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Ò Ð Å Ò È É Ñ Å Ì Å Ñ Ò Ð

ÊÎÍÒÐÎËÜÍÎÅ ÄÎÌÀØÍÅÅ ÇÀÄÀÍÈÅ �1

Äâîéíûå èíòåãðàëû. Äèôôåðåíöèàëüíûå óðàâíåíèÿ

Çàäàíèå 1. Ïîìåíÿòü ïîðÿäîê èíòåãðèðîâàíèÿ.

Çàäàíèÿ 2 � 3. Âû÷èñëèòü äâîéíûå èíòåãðàëû.

Çàäàíèå 4. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

Çàäàíèå 5. Ïëàñòèíêà D çàäàíà îãðàíè÷èâàþùèìè å¼ êðèâûìè, µ � ïî-

âåðõíîñòíàÿ ïëîòíîñòü. Íàéòè ìàññó ïëàñòèíêè.

Çàäàíèÿ 6 � 7. Âû÷èñëèòü êðèâîëèíåéíûå èíòåãðàëû âäîëü ëèíèè L îò

òî÷êè M äî òî÷êè N .

Çàäàíèå 8. Äëÿ äàííîãî äèôôåðåíöèàëüíîãî óðàâíåíèÿ ìåòîäîì èçîêëèí

ïîñòðîèòü èíòåãðàëüíóþ êðèâóþ, ïðîõîäÿùóþ ÷åðåç òî÷êó M .

Çàäàíèÿ 9 � 14. Ðåøèòü äèôôåðåíöèàëüíûå óðàâíåíèÿ.

Âàðèàíò 1.

1.

−1∫
−2

dy

√
2+y∫
0

f(x, y) dx+

0∫
−1

dy

√
−y∫

0

f(x, y) dx

2.

∫∫
D

(12x2y2 + 16x3y3) dx dy; D : x = 1, y = x2, y = −
√
x

3.

∫∫
D

ye
xy
2 dx dy; D : y = ln 2, y = ln 3, x = 2, x = 4

4. y2 − 2y + x2 = 0, y2 − 4y + x2 = 0, y =
x√
3
, y =

√
3x

5. D : x2 + y2 = 4, x2 + y2 = 9, y = −x, y = 0 (x 6 0, y > 0), µ =
y − 4x

x2 + y2

6.

∫
L

(x+ y) dx− (x− y) dy, L : îòðåçîê MN, M(2; 0), N(4; 5)

7.

∫
L

(x2y − 3x) dx+ (y2x+ 2y) dy,

L : x = 3 cos t, y = 3 sin t, (y > 0), M(3; 0), N(−3; 0)

8. y′ = y − x2, M(1; 2) 9. 6x dx− 2y dy = 2y x2 dy − 3xy2 dx
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10. y′ + y tg x = cos2 x, y (π) = 0 11.
(
1 + x2

)
y′′ + 2x y′ = 2x

12. y′′′ + 8y′′ + 15y′ = 0 13. y′′ − 2y′ + y = 9e−2x

14. y′′ + y′ = 16x+ 10, y (0) = 0, y′ (0) = 0

Âàðèàíò 2.

1.

1∫
0

dy

3−y∫
2y2

f(x, y) dx

2.

∫∫
D

(9x2y2 + 48x3y3) dx dy; D : x = 1, y =
√
x, y = −x2

3.

∫∫
D

y2 sin
xy

2
dx dy; D : x = 0, y =

√
π, y =

x

2

4. x2 + 4x+ y2 = 0, x2 + 8x+ y2 = 0, y = 0, y = −x

5. D : x2 + y2 = 1, x2 + y2 = 4, y =
x√
3
, y = 0 (x > 0, y > 0), µ =

x+ y

x2 + y2

6.

∫
L

(x2 − 2xy) dx+ (y2 − 2xy) dy, L : y = x2, M(−1; 1), N(1; 1)

7.

∫
L

(−y dx+ x dy),

L : x = 2 cos t, y = 2 sin t, (x > 0, y > 0), M(2; 0), N(0; 2)

8. y′ = 2 + y2, M(1; 2) 9. y′ sinx = y ln y

10. y′ + y ctg x = cos x, y
(π
2

)
=

1

2
11. 2xy′y′′ = (y′)2 − 1

12. y′′′ + 25y′ = 0 13. y′′ + 2y′ + y = 3x+ 5

14. y′′ − 3y′ + 2y = 10 sin x, y (0) = 1, y′ (0) = 0

Âàðèàíò 3.

1.

1∫
0

dy

√
y∫

0

f(x, y) dx+

√
2∫

1

dy

√
2−y2∫
0

f(x, y) dx

2.

∫∫
D

(36x2y2 − 96x3y3) dx dy; D : x = 1, y = 3
√
x, y = −x3

3.

∫∫
D

y cosxy dx dy; D : y =
π

2
, y = π, x = 1, x = 2
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4. y2 + 6y + x2 = 0, y2 + 8y + x2 = 0, x = 0, y = −
√
3x

5. D : x2 + y2 = 9, x2 + y2 = 25, y = −x, y = 0 (x 6 0, y > 0), µ =
y − 2x

x2 + y2

6.

∫
L

y dx+
x

y
dy, L : y = e−x, M(−1; e), N(0; 1)

7.

∫
L

(x+ 2y) dx+ (x− y) dy,

L : x = 4 cos t, y = 4 sin t, (x > 0, y > 0), M(4; 0), N(0; 4)

8. y′ = (y − 1)x, M(1; 3/2) 9. y′ sinx− y cosx = 0

10. y′ − 4xy = 2x ex
2

, y (0) = 1 11. y′′ =
y′

x
+ 1

12. y′′′′ − 7y′′ = 0 13. y′′ − 9y = 5xe2x

14. y′′ + 4y′ + 5y = 25x, y (0) = 2, y′ (0) = 0

Âàðèàíò 4.

1.

3/2∫
0

dy

y+3∫
2y2

f(x, y) dx

2.

∫∫
D

(18x2y2 + 32x3y3) dx dy; D : x = 1, y = x3, y = − 3
√
x

3.

∫∫
D

y2e−
xy
4 dx dy; D : x = 0, y = 2, y = x

4. x2 − 2x+ y2 = 0, x2 − 4x+ y2 = 0, y = 0, y = x

5. D : x2 + y2 = 9, x2 + y2 = 16, y =
√
3x, y = 0 (x > 0, y > 0), µ =

2x+ 5y

x2 + y2

6.

∫
L

y2 + 1

y
dx− x

y2
dy, L : îòðåçîê MN, M(1; 2), N(2; 4)

7.

∫
L

(x2 − y) dx+ (x− y2) dy,

L : x = 5 cos t, y = 5 sin t, (x 6 0, y 6 0), M(−5; 0), N(0;−5)

8. y′ = 3 + y2, M(1; 2) 9.
(
5 + y2

)
+ y′ y

(
1− x2

)
= 0

10. y′ − 4xy = 4x3 e2x
2

, y (0) = 0 11. y′′ ctg x+ 2y′ = 0

12. y′′′ − 3y′′ − 4y′ = 0 13. y′′ + 2y′ + 5y = 17 sin 2x
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14. y′′ − 6y′ + 9y = 9x2 − 3x− 4, y (0) = 1, y′ (0) = 5

Âàðèàíò 5.

1.

1∫
0

dy

√
y∫

0

f(x, y) dx+

e∫
1

dy

1∫
ln y

f(x, y) dx

2.

∫∫
D

(27x2y2 + 48x3y3) dx dy; D : x = 1, y = x2, y = − 3
√
x

3.

∫∫
D

y sinxy dx dy; D : y =
π

2
, y = π, x = 1, x = 2

4. y2 − 8y + x2 = 0, y2 − 10y + x2 = 0, y =
x√
3
, y =

√
3x

5. D : x2 + y2 = 4, x2 + y2 = 36, x = 0, y = x (x 6 0, y 6 0), µ =
−x− y

x2 + y2

6.

∫
L

(xy − x2) dx+ x dy, L : y = 2x2, M(0; 0), N(1; 2)

7.

∫
L

(x+ y) dx+ 2x dy,

L : x = 2 cos t, y = 2 sin t, (x > 0), M(0;−2), N(0; 2)

8. y′(x2 + 2) = y, M(2; 2) 9. y ln y + x y′ = 0

10. y′ − 3x2 y = x2 ex
3

, y (0) = 0 11. x y′′ − 2y′ = − 2

x2

12. y′′′ − 3y′′ − 4y′ = 0 13. y′′ − 2y′ + y = (2x+ 5) e2x

14. y′′ − 4y′ + 13y = 26x+ 5, y (0) = 1, y′ (0) = 1

Âàðèàíò 6.

1.

4∫
0

dy

√
25−y2∫

3y/4

f(x, y) dx

2.

∫∫
D

(18x2y2 + 32x3y3) dx dy; D : x = 1, y = 3
√
x, y = −x2

3.

∫∫
D

y2 cos
xy

2
dx dy; D : x = 0, y =

√
π

2
, y =

x

2

4. x2 − 4x+ y2 = 0, x2 − 8x+ y2 = 0, y = 0, y =
√
3x
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5. D : x2 + y2 = 1, x2 + y2 = 16, x = 0, y =
x√
3
(x > 0, y > 0), µ =

x+ 2y

x2 + y2

6.

∫
L

y

x
dx+ x dy, L : y = ln x, M(1; 0), N(e; 1)

7.

∫
L

(2xy − y) dx+ (x2 + x) dy,

L : x = 3 cos t, y = 3 sin t, (y 6 0), M(−3; 0), N(0;−3)

8. y′ = y − x, M(9/2; 1) 9.
(
1− x2

)
y′ + xy2 + x = 0

10. y′ − y

x
= − 2

x2
, y (1) = 1 11. x y′′ + 2y′ = 0

12. y′′′ + 5y′′ − 14y′ = 0 13. y′′ + y = x2 + 6

14. y′′ − 5y′ − 6y = ex (−10x− 3), y (0) = 0, y′ (0) = 8

Âàðèàíò 7.

1.

1∫
0

dx

1∫
1−x2

f(x, y) dy +

e∫
1

dx

1∫
lnx

f(x, y) dy

2.

∫∫
D

(18x2y2 + 32x3y3) dx dy; D : x = 1, y = x3, y = −
√
x

3.

∫∫
D

4ye2xy dx dy; D : y = ln 3, y = ln 4, x =
1

2
, x = 1

4. y2 + 4y + x2 = 0, y2 + 6y + x2 = 0, x = 0, y = − x√
3

5. D : x2 + y2 = 25, x2 + y2 = 36, y = −x, y = 0 (x > 0, y 6 0), µ =
x− y

x2 + y2

6.

∫
L

(x2 + y) dx− (y2 + x) dy, L : îòðåçîê MN, M(1; 2), N(3; 5)

7.

∫
L

xy dx+ 2y dy,

L : x = cos t, y = sin t, (x 6 0), M(0; 1), N(0;−1)

8. y′ = xy, M(0;−1) 9.
√
4− x2 y′ + x

(
y2 + 1

)
= 0

10. y′ − 2y

x+ 1
= (x+ 1)3, y (0) =

1

2
11. (1 + sin x) y′′ = y′ cosx

12. y′′′′ − 81y = 0 13. y′′ − 4y′ + 3y = −4x ex

14. y′′ + 6y′ + 9y = 25 e2x, y (0) = 3, y′ (0) = 2
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Âàðèàíò 8.

1.

1∫
0

dy

y2+1∫
0

f(x, y) dx

2.

∫∫
D

(27x2y2 + 48x3y3) dx dy; D : x = 1, y =
√
x, y = −x3

3.

∫∫
D

4y2 sinxy dx dy; D : x = 0, y =

√
π

2
, y = x

4. x2 + 2x+ y2 = 0, x2 + 10x+ y2 = 0, y = 0, y =
√
3x

5. D : x2 + y2 = 4, x2 + y2 = 25, x = 0, y =
x√
3
(x 6 0, y 6 0), µ =

−2x− 3y

x2 + y2

6.

∫
L

(xy − x) dx+
x2

2
dy, L : y = 2

√
x, M(0; 0), N(1; 2)

7.

∫
L

(x2 + y2) dx+ (x2 − y2) dy,

L : x = 6 cos t, y = 6 sin t, (y > 0), M(6; 0), N(−6; 0)

8. yy′ = −x

2
, M(4; 2) 9. y′ y

√
1− x2

1− y2
+ 1 = 0

10. y′ +
y

2x
= x, y (1) = 0 11. x3 y′′ + x2 y′ = 1

12. y′′′ − 9y′′ + 8y′ = 0 13. y′′ − y′ − 2y = (1− 2x) ex

14. y′′ − 2y′ + y = 16 ex, y (0) = 1, y′ (0) = 2

Âàðèàíò 9.

1.

1∫
0

dy

3√y∫
0

f(x, y) dx+

2∫
1

dy

2−y∫
0

f(x, y) dx

2.

∫∫
D

(4xy + 3x2y2) dx dy; D : x = 1, y = x2, y = −
√
x

3.

∫∫
D

y cos 2xy dx dy; D : y =
π

2
, y = π, x =

1

2
, x = 1

4. y2 − 6y + x2 = 0, y2 − 10y + x2 = 0, y = x, x = 0

5. D : x2 + y2 = 9, x2 + y2 = 36, y = −
√
3x, y = 0 (x 6 0, y > 0), µ =

2y − 4x

x2 + y2
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6.

∫
L

y

x2 + y2
dx+

x

x2 + y2
dy, L : îòðåçîê MN, M(1; 2), N(3; 6)

7.

∫
L

(x+ y
√
x2 + y2) dx+ x dy,

L : x = cos t, y = sin t, (y 6 0), M(−1; 0), N(0;−1)

8. y′ = x+ 2y, M(3; 0) 9.
√
4 + x2 dx− 4y dy = x2 y dy

10. y′ − y

x
= x2, y (1) = 0 11. x5 y′′ + x4 y′ = 9

12. y′′′ − 6y′′ + 9y′ = 0 13. y′′ + 6y′ + 13y = 75 cos 2x

14. y′′ + y = 4 ex, y (0) = 4, y′ (0) = −3

Âàðèàíò 10.

1.

4∫
0

dx

2
√
x∫

√
x

f(x, y) dy

2.

∫∫
D

(12xy + 9x2y2) dx dy; D : x = 1, y =
√
x, y = −x2

3.

∫∫
D

y2e−
xy
8 dx dy; D : x = 0, y = 2, y =

x

2

4. x2 − 2x+ y2 = 0, x2 − 4x+ y2 = 0, y =
x√
3
, y =

√
3x

5. D : x2 + y2 = 1, x2 + y2 = 9, y = −
√
3x, y = 0 (x > 0, y 6 0), µ =

x− y

x2 + y2

6.

∫
L

(x2 − 2y) dx+ (y2 − 2x) dy, L : îòðåçîê MN, M(−4; 0), N(0; 2)

7.

∫
L

x2y dx− xy2 dy,

L : x = 2 cos t, y = 2 sin t, (x 6 0, y > 0), M(0; 2), N(−2; 0)

8. 3yy′ = x, M(−3;−2) 9. x
√
1 + y2 + y y′

(
1 + x2

)
= 0

10. y′ − y

x
= x sinx, y

(π
2

)
=

π

2
11. x2 y′′ + x y′ = 1

12. y′′′ − 2y′′ − 8y′ = 0 13. y′′ + 2y′ + y = 2− 3x2

14. y′′ + 81y = 162 e9x, y (0) = 0, y′ (0) = 9
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Âàðèàíò 11.

1.

1∫
0

dy

0∫
−√

y

f(x, y) dx+

2∫
1

dy

0∫
−
√
2−y

f(x, y) dx

2.

∫∫
D

(8xy + 9x2y2) dx dy; D : x = 1, y = 3
√
x, y = −x3

3.

∫∫
D

12y sin 2xy dx dy; D : y =
π

4
, y =

π

2
, x = 2, x = 3

4. y2 + 2y + x2 = 0, y2 + 4y + x2 = 0, x = 0, y = x

5. D : x2 + y2 = 1, x2 + y2 = 36, x = 0, y = −x (x > 0, y 6 0), µ =
2x− y

x2 + y2

6.

∫
L

y

x
dx+ (x3 + 1) dy, L : y = ln x, M(1; 0), N(e; 1)

7.

∫
L

(x2 +
√
x2 + y2) dx+ (y −

√
x2 + y2) dy,

L : x = 4 cos t, y = 4 sin t, (x > 0, y 6 0), M(0;−4), N(4; 0)

8. x2 − y2 + 2xyy′ = 0, M(−2; 1) 9. y (1− ln y) + x y′ = 0

10. xy′ + y = ln x, y (1) = 1 11. 2x y′′ = y′

12. y′′′ − 6y′′ + 12y′ − 8y = 0 13. y′′ + y′ − 6y = 10e2x

14. y′′ + y = 1, y
(π
2

)
= 0, y′

(π
2

)
= 0

Âàðèàíò 12.

1.

1∫
0

dx

4−x2∫
2x+1

f(x, y) dy

2.

∫∫
D

(24xy + 18x2y2) dx dy; D : x = 1, y = x3, y = − 3
√
x

3.

∫∫
D

y2 cosxy dx dy; D : x = 0, y =
√
π, y = x

4. x2 + 2x+ y2 = 0, x2 + 6x+ y2 = 0, y = 0, y = x

5. D : x2 + y2 = 9, x2 + y2 = 25, x = 0, y = − x√
3
(x 6 0, y > 0), µ =

2y − x

x2 + y2
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6.

∫
L

(2xy + y2) dx− x dy, L : y = 2x2, M(−1; 2), N(0; 0)

7.

∫
L

y2 dx− x2 dy,

L : x = 5 cos t, y = 5 sin t, (x 6 0, y 6 0), M(−5; 0), N(0;−5)

8. y′ = y − x, M(2; 1) 9. 2x+ 2xy2 +
(
2− x2

)
y′ = 0

10. y′ +
y

x
= 3x, y (1) = 1 11. x y′′ + y′ = x+ 1

12. y′′′ + 2y′′ − 24y′ = 0 13. y′′ + 3y′ + 2y = (6x− 1) ex

14. y′′ + 9y = 18x+ 9, y (0) = 0, y′ (0) = 5

Âàðèàíò 13.

1.

1∫
0

dy

0∫
−y

f(x, y) dx+

√
2∫

1

dy

0∫
−
√

2−y2

f(x, y) dx

2.

∫∫
D

(12xy + 27x2y2) dx dy; D : x = 1, y = x2, y = − 3
√
x

3.

∫∫
D

ye
xy
4 dx dy; D : y = ln 2, y = ln 3, x = 4, x = 8

4. y2 − 4y + x2 = 0, y2 − 6y + x2 = 0, y =
√
3x, x = 0

5. D : x2 + y2 = 16, x2 + y2 = 36, y = x, y = 0 (x > 0, y > 0), µ =
x+ 6y

x2 + y2

6.

∫
L

2xy dx− x2 dy, L : y = 2x2, M(0; 0), N(1; 2)

7.

∫
L

(−y dx+ (2xy + x) dy),

L : x = 3 cos t, y = 3 sin t, (y > 0), M(3; 0), N(−3; 0)

8. y′ = x2 − y, M(0; 1) 9. 2x dx− y dy = y x2 dy − x y2 dx

10. y′ +
3y

x
=

2

x3
, y (1) = 1 11. y′′ tg x = y′ + 1

12. y′′′ + 4y′′ + 4y′ = 0 13. y′′ + 2y′ − 3y = 30 cos 3x

14. y′′ − 2y′ = 2ex, y (0) = 0, y′ (0) = 0
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Âàðèàíò 14.

1.

2∫
0

dx

2
√
x∫

x2/4

f(x, y) dy

2.

∫∫
D

(8xy + 18x2y2) dx dy; D : x = 1, y = 3
√
x, y = −x2

3.

∫∫
D

4y2 sin 2xy dx dy; D : x = 0, y =
√
2π, y = 2x

4. x2 − 2x+ y2 = 0, x2 − 8x+ y2 = 0, y =
x√
3
, y =

√
3x

5. D : x2 + y2 = 4, x2 + y2 = 16, x = 0, y =
√
3x (x 6 0, y 6 0), µ =

−2y − 3x

x2 + y2

6.

∫
L

(x+ y)2 dx− (x2 + y2) dy, L : îòðåçîê MN, M0; 1), N(1; 0)

7.

∫
L

(x− y) dx+ dy,

L : x = 2 cos t, y = 2 sin t, (y 6 0), M(−2; 0), N(2; 0)

8. yy′ = −2x, M(0; 5) 9. (1 + ex) y y′ = ex

10. y′ +
y

x
= ex, y (1) = 0 11. x y′′ + y′ + x = 0

12. y′′′ + 3y′′ − 4y′ = 0 13. y′′ − 3y′ + 2y = −5ex

14. y′′ + y = − sin (2x), y (π) = 1, y′ (π) = 1

Âàðèàíò 15.

1.

1∫
0

dy

y3∫
0

f(x, y) dx+

2∫
1

dy

2−y∫
0

f(x, y) dx

2.

∫∫
D

(24xy − 48x3y3) dx dy; D : x = 1, y = x2, y = −
√
x

3.

∫∫
D

2y cos 2xy dx dy; D : y =
π

4
, y =

π

2
, x = 1, x = 2

4. y2 + 2y + x2 = 0, y2 + 6y + x2 = 0, x = 0, y =
x√
3

5. D : x2 + y2 = 25, x2 + y2 = 49, y = 0, y = −
√
3x (x 6 0, y > 0), µ =

4y − x

x2 + y2
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6.

∫
L

y2 dx+ y dy, L : y = sin x, M(−π; 0), N(0; 0)

7.

∫
L

y dx− x dy,

L : x =
√
2 cos t, y =

√
2 sin t, (x > 0), M(0;−

√
2), N(0;

√
2)

8. y′ =
2x

3y
, M(1; 1) 9.

√
5 + y2 dx+ 4

(
x2 y + y

)
dy = 0

10. y′ +
2xy

1 + x2
=

3x2

1 + x2
, y (0) = 0 11. y′′ tg x = y′

12. y′′′ − 9y′′ + 8y′ = 0 13. y′′ + y′ − 2y = 9ex

14. y′′ + y = 48 cos 5x+ 72 sin 5x, y (0) = 0, y′ (0) = 0

Âàðèàíò 16.

1.

4∫
0

dx

7−x∫
x/2+1

f(x, y) dy

2.

∫∫
D

(6xy + 24x3y3) dx dy; D : x = 1, y =
√
x, y = −x2

3.

∫∫
D

y2e−
xy
2 dx dy; D : x = 0, y =

√
2, y = x

4. x2 + 2x+ y2 = 0, x2 + 4x+ y2 = 0, y = 0, y = −x

5. D : x2 + y2 = 9, x2 + y2 = 16, x = 0, y = −
√
3x (x 6 0, y > 0), µ =

2y − 5x

x2 + y2

6.

∫
L

2y dx+ (3x− y) dy, L : y =
√
x, M(1; 1), N(4; 2)

7.

∫
L

(−x dx+ y dy),

L : x = 3 cos t, y = 3 sin t, (x > 0, y > 0), M(3; 0), N(0; 3)

8. yy′ + x = 0, M(−2;−3) 9.
(
e2x + 2

)
dy + y e2x dx = 0

10. y′ +
y

x
= sin x, y (π) = 1 11. x y′′ − y′ +

1

x
= 0

12. y′′′ + 36y′ = 0 13. y′′ − 6y′ + 9y = 4x ex

14. y′′ − 3y′ + 2y = 24 e−2x, y (0) = −1, y′ (0) = 4
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Âàðèàíò 17.

1.

−1∫
−2

dy

y+2∫
0

f(x, y) dx+

0∫
−1

dy

√
−y∫

0

f(x, y) dx

2.

∫∫
D

(4xy + 16x3y3) dx dy; D : x = 1, y = 3
√
x, y = −x3

3.

∫∫
D

y sinxy dx dy; D : y = π, y = 2π, x =
1

2
, x = 1

4. y2 − 2y + x2 = 0, y2 − 10y + x2 = 0, y =
x√
3
, y =

√
3x

5. D : x2 + y2 = 4, x2 + y2 = 49, y =
√
3x, y = 0 (x 6 0, y 6 0), µ =

−2x− 4y

x2 + y2

6.

∫
L

(2xy2 − 1)y dx− (3xy2 + 5)x dy, L : îòðåçîê MN, M(0; 0), N(2; 4)

7.

∫
L

(x2 − y) dx+ (x+ y2) dy,

L : x = 2 cos t, y = 2 sin t, (y > 0), M(2; 0), N(−2; 0)

8. xy′ = 2y, M(2; 3) 9. x dx− 3y dy = y x2 dy − x y2 dx

10. y′ − y

x+ 1
= ex (x+ 1), y (0) = 1 11. y′′ ctg x = 2y′

12. y′′′ + 3y′′ + 3y′ + y = 0 13. y′′ + 3y′ + 2y = 12x2 + 8x

14. y′′ − 5y′ + 4y = 3 e4x, y (0) = 0, y′ (0) = 4

Âàðèàíò 18.

1.

3∫
0

dx

√
4−x∫
0

f(x, y) dy

2.

∫∫
D

(4xy + 16x3y3) dx dy; D : x = 1, y = x3, y = − 3
√
x

3.

∫∫
D

y2 cos 2xy dx dy; D : x = 0, y =

√
π

2
, y =

x

2

4. x2 − 2x+ y2 = 0, x2 − 6x+ y2 = 0, y = 0, y =
x√
3

5. D : x2 + y2 = 1, x2 + y2 = 16, x = 0, y =
√
3x (x > 0, y > 0), µ =

x+ 3y

x2 + y2
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6.

∫
L

(x2 + 4xy) dx+ (2xy + y2) dy, L : y = x2, M(1; 1), N(2; 4)

7.

∫
L

(x+ y) dx+ (x− y) dy,

L : x = 4 cos t, y = 4 sin t, (x 6 0, y 6 0), M(−4; 0), N(0;−4)

8. 2(y + y′) = x+ 3, M(1; 1/2) 9.
(
x2y + 9y

)
dy +

√
2 + y2 dx = 0

10. x y′ + y = x5, y (1) = 0 11.
(
1 + x2

)
y′′ + 2x y′ = 2

12. y′′′ + 4y′′ − 5y′ = 0 13. y′′ + 25y = 50 e5x

14. y′′ − y = 2x, y (0) = 0, y′ (0) = 0

Âàðèàíò 19.

1.

1∫
0

dy

y∫
0

f(x, y) dx+

√
2∫

1

dy

√
2−y2∫
0

f(x, y) dx

2.

∫∫
D

(44xy + 16x3y3) dx dy; D : x = 1, y = x2, y = − 3
√
x

3.

∫∫
D

8ye4xy dx dy; D : y = ln 3, y = ln 4, x =
1

4
, x =

1

2

4. y2 + 4y + x2 = 0, y2 + 10y + x2 = 0, x = 0, y = −x

5. D : x2 + y2 = 9, x2 + y2 = 49, y = 0, y = −
√
3x (x 6 0, y > 0), µ =

3y − x

x2 + y2

6.

∫
L

y2

x
dx− x2 dy, L : y = lnx, M(1; 0), N(e; 1)

7.

∫
L

(2x− y) dx+ x dy,

L : x = 3 cos t, y = 3 sin t, (y 6 0), M(−3; 0), N(3; 0)

8. yy′ = −x, M(2; 3) 9. x
√
5 + y2 dx+ y

√
4 + x2 dy = 0

10. y′−y ctg x = 2x sinx, y
(π
2

)
=

π2

4
11. x y′′ + y′ =

1√
x

12. y′′′ + y′′ − 2y′ = 0 13. y′′ − 3y′ + 2y = −5 ex

14. y′′ − 64y = 128 cos 8x, y (0) = 0, y′ (0) = 0
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Âàðèàíò 20.

1.

1∫
0

dx

1−x∫
−
√
1−x2

f(x, y) dy

2.

∫∫
D

(4xy + 176x3y3) dx dy; D : x = 1, y = 3
√
x, y = −x3

3.

∫∫
D

3y2 sin
xy

2
dx dy; D : x = 0, y =

√
4π

3
, y =

2

3
x

4. x2 + 2x+ y2 = 0, x2 + 6x+ y2 = 0, y = 0, y = x

5. D : x2 + y2 = 1, x2 + y2 = 4, x = 0, y =
x√
3
(x > 0, y > 0), µ =

x+ 2y

x2 + y2

6.

∫
L

(
y − 1

y

)
dx+

(
x

y
− 2

)
dy, L : y =

1

x
, M(1; 1), N

(
2;

1

2

)
7.

∫
L

(x+ y) dx+ (2x− y) dy,

L : x = 5 cos t, y = 5 sin t, (x > 0, y 6 0), M(0;−5), N(5; 0)

8. 3yy′ = x, M(1; 1) 9. 6x dx− y dy = y x2 dy − 3x y2 dx

10. y′ − y

x
= x2, y (1) = 0 11. x4 y′′ + x3 y′ = 1

12. y′′′ + 6y′′ + 5y′ = 0 13. y′′ + y = 2 cos 7x− 3 sin 7x

14. y′′ + 3y′ + 2y = 1− 2x2, y (0) = 0, y′ (0) = 0

Âàðèàíò 21.

1.

1∫
0

dx

x2∫
0

f(x, y) dy +

√
2∫

1

dx

√
2−x2∫
0

f(x, y) dy

2.

∫∫
D

(xy − 4x3y3) dx dy; D : x = 1, y = x3, y = −
√
x

3.

∫∫
D

y cosxy dx dy; D : y = π, y = 3π, x =
1

2
, x = 1

4. y2 − 2y + x2 = 0, y2 − 4y + x2 = 0, y =
x√
3
, x = 0

5. D : x2 + y2 = 36, x2 + y2 = 49, y = 0, y = −x (x 6 0, y > 0), µ =
4y − 2x

x2 + y2
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6.

∫
L

(x2 + y2) dx+
x3

y
dy, L : y = e2x, M(0; 1), N(1; e2)

7.

∫
L

(x+ y) dx+ (x− y) dy,

L : x = 3 cos t, y = 3 sin t, (y 6 0), M(−3; 0), N(3; 0)

8. y′ = x+ 2y, M(1; 2) 9. (2− ex) dy + 3ex tg y dx = 0

10. y′ − y tg x = 1, y (0) = 0 11. y′′ x lnx = y′

12. y′′′ + 6y′′ + 9y′ = 0 13. y′′ + y = 16 cos 3x− 24 sin 3x

14. y′′ + 6y′ + 5y = 84 e2x, y (0) = −1, y′ (0) = 1

Âàðèàíò 22.

1.

1/4∫
0

dy

√
y∫

y

f(x, y) dx

2.

∫∫
D

(4xy + 176x3y3) dx dy; D : x = 1, y =
√
x, y = −x3

3.

∫∫
D

y2e−
xy
2 dx dy; D : x = 0, y = 1, y =

x

2

4. x2 − 2x+ y2 = 0, x2 − 4x+ y2 = 0, y = 0, y =
√
3x

5. D : x2 + y2 = 1, x2 + y2 = 9, y =
x√
3
, y = 0 (x 6 0, y 6 0), µ =

−2x− y

x2 + y2

6.

∫
L

(
y +

1

y

)
dx− x

y2
dy, L : y = x3, M(1; 1), N(2; 8)

7.

∫
L

y2 dx+ xy dy,

L : x = 3 cos t, y = 3 sin t, (x 6 0), M(0; 3), N(0;−3)

8. x2 − y2 + 2xyy′ = 0, M(2; 1) 9. y′ = (2y + 1) ctg x

10. y′ − 3y

x
= x, y (1) = 6 11. y′′ − y′

x (2 + lnx)
= 2 + lnx

12. y′′′ + y′ = 0 13. y′′ + 4y′ + 4y = 8x2 + 6

14. y′′ − y′ = 2x, y (0) = 0, y′ (0) = 0
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Âàðèàíò 23.

1.

2∫
0

dy

y∫
y/2

f(x, y) dx+

4∫
2

dy

2∫
y/2

f(x, y) dx

2.

∫∫
D

(9x2y2 + 25x4y4) dx dy; D : x = 1, y =
√
x, y = −x2

3.

∫∫
D

y sin 2xy dx dy; D : y =
π

2
, y =

3π

2
, x =

1

2
, x = 3

4. y2 + 6y + x2 = 0, y2 + 8y + x2 = 0, x = 0, y = x

5. D : x2 + y2 = 1, x2 + y2 = 49, y = −
√
3x, y = 0 (x 6 0, y > 0), µ =

3y − 2x

x2 + y2

6.

∫
L

2xy dx+ (x2 + 2) dy, L : y =
x2

4
, M(−2; 1), N(0; 0)

7.

∫
L

(
− y

x2 + y2
dx+

x

x2 + y2
dy

)
,

L : x = 4 cos t, y = 4 sin t, (x 6 0, y > 0), M(0; 4), N(−4; 0)

8. y′ = x(y − 1), M(1; 1/2) 9.
√
3 + y2 +

√
1− x2 y y′ = 0

10. y′ − y

x
= ln x, y (1) = 0 11. x5 y′′ + x4 y′ = 1

12. y′′′ − 3y′′ + 2y′ = 0 13. y′′ + y′ = 4x− 1

14. y′′ − 2y′ = ex (3x− 1), y (0) = 2, y′ (0) = 0

Âàðèàíò 24.

1.

1∫
0

dx

2x2+1∫
x2

f(x, y) dy

2.

∫∫
D

(54x2y2 + 150x4y4) dx dy; D : x = 1, y = x2, y = − 3
√
x

3.

∫∫
D

y2 cosxy dx dy; D : x = 0, y =
√
π, y = 2x

4. x2 + 4x+ y2 = 0, x2 + 8x+ y2 = 0, y = 0, y = −x

5. D : x2 + y2 = 1, x2 + y2 = 25, x = 0, y = −
√
3x (x > 0, y 6 0), µ =

x− 4y

x2 + y2
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6.

∫
L

(3x2y + 1) dx+ (x3 + 2) dy, L : y = 2
√
x, M(0; 0), N(1; 2)

7.

∫
L

x3 dx− y3 dy,

L : x = 2 cos t, y = 2 sin t, (x > 0), M(0;−2), N(0; 2)

8. y′ = y − x2, M(−3; 4) 9. x
√
1− y2 dx+ y

√
1− x2 dy = 0

10. y′ + y cosx = cos x e− sinx, y (0) = 1 11. xy′′ + y′ = 3x+ 2

12. y′′′′ − 16y = 0 13. y′′ − 2y′ + y = e6x

14. y′′ − 4y′ + 3y = 10 cos x, y (0) = 1, y′ (0) = 2

Âàðèàíò 25.

1.

2∫
1

dy

√
y−1∫

−
√
y−1

f(x, y) dx+

5∫
2

dy

3−y∫
−
√
y−1

f(x, y) dx

2.

∫∫
D

(xy − 9x5y5) dx dy; D : x = 1, y = 3
√
x, y = −x2

3.

∫∫
D

6ye
xy
3 dx dy; D : y = ln 2, y = ln 3, x = 3, x = 6

4. y2 − 4y + x2 = 0, y2 − 8y + x2 = 0, x = 0, y =
√
3x

5. D : x2 + y2 = 4, x2 + y2 = 16, y = 0, y = −x (x > 0, y 6 0), µ =
3x− 4y

x2 + y2

6.

∫
L

(y2 + x) dx+
2x

y
dy, L : y = e3x, M(0; 1), N(1; e3)

7.

∫
L

xy dx+ y2 dy,

L : x = 4 cos t, y = 4 sin t, (x 6 0, y > 0), M(0; 4), N(−4; 0)

8. xy′ = 2y, M(1; 3) 9. y (5 + ln y) + x y′ = 0

10. y′−y cosx = cos2 x esinx, y (0) = 0 11. x4 y′′ + x3 y′ = 4

12. y′′′′ − 9y′′ = 0 13. y′′ + y′ = x

14. y′′ + 4y = e−2x, y (0) = 0, y′ (0) = 0
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ÊÎÍÒÐÎËÜÍÎÅ ÄÎÌÀØÍÅÅ ÇÀÄÀÍÈÅ �2

Òåîðèÿ ôóíêöèé êîìïëåêñíîãî ïåðåìåííîãî. Îïåðàöèîííîå

èñ÷èñëåíèå

Çàäàíèÿ 1 � 2. Ïðåäñòàâèòü ÷èñëà â òðèãîíîìåòðè÷åñêîé è ïîêàçàòåëüíîé

ôîðìàõ. Èçîáðàçèòü ÷èñëà íà êîìïëåêñíîé ïëîñêîñòè.

Çàäàíèå 3. Ïðåäñòàâèòü ÷èñëî â àëãåáðàè÷åñêîé, òðèãîíîìåòðè÷åñêîé è ïî-

êàçàòåëüíîé ôîðìàõ.

Çàäàíèå 4. Íàéòè îñîáûå òî÷êè ôóíêöèè. Îïðåäåëèòü èõ òèï.

Çàäàíèå 5. Íàéòè âû÷åòû ôóíêöèè â îñîáûõ òî÷êàõ.

Çàäàíèÿ 6 � 7. Âû÷èñëèòü èíòåãðàëû ñ ïîìîùüþ âû÷åòîâ.

Çàäàíèå 8. Íàéòè èçîáðàæåíèå ïî îðèãèíàëó.

Çàäàíèÿ 9. Íàéòè îðèãèíàë ïî èçîáðàæåíèþ.

Çàäàíèÿ 10. Ðåøèòü çàäà÷ó Êîøè îïåðàöèîííûì ìåòîäîì.

Çàäàíèÿ 11. Ðåøèòü ñèñòåìó äèôôåðåíöèàëüíûõ óðàâíåíèé îïåðàöèîííûì

ìåòîäîì.

Âàðèàíò 1.

1. z = −3i 2. z = −
√
2−

√
2i 3. z =

2 + 3i

7− 5i

4. f(z) =
ez − 1

z3(z + 1)2
5. f(z) =

1

z4 − z2
6.

∮
|z|=1

z2 · sin 1

z
dz

7.

∮
|z−1/2|=1

ez + 1

z(z − 1)
dz 8. f(t) = 4t sin t− e2t cos 4t

9. F (p) =
3p2 − p+ 2

(p− 1)(p2 + 4p+ 5)
11.

 x′ = x− y,

y′ = x+ y,

x(0) = 1, y(0) = 010. x′′ + x = 2 cos t, x(0) = 0, x′(0) = 1
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Âàðèàíò 2.

1. z = 7i 2. z = 4i+ 4 3. z =
−4− 2i

3 + 7i

4. f(z) =
e1/z

z4 − 1
5. f(z) =

z2

(z2 + 1)(z − 3)
6.

∮
|z−i|=1

1

(z2 + 1)3
dz

7.

∮
|z−1|=3

zez

sin z
dz 8. f(t) = 3t2 − e−2t cos 5t

9. F (p) =
4p+ 5

(p− 2)(p2 + 4p+ 15)
11.

 x′ = x+ 3y + 2,

y′ = x− y + 1,

x(0) = −1, y(0) = 210. x′′ + x = 6e−t, x(0) = 3, x′(0) = 1

Âàðèàíò 3.

1. z = −4 2. z = −6
√
3i− 6 3. z =

3i− 5

2i+ 4

4. f(z) =
1

ez + 1
5. f(z) = z2e1/z 6.

∮
|z|=4

ctg z dz

7.

∮
|z+1|=3

z2 + cos z

z3
dz 8. f(t) = 3e2t sin t− 2e−t cos 5t

9. F (p) =
p+ 3

p3 + 2p2 + 3p
11.

 x′ = −x+ 3y + 1,

y′ = x+ y,

x(0) = 1, y(0) = 210. x′′ + x′ = t2 + 2t, x(0) = 0, x′(0) = −2

Âàðèàíò 4.

1. z = 2i 2. z = 6 + 2
√
3i 3. z =

5i+ 1

7− 6i

4. f(z) = ctg πz 5. f(z) =
z2

(z − 2)3
6.

∮
|z|=2

ez

z3(z + 1)
dz

7.

∮
|z−1|=2

z − sin z

2z4
dz 8. f(t) = (3t2 − 8t)e−t − 4e15t cos 8t

9. F (p) =
p

(p+ 1)(p2 + 4p+ 5)
11.

 x′ = 3x+ 5y + 2,

y′ = 3x+ y + 1,

x(0) = 0, y(0) = 210. x′′ − 3x′ + 2x = 12e3t, x(0) = 2, x′(0) = 6
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Âàðèàíò 5.

1. z = −8i 2. z = 4
√
2− 4

√
2i 3. z =

3− 5i

4i+ 1

4. f(z) =
sinπz

(z2 − 1)2
5. f(z) =

1

z2 − 2z + 5
6.

∮
|z−1|=1

e2z

z3 − 1
dz

7.

∮
|z−6=1

sin3 z + 2

z2 − 4π2
dz 8. f(t) = 2e−3t sin 4t− (4t2 + 2t)e−t

9. F (p) =
3p− 2

(p− 1)(p2 − 6p+ 10)
11.

 x′ = 2x− 2y,

y′ = −4x,

x(0) = 3, y(0) = 110. x′′ + 4x = 8 sin 2t, x(0) = 3, x′(0) = −1

Âàðèàíò 6.

1. z = 6i 2. z = −2
√
3− 2i 3. z =

−3− 7i

2i− 1

4. f(z) =
sin z

z3(1− cos z)
5. f(z) =

z + 1

z2
6.

∮
|z−i|=2

z3

z4 + 1
dz

7.

∮
|z+1|=1/2

tg z + 2

4z2 + πz
dz 8. f(t) = 3t2 + t− 2 + 3e−7t cos 2t

9. F (p) =
1

p5 + p3
11.

 x′ = x+ 2y,

y′ = 2x+ y + 1,

x(0) = 0, y(0) = 510. 2x′′ + 5x′ = 29 cos t, x(0) = −1, x′(0) = 0

Âàðèàíò 7.

1. z = 3 2. z = 2
√
3i− 6 3. z =

7− 2i

3i+ 5

4. f(z) =
sinπz

(z − 1)3
5. f(z) =

z2

(z2 + 1)(z − 1)
6.

∮
|z|=4

1− cos z

z3 − π
2z

2
dz

7.

∮
|z−1/2|=1

2 + sin z

z(z + 2i)
dz 8. f(t) = (t2 + 2)e2t − e−3t cos 2t

9. F (p) =
p

(p− 1)(p2 − 4p+ 4)
11.

 x′ = 2x+ 5y,

y′ = x− 2y + 2,

x(0) = 1, y(0) = 110. x′′ − 2x′ − 3x = 2t, x(0) = 1, x′(0) = 1
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Âàðèàíò 8.

1. z = −4i 2. z = −3 + 3i 3. z =
4i− 3

6i− 5

4. f(z) = z2 sin
1

z
5. f(z) =

z

(z − 1)(z − 3)
6.

∮
|z−1−i|=

√
2

dz

(z − 1)2(z2 + 1)

7.

∮
|z−2|=3

cos2 z + 1

z2 − π2
dz 8. f(t) = 8e−2t sin 3t+ e2t cos 8t

9. F (p) =
1

p3 + p2 + 2p+ 2
11.

 x′ = −4x+ y,

y′ = −2x− y,

x(0) = 2, y(0) = 310. x′′ − x′ = t2, x(0) = 0, x′(0) = 1

Âàðèàíò 9.

1. z = −7 2. z = −2i+ 2
√
3 3. z =

3 + 4i

2i+ 3

4. f(z) =
zez

sin z
5. f(z) =

z − 1

z2 + 4
6.

∮
|z|=10

sin3 z + 2

z2 + 4π2
dz

7.

∮
|z−1|=2

3z4 − 2z3 + 5

z4
dz 8. f(t) = e−4t sin 3t cos 2t+ t2 sin t

9. F (p) =
p

p4 − 1
11.

 x′ = −7x+ y,

y′ = −2x− 5y,

x(0) = 1, y(0) = 110. x′′ + 2x′ + x = cos t, x(0) = 0, x′(0) = 0

Âàðèàíò 10.

1. z = 3i 2. z = 12i− 4
√
3 3. z =

5i− 1

3i+ 8

4. f(z) = ctg2 z 5. f(z) =
1

z(z2 + 1)
6.

∮
|z|=2

sin2 z

z cos z
dz

7.

∮
|z+1/2|=3

z3 − 3z2 + 1

2z4
dz 8. f(t) = 5e3t cos 3t cos 4t+ 1 + t2e3t

9. F (p) =
4p2 + 16p− 8

p3 − 4p
11.

 x′ = −x− 2y + 1,

y′ = −3x+ y,

x(0) = 2, y(0) = 010. x′′ + x′ = t2 + 2t, x(0) = 4, x′(0) = −2
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Âàðèàíò 11.

1. z = 4 2. z = 3− 3
√
3i 3. z =

4− 6i

2i− 3

4. f(z) =
sin 3z

z(1− cos z)
5. f(z) =

z2 + 4

(z − 1)3
6.

∮
|z−1|=1

dz

z4 + 1

7.

∮
|z−3|=1/2

ez

sin z
dz 8. f(t) = t(et + sh t)− 2 sin2 2t

9. F (p) =
p+ 3

p3 + p2 − 2p
11.

 x′ = −y,

y′ = 2x+ 2y,

x(0) = 1, y(0) = 110. x′′ + 9x = cos 3t, x(0) = 1, x′(0) = 0

Âàðèàíò 12.

1. z = −6i 2. z = −15i+ 5
√
3 3. z =

3i+ 1

4− 2i

4. f(z) =
ez − 1

sin πz
5. f(z) =

1

z3 − 1
6.

∮
|z|=2

z2

sin2 z cos z
dz

7.

∮
|z−i|=3/2

dz

z(z2 + 4)
8. f(t) = sh t cos 2t sin 3t+ t3e−3t

9. F (p) =
1

p3 + 8
11.

 x′ = x+ 4y,

y′ = 2x− y + 9,

x(0) = 1, y(0) = 010. x′′ + 3x′ + 2x = 1 + t+ t2, x(0) = 0, x′(0) = 1

Âàðèàíò 13.

1. z = 2 2. z = 5
√
2i− 5

√
2 3. z =

4i− 6

6i+ 5

4. f(z) =
1

cos z
5. f(z) =

z2

(z2 + 1)2
6.

∮
|z|=2

dz

z(z2 + 1)

7.

∮
|z−1|=3

1− sin 1
z

z
dz 8. f(t) = − t

2
sin 2t− e−3t cos t

9. F (p) =
p2 − 3

p4 + 5p2 + 6
11.

 x′ = −2x+ 5y + 1,

y′ = x+ 2y + 1,

x(0) = 0, y(0) = 210. x′′ − x = cos 3t, x(0) = 1, x′(0) = 1
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Âàðèàíò 14.

1. z = −5i 2. z = 6i− 6
√
3 3. z =

3− 2i

−6− 5i

4. f(z) =
1

cos2 z
5. f(z) =

ez − 1

z2 + z
6.

∮
|z−1−i|=5/4

2

z2(z − 1)
dz

7.

∮
|z|=1

z3 − i

sin 2z · (z − π)
dz 8. f(t) = 3t4e2t + e−t sin 8t

9. F (p) =
2p2 − 3p+ 1

p3 + 1
11.

 x′ = 3x+ y,

y′ = −5x− 3y + 2,

x(0) = 2, y(0) = 010. x′′ + x′ + x = 7e2t, x(0) = 1, x′(0) = 4

Âàðèàíò 15.

1. z = 7 2. z = 5i+ 5
√
3 3. z =

8i− 3

4i+ 2

4. f(z) =
z + π

z sin z
5. f(z) =

z

z2 + 4z + 5
6.

∮
|z|=1

2 + sin z

z(z + 2i)
dz

7.

∮
|z+2|=4

e3z − 1

z3
dz 8. f(t) = 2t cos 3t− t3e4t + 1− t2

9. F (p) =
p2

p4 − 81
11.

 x′ = −3x− 4y + 1,

y′ = 2x+ 3y,

x(0) = 0, y(0) = 210. x′′ − 9x = sin t− cos t, x(0) = −3, x′(0) = 2

Âàðèàíò 16.

1. z = −5 2. z = −4
√
3i− 12 3. z =

7− 4i

6i+ 1

4. f(z) =
1

sin2 z
5. f(z) =

sin 2z

(z2 + 1)2
6.

∮
|z−3/2|=2

z(sin z + 2)

sin z
dz

7.

∮
|z|=1

cos z2 − 1

z3
dz 8. f(t) = ch 3t sin2 t− t10et

9. F (p) =
2p+ 3

p3 + 4p2 + 5p
11.

 x′ = 2x+ 8y + 1,

y′ = 3x+ 4y,

x(0) = 2, y(0) = 110. x′′ + x′ − 2x = −2t− 2, x(0) = 1, x′(0) = 1
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Âàðèàíò 17.

1. z = −2i 2. z = 4 + 4
√
3i 3. z =

5i+ 1

2 + 3i

4. f(z) =
1

ez − 1
5. f(z) =

e2z

z2(z − 1)
6.

∮
|z−3|=1/2

ez

sin z
dz

7.

∮
|z|=1/3

z4 + 2z2 + 3

2z6
dz 8. f(t) = 2− 3t2 + t cos 5t+ e−t sin 3t

9. F (p) =
p2 − p+ 1

p4 + 2p2 − 3
11.

 x′ = 2x+ 2y + 2,

y′ = 4y + 1,

x(0) = 0, y(0) = 110. x′′ + 2x′ = 2 + et, x(0) = 1, x′(0) = 2

Âàðèàíò 18.

1. z = 6 2. z = 3
√
2 + 3

√
2i 3. z =

6i− 8

3− 2i

4. f(z) =
sin z2

z(z2 + 1)
5. f(z) =

z + 1

(z − 1)2(z + 3)
6.

∮
|z−1/2|=1

ez + 1

z(z + 1)
dz

7.

∮
|z|=1

z2e1/z
2 − 1

z
dz 8. f(t) = sh 4t cos2 3t− t cos 5t

9. F (p) =
p3 − 6

p4 + 6p2 + 8
11.

 x′ = x+ y,

y′ = 4x+ y + 1,

x(0) = 1, y(0) = 010. 2x′′ − x′ = sin 3t, x(0) = 2, x′(0) = 1

Âàðèàíò 19.

1. z = −7i 2. z = −5 + 5
√
3i 3. z =

6i− 1

3− 8i

4. f(z) =
z2 + 1

(z − i)2(z2 + 4)
5. f(z) =

z4

(z2 + 1)2
6.

∮
|z−1/2|=1

z(z − i)

sin πz
dz

7.

∮
|z|=1/3

1− 2z4 + 3z5

z4
dz 8. f(t) = t2et + 4e2t cos 5t

9. F (p) =
p+ 5

(p− 1)(p2 − 2p+ 5)
11.

 x′ = x+ 4y + 1,

y′ = 2x+ 3y,

x(0) = 0, y(0) = 1
10. x′′ + 2x′ = sin

t

2
, x(0) = −2, x′(0) = 4
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Âàðèàíò 20.

1. z = −2 2. z = −2
√
3− 6i 3. z =

7i+ 4

2i+ 5

4. f(z) =
cos

(
π
2z
)

z2 − 1
5. f(z) =

z6

(z − 1)4
6.

∮
|z−3|=10

sin 3z + 2

z2(z − π)
dz

7.

∮
|z|=1/2

z5 − 3z2 + 5z

z4
dz 8. f(t) = t2 cos t− 1

2
t4e−2t + et sin 3t

9. F (p) =
3p+ 2

(p+ 1)(p2 + 4p+ 5)
11.

 x′ = x+ 3y + 3,

y′ = x− y + 1,

x(0) = 0, y(0) = 110. x′′ + x = sh t, x(0) = 2, x′(0) = 1

Âàðèàíò 21.

1. z = 4i 2. z = −3
√
3 + 3i 3. z =

4− 8i

3i− 1

4. f(z) =
1

z2
+ sin

1

z2
5. f(z) =

z5

z2 − 1
6.

∮
|z|=3

cos2 z + 3

2z2 + πz
dz

7.

∮
|z−1/5|=2

1− z2 + 3z4

2z3
dz 8. f(t) = sh 2t sin2 3t− 3 + t sin t

9. F (p) =
2p2 − 4p+ 8

(p− 2)2(p2 + 4)
11.

 x′ = −x+ 3y + 2,

y′ = x+ y + 1,

x(0) = 0, y(0) = 110. x′′ + 4x′ + 20x = e−2t, x(0) = 0, x′(0) = 1

Âàðèàíò 22.

1. z = 5 2. z = −2i− 2 3. z =
5i+ 7

6i− 2

4. f(z) =
sin πz

z(z − 1)2
5. f(z) =

ez

(z − 3)2(z + 5)
6.

∮
|z|=3

dz

z(z2 + 1)

7.

∮
|z|=1

ezi + 2

sin 3zi
dz 8. f(t) = 1 + 2t5 − sh t cos 4t

9. F (p) =
1

p(p3 + 1)
11.

 x′ = x+ 3y,

y′ = x− y,

x(0) = 1, y(0) = 010. x′′ − 3x′ + 2x = et, x(0) = 1, x′(0) = 0



28

Âàðèàíò 23.

1. z = −3 2. z = 6− 2
√
3i 3. z =

3i− 5

4 + 3i

4. f(z) =
cos πz

(z − 1)(z2 + 1)
5. f(z) =

cos 4z

(z − i)3
6.

∮
|z+1|=2

sin2 z − 3

z2 + 2πz
dz

7.

∮
|z|=1/3

1− 2z + 3z2 + 4z3

2z2
dz 8. f(t) = 2e−2t sin 5t− t+ t3et

9. F (p) =
5

(p− 1)(p2 + 4p+ 5)
11.

 x′ = 2x+ 3y + 1,

y′ = 4x− 2y,

x(0) = −1, y(0) = 010. 2x′′ + 3x′ + x = 3et, x(0) = 0, x′(0) = 1

Âàðèàíò 24.

1. z = 5i 2. z = 5− 5i 3. z =
2i+ 8

−3− 8i

4. f(z) =
cos

(
π
2z
)

(z − 1)3
5. f(z) =

z

(z − 5)3
6.

∮
|z|=π/2

z2 + z + 3

sin z · (π + z)
dz

7.

∮
|z−i|=3

ez − sin z

z2
dz 8. f(t) = e3t cos t cos 3t+

t

2
− 2 + te−t

9. F (p) =
1

(p− 2)(p2 + 2p+ 3)
11.

 x′ = 3y + 2,

y′ = x+ 2y,

x(0) = −1, y(0) = 110. x′′ + 4x = sin 2t, x(0) = 0, x′(0) = 1

Âàðèàíò 25.

1. z = −6 2. z = 9i+ 3
√
3 3. z =

−4i− 1

3i− 2

4. f(z) =
2z − sin 2z

z2(z2 + 1)
5. f(z) =

z2 + z − 1

z2(z − 1)
6.

∮
|z−1|=3

z(z + π)

sin z
dz

7.

∮
|z|=1/3

4z5 − 3z3 − 1

z6
dz 8. f(t) = 5t cos 2t− e2tt3 + e−t sin t

9. F (p) =
2p+ 1

(p+ 1)(p2 + 2p+ 3)
11.

 x′ = −2x+ y,

y′ = 3x,

x(0) = 0, y(0) = 110. x′′ + x′ − 2x = e−t, x(0) = −1, x′(0) = 0
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Ï Ð È Ë Î Æ Å Í È ß

Ïðèëîæåíèå 1.

Òàáëèöà ïðîèçâîäíûõ

(c)′ = 0 (c � ÷èñëî) x′ = 1
(
x2
)′
= 2x

(xn)′ = nxn−1 (
√
x)

′
=

1

2
√
x

(
1

x

)′
= − 1

x2

(ex)′ = ex (lnx)′ =
1

x
(sinx)′ = cos x

(ax)′ = ax ln a (loga x)
′ =

1

x ln a
(cosx)′ = − sinx

(tg x)′ =
1

cos2 x
(arcsinx)′ =

1√
1− x2

(arctg x)′ =
1

1 + x2

(ctg x)′ = − 1

sin2 x
(arccosx)′ = − 1√

1− x2
(arcctg x)′ = − 1

1 + x2

(shx)′ = chx (chx)′ = sh x

(u+ v)′ = u′ + v′ (u− v)′ = u′ − v′ (c u)′ = c u′ (c � ÷èñëî)

(uv)′ = u′v + uv′
(u
v

)′
=

u′v − uv′

v2
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Ïðèëîæåíèå 2.

Òàáëèöà äèôôåðåíöèàëîâ

d(f(x)) = (f(x))′ dx

d(a) = 0 (a � ÷èñëî) dx = d(x+ a) dx = d(x− a)

dx = −d(−x) dx =
1

b
d(b x) dx = b d

(x
b

)
xndx =

1

n+ 1
d(xn+1)

dx

x
= d (lnx) dx =

1

a
d(ax+ b)

xdx =
1

2
d(x2)

dx

x2
= −d

(
1

x

)
dx√
x
= 2 d (

√
x)

exdx = d (ex) cosx dx = d(sinx)
dx

cos2 x
= d (tg x)

axdx =
1

ln a
d (ax) sinx dx = −d(cosx)

dx

sin2 x
= −d (ctg x)

dx√
1− x2

= d(arcsinx)
dx

1 + x2
= d(arctg x) chx dx = d(shx)

dx√
1− x2

= −d(arccosx)
dx

1 + x2
= −d(arcctg x) sh x dx = d(chx)
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Ïðèëîæåíèå 3.

Òàáëèöà èíòåãðàëîâ

∫
0 dx = C

∫
dx =

∫
1 dx = x+ C∫

xn dx =
xn+1

n+ 1
+ C (n ̸= −1)∫

dx

x
= ln |x|+ C

∫
x dx =

x2

2
+ C∫

dx

x2
= −1

x
+ C

∫
dx√
x
= 2

√
x+ C∫

ex dx = ex + C

∫
ax dx =

ax

ln a
+ C∫

cosx dx = sinx+ C

∫
sinx dx = − cosx+ C∫

dx

cos2 x
= tg x+ C

∫
dx

sin2 x
= − ctg x+ C∫

dx

x2 + a2
=

1

a
arctg

x

a
+ C

∫
dx

x2 − a2
=

1

2a
ln

∣∣∣∣x− a

x+ a

∣∣∣∣+ C∫
dx√
x2 + k

= ln |x+
√
x2 + k|+ C

∫
dx√

a2 − x2
= arcsin

x

a
+ C∫

F ′(x) dx =

∫
d (F (x)) = F (x) + C

∫
u dv = uv −

∫
v du

b∫
a

u dv = uv

∣∣∣∣b
a

−
b∫

a

v du
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Ïðèëîæåíèå 4.

Òàáëèöà ðàçëîæåíèé â ñòåïåííûå ðÿäû

ez =
∞∑
n=0

zn

n!
= 1 + z +

z2

2!
+

z3

3!
+ . . .+

zn

n!
+ . . . , |z| < ∞,

sin z =
∞∑
n=0

(−1)n
z2n+1

(2n+ 1)!
=

= z − z3

3!
+

z5

5!
− . . .+ (−1)n

z2n+1

(2n+ 1)!
+ . . . , |z| < ∞,

cos z =
∞∑
n=0

(−1)n
z2n

(2n)!
= 1− z2

2!
+

z4

4!
− . . .+ (−1)n

z2n

(2n)!
+ . . . , |z| < ∞,

sh z =
∞∑
n=0

z2n+1

(2n+ 1)!
= z +

z3

3!
+

z5

5!
+ . . .+

z2n+1

(2n+ 1)!
+ . . . , |z| < ∞,

ch z =
∞∑
n=0

z2n

(2n)!
= 1 +

z2

2!
+

z4

4!
+ . . .+

z2n

(2n)!
+ . . . , |z| < ∞,

(1 + z)m = 1 +
∞∑
n=1

m(m− 1)(m− 2) . . . (m− n+ 1)

n!
zn =

= 1 +mz +
m(m− 1)

2!
z2 +

m(m− 1)(m− 2)

3!
z3 + . . .+

+
m(m− 1)(m− 2) . . . (m− n+ 1)

n!
zn + . . . , m ∈ Z, |z| < 1.

Ïðèâåä¼ì íåêîòîðûå ÷àñòíûå ñëó÷àè ïîñëåäíåé ôîðìóëû.

1

1 + z
= 1− z + z2 − z3 + . . .+ (−1)nzn + . . . , |z| < 1,

1

1− z
= 1 + z + z2 + z3 + . . .+ zn + . . . , |z| < 1.



33

Ïðèëîæåíèå 5.

Òàáëèöà èçîáðàæåíèé è îðèãèíàëîâ

Èçîáðàæåíèå F (p) Îðèãèíàë f(t)

1

p
1

a

p2 + a2
sin at

p

p2 + a2
cos at

1

p+ b
e−bt

a

p2 − a2
sh at

p

p2 − a2
ch at

a

(p+ b)2 + a2
e−bt sin at

p+ b

(p+ b)2 + a2
e−bt cos at

n!

pn+1
tn

2pa

(p2 + a2)2
t sin at

p2 − a2

(p2 + a2)2
t cos at

1

(p+ b)2
te−bt

1

(p2 + a2)2
1

2a3
(sin at− at cos at)

n!

(p− b)n+1
tnebt

(−1)n
dn

dpn
F (p) tnf(t)

F1(p) · F2(p)

t∫
0

f1(τ)f2(t− τ) dτ

Âåçäå â òàáëèöå n ∈ N, a ∈ R, b ∈ R.
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Ïðèëîæåíèå 6.

Íåêîòîðûå ôîðìóëû òðèãîíîìåòðèè

sin2 x+ cos2 x = 1

tg x =
sinx

cosx
ctg x =

cosx

sinx

cos 2x = cos2 x− sin2 x cos 2x = 2 cos2 x− 1 cos 2x = 1− 2 sin2 x

sin 2x = 2 sinx cosx

cos2 x =
1 + cos 2x

2
sin2 x =

1− cos 2x

2

sinx cos y =
1

2
(sin(x− y) + sin(x+ y))

cosx cos y =
1

2
(cos(x− y) + cos(x+ y))

sinx sin y =
1

2
(cos(x− y)− cos(x+ y))

sh x =
ex − e−x

2
� ãèïåðáîëè÷åñêèé ñèíóñ

chx =
ex + e−x

2
� ãèïåðáîëè÷åñêèé êîñèíóñ
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