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Y,LLK 517 

Onepannonnoe MC9MCJIeHMe: MeTO,lJ,MgeCKMe YKa3aHM5I ,lJ,JI5I cTy,lJ,eHTOB 

09HOH M 09HO-3a09HOH ¢OPM o6YgeHM5I / COCT.: T. A. 3a6aBHMKoBa, 

O. E. KyJI5IXTMHa, K. IO. JIaBpoB, H. IO. MaJIOBa; fOYBIIO CII6fTYPII. 

- CII6., 2011. - 16 c. 

Pa60Ta CO,lJ,ep:IKMT 'reopern-recxnti MaTepMaJI, MeTO,lJ,MgeCKMe YKa3aHM5I 

M IIpMMepbI rro TeMe «Oneparraonnoc MC9MCJIeHMe». IIpMBe,lJ,eHbI TaK:lKe 

3a,lJ,aHM5I ,lJ,JI5I caMOCT05ITeJIbHOH pa60TbI. 

IIpe,lJ,Ha3Ha9aeTC5I ,lJ,JI5I cTy,lJ,eHTOB 09HOH M 09HO-3a09HOH ¢OPM ofiy-te

HM5I TeXHMgeCKMX M TeXHOJIOrMgeCKMX HarrpaBJIeHMH CII6fTYPII. 

Peu;eH3eHT: zroncrrr Ka¢e,lJ,pbI BbICIIIeH MaTeMaTMKM CII6f9TY, xadiezr
psr TeopMM Bep05ITHOCTeH M MaTeMaTMgeCKOH CTaTMCTMKM CII6fY, KaH,lJ,. 

¢M3.-MaT. nayx C. B. MaJIOB. 

IIO,lJ,rOTOBJIeHbI M peKOMeH,lJ,OBaHbI K rrexarn Ka¢e,lJ,pOH BbICIIIeH Ma

TeMaTMKM Camcr-Ilerepbyprcxoro rocynapcrsennoro TeXHOJIOrMgeCKoro 

ynasepcrrrera paCTMTeJIbHbIX rrOJIIIMepOB (rrpoTOKOJI N!! 7 OT 9.03.11). 
Y TBep:IK,lJ,eHbI K M3,lJ,aHMIO MeTO,lJ,IIgeCKOH KOMMCCMeH cparcynsrera rrpo

MbIIIIJIeHHOH 3HepreTMKM Camcr-Ilereptiyprcxoro rocynapcrseanoro Tex

HOJIOrIIgeCKoro yHMBepcIITeTa paCTMTeJIbHbIX rrOJIMMepOB (rrpoTOKOJI N!! 7 
OT 14.03.11). 

Pe,lJ,aKTOp M xoppexrop B. A. Bacona 
Texn, peziaxrop JI . .51. TMToBa TeMrrJIaH 2011 r., noa, 27 

Ilozm, K ne-rara 14.03.11. <I>opMaT 60 x 84/16. Byxrara TMrr N 1. IIe9aTb 

o¢CeTHa5I. 06beM 1,0 ne-t. JI.; 1,0 y9.-II3,lJ,. JI. TMpa:IK 50 3K3. 1I3,lJ,. N!! 27. 
IJ;eHa «C». 3aKa3 

© rOYBIIO Canxr-Flerepfiyprcxajt rocy,n;apcTBeHHbIll 

TeXHOJIOnp-IeCKHH yHHBepcHTeT paCTHTeJIbHbIX IIOJIHMepOB, 2011 
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Bnezrenrre 

,II;aHHble MeTO,lJ,lIqeCKlIe YKa3aHlI5I rr03BOJI5IIOT 1I3yqllTb OrrepalI,1I0HHOe lIC

-nrcneaae - O,lJ,lIH 1I3 MeTO,lJ,OB peWeHlI5I JIlIHeHHbIX 06bIKHOBeHHbIX ,lJ,lI<p<pe

peHlI,lIaJIbHbIX ypaaaenati C rrOCT05lHHbIMlI K03<P<P1IlI,lIeHTaMlI. KaKlIX-JI1I60 

peWaIOIIJ;lIX rrpellMYIIJ;eCTB 3TOT MeTO,lJ, nepezr ,lJ,pyrllMlI He lIMeeT; B TO :IKe 

BpeM5I rrpOCTOTa C,lJ,eJIaJIa ero OCHOBHbIM lIHcTpyMeHToM npn peurenan 3a

.aa-ra Koum B lI,eJIOM pazte npaxnazmsrx nayx (xrexannxe, p a,lJ,1I0TeXHaxe, 

3JIeKTpOTeXHlIKe 1I T.,lJ,.). 

Ilocofiae CO,lJ,ep:IKlIT TeOpeTlIqeCKlIH MaTepllaJI. Ilpnncncnsr OCHOBHble 

onpenenenna 1I CBoHcTBa rrpe06pa30BaHlI5I Jlarinaca, Ta6JIlIlI,a CTaH,lJ,apT

HbIX 1I306pa:IKeHlIH, a -raroxe paCCMOTpeHbI OCHOBHble npanepsr, rr03BOJI5I

IOIIJ;lIe OCBOllTb MeTO,lJ,bI onepaunonnoro lICqllCJIeHlI5I, npioaenaexnae ,lJ,JI5I 

peWeHlI5I ,lJ,lI<p<pepeHlI,lIaJIbHbIX ypasnenaa C rrOCT05lHHbIMlI K03<P<P1IlI,lIeH

TaMlI: HaXO)K,lJ,eHlIe 1I306pa:IKeHlIH rro opar-ananaxr, OTblCKaHlIe oparnnanoa 

rro 1I306pa:IKeHlI5IM. Pa306paHbI npanepsr peWeHlI5I ,lJ,lI<p<pepeHlI,lIaJIbHbIX 

ypasnenaa oneparraonnsnr MeTO,lJ,OM. B KOHlI,e nocofina npasenensr 3a,IJ,aqll 

,lJ,JI5I caMOCT05lTeJIbHOrO peWeHlI5I. 

1. OCHOBHbIe onpeztenenna If CBO:UCTBa 

Otipedenewue. <I>YHKlI,lIeH-OpllrllHaJIOM Ha3bIBaeTC5I JII06a51 KOMrrJIeKCHa5I 

<pyHKlI,lI51 f (t) ,lJ,eHCTBlITeJIbHOH nepeuennon t, onpenenenaas na BceH -mc

JIOBOH rrp5lMOH 1I y,lJ,OBJIeTBOp5lIOIIJ;a51 YCJIOBlI5IM: 

1.	 f(t) = 0 npn t < O. 

2.	 CYIIJ;eCTByIOT rrOCT05lHHble M > 0, So E R, TaKlIe, qTO ,lJ,JI5I ncex t 
BbIIIOJIH5IeTC5I HepaBeHCTBO If(t) I < MeSo t . 

3.	 Ha JII060M KOHeqHOM OTpe3Ke [0, T] <pyHKlI,lI51 f(t) MO:IKeT lIMeTb 

JIlIWb KOHeqHOe qllCJIO TOqeK paapsrsa, npauexr TOJIbKO nepsoro porta. 

Ilpocreiuuea <pYHKlI,lIeH-OpllrllHaJIOM 51BJI5IeTC5I <PYHKlI,lI51 XeBlICaH,lJ,a: 

TJ(t) = {	 l,t > 0, 
0, t < O. 

Onpedenenue. I1306pa:IKeHlIeM <PYHKlI,1I11-0pllrllHaJIa f (t) Ha3bIBaIOT 

<pyHKlI,lIIO KOMrrJIeKCHOro nepeaenaoro p = s + ib, onpenenaexryro pasen

3
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CTBOM 
+00 

p t	 dt.f(p) = Jf(t) e-	 (1) 

o 

<I>YHKI.I;IUI f (p), OIIpe,II.eJIeHHa5I paBeHCTBOM (1), Ha3bIBaeTC5I TaK)Ke npe
06pa30BaHl1eM Jlarrnaca <PYHKI.I;1111 f (t). 

ECJII1 <PYHKI.I;I15I f (p) 5IBJI5IeTC5I 11306pa)KeHl1eM f (t), TO IIlunYT 

f(t) ~ f(p)· 

(1-hlTaeTC5I: «<I>YHKI.I;I15I f (t) 5IBJI5IeTC5I OpHfHHaJIOM <PYHKI.I;HH f (p»> HJIH 

«<pYHKI.I;H5I f (p) 5IBJI5IeTC5I 11306p~eHHeM <PYHKI.I;HH f (t)» ). 

CBOUCTBa rrpeofipaaonanaa Jlannaca 

1.	 CBOHCTBO JIHHeHHOCTH. ,IJ;JI5I JIl06bIX KOMIIJIeKCHblX rrOCT05IHHbIX a H f3 

a f (t) + f3g(t) +7- a f (p) + /3g(p). 

2. Teopesra rrO,II.06H5I. ,IJ;JI5I JIl060H IIOCT05IHHOH a > 0 

1
f( at) +7- - f(p/ a). 

a 

3.	 ,IJ;H<p<pepeHI.I;l1pOBaHHe oparnnana. ECJIH <PYHKI.I;M5I f(t) nenpepsra
na rrpa t > 0 H ee rrpOH3BO,II.Hble l'(t), f" (t), ... , f< n) (t) 5IBJI5IIOTC5I 

Opl1fHH3JIaMH, TO 

f'(t) +7- pf(p) - f(O)
 

f"(t) +7- p2 f(p) - pf(O) - 1'(0),
 

f"'(t) +7- p3 f(p) - p2 f(O) - pf'(O) - f"(O), (2)
 

4. ,IJ;H<p<pepeHI.I;HpOBaHHe H306pa)KeHH5I 

4
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tJf(t) dt ~ f(p)/p. 
a 

CXl 

6.	 Hnrer-papoaanne H306pa)KeHH5I. ECJIH HHTerpaJI J ! (p) dp CXO,LJ;HTC5I, 

a 
TO OH CJIy)KHT H306pa)KeHHeM <pyHKU;HH !(t)/t, T. e. 

CXl 

f(t)/t ~ Jf(P) dp. 
a 

7. Teopexra 3aIIa3,LJ;bIBaHH5I. ,IT,JI5I JII06oro IIOJIO)KHTeJIbHOrO T 

8. Teopewa CMeIlI,eHH5I. ,IT,JI5I JII06oro KOMIIJIeKCHOro a 

9. Teopexia YMHO)KeHH5I
 

t
Jf(T)q(t - T) dr ~ f(p)q(p). 

a 

Ta6JH:lQa H306pa)KeHHH nexoropsrx anesrerrraptrsrx cPYHKQHH 

n!1 
tneat +71+7-  6.1. (p _ a)n+lp
 

n!
 
at . ( t) w2. t" +7- -  7. e sm w +7- C :)2 2pn+l p-a +w 

1 at () p- aeat +7 8.3. e cos wt +7- ( :)2 2 p-a p-a +w 
p2 _ (32P 9.4. cos(wt) +7 t cos((3t) +7- (p2 + (32)2p2 +w2
 

w
 2p(3
t sin((3t) +75. sin(wt) +7 10.

p2 +w2 (p2 + (32)2 
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2.	 HaXO)K,ll;eHHe H306pa)KeHHH <PYHKIJ;HH 

opHrHHaJIOB 

IIpH HaXO)K,IJ,eHHHH H306pa)KeHHH cPYHKlJ,HH OpHrHHaJIOB Hy)KHO HCnOJIb

30BaTb Ta6JIHIJ,y H306pa)KeHHH H CBOHCTBO JIHHeHHOCTH npe06pa30BaHHR 

Jlan.naca. 
IIpHMep 1. HaHTH H306pa)KeHHe cPYHKlJ,HH 7t2 + 5 cos 2t - t3 et . He

nOJIb3yeM cPOpMyJIbI 2, 4, 6 H3 Ta6JIHlJ,bI H306pa)KeHHH: 

2	 3 t 2! p 3! 14 5p 6
7· t + 5· cos 2t - t e f7- 7· - + 5· - = - + -----,---

p3	 p2+ 4 (p-1)4 p2 p2+4 (p-1)4' 

IIpHMep 2. HaHTH H306pa)KeHHe cPYHKlJ,HH sirr' t. ,I(JIR HaXO)K,LI;eHHR 

H306pa)KeHHR 3TOH cPYHKlJ,HH HCnOJIb3yeM cPOPMYJIY nOHH)KeHHR CTeneHH 

.2 11 1 1 . 
SIn t = - - - COS 2t = - . 1 - - . cos 2t f7

2 2 2 2 

1 IIp 1 1 
f7- -.---.- 

2 p 2 p2 + 4 2p 

3.	 HaXO)K,ll;eHHe opar-anana no H306pa)KeHHIO 

OpHrHHaJI BOCCTaHaBJIHBaeTCR no H306pa)KeHHIO rrpn nOMOII.I,H Ta6JIHlJ,bI H 

CBOHCTB npeoopaaoaanaa Jlannaca. 

IIpHMep. HaM,LI;eM OpHrHHaJIbI CJIe,n;yIOII.I,HX H306pa)KeHHM: 

7 7 5 2p + 3 p P 
1) p' 2) p5 ' 3) (p + 1)4 ' 4) p2 + P + 3' 5) p2 _ 5p + 6' 6) (p _ 1)2 (p2 + 1)' 

7 1
1) - = 7· - ~ 7·1 = 7. 

p P 

7	 7 4! 7 4 7 42) -	 = - . - ~ - . t = -t . 
p5 4! p5 4! 24
 

5 5 3! 5 3! 5
3)	 t3 -t 
(p + 1)4 = 3! . (p + 1)4 = "6 . (p - (-1))4 ~"6 e .
 

2p+3

4) 3aMeTHM, QTO ,LI;HCKpHMHHaHT 3HaMeHaTeJIR ,ll;p06H 2 3 OTpHlJ,a

p +p+ 
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TeJIbHbIH:. Ilo3ToMY ~JI5I HaXQ)K~eHIUIOpI1THHaJIa BbI~eJI5IeM nOJIHbIH xsazt

par 3HaMeHaTeJI5I ~P06H: 

2 
2 2 1 2 1 1 1	 1 11 

p	 + p + 3 = p + 2 . -p + 3 = p + 2 . -p + - - - + 3 = p + - + -.
( )2	 2 4 4 2 4 

2p+ 3 2p+ 3 2 (p + ~ - ~) + 3 

p2 + p + 3 (p + ~)2 + 1
41 

CJIe~OBa TeJIbHO, 

5) 3aMeTHM, QTO 3HaMeHaTeJIb ~po6I1 MO)KHO Pa3JIO)KI1Tb na MHO)KHTeJIH. 

,ILJI5I HaXO)K~eHH5I OpHrHHaJIOB -raxoro BH~a Heo6xo~HMO: 

•	 pa3JIO)KI1Tb 3HaMeHaTCJIb ~po6I1 na MHO)KHTeJIH; 

•	 npeztcraerrn, ~P06b B BH~e CYMMbI npOCTeH:IIIHX ~po6eH C aeonpene

JIeHHbIMH K03cPqmIJ;HeHTaMH; 

•	 HaHTH neonpeztenemrsre K03cPcPHIJ;HeHTbI; 

• HallTH no Ta6JIHIJ,e OpHrHHaJIbI npocretinnrx ,II,po6eH:. 

Teneps HaH~eM OpHrHHaJI cPYHKIJ;HH 2 P . Pa3JIO)KHM 3HaMeHa
p	 - 5p + 6 

TeJIb ~po6I1 na MHO)KHTeJII1: 

p2 _ 5p + 6 = (p - 2)(p - 3). 

Torzia 
A\p-3 B\p-2p 
---+--

(p - 2)(p - 3) p-2 p-3 
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HaH,ll.eM K03cPcPllll,lleHTbI A II B C llCnOJIb30BaHIleM COOTHOIlleHll51 

p = A(p - 3) + B(p - 2) 

HJIll 

p = Ap - 3A + Bp - 2B 

,n;JI5I JII06oro 3HaqeHI151 p. IIpHpaBHHBaH K03cPcPI1ll,HeHTbI npn O,Il,llHaKOBbIX 

CTeneH5IX p, no.ny-raexs: 

pl 1 = A + B :::::} A = 1 - B, 
po 0 = -3A - 2B 0 = -3(1 - B) - 2B. 

CJIe,n;OBaTeJIbHO, 

o= -3 + 3B - 2B :::::} B = 3, A = 1 - 3 = -2. 

Tor,n;a 
p -2 3 -- + ~ _ 2e2t + 3e3t 

. 
(p - 2)(p - 3) p-2 p-3 

6) HaH,n;eM oparanan cPYHKI.I,I1H ( )~ 2 ) . Pa3JIO)KHM nsrpaxcc
p-2 p+1 

HHe na npocremnne ,Il,p06I1: 

A\(p-l)(p2+ 1) B\p-2 Cp + D\(p-l)2p ----- + + ------::---
(p - 2)2 (p2 + 1) p - 1 (p - 1)2 p2 + 1 

3HaqeHI15I A, B, C H D HaXO,ll.HM ll3 COOTHOIlleHH5I 

llJIH 

p = Ap3 - Ap2 + Ap - A + B p2 + B + C p3 - 2Cp2 + Cp + Dp2 - 2Dp + D. 

Ilpapannnaaexr K03cPcPHll,I1eHTbI rrpn o,n;HHaKOBbIX CTeneH5IX p 

p3 0 = A + C, 
p2 O=-A+B-2C+D, 
pl 1 = A + C - 2D, 
po O=-A+B+D. 

Ilony-raexi, qTO 

c= -A 
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H 

0=-A+B-2(-A)+D, 
1=A+(-A)-2D,

{ O=-A+B+D. 

TaKHM	 06pa30M, 

O=A+B+D,	 I
1 O=A+B-

1 = -2D, => D = -  H	 2'1
{	 2 { O=-A+B-0= -A+ B+ D.	 2' 

1
0= 2B - 1 B = +- A = 0 C = 02' , . 

CJIe,IJ,OBaTeJIbHO, 

p 1 1 1 t 1.
-te - - sin z.

2 (p - 1)2 2	 2 

4.	 Pemenne ,LI;HcPcPepeHIJ;HaJIhHhIX ypaBHeHHH 

OnepaIJ;HOHHhIM MeTO,LI;OM 

Hoacoicoenue usotipao-cewun J.I/,.H au¢¢epe'H'4Ua.l/,'b'H020 ypa8'He'HU.H. qTO

6bI HaRTH H306pa)KeHHe ,IJ,JI.H JIHHeRHOro ,IJ,I1<p<pepeHIJ;mUIbHOro ypaBHeHH.H, 

Hy)KHO HaRTH C rrOMOIIJ;blO <pOpMyJIbI (2) H306pa)KeHH.H ncex rrpOH3Bo,IJ,HbIX, 

BXO,IJ,.HIIJ;HX B ypasnenae, H H306pa)KeHHe npason -qaCTH ypaBHeHH.H c rro

MOIIJ;blO Ta6JIHIJ;bI. 

IIpar-rep 1. HaRTH H306pa)KeHHe ypaBHeHH.H 

y" - 8y' + 7y = 3 cos t, y(O) = 1, y' (0) = 2, 

Haxo,IJ,HM H306pa)KeHH.H rrpOH3BO,IJ,HbIX c rrOMOIIJ;blO CBORCTBa ,IJ,H<p<pepeH

IJ;HpOBaHH.H oparnaana: 

y(t) ~ y(p), 

y'(t) ~ py(p) - y(O) = py(p) - 1, 

y"(t) ~ p2 y(p) - py(O) - y'(O) = p2 y(p) - P  2. 

Haxo,IJ,HM H306pa)KeHHe npaaon -qaCTH ypaBHeHH.H rro Ta6JIHIJ;e H306pa)Ke

HHR 
3

3 cos (t) ~ 3. 1 
p2 + 1 p2 + I' 
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Ilo,LI;cTaBJI.HeM Han,LI;eHHbIC H306pa)KeHH.H B ypannennc 

p2y(p) - P - 2 - 8(py(p) - 1) + 7y(p) = 2 
3 

• 
P	 + 1 

l.JTo6bI peIIIHTb ,LI;H<p<pepeHI.J;HaJIbHOe ypaaaenae OrrepaIJ;HOHHbIM MeTO

,LI;OM, Heo6xo,LI;HMO: 

•	 HanTH H306pa)KeHH.H rrpason H JIeBOn qaCTen ypaBHeHH.H; 

•	 Bblpa3HTb H3 rrOJIyqeHHOrO ypaBHeHH.H y(p); 

•	 rro Han,LI;eHHoMy H306pa)KeHHlO y(p) HanTH OpHrHHaJI npn novoum 
Ta6JIHIJ;bI. 

II pnxrep 2. PeIIIHTb ,LI;H<p<pepeHIJ;HaJIbHOe ypaanenae OrrepaIJ;HOHHbIM 

MeTO,II,OM 

y" - 2y' + y = 0, y(O) = 0, y' (0) = 1. 

Ilepen,LI;eM K H306pa)KeHH.HM 

p2y(p) _ py(O) - y' (0) - 2(py(p) - y(O)) + y(p) = 0, 

p2y(p) _ 1 - 2py(p) + y(p) = 0, 

p2y(p) _ 2py(p) + y(p) = 1, 

1 
y(p) = p2 - 2p + l' 

1 
Y(p) = (p - 1)2 . 

CJIe,LI;OBaTeJIbHO, 

y(t) = te t
. 

Hpnxrep 3. HanTH ofiutee peiuenae ,LI;H<p<pepeHIJ;HaJIbHOrO ypaBHeHH.H 

OrrepaIJ;HOHHbIM MeTO,LI;OM 

y" - 3y' + 2y = O. 

B xa-recrne HaqaJIbHbIX yCJIOBHn B03bMeM rrpOH3BOJIbHble KOHCTaHTbI 

y(O) = Cl, y'(O) = C2. Haxo,LI;HM H306pa)KeHHe ziaarroro ypaBHeHH.H: 

p2y(p) _ py(O) - y'(O) - 3(py(p) - y(O)) + 2y(p) = 0 

HJIH 
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http:H306pa)KeHH.H


_( ) = C2 + PCl - 3Cl 
y P p2 - 3p + 2 . 

Pa3JIO)KHM 3HaMeHaTeJIb rrOJIyqeHHOH ,II,p06H na MHO)KHTeJIH, 3aTeM pas

JIO)KHM ,LI;p06b na CyMMy rrpOCTeHIIIHX ,LI;p06eH: 

C2 + PCl - 3Cl C2 + PCl - 3Cl A\p-2 B\p-l 
-----= +--

p2 - 3p + 2 (p - 1)(p - 2) p - 1 (p - 2)' 

CIP + C2 - 3Cl = Ap - 2A + Bp - B, 

oTKy,LI;a 

A + B = Cl, 

{ - 2A - B = C2 - 3Cl. 

PeIIIa5I ,II,aHHyIO cacrexry, no.ny-iaev 

I1crrOJIb3y5I Ta6JIH~ H306pa)KeHHH, no.ny-raev o6II1,ee peIIIeHHe ,LI;HcPcPepeH

I.I;HaJIbHOrO ypaBHeHH5I: 

IIpMMep 4. PeIIIHTb ,LI;HcPcPepeHI.I;HaJIbHOe ypasnenae OrrepaI.I;HOHHbIM 

MeTO,LI;OM 

y" - 2y' - 3y = e3t 
, y(O) = 0, y' (0) = O. 

IIepexo,LI;HM K H306pa)KeHH5IM 

1
p2y(p) - py(O) - y'(O) - 2(py(p) - y(O)) - 3y(p) = 3' 

p-

HJIH 
1

p2y(p) - 2py(p) - 3y(p) = 3 
p-

TaKHM 06pa30M 
1 

Y(p) = (p + 1)(p - 3)2 . 

Pa3JIO)KHM npanyio qaCTb zraanoro Bblpa)KeHH5I na npocreaume ,LI;p06H: 

1 ABC 
---:------:-----=- = + + --
(p + 1)(p - 3) 2 (p - 3) 2 P - 3 (p + 1)' 

11 

r· 

Н
А
УЧ

Н
О

-И
Н
Ф
О
Р
М
А
Ц
И
О
Н
Н
Ы
Й

  Ц
Е
Н
ТР

  С
А
Н
КТ

-П
Е
ТЕ

Р
БУ

Р
ГС

КО
ГО

 Г
О
С
УД

А
Р
С
ТВ

Е
Н
Н
О
ГО

  Т
Е
Х
Н
О
ЛО

ГИ
Ч
Е
С
КО

ГО
  У

Н
И
В
Е
Р
С
И
ТЕ

ТА
  Р

А
С
ТИ

ТЕ
ЛЬ

Н
Ы
Х

  П
О
ЛИ

М
Е
Р
О
В

 



IIocJIe npnneneaaa rrpasoti qaCTI1 K 06Il.I,eMy 3HaMeHaTeJIIO rrOJIYQI1M: 

1 = A (p + 1) + B (p - 3) (p + 1) + C (p - 3)2. 

Peiuav cncrexry: 

B+ C = 0, A - 2B - 6C = 0, C = 1/16, 
A - 2B - 6C = 0, B+ C = 0, B = -1/16,

{ ~{ ~{ 
A - 3B + 9C = 1. B - 15C = -1. A = 1/4. 

1 1 1 1 1 1 
Y(p) = 4(p - 3)2 - 16 p - 3 + 16 (p + 1)" 

1 1 1
y(t) = -te3t - _e3t + -e-t . 

4 16 16 

IIpHMep 5. HatiTI1 penrenne ,Il,11<p<pepeHI.I;l1aJIhHOrO ypaBHeHI15I orrepa

I.I;110HHhIM MeTO,Il,OM 

y" - 3y' + 2y = tet y(O) = 1, y' (0) = 3. 

HaXO,Il,I1M 11306pa)KeHI15I npanoa 11 rresoa -racren ypaBHeHI15I: 

1 
p2y(p) - P - 3 - 3(py(p) - 1) + 2y(p) = (p _ 1)2' 

113 rrOJIyQeHHOrO COOTHOllIeHI15I Bhlpa)KaeM y(p) 
1 

p2 y(p) - 3py(p) + 2y(p) - p = (p _ 1)2 

_ 2 1 
y(p)(p - 3p + 2) = (p _ 1)2 + p. 

_ 1 + p(p - 1)2 
y(p) = (p - 1)2(p2 - 3p + 2) 

I1JII1 

_ p3 _ 2p2 + P + 1 
y(p) = (p - 1)2(p2 - 3p + 2) 

HaXO,Il,I1M 0pl1rl1HaJI <PYHKI.I;1111 y. 3HaMeHaTeJIh ,Il,po611 paCKJIa,Il,hIBaeM 

na MHO)KI1TeJII1: 
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PaCKJIa,n;bIBaeM na npocrennrne ,n;p06H: 

p3 _ 2p2 + P + 1 

(p - 1)2 (p2 - 3p + 2) 
A \(p_I)3 B\(p-I)2(p-2) C\(p-I)(p-2) D\(p-2) 

p - 2 + p - 1 + (p - 1)2 + (p - 1)3 . 

npa JII060M 3Ha-qeHHH p, HJIH 

p3 _ 2p2 + p + 1 A p3 - 3Ap2 + 3Ap - A + B p3 - 4Bp2 + 

+ 5Bp - 2B + C p2 - 3Cp + 2C + Dp - 2D. 

COCTaBJI5IeM cncrevy: 

p3 l=A+B ¢:} A=l-B, 
p2 -2 = -3A - 4B + C, 
pI 1=3A+5B-3C+D, 
pO 1=-A-2B+2C-2D. 

Peuraexi ,n;aHHyIO cacrexry 

A = 1- B,
 
-2 = -3(1 - B) - 4B + C,
 
1 = 3(1 - B) + 5B - 3C + D,
 
1 = -(1 - B) - 2B + 2C - 2D.
 

A = 1-B,
 
B =C-1 ,
 
1 = 2B - 3C + D,
 
2 = -B + 2C - 2D.
 

A = 1- B, 
B = C -1, 

¢:} C=D, 

2=-B+2C-2D. 

A = 1- B, 
B = C - 1, 
C = D, ¢:} 

B = -2. 

A = 3, 
B --2- , 
C= -1 , 
D =-1. 

Ilony-raev 

_ p3 _ 2p2 + p + 1 3 2 1 1. 
y(p) = (p_1)2(p2 -3p+2) = p-2  p-1 - (p-1)2 - (p-1)3 ~ 

t2et.~ 3e2t _ 2et - tet _ _
1 

2 
Penreane ,n;H<p<pepeHI..I,HaJIbHOrO ypaBHeHH5I 3arrHCbIBaeTC5I B BH,LI;e 

1 = 3e2t _t2ety(t) - 2et - tet - 2 . 
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5. 3a,n;aHlf5I ,n;JI5I caMOCT05ITeJIhHOrO penreuna 

3a,.a;aHH€ 1. HaRTH otimee pemenae ,LJ;H¢¢epeHl.l,Ha.TIbHOrO ypaBHeHH5I one

pal.l,HOHHbIM MeTO,LJ;OM. 

1) y" - 5y' + 6y = O. 
2) y" - y' - 6y = O. 
3) y" - 3y' - lOy = O. 
4) y" + 2y' - 8y = O. 
5) y" - 7y' + 12y = O. 
6) y" + y' - 12y = O. 
7) y" + 3y' - 18y = O. 
8) y" - 2y' + 15y = O. 
9) y" - y' - 30y = O. 
10) y" + 2y' - 15y = O. 
11) y" - 3y' - 18y = O. 
12) 6y" - y' - y = O. 
13) 6y" + 5y' + 6y = O. 

14) y" + 3y' - 4y = O. 
15) y" 
16) y" 
17) 2y" 
18) 2y" 

7y' + 12y = O. 
lOy' - 11y = O. 

y' - y = O. 
y' - 3y = O. 

19) 6y" + y' - y = O. 
20) y" + y' - 30y = O. 
21) 2y" + y' - 3y = O. 
22) 6y" - 5y' + 6y = O. 
23) 2y" + y' - y = O. 
24) y" - 2y' - 8y = O. 
25) y" - y' - 12y = O. 

3a,.a;aHHe 2. HaRTH otiinee pemenae ,LJ;H¢¢epeHl.l,Ha.TIbHOrO ypaBHeHH5I 

onepannonnsra MeTO,LJ;OM. 

1) v" - 2y' + y = O. 
2) y" + 2y' + y = O. 
3) y" - 4y' + 4y = O. 
4) y" + 4y' + 4y = O. 
5) y" - 6y' + 9y = O. 
6) y" + 6y' + 9y = O. 
7) y" - 8y' + 16y = O. 
8) y" + 8y' + 16y = O. 
9) y" - lOy' + 25y = O. 
10) y" + lOy' + 25y = O. 
11) 4y" + 4y' + y = O. 
12) 4y" - 4y' + y = O. 
13) 9y" - 6y' + y = O. 

14) 9y" + 6y' + y = O. 
15) 4y" - 12y' + 9y = O. 
16) 4y" + 12y' + 9y = O. 
17) 25y" - lOy' + y = O. 
18) 25y" + lOy' + y = O. 
19) 36y" - 12y' + y = O. 
20) 36y" + 12y' + y = O. 
21) 9y" + 24y' + 16y = O. 
22) 9y" - 24y' + 16y = O. 
23) 9y" - 12y' + 4y = O. 
24) 9y" + 12y' + 4y = O. 
25) 25y" - 20y' + 4y = O. 

3a,.a;aHH€ 3. HaRTH otimee peruenae ,LJ;H¢¢epeHl.l,Ha.TIbHOrO ypaBHeHH5I 

onepannonasus MeTO,LJ;OM. 
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1) y" - 2y' + 2y = O. 14) y" + 2y' + lOy = O. 
2) y" - 6y' + lOy = O. 15) y" + 4y' + 5y = O. 
3) y" - 2y' + 5y = O. 16) y" - 2y' + 17y = O. 
4) y" + 2y' + 2y = O. 17) y" - 4y' + 29y = O. 
5) y" + 2y' + 5y = O. 18) y" - 2y' + 26y = O. 
6) y" + 6y' + lOy = O. 19) y" - lOy' + 29y = O. 
7) y" + 4y' + 8y = O. 

20) y" - 18y' + 18y = O.
8) y" - 6y' + 13y = O. 

21) y" - lOy' + 26y = O.9) y" - 4y' + 8y = O. 
22) y" - 18y' + 18y = O.10) y" + 6y' + 13y = O.
 

11) y" - 4y' + 5y = O. 23) y" + 2y' + 26y = O.
 

12) y" - 2y' + lOy = O. 24) y" + 4y' + 29y = O.
 

13) u" + 2y' + 17y = O. 25) y" + lOy' + 26y = O.
 

Ba.naaae 4. Peman, OrrepaI.I,IlOHHbIM MeTO,lJ,OM saziaxy Komn. 
1) y" - 8y' + 16y = e4x 

, y (0) = 0, y' (0) = 1. 
2) y" + 4y' + 5y = 8cosx, y(O) = y'(O) = O. 
3) y" + 5y' = e- x , y(O) = 1, y' (0) = O. 
4) y" + 2y' + lOy = x, y(O) = y'(O) = O. 
5) y" - y' = 2 - x, y (0) = 0, y' (0) = 1. 
6) 2y" + y' - Y = 2ex , y(O) = y' (0) = O. 
7) y" + 36y = 6 sin 6x, y(O) = 0, y' (0) = 2. 
8) y" - 4y' = x, y(O) = 1, y'(O) = O. 
9) y" - 2y' = e", y(O) = 0, y'(O) = 1. 
10) y" - y' = 2, y(O) = 1, y'(O) = 2. 
11) y" - 2y' - 3y = 2x, y(O) = y'(O) = O. 
12) y" + 4y = 4e- x , y(O) = 1, y' (0) = O. 
13) y" - 6y' + 9y = -121:, y(O) = y' (0) = O. 
14) y" + 9y' = 18e3x 

, y(O) = 0, y' (0) = 3. 
15) y" - y = 2(1 - x), y(O) = y'(O) = O. 
16) y" + Y = sin 3x, y(O) = y' (0) = O. 
17) y" + 4y = x, y(O) = 1, y'(O) = O. 
18) y" + y' - 2y = 1, y(o) = 0, y'(o) = 1. 
19) y" - 2y' + lOy = 6x, y(o) = 0, y'(o) = 1. 
20) 4y" + 16y' + 15y = 4x, y(O) = 0, y'(O) = 1. 
21) y" - 4y' + 5y = e2x 

, y(O) = y'(O) = O. 
222) y" + 5y' + 6y = x , y( 0) = 0, y' (0) = 2. 

23)y" - 2y' + 6y = cos x, y(O) = y' (0) = O. 
24) y" + 4y' + 3y = e", y(O) = 0, y' (0) = 1. 
25) y" - 3y' + 2y = sin z , y(O) = y'(O) = O. 
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