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Onpeaenexne u-BblYUcreHe HORBPXHO

THOLO0 UHTerpama 1-ro poaa

MycTb 3aaaHa ckansapHas dyHKUMs f(Xx,y,z) v noBepxHoCTbS , 1 NocreaHss 3afaHa
BEKTOP-PYHKUMEN < (u,v) = x(u,v)i +y(u,v)j+z(uv)k (uv)=D(u,v)

flr(uv)]=f[x(uv) y(uv) z(u,v)] 3apaHa B Toukax Ha nosepxHocT (X,y,z) e Q

lNoeepxHocmHbIU uHmezpan nepeozo poda ot f(x,y,z) No NOBEPXHOCTM S onpeaensieTcs Kak

c Hf(xyz)ds H f(x(uv)y(uv)z(uv))a—rxa—rdudv
D(uyv)
6F:8X(u,v)/.—+ay{u,v)j+82(u,v)/(— 6F:ax(u,v)l.—+ay{u,v)j+az(u,v)/(—
ou ou ou ou ov ov ov ov
or or
o =[Py 4 =[[ o = [[|Z « Lkt
ou ov ou ov

S S

a Ecnu noBepxHOCTb S 3aaHa ypaBHEHNEM Z = Z(X,y)

ﬂf(x y.z)ds = [[ f(xy, z)\/1+(gzj Kﬁ_zjzdmy

1% Dx.y) X oy

[MoBepxHOCTHbIE MHTerpansl. lopsayes B.[.



# BbluncnuTb _U (x*+y+z)ds rtoe S:tpeyronbhuk (ABC), A(10,0), B(0,1,0), ¢(0,01)
S

PelwieHune . o
Sty 7 S ey = S
Ox oy
2 e
jjf(xyz)ds— I f(xyz)\/1+[ j (] dxdy
D(x,y) a ay

H(x +y+z)ds = H(x +y+1—x—y)yJ1+(—1)% +(—1)*dxdy

D(x,y)

A \/§_U(x2—x+1)dxdy = ﬁjdy:[(xz—x+l)dx = ﬁj'(x—s—x—2+x)l_ydy

[ (1-y)P (1-y) . _ o (A-y) A-y)
\/g_([( 3 > +1—y)dy \/é( T + = +y 2)
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# Bbluncnutbe ‘U\/x

me S - yactb LUNTMHAPUYECKO NOBEPXHOCTMU:

r(u,v)=(acosu,asinu,v),0<u<2rz, 0<v<H

=acosui +asinu j

— X —|dudv = ‘\/(a cosu) +(asinu) ‘ = adudy

+y°+2°
PelleHne i o 7
of  (ox @y oz oAy
— o =(—asinu,acosu,0) ——X——=|-asinu acosu {
Ou \Ou Ou Ou ou Ov
0 g 1
I el L
ov \ov ov ov : ou Ov
,U ds _ H adudv ~ _ Z?a du]{ dv
S\/x2+y2+22 D(u,v)‘VCIZ-FVZ 0 o‘\/a2+V2

ZEa{ln(v +

27a ln

H+~a’ +H?

2 2
a +v

-

a
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. _ =~ ®opmyria CTokca

F :P(x,y,z);+Q(x,y,z)]'+R(x,y,z)l€ rofF =V xF

v O -7 Qa0 Onepatop MamunsroHa
_al +5J +§ Habna-onepatop
rotF = 8_R_8_Q ;+(8—P—6—RJJ+ 8_Q_8_P k
oy " o 0z Oy ox Oy

) =\ Teopema Cmokca

* ¢ﬁ~d?=jjr0t]7-ﬁds
C S

Llupkynauus eKmopHO20 nons no 3aMKHymomMy KOHmypy paeHa nomoky pomauuu
3MOo20 nons 4Yepe3s NnoeepxHocmb, 2paHuuel Komopol Sensemecs 3Imom KoHmyp.

T e
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# Bobluncnuts q.)/':-dF roe /':=z2,?+y2]-+x/€ C: ABDA, A(1,0,0), B(0.10) D(0,0.1)
Z 5
PelueHne
F D c_|5F dF = [ZPak +yPdy + xdz =
(ABDA )
& Jz2dv+yoy+xdz_‘[*+.[*+j
(ABDA ) A2 BD | DA
1 3
4 deX+y2dy+0:Iy2dyZY_]:l
AB 0 3 0 3
A B
7 ° N = 1
j0+y20y+O:J'yzay:[y?j‘1:_§ C'bF-dF_ :
BD 1 c
! 2 3\[1
_[(1—X)2d\’+O+X(—d¥):j(1—3x+xz)dv:(x—?’x G _ 1
DA 0 2 3 0 6
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# BbluncnuTb qﬁﬁ-d? T 22;+y2j+xl; C: ABDA, A(1,00), B(0.10), b(001)
C

PewweHune

T
(I)F-drzﬂrotﬁ-ﬁds rotF—a% % ag:(zz_l)j =
z
x+Cy+z:1G e
vy o= olwy) =7 Ity
s - - W Gl G
[\@\@\@j Vi=i+tj+tk Vf——z+§ +§
. [[(22-1)j-as =[] (2z-1)j- ”Vf””Vf”ds = f!(ZZ—l)j-(i+j+l?)ds =
H(Z(l—x—y)—l)dydx _ I(T(l 2x—2y)dJ’de _ J.(xz—x)dx :_%

Xy
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IV {HTerpan BToporo pona.

noeerHocmelu uHmeapan emopozo poda oT F{X y, z) Mo NoBepxXHOCTU S (onpenensiemon
r(u,v)=x(u,v)i +y(u, v)] +z(u,v )k ¥ OpUEeHTUPOBAHHOW BHELLHEWN HOpManbHo)
onpeaensieTcs kak

¢ HF(x y,2)-dS —HF(x v.z)-ds= ([ Fx(uv)y(uv)z(uv))-
D(u,v)
HoeerHocmelu UHmMezpan emopo20 poda — 3TO NOTOK BeKTopHoro nonsa F yepes nosBepxHocTb S.

or or

_X_

dudv

J.I F -fAds =H (P cosa+Qcos B+ Rcos y)ds - ﬂ Pdydz + Qdxdz + Rdxdy
S S :

/
I F Nds = ” F(x,y,z)'(_%;_g_zﬂg dxdy S:z=f(xy)
S D(x,y) - Y
ﬁdS P Q R
J- F-nds= ”ﬁ Ox ay Oz dudv
o S plus)|OU  Ou  Ou
lox oy oz
ov Ov oOv
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PewweHune

D(x,y)

(/7= 167 +28) R

D(x,y)

H(x—l+1—x—y)dxdy= = Hydxdy = —I

D(x.y) D(x,y)

[ e S

z=1-x-y HF A ds = jj F(x,9,2)- (—@z—g—zﬁkjdxdy

Y

ﬂ i 1+Z)dxdy—

D(x,y)

1 1-x
WES
0
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Popmy a0 CTporpagcxoro [aycca

lMomok eekmopHo20 nonsa Yepes 3aMKHYTYI0 MOBEPXHOCTb S MOXET ObITb BblpaXeH Yyepes
TPOWHOW UHTerparsn ot ameepreHuum nonga F(x,y,z)

oP 80 P 80 0
e ﬂF ds—jﬂv Fav ﬂFd—ﬂj(ax 5 azjdv V.F = dlv':_ai+a§+a§

dopmyna OcTtporpaackoro-laycca B KOOpJJ,I/IHaTHOI7I doopme

j | Pdydz + Qdixdz + Rexdy = j [ j (‘25 ‘;f = j dxdydz

Divergence — pacxoaMmocTb.

Ecnm diVF = 0, To BekTopHOE none Ha3biBaeTcs coneHoudannbHbIM.

dopmyna ons BbluncrneHnst oobema tena G

V. = %H xdydz + ydxdz + zdxdy
S
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# Bobluvcnuts .UF-dS fnes -5
S

]

Ncnonb3yem coopmyny OcTtporpaackoro-laycca j F-ds=

j j xdydz — dxdz + zdxdy = j j j (

—J+zk uepe3 NoOBEPXHOCTL TETPA3APA C BEPLIMHAMM
9(0,0,0), A(1,0,0), 8(0,1,0), b(0,0,1)

PeweHne

H V-Fdv

S
ox 8( 1 ) 0z
oy 82

e

dxdydz =

1-x

| jdz

2 dxdydz = zm dxdydz = zj{
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