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MATEMATNYECKUN AHAJIN3
(TEOPUA OYHKINN KOMIIJIEKCHOT'O ITIEPEMEHHOTO)

IV cemectp
TUIIOBOI1 PACUET

TEOPETUYECKUE YITPAZKHEHUA

1. KakoB reoMeTpuvecKmii CMBIC TOXKCCTBA
21+ 2* + [21 = 2f* = 2(|21* + [22]*)?
2. Haittu obsiacth, 3aJlaHHYI0 HEpaBEHCTBAMU
a < arg(z —z9) < f (—m<a<pB<m).
3. Haiitu obsiactb, 3ajiaHHy 0 HepaBeHCTBOM |z| < arg z, eciu 0 < arg z <
2.

4. HaiiTu ommbKy B paccyKJIeHUU, IPUBOJISIINEM K IapaJioKcy bepuyim:
(—2)? = 22, moaromy 2Ln(—z) = 2Ln z, u cregoBarenbHo,
Ln(—z) = Ln z.

5. Cosnajiator jin MHOXKecTBa 3navenuit a®, (a®)?, (a?)*? Paccmorpers
JIsd a = o = 1.

6. st orobpaxkenust w = z° Haiitu obpasbl suuuii y = c u |z| = R.
Kakue 13 HuX 1peoOpa3yroTcs B3auMHO-0JIHOZHATHO?

7. Jlisi orobpaxkenusi w = €° HaiiTu obpas3 JIMHUKM T = Y U LPoodpa3
muann p = 60, 0 < 6 < oo (p, 6 — moJIApHBIE KOOP/IMHATEI).

8. lokazarb, uro dbyuknus f(z) = Z aurge we quddepennupyema.

2

9. Hokazarh, uyro dyukuus f(z) = z Rez puddepeniupyema 10/1bK0 B
touke z = 0, naiitu f'(0).

10. Hokazark, uro jisi dbyukuun f(z) = /|zy| B Touke z = 0 Bbi0JI-
HstioTcs yeaosust Komm-Pumana, Ho mpou3BojiHas He CyImecTByer.

11. Byayr qu rapmonudeckumu dyukiuu |f(2)|, arg f(z), ecmu f(2) —
peryisipaast pyHKI[HsI?

12. TokazaTh, 9TO NpOM3BOJHbBIE (JTH0OOTO TOPsijiKa) IapMOHUYECKOI
DYHKIMU TaK>Ke ABJISIOTCH (PYHKIUAMU FAPMOHUICCKUMU.

13. Kakast 4acTb IJIOCKOCTHM CoKMMAETCsI, a KaKasd PaCTACUBACTCS, €CJIu
oTobpazkenue ocymiectsiserca dbynkiumeii w = 22, w = 1/z, w = €*?

14. Tlycrs dbyukmnus g(z) perynsipHa B Touke z = a, npudeM g(a) = b
v Gyuknus f(w) umeer B Touke w = b nosroc mopsijka m. Jlokazarh, 9To
byukuus F(z) = f(g(z)) umeer B rouke z = a 110JI10C 11OPsijIKa Mn, TJe 1 —
nopsAIoK Hyss Gyuknun g(z) — b B Touke 2 = a.

15. Ilycrs dyuknus g(z) perynsipa B Touke z = a u g(a) = b, a GyHK-
st f(w) umeer B Touke w = b cymecTBeHHO 0c00yt0 TOUKY. Jlokasarh, 9To



TOYKa Z = @ — CyIIecTBeHHO ocobast Touka dyukiwn F(z2) = f(g(z)).
16. st kKakux panmoHaJbHbIX (DYHKIN
A(z2)

TOYKA, OO SIBJISETCST yCTPaHUMO#T ocoboit Toukoit? Heycrpanmmoit ocoboit Tod-
koit? KakoB Tum 31oit 0cobo# Toukmn?

17. TlocrpouTs npumep (GpyHKIUKE, UMEIONIEH B PACIIMPEHHON! ILIOCKOCTH
TOJIBKO CJIeJYIOoIe 0COOEHHOCTH: MOJIIOC BTOPOrO MOpsijiKa B Touke 2z = () u
IIPOCTOI TOJII0C Ha, OECKOHEYHOCTH.

18. TloctpouTh npumep (pyHKIWKM, UMEIOIIEH B PACITUPEHHON MJIOCKOCTH
TOJILKO CJIeIYIOIne OCOOEHHOCTH: 3 MOJIIOCa TEPBOIO MOPsJIKA.

19. Haiitu obmumit Buj, (DyHKIMHU, UMEIOIIEHl B pACIIMPEHHON 1JIOCKOCTH
TOJIBKO CJIeIYIOIIIe OCOOEHHOCTH: IOJIFOC MOpsijKa 2 B TouKe z = () u 1moJIfocC
opsijiKa 2 Ha OECKOHEUHOCTH.

20. Haiitu obmmit B QyHKIMU, UMEOIeil B paciiupeHHol MJI0CKOCTH
TOJILKO CJIEYIOIINe OCOOEHHOCTH: TOJITOC MOPsiJiKa 2 Ha ODECKOHEYHOCTH.

21. [okazarh, uro ecsu f(z) HenpepbiBHA B OKPECTHOCTU TOUKH 2 = @,

lim J(z)dz = 2mif(a).

r—0 zZ—a
|z—al=r

TO

B ueMm oTimune 3TOro yrBep:KAeHus OT HHTErpabHoil ¢popMynl Komu?
22. lokasarb, uro s dbyHknuu f(z) uMeeT MeCTO paBeHCTBO
res f(z) = — res f(z), eciu f(z) — wernas, u res f(z) = res f(z), eciu
z=a z=—a z=a z=—a
f(2) — meuernas. [Ipeamonaraercs, 9T0 HAITMCAHHBIE BBIYETHI UMEIOT CMBICII.
23. Ilycts f(2) = g(az), rme a # 0. dokazars, 910
1

res f(z) = —res g(z).
Z=azg a z=xo

24. Haiitu res f(¢(z)), ecau ¢(z) peryisipna B rouke a u ¢'(z) # 0, a f(z2)
MMeeT B TOUKe ¢(a) MOJOC MEePBOro MOPsJIKA ¢ BEIYETOM, DaBHBIM A.

25. Jlokazarh, 4TO K MHTErpaty | e_Zde, B34ATOMY 110 Tpanutie [’ mosy-
niockoctn Im 2z > 0, Teopema o BqugTaX HEMTPUMEHNMA.

26. CkoJibKO KOpHeil ypasHenus z* — 5z + 1 = 0 naxogurcsi B Kpyre
|z| < 17

27. CKOJBKO KOpHeil ypaBHeHus z* — 5z + 1 = (0 HAXOAUTCA B KOJIbIIE
1< |z] <37



[TIPAKTUYECKUWE 3AJAHNA

amaga 1. 3anucarb KOMILIEKCHOE YHCJIO 2z B ajreOpamdecKoi,
10Ka3aTe/IbHON 1 TPUTIOHOMETPUUIECKON (hopMax.

N z N z

1 %—i—cos(%—l—ian) 2 g+sin(%+iln3)
5 2—\1/§—Ch(ln3—|—z%) 6 %—sh(hﬂ—i—z—)
9 —4—\1/§+cos<%+iln4>

11 1—tg(3§+z‘hj72)

13 %Jrch(lnf)—z’?%)

15 —;—Fth(an—ig)

17 1+COS(2§—i1n2>

o] cmw(mi)
21 —1—12—ch(1n6+i2§)
5| g-u(EHg)
25 7—\1/§—ch(1n7+ig)
27 —%—tg(%—l—ihﬂ)




N z N z
9 In 12 bm 1 In 12 o
2 ——th(———1— ——sh|{ ———17—
! 7t(4 Z12) 50 4S<2 Z6>
) In 3 7 11 3T In8
| (e [m| oot
3 5 ¢ 5 +z6 3 5 g 3 +1 1
In3 7w
Pemnienne BapuanTa 31. [lycts 21 = > +1 r Nmeem:
et +e

chz = —

Haxoaum qncna e u e *':

In 3 T In3
62’1=67+25:67(cos%+ising):
V3 i 3 V3
f( 2 +2> 5t
_ 3 _ .= _In3 T
-2 1 - o .. o —
e e 2 6 =e 2 [COS( 6>+zsm( ﬂ
B 1 (\/§ i)_l 1
3\ 2 2 2 23
CutejoBaTesibHO,
3 3 1 ) '
(i) (2ol) 2t |
chzy =2 2 2 23/ V3,
2 2 23

5 1 ) 1
HOSTOMyZZE—Ch,Zl = _E_QZW :6(—1—i\/§).

Mbl 3anucain 4uc/io 2 B ajaredpandeckoii hopme.
Haxojum Mojiysib U TJIaBHOE 3HAUYEHUE apryMEeHTa, YHCa 2.
1 . 1 1
2] =~ |-1—iv3| =22 =,
6 6 3

2
arg z = arg (—1 — iv/3) = —%.

3amuchiBaeM 9HCJI0 Z B MMOKA3aTEJIHHOW ¥ TPUTOHOMETPHUIECKOH (hopmax:

z = % ei<_2§) = % {cos (—2%) + 7 sin (—2%)]



OTBer: 2 = —é — 22% = % ei(_%ﬁ) = % [cos (—?) +7sin (—Q—W)}

3
37 In8
Pemtenue BapuanTa 32. [lycts 21 = — + 1 T Nmeem:
<in 21 eizl . e—i21 2 ‘ eizl . e—iz1 ' 622',21 -1
tgzlz — - . - - = -3 — —_ s —
COS 21 21 el 4 eia ei*1 4 e~ e2iz1 4 1

: 1
(MBI yMHOXKUJIN TUCJIUTENb U 3HAMEHATENb HA €'“! U yuau, 910 —

= —1).
9 L )
Haxomum gucio e
. 8, 3 m8 , 3 37
2 — T TUT — T (COSZ—I—ZSIDZ>:

7

)bk

2 4
CrenoBaresbHO,
1 ) 5 1
| Cq*z)_ IR .
tgz) = —1- : = —1- — = —.
( 1+Z)+1 Syl 34
4 4 4 4

YMHOXKUM YUCJIUTEb U 3HAMEHATEJIh HA YKUCJI0, KOMILIEKCHO COIPSIXKEH-
HOEe K 3HaMeHAaTeJI0, TO €CTh Ha 3 — 1:

1+54)(3—1 3+15t—e+5 4 7
= LS00

3+4)(3—1) o+r1 5 5"

11 77,7 :
[Tosromy 2z = — —tgz; = - — —i = - (1 — 7).
5 5 5 5
MpI 3anucan 4ucyo z B ajarebpandeckoit popme.
Haxoanm Momysih v riiaBHOe 3HAYEHNE apryMeHTa Iucya, 2

7 . 7 V2
=T -lve 12

5! 5
argz = arg (1 —1) = T

T
3anuchiBaeM 9KCJI0 Z B MMOKA3aTEJIHLHON ¥ TPUTOHOMETPUIECKON (popmax:
W@i@l) V2

R S )



-3

OTBer: 2z =

3amaga 2. B HeveTHbIx BapuaHTax 3alucarh B ajredpandeckoit ¢popme
BCE JeMEeHTbl MHOXKecTBa F. B 4deTHbIX BapuaHTax PemiuTb ypaBHEHUE U

3allcaTh B aJredOpandeckoit (popme Bce ero perreHus.

N MuoxecrBo E N YpaBHeHne

1 Arth(ll—i_—?%\/g) 2 | (1-4iv3)cthz =3+2iV3
3 Arsh(12?/;i) 4 7chz+9shz=1-3iV3
5 Arcctg<_125_i> 6 (4—Ti)tgz = —3 — 16i

7 Arcsin(%i) 8 3cosz +isinz =3 — i

9 Arcth(Hl—éi\/g) 10| (5-8iV3)thz=2—13iV3
11 Aroh<3\f$i) 11chz —5shz = —9+iV/3
13 | Arctg (4J;—\5/Z§\/§> 14 | (8+11iv3)ctgz = TV/3 — 28i
15 Arccos ( _23\/_; ) 16 6cosz — 2isinz = 3vV3 +1i
17 Arth<7_6i) 18 (1+30i)cthz = 11 — 10i
19 Arsh(l_;\/g> 20 | 3chz—5shz=—-2—2\3
21 | Arcctg ( 2\/1§3_ ! ) 22 | (5+16iV3)tgz = 12V/3 — 7i




N MuoxecrBo E N YpaBHeHune
3vV3 —1
23 mmm(\f Z) 24 | 2cosz+ 10isinz = V3 + 9i
4/2
3vV3 — &
25 | Arctg (#) 26 | (4+25iV3)thz = 24 — 5iv/3
5 . .
27 Arch(EZ) 28 9chz— Tshz = —6 — 2i
/34
29 | Arccos < # ) 30 (3+11i)ctgz =19+ 9i
2 —1vV3
31 Arcth( 7“[) 39 cosz + Tisinz = 2v/3 — 6i
2 —1vV3
Pemenue BapmanTa 31. Muoxecrso £/ = Arcth ( Z\/_> COCTOUT
N3 BCEX KOMIIJIEKCHBIX YHUCEJI 2 TaKI/IX, qTO
2 —1vV3
cths = 27 V3 (%)
7
[TosToMy 3aj1a1a CBOJANTCS K PENICHUIO yPABHEHUS ().
Nmeewm:
chz e*4e7* 2 e* 4+ e " e+ 1
cthz = = . = =
sh z 2 er —e 2  eF—eF e —1

(MBI YMHOXKNJIN TUCJUTENb W 3HAMEHATEh Ha €°).
O603Ha4NM YUCI0 €2 GyKBOil t. Mbl IPUXOAUM K YDABHEHHIO

t+1 2—1iV3
t—1 7

Pertaem 310 ypaBHeHue:
T(t+1) = (2—3V3)(t —1);

TE+T7=(2—iV3)t —2+iV3;
(54 iV3)t = —9 +iV/3;



9 —iv3
5+iv3
YMHOXKUM YACIUTENb U 3HAMEHATEb Ha UUCJI0, KOMILJIEKCHO CONPXKEH-
HOE K 3HaMeHaTeJsIo0, TO €CTh Ha O — iV3:

(9—iv3)(5-4v3)  45-51V/3-9V3-3 _

(5+iv3)(5 —iV3) 25+ 3
C42-14iV3 143 —iV3) 3 Z,@:@(_\/gﬂ,)'

28 14 -2 2Jr 2 2

Takum 0Opa3oM, Mbl IPUXOJUM K YPaBHEHUIO

2

(—V3 +1).
Haxojum Mouy/ib 1 riiaBHOe 3HAUYEHUEe apryMeHTa, duciia, t:

|t\:§|—\/§+z’|:§-2:\/§,

5)
argt = arg (—vV/3 +1i) = %

CutejtoBaTesibHO,

22 = (Int)y = In|t| + i(argt + 27k) =

:ln\/§+i<%r+27rk) :thS—Fi(%T—FQWk), ke
OTC}OﬂazzthS+i(?—72T+7Tk>, k € Z.
OTBeT:E:{thB—I—i(?—;T—I—ﬂkJ) ’kGZ}.

Pemenne Bapuanrta 32. llmeem:
1z —1z 1z 1z
i-k?i-i:%/g—&.
2 21

O6osnaunm ancio e oyksoii t. Torga e = — U MbI IPUXOJINUM K YPaB-

HEHUIO
L)1) -2
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Orcrosa nosrygaemM KBaJipaTHOE ypaBHEHWE
4% — (2V/3 — 6i)t — 3 = 0.
Haxomum nuckpuMuHAaHT:
D=(2V3—-6i)2—4-4-(—3) =12 —24iv/3 — 36 + 48 =

— 24 — 24i/3 = 24(1 — iV/3).
Haxo;u/nv[ MOAYJIb N I'JIaBHOE 3HAYCHUE apr'yMeEHTa 49uCJia DZ
|D| = 24|1 — V3| =24-2 =48,

arg D = arg (1 —iV3) = —g.

N 7T
. 1(—%
BamuceiBaeM uncao D B mokasarenbHoit (popme: D = 48 e ( 3)
Haxoyium 1uiaBHOe 3HaYeHue KOpHs 2-it crenienu u3 vuchia D:

(VD)p = V48 45 — a3 [COS (—%) + i sin (—%)} —

:4\/§(§—%):6—Qi\/§.

Haxosnm KopHU KBaJpaTHOTO ypaBHEHUsT (x):

:2\/§—6i—|—(6—2i\/§) :6+2\/§—i(6+2\/§)

h 8 8 B
C(6+2V3)(1—d) 3+V3 N
— ] - 4 (1_1)7
. C2V3-6i—(6-2iv3)  —(6—2V3)—i(6—2V3)
2 8 - 8 B
(6—2v3)(—1—i) 3—+3 1
- 8 g

Takum 0OpazoM, Mbl TTPUXOJUM K JIBYM YPaBHEHUSM:

3+4\/§(1 —1);

» 3—vV3
622 :tQ = 4\/_ (—1 —Z)

eZZ — tl —
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Haxoaum mMonyib u riiaBHOe 3HAUYEHUE apryMeHTa, duces t u to:

1 2\/—
, s
argty = arg (1 —1i) = 7
3—v3 . 3—=vV3 3—vV3
TR L S L IS £ )
4 1 2v/2
3
argto = arg (—1 — 1) = —Zﬂ.
CutetoBaTesibHO,
= (Inty)r = In|t;| +i(argt; + 27k) =
3+V3
== +i(—J+2nk), ke
(lntg)k = In |t2‘ -+ i(argtg -+ 27‘(’/{) =
3-V3 |
=In —— + 27k keZ.
2\/_ ( 1 + 7T) €
34+V3 37
OTC}oaz:——+27Tk—iln k€ Z;, 2z = — + 21k —
8 4 22 4
— 1
71ln M, k € Z (Mbl yMHOXWIIK OOE 4aCTH PABEHCTB HAa — = —1).
22 1
3+3 3—V3

menbIne 1. Io-

3amMeTnm, 9TO INCII0

22
3—|—\/§ 3—\/§
> 0, In
22 22

YTO PENIeHns: BTOPOH cepru MMeEIOT TOJIOKUTEJIHLHYI0O MHUMYIO 9aCTh, TPOU3-
BeJIeM CJIeJIyIolee TOXKIeCTBEHHOe TTpeodpa3oBaHue:

OoJibItie 1, a anciio

2v/2

< 0. Husg Toro 4Todbl OBLIO sSICHEEe BU/JIHO,

sToMy In

3—V3 3—v3\1 2v/2
2v/2 2v/2 3—-43
2v2 (3 +/3) 6v/2 + 2v/6 V642
—lIn =—Ih—=-In——F7--—.
(3—-v3)(3+V3) 6 V3
T 34+V3 3
o) t 2 = —— + 27k — il k€ Z; 2 = —— + 2rk
TBET: 2 4+7T Zn2\/§’ € 4 z 4+7T+
pYotve o

V3
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Bamaua 3. OnpejeauTsb, MpU KaKWX 3HAUEHNsIX Tapamerpa a € R ¢yHk-
st u(z,y) (deTHpie BapuanThl) win v(x, y) (HeIeTHbIe BADHAHTHI) SBIISICTCS
JEeMCTBUTEJILHON UJIN, COOTBETCTBEHHO, MHUMOI 1aCThbI0 HEKOTOPOI perysidap-
noit pynkuuu f(2). Boccranosurs f(2).

N v(z,y) N u(z,y)
l|eY(xcosz —ysinazx) | 2 cosay - chx
3| e"(ycosy + xsinay) | 4 e % cosax
5) siny ch ax 6 | zsinxchay — ycosxshy
7 y/(az? + y?) 8 | xsinx chy + y cosx sh ay
9| cosar-ch(2y+1) J10 1 — e sin

11 sinx - ch ay cosx - cha

13 2y/(32* — ay?) 14 e Ysinx + ay

15| cosz-ch(y —a) 16 e Ycosx + ax

17 sinay - chz 18 z/(az? — y?)

19 3y/(22% — ay?) 20 sin az - ch 3y

21 3y/(4x? — ay?) 22 cos ax - sh(ay + 2)

23 sin 3y - shax 24 y/(22% + ay?)

25 sin 2azx - shy 26 2z /(2? + ay?)

27 2 — (ay — 1)? 28 cos(ax +2) - chy

29 ax? + 4y? 30 ax’ —y* — =z

31 sinax - shy

Permtenue Bapuanta 31. Eciu v(x,y) ecTb MHUMAs 9aCTh aHAJUTHIC-
ckoit dyukuuu f(z), ro v(x,y) yaosiersopsier ypasuenuto Jlamiaca:

v 0%
A =0 = —+—-—=0
v(z,y) IR
Nwmeem:
0 0?
a—v:acosa:v-shy = 8—Z:—a281naa:-shy;
x x
0 0?
—U:sinax-chy = —U:Sinaa:-shy.

Y Oy?
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CuietoBaTesibHO,
0? 0?
a_g;_{_a_yzzsinaa:-shy-(l—CLZ):O = 1-ad>=0 = a==+l1.

Urak, upu a = +1 dyuknus v(z,y) = sinaz - shy ecrb rapMmoHuyeckast
byHKIMS Ha BCeil KOMIJIEKCHON MJIOCKOCTH.

1) Iycrs a = 1. Torga v(z,y) = sinx - shy. Haiigem jeiicrBuresnbhyio
qacTh aHadguTudeckoit gynknun f(z) = u(z,y) + w(x,y), te v(x,y) =
sinz - shy. [ockoabky u(z,y) u v(x,y) — COUPsIKEHHBIE TAPMOHUIECKUE
dbyHkimu, 10 OHU cBs3aHbl ycsousimu Komu—Pumana:

Ju  Ov N ou
or Oy ox
Ju v N ou
oy  Ox oy

Bynem uckars Gynknuto u(z,y) B BUjE:

= sinx - chy;

= —cosx -shy.

w(z,y) / (sinz - chy)de + o(y).
31ech MHTErPpUPOBAHNE TTPOU3BOINTCS 110 TEPEMEHHO X, 8 3 BHITOJHSIET

poJIb TTapaMeTpa; ¢(y) — Hem3BecTHAsT (DYHKITH, 3aBUCSINAS OT ¥/, HO HE OT .
Urax,

u(z,y) = /(sinx chy)dr + p(y) = —cosx - chy + ¢(y).

0
JList ou uMeeM
dy
0
8_u = —cosx-shy = —cosz-shy+¢'(y) =
Y
= —cosx-shy = —cosz-shy+¢' (y) = ©'(y) =0 = ¢(y) = const = C.
Oxonuarenbro st u(x,y) umeem: u(z,y) = —cosx - chy + C.
Torna

f(z) = u(z,y) +iv(z,y) = —cosz - chy + C +isinz -shy =

= —cosx-cosiy+sinx-siniy + C = —(cosx - cosiy — sinx - siniy) + C =
= —cos(z+iy)+c=—cosz+C = f(z) = —cosz+C.

f(z) — anaguruyaeckas GyHKIWs HA BCEH KOMIIEKCHON MJIOCKOCTH.
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3ameganme. Mbl 3/1eCh BOCIOJIB30BAJINCH CJAEJYIONUMEU (POPMYyTaMu 1
oboznauenusamu: chy = cosiy, shy = —isiny, z = x + 1y.
2) a = —1. Torma v(z,y) = sin(—x) - shy = —sinx - shy. IIposogum e
XKe BBIKJIAJIKK, 9TO U B IIyHKTE 1):
f(z) = uw(z,y) +i(—sinz - shy);
Ju v N ou
oxr Oy ox
ou ov N ou b
— = —— — =cosz - shy.
oy ox oy Y
Torna u(x,y) = [(—sinx - chy)dx + ¢(y) = cosz - chy + ¢(y).

= —sinz - chy;

0
s au umMeeM:
Ay
0
a_u =cosx -shy =cosxz-shy+ Spl(y) =
Yy

= cosz-shy =cosz-shy+ ¢'(y) = ¢'(y) =0 = ¢(y) = const = C.
Oxonuarensro: u(x,y) = cosx - chy + C.
Torna
f(z) =u(z,y) +iv(x,y) =cosx-chy+ C +i(—sinx - shy) =

= cosx - cosiy —sinx -sinwy + C =
= cos(z+iy) +C =cosz+ C = f(z) =cosz+ C.

Takum obpasom, npu a = —1 f(z) = cosz + C.
f(2) — ananuruyeckas GyHKIWs Ha BCEH KOMILIEKCHOU MJIOCKOCTH.
OtBer: 1) a=1, f(2) = —cosz+ C;2) a=—1, f(z) =cosz+ C.

Bamaqa 4. Jaubl dyukuus f(z) u MHOKecTBO F.

1) Mz0bpaszuth MHOXKECTBO E Ha KOMILIEKCHOMN ILIIOCKOCTH.

2) Haiitn obpa3 E' = f(F) muoxkecrsa E npu orobpaxkennn w = f(z)
(ormmcaTh MHOXKeCTBO E’' ¢ TIOMOINBIO HEPABEHCTB), W300pa3UTh €ro Ha,
KOMILJIEKCHOM 11JIOCKOCTH.

N f(2) E

LI (V3+9)22+1+5i1/2< 2| <1, 0<argz<m/4
2| 2—-20)23+2—i | 1<]z|, w/4d<argz<3m/4
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N f(2) E

3 e“+i—1 0<Rez<2, —7/6<Imz<7/6
4 Inz+1—1 1<z <2, —7/6<argz<m/6
51(—V3—i)22—1-5i| 1<|2|<2, —m/4d<argz<0
6 2 +3 — 21 Rez <0, 7/3<Imz<27/3

7 e#itin/4 4 3 —7m/4<Rez<7/2, 0<Imz

8 In(iz) — 14 5i 2< |2/ <3, O0<argz<m/4

9 (—2+20)22—2+i |2<2]<3, -3n/d<argz< —7/4
10| e/ 42— 4 1<Rez<3, —-7/4<Imz<7/3
11 In(22) — 3+ 2i 2| <1, —w/4<argz<m/3

12| In(—2)—2+3i 1<2| <3, —m/2<argz< —7/4
13 (V3 —14)2% — 3i 2<|z|<bH, w/6<argz<m/3
14| #8411 424 0<Rez<7/4, Imz<1

15 In(3z) —1—6i 1<z|, w/4d<argz<2m/3

16| (=1—1i)2+6—1 12| <2, 7w/Ad<argz<7/2

17| e 872 _9 _ 34 0<Rez<1, 7/6<Imz<7/3
18 (I+i)lnz—2 1<|z| <3, O<argz<7/6
19| (—V3+i)z3 — 2 1< 2] <3, n/2<argz<27/3
20 e3Eim/A 0<Rez<7/6, 2<Imz

21| (1—14)In(22)+ <zl <3, w/3<argz<7w/2
22| (1—i)zt—2+3i 1<]z\, 2n/3 <argz <

23| e 41 436 1<Rez<?2, 3n/4i<Imz<nm
24| iln(3z) —2—3i 2< |z, 7w/6<argz<m/4

25| (2—2i)2*+5—1i 12| <3, 7w/6<argz <m/2

26| e ZEHT/A 1 — 3 1/3<Rez<7/2, 2<Imz

27 —iln (iz) + 1 1<|z] <2, —w/d<argz< —7/6
28| (1+4)zt —3+2i 12| < 1 —7m/6 <argz <0

29 eTiFIm/2 4 5y 0<Rez<7/3, Imz<2

30| 2In(3iz) —2+4i | 2<|z|<4, —-7w/3<argz<-—7/6

Baga4ga 5. [lana dbyuknus f(z) u gaHo qucyio 2.

1) Haiitu Bce Bo3MOXKHBIE pasiokenust pyukiwn f(z) B psi Jlopana (psin
Teiisiopa) 110 crenensM z—zy. YKazaTh 00J1aCTH, B KOTOPbIX CIIPABEJJIUBbI
IIOJTY YeHHBIE PA3JI0KCHUSI.
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OnpenenuTb, SABJISETCS JU TOUYKa 2y H30JUPOBAHHON 0CO00I TOUKOI
dbyuxun f(z). Ecau na, To, ucnons3yst pasioxenue ¢yukinuu f(z2) B
psjt JlopaHa B OKPECTHOCTH TOYKK Z(, ONPEJIEIUTH TUII 0COD0H TOYKM Z(
v Hailtu Boiyer dpyukiuuu f(z) B 9100 TOUKE.

Ucnonnsyst paznoxkenue dyuknuu f(z) B psij Jlopana B okpecTHOCTH
TOUKH 2 = 0O, OIPEIEIUTh TUI OCODOH TOUKM 2 = OO W HAWTH BBIUET

dbyuximn f(z) B 9T0# TOUKE.

N f(2) x| N f(2) 2
1 Zé;;l) 1 |2 % 9
2
s QZZ(;EZ; ! 2 4 z(Zz—i_—ll) —3-
D Zz’ﬁ—_% 1 O =7 2)Z(z +3) 2
11 2z§+z+2 _9 12 z3+§>z2+222+1 1
,22 (z +2) 2 (z2+ 1)
o B2 | 1 | dm=l | o
2
e N I e
2
2 2
19 % 3 |20 %’5_—1; 1
2
21 222(2555 4 0 |22 m 0
s Hp o [ |
25 2593——_2;)2 3 |26 ;Q—J:?)l 99
27 Z;i 5 0 |28 ij ] 342
29 Zg;%g —2—3i| 30 ﬁ 2 2i
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Bamaua 6. lana byuknus f(z) u gano aucyio 2.

Paznoxurs Gyuknuto f(z) B psy Jlopana mo cremensiv z — 2.
Ucnonbsys pazsoxenune dyukiuu f(z) B psiy Jlopana, onpejesurs tui
0co00it TOUKN 2y ¥ HajiTu Bbrder dyHkiwu f(z) B 9T0i TOUKE.
Ucnonnsyst paznoxenue Gyukimn f(z) B psaj JlopaHna, onpejesnTs THi
0coboit TOUKM z = 00 U HaiiTu BbraeT GyHkinuu f(2) B 970 TOUKE.

N f(z) 20 | NV f(z) 20
1
1 Z COS 2 2 sin - 1
z— 2 z—1
3 ze?/(275) H 4 sin 2z -1 —2
z+ 2
3 5%
5} COS & - 7 6 sin i - 21
Z—1 z— 2
3z —1 ) 3
7 sin i Z _! 8 2 COS i 1
3z +1 3 z—1
-3
9| zsin— 1 110] (2= 3) s TEZ3 ] g
z—1 z
1
11| 2z2sin 7r(z + ) 0 |12 Z COS - - —21
z 2+ 2
2 4 .
13| cos——== | 2 |14 sin 2 i
(z —2)? z—1i
15| sin— 3 |16 zel/(72) 2
Z R—
2
17| e2/3) 3 |18 sin — 4
z—4
2
19| sinZ 2 | 9 |20| el2AGEY | g
(z =2
21 ze™/(2—a) a |22 2e™/ (z=7) T
2 3
23| zsin m(z+2) 0 |24 Z Cos —W(Z +3) 1
z z—1
2
-2
25| 2sin 5 | 0 26| asin i 1
2 (z —1)2
—1
27 Z COS i 3 | 28 Zsin M 2
z—3 z—2
59 sin? z o |30 sin? (2/2) 0
z z
31 2e?/(271) 7
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Pemenne Bapuanta 31. f(z) = 2e*/C70) 25 =1

1) Oyukius f(z) = ze*/*=1) mpencrasisier cobOl MPOM3BEICHNE JIBYX
MHOXKHTesIel. PasioxkuM Kax/[blii MHOXKUTEIb B psaji Jlopana mo crenemsiy
(z —14): 2z = i+ (2 — 1), pas/ioKeHUe ClIPABE/JIMBO Ha BCEl KOMILIEKCHOI

IIJIOCKOCTH;

e/ (1) — e — (B obsactu 0 <| z — i |< 00) =

. S\ 2 N}
:e-(1+ﬁ (ﬁ) %++(ﬁ> %+)

Torna

. . n! (n+1)!
f(z) =e(z—1) + 2ei + E (< T >,
- Z 1

IpUYIeM Pas3JioyKeHue crpaseinBo B obmactu 0 <| z — i |< oo.
2) Tak Kak psiji COJAEPKUT OECKOHEUHO MHOI'O YJIEHOB C OTPUIIATES bHBIMU
CTEHEeHAMH, TO 29 = 4 — CYIIECTBEHHO 0c00as TOYKA.

Brrger pasen koadbdunuenty npn (2 — 2g) L

3e
1,1
res f(2) =e-(=1) (1 +3) = 5
zZ=1
3) 20 = i — €JAMHCTBEHHAsl KOHEYHAs W30JMPOBaHHAs 0CODasi TOUYKa,

dyukmuu. ITosrTomy

3e
res f(z) = —res f(z) = —.
2=00 z=1 2
Tak psij; JlJopana cojepKuUT KOHETHOE YUCJIO CJAIAEMbIX ¢ OJIOKUTE b

HBIMU cTerneHsMu (1 ciaraemoe), To 2z = 00 — MOJIIOC MEPBOTO TOPSITKA.

00 e.z‘n—i-l i_'_;
Orser: 1) f(2) =e(z — i) + 2ei + Z ((n' : (n—l—l)!);
z—1)"

n=1
: 3e
2) z = i — cymecTBeHHO ocobasi Touka; res f(z) = —?;
Z=1

3) z = 00 — TOJIIOC MepBOTO TopsijiKa; res f(z) = —.
Z=00
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Bamaga 7. Haittu unrerpan [ f(z)dz ¢ nomomibio soraeros. Kpusas I

r

OPUEHTUPOBAHA MMPOTUB YaCOBOU CTPEJIKU.

N f(2) r N f(2) r
| ﬁ z+1=2 | 2 % 242/ =3
3 (Z2+Z§l(';_9) z—3—4i|=5 | 4 2411 21 =1
2
5 % 2—1/5|=1/4 | 6 (2_1)21(22“) 2m1—i[=2
’ 23—0(;22—2,2 2 =il =2 5 % 243l =3
9 ﬁ |z—1—i|=+/3 || 10 z(z;j_;ZiB)Q |z —i| =2
11 Z4+§;_9 2—1—2i]=5/2] 12 ;(”22—% 2 — 2| =3
13 % 2—2-2i|=3 | 14 (22_1;(2_2)2 2—2|=3/2
23 1 —e¥
15 o |z4+1—i|=+/2 | 16 FE—TS z+2|=3
17 % a1 =5/4 18| jh22+5) 24| =2
19 Z(Z_SZ(Z_4) 2—1—i|=2 |20 S’?S:Z;jf)é 2—3/2|=2
21 z(z—zl;(lz—i%) z—2—i]=2 |22 ﬁ 2] = 4
.3 p
23 (Zsf2)(;(j_2?3)2 z+1=5 |24 z?’e(z—_—12) 2 —2[=3
25 ;;n—saz) 2| =3/2 |26 (Zojg;;j)_g; 2—1—i|=3
o7 ﬁ z—2 =5/2 |28 ij;—% 1] =2
29 12;(2*1(25) z—i|=3/2 |30 Z((Z—;;)Q 2 -2/ =3
31 % 2 -2/ =3
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Pemtenune BapmwanTa 31. [lycrs

sin 2z
I:/mdz, riae I': ‘2—2‘:3
r

Hapucyem kouryp I' u Haiigem ocobbie Toukn dyukmun f(2).

[': |z—2| =3 — okpyxkHocTb pajuyca R = 3 ¢ nenrpom B rouke (2,0).
Ocobbie Toukn dyukiwmn f(2):

z = 0 — noJitoc 1-ro nopsijika, HaxXoJUTCs BHYTPpU KOoHTypa L'

z=4=4+41-0 — momioc 2-ro mopsKa.

Torna
in 2
I = /%dz = 2772'(1;280 f(2) +1es f(2)).
T
Nmeem
f()—l' sin 2z 1 222 B 1 _1'
0V T 022 42 T T 0222(z — 42 (0—42 16
1 sin 2z 5]
e 1) = g1 | (=] =
) sin2z7’ . 2c082z-22%2 — 4z -s8in2z
= lim = lim —
z—4 222 z—4 2,24
B 2c088-2-16—-4-4-8in8 B 4cos8 —sin8 B cos8 sin&
N 4. 44 N 43 16 64
OKoOHYATEJIBHO:

7 / sin 2z J o 1 L cos8 sin8 N
2z2(z — 4)2 16 16 64
r

g , 1+COSS sin 8
=i | = —

8 8 32
= ]:i§—2(4+40038—sin8).

Otset: [ = z';—z (44+4cos8 —sin8).



Bagaua 8. Haiirn necobersennniit uarerpan [ f(x) dz ¢ nomomipio BbI-

21

b

a

geToB.
N f(x) a b | N f(x) a b
! (x2+15)6§x2+9) 0 |fo0) 2 xQ(Si_Gi)jZZ5 o0 | F
3| by ot 4| e ||
) (§2++12);i:l—22x —oo|Foo] 6 xfj—_l()xxifQ o0 | Feo
7 (;2_—14);?;3 —oo|Foo] 8 x4—2¢§2(:2511)—1 To0 oo
9 ii—ﬂ 0 |+oo |10 x4f§g§i4 —00 | +00
H x4—(4%x—|—5)2 oo |too] 12 x2—fséiglclf—10 Bl
13 (:62—i1)3 0 |+oo)ld (xQ—ZiZQ—J%?(:ﬁ%—ZL) To0 1o
15| 298I o400 6 (96256—;4)3 0 |+oc
17 (211150522%:6 —oo|Foo ) 181 T —25;5—13)3 Bl R
19 (x2+Z;Z—5)3 00| +00 20 x4—4ix(§+4)—16 To0|Fe0
21 % 0 | 40022 L 0 | 400
23 ig—ﬂ —00 | +00 | 24 % 0 |+oo
25 x4—(2x;+3)2 —00 | +00 | 26 % —00 | +00
27 x42—|x—21?j;3%ix36 00| Foo | 28 xQ(igngZ% Bl R
0| $955 |0 oo 30 (5;1 Do) | oo 40
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3amaga 9. Ucnoswys teopemy Pyine, naittu aucio wyseit pyHKIimn

F(z) B obmactun D (KaxKablil HyJIb CIUTAECTCS CTOILKO Pa3, KAKOBA €ro KPaT-

HOCTD ).

N F(2) D

1 2> =522+ 22+1 1< |z <2
2 -7 433 —2-1 1<z <2
3 2t =523 - 22 -1 1/2 < |2| <1
4 22° — 3234+ 222 -5 1/2 < |z| <2
5 328 +228 22— 2+3 1/2 < |z <2
6 223 — 722+ 32+ 1 1<|z] <4
712200 =824+ 234222 +2-11] 1< 2] <2
8 20— 423 — 1022 + 3 1<|z] <3
9| 320 —42t 45221521 | 1<|z] <2
10| 224 +42°2 1722 +32-7 | 1<|2| <5
11| 52°+420 =323 -222-17 | 1< 2] <2
12 28—32°+222-122-3 1< |z <2
13 524 +223—1322+42+1 | 1<z| <2
4] 220 +323-224+112—-1 |1/2< 2| <3
15 22° — 521+ 52 -1 2<|z| <3
16| 20—-1023+222+32-1 2 <|z] <3
17 21— 5254224+ 1 1<zl <3
18] 327420 —921 4222 -2 1<|z| <2
19 1028 —234422-2-3  |1/2< |zl <1
20 223 — 322 —T72—1 1<|z1 <3
21|25 +224 — 2% =322+ 132 -5 | 1< |z| <4
22 2 —2224+52+1 1< |z| <2
23 2t — 6234+ 22-102+1 1< |z <2
24 23— 1722 +252 -5 1<z <2
25 42341022 =32+ 1 2 <zl <3
26 3234922 — 52— 1 2 < |z| <4
27 220 — 23 4+622—2—1 1/4<|z] <1
28 20 —523 42241 1/2 <zl <1
29 2 —22—5 1<]z| <3
30 224527 — 2142 4<|z| <6
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3amaaa 10. B sapuantax 1, 4, 5, 8, 9, 12, 13, 16, 17, 20, 21, 24, 25,
28 ¢ moMoTIBI0 BhIUeToB Haiitu opurunal f(t) wsobpaxenust F(p). Cuenarnb
npoBepKy (HaiiTu nzobpakenue dyukiwu f(t), ucnonab3ys TabJIUIly CTaH-
JIAPTHBIX M300paskeHuii U cBoiicTBa npeobpaszoBanusd Jlamiaca, u yoeauTbes,
aro OHO paBHO F'(p)).

B Bapmantax 2, 6, 10, 15, 18, 22, 26, 29 ¢ moMoIIbi0 BBIYETOB HANTH
kocuryc-npeobpasosanme Oypbe F.(w) byukmun f(x). [Ipeacrasurs dbyHK-
uuto f(x) unrerpasom Oypoe.

B Bapuanrtax 3, 7, 11, 14, 19, 23, 27, 30 ¢ 1OMOIIbIO BLIYETOB HAWTH CUHYC-
npeobpasosanue Oypne Fy(w) dyukiuu f(z). Ipepcrasurs dyukiuo f(z)

unrerpajiom Oypne.

N| Fp) |N| f(@) |N f(x) N F(p)

! p3]—)k1 2 (1+1x2)3 . 1—T—3a:6 4 p2—§p+5
e | S arar| 7| weer | 8| Frwres
ol mer | | ey || e | 2 e
13| e |1 (1f12)3 5| a1 (ﬁfﬁéﬂ)
17 p4il 18 1+1x4 19 1fx4 20 (p2£;p3+5)
21 (p+1 1) 22 1—3;2554 23 1fx4 24 %}ﬁ
28 p—(pil)g 29 Hle 30 e




3amada 11. HaiiTu unrerpaJi, ucnoJib3ys CBORCTBA raMma- U 6era-pyHKINIA.

24

N nTerpan N Wurerpan
—+00 71'/2
' 10
1 m dil]' 2 COS T dl’
0 0
2 +00
3 / 223/16 — 24 dx 4 / zte 2 dg
-2 —00
1 +00
. dx 6 In® z p
V1 — 26 s
0 1
+o0 4{/— /6
T
7 / (o1 3)2 dx 8 / \tg 3z dx
0 0
1 +oo
9 / \/2(l —a)dx 10 / Ve dx
0 0
2 2 1 )
11 / Y 12 / v (2/2) 4
2—x N
0 0
—+00 7T/2
20 , [sin®z
13 d 14 d
/ (20 +1)2 g / costz
—00 —/2
4 +00
15 / /64 — 23 dx 16 / e 2 dr
0 0
1 d +0oo 1
T ne
17 ﬁ 18 / ? dx
e 1
+00 5{/_ 2T
T T
19 d 20 in'2Z d
/ TFE / sin 1 T
0 -2
1 +o00
21 / \/ 23 (1 —x)dx 22 / Vade ™ da
0 0
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5 1/5
23 / L 24 / LA
b—ux In bz
0 0
“+00 xg 7T/2
s
0 0
\/5 +00
27 / 24 /125 — 26 dx 28 / 7t e™2" dy
,\/g —00
1 +00 3
29 / dr__ 4 30 / mz A,
xr E— xr
V1 — a3 x
0 1
400 T
xl() s T
31 / m dl’ 32 / \/Sln X COS2 5 dl‘
—00 0

(1) = 1,

I'(n)=(n—1)!

T(a)T(1 —a) =

B(a, b) =

)
['(a) I(
['(a+

b)

b)

sinma

a+b dx

(n € N);

(0<a<l)

(a>0,b>0);

(a>0, b>0).
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+00
xlO

Pemmenune Bapuaura 31. [ = ——dx.
P / (20 4 8)3

—00
[TockoIbKyY mojibIHTErpajibHast (DYHKIMA SABJISCTCA Y€THOM, TO
+00

10

=2 — dx.
/(:I:6—|—8)3 *
0

6
x
CrenaeMm 3aMeHy HepeMeHHOH t = 3 Torma = = V8 = V2 - tl/G,

1
da::\/§-6-t_5/6dt.

Nwmeewm:
5/ 5/6 1 11 7
120/(8t+t8) ﬁét%dt 24f/ tt+1 RRETNG) ( )
[TockosbKy
(11 7> (11)F<7) :g-r(g)-é-r<é) _
2
5) 5 1
D) F(E)F(E)Z%'?m&/m:%’

1 5_7r_ 5%
24+/2 36 8642

TO OKOHYATEJHHO ToayvdaeM, 910 [ =
5%
864+/2

Orser: [ =

™

Pentenne BapuwanTa 32. [ = / \/ sin®  cos? = d:v

0
[IpeobpazyeMm MHTErpaJi CJIeAyONIUM 00pa30M:

™ Vs 3
I:/ \/sin?’xcosngx:/ \/(QSingcosg) coszgdx:
0 0
™ /2

:4\/5/ \/sm?’;jcosﬁmd(f) = [t: %} :4\/5/ Vsin® t cos® ¢ dt.
0

2 \2
0
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CrenaeMm 3aMeHy IepeMeHHON u = sin?t. Torma t = arcsinu, dt =

du
VI—u-2y/u
Nmeewm:
1
I =4v2 / u?(1
0
1
— 2V2 /
0
[TockosbKy

oG-

—u)?*t.

du B
Vi—u-2yu

5 7
w1 — ) du = 2\/§-B(—, —).

r(3)

-5 )rG)

TO OKOHYATEJHHO ToJiydaeM, 9to [ = 22 -

Orser: [ = 3%

2
i 78 B 3T
32 sin(r/4) 162

3T _37‘(’
16v2 8
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BOITPOCHI K 9K3AMEHY

1. Kowmriekcuble qucsa u JieficTBust HaJl HUMA. TpuroHoMerpudeckasi n
nokasaTejbHasg (popMa KOMILJIEKCHOTO ducjia. KopHUW n-il crerneHu U3 KOM-
IJIEKCHOT'O YKCJIA.

2. Onpejiesienne perysipHOll (AHAJTUTUIECKOI) (DYHKITUE KOMILIEKCHOTO
nepeMmentoro. Ycaosus Komun — Pumana.

3. Jluneiinass pyHKIUs KOMILJIEKCHOIO IEpeMeHHOro. Fe perysisipHoCThb
(amasmTranOCTD ). OTOOpaXKeHe, KOTOPOE OHA OCYIIECTBIISIET.

4. Crenennasi (DyHKIMST KOMILJIEKCHOTO MepeMeHHoro. Fe peryaspHocTh
(arammruanocts ). O6acts ogHoMECTHOCTH. OTOOpaAYKEHUE, KOTOPOE OHa OCY-
ITECTBJISIET.

5. TlokazaresibHast PyHKIMs KOMILJIEKCHOI'O 1lepeMeHHoro. Ee peryiisip-
HOCTH (aHaJUTHIHOCTR). [lepuos. Obsacts omromuctHocTH. OTOOpAXKeHNUE,
KOTOpPOE OHa OCYIIECTBJISIET.

6. Tpuronomerpuueckue u rutepbdboindeckKue pyHKIUNM KOMILIEKCHOIO 11e-
pemennoro. Ux peryssprocts (aHamuTuaHOCTD). [lepuospbr.

7. Jlorapudm KomiuiekcHOro nepementoro. PeryssipHocrs (aHaginTud-
HOCTH ). MHOTO3BHATHOCTH OTOOpaXKeHWsi, KOTOPOE OH OCYIIECTBIISIET.

8. Obmasi crernennast (pyHKIMsST KOMIJIEKCHOTO TIepeMeHHoro. Peryiisip-
HOCTH (AHAJMTUIHOCTD). MHOrO3HAYHOCTD OTOOPAXKEHUs, KOTOPOE OHA OCY-
ITECTBJISIET.

9. lapmonnueckue pynkimu. VIx ¢Bsi3b ¢ perysisipHbIMU (DYHKIUSIMU KOM-
TIJIEKCHOTO TTePEMEHHOTO.

10. T'eomerpuveckuit cMbICJI MOJLYJIsi U apTyMEHTa, MPOU3BOHON PeryJisip-
Hoil (anasuruueckoit) dyukuuu. IloHsitre KOHMOPMHOIO OTOOPaXKEHMSI.

11. Omnpejnenenwe nHTEerpaja orT (GyHKINA KOMILJIEKCHOIO TEPEMEHHOTO,
€ro CBsI3b C KPUBOJMHEHHBIMU WHTErpajiamu. OCHOBHBIE CBOWCTBA.

12. UuTerpas ot peryaspaoil (aHAJIATHYIECKO) (DYHKIUHI, €r0 He3aBUCH-
MocTh OT TiyTn nurerpupoBanus. @opmyna Heiorona — Jleitbuniia.

13. Unrerpajibuas reopema Kot jiist 0JHOCBS3HONW 1 MHOT'OCBA3HOM 00~
JlacTei.

14. Nnrerpasnbhas dhopmyia Kommu st peryssipHoii (aHaauTnaeckoi)
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dyHKIMN.
15. Beckoneunas auddepeHnupyeMocTh aHaIUTHIeCKIX (DyHKImA, MH-

TerpasbHas dopmysia Komn st Tpou3BOJHBIX PEryssipHOl (aHATUTHIC-
CKOIt) (byHKIINH.

16. Paznoxkenne perynspHoii (aHaﬂHTquCKOf/’I) dyuknuu B psij Teitopa.
Oburacth cxopnmocTu. Popmystbt st KO3MDMUIINEHTOB.

17. Pazjioxkenue ¢pyHKIMM, aHAJUTUYECKON B KoJiblie, B psj Jlopana.
DopmyJibl 11 KO3)DUIUEHTOB.

18. UsosmpoBatHbie 0coObIe TOUKY PEryJISIPHOi (aHAIUTHYECKOI ) dyHK-
UK U X Kjaaccudukaius. [Ipumepsr.

19. Verpanumasi ocobast Touka. Psi Jlopana u nosejienne (pyHKIUNA B
OKPECTHOCTU 3TOU TOYKHU.

20. TTosroc n-ro nopsijka. Psii Jlopana u nosejenne pyHKIMU B OKPECT-
HOCTHU 9TON TOYKHU.

21. CyrmiectBenHo ocobas Touka. Psj Jlopana u nopejenue (pyHKIUNA B
OKPECTHOCTU 3TOU TOUKHU.

22. Hynn ananurundeckoit pyukimu. [lopsimok mysst. CBa3b MeXK 1y HyJIeM
1 TIOJTIOCOM.

23. Boruer ananurudeckoit (pyHKIUE B Touke. Ero ¢Ba3b ¢ psagom Jlopana.
OcHoBHasI TeopeMa, O BblUeTax.

24. @opMyabl JJ1s1 BRIYUCICHUS BHIUETOB B MIPOCTOM M KPATHOM IOJIIOCE.

25. Crepeorpaduieckasi npoexius. beckoneuno yaajienHas Touka. P
Jlopana B okpecrHoctu Oeckoneunoctu. Kitaccudukaiums ocobeHHOCTE! B
OECKOHETHOCTH.

26. Boiuer B GeckoHeuHO yjaJjieHHON Touke. Ero ¢Bsasb ¢ psijiom Jlopana.
Bropast TeopeMa 0 BblUeTax.

27. Ilpunoxkenne TeOpUH BBIYETOB K BBHIYHCICHAIO MHTEI'PAJIOB IO Bellle-
CTBEHHOI IPSMOIl OT palioHAJbHBIX (DYHKITUIA.

28. Jlemma 2Koppana. BbIUI}_/ICJIeHI/Ie HECOOCTBEHHBIX MHTEI'PAJIOB BU/IA
(0. ¢]

[ e f(x)du.

29. Jlorapudmuaecknit Boraer. CBsi3b quciia Hyselh u MOJ0COB DYHKINN
BHYTPHU 3aMKHYTOI'O KOHTYpa C UHTEI'PAJIOM 110 9TOMY KOHTYDPY.

30. ITpunnun aprymenrta. Teopema Pytite.
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31. UurerpaJibl, 3aBucsiiume oT napamerpa. HermpepbiBHOCTD 110 rapamer-
py.

32. Nnrerpasnbl, 3aBucsine oT nmapaMerpa. Murerpuposanne u jgudde-
PEHIMPOBaHUE TI0 TTapaMeTpy.

33. Hecobcrennbie nHTETpAJIb, 3aBUCsIIE OT apamerpa. Onpeenenue
paBHOMEPHO# cxojumocTu. [IpusHaku paBHOMEDPHON CXOJIMMOCTH.

34. PaBHoMepHasi HEIIPEPbIBHOCTH HECOOCTBEHHOI'O MHTErpaJia 1o Iapa-
merpy. [Ipumepsi.

35. UurerpupoBanue HeCOOCTBEHHOIO WHTErpaJja 10  HapaMerpy.
[Tpumepsni.

36. Jludpdepennupobanne HecobCTBEHHOI'O MHTErpaJia 110 napamerpy. [pu-
MEPHI.

37. 'amma-yHkIus u ee cBoiicTBa: POPMYyJia MOHUKEHUS, CBSA3b C (haK-
TOpHaJIOM, (POPMYJIa JIOINOJTHEHMSI.

38. AHauTrYecKoe MPOOJIKEHIE raMMa~-(DyHKIMN B KOMITJIEKCHOM T1J10C-
kocru. Ee snauenust na orpunaresiboit nosyocu. Cpoiicrsa ['(z2).

39. bera-pyukius. Ee cBas3b ¢ ramma-dyunkiueit. [Ipumenenne K Bbruuc-
JieHu1o nurerpaJios. [Ipumep.

40. Onpepnenenne npeobpasopanus Jlamiaca. Ero anaiurnasocTs.

41. Oupesenenne npeobpaszobanus Jlamiaca. Ero obparienusi ¢ moMorbo
BBIYETOB.

42. Crenennbie psijibl. Teopema Abeiisi.

43. Pajinyc u Kpyr CXOJJMMOCTU CTEIIeHHOIO Psijia. Bbluucjenue pajiunyca
CXOJIUMOCTH.

44. CpoitctBa creneHHbIX psiioB. CHopMyInpoBaTh YCIOBHUS HEIPEPLIB-
HOCTH, JU(DEPEHITUPYEMOCTH, UHTETPUPYEMOCTH CTEIIEHHOTO Psijia B 3a/1aH-
HOM 00JTaCTH.

45. Ilpeobpazopanne Pypbe U €ro CBOMCTBA.

46. Tpuronomerpudeckne psanbl Oypbe: BeIeCTBEHHAs U KOMILIEKCHAS
bopmbr 3amucu, psibl Oypbe I YeTHBIX U HEUeTHBIX (DYHKIINN, pa3sioxKe-
Hue (bYHKIWH Ha MOJTYIIepUoJie B PsJIbl IO CUHYCAM U MO KOCHHYCAM.

47. Tpuronomerpudeckue pagabl Oypbe: NpU3HAKU CXOIUMOCTH U PaBHO-
MEPHOI CXOJIMMOCTH, TEOPEMa, €JTMHCTBEHHOCTH.

48. CoiicTBa KoaddunnuenTon psajga Dypne.
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