
Äîìàøíåå çàäàíèå. Ôóíêöèè íåñêîëüêèõ ïåðåìåííûõ. 1-é êóðñ, 4-é ìîäóëü, ÄÏÌ

Âàðèàíò � 1.

1. Äàíà ôóíêöèÿ f(x, y) = 4/(x2 + y2) − 1. Íà ïëîñêîñòè XOY èçîáðàçèòå ìíî-

æåñòâî, ãäå ôóíêöèÿ f îïðåäåëåíà. ßâëÿåòñÿ ëè ýòî ìíîæåñòâî îòêðûòûì, çàìêíó-

òûì, îáëàñòüþ? Èçîáðàçèòå îáëàñòè f(x, y) > 0, f(x, y) < 0, à òàêæå ëèíèè óðîâíÿ

f(x, y) = 0, f(x, y) = −1, f(x, y) = 1.
2. Äàíà ôóíêöèÿ f(x, y) = xey cosx + yey sinx + x2. Íàéäèòå âñå ïðîèçâîäíûå

ïåðâîãî è âòîðîãî ïîðÿäêà ýòîé ôóíêöèè è âû÷èñëèòå èõ çíà÷åíèÿ â òî÷êå (x0, y0) =
(1, 0).

3. Äàíà ôóíêöèÿ f(x, y) = x2y + xy2. Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó ëè-

íåàðèçàöèè â òî÷êå (x0, y0) = (1,−1). Çàïèøèòå óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê

ãðàôèêó ýòîé ôóíêöèè â ñîîòâåòñòâóþùåé òî÷êå.

4. Ôóíêöèÿ y = y(x) çàäàíà íåÿâíî óñëîâèÿìè√
10x− y + x2 − 4xy = 0, y(1) = 1.

Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó Òåéëîðà�Ïåàíî âòîðîãî ïîðÿäêà â òî÷êå x0 = 1.
5. Èññëåäóéòå íà ýêñòðåìóì ôóíêöèþ z = 3x2y − 2xy2 + 18xy.
6. Íàéäèòå íàèáîëüøåå è íàèìåíüøåå çíà÷åíèå ôóíêöèè w = 2x− 3y + z3 â øàðå

x2 + y2 + z2 ≤ 1.

.....................................................................

Äîìàøíåå çàäàíèå. Ôóíêöèè íåñêîëüêèõ ïåðåìåííûõ. 1-é êóðñ, 4-é ìîäóëü, ÄÏÌ

Âàðèàíò � 2.

1. Äàíà ôóíêöèÿ f(x, y) = x +
√
y. Íà ïëîñêîñòè XOY èçîáðàçèòå ìíîæåñòâî,

ãäå ôóíêöèÿ f îïðåäåëåíà. ßâëÿåòñÿ ëè ýòî ìíîæåñòâî îòêðûòûì, çàìêíóòûì, îáëà-

ñòüþ? Èçîáðàçèòå îáëàñòè f(x, y) > 0, f(x, y) < 0, à òàêæå ëèíèè óðîâíÿ f(x, y) =
0, f(x, y) = −1, f(x, y) = 1.

2. Äàíà ôóíêöèÿ f(x, y) = yey cosx − xey sinx + y2. Íàéäèòå âñå ïðîèçâîäíûå

ïåðâîãî è âòîðîãî ïîðÿäêà ýòîé ôóíêöèè è âû÷èñëèòå èõ çíà÷åíèÿ â òî÷êå (x0, y0) =
(π/2, 0).

3. Äàíà ôóíêöèÿ f(x, y) = x3y2 + xy2. Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó

ëèíåàðèçàöèè â òî÷êå (x0, y0) = (1, 2). Çàïèøèòå óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê
ãðàôèêó ýòîé ôóíêöèè â ñîîòâåòñòâóþùåé òî÷êå.

4. Ôóíêöèÿ y = y(x) çàäàíà íåÿâíî óñëîâèÿìè

4√
x+
√
y
+ 3y2 − 5x4 = 0, y(1) = 1.

Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó Òåéëîðà�Ïåàíî âòîðîãî ïîðÿäêà â òî÷êå x0 = 1.
5. Èññëåäóéòå íà ýêñòðåìóì ôóíêöèþ z = 2x2y + 3xy2 − 18xy.
6. Íàéäèòå íàèáîëüøåå è íàèìåíüøåå çíà÷åíèå ôóíêöèè w = x+ 2y2 + z3 â øàðå

x2 + y2 + z2 ≤ 1.



Äîìàøíåå çàäàíèå. Ôóíêöèè íåñêîëüêèõ ïåðåìåííûõ. 1-é êóðñ, 4-é ìîäóëü, ÄÏÌ

Âàðèàíò � 3.

1. Äàíà ôóíêöèÿ f(x, y) = ln (x2 + y2 − 1). Íà ïëîñêîñòè XOY èçîáðàçèòå ìíî-

æåñòâî, ãäå ôóíêöèÿ f îïðåäåëåíà. ßâëÿåòñÿ ëè ýòî ìíîæåñòâî îòêðûòûì, çàìêíó-

òûì, îáëàñòüþ? Èçîáðàçèòå îáëàñòè f(x, y) > 0, f(x, y) < 0, à òàêæå ëèíèè óðîâíÿ

f(x, y) = 0, f(x, y) = −1, f(x, y) = 1.
2. Äàíà ôóíêöèÿ f(x, y) = xex cos y−yex sin y. Íàéäèòå âñå ïðîèçâîäíûå ïåðâîãî è

âòîðîãî ïîðÿäêà ýòîé ôóíêöèè è âû÷èñëèòå èõ çíà÷åíèÿ â òî÷êå (x0, y0) = (0,−π/2).
3. Äàíà ôóíêöèÿ f(x, y) = xy2 + x3 + y. Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó

ëèíåàðèçàöèè â òî÷êå (x0, y0) = (2, 1). Çàïèøèòå óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê
ãðàôèêó ýòîé ôóíêöèè â ñîîòâåòñòâóþùåé òî÷êå.

4. Ôóíêöèÿ y = y(x) çàäàíà íåÿâíî óñëîâèÿìè

5xy − 3x2y2 − 2yx = 0, y(1) = 1.

Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó Òåéëîðà�Ïåàíî âòîðîãî ïîðÿäêà â òî÷êå x0 = 1.
5. Èññëåäóéòå íà ýêñòðåìóì ôóíêöèþ z = (x2 − 6x)(y2 + 2y).
6. Íàéäèòå íàèáîëüøåå è íàèìåíüøåå çíà÷åíèå ôóíêöèè w = x + y2 + y − z3 â

øàðå x2 + y2 + z2 ≤ 1.

...................................................................

Äîìàøíåå çàäàíèå. Ôóíêöèè íåñêîëüêèõ ïåðåìåííûõ. 1-é êóðñ, 4-é ìîäóëü, ÄÏÌ

Âàðèàíò � 4.

1. Äàíà ôóíêöèÿ f(x, y) = 1
2 −

√
1− x2 − y2. Íà ïëîñêîñòè XOY èçîáðàçèòå ìíî-

æåñòâî, ãäå ôóíêöèÿ f îïðåäåëåíà. ßâëÿåòñÿ ëè ýòî ìíîæåñòâî îòêðûòûì, çàìêíó-

òûì, îáëàñòüþ? Èçîáðàçèòå îáëàñòè f(x, y) > 0, f(x, y) < 0, à òàêæå ëèíèè óðîâíÿ

f(x, y) = 0, f(x, y) = −1/2, f(x, y) = 1/2.
2. Äàíà ôóíêöèÿ f(x, y) = yex cos y + xex sin y + ex. Íàéäèòå âñå ïðîèçâîäíûå

ïåðâîãî è âòîðîãî ïîðÿäêà ýòîé ôóíêöèè è âû÷èñëèòå èõ çíà÷åíèÿ â òî÷êå (x0, y0) =
(1, 1).

3. Äàíà ôóíêöèÿ f(x, y) = xy + x2y2. Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó ëè-

íåàðèçàöèè â òî÷êå (x0, y0) = (−1, 1). Çàïèøèòå óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê

ãðàôèêó ýòîé ôóíêöèè â ñîîòâåòñòâóþùåé òî÷êå.

4. Ôóíêöèÿ y = y(x) çàäàíà íåÿâíî óñëîâèÿìè

4xy

x+ y
+ x5 − 3

√
y = 0, y(1) = 1.

Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó Òåéëîðà�Ïåàíî âòîðîãî ïîðÿäêà â òî÷êå x0 = 1.
5. Èññëåäóéòå íà ýêñòðåìóì ôóíêöèþ z = (x2 + 6x)(y2 − 4y).
6. Íàéäèòå íàèáîëüøåå è íàèìåíüøåå çíà÷åíèå ôóíêöèè w = 4x3+3y− z3 â øàðå

x2 + y2 + z2 ≤ 1.



Äîìàøíåå çàäàíèå. Ôóíêöèè íåñêîëüêèõ ïåðåìåííûõ. 1-é êóðñ, 4-é ìîäóëü, ÄÏÌ

Âàðèàíò � 5.

1. Äàíà ôóíêöèÿ f(x, y) = ln (y2 − 4x+ 8). Íà ïëîñêîñòè XOY èçîáðàçèòå ìíî-

æåñòâî, ãäå ôóíêöèÿ f îïðåäåëåíà. ßâëÿåòñÿ ëè ýòî ìíîæåñòâî îòêðûòûì, çàìêíó-

òûì, îáëàñòüþ? Èçîáðàçèòå îáëàñòè f(x, y) > 0, f(x, y) < 0, à òàêæå ëèíèè óðîâíÿ

f(x, y) = 0, f(x, y) = − ln 2, f(x, y) = ln 2.
2. Äàíà ôóíêöèÿ f(x, y) = (x2 − y2)ey cosx+ 2xyey sinx+ x2. Íàéäèòå âñå ïðîèç-

âîäíûå ïåðâîãî è âòîðîãî ïîðÿäêà ýòîé ôóíêöèè è âû÷èñëèòå èõ çíà÷åíèÿ â òî÷êå

(x0, y0) = (0, 0).
3. Äàíà ôóíêöèÿ f(x, y) = x2 − y2x. Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó ëè-

íåàðèçàöèè â òî÷êå (x0, y0) = (2,−1). Çàïèøèòå óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê

ãðàôèêó ýòîé ôóíêöèè â ñîîòâåòñòâóþùåé òî÷êå.

4. Ôóíêöèÿ y = y(x) çàäàíà íåÿâíî óñëîâèÿìè

3x5 + 4
√
xy − 7y2 = 0, y(1) = 1.

Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó Òåéëîðà�Ïåàíî âòîðîãî ïîðÿäêà â òî÷êå x0 = 1.
5. Èññëåäóéòå íà ýêñòðåìóì ôóíêöèþ z = z = x3y − 3xy − y2.
6. Íàéäèòå íàèáîëüøåå è íàèìåíüøåå çíà÷åíèå ôóíêöèè w = 5x3 − 5y + z2 + z â

øàðå x2 + y2 + z2 ≤ 1.

...................................................................

Äîìàøíåå çàäàíèå. Ôóíêöèè íåñêîëüêèõ ïåðåìåííûõ. 1-é êóðñ, 4-é ìîäóëü, ÄÏÌ

Âàðèàíò � 6.

1. Äàíà ôóíêöèÿ f(x, y) = arcsin(x2 + y2 − 3). Íà ïëîñêîñòè XOY èçîáðàçèòå

ìíîæåñòâî, ãäå ôóíêöèÿ f îïðåäåëåíà. ßâëÿåòñÿ ëè ýòî ìíîæåñòâî îòêðûòûì, çà-

ìêíóòûì, îáëàñòüþ? Èçîáðàçèòå îáëàñòè f(x, y) > 0, f(x, y) < 0, à òàêæå ëèíèè

óðîâíÿ f(x, y) = 0, f(x, y) = −π/6, f(x, y) = π/6.
2. Äàíà ôóíêöèÿ f(x, y) = x2 + 2xyey cosx+ (y2 − x2)ey sinx. Íàéäèòå âñå ïðîèç-

âîäíûå ïåðâîãî è âòîðîãî ïîðÿäêà ýòîé ôóíêöèè è âû÷èñëèòå èõ çíà÷åíèÿ â òî÷êå

(x0, y0) = (−1, 1).
3. Äàíà ôóíêöèÿ f(x, y) = sin(xy) + y2. Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó

ëèíåàðèçàöèè â òî÷êå (x0, y0) = (0, 1). Çàïèøèòå óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê
ãðàôèêó ýòîé ôóíêöèè â ñîîòâåòñòâóþùåé òî÷êå.

4. Ôóíêöèÿ y = y(x) çàäàíà íåÿâíî óñëîâèÿìè√
5x− y + 3x3 − 5y2 = 0, y(1) = 1.

Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó Òåéëîðà�Ïåàíî âòîðîãî ïîðÿäêà â òî÷êå x0 = 1.
5. Èññëåäóéòå íà ýêñòðåìóì ôóíêöèþ z = 2x3y − 6xy + y2.
6. Íàéäèòå íàèáîëüøåå è íàèìåíüøåå çíà÷åíèå ôóíêöèè w = x + x2 + y3 + z â

øàðå x2 + y2 + z2 ≤ 1.



Äîìàøíåå çàäàíèå. Ôóíêöèè íåñêîëüêèõ ïåðåìåííûõ. 1-é êóðñ, 4-é ìîäóëü, ÄÏÌ

Âàðèàíò � 7.

1. Äàíà ôóíêöèÿ f(x, y) = ln sin (x2 + y2). Íà ïëîñêîñòè XOY èçîáðàçèòå ìíî-

æåñòâî, ãäå ôóíêöèÿ f îïðåäåëåíà. ßâëÿåòñÿ ëè ýòî ìíîæåñòâî îòêðûòûì, çàìêíó-

òûì, îáëàñòüþ? Èçîáðàçèòå îáëàñòè f(x, y) > 0, f(x, y) < 0, à òàêæå ëèíèè óðîâíÿ

f(x, y) = 0, f(x, y) = − ln 2, f(x, y) = −(ln 2)/2.
2. Äàíà ôóíêöèÿ f(x, y) = (x2− y2)ex cos y− 2xyex sin y. Íàéäèòå âñå ïðîèçâîäíûå

ïåðâîãî è âòîðîãî ïîðÿäêà ýòîé ôóíêöèè è âû÷èñëèòå èõ çíà÷åíèÿ â òî÷êå (x0, y0) =
(2, 3).

3. Äàíà ôóíêöèÿ f(x, y) = cos(xy2). Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó ëè-

íåàðèçàöèè â òî÷êå (x0, y0) = (0, 1). Çàïèøèòå óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê

ãðàôèêó ýòîé ôóíêöèè â ñîîòâåòñòâóþùåé òî÷êå.

4. Ôóíêöèÿ y = y(x) çàäàíà íåÿâíî óñëîâèÿìè√
5y − 4x+ 3x4 − 4y3 = 0, y(1) = 1.

Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó Òåéëîðà�Ïåàíî âòîðîãî ïîðÿäêà â òî÷êå x0 = 1.
5. Èññëåäóéòå íà ýêñòðåìóì ôóíêöèþ z = x2 + xy3 − 3yx.
6. Íàéäèòå íàèáîëüøåå è íàèìåíüøåå çíà÷åíèå ôóíêöèè w = 6x − x2 − 8y + z3 â

øàðå x2 + y2 + z2 ≤ 1.

.........................................................

Äîìàøíåå çàäàíèå. Ôóíêöèè íåñêîëüêèõ ïåðåìåííûõ. 1-é êóðñ, 4-é ìîäóëü, ÄÏÌ

Âàðèàíò � 8.

1. Äàíà ôóíêöèÿ f(x, y) = arcsin(y/x). Íà ïëîñêîñòè XOY èçîáðàçèòå ìíîæå-

ñòâî, ãäå ôóíêöèÿ f îïðåäåëåíà. ßâëÿåòñÿ ëè ýòî ìíîæåñòâî îòêðûòûì, çàìêíó-

òûì, îáëàñòüþ? Èçîáðàçèòå îáëàñòè f(x, y) > 0, f(x, y) < 0, à òàêæå ëèíèè óðîâíÿ

f(x, y) = 0, f(x, y) = −π/6, f(x, y) = π/6.
2. Äàíà ôóíêöèÿ f(x, y) = y2 + 2xyex cos y + (x2 − y2)ex sin y. Íàéäèòå âñå ïðîèç-

âîäíûå ïåðâîãî è âòîðîãî ïîðÿäêà ýòîé ôóíêöèè è âû÷èñëèòå èõ çíà÷åíèÿ â òî÷êå

(x0, y0) = (3, 2).
3. Äàíà ôóíêöèÿ f(x, y) = tg(x2y). Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó ëè-

íåàðèçàöèè â òî÷êå (x0, y0) = (0, 0). Çàïèøèòå óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê

ãðàôèêó ýòîé ôóíêöèè â ñîîòâåòñòâóþùåé òî÷êå.

4. Ôóíêöèÿ y = y(x) çàäàíà íåÿâíî óñëîâèÿìè

(3− y)x −
√
x−√y = 0, y(1) = 1.

Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó Òåéëîðà�Ïåàíî âòîðîãî ïîðÿäêà â òî÷êå x0 = 1.
5. Èññëåäóéòå íà ýêñòðåìóì ôóíêöèþ z = xy3 − 12xy + x2.
6. Íàéäèòå íàèáîëüøåå è íàèìåíüøåå çíà÷åíèå ôóíêöèè w = x+ 2y3 − z3 â øàðå

x2 + y2 + z2 ≤ 1.



Äîìàøíåå çàäàíèå. Ôóíêöèè íåñêîëüêèõ ïåðåìåííûõ. 1-é êóðñ, 4-é ìîäóëü, ÄÏÌ

Âàðèàíò � 9.

1. Äàíà ôóíêöèÿ f(x, y) =
√
x+ y −

√
x. Íà ïëîñêîñòè XOY èçîáðàçèòå ìíî-

æåñòâî, ãäå ôóíêöèÿ f îïðåäåëåíà. ßâëÿåòñÿ ëè ýòî ìíîæåñòâî îòêðûòûì, çàìêíó-

òûì, îáëàñòüþ? Èçîáðàçèòå îáëàñòè f(x, y) > 0, f(x, y) < 0, à òàêæå ëèíèè óðîâíÿ

f(x, y) = 0, f(x, y) = −1, f(x, y) = 1.
2. Äàíà ôóíêöèÿ f(x, y) = ex + y ln (x2 + y2) − 2x arctg(x/y). Íàéäèòå âñå ïðîèç-

âîäíûå ïåðâîãî è âòîðîãî ïîðÿäêà ýòîé ôóíêöèè è âû÷èñëèòå èõ çíà÷åíèÿ â òî÷êå

(x0, y0) = (0, 1).
3. Äàíà ôóíêöèÿ f(x, y) = ctg(x2y2). Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó ëè-

íåàðèçàöèè â òî÷êå (x0, y0) = (1,−1). Çàïèøèòå óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê

ãðàôèêó ýòîé ôóíêöèè â ñîîòâåòñòâóþùåé òî÷êå.

4. Ôóíêöèÿ y = y(x) çàäàíà íåÿâíî óñëîâèÿìè

3
√
x

y2
+

2
√
y

x2
− 5xy = 0, y(1) = 1.

Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó Òåéëîðà�Ïåàíî âòîðîãî ïîðÿäêà â òî÷êå x0 = 1.
5. Èññëåäóéòå íà ýêñòðåìóì ôóíêöèþ z = x3 + 3xy2 − 3x.
6. Íàéäèòå íàèáîëüøåå è íàèìåíüøåå çíà÷åíèå ôóíêöèè w = x3 − y3 + z3 â øàðå

x2 + y2 + z2 ≤ 1.

.................................................................

Äîìàøíåå çàäàíèå. Ôóíêöèè íåñêîëüêèõ ïåðåìåííûõ. 1-é êóðñ, 4-é ìîäóëü, ÄÏÌ

Âàðèàíò � 10.

1. Äàíà ôóíêöèÿ f(x, y) = ln(xy). Íà ïëîñêîñòè XOY èçîáðàçèòå ìíîæåñòâî,

ãäå ôóíêöèÿ f îïðåäåëåíà. ßâëÿåòñÿ ëè ýòî ìíîæåñòâî îòêðûòûì, çàìêíóòûì, îáëà-

ñòüþ? Èçîáðàçèòå îáëàñòè f(x, y) > 0, f(x, y) < 0, à òàêæå ëèíèè óðîâíÿ f(x, y) =
0, f(x, y) = −1, f(x, y) = 1.

2. Äàíà ôóíêöèÿ f(x, y) = x2 + x ln (x2 + y2) + 2y arctg(x/y). Íàéäèòå âñå ïðîèç-
âîäíûå ïåðâîãî è âòîðîãî ïîðÿäêà ýòîé ôóíêöèè è âû÷èñëèòå èõ çíà÷åíèÿ â òî÷êå

(x0, y0) = (0, 1).
3. Äàíà ôóíêöèÿ f(x, y) = ln cos(xy). Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó ëè-

íåàðèçàöèè â òî÷êå (x0, y0) = (0, 0). Çàïèøèòå óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê

ãðàôèêó ýòîé ôóíêöèè â ñîîòâåòñòâóþùåé òî÷êå.

4. Ôóíêöèÿ y = y(x) çàäàíà íåÿâíî óñëîâèÿìè

4x
√
y + y

√
x− 2x− 3y2 = 0, y(1) = 1.

Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó Òåéëîðà�Ïåàíî âòîðîãî ïîðÿäêà â òî÷êå x0 = 1.
5. Èññëåäóéòå íà ýêñòðåìóì ôóíêöèþ z = 4x3 + 3xy2 − 12x.
6. Íàéäèòå íàèáîëüøåå è íàèìåíüøåå çíà÷åíèå ôóíêöèè w = xy + z â øàðå x2 +

y2 + z2 ≤ 1.



Äîìàøíåå çàäàíèå. Ôóíêöèè íåñêîëüêèõ ïåðåìåííûõ. 1-é êóðñ, 4-é ìîäóëü, ÄÏÌ

Âàðèàíò � 11.

1. Äàíà ôóíêöèÿ f(x, y) = y + 1/
√
x. Íà ïëîñêîñòè XOY èçîáðàçèòå ìíîæå-

ñòâî, ãäå ôóíêöèÿ f îïðåäåëåíà. ßâëÿåòñÿ ëè ýòî ìíîæåñòâî îòêðûòûì, çàìêíó-

òûì, îáëàñòüþ? Èçîáðàçèòå îáëàñòè f(x, y) > 0, f(x, y) < 0, à òàêæå ëèíèè óðîâíÿ

f(x, y) = 0, f(x, y) = −1, f(x, y) = 1.
2. Äàíà ôóíêöèÿ f(x, y) = x ln (x2 + y2) − 2y arctg(y/x) + y2. Íàéäèòå âñå ïðîèç-

âîäíûå ïåðâîãî è âòîðîãî ïîðÿäêà ýòîé ôóíêöèè è âû÷èñëèòå èõ çíà÷åíèÿ â òî÷êå

(x0, y0) = (1, 0).
3. Äàíà ôóíêöèÿ f(x, y) = y lnx + x ln y. Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó

ëèíåàðèçàöèè â òî÷êå (x0, y0) = (1, 1). Çàïèøèòå óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê
ãðàôèêó ýòîé ôóíêöèè â ñîîòâåòñòâóþùåé òî÷êå.

4. Ôóíêöèÿ y = y(x) çàäàíà íåÿâíî óñëîâèÿìè

3
√
xy − 2

√
x

y
− y6 = 0, y(1) = 1.

Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó Òåéëîðà�Ïåàíî âòîðîãî ïîðÿäêà â òî÷êå x0 = 1.
5. Èññëåäóéòå íà ýêñòðåìóì ôóíêöèþ z = y3 + 3x2y − 3y.
6. Íàéäèòå íàèáîëüøåå è íàèìåíüøåå çíà÷åíèå ôóíêöèè w = x3 + y + z â øàðå

x2 + y2 + z2 ≤ 1.

....................................................................

Äîìàøíåå çàäàíèå. Ôóíêöèè íåñêîëüêèõ ïåðåìåííûõ. 1-é êóðñ, 4-é ìîäóëü, ÄÏÌ

Âàðèàíò � 12.

1. Äàíà ôóíêöèÿ f(x, y) = 1/x + 1/y. Íà ïëîñêîñòè XOY èçîáðàçèòå ìíîæå-

ñòâî, ãäå ôóíêöèÿ f îïðåäåëåíà. ßâëÿåòñÿ ëè ýòî ìíîæåñòâî îòêðûòûì, çàìêíó-

òûì, îáëàñòüþ? Èçîáðàçèòå îáëàñòè f(x, y) > 0, f(x, y) < 0, à òàêæå ëèíèè óðîâíÿ

f(x, y) = 0, f(x, y) = −1, f(x, y) = 1.
2. Äàíà ôóíêöèÿ f(x, y) = y ln (x2 + y2) + 2x arctg(y/x) + x2. Íàéäèòå âñå ïðîèç-

âîäíûå ïåðâîãî è âòîðîãî ïîðÿäêà ýòîé ôóíêöèè è âû÷èñëèòå èõ çíà÷åíèÿ â òî÷êå

(x0, y0) = (1, 0).
3. Äàíà ôóíêöèÿ f(x, y) = exy. Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó ëèíåàðèçà-

öèè â òî÷êå (x0, y0) = (0, 0). Çàïèøèòå óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ãðàôèêó

ýòîé ôóíêöèè â ñîîòâåòñòâóþùåé òî÷êå.

4. Ôóíêöèÿ y = y(x) çàäàíà íåÿâíî óñëîâèÿìè√
5x− 4y + xy − 2y5 = 0, y(1) = 1.

Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó Òåéëîðà�Ïåàíî âòîðîãî ïîðÿäêà â òî÷êå x0 = 1.
5. Èññëåäóéòå íà ýêñòðåìóì ôóíêöèþ z = y3 + 12x2y − 12y.
6. Íàéäèòå íàèáîëüøåå è íàèìåíüøåå çíà÷åíèå ôóíêöèè w = −x+ y + y2 â øàðå

x2 + y2 + z2 ≤ 1.



Äîìàøíåå çàäàíèå. Ôóíêöèè íåñêîëüêèõ ïåðåìåííûõ. 1-é êóðñ, 4-é ìîäóëü, ÄÏÌ

Âàðèàíò � 13.

1. Äàíà ôóíêöèÿ f(x, y) =
√
x+
√
y − 1. Íà ïëîñêîñòè XOY èçîáðàçèòå ìíî-

æåñòâî, ãäå ôóíêöèÿ f îïðåäåëåíà. ßâëÿåòñÿ ëè ýòî ìíîæåñòâî îòêðûòûì, çàìêíó-

òûì, îáëàñòüþ? Èçîáðàçèòå îáëàñòè f(x, y) > 0, f(x, y) < 0, à òàêæå ëèíèè óðîâíÿ

f(x, y) = 0, f(x, y) = 2, f(x, y) = 1.
2. Äàíà ôóíêöèÿ f(x, y) = ex−2xy cos (x2 − y2 + y). Íàéäèòå âñå ïðîèçâîäíûå ïåð-

âîãî è âòîðîãî ïîðÿäêà ýòîé ôóíêöèè è âû÷èñëèòå èõ çíà÷åíèÿ â òî÷êå (x0, y0) =
(1, 1).

3. Äàíà ôóíêöèÿ f(x, y) = ex
2y. Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó ëèíåàðèçà-

öèè â òî÷êå (x0, y0) = (0, 0). Çàïèøèòå óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ãðàôèêó

ýòîé ôóíêöèè â ñîîòâåòñòâóþùåé òî÷êå.

4. Ôóíêöèÿ y = y(x) çàäàíà íåÿâíî óñëîâèÿìè

10xy − 5yx − 5x3y = 0, y(1) = 1.

Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó Òåéëîðà�Ïåàíî âòîðîãî ïîðÿäêà â òî÷êå x0 = 1.
5. Èññëåäóéòå íà ýêñòðåìóì ôóíêöèþ z = 2x3y + xy2 − 10xy.
6. Íàéäèòå íàèáîëüøåå è íàèìåíüøåå çíà÷åíèå ôóíêöèè w = x + x2 + y − z3 â

øàðå x2 + y2 + z2 ≤ 1.

....................................................................

Äîìàøíåå çàäàíèå. Ôóíêöèè íåñêîëüêèõ ïåðåìåííûõ. 1-é êóðñ, 4-é ìîäóëü, ÄÏÌ

Âàðèàíò � 14.

1. Äàíà ôóíêöèÿ f(x, y) = arctg(1/(x2− y2)). Íà ïëîñêîñòè XOY èçîáðàçèòå ìíî-

æåñòâî, ãäå ôóíêöèÿ f îïðåäåëåíà. ßâëÿåòñÿ ëè ýòî ìíîæåñòâî îòêðûòûì, çàìêíó-

òûì, îáëàñòüþ? Èçîáðàçèòå îáëàñòè f(x, y) > 0, f(x, y) < 0, à òàêæå ëèíèè óðîâíÿ

f(x, y) = π/6, f(x, y) = −π/4, f(x, y) = π/4.
2. Äàíà ôóíêöèÿ f(x, y) = ey + ex−2xy sin (x2 − y2 + y). Íàéäèòå âñå ïðîèçâîäíûå

ïåðâîãî è âòîðîãî ïîðÿäêà ýòîé ôóíêöèè è âû÷èñëèòå èõ çíà÷åíèÿ â òî÷êå (x0, y0) =
(−1, 1).

3. Äàíà ôóíêöèÿ f(x, y) = sin(xy2). Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó ëèíå-

àðèçàöèè â òî÷êå (x0, y0) = (1,−1). Çàïèøèòå óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê

ãðàôèêó ýòîé ôóíêöèè â ñîîòâåòñòâóþùåé òî÷êå.

4. Ôóíêöèÿ y = y(x) çàäàíà íåÿâíî óñëîâèÿìè

4x

y2
− 3y

x2
−√xy = 0, y(1) = 1.

Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó Òåéëîðà�Ïåàíî âòîðîãî ïîðÿäêà â òî÷êå x0 = 1.
5. Èññëåäóéòå íà ýêñòðåìóì ôóíêöèþ z = x3y − xy2 − 20xy.
6. Íàéäèòå íàèáîëüøåå è íàèìåíüøåå çíà÷åíèå ôóíêöèè w = x + y3 − z3 â øàðå

x2 + y2 + z2 ≤ 1.



Äîìàøíåå çàäàíèå. Ôóíêöèè íåñêîëüêèõ ïåðåìåííûõ. 1-é êóðñ, 4-é ìîäóëü, ÄÏÌ

Âàðèàíò � 15.

1. Äàíà ôóíêöèÿ f(x, y) =
√
y − lnx − 1. Íà ïëîñêîñòè XOY èçîáðàçèòå ìíî-

æåñòâî, ãäå ôóíêöèÿ f îïðåäåëåíà. ßâëÿåòñÿ ëè ýòî ìíîæåñòâî îòêðûòûì, çàìêíó-

òûì, îáëàñòüþ? Èçîáðàçèòå îáëàñòè f(x, y) > 0, f(x, y) < 0, à òàêæå ëèíèè óðîâíÿ

f(x, y) = 0, f(x, y) = −1, f(x, y) = 1.
2. Äàíà ôóíêöèÿ f(x, y) = x2 + ex

2−y2+x cos (2xy + y). Íàéäèòå âñå ïðîèçâîäíûå
ïåðâîãî è âòîðîãî ïîðÿäêà ýòîé ôóíêöèè è âû÷èñëèòå èõ çíà÷åíèÿ â òî÷êå (x0, y0) =
(0, 0).

3. Äàíà ôóíêöèÿ f(x, y) = sin exy. Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó ëèíåàðè-
çàöèè â òî÷êå (x0, y0) = (0, 0). Çàïèøèòå óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ãðàôèêó
ýòîé ôóíêöèè â ñîîòâåòñòâóþùåé òî÷êå.

4. Ôóíêöèÿ y = y(x) çàäàíà íåÿâíî óñëîâèÿìè

5x2y3 − 3x3y − 2 = 0, y(1) = 1.

Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó Òåéëîðà�Ïåàíî âòîðîãî ïîðÿäêà â òî÷êå x0 = 1.
5. Èññëåäóéòå íà ýêñòðåìóì ôóíêöèþ z = 3xy3 − yx2 − 15xy.
6. Íàéäèòå íàèáîëüøåå è íàèìåíüøåå çíà÷åíèå ôóíêöèè w = x+ x2 +3y+ y2 + z3

â øàðå x2 + y2 + z2 ≤ 1.

...................................................................

Äîìàøíåå çàäàíèå. Ôóíêöèè íåñêîëüêèõ ïåðåìåííûõ. 1-é êóðñ, 4-é ìîäóëü, ÄÏÌ

Âàðèàíò � 16.

1. Äàíà ôóíêöèÿ f(x, y) = 1/(x2 − y2). Íà ïëîñêîñòè XOY èçîáðàçèòå ìíîæå-

ñòâî, ãäå ôóíêöèÿ f îïðåäåëåíà. ßâëÿåòñÿ ëè ýòî ìíîæåñòâî îòêðûòûì, çàìêíó-

òûì, îáëàñòüþ? Èçîáðàçèòå îáëàñòè f(x, y) > 0, f(x, y) < 0, à òàêæå ëèíèè óðîâíÿ

f(x, y) = 1, f(x, y) = −1/4, f(x, y) = 1/4.
2. Äàíà ôóíêöèÿ f(x, y) = y2 + ex

2−y2+x sin (2xy + y). Íàéäèòå âñå ïðîèçâîäíûå
ïåðâîãî è âòîðîãî ïîðÿäêà ýòîé ôóíêöèè è âû÷èñëèòå èõ çíà÷åíèÿ â òî÷êå (x0, y0) =
(0, 0).

3. Äàíà ôóíêöèÿ f(x, y) = esin(xy). Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó ëèíåàðè-
çàöèè â òî÷êå (x0, y0) = (0, 0). Çàïèøèòå óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ãðàôèêó
ýòîé ôóíêöèè â ñîîòâåòñòâóþùåé òî÷êå.

4. Ôóíêöèÿ y = y(x) çàäàíà íåÿâíî óñëîâèÿìè

3
x
√
y
+ 2

y√
x
− 5xy = 0, y(1) = 1.

Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó Òåéëîðà�Ïåàíî âòîðîãî ïîðÿäêà â òî÷êå x0 = 1.
5. Èññëåäóéòå íà ýêñòðåìóì ôóíêöèþ z = xy3 + x2y − 20xy.
6. Íàéäèòå íàèáîëüøåå è íàèìåíüøåå çíà÷åíèå ôóíêöèè w = x3+2y− 4z3 â øàðå

x2 + y2 + z2 ≤ 1.



Äîìàøíåå çàäàíèå. Ôóíêöèè íåñêîëüêèõ ïåðåìåííûõ. 1-é êóðñ, 4-é ìîäóëü, ÄÏÌ

Âàðèàíò � 17.

1. Äàíà ôóíêöèÿ f(x, y) = arccos(x/(x+ y)). Íà ïëîñêîñòè XOY èçîáðàçèòå ìíî-

æåñòâî, ãäå ôóíêöèÿ f îïðåäåëåíà. ßâëÿåòñÿ ëè ýòî ìíîæåñòâî îòêðûòûì, çàìêíó-

òûì, îáëàñòüþ? Èçîáðàçèòå îáëàñòè f(x, y) > 0, f(x, y) < 0, à òàêæå ëèíèè óðîâíÿ

f(x, y) = 0, f(x, y) = π, f(x, y) = π/2.
2. Äàíà ôóíêöèÿ f(x, y) = x/(x2+ y2)+ arctg(y/x)+ ex. Íàéäèòå âñå ïðîèçâîäíûå

ïåðâîãî è âòîðîãî ïîðÿäêà ýòîé ôóíêöèè è âû÷èñëèòå èõ çíà÷åíèÿ â òî÷êå (x0, y0) =
(1, 0).

3. Äàíà ôóíêöèÿ f(x, y) = cos exy
2
. Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó ëè-

íåàðèçàöèè â òî÷êå (x0, y0) = (0, 0). Çàïèøèòå óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê

ãðàôèêó ýòîé ôóíêöèè â ñîîòâåòñòâóþùåé òî÷êå.

4. Ôóíêöèÿ y = y(x) çàäàíà íåÿâíî óñëîâèÿìè√
8x− 7y + 2xy − 3y3 = 0, y(1) = 1.

Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó Òåéëîðà�Ïåàíî âòîðîãî ïîðÿäêà â òî÷êå x0 = 1.
5. Èññëåäóéòå íà ýêñòðåìóì ôóíêöèþ z = x3 − xy2 − 3x2 + 3y2.
6. Íàéäèòå íàèáîëüøåå è íàèìåíüøåå çíà÷åíèå ôóíêöèè w = yz − x â øàðå x2 +

y2 + z2 ≤ 1.

....................................................................

Äîìàøíåå çàäàíèå. Ôóíêöèè íåñêîëüêèõ ïåðåìåííûõ. 1-é êóðñ, 4-é ìîäóëü, ÄÏÌ

Âàðèàíò � 18.

1. Äàíà ôóíêöèÿ f(x, y) =
√
sin(x2 + y2). Íà ïëîñêîñòè XOY èçîáðàçèòå ìíî-

æåñòâî, ãäå ôóíêöèÿ f îïðåäåëåíà. ßâëÿåòñÿ ëè ýòî ìíîæåñòâî îòêðûòûì, çàìêíó-

òûì, îáëàñòüþ? Èçîáðàçèòå îáëàñòè f(x, y) > 0, f(x, y) < 0, à òàêæå ëèíèè óðîâíÿ

f(x, y) = 0, f(x, y) = 1/
√
2, f(x, y) = 1.

2. Äàíà ôóíêöèÿ f(x, y) = exy+arctg(x/y)+y/(x2+y2). Íàéäèòå âñå ïðîèçâîäíûå
ïåðâîãî è âòîðîãî ïîðÿäêà ýòîé ôóíêöèè è âû÷èñëèòå èõ çíà÷åíèÿ â òî÷êå (x0, y0) =
(0, 1).

3.Äàíà ôóíêöèÿ f(x, y) = xy. Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó ëèíåàðèçàöèè
â òî÷êå (x0, y0) = (1, 1). Çàïèøèòå óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ãðàôèêó ýòîé

ôóíêöèè â ñîîòâåòñòâóþùåé òî÷êå.

4. Ôóíêöèÿ y = y(x) çàäàíà íåÿâíî óñëîâèÿìè

7xy − 3yx − 4
√
xy = 0, y(1) = 1.

Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó Òåéëîðà�Ïåàíî âòîðîãî ïîðÿäêà â òî÷êå x0 = 1.
5. Èññëåäóéòå íà ýêñòðåìóì ôóíêöèþ z = 4x3 − xy2 − 12x2 + 3y2.
6. Íàéäèòå íàèáîëüøåå è íàèìåíüøåå çíà÷åíèå ôóíêöèè w = x3 + y3 − z3 â øàðå

x2 + y2 + z2 ≤ 1.



Äîìàøíåå çàäàíèå. Ôóíêöèè íåñêîëüêèõ ïåðåìåííûõ. 1-é êóðñ, 4-é ìîäóëü, ÄÏÌ

Âàðèàíò � 19.

1. Äàíà ôóíêöèÿ f(x, y) =
√
(x2 + y2 − 1)(4− x2 − y2). Íà ïëîñêîñòè XOY èçîá-

ðàçèòå ìíîæåñòâî, ãäå ôóíêöèÿ f îïðåäåëåíà. ßâëÿåòñÿ ëè ýòî ìíîæåñòâî îòêðûòûì,
çàìêíóòûì, îáëàñòüþ? Èçîáðàçèòå îáëàñòè f(x, y) > 0, f(x, y) < 0, à òàêæå ëèíèè

óðîâíÿ f(x, y) = 0, f(x, y) = 1/2.
2. Äàíà ôóíêöèÿ f(x, y) = arctg ((3x+ 2y)/(2x− 3y)) + x2. Íàéäèòå âñå ïðîèç-

âîäíûå ïåðâîãî è âòîðîãî ïîðÿäêà ýòîé ôóíêöèè è âû÷èñëèòå èõ çíà÷åíèÿ â òî÷êå

(x0, y0) = (2,−3).
3. Äàíà ôóíêöèÿ f(x, y) = xxy. Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó ëèíåàðèçà-

öèè â òî÷êå (x0, y0) = (1,−1). Çàïèøèòå óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ãðàôèêó
ýòîé ôóíêöèè â ñîîòâåòñòâóþùåé òî÷êå.

4. Ôóíêöèÿ y = y(x) çàäàíà íåÿâíî óñëîâèÿìè

2x3

y
− y2

x
− x5y3 = 0, y(1) = 1.

Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó Òåéëîðà�Ïåàíî âòîðîãî ïîðÿäêà â òî÷êå x0 = 1.
5. Èññëåäóéòå íà ýêñòðåìóì ôóíêöèþ z = y3 − x2y + 3y2 − 3x2.
6. Íàéäèòå íàèáîëüøåå è íàèìåíüøåå çíà÷åíèå ôóíêöèè w = 3x− y3 + z3 â øàðå

x2 + y2 + z2 ≤ 1.

.............................................................

Äîìàøíåå çàäàíèå. Ôóíêöèè íåñêîëüêèõ ïåðåìåííûõ. 1-é êóðñ, 4-é ìîäóëü, ÄÏÌ

Âàðèàíò � 20.

1. Äàíà ôóíêöèÿ f(x, y) = arcsin(x/y2). Íà ïëîñêîñòè XOY èçîáðàçèòå ìíîæå-

ñòâî, ãäå ôóíêöèÿ f îïðåäåëåíà. ßâëÿåòñÿ ëè ýòî ìíîæåñòâî îòêðûòûì, çàìêíó-

òûì, îáëàñòüþ? Èçîáðàçèòå îáëàñòè f(x, y) > 0, f(x, y) < 0, à òàêæå ëèíèè óðîâíÿ

f(x, y) = 0, f(x, y) = −π/6, f(x, y) = π/6.
2. Äàíà ôóíêöèÿ f(x, y) = e2x−3y cos (3x+ 2y)+ y2. Íàéäèòå âñå ïðîèçâîäíûå ïåð-

âîãî è âòîðîãî ïîðÿäêà ýòîé ôóíêöèè è âû÷èñëèòå èõ çíà÷åíèÿ â òî÷êå (x0, y0) =
(1,−1).

3. Äàíà ôóíêöèÿ f(x, y) = (xy)x. Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó ëèíåàðè-

çàöèè â òî÷êå (x0, y0) = (1, 1). Çàïèøèòå óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ãðàôèêó
ýòîé ôóíêöèè â ñîîòâåòñòâóþùåé òî÷êå.

4. Ôóíêöèÿ y = y(x) çàäàíà íåÿâíî óñëîâèÿìè

3x5 − 2yx− y5 = 0, y(1) = 1.

Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó Òåéëîðà�Ïåàíî âòîðîãî ïîðÿäêà â òî÷êå x0 = 1.
5. Èññëåäóéòå íà ýêñòðåìóì ôóíêöèþ z = 4y3 − x2y − 12y2 + 3x2.
6. Íàéäèòå íàèáîëüøåå è íàèìåíüøåå çíà÷åíèå ôóíêöèè w = 2xy + z3 â øàðå

x2 + y2 + z2 ≤ 1.



Äîìàøíåå çàäàíèå. Ôóíêöèè íåñêîëüêèõ ïåðåìåííûõ. 1-é êóðñ, 4-é ìîäóëü, ÄÏÌ

Âàðèàíò � 21.

1. Äàíà ôóíêöèÿ f(x, y) = y +
√
x− 2. Íà ïëîñêîñòè XOY èçîáðàçèòå ìíîæå-

ñòâî, ãäå ôóíêöèÿ f îïðåäåëåíà. ßâëÿåòñÿ ëè ýòî ìíîæåñòâî îòêðûòûì, çàìêíó-

òûì, îáëàñòüþ? Èçîáðàçèòå îáëàñòè f(x, y) > 0, f(x, y) < 0, à òàêæå ëèíèè óðîâíÿ

f(x, y) = 0, f(x, y) = −2, f(x, y) = 1.
2. Äàíà ôóíêöèÿ f(x, y) = x2+ e5x−2y sin (2x+ 5y). Íàéäèòå âñå ïðîèçâîäíûå ïåð-

âîãî è âòîðîãî ïîðÿäêà ýòîé ôóíêöèè è âû÷èñëèòå èõ çíà÷åíèÿ â òî÷êå (x0, y0) =
(0,−1).

3. Äàíà ôóíêöèÿ f(x, y) = ysinx. Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó ëèíåàðè-

çàöèè â òî÷êå (x0, y0) = (0, 1). Çàïèøèòå óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ãðàôèêó
ýòîé ôóíêöèè â ñîîòâåòñòâóþùåé òî÷êå.

4. Ôóíêöèÿ y = y(x) çàäàíà íåÿâíî óñëîâèÿìè

4

√
y

x
+

√
x

y
− 5x3y4 = 0, y(1) = 1.

Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó Òåéëîðà�Ïåàíî âòîðîãî ïîðÿäêà â òî÷êå x0 = 1.
5. Èññëåäóéòå íà ýêñòðåìóì ôóíêöèþ z = x2y − xy2 − 3xy + 3y2.
6. Íàéäèòå íàèáîëüøåå è íàèìåíüøåå çíà÷åíèå ôóíêöèè w = 5x+ 4y2 + z â øàðå

x2 + y2 + z2 ≤ 1.

................................................................

Äîìàøíåå çàäàíèå. Ôóíêöèè íåñêîëüêèõ ïåðåìåííûõ. 1-é êóðñ, 4-é ìîäóëü, ÄÏÌ

Âàðèàíò � 22.

1. Äàíà ôóíêöèÿ f(x, y) = ln cos (x2 + y2). Íà ïëîñêîñòè XOY èçîáðàçèòå ìíî-

æåñòâî, ãäå ôóíêöèÿ f îïðåäåëåíà. ßâëÿåòñÿ ëè ýòî ìíîæåñòâî îòêðûòûì, çàìêíó-

òûì, îáëàñòüþ? Èçîáðàçèòå îáëàñòè f(x, y) > 0, f(x, y) < 0, à òàêæå ëèíèè óðîâíÿ

f(x, y) = 0, f(x, y) = − ln 2, f(x, y) = −(ln 2)/2.
2. Äàíà ôóíêöèÿ f(x, y) = y2 + arctg(2xy/(x2 − y2)). Íàéäèòå âñå ïðîèçâîäíûå

ïåðâîãî è âòîðîãî ïîðÿäêà ýòîé ôóíêöèè è âû÷èñëèòå èõ çíà÷åíèÿ â òî÷êå (x0, y0) =
(0, 1).

3. Äàíà ôóíêöèÿ f(x, y) = ycos(xy). Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó ëèíåàðè-
çàöèè â òî÷êå (x0, y0) = (0, 1). Çàïèøèòå óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ãðàôèêó
ýòîé ôóíêöèè â ñîîòâåòñòâóþùåé òî÷êå.

4. Ôóíêöèÿ y = y(x) çàäàíà íåÿâíî óñëîâèÿìè√
3y − 2x− 4x3 + 3

√
y = 0, y(1) = 1.

Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó Òåéëîðà�Ïåàíî âòîðîãî ïîðÿäêà â òî÷êå x0 = 1.
5. Èññëåäóéòå íà ýêñòðåìóì ôóíêöèþ z = 2x2y − xy2 + 6xy − 3y2.
6. Íàéäèòå íàèáîëüøåå è íàèìåíüøåå çíà÷åíèå ôóíêöèè w = 3x + y + z2 â øàðå

x2 + y2 + z2 ≤ 1.



Äîìàøíåå çàäàíèå. Ôóíêöèè íåñêîëüêèõ ïåðåìåííûõ. 1-é êóðñ, 4-é ìîäóëü, ÄÏÌ

Âàðèàíò � 23.

1. Äàíà ôóíêöèÿ f(x, y) = y + ln tg x. Íà ïëîñêîñòè XOY èçîáðàçèòå ìíîæå-

ñòâî, ãäå ôóíêöèÿ f îïðåäåëåíà. ßâëÿåòñÿ ëè ýòî ìíîæåñòâî îòêðûòûì, çàìêíó-

òûì, îáëàñòüþ? Èçîáðàçèòå îáëàñòè f(x, y) > 0, f(x, y) < 0, à òàêæå ëèíèè óðîâíÿ

f(x, y) = 0, f(x, y) = −1, f(x, y) = 1.
2. Äàíà ôóíêöèÿ f(x, y) = arctg((x2 − y2)/2xy) + x2. Íàéäèòå âñå ïðîèçâîäíûå

ïåðâîãî è âòîðîãî ïîðÿäêà ýòîé ôóíêöèè è âû÷èñëèòå èõ çíà÷åíèÿ â òî÷êå (x0, y0) =
(1, 1).

3. Äàíà ôóíêöèÿ f(x, y) = (cosx)y. Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó ëè-

íåàðèçàöèè â òî÷êå (x0, y0) = (0, 1). Çàïèøèòå óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê

ãðàôèêó ýòîé ôóíêöèè â ñîîòâåòñòâóþùåé òî÷êå.

4. Ôóíêöèÿ y = y(x) çàäàíà íåÿâíî óñëîâèÿìè

xey−1 + yex−1 − 2x2y3 = 0, y(1) = 1.

Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó Òåéëîðà�Ïåàíî âòîðîãî ïîðÿäêà â òî÷êå x0 = 1.
5. Èññëåäóéòå íà ýêñòðåìóì ôóíêöèþ z = 5xy2 − x2y − 15xy + 3x2.
6. Íàéäèòå íàèáîëüøåå è íàèìåíüøåå çíà÷åíèå ôóíêöèè w = xy − z3 â øàðå

x2 + y2 + z2 ≤ 1.

..................................................................

Äîìàøíåå çàäàíèå. Ôóíêöèè íåñêîëüêèõ ïåðåìåííûõ. 1-é êóðñ, 4-é ìîäóëü, ÄÏÌ

Âàðèàíò � 24.

1. Äàíà ôóíêöèÿ f(x, y) = arctg(y/x2). Íà ïëîñêîñòè XOY èçîáðàçèòå ìíîæå-

ñòâî, ãäå ôóíêöèÿ f îïðåäåëåíà. ßâëÿåòñÿ ëè ýòî ìíîæåñòâî îòêðûòûì, çàìêíó-

òûì, îáëàñòüþ? Èçîáðàçèòå îáëàñòè f(x, y) > 0, f(x, y) < 0, à òàêæå ëèíèè óðîâíÿ

f(x, y) = 0, f(x, y) = −π/4, f(x, y) = π/4.
2. Äàíà ôóíêöèÿ f(x, y) = arctg(2xy/(x2 − y2)) + exy. Íàéäèòå âñå ïðîèçâîäíûå

ïåðâîãî è âòîðîãî ïîðÿäêà ýòîé ôóíêöèè è âû÷èñëèòå èõ çíà÷åíèÿ â òî÷êå (x0, y0) =
(1, 0).

3. Äàíà ôóíêöèÿ f(x, y) = (sin y)x. Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó ëèíåàðè-
çàöèè â òî÷êå (x0, y0) = (0, 1). Çàïèøèòå óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ãðàôèêó
ýòîé ôóíêöèè â ñîîòâåòñòâóþùåé òî÷êå.

4. Ôóíêöèÿ y = y(x) çàäàíà íåÿâíî óñëîâèÿìè

3x

y
− y2

x
− 2x

√
y = 0, y(1) = 1.

Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó Òåéëîðà�Ïåàíî âòîðîãî ïîðÿäêà â òî÷êå x0 = 1.
5. Èññëåäóéòå íà ýêñòðåìóì ôóíêöèþ z = xy2 − x2y − 15xy + 15x2.
6. Íàéäèòå íàèáîëüøåå è íàèìåíüøåå çíà÷åíèå ôóíêöèè w = x+x2+ y− y2− 12z

â øàðå x2 + y2 + z2 ≤ 1.



Äîìàøíåå çàäàíèå. Ôóíêöèè íåñêîëüêèõ ïåðåìåííûõ. 1-é êóðñ, 4-é ìîäóëü, ÄÏÌ

Âàðèàíò � 25.

1. Äàíà ôóíêöèÿ f(x, y) = 1/
√

4x2 − y. Íà ïëîñêîñòè XOY èçîáðàçèòå ìíîæå-

ñòâî, ãäå ôóíêöèÿ f îïðåäåëåíà. ßâëÿåòñÿ ëè ýòî ìíîæåñòâî îòêðûòûì, çàìêíó-

òûì, îáëàñòüþ? Èçîáðàçèòå îáëàñòè f(x, y) > 0, f(x, y) < 0, à òàêæå ëèíèè óðîâíÿ

f(x, y) = 1, f(x, y) = 2, f(x, y) = 3.
2. Äàíà ôóíêöèÿ f(x, y) = arctg(x/y − y/x). Íàéäèòå âñå ïðîèçâîäíûå ïåðâîãî è

âòîðîãî ïîðÿäêà ýòîé ôóíêöèè è âû÷èñëèòå èõ çíà÷åíèÿ â òî÷êå (x0, y0) = (1, 1).
3. Äàíà ôóíêöèÿ f(x, y) = (xy)sinx. Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó ëè-

íåàðèçàöèè â òî÷êå (x0, y0) = (1, 1). Çàïèøèòå óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê

ãðàôèêó ýòîé ôóíêöèè â ñîîòâåòñòâóþùåé òî÷êå.

4. Ôóíêöèÿ y = y(x) çàäàíà íåÿâíî óñëîâèÿìè

5x2 − 2x3y5 − 3
√
y = 0, y(1) = 1.

Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó Òåéëîðà�Ïåàíî âòîðîãî ïîðÿäêà â òî÷êå x0 = 1.
5. Èññëåäóéòå íà ýêñòðåìóì ôóíêöèþ z = x2y − y3 + 6y2 − 9y.
6. Íàéäèòå íàèáîëüøåå è íàèìåíüøåå çíà÷åíèå ôóíêöèè w = x + x2 + 2y3 − z3 â

øàðå x2 + y2 + z2 ≤ 1.

..................................................................

Äîìàøíåå çàäàíèå. Ôóíêöèè íåñêîëüêèõ ïåðåìåííûõ. 1-é êóðñ, 4-é ìîäóëü, ÄÏÌ

Âàðèàíò � 26.

1. Äàíà ôóíêöèÿ f(x, y) = ln (x2 − 2y). Íà ïëîñêîñòè XOY èçîáðàçèòå ìíîæå-

ñòâî, ãäå ôóíêöèÿ f îïðåäåëåíà. ßâëÿåòñÿ ëè ýòî ìíîæåñòâî îòêðûòûì, çàìêíó-

òûì, îáëàñòüþ? Èçîáðàçèòå îáëàñòè f(x, y) > 0, f(x, y) < 0, à òàêæå ëèíèè óðîâíÿ

f(x, y) = 0, f(x, y) = −1, f(x, y) = 1.
2. Äàíà ôóíêöèÿ f(x, y) = x2+ln (x2 + y2)+arctg(y/x). Íàéäèòå âñå ïðîèçâîäíûå

ïåðâîãî è âòîðîãî ïîðÿäêà ýòîé ôóíêöèè è âû÷èñëèòå èõ çíà÷åíèÿ â òî÷êå (x0, y0) =
(1, 0).

3. Äàíà ôóíêöèÿ f(x, y) = (xy)sin(x
2y). Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó ëè-

íåàðèçàöèè â òî÷êå (x0, y0) = (1, 1). Çàïèøèòå óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê

ãðàôèêó ýòîé ôóíêöèè â ñîîòâåòñòâóþùåé òî÷êå.

4. Ôóíêöèÿ y = y(x) çàäàíà íåÿâíî óñëîâèÿìè

2

√
y

x
+ 3

√
x

y
− 5x2y3 = 0, y(1) = 1.

Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó Òåéëîðà�Ïåàíî âòîðîãî ïîðÿäêà â òî÷êå x0 = 1.
5. Èññëåäóéòå íà ýêñòðåìóì ôóíêöèþ z = 4x2y − y3 + 12y2 − 36y.
6. Íàéäèòå íàèáîëüøåå è íàèìåíüøåå çíà÷åíèå ôóíêöèè w = x − y − z3 â øàðå

x2 + y2 + z2 ≤ 1.



Äîìàøíåå çàäàíèå. Ôóíêöèè íåñêîëüêèõ ïåðåìåííûõ. 1-é êóðñ, 4-é ìîäóëü, ÄÏÌ

Âàðèàíò � 27.

1. Äàíà ôóíêöèÿ f(x, y) = arccos(x/y). Íà ïëîñêîñòè XOY èçîáðàçèòå ìíîæå-

ñòâî, ãäå ôóíêöèÿ f îïðåäåëåíà. ßâëÿåòñÿ ëè ýòî ìíîæåñòâî îòêðûòûì, çàìêíó-

òûì, îáëàñòüþ? Èçîáðàçèòå îáëàñòè f(x, y) > 0, f(x, y) < 0, à òàêæå ëèíèè óðîâíÿ

f(x, y) = 0, f(x, y) = π, f(x, y) = π/3.
2. Äàíà ôóíêöèÿ f(x, y) = y2+arctg(x/y)− ln (x2 + y2). Íàéäèòå âñå ïðîèçâîäíûå

ïåðâîãî è âòîðîãî ïîðÿäêà ýòîé ôóíêöèè è âû÷èñëèòå èõ çíà÷åíèÿ â òî÷êå (x0, y0) =
(0, 1).

3. Äàíà ôóíêöèÿ f(x, y) = (cos(xy))y. Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó ëè-

íåàðèçàöèè â òî÷êå (x0, y0) = (0, 1). Çàïèøèòå óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê

ãðàôèêó ýòîé ôóíêöèè â ñîîòâåòñòâóþùåé òî÷êå.

4. Ôóíêöèÿ y = y(x) çàäàíà íåÿâíî óñëîâèÿìè√
3x− 2y + 2x3 − 3x2 = 0, y(1) = 1.

Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó Òåéëîðà�Ïåàíî âòîðîãî ïîðÿäêà â òî÷êå x0 = 1.
5. Èññëåäóéòå íà ýêñòðåìóì ôóíêöèþ z = xy2 − x3 − 6x2 − 9x.
6. Íàéäèòå íàèáîëüøåå è íàèìåíüøåå çíà÷åíèå ôóíêöèè w = x + y2 − z3 â øàðå

x2 + y2 + z2 ≤ 1.

...................................................................

Äîìàøíåå çàäàíèå. Ôóíêöèè íåñêîëüêèõ ïåðåìåííûõ. 1-é êóðñ, 4-é ìîäóëü, ÄÏÌ

Âàðèàíò � 28.

1. Äàíà ôóíêöèÿ f(x, y) = ln
√
xy. Íà ïëîñêîñòè XOY èçîáðàçèòå ìíîæåñòâî,

ãäå ôóíêöèÿ f îïðåäåëåíà. ßâëÿåòñÿ ëè ýòî ìíîæåñòâî îòêðûòûì, çàìêíóòûì, îáëà-

ñòüþ? Èçîáðàçèòå îáëàñòè f(x, y) > 0, f(x, y) < 0, à òàêæå ëèíèè óðîâíÿ f(x, y) =
0, f(x, y) = − ln 2, f(x, y) = ln 2.

2. Äàíà ôóíêöèÿ f(x, y) = exy + (x + 1)/(x2 + y2 + 2x + 2y + 2). Íàéäèòå âñå

ïðîèçâîäíûå ïåðâîãî è âòîðîãî ïîðÿäêà ýòîé ôóíêöèè è âû÷èñëèòå èõ çíà÷åíèÿ â

òî÷êå (x0, y0) = (−1, 0).
3. Äàíà ôóíêöèÿ f(x, y) = xcos(x

2y2). Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó ëè-

íåàðèçàöèè â òî÷êå (x0, y0) = (2, 0). Çàïèøèòå óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê

ãðàôèêó ýòîé ôóíêöèè â ñîîòâåòñòâóþùåé òî÷êå.

4. Ôóíêöèÿ y = y(x) çàäàíà íåÿâíî óñëîâèÿìè

3xy + 4yx − 7xy = 0, y(1) = 1.

Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó Òåéëîðà�Ïåàíî âòîðîãî ïîðÿäêà â òî÷êå x0 = 1.
5. Èññëåäóéòå íà ýêñòðåìóì ôóíêöèþ z = xy2 − x3 + 18x2 − 81x.
6. Íàéäèòå íàèáîëüøåå è íàèìåíüøåå çíà÷åíèå ôóíêöèè w = −xy + z â øàðå

x2 + y2 + z2 ≤ 1.



Äîìàøíåå çàäàíèå. Ôóíêöèè íåñêîëüêèõ ïåðåìåííûõ. 1-é êóðñ, 4-é ìîäóëü, ÄÏÌ

Âàðèàíò � 29.

1. Äàíà ôóíêöèÿ f(x, y) =
√
x2 + 2y2 − 1−1. Íà ïëîñêîñòè XOY èçîáðàçèòå ìíî-

æåñòâî, ãäå ôóíêöèÿ f îïðåäåëåíà. ßâëÿåòñÿ ëè ýòî ìíîæåñòâî îòêðûòûì, çàìêíó-

òûì, îáëàñòüþ? Èçîáðàçèòå îáëàñòè f(x, y) > 0, f(x, y) < 0, à òàêæå ëèíèè óðîâíÿ

f(x, y) = 0, f(x, y) = −1, f(x, y) = 1.
2. Äàíà ôóíêöèÿ f(x, y) = cos(xy) + arctg((2y + 3x)/(2x − 3y)). Íàéäèòå âñå ïðî-

èçâîäíûå ïåðâîãî è âòîðîãî ïîðÿäêà ýòîé ôóíêöèè è âû÷èñëèòå èõ çíà÷åíèÿ â òî÷êå

(x0, y0) = (3,−2).
3. Äàíà ôóíêöèÿ f(x, y) = ex sin y. Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó ëèíåàðè-

çàöèè â òî÷êå (x0, y0) = (0, 0). Çàïèøèòå óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ãðàôèêó
ýòîé ôóíêöèè â ñîîòâåòñòâóþùåé òî÷êå.

4. Ôóíêöèÿ y = y(x) çàäàíà íåÿâíî óñëîâèÿìè

2x

y
+

3y

x
− 5xy = 0, y(1) = 1.

Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó Òåéëîðà�Ïåàíî âòîðîãî ïîðÿäêà â òî÷êå x0 = 1.
5. Èññëåäóéòå íà ýêñòðåìóì ôóíêöèþ z = x4 + y4 − 2x2y2 − 2x2 − 2y2.
6. Íàéäèòå íàèáîëüøåå è íàèìåíüøåå çíà÷åíèå ôóíêöèè w = y−x+y2+ z â øàðå

x2 + y2 + z2 ≤ 1.

.....................................................................

Äîìàøíåå çàäàíèå. Ôóíêöèè íåñêîëüêèõ ïåðåìåííûõ. 1-é êóðñ, 4-é ìîäóëü, ÄÏÌ

Âàðèàíò � 30.

1. Äàíà ôóíêöèÿ f(x, y) =
√
x2 − 4y2 − 1−1. Íà ïëîñêîñòè XOY èçîáðàçèòå ìíî-

æåñòâî, ãäå ôóíêöèÿ f îïðåäåëåíà. ßâëÿåòñÿ ëè ýòî ìíîæåñòâî îòêðûòûì, çàìêíó-

òûì, îáëàñòüþ? Èçîáðàçèòå îáëàñòè f(x, y) > 0, f(x, y) < 0, à òàêæå ëèíèè óðîâíÿ

f(x, y) = 0, f(x, y) = −1, f(x, y) = 1.
2. Äàíà ôóíêöèÿ f(x, y) = sin(xy)+arctg((x+2)/(y−5)). Íàéäèòå âñå ïðîèçâîäíûå

ïåðâîãî è âòîðîãî ïîðÿäêà ýòîé ôóíêöèè è âû÷èñëèòå èõ çíà÷åíèÿ â òî÷êå (x0, y0) =
(−2, 0).

3. Äàíà ôóíêöèÿ f(x, y) = (sin(xy))ln y. Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó

ëèíåàðèçàöèè â òî÷êå (x0, y0) = (1, 1). Çàïèøèòå óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê
ãðàôèêó ýòîé ôóíêöèè â ñîîòâåòñòâóþùåé òî÷êå.

4. Ôóíêöèÿ y = y(x) çàäàíà íåÿâíî óñëîâèÿìè

4x5 + x3y3 − 5y2 = 0, y(1) = 1.

Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó Òåéëîðà�Ïåàíî âòîðîãî ïîðÿäêà â òî÷êå x0 = 1.
5. Èññëåäóéòå íà ýêñòðåìóì ôóíêöèþ z = 16x4 + y4 − 8x2y2 − 32x2 − 8y2.
6. Íàéäèòå íàèáîëüøåå è íàèìåíüøåå çíà÷åíèå ôóíêöèè w = x + 4y − xz â øàðå

x2 + y2 + z2 ≤ 1.



Äîìàøíåå çàäàíèå. Ôóíêöèè íåñêîëüêèõ ïåðåìåííûõ. 1-é êóðñ, 4-é ìîäóëü, ÄÏÌ

Âàðèàíò � 31.

1. Äàíà ôóíêöèÿ f(x, y) = 4/(x2 + y2) − 1. Íà ïëîñêîñòè XOY èçîáðàçèòå ìíî-

æåñòâî, ãäå ôóíêöèÿ f îïðåäåëåíà. ßâëÿåòñÿ ëè ýòî ìíîæåñòâî îòêðûòûì, çàìêíó-

òûì, îáëàñòüþ? Èçîáðàçèòå îáëàñòè f(x, y) > 0, f(x, y) < 0, à òàêæå ëèíèè óðîâíÿ

f(x, y) = 0, f(x, y) = −1, f(x, y) = 1.
2. Äàíà ôóíêöèÿ f(x, y) = xex cos y−yex sin y. Íàéäèòå âñå ïðîèçâîäíûå ïåðâîãî è

âòîðîãî ïîðÿäêà ýòîé ôóíêöèè è âû÷èñëèòå èõ çíà÷åíèÿ â òî÷êå (x0, y0) = (0,−π/2).
3. Äàíà ôóíêöèÿ f(x, y) = x2 − y2x. Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó ëè-

íåàðèçàöèè â òî÷êå (x0, y0) = (2,−1). Çàïèøèòå óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê

ãðàôèêó ýòîé ôóíêöèè â ñîîòâåòñòâóþùåé òî÷êå.

4. Ôóíêöèÿ y = y(x) çàäàíà íåÿâíî óñëîâèÿìè√
5y − 4x+ 3x4 − 4y3 = 0, y(1) = 1.

Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó Òåéëîðà�Ïåàíî âòîðîãî ïîðÿäêà â òî÷êå x0 = 1.
5. Èññëåäóéòå íà ýêñòðåìóì ôóíêöèþ z = x3 + 3xy2 − 3x.
6. Íàéäèòå íàèáîëüøåå è íàèìåíüøåå çíà÷åíèå ôóíêöèè w = x3 + y − y2 + z â

øàðå x2 + y2 + z2 ≤ 1.

...........................................................

Äîìàøíåå çàäàíèå. Ôóíêöèè íåñêîëüêèõ ïåðåìåííûõ. 1-é êóðñ, 4-é ìîäóëü, ÄÏÌ

Âàðèàíò � 32.

1. Äàíà ôóíêöèÿ f(x, y) = x +
√
y. Íà ïëîñêîñòè XOY èçîáðàçèòå ìíîæåñòâî,

ãäå ôóíêöèÿ f îïðåäåëåíà. ßâëÿåòñÿ ëè ýòî ìíîæåñòâî îòêðûòûì, çàìêíóòûì, îáëà-

ñòüþ? Èçîáðàçèòå îáëàñòè f(x, y) > 0, f(x, y) < 0, à òàêæå ëèíèè óðîâíÿ f(x, y) =
0, f(x, y) = −1, f(x, y) = 1.

2. Äàíà ôóíêöèÿ f(x, y) = yex cos y + xex sin y + ex. Íàéäèòå âñå ïðîèçâîäíûå

ïåðâîãî è âòîðîãî ïîðÿäêà ýòîé ôóíêöèè è âû÷èñëèòå èõ çíà÷åíèÿ â òî÷êå (x0, y0) =
(1, 1).

3. Äàíà ôóíêöèÿ f(x, y) = sin(xy) + y2. Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó

ëèíåàðèçàöèè â òî÷êå (x0, y0) = (0, 1). Çàïèøèòå óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê
ãðàôèêó ýòîé ôóíêöèè â ñîîòâåòñòâóþùåé òî÷êå.

4. Ôóíêöèÿ y = y(x) çàäàíà íåÿâíî óñëîâèÿìè

(3− y)x −
√
x−√y = 0, y(1) = 1.

Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó Òåéëîðà�Ïåàíî âòîðîãî ïîðÿäêà â òî÷êå x0 = 1.
5. Èññëåäóéòå íà ýêñòðåìóì ôóíêöèþ z = 4x3 + 3xy2 − 12x.
6. Íàéäèòå íàèáîëüøåå è íàèìåíüøåå çíà÷åíèå ôóíêöèè w = xy+ xz− yz â øàðå

x2 + y2 + z2 ≤ 1.



Äîìàøíåå çàäàíèå. Ôóíêöèè íåñêîëüêèõ ïåðåìåííûõ. 1-é êóðñ, 4-é ìîäóëü, ÄÏÌ

Âàðèàíò � 33.

1. Äàíà ôóíêöèÿ f(x, y) =
√
x+
√
y − 1. Íà ïëîñêîñòè XOY èçîáðàçèòå ìíî-

æåñòâî, ãäå ôóíêöèÿ f îïðåäåëåíà. ßâëÿåòñÿ ëè ýòî ìíîæåñòâî îòêðûòûì, çàìêíó-

òûì, îáëàñòüþ? Èçîáðàçèòå îáëàñòè f(x, y) > 0, f(x, y) < 0, à òàêæå ëèíèè óðîâíÿ

f(x, y) = 0, f(x, y) = 2, f(x, y) = 1.
2. Äàíà ôóíêöèÿ f(x, y) = x2 + ex

2−y2+x cos (2xy + y). Íàéäèòå âñå ïðîèçâîäíûå
ïåðâîãî è âòîðîãî ïîðÿäêà ýòîé ôóíêöèè è âû÷èñëèòå èõ çíà÷åíèÿ â òî÷êå (x0, y0) =
(0, 0).

3. Äàíà ôóíêöèÿ f(x, y) = cos exy
2
. Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó ëè-

íåàðèçàöèè â òî÷êå (x0, y0) = (0, 0). Çàïèøèòå óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê

ãðàôèêó ýòîé ôóíêöèè â ñîîòâåòñòâóþùåé òî÷êå.

4. Ôóíêöèÿ y = y(x) çàäàíà íåÿâíî óñëîâèÿìè

2x3

y
− y2

x
− x5y3 = 0, y(1) = 1.

Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó Òåéëîðà�Ïåàíî âòîðîãî ïîðÿäêà â òî÷êå x0 = 1.
5. Èññëåäóéòå íà ýêñòðåìóì ôóíêöèþ z = x2y − xy2 − 3xy + 3y2.
6. Íàéäèòå íàèáîëüøåå è íàèìåíüøåå çíà÷åíèå ôóíêöèè w = xy − z3 â øàðå

x2 + y2 + z2 ≤ 1.

.............................

Äîìàøíåå çàäàíèå. Ôóíêöèè íåñêîëüêèõ ïåðåìåííûõ. 1-é êóðñ, 4-é ìîäóëü, ÄÏÌ

Âàðèàíò � 34.

1. Äàíà ôóíêöèÿ f(x, y) = arctg(1/(x2− y2)). Íà ïëîñêîñòè XOY èçîáðàçèòå ìíî-

æåñòâî, ãäå ôóíêöèÿ f îïðåäåëåíà. ßâëÿåòñÿ ëè ýòî ìíîæåñòâî îòêðûòûì, çàìêíó-

òûì, îáëàñòüþ? Èçîáðàçèòå îáëàñòè f(x, y) > 0, f(x, y) < 0, à òàêæå ëèíèè óðîâíÿ

f(x, y) = π/6, f(x, y) = −π/4, f(x, y) = π/4.
2. Äàíà ôóíêöèÿ f(x, y) = y2 + ex

2−y2+x sin (2xy + y). Íàéäèòå âñå ïðîèçâîäíûå
ïåðâîãî è âòîðîãî ïîðÿäêà ýòîé ôóíêöèè è âû÷èñëèòå èõ çíà÷åíèÿ â òî÷êå (x0, y0) =
(0, 0).

3.Äàíà ôóíêöèÿ f(x, y) = xy. Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó ëèíåàðèçàöèè
â òî÷êå (x0, y0) = (1, 1). Çàïèøèòå óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ãðàôèêó ýòîé

ôóíêöèè â ñîîòâåòñòâóþùåé òî÷êå.

4. Ôóíêöèÿ y = y(x) çàäàíà íåÿâíî óñëîâèÿìè

3x5 − 2yx− y5 = 0, y(1) = 1.

Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó Òåéëîðà�Ïåàíî âòîðîãî ïîðÿäêà â òî÷êå x0 = 1.
5. Èññëåäóéòå íà ýêñòðåìóì ôóíêöèþ z = 2x2y − xy2 + 6xy − 3y2.
6. Íàéäèòå íàèáîëüøåå è íàèìåíüøåå çíà÷åíèå ôóíêöèè w = x + x2 + y − y2 − z

â øàðå x2 + y2 + z2 ≤ 1.



Äîìàøíåå çàäàíèå. Ôóíêöèè íåñêîëüêèõ ïåðåìåííûõ.

4-é ìîäóëü, ÔÏÌèÊ

Âàðèàíò � ÎÁÐÀÇÅÖ.

1. Äàíà ôóíêöèÿ f(x, y) = 1/
√
4x2 − y. Íà ïëîñêîñòè XOY èçîáðàçèòå ìíîæå-

ñòâî, ãäå ôóíêöèÿ f îïðåäåëåíà. ßâëÿåòñÿ ëè ýòî ìíîæåñòâî îòêðûòûì, çàìêíó-

òûì, îáëàñòüþ? Èçîáðàçèòå îáëàñòè f(x, y) > 0, f(x, y) < 0, à òàêæå ëèíèè óðîâíÿ

f(x, y) = 1, f(x, y) = 2, f(x, y) = 3.
2. Äàíà ôóíêöèÿ f(x, y) = y2+arctg(x/y)− ln (x2 + y2). Íàéäèòå âñå ïðîèçâîäíûå

ïåðâîãî è âòîðîãî ïîðÿäêà ýòîé ôóíêöèè è âû÷èñëèòå èõ çíà÷åíèÿ â òî÷êå (x0, y0) =
(0, 1).

3. Äàíà ôóíêöèÿ f(x, y) = ex sin y. Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó ëèíåàðè-

çàöèè â òî÷êå (x0, y0) = (0, 0). Çàïèøèòå óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ãðàôèêó
ýòîé ôóíêöèè â ñîîòâåòñòâóþùåé òî÷êå.

4. Ôóíêöèÿ y = y(x) çàäàíà íåÿâíî óñëîâèÿìè

4x5 + x3y3 − 5y2 = 0, y(1) = 1.

Çàïèøèòå äëÿ ýòîé ôóíêöèè ôîðìóëó Òåéëîðà�Ïåàíî âòîðîãî ïîðÿäêà â òî÷êå x0 = 1.
5. Èññëåäóéòå íà ýêñòðåìóì ôóíêöèþ z = 2x2y + 3xy2 − 18xy.
6. Íàéäèòå íàèáîëüøåå è íàèìåíüøåå çíà÷åíèå ôóíêöèè w = x+ 2y3 − z3 â øàðå

x2 + y2 + z2 ≤ 1.

.............................


