
ÄÇ 1

Áàêàëàâðèàò ÀÓ, 2 êóðñ èíôîðìàòèêè

1. Íàéäèòå ìàññó, ðàñïðåäåëåííóþ ïî ÷àñòè ãèïåðáîëè÷åñêîãî ïàðàáîëîèäà x2 − y2 = 2z,
âûðåçàåìîé öèëèíäðîì x2 + y2 = 1, ñ ïëîòíîñòüþ ρ = ρ0|z|.

2. Âû÷èñëèòü èíòåãðàë

I =

∫∫
Φ

ydS,

ãäå Φ ÷àñòü ïîâåðõíîñòè öèëèíäðà x = 2y2 + 1, ïðè y > 0, âûðåçàííàÿ ïîâåðõíîñòÿìè
x = y2 + z2, x = 2, x = 3.

3. Âû÷èñëèòå ìîìåíò èíåðöèè Iz îòíîñèòåëüíî îñèOz îäíîðîäíîé (ïëîòíîñòü ðàâíà ρ0 = const)
ñôåðè÷åñêîé îáîëî÷êè x2 + y2 + z2 = a2, z ≥ 0.

4. Âû÷èñëèòü èíòåãðàë: ∫∫
S

(x− 1)3dydz,

ãäå S � âíåøíÿÿ ñòîðîíà ïîëóñôåðû x2 + y2 + z2 = 2x, z ≤ 0.
5. Âû÷èñëèòü èíòåãðàë: ∫∫

S

dxdy

z
,

ãäå S � âíåøíÿÿ ñòîðîíà ýëëèïñîèäà x2/a2 + y2/b2 + z2/c2 = 1, z ≥ 0.
6. Âû÷èñëèòü èíòåãðàë: ∫∫

S

(2x2 + y2 + z2)dydz,

ãäå S � âíåøíÿÿ ñòîðîíà áîêîâîé ïîâåðõíîñòè êîíóñà
√
y2 + z2 ≤ x ≤ H.

Ñòîêñ è òîëüêî Ñòîêñ.
7. Âû÷èñëèòü èíòåãðàë: ∫

L

(x+ z)dx+ (x− y)dy + xdz,

ãäå L � ýëëèïñ x2

a2
+ y2

b2
= 1, z = c, îðèåíòèðîâàííûé îòðèöàòåëüíî îòíîñèòåëüíî âåêòîðà

(0; 0; 1).
8. Äîêàæèòå, ÷òî ïîäûíòåãðàëüíîå âûðàæåíèå ÿâëÿåòñÿ ïîëíûì äèôôåðåíöèàëîì è âû÷èñ-

ëèòå êðèâîëèíåéíûå èíòåãðàëû ∫
AB

yzdx+ xzdy + xydz,

ãäå A = (1, 2, 3), B = (6, 1, 1).
9. Âû÷èñëèòü èíòåãðàë: ∫

L

xdy − ydx
x2 + y2

+ zdz + (x− y)dy + xdz,

ãäå L � îêðóæíîñòü x2 + y2 + z2 = R2, x + y + z = 0, îðèåíòèðîâàííàÿ ïîëîæèòåëüíî
îòíîñèòåëüíî âåêòîðà (0; 0; 1).


