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Âàðèàíò 1
Çàäà÷à 1. Ñôåðà x2 + y2 + z2 = 1 ïîêðûòà êàðòàìè � ïàðàëëåëüíûìè ïðîåêöèÿìè íà
êîîðäèíàòíûå îñè. Ñëåäóþùèé îáúåêò çàäàí â êîîðäèíàòàõ (a, b) → (a, b,−√1− a2 − b2),
çàïèøèòå åãî â êîîðäèíàòàõ (α, β) → (

√
1− α2 − β2, α, β).

a) Âåêòîðíîå ïîëå b∂/∂a,
b) 2-ôîðìà da ∧ db.

Çàäà÷à 2. Íàéäèòå âñå âåêòîðíûå ïîëÿ v íà R3, äëÿ êîòîðûõ Lv(dx ∧ dy) = xdy ∧ dz.
Çàäà÷à 3. Âû÷èñëèòå îáú¼ì ïîâåðõíîñòè â R4, çàäàííîé ïàðàìåòðè÷åñêè:

(sin(φ) + 3 sin(ψ), sin(φ)− 3 cos(ψ), cos(φ) + 3 sin(ψ), cos(φ)− 3 cos(ψ)), 0 6 φ, ψ 6 2π.

Çàäà÷à 4. Ïóñòü f, g, h : R6 → R � ãëàäêèå ôóíêöèè, ðàâíûå íóëþ â òî÷êå x ∈ R6,
ïðè÷¼ì èõ äèôôåðåíöèàëû df , dg è dh ïîïàðíî íåïðîïîðöèîíàëüíû â ýòîé òî÷êå.

a) Äîêàæèòå, ÷òî íåîáõîäèìîå óñëîâèå ëîêàëüíîãî ýêñòðåìóìà f ïðè óñëîâèè g = h = 0
â òî÷êå x ðàâíîñèëüíî íåîáõîäèìîìó óñëîâèþ ëîêàëüíîãî ýêñòðåìóìà g ïðè óñëîâèè f =
h = 0 â ýòîé òî÷êå.

b) Êàêàÿ ñèãíàòóðà ôîðìû ìîæåò íàáëþäàòüñÿ â äîñòàòî÷íîì óñëîâèè ëîêàëüíîãî
ýêñòðåìóìà f â òî÷êå x ïðè óñëîâèè g = h = 0, åñëè g èìååò ëîêàëüíûé ìèíèìóì ïðè
óñëîâèè f = h = 0 â ýòîé òî÷êå?
Çàäà÷à 5. Äàíà êðèâàÿ C ⊂ R2, çàäàííàÿ ïàðàìåòðè÷åñêè (t2(t−1), t(t−1)2), ãäå 0 6 t 6 1.

a) Âû÷èñëèòå
∫

C
(y cos(xy)dx+ x cos(xy)dy).

b) Ïóñòü D � îáëàñòü, îãðàíè÷åííàÿ êðèâîé C. Âû÷èñëèòå
∫

D
xdx ∧ dy.

Çàäà÷à 6. Ïîñòðîéòå 2-ôîðìó íà øàðå áåç òî÷êè 0 < x2 + y2 + z2 < 1, ëåæàùóþ â ÿäðå
äèôôåðåíöèàëà d, íî íå â îáðàçå d íà ýòîì ìíîãîîáðàçèè.


