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no~e~ew~ec~ a nocne,qHee epeM~ 3KCnep~MeHTanbH~e ,qaHH~e/1/ 
CB~,QeTe!lbCTBYIOT 0 TOM, 4TO BbiCTpoeHHOCTb p -Me30HOB, PO>K,QeH
HbiX B BbiCOK03HepreT~4eCK~X a,qpoH-a,QpOHHbiX coy,qapeH~.RX, OKa-
3biBSeTC~ secbMa 3Ha4Hre.nbHo11. Bepo.RTHOCTb Hy.neso~ npoeK~~~ 
CnYIHa p -Me30Ha Ha HOpMa!lb K n.nOCKOCT~ paq:e.RH~.R p z ,QOCT~
raer Be!l~4~Hbl 0,570,6, TO eCTb 3Ha4~Te!lbHO OT!lH4ae~C.R OT 1/3 
,Q!l.R Henon~pH30BaHHOrO Me30Ha. no.ny4eHHble pe3y!lbTaTbl OTHOC~TCR 
K o6naCTH PT5 1 r3B, OnYICaH~e KOTOpO~ YIMeeT npe~My~eCTBeHHO 
MO,qe.nbHbl~ xapaKrep. HacToR~aR pa6ora nocsR~eHa cnHHOBbiM xapaK
repYICT~KaM BeKTOPHbiX Me30HOB npH nepexo,qe B 06JlaCTb p~>>M~., 
r,qe npYIMeHYIMa Mo,Qe!lb >KeCTKOrO pacceRHYIR KBapKOB, n011Y4YIBWaR 
CBOe 060CH08SH~e B paMKSX KBaHTOBO~ XpOMO,QYIHSMYIKYI/2/. 

A.nR onHcaHHR nonRp~aa~HOHHoro cocroRHHR BeKropHO~ 4SCTYI~bl 
Mbl 6y,QeM nOJ1b30BSTbCR ,QeKapTOBbiMH CnHH-TeH30pSMH /OHYI CBR3a
Hbl CO CQ)epH4eCKYIMYI CnYIH-TeH30pSMYI, YICnO!lb3yeMbiMJ.1 06bi4HO ,Q!lR 
npe,qcraeneHHR 3KCnepHMeHTa.nbHbiX ,qaHHbtx 181 I,' KOTOpbte noaso.nR
IOT 3anHCaTb MSTpH~y n!lOTHOCTYI B KOBap~aHTHOM BYI,Qe/ 4/. 

B CYICTeMe nOKOR nO!lRPYI3a~HOHHSR MaTpH~a n.nOTHOCTYI xapaKre
Pl-13yeTCR BeKropoM si /ere o6bi4HO Ha3~BaiOT 11 BeKTOPHO~ nonRpYI-
3S~Yie~11/ Yl CI-1MMeTpYI4Hb!M 6ecc!le,QOB~M TeH30pOM Sik, Ha3~BaeMbiM 
••reHaopHo~ nOJlRpH3a~He~ 11 HJlH 11 BbtcrpoeHHOCTbl011

• Mbt 6y,qeM pac
cMarp~sarb TOJlbKO BbiCTpOeHHble 4SCTYI~bl, nOTOMY 4TO, so-nepSbiX, 
paCCMOTpeH~-te nOJlRPYI3a~HI-1 BeKTOPHOH 4SCTYI~bl He OT!lYI4SeTCR OT 
CnYIHOPH0~/5~ BO-BTOpbiX, nOJlRPJ.13a~~R He npORB!lReTCR 8 pacna,qe 
Ha ,qse 6eccnHHOBble 4acrH~bl p ""2" "' no3TOMY ropaa,qo cno>KHee 
,QllR 3KCnep~MeHTSJlbHOro H3Y4eHHR. 

no TeH30py Sik MO>KHO O,QH03Ha4HO nOCTPOYITb 4-MepHbiH TeH30p 
S,Ull , TaKo'H, 4TO 8 CYICTeMe noKOR 

s 0~~s~0 ~ o, /1/ 

S
ik ik 

~ s 

np~ 3TOM Yl3 I 1 I' /2/' 6eccne,QOBOCT~ J.1 CHMMeTpYI4HOCTYI sik 
,qyer, 4TO 

gf..l.ll = S VJJ. 

sw p" ~ o, 

s" ~ o,. 
~ 

r,qe P 4-HMny!lbC BeKTOpHO~ 4SCT~~bl. 

" 

12/ 

cne-
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/4/ 
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PaCCMOTp~M npo~ecc h 1~ ~pX,· B KOTOpOM AeTeKTOP B~AenReT 

4acT~~bt c BbiCTpoeHHOCTbiO sik.: Era ce4eH~e ~MeeT Bl-1A 

d<7 ~ d<70 (1 + p ik s ik ) • /6/ 

rAe du
0

- ycpeAHeHHOe no cnl-1HaM ce4eH~e npo4ecca. Hal-16onee 

W.l-1~ Cl-1MMeTpl-14Hb!H, 6eCCJ1€AOBbl~ TeH30P p ik - BbiCTpOeHHOCTb 

o6-

4aCn1~bt - C y4eTOM COXpaHeHl-1R p- 4eTHOCTl-1 l-1MeeT Bl-1A 

r,. ~ AC~, Plk - ! ~k P1" l + BCP2, P2k - ; 0ik r: l + 

171 

<l>yHK~VIvt A , B VI C aas~CRT oT KBaApaTos VI cKaJlRPH~X npOl-13BeAe

HVI~ npocTpaHCTB€HHbiX KOMnOHeHT BeKTOPOB P1 VI P2 B CVICTeMe no

KOR Me30Ha. noJlb3yRCb ¢opMynaMVI /1/-/5/, H€TPYAHO nOCTPOVITb 

4€TbtpexMepHbl~ T€H30p p • npeACTaBVIM /6/ /c Y4eT0M /7/ I noKoM-

noHeHTHO B CVICTeMe KOO~~VIH-aT, B KOTOpo\1 OCb Z HanpasneHa no 

HOpMaJlVI K nJlOCKOCTVI pacceRHVIR, a OCb X - nO HanpaBJl€HVIIO ny4Ka: 

2 

/8/ 

- Ls ] + B~(.R.s -ls - -Ls )+ /9/ 
3 zz 4M2 3 XX 3 yy 3 zz 

- ls ) + 3 zz 

MpT 
---- Sxy]' 
p2 + M2 

T 

" 

p2 = 
T 

s zz 

/lOa/ 

/106/ 

/lOa/ 

/lOr/ 



Pyz ~ P,z ~ 0. /1 OAf 

3nt <I>OPMYilbl 3Ha4MTe!lbHO ynpo11.1a10TCR npH ·pT>> M: 

2 M
2 

Pxx ~-2PYY ~-'2Pzz ~-a(l+0(-2-)), /11a/ 
- 3 PT 

t 2 ut !1-
P ~(A--,+C-}(1+0(--)), /116/ 

xy 21\1pT 4MpT p~ 

a= C 
ut 

+ --4M2 
/11 s/ 

KaK Mbl yBHAHM HH>!<e, eenH4HHbl A , B , C n-ponopJ.tVIOHailbHbl M2
, nos

TOMY Pxy HMeeT nopRAOK M/pT H npeACTaBJlRe~ co6oH CTene~HY~ 
nonpaaKy. nony4eHHbl~ peaynbTaT /lla/ HMeeT eecbMa o611.11-1H xapaK
Tep. PacCMOTPHM npoV13BOJlbH~H npo~ecc, B KOTOPOM PO~AaeTCR BeK

TOPHbiH Me30H, MaCcOH KOTOporo MO*HO npeHe6pe4b /no cpaBHeHHIO 
co sceMa-t HHBap!-1aHTHbiMH nepeMeHHbiMH/. TorAa, YAeP>KJ.1BaR a ff-11 

411eHb1-l/M2 , HMeeM I 41 
""fl- v 

~v p p 
so ~ --• .. ' /12/ 

M2 

rAe 4-aeKTOp ~fl. o6pa3yeTCR 1-13 p~ nyTeM nepecTaHOBKH apeMeHHO~ 
6 ~-

1-1 npOCTpaHCTBeHHOH KOMOOHeHT, TaK 1 '"ITO b1 p PJL = 0, 4.TO o6ecne-
4111BaeT nonepe4HOCTb S{f11 ; XOTR S/f11 He RBJlReTCR 6ecc.neAOBbiM, 

era c.neA ~~ =- s :r.x /T. K. P~P~ = -M2 I I-1MeeT nopRAOK 1 /a He 

l/M2 , KBK OH CaM/. npH yl.leTe me· 4JleH08 -1 8 S~V .... 6ecc.neAO

BOCTb, KOHel.IHO, BOCCTaHOBHTCR. nocKqpbKY B OT~eT p~ BO~AeT 

Jli-1Wb B B1-1Ae CKa.nRpHbiX .... npOI-13BeAeHio1ilf (P
3

P
1

) , (P
3 

P.
2

) lo1 T.A., Mbl 

MO>t<eM aaMeHHTb a HMX p 3 Ha p 3 c T04HOCTbiO M2/Q2 1o1 C41o1TaTb, 

YTO 

~v p~pv 
so=---· .. /13/ 

M2 

6 s --PM,< nOAO HO TOMY, K8K A.nfl ynbTpape.nRTHBHCTCKOrO 3JleKTPOH8 -~ ~S 

noACTaen~~ /13/ B /6/ H yYHT~Ba~ /11B/, HMeeM 

da ~ da ( 1 + as ) • 
0 XX 

A.nR Bb1Ae.neHio1R 1-13 TeHaopa BbiCTpoeHHOCTH (Pik = a6b0kx) 
cneAoeo~ 4aCTH A06aBI-1M a /14/ 4neH, nponop~lo10Ha.nbH~~ 

5 XX + Syy + Szz ( = 0) ; 

da .... 1 + a5:a:x + b(sxx + syy + szz ) o 

/14/ 

Gee-

/15/ 

BellM4HHa ~~b~~ onpeAe.nReTcR ~tta yc.noaHR paeeHCTBa Hy.mo cyMMbl K03$-

¢>HL4HeHTOB npt-1 S XX , 5 yy J.1 S ZZ H paSHa b=-i a ; npl-1 3TOM 
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du - 1 + a(!. s - Ls - Ls ) , 3 XX 3 YY 3 ZZ /16/ 

OTKYAB c.ne,QY€T ¢opMy.na /lla/. npeHMYLl.\€CTBO nepsoro ee BbiBO
,Qa - a HSIH1'-H1H .ABHoro abrpameHH.A ,Q.n.A cTeneHHbiX nonpasoK. 

HTaK, onpe,Qe.n.AeMa.A ¢opMy.noH /16/ s~cTpOeHHOCTb HMeeT, no 
cy~eCTBY, KHH€MSTH4€CKHH xapaKTep, nO,Q06HO npO,QOJ1bHOH no.n.ApH-
3B~HH y.nbTpape.n.ATHBHCTCKOro 3.neKTPOHa. HHTepecHa CBR3b cnHHo
BbiX xapaKTep~;~cn1K 11 BeKTopa 11 c M---+ 0 H $OTOHa. B abl6paHHoH c!-1c
TeMe KOOPAHHaT AB€ H€3SBHCHMbl€ KOMnOH€HTbl T€H30pa BbiCTpOeHHO
CTI-1 /HanpHMep, s xx H syy I cooTBeTCTBYIOT HBJU14HJO ABYX napa
MeTpos CToKca ( 1 14 g3 , on~t~CbiBaJOw,Hx m1Hei:1HYIO non.ApH3at..tvuo q,oTo
Ha. J.1m1 HHa4e, €,QHHCTBeHHbla7f HHBapHBHT a, OnHCbiBSIOl1.\Hi:1 BbiCTpoeH
HOCTb aeKTOHa, COOTBeTCTByeT- lo1HBSpHaHTY '1/ e-~ + tl ,QJlR '$OTOHa. 
L.J.J.1PKYilRPHaR me nOilRPJ.13a4J.1R $0TOHa, om'ICbiBaeMaR aHTJ.1CVIMMeTpV14-. 
HOi1 4aCTbiO MaTpJ.14bl ·nilOTHOCTJ.1, COOTBeTCTByeT BeKTOPHm1 n·pOAOilb
HOM noilRPH3a4J.1V1 eeKTOHa. 

nepeHAeM K aHa!lJ.13Y BbiCTpoeHHOCTV1 p -Me30Ha B paMKaX KX,ll. 
5yAeM, KaK 1-1 pa-Hee/5~ V1CXOAHTb J.13 cne;qyiOLI.\·ero npeACTaaneHJ.1R 

5 2 . 2 AilR ce4eHJ.1R npo4ecca AB -~o pX a o nacTJ.1 s, t, u , pT >> M , 

B KOTOPOM AeTeKTHPYIOTCR CnVIHOBble xapaKTe-

p -Me3oHa: '1 
1g r A·dz 

du = (~d~ < PP ,SIN~2 (f0 ((;
1

) e ~ 1 

- P " af3 2 x<PAIY,((;
2 ) •.. y Y,(~2 )1PA><Pc 1 •• ;.:y .•. IP0 >EP<7((;.~.~ ), 

/17/ 

1 q~e K03$¢lH4HeHTHaR $YHKLV1R E OnV1CbiBaeT Ma!lble (<:;z-), a MaTpH4-
1 . ~ Hble aneMeHTbr -· 6onbWHe ( > ;:;z-) paccTORHHR. PaccMoTpV1M MaTpV11..1HbrH 

3J1eMeHT, onHCbiBaiOIJ.IVIi1 $par~eHTa4HIO KBapKa B BbiCTpoeHHbri1 p -Me-
30H. npV1MeHRR TOmAeCTBO ¢l1-1p4a V1 onepaTOpHOe, pa3JlO}f{eH!t1e H BbiAe
IlR.A BKilaAbl C MHHIII~a~bHbiM TBJ.1CTOM, IlJ.1Hei1Hble no 8*, HMeeM 

- ig(A·dz 
<P,SIY,

0
(0)e x Y,f3(x)IP,S> 

k r;' 
f3a s.v,A, 

P,T 

"'TeHaop BblcTpoeHHOCTJ.1 S xapaKTepHayeT, paayMeeTc.A, MaTPV14-
HbrC1 3IleMeHT B 4ei10M /TO eCTb MaTPH4Y n!lOTHOCTVI, a He COCTo.A
HHe/. Mbl, OAHaKo, 6YAeM J.1CnOilbaosaTb o6oaHa4eHHe IP.S>~ cneAYR 
ycTaHOBV1Bwei1cR IA!lR cn1o1Ha 1/2/ TPaAH4HV1. 

4 



- a 111 11n 
<P.Siifr(O)y D ... D ifr(O}!P,S> = 

!v1 v, a{ll1 u2 11 8 v n l 
=l·-nM2(anvpag 2+ b S p )P p 

n v •·· ' /18a/ 

/186/ 

-· 5 111 11n <P, Sl if;(O) y D ... D ifr(O) IP, 8> 

/18s/ 

- a(:J 11t lin 
<P,Siifr(O}a D ... D ifr(O}!P,S> =, /18r/ 

np~~t p T >> M, KaK OTMe4a1lOCb BbiWe, HaAO npOI-13BeCTIIt 3aMeHy S IJ.II-+ 

8~11 ;;;; pllpV S • flp~~t 3TOM 11 Bbl>IU.1BaiOT 11 TO!lbKO BeKTOpHaR lo1 CKa!lRpHaR 
M2 XX 

npoeK~~H, OOC!leAHIOIO Mbl OT6paCblBa!lH KaK CTeneHHYIO nonpaaKy: 

_, a lit 11n 
<P, 8

0 
iifr(O} y D ... D ifr{O) I P, 80 > = 

/19/ 
!a v1 vn l . 

= (anv + bnv ) p p ··· p · .s xx 

BseAeM 11ablcTpoeHHYI011 ¢YHK~HIO ¢parMeHTal\Hio1 *: 

1 n 
a + b = ( da' fA! (,f). /20/ nv nv 

0 
TorAa H3 /18/ CileAyeT napTOHHaR $O~My1la (X t= t/s, x 2= u/s): 

2 }d,;rA1(,f) 1\>[PE(,f, P)] 2FAI(xl'x2) 
P =-2P. =-2P = -q_-----~~------~---- ~ -------·. /21 I .. YY zz I ' 3F( ) 3 d,ff(,f)~[PE(,f,P)] x,,x2 

0 

*.MbJ 6yAeM npoBOA~~tTb BbiKnaAK~~t A!lR ¢YHK41-1H pacnpeAe!leHHR, 
npeAOO!laraR Cy~eCTBOSaHHe B3aHMHOCTH MemAY ¢YHK4HRMH pacnpe
Ae!leHIItR H ¢parMeHTa4~~tH, KaK 1ft B C!ly4ae He001lRPH30BaHHbiX 4aCTH4· 
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Mbl Bblm1cam1 RBHO B /2 I I TOJlbKO nepeMeHI:ible _, OTHOCR~H~C.R K p
Me3oHy. no.ny~eHHS.R ¢opMy.na HanOMHHaeT napTOHHY~ ¢opMy.ny AJ1R 
BeKTOpHO~ nOJ1RPH3aU,HJ.1/6/, KOTOPSR, OAHSKO, B03HHKaeT B >KeCTKOM 
nOAnpou,ecce /111 npcn6pu,VIOHS.nbHa -a

8 
H M~cce aApOHa/, a AllR 

TeH30pHO~ nOJ1.RpV13SU,J.1J.1 SMnJ1J.1TYAS noAnpou,ecca HS~J.1HSeTCR C TO~ 
me 6opHOBCKo~ AVIarpaMMbl, ~To 1o1 AJ1R ycpeAHeHHoro no cnHHaM 
ce4eHWR. BoaHJ.1KHOBeHHe BbiCTpoeHHOCTJ.1 npolo1CXOAWT TOJ1b1KO 6.na
roAap.R H8J1H~J.1~ ¢YHKU,HH f~ H B 3TOM CMbiCJle RBJlReTCR 3¢¢eKTOM 
60J1bWJ.1X paccTORHJ.1H. 

06paTJ.1MCR Tenepb K 3TO~ ¢YHKU,J.1J.1 pac_npeAeneHHR. B oTm1~He 
OT BeKTOpHo-nOJ1.RPJ.138U,HOHHOH ¢YHKU,J.1J.1, ee HOPMHpOBKa He ¢J.1KCH
pyeTC.R npaBHJlOM CYMM, 3TO CB.R38HO C TeM, ~TO MSTPH4Hble 3.ne
MeHTbl COXPSHRID~HXC.R onepaTOpOB ·CB060AHOH BeKTOPHOH 4SCT~U,bl OT 
BtJ!CTpOeHHOCTH He 3SBHC.RT. 0AHSKO npSBVIJla CYMM AJ1R fAl Bce
TSKH eCTb, nepeble ABS ee MOMeHTa paBHbl HYJliD: npH D = 0 He XBa
TSeT ~HAeKcoa AnR S, · a MaTp~4Hbli1 3neMeHT <P, 8\ $y" Dv¢1\p,S ><I>~K
cHpoeaH 3SKOHOM COXpaHeHVI.R 3HeprHH-HMny.nbCS H 8 He COAep>KHT. 
WTaK, 

I I 
( dff AI (f) = ( dfff AI (f) = 0, /22/ 

TaK~R ¢YHKU,H.R A~Jl>KHa o6pa~aTbCR a ~y.nb, no KpaHHeH Mepe, a 
ABYX TO~Kax, TO eCTb HMeTb BHA ¢YHKU,VIH, H3d6pa>KeHHOH Ha pHC. 1. 
,l\.nR OU,eHKJ.1 BeJ11114J.1Hbl f Al paCCMOTplo1M p -Me30H, COCTOR~Io1H 1-13 
KBapKOB, MaTPJ.1U,a n.nOTHOCTJ.1 TSKOH CJ.1CTeMbl HMeeT BHA 

0 

6 

p = i (I l!l 1- + ai a; ® I + b} " a j + cij ai ® a i ), /23/ 
npH 3TOM 

<P li > at /23a/ 

<P
2
j>. bj /236/ 

d 1j =<P11 PPJ>-<P1i><P2j>·=c.1j -oa 1bJ,. /23a/ 

TO eCTb a 1 , b j H d ij npeACTaB.n.RIDT C060H COOTBeTCTBeHHO 
BeKTOPbl nO.n.RpJ.13SU,J.1J.1 1-.H .H 2-.H ~SCTJ.14 H TeH30p KOppe.n.R-
4HH Me>KAY HHMH, .3aAS48 ynpOCTHTC.R, eCJlVI y4eCTb, 4TO ~ 

J.1 bj Hanpae:":leHbl· nO OCH ~ '/HOPMSJ11.1 
..-...._ K n.nOCKOCTH pacce.RHH.R/ • .. 6yAeM :'. 

·c4HTaib TSK>Ke, 4TO J.1 c .. HMeeT 
lJ 

TOJlbKO Z-·Z KOMnOHeHTy: 

/24/ 

+ bl 8 az + Caze az ). 
PHC .I 



8ocnO!lb3yeMCR Tenepb TeM, 4TO MSTP~Lia n110THOCTio1, KaK H .mo6o\4 
3pMVITOB onepaTOP, MO>t<eT 6b1Tb pa3110>t<~H 'no CBOHM C06CTBeHHbiM 

¢lyHKU.HRM: 

p ~ :!:.\ ln><nl ~ /25/ 
n 

TO eCTb npeACTSB11ReT co6oH MaTPHLIY n110TH6CTio1 CTaTHCTio14eCKOH 

CMeCH, 8 KOTOPOH 4J..1CTOe COCTORHHe jn> ·acTpe4aeTCR C Bepmn

HOCTbiO ~. HeTPYAHO y6eA111TbCR, '-ITO A11R MSTPI-1U.bl n110THOCTH /24/ 
paanomeHHe /25/ HMeeT a~o~~A 

l+&+b+c ... l+a--b-c 
p~- ,1++>,<++ 1+-----1+-><+-1 + 

4 '4 /26/ 

1- a+ b-e I , I , 1- a- b + c I , I + -+>.<-+ + __ , ________ ---: > <-:- ' 
4 4 

rAe I+·+>- npRMOe npm13BeAeHJ.1e_ co6cTaeHHbiX $yHKU.J.1a::i c npoeK

LIHRM\11 cm1Ha +1/2 111 T.A. COrnacHo cKaaaH.HOMY Bblwe MO>KHO C'-41o1-

TaTb, 4TO c aepoRTHOCTbiO -l.±..!..i..'l..:.t...£acTpe~a~TCfl; cocTo~HHe I+ +>1 
4 

C aepORTHOCTbiO l + a--b-_!L - COCTORHio1e \f.-.:> Yl T. A •. /TO, 4TO ace 

4 ' ' 
Ko3¢l¢H11...11o1eHTbl a /26/ ne>KaT a YIHTepeane [ 0, 1], o6ec~e4\o1Baercs:( no-

nomY~TeilbHO~ OnpeAeileHHOCTb~ MaTPY14~ ~I10THOCT\o1 \o1 ee HOpMYipOBaH

HOCTb~ Ha 1 I. Y4TeM Aanee., 4TO 

1++>~11.1>, 

I+->~ - 1
-. (11, O> + IO.o>l. 

12 
I - + > = -

1- ([ 1. o > - I o. o > l • 
.,[2 

1-->~11,-1>, 

/27a/ 

/276/ 

/27•1 

/27r/ 

rAe a npaeoH 4acr1o1 crORT $YHK4YIYI 1 j, m>. Tenepb Mbl MO>KeM onpe

Aei1YITb p Qo - BepORTHOCTb COCTOAHJ.1A 11, 0 > - HenocpeACTBeHHO lrt3-

MepReMOe 3KCnepYIMeHTai1bHO: 
1- c 

Poo = 3:-;;- · /28/ 

KaK BJ.1Air!M, BbiCTpOeHHOCTb He COAep>KHT ABHO nOJ1RpH3a~.tHi4 KBap

KOB a H b, Ko3¢$1r!U,HeHT "'c" MO>KeT B03HHKHYTb, KaK c.neAyeT lrl3 

/23a/, .n1o16o·npH Ha.nY~4Hirl HeKoppe.n~r~poaaHHbiX no.nRp~r~aoaaHHbiX 

KBapKOB, I1H60 H3-3a KOppei1R4\o1\o1.Me>KAY Hlr!MJ.1, 

B reoPHH nonR Koppei1R4HR aoaHHKaer npo~e, 4eM nonAp~rt3a4HR -

Y>Ke a 6opHOBCKOM 4I1eHe; 
4neHbl, COAep>Ka~He 8~1 s;2 /rAe 81 , S 2 - 4-aeKTOPbl nOI1RPirl-

3a4HH KaapKoa/, B03H\o1Ka~r y>Ke a npocrei4wHx AHarpaMMax AnR Mar

PH4Horo 3neMeHra /18/ /pHc.2/. OHH np~r~BOART K Koppei1R4YIOHH~M 

7. 



PHc.2 

4.fleH8M B Ce4eHJ.1H Y1, t<SK C!leACTBl4e, K B03HI-1KHOBeHHIO BbiCTpOeH
HOCT'-1. 3aMen1M, 4TO npH BbiBOAe $OPMY11bl /18/ !-1CnOilb30B8118Cb 
IlHWb CnHHOB8R 48CTb BOilHOBOH $yHK4HH, OHa cnpaBeAnHB8 AfiR 
scex Me30HOB. npl1BeAeM ee BH..q AllR npoa.-tasonbHoro cij : 

Poo :: 1- czz +_ c:u +Cyy. ~ __:..:_ Sp..!.....c_~_sp J..:_. 
3 + czz + C.xx + Cyy 3 + Sp c 

/29/ 

HaKoHeQ,a~pa3J.1M nony4eHHYIO BbiCTPOeHHOCTb 4epea aKcnepHMeHTS.nb
HO H3Mep.R€Mble Befil.14HHbl IV: 

FA! (xl,x2) 
• 

F(xl' x2) 
/30a/ 

z = .L + _L, 
Poo 3 18 

!:MS:~ 
F(x

1
, x

2 
) , /306/ 

npH 3TOM cnpaBeAflHBO npaBI-1110 CyMM 

P;o + 2po~ = I. /31/ 

nocKOilbKY acerAa 
I pi "" 1, 
i -00 132/ 

rAe CYMMHpOS8HJ.1e HAeT no TpeM B38HMHO nepneHAJ.1KY11RpHbiM OpHeH
T841-1RM CHCTeMbl KOOPAI-1HaT, /31/ 03H848eT, 4TO B nilOCKOCTI-1, nep
neHAJ.1KYilRPHOJ4 BbiJleTeBWeMY Me30HY, BbiCTpOeHHOCTb nocTORHHa, 0T
Men1M, 4TO ecm1 F AI, F, TO 

p0~ =22%, p
0
•
0 

=00%, 1331 

TO ecTb 11aci.1MnTOTH4ecKaR11 /np~ pT -'Jooc I BbiCTpoeHHOCTb MO>KeT 
6b1Tb, nO-BHA!ttMOMY, lo13MepeHa 3KCneplo1MeHTaflbHO~ 

B aaKn~4eHHe C4HTaeM CBOHM npH~THbiM AOnroM no6naroAaPI.1Tb 
B.Bp6a, ~.M.fpaMeHH~Koro, B.n.n~6owH4a 1o1 P.fleAHH~Koro, eoa6y
A1o1BWI1X HHTepec K 3TOI'r 3aAa4e, a TaK>Ke Jl.H.JlanHAYCa 3a n.one3-
Hble COBeTbl. 
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