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3aAa4a peflfiT~B~CTCKOrO o6o6~eH~R TeOp~~ MHOrOKpaTHOrO A~¢­

paK~~OHHOrO pacceRH~R soaH~KaeT np~ pac4eTax pacceRHHR 6~cT­

PbiX 4aCT~4 Ha MHOrOKBBPKOBbiX KJ18CTepax BHYTPI-1 fi,Qep, npl-1 aHa­

fllo13e pacceRHJ.1fl BbiCOK03Hepren14eCKHx R,Qep, KOrAa sa>KHbl 3¢$eKTbl 

nopeH~eBCKOrO C>KBTHR HX o6~eMOB, npH paCCMOTpeHJ.1H 06MeHa MHOro­

KsapKOBbiMH CHCTeMaMI-1 /¢a~p6onaMJ.1/ B npo~ecce BHYTP~RAePHOrO 

KacKa,Qa ~ T.A. 

B 4aCTHOM cny4ae pacceRHHR TpexKeapKOBbiX CHCTeM-HYKflOHOB 

3Ta 3a,Qa4a paccMaTpio1Ba.nacb c. n. KynewoBbiM c coaeTopaMH ·11,2/ 

Ill B HeKOTOpbiX APYr~x pa6oTax /eM. cm1COK JlHTepaTypbl B 11•21/, 

HaweH ~enb~ fiBJlReTcfl paccMoTpeHHe o6~ero cny4aR pacceAHHfl pe­

JlRTHBHCTCKHX CHCTeMA Ill 8 C npOH3BOJlbHbiM 4liiCJ10M KOHCTHTyeH­

TOB - HYKJlOHOB Hlllll KBapKOB. 

Mbl 6y,QeM HCXOAHTb H3 ri1ay6epoecKoro BbiPa>t<eHHR AJlR MaTpv.4-

Horo 3JleMeHTa pacceRHHR a CHCTeMe ~eHTpa Mace: 

A B 1 2 iq'(xa-x'a) 
M(q) = (.<fll- U TI {1- - fd q' e ~" T ,(q'/lli>dV dV~, 

a=lf3=1 2111 · at" A 

/1/ 

r,Qe Ta~(~ aMnJlHTYAa eaaHMo,Qe~CTBHR ABYX CTanKHBa~~HXCR KoH­

cn1TyeHTOB C KOOPAHHaTaMI-1 X a Ill X/1, KOTOpble 6y,Qe~ Tenepb C4HT8Tb 

4-MepHbiMI-1 aeJ1YI4HHaMH. CooTeeTCTBeHHo dV .~~sdVB =d (x 1 ••• xA xt. ••• xB). 
80J1H08y~ $yHK~H~ Ha4BJlbHOro COCTORHHR C y4eTOM 110peH~eBCKO­

ro C)I(BTV.R B,QOJlb HMnyJlbCOB CTaJ1Kio1BaiO\LIIo1XCR CHCTeM pA H p B Bbl6e-

-4 Al2 B/2 
= (2•) ·A B exp(IPARA + lp8R8 ) x 

/2/ 

x ¢A(ft ;;;,,(.Ar1;pA)¢sWl'""fl!-t;Psl• 

A-<1 A(A-(3) II A(a- 1\ II 
x a= Ra + l: [ -1 (. A-(3 - [ --'J (.a- 1 ' /3/ 

{Ja 1 A - fJ + f a 

~a - 4-MepHble rapMoH~4eCKHe nepeMeHHble CHCTeMbl A; R A~ ~A -

KOOPAI'!HaTa '-"eHrpa Mace 3TOH Clo'ICTeMbf. 8blp8}KeHHe AJlR X~ OTJ1H4a­

erc~ OT /3/ llHWb 3aMeHoi1 A~ B H (. ~ e·. 
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B KaYeCTBe ¢YHK4HH cPA 1-1 ¢ B HCnonbayeM peweHHR aonHosoro 
ypaBHeHHR C penRTHBHCTCKHM rapMOHHYeCKHM noTeH4HaJ10M! 

D/4 D-1 
=D 1!,1/o(t"i,pD), /4/ 

/51 

u0 = ~~ ; M 0 - Mace a CHcTeMbl ID=A 1-1111-1 B I; d - HOPMI-1POBOI.jHaR 
noCTORHHaR, xapaKTepH3y~~aR paaMep CHCTeMbl. Koa¢¢H4HeHT 0°14 
o6ecne4HBaeT HOpMHPOBKy 

BonHoey~ ¢YHK41-1~ KoHeYHoro coCTORHHR If> nonyl.ji-1M, aaMeHI-1B 
8 ¢opMynax 12/-151 HMnyllbCbl PA H p B Ha COOTBeTCTBYIOW.He HMnYJlb­
cbr pacceRBWHxCR CHCTeM PA H PB · .. 

Bbr6paHHbre TaKHM o6paaoM ¢YHK4HH ¢A H cP B MO>KHO paccMaTpHeaTb 
KaK penRTI-1BHCTCKoe o6o6w,eHHe 3-MepHblx rayccoacKHX pacnpeAene­
HHH, YacTo HcnonbayeMbrx np1-1 Bbll.jHCneHHRX no MeTOAY rnay6epa IS!. 
ToT ¢aKT, 4To eonHoeaR ¢YHK4HR aaBHCHT oT apeMeHHo~ nepeMeHHoH 
H, CileAOBaTeJlbHO, Oni-1CbJBaeMaR e~ CHCTeMa ¢opMaJlbHO RBilReTCR 
He TOilbKO npoCTpaHCTBeHHO-, HO 1-1 epeMRnPOTR>KeHHOH, Bblpa>KaeT 
JlHWb I-13BeCTHOe 06CTORTeJlbCTBO, 4TO B 111060H CI-1CTeMe KOOPAHHaT, 
KPOMe CHCTeMbl 4eHTpa Mace, C06b1TI-1R B pa3Jllo11.jHbiX TQI.jKaX ¢H3J.14e­
CKOC1 CHCTeMbl RBilRIOTCR HeOAHOBpeMeHHbiMH. 

BBeAR OTHOCI-1TeJ1bHble nepeMeHHble B nnOCKOCTI-1, nepneHAI-1KYI1Rp­
HOC1 HanpasneHH~ ABI-1>KeHHR CTallKHBaiOW,VIXCR CHCTeM: 

(x a - x ~ ) = b + ·;: + ;~ , !6/ 
~ 

rAe b = (RA-RB) - napaMeTp CTOJlKHOBeHHR, H BblnOJlHVIB HHTerpHpo­
BaHHe no nepeM~HHbiM R A 1o1 RB' npeACTaBHM MaTpHLIHbiH 3JleMeHT /1 I 
B BHAe 

2 

M(q) = -i(2n )
3 

8(pA + p 8 - pA - P!i) 8(q0) 8(q 3) · lfl (q) 
~~ 

lfl(q) = _.!.._ (na)2(1-A) (nb)2(1-B) f lb e iq b 
2n 

X 

-+ -+ -+ -+ A B i 
2 -ipb- ip(sa 

x {1 - II II [1 + - f d pT Ap) e 
a=lfl=l 2n af:J' 

_
1 

A-1 
x e:xp!a l: 

I= I 

-1 B-1 
+ b l: 

I = I 
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/8/ 

- P n , Po , 
g 11 - MeTPHYeCKHH T~Ha~p; u0 = Mn; u 0 = Mo; Q=pA-pA'"" Mbt 

Y4J1H, 4To Q
0 /pA 1o1 q·81P!<< L flfo5HaH npeo6paaosaHHR nepeMeH-

H~x X ~ An(; \a~;ae\ ~ det An~ o-n 2, rAe D xD - MepHaR MaTpH~a 

A0 onpeAenAeTcR cootHoweHHeM /3/. 0TMeTHM sa~HMe AnA AanbHe~­

wero paccMoTpeHI-1R csoHctsa 3ToH MaTPH~bl: An= AJfro-,1 A0A6= D-1• 

HopMHpOBKa e /7/ Bb16paHa TaKHM o6paaoM, 4TO ce4eHHe ynpyroro 

pacceRHHR da.t/dt ~ "\)11\2, t ~-q 2. 

AnA Bbt4HcneHHR octaew1o1xcfl HHTerpanos paanoH<Io1M ~(q) e PAA 

no KpaTHOCTH CTOJlKHOBeHHH KOHCTHTyeHTOB: 

A·B 1 i n-1 2(1-A) 2(1-B) 

)l](q) ~ ~ - (-) ("a) ("b) x 
n= 1 n 1 2:r 

nepe~e CYMMbl 8 3THX BbiPa*eHHAX MO*HO 3aMeHHTb CKallAPHbiMH 
...... ...... fl 

npOH3BeAeHI-1RMH .\A'S H ,\Bs', BCJlH y4eCTb, 4TO HHAeKcbl a1 H t 

OTHOC.RTCA K KOHCTI-iTyeHTaM pa3J1H4HbiX CHCTeM, H BBeCT\.'1 2 X n -Mep­

Hble BeKTOpbl: 

/11 I 

3aMeTHM Aanee, 4TO B B~Pa*eHH~X /lOa/ H /106/ eeKTOp~ ·8 
H ·S" ¢OpManbHO MO>KHO C4HTaTb 4 X n -MepH~MH, nocKOnbKY OHH YMHO­

*aKlTC~ Ha 2 X D -MepHble BeKTOPbl Pa_f3 ·• npH 3TOM yCnOBHH COOTHO­

WeHHe /6/ MO>KeT 6~Tb 3anHCaHO KaK 

/12/ 
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rAe ~ ~ f'- BeKTOPbl C pa3MepHOCTbK> 4 x(A-1) H 4x(B-1), a npRMO­yrollbHble MaTpH'-'bl Z A H Z B nony"'aiOTC.R H3 KBa.qpaTHbiX MaTPI-14 AA 11 AB nyreM Bb14epKHBaHa..tR nocne.qHero /cooraercraeHHo A -ro 1-1 B - ro/ cTon6~a. 
C nOMO~b~ /11/ H /12/ apryMeHTbl 3KCnOHeHT B HHTerpanax /lOa/~ /106/ npeAcTaBHM B MaTpH~HOM BHAe! 

~~ /Mbl HcnonbayeM MeTpHKy ab = a0b0 -ab I, nocne 4ero HHTerpanbl MOryT 6b1Tb Bb14HC11eHbl H3SeCTHbiM MeTOAOM /CM., HanpHMep,/4/f~: 

/14/ 
r.qe MaTPHLta 

(G{/>;; ~ 81i -(un;uoJ -u0 Ju 01 )/(u0 u0l. 
detG 0 ~ (u0 u0)2

,. 
B cHcTeMe 4eHrpa Mace, r.qe 

2 -+2 .......... )] q -2p [1-cos(pol'o , 

ud'o = PoPo /M~ = p'2[ 1- cos(Ji0 p'0 )] /M;+ l-1+q 2/2M}F;hl, t=-q~ 

TO 
>.za-1>.z ~>.1 a-lz 1k >.i z Jk • 

/3.qeCb H Bea.qe HH*e no nOBTOpR~HMCR HH.qeKCaM npOH3BOAHTC.R CYMMHpOBaHHe/. npoH3Be.qeHHe 

T -1 -1 • . 1 ( l l) Z1kzik = (Z Z l;j -D(A 1\ -D )ii ~Du1i -l!J , iJ = · · • 
1 ••. 1 

"' HaM Heo6XOAHMO /11o1Wb COOTHOLUeHWe 

4 2(N-n <l-N)/e xcr1x (e>p{iX~+~Id ~-" \detG) e~pl I, 
4 /13/ 

r.qe MaTpl•tl~a X H CHMMeTPH4HaR MaTPH4a 0 He 3aBHCRT OT 4x(N-1) -MepHOrO aeKTopa e. JTO COOTHQWeHWe AOKa3~BaeTCA NeTO~~, H3nO­>KeHHbiM B 141~. 
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C y4eTOM BCeX 3T~X COOTHOWeHHH MaTp~4H~H 3neMeHT /9/ MOmeT 

6b1Tb 3anVtCaH B BVtAe 

A-1 B--L ta tb 
lll(q) ~FA (t) F8 \t) exp(- "'4F (t)- 4

F8(t)) x 

~ n ~ 
AB 1 i n-1 A 

X ::£ -(-) ::£ 
n = 1 n 1 2rr a 

1
=1 

(8(q- ::£ p {3 
j= 1 a j j 

) X 1151 

rAe aMn!lVITYAa B3aHMOAeHCTB~A napbl KOHCTHTYeHTOB Bb16paHa TaK, 

KaK 3TO o6~4HO AenaercR a reopHH fnay6epa: 

2 
T(p)~Toe4'P .• !16/ 

AnA B~4~cneHHR ocraewHXCA HHTerpanoe npeAcraBHM coorHowe­

H~R /11/ B B~Ae npOH3BeAeH~A: 

X Di ~ LDik p k ~ (LD P T ) i • 

rAe 3neMeHT n x n -MepHoH MaTp1-1U.bl L 0
(laJJ1 D ke paaeH eA~Hl-1-

u.e, ec!ll-1 npOH30Wil0 CTOilKHOBeHHe KOHCTHTyeHTOB C HOMepaMH k,f, 

H paaeH Hyn~, ecnH raKoe cronKHOBeHI-1e He HMeer Mecra. MarpHu,a 

L HMeer n OTilH4HbiX OT HYilR 3IleMeHTOB. KamP,oMy Ha6opy 3Ha4e­

HHH _.(~;~~.an) 1.1 ({3 1 .••• .f3
n) cooraercrayer rpynna MaTpHu,, OTil!-14aiO­

~HXCR APYr or APYra eceMH B03MOmHbiMI-1 nepecraHoaKaMH 3THX 3ne­

MeHroa. 8 CHilY CHMMeTpl-1¥1 nepeMeHHb!X ·p {3 MaTPHU.bl, pa3IlH4aiOW,Vte-

• 6 a 
CA nepeCTaHOBKOH CTpOK HDH CTOil U,OB, 3KBHBa!leHTH~; HX y4eT 

Aaer IlHWb 05w,HH MHO}I(VtTe!lb, HanpHMep, B cny4ae B3ai-1MOAeHCTBHR 

TPeXKOMnOHeHTHbiX CI-1CTeM HMeiOTCR TOilbKO ABe He3KBHBa!leHTHble 

MaTpHu,bl LA 111 L 8 ·: 

LA~(~~)· n~) La~(~~)·(~~) 
npVt 60ilbWHX 3Ha4eHHRX D MaTPI-1U.bl L YA06Hee onPeAeilRTb c no­

MOW,biO 38M. TorAa COAeP>Kall\aRCR B 3KcnoHeHTe _3aBY1CHMOCTb or·paf3 

MO>KeT 6b1Tb npeACTaBneHa B BHAe npo!-13BeAeHY1A ·pwp ~ rAe 

Aa T -1 Bb T -1 
w ~ 4LALAOA + 4LBLBOB -y, 

a y - AlllaroHa!lbHaR MaTp111U.a pa3MepHOCTH n x n, cocraaneHHaR H3 

K03$$111U,Y1eHTOB y tB '· 
Y4HTb1BaR Aaneae 0-<t>yHKU,HIO a Bblpa>KeHHH /15/, MO>KHO ganY1carb 

pwp T~pnp T + q~p T +p~Tq + Clwnn q, 

5 



rAe p B npaeoi1 l..laCTJ-1 (n- 1)-MepHbli1 BeKTOP: 

l,j ~ n- 1. 
nocne 3TOrO HHTerpvtpoeaHV!e B /15/ CBOAHTCR I< Bbli.IHCJleHHIO Bbl­pameHJ.1R 

I~ Jexp(p{Jp T + QIJ> T +p~Tqld 2p, 

'-ITO MO)I(eT 5b1Tb BHOBb BblnOJlHeHO C nOMO~b~ COOTHOWeHVIR /13/: 
n-1 )-'» I -1 1, I ~" (de!O exp -Q~O ~q ,. 

3aMeTHM Tenepb, '-ITO B CVICTeMe I<OOPAvtHaT, rAe OCb Z HanpaB­JleHa BAOJlb BeKTOpa OTHOCKTeJ1bHOi1 CKOPOCTH CT8Jli<J.188~~J.1XCR CHC-

'~·,;,·:r _;;;·· ~T ··n··· '~,~ .. 
CooTeeTcTeeHHo 

t QoJ0 n q ~ 11m t + -IAaF• (t)LAn + BbF8 (t}L8nl, n 4 
rAe Lon~ l: (Lo) In. 1 ~I 

0KOHI.I8TeJ1bHO npOHHTerpvtpOB8HHOe Bblpa)l(eHHe M8TPHI.IHOrO 3ne­MeHTa: 

.., A-1 B-i. I ta tb F ( 1 111(q) ~FA (t}F8 \t) e:11p- 4FA(t)- 4 B t) x 

X 
AB l i n-1 
l: - (-) 

n ~1 Dl 2 

A B A B 
l: l: ,;;. I l: 

a~1fJ~1 a~1fJ~I 1 1 n n 
(alfJt) ,<(ajfJJ) 

UJ 

n (1-n)/2 
n T ofJ (det!J) /xl?/ J~ 1 aj J 

t t -1 I xexply00 t +TAaFA(t)LAn +4BbF8 (t)L80 -q~ ~ ·· 

EcnH 3Ha4eHHe n He 04eHb eenHKO, To c noMO~b~ anre6pavt4e­CKHX npeo6paaoeaHHH 3TO Bblpa*eHHe MOmHo npvteecTH K e~e 6onee npocTOMY BHAY· B 48CTHOCTH, e HMnynbcHoM npvt6nH*eHHH npH n=l MaTpH~bl LA= L 8 ~ l, 

6 
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li11(q) =F!-1(t) F~-1 (t) X 

~ fu l 
x exp! '4(A-1) FA(t) + T(B-1) Fs (t) x /18/ 

A B . YafJ I 
x ~ ~ T 0 fJ e · .• 

a= 1fJ= 1 a 

Ecm-1 (Al'A~ 1o1 (B 1,B:a-}- 4HCI1a oTm14aiOw,HxcA no 

CTHTyeHTOB B CHCTeMax /HanpHMep, KaapKOB lo1 

npOTOHOB lo1 HeHTpOHOB B aTOMH~X RAPax/, TO 

CBOHM CBOHCTBaM KOH­

aHTI-tKBapKOB 1-1!11-1 

rAe A 2=A-A 1 • B2=B-B 1 . 

B np~-t6n~t~meHHHn=2,y4HT~ea~eM TeHes~e nonpaBKH, HMeeTCA no 

ABe He3KBHBa!1eHTHble MaTPHLI.bl AA H A B·: 

A(~=(~~), A(~=(~~); A(:)=(~n. A(!)=(~n 
CooTBeTCTBeHHo 

"'OJ="' <2l = ~o-;_1 + ~a -l 
4 4 

n(ll _ 2 3a 0 -1 3b 0
-t o<2l -2 3an -1 3b G -1 

-- y + 4 A+ T B• = y+ ~A +2 B 

nocK0!1bKY MaTpHll,bl 0 AHaroHa!1bHbl, TO HX onpeAe!1HTe!1H H o6paT­

Hble HM MaTpHll,bl o-l nerKO Bbi4HC!1AIOTCR, 0KOH4aTei1bHO nOI1y4aeM, 

li12(q) = ~ F:-ttl · F:-\t) exp{~(A-1)aFA +(B-1)bF8 Jl x 

x( (A1B1tA2B2 )(~Bt +AA-1l,.p{2J..t- ~(AaF +BbF ) l + 

. · 2 8 A B 

D!l(A,B,yl'yl) 

AlBt(Bt-1) +'A~2(B 2- 1) ! Ytt t BbF l 
+ e:rp--- B + 

D!l(O, B,y1
,y1 ) 2 8 

B 1A 1 (A 1 -1) + B2!A sf.A 2- 1) y 1t t 

+ e:rp!--- -AaF l + 

D!l(A,O,y1,y1 ) 2. 8 

7 



A1B2 (B 2 -l) +A2Bt(B 1 - 1) ~2 t + -·'-'-~-'--""1> 1-t - -BbFB I + DO(O,B,y
2 ,y 2 ) 2 8 

/20/ 

AHanor~4H~M nyTeM HeTPYAHO npeo6pa3oBaTb HeCKOJlbKO cneAyiD­IJ.tHX 411eHoB paano)f(eHHR /17 I. EcnH nonO>IOHb :A..B H He Y4HTbrBaTb 3dBHCJ.1MOCTJ.1 B3dHMO,Qei1cTBHI1 OT nma KOHCTHTyeHTOB, Td 3H1 4)1e­H~ COBndAYT C MdTPH4H~MH 3JleMeHTdMH ln' nony4eHH~MH 8 pa6o­Tax·ll,2/ MeTO,QOM aHdJlHTH4eCKHX Bbl4HC!leHI-111 Hd 38M ~. 

,lln.R 60!lbWHX 3Ha'-leHHI1 n Be!llo14HHY m(q) YA06Hee Bbi4HCJlRTb Ha 38M Henocpe,QCTBeHHO nO ¢opMyJ1e /17/. npH npaKTH4eCKOM HCnonb-30BdHHH /17/ HeofiXO,QHMO 3HdTb BeJ1H4HHY napaMeTpOB .a 1o1 b. ·Hc­nOJlb3YR Bblpa)f(eHHe ,QJlR pe!lRTHBHCTCKOrO ¢opM¢dKTOpa: 

3TJ.1 napaMeTpbl MO>KHO CBR3dTb C MdCCdMH H KBdAPdntl.fHbiMJ.1 PdAHY­CdMH CTdJlKHBd~~HXCR CHCTeM. ~R 3Toro Y4TeM, 4TO pd3JlO)f(eHHe ¢ 0 (q2 ) a PRA no cTeneHRM q2 MO*Ho aan~caTb a B~Ae 
2 2D-1 4 ~0(q ) =(IT<I) fexp[tqz0 ~ +~00~/d] d ~ = 

= (detG ) (1-D) 12 
D 

* J.13-3a pa3nJ.14VIR HOPMvtpOBOK Hawvt noCTORHHble a ~ b OTJ1VI4atOTCR K03¢l<fH14VIeHTOM 4 OT COOTBeTCTaytOtqHX nOCTO.RHHb1X 8 pa6oTax":!1,2/,. 

8 



~ IFo(t) exp[ d.t.Fo(t) Jl 0-1 

4 

D-1 1 d 2 
~1 + --<ur +--lt +O(t). 

2 Mn 2 

3AeCb M~ BHOBb ~CnO.nb30Ban~ COOTHOWeHHe /13/. 

C APYfO~ CTOPOH~, 

4>
0 

(q2 ) ~ f.p0
0t"l; p~ l¢0 0,;1; p 0 ) d 

4
,;-

- ~ ((qx) 2 4> 0 <It" I; P{,) .P0 0t" I; p 0 )d 4,;- + O(q 
4
) ~ 

D-1 1 1 2. ] 0( 2) • 
~1+--[-:;-r+---<r 0>t+ t .. 

2 MD 3(0-1) 

Ha cpaaHeH"" paano~eH"H /21/ " /22/ c BNpa~eH"eM 

2 t 2 0( 2) 
41o ( q ) ~ 1 + 6-<ro > oKc + 1 • 

/21/ 

/22/ 

C noM~b~ KOToporo H3 3KcnepHMeHTa.nbH~X AaHH~X onpeAenReTCR 

KBaApaTHI.IHbiH paA~-tYC CHCTeMbl 0, no.nyi.IHM 

2 
2 2 2 2 

d~ 3(0-1) <ro> ~ 3(-D---1-)<ro>oKc - M~ .. 

~R TpeXKBapKOBO~ 

OTKYAa C!leAyeT 
CHCTeMbi-HYKnOHa <r~3~c 

<r 2>"' ~6,2·10- 14 eM; d"'~·a.s4.10- 14 cM. 
0 

/23/ 

/24/ 

n.nR MHOfOKBapKOBbiX CHCTeM KOHCTaHTa d - nOArOH04HbiH napaMeTp, 

onpeAe!lReMbiH H3 cpaBHeHHA paC4eTHbiX H 3KCnepHMeHTa!1bHbiX AaHHbiX 

HJlH C nOMO~b~ MOAe!lbHbiX npeACTaB.neHHH 0 Se!1H4HHe paAHYCa CHC­

TeMN t!.<r,~ . 
~A ABYXKBapKOBOH CHCTeMbl-nHOHa $QpMy.na /23/ OKa3b1BaeTCR 

Henplo1.MeHHMOH I d < 0 np1o1 M0= m'" I. A.nA omtcaHHR 3KcnepHMeHTa.nb­

Horo ~PM~aKTopa npHXOAHTC~ ~pMa!lbHO
 HCOO!lb30BaTb 3~KTHBHY~ 

Macey Mn= 0, 77 r3B. Mo*HO AYMaTb' 4TO 3TO CBR3aHo c CYU4eCTBeH­

HO~ pOflb~ He Y4HT~BaeM~X HaMH CnHHOB~X B3aHMOAeHCTBH~ Keap­

KOB /61:. 

3aMeTHM, 4TO COOTHOWeHHe /23/ MQM(HQ 3anHCaTb TaKMCe B BHAe 

/25/ 

3THM YCTaHaB!lHBaeTCR BaM(HaR AnR HHTepnpeTa4HH 3KCnepHMeHTOB 

CBR3b MeMCAY paAHycaMH <r£>SKC H <f~·)r. nepBbM 4!1eH B /25( o6yc­

!10B!leH nepeKp~THeM pe!lRTHBHCTCKH CM(aTWX BO!lHOB~X $YHK4HH. 

YTO KacaeTC~ aMnflHTYA~ B3aHMOAeWcTBH~ KOHCTHTyeHTOS /16/, 

TO 8 C!ly4ae nHoH-HYK!lOHHOrO H HYK!loH-HYK!lOHHOrO B3aHMOAe~CTBHH 

9 
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