4

THUIIOBOM PACYET
«JlBoiiHbIe, TPOiiHbIE, KPUBOJIMHEIHbIE,
MOBEPXHOCTHbIE HHTerpajbl. Teopus moJs

3aganme 1. MI3MEeHUTh MOPAIOK MHTETPUPOBAHUS B WIBOHHOM
UHTErpae.

76 sin x

1.1 Jdx [ f(xy)dy. 1.2. jdy jf( y) o
0 0
1 32y 1 Z—VZV—YZ
13. [dy [f(x,y)dx. 1.4, Idy f(Xpy)dx.
0 \/y 0 y%
1 1 Jx
15. [dx [ f(x,y)dy 1.6. [dxglf(x, y)dy
0 x—1 0 X2
% 0S X 1 Jfgg
17. Jdx [ f(x,y)dy. L&Jox [ f(x y)dy.
0 0 0 (-xP
2
1 1rf1y? 2 y8-y?
19. [dy [f(x y)dx. 1.10. [dy [f(x,y)d
0 2-y 0 y2
2
1 N4-x? 2 8-x?
111 [dx [ f(xy)dy. 1.12. [dx [ f(x,y)dy.
0 x+/3 0 X2
2y 3 3x
1.13. [dy] f(x, y)dx" 1.14. [dx [ f(x,y)dy.
1 1 1 x
y
1 2—-X 8—y
1.15. jdx jf(x, y)dy. 1.16. jd (x,y)d

a
g’ \N
1.17. jdx jf(x y)dy. 1.18. jd [ f

y



2 6-x 2 HVAK

1.19. [dx [ f(x,y)dy. 1.20. [dx  [f(x,y)dy.
0 2x -2 ,%\/m

V1-x2 2 2x

1.21. jdx jf(x y)dy. 1.22. jdxjf(x,y)dy.
-1 1
rovarx-x2

1.23. [dx jf( y)dy 1.24. jdx jf(x y,)dy .
0 6 oy
1 X V13

1.25. [dx [ f(x,y)dy. 1.26. J'dx j X, y)dy .
0 X3 -1 1-%2
Y4 inx e /hx

1.27. desT f(x,y)dy. 1.28. jdxj f(x,y)dy.
o 0 0
2 J2ax V2x—x?

1.29. jadx ja?(x, y)dy. 130 jdx J. (x,y)dy.
0 2ax—x? 2-x

3aganue 2. Beravcants aBOIHOM HHTErpan mo obmactu D .

2.1. [[cos(x+y)dxdy; D®™x>0; y<z; y=x.
2.2, j:}(x—y)dxdy; D&y=2—-x?; y=2x-1.
2.3. gsin(x+y)dxdy; D: x:O;y:%; y=X.
2.4. gxzydxdy; D: x>=2py; yzg (p>0).
2.5. gdxdy; D: X—2+y—2:1.

a’ b?
26. [[(x¥y)dxdy; D: y? <2x; x+y>4;x+y<12.
D
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2.7. [[xydxdy; D: xy:l;x+y:g.
D

2.8. [[xdxdy; D: - tpeyronbHuk ¢ BepumHamMu
D

A(2;3); B(7;2); C(4:5).
29. [[ylnxdxdy; D: xy>1; y</x; x<2.
D

2.10. [[(cos2x+siny)dxdy; D: x>0 y>0;¥4x+4y-7<0.
D

2.11. [[(3x+y)dxdy; D: x2+y239;y2§x+3.
D

2.12. jj(3x2—2xy+y)dxdy; D: x>04X<y?; y<2.
D

2.13. ijsin(x+y)dxdy; D: x>0; ys%; y>X.

2.14. jj(x2+4y2+9)dxdy; D: X% y* <4,

2.15. jt}(x+y)dxdy; D: x>05y>0; x+y<3.

2.16. Bxﬁdxdy; D: yglvy>x; y<3x.

2.17. §(x2+2xy)dxdy; D: y>0; y<i1, y<x, y>x-1.

2.18. [[x*dxdy; D: x20;y<x; y<2—xZ.
D
x2 1
219. [[—dxdyy/D: 0<x<2; y<x;y>—.
DY X
X 1
2.20. [[—dxdy; D: y>x, y<9x; y<—.
DY X

2.21. [[yiOxdy; D: Y<AX; y>—X;Xx—y<2.
D

2.22. [[dxdy; D: y<x; yz%; X+2y<6.
D
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2.23. [[ydxdy; D: x>0; y>0; y<+9-x%.
D

X3 x2

224, [[—dxdy; D: y<4; y<x? y>—.

DY 4

2.25. [[x*y?dxdy; D: x*+y?<RZ?.
2.26. Fj(x2+y)dxdy; D: y>x%;y?<x.
DX2
2.27. [[—dxdy; D: x<2; y<x; xy>1
2.28. jzgos(x+y)dxdy; D: x>0; y<z%y>xX.

2.29. jjxydxdy; D: x?+y?<1; x>0%y>0.
2.30. jjxyzdxdy D: y2<2px; x<p (p>0).

3aganue 3. Beruncauts niiemiaas QUTyphl, OrpaHUYeHHON JIH-
HUSMU.

31 x2+y?=2y; y=x, X=0.
3.2. y?+2y—3x+1=0)8x-3y-7=0.
3.3. y=cosx; y=cos2x, y=0, y>0.
3.4, xy=a2, x+y:ga (a>0).

35. y=Xx%, Y%+ 2.

36. y2 =1, =1+x.
3.7. x=y&32y, x+y=0.
3.8. y=iXx ,4y:x , y=4.
39. =4, 6 y=x, x=4.
3.10. y? =4+x, x+3y=0.



3.11.
3.12.
3.13.
3.14.
3.15.

3.16.

3.17.

3.18.

3.19.

3.20.
3.21.
3.22.
3.23.
3.24.

3.25.

3.26.

3.27.
3.28.

3.29.

3.30.

X2 —2X, y=X.
2

X2, 4y =x?, x=42.
VX, y=2\/;, X=4.
2=X, y=X.

24y2=2x, y=0, y=x+/3.

xX <<
Il

1
y=0, y=4, y=-x, y=§(><—1)-

y2=—x, x=—4.

yzg, y=X, X=6.
X

y2 =2x, y:—%x+3.

y=x>, X+y=6.

y> =—x+4, y? =2x-5.

y =4x—x%, y=3x%,

X2 +y% =2x, x* + yA=4x.

x2+y2=1, x>+ y2E25, y=x/3, x=0.

N

y:X—, y=X+3, 2X+y=6.

y=—, y=2%wXx+3y-7=0.

y =Sin Xp, Y= Cc0s X, x=0.

2
X
4

y=Inx,y=x-1, y=-1.

X2 +¥4=2y, y=x, x=0.
XZ

X+y=2, y=—-1.

4
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3ananne 4. BeraucauTh mIomaas 00iactu (C MOMOIIBIO TTepe-
X012 K TIOJISIPHOM CHCTEME KOOPJIMHAT)

41 X2 +y2>1, x2+y2<9, y> o, y<x3.

V3

42. x*+y?>2, x*+y*<4,y>x, x>0.
43. X2 +y2 <4, y>x, y<x4/3.

i, y£xJ§, x>0.

NE]

45. x*+y?>1, x?+y? <4, -1<x<0,0%y<1.

44. X2 +y? <1, y>

4.6. X° + y2 <R?- nepBast YeTBEPTh Kpylas
47. X2 +y? <9, y<X, y=-X.

X

. y<x48, x>0.

N y

49. x*+y?>1, x>0, x*+y2&4, y>0.
2

4.10. x2+y22%, X2 +yd<r.

48. X2 +y?<4, y>

411 X2 +y?<9, y2x8K20.

412. x2+y?>a’, x* ¥y* <4a®.
4.13. x2+y22%2, X2 +y?<n’.
4.14. y<~1-x8) y>0.

4.15. x> +y2 &z’

4.16. x> +yi¥e? x?+y?<e’.

417. X%y <a®, x>0, y>0.

4.18. X2+'y? <1, -1<x<0,0<y<1.
4.19. x* +y% <4x.
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4.20. x*+y?<1, y>0.

421 X2 4+y2 <1, y>—— y<x3, x>0,

NE]

422 x*+y? <4, y=x, x>0.
4.23. X2 +y?>1, x> +y*<4.
4.24. 12 < X* +y? <4n®.

425 x*+y?<9, y=x, y>0.

426. X2 +y2>1, X2+ y2<9, y> =, yAxV3.

NE]

4.27. x* + y? <Rx.

4.28. x* +y? <4x, y<X.
4.29. x*+y?<1, x>0, y>0.
4.30. x> +y> <2y, y<x.

3aganue 5. Beruncnuth TpOUHON MHTErpal.

5.1. IJ.I(1+2x3)dxdydz V0= y<36x,x=1,0<7 S\/x_y.
\Y

5.2. ”ﬂle+302)dxdydz ;Vi0<z<x*+3y°,0<y<x,x=1.
Vv

dxdyd
5.3. m(1+:+yi)5 v E+2_)’+§_1x 0,y=0,2=0.

5.4. j” 4+823)dxdydz; V:0<y<x, x:l,ngs\/x_y.
\Y

5.5. ”_[(3x2+y2)dxdydz; V:0<z<10y,x+y=1y=0,x=0.

\%

5.6. m'ydxdydz; V:0<y<15x,0<z<xy,x=1.
\Y
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5.7. ”I(27+54y3)dxdydz; V:i0<y<x,x=10<z<,/xy.
\%

5.8. ”I(?;x+4y)dxdydz; V:0< ySX,OSZSS(X2+y2), x=1

5.9. m% V:§+%+§=Lx=0,y=0,z=0.
5.10. HIl+2x dxdydz; V:OSyégx,x=1,0£z£\/x_y.
\%
5.11. _m(y2+zz)dxdydz;V:0323x+y,x+y:1,x:0,y:0.
Vv
5.12. I_[dexdydz; V:0<y<10x,x=1,0<z<xy.
\%
5.13. M(x+ y)dxdydz; V:0£y<x, x=1,0<z<3x*+6y?.
\%

5.14. I”(Sy+22)dxdydz; VI0<y<x,x=10<z<x*+y2.

dxdydz /M X y z
5.15. jj.jm V.§+Z+g:1,x:0,y:0,z:0.

5.16. I_”(1+2\/§)dxdydz; V:i0<y<x,x=10<z<,/xy.
\%

5.17. mxzdxdydz Vix+y=1x=0,y=0,0<z<x+3y.
\%

5.18. I_[ISyzdxdydz; V:i0<y<2x,x=2,0<z<xy.
\

5.19. m(1+ 2z)dxdydz; V:0<y<4x,x=10<z<,/xy.
\%
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5.20. M(6y+92)dxdydz; V:0<y<x x=10<z<x?+y2.

dxdydz X, ¥y, z2_
5.22. ”I 2x+3 dxdydz; \Y :OSys9x,x:1,0£z£\/x_y.
Vv
5.23. j_[f(x2+3y2)dxdydz; V:0<y<l-xx=00<z<2xX.
Vv

5.24. IIIszdxdydz; V:i0<y<x, x=20<z<xy.
\

5.25. I_[Ixzzdxdydz; V:i0<y<3x,x=20<z<xy.

_dxdydz o\, Xg¥YRZ 0 0 v_02z-
5.26. IJ.I1+ oy +) V.8+3+5 1, x=0,y=0,z=0.
5.27. _m (5x+3z)dxdydz; WA0< y<x,x=2,0< 2 < x? +y?.
\%
5.28. I_[Ixyzdxdydz; V0<y<x,x=20<z<xy.
\%

5.29. _m(x2 +4y2)dxdydz; V:0<y<l-xx=00<z<2xX.
\%

5.30. I_[Iyzdxdydz; V:i0<y<l-x,x=0,0<z<3x+Yy.
\%



13

3aganue 6. Berunciuth 00bEM Tena, OrPaHUYCHHOTO MOBEPX-

HOCTA

6.1.

6.3.

6.5.

6.7.

MH.

X =0,

y = x°.
X+y=3,
z=x%+y?,
x =0,

y =0,

z=0.

X =4y?,
XeYiZog
8 8 4
z=0,

y=0.

7 =14%°%4y?
z=0

6.2.

6.4.

6:6¢

6.8.

6.10.

X+y+2=3
x%+y? =1,
x =0,
y=0,
z=0.

X+Yy+z =4,
Xy = 4
z=0.

3x+3y+z=0,
X=1,
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6.21.

6.23.

6.25.

6.27.

6.29.

15

6.22.

6.24.

6.26.

6.28.

6.30.
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3aganme 7. Haiitn maccy miockoii mmacturasl D, ¢ moMorsio
niepexona k IICK.

<x?+vy%<
74, D 2XSXTHYTSAX, =2y,
0<y<x,

X< x2 +y?% <2x,

72. D: Lgysx, =3y
V3

y < x%+y2 <2y,

73. D:yx =0, L1 =16y .

y = xy3,

y < x?+y? <3y,
74. D:qy >0, L=12xy.
y <X,

y < x?+y? <3y,
75. D:qy <X, yzi.
y>0, y

—y<x?+y?<-2y,
X

X
y<—, u==.
NE] y
y > x4/3,
X2 Y 21,
2% y2 <9,
77.D: X 1= arctg =
X

76. D:




7.8.

7.9.

7.10.

7.11.

7.12.

7.13.

7.14.

7.16.

1<x® +y? <4,

2y =0,

y < x/3,

12y >0,
X0,

(2 X% + y2 < 4,

Ny =>0,

X <0,

72 <x*+y%<4rn?
2y 20,

2x < x* Y2 < 4x,

1= X2+yi.

u=siny/x?+y? .

w=4-x>-y?.

[>= e—(x2+y2)'

u=y1-x>-y?.
B 1

CxPay?4l

w=+x>+y%.

X ayiel



7.17.

7.18.

7.19.

7.20.

7.21.

7.22.

7.23.




7.24.

7.25.

7.26.

7.27.

7.28.

7.29.

7.30.

19
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3aganue 8. Beruuciuth 00bEM Tella, OrPaHHUCHHOIO 33 aHHbI-
Mu rmoBepxHOCcTsIMU (Tiepexon k 1ICK).

x* +y% =2y,
8.1.4z=1-x>-y?,
z=0.

8.3.

8.5.

y=0(y=0)

47 =16-x* - y?,

2 2
g7, /X TV =4
(BHe I_[I/I.III/IHIlpa)

z=0.

_ 2 2
8.0, z_2+x2+y2,
Z2=4-X"=Y .

8.11. {Z =—x*y7

7= X44y? 6.

7 == x> —y?
8.13.{ y

7=3x%+y2.

z=6-x>—y%

8.2.{z=vx2+v2,

z=1-x? 4y,
ga, {270

y = x (2 x),

y = 3x(ys\/§x)

x> +y?+2% =4,
8.6: x> +y% =1.

(BHe LII/IJ'II/IHI[pa)

X% +y? +z°%=4,
gg JX +y’ =3z

(BHe mapaGoss)

. 2 2
8.10. {Z‘SVX ty

z=6-x%—y?

_ 2 2
8.12. {Z‘ SYXT+y”,

z=x%+y?-6.




8.15.

8.17.

8.19.

8.21.

8.23.

8.25

21

z=+x>+y% -4

z=0,
y=—\/§x(y2—\/§x
y = x (y&ix)

7 =B %% +y?,
| z=8-x%-y2.

{Z U 8.16.

8.18.

8.20.

822

8.24.
)

8.26.
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z=x%+y?, z=x2+y?,

2 2 2 2 _
g27. )X Y =2% g8 ) Y =72
z=0, z=0,

y=0(y<0) x=0(x<0)

— A x2 o y2 _ o [y2 A2
8.29.{2_4 Xy 8.30.{2_ WX Ry

z=5-x%-y>. 7= X%+ yA25.

3aganue 9. Haiitu 00bEéM Tenma, OrpaHUUEHHOIO 3aIaHHBIMH
noBepxHocTsamH (mepexon k CCK).

A< x?+y%+2°% <16, 1<x™¢y2+z2<4
2 2 2 2
0.1 {z> XY 902. {7y X Y
3 3
y >0. y > 0.
1<x?+y?+2% <4, 1<x?+y?+2% <9,
2 2 2 2
903 172> | X Y ga lz<— |22V
3 3
x>0. x> 0.

A<x?+y? 472 <0, 9<x®+y?+22<16,

2 2
2 . 2 X°+y
95. 47> X ”;y , 96,425\ 3

x <0. x<0,
y <0.
9< x2 %% + 2% <36, 36 < x%+y?+122<49,
2 2 2 2
9.7. ZS‘\/X ;y ’ 08 1227 ;y !
y<0, z<0,
x> 0. y>0.
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2 2 2
4SX2+y2+22S36, 36 <X +y2 +22S64,
2 2 X% +y
00 {z<, 211 910, {0255 ¢
3
x<0. x20,
y <0.
1<x®+y?+2% <16, 4<x? + ydgpz® <25,
2 2 2 2
X2 +y X2ty
011. {7V 3 =250 g1 1227 =
y <0, y<Q,
x<0.
2 2 2
4SX2+y2+22S9, 36SZ(+Z +12° <81,
W2 42 _ Xty .
+y =,
- 3 <z, 3
9.13. 9114, 2 2
X2 +y
2 2 <
7 < X“+y ’ VAR 3
>g 3 X >0,
x> 0.
y <0.
25< x% +y2 +7%%36, 49< x* +y% +2% <64,
2 2 2 2
x2+y X2 +y
915. {253 016 {0525 —3
x>0, x<0,
y <0. y <0.
2 2 2
25S§ +¥ +2z° <100, 16£x2+y2+22£25
K4ty 2 2
017. { &3 <250 g1 - X FY <y<q
X <0 3
' x<0.
y> 0.




9.19.

9.21.

9.23.

9.25.

9.27.

24

2 2 .2
25< X +y +12° <36, 9SXL+f+JZS25

2 2
X°+Yy 2 2
2y 3 9.20.{0<z<|* ;y ,

x20, x=>0.
y>0.

9<x?+y?+12% <49,

~16 < x? +y* + 22 <100,

2 2
X2 +y N
22— 9.22. zs—wlx ;y ,
y<0, y <0.
x<0.
25<x? +y?+2%2 <36, Bh< x2 + y? + 22 <100
2 | \,2 B -
X% +y 2. 2
B e L R YRR P ;y,
y<0, Xx<0
x>0.

2,32, 52
36<x°+y°+2z° L64, 1£x”+f412s&

2 2
X“+y NER
I 9.26. 7> 3y ,

X <0, y <0.
y>0.
1< x? +yaFz2 <9, 16 <x?+y®+2z%2 <81,
2 2 2 2
2> [y 9028 {z< |2 Y
3 3
y <0. y <0.



9.29.

10.1.

10.2.

10.3.

10.4.

25<x% +y? +12% <64,

X% +y?

<z,

25

9.30.

49 < x? +y? + 2% <100,

X% +y?

<z,

w

IA

z

x>0,
y > 0.

3aganue 10. Haiitu maccy Tesna, OrpaHUYeHHOr0 3aJaHHBIMH
MIOBEPXHOCTSIMH, C IUIOTHOCTBIO paBHOU W (iepexon k LICK).

x?+y% =1

X% +y? =4,
0<z<x%+y?,
X >0,
x®+y%=1,

X% +y? =4,
0<z<x?+y2,
y =0,

x* +y% =4,

X2 +y% =8,
0<z<X*%y2?,
x>0,

X2 4y 4= 4,

x> 4y? = 25,
037 <A/X? +y?,
y=>0,x=>0,

=X
p=y
=X
H=y



10.5.

10.6.

10.7.

10.8.

10.9.

X< x2 +y?% <2x,

0<z<3x?+y?,

x>0,

y<x?+y?<2y,
0<z<2yx?+y2,
y >0,

4<x?+y% <9,

2,2
OSZSX+y ;
2

1<x?+y? <4,
10.10.

— X2+ =z <0,

26

Hu=y
HSX
1
H=—.
X
1
H=—.
y

u=4-x*-y?
/’l—#
X2 +y?
B 1
X2 +y?



10.13.

10.14.

10.15.

10.16.

10.17.

10.18.

10.109.

10.20.

10.21.

4<x?+y? <9,
0£z£2(x2+y2)

X< x? +y? <2x,

0<z<3Yx%+y?,

y<0, x>0,
—x < x%+y? <-2x,

——“ngyZSZSNXZ +y?,

—y<x +y <=2y,

—2x3+yt <7<y X2 +y?,

>
I/\

< x? +y 2X,
X2 +y? < 2X,

IA
N

—

y < x% +y? <o
2x2+y2)£zs x2+y2),




10.22.

10.23.

10.24.

10.25.

10.26.

10.27.

10.28

10.29.

10.30.

y<x%+y2 <2y,

—3x? +y? <7<3x% +y?,

2

B 1
1+ X2 ay?
u=x.
=X
=y’
=y
=y
=X

1=sinx*+y>.
1=siny/x%+y? .
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3ananne 11. BeMuycouTs KpUBOJIMHEHHBINA HHTETPA TIEPBOTO poza

j f(x,y)dl ,rme AB — orpe3ok mpsimoii ot Touku A 10 Touku B .
AB

11.1. j(zx-y)on; A(0D); B(L3).
11.2, }B(x+4y)dl; A(-1,0); B(0;3).
11.3, AjB(—x+2y)d|; A(-21); B(L7).
11.4, AjB(sx+y)d|; A(0;-2); B(0;4).
115, Af(-2x+y)d|; A(-2,0); B(04):
11.6. AjB(4x—y)d|; A(0;3); B(3,0).
11.7, AjB(—sx+2y)c||; A(-1-2)7 , 'B(L0).
11.8, AjB(zx—y)dl; A(0:1); B(1;3).
11.9, AjB(5x+y)d|; A(0;#1): B(L2).
11.10.AB_[(X+3y)dI; AlL2); B(2:4).
11.11. AjB(—5x+2y)ou; A(-2]); B(0;5).
11.12. }B(—4x+3y)dl; A(-3,0); B(03).
11.13. AjB(7x+y)d|; A(-41); B(05).

11.14. _[(—6x+y)d|; A2): B(4:3).

1115. [(-3x+4y)dl; A@32); B(5:4).

AB
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1116 [(-7x+2y)dl; A(-31); B(0-2).
11.17. AJB(ZX—Yy)dI; A(-4;2); B(-26).
11.18, AjB(—3x+7y)o||; A(-13); B(0;2).
11.19. AjB(4x—5y)c||; A(-2;2); B(0;4).
11.20. AjB(x+7y)o||; A0;-2); B(20).
11.21. AjB(x—sy)dl; A(2;2); B(35).
11.22. AjB(zx+5y)o||; A(-2-1); B3
11.23. AjB(5x+6y)o||; A20); B(EE3).
11.24. AjB(5x+6y)o||; A(21);%.B(33).

11.25. j(sx—y)dl; A(0;2)./ B(L4).

11.26. J. xydl;  OABE}=KouTyp NpsIMOYTroJbHUKA ¢ BEPIIHHAME
OABC

0(0;0); A(4;0); B(4;2); C(0;2).
11.27 '[ydl; L —ayra mapa6omsr Y =2X, 0<Xx<2.
L

11.28. jydl; L nyra mapa6omer Y = X°, 0<Xx<2.
L

11.29. I(X+ y)dl; ABO —koHTyp TpeyrojbHHKa ¢ BEpIIMHAMH
ABO

A(L30); B(0;1); O(0;0).
11.30 .[ xydl; L — xouryp xBagpata co croponamu X = +1y = +1.
L
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3ananne 12. BBIYUCINTG KPUBOJMHEWHBI HHTETPAJ TEPBOTO

pona f f(x,y)dl.
L

B Bapuantax 12.1. — 12.5. L — yacte ayru crimpany ‘ApXumena
p=ap;, a<ep<p.

12.1. jarctgldl; a=1 a=0; ,B:Z.

! X 4
12.2. J' x> +y?dl; a=2; a=0; ﬂ:%.

L

an g T

12.3. Iarctg— dl;, a=1 a=0; f=—.

1 X 2

3

12.4. j(x2+y2)2dl; a=2; a=0; ﬁ:%.

L
12.5. jpdl; a=l a:%; p =7
L

B Bapmanrax 12.6. — 12,10, 7 L — uacte ayru OKpY>KHOCTH
x*+y?=R?%
12.6. del; R=1; x>0,
L

127. [ydl; R=2;y<0.

12.8. 'L[(x+ y)dl; &=R=3; y>x.

12.9. JL‘(2x+ yaly R=4; y<x.

12.10.Lf(y—x)dl; R=2; y<|«.
L

B paprantax 12.11. — 12.15. L - gacth Ayrd OKpPYKHOCTH
x* + 9= ax.
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12.11. | (x—-2y)dl;a=2;y>0.

12.12. }(2x+ y)dl; a=4; y>0.

12.13. j(x+3y)d|; a=—2;, y>Xx.

12.14. j(Sx—y)dI; a=—4; y<x.
L

12.15. I(x+3y)d|; a=2; x>1
L

B BapuanTtax 12.16. — 12.20. L - 44cTs ayru OKpYKHOCTH
x> +y®=hy.
12.16. I(X—Zy)dl; b=2; x>0.
L

12.17. I(4x—y)d|; b=-2; x<0.
L

12.18. I(2x+3y)dl; b=4;, yw=2.
L

1219, [(3x-2y)dl; b=A44y<2.
L

12.20. I(3x+ y)dl; b=2¥y>x.
L

B Bapmanrax 12.21. — 12.25. L - gacte ayrm KapaMOMIsI
p=a(l+cosyp).

T

12.21. | xdl; @& 2; 0<p<—.
VA T

12.22. |ydlsf @a=3; —<p<—.
Jy 47772

L
12.23. J}/xz +y%dl; a=L0<p< %
L



B Bapmantax 12.26. — 12.30. L - wyactyhgyru nuHUH
X =acost, y=asint.
2,2
X"+
12.26. Igydl; a=1;%ﬁ(pﬁ%.

1 [X2+y2

12.27. Ip-COSZ(z)dl; a=2;
L

12.28. Isin4¢dl; a=l OS(DS%.
L

22

12.29. Mdl; azz;fs(ps?’—”.

L (XT+Yy9) 8 8
Sp<rm

12.30. Ip a’—p’dl; a=%0
L

3ananne 13. Berauciii®h, KpUBOJIMHEHHBI HHTETPAJ TEPBOTO

pona I f(x,y)dl.
L

B Bapmantax 13.1. — 13.6. L — w4yacte ayrd JMHUH
X =acost, y=asint.

132 [(x+4)2dk Z<t<Z
Jocedigh Zst<3
133 [@=y)2dl: Z<t<Z
{( ) <<
13.4. jidl; o<t<Z:
L X 3
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135. szdl; o<t<Z.
) 6

13.6. Iyzdl; Z <X
) 3 3

B Bapmanrax 13.7. — 13.12. L - wuactef Ayru IJHHUH

X =acost, y=bsint.

13.7. jxydl; Ostsz; a=2;b=1
1 4

13.8. jx3ydl; Zct<Z a=1b=2
! 4 2

13.9. jxy3dl; T<t<Z: a=3 b1
! 4 2

1300, [2dl; T<t<Z; a=28p=1
Y 6 3

13.11. jldl; 0<t<”: a=I%b=3
' X 3

13.12. jidl; 0<t®Z: a=1b=3
' 1+8x° 4

B Bapmamrax 13.18,)—- 13.18. L - wacte ayru nuHMH

x=acos’t; y=asin’t.

®
Il
=

13.13. jxdl; 0t
) 2

V4 VA
13.14. | ydl; &2<t<—; a=2.
foay <
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13.17. I(x2’3+y2’3)dl; OSts%; a=1.

L
13.18. H/zdl; o<t<Z: a
AR 4

B Bapuantax 13.19. — 13.24. L - wactg, ayru JuHHH
X =tcost, y =tsint.

Il
N

13.19. I x? + y2dl; OStS%.
L

13.20. [(2++/x* +y?)dl; osts%.
L

13.21. [(x*+y?)"dl; %sts;;

L
13.22. | d . 77

LyxX2+y? 6 4

X2+ y? pia T

1323 [N —dl; —st

1+ X" +y 6 4
13.24.](1+x2+y2)- ovdl; Z<i<Z

! 4 3

B Bapmamrax 13.25. - 13.30. L - wacte ayru nuHMK

Xx=t-sint, y=1-cost.
13.25. [ Jydl; Osts%. 13.26. [ydl; 0<t<z.

L L

1327. [(yA)dli” 0<t<2z. 1328 [y’dl; O<t<z.
L L

1<t<2. 13.30. ﬂ;

)
2y’ Ly

<t<

I
NN

13.29. j
L
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3ananne 14. BrruuciuTh KpUBOJIMHEHHBIA WHTETPAT BTOPOTO

poma | P(X, y)dx+Q(x, y)dy.
L

14.1. I(x+ y)dx+(x—y)dy; L:y=x*,0<x<l1.
L

14.2. Iyzdx+xdy; L:y=x+1 0<x<2.
L

14.3. jldx+x2dy; L:y=+/x, 1<x<4.
X
L
14.4. Isinydx+costdy; L:y=2x,0<%1.

L
14.5. J‘ezydx+\/§dy; L:iy=x+1 1<%<2.
L

14.6. J‘xcosydx+5i¥dy; L:y=x* 0<x<l.
14.7. JL'xezydx+\/§dy; L:y=&,1<x<2.
14.8. }x2e4dx+x3dy; Ly =%, 0<x<1.
14.9. '|L'(y2+1)dx+x3dy; b:y=+/x, 0<x<2.

14.10. Idx ﬂ L:y=x% 1<x<3.
G

14.11.le —x2dx¥xydy; L:y=+/x, 0<x<l.
L

14.12 jldx+5d- by = X2

A2. y; L:iy=x, 1<x<2.
L X Y
X

14.13. [xofydx +——=dy; L:y=x‘ 1<x<4,

R Ty

2
14.14. Iye‘xzdx+y—dy; L:y=x, 1<x<2.
X
L
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14.15. [sin ydx +cos? xdy;L:y =x+1,0< x< 2.
L

14.16. I\/x+ ydx+,/y—xdy; L:y=x+1 0<x<1,
L

14.17. Ixyzdx+cosﬁdy; L:y=+/x, 0<x<72
L

14.18. Jﬂdxﬁ/;dy; L:y=x% 0<x<l,
' X+1

14.19. J.3\/x2ydx+3\/zdy; L:y=x* 1<&<2.
X
L

14.20.fx2eydx+xydy; L:y=x% 0&xxLl.

14.21. Ixsmydx+ycosx dy; L:y=x% 1<x<2.

14.22. I(dx+\/:dy L:ye%, 1<x<2.

14.23. cos—dx+— L:y#x*, 1<x<3.
X
14.24. |2y —xdx+—=—=—; L:y=x+1 0<x<Ll
I a 1/1+x+y y

14.25. Ixzexydx+x\/_dy, L:y=x% 0<x<Ll
L

14.26. J'yexadx+%; L:y=x% 1<x<3.

14.27. I—dx+yxdy L:y=x% 0<x<1.
costly

14.28. I(x +y)dx+(x*—y)dy; L:y=x*
L

Il
>
o
IA
>

AN
-
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y x' -1 ) 2
14.29.I dx + dy; L:y=x"-1 0<x<Ll
LV x+1 y

14.30. jxe’”dx +yeXdy; Liy=x% 0<x<L
L

3aganne 15. BplUnCINTE KpUBONMHENWHBIH HHIELPAT BTOPOTO

poma [ P(X,y,2)dx +Q(x,y,z)dy + R(x, y, z)dz.
L

B BapuanTax 15.1.—15.10. L — otpe3sok mpsamoii AB .
15.1. _[ydx+ zdy +xdz; A(0;0;0); B(1;%3),
AB

15.2.j(x+ y)dx + (y + z)dy + (z + x)dz{#A(0; 0;1); B(2;-2;3).
AB

15.3. jeydx+e21dy+eaxdz; A(1;0:;0); B(2;3;:4).
AB

15.4. jcoszdx+sinxdy+cosydz; A(0;0;0); B(3;2;1).
AB

15.5. j(z—y)dx+(x—z)dy+(y—x)dz; A(0:;1,0); B(1;2;3).

15.6. %+ﬂ+$; A(®32;3); B(2;4:6).
X

AB y z
15.7. Iyezzdx+zexzdy+xey2dz; A(0;0;0); B(2;3;5).
AB

Z2

2 3
158, [Lax+ o+ dz; A223); B(3:455).
A £ X y

15.9. _[\/y+xdx+\/z+xdy+\/x+ydz; A(0;0;0); B(2:3;7).
AB

15.10. _[ysdx+23dy+x3dz; A(0;0:1); B(2:4;7).
AB
B {Bapuantax 15.11. — 15.20. L - wacte nyru JuHHH
x=at,y=bt,z=ct, O<t<l.
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15.11. Iydx+ z%dy +x°dz; a=1 b=2; c=3.
15.12. }ﬁdx+i/?dy+xdz; a=1; b=4; c=8.

L
15.13.Ixeydx+xezdy+exsdz; a=b=c=1.
15.14.jzdx+x2dy+ﬁdz; a=c=1 bh=4.
15.15. }yzdx+zdy+x3dz; a=1 b=3; c&2"
15.16. }(z—y)dx+(x—z)dy+(y—x)dz; a=b=2; c=3.
15.17. JL'(zz—yz)dx+(x2 —z2%)dy + (Y*=x?)dz;

L

a=L b=-1 c=2.
15.18. Iyzdx+zxdy+xydz; a=2; b=1 c=-3.
L

15.19. j(y+z)dx+(z+x)dy+(x+ y)dz; a=1 b=c=2.
L

15.20. [(x? + z%)dx + (22 4A%?)dy + (x* + y?)dz
L
a=2; b=c=-1

B Bapumantax 15.21. — 1530. L - wgacte ayru nuHuH
x=Rcost, y=Rsint,z=ht, 0<t<rx.

15.21. Iydx+ zdy +xydz; R=1; h=2.
L

15.22. Iidx+ xdy + y’dz; R=3; h=1.
y
L

15.23. Ixydx+£dy+ y’dz; R=2; h=2.
X
L

15.24. jyzdx+ x’dy +(x+y)dz; R=3, h=2.
L
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2
15.25. I%dx+xdy+(y—x)dz; R=4; h=1.
L

15.26. I(x2+y2)1x+(x2+y2)dy+(2x—y)dz; R=1 h=4.
L

15.27. I(x+ yx +(y - x)dy + x’ydz; R =2; h=5%
L

15.28. J.idx+ldy+xy2dz; R=3 h=2.
LY X

15.29. j(y—2x)ﬂx+(y—x)dy+x3dz; RzIW=2.
L

3
15.30. jz—dx+£dy+xydz; R=2; h=4.
LY X

3aganne 16. Bpranuciauth KpUBOJIMHEWHBIM MHTETPAl MO 3aMK-

HYTOMY KOHTYPY
a) HETIOCPEACTBEHHO,

y? dxp(Xr y ) dy

y=2-x,x=2,y=2

(%Y ) dx + (x2 - yz)dy

0) mo hopmyie ['puna.
§P(x, )+ Qlx, by (L)

1 §(1—x2)dx+2xydy y=Xy=0x=3
L

5 §(1+y2)dx+(x+y)dy YE=Xy=2x=0
L

3 if(xz +2xy)dx+(2xy+ yz)dy i:())(,Jrj’:);:O’
{
L
{

y=2-xx=0,y=0

L
6 §yx2 dx + y? dy
L

yz\/;’y:O'X=l
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; fz(y—x)dx+(x+y)dy y=4x—x2,y=0

3 §2ydx+(y—x)dy y=4-x*(x20)
L y=0,x=0

9 f(xy+x)dx+(x—y)dy y=x2,y£0x=2

" §x2dx+(x+y2)dy y =sinxXe[0; 7],
L y=0

n §yz dx +5dy X2yt =9(1 YETBEPTH),
L x=0,y=0

" §y2 dx+(2xy+3x2)dy %2+ y? =1 (Il uerBepts),
L x=0,y=0

13 §(2x+y2)dx+(x+y)2dy X+y=2,x=0,y=0
L

14 §y2dx—x2dy X+y=-3,
L x=0,y=0

15 f(x—yz)dx+8xydy y=xy=x2

16 f—xzydx+xy2 dy X2+y? =4

17 f(xy—Zy)dx+x2dy =Xy =0,x=2

13 §(x+ y )@%43x° dy X2+ y? =16
L

19 f(3x2y+ y)dx+(x3 —Zy)dy y=x2-xy=0

20 §x2ydx+x3dy y=x3x=0,y=8

L
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21 f(2x2+3y)dx+(y3+2x)dy y=2—§,y=0
ﬁ(x2+y2)dx+
22 | L y=XYy=2-%=0
+ (3x2 + 2%y — yz)dy
23 f(2xy—y)dx+(x2+2x)dy y=x2 -3¢y =0
24 §(Xy—5y2)d><+x72dy y =2 x=4,y=0
L
y&eos x, y =0,
o5 §>(x2+y)dx+ydy { = ﬂ}
L Xe|l——,—
2 2
26 §(3x2+5y)dx+(2y3—x)dy y=e*y=ex=0
L
97 f(x—Syz)dXersdy y= /—g,y=0
28 §3X y+y? dX+ X3y )dy x? +y? =9 (I uetBepTS),
L x=0,y=0
29 §>2ydx+(5x +2x)dy y=2-xy=x,
! x=0
30 §(XZ+4)dx+(2x—y2)dy y=X-2,y=-x
L

x=0
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3aganme 17. Brruucnnts

IIOTOK

BEKTOPHOI'O I10JIA

a=a,l +a,]+ a,K depe3 4acTh IIIOCKOCTH S, PacIOI0KEHHYIO

B IIEPBOM OKTaHTe (HOpMasb 00pa3yeT OCTPbIit yroi ¢ ochivOZ ).

d=a, +a,]+ak S
1 |a=xi+yj+zk X+ Yoz = 2
2 a:(§+yj]+zlz X+ 2y +2z2=2
3 |a=Qx+y)i+yj+2zk 2Xx+2y+1-2=0
4 |a=06B-2x)T+x(X+y) j+x2Kk | Xx+y+2z2=2
5 |da=Q+x)i+yj+zk 6X+3y+22-6=0
6 | a=3xi+2(y—x)j+2zk 2X+y+2-2=0
7 |la=xi-yj+(@z+4y)k 2x+6y+32=6
8 |a=3xi+3yj+3zk 3X+2y+62-6=0
9 |a=xi-(y+4x)J<zk 2X+y+22-2=0
10 | d=xi+ (z+2yjk 3Xx+3y+22=6
11 | a=Bx&8)F +3y j+3zk 3x+2y+22-6=0
12 | da=(@%3y)i -2j+zk X+3y+32-3=0
13 | a=(X+2y)i +2zk X+2y+22=2
14 | a=(x-2y)i+3yj+(z-7k X+y+2=2
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15 | a=2xi -3Q2y-x)j+3(y+z)k |3x+y+3z-3=0
16 |d=(x-5)i+y]j+zk 3x+3y+223=0
17 | a=2xi +5y j+(52+3x)k X+y+2<8

18 | d=2(x+y)i+(y-3)j+2zk 2x +dyz=4
19 |da=(2x-3)i +2y j+2zk 2xy +4z-4=0
20 | a=(2x+y)i-5]+2zk 4X+2y+2-4=0
21 |da=@4-x)T+@2-y)j-zk X+2y+2z2=4
22 | d=-20i+yj+(@z+x)k X+2y+z-4=0
23 |d=—xi+(7-y)]-zk 3X+2y+2-6=0
24 | a=(6+x)1 -(3-)) j+@+2)k | x+2y+32=6
25 |da=(2x-7)T +2y %22k 2Xx+y+32-6=0
26 | @=8xi+(7Ty-3x)J+7(z-4)k |6x+2y+z=6
27 |a=xi+(y-9)j+zk 2X+y+62-6=0
28 | d=(x+2) =y [+ (z+4y)k 2x+2y+2-4=0
29 | a=xi 47 +(z-9y)k 3x+3y+2=6

30 | a=2x0410-y) j+(z-x)k 2X+Yy+22-6=0
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3apanne 18. Haittm 1mupkymnsiumio

BEKTOPHOI'O T10JI1

a= aXT +a, ] +a,K Bmonmb koHTypa L aByms criocobamy (Hero-

CpeACTBEHHO M puMeHuB Gopmyiry CTokca).

a=ayi +a,j+ IZ L
2 2 2
L ~ =2,
Ei=x3i+xyj+<22+y)k {X ~ oA
x=1
> 2, .2
i @
y=2
a=(2x+4y)i +(7x-3y)j + x2 +y?=(z-4)*
+(2xy+ 22K z=2
. Q x2+y?=9,
a=(y+z)i +(x=2)j+(x+yK {x+y+z=1
U2, 2
a=02x+2) +Q2y+x)j M2z +yk {z—;_zy,
) B 2, 52 _4y2,
a=(x+22)i +(y£2%)j +(z+2y)k {X +§_1 y
2 2 -2
i =127 +(y? +x)j + (2 - XK {X Y=
z=1
2 _
a=(y—A%i+(4x+2y)j (x y)< {X +yz__(;+3)
- x> +y?=4
_ 2. o )
_(z+x )|-+(x+y)J+xk {x+y+z:1
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L z=x%+y?,
10 | @ = zxi +Xj + zyk
z=4
B L X2 + yag7” =5,
11| a=3xi +(x+y)j+yzk o
B - . 4 2= 2 2,
12| @a=02x-y)i +(x+2y)j +zk {Z Zx_1+y
] B B x° +y?=25
13 | G = X7 ' k |
a=x+(x+y)j+(y+2) {x+y+z=1
| @=@x+3T +Ex-y)f+ X2 +y% = (2-4)°
+(3y2—z)2 2=6
] j q — 4(x2 + y2),
15 | @ =x*1 +(3y +x)j + 2°k {Z (ZX_Iy)
) . \ x> +y?+12° =25
16 | @ = 2xzi +(x+2y)] +2yzK 1-3
) _ 2=9(y? +12?),
17 a:(x2+y)i'+(x+y2)j+(>/+22)< {X X()_/;Z
5 a:(x—Sy)Tt(Sx—3y)T+ x*+y% =(z-1)%,
+(2x—y2)k z=-1
S - —9(x2 +y2),
19| d@=(2y #2)i +3%j + 2xzk {Z EX_:Y)
2 a=(3xA2y)i +(3y+22)] + {x2+y2=4,

4 (2x +32)k
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’ a=(2x+5y)i (8x y) X% +y? —(z+1)
(3xy 22)
- a= (x +y|+(x+y3)f+ X =y 47>
+y+2°)K
23| a@=(x+2y)i +(3y+x)j+2xk {X Y 7S
a=x+3xyJ+(2z—xk
’s i =(x*+2z)7 +(2x+y)j + X2 +y? =9,
+(x+y)k X+y+z=1
NS (Bx—2y)i +(x—2y)j + X2 +y? —(z+3)
(z —xy)<
- > . =5,
27 | @a=(2x-3y)i +xy J+ Bz Fx)k {X Yz
- - ~ 1=4
28 | a@=xyi +(3x—y)j12x+3y)k {X (y +7%)
2 a:(5x—4y)7+(3y—x2)j+ X% +y? _(2—2)
+(xy—z)k
- . . +1=
30 | =3y’ % +(2x+2)] + (x+ y)Kk { K2
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3aganue 19. Hatitu IIOTOK

BEKTOPHOI'O TI0JIA

a= axf + ayT + azlz Yyepe3 3aMKHYTYIO MOBEPXHOCTb (S) (HOp-

MaJib BHewHsis1) o ¢opmyiie OcTporpaackoro.

5:axr+ay]+azlz S
=2 +20)7 +(X-3xy) ]+ {X+y+2=4,
+(3xz—52)lz x=0,y=0,z=0
d=(B2%+X) i +(*-2y)j+ %2re= y? + 22,
+(2z - xy) k {Osxs3
d=(e’—x)T+(x2+3y) ]+ Xty=2
+(z+x*)k *=0y=9
2=0,z=2
é:(\/_—x)ii+(x—y)17+ );/;((;);_:?;
+Hy -2)k z2=0,z=3
a=" +x)0 +(x-29)] + x? +y% =4,
+(y2+2)k {2:0,z=5
a=(e’+2x’siny)i +4xcosy j+ X—y+z=1
+(2z-1)k {X=0,y—0,2—0
a=(8yzx* £x)7 + (4y°xz+5) ] - y2 =x? +22,
—12xyz K {OS y<3
a=2y2-x)T +(x2+2y) ]+ 3X_+022 Z_i
B +2)k 1;03;0
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- . , - x=0,x=4,
a=0Bx-6y)I +(Q1x"+2y) j+
9 , c y=0y=3
+{(x*-42) 7=0,z=6
o d=(yz—2x)T +(sinx+y) j+ x? + 7851,
+(x-22)k y=0,y=6
d=(2y-5x)i +(x-1 j+ =34 -x? —y?
11 — ,
+(24/xy +22)K 770
- =+ > L+X+£:l’
12 | a=5xi+2y]j-11zk -5 2 3
Xx=0,y=0,z=0
13 | a=20 403 —2)7—4HR> X2=y2+z{
- y J 0<x<4
y+2z=6
14 |d=xi+yj+zk x=0,x=5,
y=0,z=0
Xx=0,x=1,
15 |da=(x+2)i +(y+2)k y=0y=4,
2=0,z=6
Y. \ 2 yZ +2% =4,
16 [ @=2x1 #y'p+zk
Xx=0,x=3
d=(siny™ 3x) T +(x°y-1) j+
17 Sy ant+cy -1 x2 +y2+2°=25

+(5= x’z) k
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+(6z — 4xyz?) k

a=Bz-x)i +(e"-2y) ]+ LIV )
18 ( x) #( ») i >t 313
+(2z—-xy) k x=0,y=0:2=0
- _ X2 2
» a=(6x—cosy)i+(e*+2)]- 22 =AY
- 9 9
—-(2y+3z)k 0 <=1
- - - =3,
A= (Z-2X)T+(e" +3y) j+ Y
20 . X=0,y=0,
+(y+x-92)k Y -0,z=4
a=(x+y)i+(xz-5y) ]+ x=0.x=-2
21 S _ y=0,y=4,
+(Wx“+1-32)k 7-0,2=5
2 a=(sinz+2x)1 +(sinx—3y),] + X2 +y? =16,
+(siny+2z) k 7=0,z=4
- - _ 2 2
’s d=(Wz+1+X)7T +(2%£8y) J+ {Z—_\/ Xy
+(sinx+7z)k z2=0
o4 a=(y*+z2*+6x)i + {4x+3y+122=12,
+(-2y#) j+(x+y—-2)k x=0,y=0,z=0
’s a=(cosz3x)T +(x—-2y) ]+ y2 =x%+122,
+92+ YY)k 0<y<6
I 2 ’ - 3x+2z =6,
a=x%z1+3yxz j+
26 y=0,y=5
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X=0,Xx=-2,
27 | a=-3xi +8y j-11zk y=0y=2
z=0,z=2
s a:(x2e2+2y)i:+(xz—4y)]+ {y2+22:4,
+(z-2xe*) k x=0,X=4
2 a:(5X+Z)I+SX—3y)j+ Y2 + 22 =1
+(4y+2z)k
. . - 6x+3y -2z =6,
30 [d=z"1+(xy-52) J+(Bz—xz2)k {X:O,y=0,z:0

20.6. (4xy2 —3x2)dx+ (4x2y+3y2)dy =0.
20.7. (2y3 —6xy)dx+ (6xy2 +3x2)dy =0.

3axanme 20. Perms 1Y P(X, y)dX% Q(X, y)dy =0 & nox-
HBIX TuddepeHnnanax.

20.1. (2xy —5)dx + (3y2 + xz)dy =0.
20.2. (5 —2y? )dx +(3—4xy)dy'=0"
20.3. (3—2xy)dx + (2y - xz)dy <0.
20.4. (3x2 - Zy)dx + (3y2 L 2x)dy =0.
20.5. (ny —3x2)dx + (x2 ¥ 2y)dy =0.

20.8. (6xy — 5y )dx+ (3x2 —5x)dy =0.
20.9. (3y? - x)dx+ (6yx+y”)dy =0.

20.10. (2x — 6x2y)dx + (3y2 - 2x3)dy =0.

20.11. (6X=2y)dx + (15y2 - 2x)dy =0.
20.12. (3x2 o+ y)dx+(x— 6y)dy = 0.

20.135(5x? — 2y Jix + (By — 2x)dy = 0.
20.14. (szy2 - 2xy)dx+ (2x3y —x2 +1)dy =0.
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20.15. (7y - 2x)dx+(3y +7x)dy 0.

20.16. (4x —3y)dx+(3y —3x)dy:0.
20.17. (6x + y)dx+(x 20y )dy 0.

20.18. (2xy+6x )dx+( -12y )dy 0.
20.20. (ny +15x )dx+(2x y—3y )dy 0.
20.21. (y2 6X )dx+2xydy 0.

20.22. (3x2y y )dx+( —2xy)dy:0.
20.23. (2xy 3X )dx+( —6y)dy:0.
20.24. (8xy —3x2)dx + (4x2 + 2)dy =0.

20.25. (3xy2—y)dx+(3x y— x)dy 0.
20.26. (6xy 3x2y2)dx+(3x2 2X y)dy 0.
20.27. (3y -y )dx+(9xy —2xy)dy 0.
20.28. (3x y—3y )dx+(x —6xy)dy 0.
20.29. (xy —3x)dx+(x y+2y)dy 0.
20.30. (xy2 3x )dx+x ydy =0.

3ananne 21. BBHCIUTE MOBEPXHOCTHBIA WHTETpal TEPBOTO

poxaa H f(X, Y, Z)dS , TIEWSY — yacTh ruiockoctu P, OorpaHuyeHHast
S

KOOPAWHATHBIMHU ITIIOCKOCTSAMMU.

21.1. ” 2x+3y+2z)ds, P:x+3y+z=3.
(2+y Tz+9x)ds, P:2x-y-2z=-2.
(6x+3y z)ds, P:x+3y+2z=1.

21.4. ”(x+2y+3z) , Pix—y+2z=2
(

3x—2y+2z)ds, P:2x+y-3z=2.
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21.6. ”(3 2X+y+2z)ds, P:—x+2y+z=4.
21.7. H(3x+y 2z+1)ds, P:2x+y-3z=1.
21.8. ”(x 3y+4z)ds, P:x-3y+z=2.
21.9. H( 2x+y—3z+2)ds, P:4x-2y+z=3
21.10. ” 3x 2y +27— 1ds P:x+2y-z£2.
21.11. ”(4x+y 2z+3)ds, P:3x+y%27=3
21.12. ”(x y+5z-2)ds, P:-2x+y=z=3.
21.13. ”(3y 2x—z)ds, P:xaymz=2
21.14. ” 2x 3y+z+1 , X +2y+z=3.
21.15. ”5x+y z ds, R.X+2y-2z=1.
21.16. ”3x 2y+z7- 2 s, P:3x-y-z=2.

21.17. ”

(4y—3x+2z)ds, P:x+2y-2z=3.
(3 x4%2y-2z)ds, P:3x—y+2z=1.
2543y +12)ds, P:-x+4y-2z=3.

x+4y+3z ~1)ds, P:2x+y-2z=2.

N

-

N

o

He—

O Xy
/—\/-\/—\

—2x+y-2z)ds, P:4x-2y-z=3.
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21.22. ” 2x-3y+z-1)ds, P:x+y-4z=2.
S
21.23. ” x+3y—2z)ds, P:4x-3y+z=1.

21.24. fj

(
(
(2-3x+y-2z)ds, P:2x+y-z=3.
21.25. fj(4x y+3z-1)ds, P:x+3y-2z=-1%
21.26. fj(x+2y 3z)ds, P:4x—y+2=2

S
21.27. ”(3 2X+y+2z)ds, P:3x+2yr=2.

21.28. fj
21.29. ”

21.30. ” (3x—2y+z—-2)ds, aPy2—x+4y-z=0.
S

4y-x-z)ds, P:x-y+z=2.

2X+5y+2)ds, P:xLy®2z=3.

3aganne 22°. Bbruuciiigh MOBEPXHOCTHBIN MHTETPAT MEPBOTO
pona || f (X, Y, Z)dS 110 YACEH TIOBEPXHOCTH S .
s

a) [loBepXHOCTHBIE HHTETPAJBI TIEPBOTO poja (10 TUIOIIAIH TI0-
BEPXHOCTH) 1O YacTu mapabonouna. [I[puMeHUTh mapaMeTpH3aiuio

{x =.ap oS @,
[OBEPXHOCTH .
V= bpsin .
3axaua IMoBepxHOCTH S

X2 yZ

Xyz — 2)ds Siz=4———-"—

1 g (yz-2) 9 9

| okTaHT
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(2 2)d g - _9_X2_y2
2 | JJz-yhs e TR
° Il oxTanT
X2 2
o | [[yeaas S:2=25-7- 37
° 11l okTanT
X2 2
4 ”xyzzds S:z:49—T—yT
° IV okraut
P) 2
5 I x%y?zds Siz=2an 144
s 9 9
V ox»paHT
2 yz
x?y? —4)zds S:iz=—+2--25
6 fsj( v ~4) 16 16
Vb okranT
2 2
7 .f x?z%ds S:z:%+%—16
° VIl oxtant
g | [[(a-3y*z2)dsy | S:z=16x" +16y° - 25
s VI oxtaut
2 a2 Lo Xk y?
9 ”(x -3y )zds S.z—7+7—25
° VI oxtaut
Lo Xy
10 | [ 6 2)ds Siz=47--25
? VIl oxtanT
] ‘. _X2 yz
11 ”(x +z)ds .Z—£+£—1
° VI oxrtant
12 Ij(y2+z)d5 S:z=25x*+25y% -17
S

V oKkTaHT




2

x>y

2

? Siz=121-2 -2
13 [J(X Z+1)dS : 64 64
IV oktaHT
14 Ij(y2+2)d5 S:z=1-16x2 -16y*
s Il okTanT
2 2
15 ,g(nyrzz)dS S:z=49—2_9_21/_9
Il okTauT
_ 2 yz
16 ,[J(XY—6Z)ds S.z:64—)2(_5_2_5
| okTauT
2 2
17 [Sj(xy—z—4)ds s:75¢-% L
l,okTauT
2 2
18 'fsj(xzz+4y2)ds Siz= _%_%
Il okTanT
2 2
19 fsj(3—y22)ds S:zzzs_XT_yT
Il oxTauT
, L X2 yz
20 | [[(2xyz® -3)s Siz=49-"-
S IV oktanT
x? y?
21 ”(8—x2y2)zds S:z:?+?_144
. V OKTaHT
(6 2 2 Z}j S'Z—ﬁ+y_2_25
2 [J+Xyzs 16 16

VI oxrtant
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23 ”(x2+2)22ds S3Z=;—;+)2/—;—16
S VIl oxtaHT
24 ”yz(zz—G)ds S:z=16x* +16y* =25
S VIl oxtaHT
2 2
25 ”(XZ —4y2)zds S:z :’2‘_5+32’_5_25
S VIl oxtaHT
2 2
260 ”(7xy—22)ds S:z:%+y?_25
S VI okTaH®
. 2 oy?
27 JJ(ZXZ _3Z)d3 S.Z:%-f-g_
\/ OKTaHT
28 ”(Zyz +3Z)ds Sz =25x%+25y*-25
S I\ oxTanT
2 s x2 yz
29 H(X +Z—2)ds S.z_9_a_6_4
S Il okTanT
30 ”(4)/2 —Z—l)ds S:z=1-16x*-16y?
S Il okTaHT

0) [loBepXHOCTHBIE HHTETPAIIBI TIEPBOTO poja (TI0 TUIOIIAIH TI0-
BEPXHOCTH) TIO YACTW 3JumHIiconna. [IpuMeHUTh mapaMeTpH3aiuio

X= asin@cos o,
IIOBEPXHOCTHU

y=Dbsin dsin .
3agaua IoBepxnocTh S
1 H(xy+z)ds S:x*+y*+12°=9
S BCPXHAA YaCTh NMOJTYIPOCTPAHCTBA
) ”(x—y+z)ds S:x*+y?+1z%=1
S HIDKHSIS YacTh IOJYIPOCTPAHCTBA
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S:x*+y’+12° =64

3 S npasast 4acTh IOJIYIIPOCTPAHCTBA
4 ”(Xy_zz)ds S:x*+y®+12°=121

S JICBAs 4aCThb NOJYIIPOLTPAHCTBA
5 ”xz(yz—z)ds S:x*+y*+z% =200

S JICBAd 4aCTh NOJYIIPOCTPAHCTBA
5 ”(xz—2y2—4)zds S:x2+y?+22%25

S ImpaBasd 9aCTh MOILYTIPOCTPAHCTBA
. ”xz(y—zz)ds S:x?+y2%ef =16

S HWKHASA YdCTH ITOJTYIPOCTPAHCTBA
g H(x—yz)zzds S:x? £y +12° =49

S BEPXHSSI-HACT [OJIYIPOCTPAHCTBA
9 ”(x2 +y2)zds S:25x° +25y” +25z% =1

S HERKHSIS YaCTh IOJYIPOCTPAHCTBA
10 H<Xy+ z)ds Sudx? +4y? +47% =1

S IIPpaBas 4aCTb MMOJYONPOCTPAHCTBA
n ”(x2+z)ds S:7x2+7y? +72% =1

S JICBAd 4aCThb NOJYIIPOCTPAHCTBA
1 J'J.(y2 +2)ds S:49x* +49y° +49z° =1

S JIEBas 4aCTh MOJIYIPOCTPAHCTBA
13 J.I(XZZ+1)dS S:x*+y*+2° =1

S npasast 4acTh IOJIYIIPOCTPAHCTBA
| [y + )8 S:81x” +81y® +81z° =1

S HWXKHSAS 9aCTh MOJYOPOCTPAHCTBA
15 | [[ by ®2%)s S:36x% +36y% +3622 =1

S BCPXHAA YAaCTh MNOJTYIPOCTPAHCTBA
16 ”(x—?z)ds S:5x? +5y?+5z% =1

S JIEBas 4aCTh MOJIYIPOCTPAHCTBA
17 ”(x+ y —2z)ds S:4x*+4y* +47% =1

MpaBasi YacTh MOJYIIPOCTPAHCTBRA
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S:5x* +5y? +5z% =1

18 Ij(xz+z+y2)ds

S BEPXHsIS 4aCTh MOJYIPOCEPAHCTBA
1o | [[B-y?-2)s S:36x” +36y” +362={

S HIDKHASA 9aCTh NOJTYIIPOCTPAHCTBA
o | [[x+y-z2-3)s | 5:81x° +81y* +8128 =1

S BCPXHAA YaCTh MOJYIIPOCTPAHCTBA
91 ”(8—x2+y2)zds Six*+y*+z2%1

S JICBAA 4aCTh ITOJYIIPOCTPAHCTBA
2 | [[a-2x?y+z)is S:49x? + 497 +492° =1

S JICBAd 4aCThb IMOJYIIPOCTPAHCTBA
o3 | [[(x+2)2%ds S :25%2 ¥25y® +252° =1

S HpaBas¥acThb MOJIYIIPOCTPAHCTBA
o4 ”yz(z_a)ds S:x*+y’+2°=16

S HpaBast 4acTh MOJIYIIPOCTPAHCTBA
o ”(XZ — 3y Jeds Sex? +y* +z° =121

S BCPXHSA 4aCTh NMOJYIIPOCTPAHCTBA
26 ”(7x+y—z)ds S:x*+y?+12° =64

S JICBAd 4aCThb NOJYIIPOCTPAHCTBA
97 ”(2x—y+z)ds S:x*+y’+2°=9

S npasast 4acTh MOJIYIIPOCTPAHCTBA
28 ”(2y+322)ds S:x*+y*+z°=1

S HIDKHSIS YaCTh MOJYIPOCTPAHCTBA
29 | [[(x+2252)s S:TX*+7y?+72% =1

S HWXKHSAS 9aCTh MOJYOPOCTPAHCTBA
0 | [[lay=z"-1)s S:16x* +16y° +162% =1

BCPXHAA YAaCTh MNOJTYIPOCTPAHCTBA
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B) [loBepXHOCTHBIE MHTETPAIBI TIEPBOTO Pojia (110 TUTOIIAIH 110~
BEPXHOCTH) TI0 YaCTH KOHYcCA.

X =ap COSyp,
[TprMEHUTE MapaMETPHU3AIIUIO TOBEPXHOCTH .
y =bgsin ¢.
3amaua IMoBepXHOCTELS
2 2 2
AT PR
S 0<z <4,

5 ”(x—y+z)ds

S

s | Iy

s | [JOy—-2)ds

5 g(xz —2y—4)zds

7 _ij(y—zz)ds
8 Lj(x—yz)zzds

A ISI(XZ +yJeds

{
|
{
| Iz { -2
{
{
{
|
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10 jsj(xy+ z)ds x2 +y? zé,
-9<1z<0.
1 fsf(xz ~52)ds x*+y° =%,
0<z<L36.
12 _U(X—yz +Z)ds {4X2+4y2 =977,
-9<z7s-4.
13 {I(Xy“l)ds {5X2 +5y° = 7°
“Bz<-9
14 ISI(H y? + z)is {SXZ +8y? =112°.
1<z <11,
15 J;I(X+y+22)ds {3X2+3y2:522
-21<z<0.
16 g(x+2y—7z)ds {5X2 +5y% =322,
0<7<40
17 ISI(ZX—?z)ds {4X2 +4y? =197
-17<z<0
18 jJ(XJ“ y? —2)ds {sz +5y% = 2362°
-9<z<-5
19 JJex-y-)s {3x2 +3y? =722
2<7<17
20 £j(2xy— zz)ds {SXZ +8y% =972,




62

| Jlooneyn [
S —-7<z7<0.
22 II@—2x2+zﬁs {9 +9y% =42’
S 2<171L22,
2 | J[(2-3x)z%ds {5" +5y° <
s -13<z7<%7.
24 jIYQ‘*ﬂdS {x +y 244522,
s 0s2<24.
X2 —yJzds =81z°,
2 g( ) { <z<33
26 | [[(7x+2)ds { yz 64z°,
S 0<z
27 j(x—y+zbs { =
S 72<2
28 jﬁ2y+ZMS { +yt=
s 0<z<1
29 Lﬁx+y22—2ﬁs { +7y% =
S -5<z7<-0.
o 8 | o
S

3<z<11.






