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BhlqHcneHHe HHTerparroa OT CHHrynHpHhlX ¢yHKuHn no MHoroMepHWM 

o6naCT.RM B HaCTO.Riqee BpeM.R .RM.ReTC.R cepbe3HOi1 npo6neMoi/l '~ lJpH )l,l-llli-

peTH3auHH ypaBHeHHM, OnHCh!B8JO!J{H.X Mal'HHTOCTaTH'll8CK_He 
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2\ TeTpaa.zwhl 
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~~ H $1 nORHOCTb~ COBna~a~T. 
. ~~ H -~~HMe~T O~Hy M TORbKO O~HY 06U1,Y10 I'paHb 

3) TeTpas.I\phl ~1. H ~a.HMeJOT o~Ho -~~ TORbKO O.I\HO 06lJiee pe6po 
(pHc. 2). 

4) 'feTpa3.I\pbl ~.1 H $1HMem O~Hy M TORbKO O):IHY 06lJI.YKl BeprnHHy 
(pHc.3). 

L) TeTpas.n,pbi Ss H ~a. He HMe~T HH O.I\HOil 'o6lJiei1 TOt!KH. 

B nepBhlX tieTblpex cnyqaHX DO):IhlHTerparrbHaJr ~YHKUHH CHHI'YRHpHa 

H npHMeHeHHe Ky6aTypHhlx ¢opMJn saTPY.I\HHTeRbHo. B HacTOHlJieil pa6oTe 

npe~JJa!'aeTCH MeTO~ BhltiHCR8HH.R HHTerparroB D01l,06HO!'O THna. !1cnORb3YH 

DOHHTHe O.I\HOpO~HOCTH ¢YHKUHH,y):laeTCH npe~CTaBHTb ~al-!~hle HHTerparrlJ 

B BH):Ie cyMMhl HHTerparroa OT perynHpl-!i.Jx ¢YHKUHi1. PesynhTaThl ,I\aHHoil 

pa60TN MOPYT 6b!Tb 0606lJieHN Ha .I\PYI'He BH,I\bl o6nacTei1 HHTerpHpoBaHHH 
H DO,I\biHTe!'parrbHhlX ¢YHKUHi1. 
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§ I. MeTOAhl noHM~eHMH nopH8Ka MHTerpHpoaaHMH 
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r.qe H A - BbJCOTa 113 A Ha BC. 

HaM Y,I:\MOCb noHt13HTb nopR,l:lOK HHTerpt1pOBaHI1R Ha e,l:lHHHl~. llO,l:lbiH- . 
TePpMbHaR ~HKUHH OCTaeTCH 0,1:\HOpO,l:lHOH npH nepeHoce HaqMa KOOp,l:lHHaT 

B B HnH C. llo3TOMy npo,l:lenaeM aHMoruqHYIO npoue,l:lYpy c pacTH*eHHeM 
OTHOCHTeHbHO TQqKt1 B, a 3aTeM OTHOCHTeJibHO C. 

B HTOPe noJiyqaeM 
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P,l:le ,S:- nJio~a,n;ht.. ABC) HA 1 H.;. He - BbJCOTbl, on~eHHHe H3 A, · 

B, C Ha BC, CA 11 AB cooTBeTCTBeHHo. HHTerpan~cToH~ue 8 npasow 
qacnt ( I2), O,l:lHOKpaTHble H perynHpHble. AHanorHqHo MD*Ho ,l:lewcTBoBaTb B 

TpeXMepHOM cnyqae. llpH HHTePpHpOBaHHH Ct1HPYJIRpHb!X t1HTePpaJIOB, HCOOJib-

3YR ,1:\BHHblfi MeTO,l:l, Heo6xo~Mo cne,l:lHTh 3a TeM, qTo6bl 11HTerpan, noJiyqaeMHw 
OOH~eHHeM nopR,l:lKa, CXO~HJICH acJCOJIIOTHO •. 

§ 2. 0AHa TeopeMa o6mero xapaKTepa 
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'(><) - 06JiaCTb H3 R_ N , n~pa.MeTpHlieCKH 38BHC.HIIIM OT X ; ~ - BeK-
TOp H3 (;. f "' • C!IJopMJJIHpyeM cJie,JzyJOIIlHe lieTb!pe yCJIOBH.fl: 

A. ~HTerpaJI (I3) cxo~HTC.fl a6coJIIOT.HO. 
B. ~HTerpaJI S" FC,.,'j) clvq cXOll,HTC.fl a6coJIIOTHO H ecTb He-

co;~, 

npephiBHa.fl !lJyHKWi.fl napaMeTpa X ~JI.fl BCeX X H3 TIOJIYHHTepBaJia ( 01 ~ J • 
· C. CYJI\eCTsyeT Y, TaKoe, liTO o6JI8.CTb Gf.>-);) noJiy-qaeTC.fl H3 o6JI.aCTH 

. ' ('I') paCT.f!JK8HHeM B ). <!5 OTHOCHT8JibHO HaliaJia KOOp~HHaT M.fl BCeX " 
.H3 OTpesKa (O,I] • , ~· 'If- . k. _ _ 

,IJ;. ~KUH.fl F"l~,q) TaKOBa, liTO ~().)C,)..'i} --~ J--C.IC,'f) ~ 
3~eCb 2\ TO JKe Ca.M08 ,liTO H B C ,H 0 !- ). ~:f. , 

TeopeMa 
ITycTb BhlnoJIH.f!IOTC.fl ycJioBH.fl A,B,C,,!J; H /fN-+ i-tK -t-o. 
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Tor~a 
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C.r~eJiaB sa.Meey 
TIOJiytraeM: 

- ,k,. 
'i ': ,. ~. B :(Ib) H BQCTIOJib30BaBWHCb YCJIOBH.f!MH·C H ,IJ;, 

k +~AI+i 
jl).)-: ). ':J(i) • (I6) 

PaccMoTpHM pa3HOCTb ,. ~ 

~ (j(t)- J(l~t~}.))-- i S Jy ~ Fti<, '1) Jvii. 
~::.-.. A'> W·fl.~ ''~<\ (I7) 

Ilepell:,lleM K rrpe,[leJiy B (!7) npH 6) ... o (~).~o) H BOCTIOJib3Y8MC.fl Teope
MOil: 0 ,!IH~peHuHpOBaHHH HHT8I'paJia TIO B8pXH8MJ npe,[leJiy /4/. TaK KaK 
BhiTIOJIH.f!IOTC.fl ycJIOBH.fl A,B,To aTa rrpoue,I~YPa KoppeKTHa. 
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KoMOHHHpy.R (!6) H (!8),TIOJiy-qaeM Tpe6yeMOe TOJK,!18CTBO,H TeopeMa 
1J,OKa3aHa.KaK BH,!IHO H3 qJOpMJJIHpOBKH. TeopeMbl, Bee pacCMOTpeHHble. Bb!We · 
HHTerpaJihl Y.IIOBJieTBOp.f!IOT ycJIOBH.f!M TeopeMhl JIH6o npe,[ICTaBJI.RIOTC.fl a BH,lle 
KOMORHaiJ;Im TIO,!IOOHbiX HHTei'paJIOB. . . . 

§ 3. qHCJieHHble paclieThl · 

AaHHa.R MeTO,!IHKa npHMeH.RJiacb npH paclieTe wecTHKpaTHhiX cHHI'YJI.Rp
HhiX HH"'erpaJios THna (I). Ta~ KaK cpy!fKuHH. !IJopMhl, J'l!aCTBYJOIIIHe s_ ~I), 
MoJKHo npe.r~cTasHTb a sH.r~e F'n<)-= c~. (a~, x) , '''ii)·~ ,;: 'T(d,,:,'i), 
3,lleCb ((, )) " CKaJIHpHOe npOH3B8,!18HHe, ·TO T8KHe ~HT8I'paJihl MOJKHO npe,li
CTaBHTb B BH,lle CYMMb! HHT8I'paJIOB, Y,!IOBJieTBOp.fi!OIIlHXycJIOBHflM TeopeMbl, ,IJ;JI.R 
nposepKH Kali8CTBa BhlliHCJieHHH HCTIOJib30BaJIC.fl CJI8,IIYJOIIlHH qlaKT. 

IlyCTb 
• . l. ' • 

!.~·) = R~4~ <~~.sJ,' -t R1~(St, SJ -t R'1~ ($1,~) 

I: .. ,. S ~ f: 'ex)' ilg}[r ~. ?'~J + ~~~~ .,. {l(1 {, \ 
1 
!-'jl] Jv~.llf• 

•t s. ~&. , 1 (!9) 

HJIH 

,Ho BhlpaJK8HH8 B K'MJlaTHhiX CK06Kax B (19) epTb 1r. ~i.-i;) ,I',ll8 b C R:)

- !lJyHKliHH ,IJ;HpaKa 31. ~TerpaJibl THna S ~ l='ut) G ··~> S[i'· ;;) clv,.l~; 
. 5t ~. 

JierKo BhlliHCJI.f!IOTC.fl aHaJIHTHlieCKH. B Ta6JIMue npMBe,lleHhl pesyJibTaThl Bhl-
liHCJieHHtl ,[IJIII CJiy-qa.R, KOI',ll8 $1 paBeH ~t. H 8CTb e,[IHHHliHblil: T8T
pa3,!1p ABC,!J; c sepwHHaMH A(O,O,O), B{I,O,O), C(O,I,O), ,IJ;(O,O,I). ,IJ;JI.R 
paclieTa peryJI.RpHbiX HHTei'paJIOB npHM8H.f!JlHCb Ky6aTypHble !IJopMyJihl TI.f!TOI'O 
ITOp.fi,!IKa TOliHOCTH. 

Ta6Jntu.a 

PesyJibTaThl liHCJieHHhiX ToliHOe sHalieHHe r: .. paclieToB HHTei'paJIOB ., 
:r;, 0.0!66646 0 0!66666 

'L:u 0,0083330 0,0083333 

L:, 0,0083330 0,0083333 

~2~ 01 0!66652 0,0!66666 __. 

z: ;ll 0,0083332 0,0083333 

L:J~ 0,0!66652 ·. 0,0!66666 
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AK~W~H n.r., l~AKOB E.n. 06 OAHOM MeTOAe ~HTerp~poaaH~A OAHOPOAH~X 
~YHK~~H HeCKOnbK~X nepeMeHH~X 

11-81-314. 

npeAflOJKeH MeTOA nOH~lKeH~A nopAAKa ~HTerp~pOBaH~A, ~cnonb3YI'JUI~H CBOHCTBO OA
HOPOAHOCT~ ~yHK~~H HeCKOnbK~X nepeHeHH~X. B HeKOTOp~x cny4aAX YAaeTCA CBeCT~ 
c~HrynAPHYe ~HTerpan~ K KOM6~Hau~~ perynApH~x ~HTerpanoa. MeTOA none3eH np~ 
A~CKpe~~3a~~~ rpaH~4H~X ~HTerpanbH~X ypaaHeH~H, ypaBHeH~H MarH~TOCTaT~K~,a, TaK-
_llle a Teop~~ noTeHu~ana. 

Pa6oTa B~nOnHeHa.B na6opaTOp~~ B~4~Cn~TenbHOH TeXH~K~ ~ aBTOMaT~3a~~~ 011.1111. 
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Coo&leHMe OC51oeAMHeHHoro MHCTMTyTa IIAep ... x MCCI1eAOaaHMA. AY6Ha 1981 

Akishin P".G., Zhidkov E.P. On a.Hethod of Integrating Homogeneous 11-81-314 
Functions of Several Variables · 

A method for reducing of the Integration order Is proposed. It uses the pro
perty of function homogeneity of several variables. In certain cases one ·suc
ceeds to reduce singular integrals to a combination of regular integrals. The 
method is useful for -discretization of boundary, Integral equations,those of 
inagnetostatics, and of theory of potential. 

The investigation has been performed at the Laboratory of'Computing Techni-
ques and Automation, JINR. · 
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