VIII. BEKTOPHBIN AHAJIN3
3aganus

3amaua 1.
HaiitTi npou3BOAHYIO CKaJSIPHOTO IMOJIS u(x, y,z) B Touke M 10 HampaBIEHHUIO HOPMAIIU

K MIOBEPXHOCTH S , 06pa3syrolel OCTPhI Yol ¢ MOJ0KUTENILHBIM Hanpasieauem ocu Oz .

LlLu=4m(3+x")-8xz, §:x" -2y +227=1, M(1, 1, 1).
12.u=x\y+ 3z, S:dz+2*—y* =0, M(2, 4, 4).

13.u=-2In(x"=5)-4xyz, S:x°+2)y° -2 =1, M(1L 1, 1).
1.4.u=ix2y—\/x2+522, S: 2P =x>+4y> -4, M(—2, % 1).

15, u=xz"—x’y, S:x*—y"=3z+12=0, M(2, 2, 4).

16 u=x\y—yz%, S:x’+y' =4z, M(2,1,-1).

17.u=Tn(1/13+x7)—4xyz, S: T -4y’ +427=7, M(1, 1, 1).

1.8. u =arctg(y/x)—8xyz, S:x’+y*-2z"=10, M(2, 2, -1).

19. u=In(1+x")-xNz, S:4x’ -y +27 =16, M(1, -2, 4).

110, u=\x" +y" =z, S: ¥ +y =24z, M(3,4,1).

L u=xy—(z+y)Vx, S:x*—y*+22=4, M(1, 1, -2).

L2 u=Jxy —N4-2, S:z=x'—y", M(L 1,0).

L3 u=( 42 +22)", 82—t -1=0, M(0, -3, 4),

L4 u=In(1+x"+y")-Nx*+2°, S: %" —6x+9y° +2° =4z+4, M (3,0, -4).
Haiftu npoussoyto ckamsproro noss u(X, y,z) B Touke M 1o nanpasienmio sexropa 1.
u=(x2+y2+zz)3/z, u=x+ln(zz+y2),

115 1=i—j+k, 1.16. 1==2i+ j—k,
M, 1, 1). M(2,1,1).
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1.17.

u =x2y—\/xy+zz,
1=2j-2Kk,
M(1, 5, -2).

u=yln(1+x2)—arctgz,
1.18. 1 =2i-3j -2k,
M(0, 1, 1).

1.19.

u= x(lny—arctgz),
1=8i+4j+8Kk,
M(—2, 1, -1).

u= ln(3—x2)+xyzz,
1.20. 1 =—i+2j—-2Kk,
M(1, 3, 2).

u= sin(x+2y)+ xXyz,

u= xzyzz—ln(z—l),

121, 1=4i +3j, 1.22. 1= 5i—6j+ 25k,

M(z/2, 37/2, 3). M(1, 1, 2).

u:\/;— Yz

u=x"+y* +z°, v oox+ly
123. 1= j—k, 124, 1=2i+k,

M(1, -3, 4). M (4,1, -2).

U=1xy +y9-2°, u=2x+y+yarctgz,
1.25. 1=-2i+2j—Kk, 1.26. 1 =4i -3k,

M(1, 1, 0). M(3,2, -1).

u=z"> +2arctg(x—y),

u= ln(x2 +y2)+ xyz,

127 1=i+2j- 2K, 128 1=i—j+5k.
M(1, 2, A1), M(1, 1, 2),
X
U=x= uzln(x+\,y2+zz), u=x"—arctg(y+z),
129.1=5i+j—Kk, 130. 1=—2i— j+k, 131.1=3j— 4Kk,
M (-4, 3, 1), M(1, 3, 4), M(2, 1, 1).



3anava 2. Haiitu yron Mexay rpagueHTaMy CKaJISIPHBIX TOJIEH U (x, Y.,z ) u U(x, Y, Z )B

touke M .
3

2
s e M(\/E,

22. 0= i—i 3, u=x2y23, M| 2, l,\/E
X 9y =z 3 V2

347 z’ 1 3
2.3.029\/§x3—y———, u=—y, M-, 2, |- |
W2 3 Xy 3 2

3 4 1 z 1
2 u=—o, M|, 2, — |
i (L
3 2

2.5. U=x?+6y3 +3\/gz3, u :x—z, M(\/E,

24. 0=

2
26. 0=32x* =2 1+322%, u=Z—2, M l, 2, \/z .
J2 Xy 3 3

2
Xz 1

27. 0=6J6x" —661* +22°, u=", M

28 0=—"——" u=
2x 2y 32 X

2 2
2.9. U=3\/§x2—y——3\/522, uz%, M l, 2, \/g .
2 z 3 3

3.2
o0 p=spd Loy M(l, 2,

x y ez’ z
4J_\/—1 1

2.11. v=— , M| 2,
TN (

ffz y_ZZ,M(l 11}

2
2.12.u=§+3—£ y=— M(x/?, V2, 73]

x y 232z vz



2.13.

D=

2.14. v=

2.15.

2.16. b=

U=

2.17. v

218. v=

2.19.

2.20.

2.21.

2.22.

2.23.

2.24.

2.25.

U=

U=

L=

U=

1 1
x> +9y* +62°, u=xyz, M(l —, —j

2,3 Vo, \f 3
x 2y 4z’

L»Jl\)

(O8]

—
;/

2 1
x/_x ———6\/_2 . u=xy’z, M(l, —, — |.
D g 3 6
V6 V6 2 x M[1 L1
2x 2y 327 y229 \/5) \/59 \/g .
23
6,2,383 v ylpp B
X y 242z X 2
L 22 33 2 (1 53
\/Ex ¥ 229 ¥ s \/59 s 2 .
1 1
6r/6x —636y° +22°, u=-2, M[ — ?j
g w6 Ve
2
yz 1 1 1)
X =y =3z, u=—, M , ,
x (ﬁ V27 3
3x* y° z° 2 2
+\/— ’ = ’ M PR 29 5 |
R Ty (3 sj
3 3 2
y 8z X J3
s M \/59 \/59 |-
EE R [ zj

9fx—— 4z xszlz\/E
2\/—\/— 239 3992'

\/_x _—_6\/_2 = 129 ML%)L
J2 0’z 3 6




2.26.U=x2+9y2+622, uzi, M1, l, L )
xyz 3" J6
227, =2 —2\6—3\6, u=——, M L, \/5,—3.
\/Ex y 2z Vz \/5 2
2.28.U=—4\/§+\/§+ ! , u:xzyz, M| 2, l, LJ
x 9y 3z 3" J6
x3 y3 8Z3 yZZ3 3
229 o= 227 y=2" M2, 42, 22
V2 N2 43 X’ 2
3 3 2
230, = +2ﬁy 832, u="2, M 2 30
J2 3 X 3°\N2° 2

2.31. U=x2—y2—3zz, u=—-, M(



3.1.
3.3.
3.5.

3.7.
3.9.

3.11
3.13

3.15.
3.17.
3.19.
3.21.
3.23.

3.25.
3.27.

3.29.
3.31.

3agaua 3. HaiiTu BeKTOpHBIE JIMHUU B BEKTOPHOM T10JIE A.

a =4yi—9xj.
a=2xi+4yj.
a=xi+4yj.

a=4zi-9xk.
a=4yj+8zk.

. a=2xi+8zk.
. a=4zj—9yk.

a=>5xi+10yj.
a=yj+4zk.
a =9yl —4xj.

a=4xi+yj.

a=xi+zKk.

a=4xi+zk.

a=9zj—4yk.

a=06xi+12zk.

a="7yj+14zk.

3.2. a=2yi+3xj.

3.4. a=xi+3yj.

3.6. a=3xi+6zk.

3.8. a=2zi+3xk.

3.10.

3.12.
3.14.

3.16.
3.18.
3.20.
3.22.
3.24.

3.26.
3.28.

3.30.

a=yj+3zk.
a=xi+3zk.
a=2zj+3yk.
a=2xi+0yj.
a=xi+yj
a=>5yi+7xj.
a=2yj+6zk.
a =9zi —4xk.
a=>5zi+7xk.
a=2xi+6zk.

a=>5zj+7yk.



3agaya 4. HaiiTi mOTOK BEKTOPHOIO MOJII & Yepe3 YacTh IMOBEPXHOCTH S, BHIPE3AEMYIO
mwiockoctsimu B}, P, (HopMainp BHEIIHsS K 3aMKHYTOHW IMOBEPXHOCTH, 0Opa3yeMoil JaHHBIMH

OBEPXHOCTSIMHU ).
a=xi+yj+zk. a=uxi+yj—zk.

41.8: x*+y* =1, 42.8: x*+y* =1,
B:z=0,P:z=2. B:z=0,P:z=4.
a=xi+yj+2zk a=uxi+yj+ k.

43.8: x*+y* =1, 44.8: x"+y* =1,
B:z=0,P:z=3. B:z=0,P:z=1.
a:xi+yj+xyzk. a:(x—y)i+(x+y)j+zzk.

45.8: x*+y° =1, 46.S: x*+y° =1,
P:z=0,P:z=5. P:z=0,P:z=2.
a=(x+y)i—(x—y)j+xzk. a=(x3+xy2)i+(y3+x2y)j+zzk.

47.8: x> +y* =1, 48.8: x> +y* =1,
B:z=0,P:z=4. B:z=0,P:z=3.
a=xi+ yj+sinzk. a=xi+yj+k.

49.8: x*+y* =1, 410. S: x* +y° =1,
P:z=0,P:z=5. P:z=0,P:z=2.

HaiiT IOTOK BEKTOPHOIO IO & YEPE3 YacTh MOBEPXHOCTH S , BBIPE3AEMYIO ILIOCKOCTBIO
P (sHopmaip BHENIHSASA K 3aMKHYTOM MOBEPXHOCTH, 00pa3yeMoil JaHHBIMH TIOBEPXHOCTSIMH).

4.11.a:(x+xyz)i+(y—yx2)j+(z—3)k, S:x*+y' =7 (ZZO), P:z=1.
412.a=yi—xj+k, S:x*+y' =2 (ZZO), P:z=4
413. a=xyi—x"j+3k, S:x*+y° =27 (22

O) P:z=1.
4.14. a=xzi+yzj+(zz—1)k, S:x’+y’ =2
>

(220), P:z=4,
0

415.a=yxi—pxX’j+k, S:x+y’ =2 (Z ), P:z=5.



4.16.

4.17.

4.18.

4.19.

4.20.

4.21.

4.22.

4.23.

4.24.

4.25.

4.26.

4.27.

4.28.

4.29.

4.30.

4.31.

a=(xz+y)i+(yz—x)j+(-2)k, S:x*+)y’=z" (220), P:z=3.
a=xyzi—x’zj+3k, S:x’+y’ =z’ (220), P:z=2.
a=(x+xp)i+(y-x)j+(z-1)k, S:x"+y" =2 (z20), P:z=3.
a=(x+y)i+(y—x)j+(z-2)k, S:x’+y*=z" (220), P:z=2.
a=xi+yj+(z-2)k, S:x*+y*=z"(z20), P:z=1.
a=(x+xz)i+yj+(z-x" )k, S:x’+)y +2'=4(220), P:z=0.
a=xi+(y+yz’)j+(z-27 )k, S:x+y +27=4, P:z=0(z20).
a=(x+z)i+(y+z)j+(z—x—p)k, S:x*+)y’+z°=4, P:z=0(z20).
a=(x+xy)i+(y-x*)j+zk, S:x’+y +2°=1, P:z=0(z20).
a=(x+z)i+yj+(z—x)k, S:x*+)y°+z°=1, P:z=0(z20).
a=xi+(y+yz)j+(z-y )k, S: ¥ +y +2°=l, P:z=0(z20).
a=(x—y)i+(x+y)j+zk, S:x*+y’+z’=1, P:z=0(z20).
a=(x+xz’)i+yj+(z—2c )k, S:x+y*+2°=9, P:z=0(z20).
a=(x+y)i+(y-x)j+zk, S:x*+y*+z°=4, P:z=0(z20).
a=(x+xy )i+(y—yx*)j+zk, S:x’+)y +2°=9, P:z=0(z20).

a=xi+(y+z)j+(z—y)k, S:x*+y*+z=9, P:z=0 (ZZO).



5.1.

3agaua 5. HaiiTu OTOK BEKTOPHOTO TOJIST & Yepe3 9acTh IUIOCKOCTH P, pacronoeHHyro B
IIEPBOM OKTaHTe (HOpMaJjib 00pa3yeT ocTphlil yroiu ¢ ocero O2).

a=xi+yj+:zk
P:x+y+z=1

a=yj+zk
5.2. &
P:x+y+z=1

5.3.

a=2xi+yj+zk
P:x+y+z=1.

5.4 a=xi+3yj+2zk
O Pix+y+z=1,

5.5.

a=2xi+3yj
P:x+y+z=1

s a=xi+yj+zk
P x2+y+z=1.

5.7.

a=xi+2yj+:zk
P: x/2+y+z=1.

5 g a=yj+3zk
P x[2+y+z=1.

5.9.

a=xi+yj+:zk
P:x+y/2+z/3=1.

510 a=2xi+yj+:zk
O Pix+y/2+z/3=1.

a=3xi+2zk

5.11.

P:x+y[2+z/2=1.

s 1o a=2xi+3yj+zk
P x3+y+z/2=1.

a=xi+3yj—zk

5.13.

P: x/3+y+z/2=1.

s 14 a=-2xi+yj+4zk
P x3+y+z/2=1.

a=xi—yj+6zk

5.15.

P: x/2+y/3+z=1.

s 16 a=2xi+5yj+5zk
P x/2+y/3+z=1.

a=xi+yj+zk

5.17.

P: 2x+y/2+z=1.

s 18 a=2xi+yj—2zk
P 2x+y[2+z=1.

a=xi+yj+2zk

5.19.

P: 2x+y/2+z=1.

a=-—xi+yj+12zk
5.20.
P:2x+y/2+z=1.

5.21

a=xi+3yj+8zk
P x+2y+z/2=1.

a=xi—yj+6zk
5.22.
P:x+2y+z/2=1.



a=xi+2yj+5zk a=xi+4yj+5zk

5.23. z 5.24. z
P:x+2y+—=1. P:x+2y+—=1.
2 2
a=xi+yj+:zk a=2xi+yj+:zk
5.25. e 5.26. T
P:2x+3y+z=1. P:2x+3y+z=1.
a=2xi+3yj+zk a=2xi+3yj+4zk
5.27. e 5.28. SRS
P: 2x+3y+z=1. P: 2x+3y+z=1.
a=xi+9yj+8zk a=8xi+11yj+17zk
5.29. yres 5.30. ¥ Y -
P:x+2y+3z=1. P:x+2y+3z=1.

531a=—ﬁ+2ﬂ+zk
TP x+2y+3z=1.
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3agauya 6. HaiiT OTOK BEKTOPHOTO TOJIST A Yepe3 YacTh IUIOCKOCTH P, pacronoxkeHHyo B
1 okranTe (HOpMab 00pa3yeT ocTphlii yroiu ¢ ockio OZ).

a:7xi+(57zy+2)j+47zzk,
P:x+y/2+4z=1.

6.1.

a=27xi+(7y+2)j+7nzk,

6.2.
P:x+y/2+z/3=1.

o, A=9mi+j-3zk,
P x/3+y+z=1

a= (2x+1)i — yj+37zk,

6.4.
P: x/3+y+2z=1.

6 s a="7xi+97yj+Kk,
T Pix+y/3+z=1.

66 a=1i+5yj+11rzk,
P:ix+y+z/3=1.

a=xi+(7rz—1)k,
P: 2x+y/2+z/3=1.

6.7.

63 a=57rxi+(9y+1)j+47rzk,
P x/2+y/3+z/2=1.

a=2i—yj+377[zk,

a=972'xi+(5y+1)j+27rzk,

6.9. 6.10.
P: x/3+y+z/4=1. P 3x+y+z9=1.
61 a=77zxi+27ryj+(7z+2)k, 612 a=7ryi+(4—22)k,
O Pix+y+z/2=1. P 2x+y/3+z/4=1.
a=(3z—1)xi+(97y+1)j+672k, a=xi+—yj+(4-22)k,
6.13 6.14 2
. . x y Z . .
P: —+=+—=1. y z
P:x+=+—=1.
2 3 9 3772
a=(5y+3)j+11lrzk, a=97yj+(7z+1)k,
6.15 (y )J e 6.16 it (Z )

P:x+y/3+4z=1.

P x+y+z=1

a=rxryj+ (1 —ZZ)k,

6.17.
P: x/4+y/2+z=1.

a= (277[ —l)xi + (3477)/ + 3)j + 207 zK,

6.18. y
P: 3x+§+z:1.

a=rxi+2j+2nzk,
6.19.
P: x/2+y/3+z=1.

a=4rxi+7Trxyj+ (22 + l)k,

6.20.
P: 2x+y/3+2z=1.
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6.21

a=3zxi+6ryj+10Kk,
P 2x+y+z/3=1.

a=rmxi—2yj+Kk,
6.22.
P: 2x+y/6+z=1.

6.23

a= (217 —1)xi+627yj+(1-272)k,

P: 8x+y/2+2z/3=1.

a=mxi+27yj+2Kk,
6.24.
P: x/2+y/4+z/3=1.

6.25

a=9zxi+27ryj+8Kk,
"P: 2x+8y+z/3=1.

a=77zxi+(4y+1)j+27zzk,
P: x/3+2y+z=1.

6.26.

6.27

a=6xxi+37yj+10Kk,
P 2x+y/2+z/3=1.

a= (7z —1)xi+ 27 yj +(1—7zz)k,

6.28.

J JEA A
2 3

4

l.

a:%xi+7zyj+(4—22)k,

6.29.

Pix+i+Z=1.
3 4

a="Trxi+4ryj+ 2(2 +1)k,

6.30.
P: x/3+y/4+z=1.

6.31

a=57rxi+(1—2y)j+47rzk,
P: ox/2+4y+z/3=1.

12



3agaya 7. HaliTy IIOTOK BEKTOPHOIO IOJS & 4YEPE3 3aMKHYTYIO IIOBEPXHOCTH O (HOpMAaIb
BHEIIIHSIS ).

71 a=(e’+2x)i+e j+e'k, S x+y+z=1,x=0,y=0,2=0.

328 +x)i+(e"=2p)j+(2z- )k, S: X’ +)’ =27, z=1,z=4.
73.a=(lny+7x)i+(sinz - 2y)]+( ZZ)k,S:x2+y2+zz=2x+2y+22—2.
74.a=(cosz+3x)i+(x—2y)j+(3z+)° )k, §: 2 =36(x* +y7), z=6.
75.a=(e " —x)i+(xz+3y)j+(z+x° )k, S: 2+ y+2=2,x=0,y=0, z=0.

7.7.a=(4x— 2y2)1+(lnz 4y)J+(x+3z/4) LS X +y 427 =2x+3.

U
+
T

\_/

=

(

(

(

76.a=(6x—cosy)i—(e"+z)j—(2y+3z)k, S: ¥+’ =2", z=1,z=2.

(

( 1+(4y I)nyk S: 22 =4(x"+)%), z=3.

-

\/; x)1+ z)k,S: 3x-2y+z=6,x=0,y=0, z=0.
yz+x)1+(x +y)]+(xy +z) , S X +y 22 =2z
ezy+x)1+ x 2y j+(y +3z)k S:x—y+z=1,x=0,y=0,z=0.

=(vz - 2x>1+e+3y]+ y+xk, St x*+y'=2",2z=2,z2=5.

e +x/4)1+ Inx+y/4) ]+4k S: X +y +z°=2x+2y-2z-2.

=(
=
=

714 a=(3x-2z)i+(z-2p)j+(1+22)k, S: 2 =4(x +°), z=2.
(ey+2x)1+ (x—»)j+(2z-Dk, S: x+2y+2z=2,x=0,y=0, z=0.
(
(
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7.19. a= (8yz x)1+(x —1)]+( y—ZZ)k,S: 2x+3y—z=6,x=0,y=0,z=0.
7.20. a =(y )i+(x2+3y)j+xyk,S: x4y +2° =2x
7.21. a :(2yz x)1+(xz+2y)1+(x +z) , S y—x+z=1,x=0,y=0,z=0.
7.22. a =(smz+2x)1+(s1nx 3y)J+(51ny+2z) , S X +y =2, 2z=3,2z=6.
7.23. a:(cosz+x/4)i+(ex+y/4)j+(§—ljk, S: x>+ +22=2243.

. 22:x2+y2,
7.24.a=(x/;+1+x>i+(2x+y)j+(s1nx+z)k,S:{ |

z=1.

7.25. a :(Sx 6y)1+(11x +2y)]+(x —4z)k S {x+y+2z:2,

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

2 2 2
X +y =z,

(.2 2 . z_ 1 — .
7.26.a—(y +z +6x)1+(e 2y+X)J+(x+y z)k, S {z=1,2=3.

7.27. a=%(x+Z)i+i(x-z+y)j+(xy—2)k, S:x*+y +z"=4x-2y+4z-8.

2:9 2 2
7.28. a =(3yz x)1+(x _ )j+(6Z—1)k,S: {Z (x +y )3
z=3.
x+2y-3z=06,
29.a=(yz-2 2z)k, S':
7.29. a=(yz=2x)i+ (sinx+y)j+(x-22) {x:O,y=O,z:O.
7.30. a =(8x+1)l+(zx 4y)J+(e —Z) ,Six2+y2+22=2y,
731 a = (2y=S5x)i+ (v —1)j+ (2 +2z2)k, S {2x+2y_2=4,

x=0,y=0,z=0.
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3agaya 8. HaiiTi IOTOK BEKTOPHOTO IO & Yepe3 3aMKHYTYIO TIOBEPXHOCTH O (HOpMallb

BHEIITHSA).
a=(x+z)i+(z+y)k,
8.1. q. x>+ =09,
z=x,z=0 (ZZO).

a=2xi+zk,
8.2. {Z =3x" +2y% +1,
S:

x*+y*=4,z=0.

a=2xi+2yj+zk,

8'3'S' {y=x2,y=4x2,y=1 (xZO)

z=y,z=0.

a =3xi — zj,

84, Jz=6-x" ="
|2 :x2+y2(220).

a:(z+y)i+yj—xk,

8.5. g X2 -|—y2 =2y’
y=2.

a=xi—(x+2y)j+yk,

86S. x2+y2=1,Z=O’
' x+2y+3z=6.

a=2(z—y)j-|—(x—z)k,
7. . {z=x2+3y2+1, z=0,

x*+y°=1.

a=uxi+zj—yk,
88. z=4-2(x*+7),
. 2:2(x2+y2).

a=zi—4yj+2xKk,

8.9.S: Z=x2+y2,
z=1.

a=4xi-2yj-zk,

8.10. S {3x+2y=12, 3x+y=6,y=0,

X+y+z=6,z=0.

a=xi—2yj+xKk,
$11. {x+y=1, x=0,y=0,

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

a=rzi+xj—zKk,
812 4z =x"+y?,
z=4.

a=6xi—2yj—zk,

=3-2(x*+%),
813 )7 (x*+57)
z=x"+)" (220).

a=(z+y)i+(x—z)j+zk,

814.S x> +4y° =4,
C|3x+4y+z=12, z=1.

a=(y+22)i—yj+3xk,

8.15. S. {32 = 27—2(x2 +y2),

2 =x"+y7, (ZZO).

a=(y+6x)i+5(x+z)j+4yk,

8.16.S y=x,y=2x,y=2,
. z=x"+y%, z=0.

15



a=yi+5y)+zk,

a=zi+(3y—x)j—zk,

8.17. {x2+y2= , 8.18. x4y =1,
: S:
Z:x92=0(220)- z=x"+y"+2,z=0.
a=yi+(x+2y)j+xk, a=(x+y+z)i+(2y—x)j+(3z+y)k,
2 2
) _ _ _
8.19. R 8.20. y=%y=2%x=l,
S:3z=x>+)", S:z=x"+)7,
z=0. z=0.
a=7xi+zj+(x—y+52)k, a=17xi+7yj+11zk,
z=x"+)°, fzzxz_'_yz,
8.21. 8.22. .
S: qz=x"+2y, A <Z=2(x Ty ),
y=x,y=2x,x=1. y=x",y=x.
a = xi — 2yj+ 32K, a=(2x+y)i+(y+2z)k,
8.23. ¢ {x2+yzzz, 8.24.S. z=2-4(x"+y%),
z=2x. . z:4(x2—|—y2).
a=(2y—3z)i+(3x+2z)j+(x+y+z)k, a=-2xi+zj+(x+y)k,
8.25.S: x2+y2: , 8.26.S: x2+y2:2y,
z=4-x-y,z=0 z=x"+y,z=0.
a=(2y—15x)i+(z—y)j—(x—3y)k, a=(y+z)i+(x—2y+z)j+xk,
8.27. z=3x"+y 41, 2=0, 828.  [x*+3°=1
S: 1 S: ’
x2+y2:Z. {Z=x2+y2,2=0.
a=(3x—y—z)i+3yj+2zk, a=(x+y)1+(y+z)1+(z+x)k,
8.29. ., 8.30. y=2x,y=4x, x =1,
S: {sz +y7,z=2y S: 5
z=y",z=0.
a=(x+z)i-|—yk,
8.31.S: Z:8—x2—y2,

16



3agaya 9. HaiiTi IOTOK BEKTOPHOTO IO & Yepe3 3aMKHYTYIO TIOBEPXHOCTH O (HOpMallb
BHEIITHSA).

a=x"i+xj+ xzk, a:(x2+y2)i+(x2+y2)j+(x2+y2)k,
9.1. z=x"+y%, z=1, 9.2. 2442
g- y S z=x"+)7,
x=0, y=0 (1 okranr). z=0,z=1.
a=xi+)y’j+ 2k, a=x’i+yj+zk,
9.3. X+ +z° =4, 9.4. x> +y +z7 =1,
Sy, L, S
Xty =z (220). Z=O(ZZO).
a=xzi+zj+ yk, a =3xzi—2xj+ )k,
9'5'S' x2+y2:1—z, 9'6'S' X+y+z=2,x=1,
" |z=0. " |lx=0,y=0,z=0.
a=xi+)y’j+ 2k,
s o, a=xi+y’j+ 'k,
9.7. X“+y +z7 =2, 9.8. .,
A S:x +y +z°=1.
z=0 (ZZO).
a:(zx+y)i+(zy—x)j—(x2+y2)k,
a=y’xi+z yj+x’zk,
99 x2+y2+22:1’ 910 ) ) )
S: S:x"+y +z° =1
z=0 (220).

a=x’i+)’j+ 2k, 5
., a=x"i+xyj+3zk,
X +y +z0 =1,
9.11. 9.12.  [x*+y? =22,
S: 3x=0,y=0,z=0 S: 4
z=4.

(1 OKTaHT).

25 2 .

a=xyi+xyj+zKk,

a=(zx+y)i+(xy—z)j+(x*+yz)k,
( ) ( ) ( ) x2+y2:1’Z:O,Z:1,

9.13. 2 2 _ 9.14.
§: 40T =2 S:3x=0,y=0
z=0, z=1.
(1 OKTaHT).
a = xyi+ yzj+ zxk, a=3x"i—2x"yj +(2x—1)zk,

2 2 2
9.15. X +y +z° =16, 9.16. 2 2 _
S : { Y S : {x ty =l

x’+yt =z (220). z=0,z=1.
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a=xi+)’j+2zk,

a=xyi+ yzj+ xzk,

z =4,

1
9.17. 240 =2 9.18. ¥+ > =4,
s: TV Ty S:{_Oy B
z=0,z=2. z=4 z=1
a = xyi + yzj+ zxk,
2 2 2
XT+y +z0 =1,
9.19. d
S:3x=0,y=0,z=0
(1 oxtanT).
a=zi+ yzj—x)k, a=(zx+y)i—(2y—x)j—(x2+y2)k,
2 2
9.20. {x +y% =4, 9.21.S' X +yazt=l,
z=0, z=1. z:O(ZZO).
a:(x2+xy)i+(y2+yz)j+(22+xz>k, a=3x"-2x"yj— (1-2x)k,
9.22. 224,21 9.23. 2,21
x*+yt =2 (220). z=0,z=1.
a =%, a:(y2+xz)i+(yx—z)j+(yz+x)k,
9.24. z=1-x—1y, 9.25. 242 =
S:{ Y S. X +y =1,
x:O,yZO,ZZO. Z:O,Z:\/E-
. 2.
a=yi+ + yzK,
ATy a=yi+2zyj+22k,
9.26 z=xity, 2=l 9.27 S
S: {x=0,y=0 S:{x d >
z=0.
(1 okranr).
a=2xyi+2xyj+ z°Kk, a=y’xi+x’yj+ Z3k/3,
928. . 4yt 422 =42, 929. . 4yt =1,
. Z:O(ZZO). . z=0, (ZZO).
a=—xi+2yj+ yzk, a:(y2+zz)i+(xy+y2)j+(xz+z)k,
930. . {x2+y2=zz, 9.31.S: {x2+y2:1,

z=0,z=1.

18



3agaua 10. Haiitu pa6ory cwist F npu nmepememennu Bmons muaun L ot touku M«

Touke IV .
F=(x"=2y)i+(y" -2x)j,
L: orpe3ok MN,
M(—4,0), N(O,Z).

10.1.

F =(x2 +2y)i+(y2 +2x)j,
L: orpe3ok MN,
M(—4,0), N(O,Z).

10.2.

F:(x2+2y)i+(y2+2x)j,

F =(x+y)i+2xj,

10.3. L: 2—%—% 104. L: x*+y* =4 (y20),
M (~4,0), N(0.2). M(2,0), N(=2,0).
F=xi-)’, F=(x+y)i+(x-»)j

10.5.L:x2+y2:4(x20,y20), 10.6.L:y:x2,

M(2,0), N(0,2).

M(-11), N(L1).

F =(2xy—y)i+(x2 +x)j,

F=x")i-)j,
10.7. L: otpe3ok MN, 108. L: x*+y*=9 (y20),
M(-1,0), N(0.1). M(3,0), N(=3,0).
F=
(x+y2)l+(x »)is F i
109. L: X’ +2-=1 (x>0, y>0), 10.10. L: x* +y* =1 (y20),

M (1,0, N(0,3).

M(1,0), N(~1,0).

F=(x2+y2)i+(x2—y2)j,
{x, 0<x<1;
10.11. L:
2—x, 1<x<2;

M (2,0), N(0,0).

F = yi —xj,
10.12. L: x* +y* =2 (yZO),

M(N2,0), N(=v2,0)

F=xyi+2yj,
10.13. L: x* +y* =1 (xZO, yZO),
M(l,O), N(O,l).

F = yi - xj,
10.14. L: 2x* +y* =1 (y20),

(ool o)

2 2

F=(x"+y")(i+2j),
1015. L: x> +y* =R’ (yZO),

M (R,0), N(—R,0).

F:(x+y\/)c2 +y° )i+(y—x\/x2+y2)j,

10.16. L: x* +y* =1 (y20),
M (1,0), N(-1,0).



F = x’yi—xy’j, FZ(X-Fy'\/xz+y2)i+(y—\/x2+y2)j,

1017. L: x> +y* =4 (xZO,yZO), 10.18. L: x> +y> =16 (xZO,yZO),

M (2,0), N(0,2). M (4,0), N(0,4).
F =% — x°j, F:(x+y)2i—(x2+y2)j,

10.19. L: x* +»* =9 (x20, y20), 10.20. L: oTtpe3zok MN,

M (3,0), N(0,3). M (1,0), N(0,1).
F:(x2+y2)i+y2j, F = x°j,

10.21. L: otpe3ok MN, 1022. L: x> +y* =9 (xZO, yZO),
M (2,0), N(0,2). M (3,0), N(0,3).
F:(yz—y)i+(2xy+x)j, F = i,

1023. L: x*+y* =9 (y20), 10.24. L: y =sinx,

M (3,0), N(-3,0). M (7,0), N(0,0).
F:(xy—yz)i+xj, F = xi + yj,

10.25. L: y=2x", 10.26. L: otpe3ok MN,

M (0,0), N(L2). M (1,0), N(0,3).
F=(xy—x)i+x72j, F =—xi+ yj,
10.27. L: y =2x, 10.28.L:x2+%2=1(x20,y20),

M(0,0), N(1,2).

F =—yi+ xj,
1029. L: y=x, 1030. L: —+2-=1(y>0),
M(0,0), N(2,8).

F =(x—y)i+j,
1031. L: x* +y* =4 (y20),
M (2,0), N(-2,0).
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11.1.

a=yi—xj+zk,

X —Qcost = —CO0St
I: ) Y 2 ’

z =sIint.

3agaua 11. Haiitu 1upKysIsSIui0 BEKTOPHOTO MONsa BHoJib KouTypa I (B Hampasienuw,
COOTBETCTBYIOILIEM BO3PACTAHUIO ITapameTpa [ ).

a=-—x"yi+j+zk,

F.{xzi/Zcost, yzi/Zsint,

z=3.

11.2.

11.3.

X =CoSst, y =sint,

a=x"i+ yj—zk,

. X =Co0St, y= (ﬁsint)/2,
z =(x/§cost)/2.

11.4.

11.5.

a= y—z)i+(z—x)j+(x—y)k,

(
r:{z:Z(l—cost).

(

{

a=2yi—-3xj+xk,
11.6. {szcost,y:2sint,

z=2-2cost—2sint.

11.7.

r. x =4cost, y =4sint,
| z=1-cost.
a=2zi—xj+ yk,
{x=2cost,y=2sint,
I':
z=1.

a=yi—xj+zKk,
11.8. .x=cost,y=sint,
|z=3.

11.9.

a=xi+z'j+yk,

X =cost, y =2sint,
F:{ 4

z=2cost—2sint—1.

a =3yi—3xj+ xk,
11.10. {x:3cost,y:3sint,

z=3-3cost—3sint.

a=—x"yi+2j+xzk,

z=1.

11.11. r.{x:\/zcost, y:\/zsint,

a=6zi—xj+xk,
11.12. r. x =3cost, y =3sint,
|z =3.

a=zi+y’j—xk,

11.13. r{x =+/2 cost, y = 2sint,

. Z=\/§COSI.

a=xi+222j+yk,
11.14. {x:cost,yz?)sint,
I':

z=2cost—3sint— 2.

a:xi—%zzj+yk,

11.15. r:{x:(cost)/Z, y=(sint)/3,

z=cost—(sinz)/3-1/4.

21

a=4yi—-3xj+xk,
11.16. {x:4cost,y:4sint,

z=4—4cost—4sint.



a=—zi—xj+ xzk, a=zi+xj+yk,

11.17. r. x =5cost, y = 5sint, 11.18. r. x =2cost, y =2sint,
lz=4, "z=0.
a=(y—z)i+(z—x)j+(x—y)k, a=2yi-zj+xk,
11.19. r x =3cost, y =3sint, 11.20. r. X =cost, y =sint,
' z:2(1—cost). | z=4—-cost—sint.
a=xzi+xj+ 2k, a=-x"yi+3j+yk,
11.21.r. X =cost, y =sint, 11.22. _ [x=cost, y =sint,
|z =sint. |z=5.
a="7zi—xj+ yzK, a=xyi+xj+ )k,
11.23. _x:6cost,y=6sinz‘, 11.24.F X = cost, y =sint,
' Z=1/3. | z =sint.
a:xi—22j+yk, a=(y—z)i+(z—x)j+(x—y)k,
11.25. x =2cost, y =3sint, 11.26. r x =2cost, y =2sint,
"|z=4cost—3sint -3, | z=3(1-cost).
a=-2zi—xj+x’k, a=xi-3z"j+ k,
11.27.r. x=(cost)/3, y=(sint)/3, 1128.  [x=cost, y =4sint,
|z=8. | z=2cost—4sint + 3.
a=xi—2z"j+ )k, a=—x"y’i+4j+xk,
11.29. _ (x=3cost, y =4sint, 11-30-r_ x =2cost, y =2sint,
‘| z=6cost—4sint +1. |z =4.

a=yi/3-3xj+ xk,
11.31. {x=2cost,y=25int,

z=1-2cost—2sint.
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3agaua 12. Haiiti MOIyJ1b IUPKYJISAIMA BEKTOPHOTO MO A BI0Jb KOHTYpa 1.

a:(xz—y)i+xj+k,

12.1, SR
I: Ty ’
z=1.

a=uxzi—j+ Yk,

22, {225(x2+y2)—1,
z=4.

a=yzi+2xzj+ xyk,
123. x>+ > +2° =25,
. x2+y2=9(z>0).

a=xi+ yzj—xk,

12.4. 24yt =1
I: vy ’
x+y+z=1.

a:(x—y)i+xj—zk,

125 2-|- 2:1
r:{* 77 ’
z=1.

a=yi—xj+zk,

126. {223(x2+y2)+1,
z=4.

a=yzi+2xzj+ y’k,
12.7. {xz +y? 422 =25,
I':

x*+y° =16 (Z>0).

a=xyl+ yzj+ xzk,

12.8. 2432 =9
r- /&Y ,
x+y+z=1.

a:yi+(1—x)j—zk,
12.9. r. x*+y +z° =4,
. x2+y2:1(z>0).

a=yi—xj+ 2k,

12.10. 242 =1

r- /> 7Y ,
z=4,

a=4xi+2j—xyk,

2.1 {Z=2(x2 +37)+1,
z="17.

a=2yi-3xj+ 2k,
12.12. 247 =
r. {x Y =z,

z=1.

a=-3zi+)’j+2yk,
12.13. r X2 +y2 =4,
x—=3y-2z=1.

a=2yi+5zj+3xk,
12.14. 2x* +2y% =1,
' x+y+z=3.

a=2yi+j—2yzk,
12.15. r. x'+y" -2z =0,
z=2.
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a:(x—y)i+xj+zzk,

12.16. X +y'—4z" =0,
I': 1
z=—.

2



a=xzi—j+ yk, a=2yzi+xzj— x’K,
1217 {x2+y2+22:4, 12.18.r x>+t + 22 =25,

C|z=1. . x2—|-y2:9(z>0).

a=4xi— yzj+ xk, a=-yi+2j+Kk,

12.19. x*+y° =1, 1220, x*+y' -z =0,
x+y+z=1. z=1.
a=yi+3xj+zk, a=2yzi+xzj+ )k,
12.21.F z=x"+y* -1, 12.22. x> +y° +z7 =25,

- |z=3. x> +3*=16 (z>0).

a =(2—xy)i—yzj—xzk,

a=—yi+xj+3zk,

12.23. . X +yt=4, 12.24. . x*+y*+2z° =09,
. x+y+z=1. . x4y =1 (Z>O).
a=yi—xj+2:zKk,
A=A Tes 2 a=x%i+ yzj+ 22k,
12.25. I 12.26. N
r X +y 2 0, . {x +y +z" =25,
I z=4.
a=yi—2xj+ 2Kk, a=3zi—-2yj+2yk,
. 2 2 2 2
12.27.F: z—4(x +y )+2, 12.28.F: X 4y =4,
-—6 2x—-3y—-2z=1.

a=(x+y)i—xj+6k, a =4i+3xj+3xzk,
12.29.F: iyt =1, 12'30'1“: x4+ —z7 =0,
Z=2. Z:3.
a = yzi — xzj + xyk,
12.31.
I':

x*+y*+z° =9,
x> +y° =0.
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