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§I . BBe,n;eHlle 

B Ha C'fOB1l1e e BpeMfJ y~a BH e HllR JI.,U. <I>a.uJ.\eeBi I~ 3HTTllCaHHhle B IW Op

,ll}1H3 '1'HOM rrp OCTpaHcTBel 
2 , ~ llHTeHCUBHO llC rrO.'1b 3Y~'lTCR ,I!J1R I1CCJIe,n;OB3m Ul 

4/ p a3JIWm blX CBOHCTB Cll CTeM 1'13 rpex He peJI5I'l'UmlCTCIUlX lIaCTJlI/ . 31'0 06y

CJ[OBJle HO ,n;BYMR 0 6 CTORTeJlbCTBaMlt. Bo-rrepmn,Ter,l, 111'0 . CYll1eCT BOBaim 8 n 

e,llJ1HCTBe HII OCT:b p emeuaa TaIOU ypaBt18mül YCTaHOB.llem/5( )l,Ji.fI unrpoxoro 

KJIaCca rrapnax nor en uaa a oa, B CJIY'iae 1\a1\ He i1'rpa JIb llhlX, Ta K 1'1 SllpJDKeHHhlX 

s a c rnn. l3o- BTOPUX , TeM, 'ITO 'í'pe X'Ia CT1'1 'IHhle YlJaB /leHl1:5I , aarnrcaun s o B xoop
06 r ..... ...... 03l,

,lllWa'i'IiOM np OCTpaHcTB8 f"l., = l (X, S ): X.:J E r\,.l ,IlOCJI8 OT,lleJleill1:5l 

'IeTl1peX y r JIOBI1X nepeaeumrx (x, 9) CBOM 'l'C5I K ClfG'l' eMe l1HTerpoMcMJe

peHunaJIbHI1X y p aBHeHllt/ 13/ .n;Ji.fI He113BeCTHhlX q)YHl{l {}rH , 33 BnCHU\nX JIl1lI1b 

01' ,n;BYX nepeMeHllUX ( X , Y ) E R~ = {(X,:J): O~)(,~ ~ 00 J 
HJillY=(X2 +t )'Yff. 'P = ateis (fJIX) • 

HeJ,01, 3 JI:bHbIe oneparopa fL, conepxauurecn B 'l'D.KI1 X ypaBHGHl1:5IX , 

n p e.nCTaB HMI1 B ml,lle HIlT8rpaJlOB n o o.rnmM yr.1fOBOfr lfe pe~IeHHo í1 tp • Bna 

ronapn J[OKaJlblíOCTJ'1 s c e x OCTIlJ l hHhlX o n eparop on , 11Il TCr pOJUI<lXIlCp eHUl<;éJ.Jl :b

HHe YPIl.BíW HllíI nonne JLl1C I(peTv. ~aU/H CEO.rJ,lI'I'CiI I< Cn C'I'eMe Jm ,w th m x ypan

lWlill i,j c ,1WH'J'O'IHOV. MaT p I11IEÜ/3 •5- 7 . HMeHHo paa prtze rutoc 'rt, Ma'l'pllllH J[Yl

HoHlIOíí Sfina 'IH B C0118 Tamm c npocTbIlllli rpaHfi'lllliMl1 YCJIOBlliIMH 1:1 OdYCJIOB

JillBalOT npaRTJ1'i8C1\08 npID\18H8HH8 HHT8rpo,lU1:<WJ8p8HlU'lall:bHblX rpexxacravasx 

ypaBH8IDuL ;:xpIJeK'í'MBHOCT:b pertennn 8TI1X y p aDHe Hlüi CC'f O'lHmil'l M8TOna

MH/ 3 ,6 ,7/ C~8CTB8HHO S8Bl:lCHT 01' BHdopa Y3JIOB )l,B~~8pHO~ C8TKl:l.TaKOH 

BH60p, 'l'. e . rrocrpoenae OUTMMa JIbHOH ceTKH , onp e.nOJI5I8'J'CH 1\311e CTBeHHHM 

n OB8,n;eHM8M MCIWMblX pelIle lllltí (napnnam.na x KOMUOHOHT BOJIHOBOH <PYHlm llll ). 

3 H8 iU'l e a HaJlliTli'ieCKl1X CBOHCTB KQ~mOHe HT, B nopBYIO .o'Iep e)l,b, liX a CI1MUTO

THK lia .ace x r'p aaanax OdJIaCT1'1 R.~ , ocooeu no . H806xo,l1,ldM0 ;rr.JIJI 

peureaaa aanaxa rpex TeJI II ,I\pyrRMll CIlOCOÓaMli: BapMaITllOHHhlr-il'l Me

T O ,nat~ MeTO,l(aMl1, OCHOBaHHblMll n a KOlle'IHOMepllo M a u npOKCMMaL\llll 1\OMIIO

H8H~ ,9/ HJUI c B0 60,IUIor o TpeXlIaCTH'llIOrO ra'JWI:bTOllliaHa: Ho lIO/. 
HCCJIe.n;o BaHlle aHaJI11TRl1eCKl1X CBOHCTE napllllanbHhlx Kor-mOHeHT saTpy,I(

H8RO 11 1'81.1, 'ITO oaa JIBJlSIlOTCR WilKIJ.lliIMH .n;BYX nepeaeaaux, II TeM, 'iTO 

YP~lBHeIrn:R, KOTOp HM Olill y.n;OBJIeTBOpJu:rr, COnepJKaT HeJIOKaJIbHHe oneparops 

h. • 
fI o 8THM npWlliHaM npe.n;CTaBJIReTC5I B3JKm lM 11 BrrOJIHe eCTe CTBeHHhIM 

CJIe.nyI<ll(ll:ll Ular p e.nyKUHI1, HaMe'ieHHllÍ1 B paÓOT/
8/ . OH aaRJllO'1aeTCR B 

p aaneneuna ,IlBYX OCTaBllIHXC5I nepexennax p li lf' pa3JIOlKeHMeM HC1\OMblX 

p emeHllH no 6aSRCHbIM WYHKUHJIMR onHOH n epeMeHHofi. ORaaHBaeT CR. '!TO B 

~--- -
@b\C.llhi1t l,ukill KHCnrryy I 
;nf,~iWX MCCEeiosaRII 

6H5Jl li- ':~TEHA 



Ka'1eCTBe ...'raKOrO 6a3HCa y,nOÓHO liCnOJIb30B8'rL COOCTBeHHhle qIYlIIa.~l111 orrc

paTOpOB h, • I1cCJIenOB8ime CBOi1CTB 8'I'liX oneparopon, YCT8lWBJIeHlie 'CBH

3:H MeJKJJ;y MeTO,nOM rnnepr'apaomnc li IDfTerpO.IUl@'?Sp8mmaJI:bHhlM-H ypaBH8H11.HMll, 

8 T8KJKe perYJIHp:H3alUfH noc.ne.nanx B OCOÓhlX T01.I}\8X yrJIOBO~ '18C'1'11 CBO

ocnncro TpeX'18CTI1'1Horo rarvulJILTOHli8Ha H YI COCTaBJIRC'r conepxanneo 
nacroaneã paÓOThI. 

§2. Onep8Tophl h, 

PaCCMOTpliM C:HC'I'eMY rpex ÓeCCIT:HHOBhlX nonapno B3aYIIv10~Leí1C'1'BY1OIl\:HX 

'1aCTYIU. JIYC1'b tn; -Macca, a í. -pan:Hyc':"BelC'l'Op i -li '1aCTYInhl B He
"l - .- -1 

KOTOpoH lI)l1ItGYIpOBmmoH nelCapToBoM ~YICTeMe IWOP.I.U1J-l1-1'r S = { e1 • e2 , e3 J ' 
Ko rropo.t1Ha'1aJIO COBJJa~~aeT .c ueHTpoM I,Iacc rpe x '1aCTMU. B CHC'l'eMU l!.t;]J-; 

rpa Macc nOJIHaH BOJ,HOBaH lDYHl\l~llH 4' ynOBJ18'rBopHe'r ypanncinoo llipc~)J;J1[{

repa 3 

( Ho + ?: '{ -E) ~ =O (1) 
L= 1 __ )' Q 6 

11 3a Bllcn '1' 0'1' uecrn nepeneunux ( X,:J . € I\.. • 
lI/Y.nOÓHO HCrrOJIL30Ba'rb Tp:n uaoopa OTHOCWrCJILHb1X IWOPJJ,I1!lw/ HJWCíl1 

- = (2 mi "'! /(mi +mJ ·» ~ ("lJ' - - z.-)XI< 
t , (2) 

_ ( . ) 1/2 ~.... - )
U = 2mt«m.+rn·)/M «m·"l,·+m·"l,·)/(m.+m·)-'l
(lK 'L J c r« J J I. J K· 

PaSJIM'1HblC ( i '/; K ) Hé1ÓOphI lCOOp,n::HIlaT (2) JI11HeHIIO 30.1mcvn.1b/
9/ : 

XK ) €I<i.(1 - t9 tI<i) (Xi) (3) .... =- COS%/(i .- . 
( :lI< t,K'i t9 dI< i 1 ~i 

3H8'1eHllH yrJIoÉ JKí, E Lo, J"L/2]orrpeneJIHIO'rCH .JIJiIlllb O'l'llOlUGHl1.Rl'Jti1 Mace '1:JC'j'V!H 

2tg ÓI< i ;: tn.iM/mKtl1i = Y"rIjlmi +tnj/rnK +(tytJlmi)(mJ/~,Il) 

a 'lllCJIa EKi TaKOBhI: tl<i=-éil<= 1 , (iK)=r CI2),(3I),.(23). Tai: JmJ\. 

rrpeoopaaoaauaa (2), (3) JmlWMHhle , TO B6KTOphl Xi ' ih ' .L == 1,(:,3, 
JIeJKaT B IIJIOClCOC'rll P , npoxonaneã xepea lCOHUbl Pa,IU1YCOB-BE3I{TOPOB 

06 2 2 1/2xacrmt, MeTpurm npocrpanc'ma n- liJllf rl1rreppa.unyc P= ( Xi ... !Ji ) 
II IIJIOCI{OCTb P liHBapnaH'l'HhI OTHOCYITejbI-lO npeoópa30BaHIür (3). CJIe.T\o

BaT8JIbHO, lllecTMMepHl:ll:H rlirrepMOMelIa' K ,,12/ li nOJIHhIl1 yrJIoBoti MOMeH'l' 
A A .4. 1\-...

/., : l = X+ t , r~~e }. li ~~onepaTOphJ yn710Bhlx MOMeH'1'OB, 

COrrpmKeHHHX c Koop.II;llHarra~ 11.... 1.+ X - .COOTB~TCTBeHHO, RBJIHIOTCH coxpa-

HHIOIIunvrn:CR rrpli .npeo~pa30BaHMHx (3) BeJill"Y:I1:HaMM. .1 

2 

B pamcax Heoc5í0'i1Moro ~JIH JT,aJIbH.e11.UIllX I1Cc.nB,n:oBéllUfik eocnpoasno

neM OCHOBHhIe aranu 3 BhIBb,I\a llHTerpO,IOlctiPepeHIUlaJIbHhIX ypaBHeHMH. )LJm 
OTneJIeHllH '1eThIpex STJIOBbIX nepeMeHHhIx ( x; g> =( ex. tfJx : e~.lfy) , rne 
e II lf -cepepll'1eClille yrJIhl BeI5Topa a B CHCTCIvIe S , 3arnUU8Ma a 

BOJIHOBY!o ePYHKIJ;llRJ B BMn~lYMMH',r/ lJI = ~ + ~ + 0/3 rpex íiJa.n.rr.eeBCK.L-lX 

xovnoueur ~ =- ('H - E) \{. l.f' • KOMrrOHeHTH ynOBJIeTBOpHIOT CHCTeM8o 
ypaBHeHI1M 

( Ho - f + V· ) \H= - v. L ~ i = -1 2 3 (5) 
L ~ t: KI=i K 7 ,... 

Jíance , KaiK,I(y!O li3 KülvmOE8HT tv.. , i = 1,2,3, 3amnUCM B ee co6CTBeHHO~~ 
... .... - (" " ) B Bll,n~ pas-

JIOJKeHll~3/ . 

uaocpe OTHOCliTeillbHHX icoopnaaar ,( Xi • {li ) = Xi~ Xc:.,./Ji, Ui 

li} -.... "\"' ,hcJ.L -1 7 jLM", 1\ (6)
'ri (Xi' ~i) =fi 'Yi (Xi, Yi l, (Xi !li) JcI.. ~!Ji: Xi) 

no Ólicwepll'1eCKKM rapMOHMKa~I31 

Y L.M A." _ ~ CLH Y A V I,.. (7) 
.«:'H' X) - fn:Àm en ).m (~) ,f n ( X) • 

C c ~ 
3.u;ecb a"b- KOscNmIJ;l1eHThl KJIeóma-ropnaHa rpynrtu rpexaepnux apaine
l·m:ti., r;.m (a) - c(pepli1.IeClrne <lWHI{lJ;l1li, aanannue na Tpex~epHo~l cq>epe Sa.
 
e,I\YIHH'1Horo p8.ni~ca. HeoÓxo~MO OTIv1eTli~b, '1TO BhlÓOp c5aSllca B rHJIbÓep


TOBOM rrpOCTpaHCTBe CPYHKUlil1 na '1eThlpeXMepHOIvI Tope, THx = 5:1 ® Sx
 

B Bll,ne (7) rrpOn:HKrOBaH cooóp~eHKff~m y,I\OÓCTBa. ne:tí:cTBliTeJIbHO, MaTpli 


~bl oneparopos H li ueHTpaJIi>HHX ~.(~.)= \{rXi) napnax nOTeHIJ;l1aJIOB
o 
..n;M:àrOHaJIbHH B ólicepepli'1ecKoM oaaace H pamrs 

YL'M'" . ", lJLM .... A _ -2 -2·< c<' (!i ' Xi) I-Ho I Jo( (fli • Xi» - - ~'rÁ 0N'M 61.: L (Vxi- + \7~i ) 

( ~~'M;it; ~.>I Vil 'Y~M(&; Xi» = ~'d ÔM'M ÓLL \'t (Xi) 

KOMrroH~HThI ~ B Sll,ne ~6) rrOncTa~HM B CMCTe~~ (5), 3anlicaB rrpenBapH

TeJIbHO KaJK,UOe ee ypasneune B 81'0 coc5cTBeHHOM naoope KOOp,IumaT (2). 

Iloc.ne npoercntpoaaxaa na Óa3:HCHhle rpYHKIum (7) C:HCTeM8 ypaBHeHliH (5) 

rrpl1MeT BIm 
1\r:J.. '1 n-"c:J.L

[ 6 x.u· ~ t + "t (Xi) 'f1 (Xi ..Yi) = 
L (li " i. ot.'L (8) 

'{(Xi)~i L; <Xi.}Ji l hc:J.at' I <1>" (XK'~I<»' 
rne c/.. _ -- - - 

i :0-/,2,3, c:J..= ()..,f>, d..':o()..',f'), ).... +e = L.::; >.'+f:, 
a ~~ = a~ +dy - fte+,-I)/ x.a - )..().+1)/::/2 - CYMMa nBYMepHoro 

olIepaT~pa JIaIIJIaca H ~eHTpoc5eXHoro no TeHI.J;llaJIa .. HCKOMIle napUliaJffiHHe 
rhcJ.L.

IWMflOJ:I8H'l'hl ~i (Xi ',fJi) )'[!?JIHIOTCH YJKe wymm1ffi!ylli nBYX nepeMeHHHx 
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()(i'Yi)E. R.2... ~_. 11JII1'p = (Xi +y/)Yz. 'fi.=alct8_!JiIXi,npfi'I8M rpa

HIIt1HbIe YCJIOBI1H/3, '0/ (fJOpMy.mIPYIOTCH ,n:JlH Ka.lK,Il;otl 1I3 8TlI'i( l})YHKIUÜÍ B rep

Ml1HaX ee apryaeurcn • llocaenaee CYUleCTBeHHO yupouiaer '\ffiCJIeHHOe pe

urenne ClIC'l'8NI :vurrerpoJlJ1QxliepeHIJ.naJIbHbIX ypaBHeHlIt1 (8}-.,.. L ' 
l1epettneM l\. I1CC.lI8)I,OBaHl1lO cBofrCTB oneparopon ~~~ JLJT.5I coxpa- . 

meHfiH 3aIIJrICl1 OIryCí'HNI BCIOJ(Y, rzte 3TO B03MO)KHO, lIH,n:eKChI i. K , 3aMe

HI1B nOCJI8.n;H1111 "nepxnnx' HITpUXOM. MaTpl11lli.bl8 3JI8M8HTll B npassx 'IaCTJIX(8)
' , ,[-11.M-)

rrOilBJIíllOTCH eCT8CTBeHH.bIM o6pa30M t npn nepexone OT õasnca Ix, ~, JcJ;.' 

E (jEl311CY I X. y. Y!; M > . OHl1 no onpene.neamo pamm RHT6rpaJ1aM 

rJ.'L 
A(c/"d" 1JLM~ 1\ u L M" , ~ )'

x~) X }J Jo( (Jj;X) Jo(, C/1 ;- X') ~ (X:y' /t x H'), (9)
 

~x , , (3)
 v

R xoropax X ;a 9 ' COrJlaCHO paBeHCTB~M , HBJIRIO'l'CH e!!YHKLmm.rn rre-

peMeHH.bIX: P ,'P 1'1 u. = U xy ::: COS( X9) . II08TOMY, MCrrOJIb3Y.íI c'rau
;n;apTHhI8 IiI8'l'O.n:u/

I 3/ , \v10JKHO BR8CTl1 HOBhIe H63aBRCl1MhIe yrJIOmW xoopnnaa-
TbI W =I1..V1 ' Uf2 • W3 1 ' U II BhIIlOJIHlITb J1HT81'p11pOBaH1I8 no COBO

KYIIHOCTI1 nepeuennux W • B pe3YJIbTaTe MaTpl1'lHIDi 3JIeM8HT (9) 3a

IlllIU8'l'CH B BJ1,Il;e O)~HüH.pa'l'HOI'O mrrerpana 

"'L rJ.'L 1 L' cI.'L. 
<x,ylnO(Dt,I4i (X:~{»= ~du Ho(~'('P,U.EK) ~ (X:1f'). (Ia) 

-1 ,.., /, 3 
,BBe;n;~M !, nPJ,crrpal1CTBe.IT.7lH BU'Il'ICJI8Hl1.H anep oneparopon ~~, ft 

HOBYRJ ClIc'reMY ;n;eRapTOBbIX xoopnanar S := { e.. e2 • €3 1, OpThI IWTOpOí1 

clIcrrejaTaKOBhI, 'ITO e: ê; E. P , 'ej lt x . VICXO;n;HaH S no.ny'IaeT
I 3 

CR BpameH1I8M HOBOl1 c:vrcTeMbI S' . OHO orrpe.n:eJIHeTCR/ yrJIalVll1 3HJIepa 

W =I w;. Wi =-ex, uf3 =- tpx ~ , rute Zú1 -yrOJI nepsoro nonopora 
aokpyr OClI - ê3 ,noc.ne xoroporo OpT e; COBMemaeTCR c HOpMaJlbIO K 

flJIOCKOCTlI P -, B8KTOPJl; X. g fi x: g'rrplIHaJI,JIeJKaT IIJIOCKOCTlI P R n08

TOMY lIMelOT B CMC'l'eMe S HYJIeBbI8 a31IMYTaJI:bHUe yrJIbI, a 6fiCwepRl:leC- , 

Kl1e rapMOHlIKJ1:, concpaamaecs B mrrerpane (9), npencramnar B CJle.nyKm8M 

BlI,n:e: 
LM* ~L.1t' l J L N * YcJ. (§;X) ,= f cUNM (w) ::lo( (B":J' O; 0,0), 

crr )
71 L N A,. A, _ ~ J) L Y L N' . ) 
7cJ.' (Y ,X ) - ~ N'M (w) cJ..' (8"y,. O • 8xx " O . 

3;n;ecb dÓ - ll3Be~T]lle ~YHI~R Bl1rHepa/I4~ II rrplIHHThI CJIe.nyKU~e OÓ03Ha

l:leHl1H: &a&;: ã & ,U.aB =cos BaB . 113 q)()PMYJI (3) CJIe,IlYIOT pa-

BeHcTBa 

Ux~l = cosec 'P'( sin.ErcoStp - cosK-sintp-u), 
(I2a) 

Uxx ' = -seclf'(cos~.cos'P"sinf%·sin«f.u), 
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U ' = cosec«p'(-cOSJ-sinl(J+sinE~.COSc.p·u), 
(J
uu 

lJ (126) 

UYX' :: - seclf'( sinE~· sintf+cos~-costp·u), 

coS2'P'= cos2xcoS2tp + Sin2fK Sin2cp U, (I3) 

COrJIaCHO ROTOpIDJI yrJI.bl 'F' , ex I, B"x" 8J1'J" BaX"HBJIHlO'rCH WYHKIJ;ll-

HMlI He3aBRC:m.1bIX nepeaeaasx cp !IR U = U x: 3TO rr03BOJIHeT C,JJ;eJIaTb B 

narerpane (9) 3aMeHY 1I8peMeHHHx d Xd9r=d ur d UlI, fiCrrOJIb3YH pa-

BeHCTBa (II), BIDIOJIHl1Tb RHTe~plIpOBaHlIe no COBOKYIIHOCTlI yrJIOB LV" " 

OT ROTOp.blX 3aBl1CHT ~b ~ ~YHKUlIM. I1ClIOJIb3YR opTOrOHaJIbHOCTb rroc

JIe;n;IrnX, ue-rpyzmo rrOJIY'tlliTb CJIe;n;ymílIe paBeHCTBa : 

hL , " CLN LNm ()N p' m oN-tn 
CÁd.' ('P? U,f!> = ] ('f. rp )t: >'NlO A~ ri..' rACU) Â(Ux~r)'é'(~x~,I4a) 

2 
rne 0603Hal:leHO J (lf. VJ' ~ = s in 2lf I 2 Sin 2 r: La] =(Z a + 1) 'f/ , 

AL Nm = [Xe~'e'J [ L N { J). -N)! (>.' -m)! (e'- N+m)! ]1/2
 
À r/..' - >.'me'N-m (À+N)! (f+m)! (l'+N-m)! ~
 

I
 
a JIexaH,Iij)a/
Pe -nplICoe.n;mte~HbIe_,~0.:r;;H~ 5/-:. "C023,~PllIeHHO aH~,OI'l1'!; 
HO, BBe,IVI cRcTeMY S ={ e.. €Z" e3 \ c OpTaMl1 e.; e2 E P , e3 ft ~ t 

noJIY~ paBeHcTBa 

L ,LN L.Nm N Om ON-m 
~cA' (If,U,fK) = ](tp.'P'> [ C AeJ.' ~ lU) f)., (U9~')ff'(U:Jx,),(I46)

AOt N 
Nm 

~KllliBáJIeHTHbIe npe,IUl,IJ;yIln!M (14a) no noorpoeaan, HanoMImM, lITO B epop
MYJIax (14) nce apryMeHTfl~: Uat, HBJIffiOTCH cf!yHItUIDI.MH (I2),(I3) nepexea
usx cp H U =lixa. . IIOJIY~eHHHe np.e,nCTaBJIeHIDI'Mep h~"" B sane 
,nnYKPaTHhIX cyMM (14), conepaantae npa L = O 1IJIl1 LI= O" HO npa ,nnyx 

HYJIeBliX 'HIDlHHX RH.IteKcaX .mnu:& O,1J.HO caaraesce 
O x+ )." '] Jn n

h~~).,x =f-1) [ÀX .·,..,,(ux9)-r~'(Ux3') 

h~LOL = J-~(Uxx') , h~OLO= J-1i(U!J~r)· (I4B) 
L, ·L·

h = 1- P (U)(~') , J- ~ (U~X'),
OLLO L l1LDOL = 
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ReCOMHeHHO,60~ee Y~OOHH npH ~C~eHHOM peilleHHH CRCTeMH (8), ~eM OO~

HO RCno~b3yeMoel3.5/ npe~cTa~eHHe B B~e llHTHKpaTHoR cYMMH. ~o~ep
'KaIl{eH 6J'- li 9J' -CIDvffiOJIH. ORO nOJIy-qaeTCR: pa3~OJJteHHeM WYHro:um 

J. 'L -1
~ (X:!I')(X~') IIO~ IDiTerpMOM (9) no nOJmHOMaM JIeJlt8.Hm>a Pt (u.) 

H B' c~~ae npOH3BO~HHX Mace ~aCTHn IDJIeeT e~e~ BH,D;: 
L ).'+ e'...L' 2 . 1 ~ htJ.cf.: (CP.u.€j'> =(-1) [~e] {(2).)!(ZfHJ Z JPf,'f") 

t (-t)l<'[ K}2 ~ (U).L L'JI (2)'1)H2>..z)! (2ft )!{2t'.zHl' 
1(==0 A{f'>'z=À f t+f2 ::: f 

(_i».i+ e1 (Siner)f1+A.z (COSK);\i.+i2. (Sinap».i+ f • (15) 

etn O ).2+ /2. " ')-~ ( ,)-t ~ C"O
(coS tp) (SLrnp aos cp L- [t'lh'l1 ) oe o Á Oe o 

n. m 1 1 1 1. 

~'o t'o fi A c À1 ~2 ). 
(I(ono Clt.DWJO J 1 fi , N =(X+ e... )r..'+f')/Z •e, f

lnntK nmL1 J
 
,. IlOJIylIHM ente O~Ot a HMeHHO CneKTpaJIbHOe npencraanenae -oneparopon 

hL	 115/
't:J.r:J..'. HaR H3BeCTHO' , epYHKIUlH
 

, . ).+1 f+1 n(.~+ -f/2 , f+ 412) .
 
Wa(K(V1>=NJ..K(SLntp> tcossp) ín.(cos2tp>, n=O.1•..• ,(16) 

(a,~) 
rne P - nO~OM futOOH, a NclK HOpwq>OBO'tIHaJI ROHcTaHTan 

N~K ={ Zn~ (1<+2)(K-n+-fH} /{ rCtl+À+3/2) ftrl+f+ ~2)1, 
.flBJIJIIO'l'CJI peryJI.H:pHHMK peilleHl1HMH xpaenoâ 3~a~ 

{,1~ +(1(+2)21 WrJ.KCC{J>=O, VJé lo, 1í121 J ~I< (lf=o, 1i/2)=O, 

r~e ~ yr~oBOl ~aCTH' ~yMepHoro AanHaCRaHa npKHHTO c~e~ee 0603
Ha"IeHlle: 

"ti. 2A'4' = a'l' - >'().-t:1)/sin 2<p -f(f+1)/COS 2 y; . (17) 

~yHKUHH (16) 06pa3YDT OpTOHOPMRPOBaHHHK ~a3~c B npocTpaHcTBe ~R
rnrli xnacca C2, sanaaaax aa orpeaxe cf E: L0,3í/21 H oõpanamaxca B. 

HOJIb~a ero xoanax.. Tenep:b .no,ncTaBHM B.. IIHTerp8.JIH (9) J (Ia) BMeCTO
4>: L	 <PYHRItD> ~'I<' (tp/) 11 BH~CJmM MaTp~ tJIeMeH'J;' 

,,/.,' X/2 , ,i , ~" ' 

<~K	 IhcLd.. 1W~'J(~'> ;:,S dep W"K(I(J) Sdu h~~. (~UJ fK)'~'k'('f'), 
o '-I '! ' 

r,lle. IP': 'P' (.lP.U~EK) t CQ~J!aCHO ~tnlc'fBY ( ,3) .• Oll paBeH HHTerPBJIY 
3(/1.' . \ " ,:' . 

( . )Z (d '" ..J '" U J. L If "," Uti. L. '" " S	 li ~~~ ~; f'P'H'X) K"';(V':Y:,X?oá'Psln",.cos'P 
'VX	 .' 
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OT npOR3Be~eHMR no~cwepH~eCRRX rHneprapMORllR /12/ 

cf.. L	 ...... . yLM ... ,..
UK ('f,fI,X) <z cosec zip WO<K,{tp) d. (11: x) . (I8) 

3aITHCaHHRX B pa3~~Hx Haoopax Roop~HaT (2) H OTBe~ rHnepMo~eH

1'aM K:: 2. rlt- À + e i K'=2n'+>: + e' COOTBeTCTB~HH9. TaROH 
HHTerp~. KaR H3BeCTjO 12/, paBeH TpeXqacTH~OMY K03rppRnHeHTY 
<~ 1~·>:{pe;0:Ha~a-peBaH 16/, YMHOJlteHHOMY na cnMBO~ Kponexepa S"KK' • B CH
~ ~OKa3aHHHX TaKHM oopa30M paBeHcTB 

, 1\ L _ ' f.~ 

< Wo< K , ho(oC.' , WO('K'> - ~K' <co< I ó. >KL (19) 

li nO~OTH CHCTeMH epYHKURR (16) KMeeT MeCTO cIIeKTp~Hoe rrpe~cTa~e

HHe HCC~e~eMHx onepaTopoB 

'hL 
, =L IVJ1K) <ó-I ck'>~J' <Wj'K' K=2n+À.,.e=2túÀ~(20) 

~cf..	 K ~ KL ~ , 
"L.

OHO 03Ha~aeT. ~TO ~eHCTBMe onepaTopoB h~~, Ha HeKoTopym epyHKqHD
f(cp) t pa3~OJmMYIo no oaaacy (16), rrpe~cTaBHMo B BH,IJ;e 

<lf'Ih; .1..1 fiCf}')>= L: (ali ol'> ~{ IN", K(tp)\dlfi' ''!{a (!p') f('fJ.'>. 
PaBeHcTBa (19), (20f OooOmaIDT pe3YRDTaTH p~oo~8t9tI7/ Ha ciy~an 
IIPOH3BQ~bHHX 3Ha~eIDd!: RH,IJ;eKCOB ri. cÁ' ,L H Macc ~aCTHl{.J 

MHTepeCHHM c~e~CTBHeM 3KBHBaJIenTHOCTH ,nOJIY~eHHHX rrpe~.cTaB.!IeHIDi: 

(14),(15),(20) .HBJ.fReTCiI npocroã cnocoõ Bwrn:c~eHIDi K03qxpHlUieHTOB Peãaana
PeBaH B c~~ae cÁ'= (O,L lo .ueitcTBH'lle~HO t H3 pasencrna (20) MeAYK>T pa.;.. 
BeHCTBa 

, AL	 q
B(lf,EJ> a stn 2EK <<Pl.h)lOL t 'w'OLK ('f'» = sin2fO(ÀtlOL)KL 'VI).lKep~ 

TaK Ka~ <pyHKI.tRH UX x'( I2a) H tp.' (13) cHMMe~pli'tlHH OTHOCHTe~HO ne
peCTaHOBRli CBOliX apryaeuroa lf H ex ' TO COr~aCHO q,oPMY~e (148) I 

3KBHBMeHTHOR (20) t 8THM!te CBOnCTBOM ocnananr H cPYHronm B. C~e

~OBaTanDHO. crrpaBe~ paBeHCTBa 

cxe IOL>~[ = cosec 2Er 'w'oCK (EK). , 
~ ~~Henmzx Hccne~oBaHHIi HeoOxo~o nepenTH K nO~HHM xc-

op~HaTaM. B TaKHX Koop~HaTax CHCTeM8(8) 3aIIHlli8TCH cn8~ o6pa
30M: 

{ ~p -t y-2 ~'Pi + E - V;. (p COSCPi) 14>:?p, Cft") = (21) 
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" . cÁ'L 
= \'t (pCOS 'fi) L. L <\f>i t h~cJ.' I ~ (P~lfK i>, 
A 2 Kf.L d.' 

3,neCb /),p =Op +~ jti
<j,p a,1.(HaJIbHaR tIaCTb ,nBYMepHOrO oneparopa Jlanna

ca, a oneparop ílq,,, onpenezen panee l1JoPMYJIOH (17). lVIaTpli1fl11:W SJIe-

MeHTbI oneparopon h;d." B noaapasx KooPMHBTax nOJIY"tlliM saMeHoíí (13) 

U - 'f' nepexeunoã 11:HTerplipoBaHliR B cooTBeTcTBYIOlltliX MaTplitIHIclX SJIe

MeHTax (10). BIcltrn:cJIli13 ,fllw6liaH à~'U = 2 cosec 2fr j-1(tp.ljJ') 
11: HOBble rrpe,neJIIcl liHTerplipOB8HliR 

C(lP,K}=I~-tl, dnp'J)=min{~+r,'JI-lf-t~,(22) 

rrOJIY"tlI1:M c.7Ie.nyIOO.\lie paBeHcTBa/
9/ : 

1\ cJ. 'i 
<~ I h~o{, I 4{ (P,'jJ'» 

r'ne L, 
f ('P.lf. f X)hoC e

MCCJIe.nyeM oT06pa~eH11:e (23) B .nByx rrpe,neJIbHblX cJIY~aRX 

0-" 'jf, /2 • ECJllI o-- O, TO 06a npezte.na (22) liHTerpaJIa (23) 

CXO,I(RTCR K tp. , a ,n;JIliHa orpeaxa 11:HTerpl1poBaHliR pasna no rroPMH:Y B8

JII1"tlI1:Hli O(j') • H,n;pa h~~, no onpenenemm (9). (10) RBJmIOTCR aenpepas
HH:Mli WYHKI.U1HMl'I napaaerpa v na BceM OTpeSK8 Y E lO Jl/21. CJIe,nOBaTeJIbHO, 

m cJ.'L o O o ' 
eCJIli õ'P' <P E C[O,1l/2], TO, pa3.7IOUB naprraansny» KOMrrOHeHTY non liH-

K 
TerpaJIOM (23) B pH,IJ; T~~opa c IJ;eHTpOM B TO~H:e 'P. MH: rroJIY'tlliM rrpen
CTaBJIeHI1e onepaTopa ~~cA' B BI1.n;e CYMMH JIOKaJIbHblX onepaTopoB: 

" L .a. m'L do'L 1)<~'h~~' I 4>K (j,'!J'» =~ ~~c{( 'P, (O') {a~1 ~ (f.lf')J +,Z.(24)
n-O. In =,0

'L t i. VI. T -r 
3,neCb 9~ cÁ = <'fI hoC~' , (tp -lfJ' ) >/ Yl ~ , 'l - OCTaTO'lliblti 

'tJJIeH • .1J.J:m npnnepa paCCMOTpliM CJIY~aH d.. = cÁ' ==(O,O),f:z:1,L = o. cDYHK

WII1 9~cl-lJrerKo BbI"tlI1CJmIOTCR a;cJ,o(Jt/2-lf,t)= (~f)n9~~o(yJ,J'},tpE[o,fl. 

rJ..d.O r Yl + 1 ~ 1-(1- 2 lf/J ) n +1, lf~lO·Kl 
(tfJ,V)= cosec Zx ' 9n o (n.+ 1)! O 1 + (-1) n , tp E.lj', ~ 1 

a OCTaT01ffiHí1 ~eH.7. no noPMKY BeJIli"tlI1:HbI paBeH O(K m) • 
Ec.1ill K- Ji/2 ,TO IJ;eHTpOM pa3JI01KeH11:R rrapUliaJIbHOfi KOMl.lOHeH-

TH IIO,n HHTerpaJIOM (23) RBJUIeTCR TOtIKa ('ií/2 - tp). a ,na.ITbHefunee liCCJ1e

,nOBaHI1e aHaJIOrli1fHO paccMoTpeHoMY CJIYtIalO r - O. TIOI{aJKe'M, "CITO ,I(JLff C11:C

TeM 113 O,IJ;Hofi JIer]WM 11: JJ:BYX' TJDKeJIblX ~acTliU B03MOXHa aIIIIpOKCliMaIJ;ID! (24). 

d (In v)
 
'r.(J L cf.. 'L
 

= ~ d'P' h { (~Cf.' Ej') cPK (P, \f') _ (23)oC e

C((P~X')
 

L 
=f atpl U . h~cA' ( 'P. U,(CP, <p; fJ'), f O) •

r-O. 

.lle:í1c'i'Bl1TeJIbHO. eCJII1 MaCCLI ~aCTnu rrm{OEbI, ~TOjJ2 =tr11/ m2 «1, m2~m3~ 

TO KI1HeM3. Tli~eCI\.l1e yrJILI no onpene.neamo (4) panuu 023 =- O· + O(p) , 

.012' r13 = '][/2 + Ocy). • 

§3. MeTO,n; I'iIneprapMOHl1R H peryJUIp1133@H l1J!TerpO,I01@epeHI,IvIaJIb

HblX VpaBHeH11't1 no yrJIoBoH rrepeMeHHüí1 

t npe,n;IIOJIO~M, ~'1'0 napiraansuue KOMrrOHeHTbI RBJmIOTCR BCIO,JJy ,nBaJK,IJ;hI 

uenpepusao .JU1tlXDepeHIJ:!1pyeMbITv1l'I: (PYHJmHHMI1 , a napnae B3aliMo,nel1cTBli.H 

HeCliHrYJI.HpHbIe, T.e. 

Vi ( Xi) E. C(~ (0)' fim x/ \{. (Xi) =O , i =-1.2,3. 
, Xi -O cI. L. 

Torna aCDMrrrroTllIOI peryJIRpHhIX pemennâ ~. '(y, lf) CliCTeMH (21) IIp'li 

lf' - O(1f/2) 1\ onpe.n;eJIHIOTCR 113 xapaK~epI1C'l'li~eCKliX ypaBH8HI1~7I:/ 
,IlJlH fIIc-:paTopOB L1~ (17) li CO:[3rra)~aIOT c aCI1MIl'rOTliK3.M11 sin ~ 

(C05 \p1.) q)yHKlUI:í1 ~K' liM8IOmllX TOT xe I1H.n;eIW cÁ = ( À, e) • Ilpn Ha

JIO~eHT'íhIX orpannuenaax na I{.]IaCChl cDYHI{[~li:W li nOrreHIJJ!aJIOB CBCTeMa WYHI{-:

U11M (16) .HBJIReTCR yrJIOBblM 6a3licoM 3a)~a'lli (21), n nosToMY liMeIOT Mec

TO CJle,rr;yIOlUli8 paB8HCTBa: 

L. 0.0 ~L 
cp,o( (y, \(J) = L ~ n (p) Wd. K ('P 1S; 2 Yl + ).+ e= (25q. ) 

l n=O ' 
).+1 [+1 ScJ.L 

= ( s i n l{J ) ( co5 lf ) i (p, 'P ), (256 ) 

npl1~eM -K=2n.+~+e, stL(P'«.p)/-O npa tp=O,Ji/Z. 
TIapIJ;liaJIbHHe KüMIIOHeHTbI B nnne (25a) no~cTaBli~ B clicTeMY (21) li, nc

nOJlb3YR paB8HC'l'Ba (20). cnpoexrapyex nOJIY~nIIIlieCR ypanaenaa na oa
311CHble WYHI\Ulili (16). B pesYJIbTaTe MbI nOJIy"tlliM, Bo06me rOBopR,6eCKOHetI

HYIO cl1cTeJVIY 06HKHoBeHHblx McWJepeHUliaJIbHbIX ypaBHemm BToporo nOPM

xa .nJUI Heli3BeCTHHX pa,IUiaJIbHHX cI>YH1a~i1 f~L (o). n:: O, 1, ... r ,= 1. 2.3 
oD trlJ L 
L [I ~p - p-Z ( K+ 2 ) 2-+ E] ~rn" \{~m 9» J ~ ~ (P) = 

m=O .l.m (26) 

~ \lei. ~ "" )tt<i. tKi id.'L (""I 

Lo vinm Cp) L.... L,. <cJ. I d.. K'L T, (f) 0K'K" •
m.p=oK K:/<L cJ.. , " Kp, e .ri}3necs ==2.n+ ).+t ' K=2 m+ X+ e, K =2 P"''\'" ' ,a MaTplftIHttk'l 

SJIeMeHT \'t~mpaBeH liHTerpaJIY Sd'P W'elK(tp) V,. (PCOSlp) Wd.K'(tp) • 
SaMeTliM, ~TO rrOCJIe.n;OBaTeJIbHOCTL paSJIO~eHlill (6~ li (25a) liCKOMHX Wa.n1 ,neeBCKHX KOMIlOHeHT SKBMBaneHTHa rrpe,nCTaBlleHllID HX B B~e p~OB 

J liJ -..... - 2 '" J) ()..L Ud.L "1\) Õ (27)
Ti (Xi.Ui)=P ~ Tin (p) K ('Pi'~i,Xi K 2'H)..+l

O d.LK ~ , 
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rro rrOJIliCcÍJepH'leCIlliM raneprapaounxaa (18). CJIe,n;oBaTeJIbHO, ypaBHeHIDI 
(26) MO~HO rroAY'lHTb Herrocpe,n;cTBeHHoH rro,n;cTaHQBROH ROMlIOHeHT (27) B 
HCXO,n;Hy~ cHcTeMY (5). TaRoe rrocTpoeHHe 03Ha'laeT, 'lTO H3BecTHHH Me
TO,n; rHrr~prapMoHH~I9/ rrpHMeHeH He R Tp'eX'laCTH~OMY ypaBHeHHID Wpe,IJ;HH
repa (I), RaR aTO OÔH'lHO ,n;eJIaJIOCb / 207, a R ero w~eeBCROMY pa3ône
HHKJ lia CHCTeMY ypaBHelillM (5), 3aIIHCaHHyj B ROOp,IJ;HHaTHoM rrpocTpaHcTBe. 

HeOÔXO,IJ;HMO oTMeTHTb, 'lTO B paôoTe 17/ ~ 'laCTHOro cJIy'laR TO~
,n;eCTBeHHHX 'laCTHnH HYJIeBHX 3H8'leHHH Bcex yrJIOBHX MOMeHTOB BHIIOJIHe
HO 06paTHoe rrOCTpoelille: H3 CHCTeMH ,IJ;H~epeHnHaJIpHHX ypaBHeHHH ~ 

panaaasnsx WYHKIJ;HH rrOJIy'leHH HHTerpo.IUiWWepeHImaJIbHHe ypaBHeHHH ,I.ÇIR 

napnaanaaax ROMlIOHeHT. YpaBHeHHH (26) .HBJIRKJTCR 06~e.n;:mleHHeM .IUitíxPe
peHURaJIbHOH qcPMYJIHPOBKH (5) 3a,n;a'lH Tpex TeJI H MeTo,n;a rHrreprapMO
HHR. OHM CO'leTaKJT rrpeHMYmeCTBa rro~06Horo 06~e.IUiHeHRH HHTerpaJIDHHX 
YP8BHeHHH H MeTO,n;a rHrreprapMO~HR B HMITyJIbCHOM rrpOCTpaHCTBe, rrpe~o

xeHHoro	 n" pa3BHToro B pa60Tax(2I/, c rrpOCTOTOH aJIrOpHTMOB 'lHCJIeHHOrO 
pellleHIDi, IlpRc~e.a OÔHRHOBeHHHM ,IJ;RcMlepemm:aJIbHHM ypaBHeHHRM. HeCOM
HeHHHH HHTepec ~e,n;CTaBJIReT HCCJIe,n;OBaHHe ypaBHeHHH (26) MeTo,n;aMH Wa
30BHX ~HH/227. 06~e~HeHHe aTHX ~eT~OB H HHTerpaJIbHHX Tpexqac
TH'lHHX ypaBHeHH~ BHrrOJIHeHO B paôoTax!23 • 

Pa3JIOJlteHRSI (25), (27) rr03BOJImOT rroJIY"llliTn ,n;orrOJIHHTeJIbHYKl HHepOp
Mamno 06 HCROMHX peaenaax CHCTeMli (21). 

ITpo,n;eMOHCTPllPyeM rrOCJIe,IJ;Hee YTBep~eHHe Ha ,n;BYX rrpocTHx rrpHMepax. 
IIyCTb 'laCTH.UH TOJ!,necTBeHHH, a rrOTeHIUIaJIH ,IJ;eHcTBYIOT TOJIbRO B S -BOJI
He, TOr,IJ;a Bce KRHeMaTH'leCKHe yrJIH KkL (4) O,IJ;HHaKOBH H paBHH r = 

Jr/3.B cJIY'laeo(=~/= (0,0), L = o BOJIHOBaR WYHKI.UUI rrpencrasasa B 

BH.ne 
-1 1\ ".'Y(x,g) = (2Jíp2 sin2cp) <tpl I +2 h I epp,tp'», (28) 

a CHCTeMa (21) CBO,IJ;HTCR K o,IJ;H0MY ypaBHeHHID 

{.&y +y:2 a~ .;. EJ <p(P,Ip) =V(j'CO!'f} ~opri +2hI <p(P,'f'», (29) 

rne I -e,nnImlllilrtt oneparop, a !\h;: h~~ , o< = (0,.0). 
Penenae CrreRTpaJInHOH. 3a,n;a'lH «plh ''ló ('1"» = ~n (K)ZLh('I'~,n;eTaJInHO non 
CJIe,IJ;OBaHHOe B rrpe,n;~meH paôoTe/9/ aBTopa,rrOJIY'laeTCR RaK 'laCTHHH CJIy
'la:ft WOPMYJI (16) (19): ".., 'Y2 . 

wn (Cf) =~2n (tp) = ('I/JL) scn 2n<p , n =(l. 1, ... , 

Àn(Y> =- rostc2K<OOIOO>2~,O =... Sin,.2nt/(nsin2i). 
3aMeTHM, 'lToÀ.z(f>= -1/2, rroai'oMY ( I ... 2 h) Uf2 :;,0 H BOJIHOBa.R: epyHR
rnm (28) oproroaazsaa I'HrreprapMoHHRe 
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d.O .,",	 1100 ... )'Y.zA

U" (lf, g, X) = 2 cosec 2 cp 'ló2 (CP )J({),O) (:J, X) =( lf/:J(3- cos 2. «p. 
STOT ie pe3YJIDTaT , HO B 'tIaCTHDM cJIytiae V(X)-=-CxZ , rrOJIy'leH B pa60
Te/24 • O~HaKo YKa3aHHoé CBOHCTBO RBJIReTCR CJIe~CTBHeM To~eCTBeHHOC
TH xacrnn, ORO ue 3aBHCHT OT <PoPMH rrOTeHI.J;HaJIa V(X) H M0!teT 6HTb XIC

rrOJIb30BaHO B Ra~eCTBe ,IJ;OrrOJIHHTeJIbHOH rrpOBepKH 'lHCJIeHHOrO pemeHRHli ypasaeaaa (29). 3TO ypaaaenae B c~ae V=c X-2,n;orrycKaeT pa3,n;eJIeHH6 
(l' rrepeaemurx noncraaonxoã epep.lf) = fp)J{lf) . Kpaesaa sanaxa 

Io~ + VZ l ~ np) == Csec 2tp <lfJ"' f+ 2 hf 9(lp'>>== F(tp,3,C),{3G)i	 9(0)== g(102) :=.0, 
rne y2 - KOHCTaHTa pa3~eJIeHIDI, pemanacs "tffiCJIeHHO B paôoTe/25/ ~I C = -6,-5, ••• -I. ITOJIY'lRM HeROTopHe aHaJIHTH'leCKHe pemeHKH aTOH 
sa.na'lH. Bo-rrepBHx,oTMeTHM, 'qTO ~ JlIDÔoro 3Ha~eHHR rrapaMeTpa~ CI	 CYTIlecTByeT HeTpHBHaJIlJHOe pemeaae Y= 4, 9({J)=uJi (tpJ=('1Ij[) '2. Sin'tfJ.. 
Bo-BTOpHX, YKaJKeM crroooo BH'lHCJIemm 3Ha'qeHHH napaaerpa C , npz K0TO
pHX pemeHRH 3a.na'lH (30) HBJIHDTCR ROHe'lHOH JIHHeHHO~ KOMôHHanneH WYHK-
ImH ~ • JJ.mr aroro rrOJIOXHM Y = 2 ( ~"'{i ) , ( m = 2,3 ••• ) XI 

no,n;CTaBHM HCROMOé pemenae B aane 9=2: 81( UJK B ypasaeaae "(30). 
IToCJIe rrpoeKTHpOBaHHR Ha 6a3HC{utn ! K=t OHO CBe~eTCH K KOHe'lHOH CHC
TeMe O,IJ;HOpO,n;HHX JIMHeHHHX ypaBHeHHH ~ HeH3BeCTHHX Koa~HeHTOB 6 ' K 

K = I,., m+ I. HeTpHBHaJIDHOe pemeHHe STOH CHCTeMH cymecTByeT1eCJIH 
rrapaMeTp C RBJIReTCR HyJIeM ,n;eTepMMHaHTa ee MaTpHUH. llpHBe,n;eM TpH 
TaKHX pemenaa : 

m = 2, V = 6, C= 4. 9= uJ1 - '1/5 u12 - W3 • 
m =3, Y=8, C=C-t= 9±"ffi, 

9±::: uJ1 + te, -10)U12I'1 + [15uJ3 + l0UllrIC:!:] /(21-C t ) · 
HHTepecHQ, OTMeTHTb, 'lTO ypaBHeHHe (30) OITHCHBaeT BHHYE,IJ;eHHHe KOJIe6a
HID! CTPYHH non ,IJ;eHcTBHeM CHJIH F , a HaH.neHHHe penreaaa g(tp) OIIHCHBa
KlT OTKJIOHeHHH CTPYHH, !teC~RO 3aRpenneHHOH Ha KOHnax, OT ee paBHOBec
noro IIOJIO~eHl'lH.g(ep):. o. KaK ÔflJIo' rrOKa3aH0, CylI{eC'TBYl;)T OTJIH'tJHHe OT HY
JIJI 3Ra'leHHR napaaerpa C CHJIH, npa ROTOpHX 'laCTOTH y= 2 (m+1)mmyJK,IJ;eH
HHX H CB06G,IJ;liHX ROJIe6aHHH COBrra,IJ;aDT. 

Tenep» BHTIOJIHHM peryJIHPnsaunD ypa~HeHHit (21) B oé06HX To~áx
I 'onepaTopoB (17). ,1I,nH8Toro naplU'IaJIDHHe ROMllOHéHTH B mme (256) non- ' 
I 

CT8BHM B cHcTeMY (21) H nepeãnex K HOBllM yrJIOBHM nepexeaaaa Vi:;;Il
I 
I cos2CPi. B pesYJIhTaTe TaROH MO.nrtcIlllItaIum MIl rroJIylDiM CHCTeMY ypaBH6HHH 

.,It7IR HeHSBeCTHHX '<PYHKIur~ stL 

11 
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{ ~.P +p-2 [ 4( 1-1Jj2) a~ -4 ( À - e+( 3 + À+ f ) 'lfj )0v: 
l do. L c
 

(').. + e+ 2 ) 2 J + E - '{ (P,1Ji) 1Si (P, 2ft.) =
 
. d ('l{:,K"i) " L cf.. 'L (31)
 

V;. (p, 15i) L. L; ~ d'lf; ~o(' (?{, 2fK,êKi t Ki ) SK CP'~),
 
K~l	 d.. C('lJ:. y.)

r.n;e	 L'OI(L 

C (~., dKi) -cos 2 (t{{. -tl<i) ~ d (l/i,t"i);:: cos 2 (t{Ji + ([Ki ) • 
H.n;pa HOBHX HeAOKanbHHX orrepaTopOB 
"'l, . ).+'1 f+11-1 hL [ ).' r]
hoCo<,' = [-4 t sin lfi) (COS ~-) (J.ci' (sintp/<) (COSl{JK) 

corAaCHO paBeHcTBaM (14),(16),(20) RBXHIDTCH HerrpepHBHHMM rro cOBoKYrr
HOCTH CBOHX apryMeHToB WYHKUHHMH. MO.n;HWHqHpOBaHHHe ypaBHeHHH (31) 
yxe He co.n;epxaT orrepaToioB,cHHryXHPHHx rro HOBHM yrAOBHM rrepeMeHHHM. 
HeH3BecTHHe WYHKIUiH cororacno paBeHCTBaM(I6), (25) pa3AO.lilliMH5t 
B pR.n;H rro nO~HOMaM HKOOH H, B OTAllqne OT rrapnnaAbHHX KOMITOHeHT 
(cM.(25», He HMeIDT HyAeR rropR.n;Ka ~ H e COOTBeTCTBeHHO Ha rpaHKqaX 
'lfj = +1, -I. AH3aIJ; (256) rr03BOXHeT a'HaJlliTHl1eCKH BOCrrpmi3BeCTH CTapIIll18 

qn8HH aCHMllTOTHK nap~aA~HHX KOMilOH8HT H83aBRCHMO OT q}lCA8HHOH CXaMH 
p8m8HRa ypaBH8HH! (3I).iloCA8,IJ;H88 H806xo~o ~ B~C~8HKR c 3a.n;aHHOH 
TO~OCTbD· KOMllOH8HT BOAHOBOR WJHKUHH qv B Tex CAY~aRX, Ror.n;a rrap
HHe rroTeHUHa~H co.n;ep~T ueHTpaAbHHe B3aHMO.n;eHcTBHH (HarrpHMep,KY~O

HOBCKHe) H qnC~O Y~THBaeMHX napunanbHHX ROMITOH8HT .n;o~o OHTb .n;OC
TaTO~O OO~hlliHM. ilo HaSBaHHHM rrpHqnHaM MO.n;HWHUHpOBaHHHe ypaBHeHHH (31) 
Oo~ee y.n;OOHH ~ qnCAeHHOro pemeHHR,~eM HCXO~He (lI). . 

Ileransnoc accncnonairae aCHMITTOTHR WYHK1U'IR 57 H IIOCTpoeHHe 
anrQpHTMa ~c~eHHoro perneHHR CHCTeMH (31) MeTo.n;aMH c~~-W~/26/ 
6y.n;8T BHllanHaHO B OT.n;aHbHOH pa6oTa. 

§4.	 3aRJIlD~elUie 

OTMeT~ HHT8pecHHe , c TO~ speHRH aBTopa, HarrpaBneHHH .n;~b
HeHmHX Hcc~e.n;OBaHHH HHTerpO.n;H~epeHUHanbHHX ypaBHe~ ~ CHCTeMH 
Tpex Te~. rrp8~e Bcero,Heo6xo~o HaMTH aCHMllTOTHRH rrap~~HHx 

ROMIlOHeHT B Tp'tffie .p = o H nocrpoazs peryxapnse B ee OKpeCTHOCTH 
ypaBHeHHH. Bo3MO~HM nyreM perneHHH 8TOR npoO~8MH ~eTCH Hcc~e.n;OBa

HHe	 OC060K TOqKH P = o cHCTeMH ypaBHeRRn (26). HRTepeCHHMH npo6He
MaMH	 ~CH o6~e~HeHHe MeTo.n;OB Wa30BHX ~YHKUH~ H HHTerpo~peR
IUIMbHHX ypaBReIm~, a TaKJke nocrpoeaae na ocnose amrpoxcaaanaa (24) 
rrpHo~eHHHx, HO ~epeHUHMbHHx ypaBHéHHI B ~acTHHX IIPOH3B6~X. 

UeHTpanbHHM MOMeRTOM 3Toro IIocTpoe~ ~eTCH HCC~e~OBaHHe ~HKUKn 

9~J.'l(24) :ti yrJTOBhlX aCMMnTOTHR HCIWJ\rIhlX pellJelurVi npllIÓJI1DlWHHHX ypanne
HIm. 
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nynblwco 6.0. P5-87-153 
K TOOp~~ ~HTcrpoA~$$epeH~~anbHblx TpeX4aCT~4HblX ypaBHeH~R 

~eeneAy~TcR cBoRcTBa HenOKanbHblX onepaTopOB ~ C~CTeMbI ~HTerpO~~$$epeH
~~anbHbIX ypaI3He'H~R Anfl napua an eusrx KOMnOHeHT Tpex4aC:T~4HoR BonHOBoR $YHK~~~. 

3-T~ ypaI3HeH~f1 c nOMOl11b~ pa3nQ}l(eH~'f1 ~CKO~bIX $YHK~.~R ABYX nepeMeHHb:X no HaR
AeHHblM coõc TBeHHblM $YHK~~f1M onep a r opo B.' h c BeAeHbl K c~ CTeMe 06blKHoBeHHblx A~$
$epeHI1~anbHblx ypaBHeH~R s r opo r-o nopanxa nna He~3BeCTHbIX c!JYHKI1~M OAHOR nepe
MeHHoR. nOKa3aHo, 4TO TaKoe pa3no*eH~e 3KB~BaneHTHO np~MeHeH~~ MeTOAa .~nep
íapMoH~K K $aAAeeBeKoMY pa36~eH~~ ypaBHeHI1f1 WpeAI1Híepa i-la C~CTeMY rpe x yp a a
HeHI1R, 3an~caHHblX B KoopA~HaTHoM npo c r p auc r ae . OCYI11CCTBneHa perynflp~3al.l~f1 

I'1HTerpoA~$$epeHI1~anbHblx ypaBHeH~R B OC06biX T04Kax yrno eoci 4aCTI1 cB060AHoro 
Tpex4aeT~4Horo raMl1nbTQH~a,Ha. 

Pa60Ta BblnomieHa B Jlaôop a r opaa r eope t aue c xoã $V13~KVI O~R~. 

Flpenpsorr 06bE'AlmeHHoro HHCTlfTYTa RAE'pHblX HC'cnel1onaHHH . .uy6Ha 1987 

Ilcpe aon T .IO.AyMGpaRc _ 

Pupyshev V.V. P5-87-153 
On th~ The6ry of Inleqrodifferential Three-Particle Equations 

Properl ies of the nonlocal operators ~ of the integrodifferential 
equation ~ct for partial eomponents of a three-particle wave function are 
explored. By expandinq the sea r ched j f unc t Lons of two variables into a series 
of the found eigenfunctions of the h-operators those equations reduce to 
a set of ordinary second-order differential equations for unknown functions 
of one va r i ab le . As it is shown, that expansion is equivalent to applica
tion of the hyperharmonic approach to the Faddeev configuration-space decom
position o f t he Sehrodinger equation. Requ le r l za t i on of the integrodifferen
tia] e qua t i on s at sinqular points of t he ,anqular pa r t o f a free-three-par
tiele Hdmiltonian is perfonned, 

The investigation has been performed at the Laboratory of Theoretical 
Physics, JINR • 
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