Kak n3BeCTHO, MHTErpnpoBaHUE SABMAETCH
npoueccom cymmmpoBaHus. OgHako
CYMMUPOBaAHMUE MOXET NPON3BOAUTCH

HEOOHOKpPAaTHO, YTO NPUBOAUT HAC K
NOHATUIO KPaTHbLIX MHTErPanos.
PaccmoTpeHmne aToro Bonpoca Ha4YHeM C

PacCMOTPEHUA

Prezentacii.com




PaccmoTpum Ha NIIOCKOCTU HEKOTOPYHO 3aMKHYTYHO KPUBYIO, YpaBHEHNE
kotopon f(x,y)=_0.

Al T

COBOKYMNHOCTb BCEX TOYEK, NEXaLUNX BHYTPU KPMBOU N HA CaMOW KPUBOW
Ha3oBeM 3aMKHyToM obnacTbio A. Ecnn BeiOpaTh Toukn obnactu 6es yyeta

TOYeK, Nnexawlimx Ha KpuBon, obnacTtb OyaeT Ha3biBAaeTCHA HE3AMKHYTOM

obnacTtb A.
C reoMeTpuyeckon To4KM 3peHuna A - nnowanb purypbl, orpaHM4YeHHON

KOHTYPOM.




Pa3obbem obnactb A Ha N YaCcTUYHbLIX oDnacTen ceTKkoun

NPsIMbIX, OTCTOALLMX APYT OT Apyra no OCK X Ha pacctosHue Ax, a
no ocu y — Ha Ay, . BoobLue roBopsi, Takow nopsaoK paséueHns’
Heobsi3aTeneH, BO3MOXHO pa3dbueHmne obnactn Ha YacTUYHbIE

y4acTKu NPon3BonbHON hopMbl 1 pasmepa.

[Nony4aem, 4yTo nnowaab S AenUTcAa Ha aNemMeHTapHbIe
NPSIMOYTONbHUKM, MOLLAAN KOTOPbIX PaBHbl  AS, = Ax, - Ay,
B kaxxgon YyacTuyHom obnacTn BO3bMeM NPOU3BONbHYH TOYKY U
COCTaBMM UHTErparnbHyt0 CyMmy

I_

S F(x,Y,)-S;;

=1
roe f — cbyHKLI,VIFI HelpepbiBHAA W OQHO3HA4YHAA OJ14 BCEX TOYHEK P(x,, 7))

obnacTtu A.
Ecnu 6EeCKOHEYHO yBENMUNBATL KONMYECTBO YaCcTUYHbIX obracten
Ai, Torga, o4eBMAaHO, Nnowanb Kaxaoro YacTUYHOro yyacTka Si

CTPEMUTCA K HYIJIHO.




Ecnn npu ctpemMmneHnn K Hynto wara pasdnenusa obnactu A
NHTEerpanbHble CyMMbl UMEKT KOHEYHbIN Npeaen, To 3TOT npeaern

Zasbuaaech oT pyHKuumM f(x, y) no obnactu
lez f(x,y)S = j j f(x, y)dxd)

y4€eTOM TOIO, l-ITO AS, = Ax;, Ay nosry4vyaem.

I=n i=n

foyS D f(x, Y )AyAx

i=1 i=1
B anBeneHHom BbILLIE 3anMcn MMEeKTCH OBa 3HaKa 2, T.K.

CyMmMunpoBaHue npom3soanTcd no Asym nepemMeHHbIM X 1'Yy.

T.K. JeneHme obnacTn MHTErPMPOBaHMA NPOU3BONbHO, TaKKe
NPOU3BONEH 1 BbIOOP TOYEK ,, TO, CYMTas BCe NNowaan s
OOMHaKOBbIMM, NONy4Yaem cbopmyny ’

[ Fx y)dyche limD " F(x, y)ayAx

A Ay—0




Cdopmynunpyem gocTaTtoyHble yCroBU4A
cyLlecTBOBaHMUA ABOVNHOIO UHTEerpana

. Ecnu gpyHkuus f(x, y)
Heripepbi8Ha 8 3aMKHymou obnacmu A,
mo 0s8ouHoU UHmMeapari




Ecnu eoyHKUus f(x, y) oepaHu4yeHa 8
3aMKHymou obrnacmu A u HeripepbigHa 8
Hel 8CHQOY, KPOMe KOHEYHO20 Yucra

KYCOYHO — 2r1a0Kux niuHuU, mo 08ouHou
uHmezapas c




YA G+ 72 Geo o = s Ges w)avete = [| i Ge v+ [ L1 Ge pddyete — [ | 1 Ges ddyet
) jkf(x V)dyd>e /<J‘J‘ f(x, y)dyd,
3) Ecrm A=A1+A2, To [ fxndvae [[ fxydydbe [[ fxydya

)

. ,U,BOI/IHOI/I I/IHTeraJ'I oT beHKLI,I/II/I f(x,
y) paBeH Npon3BeaeHno 3Ha4eHns aTon PyHKUMN B
HEKOTOPOM TOYKe 00nacTn MHTErpupoBaHnUA Ha nrowanb
o0rnacTn MHTErpUpPoOBaHUSI.

5) Ecnnf(x,y) 20 B obnactn A, 70 ([ F(x, yydydsx= f(x,.¥,)-S
6) Ecnm f1(x, y) =f2(x, y), TO [ F(x y)dyd= O

A

I FOoeyidyas [ hixyidyae [[f;x iy




Ecnu qyHkuus f(x, y) HernpepbieHa 8 3aMKHymou
obriacmu A, oepaHU4eHHOU JIUHUSMU X = a, X =

b,(@<b),y=9¢(x),y=y(x), e0e ¢ uy -
Heripepbi8HbIe YYHKUUU U

@ < @, moada

W (x) y(X)
” F(X, y)dxdy= I[ I (X, y)dy]dx= fdxj f(x, y)dy

a\_o(x) a o(x)




Ecnu eoyHKUus f(x, y) HernpepbieHa 8
3aMKHymou obriacmu A, oepaHu4eHHoU
nuHuUsmMu y =c, y=d(c<d), x=®P(y), x =
H(y) (®(y) = ¥(y)), mo

d ‘Y(y)

” f(xydxdybjdyj f(x, y)dx

c D(y)




PacmoTpum ABOWMHOW UHTErpan Buaa , rae
nepemMeHHasa x N3SMeHSAETCS B nNpegenax ot
agob,anepemMeHHad 0T Pae P

[TONOXUM  x = F@u,v) v =ao@,v)
Torna

F g oy ov-2aus @ g
ou oV 8171 oV

b (Pz)

[[F (x y)dyds [ dx | Fxy)dy

A a 01(x)

\Y
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%

R ocMeHHaa * npuHMMaeTcd 3a

T.K. MPU NepBOM UHTENPUPOBAHUM

MOCTOSIHHYIO, TO dx =0

of of

~ du+—dv=0 du=- :

ou oV of /ou
NoACTaBISA 3TO BbIpaXeHWe B 3arnmcaHHoe

BbllLlEe COOTHOLWLEHNE OJMA dy , NOoJlyYaeM.

dp of Op of
_5(P.5f/a"dv+a_¢dv: ov_Ou _Ou ov . g,
Ou Of /ou Ov af
ou

dy =




NI

Toroa

A

BbipaxxeHne Has3blBaeTc4d

yHKUMA - £ v)

)

Y5 (x)

”F(X, y)dyadx dej F(f(xy),0(xy))

Y1 (x)

Q(u,v)

i

of /du

T.K. Npy NepBOM UHTErpUpoBaHUKN NpnBeaeHHOE Bbille
BblpakeHue Ans ;. NpuHUMaeT BUZ ( Npy NepBoM
UHTErpupoBaHUN NonaraeM, — ~onst. dv — O ), TO Npu
M3MEHEHUN NOpsiAKa VHTErpMpPOBaHNS, NoMyyYaem

COOTHOLLUEHWE.

2

O, (v)

HF(X v)dydx = Jdv IF(f(u V), o(u,v))- || du

V

O, (v)

ay

-




Bocnonb3yemcs dopmMynon 3amMeHbl NEPEMEHHBbIX:

”F xydxdyb”F (U, V), (u,V))ildud

[Tpw STOM N3BECTHO, qTo X=pCOD

Yy =pSino
B aTtom cnyyae AkobuaH nveet BuA;
oX OX
. leo ool |co® —psine .
i = dp o8] = > = pCcOg 0+ psind =p
oy oyl |sin@ pcoP
op 0
Torga

30echb T HOBas obnacThb 3HA4YEeHUMN,

_” (X, y)dxdy- J-J.F pCO0P,psind)papad = ” (p,0)pdb b
p="+y;

0 = arctg;
X




