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@1974 061.eoimeHHbiU U~Cm~mym JfOep~biX UCCAeooeaHUU )1y6Ha. 
" .~ 

' --? 

,.:; 

nHHaWNeCKaSI KBapKOBall MO.IJ;eJII> , · npe,I1,7IOllteHH8.H B pa6oTax 

H.H;_ EoroJID60~·H,coTpy.IJ;KRKoafi-5/, nosEOJIHJia o6~RCHRTI> pa.IJ; xa

paKTepHHX OC06eHHOCTefi 3JI6RTpOMarHHTHOro_R CJia6oro BSaR~~.IJ;eHCTBRR 

MeSOHOB H 6a}iHOHOB. · 

O~HKM H3 ~OCTHllteHHB 3TOB MO~eRH HBHROCL y~OBReTBOpHTeRLHOe onH

CaHHe JienTOHHHX paCna.IJ;OB MeSOHOB KaR aHHHrRRRUHH.CBRSaHHOH.KBapK

aHTHKBapKOBOH napuf6-7 I .. 
HsEecTHO, ~To npHHnHnRaJILHOii TPY.IJ;HOCTI>D cocTaBHOH KBapKOEOH 

MO.IJ;eJIH RBJIR6TCR npo6JieMa. CTaTHCTHKH KBapKOB/B/. )lRH ee ~peO,l.(OReHHH 
B pac5orax H. H. EoronvcloB~ H . A. H. TaBxenH,IJ;se/2 ' 3/, a raKxe 

M. Xa~a H n. HaMcly/9/ cluna npe,IJ;ROllteHa MO~en~ c rpeMR ¢YH,IJ;aMeHTaRL~ 
_ HHMH rpHnnerauu KBapKOB c uenoucqHcneHHHMH sapn,IJ;auu. 

HOBYD MO,n:H<lJHKanHIO MO.IJ;6JIR TpeX BHpoJK.IJ;eHiillX TpRnJieTOB, OCHOBaH

HyD Ha napa¢~pMHCTaTHCTHKe. KBapKOB. ~ra, 3/IO/, npe,li,IIOlltHJI M. feJJJI-· 

-· Mrum .. ( MO.IJ;BJII> "nBeTHHX" KBapKoB/II/. _ 

B Ji,H.ne He.v;aBHHX pa6oT ·. ( eM., Hanp~Mer/,121) 6H.irn_ npe.l:UIPHHRTH 

llOllHTKH_ CpaBHHTeJII>HOrO H3~6HRR MO.IJ;eJiefi C TpeMR <fJYH.IJ;aMeHTaJJI.HHMlf . 

TpHnJI6TaMR C UeRLD HaXOX,IJ;eHHH cnococla HX npHMOB 3KcnepHMeHTaRI.HOB 

npoBepKH. 

. B 8TOft CBRSH npe.IJ;CTa~ReT HHTepec HsyqeHHe KOppeJJRuaH pas

JI~ i&HaMHqecKHX XapaKTepHCTHK KBapKOBOH MO.IJ;eJIH B SaBHCHMOCTR 

OT ~CJJa <fJyH.IJ;aMCHTanl>HHX TplUIJ!eTOB. 

B Hacronmeu cooclmeHHHpaccMaTpHBaeTcR onHcaHne·JienTOHHHX paona-
+: 

.IJ;OB M6~0HOB THna "1t. ~ (,Y ·· HJJH V~ .( e- B ~O.IJ;eJIRX C O,IJ;HHM H 

TpeMH tPYH.na.MeHTaJihHHMH TpHnJieTB.MH. IloKaSHBaeTCR, ~TO .IJ;aHHHe pac

_na,nu He .naxr.r oosMolltHocTH pa3JIR'IHTI> Mo.ziw c pasHuWi ~c . .'Ia.MR 

<PYH.naMeHTaJII.HHX TpHnneTOB /( , eCJJH nJIOTHOCTH KB8pKOB B MesoHe 

y.noBReTBOPflDT YCJJOBHD YHHEepcaJII.HOCTH 

~ ~~ 
~=11/:._r,>l~m~· o, 

N 
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r.ne ~ ~ 1Jf11 
.llteHWI ItBB.pKOB. 

7/J (/!; - BOJlHOllBJI <J!YHRURII OTHOCRTeJI:&HOro ,ItBH-
1<: ' -

lfaiiOMH.HM OCHOBIIHe MOMeHT!l OimCaHl!JI JieiiTOHHilX pacrra,noB MeSO

HOB B MO,ne.JIH C O.nHHM TpRIIJleTOM_ItBB.pKOB C _npo6HID.IK sap~. 

AMrurnTy.na BepomHocTn, cxaxeM, pacrra.na :lf--"?.lv orrpe.neJIJieTCJI 

~TpH~IlM sneMeHTOM CJia6oro TOEa ItBB.pKOB 

~ (x) = ~(x) oo( 'IP(x) 

r.n:e 

MH nepexo.noB Ll S = () 

o"' 
{Cqt~e 

= )'ot {t+ Ys) )('l;,·, ~c. 
.IVISI nepexo.noB A S = I 1 

&e - yroJI Ka6x6o. 

Onpe,ne.nS!Sl O.nHOBpeMeHHyn ( RBB.sxnoTe.HI.UiaJII,Hyll) BOJIHC>BYD c}Jymtr(HD 

KBapK-aHTHKBapKOBOR napu B CHCTeMe neHTpa MaCC 

c?rP; = ;(~ r;: + = o) , 
v =0 

r,ne · . 

· Z1J(x)=-<'o!T(¢(~)ij{-'Y.,_V/:f>,·71-..w?,o#>- • 

a.MIL1IJ4Ty.na EeTe-CoJI:&rmTepa, sarmmeM MaTpH'IH!iR SJieMeHT CJia6oi'() TOEa 

B BH,ne: 

<'o/~ (o) l7i>= Sp[Oo~ r}(PJ}p-=
0 

BBe,neM IIOJlHyJ) CRCTeMy <JlYH~ ~ (~) , OimC:!l:samtme OTHOCHTeJI:&HOe 

.D:BH.llteHHe KBB.pKoB B cucTeMe neHTpa Mace. OcaoBHoe noJioateHHe M6,ne;m, 

paSBRTo:a B pa6oTe/G/, CBO,ll,l'ITCS! K YTBePE.JteHHJJ . . 

jt~P ~ rtJS Pk/f>r,."'~j ~ (if C!.t ~) 

4 

KBa.SHcoo6o.nHue 
KBB.pKH 

~ 
I 

}4 
f' 

i 

i 
j,, 

.. 

~ .... 

3,nec:r, lf. (y) - BOJlHOllBJI <J!YHimiDI rrap!l '{. tf._· B $ ;... BOJlHe, HOp-
if . . 

MRpOBB.HHaJI o61l'!HllM o6pasoM Jl 1k_ (PJ /d"'l = 1 , 'U ,1T ·- - .nnpairoB- · · . ~ . 
CKHe.CIIHHOp!l KBB.SHCB060.nHilX KBB.pKO~ C rrepeHopMHpoBaliHHMH a<P<PeKTHB-

~HMH mcca.MR .;::: '?!11i , aRcHaJI:&H~ii KOHCTaHToii 9 =. · {#A) KBB.PKH , 
/ .2. . . :·· . 9v 

TaR tiTo ~ =t. (I+ 9-fs) •. . . . - . 
KaK 6wro rroRasaHo ~ pa6oTax: II.H. EoroJIJJ6o:Ba.l5/, yqeT peJIJITH-

BHCTCRHX. a<P<PeKTOB'rrpH ,nBH.llteHHR KBB.pKOB B aMJeKTHBHOM llOJie IIpHBO,ll,l'IT 

K nepeHOpMHpoBKe aKCHaJI:&HOR_KOHCTaHTil KBB.pKOB 

( .#A). =· 1-,fJ' J. 

/JV /CBaPKU 

r.ne . ! = < Li > Y. + ecT:b cpe,nHee · sHatieime KOMIIoHeHT!l op6RTaJil>Horo. MO-
~ . ~-'9-+ 

MeHTa KBB.pRa B;IJ;OJI:b HarrpaBJiemiSI no.11Horo MOMeHTa j == L + o-/~ 
B COCTOS!HRH I/2+/13-14/. , _. 

TaKHM o6pasoM, MaTpH~IiR sJieMeHT CJia6oro T'oKa. npHH~eT BH.n 

<of.J (D) 171> ~ ¥M{tT~tt) KBB.SHc~do.nHH~ = 9¥,fo)~.;·~Bc' 
ol 71 KBB.pKH 

a IIIHpHHa pacna.n;a 71 ~ .fi> . y 7.2. .. .i.. . . ~-f. 1) ·J. ~z. 2...2. 
rY,.,(v ,.;/lf;,r .. !J. X = /~ r,Jj. G;_;~~ ~-_me ·tl-. ~!) · 
COOTBeTCTBeHHO ;.IVISI nmpmiH /(. _, ('j) IIOJiytiaeM • . 

. z . 
'iY.. · 1 = /7/>. M/.1 0. ~-J>l~co'?n' 'i- '»~t)~ 
~_,tV .t: .2/r <::1- t U . -m•J!. 

Hcxo.nSI :ra:s sMimpHtiecKOro cooTHomemm/15/ 

??",-.tv lr"~::-. (1J . 
~ ,,. 

. l /' , ... )2. . , 1112 2. 
eos Pc. · mlf l1- -r_t . bn 'Pc. ·mil! {t- -; ~) 

ht 71 111 1C . 
npiDCO,n.HM K saRJIIJ'leHHD, 'ITO .IIJIOTHOCTH KBB.pKOB Ha MBJIIDC paccTOSl-

HliS!X y,noBJieTBopS!M' onpe,ne.neHHOMy SaKOHY YHHBepCM:&HOCTH 

~ ~ . 

..1. /f/.,M/ ~ ..lf?P (o)f ~ :1.~ 
11111 . • . "1171{ . IC. () •. 
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CooTHometme 6wro o6o6meHo. B . pa6oT/7 I Ha DJXHU!BOJII>HHe Me soH-

" II HHe c:e:cTeMH H n~o HaHMeHOBBHHe npaaano Baacxon~-BaH PoAeHa. · 

liHCJIBHHOe. SHatieHHe KOHCTaHTll .!o MOXBT 6HT:L OIIpB.ItMBHO HS 

BKCnepHMBHTaH:LHHX SHatietma mHpHH pacna.ztOB ~p H ~. H_pesy~D

TaTa MO.It~ KBapKOB ~ aKCHaH:L~OA KOHCTaHTH ~ - pacna.na He!TpoHa 

/15/ 

~~v = Z . 9 -~ ~ . (4) 

B HTOre, HaxO,ItHM 

-lo ~:A=:f71 ~ 93 MeVJ 
(.2. . 

r.ne f.,- KOHCTaHTa CJia6oro pacna,rr,a 7/- MBSOHa, OIIpB.ItMSHHaH COOTHO-

meHHeM 

:k . 

<o I ')o( L. (D) /71 > = -m;. :4 .. 
0TMBTKM, 'ITO B pJJ.Ite He.ItaBHmc pa60T/IG/ 6WIO BilCKaSaHO rrpe.ztno

~OZeHHe 0 TOM, 'ITO KOHCTaHTa ~;1(.2 MOXeT HrpaT:L po~:L pasMepHon 

BMH'IHHH, OIIpe,ItMJIDI(e! .ltHHaMHKy BSaHMO,IteitCTBWI a.ztpoHOB ( "eHepreTH

'IeCRBJI mxana") • 

06paTHMCSI Tenep:L K OnHCaHHIJ BJieKTpoMai'HliTHHX pacna.ztOB BBKTOp-. ~- . . 

HHX MesoHoB V ~ I (' . 
MaTpH'IHHA BJIBMBHT BJieKTpoMarHHTHOro· TOKa. 

,Z (x) = ¢ ~ t; If ; &J = ( ~ J - ~ , - }$ ) 

IIpHHHMaeT B paMKax OnHCaHHOrO BHme flpJI6JilllteHHSI BH,It: 

<of J. (o)/V) ~ ~M:Jv{J=Cil) KBaSIICBo6o.ziHae 
~ KBapKH 

,,..:._,-

6 

t 

f 
): .. :· 
y 

l 
\ 
It 
I 

~~~ •. 
i 

. ! 
1 

,~} 
J 

•l 
r 

f,; 

.,'~ 
'· ~--

• i 

r.ne 

.j,.,= Sp (vt;)=.r.!.- (fJ; 1 (w)J -f (,P} 
l:l Ji2 . .,J > 

. IlepeHOpMHpOBaHH!l! ~KTHBHHn BeKTOp~! TOR KBapKOB B CHCTe

Me llOKOSI BeKTOpHOrO MeSOHa BHpaxaeTCH KaK 

-+ _, O!o 
r; = o ; . r = p >'oL = ? (o -"J) , 

r.zte fl - e@leKTHBHIDi Mai'HMTHaii MOMeHT CBSISaHHHX KBapKOB, OIIJ:le,IteJISIJ!}

IllKft a6COJIIJTHOe SHa'leHHe VBrHHTHOro MOMeHTa-~oHa 

l'p ~ 3p ; Pn ~ -.2ft (B H,D;epHwc uarHetoaax). 

· H. H. EorOJIIl60BHM, ·E. B. CTPYMHHCKHM H A.H. Tamce.nit.ztse/I/6~o 
DOKasaHO, 'ITO Y'IST peliJiTHBHCTCKl!X e@)eKTOB rrp:e: .ItBHllt~HHH KBapKOB 

B CKanSipHOM DOJie-IIpHBO,ItHT K_nepeHOpMHpoBKe MarHHTHOrO MOMeHTa CBSI

SaHHOro KBapKa. IlpH BTOM B OCHOBHOM COCTOJmHH HMeeM 

. f=(t-0') : Jl= <' ~r>~+ , 

'ITO, HCXO,nll: HS OUeHKll SHa'leHHSI aKCJ!aH:LHOA KOHCTaHTH t& - pacna.zta'. 

HeATpoHa ( 1) :, .u.aeT npH6JilllteHHO /1 ~ 1 . .2;_/f.i = ,0. & ' 

B cor~acHH co sHatieHHeM 

~ -::::. f'p +fin = o. st. 
+-

,ltJISI BepoSITHOCTeii pacn~OB v~tt DOJIYtiaeM r;:: z o) 
.1.· . . · .t/~ _ _,e+J 16'Tol2..t .:/ · J-2. 

'IYv..,("t-,._ l¥vMI /-;(~t-/ = .sm; ~~v:· lfvMl," 
'ITO B npe~OJioxeHHH YHHBepcanLHOCTH 

.l / lPvM/J. ~ J;, "'-
mv 

npHHHMaeT BH.lt: 

IYV f
If y_, i (.. 

2 2. 

~l{7!ol ~ P9v< 
.~m., 

7. 



CpaBHRBrul CO CTaH,napTHUM B!lpallteiUieM nmp:mrn pacrra.n.a 

4 2. .2. 
YVv-'Je~- = · 77~ 9vr · ! 

J;ny 
B TSpM:aHax KOHCTaHT {).Yd", ,, onpe.IJ;SJIBHHl>IX ifJopl\WJIOH 

<'0/~ (oJ /V) = e~vy· V.x 

noxyqRM cooTHomeH:ae 

j Vi' = .2p f() -~ fi 111 
'mv9v 

(2.) 

•· . 
J{JIH V =I' :as ( 2. ) . noxytmM cooTHomeHMe KaBapa6a.mn:ii-Cysyru/1? I 

·· ~fi' -::::: mfJ 111 , cs) 

npeKpaCHO CO·r~acyKII!SSCH C SKCne:i»meHTOtv(C). Brrepme BHBO.IJ; COOTHOme

HHH (.3) B l.IO.l{en:a KBil.pKOB .l{aH E.B.CTpywiHCKHl.I,HCXO.l{HB!IIIUl H3 XOH

KpeTHoro ypaBHeHHH ~H onHcaHHH peJIHTRBHCTCKoro .IJ;BKEeHHH xsapxoB·B 

MesoHe/18/. . 

06paTRMCH Tenepb K MO.IJ;eJIHM C TpeMR TpHnneTSMH.KBapKOB C neJIH
'MJ/I/2• 9/ HJIM .IJ;p06HiiMPI/II/ sapsmaMH • 

CJiadNfi TOR H BSKTOp COCTOHHHH W - MeSOHa onpe.IJ;8JIR8TCH B MO.IJ;eJIHX 

.IJ;aHIIoro T:ana.KaK 

x)EoJiee.To~ii pacrqeT .IJ;aeT! 

~fl . }I I (1-J') 

ml' fTT = li9 = Yi (t-.2.4) 

8 

~·· 

:T + = I -~. o ~. 
J ' ~ ' 'l. 

I 11 > - ~/{;"} .l- I I {f/i. )., ) J 
i.3 . -t 'f 

I 7 

r.IJ;e ~ (i')- HOpMHpOBruffiast IPYHKnHH oTH_ocHTeJibHoro ,ItBmteHHH KBapKo.B 

B MeSOHe. 

IllHpHHa pacna,na 7T ~ tv ,lr.aBTCH npH STOM BI:lpalleHHeM: 

. ~ . . . . 

Ylr . I I j.t·J:' \><t,· . 'l . . I .l.C2 L 2~ .2. 't ~ 'r71..,tv"' ~M :3 L _ t. = 8/~r~J/ _!!!_'J m; {!- ?ne). 
.,· -t,· o1:n m; 

B CJiyliae pacna.u.a p ~ e +e- HCDOJib3YH BupaEeHHH .IJ;JIH aJieR-

TpoMarHHTHOro TOKa H BeKTOpa COCTOJIHHH fJ _-MeSOH~ B MO.ItSJIH . TpeX 

TIJllllneTOB 

H 

L = 'rl,y~·"lf.· 
4-tdt-t 
'Z 

/p > ,_ ~ tr')lf 4 I{!,·!,·~> I 

l 
Ha.JbteM ~H IDHpHHH pacna,na 

t'tp-'Je+e-""/~~a;J!jfJ_~~~~=2.J ~~~o)/ • .2 87T~p~ 
. ~~· '!,· ~ r ~ 'I_ Jm/ 

Hs cpaBHeHHH c Dpe.IOi.IJYIItiU.lll pesyJibTaTru.m Haxo.IJ;HM, '!TO HopMH

poBaHHHe BOJIHOB!le IPYHKIUDI K.BapKOB B MO.zteJimr c o.mum H TpeMH TpB

DJie'l'aMH · xa MaJmX paccToHHHHX CBHSB.HH coornomeHHHMH: 

131/-:(D)= ¥71 (D),; fi ~ 1(o) = ~ (o) U T. ?. 

SToT pesyJibTaT JierKo o6o6U~aeTCH xa CJiy1l1rli npoxsBOJibJ!Oro 

'lHCJia ,Y BlipoQi!!HHl>IX TpHnne'l'OB 

t.,: = (p,·) n,·) :1./} ,; . 
1 = /,.)., .. , IV", 
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cocTORillHX H3 Ii30TOim'!ecKoro .tzy6JieTa (fi·~ 11-t') H HsocKaJigpa ) 1' 

sapgnu H CTpaHHOCTH KOTOpHX CBfl3aHH COOTHOID8HHHMH: 

~ J&,· = {'J,-jj ,-JJ); ;,/-I S 1• = ri)J (),-1). 
1 - 1' . 

TaKHM o6pasoM, IIJIOTHOCTH KEB.PKOB B MO.IJ;eJIH c N- TpHIIJieTa-
. . .. . ~ . 

MII y,noBJieTBop.moT MO.nHqMuHJlOEaHHOMy • yCJIOBHJO yHHBepca.m:;HocTH: 

~ m r 2.. 
~ = /1{ (oJ/ = _lf_:ro. 

N 
ilOJIY'l8HHOe COOTHOmeHHe HBHH8TCH OCHOBHNM pesyJibTaTOM ,naHHO~ 

pa60TU H YKa3UBa8T Ha B03MOXHOCTb 3aBHCHMOCTH ,IJ;HHaMHKH B3aHMO.IJ;en

CTBim KEapKOB OT 'll'ICJia ~eHTaJibHI:iX TpmL7I8TOB, 

ABTOp!i rJIY60KO 6Jiaro.u.apHU IT. H. EoroJIKX'50BY. p.M. ~. 

. A.H. TaBXeJianse H A.T.~H~HnnoBy sa nOJiesnue o6cyx.neHHH. 
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