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Âàðèàíò 1.

1. y′ + y cos x =
1

2
sin 2x.

2. (x + y)dx− (y − x)dy = 0.

3. y′ =
1 + y

1− x
.

4. (x2 + y)dx + (x− 2y)dy = 0.
5. y′ + y = x

√
y.

6. (2y + 1)dx = (y − x)dy.
7. xy′′ + x(y′)2 − y′ = 0; y(2) = 2, y′(2) = 1.

8. y′′ − 2

1− y
(y′)2 = 0.

9. y′′ − 3y′ + 2y = ex.
10. y′′ + 9y = x + 3.
11. y′′ + y = 2 cos x.

12. y′′ − 2y′ + y =
ex

x
.

13.
{

ẋ = −3x + y
ẏ = x− y

14. Íàéòè êðèâóþ, ïðîõîäÿùóþ ÷åðåç òî÷êó M(1, 2) è îáëàäàþùóþ
òåì ñâîéñòâîì, ÷òî îòðåçîê, îòñåêàåìûé íà îñè îðäèíàò ëþáîé êàñàòåëü-
íîé, ðàâåí àáñöèññå òî÷êè êàñàíèÿ.

15. Ïîêàçàòü, ÷òî ôóíêöèÿ y = sin x + cos x ÿâëÿåòñÿ ðåøåíèåì äèô-
ôåðåíöèàëüíîãî óðàâíåíèÿ y′′ + y = 0.

Âàðèàíò 2.

1. (1 + s2)dt =
√

tds.
2. xdy − ydx =

√
x2 + y2dx.

3. y′ =
3y − x2

x
.

4.

(
1

x2
+

3y2

x4

)
dx− 2y

x3
= 0.

5. y′ + xy = x3y3.
6. (2y − 3)dx + (2x + 3y2)dy = 0.
7. y′′ = y′ + x.
8. 2y′′ = 3y2; y(−2) = 1, y′(−2) = −1.
9. y′′ + y = 1

cos x
.

10. y′′ − 2y′ = x2 − 4x.
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11. y′′ + 16y = 4 sin x.
12. y′′ − 4y′ + 4y = xex.

13.
{

ẋ = x + y
ẏ = −x + 3y

14. Íàéòè êðèâóþ, ïðîõîäÿùóþ ÷åðåç òî÷êó Ì(5, -1) è îáëàäàþùóþ
òåì ñâîéñòâîì, ÷òî óãëîâîé êîýôôèöèåíò êàñàòåëüíîé â ëþáîé òî÷êå
êðèâîé ðàâåí êâàäðàòó îðäèíàòû òî÷êè êàñàíèÿ.

15. Ïîêàçàòü, ÷òî ôóíêöèÿ y =
sin x

x
ÿâëÿåòñÿ ðåøåíèåì äèôôåðåí-

öèàëüíîãî óðàâíåíèÿ xy′ + y = cos x.

Âàðèàíò 3.

1. (y − 2)dx + x2dy = 0.
2. (2

√
yx− y)dx + xdy = 0.

3. y′ +
3y

x
= x5.

4. (x2 + 3xy3)dx =
1

2
(y2 − 9x2y2)dy.

5. x2dy − y2dx = 0.
6. 3y2y′ = x− y3 + 1; y(1) = −1.
7. 2xy′y′′ = (y′)2 − 1.

8. y′′ sin y − 2(y′)2 cos y = 0; y(0) =
π

4
, y′(0) = 2.

9. y′′ − 2y′ + y = 4ex.

10. y′′ + 3y′ + 2y =
1

ex + 1
.

11. y′′ − 5y′ + 6y = 2x− 3.
12. y′′ − 4y′ + 5y = sin x.

13.
{

ẋ = 8x + 4y
ẏ = 12x + 16y

14 . Íàéòè êðèâóþ, ïðîõîäÿùóþ ÷åðåç òî÷êó Ì(-1, -1) è îáëàäàþùóþ
òåì ñâîéñòâîì, ÷òî îòðåçîê, îòñåêàåìûé íà îñè àáñöèññ êàñàòåëüíîé â
ëþáîé òî÷êå êðèâîé, ðàâåí êâàäðàòó àáñöèññû òî÷êè êàñàíèÿ.

15. Ïîêàçàòü, ÷òî ôóíêöèÿ y = sin x ÿâëÿåòñÿ ðåøåíèåì äèôôåðåí-
öèàëüíîãî óðàâíåíèÿ y′ sin x− y cos x = 0.

Âàðèàíò 4.

1. xy′ + y = ln x.
2. (y − 3x2)dx− (4y − x)dy = 0.
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3. (x− y)ydx = x2dy.
4. dx− xtgydy = ctgydy.

5. y′ =
1 + x2

4 + y2
.

6. 3y2y′ − 2y3 = x + 1; y(0) = 1.
7. yy′′ − (y′)2 = y2y′.

8. y′′ =
y′

x
+

x2

y′
; y(2) = 0, y′(2) = 4.

9. y′′ − 5y′ + 6y = x + ex.
10. y′′ + 9y = e2x.
11. y′′ + 4y′ + 4y = e−2x ln x.
12. y′′ − y′ = 2x + 5.

13.
{

ẋ = 6x + 2y
ẏ = −2x + 2y

14. Íàéòè êðèâóþ, ïðîõîäÿùóþ ÷åðåç òî÷êó Ì(0, -2) è îáëàäàþùóþ
òåì ñâîéñòâîì, ÷òî òàíãåíñ óãëà íàêëîíà êàñàòåëüíîé â ëþáîé òî÷êå êðè-
âîé ðàâåí îðäèíàòå ýòîé òî÷êè, óâåëè÷åííîé íà òðè åäèíèöû.

15. Ïîêàçàòü, ÷òî ôóíêöèÿ y = e3x ÿâëÿåòñÿ ðåøåíèåì äèôôåðåíöè-
àëüíîãî óðàâíåíèÿ y′′ − 5y′ + 6y = 0.

Âàðèàíò 5.

1. y′ − 2y

x + 1
= (x + 1)3.

2. xy2dy = (x3 + y3)dx.
3. y′ = 3x−y.
4. (x2 + y)dx = (3− y2 − x)dy.
5. xy′ − 4y = x2√y.
6. y − xy′ = 2(x + yy′).

7. xy′′ = y′ ln
y′

x
.

8. yy′′ + y = (y′)2; y(1) = 1, y′(1) =
√

2.
9. y′′ − 4y′ + 4y = x2 + 2.
10. y′′ + 4y = tg2x.
11. y′′ + y = 2 sin x− 3 cos x.
12. y′′ − 3y′ + 2y = 6e4x.

13.
{

ẋ = −2y
ẏ = 2x
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14. . Íàéòè êðèâóþ, ïðîõîäÿùóþ ÷åðåç òî÷êó Ì(3, 1) è îáëàäàþùóþ
òåì ñâîéñòâîì, ÷òî îòðåçîê êàñàòåëüíîé ìåæäó òî÷êîé êàñàíèÿ è îñüþ
àáñöèññ äåëèòñÿ ïîïîëàì â òî÷êå ïåðåñå÷åíèÿ ñ îñüþ îðäèíàò.

15. Ïîêàçàòü, ÷òî ôóíêöèÿ y = −1

x
ÿâëÿåòñÿ ðåøåíèåì äèôôåðåíöè-

àëüíîãî óðàâíåíèÿ y′′ + xy′ = −y + 2y3.

Âàðèàíò 6.

1. y′ + 2xy = 2xy2.

2. (t2 − xt2)
dx

dt
+ x2 + tx2 = 0.

3. y′ = 3
y

x
+

y2

x2
+ 1.

4. y′ cos x− y sin x = 2x.
5. 2(3xy2 + 2x3)dx + 3(2x2y + y2)dy = 0.
6. (ex+y + 3x2)dx + (ex+y + 4y3)dy = 0.
7. (x− 3)y′′ + y′ = 0.

8. y′′ =
√

1− (y′)2.
9. y′′ − 4y′ + 3y = x + 5.
10. y′′ − 5y′ + 6y = 3e2x.

11. y′′ − y′ =
ex

1 + ex
.

12. y′′ + 25y = cos 5x.

13.
{

ẋ = −12x + 2y
ẏ = 4x− 10y

14. Íàéòè êðèâóþ, ïðîõîäÿùóþ ÷åðåç òî÷êó Ì(2, 3) è îáëàäàþùóþ
òåì ñâîéñòâîì, ÷òî äëèíà ëþáîé ïîäêàñàòåëüíîé ðàâíà ñðåäíåìó àðèô-
ìåòè÷åñêîìó êîîðäèíàò òî÷êè êàñàíèÿ.

15. Ïîêàçàòü, ÷òî ôóíêöèÿ y = sin 2x ÿâëÿåòñÿ ðåøåíèåì äèôôåðåí-
öèàëüíîãî óðàâíåíèÿ y′′ + 4y = 0.

Âàðèàíò 7.

1. xy′ − y = x2tgx.

2.

(
4x− y2

x2

)
dx +

2y

x
dy = 0.

3. y′ =
y

x
+
(

y

x

)2

.

4. ln cos ydx + xtgydy = 0.
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5. y′ctgx = y2 − 1.
6. y − y′ cos x = y2 cos x(1− sin x).
7. (y′)2 + y′ = xy′′.
8. y3y′′ = −1; y(1) = 1, y′(1) = 0.

9. y′′ − 2y′ + y =
ex

√
4− x2

.

10. y′′ − 2y′ + 2y = xex.
11. y′′ − 4y = sin 2x.
12. y′′ − 7y′ + 6y = −2ex.

13.
{

ẋ = 2x + 5y + et

ẏ = x + 6y
14. Íàéòè êðèâóþ, ïðîõîäÿùóþ ÷åðåç òî÷êó Ì(2, 5) è îáëàäàþùóþ

òåì ñâîéñòâîì, ÷òî îòðåçîê ëþáîé åå êàñàòåëüíîé, çàêëþ÷åííûé ìåæäó
îñÿìè êîîðäèíàò, äåëèòñÿ ïîïîëàì â òî÷êå êàñàíèÿ.

15. Ïîêàçàòü, ÷òî ôóíêöèÿ y = x2 ÿâëÿåòñÿ ðåøåíèåì äèôôåðåíöè-
àëüíîãî óðàâíåíèÿ x(x− 1)y′ + y = x2(2x− 1).

Âàðèàíò 8.

1. y′ =
x− y

x + y
.

2. 3x2eydx = (1− x3ey)dy.
3. 2xyy′ = y2 − 1.

4. y′ − ytgx =
1

cos3 x
.

5. xy2y′ = x2 + y3.
6. (x2 + 2xy)dx + xydy = 0.
7. y′′(ex + 1) + y′ = 0.
8. 2yy′′ = (y′)2 + y2.
9. y′′ + y = cos x.
10. y′′ − 2y′ = x2 + x.
11. y′′ − 7y′ + 12y = xex.

12. y′′ − 4y′ + 4y =
e2x

x
√

1− x2
.

13.
{

ẋ = y
ẏ = −2x− y

14. Íàéòè êðèâóþ, ïðîõîäÿùóþ ÷åðåç òî÷êó Ì(3, 4) è îáëàäàþùóþ
òåì ñâîéñòâîì, ÷òî îòðåçîé, îòñåêàåìûé ëþáîé åå êàñàòåëüíîé íà îñè
îðäèíàò, ðàâåí óäâîåííîìó ìîäóëþ ðàäèóñà�âåêòîðà òî÷êè êàñàíèÿ.
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15. Ïîêàçàòü, ÷òî ôóíêöèÿ y =
1

2
e2x ÿâëÿåòñÿ ðåøåíèåì äèôôåðåí-

öèàëüíîãî óðàâíåíèÿ y′′ = 2y′.

Âàðèàíò 9.

1. xy′ − y = xy3.
2. xy′ = y +

√
x2 + y2.

3. y′ = ex−y.
4. e−ydx + (1− xe−ydy = 0.

5. y′ +

√
1 + cos 2x

1 + sin y
= 0.

6. y′x ln x− y = 3x3 ln2 x.
7. x2y′′ = (y′)2.
8. 2y′′ = (y′)2 + 1.
9. y′′ − 6y′ = 3e−x.

10. y′′ − 2y′ + y =
ex

x2
.

11. y′′ − 2y′ + 2y = sin 2x.
12.y′′ + 9y = sin 3x− cos 3x.

13.
{

ẋ = y − x
ẏ = x− y

14. Íàéòè êðèâóþ, ïðîõîäÿùóþ ÷åðåç òî÷êó Ì(0, -2) è îáëàäàþùóþ
òåì ñâîéñòâîì, ÷òî óãëîâîé êîýôôèöèåíò êàñàòåëüíîé â ëþáîé åå òî÷êå
ðàâåí óòðîåííîé îðäèíàòå òî÷êè êàñàíèÿ.

15. Ïîêàçàòü, ÷òî ôóíêöèÿ y =
1

2
(x2 + 1) ÿâëÿåòñÿ ðåøåíèåì äèôôå-

ðåíöèàëüíîãî óðàâíåíèÿ 1 + (y′)2 = 2yy′′.

Âàðèàíò 10.

1. y′ +
xy

1 + x2
=

1

1 + x2
.

2. 3xy2y′ − 2y3 = x3.

3. y′ =
y

x + 1
.

4. xy′ + 2
√

xy = y.

5. y′ =
y

x
+ sin

y

x
.

6. 2x cos2 ydx + (2y − x2 sin 2y)dy = 0.
7. (x2 + 1)y′′ = 2xy′.
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8. yy′′ = (y′)2 − (y′)3.

9. y′′ + y =
1

cos3 x
.

10. y′′ − 3y′ = x2 + x.
11. y′′ + y = 4 sin x

2
.

12. y′′ − 5y′ + 6y = x + ex.

13.
{

ẋ = −3x− y
ẏ = x− y

14. Íàéòè êðèâóþ, ïðîõîäÿùóþ ÷åðåç òî÷êó Ì(1, 1) è îáëàäàþùóþ
òåì ñâîéñòâîì, ÷òî ïåðïåíäèêóëÿð, îïóùåííûé èç íà÷àëà êîîðäèíàò íà
êàñàòåëüíóþ, ðàâåí àáñöèññå òî÷êè êàñàíèÿ.

15. Ïîêàçàòü, ÷òî ôóíêöèÿ y = e−2x ÿâëÿåòñÿ ðåøåíèåì äèôôåðåí-
öèàëüíîãî óðàâíåíèÿ y′′ − 4y = 0.

Âàðèàíò 11.

1. xy′ + y = −xy2.
2. (1 + x2)dy = (y

√
1 + x2 − xy)dx.

3. y′ + y cos x = cos x.
4. (3x2 + 2y)dx + (2x− 3)dy = 0.

5. y′ =
y

x

(
1 + ln

y

x

)
.

6. (x + y − 1)dx + (ey + x)dy = 0.
7. y4 − y3y′′ = 1.
8. xy′′ + x(y′)2 − y′; y(2) = 2, y′(2) = 1.
9. y′′ − 4y′ + 13y = x + 1.
10. y′′ + 2y′ + y = 5e−x.

11. y′′ − 3y′ + 2y =
ex

1 + e2x
.

12. y′′ − 9y = sin 3x.

13.
{

ẋ = y
ẏ = x + 2sht

14. Íàéòè êðèâóþ, ïðîõîäÿùóþ ÷åðåç òî÷êó Ì(4, 2) è îáëàäàþùóþ
òåì ñâîéñòâîì, ÷òî îòðåçîê, îòñåêàåìûé ëþáîé åå êàñàòåëüíîé íà îñè
îðäèíàò, ðàâåí ïîëóñóììå êîîðäèíàò òî÷êè êàñàíèÿ.

15. Ïîêàçàòü, ÷òî ôóíêöèÿ y = sin x + cos x ÿâëÿåòñÿ ðåøåíèåì äèô-
ôåðåíöèàëüíîãî óðàâíåíèÿ y′′ + y = 0.

Âàðèàíò 12.
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1. y′ + ytgx = tgx.
2.
√

1− y2 + y
√

1− x2y′ = 0.
3. (x3 + ey)y′ = 3x2.

4.
4 + y2

√
x2 + 4x + 13

=
3y + 2

x + 1
y′.

5. y′ =
y

x
+ e

y

x .

6. (3x2y − 4xy2)dx + (x3 − 4x2y + 12y3)dy = 0.
7. y3y′′ = 1.
8. (x + 1)y′′ + x(y′)2 = y′.
9. 4y′′ − y = x3 − 24x.

10. y′′ + 2y′ + y =
e−x

√
1− x2

.

11. y′′ + y = cos x.
12. y′′ − y′ = 4ex.

13.
{

ẋ = 2x + y
ẏ = 3x + 4y

14. Íàéòè êðèâóþ, ïðîõîäÿùóþ ÷åðåç òî÷êó Ì(-1, 2) è îáëàäàþùóþ
òåì ñâîéñòâîì, ÷òî âñå åå êàñàòåëüíûå ïðîõîäÿò ÷åðåç íà÷àëî êîîðäèíàò.

15. Ïîêàçàòü, ÷òî ôóíêöèÿ y =
sin x

x
ÿâëÿåòñÿ ðåøåíèåì äèôôåðåí-

öèàëüíîãî óðàâíåíèÿ xy′ + y = cos x.

Âàðèàíò 13.

1. y′ = 3x+y.

2. y′ − y

x(x + 1)
.

3. (y′ + 1)e2y = 1.
4. xy′ =

√
x2 + y2 + y.

5. y′ − 2yex = 2
√

yex.
6. (x + sin y)dx + (x cos y + sin y)dy = 0.
7. y′′ = y′ + (y′)2.

8. y′′ sin x = (1 + y′) cos x; y(
π

2
) = 0, y′(

π

2
) = 1.

9. y′′ − y = ex.
10. y′′ − 2y′ = xe−x.
11. y′′ + 4y = sin x

2
.

12. y′′ − 4y′ + 5y =
e2x

cos x
.
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13.
{

ẋ = y
ẏ = x + et + e−t

14. Íàéòè êðèâóþ, ïðîõîäÿùóþ ÷åðåç òî÷êó Ì(-1, 2) è îáëàäàþùóþ
òåì ñâîéñòâîì, ÷òî òî÷êà ïåðåñå÷åíèÿ ëþáîé åå êàñàòåëüíîé ñ îñüþ àáñ-
öèññ èìååò àáñöèññó, âäâîå ìåíüøóþ àáñöèññû òî÷êè êàñàíèÿ.

15. Ïîêàçàòü, ÷òî ôóíêöèÿ y = sin x ÿâëÿåòñÿ ðåøåíèåì äèôôåðåí-
öèàëüíîãî óðàâíåíèÿ y′ sin x− y cos x = 0.

Âàðèàíò 14.

1. xy′ − y = x2 ln x.
2. y′ = sin (x− y) + sin (x + y).

3. 2y′ ln x +
y

x
=

cos x

y
.

4. (2x3 − xy2)dx + (2y3 − x2y)dy = 0.

5.
dx

dt
=

x

t
− t

x
.

6. (x2 + y2 + y)dx + (2xy + x + ey)dy = 0.
7. y′′ = y′ + x.

8. y′′ +
2

1− y
(y′)2 = 0.

9. y′′ + y = −ctg2x.
10. 2y′′ + y′ − y = 2ex.
11. y′′ − 5y′ = 5x2 − 2x− 1.
12. y′′ + 4y = 1 + cos x.

13.
{

ẋ = −7x + y
ẏ = −2x− 5y

14. Íàéòè êðèâóþ, ïðîõîäÿùóþ ÷åðåç òî÷êó Ì(2, 3) è îáëàäàþùóþ
òåì ñâîéñòâîì, ÷òî îòðåçîê íîðìàëè â ëþáîé òî÷êå êðèâîé, çàêëþ÷åííûé
ìåæäó îñÿìè êîîðäèíàò, äåëèòñÿ ïîïîëàì â ýòîé òî÷êå.

15. Ïîêàçàòü, ÷òî ôóíêöèÿ y = e3x ÿâëÿåòñÿ ðåøåíèåì äèôôåðåíöè-
àëüíîãî óðàâíåíèÿ y′′ − 5y′ + 6y = 0.

Âàðèàíò 15.

1. y(ex + 1)− y = 0.
2. eydx + (xey − 2y)dy = 0.

3. y′ − xy

1− x2
= xy2.

4. y = x
(
y′ + e

y
x

)
.
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5. y′ − yex = 2xeex

.
6. xy + y2 = (2x2 + xy)y′.
7. y′′ = e2y; y(0) = 0, y′(0) = 1.
8. y′′ = (y′)2.
9. y′′ − y′ = 2(1− x).

10. y′′ − y′ =
ex

1 + ex
.

11. y′′ + 16y = sin 2x− 3 cos 2x.
12. y′′ − 4y′ + 4y = 2e2x.

13.
{

ẋ = 2y − 5x + et

ẏ = x− 6y
14. Íàéòè êðèâóþ, ïðîõîäÿùóþ ÷åðåç òî÷êó Ì(-1, 1) è îáëàäàþùóþ

òåì ñâîéñòâîì, ÷òî îòðåçîê ëþáîé åå êàñàòåëüíîé ðàâåí ðàññòîÿíèþ òî÷-
êè êàñàíèÿ îò íà÷àëà êîîðäèíàò.

15. Ïîêàçàòü, ÷òî ôóíêöèÿ y = −1

x
ÿâëÿåòñÿ ðåøåíèåì äèôôåðåíöè-

àëüíîãî óðàâíåíèÿ y′′ + xy′ = −y + 2y3.

Âàðèàíò 16.

1. y′ = −x + y

x
.

2. yxy−1dx + xy ln xdy = 0.
3. xy′ + y = sin x.
4. 2y′ sin x + y cos x = y3 sin2 x.
5. xy′ = y2 − y.
6. (

√
xy −

√
x)dx = −(

√
xy +

√
y)dy.

7. y′′(1 + y) = 5(y′)2.
8. y′′tgx = y′ + 1.
9. y′′ − 2y′ = ex(x + 4).
10. y′′ − 3y′ + 2y = 7e2x.
11. y′′ − y′ = e2x cos ex.
12. y′′ + y = 4 sin 4x− cos 4x.

13.
{

ẋ = 2x + y
ẏ = 2x + 3y

14. Íàéòè êðèâóþ, ïðîõîäÿùóþ ÷åðåç òî÷êó Ì(1, 3) è îáëàäàþùóþ
òåì ñâîéñòâîì, ÷òî åñëè ÷åðåç ëþáóþ òî÷êó êðèâîé ïðîâåñòè ïàðàëëåëü-
íûå êîîðäèíàòíûì îñÿì ïðÿìûå äî âñòðå÷è ñ îñÿìè êîîðäèíàò, òî ïëî-
ùàäü ïîëó÷åííîãî ïðÿìîóãîëüíèêà äåëèòñÿ êðèâîé â îòíîøåíèè 1:2.
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15. Ïîêàçàòü, ÷òî ôóíêöèÿ y = sin 2x ÿâëÿåòñÿ ðåøåíèåì äèôôåðåí-
öèàëüíîãî óðàâíåíèÿ y′′ + 4y = 0.

Âàðèàíò 17.

1.
ds

dt
− 2s = t3 ln t.

2. xy′ cos
(

y

x

)
= y cos

(
y

x

)
− x.

3. xyy′ = 1− x2.
4. (x2 + y2 + 1)dy + xydx = 0.

5. y′ =

√
1− y2

1− x2
.

6. (1 + x
√

x2 + y2)dx + (−1 + y
√

x2 + y2)dy = 0.
7. xy′′ − y′ = x2ex.
8. y′′ + 2y(y′)3 = 0; y(0) = 0, y′(0) = −3.
9. y′′ − y′ = e2x

√
1− e2x.

10. y′′ − 2y′ + 10y = 10x2 + 7x− 5.
11. y′′ − 2y′ + y = 4ex.
12 y′′ − y′ = sin x.

13.
{

ẋ = y
ẏ = −2x− 3y

14. Íàéòè êðèâóþ, ïðîõîäÿùóþ ÷åðåç òî÷êó Ì(0, 1) è îáëàäàþùóþ
òåì ñâîéñòâîì, ÷òî ïîäêàñàòåëüíàÿ åå èìååò ïîñòîÿííóþ äëèíó a.

15. Ïîêàçàòü, ÷òî ôóíêöèÿ y = x2 ÿâëÿåòñÿ ðåøåíèåì äèôôåðåíöè-
àëüíîãî óðàâíåíèÿ x(x− 1)y′ + y = x2(2x− 1).

Âàðèàíò 18.

1. y′ − y cos x = y2 cos x.
2. (xy′ − y)arctg y

x
= x.

3. y′ctgx = 1 + y2.

4. (y + x ln y)dx +

(
x2

2y
+ x + 1

)
dy = 0.

5. y′ − y

1− x2
= 1 + x.

6. (1 + e
x
y )dx + e

x
y

(
1− x

y

)
dy = 0.

7. xy′′ + y′ + x = 0.
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8. y′′ =
1

4
√

y
; y(0) = 1, y′(0) = 1.

9. y′′ − 4y′ + 3y = xe5x.
10. y′′ + 4y′ + 4y = 8e−2x.
11. 2y′′ − y′ = 1.

12. y′′ + y =
1√

cos 2x
.

13.
{

ẋ = 5x− y
ẏ = x + 3y

14. Íàéòè êðèâóþ, ïðîõîäÿùóþ ÷åðåç òî÷êó Ì(1, 1) è îáëàäàþùóþ
òåì ñâîéñòâîì, ÷òî ïîäêàñàòåëüíàÿ åå âäâîå áîëüøå àáñöèññû òî÷êè êà-
ñàíèÿ.

15. Ïîêàçàòü, ÷òî ôóíêöèÿ y =
1

2
e2x ÿâëÿåòñÿ ðåøåíèåì äèôôåðåí-

öèàëüíîãî óðàâíåíèÿ y′′ = 2y′.

Âàðèàíò 19.

1. y′ − ytgx = cos x.

2. y2y′ =
1− 2x

y
= x.

3. y′ =
2xy

x2 − y2
.

4. (1 + y2)dx = (
√

1 + y2 sin y − 2xy)dy.
5. xy′ + y = y2 ln x.

6. xy′ sin
y

x
+ x = sin

y

x
.

7. x3y′′ + x2y′ = 1.
8. yy′′ + (y′)2 = 0.
9. y′′ + 6y′ + 9y = 3e3x.
10. y′′ + y = tg2x.
11. y′′ − y′ = 2x + 1.
12. y′′ − 4y = xe2x.

13.
{

ẋ = 3x− y
ẏ = x + y + e2t

14. Íàéòè êðèâóþ, ïðîõîäÿùóþ ÷åðåç òî÷êó Ì(-1, 2) è îáëàäàþùóþ
òåì ñâîéñòâîì, ÷òî àáñöèññà öåíòðà òÿæåñòè ïëîñêîé ôèãóðû, îãðàíè-
÷åííîé îñÿìè êîîðäèíàò, ýòîé êðèâîé è è îðäèíàòîé ëþáîé åå òî÷êè,
ðàâíà 3

4
àáññöèññû ýòîé òî÷êè.
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15. Ïîêàçàòü, ÷òî ôóíêöèÿ y =
1

2
(x2 + 1) ÿâëÿåòñÿ ðåøåíèåì äèôôå-

ðåíöèàëüíîãî óðàâíåíèÿ 1 + (y′)2 = 2yy′′.

Âàðèàíò 20.

1. y′ = e−y.

2.
dx

x(y − 1)
+

dy

y(x + 2)
= 0.

3. y′ + ytgx = secx.
4. (2xy + sin x)dx + (x2 + y2)dy = 0.

5. y′ =
y

x
+ 1.

6. y′ =
4

x
+ x

√
y.

7. y′′ + ytgx = sin 2x.
8. y3y′′ = 1.
9. y′′ − y′ = xex.
10. y′′ + 3y′ + 2y = x− 1.
11. y′′ + 4y = 2tg2x.
12. y′′ − 2y′ + y = ex sin x.

13.
{

ẋ = −x + 5y
ẏ = x + 3y

14. Íàéòè êðèâóþ, ïðîõîäÿùóþ ÷åðåç òî÷êó Ì(1, 2) è îáëàäàþùóþ
òåì ñâîéñòâîì, ÷òî îòðåçîê, îòñåêàåìûé íà îñè îðäèíàò íîðìàëüþ â ëþ-
áîé òî÷êå êðèâîé, ðàâåí ðàññòîÿíèþ ýòîé òî÷êè îò íà÷àëà êîîðäèíàò.

15. Ïîêàçàòü, ÷òî ôóíêöèÿ y = e−2x ÿâëÿåòñÿ ðåøåíèåì äèôôåðåí-
öèàëüíîãî óðàâíåíèÿ y′′ − 4y = 0.

Âàðèàíò 21.

1. xy′ − y = x3.

2.
dy

dx
+

y

x
= −xy2.

3. y′ + y sin x = y ln y.
4. (ex + ey)dx + (5 + xey)dy = 0.

5. y′ =
(

y

x

)2

− 2.

6. 5extgydx + (1− ex)sec2ydy = 0.
7. yy′′ − 2(y′)2 = 0.
8. (1 + x2)y′′ + 2xy′ = x3.

15



9. y′′ + 4y = sec2x.
10. y′′ − 10y′ + 25y = x + 5.
11. y′′ − 7y′ + 10y = ex − e2x.
12. y′′ + 25y = sin x.

13.
{

ẋ = 2x + 2y
ẏ = x + 3y + et

14. Íàéòè êðèâóþ, ïðîõîäÿùóþ ÷åðåç òî÷êó Ì(0, 1) è îáëàäàþùóþ
òåì ñâîéñòâîì, ÷òî îòðåçîê ëþáîé åå êàñàòåëüíîé ðàâåí ðàññòîÿíèþ òî÷-
êè ïåðåñå÷åíèÿ ýòîé êàñàòåëüíîé ñ îñüþ àáñöèññ îò òî÷êè Ð(0, 3).

15. Ïîêàçàòü, ÷òî ôóíêöèÿ y = sin x + cos x ÿâëÿåòñÿ ðåøåíèåì äèô-
ôåðåíöèàëüíîãî óðàâíåíèÿ y′′ + y = 0.

Âàðèàíò 22.

1. xy′ = y2 + 1.
2. 2xyy′ − y2 + x = 0.
3. x2y′ + 1 = y − xy′.
4. y′ + xexy = e(1−x)ex

.

5. y − xy′ = xsec
y

x
.

6. (tgx + 5y cos x)dx + 5(sin x− y3)dy = 0.
7. 2yy′′ = y′(y′ + 1).
8. y′′x ln x = y′.
9. y′′ + 9y = cos 3x.

10. y′′ + 4y′ + 4y =
e−2x

x3
.

11. y′′ − 2y′ = x2 + x.
12. y′′ + 4y′ + 3y = xe2x.

13.
{

ẋ = 2x + y
ẏ = 3x + 4y

14. Íàéòè êðèâóþ, ïðîõîäÿùóþ ÷åðåç òî÷êó Ì(1, 2) è îáëàäàþùóþ
òåì ñâîéñòâîì, ÷òî ïëîùàäü òðåóãîëüíèêà, îáðàçîâàííîãî îñüþ àáñöèññ,
êàñàòåëüíîé è ðàäèóñ�âåêòîðîì òî÷êè êàñàíèÿ, ïîñòîÿííà.

15. Ïîêàçàòü, ÷òî ôóíêöèÿ y =
sin x

x
ÿâëÿåòñÿ ðåøåíèåì äèôôåðåí-

öèàëüíîãî óðàâíåíèÿ xy′ + y = cos x.

Âàðèàíò 23.
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1. y′ +

√
1− y2

1− x2
= 0.

2. (xy2 + x)dx + (y + x2y)dy = 0.
3. y′ + y cos x = sin 2x.

4. ydx +
(
x− 1

2
x3y

)
dy = 0.

5. xy′ = y +
√

xy.
6. yexdx + (y + ex)dy = 0.
7. 2yy′′ = (y′)2.
8. y′′ + 2y′ = ex(y′)2.
9. y′′ − 6y′ + 8y = 2e4x.
10. y′′ + 2y′ + 2y = sin x.
11. y′′ + y = cosecx.
12. y′′ − 2y′ = x2 − 2.

13.
{

ẋ = −x + y
ẏ = x− y

14. Íàéòè êðèâóþ, ïðîõîäÿùóþ ÷åðåç òî÷êó Ì(2, 1) è îáëàäàþùóþ
òåì ñâîéñòâîì, ÷òî îòðåçîê, îòñåêàåìûé êàñàòåëüíîé íà îñè îðäèíàò, ðà-
âåí ïîäíîðìàëè.

15. Ïîêàçàòü, ÷òî ôóíêöèÿ y = sin x ÿâëÿåòñÿ ðåøåíèåì äèôôåðåí-
öèàëüíîãî óðàâíåíèÿ y′ sin x− y cos x = 0.

Âàðèàíò 24.

1. y′ +
y

1 + x
= e−x.

2. 3xdy = y(1 + x sin x− 3y3 sin x)dx.
3. y′(2x2 + xy) = xy + y2.
4. (ex+y + 3x2)dx + (ex+y + 4y3)dy = 0.
5. ydx + (x + y2)dy = 0.
6. y′ = cos (x + y)− cos (x− y).
7. y′′tgx = y′ + 4.
8. yy′′ + (y′)2 = 0.
9. y′′ − y = xex.
10. y′′ + 2y′ + y = ex sin x.
11. y′′ + 4y = cos x.

12. y′′ − 2y′ + y =
ex

x2
.

13.
{

ẋ = −3x− y
ẏ = x− y
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14. Íàéòè êðèâóþ, ïðîõîäÿùóþ ÷åðåç òî÷êó Ì(0, 2) è îáëàäàþùóþ
òåì ñâîéñòâîì, ÷òî îòðåçîê, îòñåêàåìûé êàñàòåëüíîé íà îñè àáñöèññ, ðà-
âåí êâàäðàòó îðäèíàòû òî÷êè êàñàíèÿ.

15. Ïîêàçàòü, ÷òî ôóíêöèÿ y = e3x ÿâëÿåòñÿ ðåøåíèåì äèôôåðåíöè-
àëüíîãî óðàâíåíèÿ y′′ − 5y′ + 6y = 0.

Âàðèàíò 25.

1. y′x ln x = y.

2. 3x2(1 + ln y)dx +

(
x3

y
− 2y

)
dy = 0.

3. xy′ + 2y = e−x2
.

4. yy′ + y2 = cos x.

5. y′ =
x + y

x− y
.

6. y′ =
y

x
+ tg

y

x
.

7. y′′ + 2y(y′)3 = 0.
8. y′′ = y′

x
+ x.

9. y′′ − 2y′ − 3y = ex.

10. y′′ − 3y′ + 2y =
e3x

1 + e2x
.

11. 4y′′ − y = x3 − 24x.
12. y′′ + 16y = cos 4x.

13.
{

ẋ = −y
ẋ− ẏ = 3x + y

14. Íàéòè êðèâóþ, ïðîõîäÿùóþ ÷åðåç òî÷êó Ì(1, 1) è îáëàäàþùóþ
òåì ñâîéñòâîì, ÷òî ïëîùàäü, çàêëþ÷åííàÿ ìåæäó îñÿìè êîîðäèíàò, ýòîé
êðèâîé è îðäèíàòîé ëþáîé òî÷êè íà íåé, ðàâíà êóáó ýòîé îðäèíàòû.

15. Ïîêàçàòü, ÷òî ôóíêöèÿ y = −1

x
ÿâëÿåòñÿ ðåøåíèåì äèôôåðåíöè-

àëüíîãî óðàâíåíèÿ y′′ + xy′ = −y + 2y3.

Âàðèàíò 26.

1. ey(1 + ex)yy′ = 1.
2. xy′ + y = xy2 ln x.
3. xy′ − 3y = x2.
4. x2y′ + xy = 1.

5. y′ =
y

x
+

x

y
.
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6. (1 + y2 sin 2x)dx− 2y cos2 xdy = 0.
7. x2y′′ + xy′ = 1.
8. yy′′ = y2y′ + (y′)2.

9. y′′ + 3y′ + 2y =
1

1 + ex
.

10. 5y′′ + 3y′ = 3x + 4.
11. y′′ − 9y = sin 3x + 6 cos 3x.
12. y′′ − 3y′ + 2y = xe3x.

13.
{

ẋ = 8x + 4y
ẏ = 12x + 6y

14. Íàéòè êðèâóþ, ïðîõîäÿùóþ ÷åðåç òî÷êó Ì(4, 3) è îáëàäàþùóþ
òåì ñâîéñòâîì, ÷òî óãëîâîé êîýôôèöèåíò êàñàòåëüíîé ê íåé â ëþáîé
òî÷êå â äâà ðàçà ìåíüøå óãëîâîãî êîýôôèöèåíòà ðàäèóñà�âåêòîðà òî÷êè
êàñàíèÿ.

15. Ïîêàçàòü, ÷òî ôóíêöèÿ y = sin 2x ÿâëÿåòñÿ ðåøåíèåì äèôôåðåí-
öèàëüíîãî óðàâíåíèÿ y′′ + 4y = 0.

Âàðèàíò 27.

1. y′ =
2xy

x2 + y2
.

2. y′ − xy

x2 − 1
= x

√
x.

3. y′ + 2y = e−x.
4. sin y cos xdy = cos y sin xdx.
5. x2y′ + 2xy = ln x.
6. x(1 +

√
x2 − y2)dx = y

√
x2 − y2dy.

7. yy′′ + (y′)2 = 1.
8. (1 + x3)y′′ + 3x2y′ = x5.
9. y′′ − 4y = 5e2x − e−2x.
10. y′′ − 2y′ + y = ex ln x.
11. y′′ − y′ = sin x.
12. y′′ − 4y′ + 4y = 8e2x.

13.
{

ẋ = 2x + y
ẏ = −x + 4y

14. Íàéòè êðèâóþ, ïðîõîäÿùóþ ÷åðåç òî÷êó Ì(1, 1) è îáëàäàþùóþ
òåì ñâîéñòâîì, ÷òî äëèíà îòðåçêà îñè àáñöèññ, îòñåêàåìîãî ëþáîé åå êà-
ñàòåëüíîé, ðàâíà äëèíå ýòîé êàñàòåëüíîé.

15. Ïîêàçàòü, ÷òî ôóíêöèÿ y = x2 ÿâëÿåòñÿ ðåøåíèåì äèôôåðåíöè-
àëüíîãî óðàâíåíèÿ x(x− 1)y′ + y = x2(2x− 1).
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Âàðèàíò 28.

1. y′tgx = y + 4.
2. y′ − ytgx = ctgx.

3. y′ +
y

x
= x2y4.

4. y′ =
y

x
+
(

y

x

)2

+ 1.

5. ex(y + y′) = 1.
6. e−ydx− (2y + xe−y)dy = 0.
7. y′′ = 2yy′.

8. 2y′′ =
y′

x
+

x2

y′
; y(1) =

√
2

5
, y′(1) =

√
2

2
.

9. y′′ − 7y′ + 10y = (5x− 2)e2x.
10. y′′ − y′ = ex cos x.

11. y′′ − 2y′ + y =
ex

x
.

12. y′′ − 6y′ + 25y = sin x.

13.
{

ẋ = y − 7x
ẏ = −2x− 5y

14. Íàéòè êðèâóþ, ïðîõîäÿùóþ ÷åðåç òî÷êó Ì(1,
1

3
) è îáëàäàþùóþ

òåì ñâîéñòâîì, ÷òî óãëîâîé êîýôôèöèåíò êàñàòåëüíîé ê íåé â ëþáîé òî÷-
êå êðèâîé âòðîå áîëüøå óãëîâîãî êîýôôèöèåíòà ðàäèóñà�âåêòîðà òî÷êè
êàñàíèÿ.

15. Ïîêàçàòü, ÷òî ôóíêöèÿ y =
1

2
e2x ÿâëÿåòñÿ ðåøåíèåì äèôôåðåí-

öèàëüíîãî óðàâíåíèÿ y′′ = 2y′.

Âàðèàíò 29.

1. (2x + 1)y′ + y = x.

2. y′ =
3y

x
+

y2

x2
+ 1.

3. xy′ = y2 + 2y.
4. (x2 ln y − x)y′ = y.
5. y′ = (2y − 1)ctgx.
6. (6x2 + y)dx + (x + sin y)dy = 0.
7. y′′ − 2ctgxy′ = sin3 x.
8. y′′ + (y′)2 = 2e−y.
9. y′′ + 4y′ + 4y = 6e−2x.
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10. y′′ − 9y′ = ex(3x + 7).
11. y′′ − 9y = sin 3x− 2 cos 3x.

12. y′′ + 4y =
1

sin 2x
.

13.
{

ẋ = 6x + 2y
ẏ = −2x + 2y

14. Íàéòè êðèâóþ, ïðîõîäÿùóþ ÷åðåç íà÷àëî êîîðäèíàò, åñëè äëÿ
ëþáîãî îòðåçêà [a, x] ïëîùàäü êðèâîëèíåéíîé òðàïåöèè, îãðàíè÷åííîé
äóãîé ýòîé êðèâîé, ðàâíà êóáó îðäèíàòû êîíöåâîé òî÷êè äóãè.

15. Ïîêàçàòü, ÷òî ôóíêöèÿ y =
1

2
(x2 + 1) ÿâëÿåòñÿ ðåøåíèåì äèôôå-

ðåíöèàëüíîãî óðàâíåíèÿ 1 + (y′)2 = 2yy′′.

Âàðèàíò 30.

1. t
ds

dt
= s +

√
st.

2. xy(1 + x2)y′ = 1 + y2.
3. y′ + 2y = 4x.

4.
y

x
dx + (y3 + ln x)dy = 0.

5. y′ +
2y

x
= 3x2y

4
3 .

6. (y2 − x2)dx + 2xydy = 0.
7. yy′′ − (y′)2 = y4.
8. y′′ + 2x(y′)2 = 0.
9. y′′ + 4y = sin 2x + 6 cos 2x.
10. y′′ − 10y′ + 25y = (x− 2)e−5x.

11. y′′ + y =
1

cos3 x
.

12. y′′ + 8y′ + 25y = cos 2x.

13.
{

ẋ = x− 3y
ẏ = 4x− 10y

14. Íàéòè êðèâóþ, ïðîõîäÿùóþ ÷åðåç òî÷êó À(0, à), åñëè ïëîùàäü
OAMN ðàâíà a · l, ãäå MN�ïðîèçâîëüíàÿ îðäèíàòà êðèâîé, l�äëèíà äóãè
AM.

15. Ïîêàçàòü, ÷òî ôóíêöèÿ y = e−2x ÿâëÿåòñÿ ðåøåíèåì äèôôåðåí-
öèàëüíîãî óðàâíåíèÿ y′′ − 4y = 0.
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