SnemMeHMbI meopuu noJsisi

U=U(r)=U(x,y,z) — cKanapHoe none. (r =Xi+ yj+zKk, r = X2+y2+zz )
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gradu =—i+— j+—K — rpaauenT ckansapHoro nons U .
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(grad u, I) — npoussogHasa noaa U no Hanpasnexuio | .

a=a,i+a j+a,k — sektoproe none

: da, 0a, oa,
diva=—+—-+—% — auBepreHuUMA BEKTOPHOro nona a.
ox oy oz
da, 0, ). KaaX 6azj. fa, oa,
rota=| 4+ —-—=|[I4+| ———= |J+| ——— Kk — potop BekTopHoro nons a.
oy oz oz 0oX ox oy
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0 0 0
rota=(— — —
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a, a, aq,
.0 . 0 y
V=1—+]—+K— — cumsonnueckuit sektop Habna.
ox oy 0z

gradu=Vu, diva=(V,a), rota=Vxa.

r
Npumepl. gradr = —
r

Npumep 2. grad f (r) = f'(r)%
Mpumep 3. grad(a,r)=a

Mpumep 4. (Ne4412) grad|cx r|2 =2r(c,c)—2c(c,r)
Npumep 5. rotgradu =0, divgradu = Au

Npumep 6. divr =3



divrer =(V,r°r) =
= (V, re #j{v, i rJ =r*(V,r)+(Vr®,r)=

=r*divr+(gradr®,r)=3r° J{Sr4 E,rj =8r°
r

Mpumep 7 rotr =0
Mpumep 8. rotaxr =2a
ax(bxc)=b(a,c)-c(a,b)

rotaxr=Vx(axr)=a(V,r)-(a,V)r=3a-a=2a

(a,V)=aX£+ay2+azﬁ, q=i,g=j,g=k
OX oy 0z 0OX oy 0z

Mpumep 9. (Ne4437 a)) rot f (r)c = %r)rxc

rot f (r)c=Vxf(rjc=Vvf(r)xc=grad f (r)xC:%r)er

npumep 10 (N24437 6)) rotex f (r)r=2f (r)c+ f'(r)(c(r,r)—r(c,r))
rotcx f (r)r=Vx(cx f(r)r)=c(v, f(r)r)—(c,v)f(r)r=

:c£3f (r)+@(”))‘[Cf (r)+[c' frfr) r)r}

=2f(r)c+ f,(r)(c(r,r)—r(c,r))

JomawHee 3apaHue.
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