
Äîìàøíåå çàäàíèå 3 (íà 18 îêòÿáðÿ)

1. (1) Íàéäèòå äèôôåðåíöèàë ôóíêöèè f(x, y) = (1 + xy)y.

2. (1) Íàéäèòå âñå çíà÷åíèÿ α, ïðè êîòîðûõ ôóíêöèÿ f äèôôåðåíöè-

ðóåìà â òî÷êå (0, 0), åñëè f(x, y) =
|x|3α + |y|7−α

x2 + y2
ïðè x2 + y2 6= 0,

f(0, 0) = 0.

3. (1) Äîêàæèòå, ÷òî åñëè f(u) � ïðîèçâîëüíàÿ äèôôåðåíöèðóåìàÿ

ôóíêöèÿ, òî ôóíêöèÿ ϕ(x, y) = xy+xf
(y
x

)
óäîâëåòâîðÿåò óðàâíå-

íèþ x
∂ϕ

∂x
+ y

∂ϕ

∂y
= xy + ϕ.

4. (1) Íàéäèòå åäèíè÷íûé âåêòîð
−→
l , ïî íàïðàâëåíèþ êîòîðîãî

∂f

∂l
â

òî÷êå (3; 1) äîñòèãàåò íàèáîëüøåãî çíà÷åíèÿ, åñëè f(x, y) = x−3y+√
3xy.

5. (1) Íàéäèòå óãîë ìåæäó ãðàäèåíòàìè ôóíêöèè f = ln |y/x| â òî÷êàõ
A(1/2; 1/4) è B(1;−1).

6. (3) Äëÿ ôóíêöèè u(x; y; z) = xy2z3 íàéòè ïðîèçâîäíóþ
∂u

∂x
, åñëè

à) z(x; y); á) y(x; z); � ôóíêöèè, çàäàííûå íåÿâíî óðàâíåíèåì x2+
y2 + z2 = 3xyz.

7. (2) Ïðåîáðàçóéòå óðàâíåíèå x
∂z

∂x
+
√

1 + y2
∂z

∂y
= xy, ïðèíèìàÿ çà

íîâûå ïåðåìåííûå u = lnx è v = ln(y +
√

1 + y2).

8. (2) Ðàçëîæèòå ôóíêöèþ ïî ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè
(x0, y0) äî o(ρ

2) (ρ =
√

(x− x0)2 + (y − y0)2):
à) f(x, y) = sinx sin y, x0 = y0 = π/4; b) g(x, y) = xy, x0 = y0 = 1.
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