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Tpimep 1. Henmonezosars MeTod Daycca 1is pelleHNa MUHEHOM CHCTEMEL

y+z =2
2z 4+ 3z =56
z+y+z =3
01 1 2
Pemesme: Pacmmpensas matprma iveet g (2 0 3 5| . MeTon cocToMT M2 clleIVOMNE MAroe:
1 11 3

1. IlomenAaem MecTaMM MepEOE M ETOPOS VPAEHEHHE, HTODEI KO3DDULIIEHT v X E MepEOM YPAEHEHMH He OBIT PAaEcH HYIE

2z +3z =5 2 0 3 5
y+z =2 g1 1 2.

2. Paspenum nepeoe ypaeHeHHe Ha 2, 9To0EI KoaddHinieHT v X cTan paseH 1

I+%z :% 10 %
y+z =2 01 1 .

Ll BJ w|ir

z+y+=z 11



3. Ilepeoe ypaeHeHMe VMHOXAeM HA -1 M CENATBIEASM C TPETBMM YpaEHEHHEM

z+3z =32 10 2 32
y+z =2 01 1 2
y—1iz =1 n 1 -1 1

4. Bropoe ypaEHeHHMe YMHOEAEM Ha -1 M CKIAgBIEAEM C TPETBHM .

z+3z =3 10 2 %
Y4z =2 0 1 1 2
3 =3 0 0 -3 -3
5. VMHOMIIM TpeThe VpaBHeHNte Ha -2/3
z+3z =3 10 2 2
y+z =2 01 1 2
z =1 0 0 1 1

Mocnemaes vpasHeHHs JaeT = = 1, BTOpO: VpaBHeHHe maeT Temeps ¥ = 1.

HaxoHen, nepsoe VpaBHEHN: JaeT T = 1.

CremoBaTefeHo, PeIIeHHs HCXoTHOH cucTeMeix= 1, v=1,z= 1.

Pemuth cucremy ypaBHeHuii (MeTox Jilsiepa):
=bx-y, y=x+dv

Pewenue.

[IpuBeneM JaHHYIO CUCTEMY K OJHOMY YPaBHEHUIO 2-r0 mopsaka 1is GpyHkiun X(t).

JuddepeHumpys epBoe ypaBHEHHE U MOJCTABIISS Y' M3 BTOPOTO YpABHEHHS, HIMEEM:
=6x'-y. = x"=6x-(x+4dy), = x"=6x"-z-4y

[TepeMeHHYIO Y BBIPA3UM Y€pe3 X U X' U3 EPBOrO YPABHEHUS CUCT
y=fx-x, = x"=6x- x—4|[6x—x’), = x"=6x"-x-24x+4x", = "-10"+25x=0
BBIYnCIMM KOPHU XapaKTEPUCTHYECKOTO YPABHEHHS:

A*-10Aa+25=0, D=0, = A, =5

Nrak, MpI uMeeM OMH KOpeHb A = 5 kpaTtHOCTH 2. ClieoBaTebHO, 0011I€e PEIICHHE TS
¢bynkuuu X(t) 3amuceiBacTCs B BHIE:

x(t)=(Cy +Cytexp(5¢),

rae Cq, C; — mpou3BONIBHEIC YKCIIA.
Haiinem nponsBoanyto X' (t) 1 mociie mocTaHOBKH B TIEPBOE YPAaBHEHUE UCXOIHON CUCTEMBI
omnpeaenum GpyHkiuio Y(t):

x'(£) = Cyexp (52) + (50, + 5C,¢ Jexp (5¢) = (5C, + € +5C3¢) exp(5¢),

= (50, + O, + 505 Jexp(5) = (60 + 6C¢ Y exp (5¢) -y,

= y= [Cl -+ ngjexp[ﬁﬁ:l.



Takum 006pazom, ob1Iee peIrieHue CUCTEMBI 3aITUCHIBACTCS KaK

{x[.ﬁ) =(C) + Tyt ) exp( 5¢)

y(£)=(C, —C, +Cit)exp (5¢)

Ipumep. Pemuth cuctemy ypaBHEHUI

dgg

dE = 4y — 3z,
azr __ —

dz = 2y — 3z

Pemenwue: [Iponuddepenupyem nepeoe ypasHenue: y"'=4y'-3z'. [loacrasmsiem z'=2y-3z B
MoJTydeHHOE paBeHCTBO: V"'=4y'-3(2y-3z), y"-4y'+6y=9z. CocTaBisieM CUCTEMY YPaBHCHHIA:

y =4y — 3z,
"' — 44" + 6y = 9z,

W3 nepBoro ypaBHEHHUs CUCTEMBI BBIPAXKaeM Z 4epe3 y U y'":

IToacraBisieMm 3HaYEHUE Z BO BTOPOC YpaBHCHHC IIOCJICIHECH CHCTEMBI:

94y — '
y”_4y."+'ﬁy: (y3 y)’

T. €. y"-y'-6y=0. Ilonyunnu oano JIOAY BToporo nopsnka. Pemaem ero: kz-k-6:O, ki=-2, ko=3

—_ —2= L pOE
¥ = O1f T 287 6umee pereHne

L— -3 3zt -
ypaBHeHus. Haxoqum ¢pyHkiuto z. 3HaueHus y u ¥y = (Cl € + C2€ )

— —2z 3x
= —2cie€ + 3cze MIOJICTaBJIsIEM B BhIpakeHHE Z yepe3 y U y'. [lomyunm:

_ 1
z=2c"% + Zg0e’,

3

TakuMm o6paszom, oOliee perieHre JaHHONW CUCTEMbI YpaBHEHHI UMeeT BUJT

y=cre ?® + e, z = 2ce7 % + %cgeﬂm.



Metoa nHTErpupyeMbIX KOMOHHALN I

Pemnts cucremy ypaBHEHUN:

%=y+1,
%%:3:4—1.

Pemenue: CiioxuM MO4ICHHO JaHHbIE YpaBHEHHS: X'+y'=x+y+2, win (X+y)'=(x+y)+2.
O6o03nauuM x+y=z. Torna umeem z'=z+2. Pemaem

— L — t_
z+2=ce, umz+ y=ae 2 MOJTYYEHHOE YPABHEHUE:

dz . _ — s 242 _ ¢
z+2-~dt,ln(z+2) Ingy =1, e =€

[Tonyunnu Tak Ha3bIBa€MbIU nepewlil unmezpa cucmemvl. VI3 HEro MOKHO BbIPAa3UTh OJIHY U3
MCKOMBIX (DYHKIIHH Yepe3 IPYryro, TEM CaMbIM YMEHBIIUTh HAa €AMHUILY YHCIO HCKOMBIX

y=ce -2 -z

¢yukuuii. Hampumep, " Torna nepBoe ypaBHEHHUE CUCTEMbI IPUMET BH/T

=t -2—z+4+1, Te ztr=ce—1.

Haiing u3 Hero x (Hanpumep, ¢ MOMOIIBIO [TOJACTAaHOBKU X=UV), HAWJEM U Y.

3ameuanue. JlanHas cucremMa «1103BOJIAE€T» 00pPa30BaTh €IE OAHY HHTETPHUPYEMYIO

z —y’ =y-I T e. (I "'y)’ = _{I#y}' [To10KHUB X - y=p

{

KOMOHMHAIIHIO:
"= —p, nnu 523 = —di, Inp—Ines = —f, p = cye”

HUMCECM.

T—y=ce?

z+y=ce -2

WU * Mmes aBa nepBbIX MHTErPajia CUCTEMBI, T. €.

—y — —1
u ¥ =¥ =C2€ 7, nerko maitti (CKaBIBas M BBIYHTAS IEPBBIC HHTEIPAIBI),

T = %cle"‘ + %cge‘* -1, y= -12-.{:13‘ - %cge““ —1.

qTOo

1 1

xr = Eﬂlﬂt -+ 5626_ 1 t

t-1,y= scie’ — %c;;e“t - 1.



