
Êîíòðîëüíàÿ ðàáîòà.

Êðàòíûå è êðèâîëèíåéíûå èíòåãðàëû.

Íåîáõîäèìî â êàæäîì ïóíêòå âûïîëíèòü çàäàíèÿ ñ íîìåðîì n,
çäåñü è âñþäó

n - îñòàòîê îò äåëåíèÿ
student number

5
, m = 1 +

[
student number

5

]
¼¼ öåëàÿ ÷àñòü.

g(t) =


x t = 1
x2 t = 2
xy t = 3
y2 t = 4
y t = 5

1 Âû÷èñëèòü èíòåãðàë

1.
∫∫
G

(x2 + y2) dxdy G îáëàñòü îãðàíè÷åííàÿ êðèâûìè y = x, nx+my = 2a(a > 0), x = 0

2.
∫∫
G

xy dxdy G îáëàñòü îãðàíè÷åííàÿ êðèâûìè x2 + y2 = 2y,
x

n
+

y

m
= 1, x = 0

3.
∫∫
G

(4− y) dxdy G îáëàñòü îãðàíè÷åííàÿ êðèâûìè x2 = 4y, , y = m, x = 0(x > 0)

4.
∫∫
G

(x+ 2y) dxdy G îáëàñòü îãðàíè÷åííàÿ êðèâûìè y = nx2, y = m
√
x

5.
∫∫
G

y dxdy G òðåóãîëüíèê ñ âåðøèíàìè O(0, 0), A(2− n, 1), B(n,m)

2 Âû÷èñëèòü èíòåãðàë ïåðåéäÿ ê ïîëÿðíûì êîðäèíàòàì

1.
∫∫
G

√
x2 + y2 − 9 + g(m) dxdy, G êîëüöî ìåæäó äâóìÿ ôèãóðàìè

x2 + y2 = 9
x2 + y2 = 25

2.
∫∫
G

g(m) dxdy G îáëàñòü îãðàíè÷åííàÿ êðèâûìè x2 = my, x2 + y2 = 2m2, y = 0

3.
∫∫
G

(x2 + y2) dxdy G îáëàñòü îãðàíè÷åííàÿ êðèâûìè x2 + y2 = 2mx, x2 + y2 = mx(x > 0)
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4.
a∫
0

dx

√
a2−x2∫
0

(
ex

2+y2 + g(m)
)
dy

5.
a∫
0

dy
a2−y2∫

√
ay−y2

[√
a2 − x2 − y2 + g(m)

]
dx

3 Âû÷èñëèòü êðèâîëèíåéíûé èíòåãðàë I ðîäà

1.
∫
C

(x+ y) ds ãäå Ñ - êîíòóð òðåóãîëüíèêà ABO ñ âåðøèíàìè A(n, 0), B(0,m) è O(n,m)

2.
∫
C

[
1√

x2 + y2 + 4
+ g(m)

]
ds, ãäå C îòðåçîê ïðÿìîé, ñîåäèíÿþùèé òî÷êèO(0, 0) èA(1, 2)

3.
∫
C

[y2 + g(m)] ds ãäå C - ïåðâàÿ àðêà öèêëîèäû

{
x = a(t− sin t)
y = a(1− cos t)

4.
∫
C

(√
x2 + y2 + g(m)

)
ds ãäå C -äóãà ðàçâåðòêè îêðóæíîñòè


x = a(cos t+ t sin t),
y = a(sin t− t cos t),

0 ≤ t ≤ 2π.

5.
∫
C

y ds

mx+ 3z
, ãäå C - äóãà ëèíèè x = nt, y =

t2√
2
, z =

t3

3

4 Âû÷èñëèòü êðèâîëèíåéíûé èíòåãðàë II ðîäà

1.
∫
C

(2xy − y)dx+ (x2 + g(m))dy ãäå C - ïðÿìàÿ A(0, 1) B(2, 1)

2.
∫
C

(exp(x))dx+ (x2 + g(m))dy ãäå C - ïðÿìàÿ A(0, 1) B(4, 1)

3.
∫
C

(exp(x− y))dx+ g(m)dy ãäå C - ïðÿìàÿ A(2, 1) B(1, 3)

4.
∫
C

(x exp(x− y))dx− exp(x+ y)g(m)dy ãäå C - ïðÿìàÿ A(2, 1) B(1, 3)

5.
∫
C

(cos(x)g(m))dx− sin(x)ydy ãäå C - ïðÿìàÿ A(π/2, 0) B(2π, π/4)

5 Âû÷èñëèòü êðèâîëèíåéíûé èíòåãðàë II ðîäà èñïîëüçóÿ

ôîðìóëó Ãðèíà

1.
∫
C

((x+ y)2 + g(m))dx− (x− y)2dy ãäå C - êîíòóð îáðàçîâàííûé ñèíóñîèäîé y = sin(x) è

îòðåçêîì îñè Ox ïðè 0 ≤ x ≤ π.
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2.
∫

x2+y2=r2
x2ydx− (xy2 + g(m))dy

3.
∫
C

((x + y)2 + g(m))dx − (x2 + y2)dy, ãäå C - òðåóãîëüíèê ñ âåðøèíàìè O(0,0), A(1,0) è

B(0,1)

4.
∫
C

(x2−y2)dx−(x2+y2+g(m))dy ãäå C - êîíòóð îáðàçîâàííûé ïîëóîêðóæíîñòüþ
√
r2 − x2

è îñüþ Ox

5.
∫

x2+y2=r2
(x+ y + g(m))dx− (x− y)dy
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