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Íåêîòîðûå ïîëåçíûå ôîðìóëû

1. Ïðîèçâîäíàÿ ïî íàïðàâëåíèþ ñêàëÿðíîãî ïîëÿ
∂u

∂l
=

∂u

∂x
cosα +

∂u

∂y
cosβ +

∂u

∂z
cos γ.

2. Ãðàäèåíò ñêàëÿðíîãî ïîëÿ
−→∇u =

∂u

∂x
~i +

∂u

∂y
~j +

∂u

∂z
~k.

3. Ïîòîê âåêòîðíîãî ïîëÿ
∏

Γ(~a) =
∫∫
Γ

(~a, ~no) dσ =
∫∫
Γ

ax(x, y, z) dydz + ay(x, y, z) dxdz + az(x, y, z) dxdy.

4. Öèðêóëÿöèÿ âåêòîðíîãî ïîëÿ

ÖL(~a) =
∮
L(~a,

−→
dl) =

∮
L

ax(x, y, z) dx + ay(x, y, z) dy + az(x, y, z) dz.

5. Äèâåðãåíöèÿ âåêòîðíîãî ïîëÿ

div~a( ~M) = lim
Γ→M

∏
Γ(~a)
V

=
∂ax(M)

∂x
+

∂ay(M)
∂y

+
∂az(M)

∂z
= (

−→∇,~a).

6. Ðîòîð (âèõðü) âåêòîðíîãî ïîëÿ

rot(~a) =

∣∣∣∣∣∣∣∣∣∣∣∣

~i ~j ~k

∂

∂x

∂

∂y

∂

∂z

ax ay az

∣∣∣∣∣∣∣∣∣∣∣∣

=
(∂az

∂y
− ∂ay

∂z

)
~i +

(∂ax

∂z
− ∂az

∂x

)
~j +

(∂ay

∂x
− ∂ax

∂y

)
~k = [

−→∇,~a].

7. Ôîðìóëà Îñòðîãðàäñêîãî-Ãàóññà (äëÿ çàìêíóòîé ïîâåðõíîñòè Γ)
∏

Γ(~a) =
∫∫∫
V

div~a dv,
∫∫∫
V

(∂ax

∂x
+

∂ay

∂y
+

∂az

∂z

)
dxdydz =

∫∫
Γ

ax dydz + aydxdz + azdxdy.

8. Ôîðìóëà Ñòîêñà
∏

Γ

(
rot(~a)

)
=ÖL(~a)

∫∫
Γ

(
rot(~a( ~M)),

−→
dσ

)
=

∮
L

(~a,
−→
dl)

∫∫
Γ

(∂az

∂y
− ∂ay

∂z

)
dydz+

(∂ax

∂z
− ∂az

∂x

)
dxdz+

(∂ay

∂x
− ∂ax

∂y

)
dxdy =

∮
L(~a,

−→
dl) =

∮
L

ax dx+ay dy+az dz.

9. Îïåðàòîð Ãàìèëüòîíà −→∇ =
∂

∂x
~i +

∂

∂y
~j +

∂

∂z
~k

10. Îïåðàòîð Ëàïëàñà 4 =
∂2

∂x2
+

∂2

∂y2
+

∂2

∂z2
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Âàðèàíò - 1

1. Âû÷èñëèòü ðàáîòó ñèëû F = (4x + 2y + 2)
−→
i + (3x− 4y − 4)

−→
j íà ïóòè ABCD, åñëè

A(1; 2), B(7; 8), C(7; 2), D(12; 2).

2. Âû÷èñëèòü 1
π

∮
L

(4x2 + 4y + 3) dx + (4x2 − 2y − 1) dy â ïîëîæèòåëüíîì íàïðàâëåíèè,

åñëè L : {y =
√

25− x2, y = 0}.

3. Âû÷èñëèòü 1√
33

∫∫
P

(−4x− 4y − z + 6) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −4x− 4y + 3,

âûðåçàííîé ïëîñêîñòÿìè x = 4, y = −3, y = 5− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2x− 2y + 2z) dydz+(2x + 4y + 2z) dxdz+(4x− 4y + 3z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = −4, x = −1, y = −4, y = 5 + x, z = −1, z = 2}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x + 3y − 4z) dydz+(2x + 3) dxdz+(4y + 2) dxdy ïî âåðõíåé ÷àñòè

ïëîñêîñòè P : {y

5
+

z

4
= 1, 0 ≤ x ≤ 2}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
3x− 2y

2x + 2y
â òî÷êå M1(−4; 6)

ïî íàïðàâëåíèþ ê òî÷êå M2(11;−2).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
7x + 2y

5x + 3y
â òî÷êå Mo(6; 3).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
4x~i + 4y~j − 2z~k√

x2 + y2 + z2
â òî÷êå Mo(−2;−3; 3).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = {2x + 2y − 2z; 3x + 4y + 4z; 3x + 3y + 4z} â òî÷êå Mo(−3;−2;−1).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(2;−5;−5)∫
(1;2;−6)

(3y − 5z + 6) dx + (3x− 4z + 5) dy + (−5x− 4y + 5) dz.

11. Ïîëå {(−3x + 2y − 3z)~i + (2x− 3y − 3z)~j + (−3x− 3y + 6z)~k}
1) âåêòîðíîå 2) ïîòåíöèàëüíîå

3) ñîëåíîèäàëüíîå 4) ñêàëÿðíîå
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Âàðèàíò - 2

1. Âû÷èñëèòü ðàáîòó ñèëû F = (2x + 4y + 2)
−→
i + (3x + 4y + 4)

−→
j íà ïóòè ABCD, åñëè

A(3; 12), B(3; 6), C(6; 6), D(3; 3).

2. Âû÷èñëèòü 1
π

∮
L

(2x2 − 4y − 3) dx + (4x2 − 2y − 3) dy ïî ÷àñîâîé ñòðåëêå,

åñëè L : {y =
√

16− x2, y = 0}.

3. Âû÷èñëèòü 1√
14

∫∫
P

(−2x + 3y − z + 5) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −2x + 3y + 2,

âûðåçàííîé ïëîñêîñòÿìè x = 2, y = 3, y = 6 + x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2x− 3y − 2z) dydz+(3x + 4y + 2z) dxdz+(3x− 3y + 2z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 2, y = 3, y = 7, y = 13− x, z = 1, z = 4}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2y − 4) dydz+(4z − 2) dxdz+(3x + 4y + 2z) dxdy ïî ïîëîæèòåëüíîé

÷àñòè ïëîñêîñòè P : {x

4
+

y

3
= 1, 0 ≤ z ≤ 3}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
2xy

3x− 2y
â òî÷êå M1(10;−3)

ïî íàïðàâëåíèþ ê òî÷êå M2(22; 6).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
5xy

2x− 4y
â òî÷êå Mo(10;−4).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
4y + 4z

x2
~i +

2x + 3z

y2
~j +

−3x− 3y

z2
~k â òî÷êå Mo(1; 4;−1).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (2x2 − 3y − 3z)~i+(4x− 2y2 − 4z)~j+(2x− 4y − 3z2)~k â òî÷êå Mo(−2;−1; 3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−1;2;3)∫

(−7;−7;−3)

(4y + 5z + 3 cos(πx)) dx + (4x− 2z − 2 cos(πy)) dy + (5x− 2y − 5 cos(πz)) dz.

11. Ïîëå {(5x + 4y + 5z)~i + (4x− 2y + 5z)~j + (5x + 6y − 3z)~k}
1) âåêòîðíîå 2) ñîëåíîèäàëüíîå

3) ñêàëÿðíîå 4) ïîòåíöèàëüíîå
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Âàðèàíò - 3

1. Âû÷èñëèòü ðàáîòó ñèëû F = (2x + 3y − 4)
−→
i + (3x− 2y + 4)

−→
j íà ïóòè ABCD, åñëè

A(2; 5), B(2; 1), C(6; 5), D(11; 5).

2. Âû÷èñëèòü 1
π

∮
L

(2x + 4y2 − 4) dx + (3x + 3y2 + 1) dy â îòðèöàòåëüíîì íàïðàâëåíèè,

åñëè L : {x =
√

16− y2, x = 0}.

3. Âû÷èñëèòü 1√
26

∫∫
P

(−3x + 4y − z + 2) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −3x + 4y − 2,

âûðåçàííîé ïëîñêîñòÿìè x = 3, y = 1, y = −1− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x− 3y − 2z) dydz+(4x− 4y − 2z) dxdz+(2x− 3y + 2z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 4, x = 7, y = 10, y = −1 + x, z = 1, z = 4}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4y − 2) dydz+(3x− 2y − 2z) dxdz+(2x− 2) dxdy ïî âåðõíåé ÷àñòè

ïëîñêîñòè P : {x

5
+

z

2
= 1, 0 ≤ y ≤ 3}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
2x + 2y

4x− 2y
â òî÷êå M1(3;−1)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(7;−4).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
3x− 4y

2x + 2y
â òî÷êå Mo(−3;−4).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
3x + 3y − 3z

x
~i +

2x + 2y + 3z

y
~j +

5x− 4y + 4z

z
~k â òî÷êå Mo(−4;−4;−2).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = {2
x

+ 4y − 4z; 2x +
4
y

+ 2z; 3x + 2y +
4
z
} â òî÷êå Mo(−3;−3;−1).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−5;2;4)∫
(1;−6;1)

(12x− 4y + 5z) dx + (−4x + 6y − 2z) dy + (5x− 2y − 10z) dz.

11. Ïîëå {(−5x− 3y + 2z)~i + (−3x− 3y + 6z)~j + (2x + 6y + 11z)~k}
1) ñêàëÿðíîå 2) ñîëåíîèäàëüíîå

3) âåêòîðíîå 4) ïîòåíöèàëüíîå
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Âàðèàíò - 4

1. Âû÷èñëèòü ðàáîòó ñèëû F = (2x + 4y − 3)
−→
i + (3x− 4y − 4)

−→
j íà ïóòè ABCD, åñëè

A(2; 7), B(5; 7), C(2; 4), D(2;−2).

2. Âû÷èñëèòü 1
π

∮
L

(4x + 4y2 + 4) dx + (2x− 3y2 − 3) dy ïðîòèâ ÷àñîâîé ñòðåëêè,

åñëè L : {x =
√

9− y2, x = 0}.

3. Âû÷èñëèòü 1√
14

∫∫
P

(3x− 2y − z + 6) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 3x− 2y + 2,

âûðåçàííîé ïëîñêîñòÿìè x = 2, y = −1, y = −6 + x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x− 4y − 2z) dydz+(2x + 4y − 3z) dxdz+(3x + 2y − 4z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 8, y = 4, y = 6, y = 9− x, z = 4, z = 7}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x− 4y + 3z) dydz+(2x + 4) dxdz+(2y + 4) dxdy ïî íèæíåé ÷àñòè

ïëîñêîñòè P : {y

3
+

z

2
= 1, 0 ≤ x ≤ 4}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
5x + 3y

x− 4
+

3x− 4y

y − 1
â òî÷êå M1(6;−4)

ïî íàïðàâëåíèþ ê òî÷êå M2(15; 8).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
5xy

7x + 2y
â òî÷êå Mo(10; 3).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
3x− 4y

2x + 3z
~i +

−4x− 4y

−4y + 4z
~j +

2x− 4z

−2y + 4z
~k â òî÷êå Mo(1;−1; 1).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (3 cosx + 2y − 3z)~i+(3x + 3ey + 3z)~j+(3x− 4y + 3 tg z)~k â òî÷êå Mo(−1; 1; 3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(0;0;4)∫

(−5;−6;−5)

(4x + 4π sin(πx)) dx + (6y − 4π sin(πy)) dy + (−8z − 4π sin(πz)) dz.

11. Ïîëå 4x2 − 2y2 + 4z2 − 3xy − 4yz + 3xz

1) ñêàëÿðíîå 2) âåêòîðíîå

3) ñîëåíîèäàëüíîå 4) ïîòåíöèàëüíîå
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Âàðèàíò - 5

1. Âû÷èñëèòü ðàáîòó ñèëû F = (4x− 3y + 2)
−→
i + (3x + 4y + 4)

−→
j íà ïóòè ABCD, åñëè

A(−2; 9), B(1; 9), C(1; 3), D(7; 9).

2. Âû÷èñëèòü 1
π

∮
L

(3x2 + 3y − 3) dx + (3x2 + 3y + 2) dy â ïîëîæèòåëüíîì íàïðàâëåíèè,

åñëè L : {y = 2− | x |, y = 0}.

3. Âû÷èñëèòü 1√
19

∫∫
P

(3x− 3y − z + 5) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 3x− 3y + 2,

âûðåçàííîé ïëîñêîñòÿìè x = 1, y = 2, y = 4, y = 7− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x + 3y − 3z) dydz+(2x− 4y + 4z) dxdz+(2x + 4y − 3z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 3, x = 8, y = 1, y = 1 + x, z = 2, z = 6}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3y + 2) dydz+(2z + 4) dxdz+(4x + 3y − 3z) dxdy ïî îòðèöàòåëüíîé

÷àñòè ïëîñêîñòè P : {x

2
+

y

5
= 1, 0 ≤ z ≤ 4}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
4x− 3y

x− 1
+

2x + 4y

y − 4
â òî÷êå M1(7;−4)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(13;−12).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
2x− 3y

x− 2
+

2x + 3y

y + 1
â òî÷êå Mo(1;−2).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−2x~i + 4y~j − 2z~k√

x2 + y2 + z2
â òî÷êå Mo(−4; 2;−3).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (2 lnx + 3y − 2z)~i+(3x− 3
√

y − 3z)~j+(2x− 3y − 4 ctg z)~k â òî÷êå Mo(−1; 1;−3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(3;−3;5)∫

(−2;−1;−4)

(2y − 3z − 5) dx + (2x + 3z − 5) dy + (−3x + 3y + 4) dz.

11. Ïîëå {(mx + 5y − 5z)~i + (5x− 3y − 4z)~j + (−5x− 3y + 2z)~k}

ÿâëÿåòñÿ ñîëåíîèäàëüíûì, åñëè m ðàâíî...
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Âàðèàíò - 6

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(3x− 3y + 3) dx + (4x− 3y − 2) dy ïî ëîìàíîé ABCD,

åñëè A(0; 3), B(6; 9), C(6; 3), D(10; 3).

2. Âû÷èñëèòü 1
π

∮
L

(3x2 − 3y − 2) dx + (3x2 − 2y − 1) dy ïî ÷àñîâîé ñòðåëêå,

åñëè L : {y =| x | −5, y = 0}.

3. Âû÷èñëèòü 1√
33

∫∫
P

(−4x− 4y − z + 2) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −4x− 4y − 4,

âûðåçàííîé ïëîñêîñòÿìè x = 12, y = −1, y = 3, y = −5 + x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x− 2y + 3z) dydz+(2x− 2y − 4z) dxdz+(3x− 4y + 4z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = −1, y = 4, y = 7, y = 10− x, z = 1, z = 3}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2y + 4)) dydz+(3x + 4y − 4z) dxdz+(2x + 2) dxdy ïî íèæíåé ÷àñòè

ïëîñêîñòè P : {x

2
+

z

4
= 1, 0 ≤ y ≤ 5}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
4x + 3y

5x− 3y
â òî÷êå M1(8; 8)

ïî íàïðàâëåíèþ ê òî÷êå M2(20; 13).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |)ôóíêöèè z =
4x + 2y

x− 2
+

6x + 3y

y + 1
â òî÷êå Mo(1; 5).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
4y + 4z

x2
~i +

5x + 3z

y2
~j +

3x− 2y

z2
~k â òî÷êå Mo(2;−4; 4).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = {3x + 2y + 2z; 3x− 4y + 2z; 3x− 3y − 2z} â òî÷êå Mo(−1; 1;−3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(0;2;−4)∫
(−5;2;0)

(2y − 2z + 5 cos(πx)) dx + (2x + 5z + 3 cos(πy)) dy + (−2x + 5y + 3 cos(πz)) dz.

11. Ïîëå {(−2x + my + nz)~i + (−3x− 3y + 4z)~j + (5x + 5y − 3z)~k}

ÿâëÿåòñÿ ïîòåíöèàëüíûì, åñëè ñóììà m + n ðàâíà...
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Âàðèàíò - 7

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(2x− 2y + 4) dx + (3x + 3y − 3) dy ïî ëîìàíîé ABCD,

åñëè A(1; 8), B(1; 4), C(4; 4), D(1; 1).

2. Âû÷èñëèòü 1
π

∮
L

(3x− 3y2 − 2) dx + (3x− 3y2 − 2) dy â îòðèöàòåëüíîì íàïðàâëåíèè,

åñëè L : {x = 3− | y |, x = 0}.

3. Âû÷èñëèòü 1√
26

∫∫
P

(3x− 4y − z + 5) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 3x− 4y + 2,

âûðåçàííîé ïëîñêîñòÿìè y = 2, y = −2 + x, y = 16− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2x− 4y + 3z) dydz+(4x + 4y + 3z) dxdz+(2x + 4y − 3z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = −2, x = 3, y = 8, y = 3 + x, z = −1, z = 3}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x + 4y − 4z) dydz+(4x + 2) dxdz+(3y − 3) dxdy ïî âåðõíåé ÷àñòè

ïëîñêîñòè P : {y

3
+

z

2
= 1, 0 ≤ x ≤ 4}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
2xy

7x + 4y
â òî÷êå M1(3; 4)

ïî íàïðàâëåíèþ ê òî÷êå M2(15; 9).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
7x− 2y

4x− 4y
â òî÷êå Mo(−3; 1).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
3x− 2y + 2z

x
~i +

5x + 3y + 2z

y
~j +

−4x + 4y + 4z

z
~k â òî÷êå Mo(1;−4;−3).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (4x2 + 4y + 4z)~i+(4x− 2y2 − 4z)~j+(3x + 3y + 4z2)~k â òî÷êå Mo(−3; 2;−3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(3;−5;0)∫

(1;−3;−5)

(8x + 4y − 2z) dx + (4x− 6y − 3z) dy + (−2x− 3y − 6z) dz.

11. Ïîëå {(−3x− 2y + 3z)~i + (−2x + 2y − 4z)~j + (3x− 4y + 1z)~k}
1) âåêòîðíîå 2) ïîòåíöèàëüíîå

3) ñêàëÿðíîå 4) ñîëåíîèäàëüíîå
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Âàðèàíò - 8

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(4x− 3y + 4) dx + (2x− 2y − 3) dy ïî ëîìàíîé ABCD,

åñëè A(1; 10), B(1; 4), C(7; 10), D(12; 10).

2. Âû÷èñëèòü 1
π

∮
L

(4x− 2y2 − 1) dx + (2x− 3y2 − 1) dy ïðîòèâ ÷àñîâîé ñòðåëêè,

åñëè L : {x =| y | −2, x = 0}.

3. Âû÷èñëèòü 1√
26

∫∫
P

(−3x + 4y − z + 4) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −3x + 4y − 2,

âûðåçàííîé ïëîñêîñòÿìè y = 1, y = −5 + x, y = −3− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x + 2y + 2z) dydz+(2x− 4y + 4z) dxdz+(3x− 2y + 3z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 6, y = 1, y = 4, y = 3− x, z = 3, z = 5}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2y + 3) dydz+(2z + 3) dxdz+(4x + 4y − 2z) dxdy ïî ïîëîæèòåëüíîé

÷àñòè ïëîñêîñòè P : {x

2
+

y

3
= 1, 0 ≤ z ≤ 5}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
7x− 3y

3x + 2y
â òî÷êå M1(8; 5)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(16; 20).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
5xy

2x + 4y
â òî÷êå Mo(9;−4).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
5x + 3y

−2x + 2z
~i +

−3x + 5y

−4y − 4z
~j +

−2x− 2z

4y + 4z
~k â òî÷êå Mo(4; 1;−3).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = {2
x

+ 2y − 2z; 4x +
3
y

+ 4z; 4x + 2y − 4
z
} â òî÷êå Mo(1; 3; 3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(4;1;2)∫

(−4;1;3)

(12x− 2π sin(πx)) dx + (−6y + 6π sin(πy)) dy + (12z + 3π sin(πz)) dz.

11. Ïîëå {(−3x + 6y + 6z)~i + (6x− 3y − 2z)~j + (6x− 1y + 6z)~k}
1) âåêòîðíîå 2) ñêàëÿðíîå

3) ïîòåíöèàëüíîå 4) ñîëåíîèäàëüíîå
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Âàðèàíò - 9

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(3x + 2y + 4) dx + (3x− 4y − 2) dy ïî ëîìàíîé ABCD,

åñëè A(2; 8), B(7; 8), C(2; 3), D(2; 0).

2. Âû÷èñëèòü 1
π

∮
L

(3x2 − 2y + 3) dx + (2x2 − 4y − 1) dy â ïîëîæèòåëüíîì íàïðàâëåíèè,

åñëè L : {y =
√

25− x2, y = 0}.

3. Âû÷èñëèòü 1√
14

∫∫
P

(2x + 3y − z + 2) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 2x + 3y − 3,

âûðåçàííîé ïëîñêîñòÿìè x = 1, y = −1, y = 2− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x− 3y + 4z) dydz+(2x− 2y + 2z) dxdz+(4x + 2y + 2z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 1, x = 6, y = 3, y = 7 + x, z = 4, z = 7}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3y + 3) dydz+(2x− 3y − 4z) dxdz+(4x− 2) dxdy ïî âåðõíåé ÷àñòè

ïëîñêîñòè P : {x

4
+

z

2
= 1, 0 ≤ y ≤ 5}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
6xy

6x + 4y
â òî÷êå M1(2; 5)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(11;−7).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
7x− 4y

7x + 2y
â òî÷êå Mo(6; 7).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−2x~i + 2y~j + 3z~k√

x2 + y2 + z2
â òî÷êå Mo(−2; 4; 1).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (3 cosx− 2y + 3z)~i+(2x + 4ey − 4z)~j+(4x + 4y − 4 tg z)~k â òî÷êå Mo(−1; 2;−1).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(1;−4;4)∫

(0;−2;−7)

(6y + 5z + 4) dx + (6x + 4z + 5) dy + (5x + 4y + 6) dz.

11. Ïîëå {(−3x + 3y − 3z)~i + (3x− 5y − 5z)~j + (−3x− 5y + 11z)~k}
1) ñêàëÿðíîå 2) ñîëåíîèäàëüíîå

3) âåêòîðíîå 4) ïîòåíöèàëüíîå



Òèïîâîé ðàñ÷åò ïî âåêòîðíîìó àíàëèçó 15

Âàðèàíò - 10

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(3x + 3y − 2) dx + (2x + 2y + 4) dy ïî ëîìàíîé ABCD,

åñëè A(−3; 5), B(3; 5), C(3; 2), D(6; 5).

2. Âû÷èñëèòü 1
π

∮
L

(4x2 − 3y − 2) dx + (2x2 − 4y − 2) dy ïî ÷àñîâîé ñòðåëêå,

åñëè L : {y =
√

9− x2, y = 0}.

3. Âû÷èñëèòü 1√
21

∫∫
P

(−2x− 4y − z + 1) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −2x− 4y − 2,

âûðåçàííîé ïëîñêîñòÿìè x = 7, y = 4, y = 1 + x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x + 3y + 2z) dydz+(4x + 2y + 3z) dxdz+(3x + 2y − 3z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 3, y = 4, y = 9, y = 15− x, z = −2, z = 0}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x− 4y + 2z) dydz+(3x− 4) dxdz+(2y + 3) dxdy ïî íèæíåé ÷àñòè

ïëîñêîñòè P : {y

3
+

z

5
= 1, 0 ≤ x ≤ 3}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
3x + 2y

x + 1
+

5x + 3y

y + 4
â òî÷êå M1(2;−1)

ïî íàïðàâëåíèþ ê òî÷êå M2(7; 11).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
4xy

6x− 3y
â òî÷êå Mo(8;−1).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−2y − 2z

x2
~i +

5x− 2z

y2
~j +

2x− 3y

z2
~k â òî÷êå Mo(−2; 4; 1).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (2 lnx− 2y − 2z)~i+(2x− 4
√

y − 4z)~j+(3x− 3y − 4 ctg z)~k â òî÷êå Mo(−2; 3; 1).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(2;2;−2)∫
(0;2;3)

(4y + 6z − 4 cos(πx)) dx + (4x + 4z + 2 cos(πy)) dy + (6x + 4y − 4 cos(πz)) dz.

11. Ïîëå −3x2 + 3y2 + 3z2 + 3xy − 4yz − 2xz

1) ñêàëÿðíîå 2) ñîëåíîèäàëüíîå

3) ïîòåíöèàëüíîå 4) âåêòîðíîå
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Âàðèàíò - 11

1. Âû÷èñëèòü ðàáîòó ñèëû F = (2x + 3y − 2)
−→
i + (3x− 2y + 3)

−→
j íà ïóòè ABCD, åñëè

A(0; 4), B(6; 10), C(6; 4), D(9; 4).

2. Âû÷èñëèòü 1
π

∮
L

(4x + 3y2 + 2) dx + (2x− 2y2 + 2) dy â îòðèöàòåëüíîì íàïðàâëåíèè,

åñëè L : {x =
√

1− y2, x = 0}.

3. Âû÷èñëèòü 1√
26

∫∫
P

(3x− 4y − z + 8) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 3x− 4y + 2,

âûðåçàííîé ïëîñêîñòÿìè x = 7, y = 4, y = 6− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x + 4y + 3z) dydz+(2x− 2y + 3z) dxdz+(4x− 3y + 2z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 2, x = 4, y = 3, y = −5 + x, z = −3, z = 0}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4y + 4) dydz+(2z − 2) dxdz+(2x− 2y − 4z) dxdy ïî îòðèöàòåëüíîé

÷àñòè ïëîñêîñòè P : {x

3
+

y

5
= 1, 0 ≤ z ≤ 3}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
5x− 3y

x− 1
+

5x + 3y

y − 1
â òî÷êå M1(−4; 5)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(−12; 11).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
2x− 4y

x− 3
+

4x− 2y

y − 1
â òî÷êå Mo(−4;−2).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−4x− 3y − 4z

x
~i +

−4x + 3y − 4z

y
~j +

4x + 3y − 2z

z
~k â òî÷êå Mo(−3;−2;−1).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = {4x− 3y − 3z; 4x− 3y − 3z; 4x + 3y + 2z} â òî÷êå Mo(−3; 1; 1).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−1;3;3)∫

(−3;−7;0)

(12x + 3y − 2z) dx + (3x + 8y + 6z) dy + (−2x + 6y − 4z) dz.

11. Ïîëå {(mx + 7y + 2z)~i + (7x + 4y + 2z)~j + (2x + 3y − 4z)~k}

ÿâëÿåòñÿ ñîëåíîèäàëüíûì, åñëè m ðàâíî...
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Âàðèàíò - 12

1. Âû÷èñëèòü ðàáîòó ñèëû F = (3x + 4y + 2)
−→
i + (4x− 3y + 2)

−→
j íà ïóòè ABCD, åñëè

A(1; 13), B(1; 9), C(7; 9), D(1; 3).

2. Âû÷èñëèòü 1
π

∮
L

(4x + 3y2 + 2) dx + (3x + 2y2 + 1) dy ïðîòèâ ÷àñîâîé ñòðåëêè,

åñëè L : {x =
√

9− y2, x = 0}.

3. Âû÷èñëèòü 1√
14

∫∫
P

(3x− 2y − z + 7) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 3x− 2y + 2,

âûðåçàííîé ïëîñêîñòÿìè x = 3, y = 7, y = 1 + x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2x− 2y − 2z) dydz+(2x + 3y − 2z) dxdz+(2x + 2y + 3z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 4, y = 1, y = 6, y = 2− x, z = 4, z = 7}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4y + 2)) dydz+(3x− 4y + 4z) dxdz+(2x + 4) dxdy ïî íèæíåé ÷àñòè

ïëîñêîñòè P : {x

5
+

z

4
= 1, 0 ≤ y ≤ 2}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
7x + 2y

2x− 2y
â òî÷êå M1(1;−4)

ïî íàïðàâëåíèþ ê òî÷êå M2(−8; 8).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |)ôóíêöèè z =
3x + 3y

x− 4
+

3x− 2y

y + 4
â òî÷êå Mo(8; 7).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
4x + 2y

−3x + 5z
~i +

−2x + 4y

−4y + 4z
~j +

4x + 3z

4y + 2z
~k â òî÷êå Mo(2; 4;−2).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (4x2 − 2y − 2z)~i+(4x− 3y2 − 3z)~j+(3x− 3y + 4z2)~k â òî÷êå Mo(2;−1; 1).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(1;−3;−5)∫

(−2;−3;−6)

(12x + 4π sin(πx)) dx + (−8y − 2π sin(πy)) dy + (−4z + 2π sin(πz)) dz.

11. Ïîëå {(4x + my + nz)~i + (6x + 2y − 4z)~j + (−5x− 3y + 1z)~k}

ÿâëÿåòñÿ ïîòåíöèàëüíûì, åñëè ñóììà m + n ðàâíà...
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Âàðèàíò - 13

1. Âû÷èñëèòü ðàáîòó ñèëû F = (4x− 3y + 4)
−→
i + (4x + 3y − 4)

−→
j íà ïóòè ABCD, åñëè

A(1; 6), B(1; 3), C(4; 6), D(10; 6).

2. Âû÷èñëèòü 1
π

∮
L

(4x2 − 3y − 4) dx + (4x2 + 3y + 3) dy â ïîëîæèòåëüíîì íàïðàâëåíèè,

åñëè L : {y = 4− | x |, y = 0}.

3. Âû÷èñëèòü 1√
26

∫∫
P

(4x− 3y − z + 1) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 4x− 3y − 4,

âûðåçàííîé ïëîñêîñòÿìè x = 4, y = 1, y = 3, y = 9− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x− 3y + 3z) dydz+(4x− 3y + 2z) dxdz+(4x− 2y − 2z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 1, x = 5, y = 2, y = 5 + x, z = 3, z = 6}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x− 4y + 3z) dydz+(2x + 3) dxdz+(3y + 3) dxdy ïî âåðõíåé ÷àñòè

ïëîñêîñòè P : {y

2
+

z

4
= 1, 0 ≤ x ≤ 2}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
7xy

4x− 4y
â òî÷êå M1(−1; 7)

ïî íàïðàâëåíèþ ê òî÷êå M2(−13; 12).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
6x + 4y

5x− 3y
â òî÷êå Mo(10;−1).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−3x~i− 2y~j − 3z~k√

x2 + y2 + z2
â òî÷êå Mo(−1;−3; 4).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = {4
x

+ 2y − 3z; 2x +
4
y
− 4z; 3x− 3y +

3
z
} â òî÷êå Mo(−2;−3;−3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−4;5;0)∫
(0;−6;0)

(6y − 4z + 6) dx + (6x + 6z − 3) dy + (−4x + 6y + 4) dz.

11. Ïîëå {(−2x− 2y − 2z)~i + (−2x− 3y − 4z)~j + (−2x− 4y + 5z)~k}
1) ñêàëÿðíîå 2) ïîòåíöèàëüíîå

3) ñîëåíîèäàëüíîå 4) âåêòîðíîå
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Âàðèàíò - 14

1. Âû÷èñëèòü ðàáîòó ñèëû F = (2x + 2y − 2)
−→
i + (3x + 2y + 4)

−→
j íà ïóòè ABCD, åñëè

A(3; 9), B(9; 9), C(3; 3), D(3;−2).

2. Âû÷èñëèòü 1
π

∮
L

(2x2 − 3y − 1) dx + (3x2 + 3y − 3) dy ïî ÷àñîâîé ñòðåëêå,

åñëè L : {y =| x | −5, y = 0}.

3. Âû÷èñëèòü 1√
26

∫∫
P

(−3x + 4y − z + 1) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −3x + 4y − 4,

âûðåçàííîé ïëîñêîñòÿìè x = 14, y = −3, y = 2, y = −7 + x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x− 4y + 3z) dydz+(4x− 3y + 2z) dxdz+(2x− 4y − 4z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = −1, y = 3, y = 7, y = 8− x, z = 4, z = 6}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2y + 4) dydz+(2z + 4) dxdz+(2x + 2y + 4z) dxdy ïî ïîëîæèòåëüíîé

÷àñòè ïëîñêîñòè P : {x

3
+

y

2
= 1, 0 ≤ z ≤ 4}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
7x + 2y

6x− 4y
â òî÷êå M1(−1;−2)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(−13; 3).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
6xy

5x + 2y
â òî÷êå Mo(8; 1).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−3y + 3z

x2
~i +

−2x− 2z

y2
~j +

−4x− 3y

z2
~k â òî÷êå Mo(−3; 4;−3).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (3 cosx− 2y − 4z)~i+(4x− 2ey − 3z)~j+(3x + 2y + 2 tg z)~k â òî÷êå Mo(2;−3;−3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(3;−2;6)∫
(3;−1;0)

(3y + 2z − 4 cos(πx)) dx + (3x + 4z − 2 cos(πy)) dy + (2x + 4y − 5 cos(πz)) dz.

11. Ïîëå {(−5x + 7y + 6z)~i + (7x− 2y + 2z)~j + (6x + 3y + 7z)~k}
1) ñîëåíîèäàëüíîå 2) ñêàëÿðíîå

3) âåêòîðíîå 4) ïîòåíöèàëüíîå
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Âàðèàíò - 15

1. Âû÷èñëèòü ðàáîòó ñèëû F = (3x + 3y − 3)
−→
i + (2x− 2y − 3)

−→
j íà ïóòè ABCD, åñëè

A(−3; 7), B(2; 7), C(2; 3), D(6; 7).

2. Âû÷èñëèòü 1
π

∮
L

(3x− 4y2 + 3) dx + (4x− 4y2 + 2) dy â îòðèöàòåëüíîì íàïðàâëåíèè,

åñëè L : {x = 3− | y |, x = 0}.

3. Âû÷èñëèòü 1√
26

∫∫
P

(4x− 3y − z + 2) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 4x− 3y − 3,

âûðåçàííîé ïëîñêîñòÿìè y = 4, y = 1 + x, y = 13− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x− 2y − 4z) dydz+(2x− 2y − 4z) dxdz+(4x + 4y + 2z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = −2, x = 3, y = 12, y = 6 + x, z = −2, z = 1}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2y − 3) dydz+(4x + 2y + 4z) dxdz+(2x + 2) dxdy ïî âåðõíåé ÷àñòè

ïëîñêîñòè P : {x

4
+

z

5
= 1, 0 ≤ y ≤ 5}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
3xy

3x− 3y
â òî÷êå M1(4; 9)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(10; 17).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
5x + 3y

4x + 4y
â òî÷êå Mo(10;−2).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−4x + 3y − 4z

x
~i +

5x− 2y − 4z

y
~j +

2x− 2y + 2z

z
~k â òî÷êå Mo(−1;−1;−2).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (3 lnx + 3y − 2z)~i+(4x− 3
√

y − 2z)~j+(3x + 3y − 4 ctg z)~k â òî÷êå Mo(2; 1;−2).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(3;6;−3)∫

(−5;−4;−7)

(4x + 6y − 5z) dx + (6x− 8y − 2z) dy + (−5x− 2y + 10z) dz.

11. Ïîëå {(5x + 6y + 4z)~i + (6x− 3y + 4z)~j + (4x + 4y + 1z)~k}
1) ñêàëÿðíîå 2) ïîòåíöèàëüíîå

3) âåêòîðíîå 4) ñîëåíîèäàëüíîå
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Âàðèàíò - 16

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(4x + 3y − 4) dx + (3x + 4y − 4) dy ïî ëîìàíîé ABCD,

åñëè A(1; 1), B(4; 4), C(4; 1), D(8; 1).

2. Âû÷èñëèòü 1
π

∮
L

(3x− 4y2 + 3) dx + (3x− 3y2 − 4) dy ïðîòèâ ÷àñîâîé ñòðåëêè,

åñëè L : {x =| y | −3, x = 0}.

3. Âû÷èñëèòü 1√
33

∫∫
P

(−4x + 4y − z + 3) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −4x + 4y − 3,

âûðåçàííîé ïëîñêîñòÿìè y = 6, y = −8 + x, y = 10− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x− 2y − 3z) dydz+(4x + 2y + 4z) dxdz+(4x− 4y − 3z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 6, y = 4, y = 7, y = 8− x, z = −1, z = 3}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x− 4y + 3z) dydz+(4x + 2) dxdz+(2y + 2) dxdy ïî íèæíåé ÷àñòè

ïëîñêîñòè P : {y

5
+

z

2
= 1, 0 ≤ x ≤ 5}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
5x− 4y

x− 2
+

6x + 2y

y + 3
â òî÷êå M1(8; 4)

ïî íàïðàâëåíèþ ê òî÷êå M2(12; 7).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
5xy

5x− 3y
â òî÷êå Mo(4; 10).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−2x− 3y

−4x− 2z
~i +

3x + 3y

4y + 4z
~j +

3x− 2z

−2y − 3z
~k â òî÷êå Mo(−2; 1; 3).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = {4x− 3y + 4z; 4x− 3y + 4z; 4x− 2y + 4z} â òî÷êå Mo(2; 3; 3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−4;1;1)∫

(0;−1;−1)

(12x− 2π sin(πx)) dx + (−4y + 6π sin(πy)) dy + (12z + 5π sin(πz)) dz.

11. Ïîëå −4x2 − 2y2 + 4z2 + 2xy + 4yz + 4xz

1) ïîòåíöèàëüíîå 2) ñîëåíîèäàëüíîå

3) âåêòîðíîå 4) ñêàëÿðíîå
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Âàðèàíò - 17

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(2x− 4y + 4) dx + (3x− 3y − 4) dy ïî ëîìàíîé ABCD,

åñëè A(3; 13), B(3; 10), C(9; 10), D(3; 4).

2. Âû÷èñëèòü 1
π

∮
L

(4x2 − 3y − 4) dx + (3x2 − 2y + 4) dy â ïîëîæèòåëüíîì íàïðàâëåíèè,

åñëè L : {y =
√

25− x2, y = 0}.

3. Âû÷èñëèòü 1√
33

∫∫
P

(−4x− 4y − z + 2) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −4x− 4y − 3,

âûðåçàííîé ïëîñêîñòÿìè x = −2, y = 3, y = 4− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x− 3y − 3z) dydz+(3x + 4y + 2z) dxdz+(3x− 4y − 3z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 1, x = 5, y = −4, y = −3 + x, z = 1, z = 3}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3y + 2)) dydz+(2x− 3y − 2z) dxdz+(3x− 3) dxdy ïî íèæíåé ÷àñòè

ïëîñêîñòè P : {x

4
+

z

5
= 1, 0 ≤ y ≤ 3}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
7x− 3y

x− 2
+

6x + 3y

y + 4
â òî÷êå M1(5; 1)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(13;−5).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
4x− 3y

x− 1
+

3x− 2y

y − 2
â òî÷êå Mo(2; 5).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−4x~i− 2y~j − 2z~k√

x2 + y2 + z2
â òî÷êå Mo(−4;−3; 4).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (3x2 − 4y + 2z)~i+(3x− 4y2 + 2z)~j+(3x + 2y + 4z2)~k â òî÷êå Mo(2;−1;−3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(0;6;1)∫

(−7;−1;−4)

(5y − 2z − 5) dx + (5x− 4z + 6) dy + (−2x− 4y − 4) dz.

11. Ïîëå {(mx− 2y − 5z)~i + (−2x− 2y − 2z)~j + (−5x− 1y + 5z)~k}

ÿâëÿåòñÿ ñîëåíîèäàëüíûì, åñëè m ðàâíî...
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Âàðèàíò - 18

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(3x + 2y − 4) dx + (4x + 2y − 4) dy ïî ëîìàíîé ABCD,

åñëè A(0; 6), B(0; 3), C(3; 6), D(8; 6).

2. Âû÷èñëèòü 1
π

∮
L

(3x2 + 2y + 3) dx + (3x2 − 3y − 2) dy ïî ÷àñîâîé ñòðåëêå,

åñëè L : {y =
√

25− x2, y = 0}.

3. Âû÷èñëèòü 1√
14

∫∫
P

(3x + 2y − z + 1) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 3x + 2y − 2,

âûðåçàííîé ïëîñêîñòÿìè x = 6, y = −3, y = −5 + x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x− 2y + 2z) dydz+(4x− 2y − 3z) dxdz+(2x + 4y − 3z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 4, y = 2, y = 6, y = 14− x, z = 1, z = 5}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2x + 3y − 2z) dydz+(2x + 3) dxdz+(2y − 4) dxdy ïî âåðõíåé ÷àñòè

ïëîñêîñòè P : {y

4
+

z

5
= 1, 0 ≤ x ≤ 4}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
2x + 4y

7x− 4y
â òî÷êå M1(−4; 7)

ïî íàïðàâëåíèþ ê òî÷êå M2(−16; 12).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |)ôóíêöèè z =
4x− 2y

x + 4
+

5x− 4y

y + 2
â òî÷êå Mo(3; 8).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−4y − 3z

x2
~i +

2x + 5z

y2
~j +

−3x− 2y

z2
~k â òî÷êå Mo(−4; 4;−4).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = {4
x

+ 2y + 3z; 3x− 4
y
− 2z; 4x− 2y +

4
z
} â òî÷êå Mo(3; 2;−3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(6;4;−4)∫

(−1;−7;−5)

(4y − 2z + 3 cos(πx)) dx + (4x− 5z + 5 cos(πy)) dy + (−2x− 5y − 3 cos(πz)) dz.

11. Ïîëå {(2x + my + nz)~i + (3x + 6y − 2z)~j + (7x− 1y + 6z)~k}

ÿâëÿåòñÿ ïîòåíöèàëüíûì, åñëè ñóììà m + n ðàâíà...
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Âàðèàíò - 19

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(4x + 2y − 4) dx + (4x− 2y − 3) dy ïî ëîìàíîé ABCD,

åñëè A(2; 6), B(6; 6), C(2; 2), D(2;−4).

2. Âû÷èñëèòü 1
π

∮
L

(4x− 4y2 + 3) dx + (4x− 4y2 + 1) dy â îòðèöàòåëüíîì íàïðàâëåíèè,

åñëè L : {x =
√

16− y2, x = 0}.

3. Âû÷èñëèòü 1√
33

∫∫
P

(4x + 4y − z + 9) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 4x + 4y + 4,

âûðåçàííîé ïëîñêîñòÿìè x = 3, y = −2, y = −1− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2x + 4y − 3z) dydz+(2x− 2y + 3z) dxdz+(3x + 2y + 4z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 1, x = 5, y = 6, y = −3 + x, z = −3, z = 1}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3y + 3) dydz+(4z − 4) dxdz+(2x + 4y − 3z) dxdy ïî ïîëîæèòåëüíîé

÷àñòè ïëîñêîñòè P : {x

4
+

y

5
= 1, 0 ≤ z ≤ 2}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
6xy

5x + 3y
â òî÷êå M1(8; 6)

ïî íàïðàâëåíèþ ê òî÷êå M2(−4; 15).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
7xy

7x− 4y
â òî÷êå Mo(2;−4).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
3x + 3y + 2z

x
~i +

5x + 5y + 2z

y
~j +

−2x + 4y − 3z

z
~k â òî÷êå Mo(−3; 3; 1).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (4 cosx− 4y − 3z)~i+(4x + 4ey + 2z)~j+(2x− 3y + 3 tg z)~k â òî÷êå Mo(2;−3;−3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−3;4;3)∫
(−7;2;3)

(4x− 2y − 4z) dx + (−2x + 10y + 5z) dy + (−4x + 5y − 4z) dz.

11. Ïîëå {(−2x + 4y − 3z)~i + (4x + 2y + 3z)~j + (−3x + 3y − 0z)~k}
1) ñîëåíîèäàëüíîå 2) ñêàëÿðíîå

3) âåêòîðíîå 4) ïîòåíöèàëüíîå



Òèïîâîé ðàñ÷åò ïî âåêòîðíîìó àíàëèçó 25

Âàðèàíò - 20

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(2x + 2y + 4) dx + (3x− 4y + 3) dy ïî ëîìàíîé ABCD,

åñëè A(−4; 6), B(0; 6), C(0; 3), D(3; 6).

2. Âû÷èñëèòü 1
π

∮
L

(2x− 3y2 − 4) dx + (4x− 2y2 − 3) dy ïðîòèâ ÷àñîâîé ñòðåëêè,

åñëè L : {x =
√

36− y2, x = 0}.

3. Âû÷èñëèòü 1√
26

∫∫
P

(4x− 3y − z + 5) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 4x− 3y + 2,

âûðåçàííîé ïëîñêîñòÿìè x = 1, y = 1, y = −3 + x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2x + 2y − 3z) dydz+(2x + 3y + 3z) dxdz+(2x + 4y − 4z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 11, y = −3, y = 1, y = 4− x, z = −3, z = 0}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2y − 4) dydz+(3x− 3y − 3z) dxdz+(3x− 3) dxdy ïî âåðõíåé ÷àñòè

ïëîñêîñòè P : {x

2
+

z

5
= 1, 0 ≤ y ≤ 2}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
3x + 4y

4x + 3y
â òî÷êå M1(−4;−4)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(2;−12).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
7x− 4y

2x− 2y
â òî÷êå Mo(−2; 2).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
2x + 2y

−2x− 2z
~i +

4x + 3y

2y − 4z
~j +

4x + 4z

−2y + 3z
~k â òî÷êå Mo(−4; 3;−2).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (2 lnx + 3y − 4z)~i+(2x + 3
√

y + 3z)~j+(4x + 3y + 4 ctg z)~k â òî÷êå Mo(−2;−2; 2).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−2;−2;−3)∫
(0;1;−6)

(12x + 4π sin(πx)) dx + (6y + 4π sin(πy)) dy + (8z − 2π sin(πz)) dz.

11. Ïîëå {(−2x− 3y − 4z)~i + (−3x− 5y + 7z)~j + (−4x + 8y + 7z)~k}
1) âåêòîðíîå 2) ñîëåíîèäàëüíîå

3) ñêàëÿðíîå 4) ïîòåíöèàëüíîå
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Âàðèàíò - 21

1. Âû÷èñëèòü ðàáîòó ñèëû F = (4x− 3y − 4)
−→
i + (3x− 2y + 2)

−→
j íà ïóòè ABCD, åñëè

A(3; 4), B(7; 8), C(7; 4), D(13; 4).

2. Âû÷èñëèòü 1
π

∮
L

(4x2 + 2y − 3) dx + (4x2 + 2y + 4) dy â ïîëîæèòåëüíîì íàïðàâëåíèè,

åñëè L : {y = 4− | x |, y = 0}.

3. Âû÷èñëèòü 1√
9

∫∫
P

(2x− 2y − z + 5) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 2x− 2y + 3,

âûðåçàííîé ïëîñêîñòÿìè x = −3, y = −2, y = 2, y = 3− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2x− 3y + 3z) dydz+(2x− 2y + 4z) dxdz+(2x− 2y − 3z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = −4, x = −1, y = −1, y = 8 + x, z = 4, z = 7}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x + 2y − 3z) dydz+(4x− 3) dxdz+(3y + 3) dxdy ïî íèæíåé ÷àñòè

ïëîñêîñòè P : {y

2
+

z

4
= 1, 0 ≤ x ≤ 2}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
2xy

2x + 4y
â òî÷êå M1(−2; 3)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(−5;−1).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
2xy

6x− 4y
â òî÷êå Mo(−4; 7).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−4x~i + 4y~j + 3z~k√

x2 + y2 + z2
â òî÷êå Mo(2;−3;−4).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = {4x + 4y + 3z; 3x− 3y + 4z; 2x + 4y − 2z} â òî÷êå Mo(−2; 2; 3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(6;−5;−5)∫
(0;1;2)

(5y − 4z − 4) dx + (5x + 2z + 4) dy + (−4x + 2y + 2) dz.

11. Ïîëå {(−4x− 3y − 2z)~i + (−3x + 2y + 2z)~j + (−2x + 2y + 5z)~k}
1) ñêàëÿðíîå 2) ïîòåíöèàëüíîå

3) ñîëåíîèäàëüíîå 4) âåêòîðíîå
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Âàðèàíò - 22

1. Âû÷èñëèòü ðàáîòó ñèëû F = (3x + 2y + 4)
−→
i + (4x + 2y − 3)

−→
j íà ïóòè ABCD, åñëè

A(0; 12), B(0; 8), C(6; 8), D(0; 2).

2. Âû÷èñëèòü 1
π

∮
L

(3x2 + 4y + 3) dx + (2x2 + 3y − 3) dy ïî ÷àñîâîé ñòðåëêå,

åñëè L : {y =| x | −6, y = 0}.

3. Âû÷èñëèòü 1√
26

∫∫
P

(−3x− 4y − z + 3) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −3x− 4y − 3,

âûðåçàííîé ïëîñêîñòÿìè x = 7, y = −1, y = 2, y = −2 + x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x− 3y − 4z) dydz+(4x− 4y + 4z) dxdz+(2x− 2y + 4z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 2, y = 1, y = 3, y = 8− x, z = 0, z = 2}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4y + 4) dydz+(4z + 3) dxdz+(3x + 3y − 2z) dxdy ïî îòðèöàòåëüíîé

÷àñòè ïëîñêîñòè P : {x

3
+

y

5
= 1, 0 ≤ z ≤ 4}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
2x− 2y

x + 2
+

4x + 4y

y − 3
â òî÷êå M1(1;−2)

ïî íàïðàâëåíèþ ê òî÷êå M2(−4; 10).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
5x− 3y

x + 4
+

2x− 2y

y + 2
â òî÷êå Mo(3; 9).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
5y + 3z

x2
~i +

−4x + 3z

y2
~j +

5x− 4y

z2
~k â òî÷êå Mo(3;−2;−1).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (3x2 − 3y − 2z)~i+(3x + 4y2 + 3z)~j+(3x + 3y + 3z2)~k â òî÷êå Mo(−2;−3;−1).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−3;3;2)∫

(−1;−1;2)

(5y − 4z − 4 cos(πx)) dx + (5x− 3z − 2 cos(πy)) dy + (−4x− 3y + 3 cos(πz)) dz.

11. Ïîëå −4x2 − 4y2 + 2z2 + 2xy + 4yz − 4xz

1) ïîòåíöèàëüíîå 2) ñêàëÿðíîå

3) ñîëåíîèäàëüíîå 4) âåêòîðíîå
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Âàðèàíò - 23

1. Âû÷èñëèòü ðàáîòó ñèëû F = (3x + 3y − 2)
−→
i + (4x− 3y − 3)

−→
j íà ïóòè ABCD, åñëè

A(0; 10), B(0; 4), C(6; 10), D(11; 10).

2. Âû÷èñëèòü 1
π

∮
L

(2x− 4y2 + 4) dx + (2x + 2y2 − 2) dy â îòðèöàòåëüíîì íàïðàâëåíèè,

åñëè L : {x = 5− | y |, x = 0}.

3. Âû÷èñëèòü 1√
26

∫∫
P

(−3x + 4y − z + 10) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −3x + 4y + 4,

âûðåçàííîé ïëîñêîñòÿìè y = −3, y = 1 + x, y = −3− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x− 2y − 3z) dydz+(3x + 4y + 3z) dxdz+(2x + 4y + 4z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 1, x = 3, y = 9, y = 1 + x, z = −4, z = −2}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3y + 4)) dydz+(4x + 2y + 2z) dxdz+(3x + 2) dxdy ïî íèæíåé ÷àñòè

ïëîñêîñòè P : {x

3
+

z

5
= 1, 0 ≤ y ≤ 5}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
7x + 3y

x− 3
+

4x− 2y

y − 3
â òî÷êå M1(10;−1)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(22;−6).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |)ôóíêöèè z =
2x + 4y

x− 1
+

6x + 2y

y − 1
â òî÷êå Mo(7; 8).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−2x + 5y − 3z

x
~i +

3x + 3y + 4z

y
~j +

4x− 4y − 2z

z
~k â òî÷êå Mo(−3; 4; 4).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = {3
x
− 2y − 2z; 2x +

2
y
− 3z; 4x + 2y − 2

z
} â òî÷êå Mo(−1;−2;−1).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−5;4;−1)∫

(−3;−2;−4)

(4x− 2y − 3z) dx + (−2x− 10y + 6z) dy + (−3x + 6y + 10z) dz.

11. Ïîëå {(mx + 2y − 2z)~i + (2x− 2y + 3z)~j + (−2x + 4y − 0z)~k}

ÿâëÿåòñÿ ñîëåíîèäàëüíûì, åñëè m ðàâíî...
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Âàðèàíò - 24

1. Âû÷èñëèòü ðàáîòó ñèëû F = (2x + 3y − 2)
−→
i + (3x− 2y + 4)

−→
j íà ïóòè ABCD, åñëè

A(0; 4), B(3; 4), C(0; 1), D(0;−3).

2. Âû÷èñëèòü 1
π

∮
L

(4x + 2y2 − 2) dx + (3x− 2y2 − 4) dy ïðîòèâ ÷àñîâîé ñòðåëêè,

åñëè L : {x =| y | −6, x = 0}.

3. Âû÷èñëèòü 1√
26

∫∫
P

(3x− 4y − z + 7) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 3x− 4y + 3,

âûðåçàííîé ïëîñêîñòÿìè y = 2, y = −8 + x, y = 6− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x− 4y + 2z) dydz+(2x + 4y − 3z) dxdz+(4x + 3y + 4z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 4, y = 1, y = 3, y = 2− x, z = 0, z = 2}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x + 3y − 3z) dydz+(4x + 3) dxdz+(2y − 3) dxdy ïî âåðõíåé ÷àñòè

ïëîñêîñòè P : {y

5
+

z

3
= 1, 0 ≤ x ≤ 4}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
6x + 2y

4x + 2y
â òî÷êå M1(1; 7)

ïî íàïðàâëåíèþ ê òî÷êå M2(10;−5).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
5x + 4y

4x + 3y
â òî÷êå Mo(1;−2).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
2x− 2y

−4x + 5z
~i +

−3x + 3y

−2y − 2z
~j +

−3x− 2z

3y − 3z
~k â òî÷êå Mo(−2; 4; 2).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (4 cosx + 2y + 3z)~i+(3x− 3ey − 4z)~j+(3x + 3y + 3 tg z)~k â òî÷êå Mo(−2;−2; 3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(1;−5;3)∫
(3;1;−7)

(10x− 5π sin(πx)) dx + (−8y − 3π sin(πy)) dy + (−6z + 4π sin(πz)) dz.

11. Ïîëå {(3x + my + nz)~i + (7x + 7y + 6z)~j + (−3x + 7y + 7z)~k}

ÿâëÿåòñÿ ïîòåíöèàëüíûì, åñëè ñóììà m + n ðàâíà...
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Âàðèàíò - 25

1. Âû÷èñëèòü ðàáîòó ñèëû F = (4x− 3y − 4)
−→
i + (4x− 3y − 2)

−→
j íà ïóòè ABCD, åñëè

A(−3; 7), B(0; 7), C(0; 1), D(6; 7).

2. Âû÷èñëèòü 1
π

∮
L

(4x2 + 3y − 2) dx + (4x2 + 4y − 3) dy â ïîëîæèòåëüíîì íàïðàâëåíèè,

åñëè L : {y =
√

16− x2, y = 0}.

3. Âû÷èñëèòü 1√
26

∫∫
P

(3x− 4y − z + 7) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 3x− 4y + 2,

âûðåçàííîé ïëîñêîñòÿìè x = 3, y = 4, y = 12− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x + 4y − 3z) dydz+(3x + 3y − 2z) dxdz+(4x− 2y − 2z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 1, x = 6, y = −2, y = 2 + x, z = −4, z = −1}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3y + 2) dydz+(3x− 4y + 2z) dxdz+(3x + 3) dxdy ïî âåðõíåé ÷àñòè

ïëîñêîñòè P : {x

3
+

z

4
= 1, 0 ≤ y ≤ 4}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
6xy

5x + 4y
â òî÷êå M1(7; 5)

ïî íàïðàâëåíèþ ê òî÷êå M2(3; 2).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
5xy

3x + 3y
â òî÷êå Mo(−3;−4).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
4x~i− 3y~j − 4z~k√

x2 + y2 + z2
â òî÷êå Mo(2;−1;−4).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (4 lnx− 2y + 4z)~i+(4x− 2
√

y − 2z)~j+(4x + 3y − 4 ctg z)~k â òî÷êå Mo(2;−1; 3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−3;−5;−2)∫
(−6;−2;−5)

(4y + 4z + 2) dx + (4x + 4z + 6) dy + (4x + 4y + 6) dz.

11. Ïîëå {(2x− 2y + 4z)~i + (−2x + 4y − 4z)~j + (4x− 4y − 6z)~k}
1) ñîëåíîèäàëüíîå 2) ïîòåíöèàëüíîå

3) âåêòîðíîå 4) ñêàëÿðíîå
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Âàðèàíò - 26

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(4x + 4y − 3) dx + (2x + 4y − 2) dy ïî ëîìàíîé ABCD,

åñëè A(3; 3), B(6; 6), C(6; 3), D(10; 3).

2. Âû÷èñëèòü 1
π

∮
L

(4x2 + 2y − 2) dx + (2x2 − 3y + 2) dy ïî ÷àñîâîé ñòðåëêå,

åñëè L : {y =
√

25− x2, y = 0}.

3. Âû÷èñëèòü 1√
33

∫∫
P

(−4x + 4y − z + 5) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −4x + 4y + 3,

âûðåçàííîé ïëîñêîñòÿìè x = 1, y = 1, y = 5 + x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x− 3y + 2z) dydz+(4x + 3y − 2z) dxdz+(3x + 4y − 3z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 3, y = −3, y = 2, y = 8− x, z = −4, z = 0}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x− 3y + 3z) dydz+(2x + 2) dxdz+(3y − 4) dxdy ïî íèæíåé ÷àñòè

ïëîñêîñòè P : {y

2
+

z

5
= 1, 0 ≤ x ≤ 4}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
6x + 4y

6x + 2y
â òî÷êå M1(1;−2)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(5;−5).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
6x− 4y

5x− 2y
â òî÷êå Mo(9;−2).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−2y + 4z

x2
~i +

4x + 5z

y2
~j +

−2x− 4y

z2
~k â òî÷êå Mo(−3; 1; 1).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = {3x− 2y + 2z; 4x + 4y + 4z; 4x + 4y − 2z} â òî÷êå Mo(3;−3;−2).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(3;1;1)∫

(−2;−6;−3)

(6y − 5z − 3 cos(πx)) dx + (6x + 5z − 5 cos(πy)) dy + (−5x + 5y + 4 cos(πz)) dz.

11. Ïîëå {(−2x− 3y − 5z)~i + (−3x + 6y − 4z)~j + (−5x− 3y − 4z)~k}
1) ïîòåíöèàëüíîå 2) ñîëåíîèäàëüíîå

3) ñêàëÿðíîå 4) âåêòîðíîå
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Âàðèàíò - 27

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(4x + 2y + 3) dx + (4x− 3y + 4) dy ïî ëîìàíîé ABCD,

åñëè A(1; 10), B(1; 7), C(6; 7), D(1; 2).

2. Âû÷èñëèòü 1
π

∮
L

(4x− 4y2 − 4) dx + (3x− 4y2 − 2) dy â îòðèöàòåëüíîì íàïðàâëåíèè,

åñëè L : {x =
√

36− y2, x = 0}.

3. Âû÷èñëèòü 1√
14

∫∫
P

(2x + 3y − z + 7) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 2x + 3y + 3,

âûðåçàííîé ïëîñêîñòÿìè x = 8, y = 1, y = 4− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x + 4y + 4z) dydz+(2x + 3y − 3z) dxdz+(3x + 4y − 4z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = −1, x = 4, y = 13, y = 4 + x, z = −2, z = 2}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2y − 2)) dydz+(3x− 3y − 2z) dxdz+(4x− 4) dxdy ïî íèæíåé ÷àñòè

ïëîñêîñòè P : {x

3
+

z

4
= 1, 0 ≤ y ≤ 4}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
7xy

2x− 3y
â òî÷êå M1(9; 1)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(5;−2).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
3xy

4x + 4y
â òî÷êå Mo(2; 9).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
3x + 5y − 3z

x
~i +

3x + 2y + 2z

y
~j +

2x + 5y − 3z

z
~k â òî÷êå Mo(−2;−3;−2).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (2x2 + 2y − 4z)~i+(3x− 2y2 + 2z)~j+(3x− 3y + 2z2)~k â òî÷êå Mo(1; 3;−3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−4;6;0)∫

(−4;−1;0)

(8x− 5y + 5z) dx + (−5x + 4y + 2z) dy + (5x + 2y + 10z) dz.

11. Ïîëå {(4x + 6y + 2z)~i + (6x + 6y − 3z)~j + (2x− 3y − 7z)~k}
1) âåêòîðíîå 2) ñêàëÿðíîå

3) ñîëåíîèäàëüíîå 4) ïîòåíöèàëüíîå
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Âàðèàíò - 28

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(3x + 4y − 3) dx + (3x− 2y − 2) dy ïî ëîìàíîé ABCD,

åñëè A(1; 6), B(1; 3), C(4; 6), D(7; 6).

2. Âû÷èñëèòü 1
π

∮
L

(2x + 4y2 − 4) dx + (2x + 3y2 − 2) dy ïðîòèâ ÷àñîâîé ñòðåëêè,

åñëè L : {x =
√

16− y2, x = 0}.

3. Âû÷èñëèòü 1√
33

∫∫
P

(4x + 4y − z + 6) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 4x + 4y + 4,

âûðåçàííîé ïëîñêîñòÿìè x = 4, y = 5, y = −2 + x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x− 4y + 2z) dydz+(2x + 2y + 3z) dxdz+(3x− 2y + 4z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 9, y = 2, y = 5, y = 9− x, z = −1, z = 2}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x− 2y + 4z) dydz+(2x− 4) dxdz+(3y + 2) dxdy ïî âåðõíåé ÷àñòè

ïëîñêîñòè P : {y

5
+

z

3
= 1, 0 ≤ x ≤ 3}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
4x− 3y

x + 2
+

2x− 2y

y + 3
â òî÷êå M1(10; 9)

ïî íàïðàâëåíèþ ê òî÷êå M2(5;−3).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
2x + 4y

x− 3
+

3x + 3y

y + 3
â òî÷êå Mo(6;−2).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
2x + 3y

3x + 4z
~i +

−3x− 4y

4y − 4z
~j +

3x + 3z

−4y + 2z
~k â òî÷êå Mo(3; 4;−1).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = {4
x
− 2y + 2z; 3x +

4
y
− 2z; 3x + 3y +

2
z
} â òî÷êå Mo(−3;−2; 3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(0;−4;2)∫

(−6;2;−4)

(12x− 2π sin(πx)) dx + (8y − 2π sin(πy)) dy + (−4z + 2π sin(πz)) dz.

11. Ïîëå 4x2 − 2y2 − 2z2 − 3xy + 4yz + 4xz

1) ïîòåíöèàëüíîå 2) ñîëåíîèäàëüíîå

3) âåêòîðíîå 4) ñêàëÿðíîå
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Âàðèàíò - 29

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(4x− 2y + 3) dx + (4x + 4y + 3) dy ïî ëîìàíîé ABCD,

åñëè A(1; 7), B(4; 7), C(1; 4), D(1;−1).

2. Âû÷èñëèòü 1
π

∮
L

(2x2 − 4y − 2) dx + (3x2 + 4y + 2) dy â ïîëîæèòåëüíîì íàïðàâëåíèè,

åñëè L : {y = 5− | x |, y = 0}.

3. Âû÷èñëèòü 1√
26

∫∫
P

(−4x− 3y − z + 4) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −4x− 3y − 2,

âûðåçàííîé ïëîñêîñòÿìè x = 4, y = 2, y = 4, y = 10− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x− 4y − 4z) dydz+(3x− 2y − 2z) dxdz+(2x− 3y + 4z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 3, x = 5, y = 2, y = 3 + x, z = −4, z = −2}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2y − 3) dydz+(4z − 4) dxdz+(4x− 3y − 3z) dxdy ïî ïîëîæèòåëüíîé

÷àñòè ïëîñêîñòè P : {x

3
+

y

5
= 1, 0 ≤ z ≤ 4}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
3x + 4y

x + 2
+

4x− 3y

y − 3
â òî÷êå M1(1; 9)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(9; 3).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |)ôóíêöèè z =
4x + 2y

x + 4
+

5x− 4y

y + 4
â òî÷êå Mo(7; 7).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−2x~i + 3y~j + 2z~k√

x2 + y2 + z2
â òî÷êå Mo(−3;−1; 3).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (2 cosx + 4y + 2z)~i+(3x + 2ey + 3z)~j+(4x + 2y − 2 tg z)~k â òî÷êå Mo(−1;−2;−3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−2;−5;−2)∫
(−3;−6;1)

(5y + 2z − 5) dx + (5x− 2z + 5) dy + (2x− 2y + 4) dz.

11. Ïîëå {(mx− 5y − 3z)~i + (−5x + 5y + 7z)~j + (−3x + 8y + 2z)~k}

ÿâëÿåòñÿ ñîëåíîèäàëüíûì, åñëè m ðàâíî...
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Âàðèàíò - 30

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(4x + 2y + 2) dx + (3x− 4y + 2) dy ïî ëîìàíîé ABCD,

åñëè A(−5; 7), B(0; 7), C(0; 2), D(5; 7).

2. Âû÷èñëèòü 1
π

∮
L

(2x2 − 4y + 1) dx + (3x2 + 2y − 3) dy ïî ÷àñîâîé ñòðåëêå,

åñëè L : {y =| x | −3, y = 0}.

3. Âû÷èñëèòü 1√
26

∫∫
P

(3x + 4y − z + 1) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 3x + 4y − 4,

âûðåçàííîé ïëîñêîñòÿìè x = 13, y = −3, y = 2, y = −6 + x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2x + 4y − 3z) dydz+(4x + 4y − 4z) dxdz+(3x + 4y + 3z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = −2, y = 1, y = 4, y = 5− x, z = 3, z = 6}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2y − 2) dydz+(3x + 3y − 2z) dxdz+(3x− 3) dxdy ïî âåðõíåé ÷àñòè

ïëîñêîñòè P : {x

5
+

z

3
= 1, 0 ≤ y ≤ 2}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
6x− 3y

7x− 2y
â òî÷êå M1(9; 7)

ïî íàïðàâëåíèþ ê òî÷êå M2(12; 3).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
3x− 4y

5x + 3y
â òî÷êå Mo(−4; 5).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−2y − 4z

x2
~i +

4x + 3z

y2
~j +

4x− 2y

z2
~k â òî÷êå Mo(−3;−2; 4).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (4 lnx + 3y + 3z)~i+(3x− 3
√

y − 2z)~j+(2x− 3y − 4 ctg z)~k â òî÷êå Mo(2;−3; 2).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−2;−1;−1)∫
(0;−4;−2)

(4y + 3z + 6 cos(πx)) dx + (4x + 4z − 4 cos(πy)) dy + (3x + 4y + 5 cos(πz)) dz.

11. Ïîëå {(6x + my + nz)~i + (−5x− 4y + 5z)~j + (6x + 6y + 7z)~k}

ÿâëÿåòñÿ ïîòåíöèàëüíûì, åñëè ñóììà m + n ðàâíà...
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Âàðèàíò - 31

1. Âû÷èñëèòü ðàáîòó ñèëû F = (3x + 3y − 2)
−→
i + (4x− 4y − 3)

−→
j íà ïóòè ABCD, åñëè

A(2; 3), B(7; 8), C(7; 3), D(11; 3).

2. Âû÷èñëèòü 1
π

∮
L

(3x− 3y2 − 3) dx + (3x + 4y2 + 1) dy â îòðèöàòåëüíîì íàïðàâëåíèè,

åñëè L : {x = 4− | y |, x = 0}.

3. Âû÷èñëèòü 1√
21

∫∫
P

(−2x + 4y − z + 1) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −2x + 4y − 3,

âûðåçàííîé ïëîñêîñòÿìè y = 3, y = 1 + x, y = 11− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x− 2y + 2z) dydz+(4x + 4y − 2z) dxdz+(2x + 2y + 4z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 2, x = 6, y = 12, y = 2 + x, z = 1, z = 5}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x + 3y − 4z) dydz+(4x + 4) dxdz+(2y − 3) dxdy ïî íèæíåé ÷àñòè

ïëîñêîñòè P : {y

4
+

z

3
= 1, 0 ≤ x ≤ 5}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
5xy

5x− 4y
â òî÷êå M1(5; 7)

ïî íàïðàâëåíèþ ê òî÷êå M2(11; 15).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
6xy

5x− 2y
â òî÷êå Mo(9; 1).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−4x− 2y + 5z

x
~i +

−3x + 5y + 5z

y
~j +

4x− 4y − 3z

z
~k â òî÷êå Mo(2; 4; 4).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = {2x + 3y − 2z; 3x− 2y + 3z; 4x + 2y + 4z} â òî÷êå Mo(−2; 3; 3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(2;6;5)∫

(−6;−6;−5)

(12x + 4y + 5z) dx + (4x− 10y + 5z) dy + (5x + 5y − 8z) dz.

11. Ïîëå {(−3x + 3y + 2z)~i + (3x− 2y − 3z)~j + (2x− 3y + 5z)~k}
1) ñêàëÿðíîå 2) ïîòåíöèàëüíîå

3) ñîëåíîèäàëüíîå 4) âåêòîðíîå
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Âàðèàíò - 32

1. Âû÷èñëèòü ðàáîòó ñèëû F = (4x− 2y − 3)
−→
i + (2x + 2y + 4)

−→
j íà ïóòè ABCD, åñëè

A(2; 12), B(2; 7), C(8; 7), D(2; 1).

2. Âû÷èñëèòü 1
π

∮
L

(2x− 4y2 − 2) dx + (4x + 3y2 + 3) dy ïðîòèâ ÷àñîâîé ñòðåëêè,

åñëè L : {x =| y | −5, x = 0}.

3. Âû÷èñëèòü 1√
14

∫∫
P

(−2x− 3y − z + 4) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −2x− 3y + 2,

âûðåçàííîé ïëîñêîñòÿìè y = 1, y = −11 + x, y = 3− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x + 4y + 2z) dydz+(2x− 4y + 3z) dxdz+(4x− 4y − 4z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 11, y = 2, y = 7, y = 10− x, z = 4, z = 7}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4y + 3)) dydz+(3x + 4y + 4z) dxdz+(3x− 2) dxdy ïî íèæíåé ÷àñòè

ïëîñêîñòè P : {x

5
+

z

2
= 1, 0 ≤ y ≤ 5}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
7x + 2y

3x + 2y
â òî÷êå M1(9; 3)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(3;−5).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
7x− 2y

4x− 2y
â òî÷êå Mo(8; 10).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
5x + 5y

−4x− 2z
~i +

−3x− 2y

4y + 2z
~j +

−2x− 2z

−3y − 2z
~k â òî÷êå Mo(−4; 3; 1).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (3x2 + 3y + 4z)~i+(2x− 2y2 − 3z)~j+(4x + 4y + 3z2)~k â òî÷êå Mo(2;−2; 1).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(4;2;−1)∫

(0;−7;−7)

(6x− 4π sin(πx)) dx + (8y + 2π sin(πy)) dy + (4z − 4π sin(πz)) dz.

11. Ïîëå {(−4x− 2y − 3z)~i + (−2x + 3y − 3z)~j + (−3x− 2y + 1z)~k}
1) âåêòîðíîå 2) ñîëåíîèäàëüíîå

3) ïîòåíöèàëüíîå 4) ñêàëÿðíîå
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Âàðèàíò - 33

1. Âû÷èñëèòü ðàáîòó ñèëû F = (2x + 3y − 4)
−→
i + (3x− 4y − 2)

−→
j íà ïóòè ABCD, åñëè

A(0; 5), B(0; 2), C(3; 5), D(7; 5).

2. Âû÷èñëèòü 1
π

∮
L

(4x2 + 2y + 4) dx + (3x2 + 3y + 3) dy â ïîëîæèòåëüíîì íàïðàâëåíèè,

åñëè L : {y =
√

36− x2, y = 0}.

3. Âû÷èñëèòü 1√
14

∫∫
P

(−3x + 2y − z + 1) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −3x + 2y − 2,

âûðåçàííîé ïëîñêîñòÿìè x = −4, y = −4, y = −6− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x + 4y + 3z) dydz+(4x + 2y − 4z) dxdz+(3x + 3y + 2z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = −2, x = 1, y = 4, y = 11 + x, z = −4, z = 0}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x− 4y + 4z) dydz+(2x− 3) dxdz+(3y − 4) dxdy ïî âåðõíåé ÷àñòè

ïëîñêîñòè P : {y

5
+

z

3
= 1, 0 ≤ x ≤ 5}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
4xy

2x + 2y
â òî÷êå M1(−2;−3)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(−6; 0).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
5xy

2x + 3y
â òî÷êå Mo(−2; 8).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
4x~i + 3y~j − 4z~k√

x2 + y2 + z2
â òî÷êå Mo(1; 1; 3).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = {2
x
− 4y − 4z; 4x− 4

y
− 3z; 2x− 4y +

2
z
} â òî÷êå Mo(−3;−2; 2).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(3;5;2)∫

(−6;−5;−5)

(4y + 6z − 3) dx + (4x− 2z + 4) dy + (6x− 2y − 5) dz.

11. Ïîëå {(3x + 6y + 4z)~i + (6x + 2y − 5z)~j + (4x− 5y − 2z)~k}
1) ïîòåíöèàëüíîå 2) âåêòîðíîå

3) ñêàëÿðíîå 4) ñîëåíîèäàëüíîå
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Âàðèàíò - 34

1. Âû÷èñëèòü ðàáîòó ñèëû F = (3x− 2y + 3)
−→
i + (4x− 2y − 3)

−→
j íà ïóòè ABCD, åñëè

A(2; 6), B(7; 6), C(2; 1), D(2;−4).

2. Âû÷èñëèòü 1
π

∮
L

(4x2 − 4y − 4) dx + (2x2 − 3y − 1) dy ïî ÷àñîâîé ñòðåëêå,

åñëè L : {y =
√

36− x2, y = 0}.

3. Âû÷èñëèòü 1√
26

∫∫
P

(−3x + 4y − z + 4) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −3x + 4y + 2,

âûðåçàííîé ïëîñêîñòÿìè x = 1, y = −1, y = 1 + x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x− 3y − 2z) dydz+(3x− 2y − 3z) dxdz+(4x + 3y − 4z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 2, y = −1, y = 2, y = 8− x, z = 0, z = 4}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2y + 3) dydz+(3z − 4) dxdz+(2x− 2y + 4z) dxdy ïî ïîëîæèòåëüíîé

÷àñòè ïëîñêîñòè P : {x

4
+

y

3
= 1, 0 ≤ z ≤ 4}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
4x− 2y

x + 4
+

7x− 4y

y + 1
â òî÷êå M1(−1; 7)

ïî íàïðàâëåíèþ ê òî÷êå M2(8; 19).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
5x + 3y

x + 4
+

2x− 4y

y + 1
â òî÷êå Mo(4; 5).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−3y + 4z

x2
~i +

−2x− 4z

y2
~j +

−4x− 4y

z2
~k â òî÷êå Mo(1; 1; 2).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (4 cosx + 4y − 3z)~i+(2x− 4ey + 2z)~j+(2x + 4y − 4 tg z)~k â òî÷êå Mo(−3;−2; 3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−1;−4;6)∫
(1;1;−5)

(6y − 4z + 4 cos(πx)) dx + (6x− 4z + 6 cos(πy)) dy + (−4x− 4y − 2 cos(πz)) dz.

11. Ïîëå −2x2 + 2y2 + 4z2 + 4xy + 3yz − 2xz

1) ïîòåíöèàëüíîå 2) ñêàëÿðíîå

3) âåêòîðíîå 4) ñîëåíîèäàëüíîå
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Âàðèàíò - 35

1. Âû÷èñëèòü ðàáîòó ñèëû F = (4x− 4y − 2)
−→
i + (3x− 4y + 4)

−→
j íà ïóòè ABCD, åñëè

A(−5; 9), B(0; 9), C(0; 4), D(5; 9).

2. Âû÷èñëèòü 1
π

∮
L

(4x− 4y2 − 4) dx + (2x− 3y2 − 1) dy â îòðèöàòåëüíîì íàïðàâëåíèè,

åñëè L : {x =
√

4− y2, x = 0}.

3. Âû÷èñëèòü 1√
33

∫∫
P

(−4x + 4y − z + 6) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −4x + 4y + 4,

âûðåçàííîé ïëîñêîñòÿìè x = 2, y = 3, y = 1− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2x− 4y + 3z) dydz+(3x + 3y − 4z) dxdz+(2x + 3y + 2z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = −2, x = 3, y = 8, y = 1 + x, z = 0, z = 3}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2y + 3) dydz+(3x− 4y + 4z) dxdz+(2x− 3) dxdy ïî âåðõíåé ÷àñòè

ïëîñêîñòè P : {x

3
+

z

5
= 1, 0 ≤ y ≤ 3}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
6x + 2y

x + 1
+

2x− 4y

y + 1
â òî÷êå M1(3; 10)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(11;−5).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |)ôóíêöèè z =
2x− 3y

x + 1
+

7x− 4y

y − 4
â òî÷êå Mo(4;−2).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−4x + 5y − 3z

x
~i +

−3x + 3y + 5z

y
~j +

4x− 4y − 3z

z
~k â òî÷êå Mo(3; 4; 3).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (4 lnx− 2y + 2z)~i+(2x + 3
√

y + 2z)~j+(4x− 2y − 4 ctg z)~k â òî÷êå Mo(2; 2; 1).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(0;4;0)∫

(−1;3;1)

(8x− 5y + 6z) dx + (−5x− 10y + 5z) dy + (6x + 5y + 10z) dz.

11. Ïîëå {(mx + 4y − 3z)~i + (4x + 7y − 3z)~j + (−3x− 2y + 2z)~k}

ÿâëÿåòñÿ ñîëåíîèäàëüíûì, åñëè m ðàâíî...
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Âàðèàíò - 36

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(3x− 3y + 2) dx + (4x− 2y + 4) dy ïî ëîìàíîé ABCD,

åñëè A(2; 2), B(7; 7), C(7; 2), D(11; 2).

2. Âû÷èñëèòü 1
π

∮
L

(2x− 4y2 + 4) dx + (3x− 2y2 + 4) dy ïðîòèâ ÷àñîâîé ñòðåëêè,

åñëè L : {x =
√

1− y2, x = 0}.

3. Âû÷èñëèòü 1√
14

∫∫
P

(−2x + 3y − z + 1) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −2x + 3y − 2,

âûðåçàííîé ïëîñêîñòÿìè x = 4, y = 8, y = −1 + x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2x− 2y − 2z) dydz+(3x− 2y + 4z) dxdz+(4x + 2y − 2z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 3, y = −4, y = −1, y = −5− x, z = −4, z = 0}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2x− 2y − 3z) dydz+(3x− 4) dxdz+(3y + 4) dxdy ïî íèæíåé ÷àñòè

ïëîñêîñòè P : {y

3
+

z

5
= 1, 0 ≤ x ≤ 4}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
6x + 2y

3x + 2y
â òî÷êå M1(5; 5)

ïî íàïðàâëåíèþ ê òî÷êå M2(−1; 13).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
4x− 3y

4x + 3y
â òî÷êå Mo(1; 7).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−2x + 4y

−2x + 5z
~i +

5x + 4y

−4y + 3z
~j +

5x− 3z

2y + 5z
~k â òî÷êå Mo(1; 1; 4).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = {2x + 4y + 4z; 3x− 3y − 4z; 3x + 2y + 3z} â òî÷êå Mo(2;−2; 2).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(3;3;0)∫

(−1;−2;−2)

(6x− 3π sin(πx)) dx + (4y + 2π sin(πy)) dy + (4z + 6π sin(πz)) dz.

11. Ïîëå {(−3x + my + nz)~i + (4x + 2y − 4z)~j + (5x− 3y + 4z)~k}

ÿâëÿåòñÿ ïîòåíöèàëüíûì, åñëè ñóììà m + n ðàâíà...
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Âàðèàíò - 37

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(2x + 3y + 2) dx + (3x− 4y − 2) dy ïî ëîìàíîé ABCD,

åñëè A(3; 10), B(3; 7), C(6; 7), D(3; 4).

2. Âû÷èñëèòü 1
π

∮
L

(2x2 + 4y − 1) dx + (4x2 + 2y − 3) dy â ïîëîæèòåëüíîì íàïðàâëåíèè,

åñëè L : {y = 5− | x |, y = 0}.

3. Âû÷èñëèòü 1√
14

∫∫
P

(3x− 2y − z + 10) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 3x− 2y + 4,

âûðåçàííîé ïëîñêîñòÿìè x = 4, y = −1, y = 2, y = 9− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x + 4y − 3z) dydz+(3x− 3y + 3z) dxdz+(2x + 4y − 3z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 4, x = 9, y = 3, y = 4 + x, z = 1, z = 3}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3y − 4)) dydz+(2x + 3y − 4z) dxdz+(2x + 2) dxdy ïî íèæíåé ÷àñòè

ïëîñêîñòè P : {x

4
+

z

2
= 1, 0 ≤ y ≤ 5}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
4xy

2x− 3y
â òî÷êå M1(3; 8)

ïî íàïðàâëåíèþ ê òî÷êå M2(−9; 17).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
3xy

4x + 3y
â òî÷êå Mo(10; 4).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−3x~i− 2y~j + 4z~k√

x2 + y2 + z2
â òî÷êå Mo(−3; 3; 3).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (2x2 + 2y + 4z)~i+(4x− 3y2 − 4z)~j+(3x− 3y + 2z2)~k â òî÷êå Mo(−2; 3; 2).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−1;−2;5)∫
(−3;0;−7)

(4y + 4z − 3) dx + (4x + 6z + 6) dy + (4x + 6y − 3) dz.

11. Ïîëå {(3x + 4y + 3z)~i + (4x + 4y + 4z)~j + (3x + 4y − 7z)~k}
1) ñîëåíîèäàëüíîå 2) âåêòîðíîå

3) ïîòåíöèàëüíîå 4) ñêàëÿðíîå
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Âàðèàíò - 38

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(3x + 4y + 2) dx + (3x + 3y − 3) dy ïî ëîìàíîé ABCD,

åñëè A(3; 9), B(3; 4), C(8; 9), D(12; 9).

2. Âû÷èñëèòü 1
π

∮
L

(4x2 − 4y − 1) dx + (3x2 + 4y − 2) dy ïî ÷àñîâîé ñòðåëêå,

åñëè L : {y =| x | −4, y = 0}.

3. Âû÷èñëèòü 1√
21

∫∫
P

(−2x− 4y − z + 2) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −2x− 4y − 2,

âûðåçàííîé ïëîñêîñòÿìè x = 3, y = 3, y = 5, y = 4 + x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x + 4y + 4z) dydz+(4x− 4y + 2z) dxdz+(4x + 3y − 4z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 2, y = 1, y = 4, y = 9− x, z = −2, z = 2}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2x− 3y + 3z) dydz+(2x + 2) dxdz+(3y − 4) dxdy ïî âåðõíåé ÷àñòè

ïëîñêîñòè P : {y

2
+

z

5
= 1, 0 ≤ x ≤ 3}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
2x− 3y

3x + 3y
â òî÷êå M1(2;−4)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(−7;−16).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
5x− 4y

6x + 3y
â òî÷êå Mo(7; 7).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−4y + 2z

x2
~i +

−3x + 4z

y2
~j +

−2x + 2y

z2
~k â òî÷êå Mo(1; 3; 2).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = {4
x

+ 4y + 4z; 2x− 4
y
− 3z; 2x + 3y − 4

z
} â òî÷êå Mo(−2; 1;−2).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(1;−5;−1)∫
(−5;−5;3)

(3y − 4z − 3 cos(πx)) dx + (3x− 4z + 4 cos(πy)) dy + (−4x− 4y + 4 cos(πz)) dz.

11. Ïîëå {(−3x + 2y + 4z)~i + (2x− 2y − 3z)~j + (4x− 2y + 5z)~k}
1) ñêàëÿðíîå 2) ïîòåíöèàëüíîå

3) âåêòîðíîå 4) ñîëåíîèäàëüíîå
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Âàðèàíò - 39

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(4x− 4y + 3) dx + (3x + 2y − 2) dy ïî ëîìàíîé ABCD,

åñëè A(2; 6), B(7; 6), C(2; 1), D(2;−5).

2. Âû÷èñëèòü 1
π

∮
L

(3x + 4y2 + 1) dx + (3x + 4y2 − 1) dy â îòðèöàòåëüíîì íàïðàâëåíèè,

åñëè L : {x = 3− | y |, x = 0}.

3. Âû÷èñëèòü 1√
14

∫∫
P

(2x + 3y − z + 1) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 2x + 3y − 3,

âûðåçàííîé ïëîñêîñòÿìè y = 4, y = 3 + x, y = 15− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x + 2y + 4z) dydz+(2x + 3y − 2z) dxdz+(3x− 3y + 4z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 2, x = 7, y = 12, y = 1 + x, z = −2, z = 1}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2y + 2) dydz+(4x− 4y + 4z) dxdz+(4x + 3) dxdy ïî âåðõíåé ÷àñòè

ïëîñêîñòè P : {x

5
+

z

4
= 1, 0 ≤ y ≤ 2}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
3xy

6x− 2y
â òî÷êå M1(4;−3)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(13; 9).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
6xy

3x− 3y
â òî÷êå Mo(7;−1).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
4x + 5y + 2z

x
~i +

3x + 5y − 3z

y
~j +

5x + 3y − 2z

z
~k â òî÷êå Mo(1; 3;−3).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (3 cosx− 3y + 4z)~i+(4x + 2ey + 3z)~j+(3x + 4y + 2 tg z)~k â òî÷êå Mo(3;−1;−1).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(1;−5;−4)∫
(−7;−1;2)

(6x + 2y + 4z) dx + (2x + 4y − 2z) dy + (4x− 2y + 4z) dz.

11. Ïîëå {(−3x + 3y + 5z)~i + (3x + 3y + 3z)~j + (5x + 3y + 3z)~k}
1) ñîëåíîèäàëüíîå 2) ñêàëÿðíîå

3) ïîòåíöèàëüíîå 4) âåêòîðíîå
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Âàðèàíò - 40

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(4x− 2y − 4) dx + (2x− 3y + 2) dy ïî ëîìàíîé ABCD,

åñëè A(−3; 7), B(2; 7), C(2; 3), D(6; 7).

2. Âû÷èñëèòü 1
π

∮
L

(3x− 2y2 + 2) dx + (4x− 4y2 + 3) dy ïðîòèâ ÷àñîâîé ñòðåëêè,

åñëè L : {x =| y | −1, x = 0}.

3. Âû÷èñëèòü 1√
19

∫∫
P

(−3x + 3y − z + 2) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −3x + 3y − 3,

âûðåçàííîé ïëîñêîñòÿìè y = 3, y = −9 + x, y = 7− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x + 4y − 4z) dydz+(3x + 3y + 4z) dxdz+(4x + 2y + 4z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 11, y = −3, y = 1, y = 4− x, z = 1, z = 4}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x + 4y − 2z) dydz+(3x + 2) dxdz+(2y − 2) dxdy ïî íèæíåé ÷àñòè

ïëîñêîñòè P : {y

5
+

z

4
= 1, 0 ≤ x ≤ 2}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
2x− 2y

x− 4
+

3x + 4y

y − 1
â òî÷êå M1(2;−4)

ïî íàïðàâëåíèþ ê òî÷êå M2(−4; 4).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
2x− 4y

x− 1
+

3x + 2y

y + 1
â òî÷êå Mo(9;−3).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−2x + 5y

2x + 5z
~i +

5x + 3y

2y − 3z
~j +

5x + 3z

2y + 5z
~k â òî÷êå Mo(−1;−2; 2).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (2 lnx + 2y + 2z)~i+(4x + 4
√

y + 3z)~j+(3x + 2y + 3 ctg z)~k â òî÷êå Mo(−1;−1; 3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(3;5;−4)∫
(3;−5;2)

(6x + 6π sin(πx)) dx + (−4y + 4π sin(πy)) dy + (8z + 3π sin(πz)) dz.

11. Ïîëå −4x2 − 2y2 − 2z2 + 3xy + 3yz + 2xz

1) ïîòåíöèàëüíîå 2) âåêòîðíîå

3) ñêàëÿðíîå 4) ñîëåíîèäàëüíîå
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Âàðèàíò - 41

1. Âû÷èñëèòü ðàáîòó ñèëû F = (4x + 2y + 4)
−→
i + (4x− 2y + 4)

−→
j íà ïóòè ABCD, åñëè

A(3; 4), B(8; 9), C(8; 4), D(14; 4).

2. Âû÷èñëèòü 1
π

∮
L

(2x2 − 3y + 4) dx + (3x2 − 2y − 4) dy â ïîëîæèòåëüíîì íàïðàâëåíèè,

åñëè L : {y =
√

9− x2, y = 0}.

3. Âû÷èñëèòü 1√
26

∫∫
P

(3x + 4y − z + 7) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 3x + 4y + 4,

âûðåçàííîé ïëîñêîñòÿìè x = 3, y = 4, y = 9− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2x + 3y + 3z) dydz+(2x− 4y + 4z) dxdz+(2x + 3y − 3z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 4, x = 8, y = 2, y = 3 + x, z = 3, z = 5}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2y + 2) dydz+(4z − 4) dxdz+(4x− 4y − 4z) dxdy ïî îòðèöàòåëüíîé

÷àñòè ïëîñêîñòè P : {x

3
+

y

4
= 1, 0 ≤ z ≤ 2}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
6x + 3y

x− 3
+

5x + 3y

y − 4
â òî÷êå M1(−2;−4)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(−17;−12).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |)ôóíêöèè z =
3x + 3y

x− 1
+

6x + 4y

y + 1
â òî÷êå Mo(−1; 5).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
2x~i− 2y~j + 2z~k√

x2 + y2 + z2
â òî÷êå Mo(−1; 4; 1).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = {3x− 4y + 3z; 2x− 4y − 4z; 4x + 2y − 2z} â òî÷êå Mo(−3;−1;−1).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(0;−3;2)∫

(−6;1;−3)

(3y − 2z − 5) dx + (3x− 5z − 3) dy + (−2x− 5y − 2) dz.

11. Ïîëå {(mx− 3y + 2z)~i + (−3x + 3y + 4z)~j + (2x + 5y − 4z)~k}

ÿâëÿåòñÿ ñîëåíîèäàëüíûì, åñëè m ðàâíî...



Òèïîâîé ðàñ÷åò ïî âåêòîðíîìó àíàëèçó 47

Âàðèàíò - 42

1. Âû÷èñëèòü ðàáîòó ñèëû F = (3x + 4y + 3)
−→
i + (4x− 3y + 4)

−→
j íà ïóòè ABCD, åñëè

A(0; 11), B(0; 8), C(6; 8), D(0; 2).

2. Âû÷èñëèòü 1
π

∮
L

(3x2 + 4y + 3) dx + (2x2 + 4y + 2) dy ïî ÷àñîâîé ñòðåëêå,

åñëè L : {y =
√

1− x2, y = 0}.

3. Âû÷èñëèòü 1√
21

∫∫
P

(4x + 2y − z + 9) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 4x + 2y + 4,

âûðåçàííîé ïëîñêîñòÿìè x = 1, y = 1, y = 3 + x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x− 4y − 2z) dydz+(2x + 4y − 2z) dxdz+(4x + 2y − 3z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 3, y = 1, y = 6, y = 11− x, z = −1, z = 3}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2y + 2)) dydz+(3x− 3y + 4z) dxdz+(2x− 2) dxdy ïî íèæíåé ÷àñòè

ïëîñêîñòè P : {x

4
+

z

3
= 1, 0 ≤ y ≤ 2}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
6x− 2y

7x− 4y
â òî÷êå M1(9; 4)

ïî íàïðàâëåíèþ ê òî÷êå M2(14;−8).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
2x− 2y

6x + 3y
â òî÷êå Mo(7; 7).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
3y − 4z

x2
~i +

3x + 5z

y2
~j +

−2x + 4y

z2
~k â òî÷êå Mo(−1;−2;−1).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (2x2 + 2y + 4z)~i+(3x + 3y2 + 4z)~j+(4x + 4y − 2z2)~k â òî÷êå Mo(3; 1; 3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(2;2;3)∫

(−5;3;−6)

(6y − 4z − 5 cos(πx)) dx + (6x− 2z + 5 cos(πy)) dy + (−4x− 2y − 3 cos(πz)) dz.

11. Ïîëå {(−3x + my + nz)~i + (6x− 3y + 2z)~j + (−2x + 3y + 6z)~k}

ÿâëÿåòñÿ ïîòåíöèàëüíûì, åñëè ñóììà m + n ðàâíà...
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Âàðèàíò - 43

1. Âû÷èñëèòü ðàáîòó ñèëû F = (3x + 2y − 3)
−→
i + (2x + 3y − 3)

−→
j íà ïóòè ABCD, åñëè

A(0; 4), B(0; 1), C(3; 4), D(6; 4).

2. Âû÷èñëèòü 1
π

∮
L

(2x− 3y2 + 3) dx + (2x + 3y2 + 2) dy â îòðèöàòåëüíîì íàïðàâëåíèè,

åñëè L : {x =
√

36− y2, x = 0}.

3. Âû÷èñëèòü 1√
33

∫∫
P

(−4x + 4y − z + 7) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −4x + 4y + 3,

âûðåçàííîé ïëîñêîñòÿìè x = 4, y = 4, y = 6− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2x + 2y − 2z) dydz+(2x + 4y − 3z) dxdz+(3x− 3y + 3z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = −4, x = −2, y = 11, y = 8 + x, z = −4, z = −1}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2x− 4y + 4z) dydz+(4x + 3) dxdz+(3y − 3) dxdy ïî âåðõíåé ÷àñòè

ïëîñêîñòè P : {y

4
+

z

3
= 1, 0 ≤ x ≤ 4}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
4xy

4x + 3y
â òî÷êå M1(−3; 10)

ïî íàïðàâëåíèþ ê òî÷êå M2(5; 4).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
5xy

2x + 2y
â òî÷êå Mo(8; 7).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
2x + 2y + 4z

x
~i +

3x− 2y − 2z

y
~j +

3x + 2y + 2z

z
~k â òî÷êå Mo(−2;−4; 3).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = {2
x
− 4y + 4z; 4x +

3
y

+ 2z; 3x + 2y − 2
z
} â òî÷êå Mo(−2;−2;−3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(4;−1;−1)∫
(1;1;0)

(6x + 2y − 3z) dx + (2x + 8y − 2z) dy + (−3x− 2y − 4z) dz.

11. Ïîëå {(−4x + 3y + 2z)~i + (3x + 4y − 4z)~j + (2x− 4y − 0z)~k}
1) ñêàëÿðíîå 2) âåêòîðíîå

3) ñîëåíîèäàëüíîå 4) ïîòåíöèàëüíîå
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Âàðèàíò - 44

1. Âû÷èñëèòü ðàáîòó ñèëû F = (4x− 2y − 3)
−→
i + (2x− 4y + 3)

−→
j íà ïóòè ABCD, åñëè

A(3; 5), B(7; 5), C(3; 1), D(3;−2).

2. Âû÷èñëèòü 1
π

∮
L

(4x− 2y2 + 3) dx + (3x + 2y2 + 2) dy ïðîòèâ ÷àñîâîé ñòðåëêè,

åñëè L : {x =
√

4− y2, x = 0}.

3. Âû÷èñëèòü 1√
21

∫∫
P

(−2x− 4y − z + 2) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −2x− 4y − 2,

âûðåçàííîé ïëîñêîñòÿìè x = −3, y = 1, y = −1 + x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x + 3y + 4z) dydz+(4x + 2y − 3z) dxdz+(3x− 3y + 4z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 9, y = −2, y = 2, y = 3− x, z = −2, z = 0}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2y + 4) dydz+(3x− 2y − 4z) dxdz+(2x + 3) dxdy ïî âåðõíåé ÷àñòè

ïëîñêîñòè P : {x

4
+

z

3
= 1, 0 ≤ y ≤ 3}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
4x + 3y

3x− 4y
â òî÷êå M1(1; 8)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(5; 5).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
3x− 3y

7x + 3y
â òî÷êå Mo(−3; 4).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
3x− 2y

4x + 3z
~i +

2x + 2y

−2y + 2z
~j +

4x + 3z

4y + 5z
~k â òî÷êå Mo(−2;−4; 4).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (2 cosx− 4y + 4z)~i+(2x + 3ey + 3z)~j+(3x− 3y − 2 tg z)~k â òî÷êå Mo(3;−1; 1).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−4;1;0)∫

(−6;−2;−5)

(4x + 2π sin(πx)) dx + (−4y + 4π sin(πy)) dy + (8z + 5π sin(πz)) dz.

11. Ïîëå {(−3x + 7y − 4z)~i + (7x + 2y − 4z)~j + (−4x− 3y + 1z)~k}
1) ñîëåíîèäàëüíîå 2) âåêòîðíîå

3) ñêàëÿðíîå 4) ïîòåíöèàëüíîå
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Âàðèàíò - 45

1. Âû÷èñëèòü ðàáîòó ñèëû F = (4x− 2y − 2)
−→
i + (3x + 4y − 4)

−→
j íà ïóòè ABCD, åñëè

A(−4; 7), B(2; 7), C(2; 1), D(8; 7).

2. Âû÷èñëèòü 1
π

∮
L

(2x2 + 2y − 4) dx + (2x2 + 2y − 3) dy â ïîëîæèòåëüíîì íàïðàâëåíèè,

åñëè L : {y = 6− | x |, y = 0}.

3. Âû÷èñëèòü 1√
33

∫∫
P

(4x + 4y − z + 5) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 4x + 4y + 3,

âûðåçàííîé ïëîñêîñòÿìè x = 1, y = −4, y = −2, y = 1− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2x + 2y + 3z) dydz+(4x− 3y + 3z) dxdz+(3x + 3y + 4z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 4, x = 7, y = 4, y = 5 + x, z = 2, z = 6}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x− 4y + 4z) dydz+(2x + 3) dxdz+(4y + 4) dxdy ïî íèæíåé ÷àñòè

ïëîñêîñòè P : {y

5
+

z

2
= 1, 0 ≤ x ≤ 5}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
7xy

2x + 3y
â òî÷êå M1(−4;−3)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(−16;−8).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
7xy

6x + 2y
â òî÷êå Mo(3; 10).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
3x~i + 3y~j + 2z~k√

x2 + y2 + z2
â òî÷êå Mo(1; 3; 3).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (2 lnx + 3y − 3z)~i+(2x− 3
√

y − 2z)~j+(2x + 4y − 2 ctg z)~k â òî÷êå Mo(−3; 2;−1).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(3;−2;6)∫

(−6;−4;−6)

(5y + 3z − 4) dx + (5x + 5z − 4) dy + (3x + 5y + 5) dz.

11. Ïîëå {(6x + 5y + 6z)~i + (5x− 3y − 4z)~j + (6x− 4y − 0z)~k}
1) ïîòåíöèàëüíîå 2) âåêòîðíîå

3) ñêàëÿðíîå 4) ñîëåíîèäàëüíîå
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Âàðèàíò - 46

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(3x + 3y + 2) dx + (2x + 4y + 3) dy ïî ëîìàíîé ABCD,

åñëè A(0; 1), B(5; 6), C(5; 1), D(11; 1).

2. Âû÷èñëèòü 1
π

∮
L

(3x2 − 4y + 2) dx + (4x2 + 4y − 2) dy ïî ÷àñîâîé ñòðåëêå,

åñëè L : {y =| x | −3, y = 0}.

3. Âû÷èñëèòü 1√
26

∫∫
P

(4x− 3y − z + 2) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 4x− 3y − 3,

âûðåçàííîé ïëîñêîñòÿìè x = 11, y = −1, y = 3, y = −4 + x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x− 2y − 3z) dydz+(2x− 3y + 3z) dxdz+(2x− 2y − 3z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 4, y = 1, y = 3, y = 11− x, z = −3, z = −1}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3y − 2) dydz+(2z + 4) dxdz+(2x + 2y + 2z) dxdy ïî îòðèöàòåëüíîé

÷àñòè ïëîñêîñòè P : {x

4
+

y

2
= 1, 0 ≤ z ≤ 5}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
4x− 4y

x + 1
+

2x + 2y

y − 2
â òî÷êå M1(−3;−1)

ïî íàïðàâëåíèþ ê òî÷êå M2(9;−6).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
3x + 4y

x− 3
+

4x− 2y

y − 2
â òî÷êå Mo(8;−4).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−4y − 3z

x2
~i +

−2x + 4z

y2
~j +

4x− 2y

z2
~k â òî÷êå Mo(2;−4;−1).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = {2x + 4y − 4z; 3x− 3y − 2z; 2x− 3y − 2z} â òî÷êå Mo(2; 1;−2).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−1;−1;6)∫

(−5;−3;−7)

(3y + 5z + 3 cos(πx)) dx + (3x + 4z − 2 cos(πy)) dy + (5x + 4y − 4 cos(πz)) dz.

11. Ïîëå 2x2 − 2y2 − 2z2 + 4xy + 3yz − 2xz

1) ñîëåíîèäàëüíîå 2) ñêàëÿðíîå

3) âåêòîðíîå 4) ïîòåíöèàëüíîå
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Âàðèàíò - 47

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(2x− 3y + 4) dx + (4x + 3y − 3) dy ïî ëîìàíîé ABCD,

åñëè A(0; 15), B(0; 9), C(5; 9), D(0; 4).

2. Âû÷èñëèòü 1
π

∮
L

(2x + 2y2 − 4) dx + (4x + 2y2 − 2) dy â îòðèöàòåëüíîì íàïðàâëåíèè,

åñëè L : {x = 2− | y |, x = 0}.

3. Âû÷èñëèòü 1√
21

∫∫
P

(−2x− 4y − z + 2) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −2x− 4y − 3,

âûðåçàííîé ïëîñêîñòÿìè y = −3, y = −5 + x, y = 7− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x− 3y + 3z) dydz+(3x + 2y − 2z) dxdz+(2x + 3y + 3z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 1, x = 5, y = 8, y = 1 + x, z = −3, z = 0}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2y − 2)) dydz+(3x + 3y + 3z) dxdz+(4x− 4) dxdy ïî íèæíåé ÷àñòè

ïëîñêîñòè P : {x

3
+

z

2
= 1, 0 ≤ y ≤ 3}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
7x− 2y

x− 4
+

5x− 2y

y + 2
â òî÷êå M1(−1; 3)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(−4; 7).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |)ôóíêöèè z =
7x + 4y

x− 1
+

4x + 3y

y + 1
â òî÷êå Mo(6;−3).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
5x− 3y − 2z

x
~i +

−4x + 3y − 4z

y
~j +

5x + 4y + 4z

z
~k â òî÷êå Mo(3; 3;−3).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (4x2 + 3y − 2z)~i+(3x + 4y2 − 2z)~j+(2x + 3y − 3z2)~k â òî÷êå Mo(−2;−3;−3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−2;3;3)∫

(0;−1;−7)

(6x + 2y − 3z) dx + (2x + 10y + 5z) dy + (−3x + 5y + 6z) dz.

11. Ïîëå {(mx− 5y − 5z)~i + (−5x + 4y − 3z)~j + (−5x− 2y + 5z)~k}

ÿâëÿåòñÿ ñîëåíîèäàëüíûì, åñëè m ðàâíî...
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Âàðèàíò - 48

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(3x− 4y + 3) dx + (2x + 4y − 2) dy ïî ëîìàíîé ABCD,

åñëè A(1; 6), B(1; 1), C(6; 6), D(9; 6).

2. Âû÷èñëèòü 1
π

∮
L

(2x− 3y2 + 3) dx + (2x + 3y2 − 2) dy ïðîòèâ ÷àñîâîé ñòðåëêè,

åñëè L : {x =| y | −5, x = 0}.

3. Âû÷èñëèòü 1√
14

∫∫
P

(−2x + 3y − z + 8) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −2x + 3y + 3,

âûðåçàííîé ïëîñêîñòÿìè y = 2, y = −8 + x, y = 6− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x− 3y + 3z) dydz+(2x + 4y − 4z) dxdz+(4x− 4y − 2z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 10, y = −1, y = 2, y = 6− x, z = 2, z = 4}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x− 2y + 3z) dydz+(4x− 2) dxdz+(2y − 2) dxdy ïî âåðõíåé ÷àñòè

ïëîñêîñòè P : {y

4
+

z

5
= 1, 0 ≤ x ≤ 5}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
2xy

5x + 4y
â òî÷êå M1(7; 4)

ïî íàïðàâëåíèþ ê òî÷êå M2(1;−4).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
2x− 3y

4x + 3y
â òî÷êå Mo(2;−2).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−2x + 5y

3x + 5z
~i +

4x + 2y

−3y + 3z
~j +

−3x + 4z

3y + 4z
~k â òî÷êå Mo(3; 1;−2).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = {2
x

+ 3y − 4z; 2x− 2
y

+ 4z; 2x + 2y +
3
z
} â òî÷êå Mo(3;−1; 2).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−1;−1;5)∫

(−6;−7;−1)

(6x− 5π sin(πx)) dx + (−10y + 4π sin(πy)) dy + (8z + 5π sin(πz)) dz.

11. Ïîëå {(6x + my + nz)~i + (−3x + 4y − 3z)~j + (−2x− 2y + 7z)~k}

ÿâëÿåòñÿ ïîòåíöèàëüíûì, åñëè ñóììà m + n ðàâíà...
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Âàðèàíò - 49

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(4x + 4y + 2) dx + (3x + 3y + 2) dy ïî ëîìàíîé ABCD,

åñëè A(1; 8), B(7; 8), C(1; 2), D(1;−2).

2. Âû÷èñëèòü 1
π

∮
L

(2x2 + 3y − 4) dx + (4x2 + 2y − 3) dy â ïîëîæèòåëüíîì íàïðàâëåíèè,

åñëè L : {y =
√

16− x2, y = 0}.

3. Âû÷èñëèòü 1√
21

∫∫
P

(−4x + 2y − z + 10) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −4x + 2y + 4,

âûðåçàííîé ïëîñêîñòÿìè x = −3, y = 3, y = 2− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x− 3y + 3z) dydz+(2x− 2y − 4z) dxdz+(2x + 2y − 3z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = −3, x = 2, y = 3, y = 11 + x, z = 0, z = 2}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3y + 2) dydz+(2x− 2y + 3z) dxdz+(3x− 3) dxdy ïî âåðõíåé ÷àñòè

ïëîñêîñòè P : {x

5
+

z

2
= 1, 0 ≤ y ≤ 5}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
6xy

3x + 2y
â òî÷êå M1(3; 5)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(−9; 14).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
3xy

5x− 4y
â òî÷êå Mo(6;−1).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−3x~i− 3y~j + 2z~k√

x2 + y2 + z2
â òî÷êå Mo(4; 3; 4).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (4 cosx− 4y − 3z)~i+(2x + 3ey − 4z)~j+(3x + 3y + 3 tg z)~k â òî÷êå Mo(−2;−1; 3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(4;5;0)∫

(3;−5;−6)

(5y + 6z − 3) dx + (5x + 2z − 3) dy + (6x + 2y − 3) dz.

11. Ïîëå {(3x− 2y − 3z)~i + (−2x + 3y + 3z)~j + (−3x + 3y − 6z)~k}
1) âåêòîðíîå 2) ïîòåíöèàëüíîå

3) ñêàëÿðíîå 4) ñîëåíîèäàëüíîå
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Âàðèàíò - 50

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(2x + 4y + 4) dx + (4x− 2y − 2) dy ïî ëîìàíîé ABCD,

åñëè A(−5; 5), B(0; 5), C(0; 2), D(3; 5).

2. Âû÷èñëèòü 1
π

∮
L

(2x2 + 3y + 2) dx + (4x2 − 2y + 3) dy ïî ÷àñîâîé ñòðåëêå,

åñëè L : {y =
√

36− x2, y = 0}.

3. Âû÷èñëèòü 1√
33

∫∫
P

(4x− 4y − z + 10) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 4x− 4y + 4,

âûðåçàííîé ïëîñêîñòÿìè x = 7, y = 2, y = −1 + x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x + 2y − 3z) dydz+(2x− 2y − 3z) dxdz+(3x + 2y + 2z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 3, y = −1, y = 4, y = 10− x, z = 2, z = 6}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2x + 2y + 3z) dydz+(4x− 3) dxdz+(3y − 4) dxdy ïî íèæíåé ÷àñòè

ïëîñêîñòè P : {y

5
+

z

4
= 1, 0 ≤ x ≤ 4}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
4x + 2y

x + 1
+

7x + 2y

y + 3
â òî÷êå M1(8; 4)

ïî íàïðàâëåíèþ ê òî÷êå M2(16; 19).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
6x + 2y

4x− 4y
â òî÷êå Mo(7; 9).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−2y − 2z

x2
~i +

2x + 5z

y2
~j +

2x− 4y

z2
~k â òî÷êå Mo(4; 3; 3).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (4 lnx + 4y − 3z)~i+(4x + 3
√

y − 2z)~j+(3x− 2y − 3 ctg z)~k â òî÷êå Mo(−1; 1;−1).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−2;−4;5)∫
(−6;1;0)

(6y + 5z + 2 cos(πx)) dx + (6x− 5z − 4 cos(πy)) dy + (5x− 5y + 3 cos(πz)) dz.

11. Ïîëå {(4x + 6y + 7z)~i + (6x + 2y + 3z)~j + (7x + 4y − 6z)~k}
1) ñêàëÿðíîå 2) ñîëåíîèäàëüíîå

3) âåêòîðíîå 4) ïîòåíöèàëüíîå
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Âàðèàíò - 51

1. Âû÷èñëèòü ðàáîòó ñèëû F = (3x + 3y − 3)
−→
i + (3x + 2y + 3)

−→
j íà ïóòè ABCD, åñëè

A(3; 3), B(7; 7), C(7; 3), D(11; 3).

2. Âû÷èñëèòü 1
π

∮
L

(3x− 2y2 + 4) dx + (2x + 4y2 + 1) dy â îòðèöàòåëüíîì íàïðàâëåíèè,

åñëè L : {x =
√

16− y2, x = 0}.

3. Âû÷èñëèòü 1√
21

∫∫
P

(4x− 2y − z + 2) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 4x− 2y − 4,

âûðåçàííîé ïëîñêîñòÿìè x = 9, y = 2, y = 6− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x− 4y − 4z) dydz+(3x− 3y − 3z) dxdz+(4x + 2y − 2z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = −1, x = 1, y = 9, y = 5 + x, z = −1, z = 3}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4y + 2) dydz+(2z + 3) dxdz+(4x− 2y − 2z) dxdy ïî îòðèöàòåëüíîé

÷àñòè ïëîñêîñòè P : {x

2
+

y

3
= 1, 0 ≤ z ≤ 4}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
6x + 4y

x− 3
+

4x + 4y

y − 2
â òî÷êå M1(−2; 5)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(2; 8).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
2xy

7x + 3y
â òî÷êå Mo(8; 1).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
5x− 3y + 4z

x
~i +

−4x− 3y + 4z

y
~j +

5x− 3y + 5z

z
~k â òî÷êå Mo(−3;−4; 1).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = {2x− 2y − 4z; 2x− 2y + 2z; 4x + 2y − 2z} â òî÷êå Mo(−2;−2; 3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(1;0;6)∫

(−6;2;−6)

(10x + 4y − 4z) dx + (4x + 10y + 5z) dy + (−4x + 5y − 4z) dz.

11. Ïîëå {(2x + 6y − 2z)~i + (6x− 5y + 4z)~j + (−2x + 4y + 6z)~k}
1) ñîëåíîèäàëüíîå 2) ïîòåíöèàëüíîå

3) âåêòîðíîå 4) ñêàëÿðíîå
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Âàðèàíò - 52

1. Âû÷èñëèòü ðàáîòó ñèëû F = (2x− 2y + 4)
−→
i + (3x− 4y + 4)

−→
j íà ïóòè ABCD, åñëè

A(0; 12), B(0; 9), C(6; 9), D(0; 3).

2. Âû÷èñëèòü 1
π

∮
L

(2x− 2y2 − 2) dx + (3x + 4y2 + 1) dy ïðîòèâ ÷àñîâîé ñòðåëêè,

åñëè L : {x =
√

25− y2, x = 0}.

3. Âû÷èñëèòü 1√
14

∫∫
P

(2x− 3y − z + 6) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 2x− 3y + 3,

âûðåçàííîé ïëîñêîñòÿìè x = 4, y = 1, y = −5 + x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x + 4y − 2z) dydz+(3x + 4y − 4z) dxdz+(4x− 2y + 4z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 10, y = 1, y = 4, y = 8− x, z = 3, z = 5}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4y + 2)) dydz+(4x + 3y + 2z) dxdz+(4x + 2) dxdy ïî íèæíåé ÷àñòè

ïëîñêîñòè P : {x

4
+

z

2
= 1, 0 ≤ y ≤ 2}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
4x− 2y

6x + 3y
â òî÷êå M1(4; 7)

ïî íàïðàâëåíèþ ê òî÷êå M2(−4; 22).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
4x− 3y

x− 2
+

2x− 2y

y + 2
â òî÷êå Mo(4; 5).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
2x + 4y

−4x− 3z
~i +

5x− 2y

5y + 5z
~j +

5x + 4z

3y − 3z
~k â òî÷êå Mo(−1; 2;−4).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (3x2 − 4y + 4z)~i+(4x− 3y2 − 3z)~j+(3x− 3y + 2z2)~k â òî÷êå Mo(1;−2; 1).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(1;6;1)∫
(1;1;2)

(10x + 4π sin(πx)) dx + (12y + 4π sin(πy)) dy + (8z + 2π sin(πz)) dz.

11. Ïîëå 4x2 + 2y2 − 2z2 + 3xy − 4yz + 3xz

1) ïîòåíöèàëüíîå 2) âåêòîðíîå

3) ñêàëÿðíîå 4) ñîëåíîèäàëüíîå
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Âàðèàíò - 53

1. Âû÷èñëèòü ðàáîòó ñèëû F = (2x + 2y − 3)
−→
i + (2x + 4y − 3)

−→
j íà ïóòè ABCD, åñëè

A(1; 7), B(1; 2), C(6; 7), D(12; 7).

2. Âû÷èñëèòü 1
π

∮
L

(3x2 − 3y − 1) dx + (2x2 + 3y − 4) dy â ïîëîæèòåëüíîì íàïðàâëåíèè,

åñëè L : {y = 3− | x |, y = 0}.

3. Âû÷èñëèòü 1√
26

∫∫
P

(3x + 4y − z + 1) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 3x + 4y − 4,

âûðåçàííîé ïëîñêîñòÿìè x = 4, y = 2, y = 7, y = 16− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x− 4y − 4z) dydz+(4x + 2y − 2z) dxdz+(2x− 2y − 2z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 3, x = 7, y = −2, y = −1 + x, z = 0, z = 2}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2x− 2y − 2z) dydz+(4x + 4) dxdz+(4y − 4) dxdy ïî âåðõíåé ÷àñòè

ïëîñêîñòè P : {y

3
+

z

4
= 1, 0 ≤ x ≤ 2}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
7xy

4x− 4y
â òî÷êå M1(1;−1)

ïî íàïðàâëåíèþ ê òî÷êå M2(−11; 8).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |)ôóíêöèè z =
3x− 4y

x− 4
+

7x− 3y

y − 3
â òî÷êå Mo(2;−1).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−4x~i− 4y~j + 4z~k√

x2 + y2 + z2
â òî÷êå Mo(4;−3;−3).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = {3
x

+ 4y + 3z; 2x− 3
y
− 2z; 3x + 2y +

4
z
} â òî÷êå Mo(2; 3;−2).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(2;−3;−4)∫
(1;−2;−7)

(2y + 2z + 5) dx + (2x + 3z + 2) dy + (2x + 3y − 2) dz.

11. Ïîëå {(mx + 4y + 2z)~i + (4x + 7y + 2z)~j + (2x + 3y − 0z)~k}

ÿâëÿåòñÿ ñîëåíîèäàëüíûì, åñëè m ðàâíî...
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Âàðèàíò - 54

1. Âû÷èñëèòü ðàáîòó ñèëû F = (3x + 3y − 4)
−→
i + (2x− 2y + 3)

−→
j íà ïóòè ABCD, åñëè

A(0; 6), B(5; 6), C(0; 1), D(0;−3).

2. Âû÷èñëèòü 1
π

∮
L

(2x2 + 4y − 4) dx + (4x2 + 4y − 1) dy ïî ÷àñîâîé ñòðåëêå,

åñëè L : {y =| x | −4, y = 0}.

3. Âû÷èñëèòü 1√
33

∫∫
P

(−4x− 4y − z + 6) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −4x− 4y + 4,

âûðåçàííîé ïëîñêîñòÿìè x = 13, y = 4, y = 9, y = 1 + x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x− 4y − 2z) dydz+(3x + 4y − 3z) dxdz+(3x + 3y − 3z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 1, y = 3, y = 5, y = 11− x, z = 2, z = 5}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3y + 2) dydz+(3z + 2) dxdz+(2x− 3y − 3z) dxdy ïî ïîëîæèòåëüíîé

÷àñòè ïëîñêîñòè P : {x

2
+

y

4
= 1, 0 ≤ z ≤ 4}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
6x− 4y

4x− 2y
â òî÷êå M1(−1; 7)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(−6; 19).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
2x + 4y

2x− 2y
â òî÷êå Mo(−4; 2).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
2y + 2z

x2
~i +

5x− 3z

y2
~j +

−2x + 3y

z2
~k â òî÷êå Mo(4; 1;−2).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (4 cosx + 3y + 2z)~i+(4x + 2ey + 3z)~j+(3x + 2y + 2 tg z)~k â òî÷êå Mo(3;−2; 3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−1;6;−3)∫

(−4;−7;−1)

(6y + 2z + 5 cos(πx)) dx + (6x + 3z − 5 cos(πy)) dy + (2x + 3y − 4 cos(πz)) dz.

11. Ïîëå {(6x + my + nz)~i + (7x− 2y + 7z)~j + (−5x + 8y − 0z)~k}

ÿâëÿåòñÿ ïîòåíöèàëüíûì, åñëè ñóììà m + n ðàâíà...
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Âàðèàíò - 55

1. Âû÷èñëèòü ðàáîòó ñèëû F = (4x + 3y − 3)
−→
i + (3x + 4y − 3)

−→
j íà ïóòè ABCD, åñëè

A(−2; 8), B(3; 8), C(3; 4), D(7; 8).

2. Âû÷èñëèòü 1
π

∮
L

(4x + 3y2 + 2) dx + (2x + 3y2 − 2) dy â îòðèöàòåëüíîì íàïðàâëåíèè,

åñëè L : {x = 3− | y |, x = 0}.

3. Âû÷èñëèòü 1√
14

∫∫
P

(−2x + 3y − z + 3) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −2x + 3y − 3,

âûðåçàííîé ïëîñêîñòÿìè y = 2, y = 4 + x, y = 10− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x− 2y − 3z) dydz+(4x + 2y + 3z) dxdz+(2x + 2y − 2z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 3, x = 8, y = 6, y = −4 + x, z = 1, z = 4}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2y + 4) dydz+(3x− 3y − 3z) dxdz+(4x− 4) dxdy ïî âåðõíåé ÷àñòè

ïëîñêîñòè P : {x

3
+

z

2
= 1, 0 ≤ y ≤ 3}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
5xy

4x + 2y
â òî÷êå M1(9;−1)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(24; 7).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
2xy

5x− 4y
â òî÷êå Mo(8; 3).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−2x + 5y + 3z

x
~i +

2x + 4y + 5z

y
~j +

4x + 4y + 4z

z
~k â òî÷êå Mo(−2; 2;−4).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (3 lnx + 2y + 2z)~i+(4x− 3
√

y + 2z)~j+(4x + 2y + 3 ctg z)~k â òî÷êå Mo(1;−3; 1).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(5;6;2)∫
(1;2;1)

(8x− 2y + 6z) dx + (−2x− 10y + 6z) dy + (6x + 6y + 8z) dz.

11. Ïîëå {(4x + 2y − 4z)~i + (2x + 4y + 3z)~j + (−4x + 3y − 8z)~k}
1) ñêàëÿðíîå 2) ïîòåíöèàëüíîå

3) ñîëåíîèäàëüíîå 4) âåêòîðíîå
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Âàðèàíò - 56

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(3x + 2y + 4) dx + (2x + 4y − 3) dy ïî ëîìàíîé ABCD,

åñëè A(2; 3), B(8; 9), C(8; 3), D(11; 3).

2. Âû÷èñëèòü 1
π

∮
L

(3x− 2y2 − 3) dx + (4x− 3y2 + 2) dy ïðîòèâ ÷àñîâîé ñòðåëêè,

åñëè L : {x =| y | −4, x = 0}.

3. Âû÷èñëèòü 1√
14

∫∫
P

(−3x + 2y − z + 6) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −3x + 2y + 4,

âûðåçàííîé ïëîñêîñòÿìè y = 6, y = 3 + x, y = 5− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x− 4y + 2z) dydz+(2x + 4y + 4z) dxdz+(4x + 3y + 2z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 10, y = −2, y = 1, y = 4− x, z = −1, z = 1}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2x + 3y + 4z) dydz+(4x + 3) dxdz+(3y − 3) dxdy ïî íèæíåé ÷àñòè

ïëîñêîñòè P : {y

3
+

z

4
= 1, 0 ≤ x ≤ 3}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
2x + 2y

x− 2
+

5x− 2y

y + 4
â òî÷êå M1(−4; 7)

ïî íàïðàâëåíèþ ê òî÷êå M2(1; 19).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
2x + 3y

5x + 3y
â òî÷êå Mo(−3; 3).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−3x− 3y

−2x + 2z
~i +

2x + 2y

−4y − 3z
~j +

3x + 4z

−3y − 2z
~k â òî÷êå Mo(−3; 3; 2).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = {4x− 3y + 4z; 3x + 2y − 4z; 3x + 3y − 3z} â òî÷êå Mo(1; 2;−2).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(0;4;−1)∫

(−3;0;−4)

(12x− 4π sin(πx)) dx + (−10y − 4π sin(πy)) dy + (−8z − 3π sin(πz)) dz.

11. Ïîëå {(−3x + 4y + 2z)~i + (4x + 3y + 2z)~j + (2x + 3y − 0z)~k}
1) ïîòåíöèàëüíîå 2) âåêòîðíîå

3) ñêàëÿðíîå 4) ñîëåíîèäàëüíîå
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Âàðèàíò - 57

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(2x− 2y − 2) dx + (4x + 4y − 4) dy ïî ëîìàíîé ABCD,

åñëè A(2; 12), B(2; 9), C(7; 9), D(2; 4).

2. Âû÷èñëèòü 1
π

∮
L

(2x2 + 2y − 3) dx + (3x2 + 4y − 2) dy â ïîëîæèòåëüíîì íàïðàâëåíèè,

åñëè L : {y =
√

4− x2, y = 0}.

3. Âû÷èñëèòü 1√
26

∫∫
P

(−4x− 3y − z + 8) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −4x− 3y + 3,

âûðåçàííîé ïëîñêîñòÿìè x = 4, y = 2, y = 8− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x− 4y + 3z) dydz+(3x + 4y + 3z) dxdz+(3x− 4y − 3z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 2, x = 6, y = 3, y = 6 + x, z = −3, z = 1}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3y − 4) dydz+(3z − 3) dxdz+(2x + 3y + 3z) dxdy ïî îòðèöàòåëüíîé

÷àñòè ïëîñêîñòè P : {x

2
+

y

3
= 1, 0 ≤ z ≤ 3}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
5x + 4y

x + 4
+

7x− 4y

y + 3
â òî÷êå M1(8; 1)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(−4; 6).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
5xy

6x + 4y
â òî÷êå Mo(8;−3).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
3x~i− 4y~j + 2z~k√

x2 + y2 + z2
â òî÷êå Mo(4;−3; 3).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (3x2 − 2y − 4z)~i+(3x + 2y2 + 4z)~j+(2x− 4y + 3z2)~k â òî÷êå Mo(2; 2; 2).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−3;−5;−3)∫
(0;−4;−6)

(2y − 4z + 3) dx + (2x + 3z + 2) dy + (−4x + 3y + 6) dz.

11. Ïîëå {(−5x + 2y + 2z)~i + (2x− 3y + 4z)~j + (2x + 4y + 11z)~k}
1) âåêòîðíîå 2) ïîòåíöèàëüíîå

3) ñêàëÿðíîå 4) ñîëåíîèäàëüíîå
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Âàðèàíò - 58

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(4x + 4y − 4) dx + (4x + 3y + 2) dy ïî ëîìàíîé ABCD,

åñëè A(3; 4), B(3; 1), C(6; 4), D(11; 4).

2. Âû÷èñëèòü 1
π

∮
L

(4x2 − 3y + 2) dx + (3x2 − 2y + 1) dy ïî ÷àñîâîé ñòðåëêå,

åñëè L : {y =
√

36− x2, y = 0}.

3. Âû÷èñëèòü 1√
19

∫∫
P

(−3x + 3y − z + 2) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −3x + 3y − 3,

âûðåçàííîé ïëîñêîñòÿìè x = 7, y = 4, y = 2 + x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x + 2y − 2z) dydz+(2x− 4y − 3z) dxdz+(2x− 2y + 4z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = −3, y = 4, y = 7, y = 6− x, z = 1, z = 3}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4y − 3)) dydz+(3x− 4y − 2z) dxdz+(2x− 4) dxdy ïî íèæíåé ÷àñòè

ïëîñêîñòè P : {x

2
+

z

4
= 1, 0 ≤ y ≤ 4}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
6x + 4y

2x + 3y
â òî÷êå M1(4; 7)

ïî íàïðàâëåíèþ ê òî÷êå M2(16; 2).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
7x− 2y

x + 1
+

6x + 2y

y + 1
â òî÷êå Mo(1; 5).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
5y − 3z

x2
~i +

−2x + 5z

y2
~j +

−2x + 4y

z2
~k â òî÷êå Mo(−2;−1;−4).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = {4
x
− 4y + 2z; 3x− 3

y
+ 4z; 4x− 3y − 2

z
} â òî÷êå Mo(2; 2; 1).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−1;1;1)∫

(−2;0;−2)

(4y + 6z − 4 cos(πx)) dx + (4x + 3z + 3 cos(πy)) dy + (6x + 3y − 3 cos(πz)) dz.

11. Ïîëå 4x2 − 4y2 − 2z2 − 2xy + 3yz − 2xz

1) ïîòåíöèàëüíîå 2) ñîëåíîèäàëüíîå

3) ñêàëÿðíîå 4) âåêòîðíîå
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Âàðèàíò - 59

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(3x + 4y − 4) dx + (2x + 3y − 3) dy ïî ëîìàíîé ABCD,

åñëè A(3; 9), B(8; 9), C(3; 4), D(3;−2).

2. Âû÷èñëèòü 1
π

∮
L

(3x + 4y2 + 1) dx + (2x + 2y2 − 1) dy â îòðèöàòåëüíîì íàïðàâëåíèè,

åñëè L : {x =
√

9− y2, x = 0}.

3. Âû÷èñëèòü 1√
21

∫∫
P

(4x + 2y − z + 1) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 4x + 2y − 4,

âûðåçàííîé ïëîñêîñòÿìè x = 9, y = 3, y = 7− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2x− 3y − 2z) dydz+(3x + 4y + 4z) dxdz+(3x− 2y − 2z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 2, x = 4, y = 5, y = −3 + x, z = −2, z = 1}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2x + 3y + 4z) dydz+(2x− 2) dxdz+(3y + 2) dxdy ïî âåðõíåé ÷àñòè

ïëîñêîñòè P : {y

3
+

z

4
= 1, 0 ≤ x ≤ 2}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
5xy

5x + 2y
â òî÷êå M1(8;−1)

ïî íàïðàâëåíèþ ê òî÷êå M2(16;−16).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |)ôóíêöèè z =
5x + 2y

x− 1
+

3x− 3y

y + 1
â òî÷êå Mo(−3; 2).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
5x− 4y − 3z

x
~i +

−4x + 2y − 4z

y
~j +

4x− 4y + 4z

z
~k â òî÷êå Mo(−4;−1;−3).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (4 cosx + 2y − 4z)~i+(4x + 4ey − 4z)~j+(2x− 2y + 3 tg z)~k â òî÷êå Mo(−1; 3; 3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(1;0;−4)∫
(−2;0;3)

(8x + 3y + 3z) dx + (3x + 6y − 3z) dy + (3x− 3y + 4z) dz.

11. Ïîëå {(mx + 7y + 6z)~i + (7x− 5y − 2z)~j + (6x− 1y − 2z)~k}

ÿâëÿåòñÿ ñîëåíîèäàëüíûì, åñëè m ðàâíî...
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Âàðèàíò - 60

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(4x− 2y − 2) dx + (3x + 2y + 3) dy ïî ëîìàíîé ABCD,

åñëè A(−2; 9), B(1; 9), C(1; 4), D(6; 9).

2. Âû÷èñëèòü 1
π

∮
L

(2x + 4y2 + 3) dx + (2x− 3y2 − 3) dy ïðîòèâ ÷àñîâîé ñòðåëêè,

åñëè L : {x =
√

4− y2, x = 0}.

3. Âû÷èñëèòü 1√
14

∫∫
P

(3x + 2y − z + 4) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 3x + 2y + 2,

âûðåçàííîé ïëîñêîñòÿìè x = 7, y = 1, y = 6, y = 4 + x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x− 2y − 2z) dydz+(2x + 3y − 4z) dxdz+(3x + 2y + 2z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 6, y = −1, y = 4, y = 1− x, z = 0, z = 3}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3y + 2) dydz+(4x− 4y − 4z) dxdz+(2x + 3) dxdy ïî âåðõíåé ÷àñòè

ïëîñêîñòè P : {x

5
+

z

2
= 1, 0 ≤ y ≤ 2}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
4x + 4y

2x− 4y
â òî÷êå M1(4; 9)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(16; 4).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
2x− 4y

5x + 4y
â òî÷êå Mo(3; 9).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
5x− 3y

3x− 3z
~i +

−3x + 3y

2y − 3z
~j +

−3x + 4z

−4y + 4z
~k â òî÷êå Mo(2; 4; 1).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (4 lnx + 3y + 2z)~i+(2x + 2
√

y − 3z)~j+(2x− 2y − 2 ctg z)~k â òî÷êå Mo(2; 3; 2).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(2;2;−2)∫

(−5;−5;−5)

(12x + 6π sin(πx)) dx + (−8y + 2π sin(πy)) dy + (4z + 3π sin(πz)) dz.

11. Ïîëå {(−3x + my + nz)~i + (6x + 2y − 2z)~j + (6x− 1y − 4z)~k}

ÿâëÿåòñÿ ïîòåíöèàëüíûì, åñëè ñóììà m + n ðàâíà...
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Âàðèàíò - 61

1. Âû÷èñëèòü ðàáîòó ñèëû F = (3x + 3y + 4)
−→
i + (4x− 4y + 2)

−→
j íà ïóòè ABCD, åñëè

A(3; 2), B(6; 5), C(6; 2), D(12; 2).

2. Âû÷èñëèòü 1
π

∮
L

(2x2 + 3y − 1) dx + (3x2 + 3y − 4) dy â ïîëîæèòåëüíîì íàïðàâëåíèè,

åñëè L : {y = 6− | x |, y = 0}.

3. Âû÷èñëèòü 1√
26

∫∫
P

(−3x + 4y − z + 9) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −3x + 4y + 3,

âûðåçàííîé ïëîñêîñòÿìè y = −2, y = −4 + x, y = 8− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x + 2y − 3z) dydz+(2x− 4y − 3z) dxdz+(2x + 3y + 3z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = −1, x = 2, y = −2, y = 2 + x, z = 3, z = 7}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x + 3y + 4z) dydz+(4x + 4) dxdz+(3y + 2) dxdy ïî íèæíåé ÷àñòè

ïëîñêîñòè P : {y

2
+

z

4
= 1, 0 ≤ x ≤ 5}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
6xy

6x + 4y
â òî÷êå M1(3; 4)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(−9; 9).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
6xy

6x− 2y
â òî÷êå Mo(7; 6).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−2x~i− 3y~j − 2z~k√

x2 + y2 + z2
â òî÷êå Mo(−3;−4; 4).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = {3x + 4y + 2z; 3x− 4y + 3z; 3x + 2y + 4z} â òî÷êå Mo(−3;−1;−3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(0;5;−5)∫

(−5;−7;−2)

(2y + 3z + 5) dx + (2x− 3z + 4) dy + (3x− 3y + 2) dz.

11. Ïîëå {(−4x + 2y − 3z)~i + (2x + 2y − 4z)~j + (−3x− 4y + 2z)~k}
1) âåêòîðíîå 2) ñêàëÿðíîå

3) ñîëåíîèäàëüíîå 4) ïîòåíöèàëüíîå
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Âàðèàíò - 62

1. Âû÷èñëèòü ðàáîòó ñèëû F = (3x− 3y − 2)
−→
i + (4x− 2y + 3)

−→
j íà ïóòè ABCD, åñëè

A(3; 15), B(3; 10), C(9; 10), D(3; 4).

2. Âû÷èñëèòü 1
π

∮
L

(2x2 + 4y + 3) dx + (4x2 + 3y + 4) dy ïî ÷àñîâîé ñòðåëêå,

åñëè L : {y =| x | −6, y = 0}.

3. Âû÷èñëèòü 1√
9

∫∫
P

(2x− 2y − z + 2) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 2x− 2y − 2,

âûðåçàííîé ïëîñêîñòÿìè y = 6, y = −3 + x, y = 9− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2x + 2y + 2z) dydz+(2x− 3y + 3z) dxdz+(3x− 4y + 2z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 4, y = −1, y = 1, y = 7− x, z = 3, z = 5}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2y − 2)) dydz+(3x + 2y − 2z) dxdz+(4x− 2) dxdy ïî íèæíåé ÷àñòè

ïëîñêîñòè P : {x

5
+

z

3
= 1, 0 ≤ y ≤ 4}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
7x− 3y

x + 2
+

2x− 4y

y + 2
â òî÷êå M1(4;−3)

ïî íàïðàâëåíèþ ê òî÷êå M2(10; 5).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
7xy

2x− 3y
â òî÷êå Mo(3; 7).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−4y + 2z

x2
~i +

5x + 4z

y2
~j +

5x + 4y

z2
~k â òî÷êå Mo(2;−2;−2).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (3x2 + 3y − 3z)~i+(2x− 3y2 + 4z)~j+(3x− 2y − 3z2)~k â òî÷êå Mo(2;−1; 3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(2;1;5)∫

(0;−3;−5)

(5y + 6z − 4 cos(πx)) dx + (5x− 4z + 4 cos(πy)) dy + (6x− 4y + 5 cos(πz)) dz.

11. Ïîëå {(−3x + 6y − 4z)~i + (6x + 3y + 7z)~j + (−4x + 8y − 0z)~k}
1) ïîòåíöèàëüíîå 2) âåêòîðíîå

3) ñêàëÿðíîå 4) ñîëåíîèäàëüíîå
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Âàðèàíò - 63

1. Âû÷èñëèòü ðàáîòó ñèëû F = (3x− 4y − 2)
−→
i + (3x− 3y + 4)

−→
j íà ïóòè ABCD, åñëè

A(2; 8), B(2; 3), C(7; 8), D(12; 8).

2. Âû÷èñëèòü 1
π

∮
L

(2x− 4y2 + 4) dx + (3x− 4y2 − 1) dy â îòðèöàòåëüíîì íàïðàâëåíèè,

åñëè L : {x = 1− | y |, x = 0}.

3. Âû÷èñëèòü 1√
21

∫∫
P

(−4x− 2y − z + 6) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −4x− 2y + 4,

âûðåçàííîé ïëîñêîñòÿìè x = −2, y = −2, y = 1− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2x + 3y + 4z) dydz+(2x− 3y − 4z) dxdz+(4x + 3y + 3z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = −2, x = 1, y = 10, y = 6 + x, z = 4, z = 7}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x− 4y + 3z) dydz+(3x− 2) dxdz+(3y + 4) dxdy ïî âåðõíåé ÷àñòè

ïëîñêîñòè P : {y

4
+

z

3
= 1, 0 ≤ x ≤ 5}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
6x− 2y

x + 4
+

4x− 3y

y + 1
â òî÷êå M1(1; 2)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(−11;−7).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
7x + 3y

x− 2
+

4x + 3y

y − 2
â òî÷êå Mo(1; 3).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
2x + 2y + 5z

x
~i +

−4x + 2y − 4z

y
~j +

−3x + 3y + 2z

z
~k â òî÷êå Mo(4;−3; 2).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = {4
x
− 2y + 3z; 2x− 3

y
+ 2z; 3x + 2y +

4
z
} â òî÷êå Mo(1; 3;−3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−5;−5;−5)∫
(3;−2;0)

(12x− 5y + 4z) dx + (−5x− 8y + 5z) dy + (4x + 5y − 4z) dz.

11. Ïîëå {(2x− 3y − 3z)~i + (−3x + 4y − 3z)~j + (−3x− 3y − 3z)~k}
1) ñîëåíîèäàëüíîå 2) âåêòîðíîå

3) ïîòåíöèàëüíîå 4) ñêàëÿðíîå
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Âàðèàíò - 64

1. Âû÷èñëèòü ðàáîòó ñèëû F = (3x + 3y + 4)
−→
i + (2x− 2y − 3)

−→
j íà ïóòè ABCD, åñëè

A(3; 7), B(7; 7), C(3; 3), D(3;−1).

2. Âû÷èñëèòü 1
π

∮
L

(2x− 3y2 − 3) dx + (2x + 2y2 + 4) dy ïðîòèâ ÷àñîâîé ñòðåëêè,

åñëè L : {x =| y | −4, x = 0}.

3. Âû÷èñëèòü 1√
33

∫∫
P

(−4x + 4y − z + 9) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −4x + 4y + 4,

âûðåçàííîé ïëîñêîñòÿìè x = 1, y = 4, y = 8 + x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x− 2y − 4z) dydz+(3x− 3y + 4z) dxdz+(2x− 4y + 3z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 5, y = −3, y = 2, y = −2− x, z = 2, z = 4}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2y − 4) dydz+(2z + 3) dxdz+(2x + 3y + 4z) dxdy ïî ïîëîæèòåëüíîé

÷àñòè ïëîñêîñòè P : {x

2
+

y

5
= 1, 0 ≤ z ≤ 5}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
4xy

2x− 2y
â òî÷êå M1(1;−3)

ïî íàïðàâëåíèþ ê òî÷êå M2(−11;−8).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |)ôóíêöèè z =
6x− 2y

x + 2
+

7x− 4y

y + 3
â òî÷êå Mo(−1; 9).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
3x− 2y

4x + 3z
~i +

−3x− 2y

3y − 2z
~j +

5x + 2z

3y + 5z
~k â òî÷êå Mo(−1; 1; 2).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (4 cosx + 2y + 2z)~i+(4x− 3ey + 2z)~j+(2x + 3y + 3 tg z)~k â òî÷êå Mo(−1; 2; 2).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−2;3;1)∫

(−5;0;−2)

(8x− 2π sin(πx)) dx + (10y + 5π sin(πy)) dy + (10z + 4π sin(πz)) dz.

11. Ïîëå −2x2 − 2y2 + 3z2 − 2xy + 3yz − 3xz

1) ñêàëÿðíîå 2) âåêòîðíîå

3) ñîëåíîèäàëüíîå 4) ïîòåíöèàëüíîå
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Âàðèàíò - 65

1. Âû÷èñëèòü ðàáîòó ñèëû F = (3x− 2y − 4)
−→
i + (3x + 2y + 2)

−→
j íà ïóòè ABCD, åñëè

A(−2; 4), B(3; 4), C(3; 1), D(6; 4).

2. Âû÷èñëèòü 1
π

∮
L

(2x2 − 4y − 3) dx + (2x2 − 4y + 3) dy â ïîëîæèòåëüíîì íàïðàâëåíèè,

åñëè L : {y =
√

16− x2, y = 0}.

3. Âû÷èñëèòü 1√
21

∫∫
P

(−2x + 4y − z + 5) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −2x + 4y + 2,

âûðåçàííîé ïëîñêîñòÿìè x = 7, y = 6, y = 8− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2x + 3y + 3z) dydz+(2x− 2y − 4z) dxdz+(2x + 3y + 2z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 2, x = 6, y = 3, y = 4 + x, z = 4, z = 7}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4y − 2) dydz+(3x + 4y − 4z) dxdz+(4x− 3) dxdy ïî âåðõíåé ÷àñòè

ïëîñêîñòè P : {x

3
+

z

5
= 1, 0 ≤ y ≤ 3}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
7x− 4y

4x− 4y
â òî÷êå M1(3; 4)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(−1; 1).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
5xy

2x− 3y
â òî÷êå Mo(−4;−4).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−2x~i + 3y~j − 3z~k√

x2 + y2 + z2
â òî÷êå Mo(−2;−2; 4).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (4 lnx + 2y − 2z)~i+(3x− 3
√

y − 2z)~j+(2x + 2y − 2 ctg z)~k â òî÷êå Mo(−2;−1; 2).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−1;0;6)∫
(−3;1;0)

(4y − 3z + 6) dx + (4x + 2z − 2) dy + (−3x + 2y + 5) dz.

11. Ïîëå {(mx− 5y + 4z)~i + (−5x + 2y + 4z)~j + (4x + 5y − 4z)~k}

ÿâëÿåòñÿ ñîëåíîèäàëüíûì, åñëè m ðàâíî...
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Âàðèàíò - 66

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(4x + 2y + 3) dx + (3x + 2y − 2) dy ïî ëîìàíîé ABCD,

åñëè A(0; 4), B(3; 7), C(3; 4), D(8; 4).

2. Âû÷èñëèòü 1
π

∮
L

(3x2 + 4y + 2) dx + (4x2 − 4y − 2) dy ïî ÷àñîâîé ñòðåëêå,

åñëè L : {y =
√

4− x2, y = 0}.

3. Âû÷èñëèòü 1√
21

∫∫
P

(−4x + 2y − z + 8) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −4x + 2y + 4,

âûðåçàííîé ïëîñêîñòÿìè x = 3, y = 1, y = −6 + x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x− 3y − 4z) dydz+(3x + 4y + 4z) dxdz+(3x− 2y − 2z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 4, y = 2, y = 5, y = 13− x, z = 1, z = 5}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x− 3y − 2z) dydz+(3x− 4) dxdz+(3y − 4) dxdy ïî íèæíåé ÷àñòè

ïëîñêîñòè P : {y

2
+

z

4
= 1, 0 ≤ x ≤ 3}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
3xy

5x− 2y
â òî÷êå M1(10;−1)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(22; 4).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
6x + 2y

3x + 3y
â òî÷êå Mo(−3;−3).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−4y − 2z

x2
~i +

4x− 2z

y2
~j +

−4x + 4y

z2
~k â òî÷êå Mo(−3; 2; 2).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = {4x− 2y − 4z; 4x− 4y + 2z; 3x + 2y − 3z} â òî÷êå Mo(−1;−2; 2).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(2;5;4)∫

(0;−3;2)

(4y + 5z − 2 cos(πx)) dx + (4x + 6z − 5 cos(πy)) dy + (5x + 6y − 5 cos(πz)) dz.

11. Ïîëå {(5x + my + nz)~i + (3x + 4y − 4z)~j + (−4x− 3y − 0z)~k}

ÿâëÿåòñÿ ïîòåíöèàëüíûì, åñëè ñóììà m + n ðàâíà...
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Âàðèàíò - 67

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(4x− 3y − 2) dx + (3x + 3y + 2) dy ïî ëîìàíîé ABCD,

åñëè A(1; 9), B(1; 5), C(5; 5), D(1; 1).

2. Âû÷èñëèòü 1
π

∮
L

(2x + 3y2 − 1) dx + (4x + 4y2 + 4) dy â îòðèöàòåëüíîì íàïðàâëåíèè,

åñëè L : {x =
√

9− y2, x = 0}.

3. Âû÷èñëèòü 1√
14

∫∫
P

(−3x− 2y − z + 5) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −3x− 2y + 3,

âûðåçàííîé ïëîñêîñòÿìè x = 3, y = −1, y = 2, y = 8− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x− 4y + 2z) dydz+(3x− 4y + 3z) dxdz+(3x− 4y − 3z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 1, x = 3, y = 2, y = −5 + x, z = −3, z = 1}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3y + 3)) dydz+(2x− 2y − 4z) dxdz+(2x + 4) dxdy ïî íèæíåé ÷àñòè

ïëîñêîñòè P : {x

3
+

z

4
= 1, 0 ≤ y ≤ 2}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
2x− 4y

x + 4
+

4x + 2y

y − 2
â òî÷êå M1(3;−4)

ïî íàïðàâëåíèþ ê òî÷êå M2(−9;−9).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
4xy

4x− 4y
â òî÷êå Mo(10;−4).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
2x + 4y + 5z

x
~i +

−4x + 2y + 3z

y
~j +

−3x + 3y − 2z

z
~k â òî÷êå Mo(2;−1;−4).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = {3
x

+ 3y − 2z; 3x− 3
y

+ 3z; 2x− 4y +
4
z
} â òî÷êå Mo(−3;−3; 3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(6;2;−1)∫
(0;0;−5)

(6x− 5y + 2z) dx + (−5x + 4y − 5z) dy + (2x− 5y − 6z) dz.

11. Ïîëå {(−3x + 3y − 2z)~i + (3x− 3y − 2z)~j + (−2x− 2y + 6z)~k}
1) ñêàëÿðíîå 2) âåêòîðíîå

3) ïîòåíöèàëüíîå 4) ñîëåíîèäàëüíîå
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Âàðèàíò - 68

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(3x + 2y + 3) dx + (2x− 3y + 3) dy ïî ëîìàíîé ABCD,

åñëè A(1; 8), B(1; 4), C(5; 8), D(8; 8).

2. Âû÷èñëèòü 1
π

∮
L

(2x + 2y2 − 4) dx + (4x− 2y2 − 2) dy ïðîòèâ ÷àñîâîé ñòðåëêè,

åñëè L : {x =
√

36− y2, x = 0}.

3. Âû÷èñëèòü 1√
33

∫∫
P

(−4x− 4y − z + 4) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −4x− 4y + 2,

âûðåçàííîé ïëîñêîñòÿìè x = 10, y = 3, y = 6, y = −1 + x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2x + 2y − 4z) dydz+(2x− 3y − 2z) dxdz+(4x− 3y + 2z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 7, y = 1, y = 4, y = 5− x, z = 0, z = 4}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x− 2y + 2z) dydz+(4x + 3) dxdz+(2y + 3) dxdy ïî âåðõíåé ÷àñòè

ïëîñêîñòè P : {y

2
+

z

3
= 1, 0 ≤ x ≤ 3}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
2x + 3y

x + 4
+

7x + 2y

y + 1
â òî÷êå M1(−3; 2)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(−15;−7).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
5x + 2y

x− 2
+

3x + 2y

y − 3
â òî÷êå Mo(−1;−2).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−4x− 2y

−3x + 5z
~i +

−3x + 3y

5y − 3z
~j +

4x− 2z

5y + 2z
~k â òî÷êå Mo(−1;−2;−2).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (2 cosx + 3y + 3z)~i+(3x + 3ey − 2z)~j+(3x + 2y − 3 tg z)~k â òî÷êå Mo(1;−1;−1).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−4;2;6)∫

(−1;−2;−3)

(4x− 5π sin(πx)) dx + (−8y + 4π sin(πy)) dy + (8z + 4π sin(πz)) dz.

11. Ïîëå {(4x− 5y + 6z)~i + (−5x + 3y − 3z)~j + (6x− 2y − 7z)~k}
1) ñîëåíîèäàëüíîå 2) ñêàëÿðíîå

3) ïîòåíöèàëüíîå 4) âåêòîðíîå
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Âàðèàíò - 69

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(4x− 3y + 2) dx + (3x + 3y + 2) dy ïî ëîìàíîé ABCD,

åñëè A(3; 6), B(7; 6), C(3; 2), D(3;−3).

2. Âû÷èñëèòü 1
π

∮
L

(2x2 − 4y − 2) dx + (2x2 + 4y + 1) dy â ïîëîæèòåëüíîì íàïðàâëåíèè,

åñëè L : {y = 1− | x |, y = 0}.

3. Âû÷èñëèòü 1√
21

∫∫
P

(−2x + 4y − z + 2) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −2x + 4y − 4,

âûðåçàííîé ïëîñêîñòÿìè y = −1, y = 2 + x, y = 6− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2x + 4y + 2z) dydz+(4x− 3y + 4z) dxdz+(3x + 2y + 3z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = −4, x = −2, y = 4, y = 13 + x, z = 0, z = 4}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4y + 4) dydz+(2z − 3) dxdz+(3x− 3y + 3z) dxdy ïî ïîëîæèòåëüíîé

÷àñòè ïëîñêîñòè P : {x

2
+

y

5
= 1, 0 ≤ z ≤ 2}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
7x− 3y

3x + 3y
â òî÷êå M1(9; 1)

ïî íàïðàâëåíèþ ê òî÷êå M2(21;−4).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |)ôóíêöèè z =
4x + 4y

x + 3
+

2x− 3y

y − 4
â òî÷êå Mo(10; 9).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−3x~i− 3y~j + 3z~k√

x2 + y2 + z2
â òî÷êå Mo(3;−1;−1).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (4 lnx− 4y + 4z)~i+(4x + 2
√

y + 3z)~j+(2x− 3y + 3 ctg z)~k â òî÷êå Mo(−1; 1;−3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−4;0;−4)∫

(−1;−7;−1)

(4y + 4z − 2) dx + (4x + 3z − 5) dy + (4x + 3y + 4) dz.

11. Ïîëå {(6x + 2y + 6z)~i + (2x + 2y − 2z)~j + (6x− 2y − 5z)~k}
1) ïîòåíöèàëüíîå 2) ñêàëÿðíîå

3) âåêòîðíîå 4) ñîëåíîèäàëüíîå
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Âàðèàíò - 70

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(4x + 2y − 4) dx + (2x + 3y + 4) dy ïî ëîìàíîé ABCD,

åñëè A(0; 6), B(3; 6), C(3; 2), D(7; 6).

2. Âû÷èñëèòü 1
π

∮
L

(3x2 − 2y − 2) dx + (4x2 − 3y − 1) dy ïî ÷àñîâîé ñòðåëêå,

åñëè L : {y =| x | −2, y = 0}.

3. Âû÷èñëèòü 1√
14

∫∫
P

(−3x− 2y − z + 8) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −3x− 2y + 2,

âûðåçàííîé ïëîñêîñòÿìè y = 4, y = −3 + x, y = 7− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2x + 4y − 4z) dydz+(2x− 4y + 4z) dxdz+(4x− 3y + 3z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 4, y = −2, y = 3, y = 12− x, z = 1, z = 3}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3y − 4) dydz+(2x + 2y + 4z) dxdz+(4x− 3) dxdy ïî âåðõíåé ÷àñòè

ïëîñêîñòè P : {x

3
+

z

2
= 1, 0 ≤ y ≤ 3}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
7xy

3x− 3y
â òî÷êå M1(8; 4)

ïî íàïðàâëåíèþ ê òî÷êå M2(0;−11).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
6x− 3y

7x + 4y
â òî÷êå Mo(3;−4).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
4y − 2z

x2
~i +

−2x + 2z

y2
~j +

4x + 4y

z2
~k â òî÷êå Mo(−4;−3;−4).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = {2x− 2y + 4z; 2x + 2y − 2z; 4x + 4y + 4z} â òî÷êå Mo(−2; 2;−1).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(4;1;5)∫

(−6;1;3)

(5y − 4z − 4 cos(πx)) dx + (5x− 5z + 3 cos(πy)) dy + (−4x− 5y + 6 cos(πz)) dz.

11. Ïîëå −3x2 − 3y2 + 2z2 − 4xy − 4yz − 2xz

1) ñîëåíîèäàëüíîå 2) ñêàëÿðíîå

3) âåêòîðíîå 4) ïîòåíöèàëüíîå
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Âàðèàíò - 71

1. Âû÷èñëèòü ðàáîòó ñèëû F = (3x− 2y + 3)
−→
i + (4x− 3y − 3)

−→
j íà ïóòè ABCD, åñëè

A(2; 3), B(5; 6), C(5; 3), D(10; 3).

2. Âû÷èñëèòü 1
π

∮
L

(4x + 2y2 + 2) dx + (2x + 2y2 + 4) dy â îòðèöàòåëüíîì íàïðàâëåíèè,

åñëè L : {x = 4− | y |, x = 0}.

3. Âû÷èñëèòü 1√
26

∫∫
P

(4x + 3y − z + 4) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 4x + 3y + 2,

âûðåçàííîé ïëîñêîñòÿìè x = 3, y = 1, y = 9− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2x− 3y − 2z) dydz+(2x + 2y + 2z) dxdz+(4x + 3y + 2z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 3, x = 5, y = 3, y = −7 + x, z = 2, z = 5}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x + 4y − 4z) dydz+(4x + 2) dxdz+(4y + 3) dxdy ïî íèæíåé ÷àñòè

ïëîñêîñòè P : {y

5
+

z

2
= 1, 0 ≤ x ≤ 4}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
5x + 2y

7x− 2y
â òî÷êå M1(−2; 3)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(10;−6).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
7xy

7x + 4y
â òî÷êå Mo(10; 1).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
4x + 4y + 5z

x
~i +

5x− 3y + 4z

y
~j +

−3x + 2y + 4z

z
~k â òî÷êå Mo(−1;−3; 2).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (2x2 − 4y + 2z)~i+(3x + 2y2 + 2z)~j+(2x− 4y − 2z2)~k â òî÷êå Mo(−3;−3;−1).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(6;−5;−1)∫
(1;0;−5)

(10x + 2y + 6z) dx + (2x + 6y + 5z) dy + (6x + 5y − 10z) dz.

11. Ïîëå {(mx− 2y − 4z)~i + (−2x− 4y + 2z)~j + (−4x + 3y + 1z)~k}

ÿâëÿåòñÿ ñîëåíîèäàëüíûì, åñëè m ðàâíî...
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Âàðèàíò - 72

1. Âû÷èñëèòü ðàáîòó ñèëû F = (4x + 3y − 4)
−→
i + (2x− 2y + 4)

−→
j íà ïóòè ABCD, åñëè

A(0; 13), B(0; 7), C(5; 7), D(0; 2).

2. Âû÷èñëèòü 1
π

∮
L

(2x− 2y2 + 4) dx + (4x + 4y2 + 3) dy ïðîòèâ ÷àñîâîé ñòðåëêè,

åñëè L : {x =| y | −3, x = 0}.

3. Âû÷èñëèòü 1√
26

∫∫
P

(3x− 4y − z + 3) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 3x− 4y − 2,

âûðåçàííîé ïëîñêîñòÿìè x = 7, y = 2, y = −1 + x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x + 3y + 3z) dydz+(4x + 3y + 4z) dxdz+(4x + 2y − 2z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 10, y = 3, y = 8, y = 11− x, z = −4, z = −2}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3y − 2)) dydz+(4x− 2y + 2z) dxdz+(4x + 4) dxdy ïî íèæíåé ÷àñòè

ïëîñêîñòè P : {x

4
+

z

5
= 1, 0 ≤ y ≤ 2}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
3xy

4x− 2y
â òî÷êå M1(−1; 5)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(4;−7).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
7x− 4y

6x + 3y
â òî÷êå Mo(10;−3).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−2x− 3y

−2x + 4z
~i +

5x− 4y

2y + 5z
~j +

2x− 2z

−3y + 4z
~k â òî÷êå Mo(2; 2;−4).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = {4
x

+ 4y + 2z; 2x− 2
y
− 3z; 3x + 3y − 4

z
} â òî÷êå Mo(−2; 2; 3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(0;−5;−4)∫
(−1;1;−5)

(6x + 3π sin(πx)) dx + (−6y − 3π sin(πy)) dy + (−6z + 6π sin(πz)) dz.

11. Ïîëå {(−5x + my + nz)~i + (2x− 5y + 6z)~j + (−3x + 7y + 5z)~k}

ÿâëÿåòñÿ ïîòåíöèàëüíûì, åñëè ñóììà m + n ðàâíà...
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Âàðèàíò - 73

1. Âû÷èñëèòü ðàáîòó ñèëû F = (2x− 2y − 4)
−→
i + (3x− 3y + 2)

−→
j íà ïóòè ABCD, åñëè

A(1; 6), B(1; 2), C(5; 6), D(11; 6).

2. Âû÷èñëèòü 1
π

∮
L

(4x2 − 3y − 2) dx + (4x2 − 2y + 4) dy â ïîëîæèòåëüíîì íàïðàâëåíèè,

åñëè L : {y =
√

9− x2, y = 0}.

3. Âû÷èñëèòü 1√
14

∫∫
P

(−2x− 3y − z + 10) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −2x− 3y + 4,

âûðåçàííîé ïëîñêîñòÿìè x = 6, y = 7, y = 10− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2x− 4y − 3z) dydz+(3x + 4y − 3z) dxdz+(2x− 4y − 4z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 2, x = 4, y = 3, y = 5 + x, z = 1, z = 3}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x− 4y − 4z) dydz+(4x− 3) dxdz+(4y − 3) dxdy ïî âåðõíåé ÷àñòè

ïëîñêîñòè P : {y

2
+

z

4
= 1, 0 ≤ x ≤ 4}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
6x + 3y

x− 4
+

7x− 2y

y + 2
â òî÷êå M1(6; 3)

ïî íàïðàâëåíèþ ê òî÷êå M2(−6; 8).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
3xy

7x + 3y
â òî÷êå Mo(−1; 9).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−4x~i− 4y~j + 4z~k√

x2 + y2 + z2
â òî÷êå Mo(1;−2; 2).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (3 cosx− 4y − 3z)~i+(4x− 4ey + 3z)~j+(3x + 2y + 3 tg z)~k â òî÷êå Mo(−2;−3; 1).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−1;0;−4)∫

(−6;−6;−1)

(3y − 2z − 5) dx + (3x− 2z + 5) dy + (−2x− 2y − 4) dz.

11. Ïîëå {(−4x + 2y + 3z)~i + (2x− 3y + 4z)~j + (3x + 4y + 7z)~k}
1) âåêòîðíîå 2) ïîòåíöèàëüíîå

3) ñêàëÿðíîå 4) ñîëåíîèäàëüíîå
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Âàðèàíò - 74

1. Âû÷èñëèòü ðàáîòó ñèëû F = (3x− 2y + 3)
−→
i + (3x− 2y − 4)

−→
j íà ïóòè ABCD, åñëè

A(3; 4), B(6; 4), C(3; 1), D(3;−5).

2. Âû÷èñëèòü 1
π

∮
L

(3x2 − 2y + 1) dx + (3x2 + 3y + 3) dy ïî ÷àñîâîé ñòðåëêå,

åñëè L : {y =
√

16− x2, y = 0}.

3. Âû÷èñëèòü 1√
33

∫∫
P

(−4x− 4y − z + 8) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −4x− 4y + 4,

âûðåçàííîé ïëîñêîñòÿìè x = 4, y = 2, y = −5 + x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x + 4y − 2z) dydz+(2x− 4y − 3z) dxdz+(3x− 3y + 2z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = −1, y = −3, y = 1, y = 4− x, z = 4, z = 7}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3y − 3) dydz+(4z − 2) dxdz+(3x + 4y − 2z) dxdy ïî ïîëîæèòåëüíîé

÷àñòè ïëîñêîñòè P : {x

4
+

y

3
= 1, 0 ≤ z ≤ 4}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
5x− 4y

x + 1
+

7x + 2y

y − 2
â òî÷êå M1(10; 1)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(−2;−4).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
7x− 2y

x + 4
+

6x− 2y

y − 4
â òî÷êå Mo(5;−4).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
4y − 4z

x2
~i +

2x + 5z

y2
~j +

−4x− 4y

z2
~k â òî÷êå Mo(3; 4; 3).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (4 lnx− 2y + 4z)~i+(4x− 2
√

y − 3z)~j+(4x− 3y + 2 ctg z)~k â òî÷êå Mo(2;−3;−2).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−3;5;−2)∫
(3;−2;−1)

(2y + 6z − 3 cos(πx)) dx + (2x + 4z + 5 cos(πy)) dy + (6x + 4y + 6 cos(πz)) dz.

11. Ïîëå {(−2x + 5y − 5z)~i + (5x + 5y − 5z)~j + (−5x− 4y − 3z)~k}
1) ïîòåíöèàëüíîå 2) ñîëåíîèäàëüíîå

3) âåêòîðíîå 4) ñêàëÿðíîå
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Âàðèàíò - 75

1. Âû÷èñëèòü ðàáîòó ñèëû F = (2x + 3y − 2)
−→
i + (3x + 2y − 3)

−→
j íà ïóòè ABCD, åñëè

A(−6; 7), B(0; 7), C(0; 2), D(5; 7).

2. Âû÷èñëèòü 1
π

∮
L

(2x− 4y2 + 3) dx + (4x− 3y2 − 2) dy â îòðèöàòåëüíîì íàïðàâëåíèè,

åñëè L : {x =
√

4− y2, x = 0}.

3. Âû÷èñëèòü 1√
33

∫∫
P

(−4x− 4y − z + 5) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −4x− 4y + 2,

âûðåçàííîé ïëîñêîñòÿìè x = 4, y = −1, y = 1, y = 7− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x− 3y + 3z) dydz+(4x + 2y − 3z) dxdz+(4x− 4y − 4z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = −3, x = −1, y = 7, y = 4 + x, z = 2, z = 6}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4y + 2) dydz+(2x + 4y − 4z) dxdz+(2x− 4) dxdy ïî âåðõíåé ÷àñòè

ïëîñêîñòè P : {x

2
+

z

5
= 1, 0 ≤ y ≤ 4}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
4x + 3y

2x− 3y
â òî÷êå M1(9; 9)

ïî íàïðàâëåíèþ ê òî÷êå M2(14; 21).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |)ôóíêöèè z =
6x− 3y

x− 4
+

6x + 3y

y + 2
â òî÷êå Mo(10; 1).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
2x + 2y + 3z

x
~i +

−2x− 4y + 2z

y
~j +

−3x− 3y − 2z

z
~k â òî÷êå Mo(2; 1;−2).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = {2x− 2y − 3z; 4x + 2y − 4z; 4x− 2y + 3z} â òî÷êå Mo(2; 3;−2).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−2;2;−1)∫

(−4;−6;−4)

(8x− 4y − 4z) dx + (−4x− 10y + 2z) dy + (−4x + 2y + 8z) dz.

11. Ïîëå {(2x− 3y − 2z)~i + (−3x + 2y + 2z)~j + (−2x + 2y − 1z)~k}
1) ñêàëÿðíîå 2) ñîëåíîèäàëüíîå

3) âåêòîðíîå 4) ïîòåíöèàëüíîå
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Âàðèàíò - 76

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(4x + 2y + 3) dx + (3x + 3y − 4) dy ïî ëîìàíîé ABCD,

åñëè A(2; 1), B(7; 6), C(7; 1), D(13; 1).

2. Âû÷èñëèòü 1
π

∮
L

(3x + 4y2 + 3) dx + (2x + 2y2 + 4) dy ïðîòèâ ÷àñîâîé ñòðåëêè,

åñëè L : {x =
√

1− y2, x = 0}.

3. Âû÷èñëèòü 1√
21

∫∫
P

(4x + 2y − z + 4) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 4x + 2y − 2,

âûðåçàííîé ïëîñêîñòÿìè x = 9, y = 1, y = 4, y = −2 + x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2x− 2y + 2z) dydz+(2x− 4y − 2z) dxdz+(4x + 2y − 3z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 12, y = 3, y = 7, y = 10− x, z = −3, z = 1}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2x− 4y − 2z) dydz+(3x− 4) dxdz+(3y + 4) dxdy ïî íèæíåé ÷àñòè

ïëîñêîñòè P : {y

3
+

z

4
= 1, 0 ≤ x ≤ 5}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
6xy

2x + 3y
â òî÷êå M1(5; 10)

ïî íàïðàâëåíèþ ê òî÷êå M2(17; 19).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
3x + 4y

5x− 4y
â òî÷êå Mo(10; 4).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
2x + 5y

−4x + 4z
~i +

4x + 5y

2y + 4z
~j +

2x + 3z

3y + 3z
~k â òî÷êå Mo(−4; 3; 2).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (3x2 − 4y + 2z)~i+(4x + 2y2 + 3z)~j+(2x + 4y − 4z2)~k â òî÷êå Mo(2;−3; 2).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(6;−2;3)∫
(3;−5;0)

(8x + 4π sin(πx)) dx + (4y + 4π sin(πy)) dy + (8z + 3π sin(πz)) dz.

11. Ïîëå 2x2 + 3y2 − 3z2 − 2xy + 4yz − 4xz

1) ïîòåíöèàëüíîå 2) ñêàëÿðíîå

3) ñîëåíîèäàëüíîå 4) âåêòîðíîå
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Âàðèàíò - 77

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(4x− 3y + 3) dx + (4x + 3y + 2) dy ïî ëîìàíîé ABCD,

åñëè A(1; 11), B(1; 8), C(7; 8), D(1; 2).

2. Âû÷èñëèòü 1
π

∮
L

(3x2 − 2y + 4) dx + (2x2 + 2y + 1) dy â ïîëîæèòåëüíîì íàïðàâëåíèè,

åñëè L : {y = 1− | x |, y = 0}.

3. Âû÷èñëèòü 1√
19

∫∫
P

(3x + 3y − z + 8) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 3x + 3y + 4,

âûðåçàííîé ïëîñêîñòÿìè y = 1, y = 4 + x, y = 6− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x + 2y − 4z) dydz+(4x− 3y − 3z) dxdz+(4x− 3y − 2z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = −2, y = −4, y = −1, y = 1− x, z = 4, z = 7}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4y − 4) dydz+(3z − 3) dxdz+(4x− 4y − 4z) dxdy ïî îòðèöàòåëüíîé

÷àñòè ïëîñêîñòè P : {x

4
+

y

3
= 1, 0 ≤ z ≤ 2}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
5x− 2y

7x + 2y
â òî÷êå M1(−3; 3)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(2;−9).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
6xy

5x− 3y
â òî÷êå Mo(8; 7).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−3x~i + 2y~j − 3z~k√

x2 + y2 + z2
â òî÷êå Mo(−4; 1; 1).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = {3
x
− 2y + 4z; 2x +

3
y
− 3z; 3x + 3y +

3
z
} â òî÷êå Mo(−3; 2; 3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(6;5;4)∫

(3;0;−4)

(3y + 3z − 5) dx + (3x + 3z − 4) dy + (3x + 3y + 2) dz.

11. Ïîëå {(mx + 7y + 3z)~i + (7x + 4y + 2z)~j + (3x + 3y − 0z)~k}

ÿâëÿåòñÿ ñîëåíîèäàëüíûì, åñëè m ðàâíî...
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Âàðèàíò - 78

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(2x− 4y + 4) dx + (3x− 2y + 4) dy ïî ëîìàíîé ABCD,

åñëè A(0; 7), B(0; 4), C(3; 7), D(8; 7).

2. Âû÷èñëèòü 1
π

∮
L

(2x2 + 2y + 4) dx + (2x2 − 3y − 1) dy ïî ÷àñîâîé ñòðåëêå,

åñëè L : {y =| x | −1, y = 0}.

3. Âû÷èñëèòü 1√
33

∫∫
P

(−4x + 4y − z + 5) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −4x + 4y + 3,

âûðåçàííîé ïëîñêîñòÿìè y = 7, y = 1 + x, y = 5− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x + 3y + 2z) dydz+(3x− 4y + 3z) dxdz+(2x− 4y + 4z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = −1, x = 3, y = 3, y = −2 + x, z = −1, z = 2}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3y − 2)) dydz+(3x− 2y + 3z) dxdz+(4x + 2) dxdy ïî íèæíåé ÷àñòè

ïëîñêîñòè P : {x

2
+

z

4
= 1, 0 ≤ y ≤ 3}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
7xy

3x + 4y
â òî÷êå M1(−2; 8)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(3; 20).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
5xy

4x + 4y
â òî÷êå Mo(−4;−4).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
4y − 2z

x2
~i +

2x + 5z

y2
~j +

5x + 5y

z2
~k â òî÷êå Mo(−1; 3;−4).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (4 cosx + 2y + 4z)~i+(3x− 3ey + 4z)~j+(2x + 3y + 2 tg z)~k â òî÷êå Mo(−3; 2; 1).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(1;−2;2)∫

(−5;−6;−3)

(4y − 4z + 3 cos(πx)) dx + (4x− 5z − 3 cos(πy)) dy + (−4x− 5y − 4 cos(πz)) dz.

11. Ïîëå {(7x + my + nz)~i + (5x + 7y + 6z)~j + (3x + 7y + 6z)~k}

ÿâëÿåòñÿ ïîòåíöèàëüíûì, åñëè ñóììà m + n ðàâíà...
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Âàðèàíò - 79

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(3x− 2y − 4) dx + (2x + 2y − 3) dy ïî ëîìàíîé ABCD,

åñëè A(2; 7), B(6; 7), C(2; 3), D(2; 0).

2. Âû÷èñëèòü 1
π

∮
L

(3x + 4y2 − 1) dx + (3x− 2y2 + 4) dy â îòðèöàòåëüíîì íàïðàâëåíèè,

åñëè L : {x = 3− | y |, x = 0}.

3. Âû÷èñëèòü 1√
26

∫∫
P

(3x− 4y − z + 2) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 3x− 4y − 2,

âûðåçàííîé ïëîñêîñòÿìè x = 2, y = −1, y = 5− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2x− 3y + 2z) dydz+(3x− 2y + 2z) dxdz+(2x + 3y − 3z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 9, y = −4, y = −2, y = 1− x, z = −2, z = 2}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2x− 2y + 2z) dydz+(3x− 2) dxdz+(3y − 3) dxdy ïî âåðõíåé ÷àñòè

ïëîñêîñòè P : {y

2
+

z

5
= 1, 0 ≤ x ≤ 3}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
7x + 3y

x + 3
+

5x− 4y

y + 4
â òî÷êå M1(5; 10)

ïî íàïðàâëåíèþ ê òî÷êå M2(20; 2).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
2x + 2y

x− 3
+

7x + 4y

y + 1
â òî÷êå Mo(8;−2).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
2x + 5y − 4z

x
~i +

−4x− 4y + 4z

y
~j +

−4x− 4y − 2z

z
~k â òî÷êå Mo(−4; 3;−4).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (2 lnx + 2y + 3z)~i+(4x + 2
√

y − 4z)~j+(3x− 4y − 2 ctg z)~k â òî÷êå Mo(−3; 2; 1).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(5;−3;−1)∫
(−7;−1;2)

(4x + 5y − 4z) dx + (5x + 6y + 6z) dy + (−4x + 6y − 6z) dz.

11. Ïîëå {(−3x− 2y + 3z)~i + (−2x− 4y − 4z)~j + (3x− 4y + 7z)~k}
1) ñîëåíîèäàëüíîå 2) âåêòîðíîå

3) ñêàëÿðíîå 4) ïîòåíöèàëüíîå
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Âàðèàíò - 80

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(4x + 4y + 3) dx + (3x− 4y − 4) dy ïî ëîìàíîé ABCD,

åñëè A(−2; 7), B(3; 7), C(3; 3), D(7; 7).

2. Âû÷èñëèòü 1
π

∮
L

(2x + 4y2 − 2) dx + (3x− 2y2 − 4) dy ïðîòèâ ÷àñîâîé ñòðåëêè,

åñëè L : {x =| y | −3, x = 0}.

3. Âû÷èñëèòü 1√
21

∫∫
P

(−4x + 2y − z + 1) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −4x + 2y − 3,

âûðåçàííîé ïëîñêîñòÿìè x = −2, y = 4, y = 8 + x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2x + 3y + 2z) dydz+(4x− 2y + 2z) dxdz+(2x− 2y − 2z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = −1, x = 4, y = 2, y = 8 + x, z = −4, z = −2}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3y + 2) dydz+(2z − 2) dxdz+(3x− 2y − 3z) dxdy ïî ïîëîæèòåëüíîé

÷àñòè ïëîñêîñòè P : {x

2
+

y

3
= 1, 0 ≤ z ≤ 5}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
7x− 4y

x− 2
+

3x− 3y

y − 4
â òî÷êå M1(1; 9)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(9; 3).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |)ôóíêöèè z =
4x− 2y

x + 2
+

6x + 3y

y − 2
â òî÷êå Mo(6; 3).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−4x + 4y

−4x− 3z
~i +

2x− 2y

3y + 5z
~j +

−3x− 2z

4y + 4z
~k â òî÷êå Mo(−4;−3;−1).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = {2x− 4y − 3z; 4x + 4y + 2z; 2x + 4y − 2z} â òî÷êå Mo(1;−2;−3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−3;−2;1)∫
(−5;1;2)

(10x− 2π sin(πx)) dx + (−10y + 6π sin(πy)) dy + (12z − 5π sin(πz)) dz.

11. Ïîëå {(−4x + 3y − 3z)~i + (3x + 4y + 7z)~j + (−3x + 8y − 0z)~k}
1) ñîëåíîèäàëüíîå 2) ïîòåíöèàëüíîå

3) âåêòîðíîå 4) ñêàëÿðíîå
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Âàðèàíò - 81

1. Âû÷èñëèòü ðàáîòó ñèëû F = (2x + 2y − 2)
−→
i + (4x− 3y + 2)

−→
j íà ïóòè ABCD, åñëè

A(3; 3), B(9; 9), C(9; 3), D(12; 3).

2. Âû÷èñëèòü 1
π

∮
L

(2x2 − 2y − 4) dx + (4x2 − 4y − 4) dy â ïîëîæèòåëüíîì íàïðàâëåíèè,

åñëè L : {y =
√

1− x2, y = 0}.

3. Âû÷èñëèòü 1√
21

∫∫
P

(2x− 4y − z + 10) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 2x− 4y + 4,

âûðåçàííîé ïëîñêîñòÿìè x = 6, y = 6, y = 7− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x + 2y + 3z) dydz+(2x− 4y − 4z) dxdz+(4x + 4y + 3z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 4, y = 4, y = 6, y = 12− x, z = 1, z = 5}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2y + 3) dydz+(3x− 4y − 3z) dxdz+(2x− 3) dxdy ïî âåðõíåé ÷àñòè

ïëîñêîñòè P : {x

4
+

z

3
= 1, 0 ≤ y ≤ 2}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
4x + 3y

7x + 4y
â òî÷êå M1(5;−4)

ïî íàïðàâëåíèþ ê òî÷êå M2(−3; 11).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
5x− 3y

7x + 4y
â òî÷êå Mo(7; 7).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
3x~i + 4y~j − 2z~k√

x2 + y2 + z2
â òî÷êå Mo(−1; 1;−4).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (2x2 + 3y − 2z)~i+(4x + 3y2 − 4z)~j+(3x + 3y − 2z2)~k â òî÷êå Mo(−2;−1;−1).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(3;2;3)∫

(−2;−7;−7)

(6y − 3z − 3) dx + (6x + 2z + 5) dy + (−3x + 2y − 2) dz.

11. Ïîëå {(−2x− 5y + 4z)~i + (−5x + 4y + 3z)~j + (4x + 3y + 1z)~k}
1) âåêòîðíîå 2) ïîòåíöèàëüíîå

3) ñîëåíîèäàëüíîå 4) ñêàëÿðíîå
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Âàðèàíò - 82

1. Âû÷èñëèòü ðàáîòó ñèëû F = (2x + 4y − 4)
−→
i + (3x− 2y − 3)

−→
j íà ïóòè ABCD, åñëè

A(1; 12), B(1; 8), C(5; 8), D(1; 4).

2. Âû÷èñëèòü 1
π

∮
L

(2x2 − 2y + 4) dx + (3x2 − 4y − 2) dy ïî ÷àñîâîé ñòðåëêå,

åñëè L : {y =
√

1− x2, y = 0}.

3. Âû÷èñëèòü 1√
26

∫∫
P

(−3x + 4y − z + 10) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −3x + 4y + 4,

âûðåçàííîé ïëîñêîñòÿìè x = 4, y = 4, y = −3 + x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x− 2y + 2z) dydz+(3x + 3y + 3z) dxdz+(2x− 2y + 3z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = −4, x = −2, y = 9, y = 7 + x, z = −3, z = 0}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x + 2y + 2z) dydz+(4x + 2) dxdz+(3y − 2) dxdy ïî íèæíåé ÷àñòè

ïëîñêîñòè P : {y

2
+

z

4
= 1, 0 ≤ x ≤ 4}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
5x− 2y

7x + 3y
â òî÷êå M1(7;−2)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(1; 6).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
7xy

3x− 3y
â òî÷êå Mo(4;−1).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
4y − 4z

x2
~i +

2x + 3z

y2
~j +

4x− 2y

z2
~k â òî÷êå Mo(−3; 2;−1).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = {4
x

+ 3y − 3z; 2x− 2
y

+ 4z; 4x + 2y − 4
z
} â òî÷êå Mo(3; 1;−3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(5;4;5)∫
(1;0;2)

(3y − 3z + 2 cos(πx)) dx + (3x + 3z − 4 cos(πy)) dy + (−3x + 3y + 6 cos(πz)) dz.

11. Ïîëå −3x2 + 2y2 + 2z2 + 4xy − 3yz − 3xz

1) ñîëåíîèäàëüíîå 2) ñêàëÿðíîå

3) ïîòåíöèàëüíîå 4) âåêòîðíîå
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Âàðèàíò - 83

1. Âû÷èñëèòü ðàáîòó ñèëû F = (3x + 3y − 3)
−→
i + (2x + 4y + 2)

−→
j íà ïóòè ABCD, åñëè

A(2; 5), B(2; 1), C(6; 5), D(11; 5).

2. Âû÷èñëèòü 1
π

∮
L

(2x + 4y2 + 4) dx + (2x− 2y2 + 1) dy â îòðèöàòåëüíîì íàïðàâëåíèè,

åñëè L : {x =
√

9− y2, x = 0}.

3. Âû÷èñëèòü 1√
33

∫∫
P

(4x + 4y − z + 10) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 4x + 4y + 4,

âûðåçàííîé ïëîñêîñòÿìè x = 1, y = 3, y = 5, y = 8− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x + 4y − 4z) dydz+(2x− 3y − 4z) dxdz+(2x− 3y + 4z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 8, y = 3, y = 5, y = 7− x, z = −3, z = 1}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2y − 2)) dydz+(3x + 2y − 4z) dxdz+(4x− 3) dxdy ïî íèæíåé ÷àñòè

ïëîñêîñòè P : {x

3
+

z

2
= 1, 0 ≤ y ≤ 5}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
3xy

2x + 2y
â òî÷êå M1(−4;−1)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(−12; 14).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
2x + 4y

5x + 4y
â òî÷êå Mo(4; 9).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
2x + 4y + 3z

x
~i +

−3x + 2y + 4z

y
~j +

−3x− 2y + 3z

z
~k â òî÷êå Mo(2; 3;−4).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (3 cosx− 4y − 2z)~i+(2x− 4ey − 3z)~j+(3x− 3y + 2 tg z)~k â òî÷êå Mo(1; 3; 2).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−2;−2;−1)∫
(−2;1;0)

(12x + 3y − 3z) dx + (3x + 8y + 6z) dy + (−3x + 6y − 4z) dz.

11. Ïîëå {(mx + 3y + 6z)~i + (3x + 5y + 6z)~j + (6x + 7y − 5z)~k}

ÿâëÿåòñÿ ñîëåíîèäàëüíûì, åñëè m ðàâíî...
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Âàðèàíò - 84

1. Âû÷èñëèòü ðàáîòó ñèëû F = (3x + 3y − 3)
−→
i + (3x + 2y + 4)

−→
j íà ïóòè ABCD, åñëè

A(0; 9), B(5; 9), C(0; 4), D(0; 1).

2. Âû÷èñëèòü 1
π

∮
L

(4x + 2y2 − 3) dx + (4x− 3y2 − 1) dy ïðîòèâ ÷àñîâîé ñòðåëêè,

åñëè L : {x =
√

36− y2, x = 0}.

3. Âû÷èñëèòü 1√
19

∫∫
P

(3x + 3y − z + 10) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 3x + 3y + 4,

âûðåçàííîé ïëîñêîñòÿìè x = 9, y = −4, y = 1, y = −3 + x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x + 2y − 2z) dydz+(4x + 4y + 4z) dxdz+(2x + 3y − 3z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = −4, x = 1, y = 2, y = 11 + x, z = −4, z = −2}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2x− 2y − 4z) dydz+(3x− 2) dxdz+(2y − 2) dxdy ïî âåðõíåé ÷àñòè

ïëîñêîñòè P : {y

4
+

z

2
= 1, 0 ≤ x ≤ 5}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
6x− 4y

x− 4
+

5x− 4y

y + 4
â òî÷êå M1(−3; 1)

ïî íàïðàâëåíèþ ê òî÷êå M2(−11;−14).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
3xy

6x− 3y
â òî÷êå Mo(−3; 9).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
3x + 3y

5x− 4z
~i +

4x− 4y

5y + 5z
~j +

−2x− 3z

5y + 5z
~k â òî÷êå Mo(−1;−3; 1).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (2 lnx− 4y − 4z)~i+(4x− 2
√

y − 3z)~j+(2x + 2y − 3 ctg z)~k â òî÷êå Mo(1; 1;−2).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−5;−4;1)∫
(−2;3;−3)

(10x + 2π sin(πx)) dx + (−4y + 6π sin(πy)) dy + (12z + 4π sin(πz)) dz.

11. Ïîëå {(5x + my + nz)~i + (6x + 7y + 5z)~j + (3x + 6y + 2z)~k}

ÿâëÿåòñÿ ïîòåíöèàëüíûì, åñëè ñóììà m + n ðàâíà...
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Âàðèàíò - 85

1. Âû÷èñëèòü ðàáîòó ñèëû F = (4x− 4y + 3)
−→
i + (3x− 2y + 3)

−→
j íà ïóòè ABCD, åñëè

A(0; 7), B(3; 7), C(3; 3), D(7; 7).

2. Âû÷èñëèòü 1
π

∮
L

(4x2 + 2y + 4) dx + (3x2 − 4y − 1) dy â ïîëîæèòåëüíîì íàïðàâëåíèè,

åñëè L : {y = 3− | x |, y = 0}.

3. Âû÷èñëèòü 1√
21

∫∫
P

(2x− 4y − z + 1) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 2x− 4y − 4,

âûðåçàííîé ïëîñêîñòÿìè y = −1, y = −2 + x, y = 4− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x + 2y − 4z) dydz+(2x + 4y + 2z) dxdz+(3x− 4y − 2z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 2, y = −3, y = −1, y = 4− x, z = 3, z = 5}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3y − 3) dydz+(2z − 4) dxdz+(4x− 4y + 3z) dxdy ïî ïîëîæèòåëüíîé

÷àñòè ïëîñêîñòè P : {x

3
+

y

2
= 1, 0 ≤ z ≤ 3}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
6x + 4y

x + 3
+

4x− 3y

y − 2
â òî÷êå M1(4; 3)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(13;−9).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
7x− 4y

x + 4
+

7x− 3y

y + 2
â òî÷êå Mo(−2;−3).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
3x~i + 3y~j − 2z~k√

x2 + y2 + z2
â òî÷êå Mo(1;−4;−2).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = {4x + 2y − 3z; 3x + 3y − 3z; 4x− 3y − 3z} â òî÷êå Mo(−1;−3; 3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−2;2;2)∫

(−5;−7;−5)

(4y − 2z + 3) dx + (4x− 5z + 5) dy + (−2x− 5y − 3) dz.

11. Ïîëå {(−2x− 3y + 3z)~i + (−3x− 3y − 2z)~j + (3x− 2y + 5z)~k}
1) âåêòîðíîå 2) ñêàëÿðíîå

3) ñîëåíîèäàëüíîå 4) ïîòåíöèàëüíîå
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Âàðèàíò - 86

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(3x + 3y − 3) dx + (4x− 3y + 2) dy ïî ëîìàíîé ABCD,

åñëè A(0; 4), B(6; 10), C(6; 4), D(10; 4).

2. Âû÷èñëèòü 1
π

∮
L

(2x2 + 4y + 3) dx + (2x2 + 2y + 3) dy ïî ÷àñîâîé ñòðåëêå,

åñëè L : {y =| x | −4, y = 0}.

3. Âû÷èñëèòü 1√
19

∫∫
P

(3x + 3y − z + 5) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 3x + 3y + 2,

âûðåçàííîé ïëîñêîñòÿìè y = 8, y = 2 + x, y = 6− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x + 2y + 2z) dydz+(4x− 3y + 4z) dxdz+(3x + 4y − 3z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 3, y = 4, y = 6, y = 3− x, z = −3, z = 1}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4y + 4) dydz+(3x− 4y + 4z) dxdz+(3x + 3) dxdy ïî âåðõíåé ÷àñòè

ïëîñêîñòè P : {x

3
+

z

2
= 1, 0 ≤ y ≤ 2}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
6xy

7x + 2y
â òî÷êå M1(5; 8)

ïî íàïðàâëåíèþ ê òî÷êå M2(8; 4).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |)ôóíêöèè z =
2x + 2y

x + 4
+

2x + 2y

y − 4
â òî÷êå Mo(4; 9).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−3y + 3z

x2
~i +

4x + 5z

y2
~j +

2x− 4y

z2
~k â òî÷êå Mo(3; 2;−4).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (2x2 + 4y + 4z)~i+(2x + 2y2 − 2z)~j+(2x + 3y + 4z2)~k â òî÷êå Mo(1;−3;−2).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−1;5;2)∫
(1;−1;1)

(5y + 3z + 2 cos(πx)) dx + (5x− 5z + 3 cos(πy)) dy + (3x− 5y + 3 cos(πz)) dz.

11. Ïîëå {(3x + 3y + 6z)~i + (3x + 4y − 2z)~j + (6x− 1y − 7z)~k}
1) âåêòîðíîå 2) ñêàëÿðíîå

3) ïîòåíöèàëüíîå 4) ñîëåíîèäàëüíîå
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Âàðèàíò - 87

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(3x− 3y − 2) dx + (4x− 3y − 3) dy ïî ëîìàíîé ABCD,

åñëè A(0; 11), B(0; 8), C(4; 8), D(0; 4).

2. Âû÷èñëèòü 1
π

∮
L

(4x− 4y2 + 2) dx + (3x + 4y2 − 3) dy â îòðèöàòåëüíîì íàïðàâëåíèè,

åñëè L : {x = 4− | y |, x = 0}.

3. Âû÷èñëèòü 1√
9

∫∫
P

(2x− 2y − z + 7) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 2x− 2y + 2,

âûðåçàííîé ïëîñêîñòÿìè x = 1, y = 3, y = 9− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x− 3y − 2z) dydz+(2x− 3y + 3z) dxdz+(3x− 2y − 2z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = −4, x = −2, y = −2, y = 5 + x, z = 4, z = 6}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x− 2y − 3z) dydz+(2x + 2) dxdz+(4y + 2) dxdy ïî íèæíåé ÷àñòè

ïëîñêîñòè P : {y

2
+

z

5
= 1, 0 ≤ x ≤ 3}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
2x− 4y

6x− 2y
â òî÷êå M1(−2;−2)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(−6; 1).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
3x + 4y

2x− 3y
â òî÷êå Mo(10;−3).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−4x + 3y + 4z

x
~i +

−2x + 5y + 5z

y
~j +

4x− 4y + 4z

z
~k â òî÷êå Mo(−2;−3; 3).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = {4
x
− 2y + 2z; 4x− 4

y
− 2z; 2x + 3y − 4

z
} â òî÷êå Mo(−2;−1; 3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(0;−1;−3)∫

(−2;−7;−4)

(6x + 6y + 4z) dx + (6x + 6y − 3z) dy + (4x− 3y + 4z) dz.

11. Ïîëå {(3x + 2y − 4z)~i + (2x− 3y + 3z)~j + (−4x + 3y + 3z)~k}
1) âåêòîðíîå 2) ñîëåíîèäàëüíîå

3) ñêàëÿðíîå 4) ïîòåíöèàëüíîå



Òèïîâîé ðàñ÷åò ïî âåêòîðíîìó àíàëèçó 93

Âàðèàíò - 88

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(3x + 2y − 2) dx + (4x− 3y + 3) dy ïî ëîìàíîé ABCD,

åñëè A(0; 6), B(0; 1), C(5; 6), D(8; 6).

2. Âû÷èñëèòü 1
π

∮
L

(2x− 2y2 − 1) dx + (4x + 4y2 − 2) dy ïðîòèâ ÷àñîâîé ñòðåëêè,

åñëè L : {x =| y | −4, x = 0}.

3. Âû÷èñëèòü 1√
14

∫∫
P

(2x− 3y − z + 4) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 2x− 3y + 2,

âûðåçàííîé ïëîñêîñòÿìè x = 7, y = −2, y = −5 + x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x− 3y + 3z) dydz+(2x + 3y + 4z) dxdz+(4x− 3y + 3z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 2, y = 3, y = 8, y = 12− x, z = −1, z = 2}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3y + 3)) dydz+(4x− 2y − 4z) dxdz+(2x− 2) dxdy ïî íèæíåé ÷àñòè

ïëîñêîñòè P : {x

5
+

z

3
= 1, 0 ≤ y ≤ 5}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
7xy

2x− 3y
â òî÷êå M1(−2; 7)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(6;−8).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
2xy

3x− 4y
â òî÷êå Mo(6; 7).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−2x + 4y

4x− 3z
~i +

5x + 3y

4y − 2z
~j +

4x− 4z

2y + 5z
~k â òî÷êå Mo(−2; 2;−3).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (4 cosx− 2y + 3z)~i+(3x− 4ey − 4z)~j+(2x− 2y + 3 tg z)~k â òî÷êå Mo(−1;−2; 2).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(1;−2;−3)∫

(−6;−6;−5)

(10x− 3π sin(πx)) dx + (4y − 4π sin(πy)) dy + (−8z + 3π sin(πz)) dz.

11. Ïîëå 3x2 − 3y2 + 2z2 + 4xy − 2yz − 4xz

1) ïîòåíöèàëüíîå 2) ñêàëÿðíîå

3) âåêòîðíîå 4) ñîëåíîèäàëüíîå
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Âàðèàíò - 89

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(4x + 4y + 4) dx + (2x− 3y + 4) dy ïî ëîìàíîé ABCD,

åñëè A(2; 7), B(6; 7), C(2; 3), D(2;−3).

2. Âû÷èñëèòü 1
π

∮
L

(2x2 + 2y − 2) dx + (3x2 − 3y + 3) dy â ïîëîæèòåëüíîì íàïðàâëåíèè,

åñëè L : {y =
√

1− x2, y = 0}.

3. Âû÷èñëèòü 1√
21

∫∫
P

(−2x− 4y − z + 6) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −2x− 4y + 3,

âûðåçàííîé ïëîñêîñòÿìè x = 8, y = 2, y = 5− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x− 2y + 4z) dydz+(4x + 2y + 2z) dxdz+(3x− 2y − 3z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = −3, x = −1, y = 3, y = −1 + x, z = −1, z = 2}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x + 4y + 2z) dydz+(4x + 3) dxdz+(4y − 3) dxdy ïî âåðõíåé ÷àñòè

ïëîñêîñòè P : {y

5
+

z

2
= 1, 0 ≤ x ≤ 2}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
3x + 4y

x + 1
+

7x− 3y

y − 4
â òî÷êå M1(4;−4)

ïî íàïðàâëåíèþ ê òî÷êå M2(10;−12).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
3x + 2y

3x− 3y
â òî÷êå Mo(4;−3).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−3x~i + 4y~j + 3z~k√

x2 + y2 + z2
â òî÷êå Mo(4;−3;−3).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (2 lnx + 2y + 2z)~i+(2x + 3
√

y − 3z)~j+(4x− 2y − 4 ctg z)~k â òî÷êå Mo(1;−3;−2).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−5;6;6)∫

(−6;−6;−7)

(4y + 6z − 2) dx + (4x + 4z − 4) dy + (6x + 4y − 2) dz.

11. Ïîëå {(mx + 6y + 5z)~i + (6x− 3y + 4z)~j + (5x + 5y − 2z)~k}

ÿâëÿåòñÿ ñîëåíîèäàëüíûì, åñëè m ðàâíî...
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Âàðèàíò - 90

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(4x + 3y + 3) dx + (2x− 3y + 3) dy ïî ëîìàíîé ABCD,

åñëè A(−4; 6), B(1; 6), C(1; 2), D(5; 6).

2. Âû÷èñëèòü 1
π

∮
L

(2x2 − 3y − 3) dx + (4x2 + 2y + 3) dy ïî ÷àñîâîé ñòðåëêå,

åñëè L : {y =
√

9− x2, y = 0}.

3. Âû÷èñëèòü 1√
26

∫∫
P

(−3x + 4y − z + 6) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −3x + 4y + 2,

âûðåçàííîé ïëîñêîñòÿìè x = −4, y = 2, y = 3 + x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x + 4y + 2z) dydz+(2x + 3y − 2z) dxdz+(3x + 4y + 4z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 3, y = −4, y = −2, y = −5− x, z = −3, z = 0}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4y + 3) dydz+(3x + 4y + 3z) dxdz+(2x− 4) dxdy ïî âåðõíåé ÷àñòè

ïëîñêîñòè P : {x

2
+

z

4
= 1, 0 ≤ y ≤ 3}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
3x + 3y

x + 1
+

4x + 2y

y + 3
â òî÷êå M1(−2;−4)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(−14;−9).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
3xy

5x− 4y
â òî÷êå Mo(5; 6).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
5y + 3z

x2
~i +

5x− 4z

y2
~j +

5x + 4y

z2
~k â òî÷êå Mo(−2; 3;−3).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = {3x + 2y + 3z; 2x− 3y − 2z; 3x− 2y − 3z} â òî÷êå Mo(−2; 1;−1).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(4;6;−4)∫

(−5;−6;−1)

(4y + 5z − 5 cos(πx)) dx + (4x + 3z + 5 cos(πy)) dy + (5x + 3y + 6 cos(πz)) dz.

11. Ïîëå {(6x + my + nz)~i + (−2x− 4y + 2z)~j + (4x + 3y + 5z)~k}

ÿâëÿåòñÿ ïîòåíöèàëüíûì, åñëè ñóììà m + n ðàâíà...



96 Òèïîâîé ðàñ÷åò ïî âåêòîðíîìó àíàëèçó

Âàðèàíò - 91

1. Âû÷èñëèòü ðàáîòó ñèëû F = (4x− 3y + 4)
−→
i + (4x− 2y + 4)

−→
j íà ïóòè ABCD, åñëè

A(0; 2), B(3; 5), C(3; 2), D(7; 2).

2. Âû÷èñëèòü 1
π

∮
L

(2x + 2y2 + 1) dx + (3x + 2y2 − 4) dy â îòðèöàòåëüíîì íàïðàâëåíèè,

åñëè L : {x =
√

36− y2, x = 0}.

3. Âû÷èñëèòü 1√
21

∫∫
P

(2x + 4y − z + 4) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 2x + 4y + 2,

âûðåçàííîé ïëîñêîñòÿìè x = −1, y = −2, y = 3, y = 7− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x− 3y + 2z) dydz+(3x + 4y + 4z) dxdz+(3x− 2y − 3z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 3, x = 7, y = 4, y = 5 + x, z = −4, z = −2}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2x− 2y − 4z) dydz+(4x− 4) dxdz+(3y + 2) dxdy ïî íèæíåé ÷àñòè

ïëîñêîñòè P : {y

2
+

z

5
= 1, 0 ≤ x ≤ 2}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
3xy

2x + 3y
â òî÷êå M1(−3;−3)

ïî íàïðàâëåíèþ ê òî÷êå M2(5;−9).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
2x− 3y

x− 4
+

6x− 3y

y + 3
â òî÷êå Mo(−1; 1).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
5x + 2y + 3z

x
~i +

3x− 3y + 4z

y
~j +

−2x + 3y + 2z

z
~k â òî÷êå Mo(1;−3;−2).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (4x2 − 4y + 3z)~i+(3x + 4y2 + 4z)~j+(3x + 2y + 4z2)~k â òî÷êå Mo(−3; 3;−3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−4;3;0)∫

(−6;−6;−5)

(12x + 4y − 4z) dx + (4x + 10y + 6z) dy + (−4x + 6y + 4z) dz.

11. Ïîëå {(−3x + 3y + 2z)~i + (3x + 3y + 4z)~j + (2x + 4y − 0z)~k}
1) ñêàëÿðíîå 2) ïîòåíöèàëüíîå

3) ñîëåíîèäàëüíîå 4) âåêòîðíîå
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Âàðèàíò - 92

1. Âû÷èñëèòü ðàáîòó ñèëû F = (3x + 3y − 4)
−→
i + (2x− 2y − 2)

−→
j íà ïóòè ABCD, åñëè

A(1; 12), B(1; 7), C(6; 7), D(1; 2).

2. Âû÷èñëèòü 1
π

∮
L

(4x + 4y2 − 4) dx + (4x + 2y2 + 4) dy ïðîòèâ ÷àñîâîé ñòðåëêè,

åñëè L : {x =
√

1− y2, x = 0}.

3. Âû÷èñëèòü 1√
26

∫∫
P

(3x− 4y − z + 9) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 3x− 4y + 4,

âûðåçàííîé ïëîñêîñòÿìè x = 10, y = −1, y = 2, y = −5 + x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2x + 4y + 2z) dydz+(4x + 3y + 3z) dxdz+(3x− 4y − 4z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 2, y = 3, y = 5, y = 9− x, z = 3, z = 6}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2y − 3)) dydz+(2x + 4y − 4z) dxdz+(3x− 3) dxdy ïî íèæíåé ÷àñòè

ïëîñêîñòè P : {x

4
+

z

5
= 1, 0 ≤ y ≤ 5}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
3x− 3y

3x + 4y
â òî÷êå M1(−3;−4)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(−18;−12).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |)ôóíêöèè z =
3x− 2y

x− 2
+

5x + 3y

y − 4
â òî÷êå Mo(6;−1).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
3x + 2y

2x + 2z
~i +

2x− 3y

4y + 3z
~j +

−3x + 3z

3y − 4z
~k â òî÷êå Mo(1; 3;−3).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = {4
x
− 3y + 3z; 3x +

3
y

+ 2z; 3x + 4y − 3
z
} â òî÷êå Mo(3; 2;−3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(5;−3;−1)∫

(−5;−2;−2)

(12x− 2π sin(πx)) dx + (6y + 2π sin(πy)) dy + (4z + 4π sin(πz)) dz.

11. Ïîëå {(6x + 4y − 2z)~i + (4x + 5y + 4z)~j + (−2x + 5y − 11z)~k}
1) ñêàëÿðíîå 2) ñîëåíîèäàëüíîå

3) ïîòåíöèàëüíîå 4) âåêòîðíîå
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Âàðèàíò - 93

1. Âû÷èñëèòü ðàáîòó ñèëû F = (2x− 3y − 3)
−→
i + (2x + 3y − 4)

−→
j íà ïóòè ABCD, åñëè

A(1; 9), B(1; 3), C(7; 9), D(10; 9).

2. Âû÷èñëèòü 1
π

∮
L

(4x2 − 4y − 2) dx + (4x2 − 2y + 2) dy â ïîëîæèòåëüíîì íàïðàâëåíèè,

åñëè L : {y = 3− | x |, y = 0}.

3. Âû÷èñëèòü 1√
33

∫∫
P

(4x− 4y − z + 4) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 4x− 4y − 2,

âûðåçàííîé ïëîñêîñòÿìè y = −4, y = −1 + x, y = −3− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x− 2y − 4z) dydz+(4x + 4y + 4z) dxdz+(2x− 3y − 2z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 4, x = 9, y = 5, y = −8 + x, z = −4, z = −2}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x + 3y + 2z) dydz+(3x + 4) dxdz+(3y + 4) dxdy ïî âåðõíåé ÷àñòè

ïëîñêîñòè P : {y

5
+

z

4
= 1, 0 ≤ x ≤ 2}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
2xy

5x− 4y
â òî÷êå M1(−3; 10)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(−11; 4).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
5x + 4y

5x− 4y
â òî÷êå Mo(5; 7).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
2x~i + 2y~j + 3z~k√

x2 + y2 + z2
â òî÷êå Mo(−3; 4;−3).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (2 cosx− 4y + 2z)~i+(4x + 3ey + 2z)~j+(4x− 2y − 4 tg z)~k â òî÷êå Mo(2; 1;−2).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−2;5;2)∫

(−6;−5;−1)

(5y − 3z − 5) dx + (5x− 3z + 5) dy + (−3x− 3y + 3) dz.

11. Ïîëå {(−5x + 2y − 3z)~i + (2x + 3y + 6z)~j + (−3x + 6y + 5z)~k}
1) ïîòåíöèàëüíîå 2) ñîëåíîèäàëüíîå

3) ñêàëÿðíîå 4) âåêòîðíîå
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Âàðèàíò - 94

1. Âû÷èñëèòü ðàáîòó ñèëû F = (2x− 4y + 3)
−→
i + (2x− 3y + 2)

−→
j íà ïóòè ABCD, åñëè

A(2; 8), B(6; 8), C(2; 4), D(2; 1).

2. Âû÷èñëèòü 1
π

∮
L

(3x2 − 2y − 3) dx + (3x2 + 4y − 3) dy ïî ÷àñîâîé ñòðåëêå,

åñëè L : {y =| x | −5, y = 0}.

3. Âû÷èñëèòü 1√
26

∫∫
P

(−4x + 3y − z + 8) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −4x + 3y + 2,

âûðåçàííîé ïëîñêîñòÿìè y = 8, y = 1 + x, y = 5− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x− 3y + 3z) dydz+(3x− 3y − 2z) dxdz+(2x + 2y + 4z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 5, y = 1, y = 4, y = 3− x, z = −4, z = −2}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4y − 3) dydz+(3z + 4) dxdz+(3x− 4y − 2z) dxdy ïî ïîëîæèòåëüíîé

÷àñòè ïëîñêîñòè P : {x

2
+

y

3
= 1, 0 ≤ z ≤ 2}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
4x + 4y

x− 3
+

3x− 2y

y + 1
â òî÷êå M1(−3; 4)

ïî íàïðàâëåíèþ ê òî÷êå M2(−15;−1).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
7x− 4y

7x + 2y
â òî÷êå Mo(10; 9).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−2y − 2z

x2
~i +

5x + 2z

y2
~j +

−4x− 3y

z2
~k â òî÷êå Mo(4;−2; 4).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (2 lnx + 2y + 3z)~i+(3x− 4
√

y + 4z)~j+(4x− 2y + 4 ctg z)~k â òî÷êå Mo(−2;−2;−1).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−2;−2;2)∫
(1;−6;−7)

(5y + 3z − 4 cos(πx)) dx + (5x− 4z − 2 cos(πy)) dy + (3x− 4y − 4 cos(πz)) dz.

11. Ïîëå −4x2 + 4y2 + 2z2 − 4xy − 3yz − 2xz

1) âåêòîðíîå 2) ñêàëÿðíîå

3) ïîòåíöèàëüíîå 4) ñîëåíîèäàëüíîå
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Âàðèàíò - 95

1. Âû÷èñëèòü ðàáîòó ñèëû F = (4x− 2y − 3)
−→
i + (2x + 3y − 2)

−→
j íà ïóòè ABCD, åñëè

A(−4; 7), B(2; 7), C(2; 4), D(5; 7).

2. Âû÷èñëèòü 1
π

∮
L

(2x + 3y2 + 1) dx + (2x− 2y2 + 3) dy â îòðèöàòåëüíîì íàïðàâëåíèè,

åñëè L : {x = 4− | y |, x = 0}.

3. Âû÷èñëèòü 1√
26

∫∫
P

(3x− 4y − z + 6) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 3x− 4y + 4,

âûðåçàííîé ïëîñêîñòÿìè x = −3, y = −1, y = 1− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x− 2y + 3z) dydz+(4x− 3y − 2z) dxdz+(3x + 3y − 3z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 2, x = 5, y = 2, y = 2 + x, z = −1, z = 1}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3y + 4) dydz+(2x + 3y + 4z) dxdz+(3x + 3) dxdy ïî âåðõíåé ÷àñòè

ïëîñêîñòè P : {x

2
+

z

3
= 1, 0 ≤ y ≤ 3}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
5x + 4y

x− 2
+

3x + 3y

y − 1
â òî÷êå M1(6; 7)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(−2;−8).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
2xy

4x + 3y
â òî÷êå Mo(5;−3).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−4x + 3y − 2z

x
~i +

−3x + 2y + 3z

y
~j +

3x− 2y − 4z

z
~k â òî÷êå Mo(−1;−2; 4).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = {2x− 2y + 2z; 2x + 2y + 4z; 2x + 4y − 2z} â òî÷êå Mo(3; 2;−2).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(4;−4;2)∫

(−5;1;−7)

(10x− 3y − 4z) dx + (−3x− 4y + 3z) dy + (−4x + 3y + 12z) dz.

11. Ïîëå {(mx− 3y − 5z)~i + (−3x + 7y − 2z)~j + (−5x− 1y − 3z)~k}

ÿâëÿåòñÿ ñîëåíîèäàëüíûì, åñëè m ðàâíî...
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Âàðèàíò - 96

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(4x + 3y + 4) dx + (2x− 4y + 4) dy ïî ëîìàíîé ABCD,

åñëè A(2; 1), B(8; 7), C(8; 1), D(12; 1).

2. Âû÷èñëèòü 1
π

∮
L

(4x− 4y2 + 4) dx + (4x− 4y2 − 3) dy ïðîòèâ ÷àñîâîé ñòðåëêè,

åñëè L : {x =| y | −1, x = 0}.

3. Âû÷èñëèòü 1√
19

∫∫
P

(−3x− 3y − z + 2) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −3x− 3y − 3,

âûðåçàííîé ïëîñêîñòÿìè x = 1, y = 1, y = 5 + x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x + 3y − 4z) dydz+(4x + 4y + 4z) dxdz+(4x + 3y + 2z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 2, y = −1, y = 3, y = 8− x, z = −1, z = 3}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x− 3y + 2z) dydz+(3x + 3) dxdz+(3y − 3) dxdy ïî íèæíåé ÷àñòè

ïëîñêîñòè P : {y

5
+

z

3
= 1, 0 ≤ x ≤ 4}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
4x + 4y

6x + 4y
â òî÷êå M1(7;−3)

ïî íàïðàâëåíèþ ê òî÷êå M2(−2;−15).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
5x + 2y

x + 1
+

5x− 4y

y − 4
â òî÷êå Mo(5; 6).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−2x + 2y

−2x− 2z
~i +

−3x + 5y

−4y + 3z
~j +

2x + 5z

−4y + 3z
~k â òî÷êå Mo(2; 2; 3).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (2x2 + 4y − 3z)~i+(4x− 3y2 + 4z)~j+(4x + 2y − 4z2)~k â òî÷êå Mo(−1; 1; 2).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−3;−1;5)∫
(−1;−1;2)

(4x− 4π sin(πx)) dx + (6y + 3π sin(πy)) dy + (6z − 4π sin(πz)) dz.

11. Ïîëå {(6x + my + nz)~i + (7x + 7y − 4z)~j + (3x− 3y − 5z)~k}

ÿâëÿåòñÿ ïîòåíöèàëüíûì, åñëè ñóììà m + n ðàâíà...
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Âàðèàíò - 97

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(3x + 4y + 3) dx + (3x + 2y + 3) dy ïî ëîìàíîé ABCD,

åñëè A(3; 13), B(3; 8), C(7; 8), D(3; 4).

2. Âû÷èñëèòü 1
π

∮
L

(4x2 + 3y − 3) dx + (2x2 + 2y + 3) dy â ïîëîæèòåëüíîì íàïðàâëåíèè,

åñëè L : {y =
√

9− x2, y = 0}.

3. Âû÷èñëèòü 1√
14

∫∫
P

(3x− 2y − z + 5) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 3x− 2y + 3,

âûðåçàííîé ïëîñêîñòÿìè x = 2, y = 6, y = 4− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2x− 3y − 2z) dydz+(4x− 3y + 4z) dxdz+(2x + 2y − 3z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = −2, x = 1, y = 10, y = 6 + x, z = 1, z = 3}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4y + 4) dydz+(3z − 3) dxdz+(4x + 3y + 4z) dxdy ïî îòðèöàòåëüíîé

÷àñòè ïëîñêîñòè P : {x

3
+

y

4
= 1, 0 ≤ z ≤ 5}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
2xy

3x + 2y
â òî÷êå M1(1;−1)

ïî íàïðàâëåíèþ ê òî÷êå M2(−8; 11).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |)ôóíêöèè z =
7x + 4y

x− 2
+

6x− 4y

y + 1
â òî÷êå Mo(10; 3).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−3x~i + 2y~j + 2z~k√

x2 + y2 + z2
â òî÷êå Mo(−2; 3; 1).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = {2
x
− 4y + 2z; 2x +

4
y

+ 3z; 4x + 4y +
4
z
} â òî÷êå Mo(2; 2; 3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(6;−4;−5)∫

(−3;−7;−2)

(3y − 5z + 5) dx + (3x + 4z − 4) dy + (−5x + 4y + 3) dz.

11. Ïîëå {(3x + 3y + 4z)~i + (3x− 2y − 3z)~j + (4x− 3y − 1z)~k}
1) âåêòîðíîå 2) ñêàëÿðíîå

3) ñîëåíîèäàëüíîå 4) ïîòåíöèàëüíîå
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Âàðèàíò - 98

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(2x− 2y + 2) dx + (3x + 4y + 2) dy ïî ëîìàíîé ABCD,

åñëè A(0; 8), B(0; 2), C(6; 8), D(10; 8).

2. Âû÷èñëèòü 1
π

∮
L

(3x2 − 3y − 3) dx + (4x2 − 3y − 3) dy ïî ÷àñîâîé ñòðåëêå,

åñëè L : {y =
√

25− x2, y = 0}.

3. Âû÷èñëèòü 1√
21

∫∫
P

(2x− 4y − z + 1) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 2x− 4y − 4,

âûðåçàííîé ïëîñêîñòÿìè x = −2, y = −1, y = −2 + x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2x + 2y − 2z) dydz+(2x− 3y − 4z) dxdz+(3x− 3y + 2z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 5, y = 3, y = 8, y = 5− x, z = −2, z = 2}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4y + 2)) dydz+(3x− 4y + 2z) dxdz+(4x− 3) dxdy ïî íèæíåé ÷àñòè

ïëîñêîñòè P : {x

2
+

z

5
= 1, 0 ≤ y ≤ 4}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
4xy

7x− 2y
â òî÷êå M1(4; 10)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(−8; 5).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
3x− 4y

3x + 3y
â òî÷êå Mo(10; 8).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−3y + 4z

x2
~i +

−2x− 4z

y2
~j +

−4x + 4y

z2
~k â òî÷êå Mo(4;−3;−3).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (3 cosx + 3y − 2z)~i+(3x + 3ey − 4z)~j+(4x + 4y + 2 tg z)~k â òî÷êå Mo(2;−2; 2).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(5;−3;−2)∫

(−5;−5;−5)

(3y + 4z − 4 cos(πx)) dx + (3x− 5z − 5 cos(πy)) dy + (4x− 5y − 5 cos(πz)) dz.

11. Ïîëå {(2x− 3y + 2z)~i + (−3x + 3y + 5z)~j + (2x + 6y − 5z)~k}
1) ñîëåíîèäàëüíîå 2) ñêàëÿðíîå

3) ïîòåíöèàëüíîå 4) âåêòîðíîå
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Âàðèàíò - 99

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(2x− 3y − 3) dx + (2x− 4y + 2) dy ïî ëîìàíîé ABCD,

åñëè A(0; 4), B(3; 4), C(0; 1), D(0;−3).

2. Âû÷èñëèòü 1
π

∮
L

(4x + 4y2 − 4) dx + (2x + 2y2 − 3) dy â îòðèöàòåëüíîì íàïðàâëåíèè,

åñëè L : {x =
√

9− y2, x = 0}.

3. Âû÷èñëèòü 1√
26

∫∫
P

(4x− 3y − z + 6) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 4x− 3y + 4,

âûðåçàííîé ïëîñêîñòÿìè x = 3, y = 3, y = 7, y = 14− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x + 4y + 2z) dydz+(2x + 2y − 2z) dxdz+(4x + 2y + 3z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 4, x = 7, y = −4, y = −5 + x, z = −2, z = 1}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2x− 3y + 3z) dydz+(3x− 4) dxdz+(3y − 3) dxdy ïî âåðõíåé ÷àñòè

ïëîñêîñòè P : {y

5
+

z

3
= 1, 0 ≤ x ≤ 5}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
4x + 4y

x− 4
+

4x + 2y

y − 1
â òî÷êå M1(8;−2)

ïî íàïðàâëåíèþ ê òî÷êå M2(−4; 7).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
6xy

2x− 2y
â òî÷êå Mo(2;−1).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−4x + 5y + 3z

x
~i +

3x− 2y + 2z

y
~j +

−4x + 3y + 3z

z
~k â òî÷êå Mo(−4; 4;−4).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (2 lnx− 3y − 3z)~i+(3x + 2
√

y − 2z)~j+(4x + 3y − 3 ctg z)~k â òî÷êå Mo(1;−2;−1).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−4;0;−4)∫
(−2;1;0)

(12x− 5y − 5z) dx + (−5x + 12y − 5z) dy + (−5x− 5y − 10z) dz.

11. Ïîëå {(5x− 4y + 4z)~i + (−4x + 3y − 4z)~j + (4x− 4y − 5z)~k}
1) âåêòîðíîå 2) ïîòåíöèàëüíîå

3) ñêàëÿðíîå 4) ñîëåíîèäàëüíîå
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Âàðèàíò - 100

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(4x− 3y − 4) dx + (3x− 3y + 2) dy ïî ëîìàíîé ABCD,

åñëè A(−3; 4), B(2; 4), C(2; 1), D(5; 4).

2. Âû÷èñëèòü 1
π

∮
L

(3x− 4y2 + 1) dx + (4x− 2y2 − 4) dy ïðîòèâ ÷àñîâîé ñòðåëêè,

åñëè L : {x =
√

36− y2, x = 0}.

3. Âû÷èñëèòü 1√
21

∫∫
P

(4x− 2y − z + 4) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 4x− 2y + 2,

âûðåçàííîé ïëîñêîñòÿìè x = 0, y = 3, y = 5, y = 7 + x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x + 2y + 2z) dydz+(3x + 2y − 2z) dxdz+(2x + 2y − 4z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = −4, y = 4, y = 7, y = 6− x, z = 2, z = 6}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3y − 3) dydz+(4z − 3) dxdz+(4x− 4y − 2z) dxdy ïî ïîëîæèòåëüíîé

÷àñòè ïëîñêîñòè P : {x

2
+

y

5
= 1, 0 ≤ z ≤ 5}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
5x− 4y

x + 1
+

4x + 2y

y − 2
â òî÷êå M1(7; 6)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(−5; 15).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
4x− 4y

2x− 4y
â òî÷êå Mo(5; 1).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
4x + 3y

3x− 2z
~i +

−3x + 2y

5y + 4z
~j +

2x + 3z

4y − 4z
~k â òî÷êå Mo(1; 4;−1).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (4x2 + 3y + 3z)~i+(2x− 3y2 + 4z)~j+(4x + 2y + 3z2)~k â òî÷êå Mo(3; 2; 2).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−3;2;1)∫
(−5;2;2)

(12x + 3π sin(πx)) dx + (8y + 3π sin(πy)) dy + (6z + 2π sin(πz)) dz.

11. Ïîëå 4x2 − 4y2 + 4z2 − 2xy + 3yz + 4xz

1) ñîëåíîèäàëüíîå 2) âåêòîðíîå

3) ïîòåíöèàëüíîå 4) ñêàëÿðíîå
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Âàðèàíò - 101

1. Âû÷èñëèòü ðàáîòó ñèëû F = (2x− 4y + 4)
−→
i + (2x− 2y − 4)

−→
j íà ïóòè ABCD, åñëè

A(0; 2), B(3; 5), C(3; 2), D(7; 2).

2. Âû÷èñëèòü 1
π

∮
L

(2x2 + 4y + 4) dx + (3x2 + 2y − 1) dy â ïîëîæèòåëüíîì íàïðàâëåíèè,

åñëè L : {y = 1− | x |, y = 0}.

3. Âû÷èñëèòü 1√
33

∫∫
P

(−4x + 4y − z + 3) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −4x + 4y − 3,

âûðåçàííîé ïëîñêîñòÿìè y = 3, y = −1 + x, y = 13− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x + 4y − 4z) dydz+(4x− 4y + 3z) dxdz+(3x− 3y + 2z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 2, x = 5, y = 6, y = −4 + x, z = 2, z = 5}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2y + 2) dydz+(2x− 4y + 3z) dxdz+(2x + 3) dxdy ïî âåðõíåé ÷àñòè

ïëîñêîñòè P : {x

2
+

z

3
= 1, 0 ≤ y ≤ 2}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
3x− 3y

6x− 3y
â òî÷êå M1(5; 8)

ïî íàïðàâëåíèþ ê òî÷êå M2(−7; 17).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
6xy

5x + 3y
â òî÷êå Mo(−1; 7).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−4x~i− 2y~j − 2z~k√

x2 + y2 + z2
â òî÷êå Mo(−3;−1; 2).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = {2
x

+ 3y − 2z; 2x− 3
y
− 2z; 3x + 2y +

3
z
} â òî÷êå Mo(2;−1;−3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−5;1;−4)∫
(−3;−2;2)

(5y − 2z − 3) dx + (5x− 2z + 6) dy + (−2x− 2y + 2) dz.

11. Ïîëå {(mx + 2y − 3z)~i + (2x + 6y − 5z)~j + (−3x− 4y − 3z)~k}

ÿâëÿåòñÿ ñîëåíîèäàëüíûì, åñëè m ðàâíî...
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Âàðèàíò - 102

1. Âû÷èñëèòü ðàáîòó ñèëû F = (3x + 3y − 2)
−→
i + (2x + 2y − 4)

−→
j íà ïóòè ABCD, åñëè

A(3; 13), B(3; 7), C(7; 7), D(3; 3).

2. Âû÷èñëèòü 1
π

∮
L

(3x2 + 4y − 1) dx + (4x2 − 2y + 3) dy ïî ÷àñîâîé ñòðåëêå,

åñëè L : {y =| x | −4, y = 0}.

3. Âû÷èñëèòü 1√
9

∫∫
P

(−2x + 2y − z + 10) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −2x + 2y + 4,

âûðåçàííîé ïëîñêîñòÿìè y = 8, y = −3 + x, y = 9− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x− 4y + 3z) dydz+(4x + 2y − 3z) dxdz+(2x + 2y − 2z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 9, y = −1, y = 3, y = 6− x, z = −4, z = 0}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2x− 4y − 4z) dydz+(2x− 2) dxdz+(3y + 4) dxdy ïî íèæíåé ÷àñòè

ïëîñêîñòè P : {y

4
+

z

3
= 1, 0 ≤ x ≤ 5}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
5xy

5x + 3y
â òî÷êå M1(−1;−4)

ïî íàïðàâëåíèþ ê òî÷êå M2(7;−19).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
2x− 4y

x + 3
+

3x + 3y

y − 1
â òî÷êå Mo(−1; 8).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
5y − 4z

x2
~i +

5x− 4z

y2
~j +

4x + 5y

z2
~k â òî÷êå Mo(3; 4; 2).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (2 cosx− 3y − 3z)~i+(2x− 2ey + 3z)~j+(3x + 4y − 2 tg z)~k â òî÷êå Mo(−1; 3;−3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(4;2;−1)∫

(−1;−7;0)

(2y + 4z + 2 cos(πx)) dx + (2x + 3z + 5 cos(πy)) dy + (4x + 3y + 5 cos(πz)) dz.

11. Ïîëå {(−5x + my + nz)~i + (−4x− 3y + 3z)~j + (−3x + 4y − 1z)~k}

ÿâëÿåòñÿ ïîòåíöèàëüíûì, åñëè ñóììà m + n ðàâíà...
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Âàðèàíò - 103

1. Âû÷èñëèòü ðàáîòó ñèëû F = (3x− 2y − 3)
−→
i + (2x− 4y − 2)

−→
j íà ïóòè ABCD, åñëè

A(3; 6), B(3; 2), C(7; 6), D(12; 6).

2. Âû÷èñëèòü 1
π

∮
L

(2x− 4y2 + 2) dx + (2x− 3y2 + 4) dy â îòðèöàòåëüíîì íàïðàâëåíèè,

åñëè L : {x = 1− | y |, x = 0}.

3. Âû÷èñëèòü 1√
26

∫∫
P

(−4x− 3y − z + 9) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −4x− 3y + 3,

âûðåçàííîé ïëîñêîñòÿìè x = 3, y = −3, y = 4− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2x + 4y + 2z) dydz+(4x− 3y + 2z) dxdz+(2x + 3y + 2z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 4, x = 6, y = −3, y = −2 + x, z = 4, z = 6}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3y − 2) dydz+(4z + 4) dxdz+(3x− 4y + 4z) dxdy ïî îòðèöàòåëüíîé

÷àñòè ïëîñêîñòè P : {x

5
+

y

4
= 1, 0 ≤ z ≤ 4}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
5x− 3y

4x + 3y
â òî÷êå M1(−1; 7)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(7; 22).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |)ôóíêöèè z =
7x− 3y

x + 3
+

5x + 2y

y + 1
â òî÷êå Mo(1; 2).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−3x− 3y − 2z

x
~i +

4x− 4y − 2z

y
~j +

−3x + 2y + 2z

z
~k â òî÷êå Mo(2; 1;−2).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (4 lnx + 3y + 2z)~i+(3x + 2
√

y − 2z)~j+(3x + 3y − 2 ctg z)~k â òî÷êå Mo(2; 1;−1).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−3;−4;3)∫

(−3;−6;−5)

(8x + 5y − 4z) dx + (5x− 4y + 5z) dy + (−4x + 5y − 4z) dz.

11. Ïîëå {(−4x + 4y + 2z)~i + (4x− 4y − 4z)~j + (2x− 4y + 8z)~k}
1) ñêàëÿðíîå 2) âåêòîðíîå

3) ïîòåíöèàëüíîå 4) ñîëåíîèäàëüíîå
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Âàðèàíò - 104

1. Âû÷èñëèòü ðàáîòó ñèëû F = (3x + 3y + 4)
−→
i + (2x + 2y + 4)

−→
j íà ïóòè ABCD, åñëè

A(0; 9), B(6; 9), C(0; 3), D(0; 0).

2. Âû÷èñëèòü 1
π

∮
L

(3x− 4y2 + 2) dx + (4x + 2y2 + 3) dy ïðîòèâ ÷àñîâîé ñòðåëêè,

åñëè L : {x =| y | −1, x = 0}.

3. Âû÷èñëèòü 1√
33

∫∫
P

(−4x− 4y − z + 6) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −4x− 4y + 3,

âûðåçàííîé ïëîñêîñòÿìè x = 5, y = −2, y = −4 + x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2x + 2y − 2z) dydz+(3x + 4y + 4z) dxdz+(3x− 4y − 3z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = −1, y = −1, y = 3, y = 4− x, z = −4, z = −1}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4y − 3)) dydz+(3x + 2y − 3z) dxdz+(3x + 4) dxdy ïî íèæíåé ÷àñòè

ïëîñêîñòè P : {x

3
+

z

2
= 1, 0 ≤ y ≤ 4}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
7xy

5x + 3y
â òî÷êå M1(7;−4)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(11;−7).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
3x + 4y

6x + 3y
â òî÷êå Mo(1;−1).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
5x + 4y

−2x− 4z
~i +

2x− 3y

−3y + 3z
~j +

−4x− 2z

−2y − 2z
~k â òî÷êå Mo(−4;−3;−2).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = {4x− 3y − 2z; 3x− 4y + 4z; 2x− 2y − 3z} â òî÷êå Mo(−2;−1;−2).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−1;−5;6)∫
(−5;0;0)

(6x + 6π sin(πx)) dx + (−4y − 4π sin(πy)) dy + (−8z − 4π sin(πz)) dz.

11. Ïîëå {(−4x + 5y + 7z)~i + (5x + 4y + 4z)~j + (7x + 5y − 0z)~k}
1) âåêòîðíîå 2) ïîòåíöèàëüíîå

3) ñêàëÿðíîå 4) ñîëåíîèäàëüíîå
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Âàðèàíò - 105

1. Âû÷èñëèòü ðàáîòó ñèëû F = (3x + 2y − 4)
−→
i + (4x− 3y − 3)

−→
j íà ïóòè ABCD, åñëè

A(−1; 7), B(2; 7), C(2; 3), D(6; 7).

2. Âû÷èñëèòü 1
π

∮
L

(4x2 − 4y − 1) dx + (3x2 + 3y − 3) dy â ïîëîæèòåëüíîì íàïðàâëåíèè,

åñëè L : {y =
√

9− x2, y = 0}.

3. Âû÷èñëèòü 1√
14

∫∫
P

(−2x + 3y − z + 7) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −2x + 3y + 2,

âûðåçàííîé ïëîñêîñòÿìè x = 2, y = 5, y = 3− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x + 2y + 3z) dydz+(3x + 3y + 2z) dxdz+(3x + 4y + 2z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = −2, x = 1, y = 8, y = 5 + x, z = −1, z = 2}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x + 4y + 3z) dydz+(2x + 2) dxdz+(4y + 2) dxdy ïî âåðõíåé ÷àñòè

ïëîñêîñòè P : {y

5
+

z

3
= 1, 0 ≤ x ≤ 2}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
2x + 4y

x− 4
+

4x− 2y

y + 4
â òî÷êå M1(3;−2)

ïî íàïðàâëåíèþ ê òî÷êå M2(−6; 10).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
3xy

7x + 3y
â òî÷êå Mo(−1; 7).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
3x~i− 3y~j − 2z~k√

x2 + y2 + z2
â òî÷êå Mo(−3;−2;−4).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (3x2 + 4y − 4z)~i+(4x− 4y2 − 2z)~j+(2x + 4y − 4z2)~k â òî÷êå Mo(2;−3; 1).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−3;2;−4)∫
(2;−3;0)

(5y − 4z + 3) dx + (5x− 5z + 2) dy + (−4x− 5y + 3) dz.

11. Ïîëå {(−2x− 2y + 3z)~i + (−2x− 3y − 3z)~j + (3x− 3y + 8z)~k}
1) ñêàëÿðíîå 2) ñîëåíîèäàëüíîå

3) âåêòîðíîå 4) ïîòåíöèàëüíîå
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Âàðèàíò - 106

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(4x− 3y − 2) dx + (3x + 2y + 2) dy ïî ëîìàíîé ABCD,

åñëè A(1; 4), B(4; 7), C(4; 4), D(8; 4).

2. Âû÷èñëèòü 1
π

∮
L

(3x2 − 4y + 1) dx + (3x2 − 2y + 2) dy ïî ÷àñîâîé ñòðåëêå,

åñëè L : {y =
√

25− x2, y = 0}.

3. Âû÷èñëèòü 1√
26

∫∫
P

(−3x + 4y − z + 1) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −3x + 4y − 2,

âûðåçàííîé ïëîñêîñòÿìè x = 2, y = 8, y = 2 + x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x− 2y + 2z) dydz+(3x− 3y + 3z) dxdz+(3x + 3y + 2z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 6, y = −4, y = −2, y = −3− x, z = −4, z = −2}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2y + 3) dydz+(4z − 2) dxdz+(2x + 3y − 3z) dxdy ïî ïîëîæèòåëüíîé

÷àñòè ïëîñêîñòè P : {x

3
+

y

4
= 1, 0 ≤ z ≤ 5}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
4x− 3y

x− 1
+

4x + 4y

y − 1
â òî÷êå M1(6;−4)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(15; 8).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
2x− 3y

3x + 3y
â òî÷êå Mo(−2; 4).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
2y + 5z

x2
~i +

4x− 3z

y2
~j +

−4x + 5y

z2
~k â òî÷êå Mo(−1;−2; 4).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (3 cosx− 3y − 3z)~i+(4x + 4ey − 2z)~j+(4x− 2y − 4 tg z)~k â òî÷êå Mo(1; 1;−3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−1;5;−2)∫
(3;−3;−5)

(4y + 5z + 5 cos(πx)) dx + (4x + 5z + 3 cos(πy)) dy + (5x + 5y − 5 cos(πz)) dz.

11. Ïîëå 3x2 + 4y2 + 2z2 − 4xy + 3yz − 4xz

1) âåêòîðíîå 2) ïîòåíöèàëüíîå

3) ñêàëÿðíîå 4) ñîëåíîèäàëüíîå
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Âàðèàíò - 107

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(2x + 4y + 2) dx + (4x + 2y + 3) dy ïî ëîìàíîé ABCD,

åñëè A(0; 13), B(0; 7), C(5; 7), D(0; 2).

2. Âû÷èñëèòü 1
π

∮
L

(4x + 3y2 + 1) dx + (4x− 2y2 + 4) dy â îòðèöàòåëüíîì íàïðàâëåíèè,

åñëè L : {x =
√

4− y2, x = 0}.

3. Âû÷èñëèòü 1√
19

∫∫
P

(3x + 3y − z + 9) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 3x + 3y + 3,

âûðåçàííîé ïëîñêîñòÿìè x = 2, y = −3, y = −1, y = 3− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x− 2y − 2z) dydz+(4x− 2y − 3z) dxdz+(3x− 2y − 2z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = −1, x = 2, y = 2, y = 8 + x, z = −1, z = 3}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3y + 2) dydz+(3x + 2y − 3z) dxdz+(2x− 2) dxdy ïî âåðõíåé ÷àñòè

ïëîñêîñòè P : {x

4
+

z

2
= 1, 0 ≤ y ≤ 3}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
2x + 2y

3x− 3y
â òî÷êå M1(1;−3)

ïî íàïðàâëåíèþ ê òî÷êå M2(−7;−9).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
6xy

6x− 2y
â òî÷êå Mo(−2; 8).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
3x + 4y + 3z

x
~i +

−3x + 3y − 2z

y
~j +

−4x + 2y − 2z

z
~k â òî÷êå Mo(−4; 3; 3).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (2 lnx + 3y − 3z)~i+(3x− 2
√

y − 3z)~j+(3x− 2y + 4 ctg z)~k â òî÷êå Mo(−1;−1;−3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(0;2;−4)∫
(1;0;1)

(8x− 5y + 5z) dx + (−5x + 12y + 5z) dy + (5x + 5y − 10z) dz.

11. Ïîëå {(mx− 3y − 3z)~i + (−3x− 3y + 6z)~j + (−3x + 7y − 1z)~k}

ÿâëÿåòñÿ ñîëåíîèäàëüíûì, åñëè m ðàâíî...
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Âàðèàíò - 108

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(2x− 3y − 3) dx + (4x− 4y + 3) dy ïî ëîìàíîé ABCD,

åñëè A(1; 8), B(1; 4), C(5; 8), D(8; 8).

2. Âû÷èñëèòü 1
π

∮
L

(3x− 4y2 + 4) dx + (3x + 3y2 + 3) dy ïðîòèâ ÷àñîâîé ñòðåëêè,

åñëè L : {x =
√

4− y2, x = 0}.

3. Âû÷èñëèòü 1√
9

∫∫
P

(−2x + 2y − z + 4) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −2x + 2y + 2,

âûðåçàííîé ïëîñêîñòÿìè x = 8, y = 4, y = 7, y = 2 + x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2x + 4y − 4z) dydz+(2x + 2y − 4z) dxdz+(2x− 3y − 2z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 1, y = −1, y = 3, y = 6− x, z = 4, z = 8}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x + 3y − 2z) dydz+(4x + 3) dxdz+(4y + 2) dxdy ïî íèæíåé ÷àñòè

ïëîñêîñòè P : {y

2
+

z

3
= 1, 0 ≤ x ≤ 5}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
2xy

2x− 3y
â òî÷êå M1(−2;−4)

ïî íàïðàâëåíèþ ê òî÷êå M2(−8; 4).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
5x− 3y

x + 2
+

2x + 2y

y + 4
â òî÷êå Mo(5; 10).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
5x + 2y

−3x + 3z
~i +

−4x + 5y

2y − 2z
~j +

3x + 2z

4y − 3z
~k â òî÷êå Mo(−1;−1; 3).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = {3x− 3y − 3z; 3x− 3y − 2z; 3x− 3y − 3z} â òî÷êå Mo(−1;−2;−1).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−1;1;−1)∫
(3;−6;−2)

(8x + 5π sin(πx)) dx + (10y − 5π sin(πy)) dy + (−10z + 6π sin(πz)) dz.

11. Ïîëå {(−3x + my + nz)~i + (6x− 2y + 4z)~j + (7x + 5y + 5z)~k}

ÿâëÿåòñÿ ïîòåíöèàëüíûì, åñëè ñóììà m + n ðàâíà...
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Âàðèàíò - 109

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(2x + 4y − 4) dx + (2x− 4y + 4) dy ïî ëîìàíîé ABCD,

åñëè A(3; 4), B(6; 4), C(3; 1), D(3;−3).

2. Âû÷èñëèòü 1
π

∮
L

(4x2 − 4y + 1) dx + (2x2 + 2y + 4) dy â ïîëîæèòåëüíîì íàïðàâëåíèè,

åñëè L : {y = 6− | x |, y = 0}.

3. Âû÷èñëèòü 1√
26

∫∫
P

(3x− 4y − z + 1) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 3x− 4y − 2,

âûðåçàííîé ïëîñêîñòÿìè y = −1, y = −3 + x, y = 7− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x + 2y − 4z) dydz+(4x− 2y + 2z) dxdz+(4x− 4y − 3z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 3, x = 6, y = 3, y = 4 + x, z = 2, z = 5}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4y + 2) dydz+(2z + 2) dxdz+(3x + 3y + 3z) dxdy ïî îòðèöàòåëüíîé

÷àñòè ïëîñêîñòè P : {x

2
+

y

5
= 1, 0 ≤ z ≤ 3}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
4x− 2y

2x− 4y
â òî÷êå M1(−4; 5)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(−16; 14).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |)ôóíêöèè z =
3x− 2y

x + 3
+

5x− 4y

y − 4
â òî÷êå Mo(6; 9).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
3x~i + 4y~j + 3z~k√

x2 + y2 + z2
â òî÷êå Mo(1;−1; 2).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (4x2 − 3y − 4z)~i+(3x + 4y2 + 3z)~j+(4x + 3y + 3z2)~k â òî÷êå Mo(−3;−2;−1).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−1;3;5)∫
(2;1;0)

(2y − 3z + 4) dx + (2x− 3z + 5) dy + (−3x− 3y − 3) dz.

11. Ïîëå {(−3x + 2y + 3z)~i + (2x + 3y − 3z)~j + (3x− 3y − 0z)~k}
1) âåêòîðíîå 2) ñêàëÿðíîå

3) ñîëåíîèäàëüíîå 4) ïîòåíöèàëüíîå
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Âàðèàíò - 110

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(4x− 3y + 4) dx + (2x + 2y + 2) dy ïî ëîìàíîé ABCD,

åñëè A(−2; 7), B(3; 7), C(3; 2), D(8; 7).

2. Âû÷èñëèòü 1
π

∮
L

(2x2 − 4y − 1) dx + (4x2 − 2y + 3) dy ïî ÷àñîâîé ñòðåëêå,

åñëè L : {y =| x | −3, y = 0}.

3. Âû÷èñëèòü 1√
21

∫∫
P

(−4x + 2y − z + 5) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −4x + 2y + 2,

âûðåçàííîé ïëîñêîñòÿìè y = 2, y = −7 + x, y = 5− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x + 3y + 2z) dydz+(3x− 3y + 2z) dxdz+(2x + 4y + 2z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = −2, y = −2, y = 1, y = 3− x, z = 4, z = 7}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2y + 3)) dydz+(3x− 2y − 4z) dxdz+(2x− 4) dxdy ïî íèæíåé ÷àñòè

ïëîñêîñòè P : {x

4
+

z

3
= 1, 0 ≤ y ≤ 2}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
4xy

2x + 2y
â òî÷êå M1(2; 5)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(−13; 13).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
3x + 4y

7x− 4y
â òî÷êå Mo(−2;−1).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
4y + 5z

x2
~i +

5x− 2z

y2
~j +

3x + 5y

z2
~k â òî÷êå Mo(−1;−3; 2).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = {4
x
− 2y + 3z; 4x +

2
y

+ 2z; 3x− 3y +
2
z
} â òî÷êå Mo(−1;−1;−2).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(5;−3;2)∫

(3;−6;−5)

(5y − 4z + 2 cos(πx)) dx + (5x + 2z + 6 cos(πy)) dy + (−4x + 2y − 2 cos(πz)) dz.

11. Ïîëå {(4x− 4y − 5z)~i + (−4x− 2y − 2z)~j + (−5x− 1y − 2z)~k}
1) ñêàëÿðíîå 2) ïîòåíöèàëüíîå

3) ñîëåíîèäàëüíîå 4) âåêòîðíîå
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Âàðèàíò - 111

1. Âû÷èñëèòü ðàáîòó ñèëû F = (3x− 4y − 3)
−→
i + (2x− 4y − 4)

−→
j íà ïóòè ABCD, åñëè

A(0; 1), B(4; 5), C(4; 1), D(10; 1).

2. Âû÷èñëèòü 1
π

∮
L

(3x− 3y2 + 1) dx + (2x− 3y2 + 1) dy â îòðèöàòåëüíîì íàïðàâëåíèè,

åñëè L : {x = 3− | y |, x = 0}.

3. Âû÷èñëèòü 1√
33

∫∫
P

(4x + 4y − z + 5) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 4x + 4y + 3,

âûðåçàííîé ïëîñêîñòÿìè x = −4, y = 3, y = 1− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x− 4y + 4z) dydz+(2x− 4y + 3z) dxdz+(3x− 4y + 2z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = −3, x = 1, y = 7, y = 4 + x, z = 0, z = 4}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x + 2y + 2z) dydz+(2x + 4) dxdz+(4y − 2) dxdy ïî âåðõíåé ÷àñòè

ïëîñêîñòè P : {y

5
+

z

2
= 1, 0 ≤ x ≤ 4}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
4x− 3y

x + 4
+

3x + 3y

y − 3
â òî÷êå M1(−1; 2)

ïî íàïðàâëåíèþ ê òî÷êå M2(−13; 7).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
5xy

5x− 2y
â òî÷êå Mo(3; 2).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
3x− 2y − 3z

x
~i +

−4x− 4y − 3z

y
~j +

−3x− 3y − 2z

z
~k â òî÷êå Mo(1; 4; 2).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (3 cosx− 3y − 2z)~i+(3x− 4ey − 4z)~j+(2x + 2y − 4 tg z)~k â òî÷êå Mo(3;−3; 3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(2;3;5)∫

(−6;0;−5)

(8x + 6y − 4z) dx + (6x + 4y − 4z) dy + (−4x− 4y − 4z) dz.

11. Ïîëå {(−5x + 3y + 6z)~i + (3x + 6y + 3z)~j + (6x + 3y + 2z)~k}
1) âåêòîðíîå 2) ñîëåíîèäàëüíîå

3) ïîòåíöèàëüíîå 4) ñêàëÿðíîå
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Âàðèàíò - 112

1. Âû÷èñëèòü ðàáîòó ñèëû F = (4x− 3y − 3)
−→
i + (4x + 3y − 4)

−→
j íà ïóòè ABCD, åñëè

A(0; 12), B(0; 7), C(5; 7), D(0; 2).

2. Âû÷èñëèòü 1
π

∮
L

(3x + 3y2 − 4) dx + (4x− 3y2 + 3) dy ïðîòèâ ÷àñîâîé ñòðåëêè,

åñëè L : {x =| y | −1, x = 0}.

3. Âû÷èñëèòü 1√
14

∫∫
P

(−2x + 3y − z + 7) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −2x + 3y + 3,

âûðåçàííîé ïëîñêîñòÿìè x = 6, y = 3, y = −1 + x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x− 2y + 4z) dydz+(3x− 3y + 2z) dxdz+(2x− 4y + 4z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 13, y = −1, y = 3, y = 7− x, z = 2, z = 5}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2x + 3y − 4z) dydz+(4x− 4) dxdz+(4y − 2) dxdy ïî íèæíåé ÷àñòè

ïëîñêîñòè P : {y

2
+

z

4
= 1, 0 ≤ x ≤ 3}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
4x + 3y

x− 3
+

7x + 3y

y + 4
â òî÷êå M1(1; 3)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(−11;−6).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
5x− 4y

6x + 4y
â òî÷êå Mo(−3; 7).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−4x + 5y

−2x− 2z
~i +

2x + 2y

4y − 4z
~j +

−4x + 3z

5y + 5z
~k â òî÷êå Mo(−2; 2; 4).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (2 lnx + 2y + 3z)~i+(3x− 4
√

y − 3z)~j+(3x + 2y + 2 ctg z)~k â òî÷êå Mo(2;−2; 1).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(5;2;−3)∫

(2;−6;−1)

(8x− 4π sin(πx)) dx + (−8y − 3π sin(πy)) dy + (−6z + 2π sin(πz)) dz.

11. Ïîëå 2x2 + 4y2 − 4z2 − 2xy − 2yz + 2xz

1) âåêòîðíîå 2) ñêàëÿðíîå

3) ñîëåíîèäàëüíîå 4) ïîòåíöèàëüíîå
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Âàðèàíò - 113

1. Âû÷èñëèòü ðàáîòó ñèëû F = (4x + 2y − 4)
−→
i + (4x + 2y + 2)

−→
j íà ïóòè ABCD, åñëè

A(3; 6), B(3; 2), C(7; 6), D(13; 6).

2. Âû÷èñëèòü 1
π

∮
L

(4x2 − 4y + 3) dx + (3x2 − 2y − 1) dy â ïîëîæèòåëüíîì íàïðàâëåíèè,

åñëè L : {y =
√

36− x2, y = 0}.

3. Âû÷èñëèòü 1√
9

∫∫
P

(2x− 2y − z + 9) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 2x− 2y + 3,

âûðåçàííîé ïëîñêîñòÿìè x = 2, y = 9, y = 6− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x− 3y + 2z) dydz+(4x + 4y − 2z) dxdz+(3x + 2y − 4z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = −4, x = 1, y = 2, y = 11 + x, z = 0, z = 2}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3y + 4) dydz+(4z + 3) dxdz+(4x− 4y − 3z) dxdy ïî îòðèöàòåëüíîé

÷àñòè ïëîñêîñòè P : {x

2
+

y

5
= 1, 0 ≤ z ≤ 4}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
5x− 4y

7x + 4y
â òî÷êå M1(−3; 9)

ïî íàïðàâëåíèþ ê òî÷êå M2(−11;−6).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
2xy

7x + 2y
â òî÷êå Mo(8; 8).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
4x~i + 4y~j − 3z~k√

x2 + y2 + z2
â òî÷êå Mo(−4;−4; 4).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = {3x− 4y − 3z; 2x− 3y + 3z; 2x− 4y + 3z} â òî÷êå Mo(2;−2;−3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(1;−4;−5)∫
(3;−7;−4)

(2y − 4z + 4) dx + (2x− 3z + 3) dy + (−4x− 3y + 5) dz.

11. Ïîëå {(mx + 7y + 7z)~i + (7x + 5y + 4z)~j + (7x + 5y − 4z)~k}

ÿâëÿåòñÿ ñîëåíîèäàëüíûì, åñëè m ðàâíî...
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Âàðèàíò - 114

1. Âû÷èñëèòü ðàáîòó ñèëû F = (2x− 4y + 2)
−→
i + (4x + 3y + 4)

−→
j íà ïóòè ABCD, åñëè

A(1; 9), B(6; 9), C(1; 4), D(1;−1).

2. Âû÷èñëèòü 1
π

∮
L

(4x2 + 3y − 1) dx + (4x2 − 3y + 2) dy ïî ÷àñîâîé ñòðåëêå,

åñëè L : {y =
√

36− x2, y = 0}.

3. Âû÷èñëèòü 1√
21

∫∫
P

(−2x− 4y − z + 7) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −2x− 4y + 2,

âûðåçàííîé ïëîñêîñòÿìè x = 3, y = 7, y = −1 + x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x− 4y + 2z) dydz+(4x + 4y + 4z) dxdz+(4x + 4y + 3z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 2, y = 1, y = 6, y = 12− x, z = 3, z = 5}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3y + 2)) dydz+(3x + 2y + 4z) dxdz+(3x− 4) dxdy ïî íèæíåé ÷àñòè

ïëîñêîñòè P : {x

3
+

z

2
= 1, 0 ≤ y ≤ 3}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
3xy

2x + 3y
â òî÷êå M1(5;−2)

ïî íàïðàâëåíèþ ê òî÷êå M2(−1;−10).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
5x− 4y

x + 1
+

3x− 3y

y + 1
â òî÷êå Mo(5; 9).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
5y + 4z

x2
~i +

5x− 3z

y2
~j +

3x + 4y

z2
~k â òî÷êå Mo(−1; 3;−2).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (3x2 − 2y − 3z)~i+(2x + 4y2 − 3z)~j+(3x− 3y − 4z2)~k â òî÷êå Mo(1; 3; 3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−4;2;−3)∫
(0;−5;−2)

(2y + 6z − 4 cos(πx)) dx + (2x + 4z + 5 cos(πy)) dy + (6x + 4y + 5 cos(πz)) dz.

11. Ïîëå {(5x + my + nz)~i + (6x− 2y + 5z)~j + (4x + 6y + 6z)~k}

ÿâëÿåòñÿ ïîòåíöèàëüíûì, åñëè ñóììà m + n ðàâíà...
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Âàðèàíò - 115

1. Âû÷èñëèòü ðàáîòó ñèëû F = (3x− 4y − 3)
−→
i + (2x− 3y + 4)

−→
j íà ïóòè ABCD, åñëè

A(−5; 8), B(1; 8), C(1; 4), D(5; 8).

2. Âû÷èñëèòü 1
π

∮
L

(3x + 2y2 − 1) dx + (3x− 3y2 − 4) dy â îòðèöàòåëüíîì íàïðàâëåíèè,

åñëè L : {x =
√

25− y2, x = 0}.

3. Âû÷èñëèòü 1√
9

∫∫
P

(−2x + 2y − z + 9) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −2x + 2y + 4,

âûðåçàííîé ïëîñêîñòÿìè x = 4, y = −3, y = 1, y = 9− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4x + 2y − 2z) dydz+(3x− 3y − 2z) dxdz+(4x− 3y − 3z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 1, x = 3, y = 2, y = −4 + x, z = 2, z = 6}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2x + 4y + 3z) dydz+(2x− 4) dxdz+(4y − 3) dxdy ïî âåðõíåé ÷àñòè

ïëîñêîñòè P : {y

3
+

z

2
= 1, 0 ≤ x ≤ 4}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
7x + 4y

2x + 4y
â òî÷êå M1(2; 2)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(17;−6).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |)ôóíêöèè z =
3x− 3y

x + 2
+

4x− 2y

y − 1
â òî÷êå Mo(4;−1).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−2x− 3y − 4z

x
~i +

5x + 2y + 5z

y
~j +

−2x− 3y + 4z

z
~k â òî÷êå Mo(−2;−2;−2).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = {2
x
− 3y − 2z; 2x +

2
y
− 2z; 2x− 3y − 3

z
} â òî÷êå Mo(−1; 1; 3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−4;6;−4)∫

(−7;−3;−6)

(8x− 2y − 2z) dx + (−2x + 4y − 5z) dy + (−2x− 5y + 4z) dz.

11. Ïîëå {(−2x− 2y + 2z)~i + (−2x− 3y − 4z)~j + (2x− 4y + 5z)~k}
1) ïîòåíöèàëüíîå 2) âåêòîðíîå

3) ñêàëÿðíîå 4) ñîëåíîèäàëüíîå



Òèïîâîé ðàñ÷åò ïî âåêòîðíîìó àíàëèçó 121

Âàðèàíò - 116

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(3x + 3y + 4) dx + (4x + 3y + 4) dy ïî ëîìàíîé ABCD,

åñëè A(0; 1), B(5; 6), C(5; 1), D(9; 1).

2. Âû÷èñëèòü 1
π

∮
L

(4x− 2y2 − 4) dx + (3x + 4y2 − 4) dy ïðîòèâ ÷àñîâîé ñòðåëêè,

åñëè L : {x =
√

25− y2, x = 0}.

3. Âû÷èñëèòü 1√
19

∫∫
P

(3x + 3y − z + 9) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 3x + 3y + 4,

âûðåçàííîé ïëîñêîñòÿìè x = 8, y = 3, y = 6, y = 1 + x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2x + 3y + 3z) dydz+(3x + 4y − 3z) dxdz+(4x− 4y − 4z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 10, y = 4, y = 9, y = 12− x, z = −3, z = −1}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(4y + 3) dydz+(4z + 4) dxdz+(2x− 2y + 2z) dxdy ïî ïîëîæèòåëüíîé

÷àñòè ïëîñêîñòè P : {x

4
+

y

3
= 1, 0 ≤ z ≤ 5}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
3xy

4x− 4y
â òî÷êå M1(7;−3)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(19;−12).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
7x− 2y

7x + 2y
â òî÷êå Mo(−1; 2).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
3x− 4y

−3x + 4z
~i +

−4x + 5y

4y − 4z
~j +

−3x− 2z

4y − 4z
~k â òî÷êå Mo(−4;−3;−1).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (4 cosx− 3y − 4z)~i+(3x− 4ey + 4z)~j+(2x + 2y − 2 tg z)~k â òî÷êå Mo(−2; 2; 2).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(1;3;−5)∫

(−3;−6;2)

(6x− 2π sin(πx)) dx + (12y + 5π sin(πy)) dy + (10z + 3π sin(πz)) dz.

11. Ïîëå {(−4x + 6y − 3z)~i + (6x + 2y − 3z)~j + (−3x− 2y + 2z)~k}
1) ïîòåíöèàëüíîå 2) ñêàëÿðíîå

3) ñîëåíîèäàëüíîå 4) âåêòîðíîå
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Âàðèàíò - 117

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(2x + 3y − 2) dx + (3x + 2y − 2) dy ïî ëîìàíîé ABCD,

åñëè A(2; 10), B(2; 7), C(8; 7), D(2; 1).

2. Âû÷èñëèòü 1
π

∮
L

(3x2 − 3y − 1) dx + (3x2 + 4y + 2) dy â ïîëîæèòåëüíîì íàïðàâëåíèè,

åñëè L : {y = 6− | x |, y = 0}.

3. Âû÷èñëèòü 1√
19

∫∫
P

(−3x− 3y − z + 4) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −3x− 3y + 2,

âûðåçàííîé ïëîñêîñòÿìè y = −4, y = −7 + x, y = 9− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x + 2y − 4z) dydz+(2x− 4y + 2z) dxdz+(3x + 2y + 4z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = −2, x = 2, y = 1, y = 6 + x, z = −2, z = 0}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3y + 2) dydz+(2x + 3y − 4z) dxdz+(3x− 3) dxdy ïî âåðõíåé ÷àñòè

ïëîñêîñòè P : {x

3
+

z

5
= 1, 0 ≤ y ≤ 2}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
2x + 3y

x− 1
+

4x− 2y

y − 3
â òî÷êå M1(4; 7)

ïî íàïðàâëåíèþ ê òî÷êå M2(12; 13).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
2xy

2x + 4y
â òî÷êå Mo(5; 4).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−2x~i + 3y~j − 4z~k√

x2 + y2 + z2
â òî÷êå Mo(4;−1;−4).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (3 lnx + 3y + 4z)~i+(2x + 3
√

y + 2z)~j+(3x− 3y + 2 ctg z)~k â òî÷êå Mo(2; 3; 2).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−1;5;−5)∫
(2;3;−2)

(5y − 4z + 3) dx + (5x + 5z + 5) dy + (−4x + 5y − 3) dz.

11. Ïîëå {(4x + 4y − 3z)~i + (4x + 6y + 4z)~j + (−3x + 4y − 7z)~k}
1) ñîëåíîèäàëüíîå 2) âåêòîðíîå

3) ïîòåíöèàëüíîå 4) ñêàëÿðíîå



Òèïîâîé ðàñ÷åò ïî âåêòîðíîìó àíàëèçó 123

Âàðèàíò - 118

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(4x− 3y + 2) dx + (4x + 2y − 4) dy ïî ëîìàíîé ABCD,

åñëè A(2; 6), B(2; 3), C(5; 6), D(9; 6).

2. Âû÷èñëèòü 1
π

∮
L

(2x2 + 4y − 3) dx + (2x2 + 4y + 1) dy ïî ÷àñîâîé ñòðåëêå,

åñëè L : {y =| x | −1, y = 0}.

3. Âû÷èñëèòü 1√
26

∫∫
P

(−4x + 3y − z + 3) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = −4x + 3y − 3,

âûðåçàííîé ïëîñêîñòÿìè y = 1, y = −9 + x, y = 5− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x− 2y + 2z) dydz+(3x + 2y − 3z) dxdz+(3x− 3y − 3z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 2, y = −1, y = 4, y = 9− x, z = 1, z = 4}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2x− 4y + 3z) dydz+(2x− 2) dxdz+(2y − 2) dxdy ïî íèæíåé ÷àñòè

ïëîñêîñòè P : {y

4
+

z

5
= 1, 0 ≤ x ≤ 2}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
3x + 3y

x− 1
+

5x + 3y

y − 4
â òî÷êå M1(9;−1)

ïî íàïðàâëåíèþ ðàäèóñ-âåêòîðà ê òî÷êå M2(17;−7).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
7x + 2y

5x + 4y
â òî÷êå Mo(9;−2).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
4y − 2z

x2
~i +

5x + 5z

y2
~j +

3x− 3y

z2
~k â òî÷êå Mo(1;−1;−4).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = {4x− 4y − 4z; 4x− 3y + 4z; 4x− 2y + 3z} â òî÷êå Mo(1; 1;−3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(1;−2;−4)∫
(−7;−7;3)

(4y + 4z + 5 cos(πx)) dx + (4x + 2z + 4 cos(πy)) dy + (4x + 2y − 3 cos(πz)) dz.

11. Ïîëå −2x2 − 3y2 − 2z2 + 4xy − 3yz + 3xz

1) âåêòîðíîå 2) ñêàëÿðíîå

3) ïîòåíöèàëüíîå 4) ñîëåíîèäàëüíîå
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Âàðèàíò - 119

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(3x− 3y − 2) dx + (2x + 3y − 3) dy ïî ëîìàíîé ABCD,

åñëè A(0; 5), B(3; 5), C(0; 2), D(0;−2).

2. Âû÷èñëèòü 1
π

∮
L

(2x + 4y2 + 3) dx + (4x− 3y2 − 4) dy â îòðèöàòåëüíîì íàïðàâëåíèè,

åñëè L : {x = 1− | y |, x = 0}.

3. Âû÷èñëèòü 1√
9

∫∫
P

(2x + 2y − z + 3) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 2x + 2y − 2,

âûðåçàííîé ïëîñêîñòÿìè x = 1, y = −1, y = 4− x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2x + 2y + 2z) dydz+(3x− 2y + 2z) dxdz+(2x− 4y + 4z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 3, x = 7, y = 7, y = −5 + x, z = 4, z = 6}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3y + 2) dydz+(2z + 4) dxdz+(2x− 3y + 2z) dxdy ïî îòðèöàòåëüíîé

÷àñòè ïëîñêîñòè P : {x

4
+

y

3
= 1, 0 ≤ z ≤ 3}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
3x− 2y

6x− 3y
â òî÷êå M1(3; 4)

ïî íàïðàâëåíèþ ê òî÷êå M2(15;−5).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
3xy

6x− 4y
â òî÷êå Mo(−3;−3).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
−3x− 3y − 3z

x
~i +

−3x− 3y − 4z

y
~j +

4x + 4y − 4z

z
~k â òî÷êå Mo(−4; 4;−3).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = (3x2 + 3y − 3z)~i+(4x− 3y2 + 2z)~j+(3x + 3y + 2z2)~k â òî÷êå Mo(3; 2;−1).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(3;−1;0)∫

(−7;−6;2)

(4x + 2y − 4z) dx + (2x + 6y + 4z) dy + (−4x + 4y − 4z) dz.

11. Ïîëå {(mx + 5y + 2z)~i + (5x− 4y − 4z)~j + (2x− 3y − 3z)~k}

ÿâëÿåòñÿ ñîëåíîèäàëüíûì, åñëè m ðàâíî...
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Âàðèàíò - 120

1. Âû÷èñëèòü èíòåãðàë
∫

ABCD

(3x− 4y + 4) dx + (4x + 3y − 2) dy ïî ëîìàíîé ABCD,

åñëè A(−2; 9), B(3; 9), C(3; 3), D(9; 9).

2. Âû÷èñëèòü 1
π

∮
L

(4x− 2y2 + 3) dx + (3x− 3y2 + 1) dy ïðîòèâ ÷àñîâîé ñòðåëêè,

åñëè L : {x =| y | −6, x = 0}.

3. Âû÷èñëèòü 1√
9

∫∫
P

(2x + 2y − z + 6) dσ, ãäå P− ÷àñòü ïëîñêîñòè z = 2x + 2y + 4,

âûðåçàííîé ïëîñêîñòÿìè x = −1, y = 2, y = 5 + x.

4. Âû÷èñëèòü èíòåãðàë
∫∫
P

(3x + 4y + 3z) dydz+(2x + 3y + 4z) dxdz+(2x− 2y + 3z) dxdy ïî

çàìêíóòîé ïîâåðõíîñòè P : {x = 11, y = 1, y = 5, y = 9− x, z = 1, z = 3}.

5. Âû÷èñëèòü èíòåãðàë
∫∫
P

(2y + 2)) dydz+(3x + 3y + 2z) dxdz+(4x + 2) dxdy ïî íèæíåé ÷àñòè

ïëîñêîñòè P : {x

5
+

z

2
= 1, 0 ≤ y ≤ 2}, íàõîäÿùåéñÿ â ïåðâîì îêòàíòå.

6. Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè z =
7xy

4x− 4y
â òî÷êå M1(−2; 7)

ïî íàïðàâëåíèþ ê òî÷êå M2(7;−5).

7. Âû÷èñëèòü ìîäóëü ãðàäèåíòà (| −→∇z |) ôóíêöèè z =
6x− 2y

x + 3
+

5x + 4y

y + 4
â òî÷êå Mo(−2; 5).

8. Âû÷èñëèòü äèâåðãåíöèþ âåêòîðíîãî ïîëÿ

−→a =
5x− 2y

5x + 2z
~i +

2x + 3y

−2y + 3z
~j +

2x− 2z

5y + 5z
~k â òî÷êå Mo(1; 3; 3).

9. Âû÷èñëèòü ìîäóëü ðîòîðà âåêòîðíîãî ïîëÿ

−→a = {4
x

+ 4y + 2z; 3x +
2
y
− 4z; 3x + 4y +

2
z
} â òî÷êå Mo(−2;−3;−3).

10. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ïîäûíòåãðàëüíîå âûðàæåíèå ïîëíûì äèôôåðåíöèàëîì è

âû÷èñëèòü èíòåãðàë
(−2;6;0)∫

(0;−4;−3)

(6x + 6π sin(πx)) dx + (6y + 4π sin(πy)) dy + (8z − 4π sin(πz)) dz.

11. Ïîëå {(4x + my + nz)~i + (−4x− 4y + 3z)~j + (5x + 4y − 0z)~k}

ÿâëÿåòñÿ ïîòåíöèàëüíûì, åñëè ñóììà m + n ðàâíà...
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