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Òàáëèöà ïðîèçâîäíûõ

1. (uα)′ = αuα−1 · u′
2. (au)′ = au · ln a · u′
3. (eu)′ = eu · u′
4. (loga u)′ =

u′

u · ln a

5. (lna u)′ =
u′

u
6. (sin u)′ = cos u · u′
7. (cos u)′ = − sin u · u′
8. (tg u)′ =

u′

cos2 u

9. (ctg u)′ = − u′

sin2 u

10. (arcsin u)′ =
u′√

1− u2

11. (arccos u)′ = − u′√
1− u2

12. (arctg u)′ =
u′

1 + u2

13. (arcctg u)′ = − u′

1 + u2

14. (sh u)′ = ch u · u′
15. (ch u)′ = sh u · u′
16. (thu)′ =

u′

ch2 u

17. (cth u)′ = − u′

sh2 u

Îñíîâíûå ôîðìóëû
1. F (x, y) = 0 ⇒ dy

dx
= −F ′

x(x, y)

F ′
y(x, y)

2. F (x, y, z) = 0 ⇒ ∂z

∂x
= −F ′

x(x, y)

F ′
z(x, y)

, ∂z

∂y
= −F ′

y(x, y)

F ′
z(x, y)

3. dz(x, y) =
∂z

∂x
dx +

∂z

∂y
dy

4. du(x, y, z) =
∂u

∂x
dx +

∂u

∂y
dy +

∂u

∂z
dz

5. dy(x1, x2, . . . , xn) =
∂y

∂y
dx1 +

∂y

∂x2

dx2 + . . . +
∂y

∂xn

dxn

6. dy(x1, x2, . . . , xn) =
n∑

i=1

∂y

∂xi

dxi

7. d2z(x, y) =
∂2z

∂x2
dx2 + 2

∂2z

∂x∂y
dxdy +

∂2z

∂y2
dy2

8. d2u(x, y, z) =
( ∂

∂x
dx +

∂

∂y
dy +

∂

∂z
dz

)2
u =

∂2u

∂x2
dx2 +

∂2u

∂y2
dy2 +

∂2u

∂z2
dz2 + 2

∂2u

∂x∂y
dxdy + 2

∂2u

∂x∂z
dxdz + 2

∂2u

∂y∂z
dydz

9. dny(x1, x2, . . . , xm) =
( m∑

j=1

∂

∂xj

dxj

)n
y
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Âàðèàíò 2 - 1
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z =

2√
16− x2 − y2

+ ln(y − 9x2).

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
x = 3, x = 5, y = 2, y = 4, z = −3, x + y + z = 7.
3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
(3x2 + 2x− 3)(−2y + 3) + (4x− 3)(−3y2 + 4y + 1) = 732 â òî÷êå (−3;−3).
4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

5y2 − 2x− 2

e6y−3x
, â òî÷êå (2; 1).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z =
−2x2 + 3y2

−3x− 3y
, åñëè x = 1, y = 2, ∆x = 0.1, ∆y = 0.3.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z =

3x2 + 2y2

3x− 3y
, åñëè x = −2, y = 2, ∆x = −0.2, ∆y = −0.2.

7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = (4x + 2y)e6x−4y â òî÷êå (2; 3).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xx(0; 0) ôóíêöèè z = e−5x+3y cos(3x + 4y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

4x− 2y

3x + 2y
â òî÷êå Mo(−3;−3), åñëè dx=-0.4, dy=0.3

10. Êîýôôèöèåíò ïðè x3 â ðàçëîæåíèè ôóíêöèè z = 6 tg (3x + 2y) ïî
ôîðìóëå Ìàêëîðåíà ðàâåí . . .
11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = 6x2 + 3y2 + 72x− 12y + 43 ïðè
óñëîâèè {x2 + y2 ≤ 49, 3x− 6y ≤ 0}.
12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 2x2 + 5xy + 5y2 − 3z2 + 2x− 5y − 18z + 41.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 6x2 + 2xy + 5y2 + 32x− 14y + 38.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
5x2 + 3y2 + 3z2 = 44 â òî÷êå (1;−3; 2) è îïðåäåëèòü àïïëèêàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 4x2 − 2y2 − z2 = 33

â òî÷êå (3;−1; 1) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOy.
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Âàðèàíò 2 - 2
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = −3

√
4− x2 − y2 +

√
y − 10x2.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
x = 1, y = 2, x + y = 5, x + y + z = 9.
3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
sin(4x2 + 3x + 3) + cos(2y2 + 3y − 3) + tg(5x + 4y − 2xy) = C â òî÷êå (0;−3).
4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

4x2 + 2y + 2

e5y−5x
, â òî÷êå (−2;−2).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (3x2 + 4y2 − 2xy) · sin xy

6
, åñëè x = −1, y = −1, ∆x = 0.2, ∆y = 0.1.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (3x2 + 5y2 + 3xy) · cos xy, åñëè x = 0, y = 2, ∆x = 0.1, ∆y = 0.1.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(4x− 3y) sin2

( π

16
(x− y)

)
â òî÷êå (−2; 2).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xy(0; 0) ôóíêöèè
z = e−4x+3y cos(−3x− 4y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

3x− 3y

5x + 3y
â òî÷êå Mo(1;−3), åñëè dx=0.2, dy=-0.3

10. Êîýôôèöèåíò ïðè y3 â ðàçëîæåíèè ôóíêöèè z = −3 tg (3x + 3y) ïî
ôîðìóëå Ìàêëîðåíà ðàâåí . . .
11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = 6x2 + 4y2 + 48x + 24y + 50 ïðè
óñëîâèè {x2 + y2 ≤ 36, 5x + 5y ≤ 0}.
12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u = −1

3
x3 − 1

3
y3 + 3x2 − y2 − 3z2 − 8x + 3y − 12z + 31.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −5x2 + 2xy − 2y2 − 28x + 2y + 27.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2x2 + 5y2 + 2z2 = 15 â òî÷êå (1;−1; 2) è îïðåäåëèòü îðäèíàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oy.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 3x2 − y2 − 2z2 = 8

â òî÷êå (−3; 1;−3) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOz.
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Âàðèàíò 2 - 3
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z =

−2√
x2 + y2 − 9

+ ln(x− 10y2).

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
x = 7, y = 8, x + y = 5, x + y + z = 5.
3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
(4x2 + 3xy − 3y2)(−2x− 2y) = −730 â òî÷êå (4; 1).
4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z = (5x2 + 4y + 2) sin

(π

2
(x− y)

)
â òî÷êå (−2;−3).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (4x2 + 2y2 + 2xy) · cos
xy

6
, åñëè x = −2, y = 2, ∆x = 0.3, ∆y = 0.2.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (3x2 + 2y2 + 2xy) · cos xy, åñëè x = −1, y = 0, ∆x = −0.1, ∆y = −0.2.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(−3x− 3y) cos2

( π

20
(x− y)

)
â òî÷êå (3;−2).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′yy(0; 0) ôóíêöèè
z = e−2x+3y cos(−4x + 2y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

6x− 2y

5x + 3y
â òî÷êå Mo(3;−2), åñëè dx=0.1, dy=-0.3

10. Êîýôôèöèåíò ïðè x2y â ðàçëîæåíèè ôóíêöèè z = 3 tg (−2x + 2y) ïî
ôîðìóëå Ìàêëîðåíà ðàâåí . . .
11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = 4x2 + 5y2 − 32x− 30y + 46 ïðè
óñëîâèè {x2 + y2 ≤ 36, 2x + 5y ≥ 0}.
12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 4x2 + 3xy + 4y2 − 3z2 + 10x− 10y + 6z + 37.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 4x2 + 2xy + 6y2 − 12x + 20y + 38.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
5x2 + 2y2 + 3z2 = 59 â òî÷êå (−3;−1;−2) è îïðåäåëèòü àáñöèññó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Ox.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè x2 − 2y2 − 5z2 = −29

â òî÷êå (3;−3; 2) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ yOz.
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Âàðèàíò 2 - 4
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 3

√
4− x2 − y2 +

√
x− 5y2.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = 6(x2 + y2) + 8, z = 9.
3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
4x2 + 2xy − 3y2 − 11

−3x2 − 2xy + 4y2
= 1 â òî÷êå (−3; 2).

4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

1

π
(3x2 − 3y + 1) sin

(2π

4
(x− y)

)
â òî÷êå (3; 1).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆u

u =
−2xyz

2x− 3y − 2z
, åñëè x = −2, y = 3, z = −2, ∆x = −0.1, ∆y = 0.1, ∆z = −0.1.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (2x2 − 3y2 + 5xy) · sin xy, åñëè x = 0, y = 2, ∆x = −0.1, ∆y = 0.1.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = 4xye6x+2y â òî÷êå (1;−3).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xx(0; 0) ôóíêöèè z = e−2x−5y sin(5x + 4y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

3x + 8y

2x− 2y
â òî÷êå Mo(−3;−2), åñëè dx=0.2, dy=-0.1

10. Êîýôôèöèåíò ïðè xy2 â ðàçëîæåíèè ôóíêöèè z = 3 tg (3x + 3y) ïî
ôîðìóëå Ìàêëîðåíà ðàâåí . . .
11. Íàéòè íàèáîëüøåå çíà÷åíèå ôóíêöèè z = 6(x2 + y2)− 36x− 34 ïðè
óñëîâèè {x2 + y2 ≤ 16,

√
105x + 4y ≥ 0}.

12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u = −1

3
x3 +

1

3
y3 − 2x2 − y2 − 4z2 − 3x− 8y + 16z + 36.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −4x2 + 6xy − 4y2 + 20x− 22y + 32.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
3x2 + 4y2 − z2 = 27 â òî÷êå (−3; 1;−2) è îïðåäåëèòü àïïëèêàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2z = 3x2 + 5y2 − 28

â òî÷êå (3; 1; 2) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOy.
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Âàðèàíò 2 - 5
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 2 arcsin (x2 + y2) +

√
10x− 7y.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = 4(x2 + y2) + 3, z = 4−

√
x2 + y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
(2x2 + 4x + 3)(−3y + 0) + (3x + 3)(3y2 − 3y − 1) = 156 â òî÷êå (1;−2).
4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

1

π
(−3x2 + 2y − 3) sin

(
π(x− y)

)
â òî÷êå (3; 2).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z =
4x2 + 3y2

4x + 4y
, åñëè x = −1, y = −2, ∆x = −0.1, ∆y = 0.1.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (4x2 + 4y2 + 4xy) · sin xy, åñëè x = 1, y = 0, ∆x = −0.1, ∆y = −0.2.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = (3x− 2y)e3x−4y â òî÷êå (4; 3).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′yy(0; 0) ôóíêöèè z = e−3x−4y sin(2x− 3y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

7x + 5y

3x− 3y
â òî÷êå Mo(−1;−2), åñëè dx=0.2, dy=-0.3

10. Êîýôôèöèåíò ïðè x2 â ðàçëîæåíèè ôóíêöèè z = −2 sin2 (3x + 3y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (0;

π

6
) ðàâåí . . .

11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = −38 + 48x− 4(x2 + y2) ïðè
óñëîâèè {x2 + y2 ≤ 49,

√
55x + 3y ≥ 0}.

12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 4x2 + 7xy + 6y2 − 3z2 + 23x + 26y + 18z + 33.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 6x2 − 3xy + 4y2 − 33x + 30y + 41.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
5x2 + y2 − 3z2 = 34 â òî÷êå (3;−1;−2) è îïðåäåëèòü îðäèíàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oy.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2z = 3x2 + y2 − 32

â òî÷êå (3; 1;−2) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOz.
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Âàðèàíò 2 - 6
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 4 arccos (−x2 − y2) +

√
6x + 3y.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = 1(x2 + y2) + 5, z = 7− 1(x2 + y2).
3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
sin(2x2 + 2x− 2) + cos(3y2 − 3y + 2) + tg(3x + 2y − 2xy) = C â òî÷êå (2; 0).
4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

1

π
(5x2 + 4y + 3) sin

(π

2
(x− y)

)
â òî÷êå (−1;−3).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (3x2 + 3y2 + 2xy) · sin xy

8
, åñëè x = −2, y = −2, ∆x = 0.3, ∆y = −0.1.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z =

−3xy

2x− 3y
, åñëè x = 1, y = 1, ∆x = −0.2, ∆y = −0.1.

7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(−2x + 2y) sin2

( π

20
(x− y)

)
â òî÷êå (2;−3).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xy(0; 0) ôóíêöèè z = e5x+4y sin(3x− 3y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

4x + 8y

6x− 3y
â òî÷êå Mo(1;−2), åñëè dx=-0.4, dy=-0.2

10. Êîýôôèöèåíò ïðè (y − π

4
)2 â ðàçëîæåíèè ôóíêöèè z = 2 sin2 (3x− 2y) ïî

ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (0;
π

4
) ðàâåí . . .

11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = −30− 20x− 5(x2 + y2) ïðè
óñëîâèè {x2 + y2 ≤ 16,

√
33x + 4y ≤ 0}.

12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u = −1

3
x3 − 1

3
y3 + x2 + y2 + 2z2 + 8x + 3y − 12z + 38.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −5x2 + 2xy − 6y2 + 34x− 30y + 34.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
x2 + 2y2 − 3z2 = 19 â òî÷êå (−2; 3; 1) è îïðåäåëèòü àáñöèññó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Ox.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2z = x2 + 6y2 − 53

â òî÷êå (1; 3; 1) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ yOz.
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Âàðèàíò 2 - 7
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 2 arccos

(y − 9

x− 4

)
.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = 8

√
x2 + y2 + 2, z = 8.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
(−3x2 − 2xy + 4y2)(2x + 2y) = −64 â òî÷êå (0;−2).
4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

1

π
(−3x2 − 3y − 1) cos

(π

2
(x− y)

(
â òî÷êå (3; 2).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (4x2 + 4y2 + 4xy) · cos
xy

7
, åñëè x = 1, y = −2, ∆x = 0.2, ∆y = 0.3.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z =

2x2 + 4y2

−3x + 2y
, åñëè x = 1, y = −2, ∆x = 0.2, ∆y = −0.2.

7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(−3x− 2y) cos2

(π

4
(x− y)

)
â òî÷êå (−3;−2).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xx(0; 0) ôóíêöèè
z = e4x+3y cos(−4x + 2y) sin(−4x + 2y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

6x + 5y

2x + 2y
â òî÷êå Mo(3;−1), åñëè dx=-0.3, dy=0.4

10. Êîýôôèöèåíò ïðè y2 â ðàçëîæåíèè ôóíêöèè z = −3 cos2 (−3x + 2y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (

π

6
; 0) ðàâåí . . .

11. Íàéòè íàèáîëüøåå çíà÷åíèå ôóíêöèè z = 3(x2 + y2) + 30y − 33 ïðè
óñëîâèè {x2 + y2 ≤ 49, 2x−√32y ≤ 0}.
12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 2x2 − 3xy + 3y2 + 2z2 + x− 12y + 4z + 29.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 5x2 − 5xy + 2y2 − 25x + 14y + 33.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
3x2 − 2y2 − z2 = 18 â òî÷êå (3;−2; 1) è îïðåäåëèòü àïïëèêàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2z = 4x2 − 3y2 + 7

â òî÷êå (2;−3;−2) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOy.
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Âàðèàíò 2 - 8
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 4

√
49− x2 − y2 + 4

√
x2 + y2 − 25.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = −9

√
x2 + y2 + 2, z = −6.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
4x2 + 3xy + 3y2 − 28

4x2 + 2xy + 2y2
= 1 â òî÷êå (3; 4).

4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

1

π
(−3x2 + 2y − 1) cos

(π

6
(x− y)

(
â òî÷êå (2;−1).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆u

u =
−3xyz

4x + 2y − 3z
, åñëè x = 2, y = −2, z = −2, ∆x = 0.3, ∆y = 0.2, ∆z = 0.2.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (3x2 − 2y2 + 4xy) · cos xy, åñëè x = 0, y = −2, ∆x = −0.2, ∆y = 0.1.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = 2xye6x+2y â òî÷êå (1;−3).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′yy(0; 0) ôóíêöèè
z = e−2x−3y cos(−3x + 4y) sin(−3x + 4y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

5x + 5y

3x− 3y
â òî÷êå Mo(−1;−2), åñëè dx=0.4, dy=0.1

10. Êîýôôèöèåíò ïðè (x− π

6
)2 â ðàçëîæåíèè ôóíêöèè z = 2 cos2 (3x− 3y) ïî

ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (
π

6
; 0) ðàâåí . . .

11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = 3(x2 + y2) + 12y − 14 ïðè
óñëîâèè {x2 + y2 ≤ 16, 2x−√21y ≥ 0}.
12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u =

1

3
x3 +

1

3
y3 + x2 − y2 − 4z2 − 3x− 3y + 16z + 31.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −4x2 − 7xy − 5y2 + 30x + 34y + 31.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
4x2 − y2 − 2z2 = 14 â òî÷êå (−3; 2; 3) è îïðåäåëèòü îðäèíàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oy.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2z = 6x2 − y2 − 17

â òî÷êå (2; 1; 3) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOz.
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Âàðèàíò 2 - 9
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = −2

√
(64− x2 − y2)(x2 + y2 − 25).

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = 7

√
x2 + y2 + 3, z = 4− 7

√
x2 + y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
2x2 − 2xy + 2y2 + 36

−3x + 2y
= −2x + 3y â òî÷êå (3; 0).

4. Âû÷èñëèòü ñóììó ÷àñòíûõ ïðîèçâîäíûõ ôóíêöèè
z = −(−2x− 2xy + 2y) sin

(π

6
(x− y)

)
â òî÷êå (−3; 0).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z =
4x2 + 2y2

2x− 2y
, åñëè x = −1, y = −2, ∆x = 0.2, ∆y = 0.3.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (3x2 − 2y2 + 4xy) · cos xy, åñëè x = 2, y = 0, ∆x = 0.1, ∆y = −0.2.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = (−2x + 3y)e2x+2y â òî÷êå (−2; 2).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xy(0; 0) ôóíêöèè
z = e−3x+5y cos(4x + 4y) sin(4x + 4y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

7x + 6y

4x− 2y
â òî÷êå Mo(2;−2), åñëè dx=0.4, dy=-0.1

10. Êîýôôèöèåíò ïðè y3 â ðàçëîæåíèè ôóíêöèè z = 3 sin2 (−2x− 3y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (

π

8
; 0) ðàâåí . . .

11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = 3x2 + 6y2 + 18x− 24y + 32 ïðè
óñëîâèè {x2 + y2 ≤ 25, 3x− 7y ≤ 0}.
12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 6x2 − 4xy + 3y2 − 3z2 + 20x− 16y − 18z + 40.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 3x2 − 4xy + 6y2 + 6x− 32y + 40.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
x2 − 2y2 − 5z2 = −62 â òî÷êå (−1; 3;−3) è îïðåäåëèòü àáñöèññó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Ox.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2z = x2 − 3y2 + 20

â òî÷êå (3; 3; 1) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ yOz.
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Âàðèàíò 2 - 10
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè

z = −3

√
y − x2 + 3x

y + x2 + 5x
.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
x2 + y2 + (z − 11)2 = 9, z = 7

√
x2 + y2 + 8.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
(−3x2 − 3x− 3)(2y + 4) + (3x− 2)(3y2 − 3y + 2) = −358 â òî÷êå (4; 1).
4. Âû÷èñëèòü ñóììó ÷àñòíûõ ïðîèçâîäíûõ ôóíêöèè
z = (−3x + 3xy − 3y) cos

( π

15
(x− y)

)
â òî÷êå (5; 0).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (3x2 + 3y2 + 5xy) · sin xy

10
, åñëè x = −2, y = −1, ∆x = −0.1, ∆y = −0.1.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (5x2 − 2y2 + 4xy) · sin xy, åñëè x = 0, y = −1, ∆x = 0.2, ∆y = −0.1.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(−2x + 4y) sin2

(π

8
(x− y)

)
â òî÷êå (4; 2).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xx(0; 0) ôóíêöèè z = e4x−5y cos(5x + 3y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

4x + 7y

3x− 2y
â òî÷êå Mo(3; 1), åñëè dx=-0.3, dy=0.1

10. Êîýôôèöèåíò ïðè x3 â ðàçëîæåíèè ôóíêöèè z = −6 sin2 (2x− 2y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (0;

π

8
) ðàâåí . . .

11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = 3x2 + 6y2 + 36x + 60y + 41 ïðè
óñëîâèè {x2 + y2 ≤ 64, 4x + 4y ≤ 0}.
12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u = −1

3
x3 − 1

3
y3 + x2 + y2 − 4z2 + 8x + 3y − 8z + 41.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −6x2 − 4xy − 5y2 − 24x− 34y + 38.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2z = 2x2 + 3y2 + 59 â òî÷êå (1; 2;−3) è îïðåäåëèòü àïïëèêàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 4x2 + 5y2 + z2 = 50

â òî÷êå (−3;−1;−3) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOy.
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Âàðèàíò 2 - 11
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 3

√
(y − x2 + 4x)(y + x2 + 6x).

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
x2 + y2 + (z − 5)2 = 81, z = 14− 2

√
x2 + y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
sin(4x2 + 2x + 4) + cos(−3y2 − 2y + 0) + tg(3x + 4y − 2xy) = C â òî÷êå (3; 3).
4. Âû÷èñëèòü ñóììó ÷àñòíûõ ïðîèçâîäíûõ ôóíêöèè
z = (2x + 3xy − 3y) sin2

( π

21
(x− y)

)
â òî÷êå (4;−3).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (4x2 + 5y2 + 2xy) · cos
xy

6
, åñëè x = −1, y = −2, ∆x = 0.3, ∆y = 0.2.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (−2x2 + 3y2 − 2xy) · sin xy, åñëè x = −1, y = 0, ∆x = 0.1, ∆y = 0.2.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(−2x + 3y) cos2

( π

16
(x− y)

)
â òî÷êå (−1; 3).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xy(0; 0) ôóíêöèè z = e3x−4y cos(3x + 4y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

6x + 2y

6x− 2y
â òî÷êå Mo(2;−1), åñëè dx=0.4, dy=0.3

10. Êîýôôèöèåíò ïðè x3 â ðàçëîæåíèè ôóíêöèè z = −3 tg (2x + 2y) ïî
ôîðìóëå Ìàêëîðåíà ðàâåí . . .
11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = 5x2 + 2y2 − 50x− 8y + 37 ïðè
óñëîâèè {x2 + y2 ≤ 36, 3x + 3y ≥ 0}.
12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 6x2 + 2xy + 3y2 + 3z2 + 18x + 20y + 6z + 37.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 4x2 + 5xy + 5y2 + 19x + 5y + 40.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2z = 3x2 + y2 + 67 â òî÷êå (3; 2;−3) è îïðåäåëèòü îðäèíàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oy.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 3x2 + y2 + 2z2 = 15

â òî÷êå (1; 2;−2) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOz.



Òèïîâîé ðàñ÷åò ïî ÑÔÂÀ 17

Âàðèàíò 2 - 12
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 4

√
(x + y − 4)(x− y + 8).

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = 12 +

√
4− x2 − y2, z = 10 + 7

√
x2 + y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
(4x2 + 2xy + 3y2)(2x + 2y) = 550 â òî÷êå (2; 3).
4. Âû÷èñëèòü ñóììó ÷àñòíûõ ïðîèçâîäíûõ ôóíêöèè
z = (−3x + 3xy + 3y) cos2

(π

4
(x− y)

)
â òî÷êå (−1;−2).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆u

u =
2xyz

2x + 3y + 4z
, åñëè x = 2, y = 2, z = 1, ∆x = 0.2, ∆y = 0.3, ∆z = −0.2.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z =

2xy

−3x + 4y
, åñëè x = 1, y = 1, ∆x = −0.1, ∆y = 0.2.

7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = 2xye6x+3y â òî÷êå (−1; 2).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′yy(0; 0) ôóíêöèè z = e2x−3y cos(5x + 3y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

6x− 2y

3x + 3y
â òî÷êå Mo(3; 2), åñëè dx=0.3, dy=0.4

10. Êîýôôèöèåíò ïðè y3 â ðàçëîæåíèè ôóíêöèè z = 6 tg (−3x− 2y) ïî
ôîðìóëå Ìàêëîðåíà ðàâåí . . .
11. Íàéòè íàèáîëüøåå çíà÷åíèå ôóíêöèè z = 5(x2 + y2) + 30x− 36 ïðè
óñëîâèè {x2 + y2 ≤ 16,

√
21x + 2y ≤ 0}.

12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u =

1

3
x3 +

1

3
y3 − 2x2 + y2 + z2 + 3x− 3y + 2z + 39.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −5x2 − 7xy − 4y2 − 44x− 37y + 34.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2z = x2 + 5y2 + 21 â òî÷êå (2; 1; 2) è îïðåäåëèòü àáñöèññó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè x2 + 3y2 + 2z2 = 31

â òî÷êå (1; 2; 3) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ yOz.
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Âàðèàíò 2 - 13
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 2

√
x + y + 2 +

√
x− y − 6.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = −13−

√
81− x2 − y2, z = −4− 3

√
x2 + y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
−2x2 + 2xy + 2y2 − 28

−3x− 2y
= 3x− 2y â òî÷êå (−2; 0).

4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

−2y2 + 3x + 4

e2y−6x
, â òî÷êå (1; 3).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z =
3x2 + 3y2

2x− 2y
, åñëè x = 1, y = −1, ∆x = 0.2, ∆y = 0.2.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z =

−3x2 + 3y2

2x− 2y
, åñëè x = −2, y = 2, ∆x = 0.1, ∆y = 0.2.

7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = (−2x + 3y)e4x+2y â òî÷êå (−2; 4).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xx(0; 0) ôóíêöèè z = e4x−3y sin(5x− 2y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

3x− 3y

6x + 3y
â òî÷êå Mo(−1;−1), åñëè dx=0.3, dy=-0.4

10. Êîýôôèöèåíò ïðè xy2 â ðàçëîæåíèè ôóíêöèè z = 2 tg (−3x + 3y) ïî
ôîðìóëå Ìàêëîðåíà ðàâåí . . .
11. Íàéòè íàèáîëüøåå çíà÷åíèå ôóíêöèè z = 6(x2 + y2)− 48x− 39 ïðè
óñëîâèè {x2 + y2 ≤ 36,

√
55x + 3y ≥ 0}.

12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 4x2 + 5xy + 3y2 − 3z2 − 39x− 33y − 6z + 34.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 4x2 + 3xy + 2y2 − 33x− 21y + 38.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2z = 5x2 − 4y2 + 9 â òî÷êå (1;−2;−1) è îïðåäåëèòü àïïëèêàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 4x2 + 2y2 − z2 = 34

â òî÷êå (−3;−1;−2) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOy.
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Âàðèàíò 2 - 14
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = −3 ln

x2 + y2 − 8x

14x− x2 − y2
.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = 6 +

√
25− x2 − y2, z = 11−

√
16− x2 − y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
(−2x2 − 2x + 3)(−3y + 1) + (3x− 3)(2y2 − 3y − 1) = 368 â òî÷êå (4; 3).
4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

−2x2 + 4y + 2

e2y−2x
, â òî÷êå (1; 1).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (4x2 + 5y2 + 4xy) · sin xy

5
, åñëè x = −1, y = −2, ∆x = −0.2, ∆y = 0.3.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (5x2 − 3y2 + 3xy) · cos xy, åñëè x = 0, y = −2, ∆x = −0.2, ∆y = 0.2.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(2x + 2y) sin2

( π

20
(x− y)

)
â òî÷êå (−2; 3).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′yy(0; 0) ôóíêöèè z = e2x+3y sin(−2x− 3y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

4x + 8y

2x + 3y
â òî÷êå Mo(−3; 1), åñëè dx=0.3, dy=0.1

10. Êîýôôèöèåíò ïðè (y − π

4
)2 â ðàçëîæåíèè ôóíêöèè z = 3 sin2 (2x− 2y) ïî

ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (0;
π

4
) ðàâåí . . .

11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = −30 + 40x− 5(x2 + y2) ïðè
óñëîâèè {x2 + y2 ≤ 25,

√
45x + 6y ≥ 0}.

12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u =

1

3
x3 − 1

3
y3 + x2 − y2 + z2 − 3x + 3y − 6z + 39.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −4x2 + 3xy − 5y2 + 2x + 17y + 32.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2z = 2x2 − y2 − 12 â òî÷êå (3;−2; 1) è îïðåäåëèòü îðäèíàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oy.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2x2 + y2 − 4z2 = 13

â òî÷êå (−2; 3; 1) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOz.
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Âàðèàíò 2 - 15
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè

z = 4 ln

√
x2 + y2 − 8x

−x2 − y2 + 18x
.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = −4−

√
81− x2 − y2, z = −9 +

√
9− x2 − y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
sin(−3x2 − 2x− 3) + cos(−3y2 + 2y + 2) + tg(6x + 4y + 2xy) = C â òî÷êå (0;−2).
4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z = (2x2 + 4y + 4) sin

(π

2
(x− y)

)
â òî÷êå (−2;−3).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (5x2 − 3y2 − 3xy) · cos
xy

7
, åñëè x = 2, y = 2, ∆x = 0.2, ∆y = 0.1.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (2x2 − 3y2 − 2xy) · cos xy, åñëè x = −2, y = 0, ∆x = −0.2, ∆y = −0.1.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(3x− 3y) cos2

( π

12
(x− y)

)
â òî÷êå (4; 1).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xy(0; 0) ôóíêöèè z = e−3x+3y sin(3x− 5y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

7x− 2y

6x + 2y
â òî÷êå Mo(−2;−2), åñëè dx=0.3, dy=-0.2

10. Êîýôôèöèåíò ïðè (x− π

4
)2 â ðàçëîæåíèè ôóíêöèè z = −2 cos2 (−2x− 2y)

ïî ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (
π

4
; 0) ðàâåí . . .

11. Íàéòè íàèáîëüøåå çíà÷åíèå ôóíêöèè z = 4(x2 + y2)− 32y − 33 ïðè
óñëîâèè {x2 + y2 ≤ 36, 4x−√9y ≥ 0}.
12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 4x2 + 4xy + 4y2 − 2z2 − 12x + 12y − 12z + 35.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 6x2 + 5xy + 5y2 + 46x + 35y + 33.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2z = x2 − 5y2 − 2 â òî÷êå (−1;−1;−3) è îïðåäåëèòü àáñöèññó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè x2 + 2y2 − 3z2 = 15

â òî÷êå (3; 3; 2) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ yOz.
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Âàðèàíò 2 - 16
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 2

√
10 sin(x2 + y2).

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = −16 +

√
49− x2 − y2, z = −8−

√
16− x2 − y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
−3x2 + 2xy + 2y2 + 147

3x2 − 3xy + 1y2
= 1 â òî÷êå (4;−3).

4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

1

π
(−2x2 + 5y + 3) sin

(2π

4
(x− y)

)
â òî÷êå (2; 0).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆u

u =
−2xyz

−2x + 3y + 2z
, åñëè x = 3, y = −2, z = 0, ∆x = −0.1, ∆y = 0.2, ∆z = −0.1.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (2x2 + 2y2 + 5xy) · sin xy, åñëè x = 0, y = −2, ∆x = 0.1, ∆y = 0.2.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = −2xye3x−2y â òî÷êå (2; 3).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xx(0; 0) ôóíêöèè
z = e−4x−5y cos(−3x + 2y) sin(−3x + 2y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

2x + 7y

4x− 2y
â òî÷êå Mo(−2; 2), åñëè dx=-0.4, dy=0.1

10. Êîýôôèöèåíò ïðè y3 â ðàçëîæåíèè ôóíêöèè z = −3 sin2 (−2x + 2y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (

π

8
; 0) ðàâåí . . .

11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = 3x2 + 5y2 + 30x− 20y + 42 ïðè
óñëîâèè {x2 + y2 ≤ 49, 6x− 5y ≤ 0}.
12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u = −1

3
x3 +

1

3
y3 + x2 + y2 + 2z2 + 8x− 3y − 4z + 36.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −5x2 − 6xy − 6y2 − 16x− 18y + 39.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
3x2 + 4y2 + 3z2 = 55 â òî÷êå (−2;−2; 3) è îïðåäåëèòü àïïëèêàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2x2 − 5y2 − z2 = −31

â òî÷êå (3; 3;−2) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOy.
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Âàðèàíò 2 - 17
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 3

√
5 cos(x2 + y2).

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
x = 1, x = 7, y = 6, y = 12, z = −2, z = −9.
3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
−2x2 + 2xy + 3y2 + 126

3x− 2y
= 4x + 2y â òî÷êå (−3; 0).

4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

1

π
(2x2 + 5y − 3) sin

(
π(x− y)

)
â òî÷êå (0;−1).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z =
3x2 + 3y2

2x + 4y
, åñëè x = −1, y = 1, ∆x = 0.2, ∆y = −0.2.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (4x2 + 3y2 + 3xy) · sin xy, åñëè x = 1, y = 0, ∆x = 0.2, ∆y = −0.2.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = (−3x− 3y)e3x+3y â òî÷êå (−3; 3).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′yy(0; 0) ôóíêöèè
z = e−5x−4y cos(−2x− 3y) sin(−2x− 3y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

2x + 2y

6x− 2y
â òî÷êå Mo(3; 3), åñëè dx=-0.4, dy=-0.1

10. Êîýôôèöèåíò ïðè x3 â ðàçëîæåíèè ôóíêöèè z = 6 sin2 (2x− 2y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (0;

π

8
) ðàâåí . . .

11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = 2x2 + 5y2 + 8x + 30y + 49 ïðè
óñëîâèè {x2 + y2 ≤ 16, 5x + 4y ≤ 0}.
12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 6x2 + 4xy + 5y2 + 3z2 − 32x− 2y − 18z + 32.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 4x2 − 2xy + 6y2 + 10x + 32y + 31.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2x2 + 3y2 + 4z2 = 49 â òî÷êå (−3; 3; 1) è îïðåäåëèòü îðäèíàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oy.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2x2 − y2 − 4z2 = −11

â òî÷êå (−1;−3; 1) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOz.
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Âàðèàíò 2 - 18
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 3

√
5y − x225 + 7

√
25x− y2.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
x = 8, x = 11, y = 4, y = 9, z = −− 4, y + z = 7.
3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
(4x2 + 4x + 1)(2y + 3) + (3x + 4)(3y2 − 3y + 1) = 645 â òî÷êå (2; 4).
4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

1

π
(5x2 + 2y + 4) sin

(π

2
(x− y)

)
â òî÷êå (4; 2).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (−3x2 − 2y2 + 3xy) · sin xy

9
, åñëè x = −2, y = −2, ∆x = −0.1, ∆y = −0.1.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z =

4xy

3x + 2y
, åñëè x = 2, y = −1, ∆x = 0.2, ∆y = 0.1.

7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(2x + 3y) sin2

( π

20
(x− y)

)
â òî÷êå (2;−3).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xy(0; 0) ôóíêöèè
z = e5x−4y cos(−5x− 2y) sin(−5x− 2y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

4x + 6y

5x− 2y
â òî÷êå Mo(−1; 2), åñëè dx=-0.4, dy=0.4

10. Êîýôôèöèåíò ïðè x3 â ðàçëîæåíèè ôóíêöèè z = 6 tg (−3x− 2y) ïî
ôîðìóëå Ìàêëîðåíà ðàâåí . . .
11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = 5x2 + 3y2 − 20x− 18y + 46 ïðè
óñëîâèè {x2 + y2 ≤ 16, 5x + 4y ≥ 0}.
12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u =

1

3
x3 − 1

3
y3 − x2 + y2 + 3z2 − 3x + 3y − 6z + 28.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −2x2 − 4xy − 5y2 + 8x + 26y + 41.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
5x2 + 2y2 + 2z2 = 24 â òî÷êå (−2; 1;−1) è îïðåäåëèòü àáñöèññó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Ox.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè x2 − 3y2 − 4z2 = 2

â òî÷êå (3; 1;−1) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ yOz.
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Âàðèàíò 2 - 19
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 5

√
36y − x26 + 6

√
6x− y2.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
x = 8, x = 12, y = 5, y = 10, z = −3, x + y + z = 10.
3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
sin(−3x2 + 2x + 4) + cos(−2y2 − 2y + 3) + tg(6x + 2y + 3xy) = C â òî÷êå (0; 2).
4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

1

π
(3x2 − 3y − 3) cos

(π

2
(x− y)

(
â òî÷êå (0;−1).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (−3x2 − 3y2 − 3xy) · cos
xy

7
, åñëè x = −2, y = 1, ∆x = 0.1, ∆y = 0.3.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z =

3x2 − 2y2

4x + 2y
, åñëè x = −1, y = −2, ∆x = −0.1, ∆y = −0.1.

7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(3x− 2y) cos2

( π

16
(x− y)

)
â òî÷êå (1;−3).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xx(0; 0) ôóíêöèè z = e4x+5y cos(2x− 4y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

5x + 6y

6x− 3y
â òî÷êå Mo(2; 1), åñëè dx=-0.4, dy=-0.3

10. Êîýôôèöèåíò ïðè y3 â ðàçëîæåíèè ôóíêöèè z = −3 tg (3x− 3y) ïî
ôîðìóëå Ìàêëîðåíà ðàâåí . . .
11. Íàéòè íàèáîëüøåå çíà÷åíèå ôóíêöèè z = 5(x2 + y2) + 40x− 30 ïðè
óñëîâèè {x2 + y2 ≤ 25,

√
105x + 4y ≤ 0}.

12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 4x2 − 4xy + 6y2 + 3z2 − 12x− 4y − 18z + 36.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 5x2 − 2xy + 3y2 − 18x− 2y + 28.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
5x2 + 4y2 − z2 = 17 â òî÷êå (−1;−2; 2) è îïðåäåëèòü àïïëèêàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2z = 3x2 + 5y2 − 59

â òî÷êå (2;−3;−1) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOy.



Òèïîâîé ðàñ÷åò ïî ÑÔÂÀ 25

Âàðèàíò 2 - 20
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 2 ln(6y − x2 − y2) +

√
12x + 12y − x2 − y2 − 36.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
x = 1, y = 2, x + y = 6, x + y + z = 9.
3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
(−3x2 + 4xy − 3y2)(3x + 2y) = −392 â òî÷êå (2; 4).
4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

1

π
(−2x2 + 2y − 1) cos

(π

6
(x− y)

(
â òî÷êå (3; 0).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆u

u =
2xyz

4x− 2y − 2z
, åñëè x = −1, y = 1, z = 1, ∆x = 0.2, ∆y = 0.1, ∆z = 0.2.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (4x2 + 5y2 + 3xy) · cos xy, åñëè x = 0, y = −2, ∆x = 0.2, ∆y = 0.1.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = −2xye2x−3y â òî÷êå (−3;−2).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xy(0; 0) ôóíêöèè z = e2x+3y cos(3x + 5y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

7x + 3y

2x + 3y
â òî÷êå Mo(2;−1), åñëè dx=0.4, dy=-0.4

10. Êîýôôèöèåíò ïðè x2y â ðàçëîæåíèè ôóíêöèè z = −3 tg (−2x− 3y) ïî
ôîðìóëå Ìàêëîðåíà ðàâåí . . .
11. Íàéòè íàèáîëüøåå çíà÷åíèå ôóíêöèè z = 5(x2 + y2)− 50x− 34 ïðè
óñëîâèè {x2 + y2 ≤ 36,

√
12x + 2y ≥ 0}.

12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u =

1

3
x3 − 1

3
y3 − x2 + y2 + 3z2 − 3x + 8y + 6z + 38.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −6x2 − 6xy − 2y2 − 30x− 18y + 36.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
5x2 + y2 − 3z2 = 21 â òî÷êå (−2;−2;−1) è îïðåäåëèòü îðäèíàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oy.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2z = 6x2 + y2 − 59

â òî÷êå (−3; 3; 2) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOz.
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Âàðèàíò 2 - 21
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z =

3√
25− x2 − y2

+ ln(y − 6x2).

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
x = 2, y = 3, x + y = 2, x + y + z = 8.
3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
−3x2 − 3xy + 2y2 + 33

−3x2 + 4xy + 1y2
= 1 â òî÷êå (−2;−3).

4. Âû÷èñëèòü ñóììó ÷àñòíûõ ïðîèçâîäíûõ ôóíêöèè
z = (4x− 2xy − 3y) sin

(π

6
(x− y)

)
â òî÷êå (1; 0).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z =
−2x2 + 2y2

3x− 3y
, åñëè x = −1, y = 2, ∆x = 0.2, ∆y = −0.1.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (4x2 − 3y2 − 3xy) · cos xy, åñëè x = 1, y = 0, ∆x = −0.1, ∆y = 0.1.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = (4x− 3y)e6x+2y â òî÷êå (−1; 3).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′yy(0; 0) ôóíêöèè z = e4x−2y cos(5x− 2y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

3x + 6y

5x− 3y
â òî÷êå Mo(−3;−1), åñëè dx=0.3, dy=-0.2

10. Êîýôôèöèåíò ïðè xy2 â ðàçëîæåíèè ôóíêöèè z = 2 tg (−2x + 3y) ïî
ôîðìóëå Ìàêëîðåíà ðàâåí . . .
11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = −27 + 18x− 3(x2 + y2) ïðè
óñëîâèè {x2 + y2 ≤ 16,

√
55x + 3y ≥ 0}.

12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 6x2 − 6xy + 6y2 − 2z2 − 24x− 6y − 12z + 36.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 4x2 − 3xy + 4y2 + 15x + 15y + 30.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
x2 + 5y2 − 4z2 = −12 â òî÷êå (−2;−2; 3) è îïðåäåëèòü àáñöèññó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Ox.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2z = x2 + 5y2 − 8

â òî÷êå (3;−1; 3) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ yOz.
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Âàðèàíò 2 - 22
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = −2

√
4− x2 − y2 +

√
y − 6x2.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = 6(x2 + y2) + 3, z = 5.
3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
−3x2 − 3xy + 2y2 + 3

2x + 2y
= 3x + 4y â òî÷êå (−3; 2).

4. Âû÷èñëèòü ñóììó ÷àñòíûõ ïðîèçâîäíûõ ôóíêöèè
z = (−2x− 2xy + 2y) cos

( π

12
(x− y)

)
â òî÷êå (4;−2).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (−2x2 + 3y2 − 3xy) · sin xy

7
, åñëè x = 2, y = −1, ∆x = 0.1, ∆y = −0.2.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (5x2 + 5y2 + 2xy) · sin xy, åñëè x = 0, y = 1, ∆x = −0.1, ∆y = −0.2.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(4x− 3y) sin2

(π

8
(x− y)

)
â òî÷êå (−1; 1).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xx(0; 0) ôóíêöèè
z = e−2x+3y sin(−2x− 2y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

2x + 4y

3x− 3y
â òî÷êå Mo(−1; 1), åñëè dx=-0.2, dy=-0.1

10. Êîýôôèöèåíò ïðè x2 â ðàçëîæåíèè ôóíêöèè z = 2 sin2 (−3x + 2y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (0;

π

4
) ðàâåí . . .

11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = −29− 24x− 3(x2 + y2) ïðè
óñëîâèè {x2 + y2 ≤ 36,

√
40x + 3y ≤ 0}.

12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u =

1

3
x3 − 1

3
y3 − 3x2 + y2 + 4z2 + 8x + 3y + 24z + 35.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −5x2 + 2xy − 5y2 − 26x− 14y + 37.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
3x2 − 2y2 − z2 = 0 â òî÷êå (2;−2;−2) è îïðåäåëèòü àïïëèêàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2z = 4x2 − 2y2 − 2

â òî÷êå (−1; 2;−3) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOy.
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Âàðèàíò 2 - 23
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z =

−3√
x2 + y2 − 25

+ ln(x− 10y2).

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = 6(x2 + y2) + 4, z = 9−

√
x2 + y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
(−3x2 − 3x + 4)(−3y + 3) + (5x + 2)(−3y2 − 3y + 2) = 134 â òî÷êå (−2; 2).
4. Âû÷èñëèòü ñóììó ÷àñòíûõ ïðîèçâîäíûõ ôóíêöèè
z = (2x− 3xy − 2y) sin2

( π

24
(x− y)

)
â òî÷êå (5;−3).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (2x2 + 3y2 + 2xy) · cos
xy

8
, åñëè x = 1, y = 1, ∆x = 0.1, ∆y = 0.3.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (−3x2 − 2y2 − 2xy) · sin xy, åñëè x = 2, y = 0, ∆x = 0.1, ∆y = 0.1.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(−2x + 4y) cos2

( π

16
(x− y)

)
â òî÷êå (−3; 1).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′yy(0; 0) ôóíêöèè z = e5x+5y sin(−4x + 3y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

2x + 8y

6x + 3y
â òî÷êå Mo(−1;−1), åñëè dx=-0.3, dy=-0.2

10. Êîýôôèöèåíò ïðè (y − π

4
)2 â ðàçëîæåíèè ôóíêöèè z = −3 sin2 (3x + 2y)

ïî ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (0;
π

4
) ðàâåí . . .

11. Íàéòè íàèáîëüøåå çíà÷åíèå ôóíêöèè z = 2(x2 + y2) + 24y − 28 ïðè
óñëîâèè {x2 + y2 ≤ 49, 2x−√5y ≥ 0}.
12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 5x2 + 6xy + 3y2 − 3z2 + 42x + 30y − 12z + 39.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 5x2 + 2xy + 3y2 + 8x− 4y + 27.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
4x2 − y2 − 3z2 = 29 â òî÷êå (3; 2;−1) è îïðåäåëèòü îðäèíàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oy.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2z = 6x2 − y2 − 13

â òî÷êå (2;−3; 1) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOz.
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Âàðèàíò 2 - 24
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 2

√
4− x2 − y2 +

√
x− 10y2.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = 4(x2 + y2) + 2, z = 7− 4(x2 + y2).
3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
sin(2x2 + 2x + 3) + cos(3y2 + 2y + 1) + tg(3x + 2y − 2xy) = C â òî÷êå (2; 2).
4. Âû÷èñëèòü ñóììó ÷àñòíûõ ïðîèçâîäíûõ ôóíêöèè
z = −(4x + 5xy + 5y) cos2

( π

12
(x− y)

)
â òî÷êå (−3; 1).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆u

u =
3xyz

4x− 3y + 4z
, åñëè x = −1, y = −2, z = 1, ∆x = 0.1, ∆y = −0.2, ∆z = 0.3.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z =

3xy

4x + 3y
, åñëè x = 1, y = 2, ∆x = −0.2, ∆y = −0.2.

7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = 3xye4x−3y â òî÷êå (3; 4).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xy(0; 0) ôóíêöèè
z = e−4x−5y sin(−4x + 5y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

3x + 7y

5x− 2y
â òî÷êå Mo(−1; 1), åñëè dx=-0.3, dy=-0.4

10. Êîýôôèöèåíò ïðè (x− π

6
)2 â ðàçëîæåíèè ôóíêöèè z = −2 cos2 (3x + 2y)

ïî ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (
π

6
; 0) ðàâåí . . .

11. Íàéòè íàèáîëüøåå çíà÷åíèå ôóíêöèè z = 2(x2 + y2)− 16y − 31 ïðè
óñëîâèè {x2 + y2 ≤ 25, 4x−√33y ≥ 0}.
12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u =

1

3
x3 − 1

3
y3 + 2x2 − y2 + 4z2 + 3x + 3y − 16z + 31.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −4x2 − 2xy − 5y2 + 4x− 18y + 27.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
x2 − 3y2 − 4z2 = −30 â òî÷êå (1;−3; 1) è îïðåäåëèòü àáñöèññó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Ox.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2z = x2 − 4y2 + 21

â òî÷êå (1; 2; 3) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ yOz.



30 Òèïîâîé ðàñ÷åò ïî ÑÔÂÀ

Âàðèàíò 2 - 25
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = −2 arcsin (x2 + y2) +

√
7x− 4y.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = 1

√
x2 + y2 + 3, z = 8.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
(3x2 − 3xy + 4y2)(4x− 3y) = −242 â òî÷êå (−2; 1).
4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

−3y2 + 5x− 3

e6y−4x
, â òî÷êå (−3;−2).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z =
4x2 + 3y2

3x + 4y
, åñëè x = −1, y = −1, ∆x = −0.1, ∆y = −0.2.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z =

2x2 + 3y2

−2x + 3y
, åñëè x = −1, y = −2, ∆x = 0.2, ∆y = −0.2.

7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = (2x− 2y)e3x+3y â òî÷êå (2;−2).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xx(0; 0) ôóíêöèè
z = e3x−3y cos(−5x + 3y) sin(−5x + 3y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

7x + 4y

2x− 3y
â òî÷êå Mo(3; 1), åñëè dx=-0.4, dy=-0.3

10. Êîýôôèöèåíò ïðè y3 â ðàçëîæåíèè ôóíêöèè z = −3 sin2 (−3x + 2y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (

π

12
; 0) ðàâåí . . .

11. Íàéòè íàèáîëüøåå çíà÷åíèå ôóíêöèè z = 3(x2 + y2) + 18y − 34 ïðè
óñëîâèè {x2 + y2 ≤ 16, 2x−√32y ≤ 0}.
12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 3x2 − 2xy + 2y2 − 3z2 − 18x + 16y − 6z + 40.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 5x2 + 4xy + 4y2 − 8x + 16y + 39.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2z = 5x2 + 2y2 + 26 â òî÷êå (−1; 3; 1) è îïðåäåëèòü àïïëèêàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 5x2 + 3y2 + z2 = 33

â òî÷êå (−1;−3;−1) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOy.
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Âàðèàíò 2 - 26
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 3 arccos (−x2 − y2) +

√
3x + 4y.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = −8

√
x2 + y2 + 6, z = −9.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
4x2 − 3xy + 3y2 + 3

−2x− 2y
= −3x− 3y â òî÷êå (0;−1).

4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

5x2 − 2y + 4

e2y−6x
, â òî÷êå (−1;−3).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (3x2 + 3y2 + 3xy) · sin xy

6
, åñëè x = 1, y = 2, ∆x = −0.1, ∆y = −0.2.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (−2x2 − 3y2 + 2xy) · cos xy, åñëè x = 0, y = −2, ∆x = 0.2, ∆y = 0.2.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(−2x− 2y) sin2

(π

8
(x− y)

)
â òî÷êå (3; 1).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′yy(0; 0) ôóíêöèè
z = e−5x+5y cos(−3x− 2y) sin(−3x− 2y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

3x− 2y

6x + 2y
â òî÷êå Mo(2; 1), åñëè dx=-0.3, dy=0.3

10. Êîýôôèöèåíò ïðè x3 â ðàçëîæåíèè ôóíêöèè z = 6 sin2 (3x + 2y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (0;

π

8
) ðàâåí . . .

11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = 5(x2 + y2) + 20y − 21 ïðè
óñëîâèè {x2 + y2 ≤ 9, 5x−√24y ≥ 0}.
12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u =

1

3
x3 − 1

3
y3 + x2 + y2 + 4z2 − 3x + 8y − 8z + 36.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −4x2 + 5xy − 2y2 − 21x + 14y + 30.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2z = 5x2 + y2 + 10 â òî÷êå (−1;−1; 1) è îïðåäåëèòü îðäèíàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oy.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2x2 + y2 + 3z2 = 25

â òî÷êå (3; 2; 1) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOz.
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Âàðèàíò 2 - 27
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = −3 arccos

(y − 7

x− 3

)
.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = 4

√
x2 + y2 + 5, z = 10− 4

√
x2 + y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
sin(−3x2 − 2x− 1) + cos(−3y2 − 2y + 3) + tg(6x + 3y + 4xy) = C â òî÷êå (1; 2).
4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z = (4x2 + 5y + 1) sin

(π

2
(x− y)

)
â òî÷êå (−1;−2).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (−3x2 − 3y2 + 5xy) · cos
xy

10
, åñëè x = 1, y = −2, ∆x = 0.1, ∆y = 0.1.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (5x2 + 3y2 + 5xy) · cos xy, åñëè x = 2, y = 0, ∆x = −0.1, ∆y = 0.2.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(−2x + 3y) cos2

(π

8
(x− y)

)
â òî÷êå (3; 1).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xy(0; 0) ôóíêöèè
z = e−3x+3y cos(2x− 2y) sin(2x− 2y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

7x + 6y

4x + 3y
â òî÷êå Mo(2;−3), åñëè dx=0.1, dy=0.2

10. Êîýôôèöèåíò ïðè x3 â ðàçëîæåíèè ôóíêöèè z = 3 tg (2x + 3y) ïî
ôîðìóëå Ìàêëîðåíà ðàâåí . . .
11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = 3x2 + 2y2 + 24x− 20y + 40 ïðè
óñëîâèè {x2 + y2 ≤ 36, 3x− 4y ≤ 0}.
12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 2x2 + 5xy + 4y2 + 2z2 + 19x + 29y + 4z + 36.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 6x2 + 6xy + 2y2 + 18x + 8y + 41.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè 2z = x2 + 2y2 + 8

â òî÷êå (−1;−1; 1) è îïðåäåëèòü àáñöèññó òî÷êè åå ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè x2 + 5y2 + 4z2 = 60

â òî÷êå (−2;−2; 3) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ yOz.
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Âàðèàíò 2 - 28
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 4

√
36− x2 − y2 + 9

√
x2 + y2 − 4.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
x2 + y2 + (z − 9)2 = 9, z = 5

√
x2 + y2 + 6.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
(4x2 + 4xy + 2y2)(−2x− 2y) = −1080 â òî÷êå (3; 3).
4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

1

π
(3x2 + 5y + 2) sin

(2π

4
(x− y)

)
â òî÷êå (1;−1).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆u

u =
2xyz

3x− 2y − 2z
, åñëè x = −2, y = 3, z = 3, ∆x = 0.1, ∆y = 0.3, ∆z = 0.3.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (4x2 + 3y2 + 3xy) · sin xy, åñëè x = 0, y = 2, ∆x = −0.1, ∆y = −0.1.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = 3xye6x−2y â òî÷êå (−1;−3).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xx(0; 0) ôóíêöèè
z = e−5x+3y cos(−4x + 3y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

3x + 5y

4x + 3y
â òî÷êå Mo(1;−2), åñëè dx=-0.1, dy=0.1

10. Êîýôôèöèåíò ïðè y3 â ðàçëîæåíèè ôóíêöèè z = 3 tg (2x− 3y) ïî
ôîðìóëå Ìàêëîðåíà ðàâåí . . .
11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = 4x2 + 2y2 + 40x + 12y + 44 ïðè
óñëîâèè {x2 + y2 ≤ 36, 2x + 7y ≤ 0}.
12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u = −1

3
x3 +

1

3
y3 − 2x2 − y2 − 3z2 − 3x− 3y + 12z + 39.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −6x2 + 5xy − 5y2 + 26x + 5y + 27.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2z = 4x2 − 3y2 − 15 â òî÷êå (−2; 1;−1) è îïðåäåëèòü àïïëèêàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 5x2 + 2y2 − z2 = 18

â òî÷êå (2; 1;−2) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOy.
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Âàðèàíò 2 - 29
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 2

√
(49− x2 − y2)(x2 + y2 − 4).

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
x2 + y2 + (z − 4)2 = 36, z = 10− 7

√
x2 + y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
−2x2 + 2xy − 3y2 + 92

−3x2 + 2xy + 3y2
= 1 â òî÷êå (−2; 4).

4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

1

π
(5x2 − 2y + 2) sin

(
π(x− y)

)
â òî÷êå (−2;−3).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z =
4x2 − 2y2

−2x + 4y
, åñëè x = −2, y = −2, ∆x = −0.2, ∆y = 0.1.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (4x2 − 2y2 − 3xy) · sin xy, åñëè x = −1, y = 0, ∆x = 0.1, ∆y = −0.2.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = (3x− 2y)e2x+2y â òî÷êå (−3; 3).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xy(0; 0) ôóíêöèè z = e4x−5y cos(−5x− 2y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

5x + 7y

5x− 2y
â òî÷êå Mo(−2;−2), åñëè dx=-0.4, dy=0.4

10. Êîýôôèöèåíò ïðè xy2 â ðàçëîæåíèè ôóíêöèè z = 2 tg (2x− 2y) ïî
ôîðìóëå Ìàêëîðåíà ðàâåí . . .
11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = 5x2 + 6y2 − 40x− 36y + 51 ïðè
óñëîâèè {x2 + y2 ≤ 36, 3x + 6y ≥ 0}.
12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 3x2 + 3xy + 2y2 − 2z2 + 12x + y + 12z + 31.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 5x2 − 4xy + 2y2 − 42x + 24y + 40.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2z = 4x2 − y2 − 31 â òî÷êå (3;−1; 2) è îïðåäåëèòü îðäèíàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oy.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2x2 + y2 − 3z2 = −5

â òî÷êå (−3;−2; 3) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOz.
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Âàðèàíò 2 - 30
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè

z = 2

√
y − x2 + 3x

y + x2 + 8x
.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = 9 +

√
64− x2 − y2, z = 1 + 4

√
x2 + y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
−2x2 + 2xy − 3y2 + 15

−2x + 4y
= 4x + 2y â òî÷êå (1; 1).

4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

1

π
(−2x2 − 2y + 4) sin

(π

2
(x− y)

)
â òî÷êå (−1;−3).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (−2x2 + 2y2 + 5xy) · sin xy

9
, åñëè x = 1, y = 2, ∆x = 0.1, ∆y = −0.1.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z =

3xy

−3x + 3y
, åñëè x = −1, y = −2, ∆x = −0.1, ∆y = −0.1.

7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(−3x + 4y) sin2

( π

20
(x− y)

)
â òî÷êå (−2; 3).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′yy(0; 0) ôóíêöèè
z = e−5x−4y cos(−5x− 2y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

2x− 3y

4x + 3y
â òî÷êå Mo(−1; 3), åñëè dx=0.2, dy=-0.1

10. Êîýôôèöèåíò ïðè x2 â ðàçëîæåíèè ôóíêöèè z = −3 sin2 (−3x− 3y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (0;

π

6
) ðàâåí . . .

11. Íàéòè íàèáîëüøåå çíà÷åíèå ôóíêöèè z = 5(x2 + y2) + 20x− 31 ïðè
óñëîâèè {x2 + y2 ≤ 16,

√
45x + 6y ≤ 0}.

12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u = −1

3
x3 +

1

3
y3 + 2x2 + y2 − 3z2 − 3x− 3y − 6z + 37.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −4x2 + 6xy − 4y2 + 26x− 30y + 31.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2z = x2 − 4y2 + 21 â òî÷êå (1;−2; 3) è îïðåäåëèòü àáñöèññó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè x2 + 2y2 − 4z2 = −24

â òî÷êå (2;−2;−3) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ yOz.
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Âàðèàíò 2 - 31
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 4

√
(y − x2 + 3x)(y + x2 + 8x).

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = −12−

√
16− x2 − y2, z = −8− 7

√
x2 + y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
(3x2 − 2x + 2)(−2y − 3) + (2x− 1)(−3y2 − 2y + 4) = −18 â òî÷êå (2; 0).
4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

1

π
(5x2 + 3y − 1) cos

(π

2
(x− y)

(
â òî÷êå (2; 1).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (−2x2 + 2y2 + 5xy) · cos
xy

8
, åñëè x = 1, y = 1, ∆x = −0.1, ∆y = 0.1.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z =

−3x2 + 3y2

2x + 4y
, åñëè x = −1, y = 2, ∆x = −0.2, ∆y = −0.2.

7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(−3x + 3y) cos2

(π

4
(x− y)

)
â òî÷êå (−2;−1).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xx(0; 0) ôóíêöèè
z = e−5x+5y sin(−5x− 5y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

2x + 8y

3x− 3y
â òî÷êå Mo(2;−2), åñëè dx=-0.3, dy=0.4

10. Êîýôôèöèåíò ïðè y2 â ðàçëîæåíèè ôóíêöèè z = −2 cos2 (−3x− 3y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (

π

6
; 0) ðàâåí . . .

11. Íàéòè íàèáîëüøåå çíà÷åíèå ôóíêöèè z = 4(x2 + y2)− 16x− 35 ïðè
óñëîâèè {x2 + y2 ≤ 16,

√
12x + 2y ≥ 0}.

12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 6x2 − 6xy + 5y2 − 3z2 + 18x + 12y + 6z + 34.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 4x2 − 6xy + 5y2 − 4x + 14y + 35.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
5x2 + 2y2 + 3z2 = 41 â òî÷êå (2; 3; 1) è îïðåäåëèòü àïïëèêàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 3x2 − 4y2 − z2 = −10

â òî÷êå (1;−1; 3) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOy.
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Âàðèàíò 2 - 32
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 4

√
(x + y − 3)(x− y + 2).

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = 3 +

√
81− x2 − y2, z = 11−

√
4− x2 − y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
sin(2x2 + 4x− 1) + cos(2y2 + 4y + 4) + tg(4x− 2y + 3xy) = C â òî÷êå (1; 2).
4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

1

π
(5x2 − 3y + 4) cos

(π

6
(x− y)

(
â òî÷êå (0;−3).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆u

u =
3xyz

2x + 3y − 3z
, åñëè x = 1, y = 3, z = 2, ∆x = 0.3, ∆y = −0.2, ∆z = −0.2.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (2x2 + 3y2 − 3xy) · cos xy, åñëè x = 0, y = −1, ∆x = 0.1, ∆y = 0.1.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = −3xye6x+3y â òî÷êå (−2; 4).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′yy(0; 0) ôóíêöèè
z = e−2x+5y sin(−4x− 2y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

2x + 2y

2x− 2y
â òî÷êå Mo(2;−3), åñëè dx=0.4, dy=0.1

10. Êîýôôèöèåíò ïðè (x− π

6
)2 â ðàçëîæåíèè ôóíêöèè z = −2 cos2 (−3x + 3y)

ïî ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (
π

6
; 0) ðàâåí . . .

11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = −35 + 8x− 2(x2 + y2) ïðè
óñëîâèè {x2 + y2 ≤ 9,

√
45x + 6y ≥ 0}.

12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u =

1

3
x3 +

1

3
y3 − x2 + y2 − z2 − 3x− 3y + 4z + 41.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −6x2 − 6xy − 6y2 − 12x + 12y + 33.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
3x2 + 4y2 + 5z2 = 36 â òî÷êå (−3; 1;−1) è îïðåäåëèòü îðäèíàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oy.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2x2 − y2 − 4z2 = 5

â òî÷êå (3; 3;−1) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOz.
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Âàðèàíò 2 - 33
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 4

√
x + y + 3 +

√
x− y − 6.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = −3−

√
144− x2 − y2, z = −13 +

√
49− x2 − y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
(−2x2 − 2xy − 2y2)(−2x− 2y) = −192 â òî÷êå (−2;−2).
4. Âû÷èñëèòü ñóììó ÷àñòíûõ ïðîèçâîäíûõ ôóíêöèè
z = (−3x + 5xy + 2y) sin

(π

8
(x− y)

)
â òî÷êå (2; 0).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z =
2x2 − 3y2

3x + 4y
, åñëè x = −1, y = 2, ∆x = 0.1, ∆y = 0.3.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (4x2 + 4y2 + 5xy) · cos xy, åñëè x = 1, y = 0, ∆x = −0.1, ∆y = −0.2.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = (−3x + 3y)e2x−3y â òî÷êå (3; 2).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xy(0; 0) ôóíêöèè z = e5x−5y sin(5x− 3y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

4x + 7y

5x− 2y
â òî÷êå Mo(−3;−2), åñëè dx=0.1, dy=-0.2

10. Êîýôôèöèåíò ïðè y3 â ðàçëîæåíèè ôóíêöèè z = −3 sin2 (−2x + 2y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (

π

8
; 0) ðàâåí . . .

11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = −39− 24x− 6(x2 + y2) ïðè
óñëîâèè {x2 + y2 ≤ 16,

√
60x + 2y ≤ 0}.

12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 5x2 − 7xy + 4y2 + 2z2 − 41x + 38y + 12z + 37.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 6x2 − 2xy + 2y2 + 20x + 4y + 37.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
4x2 + 2y2 + 2z2 = 24 â òî÷êå (−1; 1; 3) è îïðåäåëèòü àáñöèññó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Ox.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè x2 − 3y2 − 5z2 = −38

â òî÷êå (−3;−3; 2) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ yOz.
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Âàðèàíò 2 - 34
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = −3 ln

x2 + y2 − 6x

10x− x2 − y2
.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = −15 +

√
25− x2 − y2, z = −4−

√
49− x2 − y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
2x2 − 3xy + 2y2 + 112

4x2 + 4xy + 0y2
= 1 â òî÷êå (4; 4).

4. Âû÷èñëèòü ñóììó ÷àñòíûõ ïðîèçâîäíûõ ôóíêöèè
z = (4x + 5xy + 2y) cos

( π

36
(x− y)

)
â òî÷êå (3;−3).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (−3x2 + 2y2 − 3xy) · sin xy

10
, åñëè x = −2, y = −1, ∆x = 0.3, ∆y = −0.1.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (2x2 + 2y2 + 5xy) · sin xy, åñëè x = 0, y = 1, ∆x = 0.1, ∆y = 0.2.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(2x− 2y) sin2

( π

12
(x− y)

)
â òî÷êå (−1; 2).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xx(0; 0) ôóíêöèè
z = e5x−2y cos(−5x + 5y) sin(−5x + 5y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

4x + 2y

4x− 3y
â òî÷êå Mo(−2; 3), åñëè dx=0.4, dy=-0.1

10. Êîýôôèöèåíò ïðè x3 â ðàçëîæåíèè ôóíêöèè z = 6 sin2 (−2x + 3y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (0;

π

12
) ðàâåí . . .

11. Íàéòè íàèáîëüøåå çíà÷åíèå ôóíêöèè z = 5(x2 + y2) + 50y − 29 ïðè
óñëîâèè {x2 + y2 ≤ 36, 4x−√20y ≥ 0}.
12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u = −1

3
x3 +

1

3
y3 + x2 − y2 + 4z2 + 8x− 8y + 16z + 34.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −4x2 − 7xy − 6y2 − 13x− 29y + 40.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
4x2 + 5y2 − z2 = 60 â òî÷êå (−2;−3; 1) è îïðåäåëèòü àïïëèêàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2z = 2x2 + 5y2 − 51

â òî÷êå (−1;−3;−2) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOy.
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Âàðèàíò 2 - 35
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè

z = −3 ln

√
x2 + y2 − 8x

−x2 − y2 + 22x
.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
x = 2, x = 8, y = 6, y = 8, z = −5, z = −5.
3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
−3x2 + 4xy − 2y2 + 79

−2x + 3y
= −2x + 4y â òî÷êå (1; 3).

4. Âû÷èñëèòü ñóììó ÷àñòíûõ ïðîèçâîäíûõ ôóíêöèè
z = −(4x− 3xy + 3y) sin2

(π

4
(x− y)

)
â òî÷êå (0; 1).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (3x2 − 2y2 − 3xy) · cos
xy

7
, åñëè x = −2, y = −2, ∆x = −0.1, ∆y = 0.1.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (−2x2 + 5y2 + 4xy) · sin xy, åñëè x = 2, y = 0, ∆x = 0.2, ∆y = 0.2.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(3x + 4y) cos2

( π

24
(x− y)

)
â òî÷êå (−3; 3).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′yy(0; 0) ôóíêöèè
z = e5x−3y cos(−2x + 2y) sin(−2x + 2y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

2x− 3y

6x + 3y
â òî÷êå Mo(1;−3), åñëè dx=-0.3, dy=-0.1

10. Êîýôôèöèåíò ïðè x3 â ðàçëîæåíèè ôóíêöèè z = 3 tg (2x− 3y) ïî
ôîðìóëå Ìàêëîðåíà ðàâåí . . .
11. Íàéòè íàèáîëüøåå çíà÷åíèå ôóíêöèè z = 4(x2 + y2)− 16y − 39 ïðè
óñëîâèè {x2 + y2 ≤ 16, 4x−√33y ≥ 0}.
12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 5x2 + 4xy + 2y2 + 2z2 − 38x− 20y + 8z + 38.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 6x2 − 2xy + 2y2 − 30x− 6y + 39.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
3x2 + y2 − 2z2 = 2 â òî÷êå (1;−1; 1) è îïðåäåëèòü îðäèíàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oy.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2z = 2x2 + y2 − 13

â òî÷êå (−2; 1;−2) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOz.
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Âàðèàíò 2 - 36
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 4

√
7 sin(x2 + y2).

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
x = 4, x = 7, y = 2, y = 7, z = −− 5, y + z = 10.
3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
(−3x2 + 2x + 4)(3y + 1) + (4x + 2)(3y2 + 4y − 2) = 647 â òî÷êå (3; 4).
4. Âû÷èñëèòü ñóììó ÷àñòíûõ ïðîèçâîäíûõ ôóíêöèè
z = (2x + 5xy + 1y) cos2

(π

4
(x− y)

)
â òî÷êå (0;−2).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆u

u =
4xyz

−3x + 3y − 3z
, åñëè x = −2, y = 3, z = 3, ∆x = −0.2, ∆y = −0.1, ∆z = 0.1.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z =

2xy

3x + 3y
, åñëè x = 2, y = −1, ∆x = 0.1, ∆y = 0.1.

7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = 4xye3x+3y â òî÷êå (3;−3).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xy(0; 0) ôóíêöèè
z = e3x−2y cos(5x− 5y) sin(5x− 5y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

3x + 5y

6x− 2y
â òî÷êå Mo(−1; 1), åñëè dx=-0.2, dy=-0.3

10. Êîýôôèöèåíò ïðè y3 â ðàçëîæåíèè ôóíêöèè z = 6 tg (2x− 3y) ïî
ôîðìóëå Ìàêëîðåíà ðàâåí . . .
11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = 2x2 + 3y2 + 24x− 18y + 48 ïðè
óñëîâèè {x2 + y2 ≤ 49, 6x− 3y ≤ 0}.
12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u = −1

3
x3 +

1

3
y3 + 2x2 + y2 − z2 − 3x− 3y + 2z + 38.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −4x2 + 5xy − 4y2 + 13x− 13y + 31.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
x2 + 2y2 − 3z2 = −15 â òî÷êå (−2;−2;−3) è îïðåäåëèòü àáñöèññó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Ox.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2z = x2 + 2y2 − 15

â òî÷êå (3;−1;−2) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ yOz.
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Âàðèàíò 2 - 37
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = −2

√
7 cos(x2 + y2).

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
x = 2, x = 4, y = 4, y = 10, z = −2, x + y + z = 6.
3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
sin(3x2 + 3x− 1) + cos(3y2 + 2y + 1) + tg(6x + 2y − 3xy) = C â òî÷êå (−2; 4).
4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

−2y2 + 3x + 3

e5y−5x
, â òî÷êå (3; 3).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z =
4x2 + 2y2

2x + 2y
, åñëè x = −2, y = −2, ∆x = 0.1, ∆y = 0.2.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z =

3x2 − 3y2

3x− 3y
, åñëè x = 1, y = 2, ∆x = −0.1, ∆y = −0.2.

7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = (−2x− 2y)e2x−4y â òî÷êå (−2;−1).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xx(0; 0) ôóíêöèè
z = e−5x+4y cos(−5x + 2y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

5x + 6y

4x− 2y
â òî÷êå Mo(3; 3), åñëè dx=0.1, dy=-0.4

10. Êîýôôèöèåíò ïðè x2 â ðàçëîæåíèè ôóíêöèè z = 2 sin2 (2x− 3y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (0;

π

6
) ðàâåí . . .

11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = 5x2 + 6y2 + 60x + 36y + 35 ïðè
óñëîâèè {x2 + y2 ≤ 64, 2x + 6y ≤ 0}.
12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 5x2 − 5xy + 4y2 − 2z2 − 15x + 13y − 4z + 35.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 6x2 + 7xy + 5y2 − 3x + 16y + 41.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2x2 − 5y2 − z2 = −3 â òî÷êå (−3; 2;−1) è îïðåäåëèòü àïïëèêàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2z = 3x2 − 5y2 − 3

â òî÷êå (−2;−1; 2) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOy.
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Âàðèàíò 2 - 38
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 4

√
2y − x24 + 4

√
4x− y2.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
x = 1, y = 5, x + y = 7, x + y + z = 8.
3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
(2x2 − 2xy − 2y2)(2x + 4y) = −4 â òî÷êå (−1; 0).
4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

5x2 + 5y + 5

e−3y−6x
, â òî÷êå (−1; 2).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (2x2 + 5y2 + 3xy) · sin xy

6
, åñëè x = −2, y = 2, ∆x = −0.2, ∆y = −0.2.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (3x2 − 3y2 − 3xy) · cos xy, åñëè x = 0, y = −1, ∆x = 0.2, ∆y = −0.2.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(4x− 2y) sin2

(π

4
(x− y)

)
â òî÷êå (−1;−2).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xy(0; 0) ôóíêöèè z = e4x−5y cos(−3x + 2y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

6x + 3y

5x− 2y
â òî÷êå Mo(−1;−3), åñëè dx=0.2, dy=-0.3

10. Êîýôôèöèåíò ïðè (y − π

4
)2 â ðàçëîæåíèè ôóíêöèè z = −3 sin2 (2x− 2y)

ïî ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (0;
π

4
) ðàâåí . . .

11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = 6x2 + 2y2 − 60x− 16y + 39 ïðè
óñëîâèè {x2 + y2 ≤ 49, 2x + 3y ≥ 0}.
12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u = −1

3
x3 − 1

3
y3 + x2 + y2 + 2z2 + 8x + 8y − 12z + 35.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −5x2 + 2xy − 5y2 − 24x− 24y + 40.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2x2 − y2 − 3z2 = −10 â òî÷êå (3; 1;−3) è îïðåäåëèòü îðäèíàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oy.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2z = 4x2 − y2 − 9

â òî÷êå (2; 3;−1) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOz.
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Âàðèàíò 2 - 39
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 2

√
4y − x22 + 6

√
2x− y2.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
x = 4, y = 7, x + y = 3, x + y + z = 6.
3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
3x2 + 3xy + 3y2 − 93

−2x2 − 3xy + 0y2
= 1 â òî÷êå (−3;−2).

4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z = (−3x2 + 4y − 2) sin

(π

2
(x− y)

)
â òî÷êå (2; 1).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (5x2 + 5y2 − 3xy) · cos
xy

10
, åñëè x = 2, y = 1, ∆x = 0.2, ∆y = −0.1.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (3x2 + 3y2 + 4xy) · cos xy, åñëè x = −1, y = 0, ∆x = 0.1, ∆y = 0.1.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(2x− 2y) cos2

( π

16
(x− y)

)
â òî÷êå (−3; 1).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′yy(0; 0) ôóíêöèè z = e2x−3y cos(−3x + 2y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

6x + 2y

3x + 3y
â òî÷êå Mo(1;−3), åñëè dx=0.3, dy=0.4

10. Êîýôôèöèåíò ïðè y2 â ðàçëîæåíèè ôóíêöèè z = −3 cos2 (−2x + 3y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (

π

4
; 0) ðàâåí . . .

11. Íàéòè íàèáîëüøåå çíà÷åíèå ôóíêöèè z = 3(x2 + y2) + 36x− 35 ïðè
óñëîâèè {x2 + y2 ≤ 64,

√
39x + 5y ≤ 0}.

12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 3x2 + 7xy + 6y2 + 2z2 − 26x− 38y + 4z + 31.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 3x2 − 4xy + 3y2 − 2x− 2y + 31.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
x2 − 2y2 − 3z2 = −28 â òî÷êå (1;−1;−3) è îïðåäåëèòü àáñöèññó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Ox.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2z = x2 − 5y2 + 2

â òî÷êå (−3;−1; 3) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ yOz.
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Âàðèàíò 2 - 40
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 2 ln(8y − x2 − y2) +

√
14x + 14y − x2 − y2 − 49.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = 6(x2 + y2) + 2, z = 5.
3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
2x2 − 3xy + 4y2 − 32

2x− 3y
= −2x− 2y â òî÷êå (2;−1).

4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

1

π
(2x2 + 3y + 5) sin

(2π

4
(x− y)

)
â òî÷êå (1;−1).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆u

u =
−2xyz

2x + 2y + 2z
, åñëè x = 1, y = 3, z = −1, ∆x = −0.2, ∆y = 0.3, ∆z = 0.3.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (5x2 − 2y2 − 3xy) · sin xy, åñëè x = 0, y = −2, ∆x = −0.2, ∆y = 0.1.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = −2xye6x+3y â òî÷êå (−1; 2).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xx(0; 0) ôóíêöèè
z = e−3x+4y sin(−2x + 4y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

2x + 7y

6x− 2y
â òî÷êå Mo(1; 1), åñëè dx=-0.2, dy=-0.1

10. Êîýôôèöèåíò ïðè (x− π

4
)2 â ðàçëîæåíèè ôóíêöèè z = 2 cos2 (−2x + 2y)

ïî ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (
π

4
; 0) ðàâåí . . .

11. Íàéòè íàèáîëüøåå çíà÷åíèå ôóíêöèè z = 6(x2 + y2)− 36x− 38 ïðè
óñëîâèè {x2 + y2 ≤ 25,

√
32x + 2y ≥ 0}.

12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u =

1

3
x3 +

1

3
y3 − x2 − y2 + 3z2 − 8x− 3y − 18z + 32.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −4x2 + 6xy − 4y2 + 42x− 42y + 30.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2z = 4x2 + 2y2 + 18 â òî÷êå (−1;−1;−2) è îïðåäåëèòü àïïëèêàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 5x2 + 4y2 + z2 = 45

â òî÷êå (−1;−3; 2) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOy.
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Âàðèàíò 2 - 41
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z =

2√
36− x2 − y2

+ ln(y − 4x2).

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = 2(x2 + y2) + 7, z = 13−

√
x2 + y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
(2x2 − 3x− 1)(3y + 3) + (2x + 3)(4y2 + 4y + 4) = 36 â òî÷êå (−1; 1).
4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

1

π
(2x2 − 2y + 4) sin

(
π(x− y)

)
â òî÷êå (2; 1).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z =
3x2 − 2y2

3x− 3y
, åñëè x = 1, y = 2, ∆x = 0.1, ∆y = 0.2.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (5x2 − 2y2 − 3xy) · sin xy, åñëè x = 1, y = 0, ∆x = 0.1, ∆y = 0.1.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = (−2x + 4y)e6x−2y â òî÷êå (−1;−3).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′yy(0; 0) ôóíêöèè z = e2x−2y sin(−3x + 4y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

7x + 6y

5x− 3y
â òî÷êå Mo(−1; 1), åñëè dx=0.4, dy=-0.1

10. Êîýôôèöèåíò ïðè y3 â ðàçëîæåíèè ôóíêöèè z = 6 sin2 (−2x + 3y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (

π

8
; 0) ðàâåí . . .

11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = −30 + 16x− 2(x2 + y2) ïðè
óñëîâèè {x2 + y2 ≤ 25,

√
16x + 3y ≥ 0}.

12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 2x2 + 3xy + 4y2 − 2z2 − 14x− 22y + 8z + 27.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 4x2 − 5xy + 4y2 − 39x + 39y + 41.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2z = 2x2 + y2 + 48 â òî÷êå (1; 1; 3) è îïðåäåëèòü îðäèíàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oy.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 3x2 + y2 + 2z2 = 39

â òî÷êå (−3; 2;−2) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOz.
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Âàðèàíò 2 - 42
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 3

√
25− x2 − y2 +

√
y − 7x2.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = 1(x2 + y2) + 9, z = 12− 1(x2 + y2).
3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
sin(−3x2 + 4x + 3) + cos(4y2 + 3y + 4) + tg(6x− 2y + 3xy) = C â òî÷êå (−3;−2).
4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

1

π
(3x2 + 2y + 4) sin

(π

2
(x− y)

)
â òî÷êå (1;−1).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (5x2 + 4y2 + 4xy) · sin xy

10
, åñëè x = 2, y = −2, ∆x = 0.3, ∆y = 0.2.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z =

4xy

−2x− 2y
, åñëè x = 1, y = −2, ∆x = 0.2, ∆y = 0.2.

7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(2x + 3y) sin2

( π

12
(x− y)

)
â òî÷êå (1;−2).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xy(0; 0) ôóíêöèè z = e5x+4y sin(−5x− 3y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

6x + 5y

6x + 2y
â òî÷êå Mo(1;−2), åñëè dx=-0.3, dy=0.3

10. Êîýôôèöèåíò ïðè x3 â ðàçëîæåíèè ôóíêöèè z = −6 sin2 (−3x + 2y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (0;

π

8
) ðàâåí . . .

11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = −38− 32x− 4(x2 + y2) ïðè
óñëîâèè {x2 + y2 ≤ 36,

√
91x + 3y ≤ 0}.

12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u = −1

3
x3 +

1

3
y3 + x2 − y2 − 3z2 + 8x− 8y − 18z + 32.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 3x2 − 5xy + 3y2 + 9x− 13y + 40.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2z = x2 + 3y2 + 31 â òî÷êå (1;−2;−3) è îïðåäåëèòü àáñöèññó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè x2 + 3y2 + 4z2 = 48

â òî÷êå (3;−1; 3) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ yOz.



48 Òèïîâîé ðàñ÷åò ïî ÑÔÂÀ

Âàðèàíò 2 - 43
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z =

4√
x2 + y2 − 49

+ ln(x− 9y2).

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = 6

√
x2 + y2 + 3, z = 12.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
(4x2 − 3xy + 4y2)(4x− 3y) = 34 â òî÷êå (−2;−3).
4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

1

π
(4x2 + 5y + 2) cos

(π

2
(x− y)

(
â òî÷êå (0;−1).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (2x2 + 3y2 + 2xy) · cos
xy

10
, åñëè x = −1, y = −2, ∆x = −0.2, ∆y = −0.1.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z =

−2x2 − 2y2

−2x− 3y
, åñëè x = 2, y = 1, ∆x = −0.2, ∆y = −0.1.

7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(2x + 3y) cos2

( π

12
(x− y)

)
â òî÷êå (2;−1).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xx(0; 0) ôóíêöèè
z = e−4x−4y cos(−4x− 3y) sin(−4x− 3y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

4x + 8y

4x + 3y
â òî÷êå Mo(1; 1), åñëè dx=-0.1, dy=-0.4

10. Êîýôôèöèåíò ïðè x3 â ðàçëîæåíèè ôóíêöèè z = −6 tg (−2x− 2y) ïî
ôîðìóëå Ìàêëîðåíà ðàâåí . . .
11. Íàéòè íàèáîëüøåå çíà÷åíèå ôóíêöèè z = 5(x2 + y2)− 40y − 30 ïðè
óñëîâèè {x2 + y2 ≤ 25, 5x−√39y ≥ 0}.
12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 3x2 + 5xy + 3y2 − 3z2 + 22x + 22y + 12z + 32.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 2x2 + 2xy + 6y2 − 4x + 20y + 40.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2z = 2x2 − 3y2 − 9 â òî÷êå (3; 1; 3) è îïðåäåëèòü àïïëèêàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 3x2 + 4y2 − z2 = 54

â òî÷êå (−3; 3;−3) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOy.
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Âàðèàíò 2 - 44
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 4

√
25− x2 − y2 +

√
x− 5y2.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = −6

√
x2 + y2 + 9, z = −12.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
−3x2 + 3xy + 3y2 + 25

−3x + 4y
= 2x + 3y â òî÷êå (1; 2).

4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

1

π
(2x2 + 5y + 4) cos

(π

6
(x− y)

(
â òî÷êå (5; 2).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆u

u =
3xyz

−2x− 3y − 2z
, åñëè x = 1, y = 2, z = −1, ∆x = 0.3, ∆y = 0.2, ∆z = 0.3.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (4x2 + 5y2 + 4xy) · cos xy, åñëè x = 0, y = −2, ∆x = 0.1, ∆y = −0.1.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = −3xye6x−2y â òî÷êå (1; 3).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′yy(0; 0) ôóíêöèè
z = e2x+5y cos(−5x + 2y) sin(−5x + 2y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

3x + 8y

2x + 2y
â òî÷êå Mo(−2; 1), åñëè dx=-0.2, dy=-0.3

10. Êîýôôèöèåíò ïðè y3 â ðàçëîæåíèè ôóíêöèè z = −6 tg (2x− 3y) ïî
ôîðìóëå Ìàêëîðåíà ðàâåí . . .
11. Íàéòè íàèáîëüøåå çíà÷åíèå ôóíêöèè z = 2(x2 + y2)− 20y − 26 ïðè
óñëîâèè {x2 + y2 ≤ 36, 6x−√45y ≤ 0}.
12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u =

1

3
x3 − 1

3
y3 − 3x2 + y2 + 4z2 + 8x + 3y − 16z + 37.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −4x2 − 4xy − 3y2 − 12x− 10y + 33.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè 2z = 4x2− y2− 7

â òî÷êå (1; 1;−2) è îïðåäåëèòü îðäèíàòó òî÷êè åå ïåðåñå÷åíèÿ ñ îñüþ Oy.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2x2 + y2 − 4z2 = −33

â òî÷êå (−1;−1; 3) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOz.
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Âàðèàíò 2 - 45
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = −3 arcsin (x2 + y2) +

√
7x− 2y.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = 8

√
x2 + y2 + 3, z = 13− 8

√
x2 + y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
(2x2 − 3x− 1)(2y + 0) + (3x + 3)(4y2 + 3y − 2) = 219 â òî÷êå (2;−3).
4. Âû÷èñëèòü ñóììó ÷àñòíûõ ïðîèçâîäíûõ ôóíêöèè
z = −(2x + 5xy + 4y) sin

(π

4
(x− y)

)
â òî÷êå (1; 2).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z =
2x2 + 3y2

2x + 3y
, åñëè x = −2, y = 1, ∆x = −0.1, ∆y = 0.3.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (5x2 + 3y2 + 2xy) · cos xy, åñëè x = 1, y = 0, ∆x = 0.1, ∆y = −0.1.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = (4x + 4y)e4x−2y â òî÷êå (−1;−2).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xy(0; 0) ôóíêöèè
z = e−5x+5y cos(5x− 5y) sin(5x− 5y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

5x + 2y

2x− 2y
â òî÷êå Mo(1; 3), åñëè dx=0.3, dy=-0.4

10. Êîýôôèöèåíò ïðè y2 â ðàçëîæåíèè ôóíêöèè z = 2 cos2 (−2x− 2y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (

π

4
; 0) ðàâåí . . .

11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = 4x2 + 2y2 + 24x− 8y + 27 ïðè
óñëîâèè {x2 + y2 ≤ 25, 2x− 2y ≤ 0}.
12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 2x2 + 4xy + 4y2 + 2z2 − 24x− 36y − 8z + 34.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −4x2 + 5xy − 2y2 + 19x− 11y + 33.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè 2z = x2− 3y2 + 0

â òî÷êå (−1; 1;−1) è îïðåäåëèòü àáñöèññó òî÷êè åå ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè x2 + 4y2 − 3z2 = 28

â òî÷êå (2; 3; 2) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ yOz.
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Âàðèàíò 2 - 46
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 2 arccos (−x2 − y2) +

√
8x + 6y.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
x2 + y2 + (z − 11)2 = 16, z = 6

√
x2 + y2 + 7.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
sin(3x2 + 2x− 2) + cos(2y2 + 4y + 4) + tg(4x + 3y + 3xy) = C â òî÷êå (2; 2).
4. Âû÷èñëèòü ñóììó ÷àñòíûõ ïðîèçâîäíûõ ôóíêöèè
z = (−2x + 3xy − 2y) cos

( π

36
(x− y)

)
â òî÷êå (3;−3).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (−2x2 + 3y2 + 4xy) · sin xy

8
, åñëè x = −1, y = −1, ∆x = 0.2, ∆y = −0.2.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (2x2 − 3y2 − 2xy) · sin xy, åñëè x = 0, y = 1, ∆x = −0.1, ∆y = 0.1.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(−2x + 2y) sin2

(π

4
(x− y)

)
â òî÷êå (3; 4).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xx(0; 0) ôóíêöèè z = e3x−2y cos(2x− 3y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

4x + 2y

5x + 2y
â òî÷êå Mo(−3; 3), åñëè dx=0.3, dy=0.1

10. Êîýôôèöèåíò ïðè (x− π

6
)2 â ðàçëîæåíèè ôóíêöèè z = 3 cos2 (−3x− 3y)

ïî ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (
π

6
; 0) ðàâåí . . .

11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = 5x2 + 3y2 + 40x + 24y + 46 ïðè
óñëîâèè {x2 + y2 ≤ 36, 3x + 7y ≤ 0}.
12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u = −1

3
x3 − 1

3
y3 + 2x2 + y2 + z2 − 3x + 8y + 4z + 39.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 2x2 + 2xy + 5y2 + 14x + 34y + 37.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2x2 + 4y2 + 4z2 = 48 â òî÷êå (−2; 3;−1) è îïðåäåëèòü àïïëèêàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 3x2 − 2y2 − z2 = 8

â òî÷êå (−3; 3; 1) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOy.



52 Òèïîâîé ðàñ÷åò ïî ÑÔÂÀ

Âàðèàíò 2 - 47
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = −2 arccos

(y − 4

x− 6

)
.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
x2 + y2 + (z − 8)2 = 81, z = 17− 6

√
x2 + y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
(−3x2 + 3xy + 4y2)(2x + 4y) = −384 â òî÷êå (4; 1).
4. Âû÷èñëèòü ñóììó ÷àñòíûõ ïðîèçâîäíûõ ôóíêöèè
z = (−3x− 3xy + 1y) sin2

( π

21
(x− y)

)
â òî÷êå (4;−3).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (−2x2 + 4y2 + 5xy) · cos
xy

5
, åñëè x = 1, y = 1, ∆x = 0.1, ∆y = −0.1.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (2x2 + 4y2 − 2xy) · sin xy, åñëè x = 1, y = 0, ∆x = 0.2, ∆y = 0.1.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(−3x− 2y) cos2

( π

20
(x− y)

)
â òî÷êå (3;−2).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xy(0; 0) ôóíêöèè
z = e−3x+2y cos(−4x− 5y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

5x + 7y

4x− 3y
â òî÷êå Mo(1; 2), åñëè dx=0.3, dy=-0.3

10. Êîýôôèöèåíò ïðè y3 â ðàçëîæåíèè ôóíêöèè z = −6 sin2 (−3x + 3y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (

π

12
; 0) ðàâåí . . .

11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = 6x2 + 5y2 − 72x− 40y + 40 ïðè
óñëîâèè {x2 + y2 ≤ 49, 5x + 3y ≥ 0}.
12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 4x2 − 2xy + 3y2 − 2z2 − 4x− 10y − 12z + 41.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 6x2 − 7xy + 3y2 + 50x− 33y + 37.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2x2 + 5y2 + 5z2 = 18 â òî÷êå (−2; 1;−1) è îïðåäåëèòü îðäèíàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oy.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 5x2 − y2 − 3z2 = −26

â òî÷êå (1; 2; 3) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOz.
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Âàðèàíò 2 - 48
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = −2

√
49− x2 − y2 + 10

√
x2 + y2 − 25.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = 13 +

√
36− x2 − y2, z = 7 + 1

√
x2 + y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
4x2 − 3xy − 2y2 + 36

4x2 + 2xy − 3y2
= 1 â òî÷êå (3; 3).

4. Âû÷èñëèòü ñóììó ÷àñòíûõ ïðîèçâîäíûõ ôóíêöèè
z = (3x + 2xy + 4y) cos2

(π

4
(x− y)

)
â òî÷êå (4; 2).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆u

u =
2xyz

3x− 3y + 4z
, åñëè x = 2, y = 3, z = 1, ∆x = 0.1, ∆y = −0.1, ∆z = 0.3.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z =

4xy

2x + 4y
, åñëè x = −1, y = −1, ∆x = 0.2, ∆y = 0.2.

7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = 4xye3x+3y â òî÷êå (−3; 3).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′yy(0; 0) ôóíêöèè
z = e−4x+4y cos(−2x + 4y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

4x + 5y

6x− 2y
â òî÷êå Mo(3;−2), åñëè dx=-0.3, dy=-0.4

10. Êîýôôèöèåíò ïðè x3 â ðàçëîæåíèè ôóíêöèè z = −6 sin2 (2x + 2y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (0;

π

8
) ðàâåí . . .

11. Íàéòè íàèáîëüøåå çíà÷åíèå ôóíêöèè z = 3(x2 + y2)− 12x− 29 ïðè
óñëîâèè {x2 + y2 ≤ 16,

√
91x + 3y ≥ 0}.

12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u = −1

3
x3 − 1

3
y3 + x2 − y2 − 3z2 + 3x + 3y − 12z + 38.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −4x2 + 3xy − 2y2 + 21x− 5y + 41.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
3x2 + 2y2 + 4z2 = 39 â òî÷êå (3;−2; 1) è îïðåäåëèòü àáñöèññó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Ox.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè x2 − 5y2 − 3z2 = −22

â òî÷êå (1; 2; 1) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ yOz.
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Âàðèàíò 2 - 49
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 3

√
(81− x2 − y2)(x2 + y2 − 4).

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = −4−

√
9− x2 − y2, z = −1− 7

√
x2 + y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
2x2 + 3xy + 3y2 + 96

4x + 3y
= 2x + 4y â òî÷êå (4; 0).

4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

3y2 + 5x− 2

e5y−5x
, â òî÷êå (2; 2).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z =
2x2 − 2y2

−2x− 3y
, åñëè x = 2, y = 1, ∆x = 0.2, ∆y = −0.2.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z =

2x2 + 4y2

4x− 2y
, åñëè x = 2, y = −1, ∆x = 0.2, ∆y = −0.1.

7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = (2x− 2y)e2x+2y â òî÷êå (2;−2).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xx(0; 0) ôóíêöèè z = e2x−3y sin(−4x + 5y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

7x + 7y

4x− 3y
â òî÷êå Mo(1;−3), åñëè dx=0.4, dy=-0.1

10. Êîýôôèöèåíò ïðè x3 â ðàçëîæåíèè ôóíêöèè z = 6 tg (−3x + 2y) ïî
ôîðìóëå Ìàêëîðåíà ðàâåí . . .
11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = −27 + 24x− 2(x2 + y2) ïðè
óñëîâèè {x2 + y2 ≤ 49,

√
40x + 3y ≥ 0}.

12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 3x2 − 3xy + 2y2 − 3z2 + 6x + 2y − 12z + 29.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 6x2 − 5xy + 2y2 + 31x− 11y + 33.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
5x2 + 4y2 − z2 = 77 â òî÷êå (−3;−3; 2) è îïðåäåëèòü àïïëèêàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2z = 2x2 + 4y2 − 28

â òî÷êå (−3; 2; 3) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOy.
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Âàðèàíò 2 - 50
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè

z = 3

√
y − x2 + 3x

y + x2 + 8x
.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = 3 +

√
25− x2 − y2, z = 11−

√
25− x2 − y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
(4x2 − 2x− 1)(4y − 1) + (6x− 1)(4y2 + 2y − 3) = 66 â òî÷êå (−3; 1).
4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

3x2 + 2y + 5

e3y−3x
, â òî÷êå (−3;−3).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (5x2 − 3y2 + 3xy) · sin xy

6
, åñëè x = −1, y = −2, ∆x = 0.3, ∆y = −0.2.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (−2x2 − 3y2 + 2xy) · cos xy, åñëè x = 0, y = −1, ∆x = −0.2, ∆y = −0.1.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(3x + 3y) sin2

( π

16
(x− y)

)
â òî÷êå (−3; 1).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′yy(0; 0) ôóíêöèè z = e4x−5y sin(4x− 2y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

3x + 5y

4x− 3y
â òî÷êå Mo(3; 3), åñëè dx=-0.3, dy=0.3

10. Êîýôôèöèåíò ïðè y3 â ðàçëîæåíèè ôóíêöèè z = −6 tg (−3x− 3y) ïî
ôîðìóëå Ìàêëîðåíà ðàâåí . . .
11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = −37− 50x− 5(x2 + y2) ïðè
óñëîâèè {x2 + y2 ≤ 36,

√
21x + 2y ≤ 0}.

12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u =

1

3
x3 − 1

3
y3 − 2x2 + y2 − z2 + 3x + 3y + 4z + 36.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −6x2 − 2xy − 6y2 − 28x− 28y + 37.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
4x2 + y2 − 5z2 = −8 â òî÷êå (3;−1; 3) è îïðåäåëèòü îðäèíàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oy.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2z = 2x2 + y2 − 25

â òî÷êå (−3; 3; 1) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOz.
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Âàðèàíò 2 - 51
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 2

√
(y − x2 + 4x)(y + x2 + 6x).

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = −3−

√
169− x2 − y2, z = −13 +

√
9− x2 − y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
sin(2x2 + 4x− 3) + cos(4y2 + 4y − 2) + tg(3x + 4y + 2xy) = C â òî÷êå (3;−2).
4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z = (4x2 + 5y + 4) sin

(π

2
(x− y)

)
â òî÷êå (0;−1).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (5x2 + 2y2 + 5xy) · cos
xy

8
, åñëè x = 1, y = 1, ∆x = 0.3, ∆y = 0.2.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (3x2 + 3y2 + 5xy) · cos xy, åñëè x = −2, y = 0, ∆x = −0.1, ∆y = 0.1.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(4x− 3y) cos2

(π

4
(x− y)

)
â òî÷êå (−3;−2).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xy(0; 0) ôóíêöèè z = e3x+5y sin(−4x− 4y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

4x− 2y

2x + 2y
â òî÷êå Mo(−1;−2), åñëè dx=0.2, dy=-0.4

10. Êîýôôèöèåíò ïðè x2y â ðàçëîæåíèè ôóíêöèè z = 3 tg (−3x + 3y) ïî
ôîðìóëå Ìàêëîðåíà ðàâåí . . .
11. Íàéòè íàèáîëüøåå çíà÷åíèå ôóíêöèè z = 6(x2 + y2) + 48y − 30 ïðè
óñëîâèè {x2 + y2 ≤ 36, 2x−√32y ≥ 0}.
12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 3x2 + 6xy + 5y2 − 2z2 + 36x + 48y − 12z + 37.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 5x2 + 6xy + 4y2 − 4x + 2y + 28.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
x2 + 5y2 − 3z2 = −3 â òî÷êå (−2;−1;−2) è îïðåäåëèòü àáñöèññó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Ox.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2z = x2 + 6y2 − 32

â òî÷êå (2; 2;−2) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ yOz.
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Âàðèàíò 2 - 52
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 2

√
(x + y − 3)(x− y + 2).

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = −15 +

√
100− x2 − y2, z = −4−

√
36− x2 − y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
(2x2 − 2xy − 2y2)(−3x + 2y) = −8 â òî÷êå (2; 1).
4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

1

π
(−2x2 − 3y + 3) sin

(2π

4
(x− y)

)
â òî÷êå (0;−2).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆u

u =
−2xyz

4x− 3y + 4z
, åñëè x = −1, y = 2, z = −2, ∆x = 0.2, ∆y = −0.2, ∆z = 0.2.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (−2x2 + 5y2 + 2xy) · sin xy, åñëè x = 0, y = 1, ∆x = 0.2, ∆y = 0.1.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = 2xye2x+2y â òî÷êå (−3; 3).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xx(0; 0) ôóíêöèè
z = e−3x+5y cos(−3x + 3y) sin(−3x + 3y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

7x + 5y

4x− 2y
â òî÷êå Mo(−2;−3), åñëè dx=-0.2, dy=0.1

10. Êîýôôèöèåíò ïðè x2 â ðàçëîæåíèè ôóíêöèè z = 2 sin2 (2x + 3y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (0;

π

6
) ðàâåí . . .

11. Íàéòè íàèáîëüøåå çíà÷åíèå ôóíêöèè z = 4(x2 + y2) + 24y − 33 ïðè
óñëîâèè {x2 + y2 ≤ 25, 2x−√5y ≤ 0}.
12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u =

1

3
x3 − 1

3
y3 − 3x2 − y2 + 3z2 + 8x + 3y − 6z + 37.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −2x2 + 4xy − 3y2 − 24x + 30y + 34.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2x2 − 3y2 − z2 = −20 â òî÷êå (2;−3;−1) è îïðåäåëèòü àïïëèêàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2z = 4x2 − 2y2 + 4

â òî÷êå (1;−1; 3) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOy.
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Âàðèàíò 2 - 53
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 2

√
x + y + 3 +

√
x− y − 6.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
x = 6, x = 12, y = 3, y = 8, z = −3, z = −6.
3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
4x2 + 3xy − 2y2 + 10

2x2 + 4xy − 1y2
= 1 â òî÷êå (−1;−3).

4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

1

π
(5x2 − 2y − 2) sin

(
π(x− y)

)
â òî÷êå (3; 2).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z =
4x2 + 2y2

2x− 2y
, åñëè x = 2, y = 1, ∆x = 0.3, ∆y = 0.3.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (2x2 + 4y2 + 4xy) · sin xy, åñëè x = −1, y = 0, ∆x = −0.2, ∆y = −0.1.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = (4x− 2y)e3x+2y â òî÷êå (−2; 3).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′yy(0; 0) ôóíêöèè
z = e−5x+4y cos(−5x− 3y) sin(−5x− 3y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

6x + 5y

3x + 2y
â òî÷êå Mo(−3; 1), åñëè dx=0.4, dy=0.2

10. Êîýôôèöèåíò ïðè y2 â ðàçëîæåíèè ôóíêöèè z = 2 cos2 (−2x− 3y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (

π

4
; 0) ðàâåí . . .

11. Íàéòè íàèáîëüøåå çíà÷åíèå ôóíêöèè z = 4(x2 + y2)− 16y − 32 ïðè
óñëîâèè {x2 + y2 ≤ 16, 6x−√45y ≤ 0}.
12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 6x2 + 4xy + 5y2 + 2z2 + 28x− 8y − 12z + 40.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 2x2 + 3xy + 2y2 + 1x + 6y + 28.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2x2 − y2 − 2z2 = −20 â òî÷êå (−1; 2;−3) è îïðåäåëèòü îðäèíàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oy.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2z = 2x2 − y2 − 23

â òî÷êå (3;−1;−3) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOz.
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Âàðèàíò 2 - 54
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 4 ln

x2 + y2 − 4x

14x− x2 − y2
.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
x = 8, x = 13, y = 4, y = 9, z = −− 2, y + z = 9.
3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
2x2 + 4xy + 2y2 + 12

3x + 2y
= 3x + 4y â òî÷êå (−2; 4).

4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

1

π
(−2x2 + 2y + 2) sin

(π

2
(x− y)

)
â òî÷êå (0;−2).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (2x2 − 2y2 + 2xy) · sin xy

7
, åñëè x = 1, y = 2, ∆x = 0.2, ∆y = 0.3.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z =

4xy

4x + 2y
, åñëè x = −2, y = −2, ∆x = 0.2, ∆y = 0.1.

7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(4x + 4y) sin2

( π

12
(x− y)

)
â òî÷êå (−2; 1).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xy(0; 0) ôóíêöèè
z = e−4x−3y cos(−3x + 4y) sin(−3x + 4y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

4x + 5y

3x + 3y
â òî÷êå Mo(1;−2), åñëè dx=0.4, dy=-0.3

10. Êîýôôèöèåíò ïðè (x− π

4
)2 â ðàçëîæåíèè ôóíêöèè z = −2 cos2 (2x + 2y)

ïî ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (
π

4
; 0) ðàâåí . . .

11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = 2(x2 + y2) + 12y − 13 ïðè
óñëîâèè {x2 + y2 ≤ 16, 2x−√5y ≥ 0}.
12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u = −1

3
x3 − 1

3
y3 + 2x2 − y2 + 3z2 − 3x + 3y − 6z + 29.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −6x2 − 4xy − 3y2 + 4x− 8y + 37.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
x2 − 5y2 − 2z2 = −46 â òî÷êå (−1; 3;−1) è îïðåäåëèòü àáñöèññó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Ox.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2z = x2 − 5y2 + 15

â òî÷êå (−1; 2;−2) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ yOz.
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Âàðèàíò 2 - 55
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè

z = 3 ln

√
x2 + y2 − 10x

−x2 − y2 + 22x
.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
x = 7, x = 15, y = 5, y = 10, z = −1, x + y + z = 6.
3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
(−3x2 + 4x + 1)(−3y + 3) + (6x + 3)(2y2 − 3y − 3) = −144 â òî÷êå (−1;−3).
4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

1

π
(2x2 + 3y − 2) cos

(π

2
(x− y)

(
â òî÷êå (3; 2).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (3x2 − 2y2 − 3xy) · cos
xy

8
, åñëè x = 2, y = 2, ∆x = −0.1, ∆y = −0.1.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z =

2x2 − 3y2

−3x + 3y
, åñëè x = 1, y = −1, ∆x = −0.1, ∆y = 0.1.

7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(3x + 4y) cos2

( π

16
(x− y)

)
â òî÷êå (−2; 2).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xx(0; 0) ôóíêöèè
z = e−2x+4y cos(−2x + 3y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

5x− 2y

6x + 3y
â òî÷êå Mo(1; 3), åñëè dx=-0.2, dy=-0.1

10. Êîýôôèöèåíò ïðè y3 â ðàçëîæåíèè ôóíêöèè z = −3 sin2 (3x + 2y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (

π

12
; 0) ðàâåí . . .

11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = 3x2 + 5y2 + 30x− 20y + 30 ïðè
óñëîâèè {x2 + y2 ≤ 49, 6x− 6y ≤ 0}.
12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 2x2 − 3xy + 2y2 − 2z2 + 18x− 17y − 12z + 30.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 2x2 − 6xy + 6y2 + 2x− 6y + 39.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2z = 4x2 + 5y2 + 45 â òî÷êå (3;−1; 1) è îïðåäåëèòü àïïëèêàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2x2 + 5y2 + z2 = 24

â òî÷êå (−3;−1; 1) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOy.



Òèïîâîé ðàñ÷åò ïî ÑÔÂÀ 61

Âàðèàíò 2 - 56
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 4

√
7 sin(x2 + y2).

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
x = 1, y = 2, x + y = 6, x + y + z = 7.
3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
sin(−3x2 − 2x + 3) + cos(−2y2 − 3y + 4) + tg(4x− 2y + 3xy) = C â òî÷êå (3; 3).
4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

1

π
(4x2 − 2y − 3) cos

(π

6
(x− y)

(
â òî÷êå (5; 2).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆u

u =
3xyz

4x + 4y − 3z
, åñëè x = 2, y = −2, z = 1, ∆x = 0.2, ∆y = 0.3, ∆z = −0.2.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (5x2 + 4y2 − 3xy) · cos xy, åñëè x = 0, y = 1, ∆x = −0.2, ∆y = −0.2.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = −3xye4x−2y â òî÷êå (2; 4).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xy(0; 0) ôóíêöèè z = e−2x−4y cos(2x− 2y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

6x + 2y

3x− 2y
â òî÷êå Mo(3;−1), åñëè dx=0.4, dy=0.2

10. Êîýôôèöèåíò ïðè x3 â ðàçëîæåíèè ôóíêöèè z = 6 sin2 (−3x + 3y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (0;

π

12
) ðàâåí . . .

11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = 5x2 + 4y2 + 20x + 16y + 51 ïðè
óñëîâèè {x2 + y2 ≤ 16, 6x + 7y ≤ 0}.
12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u = −1

3
x3 +

1

3
y3 − x2 + y2 + 2z2 + 3x− 3y + 8z + 32.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −3x2 − 3xy − 6y2 + 9x− 27y + 36.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2z = 3x2 + y2 + 25 â òî÷êå (1; 2; 3) è îïðåäåëèòü îðäèíàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oy.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 3x2 + y2 + 2z2 = 22

â òî÷êå (1; 1;−3) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOz.
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Âàðèàíò 2 - 57
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 4

√
6 cos(x2 + y2).

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
x = 5, y = 3, x + y = 2, x + y + z = 5.
3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
(4x2 − 3xy + 4y2)(−3x + 4y) = −286 â òî÷êå (1;−2).
4. Âû÷èñëèòü ñóììó ÷àñòíûõ ïðîèçâîäíûõ ôóíêöèè
z = (2x + 2xy + 5y) sin

(π

8
(x− y)

)
â òî÷êå (3;−1).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z =
4x2 + 2y2

−3x− 3y
, åñëè x = 2, y = 2, ∆x = −0.1, ∆y = 0.1.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (−3x2 + 5y2 + 3xy) · cos xy, åñëè x = 2, y = 0, ∆x = −0.2, ∆y = −0.1.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = (2x + 4y)e6x+2y â òî÷êå (1;−3).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′yy(0; 0) ôóíêöèè z = e−2x−5y cos(2x + 5y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

7x + 7y

4x + 2y
â òî÷êå Mo(−3; 2), åñëè dx=-0.3, dy=0.4

10. Êîýôôèöèåíò ïðè x3 â ðàçëîæåíèè ôóíêöèè z = −6 tg (−3x− 2y) ïî
ôîðìóëå Ìàêëîðåíà ðàâåí . . .
11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = 4x2 + 5y2 − 24x− 40y + 50 ïðè
óñëîâèè {x2 + y2 ≤ 25, 6x + 5y ≥ 0}.
12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 6x2 − 7xy + 6y2 + 3z2 − 29x + 9y + 6z + 33.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 4x2 + 6xy + 4y2 − 20x− 22y + 29.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2z = x2 + 5y2 + 33 â òî÷êå (−1;−1; 3) è îïðåäåëèòü àáñöèññó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè x2 + 4y2 + 2z2 = 43

â òî÷êå (−3;−2;−3) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ yOz.
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Âàðèàíò 2 - 58
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 3

√
5y − x225 + 9

√
25x− y2.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = 7(x2 + y2) + 3, z = 8.
3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
2x2 + 2xy − 3y2 − 84

−3x2 + 3xy − 3y2
= 1 â òî÷êå (4;−1).

4. Âû÷èñëèòü ñóììó ÷àñòíûõ ïðîèçâîäíûõ ôóíêöèè
z = (−2x + 5xy − 3y) cos

( π

15
(x− y)

)
â òî÷êå (−3; 2).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (5x2 + 3y2 + 3xy) · sin xy

7
, åñëè x = −1, y = −2, ∆x = 0.3, ∆y = 0.2.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (5x2 + 5y2 + 5xy) · sin xy, åñëè x = 0, y = −1, ∆x = −0.2, ∆y = 0.1.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(−3x + 3y) sin2

( π

12
(x− y)

)
â òî÷êå (1; 4).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xx(0; 0) ôóíêöèè
z = e−4x−4y sin(−3x + 4y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

3x + 7y

6x− 2y
â òî÷êå Mo(−2;−2), åñëè dx=0.3, dy=-0.2

10. Êîýôôèöèåíò ïðè y3 â ðàçëîæåíèè ôóíêöèè z = −3 tg (−3x + 3y) ïî
ôîðìóëå Ìàêëîðåíà ðàâåí . . .
11. Íàéòè íàèáîëüøåå çíà÷åíèå ôóíêöèè z = 2(x2 + y2) + 16x− 30 ïðè
óñëîâèè {x2 + y2 ≤ 36,

√
45x + 2y ≤ 0}.

12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u = −1

3
x3 − 1

3
y3 + 3x2 − y2 + z2 − 8x + 3y + 6z + 41.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −5x2 + 5xy − 4y2 − 10x− 6y + 30.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2z = 5x2 − 3y2 + 5 â òî÷êå (1;−2;−1) è îïðåäåëèòü àïïëèêàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 5x2 + 2y2 − z2 = 52

â òî÷êå (3;−2; 1) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOy.
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Âàðèàíò 2 - 59
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 4

√
9y − x23 + 5

√
3x− y2.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = 7(x2 + y2) + 4, z = 12−

√
x2 + y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
4x2 + 2xy − 3y2 − 59

2x + 4y
= −2x + 4y â òî÷êå (−3;−1).

4. Âû÷èñëèòü ñóììó ÷àñòíûõ ïðîèçâîäíûõ ôóíêöèè
z = −(4x + 3xy + 2y) sin2

(π

6
(x− y)

)
â òî÷êå (0; 1).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (5x2 − 2y2 + 4xy) · cos
xy

10
, åñëè x = 1, y = 1, ∆x = 0.1, ∆y = 0.1.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (5x2 − 3y2 + 4xy) · sin xy, åñëè x = −2, y = 0, ∆x = −0.1, ∆y = 0.1.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(2x− 2y) cos2

(π

8
(x− y)

)
â òî÷êå (−3;−1).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′yy(0; 0) ôóíêöèè z = e3x−2y sin(−4x + 2y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

5x + 8y

6x− 3y
â òî÷êå Mo(2; 1), åñëè dx=-0.4, dy=0.4

10. Êîýôôèöèåíò ïðè y2 â ðàçëîæåíèè ôóíêöèè z = 2 cos2 (−3x− 2y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (

π

6
; 0) ðàâåí . . .

11. Íàéòè íàèáîëüøåå çíà÷åíèå ôóíêöèè z = 3(x2 + y2)− 12x− 25 ïðè
óñëîâèè {x2 + y2 ≤ 9,

√
55x + 3y ≥ 0}.

12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 5x2 − 2xy + 3y2 + 3z2 + 12x− 8y − 6z + 27.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 4x2 − 6xy + 3y2 − 22x + 18y + 32.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2z = 5x2 − y2 − 50 â òî÷êå (3;−1;−3) è îïðåäåëèòü îðäèíàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oy.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 3x2 + y2 − 2z2 = 5

â òî÷êå (−1;−2;−1) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOz.
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Âàðèàíò 2 - 60
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 4 ln(12y − x2 − y2) +

√
20x + 20y − x2 − y2 − 100.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = 2(x2 + y2) + 7, z = 13− 2(x2 + y2).
3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
(−3x2 + 4x + 2)(−3y − 3) + (5x− 3)(−2y2 + 4y + 3) = 39 â òî÷êå (2; 2).
4. Âû÷èñëèòü ñóììó ÷àñòíûõ ïðîèçâîäíûõ ôóíêöèè
z = −(4x− 3xy − 2y) cos2

( π

12
(x− y)

)
â òî÷êå (−3; 1).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆u

u =
−2xyz

−3x + 4y − 2z
, åñëè x = 3, y = 3, z = −2, ∆x = −0.2, ∆y = −0.2, ∆z = 0.1.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z =

4xy

4x− 2y
, åñëè x = 1, y = −2, ∆x = 0.1, ∆y = 0.1.

7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = 2xye4x+2y â òî÷êå (1;−2).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xy(0; 0) ôóíêöèè z = e5x−4y sin(2x + 3y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

6x + 6y

5x + 2y
â òî÷êå Mo(1;−2), åñëè dx=-0.3, dy=-0.4

10. Êîýôôèöèåíò ïðè y3 â ðàçëîæåíèè ôóíêöèè z = 3 sin2 (−3x + 2y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (

π

12
; 0) ðàâåí . . .

11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = −38 + 48x− 6(x2 + y2) ïðè
óñëîâèè {x2 + y2 ≤ 25,

√
32x + 2y ≥ 0}.

12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u = −1

3
x3 − 1

3
y3 + 2x2 + y2 + z2 − 3x + 8y − 2z + 37.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −2x2 + 5xy − 4y2 + 27x− 39y + 31.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2z = x2 − 4y2 + 38 â òî÷êå (2;−3; 3) è îïðåäåëèòü àáñöèññó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè x2 + 5y2 − 4z2 = 30

â òî÷êå (−1; 3; 2) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ yOz.
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Âàðèàíò 2 - 61
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z =

2√
49− x2 − y2

+ ln(y − 8x2).

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = 1

√
x2 + y2 + 5, z = 11.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
sin(4x2 + 4x− 2) + cos(−3y2 + 2y + 2) + tg(2x + 3y + 3xy) = C â òî÷êå (−1; 4).
4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

5y2 − 3x− 2

e5y−5x
, â òî÷êå (2; 2).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z =
−2x2 − 2y2

4x + 2y
, åñëè x = −2, y = 1, ∆x = −0.1, ∆y = 0.2.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z =

4x2 − 3y2

4x + 2y
, åñëè x = 2, y = −2, ∆x = 0.1, ∆y = −0.1.

7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = (4x + 4y)e4x+3y â òî÷êå (−3; 4).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xx(0; 0) ôóíêöèè
z = e3x−4y cos(2x + 3y) sin(2x + 3y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

7x + 3y

3x− 2y
â òî÷êå Mo(3; 2), åñëè dx=0.4, dy=0.2

10. Êîýôôèöèåíò ïðè x3 â ðàçëîæåíèè ôóíêöèè z = −6 sin2 (−3x− 2y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (0;

π

8
) ðàâåí . . .

11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = −27− 60x− 6(x2 + y2) ïðè
óñëîâèè {x2 + y2 ≤ 36,

√
21x + 2y ≤ 0}.

12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 4x2 − 4xy + 3y2 − 2z2 + 16x− 16y − 4z + 39.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 3x2 − 3xy + 4y2 − 21x + 17y + 33.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
5x2 + 2y2 + 3z2 = 34 â òî÷êå (−2; 1;−2) è îïðåäåëèòü àïïëèêàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2x2 − 5y2 − z2 = −44

â òî÷êå (−1; 3;−1) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOy.
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Âàðèàíò 2 - 62
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = −2

√
49− x2 − y2 +

√
y − 7x2.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = −7

√
x2 + y2 + 5, z = −11.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
(−3x2 − 2xy + 4y2)(4x− 3y) = −424 â òî÷êå (1; 4).
4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

4x2 + 5y + 3

e5y−3x
, â òî÷êå (5; 3).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (−2x2 + 4y2 − 3xy) · sin xy

7
, åñëè x = 2, y = 1, ∆x = 0.1, ∆y = 0.1.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (4x2 + 3y2 + 5xy) · cos xy, åñëè x = 0, y = 1, ∆x = 0.1, ∆y = 0.1.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(2x− 2y) sin2

( π

20
(x− y)

)
â òî÷êå (3;−2).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′yy(0; 0) ôóíêöèè
z = e4x+3y cos(−2x− 3y) sin(−2x− 3y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

4x + 8y

5x− 3y
â òî÷êå Mo(3; 1), åñëè dx=-0.3, dy=0.4

10. Êîýôôèöèåíò ïðè x3 â ðàçëîæåíèè ôóíêöèè z = 3 tg (−3x− 3y) ïî
ôîðìóëå Ìàêëîðåíà ðàâåí . . .
11. Íàéòè íàèáîëüøåå çíà÷åíèå ôóíêöèè z = 2(x2 + y2) + 8y − 39 ïðè
óñëîâèè {x2 + y2 ≤ 16, 6x−√28y ≥ 0}.
12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u =

1

3
x3 +

1

3
y3 − x2 + y2 − 3z2 − 3x− 3y + 6z + 30.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −6x2 − 4xy − 4y2 + 48x + 36y + 27.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
4x2 + 5y2 + 4z2 = 77 â òî÷êå (3;−1; 3) è îïðåäåëèòü îðäèíàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oy.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2x2 − y2 − 4z2 = −9

â òî÷êå (2; 1; 2) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOz.
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Âàðèàíò 2 - 63
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z =

−3√
x2 + y2 − 9

+ ln(x− 5y2).

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = 7

√
x2 + y2 + 6, z = 10− 7

√
x2 + y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
−3x2 + 2xy + 4y2 − 28

4x2 + 4xy − 3y2
= 1 â òî÷êå (0;−2).

4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z = (−3x2 + 2y − 3) sin

(π

2
(x− y)

)
â òî÷êå (1; 0).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (4x2 − 2y2 − 2xy) · cos
xy

10
, åñëè x = −2, y = −1, ∆x = 0.3, ∆y = 0.1.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (4x2 + 5y2 + 2xy) · cos xy, åñëè x = −1, y = 0, ∆x = 0.2, ∆y = −0.1.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(−2x + 4y) cos2

(π

4
(x− y)

)
â òî÷êå (−2;−3).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xy(0; 0) ôóíêöèè
z = e−3x+2y cos(3x− 4y) sin(3x− 4y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

5x + 6y

3x + 3y
â òî÷êå Mo(1;−3), åñëè dx=-0.4, dy=-0.2

10. Êîýôôèöèåíò ïðè y3 â ðàçëîæåíèè ôóíêöèè z = 3 tg (3x + 2y) ïî
ôîðìóëå Ìàêëîðåíà ðàâåí . . .
11. Íàéòè íàèáîëüøåå çíà÷åíèå ôóíêöèè z = 3(x2 + y2) + 12y − 29 ïðè
óñëîâèè {x2 + y2 ≤ 9, 4x−√20y ≤ 0}.
12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 4x2 − 7xy + 6y2 + 3z2 + 31x− 33y − 12z + 37.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 5x2 − 2xy + 4y2 + 18x + 4y + 28.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2x2 + 5y2 + 4z2 = 58 â òî÷êå (−1;−2;−3) è îïðåäåëèòü àáñöèññó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Ox.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè x2 − 5y2 − 4z2 = −20

â òî÷êå (1;−1; 2) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ yOz.
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Âàðèàíò 2 - 64
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = −3

√
36− x2 − y2 +

√
x− 3y2.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
x2 + y2 + (z − 8)2 = 4, z = 5

√
x2 + y2 + 6.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
4x2 + 2xy + 2y2 − 106

−3x + 3y
= −3x + 4y â òî÷êå (4; 3).

4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

1

π
(−3x2 − 3y − 2) sin

(2π

4
(x− y)

)
â òî÷êå (4; 2).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆u

u =
2xyz

3x− 3y + 2z
, åñëè x = 3, y = 1, z = −1, ∆x = 0.2, ∆y = −0.1, ∆z = 0.1.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (−3x2 + 5y2 + 3xy) · sin xy, åñëè x = 0, y = 1, ∆x = 0.2, ∆y = −0.1.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = 3xye4x−2y â òî÷êå (1; 2).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xx(0; 0) ôóíêöèè z = e4x+2y cos(−4x− 5y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

3x + 3y

5x− 3y
â òî÷êå Mo(1;−1), åñëè dx=0.3, dy=0.2

10. Êîýôôèöèåíò ïðè xy2 â ðàçëîæåíèè ôóíêöèè z = 3 tg (3x− 3y) ïî
ôîðìóëå Ìàêëîðåíà ðàâåí . . .
11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = 4(x2 + y2) + 40y − 25 ïðè
óñëîâèè {x2 + y2 ≤ 36, 4x−√20y ≥ 0}.
12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u =

1

3
x3 +

1

3
y3 + 2x2 + y2 + z2 + 3x− 3y − 2z + 31.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −2x2 − 2xy − 5y2 + 8x + 22y + 38.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2x2 + 4y2 − z2 = 21 â òî÷êå (3;−1;−1) è îïðåäåëèòü àïïëèêàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2z = 5x2 + 4y2 − 63

â òî÷êå (−3;−2;−1) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOy.
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Âàðèàíò 2 - 65
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = −3 arcsin (x2 + y2) +

√
8x− 4y.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
x2 + y2 + (z − 4)2 = 25, z = 9− 1

√
x2 + y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
(4x2 − 3x + 3)(3y + 0) + (4x− 2)(−3y2 + 4y − 3) = 32 â òî÷êå (0; 2).
4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

1

π
(4x2 + 2y − 3) sin

(
π(x− y)

)
â òî÷êå (3; 2).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z =
3x2 + 4y2

−2x− 3y
, åñëè x = 1, y = 2, ∆x = −0.2, ∆y = 0.3.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (−2x2 + 5y2 − 2xy) · sin xy, åñëè x = −1, y = 0, ∆x = 0.1, ∆y = 0.2.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = (2x− 2y)e4x−3y â òî÷êå (3; 4).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xy(0; 0) ôóíêöèè z = e−4x+4y cos(4x + 5y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

7x + 7y

6x− 2y
â òî÷êå Mo(−2; 2), åñëè dx=0.2, dy=0.1

10. Êîýôôèöèåíò ïðè (y − π

4
)2 â ðàçëîæåíèè ôóíêöèè z = 2 sin2 (2x + 2y) ïî

ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (0;
π

4
) ðàâåí . . .

11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = 4x2 + 6y2 + 40x− 48y + 34 ïðè
óñëîâèè {x2 + y2 ≤ 49, 5x− 7y ≤ 0}.
12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 3x2 + 2xy + 2y2 + 2z2 − 12x− 14y + 12z + 37.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 5x2 − 5xy + 6y2 − 20x + 29y + 28.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
5x2 + y2 − 3z2 = 37 â òî÷êå (−3;−2;−2) è îïðåäåëèòü îðäèíàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oy.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2z = 4x2 + y2 − 41

â òî÷êå (3;−3; 2) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOz.
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Âàðèàíò 2 - 66
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 3 arccos (−x2 − y2) +

√
7x + 7y.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = 9 +

√
64− x2 − y2, z = 1 + 3

√
x2 + y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
sin(2x2 − 2x + 3) + cos(2y2 + 3y + 3) + tg(6x− 2y + 3xy) = C â òî÷êå (3; 1).
4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

1

π
(3x2 + 3y + 2) sin

(π

2
(x− y)

)
â òî÷êå (3; 1).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (−2x2 − 2y2 + 4xy) · sin xy

6
, åñëè x = −2, y = 2, ∆x = 0.2, ∆y = −0.2.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z =

3xy

−3x + 3y
, åñëè x = −2, y = −1, ∆x = −0.2, ∆y = 0.1.

7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(−3x + 4y) sin2

(π

4
(x− y)

)
â òî÷êå (4; 3).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′yy(0; 0) ôóíêöèè z = e2x−4y cos(−3x− 3y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

3x + 6y

6x− 3y
â òî÷êå Mo(−3;−3), åñëè dx=-0.1, dy=0.4

10. Êîýôôèöèåíò ïðè (x− π

4
)2 â ðàçëîæåíèè ôóíêöèè z = −2 cos2 (2x + 3y)

ïî ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (
π

4
; 0) ðàâåí . . .

11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = 2x2 + 5y2 + 12x + 20y + 54 ïðè
óñëîâèè {x2 + y2 ≤ 25, 4x + 7y ≤ 0}.
12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u =

1

3
x3 − 1

3
y3 − x2 + y2 − 3z2 − 3x + 3y + 12z + 39.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −5x2 − 2xy − 4y2 + 12x + 10y + 35.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
x2 + 3y2 − 2z2 = 29 â òî÷êå (2; 3;−1) è îïðåäåëèòü àáñöèññó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Ox.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2z = x2 + 6y2 − 4

â òî÷êå (2; 1; 3) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ yOz.
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Âàðèàíò 2 - 67
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 2 arccos

(y − 3

x− 7

)
.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = −6−

√
16− x2 − y2, z = −2− 2

√
x2 + y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
(−2x2 + 4xy − 2y2)(−2x− 3y) = 24 â òî÷êå (3; 2).
4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

1

π
(4x2 + 5y + 3) cos

(π

2
(x− y)

(
â òî÷êå (3; 2).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (3x2 − 2y2 + 5xy) · cos
xy

6
, åñëè x = 1, y = 1, ∆x = 0.2, ∆y = −0.1.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z =

3x2 − 2y2

−3x + 4y
, åñëè x = −1, y = −1, ∆x = −0.1, ∆y = 0.2.

7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(−3x + 2y) cos2

( π

16
(x− y)

)
â òî÷êå (−3; 1).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xx(0; 0) ôóíêöèè z = e4x+4y sin(−4x + 2y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

6x + 4y

5x− 2y
â òî÷êå Mo(−3;−2), åñëè dx=-0.1, dy=-0.4

10. Êîýôôèöèåíò ïðè y3 â ðàçëîæåíèè ôóíêöèè z = −3 sin2 (2x + 2y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (

π

8
; 0) ðàâåí . . .

11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = 5x2 + 2y2 − 60x− 16y + 55 ïðè
óñëîâèè {x2 + y2 ≤ 49, 6x + 5y ≥ 0}.
12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 6x2 − 4xy + 5y2 + 2z2 + 28x− 18y − 4z + 35.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 6x2 − 2xy + 4y2 + 40x− 22y + 29.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
3x2 − 5y2 − z2 = −18 â òî÷êå (1;−2; 1) è îïðåäåëèòü àïïëèêàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2z = 4x2 − 2y2 − 20

â òî÷êå (−3; 3;−1) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOy.
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Âàðèàíò 2 - 68
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 2

√
64− x2 − y2 + 5

√
x2 + y2 − 9.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = 4 +

√
49− x2 − y2, z = 13−

√
49− x2 − y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
−3x2 + 3xy + 2y2 + 2

−3x2 + 4xy + 3y2
= 1 â òî÷êå (−1;−1).

4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

1

π
(3x2 + 3y + 1) cos

(π

6
(x− y)

(
â òî÷êå (3; 0).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆u

u =
3xyz

4x + 2y + 3z
, åñëè x = 3, y = 1, z = −2, ∆x = −0.1, ∆y = −0.1, ∆z = −0.1.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (−2x2 + 4y2 − 2xy) · cos xy, åñëè x = 0, y = −1, ∆x = −0.1, ∆y = −0.2.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = −3xye4x−2y â òî÷êå (−1;−2).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′yy(0; 0) ôóíêöèè z = e3x+3y sin(−3x− 2y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

3x + 8y

6x− 2y
â òî÷êå Mo(2; 2), åñëè dx=-0.3, dy=-0.1

10. Êîýôôèöèåíò ïðè x3 â ðàçëîæåíèè ôóíêöèè z = 6 sin2 (−2x + 3y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (0;

π

12
) ðàâåí . . .

11. Íàéòè íàèáîëüøåå çíà÷åíèå ôóíêöèè z = 4(x2 + y2) + 32x− 33 ïðè
óñëîâèè {x2 + y2 ≤ 36,

√
84x + 4y ≤ 0}.

12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u =

1

3
x3 +

1

3
y3 − x2 − y2 − 4z2 − 3x− 3y − 8z + 40.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −5x2 − 2xy − 5y2 + 6x− 18y + 37.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2x2 − y2 − 4z2 = 13 â òî÷êå (−3;−1;−1) è îïðåäåëèòü îðäèíàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oy.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2z = 2x2 − y2 − 13

â òî÷êå (−2; 1;−3) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOz.
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Âàðèàíò 2 - 69
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 4

√
(36− x2 − y2)(x2 + y2 − 4).

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = −7−

√
144− x2 − y2, z = −11 +

√
4− x2 − y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
−2x2 + 3xy − 2y2 + 72

2x + 3y
= 3x− 2y â òî÷êå (−3; 0).

4. Âû÷èñëèòü ñóììó ÷àñòíûõ ïðîèçâîäíûõ ôóíêöèè
z = (4x + 4xy + 4y) sin

(π

2
(x− y)

)
â òî÷êå (3; 2).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z =
4x2 + 3y2

4x− 2y
, åñëè x = 2, y = −2, ∆x = −0.2, ∆y = 0.1.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (2x2 + 3y2 + 3xy) · cos xy, åñëè x = −2, y = 0, ∆x = −0.1, ∆y = −0.1.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = (4x + 4y)e2x+2y â òî÷êå (1;−1).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xy(0; 0) ôóíêöèè z = e−4x−5y sin(4x− 5y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

2x + 6y

2x + 3y
â òî÷êå Mo(3;−3), åñëè dx=0.4, dy=-0.1

10. Êîýôôèöèåíò ïðè x3 â ðàçëîæåíèè ôóíêöèè z = −6 tg (−3x + 3y) ïî
ôîðìóëå Ìàêëîðåíà ðàâåí . . .
11. Íàéòè íàèáîëüøåå çíà÷åíèå ôóíêöèè z = 4(x2 + y2)− 48x− 30 ïðè
óñëîâèè {x2 + y2 ≤ 49,

√
96x + 2y ≥ 0}.

12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 3x2 − 6xy + 5y2 + 3z2 + 12x− 24y − 12z + 36.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 3x2 − 3xy + 2y2 + 21x− 18y + 28.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
x2 − 3y2 − 4z2 = −30 â òî÷êå (−1; 3;−1) è îïðåäåëèòü àáñöèññó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Ox.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2z = x2 − 6y2 + 49

â òî÷êå (−3; 3; 2) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ yOz.
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Âàðèàíò 2 - 70
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè

z = −2

√
y − x2 + 2x

y + x2 + 4x
.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = −16 +

√
49− x2 − y2, z = −8−

√
16− x2 − y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
(3x2 − 2x− 1)(2y + 1) + (2x + 2)(4y2 − 3y − 2) = −4 â òî÷êå (−1;−1).
4. Âû÷èñëèòü ñóììó ÷àñòíûõ ïðîèçâîäíûõ ôóíêöèè
z = (3x + 2xy + 2y) cos

(π

6
(x− y)

)
â òî÷êå (−2;−1).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (−3x2 + 3y2 + 3xy) · sin xy

7
, åñëè x = −2, y = −2, ∆x = 0.3, ∆y = −0.2.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (−2x2 + 2y2 + 5xy) · sin xy, åñëè x = 0, y = 1, ∆x = 0.2, ∆y = 0.2.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(2x + 4y) sin2

(π

8
(x− y)

)
â òî÷êå (4; 2).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xx(0; 0) ôóíêöèè
z = e5x−2y cos(5x− 4y) sin(5x− 4y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

7x + 7y

4x + 3y
â òî÷êå Mo(−1; 1), åñëè dx=-0.2, dy=-0.3

10. Êîýôôèöèåíò ïðè y3 â ðàçëîæåíèè ôóíêöèè z = 6 tg (3x− 2y) ïî
ôîðìóëå Ìàêëîðåíà ðàâåí . . .
11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = −37 + 36x− 3(x2 + y2) ïðè
óñëîâèè {x2 + y2 ≤ 64,

√
16x + 3y ≥ 0}.

12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u = −1

3
x3 − 1

3
y3 − x2 + y2 + 4z2 + 3x + 3y + 16z + 28.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −4x2 + 2xy − 4y2 + 26x− 14y + 37.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2z = 3x2 + 4y2 + 47 â òî÷êå (−3; 2;−1) è îïðåäåëèòü àïïëèêàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 3x2 + 4y2 + z2 = 29

â òî÷êå (−2;−2; 1) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOy.
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Âàðèàíò 2 - 71
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = −2

√
(y − x2 + 2x)(y + x2 + 6x).

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
x = 6, x = 12, y = 4, y = 6, z = −5, z = −9.
3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
sin(3x2 − 2x− 3) + cos(2y2 − 2y − 2) + tg(5x + 2y + 3xy) = C â òî÷êå (−1; 0).
4. Âû÷èñëèòü ñóììó ÷àñòíûõ ïðîèçâîäíûõ ôóíêöèè
z = (2x + 3xy + 2y) sin2

( π

14
(x− y)

)
â òî÷êå (5;−2).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (−3x2 + 5y2 + 5xy) · cos
xy

10
, åñëè x = 2, y = −2, ∆x = −0.1, ∆y = −0.2.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (3x2 − 2y2 − 3xy) · sin xy, åñëè x = 2, y = 0, ∆x = 0.1, ∆y = −0.1.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(3x + 3y) cos2

( π

16
(x− y)

)
â òî÷êå (1;−3).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′yy(0; 0) ôóíêöèè
z = e5x+2y cos(3x− 3y) sin(3x− 3y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

4x + 7y

2x + 3y
â òî÷êå Mo(−2; 1), åñëè dx=-0.1, dy=0.4

10. Êîýôôèöèåíò ïðè x2 â ðàçëîæåíèè ôóíêöèè z = −2 sin2 (−2x + 2y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (0;

π

4
) ðàâåí . . .

11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = −27− 12x− 2(x2 + y2) ïðè
óñëîâèè {x2 + y2 ≤ 25,

√
27x + 3y ≤ 0}.

12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 3x2 + 3xy + 2y2 − 3z2 + 9x + 2y − 18z + 28.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 5x2 + 5xy + 3y2 + 35x + 21y + 28.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2z = 3x2 + y2 + 40 â òî÷êå (1;−1; 3) è îïðåäåëèòü îðäèíàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oy.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2x2 + y2 + 4z2 = 27

â òî÷êå (−1;−3; 2) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOz.
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Âàðèàíò 2 - 72
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = −3

√
(x + y − 2)(x− y + 4).

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
x = 3, x = 9, y = 3, y = 10, z = −− 2, y + z = 9.
3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
(−3x2 + 2xy − 3y2)(2x + 4y) = −648 â òî÷êå (3; 3).
4. Âû÷èñëèòü ñóììó ÷àñòíûõ ïðîèçâîäíûõ ôóíêöèè
z = (5x + 3xy − 2y) cos2

( π

16
(x− y)

)
â òî÷êå (1;−3).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆u

u =
3xyz

−2x + 2y − 3z
, åñëè x = −1, y = 3, z = −1, ∆x = 0.1, ∆y = 0.3, ∆z = −0.1.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z =

−2xy

4x− 2y
, åñëè x = −1, y = 1, ∆x = 0.1, ∆y = 0.2.

7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = 3xye2x−4y â òî÷êå (2; 1).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xy(0; 0) ôóíêöèè
z = e−5x+4y cos(5x + 5y) sin(5x + 5y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

3x + 8y

5x + 3y
â òî÷êå Mo(−2;−3), åñëè dx=0.4, dy=0.3

10. Êîýôôèöèåíò ïðè y2 â ðàçëîæåíèè ôóíêöèè z = 3 cos2 (2x + 2y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (

π

4
; 0) ðàâåí . . .

11. Íàéòè íàèáîëüøåå çíà÷åíèå ôóíêöèè z = 4(x2 + y2) + 24y − 37 ïðè
óñëîâèè {x2 + y2 ≤ 16, 6x−√13y ≥ 0}.
12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u =

1

3
x3 − 1

3
y3 − x2 − y2 − 2z2 − 8x + 3y − 12z + 40.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −3x2 − 4xy − 3y2 + 24x + 26y + 32.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2z = x2 + 2y2 + 30 â òî÷êå (2; 2; 3) è îïðåäåëèòü àáñöèññó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè x2 + 5y2 + 4z2 = 62

â òî÷êå (1; 3; 2) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ yOz.
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Âàðèàíò 2 - 73
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = −2

√
x + y + 3 +

√
x− y − 6.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
x = 7, x = 9, y = 2, y = 5, z = −2, x + y + z = 8.
3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
2x2 + 4xy + 4y2 − 26

3x2 + 4xy + 1y2
= 1 â òî÷êå (1; 3).

4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

−3y2 + 2x− 1

e4y−4x
, â òî÷êå (−1;−1).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z =
4x2 − 2y2

2x + 4y
, åñëè x = −2, y = 2, ∆x = −0.2, ∆y = −0.2.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z =

2x2 + 2y2

−3x + 2y
, åñëè x = −1, y = −2, ∆x = 0.2, ∆y = −0.1.

7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = (2x + 3y)e6x−4y â òî÷êå (−2;−3).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xx(0; 0) ôóíêöèè z = e−2x−2y cos(2x− 4y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

2x + 6y

5x− 3y
â òî÷êå Mo(−3; 1), åñëè dx=-0.2, dy=0.3

10. Êîýôôèöèåíò ïðè (x− π

4
)2 â ðàçëîæåíèè ôóíêöèè z = −2 cos2 (−2x + 3y)

ïî ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (
π

4
; 0) ðàâåí . . .

11. Íàéòè íàèáîëüøåå çíà÷åíèå ôóíêöèè z = 4(x2 + y2)− 16y − 26 ïðè
óñëîâèè {x2 + y2 ≤ 16, 3x−√7y ≥ 0}.
12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 4x2 − 5xy + 5y2 − 3z2 − 26x + 30y + 6z + 30.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 6x2 + 7xy + 3y2 + 5x + 1y + 39.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2z = 5x2 − 4y2 + 18 â òî÷êå (−2; 3; 1) è îïðåäåëèòü àïïëèêàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 4x2 + 3y2 − z2 = 39

â òî÷êå (2; 3; 2) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOy.
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Âàðèàíò 2 - 74
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = −2 ln

x2 + y2 − 8x

16x− x2 − y2
.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
x = 1, y = 3, x + y = 5, x + y + z = 6.
3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
3x2 + 3xy + 2y2 − 135

4x + 2y
= −3x− 2y â òî÷êå (−3; 0).

4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

−3x2 + 4y + 2

e2y−4x
, â òî÷êå (1; 2).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (4x2 + 5y2 + 3xy) · sin xy

9
, åñëè x = 1, y = 1, ∆x = −0.1, ∆y = −0.2.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (2x2 + 2y2 − 2xy) · cos xy, åñëè x = 0, y = −2, ∆x = −0.1, ∆y = 0.2.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(3x + 4y) sin2

(π

4
(x− y)

)
â òî÷êå (1; 2).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xy(0; 0) ôóíêöèè z = e5x+5y cos(−4x + 5y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

5x + 4y

5x− 2y
â òî÷êå Mo(3; 2), åñëè dx=-0.2, dy=0.1

10. Êîýôôèöèåíò ïðè y3 â ðàçëîæåíèè ôóíêöèè z = −3 sin2 (−2x + 2y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (

π

8
; 0) ðàâåí . . .

11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = 6(x2 + y2) + 48y − 17 ïðè
óñëîâèè {x2 + y2 ≤ 36, 5x−√24y ≥ 0}.
12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u =

1

3
x3 − 1

3
y3 + x2 + y2 + z2 − 3x + 8y − 4z + 27.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −2x2 − 3xy − 3y2 + 13x + 21y + 28.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè 2z = 5x2− y2 + 2

â òî÷êå (1; 1; 3) è îïðåäåëèòü îðäèíàòó òî÷êè åå ïåðåñå÷åíèÿ ñ îñüþ Oy.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 5x2 + y2 − 3z2 = 21

â òî÷êå (−2;−2;−1) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOz.
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Âàðèàíò 2 - 75
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè

z = 3 ln

√
x2 + y2 − 4x

−x2 − y2 + 14x
.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
x = 3, y = 8, x + y = 3, x + y + z = 8.
3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
(4x2 + 4x + 1)(3y − 3) + (3x− 2)(−2y2 + 2y − 2) = 139 â òî÷êå (−1; 4).
4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z = (2x2 − 2y + 4) sin

(π

2
(x− y)

)
â òî÷êå (3; 2).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (3x2 − 2y2 − 3xy) · cos
xy

10
, åñëè x = −2, y = 1, ∆x = 0.3, ∆y = 0.1.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (5x2 + 3y2 − 2xy) · cos xy, åñëè x = −2, y = 0, ∆x = −0.1, ∆y = −0.1.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(−3x + 4y) cos2

( π

16
(x− y)

)
â òî÷êå (1;−3).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′yy(0; 0) ôóíêöèè z = e3x+4y cos(−2x + 5y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

7x− 3y

5x− 3y
â òî÷êå Mo(3; 2), åñëè dx=0.1, dy=-0.2

10. Êîýôôèöèåíò ïðè x3 â ðàçëîæåíèè ôóíêöèè z = −6 sin2 (−2x− 3y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (0;

π

12
) ðàâåí . . .

11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = 2x2 + 3y2 + 16x− 18y + 47 ïðè
óñëîâèè {x2 + y2 ≤ 36, 4x− 4y ≤ 0}.
12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 5x2 + 2xy + 4y2 − 2z2 + 4x− 22y − 12z + 40.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 3x2 − 7xy + 5y2 + 2x− 6y + 30.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2z = x2 − 5y2 + 42 â òî÷êå (−1; 3;−1) è îïðåäåëèòü àáñöèññó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè x2 + 5y2 − 2z2 = 22

â òî÷êå (−2; 2;−1) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ yOz.
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Âàðèàíò 2 - 76
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = −3

√
9 sin(x2 + y2).

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = 6(x2 + y2) + 2, z = 6.
3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
sin(4x2 + 2x + 1) + cos(−3y2 − 3y − 1) + tg(4x + 4y − 2xy) = C â òî÷êå (2; 3).
4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

1

π
(−3x2 + 2y + 2) sin

(2π

4
(x− y)

)
â òî÷êå (3; 1).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆u

u =
3xyz

4x + 4y − 3z
, åñëè x = 2, y = 2, z = 2, ∆x = −0.1, ∆y = 0.3, ∆z = 0.3.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (−3x2 + 4y2 + 5xy) · sin xy, åñëè x = 0, y = −1, ∆x = 0.2, ∆y = −0.2.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = 2xye2x+2y â òî÷êå (1;−1).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xx(0; 0) ôóíêöèè
z = e−5x−4y sin(−4x− 5y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

6x− 3y

5x + 2y
â òî÷êå Mo(−2;−1), åñëè dx=0.2, dy=0.4

10. Êîýôôèöèåíò ïðè x3 â ðàçëîæåíèè ôóíêöèè z = 6 tg (3x− 2y) ïî
ôîðìóëå Ìàêëîðåíà ðàâåí . . .
11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = 2x2 + 3y2 + 20x + 12y + 58 ïðè
óñëîâèè {x2 + y2 ≤ 36, 5x + 2y ≤ 0}.
12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u =

1

3
x3 +

1

3
y3 + 2x2 − y2 − 3z2 + 3x− 8y + 6z + 38.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −5x2 + 2xy − 5y2 − 28x− 4y + 30.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
4x2 + 5y2 + 5z2 = 29 â òî÷êå (−1; 2; 1) è îïðåäåëèòü àïïëèêàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 4x2 − 2y2 − z2 = 25

â òî÷êå (−3; 1;−3) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOy.
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Âàðèàíò 2 - 77
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 4

√
9 cos(x2 + y2).

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = 6(x2 + y2) + 3, z = 13−

√
x2 + y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
(−3x2 − 3xy + 4y2)(−2x− 3y) = 24 â òî÷êå (4;−3).
4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

1

π
(5x2 + 4y + 4) sin

(
π(x− y)

)
â òî÷êå (1; 0).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z =
−2x2 − 3y2

−3x + 4y
, åñëè x = 1, y = 2, ∆x = 0.3, ∆y = 0.3.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (2x2 + 4y2 + 3xy) · sin xy, åñëè x = 2, y = 0, ∆x = 0.1, ∆y = 0.2.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = (−2x− 3y)e4x−2y â òî÷êå (1; 2).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′yy(0; 0) ôóíêöèè z = e4x+4y sin(−4x + 4y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

4x + 8y

4x− 2y
â òî÷êå Mo(2; 3), åñëè dx=-0.1, dy=-0.3

10. Êîýôôèöèåíò ïðè y3 â ðàçëîæåíèè ôóíêöèè z = 3 tg (2x− 2y) ïî
ôîðìóëå Ìàêëîðåíà ðàâåí . . .
11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = 3x2 + 6y2 − 30x− 24y + 45 ïðè
óñëîâèè {x2 + y2 ≤ 49, 4x + 6y ≥ 0}.
12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 5x2 + 6xy + 6y2 − 3z2 + 36x + 30y − 12z + 28.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 4x2 − 5xy + 5y2 + 21x− 20y + 28.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2x2 + 5y2 + 4z2 = 39 â òî÷êå (−3; 1; 2) è îïðåäåëèòü îðäèíàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oy.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 4x2 − y2 − 2z2 = 1

â òî÷êå (−1; 1;−1) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOz.



Òèïîâîé ðàñ÷åò ïî ÑÔÂÀ 83

Âàðèàíò 2 - 78
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 5

√
2y − x24 + 5

√
4x− y2.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = 2(x2 + y2) + 7, z = 13− 2(x2 + y2).
3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
3x2 − 3xy + 3y2 − 107

−2x2 − 3xy + 0y2
= 1 â òî÷êå (4; 3).

4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

1

π
(5x2 − 2y + 4) sin

(π

2
(x− y)

)
â òî÷êå (3; 1).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (5x2 + 2y2 + 4xy) · sin xy

9
, åñëè x = 1, y = −1, ∆x = −0.1, ∆y = 0.3.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z =

2xy

3x + 2y
, åñëè x = −1, y = −1, ∆x = 0.2, ∆y = 0.2.

7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(2x− 2y) sin2

(π

8
(x− y)

)
â òî÷êå (1;−1).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xy(0; 0) ôóíêöèè
z = e−5x+5y sin(−5x− 2y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

3x− 3y

5x− 3y
â òî÷êå Mo(−2;−3), åñëè dx=0.4, dy=-0.3

10. Êîýôôèöèåíò ïðè xy2 â ðàçëîæåíèè ôóíêöèè z = −3 tg (2x− 3y) ïî
ôîðìóëå Ìàêëîðåíà ðàâåí . . .
11. Íàéòè íàèáîëüøåå çíà÷åíèå ôóíêöèè z = 5(x2 + y2) + 20x− 31 ïðè
óñëîâèè {x2 + y2 ≤ 16,

√
39x + 5y ≤ 0}.

12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u =

1

3
x3 − 1

3
y3 + x2 − y2 − 2z2 − 3x + 3y + 12z + 27.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −2x2 + 3xy − 5y2 + 17x− 36y + 38.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
5x2 + 4y2 + 3z2 = 68 â òî÷êå (2;−3;−2) è îïðåäåëèòü àáñöèññó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Ox.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè x2 − 4y2 − 3z2 = −30

â òî÷êå (3; 3;−1) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ yOz.
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Âàðèàíò 2 - 79
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 2

√
9y − x23 + 9

√
3x− y2.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = 4

√
x2 + y2 + 8, z = 10.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
−3x2 + 4xy + 4y2 − 3

2x + 4y
= −3x + 2y â òî÷êå (1; 0).

4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

1

π
(−2x2 + 3y − 2) cos

(π

2
(x− y)

(
â òî÷êå (1; 0).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (3x2 + 2y2 + 4xy) · cos
xy

10
, åñëè x = −1, y = −2, ∆x = −0.2, ∆y = −0.1.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z =

−3x2 + 3y2

3x + 3y
, åñëè x = −1, y = −1, ∆x = 0.2, ∆y = −0.1.

7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(4x + 4y) cos2

( π

20
(x− y)

)
â òî÷êå (−1; 4).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xx(0; 0) ôóíêöèè
z = e−5x−5y cos(5x− 4y) sin(5x− 4y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

4x + 8y

2x + 2y
â òî÷êå Mo(1; 2), åñëè dx=-0.3, dy=-0.2

10. Êîýôôèöèåíò ïðè (x− π

4
)2 â ðàçëîæåíèè ôóíêöèè z = −2 cos2 (2x− 2y)

ïî ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (
π

4
; 0) ðàâåí . . .

11. Íàéòè íàèáîëüøåå çíà÷åíèå ôóíêöèè z = 5(x2 + y2)− 60x− 37 ïðè
óñëîâèè {x2 + y2 ≤ 64,

√
119x + 5y ≥ 0}.

12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 4x2 − 6xy + 4y2 − 3z2 − 34x + 36y − 6z + 27.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 5x2 − 5xy + 5y2 − 30x + 30y + 38.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
4x2 + 3y2 − z2 = 44 â òî÷êå (3; 2;−2) è îïðåäåëèòü àïïëèêàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2z = 4x2 + 3y2 − 39

â òî÷êå (2; 3; 2) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOy.
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Âàðèàíò 2 - 80
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 4 ln(10y − x2 − y2) +

√
16x + 16y − x2 − y2 − 64.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = −2

√
x2 + y2 + 8, z = −9.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
(4x2 − 2x− 2)(4y + 2) + (5x− 1)(−2y2 + 4y + 2) = 706 â òî÷êå (4; 4).
4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

1

π
(−2x2 + 5y + 1) cos

(π

6
(x− y)

(
â òî÷êå (3; 0).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆u

u =
−2xyz

2x− 3y + 4z
, åñëè x = 3, y = 3, z = 3, ∆x = −0.2, ∆y = 0.1, ∆z = 0.2.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (5x2 + 5y2 − 2xy) · cos xy, åñëè x = 0, y = 2, ∆x = 0.2, ∆y = 0.2.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = 4xye3x+3y â òî÷êå (−1; 1).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′yy(0; 0) ôóíêöèè
z = e−2x−3y cos(4x− 4y) sin(4x− 4y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

2x + 6y

2x + 2y
â òî÷êå Mo(2; 2), åñëè dx=0.2, dy=-0.4

10. Êîýôôèöèåíò ïðè y3 â ðàçëîæåíèè ôóíêöèè z = 3 sin2 (−2x− 3y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (

π

8
; 0) ðàâåí . . .

11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = −37 + 24x− 2(x2 + y2) ïðè
óñëîâèè {x2 + y2 ≤ 49,

√
32x + 2y ≥ 0}.

12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u =

1

3
x3 +

1

3
y3 + 2x2 − y2 − 4z2 + 3x− 3y − 8z + 31.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −3x2 + 7xy − 5y2 − 32x + 41y + 32.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
3x2 + y2 − 5z2 = 8 â òî÷êå (2; 1;−1) è îïðåäåëèòü îðäèíàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oy.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2z = 3x2 + y2 + 2

â òî÷êå (1;−1; 3) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOz.
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Âàðèàíò 2 - 81
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z =

3√
36− x2 − y2

+ ln(y − 10x2).

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = 9

√
x2 + y2 + 8, z = 11− 9

√
x2 + y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
sin(4x2 + 4x− 1) + cos(3y2 + 4y + 2) + tg(6x− 2y − 2xy) = C â òî÷êå (−2;−3).
4. Âû÷èñëèòü ñóììó ÷àñòíûõ ïðîèçâîäíûõ ôóíêöèè
z = (5x− 3xy + 2y) sin

( π

12
(x− y)

)
â òî÷êå (0;−2).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z =
−2x2 − 3y2

4x + 4y
, åñëè x = −1, y = 2, ∆x = −0.2, ∆y = −0.2.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (−2x2 + 5y2 − 2xy) · cos xy, åñëè x = 2, y = 0, ∆x = −0.2, ∆y = −0.2.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(−3x + 2y) sin2

( π

20
(x− y)

)
â òî÷êå (−2; 3).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xy(0; 0) ôóíêöèè
z = e−5x−3y cos(3x− 5y) sin(3x− 5y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

7x− 2y

2x + 3y
â òî÷êå Mo(−1; 1), åñëè dx=0.2, dy=-0.1

10. Êîýôôèöèåíò ïðè x3 â ðàçëîæåíèè ôóíêöèè z = 6 sin2 (−3x + 3y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (0;

π

12
) ðàâåí . . .

11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = −33− 36x− 3(x2 + y2) ïðè
óñëîâèè {x2 + y2 ≤ 64,

√
91x + 3y ≤ 0}.

12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 6x2 − 4xy + 3y2 + 2z2 + 40x− 18y − 12z + 34.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 2x2 − 2xy + 6y2 + 8x− 26y + 37.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
x2 + 5y2 − 2z2 = 19 â òî÷êå (−1;−2;−1) è îïðåäåëèòü àáñöèññó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Ox.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2z = x2 + 6y2 − 3

â òî÷êå (−1; 1; 2) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ yOz.
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Âàðèàíò 2 - 82
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = −2

√
16− x2 − y2 +

√
y − 8x2.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
x2 + y2 + (z − 10)2 = 25, z = 3

√
x2 + y2 + 5.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
(−2x2 − 3xy + 2y2)(4x− 2y) = −512 â òî÷êå (4; 0).
4. Âû÷èñëèòü ñóììó ÷àñòíûõ ïðîèçâîäíûõ ôóíêöèè
z = (3x− 3xy + 5y) cos

( π

15
(x− y)

)
â òî÷êå (4;−1).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (−2x2 − 3y2 + 4xy) · sin xy

7
, åñëè x = −1, y = 2, ∆x = 0.3, ∆y = −0.2.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (2x2 − 3y2 − 3xy) · sin xy, åñëè x = 0, y = −1, ∆x = −0.1, ∆y = 0.1.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = −3xye2x+2y â òî÷êå (−3; 3).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xx(0; 0) ôóíêöèè z = e5x−5y cos(−3x− 2y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

3x− 2y

5x + 3y
â òî÷êå Mo(2;−3), åñëè dx=0.3, dy=0.4

10. Êîýôôèöèåíò ïðè x3 â ðàçëîæåíèè ôóíêöèè z = −3 tg (−2x− 2y) ïî
ôîðìóëå Ìàêëîðåíà ðàâåí . . .
11. Íàéòè íàèáîëüøåå çíà÷åíèå ôóíêöèè z = 6(x2 + y2) + 48y − 39 ïðè
óñëîâèè {x2 + y2 ≤ 25, 2x−√45y ≥ 0}.
12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u = −1

3
x3 − 1

3
y3 + x2 − y2 + z2 + 3x + 3y + 4z + 30.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −3x2 + 5xy − 4y2 + 27x− 34y + 34.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
4x2 − 3y2 − z2 = 29 â òî÷êå (−3;−1; 2) è îïðåäåëèòü àïïëèêàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2z = 3x2 − 2y2 + 12

â òî÷êå (2;−3; 3) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOy.
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Âàðèàíò 2 - 83
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z =

−3√
x2 + y2 − 36

+ ln(x− 8y2).

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
x2 + y2 + (z − 4)2 = 25, z = 9− 4

√
x2 + y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
4x2 + 2xy + 4y2 − 63

2x2 + 4xy + 1y2
= 1 â òî÷êå (−3; 3).

4. Âû÷èñëèòü ñóììó ÷àñòíûõ ïðîèçâîäíûõ ôóíêöèè
z = −(4x + 3xy + 5y) sin2

(π

6
(x− y)

)
â òî÷êå (−2;−1).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (−2x2 + 2y2 − 3xy) · cos
xy

9
, åñëè x = −1, y = −1, ∆x = 0.1, ∆y = −0.2.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (4x2 − 3y2 − 2xy) · sin xy, åñëè x = 1, y = 0, ∆x = 0.1, ∆y = −0.2.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = (4x + 4y)e4x−2y â òî÷êå (1; 2).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xy(0; 0) ôóíêöèè z = e−2x+3y cos(5x− 3y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

5x− 2y

3x− 2y
â òî÷êå Mo(−3;−1), åñëè dx=0.2, dy=-0.4

10. Êîýôôèöèåíò ïðè y3 â ðàçëîæåíèè ôóíêöèè z = 3 tg (−2x + 2y) ïî
ôîðìóëå Ìàêëîðåíà ðàâåí . . .
11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = 5(x2 + y2) + 30y − 13 ïðè
óñëîâèè {x2 + y2 ≤ 16, 4x−√48y ≥ 0}.
12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 5x2 − 3xy + 6y2 − 2z2 + 33x− 21y + 12z + 35.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 2x2 + 3xy + 4y2 − 3x + 15y + 34.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
4x2 − y2 − 3z2 = −12 â òî÷êå (−2;−1; 3) è îïðåäåëèòü îðäèíàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oy.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2z = 2x2 − y2 − 3

â òî÷êå (−2; 3;−2) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOz.
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Âàðèàíò 2 - 84
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 2

√
25− x2 − y2 +

√
x− 7y2.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = 7 +

√
4− x2 − y2, z = 5 + 7

√
x2 + y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
(3x2 + 2x + 4)(−3y − 3) + (6x + 3)(−2y2 + 4y − 1) = −195 â òî÷êå (2; 2).
4. Âû÷èñëèòü ñóììó ÷àñòíûõ ïðîèçâîäíûõ ôóíêöèè
z = (3x + 5xy + 5y) cos2

( π

24
(x− y)

)
â òî÷êå (1;−3).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆u

u =
2xyz

−3x + 2y − 3z
, åñëè x = −1, y = 2, z = −1, ∆x = −0.2, ∆y = 0.2, ∆z = −0.1.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z =

4xy

2x− 3y
, åñëè x = 2, y = 2, ∆x = 0.2, ∆y = −0.1.

7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(4x− 3y) sin2

(π

8
(x− y)

)
â òî÷êå (−3;−1).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′yy(0; 0) ôóíêöèè z = e−4x+4y cos(2x− 3y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

4x + 2y

5x− 3y
â òî÷êå Mo(1; 1), åñëè dx=-0.4, dy=-0.3

10. Êîýôôèöèåíò ïðè x2y â ðàçëîæåíèè ôóíêöèè z = 3 tg (−3x− 2y) ïî
ôîðìóëå Ìàêëîðåíà ðàâåí . . .
11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = 6x2 + 2y2 + 72x− 8y + 45 ïðè
óñëîâèè {x2 + y2 ≤ 49, 2x− 5y ≤ 0}.
12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u = −1

3
x3 +

1

3
y3 − x2 − y2 + z2 + 3x− 8y − 2z + 35.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −3x2 + 4xy − 5y2 − 10x + 14y + 35.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
x2 − 2y2 − 4z2 = −33 â òî÷êå (1;−3; 2) è îïðåäåëèòü àáñöèññó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Ox.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2z = x2 − 2y2 + 2

â òî÷êå (−2;−1; 2) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ yOz.



90 Òèïîâîé ðàñ÷åò ïî ÑÔÂÀ

Âàðèàíò 2 - 85
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = −2 arcsin (x2 + y2) +

√
7x− 2y.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = −12−

√
36− x2 − y2, z = −6− 1

√
x2 + y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
sin(−2x2 + 2x + 1) + cos(2y2 + 4y + 2) + tg(4x + 3y + 2xy) = C â òî÷êå (1;−3).
4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

4y2 − 2x + 5

e4y−4x
, â òî÷êå (2; 2).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z =
2x2 + 4y2

−3x− 2y
, åñëè x = 1, y = 1, ∆x = 0.2, ∆y = −0.2.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z =

4x2 − 2y2

3x− 3y
, åñëè x = −2, y = 2, ∆x = −0.1, ∆y = 0.1.

7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(3x− 2y) cos2

(π

4
(x− y)

)
â òî÷êå (2; 3).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xx(0; 0) ôóíêöèè z = e2x+4y sin(5x + 5y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

6x− 3y

4x + 3y
â òî÷êå Mo(2; 1), åñëè dx=-0.2, dy=-0.3

10. Êîýôôèöèåíò ïðè xy2 â ðàçëîæåíèè ôóíêöèè z = −3 tg (2x + 3y) ïî
ôîðìóëå Ìàêëîðåíà ðàâåí . . .
11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = 5x2 + 4y2 + 60x + 16y + 35 ïðè
óñëîâèè {x2 + y2 ≤ 64, 5x + 3y ≤ 0}.
12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 6x2 + 3xy + 2y2 + 2z2 − 27x + 3y + 4z + 31.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 5x2 + 5xy + 4y2 − 40x− 31y + 33.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2z = 3x2 + 5y2 + 69 â òî÷êå (−2; 3;−2) è îïðåäåëèòü àïïëèêàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 5x2 + 2y2 + z2 = 54

â òî÷êå (−3; 2;−1) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOy.
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Âàðèàíò 2 - 86
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 4 arccos (−x2 − y2) +

√
6x + 7y.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = 5 +

√
36− x2 − y2, z = 12−

√
25− x2 − y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
(−3x2 + 3xy + 3y2)(−2x + 2y) = 798 â òî÷êå (4;−3).
4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

2x2 − 2y − 3

e4y−4x
, â òî÷êå (−2;−2).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (3x2 − 3y2 + 3xy) · sin xy

8
, åñëè x = −1, y = 1, ∆x = 0.3, ∆y = −0.1.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (2x2 + 5y2 + 2xy) · cos xy, åñëè x = 0, y = −1, ∆x = 0.2, ∆y = −0.1.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = 3xye3x+2y â òî÷êå (−2; 3).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′yy(0; 0) ôóíêöèè z = e5x+2y sin(−3x− 4y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

3x + 8y

2x− 3y
â òî÷êå Mo(−1; 3), åñëè dx=-0.2, dy=0.4

10. Êîýôôèöèåíò ïðè (x− π

4
)2 â ðàçëîæåíèè ôóíêöèè z = 3 cos2 (−2x + 3y)

ïî ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (
π

4
; 0) ðàâåí . . .

11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = 2x2 + 5y2 − 24x− 50y + 40 ïðè
óñëîâèè {x2 + y2 ≤ 64, 2x + 2y ≥ 0}.
12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u = −1

3
x3 − 1

3
y3 + x2 + y2 + 4z2 + 8x + 8y − 8z + 30.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −6x2 + 4xy − 2y2 + 4x + 4y + 33.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2z = 3x2 + y2 + 52 â òî÷êå (−1; 2; 3) è îïðåäåëèòü îðäèíàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oy.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 4x2 + y2 + 3z2 = 37

â òî÷êå (2;−3;−2) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOz.
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Âàðèàíò 2 - 87
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 3 arccos

(y − 3

x− 3

)
.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = −7−

√
49− x2 − y2, z = −13 +

√
25− x2 − y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
4x2 − 2xy + 3y2 + 32

4x2 + 2xy + 3y2
= 1 â òî÷êå (2; 4).

4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z = (−2x2 + 3y + 4) sin

(π

2
(x− y)

)
â òî÷êå (−2;−3).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (−2x2 + 3y2 + 4xy) · cos
xy

7
, åñëè x = −1, y = −1, ∆x = 0.2, ∆y = 0.1.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (−3x2 + 5y2 − 2xy) · cos xy, åñëè x = −1, y = 0, ∆x = 0.1, ∆y = −0.1.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = (−2x− 3y)e6x−3y â òî÷êå (−1;−2).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xy(0; 0) ôóíêöèè z = e2x+2y sin(2x + 2y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

5x + 5y

4x + 2y
â òî÷êå Mo(1; 3), åñëè dx=0.3, dy=0.2

10. Êîýôôèöèåíò ïðè y3 â ðàçëîæåíèè ôóíêöèè z = −6 sin2 (2x− 3y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (

π

8
; 0) ðàâåí . . .

11. Íàéòè íàèáîëüøåå çíà÷åíèå ôóíêöèè z = 4(x2 + y2) + 16x− 26 ïðè
óñëîâèè {x2 + y2 ≤ 16,

√
27x + 3y ≤ 0}.

12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 5x2 + 4xy + 2y2 − 3z2 + 2x + 8y + 18z + 34.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 6x2 + 5xy + 3y2 − 39x− 28y + 27.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2z = x2 + 3y2 + 30 â òî÷êå (−1; 3; 1) è îïðåäåëèòü àáñöèññó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè x2 + 5y2 + 2z2 = 51

â òî÷êå (−2;−3; 1) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ yOz.
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Âàðèàíò 2 - 88
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = −2

√
81− x2 − y2 + 10

√
x2 + y2 − 25.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = −13 +

√
64− x2 − y2, z = −4−

√
36− x2 − y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
4x2 + 2xy − 3y2 − 90

3x− 3y
= −2x− 2y â òî÷êå (−3; 0).

4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

1

π
(2x2 + 4y + 3) sin

(2π

4
(x− y)

)
â òî÷êå (−1;−3).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆u

u =
−3xyz

−3x + 4y + 2z
, åñëè x = 1, y = −2, z = 3, ∆x = −0.1, ∆y = −0.2, ∆z = 0.2.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (2x2 + 5y2 + 2xy) · sin xy, åñëè x = 0, y = −2, ∆x = −0.1, ∆y = −0.1.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(4x + 2y) sin2

(π

4
(x− y)

)
â òî÷êå (2; 3).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xx(0; 0) ôóíêöèè
z = e3x−5y cos(2x + 5y) sin(2x + 5y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

4x− 3y

6x + 2y
â òî÷êå Mo(−1;−3), åñëè dx=-0.4, dy=0.3

10. Êîýôôèöèåíò ïðè x3 â ðàçëîæåíèè ôóíêöèè z = −6 sin2 (2x− 2y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (0;

π

8
) ðàâåí . . .

11. Íàéòè íàèáîëüøåå çíà÷åíèå ôóíêöèè z = 5(x2 + y2)− 50x− 25 ïðè
óñëîâèè {x2 + y2 ≤ 49,

√
24x + 5y ≥ 0}.

12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u = −1

3
x3 − 1

3
y3 + 3x2 + y2 + 4z2 − 8x + 3y − 16z + 38.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −4x2 − 7xy − 6y2 − 15x− 19y + 35.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2z = 5x2 − 4y2 − 8 â òî÷êå (2; 2;−2) è îïðåäåëèòü àïïëèêàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 5x2 + 4y2 − z2 = 48

â òî÷êå (−3;−1; 1) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOy.
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Âàðèàíò 2 - 89
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 4

√
(36− x2 − y2)(x2 + y2 − 4).

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
x = 8, x = 17, y = 7, y = 11, z = −2, z = −5.
3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
(3x2 + 4x− 1)(3y − 1) + (5x + 4)(2y2 − 3y + 4) = −4 â òî÷êå (−1;−2).
4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

1

π
(−3x2 + 2y − 1) sin

(
π(x− y)

)
â òî÷êå (−2;−3).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z =
4x2 + 4y2

−2x + 3y
, åñëè x = 2, y = 1, ∆x = 0.2, ∆y = −0.2.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (2x2 + 2y2 + 4xy) · sin xy, åñëè x = −1, y = 0, ∆x = −0.1, ∆y = 0.2.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(−3x + 2y) cos2

(π

4
(x− y)

)
â òî÷êå (−2;−3).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′yy(0; 0) ôóíêöèè
z = e5x−5y cos(4x− 5y) sin(4x− 5y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

2x + 8y

3x− 2y
â òî÷êå Mo(3;−1), åñëè dx=-0.2, dy=0.3

10. Êîýôôèöèåíò ïðè x3 â ðàçëîæåíèè ôóíêöèè z = 6 tg (3x− 3y) ïî
ôîðìóëå Ìàêëîðåíà ðàâåí . . .
11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = −34 + 40x− 5(x2 + y2) ïðè
óñëîâèè {x2 + y2 ≤ 36,

√
75x + 5y ≥ 0}.

12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 3x2 + 5xy + 4y2 + 3z2 + 4x + 11y + 18z + 30.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 3x2 − 3xy + 3y2 + 18x− 18y + 38.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2z = 3x2 − y2 − 29 â òî÷êå (−3;−2;−3) è îïðåäåëèòü îðäèíàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oy.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2x2 + y2 − 5z2 = 2

â òî÷êå (−3;−2; 2) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOz.
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Âàðèàíò 2 - 90
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè

z = −3

√
y − x2 + 3x

y + x2 + 8x
.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
x = 4, x = 6, y = 5, y = 7, z = −− 5, y + z = 5.
3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
sin(3x2 − 2x− 2) + cos(−2y2 + 4y + 0) + tg(2x− 3y + 3xy) = C â òî÷êå (−3; 2).
4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

1

π
(5x2 − 3y + 1) sin

(π

2
(x− y)

)
â òî÷êå (0;−2).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (3x2 − 3y2 + 4xy) · sin xy

10
, åñëè x = −1, y = −1, ∆x = −0.2, ∆y = −0.1.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z =

−2xy

3x− 2y
, åñëè x = −2, y = 2, ∆x = 0.1, ∆y = −0.2.

7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = 2xye4x+2y â òî÷êå (−1; 2).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xy(0; 0) ôóíêöèè
z = e−5x−3y cos(4x− 3y) sin(4x− 3y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

2x + 5y

5x− 3y
â òî÷êå Mo(2; 1), åñëè dx=0.1, dy=-0.1

10. Êîýôôèöèåíò ïðè y3 â ðàçëîæåíèè ôóíêöèè z = −3 tg (3x− 3y) ïî
ôîðìóëå Ìàêëîðåíà ðàâåí . . .
11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = −31− 12x− 3(x2 + y2) ïðè
óñëîâèè {x2 + y2 ≤ 9,

√
91x + 3y ≤ 0}.

12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u = −1

3
x3 +

1

3
y3 + 2x2 + y2 − 2z2 − 3x− 3y − 4z + 33.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −3x2 + 3xy − 3y2 + 9x + 9y + 34.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2z = x2 − 3y2 − 7 â òî÷êå (−2;−1;−3) è îïðåäåëèòü àáñöèññó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè x2 + 4y2 − 5z2 = −32

â òî÷êå (−3;−1; 3) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ yOz.
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Âàðèàíò 2 - 91
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 2

√
(y − x2 + 4x)(y + x2 + 7x).

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
x = 8, x = 15, y = 3, y = 7, z = −4, x + y + z = 8.
3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
(−3x2 − 3xy + 4y2)(2x− 3y) = −162 â òî÷êå (3; 0).
4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

1

π
(−2x2 + 3y + 2) cos

(π

2
(x− y)

(
â òî÷êå (2; 1).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (3x2 + 5y2 − 2xy) · cos
xy

5
, åñëè x = −1, y = −1, ∆x = 0.3, ∆y = 0.2.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z =

2x2 + 2y2

2x + 4y
, åñëè x = −1, y = 1, ∆x = −0.2, ∆y = −0.2.

7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = (3x− 3y)e6x−4y â òî÷êå (2; 3).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xx(0; 0) ôóíêöèè z = e−2x−2y cos(5x− 3y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

4x + 4y

5x + 3y
â òî÷êå Mo(2;−1), åñëè dx=-0.4, dy=-0.2

10. Êîýôôèöèåíò ïðè y2 â ðàçëîæåíèè ôóíêöèè z = −2 cos2 (−3x− 2y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (

π

6
; 0) ðàâåí . . .

11. Íàéòè íàèáîëüøåå çíà÷åíèå ôóíêöèè z = 3(x2 + y2) + 36y − 37 ïðè
óñëîâèè {x2 + y2 ≤ 49, 3x−√27y ≥ 0}.
12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 4x2 + 4xy + 2y2 + 3z2 − 20x− 8y + 12z + 37.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 3x2 + 4xy + 4y2 + 4x− 8y + 38.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2x2 + 5y2 + 4z2 = 11 â òî÷êå (1; 1;−1) è îïðåäåëèòü àïïëèêàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 3x2 − 2y2 − z2 = −16

â òî÷êå (−1;−3;−1) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOy.
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Âàðèàíò 2 - 92
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 4

√
(x + y − 4)(x− y + 7).

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
x = 1, y = 5, x + y = 7, x + y + z = 6.
3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
3x2 + 4xy + 4y2 − 22

−2x2 + 3xy + 4y2
= 1 â òî÷êå (−2;−1).

4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

1

π
(5x2 + 5y + 1) cos

(π

6
(x− y)

(
â òî÷êå (4; 1).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆u

u =
3xyz

−3x + 4y − 3z
, åñëè x = 3, y = 2, z = 3, ∆x = 0.2, ∆y = 0.3, ∆z = 0.1.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (4x2 − 3y2 + 5xy) · cos xy, åñëè x = 0, y = 2, ∆x = 0.1, ∆y = 0.2.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(−3x + 4y) sin2

( π

24
(x− y)

)
â òî÷êå (4;−2).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xy(0; 0) ôóíêöèè z = e4x+3y cos(−4x− 3y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

2x + 8y

5x− 3y
â òî÷êå Mo(−2;−2), åñëè dx=-0.4, dy=-0.1

10. Êîýôôèöèåíò ïðè y3 â ðàçëîæåíèè ôóíêöèè z = −3 sin2 (−2x− 3y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (

π

8
; 0) ðàâåí . . .

11. Íàéòè íàèáîëüøåå çíà÷åíèå ôóíêöèè z = 3(x2 + y2)− 30y − 32 ïðè
óñëîâèè {x2 + y2 ≤ 49, 6x−√45y ≥ 0}.
12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u = −1

3
x3 +

1

3
y3 + x2 + y2 + 2z2 + 3x− 3y + 12z + 31.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −3x2 − 3xy − 2y2 + 6x− 2y + 39.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
3x2 + 4y2 + 2z2 = 33 â òî÷êå (3;−1; 1) è îïðåäåëèòü îðäèíàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oy.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 4x2 − y2 − 5z2 = −25

â òî÷êå (1; 3;−2) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOz.
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Âàðèàíò 2 - 93
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = −2

√
x + y + 4 +

√
x− y − 6.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
x = 3, y = 9, x + y = 2, x + y + z = 6.
3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
4x2 − 2xy − 3y2 − 195

−3x + 4y
= 3x− 3y â òî÷êå (−3; 1).

4. Âû÷èñëèòü ñóììó ÷àñòíûõ ïðîèçâîäíûõ ôóíêöèè
z = −(3x + 5xy − 2y) sin

( π

10
(x− y)

)
â òî÷êå (−3; 2).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z =
3x2 + 4y2

4x + 4y
, åñëè x = −1, y = 2, ∆x = 0.3, ∆y = 0.1.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (2x2 − 3y2 − 3xy) · cos xy, åñëè x = 2, y = 0, ∆x = −0.1, ∆y = 0.2.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(−2x− 2y) cos2

( π

12
(x− y)

)
â òî÷êå (−1; 2).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′yy(0; 0) ôóíêöèè z = e3x−3y cos(−4x− 2y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

4x + 6y

5x + 2y
â òî÷êå Mo(1;−2), åñëè dx=0.3, dy=0.4

10. Êîýôôèöèåíò ïðè x3 â ðàçëîæåíèè ôóíêöèè z = −6 sin2 (−3x− 3y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (0;

π

12
) ðàâåí . . .

11. Íàéòè íàèáîëüøåå çíà÷åíèå ôóíêöèè z = 2(x2 + y2) + 16y − 35 ïðè
óñëîâèè {x2 + y2 ≤ 25, 4x−√48y ≤ 0}.
12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 3x2 + 2xy + 2y2 + 2z2 + 16x + 2y + 12z + 33.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 4x2 − 5xy + 3y2 + 23x− 23y + 39.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
3x2 + 4y2 + 5z2 = 76 â òî÷êå (3; 1;−3) è îïðåäåëèòü àáñöèññó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Ox.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè x2 − 2y2 − 3z2 = −12

â òî÷êå (3;−3;−1) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ yOz.
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Âàðèàíò 2 - 94
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 4 ln

x2 + y2 − 6x

12x− x2 − y2
.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = 2(x2 + y2) + 2, z = 9.
3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
(3x2 + 3x− 2)(−3y + 3) + (4x− 2)(4y2 − 2y − 1) = 58 â òî÷êå (4; 3).
4. Âû÷èñëèòü ñóììó ÷àñòíûõ ïðîèçâîäíûõ ôóíêöèè
z = (4x + 2xy − 3y) cos

(π

2
(x− y)

)
â òî÷êå (−3;−2).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (4x2 − 3y2 + 2xy) · sin xy

7
, åñëè x = −2, y = 1, ∆x = −0.1, ∆y = −0.2.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (4x2 + 3y2 + 2xy) · sin xy, åñëè x = 0, y = −1, ∆x = 0.1, ∆y = −0.2.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = −2xye2x−4y â òî÷êå (2; 1).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xx(0; 0) ôóíêöèè
z = e−2x−4y sin(−3x− 4y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

5x + 3y

4x− 2y
â òî÷êå Mo(−3; 1), åñëè dx=-0.4, dy=0.4

10. Êîýôôèöèåíò ïðè x3 â ðàçëîæåíèè ôóíêöèè z = −3 tg (3x− 3y) ïî
ôîðìóëå Ìàêëîðåíà ðàâåí . . .
11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = 5x2 + 2y2 + 30x− 8y + 27 ïðè
óñëîâèè {x2 + y2 ≤ 25, 4x− 7y ≤ 0}.
12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u =

1

3
x3 − 1

3
y3 − 2x2 + y2 + 2z2 + 3x + 8y − 4z + 35.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −5x2 − 3xy − 3y2 − 7x + 3y + 27.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
4x2 + 2y2 − z2 = 37 â òî÷êå (3;−1;−1) è îïðåäåëèòü àïïëèêàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2z = 5x2 + 3y2 − 68

â òî÷êå (3; 3; 2) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOy.
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Âàðèàíò 2 - 95
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè

z = 4 ln

√
x2 + y2 − 6x

−x2 − y2 + 14x
.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = 3(x2 + y2) + 6, z = 7−

√
x2 + y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
sin(−3x2 − 3x + 3) + cos(4y2 − 2y − 1) + tg(5x− 2y − 2xy) = C â òî÷êå (−1;−1).
4. Âû÷èñëèòü ñóììó ÷àñòíûõ ïðîèçâîäíûõ ôóíêöèè
z = (−2x− 3xy − 3y) sin2

(π

6
(x− y)

)
â òî÷êå (2; 1).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (4x2 − 3y2 + 4xy) · cos
xy

10
, åñëè x = −2, y = −2, ∆x = 0.3, ∆y = 0.3.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (3x2 − 3y2 − 2xy) · sin xy, åñëè x = 1, y = 0, ∆x = 0.1, ∆y = 0.1.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = (−2x + 2y)e2x−3y â òî÷êå (−3;−2).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′yy(0; 0) ôóíêöèè z = e4x−2y sin(−4x + 2y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

5x + 6y

4x− 3y
â òî÷êå Mo(1; 3), åñëè dx=0.4, dy=-0.2

10. Êîýôôèöèåíò ïðè y3 â ðàçëîæåíèè ôóíêöèè z = −3 tg (−3x + 3y) ïî
ôîðìóëå Ìàêëîðåíà ðàâåí . . .
11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = 3x2 + 4y2 + 30x + 24y + 38 ïðè
óñëîâèè {x2 + y2 ≤ 49, 2x + 7y ≤ 0}.
12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 4x2 + 6xy + 6y2 − 3z2 − 20x− 30y − 18z + 40.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 3x2 − 2xy + 2y2 + 12x− 14y + 29.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
3x2 + y2 − 5z2 = −4 â òî÷êå (−2;−2;−2) è îïðåäåëèòü îðäèíàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oy.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2z = 4x2 + y2 − 29

â òî÷êå (2;−3;−2) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOz.
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Âàðèàíò 2 - 96
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 2

√
7 sin(x2 + y2).

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = 8(x2 + y2) + 9, z = 13− 8(x2 + y2).
3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
(4x2 + 4xy + 2y2)(2x + 4y) = −60 â òî÷êå (−1;−1).
4. Âû÷èñëèòü ñóììó ÷àñòíûõ ïðîèçâîäíûõ ôóíêöèè
z = (5x + 5xy + 5y) cos2

( π

30
(x− y)

)
â òî÷êå (4;−1).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆u

u =
3xyz

−3x− 2y − 2z
, åñëè x = 2, y = 3, z = 0, ∆x = −0.2, ∆y = 0.1, ∆z = 0.2.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z =

−3xy

4x + 3y
, åñëè x = −2, y = −1, ∆x = 0.1, ∆y = 0.1.

7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(2x− 2y) sin2

( π

20
(x− y)

)
â òî÷êå (−1; 4).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xy(0; 0) ôóíêöèè z = e2x+3y sin(−3x− 5y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

2x + 6y

3x− 2y
â òî÷êå Mo(3;−3), åñëè dx=-0.4, dy=-0.1

10. Êîýôôèöèåíò ïðè (y − π

4
)2 â ðàçëîæåíèè ôóíêöèè z = −2 sin2 (−3x + 2y)

ïî ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (0;
π

4
) ðàâåí . . .

11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = 3x2 + 5y2 − 12x− 30y + 57 ïðè
óñëîâèè {x2 + y2 ≤ 16, 3x + 6y ≥ 0}.
12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u = −1

3
x3 +

1

3
y3 + x2 − y2 − z2 + 8x− 3y − 2z + 40.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −2x2 + 2xy − 6y2 + 2x + 10y + 40.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
x2 + 4y2 − 3z2 = −7 â òî÷êå (1;−1; 2) è îïðåäåëèòü àáñöèññó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Ox.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2z = x2 + 6y2 − 35

â òî÷êå (3; 2;−1) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ yOz.
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Âàðèàíò 2 - 97
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = −2

√
8 cos(x2 + y2).

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = 5

√
x2 + y2 + 2, z = 10.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
3x2 − 2xy + 4y2 − 47

−2x2 − 2xy + 2y2
= 1 â òî÷êå (3;−1).

4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

2y2 + 5x + 3

e5y−3x
, â òî÷êå (5; 3).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z =
−3x2 − 3y2

−3x + 2y
, åñëè x = −2, y = 1, ∆x = −0.1, ∆y = 0.3.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z =

2x2 + 3y2

−2x− 3y
, åñëè x = −1, y = 2, ∆x = −0.2, ∆y = 0.1.

7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(2x + 3y) cos2

(π

4
(x− y)

)
â òî÷êå (−2;−1).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xx(0; 0) ôóíêöèè
z = e−4x−2y cos(2x− 2y) sin(2x− 2y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

6x− 2y

2x + 3y
â òî÷êå Mo(3;−1), åñëè dx=0.2, dy=-0.1

10. Êîýôôèöèåíò ïðè y3 â ðàçëîæåíèè ôóíêöèè z = −6 sin2 (−3x− 3y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (

π

12
; 0) ðàâåí . . .

11. Íàéòè íàèáîëüøåå çíà÷åíèå ôóíêöèè z = 5(x2 + y2) + 20x− 27 ïðè
óñëîâèè {x2 + y2 ≤ 16,

√
32x + 2y ≤ 0}.

12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 3x2 + 6xy + 6y2 + 2z2 − 30x− 42y + 4z + 33.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 6x2 − 4xy + 5y2 − 32x + 2y + 41.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
4x2 − 3y2 − z2 = 3 â òî÷êå (−2; 2; 1) è îïðåäåëèòü àïïëèêàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2z = 2x2 − 3y2 − 3

â òî÷êå (2;−1; 1) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOy.
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Âàðèàíò 2 - 98
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 3

√
5y − x225 + 4

√
25x− y2.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = −9

√
x2 + y2 + 6, z = −8.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
4x2 − 3xy − 2y2 − 80

3x + 4y
= 2x + 4y â òî÷êå (4;−2).

4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

2x2 − 2y + 4

e−3y−2x
, â òî÷êå (−3; 2).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (−3x2 + 4y2 + 4xy) · sin xy

6
, åñëè x = −2, y = 2, ∆x = 0.2, ∆y = −0.1.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (5x2 + 3y2 + 2xy) · cos xy, åñëè x = 0, y = −2, ∆x = 0.2, ∆y = 0.2.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = −2xye3x+2y â òî÷êå (2;−3).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′yy(0; 0) ôóíêöèè
z = e−5x+2y cos(4x + 3y) sin(4x + 3y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

7x + 7y

5x− 2y
â òî÷êå Mo(3;−3), åñëè dx=0.3, dy=0.4

10. Êîýôôèöèåíò ïðè x3 â ðàçëîæåíèè ôóíêöèè z = −6 sin2 (3x + 3y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (0;

π

12
) ðàâåí . . .

11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = −30− 24x− 4(x2 + y2) ïðè
óñëîâèè {x2 + y2 ≤ 16,

√
20x + 4y ≤ 0}.

12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u =

1

3
x3 − 1

3
y3 − 3x2 − y2 − z2 + 8x + 3y + 4z + 39.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −3x2 + 2xy − 2y2 − 8x + 6y + 39.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
5x2 − y2 − 3z2 = 14 â òî÷êå (−3;−2;−3) è îïðåäåëèòü îðäèíàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oy.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2z = 3x2 − y2 − 14

â òî÷êå (3;−3; 2) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOz.
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Âàðèàíò 2 - 99
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 5

√
25y − x25 + 6

√
5x− y2.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = 8

√
x2 + y2 + 2, z = 4− 8

√
x2 + y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
(3x2 + 2x + 2)(−3y − 3) + (4x + 1)(−3y2 + 2y + 3) = −24 â òî÷êå (−1; 1).
4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z = (−3x2 + 4y − 2) sin

(π

2
(x− y)

)
â òî÷êå (0;−1).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (3x2 + 5y2 + 5xy) · cos
xy

8
, åñëè x = −2, y = −1, ∆x = −0.1, ∆y = 0.2.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (3x2 + 3y2 + 5xy) · cos xy, åñëè x = −1, y = 0, ∆x = −0.1, ∆y = 0.2.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = (2x− 2y)e2x+3y â òî÷êå (3;−2).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xy(0; 0) ôóíêöèè
z = e4x+5y cos(−2x + 3y) sin(−2x + 3y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

4x− 2y

4x + 2y
â òî÷êå Mo(1; 1), åñëè dx=0.4, dy=-0.3

10. Êîýôôèöèåíò ïðè x3 â ðàçëîæåíèè ôóíêöèè z = 3 tg (3x− 2y) ïî
ôîðìóëå Ìàêëîðåíà ðàâåí . . .
11. Íàéòè íàèáîëüøåå çíà÷åíèå ôóíêöèè z = 5(x2 + y2) + 30y − 31 ïðè
óñëîâèè {x2 + y2 ≤ 16, 4x−√20y ≥ 0}.
12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 6x2 − 6xy + 5y2 − 2z2 − 30x + 22y − 8z + 41.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 6x2 + 5xy + 3y2 + 21x− 3y + 39.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
x2 − 4y2 − 2z2 = −40 â òî÷êå (−2;−3;−2) è îïðåäåëèòü àáñöèññó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Ox.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2z = x2 − 3y2 + 22

â òî÷êå (3; 3; 2) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ yOz.
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Âàðèàíò 2 - 100
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 5 ln(10y − x2 − y2) +

√
20x + 20y − x2 − y2 − 100.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
x2 + y2 + (z − 10)2 = 49, z = 2

√
x2 + y2 + 3.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
sin(2x2 + 3x− 3) + cos(−3y2 + 4y + 1) + tg(4x− 2y − 2xy) = C â òî÷êå (−3;−1).
4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

1

π
(2x2 + 3y + 1) sin

(
π(x− y)

)
â òî÷êå (−2;−3).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆u

u =
−3xyz

3x + 4y + 2z
, åñëè x = −1, y = −2, z = 0, ∆x = −0.2, ∆y = 0.1, ∆z = 0.1.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (4x2 + 2y2 + 5xy) · sin xy, åñëè x = 0, y = 1, ∆x = 0.2, ∆y = −0.2.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(−2x + 3y) sin2

(π

4
(x− y)

)
â òî÷êå (3; 4).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xx(0; 0) ôóíêöèè z = e4x+3y cos(−5x− 3y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

4x + 7y

3x + 3y
â òî÷êå Mo(−1;−1), åñëè dx=-0.4, dy=-0.1

10. Êîýôôèöèåíò ïðè y3 â ðàçëîæåíèè ôóíêöèè z = 6 tg (2x + 3y) ïî
ôîðìóëå Ìàêëîðåíà ðàâåí . . .
11. Íàéòè íàèáîëüøåå çíà÷åíèå ôóíêöèè z = 2(x2 + y2)− 12y − 39 ïðè
óñëîâèè {x2 + y2 ≤ 25, 2x−√32y ≥ 0}.
12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u = −1

3
x3 − 1

3
y3 + 3x2 + y2 − z2 − 8x + 8y − 6z + 27.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −5x2 + 2xy − 3y2 − 36x + 24y + 33.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2z = 2x2 + 4y2 + 74 â òî÷êå (−3;−3;−2) è îïðåäåëèòü àïïëèêàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 5x2 + 4y2 + z2 = 30

â òî÷êå (1; 2; 3) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOy.
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Âàðèàíò 2 - 101
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z =

−3√
16− x2 − y2

+ ln(y − 8x2).

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
x2 + y2 + (z − 7)2 = 81, z = 16− 4

√
x2 + y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
(−2x2 + 3xy − 2y2)(3x + 4y) = 80 â òî÷êå (1;−2).
4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

1

π
(−2x2 − 3y + 2) sin

(π

2
(x− y)

)
â òî÷êå (1;−1).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z =
3x2 + 4y2

−2x− 2y
, åñëè x = 1, y = −2, ∆x = −0.2, ∆y = −0.1.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (2x2 + 5y2 + 5xy) · sin xy, åñëè x = −2, y = 0, ∆x = 0.2, ∆y = −0.1.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(3x− 2y) cos2

( π

16
(x− y)

)
â òî÷êå (3;−1).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xy(0; 0) ôóíêöèè z = e−3x−5y cos(3x− 3y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

5x− 2y

3x− 3y
â òî÷êå Mo(−2;−1), åñëè dx=0.3, dy=0.1

10. Êîýôôèöèåíò ïðè y3 â ðàçëîæåíèè ôóíêöèè z = 6 sin2 (−2x− 3y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (

π

8
; 0) ðàâåí . . .

11. Íàéòè íàèáîëüøåå çíà÷åíèå ôóíêöèè z = 2(x2 + y2) + 8y − 36 ïðè
óñëîâèè {x2 + y2 ≤ 9, 3x−√27y ≤ 0}.
12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 5x2 − 7xy + 4y2 + 3z2 − 44x + 37y + 6z + 31.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 3x2 + 5xy + 5y2 − 3x + 15y + 40.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2z = 2x2 + y2 + 29 â òî÷êå (2;−1; 2) è îïðåäåëèòü îðäèíàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oy.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 3x2 + y2 + 2z2 = 14

â òî÷êå (−1;−3; 1) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOz.
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Âàðèàíò 2 - 102
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 2

√
36− x2 − y2 +

√
y − 10x2.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = 6 +

√
25− x2 − y2, z = 1 + 7

√
x2 + y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
−3x2 − 2xy + 3y2 − 12

−3x− 3y
= 4x + 3y â òî÷êå (0;−1).

4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

1

π
(−2x2 + 5y + 4) cos

(π

2
(x− y)

(
â òî÷êå (−2;−3).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (5x2 + 5y2 − 3xy) · sin xy

5
, åñëè x = −2, y = −1, ∆x = −0.1, ∆y = 0.2.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z =

−2xy

−3x− 2y
, åñëè x = −2, y = −2, ∆x = 0.2, ∆y = −0.1.

7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = (4x + 3y)e2x−3y â òî÷êå (3; 2).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′yy(0; 0) ôóíêöèè z = e2x−4y cos(−3x + 4y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

5x + 5y

6x + 2y
â òî÷êå Mo(1; 3), åñëè dx=-0.3, dy=0.4

10. Êîýôôèöèåíò ïðè x3 â ðàçëîæåíèè ôóíêöèè z = 6 sin2 (−3x + 3y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (0;

π

12
) ðàâåí . . .

11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = 3(x2 + y2) + 18y − 17 ïðè
óñëîâèè {x2 + y2 ≤ 25, 2x−√5y ≥ 0}.
12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u = −1

3
x3 +

1

3
y3 + 2x2 + y2 + 3z2 − 3x− 3y + 18z + 29.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −5x2 + 3xy − 5y2 + 29x− 36y + 33.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2z = x2 + 2y2 + 30 â òî÷êå (1; 1;−3) è îïðåäåëèòü àáñöèññó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè x2 + 3y2 + 2z2 = 22

â òî÷êå (1;−1;−3) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ yOz.
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Âàðèàíò 2 - 103
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z =

−2√
x2 + y2 − 36

+ ln(x− 4y2).

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = −12−

√
49− x2 − y2, z = −5− 4

√
x2 + y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
sin(4x2 − 2x + 2) + cos(3y2 − 2y − 1) + tg(2x− 2y + 3xy) = C â òî÷êå (−3; 2).
4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

1

π
(5x2 + 2y − 1) cos

(π

6
(x− y)

(
â òî÷êå (4; 1).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (3x2 + 5y2 − 3xy) · cos
xy

7
, åñëè x = −2, y = 1, ∆x = 0.1, ∆y = 0.3.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z =

2x2 + 3y2

2x + 2y
, åñëè x = −2, y = −1, ∆x = 0.2, ∆y = −0.2.

7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(−3x + 2y) sin2

( π

24
(x− y)

)
â òî÷êå (−3; 3).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xx(0; 0) ôóíêöèè
z = e−4x+5y sin(−2x− 3y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

5x− 3y

3x + 3y
â òî÷êå Mo(−1; 3), åñëè dx=-0.2, dy=0.1

10. Êîýôôèöèåíò ïðè x3 â ðàçëîæåíèè ôóíêöèè z = 6 tg (−3x + 2y) ïî
ôîðìóëå Ìàêëîðåíà ðàâåí . . .
11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = 4x2 + 3y2 + 32x− 30y + 34 ïðè
óñëîâèè {x2 + y2 ≤ 36, 5x− 3y ≤ 0}.
12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 6x2 + 2xy + 3y2 + 2z2 + 18x− 14y + 4z + 30.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 4x2 + 5xy + 5y2 + 34x + 35y + 34.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2z = 2x2 − 3y2 + 15 â òî÷êå (2; 3;−2) è îïðåäåëèòü àïïëèêàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 4x2 + 5y2 − z2 = 55

â òî÷êå (−3; 2;−1) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOy.
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Âàðèàíò 2 - 104
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 2

√
36− x2 − y2 +

√
x− 6y2.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = 6 +

√
25− x2 − y2, z = 13−

√
16− x2 − y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
(4x2 + 3xy + 3y2)(−3x + 2y) = −300 â òî÷êå (2;−3).
4. Âû÷èñëèòü ñóììó ÷àñòíûõ ïðîèçâîäíûõ ôóíêöèè
z = (−2x + 2xy + 3y) sin

(π

4
(x− y)

)
â òî÷êå (3; 2).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆u

u =
−3xyz

3x + 4y + 4z
, åñëè x = 3, y = −1, z = 2, ∆x = −0.1, ∆y = 0.1, ∆z = −0.1.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (2x2 + 4y2 + 4xy) · cos xy, åñëè x = 0, y = −1, ∆x = 0.1, ∆y = −0.1.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(4x− 2y) cos2

( π

16
(x− y)

)
â òî÷êå (−3; 1).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′yy(0; 0) ôóíêöèè z = e5x−5y sin(−3x + 3y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

3x + 8y

6x− 2y
â òî÷êå Mo(−1; 1), åñëè dx=-0.2, dy=-0.3

10. Êîýôôèöèåíò ïðè y3 â ðàçëîæåíèè ôóíêöèè z = −3 tg (3x− 3y) ïî
ôîðìóëå Ìàêëîðåíà ðàâåí . . .
11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = 4x2 + 3y2 + 32x + 18y + 58 ïðè
óñëîâèè {x2 + y2 ≤ 36, 3x + 3y ≤ 0}.
12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u =

1

3
x3 − 1

3
y3 + x2 + y2 − 2z2 − 3x + 3y + 4z + 32.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −2x2 − 2xy − 6y2 + 2x− 32y + 33.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè 2z = 4x2− y2− 4

â òî÷êå (1; 2;−2) è îïðåäåëèòü îðäèíàòó òî÷êè åå ïåðåñå÷åíèÿ ñ îñüþ Oy.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 3x2 + y2 − 5z2 = −8

â òî÷êå (−1;−3;−2) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOz.
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Âàðèàíò 2 - 105
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 3 arcsin (x2 + y2) +

√
7x− 7y.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = −4−

√
36− x2 − y2, z = −9 +

√
9− x2 − y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
−2x2 − 2xy − 3y2 + 69

4x2 + 4xy − 2y2
= 1 â òî÷êå (−2;−3).

4. Âû÷èñëèòü ñóììó ÷àñòíûõ ïðîèçâîäíûõ ôóíêöèè
z = (4x + 2xy + 2y) cos

( π

24
(x− y)

)
â òî÷êå (2;−2).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z =
2x2 − 2y2

−3x + 2y
, åñëè x = −2, y = 2, ∆x = −0.1, ∆y = 0.3.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (3x2 + 5y2 + 4xy) · cos xy, åñëè x = −2, y = 0, ∆x = 0.1, ∆y = 0.2.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = (−2x + 2y)e3x+2y â òî÷êå (−2; 3).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xy(0; 0) ôóíêöèè z = e2x−5y sin(4x− 5y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

7x + 6y

5x + 3y
â òî÷êå Mo(−2; 3), åñëè dx=-0.1, dy=0.2

10. Êîýôôèöèåíò ïðè (y − π

4
)2 â ðàçëîæåíèè ôóíêöèè z = 2 sin2 (3x + 2y) ïî

ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (0;
π

4
) ðàâåí . . .

11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = 5x2 + 6y2 − 60x− 36y + 37 ïðè
óñëîâèè {x2 + y2 ≤ 64, 5x + 6y ≥ 0}.
12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 3x2 − 3xy + 5y2 − 2z2 + 6x + 14y + 12z + 31.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 5x2 + 7xy + 3y2 − 41x− 32y + 28.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2z = x2 − 4y2 + 30 â òî÷êå (−2;−3;−1) è îïðåäåëèòü àáñöèññó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè x2 + 4y2 − 2z2 = 2

â òî÷êå (2;−2;−3) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ yOz.
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Âàðèàíò 2 - 106
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 3 arccos (−x2 − y2) +

√
5x + 2y.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = −15 +

√
49− x2 − y2, z = −7−

√
16− x2 − y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
−3x2 + 2xy − 2y2 − 4

3x + 2y
= 2x− 3y â òî÷êå (0; 1).

4. Âû÷èñëèòü ñóììó ÷àñòíûõ ïðîèçâîäíûõ ôóíêöèè
z = −(−3x + 4xy + 2y) sin2

(π

6
(x− y)

)
â òî÷êå (0; 1).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (−2x2 + 3y2 − 2xy) · sin xy

7
, åñëè x = 1, y = −2, ∆x = 0.3, ∆y = 0.3.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (3x2 + 3y2 − 2xy) · sin xy, åñëè x = 0, y = 1, ∆x = −0.1, ∆y = −0.1.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(3x− 2y) cos2

( π

20
(x− y)

)
â òî÷êå (−3; 2).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xx(0; 0) ôóíêöèè
z = e4x+4y cos(−4x + 5y) sin(−4x + 5y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

7x + 3y

6x− 3y
â òî÷êå Mo(1; 3), åñëè dx=0.3, dy=-0.2

10. Êîýôôèöèåíò ïðè y3 â ðàçëîæåíèè ôóíêöèè z = −3 sin2 (−3x + 3y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (

π

12
; 0) ðàâåí . . .

11. Íàéòè íàèáîëüøåå çíà÷åíèå ôóíêöèè z = 3(x2 + y2) + 12x− 31 ïðè
óñëîâèè {x2 + y2 ≤ 16,

√
77x + 2y ≤ 0}.

12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u =

1

3
x3 − 1

3
y3 − 2x2 + y2 − 4z2 + 3x + 3y − 8z + 41.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −5x2 − 2xy − 3y2 + 34x + 18y + 28.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2x2 + 5y2 + 3z2 = 10 â òî÷êå (−1;−1; 1) è îïðåäåëèòü àïïëèêàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 3x2 − 5y2 − z2 = −6

â òî÷êå (1;−1;−2) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOy.
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Âàðèàíò 2 - 107
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = −2 arccos

(y − 8

x− 4

)
.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
x = 7, x = 11, y = 4, y = 8, z = −5, z = −5.
3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
sin(2x2 + 4x + 2) + cos(2y2 − 3y − 1) + tg(2x− 3y − 3xy) = C â òî÷êå (0; 4).
4. Âû÷èñëèòü ñóììó ÷àñòíûõ ïðîèçâîäíûõ ôóíêöèè
z = −(5x + 3xy + 5y) cos2

(π

4
(x− y)

)
â òî÷êå (1; 2).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (4x2 + 4y2 + 4xy) · cos
xy

6
, åñëè x = −1, y = −1, ∆x = −0.1, ∆y = −0.1.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (−3x2 − 3y2 + 5xy) · sin xy, åñëè x = −1, y = 0, ∆x = 0.1, ∆y = 0.2.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = (3x− 3y)e2x+2y â òî÷êå (−3; 3).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′yy(0; 0) ôóíêöèè
z = e2x+2y cos(−4x− 3y) sin(−4x− 3y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

4x + 4y

6x− 3y
â òî÷êå Mo(−3;−3), åñëè dx=-0.2, dy=0.4

10. Êîýôôèöèåíò ïðè x3 â ðàçëîæåíèè ôóíêöèè z = 6 sin2 (−3x + 3y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (0;

π

12
) ðàâåí . . .

11. Íàéòè íàèáîëüøåå çíà÷åíèå ôóíêöèè z = 4(x2 + y2)− 40x− 30 ïðè
óñëîâèè {x2 + y2 ≤ 49,

√
72x + 3y ≥ 0}.

12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 5x2 − 6xy + 4y2 + 2z2 − 18x + 2y − 8z + 39.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 6x2 − 6xy + 3y2 − 36x + 24y + 33.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
3x2 + 5y2 + 5z2 = 117 â òî÷êå (−3; 3;−3) è îïðåäåëèòü îðäèíàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oy.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2x2 − y2 − 4z2 = 0

â òî÷êå (2;−2; 1) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOz.
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Âàðèàíò 2 - 108
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 3

√
49− x2 − y2 + 9

√
x2 + y2 − 9.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
x = 5, x = 12, y = 3, y = 8, z = −− 5, y + z = 10.
3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
(−2x2 + 4xy + 3y2)(−2x− 3y) = −168 â òî÷êå (4; 2).
4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

−2y2 − 3x + 5

e4y−4x
, â òî÷êå (−2;−2).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆u

u =
4xyz

−3x− 3y + 4z
, åñëè x = −1, y = 2, z = 1, ∆x = 0.2, ∆y = 0.2, ∆z = 0.1.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z =

−2xy

4x + 2y
, åñëè x = −1, y = 1, ∆x = 0.2, ∆y = −0.1.

7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(−3x− 2y) sin2

( π

28
(x− y)

)
â òî÷êå (4;−3).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xy(0; 0) ôóíêöèè
z = e5x−5y cos(−3x− 4y) sin(−3x− 4y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

5x + 6y

2x + 3y
â òî÷êå Mo(3;−3), åñëè dx=0.3, dy=0.2

10. Êîýôôèöèåíò ïðè x3 â ðàçëîæåíèè ôóíêöèè z = −3 tg (2x + 3y) ïî
ôîðìóëå Ìàêëîðåíà ðàâåí . . .
11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = −28 + 30x− 3(x2 + y2) ïðè
óñëîâèè {x2 + y2 ≤ 36,

√
40x + 3y ≥ 0}.

12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u = −1

3
x3 +

1

3
y3 + 3x2 − y2 + 3z2 − 8x− 8y + 12z + 33.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −4x2 − 3xy − 6y2 − 25x− 42y + 35.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
5x2 + 4y2 + 5z2 = 101 â òî÷êå (2;−3; 3) è îïðåäåëèòü àáñöèññó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Ox.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè x2 − 4y2 − 5z2 = −40

â òî÷êå (−1; 3;−1) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ yOz.
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Âàðèàíò 2 - 109
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 3

√
(81− x2 − y2)(x2 + y2 − 4).

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
x = 2, x = 10, y = 3, y = 8, z = −6, x + y + z = 10.
3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
3x2 + 3xy − 3y2 + 62

2x2 + 3xy + 4y2
= 1 â òî÷êå (−1;−3).

4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

4x2 + 2y − 3

e3y−3x
, â òî÷êå (−3;−3).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z =
−2x2 + 3y2

−3x− 2y
, åñëè x = 1, y = 2, ∆x = 0.3, ∆y = 0.2.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z =

2x2 − 2y2

−3x + 2y
, åñëè x = 1, y = −2, ∆x = 0.1, ∆y = −0.2.

7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(2x + 4y) cos2

( π

16
(x− y)

)
â òî÷êå (3;−1).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xy(0; 0) ôóíêöèè z = e−3x−3y cos(2x + 5y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

4x + 6y

3x− 2y
â òî÷êå Mo(−3; 1), åñëè dx=0.1, dy=-0.3

10. Êîýôôèöèåíò ïðè y3 â ðàçëîæåíèè ôóíêöèè z = −6 tg (−2x− 2y) ïî
ôîðìóëå Ìàêëîðåíà ðàâåí . . .
11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = −32− 24x− 6(x2 + y2) ïðè
óñëîâèè {x2 + y2 ≤ 9,

√
60x + 2y ≤ 0}.

12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 5x2 + 5xy + 5y2 − 2z2 + 35x + 40y − 12z + 37.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 6x2 + 4xy + 6y2 + 32x + 32y + 39.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
4x2 + 2y2 − z2 = 17 â òî÷êå (2;−1; 1) è îïðåäåëèòü àïïëèêàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2z = 3x2 + 2y2 − 26

â òî÷êå (2;−3; 2) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOy.
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Âàðèàíò 2 - 110
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè

z = 2

√
y − x2 + 4x

y + x2 + 7x
.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
x = 3, y = 3, x + y = 7, x + y + z = 10.
3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
−3x2 + 3xy − 3y2 + 216

−3x− 3y
= −3x− 2y â òî÷êå (−3;−2).

4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z = (4x2 + 5y + 4) sin

(π

2
(x− y)

)
â òî÷êå (3; 2).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (−3x2 − 2y2 + 4xy) · sin xy

9
, åñëè x = 2, y = 1, ∆x = 0.2, ∆y = −0.1.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (5x2 + 3y2 − 3xy) · cos xy, åñëè x = 0, y = −1, ∆x = 0.1, ∆y = −0.1.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = 2xye2x−3y â òî÷êå (−3;−2).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′yy(0; 0) ôóíêöèè z = e4x+5y cos(−3x− 4y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

4x + 3y

5x− 2y
â òî÷êå Mo(2; 3), åñëè dx=-0.1, dy=-0.4

10. Êîýôôèöèåíò ïðè y3 â ðàçëîæåíèè ôóíêöèè z = 3 sin2 (3x + 3y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (

π

12
; 0) ðàâåí . . .

11. Íàéòè íàèáîëüøåå çíà÷åíèå ôóíêöèè z = 3(x2 + y2)− 36y − 33 ïðè
óñëîâèè {x2 + y2 ≤ 49, 5x−√39y ≥ 0}.
12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u = −1

3
x3 +

1

3
y3 + x2 + y2 + 4z2 + 3x− 3y + 16z + 41.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −3x2 + 6xy − 5y2 + 24x− 36y + 35.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
3x2 + y2 − 2z2 = 10 â òî÷êå (−3; 1; 3) è îïðåäåëèòü îðäèíàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oy.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2z = 2x2 + y2 − 9

â òî÷êå (1;−1;−3) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOz.
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Âàðèàíò 2 - 111
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 4

√
(y − x2 + 4x)(y + x2 + 6x).

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
x = 3, y = 8, x + y = 9, x + y + z = 8.
3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
(−2x2 + 4x + 4)(−3y − 1) + (2x− 1)(−3y2 + 2y + 3) = 10 â òî÷êå (1;−1).
4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

1

π
(5x2 + 3y − 2) sin

(2π

4
(x− y)

)
â òî÷êå (2; 0).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (2x2 + 4y2 − 2xy) · cos
xy

5
, åñëè x = 2, y = −1, ∆x = −0.1, ∆y = −0.1.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (−2x2 − 2y2 + 4xy) · cos xy, åñëè x = −2, y = 0, ∆x = 0.2, ∆y = −0.1.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = (4x + 2y)e3x+3y â òî÷êå (−2; 2).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xx(0; 0) ôóíêöèè z = e4x+5y sin(−2x− 2y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

6x + 8y

5x + 3y
â òî÷êå Mo(−2; 3), åñëè dx=-0.2, dy=0.4

10. Êîýôôèöèåíò ïðè x3 â ðàçëîæåíèè ôóíêöèè z = 6 sin2 (2x + 3y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (0;

π

12
) ðàâåí . . .

11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = 5x2 + 2y2 + 30x− 12y + 28 ïðè
óñëîâèè {x2 + y2 ≤ 16, 4x− 3y ≤ 0}.
12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 6x2 − 3xy + 3y2 + 2z2 − 18x + 15y + 4z + 30.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 2x2 + 2xy + 4y2 − 2x− 22y + 28.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
x2 + 2y2 − 5z2 = −8 â òî÷êå (−2; 2; 2) è îïðåäåëèòü àáñöèññó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Ox.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2z = x2 + 3y2 − 33

â òî÷êå (2;−3;−1) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ yOz.
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Âàðèàíò 2 - 112
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 2

√
(x + y − 2)(x− y + 5).

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = 5(x2 + y2) + 4, z = 5.
3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
sin(2x2 − 3x + 2) + cos(3y2 − 3y + 4) + tg(3x + 4y + 2xy) = C â òî÷êå (2;−3).
4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

1

π
(4x2 + 5y + 4) sin

(
π(x− y)

)
â òî÷êå (2; 1).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆u

u =
3xyz

4x− 2y − 3z
, åñëè x = 2, y = −1, z = −2, ∆x = 0.1, ∆y = 0.3, ∆z = 0.1.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (−3x2 + 4y2 + 3xy) · sin xy, åñëè x = 0, y = 1, ∆x = 0.1, ∆y = 0.2.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(2x + 3y) sin2

( π

28
(x− y)

)
â òî÷êå (−3; 4).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′yy(0; 0) ôóíêöèè
z = e−3x+5y sin(−5x− 2y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

6x + 2y

6x− 3y
â òî÷êå Mo(2; 2), åñëè dx=-0.3, dy=0.2

10. Êîýôôèöèåíò ïðè x3 â ðàçëîæåíèè ôóíêöèè z = −6 tg (3x + 2y) ïî
ôîðìóëå Ìàêëîðåíà ðàâåí . . .
11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = 5x2 + 3y2 + 40x + 18y + 42 ïðè
óñëîâèè {x2 + y2 ≤ 25, 4x + 6y ≤ 0}.
12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u = −1

3
x3 +

1

3
y3 + x2 + y2 + z2 + 8x− 3y − 4z + 33.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −3x2 − 5xy − 4y2 − 17x− 18y + 38.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2x2 − 4y2 − z2 = −22 â òî÷êå (3; 3;−2) è îïðåäåëèòü àïïëèêàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2z = 3x2 − 4y2 − 5

â òî÷êå (1; 1;−3) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOy.
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Âàðèàíò 2 - 113
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 4

√
x + y + 2 +

√
x− y − 5.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = 5(x2 + y2) + 3, z = 11−

√
x2 + y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
−2x2 + 3xy − 3y2 − 78

4x + 3y
= −3x + 3y â òî÷êå (3;−1).

4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

1

π
(5x2 + 5y + 1) sin

(π

2
(x− y)

)
â òî÷êå (1;−1).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z =
−3x2 − 3y2

2x− 3y
, åñëè x = 2, y = −1, ∆x = 0.1, ∆y = 0.3.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (5x2 + 4y2 + 5xy) · sin xy, åñëè x = 2, y = 0, ∆x = 0.1, ∆y = 0.2.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(3x + 2y) cos2

( π

12
(x− y)

)
â òî÷êå (4; 1).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xy(0; 0) ôóíêöèè z = e3x−3y sin(−5x− 3y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

6x + 5y

3x + 2y
â òî÷êå Mo(−2; 2), åñëè dx=-0.3, dy=-0.1

10. Êîýôôèöèåíò ïðè y3 â ðàçëîæåíèè ôóíêöèè z = −3 tg (−2x + 3y) ïî
ôîðìóëå Ìàêëîðåíà ðàâåí . . .
11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = 3x2 + 5y2 − 36x− 50y + 54 ïðè
óñëîâèè {x2 + y2 ≤ 49, 6x + 4y ≥ 0}.
12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 3x2 − 4xy + 3y2 − 3z2 + 6x + 6y + 18z + 33.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 4x2 + 7xy + 4y2 − 38x− 37y + 29.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
4x2 − y2 − 4z2 = −1 â òî÷êå (−2;−1;−2) è îïðåäåëèòü îðäèíàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oy.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2z = 4x2 − y2 + 2

â òî÷êå (−1; 2; 1) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOz.
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Âàðèàíò 2 - 114
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 2 ln

x2 + y2 − 8x

18x− x2 − y2
.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = 3(x2 + y2) + 8, z = 10− 3(x2 + y2).
3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
(3x2 + 4x + 2)(−3y + 2) + (2x + 3)(−2y2 + 4y + 3) = 109 â òî÷êå (3; 0).
4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

1

π
(3x2 − 3y + 3) cos

(π

2
(x− y)

(
â òî÷êå (1; 0).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (2x2 + 3y2 − 3xy) · sin xy

5
, åñëè x = 1, y = 2, ∆x = 0.2, ∆y = −0.2.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z =

2xy

−3x + 4y
, åñëè x = −1, y = −2, ∆x = 0.2, ∆y = 0.1.

7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = −3xye6x−3y â òî÷êå (2; 4).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xx(0; 0) ôóíêöèè
z = e−4x−2y cos(5x− 4y) sin(5x− 4y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

5x + 3y

3x + 2y
â òî÷êå Mo(3;−3), åñëè dx=0.1, dy=0.4

10. Êîýôôèöèåíò ïðè y3 â ðàçëîæåíèè ôóíêöèè z = 6 sin2 (2x− 3y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (

π

8
; 0) ðàâåí . . .

11. Íàéòè íàèáîëüøåå çíà÷åíèå ôóíêöèè z = 5(x2 + y2) + 40x− 27 ïðè
óñëîâèè {x2 + y2 ≤ 36,

√
24x + 5y ≤ 0}.

12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u = −1

3
x3 +

1

3
y3 + 3x2 − y2 + 2z2 − 8x− 3y − 12z + 40.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −3x2 + 3xy − 5y2 + 6x + 14y + 31.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
x2 − 4y2 − 5z2 = −55 â òî÷êå (1;−3;−2) è îïðåäåëèòü àáñöèññó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Ox.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2z = x2 − 6y2 − 7

â òî÷êå (3;−1;−2) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ yOz.
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Âàðèàíò 2 - 115
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè

z = 3 ln

√
x2 + y2 − 10x

−x2 − y2 + 26x
.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = 4

√
x2 + y2 + 4, z = 10.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
sin(−2x2 + 2x− 1) + cos(−2y2 + 3y + 4) + tg(5x + 4y + 3xy) = C â òî÷êå (0; 1).
4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

1

π
(−3x2 + 5y − 3) cos

(π

6
(x− y)

(
â òî÷êå (2;−1).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (−3x2 − 2y2 + 5xy) · cos
xy

6
, åñëè x = 2, y = 1, ∆x = −0.2, ∆y = −0.1.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z =

−2x2 − 2y2

2x− 3y
, åñëè x = 1, y = −1, ∆x = 0.1, ∆y = 0.2.

7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = (−3x− 2y)e3x+3y â òî÷êå (2;−2).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′yy(0; 0) ôóíêöèè
z = e4x+4y cos(2x− 3y) sin(2x− 3y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

7x + 3y

6x + 3y
â òî÷êå Mo(−3; 3), åñëè dx=-0.3, dy=-0.1

10. Êîýôôèöèåíò ïðè x3 â ðàçëîæåíèè ôóíêöèè z = −6 sin2 (−2x + 2y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (0;

π

8
) ðàâåí . . .

11. Íàéòè íàèáîëüøåå çíà÷åíèå ôóíêöèè z = 4(x2 + y2)− 24x− 29 ïðè
óñëîâèè {x2 + y2 ≤ 16,

√
20x + 4y ≥ 0}.

12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 2x2 + 2xy + 2y2 + 3z2 + 8x− 2y + 12z + 30.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 3x2 + 3xy + 4y2 + 9x− 2y + 36.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2z = 5x2 + 3y2 + 20 â òî÷êå (1;−1; 2) è îïðåäåëèòü àïïëèêàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2x2 + 5y2 + z2 = 62

â òî÷êå (2;−3; 3) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOy.
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Âàðèàíò 2 - 116
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 4

√
5 sin(x2 + y2).

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = −3

√
x2 + y2 + 3, z = −8.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
3x2 + 4xy + 2y2 − 53

4x2 + 2xy − 3y2
= 1 â òî÷êå (2; 3).

4. Âû÷èñëèòü ñóììó ÷àñòíûõ ïðîèçâîäíûõ ôóíêöèè
z = −(5x + 5xy − 2y) sin

(π

8
(x− y)

)
â òî÷êå (0; 2).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆u

u =
−2xyz

−2x− 3y + 2z
, åñëè x = 2, y = −1, z = 2, ∆x = −0.1, ∆y = 0.3, ∆z = 0.2.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (4x2 + 5y2 + 5xy) · cos xy, åñëè x = 0, y = −2, ∆x = −0.2, ∆y = −0.1.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(−3x + 4y) sin2

(π

8
(x− y)

)
â òî÷êå (4; 2).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xy(0; 0) ôóíêöèè
z = e−3x+2y cos(2x− 3y) sin(2x− 3y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

5x + 3y

2x− 2y
â òî÷êå Mo(−2; 3), åñëè dx=-0.4, dy=0.1

10. Êîýôôèöèåíò ïðè x3 â ðàçëîæåíèè ôóíêöèè z = −3 tg (2x + 2y) ïî
ôîðìóëå Ìàêëîðåíà ðàâåí . . .
11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = −37 + 32x− 4(x2 + y2) ïðè
óñëîâèè {x2 + y2 ≤ 25,

√
160x + 6y ≥ 0}.

12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u = −1

3
x3 +

1

3
y3 + 2x2 − y2 − z2 − 3x− 8y + 4z + 39.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −2x2 − 2xy − 3y2 + 6x + 8y + 28.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2z = 2x2 + y2 + 64 â òî÷êå (−3; 1; 3) è îïðåäåëèòü îðäèíàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oy.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 2x2 + y2 + 5z2 = 37

â òî÷êå (−2; 3; 2) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOz.
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Âàðèàíò 2 - 117
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = −2

√
4 cos(x2 + y2).

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = 5

√
x2 + y2 + 2, z = 6− 5

√
x2 + y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
(2x2 + 2x− 1)(3y + 3) + (3x + 1)(3y2 − 2y + 2) = −193 â òî÷êå (−2;−3).
4. Âû÷èñëèòü ñóììó ÷àñòíûõ ïðîèçâîäíûõ ôóíêöèè
z = (−2x + 3xy + 5y) cos

(π

4
(x− y)

)
â òî÷êå (−1;−3).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z =
4x2 − 3y2

−2x + 4y
, åñëè x = 2, y = −2, ∆x = 0.2, ∆y = −0.2.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (−3x2 − 2y2 − 3xy) · cos xy, åñëè x = 2, y = 0, ∆x = 0.1, ∆y = 0.2.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(4x− 2y) cos2

(π

8
(x− y)

)
â òî÷êå (2; 4).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xx(0; 0) ôóíêöèè z = e5x+4y cos(−3x− 5y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

3x + 8y

3x− 2y
â òî÷êå Mo(−2; 3), åñëè dx=-0.1, dy=0.4

10. Êîýôôèöèåíò ïðè y3 â ðàçëîæåíèè ôóíêöèè z = −3 tg (−3x− 2y) ïî
ôîðìóëå Ìàêëîðåíà ðàâåí . . .
11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = −27− 12x− 3(x2 + y2) ïðè
óñëîâèè {x2 + y2 ≤ 16,

√
28x + 6y ≤ 0}.

12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 2x2 + 2xy + 2y2 − 3z2 + 2x + 10y + 18z + 39.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 4x2 − 3xy + 4y2 + 19x− 14y + 33.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2z = x2 + 3y2 + 49 â òî÷êå (1; 1;−3) è îïðåäåëèòü àáñöèññó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè x2 + 4y2 + 3z2 = 16

â òî÷êå (3;−1; 1) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ yOz.
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Âàðèàíò 2 - 118
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 2

√
2y − x24 + 7

√
4x− y2.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
x2 + y2 + (z − 12)2 = 25, z = 6

√
x2 + y2 + 7.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
sin(4x2 + 2x + 2) + cos(−2y2 + 2y + 1) + tg(5x− 3y − 2xy) = C â òî÷êå (−3; 4).
4. Âû÷èñëèòü ñóììó ÷àñòíûõ ïðîèçâîäíûõ ôóíêöèè
z = (3x + 5xy + 3y) sin2

( π

12
(x− y)

)
â òî÷êå (5;−1).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (3x2 + 3y2 + 3xy) · sin xy

6
, åñëè x = −1, y = −1, ∆x = 0.3, ∆y = −0.2.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (5x2 + 2y2 + 4xy) · sin xy, åñëè x = 0, y = 2, ∆x = −0.1, ∆y = 0.1.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = −3xye2x+2y â òî÷êå (1;−1).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xy(0; 0) ôóíêöèè
z = e−2x+2y cos(−5x + 4y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

2x + 4y

2x− 2y
â òî÷êå Mo(−3; 3), åñëè dx=-0.2, dy=-0.4

10. Êîýôôèöèåíò ïðè x2 â ðàçëîæåíèè ôóíêöèè z = −2 sin2 (3x− 3y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (0;

π

6
) ðàâåí . . .

11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = 2(x2 + y2) + 8y − 17 ïðè
óñëîâèè {x2 + y2 ≤ 9, 2x−√21y ≥ 0}.
12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u =

1

3
x3 − 1

3
y3 − 2x2 + y2 + 2z2 + 3x + 3y + 8z + 31.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −2x2 + 4xy − 5y2 − 16x + 28y + 30.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2z = 4x2 − 2y2 + 2 â òî÷êå (−1; 1; 2) è îïðåäåëèòü àïïëèêàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 5x2 + 4y2 − z2 = 20

â òî÷êå (1;−2;−1) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOy.
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Âàðèàíò 2 - 119
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 3

√
16y − x24 + 9

√
4x− y2.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
x2 + y2 + (z − 5)2 = 49, z = 12− 7

√
x2 + y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
(−2x2 − 3xy + 3y2)(2x + 4y) = −820 â òî÷êå (4; 3).
4. Âû÷èñëèòü ñóììó ÷àñòíûõ ïðîèçâîäíûõ ôóíêöèè
z = (−2x + 5xy − 2y) cos2

( π

16
(x− y)

)
â òî÷êå (4; 0).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆z

z = (−3x2 − 3y2 + 2xy) · cos
xy

9
, åñëè x = −1, y = 1, ∆x = 0.1, ∆y = −0.1.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z = (−2x2 − 3y2 − 2xy) · sin xy, åñëè x = −2, y = 0, ∆x = 0.2, ∆y = 0.2.
7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z = (2x + 2y)e6x+3y â òî÷êå (−1; 2).
8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′yy(0; 0) ôóíêöèè
z = e−4x+4y cos(−2x + 5y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

4x + 4y

2x− 2y
â òî÷êå Mo(3; 2), åñëè dx=-0.4, dy=-0.2

10. Êîýôôèöèåíò ïðè y2 â ðàçëîæåíèè ôóíêöèè z = −3 cos2 (3x− 2y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (

π

6
; 0) ðàâåí . . .

11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = 6x2 + 3y2 + 72x− 24y + 47 ïðè
óñëîâèè {x2 + y2 ≤ 64, 2x− 7y ≤ 0}.
12. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè ôóíêöèè
u = 3x2 − 2xy + 5y2 − 2z2 + 8x + 16y − 4z + 28.
13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = −4x2 − 6xy − 4y2 − 20x− 22y + 33.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè
2z = 3x2 − y2 − 30 â òî÷êå (−3; 1;−2) è îïðåäåëèòü îðäèíàòó òî÷êè åå
ïåðåñå÷åíèÿ ñ îñüþ Oy.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè 3x2 + y2 − 5z2 = −17

â òî÷êå (3; 1;−3) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ xOz.
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Âàðèàíò 2 - 120
1. Íàðèñîâàòü îáëàñòü îïðåäåëåíèÿ ôóíêöèè
z = 2 ln(6y − x2 − y2) +

√
10x + 10y − x2 − y2 − 25.

2. Íàðèñîâàòü òåëî, îãðàíè÷åííîå ïîâåðõíîñòÿìè
z = 12 +

√
49− x2 − y2, z = 5 + 6

√
x2 + y2.

3. Âû÷èñëèòü ïðîèçâîäíóþ y′x íåÿâíîé ôóíêöèè
−3x2 + 2xy − 3y2 + 66

3x2 + 3xy − 3y2
= 1 â òî÷êå (3; 4).

4. Âû÷èñëèòü ÷àñòíûå ïðîèçâîäíûå ôóíêöèè
z =

4y2 − 2x + 4

e6y−4x
, â òî÷êå (−3;−2).

5. Âû÷èñëèòü ïîëíîå ïðèðàùåíèå ôóíêöèè ∆u

u =
−2xyz

3x− 3y − 3z
, åñëè x = 1, y = 3, z = 1, ∆x = 0.2, ∆y = 0.3, ∆z = 0.3.

6. Âû÷èñëèòü çíà÷åíèå ïîëíîãî äèôôåðåíöèàëà ôóíêöèè
z =

4xy

2x− 2y
, åñëè x = 2, y = −1, ∆x = 0.2, ∆y = −0.2.

7. Âû÷èñëèòü ñìåøàííóþ ïðîèçâîäíóþ z′′xy ôóíêöèè
z =

1

π
(3x + 2y) sin2

( π

12
(x− y)

)
â òî÷êå (1; 4).

8. Âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ z′′xx(0; 0) ôóíêöèè
z = e−5x−2y sin(−3x− 4y).
9. Âû÷èñëèòü çíà÷åíèå âòîðîãî äèôôåðåíöèàëà ôóíêöèè
z =

5x− 3y

3x + 2y
â òî÷êå Mo(3; 3), åñëè dx=0.4, dy=0.2

10. Êîýôôèöèåíò ïðè y3 â ðàçëîæåíèè ôóíêöèè z = −6 sin2 (2x + 3y) ïî
ôîðìóëå Òåéëîðà â îêðåñòíîñòè òî÷êè (

π

8
; 0) ðàâåí . . .

11. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè z = 5x2 + 2y2 + 60x + 20y + 55 ïðè
óñëîâèè {x2 + y2 ≤ 49, 4x + 4y ≤ 0}.
12. Íàéòè ñóììó âñåõ êîîðäèíàò âñåõ êðèòè÷åñêèõ òî÷åê ôóíêöèè
u =

1

3
x3 − 1

3
y3 − x2 + y2 + z2 − 8x + 8y − 4z + 38.

13. Íàéòè êîîðäèíàòû êðèòè÷åñêîé òî÷êè è ýêñòðåìàëüíîå çíà÷åíèå
ôóíêöèè
z = 5x2 − 2xy + 3y2 + 18x + 2y + 37.
14. Íàéòè óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè 2z = x2− 3y2 + 5

â òî÷êå (1; 2;−3) è îïðåäåëèòü àáñöèññó òî÷êè åå ïåðåñå÷åíèÿ ñ îñüþ Oz.
15. Íàéòè óðàâíåíèå íîðìàëè ê ïîâåðõíîñòè x2 + 2y2 − 5z2 = 4

â òî÷êå (1; 2; 1) è îïðåäåëèòü êîîðäèíàòû òî÷êè åå ïåðåñå÷åíèÿ ñ
ïëîñêîñòüþ yOz.
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