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Âàðèàíò 1, ×àñòü 1
Âñå îòâåòû äîëæíû áûòü îáîñíîâàíû. Ðàáîòà äîëæíà áûòü âûïîëíåíà àáñîëþòíî ñàìî-

ñòîÿòåëüíî, íå ïðèáåãàÿ ê ýëåêòðîííûì èñòî÷íèêàì (ïîëüçîâàíèå êîíñïåêòàìè è êíèãàìè
ðàçðåøàåòñÿ). 1 áàëë = 5 î÷êîâ. Î÷êè, íàáðàííûå ñâûøå 50, êîìïåíñèðóþò íåäîáîð çà
ðàáîòó â òå÷åíèå ñåìåñòðà.

1. (6) Íàéäèòå ðàáîòó âåêòîðíîãî ïîëÿ (y,−x) ïî ïðàâèëüíî îðèåíòèðîâàííîé ãðàíèöå
îáëàñòè:

{(x, y) |x ∈ [0, π], y ∈ [0, sin3 x]}.

2. (6) Íàéäèòå ïëîùàäü ôèãóðû íà ïëîñêîñòè, îãðàíè÷åííîé êðèâîé

(t3 − t5, t2 − t6), t ∈ [0, 1].

3. (10) Òî÷íà ëè ôîðìà ω = sin3(x)dx + cos2(y)dy
a) (4) íà òîðå R2/2πZ2;
b) (6) íà öèëèíäðå R2/Z(2π, 0)?
4. (10) Ïóñòü F = xy, G = xy, H = 2x3 + y3 − 5xy. Ïîëîæèì f = F |H=0, g = G|H=0.
a) (4) Äîêàæèòå, ÷òî g ÿâëÿåòñÿ ëîêàëüíîé êîîðäèíàòîé íà ìíîæåñòâå íóëåé H â

îêðåñòíîñòè òî÷êè p = (1, 2).
b) (6) Íàéäèòå df

dg
(p).

5. (20) Ïðè êàêèõ çíà÷åíèÿõ êîìïëåêñíûõ a, b ∈ C îòîáðàæåíèå

fa,b z 7→ az + bz2

a) (2) ÿâëÿåòñÿ ëîêàëüíûì äèôôåîìîðôèçìîì âî âñåõ òî÷êàõ îòêðûòîãî åäèíè÷íîãî
äèñêà;

b) (6) ñîõðàíÿåò äèâåðãåíöèþ;
c) (8) ñîõðàíÿåò íàïðàâëåíèå ãðàäèåíòà;
d) (4) ñîõðàíÿåò ñàì ãðàäèåíò?
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6. (6) Íàéäèòå ïîòåíöèàë ðàäèàëüíîé ñèëû v(x) = e−2|x|+3x â R5.
7. (9) Ïóñòü v(x) = sin(|x|)x � âåêòîðíîå ïîëå â R3.
a) (3) Âû÷èñëèòå rot v.
b) (6) Ìîæåò ëè v áûòü ðîòîðîì êàêîãî-ëèáî âåêòîðíîãî ïîëÿ â R3?
8. (8) Íàéäèòå ïîòîê ãðàäèåíòà ôóíêöèè x1 + 2x2 + 3x3 + 1

|x−e1| + 2
|x−e2| + 3

|x+e3| ÷åðåç
ýëëèïñîèä x2

1 + 2x2
2 + 3x2

3 = 5/2.
9. (10) Íàéäèòå èíòåãðàë

∫
S

ω, ãäå

ω = (x + y2 + z3)dy ∧ dz + (x4 + z4)dz ∧ dx + (x3y3)dx ∧ dy

a) (5) ïî ïðàâèëüíî îðèåíòèðîâàííîé ãðàíèöå åäèíè÷íîãî êóáà
b) (5) ïî ýëëèïñîèäó

x2 +
y2

4
+

z2

9
= 1.

10. (15) Íàéäèòå êîðàçìåðíîñòü ïðîñòðàíñòâà âñåõ òî÷íûõ 1-ôîðì â ïðîñòðàíñòâå
çàìêíóòûõ 1-ôîðì íà äâóìåðíîì òîðå ñ îäíîé âûêîëîòîé òî÷êîé


