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__‘ MaTepMaﬂbl CTyAeHTaM TeXHU4YeCKUX By3OB!

/ Ed;nﬂ_h?a ry

KPATHbBIE MHTEIPAJbI

§ 7.1. TEOPETU4YECKHUE BOMNPOCHI

1. OnpegeneHne ABONHOIO U TPOMHOIO MHTErpanoB. VX reoMeTpuyeckuin n (ousnyeckmnii CMbicr.

2. OcCHOBHble CBOMCTBA ABOWHbIX U TPONHBIX MHTErpanos.

3. Teopema o cpegHeM Anst ABONHOMO M TPOMHOMO MHTErpasnos.

4. BbluuMcneHMe  OBOWHbIX  WHTErpanoB  OBYMSA  MocrnedoBaTeribHbIMU - MHTErPUpoOBaHMAMKU  (Cnydan
NpsMoyrofnibHoOM obnacTw).

5. BbluncneHue ABOVHbIX UHTErpanoB ABYMS NOCNeAOBaTENbHbIMU MHTENPUPOBAHUSAMM (OOLLMIA cnyya).

6. 3ameHa nepemMeHHbIX B 4BOVHOM UHTerpane.

7. $kobwaH, ero reoMeTpmuYECKnin CMbICHI.

8. [BOWHOM MHTErpan B NONSAPHbLIX KOOpAUHaTaXx.

9. TponHon uHTerpan B LMNUHAPUYECKMX KOOpAMHaTaXx.

10. TponHoM UHTerpan B chepmnyeckmx koopamHaTtax.

§ 7.2. TEOPETUYECKHME YNPAXHEHUA

1. TMonb3yacb onpegeneHnem ABOMHOIO MHTErpana, gokasarb, YTO

” x"y"dxdy =0,

x2+yz£R2
ecnu M wn 1 - HaTypanbHble Y1CNa, U, N0 MEHbLUEN Mepe, OOHO U3 HUX HEYETHO.
2. C nomMoLlbo TeopeMbl O cpegHeM HanTU
) 1
lim “ f(x,y)dxdy,

2
R—0 7 R
a X2 +y2£R2

roe f(x, y) - HenpepblBHasA QYHKUNS.
3. OueHuTb uHTErpan
dxdydz
_m 24 , Xo+ye+zg >R,
2 2 2
x2+y2+zzsR2 \/()C — XO) + (y — yO) + (Z — ZO)

T.€. yKa3aTb, MeXxay KakKMuMu 3Ha4yeHnAMN 3aKrntoy4eHa ero sernimvnHa.
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4. BbluMcnuTb OBONHOM MHTErpan

”f(x,y)dxdy :

ecnv o6nacts [ - npsmoyronsink {@ < X < b, ¢ < y<d}a f(x,y) = Fx;'} (x,y).

5. [okasaTb paBeHCTBO

d

“f(x)g(y)dxdy = if(x)dxjg(y)dyﬁ

4

ecnm o6nacte 1D - npsmoyronsink{@ < x < b, ¢ <y <d}.

6. [Hokasatb cpopmyny Oupuxne

a X a a

Idx_[f(x,y)dy=Idyff(x,y)dx, a>0.

_:[dyIf(X)dx = _:[(G—X)f(x)dx

8. Kakol n3 nHterpanos 6onbLue

jdxidyif(x,y,z)dz nm jdxljxdyl_]_yf(x,y,z)dz
0 0 0 0 0 0
ecnu f(x,y,z) > 07

§ 7.3. PACYETHbIE 3A0AHUA

3apaua 1. IaMeHWTb NOpsAoK MHTErprpoBaHUS.

-1 0 0 0 1 0 2 0
1.1, Idy I fdx+Idy j f dx. 1.2.Idy I fdx+jdy I f dx
2 2y -1y 0 -y Ly
1y V2 2-y? 1y 2 2-y
13Idyj'fdx+J'dy I f dx 1.4.Idyjfdx+Idy I f dx
0 0 1 0 0 0 1 0
-1 0 0 0 1/ V2 arcsin y 1 arccos y
5. [ax [ fdy+|ax[fdy o [dy [ fax+ [y [ fx
N ) -1 x 0 0 /N2 0



-1 24y 0
1.7, Idy J fdx+_[dyj f dx.
-2 0 -1 0

1.8, jdy jl f dx+jdy_lfyf dx .
0 -y 1 -1

RN 0 2 —3 0 0 0
1.9, I dx I fdy+jdxjf dy. 1.10 I dx I fdy + I dx j fdy
-2 0 -1 0 2 a2 e EN P
1 1 e 1 13y 22—y
1.11.Idx.[ fdy+Idx dey. 1.12 Idyjfdx+fdy‘[ f dx
2 0 0 1 0
113jdyjfdx+jdyjfdx 114 fdxf fdy+_(idx}fdy
/4 2 (2+x) -1 Yx
1 y e 1 1 0 2 0
vis [dy | f dx+[ady [ f dx vie [dy [ fde+[dy [ fdx
0 0 1 Iny 0 & TR,
10 2 0 12 2 2y
1.17.Idy_[fdx+ Idy I f dx. 1.18 Idyjfdx+jdyf f dx
0 -y 1 _\/ﬁ 0 0 1 0
N 0 2 0 -1 0 0 0
o [de [ fdy+[de [ fdyoaz [dy [ fdx+[dy | fdx
0 a2 B s 2 2w) Loy
1y e 1 1 ¥ N
1.21.Idyjf dx+_[dy_[ f dx. 1.22 Idxjf dy + Idx j fdy
1 0 0 1 0

/2 cos

1.23. Idxjfdy+‘[dxffdy

74
I 2 2-x
1.25.Idxjf dy+jdx_[ fdy.

0 0 1 0

1.27.jdx jl fdy+_2[dx fdy.
0 —Jx 1

0
J



NN

Loy
1.29.Idyj'fdx+J'dy I f dx.
0 0 1 0

5 e 0 242
1.31, Idx I fdy+_[dx j fdy.
-2 0 -3 0

3apava 2. BblumcnuTb.

“ 12x y* +16x°y° dxdy;

21. D
D: x=1,y=x2,y=—x/;.

“ (36x2y2 —-96x°y’ )dxdy;

23. D
D:x=1, yzi/; y=—x.

“ 27x y* +48x°y° dxdy

25 D
D:x=1y=x", yz—i/;.

“ 18x ' +32x7y° dxdy;

27. D

D:x=1y=x, y=—\/;.

“ dxy +3x°y° dxdy;

29. D
D: x=1,y=x2,y=—x/;.

“ (8xy +9x7y° )dxdy;

211. D

D: x=1, yzi/; y=-x.

“ 12xy +27x°y* dxdy;
213. D

D: x=1,y=x2,y=—3/;.

Jx 2 2—x

1.3o.jdxjfdy+jdxj fdy.

0 1 0

“ 9x y* +48x)° dxdy;

22. D
D: x=1, y=\/; y=—x".

“ 18x ' +32x7y° dxdy;

24. D
D:x=1y=x, yz—i/;.

“ 18x ¥ +32x°y° dxdy;

26. D
D:x=1, yzi/; y=—x".

“ 27x y* +48x°y° dxdy;

28. D
D: x=1, y=\/; y=—x.

“ 12xy +9x*y° dxdy;

2.10. D
D: x=1,y=\/;,y=—x2.

“(24xy +18x°y? )dxdy;

212. D
D:x=1y=x, yz—i/;.

“ 8xy +18x°y’ dxdy;

214. D
D: x=1,y=3/;,y=—x2.



“(—xw—x y jdxdy;

2.15. %)

D:x=1y=x ,yz—\/;.

“ (24xy —48x°y° )dxdy;

217. D
D:x=1, yzx2 y=—x/;.

“ 4xy +16x°y° dxdy;

219. D
D: x=1, yzi/; y=—x.

“ 44xy +16x°y° dxdy;

221. D
D:x=1y=x yz—i/;.

“ xy—4x’y’ dxdy

223. D
D: x=1,y=x3,y=—\/;.

] (6x 3?2 2 jdxdy;

2.25. %)

D:x=1Ly=x ,yz—\/;.

] (3x S+ jdxdy;

2.27.%)

D: x=1,y=\/;,y=—x3.

“ (54x2y2 +150x*y* )dxdy;

229. D
D: x=1,y=x2,y=—3/;.

“ (54x2y2 +150x*y* )dxdy;

231. D
D: x=1,y=x3,y=—\/;.

3apava 3. BblumcnuTs.

”(—xy+9x y jdxdy;

2.16. %)

D: x=1, y=\/; y=—x.

“ 6xy +24x’y’ dxdy;

2.18. D
D:x=1, y=\/; y=-x".

“ dxy +16x°y° dxdy;

2.20. D
D:x=1y=x, yz—i/;.

“ 4xy +176x°y° dxdy;

222. D
D:x=1, yzi/; y=—x.

“ 4xy +176x°y° dxdy

224. D
D: x=1,y=\/;,y=—x3.

“ 9x y* +25x*y* dxdy;

2.26. D
D: x=1,y=\/;,y=—x2.

“ (9x2y2 +25x*y* )dxdy;

228. D
D: x=1,y=x3,y=—3/;.

“ xy—9x°y’ dxdy

2.30. D
D: x=1,y=3/;,y=—x2.



” ye 2 dxdy;

31. »D
D:y=In2, y=In3, x=2, x=4.

. _[S[ycosxy dxdy;

D:y=n/2,y=n,x=1,x=2.

” ysinxy dxdy;

35.°D
D:y=n/2,y=n,x=1,x=2.

” 4ye™™ dxdy;
D

3.7. i
D: y=1In3, y=In4, sz’
” ycos2xy dxdy;

39.

T
D:y=—,y=m,x=
Y 5 Y

” 12ysin2xy dxdy;
D

3.11.
T T
D:y=—,y=—,x=2, x=3.
Y 4 Y 5

” ye *dxdy;

3.13. D

D:y=In2, y=In3, x=4, x=8.

” 2ycos2xy dxdy;
D

3.15.
T T
D:y=—,y=—,x=1x=2.
Y 4 Y 5

x=1.

” y° sin 2 dxdy;
- 2
3.2.
D: x=0,y=\/;,y=§-

J‘J‘yze—xymdxdy;

34. D
D:x=0,y=2,y=x.

. _[S[yz cos% dxdy;

D:x=0,y=\n/2, y=x/2.

” 4y” sinxy dxdy;
D

3.8.
D: x=0,y=\/%,y=x.

” yze_xy ! dedy;
D

3.10.
D: x=0,y=2,y=§.

“ y* cos xy dxdy;
3.12. D

D: x=0,y=x/;,y=x.

“ y” sin 2xy dxdy;
3.14. D

D:x=0,y=2r, y=2x.

ijze_xy/zdxdy;

3.16. D
D: x=0,y=\/§,y=x.



” ysinxy dxdy; ” y* cos2xy dxdy;
D D

3.17. { 3.18.
D:y=n,y=2n,x=—,x=1. D: x=0, :\/E, =£.
Y Y ) Y ) Y )
”8ye4xydxdy; ”3y2 sin 2 dxdy;
D i 2
3.19. { | 3% ; ,
o B 1 / T
D.y—1n3,y—1n4,x—4,x—2. D:x=0,y= ?,yzgx.
2 —xp/2 .
” ycosxy dxdy; -[3[ ye ™ dxdy,

321. D 3.22
D:y=n,y=3r,x=1/2, x=1. D:x:O,yzl,yzg.
” ysin2xy dxdy; ﬂyz cos xy dxdy;

323. D 3.24. D
D:y=nr/2,y=3n/2, x=1/2, x=2. D:x=0,y=r, y=2x
”6yexy " dxdy; “ y? sin 2 dxdy;

3.25. D 3.26. ) 2
D:y=In2 y=In3, x=3, x=6. D:x=0,y=\/;,y=x.
”ycos2xy dxdy; ”yze_xy/gdxdy;

3.27. D 3.28. D
D:y=r/2,y=37/2,x=1/2, x=2. D:x=0,y=4,y=2x
”3)/ sinxy dxdy; “ y? cos -2 dxdy;

329. D 3.30. ) 2
D:y=n/2,y=3m,x=1x=3. D:x=0,y=+2m, y=2x.
” 12 ye®™ dxdy;

331. D

D:y=In3,y=In4, x=1/6, x=1/3.

3apava 4. BolumcnuTb.



2y°eY dx dy dz;
i

4.1.
x=0,y=1 y=x,
|4 { Y Y

z=0, z=1.
”Iy%h(2xy) dx dy dz;
V

43.

—0, y=-2, y=4x,

v X y y=4x
z=0,z=2.

”I xzsh(3xy) dx dy dz;
V

45,
=1, y=2 =0
Vv X=LYy X,y )
z=0, z=36.

”jyzcos(%xyj dx dy dz;
V

x=0,y=-1, y=x/2,
V{ y y =x/

4.7.

2
z=0,z=-1".

” ye ™ dx dy dz;
V

4.9,
x=0,y=-2, y=4x,
v { y y

z=0,z=1.
”Iy%h(2xy) dx dy dz;
V

411,

:O’ :1’ =X,

v b y y=x
z=0, z=8.

JAJ‘J‘yzexy/2 dx dy dz;
V

4.13.
x=0,y=2, y=2x,
14 { 4 y

z=0, z=-1.

”I xzzsin(xyz) dx dy dz;
V

4.2.
V X 7y 7T,Z ’
x=0,y=1z=0.

Ijj8yzz e™ dx dy dz;
V

4.4,
=1 y=2 z=1
V X 7y )Z )
x=0,y=0, z=0,

Ijjyzz cos(xyz) dx dy dz;
V

4.6.
=1 =2 =2

V X 7y 7TJZ ’
x=0,y=1z=0.

4

v x=1,y=2r,z=4,
x=0,y=0,z=0.

[[[x*zsin== dx dy dz:
14
4.8.

Ijj2yzz e™ dx dy dz;
V

4.10.
=1 =1 =1

V X 7y )Z )
x=0,y=0,z=0.

Ijszz sh(xyz) dx dy dz;
V

4.12.
=2,v=12z=1

V X 7y )Z ’
x=0,y=0,z=0.

I_l yzzcosx—;}z dx dy dz;

4.14. 3 1 2
X=5V=12=2T,
V{ Y

x=0,y=0,z=0.



LA G

x=0,y=-1 y=x,
V g 2y
Z:O,Z:27T'

4.15

1]y cos(mxy) dx dv dz;
vV

4.17.
x:O, :19 :2x’
y { )

2
ZZO,Z:ﬂ'

([0 (229) e s
V

4.19.
:—1, = A, :O’
" X y=x1Y%
Z:(),Z:8'

JI] e () dx dy az;

4.21.
:0’ :—1, = A,
v X Y y=x
Z:())Z:2'

Ijszcos(%xyj dx dy dz;
V

4.23. 7 0
X =4, =X, —
y { o

Z:O,Z:ﬂ-‘

J‘J‘J‘xzcos(ﬂxy) dx dy dz,
4.25. VV x=1,y=2x,y=0,
{Z =0, z=4r.
JIfyien(3xy) dx dy dz:
V

4.27.
% X > Y > Y s
Z:())Z:_3'

J‘J‘J‘xzz sh(XyZ) dx dy dz;
v

4.16.
% X > Y » Z ’
xZO’y:O,Z:O.

” e sh(ZXyZ) dx dy dz;
v

4.18.V x=2,y=1/2,z=1/2,
xZO’y:O,Z:O.

I.Ux z sin% dx dy dz;

4.20. 1 4
x=1, =4, Z=17T,
V{ ’

x=0,y=0,z=0.
J‘J‘J‘xzz ch(XyZ) dx dy dz;
v

4.22.
% X > Y » Z ’
x:()ay:O’Z:O.

I_l yzzcos% dx dy dz,

4.24. 9 1 2
x=9, =1, Z=47T,
2

x:()ay:O’Z:O'

T2z en( 2% ac ay e
V
4.26.

y [¥=2y=-12=2,
x:()ay:O’Z:O'

[[] 27z eh(2xy2) dx dy dz:
V

4.28. 1
=—, y=2,z=—1
V{x 27y ’Z ’

x:()ay:O’Z:O'



”_[ xzsin(47rxy) dx dy dz;
V

4.29. , x=1,y=x/2, y=0,
z=0, z=8r.
Ijszsh(xy) dx dy dz;
V

4.31.V x=2,y=x/2,y=0,
z=0,z=1.

3apava 5. BblumcnuTb.

”Ix dx dy dz;
V

5.V :y=10x, y=0, x=1,
z=xy, z=0.

”_[IS(y2 +22) dx dy dz;
vV

53.V:iz=x+y, x+y=1,
x=0,y=0,z=0.

“ (1+2x°) dx dy dz;
14

55.V:y=9x,y=0,x=1,
=./xy, z=0.

”_[ vy dx dy dz;
V

57.V:y=15x,y=0, x =1,
z=xy, z=0.

Ijj8yzz e ™ dx dy dz;
V

4.30.
—7 y=—17=2
V x 7y 7Z 9
x=0,y=0, z=0,

x=0,y=0,z=0.

III(3X+ 4y) dx dy dz;

54 V:y=x,y=0,x=1,
z:5(x2+y2), z=0.

”_[(27 + 54y3) dx dy dz;
vV

56.V:y=x,y=0,x=1,
=./xy, z=0.

10



” (3x2 + yz) dx dy dz;
V

59.V:z=10y, x+y=1,
x=0,y=0,z=0.

“ (4+82°) dx dy dz;
14

s V:y=x,y=0,x=1,
=\/xy, z=0.

[[[ 212z dx dy dz;
14

53.V:y=x,y=0, x=2,
z=xy, z=0.

I}U(xz + 3y2) dx dy dz;

545V : z=10x, x+ y =1,
x=0,y=0,z=0.

Ijj(—x—k J dx dy dz;

547.V: y=9x, y=0, x=1,
=\/xy, z=0.

”_[ 3y* dx dy dz;
V

519.V : y=2x,y=0, x =2,

z=xy, z=0.

”I(le+30z) dx dy dz;
V

5.10. V' : z:x2+3y2, z=0,
y=x,y=0,z=0.

“ (1+2x°) dx dy dz;
14

512. V. y=36x, y=0, x=1,
=./xy, z=0.

[

[[](60y+90z) dx dy dz:
vV

s516.V:y=x,y=0, x=1,

z=x"+y", z=0.

[[[(9+182) dx dy dz;
vV

518. V:y=4x,y=0, x=1,
=4/xy, z=0.

11



I” x* dx dy dz;
V

521. 1V : z:10(x+3y), x+y=lI,

x=0,y=0,z=0.

[[[63(1+2yy) dx dy az;

523.V:y=x,y=0,x=1,

Z\/E,ZZO.

m dx dy dz

J‘J‘J‘y2 dx dy dz;
V

527. 1V : z:10(3x+y), x+y=lI,

x=0,y=0,z=0.

Iﬂ(xz + 4y2) dx dy dz;

520 1 : z:20(2x+y), x+y=lI,

x=0,y=0,z=0.

”_[ x’z dx dy dz;
V

531.V:y=3x,y=0,x=2,

z=xy,z=0.

[[[(8y+122) ax dy dz;

522.V:y=x,y=0, x=1,

z=3x"+2y", z=0.

”I(x+ y) dx dy dz;

524V :y=x,y=0,x=1,
z=30x"+60y°, z=0.

”_[ xyz dx dy dz;
V

526. V:y=x,y=0, x=2,

z=xy, z=0.

jlj(sﬂ%zj dx dy dz;

528.V:y=x,y=0, x=2,

z=x"+15)% z=0.

”_[ dx dy dz .
1+— +y+Z)
8§ 3 5

VR

3apayva 6. Hantu nnowagb durypbl, orpaHUYeHHON AaHHLIMU NIMHUSIMU.

12



6.1.y:3/x,y=4ex,y=3,y=4.

62. X =+/36— 17, x=6—+/36—)".

63. X+ =72, 6y=—x" (ySO).

64.x=8—", x=-2.

6.5.y=i,y=8ex,y=3,y=8.
X
Jx 1
66. y=—1, y=—, X =16.
YT T

67.x=5—1", x=—4y.
68. x +y° =12, -\/gyzx2 (ySO).

6.9. y:\/12—x2,y:2\/§—\/12—x2, x=0 (xZO).

3 3
6.10. :—\/;, =—, Xx=9.
4 2 4 2x

6.11.y:m, 2\/§y:x2,x=0 (xZO).
6.12. y=sinx, y=cosx, x =0, (xZO).

6.13. y=20—x>, y = —8x.
6.14.y:m,y=3x/§—m.

6.15. y=32—x", y = —4x.

6.16. y:2/x,y=56x,y=2,y=5.

6.17. X" +y° =36, 3\/§y=x2 (yZO).

6.18. y =3/x, y=3/x, x=4.

6.19. y=6-+36—x", y=+36—-x", x=0 (xZO).

13



6.20. y =25/4—x*, y=x—5/2.
621. y=~/x, y=1/x, x=16.
622. y=2/x, y=Te", y=2, y=1.

6.23. x =27 -y, x =—6.

624. X =+/72— )", 6x=y",y=0 (yZO).
6.25. ) = 6—x2,y=\/g—\/6—x2.

3 3
6.26. :—\/;, =—, x=4.
4 2 4 2x

6.27. y=sinx, y =cosx, x =0, (xSO).

1
628. y=—, y=06e", y=1, y=6.
X

6.20. y =3/x, y=3/x, x=9.

2

630. y=11—-x", y=—10x.

631. X" +y° =12, X6 = i (xZ 0).

3apayva 7. Hantu nnowagb durypbl, orpaHUYeHHON AaHHLIMU NIMHUSIMMW.

¥ =2y+x* =0, x> —4x+y* =0,
71. Y =4y +x* =0, 72.x" =8x+y” =0,

y=x/\3, y=3x. y=0, y=x/3.

y'—6y+x’ =0, x> =2x+y> =0,
73. Y =8y +x° =0, 74.x" —4x+y° =0,

y:x/\/gjy:\/gx. y:O’y:x_

¥ =8y +x’ =0, x> —4x+y> =0,
75. 9" =10y +x* =0, 76.x" —8x+y” =0,

y=x/\/§,y=\/§x. y=0,y=x
14



Y —4y+x* =0,
77,y —6y+x’ =0,

y=x, x=0.

Y —6y+x° =0,
79. Y =10y +x* =0,
y=x, x=0.

y =2y +x’ =0,
711. > —4y+x* =0,
y=\/§x, x=0.
Y —4y+x* =0,
713. y° =6y +x° =0,
y=\/§x, x=0.
y =2y +x* =0,

745 y° =6y +x° =0,
y=x/\3,y=0.

y =2y +x* =0,

717. > =10y +x* =0,

y=x/\3, y=+3x.

Y —4y+x* =0,

719. > =10y +x* =0,

y=x/\3, y=+3x.

Y =2y+x’ =0,
721. > —4y+x° =0,
y=x, x=0.
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x> =2x+y> =0,
78. x> —10x+y° =0,

y=0, y=\/§x.

x> =2x+y> =0,

710. X —4x + y* =0,

y=x/\3, y=+3x.

x> =2x+y> =0,

712. X —6x+° =0,

y=x/\3, y=+3x.

x> =2x+y> =0,

744. X" —=8x+ > =0,

y:x/\/g,y=\/§x.
x*—2x+7y° =0,
716. X" —4x+y* =0,
yzO,y:x/\/g.
x> =2x+y> =0,

748. X" —6x+ " =0,

yzO,y:x/\/g.

x> =2x+y> =0,
720. X° —6x+y° =0,

y=0, y=x.

x> =2x+y> =0,

722. X" —4x+y° =0,
y=0, y=\/§x.



y'—6y+x' =0, x> —4x+y> =0,

723. > =8y +x =0, 724. X" —8x+y° =0,
y:x, x:O. y:()’ y:\/gx
V' —4y+x* =0, x> —4x+y* =0,

725. > =8y +x” =0, 726. X" —8x+y° =0,
y:x, x:O. y:x/\/gjy:\/g_)(:.
Vi —4y+x* =0, x> —4x+y* =0,

727. > =8y +x” =0, 728. X" —6x+y° =0,
y:\/gx, x=0. y=x/ﬁ,y=xgx.
¥ =2y+x* =0, x> —6x+y> =0,

720. > =10y +x* =0, 730. x* —10x+ y* =0,

yzx/\/g, x=0. y=x/ﬁ,y=\5x.

Y —4y+x* =0,
731. y° =8y +x’ =0,

yzx/\/g, x=0.

3apgava 8. nactuHka D 3afjaHa orpaHun4nBavwnMmmn ee KpusbiMU, lLl - NOBEPXHOCTHaA NIOTHOCTb. Hantn

Maccy NNacTUHKK.

D:x*+y* =1 x*+ y* =4,
D:x=1y=0,y" =4x (yZO); g Y
8.1. 8.2. x=0,y=0 (xZO,yZO);

a2
H=Txy. ,u:(x+y)/(x2+y2).

D:x*+y*=9, x*+ y* =16,
D:x=1y=0,y" =4x (yZO); Y g
8.3. 8.4. x=0,y=0 (xZO,yZO);

2
u=7x/2+5y. y:(2x+5y)/(x2+y2)-

16



D:x*+y* =1, x*+ y* =16,
D:x=2,y=0,y" =2x (yZO); Y Y
8.5. 8.6. x=0,y=0 (xZO,yZO);

p=T7x"[8+2y. ;n%x+yV@*+f>

D:x*+y* =4, x>+ y* =25,
D:x=2,y=0,y"=x/2 (y20); g g
8.7. 8.8. x=0,y=0 (xZO,ySO);

_ 2
p="7x*/2+6y. #:(zx_3y)/(x2+y2).

D:x*+y*=1 x*+ y* =0,
D:x=1,y=0,y" =4x (yZO); g Y
8.9. 8.10. x=0,y=0 (xZO,ySO);

p= sy p=(r=p) (7))

D:x*+y*=9, x>+ y* =25,
D:x=1y=0,y"=x (y20); g ¢
8.11. 8.12. x=0,y=0 (xSO,yZO);

. 2
H=3x oy y:(2y—x)/(x2+y2).

D:x*+y*=4, x*+ y* =16,
D:x=2,y=0,y"=x/2 (y20); g g

8.13. , 8.14. x=0,y=0 (xSO,yZO);
u=2x+3y".
y:(2y—3x)/(x2+y2).
1 D:x*+y° =9, x*+ y* =16,
D:x=—,y=0,y" =8 >0);
e1s. 0 Y T (v20); g16. x=0,y=0(x<0,y>0);
u="7x+3y" ,u:(Zy—Sx)/(xz—l—yz).

D:x*+y* =1, x*+ y* =16,
D:x=1,y=0,y" =4x (yZO); g Y
8.17. 8.18. x=0,y=0 (xZO, yZO);

)
H=Txt2y. ,u:(x+3y)/(x2+y2).

D:x*+y* =1 x*+ y* =4,
D:x=2,y"=2x,y=0 (yZO); g Y
8.19. 8.20. x=0,y=0 (xZO, yZO);

u=7x"/4+y/2. lu:(x+2y)/(xz+y2)-

17



D:x*+y*=1 x*+ y* =0,
D:x=2,y=0,y" =2x (yZO); g Y
8.21. 8.22. x=0,y=0 (xZO,ySO);

p=7x/4+y. p=(2x-y)/(x*+y).

D:x*+y*=1, x*+ y* =25,
D:x=2,y=0,y"=x/2 (y20); g ¢
8.23. 824. x=0,y=0 (xZO, ySO);

p="7x*/2+8y.
,u=(x—4y)/(x2+y2).
D: x2+y2:4, Xt + y2 =16,

D:x=1,y=0y"=4 >0);
8.25. PELYERY x(y )’8.26. x:O,y:O(xZO,ySO);

. 2
Iu_6x+3y. #:(3x_y)/(x2+y2).

D:x*+y*=4, x**+ y* =0,
D:x=2,y=0,y"=x/2 (y20); g g

8.27. , 8.28. x=0,y=0 (xSO, yZO);
u=4x+6y".
,u:(y—4x)/(x2+y2).
1 D:x*+y" =4, X+ y* =9,
D:x=—,y=0,y"=2 >0);
s20 )Y x (r20); 830. x=0,y=0(x<0,y>0);
1=4x+9y° ,u=(y—2x)/(x2+y2).
\a D:x:i,y:O,y2:16x (yZO);

pu=16x+9y"/2.

3apayva 9. NnactuHka D 3agaHa HepaBeHCTBaMW, L - MOBEPXHOCTHAsA NNOTHOCTb. HalWTn maccy nnacTuHKu.

D: 1<x*/9+y* [4<2;
D: x*+y*[4<1;

2
9.1 92. y=0, yﬁgx;

n=y.
p=y/x.
D: x*[9+y*/25<1; D: x*[9+y*/25<1;
93. y=0; 94. y=0;
u=xy. ,u:7x2y/18.

18



D: 1<x*/9+y* [4< 4 D: x*[9+y* <1
95. y>0, y<x/2; 96. x=0;
,u:8y/x3. u="7x°.

D: 1<x*/4+y*/9<4;
D: x4+ <1; [A+yf9<4,

9.7. 98. x>0, y<3x/2;
p=4y".
pH=x/y.
D: 1<x*/16+y* [4< 4; D: x*[4+y*[9<1;
99. x>0, y<x/2; 9.10. x=0, y=0;
p=x/y. p=xy.
D: x*[4+y* < D: 1< x*/4+ y* <25;
911, x>0, y=>0; 9.12. x>0, y<x/2;
p=6xy". p=x/y".

D: x*/16+y*<1;
D: x*/9+y*f4<l; [16+y
9.13. , 9.14. x>0, y=>0;
u=xy". e T
u=>5xy".

D: 244y <l D: 1<x°[9+y*/4<3;

2
915. x=20, y=0; 916. y =0, yﬁgx;
=30x’y’.
p=axY 1=y/x.
D:x2+y2/25£1; D:x2+y2/9£1;
917.  y=0; 9.18.  y=0;
w="7x*y. u=35x"y".

D: 1<% + /16 <9;
D: x4+ [9<1; x4y 1629,

9.19. , 920. =0, y<4x;
u=x".
u=y/x.
D: x*[9+y* <1 D: 1<x*[4+)*/16<5;
9.21. x=>0; 9.22. x>0, y<2x;
u=11xy". H=x/y.

19



9.23.

9.25.

9.27.

9.29.

D: 1<x*/9+y*/4<5;

x>0, y<2x/3;
pH=x/y.

X [4+ P [25<1;

p=x"

1< x%/4+ 1 /9<36;

1< X216+ y* <3;

9.24.

9.26.

9.28.

9.30.

D: x*[4+y*[9<1;

x>0, y=>0;
H=xy.

:x2+y2/4£1;

x>0, y=>0;
u=15x"y".

: )c2/100+y2 <1

x>0, y=>0;
1 =06xy".

1< x99+ 16<2;

3apaya 10. Hantm obbem Tena, 3agaHHOro OrpaHNYMBaOLLMMK Ero MOBEPXHOCTAMM.

931. x>0, y>x/4;
u=x/y".
o y=16V2x, y=+/2x,
”z:O, xX+z=2.
10.3 ¥ +y =2, y=+x, y=0,
”z=0, z=15x.
=20,/2 =542
105 Vo 4
z=0, z+y=1/2.
07 x2+y2=2, xz\/;, x=0,

z=0, z=30y.

10.2.

10.4.

10.6.

10.8.

20

y=5Jx, y=5x/3,
z=0, z=5+5Jx/3.

xX+y=2, y:\/;,
z=12y, z=0.

x=5\/;/2, x=5y/6,
5
z=0, Z=g(3+\/;).

xX+y=2, xz\/i

z=12x/5, z=0.



. y=17x/g, y=2\/£,

10.9.
z=0, x+z=1/2.

x*+y° =8, y=+2x, y=0,
z=0, z=15x/11.

10.11

5 5

x="4y, x=—y,
6V YT 1g”
10.13.

z=0, Z=%(3+\/;).

x2+y2=8, xX=4/2y, x=0,

10.15.
z=30y/11, z=0.

y=6\/§, y=\/§,

z=0, x+z=3.

10.17

x> +y° =18, yzﬁ, y =0,
.z=0, z=5x/11.

10.19

10.21.x=7 3y, x=243y,

z=0, z+y=3.
x2+y2=18, x=\/§, x=0,
z=0, z=10y/11.
y=+15x, y=+15x,

z=0, sz/E(H—\/;).

x+y=238, yz\/ﬂ,
.z:3y, z=0.

10.23.

10.25.

10.27

y=5Jx/3, y=>5x/9,

10.10.

10.12.

10.14.

10.16.

10.18.

10.20.

z=0, Z=5(3+\/;)/9.

x+y=4, y=+2x,
z=3y, z=0.

x=19{2y, x=42y,
z=0, z+y=2.

x+y=4, x:\/27,

z=3x/5, z=0.

S LS
= — x’ :—x’
PRI T

z=0, ZZ%(:S-I-\/;).

x+y=6, y=\/§,
z=4y, z=0.

x=5\/;/3, x=5y/9,

10.22.

10.24.

10.26.

10.28.

21

z=0, Z=5(3+\/;)/9.

X+ y=06, x=\/37,

z=4x/5, z=0.

x> +y° =50, y=\/§,
y=0, z=0, z=3x/11.

x=16\2y, x=42y,

z+y=2, z=0.



x=+ly, x=15y, X2 +3% =50, x=4/5,

10.29. 10.30.

z=0, z=15(1+ﬁ). x=0, z=0, z=6y/11.
=172 =242

1031, Ys & Y

z=0, z+y=1/2.

3apayva 11. Hantn obvem Tena, 3agaHHOro orpaH1yYnBaoLLMMK ero NOBEPXHOCTAMMU.

x*+y° =2y, X +y' =y, X'+ =4y,
11.1. 11.2.

z=5/4-x*, z=0. z=+x"+y", z=0.

x2+y2=8x/§x, .

) X +y +4x=0,

113.z=x"+y —64, 11.4. _— 0

z=0 (ZZO). EeT Y, 2=

2 2 2 2

X +y =6x, x_+y =9x, x2+y2=6\/§y,
15 z=4x "+, z=0, 116 z2=x"+y° —36,

y:O (yg()) z=0 (ZZO)

x*+y° =2y, x4+ =2y, X’ +y> =5y,
11.7. 11.8.

z=9/4-x*, z=0. z=Ax"+y", z=0.

x2+y2+2x/§y20, .

2, 2 X +y =4x,

119.z=x"+y" —4, 11.10. 10 12 0

z=0 (ZZO). ST

x*+y°=7x, x> +y* =9x, x2+y2=8x/§y,
1M1 z=+/X"+ 1>, z=0, 112.2=x"+y° — 64,

y:O (yg()) z=0 (ZZO)

x*+y° =2y, x*+y° =3y, X’ +y° =6y,
11.13. 11.14.

z=13/4-x%, z=0. z=+x"+y*, z=0.
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11.15

X+ y2 = 6\/§x,

z=x"+y> =36,
z=0 (ZZO).
x* +y’ =4x,

11.17.

11.19

11.21.

11.23

11.25

11.27

11.29

11.31

z=12-y*, z=0.

x2+y2=4x/§x,
z=x"+y>—16,
z=0 (ZZO).

x2+y2:4y, x2+y2=7y,

z=+x"+y", z=0.

x>+ +2x=0,
z=17/4-y%, z=0.

x2+y2+2\/§x=0,
z=x"+y" -4,
z=0 (ZZO).

x> +y° =10x, x*+y* =13x,

z=AX"+y", z=0,

y=0 (yZO)

x> +y° =2x,
z=21/4—)* z=0.

x>+ +2x=0,
z=25/4-y%, z=0.

X+’ :2x/§y,
116.z=x" +y° —4,
z=0 (ZZO).

x>+ =8x, x’+° =1lx,

1118, z =/x> +y°, z=0,

y=0 (ySO)

X"+t =4y,

z=4-x%, z=0.

x? +y2 :4x/§y,
1.22.z2=x"+y" —16,
z=0 (ZZ O).

x>+ =9x, x*+y>=12x,

1124 z=/x"+y, z=0,

y=0 (yZO)

X"+t =4y,
11.26.
z=6-x, z=0.

X+’ =2/2x,
1128 z=x"+y" —4,
z=0 (ZZO).

x2+y2=5y, x2+y2=8y,

z=+x>+y*, z=0.

11.30.



3apayva 12. Hantn obbem Tena, 3agaHHOro orpaHnyYnBaoLLMMK ero NOBEPXHOCTAMMU.

y=5x"+2, y=17,
124.2=3y" = 7x" =2,
z=3y" -7x* 5.

x:—5y2 +2, x:_3,
123. 2=3x"+ " +1,

z=3x"+y>-5.

y=—6x"+8, y=2,
125.z=x—x"— > —1,

z=x—-x"—y -5

x=5y"-9, x=-4,
127.2=x" +4x—y° -4,

z=x"+4x—-y* +2.

x=5y" -1, x=-3y" +1,

129. 2=2— X" +6)°,
z=—1-x" +6)".
y=-5x"+3, y=-2,

1241. z=2x" =3y —6)" —1,
z=2x"-3y—6y>+2.

x=3y2—5, x=-2,

1243. 2 = 2 —[x" +16)°,
z=8—x" +16y°.

y=5x"-2, y=—4x"+7,
122. 2 =4+9x" +5)°,

z=-14+9x +5y°.
x=2y"-3, x=-7y"+6,

124. z =14+ /x +16y?,

z=-3+,x" +16)°.

y=5x"—1, y=-3x"+1,

126. 2= —2++/3x" + 7,
z=-5+43x>+)7.

y=6x>-1, y=5,
128.2=2X"+x—)",

z=2x"+x—-y" +4,

x=-3y"+7, x=4,

1210, 2 = 2 ++/6x" + 7,
z=34+46x"+°.
y=x"-5 y=—x"+3,
1242. z =4 +/5x" +8)°,
z=1++/5x>+8)".
x=y" =2, x=—4y" +3,
12.14. z:\/16—x2 —y* +2,
z=416-x> -y 1.
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y:2x2—1’ y:]) y=x2—2, y=—4x2+3,

12.15. Z:x2 —5y2 —3’ 12.16. Z=2+\/)C2 +y2,
z=x2—5y2—6. z:—1+\/x2+y2.

x=—4y2+1, x=-3, x=7y2—6, x=—2y2+3,

1247. z2=x" =7y =1, 1218. z =3—12y" + 5x7,
z=x"—T7y" +2. z=-2-12y% +5x".
y:1_2x29 y:_la y:x2_7, y=—8x2+2,

1210. 2= X" +2y+y° =2, 12.20. z =3—12y" +5x7,
z=x"+2y+y° +1. z=-2-12y% +5x".
x=2y2+3, x=25, y=3x2+4, y="1,

1221, z =1 +4/9x” +4)°, 1222. 2 =5—+/2x" +3)°,
z=4+49x" +4)°. z=1-42x" +3)".
x=5y2—2, x=—4y2+7, x=—2y2+5, x=3,

1223, z =4 —[2x" +3)7, 1224. 2 =5—x" +25)°,
z=—1-42x*+3)". z=2—4x" +25)°.

y=-3x"+5, y=2, y=3x"-5, y=—6x"+4,
12.25. 2 =3 ++/5x" + )7, 12.26. z =2 +10x" — y°,
z=—1++5x7 + ) z=-2+10y" - y".
x=4y2+2, x=0, x=3y2—2, x=—4y2+5,
1227. 2= X" +4y" + y+1, 1228. z=4—Tx> =9y,
z=x"+4y" +y+4, z=1-7x* -9y
y=2x"-5 y=-3, y=2x>=3, y=-7x"+6,
1220, 2 = 2+ /X" + 47, 12.30. z =1 - 5x" — 637,
z=—1++x" +4)7. z=-3-5x"-6)".
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y=-2x"+7, y=5,
1231. z =1-2x" +3)°,

z=4-2x"+3)".

3apava 13. Hantm ob6bem Tena, 3agaHHOro OrpaHNYMBaloLLMMM €ro MOBEPXHOCTSAMM.

z2=49-x" -7, z:15\/x2+y2/2,

131, 13.2.
9z/2=x" +y°. z=17/2-x" -y,

i /4—x2—y2 Z=\/64—x2—y2, z=1,

13.3. — 134. x> + )" =60
z=J(x*+%)/255. (BuyTpn tmHHApa ).
L= E_xz_ 2 =34 24 9°
135, \ O Y 13'6'2_ S
2z=x2+y2. Z=10_x2_y2-
. . 2_ 2 —
z=\/25—x2—y2, Z_\/IOO roy e
. _ 138. X" +y° =51
z:\/(x +y )/99 (BH}’TpI/I ]_[I/IJ'II/IHI[pa)-
..Z:23/2_x2_y2. . .6Z:x2+y2-
R e e
13.11. — 13.12. X° + y° =45
z:\/(x +y )/80 (BH}’TpI/I ]_[I/IJ'II/IHI[pa)-
131322m’ 1314226“xz+y2’
| .32/2:x2+y2. | .2216_)62_)/2'
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13.15.

13.17.

13.19.

13.21.

13.23.

13.25.

13.27.

13.29.

13.31.

z:\/36—x2—y2,

z= \/(x2 +7*)/63.

z=yJ144—x* - )?,

18z =x> + 7.

z=49-x" -,
z:\/(x2 +y2)/35.

z:\/36—x2—y2,
9z =x>+y°.
z:\/16—x2—y2,

z:\/(x2 +y2)/15.
z:\/4/9—x2—y2,
z=x"+y°
z=49-x" -,
z:\/(x2+y2)/8.

z:\/64—x2—y2,
12z =x> +y°.
z:\/36—x2—y2,

z :\/(x2 +y2)/3.

13.16.

13.18.

13.20.

13.22.

13.24.

13.26.

13.28.

13.30.

z:\/64—x2 —yz, z=4,
x> +7y° =39
(BHyTpH I_[I/IJ'II/IHI[pa).

z=3x*+y’ /2,

z=5/2-x"-y".

z:\/49—x2 —yz, z =3,
x* + y2 =33
(BHyTpH I_[I/IJ'II/IHI[pa).

z=94/x’ +y2,

z=22-x"-y".

z=\/36—x2 —y?, z=2,
x*+y* =27
(BHyTpH I_[I/IJ'II/IHI[pa).

z=124x" + 7,

z=28-x" -y’

z:\/25—x2—y2, z=1,
x*+y* =21
(BHyTpH I_II/IJ'II/IHI[pa).

z=9x" +y’ /2,

z=11/2-x" -y

3apaya 14. Hantm obbem Tena, 3agaHHOro OrpaHNYMBaloLLMMM Ero MNOBEPXHOCTSAMM.



14.1.

14.3.

14.5.

14.7.

14.9.

14.11.

14.13.

14.15.

14.17.

14.19.

14.21.

z:2—12(x2+y2),
z=24x+2.
z:8(x2+y2)+3,
z=16x+3.
z:4—14(x2+y2),
z=4-28x.
z:32(x2+y2)+3,
z=3—-64x.
z:2—4(x2+y2),
z=8x+2.
z:24(x2+y2)+1,
z=48x+1.
z:—16(x2+y2)—1,
z=-32x-1.
z=26(x2 +y2)—2,
z=-52x-2.
z:—2(x2+y2)—1,
z=4y-1.
Z=30(x2+y2)+1,
z=60y+1.
z=2-18(x"+)7),
z=2-36y.
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14.2.

14.4.

14.6.

14.8.

14.10

14.12.

14.14.

14.16.

14.18

14.20.

14.22

2=10[ (x=1) +y7 |41,
z=21-20x.

2=2-20{ (x+1) +7 |,
z=—40-38x.

z=28) (x+1) + )" |+3,
z =56x+59.
z:4—6[(x—1)2 +y2},
z=12x-8,

=22 (x=1) + )" |+3,
=47 —44x.

z2=2-18] (x+1) +y? |
z=-36x-34.

z=30|:(x+1)2 +y2}+1,

z=60x+61.

=2 (x=1) +y? |1,

z=4x-5.

z=26| (x-1) +" | -2

z=50-52x.

z=—16[ (x+1) +y? |1,
z=-32x-33.

z=24] (x+1) + 7 |+,

z=48x+49.



z:22(x2+y2)+3,

14.23.

z=3-44y.

z:4—6(x2 +y2),
14.25.

z=12y+4.

z :28(x2 +y2)+3,
14.27.

z=56y+3.

z=2-20(x’ +y2),
14.29.

z=2-40y.

z:lO(x2+y2)+1,
z=1-20y.

14.31.

N
I
[\.)
.|;
—

(x 1) yz},

14.24.
z=8x—06.

7T 32[(x—1)2 + yz} +3,
z=67—64r.

TS 4—14[(x+ 1) + yz},
z=-28x—-24.

e 2T 8[(x+ 1)2 + yz} +3,
z=16x+109.

3apayva 15. Hantn obvem Tena, 3agaHHOro HepaBeHCTBaMM.

1<x*+y*+2°<

15.1. — )C +y <z<
\ 35 V

—x<y<0.

4<x*+y" +2° <64,

15.3. 2 2
P L )
3 V3
1<x” +y* +2° <36,
15.5. 2, 2
z2 X Ty —\/gxﬁyﬁx/gx.
99
1<x” +y* +2° <49,
2 2
157.0<z < x+y’
24

1<x”+y* +2° <64,
\/ﬁ \/7
<0

X<y
4<x*+y* +2° <36,

15.4. /x + 37
63

25<x* +y” + 27 <100,

15.6. x + y
,/ x<y<—3x.
99

25<x° +y* +27 <49,

/x +
15.8. — y <z<

X
RN
NE y

I/\

e

y>—

29



4<x* +y*+2°< 16<x* +y” + 2> <100,

2 2 2 2
x>+ / X"+ X+

15.9. — y 15.10. 4 <z< 4 ,
15 3

xSySO. \/ngySO.

16<x2+y2+22£64,
16<x* +y* + 2> <100,

x2+ 2
z< jy, ~Bx<y<-

15.11.

4<x*+y* +2° <49, 36 <x*+y* +2° <121,
15.13. 2, .2 15.14.
al +y, y <0, yﬁx/gx. z2— X +y’ y 20, yZ\/gx.
99 99
4£x2+y2+22£64, 36<x2+y2+22£144,
2 2
15.15.0<z < Xy , 15.16. — X +y <z<0,
24 24

y<\/—x T y>\/—x T

+y*+ 27 <81, 36<x°+y° +z° <144,
2 2 2
15.17. — y z< X ) , 15.18. — X +y <z< Xy ,
V 3 35 V' 3 35
0<y<-— 0<y<—/3x.

36<x” +y* +2° <100,
36<x* +y° +2z7 <144,

x2+ 2
z< Y SBx<y<

X
3 7 J3

x> +y°
63

< \/gx.

15.19. 15.20. Z = —

9

X
—=<
J3

30



9<x*+y* +2° <64, 49 < x* +y° + 27 <144,

2 2
X + x +
15.21. Z 2> Y 15.22. z < — y
99 \/

»

X X X X
<, y<——. yp-—, yx-——.
J3 J3 J3 J3
9<x*+y* +z° <81, 49<x* +y* + 27 <81,
2 2
1523.0<z < i 15.24.—,/x +y
24
y<0, y=< y20, y=
3 w3
16 <x*> +y* +z> <100, 64<x”+y* +2° <196,
2 2 2 2
15.25.—,/)6 o <z< X Ty , 15.26. — x +y ‘/x +y ,
3 35
0<y<x Ogyﬁfx.
64<x2+y2+22£196 64<x2+y2+zz<144
15.27. 15.28.
x> +y° ’ X <y <0, x’ +y 0<y < r
3 NE 63 J3
16<x* +y* +2z° <81, 64<x* +y* +2z° <169,
15.29. Z 2> X +y , 15.30. Z < — X +y
99 99
y<0, yS—\/gx. y =0, y>—fx

16<x* +y* + 2> <100,

[x? +y2
1531. 0<z <
24

VS

<
I/\
I/\
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3apayva 16. Teno V 3agaHo orpaHM4MBalOLLUMK €ro NOBEPXHOCTAMM, W - MAOTHOCTL. HanTtn maccy Tena.

64(x2+y2):zz, x*+y’ =4,
161. y=0, z=0 (y=0, z>0),
p=5(x*+y")/4.
X+ +z =4, X+’ =1,
16.2. (x2+y2£1), x=0 (xZO);
n=4lz|.
x> +y° =1 x*+y° =2z,
163.x=0, y=0, z=0 (xZO, yZO);

u=10x.
16 4
X +y'=—2", xX+y' ==z,
Y 9 ¥
t64.x=0, y=0, (x>0, y>0);
u=280yz.

x2+y2+22:1, x2+y2:4zz,

16.5. x =0, y=0, (xZO, y 20, 220);
u =20z

166. x=0, z=0

x° +y2+z2 =16, x2+y2 =4,
16.7. (x2 +1° < 4);

,u=2|z|.
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x*+y' =4, x*+y* =8z,
168.x=0, y=0, z=0 (x>0, y>0);
U =>5x.

4 2

2 2 2 2 2

X + =—Zz, X + =—-Zz,
Y705 7S

169. x =0, y=0, (xZO, yZO);
u=28xz.

x2+y2+22:4, x2+y2:Z2,

1610. x=0, y=0, (x>0, y>0, z>0);
u=06z.

x=0, y=0, z=0

b (x>0, y>0, z20),

,u:2(x2+y2).
x> +y°+z2°=9, x*+y° =4,
16.12.(x2+y2£4), y=0 (yZO);
u=l.
x*+y’ =1, x*+y° =6z,
1643. x=0, y=0, z=0 (x>0, y>0);
1 =90y.

1
x2—|-y2 z’ x2+y2=—Z,

:2_52 5
16.14. x=0, y=0, (xZO, yZO);
u=14yz.
x2+y2+22:4, x2+y2:9z2,
16.15. x =0, y=0, (xZO, y >0, 220);
u=10z.
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16.16.

16.17.

16.18.

16.19.

16.20.

16.21.

16.22.

9(x2+y2):zz, x2+y2:4,
x=0, y=0, z=0
(xZO, y 20, ZZO),

x* 4yt =1, (x2+y2£1),
u=l

x*+y° =1, x¥*+y° =z,
x=0, y=0, z=0,

(xZO, yZO),

u=10y.

¥ y2:4L9 2’ xz—l—yz:lz,
x=0, y=0, (xZO, yZO);
u=10xz.

x2+y2+22:4, x2+y2:4zz,

x=0, y=0, (xZO, y 20, 220);
u=10z.

16(x2+y2):zz, X"+ =1,

x=0, y=0, z=0 (xZO, y 20, ZZO),
,u:5(x2+y2).

x*+y*+z° =16,

x*+y’ =4 (x2+y2£4);

u=l
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16.23.

16.24.

16.25.

16.26.

16.27.

16.28.

16.29.

16.30.

X +yi=4, x4yt =4z,

x=0, y=0, z=0 (XZO’ yZO);
u=>5y.

Y +yi=2t i 4yt=z,

x=0, y=0, (x>0, y20);
u=35yz.

Ky =l K4y =2
x=0, y=0, (x20, y20, z20);
u=32z.

X ryt=zl x4yt =4,

x:O’ y:O, ZZO

(xZO, y 20, ZZO),
x2—|—y2+22=9, x2+y2=4,
(x2+y2£4), z=0 (z20);
u=2z.

x*+y° =1, x*+y° =3z,

x:O’ y:O, Z:O

(xZO, yZO);
u=15x.
4 2
X +yt=—2, X+y’=Zz,
Y "9 g
x=0, y=0, (x>0, y>0);

u=20xz.

X*+y +z =16, x*+y* =9z,
x=0, y=0, (x20, y20, z20);
u=>5z.
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