VIII. BEKTOPHBINA AHAJIN3
Teoperuyeckune BONpPoOCHI

1. Ckansiproe none. I[Ipon3BoiHas o HaNPABIEHUIO.

2. I'paaguenT, ero cBoiicTBa. HBapuaHTHOE OMpPEIEIICHUE TPaIUCHTA.

3. BekTopHoe nosie. [IoTok BEKTOPHOIO MOl 4epe3 MOBEPXHOCTh, €ro (PU3NUECKUN CMBICIL.

4. ®opmyna OcTporpaackoro.

5. JluBepreHuus BEKTOPHOTO MoJjs, ee ¢pu3nueckuil cMmbicia. HBapuaHTHOE OlpesesieHue
nuBepreHuun. CBOCTBa AUBEPrEeHIUU.

6. CosreHOMJAJILHOE I10JI€, €0 OCHOBHBIE CBOMCTBA.

7. JIluHeHbIN HHTETPaJl B BEKTOPHOM I10JIE, €r0 CBOMCTBA M (PU3UYECKUM CMBICIL.

8. Llupkynsust BEKTOPHOTO OIS, €€ TUIPOJUHAMUYECKIAN CMBICI.

9. ®opmyna Crokca.

10. PoTop BekTOpHOTO 10715, €ro cBoMcTBa. IHBapuaHTHOE onpeAeeHrne poTopa.

11. YcnoBust HE3aBUCUMOCTHU JIMHENHOTO MHTErpaia oT (OpMbl IyTH UHTETPUPOBAHHUSL.

12. [ToTeHuanbpHOE 1OIE. Y CIIOBUS IMTOTCHIIMAIBHOCTH.

Teoperuuyeckue ynpakHeHUst
1. HaliTu pOM3BOAHYIO CKASIPHOTO IO U = u(x, y, Z ) 10 HAIIpaBJICHUIO T'PaJUEHTa

CKaJIIPHOI'O NOJIsT D = U(x, Yy, 2 )

2. Haiitu rpamuent ckanspuoro nons U = Cr, rne C — nocrosuueiii Bektop, a I' —
pamuyc-BekTop. KakoBbl MOBEPXHOCTH YPOBHS OJTOTO MHONS M KaK OHM PACIIOJIOXKEHBI II0
oTHOIIEHUIO K BekTopy C?

3. Jloka3aTb, 4TO €clii S — 3aMKHyTas KycOo4HO-Tankas nosepxuoctb 1 C — nenynesoi

[ﬂ[ COS(Q,C)dS =0,

S

IIOCTOSIHHBIN BEKTOP, TO

rje N — BEKTOP, HOPMAIBHBIN K HOBEPXHOCTH S .

4. loxazatb popMyIty
] pan’ds = [[[(pdiva+agradp)dv,
S v

0 o
riue (0:(0()6, y, Z); S — MOBEPXHOCTh, OTpaHUYHUBAIOIIAS 00bEM V:n— OpT BHEIIHEU
1



HOPMaJIM K IOBEPXHOCTH S . Y CTaHOBUTD YCIOBHS IIPUMEHUMOCTH (POPMYJIBL.

5. Jokazartb, yTo ecnu GyHKUUS U (x, v, Z) yAOBJIETBOPSIET ypaBHEHUIO Jlaraca

2 2 2
a’;‘+a”2‘+a”2‘=o,m[ﬂ[a—”dszo,
ox~ dy” 0z Y on

ou
rac -_— — HpOI/IBBO,Z[Haﬂ 10 HaHpaBHeHI/IIO HOpMaJII/I K KYCOI‘IHO-FHaﬂ;KOI/I 3aMKHYTOI/I

on

MOBEPXHOCTH S .
6. Jloxazats, uto ecinu GyHKUUS U (x, v, z) SBJIAETCSA MHOTOYJICHOM BTOPOM CTENCHU B S
— KYCOUYHO-TJIaJIKast 3aMKHYTasl IOBEPXHOCTb, TO HHTETpall

mfg—ZdS

S
IPOIOPIUOHANIEH 00bEMY, OTPAHHYEHHOMY ITIOBEPXHOCTHIO S .

7. lycts a= Pi+Qj+ RK, rne P, Q, R— nuneiinslie pyHKUMU OT X, V, Z U mycTh I

— 3aMKHYTasd KyCOYHO-TJIaJIKad KpuBas, pacCiiOJIO’KCHHAA B HeKOTOpOﬁ IIJIOCKOCTH I[OKaBaTB, qTo

CCJIM HUPKYJISALUA I_]jadr OTJIMYHA OT HYJIA, TO OHA IMPOIIOPLHHUOHAJIbHA IJIOIAaAN
r

(Gurypsl, OrpaHuueHHON KOHTYpoM .

8. TBepmoe Teno BpalaeTcs ¢ NOCTOSIHHOM YIIIOBOM CKOPOCTBIO BOKPYT HENOABUKHOM OCH,
MPOXOJSIICH Yepe3 Havyalo KOOpAWHAT. Bekrop yrioBodl ckopoctd =1+ a)yj +ok.
Onpenenuts pOTOp U AUBEPTEHIUIO MO JIMHEUHBIX CKOPOCTENH V = [(01‘] TOYEK Tena (31ech I
— paauyc-BEKTOpP).

PacuerHble 3aJaHuA

3amaua 1. HaiiTi npou3BOHYIO CKAISIPHOTO OIS U (x, v, z) B Touke M 1o

HaIIPaBJICHUIO HOPMAJIK K TIOBEPXHOCTH S , 00pa3yromieil OCTPhIi YIoJI ¢ MOJI0KUTETLHBIM

HanpasieHarem ocu OZ.

Ll u=4In(3+x")-8xyz, S:x*-2y*+22°=1, M(L 1, 1).

12.u=xJy+yJz, S:dz+2x>—y*=0, M(2, 4, 4).



13. u==2In(x"=5)—4xyz, S:x"+2y°-2z"=1, M(L 1, 1).
1.4. uzixzy—\/x2+512, S: 12=x2+4y2—4, M(—Z, %, 1].

15 u=xt—\x'y, S:x’—y =3z+12=0, M(2,2, 4).

1.6. u:x\/;—yZQ, S:x*+y*=4z, M(2,1,-1).

17.u=TIn(13+x*)—dxyz, S: Tx* -4y’ +4z2°=7, M(L L, 1).

1.8. u=arctg(y/x)—8xyz, S:x*+y*—2z7"=10, M (2, 2, -1).

1.9. uzln(1+x2)—xy\/z, S:4x’ -y +z2 =16, M(1, -2, 4).

110 u=~x+y =z, S:xX+y =24z, M(3,4,1).

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

112 u=yxy—N4-22, S:z=x" =y, M(1 1,0).

1.13.u:(x2+y2+z2)3/2, S: 2 —y"+z2-1=0, M(0, -3, 4).

L4 u=ln(1+ 22+ y*) =V + 22, S:x° —6x+9y> + > =4z+4, M (3,0, 4).

Haiit mpou3BOAHYIO CKaJISIPHOIO MO U (x, y, Z) B Touke M 10 HAIPaBJICHUIO BEKTOPA

u=(x2+y2+z2)3/2, u=x+ln(z2+y2),
1.15. 1=i—j+Kk, 1.16. 1=-2i+ j—Kk,

M(l, 1, 1). M(2, 1, 1).

u=x"y—xy+22, u:yln(1+x2)—arctgz,
1.17.1=2j- 2k, 1.18. 1 =2i—-3j -2k,

M(1, 5, -2). M (0, 1, 1).



1.19.

1.21.

1.23.

1.25.

1.27.

1.29.

1.31.

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

u=sin(x+2y)+/xyz,
1 =4i+ 3j,
M (z/2, 37/2, 3).

u:\/g+\/9—22,
1=-2i+2j—k,
M(1, 1, 0).

u=7z"+2arctg(x—y),
I=i+2j— 2k,
M (1, 2, -1).

u=x>—arctg(y+z),
I =3j— 4k,
M(2, 1, 1),

1.20.

1.22.

1.24.

1.26.

1.28.

1.30.

u :ln(3—x2)+xy2z,
I=—i+2j-2k,
M(L 3, 2).

u=x"y’z—In(z-1),
1=5i-6j+ 25k,
M(1, 1, 2).

5
Y ox+y
1=2i+k,
M(4, 1, -2).

u=

u=2x+y+ yarctgz,
1 =4i-3Kk,
M(3, 2, -1).

u =ln(x2 +y2)+xyz,

1=i-j+5Kk,
M(1, -1, 2).

u=1n(x+\/y2+z2),

1=-2i—j+k,
M(1, -3, 4).



3agaua 2. Haiitu yron Mexay rpaJlu€HTaMy CKaJSIpHBIX MOJEH U (x, y,Z ) 151 U(x, y, z) B

touke M .

3
2.1.v:%+6y3+3\/8z3, u:yiz, M(\/E,

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

3 y3 473 z 1 3
23. 0=9/2x° - ——=, u=——%, M| =, 2, /= |
W2 3 Xy 3 2
3 4 1 Z
_+_
Xy

-, u =

J6z X'y’
3

25 0= v6y + 36, u=y M(ﬁ,i _j.

24. 0=

J2 Xy

2.7.U=6x/gx3—6\/8y3+213, uzxi, M

2 2
2.6. v=3\/§x2 —y—+3\/§z3, uzz—z, M[

28. V=———" Uu=-—
2x 2y 3z X

J6 x/_ yzz’ M[

2 2
20 peWaE -3, w2 L z,ﬁ
J2 Z 3 3

o0 p=Se oL Xy M(l, 2, %)

XYx/—z Z
4J—J_1 1

2.11. v=— M(Z, l
x 9y Vi ' Ay 3

2
212, v—§+3—i == M(ﬁ, V2, 73)

x oy 227 ¥



2.13.

V=x"+9y"+67°, u==xyz, M(l,

3
VI R Ay i) R R |
x 2y 4z X'z 3 V2 2
3y’ 2 1
2.15. UZ\/EXZ———6\/§Z2, u= ZZ, M(L — T
2 v NS
2x 2y 3z vz 2720 B
2 3
217.v=2 2+i, u=22 M2, V2, 2
Xy 2\/§z X 2
218, D=1 BECIE R ML 2,
\/Ex y 2Z, X ’ 2, , 2
2.19. v:6\/8x3—6x/6y3+2z3, M=L2, M( L L 7)
Xz 6 6
2 1 1 1
220. v=x"—y> =37, u—yi, M( , , j
Y X 2 \/5 \/g
2 2 2
2.21.v=3i—y—+ 27, u= fz, M g, 2, 2
J2 2 Xy 3 3

2.22.

2.23.

2.24.

2.25.

x y 87 x° J3
v=—o-2_ -2 =2 M[2,V2, 22
J2 V2 3 Y7 [ 2




2.26. V= x" +9y2 +67°, u=—01,

G _2&_36,
J2x y 27

228. U =— 4\/— \/_
x 9y fz

3 3 3
8
229. 0= ) B2

V2 V2 3

2.30. v=-

NG

2 2 2 _
23l.v=x"—y =-3z", u=—y,

3 3
3x +2x/3§y 1837

U= 2x3,M ,\/5,—3
vz 2 2
, 1 1)

u= -xyZ7M27_,_‘

3" Je

3anaua 3. HaliTu BEKTOpHBIE JIMHUU B BEKTOPHOM TI0JIE Q.

3.1. a=4yi—9xj.
3.3. a=2xi+4yj.
3.5. a=xi+4yj.
3.7. a=4z1—9xk.
3.9. a=4yj+8zKk.
3.11. a=2xi+8zKk.
3.13. a=4zj—9)yk.
3.15. a=>5xi +10yj.
3.17. a= yj+4zk.
3.19. a=9yi —4xj.
3.21. a=6xi+12zk.
3.23. a=4xi+ yj.

3.25. a=xi+ zKk.
3.27.a=Tyj+14zk.

3.2. a=2yi+3xj.
3.4. a=xi+3yj.
3.6. a=3xi+627K.

3.8. a=2zi+3xk.
3.10. a= yj+3zK.

3.12. a=xi+3zk.
3.14. a=2zj+3yk.
3.16. a =2xi+ 6Yj.
3.18. a=xi+ yj.
3.20. a=5yi+ 7xj.
3.22. a=2yj+62k.
3.24. a=9zi —4xk.

3.26. a=5zi+7xk.
3.28. a=2xi+6zKk.



3.29. a =4xi+ zk. 3.30. a=5zj+7yk.
3.31. a=9zj—4yk.

3agaua 4. HaiiTi MOTOK BEKTOPHOTO TOJII @ Yepe3 YacTh MOBEPXHOCTH S , BBIPE3AEMYIO

mwiockoctsiMu B, P, (HopManb BHENIHSSE K 3aMKHYTOH INOBEPXHOCTH, 00Opa3yeMOil NaHHBIMH

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

41.8: x> +y* =1, 42.8: x*+y* =1,
B:7z=0,P:z=2. B:z=0,P: z=4.
a=uxi+ yj+2zk. a=xi+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+z’k.

4.5.S:x2+y2=1, 4.6.S:x2+y2=,
B:z=0,P:z=5. B:z=0,P:z=2.
a:(x-|— y)i—(x—y)j{-xyzk. a=(x3+xy2)i+(y3+x2y)j+z2k.

4.7.S:x2+y2=1, 4.8.S:x2+y2=1,
B:7=0,P:z=4. B:z=0,P: z=3.
a=xi+ yj+sinzk. a=xi+yj+k.

49.85: x*+y> =1, 410. S: x> +y° =1,

B:z=0,P:z=5. B:z=0,P:z=2

HaiiTi MOTOK BEKTOPHOTO IMOJIS @ 4ePE3 YacTh MOBEPXHOCTH S , BBIPE3aEMYIO IIOCKOCThIO P

(HOpMaJTh BHEIIHSSA K 3aMKHYTOM ITOBEPXHOCTH, 00pa3yeMol JaHHBIMU ITOBEPXHOCTSIMH).
4.11. a:(x+xy2)i+(y—yxz)j+(z—3)k, S:x+y’=27" (z20), P:z=1.
412.a=yi—xj+k, S:x*+y’=7z"(220), P:z=4.

413. a=xyi—x"j+3k, S:x+y =7 (zZO), P: z=1.



4.14.

4.15.

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=xzi+yzj+(z2—1)k, S:x*+y*=2" (220), P:z=4.
a=yxi—y’j+k, S:x*+y*=7"(z20), P:z=5.
a=(xz+y)i+(yz—x)j+(-2)k, S:x’+y' =2 (220), P:z=3.
a=xyzi—x’zj+3k, S:x*+y’=7"(220), P:z=2.
a=(x+xy)i+(y-x")j+(z-Dk, S:x’+y =z (220), P:z=3.
a=(x+y)i+(y—x)j+(z-2)k, S:x*+y*=7"(220), P:z=2.
a=xi+yj+(z-2)k, S:x’+y*=z"(220), P:z=1.
a=(x+xz)i+yj+(z-x )k, S:x+y +7°=4 (220), P:z=0.

a=xi+(y+yz2)j+(z—zy2)k, S:x*+y*+7°=4, P:z=0(z20).

a=(x+z)i+(y+2)j+(z—x—y)k, S: x*+y’+7°=4, P:z=0(z20).

(x+xy)i+(y—x2)j+zk, S:x*+y +z’=1, P:z=0(z20).

a
a=(x—|—z)i—|—yj+(z—x)k, S:x*+y*+7°=1, P:z=0 (zZO).

a=xi+(y+yz)j+(z—y2)k, S:x*+y*+7°=1, P:z=0 (zZO).

x=y)i+(x+y)j+k, S:x*+y +z’=1, P:z=0(z=0).
X

zz)i+yj+(z—zx2)k, S:x*+y"+72°=9, P:z=0(z20).

a=(x-
a=(x+
a=(x+y)i+(y-x)j+zk, S:x*+y*+z’=4, P:z=0(z=0).

a=(x+xy2)i+(y—yx2)j+zk, S:x*+y*+7°=9, P:z=0 (z20).

a=xi+(y+z)j+(z—y)k, S:x>+y*+7°=9, P:z=0(z20).

3amaua 5. HaiiTH HOTOK BEKTOPHOIO IIOJIsI & Yepe3 YacTh IUIOCKOCTH P, pacronoxeHHyro

B [IEPBOM OKTaHTe (HOpMallb 06pa3yeT ocTpbiii yroi ¢ ockio 07).

5.1

a=xi+yj+zk a=yj+zk

5.2

"P:x+y+z=1 "P:ix+y+z=1



5.3.

5.5.

5.7.

5.9.

5.11

5.13

5.15

5.17

5.19

5.21

5.23

5.25

5.27

5.29

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

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

a=3xi+2zk

"P:x+y/2+z7/2=1.

a=xi+3yj—zk

P x/3+y+7z/2=1.

a=xi—yj+6zk

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

a=xi+yj+zk
P 2x+y/2+z=1.
a=xi+yj+2zk
P 2x+y/2+z=1.
a=xi+3yj+8zk
P x+2y+7z/2=1.
a=xi+2yj+5zk
P x+2y+£:1.
2
a=xi+yj+zk
P 2x+3y+z=1.
a=2xi+3yj+zk
P 2x+3y+z=1.

a=xi+9yj+8zk
"P:x+2y+3z=1.

54.

5.6.

5.8.

5.10

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

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

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

5.12.

P: x/3+y+z/2=1.
a=-2xi+yj+4zk

5.14.

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

5.16.

P: x/2+y/3+z=1.
a=2xi+yj—2zk

5.18.

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

a=—xi+yj+12zk

5.20.

P: 2x+y/2+z=1.
a=xi—yj+6zk

5.22.

5.24.

P:x+2y+2z/2=1.
a=xi+4yj+5zk

Z
P: x+2y+—=1.
Y 2

a=2xi+yj+zk

5.26.

P:2x+3y+z=1.
a=2xi+3yj+4zk

5.28.

5.30

10

P:2x+3y+z=1.
a=8xi+11yj+17zk
"P:x+2y+3z=1.



a=—xi+2yj+zk
5.31.
P: x+2y+3z=1.

3agaya 6. HaiiTi mOTOK BEKTOPHOTO MOJISL & 4Yepe3 YacTh INIOCKOCTH P, pacnosioxkeHHy o

B 1 okTanTe (HOpMasb 00pasyeT ocTphlil yroi ¢ oceio 7).

- a=T7xi+(57ry+2)j+4nzk, - a=27xi+(7y+2)j+77zk,
CP:ix+y/2+4z=1. C Pix+y/2+z/3=1.
- a=97xi+j—3zkK, » a=(2x+1)i—yj+37zk,
TP x/3+y+z=1. P x/3+y+2z=1.
65 a=T7xi+97yj+Kk, a=i+5yj+11lrzk,
TP x+y/3+z=1. P x+y+z/3=1.
. a=xi+(7z-1)k, a=57xi+(9y+1)j+4nzk,
P 2x+y/2+z/3=1. P x/2+y/3+z/2=1.
a:2i—yj+3—7[zk, a=97rxi+(5y+1)j+2mzk,
6.9. 2 6.10.
P: x/3+y+z/4=1. P:3x+y+z/9=1.
- a="Trxi+2ryj+(7z+2)k, ‘1 a=7myi+(4-2z7)k,
P x+y+z/2=1. P 2x+y/3+z/4=1.
a=(37-1)xi+(97y+1)j+6mk,
6.13.
P: T4l
2 39
. .
a=7mxi+=yj+(4-2z)k,
6.14. 2
P:x+2+>=1.
3 4
a=(5y+3)j+11lrzk, a=9ryj+(7z+1)k,
6.15. (y )J < 6.16. X ( © )
P: x+y/3+4z=1. P:x+y+z=1.

a=7myj+(1-22)k,

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

11



a=(277—1)xi+(347y +3)j+2072K,

6.18. y
P: 3X+§+Z:1.

a=mxi+2j+27zk,
6.19.
P: x/2+y/3+z=1.

20 a=4rxi+7ryj+(2z+1)k,
P 2x+y/3+2z=1.

o a=3mi6myj+10k, o a=mi-2yj+k,
P 2x+y+7z/3=1. P 2x+y/6+z=1.

s a=(2lz—1)xi+627yj+(1-277)k,
P 8x+y/2+z/3=1.

a=rmxi+2ryj+ 2k, a=9zxi+2xyj+8k,
6.24. 6.25.

P: x/2+y/4+z/3=1. P: 2x+8y+z/3=1.

a=Txxi+(4y+1)j+27zk,
P: x/3+2y+z=1.

6.26.

. a=67xi+37yj+10k,
TP 2x+y/2+z/3=1.
a=(7—1)xi+27zyj+(1-72)k,

6.28.
P: 2424221,

a=%xi+7ryj+(4—2z)k,
6.29.
P:x+2+2=1.
4

630 a=T7xxi+47yj+2(z+1)k,
P x3+y/4+z=1.

631 a=57xi+(1-2y)j+4nk,
P x/2+4y+z/3=1.

12



3agauya 7. HaiiTy MOTOK BEKTOPHOIO MOJIS A YePe3 3aMKHYTYIO OBEPXHOCTH S (HOpMAaIIb

BHEIITHSA).
7.0 a=(e’+2x)i+e j+e'k, S: x+y+z=1x=0,y=0, z=0.
72.a=(32" +x)i+(e"=2y)j+(2z-xy)k, S: ¥’ +y* =2", z=1, z=4.
73.a=(Iny+7x)i+(sinz- 2y)J+( 2z)k,S: Xy +77=2x+2y+2z-2.
74.a=(cosz+3x)i+(x- 2y)J+(3z+y )k S: z2=36(x2+y2), z=6.
7.5.a:(e )1+ xz+3y)J+(z+x )k, S:2x+y+z=2,x=0,y=0, z=0.
7.6.a=(6x—cosy)i—(e*+z)j—(2y+32)k, S: X’ +y’ =2, z=1,z=2.
7.7.a=(4x=2y )i+ (Inz—4y)j+(x+3z/4)k, S: x> +y” + 2 =2x+3.
78 a=(1+z)i+(4y—x)j+ 0k, §: 22 =4(x"+)*), z=3.
79.a=(Vz-x)i+(x—y)j+(y’ - 2)k, §: 3x—2y+2=6, x=0, y=0, z=0.

yz+x)i+(x2+y)j+(xy2+z)k, S: X +y +7° =2z
+x)i+(x=2y)j+(y* +3z)k, S: x—y+z=1 x=0, y=0, z=0.

(
(

7.12. az(\/Z—2x)i+(ex+3y)j+ y+xk, S: x*+y*=7% 7z=2, z=5.
(

7.13. a= ez+x/4)i+(lnx+ y/4)j+§k, S:xX*+y +77=2x+2y-2z-2.

714 a=(3x-2z)i+(z-2y)j+(1+22)k, S: 27 =4(x"+)°), z=2.
7.15.a= ey+2x)i+(x—y)j+(2z—1)k,S: x+2y+z=2,x=0,y=0, z=0.

7.16. a=

718, a=(Vz+y)i+3xj+(3z+5x)k, §: 27 =8(x"+y’), z=2.

(
(
(
717 a=(e"+2x)i+(xz—y)j+(/4)(e"-z)k, S: X+ )’ +2° =2y +3.
7.19. a=(

8yz—x)i+(x2—1)j+(xy—2z)k, S:2x+3y—-2z=6,x=0, y=0, z=0.
13



z=1, z=3.

7.20.a=(y+z2)i+(x2+3y)j+xyk,S:x2+y2+z2:2x.
7.21.a=(2yz—x)i+(xz+2y)j+(x2+z)k, S:y—x+z=1,x=0,y=0, z=0.
7.22. a=(sinz+2x)i+(sinx—3y)j+(siny+2z)k, S: x> +y* =z, z=3, z=6.
7.23. a=(cosz+x/4)i+(ex+ y/4)j+(§—1jk, S: X +y*+7°=27+3.
Z2:)(/_2_|_y2
7.24.az(\/2+1+x)i+(2x+y)j+(sinx+z)k,S:{ | ’
z=1.
+y+2z=2,
725, a=(5x—6y)i+(11x2 +2y)j+(x’ —4z)k, §: |
#=(3x-6) ( ' y)J (X Z) {x:O,y=O,z:0.
2 2 2
7.26.a=(y2+z2+6x)i+(ez—2y+x)j+(x+y—z)k,S: {x Ty =

7.27. a=%(x+z)i+i(xoz+y)j+(xy—2)k, S:x*+y +7°=4x-2y+47-38.

Zz :9(x2 +y2),
z=3.

7.28. a

(3yz—x)i+(x2—y)j+(6z—1)k, S: {

x+2y—-37=6,
7.29. a

—2x)i+(sinx+y)j+(x—-2z7)k, S:
e amcis(e-2oe s (TR0

7.30. a=(8x+1)i+(zx—4y)j+(e*—z)k, S: X* +y’ +2° =2y.

2x+2y—z=4,
7.31. a

2v—=5x)i+(x—=1)i+(2 +2z1k, S
(y x)l (x )J( Xy Z) {x:O,y:O,Z:O,

3agaua 8. HaiiTi MOTOK BEKTOPHOIO IMOJIS 4 Yepe3 3aMKHYTYIO IIOBEPXHOCTH S (HOpMAaIIb

BHEIITHSS).
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=(x+2z)i+(z+y)k, a=2xi+zk,
B {x2+y2=9, 82. {z=3x2+2y2+1,

" |z=x,2=0(z20). X +y*=4,2=0.
a=2xi+2yj+zk, a=3xi-— zj,

8.3. g {yzxz, y=4x> y=1 (x>0) 84 g {Z=6—x2—y2,

z=y, z=0. 22=x"+y*(220).
=(z+y)i+yj—xk, a=xi—(x+2y)j+yk,

855 _x2-|—y2:2y, 86S x2-|—y2:1,Z:O,
Cly=2. |x+2y+3z=6.

a=2(z—y)j+(x—z)k, a=xi+zj—- )k,

87S Z:x2+3y2+1,Z:O, 885 Z:4—2(x2+y2),

. x+y* =1 . z=2(x2+y2).
a=zi—4yj+2xk, a=4xi—-2yj—zk,

8.9.5. z=x" 4y, 8.10.5. 3x+2y=12, 3x+y=6, y=0,
" lz=1. S lx+y+z=6,z=0.
a=uxi—2yj+xk, a=_zi+xj—zk,

811 x+y=1x=0,y=0, B.12. 4z=x"+y,

Clz=x+y% z=0. " =4,
a=06xi—2yj-zk, =(z+y)i+(x—z2)j+zk,

813 ¢ z=3-2(x"+)%), S x*+4y* =4,

Cz=x+y? (220). 3x+dy+z=12, z=1.
=(y+2z)i-yj+3uk, a=(y+6x)i+5(x+z)j+4yk,

815, {3Z=27—2(x2+y2), o

{y X, y=2x, y=2,
22=x"+y%, (220).

Z= x+y,z 0.

15



8.17.

8.19.

8.20.

8.21.

8.23.

8.25.

8.26.

a=yi+5yj+zk,
|y =]
. z:x,zzO(zzO).
a=yi+(x+2y)j+xk,

S: z=x2+y2,
z=0.

a=(x+y+2)i+(2y—x)j+(3z+y)k,

y=x,y=2x, x=1,
S: z=x2+y2,
z=0.

a=7xi+zj+(x—y+52)k,

8.22.

Z=X2+}72,
S: z=x2+2y2,

y=x,y=2x, x=1.
a=xi—2yj+3zk,

2 2

X"+ =2z,
S Y=L

7=2X.

a=(2y-3z)i+(3x+2z)j+(x+y+2)k,

2+ 2:1
st Ty T
z=4—-x-y,z=0.

a=-2xi+zj+(x+ y)k,

2 2
X +y =2y,

S: )2) 2y
z=x"+y",z=0.

16

8.24.

a=zi+(3y—x)j—zk,

z2=x"+y +2, z=0.

8.18. 24yi=l,
S: { Y

a=17xi+7yj+11zk,
rZ:x2+y2’
S z=2(x2+y2),

y=x", y=nx.
a=(2x+y)i+(y+22)k,
z=2—4(x2+y2),

S
z=4(x2+y2).



a=(2y—-15x)i+(z—-y)j—(x-3y)k,

Z= 3x+y+1z 0,

/\

a= x 2y+z)J+xk

S
+y2z 0.

(3x y—z)i+3yj+2zk,
{z x° +y , Z=2Y.
a=(x+ i+(y+2)j+(z+x)k,

S y=2x, y=4x, x=1,
z=y>,z=0.

a=(x+z)i+)k,

8.31. z=8—x -y,
S ) , y
2=x"+y".

3agaua 9. HaiiTi MOTOK BEKTOPHOIO MOJIs 4 Yepe3 3aMKHYTYIO IOBEPXHOCTH S (HOpMAaJIb

BHEIITHSS).
a=x"i+xj+ xzk,
9.1.S. z:x2+y2,z=1,
" |x=0, y=0 (1 oxranT).
a=(x2+y2)i+(x2+y2)j+(x2+y2)k,
9.2, I
§. et T
z=0, z=1.
a=xi+yj+ 7k, a=x"i+yj+zk,
9.3. S X’ +y +z° =4, 9.4. S X +y +77 =1,
=27 (220). 1z=0(z20).

17



a=xzi+ z7j+ yk, a=3xzi —2xj+ Yk,
9.5.S: {x2+y2:1—z, 9.6.S: {x+y+z:2,x:1,

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

a=x"i+y*j+7’k,

3e 3. 3
a=x1i+yj+zk,
9.7. {xz +y +72=2, 9.8 =

Sy +=1.
2=0 (220). R
a:(zx+y)i+(zy—x)j—(x2+y2)k,
9.9.5' X +y +z0 =1,
" 1z2=0(z20).
9 10. a=y’xi+z yj+x’zkK,
S:x*+y +z7° =1.

a=x"i+yj+ 7k, ,
a=x"i+xyj+3zk,

2+ 2+ 2:1’
9.11. Ty T 9.12.  [x*+y> =77,
S:4x=0,y=0,z=0 S:
z=4.
(1 okranr).
a:(zx+y)i+(xy—z)j+(x2+yz)k,
9.13. 220
s 4T ’
z=0, z=1.
a=xyi+x’yj+zk,
x2+y2:1’Z:O,Z:1,
9.14.
S:9x=0,y=0
(1 okranr).
a=xyi+ yzj+ 2k, a:3x2i—2x2yj+(2x—1)zk,

x*+y° =z (220).

9.15. . x> +y*+ 72 =16, 9.16. . 4y’ =1,
z=0, z=1.

18



a=x"i+y’j+2zk,

1

917 2-|— 2:—
q- X Ty %

z=0, z=2.

a=xyi+ yzj+ 2k,
X +y 4zt =1,
9.19.
S: 3x=0,y=0,z=0

(1 okranr).

a=(zx+ y)i—(2y—x)j—(x2 +y2)k,
9.21. Eryie=1,

S:{z=0(z20)
a:()c2 +)cy)i+(y2 +yz)j—|—(z2 +xz)k,
9.22. { 4y 47 =1,

S

X+y' =z (220).
a=3x"i—2x"yj—(1-2x)k,
9.23. g {xz +y2 =1,

z=0, z=1.

a=(y2+xz)i+(yx—z)j+(yz+x)k,
9.25. 24922,
S: v
ZZszJi
a=yi+y2j+yzk,
z:x2+y2,z:1,

9.26.

S:<x=0,y=0

(1 okTanr).

a=yi+2zyj+27k,

S X +y =1-z,
z=0.

9.27.

19

9.28.

a=xyi+ yzj+ xzk,

9.18. >+ y? =4,
S {x Y

z=0, z=1.

a=7zi+ yz—xk,

z=0, z=1.

9.20. x>+ 7y =4,
S: { Y

a=2xyi +2xyj+ 7’k,
S {x2+y2+12:\/§,

z=0 (z20).



a=y2xi+x2yj+z3k/3, a=—xi+2yj+ yzk,
9.29.S_ X+ yi+7h =1, 9.30. ¢ x*+yr =2,

1z2=0, (2>0). |z=4.

a:(y2+z2)i+(xy+y2)j+(xz+z)k,

9.31. . Py =1,
z=0, z=1.

3agaya 10. Haiitu pa6ory cuwiet F npu nepemeniennn Bnonb ymmaun L ot Touku Mk

Touke N .
F=(x2—2y)i+(y2—2x)j, F=(x2+2y)i+(y2+2x)j,
10.1. L: otpe3ok MN, 10.2. L: otpe3ok MN,
M (4,0, N(0,2). M (4,0, N(0,2).

F:(X2+2)’)i+(y2+2x)j’ F=(x+y)i+2xj,

2

10.3. L: 2—%=y, 104. L: x*+y*=4 (y=0),

M (-4,0), N(0,2). M (2,0), N(-2,0).

F:x3i—y3j’ F:(X-l- y)i+(x—y)j,
10.5.L:x2+y2:4(x20,y20), 106. L: y=x",

M (2,0), N(0,2). M (-L1), N(L1).

F:xzyi—yj, F=(2xy—y)i+(x2+x)j,
10.7. L: orpe3ok MN, 10.8. L: x*+y* =9 (y=0),

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

F=(x+y)i+(x—y)j

(x ?l(x y) F = yixj

10.9. L: x2+%=1 (x>0, y>0), 10.10. L: x*+y* =1 (y20),

M (1,0), N(0,3). M (1,0), N(=1,0).
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10.11.

10.13.

10.15.

10.16.

10.17.

10.18.

10.19.

F=(x+y)i+(x* =),
x, 0<x<1;
L:
{2—)6, 1<x<2;
M (2,0), N(0,0).
F = xyi + 2y},

L: x2+y2=1 (xZO, yZO),
M (1,0), N(0,1).

F=(x"+y)(i+2j).
L: x+y =R’ (yZO),
M (R,0), N(-R,0).

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

M (2.0), N(—2.0).

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

(o)

F:(x+ X+ y )i—l—(y—)c\/xz-l-y2 )J,

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

F = x’yi— xy°j,

L: x2+y2=4 (xZO,yZO),

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

M (4,0), N(0,4).

F = y%i— x7j,

L: x*+y°=9 (x>0, y=0),
M (3,0), N(0,3).

F=(x+ y)zi—(x2 +y2)j,
10.20. L: otpe3ok MN,
M (1,0), N(0,1).



F:(x2+y2)i—|—y2j, F = x’j,

10.21. L: otpe3ox MN, 1022. L: x> +y*=9 (x20, y>0),
M (2,0), N(0,2). M (3,0), N(0,3).
F:(y2_y)i+(2xy+X)j, F = xyi,

1023. L: x*+y° =9 (y>0), 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 =2x7, 10.26. L: otpe3ok MN,
M (0,0), N(1,2). M (1,0), N(0,3).
x2
F:(xy—x)i—{—?j, F =—xi+yj,
2
1027. L: y=2x, 10.28. L x2+%:1 (x>0, y=0),

M (0,0), N(1.2). M (1,0), N(0.3).

F=(x"—y)i+(x+y")j,
F =—yi+ xj, (2 yz) ( y)J
10.29. L: y=x", 10.30. L: %+y7= (y=0),

M (0,0), N(2,8). M (3,0), N(=3,0).
F :(x— y)i+j,

1031. L: x> +y* =4 (y=20),
M (2,0), N(=2,0).

3amaua 11. Haiitu nupKysismuio BEKTOPHOTo mojistd Baojib Kontypa I (B Hampasienuw,

COOTBETCTBYIOIIIEM BO3PACTaHUIO TIapameTtpa 1 ).
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11.1.

11.3.

11.5.
11.7.

11.9.

11.11.
z=1.
11.13. xX=
I:
Z:

a=yi—xj+z’k,
J2

r: XZTCOSt’yZTCOSt’
Z =sint.

a=(y-z)i+(z—x)j+(x—y)k,
= t, y=sint,

r. X =cCost, y =sin
z=2(1-cost).

a=(y—z)i+(z—x)j+(x—y)k,
{x 4cost, y =4sint,

I':
z=1-cost.

a=2zi—xj+ yk,

I':

{x 2cost, y=2sint,

a=xi+z’j+ yk,

X =cost, y=2sint,
I':

z=2cost—2sint—1.

a=—x"yi+2j+xzk,

x=+/2cost, y= J2sint,

a=zi+y’j—axk,
x/acost, y = 2sint,

J2cost.
.1,
a:xl—gzj+yk,

=(cost)/2, y=

15 r (sint)/3,
| z=cost—(sint)/3-1/4.
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11.2.

11.4.

11.6.

11.8.

11.10.

11.12.

11.14.

11.16.

a=-x"yi+j+zk,

r: xz%/Zcost,y:Q/Zsint,
z=3.

a=xi+yj—zk,

X = COSt, y:(\/asint)/&
=(\/§cost)/2.

a=2yi—3xj+xk,

I:

r. x =2cost, y=2sint,
"l z=2-2cost—2sint.

a=yi—xj+zk,
X =CO0St, y =sint,
I‘:{ Y
z=3.
a=3yi—3xj+ xk,
_ x =3cost, y =3sint,
| z=3-3cost —3sint.

a=>06zi—xj+ xk,
{x =3cost, y =3sint,
I':
z=13.

a=xi+2z°j+ yk,
r. X =cost, y =3sint,
"|z=2cost—3sint—2.

a=4yi—3xj+xk,
r. x =4cost, y =4sint,
"|z=4—4cost—4sint.



a=—zi—xj+xzk, a=_zi+xj+Hk,

1.17. x =>5cost, y=>35sint, 1.18. x =2cost, y=2sint,
lz=4. 1z=0.
a=(y—z)i+(z—x)j+(x—y)k, a=2yi—zj+xk,
11.19.F x =3cost, y=23sint, 11.20. X =cost, y =sint,
| z=2(1-cost). "|z=4-cost—sint.
a=xzi+xj+ 7k, a=-x"yi+3j+ yk,
11.21.r X =Cost, y =sint, 11.22. ' X =Cost, y =sint,
" | z=sint. |z=5.
a=7z-xj+ yzk, a=xyi+xj+ y’k,
11.23. _ Jx=0cost, y=0sint, 11.24.r X =cost, y =sint,
z=1/3. | z=sint.
a=xi—z2j+ Yk, a=(y—z)i+(z—x)j+(x—y)k,
11.25. x=2cost, y=23sint, 11.26. x =2cost, y=2sint,
| z=4cost —3sint - 3. | z=3(1-cost).
a=-2zi—xj+x’k, a=xi—32"j+ k,

127 x=(cosr)/3, y=(sin)/3,  11.28. _ [x=cost, y=4sint,
g z=2cost—4sint+3.

a=xi—27j+ yk, a=-x"yi+4j+xk,
11.29. r x =3cost, y=4sint, 11.30. ' X =2cost, y=12sint,
| z=6cost —4sint +1. | z=4.

a=yi/3-3xj+xk,
11.31. r. x =2cost, y=2sint,
"|z=1-2cost—2sint.
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3agaua 12. Haiiti MOyJIb HUPKYJIALMHA BEKTOPHOTO TOJIS A BIOJb KoHTypa 1.

az(xz—y)i+xj+k,
12.1. 242 =1
r: J* 7T
z=1.
a = yzi +2xzj+ xyk,
123. x4y +77 =25,
' x2+y2=9(z>0).
a=(x—y)i+xj—2zk,
12.5. 2221
r. 7Y 70
z=1.
a=yzi+2xzj+ y’k,
12.7. {x2+y2+z2=25,
I':

x> +y?=16 (z>0).

a=yi+(1-x)j—zk,
12.9. r X +y +70 =4,
' X +y* =1 (z>0).
a=4xi+2j—xk,
12.11. z=2(x*+y*)+1,
I': ( Y )
z="1.
a=-3zi+y’j+2)k,
12.13. 242 =4
r.: 877 ’
x=3y-2z=1.

a=2yi+j—2yzk,
12.15. *+y*—77 =0,
r- X y Z
z7=2.
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a=xzi—j+yk,
22. {zzS(xz+y2)—l,

z=4.
a=xi+ yz—xk,
12.4. 4yt =1,
I: vy
x+y+z=1.

a=yi—xj+z’k,
12.6. z=3(x*+y*)+1,
| ( y)
z=4.

a=xyi+ yzj+ xzk,

12.8. +y> =9,
I': Ty

x+y+z=1.

a=yi—xj+ 7’k

12.10. 24 v2 =1

r: YT
z=4.

a=2yi-3xj+ kK,
12.12. r x2 + y2 =2,
z=1.
a=2yi+5zj+3xk,
12.14. 2x° +2y* =1,
. xX+y+z=3.
a=(x—y)i+xj+z2k,

)c2+)72—4z2 =0,
I': 1

Z=—.
2

12.16.



12.17.

12.19.

12.21.

12.23.

12.25.

12.27.

12.29.

12.31.

a=

I:

a=

I:

a=

I:

a=(2-xy)i— yzj—xzk,

I:
a=

I:

a=

xzi — j+ yk,
X’ +y +77 =4,
z=1.

4xi— yzj+ xk,

x2+y2=1,
x+y+z=1.

yi+3xj+ 2k,

z=x2+y2—1,
z=73.

x*+y’ =4,
x+y+z=1.

yi—xj+ 22k,

2

2 2 <
x +y ——=0,

Y 4

z7=2.

yi—2xj+ 2k,

r. {z=4(x2+y2)+2,

a=

I:

a=

I:

z=0.
(x+y)i—xj+ 6Kk,
)cz+y2 =1,
{z=2.
yzi — xzj+ xyk,
X' +y +77 =9,
{x2+y2 =0.
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12.18.

12.20.

12.22.

12.24.

12.26.

12.28.

12.30.

a=2yz+xzj— x’k,
{xz +y* +72 =25,
I:

x*+y*=9 (z>0).

—yi+2j+Kk,

I': {xz_l_yZ_ZZ:O,

z=1.

a=2yzi+xzj+ y’k,
{xz +y> +72 =25,
I:

x*+y?=16 (z>0).

—yi+xj+37°k,

2 2 2
X +y +z°=9,
F:{ Y

X +y> =1 (z>0).

a=x"i+yzj+2zk,
2 2 2
+y +z° =25,
r {x Yy +z

z=4.

a=3zi—2yj+2yk,
F: {x2+y2 :4’

2x-3y-2z=1.

a=4i+3xj+3xzk,
I': {xz-l_yz_ZZ :O’

z=73.



