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Φ1 : D −→ R
3, Φ1(x, y) = (x, y, g(x, y))
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n1 =

(
−∂g

∂x
,−∂g

∂y
, 1

)
=

(
− x√

x2 + y2
,− y√

x2 + y2
, 1

)
,
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∫∫
Σ+

F · dS =

∫∫
D

(
− 2x2√

x2 + y2
− 2y2√

x2 + y2
+
√
x2 + y2 − 1

)
dx dy =

=

∫∫
D

(
−
√
x2 + y2 − 1

)
dx dy =

∫ 2π

0

∫ 2

1

r(−r − 1) dr dθ =

= −2π
[
1

3
r3 +

1

2
r2
]2
1

= −23π
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Φ2 : [0, 2π]× [1, 2] −→ R
3, Φ2(θ, z) = (z cos θ, z sin θ, z).
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n2 =
∂Φ2

∂θ
× ∂Φ2

∂z
= (z cos θ, z sin θ,−z).
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∫∫

Σ−
F · dS =

∫ 2π

0

∫ 2

1

(2z cos θ, 2z sin θ, z − 1) · (z cos θ, z sin θ,−z) dz dθ =

=

∫ 2π

0

∫ 2

1

(z2 + z) dz dθ = 2π

[
1

3
z3 +

1

2
z2
]2
1

=
23π

3
.
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 F ����� �	� ��������� ����	���� Σ+ ����� �
�	������ �� ��� �������∫∫

Σ+

F · dS =

∫∫
D

F (Φ(u, v)) · nΦ(u, v) du dv;

∫∫
Σ+

F · dS =

∫∫
Σ

F ·N dσ.
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Σ+ F · dS =
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D
F (Φ(u, v)) ·NΦ(u, v) du dv�
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Σ : z = 1−x−y, D = {(x, y) : x ≥ 0, y ≥ 0, x+y ≤ 1}; N =

(
1√
3
,
1√
3
,
1√
3

)
;
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Σ : z =
√
x2 + y2, 1 ≤ z ≤ 2; N =

(
−x√

2
√
x2 + y2

,
−y√

2
√
x2 + y2

,
1√
2

)
;
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� ���� ��� Φ(0, v) = Φ(π,−v) ����
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����� v ∈ [−1, 1] /��� 
� ����� 0�.1�
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z = g(x, y) = 1− x− y3 D = {(x, y) : x ≥ 0, y ≥ 0, x+ y ≤ 1}
x = h(y, z) = 1− y − z3 E = {(y, z) : y ≥ 0, z ≥ 0, y + z ≤ 1}
y = f(z, x) = 1− z − x3 H = {(z, x) : z ≥ 0, x ≥ 0, z + x ≤ 1}�
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z =
√
1− x2 − y2, y =

√
1− x2 − z2, x =

√
1− y2 − z2,
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D = {(x, y) : x2 + y2 ≤ 1}� 	� �� ������	����
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