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Âàðèàíò 1

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = x2 − 4xy + 5y2 + 14x− 30y − 2.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −6x3 − 2y33z3 − 6x2y − 5x2z − xy2 − 5xz2 − 3yz2 − xyz,

A(0, 0, 0), B(−0.03, 0.06, 0.06).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(4xy + 36x5y5)dxdy;D : x = 1, y = x3, y = −x2.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

y cos
xy

4
dxdy;D : y = 2π, y = 6π, x = 3, x = 6.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

x = 27− y2, x = −6y.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(8y2 + z2)dxdydz;V : z = 5x+ 2y, x+ y = 1, x = 0, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2y2z ch(6xyz)dxdydz;V : x = 0, x = 2, y = 0, y = 2, z = 0, z = 2.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 + 6x = 0, z = 6− y2, z = 0.
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Âàðèàíò 2

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −5x2 − 8xy − 5y2 − 30x− 24y − 1.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −5x3 − 6y33z3 − 2x2y + x2z + 3xy2 − xz2 + yz2 − 6xyz,

A(2,−1, 1), B(1.94,−0.97, 1.01).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(36x2y2 + 36x5y5)dxdy;D : x = 1, y =
√
x, y = −x3.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

8yexydxdy;D : y = ln 3, y = ln 6, x = 2, x = 5.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y =
√
100− x2, y = 10−

√
100− x2, x = 0(x ≥ 0).

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2x2dxdydz;V : y = 3x, y = 0, x = 3, z = xy, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2y2e5xydxdydz;V : x = 0, y = 3, y = 3x, z = 0, z = 3.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 + 4x = 0, z = 12− x2, z = 0.
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Âàðèàíò 3

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −3x2 − 6xy − 5y2 + 6x+ 22y − 3.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −5x3y33z3 + 3x2y − 4x2z − 3xy2 − 6xz2 + 4yz2,

A(−6, 5, 4), B(−6.01, 5.01, 4.06).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(64x3y3 + 144x5y5)dxdy;D : x = 1, y =
√
x, y = −x3.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

12y2 sinxydxdy;D : x = 0, y =
√
3π, y = x.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y =

√
x

1
, y =

1

1x
, x = 16.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(8x2 + 5z2)dxdydz;V : z = 6x+ 2y, x+ y = 1, x = 0, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

y2z sin(6xyz)dxdydz;V : x = 0, x = 1, y = 0, y = 2, z = 0, z = 2π.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 5x, x2 + y2 = 10x, z =
√
x2 + y2, z = 0, y = 0(y <= 0).
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Âàðèàíò 4

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −3x2 + 2xy − 4y2 − 32x+ 18y − 2.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −5y3 − 6z3 − 3x2y + 2x2z + 3xy2 − 3xz2 − 5xyz,

A(−2, 4, 1), B(−2.02, 3.98, 1.05).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(27x2y2 + 108x5y5)dxdy;D : x = 1, y = x3, y = −x3.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

y2exydxdy;D : x = 0, y = 4, y = 2x.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y =
1

x
, y = 3ex, y = 1, y = 3.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

dxdydz

(1 + x
7 + y

2 + z
2 )

4
;V : x = 0, y = 0, z = 0,

x

7
+

y

2
+

z

2
= 1.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

y2z sin(3xyz)dxdydz;V : x = 0, x = 1, y = 0, y = 1, z = 0, z = 4π.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 3x, x2 + y2 = 6x, z =
√
x2 + y2, z = 0, y = 0(y >= 0).
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Âàðèàíò 5

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = x2 + y2 + 2x− 4y + 1.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = 2x3 − 6z3 − 5x2y − 4x2z + xz2 + 4yz2 + 4xyz,

A(1,−1, 3), B(1.04,−0.98, 3.02).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(18x2y2 + 32x3y3)dxdy;D : x = 1, y = x2, y = −
√
x.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

8y2 cos 4xydxdy;D : x = 0, y =
√
2π, y = 3x.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

x = 33− y2, x = −8y.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(3x+ 2y)dxdydz;V : z = 9x2 + 7y2, y = x, x = 1, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

x2z sin(4xyz)dxdydz;V : x = 0, x = 2, y = 0, y = 4, z = 0, z = 4π.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 5y, x2 + y2 = 9y, z =
√
x2 + y2, z = 0.
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Âàðèàíò 6

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = 5x2 − 2xy + 2y2 − 36x− 4.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −6x3 − 6y3 − 6z3 − 3x2y + 3x2z + 3xy2 + 3xz2 − yz2 − 5xyz,

A(2,−1, 5), B(1.96,−0.99, 4.96).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(16xy + 25x4y4)dxdy;D : x = 1, y = x3, y = −
√
x.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

8y cos 4xydxdy;D : y = 2π, y = 5π, x = 1, x = 5.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y =

√
x

1
, y =

1

1x
, x = 16.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

3y2dxdydz;V : y = 28x, y = 0, x = 3, z = xy, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2y2 cos(6xy)dxdydz;V : x = 0, y = 3, y = 4x, z = 0, z = π.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 2
√
2y, z = x2 + y2 − 4, z = 0(z >= 0).
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Âàðèàíò 7

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = 4x2 + 2xy + 5y2 − 6x+ 46y + 4.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = 3x3 − y3 − 3z3 + 4x2y + 3x2z + 3xy2 − 2xz2 − 4yz2 − 4xyz,

A(1, 1,−5), B(1.01, 1.02,−5.05).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(4xy + 75x4y4)dxdy;D : x = 1, y = x3, y = −x3.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

12y2exydxdy;D : x = 0, y = 2, y = 2x.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y = 45− x2, y = −4x.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(4x+ 8y)dxdydz;V : z = 4x2 + y2, y = x, x = 1, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2y2 sh(xy)dxdydz;V : x = 0, y = 1, y = 4x, z = 0, z = 2.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 + 4x = 0, z =
13

4
− y2, z = 0.
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Âàðèàíò 8

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = 4x2 − 2xy + y2 − 2x− 4y + 4.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −4x3 − 4y3 − 6z3 − 5x2y − 5x2z − 3xy2 − 4xz2 − 6yz2 − 3xyz,

A(2, 0,−3), B(1.96,−0.03,−2.95).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(12xy + 108x5y5)dxdy;D : x = 1, y = x3, y = −x3.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

8y sinxydxdy;D : y = 2π, y = 4π, x = 2, x = 6.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y = 3− x2, y = −2x.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(x+ 5y)dxdydz;V : z = 6x2 + 7y2, y = x, x = 1, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2y2ze6xyzdxdydz;V : x = 0, x = 1, y = 0, y = 1, z = 0, z = 3.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 3x, x2 + y2 = 8x, z =
√
x2 + y2, z = 0, y = 0(y <= 0).

9



Âàðèàíò 9

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −4x2 + 2xy − 4y2 − 28x+ 22y + 2.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = y33z3 − 5x2y + 2x2z − 3xy2 − 6xz2 − 3yz2 − 3xyz,

A(1,−3, 4), B(0.99,−3.01, 4.04).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(16xy + 108x5y5)dxdy;D : x = 1, y =
√
x, y = −x2.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

y2e
xy
6 dxdy;D : x = 0, y = 2, y = 2x.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y = 2
√
x, y =

2

x
, x = 25.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

dxdydz

(1 + x
10 + y

8 + z
3 )

4
;V : x = 0, y = 0, z = 0,

x

10
+

y

8
+

z

3
= 1.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2x2 sin(2xy)dxdydz;V : x = 2, y = 0, y = x, z = 0, z = 4π.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 5x, x2 + y2 = 10x, z =
√
x2 + y2, z = 0, y = 0(y <= 0).
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Âàðèàíò 10

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −x2 − y2 − 8x+ 8y + 1.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −5x3 − 5y33z3 + 4x2y + 4x2z − 3xy2 + 2xz2 − 5xyz,

A(−4, 0,−1), B(−4.06,−0.02,−1.01).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(36x2y2 + 108x5y5)dxdy;D : x = 1, y =
√
x, y = −x3.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

12y cosxydxdy;D : y = 3π, y = 7π, x = 3, x = 7.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

x2 + y2 = 18, 3y = −x2(y ≤ 0).

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

dxdydz

(1 + x
9 + y

2 + z
6 )

4
;V : x = 0, y = 0, z = 0,

x

9
+

y

2
+

z

6
= 1.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

x2z sin(5xyz)dxdydz;V : x = 0, x = 4, y = 0, y = 1, z = 0, z = π.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 4x, z = 6− y2, z = 0.
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Âàðèàíò 11

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = 4x2 − 4xy + 3y2 + 32x− 16y − 4.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = 4x3 − 5y3z3 − 6x2y − 4x2z + 4xy2 − 2xz2 − 3yz2 − xyz,

A(−3, 6, 4), B(−2.96, 6.06, 4.03).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(12xy + 9x2y2)dxdy;D : x = 1, y = x3, y = −
√
x.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

y2 sinxydxdy;D : x = 0, y =
√
2π, y = 3x.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y =
√

121− x2, y = 11−
√

121− x2.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(7x2 + z2)dxdydz;V : z = 6x, x+ y = 1, x = 0, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2x2 cos(4xy)dxdydz;V : x = 2, y = 0, y = 2x, z = 0, z = π.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 6
√
2x, z = x2 + y2 − 36, z = 0(z >= 0).
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Âàðèàíò 12

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = 4x2 + 2xy + 2y2 + 10x+ 6y − 2.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −6x3 − 3y3 − 3z3 − 2x2y − x2z + 2xy2 + xz2 − 2yz2 − xyz,

A(−2,−1,−2), B(−1.96,−1.02,−2.06).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(12xy + 16x3y3)dxdy;D : x = 1, y = x2, y = −
√
x.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

8y sin 4xydxdy;D : y = π, y = 2π, x = 1, x = 3.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y = 65− x2, y = −8x.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(2y2 + 5z2)dxdydz;V : z = 10x+ 6y, x+ y = 1, x = 0, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2y2 ch(xy)dxdydz;V : x = 0, y = 3, y = x, z = 0, z = 3.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 2y, x2 + y2 = 6y, z =
√
x2 + y2, z = 0.

13



Âàðèàíò 13

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −x2 − 4xy − 5y2 − 24x− 58y − 2.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −6y3 − 2z3 − 4x2y − x2z + 3xy2 + 2xz2 − 3yz2 − 5xyz,

A(3, 5, 3), B(2.98, 5.05, 3.04).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(12xy + 25x4y4)dxdy;D : x = 1, y = x3, y = −x2.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

8y cos 4xydxdy;D : y = π, y = 2π, x = 4, x = 6.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

x2 + y2 = 32, 4x = −y2(x ≤ 0).

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(2x+ 5y)dxdydz;V : z = x2 + 10y2, y = x, x = 1, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2y2z sin(4xyz)dxdydz;V : x = 0, x = 1, y = 0, y = 4, z = 0, z = 4π.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 + 6
√
2y = 0, z = x2 + y2 − 36, z = 0(z >= 0).
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Âàðèàíò 14

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = 3x2 + 2xy + 2y2 − 18x− 6y − 1.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = 2x3 − 5y3 − 2z3 + 4x2y − 4x2z − 2xy2 − 2xz2 − 2yz2 + xyz,

A(6,−3, 1), B(5.97,−3.04, 1.04).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(16x3y3 + 108x5y5)dxdy;D : x = 1, y = x3, y = −
√
x.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

y2e6xydxdy;D : x = 0, y = 3, y = x.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y = 7− x2, y = −6x.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

dxdydz

(1 + x
10 + y

7 + z
5 )

6
;V : x = 0, y = 0, z = 0,

x

10
+

y

7
+

z

5
= 1.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2x2 ch(6xy)dxdydz;V : x = 1, y = 0, y = 2x, z = 0, z = 1.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 5y, x2 + y2 = 8y, z =
√
x2 + y2, z = 0.
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Âàðèàíò 15

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −x2 − 2xy − 2y2 − 8x− 8y + 4.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −2y3 − 5z3 − 5x2y − 6x2z − 4xy2 − xz2 + 4xyz,

A(−1, 0, 2), B(−1.03, 0.04, 2.02).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(12xy + 9x2y2)dxdy;D : x = 1, y = x3, y = −
√
x.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

y sin 6xydxdy;D : y = 2π, y = 6π, x = 4, x = 7.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

x2 + y2 = 72, 6x = −y2(x ≤ 0).

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(25 + 50
√
x)dxdydz;V : y = 4x, y = 0, x = 2, z =

√
xy, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2y2 cos(xy)dxdydz;V : x = 0, y = 4, y = 4x, z = 0, z = 2π.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 4y, x2 + y2 = 7y, z =
√
x2 + y2, z = 0.
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Âàðèàíò 16

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −x2 − y2 − 6x− 10y − 3.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −4x3y3 − 5z3 − x2z + 4xy2 + 2xz2 − 5yz2 + 2xyz,

A(1,−2, 2), B(1.05,−1.94, 2.04).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(16x3y3 + 108x5y5)dxdy;D : x = 1, y = x3, y = −x2.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

y2 cosxydxdy;D : x = 0, y =
√
π, y = 3x.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y = 3
√
x, y =

3

x
, x = 9.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(4x2 + 4z2)dxdydz;V : z = 5y, x+ y = 1, x = 0, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2y2z sh(3xyz)dxdydz;V : x = 0, x = 1, y = 0, y = 4, z = 0, z = 2.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 4x, x2 + y2 = 8x, z =
√
x2 + y2, z = 0, y = 0(y <= 0).

17



Âàðèàíò 17

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −4x2 + 2xy − y2 + 8x− 8y + 4.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −6x3y33z3 + 2x2y − 2x2z + 3xy2 − 2xz2 + 2yz2 − 4xyz,

A(−3,−4, 4), B(−3.05,−4.01, 4.02).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(12xy + 27x2y2)dxdy;D : x = 1, y = x3, y = −x2.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

8y2 sin 6xydxdy;D : x = 0, y =
√
3π, y = x.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y =
1

x
, y = 3ex, y = 1, y = 3.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(49 + 98
√
x)dxdydz;V : y = 4x, y = 0, x = 1, z =

√
xy, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2y2 sh(6xy)dxdydz;V : x = 0, y = 4, y = x, z = 0, z = 1.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 + 4
√
2y = 0, z = x2 + y2 − 16, z = 0(z >= 0).

18



Âàðèàíò 18

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −x2 + 4xy − 5y2 − 12x+ 34y + 3.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −3y3 − 3z3 − 2x2y + 4x2z + 3xy2 + 2xz2 − 3yz2 − 2xyz,

A(−5, 1, 2), B(−5.03, 1.05, 1.95).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(4xy + 25x4y4)dxdy;D : x = 1, y = x3, y = −
√
x.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

8y2 sin
xy

4
dxdy;D : x = 0, y =

√
3π, y = x.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y = 7− x2, y = −6x.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(4x+ 5y)dxdydz;V : z = 5x2 + 6y2, y = x, x = 1, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

x2z sin(6xyz)dxdydz;V : x = 0, x = 4, y = 0, y = 2, z = 0, z = 4π.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 6x, z =
5

4
− y2, z = 0.
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Âàðèàíò 19

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −x2 − y2 − 10x+ 2y + 1.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −6y3z3 + 3x2y − 4x2z + 3xy2 + xz2 − 5yz2,

A(−2, 0,−1), B(−2.06, 0.06,−1.05).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(8xy + 64x3y3)dxdy;D : x = 1, y = x2, y = −
√
x.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

12y2 cosxydxdy;D : x = 0, y =
√
3π, y = 3x.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

x2 + y2 = 98, 7y = x2(y ≥ 0).

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

3xyzdxdydz;V : y = 13x, y = 0, x = 2, z = xy, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2x2z sin(2xyz)dxdydz;V : x = 0, x = 2, y = 0, y = 1, z = 0, z = 3π.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 6x, z = 4− x2, z = 0.
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Âàðèàíò 20

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = x2 + y2 + 10x+ 8y + 1.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = 4x3 − 5y3 − 3z3 − 5x2y + 2x2z + 4xy2 + xz2 + yz2 − 3xyz,

A(5,−2,−1), B(4.98,−2.01,−1.02).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(18x2y2 + 48x3y3)dxdy;D : x = 1, y = x3, y = − 3
√
x.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

8y2e6xydxdy;D : x = 0, y = 4, y = x.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y = 3
√
x, y =

3

x
, x = 9.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

dxdydz

(1 + x
8 + y

8 + z
3 )

6
;V : x = 0, y = 0, z = 0,

x

8
+

y

8
+

z

3
= 1.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2x2z ch(5xyz)dxdydz;V : x = 0, x = 2, y = 0, y = 3, z = 0, z = 2.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 6y, x2 + y2 = 11y, z =
√
x2 + y2, z = 0.
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Âàðèàíò 21

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = 5x2 − 2xy + 2y2 − 38x+ 4y + 2.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = 2x3 − 5y3 − x2y − x2z + 3xy2 − 6xz2 + 4yz2 + 4xyz,

A(0,−4, 0), B(−0.06,−3.97, 0.01).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(36x2y2 + 25x4y4)dxdy;D : x = 1, y =
√
x, y = −x3.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

8y sin 6xydxdy;D : y = π, y = 5π, x = 1, x = 3.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y =
1

x
, y = 3ex, y = 1, y = 3.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(x2 + 4y2)dxdydz;V : z = 6x, x+ y = 1, x = 0, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

y2z sin(6xyz)dxdydz;V : x = 0, x = 1, y = 0, y = 2, z = 0, z = 2π.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 + 6x = 0, z = 12− x2, z = 0.
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Âàðèàíò 22

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −x2 + 2xy − 2y2 − 14x+ 20y + 1.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −6x3y33z3 − 3x2y + 4x2z − 2xy2 + 3xz2 − 4yz2 + xyz,

A(2, 4,−2), B(1.98, 3.97,−2.04).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(12xy + 25x4y4)dxdy;D : x = 1, y = x3, y = −x2.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

8y cos 6xydxdy;D : y = π, y = 5π, x = 3, x = 7.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y =
√
81− x2, y = 9−

√
81− x2.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(2x+ 2y)dxdydz;V : z = 10x2 + 3y2, y = x, x = 1, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2x2 sh(3xy)dxdydz;V : x = 1, y = 0, y = 4x, z = 0, z = 3.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 3x, x2 + y2 = 5x, z =
√
x2 + y2, z = 0, y = 0(y >= 0).
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Âàðèàíò 23

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −2x2 + 2xy − 2y2 + 10x− 8y − 2.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −2x33z3 − 5x2y + x2z − 3xy2 − 2xz2 + 2yz2 − 5xyz,

A(−1,−1,−1), B(−0.98,−1.05,−1.03).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(18x2y2 + 108x5y5)dxdy;D : x = 1, y = x3, y = − 3
√
x.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

ye4xydxdy;D : y = ln 4, y = ln 5, x = 4, x = 6.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

x2 + y2 = 50, 5y = −x2(y ≤ 0).

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(4 + 8z3)dxdydz;V : y = 4x, y = 0, x = 2, z =
√
xy, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

y2z sin(2xyz)dxdydz;V : x = 0, x = 4, y = 0, y = 4, z = 0, z = π.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 + 8
√
2x = 0, z = x2 + y2 − 64, z = 0(z >= 0).
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Âàðèàíò 24

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −3x2 − 2xy − 3y2 − 10x− 30y + 2.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = 4x3y3z3 − 5x2y − 3x2z + 2xy2 + yz2 − xyz,

A(0, 3,−3), B(−0.05, 3.01,−2.99).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(12xy + 36x5y5)dxdy;D : x = 1, y =
√
x, y = −x2.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

12ye
xy
6 dxdy;D : y = ln 3, y = ln 4, x = 1, x = 5.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y =
√
9− x2, y = 3−

√
9− x2, x = 0(x ≥ 0).

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(9 + 18z3)dxdydz;V : y = x, y = 0, x = 2, z =
√
xy, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2x2 sh(5xy)dxdydz;V : x = 4, y = 0, y = 4x, z = 0, z = 3.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 4x, x2 + y2 = 8x, z =
√
x2 + y2, z = 0, y = 0(y >= 0).
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Âàðèàíò 25

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = 3x2 − 4xy + 5y2 − 8x+ 42y − 3.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −2x3y3 − 3z3 − 5x2y − 4x2z + 4xy2 − 6xz2 − xyz,

A(−4,−4,−4), B(−3.96,−4.01,−4.02).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(8xy + 64x3y3)dxdy;D : x = 1, y = x3, y = −x2.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

8y2e
xy
6 dxdy;D : x = 0, y = 2, y = 2x.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

x2 + y2 = 98, 7x = y2(x ≥ 0).

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(4x+ 7y)dxdydz;V : z = x2 + 6y2, y = x, x = 1, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2y2ze6xyzdxdydz;V : x = 0, x = 3, y = 0, y = 3, z = 0, z = 1.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 + 2x = 0, z =
25

4
− x2, z = 0.
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Âàðèàíò 26

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −x2 − y2 − 2x− 8y − 4.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −4x33y3 − 5z3 − 3x2y + 4x2z − xz2 − xyz,

A(−2, 0,−1), B(−2.03, 0.06,−1.01).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(9x2y2 + 32x3y3)dxdy;D : x = 1, y = x3, y = − 3
√
x.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

y2 cos
xy

6
dxdy;D : x = 0, y =

√
2π, y = 3x.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

x2 + y2 = 98, 7x = −y2(x ≤ 0).

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(5x2 + 4z2)dxdydz;V : z = 9y, x+ y = 1, x = 0, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

y2z ch(xyz)dxdydz;V : x = 0, x = 2, y = 0, y = 4, z = 0, z = 2.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 3x, x2 + y2 = 7x, z =
√
x2 + y2, z = 0, y = 0(y >= 0).
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Âàðèàíò 27

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = 2x2 + 2xy + 2y2 + 24x+ 18y − 3.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −5x3 − 6y3 − 6z3 + x2y − 5x2z − 6xy2 − 5yz2 − 3xyz,

A(−6, 4, 2), B(−6.01, 3.97, 1.99).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(4xy + 27x2y2)dxdy;D : x = 1, y = x3, y = −x2.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

12y cos 4xydxdy;D : y = 2π, y = 6π, x = 3, x = 7.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

x2 + y2 = 98, 7y = x2(y ≥ 0).

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

dxdydz

(1 + x
3 + y

6 + z
4 )

6
;V : x = 0, y = 0, z = 0,

x

3
+

y

6
+

z

4
= 1.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2x2 sin(5xy)dxdydz;V : x = 1, y = 0, y = 4x, z = 0, z = 4π.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 + 8
√
2x = 0, z = x2 + y2 − 64, z = 0(z >= 0).
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Âàðèàíò 28

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = 5x2 + 2xy + 2y2 + 30x+ 24y − 4.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −4y34z3 − x2y − 5x2z − 4xy2 + 4xz2 + xyz,

A(0, 6,−3), B(−0.06, 6.04,−2.99).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(8xy + 108x5y5)dxdy;D : x = 1, y =
√
x, y = −x3.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

y sinxydxdy;D : y = π, y = 3π, x = 3, x = 6.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

x =
√

4− y2, x = 2−
√
4− y2, y = 0(y ≥ 0).

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(2x+ 7y)dxdydz;V : z = 8x2 + 9y2, y = x, x = 1, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

y2ze3xyzdxdydz;V : x = 0, x = 1, y = 0, y = 1, z = 0, z = 3.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 4y, x2 + y2 = 8y, z =
√
x2 + y2, z = 0.
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Âàðèàíò 29

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −3x2 + 4xy − 2y2 + 18x− 12y + 1.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −5x3 − 2z3 + 4x2y − x2z + 3xy2 − xz2 − 4yz2 − 3xyz,

A(1,−5, 3), B(0.94,−5.04, 3.05).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(18x2y2 + 50x4y4)dxdy;D : x = 1, y = x2, y = − 3
√
x.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

12y2 sin 6xydxdy;D : x = 0, y =
√
3π, y = 2x.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y =
3

x
, y = 4ex, y = 3, y = 4.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(x+ 7y)dxdydz;V : z = 8x2 + y2, y = x, x = 1, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2x2z sin(xyz)dxdydz;V : x = 0, x = 3, y = 0, y = 1, z = 0, z = 3π.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 + 2x = 0, z =
5

4
− y2, z = 0.

30



Âàðèàíò 30

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −5x2 + 6xy − 3y2 − 68x+ 48y − 1.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −6x33y3 − 3z3 − 5x2y + x2z − 6xy2 − 3xz2 − 5yz2 + 4xyz,

A(1,−2,−3), B(1.02,−1.94,−3.05).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(32x3y3 + 108x5y5)dxdy;D : x = 1, y =
√
x, y = −x3.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

8y cosxydxdy;D : y = π, y = 5π, x = 1, x = 5.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y =
√
25− x2, y = 5−

√
25− x2, x = 0(x ≥ 0).

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

3x2zdxdydz;V : y = x, y = 0, x = 3, z = xy, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

x2 sh(5xy)dxdydz;V : x = 2, y = 0, y = 2x, z = 0, z = 3.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 4y, x2 + y2 = 7y, z =
√
x2 + y2, z = 0.

31



Âàðèàíò 31

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = 2x2 + 2xy + 4y2 − 8x+ 10y − 2.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −6x3 − 3y33z3 + 3x2y + 3x2z − 6xy2 + 4yz2 − 6xyz,

A(3, 3,−3), B(3.01, 2.99,−2.99).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(36x2y2 + 25x4y4)dxdy;D : x = 1, y = x2, y = −
√
x.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

8y2exydxdy;D : x = 0, y = 2, y = x.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y =
√
64− x2, y = 8−

√
64− x2, x = 0(x ≥ 0).

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(x2 + 2z2)dxdydz;V : z = 7x+ 2y, x+ y = 1, x = 0, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2x2z cos(6xyz)dxdydz;V : x = 0, x = 3, y = 0, y = 4, z = 0, z = π.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 + 4
√
2x = 0, z = x2 + y2 − 16, z = 0(z >= 0).
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Âàðèàíò 32

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −5x2 − 2xy − 4y2 − 2x+ 30y + 1.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −4x3z3 − 4x2y − 4xy2 + xz2 − 5xyz,

A(6,−2, 3), B(5.95,−2.06, 3.04).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(8xy + 27x2y2)dxdy;D : x = 1, y = x3, y = −x2.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

ye
xy
6 dxdy;D : y = ln 3, y = ln 7, x = 1, x = 3.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y =

√
x

3
, y =

1

3x
, x = 16.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2yzdxdydz;V : y = 4x, y = 0, x = 1, z = xy, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2x2z sin(6xyz)dxdydz;V : x = 0, x = 3, y = 0, y = 3, z = 0, z = 2π.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 3x, x2 + y2 = 7x, z =
√
x2 + y2, z = 0, y = 0(y >= 0).
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Âàðèàíò 33

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −4x2 + 6xy − 3y2 + 56x− 48y − 3.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −6x3 − 4y32z3 + x2y + 3xy2 + 4xz2 + 3yz2 − xyz,

A(3, 0,−1), B(3.01,−0.04,−1.02).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(32x3y3 + 108x5y5)dxdy;D : x = 1, y = x3, y = −x3.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

12y2 cosxydxdy;D : x = 0, y =
√
π, y = 3x.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

x2 + y2 = 128, 8y = x2(y ≥ 0).

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2yz2dxdydz;V : y = 26x, y = 0, x = 2, z = xy, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2y2 sin(3xy)dxdydz;V : x = 0, y = 4, y = 3x, z = 0, z = 4π.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 2
√
2y, z = x2 + y2 − 4, z = 0(z >= 0).
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Âàðèàíò 34

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = 3x2 + 6xy + 4y2 − 42x− 50y + 2.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −5x32y3 − 4z3 − 3x2y − x2z − 2xy2 − 5xz2 − 3yz2 + xyz,

A(−3, 3, 3), B(−2.94, 2.97, 3.03).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(36x2y2 + 100x4y4)dxdy;D : x = 1, y = x2, y = − 3
√
x.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

8y sin
xy

6
dxdy;D : y = π, y = 3π, x = 3, x = 6.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y =
1

x
, y = 4ex, y = 1, y = 4.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(x2 + 4z2)dxdydz;V : z = 10y, x+ y = 1, x = 0, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2y2z cos(6xyz)dxdydz;V : x = 0, x = 3, y = 0, y = 2, z = 0, z = 2π.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 + 2
√
2y = 0, z = x2 + y2 − 4, z = 0(z >= 0).
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Âàðèàíò 35

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = 4x2 − 6xy + 4y2 − 46x+ 52y + 1.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = 3x3 − 6y3 − 3z3 + x2y − 6x2z + 4xy2 − 2xz2 + yz2 − 3xyz,

A(6, 2, 2), B(5.99, 2.05, 1.97).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(16x3y3 + 72x5y5)dxdy;D : x = 1, y = x2, y = −
√
x.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

ye6xydxdy;D : y = ln 3, y = ln 4, x = 3, x = 5.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y = 4
√
x, y =

4

x
, x = 4.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(25 + 50
√
x)dxdydz;V : y = 4x, y = 0, x = 2, z =

√
xy, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2y2 cos(5xy)dxdydz;V : x = 0, y = 1, y = 3x, z = 0, z = 3π.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 6
√
2x, z = x2 + y2 − 36, z = 0(z >= 0).
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Âàðèàíò 36

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = x2 − 2xy + 5y2 + 2x+ 14y + 3.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −x3 − x2y − 2x2z + xy2 + 2xz2 − 3yz2 − 6xyz,

A(−5,−4, 0), B(−5.05,−3.97,−0.01).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(4xy + 75x4y4)dxdy;D : x = 1, y = x2, y = − 3
√
x.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

y cos
xy

4
dxdy;D : y = π, y = 3π, x = 4, x = 7.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

x2 + y2 = 18, 3x = −y2(x ≤ 0).

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

dxdydz

(1 + x
2 + y

10 + z
2 )

5
;V : x = 0, y = 0, z = 0,

x

2
+

y

10
+

z

2
= 1.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2x2z sh(5xyz)dxdydz;V : x = 0, x = 4, y = 0, y = 2, z = 0, z = 3.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 3x, x2 + y2 = 7x, z =
√
x2 + y2, z = 0, y = 0(y <= 0).
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Âàðèàíò 37

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −x2 − 2xy − 4y2 + 6x+ 2.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −x33y3 − z3 + 4x2y + 4x2z + xy2 − 2xz2 − 4yz2 − 6xyz,

A(−3, 0,−6), B(−2.98,−0.03,−6.03).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(8xy + 50x4y4)dxdy;D : x = 1, y = x3, y = −x3.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

12y2 sin
xy

4
dxdy;D : x = 0, y =

√
π, y = 3x.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y =
3

x
, y = 6ex, y = 3, y = 6.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

dxdydz

(1 + x
3 + y

6 + z
8 )

6
;V : x = 0, y = 0, z = 0,

x

3
+

y

6
+

z

8
= 1.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2x2 sin(3xy)dxdydz;V : x = 1, y = 0, y = 2x, z = 0, z = π.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 4
√
2x, z = x2 + y2 − 16, z = 0(z >= 0).
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Âàðèàíò 38

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −4x2 + 6xy − 3y2 + 10x− 6y − 2.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −6x3 − 2y3 − z3 − 2x2y − x2z − 5xy2 + 4yz2 − xyz,

A(−1,−5, 5), B(−1.03,−4.99, 4.97).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(8xy + 27x2y2)dxdy;D : x = 1, y =
√
x, y = −x3.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

8y2 sinxydxdy;D : x = 0, y =
√
2π, y = 2x.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y =
2

x
, y = 4ex, y = 2, y = 4.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(4y2 + 2z2)dxdydz;V : z = 3x, x+ y = 1, x = 0, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

y2 cos(5xy)dxdydz;V : x = 0, y = 1, y = 3x, z = 0, z = 3π.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 + 4x = 0, z =
17

4
− y2, z = 0.
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Âàðèàíò 39

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −4x2 − 2xy − y2 + 20x+ 8y + 3.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = 3x32y3z3 − 5x2y − 2x2z + 3xy2 − 4xz2 + 4yz2 + 2xyz,

A(−4,−2, 5), B(−3.94,−2.06, 5.03).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(36x2y2 + 25x4y4)dxdy;D : x = 1, y = x2, y = − 3
√
x.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

y cosxydxdy;D : y = 2π, y = 4π, x = 3, x = 5.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

x2 + y2 = 2, 1y = −x2(y ≤ 0).

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

x2zdxdydz;V : y = 11x, y = 0, x = 3, z = xy, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

y2 cos(6xy)dxdydz;V : x = 0, y = 2, y = x, z = 0, z = 4π.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 5x, x2 + y2 = 9x, z =
√
x2 + y2, z = 0, y = 0(y <= 0).
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Âàðèàíò 40

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −x2 − y2 − 2x− 8y + 1.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −6x3 − 5y3 − z3 − 3x2y + 2xy2 + 4yz2,

A(−2,−2, 4), B(−2.02,−1.96, 3.95).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(16x3y3 + 108x5y5)dxdy;D : x = 1, y = x3, y = −x3.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

12ye4xydxdy;D : y = ln 3, y = ln 6, x = 4, x = 6.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y = 24− x2, y = −2x.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

dxdydz

(1 + x
9 + y

3 + z
5 )

5
;V : x = 0, y = 0, z = 0,

x

9
+

y

3
+

z

5
= 1.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

y2z sin(xyz)dxdydz;V : x = 0, x = 1, y = 0, y = 3, z = 0, z = π.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 3y, x2 + y2 = 7y, z =
√
x2 + y2, z = 0.
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Âàðèàíò 41

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = 5x2 + 2xy + 2y2 − 32x− 10y − 3.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −3x3 − 3y3 − 2z3 + x2y − 6x2z − 3xy2 + xz2 − 6yz2 − 4xyz,

A(0, 1,−6), B(0.02, 1.01,−5.97).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(48x3y3 + 108x5y5)dxdy;D : x = 1, y = x3, y = −x2.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

12y2e6xydxdy;D : x = 0, y = 2, y = 2x.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y = 3
√
x, y =

3

x
, x = 9.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2dxdydz;V : y = 32x, y = 0, x = 1, z = xy, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

x2z cos(4xyz)dxdydz;V : x = 0, x = 1, y = 0, y = 4, z = 0, z = π.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 6y, x2 + y2 = 10y, z =
√
x2 + y2, z = 0.

42



Âàðèàíò 42

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = x2 + y2 − 10x− 8y + 2.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −4x33y3 − 3z3 − 4x2y − xy2 − 3xz2 − 2yz2 − 4xyz,

A(−4, 3,−1), B(−3.96, 3.06,−1.03).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(36x2y2 + 108x5y5)dxdy;D : x = 1, y =
√
x, y = −x2.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

8y sin 6xydxdy;D : y = 2π, y = 6π, x = 4, x = 6.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y = 3
√
x, y =

3

x
, x = 9.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(4x+ 3y)dxdydz;V : z = 10x2 + 9y2, y = x, x = 1, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

x2z cos(3xyz)dxdydz;V : x = 0, x = 2, y = 0, y = 4, z = 0, z = 3π.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 6x, x2 + y2 = 10x, z =
√
x2 + y2, z = 0, y = 0(y >= 0).
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Âàðèàíò 43

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = x2 + y2 − 10x+ 8y − 3.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = 2x3 − y3 − 6z3 − 6x2y − 4x2z + 2xy2 + yz2 + 3xyz,

A(−5,−4, 5), B(−4.95,−4.06, 5.06).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(4xy + 100x4y4)dxdy;D : x = 1, y = x2, y = − 3
√
x.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

8y cos
xy

6
dxdy;D : y = π, y = 5π, x = 1, x = 5.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y =
1

x
, y = 3ex, y = 1, y = 3.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2xyzdxdydz;V : y = 9x, y = 0, x = 3, z = xy, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

x2 ch(5xy)dxdydz;V : x = 1, y = 0, y = 4x, z = 0, z = 1.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 + 2x = 0, z = 14− y2, z = 0.
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Âàðèàíò 44

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = 5x2 − 2xy + 3y2 + 26x+ 6y − 3.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −2x33y3 − 4z3 − 4x2y − x2z − xy2 + 3xz2 + 3yz2 − xyz,

A(6,−5, 6), B(5.98,−5.06, 6.06).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(18x2y2 + 108x5y5)dxdy;D : x = 1, y = x3, y = −x3.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

12y sin 4xydxdy;D : y = 3π, y = 6π, x = 3, x = 7.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y = 1
√
x, y =

1

x
, x = 4.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(8x+ 8y)dxdydz;V : z = 5x2 + 3y2, y = x, x = 1, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

x2 sin(5xy)dxdydz;V : x = 1, y = 0, y = x, z = 0, z = 3π.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 + 8
√
2y = 0, z = x2 + y2 − 64, z = 0(z >= 0).
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Âàðèàíò 45

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −5x2 + 2xy − 4y2 − 38x+ 38y + 2.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −5x3y3 − 2z3 + 2x2y − 3x2z + 3xy2 + xz2 − yz2 − 3xyz,

A(−2,−2,−6), B(−2.04,−1.95,−5.97).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(16x3y3 + 72x5y5)dxdy;D : x = 1, y = x3, y = −
√
x.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

8y2 cos 4xydxdy;D : x = 0, y =
√
2π, y = 3x.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

x = 24− y2, x = −10y.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(5x2 + 4z2)dxdydz;V : z = 2y, x+ y = 1, x = 0, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2x2 cos(2xy)dxdydz;V : x = 3, y = 0, y = 2x, z = 0, z = 3π.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 + 8
√
2x = 0, z = x2 + y2 − 64, z = 0(z >= 0).
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Âàðèàíò 46

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −x2 − y2 − 4x− 10y + 4.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −3x34y3 − 4x2y − 4x2z − 2xy2 + xz2 − 4yz2,

A(−5, 5, 3), B(−4.95, 4.94, 3.06).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(8xy + 100x4y4)dxdy;D : x = 1, y = x3, y = −x3.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

12y2 sinxydxdy;D : x = 0, y =
√
2π, y = x.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

x = 32− y2, x = −4y.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(4x+ 5y)dxdydz;V : z = 7x2 + 4y2, y = x, x = 1, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

x2 ch(2xy)dxdydz;V : x = 2, y = 0, y = 4x, z = 0, z = 3.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 + 6
√
2y = 0, z = x2 + y2 − 36, z = 0(z >= 0).

47



Âàðèàíò 47

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −x2 − 2xy − 2y2 + 12x+ 16y + 3.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −x3 − 4y34z3 + 2x2y − 4x2z − xy2 − 6xz2 − 5yz2,

A(−1,−4, 3), B(−1.05,−3.98, 3.01).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(16x3y3 + 108x5y5)dxdy;D : x = 1, y =
√
x, y = −x2.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

12y cos 6xydxdy;D : y = π, y = 5π, x = 2, x = 5.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y =
2

x
, y = 4ex, y = 2, y = 4.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(2x+ 7y)dxdydz;V : z = 5x2 + 2y2, y = x, x = 1, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2y2z cos(4xyz)dxdydz;V : x = 0, x = 1, y = 0, y = 2, z = 0, z = π.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 6
√
2y, z = x2 + y2 − 36, z = 0(z >= 0).
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Âàðèàíò 48

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −x2 + 2xy − 4y2 − 16x+ 46y − 2.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −6x3 − 3y32z3 − 2x2y − 6x2z + 2xy2 + 2xz2 − yz2 − 2xyz,

A(−6, 0,−2), B(−6.06, 0.04,−1.94).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(8xy + 36x5y5)dxdy;D : x = 1, y =
√
x, y = −x2.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

8y2 cos
xy

4
dxdy;D : x = 0, y =

√
π, y = x.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

x = 39− y2, x = −10y.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(5x+ 2y)dxdydz;V : z = 4x2 + 7y2, y = x, x = 1, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

y2 ch(4xy)dxdydz;V : x = 0, y = 4, y = 3x, z = 0, z = 2.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 3y, x2 + y2 = 8y, z =
√
x2 + y2, z = 0.
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Âàðèàíò 49

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −5x2 − 4xy − 3y2 + 38x+ 2y − 3.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = 2x34y3z3 + 3x2y + 4x2z + 2xy2 − xz2 + 4xyz,

A(−5, 1, 0), B(−4.94, 1.05, 0.03).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(4xy + 9x2y2)dxdy;D : x = 1, y = x3, y = −
√
x.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

8y sinxydxdy;D : y = 3π, y = 7π, x = 4, x = 8.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

x =
√
1− y2, x = 1−

√
1− y2.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(4 + 8y3)dxdydz;V : y = x, y = 0, x = 1, z =
√
xy, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

y2 cos(3xy)dxdydz;V : x = 0, y = 2, y = x, z = 0, z = π.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 + 2x = 0, z =
13

4
− y2, z = 0.
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Âàðèàíò 50

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −3x2 + 2xy − 2y2 − 30x+ 20y + 3.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −6x32y3 − 3z3 + 4x2y + x2z − xy2 − xz2 − 2yz2 + xyz,

A(4,−2,−3), B(4.04,−2.01,−2.96).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(18x2y2 + 75x4y4)dxdy;D : x = 1, y =
√
x, y = −x3.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

y sin
xy

6
dxdy;D : y = 2π, y = 5π, x = 2, x = 4.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

x2 + y2 = 128, 8y = x2(y ≥ 0).

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(7x+ 2y)dxdydz;V : z = 7x2 + 8y2, y = x, x = 1, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

y2 ch(2xy)dxdydz;V : x = 0, y = 3, y = 4x, z = 0, z = 3.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 + 4
√
2y = 0, z = x2 + y2 − 16, z = 0(z >= 0).
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Âàðèàíò 51

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = x2 − 2xy + 2y2 − 4y + 4.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = x3 − 5y33z3 + 2x2y − x2z − 4xy2 − 4xz2 − 6yz2 − 2xyz,

A(−1, 3, 3), B(−1.04, 2.95, 2.95).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(16x3y3 + 36x5y5)dxdy;D : x = 1, y = x2, y = − 3
√
x.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

8y2 sin 4xydxdy;D : x = 0, y =
√
2π, y = x.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y =

√
x

5
, y =

1

5x
, x = 9.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(7x+ y)dxdydz;V : z = x2 + 8y2, y = x, x = 1, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

x2 cos(5xy)dxdydz;V : x = 4, y = 0, y = 3x, z = 0, z = 3π.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 4x, x2 + y2 = 9x, z =
√
x2 + y2, z = 0, y = 0(y >= 0).
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Âàðèàíò 52

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −2x2 − 4xy − 4y2 − 20y + 2.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −x3y32z3 − 3x2y − 5xz2 + 4yz2 − 2xyz,

A(−1,−2,−4), B(−1.03,−2.01,−3.97).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(18x2y2 + 50x4y4)dxdy;D : x = 1, y = x2, y = −
√
x.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

yexydxdy;D : y = ln 3, y = ln 5, x = 4, x = 7.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

x =
√
81− y2, x = 9−

√
81− y2.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2xdxdydz;V : y = 6x, y = 0, x = 2, z = xy, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

y2exydxdydz;V : x = 0, y = 1, y = 4x, z = 0, z = 3.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 5y, x2 + y2 = 9y, z =
√
x2 + y2, z = 0.
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Âàðèàíò 53

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −4x2 − 2xy − 5y2 − 34x− 56y + 4.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = 2x32y3 − 6z3 − x2y + 3x2z + 3xy2 + 2xz2 − 5yz2 − 2xyz,

A(2,−2,−6), B(1.98,−2.01,−5.96).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(16x3y3 + 108x5y5)dxdy;D : x = 1, y =
√
x, y = −x2.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

y cosxydxdy;D : y = 3π, y = 4π, x = 2, x = 5.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

x =
√
121− y2, x = 11−

√
121− y2.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

xz2dxdydz;V : y = 34x, y = 0, x = 2, z = xy, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

y2 sin(xy)dxdydz;V : x = 0, y = 2, y = x, z = 0, z = π.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 2x, z = 14− y2, z = 0.
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Âàðèàíò 54

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = x2 + y2 + 10x+ 6y − 2.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −5x3 − z3 − x2y + 4x2z − 6xy2 − 3xz2 + 2yz2 − 3xyz,

A(6,−3,−3), B(5.99,−2.96,−2.95).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(18x2y2 + 72x5y5)dxdy;D : x = 1, y =
√
x, y = −x2.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

8y sin
xy

4
dxdy;D : y = 3π, y = 7π, x = 3, x = 7.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

x2 + y2 = 72, 6x = y2(x ≥ 0).

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(4x2 + 4y2)dxdydz;V : z = 7x, x+ y = 1, x = 0, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

x2z sin(4xyz)dxdydz;V : x = 0, x = 3, y = 0, y = 3, z = 0, z = π.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 3y, x2 + y2 = 6y, z =
√
x2 + y2, z = 0.
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Âàðèàíò 55

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −x2 − y2 − 10x+ 8y − 2.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −4x3 − 2y3 − 4z3 − 6x2y + 3x2z + 4xy2 − 3xz2 + 4yz2 − 2xyz,

A(−3,−4,−1), B(−3.06,−4.02,−1.04).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(27x2y2 + 144x5y5)dxdy;D : x = 1, y = x2, y = −
√
x.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

y cos 6xydxdy;D : y = 3π, y = 6π, x = 3, x = 7.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y =
1

x
, y = 3ex, y = 1, y = 3.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(1 + 2
√
y)dxdydz;V : y = x, y = 0, x = 1, z =

√
xy, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2y2ze2xyzdxdydz;V : x = 0, x = 2, y = 0, y = 2, z = 0, z = 3.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 5y, x2 + y2 = 10y, z =
√
x2 + y2, z = 0.
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Âàðèàíò 56

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = 3x2 − 4xy + 4y2 − 44x+ 56y − 3.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −4x3 − 5y34z3 − 4x2y − 6x2z − 6xy2 − 4xz2 − 5yz2 − 3xyz,

A(−4, 1,−5), B(−3.96, 0.97,−4.97).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(9x2y2 + 75x4y4)dxdy;D : x = 1, y = x3, y = − 3
√
x.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

ye
xy
4 dxdy;D : y = ln 3, y = ln 5, x = 1, x = 3.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y =
√
25− x2, y = 5−

√
25− x2, x = 0(x ≥ 0).

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(5y2 + 3z2)dxdydz;V : z = 8x+ 4y, x+ y = 1, x = 0, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

y2 sh(4xy)dxdydz;V : x = 0, y = 4, y = 3x, z = 0, z = 3.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 2x, z = 12− x2, z = 0.
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1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −4x2 − 4xy − 3y2 − 20x+ 10y − 4.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −5x3 − 6y3 − z3 − 3x2y − 3x2z − 5xz2 + 3yz2 − 6xyz,

A(−5,−1,−4), B(−4.99,−1.04,−3.95).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(18x2y2 + 48x3y3)dxdy;D : x = 1, y = x3, y = −x2.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

8y2 cos
xy

6
dxdy;D : x = 0, y =

√
π, y = 2x.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y = 4
√
x, y =

4

x
, x = 4.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(4 + 8
√
x)dxdydz;V : y = 9x, y = 0, x = 1, z =

√
xy, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2x2 ch(5xy)dxdydz;V : x = 4, y = 0, y = 4x, z = 0, z = 2.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 4x, x2 + y2 = 9x, z =
√
x2 + y2, z = 0, y = 0(y <= 0).
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1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −2x2 + 2xy − y2 + 22x− 14y − 2.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = 4x33z3 − 3x2y − x2z − 2xy2 − 3xz2 + 2yz2 + 3xyz,

A(−1, 4, 0), B(−1.02, 4.04,−0.01).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(9x2y2 + 32x3y3)dxdy;D : x = 1, y = x3, y = −x3.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

8ye
xy
4 dxdy;D : y = ln 3, y = ln 4, x = 3, x = 6.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y = 1
√
x, y =

1

x
, x = 4.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2dxdydz;V : y = 15x, y = 0, x = 2, z = xy, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2x2z sh(4xyz)dxdydz;V : x = 0, x = 2, y = 0, y = 2, z = 0, z = 3.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 5x, x2 + y2 = 7x, z =
√
x2 + y2, z = 0, y = 0(y >= 0).
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1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −3x2 + 2xy − 3y2 + 16x− 16y + 4.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −6y3 − 3x2y − 6x2z + 2xy2 + 2xz2 − 5yz2 + 3xyz,

A(3, 0,−6), B(2.96,−0.04,−6.05).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(12xy + 32x3y3)dxdy;D : x = 1, y = x3, y = − 3
√
x.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

12y sin
xy

4
dxdy;D : y = 2π, y = 4π, x = 1, x = 5.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y =
√
16− x2, y = 4−

√
16− x2, x = 0(x ≥ 0).

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(x+ 3y)dxdydz;V : z = 10x2 + 8y2, y = x, x = 1, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

y2e3xydxdydz;V : x = 0, y = 4, y = x, z = 0, z = 2.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 6
√
2x, z = x2 + y2 − 36, z = 0(z >= 0).
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1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = x2 + y2 − 8x+ 4y + 4.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −3x3 − y34z3 − 4x2y + 4x2z − 6xy2 + xz2 − 2yz2 − xyz,

A(−5, 4, 3), B(−5.04, 3.98, 3.03).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(16xy + 18x2y2)dxdy;D : x = 1, y = x3, y = − 3
√
x.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

12y sin 6xydxdy;D : y = 2π, y = 3π, x = 1, x = 3.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

x2 + y2 = 32, 4x = −y2(x ≤ 0).

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(16 + 32z3)dxdydz;V : y = 4x, y = 0, x = 1, z =
√
xy, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

y2 ch(4xy)dxdydz;V : x = 0, y = 4, y = 3x, z = 0, z = 2.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 4
√
2x, z = x2 + y2 − 16, z = 0(z >= 0).
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1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −3x2 − 4xy − 4y2 + 4x− 8y − 2.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = 2y3z3 − 4x2y + 4x2z + 4xy2 − 4xz2 − 6yz2 + xyz,

A(2,−3, 4), B(2.02,−2.97, 4.01).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(16xy + 50x4y4)dxdy;D : x = 1, y = x3, y = −
√
x.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

8ye
xy
4 dxdy;D : y = ln 2, y = ln 3, x = 2, x = 6.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y =
1

x
, y = 3ex, y = 1, y = 3.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

dxdydz

(1 + x
9 + y

5 + z
7 )

3
;V : x = 0, y = 0, z = 0,

x

9
+

y

5
+

z

7
= 1.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

x2z cos(6xyz)dxdydz;V : x = 0, x = 1, y = 0, y = 3, z = 0, z = 3π.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 5y, x2 + y2 = 7y, z =
√
x2 + y2, z = 0.
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1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −2x2 + 2xy − 3y2 + 10x− 3.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −2x3 − 3y3 − 2z3 + 4x2y − 2x2z + 2xz2 + 3yz2 − xyz,

A(5, 1,−6), B(5.01, 1.06,−6.01).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(4xy + 64x3y3)dxdy;D : x = 1, y = x3, y = −
√
x.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

8y cosxydxdy;D : y = 3π, y = 6π, x = 1, x = 5.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y =
√
64− x2, y = 8−

√
64− x2.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(49 + 98
√
z)dxdydz;V : y = x, y = 0, x = 1, z =

√
xy, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2x2 cos(xy)dxdydz;V : x = 2, y = 0, y = 2x, z = 0, z = 2π.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 + 2x = 0, z = 2− y2, z = 0.
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1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −2x2 − 4xy − 4y2 + 4y − 1.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −5x3 − 6y3 − 2x2y − 6x2z + 4xz2 + yz2 − 3xyz,

A(0,−1, 1), B(0.05,−1.06, 1.02).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(12xy + 9x2y2)dxdy;D : x = 1, y = x3, y = − 3
√
x.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

y2 cosxydxdy;D : x = 0, y =
√
π, y = 2x.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

x2 + y2 = 128, 8y = −x2(y ≤ 0).

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(4x2 + 2z2)dxdydz;V : z = y, x+ y = 1, x = 0, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2y2z ch(2xyz)dxdydz;V : x = 0, x = 3, y = 0, y = 3, z = 0, z = 2.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 4x, z = 10− x2, z = 0.
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1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −3x2 − 4xy − 3y2 − 14x+ 4y + 1.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = 2x34y3 − 3z3 − x2y − 5x2z − 3xy2 − xz2 − 6yz2 + xyz,

A(5,−4, 4), B(4.98,−4.01, 4.05).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(36x2y2 + 36x5y5)dxdy;D : x = 1, y = x3, y = −
√
x.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

8ye
xy
6 dxdy;D : y = ln 4, y = ln 5, x = 3, x = 6.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y = 1
√
x, y =

1

x
, x = 25.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(7x2 + 2y2)dxdydz;V : z = 7y, x+ y = 1, x = 0, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2x2e2xydxdydz;V : x = 1, y = 0, y = x, z = 0, z = 1.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 3x, x2 + y2 = 6x, z =
√
x2 + y2, z = 0, y = 0(y >= 0).
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1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −x2 − y2 + 2y − 3.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = 3x33y3 − 4x2y − xy2 − 3xz2 − 5yz2 + 3xyz,

A(−2, 1, 3), B(−1.96, 0.99, 2.97).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(9x2y2 + 36x5y5)dxdy;D : x = 1, y = x2, y = − 3
√
x.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

8y sinxydxdy;D : y = 2π, y = 5π, x = 4, x = 7.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

x =
√
100− y2, x = 10−

√
100− y2.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(6y2 + z2)dxdydz;V : z = 3x+ 4y, x+ y = 1, x = 0, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

y2e6xydxdydz;V : x = 0, y = 1, y = 4x, z = 0, z = 3.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 5y, x2 + y2 = 8y, z =
√
x2 + y2, z = 0.
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1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −4x2 + 6xy − 4y2 + 18x− 24y − 3.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −4x3 − 3y32z3 + x2y − 2x2z − 4xy2 + yz2 + 4xyz,

A(4, 2,−6), B(4.01, 2.01,−6.01).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(4xy + 25x4y4)dxdy;D : x = 1, y = x2, y = − 3
√
x.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

y2 sinxydxdy;D : x = 0, y =
√
3π, y = 2x.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

x2 + y2 = 50, 5y = x2(y ≥ 0).

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

dxdydz

(1 + x
4 + y

3 + z
8 )

4
;V : x = 0, y = 0, z = 0,

x

4
+

y

3
+

z

8
= 1.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2x2z sin(xyz)dxdydz;V : x = 0, x = 4, y = 0, y = 3, z = 0, z = 2π.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 2x, x2 + y2 = 6x, z =
√
x2 + y2, z = 0, y = 0(y <= 0).
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1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −x2 − y2 − 2x− 10y − 4.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = 3x33y32z3 − 2x2z + 4xy2 − 2xz2 − 6yz2 − 6xyz,

A(2,−1,−1), B(1.98,−0.94,−1.04).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(8xy + 36x5y5)dxdy;D : x = 1, y =
√
x, y = −x2.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

12ye
xy
4 dxdy;D : y = ln 3, y = ln 6, x = 1, x = 5.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y =
√
81− x2, y = 9−

√
81− x2, x = 0(x ≥ 0).

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(7x+ 3y)dxdydz;V : z = 2x2 + 9y2, y = x, x = 1, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2x2 ch(xy)dxdydz;V : x = 1, y = 0, y = 4x, z = 0, z = 2.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 2x, z = 8− x2, z = 0.
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1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = x2 + 2xy + 5y2 − 16y + 3.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −3x3 − 6y33z3 + 2x2y − 2x2z + 2xy2 − 2xz2 − 4yz2 − 3xyz,

A(4,−1,−4), B(3.98,−1.02,−4.03).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(12xy + 64x3y3)dxdy;D : x = 1, y = x3, y = −
√
x.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

y sin 6xydxdy;D : y = π, y = 4π, x = 3, x = 6.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

x = 40− y2, x = −6y.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(7x2 + 2z2)dxdydz;V : z = 5x+ 3y, x+ y = 1, x = 0, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2x2 ch(5xy)dxdydz;V : x = 4, y = 0, y = 3x, z = 0, z = 2.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 3y, x2 + y2 = 5y, z =
√
x2 + y2, z = 0.
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1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −x2 − y2 + 4x+ 10y + 1.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −5x33y3 − 3z3 + 2x2y + x2z − 4xy2 − xz2 − 2yz2 − 3xyz,

A(0, 3,−4), B(−0.03, 3.04,−4.04).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(4xy + 32x3y3)dxdy;D : x = 1, y = x3, y = − 3
√
x.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

y2 sinxydxdy;D : x = 0, y =
√
π, y = x.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

x = 27− y2, x = −6y.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

dxdydz

(1 + x
8 + y

2 + z
7 )

5
;V : x = 0, y = 0, z = 0,

x

8
+

y

2
+

z

7
= 1.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

y2 sin(5xy)dxdydz;V : x = 0, y = 1, y = 4x, z = 0, z = π.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 5x, x2 + y2 = 8x, z =
√
x2 + y2, z = 0, y = 0(y <= 0).
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1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −x2 + 2xy − 5y2 − 6x+ 46y − 1.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −2x3y3 − 5z3 + 4x2y + 3x2z − xy2 + 2xz2 + 3yz2 − 3xyz,

A(4, 1, 5), B(3.94, 1.03, 5.02).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(12xy + 144x5y5)dxdy;D : x = 1, y = x3, y = −x3.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

8y cos
xy

4
dxdy;D : y = 3π, y = 4π, x = 3, x = 5.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y =
1

x
, y = 4ex, y = 1, y = 4.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(8x2 + 7y2)dxdydz;V : z = 6y, x+ y = 1, x = 0, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2x2z cos(xyz)dxdydz;V : x = 0, x = 1, y = 0, y = 1, z = 0, z = π.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 4x, z =
21

4
− x2, z = 0.
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1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = 4x2 − 8xy + 5y2 + 24x− 28y + 4.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −x33y3 − 4z3 − 2x2y − 4x2z + 3xy2 − 2yz2 − 3xyz,

A(−3, 2, 1), B(−2.96, 1.95, 0.99).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(4xy + 48x3y3)dxdy;D : x = 1, y =
√
x, y = −x3.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

y2 sinxydxdy;D : x = 0, y =
√
3π, y = x.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y =

√
x

4
, y =

1

4x
, x = 16.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(4x+ 2y)dxdydz;V : z = 8x2 + 3y2, y = x, x = 1, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

x2z sin(4xyz)dxdydz;V : x = 0, x = 4, y = 0, y = 4, z = 0, z = 3π.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 + 2
√
2x = 0, z = x2 + y2 − 4, z = 0(z >= 0).

72



Âàðèàíò 72

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = 4x2 − 2xy + 4y2 + 30x− 4.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = x3 − y3 − x2y − 3x2z + xy2 + 2xz2 + 2yz2 − 4xyz,

A(1, 4, 6), B(0.96, 3.95, 6.05).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(12xy + 9x2y2)dxdy;D : x = 1, y = x2, y = − 3
√
x.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

12y2 cosxydxdy;D : x = 0, y =
√
2π, y = 2x.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

x2 + y2 = 128, 8y = −x2(y ≤ 0).

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

dxdydz

(1 + x
9 + y

6 + z
8 )

5
;V : x = 0, y = 0, z = 0,

x

9
+

y

6
+

z

8
= 1.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2x2e5xydxdydz;V : x = 1, y = 0, y = 3x, z = 0, z = 1.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 5x, x2 + y2 = 9x, z =
√
x2 + y2, z = 0, y = 0(y <= 0).
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1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = 3x2 + 4xy + 4y2 − 8x− 16y − 2.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = 4x32y3z3 + x2y − x2z − 5xy2 − 4xz2 + yz2 − 5xyz,

A(1,−4, 4), B(0.98,−4.06, 4.02).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(16xy + 36x5y5)dxdy;D : x = 1, y = x3, y = − 3
√
x.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

12y sin
xy

4
dxdy;D : y = π, y = 3π, x = 2, x = 6.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y =

√
x

4
, y =

1

4x
, x = 25.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(3x2 + 7z2)dxdydz;V : z = 9x, x+ y = 1, x = 0, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

x2 cos(4xy)dxdydz;V : x = 3, y = 0, y = 3x, z = 0, z = 3π.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 4y, x2 + y2 = 8y, z =
√
x2 + y2, z = 0.
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1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = x2 + 2xy + 4y2 + 16x+ 40y − 2.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = 4x3 − 3y33z3 − 4x2y − x2z + 3xy2 − 4xz2 + yz2,

A(−3, 3, 1), B(−3.05, 2.98, 0.99).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(4xy + 100x4y4)dxdy;D : x = 1, y = x3, y = −x2.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

y2 sin
xy

6
dxdy;D : x = 0, y =

√
π, y = 3x.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y = 8− x2, y = −2x.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

dxdydz

(1 + x
5 + y

9 + z
2 )

4
;V : x = 0, y = 0, z = 0,

x

5
+

y

9
+

z

2
= 1.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

y2ze3xyzdxdydz;V : x = 0, x = 1, y = 0, y = 4, z = 0, z = 3.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 + 4
√
2x = 0, z = x2 + y2 − 16, z = 0(z >= 0).
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1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −x2 − y2 − 4x+ 3.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −x34y3 − 5z3 + 4x2y − 4x2z − 5xy2 + 3yz2 + 3xyz,

A(−2, 4, 3), B(−2.06, 3.95, 3.06).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(18x2y2 + 108x5y5)dxdy;D : x = 1, y = x3, y = −
√
x.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

y2 cos 6xydxdy;D : x = 0, y =
√
3π, y = 2x.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

x = 24− y2, x = −2y.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(8x+ 3y)dxdydz;V : z = x2 + 7y2, y = x, x = 1, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2x2 cos(3xy)dxdydz;V : x = 2, y = 0, y = 2x, z = 0, z = 3π.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 2
√
2y, z = x2 + y2 − 4, z = 0(z >= 0).
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1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = x2 + y2 − 4x− 2y − 4.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = 4x34y3 − 2z3 − 5x2y + 3x2z − 4xy2 − xz2 − 5yz2 − 6xyz,

A(5, 2,−3), B(5.05, 1.99,−3.02).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(8xy + 50x4y4)dxdy;D : x = 1, y = x3, y = −x2.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

8y2 sin
xy

4
dxdy;D : x = 0, y =

√
2π, y = 2x.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y = 4
√
x, y =

4

x
, x = 9.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(16 + 32
√
z)dxdydz;V : y = 4x, y = 0, x = 2, z =

√
xy, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

y2 sh(5xy)dxdydz;V : x = 0, y = 2, y = 2x, z = 0, z = 2.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 + 2
√
2x = 0, z = x2 + y2 − 4, z = 0(z >= 0).
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1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −5x2 + 6xy − 2y2 + 2y + 4.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = 4x32y3 − 4z3 − 4x2z + xy2 − 2xz2 − yz2 − 6xyz,

A(4, 1, 6), B(3.94, 0.96, 6.06).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(8xy + 36x2y2)dxdy;D : x = 1, y = x3, y = −
√
x.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

12yexydxdy;D : y = ln 3, y = ln 7, x = 3, x = 7.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

x2 + y2 = 50, 5x = −y2(x ≤ 0).

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

dxdydz

(1 + x
10 + y

3 + z
7 )

4
;V : x = 0, y = 0, z = 0,

x

10
+

y

3
+

z

7
= 1.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2y2ze4xyzdxdydz;V : x = 0, x = 3, y = 0, y = 2, z = 0, z = 2.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 2y, x2 + y2 = 6y, z =
√
x2 + y2, z = 0.
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1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = 4x2 + 2xy + 3y2 − 18x− 10y − 3.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −5x32y3 − 4z3 + 2x2y + 3xy2 − 2xz2 − 6yz2 − xyz,

A(−5,−1, 4), B(−4.94,−0.95, 3.95).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(48x3y3 + 72x5y5)dxdy;D : x = 1, y = x2, y = −
√
x.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

12y sin 6xydxdy;D : y = 3π, y = 6π, x = 1, x = 5.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

x =
√
25− y2, x = 5−

√
25− y2.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(x2 + 6z2)dxdydz;V : z = 3x+ y, x+ y = 1, x = 0, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2y2 ch(4xy)dxdydz;V : x = 0, y = 2, y = 3x, z = 0, z = 2.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 + 4
√
2y = 0, z = x2 + y2 − 16, z = 0(z >= 0).
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1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −2x2 − 4xy − 4y2 + 16x+ 12y + 1.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −2x3 − 6y3 − 3x2y − 5x2z − xy2 − xz2 + 2yz2 + 3xyz,

A(−4, 1, 1), B(−3.96, 1.05, 0.99).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(36x2y2 + 32x3y3)dxdy;D : x = 1, y = x2, y = −
√
x.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

8y2 sinxydxdy;D : x = 0, y =
√
3π, y = 2x.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y =
√
9− x2, y = 3−

√
9− x2, x = 0(x ≥ 0).

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(x2 + 4z2)dxdydz;V : z = 3x+ 4y, x+ y = 1, x = 0, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2y2z sin(3xyz)dxdydz;V : x = 0, x = 2, y = 0, y = 2, z = 0, z = 2π.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 4x, x2 + y2 = 7x, z =
√
x2 + y2, z = 0, y = 0(y <= 0).
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1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −x2 − y2 − 2x+ 8y − 2.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −4x3 − 4y3 − 4z3 − x2y − 2x2z − xy2 − 2xz2 − 2yz2 − 5xyz,

A(3,−1, 2), B(3.06,−0.95, 2.01).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(64x3y3 + 144x5y5)dxdy;D : x = 1, y = x3, y = − 3
√
x.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

y2exydxdy;D : x = 0, y = 4, y = 3x.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

x =
√
144− y2, x = 12−

√
144− y2, y = 0(y ≥ 0).

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

xzdxdydz;V : y = 25x, y = 0, x = 2, z = xy, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

x2z ch(5xyz)dxdydz;V : x = 0, x = 2, y = 0, y = 3, z = 0, z = 1.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 5x, x2 + y2 = 9x, z =
√
x2 + y2, z = 0, y = 0(y <= 0).
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1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −3x2 − 6xy − 5y2 − 24x− 20y + 1.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = x3 − 3y3 − 6z3 − 5x2y − 6x2z − 6xy2 − 2xz2 + 2yz2 + 4xyz,

A(−5, 1, 4), B(−5.05, 0.94, 4.03).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(4xy + 75x4y4)dxdy;D : x = 1, y = x2, y = − 3
√
x.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

12y cos
xy

4
dxdy;D : y = 2π, y = 4π, x = 4, x = 8.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y =
2

x
, y = 5ex, y = 2, y = 5.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(6x+ 3y)dxdydz;V : z = 7x2 + y2, y = x, x = 1, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

y2z sh(xyz)dxdydz;V : x = 0, x = 3, y = 0, y = 4, z = 0, z = 1.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 3x, x2 + y2 = 8x, z =
√
x2 + y2, z = 0, y = 0(y <= 0).
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1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −4x2 − 2xy − 3y2 + 20x+ 16y − 3.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −x33y3 − z3 + x2y − 6xy2 − 2xz2 − 6yz2 − 3xyz,

A(1,−4, 0), B(1.06,−3.96, 0.02).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(36x2y2 + 36x5y5)dxdy;D : x = 1, y = x3, y = −x2.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

8yexydxdy;D : y = ln 3, y = ln 7, x = 1, x = 4.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y = 2
√
x, y =

2

x
, x = 4.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(8x+ 2y)dxdydz;V : z = 10x2 + y2, y = x, x = 1, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2y2z sin(2xyz)dxdydz;V : x = 0, x = 3, y = 0, y = 1, z = 0, z = 2π.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 6x, z = 12− x2, z = 0.
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1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = x2 + y2 + 4x+ 8y + 3.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = 4x3 − 3y32z3 − 3x2y − x2z − 3xy2 − 4xz2 + 4yz2 − 4xyz,

A(2, 0,−3), B(1.95, 0.06,−2.96).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(16x3y3 + 36x5y5)dxdy;D : x = 1, y = x3, y = −x3.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

y2 cos 4xydxdy;D : x = 0, y =
√
π, y = 2x.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

x = 12− y2, x = −4y.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(2x2 + 6y2)dxdydz;V : z = 2y, x+ y = 1, x = 0, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

x2 sin(2xy)dxdydz;V : x = 2, y = 0, y = 2x, z = 0, z = π.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 + 6x = 0, z =
21

4
− x2, z = 0.
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1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −2x2 + 2xy − y2 + 18x− 12y + 1.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −x3 − y34z3 − 4x2y + x2z − 5xy2 + xz2 − 6yz2 + 2xyz,

A(2,−3, 0), B(2.06,−2.98, 0.06).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(12xy + 9x2y2)dxdy;D : x = 1, y =
√
x, y = −x3.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

12ye4xydxdy;D : y = ln 3, y = ln 7, x = 2, x = 4.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y =
3

x
, y = 4ex, y = 3, y = 4.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(1 + 2
√
x)dxdydz;V : y = 4x, y = 0, x = 2, z =

√
xy, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2y2z sh(2xyz)dxdydz;V : x = 0, x = 4, y = 0, y = 3, z = 0, z = 3.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 2x, z = 6− y2, z = 0.
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1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −5x2 − 2xy − y2 + 10x− 6y − 4.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = 2x3 − y3 − 4z3 + 2x2y − 4x2z + 3xy2 − 2xz2 + yz2 + 2xyz,

A(6, 3,−4), B(5.99, 3.03,−3.96).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(16xy + 48x3y3)dxdy;D : x = 1, y = x2, y = − 3
√
x.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

12y cos 6xydxdy;D : y = π, y = 3π, x = 3, x = 7.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y =

√
x

5
, y =

1

5x
, x = 25.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(6x2 + 2z2)dxdydz;V : z = 7x, x+ y = 1, x = 0, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

y2z cos(6xyz)dxdydz;V : x = 0, x = 3, y = 0, y = 3, z = 0, z = π.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 6y, x2 + y2 = 9y, z =
√
x2 + y2, z = 0.
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1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −5x2 + 4xy − y2 − 6x+ 2y − 3.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −2y34z3 − 6x2y − 2x2z + 3xy2 − 6yz2 − 4xyz,

A(2,−1, 3), B(1.98,−1.03, 2.99).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(32x3y3 + 72x5y5)dxdy;D : x = 1, y = x3, y = −x3.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

8y2e
xy
6 dxdy;D : x = 0, y = 4, y = x.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y = 3
√
x, y =

3

x
, x = 16.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(6x+ 2y)dxdydz;V : z = 10x2 + 7y2, y = x, x = 1, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

y2z sin(2xyz)dxdydz;V : x = 0, x = 1, y = 0, y = 3, z = 0, z = 2π.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 + 8
√
2x = 0, z = x2 + y2 − 64, z = 0(z >= 0).
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1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = 2x2 + 4xy + 3y2 + 8x+ 8y − 4.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = 3x34y32z3 − 2x2y + 3x2z + 2xz2 + 2yz2 + xyz,

A(6,−3,−5), B(5.99,−3.02,−4.96).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(16xy + 100x4y4)dxdy;D : x = 1, y = x3, y = −x3.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

8y sinxydxdy;D : y = π, y = 3π, x = 2, x = 5.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

x2 + y2 = 2, 1x = −y2(x ≤ 0).

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(2x+ 6y)dxdydz;V : z = 9x2 + 2y2, y = x, x = 1, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

x2 ch(xy)dxdydz;V : x = 4, y = 0, y = 4x, z = 0, z = 1.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 6x, z =
25

4
− y2, z = 0.
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1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −2x2 − 2xy − 2y2 + 28x+ 26y + 3.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −3y3 − z3 + x2y − 6x2z − 6xy2 + 3xz2 + 4yz2 − 4xyz,

A(2,−2, 0), B(1.97,−1.96, 0.04).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

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

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

12y2e
xy
4 dxdy;D : x = 0, y = 3, y = 3x.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y =
√

100− x2, y = 10−
√

100− x2.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

3xz2dxdydz;V : y = 17x, y = 0, x = 3, z = xy, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2x2z cos(5xyz)dxdydz;V : x = 0, x = 4, y = 0, y = 1, z = 0, z = π.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 8
√
2x, z = x2 + y2 − 64, z = 0(z >= 0).
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1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −4x2 + 6xy − 5y2 − 4x− 8y − 4.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −y33z3 − x2y + x2z + 2xy2 − 6xz2 + 3yz2 − 4xyz,

A(−2,−6,−4), B(−1.96,−6.05,−4.01).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(18x2y2 + 72x5y5)dxdy;D : x = 1, y = x3, y = −
√
x.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

8y2e4xydxdy;D : x = 0, y = 2, y = 2x.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y =
2

x
, y = 3ex, y = 2, y = 3.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(16 + 32z3)dxdydz;V : y = x, y = 0, x = 1, z =
√
xy, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

x2e2xydxdydz;V : x = 3, y = 0, y = 2x, z = 0, z = 2.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 5y, x2 + y2 = 10y, z =
√
x2 + y2, z = 0.
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1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −2x2 − 2xy − 3y2 + 14x+ 32y + 3.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = 2x3y34z3 − 6x2y − 3x2z + 4xy2 − 3xz2 − 3yz2 − xyz,

A(3,−2,−2), B(2.95,−2.06,−2.04).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(16xy + 64x3y3)dxdy;D : x = 1, y = x3, y = −
√
x.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

12y2e4xydxdy;D : x = 0, y = 2, y = x.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y =
√
121− x2, y = 11−

√
121− x2, x = 0(x ≥ 0).

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

3y2dxdydz;V : y = 33x, y = 0, x = 1, z = xy, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2x2z cos(3xyz)dxdydz;V : x = 0, x = 4, y = 0, y = 4, z = 0, z = 4π.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 4x, x2 + y2 = 8x, z =
√
x2 + y2, z = 0, y = 0(y <= 0).
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1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −2x2 + 4xy − 5y2 + 28x− 40y − 2.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −2x33y3 − 4z3 + 4x2z + 3xy2 − 2xz2 − xyz,

A(4, 5, 0), B(4.03, 5.04,−0.05).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(27x2y2 + 75x4y4)dxdy;D : x = 1, y = x3, y = − 3
√
x.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

y2exydxdy;D : x = 0, y = 3, y = 3x.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y = 4
√
x, y =

4

x
, x = 9.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(64 + 128
√
x)dxdydz;V : y = x, y = 0, x = 2, z =

√
xy, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2y2ze4xyzdxdydz;V : x = 0, x = 2, y = 0, y = 4, z = 0, z = 3.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 6x, z = 2− y2, z = 0.
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1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = 5x2 − 4xy + y2 + 38x− 14y + 4.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = y34z3 + 4x2y + x2z + 3xy2 − 3xz2 − 5yz2 + xyz,

A(1, 0,−1), B(1.04,−0.01,−0.95).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(9x2y2 + 50x4y4)dxdy;D : x = 1, y =
√
x, y = −x3.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

12y sinxydxdy;D : y = π, y = 3π, x = 2, x = 4.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y =
1

x
, y = 4ex, y = 1, y = 4.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

3y2dxdydz;V : y = 32x, y = 0, x = 3, z = xy, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

y2ze3xyzdxdydz;V : x = 0, x = 2, y = 0, y = 3, z = 0, z = 1.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 2
√
2y, z = x2 + y2 − 4, z = 0(z >= 0).
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1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = x2 − 2xy + 2y2 + 10x− 14y + 1.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −6y3 − 2z3 + 2x2y + 2x2z − 2xz2 − 6yz2 − 3xyz,

A(−3, 0, 4), B(−2.94, 0.02, 3.96).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(9x2y2 + 72x5y5)dxdy;D : x = 1, y =
√
x, y = −x3.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

8y2exydxdy;D : x = 0, y = 2, y = x.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y =
√
16− x2, y = 4−

√
16− x2, x = 0(x ≥ 0).

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(3x+ 6y)dxdydz;V : z = 2x2 + 6y2, y = x, x = 1, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2x2e3xydxdydz;V : x = 1, y = 0, y = 4x, z = 0, z = 1.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 + 4x = 0, z = 8− y2, z = 0.
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1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −2x2 − 2xy − 2y2 + 2x− 14y + 2.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = 2x3 − 4z3 − 2x2y − x2z − xz2 − 6yz2 + 4xyz,

A(−2, 1,−2), B(−1.94, 1.01,−2.06).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(12xy + 100x4y4)dxdy;D : x = 1, y = x2, y = −
√
x.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

8y2 cos
xy

6
dxdy;D : x = 0, y =

√
3π, y = 2x.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y = 48− x2, y = −8x.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(8x2 + 5z2)dxdydz;V : z = 4x+ 7y, x+ y = 1, x = 0, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2x2ze3xyzdxdydz;V : x = 0, x = 1, y = 0, y = 3, z = 0, z = 3.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 4x, z =
29

4
− y2, z = 0.
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1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = x2 + y2 − 4x+ 2y + 3.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −6x3y3 − 6z3 + x2y − 5x2z + 4xy2 − 3xz2 + 2yz2 − xyz,

A(4,−1, 6), B(4.06,−0.98, 5.98).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(12xy + 75x4y4)dxdy;D : x = 1, y = x2, y = − 3
√
x.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

y sin
xy

4
dxdy;D : y = 3π, y = 7π, x = 3, x = 6.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y =
3

x
, y = 4ex, y = 3, y = 4.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(4x+ y)dxdydz;V : z = x2 + 6y2, y = x, x = 1, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

x2 sh(xy)dxdydz;V : x = 4, y = 0, y = 3x, z = 0, z = 2.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 4x, z =
29

4
− y2, z = 0.
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1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = x2 + 2xy + 3y2 + 6x+ 14y − 3.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −3x34y3 − 3z3 + x2y − 5x2z − 2xy2 + 2xz2 + 4yz2 + 3xyz,

A(2,−4,−2), B(2.05,−3.95,−2.05).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(27x2y2 + 36x5y5)dxdy;D : x = 1, y =
√
x, y = −x3.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

8y sin
xy

6
dxdy;D : y = 2π, y = 3π, x = 2, x = 4.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

x = 65− y2, x = −8y.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(3x2 + z2)dxdydz;V : z = 2x, x+ y = 1, x = 0, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

x2 ch(6xy)dxdydz;V : x = 3, y = 0, y = x, z = 0, z = 3.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 3x, x2 + y2 = 5x, z =
√
x2 + y2, z = 0, y = 0(y <= 0).
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1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = 5x2 + 4xy + 2y2 + 44x+ 20y + 1.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = 2x3 − 5y3 − 5z3 + 3x2y + 2x2z − 6xy2 + xz2 + 3yz2 − 5xyz,

A(3,−5,−1), B(3.03,−5.04,−0.98).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(64x3y3 + 108x5y5)dxdy;D : x = 1, y =
√
x, y = −x2.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

y2 cosxydxdy;D : x = 0, y =
√
π, y = 2x.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

x2 + y2 = 32, 4x = −y2(x ≤ 0).

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(3x+ y)dxdydz;V : z = x2 + 2y2, y = x, x = 1, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

x2e5xydxdydz;V : x = 4, y = 0, y = 2x, z = 0, z = 2.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 4x, z =
29

4
− x2, z = 0.
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1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = x2 + y2 − 2x+ 8y + 1.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −5x3y3 − 5z3 − 6x2y − x2z + xy2 − 4xz2 − 3yz2 − 2xyz,

A(−3, 2, 2), B(−2.95, 1.97, 1.94).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(8xy + 16x3y3)dxdy;D : x = 1, y = x3, y = −
√
x.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

12y2 cosxydxdy;D : x = 0, y =
√
2π, y = 2x.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y =
√
25− x2, y = 5−

√
25− x2, x = 0(x ≥ 0).

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

dxdydz

(1 + x
5 + y

4 + z
9 )

4
;V : x = 0, y = 0, z = 0,

x

5
+

y

4
+

z

9
= 1.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2y2e6xydxdydz;V : x = 0, y = 2, y = 2x, z = 0, z = 3.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 8
√
2x, z = x2 + y2 − 64, z = 0(z >= 0).

99



Âàðèàíò 99

1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −x2 − 4xy − 5y2 + 12x+ 30y + 1.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −6x3 − y3 − 5z3 − 4x2y − 4x2z − 2xy2 − 4xz2 − 5yz2 − 3xyz,

A(3, 6, 6), B(3.05, 6.05, 5.99).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(48x3y3 + 72x5y5)dxdy;D : x = 1, y = x2, y = − 3
√
x.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

8y2exydxdy;D : x = 0, y = 2, y = 2x.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y =
√
1− x2, y = 1−

√
1− x2.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(1 + 2
√
y)dxdydz;V : y = 9x, y = 0, x = 2, z =

√
xy, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

y2 cos(2xy)dxdydz;V : x = 0, y = 3, y = 3x, z = 0, z = 4π.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 + 4x = 0, z =
5

4
− x2, z = 0.
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1. Íàéòè ýêñòðåìóì ôóíêöèè.

z = −x2 − y2 − 2x+ 8y + 4.

2. Äàíû ôóíêöèÿ u = f(x, y, z) è òî÷êè A(x0; y0; z0) è B(x1; y1; z1). Òðåáó-
åòñÿ:

• âû÷èñëèòü çíà÷åíèå u1 ôóíêöèè â òî÷êå B;

• âû÷èñëèòü ïðèáëèæåííîå çíà÷åíèå u1 ôóíêöèè â òî÷êå B, èñõîäÿ èç

çíà÷åíèÿ u0 ôóíêöèè â òî÷êå A, çàìåíèâ ïðèðàùåíèå ôóíêöèè ïðè ïå-
ðåõîäå îò òî÷êè A ê òî÷êå B äèôôåðåíöèàëîì, è îöåíèòü â ïðîöåíòàõ

îòíîñèòåëüíóþ ïîãðåøíîñòü, âîçíèêàþùóþ ïðè çàìåíå ïðèðàùåíèÿ

ôóíêöèè åå äèôôåðåíöèàëîì.

u = −4x3 − 4y3 − 3x2y − 3x2z − 2xy2 − 4xz2 + yz2 − 3xyz,

A(−4, 2,−4), B(−3.95, 1.99,−4.06).

3. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

(16xy + 50x4y4)dxdy;D : x = 1, y = x3, y = −x3.

4. Âû÷èñëèòü äâîéíîé èíòåãðàë:∫∫
D

y2 sin 6xydxdy;D : x = 0, y =
√
2π, y = 3x.

5. Íàéòè ïëîùàäü ôèãóðû, îãðàíè÷åííîé äàííûìè ëèíèÿìè.

y = 4
√
x, y =

4

x
, x = 16.

6. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

(6x2 + 6y2)dxdydz;V : z = 9x, x+ y = 1, x = 0, y = 0, z = 0.

7. Âû÷èñëèòü òðîéíîé èíòåãðàë:∫∫∫
V

2x2z sin(xyz)dxdydz;V : x = 0, x = 3, y = 0, y = 3, z = 0, z = 3π.

8. Íàéòè îáúåì òåëà, çàäàííîãî îãðàíè÷èâàþùèìè åãî ïîâåðõíîñòÿìè:

x2 + y2 = 6x, x2 + y2 = 9x, z =
√
x2 + y2, z = 0, y = 0(y <= 0).
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