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nnuBuyaibHbIe TOMAIIHIE 3a/1aH1sd
TEOPUSI T10JIs]

Bamaga 1. [TocTpouTs JIMHUT YPOBHS CKAJISPHOTO MOJIA U = u(Z, y); YOSAUTHCsI, ITO BEKTOD
gradu(My) oproroHasieH COOTBETCTBYIOIIEH JINHUN YPOBHs (KacaTeJIbHON K JIMHUH, TIPOXOIATIELT
gyepes3 Touxy M)

1. u

2. u

4. u(x, y) =x° —2x +y*, My(1,1)

5. U T, Y)= _372 + 2y27 MO(_4a4)7
1

6. u(z, y) = —————, Mp(4,1);
1

7 ’U/(xy y) 4$2+y27 0(273))

8. U(LC’ y) =V 1—.1’2—y2, M0<1/27_1/2)7
9. U(I, y) = Ina? + yl + ]-7 MO([)?O))
10. U(ZE, y) = ln(x2 + 4y2)7 MO(_L 1)7

Bamaua 2. Haiitu nmpousBojiHyIO CKaJIAPHOrO M0/ 1« B ToUuKe My B HallpaBJIEHUH BEKTOPA

Rt}

(z, y, 2) = 2%y — \Jay + 22, [ = 25 — 2k, My(1;5; —2);
2. u(z, y, z) = z(lny — arctg z), [ =8 + 45 + 8k, Moy(—2;1;—1);
(z,y, 2) = In(3 — 262) + xy?2, I'=—i+2j — 2k, My(1;3;2);

( z) = sin(x + 2y) + \/7Yz, I'= 47 + 3] + 0k, My(w/2;37/2;3);
5. u(x, y, 2) = 2%y*2 — In(z — 1), [=5i— 67 + 2v/5k, Moy(1;1;2);
6. u(z, y, z) = 2° + \/m, [= 0i +j — E, My(1;—3;4);

VT A
7. y Y, Z) = — — =20+ k, My(4;1; =2);
u(z, y, 2) y P 1 of )

8. U(LU’ Y, Z) =Y + V9 — 227 f: _2;—’_ 2;_ Ev MO(L 170)7
9. u(x, y, z) = 2y/xr + y + yarctg z, [ = 47 — 3k, Moy(3;—2;1);

-

10. u(z, y, 2) = In(22 + 42) + ayz, | =i + j + 5k, M(1; —1;2);
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Bamaga 3. [lokasarb, uro mosie BekTopa F(z, y, z) HMOTeHIMAIBHOE U HATH MOTEHIHAJ
OJIsI.

. 3y 43\ - (1 22t . .
x Yy

3 523 - L /1522 ;
2. F:(4x3ey—x—z)i+(:ﬁ4ey—l)j+( ; —1)k;

4 4 3
_ - - 4 -
3. F=-2274 (Z—+zezy+6y5)j+ ( v +yezy) k;
T T

4. F = (y* 4 2271 4+ 2ya? V)7 + (day® + 22¥Inz) j + (zInz + 1) k;

— — —

L 102t 2 20° 2y - y v\ i
6. ['= ‘ -4+ 71— )k
Yy l+(1+y2z2 y? * z)j+(1+y222 22) ’

— —

| 3 3 .
7. F = (—yzsinx— —)z’—i— (zcosx +1)5 + (ycosx—l——f—l— 1) k;
2 2

Ax3 . o

8. F = ——3i—i—(zcosy— 1)j — (siny—i——x4 +22> k;
z z

x 3

10. F = i—i—( : +—)j+< Y1)k
T+ yz rT+yz Yy T+ yz

Banmagda 4. Haiitu pabory cusbl F' npu ABuKeHnu TOYKN 110 Tpaektopun (L) or Touku M
1o Touku N.

3 328\ B} 3.2 B,
9. F = <ze4y — %) i+ (4xze®™ —5yt) j + (xe4y + 4 1) k;

1. F = (22 =2y)i+ (y>—2x)J, (L) : orpesox M(—4;0), N(0;2);

2. F=(x242y)i+ (2 +22)], (L):2—2%/8 =y, M(—4;0), N(0;2);
3. F =% — 437, (L): 2 +y*=4(x >0,y >0), M(2;0), N(0;2);

4. F =22yi—vyj, (L) : orpesox npsamoii M(—1;0), N(0;1);

5. F=(x+y)i+92—1y)j, (L): a2+ = =1(z >0,y >0), M(1;0), N(0;3);

oS,

- z, 0< <1,

P (2 2\ 2 _ .2 C o — . 0)-
6 F =i+ =) =, 7, VS TS0 w0, N0,

7. F=ay-i+2y-j,(L): 22+y*=1 (x >0,y >0), M(1,0), N(0;1);

= (2 +¢%) (1 4+2)), (L): 2 +¢y*=R* (y=>0),M(R;0), N(—R;0);

1%
511
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0. F= (2 +y/a @) i+ (y— 2/ T 2) . (D) g =1 (y > 0). M(1:0), N(~1:0);

2y-i—xy-j, (L): 2> +y*=1 (z>=0,y>0), M(2;0), N0;2);

E>11
I

10.

—

amaua 5. Haiitu nupkyssuio BeKTopHOro mnojg F' Biosib KoHTypa [' B Hampas/ieHun
BO3paACTaHUS MTapaMeTpa.

1. F=(y—a)-i4+(z—a)-j+ (@ —y)-k [:ax=cost,y=sint, 2= 2(1 — cost);
Q.ﬁ:( ) (z—:r;)~;'—i—(x—y)-lg,F:x:4cost,y:4sint,,z:1—cost;
3.13:2@/77 3x j—l—:L‘ kF xr =2cost, y=2sint, z =2 — 2cost — 2sint;

4 F=2z-7— j+y-lz,f‘:x:2cost,y:2sint,z:l;

5.ﬁ:y; j+sz x =cost, y =sint, z = 3;

6. F=x-i+22j+y-k I':2=cost,y=2sint, z=2cost — 2sint — 1;
7.ﬁ:3 -3z -5+I-E,F:x:3cost,y:BSint,z:?)—Scost—?)sint;

8. F=6z-i—ux- j—l—xy k,F:szcost,y:3sint,z:3;
9.ﬁ:—z-;—$-5+x2-/;,F:x:SCost,y:5sint,z:4;

10. F=(y—2)-i+(z—2) j+@—y) -k T:2z=3cost, y=3sint, z=2(1 — cost).

Bagaua 6. Haiitu moTOK BeKTOpHOrO 1o F' 9epes 9acThb ILIOCKOCTH P, PacIoIokKeHHyIo
B [IePBOM OKTaHTe (HOpMaJb 06pasyeT ocTpblii yroJ ¢ ocbio OZ).

1. F=2nz-i4+(Ty+2)-j+Tnz-k, P:o+y/2+2/3=1;
2.ﬁ:(2x+1)-f—y-5+3ﬂz~/;,P:x/3—i—y+2z:1;

3. F=i+5y-j+1lrz-k, P:a+y+2z/3=1;

A4 F=bmz-i+y+1)-j+4nz-k P:x/2+y/3+2/2=1;
5. F=9rz-i+Gy+1)-j+2rz-k P:3x+y+2/9=1;
6. F=my-j+(4—22)-k P:2x+y/3+z2/4=1;

7. F=nr-i+= Y- j4+(4—22)-k Pix+y/3+z/4=1;

2
8.ﬁ:9wy-j+(7z:1)-g,P:$:y+z:1;
9. F=(2n— Dz -i+ (34ny+3) - j+20mz -k, P: 3z +y/9+ 2 = 1;
10. F=dna-i+Tny-j+ 2z+1) -k P:2x+y/3+22=1;

Bagaua 7.Haiitu 10TOK BEKTOPHOrO 10Jisi F' uepe3 3aMKHYTYIO MOBEPXHOCTDH S(HOpMAJIh
BHEIIIHSIS ).
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1. F=a2 i+a-j+az-k, S:z=224y%2z=1,2=0,y=0 1 oxkranr;

2. F=(X242) i+ @2 +a2) - J+2+22) -k S:a24+y*=12=0,z2=1;
3. F=a2-i4+y-j+2-k, S+ +22=1,2=0, (2 20);

4. ﬁzgxz.f_zx-f+y-lg, S:x+y+z2z=2,z=1,2=0,y=0, 2=0;

5. F=ab-i+y-j+22F S:a?+y?+22=1;
6. F=a?-i+wy - j+32-k S:a+y?=222=4

-

7. ﬁz(zx+y)-7+(xy—z)-j+(x2+yz)-IZ, S:a’+1y?=2,2=0,2z=1;

— —

JJyQ-i—i—ny'j—i—z'E, S:2’+y?’=1,2=0,2=1,2=0, y =0( 1 okranr);

o
11
|

= (@2 +ay) i+ P +y2) J+ (P Haz) -k Siat4y?=22(220);

E11

9.
10, F=y-i+2zy-7+22%, S:a?+y?=1—2 2=0;

Bamaua 8. IIposepurs dhopmyny Crokca st 1mosist BeKTopa F', mpuHuMasi 3a KOHTYD HH-
TerpupoBaHusi YacTh maockocT, "HarsauyToil"Ha (L).

1. F=(yz+z+2y2) - i+az-j+ay -k (£):22+y62=R2 z=0:;

2. F=y’z-i4a2-j+a2y -k (L) :x+y*=4,2=2

3. F=y22 i4za2 J+ay -k (L): a2 +y2 =16, z = 4

4 F=a2+2%2) i+y-j—42 -k (L) : 2> +y* =9,y =1;

5. F=y22 i+ 222 j+ay?k, (L):22+9y*=9,2=1;

6. F=yz-i+ (zz+4x)-j+ay-k (L£): 422 +1> =4, z = 0;

7. F =327 —322 4322k, (L) : a2+ 12 +22=4,2=0,y=0, 2 =0;
8. F=z-i+x-j+(x—y)? -k (L£):z=bcost, z=bsint, y = 0;

9. F=x-i+ @2 +422) ] —422 -k (L) : 24+ 22=9, 2 = 1;

10. F=2zy-i+ (12 +2yz)-j+3y>-k, (L) : z =bcost, y = vsint, z = 0.
Bamauya 9. lokasarb, 9T0

1. div rot @ = 0;
2. div[@ x bl =rotd@-b—a-roth
3. div(u-ad) =u-divd + a- gradu, u(z, y, 2)- muddepentmupyemast GyHKIHUA ;

4. grad (u-v) = v-gradu+u-gradv, u(z, y, z), v(z, y, z)- suddepenuupyembie GyHKIuu ;
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d
5. div (f(r)-7) =3f(r) +rd—f;
,
6. Au=V-a;
7. rot (rot @) = grad (diva) — Ad;
1 df
8. rot(c- f(r)) =—-—|r ¢c|;
@)=Y a
9. div (grad f(r))=?, r? = 22 + y> + 2%
10. rot (@- f(r))=? d=y-i—2 j+xz-k?, r2 =224+ 42 + 22,
Sagaya 10.
1. V-(@x(Fxb)=2a=i+)—k b=1i+2] —4k, 7 =zi +yj + zk;
2. VX (F-@)=78=3—2]+k 12 =122+ 1>+ 2%
3. Vxda,= 7, d=cos r(y?— 27 + a:z%)) ;
4. Vxd,=?7, V-a,=7, d=cos <r(2xf+ 3y7 + z/g)) :
5. Haittu nmorennman,V X d,= 7, V - @,= 7, u BEKTOpHbIE JINHUW TIOJI BEKTOpa 4 = 13;
,
—ﬁ.l
6. Haittu V x @,= 7, V - d,= 7, nojs BekTOpa @ = ! ;T;
,
6 —
7. Haiitu rot —, @ — MOCTOSIHHBIN BEKTOP;
r
8. Jlyisa nons BekTopa @ = r3f naittu V x @,= 7, V- a,= 7;
9. Haiitu rot d, diva, eciin a@ = (yz;— 2xz;) cosr, 12 = 2% + y? + 2%
10. Haiitu rot @, div d, ecom @ = (7 + 5) cosT, F=axl+yj + 2k, b — TOCTOSIHHBIH BEKTOD.
Hekoropsle cBoiicTBa oneparopa V:
div(p?) = edivt + grade - rot(¢7) = prot¥ + (gradp) x ¥ rot grady = 0
div(d x ) = v+ (rotel) — @ - (rotv’)  rot rotv = grad dive — V2¥ div rotv =0

div gradp = V2p V27 = (V2vuy, V20, V203)



