
l 

bPWUlJ.fl l>fl.Qfl.lr USP. fl. lJ.U Sfl.Sllf-S 

U}uppwpJWCi '-lwqwpz "4.w1bppp 

QUl>-<l-"4.UCTfl UU4:bflWlH3fcrP.8 l}..flf..PU PbSbBP. U'UQU8fl 
~U'-1.UUUPfiNfubflQ W tiC<l-PP.S lflN:)''-lfi"l. Ulll}..tJL'UbflP. 

SbUflf..fcrBflf..'Ufif..U'{l[lflflblBUBP.fil>- .'.bfif..V.iBP.Uhoflfl W :)>flflU' 
.'.blil1Sfifll>-oflfl "lflAAlbU'Ubflfl lflf..CTUUl>- UBL Ubfcrfll}..'UtJPQ 

U.04.02 - «mhuuilJwfi !}>}lq{ilJw» uwufiwq}imntpJWUp 
:t>Jiq{ilJwuwphuwm}l.lJwlJ.wfi qlimnipJmfifihp}l. 

phlJ.fiwcmip qlimwlJwfi wum}16wfi}l hwJguwfi wmhfiwJ:ununipJwfi 

Ub"l.UUQ..flfl 

bPWUb-2000 

EPEBAHCKMM <l>J.13Ml.JECK.HYI 11HCT11TYT 

MxHTap.RH Barapm BUAepHeBHtJ 

Ypaa1mmrn tm:ia1~a Be'l'e BHe MaccoBoli noBepxaocnr M 
l\P)'l'Hf! llO,l\XOAhI K peweHIUO npo6AeMor 

I<.oppCAHI~HOHHJ>IX <PYHKIJ;HA H cpopM cpaKTopoB B TeOpMM 
TOtIHO pemaeMLIX MOAeAeH 

ABTOPEf/JEPAT 

Alll'l't'/)TllllHH Ha COHCKBHHe yvennoil CTeileHH KBHAHAllTB 

"'"·'llKO • MBTeMBTH'leCKHX Hayx no CIIeifHiVJ.I>HOCTH 

01.04.02 - reoperH'lecKa.a r/JH3HKa 

EPEB.AH 2000 



UmhfiwtununtpJWfi pMwfi hwumwmtlht t bph.wfip :)>pqJ.ilJ.wJJ.i pfiumpmmmmu 

q.pmwqwfi qhlJ.wqwp :bpquwp. qpwmpJmfifihpp phqfiwc)m, 
~- lf . .Pwpm21wfi 

'11w2mnfiwqwfi nfiipllluwtunufihp !bpquiup. qptnntpjntfifihpp qnqmnp 
q._ .2wt)lwpp&h ( .liT:bfl, fcl"p).ltltu}l.), 
!bpquwp. qpmmpJmfifihp).l qnqmnp, 
V. U. UfiwfiplJ.jwfi (bp!bP.); 

Unw2wmwp qwquwqhp111mp1mfi' .Pnfifip hwuw1uwpwfi, .Pnfifi 

'11w2m111wfimpJmfin lJ.wJwfiwtm t ~hlJ.mhuphpp 2000p. <huun li.00..-ltfi bpLwli)l 
:)>pqJ.ilJ.wJp pfiumpmmmnui qnflinut .Pfi~-p 024 uwufiwqpmwlJ.wfi tunphf1llll1u (bpLwfi, 

UtlttuwfiJwfi hIJPWJpfihflp t)l.2): 

UmhfiwtunumpJwfin lJ.wphtlt t c)wfinpwfiwt bp!bfl-p qpwqw11wfimu: 

Uhquwqpflt! wnwvtJ.wi>" t ''20" finJhUphflp 2000p. 

lfwufiwqpmwlJ.\IJfi tunphpq.}1 qpm12wpmmqwp lJ.,J['~ U. fO". lfwpqwpJwfi 

TeMa AHccepTa.ri;mr yrsepJKAeHa B EpeBaHCKOM cPH3H'IecKoM 

HHCTHTyre 

HayqHhle pyi<oBOAHTeJU> 

0¢HD;HaJU>HJ>Ie onnoHeHTbI 

BeAYIIJ;fill opraHH3aUIDI 

KaHA:HAaT cPH3.-MaT. HayK, 

f. M. Ba6yAJKHH 

AoKTop cPH3.-MaT. HayK, 

A»canapHA3e r. (T<l>l1, T6H./\.HCH), 

AoKTop cPH3.-MaT. HayK, 

AIIaHHK5!H H. c. (Ep<l>l1). 

BoHHCKHH ynHBepcwreT, BoHH. 

3am;HTa COCTOHTCSI "20" AeKa6pSI 2000 r. B 14.00 ''Ill.COB Ha 3aCeAaHHH 

cneu;murn3HposaHHoro coseTa EpeBaHcxoro cPH3H'WCKoro HHCTHTyra 

(EpesaH, yA. BpaTbeB A.J\HXaHSIH 2) 

C A:HCcepTauHe:H M0'1tHO 03HaKOMHTbCH B (51d5AfloTeKe Ep<Dl1. 

.ABTOpe¢epaT pa30CJ\llH "20" HOSI6pSI 2000 r. 

Y11eHbIA ceKpeTapb cneu. coseTa cJi 1 ,..r-' - ) A. T. Maprnptm 

' 

3 

OEI.I(AfI XAP AKTEPHCTHKA P AEOTbI 

ARzya4bHocTb reMf>l. 3a nocAeAHMe HeCKOAbKO AeCSITMAeTHH 

HCCAeAOBaHMSI TO'IHO pemaeMbIX HH3Kopa3MepHbIX MOAeAe:H 

KBaHTOBOH TeOpHH IlOASI H CTaTHCTM"'IeCKOH cPM3HKM CTaJl.H OAHOH H3 

6ypHO pa3BMBaIOID;HXCSI o6AaCTe:0: COBpeMeHHOH cPH3HKH. 3To 

o6ycAOBAeHo He TOAbKO MaTeMaTM'leCKOH IlpHBAeKaTeAbHOCTbIO 

nocAeAHMX, HO H AeHb 3a AHeM B03pacTaIOID;HMH np:HMeHeHMSIMH 

3TMX MOAeAeH B MHTepeCHbIX TeopMSIX OilMCbIBa.IOru;Mx Te HAM MHhie 

cPH3M11ecKMe SIBAeHMSI. AeAo B TOM 'ITO B conpeMeHHoH: cPM3MKe 

TO'IHO pelllaeMbie MOAeAM B03HMKaIOT KaK B TeCHO CB.Sl3aHHbIX c 

Teop:mrMM 3AeMeHTapHbIX qacTMD; H KBaHTOBbIX IIOAe:H CTpyttHhlX 

Teopmrx TaK H B MOAeASix CTaTMCTmieCKOH cpH3MKM OilHChIBaIOru;Hx 

BbICOKOTeMnepaTypHYIQ MAH HH3KOTeMnepaTypHYIO 

csepxrrpoBoAMMOcTb, KBaHTOBhiH 3cpcpeKT XoMa, 3cpcpeKT KoHAO H 

APyrMe npHMephI rAe CTaAKHBaeMcsi c rrpo6AeMo:H CMAhHbIX 

KoppeASiu;MH:. 5IpKHM rrpHMepoM TaKoro poAa SIBASieTOI KBaHTOBaSI 

xpoMOAMHaMMKa, rAe AO CHX rrop He pa3pellleHa rrpo6AeMa 

HeBhIAeTamur KBapKOB (KOHcpaHHMeHT): npH3BaHHhle OITMCaTb 

B3aHMOAeHCTBHSl KBapKOB Hea6eAeBhie KaJ1.H6pOBO'IHbie TeOpHH 

06J\aAaIOT TaK Ha3bIBaeMOH aCCHMilTOTH'leCKOH CB060AOH, 'ITO 

nperrsiTcTsyeT BhIIlOAHeHHIO TPaAlfD;HOHHOH TeopHH B03MYIIJ;eHHH Ha 

60Abll1HX paCCTOHHMSIX. 0AHa H3 B03MOJKHOCTe:H IIOHHMaHHSl 

npo6AeMbI KOHcpaH:HMeHTa CBH3aHa HMeHHO c HCCA0AOBaHHeM 

HHcppaKpaCHbIX IlOBeAeHHH KOppeASID;HOHHbIX cpyttKD;HH ( 1 +I)­
MepHbIX TO'IHO pelllaeMbIX MOAeAe:H KBaHTOBOH TeopMH IIOASI 

o6AaAaIOID;MX acHMilTOTM'leCKOH CB060AOH. 

Mo)KHO TaKJKe A06aBHTb, 'ITO TO'IHO 

ABYMepHbie MOAeAM cTaTHCTM'lecKoH: cPH3HKH 

MOAeAM Teop1rn IIOASI HHTepeCHbI He TOAbKO 

MHTerpHpyeMbie 

M (1+1)-MepHhle 

B cPH3HKe H 
MaTeMaTHKe, HOH B XHMHH, B reHeTHKe H AaJKe B MeTaAAyprHH, TaK 

KaK onpeAeAeHHbIMH TO'IHO pelllaeMbIMH MOA0ASIMH OilHCbIBaIOTCSI 

HeKOTOpbie 3cp¢eKTHBHO OAHOMepHble HAM KBa3H-OAHOMepHbie 
XHMH'leCKHe COeAHHeHmI. 

OcHOBHbie ycrrexH B ABYMepHbIX TeopHHx TO'IHO pemaeMbIX 

MOAeAe:H CBH3aHbI c ABYMH OCHOBOilOAOraroru;HMH HarrpaBAeHHHMH . 

ITepBoe M3 HMX OnHpaeTCH Ha KOHcPOPMHYIO CHMMeTpHIO [l], 
KOTOpo:H 06AaAdIOT HeI<;OTOpbie HerrpepbIBHbie KBaHTOBO-IIOA0Bbie 
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MOAe..llli H ABYMepHble MOAe..llli cTaTcpH3HKli B ToqKax cpa3oBoro 

nepeXOAd, TaK KaK B ABy-MepHH MacmTa6HasI HHBdTHdHTHOCTb, 

B03HHKdlOIIJ;ruI npH cpa30BOM rrepeXOAe, 3KBHBaJ\.eHTHa KOHcpopMHOH 

[2]. B MOAe.IUIX c KOHcpOpMHOH CHMMeTpHeH cpH3HqecKHe COCTO.SIHHSI 

OTIHCbIBaIOTC.SI ITOCpeACTBOM ITpeACTdB.l\.eHHH 6ecKOHeqHOMepHOH 

M.re6pbI BHpacopo c oITpeAeAeHHbIM u;eHTpa.l\.bHblM 3ap.SIAOM, qbH 

reHepaTOpbl CTpOHTC5I c ITOMOIIJ;blO 3.1\.eMeHTOB TeH3opa 3HCpnrn-

l1MITy.l\.bca [1]. B 3THX MOAe.JUix ycrreurno BblqHC.IUIIOTCSI 

Koppe.IUID;HOHHbie cpyHKIJ;HH, KOrAa rrpeACTdB.l\.eHH5I aA.re6pbl 

B11pacopo Bblpo:>KAeHhl (TaK Ha3blBaeMble pau;HoHaJ\.bHble 

KOHcpOpMHble TeopHH), a KOppe.IUIIJ;HOHHble cpyHKll,HH 

YAOBAeTBOp5IIOT oITpeAeAeHHbIM .llliHeHHbIM AH¢¢epeHu;HaAhHhIM 

ypaBHeHHHM. THrrHqHbIMH ITpHMepaMH TaKoro poAa .SIBMIIOTCH 

TeOpHH Becca-3yMHHO-HOBHKOBa-BHTTeHa, rAe KOppe.IUID;HOHllLJe 

cpyHKD;HH YAOB.l\.eTBopmoT AHcpcpepett:u;HaAbHblM ypaBHCHHHM 

KHHJKHHKa-3aMOJ\.OAqHKOBa [3]. B cTpyHHbIX TeopHHX KoHcpopMHbJe 

TeopHH ITO.JUI B03HHKaIOT ITpH KOMITaKTHcpHKau;1m H H3 3a Toro '1'1'0 

KBaHTOBble ITO.JUI OIIHCbIBdlOT CTerreHH CB060AbI accou;RRpOBdHllhJe 

co CTpyHOH a KOHcpOpMHruI CHMMeTpHH 5IBJUieTC5I CAeACTBlieM 

perrapaMeTpH3aIJ;HOHHOH HHBapRaHTHOCTH MHpOBOH rroBepXHOCTH 

o6pa3YJOIIJ;eHC5I rrpH ABHJKeHHH CTpyHbI [ 4]. 
BTopoe HaITpaB.l\.eHlie OCHOBaHO Ha (KBaHTOBOM H.l\.H 

K.l\.dCCHqecKOM) MeTOAe o6paTHOH 3dAaqfl pacceHHHSI H Ha aH3au;e 

EeTe [5,6], KOTOpbie OKa3bIBaIOTCSI qepe3BbiqaHHO 3cpcpeKTHBHbIMH 

ITpH paCCMOTpeHHH KaK AHCKpeTHbIX cTaTcpH3HqecKHX MOAe.l\.eH H 

MOAeAeH KBaHTOBOH TeOpHH ITO.JUI AOITYCKdlOIIJ;HX ToqHbie 

pemeTbiqHbie peryASipR3aIJ;HH (npR M.re6pa11qecKoM BapHaHTe 

aH3au;a EeTe [6]). TaK H HerrpepbIBHbIX MOAeAeH KBdHTOBOH TeOpHR 

ITO.JUI (ITpR KOOPAHHaTHOM Bap1rnHTe aH3au;a EeTe [5]). 3AeCb 

THITl'[qHblMH 5IB.IUIIOTC5I OAHOMepHbie u;eIToqKH re:ti3eH6epra, MoAe.l\.b 

Xa66apAa, mecTHBepmRHHruI H BOCbMHBepmHHHruI MoAeAH a TaK)Ke 

HeAHHeHHasI MOAe.l\.b lllpeAHHrepa, MaccHBHaSI MOAe.l\.b THppHHra H 

TeOpHH TIO.JUI CHHyc-fopAOH, KOTOpasI K TOMY JKe AOrrycKaeT 

pemeToqRYJO pery.JUip1rnau;mo [5]. 
Ho HeCMOTPSI Ha TO'IJHYIO mrrerpHpyeMOCTh, KOTOpmt 

IIOApd3y-MeBaeT TO'IJHYIO AH6f0116.l\H3aI~HIO COOTBeTCTBYIOll~HX 
faMH.l\.bTOHHaHHB H HdXOJKAeirne C'IIOK'l'pa, AO CHX rrop He SIB./UW'l'<'H 

BIIO.l\.He perneHHOH Bonpoc Bbl'IW~.l\PHHSI KOppe.IUIIJ;HOHHblX cpy111<1~11(i 
H cpopM cpaKTOpOB 3THX MOAC.l\O-tf. Me)l<Ay TeM, IIOC.l\.eAHHe SIBMllO'('(')I 

BaJKHeHllIHMH xapaKTepMCTHKllMH (jlH311'1JeCKOH CHCTeMhl. :vl3Jll'C"l'lllol 

.. 
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.l\.HIIlh HeMHoro ITPHMepoB, KOrAa KOppeASID;HOHHble cpyHKD;HH H 

cpopM cpaKTopbl yAaeTc5I Bblti:HCASITh. THrrHqHblMR ITpHMepaMH TaKoro 

poAa HBASIIOTCH ABJMepRrui: MOAeAh 113HHra H ABYMepHble 

pau;ROHa.l\.bHbie KOHcpopMHble TeopHH ITO.l\.H, rAe KaK pKe 

OTMeqaJ\.ocb, KoppeMIJ;HOHHhle cpyttKIJ;HH YAOBAeTBOp5IIOT .l\.HHeHHblM 

AHcpcpepeHD;Ha.l\.bHhIM ypaBHeHHHM. 

C1iTyau;HH 6oAee C.l\.OJKHruI AJ1.5i ocTaAbHbIX ToqHo pernaeMblX 

MOAeAeH. 3AeCb MOJKHO BhIAe.l\.HTb TPH OCHOBHbIX IIOAXOAa. ITepBbIH 

IIOAXOA B03HHKaeT ITPH H3yti:eHHH aHaAHTHti:ecKHx CBOHCTB H 

ypaBHeHRH: 6YTcTparra AJ1.5i S-MaTpHu; H cpopM cpaKTopoB, B 

HeITpepblBHOM ITpeAe.l\.e [7]. THIIH'IJHbIMH npHMepaMH MOAeAeH:, rAe 

AdHHbIH MeTOA npHMeH5IeTC5I, 5IB.l\.SIIOTC5I TeOpH5I IT0.1\.5! CHHyc-ropAOH 

l1 HeAHHeHHruI MOAe.l\.b lllpeAHHrepa. 

BTopoH: MeTOA OCHOBaH Ha npeACTaBJl.eHHH I'aMH.l\.bTOHHaHOB B 

Kati:eCTBe u;eHTpaAbHhlX 3.1\.eMeHTOB COOTBeTCTBYlQIIJ;HX KBdHTOBhlX 
A 

acpcpHHHbIX M.re6p J\.H uq (sl (2)) I HerrocpeACTBeHHO B rrpeAe.l\.e 

6eCKOHeqHoro 06'heMa [8]. TorAa rrpocTpaHCTBO COCTOHHHH CTpOHTC5I 

c ITOMOIIJ;blO MOAYAeH CTapmero Beca COOTBeTCTBYJOIIJ;eH aAre6pbI 
A 

uq (sl (2)). ITYTeM ITpeACTdB.l\.eHHH KOppeA5IIJ;HOHHbIX cpyttKIJ;HH l1 

cpopM cpaKTOpOB B BHAe q-AecponMHpOBdHHblX BepTeKCHblX 

orrepaTopoB, YAaeTCH HaHTH HHTerpaAbHhie ypaBHeHHH KOTOphIM 

YAOB.l\.eTBOpHIOT KoppeA.si:u;HoHHhie cl>YHKIJ;HH. THnHqHhIMH AJ1.5i 
HacToHru;ero TIOAXOAa HB.l\.HIOTCH mecTHBeprnHHHaH MOAe.l\.b H XXZ­
MOAe.l\.b feH:3eH6epra CO CTIHHOM 1/2. 

TpeTHH TIOAXOA ocHOBblBaeTcH Ha AeTa.l\.bHOM aHd.l\.H3e 

CTPYKTYPbI co6cTBeHHbIX BeKTopoB EeTe B paMKax KBaHToBoro 

MeTOAa o6paTHOH 3aAati:H pacce.Simrn H aAre6paHti:ecKoro aH3au;a 

EeTe [ 5]. B 3TOM IIOAXOAe rrpHXOAHTCH CTa.l\.KHBaThCH co cAoJKHoH: 

KOM6HHaTopHKOH, AJl.5i o6XOJKAeHH5I KOTOporo BBOASITCH 

BCTIOMoraTe.l\.bHbJe "AYa.l\.bHble" TIO.l\.H. I10Ayqa10uwec5I AJl.5i 
Koppe.l\.Hu;HoHHhlx cpyttKu;HH: H cpopM cpaKTOpoB AeTepMHHaHTHhle 

rrpeACTdB.l\.eHH5I 3dBHC5IT OT BdKYYMHblX cpeAHHX "AYa.l\.bHbIX" IIO.l\.eM, 

KOTOpbie He MO~ 6bITb ycTpaHeHbl H3 KOHeqHblX cpopMyA. f1o 3TOH 

npHqHHe B AdHHOM IIOAXOAe He YAaeTCH HaliTH HBHble cooTHornemrn 

AJl.5i KOppeMIJ;HOHHbIX cpyttKIJ;HH H cpopM cpaKTOpOB, XOT.SI MOJKHO 

l13BJ\.eqb xapaKTep HX IlOBeAeHHH Ha 60.1\.bmHX paCCT05IHH5IX, 

nocpeACTBOM pa3perneHH.SI COOTBeTCTBYJOru;eH: 3dAaqH PHMaHa­

fH.l\.b6epTa. 
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TaKHM o6pa30M, HaCTo.sun;ee COCTO.SIHHe npo6.11.eMbI TaKOBa 'ITO 

HeCMOTpH Ha OTMetJeHHbie Bhlme ycnexH, JKe.11.aTe.l\bHO HaHTH HOBbie 

MeTOAhl AMJ. Bbl'IHC.11.eHHH KOppe.11.HD;HOHHblX <PYHKD;HH H Q:>opM 

Q:>aKTOpOB, ACUOID;He HBHhle OTBeTbl. B 3TOM CBeTe HHTepeCHOH 

npeACTaB.11.SieTcH HeCTaHAapTHblH IIOAXOA .l\.yKHHOBa H 

3aMOAOA'IHKOBa. YKa3aHHbIMH aBTopaMH B cTaTbe [9] 6bl.ll.a 

npeAJl.OJKeHa TO'!HaH Q:>opMy.11.a A.11.H BaKYYMHbIX cpeAHHX OT 

3KCIIOHeHD;Ha.l\bHhlX II0.11.eH B MOAe.11.H CHHyc-fOPAOH, KOTpaH 

Il03BO.ll.HeT aHa.ll.H3HpOBaTb He TO.l\bKO KoppeMD;HOHHbie cl>YHKD;HH 

3TOH MOAeAH, HO H CAe.11.aTb npeAII0.11.0JKeHHH 06 aCHMIITOTOH'leCKHX 

IIOBeAeHIDIX HeKOTOphlX Koppe.11.SITOpOB B APyrHX MOAe.11.SIX, 

3KBHBa.ll.eHTHhlX c1myc-fopAOHY B HH3K03HepreTM'leCKMX rrpeAeAaX. 

HecMoTpH Ha MHOJKecTBO BblmenpHBeAeHHhlX npHMepoB a 

TaKJKe pa3.ll.H'!He IIOAXOAOB H pe3y.l\bTaTOB, BaJKHblM rrpeACTaB.ll.HeTC5.I 

o6o6m;eHHblH aHa.Jlli3, KOTOpbIH Mor 6hI npHBeCTH K 

CHCTeMaTH'leCKOMY MeTOAY HC'lepnb1Ba10m;eMY BCe C.11.Y"!aH. 

TipHMepoM MOJKeT C.11.YJKHTb r.11.y60Ka5.I CBH3b a.11.re6paH'leCKoro 

aH3an;a BeTe H ypaBHeHHH KHHJKHHKa-3aMOAOA'IHKOBa, Brrepsble 

OTMe'!eHHaH B [ 10) H II03B0.11.HBID;a5.I BIIOCA.eACTBHH nocTpOHTb 

pememrn 3THX ypaBHeHHH HCXOASI H3 TaK Ha3hIBaeMblX ypaBHeHHH 

aH3an;a EeTe BHe MaCCOBOH IIOBepXHOCTH, 5.IBHbIH BHA KOTOpblX 6bl.ll. 

npeAIIOAOJKeH B [11]. 3Ta CBH3b rrpoc.11.eJKHBaeTCH H Aa.l\bIDe, TaK 

KaK BhlHCHHeTCH 'ITO ypaBHeHHH BblTeKCUOID;He H3 cpH3H'leCKHMX 

coo6paJKeHH:i1: (B TOM '!Hc.11.e, H3 CPT-HHBapHaHTHOCTH) H 

YAOB.11.eTBOpHIOID;HeCH Q:>opM cpaKTopaMH, .SIB.11.HIOTCH pa3HOCTHhIMH 

aHa.11.oraMH ypaBHeHFIH KHHJKHHKa-3aMO.ll.OA 'IHKOBa (KBaHTOBble 

ypaBHeHHH KHHJKHFIKa-3aMo.11.oA'IHK0Ba), pemeHHH KOTOpl:>Ix 

3C!AaIOTCH HHTerpaAa.MH THIIa A,JKeKCOHa [12). 

Ije4bl0 4HCCe.JJTi!.I!HOHHoji pa6oTM !IB4HeTCH HCCAeAOBaHHe KaK y-JKe 

TPC!AFID;HOHHbIX, TaK H HOBbIX HeCTaHAapTHblX MeTOAOB BbI'IHC.11.eHHH 

KOppe.11.HD;HOHHhlX <PYHKD;HH H Q:>opM cpaKTOpOB B TeopHFI TO"l'.HO 

pemaeMhIX MOAe.11.e:H CTaTHCTH"l'.eCKOH cpH3HKH H KBaHTOBOH TeopHH 

IIOJUI a TaKJKe FI3yqeHHe BOIIpoca 0 CB.SI3HX pa3.l\.H'IHbIX TaKHX 

MeTOAOB, B TOM 'IHc.11.e Ha. rrpHMepe MeTOAll ypaBHeHHH aH3an;a Be·1·e 
BHe MaCCOBOH IIOBepXHOCTH, c n;e.11.hlO llOCAeAYIOID;ero B03MO}KHOl'U 

HX o6o6m;eHHH. 

.,, 
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Hayqaaa HOBH3Ha. 

1. c IIOMOID;bIO rrp5.!MbIX Bhl'IHC.11.eHHH AOKa3aHbI ypaBHeHHH aH3an;a 

EeTe BHe MaCCOBOH lIOBepXHOCTH AMJ. .ll.I06hlX KOHelJHOMepHblX 

rrpeAcTaB.11.eHHH Bcex rrpocTblX KOMrr.11.eKCHbIX a.11.re6p AH, KpoMe 

E8 , F4 H G2 . IlpH 3TOM pa3perueHa rrpo6.11.eMa HepapxHH B 

Q:>opMa.11.H3Me (K.11.accHtJecKoro} a.11.re6paHtJecKoro aH3an;a EeTe. 

2. IloKa3aHa HBHaH CBH3b ypaBHeHHH aH3an;a EeTe BHe MaCCOBOH 

IIOBepXHOCTH H xoporuo H3BeCTHOH peAyn;HpOBdHHOH MOAe.11.H 

CBepxnpoBOAHHKa BapAHHa-Kyrrrrepa-Illp:mpcpepa, KOTOpaH 

II03BOA.SieT HaHTH TO'IHhle co6CTBeHHhle cl>YHKD;HH H co6cTBeHHhle 

3HaTJemrn COOTBeTCTBYIQm;ero faMH.l\bTOHHaHa. 

3. Hcrro.l\b3Y.SI HBHhlH BHA HHTerpa.l\bHhlX rrpeAcTaB.11.eHHH AAfI. 
pemeHH:i1: ypaBHeHHH KHFIJKHHKa-3aMo.11.0ATJHK0Ba rro.11.yqeHHhlH c 

IIOMOID;bIO ypaBHeHHH aH3aJJ;a EeTe BHe MaCCOBOH IIOBepXHOCTH, a 

TaKJKe YlJHTbIBaH HHBapHaHTHOCTb Ha6.11.IOAaeMbIX B€.ll.H'lHH 

OTHOCMTe.l\bHO rrpeo6pa30BaHHH MOHOAPOMHFI, Bhl'!HC.11.eHbl 

'leTblpexTo'le'!Hhle KoppeA.SIIJ;HOHHbie cpYffKD;HH SU(3} MOAe.11.H 

Becca-3YMHHo-HoBHKOBa-BHTTeHa, aHa.11.H3 CHHFy.11.HpHocTeli 

KoTophlx no3BOAH.11.o HaliT:e: CTPYKTypHhle KOHCTaHTbl a.11.re6pbl 

orrepaTopoB AJ1.H onepaTopoB rrpHcoeAHHeHHoro H 

<PYHAaMeHTa.11.bHbIX rrpeACTaB.11.eHHH. 

4. PaccMoTpeHbl MaccHBHaH MOAe.11.b T:e:ppHHra H 3KBHBa.11.eHTHaH 

TeopHH II0.11..SI CHHyc-fopAOH B eBKAHAOBOH cpopMy.11.HpOBKe. 

Pa3pa6oTaHa Teop1rn: B03MYID;eHHH BOKpyr CB060AHO-Q:>epMHOHHOH 

TO'IKH B MaccHBHo:i1: MOAe.11.H T:e:ppHHra, B paMKax PCIAHa.11.bHoro 

KBaHTOBaHHH. c IIOMOI.D;bIO 3TOH TeopHH B03MYID;eHHH Bhl'IHC.11.€Hhl 

BaKKYMHbie cpeAHHe OT 3KCIIOHeHD;HaAbHblX rro.11.eli B MOAe.11.H 

CHHyc-fopAOH B rrepBOM IIOPHAKe no KOHCTdHTe B3aHMOA€HCTBHH 

MOAeAH THppHHra. Ilo..11.yqeHHble pe3y.Jl.bTaTbl cor.11.acyroTcH c 

TO'IHOH cpopMy.11.oli .l\.yKHHOBa-3aMO.ll.OA'IHKOBa H IIOATBepJKAaIOT 

3TY rHnoTe3y B BbIIIIecKa3aHHOM npH6AHJKeHHH. 

5. Pa3pa6oTaH HOBbIH MeTOA BbI'!HC.11.eHMH cpopM cpaKTopoB 

.ll.OKa.11.bHblX onepaTopoB, npH KOTOpOM BblHB.11..SieTCH CBH3b MeJKAy 

TPYAHO ycpeAHHIOID;HMHCH AOKaAbHblMH onepaTopaMH, c noMOI.D;hro 

TJero yAaeTcH HaHTH YJKe .11.erKo ycpeAmnom;:e:ecH He.11.0Ka.11.bHble 

onepaTOpbl H B KOHe'IHOM C'leTe BhI'IHC.11..SITb cpopM cpaKTOpbI 

nepBoHa'laAbHbIX .ll.OKa.11.bHblX onepaTopoB. MeTOA rrpHMeHeH B 

H30TpOIIHOH cpeppoMarHHTHOH MOAeAH fe:H3eH6epra co CIIHHOM 
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1/2, rAe BblqHCAeHbl cpopM cpaKTOpbl AOKaAbHOM IIAOTHOCTH 

3HeprHH. 

/lJJaKTl!'lJBCKilH geHHOCTh WOOTM 
Aµ pemeHHH rrpo6AeMhl cpopM cpaKTOpOB H 

KOppeAHIJ;HOHHblX <PYHKll;HM, AO CHX rrop IlOAHOCThIO He 
HcqeprraHHOM B TeopHH TO'IHO pemaeMbIX MOAeA.eH, He06XOAHMhl 
HCCJ\.eAOBaHHH yJKe H3BeCTHblX MeTOAOB li BhlHBJ\.eHHH CBH3eM 
MeJKAy HHMH. YpaBHeHHH aH3au;a EeTe BHe MaccoBoli 
noBepXHOCTH, AOKa3aHHble B AHCCepHau;:mi IIO'ITH AA.H Bcex 
CA.Y"tJ:aeB, MO>KeT CAyJKHTh CBH3YIQII.J;HM 3BeHOM Me)J{Ay MOAeAHMH 
rAe 3Ta rrpo6AeMa pemeHa IlOAHOCThlO H MOAeAHMH, rAe 
HeH3BeCTHhl MeTOAbl Aa:rom;He HBHhle Bb!pa>KeHHH AAH cpopM 

cpaKTOpOB H KoppeAHll;HOHHblX <PYHKll;liM. 
3KBHBaA.eHTHOCTh peAYii;HpoBaHoli MOAeAM EKill H 

ypaBHeHHM aH3aii;a EeTe BHe MaCCOBOM IIOBepXHOCTH MO>KeT 6bITb 
HCIIOAb30BdH rrpH HCtA.eAOBaHHH TaK Ha3hlBaeMbIX 
cBepxnpoBOAHII.J;HX aTOMOB. B rrepcrreKTHBe B03MO>KHhI TaK)Ke 
HOBble IIOA06Hble o6o6m;eHH51 ypaBHeHHH aH3au;a EeTe BHe 
MaCCOBOH IIOBepXHOCTH AAH HCCJ\.eAOBaHHH aHaAOrH'IHblX 
cpH3H'leCKHX CHCTeM c 6oAee BhlCOKOM CHMMeTpHeH. 

Pa3pa6oTaHHM TeopHH B03Mym;eHHH, KpoMe rrpHMhlX 
rrpHMeHeHHH, HBAHeTCH TaK>Ke HHTepeCHOM TeM 'ITO pa6oTaeT B 
ycAOBHHX HBHOM 3aBHCHMOCTH faMHAhTOHHaHa OT BpeMeHH. 

TipeMO)KeHHblH MeTOA Bbl'lHCJ\.eHHH cpopM cpaKTOpOB MO)KeT , 
6bITh HCIIOAh30BaH MH Bhl'IHCAeHHM Apyrnx aHaA.OrH"tJ:HhIX 
o6'beKTOB B TeopMHX AOIIycKaIOm;nx TO'lHbie pemeHHH B paMKax 

aA.re6paH"tJ:ecKoro aH3an;a EeTe. 

HayY:HMe poAo;KeHl!JI BMHOCl!MMe Ha :@ml!zy. 

1. AoKa3aTeAbCTBO ypaBHeHHM aH3au;a EeTe BHe MaccoBo:H 
IIOBepXHOCTH MH Bcex npocTblX KOMIIJ\.eKCHbIX aA.re6p /\H 

KpoMe HCK.iUO"tJ:MTeAbHhlX aA.re6p AH E8 , F4 H G 2 . 

2. TipHMaH CBH3h ypaBHeHMM aH3au;a EeTe BHe MaCCOROH 
rroBepxHoCTH c peAYIJ;MpoBaHHOM MOAeAhID EKill. 

"' 

"' 1 

9 

3. BhPmcAeHHH HeKoTophlx T.JeThipexTo'leT.JHhIX KoppeAHTopoB H 
CTPYKTYPHhlX KOHCTaHT MH SU(3) MOAeAM Becca-3YMHHO­
HoBHKoBa-BHTTeHa. 

4. Pa3pa6oTaHHM TeopHH B03MYII.J;eHMH MH MaccHBHOM MOAeAM 
TnppHHra B paMKax PdAHaAbHoro KBaHTOBaHHH B eBK.llliAOBOM 
cpopMyAMpOBKe TeopHH H Bhl".JHCJ\.eHHble c ero IIOMOII.J;hIO 
BaKYYMHble cpeAHHe 3KCIIOHeHii;HaAbHhlX 110.11.eli B MOAeAH 
CHHyc-fopAOH. 

5. MeTOA BhlT.JHc.11.eHHH cpopM cpaKTopoB H era rrpnMeHeHHe B 
MOAe.11.H H30Tpo11Horo cpeppoMarHeTHKa fe:ibeH6epra. 

Annpo6ag!!JI na6oTM. 

OcHOBHhie pe3yAhTaTbl AHccepTau;HoHHOM pa6oTbl 
AOKJl.aAb!BaJ\.HCh H o6CYJKAaAMCb Ha MeJKAYHaPOAHhlX KOHcpepeHll;HHX 
"Duality and Non-Perturbative aspects of QCD", KeM6p:HA)K 1997, 
"Selected Topics of Quantum Field Theory and Quantum Statistics", 
T6HAMCH 1999, "New Theoretical Approaches to Strongly Correlated 
Systems", KeM6pn~ 2000, "Selected Topics of Theoretical and 
Modern Mathematical Physics", T6HAHCH 2000, Ha 
pecrry6AMKaHCKOH KOHcpepeHii;HH M0.11.0AblX Y"tJ:eHHblX "<DH3HKa-99", 
EpeBaH 1999, a TaIOKe Ha ceMHHapax B EpeBaHcKoM <DH3RqecKoM 
I1HCTHTYTe. 

fly6.A!!KiUIHH. 

Tio TeMe AHCCepaTii;HOHHOH pa60Tbl orry6.11.HKOBaHo 5 HaY"tJ:HbIX 
pa60T, CITHCOK KOTOphIX rrpHBOAHTCH B KOHll;e aBTopecpepaTa. 

CmyK;cvpa 4Hcceo:cagHH. 

AHccepTaii;HH cocTOHT H3 BBeAeHHH (r.11.aBa 1), IIHTH rAaB, 
3a.KA.IO"tJ:eHHH H CIIHCKa .11.HTepaTYTbl H3 93 HaHMeHOBaHHH. 06m;HH 
o6'beM pa6oTbl COCTaBAHeT 121 CTpaHHii; rre'laTHoro TeKCTa. 

i: 
I 

: I 

I 

I: 
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CoAepiKaH:ue Pa60T1>1 

Bo BB('AeHHH {rAaBa 1) 06ocHoBaHa aKryaJ\.hHOCTb TeMbI H 

CAeJ\.aH KpaTKHH 063op no npo61\.eMaM 3aTPOHyrbIM B AHCCepTaIJ;HH. 

1131\.0JKeHhl npaKTHqecKaJI u;eHHOCTb H KpaTKOe COAepJKaHHe pa6oTbI. 

Bo BTopoji rAase AHCcepTau;HH paccMaTpHBaIOTrn ypaBHeHHH 

aH3au;a EeTe BHe MaCCOBOH noBepXHOCTH H MX npHMeHeHirn. 

B§2.1 rroKa3aHo KaK faMH.l\hTOHHaHbI MarHeTHKOB foAeHa 

CB5:!35:!Hhl c OCHOBOnOJ\.Oraroru;HMM 05'beKTaMH aA.I'e6paHqecKoro EeTe 

aH3au;a 11 B paMKax ::iToro ¢opMaAH3Ma onpeAeAeHhl ypaBHeHHH 

aH3au;a EeTe BHe MaCCOBOH IIOBepXHOCTH. 

B§2.2 npHBeAeHo AOKa3aTe.l\hCTBO ypaaHeHHH aa3au;a EeTe 

BHe MaCCOBOH IIOBepXHOCTH A1\.5I Bcex npoCThlX KOMIIAeKCHhlX aA.I'e6p 

AH KpoMe E8 , F4 H G 2 , KoTopoe orrHpaeTCH Ha AOKa3aHHyro B BHAe 

npe,ll,l\.OJKeHH5I KOMOHHaTopayro cpopMYAY, B KaKOM TO CMhlCAe 

pa3pernaroru;yro npo6AeMY HepapXHH {KAaccHqecKoro) 

Mre6paHqecKoro aH3au;a EeTe. AaAee AOKa3aTe.l\hCTBO 3aBeprnaeTCH c 

IIOMOID;bIO MaTeMaTHqecKoH HHAYKIJ;HH no paHry aAre6pb1 AH, HCXOM 

H3 YJKe M3BeCTHoro CAyqaJI BhlIIOAHemrn 3THX ypaBHeHHH A1\.5I 
Mre6phl AH sl{2) c paHroM 1. 

B§2.3 o5cYJKAaeTcH npHMeHeHHe AOKa3aHHhlX ypaBHeHHH AA5I 
IIOCTpoeHH5I HHTerpaAbHbIX npeACTaBAeHHH perneHHH ypaBHeHHH 

KHIDKHHKa-3aMoAOA qHKOBa. 

B§2.4 npHBOAMTCH rrpHMep HCIIOJ\.b30BaHH5I ypaBHeHHH 

aH3au;a EeTe BHe MaCCOBOM IIOBepXHOCTH, HMeHHO B cpM3HqecKOH 

MOAeAH cBepxnpoBOAHHKa Eap,a,HHa-Kynepa-IllpHcpcpepa. IToKa3aHo, 

qTo c IIOMOID;blO 3TMX . ypaBHeHHH MOJKHO AHaroHaAH30BaTb 

peA~HpOBaHHhlH faMHAbTOHHaH EapAHHa-Kynepa-IllpHcpcpepa, 

HaAaraJI ypaBHeHHH THIIa EeTe Ha crreKTpaAbHble napaMeTpbI 

cooTBeTCTBYJOID;HX EeTeBCKHX BeKTopoB. 

B umv.e# rAane paccMoTpeHa KoHcpopMHaJI TeopHH noM Becca-

3YMHHo-HoBHKOBa-BHTTeHa c rpynno:H CHMMeTpHH SU(3). 
B§3.1 npHBeAeHbl OIIHCaHHH MOAeAM H MeTOAa aAre5pbl 

TOKOB-reHepaTopoB KOHcpOpMHhlX H rpynnoBbIX npeo6pa3oBaHMH, c 

noMOID;bIO KOToporo H TO'lHO pernaeTCH HaCTOHID;M MOAeAb TeOpHH 

noM. IToAp06Ho paccMoTpeHbI B03MOJKHbie npeAcTaBAeHMH 

noAynpHMoro npOH3BeAeHMH aAre6p BHpacopo H Kau;a-MyAH B 

ceKTope 6eccIIHHOBhlX onepaTopoB IIOAH H pa3AO:>KeHHe 

~ 

' 

' ~-
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onepaTopHo:ii Mre6pb1 no rrpeACTaBAeHHHM cTapmero aeca 3TOH -

aAre5pbr. 

B§3.2 c IIOMOID;blO IIpHB~AeHHhlX BO BTOpo:H rAaBe 5IBHbIX 

HHTerpaAbHhlX rrpeACTaBJ\.eHHH perneHHH ypaBHeHH KHMJKHMKa-

3aMOAOA qMKOBa, HdHAeHhl HeKOTOpbie qeTbipexToqeqHhle 

KoppeAHIJ;MOHHhle cp)'HKIJ;HH, rrpHHHMaJI BO BHHMaHHe TaK:>Ke 

CBOMCTBO HHBapMaHTHOCTH cpH3MqecKX Ha6AIOAaeMbIX 

(KoppeMIJ;HOHHbIX cp)'HKIJ;HH) OTHOCHTe.l\hHO npeo6pa3oBaHHH 

MOHOAPOMHH. 

B§3.3 MCCAeAOBaHhl CHHryMpHOC'fH HaHAeHHbIX B 

npeAbIAym;eM naparpa¢e qeThlpexToqeqHhlX KoppeMTOpoB B s- M t­
KaHaAax pacce.srnrui:, npM ITOMOID;H KOTOpbIX ITOCJ\.e cpMKCaIJ;HH 

oTHOCMTe.l\hHbIX HopMHposoK noAeli HaHAeHhI Bee CTPYKTYPHhle 

KOHCTaHTbI aAre5phl onepaTopoB, OTHOCHID;Hecsr K IIOAHM 

IIpHCOeAHHeHHOro M ¢YHAaMeHTaAbHbIX npeACTaBAeHHH. 

B Y-eTB~pTOJf rJJ.ase npHBeAeH o63op 6yrcTpanHoro MeTOAa 

BhlqHcAeHm1: cpopM cpaKTOpOB BHe MaCCOBOM IIOBepXHOCTM, TaK 

Ha3bIBaeMOH "cpopM cpaKTOpHOH nporpaMMbI
11 

Ha IIpMMepe 

KBaHTOBOH TeopHH IIOAH CHHYC-I'OpAOPH, CAeAYSI MaTepMaAaM CTaTbH 

[13]. 
B§4.1 IIOA o6ru;MM Ha3BaHHeM ycAOBHH "MaKCHMaAbHOM 

aHal\.HTM'lHOCTM
11 

paccMaTpHBaIOTCSI OCHOBOIIOAararoru;He aKCHOMbI 

cpopM cpaKTOpHOH nporpaMMhl, KOTOpble CAeAyroT H3 orrpe,a,eAeHHhlX 

coo6paJKeHMH aHal\.HTHqHOCTH B cpH3HqecKOH OOAaCTH a TaKJKe M3 

Tpe5oBaHH5I HHBapMaHTHOCTH cpH3HqecKOH TeOpHH OTHOCHTe.l\hHO 

CPT- npeo6pa3oBaHMli. ITo,a,qepKHBaeTCH TaKJKe, qTo OHM qacTMqHo 

::iKBHBaAeHTHbI KBaHTOBbIM ypaBHeHHHM KHHJKHMKa-3aMOAOA qHKOBa. 

ITpHBOAHTCH TeopeMa, Aaroru;aa HHTerpaAbHbie rrpeAcTaBJ\.eHHH AJ\.H 
pemeHHH ycAOBHM "MaKCHMaAbHOH aHdAHT~HOCTH11 • 

B§4.2 rrpeACTaBAeHbI pemeHHH ypaBHeHMH BaTCOHa B M:OAeAH 

c:irnyc-ropAOH, KOTOpbIM YAOBAeTBOp5IIOT COOTBeTCTBYJOID;He 

,a,ByxqacnrqHble ¢opM cpaKTOpbI. 

B§4.3 npHBeAeHHM TeopeMa npHMeHHeTCH B MOAeAH CHHyc­

ropAOH AJ\.5I BbiqHcJ\.eHirn cpopM ¢aKTOpa Tpex (aHTH) COJ\.HTOHOB 

(cflYHAdMeHTaAbHoro orrepaTopa po:>K,a,eHMH H YHMqToJKeHMH 

cpepMHOHOB MaccHBHOH MOAeAH THppHHra If/±, KOTopbIM coeAHHHeT 

TpH {aHTH) COAHTOHbI C BaKYYMOM). 
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4. HHTerpaAbHbIX rrpeACTaBAeHHM AMI pemeHHM ypaBHeHHH 
KHHJKHFIKa-3aMOAOA'IHKoBa, noAyqeHHhlX H3 ypaBHeHMli aH3au;a 
EeTe BHe MdCCOBOH IIOBepXHOCTH, a TdKJKe Y'lHThIBaH 
HHBapMaHTHOCTb KoppeMII.J;HOHHbIX cp)'HKI.J;HH OTHOCHTe.l\.bHO 
rrpeo6pa30BaHHH MOHOAPOMHH. c IIOMO~blO Ha:liAeHHbIX 
KOppeMITOpOB Bhl'IHC.l\.eHbl CTpyi<TypHhle KOHCTaHTbI aAI'e6pbI 
orrepaTopoB AMI rrpMcoeAMHeHHoro H <PYHAaMeHTaAbHhIX 
npeACTdB.l\.eHHH. 

5. Pa3pa6oTaHa TeopHH B03Mym;eHHH BOKpyr CB060AHO-
cpepMHOHHOH TO'IKH B MaCCHBHOH MOAeAH THpplrnra, B paMKax 
PdAHaAbHoro KBaHTOBaHIDI B eBK.l\.MAOBOH cpopMyAHpOBKe. C 
IIOMO~bIO 3TOH Teop1m B03Mym;eHHH BbI'lIHC.l\.eHbI BaKKYMHbie 
cpeAHHe 3KCIIOHeHI.J;HaAbHbIX IIOAe:H B 3KBHBa.l\.eHTHOH MOAeAH 
ornyc-fopAOH, B rrepBOM IIOPHAKe no KOHCTaHTe B3dHMOAeHCTBIDI 
MOAeAH TMppHHra. TioAyqeHHhie pe3y.l\.bTdThl corAacyroTcH c 
TO'IHoli cpopMyAo:H rrpeAAO:>KeHHOH AfKHHOBhlM M 
3aMO.l\.OA'IHKOBOM H IIOATBep)I(AalOT 3TY rHIIOTe3y B AdHHOM 
rrpM6AHJKeHHH. 

6. Pa3pa6oTaH HOBhlH MeTOA Bhl'IHCAeHH51 cpopM cpaKTopoB 
AOKaAbHhlX orrepaTopoB, B ¢opMaAH3Me aAI'e6paH'lecKoro EeTe 
aH3au;a. MeTOA peaAH3oBaH AMI H30TporrHoro ¢eppoMarHeTH:Ka 
fe:H3eH6epra co CITHHOM 1/2, rAe BhI'IHC.l\.eHbI cpopM cpaKTOpbI 
AOKaAbHoli IIAOTHOCTH 3HeprHM B o6KAa.a,Kax EeTeBCKHX 
COCT051HHH. 
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Ui.hpmpwq.]lp. 

UmhUwtununtpJmUJ! U@pqwa t ozqp]lm ]lUmhqplj_IU]_ llllilhtUh]l, 
uwuUwqnpwUJ.hU, qnU1Jnpu hwuwlw1.pmpJWUp omnqwa hplJ.lUllP 
pqwUmwJ]lU qwzmhp]l SU(J) 4.huu-Qmu]1Un-tm@mnq-4.]1mmh!i]1 L. .PhmhJP 
wUqwg]l hIJ.wUwqnq 02qpl1m tmO-lj_IU]_ upUmu-q..nJ11lllU L. S]lpppUqp uwuu]ltl 
mhumpJmUUhpp, ]1U~UJ.hu UwL. ..!,wJqhUphpqp ]lqnmpnUJ. 1JhppnuwqUhmpqp 
mumuUwu]lpn1pJWUJ!: <.wmmq mzwqpmpJmU t qwpaqwa uwuuw1P. 
UUJqhphmJp]lg qmpu .PhmhJ]l UJUqwg]l hwlj_UJuUJpn1uUhppU: 

Uztuwurn1Upmu umwgqUJa hpuUwqwa wP11JmU11UhpJ! hhmL.1w1U hfi. 
1. fi1qqwqp qnup}lfiwmnp)lqwJ]1 u]12ngnq, gwfiqUJgUJO' uwMwfiw$wq 
lilllPnll.WqwUmpJWUp fibpqw1wgmufihpp qhUJ.I!mU WUJ.UigmglJ.ht hU umumµJp 
umqhphnljppg qmpu .Phmbjp wUqwgp hmqwuwpnuiahpfi p11111p UJ.Wpq 

qntlUJ.thpu l]1l1 hwfipmhwz]llj_Uhpp hwuwp, pmgp E 8 , F4 L. G2 pmgwn]lq 

UJ.Wpq hwUpwhw2PlJ.lihpl1: liJll pqmu, tmb'lJ.ht t (qmuwqmU) Phmh1l1 
hmUpmhwzqmqmfi wUqwg]l h]lhpwplu]lmfib1l]l pWJ11llllJP1!: 
2. <.wumwmqh1 t UUlUUWJ]l uwqhphnlJpl1g l],lll]lU Phmh]]1 wUquigp 
hmqmuw11muUhp]l L. tUIJUnphU hmJmU]l .Pw]l1l]lfi-limUJ.bp-Cp]11J1:>hpl1 
qhphmqnJ11luilJ.wUmpJwfi unqhlJ.i hwuUipcJh11mpJmUJ!, npJ! pmJt t mwlJ.iu 
qmUbt <.wu]l1mnU]lU11il1 uh$wqillfi :):>mfiqg]lwUbpU m ub$mqwU wpcJh11fihp]!: 
3. Oqmtlhtntl qhpnh]lz1w1 PhmhJp UifiqUig]l hwqwuwpn1u(ihp]lg umwglj_Ill]_, 
Y:lil1dU]lq-Qwun11111l)lqn@ hwqwuwpn1ufihp]l imamuUhp]l ]1Umhqpm1 
Uhpqw1wgmufibp]lg, hwztlilht hU SU(J) ~ttuu-Qmu]lUn-'l,,n@mnq-4.]lmmhfip 
mhumpJwU npnz pumwqhm qnpphumumpfibp, npwfig oqUmp1wup hmzqilht 
ta d]lillqgqma L. :):>mUqwuhUmwt fibpqw1wgmuUbpnq aLwqmtulJ.IU]_ qwzmhpp 
qmnmgqwb"pwJJ.1.U hwummmmfiUhp]!: 
4. Spppl1Uql1 uwuu]ltl unqhtlt wqwm 1Jbpu]lnUwJpfi qhmp 2mp2 uzwqlJ.ht t 
tunmnpn1ufibp}1. mhumpJmU' tqqtltllJwU aL.wqhpUJ.UWU nmqpm1 
pqwUmmguwfi 2P2ll1fiwqfihpn1u: liJq tumnnpn1uUhp]l mhump1wU 
oqfimpJwUp hillzqtf.ht bfi hU1UU1pdhp upfimu-q..n]ll],llfi dnqhlJ.i tpuUJ.nUhUgJUil 
qwzmhpp qwqnm1.uw1]1G. up2}1.fiuhp1!' SppppUqp unqbt]1 J.linlumqqhgmpJwU 
hmummmmUl1 UlllU12}1.U qwpqnq: Umwgtl,UIO- WpI].JmfipUhp]! qm]lIU]_ bU 
lmliJwliml-Qwu111nqlpqntf.11 h!ipwqpwa 02q11]1.m pwUwaLp WUJ.W9lllJ9 
UUlllWJht: 
5. lnqw1 j:)n11u :):>wqmnpUhpp wpctbpwtf.npuwfi hwuwp finp unmbgmu t 
uzwqtf.ht' PhmhJP hwUpwhwzqwqwU wfiqwg]l 1JnpuwlJ.iqup zp2wfiwqfihpn1u: 
Uhp1111U oqmwqnpO-tlbt t ..!.wJqhfipbpqp pqnmpnUJ. 1JbppnuwqUpuwqwU 
unqhlJ.i qhUJ.I!mU, np]l hwuwp umwgtf.ht ta tUbpqpwJ]l 1nqw1 ]umn1p1wfi 

j:)npu :pwqmnpfih11J!: U A <::..I!/~ 
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