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2�1 Âû÷èñëèòü ïëîùàäü ïîâåðõíîñòè â R3, çàäàííîé óñëîâèÿìè x2 + y2 ≤ 1, z = xy.

2�2 Âû÷èñëèòü df1 ∧ df2 ∧ df3, ãäå f1, f2, f3 � ãëàäêèå ôóíêöèè íà R3.

2�3 Íàéòè èíòåãðàë îò äèôôåðåíöèàëà äèôôåðåíöèàëüíîé 1-ôîðìû

x2x3dx1 + x1dx2 + dx3

ïî åäèíè÷íîé ñôåðå ñ öåíòðîì â íóëå â R3.

2�4 Âû÷èñëèòü èíòåãðàë ∫
γ

(x2 − 2xy)dx + (y2 − 2xy)dy

ïî êðèâîé γ = {(x, y) : y = x2, x ∈ [−1, 1]} (îðèåíòèðîâàííîé â ñîîòâåòñòâèè ñ âîçðàñòàíè-
åì x).

2�5 Íàéòè èíòåãðàë îò 2-ôîðìû xdydz + ydzdx + zdxdy ïî åäèíè÷íîé ñôåðå ñ öåíòðîì
â íóëå.

2�6 Íàéòè èíòåãðàë îò 2-ôîðìû x3dydz+y3dzdx+z3dxdy ïî åäèíè÷íîé ñôåðå ñ öåíòðîì
â íóëå.

2�7 Íàéòè èíòåãðàë îò 1-ôîðìû ydx+zdy+xdz ïî îêðóæíîñòè, ïîëó÷åííîé â ïåðåñå÷å-
íèè åäèíè÷íîé ñôåðû ñ öåíòðîì â íóëå è ïëîñêîñòè x+y +z = 0 (èñïîëüçóÿ åñòåñòâåííóþ
îðèåíòàöèþ ýòîé îêðóæíîñòè êàê ãðàíèöû êðóãà).

2�8 Äëÿ ãëàäêîé ôóíêöèè f è ãëàäêîãî âåêòîðíîãî ïîëÿ F íà R3 äîêàçàòü ôîðìóëó

rot (fF ) = frot F + [∇f, F ],

ãäå [u, v] îáîçíà÷àåò âåêòîðíîå ïðîèçâåäåíèå.

2�9 Ïóñòü F � íåïðåðûâíî äèôôåðåíöèðóåìîå âåêòîðíîå ïîëå â R3. Äîêàçàòü, ÷òî åãî
ðîòîð âû÷èñëÿåòñÿ ïî ôîðìóëå

rot F (x) = lim
ε→0

3

4πε3

∫
|x−y|=ε

[F (y), n(y)] λ2(dy),

ãäå [u, v] � âåêòîðíîå ïðîèçâåäåíèå, n(y) � åäèíè÷íàÿ âíåøíÿÿ íîðìàëü â y ê ñôåðå
ðàäèóñà ε ñ öåíòðîì â x.

2�10 Íàéòè èíòåãðàë ∫
γ

xdy − ydx

x2 + y2
,

ãäå γ � çàìêíóòàÿ ëîìàíàÿ áåç ñàìîïåðåñå÷åíèé, ïðè÷åì íà÷àëî êîîðäèíàò ëåæèò âíóòðè
îãðàíè÷åííîãî ýòîé ëîìàíîé ìíîãîóãîëüíèêà.


