|>

78. A7) = [Rez]*+i[Ilmz].

79. A7) = [Rez)*—i[lmz]>.

80. ) = zRez.

81. A7) =zlmz.

82. i) = 2p—i(xF*—*), (z=x+iy).

83. fin) = zlmz dbyHkuns yuyn f°(0) HH xucobnaur.

84—87-mMucomnapaa Oepunrad f{z) yHKuMsnapH yuyH
WIyHAal «, b, ¢ y3rapMacnapHH TONMHIKH, HaTHXaja f(2)
dyHKkunsgaap ronomopd O6¥aub KONCHH:

84. A7) = xtay+i(bx+tcy).

85. A= x*—ay2+1bxy

=2

86.17) = tiT, S
87.An= cosx(ch y+ ashy)+ sinx{(chy+bshy).

88. Yoy A7) =l x*—p2 + 2ixy dynkums ronomopd 6yaran
COXANAPHN TOMMHI.

89. Viu6y fiz) =l x2—y +24 )1 pynkuus ronomopd 6ynran
COXQNapHN TOMMHT.

90. Arap f{7) dyHKUHA Z, HyKTaga aHTHronoMopd Gynca,
y XOMAa Wy HyKTala

s
é

IHAPTHHHT GaXapHAHWHWHIN HCOOTNAHT.
91. Arap z=p(cosp+ising) (z20) Ba A2)=ulp, o)+ivp, ¢)
Oynca, y xonna f'(2) un xyiinaarn
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EKH

—7

KYpHHHIULIApAa Hdodanall MYMKHHIAMIMHYA HcOOoTnaHr.
92. Yuby £z2)=z" ¢dyrkuma yuyH Kowwu-PumaH waprna-
PUHHHT GaXAPHUINLIMHA TEKHIKPHHT Ba
(7Y = nz!

TEHFAMKHHW UCOOTAAHT.

93. Aitrainmrk, {7)=u+iv=p(cosp+ising) ronoMopd pyHK-
uus depunran 6YnacuH. Arap u, v, p, ¢ dysHkuManapaaH ou-
popraci y3rapMac GVyiaca, y xonga f{z) OYHKUMAHHHT y3W
XaM yarapMmac 6ynuiinan ucbotnamr.

94, Yuiby A2)=J|xy| dyrkuua yuyn =0 nyxraza Kowm-

PumaH wwapTiapHHUHT DaXKAPHAMINMHE, JIEKHH LY HYKTana
DYHKUMAHHUHT XOCHIACH MaBXYd 3MACIUIMHHU McBOTHAHT.

Arap AD=u(x, Yy+iv(x, ) byrxums z,=x,+iy, HyKrana
AnddepeHunantanysud 6yiaca, 95--99-TeHrMUKAApHUHY
VPUHAM DKAHIUIHHA HCOOTIAHT:

95. f(z)=u! (x,, Y Hiv) (X, ¥p)-
96. //(z,)=v, (X, Y)—it, (X, ¥,).
97. f1(z)=ul (X, Yp)—ih, (X5, ¥).
98. /'(z)=, (x,, y)Hivi (%, ¥
99. 17z == {ul) + () = ()" + (v} =

2 2 2 2
=) + () =) +(3)
_ 100. ®apa3 xunaiinuk, f(z) dyskuug E coxana roromopd
6ynu6, my coxana f'()=0 6yncuH. V xonpa f{z)=const 3KaH-
ARTUHHU ucOoTnaHr.
101. Ajitaitink, Az) ynxuna E coxaga anddepeHunan-
NaHyBYH G¥nub,

ARefi)+ BImAD+C=0
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oyncHH. by epaa 4, B, C nap ysrapmac coHnap sa yIapHMHT
Kamuaa OuTTacu HonaaH $apkian. Az)=const 3KaHIUTMHU KC-
GoTnaur.

102. ®apaz xunainuk, fz) dyrkuua D coxana andde-
peHUHaNNaHyBYH, F{f) 3ca OYTYH XakKMKUil VK14 MOHOTOH Ba
y3NyKcH3 1ubdepenunannanypun GyHkuua 6yacuH. Arap

Reflz) = HImAz)}

TeHDMUK Gaxapunca, f{7)=const IKaHIUrHHH MCOOTNAHT

103. Arap w=A2)=u(x, y)+iv(x, y) GYHKUHS Y4YH T HYK-
Taga yudy

: Aw
llm[Re —]
A7 Az

JTMMHT MaBXxya 6yaca, y xonaa u! Ba vL XyCYCHI Xocuaanap-
HUHT Mapxyad O¥aud, u,'( = v:. TEHTAUKHHHT BaXapUJIHILKHHH

HCOOTJIAHT.
104. Arap w=RA2)=u(x, y)+iv(x, y) OYHKUMA YIYH Z HYK-
Tald yuoy

. Aw
llm[lm =
AzaD Az

AMMUT MaBXyn 6¥ica, y x0Ma 4, Ba y! xycycuil xocunanap-
HHHT MaBxyl 6ynub, u; = v; TCHMMUKHAHT 0aXapUMHULLIN-

HHW MCcOOTNIAHT.

105. ®apa3 kunaitnnk, w=fz)=u+iv GyHKumns z Hykraaa
KyAHIArM WAPTAApHK KAHOATIAHTUPCHH!

1) u, v — audepeHUMaANIaHYBH,

B AW
hm"—| — )
2) lim|%; MaBXyAQ

Y xonga z HykTaaa €EKH f(7), EKH f(z) DYHKUHAHHHT anb-

(epeHUHANIAHYBYH IKAHNUIMHY UCOOTIAHT.
106. w(z) dynkuuara reckapi 0yaran z(w) GyHKOHR y4yH
ywby
dz = Wzd‘:"widf
|“’2| ~|we|
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TEHITHKHHUHT ¥PRHAK 3karnuIrvuay ucbotnaur. By epna

wz..:a_w w. = 3w w_qdw

Az’ ¢ 9z 32

Oeqruvjialnnap KHPUTHITAH.
107. w(z) akCIaHTHPHLIHHHT AKOOHAHM YYyH

= 8w, ¥) _ | _|owl 2
WENFTCNEY N TS EH

TEHTAUKHY HCOOTAAHT.
108—112-Mucomnapaary GyHKUKATAD YuyH % Ba ng: nap-

HH XMCOONAHT;
108. A2 = zl.
109. fiz) = e~ *(cosy—isiny), (=x+iy).
110. A7) = | z—al’, —w<p<oo,

111. ) = 1}}zﬁa|2 +lz- b]z.

|z—a|+i|z +al

N2 A= W'

2
H13--117-mucomnapaard PyHKIHATAD Y4yH %&4 HH TO-
NHHT,
113. 2) —lzjﬂ —l plen.
114.17) = e1?,  —eo<peee.

115.fz) = inlz—-ai
116. fz) = In(1+ z?).

117. i) = arctg-l*_fi‘z‘ll .

. Tonomopd A2 cbnyuHﬂ yuyH 118—122-MHconnapnarn
TEH[JIMKJIAPHHHT YPUHAM 3KAHAUTHHH UCGOTIAHT:

118. %(If(z)ﬂ =4l FE.
119, 2 (/@) = 2 |faf™
120. < £ (Re/(2)] = 1 /7).

121. £ (Im f(2)] = 5; /().
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Iref

2_1n@ =LA
122. azazl ( +lf(z1 )I (]+|f(d2)2

L B

123. Arap u(x, y)k=1, 2, ..., n) rapmMoHuK QyHKuMARAp
6yica, ¥ Xonia yAapHHUHr YH3HKAH KOMOHHAIHACH

v(x, J’) = kE:iCkuk (x,.V)

XAM CAPMOHHK GVIMiUNHYK HCOOTNAHT.

124. Arap w(x, ¥) rapmoruk yukuus 6ynca, #*(x, y) byHk-
IiH XaM rapMOHMK O¥namumu?

125. FapMmonuk u(x, y) byHkuHAHMHE HXTHEPHIH kK — Tap-
THOAH XyCyCHH XOCHAatapH XaM TapMOHMK OVIMLUMHM HC-
GoTIaHr.

126. Arap rapMORMK u(x, y) GYHKUHAHUHT apryMEeHTAADH

YuyH

1

g =
X = , V=
Y ﬁz*"lz

t? +n!

aMaTHpUL GaxapHaca, ¥ X0AAa anMaliTHPUILAAH KeHHH
Xocua Oyaras GYHKUMAHWHT XaM TAPMOHWK OaMumnE me-
foTaHr.

127. Arap u(x, y) rapMoHnk pyHkums OYnca, y X0/13a KaH-
Aak fOynkunsarap yayn Ru) xam rapMmonuk 6¥nanu?

128, Arap Az) dynkuus ronomopd Gynca, |Az) ]|, arghz),
In|Az)| dyukumsnap TapMOHUK BYNaIUMH?

2 2
129. Vingy A = j‘f;—z + gy“f Jattnac onepatopunu (p, ¢) Kyré

KOOP:IMHATAIAD CHCTEMACHAA E3UHT.,

130—137-mucoanapaa 6epuaraH rapMOHKK yHKIIMANap-
ra KyPCaTHAraH coxatapia kyuima 6¥nraH rapMoHuk dyHK-
UMSTAPDHHA TONMHY:

130. uix, y) = x2— )" +x, E=C

131. u(x, y) = xziyz’ . E={0<|z] g},

132 u(x, y) = xp+1, E=C

133. u(x, y) = 3 In(x+y3), E= C\ {y=0, 0<x<+es}.
134. u(x, y) = xy, E=C
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135. u(x, y) = xX¥'—y'+xy, E=C
136. u(x, y) = ycosyshr+xsinychx, E=C
137. u(p, ¢) = ppcosp+pinpsing, E=C

XaKHKuit K1 MaBxyM KMcmiiapu 138 — 146-muconnapaaru
TEHrAMKIap épaaMuaa 6epunran roaoMopd AD=u(x, y)+iv(xy)
dynxins MapxynaMu? Masxya 6¥ica, yHH TONMHT!

138. u(x, y) = x>y~
139, v(x, y) = 3x7y—)",
140, v(x, y) = 2xp+2x—1,
141. u(x, y) = -5

x4yt

142, v(x, y) = y— IZ'V -

+Yy

143, u(x, y) = xX—p+5x+y— =2 7

x4y

xioy?

144. u(x, y) = (xTyI)T

i

45, v(x, y) = Iy —Be
145. v(x, y) = 3+x’—y TN

146. w(x, y) = e* .

147—152-muconmapnaru u, v €kn u,, v(k=1, 2) ¢pyHK-
tmanap F coxana kyuiMa rapmoHux dyHkuusnap ovnaca, y
xomna L, V dyukuuanap Xam £ coxana KyliMa rapMoHHK
dyukuMsiap 6VIMuMHKY HcOOTNAHT,

147. U= au—bv, V= butav (g Ba b — y3rapmMacnap).
148. U= au +bu, V= av +bv,(asab— y3rapmaciap).
149. U= wu,—vy, V=uvtvu,

150, U=¢"cosy, V=e¢'siny.

151. U=e“2"'2 cos2uy, V= e"z'“2 sin2uv.

152. U= emcos 52, P=ewrsin V' 54

153. Ajitaitnuk, v, v dyukumanap E coxana, ¢, ¢ GyHKLM-
anap Fcoxana KyluMa rapMoHux ¢pyHkumsiaap 6¥im6, x+ive £
ovaraHaa glx, y)+iv(x, y) BMHr Kuitmate F na ércun. ¥V xosiaa

Ux, yy=olux, y), vix, 1, Vx, y=olu(x, y), v(x, y}]
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dyHkumnanap £ coxana Kyuuma rapMoHiK dyHkumnanap 6ynu-
LIMHK UCGOTAAHT.

154. ®apa3s kunainux, u, v pyukuusnap £ coxana Kyuima
rapMoOHHMK QyHkuuanap 6ynubd, £ coxaHuHr xeu OMp HYKTa-
cuna u Ba v dyHKUMAAap OHp BAKTAA HONTA AAHMACHH. Y
Xon1a

Ux, y) = In[e(x, p)ytvi(x, p)]
dyHKuMAHMHT £ coxaga rapMoHHMK (YHKUMH DKAaHJIHTHHH
uchornanr,

155. Arap u, v, Ba u, v, 1ap E coxalarn HKKH XyQT KyLiMa
rapMoHuK byHKIULIAD éynca

v,{x, ¥)—v,(x, ) = const

IKAHJAHTHHH HCBOTAAHT.

156—164-muconnapga Gepuarad KYpHHHUIAArH Y3rapmac-
gan dapkay rapMoHKK QyHKUMANAD MaBXyAMH? Masxya
Oynca, ynapHu TONUHT:

156. u=p(x).

157. u—(p(ax+by) (a Ba b nap XaKuxuit comlap)

158. u=o(2).

159. u=o(x y}).
160. u=(p()c2 +yz)

161. u-vtp{ o ]

162. wu=p{x*+y).
163. u=¢(x+ /x? + y* )

16d. u=p(x*—y?).

165—168-muconapaa GepuwiraH YHIMKAAPHHHT YCTHAA
yarapMac KMiMaTHM KaGyn KIIYBYM rapMOHHK GyHKUMANAp-
HU TOMHHT, ‘

165. x=c .

166. y=cx )

167. X tP=c¢

168. X +HpP=cx

169. Yiuby Reflz)=x+6xy—3xp2—2)*, A0)=0 wapTaapHu
KaHOaTJaHTHpYBuH roaomMopd A7) GyHKUMSAHW TOMMHT.

170. dapaz kunainuk, A7), g(z)e 6( k) G¥ncun. Arap A=
=g(z)+c¢ (¢ — XaKuKuil yarapmac) 6ynrangaruHa )+ g(z)
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AUFMHAMBUHT E coxama xak kil KuitMatnapHHU Kabya Kuiu-
LWWHHH UCOOTRAHT. -
171. D), geo(E) Ba g(2)=0 6yncun. AD=cglz) (¢ —

MaHpui Oynmarad ¥srapmac) WwapT OaxapuaraHnarnHa
f(z)'g(z_). kynaiitManunr E coxana mangil 6ynMaraH Kuii-
MATIApHH Kabya KHAMIIMHY UCOOTIAHT,

172. A7), (o) o(E) Ba g(2)%0 6¥ncun. Pakat fiz) = cg(2)
(¢ — xakukmit ¥srapmac) wapr Gaxapuirannarusa Az} g(z)
KkynajitMaHuHr E coxana xaxMKMil KHAMaTnapuu kadyn KHIH-
LUMHW HCOOTAAHE.

3-§. XocHna MOAYAH BA APTYMERTHHHHT T€OMETPHK
mabHoCH. Kondopm akcranmvpuuLiap

Dapas KWIAATHK,
w=fi2)

dynkias 6upop E(EcC) coxana bepunran 6§1cHH. YHH (2)
TEKHCAMKHHHI HYKTanapMHU (w) TEKHC/IMK HYKTalapura ake-
JaHtupuw Aed Kapanmuna (11-unsma).

Y4 vy
<::) waf(z) - (::)
- T e
Z, Wy
0 X 0 mu

11-auama

Adtaitank, w=RA2) bynkumsa z e E Hykrana f'(z,) (f'(z,)=0)
xocunara 3ra 6yacui. Xocuna tabpuduaan ¢oiigananub, To-
namus:

. | @D-S @) _ . (wewg|
. _
[ @)= lim S = lim e

(w,=Rz)).
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\z—;,] erapjivya KMMMK 6¥nraHma ‘z_—ﬁ] xamma | w-w, |
MUKIO0DAAp TPONOpLHOHan 6Viub, | f(z)] aca wy npomop-
HHOHAUIMKHUHT Ko3bdHIMenTiHn ubonanaiau:

Lz Le—z | +olz—2,)

w=f{Z) aKCNaHTHPHII €plamMuna Izﬁzn|=r afinaHa, YekK-
CH3 KHYUK MHUKJI0p o( 12—z, |) apTHBOpra onuHMaca,

[w—w, |=

lw—w,|=f(z)|r

ainaHara akcinaHaad. Arap 'f’(%) I<1 6yaca, yHia |z——z0 | =~
aiiiaHa CHUKMJAGH, lf’(q))| >1 6ynranna sca aiinaHa 4y3au-
najau.

Hemax, GYHKIIHA XOCHAACHHHHT MOAYIH w=f{7) aKcHaH-
TUPHILLAA «9¥3WiMiI» KO2POHIMEHTHHN Dnnanpap sKax (12-
yu3ma).

12-ynIma

AHAM w=f7) aKCAAHTHPHLL 7, HYKTAAaH YTYBUH ¥ CHIUTHK
YU3UKHU (w) Tekucaukaaru I 4usuxka akcrantupcu (13-
YyUIMA).

Y ® Vi ®

w=F(z)

13-9u3mMa
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Yby

w-wy

lim
2z U

= [z}
MyHocabarnan
lim arg(w—w,) = arg/’ (Z)+ lil‘!‘l arg(z—z,)
=y =4
BVauIu kenub yuKaau. Arap

lim arg{w—w,) = B,

-3y,

Iim arg(z—z) = a.
2

OYMHILMHY 9bTHOOpPra OfcaKk, yHaa
B =otargf'(z,)

OVAMIIMHA TOTIAMMS,

HeMak, GYyBKUMA XOCHIACMHHUHT apTyMeHTH w=fz)} aKc-
JAHTHPHLIAA Y YM3UKHM KaHgall Oypuakka OypuilinHM GHa-

AUpap IKaH.

Arap z, HYKTalaH yTyBUH MXKH 7Y, BAa 7Y, 3TPH YH3UKAAP
opacuaarn 0ypyak o Oynca, w=f{z) akcmaHtupywaa Oy umu-
3UKAAPHUHT akchapu [ Ba [, nap opacniary 6ypuyak xam a ra

Teur 6¥nanu {14-un3ma).

Vi

14-uHzMa.

{B. =0, +ag f'(z,),
B, =, +arg f(z)

6ynranmurnian, B,—B,= o,—o, 3KaHINTH KeNH6 yuxaam.
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apaz kunaiinuk, w=f7) yukuus E(EcC) coxana 6e-
puaran 6yaub, 7€ £ 6yacHH.

ld-Traspud . Aeap w=F£2) akcaanmupu

1) mapka3su 7, KyKmaoda 0y12an HeKcus KuyuK aiiauani 4ex -
CU3 KUMUK QUAQHA2A VMKAMW XacCacuzd,

2) z, HYKmMaoan ymyeuu xop KunOau ukkuma 4u3uk opacu-
dacu GypHaKHune MUKOOPUHU XaM, GYHOAUWURL XaM CGKAQW
Xoceacueq 3ea Oyaca, w=f{z} akcaanmupuin 7, nyxmada KoH-
hopm axcaanmupui det amaaiadu.

Arap 6y Tavpudaarn 2-uapraa Oypuanil GypUariHUHT MHK-
JA0OpH Yarapmai, HYHaNHILH KapaMa-KapiuIMcura yarapeca, OyH-
Aait akcaaHTupul Ff myp kongbopm axciranmupum neimnanm.

15-tabpud. Aeap E(EcC) coxaza anukaanran w=fg)
AKCJIAHTAPHIL YYYH

1y w=f{z) dhvnkuun F coxada Gup snpoxatt ghynxuis,

2 E coxanune xap 6up wyxmacuda xongopm dyaca, bepuia-
2an akcraumupuui E coxada xongopm axcaanmupuw des ama-
Aadu.

Kondopm akCIaHTUpUILNAD KYHHAATH XOoccanapra ara:

1°. KoHthopm aKCIaHTHpHIUTA TeCKapH BYnraH akchaHTH-
pHlI XaM KOH(pOPM akchaHTHpUW Gyaaam.

2°. MkkuTa KOHGOPM aKCIaHTHPULWIHUHE CYTIEPITIO3ULINS -
CH 41a KoHOpM akeaanTupuin O¥naau,

19-mucon, Ywdy w=7' pynkuusicn épagamuna bepuiaraq
AKCAAHTHPHIUHK KOHQOPMIHIHKKA TEKLIUPHHT.

by dYHKLMA TEKMCIHKHHHT Gapya HYKTaaapuia ronomMopd
OVIIMG, YHUHT X0CHAacH w=37 KoopauHaTaiap DOLMAAH Tail -
Kap Hapua Hykranapaa HoaaaH apknuanp: wi=l. Jemak, ux-
epnit 70 HyKrana akcsaHTMpHI KoHdopMaKp. =0 nykra-
£a Oy akcnauTupHil KoHQopM amac: lzl=r a'vinaﬂacf wl=r ait-

Aanara y1aam, neku y,:{y=0} TYFpu un3nK Ousan Y:' {y = %}
TYFPY YM3NUKAAp opacuaarn bypuak % oynranu xonga ynap-
nunr akenapu /:{y=0} pa £ {x=0} nap opacuaarn 6ypuax 5‘

ra renranp. Jdemak, akcaantipuwinmua 7=0 #ykraaa 6ypuax
CakJaHHMLIM XOCCacHra 3ra aMac.

w= 7' axcAanTUpuiL £ {0 <argz < 23"}
NP an Jam
E; < arg < 3} Ba Ey{3 <argz<2n}
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coxanapaa 6up anpokay. demak, 6y axcnaHTUpHLI Wy COXa-
napna KoHOPMIHP.
VYMyMaH oiradna, w=z' aKCHAHTUPHUIN y4¥ KOODAMHATA

Solinaa Ba KEHIJUIH —2% faH Katra 6yiamarad MXTHEpPHI

D:{a<argz<a+27“}, OSQS%",
4YeKCH3 ceKTopaa KoHdopM Oynagu.
MHCOJ BA MACAJIANIAP
Mapa3 KMNaRIMK, Y—Z, HYKTaAaH 4uKyBud arg(z—z)=¢
Hyp OyacuH. 173—187-Muconnapaary akcraHTUPHUILLIAAD Y4YH

é’ HyKTanard ujsnauil xosdpduurentd R(g) Ba Oypuamniu
ypuart o) HY TOTIMHL:

173.w= 72, =i

174. w= 22, 7= 1.

175. w=2z+i7, z=0.

176. w= 2, =y
177.w=2, = 1+i
178. w=2, = —3+4§.
179. w=2, z,=1.

180. w=2, Z,= #%.
181. w= 3, = 1+
182. w=2, 7,= —3+4i.
183. w= 2+2z, =i

184. w = ie*(cos2y+isin2y), z,= 0.

185. w= —iz, z,= —i.
186. w= 52, 7#0.

187 w= %, = —i.

188 —194-muconnapaa Gepunrad w=fz) aKCJIaHTHpULIIAD
HATHXACHAA TCKUCIMKHMHT KaHCH KMCMHM CHKWIAIH, KAHCH
KMCMH 3ca uy3nnann?

188. w= 2,
189, w= 742z
190, w= 1

rE
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191. w= e(cosy+ &iny).
192, w= e(cos2yt+isin2y).
193. w=7—4z,

194, w= L1

Iiyuaai HykTanap TVILIaMUHU TOMMHIKY, WY HyKTanap-
na 195-—-200-mMuconnapaary aKcJAHTHPHUIUIAPHUHT Y 3HIALL
k0o3gupruneHTH | ra TeHr G6¥IICHH.

195. w=Z.

196. w= 2.

197. w=2--2z.

198. w= L.

199. w= %

200. w= 225 ad—bee0, 0.
lilyunait vykranap TYnaaMuHK TOMUHIKH, 201—206-Mu-

CONMApAArY AKCAAHTUPVLIJIAPHUAT LY HyKTanappard GypH-
Jgum Oypuard 0 ra TeHr OVACHH.

201, w= iz
202, w=—-2.
203. w= z_z——2z.
204, w= %
205.w= 1%

206.w= 2 ad—be=1, c=0.

207. Araitnnk, w=Az) dyrkuMa z, HyKrana ronoMmopd
6¥ncun Ba v,, ¥, CHIIMK, YH3UKIAD T, HYKTaAaH YTHO, Kylin-
IOATM luapriap éa)!(apHJ'ICHHI

{Ref(z) = Ref(z,), zevyy;
Imf(z) = Imf(z,). zev,.

Arap f'(z)#0 6¥ynca, y xoina y, Ba Y, YM3HKIAPHHHE I,
HYXTana TYFpY Oypyak OCTHIA KECHUIMIIHHK MCOOTIAHT,

208. Mapaz kunainamnk, w=Az) yHKuUMs Z, HYKTaga rono-
Mopd Oyicun Ba 7 HyKTaaaH JTyBUR CHINK Y,, ¥, UM3MKAAD
YYVH Kyiuaaru waptiap 6axapuicuH:
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{lf(Z)i =|fz),  zev;
argf (z) = argf(z,), ze€vy,.

Arap f'(z))20 6¥nca, y xonna vy, Ba y, YH3HKAAp Z, HyKTana
TYFPH BYPHAK OCTHAA KeCHIIHIIHHH HCOOTAAHT.

209. Yuiby w=27 akCNaHTHPHILHH KOHGOPMIHKKA TeK-
LIAPHHT.

210. Ywby w=(z—2,)* akcIaHTHPHIUHH KOH(DOPM/IMKKA TeK-
LUHPHHT.

211.fin)= z_if OYHKUHMAHUHL 7=cc HYKT3/1a KOH(OPM 3KaH-
JHIMHH MCBOTAaHT.

212—220-Muconnapnarn GbyHKIHANapHH Depunran E co-
xaja KOH(QOPMIHKKA TeKILMPHHT:

22.fl) =+ 5, E={lzl<1).
213. A7) = L2 ad—ber0; E={ 7] <eo).

cz+d ?

214. A7) = 22, £={3<|7+2] <4, O<arg(z+2)< 323 ).

216. f(7) = ex(cosy+siny), E={|z} <4}.

217. Az) = e(cosy+isiny), F={ zl< 1.

218. iz} = ex(cosytisiny), E={| Re[(1+i)z] ] <m}.
219. A7) = 2, E={Im2>0}.

220. 2y = o+ +, E={lz—il< 2 }.

221. Yuiby fiz)=x+ecosy+i(y+tesiny) QyHKUMAHMHT
{Rez<0} ApHM TeKHMCIHKIA KOHGOPM 3KaHIUTHHU HCOOTAAHT.

222. Asitafiiuk, fz) dyskunsa kKasapsk £=C coxana rono-
Mopd OVAcHH, Arap WyHAai XakMKKHii ¥arapMac oo COHY MaB-
XKya 6vaub, E coxana

Re{e?f()}=0

6ynca, v xouuma f(z) ¢yukuna £ coxana 6up smpokiau O6¥iau-
WIKMHH UCOOTAAHT.

223, Viuby A2)=1*--37 PYHKUMHHMWHT

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

€0XajAa KOH(GOPM 3KaHAHTMHH UCcOOTRAHT. :

224, lg=a 7+ ... ta rta, KyNXalHUHT 1apaXacu MKKHAaH
Karra 6¥nMarangaruta ! Imz>0} apum Tekucauxaa Konbopm
OVAKILM MYMKHHIMIHHA McboTnanr.
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225. =7 +az+b kinxan z;=— 3 HyKrajaaH yTyBum Gu-
popTa TVFPH MHM3MKHMHT OUp TOMOHUAA ETYBuUM MXTHEpPHI £
coxana KoHdopM OVIHMILKHHH HCOOTIIAHT,

226. Aitraitnuk, g, b Ba g, — Gepuiiran KOMIUIEKC COHJIAP
OYICHH. R HMHI WYHAAR 3HT KatTa KMHMATHHH TONWHIKH,
A=7+az+b dynkuns {|z—z,I <R} nompama xondopm
OYACHH.

227. 7=« HyKraza rojomopd O¥nran fz) byHKums uly
HyKTaja KoHhOpM OVIHIIU yuyyH

lm [2(f2)—f=))] # 0

IMAPTHUHT GaXapHAMUIM 3apyp Ba €TapaAM 3KaHJAMTHHH HC-
GoTAAHT.

228. ®apasz KuAaiivk, n=2 6YTYH COH Ba 0. — HXTHEpPH I
XAKHKHH cOH O¥aCHH.

2) = tnens

OYHKUHAHKHT { Izﬂ | <1} monpana KOH(OPM 3IKAWIMTHHH HC-
foTnanr.

229. Yuby A)=7+az dyukuus dakar Img=0 6yaranpa-
ruHa {Imz>0} apuM Texucnuiia KoHGOpM OY¥THUILWHK HCOOT-
JAAHT,

Ky#uaarn TacaMgnapHy ucboTaaHr:

230. Yuby flz)=7 dynkuus E coxana xoudopM ¥avum
vayiu E Ba —F(—F={—2 = E}) coxamap ymymuii HyKrara
ara OYJIMACTHIH 3apyp Ba eTapnHIMp.

231. Yoy ﬂz)=%(z + lz] dyHKuMg E coxana koHdopM

ovanwH yuyd E Ba %(é = {% z€ E}] coxajtap yMyMHii HyK-

Tara 3ra OYIMACHUrK 3apyp Ba eTapIHIHD.

232. Yoy Az)=e*(cosy+isiny) ¢yHkuvs E coxaga KOH-
dopm OVnuwun yyyn E Ba E+2ni (E+2ni={z+2mi, ze E})
coXanap YMYMUHH HyKTara 3ra 6y aMaciurd 3apyp sa eTapau-
IMP.
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DJIEMEHTAP OYHKLIMSIAP BA VAP EPIAMHIA
BAXAPWJIAIUTAH KOH®OPM AKCJIAHTUPUIIIIIAP

KoHopm akcianTupuil HazapusicMIa acocaH KyHHAarM
MKKH Macana YpraHuaaau:

lI-macana C koMmiekc TeKMcauMkgaru Gupop £ coxama
(EcC) w=f(2) akcnaHuTHpH GepUAraH X0a0a COXaHWHT aK-
CUHH, gBHK w(E) Hn Tomul.

2-macana. Ukkuta uxtnépnit £cC, FcC, coxanap Ge-
puaraH xonaa £ coxanm F coxara axcnanmpyaqu KoHdopm
w=f{z) AKCTAHTHPHLIHA TOTHAILLI.

By macananapHu xan KMAvLLIA KyWMIAry tacavk/apiaaH
donsanaHunaiy.

l-reopema (Puman meopemacu). Azap E sa F aap moc
pasuwda Ken2daimupuizan KOMIIEKC MEKUCAUR C xamoa C
Aapldan oaunzan sa uezapacu 2 ma nyKmaodaen xam ﬁymazan
(koRmunpym Gyazan) oup boraamau coxatap 6yaca, E coxanu
F coxaza kongpopm axcaanmupyeun w=f(z) dynxyun masncyd.

2-TeopeMa (coxauuwz caxtanum npunuyunu). Azap f(z)
gyuxuuna F coxada zoaomopd Oyaub, fizj¥const 6¥aca, f(E)
xam coxa 6¥nanu.

Amannéraa xynunda Gepunrad D coxanu yamaan conga-
poK GViIral coxara, MacaiaH OWpAMK JOHpa EKH 10KQPH SIPHM
TEKUCIHMKKAD KOHGDOPM AKCIAHTHPHLI MACANACHHW EYMIL Ta-
Aab kuaunaau. by Macananm xan xuauuyia Gu3 xoMnaekc
APTYMEHTNH 31eMeHTap hyHKUHsap CMHGUHH, DUPUHYH HAB-
faTaa YNapHMHT TEOMETPHK XOCCATApPWHM, TAaTOMK KHJIMLL
yCAy6JapHMHM ¥PraHHIIMMHU3 3apyp.

I-§. Ynmsakau pynknus
I-tavpud. Ywoby
w=gqz+b (a, be C, a»0)

Kypunuioazy GHynKkuus duzuKan Gyuxyua (axcaanmupuut) oet
amaiaou.
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Ynsukin Gyskuusa C, KOMIUIEKC TEKHCAUKHH € KOMIT-
NEKC TEKUCTHKKa KOH(BOPM aKCaHTHPAIH.

UHsHKIU GYHKUMAHUHT XYCYCHI XO/UTADHHHU KAPaiMu3:

1°. AHTaiUTHK,

w=_zth (be O

OyncuH. by ¢hyHKIKA Napanien KYYUPHIIHYU aManra ouln-
panH.

2°. AMTailTuk,

w=z¢" (e R)

Oyncun. by Qynkimsi C TeKUCIUKRArK xap 6Mp z HyKTaHu
KOOpAMHATa BOILH aT poqm,ua €OaT CTPeJKacHra recKkapu HyHa-
AMaa o 6ypyakka GYpHILHM aManra OLIMpaaH.,

MacanaH,

) . iz
w::z:(cos-’zlﬂ smg)-z:e 1.z

yHKuMs KoopauHata Gown atpoduaa 90°ra,
w=—2
sca 180° ra OypMILIHM aManra owHpanH.
3. AHTARIHK,
w=kz (k> 0)

6yncuH. by dynkiMsa Ocpuirad coXaHH yHra yxXiramr coxara
ay3ub (k> ga) €xu cukub (k<1 ma) akcnaHnTupag.
YMyMaH,

w=azt+b (a, bec C)
¢GyHkuns €paamyaa akcaaHtpuul C, TEKMCIRKAArH COXaHH
«yyauil», OMpop Gypuyakka OypuLl xaMﬂa napamien Ky4SupHii-
HHY aMaifa OIUHpaaH. AMannéTaa 6y GyHKUMAHMHT L1y Xocca-

JnapuaaH QoinanaHHaanA.
l1-mucon. Yunapu

A=3+2i, B=T7+2i, C=5+4i
Hykranapiaa 6¥arad ABC yuGypuakHuHr yiby
= jz+1

YM3INKIH PYHKLIMA EPNaMHIaTH AKCHHH TOMNHT.

Bepunran unsnan w = izt1 dynxkuus ABC yuGypuakHu
A B C yubypuakka akcnauntupaau. byuna A, B, C, vykranap
MOC panmuna A, B, C HyKTanapHHHT akck Oyraam:

80



A=wA), B=wB), C=wO).

PaBmanky,
w(d) = i(3+2)+1=—1+3i,
w(B) = i(T+2)+1=—1+7i,
w(C) = i(5+4)+1=—3+5i
- Jemax,

A=—143i, B=—147i, C=—3+5i

Mynaait kuaub, w=iz+| pyukuua yunapu 3I+2i; 7424,
" 54+4i Hykranapaa 6yarad ABC yubypuyakHu yanapd —1+34,
—1+7i; —3+5i nykranapaa 6yaran A B C, yubypuakka akc-
aadTupap 9kaH (15-4H3mMa).

Elr - V‘
8
c @ welles é ". @

-151

4} mnmn |
] -
2(---_5& 8 : 1 Ag a

.
Y

15-4n3mMa

2-Mucon. (z) rekmcmknary D= {ze C:|z—zJ<r} mom-
paHu (w) tekucankaaru {we C: (w<1} 6UpAKK JoMpara aKc-
- JAATUPYBUM YH3UKTH GYHKLHUAHN TOMUHT.
' Yoy

W= 4
GyHKUMAHM Kapainuk. by ¢yHkums Gepunran D nonpanu (w)
TEKHC/IKKAA MapKasK KoopanHaTa fownaa 6¥aran |wl|<r no-

Hpara akcaaHtupand (16-4ynama).
3HIH

w=1lw,
r

dysKuMAHM Kapaimus. By dyHKums |w,|<r nonpatn GHpank
noupa W<l ra akcnautupanu (16-un3ma).
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16-ynima

[yxraai xunuo,
w=1(z-2)

YHIUKAW PyHKUMA (Z) Tekucnukaard D 1oupaHH (w) TEKKC-
JuKaard {we C:|w<l} — GHpPJAMK AOMpara aKCNaHTUPaiM,
Mapas kuhainuk, w= fz) Gpynkuus C TeKHcAnKrarn 6u-
pop E coxana GepunraH 6YACHH.
2-tavpHud. Aeap ac E nyxmada

f(a)=a

meHeauK Gaxcapuaca, y xoa0a z=a Hykma w=f(7) axcianmii-
PUlIHUNE KY3Faamac rykmact deliuiadu.
w= az+b UH3UKAN aKCAAHTHPHUW g =] 6¥nranaa HKKHTa

= L =|_ia

KV3FaIMac HyKTanapra ara.

Arap a=l 6ynca, 7=co I1Y YHIHKAH AKCAAHTUPHILIHHHT
Kappaln Ky3ranMac HyKracu 6ynaan.

3-mucon. (g) tekncankaarn g,=1+i HyKTaHH Ky3ran-
Mac KoNaupHob, 7, =2+i HyKTaHH 3¢a w,=4—3i HyKrara yTKa-
3AHMTaH YU3HKIN aKCAAHTHPHIHH TOTMHT.

HaiaHa€TraH “TM3MKAN aKCIAHTHPHILHH

w=azth . )y

KYPHHHIIAZ H3NaiiMKu3.
MoaoMHKH, z,=14i Ky3FanMac HyKra GHlIH KepaK 3KaH,
yHOa
az,th=g )
6ynanu.
32
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{1) xamma (2) MyHocabaTnapaaH
w—2,= a(2—g)
OynuiLK Keaub duKann.

Z|“'2+’ HYKT2 aKCIAHTHPULL HATMXKACHAA w,~ 4—3/ HYK-
Tara yTMwnaan dofaanaHnd

W —5,=a(z,— 1)
GynHWwMHK TonaMus. Jemak,
4—3i—(1+) = a [2+i—(1+5).

By Tenrauknan (@ =3--3i) 6Ynumn Kenub yMKamm.
Wiyoaan kunub, n3aaHaéTraH akCAaHTUPHILL

= z,ta(z—z)=1+i+(3—4D * [z—(1+i}]|=(3—4)z—6+2i.
MHUCOJ BA MACAJNAJAP

1. Uxtnépuii confiarn YH3nKan GyHKUMANAPDHHHT Cynep-
HOZMUMACY SHA YU3MKAK YyHKUUS DYIHILMAY ucBoTaaHr.

2. MUxTHEpHii YU3HKIH aKCNAHTUPHLL TYFPH YHIHKHH TYFPH
YU3UKKA, ainaHaHK aifiaHara akCJaHTUPHUIMHKA HCOOTAAHT.

Bepunran ) coxanuHr w=f(z) YM3MKIn GyHkuusa Epaa-
MUIATHY AKCMHM TOMMHT:

D= {z—1]<2}, w=1-—2iz.
D={Rezl}, w=(1+iz+1.
D= {0<Rez<1}, w=2iz+1—i.

D= {g<1, 0<argz< 3}, w=2iztl—i.

D={z—1—i<J2},  w=igtl+i

D= [0<Rez<2, Imz<O0}, w=i—2z.
. D - yunapu A=1+i, B=5+i, C=1+3i, F=5+3i nyxra-
Jlaled 6ynran ABCE Typrbypuak Ba w—2z—l+1

10. D= {J« L<l}, w=—iz+3.

00 N AL

6 9

11. D= {{Re2)’+Imz<1}, w=—;+1.

12. D= {j-11<2, e+ 1[<2}, w =1 z+1.

13. Yunapu A=0, B=1, C=i HyKranapna 6ynran ABC yu-
GypuakHu yunapu A =0, B =2, C=1+/ HyKranapna O6yaran,

Gepuarax yq6yplla|<|<a yxujam A d , C, yubypuakka aKc/laHTH-
PYBYH YMIMKJIN QPYHKUHMAHH TOI'IHHI‘.
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14. Yunapn A=3+2i, B=7+2i, C=5+4i nykranapaa 6yarax
ABC yubypuakum yunapu A =0, B=—2i, C=1—i nykranapaa
OyaraH, Oepwaran yvybypyakka yxuramn A B C, yubypuakka
AKCHAANTHPYBUM (PYHKUHSIHH TONHHY.

15. Yoy {|z—1<2} nonpanu {w—2|<4} novpara akciak-
TUPYBUH YHIMKAU PYHKUHSAHU TONMHT.

16. Ywdy {lz—z|<r} noupanu {w—w |< R} nonpara akcnam-
THPYBUH YHIUMKIH DYHKUHAHH TOMHHI.

17. Y6y z,=1+2/ HyKraHu KysranMmac konaupub, z, =i
HYKTaHW 3Ca W, =—i HYKTara YTKa3aiuraH YW3IUKIH 2KCIaH-
THUPHLIHK TOMMHT.

Kyinaary akcnanTHpHILLIAD YUyH YEKJTM KV3FanMac Hyk-
Ta 7, (arap y masxya 6ynca), 6ypuauiu Gypuarn @ Ba uysn-
anw koadduuueHTd k HM TONHHF. AKCIAHTHPUIIHU w—
Z,=MZ—Z,) KAHOHMK KYPHHULIFZ KEITUPHMHT.

18. w=2z+1-3i

19, w=izt4,

200 w=z+1-2i

21. w—w=a(z—z) (a=0).

22, w=azth (a# b).

23, OKopn apuM TCKHCAHMKHM Y3HHH Y3IHra axcHaMTH-
PYBUM UMIHKIM QYHKUHAHUHT YMYMHH KYPHHHLUIKHU TO-
MMHT,

24. IOKopH sipMM TEKMCAHKHM KYHM ApHM TEKMCIHKKA
AKCTAHTHPYBYH YM3UKIN PYHKUHAHUHT YMYMUH KYPUHMILMHH
TONMHHT,

25. HOKopw sipyM TEKHCHHKHH YHI SIPUM TEKHCMKKA AKC-
JAHTAPYBYH YH3MKIAMW BYHKUMAHHHT YMYMKA KYPHHHUIMHMK
TOIUHI.

26. YHI 4pHM TEXKHCIHMKHHM Y3MHU YIUra akCAaHTHPYBYHM
YUIHIJIH PYHKUMAHAHT YMYMHH KYPUHHULEHHN TOTIHHT.

27, {0<x<1} coxanu («itynakrnu) ¥3MHK yaura akcaan-
TUPYBYH YM3HKJAH PYHKUMAHHUHT YMYMHH KYPUHHLUHHKU TO-
HKHT. ‘

28. Yiudy {—2<p<1} «A¥nak»HK Y3HHH ¥31ra aKCIAHTH-
PYBUH YHIHKIK PYHKUMSHUHT YMYMHil KYPHHUUIMHWA TOIHHT.

29. y=x Ba y=x—!1 TVrpH ynaukKaap OMAaH derapanaHraH
«HAaK»HH YIHHU V3Hra aKCA2HTHPYBYH TMIMKAH DYHKIIMA-
HUHT YMYMHH KYPHHULIHHY TOIAHT.

Kyitnaaru muconnapia oepunrad TVrpd UM3MKIap Ounad
gerapajiaial «itynak»napHi {(<Rew<1} iiynakka akCIanTH-
PYBUK Ba OepHIIrad IWapTHH KAHOATHAHTUPYBYH YHINKIH w(Z)
DYHKIIUAHH TOMHHT:

30. x=a, x=ath, wa)=0
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31. x=a, x=g+b; w(a+%)=%+i, me(a+9+i)<l,

2

32, y=kx, y=kxth, w0)=0.

33, y=kxtb, y=kx+b, w(ib)=0.

34. Kyinparu {{g<1} aoupanu {lw—w,|<R} moupara akc-
JAHTHPYBYH IYHAAH YH3HKAH GYHKUMHHH TONHHIKMY, OOH-
PANAPHUMHT MapKasnapd Ovp-Bupura MOC KeacHH Ba GMPUH-
4M JAOMPAHWUHT FOPH3IOHTAN AUAMETPU HKKHHUKM NOHDA
XAKUKUH VKHUHT MycHaT AVHanuiM 6unaH o Gypuyak Xocui
KH/YBUM IUAMETPHIa aKCIAHCHH.

2-§. Kacp un3ukjn GyHKuus
I'.3-trabpudy . Yuidy

az+h

= rrd (g, b, c,de O

KYPHHHLLIATH QGYHKUHS Kacp-yusukiu QYHKUHA (Kacp wu3uk-
aAu axcaarmupuw) neb atananu. bynna

ad —bc#0

Ae6 Kapaiimu3, ake xonga 2 = g 6ynub, w GyHKUMs yarap-

Macra annaHanu.

Kacp unsMkan (yHKUKSI KEHTAfTHPHITAH () KOMILTEKC
TEKHCAHKHY KEeHTAATAPUITAH {w) KOMIOJIEKC TEeKHC/IHKKA
KOH(OPM aKCTAHTHPAILH.

YMyMaH, Xap KaHial Kacp 4UM3WK/AH aKCIaHTHPWUIY, 4H-

IHKJIM aKCAAHTHpHLL bunan w = 'z KYPUHHLLAArY aKCIanTh-

PHILIHH KeTMa-KeT DaXapHUIHIIMAAH HO0paT. XaKMKATAH XaM,
¢ =0 necak,

6ynub, ywby

OeJirHnalLIap époaMuaa

_a be—ad .,
W_C'+ 2 L,

OYTULLMHH TOTIAMH3,
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4-Mmucoa. Yuby

2z

AKCIAHTUPUIL () TEKUCANKAATH TYFPM YM3HKHY €KM aila-
HAHH (W) TEKMCIMKAATH TYFPH YMIHKKA €KH aiinaHara yTka-
IAWIMHHU UCOOTIAHT.

Mabaymku, R? TEKHCAHKAA

A+ +2Bx+2Cy+ D=0 (3)

renrnama (A=0 6y1ranoa) TYFpy uM3HKHH Bkl (A= 0, B+ (7~
—AD>0) oynranpa) aiinavanun ndoganaiau.

SHan
xryt=z g,
= I+
X =55,
y= _'(Z;Z)

Oy¥nuuIKHK 3bTHOOpra 0K6, (3) TeHraMaHK Kylhaaruya ésa-
MH3:

A7 7+ Ez+ E3+ D=0 @

ByHna £=8+Ci.
yunait kuand, (4) tenrnama (z) TEKHCAMKAA TYFpH
YM3MK EKH aHNaHAHWHT KOMIUIEKC APTYMEHTIMK KYPUHULLIK-

Aarv wdogack 6¥1aan Ba aKCHHYA.

(4) HHHT W =]; AKCNAHTHUPHIL EpAaMHAa XOCHA O¥nraH
i

AKCHHM TOMMLI Y4YH YHRAArH Z YPHUIA - HU K¥amMu3. Haty-

xKaja

AHLHH
Dw w+FEw+E w+Ad=0 (5)

TeHrnama xocul ovnany. (4) xamaa (5) myHocabaThapHu co-
JHIITHPKUD, (5) HUHT XaM (W) TeKUMCIMKAD TYFPH YH3IMK EKH
ainada OV;IMIIMHKY TONAMU3,

2°. Kacp 4v3uK/IK aKCAaHTHPHLLIAP KATOD XOCCANAPra 3ra.

I-xocca. Kacp YH3NKIH AKCJIAHTHPHIIAPHHNT CYNEpno-
IMIHACH AHA KACP YHINKJIH AKCIAHTHpHMW O¥ianm; kacp 4m-
HK/IH AKCIAHTHPHINGA TECKAPH GYIraH aKCAAHTHPHIL XaM Kacp
MUKW Oynaau.
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2-xocca. MxTuépHil KACP YMIUKIU AKCNAHTHPHIL C. . Aaru

AHTAHA EXH TYFPH YH3HKHH fw Mard afinana €k TYFpH um-

IMKKA 2KCJIAHTHPAIM.

by xoccaHW KACP YMIUKIN AKCIAHTHPHUIHMHT doupasuii-
JUK Xoccac REANNATN (TYFPH YUM3KK OJaTAA PATHYCH YEKCH3-
ra TeHr OyAraH aitnaHa ne® kapananu).

H10x. Kacp unanknu GdyHKUNS EpaaMHIa AHAaHAHN aii-
AaHara KM TYFPHU YM3HKKA AKCAAHTHPHILMH# AHHKAAUl YYyH

YHURI MaxpdXHHH HOIra aﬁﬁaHTHDYB‘lH <= _% HYKTAaHH

KApalagTraH ainaHara TerMlUH €KW TervMiuayv HMacAMrMHH
TEKIIUPUIL KHQPOSIHP.
MacanaH,
w=ly
akcnantupuil {z: | z| =1} aitnananu atinanara, {z:|z | =2} ait-
JAHAHK 3ca TYFPM YM3MKKa VTKasaaM.

Tekucaukaar y TYFpM UM3MKKA HHUCOATAH CHMMETPHK
HYKTAnap TYLIYHYACH YKYBUMIA 3JEMEHTAp MaTeMaTUKalaH
MabAyM. IHAM Oy TylIyHYaHM aimaHara vHucbatan Tabpud-
hEVH S

4-tavpud. Aeap z sa z* wykmanap ywu y={ze C:
| z—2,| =R} aiirana maprazuda 6yacan Gumma nypoa émub, yaap-
dan dirana mapkazueawa OVazad Mmacohasap Kynaimmacu y
aiiNaHa paJMYCHHMHT KBaapaTHra TeHr O¥aca, AbHH

{arg(zl' - ) =ag(y - ),
lzy - 2l 7y — 2]= R?

mexeaukaap ypunau 6yaca, 7, 8u 7,* wykmanap C xomnaexc
meKucaukdaeu Y alianaza Hucbamaw cuMmempux Myxmaiap
detiuaadu.

Azap 7, 6a 7, nykmaaap Y ailaanaza Hucbaman cummempux
Hykmaaap 0yvaca, y xoida

- _ RZ
Z - =
14 a-4 .

(6)

oyaadu.

J-xocca. Xap Kauaai Kacp YH3IHKAH SKCIAHTHPHIL HATH-
AKAcuaa (7) TEKHCAMKIATM ¥ AiAAaNa EXM TYFPU TM3uKKa uucha-
TaH CHMMETPHK Oyaran 7, Ba 7" HYKTanaPHHHr AKcH (W) Te-
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KHCIRKAZ Y AHNARANHAT akcH O¥aran w(y) aitnana éxn Tirpn
YM3MEKA HMcOaTaH cHMMETPHK Ginran w, Ba w,* HyKTanapaan
ubopar Gynann.

By xocca Kacp YM3MKJIH aKCIAHTHDHILLIA CHAMMEMPUKATK -
HUHZ CAKAQRUW XOCCACH ACHWRANN.

4-xocca. (Z) TexncIMkaa Gepasran xap xui 7, Z,, 7, BYK-
Tanapuu (W) TEKHCAMKAA Gepairan xap Xen w,, w,, W, HyKTa-
NAPTA AKCAAHTHPYBIH KACP YHIHKIE PyHKNmS MABKYS B Y
AroHAAMP.

by akcnanTupuin yuidy

w-—Wyp  Wi3-W| T OH-q

MYHOCabaTnaH TONMHIAIH.
5-xocca. Yumby

w=e" ==, [ta>0 (8)

Kacp wi3HKAH QyHKINS 0KOPH ApHM TekNeamx {Imz>0} wumn
oupamx nompa {| w|<l} ra akchanTHpann, Gyupa 0 -mxTmépnil
XAKUKMH COH.,

6-xocca. Yumby

8 7-
w=e®EL |g)<t. ©)

KAacp YH3MERH byHxuma (z) TeKHcIMKAard GHpAMK AomMpa

ﬁzJp< 1} u (w) Texmcomgaarn Owpamx zoupa {|w|< 1) ra

aKCJAAnTHpaaw, Gyuna 0 — wxTuépnii XaKHKRH COH.
5-Mucon. (2) rekucamkaarn E={ze C:1 <|z|<2}coxa

(xanxa)

= I+l

T oz+2

Kacp YH3HKIM GYHKUMA €apaMuia (w) TeKMCAUIHAAH KAH-
Dail coxara akcnananu?
By MHCO/HK UKKH YCY/lRA €4AMH3.
BUpUHYHM ycyn. Assano

= 2l
w"z+2

HHM z Ta HMCcOaTaH euamMni. Hatuxana
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Yuna E={ze C:|<]|z| <2} coxanuHr (w) TeXUCNUKIArK
aKcu

F:w(E)={ch:1<‘l—;2_]ﬂ(<2}

OVIUIIMHH TOHaMM3.
Pasanku,

1<'%i=>|w——l|<|l—-2w|:>
=uriv-l<[l-2u+ )= @~1) +v <
<Ru-1P+ v =3 -2u+ >0
::»(u—%)zﬂﬂ >(%)2 =>|w-%‘>%.
Ilysunraek:
%{<2:>|1—2w[<2[w—1[:>
Sh-2u+vy<Qu+iv-1 =
= (2u-1) + vy <4[(u—1)2 +v2] =

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

G¥nanm. [iemak,
' F=w(E)={weC:|w-%|>%, Rew<%}.

IEynpai kund, (7) Tekncnukaar E={ze C:1<|z|<2}coxa

_ oz
W= z+2

dyHkLs €pnamuaa
F= w(E)={weC:|w—%l>-§-, Rew < %}

coxara akcaaHaa (17-uyu3Ma),

HxxuHuu ycyn. Ecoxanunr yerapacuy,:|z{=1, y,:
lz| =2 6yaraH MKKMTa ainawagaH ubopat. bepuaran kacp
YM3IHK/TH DYHKIIMAHY YeKCH3ra aiilaHTHpaauraH HyKTa Z,=—2
6ynub, Oy HyKTa HKKMHYM ailnaHara TETHUUIMAHD: Z, € Y,
w(z,)= o. lleMax y, ainaHanuHr akcu aitnana 6yau0, y, HURT
aKCH TYFPH YMIMKLHD. ¥, HHHT AKCHMHM TOUMLU y4yH Y, Fa Te-~
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17 -4m3ma

MK yuTta Z, =1, ,=—1, ;=i HyKrasapHu Kapaunnx By Hyk-
TaNapHHHT aKCH

w(z) =1 =2, wiz) =0, wz3)=

= dxl o 2-iwdiel _ 340 _ 3 0
i+2 5 5 575

6¥nub, 6y yuTa HYKTadaH VTYBYM aifNaHaHWHT TeHrIaMacu
|W -Ll 1 IMP. Y, HUHT AKCHHH TONMIL YYYH, YHTA TETHILH

z=2i, 7= —2i HYKTJIapHHMHI aKCHHH TOITAMM3!

w(2i) = 2+ ’ 2+4r ~2i+d4 +2.' -
_3 i yny - =28 2- 4:+21+4 =3 i
=atq w2 =5 = 3

By HyKTalapHH OUPNALITHPYBYM TYFPH YH3HK Rew = % aup.

Hemak, {1 <|z| <2} coxaHHHI akcH {FW - %| > %, Rew < %}

3KAHJAMIHHHA KY¥pamu3 (17-yn3ma).
6-Mmucon . Yuwbdy x=0 YH3IHKHUHT

.
W=

AKCIAHTUDHII épnammlam AKCHHK TOTIMHI.
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z,=1 HyKra {x=0} T¥Fpyu uM3MKKa TeruUK 3mac. Jemax,

KapanacTraH YM3MK W = 7} aKCJAaHTWpHUWI €paamuiaa aiia-

Hara ytaau. by afinaHanu Tonuw yuyH x=0 TVFpH YU3UKIA
=i, =0, z~i

HYKTaNapHU cAaMu3. YIapHHHT aKCH

W= we)= k= -+

wy = w(g)=-1,

m=wio)= b -4 b

bynaaM. (w) Tekucaukia 6y w,, w,, w, HYKTalapaaH yTyBuH
Al TAHAHMHT TEHraaMacH

¥Hv+autbv+e =0 (10)

6yncuH geiinuk. by TeHrnamanaru HoMabayMm a4, b, ¢ napHu
TOIIMIL YYYH W, W, Ba W, HYKTATapHUHT KOODAMHATaNapHHH
(10) Tenrnamara kysmus. Hatmxana

(_ %]2 + (lz)z + a(— %] + b% +¢ =0, apuu |—a+b+2¢=0,

1+6+a 1+ 50+ =0, apuu 1—a+c=0,

(_ %)2 + (_ %)2 + a(— %}4— b(— %) +c¢ =0, apun I—a—b+2¢=0

6vynuo,
l-a+b+2c=0,
l-a+c=0,
l-a-b+2c=0

CHCTEMA XOCHN 6Ynaan. By CHCTCMAHUHT €4UMH
a=t, b=¢={
6yaanu. JdeMak, x=0 T§rpit HHU3UKHUHT fepunraH akcjaHTH-
PUIL EPIAMMAATI AKCH
wltu+vi=(),
’bHH
{WEC:‘W+%‘= %}

aiinanagaH ubopat 3KaH.
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7-mucon. KoMmmeke TekMeInKaa Z,=1-+H HyKTa yuyH ywby
{ze C: | z| = 1} aitnanara HucGaTaH CUMMETPUK HYKTAHH TO-
MHHT,

WsnaHaérran HyKTaHu z,* aeiinuk. YHu Tonuuiaa

. 2
L -4 = L
-4

dbopmynanan doitnananamus. z,=0 xamaa R=1 6ynMmIMHH
FbTHOOpra 0amo,

- =l
3 7,
6¥amuwnnn Tonamu3s, demak,
b =1 - L 141y
n=4="A =L =141y
Y 4w 14 202

8-mucoia. 0, 1, = HyKralrapHu MoOC paBuulga i, «,
HYKTa1apra akChaHTHPYBYM Kacp YM3HKIH QyHKUHAHM TO-
MUHT.
ABBANO Z,, Z,, Z, HYKTANIAPHH W,, W,, W, HyKTajapra axc-
JAHTHPYBYH Kacp YuM3HKAu DyHKLHAHK €310 onainuk:
4y Ll _ W-w owywy
=% u-g | w-wy Wi-w

By TeHrMKaa 7, — 0, W, > o Ae6 AMMUTIA YTCUK,

z-zl - w--w.
-0 Wi-w,

MyHocabatra kenamua. By TeHrnx épaamuaa z,, Z,, e HyKra-
JAPHU W, =, W, HYKTaJ1apra akcnaHTHPYB4YH Kacp YH3MKIH
GYHKUMAHKM aHuKnaiMua. Jdemak, wanaHaétrad GyHKUHS

ADHU

9-mucon. FOkopH sipuM Tekucauk IM={ze C:Im z> 0}
HU 6upank aoupa U={we C:|w|< |} ra wyHaai akcraHTH-
PUHTIKMN,

wi)=0, agw'(i)=-%

6¥n1cun.
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Kacp unM3HKAH dyHKUMSHHHT 5° — Xoccacura kipa

_ L0 Z-a
w=ev =, Ima>0

GOYHKUMA IOKOPH APUM TEKHCIHKHH OMPIMK goMpara akc-
JNAHTHPAIN.
Bepuaran
w(}=0

WapTaAaH

0=e"izg
I—
AbHH =i OYynuIK Kenud unkaan. Hatuxana

B z-i

w=2¢ E

—a
a’

6y.1ann. Macananudr arg w'(i) = — 7 waprunan doinaranué
0 HM TOTAMM3;

W) = e® W) =—e® . L,

)2 '
arg(— e . %) =-3
Arap

arg(— AR

7)=arg(—1)+zlrgei9+arg%=n:+9+%=3if£+e

GYIMULIHEY 3bTHOOpPTa 0ICaK, YHIA

In =_I
7 t9=-7
6yanb, @ = -2n(e® = |) ra sra 6ymamni. lemak, w = ;-;, H3-
JAHAGTraH akCJIaHTUpHII 6Y¥nagu.
MHCOJN BA MACAJJTAJIAP
Kyiugare T¥naaMaapaMHT W = % AKCAAHTHPULI EpAaMH-

JArH AKCHHH TOTIHHI.

35. x=0.
36.y=0.
37.argz = %.
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38. —1<x<1, y=0.

39. |z|=1,0<arg z <.
40, z = cost{cos! +isint), ~%<r<%,

41. y =x+b — napasnen TYFPH YM3HK/IAp OUJIACH.

42. y =loc — TYEPY YH3HKJIap OMJTACH.

43. z,# 0 HyKTanaH yTyBYd TYFPH YH3HKIAP OMIACH.

44,y =x2

45, x2+)7=gx — aiRnaHanap OKIACH.

46. x*+y? <cx (c>0) - goupanap ounacy.

47. xt+yi<cx (c<0) — noupanap oMjaacH,

48. x2+y¥<¢y (¢>0) — noupanap ounacu.

49, y>cx (¢>0) — 9pUM TEKHCIHKAAP OWAACH.

50. | z—-a| < R — noupanap ownacu; Oy epaa a — TaliMHIAH-
raH HyKta, R>0 aca R<|a| TEHTCH3ITMKHH KaBOATIAHTHPYB-
YH VirapmMac.

51. | z-a| < R — noupanap ounacu; 6y epaa g — pukcup-
NaHraH HYKTa, R 3ca R>| a | TeHICH3NHKHH KaHOATIaHTHPYB-
yu ¥3rapMmac.

52. Yuiby {| z| =1} aitnaHaHuur w = gljl AKCIAHTHDKIL Ep-

Jamuyaary akCHHH TOITHHIL.

—i o
Yoy w= 2Zz —; AKCIaHTHPHIL KYHWIArH YN3HKIAPHUHT

Kalcu OMpMHM TYFPU YH3UKKA Ba Kalcv OWpHMHU ailnaHara
AKCJGHTHPHILWHH YIAPHUHT AKCTAPHHKE TONMMACHAH AHUKNAHT,

53|z +i|=1.
54.|z1=1.

55. x=—1.

56. x—2y=1.
57. x—2y+1=0.
58. (=1

Kyiiunard 4M3MKRapHUHT

w= =l
41+

AKCJIAHTHPULL EPAAMAZATH AKCHHHHT TYFPH YH3HK GYIMIIIN -
HUM MUCOOTRAHT Ba YIAPHMHF TEHIIaMacHHU TOMUHY,

K¥pcarma. TYFpH YU3HMK UKKHTa HYKTA €paaMHaa aHUK-
AaHUIIKIAH QoHITanaHHHT.
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9.x2 442 2.

60. x2+y2+2y=.
6l.y=x

bepuiran D coxanumr kacp YH3HKJIH W=f{7) aKchaHTH-
puin CpﬂaMHJldl‘H AKCHHH TOITHHI.

62. D = {4 <1}, w—g;
63. D={x>0, y>0), w=-§-.

6d. D={lg>1}, w=2t

65. D={lmz>1}, w= &t

66. D:{O<Rez<l}, w=l
67.D={0<argz<§},w=l.

68. D ={ld <1, -1 < V2 2}, w=2t,
69. D={lz-1 <2}, w= 2%

70, D = {|z—l]<2 w=z—_—.

7. D= {|z—l|<2} W= -§-l

-6
72.D={RCZ<]}, w-Z_—l-:F_f°
73. D = {Rez<l} W= 2
4. D={Rez<l}, w=22

75.D:{]z|<l, lmz>0}, w=:;—§.

76. D ={ze[-2]]} w=2,
77.D={z-4>1, Imz>0}, w
73_D={1<|z1<2}, w=—2—.

79.D={x>0,y>0}, w=

I+

[
-
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80. D={d <1, Imz>0}, w= 2

2+iz

81,D={0<argz<g}, W z_fl

- _z-1
82. D={0<x<l}, w= 2

83. D={0<x <1}, w=z£:—21-.

84. D={l <|z< 2}, w=ﬁ.

85 D= {z: Rez >0, }z - ‘21( > 121} COXaHH
G = {w:0 < Re w <'1} ijnakka akCnaHTHPYBYH KACP YHIHK-

1H OYHKUMSAHH TOITHHT.
KoMniaekc TeKHCIUKIa zl=l+i HYKTa yJyH KyYHHIard yu-
3HKNapra HUcO6aTaH cHMMETPHK OWIraH HYKTaHH TOTMMHT:
86.x=0.
87.y=0
88.|z|=2.

89. | z| = V2.

90.|z—1—i|=2.

Kyiiumarn I uu3MK yayH {|z| =1} aknamara uucbataH
CHMMETPHK OViFaH YUIWKHM TOIHHT:

91. [ ={x=1}.
92. I ={y=2).
93, I'={z|=2}.

94. I'={argz = a}. ‘

95. Aitraitnuk, I — aitrana éxu T¥rpH un3uk 6Ynub, P Ba
P* pygranap I ra amcOaTaH CUMMETPUK OViaraH Hykranap
6yncuH. Y xonaa nxruépnil M, Me I' Hykranap y4yH

|M P _ [M,P|
[M P~ M, P

TEHITUKHHHT YpUHAH GYaamnin ucboTnanr.

96. dapa3 KHaiIMK, Z, Ba 7, HYKTAIap Y TYFPH YH3HKKA
HucbaraH CHMMETPHK HYKTanap O¥ICHH. ¥ xonna z, Ba z, HyK-
TanapaaH VTyBUM MXTHREPKI ailnana y TYFpH Yu3KK GHial TYFpH
Oypyaxk oCTHAA KEeCHLUIMIIMHH HCOOTAAHT.

97. Aftraiinuk, z, Ba z, HyKTanap [ ainakara wucGara
CHMMETPHK HyKTanap 6yncuH. Y xonaa z, Ba z, HyKranapaaH
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$Typum nxTuépun ainara I aiinana 6unan TVrpyu 6ypyax oc-
THIA KECHLIMIUHHYA MCOOTRAHT. ‘

98. z,, ¢,*, 2, 3,* HyKranap Gepunran 6¥ncuH. By nykra-
Nap y4qyH uiyHAall W1apTHW TOMMHIKH, arap iy wapr baxa-
pwica, wyHzai [ aAnaHa €xu TYFPH YM3HK TONMMICHHKK, Z,
Ba 7 * (k=1, 2) Hykranap I yn3mkxa HucbataH CHMMETPHK
OVACHH. _

99. Ajtraitink, C gaH ONHHraH UXTHEPUA Gup-Bupuaan
hapkau z,, z,, 2, HyKranap 6epnaran 6y1CHH. Z, HyKraxaH yTys-
4YM Ba Z,, 7, HYKTanap I’ ra HucbartaH CHMMETPHK 6YraH ulyH-
Jai sroHa IyM3HKK (aiaHa EKK TYFPH YH3IMK) MaBXYR 9KaH-
AurnHn ncboTnanr.

Kyiingary 1apTnapHi KaHOAaTAaHTHPYBYH Kacp-4M3UKIH
Ww(7) aKCAAHTHUPYILIHW TOMHHT,

100. w(0)=4, w(l+)=2+2i, w(2)=0,
101. w(0)=0, w(l+)=2+2i, w(2)=4.
102. w(0)=0, w(l+)=co, w(2N=2i.
103. w()=2, wlea)=1+} w(—§)=0.
104. w()=0, wleo)=1, w(—i)=rco,
105, w())=-2, wlea)=21, w(—i)=2.
106. w(—1)=0, w{)=2i, w(l+H=1—i
107. w(—1)=i, w()=ce, w(l+)=1.
108. w(—1)=i, w(ee)=1, w(D=14+i.
109. w(—1)=eo, w0 )=i, w(iy=1.
110. w(—1)=—0,  w(s)=0o, w(i)=1.

111. UxTuépuit Kacp YM3HK/IH AKCAAHTHPUILHAKT KAMKA
OuTTa (MEKiH €KH YeKCHU3) KY3FaiMac HyKTara 3ra 3KaHiu-
TMHH MCOOTIIAHT.

112. ¥arapmacaaH dapkam OyiraH UXTHEPHI Kacp MH3UKNH
AKCNAHTUPHILHMHT KYITH OMJIaH MKKHT2 (4eKJIM &KH YeKCH3)
K¥3ranMac HykTara ara OV MyMKAHIHIMHKY neBoTaanr.

113. Mkxu 1 Ba § gyKranapHu Ky3ranMac Koaaupysum, 0
HYKTaHM 2ca — | HykrTara akclaHTHPYBUM Kacp-YM3UK/IN
(pYHKUHAHHA TOIIUHT. ;

114. % Ba 2 HYKTAjIApHH KY3ranmalAMraH, ;‘5- + %4 { HyKTa-

HH 3Ca oo I'a aKCAAHTUPYBYH KACp YH3IUKAM (PYHKLHAHH TO-
TIMHT.

115. / HyKTa UKKM Kappany Ky3raamac HykKracu OyaraH Ba
| HYKTaH#! oo A AKCJAAHTHPYBYH Kacp-YH3HKAH (GYHKIHUSHHA
TOTIMHT.

116. IOxkopy SpUM TeKHMCAHKHH Y3MHH ¥3HMra akclnaHTH-
PYBUH KACP-YHM3INKJAW (DYHKLUMAHUHT YMYMMH KYpPHHUILMHH
TOMUHT.
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117. KOKopH SpHM TEKMCIMKHU KYAH SIPHM TEKHCIUKKA
AKCNAHTHPYBYH KACP-YH3HKAN GYHKUHAHHHT YMYMUH XYpH-
HHULWIKWHH TONKHE.

118. KOxopH ApUM TEKHCAMKHH YHI APHM TEKMCITMKKA aKC-
NAHTUPYBYH KACP-YH3HKIN PYHKUHMAHMHT YMyMHil K¥pHRU-
WHHW TONHHT.

119. Ywiby {| z|<R} noupaHn {Rew>0} Vur spum Texuc-
JMKKA AKCTAHTHPYBYH Ba

w(R)=0, w(—-R)=9e, wl)=1

LIAPTAAPHHM KAHOATJIAHTHPYBYH w(Z) QYHKIKMAHY TONHHT. by
AKCNAHTHPHII €pAaMHIA KOKOPH APHM AOMpa Kaepra akcia-
nanm?

120. Y6y {Imz>0} 10KopH ApUM TEKHCITUKHH {| w—w,|<R}
JoHpara wyHiak akCIaHTHPHHIKH, §| HYKTa JOUPaHHHI Map-
Ka3ura V¥TCMH Ba 3KCJAAHTHPYBYH yHKLMH XOCHJIACHHMHI
APTYMEHTH i HYKTaila HOMra TeHT BYJICHH.

121. Ywoy {| z | < 1} 6upauk aoupanu {Imw>0} 0oKopH Aipum
TEKMCIMKKA 1YHOAH aKCnaHTHPHHIKW, —1, 1, [ #yxranap
MOC paBMliaa =, {), | HyKTas1apra yTCHH.

122. Ywby {| z =2| < 1} noupanu {| w—2i| < 2} noupara uyn-
A&l aKCMaHTHUPHHIKH,

wy=i Ba argw’ () =0

OVICHH.

123. Y6y {Rez>0, Imz>0} kBaapautin {| w |[<1} gompara
KACP-YM3HKAN PYHKUMA €pIaMHAa AKCAAHTHPHII MYMKHH-
mu?

D coxanu G coxara KOHdOPM aKCTAHTHPYBYH Ba KyHHIa-
CH LIAPTAAPIH KAHOATAAHTHPYBYH W(Z) GYHKUWAHY TOITHHT.

124 D ={lmz>0}, G={w|<I}

w(2i) =0, argw(20 =0.
125. D ={Imz>0}, G={w|<l},
w(a+bi) =0, argwi(a+bi) = @ (b>0).
126. D={Imz>0}, G={w-w|<R}
w (i) =w, w(i)>0.
127. D={{z| <2}, G = {Rew >0},
wil)y =1, argw(0) =% .
128. D={z—4i{<2}, G={Ilmw> Rew},
w(d) =4, w(2) =0.
129. D={Imz>0}, G={lmw>0},
w(a) = b, argw'(a) = a(Ima>0, Imbd>0).
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K¥pcarMma. ABBAT HKKaa ApPUM TEKHCTHKHH GHPIKK
AOMPAra AKCAAHTUPHD QAMHT.

130. D ={Imz>0}, G={Imw<0},

w(a) = a, argw’(a) =— % (Ima>0).
131, D={z|<1}, G={w|<1},
w(l) 0, argw’(%)=0.
132, D={z|<1}, G={lw|<1},
=0 aww(h)-¥.
133. D={z|<1},
w(0)=0, arg w (0)=— ’2‘ ;
134. D={z|<1}, ={lwi<l),
w(a)—a N argw(a) o (lal<l).
135. |z|<R . G= {|W|<
W(a) argw (a) = G(IGI<R.,IbI<R2)
136. D= |7!<1}, lw=1i<
mm=§, mn—

‘137.{| z| <1} nroupann {Rew > 0} YHI ApUM TEKUCIHKKA aKC-
JAHTHPYBUM WYHIAH KACP-4M3UKAK W(Z) (PYHKUHRHUHT YMy-
MHH KYPHHUILHHW TOIUHIKH,

wiz) =0, wg)=

wapTrap 6axapuicut. by epaa z,, 7, HyKranap {| z] =1} aitaa-
HaHUHT argz, < argz, TEHICUIIUKHY KAHOATIAHTHPYBYH Dephil-
raH HYKTaJapH.

138. {| z| <R} AoHpann V3HHR ¥3HMTa AKCAAHTHPYBYH Ba
w(ay=0 (a|<R) HIAPTHR KAHOATIAHTHDYBUM KACP-YM3IUKIH
QYHKUHAHHHI YMYMUH KYPHHUIITHHU TOTIKHT,

139, {| z] <R} noMpaHu ¥3MHMW ¥3ura akCAAHTHPYBYM Ba
w(@)=b (1a| <R, |b|<R) wapTHu KAHOATIAHTHPYBIH KACp-
YHAMKIH W(Z) DYHKUMAHUHET YMYMMH KYpHHUUIMHK TOTIMHT.

140. {| z| <R} noupanu ¥3uHW Y3Wra akCIAHTUPYBUM Ba
w(t R)=+ R 10apTAApHHA KAHOATAAHTHPYBUYH KACP-YHUIUKIHN W(Z)
GOYHKUMAHWHE YMYMUH KYPHHUILKHHK TOYIHHT.

141. {| z| <1} moupanw y3MHK ¥3uTa WYHAAHR aKCAAHTHPHHT -
KH, xakuKHii YKHHAHT {y=0, 0 < x € @} (a<1) KecMacH XxaKkHKu i
VKHHHT KoopaWHara fowura HUcOaTaH cHMMETpUK OViaran
KECMACKHTa aKCIaHCHH. Xocun OVaraH KECMaBHHT Y3YHIUTH -
HW XHcoOJaHT.
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3-§. Japaxanu Qynxuusa

S-tavpud. Vuby
w=7z (ne N, n>1)

kypunuwoau QQynkuus dapaxcasu ynxuun Oetiunadu. Japaxa-
Ju byHkuus 6yryn komniexc Teknciuk € aa ronomopd. by
(byHKUHA €pRaMiia DaXapHAaIUraH aKCAZHTUPULL HXTHEPHI
ze C\{0} nykrana koHdopm 6yraan: w’'=nz"'xocuna C\{0}
na HoadaH dapxiaHaunp.

Arap z=re™, w=pe¥ neliwnca, p=r, Y=aQ 3KaHIUTHHH
K¥paMu3i. By TeHranktapaan w=z" QyHKUKA apryMenTH © ra
TeHr 6¥nran, 0 HykragaH YukysYM [ HYPHH, apryMeHTH Y ra
TeHr O¥nraH [ Hypra akCAIaHTHPULLUHY K¥paMmu3. (18-yn3ma).

S 1 @
e wed”
/—'_‘—I- l‘lb
¥ _ >
0 . 0
18-ynIma

Arapia 613 (z) TeKHCAMrMAa opacHaaru Bypuaru zfnau

KHYBK OVaran ukxkura ayp 6u1aH werapanavran D coxaHu
kapacak (19-un3ma), w=z" Gpynkuusum Oy coxama Gup sn-
POKJIH IKAHAUTHHU KYPaMu3.

Macanan, w=z" pyHKuna

l;}cargz<2u—;”3, k=0,1, ..., n—1

COXANIapHUHI Xap OGuMpuaa Oup siNpoKIM, AeMak, KOHGDOPM
0y1nb, yr1apHUHI xap GUpUHU (w) Tekucaurnaarn C\R* co-
xara akcaantpaau (20-ur3ma).

XKymnanan, w=z® dyHxuusck 0<argz<% coxauu Imw>0

IOKOPH SIDUM TEKMCJIHKKA KOHDOPM aKCIaHTUPATIH.
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m“"””fltl)lw'“

19-ypama. o - 20-4Hama.

10-mucon, Yuby

w=7
napaxanm  QyHKUMS épdaMuaa  (Z)  TEKHCAHUKAArd
E ={ze C:argz =} } TYMnaMHMHT (W) TEXUCUKIATH aKCHHU

TOIMWHI.
Bbepunran E TynjaMHu

E:{zeC:argz:%}:{rp:%, 0<r<oo}
ned
W(E)={WECZ\|I=-34—’L, 0<p<+m}={WeC:argw=3a“-}
6YAHIIKMHH TOMaMH3.
1l-mucon. Yuby
w=7z
Japaxanu QyHKUHA €épaaMuiaa (2) TeKHCAMKIArH

E:{zeC:|z|<l, 18i<argz<i}}

COXAHHHI (W) TEKMCJIMKJArH aKCHHH TOTIMHT.
Bepuiaran E coxaHu

={0$r<1, %((p<%}
Ae6,

w(E)={0<_<p<], %(W(ﬁ}z{WGC:!W'<1, 12‘-<argw<1t}

OV aMLLINHM TonaMu3 (21-un3ma).
101



L © ®
[ 1i.
N W=z
AN - w(E} 2
%h N\
Q 1 -1 4]
21 -unima.

12-M M CcOT. (2) TEKUCIUKEATH
E={zeC:O<argz<§}

cextophn (w) Tekucanknaru {we C| w|<1} 6upauk aoupara
UIYHAAM AKCAAHTHPHHIKH, I, = ¢’ HyxTa w,={ HyKrara, =0
HYKTa 3ca w,=1 HyKTara yTCHH.

Bepunran £ = {z eClO<argz< f}} CEKTOPHM =7 dyHK-
tis épaamuaa {fe Clme >O} IOKOPH SIpUM TEKHCIHKKA aKC-
JanTapaMul. YHpa g, = ¢ i HYyKTa f,=Z*=i HyKTara, 2,=0 HyKTa

3ca 1,=0 HyKle‘a yraau. CyHrpa {tc C:lmz >0} wKopH ApuM
TEKUCAUKHN {we Clw| <1} GupAMK Nonpara myHIak aKcaaH-
THPAIIMKKY, [={ Hykra w,=0 ra ytcuy (22-yn3ma}.

22-9u3ma.

PaBiuanku, OyHaaf aKCRAHTUPHLLHUHT YMYMHI KYPHHHLIM
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Of.rasn (2-§ ra). £,=0 HykTaHuHr w,=1 HyKTara akciaHHLWIu-
aAan doiananub,

fynann. Arap 1=z SKaHWHM YBTHOOPra o/icax, yHAa
4_:
W= —ZT—I.
e
Oynubd, y ninaHaETran axcnaHTHpuul O¥iaan.
AManuéria w=z" GYHKUHACHAAH BYPYAK/IY COXANAPH YK ¥3H-
JaH COLIAPOK, COXANAPTA AKCAAHTHPH LA (POMAANAHNIAIN,

MUCOJ BA MACAJIAJIIAP

Kyitvaarn TYaMaapHiar w=7" aKCIanTHPHW EpaaMHi-
DArd AKCHHY TONMHHT,

142. Rez=a, (a>}).

143. Imz=a, (a>0).

144. argz=a, (0 < a < n).

145.|zj=r, T <argz< "—}

146. Imz > 0.

147. Rez > 0.

148. rc<argz<3T"

149. i 7< 1, 54£<argz<3-2ﬁ, B
150. hnz<_l ,'. - ‘.—‘
151. Rez> 1. y g

152. | 7 < 2. ()<argz<12‘.
153.]4> 4, Rez> 0.

Kyitnaarn E T¥nnaMHUHY GepuaraH akciaHTHpHIL épaa-
MUAATH aKCHHHK TOTIMHT!

154. E={|z|< 1, afgz=§}. w=Z2.

103



3

155. £={id>1, agz=5} w=2"

&

156. E={Izi=2, -g!<argz<-3’!}, w=2Z2".

157 £ ={largd< &, ze(0Ml}, w=2"

158. D={z|<1, Imz> 0} apum poupanu G={lmw > 0}
IOKOPH APMM TEKMCAMKKA MIYHAAN axCIaHTHPWUHTKH, HATH-
xaja

-1 =0, w0 =1, wl)=e

wapraap 0aXapHACHH.

159. D={| z| >1, Imz > 0} coxann G= {imw > 0} 10Kopy ApHM
TEKMCINMKKA KOHGOPM akenauTHpYBYY QYHKLUHSHU TOMHHT,

D={| | <I, Imz> 0} apum noupann G={Imw > 0} apum
TeKHCTHKKa KOH(OPM aKCIaHTHPYBYH Ba KyAHIATH LIapTiap-
HW KAHOATHAHTHPYBYH w(Z) (OYHKLUHAHH TOIMHHF:

160. wil)}=—1, w(—1)=1, w0)=c

o1, w{g) . snw(d)< ¥,

D={| z| <1, Imz > 0} sapum zoupanu G={| w|<1} noupara
KoH{OPM aKCIaHTHPYBUM Ba KyWnaary WAaprjapHM KaHOAT-
AaHTHDyRUM (T} QYHKUMAHH TOMUHT:

162, w(¥=1, w(—1)=—1, w(()=—/.

i63. A{EP =), arg w(é) =1

Kyiiuaars coxatapau {Imw > (}} 10KOpH ApHM TeKHCAMK-
Ka kOHGOGPM AKCIAHTUPYBYM W(Z) QYHKUHAHU TOMMHT:

: 164. |z| <1, [z—i|>1.
) 165. | z{ >1, |z —ij<l.
U S 166. | z|>2, [z—21<2-

/ \ 167. 23-ux3Mana TacBMpAaH-
raH coxauu {lmw > 0} wxopu

v / MAHTHPYBUM w(Z} DYHKIIMAHHK
- ko . TOFULHT,
:-i, 168. 24-uu3Majia TACBHPAAH-
I rai coxanu {Imw > 0} wkopu
| SIPUM TEKUCAMKKA KOHGOPpM ake-
NAHTUPYBYH w(Z) GYHKLUHAHK
23-uuama. TONMWHI.
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24-yuima.

169, {| z| <1} nonpan¥ {W € (-0, - H} coxara KOHGOPM

aKCNAHTHPYBYH Ba
w(0) =0, w’(0)>0
UApTAAPHY KAHOATAAHTHPYBYM w(Z) DYHKLUMAHH TOIMHI.
170. {Iarg < 7}} Gypuakuu {{ w| <1} noupara kondopm
4KCNaHTUPYBYH Ba
w(l)=0, argw’(l)=n=n
WAPTAAPHHU KAHOATNAHTHPYBUYM w(Z) QYHKIIWAHH TOIMHT.

4-§. XKykoBcKnit QyHKUHACH

6-rabpud. Vuby Lo
w=d(z+d) (11)

grvrxuus Kyxoeckuld pyrkyusacu e amanradu.
by dyaxkumnst 7=0 pa 7=e0 HyKTalapaaH Tawkapy O6yTYH
TEKMCAMKAA 20a0MOp QYHKUHSAIHD.

[¥) L l
JKyKoBCKMI (QYHKUMACKHMHI xocunacu W = 5(1 - ?)

6yaub, {+1; —1} Hykranapaan Tawkapuaa w =0 aup.
W=—§-(z+%) dyukuma €paamuaa akcraHtupuiu {+1; —1}
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HYKTA1apaaH TaukKapuia (=0, 7=- HyKTa1apaa xaM) KOH-
dopmaup.

{11) dyHkunsa 6upop E coxana ( EcC) Gup anpokiu 6Gyau-
M yuyyH By coxa viuly

=1

MYyHOCabaTHH KAaHOAT/IaHTMPYBuUM 7, BA Z, HYKTanapra 3ra
OYIMAC/THTH 3apyp Ba €Tapiu.

C na 6upnuk xoupa U={ze C:| z|<1} 1 orainnk. Xykosc-
Knii pyHKUMACH

-1 1
w=${z+ 1)
Oy noupama 6Mp ANPOKAYM Ba YHHU (w) TeKMCaukKaaru [—1, 1]
KECMAHUHT TALIKAPMCUTA aKCIAaHTHPAAH.
Xyiau wyHuHrack, 2Kykosckui yHKUHSCH OUPANK J0H-

paHuHr Tawikapucn U*={ze C:|z|>1} nu [~ 1, 1] cermeHTHUHT
TAWKAPUMCHTA KOH(DOPM aKCHAHTUPARH (25-un3Ma).

‘ Ml “H
w'T:“ﬁU“'

25-9n3Ma.

Arap )nyoncxuu dyHKUUSICH P

_J.( z)

z=re", w=utiv

aa
Ieluaca, yHaa
Lo i bl
u+w-—12-(re“’+;e )
6¥nub,

U= ( l)cosap,

(r— L)qmcp 12
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oynanu. (12) gan (11) akcraHTHpULL YyyH KyHuaarwaap xe-
JIM6 UMKARM:

) (z) rexvcnukaary {ze C:|z|=r, r>1} alinana (w) Te-
Knciukaarn dokycnapu (—1, 0) sa (1, Q) HykTanapaa, apum

yrhapu
a= %(r+%), b= %(rm%)

OVATAH 3IMIICTA AKCAAHAIH,
2) () tekmcankaarn {ze C:|z|=r, r<i} aiinana {w) Te-
kucnukaarn doxkyenapu (—1, 0) Ba (1,0) Hykranapga apum

VKaapu
a=4{red) 6= 4]

O¥araH anaMicra akcradagu.

3 {2) Tekucavkaarn {ze C: arg =0} nyp (w) TekMcaAUK-
naru {we C:arg w=0} Hypra, {zeC:argz=n} HyDp
we € arg w=n} Hypra akcnaHagu.

4}  (z) TeKMcAMEKIATH {zeCarg z= %} xamM/aa

{we Crarg z = %E} HYPA2PHHHE Xap OupM (W) TEKHMCIMKIAH

{we C: u =0} TVFpH YH3MKKa AKCIBHANMK.
3) (7) TeKMCAMKAATH

[zeClagz=0 920 92 %, o2, o# 3]

Hyp (w) TeKMCAMKAATH Yoy
2 vz =1
e L
cos“ ¢ sin“o

THNepGOIAHMHE MOC «Ll0XMacura» akciaHagu {26-4u3mMa).

¢ W, -
| B ’
w‘!(z+.=,rl) ’
T ;
t
g S -1 qu
\\\ \\\
\\ W(E) “u
26-unsma
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13-m u c o n. XykoBckuit dynkumscu épaamMuia
I = {zeC:|z|= 1, -54E<argz<l}}

EWHMHI aKCHMHH TOIMUHT.
ParuwiaHkH,

I=frecid=t Feamzcdff=fr=t Feo<l}

(12) myHocabatnapra Kypa
u= %(r+ %)comp = COS @,
v= %(r—%]sincp=0
Oynamm.
Arap 3 3. ¢ <1z 6ynranna ‘? <COSQ < % OVAMILMHA

IpTHDOpPTa ONicak,

wi)={-Z<u<l, v=0}=(- 4, 4

3KAHMHM TonaMus (27-4u3ama).

1o @

27-ynama

14-M u c o5 . KykoBcknit GyHKUMsCH

-4+

i-{zeCargz 11}

HYPHHHI aKCHHH TOIIHHTI.

épmaMuza
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ABBaNO [ HM KyHuaardya €316 oflaMus:
— _3n
!—{(p-T, 05r<oo},
Cymr
w=utiv (z=re")

ne6, (12) myHocabatnapiaH TOMaMu3:

Papiuanky, 6y un3MKHUHT TeHrTaMack w()= {#

u<0} runepbona 6ymarnanp (28-unsmMa).

28-uyn3Ma

15-mucon. Kykosckuit pyHxuMscH épraMuaa (2) TeKHe-
JIHKAAru

E={zeC:0<|z|<l, 0<argz<-4’5}

COXAHUHT aKCHHM TOMMUHI.
Bepunran E coxanuHr yerapacH /,, /, Ba [, YM3HKRApIaH
tawkun tonrad: oF = [vhvl;, Bynna

l!={z=r-e"PeC:cp=0, 0<r<l},

={z=r~ej“’eC:O£(pSaTE, r=l},
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Kyxopckuit pyHKuuacH épaamuaa 6y YHIHKAZDHHHT ak-
CHHH Tonamns. byraa (12) dopMynanapaak doinananamus;

wil)={w =u+ive Ciu=4(r+ Lcose, v=4(r-4)sing} =
={u=-'2-(r+%), v=0; 0<r<1}={]<u<m, v=0}=1,
w(lz)={w=u+iveC:u=i r+1cose, v=%(r-{-)simp}=
= fu=cosg, v=0, OS(ps%}:{%sust, v=o}=1;,
w(13)={w=u+fveC:u=Jz.(r+lr)cos<p, v=%(r—%)simp}==
={u=2JE(r+}), v=ﬁ2-(r—%); 051’5]}:

={u2—v2=%, }'50}-—"13'.

Arap w(E)=F neitunca, yHaa OF = [vivl; 6§nanu. Remak,
w(E)= Fa{u’ - >%, u>0, v<0}
6Ynaam (29-uu3ma).

V]k 2 2 |

29-yuaMa
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l6-Mucon. Yy

aKCNAHTHUPHUI €pAaMiKia (Z) TEeKMCAHKAArH yiuby
E={zeC:|z <1}

COXAHUHT (QOHPAHHHT) (W) TEKMCAHKIATH aKCMHM TOTIMHI.
ABBano bepuaran W= 75 OYHKUMIHH

ey

KypuHuwaa €3ud onaMus. Arap w| = %(Z + lz) AeHmnnca, ynaa

W=

=L
w_2w|

OViaaau.
Matnymku, W, = -%(Z+ %) dyukumns (KyxkoBckuii pyHk-
UHACH)} DUpAYK noHpa

E={ze C:lz|<l}

Hi [ 1, 1] KeCMAHHHT TAIUKAPHUCHUTA aKCNAHTUPAIM.
Kacp 4M3ux1u

=
w-2w|

dyukums [0, 1] kecMaHu [% +°°) Hypra, [—1, 0] xecmaHH

3c4 (— 00, - l] Hypra akciaauTupanu. Jlemak, Gepuaran coxa-

HUHT AKCH
w(E) = [w eCiw e {{— w, = %]"[5 + w)}}

ovnanu (30-uynsma).
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1 I“ @
o “llm””””h.

il
I

MHCOJL BA MACAJNAJIAP

KykoBcKHi GYHKUMACHHY KyiUAary coxanapaa 6up an-
POKJIMKKA TEKIINPUHT!

171.1z>2.

172.
173.
174,
175.

176.
177.

178.

179,
180.

| z|<2.
| z]<2, 0<argz<§21‘-_

Imz>0.
Imz <0,
Rez > 0.
Rez < (.

0<argz<32£.

Imz > (Re)s
Imz < (Re2)x

KykoBckuit GyHKUMACH épaaMuaa Kyiiunary Tiiuamnap-
HWHT AKCHHU TONMMKUHT, ’

181.

ld=1.

182.]z)=2.

183.

184.
185.

186.
I87.

argz=%.

Lz 2.

|z{<%.

{f-:argz<%.

%<argz<%‘, z&[0,4].
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188. | z|<1, z¢[0,1].
189. Imz >0, ze{|z|=l, 0<argz<-g, };E<argz<1t}.

19, {d< 1, Imz<0, ze[—;‘, _%]_/

191. |gd<1, O<argz<¥.

192. |4< 1, +§T"<argz<+l4’£.
193. Imz>0. '
194, imz<{0.

195.] z{<1, Imz>0.
196. | z|<1, Imz<0.
197.1z>1, Imz<0.
198.|z|>1, Imz>0.
199. 1<| z|<R, Imz>0.
200. R<| z{<1, Imz>0.

201. k <z< R Imz>0, Rez>0.

202, %—a<argz<%+a(0<a<%).

203. {|z[<1, ze [a, 11}, (0<a<l) coxaHMHr XKyKOBCKHii
DYHKUMICH EpAaMBIATy AKCHHH TOTIHHT.

204. (| z|<1, ze [a. 1]}, (—1<a<0) coxannuHT XKyKOBCKMMH
(DYHKUMACH €pAaMyaary akCHHH TOTIUHI.

205. {1 z—il>Vi+ hz} COXAHMHI W = %(Z + lz) KykoBCKuit

dgyHKUHACK EpjlaMKiarn akcd yunapd w== | HyKranapaa
oyiraH Ba w=ih HYKTa1aH YTYBYM aAiinaHaHWHT €iK ByiiMda
KHPKWITaH (W) TeKMcIMrd O¥nMuIMHKM UcboTraHr.

206, XKykosckuit dyuxinscugan doinatannd 31-ukuama-
na TacsupiasHrad coxanu {| w|<l} Gupauk aonpara KoHGOPM
AKCIAHTAPYBUK W{(Z) DYHKUWSHH TOTMHHI.

207. 32-yu3Mana TAcBMpiaHraH coxaHu {| wi<l} 6upnuk
Jonpara KoOHGOPM aKCIaHTHPYBYH W) VHKIIMSHN TOIUHT.

208. {| z]<i, Imz >0} sspum novpann {| w|<1} noupara KoH-
$OPM AKCIAHTHPYBYH Ba

(g =0. vy <o

{IAPTIAPHH KAHOATIAHTNPYBYM W(Z) DYHKIMSHH TOMMHI.
5952 113



.
L ——

am A -

-1 0

31-upama, : 32-yn3Mma.

209. D={| z/<1, Imz >0} IpHUM ROMPAHUHT

N
W_z2+l

AKCIAHTHPHILL eépaaMuaard akcu w(l)) HM TOIMMHE,
210. D = {0 <argz< %} GypuakHWHT

— 1 " 1
¥ f[z *?J
AKCJAHTHPUIL épaaMuaary akcu w(D) HW TONHHL,

5-§. & dynkuusacu. TpuronomeTpuk GyHKOEANAP

1°. MabaymMkn n s ia

{(1+ﬁ)"} (n=1,2,3, ... xeR)

KETMA-KETNHKHHHT JIMMHTH €*Tra TeHr.
KoMmnaekc rekucnuk C da UXTHEPHI 7 HK ONWO, Kyliuaaru

{(1+§)"} (n=1,23, )

KETMA-KETAHKHM KApaiiMu3, # o~ g4 0y KeTMa-KEeTNAUKHHHT
JIUMHTH Masxyn 6Vnagu Ba 6y TUMHUTTA 7 KOMIUIEKC COHH
Y4Y¥H € HUHI KMHMATH Aedunagu;

e = lim(1 +%)" (ze C).

Arap 7=x+tiy necak
e?=¢"(cosy +isiny) (13)
TeHrnUK YpUHAH (K. 1-000, 4-§, | 17-mucon).
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Kypcarkuunn w=e¢ GyHKUMAHAHT aCOCHM XOCCaiapHHH

KeNTUpaMu3:
1) e° hyrxuun C kKomnaeKkc meKucaukoa 2040Mopg aa yHuHz2
xocuracu
(ey = ¢
oyaadu.
2) & ghynxuun yuyn
e _ ol o2 (2eC 76 Q)

byaaou.
3) et ynxuus daapuil 6yaub, ynunz acocuii oaepu 2xi
dynadu:

42 _ Lz

€ e

4) vze Cyupn ()= 0 6yaub, w=e* @ynxuun épdamudazu

axcaaumupuii C mexucauxnune xap 6up vyxmacuda Kongpopm
arcranmupuwl 6yaaou.
(13) TeHFAMKKa K¥pa, | e |=e", arg &=y. lemak, w=¢* pyHK-

uMs (Z) TEKHCIMKIATH {X=X,} TYFPH YN3HKHH |w|= e an-

nanara, {y=y,} TVFpPH YUM3MKHH 3ca {arg w=),} Hypra akcnaH-
TUpagn. w=e' (DYHKUHS H={yn<lmz<y“+2n} coxaaa bup arn-
pokai 6yaanun. Kymnaaan, w=e* QyHKUUS yiuby

T = {2kn<Imz<2(k+)m}, k= 0,+1,%£2,...

coxatapHuHr xap 6upuHM (w) Tekucnukaarn C\R* ra koH-
dopM akcnaHTpany (33-un3Ma). Xyadu wWyHra yxiaw w=e

67 @ ’ '
®

i

j;a”‘Myﬂ”‘ lI\'r‘l ““Hl{“l{h
e iy

-4F

33-yusma
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dyukuuna {0<Imz<n} coxaHH 1OKOPH APUM TEKMCIHMKKA aKC-
JAHTHDAIH.
17-M 1 c on . Kipcarkyyau

w =g _
VHKUMSHHHT 2= 1257 xamma z=kni (k= 0,+1,+2,...) HYK-
2

Tanapaarv KMAMaTAapHHH TOMHHT,
(13) ¢popmynanan doiiganaHud Tonamma:
£5

w(l t %:) R L L e[cos(i %) +r‘sin(i %)] = e(+i) = Hie ,

kni  coskn + i sin kn = cos kr = (=1)¢

(k=0x1,22,...)

wlkni)=¢

18- u ¢ on. K¥pcatkuuim
w=é
dyukuna C. TEKHCAMKIATH

D:{zeC:0<Rez<1, 0<Imz<%}

TYFpH TYPTOYpUaK/IH coxaHH C, TEKUCIMKIATH KaHail coxa-
ra akcaaHtupaau? _
z=x+iy xamia w=pe* ped onalinvk. Yuaa D coxana

. . x
e <p<e, Day<3

oynaau. lyrapHu 3bTHOOpra 01U TONMAMK3:

W(D)={W=peweC:l<p<e, 0<\p<12f=}

D xamna w(D) coxanap 34-un3mana TacBUpIaHTaH.
19-mucon. Yy

w=eg?
AKCAAHTHUPMIL EpJlaMMIa CZ TEKHCIHKIArH

D={zeC:Rez>0, -n<Imz<n}
COXAHM - APUM HYNAKHUHT C TEKHCITHKIATH AKCHHH TOMMHL.
Paewianky, z=x+iy, w=p-e™ nelimnca, ynaa
D={(x, y)e R?: x>0, —n<y<n}
116



jr ) et @

_
|

"
N
N
o
%

NS

-~

o6v1u6, Gy coxala .
p>1, —n<y<n e
Oynagy. lemax, ’%
w(D) = {w=pe"" eCp>1, —n<cy <1t}=
={w eClwi> 1, we (-, -1j}
By w{D} coxa - [—e, —1] Hyp G¥itMua KUPKHUATAH
{we Ciwl>1}

ACHMPaHUHT TaliKapucuHy Mgoaanaitnu (35-ynama).

®

i

35-yn3ma

20-Muco1. C, TeKHCIMKIA MaBXYM YKKa Napanien Kb
onuHraH Ba H keHriukka ora 6yaraH

{17



D ={ze C:0<Rez<H}
coxanu (iynakuu) C, TEKMCIMKIArH ywby
{we € |w|<T1}
OMpAUK goupara KoHhOpM aKCAAHTHPHHT.
by Macanadn# OMp HeuTa aKCIAHTHPHIITAPHH KeTMa-kKer

Daxapuil OUNaH Xan KMNaMMa:
) Bepunran D coxaHu

i ,
wo=e7=1iz

AKCNAHTHPUIL €paaMuaa
D ={weC.0<Iimw<H}
COXara akcIaHTHPaMH3,
2) 6y D, coxanu

Wy = 4 W,

L
H
aKCAaHTHPHIL épaaMuia

D,={ w,e C:0<Imw,<x}
COXATA AKCRAHTHPAMMS,

3) D, coxanu xyiunaru

W
- F]
WB_

aKCNaHTHpHLL EpraMuaa
D= {wge Cimw >0}

coxara (JOKOpY ApPUM TEKMCAKKKA) aKCIaHTHPAMM3,
4) D, coxann
' _owyi
= wad

KACP YH3MKJAN aKCAAHTMPHIL EpAaMHEA
D,={we C{wl<l}

coxara — GMpNUK AoMpara akCnaHTupaMus, Jlemax, minana-
éTraH aKCAAHTUPHIIHH KyHrAarHda

x,
- . L -
Wi Mt el
Wy g% e
e+

i
6¥nuwuHM TonaMmu3s (36-uu3ma).
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36-duama

21-Mrcon. Yoy
D ={ze C: —n<Imz<n, z€ [a@, +o )}

coxaun (|a, *=) Hyp OVilMYa KHUpKMIAraH HynakHu ae R)
IOKODH SIDUM TEKHMCIHKKA KOH(OPM AKCTAHTHPHHT.
bepuaran D coxann onamu

w, =e

d¥iknus epaamuaa (—ee, 0] Ba [¢*, +oo) Hypnap GVitnvya Ke-
CHATAH (W}) TEKHCNIHKKA dKCJIIAHTUPAMHA3!

D, = {wl eCw, € (—-m,O]U[e",+oo)}.

Cynrpa D, coxaHu
Wy —e¢

W, =
2 W

akcraHTHpHLI €paamuua [0, +eo} Hyp OYAMuA KecHATaH (W)
TEKHCJIMKKE aKCIaHTHPaAMH3:

D, = {wz eCiw, €0, +m)}

Huxost, xocun 6ynran D, coxanm ymby
w:sz, N-1=1
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aKCAaHTHpHUW épaaMuia (w) TEKHCTTUKHHUHT 10KOPH SAPHUM

KHCMHTZ aKCAAHTHPaMH3 (»/;2 — dyHKuUKHA KyHuaa, 6-§ aa

KEJITUPHNAaH).
Harwxana,

W=J1—v:= ’-‘% =J¢:;:’ =Jl-e“'z,J:Tfl

Gynanu. JleMak,

=vl-¢*% J<1=i

akCAaHTHpHLL Gepuaran D coXaHy 10KOPH APUM TEKUCTHUKKA
AKCAZHTHPAIN.
2°. (13) Tenrnuxkna x=0 necak,

e” =cosy+isin y,}

e =cosy-isiny (14)
TeHrIUKapra 3ra 6¥aub, 6ynnan
cosy = £33 siny= €57 (15)

2
ud:onanapnu omamu3. (15) dopMyranap UXTHEPHA XaKHKHH
COH ydyH YpuHau 6Yans, yhapnaH 6n3

w=C08Z,  W=Sing

dyHKumanapan annKNawaa GoiaanaHuYIBMHN3 MyMKHH.,

T-tTavpHD . 7 KoMmaexe apeymenm YuyH mpuaouanempux
Pyukuusiap Kyiudazuua aHuxaanadu:

it L2 i _ i
c()sz=e+2‘-’ ,smz_LL

W
BZ = ‘,03 z '(el‘:,,_e'-iz) ’ (16)
ctgy = 5 o HeTre)

.'n z LN

TpuroHoMeTpHK (GYHKUMAIAPHKRHT acOCHit XoccamapHHH
KEATHPaMM3:

1) cosz Ba sinz pyHKUHANap C KOMIEAEKC TEKHCIMKAA TO-
nomMopd Ba yAAPHHHT XOCHAANapH
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(coszy = —sinz
(sinz)’ = cosz
OVaamau.
2) gz pyHKuns

tzeCiz2B+km k=0, £1, 32,..)

TYRaMaa, ctgz GyHKLUHA 3ca
{zeCizzkn k=0, 1, £2,...}

Tynnamaa ronomMopd oOynanm.

3) sinz, ctgz, tgz ToK dyHKLUsInap, cosz 3ca XydT DyHK-
1K BYAanH.

4) TpuroHoMeTpHK yYHKUMUANAD AaBpuil 6YAub, cosz Ba
$iNZ HUAHT JaBpy 2m ra, tgz B2 ctgy HUHT JAaBPH N Ta TEHTAMp.

§) Xakux@it ¥3rapyBuuan TPUroHOMETpUK dyHKUMsSLIAP
opacuiaru MyHocabatiapHu Mdoaanosyan opmyaanap Kom-
[1EKC Y3rapyBuMiad 6¥arax xonaa xaM VpuHIH OVaanu.

6} Yoy

cosiz = chz, isinz = —shz;
cosz = chiz, sinz = —ishiz
MyHocabarnap ypuuau, OyHaa

chy = £4€7  shz = €3£~ (17)
Quataa (17) dyukuusinap eunepborux QyHxyustap aeinnaam,
7) TpruroHomeTpuk PpyHKUMANAD EpaamMuia Oaxapuiaam -
rail akcaaHTHpuinaap 6Mp HedyTa (MabiayM) AKCAAHTHUPWLLU-
NAPHHHT KOMNO3KUUACK HaTHXAacKaaH ubopar 6yaanu.
Macanan,
w =sing

(byHKUMA épaaMmuaa BaxapuiaaauraH akCnasHTHPULL

= = e =1
W =IZ, Wy =€, Wy =W,

4KCJAHTHPHULLIAD KOMOO3WUMAcKHAad woopar Gynaan:
w=sinz=i(-m3 +—L],

2 ws

LLIyHuHIOEK,
w=1gz
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dynxuus éppamuna GaxapunaanraH akCAaHTapyHuiap by
w, = 2iz, w, =e"
AKCIAHTHPHIILIAP KOMNO3WUKACHIAH HOopaT Oyianu:
N Wz -1

W=lgz=—l;’?‘+—]“_

22-mucox. Yuby
sin‘z+cosiz =1 (ze O

TeHIMIMKHHHI YPUHAN OYAuInHu ucbotnanr.
Maniymku,

. LAY 14 Ul g
sing=% 2:.‘ , tosg="

YHaa

T et ap” = _l( My -Ziz) .
sin- [ 57 ) qle 2 +e°%), :

b
COSI z= (eu. _‘:,e-l..] = %(eb: +2+ e-th)

6ynub, 6y TeHINUMKIAapHU XanMa-xad KVWcak,
sin3z+coszz,=%+%=l
6¥nanu.
23-mucon. Hxtnépuii (ze €} KOMILIEKE coll yuyH yby
e*=cosztisingz (18)

Jiaep hopMyTacHHU HCOOTAAHT.
TpuroHoMeTpHK (HyHKLHARAPHUAT TabpHPUTa Kypa

iz o1 . 1 _ il
cosZ = "'%—, smz=iT§’-
Gynub, Oy TeHIMKAApAAH
.. T e 1T _ i
cos z+isin g = &5 4 =8 = et

3KaHH Kenub YMKaan. -
24-mucon. Uxmnépuii 7, € C z,e Cy4uyH

cos(z, + Z,) =€0SZ - €08 -sin g -sin g,
sin(z, + ) =siN g, - €082, + €08 7, -SiN g
TEHrAHKAAPHHHT YpUHAW OYANUIMHH KYPCATHAT.
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Dunep dbopmynacuaaH gpoiaanaHyd, ToaMmus:
cos(z, + 7,) + isin(z, + z,) = 4%},

PapiuaHkH,

EI(Z|+22) — eIZ] .e!Z}_

Auna Jinep dopMyaacura Kypa
eyl =cosz, +isinz,, e’ = cos 7, +ising
O¥nanu. Hatuxana
cos{z,+z,)tisin(z,+z,)=(cosz, +isinz ) (cosz,+ising,)= 19
=(c0sZ,"€0SZ,—5ing,'sing,) +i(sing,-cosz, tcosz, sing,) (19)

TEHITMKKA KelaMu3, by TEHITMKAA Z, HM —Z T4, 7, HH —Z, Ta
ANMalTHUPHO, cosz GYHKUUAHUHT XydT, sing GyHKIMAHRUHT
TOK, 3KAHAUTHHK 3bTHOOpPra onud, Tonamms:

cos(z, +z,)—isin(z, +z,)=
TR i_. S T , (20)
(cosz,rcosz,—sing, sing,)—i(sinz, cosz, ¥ cosy, sing,)

(19) xamaa (20) TeHraMKIapuy xamnad kKyuicak,
cos(z,+z,)=c0sz,"c08z,—sing, sing,,

(19) TeHrnuknaxH(20) TeHrIMKHM Xaanad alupcak,
sin(z,+z,)=sing,'cosz,+cosz sing,

JKAHH KEJHD YUK,

25-mucon. Yuby
W =CO0SZ
(DYHKUMSHHUHT KOMIUTEKC TeKHCcAuK € 1a derapananmaralim-

TMHH KYPCATHHT.
MabiayMKH,

212 piZ
Ccos zZ = 5—”2"—

By Terraukia =iy ae6 onaMu3. YHaa

. itiy) | o= Y po¥
- - € +£ — B T e
cos(iy) = 3 = £

Gynanu. PaBlaHkn,

lim £2#e" = 4o
F=3 4o 2 )
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By 3ca w=cosz dhyHkituauuur C 12 yerapanaHMaraHIMTH-

HM OMATUpaIH.
26-Mmucon. Viuby

a) cosZ: 6) shi; B) ctg%

KOMIUIEKC COHIADHHHT XaKHKHI XaMIa MaBXyM KHCMIADHHH

TOIHHT.
a) XOJHM KApanMH3, z=x+iy neb, TonaMmmns:

c0sz = cos(x +iy)=cosx -cos(iy)—sinx sin(iy).

6-xoccara kypa

cos(iy) = chy, sin{iy)y = ishy
OVIMUIMHK 3BTHOOPIA OJIcak,

cos(x+iy) = cosx ‘chy—isinx-shy
oynaau. by TeHrmukaaH

Re cos (x+iy) = cosx ‘chy,
[m cos {x+iy) =—sinx -shy

OVanK Kenub yMKanH. PaBluaHky,

. i K
cosig _cos(0+:4),

21) uyﬂbcaﬁamapna x=0, y=7 nefinnca, ynaa

Recosi% = cosOrch% = ch%,
ImcosiﬁE =-sin0-shz =0
GVNHLUIHY TONaMU3.
0) XO0IHU KapailHK
shz = —isin(i7)
TeHIMIMKIaH PoHnanaHub TonaMus;
shi = —isin(i - i) = —isin(—1) = sinl+f

Hemak,
Re shi =@, Im shi = sinl.

B} XOJHHM Kapalmunsi.
cos(iz) = chz, sin(i7) = ishz
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oynub, -

6ynagn. Hemaxk,

N A |
Re ctg(%) =0, Im ctg(-zL) = -cth 5.
27-MHc 0. Yy
w =ginz
dyHKUMA épaamunia SaxapuaangvraH akcaaHTHpuii-(zZ) Te-
KUCAUTHIArH

D={zeC:—%<Rez<§, Imz>0}

COXaHH (ApHUM #HVnakHM)(w) TEKMCAHKIAr" KaHaaid coxara
akcaaHTupaam?

Bepuwiran w=sinz ¢yHkuus €paaMuaa GaxapuraauraH
aAKCTAHTHPHUII OM3ra MabjayM OVIraH

=i —eM =W
W SR, W, =e, Wy =2

AKCAAHTHPHILIAD KOMNO3ULIMSACHIAH Hbopat 6Yaub,

w=sinz=%(w3+;%J

eynanu. Bunobapun, 0y akKCIAHTHPHILIADHH KeTMa-KeT Ga-
KApHIL HATHARACKHAA w=sinz yuyH w(D) Tonunaamu;
1) D coxa w =iz akCNaHTHPHULL HATHXACHAZ

D, ={wleC:Rcwl <0, —12‘-<lmwl <%}

cOXara yragu.
2) D, coxa w, = e"! AKCMAaHTUPMIL HATHXACHAA
D, ={w2 eClwyl<l, —Z<agw, < %}

ApHM JoHpara ¥Taau.
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3) D, coxa w; = }Wz AKCNAHTMPHUI HATHXAaCHAA
D, = {w3 e C:lwy|<l, n<argw, < 2n}

' coxara VT1anu.
4)D,coxaw=sinz= %(u@ + -v};] aKCIAHTHPHIN HATHKA-

CHIOa

w{ D) = {we C: Imw>0}

¢oxara yranu.
IlemMak, w=sinz akxciaanTvpHll (7} TEKHCJAKKAATH

D= {zeC £<Rez<1i lmz>0}

COXaHu (W) TEKHCAMKIATH
w(D) = {we Clmw>0)

coXara axcnaHTupap akaH (37-un3ma).

&
MJJ!HH ] .
e g

37-ynama

i
©

MHCOJ BA MACAJIANNAP

Kyfuaary koMnaekc COHJAAPHHHT MOIY/IM BA ApPryMeHTH-
HM TOITHHT.

211. &, 212, 7%,
213. &, 214. e,
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¢ GYHKUMACHHHUHT KyiHHIarv HyKTanapaard KMiMaTIapuHm
TOMMHT.

215. z=2xi. 217. z=%. 219. z =%
216. z=ri. 218. z=-%.

220. ¢ dynxkumnsicy gakar XakMKdi KUHMaTAapHU Kabyn
KHI2AHTaH Gapya 7 HYKTanap TYILIAMHUHH TOTTMHT,

221. ¢ dyukumusicH akat cod MaBxyM KMAMATIAPHH KaByn
KWaagurad 6apua z HyKTanap TYIUIAMHHH TOMMHT,

Kyitngary TYNIaMIapHMHT w=e aKCNaHTHPHLIL €paaMH-
AArM aKCHHH TOMUHT:

222, Rez=l1. 229. Imz=C.

223. Imz = % 230. Imz=k Rez+b.

224, Rez=~—1. 231, —n<Imz<0.

225. Imz=- lz— 232, —n<lmz<n.

226, Imz=Rez—1. 233. - % <Imzc< %

227. Imz=Rez. 234, 0<Imz<2m, Rez>0.
228, Re=C. 235. a<Imz<p (0<a<p<2n).

236. y=x Ba y=xt2n TYFpH YM3HKJap OpacHjary iyaak.

237. {Rez<0, 0<Imz<o<L2n} - ApuUM iHyraxk.

238. {Rez>0, 0<Imz<oa<2n} - AapuMm Hynak.

239. {o<Rez<B, y<Imz<8} (8—vy<2n) - TYFpH OGypyaxnyu
TYpTOYypUaK.

240. D= {Re z>0, 0<Imz< —2’5} COXaHHHT w==¢¥ aKCllaH-

THUPULL €PIAMUJATH AKCHHHW TOIMHHL.

241. D={z0<Rez<n, Imz>0} coxaHuHI w=¢7 aKCAaHTHUPH1II
€pAAMKHIArH AaKCHHH TOIHHT,

Kylingary muconrapiaa ailTUATaH 4X3Manapia TAaCBUPJIaH -
ran coxantapru {Imw>0} 10KOpH SIpUM TEKHCIMKKA KOH(OpM
aKkCJAaHTHPYBYW BupopTa w(z) dyHKUMAHM TOMMHT.

242. 38-un3ma.

243. 3%-unsma.

244. 40-unsma.

245. y=x Ba y=x+b TYFpU YM3UKJapH OpPaCHIATH WYNAKHH
IOKOPH APHM TEKMCIHKKA KOH(OPM aKCIAaHTHPHUHT.

246. {| z =2} Ba {|z—1| =1} aithananap 6u1ayx yerapanaH-
raH JAOMpasMil OWYaHH IOKOPH SPUM TEKMCIMKKA KOHPoOpM
AKCTaHTHPHHF,
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=
38-yH3Ma. 4 . 39-uu3ma.
4i
2
0
40-uu3ma.

247. {| =2} ra {{ z—3| =1} afinananap 6unaH yeraparaHra
COXAHM HKOPH SIPUM TEKMCIUKKA KOHGOPM aKCTAHTHPHHT.

248. {iz |71, Imz<1} coxauu {| w|<i} noupara xoH(pOpM
AKC/IAHTHPYBYM Ba

w(=3i} = ;lzﬁ . argw'(-3i) = %

WAPTAApHU KAHOATNAHTUPYBYM w{z) OVHKUMSIHH TOTIMHT.

249. || z |>1, Imz<1} coxanu {Imw >0} OKOPH SPHM Te-
KMCIHKKa KOHDOPM aKCIaHTHPYBUH Ba yuiby .

w(-3)=1+1i, agw'(-3i)=n
WAPTAAPHY KAHOATAAHTHPYBYM Ww(Z) GYHKIUWAHU TOMIMHT.

* ® ¥

TpuronoMmeTpHK byHKUMANAPHHHT Tabpudnapuaam doii-
OanaHHb KyHMIATH TEHIJIMKIAPHH HCOOTRAHT:
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250. chiz—sh'’~=1.
251. ch(z,tz,)=chz chzz+shz1 shz,l

252. cosz, +cos g, = 2cos 4222

1

253, sh(z+ &) = ichz, 260. cos(iz)=chz.
254, Lh(z + ) = Jshz. 261. chiiz)=cosz.
255. sh(z+niy=—shz. 262, tg(iz)=ithz.
256. ch(z+mi=—chz. 263. th(iz)=itgz.
257. th(z+n)=thz. 264. ctg(iz)=—icthz.
258. ch{z+2ri=chz. 265, cth(iz)=—ictgz.

259, sin{i7)=ishz.

KyHunaary KoMIieke apryMeHTIH (OyHKLUMATAPHH XaKUKHHA
apryMeHTAN TPUTOHOMETPHK Ba rHNepboAnMK (PyHKLHsNAp
épraMuaa noaaaHT xamaa depuiirad GyHKLUMAIAPHUHT MO-
NYINAPYUHU TOTIMHI,

266. sinz. 269. shz,
267. cosz. 276. chz,
268. tgz 271, thz,

Kyilingarn KoOMIUIEKC COHNApPHWHT XaKMKMHA Xamga Mas-
X¥M KHCMIapHHK TOIHHT:

272, sin{/m). 277, sin(2).

273. sm( +r) 278. tg(2-0).

a.chn. 29 cg(k-iin2),
s (R 280. cth(2+i).

" 276. cos(2+4).

Kyiinnarn ¢yukumsanap dakar xakMKHit KHiMatiapHu
Kaby/l Kunanurad z HyKranap T¥niaMHHU TOTTHHT

281. cosz. ' 284, tgz.
282.chz 285. cthz
283. sinz. ’

2 HUHT KaHaal KHAMaTIapHia Kyidugard pyHKudsrap cogp
MaBXyM KuiiMaTtnaphu Kabya kuiaaan?

186. sing 289. ctgz.
287. shz. 290. thz.
288. cosz.
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Kyitnnarn ¢pyHKUMARapHA 6Up AMPOKIHKKA TEKILIMPHHT.

291.sinz. 293. tgz. 295, shz.
292, cosz. 294. ctgz. 296. chz

Kyiinaarn T¥ynnaMiaapHUHT w=C0SZ aKCTaHTHPULL EpAaMM-
Jard akCUHM TOMMHT.

297, x=c¢, y=¢ — HdekapT TVpu.

298. {O<x< L,y >0 — apum iiynax.

299. {—n<x<0 y>0} — SpUM H¥NakK.

300. { F<x<f y> 0} — ApUM HyIaK.

301. {0<x<m} — Hyaak.
302, {0<x<m, —h<y<h} (h>0} — TVFpU Oypuyakiu TVpToOYp-
yak.

Kyitnnaru D coxanu GepunraH w=f{7} akcnaHTHpULL €p-
JAMMAAFA aKCHIH TOTIMHT.

303.D:{—%<Rez<%}, w=1tgz.
304. D ={[Imd< %] w=1hz.
305. D ={0<Rez<n}, w=1gz
306. D= {0 <Rez< %} W = Ctgz.
307. D ={0<Rez<l, Imz>0}, w =tgmnz.
308. D ={0<Imz<n}, w =chz.
309. D ={Rez>0, —1<Imz<0}, w=chnz
310. D= {Rez >0, 0<Imz<l, z¢e [‘5 %]} w =chnz.
311. D ={ Imz|<n, Rez>0}, w =shz.
312. D ={0<Rez<2m, Imz>0} w=sinz
313. D ={Rez>0, O<Imz<n} w=chz.
314, P ={0<Rez<n, Imz>0} w=1gz,
315. D={0<Rez< 5}, w=1gz.
316. D = {0<Imz<x}, w =cthz,
317. D ={Rez>0, 0<Imz<n} w =cthz.

318. D=zl >1, | z+1]>1, Imz>0} coxauu {Imw>0}
IOKOPH SPHM TEKHCIMKKa KOHGOPM aKCIaHTHPYBYH (YHK-
LUAHK TOITHHT.
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Ky#uaars MMcoapaa alTHIraH YM3Manapaa TacBHpAaK-
ran coxanapHiu {Imw>0} wKOpH APHM TEKMCIMKKA KOHDOPM
AKCNAHTHPYBYH OHpopTa w(Z) PYHKUMAHH TOTMHI.

319. 4) -yuama,
320. 42-unama.
321. 43-uu3ma.

th
It
0 ’ |
— -ih
0 h
41-yuama, . . 42-m3mMa.
i
43-yu3Mma.
322. 44-yu3mMa.
323. 45-ymn3ma.
0 h 2h
44-uynaMa. 45-4u3ama.
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6-§. Kyn kuiiMmatin Qpynkuuaaap

KoMruieke apryMeHTIR QYHKUMAAAp Ha3apMACHAA TOMI0-
mopd dyHxkUMAra TeckapH 6VaraH QyHKUKEHHM YpraHyil Ma-
CTACH XAM MYXHUM VPHHIAA TYPAIH. AKCApHAT Xo/napaa GyH-
Jai pyHKuMsnap 6up KMUMaTay 6yaMai, apryMeHTHHHT O1TTa
KHitMaTHra dup Heuta (Bab3M xor1apaa YekcH3 Kym) Komn-
JIEKC COH MOC KVHMnagH. byHaail (pyHKUMANAPHH KATBUH
MUTEMATHK acocaa OepHil AYnMIa KOMILIEKC aHaqauira Pu-
M3H CHPTAADH TEPMHHH KHpUTHAAAIU. bua 6y epoa aHr coana
K¥n KuitmaTtau hyHKUHANpHE Kapalll OritaH KHQoaTaHaMH3,

I w=%7 (n=22 - 6yTyH COH) (DYHKLMHCH.
8-tabpud. Yoy
W=z (22
TEHTAMAHNHT SYMMAAPHTA 2 KOMIIEKC COHHMHT A1-1apaka-
M MILIM3AApK ACHUNAnn Ba w = 47 kabu Genrnnanany.

(22) TeHraaMaHW CYHUI YYYH I BA W KOMILIEKC COHIAp-
HUHI TPUrOHOMETPHK LIaKAnapuaaH doiaanaHaMH3. 7=re",
7=Re® 2e( 6enrunnab,

Rrem® = g

TeHrAaMara sra 6ynamMus. by reHrramanan R"—r, e"'-e" My-
Hecabatnapra keaasmms. bynaan

R=%r 0= “’*2’“‘ L kez

Hemak, (22} TeHr1aMaHMHI YMYMHI €4HMH

Q+2kn ;
i
w=Yre L khkez

'6)7J|aun. by equmnap k£ vunr 0, 1, 2, ..., (n—1) KuiiMaTiapmia
6up-OnpuaaH dapk KHAHO, k HUHT DOUIKA KHiiMaTIapUia 3ca
vaap Takpopaadaan. UyuuHr yuyn xam q[E A Ta KUAMAT/IH
Oyau6, Oy KMiMaTiap
arg r+ ka’
fid-e = ', k=01, (n1) (23)
JAUD.
=g/z HHHT (QYyHKIHOHAN XOCCANAPHHH YpraHMiiaa Ty-
OaHaaru coana, NTeKHMH MyxHM TcopemanaH ¢GoiiaanaHmnany.
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3-teopema. (Teckapu QPyrxuuanune xongopmauzu
xaxuda). Dapas xuaaiauxL,=f(m) dynrxuuscu (1) mexucruxda-
eu D coxanu (T) mexucauxdazu G coxaza xondopm axcaaymiu-
pyeun hynxyun 6Yacun. Y xoa0a 6y pyuxunnza mecxapu 6yrzan
n=f1%) Pyuxyus G nu D 2a xougopm axcaanmupadu.

Kurobxoura z=w" QyHKUMAHUHT GUD stipokan GVnamm-
raH coxanapy 3-§ gaH Mabaym: z=w" QynKuua vy xap Oup

k
DA. — {2k1t < argw< 2( +I)“}, I(=O.| l, 2, aey (n_])v

coxana Gup sanpoxnv 6Vand, Oy coxanu y

G=C\R,
coxara KoHdopM akcnantipagn. k=10 aecak, z=w" QyHKLIHUs
Dy = {0 <argw < “”} coxaHd ¢ ra koudopM akcraHTUpann,

3-reopemara Kypa 6y akCraHTUPULLIHKNT TeckapucH G nu D,
ra koHpopM akcinanTHpaan. By teckapn dyHkums (23) nam

janes

Yz’
ra moc kenub, 6y oup KHitmMaTtnu ¢dpyHkuMsra UE K¥Il KHit-

MaTnK QYHKUMSHHUHT O-mapmory AeAMNany Ba 'y (%)0 Kabu

Genrunanany. Xyaau WyRraai, z= w" pyvHkuua
D, = {2" <argw<2- ——-}

coXxaHu xaM G ra koHdgopM akcaanTipanm. by yHKUHAHUHT
TeckapHcH G HKU D, ra akcaHTUpUD, yHra dz HUHT I-map-

MoFi SeAUIAIH BA Y (Vg)l kabu Genrunavanu. by xapaéaHu

NaBOM 3TTUpMD, g/} K¥n KuiMarnu Qynkumsanad 043 # Ta

. (%)I (’{E) | lapHu

H-

Oup KMAMATIH TapMOKIAD (QE)()

axpara onaMu3. by xap 6up (’\'E)k k=0, 1, ..., (n—1), Tap-

MoK, G n1a 61p KuitMaTiun Ba yHiu D, coxara Kon@opm akcaaw-
THPAJIH.
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By TapMOKIapHHHT ¥3apo GOFIAHTAHIHIMHHY K¥PHLT YYYH
(z) Texucauruaa r paaguyciau aitnana y 6yinab mycbar iyHa-
AMILAA 7 HYKTAHW XapaKaTiautupanauk (46-unsma).

ZHyKTa A naH B opkamu 4 ra Kapab xapakat/1aHraHmga

anz;
(¥z) =did-e"
0
2 .
dyHKUMSHUHT KRitMaTaapu Y7 dan gfy .¢» ' rava ysrapub,

OANWHIM KMIAMATra KAWTHO Keimacnan, (’{’E)I TAPMOKHUHT

GownaHFuy Kuitmarura kenapu. Llysaai xuanb, z Hykra y
ainana 6Vit1ab 6up mMaprta ainauca, w#ﬁ bYyHKUHAHUHT

g

Vany
NV

—_—————

46-4yu3ma. 47-un3ma.

xuiimathapn 0-TapMoxaan 1-TapMokka yrann; arap y 6vitnab
2-mapTa alinanca, KmiiMatnap (%)2 TapMOKK2 MOC ¥3rapam

Ba Xoka30. By xapaén z nykra y 6¥iina6 n mapra aitnanrynua
AABOM KHJIAIM; /1 - MapTa Xapakar KWiHG A" HykTara kearaH-
Aa &f; HMHT KuiiMaTAapn fHa KaWnTHo (’\'E)ﬂ TAPMOKK2 Ke-

nanm.
w=17 HH TACRHPROBYM CHDT, 7=2 X0/10a 47-un3Mana Ge-

pwiran. by epaa O Ba O nykranap, / Ba /, ¥ Ba ¥ Kuppaiap
Oupnawrad (éndiurax) ae6 dapas KMIMHaLY.
By cHpT w = [z dyHKUMSHUHT PuMaH cupTH Dednnud, 0
HYKT2 TapMOKJIAHHIU HYKTAacH Jelnnagy.
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28-Mucon. D=C\R'coxaHH GupaHK aonpara KoH(pOpM
AKCIdHTHPHHT.

(\E)“ TAPMOKHHHI X0CCacHra Kypa wl=(JZ) bYHKUMA D

0
HY OKOPU SPUM TEKUCIMKKA KOHGPOPM aKCIAHTHDPANH.

wy—i
W =557 Kacp YM3HKIK DYHKLHSA 3Ca OKOPH APUM TeKHC-

JUKHH OUPIMK AoMpara akCaaHTHpaau. Jlemak,

e,

(o,

byHxums C\R' 1Y GHPAKK AoMpara kKaHGopm axcnal-i'l}fdpaun.
29-mucon. w= ({E)ﬂ dyHKUMACH ’

G={zeCu<argz<PB}, 0fa<pfp<2n

Oyp4aKIM COXaHH KAWCHU COXara akCnaHTupaau?
Bepunran ¢pyHkuus G Hu

{%<argw<g-}

COXara aKCNAHTUPHILHHU KYPUIL KHAHMH MacC.
w=rfz Ky KuimMatiu pyHKLMANa (d})”‘ (W)I y eers

(Vz) | 6Mp KMIUMaTAK OYHKLHAAAPHHHT XO0CHA KHJIHHHILIK

KT KuitMaTnn pyHKUHAAAPAAR TAPMOK, (KPATHIU JeHHING,
Oy epaa GM3 TAPMOK, AXKPATULIHWUHT 6MTTa yenyOMHHU Bepauk.

By TapMoxJiapaaH onataa w=('\’fz)n TAPMOK, KV HLIIATHIIAIH.

AManuétaa Gy dyHKuMsnapAaH Oypyak coxalapHu KH4Ypaii-
TAPHII (CUKMWI) yuyyH doiaanaHunaan.

batau OMp MacananapHy eduaa kKyn KHAMaTid w=d§
QYHKUMSHHHAT OHP KMITMaTIK TApMOK,1aprAHi DEpUJIraH wapi-
fapra kapab xam axparmviura TYFpM kenaan. Macanan, n=2
OyIraHIa, MKKH KMRMaTin w = JE DYHKIHSTHUHT HKKATA Gup
KHEMaTIK (w)(l Ba (w)I TAPMOKJIAPHHU KYHHIaIHYa XaM ax-
paTHLL MYMKHH:
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W=Vz, J1=i @Exu JT=1)

W) =Jz, J-1=—i €kn f]=-

(w), Tapmok € \R" 111 10KOpH ApHM TEKUCIIHKKA, (W), Tap-
MOK 3¢a C\R' HH KYitH ApHM TCKHC/IHKKA KOHq)opM axcnau-
THPAAK.

30—M ucon. Hkku xuiimamim w=,f7 dyaxumsnunrs

J_ l¢=i = J- HIAPTHY KAHOATIAHTHRYBYM OMP KMIAMATAH Tap-

Mo D={Imz>0} 10KOpH ApMM TEKNCIHKHMW KaHHak coxara
axcNanTMpaan?

w = Jz DynKumsmnr 6urTa Tapmoru D b {0 <angw < %}

ra, HKKMHYH TapMOFHM 3Ca (R < algw < 32"}ra AKCNAHTUDH- -

uiMHH (QYHKUKAHHHT Taspucdiiad Keatnpud MMKApMII KH-
HHH 3Mac.
1+i

w(D) = {1: <aIgw < —33’5}

SKAHJIUTHHH XOCHA KHUIaMH3,
3l-mucon. Kykosckuit dyHkumscura Teckapu 6¥aran

w=z+y2 -1

GYHKURSHUAT wieo}=0 1WAPTHH KAHOATAAHTHPYBYH TAPMOFH

3 Z
D={a oy } (a>1)

COXAHH KaHaai coxara akcaantupaau?
ApBai D coxaHMHr yerapacu HViran

aD:{ +“2v :—_1}
a @l

TAUNCHUHT 00pasvHH TONHO oaMu3.
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AKykoBCKHH hYHKUMACHHUHI XoccacHra Kypa 6y dyHk-
uma {|z|=R}, R<1, aitnaHann

W 2

(0l 047

aATHNCTa akcaaHTHpap oM. LyHra acocan d D HuHr ofpasu
aitnada Oynamu. w( 0D)= 0G={{w|=R} ne6 Gemrmnmacak, R
y110y .

=
+

[

a,

>= o

CHCTEMAaHH KaHOATAaHTUDH UM Kepak Oynaau. by cHereMaian
R=a-vJa’ -1

3KAHAMIUHKN Tonamus. lemak,

dG = {[wl:a—m}

ta|— M|~
:ul—

ainana dkan. Yerapacu oG gaH uGopar MKKHTa coxa Oop:

{| wl<a-+a’ —1} — Joupa Ba Oy JOWPAHWHI TALLKAPHCH,

wieo)=0 wapigan doiiganancak,

G= {w:|w|< a —Ja—z——l}

goupa Gepuirad D coxaHuur obpasu O¥ynuiid kenub yMKaau
(48-yn3Ma).
32 MHcoa. XKykoBCKHMH (yHKUHACH €pAaMHia
2
a‘ + P— =1 IIMIICHHUHT TALIKAPHUCHHKN OMPIUK 10MPa TAILUKA-
PHCHTa KOHGDOPM aKCTaHTHPYBUU XaMaa woe)=ca, argw (eo)=0
IAPTIAPHY KAHOATIAHTUPYBUH W(Z) GYHKUKSIHU TOTTHHT (49-
YH3IMA).
Kapanaérran snauncuuHr gpoxycnapn (—c¢, 0), (¢, 0) Hyk-

Tanapaa Xoinawran 6yan6, 6yHaa ¢ = Ja' — 5 SKawIMrH

_ .z . o
paBlIaH. W = o KenaHTMpuu épaamuna %5 + bz 1
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0 a-vai-1

49-yyama,

2 2
. v
AVIHMCHH L+ L =1 annuncra akcraHTHPaMK3.

by aaauncHuHr doxycnapu (—1, 0), (1, 0) nyxTanapaa xoii-
AawlraH 6¥1ub, yHUHT TalllKApHCHHH

Wy = Wi+ W =1, wy(em) = o

dysxuma {| w,|=R, R>1} aitnaHa TaliKapucura akClIaHTHpa-
a4 (31-Muconara kapanr). byuna R yidy
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[

(R+ﬂ}i)

(8- )

a »-bz

1]

[ S1E

‘ R = _dtb
CUCTEMaHK KAHOATJAHTHPHUO, OyHIau aca [i2 47 JKaH-

JIUTH KeNUO UnKaam. DHaH

oWy 'lal’_‘b2
w3_T_ arh M2

AKCNAHTHUPHI €paamuaa R paaMyciu JOMpa TaliKAPUCHMHK
OupsiMK A0Kpa TalIKapycura yrkasamua. Jemak,

_ g _ e Na bt ie dal - T 1)
w=¢e "w;=¢ a+b W, = e S wl+\/w‘ 1=
£ T_ .1 a2
yv [z+\/z (@ -b )}

»
¢yuKung Gepuaran i— +5 =1 3MNUNCHHHT TalIKAPUCHHH

b

6MpAMK HOWpA TAlUKAPMCHIa akclaHTHpap 3KaH. Arap
argw'(e=}=0 3kaHAMTMHK 3bTHlOpra ocak ¢=0 O¥auIM Ke-
nu6 uukagu. Ulysnaik Kuiub, H3NaHAETraH aKCAAHTHPHLI

2 242
we sl - @ -8
KypHHHLINa 6¥nanu.

2°. w=Lnz pyHKUMUACH.
9-raspud. Yoy

e"=z (24)

TeHrNAMAHHHT SYUMAAPH Z KOMNAEKC COHUHUHT norapudmu
Aeduaasn sBa w=Lnz KaGu GenruaaHam.

TeHrnaMaHY e4Uill YYYH  HH Z=re¥ KYpHHUHILAA, W HH 3Ca
w=y+iv wakmmia ugotananmMus:

et =re
ByHaaH e“=r, ¢"=e" TeHIIMKNAApra 3ra 6¥nub, eyum
u=Inr, v=@+2kn, ke Z,
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3KaHAUTHHN KYpamu3. [JeMak,
w =Lnz=In| z|+iargz+2kn), ke Z - (25

oviub, Lnz pyHKIMECH KV KHAMATIHAKD.
€ QYHKLHACH

1, ={we C2kn<Imw<2(k+1)r}, ke Z

coxanapna 6Hp ANPOKJiM Ba Oy COXUTapHUHT Xap GuprHu C\R*
ra KOHOpP™M aKCAAHTHPHILIMHH OMIaMK3. 3-TeopemanaH ¢oii-
nanaHcak, 613 w=Lnz QyHXLUHMACHIAH YE€KCH3 KN TAPMOK,1ap

w =(Lnz},=In| z|+iargz+2kmn), ke 7

HH QKPATHIL MYMKHH 3KAHAMTHHH XOCHA Kdlamu3s. By xap
oup tapmok, G=C\R" na ronomopd 6¥nub, yum [T #yiakka
koticdopm akcaanTupaau. Kapanaérran TapMoxaap 6up-6upu
6isiall GOFTaHFaRAKD.

Arap v={| z|=r} aitnana 6¥it1a6 MycOar HyHaruwua 61p
Mapra ainancak w=Lnz HMHr KMiiMaTnapu k- TApMOKOAH
(k+1) TapMokka ¥tanu, arap MaHduit iiyHanuaa 6up Map-
Ta ainancak, yHaa oaamuru (k—1) - TapMoxxa yranm.

w=Lnz ra moc PuUMaH CHPTH YeKcH3a Anpokan cHpT 6Yau6,
VHHHT TapMmoKJaanul Hykracu 0 ra sozapugpmux mapmoxia-
Huwt Hyxmacy jeidrany.

AMannetna w=Lnz pyHKUHsicHAaH OYPUAKIH COXARAPHH
Hynak coxanapra akcnaHtvpuinga doipanasunany.

33-Mmucon. D={0<‘drgz<%} coxaun G={0<Rew<l}

Hynakxka KoHQOPM akcAaHTHPHHT,

Ywby w,=(Lnz),=Inz Tapmok €paamuaa D coxa
{0 <imw, < %} fiynakka akcnanaau. w = —%’—Wn aKCMaHTHPHLL
3ca Oy coxaHu G ra akciaWTHMpHO, M3INaHaETraH akClaHTH-
puul

=4
w = r[lnz

IKAHAMIMHHN KYPAMH3,
Kesnunuypra kypa (Lngz) =Inz 1e6 6enrnnanaau sa 6y pyHk-

)
unsra Lnz dyncyusnunz dout mapmoru Acinianm.

J4-MHucoOn. 7,=i HYKTaHU Wy = 5—;“ HYKTara yTkazaauraH

aozapudmuunz oup xuiimamau mapmoru Epaamuna D={z7. ze
{—<0, (]} COXAHHHI" AKCHMHH TONMHT.
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Lnz HyHKUMAHUHT
w =(Lng),=Inz+2kni, k=0, x1, 2,
TAPMOKJIapHAaH Kafic GHPHHM TaHIALUNMHU3 KEPAKAMIMHM
wii) = 3

WapTAay AHHKAZHMHI:

T" Ini+ 2kmi = Infil+iarg i + 2hmi = i § + 2kni.

by epaan &=l sKanaurvuu TonamMui. Mlemak, Lnz Huur Ke-
PaKkjIM TApMOFH

w=(Lng) = Inz+2ni
okaH. w=Lnz pyHxuus €paamunna D COXAHUHY {w —n<Imw<m}

uymKKa AKC/IAHHWMHK TEKLIMPUL KUK Mac. w=w,+2ri
$yHKUMS EpraMuia 3ca Wynak

{wm<Imw<3n}
fynakka akcnanaium (50-uuama).
35-mucon. 0 pa I+/ HyKTanapHH TYyTALITHPYBYH KecMa
oyitnya Kupkuaran {z: Rez> 0, Imz>0} kpagpauthn {w: —1<
{mw<0} fi¥iakka KOH(OPM aKCNAHTHPYBYH DYHKUHAHH TO-
NHUHT.
AsBano w,=Z' QyHKUKA €paamMuaa GEpUATaH COXAHM

[wiw, E -4 +w))
coxara akcaaHTupaMus (51-unama). w,=w +4 pyHkuna 0y co-
XaHH

fwiw, T[0; +=2)}

coxara akc/IAHTHpagH. JHAU Oy coxaHu
w,= Inw,
dyHKuMg épaaMuia
{w;: 0<Imw,<2n}

w o o W .
iynakka akcnanTHpaMul. by Hynakun w, = ﬁ Ba w=w,-i aKc-

JAHTHPHULIAP KETMa-KeTIHMY {w : — 1 <Imw<0} i¥nakka yrKa-
3nwaaM. lemak, W3anaHaéTraH aKclaHTHPHLI
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St-unama.
C_w o dnwy, . (el
weaw, ~i=x3fj=21J>.;j=8T1
4 2n n n

K¥puHuLUTa 3ra GYialiu.

3. KoMnniekc COHHHM KOMNNEKC jgapaxara
k¥yrapuw. w=Lnz dyHkunanan doiimananut, uxruepmit
7#0 Ba @ KOMNNEKC COHAAP YYYH TabpH}Ia Kypa
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8 = gLt _ oalinigwitarg 2+2kn) (26)

Aed kabyn KMIHHAAH.
36-mucon. i xucobnaHcHH. Tavprdira kypa

r - i - . i-il5+2kn _n_
oo i pilinllsitargis2km) _ (3 ) e ? 2kn | ke 7.
Jemak, ' HHHT YeKcH3 K¥n KMHMaTiapu mMaexyh 6¥nuo,

VAAPHUHT XaMMAacH XaKMKKHI coHRapaup.
37-mucon. 13 - 2,15 XHCODAAHCHH.

V3 - 2}': _ E*Ln2 _ e}{lln 2+i(arg 2+2kn) _ el'-,‘t-z+2ki

In2

HJemak, Y2 uunr dakar 6utra, k=0 ra moc ,'T* Kuiima-
e

TH XakMKUH coH O¥AM0, KO/NIraH YCKCH3 KMHMAaTAapu KOM-
MUIEKC COHNAD 3KaH.

(26) myHocabar épanaMuaa 6U3 MXTHEPHUI KOMITAEKC COH
a yU¥YH w=7" PYHKUKACHHH YPTraHHIIUMHU3Z MYMKHH. AMau-
érna @ - XaKUKWH COH OViraH Xoa Kyn kKysutaHunub, w=z°
dyHKUMs Oypuak coxanapHi KOHPOPM aKCAAHTUPHILAA doil-
Nannaup.

4" Teckapu TPUTOHOMETPHK GYHKUMAIAPD.

Kommneke yarapysyuiv QyHKUMANAp Ha3lapHACHAA Tec-
KapH PYHKLUHA TYLIYHYACH XaKUKHH V3rapyBUKUIH (PYHKLIMS -
nap cuuduiarn Kabu KHpUTHIAIN.

MacanaH,

w = ATC COSZ,
Z=COSW TEHrNaMaHH KAHOATIaHTHPYBYH Oapuya w NapHHHT

KMiimMaTnapH TynaamuaaH HeopaT, AbHU c0SZ DYHKLHArA Tec-
Kapu pYHKLUMAAHD.

Arc sing, Arctgz, Arccetgz

Ba OoiKa PYHKLIMANAP XaM LUYHra ¥xiuall aHHKTAHALH.
38-mucon. Yuby

Arccosz=—iLn(z+yz - 1) o

TeHEAMKHM McBornanr. by epaa wannsnunr Gapua kmitMarna-
PH ONMHANH.

ABBaNG w=Arc cosz GeAruaaliHn KxuputaMu3s. Y xonaa Oy
TEHIIHK, Tabpudra Kypa, Z=cOSw TEHIIMKKA KBUHBaNEHT
LR
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Z=COsW= ——"i'f‘,‘_b
MyHocabatra ara 6namus. Byngan
. 22 -
(e"") -22¢™ +1=0

TeHIIaMa xocrn 6¥nagn. KeiimHrun TeHrnaMaHH e ™ ra Huc6a-
TaH e9IM0, TONMAMM3:

e™ =747 -1
iw=La(z+ vz -1).

€Ki

Hemax,
w= Arccosz =—iLn{z + Jz’ -1).

By TeHrnukaaH kypuHU6 Typnbauxu, norapndmMuk GyHkuus
KabH Arc cosz GyHKUNA xaM 6Up KMiimatin amac. (Y KVn Kui-

MaTH QYHKLUHAAMD). Ln(z + 22 — 1) GyHKUWSHIUHT 6OL KHii-
MaTH w=arc cosz 8e6 onnnamu. Lynaai KHAKG,

W= al'gcosz.=—iln(z+Jz2 - l).

39-mucon. Arccosd nunr Gapua KuiMATAADHHM TOMHHT.
IOKopuaaru 38-muconna ncborTaaHraH TEHIMKKA Kypa:
Arccos] = -iLn(% +Ji- l} = -iLn[Ji:ti%) =
=-i{lntti§+2ni)}=£5+2kn, k=0; t1; £2,... .

By epaa a'![% - Jzi] = -1 1e6 onunann.
40-mucon. Yuby
cosz=2
TeHrNaMaHHHT Gap4a HARHINAPHHH TOMMHLT.
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€0s7=2 TeHrAamMa z=Arc cos2 TeHrAaMara 3KBUBaneHT Oysnra-
HH y4yH, 38-muconzaH ¢oiaananué, tonaMus:

z=Arccos2 = -iLn(2 + Jg) = -i(]n(2 t ﬁ)+ ant') =
= 2kn - i In(2 £ V/3)

4l-mucoa. Viuby
singt+cosz = 2.

TEHIMaMaHUHT 6apya WIZHTAPMHH TONHHT,
Kapana€rraH TeHrnaMaHW eunii y4yH Va, e C yuyn

YpuKJIN OYNraH
cos(o: - —55) =sin o,
coso+cosf = 2(:03"‘—;5.coso‘—;?i1

Tedrinkiapaad goiizananamus:
I - _x E_
cos(z— 2)+ cosz=2= 2cos(z 4)(:054 =2=
=>cos( —%)=J_2—=> z—%:Arccos»ff:

-—-vz=%-iLn(J§+-J2—l)=%+2kn—iln(ﬁil),

SHIM w=ATC cos 7 QyHKUNA EpIaMHIa aKCAAHTUPKLL Ma-
canacMHH Kapainuk.

Mabiymxy, w=cosz byHKuU#Ms OYTYH KOMIIEKC TEKHCINKAA
aHMKAAHTaH Ba

{z: —n<Rez<0, Im>0}
ApuMm iynaxaa 6up aupokiu 6¥nub, Oy HynakHK
{w: Imw>}}
IOKOPM IPKM TEKMCIHKKA KOHDOPM akcnaHTHpamM. vze C

Y4yH
cos(—7) = cosz

cos(z+24n) = cosz, k=0, 1, #2,..,
TEHINIMKIAP YPHHIH O¥AraHH yuyH ywby
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{z: 0<Rez<x, Imz<0}
Ba

{z: n<Rez<2n, Imz>0}
ﬂpim ynaknap xaM w=cosz GyHKUHs EpAaMHIa IOKOPH APHM
TeKHCHHKKa koHdopM akcnanaan. by xkapaéHHN TaBOM ITTH-
pub w=cosz QyHKHHA

{z:—r+2kn<Rez<2kn, Imz>0},
{z 2kn<Rez<m+2kn, Imz<0}, =0, 1, £2...

APHM AYNAKJIADHUHT Xap GHpHHHU (52-un3Ma)

7
-4 %T -2% 0 7 37 :;3

4

&
=

NN

52-unIma

{w: Imw>0}

IOKODH SIPHM TEKMCIHKKA KOHGOPM aKCAAHTHPHIIHHA TONA-
MM3. B
Pamankn, w=Arc cosz QyHKUHA

{z: Imz>0}
IOKOPH SPHM TEKMCIHKAA YEKCH3 KM KAAMATIM GYnNG,

Arccos z = —iLn(z+ Vi - 1]

TEHIIUK EpAaMHAA YHHHT GHP KMHMATIN TApMOKJIADHHH K-
paTHIll MyYMKHH. YJIapHU

(Arccos ), = —i(Ln(z+Jz’ - I)) . k=0, +1, £2..
k
TEHDIHK épAaMHAa aHHKNaHaau. Macanan, k=0 Gynca,
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(Arccos 7)g = arccos 7 = —i ln[z +y2 - 1)

uua
by {z: Imz>0}

COXaHU
{w: 0<Rew<n, Imw<0}

SApUM RYNAKKA KORPOPM AKCAAHTHPAAH (53-un3ma).

© ®

. o, a
0 —

Q‘I‘

53-ynama

42-mucon. D={z:|z-i{>1, |z—2i{<2} coxaumu
G={w: 0<Rew<n, Imw>0} apum it¥nakka koudopm™ akciaH-
THPYBYU OHpopTa w(z} BYHKUMAHH TOMHHY,

] W
wy,=w +4, wy=4dnw,, w, =€

w, = 5

1
=70

AKCIAHTUPHULNAPHH KeTMa-KeT Oaxapuil &paamuaa D uu
{w, . Imw, >0} 10KOPH sSIPHM TCKHCIMKKA KOH(BOPM aKCIaHTH-
pHO CJlaMH3.

W,=arccosw,

AaKCAAHTHPRINHM EpaaMKaa, 1OKOPH APHM TEKHCIHK
{w, : 0<Rew.<r, Imw <0}
ApuM Hynakka akcaananu. by apuM fiynakHH G coxara akc-
NAHTHPHIL YYYH 3Ca
w = n:—ws
dyuxkunsaau ommil kudos. Oaudran dyrkuusnap D coxauu

xaicH #yn Owiad G coxara akCAaHTHPHMILKY 54-uM3Mazga Kypea-
THACAH.
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Li[mmm-—x T

v /@

54-yn3na

Wynmait kunub, Macana WAPTHMHH KAHOATNAHTHPYBYH
byHKUws

W= TT— W, = L — aICCOS W, = R — arccos e’ =
dm{w +£
= n—arccose™? = n - arccose (m+3) =

L1
= [ - arccose ¢ 3KaH,

MHCOJl BA MACAJIAJIAP

Kyiunary unausnapHuHr 6apua KMEMATIapHHM TOTIMHT:

4. 5. 328. 1.
325.4-1. 329. ¥_2+2i.
326. ¥ . ©330. ¢-8.

327. S3+4i. 3L Y-4+3,

TeHrnamanapnu eymnnr:

332. 2=y, 336. 77+1=0.
333, 2=3—4i. 337. B=1+i,
334, =—1. 338, 7= 7.
335. =64, 339. | z|-=1+2i.



340. Arap z,+2,+2=0 Ba | 2, || g, |=| z, =1 &¥nca, y xonua
2. I, I, HYKTATADHMHI OMDMK aMNaHATA MYKH YH3WITEH
MYHTa3aM yuOYPUAKHUHT YWIApH 3KAHJMIAHM UcOOTAAHT.

341. Arap myHTazaM # — OYpUaKHMHI Mapkasu =0 HyKTana
0ynb, BuTTa 7, Yuu GepraraH 6¥nca, KolraH yWapMHY TOIMHL.

342. Arap z, Ba z, 1ap MyHTa3aM i -- OYPYaKHMHI MKKHTa
KYUIHHM yuu OFica, y xo13a g, OMAaH KYIWHHM OYIraH yunH4YH
Z,(Z;#2,) Y4HHM TOMHHI.

W= JE (yHKUMAHUHT Ky#inaa GepuaraH 1WAPTHH KaHO-

aTAaHTHPYBUH OMp KridMaTAH TapMOFK €pllaMnaa D COXaHHHT
AXCHHH TOTIMNT:

343. D={Rcz> 0}, o= 1.
34, D=1z (o, +11}, V7|peg=2

5. D=1{2<1. Tmz>0), z

e
346. D = {] 7>, %{l <arg < 34’1}, JE|Z=.“1= i

M1 D={(Im 9 >2Re 2+ 1), e gy i

M8. D={lmz>0, (Im z)2 >4 Re z + 4}, JZ}F_] =i

349. D={| zi{<1, Imz>0} coxaHuHr , — z%‘ AKCJIIAHTHPHILL -

HUHT W(f] = % WAPTHY KAHOATIAHTHPYEYH GHP KHIAMATAH

TAPMOFH €pAaMMIArH aKCHHH TOTHHT.
350. D={| z/>4, Rez>0} COXaHUHT W = 2

HUHT W(9) = - 5137 UIAPTHH KAHOATJNIAHTHPYBYM OUp KMAMATAH

L

AKCJIAHTHPHIL -

TAPMOFY épOAMHAArH aKCHHU TOMMHT.
351. {~% <argz< %} dypuakiu {lmw>0} wKopu ApuUM

TEKNCANKKA LMIYHAAA akenaHTUpuHrku, w(l—)=2, w(i=—1,
w(0)=0 waprnap 6aKAPHUICHH.

Kyianaary coxanapuy {Imw>0} 1oKkopy ipHM TEKMCIMKKA
KOH(POPM aKCNAHTHPYBYH w(Z) YHKUMAHY TOINMHF,

352. Imw>0, ze [0, ai].

353. | z]<R, O<argz<no (0<o=<2).

354. | z|> R, O<argz<mo (0<o<2).
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355, | zI<1, | z—if<1.

356. 1z[>1, |z—ij>1.

357.z« [—1, 1].

358. z [—i, 4.

359. z# [z, ). :

360. 7 2 {(—=, - RJUIR, +)}, R>0.

361. { z|=1} aitnananuHr éiu 6¥itnaa 7= HyKTatau z=e*,
(< o<m Hykrarada Kupkuaras {Imz>0} ©Kopu IpUM Tekuc-
NMKHK {Imw>0} I0KOpH SpHM TEKHCAHKKA KOHGOPM aKkcnaH-
THPYBYH W(Z) QYHKUMAHU TOFIMHT.

55-4nama

362. {| z|=1} aitadaHunr 8iin 6Vitvaa 7= HyKragan z=e®,
O<o<nP, 0<P<2, Hykraraua KUpkuaraH {0<argz<nf} cekTopHM
{Imw>0} 10KOpH APUM TEKHCANKKA KOHQOPM AKCAAHTHPHHF.

FL (VT 1)

e o ——

S6-yH3Ma. 57-4H3IMa.
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Kyitnaary Myuconnap/ia adTUITaH YM3Maiapaa TaCBHPJIaH-
rad coxanaptu {Imw>0} 10KOpPH APUM TEKMCJIHKKA KOHGOPM
AKCIMAHTHPYBUM GripopTa W(Z) QYHKUHMAHH TONHHT;

363. 55-yu3Mma.
364. 56-un3ma.
365. 57-uusma.
366. 58-unsma,
367. 59-yu3Ma,

368. 60-yu3ma.

i

i

|

il
||||m“|uum m}

N
x
2
=
)

369. 61-un3ma.
370. 62-un3ma.
371. 63-un3ma.
372. 64-yu3mMa.

y

60-upIma

61-yuama.

V%

62-un3amMa.
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N

n3-yH3Ma. 64-9H3IMa.

| i,
‘lll o -

65-uM3Ma. ) 66-1n3ma.

373. 65-yn3ma.

374, 66-4nima. ;

375, {yP>4(x+1)} coxauu { w|<1} Doupara KoHPOPM akc-
NAHTHPYBYM Ba

w(—4)=0, argw '(—4)=0

WAPTIApPHH KAHOJATAAHTHPYBYH W(Z) QYHKUMAHU TOMWHI.
376. [0, i] xecma 6¥iAnua kupxunrad {Imz>0} oxopu spuMm
TeKMCIUKHY {| wi<1)} aonpara KondopM aKCNaHTHPYBUYH Ba

w(3) =0, wii)= i

WAPTAAPHH KAHOATAAHTHPYBYH W(Z) GYHKUHAHU TOMUHT.
* & w

377. {—a, —1], a>1 kecma Ba [1, +e) nyp GVitMua Kup-
KMJITaH OMpAYK OOMpaHMHT TawkapucuHu {Imz>0} woKopn
APUM TEKUCIHKKA KOHGPOPM aKCIaHTHPHHT,
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KykoBCKHI QYHKUHACHTA TECKAPH OVIraH
w=z4+42 -1

dyHKuNsHMAEP BepHAraH WApTHH KAHOATIaHTHPYBYH OHD
KMAMATIH TapMOFHU €piamMuiaa ) COXaHUHT aKCHHH TOIHHT

378. D={x;_‘1‘)_"z'<l} (O<a<l) wih=1i
a

379. D:{ZE(—“% —l], ZEII’ +°'°)}~. W(O):“-
380. D ={lmz>0}, w(+i=)=0.
3g81. D= §+a—§i-l-<], y>0} (a>1), w+i0) =i

382. D={ Ly = ,yi >1,x>0,y>0} (0<a<§),
{
L

2
ii + '*y*'l‘ <l zel-1, ”} (a>1), w(+d)=—i

a ﬁz—-

D = L | l‘mz—+—£—>l
384- 2 + 2 <1 bz bz-—l (a>b>l)s W(Z)>l,

arap h<z<a 6ynca.

385, Kykoeckuit dynkumusacuaan doiganannd [—c, c] (c>0)
KCCMAHMHT TaKapuckuu {| w > 1} — GUpaANK NOUpaHUAr Tall-
KapHcuTa KOHGOPM aKCIaHTHPYBYM Ba

W(ee) = oo, argw’(ee) = a
NIAPTAAPHH KAHOATIAHTUPYBYH w(Z) PyHKILHAHH TOMMHT.

// I
///{Z | W/////;,%/////////////WW
7 / ) 68 -4H3IM
v
/4

b7-4nIMa.

DI




2 2 .
386. D={Iml>0}\{ﬁ7+:—zil,y>0} COXAHH I0KOpH ;f

HPHM TEKHCJIHMKKa KOHGMODPM aKCIaHTHPHHT. ‘
Ky#taarn MMco/UIapaary yusManapia TaCBMpAAHTaH €O-

xatapHd  {Imw>0} I0OKOPH AIpHM TEKMCIMKKA KOH(OPM aKe-

Aastupyeud Oupopra w(g} OYHKUMAHH TOMHHI.

387, 67-un3mMa. 392, 72-yuama.
388. 68-uynamMa. 393. 73-un3ma.
389. 89-unima. 394, 74-unzma.
390. 70-umn3mMa, 395, 75-4uu3ma.

391, 71-yu3ma. 396. 76-un3ma.

i

)

72-unama. 73-9H3IMa.

/\

~
\(‘_\

S i
|\
I,

75-4H3Mma. 76-4yn3mMa,
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77-qu3ma. ' 78-ynima.

79-uM3Ma. _ ' 80-un3na.

397. 77-yun3amMa.
398. 78-un3Ma.
399, 79-yuama.
400. 30-yu3ma.

KyWniarn MMcorapari YM3mMaiapna TACBUPAAHTaH coxa-
gapuu {jw|<l} Bupauk Qoupara KOH(OPM AKCIAHTHUPYBYH
Bupopra w(7) PYHKIUAHH TOMWHT:

401. 81-yn3ma.

402. 82-yn3ma.

403. 83-yuama.

404. 84-yuama.

405, 85-ynma.

406. D={x>- <1} coxauH {| w|<1} zonpara koHdopm akc-

JMAHTHPYBYH Ba
w(0)=0, w(l)=|

HIApTIapHH KAHOATIZHTUDPYBUM W(Z) PYHKLUHAHH TOINMHT.

155



\‘

*
.
E)
3

-
LY

R4-unima,
1)
83-ynama. |i
% .
SN, § 777777/ l_‘_______
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> I~
:e\’l -s,} _1_- )\\ \‘
» ~f | ' \
¥4 2 i v '
N et I \
%5-unama.

407. D={-T<az<Z, |z<1} cexropmar ¥ = 55w

(w(2)>0, arap z>0 Oynca) akcnaHTUpHII ¢pAaMHAArH aKcH-
HH TOMHHT.

W
Kypcarma. w=z, W2 = a s W3=d'72 net Genrn-

+W)

nanca, w=w,ow, ow, 6¥nanu.

Kyiraary unimanapna taceupnanrad coxanapiy {Imw>0}
IOKOPH APHUM TEKHCIHKKa KoHopM aKCTaHTHPYBYH GupopTa
w{(7) OYHKUMAHN TOTIMHT:
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416. D={0<Imz<m, z¢[0, id]}, 0<d<r, coxaHu {Imw>0}

LI

HOKOPM APHM TEKHCAMKKA KOHDOPM aKCIAHTHPHHT,

Kyitnaary norapudmnapHuHr Hapia KHAMATAApHHH TO-

TIHHT.

417, Lnd. 426, Ln{—2+3)).

418. In(—1). 427. Ine.

419, Ln{—1). 428. Lne.

420. IL.n(1-9). 429, In(1+)).

421. Ini. 430. Ln(1+5).

422. Lni 431, ln[%—i@ .
+{ A

423. Ln JJEL 432, Ln( +iv3)-

424, Ln Jj‘i‘ ) 433. Ln(ei.

425. Ln{2-3i).

434, L.n(cosotisine), o— XaKMKHA COH.

TeHrnamanapau euHHy:
436, Inz=1+%.

435. |=e™.

437. e=e®,

438. Y6y dukpraw xerma-keriurngard H. bepuyand

) (—2y=2.

2) La[(—2)*=Ln(Z?).

3) Ln{—2)+Ln(—z)=Lnz+Lnz.
4y 2Ln(—7)=2Lnz.

Hemax, wxTHepuil 720 yuyn

Ln(—2=Ln(2).

napagpoxkckra o)inG Kenaauian XaTOHH TOTIMHI:

Kyituaaru mapaxaiapHuir 6ap4a KHHMATAapUHM TONKHT.

!
J2 1+f
439. 1'% 444, ( 3] X
440. (-2). 445. (—3+4)"',
441. 2" 446, (3-4i)'*.
442. 1. 447. 1’
T+i
1=
443, (*E") .
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448. (1.

449, (-1)° .

450. ¢
451, (—iy.



Kyitnaaru muconnapaa a Ba b nap 6epuaran xoniapia a*=b
TEHIJaMaHH €4HHT.

452. a=2, b=i. 454. a=e, b=e.

453. a=i, b=1. 455, a=i, b=i.

456. a*, (a*)?, (a*)* napHUHT KMiIIMaTAap TYNaMu ycTMa-
YCT TYWAANMEF?

457. o HMHT KaHaaik KkMAMaTiapuaa (g?)" Ba @ JapHMHT
KMAMAT/Iap TYIUIAMK YCTMA-yCT Tylaaun?

458. o HMHT Kauoal KuiAmaTaapuaa (g')" Ba @ TapHUHT
KMAMATIAP TYAAMU YOTMA-YCT Tyiiaan?

Kyhuaaru TyriaMaapHUHr w=Ing akcIaHTHpHLL 8paaMu -
AarH akCHHH TOIHHT.

459. | z|=R; argz=¢ — nossp Typ.

460. r=Ae* (A>0) — norapu@MUK CNHpab,

461. O<argz<o<2n — Gyp4ak.

462, | z|<I, O<argz<u<lm — cekTop.

463. |r,. r,] xecma 6yitnua kKupkurau {r,<| z|<r,} xanka.

Kyiinnarn coxanapnunr w=bnz gpyukunaiuur Kyinaran
WAPTHH KAHOATJNAHTHPYBUH OUp KHIAMATIH TAPMOFU €pja-
MUAATH AKCHHHU TOMUHT,

464. D={Imz>0}, . w(i) =1

465. D={ze (~, 0]}, w(l)=4ni.
466. D={ze (—, 01, = w(-)=-%,
467. D={ze [0, +=)}, . wl)=3

468. D={z¢ [0, +oo)}, Cow(—)=ni.
469. D=(ze[0, +)}, . ow=np=-%.
470. D~{ze [0, +=)), w5,
471. D={ze [0, +=o)}, w(—1)=—mi.
472. D={ze (=, 0], ze[1, too)}, w(i) = .

473. D={|z|<1, Im>0}, w(i - i0) = - 3%
474. D={|z|<1, z&[0, 1]}, w(—1+0)=—ni.

475, {Imz>0} okopH SpyuM TeKUCAUKHH {0<Imw<2x} iiynak-
K4 KOH(OPM aKCTaHTHPHHT.

Kyituaard Mucoaiapia Gepuirad 4yMaManapia TacBMpiaH-
raH coxanapHu {0<Imw<1} iyrakka KOHPOPM aKCIAHTUPYB-
uy Gupopra w(Z) PYHKUMSHA TONMHT.

159



476. 94-yu3ma.
477. 95-ypana.

J/
7
-v*‘\
*
94-yn3ma. I
478. 96-uu3ma. ==
479. 97-9U3Ma.
480. 98-4u3IMi
// I -~
| e ! =N
|
|.
97-ynama.

!
|
|
|
|
1
|

96-urIMa.

98-4u3mMma.
481. { Imz|<n} it¥nakuy {| Imw <n} it¥nakka kondopm akc-
JNAHTUPYBYH Ba ywoy
M)=+o, W(Hoo)=—mi, W(-i)=—cs
WApTAApHH KAHOATAAHTHPYBYH W(Z) PYHKLHAHH TOMKHT.
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* ¥

Z HHHT KaHnail xkuiiMaTiapuaa kyiunarn gpynkoawnsnap 0
ra atinanaan?

482.sinz.  483.cosz. 484.shz.  485.chz

KyHuaarn TeHriMKIapHH KAHOATJIAHTHPYBYM 7 HUHT Gap-
ya KUAMaTAapHHU TOTNKHT:

486.|tgz|=1. 487.|thz|=1.

Kyiiuparn TenHramknapHd ucbotnanr. by TeHrnuknapaa
HAAN3IHUHT 0apya KHAMATIAPH OJIMHTAH:

488. Arcsin z = —t'Lm'(z - l}

489, Arctgz = % En _z = Ll‘l 1+:§ .

490. Arcctgz = L Ln i =]

I+

491. Arcchz = Ln(z+v2* - 1).

492, Arcshz =Ln{z++vZ' - 1).
493. Arcthz = 4Ln :%

494. Arccthz = % Ln%ﬁ—:.

Kyfinnarn udonanapHrsr 6dpya kuilMaTIapMHH TOMHHT:

495, Arccos 1. 500. Arctg 2i.

496, Arcsin 1. . 501. Arctg(1+24).

497. Arcsin 2. ' 502. Arc ctg (1+4),

498. Arcsin /. 503. Ar ch 2/

499, Arctg 1. 504, Ar th (I—4).
Kyiiniarn TeHrnaManapHHHE 6apua vIM3IapUHH TOMMHT:
505. sinz = 4. 509, tgz =3

506. sinz=3. 510. ctgz = -

507. cosz =, 511. shz= 4.

508. cosz =3, 512, chz=1.
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513. sinz — cosz=3. ' - 517, 2chztshz=i.

514. sing — cosz=I. 518. cosz=chz.
515. chz —shz=1. 519. sinz=/ishz.
516. shz — chz=2!. 520. cosz=ish2z.

Ky#iunaru coxanapHuHr w=f{7) akCIaHTUPULLHUHT Oepui-
raH WapTnapHy KAHOATIAHTUPYBYM OMD KUIMATIH TapMOFH
£pAaMuIard aKCMHH TOIMHF.

521. D={Rez>0), w= Ln[z+»/z2 + l),\w(+0) - i
522. D={Rez>0, Img>0}. w = Ln[z N 1]. w(2)>0.

523, D= {(Im ' -(Reg) < %} W= Ln(er\/z2 + 1),

w((0)=2ni.
524. D={ze(—=, —1], z[l, +=)}, w=Arcsingz, w(0)=0.
525. D={Imz> 0}, w= Arccosg, w(0)=-Z. -

Kyiiuaari coxatapHMHI W=arcsinZ akCIaHTHPH1I EpRaMs-
Jar¥ aKCHHH TOIHMNT: .

526. D={Imz>0}.
527. D={Rez>0, Imz>0}.
528. D={Rez<0, z&(—=, —1]}.

ok .
A

7-§. CuMMeTpHA NPAHLIMIH

BHp cOxaHM HKKMHYH COXara KOH$OPM aKCAaHTHPHILIA
CHMMETPpHA TIPMHUMNUIAH KeHT ¢oiiaananunagn. by npun-
UMM AHAINTHK JaBOM 3TTHPHLITA ACOCNAHIAH.

Aditafinuk, E t¥ynnamaa (Ec O) oupop A7) dynkuus be-
puaraH 6yAcuH.

10-rabvpud. Aeap D coxada (E c D) wyndaii Ffz7) gyurxuus
monuacaku, vze E yuyH

F(2)=f(z)

&yaca, y xon0a Fz7) gynxnus (7)) dvuxyusnune E mpnsanoan D
coxaza anaiumux éagomu dedunaou.

4-teopema. deap a(ac D) nyxma E mynaamuunz aumum
wykmacu 6yaca, E mynaamoan D coxaza anasumux dasom szona
oyaaou.
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XycycaH E tyrinam D coxara terMiunym GyaraH arpu um-
3MK éKM Iy COXaHWHr Oupop KHcMHM 6¥iaca, y xonda f(z)
GyHkuMIHUHE D coxara aHanMTMK BaBOMM GHTTanaH Kyn
6yaMaian.

43-MHcon. Ywby

(D= iz" =l+z+ 22+

n=0

GOYHKUHAHHHT AHAUTHTHK JABOMHHH TONHHT. -
Pasinanku, 6y A7) dyHkuns

E=lze C:|zK1}
Tmaamaa (GMpIMK JOoHpana) ronomMopg.
Kyituparu
F(z)=

byukiusaHn Kapaitmtuk. by dynkuns D=C\{1} coxana rono-
Mopd O¥nanu.
Hkkunan ToMoHAaH Yz e EyuyH F2)=R2) TeHrnvk Ha-

Kapuaans,

Nemak, F(z)= (IJyHKlmﬂ J(@)= Zz bOYHKUMSIHHHT
n=0
E={ze C:|z|<1} tynnamgan D=C\{1} coxara aHanaTHk na-
BoMM GYnany.
®apa3 kunaiinuk, f,(2) dynxums D, coxana (D, c C) Ge-
PHAraH XamMaa Ly coxajia KoHGopM 6Y'TCHH ByHL[a D, coxa-
HUHI yerapack af), HUHT 6Mpop KUCMH Y(y=d D, ) aiinana €itn
EKH TYFPH YH3HK xeemaeuﬂaﬂ néopar. By f,(z) AKCIAHTHDHL
D, coxanu G, coxara, y YH3NKHH Fqu:mmqa (I — aitnana €iu
éxu TYEpH quanK KECMACH) aXCNAHTHPCHH!

Gl=fI(Dl)’
I=£(y).

D coxanuHr vy éitra HucbaTaH cMMMeTPHK OVaraH coxacu

d coxaHuHr I €fra HucharaH CUMMETPUK 637J1raH €oxXacH
aca d OyacHH. f(2) cbyHKummu D, coxana wyHmau aHMk-
qdummm YHMHT KHAMAaTIapH f (z) dbynkuMaHuHr G, aaru
KuiiMatiaapura I éiira HucBaTaH cHMMETpUK O¥nran KHHM&T-
napH¥ Xabyn xuicwH. Y xonna f(z) dyskuus D, un G, ra,
yuiby
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fi@@), ze D,
w=140= 1), zey,
H@), ze b

dynkuus aca D UvU D, coxann G, UT'UG, coxara koH$popm
aKCTAHTHpaIy (89-4u3Ma).

® - ®

99-ypama

Qnatna 10KOpMAArd TACAHK, CHMMETPUS FPHHUKNK EKH
Puman-Ilsapu reopemacu icb aranaau.

Dcnatma. Arap yBa [ 1ap xakukHil YKaaru Kecmanap
6ynca, y xonaa f,(2) dyHkuns ywdy

H@D=(Z)
TeHIMUK EpAaAMHAa aHHKIaHAIN.
44-mucon. Yuby .
D={zeCzE|-I |, zE |-, i}

:

COXaHM I0KOPH APHM TEKMCIHK
{jwe C:Imw>0}

Ka KOH(OPM aKCHaHTHPYBYHM w=w(Z) GYHKUMHHE TONMMHI
(100-yn3ma).
Kydiingaru

Dl =[zeCZImZ>0, ZE[()’ i]}

coxaaa , Sy
w=z . o
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vy ®
- n|,|l‘\W|llmgH!Il””hn

| —
[ ——
[ =]
e —— ——
-

100-unama

byHKUMAHK Kapafimu3. PaBinanky, 6y akenantupuin D, coxana
KoHgopM Oy1anu.

3uan D, coxauy 10KOPH APHMM TEKMCIMKKA aKCAaHTHpa-
mui. by K,ynunam

2w+ (27

2
W 1 ,
wy=Jwy, V-1 =1

AKCIIAHTHPHLLIAPHH KETMA-KeT OaKapHli HATHXXACHAA CONHP
oynamu. ((27) akxcnaHTHPHULUTAPHKHT GaXKapWIMILH Xapa¢HuH
101-4u3mana tacBHpIaHTaH).

i, ™ mnllﬂ“\tnnmnﬂ_
[l MMIMUUIM

101-ynama
Hlynaait meﬁ D, coxa ywby

wy = \/_;-,/u]+ln-\fz +1, J-1=i

dyHKUMs Epramuaa

H““I
I

iy

_“|||
H“‘

,—

Wl
TR

[
= —_— e
I

== ==
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G={w,e C:Imw>0}

IOKOPH ApHM TEKKCIHMKKA KOHGODPM akciaHap 3KaH.
DHIH CHMMETPHA NPUHUMNHAAH oiaaiaHnb, D coxaun

w, =+, JV-1=i
PyHKUMA Epaamuia

G= {w3 eCiw, € [— V2, \5]}

coxara xKoHbopM akcnanTHpaMHu3. By coxaHM OKOpH ApHM
TEKMCIHK

{we C:Imw>0}
Ka ded)opM aKCAAHTHPHILI KyliHaary
W]""Ji
JE—WJ ’

weJur, =

AKCAAHTHPHIIIADHYU KeTMa-KeT GaXapuiHLIM HaTHXacuia
Oymaau.
Hemak, D ={ze C:z€{-1, 1], 2 € [~i, i]} coxanu 1oKopu

apum TekHCTHK {we C: Imw>0} Ka KoHdopM akcIaHTHPYB-
91 pyHKUMS

Wy =

- : T
o [ [
J_ - V2w, ﬁ—JzZH
6ynaam. ‘ .
45-mucon. Ymby {zeC:Rez=%,h£Imz<oo} HYD.
OViiMya KMpKMIraH KyHWAard
{ze C: 0<Rez<1}

coxaHu {HynakHu)

{we C: Imw>0}
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(=]
L e
[
>
o

102-un3ma

IOKOPU ApHM TEKHCIHKKA KOH(])O])M axcnaumpynqu dyHx-
udAHM TonMHr {(102-gyu3ma). . .
Kyiinaarn

b, ={z.eC:0< Rez<%]

COXAHM Kapaimus. by coxa

w, =iz, s
W,=2nw,, : (28)
w, = e"? i

gmamuqu BUPHH-KETHH GaXapHill HATHXACUAS
 G={weC: Imw>0) |

IOKOPH RpHM TEKMCIHKKA KoHdopMm akcianand ((28) akc-
JAHTHPHLTAPHUHT DaxapUanM xapaéHy 103-yuaMana tac-
BHpRaHraH).

CHmMeTpUsa NpUHUHNIHAAH GOHAATAHHG, DepUIraH coxa

W. = ewl _ eZuwl _ elm'z
, = = =
$yHKUMS EprnaMuaa
G= {w3 eCiw, [— e +oo)}

coxara KoHGopM aKCJaHULIMHU TOTIaMHM3.
By & coxa
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103-un3ma.

w, =w,+e’2"",
w=Jw,, J-1=i

akcaapyTHpMUIap €paaMmuaa
{we C: Imw>0}

KRKOPH APHM TCKHCIHKKA akC/IaHaan.
ﬂerlK, ﬁﬂpﬂﬂraﬂ COXaHH I0KOPH ADUM TCKHCJIHICKI'I(OFI-
(IJODM akK{AaHTHPYBYHK q)yHK].lHﬂ yl.uﬁy
— -g .
W= J;VJ - ‘I‘el..l. e 28k

K¥punMwaa 6¥nanu.
46-m ucon. Yuby

2kni
D:{zeC:zé[(}, e ]; k=01, 2,...n-l}

COXaHH _
- {we C: w1} ,
coxara kOHGMOPM aKcAaHTUPYBuH GYHKUMAHM TomuHT (104-
YHU3Ma).
168



| ’*J“,\I‘Jifl-* | EEN
B O

104-yxrama
Kyitugaru |
Dy ={zeC:O<argz< %-F-}
coXal¥ (ceKTopHM) KapaliMM3s. by coxa
W= z%,
W, = W, + J;fj J-1=i | : (29)

— W
W—W2

r

AKCNAHTHPHIUAAPHH OUPHH-KeTHH OakapHil HaTHXacula
yuIGy

G, = {we Cl<argw < %TE, [w]> l}
coxara koHbopm akcnanaau ((29) axcAaHTUPHILAAPDHHMHE

daxapunuiiu kapaénmu 105-yu3Maaa TacBHpRaHraH).
by epna

2

R Rl

AKCAAHTHPMLIHWUHE

L Eai

w=w

ini

w(l) =1, (=)= oo, u{el"’i) =en
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y. vrm

W,

| &\\\\WM | W,WJ/L

105-yu3mMa

2
WapTAApPHH KAHOATJIAHTHPYBUYH GHD KMAMATIH 'rapMo'!ﬁ;élth— 7

raH.
CuMMeTpHs NpuHUMIHIAAH dokaanaHub,

2ei )
{zeC:O<argz<4—:, zE[O, e ]} S e

coxa . .
1 - oon
w—_—(zf+"z"_})‘ ’ .
byHKuuA EpaaMnAa
{w eC:wl>1 O<argw <—4~nﬂ}
coxara KOH{OpM aKCIaHHULIKHH TOTIAMH3.
ANWTANTHK,
Dy = {ZeC:-z%’L<argz<gi£g—'_)§}, k=1 ..., n-1

OyncHH.
PaBlianku,

2
w =(z§ +Jz"—l)'

aKkcaaHTHpHLL D, COXaHH
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G; :{weC:}wf>l, 2%&<argw<gL:1E},k=1, 2, ..., n-1

coxara KoHopM akcnantupaau. LHyHu absTnbopra onnb, cuMm-
METPHA TPHHUMNHAHY B MapTa Ky/Ulali HaTHXacHia

2
w= [zf +y2" - IJ"
tbyHKIHA GepuaraH

24 N
D:{zeC:zE[O, e ], k=0,1, 2, ..., n—l}

COXaHu
{we C:lw|>1}

coxara KOHGOPM aKCAAHTHPHIIIMHHU TOTIAMHU3. ‘
47-Mmucon. Cummerpusa npuHuunuaad doiiganaiub,
yuby

D={ze C:|z|<1}

COXaARUHT (OUPAUK TOHPAHHHT)

N A
Fa1+z"y

(GYHKuUMs Epaamuiard TacBUPUHU (ODPa3MHH) TOIMHI.

I} — GHMPAHK ZOUPAHKHT yunapu 7=0 HykTaaa Ba KEHINAH-
2n

™ <% ra tewr 6yaran D, D,, D,, .., D, . n Ta cekropra

axparaMu3. PasuiaHkH,

DO:{zeC:—%<argz<%, |Z|-<1}

L.
L

Cyur 6epuarad w GyHKUHMSHH Kyiiaaruua €36 onaMus:

n
- Z — Z -
W—” P annl_
J(Z+|) qz +277+

- 1 - 1

" L
R

i71




leitnnca, yHaa w HyHKUHA yiby

o i)

0O

KypuHHWuuTa Kenaan. By akcnantupnwnapaan dodnatanub
‘Do HHHT TacBUPU (0Opaszu)

G, :{weC:—%<argz<1, WE[;‘/‘T, +°°J}

ovVmiwmnEn Tonamus (106-umnama).

&

(S

P
p 2
=

106-ynaMa

LIy Myroxasa acOCHRA, CHMMETPHUA HPUHUHIMHHU 1 Map-
Ta K¥. 1Aali! HATHAKACHIA

1
W=
'J(_ZH‘FUE
dyukuna Oupnuk aoupa D=|

{argw:z—:"—. | W= L}, k=0n~1




Hyp 6Viin4a KHPKMAraH (W) TEKHMCIMIUIA aKCAAHTHPHIIHHH
TONaMM3.

MHCOJ BA MACAJIAJIAP

529. (oo, —1), [1, o), (—ioo, —i) Ba [i, +iw)

Hypaap O¥itnua KecuiraH (Z) TEKMCAMKHM OMPIMK HOHMpa-
HMH[ TALIKAPHUCUra KOH(OPM aKCHaHTUPYBYM (PYHKUHAHH
TOOMWHT.
530. D={z: z¢[—a, b], ze|—ci, cil}
(az0, b20, c20. @+P+3220)

COXAHH I0KOPH SIPHM TEKMCAUKKA KOH(DOPM aKCIAHTHPHMT.
531. D={z.z¢|—ab|, zel|—ci ci]}
(a=0, b20, c=0, a’tbi+#0)

COXAHY GUPNUK AOHPAHUHT TAlIKAPHCHTA KOHGMOPM aKclaH-
THPHHI.
532.
[—a, te) (@2 0) Hyp Ba [—ci, ci] (¢>0)

KecMa OyiiMya KNpKUATAaH TEKUCINKHH I0KOPH SPUM TEKHC-
JINKKA KOH(OPM aKCJIAHTUPHHT.

533.

D={z:z¢ [—1.1], ze[—ii]}

COXAHH OHPAMK JOHPAHHHI TALIKAPUCHTY KOH(QOPM AKCNAH-
THPHHT.

534.

D={z:ze(d=1, Imz<0}, z¢ (Rez=0, Imz<0)}

COXaHK BHPIUK JOMPAHNHT TAWKAPHCHTA KOH(MOPM aKcaaH-
THPMHI.
535.
D= {z:ze¢|—ai0] («<1), ze (d=1, Imz<0)}

COXAHH KKOPH SPUM TEKMCIMKKA KOHGOPM aKCAaHTHPHHT.

536. TlacTkM MaBxyM APMM VK Ba yunapu tl Hykraaapaa
OyaraH xamaa =—;i HyKraJdaH VYTyBUM sIpHM ailsaHa ENu
Bvitnua kKnpkuaran (2) rexkucanrnnn (107-unama) {wimw>0)
OKOPH APUM TEKHCNMKKA KOHGOPM AKCAAHTHPYBYM w(Z)
(YHKLUUAHH TOTHHT.

537. (—oo, —1] Ba [1, +oo) Hypaap Ba yunapu i HyKrajiapia
oyaran xamaa 7= HykTagaHd yTyBUK ApUM aiiiada €idu 6YAnya
KUpKHATaH (2) Tekuenuruuy (108-uu3ma) {wJmw>0} 10KopH
APHUM TEKHCAMKKA KOH(OPM AKCIAHTUPYBYH w(z) hyHKLHAHN
TOTHHT.
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107-am3Mma.

— i S et —sr—srmt

.-...F"—- Q-.—.—,P'-.u

108-yu3Mma.

538. [—-1,1] Kecma Ba yuaapH

" RyKranapia 6y¥nrax xamaa 7 =-—

| nykragaH YTyBuM aitfaHa éiu
O¥ituya KMPKHATraH (Z) TeKHCAM-

| ruun (109-yusma) {w:Jmw>0}
|l tokopn spum Tekucamkxa Kou-
\ dropM akcIaHTUPYBUU W(Z) byHK-
(IMAHW TOMWHT.

)
( 539,
D={z:l8>1, ze|i, bil,
ze [—bi, —i},
ze[l, a], ze|—a,~1]} (a>1, b>1)
109-upni3ma.

COXaHH IOKOPH SIDUM TEKNCAWKKA
KOHGMOPM aKCIaHTHPHHY,
540. 110-un3Maga TacBMPNAHraH COXAHM OHPIHK AOMpa-
HUHT TalKAPUCHTa KOHGOPM aKCAAHTHPUHT.

2 vt
541. o Pyl
cos o s



fﬂr

110-yu3ma

I'MOepOONAHMHI FHI LIOXHACH OPACHIATH COXaHH IOKODH SAPUM
TEKHCINKKA KOHDODM aKC/IIAHTHPHHT.
542.

2
I Y =1

2 2
cos SN

rHrepdona YHr WOX4acH TAWKAPHCHHU IOKOPH APHM TEKMC-
JMIMKKA KOH(POPM AKCAAHTHPHHI.
2 2
543. X —;:ﬁ =1 runepbOAAHKHI WOXAAPH OpacUaaTH
a” -
COXAHM OKOPU APHM TEKUCIMKKA KOHDOPM AKCTAHTHPHHT.
Kyituaarn Mucosapna Oepuirad coXxatapHU IOKOpH ApHM
TCKHCIMKKA KOHGDOPM aKCAAHTMPYBUM OupopTa PYHKUHSIHH
TONMHT:
fr-

544.
(A,<h ) nypnap Oyiuua kupkuaran {0<x<l} iynax.

545. (0 <x<h, y=0) (A<]) Kecma OYiiHya KHPKHJraH
{0<x<1} iWynak.

546.

, hIS_vSoo} Ba {x=%, —00<y5h3}

19—

{0<x<h,, y=0} Ba {I—h<x<I, y=0}
(h,+h,<1) kecmanap 6yitnaa kupkuaran {0<x<]} iynax.
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547. {-\’ =% USJ’S’!} Keema G¥finua Kupkuaran {0<x<n,
y>0} sipum iynak.

548, {x =%, h< y<m} (h>0) nyp Gyhnya KHPKMAraH
{0<x<m, y>0} spum i¥rax.

549. {I=%, 05}'5"1} KecMa Ba {x =5, <y <°°}

(h,>h ) nyp 6Vitnua xupxunran {0<x<n, y>0} apum iynax.
550. {|z—1}=1}, {|z+1|=1} aiinananap Guaax uerapananrau
Ba {25x<e0, y=0} Hyp DyiiMua KUPKHATAH COXA.

551. {|z—1j=1}, |z—2|=2 aitnananap 6Mnan serapananran
Ba {y=0, 2<x<g} (a<4) kecma BFHHYa KHPKWATAH COXa.
552, {|lz—1=1, {lz—2/=2} aitnananap 6unaH dYerapatanraH

xamaa {y=0, 2< x<a} Ba {y=0, b<x<4} (a<bh) kecmanap GVituua
KAPKHITaH COXA.

553. MaexyM ¥k Ba {|z—1|=1} ailnana 6u1aH yerapanauvraH
xamia {y=0, 2<x<a} kecma Ba {y=0, hx<o} (g<b) Hyp OGVitHua
KUPKMJITRH COXA.

554. {|z—1=1}, {|z+1|=1} aitnananap 6unaH yeraparanrak
Ba {x=0, —a<y<P} (020, p20) kecma GYiinya KUPKKATAH COXA.

555. {x=0, O<y<h} kecma G¥itnua Kupkpiaran {|z—I1{>1,
|z+1]>1, Jmz>0} coxa.

556. y'=4a(x+a?) napaboAaHHHT HYK.

557. y'=40'(x+a?) napaBosaHMHT HUMHK OHPANK Noupara
KoHGDOPM aKCNAHTHPHHT,

"
11 1emama, | i
gy )

113-9u3ma.

11 2-un3ma.
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fingarn MuconIapiarn YMaManapia TaCEHPAAHTaH CO-
xanapHu {w:Jmw>0} 0KOPH APHUM TEKHCAHKKA KOHGQOPM aKc-

NaHTHPYBYH OMpopra w(Z) PYHKUMSAHH TOMMHT :

- 558. 111-yn3ma. 564. 117-uu3ma.
559. 112-uynama. 565. 118-yusma.

560. 113-ynama. 566. 119-yn3ma.

561. 114-unama. 567. 120-yu3amMa.

562. 115-un3ma 568. 121-unama.

o , ‘ z i / "1%%:%
e

[15-u

-
i 'r"w‘lﬂlerH”HHn

iy

i
i
-1 0

;//%//

7

HIMa.
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HlH \ Ji ”H“HH

119-un3ima

IIIHIHII I‘% ‘ ‘

LT muuof ‘ ’ Bl
HIIIHHHIIEIIII_M N [

120-uu3ma 121-un3ama .

— ]

[_ -t
|

T |
i
it A

569. {} <2P(x+ )} (p>0) coxauu {w:IJmw>0} 10KopH

APHUM TEKHCITHKKE KOH(DOPM aKCAAHTHPYBYH W(Z) DYHKUHMAHH
TOTIHUHT.

2 :
570. {_a—;n—a >1, x> 0} (0 << ) coxaHu {w.Jmw>(}

IOKOPH APUM TEKHMCIHKKA KOH(OPM aKCIaHTHPYBYM w(Z)
¢HYHKLHAHU TOMTMHT.

dl T
Al s
L I
| il [l
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Kyjinpary Mucouiap yd3Manapyuaa TacBHPAZHIAH coxanap-
Hu {w:w{<1} noupara koHPOPM AKCIAHTHPYBYH W(Z) DYHK-
HMSHU TOTMHT:

571. 122-yu3ma. 572. 123-ynama.

Kyiiraarn Muconiap yM3Manapuia TaCBUPAaHraH coxanap-
Hu {w.Jmw>0} 1oKopu ApHM TEKHCIMKKA KOH(OPM aKcaaH-
THPYBYM W(Z) MYHKIHMAHH TOAKHI:

573, 124-uu3ma. 575. 126-unama.

574. 125-yuama.

|”|H Al L

-1+i. i

! | | ‘ ‘ | 124-yu3ma.

Io;[
1 -il 1-i
il H\ |
‘” !Wlummulmh,:
N /i||i\i1|l I
i n
I
|
'l(lllTll'_'_III ]

-7t

- 576.
={zIm0, ze{ReF% +kn, 0<imzea, k=0, +1, £2,...}}
coxaHH (127-unzma) {w.Jmw>Q} 1Kopu ApHM TeKHMCIMKKA

KOH(DOPM aKCAAHTHPYBUH DYHKLMAHW TONMUWHT,
577. {z]g<1} — Gupank aoMpaHn

{W:IW| <1, argw= 2% k= 6,—’1_:]_}
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.

127-unava.

«I0J1Y35HUHT TAlUKAPHCHIa KOH(OPM aKCAAHTUDYBYH W(2)
(DYHKUMAHHN TONKHT.
578. bupnaux IOMPAHUHT TALKAPHCHHH

{w:|w|~_< 1, argw =—2nﬂ, k =m}

CHOIY3HMHT TALIKAPUMCHTA KOH(OPM aKCIAHTHPYBUM W(Z)
DYHKUMSIHM TONMHT.
579.

{—anSa, y=—’2!+lm} (=0, £1, £2,...)

KecMmanap 6Vitua KMpKUATaH (Z) TCKHCAIKKHA XaKHKHA Kaarn
[kn—b, kn+b] (k=0, £1, #£2,.; 0<b<T) kecManap 6¥iinua

KMPKHUITAH (W) TEKHMCAMKKA KOHGDOPM akKCAAHTHPYBUH w(Z)
bYHKUHIHN TONKHT.

586. fosy <o x= 28} (=0,21, 32..)

Hypaap 6¥ifuta KHPKIUITAH TEKHCTUKHN I0KOPH SPHM TeKHC-
NMKKA KOHPOPM aKCIAHTHPYBYH (PYHKLUHAHH TOITHHT,
581.
{z:z¢ [kni, krite), (k=0, £1, £2,...)}
coxaun {w:imw>0} apUM TeKMCAHKKAa KOH$OpM aKenaHTu-
pyBuH w(Z) GyHKUMSHH TOTMHI.
582.

{zIm>0, ze f{in, knt+ni], (k=0, £, £2,..)}
coxaun {w:Jmw>0} apHM TEKHCAHKKA KOHGOPM aKCIAHTH-
PYBYH W(Z) (BYHKUHAHW TONMMHI.

583. {z; Imz>0: z¢ [2k, 2k+2i].
e [2k+1, 2k+1+i) (k=0, 21, +2,..)}

coxaHH {wImw>0} apuM TEKMCAMKKA KOH(pOPM aKCNaHTH-
pYBYH W(Z) QYHKUMSHH TOTMHI.
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Véoo

KOMILIEKC APTYMEHTJIH ® YHKIHAJIAPHHAHT
HUHTETPAIIHA

1-§. Mnrerpan tymyHyacu

g’
Kommaeke rekueank € na 6upop TVFpUIaRYBUH Y = AB srpu
YH3UKHU ONail/IMK.

Y= AB 3rpn uuImKuu A nan Bra kapab ., Z,, ... , Z, HYK-
TANap €pAaAMHAA 7 TA Y, Y, ... , Y, €H-
Jlapra axparaMu3 (/Té EAMHMHT GowWwu-
HH Z,HYKTa, OXMPHHH 7 HYKTa TACBUP-
nanaM (128-unama). y-eHaapHuur (k =
1,2, ..., 1) y3yHAHKI2DW [ NapHHHT (K
=1, 2, ..., #) 3HIr KaTTACUHU A OwiaH
HenrunaiMms:

A=max [,

l<k<n

AlTalliuk, ¥ 9TpH umsukaa f (2) 128-4m3ma
thyHkums 6epunran 6¥acuH. KOkopuaa-
ru xap 6up y, €iina uxTHEpuit § Hykra onu6, cyHr bepuiran
GYHKLUMAHHHT Wy HykTajgaru f(§ ) KMiAMatiHM z, — g, ra
K¥ynairuput, ywubdy

G=3 /(5 (- aa) M

HUFMHIMAM Ty3amu3, Ofataa 6y WMFHHAN /() GYHKUUAHWHT
MHTErpan WHFMHAMCH JeHMnanu.

Papuianku, f (7) OYHKUMAHUHI MHTErpag HMFHHIHMCH ¥
Irpy YH3UKHUHT OYJIMHNIIMIE XaMAa Xap Oup ¥ Ja ONTHHraH
&, Hykranapra 6oravk 6ynanum.

- Tanpud. Aeap i — 0 da f(2) pynxyuanune unmeepas
GUFUROUCU Y 32pU YUIUKHUHE OYaunww ycyauea xamoa y, da §
HYKMaKune manaat orunuwuea 6orauk 6yamazan xoa0a Hexau
aumumea 32a oyaca, Gy aumum [ () QYHKUUARURS ¥ 3ePpU YU3UK
6vituwa unmezpany ded amaiadu 6a
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}j’f(z)dz @

kabu Oenrmnanany. JleMak,

J/@dz=lim S fE) (@ -2,

¢
Arap z=x+ iy, f(@D=u () + ivix, y=u+iv

Jeiuaca, yunra (2) uHrerpan 2 — Typ 3TPH UM3HKIH WHTET-
pannap 6MnaH Kyiunarnya GOFIAHraH

[r)dz=[udx—vdy+ifvdx+udy

v Y 7 )

1- TeopeMa. f(7) dyuxyusnunz y szpu wusug Oyiuva
urmezpau

[ f(z)de
- ¥ :
Huiz Maencyd Gyaumiu yuyn xylindazu

[udc-vdy, [v dc+udy
7 Y

32PU MUSHKAU URMEZPAALAPHUNZ MAGNCY0 OVauwmu 3apyp 6a
emapay.
XycycaH, f(z7) dynxuus yzayxcus Gyaca, ywunz unmezpaan

[f(z) dz |

maexcyd 6yaraou.
MHuTerpasHUHT xoccanapu.

1°. Arap f(2) Ba g (2} dyukunsinap WycC) ¥ 3IPH YUM3MK-
a GepwiITaH Ba y3NyKCH3 6¥nca, y Xonma

Jlaf (x) + bg () dz=a [f(2) dz+ b g (2)de
¥ y y

(4)

6¥nagn, Oynaa a, b — KOMILIEKC COHMap.
2°. Arap f(2) dyEKUMA Y 3TPH MM3MKIA HepHITrad Ba y3-
NyKeu3 Y6, v = v,V Y, ¥, N Y,= @ 6inca,
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[f(z)dz=[F(z)dz+ | f{2)dz )

6ynann.
3°. Arap f (7} dyHKUMA Y 3TPH YM3KNKaa GepHAraH Ba y3-

AyKcu3 B¥nca,
{f{z) dz = —Yj_f(z) dz (6)

6ynann. by epaa y- — GepUiaran opueHTaLMs B
(AYyHanuw) ra Teckapy OpMeHTaUMs 6unaH ¢
ONMHIaH 4M3KK, (129-yu3ma). H

4°. Arap f (2) dyHKUMSH ¥ 3IPH YH3KKaa Oe- X
pHiIraH ea yanyxcus 6ynaca,

sfif@)-lad (g

y 129-yu3ma

[f(z) dz

L 6ynanm, Gynaa |dz| = (dx)2 +(dy)2 (z=x+ i),

XKyMaaaaH,
M= mYaXIf (@),

I (y) — y oTpH YM3MKHMHT Y3YHJIHTH 6¥nca,

[ f(z) dz

14

<M Ly

H6ynanm.
5°. Arap f (2} dyHkuMA Yy 3TpH UM3UKAa OepHAraHd Ba y3-
JAYKCH3 Y 3TPH YU3HK, ylIdy

z=2z( (<t B)
TeHrnama GunaH Gepunrad 6¥nu6, Z(r) = 0 6¥nca, y xonza

B
[f@dr=[fz(W) 2 (V) dt (8)
b4 a

oynaan.
By dopMynanaH KOMITIEKC apryMcHTIH GYHKLMA WHTEr-
panuiy xucodnauLna GoilranaHHAaIH.
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1 — mMmucon. Ymby

Jdz
¥
UHTerpaTHU Xxucobuaur, Oyrnaa yun3mk Gowu a (a ¢ C) HyK-
Tana, oxup b (b € C) HykTana 6V/IraH 3rpH YU3HK,
Papwankn, f (z) = | QyHKUUARMHT HHTerpax AUFHH-
AHCH

d"'gf(‘:k)(zk _ZH):?: (z, -G )=

= zl“z{)+z2-_zl+"'+Zn-dznﬁl= =5
Gynaim, Arap

fdz = lim o
¥ A0

Ba Z,= a, 7 = b axaHMHM 3bTHGopra ONCaK, yHRA

[dz=b-a
¥
OVAUIIMHM TONAMH3.
2 — Mucona. Yoy
1,=](z-a)dz (n — 6yTYH CoH)
Y

MHTErpatHy xucobanr, Syupa y={ze C:1z—d =p, p> 0}
allnananaH ubopar (HYHaAMI COAT CTPENKAcHra KapaMa-Kap-
LU OJTMHraH).

Y alTAHAHHUHET TeHMaMacHHH Kyinnaru

z=z(D=a+pe (0<t<2)
KYpHUHMILAA 310 onaMH3. YHaa
dz=d(a+ p €)= ipe dt
6ynnG, (8) dopMynara xypa

[ =]

T
In = I(z- a)"dz = ]'p"*l J'emnd-l)d‘
¥ 0
6¥nann.
184



Arap n# —1, 6vica,

2n
ain+1)
1 - fpnﬂ jen(n-ri)dt_ 1 ntl g 1 - 0
itasy )

Oynanu.
Arap n = — | 6Vaca,

2n
I, =ife" dt=2mi

b))
oyranu. Jemak,

C[z-a)dz= [(z-a)dz=

{ 0, arap n # -1 6¥uca,
¥ |z-at=p

2mi, arap n = -] G6ynca,

3- MHcoOA. Arapy 3rpM YHM3MK 103acH S ra TeHr OVnrau
COXaHM ETapajoByH ENHWK YH3HK OYIca, ¥ xoiaa

%}xdz::S L
¥

TEHIIMKHHUHT YpuHIn O¥nMuKHK ucboTaaHr.
BbyHupaH OvéH § — GeNiry €nHK KOHTYp y 6ViiHYa OMUHraH

MHTErpajaHy Suaarpain.
PaBuiaHku,

F@=ulx, )+ ivix y=
Y4yH
ulx, »=x, v, y=>0

6ynand. (3) dopmynanan doitnananub Tonamua:

§xdz=4xdx+ifxdy

Y ¥ ¥
By TeHTMKHKHT VHI TOMOHHIArH Xap GHp 3TpH YHIHKJIH HH-
terpanra FpuH GopMylacHHW K¥NIacak, HaTHXAaa

$xdz= Hodxdy+:”dx dy=if[dxdy=

15} (5}

Oyanmn Keaub yHKagH.
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4- Mucon. Yoy

[xdz
Y

HHTerpaiud XMcoDJaHT, DYHAA ¥ 9TPH YH3HK,
{ze C:lzl =1, 0sargzsn)

AaH ubopar (yH3MKHHUHT Gowu z = | HyKraja).
ABBAN0 ¥ 3TPH YM3IHKHHU KyWHIaruua

2= et 0<tzn

fapaMeTpHX KypHHHLIAa €30 onamus. YHOA (8) ¢popmynara
K¥pa -

[xdz= fcos t-d(e") .-
Y 0 '

6¥nann. By TEHIMTHKHUHT YHI TOMOHWIArH aHWK WHTETPATHH
XHcoOmaiMu3;

Icostd(e"):icosrd(oos f+isin t)=Tcosld(oos N+

0 [] [

+:'jcosrd(sin t)=9%ﬁi+i[oos t sin tT-f-sin‘rdt]= '
[] 0 LI

= i{sin’tdt: i{lﬂ‘gﬂ! ¢fz= i%(t—-%sin 2t)£=%.

Hemak, _
jxdz;%".
Y .
5-nmcon. Yudy
B 1 R 7 S _
: { HHTETPATHH XHcobnaur, OyHaa y 3rpH YM3HK - -
Q {ze C:lzl=1,Imz > 0}

-1 0 1

WKOpH ApHM aiinaua xamaa [—1, 1] kecMallal-

130-ymama ubopat 6¥nrad enuk un3uk (130-ynuama).
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Arapy aeb {z=x +iye C: —l1 €x<1,y=0} HH, Y, neb
{ze C:lzl =1, Im z <0} Hu Genrunacak, yHaa

Y=YV,
6Ynub, UHTErpaAHMUHr 2° — XoccacMra Kypa
$lol-zdz=Jid 2dz+ [|2] zdz
Y 4! 4]
6ynanu. By TeHrTUKHMHI YHT TOMOHMIAry uHTerpmapﬂn
anoxmuia-anoxuia xucobnaimua; '
i 0 1
[ld-2dz= [x|x dx=[x(-x) dx + [ x%dx = 0.
7 -1 - L]

Kefishru
ey fle -z de
V7!
MHTErpATHM Xucobnaws yuyH z = €' (0 < t < ) gedmMu3. Yuga

fig-2dz =]
T2 !

ad

e i

ed (e”) =

=R ]

) n
1e™de"dz = i[dz=in
0 -

6ynany. Jemax,
i fldzdz=in. o
¥

6 — MHcoN. Arapf (2) dynkuusi O HYKTaHMHT BUpop
arpodmaa yamyxems 6yiaca, y xonna
i [D gy < o
lm [ == de =20 (O) 9
tr

TEHTIUKHUHT YpuHIK 6Ynnumnun ucbotnanr. by epaa y, =
{zeC:|3d = r} aitnam,

S(2) dyukuHa z = ( HyKTaaa yanykcus. Tabphgra OHsoaH
v £ >0 onMHrasaa xam myHaain § > 0 coH TONWAAAKKH, | 4 <

3 TEHICH3THKHM KAHOATAAHTHPYBYM Bapua z € C nap ydyH

[f (2~ (O < £

187



TEHICHIIMK YpuRaK 6¥aanu. buHobapuH, r < § TEHICH3NHK -
HH KAHOaTNaHTHpyBuu Gapua r map yuyH

If(rem»)_ f(0)|<_2£1; O<p<2n) (10)

TEHTCHIIMK OaxapHnaaH.
Y, éMBK YH3MKHA 7 = re®, ( < ¢ < 2r waknuaa whonana-
cax,

jL2 dz=i2ff(re“)d¢
Tr ¢

6¥nuo, OGynaan

ix

Tr(rer) do-2mif@f=

j@ dz-zm'f(o;’ =
Ye

<

{1 (re) do -7 (0) do

= 'T[f(re“’)-f(ﬂ)] de| < zﬂf(re"")-f(O)l de.

(10) MyHocabaTra Kypa OXMpru MHTEIPan € AaH Karra mc
Jdemak, r < & j1ap y4yH

J

Yr

@dg-sz(o;‘m

6¥nu6, Oy
lim [ L9 dz =2 i f (0)
¥

OVIMIIMHK K¥pcaTalu.

MHUCOJN BA MACAJIAJAP

1. Yuby
[zdz
¥
HHTerpaniin xucoGnaHr, OyHaa v 1u3uK ouk a (g € C) HyK-
Tana, oxupu b (b € ) HyKyana OYNraH 2rpy YH3IMK.
Hurerpannapuu xucobnaar.
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- 2. [Imz dz, 6ynnayGoum 0 Ba oxmpw 2 + i HyKrana 6§aran
1
TYFPH YH3HUK, KECMACH.
3. [xdz, y:z=2+i HYKTaHHHT palMyc BEKTOPH.
Y

4. [xdz, y:|z—a|= R,
Y

5. [|z] dz, y: 6owm (— 1, 0) HykTana, oxupH (1, 0) HyK-
¥

Tana GynraH Kecma,

6. {|z| dz, v:(-1, 0) nykranau (1; 0) Hyxrara Kapa6 ijaan-
v

raH IKOPpH ApuM DUPJHK aii1aHa.

Arap y bown Z, = - 2 HyKTaga, OXWpu z, = 2 HyKTaja
6yaran {4 = 2, Imz < 0} aitnana Gynaru 6¥ica, Kyinoaru
WHTErpaylapHH XHCoOnaHr:

7. [Zdz 9. ||7 dz
Y B Y
8. |4 10. [zle] 4z
Z
14 , v

11. J(2x -3 iy) dz..
Y

Kyingarn vurerpaanapii xucobaaur, OyHaa y Gomu
z, = | HyKraga, OXMpH Z, = [ HyKraaa 6Viran kecma.

12. jzdz. 13, [ Imzdz. 14, [ L dz
¥ Y ?’lzl

KyiAunard MHTErpauiapHd XUcoOaaHr.

15. §zzdz 17. § Rezdz

2=t fz-1|=t

16. §zIm’dz 18. §lnzdz
|

|z|:2 z|=l

19. f[y+ 1) -ix]dz, vizg=1Bazg =~i
Y

189



HYKTajiapHH TYTAWITHDPYBYH TYFPH YM3HK, KECMacH.
_.._.._d_,_ .
20. §z—(lz+i) > }'3IZ -+ 11 =1
Y

21. ](x2 +iy2)dz, y:igop=1+iBaz =243i
14

HYKTAApHH TYTALITHPYBYH TYFPH YHIMK KECMACH.
22. §zdz, y:x=cost, y=sint (0s/<2x)
Y
23. };‘-’_%, y:x =3cos 1, y =2 sin { - 3nAHURC.
LT

§
24. ;f% ¥:X = COS {, y = sin{ — afinaHa.
Y
25, [ydz, Y:z=2+i HyKTaHHHI PaifyC BEKTOPH.
Y

26. [ydz, y:lq=1, 0<argz<n-ApuM aitnana (YM3NK-
Y

HMHT Dowin z = | HyKTaga).
27. §ydz, yi|z-d = R - ainana.
¥

28. |zl dz, ¥:z =2 - i HyKTaHHHI panuyc BEKTOPH.
Y
29. [|d dz; vig =1, 0 5 arg z <z (ynankprnr Gowm z =1
Y
HyKTana).
30. [|d 4z r:ld =1,Re 228 (yuankuunr Gomm z= — {
Y

HYKTana).
. 31. $|d dz. ¥:|zl = R - ainana.
2L y
6 ; ,\ Ldz v - . _
28 D 32 {z % Y131 ~ uM3Mana TacBMp
131-un3ma JIAHTaH SIPHM XAKaHHUHT Yerapach.
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33. | (z—a)"dz (n —6yTyn con); v:|z—a|=R, 0 < arg
‘

(z — a) £ i — ApuM alnaHa (YU3IHKHUHT OOl 7 =a + R
HYKTana).
34. §(z-a)'dz(n — 6yTyn con); Mapkasn a HykTana, To-
¥

MOHJIADH KOOpAMHATa yxiapura napanien OynraH xpaapar-
HUHI NEPHMETPH.
35. Arap y 3rpy YM3HK 1031 STa TEHr O¥1raH coxaHH yera-
paNoOBUM €MUK UYHM3IKK B¥ica, v xonana
fydz=-8
Y

TEHFAUKHUHT YPHHAH OVIKILMHU HCOOTIAHT.
36. Arap y3rpH YH3MK 1031 S ra TeHr 6YaraH CoxaHH yera-
DanoBYM ENHE YMIMK GVica, y xonma

§2d<’.= 2 S
¥

TEHITMKHHHI YPpHHAM O¥AKIUMHK UcBOoTnaHT.
Kyiiuaard uHTerpauiapHi XMcoOnaHr:

37. jezdz; Y. z, = 0 Ba g, = = — in HYKTaJapHH TYTalUTH-
"V .
PYBYH TVEPH YMU3HK KECMACH,
2
38. felzl Rez dz; v z,= 0 Ba z;=1+i HyKranapuu TyTaui-
Y
THPYBUM TYFPH UM3NK KECMACH.
39. [eldz, v y = x* napaGonanmur ;= 0Ba g, = 1 + §
Y
HYKTa1apHH TYTAUITHPYBYW OYiaru.

40. fcos dz, v =% Ba z, = ® + / HyKTalapHu TyTall-
Y

TUPYBYH TYFPU YH3HK KECMAcCH.

41. [Re (sin z) cos 2dz; yix =%, — 1 < y<{ — kecMma.
Y

42. | zim(@Ddzyx=1,—1<y< 1 — Kecma.
Y

191



Arap v : Gown z, = 0 oxupu 2, = % + i%ﬂylﬂ'l‘a.ua Oynras

TYFPM YK3IMK KecMmack O¥nca, y xonja Ky#Maarm WMHTErpai-
NapHHU XucobnaHr:
43, [e'dz,
Y

2
a4. [ Re zdz
Y

45, jezzRe zdz.
Y

46.jﬂdz.
Y

|eb+1
47. §|z - 1] |d4 .
o

48. Arap y uM3MK z, = 0 HyKTasaH z, = i HyKTara KapaG
HY¥Hasran TVFpH YU3HK KecMacH oynca,

[z sin zdz
Y

HHTETPaNHH XUCOOIaHT.
49, Yuiby

Idzl - 2y !ai;tr
|zi«_~r|2‘”|2 | -r] :

TEHIJIMKHHM HCBOTIaHr.
50. Arap|d # R byaca,

ld2 21R
o ]

TEHTCH3THKHHU UCHOTIAHT.

LI

Kyiiuzaru Muconnapiaa wurerpal ocTiaa xVn kuiMariu
(DYHKUHAHUHT WHTErpa/Uiall YM3UFHHUHT OUPOPTa HYKTACH-
Aa 6epunraH HIAPTHH KAHOATIAHTHPYBYH 6Hp K,HF‘IMaTJ]H Tap-
MOFM TYPaaH. Arap YH3HK €nuk 6ynca, ylua HyKra KHTerpan-
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Al YMIHFUHHAT BoULTaHFUY HYKTAcH A0 Kadya KHiHHagH
(MHTErpanHUHT KMAMATH Wy BOMNaHFUY HYKTAHWHI TaHa-
HUWKMra OOFAUK OYNMLIM MYMKHH 3KaHJAUMMHKM €1a TYTHLI
Kepak),

dz \

HH xpcobdnauy.

S

51.y 1zl =1, Imz20; V1 =1 — apum aiinasa.
52.v 1zl =1, Imz20; J1=—1 — sapum aitnana.

53 vlzl =1, Imz<0; JI=—1 — apum aitnana.
S4.ﬂz| =1, JI=1 — ajinana.
55. v 1zl =1, V=1=1i— ainana.

dz
56. | - uu xucobnaaur, 6y epaa
_{ ¥ p

vid =1, Imz=0; Y7=1.

57. I‘{/Edz HU xucobnanr, Oy epaay: z, = — 2 HyKTanaH 7,

¥
= 2 HykTara Kapab itynanran { z|} = 2, Im z < 0 apum aiina-
na Ba 4] =/ lWapTHH KAHOATNAHTHPYBYH BUP KMHMATIH Tap-

MOK, OJIMHTaH,
§ Ln z dz nu xucobaaHr.

Y
58.yld =1 Ln1=0.
59.y!4d =1;Lni=%.

60.v!d =R LnR=In R
6l.v |3 =R LnR=1In R+ 2ni.
62. n—GyTyH cou Ba Ln 1 = 0 6ynca,

§z”Ln z dz

e

. HHTErpanHH xUcobnaHr.
63. n — 6yTyH cod Ba Ln (—!) = ni 6Vnca,

§z"Ln zdz

[¢f=4
WHTETpaIHH XUCOOIAHT.
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64. Kyn xuiMaTiv a° GyHKUMACHHRHT Xap KaHaal Tap-
MOFH OJIMHTAaHIA XaM
$atdz=0
|21
TEHIIHKHHHT YPHHAH 6YIMIIKHHK UCcOOTIaHT.
65. 0. — MxTHEPKH KoMIuiekc coR Ba 1° = | 6¥nca,

§2°dz
|-
HHTErpaIHH XHCOOMaHT. R

'.
* k K

e B pra s

66. Arap f(2) d)yHKupm z=a HquraHuHr anop a'rpodmna

vINyKcu3 6yica, y xonna . v et BY
lim § f(Z) %2 _ Inif (a)

r—0 l’- "l-

TEHIJIHKHHHT ¥pUHAX OYNHLLIKMHHE HCOOTNAHT.

67. Aitraitiuk, f(z) QPYHKLHA KEHFaHTHPWITAH KOMILIEKC
Tekuciuk C na ya1yKcH3 6yncuH. Arap y, uusnk a (a € ()
HyKTajaH a + | HyKrara Kapab AyHairaH TYFpH 4M3HK KecMa-
cH 0Vnca, y xonga

lim [ f(z) dz= f (=)
Ya

TEHIJIHKHUHT YPHHAM OV1HIIMEA HeOoTaasr. :
68. Qapas xunainnk, f (z) byuxkuma {Imz =20} wKopu
SPUM TEKHCIHKAA YINyKCH3 OVnno,

|F ()< M-14"
TEHICHATHK GAKAPWICHH. Arap Y, YM3MK g, = RHyKrataH z = — R

HyKTara Kapa6 iyHatran {z| = R, Imz> 0} ApHM aiiana 6yca,
yby

ot

[f(D) e"dz‘ < nMR™

YR

TEHTCHATUKHH HCOOTAAHT.
Kypcarma. sing > %(p(O <@< 121) TEHTCH3NMKIAH (oii-

AATAHHHT.
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69. Aftraiinuk, f (2) dyHkums
—afargz15a (0 <a<n)

Bypyakaa yanykcus 6y1n6, larg 4 < o nap yuyn z-se0 na 77 (2)
— A 6yacHH. Arap Y, uu3uK z, = Re'™ nykranaH 7, =Re" hyk-
Tara Kapab iiyHanran

lzl = R lag zls &
¢h 6ynca, y xonza ywby

lim [/(z) dz = 2ioA
Ta

TEHFMKHUHT Yprran Gimwunn ncGornanr. |
Kyiunarn racainxnapnn ncbornanr, '
70, Papaz Kurailank, f(2) dynxumn

. (x2x,0s y<A)
- apmwm A¥nakaa yanyxcus 6§au6, ymby
lim f(x+iy)=A

MMHT ¥ 13 Gornnk, 6¥nMaran xonna Ba y Varapyeunra ancBaran

mmpannummynﬁymuu Arapp — nacTaan 10KopHTa Kapah

iynanran OSy<h pepvxan TVFpR YMIMK kecmack Gyinca, y xonna
lim [fx)ydz=iA-h

X

Oynanu.
71. Aitaitnuk, f{2) dynkuma 0 < |z — al <,

0<arg (z—a) s« 0<uas 2n)
cekropaa yanykcHs 6ynub,

llm[ t-a)f(z)]=4

Ia

AMMHT MABXYA OY/ICHH. Arap y {H3NK 1y CeKTOpKa €TraH Ba
HyHATMILM MycBaT 6ynran {| 7 — @ = r} aitnaua éin 6¥nca, y
xonaa
l'l_l:lg jf(r) dz = iAo
Y, :
6ynanu.
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72. ®apas KWaalauK, f(z) GyHKURA
ld>R,0<arg z< (0 < o < 2m)
€OXa1a y3ayKcH3 OVnub,
lim zf(z)=A

0

ANMKT MaBXKyA OVACHH. Arap Iy, YM3KK wy coxana €TraH Ba
uyuamuun KOOpAHMHaTa Golnra HicoaTaH MycGar 6ynran {| z|
= R} aitnana €M 6ynca, y xonna

11m jf() = iAot

6ynann,

2- §. Komin Teopemacn

Komnnekc V3rapyBumny GyHKUUIAAD HA3apUACHIA dyH-
AAMeHTan Teopemanapian OMpu KOWMHUHT KHTerpan Teope-
MACHIMD.

2-TtecopeMa. (Kowunune unmezpas meopemacu). Dapaz
kuaaiaux, f (7) gynxuusacu komntexe mexucaux C dazu bup
borramau D coxac)a 2020M0pg Gy ACuH. Y xoada D za mezuwau
Oyazan uxmuépuii myrputanysuu €nux 3zpu wuzuK vy Oyduda
OMUNZAH URMEZPAA HoA2a meN: Gyiaou:

§ 7(2)dz=0
Y

HOxopnaa 613 KYpAMKKYU (2 — mucom)
(@=L

$yHKUMACHAaH V. | 2 — al =p ajinaHa 6¥iirya OIMHIraH UHTEr-

pan 2xi ta TeHr. by muconaa f(z) ¢yrkumsaca C\{a} aa rono-

smopd 6¥nubd, Oy coxa Oup BoFramMiIM 3Mac,

LyHunr yuyn xam ¢ £(2) dz = 0 6¥aann.
}/

2-Teopema TybaHparuua xam €3MIMLLH
MYMKHH.

2'-reopeMa. DPapas kusaiinux, D
C Oup GoFramau, wezapacu myrpuranyedu
énux MuzuKOaH MAaWKul MOnzan coxda
6yacun. Azap f (z) Ppynxuuacn D coxamunz

132-un3ama
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énurs D wuunz Gupop ampoguda zozomoped 6yaca (132-uus3-
Ma), y xoa0a

[f(@dz=0

al

byaadu, "
By Teopemann £(z) dynkunsa daxar D aa roromopd 6aran

X0 YUyH XaM HcOOTAAL MYMKHH.
3-teopema. Dc COnp GoFnamiM, YerapacH TYrpHna-

HYBYH coxa DYub, f (7)) dynxyuacu D da zoaomoph, D da

yiaykcuz Gyacun. Y xonr0a
§f(@dz=0
A

oyaadu.

4-teopemMa. (Kyn GornaMnun coxa yuyH), Papas xuiaii-
auk, D c C wezapacu I, vy, ... , v, myrpuaanyeuu susuxrapoan
mawikia monzan kyn Gofzamau coxa Oyacun (133-wusma}. Azap

F (D D da zosomopd, D da yzaykcus 6jaca, y xoa0a
[ f(@)dz= ff(z)dz =0
an

Foyroaoy;

(11)

meHzAUK Ypunaudup. _
(1) TeHIMIHKHY KyHHIarH4a Xam €311l MyMKHH

if(z)dz:k);: ijf(z)dz 12)

Hatuxa. ®apas kunaiumk; D (D = ) oup Gornaman
coxa 6.6, v,, v, waskknapinar xap 6apn (v,cD, v,cD) 6omn
7, Ba OXHPH Z HyKXTazna 6yiran wusnksap 6yacuu (1§4—qu3M3).
Arap f(2) € 0 (D) 6¥nca, y Xonna

133-4yuama. i ’ - i34-anima,
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[f()dz=[[f(2) dz (13)
Y1 Y2
6¥aann.

(13) TEHIIMK, KApanaéTran HHTErPANHUHT Z, Ba I HYKTa-
Japurariia Ooraunk Oynub, uHTerpannaw iyaura OOFIHK
6ynmacauruun OMsanupanu. Llyuu swTHbopra oamd, (13)
HHTErpalHH

If(Z) dz (14)

l0

Kabu Genruaaln xam MyMKHH,

Arap (14) vHTerpanaa gz, HYKTaHM TalWHNab, ¢ HU 3ca
yarapysud cudhatuia Kapanca, (14) unrerpan z yarapypuu-
HHHT pyHKUMsIcH BYnanu:

I
Fl)= Jf(z) dz.

L

5-teopema. Aeap f(z) dyuxuyusn bup borraman D=C co-
xada zoaomopd 6y.aca, y xoada F (z) Pyuscyun xam D coxada
20 0Mopeh Byaub,

F(=f2) (ze D)

Gyaadu.

By reopemanaH KYpHHAANKH.OMP GOFAAMAN COXana roio-
mopd QYHKIEHA £ (2) HUHT GolnaHFHY QYHKUMACH MAaBXYA-
AMP.

6-teopema. Arap © (2) dynkuna D (D < C) coxana
[ (2) nanr Gonunansuy GynkuHscn 6¥aca, y xonna

[f(Ddz=®@-0(n)=0 (D] (15)
& Q
gopmyaa (Horomon — Jleidbuny dopmysscn) ypunsu Oyzadu,
Oynda z, ea z nyxmaaap D coxaze mezuwan uxmuépus nyxma-
aAap.
7-Mucon. Ymby
:2
§ -2 dz
¥ .
HHTerpainn Xucobmanr, 6ynna y= {ze C: 14 =1}
Arap D (D < C) coxa aeb KyAnsarn
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_ . k)
D_{zeC. |z|<-2~}
COXa OJIMHCA, yHAa OMpHHUKMaaH

fl) =2

-2

~ dyHkuas ronomopd 6¥nany, MKKMHYKMAAH KapanaéTraH énuk
YUIUK Y LY coxara TerMuuiu oyaanu; yob, 2ie D.
YHna 2-reopeMara Kypa

2
§f(z)de= ;é_‘ﬁdz=0
Y Y

Oynanm.
8-Mucon. Arap f(2) dyuxumsa yudy

. D={zeC: r<lz—d <R
coxaia (xankama) roromopd 6¥nca, y xonna
$/(@dz (r<p<R)
le=al=p

WHTErPATHUHI KMHMaTH p ra OOFMHUK IMACTUTHHH KYPCATUHT.
Hxtueépuir p,, p, connapuu (r < p < R, r< p, < R)
onanauk. Yaap yuyH p, < p, 6¥acnu a6, yuby

v,={te Clz—d=ply,={ze Clz—d=p)}

ENUK YHIMKIAPHK KAPANTHK.
PaBlianku,

G={ze C p,<lz—d <p}
COXa Y4YH _
Gcc {Ze C:r<|z-d< R}
6ynamu. YHia 4-teopemanaH
§f(2) dz=§f(2)dz
¥: Hl
6ynuwK Kenub uukanu. lemMak,
$§ flydi= §f()dz
|=-al=p, |z-a=p4 -

9-Mucon. Yuby

1+¢

|2 dz
i

HHTETPpaHU XUCODNaHT.
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PaBwankH, f (2) = z, GyHKUNA OYTYH KOMIUIEKC TEKMC-
nuk C na ronomopd. bunobapun, Gepuirad unrerpan z, = 1,
z, = 1 + [ HyKTanapau oup-

A nalrrmpyBun dynra GoFauk,
oyamaitau. ynaan dosiga-

1+t AAHNG MHTEPANALE YHIHFU

¥ Y cudaTuina
o 1 Yy={z=xtiyeC x=1,
D<sy< 1}

TYFPH 4YHM3HK KECMACHHH
onamus {135-unama).
135-un3ma By y uu3ukaa

z=1+1iy, dz=1idy
6ynuiuMaans doinanaHMb TonaMna:
|+i 1
jzzdz = [zzdz = j(l + iy)zi dy =
| y G

|
=IJ(1+2 Iy_yz)dy=;(y+r}’2a%] =_1+%’

It iy
10-mucos. Yiudy
In g
J55 de
¥

MHTErpanHu xucobnanr, 6ynaa y orpu 4nsuk 6oum z, = | Ba
OXWpHM 2, = + i HyKranapaa Gyarad y* = | — x napabonaHuHr
EHU.
Kyitnoarn
D= C\ (—=0]
Hup BoFtaMAM coxanu kKapaitnik. Kapasa€rra y 3rpH 4M3HK,
iy coxara Terniiinm 6ynaaum: yc D.

HxxkuHun tomonaaH, D coxaza @ (2)= %lnzz DyHKHMA
yayH

o ()=} =3

oynranauru cababau, ¢ () pyHkuma f(7) = lnTz HMHT o~

AaHFMY pyHKuMacy Synaau. HeotoH — Jleiibnrun dopmya-
cuaaH GoiinanaHud TonaMuns;
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%[ln (+1) lnl]-—

%lnz(-r i) = %[ln|1 + i+ arg (+ .v')]2 = %iz(%)l =-z.

l1-Mucon. Yoy

——

d
‘f (z=0)

MHTETPATHHUHT KWiiMaTH Z, = | Ba g, = 2 HyKTanapHh Gup-
JAMITHPYBYH Hynra Gornuk DVaagumu (Va1 xoopanHata 60-

wMaan yrMaiau ae6 gapas Kuinnau)?
Paburankm,
=1

dyukuus D = C\{0} coxana ronomopd. Afinu naitaa 6y 6up
Bornamin coxa aMac. Jdemak, KoilWHMHT HHTErpan reopema-

cujtan doligananud GyaMainn.

7, = 1 B2 7, = 2 HYKranapHy OMpAaiUTHPYBUN MKKUTA Y,

Xamaa 'y, YM3HKJIapHUA

Y, ={z=x+iye C 1sx<2, y=0}
Y, = {ze C id =1

ned ojlamMus (136-qnama).

136-umzma

¥, YM3HKIA I = X, d7 = dx 6§1nb,

OYnanu.
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|z| =1 altnanana
z=¢€* (0<os2n), dz= ievdp

3

= (&= § Ly]d

Y2 l4=1 !

= f-'e—:f-"t+ln2=2ni+ln2
o e

6Ynmo,

~1~
I&

-y b
“'N
.NIN

Oynamn. Hemak, OcpuAraH MHTErpan HHTerpauial AYnaMra
GOFNHK, 3KaH.
12-Mmucon. Yiuby

4o
_4d
[e"dz=Vr (TTyaccoH MHTErpamK)
TEHINMUKAIH GoirnataHui,
I= Te"‘zcos 2bx dx (b > 0)
0

HHTErpaiHMU XHCOBJIaHT.
Komrureke texucauk Cna
D=lz=x+iye C ld<r, 0sy< b

TYFPH TYpTOypuakHu oNM0, YHUHT yerapackHu Y aciaHK (137-
YH3IMA).

:
|
] o
by
i - 1
1 ‘ - ‘
]
_____ -R 0, R_
\ .
)
137-mama
Kyitnaarn flp=e?

(YHKUMSHE KapaiiMua, By dyrkuus Duu §3 uyura onran
coxana rojiomopd 6¥naan. Yuaa 2-reopeMara Kypa
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2
AR 16)

oynanu.
IHAU Z = x t+ iy 3KaHHHH FIbTHOOPra OMHG TOMAMMS:

2 Y
fedz=§e M d(x +iy) =
4 ¥

= fe ™I Vg 1 iy, (17)
Y

" yuM3uKaa x € [—r, ], y € |0, b] OVarannury cababau

1, L A T N
fet e d(x +iyy = [ dx +if e gy +
0

.Y -r
S I & 2 ro_2
+J’e (x b)r!xbdx+fj'e{r y )Hzrydy: J'exdx_
-r ] —r
RN Al A oy i (18)
-e" [e dx+ie” [e” (e - ™) dy
bl 0
G6ynanu.
2
PaBwanku, r >+ ga e” — 0,
LIS W A -
e [e (e 2’—e‘”’)a’y——»O. : (19)

]

(16), (17) Ba (19) mynocabaTnapHu 3wTHGopra oaud, (18)
TEHINIUKAA r —» t+ oo 12 JIWMHWTTA YTCAK, YHIA

XamMaa

Foc 2 oo 7 . o 2
[ e Pdx = [ e % cos(2xb) dx ~ [ e sin(2xb)dx
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OyIraHnuruaad

T e~ cos (2xb) dx - iT e 'sin (2xb) dx = -i:_"

Oymvin Kenu® unkaan. By TEHITHKHHHT XaAXMKHH KHCMAA-
PHHM TEHIAAUTHPUO

T e cos (xb) dx = %’

AbHH
+oo
[ e cos Qub) dx = dx e
0

OYAMIIMHA TONAMUS,

MHCOJd BA MACAJNAJIAP

Kyiinaarn uurerpannapun Heloton — JleitGumn gopMy-
JacuaaH doiigananMacaaH XHCOBIanr.

73. ¢ '(_i:_)g dz 78. j'z cos Zdz
Je-i=1 @ 0
, i
74, § LIk 79. jzsin zdz
ld=4 1
L+ i 7.2 '
75. [zdz 80. [zetdz .
i-1-i . —-i :
+1
76. [Qz+1)dz  © 81, [sinzdz
|+ 0
2i 3 P n2
77. [(Z -2 etd; 82. [ zeldz.
1+i 0

83. $(z-a)'dz( n — GyryH coH), GyHna Y UMINK 2 = a
t
HYKT4HH ¥3 HYUAA CAKAOBYHM MXTHEPHH COXAHH YerapanoBym
énuk TyFpuwiaHyeuM JKopaaH YH3HFH.
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Kyiinnaru byHKuMsnapuuHr Gownanry GyHKuHsIapH-
HH TONHHT.

84. ¢=. 89. ¢~ cos bz,

85. ch az. 90. 7 ex

86. sh az. 91. Zch az.

87. cos az.

88. sinaz. 92. zcosaz.

Kyitnaarn HHTErpaLiapHu XMcobnasr,

93. jizz—; YUM3MK Z, = — [ HYKTalaH , = | HyKrara Kapa6
¥

AyHadrad »* = x + | napaboAaHUHT EAN.
94, J'd—zz; Y UM3MK Z,= - | HyKTalaH z, = i HyKTara Kapa6
7
iiynanran {4 = 1, Re z > 0} afinaHa €itn,

r/d+i

95. | sinzdz

n/2

i+

96. | ze ‘dz.
]

97, j]n(z +1) dz, 6ynnay uM3uK g, = — 1 — | HYKTazaH g,
¥
= — | +i nyxrara Kapad #yHanraH Ba (—e, — 1] HYpHH Kec-
MalIMTaH MXTHEPHHI TVFPHIAHYBUYMN 3TPH MHM3UK,
Kyiiugars ¢pyHxunsnap Gepuirai coxanapia SoLUTaHFUY
GYHKLUHATA 3ra SMACIUIHHHE KYPCATHHT.

98. /(2)=1; D={0<|zl<e).
99, f=1-Lii p=qo<lzl <1y
100, f(z)=%; D={1<lzl <=},
101. f(z)_. ={0<|zl <1}.

)
102. Arap uHTerpautawr #yau 7 HyKraiapnad ytmaca, y
X004 yuoy
dz

+Z

% +kn (k — OyTyH coH)

) S
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TEHTMMKHHHE YPUHIW OYIHIWKHU UCOOTRANT.

103. {z= i} coxanma j]1 g%l' HHTETPATHHHT KHIIMaTH ATCLg 7
o +

QYHKUHAHMHT KHAMaTRap TyiiaMu 6Miad yCTMa-ycT TYLH-

WHHH, TLHH
jh=Artgz

o+

TCHITRXKHHNT YPUHAM G¥nMiuunun neboTnanr.
4. fﬂ—"-zi’l dz warerpanmn xucobnanr. By epaa (Ln 2),
1

opxam xim xpiisatan Ln 2 dynxunsnunr Lol = 2xi wapr-
NI KAHORTARNTHPYIMN Eup KniiMatan Tapmorn Genrnanran
»a nurerpan C\(— o, 0] coxana érymun un3nk 6¥inab onnn-
ran. |

Kyinaarn Tacankaapis nebotnawr.
105. Arap £(2) dynxuna U={z—d <Innoupanarono
mopd 69nub, v ze U yuyn | £(zX< M renrcnanux Gaxapnn-

ca, y xonna vy z,, z;€ U myxranap yaym

Tf(z)dZISM-[zz-Z.l
n

6¥nanu.
106. Arap f(z) dyrkumns U= {{ z— a < R} noupana rono-
Mopd 6¥nub, v ze U yuyH Re f(z) > M > 0 Tenrcuanuk Ga-

Xapuica, y Xonaa v z,, 7, € U nykranap yuyH
2
[f@)dg2 M|y -2
k4

Oyanm.

107. 106-muconzary racauk Ref(2) 2 M (ze U) waptHn -
Re {e¥f{2)} 2 M wapt 6mnaH YarapTupuaraHaa XxamM ¥3 Kyu-
HH cakiaaiian (By wapTaard ¢ XakKHKHi COH Z HYKTaHHHT TaH-
Mauinra GOFNMMK 3MAC).
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108. Arap f(2) Ba g(z) dynkuuanap 5up GOFTaMIM Yera-
pananrad D c C coxana ronomopd 6¥1cy, y Xonna y a, be D

HYKTANAp Y4YH yudy
A h b
Jf(z) dg(2)=f(2)e (z)l— If(z) g'(2) dz

6ynaknab wHTerpannaiun dhopMynacu YpuHaK 6Vnanu.

109. Aitraiinuk, f(z) yHKums { r<?z| < R} xankaza rono-
mopg 6yaub, v yusuk {| 2 < r} noupanu
¥3 Munaa cakaoBum Ba {{ 4 < R} nowpa-
HHHI HYKMOA ETYBYH COXAHH YErapanos-
g MychaT HYHATHLAK cofda, OYaakau
— CHAAMK BVIraH 4M3ny Gym:pm (]38-
4n3Ma). Yxomla : ; '

vy f”' .K

10 de Spi o 1
Y

MHTETPATHHHT KHIAMATH LIYHAAM Y UM 31 K,
HUHr TAHIAHKALIMTA OOFAMK OYnMaiait. 138-ynama

110. ®apas kunaiank, f(7) OyHk-
UMs ENHMK, OVIAKIM — CHIUTHK Y, Ba Y, YUIHKIAPHHHT OPacH-
Aa xoinawirad Wxkd BoriaMnu yerapanaHra Dc C coxana

ronomopg 0¥1N0, YHUHT ENMFU Dma Y3AYKCHU3 OYACHH. f(2)
dbyHxuuna D coxana 6olunanruy gyHkuuara 3ra 6¥IMILIN yayH

ff(z)dz=0

Y

TEHrAMKHUHT BaXapHIWLIY 3apyp Ba €TApAUIMP.

111, Aurainuk, f(2) dyHkuus n ta €nuk, OVnaku —
CHUHK Y, Y, - , ¥, YM3HKTAp GuaaH 4YerapanauraH n 6or-
namau D coxana ronomopd 6yacun. Y xonnaf(z) dysxumus D
coxaxa OoutaHFuy pyHKUMsAra Ira GYAMILN ydyH

§/(dz=0 (k=12,..,(n-1)
\
WAPTAAPHUHT GaXKapHIHILY 3apyp Ba eTapauamp. (by epaay,
KOHTYp OMnaH yerapajaHrad coxa Gap4a y, (k= l,n—1) 4H-
3UKJApPHU ¥3 MuKaa cakaainan aed dapas KMIHHATH.
112. f(z) dyuxkuma {— a <Imz< ¢} #ynakaa roromopd
6ynuo,
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zow(—a<im z<a)pm f()->0
6yncul. Arap

| f(x) dx

HHTErpan AIKHHIALCA, ¥ XoNda v o e (— a4, a) yiyH
ia+eo
| () dz

i~

HHTErpast xam SKMHAalysu M 6FAMG, yHMHT KMAMATH o 2
6orAnk 6ymaiiau.
K¥pcarma. Koln TeopeMacHBH

{— R <Rez<R, 0<|llmd<ld}

TYpTOypuaKknapHUHT 6Mpura kywiab, keiHH R+, Rt
A3 TNMHTTA YTHHT.

113. Mapa3 kunainuk, f(z) dynkuns {0 < y< A} #ynakaa
roaoMopd 6¥aub,

lim fix+iy)=0

X—tkre

6yncun. Arap | f{x) dx masxya 6y.1ca, y Xoda

>
[ flx +in) dx

MHTErpal XaM MaBxya O¥ynu6, ukkana MHTETPATHHHT '_mn-
Matnapy tenr 6¥nanm.
114, Aitrraiaux, f(2) yHkums

{O0<arg zsa} (0<oag2nm)
Oypuakaa roaomopd 6¥nus,
lim zf(2)=0
O¥icHH. Arap
[ fx) dx
1]

MaBxyn Oynca, y xoiaa
Y={Z=re*, (gr<c)
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Hyp BVHHYA OMHTraH

| f(z) dz
Y

HUBTErpan XaM masxya OViMD, MKxana MHTErpanHUHT KHIi-
MaTiapH TeHT Oynain.

Kypcarma. 113 — 114-muconnapun eumuina 70 — 72-
MHCOJUIAPHUHT HATMXATApHIaH HOHALIAHMHT,

3-§. KommunaHr uHTerpan dopmyaacu

Komnaexe tekneauk € na yera-
pacu TYFPUMIAHYBYH YM3UK OVJIraH, // +0
yerapananran D coxanHu (Dc C) //

Kapaiank. Kysaryeun 6y coxa uera-
pacu df) OVitnad xapakar KMiarakaa
COXgt XAP [LOMM uail TOMOHAA KOACHH
{139-umima),

T7-teopema. Adeap f(z) hyux-
uua D coxada 2oaomopgp 6yaub, D oa

ed K 1 o10a
aca yaaykeus byaca, y x 139-13ma

{f(z),arap z € D 6ynca,

S8 e = <
057 4 o.arap ; € D bynca

i (20)
?
menzaux ypunau Gysaou.

Onaraa (20) dopmyna KownHuHr wHTerpan dop-
Myaacu achuianu. by opmyna f(z) HUHr z € D wykragaru
KMEMATHHIN Yerapagary KHitMarnap 6unad Gornaiiauran dop-
MyAaaup.

13-mucon. Yuby

sin Z d
Z+i
Y

WHTErpaltHu Xucobnaur, 6ynaa y = {ze C: 1z +i| = 3} aiina-
HagaH nbopar.
PaBuiaHku,

D={ze Clz+il <3}
coxa xamna f(z7) = sin z GyHKUHUA y4yH 7-TeopeMa LLAPTIapH
baxapuaaanu. (20) ¢opmynara xypa
14—9352 209



Fitd]

2ni f(a) = JD 4z 6ynu6, Gynnan

SNz gz = 2mi sin{—i) =
pa dz = 2mi sin{-{)

|z+.-|:3

=2m’-—21? (e —e')=2n shl

i
-t
i
1

TEHIAHKKa 3ra 6y1aMu3. ' ;
l14-mucon. Yuiby
y 7249 o

MHTETPATHK XUCOBAHT, OyHAa Y arpH un3uK C TEKMCIHMK-
HUHT +3/ HYKTATApKWIaH YTMAlAnrad HXTHEPHIT EnMWK yn3HK,.
Mapa3 KMIAWIMK, Y €MUK YKU3HMK GMIAH verapanraHraH
Tyram D GYncuy.
a) £3/ nykranap D coxara TernuLH BVAMacCHA: +3ie D. by

xonga

= 1 cae s i - . o
¢ (2) E G ey i
. ™
oy¥nmb, 2-teopemMara kypa , o " . ;
fp()dz=9%5 =0
5+ .
¥ ¥

Gynanu. - Co L A
6) +3ie D, — 3ie D 6yncun. by xonna, aBBANG ‘nH'neriJaJl
ocTuaark GyHKUUSAHA ' =

S j'=
249 (@30 (-3 7 =¥
KYpUHMIIKMAA €3M6 onaMu3. YHIa
_ 1 ~ 1
f(z)—'z+3l', a—3|'

J4p y4yH 7-TeopeMaHWHT WApPTH HaxapuiraHmurd cababam
(20) dopmynara acocah

dz Sy i r
m = § -3 dz = 2mif 3i) = 3J+3! =3
Y
O¥nanu. _ ' l
B) —3ie D, 3ie D o6yncun. byuaa, woKopuaard 6) xonga-
rvra yxiuail Myaoxasa loputiil 6M1aH TONaMHK3:
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-3i —1 =~k
§Z+3l dz = 2mi - 3!! -4 kY

fz

r) 3ie D, — 3ie D 6yncun. By xonna, aseano MHTerpan
OCTHAArH PYHKUMAHH COANA KACP/IAPra aXpaTaMH3:

L _ 1 _ {1 I
2,9 T (43D (z-30 T % \z=3 T~ +i)-

*

Y xonna
dz_ _ dz dz
§g¢9"¢#[fm‘ m] 2 (1-1)=0
7 N .

6ynnumrm TONAMMKI,
- IS-mncon. YuGy

s o

z+4

HHTEIPNHK XHCODITaNT, 6yuna y={z=x+ iye Cet+ P+
+ 6y = 0} énnk ynanKaan nbopar.
Papuiankn

X+ +6y=0= X+ +2-3y+49—-9=0 =
22+ (+3)=3=z+31 =13.

Jdemak, y={ze C:1z+ 34 =3). By ajtnana Gunan yerapa-
NaHran coxadu D aednuk:

D={ze C:lz+34 <3}.
Ywby f(2)= flf'-z-z—, dyHKUMS YiyH GepuaraH MHTErpan Ky-

Huaarnya

z)

smz
J+d dz = f
¥ Y

dz

-

E3unanu. f(z) e c(f)) OYmuMHK sTOopra onnd, KownHuar

HHTerpan opMynacuiad doigananmd TonaMmus:

§f &) g = 21u'f(~2i) =

= 2ni 3'—“2~‘_(~i’l =2 sin (2ri) = ish 2.
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Jemak,

sin Z _a.
$z3+4 dz=35ish2,

S
J é & uHTerpanra Kown HH-

(20) dopmynagarn y_m
terpann aednnaau. Kown HHTerpanuaa —obD —
KOHTYp coxa yerapacu 6¥nud, f(§) dyukuus D coxama rono-
mopdaup. DHaH, dapas KHaakAnK, C TeKMCAKKIA UXTUEPUIA
TyrpynanyByn Kontyp I Ba [ 12 anukianrad Ba yutyKCcu3
dyrkuug fF(E) Gepunran 6¥acuH. ¥ xonaa yuidy

-y — | f(*—)
F(«.)—Z—'I
HHTEIpaJira Kowwu THNHAArh MHTECrpan ﬂCﬂHﬂaﬂH.

8-teopema. Kown rmmmaarn uarerpan (\I coxana F(z)
dyukunncumu anuxKnad, 0y ¢ynxuus ymby Xoccanapra sra-.

p:
a) F(2) (l)ynxunncn C\T aa rodomopd,
0) lim F(2)=

B) F(2) QyukuusHHHr HCTANMa TapTban xocn.ncu F"(z)
MaBXKya Ba

= 9 ! (é*Z)’HI ’ . R

Harnxa. Donomopd drynxuns ucranaran Taprubiim xXocu-
Jara 3rajaup.

XakHKaraH xam, roromopd pyukousnm Kouwin uwHrterpa-
a1 épaamuia udolanais MyMKRH, Kow MHTErpalTHHUHT He-
TANTaH TApTHOIHM XOCHIACH MABXYAMHMruaaH Gepuiran gyHk-
LMA XaM UCTanraH TapTabiu xocunara 3ra;

ey oo S&) '
@ .;;(é_z dt. QN

2ni )rr*l

16-mucon. Ywoy
etz
Y(z+2f

HHTerpanHu xucoGnanr, GyHaa vy yuM3MK € TeKHCIMKAATH
7 = — 2 HYKTaHW ¥3 MYMra ONaINraH UXTHEPUH CIIMK KOH-
TYp.
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Y KOHTyp GunaH yerapanaHrad coxaiu D 1e6 Gearwnaif-
MH3.
PapwiaHkm, f(z) = & yuyH " (2) = & 6ynann. by dyukums
Ba D coxa yuyH 8-TeopeMaHMHI wapTaapy Gaxapunaai. YHiaa
(21) dopmynanan doiiranaHnd ronaMna;
__,ezdz :M i P =.h_i-1=_1[L
fred=get =2

1M 3
Y(z+)

17-mucon. Yufy
N 4.1 I
ez 2 (2-DH(E-3) dz
WHTErpanHu XMcobAaHr.
z,=0, z,=1 Hykranap {ze C: |d =2}
annana Onaan verapananran {ze C
|4 <2} nowpara Teruuutu 6yan6, z,=3
HYKTa 3Ca uly AoMpara TerulLTH 3Mac.
7, = 0 Baz = | HyKranapuu {ze C ld <2}
llonpara TeruLlLUH Ba ¥3apo KeckuiMainiM-
raH vy, Ba ¥, éNUK 4u3MKIap OunaH f/f)aﬁ-
MH3. tyy,,y unamkAap xamaa {ze C: |4 =
2} ailfaHa unan yerapanaHraH y4 Qor-
namau coxauum D Buian SenrwnaiiMuia £40-umama
(140-ym3ma).
Kapanaérran MHTErpanja HHTEeTpan CCTHAATH
—_l
z (-1 (z-3)
byukuus D coxana roromopd 6¥aanu. 4-teopeManan goiga-
JaHHO TOMaMH3:
1 1
§ — S ——dr = —E—dr+

] F]
ez ¥ (z-1) (23} " (21 (z-3)

+fTZ+l—'—dz=[l+lz.

—_— 2 .
- z-1¥(z~3)
Arap
Y SR & 3 W
1= jl 2{z-1¥z- az
HHTETpAYIEa
flz)= —=2H

(z-11(z-3)
geinand, (20) dopmysasaH ¢olinananuaca -
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L=4 %l dz=2m'/(0)=2m'.%=-%m-
¥y
GynHIIN XeAMD YHKaAnH.

(21) dopmynanan dofnanaHub Tonamma;
2l

I = Z+i = §u=h .h O'Z‘
2 Y{zlz—n’(z-n ;

-2 ( g ) —omi[=8=2243) .
m 2{(z-)) ™ (z2-32° il 0

Hlynnait xnano,

z+1

—_l o2
Ty B =l = 5w

oynaan.
18-mucon. Arap f(z) dyHkuna xomnaeke rexucauk C
1a rojoMopd Ba yerapanaHran 6yaca, y xonna f(z) GpyHxIm-
aHUHT € na yarapMac GYIMIIHHE HeGoTAaKT.
Y6y
f(2) dg
Iir(z-a)(z"b) (d <r, 18 <r, azh)

HHTErpanHu KapaMni. YHu KouwnHuHr uHTerpan dopmyna-
cuaar Qoigananub xucobnaiimMua:
f fld _ | § f(z)dz
(der (z-a)(z-by  a-b
-4 Lz} dz ]z_i_.zm [f@) - f®)]. (22
\dr 7=b a-b

llaprra K¥pa f(2) Yerapananran pynkuus | ()| < M.
YHna

§ f(z)dzi £ (el
BACEDTED Y PR iR

M — M2z
= a8 li ,Idd = {r-lat)( -l

(2) dZ M '
i f (‘Lm)r_‘z b)‘} < Trrlahlr T - 23)
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Pastrankm,
; My _
lim (r—jal}(r-8)) 0.
(22), (23) Ba (24) MyHocabaTnapaaH
L2 [fa)- f o)) =0,

(24)

ABLHH

S(a)=f(b)

6ynun xeand unkaiu. by acaf(z) dyukumnsuunr C ga yarap-
Mac, 9bHH f(Z) = const OYNKILHMHK GWIIHpaa.

115.

116.

117.

118.

119.
120.
121.
122,

123.

124,

MHCOJ BA MACAJAJNAP
Kyiuaarn uHTerpainapHu xucobaaHr.

3
°dz

s 22

dz
-
Jz-2d=2 49

f dz

T P
e (z=1Y (z+1)

dz
gl

e*dz
e 2041

dz
erjer (24D

?Z .
dz.
\-il cu-or %
4%
e’ dz.
Mi;_ 4 (]—3)3
i
chizdz
|d=2 zz +47+3
e‘zdz
|2-2f=3 76z

125.

126,

127.

128,

129.

130.

131.

132.

133.

134.
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L2

e’ dz

el
Je-3f=s =62

edz
et
dz

] .
}Z"-l:] I +1

dz
2 .
ot &

24z
SRR
§ 2ldr

| 7+
leb=3

f 802 gy

PR

COS Z
§ ldz
e 78



€ _dr.

135. ‘_‘|-2(z+”3
€S 2
136. ,=3(z+l)2(z—2)
< gz
137. Mil 2
138, § 5
139. ? _‘;“_5;2 dz.
HAC
Cos T
140. § T de
_sin w7
. fl Ty
cheds
142. ‘:‘_1‘ (Z+I)J(Z*t)
151 fsh(z+l)
) ¥ Z +1
152 sin z-sin(z—1}
job=2 <oz
153, § cosgdz
=t T
154 § shzidz_,
Jz]=1 o
155 wﬂ“_*t__
) |:-1)= |(4."” {(z-3)
7shz
156. ¢ iy 4

dz.

dz.

-

143, &
|z-.]|.=_£_ 4z
. |zi|'e;%fz—z}rz
- lz-2k2 :‘:l—z] dz.
146. _l-1|_:|%‘
1g 2dz
147. Hil Zp;i}.
e |Z|=.:£g%:%).)
o |=I=s?£l+zTﬁ :
10 |€I=4fxg‘;;9_) )
2 2

dz, Yx +y* + 3% actpomaa.

z

157 1z—f|=.g, m

i
ch e d

158, ¢ P

|z-2]=3

COs

159 § ’+] dz_

iI-

\.

L

eldy
160. |z f;q (Z2+47

§ l%d’z.

<
i
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ei:
162. §|E;:Fda
l--1l=3

dz o
163. ¢ —"“”“—(Z_a)n(z_b,, (al < r<lbly n=1,2,.).

_
164, § . I} , OyHna yuM3MK g, = 0 Ba g, = + | HyKra-

JAapuaH yrmammran UXTHEDPHI €MUK KOHTYP.

165. § e dz. v.7, = 0 Ba , = | HyKranapaaH yTMaii-

AMraH €NHK KOHTYP.

166. Arap o (2} = (2—gHz—2)..(2—2) (z*7, i2))
OVIMD. ¥ 4M3MK 6upopm xam z(i=1l,n) HykTagaH yTMaca,
by

az
§ w,(2)
Y

WHTErpaiiHUHT Heva XWI OMp-Oupuaan dapkayn KHAMaTHH
KaBya KMAMILH MYMKHH 3KAHIHTMHH AHWKJAHT,

167. § 5% @>n.

{eatl=a © !
1 {, etdz .
168. 357, 7+ Oy epaay msux Owitan yerapataHraH coxa
7?

{l 4 < a} noupanm ¥3 nunna cakgai.

169. 2m§ ® ar dz; Bynaa v qM3KK OH1aH uyerapasiaHran

COXa g HYKTaHH ¥3 nunaa CaKAalIu.
* * %

170. Arapy14 =2 — aitnana 6yam6,a > 0yuyn Lna=1Ina
wapr Haxapuiaca,

L §? !
—2?tf§z Ln z—ldz
Y

HHTErpaliH{ XHcobnaHr.
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171. Arapy:l z—1| = 1 atinaHa 6y116,a> O yuyn Lna=1Ina
wapt daxapuJica, Ba z= | + i HHTerpa1awWHHHT GoLLAaAHFHY
HykTack Gynca, y xoana

HHTETPaIHK XHUCOOMaHT.

172. Aitraiinuk, f(2) dyHKuMs koopauHata GowmHHKM ¥3
MYHMTa OIYBUM Ba COAAA ENHMK KOHTYP Y DHAaH uerapanaHraH
D < C coxana ronomopd 6¥ncun. Kyn xuitmaran Ln z pynk-
UHMACHHHUHT UXTHEPHIA BUD KHAMAT/IM TADMOFH OJIMHraHaa XaM

#ff’(z) Ln zdz= flz) - f(O)

TEHIMHKHHUHI YpHHAKR 6yanwunu ncbotnanr. by epra z, —
WHTErpaNalIHUHT GOLIAHFUY HYKTACH.

* k &

173. Y6y teopemanu ucbornadr (derapalaHMaraH coxa
yuyH KoltuHuHr wuterpan dopmynacu).

Dapaz kunainuk, [ coxa yerapanaHmaraH coxa 6yau6,
f(2) e o(D) 6¥ncun. Arap

lzirr_lf(z)=r4

6ynca, ynaa 6ynaai xon yayH KolumHuHT HHTerpan dopmy-
Aacu KyWuaarv Kypuuuiura sra 6ynaau:

L‘ J_(Q dz= f(a)_AtaiDa
2ni ’m:-a‘ -Aae D

S(2) DYHKUMAHHMHI 7 — TapTUOAM XOCHJIACH YYYH MHTErpai
dopmyna aca (21) dopmyna KypHHHLIKTA 3ra OVIanH.

Kypcatma. Assan D, = D \{ z| > R} coxa yuyn Kowmu-
HWUHT HHTerpan ¢opMyaacHHN K¥anab, keitmH R HY « ra MH-
THATHPHHT.

174. Attalinuk, Y YM3MK verapanadrad D coxadumr yera-
pacﬁu 6ynmd, f(2) € of O\D) 6yncun. Arap O e Do6ynca, y xonaa
ywby

0, ae D,

2 _al D
y -t .~ aeD

hopMyNaHHHT YPHHNH KAHAHTHHN HCOOTNAHT,
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175. Arap D={ z| < 1) 6¥nu6, f(2) Bag(z) e a(D)~ C(D)
6¥nca, y xonna ywby
{f (@), lal <1,

g(ﬁ), lal > 1
(GOPMYNAHHHT YPUHAM SKAHIMIMHK ucGOTIaHr.
176. Arapo = {| 4 < R} 6¥21u6, f(2) € o(D) n C{ D) 6¥1ca,
I f(z) dx dy

rejz|<R

1 §f(z) ag (z)

2 z—a T az-1

lel=1

HHTErpanHu XHCOBIaHr.
177. AliTaiinuk, yerapacy YEKIH COHaArM énuk, 6ynaxknm-
CHIHK yM3UKAapaaH ubopar Oynran yerapanadran D c C

coxa Gepwiran 6y1ub, f(2)ea(D)n C(D) 6YnCHH.
M= I?%X|f (z)[, Z HYKTasiaH D coxaHMHI yerapacuraya 6ynras
MacodaHu p Ba D coxa derapaCHHWHI TY/IHK Y3YHIHTMHH L
neb GearunakiMus. Y xonna D coxana yuby

. ML
%Sﬂp—,ﬁ (n=12,.)

TEHICH3JIMKHHHT YpHHIH OVIHIIKMHYA HCOOTIAHT. _

178. ®apas kunaiwmk, D= {| 7 < R 6ymb,/ (@ ea(Dy~ C(D)

OVicHH. Arap M = ﬂaﬂf (Z)| 6ysca, y xonaa D coxana
=

f1z)

a'

MR
< " =1, 2, ..
< (R—lll) ] (ﬂ )

TEHICHINUKHUHT YpUHIH OYITHIINHE UeBOTHaHT.




Véob
KATOPJIAP

I-§. Comm karopaap

Bupop
LA A AT A

KOMTUIEKC COHIAp KETMa-KeTaury Gepunran G¥acuH. by ker-
Ma-KeT/IHK XaANapHRaH TY3HATaH yiidy

zl+g+z3+ +zn+

udona xamop neitunanu sa E_‘.Izn kabu GenrniaHamn:

izn =gttt otz H

bysina z, z,,... KOMIUIEKC COHJIAD KAMOPHUNZ xadaapu nei-
aaan. (1) xarop xaniapuiaaH TamKuA TONFaH

HWFHHAKNAP KATOPHUHI KRCMul Furundusapy neiinaagn.
I-Tranpud. Azap (1) xamopuunz Kucmutl durundurapudan
ubopam {S} kemma-kemaux axunsawyeuu 6yaca, (I) xamop
AKUHAGUIYSYU,
lim §, =§

A—eo

aca xkamop durunducu detiunadu. Akc xorda, azap (S} Axumaa-
wyeun 6vamaca, (1) Kamop yaoxtaumyenn deiuaadu.
AlTaitamk,
z=x tiy (xeR, yeR n=1,2,..)
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Gyncun. Ynna
S, = ézk i:(xk +iy )= Exk +12yk
Gynanu.
l-Tteopema. };]zn KAmOopHUNZ AKUNAGUIYEYU OYAUML YUYH

ixn, i Y

=] n=1

Kamopaap AKunAGuyeuy Oyauu 3apyp ea emapiu.
Jemak, maTeMaTHK aRalTH3 Kypcuaa YpraHuaraks Karop-
Jlap Ba ynap XakHIard MablIyMOT Ba TaCOAMKJIAD KOMILIECKC

XaUTH KaTopaap ydyH xaM ypuHau 6¥nanu. KymnanaH, i In

KaTop AKHHIauysan 6yaca,
limz, =0

M—poc

H¥AaAn (KaTOp AKMHMALIMIWHMUAT 3apypuil mapTu).
I-Mucon. Yuiby

i et‘n

n=1

KATOPHK SKMHIAUIYBYHIAMKKE TEKIIHPHHY.
by karop yuyH
z,=e"=cosntisinn=|z =1
6ynuo,
lim |zl =1=0

n—e

6vnanu. Jemak, GepHITaH KATOP Y30KJIalLYBYH (KATOp AKHH-
NAWHILHHHHT 3apyPHil WapTy 6axapHiManaH).
2-Mmucon. Yuby

e
x5

KATOPHH AKMHIAIIYBYWIMKKA TEKIIHPHHT.
By xaTtopHHHT ymymuﬁ XaH yuyH

= en cgsnﬂsmn cosn o jsinm
n ]

Zgl



6ynany. PaBmankmy,

KATOpNAp AKMHAAWIYBYH. YHIa 1-Teopemara xipa 6epvmrau
KaTop XaM AKMHIAIIysdH 6¥namn.
3-mnucon. Yby

KATOPHA SKMHIAIYBYHANKKE TEKUINPHMT.
Bepniran KATOPHHHI YMyMHit XantnHu Xyfinaaruua €3mb

ONaMH3.
T rricﬂ"n -5l

KATODPAAPHHHHT y30K1awyBys 6ynnwmn mavaym. Yuna, 1-reo-
pemara kypa, bepuaran Xatop yloxnawysuh 6¥naan.
4-Mmucon. Yoy

i cos(in)
n=1
KATOPHH AKMHNAWYBYHAHKKA TEKUIMPHHT.
By XaTOpHUHr
_ cos(in) _ cosi{n+l)
%y = _ET’ z’“f - 2n+l
XaZIapHHH OAHG,
Zmry
Z,
HHCBaTHH KapaiiMn3:
Zpst  COSHAY])  gr | cosiln+l)
7, | ™1 Cosin 2 cosin

Arap

cosin=%(e‘"+e”‘), cosi(n+1)= ( 'f"*”+e"+')

1fe
2
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3KAHWHY HbTHBOPra o/cak, yHaa Z;—*‘ YuyH
n

Iy 1 Mg 2 nist

OVIHLIIH Keand YyuKaau. KeHHMHrH TeHIAMKaH

limy fext

o

=1
2e>~l

H

3KAHMHK Tonamu3. Jlemak, Gepuirad katop Y30KAA1UYBYH.
U MMCONBA MACANARAP -5 b
L. AfiTadnuk, 7 =x iy, (xR, yeR n=1,12,..) 6¥ncun.
Yuaa T L s e

o

22,

n=| "

KATODHMHY aGCONIOT AKMHAALIYBUMA 6§'mguﬂ YSYH

" o ca
T Yx,Ba Yy,
=1 .

n=l

KATOPMapUHUHT abcoMIoT SIKMHJIAUIYBYH OYIMIUM 3apyp Ba
£TapIH IKAHAMTHHU UCcOOTIAHT,
2. Kyiiunaru waptaapuuHr OupopTack axapuiaraHia

pIEA
n=|

KATOPHHHT aBCcOMIOT AKHHIALKIIKHI HCOOTIAHT:
Dl z] <Mp" (n>n ). By epaa M<e ga 0<p<1.

2 lim

n—ies

L
z,,‘ p<l

KyiiMpard MUCOMIApAAry iwapTiap GaxapuATaHAa 2, 2.
n=1

KATOPHHHI abCOMIOT AKHHIAIIHIWAHH HCHOTIAHT:
3. |z |<Ma(n>n), 0> 1, Moo,

4. lim[n(l - ’%L’H =a>1
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M1 n), >1, M<oo.
5.||Z,,'< n(lnn)“(n> r)) <o

6. AWTailINK, 2.7, KATOp AKMHIAlYBYU GYnub, Re 7,20,

n=|

Lm 2,2 0 6y1cuH. Y xona X % B2 X, % KATOPAAPHMHT a6-
n=1

n=|

COMIOT SKMHNAIMILMHA KCOOoTAaHT.

7. Gapas KU1k, 3, Z, B4 Y, Zh Karopnap SAKAHTAUIYE-
n=| n=1

uu 6¥nn6, Rez 20 6¥ncuH. Y xonna >zl KATOPHWHI SKMH-
n=|
JARIYBYM IKaAHAWTHHHA UCBOTNAHT.

8. Arap 2. 2, KaTop AKMHAAILYBYM GYNub,
n=|
largzlcso<k, n=1,2 ...,

6ynca, vy xonma 6epunraH KaTOPDHHUHT aOCOMIOT AKMHAALLIW-
W HHH HCOOTHAHT.

9. Arap 2 7, KaTop AKMHRAWYBYY 6yamub, ..

n=1
O<o<argz <n—a, n=1,12, .,

6yaca, y xonna OGepuAraH KATOPHMHI abCOMIOT SKMHIIALUH-
LIHHH UCOOTAAHT.

Karopaapun waptini sKAHAMUKLIN TEKIWHPULIAA Ba DOLI-
Ka K¥N Macanaiapaa Adeib anMallTupriunaad GoiaaiaHrAau.
WHTerpamiapHu xucobnawa 6ynaknab MHTerpainals aManu
KaH4anuK Myxum O6¥aca, Abenb anMaluTHPHLIK HKUFHHARAAP
YYVH WIYHYATHK MYXHUMAHP.

10, Yiuby dopmyna (AGenb aaMalITUP Y LI M JHHU HC-
OOTIaHT:

n n-1
zakbk = ):Sk(b;‘ = b, )= S, b+ S,b,.
k=m k=m

By epna l<m<n, §=a ta+..ta (k21), §=0, a, Ba b, nap
MXTHEDHH KOMIIJIEKC COHJAPp.
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11. Aitraitnnk, 2 0.0, xomnmexc xanan Karop Gepuaran

n=l
6¥nn6, b >0 6¥ncun. By KaTOpPHHHT SIKMHAAYBYK OynMILK

Yi¥YH Zan KaTOPHHHT KHCMI’Iﬁ FIHFHHH.HH&DH qyerapananraH
n=|

Oynnim Ba (b} COHNap KeTMa-KeTIMIHHHHT HONra MOHOTOH
HHTHIKILH  eTapiu  OKaHAMFPMHHM KMcboTtnanr (dupuxie
aj10MaT4).

K¥pcaTtma. Abenp anMallt¥pyuiiaaH hoiaanaHuHr.

12. ®apaz KUIainmK, ;anb,. karop Gepunran 6ymub, b,
Jap XakMKuid comnapmax ubopat O¥ncuH. By KaTop sKMH-
NauiyByd OVAMIUH YUYVH ian KaTtop SIKMHIALYBYH Ba {b }
KETMa-XETJINK MOHOTOH Ba ude€rapanaHraH OVAMUIM eTapiwu

IKIHIUTHHH McOoTNaHT (ADens anomartu).
Kyiinaarm Mucoanapaary wapraap 6axapuarania

KATOPHMHT AKHHIALIYBIH GV1HLLIMHKA McGOTIAHT.
© 13 limJnbr = 0.

14, g\m b, = b,.,| xarop sikusnalIyBuM.
15. §, = ZG;‘ 6¥nca, {%} KeTMa-KeTAHK YerapajiaHraH.
16. AlTaiinuk, gcn aTop Gepunran 6yano,

Gyncun. Arap g<1 6¥nca, KATOPHKHT abCOMOT AKMHAALIYBYU
pa ¢>1 Gynca, YHURF y30KnalyBun 6YIMILKMHH UcOOTRaHT,
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17. ®apa3s kunainuk, 2,¢. xatop Hepuiarau 6ynuob,
=l

n+1

= | 6yacHH. KaTopHUMHT aBcoMoT sKHHNaWysyu 6Ynu-

_1)<-|

TEHICUINMKHUHI DaXapMAHWIK eTapAd 3KaHAHIHHEH UCOOT-
Nanr (Paabe anomaru).
18. ARTaHIHK,

him

e Ly

WH YUYH

lim n [Snet

f—pen

”

Cnrl

=1+4+0 (1)

H

6¥nub, Oy epna g coru n ra HoruK 6¥amail, a<—1 6yncuH. ¥
X014

% ¢
n=|

KATOPHHUHF abCONIOT SKMHIALIMWKUHK HcboTnadr (ayce ano-
MATH).

KyHuioaru KatopjJapHWHI SKHHIAWYBYM IKAHIUTUHHM
kypcatuHr ([upuxie anomatunan doiigaraHusr).

sin_ Ao
n

b1

o

9.

“ (o 2kn, k=0,1,2 ..))

o)
=
ips

C
=3
g
By

=
ME

l__
3 In

Kyinaary karoplapHu fKHHARLYBYHITHKKA TEKLIHPHHT,

m

Ine K
2%

27. Zn(h l) - 24,

n=|

k-
13

\- 1 cosin’ m
3. ,,221 (n+i)3n. 25. 2 Sn '
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26. E nsin in- 36. E n(2+:)"

I

i . S[et]
28, ):% o= iﬁ(ﬁ)z
2l )
wopd 40, 3 0,
I e

n ¥ . PR

0 gk 8.3
Mii{; “g?lr eiﬁ‘

Kyid#aard KATOpJAapHHHL XaKHKKH I MapaMeTp o HHHE KaH-
Nai KMiMarnapuaa sKMHIaluyBYd OVAMILMHY aHKKIAHT,

46, X n “e". 49. Z fa*')mﬂ} {atn)
n=l nel
oo cu IR . = ||n(ﬂ2+l)|“

47. 2’1 en, 50. z i .

.5+ s T 2
n=|
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2-§. OynKuROAAN KATOPAAP

bupop D(DcC) tynnamaa annknanran u (2), u(2). v,
ceon #,(2), ... DYHKUHRIAP KETMA-KETANUIH GepuaraH GYncHH.
By KeTMa-KETAHKAAH Ty3WITaH ywy

u (Drud+ ... tu D+ ..

ndona ¢GpuxEMonas xamop neiinnanm sa Zi“n(z) KaGu Gearu-

NaHaaH:
2“. (2) = 4 (2) + th(+.. +U D+ .. 1)

QOnataa

S, (D=u(2),
S, (D=u,(+ul2),

S(D=u(Dtu(Dt ... tu ()
iUFRHAKAAD (2) BYHKLUHOHAN KATOPHUHT KHCMHI AHFNEON -
napH,
lim §,(2)

o~

HH 3Ca KaTOPHUHI WHFMHAMCH AcHnnanm.
2-tavpud. Aeap (2) pynxyuonar kamopuunz Kucmuii du-
Fundusapudan ubopam

{S,(z)} (ze D), n=1, 2, ...

KemMa-Kemaux aKunaawyeul (yoxaawyauu) 6yaca, (2} gyux-
UUOHA Kamop T, HyKkmada aKuraauyeyu (yoxaauiysyu) detiu-
Aadu.

(2) pyHKumonan KatopHuHY 8apya AKMHAAINWL) HYKTana-

puAaH TawKkun tonran M tynaam (M < D)i u,(2) gynxyuo-
n=|

NaA KaMmOpHuNZ AKuUNAGuI myniamu aeiivnagn. KaTropHMHT
Anrnnancu S(z)=lm S (z)

M TVnnamaa anMiIadrad GyHKUAAIUP.
228
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3-Tavpud. Arap Ve>0 onnuramaa xam wyHnaih ne N
TOTHJICAKH, Yy >R, BA ¥ 26 M yuyH

| S (2—S(2)l <e

TeHrcuauk Baxapnaca, (S (2)} GyHKUMOHAN KETMA-KETANK
M T¥naampa S¢7) ra TekKMc SKHHAALWIAAH AeHUIAIHN,
2-Teopema (BelepuiTpacc anomatn). Azap

3 1,(2) = 1(2) + ty (D). 41, D)+,

n=1

dyurcuuonas xamopnune xap bup xadu M mynisamoa (McC)
fun(z)| a (=1, 2, 3, )

MERSCUIMRKAGPHE KarRoamAaumupca 64

Ya,=a +a+. +a,+...

n=\

conAu Kamop axunaawyewn Gyaca, y xo10a ZIM,,(Z) dynxumno-

nas xamop M myniamda mexuc axunasauiyenu Ojsadu.
5-mucon. Yiudy

i nak
=]
= |3
s
I

Ll

GdYHKLHOHAN KATOPHUHT SKHHAALIKIL TYILAAMHHN TOFTHHT,
By KaTOpHMHT YMYMHIT XaaAMHK KyiHaaruda €3ud onamns:
_ sinzn _ er’nz_e—,r'nz - em(.ury)_e—muu'y) _
uz)= = = =
, (2) nt 2in? 2ir?
o - X o=y _ginx gny -

R 2in?
.. -Arap y#0 6ynca, yHnna

L uol=

2 ,le - le”] = 5Ll —e”
oyaus,
Lmlun(z)l= oo

6vaaau. Jdemak, z=xtiy, y#0 Hykranapaa Gepwiran GyHkK-
UHOHAN KATOP Y3OKIALLIYBYM Gynamn.
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Arap y=0 6¥aca, ynaa
lu, (2)= ‘""“‘

6¥aunb, Gepwarad xarop ywby

¥ sinpx
n:t N
Karopra ainaHaau. Paswanxu, 6y KaTopHMHr X4A1apH YUyH

Mxi< b tenrcnsnmk ypuman G6yam6. X % connu Katop

skuHaatrysun. Befepiutpacc ajomariia kypa oepuiarald QyHk-
IIHOHAA KATOp
{ze C: Jmz=0}

TYIIamaa TEKHC SSKMHIALWYBYHAKD.
6-mHucon. Ywby

<z
L5

QYHKUKOHAN KATOPHUKRI SKHUHIALINUW COXACHHH TOMMHT.
by KATOpHHHT

n n+l
u“, (z)— - ey u,,(2)= ﬁ
XaanapH y4yH
: P
R f-z"
P 1= o 2l -

(e
6ynno, 1z <1 6)"mra1ma

nﬁl(z)
M@ =<

o]

Gynanu. Jemak,
lzl<I

Oyvnranaa GepUiIraH KATOP KKHHAALIYBYY OYnaan.
Arap | z| >1 6yaca,

llm.u (z} = lim|-2—

H—amm

~ -Iim—'——=l#0
B l]"'l

r

e

OVaud, Karop y3oxkrawysum O¥naau.
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| z| =1 6ynranna z=€* neiinnca, ynaa
I

|| e!WI ll empl

|, (2)]=

6ynnob,

(2} = {u e""’l}

KETMA-KETINK y3okaysa 6ynanu. Jlemax, GepiunraH KaTop-
HHHE AKHHAALLALL COXACH

{ze C: 1z <1}

BOupauk aovpanad ubopat Gynanm.
7-Mmucon. Ywly
S 4oy
nzl A Zn

(DYHKUHOHAN KATOPHMHI TEKHC AKHMHIALAAWTAH TYILIAMHUHHA
TOTIHHT.

Paswauk, | z| <1 xamna | z| >1 6yaranga

11m|u,,(z [= llm

z+1‘ +o0

6ynaan. bunobapuH, 0y xonna Gepuirad GyHkUMOHAN KATOP
Yy30KJIallyBuId 6¥naau.
Dumu | z| =1 6yaran xoa1HU Kapaiimus. By xonna

z =eiW
oynuo,

y = ‘.L(e"’“’ + e""’“’x o deosndl o
e

"2 B ”2

oynaau. MawnyMku,

13

2
n

i

KAaToOp SKHHAALLYBYY. BeHiepuiTpace anomarura x?pa GepHn-
raH KATOp TEKHC STKMHIALIYBYU.
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Wlynnali xunuG, Gepunran GyHKUMOHAN KATOPHHUHT
{ze Clzl =1}
alutaHala TeKHC AKKHAAITYBYM OVAHLIMHH TOMAKK,

MUCOA BA MACARRARAP

Kyiingarit dyHKitHoHan KaToprapHuHr Gepuiran Ty nnam-
napaa abcomoT AKMHIAUIMUHHY HCGoTRaHS.

(2n-1)!
52. ): S lz,,izk}

§3. 3 n"7" lzl<], —w<a<o, |
n=l

54. Y L7 |zi<e
n=t M

oo ___"_J_ _ _ .
53. E (m-z)lnzn’ z# -2, 3 4

o 7+ (2+n). _
56' E_ _'_'-"'__n_!'_-', Rez < l.

57. 2 +2)uﬁm’ z#-2, -4, -6, ...

7"a! . i
58. E i 41)(z+3)"{z+2n+l)’ Rez > 2

89. Anraivmk, D tynnamia Iiu"(Z) dymamonan §kop
Oepunral 6Vaub, 7
R (D)= i u,(2)
k=n

KATOPHHHT KOJIUFH 6ynacuu. Y xonaa 6epmniran yHKuHoHAN
KaropHuHr D TyiaMIa TeKMC SKHHAANIMUIN YIYH ymﬁy

lim Sup |R(2)] =0

TEHIMIMKHAHT 6aXapuiHIIH 33pyp Ba €TApAH IKAHAHUTHHH '
ncbornanr. - .

232



KyHnaaru ¢hyHKUHOHAN KaTOpRapHUHT GepUIraH Tyri1am-
Jlapjia TEKHC AKHHIALIHIIHHU xf/pcamﬂr:

60. i. n'—,z""; D={ 7| 21}

61. iJ_ . Delisp <ty
62.34n I  De(Re25o0)
63. 3.7 - D={Rez25>1}.

64. i(—lfn"; D={Rez>5>0}.

65. Y 27"cos nzg D={ Imz<8<In2}
n=1 ’

66. 2. - | D={l 2| sR<=}

. 67-;,_,2;; . D={l 2l sR<eo}.
68. Z(z v D={Rez<0}.
69. z"ﬁ D={Rez < 8<—1}.

70. }:,I(Z" - 2"") pynxumonan xkaropuunr D={ zl <1} no-
Hpana HOTEKHC AKHHAALWKILIHHK HCOOTIAHE.
71. Y e karopHuur v £>0 yuyx {Rez 21+e} sipum Te-

n=|

KMCAMKAA aBconioT Ba TeKMC akuHnawMiiMHH pa {Rez>1}
AIPHM TEKHC/IMKIA HOTEKHMC SKMHAAWKIUMHH HeboTnaHr.

Arap lim qfla,,l =1 6yaca, y xonaa KyitHaaru TaCIMkJapHH

“cOoTNaHTr.
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72. 2,4,2" kavop {i z| <p<1} T¥nnamna Texuc sKuHNama-

LElH]

AN

Y a,e™ xarop {Rez>8>0} Tynaampa TeKHC SAKHH-

n=0

NallanM.

oo

74. Z;’—;cosnz Katop {lJmz| s8<In2} T¥nnamaa Texkuc

=1
AKHHNALIAIN.
- aR" .
75. 2;17 Karop {Jz |<p <min(l, 1)} T¥nnamaa Texuc
n=ll

AKHHIALLIAAH.
76. Y a,e h karop {Rez26>0} T¥mnamaa Tekuc AKHHNALLA-
=0

AN,
77. Kyiinparu TacainkHH ucboTnaur: ymoy

5 e
=0

$yHKUMOHan Katop {Rez<0} spuM TEKHCAHKIA HOTEKHC AKHH-
nawaan; v e>0 conun yuyd {Rezzl+e} apum texkncankioa te-
KMC AkHHAawaau, {Rez>1} apuM TekMCaMKaa 3ca HOTEKHC
AKHHNAaLLanu.

Kyitunarn dpyHKUHOHaN KATOPAapHHUHT AKHHAAILHLLI COXa-
CHHH TOINMHT:

78, Z[ - ) 32.2,(53:

19, n%(z +") ' 83.'?;):22

80. i[@] E 84. il:zl ;
81. g‘-’:m' - 8 i:’ 4+z)(4+il) (442"



Kyéinaary dyHkuMoHan KaropJaapHHHE TEKUC SAKMHIAIA-
JUrad TYIUIAMAAPUHH TOTHHT,

86. e 87, Ye . 8. ¥ Hon,
n=1

Lt n=l

3-§. Hapaxanu Karoparap

I°. Japaxalu KaTOPAAPHUHT MKWUHIAWHII
PANHYCH XaMIa AKMHNAUWMKIL JOHUPACH,

PYHKUHOHA KZT0Piap OpacHAa YIAPHHHT XYCYCHIl XONH
Gyaran

Yo" =0+l 40,3+, (3)

n=il

€KM YMYMMHPOK,

Yedz-a) =c, +¢(z-a)+c{z-a) +.. (4)

n=u

te (z—ay+...te (z—a)y+t..

katopaap (bynma ¢, ¢, ¢, ...y €,, ... XaMO& g — KOMILIEKC
COHJIAp) MATEMATHKA Ba YHHMHT TaTOMKJIapWUaa MyXHM poJib
yitHaiign.

(3) Ba (4) xaTopnap dapaxcaiu xamopiap ICHHIAAN.

Arap (4) xaropma ;—a=E uefinaca, y xonsa (4) warop
E Y3rapysumia nucharad (3) kYpHHMILAATH KATOpra KeaanM.
Bunobapud, (3) k¥pHHUINArKW KATOPAApHH VpraHuu OH3
VUYH ¢Tapiaun byaaau.

Onataa, ¢, ¢, €, ... ¢, ... KOMILVIEKC COHrap (3} napaxa-’
JIH KATOPHMHT :cosqfdmuaenmapu Aeiinnanm.

3-treopema (Adeas TeopemacH). Arap

S, " =0+ 0,2+ T AT

n=t)

AAPAKAIH KATOP 7 HUHI 7=, (Z,# 0) KMAMaTHAZ SKEAIAWYBYH
O¥nca, y xonaa xKarop

{zeC:lzl <l gl

JoHpaza abcomoT axMHIamyBIn Gynaau.
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Arap ZOC %" 2apaKAIN KATOp Z HUHT 757, KMAMATHIA Y30K-
n=

namysyx H¥aca, y xoaaa Karop

{ze C: |zl >z |}

TYILUIamaa yIoK1alysus Oyaaan.

Abens TeopeMacHaaH KYpWUHANWMKH, (3) mapaxanu katop
yuyR WyHaai r conn (0<sr<+e) MaBxkyal OynapkaHku, (3)
katop {ze C:|z| <r} noupama aKMHAalIyBYW, YHUHI TaluKa-
puciia, seHu {ze C:| z| >} Tynnamaa ysoxnawyruu 6ynaam.
By r con (3) napaxaiu KATOPHHHT RKERAGuuu paduycu,

U={zeC:|z|<r}

AOWUDA 3CA YHUHT AKEHAGMUW cOXAct NeinNaan.
(3) mapaxanM KATOPHMHT AKMHAAUIKIL PAAHYCH

ro=

1
fim 4fc, ©)

dopmyna (Kown-Anamap dhopmyracn) épramnaa TommM-
nagu.

(3) rapaxanH KaTtop Y3WHMHT $KHHIALEML COXACHTa Te-
THILIK OYAraH UXTHEPHH

{ze Clzl<p}, (p<r)

ENMK AOMpaja TeKMC SAKWHNalyBud Gynanu.
2’ Japaxanu KaTOpRapHUHT XOCCanapH,
Bupop

Y, =oAL (6)

n=l)
napaxanu karop Gepuiarad 6ynuo,

U={ze C|zl<r)

YHHHT AKHHJIALIMUL COXacH OYIcHH. Y xonna

1) (6) KaTopHMHT AHUFMHOKCH 57} dyukums U za rono-
mMopd $yHKUHS G¥aaam.

2) (6) xatopun U aa xagnab auddepeHunamiam Mym-
KHH:

ps

d L - i ny n-1
1 C = E C = E He
a5 " nzodz( 2" ot "

n

1]
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3) (3) katopuu xanma® MHTErpasIall MYMKHH:

o et
¥ n=0 n=0 ¥ #n=A)

¥

Oynna, Yy — Ura Ternuiau 6yaraH MXTHEPHI CWUIHK YH3HK,
8-mucon. Yiby

| no k]

1
-5 Z
nl

n

DAPaXANN KATOPHHHT SKHHIALLWII COXACHHH TOMMHT.

PaBliaHky, Japaxaid KATOPHUHT SKHHIALUMLE COXACHHH
TOMHIN YY4YH YHHMHI SKMHJALIHALL PAgUYCHHH TOIHLL JIO3HM
Oynanu. bepuiraH KaTOpHMHT SKMHAAWNLUI paguycHHKM (5)
dopmynazad doitaanaHnd TonaMmmi:

2 L
re—b=_1__=limn" =1|limn" =1/
lim ;”}ic,,l lim n’lz- Azt Ao
~ Hemax, napaxanu KaTOPHHHT AKMHAALIMII COXACH
U={ze C:fz| <1}
OUpAMUK AoMpaaaH HOOpaT 3KaH. KaTop| zl <1 coxana axuuna-

wysud, bepuiran karop coxaHumHr uyerapacu | z| =1 ma xam
AKMHIALYBYNIAHD.

9-Mucon. 22" KATOPHMHI AKMHAAIIMLE paauycH r=1 ra

A=t

tenr. Karopl z| <1 na skumnawyrun 6Y1n6, yerapa |z |=1 Huar
Xap OUp HYKTaCHIA YIOKIAIIYBUMAHD-.

10-mucon. EZ—: KATOPHM Kapaitiuk. (5) popmynara kypa
n=1
r=1 aup. Jemak katop |z|<1 coxana SIKMHIALIYBYK GYnaau.

Yerapaiga €éTyBYd 7 =1 HyKTaza Karop Zﬂ% KypuHHuLIa 6V110,

0"

1
n

Y Y30KMALLYBYMAND. 7 =—1 HYKTa yYyH 3ca 2 JleitGHuu

a=0
KaTopH xocHun 6¥au0, Oy HYKTaJa KaTop sKMHIallyByn dyna-
oM. Hdemak, karop | z| =1 afinanaHMHr 6ab3M HyKTanapuaa
SKMEUTAIYBUM, 0ab3d HYKTaapuia 3¢a y30KIallyBYMInp.
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IT-Mmucon. Yuby
22+
n={

Aaparkand KATOPHUHT AKHHAALWNLI COXaCHHH TONWHT.
(5) dpopmynanan doiaanaHnb Gepunrad Japaxany KaTop-
HHUHT AKWHAALIAL PATHYCHHH TOMaMH3!

-

= 1 - i - 1
== j— _— 3"
lim e, ,51'2"’}|2+(‘1)"|" lim [2:(=1)"]
JdeMak, KaTOpHHHT SXMHJIAILMLLI COXACH
U= {z eC:zi< -%}

JoMpanaH ubopar.
12-mucon. Yby

i (sinim)z"

n=i}

Japaxajiy KATOPHHWHT SIKUHALIMLI COXaCHHHW TOTHHT,
Bepuaran KatopHHHT # — xK03(pOHIHEHTH

¢, =sinin
HM Kylunarpua €3ub onamMus;

o n
¢, =sinin= -
" 2

Yuaa

) T T

—e"l _ ¢ (1 - _L]
oVnua,

l@{f_whanllw r

6¥nanu. Jdemaxk, 6epsiirad 4apaxand KAFOPHUHT AKHHAZWHLI
pamauycu * = f; 6Yan0, AKMHNALKII COXACH 3Ca

={zeCilzl< b

O6¥aom.
218




13-Mmucoan. Yuby

Rapaxaii KaTOPHUHT HMFUHAMCHHH TOTIMHT.
BepuiaraH KaTOpHHUHI SKMHMAMIL paguycH r=1 Oyauo,
AKMHIALHII COXACH

U={ze C:|z| <1}

GupnHk rompataH nGopat 6ynaau. By KaTOpHMHT HMFUHAWCHHM
S(z) nmennuk:

Katopau U pa, ssuu ze U ne6 xagnad auddepeHuman-
NaiMun3:

KeliMHIN TEHIMIMKHUHT Xap HKKH TOMOHWHM WHTErpawiab,
TOMMAMU3:

IS(z)dz IJ—dz:S(Z)-‘:—% ]—z+c.
0

Papwanku, S(0)=0. ¥YHoa ¢ =0 6¥nanu. demaxk, Gepuaran
KATOPHHHI HHUFHHIKCH

= Llipltz
S(Z)_ 211’1 l-z -

6¥nap aKkaH.

¥, OyukuuanapHy NapaXaJdH xKaTtopnapra
é i u . DYHKUMSUTAPHM JapaXalu KATop/apra €AuL KaTop-
Aap Ha3apUACHAArd MYXMM MacalanapaaH xucobnaHamm. by
Macaia KyHuaard TeopeMa €paaMdia xail 3THNANM.
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4-reopema. Arap f(z) pynxana DcC coxana roxomopd
6¥nca, y xonaa D coxanaru axTuépuii

U={zeC:|z-al <r} (v ac D)
"noapana (U'c D) ynr napaxand Karopra AN MyMKHH:

f@ =3 c,(c- )", )
r=0
By epna c, koapdunnenriap
(n}
€n _fn’(a) 21'::1 Il P a)n-o-]‘ dz 0<p<r,
z-al=p
(n=0,1, 2, ..)

dopmynanap éppamiuaa xucobaanaanaap.

Onataa, (7) x2710p f(7) byHKUMAHMHT @ HYyKTagarn T e -
J10p XaTopH dedunaid. 4-reopeMaina kentupunrax (7) na-
paXanH KaTopHu [/ na ucranran MapTta xamnab nnddepernn-
an1all XaMAA MHTEerpajulall MyMKHH. Y1ap HaTvKacHa XOCH
OyNraH KaTopaap coxara TCIMULTH O¥araH HXTHEPHH ENHK,
A0Mpaja TEKUC SKMHIAUIYBYM OVAaIH. AMATHETIA KYNUMIHK
MacanajlapHH Xan KWIMUIAa sfeMeHTap PYHKUMAAAD EMHI-
ManapuaaH boiganaHnIaAnHK:

1) ﬁ='§]z"; lzl<1,
2) an’ zeC, -t
3) sinz:i( H™! 2! ),,zeC
n=1
4) cosz—z( 1)"(2 ),,zeC.
2n-
5) shz:):‘mé;j;ﬁ, zeC.

6) c‘hz=iz » 2eC.

7) (l+ 2 =1+ Za(u-l! (a-m-l! " l11< L
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8) In(+2=3 DL, jz]<l,

14-Mmucon. Yiiby
f()=ze*

dyHkuuauM a=1 Hykraaa Teirop Karopura €innr,
" ABeaso Gepuarad QyHKUMSAHHM

f@D=l+G@-Dl e =l+(z-D] e - e

KYpuHHIIMaa €36 onamMu3. CYHr 2) MyHocabataaH doiina-
JaHHO

—(z~lJ z( 1) (Z"l)
6ynruuHr TonamMus. Harwxana

f(D)=zet =1+ (- Dl T (-1y" Gy

n=l}

—e +2( 1ye” (1 - o2 l),)(zfl) =
:e"+%%1( ™e(z-1)"
6ynanm.
15-mucon. Ywby

f(D)=sin’z

dyHkunaaM 2=0 Hykra atpodraa Teitiop Katopura éHRHT,
Papuranku,
in? ., lzcos2z _ 1 _ |
$in" g = —5>=% =5 2cos2z

DHau 4) myHocabaraan ¢oitnananub

22" 2%
cos2z—n26( )" Ty Z( )(Zn)'

=1-23 -1y L

16--952 . 241



6ynuinny Tonamu3s, Hatuxana
‘o i _“_”zznl 20
6ynamu. by GepunaradH GYHKUMAHKHT ¢=0 HyKTamard Tei’mop

KAaTOPUIHD.
l6-mucon. Yoy

/(D= z+1)2

dyukuusiHn g=0 Hykra arpocuaa Telnop Karopura éAHHT
B4 YHHUHI HKMHAAWMLI PAAHYCHHH TOTUHT.
Bepunran dynkuna C\{-1} t¥nnamaa ronoMopd S¥namu.
Kapanaérrad quHKuuaHn

()= |)’ =7 -9(2)

KYpHHHIIKAA €340 0naMHu3, 6yHaa

=L
o(z) = P

Oynamv, PaBuuanku,

z

(|+l;:)2 = "(l'+l_z)

1)— TeHrnuknzH $ofizanaHud Tonamus:

rrial et PR Tty

h=l)

Vuaa

’

o) =~ = ~(fl; )’ [Z( 1y J

n=0

= 'ii(—l)" ' = -i!(kl)" ng"!

LEL]

6ynagu. Hatuxana 6epunran QyHKUMUS yayH
f(z) = _Zl Z(_.l)nnzn-l = Z(_l)rnlnzrnl
=l n=|

242



éHuaMara kenamus. Keitmnrn napaxanm karop {l z| <1} na saxuu-
nawaam, { 71 >1} pa aca ysoxaamann. JemMar, KATOPHWHT AKUH -
sawn panuycy r=1 6ynanu.

4. Jlapaxanu KaTopJlapHUHT 6ab3u TATOMK-
napu.

1) ®apas xunaitauk, fiz) GyHkuns dupop ae C HyKra-
HUHT aTpodraa ronomopd G¥aAcUH, Arap

fia)=0
O¥nca, @ couM f{7) ynxuunnune nosu neiinnann. Arap
fay=f(ay=f"(a)=...= "N a)=0, f*"{a)z0

6ynca, a coMu f{z) DYHKUMAHUHE 7 — mapmubay éku n
Kappaau roau NeAWaln, XycycaH, n ={ 1a a odoui noas neiv-
Nanu.

Arap f(z) QyHKIHS 7= Ja rofomopd 6Vand,

f(=)=0

Ovica, « Hyxma Qyrxuus noau 1eAnnani. GyHKUMAHUHT OYH-
Jait HONMHUHT TapTHOK

g = (1)

byukUMsSHHHT 7 =0 HYKTanar Hony TapTuoM GuIaH aHMKa-
Halu.

17-mucon. Arapfiz)dyHkums ge C HyKTAaHHHT aTpogu -
aa ronomopd 6¥AHG, ¢ coH GYHKUMSHUHT & — TapTHOIH HOTK
B¥yca,

fl=(z — a)o(z)

OVnun xypcatuicui, 6ynna ¢(7) PyHKuMs a Hykra aTpo-
thuna ronomopd Ba ¢ (a)=0.

By MacanaHu xah xuaniga f(2) dyHkuusuuar Teiaop
KaTopura éiuamacu

f@)= TL0@ - gy (8)

IaH groiaananamMus.
Mounomuku, @ coHn fz) DyHKUMAHHHT K — TapTHOAN HOMH
9KAH, yHAa
Ray=f(@y=f"(@)=..= 1 " (a)=0, fP(a)0
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&¥nub, (8) TeHrnuk vy

f@= LB - o)t + L@ - af s

(7 — fPa) | Sy
"(Z a) { 1 (k+l)' (Z a)+

KypMHHIra kenagu. KefdKHr TeHrmuxaa

(k} {k+1)
/ (a) f(z+l§?) (z-a)+...

9(z) =
Ae6 Genrwnacak, yaaa ¢ (2)e O{a}, ¢ (a)=0 6¥aub,

F(2)=(z-a)* o (7)

6ynamu.
18-Mmucoa. Arap fi7) ¢yHkuma ae C HYKTAHMHI aTpo-
tduna ronomopd 6¥nub, ymby

f(=(z — a)*¢(D)

Kypuumuira sra 6yaca, y X082 g CoH f (2} (PYBKUMAHMHT k —
TapTHOAM HOAM OYAHUIMHM K¥pcaTHHT, GyHaa (7)) dyHKuMA
a HYKTaHUHr atpodHaa roaoMopd Ba ¢(a)z0.

Papinauku, f(a)=0. f(2) GYHKUUAHMHI XOCHIANApHHH
OJIKD, YNAPHHHT a HYKTAZarn KHEMATAapUMHH TOMAMH3;

F(D=k(z — a)* " o()*+(z — a)¢'(2), f'(@)=0;
Fr(@=klk — Nz — a)* (D H(z —a) k@' (Dt
+k(z — a)*~ @' (Q+(z —a)-¢"(2), f"(2)=0

Llly iyn 6unan f%-"{(a)=0 Ba aiinu naittaa f*(2)=0 Ginmun
Kypcatunaau. By aca g coum f(7) cbyHKuuﬂHHHr k-Tap'l'IIGJm
HOJA KaHHHH Ounaupanu.

19-Mmucon. Yy

S@=2( —1)

bynxaus yuyH a=0 Hykra Hedandd TapTUGIn HOAb 6Ynaau?
Mawaymii, e GyHkiuHAHKHT Teirop kKatopura €inn-
MacH

6vnanu. Wyuu yeTH6opra onnb TomaMma:
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Gynaa

Pasuiarku, ¢ (z)e {0}, ¢ (0)=1+0. Jemak, a=0 coH 6e-
pHAraH pYHKUHSHUHT 4-TapTUONM HOIKM OVnap 3KaH.

20-Mucon. Arap ¢ HyKra f{z) QYHKUUAHMHT B — Tap-
THOMH, g(Z) GYHKUMAHMHr m — TapTHOAH Honu 6ynca, a
nykra (2) g(7) GYHKUHAHWHT HewaHuyM TapTHOIM Hoau Gyna-
an?

a HYKTa f{z) QyHKIMAHUHT 7 — TApTHOIH HOMH. [leMak,

RD=(z — 0)"9(2), ¢(2)e Ofa}, p(a)#0;
a HyKTa g(7) GYHKUMSEHHHT m — TapTHOAK Hoau. Jdemak,

b &=(z2 — a)"y(z), y(e Ola}, y(a)=0.

- YHpa

A 8(D=(2 — a)9()(z — ™" N)=(2 —a)"* ™ (D (2)

ovamb, @(2)-yw(De O{a}. o(a)-y(a)=0 6¥nam. By 3ca a HyK-
TaHH f(Z)g(7) OYHKUMAHMHT n+m — 1apTHOAW HOAH OVIH-
WHHU SUaupann.

21-mucon. Ywby

fio= ‘—z;i

(HYyHKUMAHUHT HOJUIADHHH 2aHUKJTAHT BA YNAPHHMHT TapTHGU-
HW TOMHHT.
PaBwanku, 6y ¢GyHKLMS
a=3i, a,=—3i, a;=
HyKTalapia HoiAra afinaHany sa
F'(30=0; £/(—3hH=0

oynrannuru cababnu 3i Ba — 3/ connap Gepunrad QpyHKUHSA-
HUMHI OIAKH Hotapu BYaamu.

OHAK DYHKUMAHHHI @,co HOAMHHHI TAPTHOWHK aHMK-
naitmMu3. Paslanku,
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&)= f() 'i—‘;—z +9¢¢

dynkunanunr =0 saru HOANMHMHT TapTHOH, 2 ra TeHr.
Hemak, 7=ee HYKTa GepyiaraH GyHKUMAHUHY 2-TapTHOIH
HOAN OVNann.
Airraivmk, A7) dynkums ={ze C| z—d <r} nowpana ro-
aomopd 6¥am6,

M= l;l!;l[‘:ir(] ()]

6yncun. Y xonna fz) Gynkumanunr a kykrs srpodmna Teitnop
KATOpH

= ic.(z—a}'

Koo GnuuenTiapn yayn ymoby
Cls¥@-01,2,.0) O

TEHrCURIMK Ypunnu 6¥nann. By Tenrcuasuxnap Komm Tenrcms-
JIHITH JeHunanm.
22-Mmucon. Arap f{z) dyukuns C na ronomopd 6ynno6,

IR <Mz}

(120 SyTyn con) TeHrcu3nuk Gaxapuaca, y xoana f{z) HUHT
MAPRAACH mt Jai 10KOpH DY aMaran kynxaa 6yauurnHmn ucbor-
Jam .

A2 dyuxumnn € aa rosomopd 6Varanauru caGabmm

J@= ic‘,,z"

i}

TEHIANK VpHhau 6Vaaan.
Auamn uxtuépuii p >0 coHHM 0anb, yby

y,={ze Clzl=p}
adaanann Kapaimus. LHaptra kiypa Y, aiinaHana

| i) s Mp~
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6yaaan. Kowu TeHrcuaauriaa dboitnanaHub TonaMus;

s 0= M (n=1,2,3, )

p pr
KelrHII TEHICU3IHKIAH UXTHEPHIT n>m YYYH p oo 1A
c,=0

O¥nuuiu kenub unxkann. Jemak,

AD=c tezte, . +c
by Teopemanan xycycuit xon m=0 yyyn JlnyBuan teopemacu
Kennb unkaan. Arap f(2) bynkmsacs OyTyH TeKMCANKZa roso-

mopd OVaub, |f(2)|<M 6¥yaca, y ysrapmac yHxkuuaamp:
J(Z)=const.

MUCOJT BA MACAJAJAP

Kyiinaary gapaxain KaToOpnapHUHT SKHHIZLUHUI PagNYC-
JIApH Ba SKMHAAUIMLL COXAMAPWHU TONHNHL!

89. ”E;]em " S .. %6. Zl“n :
90. i(ﬁ) R 97. rgi(nﬂ)z”.
91 g(c‘“)z" | ot o, %( t)'
93, g}(cosin)zn_ o 100. 2(2:.);1
94. E;(IH)" S 101. g,"!e_"zz”.
95, glnaz", O —HXTHEPHI 102. giz”'.

XAKHKUI COH.
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103, F+0r) 2 7 Rl r
=0 n=0
Tz y 0.
104. 35 ns. Lo o>
105, 2" 119, T 0.
n=l at (1)
< g ' - (kn)! 2"
106. ,,2='| ;’z ' 120. E‘ln!(rul)‘. - (nek=D)1
107. Y 22 o 121. ZE"'T’z".
=1 P =0
108. $2°7". 2 Sae 2, as
n=0 =0
2 (z+) 2 ) n
109. 21 123. 255
=, (- 2 (z-20)"
114. ?;:)n - 124. ”z:]—-——n_y .
1. T n+a")" 125. Y &
n=0 = 2
1z 37 126. Ye -
= a=l
113. T+ 127. Si"z".
n=ll n=0
_w 27)". | ..,, in &z
114 "E:(,‘( ) o 128 %(SI "}z
115, 3 e 129 i(cos" ’t_") 7"
n=n[3+(_|)ﬂ‘4]" : n=l n

116. %u(u-l?.;(’.u—mllzn‘ 130. 3 F

‘& sh?(Lein)
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Arap %C,,Z" [ApaXany KaTOPHUHT AKHHIALIMIL paguycu

R(0<R<=) Byaca, y xon1a KyWnaars# KaropaapHuHr siKMHAA-

w1 paguycnapuHn (R,) TonuHr:

3L 52 -, 138, 3G 2
n=0 n=01+lr”|
132, Srfc, 7, k=1, 2, ). 139, Snc,z-1y
n=0 . . n=0
S "gq[n(— 1)"] , 2"
X, T ML XY
135, 3 cf 2 (k=1,2, 0., 14 i(‘]_?.l%"‘,,z”.
n=0 . =l
1%. 3 1+ ¢, " 143. 3 cl(z +2i)".
n=0 . n=0
137, 3,2, (k=1,2, ). 144. }:Bcznzz". ,
. =0 . #EQ :

Arap Ya,2" pa b7 JApaXATH KATOPNAPHWHT SKHHJIA-
n=0 =

WML PagHyciapi MOC pPaBMIlLILA 7, BA 7, G¥nca, v xonaa Kyi-
MIATH KATOPAapHHHI SKMHAAlUMIL pannycnapunu  (R) To-

MHHT

145- 2 (an + bn )z" 1‘6. Z anbnzn‘
n=0

n={}

147. ¥ "
na=0""

- Kyitunary papaxaini KaTOpAapHHUHT WHFUHIMAAPUHK TO-

MHHT

148. Y nz" ¢zl <1). 149, Z%"dzl'(l)-
n=1 n=]

150. i(—l)“*‘ 2 (2l <.
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Kyfinaary KaTopAapHu AXMHAAWKII COXACHHAHT Yyerapa-
CHIA AKHHAALIYBYHITHKKA TEKILUPHHT:

151 T -1 = 159, 1+ B 7 + F& e
=0
< (z+1) -
152. 3 <ok 160. 3 -5,
153. T & 161 T 2.
T ’ . s rn’n
haid 4] - 2n)l_n
154. &l 162. ,,};, (m!)i!z )
155. 3. S 163. % o2

156. 3, -(p - HATYpaX coH). 164. ):‘ 1 n,

157. 3502 165. 3 e
i 2
158. ¥ 4. 166. 3 TEL% z
n=l Mt , n=l n

167. Atitaitnux, 6apua ¢ (n=0, 1, 2, ...)nap uyoﬁn 6?:!1!6
¢,>¢,>c,> ... Ba lim¢, = 0 6y7CHH. Y xonaa

M—reo

napaxaiu KaTopHUHT {| z| =1} aiinanauuHr daxar z=1 Hykra-
CHAATMHA Y30K/Ja1Iy Byl OVIHIUM MYMKMH 3KaHAHUIHHK, Ooll-
Ka Gapua HyKTranapMia 3ca AKMHJIALIYBYM 3KAHAUTHHH HUC-
foTnaHr.

168. Kyituaary tacIMKHMHT ¥PHHIAH 3KAHAWTHHH HCOoT-
naur (AGeNbHMAT HKKHHYH TEOPEMACH):

azap Zac n Kamop RKNNAGWCO, ¥ X040a yuby
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lim Y = Se, O<r<t)
r— H:ﬂ

n=0

menzaux ypunau 6yaadu.
169. AGeabHHHAT MXKHHYM TEOPEMACHTa TECKapH TeopeMa-
HHHT YPUHAM DMACTHTMHU UCOOTIAHT, 'bHM LYHAH Y30K-

AANMIYBUH 2, €y KATOP TOMHHIKH, YHUHT YayH linl1 Y c,/" mas-
n=9 =+l 270

Ky OYIACHH.

ADEIbHHHT MKKMHYY TeopeMacH Ba 148—150-muconiap-
HMHT eyHMIapriaH doiinananubd yiuby TeHrnMKIapHu Uuehor-
JAHr

170. 2 COS’"" = ln|25m 2‘ 0<jg|sm

n=l

171. Z-———“’S(z"” -zl ’ctg %}; 0 <|q:-| <.

2141
n=l)

172, 3 M0 - K0 0 < g < 2m.

n

nzl

173. i sin(2n+l)cp — %, O < (p < T

fard 2n+]

T (<) ove @Y _
174_%( 1) p -In(2c052J, n< Q<

175. i(_l)m' sinng :% —r<@<m
n=1

»”

176. Kyiunary tacAMkrapHi ucboTnanr:

1) arap 24, KaTop HKWHIALUICA, y X0Jjjaa Zl zz: Katop
n=1

{ze C| 4 #1} TY¥naaMHUHT XaMMa epuia ﬂKHHJ‘lalllaJIH'

2) arap Z a, Katopy

OHAJ KATOp 2, 4,2 JapaXaiy KATOPHUHT SIKMHIAUIHLY COXa-
n=l

cHia AKMHAAWMG, YHRHT TALIKADMCHAA Y3IOKAlLaan.
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1. XAy

byHKUHORAR KATOPHHHT

fel>0. orad < 5}

EMHK coxaga abcoIOT AKHMHAAWYBYM, JIEKHH TEKHC AKVMHIA-
IIYBYMK 3MACIMTHHH KYPCATHHI.

HM3o0x. by MHcoa WyHH KYpcaTaiuKH, GyHKUAOHAN
KATOPHUHT XATTO EMHK COXAIa abCOMIOT AKMHAALIYBYH DKAH-
JIMTHAAH X3AM YHUHT LY ¢OXajJa TEKUC AKMHAAIMIIN KeJIHb
LluK.M&ﬁJm

178. Z “ Z KATOpHHHC 177-MHMcOnAar coxaga TEKHUC
n=0 ’

Ba abCOMOT SIKMHIALLYBYH SKAHIUIH Ba A0COMIOT TEKHC AKHH-
JALIYBUM 3MACTUTHHH (SbHH, abCONIOT KMAMaTaapuaaH Ty-
3WITAH KATOP TCKHMC AKMHIAlUMACIUIHHH UCGOTNaHT.)

* K *

F7(0) vy TYFpUAAH-TYFPH Xucobnaw éprlaMmas lgyﬁnnal'll.'
GopMyNaNApHHHT v Ze C yuyH YPHHAN 3KAHIHIHHH KcboT-

JIAHT!

179. e* ):e”‘“ (2= zg)",:o eC — nmépuﬁ TAHMH- -

7laHraH HyKTa.

> n
180. chaz = ¥ 277
E;] {2n)!

I81. shaz = 3. uj'fl’), e,

182. sinaz = 3 (1) £l 7™
= (2n+l)'

183. cosaz = Z( (Zn)‘ o

Kyiuaarn muconnapna Oepwiaran f(z) dyHKuMAHH I=a
HyKTaHuHr arpodmaa Teinop karopura éHMHr Ba KATOpHHHT
AKMHIAWKIE paguycH R HH TOTTHHT.
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184, f(Z)=§}, a=0. 190. f(2) = cos’z, a=m.
185. (o)==, a=t. 191 f(D)=——,a=i
2" +4

186. f(D =+, a=w. 192 S(D)=+—,a=2
Z +4
) ) z &2
87, f()=e®. a=0. . 193. f(@=]e" dé a=0
0
188. f(2)=_1y, a=2 ° 194. f(2) = [EsinE’dE, a =0,
q
189. f(2)=cos2z, a=1.
195. Kyn kMiMatau f(z) = 7 + i QYHKUHSHHHT Vi = '7?
WapTHH KAHOATNAHTUPYBYH OUD KMHMATAU TAPMOFU, a=0._ .
196. f(z) =3z, ¥-8=-2 a=-8.
197. f(z)=Inz; Inl =2mi; a=2.
198. f(z)=Inz; a=1.
199. f(2)=(1-2)’ a=0
200, f(2)=sin2z - 2sing; a=10.

201, f(2)=ch’z a=0.
202, f(D)=(h+ 2" (b =¢"™); a=0, _
203. /() = 5 L (de0), a=0. - .

ca=0,

204, S(2) = -5

z -4z+l3
205. f(z) =1 ‘*—g a=0.

206. /' (2) = Aretgz, Arcrtig0 =0, a = 0.
207. f(2) = Arcshz, Arcsh0=0;a= 0.

208. ()= ]n(zz -3z+2),a=0.
7.

209. f(z)=]% dé; a=0.
0
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20. f() =55 a=1

211, f(z)=ﬁ5—; a=1.
212 () =3z, N =- '-*2'—3, a=1.
213. f(D)=5sin(2z—-2°); a=
214. (D)= —L55 a=0.

(1+ z3) ’
25. /() = -Lii a =0
'Z )

216. f(z)- -, a=0.
(1-z7)

Kyiinaary muconnapiaa =g HyKraHmHr arpodwmja roio-
mopd 6ynran A7) dyHxkuua yays Gepunran €linnmanan Goii-
HananMb (@} HH TONKHET Ba GepHATaH KATOPHHHI AKMHJA-
LML PAHHYCHHU AHUKAGHE,

27, f(2)= S IWm e ), .

foper} Cosin

218. f(z)—):—i"'—ﬂ(zﬂ)” k=0,1,5.

n={

219, flov S WG gy poy, 3,
".+3}

220, f(2)= > e -0, 10

n=l

Kyiunaarn mucosnapaa Az) dynkumauunr =0 yykra aTpo-
uaary TeHaop KATopHIa EMMAMaCHHUHT SHUPAHYK TYPTTA XaIH-
HH TOMMHT Ba KATOPHUHI SKMHIALHIL pATHYCHHW AHHKJIAHT,

221.f(2) = e =,

222. f(2) = Jsinz+1; V1 =1

223. /()= e»ln(1+z) ‘

224. f(2)= sz YHKHUMSHUHT (z+iYHUHT aapaxanapu
Oyitiua Teinop KATOpHIa EMNAMACHHHUHT OMPHHYH YYTA Xalu-
HH TOMNHHT Ba KATOPHUHT SKHHIAWKIL PATHYCHHU AHUKJAHT.
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Ky#inaarn muconnapaa fiz) dyHKUMsHHHT 7=0 HyKTa aTpo-
¢unarn Teitnop katopura EHMIMACHMHUHT OUPHHYHM Oewita
X3JWHM TOMUHT Ba KATOPHKHT SKHHIAILIHILI PATHYCHHH aHHK-
NaHr:

225. f(2) = e=m, 228. f() =

226. f(2) = Jeosz; V1 =1. 229. fig)=c In(1+2).

227. F(9) = (1+g)i=edi*a,

Ky#ingarn muconnapaa

ea: = Z a’: .
éitmamanan doipanannbd, yudy TeHr‘JmKJlapHH ucGoTnaur:
230. cosyz = ):( l)" 3

n=0

1 - - F4
231. E(ez +et +2cosz) = ZW'

in

232, L [e +2e 2(:os Z‘Z’FJ E (g.n)'

Kyiinaarn muconnapaa { zl <1} 6upnuk noupana ypunnu
6ynran

n

FA

b1

1 -
-2 5

éitniiManad QoitnanaHubd, ywdy TEeHINMMKIAPHH UCOOTAAHT:

233. hor = e e iz < 1)
234, - z}’ ”Zﬂ( '(n+ D(n+2)2" (|4 < 1)

oo

235, 2axa) o E f (14 < ja|. a=0) e

(a-2 5

236. zziaz — ZU )n -2n-1 ln! (|Z| la| a #0)

237. (l+lzz)2 = %(nﬂ)(—l)"z“ (d<1)
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238, LAtz z2+4z +z = zna 2, 04<l)

2(n+1)(n+2) A man (m=1, 2, ...).

239 (l Z)‘" 1 = m'

Kyituaarn Mmucoanaparm paitmoHan dynkunsnapHn =0
HyKTa aTpodsaa Teinop Katopura EMHHT.

240. () = (700003 u43. /()=

(l-z )(z +4)
22—
()= 5 P —
uL/ —5746 M. /()= @ +l}(z n
= _ J=——1
u2. /() PRIV PO /@) (21749

bab3n OMp XOANapaa YHHHI CypaT Ba MaxpaXMHH MOC
KYNaiTyBunra K¥maiTHpHIL €pAaMMIa CORMANALITHPHLL MYM-
KWH.

= #. _-—l—‘-
246, f() 1+242° 8. /0 T (eI

= . 22-1 )= L *
247, f(2) azt-2z41 249, f(@) (1-z*y1+z+2% +2%)

KypcaTkMunu Ba TPHrOHOMETPHK QYHKUMSTAPHHHT KOM-
ouHanuacuaad ubopar 6Varad pyukuuaay Teitnop KaTopura
éiumga dyHkuusHi Gakar KYpcaTKUUAN GyHKUMATAPHHHT
KOMOMHAaUMACH LIAKTHIa TaCBHPIal oML axiuu HaTHXa Be-
panu.

250. f2) = cos’z. 253, f2) = e=sing.

251. fiz) =sin'ztcos'z. 254. fiz) = chzcosz

252, fz) = cos’ztch?z.

Ky#naaru (1+2)* dyHkuusuunr Teidnop karopura €iwn-
MacHaaH oiinananmd, ywby TeHIIMKIapHU UcboTaaHr:

255, T:‘ z 22("2:202 2"; (M < l)
256. \“ + Zz =1- E(_l ﬂ 22"(_2!;'(1)'”1 (M )
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257, Iﬂ(z-i— 1}1 + Z2J= i(_l)n (2n)! zlm-l .

= 227y 2n+l

(2!1 ] sz
258. arcsing = Zm% L (4<1}

Kyliunarn Mucon1apaard TeHIMHKJIApHK HCBoTaanT:
259. 1 T_z=222n+l’ (1?.[<I)-

260. arctgz = Z(- ) g; +; (|zl < 1).

261, Larctgz + 1 ln = 24;:, (zi< l).
262, I_-Z_z 1n(1-z)=_1+”):=ln_(;"+_n(|z|< 1).

Kyiingard muconapia f{z) dyHkuugHuHar z=0 uykra aT-
pobunaru Teiinop Karopura éMIMACMHMHT GHPHHYM Y4YTa
HOMIan QapKAN XaJWHK TOMMHT,

K¥pcarma. HoMartym xoadduiventnap yeynuaas doit-
JaJIaHHHT.

263. f{2) = [n_uz:é‘j 266. f(2) = a:csmz
264. f(2) = tgz. 267. f(z}= —m
265 f(D =300 268./(2) =
269. Y6y ”

I-2- z‘P ..=Eoc v

&élinnmanarn ¢, k03 drumeHTIap

c=c,_ tc, ,(n22)
MyHOCaGaTHH KAHOAT/IAHTHPHIIMHHM HCGOTRAHT. ¢, K03pdK-
HMEHTIAPHH BAa KATOPHHHI AKMHIANNII PAXMYCHHH TOTIMHF.
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Dcnatma. ¢, cornapra ®ubonayynm coHnapu ge6 ara-
Jalau.

Kyiinaarn muconnapaa z=0 HykraHuur Gupop atpodmaa
rortoMope 6Yarad Ba GepuaraH TeHrjlaMa XaMiaa LuapTiapHH
KaHOAaTNaHTHPYBYU Z) dyHKkuuaHHK 7=0 HyKraa Teittop ka-
TOpMra €HHUHT:

270. f*(2)=Az; AO)=1.

271. (1+2)f" (=1, R0)=0.

272, (9 +R=0; £ (D=1, F1(0)=0.

273. () +f(2)=0; F1(0=0, 1 (G)=1.

274. (1-2" (22" (=0, £ (0)=0, f (O)=1.

275. f(2)+ L (D +A=0; A0)=1, f(0)=0.

276. (1—2)f"(2—>5z (—4f(2)=0; A0)=1, /' (0)=0.
277, f(2) = %%"f GYHKIHARMHT
(-2 (@Q—F (D=1, £(0)=0,
mnddepeHuHAT TEHTTAMAHN KAHOATTAHTHPHILNAAH dofaa-
JIAaHMO,

arcsing _ n (2m4 2.n+1
2 ;;EB( n (2n+l)"

i-z
TEHIJIMKHHMHE YPURIHA SKAHAMTUHHU HCOOTNAHT.
£ x 8

lonomopd GYHKUHAHHUKEI HONNApH

Kyfinnaru muconnapna oepunran fz) GYHKUMAHHHT 7=4@
HYKTAJ1aI'd HOJHHHHI TAPTHOWHK aHHKJIaHT:

278. AD)=sinzt3sinlz; a=kn, k=0, +1, £2, ...
279. f(z)=sin(z - cos’ Tz, a=1

280. A2)=6 sinZ+7(2—6); a=0.

281. i7)=e""~- &%, a=0}.

282. iz)=2(chz—1)—2; a=0. .
283, f() =% a=kn, k=1, 2, ..
284. fi7)=zinz — 7 a—O

285. iD= ln(l+z)—-z+ 7 a=0.

286. S =1+z-1; J1=1; a=0.

258



287. AD=e"— e g=(),

.Arap 7=a Hykta f7) dyHKUHA yUyH n — TapTHOaH, g(3)
GyHKUMSH Y9YH m — TapTHOIY HOMb O¥Nca, ¥ X0/u1a 7=4a HYKTa
Kyitnaary GyHKUHSIAp YdyH KaHaad HyKTa 6Vnamun?

288. 1) +2(0). 290. /(2)(2).
289, 112, 291. f1(2) £(2).

292, c Azte,g(2); ¢, Ba cjiap ysrapMac coHRap.
Kyihngarn muconnapiaa fAz) dynkuysHunr Sapyua Holma-
PHHY TOMTUHT Ba YRAPNHMHI TAPTUOUHHM aHWK/AHT.
. - z
293, A)=2+9. 310, f(z) = {=eostar

she
294. flz)=sinz —1. 311 AD)=(e'~ e)In(1- 2).
3
295, f(2) = %

— 2. ADH=zc08z.

5 +cosz
296, Az7)=7'+42.
297. AD=ming
298. f(7)=o5sinz,
299, fAiz)=1+chz.

300. AH=(Z+nB)(1+e).

313. A)=(F+27+ D(e—1).
314. A)=(F+1) gz

315. AD)=(1— &WZ—4).
316. lx)=1— cosz.

37 S =" =

301. fzy=1+cosz.
302, lg)=1—
303. f(z) =

Z San

304. f(DH=(Z+1)shz..
305. f(2)= (z+m')shz.

306. f(2)= 2.

2
307. f(z)= (=0,

308. A7=cos?.

k]
— Z
m- f(z) = 14z ‘z .

318. flz)= 258,
319. D=e*.

320. A7)=sin’z

321 f( ) Sm Z
322.ﬂz)~smz3.

323. f{7)=cos’z.
324. f(D=(z ~2)".

25, ()= (1-V2~ 2cosz)2.
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LI

Aronanuk reopemach

326. Kyitnaaru TacaukHW HCOOTIAHT (SITOHANIMK TeopeMa-
cM): Alimaitaux, f(z) 8a g(z) dyaxuusrap DcC coxada 2040-
Mopih Byaud, xamuda Gumma sumum nyxmaza 32a 6yazan EcD
mynaamoa f(z)=g(z) Gyacun. Y xoada bapua e D asap yuyn
Sf(D=e(z) byaadu.

XaKHKHI aHATH30ArY MabiyM dopMynaiap Ba AroHaTMK
TeopemacHaaH doiizanannd, Kyituaarn GopMysasapHHHT
KOMMNEKC V3rapyRYrIADHUHT UXTHEPMH KMHMATIAPH YUVH
VPUHIY 3KAHJIUTHHH HCOOTAANT:

327, sinz+cos =1.

328. &t =g e,

329, sin27=2sinz cosz.

330. ch2z=ch’z+sh’z.

331. sin (z,*z,)=sing coszﬁcosz,, sing,.
332. ch(z, +z,)=chz chz,+shz 'shz,.

333. cos(zl+z2)=coszl-coszz—sinz:-sinzz.

334. cosz,+cosz,=2cos 5—%53 cos A2 ;Z i

335. shg, +shzq=2sh51*2'i .cha ;Zz _

il iz "
336, cosz=¢ EL TEHMMK EpAaMuia aHMKJIAHTaH COSZ

dyHkuMg OX ykuaa cosx yHKuHAcH G1MnaH YCTMa-yCT Tylua-
auraH pa KoMrieke tekuenuk C na ronoMopd OyiraH sirona

GYHKLNA SKAHJIWTHHU HCOOTRAHT.
Ir4 —iz
337. sinz=¢ *Efm TEHIIHK EpaaMila aHHKIAHaIUraH sing

pynkuna OX ykuna sinx QyHKUMACH OU1aH YCTMA-YCT TYLLUATHIAH
ga C na ronomopd O¥nran arona gyskumrs GYIVIIMENR KYPCATUHY,

- n .
338. ¢° = lim(l + i] TEHINKK €pAaMuIa AaHUKIAHALWUTAH &

A—rce

dyukunsa OX ykuna e* ynkuuscu OUIaH yCTMAa-YCT TYLLIAIH -
rad Ba C aa rosoMopd 6¥nraH sroHa GpyHKUNA IKAHIUTHHK
MCBOTIAHT,

339. f(z) =sin i dyHK1ms O HYKTara MHTIWIYBYM YEKCH3 KVn
COHAArn Zj = 7‘% k=1, 2, ... nykranapaa 0 ra aitnananu, ne-

KHH (7} £ 0. By daxT aronanuk reopemacura 3u 3MacMHu?
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340. f(z) = sin 'I'-Lz dyHKUMS z=1 HyKTara UHTIWIYBYH YeK-

Cx3 K¥N coHaarM HyKTanapja HOAra HHTHNAOU, JEKHH
A7) & const. By QakT AroHaTHMK TeopeMacHra aMa aMacmu?

341. Komnaekc tekuenuk C na ronosmopd Ba yarapMacian
dapknu GVarad GyHKUMA HONAAPMHUHT KeTMa-KeTIMIH JIi-
MUT HyKTara ara 6YaMiiy MyMKHHMHK?

=0 Hykrana ronomopd OyaraH Ba z = },-(nz 1, 2, ..)

HyKTanapaa KyWMAarm MHCOAnapaar KMHMarTiapHH KaOyn
Kunaaurad Rz} yHxuHa Masxyiamm?

342.0,1,0,1,0, 1, ...
1
343-05 %, 0, iaoa 6 "

0,01,
AL
;Oa 2%
i S :
2k 27 ;
F
£
H) L n+l!

7=0 nyKraga ronoMopd 6yaraH Ba n=1, 2, ... Jap y4yH
KyHAnaaru MHCONNapAar WapTiapHu KaHoaTnhaHTHpysuM flz)

(QYHKLUKS MAaBXyIMH?

s6. /()= 11-0)=
ar. f(5)=1(-4)=%

8. /(})=sin-

349, f(*'*)——- ! cosmn.

n

31 f(L)= o

= Imsl

352. J3)= oz

Ky#innary myuconapnary a (n=2, 3, ...) 1ap y4yH lzi <1y
OMpAHK noupana ronomopd OynraH Ba f| (ln) = @, WApTAapHH

KaHOoaTnaHTHpys4n AZ) QyHKUMA MaBXyIMH?
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359. a =(—1)y".

360. g = =17
n n *
= n+l
36]. an_%'
362, au‘ =azk+] =~J-' k=l, 2, .

Zk »
{l z—1i <2} noupaga rosiomop¢ 6YAraH Ba Kyiuaaru M-
COANApAArH WAPTIAPHA KaHoaTAaHTHpyBuH (n=1, 2, 3, ..)
A2) dyHkuns maexya 6¥aca, my GpyHKUMAHHA TOIMHY.

363. f(4) = (=)= L.
364. A1) =A%) =i
\
365. /(i) =~Am) =i
1"
366. 7(-2;) = S
_367. Qapas kunaimk, f{z) Gynkuus D coxaauHr ENUFH
D na ronomop 6yacHH. UXTHEPHIA TAHKHAAHTAH @ COHM YUYYH

AD=a

TEHIIAMAHHHT YeKNH COHJAry euumMaapuruna D coxana étu-
WHMHHY HCOOTNAHT.

368. AnTtainuk, Az} Ba g(z) dyukundanap D coxana rono-
mMopdy O¥nub, Wy coxaia yudy

F'() =Mz, A2)

AndrpepeHuMan TeHI1AMaHW KAaHOATIAHTHPCUH. By epaa P(z,
w) — ¥3 y3rapyBuniiapHra Huc6atax xynxai. Arap Supop z,¢ D
HyKTana flz,)=g(z,) TeHrnuk Gaxapmica, y xonta D coxana

S =g2)

SYnuIIMHA HCBOTHAKT.
369. Papas xunainuk, fz) sa g(7) dyHkuuanap D coxana
roaoMopd SYaMG, Wy coxana yiudy

FrN)=P(z, F, F/, ..., ™)

AuddepeHUHAN TeHITAMAHM KAHOATIAHTHPCHH. By epaa P —
¥3 yarapyBuniapura HucGatan kjnxan. Arap 6upop z,c D yuyH

Az)=g(z), FUZ)=g(g), .. fONz)=g""(z,)
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TEHIHKtap Gaxapuica, v xonaa fz)=g(7) 6¥anmuen ncbot-
JIaHT.

370. A2)=A27) dyHkunonan TeHrnama z=0 nykrama rono-
Mopd Ba yarapmacinaH apkau Oyaras eynmMra sra OViIdiuu
MYMKHH 3MACJHIMHY HcBOTNAHT.

371. Aitraitnuk, aaspuit A2) GbyHKIMSA 7=cc HYXTAHH V3
uunga caxiopuu oupopta D coxana ronomopd 6yncHH. Y xonna
D aa f{z)=const 3KAHAUTHHYU HCOOTHAHT,

KOMWMK TEHICHINHUKIAPH BA MOAYJIHMWHT
MAKCHMYM MNPHHUMNTH

Aittaitnuk, { 71 <R} aoupana fz) dyHKuns ywby
f@)=Yc "
n=l}

xaropra €inaran 6¥iacun. Kyiinaaru tacinkiapun ucbotTianr.,
- 372. Uxtrépuit <R yuyn

I 2 oo !,
L flreey do= Sl

n=0

TEHINIHK YpHHNH.
373. ManbnymkH, Kolln TeHICH3MHKIApHTa acocaH, arap

max|/(z) = M(r) (r < R)

6ynca, v xonna

C

n

<M p_q, 2, ..
r-’f

TEHTCH3AHKIAP Ypuunn GVrap 3au. Arap 6y Kouwu Teﬂrﬁu}
(r)
k
-

JIMKJIAPMHUHT OMPOPTACH TEHINTHKKa aiiaHca, sbHI 1Ck| =
Gynca, y xonpa Oepuaran PyHkuua ywody

Ad=e

KypuHULira ara oyaamu.
K¥pcarMa. 372-M1co/lary TeHITMKAAH KeAUO YHKAGH -
raH
QR P 2
z;){c", " g [M(r}]
TEHICH3IIMKIAH (oiigalaHuHT.
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374. Arap p Gepuaran XATOPHUHI AKHHIARIMIE PAIHYCH-
NaH karra O¥nmaran nxTvepuit con 6¥amb,

M= Mp)= rir:llgﬂf ()

6ynca, v xonna =0 Hykranan f{7) GyHKUMAHHHE SHT AKHH ~
Hoauraya oynrax macota

..
M +cq|

A3aH KHYHK 3Mac.

KypcaTtma. { f(z)—cg <l ¢/ } coxana flz) bynkums Honra
TEHT 3MACAHIHHH KypcaTid, Komn TeHrcuanukaapuaan Gpoi-
Aananras xonaa | fAz7)—c,|Hu Gaxonanr.

375. f(D)= g.ﬂf.,z" dynkuvs {| 4 <} 1a ronomopd 6ynCHH.
Yuiby
o2)=3 =L
=l

KATOPHHHT OYTYH KOMIUICKC TeKUCAKK C Aa sXHHAAYBYY pa
YHHHI HHFUHIHCH Y4yH KYWHAaru

L3 i
lp(z) < Me " Ba [:p”" (z)| < rﬂ*e * (M — y3rapMmac)

TEHTCUTHKAAPHUHT YPHHAKN OVAHILKMHK KYPCATHHT.
376. UxTuépnii

P (D=c, ezt . tezm (c,z0, n2l)

Kynxaa xed 6¥nMarania OUTTA HoMra 3Ma IKAHAHTHHH NcboT-
AaHr (anrebpaHMHT acoCHIii TeopeMacH).

377. Kyitunars Tacaukuu ucGotnaur: arap f 10 dyHKuns
DcC coxana ronomopd 6ynub, yuunr moaynu | f 6upopra
MUKH Z,c D) HykTana (Jlokan) MaKCHMYMra SpHLICA, ¥ Xoana
SfiZ)=const 6ynany (MORYJHHHT MAKCUMYM MPHHLHNK).

378. Arap A7) (D C(D) 6ynca, y xonaal f1 makcumymra
cakar coxaHMHr uerapacu d) 1a IpUtIRIIKHK HCOOTNaNT.

379. Arap filz)e O{D) Ba v ze D yuyn f17)=0 6ynca, y xonna

| Azl nuar D coxauuur numnaa MUHMMYMID 3PHILNIUM MYM-
KHH IMacAHIMHK ucGoTnamr.
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380. 379-muconaary A7)0 wapr onub TawnaHea, y Xon4a
MHCOAArY TACAMK TYFpH O¥naaumu?

381. Antaiinuk, fz)#const 8a flz)e (D) 616, {| A7) =c}
YU3INK OMNAH YerapalaHraH coxa Ba YM3IUKHHUHT V3u D coxana
VMK étcuu. Y xonna {| ()| =c} un3mk 6unax derapananrau
COXaHWHr Hynaa f7) DYHKUMAHHUHT KaMuaa OMTTa HOMH ETH-
WHHHW HCOOTAHT.

382. Arap P(z) — n — Tapruban kynxaa 6yaca, {| A =c)
JeMHUCKATAHMHI 4 TagaH Kyn OVamaran OOFIaMJIM KOMIIO-
HEHTAIAPra aXKPaNsHILH MYMKHHAUTHHH MCOOTRaHT,

383. Kyinnaru tacavkan ucbornawr: arap f2) gpyukuns
U={l 4 <1} nonpaaa ronomopd 6¥aud, A0)=0 Ba ¢ ze U yuyH

| i)l €1 6¥aca, y xonga v ze U yuyH
1Az <l zl

TEHICH3MUK VpHHIM 6Vnanu. Arap 6upopraz# 0 Ba ;e U/ Hyk-
tanal A2 =] 2} 6Vaca, y xonta U uuur xamma epunal f(2)d z/
abHH )=z (o — xakukHii con) 6ynaam (LJeapu aemmacn).

384. Arap A2) (b‘yHKllHﬁ U={ z| <1} noupana rosomopd
6VauG, v ze U yavn { A)<] Ba Ra)y=0 (| al <1) 6¥nca, y xonaa
¥ ze U yuyH ywby

Z—a
I-az

() <

TEHICH3AUKHUHT YpuHaH 6VMIIHKEKM uchoTnanr.
Kypcatma. ¢(z)= l?*_ﬂa_lf(z) épaamMuu GyHKUHAHN

KApanr.

385. Arap fiz)e O(D)nC(D) Ba f= const 6yanb,| Az} =const
oyaca, y xonaa fz) dynxkumsiHupf D coxasa xamuga 6utta
Hoara ora OYNHWHHA ucOoTAaHT.

386. Aitainnk, f(z)e Ofl d <R} 6yau6, f(0)=0 Ba
v ze{l zl <R} yuyn | A <M Gyncuu. V xonna

o<

OVIHILHHH BA Oy TCHICH3THK
f)= Me" &

6y1raHiar¥Ha TEHITAKKA ailaHMIIKHK NCOOTNAHT.
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387. dapas xunaitnuk, f () dyuxumus { z| <R) moupana
rosomopd 6yaub, ywa epna | f( <M sa fa)=0 Jaa| <R)
OVrcun. Y xonaa KyiHaaru

f @< |:1"-M‘;i| (4<R)

Bad

TEHTCHITHKAAPHUHT YPHHIK OVAMIIMHHU UcDOTIaHT,
388. A7) dyHKumMA {iRezf< ﬁ} iynaxkaa roaomopd Ba

Ai0)=0 6ynu6, wy iynakaa | fz) <1 TEHrCHM3IMKHH KAHOAT-
NAHTUPCHH. Y XoNda ury iynakaa

| Aol < tgz

TEHFCHINMKHUHT DaXapHAWIIMHHY HCOOTAAHT.

389. A7) dynkums {Rez>0} spuM TekUcIHKIA roaomMopd
Ba yerapanadraH G¥ncuH. Arap A7) dyHkuus wy Apum Te-
KHCauKIa €TyBud {Z.}, Z —eo, KETMA-KETAMK HYKTajiapuia

HOITA AlAAHCA, Yy XOMAa 6KH Az)=0 BYAMIINHKN, 6kM 2 szl
n=1 "

KATOPHHUHI SSKMHAALHILHMHH UcBOTaHT.

390. A7) dbynxuua {| zl <R} nonpana ronomopd Ba yera-
pastaHraH 6yaud, 1y JlomMpana ETyBMH {2} KETMA-KETIHUK HYK-
TAAApHAA HONTA aiifaHCHH. ¥ xonaa € A7) =0 Oyauwm, éku

hy (R - JZNI) KATOPHHHT SIKMHAAIYB4H OVNMILMHY HCOOTNAHT.
n=1

K¥pcarma. 387-muconnan ¢oiinanaHunr.
391. A2 dynkuns D coxana ronomopd 6yaub,

inflf @} =u>0

oyncun. ¥ xonna € f{g)=ue®, éxu I COXaHHUHT Xap GHD MUKH
nykTacuaa | A7) >p 6yamiuknn ucbotaaur.

392, Aimaiink, (7 — n- Tapionn Kmxaaga M(r) = rllitlgzclP(zﬂ

OyacuH. Y xonaa 0<r,<r, nap yuyH
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Moy, Miy)
rirl - '{r

TEHTCU3NMKHHUHT YPUHAM OVAMIUMHM Ba 6y TEHICHINHK
P()=az" Gynrannaryna 6upopra r,, £, XyOGTINK y4yH TeHr-

AuKKa afiAaHHLIMHA WCOOTAAHT, -

393, ®apas kunaitnnk, A)e A DNC(D) 66, | Az) =
=const 6yacuH. Arap D na fiz) £ const 6y:ca, y xonaa D coxa-
HHHI KaMuaa OHTTa nykracuiaa A7) QyHKUMS HOAIA TEHT
6YArWUHN ucboTnaHr.

4-§. Jlopan xaTopn
Yuioy

1 1 1
. +c —1 44, L+
te, @ar " (e ' 2-a

tete(z—a)to,(z—a)y+ .. te(z—a)y+ ..

vipona Jlopan xaropu aeiiunaan Ba

Y.c.{z—a)y
ot
Kabu 6enrunananu. bynna....c e  ....¢. ¢, ..., €, ... KOM-
maeke conaap JlopaH KATOPMHKMHT KO3dupHUMeHTIApH, a 3¢a
OMPOpP KOMILIEKC COH.
Jlopan xaropu

icn(Z-a)" - | (1)
n=l) .
Ba

Yelz-a n

n==1

xaropnap #AFMHACH cupaTuaa ndonananann. (10) katopra
Jopan xamopununz myrpu xucmu, (11) ra sca bow Kucmu
AeHUNAAH.

(10) napaXxanu KATOPHUHT AKWHJAWMKIL PAIHYCH

“ T 12

dopmyna éfmmwxa TONHRAMOD, YHHHTI SKHHAAUIHHEI COXACH,
{ze C'} z-—a| <R} 6¥nanu.
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(11) xaTOopHHHI AKMHIAWMKILE PATHYCH

r=Timgfe.] (13)
dopmyna EpnaMMaa TOMTHAALH Ba YHHHT AKHHAALHLL COXACcH
{ze C:|z—aP>n
Oynann. bepunran Jlopan KatTopHHHHT AKMHIALIKLT COXACH
{z Clz—al<RIN{ze €| 7—al >A={ze Cr<|z—al <R}

TynnamuaH (xankanan) wbopar 6ynazn.

S-treopewma. Azap f(z) dpynxyuna U={r< | z—a) <R} coxada
(xaaxada) zosomopep 6¥aca, y wy xaixada Jlopan xamopuza
€iinsaon:

A= Tedz-ar. (14)
Karopuuur Koadbduumentnapu yuby

= § LD dr (n=0; 21, 22,.) (5)

-
L] 211'1 I:. ,,|=p (Z_a)nﬂ

dbopMynanap épaamuga Tonunanu (r<p<R).
Arap uM =|m,;‘i"‘|f(2)| nxecak, Jlopan xaropu (14) umur
z-4a]=p

ko3 HUMeHTIapH YMYH

le.] < -g% (n=0, +I; #£2,..) (16)
TEHICUITHK YpuHAW 6¥n1anu. Onataa (16) Kown TeHren3nuk-
AApKA aeluianu.
JlopaH KATOPMHHM SKWHAALIKLI coxacHua Xaanab andde-
peHuHanaLI

’

- - |
( zc,(z—a)") = 3 [e.c-ar].
WIYHKHTACK Xap1ab uHTerpannai

_I[ic,(z—a)"}lu S jelz-aydz

N=—o= Rum-

MYMKHH,
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23-mucon. Yoy
5=

e 3741

Jlopas KaTOPUHHHI AKHHNAWIKIL HYKTANApH TYNAAMMHE TO-
[IUHT.
Papuianks,

[na Ll
!
v
+
(gl

i L Bt AP R ¥ TP

By TEHTCH3TMKHHHI YHI TOMOHMArM Xap OMp KATOPHUHT
SKHMHAAHIL PATHYCH XAMIA IKWHITALIHIL COXACHHH TONMAMM3;

(12} dopmynanan droiigananub 2635 ;] lapaxanu Katop-

HHUHT SKHHI3AMWHU paavyCh
R= :l = = 3,

lim of -

P |

AKMHAAlWMW foupack aca { | z| <3} 6ynMiuMam Tonamus. By
KATOpPHUHT yMYMHH xann yayH {|z|=3} na

liml-2—|=1=0

n—oe| 37 4]

Gyaranuaan, yHHHE {| z| =3} na ysoknawyeum akammuru ke-

JAU0 umkaiu.
DHIH
= _
RaRTw - (an
KaTOpHH

Katop { |w|<l} na, {17) katop aca

dwl<u={Ho] =(121>1)

Na AKMHJIAILYBYM OYnamu.
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bepyinran Jlopan KATOPHHUHT SIKMHIALIUI HYKTAlapuaaH
nbopar ryniam

thzl<syntlzl > n=p<lzl<3)

xankanaHd vbopar Oynap sKaH.
24-mucon. Ywoy

3 £
P il
JlopaH KAaTOPHHHMHI SKMHNALIKII HYKTANAPM TYIVIAMHMHH TO-
NHHT.
By xatophuHr kosdpdruneHTIApH

¢ = .—l—. C = l-— = i
(—n)2+l nt+1

oynuo, (12) sa (13) dopmynasapra kypa
R=1. r=1

6y¥nagn. By xonna 6epuaran Jlopal KAaTOPHHAHT AKWHJIALIHILL
coxach {r< [z] <R} T¥mnaM -— 6y TynnaM 6¥nanu. z|=11a

L

<
nlel

n*+1

oynranauru cababnu

5 £

i n+l

KATOD AKMHNALYBYK (abcOMOT AKHHAALUIYBYM) DVIAIM.
HIyHaa# kunub, Gepuaran Jlopan KarOpUHUHT SKMHA-

WKL HyKTaNapuaaH ubopat tmnam { | z| =1} ailnana 6§naam.
25-mucon. Yuby :

i sifLin +i(z—i)"

: T
ol E 2T B i WL

JlopaH KaTOPHHHHT SKHHAALUNLE COXACHHHN TOTIMHY,
Appanc JlopaH KATOPMHHHT TYFPH KHCMH

< (2-3)
”gu n!

HH KapatiMu3, By napaxann KaTOpHUHT SIKMHAALIKIL PAAHYCH
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R=—1_=-_1

imled  Tmyl,
6YNMG, sxuHAatni coxacy { | z—i| <so} G6¥naam.
DHay depHATaH KATOPHHUHT GOl KMCMH

¢ sin in
-
HM KapaiiMu3. by kaTop yuyH

[ei(inl _ e-—i(r’n}] —

=t fen—ey=—e 1o L
P 2i(e e)' 2:‘(] ez:v)
—
r=1lim q/]cﬁn| =e
e

6Vnann. JeMak, KATOPHHHT SKHHIALIHLE COXacH { | z—il >e}.
Wynaail kunud depuaran Jlopad KATOPUHUHT AKHHNALIALY
coxacy {e< | z—i| <eo} Hynap skan.

26-Mucoa. Yby

¢, =sinin= 217

6ynuo,

f2)= (z—_l)l(z—_2)

dbynkuusrn {ze C: [<|z1<2} na Jlopan kaTopura éjunr.
Pasiuatiku, Gepunrad dyHKuma b={ze C | <]z] <2} xan-
Kaita ronoMopd. butobapun, yuu JlopaH katopura €Ml MyMm-
KHH Bynanu.
AsBano flz) GyHKUMAHA

N S R
IO =me =2~ =

Kypunulinaa €3us onamni. CYHr 6y TEHTJTMKHUHT YHT TOMO-
Huaarn QYHKLUHANZPHUHT xap OMpHHM KaTopra éflaMm3:

_|_=_l<_1__=_l“(£) v 2
-2 2 l—%z 25) ¢ a0 2™
By katop {|z| <2} na skunnawanm
1 1 1 < 1 - 1 - 1 g u
‘ﬁ:_?l =- 2= Yr=-22
=0 n=0 n=| n=-1

by katop 3ca {Izl >1} na AKMHRAIAAHM.
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Haruxana 6epuaran (byl-ll(l.lllﬂ

f(z)--Ez

Katopra énwané, y {1<|z1<2} na axnnaamysun 6¥nann.
27-mucon. Ywby

1
f(2) = 2e?

Gynxunann ¥={0< | z| <o} xanKana z HMHT napaxanapn G¥inva
Jlopan xaTopura éiMHr.
3-§ na xenTupunra (2) dopmynanan ¢onnarannt et dyHK-
UMSHM XATOpra €HaMH3:

By xarop { | z| >0} na axunnautysun 6ynann. Wynu srTH6GOpra
onrb TonaMua:

1
@y =2et =20+t F+fih+.+

~

zz
+ﬂ-!-z1;+...)=z,J 12 +5+ 14 ;(,fﬂ).

By GepuaraH dyHKIMNA Z HHHT fapaxanapH 6yiinya éinnma-
chaup.

MHCOJ BA MACANANAY

Ky#inaarn muconnapga JopaH KATOPHHHHT SKMHNALIHLL
HYKTAal1apH TYNJIAaMHHK TOMUHT.

394.'%() L3

n=0)

395. Z -1, 3 e

1(z+1)" .,=u(n+l)"

* 396 3

- o
2 (“} Y + E]n(z +1-H"

397, 3L 3L ().

eyl ey ¥
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n (2=0Y
398- 2(1_‘) + 4 Z( l) (2,)" "

399, Z (3+4)" 2(z+2:) ‘

wot (2420 a2

400. ): + Z(l +in)(z -2 +i)".

n"(z- 2+i)"

T R I P e iy

402 YL LT

a03. - 75+ Tz - D

404, El—+ Z( J'.
405. 3 -1+ L 3 (2~ 1)

a=-1

" 406, 3 (n+ 2"z i)

n=-1

a07. 32

H= o

a08. X 0 s,

409. "g_(Z‘"j +17(z - a)®,
' 410. ,2“2'"2 (z+1)".

411, )f 2"

an. 37

1§-952 273



413. ®apa3 Kunaiauk, )E c..z—a)" Jlopan xaropu
{r= | 7—al <R} €nUK XanKana akMHIALICHH. By KaTOpHHHT Ko-
ahdunMenTiapy yuyH ywby
1

( +F) (n=0, £1, £2, ..))

TEHTCHIMKIAPHUMHT YPUHIHN 6)“umumﬂu ucbotnanr, By epna
M — n ra 6oFIHK 6ynmaraH oupopta yarapmac COH.

414. ARTARTUK, Za {(z—a)" Ba Zb (z—a)" Nopan
KaTop/iapu {r<|z—a|<R} XANKana Moc pasminaa f(7) sa g(z7)
AMFMHAMAAPTA 3ra OYACHH. Y xonna

Yedz—a) | Gyepma «, zak s

H=—ce kz—on

JlopaH katopy Vwa xankana f3)g(z) WurMAmRMra ara 5ynm-
LWHHH HchoTnaHT,
415, Kyiivaaru teopemasy ucbotnanr {((pyHkumnsguunr Jlo-
paH KATOpHMTa éHMNTMACUHWHT ATONANMIN XaKHIa):
AHTalmHK:

D={r<lz—al<R) ®va G=ir<|z—al<R)
Oiinue, Yp={|z—a|=p}<:D Ba ypcG 6yacuu. Arap

()= +fﬂ:a,,(z—a)" pa £(2)= ib,,(z—a)"

n=—— n=—m

Jlopan Katopiaapu Moc pasuga D sa G xankanapaa AKHH-
nalca xamaa

Aol =5l

Oynca, y xonaa 0y KatopnapHuHr koadpunveHTnapu oup-
Oupura ajiHas TeHr G¥nanu:

a=b (n=0, [, ¥2,..},

ABHH KATOpNap yCTMA-YCT TYLWAAM.

Kyitnparu mucomnapaa Az) GyHKUMAHN KYPCATHATAH Xa-
Kala €KM KypcaTwiraH z= 7, HyKranuur arpodmuna Jlopan
Karopura éiMHr. KeitMHry XonIa KaTopHHHT SKUHJIALINIE CO-
XACHHHU TOTMMHT;
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416. f(D) =555 =0,
a1, =55 =

418, (@)= (TIT)F; (a=0, k — naTtypan coH);

419. f( = (a#0, k — nHarypan coH),;

za)

420, (D=0 z,=0.
421.f(z)=-z-(—;-5; z,=1.

422, (D) = 7 T g =
423.f(z)=(~;m; V={0<|z| <1}.
424. f(z)=§-—1—)1(;—5)-; V=(2< | 7| <oo).
428, f(2) = z(z ¥ V={0<|z]<1}.
426. (D)=~ i =< =1 | <w).

421, f(1) = m; z=1

428. /@)= 1= 7=

29, fA= 53t =,
430. f(z)=z,+l; 7=l
31 f() =L =0
432, f(D)=7'cosl; z=0.
433. f() =L z=0.

l+cosz.

434. S =737 z=0.

435. f(2) = sin’ ", z=0.
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436. () =Gzjezys v=(2<lzl <3).

437, f(2) =1 pre= I (1 (4 FARS 1Y
438. f(2)=}‘=?‘_'7; v=(1<]z+2|<3}.
439, f(z) = ——1;; V={0< | z—il<2).

440. [ (D) = z:Z 3 V={2<| 2—1]<+ed),

Ml.f(z)=*’{~; z,=0.
442, f(2) = % z,=0.

443.f(z)=—'~°§-1; z=0.
444, f(=Lsin’2; 2=,
s, f()= 55 =0,

o 2243
446, f(2) = zf;” p={1<!z <2}.

447, f(z)=?‘—‘§%; Ve(1< |zl <2).

448, f(2) = ?—g?—g- y={1<|7+2]<4).

449. f(D = 1= s 4),. V=(4< | 7242] <o),

-1 .
450. f(z)-—z Tosers V=l0<]z=2]<1h

_ 2z+l . -
451, /(D= dig Ve(2<| 7] <oa).

452, f(z)=(—z_—n!(z—+2;; v={1<|z] <2y

453. f(2) = p={1<]z] <2}.

_1_
(22 +1)(z* ~4)

454, f(2) = z’e'f-. Ve={0< | z| <),
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455. f(z) = 22 sin E% . y=0< | 2] <oo),
456. f(2)=2’sinl, 7=
- |
458, f(z)=25in2z+cos‘zl. z,=0. .
459, (D) =5 +cos—zlz—, =0,

460. f()=zcosghr. =1L,

461. f()= 7’ sin%l; z=1.

462. /(D)=

Z +2z+2 L= 0

22745

463. f(z) = m) s zﬂ: 2.

28 -27+5

464. f(Z)=m§

=<zl <2},
465, [(2) = 2 AR |
466, f(2) = @ +|)2 A
467. f(@)=sinz-sind.  p=(o<|zl< o).
468. f(gy =t V={0<]2l< ).

469. f(0) = sinﬁ_ =1

Kyitnaaru Mucosutapaa GepwiraH yHKumsiapam V={1< | z| <2}
Xad/KAlA 7 HHHT gapaxanaapn 0yinua Jlopar katopura éiuur:

I T e

470. S = ey - ;
_ 244

471, 1) = o

472. f(2) =

__z
(22 +1)z+2)
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_ 1
473. f(z) (1_1)2(z+2) "

e L
474. (D= 7o

- 1
475. /(2) = (Z-DZ+4)°

Kyjiingarn muconnapaa GpyHkimsinapau Gepuaran F xanka-
ha (z—a) HUHT Japaxanapu 6¥itnua Jlopan xatopura ¢HuMHT:

476. f(z)=gzi—3)7¥ a=1; V={<lz—-1]<2}.

477. f(D)= =1; V={1<]z—1]<2}.

1 .
(2279) 2 4

Z+i .

478. f(z)—ﬂ a=i Ba -ieV

479, f(z):;;i a=1 Ba 2eV.
480. f(z)=z(—z_,§(72); a=0, Ba —%eV.

481. f(2) = 22r; a=1 s —leV.

482. f(z)=(z—+ﬁ(3?_7); a=—1, V={0<|z+1]<3}.
8. /= iyt a=0 v=ilzly)

484, f()=2 cosz—i, a=2, V={0<|z—2]<e}.

Kyiunary muconnapna QyHRKUMsIApHU 7 = g HYKTaHMHT
arpoduga Jlopan Katopura €fHIL MyMKUHMH?

485. f(: )-;;5';:—1
486. f(D)=cosl; 4=0.

aq = oo,

487. f(D=cosl; g=oo
488. f()=sec ly; a=1.
489. f(z)=clgz a=-oa.
490. f(D=thl; 4=p
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2
91, D=7, z=0

z
sinl
z

492. Sl = %5, a=c.

sinz-3°

5-§. OyHKUMAHHHI AKKATAHTAA MAXCYC HYKTAIapH

bupop fz) dyukunaHu kapainuk. By dyHkuus yuyn a
Hykraaa (a € C ) ronoMopdauk wapTu 6axapunmaca, a fz)
(DYHKUMSHUHT Maxcye Hyxmaci Jeinaaau.

4-Tavpu . Aeap a maxcyc nyxmanune wyHoail

Uay={ze C 0<|z—al <)

ampogu monuacaru, fiz) @gyuxuus Ula) da conomopgh 6¥aca, a
HYKmMa f{7) Qyricquanune SKKAIanean Maxcye KyKmaci detivaadu,

dapaz kxunainuk, g Hykra flz) GyHKUMAHKUHE sKKanaH-
raH Maxcyc HykKracH OV/ICHH.

1) Arap
lim f(z) = A

(A — veiun coH) Ofnca, a Hykra f7) GYHKUMSHUHT Sapma-
pag xurunaduzan maxcyc Ryxmacu neHniany.
2) Arap

lim f(2) =

gynca, a vykra A7) GYHKUNAHHHr Kymb nHyKmacu Teidnnamu.
3) Arap z—a 12 f7) GYHKUMAHUHT TUMUTH MaBXya Oyama-
ca, a HyKTa f17) Pynkuuanunz yma maxcyc wykmacy JeAvIAA.
DenatMma. a Hykra 7)) GyHKUMsiHHUHT baprapad KHIH-
HAAKMran Maxcyc Hykracu G¥nca,

fla) = lim /(2)

1e6 OTMHHUIM HaTHXACHIa Maxcycauk Saprapad sminanu. Arap

a uyKra A7) byukuuauuHr KyTOH Ofiica, y xon4a Wy HyKTa

f—(lzg OYHKUAAHKHT HOAW Dynann. T(Iz_) (hyHKIHA HOAWHHMHT

TapTHBUrafiz) pyHK UM S KYTOMHMHT TapTHOM neHu-
JIANH.

DHAM GYHKUHAHHHT MAXcyYC HyKTajapu OunaH yHWHT

TNopan KaTopH opacuiard GOFIAHMIHHYA ndolanaikaurad Tac-
JHKJIADHNA KEITHPAMKU3,
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6-reopema. f{z) QYHKUURHUNZ AKKAAAH2AH MAXCYC 0 HYK-
macu ynunz Gapmapagh Kuauw mymxun 6yazan maxcyc nyxma-
cu bpanuu yuyn f(z) pynuxguanunz a uyxma ampoguda Jfopan
xamopuza édusmacuda Gow KucMunune Gyamacauzu, AsHu

f(2)= "%C,,(z -a)

Oyauwu 3apyp ea emapau.

T-reopeMa. f{z) QyukuURHUNZ AKKAIGH2AH MAXCYC O HYK-
macu ynunz Kymb6u 6yauwg yuyn f(z) pyuxuusnunz a nyxma
ampodguda Jlopan xamopuza éidurmacuda bow xucm mapxubu-
da nextu condazu Hoadan apxau xadaapununz Oyausms, AcHu

f@)= Yez-a)  (m>0)

a=-m

6Vauwu 3apyp ea emapau,

8-reopema. f{z) dyrkunanunz AKKAAGHZAH MAXCYC @ RY¥ -
macu yrune pma Maxcyc Hyxmacu byaumn yuyn f(z) dynxuyus-
Hunz a Rykma ampoguda Jlopan xamopuza éduamacuda Gow
KHCM Mapkubuda ¥excus Kjn condasu rRoidar gapiie xadta-
pununz byauuin 3apyp éa emapau.

28-Mmucon. Yuby

floy =12
Z
dyuxuma yuyr z =0 Hygra KaHnaii Maxcyc Hykra 6ynagu?

ABBano cosz GyBKUMSHY z =) HYKTa arpodmia napaxa-
N KaTopra €iamMua:

2 4 6
cosz=l—%+%f—%+'-"
Y xonna
- b
f(Z): C(;SZ =%—5—!+z—!+... (18)

6¥nagn. KeitHHri Tenraukia 7—0 aa xannab AHMHTIra yTHO,
TOMAMM3:

Hemak, z = 0 6epunras GpyHKuMInUHT 6aprapad KHWIHII MyM-
KMH OynAraH Maxcyc HYKTACH 2KaH. '
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Iily xynocara (18) €iiunma Ba 5-TeopeMara Kypa XaM Ke-
ML MYMKHH.
29-Mmucon. Yoy

fl=-F
et +]

hYHKLUHMAHHHT MAxcyc HYKTACUHH aHHKJAHT,
by ¢yHkuus {0<|z—ni| <n} ma roromopd Oynmub, z=ni
HyKTaza ronoMopd G6yaMainu. BuHoGapuu mi HyKra Maxcyc
HYKT2 O¥JaaIM.
. T _ .
!Ln;?r et+l
6yanwKuaad nf HyKra Oeprarad QyYHKLMAHWHT KyTO HYKTAcH
IKAHIUIH KeNHD YHMKAIH,
J0-mucon. Ywoy

1
f(z) =e€F

byukung yayH a =0 HyKTa ¥Ta MaxCyc HyKTa OVAHIIHMHM

KYPCATKHT,

1
Bepwiran f(2)=€® dynkuma {0< | 7] <w} ja ronomopd

0vynn0; g = 0 HyKra YHHHI Maxcyc HYKTacHIMp. Maxcyc HyK-
TaHHHT XapaKTepHHHU aHUKIALI MakKcaauna 7—0 aa flz) pyHk-
UMAHMHT THMUTHHH KapaHMH3,
AWTaliiuk, z = x 6¥acuH. By xonna
1 L
lime: =lime~ = oo,

-0 x—0
r=x x>0
x>ﬂJ

1 1
lime? =lime~ = 0.
z x—}

{;:x\ x<0

ref),

Hewmax, z - 0 naflz) GyHKUMAHMHT TMMHMTH MaBXYH 3Mac.a =
HyKra Gepunrad GyHKIHAHMHT ¥Ta Maxcyc HYKracH Oinanm.
J1-mucon. Yuby
5
_ <
/) (1-2)?
¢ yHKUUAHUHAT Dapya Maxcyc HyKTaTapHHH TOTIHHI Ba ynap-
HHHT XapaKTePHHU AHMKJIAHT.
Bepunran ¢vukuus {0<|z—1| <} na romomopd 6yaub,
a,=1 xamaa @,=cc YyHHHI Maxcyc HyKTajlapH Oynaau.
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i = i zs = oo k
lim /() = lim —£ = =,

lim f(2) = lim z’)zm

3 (-7

Oynrannuru cababau 6y a =1, a,=e> QyHKUMAHHHT KyTOnapH
6ynanu.

3Han 6Y KyTO Maxcyc HyKTanlapHHMHT TapTMOWHM aHHK-
nanMus:

oL (=¥
{P(Z) B f(Z) - zs

GyHKuma ydyH @,=1 1yKra 2-raptu6an non, 6uHoGapuH Gy

HykTa f{2) DYHKUKAHUHT 2-TapTHBIH KyTOM GVnaan.
Arap

1= of3)= ] < -1y

6yamumHn 3pTHGOpPra oncak, yuaa a = 0 Hykra g(z) dyHkums-

HUHT 3-TapTvONIM HOAW, alHK NalTaa a,= o HyKTa 3ca f2)

GYHKUMAHKUHT 3-TAapTHOAR KyTOW SVIHLIMHA aHHKIAHMMH3.
32-Mucon. Yoy

=%

yHKUMAHMHT Gapya Maxcyc HYKTATapuHH TONHHT Ba yaap-
HUHT XapaKTepUH aHHKAQHT,

Papmanku, 7 =10 Ba 7 == = HyKTanap 6epuarad pyHKuna-
HMHT Maxcyc HYKTanapu 6yau6, dynkuus {0< | z| <=} na ro-
Jomopd 6ynanu.

MabIyMKH,
cosz=1- 5+ & a1y h,
Wynra kypa

oVnagn. By 6epuaran f(2) ¢ynkumannur Jlopan xaropuaup.
Yauur tour KHCMHU ;¢ FaTeHr. Jlemak, 6-reopemara k¥pa, =0

HYKTa f(Z) PyHKIMsAHMAT 2-1apTHOIM KyTO HyKTacH Oynaau.
F(2) GYHKUHAHMHI 7 = oo HYKTAHKHF aTpodunarn Mopak
KATOPUT2 EHUAMACUHUAT DO KHCMY
ZZ -'\’.4 n cln-Z = (_”n+lz2n
gt =D g = EW
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ra Tedr. by HUFHHAMHHUHT XALTAPH YEKCK3 KV 6Yiub, 7-Teo-
pemara Kypa, z=ee 6epunraH QYHKUMAHHHT ¥Ta Maxcyc HykK-
Tacu b6ynaau.

MHUCONT BA MACAINANAP

Kyitunarn dyHkumsaap yuyn z=a uykra daprapad Kuiv-
HAJIHIAH MaXCYC HYKTa SKAHAHTHHHM KYPCATHHT:

493. f(z) = ";‘,‘. a=1.

494, f(z)=ﬂ¥; a=0.

495. [ =50 a=o0.
496. j(z):L{l, a=0.
497, () =" a=0

. 498. f(z) =0 ML a=0,
499, f(z) = %;‘; g=—1.
27 +1
500 f(@=ctgz-1;  a=0.

501 f() == -ghst a=o

sing

502. f(z‘)’cosz_i:?; 4=

503. f(z)—

z+l

. Kyinaarn dyrKumMsiap yuyH 2 = @ HYKTa KyTO HYKTa DKaH-
JIUTHHH Kypcamnr
504. flz)=1: a="0.

Z

505. /(D)= (Z?j,)_h a=i
506. f(z):fif—l; a = ve,

a=0
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508. /(2)= 757 a=0.

ey s
509. f(2)= — 1)2’ a=0.
510. f(z)=ctg—’z!; a = oo,
511 f(z)=tg1tz; a=+1: £3;.

512. f(Z)_ c'osz 1+-2_ ) a=0-

= _shz .
513- f(Z)_ Z-S-Shz’ a =0-

514. flD) = ; ="+2kn: k=0, %1, 2.

] -sinz *

Kyitnaard Mucoutapaarn GYHKUHSNAPHAHT 7 = @ HYKTa-
JAarn KyTOWHUHT TapTHOAHM aHUKNAHT.

cos "Z
515. f(z) == z(i o a=L.
516. f(z)~m-' a=kr, k=0, £1, £2,....
5]7.f(Z)'ﬁ-4;)32§;'~2—3; a=2 pa a=1,
518, /(0= P 4ol m a=2,

519. ®apa3z xunaiamk, fz) sa g(2) GyHKunsnap z=a Hyk-
Tana ronomop(b 65?;1146 Ra)y=glay="0 6yncun. Y xonpa z=a

HyKTa F(7 d)yuxuuﬂ YYYH SKKATAHFAH Maxcyc HYKTa
6YnMb, MyxuM maxcyc nykra 6yna onmachurunu ncbornanr.

Kylnaary muconnapaarn dynkuuanap yuys z=a HykTa-
HMHI ¥Ta Maxcyc HYKTa OVIHIIHHK KYPCATHHY.
1

520, f(2)=e"; a=0,
521, (D) =¢°; a=on
522. (V=€ a=w,
523. J(D)=sing;- a=co,
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524. f(z)=smf—; a=0.
525. f(2) = zzcos*’zi; a =0
526. f(D)=€%; a=
527, f(z) = sine”; a = oo
528. f(2) = cos %

N

i a=-1.

529, f(2) = S'“?‘E; a=—i.

Kyiiniarn mMconnapaary (pyHKUMSIApHUMT Gapua SKKa-
JJAHraH MAaxcyC HYKTAJapHHH TOIMHT BA YAapHWHT xapakTe-
PUEM aHUKIAHT,

$30. f()=grr 534. f(2) =ctgz- 1.
531. f(z)=]',;‘2“ff 535, f(2) = et -1 ).
532. f(z)=2'sin 5. 536. f(2) = "%,
533. f(2) = 5k cos 75 | 537. f(z) = sine.
538. f(9)=

NaHMaraH Maxcyc HykTa OVIMIIMHU KYpPCATHHS.
539, Viuby

f(z)= Zazz" =1+ +7' + 7%+
n=

(bYHKUHMA yuyH { | 7] =1} GMpPAHK alaHaHUHT Xap OUp HYKTa-
CH AKKANZHMaraH Maxcyc HyKTa OVIMWHHN NCOOTI4HT.

Kyhuaarn muconnapnary GyHkuusiapiuHr Gapua max-
CYC HYXTATAPMHHU TOMHKHT BA YJAPHUHT XapaKTEpWHM AHUK-
JAaHT (KyTOnap yuyH yJapHHHT TapTHOMHH KYpPCATHHT).

::—Z"'..z__m__ — 2%27
540. (D) = 5o 543. f(z) = e H,
|
541. flo=ctgz. 544. f(2)=cos 7.
542, f(2)= = +.}3
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Ky#innarn muconnapaarn dyuxumanap yuyH z = 0 HyKra-
HMHT XapaxKTepMHH aHHKJIAHT,

sinz

55. f(2)=e = . 548. f)=(e—1—2)ctg’z.
3 -
546, /() = Si5g- 549, f(o)=-—-S02
cos Z—I+L:A
_1
547. f(=—5—. 880, f(D=e" .
Sin Z_Z*‘:‘j

®apa3s xwraiuink, fz) Ba g(z) GyHxuManap z = @ HyKra-
Ja MOC paBMULIA # Ba m — TapTHONM KyTtOra ara 6ynacuu. Y
Xxonda Kyiupgard Muconnapaary GyHKuManap 7=a HyKraja
KAHIaH MaxCYCNIMKKa ara Bynaan?

551. flz)+ 8(2). 533, 42
552. R2g(2). 554. /Mg (k leN).

Papa3 kunailavk, fz7) sa g(z) dynkumsnap Gepunran
6ynub, z=a HyKta f{z) GYHKUMA YyYyH §Ta Maxcyc HYKTa Ba
£ (g(2)£0) byHkuus z=a HykTaza roroMopd 6¥acun. ¥ xonna
7 = @ HYKTAHUHT KySinnari GyHKUHANAD YayH ¥Ta MaxXCyc HYKTa
OVAHWMKHW KYPCaTHHF.

555, f2)+2(2). 556 fog0.  557. 45

Arap A7) dyHkyHA Z = «~ HYKTaHHHI GUpop aTpoduaa ro-
nomopd 6ynca, y xonda KyHMAarH Mucojifapiari TacAMK-
JNIapHH HCOOTNAHT:

558. 7 = oo HyK72 f{2) DYHKLMSNNHT k — TapTHOaK KyTOH
OVAUIUH YUyH ywby

imlz *f(D=4 0 =)

WIADTHHHY GaXapWIMIIH 3apyp ba eTapaHAMp. -

559. 7 = o Hykra f(2) PYHKUHAHMAT k — TAPTHOIM HOMAR
OynHIIY yuyH yOy

lzi_l.l:[z“f @)=4 0, =)

WAPTHUHT GaXAPUNHIUK JAPYD Ba eTapin. ‘
Kyiuaarn yHKUMsIAD YUYH £ = HYKTRHHHI xapaxre-
PHHH aHHKJIAHT.
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5 4 3
560, f(z) = L3 -2e 563. /(2)= Z'sin L.

i0-2 4Pz’
8
S61. f(z) =3 s64. /(2) = '8 %

562. f(=(2+1)'%=

565. AiTaitnux, f{z) dynkuma {0< | z—al <} na ronoMmopd
OVnuo, z7=g HykTaaa kyrora sra 6¥ncun. ¥ xonpa { | z—a <r}
noupana ywdy

A _
g2 =17 0<|z-d<r
0, z=a

TEHIIHK EpIaMUAA AHHKAAHTaH g(7) PyHKUMS =g HYKTAHHHI
6upop arpoduaa ronroMopd GYIUILIMHU KYPCATHHT.

566. Mapaiz kunaithnk, fAz) dyHkuus ymdy
LD=(z—ay"p(2)

kypuHuuaa ndosanancun. by epaa m — GyTyH coH, ¢(7)
¢ yHKUHs 3Ca Z=a HYKTala rosomopd Ba ¢(a)=0. ¥ xonma arap
m>0 6¥aca fiz) GysKUMA z=a HyKTala m — TapTHOJM Houra,
m<0 6¥nca, m — TapTHbnm Kyrbra sra OVAMIUMHKH HCOOT-
JaHY.

567. f17) dbyHkuHa yekyiM 7=a HyKTada ronoMopd 6¥nub,
10y HYKTaga m — TapTufaH Hosra ara 6¥ncuH. Y Xoana z=a
Hykra F()=f"(2) (n<m) pyHKUMH yuyH HeHaH4H TapTHOIH
Honk 6ynaau?

568. fz) byHKUMA HeKM Z==@ HYKTaaa m — TapTudnu KyTh-
ra ara 6yncuH. ¥ xonaa ;=a Hyxra F(2)=F"z) pyHkuHs y4yH
HeyaH4K TapTHban KyTo 6ynanu?

569. A7) GYyHKUMS Z=- HYKTana ronoMopd 63110, Wy HyK-
Taga m — TapTalaM Hoara ara 6¥ncun. Y xomnga F(2)=f(2)
GYHKIHA 7= HYKTaJa HeuaHYyHW TapTHOAM Holra ara 6ynagun?

Kyitnaary pyHKUMANapHUHT Bapya Maxcyc HYKTa1apHHH
TOIMHHT, YJIAPHHHI XapakTePHMHHM aHMKAAHT Ba dyHKUMAIAp-
. HH Z=co HYKT41a TEKLIMPHHI.

_ 1 S .
510 f(D)= . 513. f(D =7 o
=l =€
s /D=7 S S@=15
4 : 2
5712, fl0) = 1 5a 575. f(z) =31
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576.f(z)=ze .
577. f(2) = %e".

-l

(z,+n3

578. f(2) =
579. /(2) = —%.

580 f(z) Z(] e-Z)
581. f(z) = +=£.
2+e

582. f(2) =
583. f(2) = T2 a7
584. f(2)=181.

585. f(2)=

cosz -1°

586. f()=zcigiz.

1
587, f(z) =sinz-e™*.

588, f()—“‘.

589. f(z)= 4= - 1.

sinz H

590. f(2) = zcos; -z

501, f()=2 sm——z .

592. f(2)=thz.
L
2

503, f(z)=¢€ *.

594. /(D)= ze%.

1
22 (2-cos2)

595, f(2) = z-
596. f(2)=e *.

et-!

.

598. f(z) = tgz.
599.1(2) =tgz.
600. f(z)= “gz
601. f(z)=ctgz-1.
602, f(2) = =—t-—.

sinz-sina ’

603, f(2) =

1
cos Z+Cosa

604. f(Z)=SinT_lEv
7

<

605. f(0) = (22_4)2{:082]—_{ .

606. f(z) = c1g 1.
607. f(D)=ctgl-1
608. /() =sinl+L.

609. f(D=¢€* cos%.

610. f(D=¢ 2.
wl
611. f(D)=e *.

612. f(2) = sm( ,J

sm;

613. f(2) = sin(—l—}

i
cos
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®apas kunaiauk, P (z) sa Q_(2) 1ap Moc paBula n Ba
m-1apTHamn Kynxatnap 6¥Icun. ¥ xonna KyHuaaru pyuxum-
AMAPHHUHT 7 = == HYKTAJarKk XapakTePUHK aHMKJIaHT:

i
614. P () +Q (). 617. R,(Z)eb:(_‘_’.
F(z) 1 1
615. Q.2 - 618. P(2) + Q.0
A n
616.P() Q. . 619. gy - E.

620. Atraitnuk, A2) Ba g(z) dyHKUMANap Z= = HyYKTaga
MOC paBMIIIA m Ba n- TapTMbau kytOaapra sra OVacum. ¥
X0J11a 7 = e« HYKTAHHHTI yl1by

A2) =flg(d]

bynkuns yuyH m-n- TapTHOAH KyT0 OYAHIUMHK HCOOTIAHT.
Kenraitupuiarad KoMnnekc TeKMcIuK € na akar Kyiu-

R4ru Maxcyciavkiapra sra 6yarad ¢yHKiMaaapra MACOLIAp
TY3MHT.

621, 7 = o0 HyKTa — WKKHHYHM TAapTHOIH KyTO.

622. 7 = 0 HyKTAa — HKKHHYM TapTHOIK KyTO, flopan Kato-

o 3
pyura €eHUWJIMaAaCHHHHI fol KHCMH ? ra TCHI Ba I = <« HyKTa

oaAnE KyTO,
623. 7 =w' nyKraiap — oaaui Kyronap, 6y epaa

2ni ’
w=en {(k=0,1,2,.., »n—1.

KeHraitupuiral Kommieke Tekucauk C aa Gaxat Kyiu-

Aa BepunraH Maxcycauxiapra ara 6ynaraH GyHxUHSAApHUHT
YMYMUH KYPHHHULLIKHN TOTMHI.

624. burra oaamit KyTo.

625. butra n — TapTHOAN KyTO.

626. MopaH kaTopura MMNIMacHHUHT DOl KUCMH

2z
TeHr Ba 7= 0 HYKTa HKKMHYM TapTHONH KYTO.

627. n Ta GUPUHYM TAPTHOIH KYTOAP.

628. z=0 uHyxra — n-TapTHONMH KYTO Ba 7= HYKTa —
m-TapTHOIH KyTD.

629. Ajsitainuk, f(z) dyHkuna Dc € coxaga 6up Kuii-
MaTau 0yanb, uiy coxaga KyrbnapaaH Golixa MaxcyC HyKTa-
napra ara 6ynMacuH. Y xonaa
19--952 289



F(z) = 22

dyrnkumns f(z) GyHKUMSHUHT Dapua KyT6 HykTtanapuiaa Ba
fA2) = 1 TEHINMUKHW KaHoaTlaHTHpasurad 0apya HyKTaaapaa
oM KyTOra ara 6¥aud, Holuka MaxcycaMknapra sra byaMac-
AUMHHA KYPCATHHT.

* K %
Coxoukuil pa llukap Teopemanapu

63¢. Coxoukuit TeopeMackHU ucboTnaunr:

Mapas kunAaiiauk, 7=a nykma fiz) ¢yaxcuun yayn yma
maxcyc kyxma Oyacun. Y xoa0a uxmuépuu (vexau éxu vexcus)
womnaexc Ae C conu yuyn a HyKmaza unmuaysuu wynoai (z }

Kemma-Kentux monutaouKi, lim ftzy=A 6yaadu.

631. f(z)—sm DYHKUMAHKHT §¥Ta Maxcyc HYKTacu

GynraH z = 0 HyKTa Ba UXTHEPUIt Ae C coHHU yuyH COXOLKHMIA

TEOPEMACUHHHT LIAPTHHH KAHOATIAHTHPYBUM {7, } KETMa-KET-
MKHW TOTIMHT.

1

632. fiz)>=e” (YHKIMAHWHT ¥Ta Maxcyc HYKTacH Oyiarax
7=0 Hykra Ba uxTHEpHit A € C couu yuyH CoxolkHii Teope-
MACHHHHT [HAPTHHH KAHOATJAHTUPYBYM {Z } KETMa-KeTIMK-
HW TOMUHE.

633. Aliraitivk, 7 =a HyKTaHuHTr Supop atpoduaa f(z)
(pyHKUIMA KyTGaaR 0ollka Maxcyc HyKrTara 3ra oynMacmad, o
HYKTA KYTO HYKTATApHHHT AMMUT HYKTAcH O¥iIcHH. by xonma
XaMm ngouxuﬁ TEOPEMACHHUHI YPUHANH OYNHMIINHYU (4bHU
VAeC conu yuyd 3{z }; z—aBa lim f(z,)= A o¥mmuu-

Hi) ncboTnaxr.

634. [Tnkap reopeMacnun HcGOTAAHT

Alimaiiauk, 7 = a Hysma f(z) Qynxuuanunz yma maxcyc syx-
macu 6yacun. Y xo1da

J9)=4

menzaama Kynu ousan Gumma A=A dan mauwapu bapua A # oo
CONAAPU YHYH a HYKmazd unm:mysuu wexcus Kyn condazu 6up-
Oupudan Qapxau ewumaap xemma-Kemauzuza :za.
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DcnatMa. [lukap reopemacunaru A, HyKrara QyHKLUAs -
HUHI Kabyn KMAMaHAMTaH KMHMATH JeHHIAIH.
635, Arap z=a HyKTa f{7) GYHKLMSHHHT ¥Ta Maxcyc HyK-
rack 6ynca, ¥ Xoaaa My HyKTa
F(z)e—— 1
@)= roue
dbyHKUMA YYYH KaHOail HyKTa Oyiaagn”?
Kyiiuparn dynkuuanap yuys Ilukap TeopeMacHHH Tek-
LiMPUHT Ba xap 6up DYHKLHA YUYH YHHHI Kabyn KMIMaian-
raH KMAMaTHHM (arap y Mapxya Gyica) TOIHHT;

636. /(z) =sin . 639. f(2) = cosi.
637. f(1)=et. 640. £ (2)=tgz.
638. f()=¢" 641. f()=tg'z

642. AiTailTik, z =a HykTa flz) QYHKUUMSIHUHT SKKanaH-
[aH Maxcyc HyKTdacH OViACHH. ATap 7 =a HYKTAHMHT Bupop
atpodnaa Re f(z)>0 bynca, y xonma z =a Hykra f(z) $pyHk-
LMst yayH Daprapad KWIHHAJIUraH Maxcyc HyKTa OVINLIHMHHK
K¥pCaTUHT.

643. Dapas kunaiaMx, z =a Hykra f(2) OYHKUHAHUHT
KKANAHIaH Maxcyc HYKTacH OVicuH. Arap 7 =a HYKTAHUHT
6upop atpomaa f(z) dyHxiMs w =a Ba w= f HyKranapHu
TYTALITHPYBYHM KecMana €TYBuM KuiiMmarnapuu Kabysl kunma-
ca, y XoJ1aa. 7 = 4 HyKTa f{z) dyHKLHS y4yH ¥Ta Maxcyc HYK-
Ta 6¥na ONMACIUTMHU KYPCATHHI,

Kypcarma. z= a HyKTaHUHT Gupop atpoduaa Reg (2)>0
1APTHM KAHOATAAHTHPAAHIAH

- (Sl
8= {57
(YHKUMSHUHT GHp KMIAMAaTAW TAPMOFU yuyH 642-Macana Ha-
THXKACUHU KYIJIAHT,

AfTalnuK, z=a nykra f(z) OYHKIMSHHHI ¥ra Maxcyc
HYKTacH GYnCcHH. ¥ X0JH2 7 = ¢ HYKTAHUHT UXTHEPHA KHYUK
atpoduia Kyduaark (byHKUKAIApHWHT 6apua XaKMKHil KMt~
MataapHH Kabyl KHIHIIHHU KCOOTIaNT.

Kypcarma. 643-MUCONHMHI HaT>XKacHaH doinana-
HHHT.

644. Ref(z).  645.1mf(z). 646. %%
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Vibob
YEI'HPMAJIAP HAJAPHACH

1-§. YernpManap Ba yrapHa XHcoOaaun
Dapas KAk, f(2) dyskums {0< | z—al <8} ma rono-
Mopd 6yncuH, AbHH @ 6y QYHKUMAHHUHI AKKANAHIaH Maxcyc

HYKT4cH OVICHH.
I-taspud . Vudy

QL §f(Z)dZ (0<p<d)

|z-al=p

unmeepaa A7) yrryuanune a xyxmadazyu veaupmacu oeliuradu
8a res f(z) kabu Geaeuaanadu:
z=a

res f(z) = 3 §f(z)dz

lz-af=p
Pasuiatku, fz) GyHKUHMA ¢ HyKTaga ronoMopd 6inca,

l;ggf(z) =0

Oynann.

Antaitnnk, flz) dynkuma {r<|z|<e} Aa I‘o.uouop([)
OVICHH.
2-tavpud. Vudy

—j‘lﬁlgf(l)dz (r<p)
zl=p

unmeepan f(2) @ynxyuAnune 7= HyKmadacu weaupmacu oe-
Hunradu ea res f(z) xabu bercuraradu:
1oe

res /(2) = —ghi ff(z)dz.
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l-reopema. Azap f{y) Pynxuus {0<[7—al <r} coxada —
xasxada Jlopan xamopu

f@= See-ar

2a éiunzan Oyaca, y x040a f(z) QynKyusanumz g =8 mu
NeZUpMAcH C_, 2a menz, AsHU

wr@ee,

byaadu.
Arap fz) dynxuns {r<| z| < o} xamqam JIopaH KATOpH

fl)= ):cz

ra éiwiran 6ynca, y xonna fl2) ClJYHKummmlr 7 =0 HYKTa-
Jard 4eTHPMacK — ¢, ra TEHT, SbHH

res f(2)=—c_

I=w

6ymaau.

2-teopema. Azap f(z) dynxuus C\fa, a, ey &} myneam-
da zoaomopg) Gyaca, y xoa0a

3 res £(2) + 1es ()= 0

Oyaadu.

DHa¥ OYHKUMA dYeTMpManapHHM xucobnauia doitnana-
HaauraH GbopMyaanapH KeATHPAMU3:

1) Arap 7= a HyKra f(2) dyuximaHuar GUpuHYK TapTUO-
M KyT0 HyKracu 6yica,

_rzf::asf(z)= ltig;t(z—a)f(z)e . (1)

6Vamn.
2) Arap f(z)—% yavyH ¢(z) Ba y(7) dyHKuMsnap a

HykTrazga roaoMopd Oyaub, yw(a)=0, y{(a)=0 6inca, y xonaa

= D
res /(2) = yia @

6ynany.
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3} Arap z= a Hykra f(2) QyHKUMAHHHT #-TapTHOAH KyT6
HykTacu Gynca,

d"[(z-a" 1 ()]

E‘;’ff(z) = (n—ll)! lzt-[;l} a7 (3)

OvnagH.
4) Arap z=c Hyxraza f(2) ¢yHKUMA roromopd O¥ica,
res f(z) = limz[ /(=) - f(2)] (4)

Gynamn.

5) Arap f(2) = o(L) 696, ¢(2) dynkums 2= 0 HyKrana
ronomopd O¥ica,

res f(2) = ~¢’(0) | (5)

OVnanu.
l-Mmucon. Yoy

f()=-=£

(z-1Y

GYHKUMSHHHT 2= | HyKTanarw 4erupMacHHH TOTIUHE.

Bepunran dyuxkuusHn z=1 HyKraHWHI TelWuk arpodm
0< | z—11< € ra (z--1) HuHT Kapaxanapu 6yitnua JlopaH Kato-
pHra éfamMu3s;

_ e _ e P _
f@D=ar =y Tl hy

(2= (z-1p} T T S At )
+ 25T+ +...]-_(Z_”2+z_1+2+ TR

By éiinnManan ¢_ =e OYNHMH KeTUO YMKAIH.
1-TeopeManau doraananub, Sepuarat GyHKUHAHKHT 7=]
HYKTAJATH YerupMacu

OVTHITHHKY TOMaMm13.
2-Mucon. Yuby

f@=7 sin%

BOYHKUMSHUHT 7= co HYKTANard YETHPMACHHH TOMMHT.
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Bepml{au $hYHKUHAHA T HUHT Japaxanapu 6yinda Jlopan
Katopura efaMis:

3 5
T 1 n 1
i S A T R
1[3
Hdemak, ¢, = — %~ B2 QYHKUMAHUHT = oo HyKTanary ue-
rHpMacH
Tt 2 n_x
I:S': 7 sin 2=
Oymaau. i
J-mucon. Yoy

= e

byHKUHAHUHT Dapua Maxcyc HyKralapujard JderMpmanapH-
HH XMCcODBMaHT,
bepunran d)yuxummu KyiAuaaruya €3u6 onamus:

- 1
D= (z* +D(Z - (g-ifz+z-1R

Hemak, a,=!, a,=—I nyKranap QyHKUMARUHT GHPUHYHM Tap-
by, a = Hym‘a 3ca 2-rapTHbnu Kyt HyKTanapu 6yran.

), (3) Ba {4) dopMyaanapaan Goiinananub, Qynkuns-
HHMHI MerMPMATapHHHN TONAMKS;

res f(2) = lim(z - f(2) = lim (-+r)(z Poo2ia-nt 4

3

faf—

res f(z) = im(z + 1)f(2) = lim (_:T)(z “1y?

Il

I
108 /(2 = lim &1~ 1" )] = lim{ <L

= - lim =_1,
g-.l (72+l) 2

ggf(z)= lzigg Z(f(=) - f(2) = {E’Q =0
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4-Mucon. Yuby

S(z)=ctgnz
QYHKHHUAHMHr Gapda HeiUIn MaxCyc HYKTaJAPHAATH YEerHp-
MaJJapMHH TOTMHF.
PaBulankmu,

_ __ EOSAZ
Sy =ctgnz=F->

6yunb, a=n (n=0, 1, £2, ...) nykranap yHHHr C Haru
Maxcyc Hykranapy Oynaau. bepunrad GyHKUHSHUHT By HYK-
Tanapaaru derupmanaputn (2) dopmynagas gofinanadubd ro-
namMa;

Arap (7} = cosng, () = sinnz .ueunnca,y}mav(n) sintn =0,
v (n) = ncosxn = ) oynanu. emax,

_ elm _ -
Tesctgnz = %_M =1 (n=0, 1, 2, ..).

=n TCOS TN n

5-Mmucon. Yuiby
f@=cosn 52

DYHKUMSHMHS 7 = »o HYKTAZaTH YEFHPMAcUHK XucoGnaHnr.
bepunran QYHKUHAKHHI Z = e« HYKTaZarn 4eTHPMACHHH
(5} doprrvitanan GoitaanaHub xucobaaiiMua.
Arap

o(7) = f() COS'Lzz—Tt

aeiinnca, 6y dyHkuus z =0 HyxTaaa roromopd. JdeMak,

res f(2) = -¢'(0) = —[cos(% n)}’:;u =

= --[~ sin(ﬂ n)n] =gsinf=n
2 - 2

6vnanu.
6-Mmucona. Yuwby

f(Q)= T +9)

byHKUMAHMHT Gapya yeKMH Maxcyc xamaa z=«- uymarn
YerHpManapHHH XucobnaHr.
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bepunrad GyHKUUSIHH

/) 2(2+9) T 2H(z-3iNz+3D)

4

KYPHHMILAA €3M0, YHUHT Maxcyc HyKranapu: a,=3i, a,=—3i
— OUpUHUH TapTHGJm KyTO HyKTanap, a,= ={) — HKKHH'-IH Tap-
THOMM KYTO HYKTa Ba 7 = e — {Ta Maxcyc HYKTa OYNHILHHHK
aHUKJIAAMM3. res f(2), res f(z) napuu xucobnaiuna (1) pop-

sMyiaagaH GolnataHaMus:

res fl= res(z If)=

_.3, z (z+3:)

res ()= z1_’£§,(z +30)f(z) = —g‘;(sinB +icos3).

(3) bopmyaara kypa fes f(z) nmn xucobaaiimus:
=y

’

res fl= 11 m-4& (2 f (D) = llm[ +9] =

0

= lim £4£=2249) _ 1
=0 (2+9) 9

res f(z) HU XHcoDnamma sca 2-teopeManad doidinasanca
Pt

oymanu: L

3
res f(2) =X res f(2) = L (sin3 - 3),

7-mucon. Arap z=a HyKra fl7) QyHKUHAHHHT M-Tap-
THOIH HONH O¥ica,

res f(z)]
real J(D)

HU TOMHHE.
MabayMKH, £= @ HyKTa f(2) QyHKUNSHHHT #-TapTHONU
Honu OYnca, QyHKUHAHK yuIGY

[(D = (z—a)'¢(2)
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kypunnuria udonaraw Mymkui. ByHaa ¢ (2) dyHxkuns z=a
Hykraza ronomopd sa @(a) #0. Bynnan f(2) GyHKUNAHRHHT
XOCHMacH

[ (@Q=(z—ay[ngp(D+(z—a)9'(3)]
6yano,

1) (-a) ' ne()+ -’ @) _ m2)+H(z-a)'(2)
Sy~ {(z-a)"9(2) T (r-ak(z)

k¥puHuLLaa udonanaHagn. Jemax., -% (YHKIHACH YYYH I = g

HYKTa GHpHHYM TapTHbau KyTo 6ynaan. Yuna (1) popmynara
fHHOoaH

f ( [@]_
STy T lzl?;l(" - a) f(@)
. mp(z)+(z—a)¢ (2) _ nopla) _
= lgrg(z —OT awn = e =M

JeMax,
f(z)
“"S[ ﬂz)] =n

8-Mucon. Arap 7= a HYKTaf(2) DyHKuUMACH yayH k-Tap-
THOAN KyTO O6¥nca,

S(2)
res 73]

HH TOTIMHI.
7=a HyKraHM k-Tapritn Ky16 6yiuiumnan, yuu f(2) = (=~ :;

KypuHHIAa ndonataiu MyMkHH, Oy epna ¢{2) dyHKuHA a HYK-
Taja ronomopp pa ¢p(a)0. Xynan 7-muconnaruacek, 7 = a HyKra

?((i)) $yHKUHACH yayH 1- Taprrbnn KyTd G¥aHwHHK Ba

] T L@
'Q?f[f(z)]‘lz'ﬂ(z 2 e}

OVAMIIMHY KYPHUI KMHHH SMac.
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MHCOJN BA MACAJAJIAP

Kyhugarn muconnapaaru uernpManaphu Jlopan Katopu-
HHUHT ¢ | KO>DOHUMEHTHHH aHHUKaW €paamMnaa XMcobnaur.

Sl.n -1
1. res 355, 4. res ze*!
P4 z z=I
L a
2. rese’, S resz%”.
Z=ne 7=
2
3. res 958 6. res £
oK Z—* 720 z2n+l

4

_ Ky#Haary QyHKINANGPHAHT 7= g HYKTAdard YerspMana-
PUHH TOTMHF:

- £+ . _
7. f(Z) = (z+2)2(z_3) v a=3.

N 241 . N
8. /= pey @=2

cosz . _
9. f(D)=——"— Deed)’ a=qQ.

10. f (z)=tgz; a=—§—.

A
1. f{d)=e®?t; g=-),
12. f(z)=sinty; a=1.

Kyinnaru ¢yHKUUANAPHHART Dapya YeKIH Maxcyc HYKTa-
JIapAlary MerMpMaTapuHid TONMHT,

2y = L — e’
i3. f(‘i-)— Z+Z3' . 18. f(z)_zT)(z:ﬁ‘
14, f(z)=—i4. o @=3
15. /(=755 20. f(2) = o7
16. f(2) = (2 T 21 f(z)=z3cos?£7.
17. f(z)—““) 22. (=55 l),,, n=1,2, ..
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23. f(«.)—;_(z_l'i

M. f(5)=g'e’.
25. fl2y= T‘E

26. f(2 )—-f——-

Sll'l 4

27. f(9=cos i+ 2%,

2
28. f(y=e% + ;‘,-

_ l-cosz
29. /()= -3

30. f(2)= smlﬂ’-z '

3. f(9)=thz
32. f(9)=cth’z.

B S@= 25

1)
U, (=== orh
35. f(D) = (’:1:‘)‘3
3. f(D=27

Kyiiaard (yHKUMANAPHHHT 7= o HYKTalarH qerupm—

J4PHHH TOMHHI.

cos
39. f(Z)"'- 2+l

40. f() =

Il'+I)cos-

(@0’

R
4. f(z) =z cos’ 7.

42. UxTnépuit xydr £(2) dyHKUKH YuyH yl.uﬁy "
res f(z) = 1es f(2)=0

TEH{RMKHHHAT OaxxapuaniMHu Kypcaruur (Gy epnaru qeérmp-
Majgap MabHOTa 3ra ned dapas KWinHaam).
43. Uxtuépnit xydt f(2) byHxumns yuyH

rtgg f(2)= 'fﬁiﬂZ)’

Ba TOK f{(2) dynxkums yuyn

res f(z) = res f(z)

TEHTAMKNAPHUHT Saxapuaniiuiy ucbormiaHr (By epaary ye-
rupManap mabHora ara ae6 gapas KuTHHAIK).
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44. Ajitainuk, f(2y=g{az), a# 0 6¥ncun. ¥ xonaa

res f{z) = ‘ res 2(2)

zan

OVAUWYHKY UCOOTIAHT.

Kyiuoaru dyHKUMsIapHHHT Oapua Maxcyc HyKranapuaa-
T'H Ba 7 =os HYKTAXATH YETHPMATAPUHK XHCOONaHT (OyHIa 7 = o
HYKTA Maxcyc HYKTANapHMHT JUMHUT HYKTacu OyamMaraH xon
Kapananm}.

45. f(D)= 48. f(2) = - (“2)

7 _ l+z
46. f(2) = 2 T 49. f(z)—————zc,(zzm.
47. f(z)— 2)
50. /(D)= (n — HaTypan coH).

(1+ )’

51. f(Z)— l+z a#0 (n — HaTypan COH).

z-a)

52. (2= Z) 60. f(2) = cigz.
' 83, f(2)= z—z(fffli) L 6l f(D=cgiz
54, f(2)= (Sz"lf)z 62. f(z)zcosz—lz—.
55, f(z)=sinz-sin. 63. f(2) = ¢’ cos L5
56. /()= 6. /D=t

2 1)2

57 f(2) = 4|+§ l)coszchz 65. f(z)—sm“l

58, f(z)= S”lf) 66. f(z) = cos L4zl Ll
59.f(2) =1tgz. 67. f(z)—"*f;,z—) (h=0).
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68. f()=2"-sinl (n— 6yryn con).
69. f()=—+

_ ¥z
70. f(Z)_sinJE-

71. f(Z)— —» {(n — marypan con).
Kyﬁlmaru qempma.napuu xHcobnanr:

72. res £

z-0 sin™ 7’

n=12, ...

sin3z-3sin g
73. rg§ sinz-{sin z—-7) ~
74, TCS 182-2

7=l ([—cos Z)2 )

2

75. res <

=0 shz’

n=2 3, ...
76. fg(s’z “etg’z, n=2,3, ...

77. res —=
ot )
* chz-1- T

78. /(z) Ba g (2) byHKLIMANAD YCKAU Z = @ HYKTama roJioMopd
O¥1r6, 1y HYKrana m-TapTHBIK HoAra 313 6yNcKH. Y Xonaa

res[ £(0) [ | |- [

8(2) 7-a] ™)

TEHITMKHUHT YPHHIH OVIHILHHH KYPCAaTHHT,
79. Arap GYHKUHSHUHT Z = « HYKTa atpoduaary EHWIMacH

f(2y=¢, "‘"+

KypuHHLLLA 3ra 6¥ica, res{[/(2)I'} HM Tonuwr.
I=oo

80. Arap g(z) dyHKuUMA 2= a HyKTala rosoMopd GYaus,
A2) dyskuma 7 = a HyKTana ot Kyr6ra ara Ba res f()=A

6yaca, y xonna res{/(z) - g(z)] um ronunr.
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81. Arap g(z) dynkung a Hykraaa ronomopd, f(z) PyHk-
LUMH 3Ca 7= g HyKTajda k-tapTubiun Kyrbra sa

C. Cox

.+
z-a (z-a)*

f6ow kucMra sra 6ynca, y xonaa r_?flf(Z) - g(2)] Hu TONUHT.

82. Arap z = a HyKTaf(7) QYHKUHSHUHT 1-TaPTHOIH HOMK
6¥nnb, g(2) dyHkuns ¢ Hykraaa ronomMopg 6ynca, y xonia

res [g(z) : 1}‘-}?]

HH TOFHHT.

83. Arap z = a HyKTa f (7)) DYHKUNWRHHHT #-TapTHOIH KyTO
HyKracH 6ynub, f(z) dynxums a HyKraaa roromopd 6¥aca, y
XONaa

res[ 7@ 49

HHW TOTIMHT.

84. AliTaitnuk, g(2) dyHkuMA 7 =a HyKrapa roaomMopd
6yaub, g'(a) = 0 6yacun. Arap f(£) dbynkums E=g(a) HyKTa-~
Aa |-TapTHbav KyTtOra sra sa

res f(§)=A

S=gla)
ovaca, y xonna
res flg(2)]

HH TOMHHI.
85. Arap A7) OYHKIMH 7 = = HYKTana A-TapTHOnu Kytéra
Ira 6yica, y xoaaa

TEHTTUKHUHT YpUHIHM OVTUIUHMHHM KYPCATUHT.

2- §. UnTerpannapuu yerupManap éparamMmaa
xuco0an

Yerupmaniap €paaMuia TYPAM MHTErpaniapHu xucobnaiy
MYMKMH. byHaa Kyiuaa KenTHPHAaadHTaH TEOPEMa MYXHM POJI
YitHaiau.
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Y. 3-1eopema (Komn meopuucl) Dapas
KRaaiisnx,

) f(2) @ynxyun _
D\{a,, a,, ..., 8}
coxada 20somopP (Dc C, a, a,, ..., ac D)

DD ¢ynxuuscu COXANN 4e2apacuzaya aNEKAAHZaN 84
D\{l s ooy @} 0@ y2AYKCHI.

) _ myfpuanycw énux; xoumyp Gyacun. Y xorda
If(z)dz—2m?: res £2) (6)
1 T=
dopmyaa ypureaudup,

H3aox: (6) dopmyna « D 6YaraH Xxon ydyH ypHHAHAMP.
dakat Oy xonna z = HH f() yuyH Maxcyc HyKTa ned Xxucob-
Nau Xxamaa ¢ D YM3HK OPHEHTALMACHHM COaT CTPenKacH HyHa-
JHWNAA onui Kndoagup.

Okopupa kentupHaran Kowd teopemacnaad goiaana-
HMO EnuK KOHTYp O¥ilMYa ONHMHIaH HHTErpALIApHM XHCOO-
NafMH3.

9-Mmucon. Yiudy

|
3
(g3 T +42

HHTErpanHyu xucobnanr.
By xonaa MHTerpajl ocTHAArH q:yuxuuﬂ

(D=

s +4z
uHTerpaniawl kKoHTypu {ze C}z|=3} ainana, D coxa 3ca
D={ze C| z|<3} noupanman ubopar. f(2) (l)yHKLlHﬂHll

f(@)=—t—=—]

iz 2P 49) z(z+2:)(z 2i)

kypunumaa €3u6, a,=0, a,5—2i, a=2i nap GyHKUMAHHHT
I- TapTibnn KyTd ny;ranapu 3Ka|-:mm aHuKnaiWMul. Pasioan-
KM, 4,, 4, 4@, maxcyc HyKrafap D coxara ternuumn 6ynaam.
3- Teopemaﬂunr Dapya waptaapu Haxapuanb, 1y TeopeMara
Kypa

1 4= -1
|t|§‘3 ZJ+ 4z = 'qglgi Zj“'4l

Gynann.



Vur tomongaru vernpManapuu (1) popmynara xipa xuco6-
naiitmMu3s:

resf(Z)-res—-L-——IimZ'—i—=-L

z2a, 4z 0 P4z 4
res f @)= Tes —l;; zl_if}f z(—zl_z—,) = - % .
res /(D)= res 3 < lim s =
Hatnxana
§ e =i -5~ §)=0

" BVAMILMHK TONaMM3.
10-Mucon. Ywbdy

$—ldz

Yz+[

WHTETpanHu xucobaanr, OyHaa y: x2+)*=2x ainaHagaH wbo-
par.
PaBuianku,

x2+y2=2x:>(x—l)’+y2=l:¢{zeC:lz—1|=l},

D coxa aca D={| z—1I<1} noupaamup.

MAaxCyc HYKTalapuHHM TOIAMH3:
P +l=0=2z=Y-1=41 (cosn+isinn) =

=7 =cosi"i—k“—+t'sin£—"—42—"ﬂ k=0, 1, 2, 3).

“Zp %4> 4» 4 MAXCYC HyKrarapaaH
: .

+isinl = ——(l + i),

T
I, = €08 ;

)
7, = CO8 ’“;46" + fsin 2T ’”6“ J_ (1 -0
gap D coxara ternuuma 6ynaau, [Hynu svtu6opra onmb, (6)

tbopMynazaH
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I—L-dz 2Ri(res——]+res 1 )

P =y T4l

OVIHMIWIHHK TOMaMu3. By TEHTAIMKHUHT YHT TOMOHMAarK 4e-
TMPpMaNapHHu XMCOBIAAMN3:

S &y 4z’
{Eg qu+| N (z—ql*rl_)' - 4%333
Hatnxana
a2y y)
Oynann.
Arap

. ] w3
IR W =%[Ml_+s)_]=_.!5

@ 7 [l‘?-(]+i)]3 [@([_,)] (1+)(1-0)

OVIMIIMHK xHcolra oscak, yHIa

e L

3KAHHHH TOMaMHN3.
11-Mmucon. Yuby

R

s (2= 3)(:‘ n

HHTErpaJlHK XHMCOBAAHT,

(6) dopmynaara xipa f(2) = YayH

—_
(z-3(-1)

§f(2)dz = -an'[gg§f(z) tres f (z)]

J7=2

6Vnagu. By TeHIMKHMMr YHT TOMOHMIATH 4erMPMATapHN
xHCoOmaiMu3;
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= i _ = i l = l
= /@ lzl-»nal(z M) lzlfsl S 247
Arap

Sl =

1 _ 1 |
(z-3-y ¢

“ (-2 5)

3KaHWHM 3bTHOOPra oacak, yHaa 7 = « HykTa f(2) dyHkumus-

HUHT 6- TapTHOan Hon 6YaMwMHKM anuktaitMu3, By dyHk-
uMaHAHT JlopaH Katopu

] C 1 fy
=t T3+ g
f2) s B e

6yaub, c_ =0 d6¥n1amu. Jlemak,

res f(z)=0.
=00
Hiyngait kuau6,
l = -2mi{ 5= 4 — __m
;ziz ey 4= il +0) = -

12-Mucon. Yoy
7:3 §z"e§dz (k- 6yTyH coH, r>0)
JZ\:r
HMHTerpalHu xucobnaHr.
by unrerpan (6) dopMynara Kypa
1 0 2 0 2
—— L4 =
sk $eletdz = resdler
1
6ynaan. YerupMany xucobaait yuyH f(z) = z%e* dyHkimsanu

=0 pyxrauuur yiduaray atpofuna lopan Katopura €aMui:

flz)=z'e

e

e 2e L 2y o1 2
_z[1+z+2! z1+'"+k’ : +

=)

E ol

2k+l N _ 22 .2
+UC+_U-!'FT+“‘]= 54275 +572 0+t

2k+| L 2k+2 e
s 7 P e T
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by TeHIIMKAaH

3] Y.
c, = (%ﬂ-)—, arap k 2 -1 6ynca,
0, arap k < -1 6y1ca
OV Kenub YukKaiau.
Ouan
o L
€, = tegz e’
pha
6ynMuMHY 3pTHGOpra onuo,
]
R T
7% fz eidz =

lz=r

K+l
(‘iim' arap k > -1 6¥nca,
0, arap k < -1 a¥nca
GYIHIIMHA TOMAMH3.
13- Mmucona. Arap D={ze C:}| z|>3} 6ynca, ywby

| sin S-dz
aD

z+l
HHTErpajHu XHcobNaHr. _
f(z) = sin 5 nie6, cyHr (6) popmynanat doinanannt vo-
namMu3; o

[ (e =2mites f(2).
aD

3nan A7) GyHXUMAHMHT YErMpMacKHHK (4) GopMynara Kjipa
XHCOBAalMU3:

res (@)= lzlm ®f =)= f(D) = l}f} z(sin 1 -sin .-‘Z-) =

z+1
[T S T
= Iim(Zz cos —&L - sin —-—Zi} =
o 2 2

in L

: I 173 R £ S

= lim{ cos 22 - - = cosl.
=

Hemak,

. z - a
a'Lsm o dz = 2ricosl.
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2 AHYK MHTErpaaAmapHu verrrpManap épaa-
MuIa xucobnauw
AHHUK MHTCIPALAADHY Xam deTupManap ¢paamMmuia xucob-
A3l MyMKWH. ByHAa aHHMK MHTErpA/IAp KOMIUIEKC Y3rapys-
YHAH PYHKUMAHHUHT KOHTYp OViNua ONWHraH WHTerpaimra
KeITUPHIHD TOMHNAIH.
2x
1) [Ricosx, sinx)dx kypMHHWAATY MUHTerpaJj-
0

JapHd xucobdnauw,
Ywoy

1
E]

Ricos x, sin x)dx (7)

~—
o M-

uHrerpan DepHarad Oyiub, yHHU xucobaall Ttanad 3THICHH,
oyuaa R(cosx, sinx) — cosx Ba SinX TapHUHT pauHOHAT QPyYHK-
umscH Ba y [0, 2n] ma yauykcus,

3inep popmynacura Kipa

-ix

oy 2™ ; )
s = - -
COS X —-—2 , SInX o1

OVnuuMHN 3vTHOOpTra 0AUG, cYHT

=
et GenrunalllHY KHUPUTCAK, YHIA
x e[0, 2n] = {ZEC 7|= },

cos x =%(z+ ‘), sin x =

i3

NI._

dx = 'lq dz
6ynu6, Gepuaran (7) muTerpan Kyiugaraya

I= jR(cosx sin x)dx = fR(Z)dZ

izi=t
Oynanu, Oydaa
Bi-y=Ll=R{L(» -1
R = = K3+ ibie-b)
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14-mucon. Ywby
e

£ cos x-2

MHTEIPATHH XMcobnaxr.
By MHTSIDA 1A 7= Gennmal.uun KMpHTaMK3, YHaa
Zn

dc _ -1
{“0” f §1 ;(H ,t ,z —4z+l
6ymaau. Hurerpan ocrizaru
f(2)=

Z 4z+l

GYHKUMSA yuyH 7, =2+ J3 sa L=2- J3 mykranap 1- tap-
TUOMM KyYTO HykKTanapu O6ynub, ynapmaH g, =2—J§ HYKTa
D={ze C:| z|<1} coxara Teruunu 6¥nann: z, =2 ~ JieD.
YHaa KoWnHHHD YeripMaiap XaKkuiard TeopeMacira acocas

$f(dz=§ —f-L—dz 2mi 168 f (2)

izi=1 lefe1

QyHKLMA YerHPMACUHHN XKUcoBnafmMua:
res f(2) = lim(z- 3,)/(2) =
FLY ] =2

_ _ . 1 = =1
!anmz(z Zz) (-g)z-3) -3 3
Hemak
2
j__.l_a'x 2 § = 2mj [ L } ﬂ
] cosx-2 M1 2 —4z+I W3

I5-mucon, Ywby
b4
_-L5+3cos¢> ?
MHTErpaItHy¥ XUcoOnaHr,

By uHTerpanna %=z aaMalUTHpUILIHK Oaxapamui. Hatioxana
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L3 147

—t—de=1§ = =24 __ L _
J 3costp f§5+3l(z+1) f|;|£| 3z2+10zt+3dZ

6yaaan. Murerpan ocTaary
(D)= io—

dyHkumsHUHr D={z € C: | z|<1} coxara ternmuitm 6uTra 7 = — %

Maxcyc HykracH 6¥nanb, y 1- tapTubnu kyrinar nbopar. Yaaa

d a2 Lt
ff'(Z) - z?—l ENTPR R =="S1 32 +102+3

6vnaam. Papllanku,

I N B |
res ———— Z+ .
-1 328 +10z43 z—--l( 3(z+L)(z+3} 8
JeMax,
1 =2 Loz
j5+3c()scp ?=1 2 g2

MHTETPAnHY xucobaanT.
By uHTerpaiaa ¢**=z anMalITHPHIIIHK 6axapcak,

9el0, n}={ze C:{z}=1}

=1
dp = 2iz az,
Lyyyl
2 l+cos2p _ lt3(zt)
cos’ Q= —5— = —5—%,
) I-Lz+1)
sz‘p_l cc2»-2¢ 224-_ Y
6ynn6 ‘
)
J‘cos odp _ ) § LT3 =1 § ] fz+1y
2-sine 2 et :_% zi) 2 gt 2 267+l
)

TEHIIMK YPHHINANP.
m



Hurerpan octvnaru

(zelP - (z+1)
2 +62+D) z[z-(_3+zﬁ)]z-(-3_2ﬁ)]

dbyHxuusauunr z,=0 Ba zl=—-3+2J5 , z2=—3—2J2— Maxcyc

HyxTanapu 6ynun6, ynapnan z,=0saz=—3+2 2 nap {|z| <1}

coxara tervuinu 6yaras Kyrd HyKranapamp.
Koiun TeopeMacHHM Kynnal, TonmaMus:

1. {2 +l! (z+1) (z+1) =
b=t z 12+67_+1 dZ 21“[1':63 2(z~ Z[)(Z"Zz) + {-esi - Wz~ )]

= 21:1‘[—-‘— + -—l—(ﬂﬂ)—z] = Zn:{l +—t—. ("3*2‘5”)2] =

| % -0 ~3+242 42

- Zm‘(l - 7'2.]

T cos? rodfp
'g 3-sin? ¢ ‘.lt[ ﬁ]
2) XocMac MHTerpannaapuu xucobnmaw.
Yerupmanap HazapuscunaH goiinananud xocMac HHTer-
paynapHH xaM xucoOnail MyMKHH. By KyitHAEarm teopemMara
ACOCJIAHIaH.
4-teopema. fiz) Qyuxyun{ze C: Im z >0} coxanune yex-
Au condazu maxcyc Hyxmaaapdan mawxapu bapua nyxmaaa-
puda 2040mop Oyaub, ynunz wezapacuda yisyxcus 6yacun. Azap

fim | f(dz=0 (,=(|zl=r, 0<argzs &} ®
L

Giiaca, y xoada | fi)dx sxunsasmyeun 65axb,

f f(x)abc 2ni ¥ resf(z) 9

Im tk:»()

by aadu.
By Teopemanaru (8) wmaprHuHr GaxapHIHLIHHK Kypca-
THILAA Kyfiuaary neMManapaaH GoinanaHunaam.
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1- nemma (XKopoan semmacu). Arap

1er”r~r3333<|f(z)l=0 _ (10)
6ynca,
lim [ f(z)dz=10 {(11)
Tr
GynagH.

2- gemma (Xopdan aemmacu). Arap
limmax | f(z)|=0 (12)

roes zey,

6inca, yxomxa VA >0 yuyy
lim [fl)eMdz=0 . ' (13)

T

ovnagu.
17-Mmucon. Yuwby

T dx _
Sty

XOCMAaC MHTErpalHH XHcobnanr.
PapiiaHkwu,
f@)= (z +1)3

dyuxiva {ze C:Im z> 0} pa sroHa z =i Maxcyc Hyxrara, 3-
Tapruban Kytora ara.

7= o HyKTa f(2) dyHxuds yuyH 6- Tapru6nm Hon 6ynra-
HY cababam r—e- ga

max| (2~ % (v={] z|=r, 0 < argz<n})

6Vnub, |- nemMara xypa

lim | f(z)dz = 0
;

6ynanu. Jemak, f(2) dyukuua 4- reopemaHuHr 6apya wapr-
napuuu 6axapap 3KaH. IlyHuKr yuyH

oo

.___!_
L e =2mi resf(z) 2 res STy

OVnanm.
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JHAM KeHMHTH TEHIAHKHHUHT YHI TOMOHHAATH 1CTHPMAHN
XMCOOmaiMK3:

L L[i ~ iy
I‘CS - 'm| 1(2 ’)
=i (41 i 2|4

]
(Z J‘)' (‘ t i)

GVNIHLUIMHK TONAMH3.
18-Mmucona. Yuwby

4oo ’ :
[—f%_ (n - HaTypan coW)
p (x5 )" .

HHTerpaitHd XMcOO/IaHT,
ABBaNO GepuiiraH HHTErpATHH
4o

dr L] df
g(x%n" Z_L(x‘m"

K¥punuiina €36 onamMu3a.
BHau

I S
1) (41" 2+ (z-i

necak, Gy dynxkuus {zeC:Imz>0} Ra z=i maxcyc HYK-
Tara, n- TapTuBan Kyréra ara,
PaBuIaHkH,

Ji’l ro-max| f(2)=0 (y={]z]=r, 0 sargz<a}).

Yuna 4- TeopeMara kypa
o

| G =mines f()

Oynam,
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(1) dopmynanan dofinanaHud Tonamus:

res f(2) = lim Lo 1)* ':,11 [(z-i)" __l—]=

i (z+iY' (z—i)"

= L limd | L o @ty
(n"!)! 2§ dzﬂ'l (Z‘i’l-)n e

Hamwxaga

T o _ 1L Qn-3"  2r-3)
I (x2+|)n =2n 12’ 2n-2) = (2'1_2)!!1[

OynuD, GepuUATaH MHTETPAK YYYH

T de _ -3l g
Vy T a2

OVIHLIMHY TOMAMM3,
Auan

Tem R(x) dx

KYPHHHMILZATH XOCMAC MHTErpALIAPHH Kapaliuk.
Arap lim max| R(z)|= 0 6¥nca, y xonaa XKopaan nemMMacu-

F—ee TEY,
ra Kkypa

im | f(2)dz = 0

Oynanm, Gynna
f(=e™R(2).
4- TeopeMara Kypa OM3

Te'“R(x) dx=2ni Y ref[e‘“R(z)] (14)
—oa Im 2 =0 =4

TEHIVIMKHH XOCHT KuIaMu3. By TeHrnuknan

TR(x)cosAxdxz—mm{ T Iesje™ R(Z)]} (15)

Im 7 >0 =%

—on
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XaMia

Im g3 >0 ¥ %%

jR(x)sm?ucdx 2n Re{ Y m[eﬂu . R(z)]} 16

dopmynaiap xennd YMKany.
19-muncon. Yuby
o0 ‘.
_‘L x%-2x42 dx '

MHTCIPATHH XHCOBMAHT.
f(2) dyuxums ned

-t 1

f(Z) - 22_2z+2 = lz-G+Dz-(1-n)]

Hi onamus. By gyHxunsHubr 2 Ta: 7 =1+i Ba z,=1—i Kyr6
HYKranapmn 6ynu6 ynapaaH z,=1+ie{lm z> 0} ﬁynann

R(z) = e 2“2 GYHKUNA yUyH Z—e0 23 R (D) ~ zlz 6¥nran-

JIUFKAAH 2- leMMa WaPTUHHUHT GAXAPUTHIIN TAAMHHAAHALH.
Vuaa (16) dopmynara xipa

j —Sm—é—dx n Re[res f (z)]

_xe

6§na1m_
(1) popmynanan gorigaianud res f(z) HU XMcoOnaRMu3:
=71

zi’f:gf(z}— lim{[z (]+1)]IZ (1- a)]lz (I-H)]}

et(l+l)

=5 = "T(sinl -icosl).

Hemak,

-l
j x—%dx =2n Re[ 5 (sinl -icosl)] = ne”'sinl,

20-Mucon. Ywdy

MHTEeIPATHH XKHCODAaHT,
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ABBano HepHAraH MHTETPalHH

j‘cos X =1 J Lscosdayy - %j__dgT+_5_TCg§z2xdx=

_mx+I ~2 x4l

KYypUHHILAA &316 omamua.
C )i

oa

J‘ cost dx
1+x2

mrrerpannu (15) dopmynanan doiasanaHut xucobnaiiMu3:

j Q—Z&dx =-2n lm[res e ]: -2r lm(s’zl;-] = e~

=i 7 14

Jemax,

o

2
j“’*’"dx*5+5ne =f0+e™)
7mx+l '

21-Mucon. Yuwby
J‘xsziuggdx
o X+l

MHTErPAIHK XMCOOAHT.
Hurerpan ocruaaru gyHxuus n(yd)’r hyHKUHA 6YnraHIn-
rHAaH

stmxdx_l xsm;dx
x2+1 2 X LY
6ynaau. : LA
Paswianks, '
N
[l = z +| T {z-iNz+D)

GYHKUMSIHHHT BUTTa Maxcyc HyKTacH Z = { OYub, y KyTO HYK-
Taaup, z=ie{lmz > 0}. R(z) = 223-; dYHKLMS Y4YH 7 — oo A
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R(z)~% 6ynaan. Bynap kapanaérram murerpanra HncGataH

(14) dopMynaHn KyAnaWw MYMKHHJIHIMHW Kypcatamu. (16)
dopmynanan ¢doiiganranud TonaMmua:

o0

il

xsinx 5 _ ze? | _ el _x
) dx-2nRe[;g§z,H]—2n Re5r=7.

Hemak,

+o0
;g’nxdx
L |

_1.
0" 2

LY L]

MMCON BA MACANANAP

Kyitiiaaru nwHTerpaviapsu xpucobaaur:

et 8. § s=hdr
a2 T U+ g3 -1
88. § £dz

lz=1

) [

2 2 2
89, f 2 . L lxl L2 gL
5(2“3)223 dz; ¥ =15 +% 3MHNC,

90. §tgzdz.

91 (z+l)dz_
|2]=3 2 +4

.

92, § £k
.-‘,‘:l ZZ+1

93, § 82y

=2 €
94, —i_dz
Iz-Ziiﬂ et+l

95, :L(.‘lz - cos E-f--|4:1f<"_.

A4
-l
96, § fzfz—dz.

zl=4

97. § —&

2 142 sin? z

98. ¢ 'sinldz
=t

99. § o

e
zHlls €43
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% 2
100, [S22dz; y= {x_ + 4= l} — 3AmUnC.
;e
(z+1Ddr
101. 1 " :22_3 y={x*+y* =16} - aiinana.
102. § f‘":)? dz; Y={%+”—;=l} - 3Mne
b L
il
103. § Zsinldy 109. i z
ol z s A+ (242)(2+4)
s ) 1
104, § 2 110. § < dz.
iz|§=5(z_+”(z"2) |z1t3 (ZP+dy
dz ety
105. :iJ 22+ z+4)’ Hi ':i‘ (Z‘H)J ’ " g
PO
2z _ ddzr “'
106. |§2 L. 112. %l T B
7. § 55 113, § agnedz.
izl= 7=t
108. § Zifdy 114. § Snmgr
gi=Ll 4 lf=43 & 7%
15, § 550 y={x? + ) = 2},
y <7
esdz
116. §I Rl
" SRR I B N %}
7. f(a-nz(zm’ 7"{" tyl=3

118

11

NS

: §(z+l)ei‘dz.

iz L
izl 5

sin nzds
. 2 3
-0
Y(

2
Y:[%w
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120. § Z-sin ﬂ:.dz.
|zl=2 -

1
3 -
zetdz

121§ S

122, § g
(-8

2-l=

123. §ignzdz, n=1, 2, ...

lel=n

124. f , sin %dz.

oz 1
125. i(a—l)(z—2)2’ 1= {|Z -2= 2}.

3
126. § L9z
¢ \il 22441

r
127. .i, 2(2-9) ?

128. 5 § sin? ldz

|Z| ’

1 L 1
129. §(l + I+ zz)(gz + et 4ol )dZ.
zi=3

§ zdz
Jsnz(l-cos 7y

130.

B [y D={e-1-i<a)

: 2 2 1
132. [ 22Ldz; D= {x-‘ +yi < 23}.

3
aplz+ly

133. D={1d4<4}.

dz .
T Ca | o T e

134 Izi3e’=dz; D ={lz> 4},
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135. I T d % D={d<2}

¥ sintl

136. -{(TT)(Z—Z)dZ D= {|Z|< 3}. .
137. a[p;f—_—dz; D ={ld<2}.
138. [sin s D={z-1>1}

4
139, [e™ L D= {z-2tlz+2<6).

Al
140. Izcos——dz, D={z>2}.
alr

141. [“Bdz D={2>1}.

aD

142. [%dz; D={l7<!, Rez>0, Imz>0}.
apes —

143. |22, D={4>4}.

ape’ =]

144, J“’Z dz, D={7<4}.

apet -}
145. D={Imz>0} apMM TECKHCAHKHHHT ‘ierapacn 6¥iiuua

OJIUHTAH
=1 __Qf_dz
2ni aJ;J(z‘f)z

MHTErpan Wy MHTETpan ocTMAATH GYHKUWAHWHT WY APUM
TEKHUCAWKAATH HETUPMATAPUHMHE HWHUFHHAMCUIA TEHr JIKaH-
JArHHMA KYPCATHHT BA YHUHT KMAMATUHH TONUHT.

Kypcarma. KOWHHMHT yernpMaiap xakdIard Teope-
maciHK {Im z > 0, | z| < R} aApuM nonpaHuHr yerapacu Gyiu-
4a OJIHHTAH MHTErpanra KYAJaHr Ba KeiuH R HH oo ra HHTH -
THPHO JHMHTTa YTHHT.

Kyinaary MHCOABApAA YETApAIARMaraH COXaHUHT yera-
pacu OYHK4a onuHraH nHrerpannapra KolwtmHWHr yerMpma-
J1ap XaKuaard TeopeMacHHW Kyaaaill MyMKHHIMIHTA MLUOHY
XOCH/I KMIHMHI Bd YIApHHA XHACOOIaHT!

21952 kY21



146. j:{’-ld; D ={Rez > O}.
147. JshZz D={-F<Imz<g}h

148]

40 (z-

e”‘dz; D={-%<argz< X}
0 =% 6

Kyiinaaru muconnapaarv uurerpannapra KoWMHKBH ve-
CHpManap XaKkuaard TeopeMacuHu Kynnail MyMKHH 3Maciu-
FHHHU KYPCATHHT.

149. / = [e"dg; D={Imz>0).

a0

150. / = [:‘i"zg dz, D={lmz>0. e
aD s

a
- |

AHKK MHTEerpajJflapHHW ucrupmManap
épaamMuaa xMcobaaw

by 6yauMaarn Gapuya MHcCONIApAa aHHK, MHTErpaiiapHH
XMcobaall Tanad KWIKMHIraHAa, arap HHTErpan XocMac Ba Y30K-
AAWYBYM OVNca, v X0A4a YHUHT 6011 KMHEMaTHHHM TONUII Ty-
WYHHIAAK',
Kyit unaru MMCO/LTIApAA MHTErpaJUIapHH XUCOONaHT.
2

[ _de C, -
151. Ism x+2 153, {%—wsx' v
—_—dx ' 54 xl (x + i)dx.
152. J(5+4(.os:c)2 1 '([ 8

—_— b
" AliTainnk, fix) dyHkuna |a, b\e} na yaaykeus 6¥an6, Jf(x)dx
[+
HHTETpan yIoKIalicHH, Y xonla

llm[ [ fiodx + § f(x)de

c4p
AUMHTTA fiX) QYHKUNA ummezpasrunune Gow xuiimams neG atanagw Ba y

b
V.p. | f(x)dx ka6u 6enrmranaau.

a

Aix) dyHxkuuaHuur [@, b|] kecManard y3uaAMII HYKTANapH COHHW GuUp
HeyTa G¥nraHaa xam MHTErpalHUHT Goww KHiAMaTH Wy Kabu aHuKAaHaIH.
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x

. [l wn

j a+cosx
) .
- ‘
136. _J.,,I3+I2sinx' P

157. I 3+l2cosx

k3

158. j cos's gy

o +SII‘I X

159. j ctg(x —ia)dx, (a>0).
4

160. Tez”‘ctg(x - ia)dx, (a>0).

13
In

161 ]'—dx— (g >b>0).

’ ﬂ(a+bcosx)2 ’
In
— >0, b>0).
162. g(awcmzx)z (a )
n

—fx ___ (a-KOMHNJEKC COH Ba a # *1).
163. [J; 1-2a cos x +a° { )

In
cos® Ixdx
—Cos” dxdx (g — KOMILIEKC COH Ba 4 # xl).
i64. ,J;] 2acos x+a’ { ‘ )

165. J’ e" % cos(nx —sin x)dx (n - 6YTYH con)
[}

166. Ttg(x +ia)dx (¢ - XaKUKHiA coH).

kil

167. :[ﬁctg(x +addx (@ - KoMmieke coH Ba Ima # 0).
i

168, [ 0> 1)

Jpl1-2a cos x+a*
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169. T-—"“‘j—‘d—‘——r ‘(—l <a<l).

S 1-2acosx+a

170‘ } Sil’!z.\‘dt‘

2-2cosy

i iy @b

172, [ CosixdX . o Kuitmar.
w I=2sin” x
i
173, | [mm = (-l<a <D~ Bour Kuimar.

174. FM‘LO-SL“%‘-- (O<a<l).

p I-asin’x

175. | LM_ (¢ > 1)~ Dow KHHMAT.
e - asin’® x

176. }——“’S D dy (-l<a<l).

Shi-lacosxra

177, eIy (l<a<), n=0, 1,2, ...

n ucm x+a?

[ o l<ca<h, n=1 2. ... .
!73.~ }-2asin x+a’ x !

—cosmxdx n=0 1,2, ... .

179.

I— (I+2cos x)"

'; y ‘2 hd 2 mx _
180. J[%:;—;ﬁ_—ﬁjl;—,i]e & (0<a<a) =12

Kyitunarm mucosnmapia yerapacd 4ekcus Oyaran HHTe-
TpanidapHKi XUMCODJaHT;

oo

181. S [ J

8 _'[e(x2+l)(x2+4) 183. '[ 14 dx.
+eo 2

182. j 184. | xdr

L (x +2x+2)2 S (P +1)(x?+9)
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o 1+x%7

185, | o2 189, | —xds _
_mx4+I0.r2+9 S X rexle2s
i dx 190 T xldx
186. [ 9 o2
Ay +ea
X+l o xdx
187. ‘[ x4+]dx 191. _J;o(x2+4.\'+l3)2'
. _ +oo e
188, | Xxlgy 192. | 55 (a>0).
_m.l +1 ] (
e dx
193. -‘L mj‘m (a > 0.. b > 0)
e xPdx 0
194, ({ RS (@ >0).
95, | —dt 0
95 | gy @O
+ua
196. [ X4 (@>0, h>0).
n la+bx®)
#oo o
X
197. L et T (>0, 6>0).
T dx o _
198’ j (JE iy — (! B )u ((I > 0’ p> 0)! n= l! 2’ .
. )
199. | 4_  (nz1— Hatypan coH).
R
i dx
200. I,., Ty @> 0 b>0), n=1, 2,
toe n
201 [ X XY (p>?2 - HaTypal COH).
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+oo
(x-he" : (x—3)"
202. __x2—2x+2dx' ' 205 _I x? 6x+|09dx
203, | —tds 206 j e ™
) _‘sz-lix—z' : ' Taxes %
feo ; Raved _ix
ey 207, [t —
204. _{a (x? +4ix -5y I (x4 ix- 5)3 dx.

Kyiuniaru wnrerpaanapuy Kopaan nemmanapuinad ¢oi-
AanaHnbG xucobAaHT:

4o
X COs Xdx 213. (x* +5x)smxdx
208. _L x'-2x+410° _‘L x4 +10x2+9
+oo +oo 3 .,
X 5in xdx 214. (2x”" +13x)sinx
209. _L xi_2x+410” _L x* 4132436
4oo
x sin xdx 215. (x- l)c0§2x
210. _Jm v 44x+20° J —4x4+5
T (x+l)sin 2x L.
1, | /L= dx. 216. [ --xsinx__
U _J;O x24+2x+2 dx _‘L x142x+10
o +oo
212. Ls'ﬂx— 217. ECOSX gy,
_j x?y5xt 44 dx. _L X2 -2x+10 ;
+oa
218, Jf;’“ dx (a>0).
)]
+oa

coSax 3
219. £ Sgsas dlx (@a>0, b>0)

oo

220. I-J;;i:? dx (a>0).

1}

+ao

221. j*s'" dx {a>0).
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+oo
222, [ X80 gy (3> 0, b>0).
p X +b

223. j Besdx (a>0).

€0s xdx A LPRELe Gk
U [ SR (a0, 5> 0) TR
z {(( a)(x +.!a2 ( ) [

S
COS ax 0 .
225. ;[ xext 4l dx (a>0)
'Kylnaard HHTerpalapHHHr Gol- KHAMATNAPHHIN TOTHHI

o

226. | £—dx (a>0). "
Foo i

227. Ierx (o <0). i

v XCOS X
228. _j mdx

20 T _sinsds_
(P e 4)(x-1)

-
230. | <osex gy,

1-x*

+oo g .A

—dx 0 —oo oo).
231. _j PRy {a>0, <t <)
232. I “dx (o> 0).
233
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o0
234, jff? (t > 0).
235. ;ﬂ_? (1< 0).

Kyiiunarn wuterpaniapHi XucoGnanr:
-'“ .
236. lI)ﬂg{-éia!x-

x(x?+b)

+m.
237, [ dx (o> 0).
0
M.
238, [$%%4dx (o <0).
L]
T 2282 sinax g 0, b>0
139 = v x (a>0, b>0)
m .
[Smacdx (a>0, b>0).
a
400

240.

41

[-Snax gy (q>0, b>0).

b x(x2+ by

oo

242, l;cfzi%dx (a> 0).

0
o0

243. jﬂ"i;“’;;f“*mdx (@a>0, b>0).

ind
sin” x

X dx.
X

L

244

n
+oo
0

Kypcarma,. 141-uymn3mana kypcarunrad I =[—R, —p]
Uy, Ulp, R]Jy, xoutyp 6y#nya osuurat ywdy ‘
§ ellzz_l dZ
l‘p_g z
HHTErpanaar GoRAaTaHUHT.
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+oo _ ]

245, | SO gy

0 X

Kypcatrma. [4]-un3-
mazia kypcarwiran T =[—R,
-plUy,Ulp, RIUY, — ---l e e
KOHTYp OVHMYa onuMura !

Loy !
141-ynama
e’ -4
§ 3 dz
rp.R hd
HHTerpanaaH doiaanaHuHr.

e g
246. | ML dx.

]

247. _[de {(a>0, 6>0).

2t +bh)

oo

I S"” dx (a>0).

oo oo
249. Yuby [, = [cosx’dx Ba I, = [sin x’dx ®penenb nx-
1l

1]

TCrpa/ulapuiHA X,HCDGJ]H HTI.

Kypcatma. 142- unsMana KypcaTnaraH y, KoHTyp 6¥in-
Yya OJIMHTaH yudy

$ e dz

‘e ']

unTerpanian doraanaHuMHr.
Ky#nparn muconnapaa x > 0 6yaranaa x> 0 6¥nagu aed
x1cobnab, OepHATAaH KHTErpALtapHHU XUCODIIAHT:

oo
250. [x*"'cosaxdx (a>0, O0<p<]l).
1)

4o
251, [x"'sinaxdx (@a>-0, —1<p<]).
(]
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142-un3ma. U 143-amama,

Kypcatma. 250 Ba 25]1-MHconnapHH euruaa l43—-iih3—-
Maza KypcaTHAraH Fpl x KOHTYp 6ViiMua OlMHraH ywoy -/ g

27 e"dz
. [p.R : A
MHTerpangaH GoiganaHMHr, Trfeb

252. [cosxfdx (p>1).
n -
+o0

253, [sinx’dx (p|> D).

]

o, |
sin x
254. [ S=dx (p> ).

3-§. AprymenT npunuunu. Pyme TeopemMacu

) Papai KHIAKIKK, KOMIUIEKC TeKMCAUKAA Gupop y colna
ENMK 3rpy YM3HK Xamaa z, (ZeY) HyKTa GepuaraH OYNCHH:

yc C, z,e C. By 3rpm 4n3nkaa

® (2)=arg (z—z) {(ze

(GYHKLUMAHH KapaliHk.

Opnaraa, ¢ (2) = arg (z — z,) GyHKLMA oxnpru xamaa Goi-
NAHFHY HYKTaNapuaaru KMiMatiapH aiMpMacHHMHT 2R ra
HHCOATH ¥ YHIUKHUHT Z, HYKTara HHCOAaraH WHAEKCH OEHH-
NagM Ba y
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ind:ny

xabu Gearmnasanu.
by ind_vy con Goith 7, HyKTaza oXupH z Hykraaa (Ze v)

- OymraH z-gz, BEKTODHMHT Z, HYKT2 arpodmuary TynHK

ainaHuWNAp coHnHn Mbonanaitad. Arap BeXTOPHHHF HyHa-
avutu MycBart 6ynca, ind ¥y > 0, manduit 6ynca, ind y<0
6ynanm. 0 o

Ky#finparu

a) z=atp e, 0st<2n, |al<p

6} z=atpe, 0<st<2n, |al >p>0
€MHK YM3HKAAPHUHT Z, = 0 HyKTara HucbaTaH MHOEKCHHH
XHCOONAHT.

PaBuiaHkM,

z=atpe® 0L7<2n

MapKasu ¢ HYKTaja, pafiMyCcH p ra TeHr O6ynraH aiinaHaHu
ndonanaiian. Jemak,

Y={zeC:|z—a| = p}

a) by xonna lal< p G¥araHn cababan zﬂ=0 HYKTA Y aHna-
Ha GMNaH derapataHraH AONPAaHWHT HuU¥aa €TagH. 144-a um3-
Ma. ¢ yarapysuud 0 paH 2n

rasa yarapravga z-g, = Z ¢

pekTop (0 HyKTa atpoduaa
TYnuK, 6Up mapra aiinaHa-
au. Hemak, ind, y=1;

6) By xonaa lal >p
oynrannauru cababnu z,=0 ]
HYKT4 Y alnaHa GHJIHHZ‘iIC— a \\——4 X
rapalaHraH JOMPaHWHT Tall-
Kapucuaa étaan 144-6. t
y3rapysun 0 gad 2m radya - X
y3rapranoa z-z, = 7 BeK- A

rop 0 HyKTa aTpodHuN Gup a x

MapTa XaM TYJIMK ail1aHMa- e

ranauru cababnu ind, y=0 X

bynanu. S) 0 X
AHTAHNNK, KOMIMNEKC :

TekHcAuKaa oupop D coxa

Gepwiran 6yacun; Dc C

144-yn3ma
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Arap D coxana f (z) ronoMmopd dbyHkums xvroaan Souxa
Maxcyc Hykrara sra Oynmaca, f (z) dyukwis D 1a mepomopgh
PyuKuuR 1eAUNAAN,

S5-Tecopema (apzymenm npunygunu). Papaz xuraiiux,
f(2) dyuxnua wezapacu Gyaaxau — cusrux wusuxdan ubopam
dyazan wezaparanzan D coxanunz (D < C) énure D da mepo-
Mopeh 6¥2ub, oD da yurxuyuananz Hoasapu xam, Kymobarapu xam
émmacin.

Aeap N sa P rap moc pasuwda f(7) gpyuxuuanune D coxadazu
HOARAPU 64 Kymbaapurnunz YMymuii conu Gyaca (xap dup noas
8a xymb newa Kappaau Hyaca, wynia mapma xucobaanadu), y
xo40a

-p=_1 ([&)
N-P=1a [T & (17)
Oyaadu.
KOxkopuaarn (17) TEHrMHKHH .
N— P=ind, 3D* (18)

KVPHHHMILLE XaM €3MLI MYMKHH, OyHaa dD* = f(aD).

6-reopema (Pywe tecopemacn). Papas Kuaaiiauk, f(z)
8a g (z) pynxuunsap D coxanunz énur D da 2010mopd 6yaub,
uxmuépuii 7 < oD yuyn

lrizy 1> lg(z) (19)

menzcuzaux Gaxcapiacun. Y xos0a f(z) ea f(z) + g (z) dynx-
yunrsapuune D coxadazu noatapu conu bup-Gupuza men: byaa-
du.

22-Mucon. Xap KaHIak n-gapaxanm

pn (Z) = aﬂz "+aizﬂ-_]+azz".-2+' " + an»-lz+an

(a,20, n 2 1} x¥nxagd 7 Ta MAZM3ra 312 KAHIMTHHH HCOOT-
JIAHT.
Arap

f()=q,2,
g@=az taz’+.. +a_zta,
Jecak, yHA4
P=f()+g (@
oynagu.
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Papurasku,

. gtz
lim ey =0,

Vuia wynnait R> 0 coH Tonuaansku, v ze {ze€ C|z[>
R} vuyH

q -

S

6ynaan. ‘ L
Arap D={ze C|z| <R, aD={ze C|z|#R} metunca, ynna
(20) myHocabarra x¥pa 4D na

Fal>lg @l

TeHrcuanux Gaxapuianm. Pyue teopemacura 6UHOaH,
f@= a7 @+ f(9 =P

dynguMgaapHunr D coxauary HOANAPHHUHT COHH OUp-OH-
pura TeHr 6y1aim.

Papuanky, z=10 Hykra f(z) QYHKIMSHUHF 71 Kappanx
HOAH. BuHobBapun, P(z) kynxaaniur D coxazaru Hoanaph-
HHHI COHM XaM # ra TeHr 6ynanu.

SIHa (20) Tenrcuanukaan doitnananub, v ze{ze C | zl 2 R)
ga P(2)=0 6ynmuiiny tonamus. Hdemak, P (2) KynxaaHHHT
6apua HoAMapH # Ta 6¥Iagn.

23-mucon. Alraiiuk, f(z) @yHkums D coxaHuHr enu-
m D jga mepomopd O6¥anb, oD ga yanykcui OYncHH. Arap
v ze 3D yayn Imf(z) = 0 6ynca, f(z) dyuxumsinuur D coxa-
Nard HOMapH Ba KyThiaapH coHu HUp-OUpUra TeHTr OFIMLLIN-
HH HCOOTAZHT.

f(2) pyHkuuaHUHr D coxagarn HOAAAPUHHHI YMYMUH
coHn N, kytOnapHHuuar ymyMmuil conu P 6¥ncun. Macana-
HMHT 1LapTHAaH f(Z) GYHKUMAHKUHT 0D na HOMNApH XaM, KyTh
HYKTaNapH XaM OVAMAac/MIMHHM TonaMH3. APrymMeHT MpHH-
uMnUra Kypa

N—P=ind g D* 210
oynagu, oOynga aD* = f(0D)

Hlaptra kypa v zedD yuyn Im f(z) »0. buHoGapun, ¢D*

Tyriam éku {ze C: Imw> 0}, éku {ze C: Imw < 0} sipum Te-
KHCcauKaa éraan (w=f(z)). Papwanku, 6y xonnapna w= f(z)
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Hyxra o D* yerapa 6¥inab xapakaTnasrania w = f_(z‘i BEKTOD

w = {} yyKraHRHT atpoduna GEpop MapTa Xam TVIMK ailnana
onMaikam. demak,

ind D=0 (22)
6¥naau. (21) Ba (22) MyHocabaTnapaan
N=P

6V Keanb uuxanu.
24-mucon. Yuiby

e+272—1=0
TeHrJrl’ama D={ze C: |zl <1} coxana neura HAAM3TE 3ra 6Y-
nanu’
ABBano

(=22, g(g)=e—1
e onaMu3. YHia OepiiiraH TeHraMa KyHugaru
J(D+g@=0
KYPHHMILIHA ONAJH.
Cyur v ze {zeC: tzl = 1} yuyn |g () | nn 6axonatimus:
sl s e frrs2=pe-ff@b

Pywe Teopemacura Kipa
f(D=22 =0,
f@D+eg@ = e —1+222=0

TeHrnaMaiapHuMHr D= {zeC:]z| < 1} coxamard wianiznapu
coun TeHr oymanu. PaBluankm, f(z) = 22=0 TeHrnaMa MKKH-
Ta Wiaauara 3ra. buHobapuhn, bepunran

er—1+22=0

TeHrMaMa D ma MKKUTA MIOK3ra sra 6ynanm.
25-MmHcoa. Yuby
zth—e=0@R>1 (23)
TeHraAaMaHKHr {Ze C: Rez < Q) spuM TEKHC/INKIA SIFOHA M-
AN3ra (XaKMKHil Haau3ra) ara OVIMIIHHHE HCOOTNAMT.
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ABBAIO KyitHIard GenrmnanapHu KWIaMm3:

7,={z¢€ €: |z| = R, Rez< 0} T
. D d={z=iy: — R<y< R} o

Cyur yby
Te=1v,vl

€MUK YH3HKHH OJIaMH3.
Arap

J(@D=z+tA g(=—¢&
JeWnaca, yuaa GepHaraH reHrnaMa yuwdy

J@D+g@)=0
KYPHHUIIIHH ON3aaH. o S
PaBwuaHxn,
vzelywyn | f@] = |2+ iy = W2+ y? 22 >1,
le@ | =l—el=1
¥ Z€Y, YiyH, R> A+ 1 6ynranna

lral=1z+n |21zl -a=RAr>1,
lg(2)=|exs| = ex<l

6ynaau. Pywie Teopemacura kypa [, €K Yn3uk GHnaH yera-
paltaHraH coxaga (SpMM JOMpPaHMHT HYKAA)

S(@=z+r=0,
f+tg@Q=z+r—e=0

TEHITAMAHHMHI WIAW3NApH COHU Tedr 6¥nanu. lemak, Gepun-
radH reHrnama {ze C: Rez < (}} apuM TEeKMCIMKIA ATOHA M-
[M3rAa 3ra, DHAM Oy MITAH3HHHT XaKMKMH 9KaHAHTHHH K¥pca-
TaMH3. byHHHT ydyH

xt+h—e*=0

TeHrnama (— s, () opannkKaa UAAM3ra DraJWrMHe KypcaTHiu
kudog. ¢ (x) =x+ A — e* 1e6 Bennwiacak, 0y GyHKUMA (— o=, 0)
OpAMK/A YIYKCH3 Ba YETKH HYKTaNapaa TYPAH HLLOPATN KHi-
MaTNapHH Kabyn knanu: @ (0) = L — 1>0 Ba@ (-— =) = — . Jle-
Mak, ¢ (x) =0 Tedrnama {— o=, ) opanukaa WIAM3ra 3ra.
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26-mucon. Pyuwe teopemacHiad doiinanaHub, Kyin-
pard [ypeuu TeopeMacHHM Mcbotnanr, D coxama ronomopdg
6ynran {F, ()} dyHkumnanap kerMa-keTiuru Gepuarad 6¥au06,
Oy xeTMa-xeTIHK Uy coxana F(2) dJyHKuHﬂra TEKHC SKHH-
NALLICHH. ATaiinuk, Iyuiuk D coxala ¥3u yerapanaHrad coxa
GHnaH OMpra TY/IHK €TYBYM EnMK, TYFpHIaHyBuM XKopaaH 4uH-
3ury OYNNO, w2 € T'yuyn F(z2) =0 wapr 6axapuncun. ¥ xonaa

WyHaai Hartypan s, =n, (1) COH TONMMIALAHKN, HXTHEPHH n 2 1,

yduyH Bapua F_(3) ‘Ba F (z) dyukumsnap I Gunan qerapanan-

FaH COXaHMHT HYMIA 6up xun conaarn Hownapra sra 6§naam.
F(2) dynkunss I na yanykcus Ba yze I'yuyn F() =0

OVaraHu yuyH
1r}f|F(zj =m>0

o6ynanu. I na F ()= F(z) 6ynrannury caabnn wyHnah

n,= n, (I) TONMUNaoMKn, ynzn, Ba ze I nap yuyH

m
<2

TEHTCU3MUK Gaxapuiagu. n 2 n, nap y4yH
F ()= F() +|F (9—F(2)]

ne6 €za onamus. Arap f(z)=F(z) Ba g() = F (g — F(z)
ne0 Genrunacak, 6y dynkuuanap I yu3uk, OunaH yerapanas-
raH COXaHMHI EMHFUAA Tonomopd 6¥nub, v ze I yuyH

| A2 m>5>|g(2)

Gynaam. Y xonna n > n, nap yuyH Pywe TeopeMacunu Kyinad,
T yH3KK BnnaH qerapananrau COXaHHHT HuHAaa F (2) Ba F, (2)=
= f(2) + g () dYHKUMANAPHUHT HOANAPH COHM TEHITUIMHH
TOMAMH3.

27- mucoa. Arap p< % 6ynca, etapanya Karra 6yarad

Dapuya »n n1ap y4yH

F@=1- G-y 2

kynxagnap ¢muK { | z| <p} noupana Honra sra GyIMaCTHIANK
HcOOTNAHT.
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Yu_lﬁy

F(z)=cos z= 2(—1)” Q,,),

pyHkUBAHK onaMu3. MasayMkH, 6y Katop Caa aKMHAALIHG,
yHIarH MXTMEPHIL ENHK Joupana, xycycaH, {lz] <p} (P<£)
JNoHpana reKMC AKMHAALAanH: § <ptaa F()=F(@).{ lzl< P}
Ja F(Z)=cos z# 0 6¥nranm yuyH, [ypeHu Te0pemacura K¥pa,
WyHaan n, = n, (p) MaBXyAKH, Yn2n, Ba 2= p<ZT nap yuyn

Friz)#0
ovnaau.

MHCON BA MACAJIAJIAP

KyAugary napameTpHk TeHrnaManap épaammia Gepunra
YUINKNApHUHT 7,=0 HykTara HMcOGaTaH WHACKCHHH XHCOG-
JIaHT.

255. 7= p e 0<gt€2n, p>0.

186, 7 = cost+tsm1 0<r<2m.

257. = 2cosr— isint, 0<t<6bmn.

258, z=1+isin*s 0<r<2n. _

259. f(2) pyukuua D COXaHMHr ENWUFH D 1a MEPOMOpd
6¥nu6, 0D na yanyxcus 6yncuH. Arap v z€dD yuyH

Ref(2)#0

6ynca, y xonaa f(z) ¢yHkumMsaHHHr D coxagarn Hoanapu Ba
KyTonapy coHu 6up-6upura TeHr HYIMUIKHA MCOOTIAHT.
260. f(2), F(2) nap D coxa}mur énurn D aa roaomopd

oyub, vy zedD yuyH mL2 20 6yncuu (0y epaa D verapa-

F()

nanraH coxa). ¥ xonpa F(2) Ba F(2) + f(2) dbynxuusnapyn-
HHMHT D coxagars HONIapMHUHT COHH OUp-OHpHra TEHT 3KaH-
JNKruHU ucboTnaHr.

Kyitnaard teHraamanapHUHT D coxalard #aau3napd COHM-
HM TONMHT;

261.z¢ —3z+1=0; ’ |<1}.

262. 2z —5z+2=1; <1}

22952 137

{1z
{



263.2 — 77532+ 1=0; D={|zl <
264. z* — 32— 1=0; D={l<|z|<2}
265. & — 2z=1; D={|z|<l}
266. 0,9¢+1=2z; D={|z| <1, Rez>0}.
267.1+2:—2=0; D={|z <! Rez > 0}
268.7 — 52+ 22— 2=0; D=={z<l}
269.72 — 47+ 2 —1=0; D={|z] <1}
270. 7 — 127+ 2=0; D={|z]| <2,
271.2 —9z+1=0; D=1{|z] <2}
2.5 —6z+10=0: D={lzl > 1}
213. 7+ 7 — 47+ 1 =0; D={1< |zl <2
274. 2 — 22+ 2 —87—-2=0;, D={|z <l}
275.285 —2+37—z+8=0; D={lz| <1}
276.7 =S+ 72 —2=0; D={lzl <1}.

1} énuK noupana rono-

277, Arap ¢ (2) dynkuna {lzl <
mopd 6yub, Ttp(Z)l < 1 6ynca,

= ¢ (2) (n— HaTypan coH)

tenrnama {|z] < 1} OMpAWK AOMpana HeyTa UAAN3ra 3ra?
278. ®apa3 kunaitauk, y = € KOHTYpHHHT Gapua HyKrana-
puaa

laz|> latazt .+ g, 214 a, 24 . +ag]

TeRrcHanuk 6axapuncuH. Arap z= 0 HyKra y KOHTYp OHaaH
qerapalaHrad COXaHMHI KuMaa éTca,

atazt. . var

K¥nxan Wy XOHTYPHUHT d4MAA K Ta MAAM3ra 31a, arap 7= 0
HYKT4 Y KOHTYp OMJIAH YerapanaHrad COXaHHHI uyujaa éTMa-
Ca, Y X044 WY KYIXAAHUHI KOHTYPHHHI M4HAA OUpOpTa XaM
W/N3T4 3Ta SMACIMIHHM HCOOTIaHT,

279, 2 — 57+ 1=0 Tenrnama

a) {|z| <1} noupana,

6) {1< |zl < 2} xankana
HeuTa unaM3ra sra?

280. # — 8z + 10 = 0 TeHrnaMaHmuur

a) {|z] <1} noupana,

6) {1<lz| <3} Xankaza _
HeuTa WIAH3N &

281. Arap IJ:[H> la b+ |a2| + 1 mapr baxapuica,
rtodtozta,=0 (n — Hatypan COH) TEHINAMaHHHT
HEYTA MAAH3IN {| < 1} noupana €ETHIIHHW AHHKJIAHT.
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282. et — 477+ | = 0 (n — HaTypan cor) Tenrnama { | z| < I}
I0Mpana HeuTa Hnnnara ara?

283. Arap la|> ef O¥aca,

&= aqz" (n — HaTypan coOH)

rerraama ||z} < R} nompana Hewra unanara sra?
284. {Rez > 0} ¥HF sApuM TeKMCAHKAA

=A—et(A> 1)

TeHINaMa AroHa (y xam G{ica xaKHKMii) Minamara 5ra 3KaH-
JUFHHK uchoTaanr.
285, VixTuépuil KOMITTEKC @ COHM YYYH # > 2 6YnraHaa

l+z+tazr=10

tenrnama {1z} €2} Joupana xed Oynmaranga OMTTa HIAW3TA
ara GYNMIIHHN MCcOOTNAHT.
286. {|z| < 1) nonpana

w=1{>1])

TEHTrIAMaHUHC daroHa (y xam O¥aca XaKkukWil) uiausu €T-
UIMHH UCOOTAAHT.
287. {Rez> 0} sipHM TeKHCIMKAA

agt —ztb=eztD (a>0; b> 2)

TEHI/IaMa EYHUMFa 3Ta IMACTUTMHU UCOOTIAHT.

288. f(z) dvmkumus {|z] <1} nonpana ronomopd Gynca,
KyHWJarn TaCAMKHY MCOOTAaHT:

wyHnait p > 0 coH Tonwiamku, v weilw| <p} yuyn

2=wf(y)

TeHrnama {{z/ < 1} aompana 1 Ta wiam3ara sra 6ynanu.

289. Arap f(g) e O{ ﬁ < 1} 6yan6, F(0) =0 6Yica, Kyhn-
- narwuy uchormanr:
3p > 0 coH TORHAAIMKM,

v well< m <p} yuyvH
" =wf(2)
TeHrIaMa {|z| < 1} noupana m ta GUp-OUpuaaH Gapin ui-
nu3rg sra 6¥aaau.
290. zsin z = | reHrnama dakar XaKMKHIt WILAH3Iapra 3ra
OVAMUIHHY neboTaanT.
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Ky pcatma. bepuiran Tenrnamasumr [— (n + J:;)n (n + %)n]

KECMAalary XaKHKUM# WIAHIMADHHUHI COHHHM aHUKIa0, YHH

LIy TeHMAMaHUHT {[z] < (n + ;—)n} aovpanaru 6apua MIIMaNapu-

HUHF COHH OMAaH COAMIITUPHHL.

291. tgz =z reHraama daxat xakMKMIH uaguznapra ara 6yau-
WHHA MCOOTNAHT.

292. Uxtnépuit R> 0 conn yuyn Gupop #,=n, (R) Ho-
mepraaH 6oiwunab 6apua n > n, nap yuyH

Pn(z)~—-1+ﬁ+%}+...

+
|

K¥TIXaaL1apHUHT {lzl < R} €énHK goHpalda HOJITA 3ra 3MAacsn-
FHHU UCDOTNAHL.

293. p > 0 coiin xap Kanaait KHYMK KWAHO oAMHraHuaa
XaM, cTapjiMya KaTTa A Jap yuyH

F(z)= l+%+4‘5+...+#

2z nz"

(hbyHKUMAHKAT Dapya HOMIAPH {|z| < p} nowpana ETHLIUHU
uchoTaanr.
294. Arap 0 <p <1 6¥nca, eTapnyya XaTTa » 1ap yuyH

P ()=1+12z+ 37+ +nz!

KynXaxHuHr { |zl < p} AOHPANA MAAM3TA 3ra IMACJIUTHHU HUC-
SOTIAHT.

295. C na ronomopd OyaraH f{z) GpyHKUUA KOMILIEKC Te-
KMCIMK € HMHI MXTHEPHH YEKIM KMCMMIA TEKHC SIKMHJIA-
wyByy { P (2)} K¥nxaanap KerMa-Ke TJIMTMHUHT TUMHTH GYICHH.
Arap 6apua P (2) kVnxamiap dakar XakMKHI HIAK3Napra 3ra
OVnca, v xonna Az) GyHkUMA Ba YHHHT Bapuya xOCHAanap
xaM hakaT xakukHit wamusra sra 6YaMuimay ueGoraanr.

296. Arap g HxXTHEPHMI XaKHKMHA COH BYnca, y xonaa

S = e

byHKUMSHUHT Hapua xocHaanapH dakat xakKMKHAR BaInsra sra
OVnnuIMHK HCOOTIaHT.

340



297. A7) dyukuMa D c C coxaHuHr énur D aa MEpOo-
mopd 63116, 4D na yanykcus 6VncuH. Arap v z €900 yayH

lf>1

uapt faxapuica, y xonaa fz) = | TeHraaMaHWHr D coxanaru
wiansnapy conn Az} GYHKUMAHHHI WY COXAagard HOMNApH
COHMTA TEHT 3KaHAUTUHH MWCOOTIAHT.

298. Az) dyukumst Do C coxanuHr €nMFW D 13 Mepo-

Mopg 6vnnb, 9D na yanykcua 6yacuu. Arap v zedD yuyH
lr@l <i

iwapt Gaxapunca, y xonna f(z) = | teHrnaMaduHr I coxanarn
HAAMINapH coHM f(2) PYHKUMAHMHT LY COXaMaru HOMNAPH
COHMTA TCHT 3KAHINTHHU HCOOTIAHT.

299. 7+ 77+ 67'+ 522+ 82+ 42+ | KYNXARHNHT VHT IpUM
TEKMCAHKAAIU WAIM31apH COHMHU TOTIHHT,

300. # + 222+ 372+ 7+ 2=0 TeHrnaMaHHr

&) VHI sipUM TEKHCIHKIATH,

©) OUpUHYK KBaLpaHTIArK WIIN3NAPH COHHHM TOITHHI.

301. 272 — 327+ 32 —z+ 1 =0 TeHraamMa xap OHp Knaa-
PAHTIA HedTagaH MAAM3ra sra?

302. A2+24472+ 22+ 3 =0 TeHraMaHuHT HJulM:mapn
KaficH KBanpaH'malea éranu’?
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HIOBA

I. Kacp-ymzuxan Qynxomus

1) Anrapmonnk nucbar.
7. 2. 3,6 C
HYKTATapHN MOC PABMLLNA W, W, W, € C, _HyKranapra akclaHTHPYBYH Kacp-
YHIHKAK GyHKuMA yiudy
w-w WMy _ -3 -3
wow, WmW -4 g3

AHFApMOHHK HUCOATAAH TOMWAALH.

D w=e®E2 Ime>0Bad = Imz>0)6ynca, w(D={W.|wl<1}
I—u

ovnaau {145-unama),

® L
il

N

Iy

145-ynama.

146-y3IMa
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Hws= e’eff;%, lal <tsaD={zlzl <1} 6ynca, w(D}={w: lw| <1}

Ginann (146-uuama).

II. dapaxanu QyHKUHA BA YHra TecKapu G¥aran GyHkuHsnap |
1} w=zBa D= {z:Imz>0} 6ynca, w{) = C\R' GVnagn {147-uymsma).

) w=g ga D={z:lmz<0} 6yrca, w(D)= C\R Gynamn (148-yu3-
Mma).

.Ml\ll@ﬂ\\\u. @i”H

i47-ypima. -

®

!

148-1un3Ima

® -
IIHH\H“II;
I’ lIHHHHWr

. Nw=zpa D= {z:O <argz < %} 6vaica, w(D) = {w: [mw > 0} 6¥naon

(149-unama).

PO oo ©
Ll ol
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Sl

dyw=z8a D= {z:O <cargz < %f} 6ynca, w(D) = C\R* 6¥nanu (150-

Yyu3IMa),

® ®

150-ynama
Y w=z s D= {27"“ <arg z< -2("%} k=0.1, ..., n-1, 6yca,

w(Dy = C\ R* 6ynaau (F51-umima ).

® |
i ”ll.

TR

1
T

=]

151-un3ma

6) w=(J5)0 @Exn w=yz. J=1 =i) s D=C\ K 6ynca wD)=(w: lop0) .

®
{

O¥nanu (152-yu3ma).
i \ M ”““h
g R
N we(D), @0 w=yz, Y21 =-i)8a B=C\R 6inca, w (D) = fw: lmw<0)
6ynaau (153-4nama).
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“lll/”“l:ll”“hn :
I WWWW

I||H

153-yn3ma
Ow = (3z) , =01 n— 18D O\ b3mcn, WD) = i 28 < argw <
<&':l—)}ﬁ nann (154-um3ma).
®
Ill” llml””] S \%‘ _
ll|l ||”|l|||1 -~

'''''

II1. XKykopckuii GyHKUMACH BA YHrA TeckapH (yHKUHA

D w=d{z+d) wa D={z:l2l<1) 6ynca, w(DY={w:w e [-1. 1}
TR e
© O
. 1 | l‘\\\\\\\\\l1\\\\\\\\\1\[\ \\\\\\\\\



1(3 _)

Ih |
|l

156-4yu3ima

D w1 =i fkn w(e) =) B D= (z:ze |1, L)

6ynca,  wi(Dy={w: |w|> 1} Gynaan (157-umma).

@ ;r—'*-"”t |HH|’

sl

'lljll“

it
157-uusma

1

bl
Ky

& wo=1+¥ —lN- 1 =-i Gxu wi=)=08a D=(z:zel-l, 1}

6ynca, w(D)={w: |w] <1} 6ynaan (158-unsma).
1\|_‘_'f" @
}'HH |||I||H“|. “l \ 1
i|||||lH“|1
158-quama

IV, K¥pcaTkuunu Ba rorapumMux pynkuuanap

1) w=e*Ba D={7:0<Imz<2n} 6¥nca, w¢P)=C\ R 6yragu (159-
YHiIMa).
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||M“|..1llmhf:
gl

’//////7//// “ilb

159-unama

2y w=¢ 8 D={z7:0<Imz<n} G¥nca, w{) ={w:lmw >0} 6ynann

(160-un3ma). _
® ®

sl

Hw=7 BaD=(z:0< Imz< A < 21} 6yaca, w(D)=(w: 0 < agw < A)
6¥aann (161-uu3ma). ‘

| @ | i @

W//W SO Gl

0 0

161-unama

HW=e pal={z: 2kn<Imz<2(k+ D} (k=0,+£1,22 ..)6¥nca,
w{D) = O\R* 6y1aau. (162-1u3Mma).

Syw=(Lng), = Inzsa D= QR 6¥aca, w (D) = {w: 0 <Imw < 2n} 6¥naam
(163-un3ma).

6y w= (Lnz) Ba D= C\R" Ginca, WD) = {w2kn <lmw<2{(k+ 1)} {k =0,
+1,+2, ..) 6ynau (164- umnama).
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H il
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©®
. Jl.. @
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i, 5~ IR
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 164-unima
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V. TPHTOHOMETPHK BAa TECKAPH TPUTOMOMETPHK (DyHKnHAIap

1) w=1sinzmna D={z:—l2'-< .Rez<%,lmz>0} oyaca, w (D) = {w:Imw>0}

6yaann (165-unima).

o @ ®
/ /WHMHHHIL\HUWli)lh

_Jg_ 0

ol

165-unima

Dw=coszpa D=z — n < Reg <0, Imz>0} Ginca, w (D) = {w: lmw > 0}
d¥naan (166-unima).

F

a ”H“lhll”” mf”m“m

166-uynIma

Nw=chzea D=1{z7:0<Imz<n, Rez> 0} 6ynca, w(D) = {w:imw>0}
Binanu (167-um3Mma).

®

ynths ®
7~ "l

167-yssma
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4) w=tgzBa D= {Z"—-f- <Rez< %} 69nca, w(Dy={w] w| <1} Gy;raam (168-

YHU3IMa).

1
et

N\

7

168-unama
5) w=(Arccosz),=arccos z Ba D={zImz > 0} 69aca, w(D)={w:0 < Rew <,
Imw < 0} Oynanu (f69-'-m:ma).

6) w = Arccos z, w(0)=—% pa D=1{z:Imz>0) Byaca, w(D)={w:

—x < Rew< 0, Imw > 0} 6ynagn (170-amama).

Mwﬂm | \ .
169-yi3Ma.

nll”“!l@l”“llm

170-yu3ma
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JKABOREJIAP BA KYPCATMAJIAP

Ib6ob
LayRez=0.Imz=~—1.6) Re‘,=%- Imz= %.n) Rez=1, Imz = — I.
. vy = = ‘ A | __ 3 _ 1
2, ay Rez=0, Img=—1; 6} Rez=— 5 ,Imz=—= , B)Rez= .
2 2 2
Imz————‘/; 3.a)Rez=1.1mz=0; 6)Rez=2, Imz=1.4.2a) Rez= %,
lmz=—%: 6) Rez=-- 2 lmz=%- 5. a) Rcz:*% lmz=%;
6) Rez=0, Imz=— % 6. a} Rez= — El\[mz:{); 0 Rez=0, Imz—=0. .
7 _ 4. 33 343
7. a) Rez= — s [mZ_IS' 6) Rez == Imz -
8. ) Rec=2, Imz=—4 6) Rez=— 015 lmz=0.7. 9. Rez=— 1,
Imz=—%- 12, 7+ 7z, Ba g—z, BCKTOpPAAp 7, BA 2, BEKTOpnapra KYpUATaH

JapaATeorpaMMITHIIT IMaroHannapura Tekr. 13, 7, = 2 + 7, — o, 1) |zl =1,
in
argz=21 &) izl =3, argz=n 15. ay |zl = 1. argz = LB lzl =1,

agz= 4T 16, @ el = Lags~ £ 6) el =largz= . 17.a)lzi =1,

ng:ST:r 6)lzl =1, argz= f 18. ) | 7| =l.atrgz:—6:',f£ 6) |z|=|#l

EE; arap b > 0 6%aca,
argz =
—32'-‘ . arap b < 0 6¢nca.

19.2) [z] = 1. agz=m+g; —cosp —ising =cos (x + @) +isin(x + ). 6)
]"’Mﬂa. =il'g£=%—%:lmcusu+isin(x:2sm %(COS%‘! + f8in %)

351



Kypcarma: x=t—cosa, p=sina, 0<as2n |Z|=J12+J’I=

“4"“ 5 2"“5- YYHKH 0<%sn Giarananrn cababan  sin E >

2
6vaaan.
i Y _ sine _ oo (_rs_g
sing lz[ 2sin'§ cos 5 snn2 2)
Ba

TeHTARKAApaal argz=w=n’2'--% IKAIMHTHHM KYpHIL KMAMH  amac. 20.

|z| = 2cos 52’-, argz = % + %sinrxﬂ(l + cosaxY) = ZCOS%[C(B ”;“ +isin%);

21. cosdp=dcos’p—3cosp

K¥pcatma: n=3 6¥nran xoana (6) — Myasp dopmysackim €aamna:
(cos ¢+ ising) =cos3p +isinle.

By TEHFTHKIIMHE 4 TOMOHHMNEM COARANAIITHPHEI Ba TEHFHKHUHI UKKaNa
TOMOHHAATH KOMITICKC CONMAPHMHD XAKHKHIT KUCMIAPHHN TCHIMAUTHPH
HATHAICHIA KEPAKAM TEHITHKHH XOCHA KHIHI KHAMN OMac.
22. sind¢ = 16sin‘p—20sin’yp + 3sing. 23. a) z=-—8. Izl =8, argz=n:
- . x.
6) lel =125, arge=3T+darcigd 24, =32 lel=32, aq;z—7

N

6)z=%; fz|=-£-. ag =0 25 a)z=t: |z] = L argz=C: 6)z = -12-“‘

izl=1, argzzzT. 26. a) =22 Jz0+0) 1d =2 7 . ag z=

orz=2{—i Jin lzl=2, arsz=§3£- 27, =2"i |l =2w, argz=

~|:a nla

9. 2" (cos——t\mw) 30. ;2 1(03-1—+|sm"2"). 3. Zcos-‘%’l.

?
. l+igna

Aol & A, cin AO LRAL st -
32, 2%cos 3 (cas 5 +isin 2) 3B.1C “igna 35. a) Bapua koxpdu
usentiap Xxaxukui; ©6) Bapua koapduunentrap cod mapxym. 36.

in DX o - (nx ,
a) sin 2— ‘WT; 5 Sin-——sin .M. a s‘in; )s;?n:x .

5"‘5’ sin—%—
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a2 (r0x

s
38. LZ_x_z_ arap n —ToK oM 6%nca; —— 2 "2 arap
00572' lE'O.!‘l
2
el inftl
sin i sin B nfs
n—xyT con O¥nca. 39, a) — 2 COS(CI + —"'2'3); 6) : sin(u 5 ):
sin% sin2

40. {x=1, — 2 < y < 0} — T¥rpu uH3mK kccMacH. 41, 7=g HyKTanan 7 = b HyK-
Tara Kapab AyHanray TYFpA YH3MK KecMmacu. 42. a) {ﬁ ZI=R. Rez=0, Imz20)}
— aitnana &éin: 6) {2f=R, Imz< 0} — nacTku ApHM aftnana; B) {lz| = R}

. _ 1 " "
— annada. 43, ¥=— runepbomanunr [l Hopakna Xo#aauraH Gynary.

44. y = x* napaBonaHUHT YHr spuM 6Faarn, 45 =x’ népaﬁonanuur HKKH
MapTa 6ocub yTunran ¥Hr spusm 6¥narn. 46. | [z =a, Rez< 0} — van apum

2 2
aitnaHa. 47. X 5 + ——LT =1} —onnunc. 48. {|t—11=1] — aiinana.
1 1
(o+d)  [-d)
49. Ukku mapra Socub yriaran {|z+t =1} anmana. 50. {|z]<i. Imz>0)
OKODU APUM Joupatuur yerapack. S, HMekut mapra 6ocub yuaran =— §
B& 7 = HYKTAJIAPHH TYTAWTHPYBUN TYFPH HU3NK Kecsmacu. 52, TVpT MapTa
Bocub ¥TuaAraH z =1 Ba =1+ HYKTaNapHH TYTAWTAPYBYH TVFPH YH3HK Kec-
macu. §3.{|z|=1. [nz= 0} — wkopu apum aknana. 54. {| 7| =1} — aiinana-
. Xx = a(t - sin{),
HUWE GUpUHUY yoparaa érran G¥nary. 55. ( ) — HUKnOKAA.
¥ = a(l - cost),

x =at—bsint, o
56. uxknonaanuHr | yopakaoaru €in. 57. bepwaran fiyHa-
y = a - beost.

JMIIra TecKapH iynaninuia 6ocub yTuarad y orpu unank. 58. Hkxku mapra
GocuG YTHAraH ¥ Irpy uMadk,. 59. MKk mapTa G0CHG ¥THIITaH ¥ 3TPH YHIHK,
60. a) {¢{x*+)")=x} — KoopauHaTa BOWHIA MaBXyM YKKa YpHHYBYM aiina-
nanap ownac (c=0) sa MaBxyMm ViHuHr ¥3u (c =0); 6) {c(x* + y)+y =0} —
KooparHaTa GoWKAa XaKHKMI YKKA YpHHYBYY aiinaHanap ounacu (c20) Ba
XaKHKH# Yxuuer yau (c=0). 6l a) {x¥'—y'=c} — runepGonanap ounacu.
6) {.ry:—;-} — runepbonanap ornacy. 62, Xap GMp uM3IHK AnmONOHHH ai-
raHacuaan ubopaT, ABHM WyHIAR YHIHKKH xap BMp nykracupad g Ba g,
HyKTanaprava 6ya1raH macodanap HAcGaTH yarapmac coxra Terr, 63. Yetkn
HYKTanapH z, Ba Z, HyKTanapaa 6¥nran afnada €inapu ounacw (Gy onnara g,
Ba g, HYKTANapiH TyTAWTHPYBYH HKKHTA TYFPH “HH3UK KCCMAcH XAM KHpa-
an; Oy KecMalapHHHr OHpPH HCKCH3I Y3IOKMalrad HyKTagad ¥Taaw).
§4. 2) 7=x, —oo<x <+= B)7=x20 B) 7=n. 65. D={] z—al<p). 66. D={Rez > 0}.

2 b
67. D={0<argz<2x). 68. D={Im7> (Rez)") 69. D = { —*— + —L
(a+d]  (e-4)

7 <

23952 353



70. a) {x>2} — ApHUM TeXMcIUK {x=2 TYFPY YH3UKHHHI HYKranapu KHpMasi-
guy, 6) (y<0} — apum TekMcauK (y=0 TYFPH YHIMKHUHT HYKTanapH Kupa-
an). 7Th. a) {—1 < x <1} — #ynax; 6) yunapu — i, 1 — i, 1 +J Ba / HyKTa-
napna 6ynraH TYFpW Oypuaknu TYpTOypuakiuHT nun. 72. a) Mapkasu z=0
HyKTala Ba paaMycw 2 ra TeHr 6yuraH €nux nowpa; 6) Mapkasu z=—i
HyKTana Ba paasycH 1 ra Tenr 6¥iraH JOHPaHMHT TalWxKapucK. 73. a) Map-
Ka3d 7=i HyKTada Ba paauycu | ra Tedr 6¥nraH ZOMPaHUHT TAlUIKAPHCH.
6) =0 aykra onu6 TAlLNaHTaH MapkKa3H =—f HyKTajia Ba paauycH 2 ra
Tenr 6yaran roMpa — Xanka. 74. a) Mapkainapu z=| AyKrana sa paauycna-
pv | Ba 3 ra TeHr 6¥nran aitaaHanap opacuaaru {1<(x—1)3+)’<9} xanka;
6) XakMuil ¥KIaH 10KOpH Xolinamrad, yin =0 HykTaga OynraH Xamaa

{argz = 0} pa qargz = %} Hypaap OGMAAH YErapanaHraH YekcHl CexTop.
75, a) {x>0, x¥*+y*<1} — Mapkasu KoopaorHaTta GoltWia Ba paauycy 1 ra

TeHT BYAraH YHr Aapum Joupa; 6) y4u z = 0 HyKTana 6¥aran {argz = %} Ba

{argz:%‘& HypRap OWilaH YerapajlaHraH xaMna % KaTTATHKAArH KeHT-

AMKKA 3ra 6VAraH YeKcH3 GypuakHHHT HuH. 76. a) {x—y=0} — T¥Fpu Yu3HK;
2 2

6) {y=0} — T¥rpyn umn3ukK, 77. a) {y=0} — TYrpH KKK, 6) {XT + %— = ]}

— anaaunc. 78, a) dwmamerpu [0, o] Kecmaman wubopar O¥nran

2 2
{(x - %) = (%) } alinana; 6) mapkasd z =0 HyKrana Ba paguycw

| ra Tenr 6¥nran afinaHa. 79. a) Xakuku# ¥k, 6) Mapkasn 7=0 Hykraaga sa
paiMycH a ra Tenr 6ynrau afinana. 80. a) {(x—1)+)?>1) —mapkasu =!
HyKTafa Ba paguycH | ra TeHr 6yAraH €nux JOMPaHUHT TALIKAPHCH;

2
6) {12_);_:1} THNEPOONAHHMHT Yall WIOXYACHHUHT VHT TOMOHKWIA Xoitnaw -

ral TeKMCIMK KHCMH. 81, a) {Rez <0} — spum Tekncnuk; 6) {x*+ =1}

. + .
AHNAHAHMHT T = Iﬁ HyKTacHra yTKasuiran ypuHmMa 6unan HerapanaHraH

Ba z=0 HyKTaHM caxnosuyy apum Tekucawx. B2, a) {?=1—2x} napaboia
OMnaH yerapanaHrad Ba z=| HyKTaHH caklouyy ApHM TeXHCIUK; 6) yuna-
p¥ z=0 HyKTana Ba {argz :ﬁi’%+’5—"] . k=1, 2, 3, 4 Hypnap GuccexTpKcana-

pu Bynrax % KeHITMKIary TYpTTa 4ekcud GypuakHuHr Hyu. 83. a) z Ba g,

HYKTAMApHH TYTAWITUPYRYM TYFPH YUH3WK KECMaCHHHWHI ¥pTacuaaH VIyBYH
KeCMara nepneHIuKyRap TYEpH 4h3KK: 6) MaBxym VK AHpeKTpHCacH Dynran
Ba dokycd 7=1 HyxTans xo#nawran napaboaa. 84. a) Yuu KooparHata
fownaa, KeHrTHTY f—o ra tedr 6Ynrad xamaa {argz=o) Ba {argz=f) Hypaap
GunaH yerapanasraH OypuakHHHT WiuW; 0} yuu dakat 2=z, nykrana 6yarau

a) faru GypuakHuHr yau, 85, {y*=2x+1} — napabona. 86, {lz - i‘ = \5} Ba
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{lz + i, = ﬁ} NONpANapHUHT HYHIOAH YAAPHHHAT YMYMHH KHCME YHKapHO

tawnadrai. 87, a} {r=¢, 0 < @< 2r} — Apxumes cnupany pa {0 < x < 2n}
KecMa DHAaH YerapajaHran CoXaHMH uyy; 6) g) nard cOXa xaKd KMl YKIMHr
(0, 2r) uurepBany 6uNan VaaupuaraH. 88. a) {Rez > 0}, 6) {Rez>0, Imz>0).
89.a) {Imz22); 6) { | Rez| <1}. 90. {|z] <1, Rez<O}. 91. Alfnawanmur mapka-
5 18 -AC

M z=-70 HyKTana, paMycH sca 4 ? - ra Tedr, 97, [apameTpHuHr
Bapua kMiimatnapuaa. 98. Mapamerpuuwnr Gapua kuiimatnapuga, 99. lal <1,

al >1paa=11a 100. |al <1, |2|>1 Baa=Iga. 101, [MapamerpruHr 6ap-
4a KuiiMaTiapraa. 102. 0. 103. 0. 104. . 105. 0. 107, {x } 8a {v,} KeTMa-KeTIMK-
RAPHMHI xeu OYnMaradaa GuTTacK welapanaurad. Arap uxkana {x,} Ba {y}

KCeTMa-KETIHKNAp YeFapanaiMaray Gj?nca, Y X044 YJTapHHHE HKKanacu xam

AWMUTTA 3ra BYIMacHHry MyMKHH. Macanan, x, = nsin Z8 |y, = ncos”—;—

2

6¥nacKH. YHaa !x” + ry,,|=n-»w, JNIEKHH '11'_?_'& Xp B3 ’lll_';'(‘] Yn — MaBxyad 3Mmac.

Arapoa Oy KeTma-xeTAHknapfaH OupopTacH, macatad, {y,} yerapanaHrad
('ly,_isM) Bynca, y xpana hm x, = - 6Vnaan. YyHku

N—te=
|xﬂl2 ix"+iy"f—lyn|2|xn+iy,,|—M——>oo,

By xonna xam {)} KeTMa-KeTAMKHHHE THMATH Mabxyl GYnMacaiuru Mym-

KuH. 108, a2 109. ---10 110.7=0paz=2. lll.z=0.z:$,z=

s-2d2 2043
(m. n — uxruepuit 6yt con). T2, Kommiexe TeKHeARKHHHE Bapya HyKTa-
Aapy. 113. I—E-: 114. ]—% 115, ITI“ . 116, Ywby lim 2 aumur 0 éxu
- +z - e

o ¥a TeRT G¥aratza §18. a)(%. 0, l?)‘ &) (_%‘ 0, l); B} (g, %’ _l.);

2 2
f) {I&%‘“gg‘%} 119' 1) (_ a' =N g) 6) (ﬁ' -, g) B) (gv -1, ]‘CJ

120, a) (£ > 4} spus dazoss rysun apun cdepa; 6) {£<0) apum dasona
¢Tyeun apum chepa. 121, a) {n>0} apum daloaa ETyBun apum cipepa;
6) (n<0} apuM thazoaa ETysuM apuM cdepa. 122, a) KOkopu sipum cdepa;

6) kyiin spum chepa. 125, a) =, 6) 9 = _j—;; B) u =ﬁ.—; r} @ HHHI Xeu

KaMaail kuiimatiaa. 126. Cdiepa V3uRWNT (2) TEKHCTUTRHKBET XaXWKxiil YKAra
napannes Ivamerpu arpoduza 180° ra 6ypuaranuga. 128. Mapkazn z=0

HYKTAAa Ba Pagvycu \/IRRE ra tenr 6yarad goupa. 129. Mapkain =0
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2
HYKTaZa Ba PaIuycu lR 1~ R" ra Tewr GYNTAH NOUPAHMHI TALIKAPHCH.

130. Xakuxuir YKaaH oKopHaa xolnawrad spuM tekucnuk. 131, Mapxym
YKAAH YHIr TOMOHAS XOMTaWrad spHM TEKHCIMKIAH MapXasH =2 HyKraaa
Ba PaOnycH V5 ra tenr 6Yaran AoMpa uukapu6 TawnaHrau. 132, Kyt6

HyYKTana Gup-Oupura ypHHYBYM alinaHanap ounacH; 6ynaa TEKMCAMKIATH
KoopauHata GowMpan YTYBUM TUFPH YWIHKKA KaTTa aiilaHa Moc KERaH.

IT6ob

1. Bup sanpokau. 2. Bup anpoxn. 3. bup snpokan, 4. bup ArpokH 3Mac.
5. Bup rapoxau oMac. 6. BHD Aanpoxau 3Mac. 7. bup anpoxam, 8, Bup anpok-
nu owmac, 9. bup anpokau. 10, bup anpoxni. 11. bup anpoxiu aMac. 12. bup
anpoku amac. 13, Bup anpokni, 14, Bup anpokau. 15, brp anpou. 16. bup
snpokayd oMac. 17. Bup anpoxny. 18. bup anpokin. 19. bup Anpoxay sMac.
20. bup anpokan. 21, Maamﬁm amac. 22. Masxya smac. 23, ByTyH kommnekc
rexncauxaa yarvkens, 24, { 2] =1} aa yaryxens. 25, (z=x)} 2a yanyxens,

26.{z=—1; 0} 52 yanykeus. 27. C\R’ aa ystyxeus. 28. {|z| =1, 0 <argz< 121}
Ja yawuwra 3ra. 29. C\{0} ma yanykens. 30.  C\(0} ma yanyxcma,
il {z eRzs -'—*zﬁ} Aa ysuanuwra ara. 40. Ulapr smac. Macanan,

R , _ 1 -

fi) = -2 Baglzb=1- 7~z 41- lapr omac. Macanam, J(@= é'_::‘l
|z-2]

Ba g(z) = 42. Texuc y3nykch3. 43. Texuc yanykcus 3mac. 44, Tekne

Faar v}
yIaykcH3 amac. 45, Texuc yaaykcui. 46, Texuc yxayxcns smac. 47, Texuc

y3nyKcu3 amac. 48. Texuc yanyxkceus. 49. Texarc yanykcns omac. 64. [lapt amac.
Macanan, ffz)=z+sinlz Ba g(z=—z. 65. [apr 3mac. 66. UlapT 3mac. 68. f(2)=12,

2 C 69./109=3¢. e €. T0.f@=— 3~ 0. T [0 = -—L—.
(z+27
72. f7(2) = e'(cosy + isiny), ze C. T73. Xeu epna € audupepeHUHaNAZHYBYH
amac. 74, {Rez=0) — 1irpu umsuk HyKTanapuaa C — nudpdepeHuMannaHyB-
4. 78, =0 nykraga C — anddpeperumavianynin. 76. {Rez=0} na {Jmz=0}
TYFpK yHankaapia C — andwpepeunannanyssu. 77. =0 nykrana € — aud-
depenuparnanypyy, 78, {Rez=imz) T¥rpn unnkna C — juddepeHupaniia-
Hypau. 79. {Rez+Imz=0) 19rpu un3nkaa € — audbepeHumannanynuu. 80.
z=0 nykrana € — audpdepeHuuannanysau. BL. z=0 nykrana C — audwube-
pechnunduInanysyn. 82, Xamma cpaa C — RiadubepcHudaananysuu. 83. £°(0)=0.

84. =1, b=—a f(D=(1—adz. B5.a=], b=2;f()=7 86. a=—l;ﬂz)=Lz-

87. a=b=—1; f(D=e(cosxtiinx)—e= 88, E={x’—y'>0} vimnamaa ronomopd
Ba 2)=27. 89. Oynkumn nwuby

z# -2

E={0<argz<%}u{x<argz<57"}
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Ba
F = {% < argz < %’E}U{-—- < argz < 14’!}

TVnaamaapaa roaoMoped Ba Moc paamuﬂa Ov Tynnamnapna f(z) =g

. I |5| f 1.z o _
xamaa f(z2) 2% 108. Z az 3 M 109, i
e eosy - isiny) & = Y_pld’ oy _pled
e " {cosy — i siny) 7 0. 110. Tl e il o
: of __ 2z-a-b . df _ _ 27-@-b F _ 2
111. = . & - 112, 5=~
1lz-a|" +}z-b| 2y|lz-a| +|z-8| 4
(2’-a"] o _ _2f 12’ -a| 22
e R - S T M . - 3. 'E— 4
(el ifeal) % @2 Geeabiz-ay M3 FlAT
1o

124. Ryk, arap

4. 7 e”“‘[ »L). 115. 0. 106, ——L— . 117. -
4 Pr I+l Azl 14z’

uzconst 6ynca. 127, f(w)=au+b. 128. [f7)} — rapmonuk amac. arg f{z) Ba In [f{2)]

P oo1a 1@
g aap. A= + =5 =
1ap FapMoOHUK dyHkUuuaAnap. 129 sz b Ip 2 a =y . 130, vix,y)=

2pbpte, BL v ==Y ke 12 vy = -3t <y
X"+

133. vix.y)=argzte. 134, vixy)=— & (d=pV+c. 135, vix,p)=2xp— 4 (=) te.
136. v(x,p} = x cosyshx—ysinychx+e. 137, vip.@}=posing—plnp cosg+c,
138, fip)=2+ci. 139, fip=7+e. 140, fig)=7+2ig—itc. l41.f(z)= 1 +ei.

142, f(y) = Z+% +c. 143, fl=p+(5—hz— L +ei. 144, fry="7 +ei

2
145, f{z)= ZLz +iz+3i+c. 146, Mapxyn amMac, YYHKH Oepunral uwix,y}=e*

DYHKIUA rapMOHUK dyHKLNE IMac. 156. u=c x+tc,. K)"pcaTMa. u=1p(x) HyH-
a u + 22 :;
ay

wu kepak. By epaan @(x) = ¢ x+c, DKaHAUTHHU KYPHIL KHIUH dmac.

KUHH rapMoHHK GYHKUMA OYVIHILH YYYH = ¢”(x) = 0 6ynm-

157, u=clax+ by +c,. 158. u =c]arctg% +c,. 159. u=cxytec,

160, u=cIn(x*+ ) +¢,. 161. u= —% +¢,. 1612. Maexya oswmac.
- X" +y

163. u = cn‘x + \}xz + y2 +0. 164. u=c(X*—py)tc, 165. Ax + B.
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166. Aarcls% +B. 167, Aln(x1+)2)+ 8. 168, xz"-'o-xyz + B. 169. A9=(1—-20n2.

173. Ri@)=2: w(g)=—29~ 5 . 174. Rig)=2,0(9)=0. 175. Rig) = /5 + 4sin2p.

1
176, Roi= ¥ :ofy=r, u(¢)=amtg(% : Eliﬁﬁ} 177. Rgy=242 ; (@) = §.

178. R(p)=10; a(p)=n — arctg%- 179. R(@)=3; a(e)=0. 180. R(9) = T%;
a@D. 1. RO)=6 a0 =5 18 Re=Is ae)=—2arc 3
183, R9)=2v2: a(e)=T. 184. Re)=2 ag)=§- 185 R(@)=2, a(9)=x.
186. K91 § is,: ao)=—argz, 187, Ree)= ) . ato)=— 5§ 188. {i4< T |

cukmunaam, {ig> é— b uyaunany. 189, {jz+3< 512 } cuknaany, {jz+1> é } uysu-
nann. 190, (l2>1} crirnaan, {|3<1} yyannagn. 191, {Rez<0} cukpaay, (Rez>0)
uysuaagm. 192. {Rez <— Iny2 ) cukunamm, {Rez >— In ¥2 1 wyannank. 193,

{l=2 < é | cuxpnaam, {lz—2[> Jz' } uyamnany. 194. (4> 1) cukpnamn. {|2<1}
wmanan. 195, i4= L . 196.14= F- 197.1e—11= 1. 198.13=1.199. 1z 4= 2 .

200, lcz+d= \ﬂ'&:f"-_bcl. 201. argz“=3—;- 202. Rez,=0. 203. 1<z <tem

204. Sm|(1+)z,)=0. 205. Jm]|(1-~i)}{(z,+)I=0.206. Im(cz,+d)=0. 209, Byryn
KOMILICKC TekHCAH KA kotdopm. 210, Yerapack =2 HyKranas yTyBun TVrpu
UHIHKAAH VTYBYY HXTUEPHH APHM TEKMCTHKAA KoHdopm. 212, Kondopm.
213. Kondopum. 214. Koudopm. 215. Koudopwm amac. Z16. Kordopm sMac.
217. Kondopwm. 218. Kondgopm. 219. Kondopmomac.  220.  Kondopm.

2. R=iz+ § |
606
3.l w=1+2i1<4). 4. (Rew+Imw<3}.5. {—~1<Imz<t). 6. {{w—(1—j)| <2},

% cargiw—1+i)<r. 7. { | w] < ¥2 }. 8. {—4<Rew<0, Imw>1}.9. Vonapk 4 =143,

B=9+3i, C=1+7i, E=9+7i nykraiapia 6yarad A 8 CE, T¥P6ypuak.

{wu[“

w+(ljfi—" - l] < 2}- 13, w=(1+)(l—z). 14. w = -%iz- l+ %:’.

2 2
10. {KBP_‘;:EL. +i‘_’fi‘%ﬂ, < l}. 11 ((Rew—1) —Imw<ly. 12,

LY PSS
2

AN
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15, w=22+2-2i. 16, w=wy + B(z-2). 17.w=+i)z+1-31. 18, 7=

= 1430, 00, h=2 wH 1=3i=2z+ 1 =30} 19, 272421, o=F | k=1; w—2—
—2i=i(z—2=2i). 20. Yexu K¥3FanMac HykracH VK. 21. Arap a=1 Gynca,

MCKTH KFIFanmac Hykrace HYK: arap a#l 6Ynca, y xomma Zp = --y——- .

N a(z _wi-ag

g=arga, k=|al; Tz T—g J 22, Arap a=1 G¥nca, HekaH

Ryyranmac wykrack WK, Arap a=1 6¥nca, vy Xonaa n = I_fa— » p=arga, k= fal;

W‘I—‘“ —L] 23, w=az+b, a, be RBag>0 24, w=—gz+b; a, be R Ba

@>0. 25, w=—i(azt+h). e beRBaa>0. 26.w=gzthi, a, be R Baa>0.27.

w=zthi, exuw=—z+l+hi; be R 28. w=z+h, Exuw=—z—i+b, bec R 29.

W=z b I+i): ki w=—2+1=b(1 +): be R 30, w =S58 3y w = Z220%b

I+ kz e*i(%ﬂrﬂgk)z. 33w = | +k2 e—a‘(gmrctgk)
& -b

34. w=eRe +w,. 35.4=0.36. v=0.37. angw= 1% 38 {|ul21,v=01.39. { [ w| =1,

(Z%llb”.

3

n<argw<2n}. 40. u=1.

" —i 8 : n I
Kipcarma. W= ]z= —C—(’ST’O—;?-M =l-itg. —5 <1< 3 . By cpaan u=1,

R

=g { NApAMCTP — 5 B2 3 OPANMKAATH KuiiMaTnaphu kabyn kunranaa

—oo y<+oo GYNHILKHK KYpUID KHHuH sMac. 41, {p(i?+v)+ut+v=0} —v=—u

TYFPH YM3IHFUTA KOOPIHHATA OOLIMAA YPHHYBYH alinaHanap owaacH (TVEpu
YMIHKHHHT ¥30 xaM Oy ounara Kupaaw). 42. {v=—ku} — TYFPH YH3IHKJIAD

ounacu. 43. KoopzuHata Goim Ba wy = ZL HYKTafaH YTyBuM aiinaHanap
i
onnacH (Oy ownara, wyHnkraek, w=0 pa w=w, HyKTanapian YTyBYH TYFpH

3
b
YHIMK, XaM Kupaan). 44. {“ = ‘VV—H} — ukxccouaa. 45, MaexyM YKKa napan-

Jsea Byaran {H = %} TYFPH YHIKKAZP OHAACH (MaBXYM VKHUHT V3W Xam Dy

1
QHIAry KUpaau). 46, [RC W (L} — SPpHUM TCKHCTMKIIAp ouracy. 47, {RC W < ?}

1
— APUM TEKHCAUKAAD oHnacy. 48. {Im W< = o{ — RPHM TCKHCAKKNIAp OWaa-

- i

cH. 49, {Imw<--cRew)] — gpum Tekucankrap onnacu, 50, {|w — —7 7
a(la! -R%)
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w1, _& |
ald’ Y| R’

52. {RCW = '12‘} 53, Tyrpu yuauk. S4. Allnana. 55. Afinana. 56. TVrpu YHIuK,

R .
= |a12—R2 — NoWpanap OHAAcH. 5],

57. Aunana. 58. Tyrpn unank, 59. uwtvm 4. 60. v=1. 61 u—v=—1.62v>u

63. 1>0.<0.64.u>0.65. v - 3 < 4 66, |w - | > 1> 0. 67,22 cagan.

68. At <argw < 3. 69, [wl<1.70, lw—2}54. 70 Rew < 4.72. Rew—Imw<y.

73. |wl<1.74. Lw|>1.75. 37“ <argw <0, 76, we {0, +e). 7. ~f<Imw<o.

5_3
w+ 2 =2
T{ 4 ayu
JaHa ¢inapy 6Hnan verapananrad, w=0 HyKTaHH ¥3 HYHAa CAKIOBYH COXA.

L. g Rewet, -4 mafo-4 <L,

78. Rew>—1, [ -4 > 4,79, <1, 1mw<0.80. [l =1 na

81. lmw<0, ‘w - % + é

_3s1 1 4.2 - _4d - S
lw 4\>4.84. Rew > ,‘w 3|>3.35,w— Z+1+hu:nmw-z+ _
+hi.heR 86 —I+i 87.1—i 88. 2(1+i). 89. 1+i. 90. . 91, Iz'—%|=;- -

- _il.1 =L —o 98, L4 A4,
92.{7 -&|=1. 03 || =1 04 amg=as8. e ey 7 99 Kyp-
catma. Apsan £,=0. g~ Ba z,=1 Gyman xonaa arona I alinananuur
MABXYLTHIHHA KVPCATHHE, YMyMMil Xoitia HcBoTaaw yuyn w=L(z) Gepun-
T 7, 2, 2, HyKTanapHd moc pasnuifa w=0, w =, w=| HyKTarapra
BKCHAHTHPYBYH Kacp 4HIUKAH yuxuar Gyacny 4¢6 dapas Kuaamui. Y
xonna z=L~'(w) kacp wH3uKAn ByHKIHS | w|:n AWNAHAHK Z, HYKTAdaH
¥rysun [ alinava Ekn TUFPH YMIHKKA aKCraHTHpamu. [ MHIRKHHHI Macana
WAPTAIPHHY KAHOATAZHTHPYBYH XHIHK SYnHwatia HcboTASW KuititH IMac.

100. w=2iz+4. 10L w=-z%.- 102. uw%. 103, w=(t +;)§_:_:.,
104 w25 105, w = 21 106 W= ~par) yor. v ———-—““ii’:_*'.‘;"-"".
108, w= YDl e, we B gy welsigan. T

116, w= !:'.Z*_z, 6y epaa a, b, c,d — xakukmil coHnap Ba ad—bc>0.
CI+ T
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. by epna a,b,c,d — xakukuiéi connap Ba ad—be<0.

7. w =228
Y cz+d

118. w=i%€-. Oy epna a. b, c, d — xakmKuit coHnap Ra ad—bc<0.

119, w= ﬁ—;;; by akcnautupui EpaaMmuia 10KOpH Apum aoupa {Rew>0,
Imw<0} coxara akchanani. 120, w=w; + iR“;'—:::. 121. w = I:—i
_ Nz-2+D) 7=
122. iyt 123, MyMKHH 5Mac. 124, w=i T 125.
{3+0) 7 - (a + bi) g-i _2
w=e'? LA 126, w= REEZ— +wy. 127..W=—rz-—7. 128.
7-(a - bi) 2+ +2
we4_HX2 g9 wob _mzma y3g wod L 2-8 g
7-2-4i " w=b -a " w-a -a’ .
w2l gy w=2l o p 134 ML =t IS0 38
T2z ) 2+iz : B l-aw l-az .
1 £3
_ B - I"z [K#a{! ] _
Ry=b .,ep 270  y3g w=-"L 137 4 = ke’ 7y g
2RI b 'R -3y 242 =5

_ Rl _2-a w-b _ o _z-a
epma &>0.138. »=ReT 5 139 LT Rig M0 ws

_ 4 az-l+yl-a” I+JI -a

XaKMKHl corepa [al <R 141, w =1
(I-J -a )z-—a

2
R

p= 2]"” a’ . 142. Rew=qg2— —Lf(lmw)’ 143. Rew=—a*+ — 7 (Imw)2,

e
a4a*
144 argw=20. 45, |wl=r, m<argw <35, 146, we {0, +o0). 147, we (—=, 0]

148. Imw>0. 149. |w|<1, %<argw<:t. 150. Rew<—l+%(lmw)2.

151, Rew> 1= Lmw. 152, |wl<a, tmw>0, 153, [w| > §. we (- =~ 1]
154. |wi<l, agw=n. 155. |w|>l argw=n. 156. |wl=64, n<argw<2n.

2
I157. we(—e, 1]. 158, W= (]”)- 159. w= (z '). 160. w=—22:'.

1-z z+l
b4 2 .
161. W=M' 162. W-M 163. w=w.
22, +3z+2 iz 42z2+i 22°-3iz+2
2z443 !] [lzhﬁ—i) z- J_(l-!)
164. w= 165. w= . 166, w=
[ZZ J3-i 2:—:}3-:‘ - J_{IH)
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2 2
-} Y 4 -z
167. w*r(“']. 168. w= [‘ ] w : w = :
P ] 31/ 169. (-2 170. I+
171. Bup anpokaH. 172. Bup anpoxau amac. 173. Bup sinpokiy smac. 174, Bup
Anpokiu. 175. bup anpoxnn, 176, Bup anpokan amac. 177, Bup anpoxau
amac. 178. bup anpoknu amac. 179, bup anpoxau. 180. Bup anpokau amac.

16,2 , 16 2 16 2 16,2 _ oy
i8l. U gV =1. 182. 354+ g =1 183. uz_pz_z. u>0. 184,

By es 1802 +08750 186, wimvicd 187, we

_v2<l we (=i oo (). 188. we |—1,+o0). 189, we[—m—g], ws[g, +=.°J‘

3

190, tmw>0, w e [0. 3] 191 3Mcagw<rn 192 -V

-V <L; v>0,

193, we {(—ee, —1]U |1, +ea)}. 194, we{(—o, —{|UJ]], +2o)}. 195, I[mw<0.
4?

T )

(R+3) (R-3)

2 4v2 1

+
HYHHHHT IOKOpH spMH. 200, (R + %)2 ( R- % 2 INAMNC HYHHHHT NacT-

=1 annunc

196. lmw>0. 197. Imw<0. 198. Imw>0. 199.

du? &
K spMn. 201, [l- %(R* '}q)] Kecma GINHa KHPKHIRH (R:%)l * (R:'%)z =

2

2
v
- —3— =1 rupepbonannnr wox-

INAMNC WYHHHHT YHT apMi. 202, dnlo cosla

i
napy opacwiaTH coxa. 203, W€ [" I ‘;'(" * 3]]‘ 204, W€ {("’ 3 (“ +

2 +2iz+

o Ladizdl w_r +28+1 o
+%)]u|-l, +=)). 206 W 2 -2iz+| 7. 2+l =G
i z+l) w= DR gy iy fRers 4o ze[L 1]}
- 08. Yiz-20+2°) 2

20, w(D)=(ze (—w, —1], ze(l, +=)}. 200 le]=el agei =1, 212.

-1-4:‘I= 1
PEIS

|e-%] =¢t, arge—¥=2r—3. 213, |e**|=¢", arge’ *=4. 1Id. l"
amge—"=1x—4.215. 1.216. —|.217. /. 218. —i. 219. % + i-‘lz—i-. 220. imz=k=,

k=0,+1,42,.. 221 [mz=(2k;"". k=0, &1, 42, 222. |wl=e.
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223 agw=J. 224, W= % 225, agw= 2. 226, {|w|=ev!, —eo<yp<on} —

criupais. 227, { | w]=e¥, —ceCy<ec} — cristpans. 228. { | w]=¢. 229, argw=c,
¥t

230. k=0 6yaca, argw=>. 231. Imw<0. k=0 6¥5ica, p=e & (o <y < =) —

crupans. 232. w g (—eo, 0).233. Rew>0.234. |w|>1, we |1, +o0). 235. a<argw<p.

236. p=e* cimpans GYiNYa KHPKMATAH BYTYH Tekuennk. 237. |wl <1, 0<argw<o

238, |wl>l, 0<argw<a. 239. eo<|w| <e®, y<argw<s. 240. |w|>1, Imw>0.

4n1 _2m 2xi 4x
241 |wl<l, Imw>0. 242, w=e32 3 243 w=e? 244 w=e?,
1 i(z+2) mit

(=i} iniz nizre) It 43§

245. T 246, _ et MR 24s.w=~%ﬁ+h.

e 424

riH - )

=i . . . . - -

249, w = 2 7 266, sinz=sinxchy+icosxshy, |sinz|= 1/sh‘)u-sin2 x.
l+e T

» [12 2 _ sin2x+&h2y
267. cosz=cosxchy—sinshy, lcos= ysh™y + cos™ x. 268, gz = cos Jx+chly ’

|tgz‘ = —————-W . 269 shz=shxcosy+ +ichxsiny, iqhz| J x+sin? y.

cos2x+chly

) sh2x+isin2
270. chz=chxcosy+shasiny. |chz| = Jshzx +sin? y. 271182 = m »

Jsh 2x+sin’2y . 272.0: ishm. 273. V!_ hl; Iz—shl. 274. cos2; 0.

Jrhz = T Thix+cosly t2
275.0; th 276, cos2chl. —sin2sh1. 277. 0; sh2. 278. —sind__.
2(cos 2+sh? l)

h2 8. I3 —shd_ . __sin2
" 2(cos? 2+shiDy’ 279. 170 17 280 Gpyco87 T chd-cosd - Z8L

Imz=0; Rez=kn, &=0, £1, £2,... 282. Rez=0; lmz=kn, k=0, ti, £2,... 283.

Imz=0; RC"[R+ ]Tt k=0, +1,+2,... 284. Imz=0. 285. [mz_%, k=0,

+1, +2,... 286. Imz=0; Rez=én, £=0, =1, £2,... 287. Rez=0, Imz=kr, k=0,

£1,42... 288 Img=0; Rez =k + LI 4=0,21,42...289. Rez= K2, 4=0,

H

+1, #2,...290. lmz 5{“ +%]7‘, k=0, £1, 1£2,... 297, x=¢ TYFPH YUIUKIAD

2 2
113 Vv
cundu doxkycnapu +1 HyKranapaa 6¥nran - =1 rugepBona-
¢ doxycaap YK p. ¥ cosic  sinle p

nap cHHHra akciadHagu; y=c 3ca thokycnapu tl Hykranapaa 6ynraH
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7 T3 = I N
ohlc  shic 3ANMNCRapra akcaaHam. 298. TYpruydn wnanpant. 299,
tmw>Q. 300. Rez>0, z«|0, 1). 301l we{{—e, —1jU}I, +)}. 302.

Rew)  (Imwy
(Be s, U 1, e (1, UL, chi). 303 [l <1.304. <.

305. we {(—i, i].306, [w]>1, Rew>0. 07, Imw>0, we {0,i]. 308. w ¢ {|—oo,

— LU L, +oo|}. 389, Imw<0. 310. lmw>0, WG[O. Sh%]. 311 we (—, 0],

wel—i i 32 wel|—1, 1], weild, +ie) 313 lmw>0. 314, Imw>0
we 0, /). 305, |w|<), Rew>0. 316, wg [(—oo, —1}1J}1, +==)). 317, Rew>D,

n(z+2)
we |l +e). 318 w=cos—=0 319, w=—-cos 22 h 320, w= :sh;f'
321 _:shl‘(z—z';i’—'ﬂ 322. we-cos 2 3p3 we-cnZE gy

ii;-(JJLl-iJJLI). 325, t%(lu’). igu-n. 126.

(2k+l)n
i 4
—i 327. +(2+i). 328. I, %izz_f* 329. Ji[cos i

hee

i
+g.

b

lem

+ isin

](kro.l.n.sso.:‘r(ﬁm x_J; 3-4), %420 331

3/; 4+isin—v—1

(2k+1)m-arcig 3 (2k + ym-arctg 3
co§ ¢ * ¢ 5 k=0, 1, 2, 3, 4). 332,

sl 3
7 Wik 5= T 333, =2, =2+ 3. =— L. o = '5“"’—2—-"
k
H ktl
z :%4%. 335, & =2[-J%] (k=0,1,2.3.4,5).336. 7. = 7

Bkl
(k=0,1,2,3.4,5,6).337. 7, = ' ze4[ “](k=0, 1,2,3,4,56,7). 338.
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+ ,,,m_Z_kL) *k=0.1, 2, ..., n—1). ML z=5,+(2,— 7)) (COST + isin%—:‘-). 343,
{Usargw < E}U{? < argw < ZK} 344, Rew>0, we 0. 1]. 345, [w]|<|,
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0<argw<%. 346. |w|>1, [%—argw <

-§~- 347. Imw < 7g. 348. Rew>0,

[mw>1. 349, {|w|<l 0<argw < } {|w|<l ncargw-cZn} 350. |w|(

ni 4
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Wa-20e3 23 13Ya
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© 385, w= - 356.
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w=e b -1 IM.w= “_Z)_&_Z_ +1. 373 w ( Z ]
et {(I*Z)%+(]+z)% Jz-1

2 P
i +diyz2 41
J-l=:'.374-"’:{‘/;+I]~~"-1=—f'-3'rs.W=2r Je we s

Jz-1 T g
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, o= arctg 5

2,02 4
.
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z_
416, w = (%) +rg’%. 417, In4+2kni, ke Z. 418. ni. 419. (2k+ )i, ke Z,

a0, V2 + L@+ keZ 421 B4z [2k+%Jm} keZ 423.

(k4 )i hez aa. (- {Jri kez 435 Lini3e (2hm - g 3)r

keZ 426, 113+ [(M + - arctg —;-)]f ke Z 427, 1. 428. 1+ 24mi, ke Z. 429.

1 i & 1 n _iR {n
2|n2+r4.430_ 2In2+a(4+2krr], ke Z 431. I4‘431_ ln2+f[3+2k1r],

ke Z 433. 1 + ‘(% + 2kn]. ke Z. 434, {o+2kn). 435. =2kn, ke Z 436. 7=ei. 437,

z= %f} ke Z 438, 2LnzzlnZ’, uynkd 2L.nz HHHC KpiiMaTrap T¥mnaMu Lnz

HHMHT KMHMATAap TYTLUIAMHHHUHT 6HP KHCMHHHIHHA TALKWT KMTaOH, Xonoc. 439,
cos(2k 2 m)+ &in(2k 2 1), ke Z 440, 272 [cos 2k + Dn 2 +&in@k+ D n 2 |,

k i ()
keZ 44k ef~cosln2+isinin), ke Z 442, ™" ke Z. 443.7—58 ,
. an:tgi+(2x+|]x
keZ 444. ¢ ¢ keZ 445 - 5e 3 [cos(InS —~ arclg %) +
. arctgd + 2im
+ lSI]'I(lT‘lS - arcig %)], ke lZ 446. Se £3 [cos(ln 5 - arclg %) +

+i sin(ln 5 —areg %)] kel 447, T ke Z 4B, SN o 7

449. e(lxﬂ)ﬁm‘ xeZ 450, 2 ye 7. 451. e-%‘—x, ceZ.
(4k+)Ei ik . ' L 2k .
— . . Lok, Z. -k, .
452. FEEST komeZ. 453 0o k,.me 454, S k,meZ
455, :ﬁ::—‘l vk, meZ. 456, o’ Ba (a")? napHMNT KuiiMaTnap TVIIaMH yeTMa-

yer Tymanu, (2)® uwur xuitMatnap TYnnamMi, YMYMaH onrauaa, yeTMa-yer

, k. Y S '
TYWHKLWK uapt aMac. 457, a= Toi] k,meZ 458, o = i’ k, meZ

459 Tyrpu 6ypuaksin Rew = ¢, Imw = ¢ — Jlexapt 1¥pu. 460, T¥Fpy UHIHK-
nap. 461. {0 < Imw < o} — it¥nak. 462. { Rew < 0, 0 < fmw < a} — apum Hynax.
463. {Inr, < Rew <lInr, 0 <lmw < 2n} — Ty¥rpu Bypuakaw Typréypuax. 464.
O0<Imw<m. 468, In <Imw <51 466. — n < [mw < 7, 467. 2n < fmw < 4n,
468. 0 <Imw < 2m. 469, — 2n < Imw < 0. 470, 2n < Imw < 4n. 471. —2n < Imw < 0,
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472, | Imw!< n, we |0,+ <).473. |3"+!mn1 . Rew<0. 474, _2n < Imw <0,

' -1
Rew< 0. 475, w=2Inz. 476. w=—Llnz 477, w= —}t-ln(z’/“ +2 0)

. 479. w=%m(z+\/z’-z)-5—} 480. w=—~2‘?t»ln [Hz“i}

478. w=%m%ﬂ+

-2

=

o212
481, w=2In i 48D = km, ke Z 483. 2= (4 + ]rr keZ 484. 7= kni,

1+ie

fred =K, i =R, i
ke Z 485. 2 [k+2Jn.keZ. 486. Re:z i 5 keZ 487. Imz It
495. Ucn, ke Z. 496. %+2kn.%+2ku: keZ 497. %n—ilnuiﬁ;. keZ

498, kn— aln[ﬁﬂ l)’”'l,kez 499 = +Im keZ. 880, —kﬂ-nﬂlﬂl keZ.
501. %[arctg-;-+(2k+l)n]+%ln5. 502_Lc2[g—+k1t—£]n5, keZ 503 °
(5 £2)+ (2 ¢ $)ri, ke Z. 508, 'In5+[ watg2+(k+1 e ]-'.kez.
505.7=i(-1)MIn3+krx, ke Z 506, z=tiln3+2+2m keZ 507. r=:
i(—iln2+%)+2k1r. ke Z 508. z=i(-—-§-ln2+15)+2k1t. ke Z

509. z-lln2+r{k+-l-] keZ S10.: rln2+n(k+ ] kez SIL=(—1p ¥

+hri, ke Z. 512, z=+E +2kmi; ke Z 5132 = 3 + 2n - i}‘c ke Z.

2

514 2=+ 2im- P . z———+2bt :ln'ﬁ” keZ 515, 7=2kni,

2 2
ke zsnaz=—|n2+(2k+|)m,kez.sn.;=[zk +%Jni paz=-In3+ (Zk _.2L)1u
ke Z 518 7=kn(iti) ke Z S19.z=kn(i+) Ba: @ keZ. 520,
_ (dk+)n _ (dk-Dn Ly 3n R 0
2 Ba z= TEhR kel §21. 2< mw< == 2 ew<0. §22.

0<imw<Z Rew>0 523, ZE<imw<3X ba Rew>0. 524. [Rewj<X.

525. —n< Rew<0 Ba Imw>0. 526, -J<Rew<Z pa Imw>0.
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sz 0$M<§, imw>0 528, —%<R¢w<0 529, w= |+le—z‘ =

=:55(Jl+z’ +Jl—-z’) 530. “‘de 535 w=1x

bl ac? - zz +f B

x[m+u+J(Jz_z+_cz+a)l—ﬂ2., 6y epna a=%(m-
_W}ﬁ=%(\laz+c2+\’bz+c2}532.w= Jz—2+hc2+m.
sag e et 1 = (VT V) s, =J5[ (2 i

e -

K#pcatma. Kacp umauxim lmmmlpmnmmla 533-Macanara xen-
THpHIAIR,

535 we , Jzz—H-z—i
V\Iu +l(z —i)-

o+l

K¥pcarma. Kacp 43K axcnanTHpHis épaaMmaa 530-macanara
KENTHDHIATH.

l+JE+:'z
536. ¥ 1—Jiz+fz ’

K¥pcarma., W=~ "ﬁ"; KACP YMIUKIH AKCTAHTHPHIL EpRaMHIa e4siMi

KEeNTHpUAran 44-msuconra onHO KeNHHARH.

2 2
= 1 = J {12 g o
§537. w=,i+ 1+(z+1) . 538. w_J (l—z) + clg 3 +crg2.

Gk ]
)

K¥pcaTtma. XykoBcKuil GYHKUHACH KapanaérraH cOXaHH 530- mMu-
CONNArM coxara akCNaHTHPAIK.

24—952 369

539. w=




" ﬁ{\/\/_\/f—f J.

Ky¥pcarma. w, =2 dyukums [0, 1+i] sa |0, —1+i] kecmanap 6¥ituua
KHDKMITaH IOKOPH APHM TEKHCAMKHM 532-MHCOMHHHT WapTuaa BepuaraH
COXAra aKCIAHTHpAIH. 532- MHCONHMHT XABOOHAAH Ba CHMMETPHA MPHHLIMIIN-
naH doinanaHuG, KNINPHNAETraH GYHKUHAHM TOnHI KHHWH 3Mac. 541,

1

“j-z.{(“mﬁ(um)%}’=ﬁ[(z+ =

ofes Jzz—.l)‘f&].

K¥pcatma. w =(Z -t )u ¢dynxuua Epramina GepHnraH coxa-

HUHF IOKOPHIH ADHM KHCMH {|w,| > 1, Imw, > 0} coxara akcnaHaa. XKy-
KOBCKMI (yHKUHACH 6Y COXAHH 10KODH APHM TEKMCIMKKA SKCTAHTHPALN.
CHMMeTpHR npuHUKmHiar doiranannt macana waptina Sepunran coxa-
HHHUT (—~ o0, — L] Hyp 6¥HHua KHpKMAraH GYTYH TEKACAHKKA AKCNaHHUIM-
HY Tonamu3s. By cCOXaHH 1IOKOPH APUM TCKMCAHKKA AKCTAHTHDHID KHHMH

amac. 542, w= [e"“(z + Jzz_-l)]-ﬁ%a - [e"‘(z * v[zz_—l )]_ﬁ!—?)
o Z+Jz_2-—F

c

- ’e’“‘+e’2""
544. w= W

K¥pcaTtma. Aspan {0 <x< %} AYNAKHH IOKOPH APHM TEKHCAMKKA

P
543, w=[e ] By epaac= a® + b .u—-=amu£-,p==—-5-—-2 1

AKCTAHTHPYBYM QYHKLBAHU TOMHNT. CHMMETPHA NPHHLHMHIA Kkipa 6y
yHkunn GepuaraH cOXaHM XakKHKHR ¥Kaard wypmap 6#inabé kupmaran
6yTYH TEKMCAMKKA aKCAaHTUPaaAH.

= ’oosnz—cosxh = ’m ._
55, w= — .546. w prerre— 547. w = Joos2z + ch2h.
_ ’c052z+cl|2k _ ’cm2z+ch2h1 _ sin%
8. w= cos2z+l 549. w= cosZz-'-chﬂl; ’ 550. w= l+si'n-%'

ir




553 cosl"E -cos ZbE
= | D 3, w= —e D
cos in——cm 5£ cosz—n—coa 2"
chﬂ—cosl
S . §56. e
= [ w = ich ——
l-cosk “2a

4

K¥pcarma., ABBI NapabonaHuHT cHMMETPHs ¥KH BVinad kecum
“YrkaIub, u-,:,fz? ynxuun épnamuaa napaboNaHUHT WKOPHTH #PMUHH
ApUM H¥naKka akcnaHTHPUHT, KeituH ApHM B¥NaKitm 10KOpH ADHM TeKHC-
AMKKA aKCTAHTHDHHT Ba CHMMETPHA NMPHHOAMHAAH (ofizanaHuHT.

V21427 550, w = 1+y1-22 .
J-E*;HZ: . \E-Jl—zz

2 .4 4 2—
560, we ’zJ3_4+J41“+17.g-+4_ s61. wo | N )

5:—J4z4+!7z3+4 {4+z2)£3+5Jz4+1732+I6

557. w:thsn—fi. 558. w=
40

_ et 27 eos2ar 14221 4si0 @)
22 +1+J:_J —22%cos20+1-22(1+sin )

562 wo [—S7E¥ETTl 563 o
3

(2=i5+3
2 - P ——
564. W AL P R 565. w =
<

J.z 2 o1 ed2t +1 22+ ¥2)22. 566, w= J4z4+l'{z2+4—3£.
X ylT - -+ + )+ 22+ N2 . Jm—sz

ch® % +5h® % —ch?"
567. w=Jl—J1+e”° 568, w = z 2 77 569.w=fcr{n 353]

2 [
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574, w= 2+J2+Jz4+4. 578, W=#h~§-—\{chzz+shz-§+

+ Jc.h-’zl - Jchzz + sh? % §76. w=arcsin Smh;

K¢pcaTma. w=sinz GyHKIHA Do={z: —%<R«:z<%, lmz>0} ApHM

HYNAKHH 10KOPM APHM TEeKMCAMKKA aKCNaHTHpann, GyHmaa i%“ﬂ' HyKTa-

aap *cha vykranapra yraau. by epaau W=3TC55"%1|ETZ dbynxuna D, coxaim

Gy ={W--%< ReW(%« Im W>0} ApHM AVNAKKA AKCTAHTHPHILHHK TOMML
KUAHR aMac. Byuna {Rez +’2‘ aS[mw-:oo} Hypnapra

{Re w= i%, O<Imw< *} Hyphap moc Kexaau. CHMMETpHA NMPHHUHIHHH

" . 8in
YekcH3 KVO (CAHOKIHM) Mapra Kyanab, w=arcsin ch:

Macana WapTHHH

KﬂI{OaTﬂaHT“pyBHH !])YHKLH'H IKAHMHTHra HIOHY XOCHI KWJiaMM3.
ban.sln's:t
1

(f+z )" {+2" )" ¢ T —

J—_" 578- ?‘T-z— 519; w arc s“..':]Im .
580. w = arcsin ¢,

K{pcatma. Dy= {z:o <Rezx 12‘-} oe6 onHG, S76-MHCONHH eMHLL yCy-

577.

AnpaH GoRtanaHuHT,

2yl
s81. .(J—.] 582, wejipSOSEHYCOSZooE

chr

feost 2 2 2

cos® B4sh’ &+ Jeos* 2 —ch'n

583. w=iln THsh ‘[ 2
.Jch21r+sh2§

IV 606

1 ‘%(b2 a2t 5 3.2+ 4.mR. 5.1 6. 2 7.4mi 8.ix 9.8, 10.0. 11. 10/,

12.i.13. =L=L 4, 17-5L In(3 - 24/2).15, 0.16. - 16m. 17, 7/, 18, 2, 19. —1.20. 2ni.

21 -0 +9i.22. 200 28.0.24.200. 25, 1 + {26 -3 R0, J§(t fg].
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n+t n
2.2 3.2 31.0.32.4 m. A [c0™ 1], arap i« -1 6grca,
ri, arap # = -1 6¥nca.

0, arap n # -1 6¥nca, . ,
34 {2,{,-‘ arapn—-| bynea, 3% (Fredi 38 Lasae’-n.

_l

39. —L+ecosl+iesinl. 40. —(1+ishl). 41. 4sh2+]: 42. »% 43. ¢
. _l+[Ji 'Jﬁ

44, 6’8;1(14,1\6).454(1»&@)- el T 1| g, '—"’2—3(1-|n2). 47. 8.

NTﬁn

=1

48. —je~'. 5h. —2(1—n. ~
Kypcatma. ﬁ =| WIAPT UKKHM KHAMATIH \/Z (PYHKUHACHUHUHT OHp

KHHMaTIH (\E )}, TAPMOFMHH AXPaTHIl WMKoHuHH Bepanu. by xonna

afsz
Vi =ty = Jl_zl(cos arg2”0 +4sin argzw) Jide' T 6ynub. y: z=e~.

ﬂ.'
D<@<m BYIraHH  YuyH I*J—Z'=I—Ld¢‘2ffzd(2) - 2(1—0)
¥ ¢ ’5

Gynanm. 52.2(1—). 53. —2(1+). 54. —4. 55. 4i 56. 22 —a+i22.
57. 4 ﬂi[ﬁ +il2 + 2)]. 58. 2ni 59, —2n. 60.2nRi. 61. 2nRi

Kypcatma. bepwira wapt xyn kuimatiy Lnz pyHKuMacHiuHr 61p
kuitMaTan (Lng), =inz+2ni TApMOFMHM aXPaTHLI WMKOHHHK Bepann. ¥ Xoina
¥: 7=Re®, 0<(p<25.rr GYNraHmurn yays

2 i
§Lnzdz =f[In z + 2nildz = R [[In R + i(e + 2km)lde’®.
¥ i

G6ynaan. Bynaxnab MHTerpanialr HaTHXacHaa

§Lnzdz = 2nRi
¥

IKAHAIHIHHM TOMMHII KMHKMH IMAC.

62 3—1‘-1— arap » = —| 6¥aca, 63 (- %;’5;— arap » = -1 Byaca,
—~2n", arap n = -1 6¥nca. - 21':2. arap n = -1 6ynca.

2
!—"ﬂr—‘i. arap o = ~1 6¥nca,
65 +a

I .
. 73.0.74. 0. 75. > +7. 76.— 2(1+1).
{  2ri, arap & = -1 Gnca. 3 0. 75. 3 76. — 201+ 1)
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77. —Te4(3=2Ne. T8. ' —[.79. cosl —sin| —ie—!. 80.0. 81. 1+xhl.82.2In2—1.
8. {0. ne -l n-GymH. o _‘!,_eaz e s, %shaz+c. 8. %Cth

2nion = -1,

87. L dnazrc.88.— L cosaprc 89, et 980 B2rBSIN0T | o oo l(z - 1]&““ re,
a a a’+b a a

2
91. % shaz - —521 chaz + aza- shaz+c. 9. Ssinaz+ ;l; cosaz +¢. 93, —ni.

2
o4 mi. 95, ishl. 96, 2e'+l+me-ti 97. —2i 106, —2’8‘—. Kp-

catma. OepdiaraH wapriad (Lng),=Inz+2n/ oxanauruHk TomaMHi. ¥
i
X013 {

z ‘ F i 2 2
(Lr:')':.‘z=}]nz+2"'dz=jl"z’z+21ti[-4§=—-"—-1tz _9n°
12 1z

1 z ] = 3

OKAHIKIHHH KYpUL KUEH aMac, 115, —8=i. 116, A Eui3 118. 0.
k] ]

119. 2wishl, 120, — 5. 121, 204 122, 2—e)mi. 123, micos]. 124, — BE . 125
3
f——L;‘ ni. 126.2xi. 127, 1. 128, —x. 129, —2ni 130. 0. 131. 0. 132. 0. 133. xi. 134

ni, 135, mie—'. 136. %m’(cosZ -cosl-3sinl). 137, 0. 138. 2xishi. 139. 0.

140, —nichl 141, - 1 142. - %; M3. 0. 144, xi. S, % nchl. 146, ishr

147.0.148. 3 inchm. 149.0.150. - 25 151. 2msinichi. 152. 0,13, —mi, 184, xi

wa+2R2 . _xi 2 3 Inye
1s5. - MWD, 156 0. 45T, - L. 18 %o 199, x% 160, - 3L

161. — 2ni. 162. _ l_;ie'_ 163, —2ni(b—a)— 164. —2ni, arap 0 uyKTay KOH-

Typ GinaH YerapanaHTaH coXara teruusiv, 1 Ba —| HyKTanap 3ca TCrRm-
o 6¥amaca; ni, arap y xouTyp GMran derapananran coxara —| éku 1
HyKTanapHUHI (axkaT 6urracy rerunn 6¥aub, 0 HyKra Termmnn 6¥ama-
ca pa Xoxajo. Xymnac pHTerpan Gemta Xap xun (—2xi; —ai; 0; nmi; 2xi)
Kuiimarnapsyu Kabyn Kunmim MyMmxrH. 165. a) 2xi, arap 0 HykTa KoHTYD-
HUHF MIKAa Ba 1 AyKIa KOMTYPHWHI TAIUKapUCHAa €Tca; §) —=ie, arap
] HYKTa KOHTYpHMHI wyuga Ba (0 HyKra KOHTYPHHHT TalKapH-

cHia €1ca; B) Zn:'[l--;—e\)‘, arap 0 Ba | HyKranap KOHTYPHHAHT WiMAa

étca; r) 0, arap 0 Ba | HYKTaNap XOHTYPHMHI TallKapucHaa. €rca.

- |27 -1, arap n> 1 6¥nca, L{ sing af]+ 2},
166 { 5 LarapnolOmea. 167 5. 168, sina. 169, e[+2]
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K¥pcarma: OYHKUHEHUHT xocuna(.n yuyH Kowmuunr unterpan ¢op-

Mynacuian dongananuur. 170, % 171. 23’ 172. KypcaTrma. Kyn k-

MaTian Lnz pynkuusauur nx’rnijpuﬁ Oup KMﬁMdT’IH TapMoFd (Lnz),=Inz+2nik

HH onamMH3 Y Xonia —if (z)(Lng), dz = —f(an)kdf(z) = ((Bynak-
L i = _l._ M =
nad uHTerpannaimMus)) InT [(an)kf(z)],r P f Tln—' X

*{[(Lnz), + 2ni] f(z) — [(Ln;,),f(z,,)]}—fw)=f(z,,)—f(o> 6y1aamn. By
epna 6u3 KowwunuHr uuterpan ¢opmyaacura kypa -—— f (Z) T =

= ZL§{:—\’1 I=f(0) 6¥nummaan ¢oHaananank.
¥

Véob

22, ABconoT akMuAaysan. 23, AGcoarT axuunawysud. 24. Napran skuH-
Aawysun. 25, Axuraawysin. 26, Akapnmawysun. 27, Axprranynun. 28, Y30K-
Aawysun. 29, Axyicrawysyy, 30, Akurnawryeun. 31, Yok tatysum. 32, SEkMH-
Aawyryd. 33, ¥Vioxsawysum. 34, Hxuicawyaun. 35, Axoainyesm. 36, V30K-
nawysuM. 37, Hxmrnainysun. 38, AGCOI0T AKKILTaUIVBYH. 33, ABCOTIOT AKMH-
saiuypun. 40, Yiogaamysuu. 41 AGCOIIOT aKMHIaILYBUM, 42, ABCOTIOT AKMN-
[ilapTas SKUHRAWYBYN, @ # 2km,

44, Yiognawysuu. 45.
y3okaauysyn, @ = 2kn, ke z.

nawysud. 43. {

ABCONOT IKHHAALLYSUH. 46 o>0.47. o> 1. 48. 0>0. 49, «<0. 50. u— uxTHEPHit

Xakyxpi con. 51, 0<0.78. 5 o<l 19, [4>1.80. 24<1.81. Rez<—i. 82, =0, 1,
1 Qk+)ni

£2, . 83.0z|>1.84. |z:|+1.85. z=4"%e " (k,n=1 2, ..). 86, Rezzd, Oy

epaa $>0 — uxtnépuii con. 87. Rezz1+8, By cpra §>0 — ixruéputit con. 88. Xa-
KHKHIT YKHUHT UXTHEpHIA |2kn+e, 2(k+1)n—e| Kecmacuaa TCKHMC KM=

A, 89, R=1.90. R=.91, R=1.92. R=w.93. R=1. 94 £~ L 95 g=1.
e 72:

96. R=0. 97. R=1.98. R=422.99. R=1. 100, R= L. 101 R=+. 102. R=1.

103. R= j;f- 104, R == 105, A=0. 106. R=2 107. R =¢.108. R=1.109. R=1;

, arap |a|€1 6¥aca,

I
le+i<L 230, R=3;z-1—#<3.1LR=1 L arap la> | 6§ca. 12 R=1.113. R=1.
@
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14, R=1. 118, =1 It 1+4< 1. 116, R = {,::g 117, R=1. 118, R==,

119, R= -5- 120, R=k—* 121. R=1.122 R=c_123, R=0. 124, R=3; |z--2]<3.

125, R=+2 . 126, R=1.127. R=1.128. R=1. 129. R={. 130, R=w», 131, g 132.R.

R, arap | zp/< 1 6ynca,

133, 0. 134. 0. 135, R 136. {Tg] , arap | 70> | 69nca.

139. R 140. £ R <R 141.0.142. R 143. . 144 R2R. WS, Reminir, r,).

137. §R. 138. max {R; 1},

f R
146. Rz rr,. 147, Rs é 148. (l_z)z " 149. —in(1—2). 150. In{1+2). 151. |3=I,

z#—| O6ynranga wapTid SKURIaWamM; =—| HyKTaga 3ca y3oKJIailagu.
152. iz+1|=1 afnaHana abeonior akuunawaan. 153, | z]=1, z¢ 37 , Hykanap-

na AKMHAaIU4IK, GUPIKK ailiaHanwHT KyGW | ra TeHr B¥iras yuta HyKTa-

cuaa ysokrawany. 154. BUpRuk atinakanuur | z|=1, z# 47, HYKTanapuaa

AKANNAWKG, KotraH TYPTTa HyKrackia ysoknawand. 155, AkuHaawmw

COXACK YerapacUHMHT UXTHEDKIA Z »— | HYKTacKa AKHHNawWAanu. 156. Yera-
2kmi

panuHr uxTHépuit z# ¢ £ (k=0, 1. .., p—1) nyKracuaa sxHEnamanm.

hll

157. Yerapauinar 2 # -3 DBa z=—| uwykranapuna sxwrnaany. 158. Yera-

paga aiconyrr sxpynawaid. 159. Yerapansnr 221 nykranapuna sikMHaaLa-
au. 168 Yerapasa nxyiamann. 161, Yerapana axuunawanu. 162 Yerapa-
HUNT UXTHERMR 2+ i— HyKXTacvaa Aaxaitawann. 163, Yerapanuur z = + 4
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n=0 at F Y "n— n+

376



oo 2n+|

puAcas 13-muconra k§pa {z<! na Z NI % R ¢ L Gyarananrn cabab-
o0 i{2n+l)p p oo

e . =1lnlxe . cos(2n+ 1y _

AH, "E;) el Zlnl—e” oynaau. by Tenrnuk pa 5,——-2"” =

3,77 FKaHIMrMIaH HCBOT KHAMI KepakK GYAraH TEHINMKHM

XOCHA KHMMul Kpiun mac. 184, XS R=1L 185, Z(zm, s R=2 185,
2=03

T2 R=3 187, TUT R=w 188, I (—ly(z—2); R=1. 189
n=07 =0 7 n=1

Teos(2+ ML = W1 3 Ml 2 —l](z—i)"; R=1. 193

n=0 - ' =0 2 "

oa 2n+l

Z,—ff—'(ZTH) == Kypcarma: flze XC)sxaunury pasad. UxTuEphit

o0 n

Ee C yuyy ypuHny Oynran  yiuaby “g = Eﬂ%‘,’r KATOPHHW Xamnal HHTerpauail
an

HaThxackaa f7) GYHKUMAHWHT 1apaxaTH KATOPra ERUAMACHHN XOCHT KIUIAMK),
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KkyT6. 518. g =—1 — 1-Taprubian kyv6, g = 2 — 3-taprubau Kyt6. 530. =0
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— Gaprapad KunMBamHMraH Mmaxcyc HyKra;, =kx (k=+1, 12, ...} — Ky10-
nap. 531. z=0 — Gaprapad KWIMEAZHraH MAXCYC HYKTA; 7=+(2n—1)x (ne N)
— KyThAap. 532. 7=~ — KyT0 HyKTa; 7= — T2 Maxcyc Hykra. 533, =« pa

— GapTapad KHAMHAIHTAH Maxcyc HyKranap; z=—1 jTa Maxcyc HyKTa.
534. ;=0 — Oaprapad KMAMHAAWIAH MaXcYC HYKTA; z=km (k=tl1, 32, ..)
- KyThnap. 535. =~ -—— DapTapadr KMAKHaAMraH Maxcyc HyKTa; =0 — ¥ra

Maxcyc Hykra. 536. =% (k=21 ¥2,.) — y7a maxcyc nykranap. 537. =0

¥ra maxcyc Hykra. 538. K¥pcarma. f(@= byHkuMs yuyH

51"
z

z =% (k =21, £2,...) KyTO HyKranap 6inub. 7=0 HykTa Oy Kyrh HyKranap-
HHHT THMHT HYKTacH Gy¥namy. =0 HyKTaHHHT UXTHEPHA TCIHK aTpodmHK
oNIraHMMH3AA XaM flz) DYHKUMAHMHT YeKCH3 K¥N Maxcyc HyKTanapH (KyTo-
hapu) ErTaHNKTH cababny z=0 nyxTa fiz) QYHKUHA YIYH AKKATAHIAH MAXCYC
HyKTa 6¥na onmainy. @yHKIMARUAT OyHAal HYKTANApHra YHHHT AKKanaH- .
Maray maxcyc HyKranapu geimnanu. 540. =1 — 3-traptuban xy16: =0 B2 -
=—1 — l-rapubnu xyténap. S48, z=kx (k=0 £, £2, ..} — l-TapTHbam

Kyronap. 542. z= :I:J_

cyc Hykra. 544, 7=—i — ¥rTa Maxcyc nyKra. 545. baprapad kwaunamuraH
maxcyc HyKTa. 546. BapTrapad KMNMHaAMIaH Maxcyc HykTa, 547, S-tapTué- -
ax kyt6. 548. 1-TapTubau Ky16. 549. 3-tapmiban kyt6. $50. V1a maxcyc
HyxTa. 351. Arap n = m 6ynca, max{n, m}- raprnban KyTt6; arap #n=m 6¥1ca,
TAapTHEW N JaH KaTTa G¥amarad kytd HyxTa (xycycan, Gaprapad xunuHa-
aurad Maxcyc Hykra). §52. (n+m) — TapTu6au ky16. 553. Arap n>m 6¥ynca,
(n—m) — T1apTRGAH KyT6; arap nsm O¥nca, vy xonma z=a MyKTa {(m—n)-
TapTH6an Honb, 554, (kn+im) — raprubau Ky16. 567, m—n. 568. m+n
569. m+n. 570, z=0 Ba z =%l — 1-TApTHOIH KyTOAAD; T =co— 3-TaPTHEIM

7

(1—#) — 3-tapTvGau kyTOnap. 543. z=2; — ¥1a max-

Honb, 5§71, z=—1Ba 7= 1 +l — 1-tapTubnu KyTnap; z e 3-TapTrbiu

Honb, 5§72, 2= 1‘-;'-' Ba {= 715’- — 1-TapTHBAN KyTOAAD, 7 =e — TVFPU HYKTA.

573. ;=0—1-TapTHBIH KyTE; 7 =+2i — 2-TapTHOAN KyTGAap, 7 =e 5-TapTHOAM
HOL. 574, 7=ti — | -TapTHBAN KyT6Nap; 2 =w— yTa Maxcyc HYKTA. 578, 7 =oc —
yTa Maxcyc HyKTa. 576, 7= — {Ta Maxcyc kykra. 577. =0 — 3-TapT6aH Ky16; .
~oo — YTA MAXCYC HYKTA, 578, 7=—I|--¥T4 Maxcyc HyKTa;, 7=« —3-TapTHOIH

Hob. 579, 7=2kni (k=tl, £2, ...) — 1-TapTuGau kyrbaap, 7=« — KyTGnap-
HHUHT THMHT HyKTacn, 580. z=0 — 2-tapmbnu y10; 7=2&n (k==l, £2, ..)
— l-TapTH6an KVIGnap; 2= o0 — KYTOAAPHWHT TUMHT HyKTacH. 581. z==
=2k+limi (k=10, 1, £2, ...) — |-TapTh6nu Ky16nap; 7 = e — KyTOMAPHUHT

AUMHT HYKTacH. 582, =0 — 3-TapTHbau ky1d; z= 24km+An(2+ ‘E) (=0,

£2, ..) — l-rapmbam  Kyrlnap; 7=- — KyTOMADHHHT AHMHUT HYKTACH.
583. =0 — 1-TapTubnu KyT0; 7=t2i — 2-TapTUBIH KyTONap: == — ¥ra
maxcyc HykTa. 584, z=0 — KyTOAapHMHD NUMHT HYKTACH, 7 <o — TYFDH
HykTa {onmu#t Homb). 588, z=0 — Gaprapady KuiMHapUran Maxcyc HyKTa;
z=2kn (k=t], £2, ...) — 2-TapTubmu xy165ap; 7=o — KyTONAPHHHI
auMHT HyKTacH. 586. 7=0 — Gaprapad xuaumanmraH maxcyc HyKra, z=ikm
(k=t1, 12, ...) = 1-TapTUGAN KyTONap; 7== — KYTONaPHHUHT NTHMHT HYKTACH.
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S87. z=kn (k=tl, 12, ..} — ¥T1a MaxcyCc HYKTanap; z e — AKKAIaHMAaraH
Maxcyc Hyxra. 388. z =x1 Ba ;~+/ — |-1apTHOIH KyTONAD; r= — TYFPU HYKTA.
589. 7~0 — Gaprapad KMNHHADMIaH Maxcyc Hykra; z=km (k=+1, +2, ) —
1-TapTHban KyTONAp; =« —KYTGNADHUHT AMMMT HYKTacu. 590, 7 =0 — ¢Ta
Maxcyc HYKT&, 7=e — ONAHA HOML. 591. =0 — jyTa Maxcyc HYKTa; 7= —
TiEpu nyra, 592, z=kni (k=0, £1, £2, ...) — 1- Taprubnu KyT6nap; =« —
KYTONADHHUHI NHMHT HYKTAcH. 593, =0 — ¥Ta Maxcyc HYKTa; == — T¥rpu
HYKTa. 594. 7=0 - ¥Ta Maxcyc HYKTa, == — |-TapTuHbnu Kyt6. 595, =] --
¥Ta Maxcyc HyKTa;, =« -— T¥FpH HyKTa. 596, 7=0 — ¥7a Mmaxcyc HyKTa;
2 =oo — §Ta Maxcyc HYKTA. 597. z=| — ¥ra maxcyc nykTa; 7 =2kni (k=0, %1,
12, .} — l-taptubap KyTOnap;  =eo — KyTOMAPHMHT JHMWT HYKTACH.

598. Z=(2k+l)% (£=0, £ £2.) — |-rapTuban xyTONap; == — KyTO-

RAPHUUT AHMUT HYKTACH, 599, Z=(2k +|)% (=0, £l £2,..) — 2-Tapru6-

Ay Kytoaap; =e — KyTORApHMBEI JUMHT HyKTacH. 600. z=0 —3-rapTubnu
KyrG; z=km (k=tl, 2. ...) — 1-TapTMbau XyTbnap; 7 =cc -~ KyTORapHHHT
JMMHT HyKTacH, 601, z=kr (k=+l, £2, ...} —1-TapTuban Ky1Onap; == —

KyTGRapHMHE jMMuT HyKTack. 602. Arap ﬂ#ﬂﬂH:,TE (m=0, £1, £2,..)

6¥nca, ¥y xonma z=2kn+a Ba 7=(2k+1)n—a (k =0, 11, £2, ..} |-TapTHGaK

I

¥yTbaap; arap ﬂ=mﬁ+% 6¥aub, m XydpT con Gynaca, T=2k+ 7 Ba m ToK

coH G¥nca, z=(2k+l)n+12r'- nap — 2-taptubau  kytbnap; z =- — Bapua

XOlapAa xaM KyTOADHMHE IKMHT HyKracu. 603, Arap azmn (m=0, x|,
+2, ...) G¥nca, y xonaa z=(2k+1) mta (k=0, %i, +2, ...) — |-tapTubin
KytGnap, arap s=mn OYaub, m tox coH Oynca, 7=2km Ba m XydHT cou
6¥nca, =(2k+D)n nap — 2-taprubnm kyrhaap; == — Oapua Xonrnapaa
Xam KyTOIapHHAHT THMHT HyKTacu. 604. ;=1 — ¥Ta Maxcyc HyKIa; g=o —
oaanii Hykra. 605, ;=—2—2-tapTubau KyTH; 2=2 — ¥Ta MaXCyC HYKTA; I=

1
— 3-raprubau kyrH. 606 B2 607. Z =H (k==*1, 2, ...) — |-TapTubau Kyt6-
Aap; =0 — KVTONapHMHT THMHT HYKTAcH, 7= — |-TapTHBaH KyT0. 608. =0
— ¥Ta Maxcve HyKTa; I=s=> — OLOMH Hoab. 609, =0 —¥1a mMaxcyc HyKTa;
=co YTa Maxcyc Hykra. 610, =7¢J;€ (k=+1, £2,...) — §yTa MaXcyc HYK-

Tanap; =0 — ¥ra mMaxcyc UYKTANapHUHI JMMHT HYKTACH; 7=~ — ¥Ta Max-

cyc HykKra. 611, Z=—(ﬁ)€ (k=0£142,.) —~ ¥T1a Maxcyc HyKTanap;

=0 - ¥1a Maxcyc HYKTANAPHHUHI JMMHT HYKTACM; Z = — TYFpu
HykTa, 612, z=r1]; (b=t} +2,..) — ¥1a maxcyc HykTanap; z=0 —

§Ta MaxXCyc HYKTATAPHHHT AHMHT HYKTACH, 7= — YTa MAaXCYC HYKTA.

613. z=aﬁ (k=0, £1, £2,..) —§Ta Maxcyc nykranap; z=0 — yTa max-

CYC HYKTATApHMHT AMMMT HYKTaCH; Z =o — TYFpH HYKTa. 614. Arap n=m
Ginca, y xonna 7 =- Hykra max{sn, m}- Taprabaun xyt0 6¥nagu. Arap n=m
6inca, v X082 7 = HYKTa €XH TapTUOH < n GYaraH KyTO HYKTa €KH TVFpH
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(n ~ m) — TapTubnnr xyr6, arap » > m 6¥nca,
HyKra 6yranm. 615. { TYTPH HYKTA, arap a $ m E¥aca, 616, (n+m)-
(m - n} — TapTUGNH Hok, arap n < m GYnca.
TapTH6ny KyT6. 617, n-TapTHOAR xy16. 618. 2=c — TYFpPU HYKTa (arap nem
6¥aca, min {#,m}- TapTHONK HOMAb Ba arap A=m Dyaca, TapTMOM n naH

n — m| - TapTHOAN KYTS, arap » = m 6¥aca,
KHYMK GYnmarad Hons). 619, , ,
TYFPM HYKTa, arap » = m 6¥ica.

621. Macaman, flz)=z. 622. Macanay, f(Z)=—z%'+z. 623. Macanan,

Fl=—=b— 624. & (a#0) &in az+b (ax0). 625. —L_ (a20) Exu
-1 i-a (2-0)"

+a a7
a,tazt. +azr. (a=0) 626, —+c 627, (z-ac{:],)(zl-a;) (nz-a,,) (a,aea,, arap

k=! 6¥nca Ba xe4 Gynuarama a, nappaH GKpopracH #0 G¥nca), €ku

ag+u 2+, +a,2" Gp+ayz+ 48, mt" "
(z~a ) z-a3)-(2-a,_)) "

(a,, #Dmkﬁlmg‘#)'m
(a20,a #0). 631, K§pcaTtma. A=-06fncun. wama{zn { }necax

limz, =0 pa l:mf(z)- hmsm-l--hmsm(m)_—:hmshn_-_A

At f

Gynanu. A= 0 6¥ncun. ¥ xonaa {z,} KetMa-KETAHKHH TORMIN y4yH
sinl =4
z

TeHrlaMaly eyamha. by Tenrnamanan

Jr

%=.4rcsinz|=%bn(ﬁ4+ - 4%)

z= : = é S k= '
Latidsd1-4> WA+ 1-42)+ 2im k=0, 8, 12,..)

IKAHAMIHHH TONAMA3. DHad

2, = =12,
In{id+y1- A%+ 2nmi

ne6 oncak (6y epma \fl-_,q2 HHHr GHTTa KWimaTi onuHram), lim gz, = 0
M=pea
Ba f{z)=A (n=1, 2, .) wapTnap Gaxapunazu. [lemax, 'IE’I‘I f(z)=4A
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632, A== Biynca, {7} = {]}Q A=10 6ynca, {7)}= {—%}; Az 0, = 6¥nca,

{z,)= {m} 635. 7=¢ HyKra F(7) QYHKUMAHHHI SKKajlaHMarad Max-

cyc HykracH OYnamm. K¥pcarma. [Muxkap teopemacura xypa uxTHEpHi
vekny AzA, (A,—6GHpOPTa YeKNIH KOMILIEKC COH) COH YYYH a HyKTara HH-
THAYBYH LIYHAAR {Z } KeTMa-KeTNMK TONMIAIHKH,

Az)=A (n=1, 2, ..)

TEHINHK Daxapunagu. 0 Ba | coHnapyHn ofamMui. A, BUp BakTHUHT ¥3Haa
YTapHHHT Xap HKKafmacHra TeHr 6¥na onmainn. Lynunar yuyn Nukap Teo-
peMacHra Kypa @ HYKTara HHTHAYBYH WyHAal {7} KeTMa-KeTNHK Toldna-
nvkk, Bapua n=1, 2, ... map yayn €ku f(z,)=0 €xu f{z )=1 6¥naau. Bapua z,
Hykranap F(z) QYHKUMAHMET KyTGrapu G¥mamM, a HykTa {z) KeTMa-KeT-
AUKHUHE JAMHT HYKTAcH (PyHKUWA KyTO HYKTANTapMUHHT JTHMHT HYKTA-
cu} cudatuaa F(Z) DYHKUHAHWHT AKKATAHMAraH Maxcyc HyKTacu Gynaau.
636. z=0 — ¥1a Maxcyc HykTa; 4en A, Maexya smac. 637, ;=0 — ¥Ta
maxcyc HyKra, 4,=0. 638. z=oc — ¥Ta maxcyc HyKra, 4 =0. 639. =0 — ¥1a
MaXCyC HYKTa; MEKTH A MaBxyn amac. 640. 7=e — §Ta maxcyc HyKTa; A,=/.
641. 7=« — ¥Ta Maxcyc Hykra;, A;=—i.

ViGob6
1213, %2 4 3. 5_a™ (L 4 28 ¢ Bg 7 40
Y N i A 2 N .2' A (H+l)! . nl - 5 N 5' m

1. 112,413, fe /(D=1 ;ggf(z)=—%; Z"fif(Z)-‘-*%- w e, S@=

z=e
=4|;;, f(z)*+J47, reiuf(z)=_4l};_, res}lf(z)=~4_l:/_%
z=e z=e * 7=¢
15. z':f|f(z)=l, 16. reSf ‘l%; z=:'ij(z)=%. 17 ‘;fgf(z)=0:
resf(@=1 a8 resf(@=%: Z=_szf(z)=_$. 19, res s =
mﬂ’)_i 20. res fl)=(— 1, k=0,21.£2... . 21 78S (2) - - 143,

a1

12, resf()=Cp' 23, resf(2)=e resf(z)=-5 24 resf(0) =5z
z=1 2=1 =0 =0
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=0, res =4 -8 -
. z’fﬁf( ) z'%f(Z) n’ z-%efmf(d w2 2n+1)4n+1) #=0,

Z42nm
—j;e" .~ Xy(dT COoH,

*l, £2, ... - 26. res f@=
Z=(~l)'€+m : '242"-1)!‘ 1 - ToK cOH.
-Ts2m
3%9 6 , 1= Xy$T con,
s ()=
=(- [)ﬁlzbm /@ _ 2 e‘%*(zﬂ'l)l 7 — TOK COM =0, %1, 22, ..
B . K, COH.
27. resf(2) = 0.28. res /(2) = 0. 9. resf(z)—-l res [(2) = -z-sm %
_ =Dt res
30. s /(D) =25 n=0,21,42, .. .31 re{re i OI=1, =0, 21,22,
S 0, M08, 82 B S 2L 3, S0
=1, n=0, =], 2, ..., 3%, re.ff(z)=0. 36. regf(z)=1.
z= z=
-k
z,,kJ—f‘z’- k=012, 0. 58n71,2,3, .. 37.0.38.0.39, —1.40.1.

41. . 45, szislf(z) =4 res /() =L 18 (D) = 0. 46. res f(2) = -4

Jesf(2) = F:ores flzy =0 a0 el
res f(z) = Q. . = 437 = - -
res /2 B res S =B s S0 = - e S0 = 4
B, s @=0 res f(a)=- B res f =85 s =0
=0 =2 256 7 L) 25 7 o
= oyl (2m! ~ i @a)
50. zl'f_ﬂf(z) (~1) CRITTR zrg_s_f(z)-( 1) T

SL. [g:f(z} =d" +a" res fl7)= -0 wes S =-a" 82 res flD=1;
= 2=0 7= =0
res [tz = —%; res f{2) = 0. 53, res f(D)=0; resf(2)=1;
=t 72 =0 P
res D) = -1. 54. Jes f(2)=2sin2 res f(2) = ~2sin 2. 58, res (2} = 0;
™ — I=m =

s f(2) = 6. resf@=-fi res f2)= L res /() =
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2kl
57. [t:-‘s,f(z)zﬂ; res  f(z7) = %e o (cosﬁ+ch\6); k=0,1,2,3;

2k+l

=€

- __ 1. _ —

res f@)=0. S8 res f(d) =~ ;ggfm_gz. 59. zzz”k}r, fi) =—

—1(k=0,21,+2,....) 60. 18 fiz)=0(k=0,21+2....) 61 res f{zg)=—
r=kn I=kx

—1(k=0,£14£2,.., ) 62. mcgf(z):resf(z):(l 63. mgf(z)=—
t= == =2° ‘

- gfif(z) = ——4—. 64. rf,Sf(Z) = - rc% f(Z) = "—0 ;r('"l-’-—l)‘

65. res, S(z)=—res f(z)= —cosl, §6. Tes, f(Zy=~res f(z) = ~sin 2 x
== z=o == Z=00

b 2ml
z(zn 1) (2n)‘ Z(Zn)‘(2n+ll' 67. resf(n=4: res flo)=
= 220 2

7= 24
n
__1 _
= 3pm =l 220 ) 68. rc[S}f(z) = - res f(2) =
7= Iz
3. arap n < 0 éxu n > 0 Ba TOK coON Gynca,
=n? , ) 69. res f(2)=
et arap n = 0 €ku n > 0 Ba xydT coH 6¥nca. =L
ST T B NPT N2 T )k_k,l_
-1y i k = 11.12,...),:2[(&) 5 FI i 70.

res ) fn=(— 12k mk=1,2,.), 2.1.73.24.74. 3 75,0, 76. - &,

2=k

i th=1)
. 28 (a) cg a)
7. --‘3‘. 79. ~2¢,¢,. 80. Ag(a). B1. ¢_gla)+ 21,_ oot k(k_l)_, )

$2. nga). 83. —ng(a). 84. ?{1};. 86. (1—2e~")mi. 87. 2(1—e )i, 88, 2mi. 89. 0.
99, —4ni. 91. 2ni. 92, -:’-‘. 93, —ni. 94. —2ni. 95. —2mi(cos] +sinl). 96. 2ni.

97._,,25'_93. - 75' 99. -4 1n3xi. 100.0.101. 2xi 102, sinl=dcosl. 103.0,

|
104. 2ni. 105. —I‘l 106. 2ni. 107. 0. 108. 2 109. —3-6-_ mi. 110. —2xni. 111, mi.
112, 2ni. 113.0. 114, 0. 115, %e ni. 116. [cost+sinl+i(sinl —cos1)] -’21 117. 0.
118, 37 119, 0. 120. dri(cos]—sinl). 121, -2:’;— 122 12:'( l)sinl. 123. —4ni.
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124. Ins 125, —Ixmi, 126. xi. 127. 'T £28. 0. 129, 32ri 130.0. 131. -sjf.

132, misinl. 133. - 35 134, 16ni. 135, 0. 136. 0. 137. 20, 138, —2ni. 139. 20

140. i (cosl +2sinl). 141, 0. 142, 121(1' - !)4%. 143, —10zi. 144. 0. 145. - le—_

146. ’%— . 147, ni. 148. 0. 149. 1>0, AexuK uernpManapHunr AMFHHAKCH 0 ra

Ter. 150, 1=0, nexu yerupmanapHiur Aurnsancu =0, 151, % 152. {%n.

153, %u. 154, i 155, 28 _ 156, lsz: 157, -}gu. 158 2e( /7 — 3 ). 189. ni.

160. 2nie %, 161, — 2P0 g63, _QArBR_ g3 MM pan la<)
(a"-b lata+b)]"t L P !

B¥nca; % arap lat>1 6¥nca; 0 (Gour xnitmat), arap |af=1; a=x| 6¥nca

a -1
6

. n{a 1) .

{¢=x| OGynaranna Gow KWimaT Mamxya smac). 164, + arap Jaj<1
6 12
nla +1) X _l-g” .
: ) > : .

G6¥nca aﬁ(ﬂ}_l) arap la|>1 6%nca; 2 a(’(azwl) (Gowl XuiiMaT), arap

laj=t, a»xl 6Ynca (g=t| 6yaranga Gow kuitmar MaBxyn amac). 165.

{i—’f arap n = 0 6yaca,

166. misigha (a=0 6¥AraHaa MHTErPATHHHE GOLI-
0. arap n < 0 6Ynca,

kuiimaTy 0 ra TeHr). 167. —2niign(Jma). 168. . 169.m 176 x. 178, 2%

a \Jaz -1

P j
-a t-a

172, X, 173.0. 174, B -\T=a). 175. 2. 176. n 144, 177, wmd

2 .ZIL _3_ ¥ l=nf __ i}
(”k £+ 179, [4].lso.n2 (—i)

0,arap n = 24 6ynca,
.arap 1 = 2k + 1 6¥aca. 3

hid s ko n m i
181, 6" 182, 3 183, ry 184. e 185 " 186. 0. 187. nJ .188. 3
.4 - ] n 31|:J-
189, T 199, 0. 191, %. 192. ig" 193. aHa<b}’ 194. T . 195,90,
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3o
96. K a* 072 197, 0D, ygn0199. K 200,07 fanx
2ab (a+b) 2nsing} b

t-n 2n-H!
x2 —“((:_,,)« 2201 & S5 202 riett 203, - 25 sin. 204, 0. 205, mie®,
’ # sinf €

206. 7{i—De~-, 207. 3’;"2

Isin 1). 209. ﬁ(musinl).

210. % (2cos2 +sin2). 21L. ne-cos2. 212. "e (4-e) 13, g(e ve).
2e

214. n{e-+e-?). 215. ne-X(cosd—sind). 216. me-Y(cos! + % sin1). 217. ne( § cosl—

- ~ab —a _ -
—sinl). 218. 30 ¢ 219, T—. 220. T b Joe o S

. 2 - b
223, MaH3axd) 0 49, f--[L—ﬁb—-} 225, %[mng-

. r_
16a° AH -a’)

-snfg - D

230. 1[ el _ sin|a|]. 231 - L—c s b 232, ma. 233, —no 234, Wi, 235, i,

-]
~f

. 226, xi. 227, —wi. 228. n(2sin2—35in3).229. T (cost - L)
e

2
4 +a

236. % K¥pcatma. bepunrad MATErpaiky xucoonaw yayH 141-unama-

da KypcaTUNraH FF,? ENUK KOHTYPHH oaHNG, viuby

= e
ha = ¢ T =
Tor

i

Gernaaliny kMpHTaMu3. By uHTerpaTHHHC KuitMati O ra TeHr, YyHKH Z

hyHKUKA 1"9JI KOHTYp OHNaH yerapanaHraH coXaHuHT u4auaa ronoMopd. Mk-
KHHYH TOMOHJaH 3¢a

=1, = [€ e" Te i e
O—lpR—I—dz+Isz+—ijdx+[;dx. )
T Y P
iz .
€. pynxumanuur z=0 nyxra arpodmzard flopan xartopura éitvnMach-
4

f:' ra TeHr 6yaraHanry cababau (yyHku =0 HyxTa OY

PpyHcuua yuyH [-tapTubaun Kyt6),

HUHT OOLH KHCMH
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oynanu. by epaaru g(2) dynkuns =0 HyKTaza ronoMopd. Arap ze Y, 6ynca,
viga 7=pe’, 0<@<n, 42 = ipe™ Ba

JEde= L+ foar = !Jd¢+ J&@dz = ~in + | g2z
Yo

Tp Yo o Yo

6ynaan. g(z) dyrkuna z=0 nyKranuur arpodHna YerapanaHrad 6YnraHu
yuyH (dyHKM ¥ 2 =0 HyKTana ronomopd) p—0 sa IS(Z Mz =0 Gynagw. ¥
e

XOANA OXHDIH TEHIMKKAAH ywby

) e o)

TEHIAHKHH XOcHA KuAamus, JKopaad aeMMacHra Kifpa

TRy .
6¥nann. YHOaH Tamkapu
P R ix R e —ix R
ix _ [e¥= C_ 9 Sinx
e S e e T
0 [

TEHIIK YpuHAn. DHau (1) Tedranukaap uit O ra, R Hu +oo ra aamwarnpuG
JAHMUTTA ¥Tamus (Gveaa (2). (3) s8a (d)-Tenranknapian goilanaHamul):

R
. i h sm
O=—-m+0+2 Lll_;lg I—xldt

R4

by TeHrnuxknaH

JKAHAHTH Keaub uuxaau.
1 B
237. 7. 238 X 239. n(e - 3 > U - ™). 241. 4,,4 12--(2+

3 a _
tab)e].242. 58 3. n(b—a)- 24 3 - US. T UG § - 2475
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2
—ﬁ(l—e‘z""’). 248. i*;—-(l*di-az - 249, l,-lz-‘r"’.

[(p)cos =
250, FPE8T 1 TOISRT 1y 'r( )cos T 53, Lr(i)sinl.
a P 2p PP 2p

254, -1 . ]COS ip =1 Gyaranta HHTErPUTHHHE KHIIMATH 72': ra TeHr.

255, —2.256.1.257. —3.258. 0.261. 1.262. | 263. 5.264. 2.265. 1.266_ 1. 267. 0.
268.4.269.5.270.1.271.1.272.6.273. 3.274,1.275. 0.276.0.277. n. 27%. a) 1.
6) 3.280,2)0.6)4.281. 2. 282. n. 283. n. 293. K¥pcartma. [ypruu Teope-
MacHiaH doiaananunr. 297. K¥pcavtma. Macana wapmnan f(z) Gpysk-
una D coxaga ueKAM couaard a,, 4,, .., 4, HoAnapra sa b, b, ., b_
KyTOnapra sra 6¥anwM kenub yuKanu. Yuaa

_ (Z"al ).-.(Z"a")
[ = @B b AH@

neb onKWMMH3 MyMKHH. By epna f(Zeo(l) Ba v ze D yuyn £(9=0. Arap
¢(D=(z~a) ... (z-a) f(2) s g(2}=—{z—b,) ... (z—5) ncb Genrunacax,
@(2) 6a ﬂz) quuKunﬂnapHuHr D coxanaru uonnapu YCTMa-yCT Tyllaau
Xamaa Macata WapTHaaH vy zedf yuyn jp(z)|>g(2)| TeHrcH3iUKHUHT Gaxa-
pUnRIIY Keanb yukaaa. Y xoaga Pyme teopemacura kvpa ofz) (V3 Hanba-
THaa fl7)) Ba {2 +g(2) dyHKUMANAPHHHT D COXamari HOMAApH COHK TeHT
6Ynagu. Ywby f(z)-1= utdie Ata N TeHrINKAaK 3¢a UcboT KeHE Yn-
(Z—bl)---(z-b,,,)

Kanau. 299, 0. 300. a) 2. 6) 1 301. Xap 6up kBaapanTia OMTTANAH MALH3Ta Jra.
302, Mxkkunud Ba YYHHYY KBAAPAHTAApIA MKKHTAZAH MIAM3ra ora.
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