
×àñòü 1. Äèôôåðåíöèàëüíûå óðàâíåíèÿ ïåðâîãî ïîðÿäêà

Çàäà÷à 1.1. Óðàâíåíèÿ ñ ðàçäåëÿþùèìèñÿ ïåðåìåííûìè y′ = f(x) · g(y).
Íàéòè îáùèé èíòåãðàë äèôôåðåíöèàëüíîãî óðàâíåíèÿ.

1. x3ydy = (x− 1)dx 2. cos2 ydx+
√
1− x2dy = 0

3. (x2 − 1)y′ + 2xy2 = 0 4.
√
1− x2dy + arcsin2 x

y
dx = 0

5.
√
1− y2dx+ y

√
1− x2dy = 0 6. y ln y + xy′ = 0

7. x(y2 − 4)dx+ y
x2
dy = 0 8. y′ = y2 − y

9. 2y(1 + x2)y′ + (1 + y2) = 0 10. y(1 + ln y) + xy′ = 0
11. cos2 xdy = e−2ydx 12. y′ · ctg x+ y = 2

13. x2y′ − y = 3 14.
√
1 + y2dx = xydy

15. (1 + x2)y′ = 4x/y 16. xy′ + y2( 1
x
− 3x) = 0

17.
√
xy′ = y2 + 1 18. (x+ 1)y′ + y(y + 1) = 0

19. (1 + y2)dx = xydy 20. x(1 + y)y′ = y2

Çàäà÷à 1.2. Îäíîðîäíûå äèôôåðåíöèàëüíûå óðàâíåíèÿ y′ = f( y
x
)

Íàéòè îáùèé èíòåãðàë äèôôåðåíöèàëüíîãî óðàâíåíèÿ

1. xy′ +
√
x2 + y2 = y 2. xy′ =

√
y2 − x2 + y

3. y′ = x+y
x−y 4. y′ − 3 cos2 y

x
= y

x

5. y′ + ey/x = y/x 6. y′ = y2

x2
+ 2 y

x
− 6

7. y2 + x2y′ = 2xyy′ 8. xy′ = y
(
1− 3 ln y

x

)
9. xy′ − y = (x+ y) ln x+y

x
10. (x2 − 2xy) y′ = xy − y2

11. y′ = y2

x2
− 2 y

x
+ 2 12. x+ 2y = xy′

13. xy′ + 2x tg y
x
= y 14. y′ = y−2x

x+2y

15. y +
√
xy = xy′ 16. y′ = y

x
+ 1

cos y
x

17. xy′ = x2+y2

x+y
18. 3x3y′ = y (3x2 − y2)

19. x2 + y2 = xyy′ 20. xy′ + x+ 2y = 0

Çàäà÷à 1.3. Ëèíåéíûå äèôôåðåíöèàëüíûå óðàâíåíèÿ y′ + f(x) · y = g(x)

1. Íàéòè îáùèé èíòåãðàë äèôôåðåíöèàëüíîãî óðàâíåíèÿ.

2. Ðåøèòü çàäà÷ó Êîøè.

1. xy′ + y = 3e3x, y(1) = e3 2. y′ + 2y = 4x+ ex, y(0) = 1/3
3. xy′ + 2y = 4x2, y(1) = 3 4. xy′ − 2y = x3 cos 2x, y(π/4) = 0

5. y′ + y tg x = e2x cosx, y(0) = 3/2 6. y′ + y ctg x = ex

sinx
, y(π/2) = eπ/2

7. (x2 − 1)y′ + 2xy = 2 sin 2x, y(0) = −4 8. y′ − 2xy
1+x2

= 1, y(0) = 1

9. y′ − y = ex

cos2x
, y(0) = 6 10. 2xy′ − 6y = −x2, y(2) = 10

11. (x+ 1)y′ − 2y = 4(x+ 1), y(0) = −2 12. y′ − 2y = xex, y(0) = 2

13. y′ + 2xy = e−x
2
(1 + 3x2), y(0) = 5 14. xy′ − y = x3 cos 2x, y(π) = π/4

15. y′ − y
x+1

= ex(x+ 1), y(0) = 2 16. y′ − y tg x = 1
cos3 x

, y(0) = 7

17. x lnx · y′ + y = x2 lnx, y(e) = 0 18. y′ + 3y = e−3x cosx, y(0) = 5
19. y shx+ y′ chx = x, y(0) = 3 20. x lnx · y′ − y = 8 ln3 x, y(e) = 3
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Çàäà÷à 1.4. Óðàâíåíèÿ Áåðíóëëè y′ + f(x) · y = g(x) · yn
Íàéòè îáùèé èíòåãðàë äèôôåðåíöèàëüíîãî óðàâíåíèÿ.

1. xy′ − y = −3xy3 2. xy′ + y + (3x− 1)
√
y = 0

3. y′ − y tg x = −y2 cosx 4.
√
xy(xy′ + 2y) = 1

5. y′ − y tg x = −y2 sinx 6. xy′ + (4 + 7
√
x)y3 = 2y

7. 2xy′ + (4x− 1)y2 − 2y = 0 8. y′ sinx+ y cosx = −y3 sin4 x
9. xy′ − 4y = x2

√
y 10. x lnxy′ + y = x2y2 lnx

11. xy′ + y = y2 lnx 12. x lnxy′ − y = y3 lnx
13. xy′ + y = 3x2y2 14. y′ + 2xy = 2xy2

15. y′ − y
x
= xy2 16. xy′ + y = 2x2y2e2x

17. y′ − y
x
= exy2 18. y′ + xy = (1 + x)e−xy2

19. 2xy′ − y = 4xy3 20. xy′ + y = 2y2 lnx

Çàäà÷à 1.5. Âñå èçó÷åííûå òèïû äèôôåðåíöèàëüíûõ óðàâíåíèé 1 ïîðÿäêà
Íàéòè îáùèé èíòåãðàë äèôôåðåíöèàëüíîãî óðàâíåíèÿ.

1. xy′ − y =
√
x2 − y2 16. y =

(√
xy + x

)
y′

2. 2(xy′ + y) = xy2 17. y′ − xy2 = 2xy
3. (y + 2)y′ = y3 sin 2x 18. xy = (x2 + 2y2) y′

4. y′ + 2y = 4x+ ex 19. xy′ + y = xy2

5. y′ + 2 sin2 y
x
= y

x
20. xy′ − 4y = x5e2x,

6. y′ + 3y2 = 3y 21. y′ − y = xy2

7. y′ − y thx = ch2 x 22. xyy′ = 1− x2
8. 3(xy′ + y) = y2 lnx 23. xy′ + y = y2 lg x
9. y′ = 3y

x
+ x cos 1

x
24. xy + y2 = (4x2 + xy) y′

10. (4 + x2) y′ = 2 3
√
y2 25. yy′ = 1−2x

y

11. (3xy + y2) = x2y′ 26. 2(y′ + y) = xy2

12. y′ tg x− y = 5 27. yy′ = 1−2x
y

13. y′ − y = 2xy2 28. yy′ = 1−2x
y

14. y′ − y ctg x = 3 sin x · e3x 29. y′ = x+3y
3x−y

15. xy′ + y = sinx 30. xy′ + y = y2

Ðåøèòü çàäà÷ó Êîøè.

1. y′ − y tg x = 1
cosx

, y(0) = 4 11. y′ cos2 x = y
ln y
, y(0) = 1

2. x2y′ = y (x+ 2y) , y(1) = 1 12. (xy′ − y) e y
x = x, y(1) = 0

3. y′ + y
x
= xy2, y(−1) = 1 13. yy′ ctg x− cosx(1− y2) = 0, y(0) = 0

4. x
√
y2 − 1 + yy′

√
1 + x2 = 0, y(0) = 0 14. x(y′ − y) = (1 + x2)ex, y(1) = 0

5. y′ cos y
x
= y

x
cos y

x
− 1, y(1) = 0 15. y′ − y

x
= −x2 + 5, y(1) = 1/2

6. 2xyy′ − y2 + x = 0, y(1) = 1 16. x (y2 − 4) dx+ ydy = 0, y(0) = 0

7. (1 + x)y′ − 2y = 4x, y(0) = 2 17. y′ + 2xy = 2x3y3, y(0) =
√
2

8. (xy2 + x) dx+ (x2y − y) dy = 0, y(2) = 0 18. y′ − 3x2y = cosxex
3
, y(0) = 0

9. 2x2y′ = x2 + y2, y(1) = 2 19. xy′ − y2 − 4 = 0, y(1) = 0
10. xy′ + 2y =

√
x, y(1) = 7/5 20. y′ + tg x · y = y3, y(0) = 1
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×àñòü 2. Äèôôåðåíöèàëüíûå óðàâíåíèÿ, äîïóñêàþùèå ïîíèæåíèå ïîðÿäêà

Çàäà÷à 2.1. Óðàâíåíèÿ âèäà y(n) = f(x), ÿâíî íå ñîäåðæàùèå èñêîìóþ ôóíêöèþ y .
Ðåøèòü äèôôåðåíöèàëüíîå óðàâíåíèå.

1. y′′′x = 6x+ 4 2. y′′ = x sinx 3. cos2 x · y′′ = 1
4. y′′ = xe−x 5. y′′ = 25 cos 5x 6. y′′ = lnx
7. y′′ = (x+ 1) cosx 8. y′′ = 6x+ 8 sin2 x 9. y′′′ = lnx

x2

10. y′′′ = x+ 4 cos2 x 11. e−2x · y′′ = 8x 12. y′′ + 2 sinx cos3 x = 0
13. xy′′′ = 2x+ 3 14. y′′(x2 + 1) = 1 15. y′′′ = 24

(x+2)5

16. y′′ = 6
x3

17. y′′ = x lnx 18. xy′′ = lnx
19. y′′ = xex 20. y′′ = 8x · ch 2x 21. x3y′′′ = 2
22. xy′′ = 1 + x2 23. x2y(IV ) + 1 = 0 24. xy′′′ = 1

Çàäà÷à 2.2. Óðàâíåíèÿ âèäà F (x, yn−1, yn), ÿâíî íå ñîäåðæàùèå èñêîìóþ ôóíêöèþ y.
Ðåøèòü äèôôåðåíöèàëüíîå óðàâíåíèå.

1. y′′′ tg x = y′′ + 1 2. xy′′ − x = x2 − y′ 3. y′′ ctg x = y′ − 1
4. x(y′′ − 4) + y′ = 0 5. yIV cth 2x = 2y′′′ 6. x4y′′ + x3y′ = 4
7. (2 + sin x)y′′′ = y′′ · cosx 8. xy′′ = y′ + 3x3 9. xy′′ − y′ = 0
10. xy′′′ + 2y′′ = 0 11. xy′′ − y′ = x2ex 12. xy′′ = y′ + x2 sinx

13. y′′ + y′

x
= 0 14. xy′′ = 2y′ − x 15. 2xy′′ − y′ = 0

16. y′′ − y′

x−1 = 3x2(x− 1) 17. yV = yIV 18. xy′′ = y′ + x2 cosx

19. xy′′′ = y′′ − xy′′ 20. y′′ − ctg x · y′ = ctg x 21. y′′′ tg 5x = 5y′′

22. (ex − 1)y′′′ − exy′′ = 0 23. (1 + x2)y′′ = 2xy′ 24. y′′x lnx = y′

Çàäà÷à 2.3. Óðàâíåíèÿ âèäà F (y, y′, y′′), ÿâíî íå ñîäåðæàùèå íåçàâèñèìóþ ïåðåìåííóþ x.
Ðåøèòü çàäà÷ó Êîøè.

1 y′′ + 2y(y′)3 = 0, y(0) = 2, y′(0) =
1

3
2 y′′ = 2y3, y(−1) = 1, y′(−1) = 1

3 y′′ = 2 sin3 y · cos y, y(1) = π/2, y′(1) = 1 4 y′′ + (y′)2 = 0, y(0) = 0, y′(0) = 1
5 3y′y′′ = 2y, y(1) = 1, y′(1) = 1 6 yy′′ − (y′)2 = y′, y(0) = 2, y′(0) = 1
7 y′′ = y′ey, y(2) = 0, y′(2) = 1 8 2y′′ + (y′)4 = 0, y(0) = 1, y′(0) = 1
9 y′′ = sin y · y′, y(3) = 0, y′(3) = −1 10 y′′y3 + 64 = 0, y(0) = 4, y′(0) = 2
11 tg y · y′′ = 2(y′)2, y(1) = π/2, y′(1) = 2 12 y′′ = 8y3, y(0) = 1, y′(0) = 2
13 yy′′ + 4(y′)2 = 0, y(0) = 1, y′(0) = 1/5 14 y′′ + 2 sin y cos3 y = 0, y(2) = 0, y′(2) = 1
15 y′′ = 2yy′′, y(4) = 1, y′(4) = 1 16 y′′ = y

√
y′, y(0) = 6, y′(0) = 9

17 y′′ = y′ + (y′)2, y(2) = 0, y′(2) = 1 18 y′′ = 128y3, y(0) = 1, y′(0) = 8
19 y′′ = (y′)2, y(1) = 0, y′(1) = 1 20 y′′ = 2e4y, y(2) = 0, y′(2) = 1

21 y′′ = y′ cos y, y(0) =
π

2
, y′(0) = 1 22 yy′′ + (y′)2 = 0, y(1) =

√
2, y′(1) = 1/

√
2

23 2yy′′ + (y′)2 = 0, y(1) = 2, y′(1) = 1/
√
2 24 y′′ = 72y3, y(2) = 1, y′(2) = 6

Çàäà÷à 2.4. Ðàçíûå òèïû äèôôåðåíöèàëüíûõ óðàâíåíèé, äîïóñêàþùèõ ïîíèæåíèå ïîðÿäêà.
Ðåøèòü äèôôåðåíöèàëüíîå óðàâíåíèå.

1. y′′ =
√
1− (y′)2 2. y′′ = 2 cos x sin2 x 3. y′′′ + y′′

x
= 0

4. xy′′′ − y′′ + 1
x
= 0 5. y′′ + 2

1−y (y
′)2 = 0 6. y′′ = cos3 x

7. (y′′)2 = y′ 8. (y′′)2 = y′ 9. y′′ = ex/2 + 15
√
x

10. y′′ = 1 + lnx 11. y3y′′ = 4y4 − 4 12. xy′′ = y′ ln y′

13. y′′ = 8 sin3 y cos y 14. y′′ = 4x sh 2x 15. 2xy′′ = 1 + y′
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×àñòü 3. Ëèíåéíûå äèôôåðåíöèàëüíûå óðàâíåíèÿ

Çàäà÷à 3.1. Íàéòè îáùåå ðåøåíèå ëèíåéíîãî îäíîðîäíîãî äèôôåðåíöèàëüíîãî óðàâíåíèÿ ñ
ïîñòîÿííûìè êîýôôèöèåíòàìè.

1. y′′ + 2y′ − 3y = 0 2. y′′ + 4y′ + 4y = 0 3. y′′ − 9y = 0
4. y′′ + 9y = 0 5. y′′ + 9y′ = 0 6. y′′′ + y′′ − 20y′ = 0
7. y′′ − 6y′ + 10y = 0 8. y′′ − 4y′ − 5y = 0 9. y′′ − 4y′ + 5y = 0
10. yIV + 63y′′ − 64y = 0 11. yIV − 10y′′ + 25y = 0 12. y′′′ + 4y′′ + 5y′ = 0
13. y′′ − 3y′ − 10y = 0 14 y′′ − 6y′ + 9y = 0 15 y′′ + 10y′ + 29y = 0
16 y′′′ + 12y′′ + 40y′ = 0 17 yIV + 3y′′ − 4y = 0 18 y′′ − 3y′ − 4y = 0
19 yIV + 14y′′′ + 49y′′ = 0 20 y′′′ + 4y′′ − 12y′ = 0 21 y′′ − 4y′ = 0
22 y′′ − 4y = 0 23 y′′ + 4y = 0 24 y′′ − 2y′ + 2y = 0
25 yIV + 48y′′ − 49y = 0 26 yIV + 3y′′′ − 28y′′ = 0 27 y′′ + 12y′ + 36y = 0
28 y′′′ + 6y′′ + 10y′ = 0 29 y′′ + 21y′ − 100y = 0 30 y′′ − y′ − 6y = 0
31 y′′′ − 8y′′ + 16y′ = 0 32 y′′′ − 14y′′ + 50y′ = 0 33 yIV + 7y′′ − 144y = 0
34 y′′′ + y′′ − 2y′ = 0 35 yIV + 10y′′′ + 25y′′ = 0 36 y′′ + 2y′ + 10y = 0
37 y′′ + 8y′ − 9y = 0 38 yIV − 4y′′′ − 5y′′ = 0 39 y′′ − 10y′ + 25y = 0
40 y′′′ + 2y′′ + 5y′ = 0 41 y′′ − 12y′ − 64y = 0 42 y′′ − 2y′ − 8y = 0
43 y′′′ + 8y′′ + 16y′ = 0 44 yIV − 10y′′′ + 26y′′ = 0 45 yIV + 16y′′ − 225y = 0
46 y′′′ + 3y′′ − 4y′ = 0 47 yIV − 12y′′′ + 36y′′ = 0 48 y′′ + 8y′ + 17y = 0
49 yIV + 24y′′ − 25y = 0 50 yIV + 3y′′′ − 18y′′ = 0 51 y′′′ − 10y′′ + 25y′ = 0
52 y′′ − 6y′ + 13y = 0 53 yIV − 80y′′ − 81y = 0 54 y′′ + y′ − 12y = 0
55 y′′′ − 14y′′ + 49y′ = 0 56 yIV − 2y′′′ + 5y′′ = 0 57 yIV + 15y′′ − 16y = 0
58 y′′′ − 2y′′ − 15y′ = 0 59 yIV + 6y′′′ + 9y′′ = 0 60 y′′ − 8y′ + 20y = 0

Çàäà÷à 3.2.

1) Íàéòè îáùåå ðåøåíèå ëèíåéíîãî îäíîðîäíîãî óðàâíåíèÿ.
2) Íàéòè ÷àñòíîå ðåøåíèå ëèíåéíîãî íåîäíîðîäíîãî óðàâíåíèÿ ìåòîäîì íåîïðåäåëåííûõ êîýô-
ôèöèåíòîâ. Ñäåëàòü ïðîâåðêó.
3) Íàéòè îáùåå ðåøåíèå íåîäíîðîäíîãî óðàâíåíèÿ.

1. y′′ + 3y′ + 2y = 2e3x 2. y′′ + 3y′ + 2y = e−x

3. y′′ + 3y′ + 2y = 4 4. y′′ + 2y′ + 2y = e2x

5. y′′ + 4y′ + 5y = 8 sin x 6. y′′ + 25y = 5x+ 10
7. y′′ + 25y′ = 5x+ 10 8. y′′ + 25y = 5x+ 2e−x

9. y′′ + 5y′ + 6y = ex 10. y′′ + 5y′ + 6y = 3e−2x

11. y′′ + 5y′ + 6y = 6x 12. y′′ + 2y′ + 10y = sin 3x+ 2 cos 3x
13. y′′ + 2y′ + 10y = 5x2 + 2 14. y′′ + y′ = x+ 1
15. y′′ − 4y′ + 3y = 6x+ 5 16. y′′′ + 9y′ = 9x2 − 7
17. y′′ − 5y′ − 6y = 4e2x 18. y′′ − 5y′ − 6y = −7e−x
19. y′′ − 4y′ + 5y = 4 sin x 20. y′′ − 5y′ + 4y = 2x2 − 5x+ 5
21. y′′′ − 6y′′ + 10y′ = 20x− 2 22. y′′ − 4y′ + 3y = 2e−x

23. y′′ − 4y′ + 3y = −2ex 24. y′′ + 16y = 7 cos 3x+ 14 sin 3x
25. y′′ + 2y′ + y = 3x+ 7 26. y′′′ + 6y′′ + 10y′ = 15x2 + 18x+ 13
27. y′′ − 9y′ + 8y = 3e2x 28. y′′ − 9y′ + 8y = 7ex

29. y′′ − 5y′ + 6y = 5 cos x 30. y′′ + 3y′ − 4y = 2e−3x

31. y′′ + 3y′ − 4y = 5ex 32. y′′ − 9y = 18 cos 3x− 9 sin 3x
33. y′′ + 9y = 9x2 + 9x+ 2 34. y′′′ + 4y′′ + 4y′ = 16x+ 20

35. y′′ + y′ − 6y = 2e3x 36. y′′ + y′ − 6y = 5e2x

37. y′′ − 2y′ + 5y = 13 sin 3x 38. y′′ + 4y′ + 4y = −3x− 2
39. y′′′ − 2y′′ + 5y′ = 15x2 − 12x− 4 40. y′′ − 7y′ + 6y = 2e2x
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Çàäà÷à 3.3. Ðåøèòü ëèíåéíîå íåîäíîðîäíîå äèôôåðåíöèàëüíîå óðàâíåíèå ìåòîäîì âàðèàöèè
ïîñòîÿííîé.

1. y′′ + 4y =
1

sin 2x
2. y′′ + 4y′ + 4y = e−2x lnx

3. y′′ + 4y′ + 5y =
e−2x

cos2 x
4. y′′ − 2y′ + y =

ex

x

5. y′′ − 2y′ + y =
ex√
4− x2

6. y′′ + 9y =
1

cos3 3x

7. y′′ + 4y′ + 4y =
e−2x

x2
8. y′′ − 2y′ + y =

ex

x2 − 4

9. y′′ + 16y =
1

cos 4x
10. y′′ + 4y =

1

cos2 2x

11. y′′ − 2y′ + y =
ex√
x2 − 4

12. y′′ + y =
1

sin3 x

13. y′′ − 4y′ + 4y =
e2x

x3
14. y′′ − 2y′ + y =

ex

x2 + 4

15. y′′ + 2y′ + 2y =
e−x

cosx
16. y′′ − 2y′ + 2y =

ex

sin2 x

17. y′′ − 2y′ + 2y =
ex

sinx
18. y′′ + y = ctg x

19. y′′ − 4y′ + 4y =
e2x

x3
20. y′′ − y′ = e2x√

e2x − 1

Çàäà÷à 3.4. Ðåøèòü çàäà÷ó Êîøè äëÿ ñèñòåìû ëèíåéíûõ äèôôåðåíöèàëüíûõ óðàâíåíèé.

1

{
ẋ = x− 5y x(0) = 4

ẏ = −x− 3y y(0) = −2
2

{
ẋ = 3x+ y x(0) = 3

ẏ = 8x+ y y(0) = −6

3

{
ẋ = 5x+ 8y x(0) = 6

ẏ = 3x+ 3y y(0) = −2
4

{
ẋ = 2x+ y x(0) = 4

ẏ = x+ 2y y(0) = 2

5

{
ẋ = 2x+ 8y x(0) = 6

ẏ = x+ 4y y(0) = 0
6

{
ẋ = x+ 3y x(0) = 5

ẏ = x− y y(0) = −1

7

{
ẋ = x+ 4y x(0) = −1
ẏ = 2x− y y(0) = 4

8

{
ẋ = −5x+ 2y x(0) = 5

ẏ = x− 6y y(0) = −2

9

{
ẋ = 8x− 3y x(0) = 4

ẏ = 2x+ y y(0) = 3
10

{
ẋ = −x− 2y x(0) = 3

ẏ = 3x+ 4y y(0) = −4

11

{
ẋ = 3x+ y x(0) = 5

ẏ = x+ 3y y(0) = −3
12

{
ẋ = 4x− 8y x(0) = 3

ẏ = −8x+ 4y y(0) = 1

13

{
ẋ = x+ 4y x(0) = −1
ẏ = 2x+ 3y y(0) = 2

14

{
ẋ = −x+ 3y x(0) = 5

ẏ = x+ y y(0) = 1

15

{
ẋ = 2x+ 5y x(0) = 2

ẏ = x− 2y y(0) = 4
16

{
ẋ = x+ 2y x(0) = 5

ẏ = 4x− y y(0) = 2

17

{
ẋ = 2x+ 3y x(0) = 5

ẏ = 5x+ 4y y(0) = 3
18

{
ẋ = 5x+ 4y x(0) = 7

ẏ = 4x+ 5y y(0) = 1

19

{
ẋ = x+ 2y x(0) = 4

ẏ = 4x+ 3y y(0) = 5
20

{
ẋ = x+ 4y x(0) = 2

ẏ = x+ y y(0) = −3
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