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9. Найдите предел по совокупности переменных lim(x,y)→(a,b) u(x, y), если
C (1) u(x, y) = xy, a = 2, b = 3,
Д (2) u(x, y) = sin(x + y), a = π, b = π,

Э (3) u(x, y) = exy, a = 2, b = 3, (4) u(x, y) = ln(xy), a = 2, b = 1
2
,

10. Найдите предел по совокупности переменных lim(x,y)→(a,b) u(x, y), если
C (1) u(x, y) = x3+y3

x2+y2 , a = 0, b = 0, (2) u(x, y) = xy ln(x2 + y2), a = 0, b = 0,

Д (3) u(x, y) = x4+y4

x2+y2 , a = 0, b = 0, (4) u(x, y) = y ln(x2 + y2), a = 0, b = 0,

Э (5) u(x, y) = x6+y6

x4+y4 , a = 0, b = 0, (6) u(x, y) = x ln(x2 + y2), a = 0, b = 0,

(7) u(x, y) = x ln y, a = 0, b = 1, (8) u(x, y) = x ln(xy), a = 1, b = 1,
(9) u(x, y) = xy ln(xy), a = 1, b = 1, (10) u(x, y) = (x2 + y2) ln(x2 + y2), a = 0, b = 0,

(11) u(x, y) = ln(1+x2+y2)
x2+y2 , a = 0, b = 0, (12) u(x, y) = x2+y2

ln(x2+y2)
, a = 0, b = 0,

(13) u(x, y) = ex2+y2−1
x2+y2 , a = 0, b = 0, (14) u(x, y) = sin(x2+y2)

x2+y2 , a = 0, b = 0,

(15) u(x, y) = (x2 + y2) sin 1
x2+y2 , a = 0, b = 0,

(16) u(x, y) = x sin 1
y

+ y sin 1
x
, u(x, 0) = 0, u(0, y) = 0, a = 0, b = 0.

11. Найдите lim(x;y)→(0;0) u(x, y), если точка (x; y) приближается к точке (0; 0) по кривой
x = ϕ(t), y = ψ(t), t → 0,
C (1) u(x, y) = 2xy

x2+y2 , (a) ϕ(t) = t, ψ(t) = t, (b) ϕ(t) = t, ψ(t) = −t, (c) ϕ(t) = t, ψ(t) = 2t,

(2) u(x, y) = 2x3y
x6+y2 , (a) ϕ(t) = t, ψ(t) = t, (b) ϕ(t) = t, ψ(t) = t2, (c) ϕ(t) = t, ψ(t) = t3,

(d) ϕ(t) = t, ψ(t) = t4,

Д (3) u(x, y) = x2−y2

x2+y2 , (a) ϕ(t) = 2t, ψ(t) = t, (b) ϕ(t) = −2t, ψ(t) = t, (c) ϕ(t) = t, ψ(t) = 2t,

(4) u(x, y) = 2xy2

x2+y4 , (a) ϕ(t) = t, ψ(t) = t, (b) ϕ(t) = t2, ψ(t) = t, (c) ϕ(t) = −t2, ψ(t) = t,

Э (5) u(x, y) = x4−y4

x4+y4 , (a) ϕ(t) = 2t, ψ(t) = t, (b) ϕ(t) = −2t, ψ(t) = t, (c) ϕ(t) = t, ψ(t) = 2t,

(6) u(x, y) = sin(2xy)
x2+y2 , (a) ϕ(t) = t, ψ(t) = t, (b) ϕ(t) = −t, ψ(t) = t, (c) ϕ(t) = t, ψ(t) = 2t,

(7) u(x, y) = 2x2y
x4+y2 , (a) ϕ(t) = t, ψ(t) = t, (b) ϕ(t) = t, ψ(t) = t2, (c) ϕ(t) = t, ψ(t) = −t2,

(8) u(x, y) = 2x3y
x6+y2 , (a) ϕ(t) = t, ψ(t) = t, (b) ϕ(t) = t, ψ(t) = t2, (c) ϕ(t) = t, ψ(t) = t3,

12. Докажите, что предел по совокупности переменных lim(x,y)→(a,b) u(x, y), не существует, если
C (1) u(x, y) = x2−y2

x2+y2 , a = 0, b = 0, (2) u(x, y) = x4−y2

x4+y2 , a = 0, b = 0,

Д (3) u(x, y) = 2xy
x2+y2 , a = 0, b = 0, (4) u(x, y) = 2x2y

x4+y2 , a = 0, b = 0,

Э (5) u(x, y) = 2xy2

x2+y4 , a = 0, b = 0, (6) u(x, y) = x2

x2+y2 , a = 0, b = 0,

(7) u(x, y) = x2+y2

x4+y4 , a = 0, b = 0, (8) u(x, y) = x2+y2

x2y2+(x−y)2
, a = 0, b = 0,

(9) u(x, y) = ln(x2 + y2), a = 0, b = 0, (10) u(x, y) = ln(x2+y2)
x2+y2 , a = 0, b = 0,

(11) u(x, y) = ex2+y2

x2+y2 , a = 0, b = 0, (12) u(x, y) = sin(xy)
x2+xy+y2 , a = 0, b = 0,

(13) u(x, y) = sin(xy)
x2+y2 , a = 0, b = 0, (14) u(x, y) = sin(x2+y2)

x2+y2 , a = 0, b = 0,

(15) u(x, y) = sin 1
x2+y2 , a = 0, b = 0, (16) u(x, y) = sin 1

y
+ sin 1

x
, a = 0, b = 0,

13. Найдите предел в бесконечно удаленной точке или докажите, что предел не существует,
C (1) u(x, y) = xe−x + ye−y, (2) u(x, y) = x2+y2

x4+y4 , (3) u(x, y) = x2−y2

x2+y2 ,
Д (4) u(x, y) = e−x + e−y, (5) u(x, y) = x+y

x2+xy+y2 , (6) u(x, y) = x2y2

x4+y4 ,
Т (7) u(x, y) = ye−x + xe−y, (8) u(x, y) = x3+y3

x4+y4 , (9) u(x, y) = x2+y2

x2+y4 , (10) u(x, y) = xy
x2+xy+y2 ,

(11) u(x, y) = xye−x2−y2 , (12) u(x, y) = e−x2 , (13) u(x, y) = ye−x2 , (14) u(x, y) = ln(x2+y2)
x2+y2 ,

(15) u(x, y) = (x2 + y2) sin 1
x2+y2 , (16) u(x, y) = (x2 + y2) tg 1

x2+y2 ,
(17) u(x, y) = (x2 + y2) arcsin 1

x2+y2 , (18) u(x, y) = (x2 + y2) arctg 1
x2+y2 ,
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