TUIOBOM PACYET
«AuddepeHuuanbHbie YypaBHECHUS.
Cucrembl JuPpepeHIUATBHBIX YPABHEHUI)

3apanue 1. Pemmrs muddepennmansHoe ypaBHEHHE C pa3-
JSNISTFOIUMUCS TIEPEMECHHBIMH.

1.1. (x+xy2)dx+(1+x2)dy:0.
12.  (2x+1)dy +y%dx =0.

13 (V2 +xyJix = (yx2 —x2)dy.
1.4. (3+ex)yy’:ex.

15.  6xdx —6ydy =2x*ydy — 3xy?dx .
16,  (e* +5)dy +ye*dx =0,

1.7. y(l+ xz)y’:l+ yZ.

18. Xy +y =y?,

19. Yy +x2=1.

1.10. Xxydx+(x+1dy =0.

1.11. Yy =(2y+1)ctgx.

112, 2X°yy +y* =2,

113 Yy —xy*=Xx.

1.14 ,:1+y2
o 1+x2°

1.15. (1+ e” )yy' =e*,

1.16. Yy +x%=1.
117. xy' —y%=1,
1.18. Xy'+(x+1y=0.




119, (L+y?xx + (1+x2)dy =0,
1.20. Xydy+(x+1)dx =0,

1.21. (1+ yz}jx +xydy=0.

1.22. \/yTrldX = Xydy.

1.23. ( 1)y +2xy* =0.

1.24, (ex +8)dy ye“dx =0,

125, (y+xy)dx + (x —xy)dy =0
1.26. (1+x )dy+ydx=0.

y' _ l+y

X yL+x?)

128. Yy =e’-sinx.

129. (L+e*)y =ye*

1.30.  xdx —ydy = yx*dy — xy*dx

3amanue 2. Pemmrs onHOpOHOE MU(hEpEHITNATEHOE YpaB-
HCHHE.

1.27.

21 y,zxy+x2+3y2 2.5. y'=X+sin2X

= X2+ 2xy X , X
o Xy 26.2y' =L +6+3

22 y - 2 2 X X

3X° -y y y

, 2x%y +3y°? 27.y' == < —cos’ >

23. XY == ——(——— X

X +2y y2 y
) ) 28.3y'==5+8=+4

Y —4x X X

24. Xy =
2y




: y .y +2x?
29. Y = +197 220y =2
2 2 Xy
Xty 2
210. Xy =" 2.21. y’=4+X+(XJ
X X
2
Y y Y
211 Y = 745 +2 2.22. y'=¥+ex
2 2
, X°+3Xy—-y , 2Xy
212. Y' = 223. Y =—5—
N —2Xy 2x% —y?
2 2
, Xy ,  X°+2Xy-5y
=) 224,y =
2.13. Y X1 y? y 2x% —6xy
Yy 225y -V
214, Y =X += T xy—x?
y X y 2 28 . X7 +3xy-y?
215, y' =2 +cos’ = Y T TR oy
X X
2 ' y H y
, 27,y ==—sin“=
216. Y = 2y 221. Y X X
X"+ Xy 2 2
y y 298 y':w
2.17. y'=;—tg; o NG
4xy
2 2 '
—X 2.y =———
218 y' =2 229. Y =02 —y?
i y’ +xy
2 ’
230, Y ==—F—>
2.19. 4y'=y—2+10X+10 y 2X2+Xy
X X

3apanme 3. Haiitu uacTHOe pemieHHe JMHeHHOro audde-
PEHLHUATIBHOTO YPaBHEHUSI.

1
3.1. y'—;yzxz, y(1) =0.



3.2. Y —yctgx = 2sin X, y(%}:o_
33. Y —y=¢e*, y(0)=1.
1
"+ =c0s’ X, (EJ:_,
3.4. Y +Yytox Y2175
35. Y — y = X% +2X, y(—1)=§.
X+2 2
! 1 2
3.6.y+;y=X , y() =0.
, 1 . (z)
3.7. Y ——y=X-8InX, y| — |=1.
X 2
1
38. Y +—y=+x, y@=1
2X
X 1
39. Yy —4y=e*¥, y(O):E.
2 1
3.10. Y'+ y y(0) =1.

!

x+17  (x +1)7’
1
311 Y _X:——3, y() =-1.
X X

, 1 X2

+ =2, yo=o0
32 Y T Tex yd

3.13. y’—iyzxcos2 X, y(£j=0.
X
1

3.14. y’+§y=x«/§, y@) =1.

2 5
315. Y -—y=x>, y=->.
X 6



3.16. y’+%y=3x, y() =1.
3.17. Y — yctgx = —2sinx, y(7/2) =1.
3.18. y'+1y=§, y(1)=3.
X X
3.19. Y —4xy =—4X, y(0) =-1.

, 2
320 Y =2y = 23, y()=-2.

1
321 Y +ytgX=———, Yy(7)=-2.

COSX
;1 1 1
322. Y +—Y=—, y(e)==.
X" x e
, 1 12
323 Y ——¥Y=—"=7, y(1) =8.
X X
| 1 ! (7[}
3.24. Y +=y=sinx, y =|=-1
X 2
' 1 T
325 Yy —CtgX-y=—-, y(—j=1.
sin X 2
326. Y —y=¢€*, y0)=L1
3.27 y'—iyzxcosx y(fj:f
27. < : > =5

1 x
3.28. Y ———y=¢e*(x+1), y(0)=1.
x+1

1 X
20. Y + = . y(0)=-1.
3.29. Y 2x+1y 2X +1 y(0)
, 2X
330, Y —Ytogx = ——, y(27) = 4x°.

COSX



3ananue 4. Haiitu pemenue 3amaun Ko,
41 y+xy=@L+xe*y? y(0)=1.
42.  2xy'+y)=xy?, y@)=2
43.  xy'-y=-y*(Inx+2)inx, y@)=1.
44.  3(xy'+y)=y’Inx, y(1)=3.
45 y+4xPy=ay%e™[1-x®) y(0)=-1.

4.6. 2xy'—3y=—(5x2 +3)y3, y(1)=i2.

47, xy+y=2y"Inx, y@l)=%.

48, y+4xy=4(x* +1p ™y, y(0)=1.

49.  2(y'+xy)=[1+xey?, y(0)=2.

410. 2y'+ycosx =y 'cosx(l+sinx), y(0)=1.
411, 3y'+2xy=2xy e, y(1)=1.

412, 3xy'+5y=(4x-5)y*, y(1)=1.

413, 3(xy'+y)=xy?, y()=3.

4.14. 2y'+3ycosx =e?(2+3cosx)y !, y(0)=1.

4.15. y' -y=2xy? y(0)= %

416. y'+2xy=2x%° y(0)=+2.

4.17. 2y +3ycosx =(8+12cosx)e*y*, y(0)=2.
418 8xy'—12y=—(x*+3)°, y(1)=+2.

419.  y +xy=(x-1e*y?, y(0)=1.



4.20.

4.21.
4.22.
4.23.
4.24.
4.25.

4.26.

4.27.

4.28.
4.29.
4.30.

5.1

5.2.

N

5.4.

5.5.

5.6.

5.7.

2xy’ —3y = —(20x2 +12)y3, y(0)=

xy'+y=y*Inx, y(1)=1.

1

22

4y’ +x3y = (x3 +8)e’2xy2, y(0)=1.

2y’ +y)=xy*, y(0)=2.

2y’ —3ycosx =—e 2*(2+3cosx)y ", y(0)=1.

2(xy' +y)=y?Inx, y{l)=2.

y' +2ycthx=y?chx, y(1)

sh x

y —ytgx = —gy“ sinx, y(0)=1.

y —y=xy?, y(0)=1.
y+y=x7° y0)=1

2y'+xy)=(x-1)e*y?, y(0)=2.

y" =x+e*.

yIV =2X+sin3X.

ym > SeZX

y” =00s” X.

y"” = cosxsin 3x .

y"=2x3—x+2.

5.9.

5.10.

5.11.

5.12.

5.13.

5.14.

5.15.

3ananue 5. Pemmuts muddepeHnnaisHOe YpaBHEHHE.

y" =Xsin2x.
y"I — Xe—X
X
"=sin=-2e7*.
y 2
yV = 2% 5
., X
" =3sin® =,
y 2
y" =1+ctg’x.
y" =52 4 2x% —x +2.



12

58. yV ==7. 5.16. y" =1-x*+2%.
X

5.17. y" = COSXCOS2X . 5.24. yV =sin2x—2e™*.
2C0S X

518. y"=—%—. 5.25. y”:cos23x+1.
sin® x X

5.19. y" :8(x2 +e® +sin 2x). 5.26. y" = 2XsinX.

5.20. y"v =27.5% +120x°. 5.27. y" =sin3x-sin5x .

5.21. y”’:%. 5.28. y' =20sin?5x.
X

5.22. y" =cos(1—2x). 5.29. y"=01-e 2 —25sin 2x .

5.23. y" =xsinXx. 5.30. y" =1+tg?x.

3aganme 6. Haittu obuiee pemenne muddepeHIHaILHONO
ypaBHEHHSI.

6.1. y"™xInx=y".

6.2. xy"+y"=1.

6.3. 2y"x =y".

6.4. xXy"+y"=x+1.

6.5. y"tgx+y +1/sinx=0.
6.6. Xy"+xy =1.

6.7. y"ctg2x+2y" =0.

6.8.  x3y"+x%y"=1.

6.9. y"tgx=2y".

6.10. y"cth2x=2y".



6.11. x'y"=1-x%'.

6.12. xy"+2y"=0.

6.13. (1+ xz)y"+2xy' =x5.
6.14. x°y"+x'y"=1.

6.15. xy"-y"+1/x=0.
6.16. xy"+y"+x=0.

6.17. y'thx=y".

6.18. xy"+y =X

6.19. y"tgx=y"+1.

6.20. y"tghx=>5y".

6.21. y"th7x=7y".

6.22.  X°y"+x%y" =+/x.
6.23. y'cthx—y'+1/chx=0.
6.24. (x+1)y"+y"=x+1.
6.25. (L+sinx)y” =cosxy".
6.26. xy"+Yy" =1//x.

6.27. —xy"+2y"=2/x>.
6.28. y"chx+y'=chx.

6.29. x'y"+x%'=4.

2x =2X.

6.30. "y’ =
y yx2+1



7.1.

7.2.

3anaﬂne 7. Haiitu pemenue 3agaun Kormrm.

4y3yrr — y4 _1’
1
0)=+2, y'(0)= ——.
Y0)=V2.y(0)=_F
y"y® +64=0,

y(0)=4,y(0)=2

y" =32sin® ycos y,

7.3.

7.4.

7.6.

y(@1)=

. ¥'(1)=4

y"y® +49 =0,

y(3)=-7, y'(8)=-L.

y" +8sinycos®y =0,
y(0)=0, y'(0)=2.

m,3

y'y® +36=0,

y(0)=3 y'(0)=2.

3.,

4y"y

y(2)

=y*-16,
" y0)=2v2. y(0)-~.

)

y"y® +25=0,

5 y'(2)=-1.

7.9.

7.10.

7.11.

7.12.

7.13.

7.14.

7.15.

7.16.

yu — 128y3,
y(0)=1 y'(0)=8.

y"" +2sin ycos® y =0,
y(0)=0, y'(0)=1.

y/r _ 98y3,
y)=1 y'@)=7.

4y3yu — 16y4 _1’

0)=2. y(0)-

-

y/r — 72y3’
y(2)=1 y'(2)=6.
y" =18sin® ycos y,

y()="4, y'(1)=3.

yrr — 50y3,
¥(3)=1 y(3)=5.

y" +18sinycos® y =0,
y(0)=0, y'(0)=3.



7.17.

7.18.

y" =8sin® ycos y,
y)="4, y'(1)=2
y'y3 +16 =0,
yO=2y@=2

y" =50sin® ycos y,

7.19.

7.20.

7.21.

71.22.

y0)-74. y@)-5.

y'y* +9=0,
yO=1y'@Q)=3.

y" +50sin ycos® y =0,
y(0)=0, y'(0)=5.

yuy3 +4= 0’
y(0)=-1 y'(0)=-2.

y3yn - y4 —16,

7.23.

8.1.
8.2.

8.3.

8.4.
8.5.

8.6.

y(0)=2v2, y'(0)=+2.

7.24.

7.25.

7.26.

7.27.

7.28.

7.29.

7.30.

yn _ 32y31
y(4)=1, y'(4)=4.

y" +32sinycos®y =0,
y(0)=0, y'(0)=4.

y" =2sin®ycosy,

y(1)="74, y'(1)=1.

yu — 2y37
y(-1)=1 y'(-1)=1.

3ananmue 8. 3amucats (dyHIaMEHTaIbHYIO CUCTEMY PEIICHUH.

y"-5y"+9y'—5y =0.
y"—-2y"—4y'+8y =0.
yIV _2ym+5y” -0.

y +3y"Y +7y"+5y"=0.

y"—6y"+12y'—8y =0.
y" +9y"=0.



8.7. y"V+8y"+16y =0.
8.8. 2y" —-10y"+6Yy'+18y =0.
8.9. y"-2y"-5y"+6y=0.

8.10.
8.11.

8.12.
8.13.

8.14.

8.15.
8.16.

8.17.

8.18.
8.19.

8.20.
8.21.
8.22.

8.23.
8.24.

8.25.
8.26.
8.27.

8.28.
8.29.

3y"+13y"+16y' +4y=0.
y"V —2y"+2y"—2y' +y=0.
y'"V +5y"+6y"—4y -8y =0.
y"—2y"+5y"'+26y=0.

y"V —2y"+y"+2y' -2y =0.
y"V —4y"+8y" -8y +4y=0.
2y" —9y"+27y=0.

"

y"V +2y"—y'—2y=0.

y"V +6y"+9y=0.

6y” —29y"+39y'-10y =0.

yY +9y"=0.

y"V +4y"—2y"-12y'+9y =0.
y"Y —4y"+6y" -4y +y=0.
4y¥ —16y" +16y" =0.
y"—y"—=7y'+15y=0.

y"V +4y"+6y"+4y' +y=0.

y" —5y"+24y'—-20y =0.
y"+9y"+ 28y +30y =0.

vy +4y" —26y"—60y’ +225y =0.

3y¥ -5y =0.



8.30. 2y" —11y"+20y'+13y =0.

3aganue 9. Haiitu obuiee pemenue JIOY, ecnu KopHH €ro
XapaKTePUCTUIECKOTO YPAaBHEHHS UMEIOT CIICAYIOIIUI BH/I.

9.1, ky=—2, Koz, =0, Ksg=3, Kyg=2%3i.
9.2. Kyps =3, Kys=1%2i, Kg; =Kgo =2+i, kig=0.
9.3 k; =0, kpg=-2, K5 =230, Kg; =Kgo =Kiops =—1%3i.
9.4, k1 =3, Kpgs =5, Kgg=1%3i, K;g=Kgso=2i.
95. ky=—5, Kpgs=—2, Ksg ==, Kyg=Kgso=—2i.
9.6. kyp =0, Kgs =kgg=—1%10i, k; =2, kgo =3+5i.
9.7, Kypg=—1, Ko5=Kg7 =Kgo="Hi, kigsy =1+8i, ki, =0.
9.8. kyp =—7, Koy =Ksg =—9%i, kg==3i, ky=5.
9.9. K0 =2, Ksg=Kyg=—2%3i, ky=0, Ky, ==9i.
9.10. k; =0, Kyg, =1, Kgg =150, kyg=Kgso=—5+6i.
9.11. ki, =—2, Ky =3, Ky5=-3+i, Kg; =kgo =1%3i.
9.12. k=8, Kygs =4, Ksg=2%5i, K;g=Kgsg=—3%2i.
9.13. Ky =1, Kyg=—-2, Ky5=1%i, Kg; =Kgo =Kigps =—27i.
9.14. K, =9, Ky, =2+4i, Kgg=k;g=1%i, kg=2.
9.15. ky =1, Ky3=2, Kyg=Kg; =Kgo=2+7i.
9.16. k; =0, ky5 =3, ky5 =—1i,

Ke.7 =Kgo =Kio1y =—10%3i.
9.17. ky ==5, Kygq =1, Ksg =Ky g =—11+4i ks =3+2i.
9.18. ki3 =—1, Ky =2, ksg=—2%90, k; g =Kgs0 =5+4i.



9.19.

9.20.
9.21.
9.22.
9.23.

9.24.

9.25.

9.26.

9.27.

9.28.
9.29.

9.30.

ky=-2, ky3=-3, ky 5 =3+£2i,

Ke,7 =Kgg =Kigqy =—2%1.

ki ==3, Ky34=0, Ksg=-2%2i, kjg=Kg,g=7i.
ky=—6, Ky3,=5, Ksg=K;g=—7%4i, Kypg=1%8i.
ky=—4, Ky3=-5, Ky5 =3%2i, Kg; =Kgg =Kygyq =F12i.
ky =7, Ky3=4, k5 =-5%i,

K7 =Kgg =Kipq1 =1£10i.

ko =—3,K3=9, kK5 =—1%9i, K ; =Kgg =Ky =12%i.
kj =0, Ky3,=6, Ksg=1£2i, Ky g =Kg19=—11£3i.
k=7, Ky3=3, k5 =—1%13i,

K7 =Kgg =Ky =1£13i.

kyp =8, K34 =1%i, kg =1,

Ke7s =Kgg=Kigqy =—2%£2i.

ki =—1, Ky34=5, ksg=1%7i, k; g =Kg,9 =2%i.
kip =0, k=5, k5 =—2%11i,

Ke7 =Kgg =Kigqy =—3%i.

kl = 6, k2,3,4 :1, k5,6 = k7,8 :—2i3i y kgvlo = ilsi .



3amanme 10. 3anucars yactaoe pemenne JIHJY ¢ Heompe-
JIeTIeHHBIMI K03 (QHUIMEHTAMH, HE BHIYUCIIAS HX.

Ne
n/m

YpaBHeHue

Bup npasoii wactu f (X)

y"+3y"+3y' +y=f(X)

a) f(x)=3x*+5
6) f(x)=x%"

B) f(X)=e"((x+1)cosx+3sinx)

y"+9y = f(x)

a) F(x)=x+3
6) f(x)=(x-1%e™
) f(X)=Xxsin3x

y”I _5y” + 4yl — f (X)

a) f(x)=8x+5
6) f(X)=(2x+7)e"

B) f(X)=2c0s4x+ xsin4x

yﬂl _5yﬂ +8y! _4y — f (X)

a) F(X)=x*—4x+4
6) f(x)=(x*+5)e”

) f(X)=e*sin6x

y"+2y"+5y" = f(x)

a) F(X)=—x+2
6) f(X)=@1—x")e”

B) f(X)=e"(x+1)cos2x

y"+7y"+10y" = f(X)

a) f(x)=x"-2x
6) f(x)=(4x—-3)e™




-2X

B) f(X)=xe ™" cos5x

yﬂl _ 3yll + 3yl _ y — f (X)

a) f(x)=x*
6) f(x)=x%"
B) f(X)=(x+5)cosx

y" —4y" +13y' = f(X)

a) f(xX)=x"—-4x+13
6) f(x)=e"(x"—x)

B) f(X)=e™(x*cos3x -+ xsin3x)

y"—4y"+4y' = f(x)

a) F(X)=x"+2
6) f(x)=xe*
B) f(x)=(x-1)sin2x

10

y"+6y"+10y" = f(X)

a) Ff(xX)=3x-5
6) f(x)=x%>

B) f(x)=e¥xsinx

11

y"'=y="1(x)

a) f(x)=x"-1
6) f(x)=(x*+2)e”

B) f(X)=2sinx—xcos x

12

y"+5y"+8y' +4y = f(X)

Q) F(X)=x*+4x+4
6) f(x)=x%e™

) f(X)=cos2x+ x*sin2x

13

y" —8y"+20y" = f(X)

a) f(X)=x’+4




6)
B)

f(x)=(2x* -7)e"”

f (x) =5xe™ sin2x

14

y’” + 2y” — f (X)

a)
6)

f(x)=x"+x+1
f(x)=(X*+x+1)e™

—2x

f (X) =e“*(sin X+ 2c0s X)

15

4y" -3y -y = f(x)

f(x)=x*-2
f(x)= X6 2

X X
f(x) =5c0s =+ (x—=1)sin—
(X) 5 (x=1) 5

16

y/” _4y” +8yl — f (X)

f(X)=x*—-4x+8
f(x) = e (x—3)

f (x) =e™(xsin2x —3cos 2X)

17

ym_|_2y”+y/ — f(X)

f(x) = x?
f(x)=x%"
f (x) = (3x+8)cos x

18

9y" -3y" -5y —y = f(x)

f(x)=3x-1
f(x)= xe s

X . X
f(x) =4cos= + (x> +1)sin=
(X) 3 ( ) 3

19

y" —y=1(x

f(x)=(x*+3)




6) f(x)=e*(10x+1)

) f(X)=2cosx+(x*+3)sinx

20

y”I _ y” _ 2y! — f (X)

a) f(X)=6+x°
5 F(x) =(-x)e

B) f(x)=e(6sinx+ x*cosX)

21

4y" —8y"+5y' —1= f(x)

a) T(X)=4x+7
6) f(x)=(4x+ 7)e§

5 F00) = (X +2x+3)sin§

22

yW _ 2y" +5yl — f (X)

a) f(X)=x*—-2x+5
6) f(x)=xe

) f(X)=xe"cos2x

23

y”!+4yll+ yl_6y: f(x)

a) f(x)=(x-3)*
6) f(x)=e™(x—3)’
B) f(X)=(3x+5)sin2x

24

gym _ 6y” + yl — f (X)

a) f(x)=3x—-4
6) F(xX)=(3x— 4)e%

) T(X) :cos§+(x+5)sin§

25

y"+6y"+13y" = f(X)

a) FT(X)=x*+5




6) f(x)=xe™

) f(x)=xe™ cos2x

26

y" —81ly = f(x)

a) f(x)=x"-9
6) f(x)=(5x+2)e*

) f(X)=x’cos3x

27

y”l _3y" +3y! _ y — f (X)

a) f(x)=3x*+1
6) f(x)=(3x*+1)e"

g) f(X)=xcosx+(x*+2)sinx

28

y"+4y"+8y' = f(X)

a) F(x)=x"
6) f(x)=x%e™

B) f(X)=e"x*cos2x

29

y”l + 2yll _3yl — f (X)

a) f(x)=x-4
6) T(x)=(x—-4)e

B)
f (X) = (X —2)cos 3x + 6sin3x

30

y”’ _|_ y” _ 2yl — f (X)

a) F(X)=Xx
) T(X)=xe™

B) f(X)=X cosx

3anaHne 11. Pewnts 3anauy Komu.

111 2X"— X' —x=2¢", ecnn X(0)=2, x'(0)=3.




11.2.
11.3.

11.4.

11.5.
11.6.

11.7.

11.8.
11.9.

11.10.

11.11.
11.12.

11.13.
11.14.

11.15.

11.16.

11.17.

11.18.
11.19.

11.20.

X" —4x +3x =€, ecu x(0)=3, x(0)=9.

X" —8X'+16x = 4e”, ecu x(0)=0, x'(0)=1.

X"+ Xx=8cos3t, eciu x(zj =4, x'(z) =1.
4 4

2x"—x' =1, ecu x(0)=0, x(0)=1.
X"+ x =sin2t, ecmu x(0)=x'(0)=0.

X"+4Xx=sin2t, ecu X(O):

X" —x=2e", ecmu X(0)=0, x(0)=1.
X" —4x +8x =9 sint, ecin x(0)= x'(0)

X"+ X —2x=3¢", ecnn X(0)=—-1, x'(0)=0.

X" —2x' +10x =10t% + 6t +10, ecu x(0)=0,
X" =X =2(1-t), ecu x(0)=1, x'(0)=1.
x”—2x'=et(2+t—3) eciiu X( ) (0)
X"+ X' =—cos2t, eciu X(O) (O) 1.
2X"+ X' —x =te', ecrm X( ) ( )
X" +36x = 6sin6t, econ x(0)=1, x'(0)= %
X"+4x =2t , ecn X(O) 2, X'(O) 0.
X"+ X= (2 2t)e ecln X( ) 2, '(0)
X"—6X +9x =-9t, ecnu X( )21, '(0)2
X"—3x'+2x=e"'cost, eciu X(O):—

10

2.



11.21. X" +5x' =6te™", ecru x(0)= % , X(0)=-

11.22. X" +10x +16x =16t + 26, ecn X(0)=1, x'(0)=3.
11.23. X" —4x'+5x=8cost, ecu X(0)=1, x'(0)=1.
11.24. X" —4x' +5x=€”, ecin X(0)=1, x'(0)=4,

11.25. X" +5X +6x =6t* +4t +3, ecnu x(0)=1, x'(0)=-3.
11.26. X" —2X'+x=2¢", ecnn X(0)=1, x(0)=3.

11.27. X" +4x =—12sin 4t +8, ecu x(0)=x(0)=2.

3
1128, 4x" +16% +15x=19¢ 2", ccmu x(0)=x(0)=0.
11.29. X"+4x=cos2t—sin2t, ecin x(0)=1, x'(0)=-1.
11.30. X" —2x' +x=te', ecu X(0)=x'(0)=0.

3aganue 12. 3ammcars o6mee pemenme JIHIY
X"+a X' +a,x= f(t) C HeOoNpeNeNeHHBIMU KO (QUIMEHTaMHU, He
BbBIUUCIIAA UX.

12.1. X" —2x' +10x = 2e¥ +te' + 25+ cos 2t.
12.2. X" —6x"+9x =sin3t + te' +1+e2! cost .
12.3. X"+ 9x =t%e?! +t+e tsin3t+tcos3t.
12.4. X" +8X +16x = 2+e~* 4sin5t +e' cos2t.

3t sint+el cost.

125. X"+ 7xX' +12x =t +1+e"
12.6. X" +4x’ =t%e?! +2sin®t+3+¢' cost.

12.7. X"+ x' =t +e ' +tcos 2t + el sint.

12.8. X"+ 4% +29x = 2e ' sin5t + t2e™ +t —1+ cost .

12.9. X" —4x' —5x = 2t +sin5t +t2 +el cost .



12.10. X" +10X' +16X = 4 +te 2t +el'sin 2t + 2cos 2t .
1211, X" +16x = 4+te~ + 2sin 4t +e! cost.

3tcost+sin3t.

1212, X"—2x' + x=el + 2'[2 +e”
12.13. X" —4x'+8x =10e 2 4 sint+11+3et cos 2t .

12.14. x"+25x =7e 2 yelsint+t2 +tcos5t +14.

12.15. X" —30x’ + 225x = t% + e 4 sin t +elcost.

12.16. X" —5x’ +6x =92 +elsint +12t2 +tcos2t.
12.17. X" —3x'+2x =262 + e 2 cost +8t3 +sin 2t .
12.18. X" + 2%’ +10x = 7e tsin3t +te +17 + cost .

2

12.19. X"+ x' =t2e ' +e? sin 2t +t° + cost .

12.20. X" +4x'—32x =sin4t + (t2 —1)e_8t +18+e! cost .
12.21. X" —2X' +2x = €' (cost +2sint) +t%e™ tcos2t.
12.22. X" —4x' +20x = et sin 4t + 2+ 56 + cost .

12.23. x"—2x"=t+e! +e tsint+tcos2t.

12.24. X" +7x' +12x =t% + e~ + el sin 2t + cost .

12.25. X"+ 4% +29x = 2 ** + e cost +t +cos 2t .
12.26. 2X" + X' —x = 26 + 25+ e 'sin 2t +tcost .

12.27. X" —7x'+6x =te! +sint+e "t cos2t + 2.

12.28. X" —2x'+ 2x =e' +sint+ 2t + e cos 2t .

12.29. X" +4x' +3x =€ +e 'sin3t+t2 +cos3t .

12.30. X"+ x" =2t +e2 4+ cost +e' cos 2t .



3anaﬂne 13. Haiitu pemenue 3agaun Korm.
2
13.1. y"+7r2y:774)5ﬂx, y(0)=3, y'(0)=0.
3x
13.2. y"+ 3y’ =9€ , y(0)=In4, y'(0)=3@1-In2)
a3y =9 o) YO)=ind y(0)=3a-n2)

13.3. y"+4y =8ctg 2x, y(%):S, y’(%):4.
13.4. y"— 6y’ +8y = %“ e—2x)’ y(0)=1+2In2, y'(0)=6In2.

135, y"—9y’+18y=99%+e_3x), y(0)=0, y'(0)=0.
136 y”+”2y:ﬁ%n7zx’ y(%):l, y’(%):ﬁ 2"
o 1o 4 (o) —
137. y +?y_%zcos(%)’ y(0)=2, y'(0)=0.
138. y" -3y’ = 9e_%+ o3 ) y(0)=4In4, y'(0)=3(3In4-1)

13.9. y"+ y = 4ctgx, y(%):4, y’(%):4.
13.10. y"—6y’+8y:%+e_2X), y(0)=1+3In3, y'(0)=10In3.

13.11. y"+ 6y’ +8y =4e_2x/(2 ZX), y(0)=0, y'(0)=0.
+€e

13.12. y”+9y=%insx, y(%)— , y'(%)z?’%.

=4
1313. y"+9y =9/ (o, ¥(0)=1 y(0)=0
13.14. y"'—y' = e_x/(2+ e_x), y(0)=1n27, y'(0)=In9-1.

13.15. y"+4y =4ctg2x, y(%):& y'(%)z 2.

N



13.17.

13.16.y" -3y’ + 2y = (3+ e_x), y(0)=1+8In2, y'(0)=141In2.
2
y" -6y’ +8y =4€ %+ e—ZX)’ y(0)=0, y'(0)=0

13.18.

13.109.

13.20.

13.21.

13.22.

13.23.

13.24.

13.25.

13.26.

13.27.

13.28.

13.29.

13.30.

y”+16y=1%in4x, y(%)za y’(%)=27r.

y'+16y =167 4 ¥(0)=3 y(0)=0
)
y" -2y’ = 4e 7(1+ e_ZX), y(0)=1In4, y(0)=In4—2.
" y_l _ 4  —
y +z—ZCtg(%) y(z)=2, y(”)—%-

y'—3y'+2y :/](2+e—x)’ y(0)=1+3In3, y'(0)=5In3.

y'+3y'+2y = e_x/(2+ex), y(0)=0, y'(0)=0.
V' 44y =Yoo V)=2 vlEg)-x
y'+ay=4 o ¥0)=2, y(0)=0.
y'+y'= ex/(2+ex), y(0)=1In27, y'(0)=1-In9.
V' y=20tg, ylms)=1 ylms)=2

y"—3y'+2y=/(1 i ,y(0)=1+2ln2, y'(0)=3In2.
+€

y”—3y’+2y=/( e X) y(0

y'+y= }/lnx (/) L y’(%):%'



3apanue 14. Pemmuts cucremy { .

X =a; X+ a,Y,

JBYMsI
y=auX+ayy

criocobamu: 1) MCKIIIOYEHHEM HEM3BECTHOH M 2) MAaTPUYHBIM METO-

J0M.

X=X+4y,
14.1.

X =5x+4y,
14.9.

y=-2x+11y.
X=X-9Y,
14.10. J =5X+ Y.



{x =9y, X =-2X+4y,
1417. | ¢ _ 14.24, {y 3y _x
X = Y, X:_gy;
14.18, {y x4y 14.25, {y N
{)‘(:4y, {)’(=2x+4y,
14191y - _y 14261y _ _y 9y
X=-3x-Y, X=2X-Y,
14.20. {y:2x—y 14.27. {y:3x—2y
{)‘(z—y, {)’(:—4y,
121y -y 1428 )y
X=—4y, {XZX—Y,
14.22. {y _ <2 1429 ¢ 9y 4 3y

3aganue 15. Pemuts cucremy audQepeHIHaTbHBIX ypas-
HEeHHMH JByMs crmocobamu: 1) METO[oM BapHaluM MPOHM3BOJBHBIX
MOCTOSIHHBIX U 2) ONEPaTOPHBIM METOJIOM.

X'=X+3y+2,
15.1. 0)=-1, y(0)=2.
b x0=1,y0)

X'=2Xx+3y+1],
15.2. 0)=-1, y(0)=0.
st xo)=1.y0)



X' =-2X+6Yy+1, x(O)
y' =2X+2;

15.10, {X =X EL L 0)=1, y(0)=2.

!

Y =x+y,

X=X+ 0)=0, y(0)=5.






X' =4x+3
29. ’ =-1, y(0)=0.
1529 {y,zwy; x(0)=1, y(0)

X'==-2X+Yy+2,
.30. =1, y(0)=0.
15.30 {y,zsx; x0)=1, y(0)

3anaﬂne 16. OHepaHI/IOHHLIM METOJOM pPCLIUTH 3aJa4dy Ko-
1.

16.2. x"—x=t%, x(0)=0, x 1

163. x"+x =t +2t, x(0)=0, x(0)=-2.
16.4. X" —x=cos3t, x(0)=1
165 x"+x' +x=7e*, x(0)=1 x
16.6. X"+ X —2x=-2(t+1), x(0)=1 x
16.7. X" —9x =sint —cost, x(0)=-3, x
168 x"+2x' =2+¢', x(0)=1, x'(0)=2.
16.9. 2x"—x=sin3t, x(0)=2, x'(0)=1.

16.10. x”+2x’:sin%, x(0)=-2, x(0)=4.

16.11. x"+x=sht, x(0)=2, x(0)=1.
16.12. X" +4x' +29x=e*, x(0)=0, x'(0)=1.
16.13. x"—3x'+2x=¢', x(0)=1

16.14. 2x"+3x +x=3¢', x(0)=0, x(0)=1.
16.15. X" —2x'—-3x=2t, x
16.16. X" +4x =sin2t, x(0
16.17. 2x"+5x'=29cost, x(0)=-1, x'(0)=0.



16.18.
16.109.
16.20.
16.21.
16.22.
16.23.
16.24.
16.25.
16.26.
16.27.
16.28.
16.29.
16.30.

X"+xX +x=t>+t, x(0)=1 x'(0)=-3.
X"+4x=8sin2t, x(0)=3, x'(0)=-1.

X"—x'—6x=2, x(0)=1 x(0)=0.
X" +4x=4e" +4t, x(0)=1, x(0)=

X" +4x' +4x=t%*, x(0)=1, x(0)=
X" —3x'+2x=12e", x(0)=2, x(0)=

X" +4x =3sint +10cos3t, x(0)=-2,
X" +2x' +10x = 2e " cos3x, x(0)=5,
X" +3x' —10x = 47cos 3t —sin3t, x(0)
X"+x' —2x=e", x(0)=-1, x(0)=
x"—2x' =e'(t? +t-3), x(0)=2, x(0)
X" +x=2cost, x(0)=0, x(0)=1.
X" —x=4sint+5cos2t, x(0)=-1,

2.
2.
6.
x'(0)=3.
x'(0)=1.
=3, x/(0)
0.
=2,
x'(0)=-2.
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