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KaK aasecTHO, nnSI o5'bSICH e HHSI HBCbtDieKBSI SUJ.epHhiM csnaM nOMHMO o6MC?HHoro xapax

Tepa Heo5xonRMO npHUHCBTb TBK)Ke B OTTBni.BB8HHe HB O'tl9Hb MBnbiX paCCTOSIBBSIX1 T.e. 

88110 BBeCTR THK H83biB8eMy!O TBep11y10 cepAUeBHHy. Ho n paC'IeTaX C TBepAOH cepAUeBRHOfi 

B03HHK810T t50JtblliHe MHTeMHTH'IeCKHe TPYIIHOCTH. 

KpoMe Toro, KaK BbiRCHHHOCb, paAayc Taep11oil cepAneB&Hbi npa6naaaTenbao paaea 

0,4 fm 1 B &a TBDIX MBnhiX paCCTOSIHHSIX non>KHbi CK83biB8TbCSI p e nHTHBHCTCKH 9 3$PeKT bi 1 

KOTOpbie BHOCSIT IIOilOJIHBTenbHbl6 TPYIIHOCTH. 

C 11pyroi! CTOpOHbi, squjleKT TBepiiOH cepAUeBI!Hbl MOJKHO OllHCBTb RllepllbiMH CHHHMH, 

aaaaCSIIIIHMH OT CKopocTa
11 1 

ana, 'ITO SKBaaaneHTHo, - HenoKanbHbiMH noTeHuuanaMH. XOT R 

C HeHOKHHbHbiMB llOTeHUHHHHMH CBH38Hbl eme 60ilbll1He TpyiiHOCTH, OIIHHKO cymeCTByeT OUHH 

Knacc nOTeaua a noa, uonycKaJOmai! npocToe MaTeMaTa'leCKoe pellleaae npo6neMbi . 3To Knacc 

aenoKaHbHoiX, HO IjlaKTopaayJOillHXCSI nOTeHuaanoa, BBeAeHHbil\ BaruepoM
121 

a enocnc; tCTI-HIII 

npaMeueuublil HMary'la
131 

K aaAa'le 11ayx Ten. 

3TH llOTeH!lBHHbl B HBCTOSIIIlee BpBMSI ycnelliHO npaMeH SIIOTCR 

CBOHCTB Rllpa/
4

-
101

• 

Jln51 H C CJ1 0 1lOBBHHSI 

npRMBH6H118 HeHOKBHbHOr'O, <jlaKTOpH3Y!OIIlerocR llOTBHUHBHB IIHR pa3HH'IHbiX 38118'1 HB 

OCBOBe ypaaueuua ¢>BAlleBa 6binO o6ocaoaauo naanecoM
111 1

• On noKaaan, 'ITO ecna B 

CHCTeMe II BYX 'IBCTHU npe06H811810T pe30H8HCbl B CBSI38HHble COCTORHBR, TO M8TpHU8 p ac-

CestHBSI B6nH3B pe30H8BCOB HnH CBSI38HHblX COCTOBRHH BH9 3 HepreT1PI9 CKOH llOBepXHOCTII 

IjlBKTOpH3yeTCR OTBOCHTeHbHO KOHe'IBbiX H H8'18HbHblX HMilyHbCOB. 8 OKpeCTIIOCTH llOHIOCOB 

ORB HMeeT TBKOH JKe BHII, KBK ll MBTPHUB, IIBHIIBHHBR C llOMOIIlb!O HBHOK8Hbll0r'O <j>aKTOpii3YIO-

merocst nOTeauuana. 

TaKIIM o6pa30M, aenoKaHbBbie <j>aKTopaayJOIIlHeCSI noTeuuaanbi ycnelliHO MOJKRo npaMe -

HRTb a TOM cnyqae, Korns a noncHCTeMe H3 nayx qacTsn npeo6nanaeT orpa HaqeHaoe qacno 

3 



pe30BaBCOB K CBH3aHHhl X COCTOHBHA, TakOG HOJIO~GHHG K a K pa3 H BCTpeqaeTCH B Manoayx-

nOS:HblX CHCT9M8.X. 

npaMOB8BBe BGJIOKallhHblX <jlakTOpH3YIOlllHXC>I UOTGHUHanOB onpasnai!O H B TOM OTBOllle

BHH, '<TO 6onee ann Meaee p a 3yMawA noxanbaw A nOTeHUaan ace rna Mo~o annpoxcnMnpo

aaTb cyMMOll nenokallhHWX <jlaxTopa3yJOmaxc>l nOTeauaanoa. B TaKOM cnyqae <jlaxTopB3YIOillBli

cg UOTeHURan o6ycnaBlUIB88T 60Jlhlll8 '18M O)lHO CB>I3aHHOe COCTO>!.IlBe, '-iacno CBII38RHhlX CO

CTO>IBHII onpenen>JeTCII xonnqecTBOM OTpanaTellhBbtX qnenoa cyMMbl/1
2

-
131

• KpoMe Toro, 

upencTaBJIGBBe UOTGBUHana B BB)l8 CYMMbt <jlaKTOpH3YIOlllRXCII qneROB naeT B03MOlKHOCTb 

9CT9CTB9KHOrO BJU1J01feHBH OTT8nKHB8HHSI .1:18 M8nhiX paCCTOSlRBRX. 

BecbM a unoaOTaopBbiM oxa3anocb npaMeaeHHe nenoxam,Horo ¢a'I<TOpB3YJOlllerocg nOTeH

uaana B 3a!la'la Tpex Ten. 3ToA 3a!la'le nocamneao MHoro p a 60T /
1
4-

211
• 

B 3 a !la'le n n11 Tpe x TOlKJlec ·raean biX '<a CTH U ypaane axe Ulpena a repa n pHB OllHTC R x oaHo-

• 
MepBOMY BBTerpanhBOM y ypaBHeBBIO, KOTOp Oe n erKO p elllaeTCH 'lHCneHn O, npn 9TOM 'IHCJIO 

ypaBHe HHll paB BO KOJIH'Ie CTBY 'lneHOB , Conep lKalllHXC II B HOT8HUHane, l1 uTepeCHO OTMeT HTb, 

'ITO ll c ny'!a e HeJIOKaJibHOrO I!>aKTOpB3YIOilleroc g IlOTeBUHa Jia 3al!a'l8 T p eX Ten TO'IHO CB OllHT

CII It T a l< H43 hlB8eM OA 9KilB BaneHTH OA 38)la'!e J!BYX Te n $ aa6e pra, 'ITO He HMeeT M e CTa )!Jill 

noxanbHbiX can. B 9 TOM a 3 a KniO'!a e TCB y npome a a e 3 a !la'!B Tpex Ten B cny'!ae I!>axTopa3yiO-

maxc 11 nOTeauaanoa. 

npaMeBeBRe ypaBBGBRi! $allJ!eeBa llJIR <jlaXTOpH3YIOllle rocR UOTeHHHa na npaaenO K YllHBB

T e nbHO XopomeMY cornaCHIO C 9kCUepaMeHTa JibBbiMR )laHHbiMH HO Hy Knoa-ne ATpOBHOMY pac

CGIIBHIO. Bonae TOro, NOlKBO C'IHTaTb ycTpaaeBBOA XOpOmO H3 BeCTByiO BGO)lH03Ba'IHOCTb 

a B bi6ope nnRR pacceRBRH. 

Uellh aacTomnell pa60Tbl - noxa3aTb npHHUBHHam.ayiO s o3MOlKHOCTb y'leTa Tpex'!aCTH'I

HblX I!>aKTOpH3YIOlllHXCH nO'l'ennxanos a 3ana'le Tpex Ten. K ax B3eecTao, nnR :aaeprHH CB>I3H 

TpHTHII, Bbi'IBCJIGBHOll C HOMOIUbiO I!>aKTOpB3yiOill8rOCH HOTGBUHana IOKaBCKOrO BH!la, HOJiy'!aeT-

CII 3aBbJWe HBoe 3B4'1eBHe ( < • 11 M:as/
15

•
17 1

, 

Jln!l yMeBbmeBRII sToro 3HL'IGHH H 6wna npeiUipHHIITbl nonbiTKB y'leTa TGB30pHb!X can, 

HaJKe noxa3waaeTCH, 'ITO 6na3xoe K s KcnepaMeHTanbHOMY 3Ba'leane 9aeprna CBII311 Mo~ao 

HDny'IBTb BBe)leBBGM TpOX'l8CTB'IBbiX OTT8JIKIIB810lllHX CHJI 6e3 y'IOT8 T8B30pBblX lllUI K8XHX-

1!R6d npyrax c11n. 

0JtHaltO CBOIICTB4 TpeX'IaCTH'IHblX CBJI B HX pOJib B CHCTeMe MROrHX T81I llO CHX nop 

)lO'ITR ue nccneaoaaHbt, Ycnewuoe pa~BBTBe <jlopMa1IB3Ma HenoKanbRbiX I!>axTopH3YIOillBXCH no

TGB4H81IOB II03BOniiGT !lyMaTb, 'ITO HOIIBBJiaCb B03MOlKBOCTb HX IIO!lp06HOrO B3y'IOBRSI. 

4 

1. l1nTerpam,aoe ypaaa e n 

PaccMOTpaN 3aaaqy CB>!3a 

:aToll CHCTeMbl B cny'<ae nenoxaJ 

h 2 h 2 

( -2;;;"" ,\I -2m,\ 2-
I 2 

rne 

.................... 
W ( r 

1 
r 

2 
r 

3 
I r '

1 
r ~ r ~ ) ~ v 

12 

... ... .... .... 
+V 123 (r 12 r 23 ;r;

2 
r; , )+1 

HOTeHUHallhBaR 9 HeprH R B3 aHMO)l 

B :aTOM B bipaJKeaaa n e pabl 

TpH - TpeX'!aCTR'lBbiM CRnaM, 

3ana'ly npome acero p ewa1 

mecTenHeTC H I!>ypbe-npeo6pa3oaa 

'V(7 t-; 
I 2 3 

npa B8JIB'IHII TpGX'IaCTH'IBbl 

12: 
Onpene11118Mhl8 COOTHOillGHBIIMR 

p ~ m I( 
I 

rne M·m 1+m 2+m; nonKaSI Mace 

OrpaRH'HIMCSI pacCMOTpeHae 

see JlBYX'laCTR'IHble, a T8KlK8 Tp< 

MY B n a11bRellweM BHJleKCbl y II O~ 

3ana~y yao6ao pemaTb n c 

HOWeHH~ ( 4) BBllHM, ' ITO B 9 TOli 

COB TaK*G pasHa Hyn 10: 



a a ecTpeqaeTCH B Manouyx-

OllpaBailHO H B TOM OTHOWe-

:eraa MQJKI[Q ilUUpOKCaMapo

TllKOM cnyqae (jlaKTOpaayJOWal!

TO!IBBe, 4aCUO CB~ilHHblX CO

MMbl/12-131, KpoMe Taro, 

qneHOB llllBT B03MOlKHOCTb 

!X, 

oro <j>alCTOpaayx>IuerOCH UOTeH

/ 14-21/ 
OT 

penHu repa npaaonaTC!I x onuo

qacne urro . llpa 3TOM q acn o 

t Hane . HuTepecao OTMeT HTb, 

8llil'l8 T p eX Ten TO'IHO CBO.[lHT-

•ra, qTo ae HMeeT MeCTa .nng 

JB X Te n B cny'!ae ¢ aKTOpB3YJO-

UOTGHUBilnil UpBBeno K ynaBB

llO Hy KnOH-aeli.TpOHHOMy pac-

·BBCTHYJO B80llH03H8'IHOCTb 

:3B8CTBO, nnR 3HepraB CBII3B 

na IOKBBCKoro BBJl8, nony1:1aeT-

biTKa yqeTil T8H30pHbiX Call, 

l'leHae 3Hepraa CBH3a MOlKHO 

{q8T8 T8H30pHblX anR KilKJIX-

Me MROrRX Ten .llO CHX UOp 

(8nhHbiX <j>ai<TOpa3yJO!llaXC!I no

X nonpo6uoro nay'!eUlL 

PaccMOTpHM aanaqy CBSl3aHHoro COCTO!!Ha!l Tpex qacTau. Ypaeueune lllpenaure pa 

3TOJI. CaCT8Mbl B cnyqae HenOKilJlhHOrO B3iiHMO.Ueli.CTBaR 3ilUKCb!Bil8TCH B cneay10weli <j>opMe: 

(1) 

rae 

.... .... .... .... ... .... ..... ... ... .... .... ... 
W ( r I r 2 r 31 r ~ r ~ r ,3 ) = v 12 ( r 12 • r ;2 ) + v 2' ( r 2 3 • r ;3 ) + v 3 I ( r 3 I • r ,31 ) + 

... .... .... , -+, .... ..... ... , ..... .... ... .... , ... , 

+Vl23(rl2r23;ri2 1 23)+V2 31(r23 1 31;r23 r;, )+V312( 131rl2; 1 31 1 12 )- (2) 

(i,k = 1,2,3) 

B 3TOM BbtpaJKeBBa nepable Tpll 'lnena cooTBBTCTBYIOT nBy X 'l8CTB'!Hbl M, a nocnenHHe 

TpK - TJl8Xq8CTB'!HbiM canaM, 

3ana'ly npome ecero pewaTb B aMnynhCBOM npencTaeneaaa, nepe xon K xoT o poMy o c y

mecTBnHeTCll <j>yphe-npeo6paaoeaHK8M 

llpB HanK'!Hll Tp8X'I8CTK'!Hb!X can yno6HO BB8CTa H838BaCKMb18 nepeMeHRbJe p , p , p , 
/22/ 1 2 3 

onpenenReMble COOTHOlllBHKRMK 

rae 

p = 
3 

. 
p = 

2 
m2(k3+k 1) -mHk 2 

M 

m 3 ( k 1+k 2)-m 12 k 3 
M 

(4) 

OrpaHH'IHMCH paccMOTpeuaeM ToJKnecTBBHHbiX 6eccnBHOBbiX '!8CTHU. B 3TOM cnyqae 

BCe llBYX'l8CTK'lllbl8, 8 T8KlK8 TpeXq8CTH'lllbl8 B3 8HM0neliCTBHll p88Hbl M8lKllY C 0 6 oli, ll03To

MY B ll8JlhHell.weM BHll8KCb! y UOT8HllB8nOB 6yneM onyCKilTb, 

3a.naqy yno6uo pewaTb n cacTeMe ueHTpa Mace, B KOTopoll. k I+ k 
2 

+ k 
3 

= 0 • Vfa COOT-

HOlli8 HHli (4) BH.UaM, 'ITO B 3TOJi CHCT8Me p
1 

=-k
1 

B, CnenOB8TellbHO, CyMM8 

COB T8K* 8 p 8 BHil Hyll!O : 

5 

-HMII Yilb-



p+p+p aO, 
1 2 ! 

TAJta..: o6paaoM, aa TpeX aMnym.coa Tom.ao .llBa >rBJUIJOTC>l aeaaaacHM~Ms. 

H3-3B TO~eCTBedHOCTH ~BCTKU BOilBOBB>l ~BIUH>l OCBOBBOrO COCTO>IBK>l 06nanaeT 

Cneny~llliiM caoQCTBOM CIIMMeTp&B: 

l/J(pl ,p2)• 'f'J(p2,pl)cl/J(pl,-pl-p2), {B) 

~ ~ 

B nepeMeBBblX P 
1 

a p 
2 

onepaTop uaeTa~ecxoa saepraa cacTeMbl &MeeT san : 

.. ... -+2 -+2 .. ... 
Ho(pl,p2)•pl+p2+(pl·p2) • f6) 

Ban nsyx~acTa'tHblX nOTeanaanos a &Tax nepeMeaa~x xopomo aasecTea, nosTOMY orpaaa'tHM

CII TOllhiO npaseneaaeM Tp8X't8CTH'tllb!X B38aMOneQCTBali, 

Y'ti:Tb!Ba>t paseacTsa 

nony'taeM 

"kJI+k2 ;2+k3;3•-(pJ;!I )+(p2;23 )={p 1;12 )-{p3;23)c 

--<"P2 ;12 »<"P3; 31 > 

(~ +-; +; IC 0) 1 
12 23 31 

(7) 

f( - ~ "' 1 v I - ~' ~' > ·'· < ~' ~, > d~, d~, +f <- ~ ~ 1 v 1·-~ ' ~, >"' < ~, ~, > d~, d~, + pI V 3 p I p 3 'I' pI p 2 pI p 2 p2 pI p 2 p I p I p 2 p I p 2 

rn.c , HBnpHMep , 

~ ~ t I ... ' ... ' ) < .. ' ... ' > d .. ' d ... ' +f(-p3p2 V -p3p2 1/J p1p2 p 1 p2' 

.. ... .. .. 
(-p p \VJ -p'p')•fe- 11'2 3p3 -rl2pl) 

1 3 1 3 
v (1 1 ; 1' 1' ) 

12 23 12 23 

l (r
1
2 3 p ' 3 -r

1

12 p'l 
1 

e d-; 23 d-; 12 d1;3 d7 ' 
12 

(8) 

(9) 

LlonyCTHM , qTO B Cny'lae llBYX't8CTH'!HblX Can
13

' HenoKanbRblli OOTeHUH81l &MeeT Cnelly~
lltHII <jlaKTOpH3Y~U! KllC ;o Bl!O : 

( ~I I ~,, h 2 ~ ~ , ( ) p,v p ,--->.g(p )g(p ) , 10 
.... 

8 OTUOCHTCJlbHO 'l'pexqaCTH'lHblX npP.JJ.nCUlO:H\.MM , "'?..,..,.. 

.. .. ... , ""'I, h 2 A I ....... ... ... 
(p P \ V Jp P )~ - -~G(p p )G(p'~p ' ) 

1 2 12 m 12 1 2' ( 11 ) 

rne ;.,<"- TaK H63bJBae Mast ' rnyDHHA."' TpaxqaC THqHoro B3UHMOUeHciBHZ. T aK KBK Mhi orps-

JIK'qlf l38eMC51 COCTOSHIRHM, TO 1(61< g l p ) i T8 K 1< G(p ,q) tPYHl{!lHH '''"'HCS!T TNlbKO 01' 

t• 

:1 

I 

a6con~TB~X 3BB~9BKQ B9IT0p 

a apoMe TOro 

rne 

a 

Ec1111 y~ecTb caMueTpaJ 

D{f>l,p2)1{1(plp2 

1 
+>.g(pi+Tp2)+A 

¢( 

A• 

D· 

3necb y 2 - ~ , 
h2 

€ - SHE 

noncTasnSUI ,P(p
1

, p
2

) 

nony'taeM cneny~mee aHTerp• 

+-
a(p)¢(p)• f f( 

BxonSilllae anec.. 4Jyaxnaa onp 

g(; 
<!>(p) •>-o f----D·· 

~ g <Y 
F(x) c >.J-

+-
b = l->.o f 



938BHCHNbiMR . 

IBIIOr O COCTOSIIIII!i o6naAaeT 

·p,-p2). (5) 

JrHB CBCT9Mhl BM99T BH.O. : 

{6) 

I B3BeCTeB, ll0:3TOMY orp811B'IIBM-

1;12 )-(p3;23) -= 
(7) 

.. , d ... , 
) 1 p 2 ' 

(8) I 
vc; 1 ;I' I' 

12 23 12 23 

(9) 

OOTeHUHa n H Me eT cn e .o.y10-

(10 ) 

( 11 ) 

01\Edlc • BlHi. T aK KaK .Vbl orp3-

yHl{O.JfH .";l/I P. nCSlT T01IbK O OT 

a6comoTIIhlX aKa'leKall aeETopoa. 011a smnSIIOTC SI 'leTIIblMJI ¢ynEnBSIMll caoax apryMeHToa, 

• EpoMe TOro 

G (pI' p 2) • G ( p 2' P 1)' 
(12) 

Ec11B y'leCTb CBMideTpBJO aonaoaoA ¢yKEUBB, TO aa ypaaaeHBSI lllpeABHrepa cneAyeT: 

rAe 

a 

£ - SHeprHSI CI!CTeMbl TpeX 'IBCTHU. 

(13) B (14) B (15), AH!I cPYHEQI!B 

nony'laeM cneJlYJOmee RHTerpan&Koe ypaaHeHBe 

+oo _. _., ... ..... <f) ( ) +oo ... ... -+ 
a(p)rf>(p)• f f(x,p)rf>(x)dX+~ fF(x)rf>(x) dx 

-oo b -oo 

BxoAsuuBe aAeCl> ¢yaEnaa onpeAeHSIIOTCSI cneAYJOmBMB paaeHCTBBMH 

... 1 ... ... 1 -+ 
g(X+yp)g (p+yx) 

D (x,p ) 

.. 1 .. 
"'( .. p)•'o J g(x+yp) [ .. .. .. .. .. .. .. .. 
"' " G (x ,x +p)+ G(x,p )+G(p ,x+p) ]dx 

D (t,p) 

+oo 
b=l - >.of 

G 2 (1,y ) d; dy 
D {"i,y ) 

7 

G (;,y) G (; , -;+y) d-; dy 
D (;,y) 

(1:1) 

(14) 

(15) 

(16) 

"' ( p) 

(17) 

(18) 

(19) 

(20) 

(211 

(22) 



B "laCTHOM cny"lae .\. 0 = 0 , T.e. a OTCYTCTaae Tpex"laCTB"lBb!X can: 4> (p)- 0 

F (x ) • 0 , b- 1 a ypaaael!Be (17) nepexoABT a aaaecTaoe ypaaaellB/ 
16•17 1 

+-
8 (p)"' ( p)- f f (~. p) ¢ (~) di • 

(23) 

cnpaaennaaoe nng CHCTeMb! TpeX TO>K!lBCTa8HHblX "'BCTBU a cny"lae ABYX"'ACTB'IBOrO 4JaKTC>

pa3yiOmerOCSt B38BMO!lBIICTBBH. 

2. B&r6op nOTeanaanoa 

llnH ABYX'IRCTH'IROrO B3BRMO!lei!CTBHSI B0Cll0llb3YBMCSI llOTBHUHBnOM lOitABb! 

1 
g(p)c {32+p2 

(24) 

C napBMBTpBMR, OllHC hiBBIOWHMH BYKIIOH-HYKIIOHROO B3BBMO!l8l!cTBH9 npa MBilbiX 3HeprBSIX. 

KaK aanecTHO, !\liSt TRKHX aaa'Ienafi napaMeTpoa ypaan enae (23) !\liSt anepraa CBH3B TPHTHH 

Jl89T 38BhiW9HHOe 3H8'!9HHe. 

Hn>Ke, ae MeJUISJ noTeHuHana .nsyxqaCTH'-JHoro B38HMo.neACTBHst, B03&NeM rrOTealUian 

Tp8X'IRCTH'!IIb!X CHII B CII8llYIOJJleil <jJOpMe 

G(p 1 , p 2 )- X(p 1)Y(p 2 )+X(p
2

)Y(p
1
), (25) 

rne 

p2 

X( ) 1 1 <a2 
P -~ , Y(p)=- e 

{3 +p a3 

(26) 

1 
napaMeTp 1I onpeaenSteT panayc llBYX'!HCTB'IHOrO B3BHMO.[lefiCTBHSI1 B a - paAayc - Tpex-

lJ8CTHqHbiX C HII.. 

B nan&aeiiweM pac'!eT bl yno6no npouonHTh a 6eapaaMepHbJ X aena'Iaaax a BMeCTo 

A, A 0 , a, y nOII.h30B8TbCSI napaMeTpaMB 

P-~ p3 
2rr

2 
.\.o _...£.._ 1).1 • 

Ae---· • ao- "' ' {3 
(:! e ,., 

Torna nocne HHTerpapoaaaRSt no yrnaM RHTerpan&Hoe ypaaHenae (17) npaMeT san 

2£ - 4 p 2 ¢( )-
a(p)¢(p)-- fN(p,x)¢(x)x 2 dX+--v~ fK(x)¢(x)x 2 dx, 

" o rra 3 b o 
0 

rne 

1 -2 a(p)~1-TP(l - y1 -w(p )) , 

8 

(27) 

(28) 

(29) 

. ~ 

a N (p, x) onpeAenSIBTCB coc 

N(p,x)•xpcu 

B KOTOpOM 

npa HBTerpapOBHHBB flO 

ypaBH8HBSI (28) B 3HBM8HHT< 

6na>Kel!Be, paccMOTpeaaoe M1 

cny'Iae <mnSieTCSI 6onee ltopp• 
I 

HHTerpanoM. 

rne 

npHBB!lBM OKOH'IBT81IhHC 

xK(x)--fh
1
(y)61 

0 

+ 2 
cu( x)(l+x 

-1 
~ (x,y )= u(x,y )cu ' 

U (x, y ) : 1 _ _!_ x 2 
2 



H'IHb!X cxn: ~ (p). 0 , 

' ypaaaeu/16,17 I 

(23) 

RUHanoM Khtaabl 

(24) 

BBe IipH M8Jlb!X 3HeprBSIX. 

lln H 3ReprHR CBSI3H TpHTHSI 

BHst, D03bMeM OOTeHna:an 

(25) 

(26) 

a -panayc - Tpex-

( nena q HR8X H BMeCTO 

_r_, 
f3 

( 17) npaMeT s an 

<)¢( x) x 2d x , 

( '27) 

(28 ) 

(29) 

·-

• .. 

130) 

{ 31 ) 

a N (p, X) onpenenB&TCS! COOTBOW9RJ;I9M) 

N (p, x )- /) ( )l S ( x,p )+ :((x) )R(p,x) -~("' )R(x,p) I, \32) 
xp (U p cu x H x, p u x,p 

B IC.OTOpOM 

3 2 2 
f! ( x,p ) =T( x - p ) , 

X 2 
l +(y+T > 

R {x,y) = ln--- --

(33 ) 

(34 ) 

(35 ) 

TipH HRTerpxpoaaux n o yrnosb!M nepe MeRRbrM n o BTop oM qneae HHTer pam,Horo 

ypasaeHBB (28) a aaaweaaTene OTopollleHbi CKan apHbre npoaaseneHBSI ( x p) • Taxoe npa-

M 
/ 14/ 

o liH JKeRHe, pac c MOTpeaaoe aTpa npa aaxoJKne KBB aaepru lt CB<I3B TPBTH<I 1 a Ra ll!eM 

Cny'!ae SIBnSieTCSI f5one e IC.OppeXTHb!M B3- 38 R8n B'IHSI 3KCIIOH9HIIB8nbROrO MHOlKBTeng IIOil 

• BRTerpanoM. 

rne 

npxseneM OIC.OR'IBT&nhROO Bb!p8lK9RHe nnR K (x) - cjly RKIIBH 
2 

oo 2 - •a; oo 

x K(x) ~ -Jh 1 ( y )S(x, y )dy+ 4a e JQ(x , y ) dy + 
0 0 0 

. 
- -:-z 

4ao oo 
2 e J Y7]( X, y)dy 
w (x) ( 1+ y 2) 

9 (x , y)= -l !R(x,y) + 2(cu(x) T(x , y )-~S ( x, y)l 
u(x ,y ) w ( x ) W x,y ) W(x , y ) 

9 

(36 ) 

(37) 

(38) 



h
1
(x)=xe 

- __ ._2_ 

4a2 
0 

l')(x , y )=S(x , y ) - R (x , y) 

Sh(-2L) h (y ) 
2a 2 I 

Z(x, y )h
1

(y ) 
Q(x,y)= 2 2 2 I 2 2 - 2 

( 0 + X + y ) ( 1+4 X + y )(I+ y ) 2 I 2-,--
(l +y )( l+4 x +y ) 

<l>yHKUBIO ¢ (p ) T8 K>Ke TI 9rl<O H8iiTH 

p 
oo 

2 
---roo 

p<l>~p)a -fh 1 (y)l'1(p , y ) dy +4a e •ao JQ ( p , y ) dy+ 
0 0 

2 
p 

- --;-az--01:1 1 ~ 

+ f h <u(p)(l + p 2 ) 0 l( y ) , ( p,y) dy + 
_e __ o f Y7J ( p,y) dy 
w (p) o (l+ y 2 ) 

--•-r .• 
4a :z e 4 a o oo 2 - ~ oo 

+ 
0 

2 f( l + y )Q(p, y )d y -e Ofy A (p, y )d y 
(l + p ) 0 

Anan orH'-IHO RaX OllHM H 

+ 

.,p ~ ~ ~ h ( ) 
h=l-8-

3 
[fh

2
(y)dyf xS(x,y)dx + f 1 Y dy j h 1 (x)S(x , y)d"J 

ao o o (l+x 2 )2 o (l+y2)o l +x2 

(39) 

(40) 

_ 32"fr? 1 (x)~',jz( x, y ) h 2 (y)dy+"Jh 2 (x) d_x 
a o o (l+x)o o l +x 

jz(x,y)h: (y)dy I+ 

o I+ y 

+8"f [jh 1(x)dx jh 1 (y)r(x,y)d~fh (x)dxf yr(x , y)dy ], 

a~ o l + x
2 

o W(x , y) o 2 o (l+y 2 )1V(x , y) 

(41) 

10 

t 

rne 

h 

a 

r(x,y) 

HnTerpanhnoe ypaanenae 

ne. 3nepraH ca>l3B H8XO!Il 

c rny6snol! H paasycoM Tpexqa 

TIOT9HUH8TI8 BH/:18 (24) 6paTIH 
1 -1 

A= 2 ( ,1. t + ,1..) = 0, 3527 fm ( Hnl 

C 3JrCnepHM9llT81IhHblMII .ll8HBbiJ\. 

Ypaaneune (23) anH aTHX 

H BO BC9X Bbl'tHCneHBSIX nony't 

A. CaTeHKO n B. XapqesKo
115

' 

CTByeT 3HaqeUHIO EJ = 0,380, 1 

0 =0,294). 

YqeT Tenaopnhlx csn s 01 

TipHOTIJI>K89T ee K 3KCUepBM9HTE 

flpoaeaeHHble pacqeTbl no1 

nonyqaTb nps anaqeHBHX napaM 

COOTBeTCTByeT OTT8nKR'&410Ul9M: 

ero rny6nna B 12,19 paa, a pa 

B38BMO!IeliCTBH!I. 

QqeBB!IHO, TOnhKO H3 3H9J 

napaMeTpa, KOTOpble xapaKTepa. 

<j>opMe. flonyqennoe xonsqecTBe 

sa uenecoo6paauocTb yqeTa TP< 

liHMOMYr 3TH CHTibl MoryT s rpa1 

HcxonH aa aaunoA aaaaqH 

llnSI Bbi!IBTieHHH HX OTHOCBT9nh8 

peTb aanaq•, xaqecTaensble p< 

can. TaKBMH IIBJI!IIOTC!I aanaqa 



(39) 

(p,y) dy+ 

2 
p 

--;;roo 
__ of Y7](p,y) dy 

<l(p) 0 (1+y 2 ) 
+ 

(40) 

,,(y) dy r I (x)S(x,y)dl-

(l + y 2 ) o 1+x 2 

2 (x) dx 

1 + X 
2 

jz(x,y)h t(y )dy I 
2 + 

0 1+ y 

x )dxj yr(x , y)dy 
2 J • 

o (1 + y )W(x ,y ) 

(41) 

• 

2 ___ Y_ 

2a 2 
0 

(42) 

a 

r(x,y) -S(x,y)-T(x,y) • (43) 

Yl nTerpallhnoe ypaaueuse ( 17) 6hlno peme so sa :o>nei<TpOHHOil Bbi'IBCnBTen&soll Mama-

s e . 3aeprsn cas;as saxoasnac& I<al: <j>yHKUBH napaMeTpOB v a a 
0 

, CBSI3aBnhiX 

C rny6BHOil B p8JlBYCOM TpeX'IaCTB'IHOPO B3aBMO)lei!CTBBB, npB'IOM nnB nBYX'IaCTB'IBOPO 

noTesnsana asua (24) 6pansc& 3Ha'leHBB napaMeTpoa 

1 -1 
A= y(.\

1
+.\

0
)=0, 3527fm ( ana a 6eapaaMepHbiX aen.sqssax f • 2,2894), cornacy10msecn 

C 3J<CnepHM91ITallbBbiMII JlaBBbiMB Byi<nOB-Byi<nOBBOPO B3aHMOnel!CTBHB nps ManbiX 3B9pPBSIX. 

Ypaeaeuse (23) nnn aTBX asaqeusll napaMeTpoe pemanoc& MBOPBMB aaTopaM/
14

•
15

•
171 

a ao acex Bbi'Iscnesssx nony'lanac& aaeblmessble asa'IBHBH :o>seprsll CBSI3B. HanpsMep, 

A. CsTeHI<O s B. Xap'IBBKo
1151 

nns :o>aeprss CBH3H nony'IBnK 12,00 M:o>a, 'ITO coOTeeT-

CTBYST 3Ba'IBHBJO I'J = 0,380, Torna KaK :o>KcnepsMesTan&soe asa'leHKe paaso • .-s,49 M:o>e 
exp 

0 =0,294). 

Y'leT T9H30pHb1X Can B OTTanKIIBB.JOIUBA CBpllllBBBBbl yMellhmaeT 3BBprBJO CBB3B B 

17 24 25/ 
nps6nKlK8BT ee K 3KCnepBM9BTanhBOMY 3Ba'le!IBJO ' ' • 

flpOBBnBHBble paC'I9Tbl nOKa3hiBaJOT, 'ITO Ba6nJO)laBMYJO 3HeprHJO CBSI3B TpHTBlt MOJKBO 

nony'IHTh llpB 3Ha'I9BBSIX napaMBTpOB v --0,03 a a
0 

=1,4. Cornac~ <j>opMyne (31), :o>To 

COOTBBTCTBYBT OTTanKHBAJOIUeMy xapaKTBpy TpeX'IaCTB'IHOPO B3aBMO)lBl!CTBBst, 

ero rny6ssa a 12,19 paa, a pansyc B 1,4 paaa Mellhme rny6BBhl a panayca nayxqacTB'Isoro 

B38HMOll.eACTBBH. 

0'1eBBnHO, TOllhKO B3 3BeprHB CBB3B TpBTBSI Bellh3lt 0JlB03B8'1HO onpeuenBTh TB naa 

napaMeTpa, KOTOpbiB XapaKTepB3yJOT Tp9X'I8CTB'IBb!9 B38BMOJlel!CTBBlt B Bb16paHHOH HaMB 

<j>opMe. flony'IBHBOB KOnB'19CTBBBBOB COrnacae cnenyBT p8CCM8TpBB8Th nBm& 1<81< yK838BBB 

HB HBll9C006pa3BOCTh Y'ISTA TpBX'I8CTB'IBbiX B38BMOnBl!CTBHll B 38)l8'1e MBOPHX Ten. flo-BB-

nBMOMY, 3TH CHnhl MOryT BrpaTh TaKyJO JKe pOllh, KBK H T9H30pBbie. 

Ylcxonst sa nasuol! aana'ls, H9n&3B OT)l8Th llp9JlUO'IT9HBB HB OllHOJl B3 3TBX CHn. 

Jlm;; BblstBneBHlt BX OTBOCHTBllhHOil pons B MHOP0'18CTH'IHbiX CBCT9M8X BB06XOilHMO paCCMOT-

pBTh aan8'1B, Ka'IBCTB9BBbiB pe3yllhT8Tbl KOTOpbiX 38BHCltT 0T XapaKTepa p8CCM8TpHB89MbiX 

can. TaKHMH IIBJIBJOTCB aana'ls pacceSUIBB. 

11 



3aJWIO'IBHJIB 06 OTTarrKHBalOIDBM XapaKTBpB TpBX'IaCTH'IHblX CHIT, UQ-BHIXHMOM)', Cnpa

BBIXITHBO, TaK KaK cornacyeTCSI C BblBOAOM, nony'leHHbJM B pa60TB /! 9
/ HHb!M CUOC060M. 

B 3axnlO'Ieaae aeTopw 6naroaapSIT B.r. Conoebeea, A .H. Tasxenaa3e 3a ueHHbre 

KpHTH'Iecxae 3aMe'laHHll, a TaxJKe A.M. PoAROBOBa 3a nporpaMMHposaHBe a npoBeAeBae 

'IHCITBBHblX paC'IBTOB. 
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