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NPEAUCITIOBUE

B nannoM mocoGHM TpHBe/eHBI 3aJaHusl K THIIOBBIM pacuéTaM I10 JBYM
teMaM: "Teopus ¢yHKUMEM KOMIUIEKCHOTO rnepeMenHoro" u "OmepanuoHHoe
chnéneHHe". Marepuan pasznesnés Ha qBa paszaena. Kaxblit pasjien cocTouT u3
AByx d4acTeil. CHadana NpHBOIATCS pelleHUs THUIOBBIX 3a7ad, KOTOpPbIE
MOJIrOTaBJIMBAIOT K BHINOJHEHUIO pacyéToB. 3areM JaHbl 3afaHHs i
CaMOoCTOSITENILHOTO pemeHns. Kaxnoe 3ananue Bxinodaet 31 BapHanT.

Heckoibko ¢10B 00 0603HAYEHUAX.

B nepsoM paspeine: Cj — HHTErpanl II0 3aMKHYTOMY KOHTYpY, NpHYEM

00X0/ KOHTypa IPOMCXOAMT TMPOTUB YaCOBOM CTPENKH, Z — HHUCJO,
KOMITJIEKCHO-COTIPSKEHHOE C HUCIIOM Z.

'

Bo BTOopoMm pasnene: ' — HpoW3BOJHAs MO BpeMeHH [, = — mepexoa OT
OpHUTHHANIA K H300paKECHHIO.

B npuioxxeHuy MpuBeeHa Tabula, KOTOpas UCIONb3YeTCs NP PelIeHUH
3aj1a4 BTOPOTo paszena.

Marepran maHHOro yd4eOHOro mOcOOUs COOTBETCTBYET TpETheMy H
YeTBEPTOMY CEMECTPY IPOrpaMMBl 110 BBICIIEH MATEMATHKE.

Ilpu cocrtaBleHHM 3a7aHui ucnoiss3zosapel 3anayHuk M.JL KpacHoga,
AW. Kucenepa, I'.1. Makapenko "®yHKUMM KOMIUIEKCHOIO IIEPEMEHHOTO.
OnepauuonHoe ucuuciaedue. Teopus ycroitumBoctu" [3] m  mocobue

B.®. Yynecenko "COOpHMK 2afaHMH MO CHELUATbHLIM Kypcam BbICIIEH

MaTeMaTuku: Tumosele pacyeTs! " [4].



PASJIET 1

TEOPUAA OYHEIUU KOMIMIEKCHOT'O [IEPEMEHHOT'O

o~y
PaccMOTDMM KOMILIGKCHHe 4HCaa Z=r+ly, The {“=-1.

3ajava 1.1. HaitTy BCe KODHM ypaRHeHWA x3+7 12+51:c+45=0

_1 1 1 _ R
HBuqxcm'rbBemqmmA_:—C1 +52+3~:3148_:c§'+x%+z§.
PemeHnue . [Jof0epeM IIePBHI KOPeHb Cpeli AeJmTeel uiucha 45 1
nOJIyuM 7y =—1, Jafies MoJeJiM E CTOJIOUK JIeBYK YaCTh Y DABHEHUA U

NIOJIy4¥uM, 4YTO YPapHCHNE MOXHO IIPeICTaBUTE B BUIE:

To+T2R 451 2+ 45= (241 ) (2°+620+45)=0. PemwmM ero.
Tak: Zy = -1, Ty g = -3161{.
BruncsmM: A=~1—+ 1 + f =
1 -3+6{ -3-61
_ (=3461)(=3-61)-1(-3-61)-1(-3+61) _ 51 _ -17,

~1(~3+61) (-3-61) -45 15’
B = (~1)% 4 (=3+61)° + (-3-61)% =149-18{-36+9+181-36= ~53.
: .o e N NP
OTBET: x1_-—1 . IZ,B“ 3+61, A= 15, = -63.

3afaua 1.2. BHUUCHUTE Zn Z, 6CIM 2 = -¥ 3 - {, n=13.

Pemenme . HpeicTaBiM YMCHO 2 B IOKazaTeJbHON dopMme :

5

7=2e , TOTIa Z=2e .
5 5
2 e =

CJie IOBATEJILHO, Ew’z: [Ze =2 Z2e =

5
Seit2
14 8"
PLR _ ot4 10Tl 514

oreer: 214,



Bagaua 1.3. PemmTE ypaBHeHMe e” = {.

Pemerme. IlpoJorapudMiIpyeM ypaBHeHUe Ine®= Ini » z=Int:

z = 1n|t| + { argt + 2nK{ »
7 = 1nf +z7§° + 2TKL = 1% + 2mki = g(wu{)z.
o

R "
OrBET: 2 = 5(

safa4ya 1.4. [IpOBepUTH BHIOJNHEHUe ycJoeuft Komn ~ PuMana u
Hafity ' (2

1+4K) 1.

O)'

yers f(z)= e2, Z, = %‘i

Pememne. Bumesmmm Ref(z) u Imf(z), cuurad z=x+iy, UCHOJAL3YA
fopmyay ditsiepa:

e!® = cosp + tsing »
»e? = eTtlY - Tty - ex(cosya—isiny) = excosy + ie‘rsiny.

X

irak: Ref(z) = u = efcosy; Imf(z) = v = e¥siny.

. U _ gu _
llpoBepuM yCJOBHE : T - ay (1) ! 3y = az (2),
au _ _ aF
TAK KK o7 =€ cosy, -—g = g7C08Y, TO yCJOBKe (1) BHIIOJHEHO,
TAK KaK g‘é =-e%siny; &% = eTsiny, 10 yesoBme (2) BHMOJHEHO.
Buuncsmm f'(zZ)= +i‘7V =€ cosy +ie siny >
5 f(%mt):e c;os5”C + 1 %102 = %041 9.1=1.

C_
Orger: 1 (%ci)-—f.

2azava 1.5, HallTt MOZYJb ¥ apryMeHT MPOUBBOIHOR QYHKLMM

f(z) B TOUKE Z,, 6CHI I(2)= el?, 2=~ % + Tl




Pelienye: Tak Kaxk QYHKLUA f(z)zeiZ - 9JleMeHTapHad, TO ee
IIPOW3BOTHaA HaAXOMUTCA IO TeM %e QopMyJaMm, 4YTo U IJ4
HeCTBATENLHHX QYHKIANL.

i("’ m%i) —Ei _ ’Ei
Mrax:1' (z)=te'? 1'(z,)=te 4721 4 e, rak kak (=6 ,
e T T,
gt 3t w7t W
T0 £'(z5)=" re " e " =e "-e" , CJeJOBATENLHO, I=E , @=7.

OTBET: T=€ 7", ¢=F.

~ dafiavya 1.6. BHUMCIUTL UHTeIpad _[[z]gdz, rie C-OTpe30K
c

IpaAMON, CcoeIMHAKNEe TOUKY 2,=0, 2o=1-1.

Pemenue : Ha paMolt C umeeMm, 4To y=-z, 2¢10,1], IpH 3TOM
12| °=2P+y?=22", a dz=ar+idy=dz-idr=0z(1-1).

llorcTarndaeM B MHTeTpad:
1 1 3l
[1z|%0z= f2aPdz(1-1)=2(1-1) frRax=2(1-0)Z | = 2(1-1).
e 0 0 Sl 3

OTBReT: (1-1).

(EVI FaN

3ajaya 1.7. BHUUCIUTE UHTEIDaJ

§ costz az
J 43742

iz+1i=1/2
MICITOJIb3Y 4 MHTETpalbHy fopmyay Komu.
PemeHne : TakK Kak I'—(—“n—id:z, = Zwif(zo),

242
\2-Z,1=p



cosiz

cogiz “Zte co8l(-1)
TO MM § iz = § az-2mt S98LET) “amicnt
(z+1)(2+2) Z+1

z+1|=1/2 lz+1|=1/2

Orrer: 2michi.

3azava 1.8. lcroaba3ya pasJoxeHWe OCHOBHHX B3J6MeHTAapHHX
¢yuxuuit, pasaoxuTh f(z) B pan Te#lsopa no CTeIEHAM Z-Z U
1

yKazsare 00JiacTh CXODUMOCTH. IlycThk f(z)z-ﬁg——~_m, Za=—1.
245746 O

Pemenue. CHavyana cheJaeM BAMBHY W=2-Zn, W=2+1, 9TOCH MOKHO
OHJIO UCTIOJIB30BATL CTAHIAPTHHE DPa3JOKeHUdA, X TIONYYMM:
t(w)= . 1 - 1 _ 1 S B
(W-1)245(w-1)+6  vF+3w42  (wH1) (W+2)  wHl w2
Vcroas3ya CTaHIAPTHHE Das3JoXeHWA B pal Teftnopa

S-1)%" = 1 mpu jz)<t,
0
IIOJy4YrM <

W W
. . 1 ___1 1 __'% - L)
- g(_1)nwn’ e 2 T+w/e “5 g( 1) {w] 2 2 + Sn+T !
o0a pdalla cXomATcda, Korpa |w|<1. DBepHeMcd K nepemeﬁﬂoﬁ Z.
ey 00
MTaR,f(Z)mZ(-1)n[1+ g%;T]wnzz(—1)n[1+ 5%;T](z+?)n mpE |z+1 (<1,
0 0

¢ 4]
orser: Y (-1 )n[1+ "z%m] (z+1)D mpu |z+1]<1.
0

3aga4a 1.9. lcnogabpsyd pasjioXSHUEe OCHOBHHX BSJSMEHTApPHHX
QyHKIME, pasokuUTh I(Z) B pdan JopaHa [0 CTelleHAM Z-Zn W yKa3aTh
06J1aCTh CXOIUMOCTH

f(z)= —2———- mp &<} 2+ 1| <o,



[ 1 .
721 (z41) (2—1)

Pemwerue: f(z)=
CHeJsaeM 3aMeHy: w=z+!{, TOTHa 2z = W-1, 2<|w|<w.

t(z)e — 1 1 11

ww-1-1) ww-21) uf (1- 2%)'

ii l2l
Rt =11 <1 1O yenoBuw, 2<|w|<e,

Tax xax

[+ 0}
TO, UCTIOJBE3YH CTaHIapTHOe DalJioKeHle, IIoJNYyYIrM ~—}——-,[ = z [?..u%]

(1- 2%)
[s ¢] XN
% AN ol
cleoBaTeNbHo, (W)= —x 2[217)] = z = .
uﬁ =0 n=0 wn
[49]
znin
I(z)= 2 n+e "
-0 (z2+1)
o onyn
orser: ) —Eto, 224t -
n=o (Z+1)

3anava 1.10. YKka3aTh BCe KOHEeYHHEe OCOCHEe TOYKM 3aNaHHHX

QYHKIMI ¥ OIpeleJuTb UX THII, f(z)=sh%.

PelleHME : TaK KaK sh% HeTIpePHEHA Be3Je, Kpome 2=0,
TO eIUHCTBEHHAA 0CO0as TOuKa Z=0.

Nl

Paznoxum QyErkuuw f(z)  pan JopaHa, cuuTad, UTO

T.€.12i>1, I TIOJYyIUM

8

=0

1
]



1 1 1 1
== 2 + + +oaae] = : .
2 [z 11 g331 951 ] éo 228+ ori )

Tak xak B pazjokeHI B pAx JopaHa UMeeTcdA OCeCKOHEYHOe YUCJ0
OTpULATeAbLHHX CTelleHelt, TO TOUKa ZO=O ABJAESTCA CYUECTBEHHO

ocoColt TOUKOH.
OTBET: zo=0 ARJNASTCA CYWECTBEHHO 0COGON TOYKOH.

3afava 1.11. HaltT¥ BHUYETH B OCOOHX TOYKaxX CJenynlux
QyHKITL.
iz

1
p4
Pemenue.

1-# criocod: OTMETHM, YTO I'esf(z)z(}_1 .
0

rIe 0_1 — KOSQIMLMeHT IIpK z""1 Pasnoxerusa ¢yHKUVY B pdax JopaHa.

PasJjioxuM QyHKLMIO B pAL JopaHa:

[¢9)
A/ 3.3 4 4
1 i) 4 iz, i®z% | {°2°  {%z
I(z)=— ZL——,—=- 1+ =22+ + + +oaa|=
74 n: 54[ 11 2! 31 41 ]

—l—-+ l 4+ ohee 2
41

50, =% ==l rest(z) = -
3! 0

.

o Fc"-

6



2-I1 coocoG: TAK Kak Touka z=0 srJdeTcd MOJIOCOM 4-T0
[IopAIKa,

LR A |

T0 resf(z) = 1im 1 [f(z) 54]

0 z~0 3!
.LZ L B §
= 1m L [94 ~4] = 1imlSetz 18 1
z~0 31 z zZ~0 6 6 6
OrBET: - i.

dajava 1.12. lcnoawsya TeopeMmy Kol ¢ BHYETAX, BHUYKCJUTH
MHTEerpan

_dz
zg(1+iz”)
izi=1/2

Pemexue. Tak Kak BHYTPb OCJacTy i2:=1/2 nonajiaeT TOJALKO
oIHa ocodad Touka z = 0, TO

dz

= 2%t resf(z) = 2wiC_,.

3gzg(1+iz2) 0 f
1zt=1/2

Pasqoxum f(z) B pan JopaHa npu (2i<1:

0
1 1 1 2.0 1 2 .24 ,36 ,4.8
t(z) =1 "_T:“ZHZ”) =L (1-1224 121800 1428 )=
z9 (1+{2") zgn 5 zg
2 .3 ,4
R A A B 4
= - - +_ - +— _“'00-%(3__ - i —'1
Zg Z7 ZS 28 7 1

dz _ =
MTBK, % W = 2xl-1 = 2xi.

z

i2i=1/2

{

OrBeT: 21t.

10



3agaya  1.13. BHYMCJMTHL HECOOCTReHHH MHTeIpaJ oT
IeltcTBUTEeNLHON QYHKUMM, MCIOAL3YyA TeopeMy Komm O BHYeTax:

J‘ 74200

+TOG)

PemeHre: TaK Kak CTelleHb MHOT'OUJIEHA B BHAMeHATeJe Ha [Be
eMHULH COJblIle YeM YUCJUTeNd, TO

+00
7°+200
——T——gdx 2wl Yy resf(z),
(*+100) g Zye

~Q0

T'ne ZK - OCOCHE TOYKHY, JeXKalile B BepXHeR IIOJYIMIOCKOCTH QYHKUMK

2
200
t(z) = ZF
(ZEHOO):2

3Ta QYHKUUA UMEeT OJHY OCOO0yH TOuUKYy 2=10{ - noJawc 2-T'0 nopamxa.

1

rest (z)=11m [f(z)(z~10i) ] ~11m [ (2° +£00) (z—tDi)z] -

z-»101 (2 +10¢) 40
Cle IOBATeJbHO, I “2+200 ar = 2mi (- 1-2) = 2 .
\I”+'IOO) 40 20

o}
OTREeT: — T.
20

11



+co
rsiny dr.

3agava 1.14. BHYMCJHMTE MHTEIDad I
1+227+2

0
PelneHue : OTMETHM CHauaJa, 4YTo IJd YeTHOW QyHKUMU

+00 +00
rsinz 1 [ rsinz
dx:n dxo
j 1r2r+zt 2 ) 142sf4d’
0] —00
ral? 7ol?
BeesieM BCTIOMOT'ATEJIbHYN QYHKIMD I(2)= — p”: = UE 5
14225+ (2™+1)

f(z) UMeeT B BepxHell IIOJYILJIOCKOCTH ONHY ¥ oR
0Cco0y®w TOYKY 2 ={ — IIOJKC R-T'0 IIOpPARKa
¢
o nemve ¥opiama 1im J ~—-—,,-~Z dz=0,
P Ry 1+22. +2 -R R
+00 +R
TorHA J ISINT 4o - In Lin “ £(2)d2 + j f(z)&.]
1+227+2
—00 -R CR

= Im lim § £(z)dz = Im 2l ) resf(z) = Im resf(z) 2ni.

iz ' iz
I‘%Sf(z) = 1im [__?,_’?___,T (Z~i)2} ~1im -& ((1+iZ)(Z+i) -2z) _ _1

(254+1)% Z1 (z +1)° de
+00
1 rsinx 1 1 @
Urax, * J dr=Im- 21t -t = %,
24 1eartert 2 4e 2e
OTBET: —%-,
2e

12



SATAHUH
1.1. HailTu BCe pemeHUA YPABHEHWN ¥ BHUYMCJMTL BEJMAYMHH :

a=1 41 +1; B=xﬁ2+x§+x§-

Iy Ip I3

1.2°4+32° + T2+ 5 = 0. 2. 20 + 52° +127 + 8 = 0.
3. 2° + T7° +192 +13 = 0. 4. 1° + 37° +122 +10 = 0.
5. 1° + 52°% +177 +13 = Q. 6. 2° + TI° +317 +25 = 0.
T. 25 + 42° + 92 +10 = Q. 8. 7° + 87° +25z +26 = 0.
9. 2° + 62° +167 +16 = Q. 10. 2° + 427 +142 +20 = 0.
1. 2° + 62° +217 +26 = 0. 12. 2° + 82° +37x +50 = C.
13. 2° + 37° +197 +17 = 0. 14. 2° + 477 +211 +34 = 0.
15. 25+ 28 + 32 -5 = 0. 16. 2° + 52° + 71 -13 = Q.
17. 25 + 2% + 87 -10 = 0. 18. 7° + 37° + 97 -13 = 0.
19. 7° + 52° +19z -25 = Q. 20. 5 + 2% +152 17 = 0.
21.2°5 - 2 +3r+5=0. 22. 2% - 37° + 4z + 8 = 0.
23. 2° — 52°% + Tz +13 = 0. 24. 2% - 2% + 87 +10 = O.
25. 2° - 37° + 97 +13 = 0. 26. I° - 52° +197 425 = O.
7. ° - 27 +152 +17 = Q. 28. 1° - 37° + T2 - 5 = 0.
29. 7° - 52° +127 - 8 = 0. 30. 2° - 72% +19z -13 = 0.
31. 2° - 777 +31z -25 = O.



1.2. BHYUCIUTL:

7z 7 (IA8 BapuaHTOoB 1 - 16)
t.2=14+1v 3, n=13. 2.

.2 =1 -1 ffgh, n=
vf§ﬁ+ { vfgm, n=17. 6.
T.2==A42+1v 2, n=17 3.

)
H
e
Jon

w,
Ay
]

5.z =3 + 3t, n=19. 10.
1.z =<3+ 31, n=1% 2.
3.2 =/3+ i, n=25. 14.
5. 2 =/ 3 + 1,  n=25. 16.

7' 7 (naA mapuaHToB 17 - 31)
7.o=1+173, n=19 18.
19.2=1-1+3, n=19. 20.
21,02+ 172, ns. 22.
3.z =A2+172, no. 24
25. 7 =/ 3+ 31,  n=25. 26.
27. 5 =3 + 3{,  n=25.  28.
29. 2z =v3+ 1, n=i3. 30.
31. 2 = 3M+ i, n=13.

n=¥2 - 17ve,
/—-—w
7z =7 2 - 1¥e,
/“-—"!
M:VS—D‘{I,

[
i
0%
i
o~y
-

L3
if
I
)
I
.

]
il
|
>
+
)

7z =¥ 3 ~ 31,
z ==v 3 - 31,
2 =73 - 1t

n=19.

n=z5.

n=b.

n=13.



(&)

.

13.

15.

17.

19.

’
Q\;?).

1
e? - 1

In(4z+

1n[53

PeuiTe ypaBHeHUA.

- { = 0. 2.
{ = 0. 4
1 = 0. 6
i = Q. 8
2¢® -3 =0 10.
) = In3 + ig 12
5{)= 2,5mi. 14.
- X;ZE} = £rt 16.
21. 18.
2 20.
{ =0 22.
=1 - { 24.
1=0 26
+ xigi = 0 28
2
+8/31 = 0. 30.
= 0.

In(zv+2) = 2ni.

cosz = 2.

cosz= 21.

s23 - ¢ = 0.

Vfg ZB =1+ i

16z% - 1 = 0.

Ao 1y figz.
2 2

26 + 1 = 0.

15



1.4. [IpOBePUTH BHIIOJHEHME YCJOBME Komm - PUMaHa ¥ B caydae

X BHIIOJHEHUA HallTH ' ( ZO) .

1.2(z)=sindz, z, = é(w+iln2)-
3.f(z)=s1n3z+21, z.=‘m+iinz.
Ce 3
5.f(z)=cos86z, Zozﬂ%iln3.
6

T.f(z)=cos82z -31, Zg =§1n2.

9.1(z)=e*Z, z,= 1n3+T1.
4

11.2(z)=e2, zy = Tl

13.1(z)=ze?, z,=2nl.
15.1(z)=s1n(z~1), z0=§+i-
17.2(2)=2%, 2= 1- 1.
19.1(2)=e?"t, z_=(1+m) t+1nm.

21.1(2)=c08(32-1), zy=g(1-t1ln2).

: 28.1(2)=ezz'1, zo=l + 3%y,
2 4

25. f(z)=zi . (z2-1) Zg=1.
27, £(2)=(2+1)°, 7, =1-21-

29. f(z)=z%, zy= 21
31. f(z)=lnz, z, = -L.

16

2.

4.,

6.

8.

10.

12.

14.

18.

20.

R& .

4.

26.

8.

30.

f(z) =s8iniz, zorlns.
f(z) =sinZ, z,=-1n2.
{

f(z) =coszt, zo=1n3.

T(z) =cosZ, z,=1n5.
i .

f(z) =eiz, zo='~f~c +1.
2

£(z) =22, zy= Tt
2

f(z)=sin(2z+3), z0=%(—3+iln2).

f(z)=8in(z+t-1), z.=m+1.

6]

£(z)=1, (z20) Zy=1+L.
2
f(z)=cos(z-1), z0=(1+1n2)i+%.

f(z)=cos(z+1-1), zo=w+i.

f(z)=—1t, (2z20) zy=1-1.
iz

f(z):E}T, (z2l) zy=1+421.
£(z)=(z-21)°, 2,=R1+5.

5O _
f(z)=2", zo—t.



11.

13. £(z)=2°, zy=1 + L.
15. 1(z)=2°, Zy= 2 + 1.
17. f(Z)=COSiZ, Z0= {.
19, £(2)=cosiz, 2= 1+ {r.
21. I(z)=81niz, Zo= 1.
23. f(z)=siniz, z,= 1 + T,
2
25. £(z)=e*%, z.= (.
8
27. 1(z)=e*? , z =tinms 1T
2 4
29. t(z)=e!%, 2= T - 1.
31. £(z)=e'®, zy= ~21.

. f(z)=cos8z,

. f(z)=81nz,

1.5. HaltTy MONyJNb ¥ GpPT'yMeHT Ic')(z ).

f(z)=cosz, ZO= T + {1ln2.

LAV P

f(z)=8inz, Zop= T + {1nz.
. f(Z)=Z‘?', zo-—-sing +tcos§-

I(z)=z2, z0=sin'31c + f:cos.s3

3

Zy= T - {1n2.

+ {In2.

T. 12. I(z),;zz, zo=—stn'é;c - icosg-

2. I(z)=c08z, Z,= g + {1n2.
4, f(z)=cosz, Zo= g + {1nz2.

6. 1(z)=sinz, z,=- T4 {1ng.
2

8. I(z)=sinz, z,= tln2.

10. £(z)=2%, zy= otn + tcosT.

T

14. £(z)=25, Zg=1 - L.

16. £(z)=z°, Zg= 2 - 1

3T ¢

18. f(z)=cosiz, Z0= 1+
2

T,

20. f(z)=costz, Zo= T+ i4

22. f(z)=8iniz, 2= t.

24. f(z)=sintz, zo='m4~tf.

26. £(z)=€*?, z= 1 - (L.
8

<8. 1’(Z)=ezz, zZy= 1nm -—-t-'go

=L 4.

30. I(z)-—-eiz, Zg 5

17



1.6. BHUMCJMTE CJelyliiie HHTETPaJH.

1. [(1-1+2%)dz, roe C - 4acTh mpAMOR Y=z,

c
coeMHAKme TOYKK Z4 =0, zz=1+£.

2. [(1-1+2Z)dz, The C - JOMaHAA Z,Z5%4; 24=0, Zo=1, Z5=1+1.
c

3. [Rezdz, rie C - 4acTb KyCu4yecKod ImapacoJH Y= 3,
C
' coeIuHAWMEN TOKHN Z,=-1-1, 25=0.

4. [Rezdz, rme C - 4acTh IpAMOR Y=z,

c
COSIVHANIEN TOYKN z1=-—1—i, 22=O.

5. [Imzdz, TOe C - 4acTh MapacoJH y::cz,

c
coeIuHAKMEeR TOYKU z1=~1+t, zz=0.

6. [zImzdz, rfe C - JOMaHad ZZ5%Z4, Zy=—1+l, Zo=1, Z,5=C.
c

T. [(1+2{-2Zz)dz, rie C - 4acTb MapaGOJH yz—:zz,

¢
coeMHANe! TOYKK 2 =Q, 22=1-t.

8. [(1+21-2Z)dz, rZe C - JOMaHaf 2,252, 2¢=0, Zo=1, Z5=1-1.
C

9. [zZdz, rne C - OTPe3OK MpAMOH Y= ,

c
coeuHAKmE! TOYKU z1~—~-1c-m ' z2=O.

18



10. [sin}z|dz, rie C - OTpe3OK MpAMOMH { g_f_f%,

c

® T

~1

coeHAKIEN TOUKN z1=0 1 Zo= .
o2 2/ 2
T=-1
11. fcos|z|dz, roe C - OTpe3OK NIpaAMOl { y=+t?
c
CoeUHANNEH TOUKK 2,=0 U Zy=- T_ 4T
o2 2/2
' - r=cost
12. [(z+1)2dz, rge C - Iyra OKPYKHOCTH {y=sint’
c
coeJMHALNAA TOYKN Z,=1 U Z,=1.
r=2c08t
13. [zdz, rae C - gyra sammica { y=3sint’
c
COeHAKMAA TOYKU z1=3i n z2=-2
¥ pachoJiokeHHad B IHOJYIAOCKOCTH y>0.
14. [1Zdz, TIe C - 4acTL KPUBOM { ﬁggﬁ%,
c
CoeJVHALNER TOUKY Z,= { U zo=—1.
I=2c08%
15. [zdz, rOe C - 4acThb KpUBON { y=sint’
c
coeIuHAWLER TOUKY Z,= 2 U Z,= 51.
= r=cost
16. fizdz, rme C - 4acTb KPUBOH { y=sint’
c
coeIMHAKmEeN TOYKN Z4= {u zzx~1 (x<0).
-1-1 T
17. [(4z + 3z°)dz. 18. [zsinzdz.
1+1 {

-

19



0 i

19. [zcoszdz. 20. [zefdz.
{ 1
12 1+1

21. [sinzcoszdz. 22. [z%e%dz.
0 0
T+, t

23. [ze? dz. 24. e 24z,
1-1 /2

25. $zRezdz. 26. $zImzdz.
1Z]|=1 |2|=2

27. $(2z+3z2)dz. 28. [(3z-1)Zdz, rme C:|z|=1, O<argz<®.
1z |=1 c

29. [zRezdz, rie C - OTPe30K IpaMol,

c
coeMHAKme? TOUYKY z1=0, zz=1+i.

30. fzImzdz, r@e C - OTpe3OK IpAMOlt,

c
coeuHAKme TOYKHU Z1 =0, ZZ"‘—"—'l +{.

3t. [zzdz, roe C - OTpe30K IpAMOR,

c
CcoeIuHAINEe X TOYKY 2 =0, zz=+1+21,.

20



1.7. BHUMCMTL MHTEI'DAJH IO 3aMKHYTOMY KOHTYDY, KCIOJL3YA

HHTeTpaJbHylo gopmyay Komu (oOxon'KonTypa IIPOTHB YacOBOW CTPEJKH).

2
1. & dz.
Z+1
|2+t }=1

4. § COSTZ 5y,
z

|2|=1

7. § sintz 4,

2+3
|z+3|=1

etz

|z-21|=3/2

13. § cosiz
z +7

|z|=1/2

|2+2|=3/2

/3
19. § —2—4dz.

25+
|z+21|=2

2§ 2
Z+1

|2+1|=2

2

5. & -2 dz.

2+mi
|z+mi | =4

8. § COSZ 4.

2+31
|2+31 | =1

52
: § e

|z+1i | =3

14. § costz 5.,

Z+Z
|2+1]=1/2

ez
17. § £ -

|z—t]=1

0. § sinz
Z +9

|2+31 | =4

3. § sinmz 5, .

2+21
|z+21]=3

3
. § (2+1)"g,.
Z+2
|z+2]=3

|z—t|=1/2

=4 Fo

| Z+ 3/2

15. § sin(z+wi

z2~4272
|2|=2/3

iz
18. § e 4z
4 +‘7l-:
|z-mt | =5/2

§ Sinzz
Z +1
|z2—-41|=5

21



29 § COSTZ 4,
Z+Z

|z|=1/2

sin~z
25. §
—4z+8

(z—31-3/2

8. § costz .

Z +4z+3
|2+1]=1

31. § COSTZ_ 4y,

22-7-2

12-2] =1

23. § 2% 4, 24 § Zica
" J 2242 z°-z
|2+2 | =1 |z-1]=1/2

Lz cos¥z
26. 3" Gz. 27 § 3
22+22-3 2°-22-3
|2-1|= |2+1|=
eiwz singg
29 § ¢ dz-  30. § —2— dz.
72°-32+2 75+2-2
|z-1]=1/2 |z—1]=3/2

1.8.lcioNb3ya paszJOXeHNe OCHOBHHX 3JIeMEHTAPHHX (QYHKLINL,
paBJIoXUTh clelywiye QYHKINI B pAn Teftnopa IO CTENEHAM 224 ¥
yKaz3aTh 00JacTh CXOIMMOCTH.

1. £(z)=81in(z-1),

3. f(z)msinzz,

5. f(z)=cos(z+1),

7. I(z):coszz,

9. 1(z)=e?2,

2
1. 1(z)=e? 2271,

22

Zo=1. 2. 1(z)= sinz,

Zy=-T/4. 4. 1(2)= sinz[%z],

Zoz*Z. 6. £(2)= cosz,

_ 21
Zy=+T/4. 8. 1(z)= COS [2z],

Zp=—T. 10. f(z)= eiZ

2
Zg=t. 12. f(z)= e*Z 172

’ z~=1.



13. f(z)=1n(4-2), zo=3.
15. (2)=In(1-32+22%), 2,=0.
17. 2(2)=mr 7 =1,
) z+1? 0
19. 1£(2)=—n2, z.=0.
2249 0
21. 1(z2)=o2—,  2,=0:
2~-474+3
23. f(z)=sinz cosz, zozﬂ.
4
4
25. f(z):sn(z], 2=
27T. £(z)=sh(iz), Zo=
29. f(2)e—2m, 2=
20-z2-2

31. £(z)=1n(1-z-20z%), 2,=0-

1.9.McroNp3yA PasJOKeHUe OCHOBHHX BJEMEHTAPHHX (QYHKLuM,

14. £(2)= 1n(22+2°+2), Z=—1

16. £(z)= 1nz, 2,1
_ 1 _
18. £(2)= 7rL? ZO-—0~
20. £(2)= 54 2,=0.
1
22. £(2)= Z,~=0+
2z%43z+1 O

24. f(z)=81in3z+zc083z, z0=Q-

26. £(z)= ch[%]-—1 ., 24=0.

28. f(z)= ch(iz), 24=0.

30. £(z)= —2—§~—, Z=1.
25476

pasJouTh caeiylmye QyHKIMM B pax JopaHa N0 CTENSHAM Z-Z, U

yKasaTh o0JacThk CXOIUMOCTH.

1 1
1. 1(2) = (z+1)%et? T, zy=-1. 2. 1(2) =(z-1)RetZtT, z5=t.

1 {1z
3. f(z)=2%e B,  z=0. 4.12(2)=e€®T, g,
5. £(z) = sin—1", zy=—t. 6.1(z)=8ln——, 3z,
{z-1 {z+1

=1,

23



T.£(z2) = 81n+—,lc{
9.1(2) = cost—lT

11. 1(z) = cos; 2,

13.

15.

17.

19.

21.

23.

25.

7.

29.

31.

24

zo=mwt.

Zq5=1.

ZO”—”—‘!CL

8. I(z) =

10. £(2z) =

12. I(z) = coszgﬁr,

o7
Lz-wr 2o

COSTZHT

Z2=11.

Zo=t0

zo=%i.

PazjoxuTs caenywime QyHKIMM B pan JlopaHa B yKa3aHHHX
KQJIbLaX.

1(2)=grerrys

@) gy

1
I(Z)=TZ—_1—T‘(—Z—_'TZ-T,O<,Z"1 |<3°

O<jz}«t-

0<|z+1 | <1.

14, 1(2) =iy

16. f(Z)=zT%¢T7'

1<|Z|<m.

1<}z+1 | <w.

1
18. I(Z)=m’ 3<|Z-'1 I(m-

1
£(2) == (zezy s 0<I %421 <3: 20. £(2)=rz—rTrzrmys 31242 <a.

I(Z)=ZT%:27’

f(z):ZT%:QT’

0¢|2-2]<3. 22. 1(2)=przinys

K|z |<2-

0<|z+2|<@. 26. 1(2)=przimys

0<|z|<2.

0<jz-1]<2.

K|z+t}<2.

24. 1(2)=5rzipys

28. 1(2)=51emys

30. f(z)=
Z%+1

2<|2 |<w.

< 2+2 | <.

2<]|2 |<w.

<) 2-1 | <ew-



1.10. HaltT® BCe KOHEYHHE OCOCHEe TOUKH M yKasaTh UX THUll.

1. £(2) = ——s.

4.

10.

13.

16.

19.

R2.

5.

28.

31.

. I(z) =

(2%~1)
£(2) = =g,
(z-+1)

1
(e?-2)%

. 1
f(z)= .
(e?-1)°

£(z)= 1+cosz'
3T-2

f(z)= —S2082

(z-m/2)%

I(z)= 2.
sinz

22 o 2
e~v-2e“+1
N R ey

;
t(z)= eZ L.

f(z)= cos

[ Nl\"-—*

£(z)= 232,

1. £(2)=

1
2. £(z)= . 3. f(z)=
) (2%41)3 (zo-1)

1
5. £(z)= :
(z%-1)%

8. £(z)= —

(eZ41)°"

-z
eZ4

14. 1(z)= 129982,

Z

17. £(z)= 129992,

Z

20. f(z)= §lg§.
Z

23. 1(z)= X812,

(R2+T)

26. ()= cosz%T.

29. 1(2)= sin}.
2

1

1
6. f(z2)= z;z:;; .

1
9. £(z)= )
(e242)2

Z2-T

12- I(Z)-"-' mc

15. f(z)= Sinz=t,
Z—T/2

18. £(z)= %ﬁﬁifg.

2
21. t(z)= L&=1)

z(z2-1)

24. f(g)= 1=8INZ

(22-1)2

27. £(z)= sinz%T.

1

2
30. f(z)= e? .

25



1.11. HaftTy BHYETH B OCOCHX (KOHOUHHX) TOYKAaX CJieIyomux

QyHKIM .

Z3
1. f(Z)=22:?.

eiWZ
4. f(Z)ﬂgz~;.

7. f(z)z—zﬁﬁi§~.

2. 1(2) cost—gz 3. 1(z) {7
. I(2)=m—=. . T(z)=—==-.
Z~+4 2549
hiz cosinz
5. f(z)=St2, 6. £(z)= .
242, z°+iz
sinkz

8. 1(2)=r7q1e 9. 1(2)-2"%1
. (Z)«TEZTTTEZB). . (Z)w—*gzm.

7~-32+2
212 Z Z
1 e“—1 e“+1
10. f(z)=8—+1_ 1. £(z)=25". 12. £(z)=271.
Z-~T Z Z
iz
13. £(z)=810L2, 14, 2(z)=282 45, £(z)-2 1,
2 ) Z
{2z Tz 2
1 e 12
16. f(z)=8—+1, 17. £(2)= . 18, f(z)=
z° 2(z—1)% (z+1) (2-1)%
19. £(z) 23 20. 1(z) e'? 21. f(z)=—/
. Z)= - . Z )= . . = -
(z-1) (2-21 )% (z+1)2° (2-1)25

1 1
22. 1(z)= . 23. I(z)= . R4, f(z)= .
(2)=——yry TR —t

{

26. t(z)=z%sint . 27. £(z)=z3cost.

25. 1(z)=z%eZ. : .

28. f(2)=pt—.  29. I(Z):"Ef%“E_S“ 30. f(z)=w57———§ru
+1Z

31. f(Z)=-‘~2"—3.

1.12. Ucmoaw3ya TeopeMy HomM © BHYETaX, BHYUCJHUTH
clleIyomue MHTEI'PasH .

2 22
14+e
1. f s dz . 2. § e 3. § e 4.
(z%+1) Z¥(z™+4) Z
[z]= |z]=3 |z]|=4

26



4. § sin2z
Z

dz. 5.
(g—%/z)z(z—1) - §

'“Z)

az.

§
10.'5’— 1

dz. 11.
éz+1)3(z~2) §

sinz2z § e?
—7 dz. 6 —2-2~—-dz.
(z2-1) 2% (2™+9)
‘leS ’Z':
iz
C082%Z e
S § (z— 2 § 22+9 o
|2|=n/2 |z]=n
—EZ g7, 12, 2.
(z~- KZ) 2 (2~-1)
|z2-1t/4]=1 |z]|=2

13.
§ (z+1)3(z~2)
[2]=3

{7
16. e
§ (z2-1)(z+3)
|z|=20

1-C0822
19. § 7z-——-dz.
z (z2-1)
22. f ctgnzdz.
12]=1/2
25. § tgnzdz.

|z]=1

28. § z cos
jz|=1

1
31. §
T 12,2
1z]=1/2

sinZz

. 14. §

|z]=n/2

COo8Z

(z+1) (Z~—

7. §

z|*3

(znx/Z)

sin(—z)

20. §

|2]|=%

23. § zetgnzdz.

|z]=1/2

26. § ztgzdz .
|2]=2

1
29. § z3e Zdz.
jz|=1

dz.

(z-1)(2-2)

2
z2*sinz
Tcosz dz.

az. 21. §

|2]=2

24. § 7R ctgnzaz.
|z|=1/2

27. Z dz
3(’: (z-1)%(2-2)%
|z-1|=2

30. § zzsin% dz.
{z]=1

27



1.13. BHYMCJMTL HeCOOCTBOHHHN MHTETPaJ OT JeHCTBUTSJBHOR

QYHKIUMU, UCIOJB3YA TeopeMy Komm O BHYETaX.

11.

13.

16.

28

+00

f 2+2°

dz.
(ZF+4) (2°+1)

—w

+

[ 43

ar
(T°+4) (T°49)

.0

.+m

j T°+10
(Z°+100) (2°+9)

~m

+o0

J' :L2+5
(Z°+81) (2°+25)

—0

+w

I 2410

(ZF+1) (2°+100)

—w

+

j 7°

+ 6
dz.
(T°416) (Z°+1)

-0

+w
J ° + 3
(2°+36) (2°+25)

.t )

+o

f © -9
(°+36) (27+81)

—0

dr.

dr.

dr.

dr.

2.

+0 12
+2
ar.
J (T°+1) (Z°+9)
-
+ 12
+2
dzr.
J (T°+81) (2°+4)
-
+@ xz
4
ar
I (Z°+100) (2°49)
-
+0
f 12+9
(°+1) (2°481)
0
+w 12
+8
.
I (ZF+4) (Z°+16)
-0
+m xz
-2
dz.
j (Z°+16) (2°425)
-0
+m zz
+6
dz.
j- (T°+36 ) (1°49)
' ¢}
+n 12
+4
az.
I (Z°+36) (2°+100)

—



17.

19.

21.

23.

25.

7.

29.

31.

| Zope
(T7+4)
¢ ¢
400
j x2+8
(Z7+4)
-0
J 27415
| +9)
+00
I $2+4
(;2+16)2
—
+w
J x2+8
(£2+16)2
-0
I 77450
+25)
+w0
J x2+6
(;2+36)2
=0
+
f TR4T2
+36)

18'

20.

22.

24.

26.

28.

30.

I 412 4r

+4)

f 2°43

+9)

[ e

J T2+48

+16)

f 2745

+25)

+w

I 7°+100

(2°+25)%

-

+

I 2425

(z°+100)

-

5 0T

29



1.14. BHYMCJWTL MHTEIpal.

+00 +m
1. z8in3z 4. 2. (z-1)sint ..
f (?4—4)2 ($2+9)
o 0
+oo
3. J’ COSRT ar. 4. J' zzcos:z: ar.
(Z7+1) (r"+1)
~»
4+ "
. rs8 n_
(z+1)C0O8T
5. dr. 6.
J z*452°+6 I (.1,2+1)(12+9)
+00 +w
7. J‘ (:z2+3)cosz.rdx 8. J (x3-2)cos(;r/2) dz-
4432742 (7%+1)@
¢ ¢ . ]
+
9. (z°-z)sinT dr. 10. J 1+2)COST 4.
I 744975420 +9)
' 4]
+w +o
(ZP+4)° (Z°41) (Z7+4)
-0 -0
o
13. I :vasim‘ dr. 14. J ($+1)sin2xd$
a:+5 +4 z4+102°+9
+0o
15. J Zsint 4., 16. J COSRT 7.
+1) (Z™+ z)
bt 4 ¢]
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17.

19.

21.

23.

25.

(22+100)

+m
J’ COST 4.
—w

+o

J rsinr ..
T +207°+64

0

+w
I Tsing 4.
| (7%+4)%
- .

+o :
I sin2r
(?+25 )2

—

+w ‘12
CO8T
dr.
J $4+1 012+9
-0

+m

o7 J’ (x3+1)sinx dr.

:z:4 +512+4

-0

+oo

2. | (Prz)sing g,

31. J
-

T4 +131°436

—

+w

(ZF+1)%

COS3T-COSRT 3.

20.

26.

28.

30.

+w

J COST ar.

(Z°+16) (T°49)

0

+w

J (2°+52)81nT .

741027749

—

+oo
J ($3+1)cos.r ar-
J:4+5.22+4

—w

+w
I COS2Z-COST ar

(T5%4+1)%

~w

+w
J (12+x )COSZT 5.

241327436

0
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PASIIEN 2

OIEPAITMOHHOE UCUMCIEHUE

121

3azaya 2.1. Hattru F(p), ecam f(t)=te ~ " sindt.

Pemenne. PaccMOTPMM BCIOMOTaTeNLHYH QYHKLMWI I1 (t)=tsinbt.
fcriosnib3ya TaCMMly OPUTMHANOB, MOJYUMM:

. __2p5
t9indt = _ZET .
(pF+5°)°
Naniee MpUMeHIM TeopeMy cMemeHud. Tak Kak f, (T )e1 Zt.x'}? (p-12),

TO B NTOJIyUSHHOM paHee N300pakeHI HAlO 3aMEHUTh P Ha p-12.
CGJefoBaTeJbHO,

temtsmst = 2(p—1§)5 5= éOp—120 -
[(p-12)~+25] (p~-24p+169)

10p-120
(pF-24p+169)%

OrBer: F(p)=

3azavya 2.2. BHUMC/UTE HECOOCTBEHHHI MHTeI'DaJ

+0

J‘ sintit.sIndt 4.
T

0

Pemenue. Ilyctb f(t)= F(p), ¥ NyCTh HECOOCTBEHHHI MHTETDAJ

T
(L)
-—-—;:—— at CXomuTed,
0
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TOTHa U3 TEOPEeMH 00 WHTerpUpOBAaHMM U300pakeHUd CJeLyeT:

J;féfl dt = 'fF(p)dp.
0 0

TaxkuM oCpasoM, BHYMCJGHUE JeBOT'O MHTerpaja (4acTo
HeOepymerocsa ) CROIMTCA K BHUMCJISHIN 6oJee IIPOCTOrO MHTeTpaJa OT
QyHk F (p) . IIpeoGpasyeM cHavasa YiCJUTeJb NOIHHTEeIPalbHOTO
BHDaXeHI :

sint1t.8inbt = 2 £cos(11t-5t) - cos(11t+51t)1 = ;[cosm -co816t1.

lanee M30CpakeHue OIMpeleJaeTCcd 1o Talymue:

sint1t.s8indt = l[cos6t-cosmt] = 1 zp > - zp 2] = F(p).
2 2 +6 pF+16

llogcTaradeM F(P) U BHUMCJAEM HHTeIpaJ:

0
1 P p ] 1 d(p2+16°) _
1 - dp = -

{ 2 {p2+62 po+16° Py I J po+16°

= [%ln(p2+62) - iln(p2+162) -
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3afia4a 2.3. HailTy u3oCpakeHue KyCOUHO-JMHENHOR QyHKIINNA:

(%) |

‘[.
H
\ |
i
i
—— 1,

1 2 3

PemeHue . i30o0paxesye Ky COUHO-JIMHENHON GYHKIMM MOXHO
ONIpe ReJMTh 1O QOopMyJie

n e
F(p) =Y e kP (ihﬁg],
K=1 p D

rie 1T, - TOYKM PaspHBa QyHrInm £(t) wm £'(t);
Oy — CKa4yoK QYHKIMM B TOYKe Da3pHBA;
Py — CKaYOK NMPOM3BOJHOL B yBJax "CTHKA™

P = 18Tk — 185.

U —

————

B paccMaTpuBaeMolf 3ajaue TOUKM PA3PHBA TI (t) Y
CJe Ly mue : ) *k
T.‘:O, T2=1, T8=2, T4=3; !ak
craukyt Qymemm £(t): a,=1, ay=0, o |
08=1 . (14:—1 : k

et i ot
CKaUKM TPOMSBOZHOM L' (t): B =-1, Bo=1, er
‘33“—“0, ‘3426-

CJeZIOBaTeJLHO, TOJCTaBIAS Q ¥ By B QOPMyJy, MOKeM HaiTH

F(p)= e—O-p[_ L “1] + e’1p[9 + 1—2] + e'?“p[l + 92] +

p P p P P P
+ e3P [:—1 + 92] .
P p1 1 1 2 1 3
OTBeT: F(p)-_—-l——2 + e Py le™P 1P,
P bp p b p
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3azava 2.4. HaifTyt opuruHaza 1o 32LaHHOMY M300pakeHuo:

10p+15 10p+15
p3+4p2+5p - p(p2+4p+5)

F(p)=

Pemerme. CHavaja HajO IHIpaByld 4YacTh pPa3JOKATh HA CYMMY
BJIEMEHTApPHHX IpoCeit:

10p+15 A Bp+C
_..___2._____.__—__.,,.;. .

p(p~+4p+d) p p&+4p+5
Ompenefisiem, 4To  A=3, C=-2, B=-3.
CnemoBareseho, F(p)= 3, _:ggzgmm,
P pT+4p+b

BuieJsuM NOJHHE KBaipaT B 3HaMeHaTeJe,
a B YMCJMTEeJe ~ CKOOKY (p+2):

_ 3 -3p-2 _ 3 3(p +2) 4
F(p)==+ ~—29—~»— = = - + .
P p pT+4p+d P (p+2)2+12 (p+2)2+12

Jajiee OIpelieJideM OPUTHMHAN KaxIOro ciaraeMoro B F(p):

= 3013

g W

~§19i%l—2 =2 3.6 *%cost;

(p2)%+1% "

4 R -2t
— g 4.¢ ~gint.
(p+2)%+1

CrnenorareqbHO, F(p)= 3 - 3¢ 2tcost + 4e_2tsint = £(t).
orBetT: f(t) = 3 — 3e 2tcost + 4e 2 lsint.
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3afava 2.5. Hailttu penerne mufdepeHIMaNbHOTO ypaBHeHUA,
yIOBJNGTBOPAKIEe HAYaJbHHM YyCJOBUAM y(0)=0, y’ (0)=0.

yr -y =teh

Pemerue . CHavaja Hajgo oT Judde peHUMAJILHOTO YPaBHEHIAA
IePeRTH K airedpanie cKoOMY , IJd STOrO epeitzieM 0T UCXOIHOR

QYHKLIVM K e U300PaKeHuo:

y(t) £ Y(p);

y'(t) = p ¥(p) - y(O) = pY(P);

¥ (1) = PPY(p) - py(0) - y’ (0) = P*Y(p).
TIpuMeHsAsA CBONCTBO JMHEMHOCTH, IepeiieM K ypaBHOHUW

1
(pr1)%’

p?Y(p) - Y(p) =

1

(p+1)
yPAaBHEHUA .
PelluM IIOJYYEHHOE ajredpandeckoe ypPaBHEHME

rie t

o= te * —o0pas mpaBoft yvacTH IU{PepPEHIMANLHOTO

) 1
(p+1)% (p°-1)

Y(p)

U HateM OpUTMHAJ [IPaBOlff YacTu.
I BTOrO ee Pa3JIOXKAM Ha BJIeMOHTAPHHE IPOGH.

) = 1 - A B G3+D.
+1) p-1

3 2t
(p+1)=(p-1) p+1 (p+1) (p
lanee ompenesumM, 4To A=-1/8, B=-1/4, C=-1/2, D=1/8.
Urak,
-1/8 -1/4 ~-1/2 1/8

Y(p) = + + + .
p+1 (p+t )2 (p+1 )3 p-1
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OrpeziesiaeM 10 TaCJulle OPUIHMHAJH U IIoJyYaeM:
gt o 11 42570, é el - y(t).

J 1 —t -
Yp A-tet-1
P 8 4 22

gt _ 1 tot _ 1
4

OrBeT: Y(t) =--¢€
8 4

3azada 2.6. Haittu pemerue e peHIMalbHOrO ypaBHe IS ,

yIoBJeTBOpAmee ychaosuaM Yy (0)=0 u y' (0)=1.

yr - cy'+ y =et,
Pemerme. IlepexoiyM OT QYHKUMM K ee M300PaKeHUNO:
yt)y # Y(p)
y'(t) FZpY(p) - y(O) = pY(p);
y" (1) 2 pPY(p)- py(0) - ¥ (0) = pRY(p) 1.
t . 1
e = pj-.
IlepeltieM K ajre0panyecKOMy ypaBHEHMNO:
p°Y(p) - 1 - 2pY(p) + Y(p) = 11—
p..

wm  Y(p)(p° - 2p + 1] *—151:1“"”'

PemM 3TO ypaBHEHUE:
1

(p-1)%

1 1 1
Y(p)=[ + 1]— = +
p-1 (p-1)*  (p-1)°

B [aHHOM CJIyYae [IpaBas YacThb IIpeiCTaByMa B BUIS 3JISMeHTaPHHX
IpoGett, cJaemOBaTEJIbHO, CPa3y MOXHO HallTM OpMI'MHAJ II0 TalJmue.
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1 =te
(p-1)2 ’

1 1 2.1
1 =Lt
(p-1)°" 2

Urex,Y(p) = teb + 15 t2el = y(t).

OrBeT: Y(t)= te® + % %t

3afava 2.7. Hatttu pemeHue muddepeHIMalIbHOTO YPaBHeHIA,
yIOBJETROpAWMee ycaosuaMm y(0)=0 n y' (0)=-1, y"(0)=-1.

y!u — 2yu =et.

Pemenue. [lepexoyM OT QYHKIVIM K € M300PaKeHM:

yit) = Y

y'(t) = pY(p) - Y@ = pY(p);

" 2 2 ’ _ 2 .
y*(t) =p"Y(p) - py(Q) - y’(0) =p~Y(p) + 1,

Y (1) 2 p2Y(p) - PPY(0) - py’ (0) —y*(0) =p°Y + p + 1.

e 'Z.W.

TlepeftieM K anreCpaudecKoOMy ypaBHOHMO:

pPY(p) + p+ 1 - 2p2¥(p)+1] = =

-p~+2 -p(p-2)
wm Y(p)(p® 2p%1 = gy + 1 - p = prp _PPe)
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PemM 3TO ypeBHEHUE:

~-p(p-2) ~1 1 1

— =-~n+~—-——a

Y(p) =
(p-1)(p-2)p°  p(p-1) p  p-

B naHHOM cayvae IpaBad 4acTh TpPeICTaBUMa B BUIE
3JeMEHTAPHHX IJpoldelt, cieloBaTeNIbHO, CPas3y MOKHO HallTh OpUTrIHaJg
o radJuie.

g~ b

1 =
5 1
ek, Y(p) < -e® + 1 = y(t).

i

OTBeT: Yy(t)=-e" + 1.

3afau 2.8 u  2.9. PeumTs cucTeMy Iudde peHLMANBHEX
ypaBHEeHII

{x'=2:c - Y, x(0)=1,
y'=—r +2y+3, y(0)=0.

Pememme. I[lepeftieM K ollepaTOpHON CHCTeMe.
3amenmM (1), y(i) Ha ux oCpasH:

()= X(p)s x'(t),’-‘-’.pX'- 1,
y(t)=Y(p), Y’ (t)= pY, 3 =

Tiw

[logcTaBUM B CHUCTEMY U TIOJyYMM:
pX-1=2-Y%, } { X(p-2) + Y =1,
+

- 3 2)= 2.
pY -X+2Y+p, X + Y(p-2) 7
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PelmM TIOJIyYeHHYH aJreCpaMdecKylw CHCTeMy MeToIoM Kpamepa:

2 1
p= |t = (p-2)% - 1 = (p-1)(p-3);
+1 p-2
11 >
_— [ 3 - E “29“‘3 -
A= = p_ﬁ' - R = *
1 pe P70
p-= 1 3(p-2) 2p-6
+1
P
p-2p-3 2p-6
K= 5537 ° Y= 537

PazjioxuM Ha IPOCTHE APOCH ¥ IO TadJjuile ONpeleiiM OPUIMHAJM :

2
p7-2p-3 1.2 o . t )
2= pp-05=3 = B T pT T p3 T e =E:
20-6 2 2 0
y= P =k — 4+ — = —242e® =y(t)
p(p-1)(p-3) p p-1 p-3
z(t) = 2e% - 1
OTReT: { .
y(t) = 2e” - 2-

Banava 2.10. PemuTes cucTemy muddepeHUMaANbHHX YpaBHEHMUN

{x’: -+ Y+ 2, x(0)=2

y'=s r-y+2z, yQ)=2,
Z'= T+ Yy -2, 2(0)=-1.

Pemerme . [lepeitzieM K M300DAXeHUAM:

z(t) = X(p), T (t) = pX - 2,
y(t) = Y(p), Y (t) =pY - 2,
z(t) = Z(p)» 2! (t) =pZ + 1.
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[lonCcTaBMM B CUCTEMy ¥ IIOJYYMM OlIePaTOPHY CHCTEeMy

pX - 2 =—X+Y+2, (pt1)X - Y -7 =2,
pY - 2 = X-Y+Z7,} uwm -X + (p+1)Y - Z = 2,
pZ + 1 = X+Y-2 X =Y + (p+1)Z =-1.

Pemas, TOJy4uM aJreCpamdecKyl CUCTeMy, Hailnem:

- 2p+1 . 4-p
T Rap2 T pRip2

Pazjarada noJy4yeHHHe RpOCH HA 2JIEMEHTApPHHE M NOJNL3YACH
Tadmuelt, Hatmem:

X=Y= zn—if + p_-1+2.=' et + et = 2(t) = y(t);

Z= p_1—f - p—z-z.'—“. e’ - 2672t = z(t),

t 2t

OrBeT: z(t) =y(t)=e"+e *";

z(t) = et - 2e72t,

3anava 2.11. CrnioMombio popMyJH Jioametid HaltTH peleHud
ypaBHeHMt, yIOBJETRBOPAKIME HAYAJBHHM YCJIOBIAM
y(0)=0, y’(0)=0.

1651

—= s

# o4yt =
Y ¥ 4 + e

PemeHue . PaccMOTpIM BCIIOMOTaTeJbHYH 3amavy:

-z =1, 2(0)=x'(0)=0.
Pemada ee, MOJMy4MM:

11 11 T 1 .
Epl=—-—= = = + — —
p 27 7% ’

16 p 4p p-4



x(t)=~—%—~ zt+qge ,
'ty =-+- Te

PemeHve MCXOIHO! 3amayuyl MOXHO 3aIMICaTh B BUAS MHTeI'pafa

t

y(t) = fI(t) .z’ (t-t)dT, rhe £(T) - HpaBag 4acTkb.
0
; 8

16e°" 1 . 1 _4(t-T)
t) = ==+ -8 dt.

yi) 4447 [ 4 4 ]

0

BHU#CJIIM 9TOT MHTETrpPaJ ¥ NOJyY¥M, YTO

4%

y(t)= (4+e4t)[1n(4+e4t) - 1n5] _eft g,

4%

OrBer: y(t)= (4+e4t)[ln(4+e4t) - lns] -e v+ 1.

Banaya 2.12. PelliTh MHTET'pAJbHOE ypaBHeHWe BoJbTepa

z
@(r)=cosz + [(z ~t)@(t)dt.
0

Pemenve. IlepeftieM K U30CpakKeHUsAM M, UCIOJb3YA

T
If., ('C)IZ('IJ—’C)G.T .=.F-1 (p)Fz(p) 1]
0
HOJIy 9¥M
1
0 = 4+ — oD .
(p) __B__p " p2 (p)
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p3

CnenoBatedbHO, @(p) =
(p%+1) (p°-1)

P 1 1

1
I -0 2 [
2 p+1 4 p-1 4 D+t

1.t

Hattmem opurmHas: @(t) = 12 cost + g € t. % (cost +cht).

1 -
+ 7 e
3amMeHVM t Ha X ¥ IOJYyY¥M OKOHYATEJEBHHE OTBeT.
OTBET: Q(X) = 12 COST + % chz.

3agaya 2.13. Pemurr 3agavuy Komu, ecim f (1) 3amana

rpaduryecKy.

"+ x=1(t), x(0)=0, z*(0)=0.
()7
(B
0 1': &

Pemerue . IlepeftfieM K ONOPATOPHOMY YpARHEHMW:

2(t)S X(p), z'(t) ZpX(p), 2*(t) = p°X(p)

06pas f(t) ompelesuM 1o gopMmyJie U3 3agauy 2.3:

: Pl % Py
osrm - p )

[loncTaBifAeM BCE B YpPaBHEHWS :

gD
y CJIe HOBATSJIBHO,

p2X+X=l“-§:E PR (p"3+1)x~—»1T
1-e P _|! p -p 1 -p(1
X= = |- - ——|-eP)= [L- B) -eP[L-_B]
p(p~+1) p+1} [p p+1] [p p+1]
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JJig OTHCKaHUsS OpUTMHAaJa HCIOJb3yeM TasJuMuy U TeopeMmy
BaNa3HBAHUA

: R 1, 1T,
£ (t-1)n(t-1) =" e P'F(p), rTme M(t-1)= {
0, t<T.
i i P oost
onyumM: - = 1; —— = cost ;
p pe+t”

P4 . ~p .
e -=mn(t-1); e = COS(t—-1 t-1)-
| . n 1.3%;1‘ (3-1)m(T-1)

CaepoBaTesbHO: Z(t) = ((1-cos8t) - (1-cos(t-1))n(t-1), t>0.

OreeT: x(t)=((1-cost) ~ (1-cos(t-1))n(t-1), t>0.




11.

13.

158.

7.

19.

21.

3.

25.

_7.

SATTAHUA

<.1. HaflTu u30oCpakeHne QyHKIIAM.

. T(t)= teOlgini1t.
. T(t)= t-e3Tsinat.

L L) t.e *lginet.
. f(t)= t.e *Tsin13t.

. T(t)= t.e 4tginTt.

£(t)= t-e3tsin2t .

£(t)= t-e' tcosat.

£(t)= t-e StogTt-
£(t)= t-e” tgin3t.
£(t)= t.e”1leogot.
£(t)= t-e %c0s7t.
£(t)= t-e 1% 1not.

T(t)= t-eStsin1ot.

t(t)= t-eBlcostot.

10.

12.

14.

16.

18.

20.

2.

24.

26.

28.

. I(t)=

. T(t)= t-e *teos15t.

t-e‘Stcos 8t.

. ()= t-e_5t00312t.

. T(t)= t.e 1 Tteost0t.

£(t)= t-e?’sinst-

£(t)= t.e tginzt.
£(t)= t.e2tsinst.
f(t)= t'e'4tcos4t.
£(t)= t-e tcostit.
£(t)= t.e 2tcost0t.
£(t)= t-etsinst.

£(t)= t.e3tcos10t.

T(t)= t.eBtsiniot.

t(t)= t.eStsinst.
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sinBt
1. J
0
+0
e-3tginzt
3. I dt .
T
0
+®
e'ZtsinSt
5. J at -
t
0
me"“sinst
7. I dt-
t
0
+
e“Stsinst
9. j at -
t
0
+0
cosbt - cos3t
1. J
t
4]
cos2t - cosbt
13. J
t
0

46

29. I(t)= t.e

-8t

cogTt.

31. £(t)= t.e?’sinot.

2.2. Buymc/uThL MHTErpal.

+ (0

dat -

at-

30. f(t)= t-e*’sin3t.

10.

12.

14.

+00
e~2lginat
I dt -
t
0

+00
e'3t81n4t
t

dt-

+0

I e 2lginTt
t

at-

e'4tsin5t
t

eStginat
¢

at-

083t

e
Q
O
[#2]
-3
o~
i

cosTt

e
Q
O
3]
W
purs
|

dat-

dt.



15.

17.

19.

1.

23.

5.

RT.

29.

31.

cosTt

N
o
O
(¢7]
F-N
—
I

cosTt

S
Q
O
4]
(9)]
o4
i

cosiit

ey
o
O
42]
-3
o~
t

co88t

S
Q
O
w
O
o~
l

+*®

I 8in3t.sinbt

t
0

*®

J sindt.sinTt

t
0

@

J' sin7t+sint10t
t
0

0

I 81n%St .sin6t
t
0

+00

J 8inTt «s1n3t
t
0

at-

at-

dt-.

dt.

at-

at-

16.

18.

20.

2%,

24,

26.

28.

30.

cosst
dt .

—
[
(o]
€3]
o
o~
|

cos9t
at-

ﬁ-—-.,
Q
O
197}
(6)
o~
]

dat-

I cosTt - cos9t

dt-

@

f cos10t - cosTt
t

0

+m

sin4t.sinst
I dt-
0

t

+

sinét .sinbt
J dt-
0

t

+{0

s1n8t »s1not
f dt.
0

t

+0

sini0t -sini7t
f dt.
0

t
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2.3. Ilo nanHoMy rpafmKky f(t) Ha#tTH MsoOpaxenue F(p).
TI(t)

TI(t)
2J
1.
.
1 {' 3 4
[T(1)
2.
14 —\
't
1 1t 2 3 4
Y
T (t)
2.

-1
Ff(t)
2.
—_\/_—:.t
1" 20 3 4

~14

%I(t)

24

14

2‘

4,

10.

2.

—1

1(t)
2 c——
vt
1 20 3 4
_1.4
11(t)
2
1-~—-\\\\L
1 2 3 1




1.

13.

15.

17.

19.

21.

FT(t)
2-
1«——-\\\ ——
»t
1 N’ 4
-1
TI(t)
2
st
uI(t)
2]
1 ——\
e
T o 5 41
-1 —_
()
2]
14 \\\\
-1
11 2\3 4
~14
rf(t)
24
) /\
f T T —t
1 2 4
—1-—0 \-——
rf(t)
2.
N S
AEPUSUSLE
-1 I

12.

14.

6.

18.

20.

2.

2-
yaN .
1[ 2] 3| 4r'”
._1.1
T£(t)
2
1.

(1)
A
1.
s 1
1N\2 3 4
-1-



23, 1) 24,
2.

14
N

25. 11%) 26.

o TI(%) 28. T2(t)

2o TI(V) 0. T1(t)
2 s
1 [§ S
28 3'%% r AU
-1 -1 e
ar,  Jr(®
2
r 1 | | -l
N
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1.

18.

17.

19.

21.

23.

25.

RT.

29.

31.

. F(p)=

2.4. Hatry opuruwHas 10 3aLaHHOMY HB00paxeHul.

F(p)= 6p+5

(p-2)(p2+4p+5)
3p+8

F(p)=

F(p)= p+s .
P p(p3+2p+3)

i) o
p~-8 a
(p2+1)(p2+9)'

_ 3p
F(p)= .
P (pP+1) (pP+4)

F(p)= —52 :
P (p%+1) (p°+2)

2
(p°+1) (PP42)

10

F(p)=

B (p+1)(p2+4p+8)‘

F(p)= ‘
: (p+2) (p°-2p+2)

F(p)= —HE—.
P p(p2+4p+8)

5

F(p)

11p-23

T (1) (pP-2pr2)

F(p)=

2

 (p-1)(pR-p-12)

)= . ,
(p+1) (p™+2p+2)

F(p)= T-2D

(p-1) (p°-6p+10)

2.

10.

12.

14.

16.

18.

20.

22 .

24.

26.

28.

30.

Fp)= (p+1)(£2+2p+2).
2

F(p)= pfg+f)§;2+1)-

e <p+1><§g+4p+5>'

F(p)= ~5§§§;-

F(p)= p(p§+4p+5>'

F(p)= 2p+10

B (p+1)(p2+4p+5).

2(3p+2)

F(p)=

4
F(p)= —g— -
p(p~-4)

F(p)= —o——

p(p“-1)'
10

B (p+1)(p“+4p+5).

F(p)=

13

F(p)=

p+3 )
p(p2+2p+3)
-8p+17

F(p)=

F(p)=

F(p)= p+5 )
p(p2—2p+5)

p+1

T (p-2) (pP-4p+5)

F(p)=

B (p—1)(p2+4p+5)'

T (p-2) (P+2p+5)

 (p-4)(po-4pt5)
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2.5.

Hattu

pemeHye

e peHIMANLHOTO

ypaBHeHud,

YIORJETBOPAWIEE HavyadbHHM ycJorumaM y(0)=0, y'(0)=0.

1. y"
3. y"
5. y*
T. . y”
9. y”
1. gy
13.  y”
15. y”
17. y*
19, y”
2. y”
23. y”
25. y*
2AT. y”
29. y~
3. y»

62

+

+

+

-+

y =t
9y = RTt.
25y = 125t.
2y'= 2.
4y'= 4,
y = 2t.
y = 2TT.
25y = 1251,
4y = 16t.
16y = 128%.
y = 2t.
9y = 541.
25y = 250%.
y = 2sint.
9y = 68in3t.
25y = 10s1in5t.

10.

12.

14.

18.

20.

AR .

24.

6.

28.

30.

”
”
»
”
"
”
g
”
”
”
g
”
”
o
»

+

+

+

-+

+

4y
16y

36y

il

3y'=

Sy'=

4y
16y
¥
%Y
25y
4y
16y
36y
4y
16y

i

H

i

8t.

64t.

2161,

32t.
64t.
41%.
54%.
250¢t.
16t.
128%.
432%.
4sin2t.

8sindt.
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©.6. Haltty pemerue IuddepeHIMANbHOTO VPaBHEHUA :

y"+ y =2e7F, y(@)=0, y’(0)=—1.
y* - y=t, y(0)=0, y’(0)=1.
y"+ y =21, y(0)=0, y’'(0)=t.
y" - y=3t, y(0)=0, y’(0)=—1.
y"+ 2y'= 6et, ¥(0)=0, y’(0)=6.
y'+ y'- 2y =1-2t, y(0)=0, y’(0)=1.
y" + 9y = 6s1n3t, y(@)=0, y’(0)=3.
y" + 2y'= 3et, y(0)=0, y’(0)=3.
y" -y = 63T, y(0)=0, y’(0)=2.
y" + 2y'=3e7"Y, y(0)=0, y’(0)=-3.
g y=t, y(0)=0, y(0)=t.
yr Ay 4y = e, y0)=0, y'(0)=1.
y" + 3y'+ 2y = b, y(0)=0, y’(0)=t.
y" + 3y'= 4et, y(0)=0, y’(0)=4.
y" - 2y'- 3y = 3, y(0)=0, y’(0)=3.
y"+ 4y = 4%, y(@)=0, y’(0)=1.
y"+ 9y = 9t, y(0)=0, y’(0)=9.
y" + 5y'= 25t, y(0)=0, y’'Q)=-1.
y" + 4y = 8sin2t, y(0)=3 y*(0)=0.
y" - y'-6y =2, y()=0, y’(Q)=t.
y" + 4y = 4t, y(0)=0, y’(0)=1.

y"+ 4yt 4y = te 2t y(0)=0, y’(0)=2.

y" - 3y'+ 2y = 12, y(0)=0, y’'(0)=6.
y" + 4y = 12co82t, y(0)=0, y'(0)=2.
y" + 2y'+ y = 2e7°, y(@=0, y’'(Q)=1.
y" + 3y'-10y= 2, y(0)=q, y’(0)=-1.



27. y*+ y'- 2y = e“t,

28. y" - Ry’ = ~Bet,
29. y" + y' = 2cost,
30. y" - y = 4sint,
31. y" - 3y'+ 2y = Ze"t,

¥ (0)=0,
y(Q)=2,
y(0)=0,
y(0)=0,
y(Q)=0,

y* (0)=1.
y* (0)=2.
y'(0)=1.
y' (0)=-2.
y’ (0)=-1.

- 2.7. Hattt pemenvie ImugPepeHIMaNbHOTO YpaBHeHWH,
YIOBJETBOPSAKNESE HAYANLHEM YCJOBUAM.

1. y» yr=—12t° + 18t + 6,
2 11 [ 7 - 2

. ym- 2yr=-24t2 + 36t - 6,
3. ym- 3yr=-36t° + 27t - 1,

4. ym- 4ym= 12t° - 30t + 6,

5. y"- Syr=—15t% - 241 + 6,

6. y"+ Yy"= t° + 2t + 2,
T. ym 2yr= 2% + 2t - 4,
8. ym 3yr= 6t° + 4t 18,
9. Y™ dyr= 4t° + 2% + 4,

10. y™+ Sy= 6017 +100t%

1 1 . ym_ yil= et’
54

y(D)ZO’

y(0)=0,

y(0)=0,

y(0)=0,

y(0)=0,

y(0)=0,

y(O):O,

y(Q)=0,

y(0)=0,

y()=0,

y(0)=0a

y'(0)=0,

y'(Q)=0,

y' (0)=0,

y' (0)=0,

y'(o)zoy

y' (@)=0,

y' (0)=0,

y' (Q)=0,

y' (0)=0,

y'(0)=0,

y'(O)=1y

y”(G)xO.

y”(0)=0'

yu(0)=0.

y” (0)=0.

y” (0)=0.

yn(D)mz_

y" (0)=-2.

y” (0)=-6.

y”(0)=1-

yn(O);O‘

y”(0)=2.



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

4.

25.

26.

2T.

28.

2t

Y- 2Yr= 4e~7,
Y- 3y»= 9€3ta
yr- dyr=16ett,
yn- 5y»=256°"F,
Y- y'=2et,

Y- 4y'= BeZt)
Y- 9y'=18€32
yr-16y'=32e*",
ym-26y*=50e5%,

g yr=(4t+6)et

Y- 4y'=(16t+12)e?t,
Y- 2y"+ y"=29ta

Y- ayreay=4est,
ym yr-2y’=(6t+8)et,

’ . s AR
yu_ y —zy —(12t+10)e 3

Y+ 2y"—3y‘=(8t+10)et1

ym 2y7-8y’ = (241416)e?Y, y(0)=0,

y(0)=03

y(0)=03

y(O)zos

y(0)=0!

y(0)=09

y(O)zO,

y(0)=0,

y(0)=0,

y(0)=09

y(0)=09

U(O)=O’

y(0)=0s
y(0)=0’

y(O):O,

y(0)=0v

y(O)=Oa

y'(0)=t,

y'@)=1,

y'(0)=t,

y' (=1,

y'(Q)=t,

y'(0)=1s

y' (Q)=1,

y'(Q)=t,

y' (=1,

y'(0)=0,

y'(0)=03

y' (0)=0,
y' (@)=0,

y'(0)=0,

y'(0)=0,
y' (0)=0,

y'(0)=oa

yu(0)=4,

yn(0)=6,

y"(O):B.

yn(0)=10.

yu(D):Z.

yn(0)24‘

yn(0)=6.

Y (0)=8.

yﬂ(O):TO.
yH(O)zz.

yn(0)=2,

yn(0)=2,

yu(0)=2'

y"(0)=2'
y"(0)=2-
y"(O)ﬂz-

yn(0)=2,

55



29, ym+ yn= e~t7

30. ym 2yr=de?l,

3.y BYr=T2tR+601+6,

y(0)=0,

y(0)=0,

y(0)=0,

y'(0)=1,
y'(Q)=1,

y'(0)=0,

2.8. PemuTh cHCTeMy IMQPepeHUMAJBHHX YPaBHOHMN.

2. |

T'= 2 + 3Y + 2,
y'= y+ 1,

T'=T + 4y,

y'=2r - y + 9,

T'=2T + O8Y;
{ =2 -2y + 2,
x'WSx + Y,
,,{ Y
y'==br - 3y + 2,
IT'=—2T + 6y + 1,
{ ‘=27 + 2Y,

=T+ 2
” Y,
y'=2xr + Y + 1,

I'=-T - 3Y + 1,
13.
y'=-1,5z + Y,

z'=3r + 2y,
15.
y'=2,52r -y + 2,

56

r(0)=-1,

y(0)=2.

z(0)=1,
(0)=0.

z(0)=1,
y(0)=1.
z(0)=2,
y(0)=0.
r(Q)=0,
y(0)=1.
z(0)=0,
y(0)=5.
z(0)=1,
y(0)=0

z(0)=0,
y(0)=t,

10.

12.

14,

16.

¥
3
3
{
{
L,
L

'=—x + 3y + 1,

y'=+ Y,

y!

z
z
y'
z
y'
Z'=

y'

'= T+ Ry + 1,

”4I -

y"(Q)=-2.
yu(0)=w4'

y” (0)=0.

z(0)=t,
y(0)=2.

(O)=Oa
y(Q)=1.

'=-2Z + Sy + 1, x(0)=0,

T+ 2y + 1, y(0)=R.

2r + 3Y,

I'=2x + 3y + 1,

=42 - 2Y,
2.2: - Zy,
=—4Z

'=-32 - 4y + 1, 2(0)=0,

y(0)=2.
z(0)=0,
y(0)=1.

z(Q)=-1,

+ 4,y(0)=0.

r'=3zr + 5y - 6, x(0)=0,

'=3r + Y, y(0)=1.
Y, z(0)=-1
=22 + 3, y(Q)=0.



17

23.

oo
185

)
=J
-

29.

3t.

3.

3

T'=2r + 8y + 1,
Y'=3z + 4y,
r'=x Y
y'=4x y+ 1,
T'= 3Y + 2,
Yy'=x + 2y,
I'= Y,
Yy'=2r + 3y + 1,
r'=4z + 3,
Y'=x + 2y,
T'= T + 3Y + 1,
y'=x Y
I'= 3Y,
y'=3r + 1,
T'=-22 + Y,
y'=3r + 3,

x{0)=0,
y(0)=1.
7(0)=1,
y(0)=0.
2(0)=0,
y(0)=1.

r{(0)=2,
¥(0)=0.
x(0)=0,
y(0)=1.
z(0)=0,
y(0)=1.

2(0)=2,
y(0)=0.
r(0)=0,
y(Q)=1.

5 { T'=2T + 2y + 2, x(0)=0,
y'= 4y, yo)=t,
z'= T - 2y + 1, 2(0)=0

20 { y (0)=0,
y'=-3z, y(Q0)=1,

{ r'= T + 4y + 1, 1(0)=0,

R .
y'=exr + 3y, y(0)=1.
I'=-22 + Y, r(0)=

" { y z(Q)=1,
y'=3z + 1, y(0)=0.

i { ZT'= y + 3, 2(0)=1,

26
y'=x + 2, y(0)=0.

- { r'==r + 3y + 1, x(0)=0,
y'=r + y, y(O)=1.

30. { T'= 1 + 3y + 4, x(0)=2,
y'=z -y y(0)=0.

2.9. Pemurh cucremy, ecim x(0)=0, y(0)=0.

{

r'=11x - 20y + 10e
y'=12z - 20y + %e".

T'=-212 - 12y + 10e",

t

g

T

%

y'= 24z + 13y - 12¢"

T'=-232

2. {

y'=-202

s { T'=-172 - 20y - e
“ly= iz

21

+ 12y + 13e”7,

A

+ 8y + 14e®°

+ 14y.

2t
)



{x':—bx - by + E:’t7

5.

y'=1t2z + 11y - 26",
T'=-Tr - vy - 2e” %,

7
i “-’-
y'=tzx + 10y + e
{ z'=— 82 + 12y - 3e5,

ER
y'=-202 + L3y - Zet.
{ rr=261 - 30y + 7e°,

1 i
y'=20z - 23y + e~
I'= T+ 6y + Bejt,

13 3

{ y'=-12r 16y - 79”?
“ 3t
r'=14xr 12y + €77,

158.
y'=20r 17y -

{ r'=-172+20Y,

?7. '_3t
yr=-laxr+idy + €7
r'=-7Tr - 6y + 4e3t,

19. 31»
y'=12x +10y - Se” "
T'= 197 +12Yy - ve =T,

21 it
yr=—k0r -12y +10e ™"
r'=-11r -14y + 3@52,

23. >
y'= or + by - 2",
2 =-yr 24y -11e*F,

25, 4t
y'=tar 420y + Ye

18.

]

—
=14 + 20y - 4e <,

21,

~lzz + 1Ty - 3¢

27T
>

A

0

P
|

12y + 4e

i
rﬁ';
ES]

1

Ty + 3e

=17 - 1

Do

y - 3e°7,

=24z - 17y - 56t

il
e N
&
&
+
—
(4
o«
!
LN
e
Mo

It
AN
b
3]

+ by + fe 7,

=127 + 3y + 8e~



31.

-3
L]

11.

r'=14xr - 6y - 4e’ ", -

y'=12z - 3y - se*t. '

r'=Tr - 2y - Ae4t, 30

y'=—-4x + 8y + (S ]
{ =3z + y + 44

y'= 8 - Yy ro2e*t

" 2.10. Pemurs

r x':_ _ y_
i y'= - -
 2'= =2~ Y,
(2'= 22+ Y,
{y'= o
L 2'= =37+ Y-
([ 2'= 41— BY-
1 y'= -z By
| 2'= I- 2Y+
((1'= 2x- Y+
R
| 2'= - Y+
((x'= Rz~
1 y'= 2+ Y-
| 2'= —T+
Z'= dx~ 4y+
y'= 2zt Yyt
Z'= 27+

41

CUCTeMYy ypaBHeHMH.

z, x{Q)=-1,
z, Yy(0)=0, 2.
7 (0)=1.
1‘(0)=O,
7, Y(Q=1, 4,
Z, z(0)=0.
7, x(0)=0,
z, Yy(0)=0, 6
Rz, &(0)=2

Z) I(O)xa,

Zy U(O):O, 8.
Rz, z{0)=Z

z, x{0)=2,

z, y)=1, 10.
2z, z(0)=0
4z, 2(0)=t,
2z, y(O)=1, 12.
3z, z0)=0

{ '= Sx -~ Y,

y'=— T + 0y - 285?

r'= Tz - 4y -10e°%,

{ Y'=— 2T + By + ZESF
T'= y+ z, x(0)=0,
y'= 3x + 7, y(0)=5,

L Z'= 3+ Y, z(0)=5b.

((r'= -2z~ 2Yy- 4z, x(0)=1,
y'= —2x+ y- 2z, y(0)=0,

| 2'= bx+ Ry+ Tz, z(0)=0.

[(x'= 22— Y, z(0)=x,
y'= -+ 2y, y(0)=0,

| 2'= 2~ Y+ 2z, 2(0)=1.

((2'= 4r- Y- 1z, 2(0)=2,
Y'= 4y- 7, y(0)=R,

L 2'= - y+ 4z, 2(0)=0.

r'= Ar+ Y, z(0)=1,

y'= 2+ 4y, y(Q)=-1,

z'= -+ y+ 4z,  z(0)=0.
r'= 2x- 2y+ 2z, x(0)=3,

y'= 3Y, y(0)=1,
Z'= 2y+ 2z, z(0)=-1.



15.

17.

21.

23.

T+
22+ by+

br- Y-

= T+

2T+ by+

2T Y,

- Y+

T+ RYy-
Ty~

Mo+ y-
4y~

132+2Y-

6z,
27,

Vap

32

62,
22,

47,

x(0)=0,
y(0)=G,

Z(0)=-1,

x(0)=0,
y(0)=0,
7(0)=2.

T(0)=2,

y(0)=0,

Z(0)=-1.

2(0)=1,
y(Q)=1,
Z(0)=1.

z(0)=0,
y(0)=0,
z(0)=3.

JC(O)EO,
y(Q)=0,
7(0)=4,

$(0)=1,
y(G):Oa
z{(0)=0.

z(0)=0,
y(0)=0,
z(0)=2.

14.

16.

18.

<0.

22 .

24 .

26.

I+

24—
Ty-
LY+

.Z'(O):O,
y(0)=0,
z{(Q)=1.

.I’(U )ZO,

yQ)=0,
7(0)=2.

:I:(U)'—"“,
y(0)=0,
7 (0)=3.



r'= Tz~ oy+ 6z, x(0)=1, r'= T+ 2y+ 2z, 2(0)=t,
29, § y'= Rx+ 3y+ 23, yO)=1, 30.  y'= -b6x+ 3y+ 22, y(0)=-2,
2'= 2x+ 2y+ 3z, z(0)=0. z'= 6x+ Y+ 3z, £(0)=t1,

x'=15z2+ 2Yy- 2z, x(0)=-1,
31. 4% y'= Ty- 4z, y(0)=G,
z'= - 2y+ 5z, &£(0)=0.

2.11. C noMoume QopMyJH lioamend HalTW peleHWs ypaBHEHUH,
YIOBJETBODAKINEG HavalbHEM ycaceusaM y(0)=0, y’(0)=0.

1 . 1 . ; 4
1. yu — y’:: | . 2. yu — yn: . 5. yu - 2ut= ; .
1+ eE 2 + eE o+ et
4, y* - 2Y'= 4 5t 5. y” ~3y':—-§—~gt- 6. y* - By':——g—-gt-
2+ e 1 + € 3+ e
- 16 16 1
(oy" - 4y'= < B. oyt HAyr= - G. Yyt Y= :
Y 1 4 gdl : 4 + it VoryE T
1 . 4 ) - 4
10. gy + y’'s= 1. Yt ARy =— 12,y o+ 2yr= .
SR e TRy e e
- - 9 9 16
13. y* + 3Y’= = 140 y* +3y'= < 15y + Ay= .
Y d 1 4+ g5t Y Y 3 4 gob 1+ g4l
) 1 i
) 16 e e
to. y" + 4y’= ATyt Yyt= - 180 y" + y'= ‘
¥ Y 4 + e4t Y ¥ 1t + e Y : 2+ et
2t 21 3t
) . 4e” . 4e ‘ Se
19, y” + 2Y'=—"",+ 20. Y"” + 2 a2 1. y* + 3y'’'= _—
Y <Y 1+ e“t ¥ 4 2+ e t Y | 4+ St
3t 41 47
Fa Y] =y ge 168 168
2. Y + Jyt=—"", 23. y" + 4y'= pp &4 Yyt o+ Ay'=
y Y 3+ 841 y {4 e4t 4+ 9413
21 2t 41
. = g e ; 4e
25. y* - y'= - BB,y - y'= - BT, Yy -~ 2Y’= .
Ve SoVETTE ¢+ eot



41 561 2,601
5 4e Se ” Se
8. y* - BY'=——m R29. y" - 3y'=—="—7,. 30. y* - 3y’'= =
Y Y 2 + et Y Y 1+ St Y Y 3+ e°
- .81
16oe
3t. y” - 4y’= .
Y 1+ g4t
2.12. PenuTh UHTeTpaJbHOE YypaBHeHUe BOJBTaDA.
z A
1. @@)=sinzz+d [(r -t)p(t)dt. 2. @(x)=sIn3x+9[(z -t)o(t)dt.
0 0]
z z
3. @(x)=sindz+16f(x -t)o(t)dt. 4. @@)=sindz+5[(x -t )p(t)dt.
¢ 0
x x
5. @(m)=sinbz+36f(x -t)e(t)dl. 6. @@)=sinTz+49f(x -1)@(t)dt.
U 0
x x
T. @(x)=cos2z+4[(r -t)o(t)dt. 8. @(ri=cos3z+9f(z -1)p(t)dt.
0 0
z x
9. @(z)=cosdz+16f(x -T)@(l)dt. 10. @(z)=cosbx+25[(x ~t)p(t)dt.
o 0
z x
1. @(z)=cosbr+36f(x -1)p(t)dt. 12. @(z)=cosTz+49f (z -1 )@(t)dt.
0 0
z T
2 2
13. @(z)=2+4f(z ~t)2@(t3dt. 4. @(x)=r+ %Zj(x -1)~@(t)dt.
0 G

62
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15.

17.

19.

a3.

T

31.

A
Qr)=2+32 [ (x m(t)dt
0
z [
Q@)=2+108f(z -t)“@(t)dt.
0

z
Q(r)=x+2fsin2(z -t )@(t)dt.
0

x

. p(r)=r+4fsind (x -t)@(t)dt,

0

T
Q(z)=r+6f8in6(x -1 )@(t)dt
0
xr-
. o(z)=cosaz+2 e~ T Mg (1)ar.
0
s

w(x)=cos4x»4fe4($“t)@(t)dﬁ.

0

z
. @(x)=cos6x%6fe6<z“t)@(r)dt.

U

L
o= + L [-1)%p(t)dt.
0

R2.

28.

30.

- QLT ) =0+

. Q=2+

VA

—=[(z ~1)* o(t)dt-
0

125

78 o
J(z -t)%o(t)at
0

X

. @(@)=2+ 3fsin3(x ~t)(t)dt.

0

z
@(x)=z+ 5[sinS(z -t)p(t)dt.
0

T
@(x)=2+ T7[sinT(z ~t)@(t)dt
0
T
. Q(T)=cos3r+ SIeS(I;t)@(t)dt.
o
xr—
©(z)=cosbzr 5[e® T Vgr)dt.
0

©(T)=CcosT o+ 7]e7(x Dotyat.
0

63



2
2.13. Pemwrs 3agavy Howwt 2 + o”r=10(T), r(0)=0, x’(0)=0,
ecJy r(t) RafaHa I'paduuscKu.

1. [EA2
P
w=1
1“-—-—
I =yt
1 1 2 3 4
3. (1)
2.
w=3
1 i
»t
1 1 2 3 4
5. T2(1)
pAa
=5
14—
s 1,
1 1" 2" 3 4
7. [T(t)
2-! A———
w=1
p -
>
| 1" 2 3 4

64

20 "I(t)
2-
w=2
1
T 1l r"'st 41 2’
. P
4. 1)
2
W=4
1
™ L 3 4 4’
R -
6. T£(t)
-
w=6
1- —
T 1r‘ 3r' 4r*‘t
. I pe—"
8 12(t)
N S
W=2
{4
T 1l r 31 4r*‘t
_1.1




9- ht(t)
2
w=3 .
14 _—
at
1 1 2 3 4
11. TT(t)
24 —
w=5
1.
| 4 P | i l;t
1 1 2 3 4
13, T2(%)
2.4
w=1
14 —_—
vt
1 1 2 3 4
15. (1)
2~
w=3
14 —
» 1
1 1" 2 3 4

10. T2(t)
2 —_
w=4
Aarriai
~1
12. T£®)
24
w=6
1—4 ——
| e | 1 l‘lt
: 3" 4
-1
% B
14, 1)
2/ —
w=2
14 PR
't
1 2 3" 4
—1-
16. 1(t)
2_
w=4
14 —
't
1 1 2 3 4
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17! ‘Fr(t)
24
w=5
s 1
1 1" 20 3 4
-14
19. 1(1)
2.
w=1
1-
» %
1\'/[ 3 4
21. 1(t)
2—(
w=3
1d
—rt
. 1" 2" 3" 4
- T11(t)
2.
w=5
' /_—\
1
1 11 21 3I 47'"
- T1(t)
2-
w=1
>t
‘H 1! 2[ 41'—

/8. 12(%)
=6
»t
1l 2I 3l 41
-1
20. Fr(t)
w=2
/\ .
1 2 3 4
22. 1(t)
w=A4
+1
1 2 3 4
24- “I(t)
w6
1,
17 a\a3'
~1]
26. [1(t)
w=2




(1) og. 11(t)
2- 2
1 w=4
» +1
" 1\2' 4 ' ZW
...14 ..1-
11(t) 30 T1(t)
2 2
w=2
1 1
>t >t
| 1! 2!'7 31 4! ! 2] 31 4'l
14 -1
(1)
Zd
1-
gt 1,
TN 20 3 4
~1
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2.14. PeuuTh cUCTEMY ypabBHeHUH.

r'=— 21z + 2y,

y'=-149r + 13y,

r'= 10 - 2y,
y'=113x - 20y,
r'=- Tx + 2y,
y'=-53r + 11y,
r'=-142 + By,
y'=-50z + 16y,
r'=-%9r - by,
y'=b2r + 23y,
r'=2br - 18y,
y'=39% - 23y,
r'=6xr - 4y,
y'=2x + 10y,
r'=b6r - 4y,
y'=2x + 2y,
r'= 6x + 9y,
y'=—2r + 4y,

I(O):e,

y(0)=1T.

£(0)=0,
y(0)=-1,

z(0)=2,

y(0)=9.

z(0)=0,
y(0)=5.

x(0)=0,
y(0)=-2.

z(0)=0,
y(0)=-3.

z(0)=2,

y(0)=0,

x(Q)=1,
y(0)=1,

2(0)=-3,
¥(0)=0.

2

4.

te. |

{ r'=-237 + 16y,
' y'=—-162 + 9y,
{ r'==21x + 11y,
y'=-17r + 13y,
{ r'=-13x + 9y,
y'=-25x + 17Ty,
{ z'=102 + 4y,
y'=- 1 + 6y,
{ z'=17Tr + Y,
y'=—-x + 15y,
{ z'=182 - 8y,
‘ y'= br + 8y,
{ r'=4r - 2y,
y'=bx + 2y,
{ r'=-102 - 5y,
“ly= 4z - ey,
r'= 8z + 4y,
y'=-2z + 4y,

$(0)=O,
yQ)=1

2(0)=0,
y(0)=1.

2(0)=0,
y{0)=1.

z(0)=0,
y(Q)=1,

z(Q)=0,
¥(0)

fi
—
.

T(0)=1,
y(0)=0.

z(0)=3,

y(0)=0.

y (0)=0.

1(0)=-1,
y(0)=1.



29.

T'=42 - 4Y,
y'=bxr + 8y,
2123: - By)
y'= + 8Y,
r'=-8r - b5y,
y'= - 10y,
z'=10r + 8y,
y'=-5r + 4y,
z'= 80x + 8y,
y'=-612 + 6y,
13z + 9y,
y'=—4zr + Yy,
r'= 3r + 2Y,
y'=-2z - Yy,

z(0)=-2,

y(0)=5.

r(0)=4,
y(0)=1.

r(0)=0,

y(0)=-3.

r(0)=5,

y(0)=-3.

(0)=0,
y(0)=1.

. .5

20, { 10z + by,
'=— b2 - 4y,
r'=10r - 2

- { Y,
'= br + 8y,

” { r'=—10xr - 4y,

£t
y'= 2z - 14y,
r'= 211 -

o6 { Y
y'=28%r - 13y,
r'=40r ~ 17y,

28. {
y'=17z + 6y,

{ =13z + 9y,

y'=-5r + Yy,

r(0)=0,
y(0)=4

r(0)=2,
y(0)=1,

:I:(O):O,
Y (0)=1.

z(0)=0,
y(C)=1.

z(0)=0,
y(Q)=—

2(0)=3,
y(0)=-2.
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3akarodeHne

B maHHOM y4eOHOM I10COOMU pacCMOTPEHBI HECKOJIBKO Hau00JIe€e IIPOCTHIX
TeM K3 TEOPUH (QYHKLHM KOMIUIEKCHOTO MEepeMEHHOI0 ¥ OIepaluOHHOro
UCUYUCIIEHNs, KOTOPbIE BXOJAT B MPOrpamMMy [UIS CTYAEHTOB TEeXHHUYECKHX
ceyHaIbHOCTEH.

JI1d nanpHEHIIero U3ydeHUs JaHHOIO Marepuala MOXKHO pPEKOMEH/0BATh
COOpPHUKH TUIIOBEIX Pacy€ToB [4, 5], B KOTOPBIX JaHHBIE TEMb! COmepXkar Oolnee
CJIO>KHBIE 33/1a4H, a TakoKe yueOHUKH {1, 2] u cOOpHUK 3a1a4 M yIpaxkHeHwi [3].

B 3akimodeHre OTMETHM, YTO AaHHOE MOCOOHe MOXKET OBITh ITOJIE3HO
MH)KEHEPaM, JKeJalolIiM BCIOMHHTE JaHHbIE Pa3esibl BRICIIEH MaTeMATHKH.



MpunoxeHune

No
i F(p) f(@)
| l 1
P
2 2a 5 sin at
p-+a
3 2p 5 cosat
p - +a
4 ! e_M
p+A
5 a2 3 e_kfsinat
(p+A) +a
6 p +2}L 5 e M cosat
(p+A) +a
: ] ;
P
8 22pa2 5 tsinat
(p~+a’)
2 2
9 p2 azz tcosat
(p”+a”)
| 1 .
10 33 —3(smat—atcosat)
(p"+a’)* 2a
n-1 -\t
" 1 t e
(p+L)" (n—1!
!
12 " 1 M
(p+0)""
1 tn—l
13 —

1
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