
1. Ïîíÿòèå äâîéíîãî èíòåãðàëà. Îñíîâíûå îïðåäåëåíèÿ è ñâîéñòâà.

2. Ñâÿçü ìåæäó êðèâîëèíåéíûìè èíòåãðàëàìè ïåðâîãî è âòîðîãî ðîäà. Ôîðìóëà ïåðåõîäà.

3. Êðèâîëèíåéíûé èíòåãðàë ïåðâîãî ðîäà: îïðåäåëåíèå, ñïîñîá âû÷èñëåíèÿ, ïðèëîæåíèÿ.

4. Òðîéíîé èíòåãðàë: îïðåäåëåíèå, îñíîâíûå ñâîéñòâà, òåîðåìà î ñâåäåíèè ê ïîâòîðíîìó
èíòåãðàëó.

5. Ôîðìóëà Ãðèíà è åå ïðèëîæåíèÿ (âû÷èñëåíèå ïëîùàäåé, ðàáîòà ïîëÿ).

6. Óñëîâèå íåçàâèñèìîñòè êðèâîëèíåéíîãî èíòåãðàëà âòîðîãî ðîäà îò ïóòè èíòåãðèðîâà-
íèÿ.

7. Ðÿäû Ôóðüå: ïîíÿòèå, îðòîãîíàëüíîñòü òðèãîíîìåòðè÷åñêîé ñèñòåìû, êîýôôèöèåíòû
Ôóðüå.

8. Çàìåíà ïåðåìåííûõ â òðîéíîì èíòåãðàëå. Öèëèíäðè÷åñêèå è ñôåðè÷åñêèå êîîðäèíàòû.

9. Èíòåãðèðóåìîñòü íåïðåðûâíûõ ôóíêöèé. Êëàññ èíòåãðèðóåìûõ ôóíêöèé.

10. Êðèâîëèíåéíûé èíòåãðàë âòîðîãî ðîäà: ïîíÿòèå, ñâîéñòâà, âû÷èñëåíèå.

11. Äâîéíîé èíòåãðàë. Âû÷èñëåíèå ÷åðåç ïîâòîðíûå èíòåãðàëû. Òåîðåìà Ôóáèíè.

12. Âû÷èñëåíèå ïëîùàäåé ïëîñêèõ ôèãóð ñ ïîìîùüþ êðèâîëèíåéíûõ èíòåãðàëîâ.

13. Îñíîâíûå ñâîéñòâà êðèâîëèíåéíîãî èíòåãðàëà âòîðîãî ðîäà.

14. Çàìåíà ïåðåìåííûõ â äâîéíîì èíòåãðàëå. Ïîëÿðíûå êîîðäèíàòû. ßêîáèàí.

15. Óñëîâèå íåçàâèñèìîñòè êðèâîëèíåéíîãî èíòåãðàëà îò ïóòè. Ïîëíûé äèôôåðåíöèàë.

16. Âû÷èñëèòå
∫∫

D
(x+ y) dx dy, ãäå D = {(x, y) : 0 ≤ x ≤ 1, 0 ≤ y ≤ 2}.

17. Âû÷èñëèòå
∫
L
x ds, ãäå L � äóãà îêðóæíîñòè x2 + y2 = 4 îò òî÷êè (2, 0) äî (0, 2).

18. Âû÷èñëèòå
∮
L
(x2−y)dx+(y2+x)dy, ãäå L � êîíòóð êâàäðàòà ñ âåðøèíàìè (0, 0), (1, 0), (1, 1), (0, 1),

îáõîäèìûé ïðîòèâ ÷àñîâîé ñòðåëêè.

19. Âû÷èñëèòå
∫
L
(x+ y) dl, ãäå L � îòðåçîê ïðÿìîé, ñîåäèíÿþùèé òî÷êè O(0, 0) è A(3, 4).

20. Âû÷èñëèòå
∫∫

D
e−(x2+y2) dx dy, ãäå D � êðóã x2 + y2 ≤ R2, ïåðåõîäÿ ê ïîëÿðíûì êîîðäè-

íàòàì.

21. Ñ ïîìîùüþ ôîðìóëû Ãðèíà âû÷èñëèòå
∮
L
(y2dx+ x2dy), ãäå L � êîíòóð òðåóãîëüíèêà ñ

âåðøèíàìè (0, 0), (1, 0), (0, 1), îáõîäèìûé ïðîòèâ ÷àñîâîé ñòðåëêè.

22. Âû÷èñëèòå
∫∫∫

V
(x+ y + z) dx dy dz, ãäå V = {(x, y, z) : 0 ≤ x ≤ 1, 0 ≤ y ≤ 2, 0 ≤ z ≤ 3}.

23. Âû÷èñëèòå ïëîùàäü îáëàñòè D, îãðàíè÷åííîé êðèâîé x2/3 + y2/3 = a2/3, èñïîëüçóÿ
ôîðìóëó S = 1

2

∮
L
xdy − ydx.

24. Âû÷èñëèòå
∫
L
(2xy + sinx)dx+ (x2 − cos y)dy, ãäå L � äóãà ïàðàáîëû y = x2 îò (0, 0) äî

(1, 1). Îáîñíóéòå íåçàâèñèìîñòü ðåçóëüòàòà îò ïóòè èíòåãðèðîâàíèÿ.



25. Âû÷èñëèòå
∫∫

D
(x2 + y2) dx dy, ãäå D îãðàíè÷åíà ïðÿìûìè x = 0, y = 0, x+ y = 1.

26. Âû÷èñëèòå
∫
L

√
x2 + y2 ds, ãäå L � âèíòîâàÿ ëèíèÿ x = R cos t, y = R sin t, z = ht, t ∈

[0, 2π].

27. Âû÷èñëèòå
∫∫∫

V

√
x2 + y2 + z2 dx dy dz, ãäå V � øàð x2 + y2 + z2 ≤ R2, ïåðåéäÿ ê ñôå-

ðè÷åñêèì êîîðäèíàòàì.

28. Íàéäèòå ìàññó êðèâîé L : y = x2, x ∈ [0, 1], åñëè ëèíåéíàÿ ïëîòíîñòü ρ(x, y) = x+ y.

29. Âû÷èñëèòå
∫
L
(x− y)dx+ (x+ y)dy, ãäå L � âåðõíÿÿ ïîëóîêðóæíîñòü x2 + y2 = 1, y ≥ 0,

îáõîäèìàÿ îò (−1, 0) äî (1, 0).

30. Âû÷èñëèòå
∫∫

D
x
y
dx dy, ãäå D = {(x, y) : 1 ≤ x ≤ 2, 1/x ≤ y ≤ x}, èçìåíèâ ïîðÿäîê

èíòåãðèðîâàíèÿ.

31. Âû÷èñëèòå
∫
L
x dx+ y dy, ãäå L � äóãà ïàðàáîëû y = x2 îò (0, 0) äî (1, 1).

32. Âû÷èñëèòå
∫∫∫

V
x dx dy dz, ãäå V � òåòðàýäð, îãðàíè÷åííûé ïëîñêîñòÿìè x = 0, y =

0, z = 0, x+ y + z = 1.

33. Âû÷èñëèòå ïëîùàäü îáëàñòè D, îãðàíè÷åííîé ïàðàáîëîé y = x2 − 2x è ïðÿìîé y = x,
ñ ïîìîùüþ äâîéíîãî èíòåãðàëà.

34. Âû÷èñëèòå
∫∫

D
5 dx dy, ãäå D � êðóã x2 + (y − 1)2 ≤ 1.

35. Âû÷èñëèòå
∫
L
(x2 + y) ds, ãäå L � ëîìàíàÿ OAB ñ âåðøèíàìè O(0, 0), A(1, 0), B(1, 2).

36. Èñïîëüçóÿ ôîðìóëó Ãðèíà, âû÷èñëèòå
∮
L
(ex sin y−3y)dx+(ex cos y+x)dy, ãäå L � ýëëèïñ

x2

4
+ y2 = 1, îáõîäèìûé ïðîòèâ ÷àñîâîé ñòðåëêè.

37. Âû÷èñëèòå
∫
L
y dx+x dy ïî îêðóæíîñòè x2+y2 = 4, îáõîäèìîé îäèí ðàç ïðîòèâ ÷àñîâîé

ñòðåëêè.

38. Âû÷èñëèòå
∫∫

D

√
1− x2 − y2 dx dy, ãäå D � ïîëóêðóã x2 + y2 ≤ 1, y ≥ 0, ïåðåéäÿ ê

ïîëÿðíûì êîîðäèíàòàì.

39. Âû÷èñëèòå
∫∫∫

V
(x2+y2) dx dy dz, ãäå V � òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè z = x2+y2

è z = 4, èñïîëüçóÿ öèëèíäðè÷åñêèå êîîðäèíàòû.

40. Âû÷èñëèòå
∫∫

D
xy dx dy, ãäå D � òðåóãîëüíèê ñ âåðøèíàìè (0, 0), (1, 0), (0, 1).

41. Âû÷èñëèòå
∫
L
(x+ y)dx+ (x− y)dy, ãäå L � îòðåçîê ïðÿìîé îò òî÷êè (1, 0) äî (0, 1).


