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Tab6auna HanooJee YNOTPeOMTEJbLHBX BEKTOPHEIX
H a(@PHHOPHEIX COOTHOIIEHAIH

A-B=AB +AB +AC; AxB=i4B,—AB,)+
+J(4,B,—AB)+k(AB,—AB,),
(AxB)yxC=(A-C)B—(B-C) A,

Ax BxC=(A-C)B—(A-B)(,
A-BxC=(AxB)C=(CxA)B=C-(AxXB)=B-(CxA)=B x C)-A,
(A X B)-(CxD)y=(A-C)(B-D)— (A-D)(B-C),

AXB)x (CxD)=[A-BxD)JC—[A-BxC)D-=
=[A-(Cx D)]B—[B-(C x D)]A,
Vu =gradu, V.- F=divF, V XF=rotF,
V (uv) =uVu+ovVu, V- (uA) = (Vu)-A+uV A,
V x (wA)=(Vu) Xx A4+uV X A,
V- (AXxB)y=B- (VXA —A-(VXB),
V- (VxXF)=0, V x (Vu) =0, V.(Vu) =V,
VXx(VxF=V(V.F)-VF,

SSS (V-F)dv:SSF-dA; SQS (V % F)do= ~§SF>< dA,
(55 Vo) vorao= (o (vay-aa— {{ (oveoan,

rjie TpoliHLle MHTerpajin 6epyrcsa mo BceMy obbemy, orpaHHYCHHOMY 3aMKHY-
TO#l HOBEpXHOCTHI® A, a J[BOWHbIE MHTErpajill — 0 3TOM TioBePXHoCTH A
(sexTop dA HampaBlleH HApPYHY). ‘

SS (V x F).dA = @F-dr,

rje JABOMHOA WHTerpaj OeperTcs mo IJIOIAfM, OrPaHUYCHHOH 3aMKHYTOHU KpwH-
poit C, a OJlHOMEpPHHWII HHTerpaj —mno Kpupol C IPOTHB HacoBOH CTpeIKH
naaa Habmogaress, cMOTpAUWero ¢ KoHma peKTopa dA.

Bextopmoe nome ¥ (z, y, z) Momer OHTH IpelcTaBIeHO HPH IOMOIIH
CKaJIAPHOr0 DOTeHMMaja ¢ ¥ BeKTOPHOro moreHmmana A

F=grad¢+rot A, divA=0

Eciu nmome F ofpamaercs p Hynp Ha GecKORewHOCTM, TO BHpaskeHUd § u A
gepes F umeor Buj

b= '—SS de'dy'dz', A= gggz%lﬂdx'dy'dz’,

rne R2=(x—2'? L+ (y—y' )+ (z2—2")%
A=iA,+ jA,+ kA, W =iAZ+jAT kAT =A i+ A j+ Ak,
| U=i-A, +j-A,+k-A, (W=1xX A, +jx A, +kxA,
A-B=AB,+A;B,+AIB,=i1(A,-B)+j(A,-B)+k(A,-B)=
= 1 (Ax+ AD Bot + (Ay+ A}) By + o (As+ A2) B, — 2 (W)X B,
QI%':A;Bx'%’A;By’FAz*Bz:
A:B=AB.,+A; B,+A; B, =|U- B,
8*



116 Ta. 1. Tunw noaeil

. OF . OF oF oF .
VF=‘%+Ja—y+kW’ FV = 6xl+6y j+ 5 k= (VE)¥,

grad(A-B)=A.(VB)B-. (VA)—l—A X (VX B)+B x (V X A),
rot (AXB)=B.(VA)— A-(VB)+A(V-B)—B(V-A),
V. A= (OA /0x) +- (0A,,/8y) + (0A,/8z) = 1 div (AX) + jdiv (A})+kdiv (A),
V- (VF)=V?F, V.(FV)=V(V.F)=V?F4+V xV X F,
V(A-B)=(V-A)-B+|A-(VB)|.

Taéadna cBOHCTB KPHBOJHHEHHHX KOOPIHHAT
Jia opTOroHANLHKX KPHBOJMHEWHHX KOOPHMHAT &, &5, &3 C eAMHAYHRIME
BEKTODAME a,, a,, A, JEHEHENM oiemeHTOM ds®= D K3 (df,)? m xospdunmen-
n

ramm Jlame h,, roe

m=[(a )+ (&) + (&) =[G )+ (&) + (3T

nuddepernmalcEEe OoNepaTOPH NPUHAMAIT CIEAYIOMAA BHA:

1 0
grad‘b:V‘p:ZanK%’

L 1 8
le~A=V‘A=m2E—<hh2hah )
n

rot A=V X A=’ hlh = ha,[aE (rndds) — 7= (hmAm)]

l,m,n

lmn-123unn2,3,1unu312,
0 hihyhg 0
divgrad ¢ = qu’_hlhzh, 2 B [ i aet ] ’

VA=(VA),+(VA),  (VA), =1 (rotA) xS,
(VA),=5 (VA+AV)=3 [ ag’ f;m+A .grad (In &, \1amam+

1 h.m 3 Am h-'n, a An
7D [ e e e | @mtabanan),

m<n

a sneMeHT o0veMa paBeH hyh.h,dE di,dE;=dV.
Jia nuamEADAYECKEX KOOPHHHAT

1=, b=¢, &=z
mMeeM hy, =1, hy=r, hg=1, dV =rdrdedz.

grad$=a, ai} —|—aq,1 P +-a, P z

r

v 1 A 04,
dIVA——r_B_( T)+r 6.9 0z ’

1 6Az 3/1,- 3A7 1 04,
rotA=a, ) +a <r A= G )
29 1 9 Oy 1.8y )

Vq)_r 6r rt’ir>+r2 O¢? +6z2’



