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AKTYaJibHOCTh TeMhI 

Han6orree o6merrpIIH.sITa.sI Ha cero,llH.sIIIIHlIH neHb raMIIJibTOHOBa cpop

MymrpoBKa O6me11 Teop1rn OTHOCIITeJibHOCTII ocHoBaHa Ha ALIM rrapaMe

Tp1naunn 4-x MeTpUKlI rrpOCTpaHCTBeHHO-BpeMeHHOro MHOroo6pa3lIH. M3-

Ha'laJibHO TaKa.sI cpopMJJIIIpOBKa pa3BIIBaJiaCI, ,llJI.sI uerreii KBaHTOBaHIIH rpa

BIITaUIIOHHoro IIOJI.sI, ,llJI.sI qero rrpoBO,lllIJIIICb lIHTeHCIIBHhle lICCJie,lloBaHn.sI C 

uerr1,10 Bhl.sIBrremrn reoMeTpuqecKoro II JlIIHaMII'lecKoro conepLKaHII.sI ALIM 
rrapaMeTpOB II, TaK Ha3hlBaeMoro, q>II3II'leCKOro CeKTOpa rrepeMeHHhlX co

OTBeTCTBYIOIIIIIX rpaBlITOHHhlM CTerreH.sIM CB060.llhl, TaK2Ke BeJIIICI, IICCJie

.llOBaHirn IIOCBHIIIeHHhle aHaJIII3Y rrpo6JieMhl Ha'laJibHhlX ,llaHHhlX, rrpo6rreMe 

3Heprun: II IIOBepXHOCTHhlX 'IJieHOB. 

O.llHaKO, cymecTBJIOT HeCKOJibKO Bee eme He perneHHhlX rrpo6rreM KOTO

pbre 3aTpy.llH.sIIOT KoppeKTHOe KBaHTOBaHIIe rpaBIITanIIOHHOro IIOJI.sI .. OT

MeTIIM HeKOTopohle II3 HIIX. 

IIepBa.sI II3 HIIX - 3TO rrpo6JieMa raMHJibTOHIIaHa. Lierro B TOM, 'ITO 

OTO, HBJI.sIHCb CIIHryrr.s1pHoii Teopneii c rrepBII'IHhlMII II BTOpII'IHhlMII CB.sI-

3.sIMII rrepBoro pona, IIMeeT raMHJibTOHIIaH rrporrop:a;noHaJibHhlll CB.sI3.sIM ll 

paBeH HJJIIO Ha ypaBHeHII.sIX ,llBIILKeHIIH. 3TOT cpaKT 3aTPY.llH.sieT O,llH0-

3Ha'IHOe orrpe,lleJieHIIe reHepaTopa 3BOJIIOUIIH ,llJI.sI cpyHKD;IIll COCTOHHlI.sI B 

KBaHTOBOH TeOpIIll II llHTeprrpeTannro 3Heprm1 rpaBIITaD;IIOHHOro IIOJI.sI. 

Ilp.s1Moe 2Ke KBaHToBaHne CB.sI3eii, naromee, HarrpnMep, ypaBHeHHe Ynrrepa

Lie-BIITTa, rrpIIBO.lllIT K HeHOpMnpyeMoii BOJIHOBOH cpyHKD;IIII COCTO.sIHIIH. 

IIo-Bll.lllIMOMy, TaKOe IIOJI02KeHIIe 6yneT IIMeTb MeCTO ,llJI.sI Bcex o6meKOBa

pnaHTHhlX MeTpnqecKIIX cpopMyJIIIpOBOK rpaBIITaD;IIlI. 

BTopa.sI rrpo6JieMa - 3TO caMocorrracoBaHH0CTb Te0pIIU B03Myru:eHH.sI. 

KaK 6bIJIO 0TMeqeHHo eme K. Kyxap2KoM (1970), rnmpT-BeKTop BhlrranaeT 

II3 ypaBHeHIIH CB.sI3ll rrpH B3HTHII ,llllBepreHD;IIII OT rrorrepe'IHOH CB.sI3II, a 
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JI3IIC-q>JHKUIUI noo6me He BXO.llIIT B mrneapII30BaHHbie ypaBHeHIUI cm.nu. B 
3TOM II COCTOIIT HeCaMOCornacoBaHHOCTb, 'ITO, B CBOIO O'Iepe.llb, CIIJlbHO '3a

TpynmreT q>opMym1ponKy rrepTyp6aTIIBHoii KBaHTOBoii TeopIIII. .Ile11cTDH

TeJibHo, MeTpII'IeCKOe rrpe)lcTaBnemre q>JHKUIIOHana COCTO.HHIIII OCHOBaHO 

Ha rrpe.llIIOJI02KeHIIII, 'ITO KOMIIOHeHTbI MeTpII'IecKoro TeH3opa 9ik MoryT 

6hlTb B3.HThl KaK He3aBIICIIMhle rrepeMeHHhle. B KJiaCCII'leCKOII Teopuu 3TO 

rrpenrrono2Kem1e 6hlno cq>opMym1ponaHHO KaK "thin sandvich theorem", co

rnacHo KOTopoii Ha'lanbHhle 3Ha'leHIUI 9ik BMeCTe C IIpOII3BO)lHbIMII 9ik,O O.ll

H03Ha'IHO (rrpII IIO.llXO.ll.HIUHX rpaHII'IHbIX ycnomrnx) orrpeneJI.HIOT MeTpIIKY 

rrpocTpaHCTBa-npeMem1. Ilpenrronararo-i, 'ITO 3anana.a Ha Ha'IaJibHoii: rn

rreprronepxHoCTII 9ik,O II 9ik, II HCIIOJ1b3J.H 'leTbipe ypaBHeHIUI CB.H3II, Mo:iKHO 

orrpeneJIIITb 'leTbipe HeII3BeCTHbie - -JI3IIC-q>JHKI:(IIIO II IIIllq>T-BeKTOp, TO 

ecTb orrpenen11Tb rronHOCTbIO 4-x MeTpIIKY rrpocTpaHCTBa npeMeHII. B 

JIIIHeHHOM rrpII6JIII2KeH1III 3Ta TeopeMa HapyrnaeTC.H II He06XO.llIIMO IG-U{-TO 

q>IIKCIIpOBaTb JI3IIC-q>JHKI:(IIIO II IIIIIq>T-BeKTOp. OTCIO)la MO,KHO 3aKJIIO'IIITb, 

'ITO B JIIIHeHHOM rrpII6JIII2KeHIIII He)lOCTaTO'IHO IIHq>OpMauuu, 'IT06hl orrpe

)leJIIITb, Ha:rrpIIMep, J13IIC-q>JHKI:(IIIO ITO 3a)laHHbIM 9ik,O II 9ik· Q,reDII.llHO, 

'ITO He IIMe.H xoporno orrpenerreHHOH TeopIIII B03MymeHII.H Ha KJiaCCII'leCKOM 

JpODHe, Bp.H.ll JIII CTOIIT paCC'IIITbIBaTb Ha ycrrex B rrepTyp6aTIIBHOII KDaH

TOBOH TeopIIII rpaDIITaI:(IIII. 

Cnenyromeii rrpo6rreMoii .ann.aeTc.H rrpo6rreMa penyKUIIII. IIon Herr rro

HIIMaeTc.H oTneneHIIe JlIIHaMII'lecrmro conep2KaHIIH Teopnu Ha rronepXHo

CTII CB.H3eII OT "JIIIIIIHIIX" rrepeMeHHbIX, OTBCTCTBeHHhlX '3a rmnu6poBO~HhlH 

IIpOII3DOJI. Be3JCJIODHO, 3Ta rrpo6neMa CB.H3aHa C rrpe)lbI.llym:IIMII .llDYM.H. 

CymecTBJeT nna crrocb6a perneHII.H 3Toii rrpo6neMhl. IIepDbIII cocTOIIT 

B HaJIUiKCHIIII .llOIIOJIHIITeJibHhlX Kam16poDO'IHbIX ycJIOBHH, IICimIO'!aIOII:(IIX 

JIIIIIIHIIe rrepeMeHHbIC. BTopoII crroco6 COCTOIIT D pa3perneHIIH CD.H3eii. K 
)lOCTOitHCTDaM rrepnoro crroco6a crrenyeT OTHCCTII yno6CTDO u npocT0TY, 
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TaK ImK o6hl'IHO Bbr6upaIOTC.H TaKIIe ycnomrn, KOTOphle cymecTBeHHO 06-

JICPialOT BbI'IIICJieHII.H, a He)lOCTaTKOM .HBJI.HeTC.H JlOCTaTO'IHO J3Ka.H rrpII-

1\IeHIU.IOCTb )laHHOII KOHKpeTHOII KanII6poBKII n OTCyTCTBUe ynepeHHOCTII B 

TOM. 'ITO naHHa.H rmmr6poBKa He IICIIOpTIIT "ncTIIHHOii" mrnaMIIKII. Crro

co6 :iKe pa3perneHIUI CD.H3eII, ecmI 6hl ero ynanocb npoBeCTII IIOJIHOCTbIO, 

6bIJI 6bI nneaJibHbIM )lJI.H IICCJie)lOBaT~JI.H, II 3TO 03Ha'laJIO 6hl, 'ITO ynanocb 

HaiiTII ncTIIHHJIO mrnaMIIKY Ha CBH3.HX B o6meM cny'lae. Ho B cIIny cno2K

Hoi'1 cTpJKTypbI cn.a1e11 3TO TPY.llHO peaJIII30BaTb TeXHII'leCKII. Bo1M02KH0, . 
/ 

'ITO rrpaBUJlbHa.H CTpaTern.H IICCJie)loBaHU.H rrpo6neMhl penyKUUII COCTOIIT B 

KOM6Irnaum1 nnyx 3TIIX crroco6on . 

3TII TPII rrpo6neMhl, rrpIIMeHIITeJibHO K o6meii TeopnII OTHOCIITeJibHO

CTH, a TaK :iKe I( KOHq>OpMHOH e)lIIHOH Teop1rn, II .HDJI.HIOTC.H o6'beKTOM HCCJie

.llOBaHIUI D naHHOH JllICCepTaUIIII. 

Uenu pa6oTbl 

• IlponecTH II o6ocHoBaTb raMIIJibTOH0DY penyKUIIIO nn.a O6mei'r Teo

pun OTHOCIITCJibHOCTII u KoHq>OpMHOii: Emrnoii TeopnII II nponecTn 

.I:UIHal\III'ICCKIIII aHamn 3TIIX CIICTeM. 

e Cq>opMymrponaTb II lICCJie)lODaTb Teopmo B03Mym:eHII.H Ha ypoBHe pe

nyunponaHHbIX CIICTCM. 

HaytIHruI HOBH3Ha H npaKTH'IeCKruI neHHOCTb .IloKa3aHO cyme

CTBOBaHIIe rno6aJibHOII rrepeMeHHOII, CB.H3aHHOll co CJIC)lOM BTopoii KBanpa

TlI'IHOll q>0pMbI, 'ITO o6ocHOBbIBaeT cxeMy raMIIJlbTOHOBOH penyKUIIII, OCHO

BaHHJIO Ha BDC)lCHIIII rno6aJibHOH KOHq>OpMHOll rrapaMeTpII3aI:(IIII MeTpIIKII, 

3To, B CD0IO o'lepe.llb, II03D0JI.HCT B .HBHOM BII)le HaIITII IIHBapIIaHTHhlH ( q>II

'3II'H'('KIIi'i) C<'KT0p T<'0pIIII, Hf' DHOC.H n TC0pIIIO JaDIICIIM0CTb OT Bhl6opa Ka

JIII6poBOK. MeTO.ll M02KeT 6b!Tb IICIIOJib30BaH .llJI.H oueHKII JlOIIJCTIIMOCTII 
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nocrre;::i;mix. IIorryqeH pe;::i;yuIIpOBaHHhlH HeHyrreBo:u: n:0KarrhHhif1 raMIIJihTO

HIIaH. 

Pa3pa6oTaHHaJI raMIIJihTOHoBa pe;::i;yKUirn II caMocorrracoBa~rnaa Teo

pIIa B03Myrn;eHIIH M02KeT 6hlTh IICIIOJih30BaHa llJIH KOppeKTHoro IIOCTpoemrn 

nepTyJ>6aTIIBHo:ti KBaHToBo:u: rpaBIITaUIIII. 

Anpo6an;1u1 pa6oTbl 

Pe3yJihTaThl llIICCepTaUIIII ripe;::i;cTaBJIHJIIICh Ha crre;::i;yromux KOH<pepeH

UIIHX II ceMIIHapax. 

• IX CeMIIHap "rpaBIITaUIIOHHhle BOJIHhl II :meprmr", Ily6Ha, ;::i;eKa6ph 

1996. 

. • The Eighth Marcel Grossmann Meeting on General Relativity 22-27 

June 1997 The Hebrew University, Jerusalem, Israel 

• International Seminar "Supersymmetries and Quantum Symmetries" 

dedicated to thememory of Victor L OGIEVETSKY 

JINR, Dubna, July 22-26, 1997 

• VIII International Conference on "Symmetry methods in Physics" 

dedicated to the memory of Ya, A. SMORODINSKY 

JINR, Dubna, July 28- August 2, 1997 

• XII International Workshop on High Energy Physics and Quantum 

Field _Theory, September 4 - 10 1997, Samara, Russia. 

• EXTENDEND WORKSHOP ON 

· HIGHLIGHTS IN ASTROPARTICLE PHYSICS 

15 October - 15 December 1997 Trieste,Italy 

• International Seminar on Mathematical Cosmology. 
30 March - 5 Aprii 1998, Potsdam, Germany. 
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• XXXV Karpatch WintN School 

2-12/02/1999 Polanica. Poland. 

• Ce:1nrnaphI JIT<I> IIM. H.H. Bororrro6oBa, OH5IH, 1995-99. 

Ily6JmKan;HH 

Ilo pe1yrrhTaTaU ;::i;nccepTaurm ony6mmoBaHo .uecaTh pa6oT B pecpepn

pye:t11hIX :a~ypHa.uax. 

06'beM H CTPYKTypa ,n:HccepTan;HH 

IInccepTaUirn cocToIIT In nne.uemrn, qeThrpex rrraB. 1aKrr10•remrn II rrpu

rro:a~C'HIIII. CrrncoK mITepaTYl)hl co.uep:arnT 80 Ham,H'HOBamxfr. IIo.:rnhlII 

061,eM ;::i;nccepTaUIIII - 93 CTpaHIIUhI MaIIIIIH0IIIICHoro TeKCTa. 

Couep;JJCauue pa6ombz 

Ilo BBe;::i;emm nocrre KpaTiwro ofoopa • npo6rreM ;::i;aHa rrpecKprrnuna ra

MHJihTOHOBofr pe;::i;yKUIIII ,UJIH BpeMC'HIIperrapatn'TpinaunoHH0-IIHDapnaHTHhIX 

cncTeM. B o6meM crryqae, B rrpouecce ra1mrrhTOHonof1 pe.uyKUIIII. mo6aa 

pacIIIIIJH'HHaH CIICT('Ma 

,~ ( ) ,ES • · . , ES , n [p;,q;;po,qolt,N]= f dt -puqo+"f;,p;q;-;_\-H (qo.p0 .q;.J!;) 
t1 I 

pacmerrrraeTcH Ha ;::i;ne rro.ucncTeMhI. Ilepnaa - 3To Hafiop pC'.uyunponaHHhlX 

Il0,UCIICTeM 

qo(2) [ ] W(ft ... J [p;, q;jqo] = j dqo "5;,p; :qq; - H(1t ... i , 
qo(l) , 0 

C00TBeTCTByromaa Ha6opy pa3JIUqHhlX JWIIIl'HIIfr raMIIJihTOHODOfr ('Il1!1II 

ES RS H = 0 ⇒ Po(l.2 .... J = H (1,2 .... )· 

BTopaa TJaCTh llct<'Tl'H ";::i;nHaMIIIWfr co6C'Til('HHOI'O np<'M<'HII ... OIIJl('.U<'.Tl1!(':IIOfI 

ypaDHC'HIIl'M mt .UOilOJIHIITl'JihHhifI IIMilJJih(' 

5 



qo dqo 
JWES dqo = - a HES ~ ✓ p(qo) => T(qo) = J ✓ p(qo). --- = O => dT 8po 

O 
.,. c5po 

3To ecn, 3B0JIIOUIIH co6CTBeHHOro BpeMeHII no 0THomeHHIO K 3B0JIIOUII0H

H0MY napaMeTpy pe.uyuupOBaHHOII CIICTeMbI. 

II 1.uecb HY)KH0 no.u-qepKHYTh ,UBa q>arna pacc110TpeHHOII raMIIJihT0H0-

BOII pe.uyKUIUI. 

I. IIapaMeTp 3B0JIIOUIIII pe.uyunpOBaHHOH cncTeMhI .srmrneTc.sr o.n:Hoi'r II'3 

IICX0,UHhlX ,UIIHaMII'leCKUX nepeMeHHhlX pacmupeHHOH C_IICTeMbI. 

II. BapuauuoHHhlH np1rnuun .U0JI)KeH 6bITh .uo6am1eH cornamemieM 06 

II'3Mep.sreM0M BpeMeHII. 

II TaK, T0'IH0e pa'3pememre raMUJihTOHOBOH CBH'3II noKa'3h!BaeT' 'ITO 0,UHa 

.., .., ,, " 
U3 nepBII'IHhIX nepeMeHHhlX IICX0,UH0II pacmnpeHHOII CIICTeMbl Bhlna,n:aeT 

U'3 q>a30Boro npocTpaHCTBa II CTaH0BIITC.sI 3B0JIIOU;If0HHhlM napaMeTp0M 

pe.uyunpoBaHHOH cncTeMhl. TaKa.sr nepeMeHHa.sr nMeeT OTpnuaTeJihHhlH 

BKnan (KBa.upaTII'IHhlH no IIMnynhcy) B raMUJihT0H0BY cB.sr'3h. JI106oe .uett

CTBne penapaMeTpII3aUIIOHHO-IIHBapIIaHTHOH TeopIIII J:J:0JI)KH0 6b!Th .uonoJI

HeHO reoMeTpII'IeCKIIM cornameHIIeM, K0Topoe C00TH0CIIT II3Mep.sreMhlH Bpe

MeHHOll lIHTepBaJI C napaMeTpaMII II nepeMeHHhIMlI pacmIIpeHHOH ClICTCMhl. 

O.uHa II'3 TaKIIX nepeMeHHhlX IIrpaeT p0Jih MH0)KIITeJI.sr JiarpaH)Ka B 0606-

meHH0M raMIIJihT0H0B0M onncaHIIII lfopaKa. B.uo6aBoK, Mhl IIMeeM .UIIHa

MIIKY co6cTBeHHOro BpeMeHII, 0illICh!BaeMyIO J:J:BYMH ypaBHeHIIHMII (ypaB

HeHII.sI Ha .uo6aBO'IHhIH IIMnynhc II Koop.UIIHaTy). B cneuIIaJihHOH TeopIIII 

0TH0CIITeJibH0CTlI ,UIIHaMIIKa co6CTBeHHOro BpeMeHII eCTh npocT0 C00TH0-

meHne Me)KJ:J:y co6cTBeHHhlM BpeMeHeM Ha6JIIOJ:J:aTeJI.sr II co6CTBeHHhIM Bpe

MeHeM '!aCTIIUhl (T.e. npeo6pa'3oBaHIIe JiopeHua). B KOCMOJIOrII'leCKOll 

MO,UeJIII ,UIIHaMIIKa co6CTBeHHOro BpCMCHII CCTb 3aK0H <llpII,UMaHa-Xa66Jia 

3B0JIIOUIIII BceneHHOH. 

BTopa.sr rnaBa. Ilocne KpaTKoro BBe,UeHIIH B coBpeMeHHYIO TeXHIIKY 3+1 
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pa1no,Kemrn B OTO, .uaHo, o6ocHoBaHne cymecTB0BaHn.sr rno6a;JihHo:ir.nepe

MeHH011, CB.sI3aHHOH co CJieJ:J:0M BTOpOH KBa.upaTII'IHOH q>0pMhl, IIrpa10me:ir 

poJib napaMeTpa 3B0JIIOUIUI B pe.uyunpoBaHHOll ClICTeMe. 3To o6oCHOBa

Hlle 6y.ueT ,UaH0 B q>opMe ,U0CTaT0'IH0 o6mero rno6aJibHOro ycJI0BII.sI Ha 

JI3nc-q>yHKUIIIO, II ,UOKa3aTeJibCTBa HeB03M0)KH0CTII 3aHyJieHII.sI cnena BT0-

poir KBa.upaTII'IHOH (BHemHe:ir Kp1IBII3Hhl) npn 3T0M ycnoBIIII. · B 3TOH 2Ke 

rnaBe 6y.ueT II3JI02KeHa II npo6neMa KomlI B OTO, II ponh KOHq>opMHhlX 

npeo6pa30BaHIIll B Il0CTp0eHIIII Ha'!aJibHhIX naHHhlX J:J:JIH ypaBHeHIIll 3:irn

mTe:irHa - ,UJI.H q>OpMaJibHOro o6oCHOBaHII.sI BB0J:J:IIMhlX K0Hq>OpMHhlX nepe-,, . ' ' '. 

MeHHhIX JI1IXHepOBII1Ia, C nocneny10mett raMIIJihTOHOBOH pe.uyKUIIe:ir. 

TpeTb.sr rnaBa noCB.srmeHa KoHq>opMHOH En:IIHo:ir TeopIIII. IloKa3aHa 

MaTeMaT1I1IecKa.sr 3KBIIBaJieHTH0CTh KET II OTO Ha ypoBHe T0JihK0 JIIIillh 

pe.uyunpoBaH:Horo ne:irCTBII.sI B TepMIIHax nepeMeHHhlX JI1IXHep0BII'la, HO He 

,UIIHaMIIKII co6CTBeHHhlX BpeMeH. 

qeTBepTa.sr rJiaBa Il0CB.srmeHa q>OpMynnpOBKe TeopIIII B03MymeHII.sI II aHa

JIII3Y JIIIHeapn3oBaHHo:ir TeoplIII; 

B rui;r.o:ir rnaBe npoB0J:J:IITc.sr nepexon K 0CUIIJIJI.srTopnoMy np1I6Jin2KeH1IIO 

B CIICTeMe rpaBIIT0H0B II q>OTOHOB, Hanono6ne 0CUIIJIJI.sIT0pHoro npe.ucTa

BJieHIIH B Te0pIIII KBaHT0BaHIIH CBo6on:HhlX IlOJie:ir B KBaHTOBOH 3JieKTpo

,UIIHaMIIKe. O.uHaKO 3T0T nepexon npoB0J:J:IITCH C y'leT0M rno6aJibHOH K0C

MOJIOrII'leCKOH J:J:IIHaMIIKII. IIccne.uyIOTCH ,UIIHaMII'leCKIIe CBOHCTBa TaKOH 

CIICTeMhl B pa3JIII'IHhlX npII6JIII2KeHIIHX II B03M02KHhle 3KCnep1IMeHTaJibHhle 

CJie,UCTBIIH. 

B 3aKJIIO'leHIIII cq>opMynnpOBaHhl ocH0BHhle pe3ym,TaThl ,U1IccepTaUIIII. 

B npIIJI0)KeHIIII A npIIBe,UeHhI KOHq>opMHhle npeo6pa3oBaHIIH. ALIM na

paMeTpoB. 

B npunmKemm B npIIBe.ueHo onIIcaHIIe q>epMIIOHOB B KET B TepMIIHax 

K0Hq>OpMHhlX nepeMeHHhlX JI1IXHepOBII1Ia. 

7 



Ha 3amHTY BhIHeceHbl cne.n;y10m;He pe3yJibTaTbl 

1. IIpe,UJIO.tKeH MeTO,U pa3pememrn: raMIIJibTOHOBOII CBH3II, Be,nyru:1111 K _, 

perrapaMeTpinaIJ;IIOHHO-IIHBapIIaHTHOII pe.uyuupoBaHHOII Teopun C XO

porno orrpene.rreHHbIM HeHy.rreBhlM .ITOKa.ITbHbIM raMIIJibTOHIIaHOM. 3TOT 

MeTO,U OCHOBaH Ha BBe,nemrn r.rro6a.rrbHOII ( 3aBIICHIUei.i: TO.ITbKO OT Bpe

MeHII) KOHq:>opMHOII rrepeMeHHOII. 

2. Hcc.rre,noBaH q:>H3II'lecKIIII II reoMeTpn'!ec1rn11: CMbic.rr rrepeMeHHbIX B 

pe.uyuupoBaHHOM ,UeIICTBIIII. IloKa3aHa HerrpoTirnope'IIIBOCTb MeTo,na. 

Ma.ITbIX B03MyIUeHIIII B ,UaHHOII TeopIIII, OCHOBaHHa.H Ha TOM q:iaKTe, 

'ITO 

3. He,UIIHaMII'leCKIIII rrapaMeTp - .ITOKa.ITbHa.H .IT3IIc-q:iyHKUIIH - ue.rrIIKOM 

orrpene.rr.aeTCH pe.uyuupoBaHHhlM raMII.ITbTOHIIaHOM 

4. H3 aHa.rrn3a pe.uyunpoBaHHOII K.rraccII'leCKOII Teop11n B mmeIIHOM rrpu-

6.rrII.tKeHIIII c.rrenyeT, 'ITO B rrepBbie MOMeHThl BpeMeHII OT pmK,nemrn 

Bce.rreHHOH 3q:>q:>eKTIIBHOe ypaBHeHIIe COCTOHHIIH rpaBIITaUIIOHHOII Ma

TepIIII - 3TO rrpene.rrbHO )KeCTKOe ypaBHeHIIe COCTOHHIIH 

E =p. 

5. IloKa3aHo oTcyTcTBIIe no.rrHorro,no6HhlX B03MYIUCHIIII B TeopIIII rpa

BIITaUIIII, naroruIIx OTpnuaTe.rrbHbIII BK.nan B raMII.ITbTOHIIaH. 

6. IIocpe,ncTBOM rrapaMeTpII3aUIIII KOHq:>OpMHbIMII rrepeMCHHbIMII ITux

HepoBII'la rroKa3aHa u,neHTII'IHOCTb KET II OTO Ha ypoBHe pe,nyun

poBaHHhlX .UCIICTBIIII. 

O6m;He BbIB0,ll;bl 

Pa3pa6oTaHHa.H raMH.ITbTOHOBa pe,nyKUIIH BC,UeT K BpeMCHII perrapaMCT-

pH3aUIIOHHO-IIHBapnaHTHOII raMII.ITbTOHOBOII TeopnII. CyruccTBOBaHHe r.rro-
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6a.JibHoro parc;ioemrn 4-x MHoroo6pa1n.a irn ceMeIICTBO rrpocTpaHCTBeHHo

rrono6HbIX rnrreprroBepXHOCTeII n BbI,Ue.rreHire ,UIIHaMIIKII r.i:ro6a.rrbHOII rre

JJP:\H'HHOII, CBH3aHHOII c 3TIIM paccJioeHireM, 1n ypaBHeHIIII 3i'mmTdrna. 

II0'3BOJIHeT cq:iopMym1poBaTb pe.uyuIIpOBaHHYID TeOpIIro, B KOTOpOII OTCYT

CTBYIDT HemrnaMII'lec1me rrapaMeTphl. TaKOII napIIaHT pemeHIIH rrpo6JieMbI 

pc.UyKUIIII IIJ)IIBO,UIIT K HeHyJieBOII JIOKaJibHOII q:>YHKUHII f al\IIIJibTOHa KaK 

reHepaTopa 3BOJIIDUIIII penyunpoBaHHOII CIICTeMhl ITO OTHOIIIeHIIID K IIHBa

pnaHTHOMY rrapaMeTpy ¢. 

OT!',IeTIIM, •ITO IIIIIpOIW pacnpocTpctHCHHOe MHCHIIe O HCJIOKaJIII3yel\IO

CTII rpaBIITaUIIOHHOII 3Heprun, Ha H3bIKe raMIIJibTOHOBOII q:>opl\IYJIIIpOBKII. 

arreJimrpyeT K TOMY q:iaKTY, 'ITO raMIIJibTOHIIaH, corrp.a2KeHHbIII HeIIHBapn

aHTHoMy BpeMeHII t, paBeH HJJIID Ha ypaBHeHIIH ,UBil)J~CHIIH, II e,UIIHCTBeHHa.H 

B03Mo:iKHOCTb II0Jiyt.IIITb HeHyJieBOII BK.nan - 3TO He.rrmmmnyel\IbIII Bima.u 

OT IIOBepXHOCTHbIX 'IJICHOB .ue:frcTBIIH. O,n;HaKo penyunpoBaHHbIII raMIIJib

TOHIIaH, ecmr ero CBH3aTb C IIOHHTIICM 3Heprnn, rrpIIBO,UIIT K xopomo orrpe

,UCJICHHOII JIOKaJibHOII IIJIOTHOCTII 3Heprmr rpaBIITaUIIOHHoro IIO.TIH, 60.rree 

Toro, 3T.a II:;IOTHOCTb 6y,neT HBJIHTbCH KIIHeMeTpn•rec1mM CKa.TIHJ)Ol\I. Ta

KIIM o6pa'30M, pemaeTCH rrpo6JieMa raMIIJibTOHIIaHa. 

Cq:iopMymrpoBaHHa.H Teopu.a B03MyIUeHIIH mrmeHa He,nocTaTKOB. CBH-

3aHHhlX C Heorrpc,neJieHHOCTbID HC,UIIHaMII'ICCKIIX rrapaMeTpoB, Harrpm,Iep, 

JI3IIC-q:>yHI<UIIII, TaK KaK OHa He BXO,UHT B pe.uyunpoBaHHhlII raMIIJibT0HIIaH. 

He.u1rnaMII'-Iec1rnn rrapaMeTp - .ITOKaJibHa.H JI3IIC-q:>YHKUIIH -- orrpe,neJI.HCTCH 

'Iepe3 pe.uyuupoBaHHbIII raMIIJibTOHIIaH Ha ypaBHeHIIHX ,UBII.tKeHirn. 

AHaJIII3 mrneaprnoBaHHoi'r Teopmr rrorrn3hlBaeT, •rTo He cyruecTByeT 

BOJIHOBbIX B036y2K,UCHIIII rpaBHTaUIIOHHoro IIOJIH, .uaroruIIX OT}HIUHT('JibHhlII 

BK.ITa,U B raMIIJibTOHilaH. IIocIW.ITbKY IIMeHHO raMIIJibTOHIIaH mmeap1110-
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BaHHOII Teop1rn orrpe,neJrneT crreKTp qacnru B KBaHTOBaHHOI°I Tf'OJ)IIII, TO 

MO:iKHO YTBep::.K,naTh, qTo HeT qacnruerro.no6HhIX rpaBIITaUIIOHHbIX DOJ6y

:iK,UeHIIII .naroruux oTpnuaTeJibHhIII BKJia,n B 3Hepruro. 

.IlaHHhII°I MeTO.U raMHJibTOHOBOil pe.nyKUIIII pernaeT cqiop::..1ymrponaHHbH.' 

BO BBe,nemrn rrpo6JieMhl raMlIJibTOHIIaHa, Teoprm BOJMyruemrn rr pe.nyKUIIII . 
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