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B noM )lORJia)le 1rnmoCTpnpyeTCJI qiynJJ;aMenTamIIIJfi BRJia)l H.H.Boromo6ona B 

OCHOBLI q>ll3HRH ua rrpnMepe IlpHHIIHlla OCJia6JieHHH KoppeJIHIIHH, cqiopMyJinpo»anuoro 

l!M n CTaTHCTH"'IeCKOfi MexaHHRe /1,2/. Boromo6oBCKHfi npHHIIHII Jier » 0CHOBY OTRpIJ

Tll/1 HOBIJX 3aROHOMepHOCTefi B pH)le o6JiaCTefi q>ll3llRll n, B 'laeTHOeTH, o6ey:m.n:aeMIJX 

l!HlKe 3aROHOMepHOCTefi H)lepnofi q>ll3HRII B nmpoROM eMIJeJie. B pa6oTe Boromo6ona 

/1,2/ ronopnTeH: "Ilo)ltJ:epRHeM, 'ITO MIJ He MOlKeM eTporo )lOKa:iaTI, nplIH!Illll oeJia6Jie

HllJI RoppeJIHIIl!II ... CTporoe )lOKa3aTeJibeTBO MIJ MOlKeM npo»eeT11 JIIIIllI, )lJIH pH)la npo

CTIJX MO)leJiett... .ll:JIJI 06Il!ero lKe eJiyqaH MIJ MOlKeM eoeJiaTneH m160 Ha lIHTYllTllBHIJe 

coo6palKeHHH, JIH6o Ha apryMeHTIJ, 3aHMeTBOBaHHIJe ll3 TeOplIH B03MynieH11fi". 

l1 3TO np1I3naeT Boromo6on, 6yeytJ:n RpyrrnefiillHM erren11am1cToM B 06JiacT11 MaTe

MaTH'lecRott q>ll3l!RH, Boromo6o», cqiopMyJinponaBil!Htt aKel!OMaTlltJ:eeKyIO Teopmo llOJIJI, 

)lORa3aBnmtt, llCXO)l/1 ll3 rrepBIJX rrpHH!IlllIOB, neJIIJfi PHil rroeTyJinpoBaHHIJX panee 3aRO

HOB B pa3Jlll'IHIJX o6JiaeTHX q>ll3l!KH! OH neXO)lllT ll3 llHTYHTllBHIJX rrpe)leTanJienutt 0 

TOM, 'ITO KoppeJIH!IllH MelK)lY rrpoeTpaHeTneHHO OT)laJieHHIJMll •rneTHMll rpyrrrr tJ:aCTlllI 

MaKpOC!{OllU'leCKO:i!: encTeMIJ rrpaRTHtJ:eeKH netJ:e3aeT. AellMllTOTII'!eeKaH qiopMa qiyn

RllllH fp11na RaR ynnnepeaJII,HlJX (He 3aBneHil!llX OT errennq>llKll eneTeMIJ) Jil!HefirrLIX 

qiopM 113 epe,Zl;HllX 3Haqe1mfi Tlllla 

f)le X = ( r, 17) - · TpexMepHIJe KOOp)lHHaTIJ II elllIHIJ tJ:aeTII!I, t - MOMeHTIJ BpeMeHH, 

paccMaTpIIBaeTeH HM B npe)leJie, ROf)la Bee MOMeHTIJ npeMeHll ti, . .. tn q>nKenponanIJ, 

a paeeTOHHllH Me)I{)ly TO'IRaMH ll3 pa3Jill'IHIJX rpyrrrr { ••• ta, Xe, ..• } ll { ••• tfi, Xfi • .. } 

eTpeMHTeH K 6eeKOHe'IHOeTn. B KBaHTOBOfi TeopnII lIOJIH nee lIOJieBIJe q>YHK!Illll IJl(t;, x;), 

\JI( tk, Xk ), KaK ll3BeeTno, )lOJI)I{!IlJ TO'IHO KOMMyTnpoBaTI, llJill aHTlIROMMYTHpoBaTn, eeJIH 

llHTepBaJI -(t; -tk)2 + (r; -rk)2 rrpocTpaHeTBeHHOllO)l06en. Ilpn q>HKeHpOBaIIH!JX t;, tk 
n \r; - ric I --t oo )lJIH naxo:m.n:ennH aenMITTOTH'leCKott. qiopMIJ F MO)I{HO nepeCTaBJIJITb 

IlOJieBIJe q>YHR!Illll e q>YHKIIHHMll ll3 pa3Jill'IHIJX rpynn ll TeM eaMIJM ,!J;06HTI,eH TaKoro 

IlOJIOJI{e!IHH, KOr,!];a lIOJieBIJe q>yHK!Illll ,!];JI/I Ka:m.n:ott rpynnIJ apryMeHTOB OKa3IJBa!OTCH 

BMecTe B 0,!l;HOM KOMITJieKce (KJiaeTepe). TaKHM o6pa3oM, noJiytJ:aeTeH 

f)le U1 ( ... , ta, Xa, ... ) - npoll3Be,!l;eHHe IlOJieBIJX q>yHKIIHfi e apryMeHTaMn TOJII,l{O ll3 

rrepnott rpynnIJ, U2(, .. , tfi, Xf3, .. . ) - eooTBeTeTBYIOil!ee npOH3Be,!];eHne e apryMeHTaMH 

TOJII,KO ll3 BTopott rpyrrrrIJ. 

TaK KaK KoppeJIJI!IllH Me)I{ey ,!l;l!HaMIItJ:eeKnMn neJII1'!1IHaM11 U1, U2 , • •• ,!l;OJilKHa oeJia-

6enaTb ll rrpaKTl!tJ:eeRl! netJ:e3aTI, ,!l;JlH ,!];OeTaTO'IHO 60JII,Illl!X paeeTOHHllfi, aenMilTOTl!'le

eKaH qiopMa BIJpalKeHHH 

paena,!l;aeTtH Ha npon3ne,!l;eHHH Bll,!l;a 

(1) 



Me}f{)ly OT)laJieHHLIMH no b;k ( HJill no Pik) qacTRMll CllCTeMLI 'IaCTllll ,npaKTll'IeCKll nc

qe3aeT. PaccMaTpHBaeMoe npocTpaHCTBO OTHOCllTeJII,HLIX CKopocTefi RBJIHeTCR )lOnoJI

m!TeJibHLIM no OTHOIIIeHll!O K 06L11IHOMY npOCTpaHCTBY- OTHOCHTeJibHLIX paCCTORHllH (B 

KBaHTOBO-MexaHn'IeCKOM CMLICJie). MaJILJe paCCTORHIIR Ir; - rkl 2 COOTBeTCTBYIOT 6oJih-
IIIilM b;k, n Hao6opoT: · · · · 

Cne)lyeT 'no)l-.:repKHYTh, 'ITO ciioii.cTBO y6LIBaHHR pacrrpe)leJie1rnfi ( MaTpll'IHhIX 3Jie

MeHTOB, Ce'IeHlIH) C pocTOM b;k OTpa}KaeT cpyH)laMeHTaJihHOe,cBOliCTBO UBeTOBLIX (KBapR

fJIIOOHHLIX) B3al!MO)lefiCTB!lli - aCHMnTOTll'IeCRYIO CBo6oey, T.e. llC'Ie3HOBe1me B3all

MO)leticTBlfR Ha ac11MnTOTil'IecRH MaJILIX paccTORHHRX HJIH. npn b;k -+ oo. B 3TOM 

cMLICJie Ha11Ia r11n0Te3a npRMO npoTHBonoJIO}Kila npn11um1y ocna6nemrn 1wppeJIRUHH 

Boronro6oBa, XOTR n RBJIReTCR ero 0606me1meM. CoBoKymrocTh TO'IeK B npocTpancTBe 

CKOpocTeil: pa36HBaeM Ha rpynnLI (KnacTepLI): { ... ,bfk,··-},{ ... ,b,6i,···}- Iloii KJia-
J ' 

CTepoM MLI IlOilHMaeM COBOI<ynHOCTb TO'IeK Uk, cpe)lllllfi HHTepBaJI Me}K)ly KOTOpLIMH 

bo,k = -(Vo, - uk) 2 MIIOfO MeHhll!e cpe)lilHX HHTepBaJIOB MelKJlY uenTpaMH RJiaCTepOB 

ba(J = -(Va - VfJ)2 

3)leCb 

bo,k <t: bo,fJ• 

L,Uj 
v{J = ~J)2 

H T.)l. 

TaK KaK corJiaCHO rHnoTe3e KoppeJIRUHR Me}K)ly )lllHai-rn-.:reCKIIMH BeJIH'IHHaMII, OTHOCR

IUHMIICR K pa3JIIl'IIILIM KJiaCTepaM, )lOJI}KHa IIC'Ie3aTh, TO Hpll bo,{J -+ 00 aCHMIITOTll'IeCRaR 

cpopMa pacnpe)leJieH!lli (RBa)lpaTOB MaTpH'IIILIX 3JieMeIITOB, HHRJII03HBHLIX pacnpe)leJie

HHii., ce-.:reHHH) pacna)laeTCR Ha npOH3Be)leH!IR B!l)la 

W(bak,ba{J,b{Jk, .. . ) --+ W°'. wfJ ... (4) 

TaK }Ke RaK H B cnyqae pacCMOTpeHHOfO BLIIIIe om1caHHR KpncTaJIJIH'IeCROfO COCTOR

IIIIR MHO}KHTeJin W°', WfJ, W7 , ••• oRa3LIBaIOTCR He BIIOJIHe He3aBncnMLIMH. BemPIHHLI 

ba(J, b(Jk, b0 k RBJIRIOTCR cToponaMn TpeyroJihHHRa B HeeBRJIH)lOBOM rrpocTpaHcTBe. Ilpn 

ba(J -+ oo B cncTeMe V0 = 0 HMeeM 

bo,{J = 2(Vl - l) -+ 00 ' 

bak = 2( u~ - 1) , 

b{Jk = 2[VJu~ - (V{J. u) - l]-+ 2VJ(u~ - u%) = ba{J. Xk-+ 00 ' 

r)le Xk = uZ - uk - H3BeCTHaR rrepeMennaR CBeToBoro ROHyca; uk = ✓( u2)2 - 1 · cos 0 -
IIpOeKIIIIH CKOpOCTII Ha Harr'paBJieHne BeKTOpa V{J. 
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TaK!IM 06pa30M, B cpaRTOpII3aIIIIII pacnpe)lenem1il: npn bafJ -+ oo ocTaeTCR 3aBncn

MOCTh W°' or HanpaBJieHHR Ha 6ecKoHe'IHo y)laJieHHYIO TO'IKY V,o.· 8Ta aHH30TponnR pac

na)la KJiacTepa B co6cTBeHHofi cncTeMe HOCHT 'IHCTO reoMeTpn-.:recKntt xapaKTep. Ilpn 

nepexo)le K HepeJIRTHBHCTCKOMY npH6JIH}f{eHHIO, _T.e. OT re0Merpn11 Jlo6a-.:reBcKoro K reo

MeTpHII EBKJIH)la, 3aBHCIIMOCTh W"' OT yrna 0 Bnipo}K)lae'.tcR B H30Tpon11ro. 3aBHCHMOCTh 

vV" OT nepeMeHHOll Xk HC'Ie3aeT, T.K. Xk -+ 1. 8To 3aMe'IaHlle IIOKa3LIBaeT Heco_CTO

JITeJibHOCTh nonLITOK 66Hapy}Kmi RBa3HCTaIIHOHapHLie ofrr.eRTLI; o6pa3YIO!Ull~CR B MHO-
' .( , I , • ,• ' ', .•. h- , • • • \ •• ,. 

}KeCTBeHHOM pO}K)lemrn 'I_aCTlll! ,no npH3HaRy ll30Tponnn pacna.n;oB B HX CHCTeMe ITOKOR. 

J3 peJIRTHBlfCTCROfi. ,llllHaMiiKe TaR~e' pac~a.n;LI, BCer)la' aHil30Tp~IIHLI •. Cne)lCTBHR npnR

unna ocJia6ieHHR RoppenRUHH )lJIJI. onncaHHR MHO}KeCTBeHHLIX nponeccoB Heo6LI'lalil!O 

IlJIO)lOTBOp~~ n, _MHOfO'Ill~JieHHLI. ,061,e.n;iiHeHHe npnmi;nna oc;;a6ireHHR RoppeJIRI(HII c 

rrpHHUllnOM aBTOMO)leJibHOCTII ~Topo~~ p~.n;a /~/ n03B~JIHJIO npe.n;JIO}f{llTb MeTO)l aHaJIH~a, 

c noMOIUhIO Koroporo 6LIJIII o6Hapy}KeHLI npocTLie n yHnBepcaJihHLie 3aRoHoMepHocTn 

MHO}KeCTB,eHHOf~ po}K)l~H~R 'IaCTHIJ;, ycTaHOBJieHa HX CBH3h C QCD, npo.n;eMOHCTp11po-

BaHa Ha6mo.n;aeMoc-i-1, n~eTHLIX 3apR.n;oB /6/. · - , 
Il p11HUI1n aBTOMO)leJibH~CTH -BTOp<>rO po.n;a ( BCTpe-.:raeTCR Ta!{}f{e IIO)l Ha3BaH!leM ." He

nOJIHaR 1iBTOMO)leJibHOCTb") Harn:eJI 11Iii.p0Roe npnMeHeHHe B MexaHHRe_ CilJIOIIIll.~X cpe)l, 

rn,npo,nnHa~mRe, Teopn11 fOp,~HIIR ll T.II. /7,8/. C MaTeMaTH'IeCKofi TO'IRii 3peHHR 

3TOT, np1rn1111n COCTOHT B )lOIIOJIHeHnn IIpHHUHIIOB Teopnn pa_3MepHOCTll Il IlHBapnaH

THOCTil ( aBTOMO)leJibHOCTll) orrpe,neJieHHLIMil CBOilCTBaMn acnMnTOTH'IeCROrO IIOBe,neHHR 

pe11Iem1il: MaTe1rnTH'IeCKoii. cpn3HRn, pacnpe.n;eneHnii.. B paccMaTpnBaeMOM. cny-.:rae rrpn 

b0 /J-+ oo OH cpopMynnpyeTCR TaR /9/ 
1 0 b,ok 

W(bak, b{Jk, bafJ) -+ ;;,;-W (bak, b) (5) 
a{J a{J 

KaK noKa3aHo -BLIIII;, 1 

b{Jk 
-b -+ Xk , r,ne 

o,{J 

Xk - nepeMeHHaR CBeTOBOro cppOHTa. 3aROH (5) cnpaBe)lJIIlB c orrpe,neJieHHO:fi TO'IHOCTh!O 

H B orrpe,neJieHHLIX npe,neJiax H3MeHeHnR bo,,O• B Mexamrne CIIJIOIIIHLIX cpe.n; OH IlOC¥T 

Ha3Banne "npoMeJRyTo'IHaR ac11MnT0TnRa". Benn-.:rnHa W°' = b~fJ , W npn cpnRcnpo

BaHHLIX bo,k n Xk (napaMeTpax no,no6nR) OCTaeTCR Hell3MeHHott npn H3MeHeHllll BCeX 

OCTaJibHLIX napaMeTpOB, BRJIIO'IaR bo,{J, no.n;o6Hott caMott ce6e (aBTOMO)leJihHOtt). 

ABTOMo.n;eJihnocTh, BBe.n;eHHaR B cpn3nRy -.:racTnII MarneeBLIM, Mypa.n;HHOM n TaBxe

nn,n:3e /10/, no.n;pa3yMeBaeT llHBapiranTHOCTh no OTHOIIIeHHIO R npeo6pa30BaHHIO IlM

nyJihCHOro npocTpaHCTBaP, -+ >.P,. KaR BH.n;H~ H3 cl>~PMYJihI (5), pacCMaTpnBaeMLI~ 

HaMH 3aROHLI no.n;o6nR, cymecTBeHHO nrnpe no.n;o6HR, OCHOBaHHOro Ha npocTOfi,MaCIIITa-

6Hofi HHBapnaHTHOCTil. 

lilTaR, llCilOJib3YR TeopH!O IlO)lo6nR, npHHl!Illl ocna6JieHHH RoppeJIRIJ;ntt .n;JIR .n;Byx RJia

CTepoB O:' H (3 B a.n;poHHOit q>Il3IlRe cpopMyJIHpyeTCR B Bn.n;e cneeyromett 3aROHOMepHOCTn; 

1 °' bfJk) fJ ba; , ( W(ba{J, bak, b{J;, b{Jk, ba;) = -bn W (bak, -b. '. W (b,o;, -b) • 6) 
o,{J a{J a{J 
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ApryMeHTM W 0 II w.o co.n;epJRaT 3aBIICIIMOCTI, OT npoeRUIIli CROpOcTeli Ha OCh, coe.n;H

HHI0my10 ueHTpIJ RJiaCTepoB: 

Va= u 
Uk)2 ' 

2:Ui 
Vp = v'{ru;)2 

BIIrHep /11/ HeO.n;HORpaTHO BIJCRa3IJBaJI IIHTepeCHIJe MeTO)J;OJiornqecRHe n.n;en O co

OTHOIIIeHHH MelR)J;y TpeMH RaTeropHHMH, nrpaIOmHMH <pyH.n;aMeHTaJihHYIO poJII,. BO Bcex 

ecTeCTBeHHIJX HayRax: HBJieHllRMH, cJiyJRamIIMII CIJpheM )J;JIR BTopoli RaTeropHH - 3aRO

HOB npnpo.n;IJ H npnm:i;IInaMH cnMMeTpIIII (TpeT1,eli RaTeropIIeli). OH oco6eHHo no.n;qep

RIIBaJI, qTo )J;JIR npIIHO:IIIIOB CIIMMeTpIIn CIJpheM cJiyJRaT 3aROHIJ npIIpo.n;IJ. IlpHHO:HIILI 

CIIMMeTpIIII Ha.n;eJIRIOT CTPYRTypofi 3aROHIJ npIIpo.n;IJ. Mcxo.n;R II3 npIIHUIIIIOB, MOJRHO 

BIJBeCTII HOBIJe 3aROHIJ npIIpO.n;IJ .n;e.n;yRTIIBHO, a He TOJI!,RO Ha OCHOBe Ha6JIIO)J;eHIIi1 Ha.n; 

!pII3nqeCRIIMII 061,eRTaMII. IlpIIHO:IIIIIJ CIIMMeTpIIII B 3TOfi CBH3II IIHor.n;a Ha3IJBaIOT CBepx-

3aROHaMn npnpo.n;LI, <pyH.n;aMeHTOM mi.yRII. MaTeMaTIIqecRIIM BIJpaJReHIIeM ROHD;enunn 

CIIMMeTpIIII HBJIReTCR, RaR II3BeCTHO, ROHUenn;IIH rpynnLI. CBH3l, npIIHD;nna OCJia6JieHHH 

RoppeJIRo:ntt c rpynnott JiopeHo:a oqeBII.n;Ha H3 BIJIIIen3JIOJReHHoro. 3aROHLI no.n;o6nn ( aB

TOMo.n;eJihHOCTn) MOlllHO II3JIOJRHTI, Ha H3IJRe npe.n;cTaBJieHnfi MYJihTHnJinRaTIIBHOtl: rpynnLI 

/8 /. TaRHM o6pa3oM, noJiyqeHHaR Ha OCHOBe CHMMeTpHliHLIX coo6pa»teHHfi <popMyJia 

( 6) n aHaJiornqHLie ett onpe.n;eJIRIOT CTPYRTYPY 3aROHOB MHOJReCTBeHHoro poJR.n;eHHH qa

CTIIO:, CllJihHO orpaHIIqnBaR Mo.n;eJII,HIJe npe.n;cTaBJieHHH. Onn no3BOJIHIOT ynopn.n;oqHTI, 

orpOMHIJli 3RCnepnMeHTaJU,HIJfi MaTepnaJI no MHOJReCTBeHHIJM a.n;poHHLIM npoueccaM, 

CBe.n;R ero R npocTIJM napaMeTpn3aUHHM YHHBepcaJII,HLIX peJIHTIIBIICTCRII-HHBapIIaHTHLIX 

q>YHRUIIli W 0
, noRa3aTI, II36LITOqHOCTI, pn.n;a nocTaHOBOR aa~aq q>II3HRII BLICORHX ·:rnep

rnli, onTIIMII3IIpoBaTI, JCJIOBIIH .n;oporocToHmIIx 3RCnepIIMeHTOB Ha RpynHellIIIHX ycRo

pIITeJIHx. Oco6oe 3HaqeHIIe IIMeeT npHMaR 3RCnepnMeHTaJII,HaR npoBepRa npIIHUHna 

OCJia6JieHIIH ROppeJIHD;IIfi. 

IlpII aHaJIII3e 3RCnepIIMeHTaJII,HOro MaTepnaJia no MHOJReCTBCHHOMY poJR)J;CHHIO qa

CTIIO: B pa3HLIX peaRD;IIHX Ha pa3HLIX ycRopIITCJIHX /6/ o6HapyJReH YHHBepcaJII,HL!ll 

xapaRTep pacnpe.n;eJieHIIfi W 0
• YHIIBepcaJihHLie nIIOHHLie RJiacTepIJ W 0 B o6JiacTH 

bO/.o 2:: 50 ORa3aJIIICI, IIHTCHCIIBHO IIayqaeMIJMII CTPYHMII; AcnMnTOTIIqecRIIfi xapaRTep 

npoMeJRyToqHoti acIIMilTOTIIRII 6IJJI npoBepeH B o6JiaCTII 20 $ b0 ,0 $ 105 • IlapaMeTp 

n II3MepeHHOli 3aBHCIIMOCTII d~N = b1 ORa3aJICR YHHBepcaJihHLIM II paBHIJM n ~ 3 
o/3 o/J 

c ToqHQCThIO, JiyqIIIeil: 10%. BapIIOHHIJe RJiacTepIJ (IICCJie.n;oBaJIRCI, B OCHOBHOM npo-

TOHHL!e RJiaCTepIJ) TOJRe HBJIHIOTCR YHHBepcaJII,HLIMII peJIHTIIBIICTCRII-IIHBapnaHTHLIMH 

o6'heRTaMII, pacnoJIOJRCHHIJMII B MaJIOll ORpeCTHOCTII TOqeR UJ II UJJ. 9To HaXO)J;MTCH B 

xopoIIIeM corJiaCIIII C II3BCCTHOti rIInOTC30ll npe.n;eJII,HOfi <pparMeHTaUHII q_H.JIIi:ra Hero 

ROJIJier /12/, RoTOpaR HBJIHeTCR qacTHIJM cJiyqaeM 3aRoHa (6) npII a = I , j3 = II n 

n =0. 
IlpoBepRa nmoTe3IJ npe.n;efilHoli qiparMeHTaQnrr 6IJJia npoBe.n;eHa B.C.CTaBIIHCRHM 

n ero ROJIJieraMII /13/ B CBH3II C OTRpIJTIIeM RYMYJIHTIIBHoro 3q><peRTa. Oco6oe 3Ha

qeHIIe npII06peJio .o6rrapyJReHIIe paHHero BLixo.n;a Ha acIIMIITOTIIqecRnti peJRIIM B peJIH

TIIBIICTCRHX H.n;epHIJX CTOJIRHOBeIIHRX npII bn1 > 5, qTO COOTBCTCTBYeT 3Heprnn peJIH-
J -
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THBIICTCRIIX H.n;ep 3,5 A· r3B. Ilepexo.n;rrLili peJRHM II paHnnli Buxo.n; rra acrrMnTOTIIRY 

6LIJI nayqeH rpynrroti Jln illpe.n;epa /14/ (BepRJIH, CIIIA). 9m pe3yJihTaThl JIMeJin 

onpe.n;eJIHIOmee 3HaqeHIIe )J;JIH OROIIqaTCJII,Horo BLI6opa napaMeTpOB HYRJIOTpOHa, )J;JIH 

pa3pa60TRII rrporpaMMLI HCCJIC)J;OBarrrrfi B o6JiaCTH peJIHTIIBHCTCROli n.n;epHofi <pll31IRII II 

orrpe.n;eJICHIIH npe.n;eJIOB rrpIIMCHIIMOCTII rrpOTOH-HefiTpOHHOfi MO,!J;CJIII H.n;pa. Ilpe.n;cRa3a

TCJII,UaH CHJia 3aROHOMepuoCTeli nma (6) ORa3aJiaCI, oqeHI, 6oJII,IIIOfi. Oco6Lili HHTepec 

. npe.n;cTaBJIHCT ll3y<Ieune RYMYJIHTHBHMX CTpyfi (au6nBanne II3 H.n;ep UBCTHMX 3apH.n;oB). 

l13 :mcrrepnMenTaJI1,HLIX .n;arrnLix, noJiy<IeIIHLIX Ha ycTaHOBRe DELPHI, 6LIJia BM.n;e

Jieua n H3Mepeua 3- rJIIOOHHaR aepIIInHa /16/ (caMo.n;elicTBne rn10orrOB) npn n3yqennn 

qenrpexCTpyliHLIX co6LITHll e+ e- -+ q0tif.09-r9S. TeM caMMM y.n;aJIOCI, 3RC1IepnMeHTaJihHO 

npOBepnn rpynnoay10 CTPYRTypy xpoMo.n;nnaMnRn: SUe(3) , onpe.n;eJIHTb ornorneune 

Ne/NA qncJia UBeTHLIX nepeMeHHLIX RBapRa Ne R qncJiy UBCTHMX nepeMeHHMX rJIIOOHa 

NA : 3/8 . .LJ:aJihIIeliIIIee n3yqeHne TaRnX peaRuntt no3BOJIHT npoBCCTll pa3)J;CJibHOe H3Y

'leHne <ppanreurno:nommx qiyuRuntt RBapRoB W0tfi(bkxk) n rnIOoHoB w-r,s_ Oun .n;oJI

}KHLI OTJIHqaTI,CJ! OT ymrnepcaJibHMX pacnpe.n;eJieHnfi WO/ ( bkx k), Hafi.n;eHHMX paHee 6e3 

pa3.n;eJieHHH CTpyfi Ha RBapROBLie n rJIIOOHHLie /6/. AcnMIITOTnqecRnfi xapaRTep 3aKo

HOMepnoCTeit (6) II03BOJIHeT yTBepJR.n;aTb, 'ITO nJiaHnpyeMLie B UEPH 3RcnepnMeHTM no 

n3yqeumo CTOJIRHOBenntt H.n;ep CBHHUa npn 3Hepnrn 200 A r3B ne onpaB.n;aIOT MHOrHX 

Ha.n;eJR.n; n rHITOTC3, H3JIOJRCHHMX, HarrpIIMep, B /15/. 

Oco6o aRTyaJibHoe 3uaqeHIIe 
0

npno6peTaeT B nocJie.n;rrne ro.n;u n3yqeune nepexo.n;noro 

peJRJIMa: HYRJIOHHaR MaTep!IH - HBapR-rJIIOOHIIaR MaTepHH. 9Ta npo6JICMa, a TaRJRe 

nepe•mcJieIIHMe BIJIIIe, rnnpoRo 06cyJR.n;a10TcH Ha RpynuLix MeJR.n;ynapo.n;nux ROH<pepeu

UIIHX II oco6euuo na peryJIHPHLIX MeJR.n;yHapo.n;nux ceMnuapax "PeJIHTIIBIICTCRaR n.n;ep
HaH q>H3URa II HBaHTOBaR xpoMO,!J;JIHaMnKa", npoBO,!J;HMLIX B .LJ:y6ne. 9TH IIanpaBJieHHH 

3HcnepnMeHTaJibHMX.IIccJie.n;oBanntt 6IJJIH aRTHBIIo no.n;.n;epJRaHM H.H.BoroJI1060BMM. Orr 

Ha3IJBaJI IIX HCCJie.n;oBaHnet O:BeTHhlX CTeneHefi CB06o.n;u B n.n;pax. BoraTefiIIIaR HHTy:iI-

0:IIH BoroJI106oaa-<pII3HRa curpaJia oqen1, aamny10 poJI1, B cTaHOBJieHnn HOBIJX o6JiacTefi 

H.n;epHoit q>H3lIKII. 
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