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0 ~3H4eCKoH pea~Hsa~HH onepaTopoa yr~oaoro 
MOMeHTa B CHCTeMe ~eHTpa HHep~HH 

~b pa6oTw - pea~Hsa~HA o nepaTo po a yr~oaoro MOMeHTa 
Me ~eHTpa HHep~HH /c .~.H. / nocpeACTBOM KO~~eKTHBHWX 
aT a 2~ H~H C nO~b~ onepaTOpoB po*AeHHA H YHH4-
KBaApynO~bHWX ¢QHOHOB. HHTepec K AaHHOH 3aAa4e 

C B03MO*HOCTb~ ee npHMeHeHHA K OOHCaHH~ BWCOKOCnHHO 
TORHHH. no~b3YRC b onpeAe~eHHeM C .~ . H., MO*HO aw
yrnw 3Hnepa ¢> , 8, t/1 4epes a ~ / T.e. 4epes b~ 
I. J!aHaR saaHCHMOCTb yr~oa if> 't () , t{l OT b ~ H b ~ 

ReT awpaSHTb 311eMe HTW MaTpH~W t~v (if>,~t/J) H onepaTOpw 
r o MOMeHTa B C.~. H. 4epe3 b ~ H b ~. KOHKpeTHWM 
eHHeM AOKa3aHa HeT0 4HOCT b pac npOCTI'\JO'·- ·liOrO YTBep*- " 
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l, 11PBJJ.C'l'8BJI61!116 , B KOTOpow COCT8lln1Ulii!H6 OfiBpiiTOpa yrJIOBOrO 

UO»BHTII (OY~) OTHOCIITBHhHO na60p8TOpHO~ (n .c,) II BHYTPBHBBA 

(c .u.11.) CIICTBM KOOp,ll11H8T p881l1!30B8HW KSK A11~8pBHU1181laH~ B one

paTOpW OT yrnOB 3Anepa , RBnflBTCfl CT88A8PTHW~. UJI, HSKO B OOC1lBAH88 
Bp8Ufl OOHBII1lCft IIHTepec K 6030HHWU p68HII38UIIflM 0Y~/l-3~STO CBfl

~8HO C 803~0-HOCTb~ IIX npi!UBH6BIIft A1lfl O~C8HIIfl BWCOKOCOIIHOBWX 
COCTOIIHid!/ I . 

HaA.zlBHil WB B pa6oTaX /l-3/ 38MKBYTWB BWPSliBIIIIII Unfi uYJ. YAOB

nersOpii~T Tlp8BI1Hiii!WII KOUMYTaUliiOHBWW COOTHOWBHIIRII. aTOrO, 0AH8.KO , 
HBAOCT8TO~HO, ~T06W OTO&]I.BCTBIITii 3TII OOBp8TOpW C ~11311~BCKII.II 

yrnOBWVII WOV8HT8VI!, UB1lh HSCTOfl~BM paOOTW K8K pa~ II COCTOIIT B 

HUO&]I.BHHII ~113llllacKHX peani!38UHM OYii. ilO.ll cnoao .. "4JH3HilacKHA" 

VW OOI!IIV8BW pe81lll38~0 B rep»»HiX ~11311~BCKIIX OBpBVBHHWX (1180p., 

K01l1lBI!TIIB8WX KOOPAIIHBT j)~WOAB118 £opa-~OTT61lliCO I!8 (E. M,) 111111 
VMKpOCKOOII~BCKIIX WO,ll61lB1! /) , 

2. ~Taa, nepetAew K DOCTPOBHIIO OY~ B c . u.M. Ha ~HBV C ~op-

iliJlliiiOJ! croponw Aena . uycr• .~tanw L.J.i. -oneparopw YJ. a n.c. 
IiyAew I!CKata 't)l -OYli .ll c . u.11. a BHAB JIHHeinoa .K0»6HHa UBI! L_p : 

~ 

~v = ~ f-.P Lp . (I) 

YCJIOBIIB IIHBi pll iHTHOCTH awpa&BHIIII (1) OTIIOCIITBJIIi HO Bpa~u iiH~ .ll 

~11 3 1!~BCHOW Tp6 XW 6pHOW DpOCTpi 8CTBe npi!BOAI!T H C.I!BA,Y~~~~ yC.I!OBHHW 

AJ!ft ~YHKUH S f}. : 
v] v "-f,~ ·[ j] --j-v [Lo,/p =p.fp, [L1.ft]- o, L-1, 1 - o 

1 

[L,,J:] =-f,, [L-t,f:] =f-1 . 
(2) 

YcnonHe , ~To tv HOIUIYTI!pyo'l' IAB4JJJ co6o.A xa.K O.iJ.i ,H ycJIOBIIB 
3pWH1'0BOC'l'll 'fv Hpl4.110AHT K C.I!6AYDUli!W 61!1lii8BIIH WW COOTBOUJt:IHII"ll 
VB&]I,y i/ : 

1 r,e1 jo 

f .Jo - 1 

_, = 1 + 1: 
I f1o/2= 1- ( foo}2 I I o1 I = t- ( fo ·f 

Otn.::.u.It:~- ·''·Hf fl:llcmyT 
~.:p;.:i-('ltl "' r.~~~ir1 

6vle.JH-lc> i 

(3) 



1113 (3) Clltl.QYBT, liTO 31i,lUilll!e 1: llOJIHOCTill onpe~6111!6T OCTSJI.It-

f \J 0 
HW6 {)Y l'IKWI.Il .)1 , CihtO :&6 } 0 0Up6A611116TC11 HOHHpBTHWil 31iA8Hl!6:.t 
OJ~ a n .c. B Hiii6CTB6 np11wepa paccworpi!w CJI6~1l~~ p6i 11113iUI!Il 

L)l: 

Lo =2(XzPz- X-2.P-2)+ x,p1 -X-1P-t 
I 

L1 ~f2(x2p1 +x.,p_2)+{3(X1Po+XoP-1 ) 
1 

L-t = .fi'(X1Pz + X'-t P-1) + fi ( XoP1 + X-1Po ). \4) 

dABOlt p)J : d l dXjJ , 
Ji H8116CTB6 :X:p WOll!IO Bai!TI.cX)J - KOJ1116!1TIIBIIW6 KOOfiAirlllllril IIO}l.d1llrl 

E. Y. 1sn11 Wl!KfiOCKOm1 116CK.i!X IIOA6116$! . J6pBOOII6P6Jl.IIOlt aaAallelt 
I!Jl111!6TC11 OTWCKiHI!6 .._,y iiHUII.II f) , CTill,11,ip'l'806 llPtlAC'l'8BJI6lUI6 AJIII 

!IOOp,lli!Bii'l' X }L HweeT BIIA 

fi\z ~ 2 f)z ) J3sint . 
X)l-=iJ)io('f7.6 ,1fl)j3COSj"+\[)J.l2+ :,u-Z 7T". ~~) 

COOTIIOIII681!11 (5) 110.~80 OOpaTI!Tlt, T.6. BWpi3i!TI.fl•t•'f,e , 'f/HiK 
!l>YHI<UIIH Xp.. tlocne 86CJIO&Hwx, 80 rpo~oooa~xHX BWK1Ii~OK nony11aeil 

f3 2=lz(X) = x! -2x1x., +2XzX'-z I 

13 ( x) 
ros 3i {Jz(x)Jfz , 

] 3 (X) = x1- 3x., (X1 X-t + 2 x2 X- 2)+ 3{f (xzx:1 + X-2 x~) 
l 2 ,z 1 2 2 co sz& = Xz - T )o - T x .. - 3 X 0 So f.>si.nt) {~ .. ~J3cost. '52=---,zr- I 

2 
COS21f = {3 

L~.>' 1.''4 - 1.. 
~ ... ) 

>z 3 ~z <:.z--2 0 

'Xo + + -rs .. col& 
ff ~z sin1 e 

{ ..., ~ , ... . 
:f.._~ - ~ ·- .:.. \;, ""' ~ 
- _2--___:::.----

> ~1"' '( ~H1 • _: 

2 

~ 

.. 

{ 

(2) (d(Z}/. tl 2i41 d(z) -Zi41] 
ei.'f=T1 . doo(&)so+LI ozl&;e + q-z (9)e {z 

:r.. d czJ(e), + rd(zJ {e) ez''~' dlz) (9)e·2i'fl] 
10 ~o L' 12 + 1-2 ~ 

• '>2 

(6) 

TaM~~ o6paao~,ui~ u c.q.l!. ~weeT su~ 

:lp = ~ f)~~~ ( 'f, e.lf) Lv I 

r;D.6 L \) ASilTCI! COOTHOW6HIII!lH! ( 4)' a ( 'f 'e ' 'I') OfiP6A6Jl6JIW 116pea 
IIOJIJI6HTiiBIIW6 HOOp~IIHII'fW J1.y.. COOTHOlll68HIIlll! {6) , 

3. Xopomo 113B6CT611 ~aKt/ 7/ ,liTO 11a Ksa;o.pynon»8•x ~OB080i 
H6Jilt31! llOCTpOHTI. COOTBOmoBIUI C yrJIOBIIII IIOlol6HfO!.ol l. 1T06W ~OKa

JaTlt, liTO 3TO YTB6P4A611116 116 COOT~6'l'CTBy6T ~6KCTAIIT61II.80CTH, 

nocrpoiUl np11..16p nO.Il068oro ou6paropa. JlyCTlt S zp - ooepwrop pox

ABHIIft ~08089 C yrnOBWII W0~6HTOII 2 II np06KU1161 )4 , C;D.6Jli6~ 3awe
ay nepewenawx: 

2 + (Z) 
0 2)1 =B~o ('1,8,'fi)J3COS"/ +[f));~+ f)~~~2 ] JJhn( (7) 

liOA116pKH6iol 1 4TO COOTHOIJI6HI!11 (7) - nocrynn , lSxOAII.llll6 .i npUyll 
lliCU ll6p6116lli!W6 ./3 , t , 'f 1 8, lf/ H6 l!lot61lT Hi!KfKOrO OTI!Olii6HI! l'l II 
~H311116CH IIlot nep6M6HIIWII ( C T6loll! •e 0603Hiii6HIIl'lllll )

1
11CllOJII.30B811HWII 

B np6AW~~611 llYIIHT6 , ~e.IICTBYII KiK II piiH66 1wOXHO odpaTIITlt \7) , 
T.6. ~pll.ti!T lt 'f • e I Y' .)3' t UK ill.YHKW!II t)z; . llpi! STOll no.lly-
496lot B T04!IOCTH ~opwynw (6) npe,11,w~~ero nyliHTi (c aaweao~ 

Xp.- o; ). Ha KOHBL\ , COCTalliiB .BWPUtl8116 a,;" = .D~e.~, nony-
11<1611 HcKoww« onepatop nepaoro paHra, nocrpoeHHu~ TOAhKO 113 

onaparopoa po&AeHIIH f)~ .noarowy paH6e ynoii11H.YT06 yTB6PllA6HII6 
o H6B03110llHOCTII nocrpo6HH11 onepa ropa paara 1 11a KBaApynon»awx 

OnepatOpOB p0~6HHfl IIBHO COA6PllliT np6,11ll0110ll6HII6 1 liTO ~CJIO 

oneparopo.a po&AeBKR,cocraBn~~~~x aro awpa&aaHe 1~11HcHposa8o. 
0TCil,ll8 C.l16~6T, liTO a,;-,1 H6B03110ll110 pii3l10QT.It 00 COCTOI!HIIIIII C 
WIIKCHpoaa 8BWY IIYC.now oneparopoa {raK,IITOClw Ki&AWU 1111611 paano•e
!11111 aec eAHBI!IIHwi yrnoaoa IIOII6HT). 

4. JOAB6~611 I!TOrH. HIIIIl! D0Ctp06HW vYJ 8 C, q . ll, B Top»l!HiX 

~1131111eci!IIX HOOPAIIHiT~~ · AoK aaaHa aoawoxaoct• noctpoea1111 one
paropoa paBra ! 113 KBi,llpynOJiltiiWX onepaTOpOB p0ll~9HIIII , 

3 



AllTOp._, B• !JBllii iOT I'llyOOHYIO OJii l'OAa}IHOCTi ~ . ti .. .ti!Xdi!JlOBy <Hi 

CTHIIIYJ111jlOB9 Hi! tl JioOOTW II UeHHWe COB6TO: ll .o .J:j • .tSllHaracy 3 01 1101163-

HUe oocyxJteHi!R , a raKxe D. K.1.praBeHKO 3a nJIO.liOTBopnHe ,r,~o~cKyCcMM. 

iil;T EP-\7YP A 

l. '\:lrSh"\lck '. , J. . l'hys • • ev., 1975 , Cll , p , l4?.G , 

?. Y-un:unur1 I , et '11. J'ro~r. Jheo r . Jhy:: ., 19781 611 , p . l97 . 
J . ':u lshw1 1' , "a.r. • . •. or J'hys ., 1979, 57 , p. 998 . 
4, .. inrsh"'lek : . ,• . llucl.l'hys . , 1977 , .• 27') 1 p . dl6 ; 

JMs!len IJ,, l.l ikh'!ilov J." , r:ucl.T'hys . , 1 979, ;,)1 8 , p.)90 ; 
illl.ltltllKOB J , J 11A..I , lY7~ , I U, c . I294. 

5 . l~op 0., l.lorre.lbCOH v , CrpyKrypa aroYHOro n.npa. "lbl p" , Ll., 
IY?7 , r . 2, c. 592. 

f. . JlaHru-ac b , B. :JI.itd , l'JbU, ll , c. 454. 
7 . M3CH0epr !:. 1 l'patluep H. f.!0.4e m-1 JU:iep . ATOJ.!JI:J.n.ar , !:!. 1 197, , 

r. l , c. 59. 

PyKomtCb nocrynnna a 113.B.aTeJibCKHil or..n.en 
ll anpen11 I9tsU ro.r:a. 

4 


