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Ïîâåðõíîñòè â R3. Ïåðâàÿ è âòîðàÿ êâàäðàòè÷íûå ôîðìû.

Äëÿ ïîâåðõíîñòè â R3, çàäàííîé ïàðàìåòðè÷åñêè r = r(u1, u2) = (x(u1, u2), y(u1, u2), z(u1, u2)),
êîýôôèöèåíòû ðèìàíîâîé ìåòðèêè (ïåðâîé êâàäðàòè÷íîé ôîðìû)
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. Àëüòåðíàòèâíî, ìåòðèêó ìîæíî íàéòè ïîäñòàíîâêîé

â dx2 + dy2 + dz2 âûðàæåíèé äëÿ äèôôåðåíöèàëîâ êîîðäèíàòíûõ ôóíêöèé x, y, z âûáðàííîé

ïàðàìåòðèçàöèè ïîâåðõíîñòè.

Êîýôôèöèåíòû âòîðîé êâàäðàòè÷íîé ôîðìû ïîâåðõíîñòè
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ãäå n =
ri×rj
|ri×rj | � âåêòîð åäèíè÷íîé íîðìàëè ê ïîâåðõíîñòè.

Ãëàâíûå êðèâèçíû λ1,2 � êîðíè õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ det(II − λI) = 0. Ãàóññîâà
êðèâèçíà K = λ1λ2 =

det II
det I , ñðåäíÿÿ êðèâèçíà 1

2(λ1 + λ2).

Çàäà÷à 1. Îïðåäåëèòå ðèìàíîâó ìåòðèêó, âòîðóþ êâàäðàòè÷íóþ ôîðìó, ãàóññîâó è ñðåäíþþ

êðèâèçíû äëÿ ñëåäóþùèõ ïîâåðõíîñòåé:

(à) ñôåðà x2 + y2 + z2 = R2;

(á) ïàðàáîëîèä âðàùåíèÿ z2 = a(x2 + y2);
(â) òîð ((R+ r cosϕ) cosψ, (R+ r cosϕ) sinψ, z = r sinϕ);

(ã) ïîâåðõíîñòü Ýííåïåðà (u− u3

3 + uv2, v − v3

3 + vu2, u2 − v2).

Çàäà÷à 2. Âû÷èñëèòå êðèâèçíó êðèâîé, âûñåêàåìîé íà ïîâåðõíîñòè ïëîñêîñòüþ, ïðîõîäÿùåé

÷åðåç åå íîðìàëü è èìåþùåé óãîë θ ñ îäíèì èç åå ãëàâíûõ íàïðàâëåíèé.


