
Âàðèàíò 1

1. Èçìåíèòü ïîðÿäîê èíòåãðèðîâàíèÿ:

1∫
0

dx

2−x∫
x

f(x, y) dy.

2. Âû÷èñëèòü äâîéíîé èíòåãðàë∫∫
S

(x+ y) dx dy, S = {0 ≤ x ≤ 1, 0 ≤ y ≤ x}.

3. Âû÷èñëèòü êðèâîëèíåéíûé èíòåãðàë âòîðîãî ðîäà∮
C

(x+ y) dx− (x− y) dy,

ãäå C � òðåóãîëüíèê ñ âåðøèíàìè O(0, 0), A(1, 0), B(0, 1), ïðîáåãàåìûé ïðîòèâ õîäà

÷àñîâîé ñòðåëêè.

4. Ñ ïîìîùüþ ïîâåðõíîñòíîãî èíòåãðàëà ïåðâîãî ðîäà âû÷èñëèòü ïëîùàäü ÷àñòè

ïîâåðõíîñòè z = 4− x2 − y2, ðàñïîëîæåííîé âíóòðè êîíóñà z =
√
x2 + y2.
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Âàðèàíò 2

1. Èçìåíèòü ïîðÿäîê èíòåãðèðîâàíèÿ:

π/2∫
0

dx

sinx∫
0

f(x, y) dy.

2. Âû÷èñëèòü äâîéíîé èíòåãðàë∫∫
S

y

x
dx dy, S = {0 ≤ x ≤ 1, x2 ≤ y ≤ x}.

3. Âû÷èñëèòü êðèâîëèíåéíûé èíòåãðàë ïåðâîãî ðîäà∫
C

xy ds,

ãäå C � äóãà ãèïåðáîëû x = ch t, y = sh t (0 ≤ t ≤ 1).
4. Âû÷èñëèòü ïîâåðõíîñòíûé èíòåãðàë âòîðîãî ðîäà∫∫

S

x dy dz + ydz dx+ z dx dy,

ãäå S � âíåøíÿÿ ñòîðîíà ñôåðû x2 + y2 + z2 = 1.
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Âàðèàíò 3

1. Èçìåíèòü ïîðÿäîê èíòåãðèðîâàíèÿ:

1∫
0

dx

1−x∫
0

f(x, y) dy.

2. Âû÷èñëèòü äâîéíîé èíòåãðàë∫∫
S

(x− y) dx dy, S = {1 ≤ x ≤ 2, x ≤ y ≤ 2x}.

3. Âû÷èñëèòü êðèâîëèíåéíûé èíòåãðàë âòîðîãî ðîäà

(2,−1)∫
(3,1)

(2xy − y3) dx+ (x2 − 3xy2 + 6y) dy,

ïðîâåðèâ ïðåäâàðèòåëüíî, ÷òî îí íå çàâèñèò îò ïóòè èíòåãðèðîâàíèÿ.

4. Âû÷èñëèòü ïîâåðõíîñòíûé èíòåãðàë ïåðâîãî ðîäà∫∫
S

ds

(1 + x+ y)2
,

ãäå S � ïîâåðõíîñòü ïèðàìèäû, îãðàíè÷åííîé ïëîñêîñòÿìè x+ y+ z = 1, x = 0, y = 0 è

z = 0.
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Âàðèàíò 4

1. Èçìåíèòü ïîðÿäîê èíòåãðèðîâàíèÿ:

1∫
−1

dx

√
1−x2∫

−
√

1−x2

f(x, y) dy.

2. Âû÷èñëèòü òðîéíîé èíòåãðàë∫∫∫
G

z2 dx dy dz, G = {x2 + y2 + z2 ≤ 1}.

3. Âû÷èñëèòü êðèâîëèíåéíûé èíòåãðàë ïåðâîãî ðîäà∫
C

y2 ds,

ãäå C � ÷àñòü îêðóæíîñòè x2 + y2 = 1, ëåæàùàÿ â ïåðâîé ÷åòâåðòè.

4. Âû÷èñëèòü ïîâåðõíîñòíûé èíòåãðàë âòîðîãî ðîäà∫∫
S

xy dy dz + yz dz dx+ xz dx dy,

ãäå S � âíåøíÿÿ ñòîðîíà ïîâåðõíîñòè ïèðàìèäû, îãðàíè÷åííîé ïëîñêîñòÿìè x+y+z = 3,
x = 0, y = 0 è z = 0.
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Âàðèàíò 5

1. Èçìåíèòü ïîðÿäîê èíòåãðèðîâàíèÿ:

1∫
−1

dx

2−x∫
x2

f(x, y) dy.

2. Âû÷èñëèòü äâîéíîé èíòåãðàë∫∫
S

(2x+ 3y) dx dy, S = {0 ≤ y ≤ x, 0 ≤ y ≤ 2}.

3. Âû÷èñëèòü êðèâîëèíåéíûé èíòåãðàë âòîðîãî ðîäà∫
L

(4xy2 + x3) dx+ (4x2y + 3y2) dy,

ãäå L = AB ∪BC, A(0, 1), B(0, 3), C(1, 3).
4. Âû÷èñëèòü ïîâåðõíîñòíûé èíòåãðàë ïåðâîãî ðîäà∫∫

S

(x2 + y2) ds,

ãäå S � ÷àñòü ïîâåðõíîñòè êîíóñà z =
√
x2 + y2, îãðàíè÷åííàÿ ïëîñêîñòüþ z = 1.
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Âàðèàíò 6

1. Èçìåíèòü ïîðÿäîê èíòåãðèðîâàíèÿ:

1∫
0

dx

3−x∫
x+1

f(x, y) dy.

2. Âû÷èñëèòü äâîéíîé èíòåãðàë∫∫
G

x dx dy, G = {x2 + y2 ≤ 9, x > 0, y > 0}.

3. Íàéòè öèðêóëÿöèþ âåêòîðíîãî ïîëÿ

~F = (x− z)~i+ (x+ y + z)~j + (2x+ y)~k

ïî êîíòóðó òðåóãîëüíèêà ñ âåðøèíàìè A(1, 0, 0), B(0, 2, 0), C(0, 0, 3).
4. Âû÷èñëèòü ïîâåðõíîñòíûé èíòåãðàë âòîðîãî ðîäà∫∫

S

x dy dz + ydz dx+ z dx dy

x2 + y2 + z2
,

ãäå S � âíåøíÿÿ ñòîðîíà ñôåðû x2 + y2 + z2 = 4.
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Âàðèàíò 7

1. Èçìåíèòü ïîðÿäîê èíòåãðèðîâàíèÿ:

1∫
−1

dx

√
|x|∫

|x|

f(x, y) dy.

2. Âû÷èñëèòü äâîéíîé èíòåãðàë∫∫
S

xy4 dx dy, S = {0 ≤ x ≤ 1, −
√
x ≤ y ≤

√
x}.

3. Âû÷èñëèòü êðèâîëèíåéíûé èíòåãðàë ïåðâîãî ðîäà
∫
Γ

z ds, ãäå Γ � äóãà êîíè÷åñêîé

âèíòîâîé ëèíèè

x = t cos t, y = t sin t, z = t, 0 ≤ t ≤ 2π.

4. Âû÷èñëèòü ïîâåðõíîñòíûé èíòåãðàë âòîðîãî ðîäà∫∫
S

x dy dz + ydz dx+ z dx dy,

ãäå S � âíåøíÿÿ ñòîðîíà ïèðàìèäû ñ âåðøèíàìè

O(0, 0, 0), A(1, 0, 0), B(0, 1, 0), C(0, 0, 1).
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Âàðèàíò 8

1. Èçìåíèòü ïîðÿäîê èíòåãðèðîâàíèÿ:

1∫
0

dx

3−2x∫
x

f(x, y) dy.

2. Âû÷èñëèòü äâîéíîé èíòåãðàë∫∫
G

xy dx dy, G = {x2 + y2 ≤ 1, x < 0, y > 0}.

3. Âû÷èñëèòü êðèâîëèíåéíûé èíòåãðàë âòîðîãî ðîäà∮
C

(x2 − y2) dx+ (x2 + y2) dy,

ãäå C � ïðîáåãàåìûé ïðîòèâ õîäà ÷àñîâîé ñòðåëêè êîíòóð, îáðàçîâàííûé ïîëóîêðóæ-

íîñòüþ y =
√

1− x2 è îñüþ Ox.
4. Âû÷èñëèòü ïîâåðõíîñòíûé èíòåãðàë ïåðâîãî ðîäà∫∫

S

z ds,

ãäå S � ÷àñòü ïîâåðõíîñòè êîíóñà z =
√
x2 + y2, îãðàíè÷åííàÿ ïëîñêîñòüþ z = 1.
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Âàðèàíò 9

1. Èçìåíèòü ïîðÿäîê èíòåãðèðîâàíèÿ:

1∫
0

dx

2−x2∫
x

f(x, y) dy.

2. Âû÷èñëèòü òðîéíîé èíòåãðàë∫∫∫
G

y dx dy dz, G = {x2 + y2 ≤ 1, 0 ≤ z ≤ 3}.

3. Âû÷èñëèòü êðèâîëèíåéíûé èíòåãðàë ïåðâîãî ðîäà∫
C

xy ds,

ãäå C � äóãà ãèïåðáîëû x = 3 ch t, y = 3 sh t (0 ≤ t ≤ 2).
4. Ñ ïîìîùüþ ïîâåðõíîñòíîãî èíòåãðàëà ïåðâîãî ðîäà âû÷èñëèòü ïëîùàäü ÷àñòè

ïîâåðõíîñòè z = 9− x2 − y2, ðàñïîëîæåííîé âíóòðè êîíóñà z =
√
x2 + y2.
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Âàðèàíò 10

1. Èçìåíèòü ïîðÿäîê èíòåãðèðîâàíèÿ:

π/2∫
0

dx

sinx∫
0

f(x, y) dy.

2. Âû÷èñëèòü äâîéíîé èíòåãðàë∫∫
S

(3x− 2y) dx dy, S = {0 ≤ x ≤ 1, 0 ≤ y ≤ x}.

3. Âû÷èñëèòü êðèâîëèíåéíûé èíòåãðàë âòîðîãî ðîäà∮
C

y2 dx− x2 dy,

ãäå C � òðåóãîëüíèê ñ âåðøèíàìè O(0, 0), A(1, 0), B(0, 1), ïðîáåãàåìûé ïðîòèâ õîäà

÷àñîâîé ñòðåëêè.

4. Âû÷èñëèòü ïîâåðõíîñòíûé èíòåãðàë âòîðîãî ðîäà∫∫
S

x dy dz + 3ydz dx+ 2z dx dy,

ãäå S � âíåøíÿÿ ñòîðîíà ñôåðû x2 + y2 + z2 = 4.
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Âàðèàíò 11

1. Èçìåíèòü ïîðÿäîê èíòåãðèðîâàíèÿ:

1∫
0

dx

2−
√
x∫

x

f(x, y) dy.

2. Âû÷èñëèòü òðîéíîé èíòåãðàë∫∫∫
G

x2 dx dy dz, G = {x2 + y2 + z2 ≤ 4, z > 0}.

3. Âû÷èñëèòü êðèâîëèíåéíûé èíòåãðàë ïåðâîãî ðîäà∫
C

x2 ds,

ãäå C � ÷àñòü îêðóæíîñòè x2 + y2 = 1, ëåæàùàÿ â ïåðâîé ÷åòâåðòè.

4. Âû÷èñëèòü ïîâåðõíîñòíûé èíòåãðàë ïåðâîãî ðîäà∫∫
S

ds

(2 + x+ y)2
,

ãäå S � ïîâåðõíîñòü ïèðàìèäû, îãðàíè÷åííîé ïëîñêîñòÿìè x+ y+ z = 4, x = 0, y = 0 è

z = 0.
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Âàðèàíò 12

1. Èçìåíèòü ïîðÿäîê èíòåãðèðîâàíèÿ:

π/2∫
0

dx

x∫
sinx

f(x, y) dy.

2. Âû÷èñëèòü äâîéíîé èíòåãðàë∫∫
S

(4x+ 5y) dx dy, S = {1 ≤ x ≤ 4, x ≤ y ≤ 3x}.

3. Âû÷èñëèòü êðèâîëèíåéíûé èíòåãðàë âòîðîãî ðîäà

(2,3)∫
(−1,1)

(2xy − y3) dx+ (x2 − 3xy2 + 6y) dy,

ïðîâåðèâ ïðåäâàðèòåëüíî, ÷òî îí íå çàâèñèò îò ïóòè èíòåãðèðîâàíèÿ.

4. Âû÷èñëèòü ïîâåðõíîñòíûé èíòåãðàë âòîðîãî ðîäà∫∫
S

xy dy dz + 2yz dz dx+ 3xz dx dy,

ãäå S � âíåøíÿÿ ñòîðîíà ïîâåðõíîñòè ïèðàìèäû, îãðàíè÷åííîé ïëîñêîñòÿìè x+y+z = 6,
x = 0, y = 0 è z = 0.
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Âàðèàíò 13

1. Èçìåíèòü ïîðÿäîê èíòåãðèðîâàíèÿ:

1∫
−1

dx

2−|x|∫
x2

f(x, y) dy.

2. Âû÷èñëèòü äâîéíîé èíòåãðàë∫∫
G

y dx dy, G = {x2 + y2 ≤ 1, x > 0, y > 0}.

3. Íàéòè öèðêóëÿöèþ âåêòîðíîãî ïîëÿ

~F = (x+ z)~i+ (x− y + z)~j + (x+ 2y)~k

ïî êîíòóðó òðåóãîëüíèêà ñ âåðøèíàìè A(1, 0, 0), B(0, 2, 0), C(0, 0, 3).
4. Âû÷èñëèòü ïîâåðõíîñòíûé èíòåãðàë ïåðâîãî ðîäà∫∫

S

(x2 + 4y2) ds,

ãäå S � ÷àñòü ïîâåðõíîñòè êîíóñà z =
√
x2 + 4y2, îãðàíè÷åííàÿ ïëîñêîñòüþ z = 1.
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Âàðèàíò 14

1. Èçìåíèòü ïîðÿäîê èíòåãðèðîâàíèÿ:

1∫
0

dx

3−x∫
x2+1

f(x, y) dy.

2. Âû÷èñëèòü äâîéíîé èíòåãðàë∫∫
S

(3x+ 2y) dx dy, S = {0 ≤ x ≤ y, 0 ≤ y ≤ 3}.

3. Âû÷èñëèòü êðèâîëèíåéíûé èíòåãðàë âòîðîãî ðîäà∫
L

(4xy2 + x3) dx+ (4x2y + 3y2) dy,

ãäå L = AB ∪BC, A(0, 1), B(1, 1), C(1, 3).
4. Âû÷èñëèòü ïîâåðõíîñòíûé èíòåãðàë âòîðîãî ðîäà∫∫

S

x dy dz + ydz dx+ z dx dy

x2 + y2 + z2
,

ãäå S � âíåøíÿÿ ñòîðîíà ñôåðû x2 + y2 + z2 = 9.
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Âàðèàíò 15

1. Èçìåíèòü ïîðÿäîê èíòåãðèðîâàíèÿ:

1∫
−1

dx

|x|∫
x2

f(x, y) dy.

2. Âû÷èñëèòü äâîéíîé èíòåãðàë∫∫
S

(x− 2y) dx dy, S = {y ≤ x ≤ y + 1, 1 ≤ y ≤ 2}.

3. Âû÷èñëèòü êðèâîëèíåéíûé èíòåãðàë âòîðîãî ðîäà∮
C

(x2 − y2) dx+ (x2 + y2) dy,

ãäå C � ïðîáåãàåìûé ïðîòèâ õîäà ÷àñîâîé ñòðåëêè êîíòóð, îáðàçîâàííûé ïîëóîêðóæ-

íîñòüþ y = −
√

1− x2 è îñüþ Ox.
4. Âû÷èñëèòü ïîâåðõíîñòíûé èíòåãðàë âòîðîãî ðîäà∫∫

S

x dy dz + ydz dx+ z dx dy,

ãäå S � âíåøíÿÿ ñòîðîíà ïèðàìèäû ñ âåðøèíàìè

O(0, 0, 0), A(−1, 0, 0), B(0,−1, 0), C(0, 0,−1).
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Âàðèàíò 16

1. Èçìåíèòü ïîðÿäîê èíòåãðèðîâàíèÿ:

1∫
0

dx

4−3x∫
x

f(x, y) dy.

2. Âû÷èñëèòü òðîéíîé èíòåãðàë∫∫∫
G

y dx dy dz, G = {4x2 + 9y2 + z2 ≤ 4, x > 0, y > 0}.

3. Âû÷èñëèòü êðèâîëèíåéíûé èíòåãðàë ïåðâîãî ðîäà
∫
Γ

z ds, ãäå Γ � äóãà êîíè÷åñêîé

âèíòîâîé ëèíèè

x = t cos 2t, y = t sin 2t, z = t, 0 ≤ t ≤ π.

4. Âû÷èñëèòü ïîâåðõíîñòíûé èíòåãðàë ïåðâîãî ðîäà∫∫
S

z ds,

ãäå S � ÷àñòü ïîâåðõíîñòè êîíóñà z =
√
x2 + y2, îãðàíè÷åííàÿ ïëîñêîñòüþ z = 1.
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Âàðèàíò 17

1. Èçìåíèòü ïîðÿäîê èíòåãðèðîâàíèÿ:

1∫
0

dx

3−x2∫
x2+1

f(x, y) dy.

2. Âû÷èñëèòü äâîéíîé èíòåãðàë∫∫
S

(2x− 3y) dx dy, S = {0 ≤ x ≤ 2, 0 ≤ y ≤ x}.

3. Íàéòè öèðêóëÿöèþ âåêòîðíîãî ïîëÿ

~F = (x+ 2z)~i+ (x+ y − z)~j + (3x+ y)~k

ïî êîíòóðó òðåóãîëüíèêà ñ âåðøèíàìè A(1, 0, 0), B(0, 2, 0), C(0, 0, 3).
4. Âû÷èñëèòü ïîâåðõíîñòíûé èíòåãðàë ïåðâîãî ðîäà∫∫

S

(4x2 + y2) ds,

ãäå S � ÷àñòü ïîâåðõíîñòè êîíóñà z =
√

4x2 + y2, îãðàíè÷åííàÿ ïëîñêîñòüþ z = 1.
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Âàðèàíò 18

1. Èçìåíèòü ïîðÿäîê èíòåãðèðîâàíèÿ:

1∫
0

dx

4−x∫
√
x

f(x, y) dy.

2. Âû÷èñëèòü äâîéíîé èíòåãðàë∫∫
G

x dx dy, G = {x2 + y2 ≤ 9, x < 0, y > 0}.

3. Âû÷èñëèòü êðèâîëèíåéíûé èíòåãðàë âòîðîãî ðîäà∫
L

(xy2 + x2) dx+ (x2y + y3) dy,

ãäå L = AB ∪BC, A(0, 1), B(0, 3), C(1, 3).
4. Âû÷èñëèòü ïîâåðõíîñòíûé èíòåãðàë âòîðîãî ðîäà∫∫

S

x dy dz + ydz dx+ z dx dy

x2 + y2 + z2
,

ãäå S � âíåøíÿÿ ñòîðîíà ñôåðû x2 + y2 + z2 = 16.
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Âàðèàíò 19

1. Èçìåíèòü ïîðÿäîê èíòåãðèðîâàíèÿ:

1∫
0

dx

4−x2∫
2x

f(x, y) dy.

2. Âû÷èñëèòü äâîéíîé èíòåãðàë∫∫
S

x4y dx dy, S = {0 ≤ y ≤ 1, −√y ≤ x ≤ √y}.

3. Âû÷èñëèòü êðèâîëèíåéíûé èíòåãðàë âòîðîãî ðîäà∮
C

(x2 − y2) dx+ 2xy dy,

ãäå C � ïðîáåãàåìûé ïðîòèâ õîäà ÷àñîâîé ñòðåëêè êîíòóð, îáðàçîâàííûé ïîëóîêðóæ-

íîñòüþ y =
√

1− x2 è îñüþ Ox.
4. Âû÷èñëèòü ïîâåðõíîñòíûé èíòåãðàë âòîðîãî ðîäà∫∫

S

2x dy dz + ydz dx− z dx dy,

ãäå S � âíåøíÿÿ ñòîðîíà ïèðàìèäû ñ âåðøèíàìè

O(0, 0, 0), A(1, 0, 0), B(0, 1, 0), C(0, 0, 1).
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Âàðèàíò 20

1. Èçìåíèòü ïîðÿäîê èíòåãðèðîâàíèÿ:

1∫
0

dx

3−2x2∫
x3

f(x, y) dy.

2. Âû÷èñëèòü äâîéíîé èíòåãðàë∫∫
G

xy dx dy, G = {x2 + y2 ≤ 4, x > 0, y < 0}.

3. Âû÷èñëèòü êðèâîëèíåéíûé èíòåãðàë ïåðâîãî ðîäà
∫
Γ

z ds, ãäå Γ � äóãà êîíè÷åñêîé

âèíòîâîé ëèíèè

x = t cos 3t, y = t sin 3t, z = t, 0 ≤ t ≤ π.

4. Âû÷èñëèòü ïîâåðõíîñòíûé èíòåãðàë ïåðâîãî ðîäà∫∫
S

z ds,

ãäå S � ÷àñòü ïîâåðõíîñòè êîíóñà z =
√

4x2 + y2, îãðàíè÷åííàÿ ïëîñêîñòüþ z = 1.
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Âàðèàíò 21

1. Èçìåíèòü ïîðÿäîê èíòåãðèðîâàíèÿ:

1∫
0

dx

2−x3∫
x2

f(x, y) dy.

2. Âû÷èñëèòü òðîéíîé èíòåãðàë∫∫∫
G

y dx dy dz, G = {x2 + y2 ≤ 4, 0 ≤ z ≤ 1}.

3. Âû÷èñëèòü êðèâîëèíåéíûé èíòåãðàë âòîðîãî ðîäà∮
C

2y dx− 3x dy,

ãäå C � òðåóãîëüíèê ñ âåðøèíàìè O(0, 0), A(1, 0), B(0, 1), ïðîáåãàåìûé ïðîòèâ õîäà

÷àñîâîé ñòðåëêè.

4. Ñ ïîìîùüþ ïîâåðõíîñòíîãî èíòåãðàëà ïåðâîãî ðîäà âû÷èñëèòü ïëîùàäü ÷àñòè

ïîâåðõíîñòè z = 1− x2 − y2, ðàñïîëîæåííîé âíóòðè êîíóñà z =
√
x2 + y2.
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Âàðèàíò 22

1. Èçìåíèòü ïîðÿäîê èíòåãðèðîâàíèÿ:

π/2∫
0

dx

1∫
cosx

f(x, y) dy.

2. Âû÷èñëèòü äâîéíîé èíòåãðàë∫∫
S

(5x− 4y) dx dy, S = {0 ≤ x ≤ 1, 0 ≤ y ≤ x}.

3. Âû÷èñëèòü êðèâîëèíåéíûé èíòåãðàë ïåðâîãî ðîäà∫
C

xy ds,

ãäå C � äóãà ãèïåðáîëû x = 5 ch t, y = 5 sh t (0 ≤ t ≤ 1).
4. Âû÷èñëèòü ïîâåðõíîñòíûé èíòåãðàë âòîðîãî ðîäà∫∫

S

2x dy dz + y dz dx+ 2z dx dy,

ãäå S � âíåøíÿÿ ñòîðîíà ñôåðû x2 + y2 + z2 = 4.
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Âàðèàíò 23

1. Èçìåíèòü ïîðÿäîê èíòåãðèðîâàíèÿ:

1∫
−1

dx

2−
√
|x|∫

|x|

f(x, y) dy.

2. Âû÷èñëèòü òðîéíîé èíòåãðàë∫∫∫
G

z2 dx dy dz, G = {x2 + y2 + z2 ≤ 1, z > 0}.

3. Âû÷èñëèòü êðèâîëèíåéíûé èíòåãðàë ïåðâîãî ðîäà∫
C

x2 ds,

ãäå C � ÷àñòü îêðóæíîñòè x2 + y2 = 1, ëåæàùàÿ â òðåòüåé ÷åòâåðòè.

4. Âû÷èñëèòü ïîâåðõíîñòíûé èíòåãðàë ïåðâîãî ðîäà∫∫
S

ds

(1 + x+ y)2
,

ãäå S � ïîâåðõíîñòü ïèðàìèäû, îãðàíè÷åííîé ïëîñêîñòÿìè x+ y+ z = 1, x = 1, y = 1 è

z = 1.
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Âàðèàíò 24

1. Èçìåíèòü ïîðÿäîê èíòåãðèðîâàíèÿ:

π/4∫
0

dx

cos 2x∫
sin 2x

f(x, y) dy.

2. Âû÷èñëèòü äâîéíîé èíòåãðàë∫∫
S

(5x− 4y) dx dy, S = {3 ≤ x ≤ 4, x ≤ y ≤ 2x}.

3. Âû÷èñëèòü êðèâîëèíåéíûé èíòåãðàë âòîðîãî ðîäà

(1,3)∫
(−2,1)

(2xy − y3) dx+ (x2 − 3xy2 + 6y) dy,

ïðîâåðèâ ïðåäâàðèòåëüíî, ÷òî îí íå çàâèñèò îò ïóòè èíòåãðèðîâàíèÿ.

4. Âû÷èñëèòü ïîâåðõíîñòíûé èíòåãðàë âòîðîãî ðîäà∫∫
S

3xy dy dz + 2yz dz dx+ xz dx dy,

ãäå S � âíåøíÿÿ ñòîðîíà ïîâåðõíîñòè ïèðàìèäû, îãðàíè÷åííîé ïëîñêîñòÿìè x+y+z = 6,
x = 0, y = 0 è z = 0.
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