Y]

CkangapHoe none

Temnepatypa T — 3T0 cKangapHoe none.
Ha pucyHke npenctaBneHbl U30TepMbl —
NWHUN C paBHbIMU TEMNEPATYPaMN.
[TOTOK Tenna OT ropayYen TOYKU K
XOnogHoOW (OTMEeYeHOo CTpenkamn) — aTo
BEKTOpHOe none

[TpyMep BEKTOPHOro nong —
3TO CKOPOCTb aTOMOB BO
BpaLlawLemca Tene. Kaxabiv
BEKTOp NpuB4A3aH K
KOHKPETHOMY aTtomy U UMeeT
pasHoe HanpasneHue npu
OBWKEHUN U pa3Hoe

/ v
Bpauyence MECTOMONOXEHNE



Ou- oOu- Ou-
grad u=—i+—j+—k.
ox oy Oz

:if+i}+£§

& ¥ &

Ou- Ou-—- Ou-
vu=—i+—j+—k
ox oz

gradU =VU =

[ ~1T ~TT -~r T
cU oU oU

L a&x oy OZ

BbMUCNEHUE MPAAUEHTA CKaNAPHON PYHKUMK

3afaHa CKanApHan PyHKUMA @ fx,y,2 = xz-y-z3

4 3\

iﬂ(x.y.z)

Grad(fl ,x,,2) = :—yﬂ(x.y.Z)

d
—ﬂx-p
- ¢ yz)/

\
CumBonuveckoe YucneHHoe aHaveHue
BLIYMCAEHME | g Touke (1,23)
2xyz 108
Grad(f,x,7,0 = | .0 Grad(f,1,2,3) = [ 27 ]
54
3-::2-)'-22

10Ny UeHHIt BEKTOP YKa3blBaET BEANUMHY W HANPGBNEHNE MaKCIMANHOTO BO3aCTaHUA dyHKLMN,

-yl h
grad £(4)




ANA  BEeKTOPHOrO NONA  BBEAeHbl

ABAa OMepaTopa Nepeoro NOPAAKE

divF =VF. rotF =[VF]

3%

ik
B B
rot-B=VxB= i .Q. i =1 oB el +j(&_.a&)+k Yy _an
ox oy oz dy 0Oz 0z Ox ox Oy
By By B,



Teopema Ocmpozpadcko20-

/A' [aycca:

N §4dS = [divAav
/ 3 S 4

Pdu3nuecKkud cMbICI hopmMyJibl
CTtoKca

Z4 & LInpKynsiumMsa BEKTOPHOIo Nossi BAo/b
MONOXUTENBLHOIO HanpaB/eHUst KOHTYypa

Teorema paBHa MoToKy BEKTopa — poTopa noss
yepes /o6y NOBEPXHOCTb, HATAHYTYIO Ha
Stokes [aHHbIA KOHTYp:

I]= $ A-di= |(rotA-n")do

(L) (o)
() (S)



fwoma —— lfaia 10 |

[ Vi = O [l EE

EE

Y
&

BBMUCNEHWE POTOPA BEKTOPHOW (hyHKUMKM FOL(A)

{3
XZ -y
Alxy,D = -ZY2 - 33faHHaA BEeKTOpHaA  dyHKUMA
2-x2-y
/ N
d d
—fix,¥,2), - —f(x,y,Z
dyf( A )2 dzf{ ¥ )l
| il - hyHKUMA
10i(f.x.57.2) = sz(x’y’z)ﬂ d_xf(x’y’% BLIYMCNEHUA pOTOPa
d d
—0X,¥,2), - —I0X¥,Z
\dxf( ¥.3y dyf( ¥ )u}
Cumeonuyeckoe YucneHHoe sHaveHue
ZHANEHME ; B Touke {4 2 3):
2-x2+y2 36
fOt(A,x,Y,z)—) 3.x.zz.y_4.x.y fOt(A,4,2,3)= 184
-108
27
+

| 2 | =
2 fsicksrees o

Calculat B
T
Evaluati.. [F
%] Calculus E

Greek %]
Symbolic | %]

Boolean




Gradient, Divergence and Curl

The Del Operator d 0 d
P Ve—it— =k
dx dy 0z
Gradient of a scalar function is a Vv f .. Niodiak
vector quantity. .
Divergence of a vector is a scalar V. A4
quantity.
Curl of a vector is a vector V X A
quantity.

The Laplacian of a scalar A V4



grad(divF) = V(VF)

div(gradU) = V(VU)

div(rotF) = V[VF]

rot(gradU) =[V(VU)]

rot(rotF) =[V[VF]]



HDEBVIJ'IO BblHMCNEHNA onpejennTend A3 PaBHOCHNbHO Npasuny TpeyronbHNKOB (npasmny Capproca), KOTOpOe CXeMaTnHeCcKn MOXKHO 3anmcatbh Kak
‘

d d d -
- all 12. "13(F.9119958 33 7115853031 141 54,1d

3 = B21 922 923
951 %59y

295
— Aiglonlay ™ olojlan = A1y %sg a0

Ecau sexkTopel @ = (ay,a2,a3) v b= (b1,b2.bs) 3apanel ceoumm koopauHatamu,
TO BEKTOPHOE MPOW3BEeAEHVE HaXOAWTCA Mo Gopmyne:

i G F
[@.b] = |ay a2 a3
by by b3



AVBEPreHUNs BEKTOPHOrO NpPOU3BEAEHNS

i !
(V- [Ax B))=(V-[AxB)+ (V-[Ax B]).

1
(V- [AxB))=(B-[VxA])= (B -rotA).

17 1
(V- [Ax B))=—(V-[BxA])=—-(A-Vx B]))=(A-r0tB).

div[A x B] = (B -rot A) — (A-rot B).

JIMBEPTeHINH ITPONU3BE/ICHU CKaISPHOIO M BEKTOPHOIO HOJICH

div (U A) = (V-UA).

div(UA) = (V - UA) = (A - gradU) + UdivA.



3HaqyeHus guBepreHumu u poropa
BEKTOPHOro nons B BbifeNeHHOW obnacty
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div F=0 rot F+0 div F#0  rot F=0 div F=0 rot F=0
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div F=0 ro¢ F=0

div F=0 rot F+0

div F+0  rot F+0



http://studbooks.net/2395482/matematika_himiya_fizika/operator laplasa



