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oBmA51 XAP AKTEPHCTHKA P ABOTbl 

AKTYaJihHoeTh TeMhI. Iloene eo3,naHH.ll CTaH,napTHoii Mo.nenn, ofrhe,nn

H.llIOIUeii 3JieKTpocna6oe n enJihHoe B3anMo.neikTBH.ll, yennn.ll MHornx 

q>H3HKOB-TeopeTHKOB 6h!JIH HanpaBJieHhI Ha e03.ZJ:aHHe e,nnHOH Teopnn no

JI.ll. O.n:HaKO noeTpOHTh Teopmo, 06'he,nnmu01uy10 3JieKTpocna6oe, enJihHOe 

n rpaBnTaunoHHoe B3anMo.neiieTBH.ll, .no -enx nop He y.naeTe.ll. Ilpo6neMa 

3aKJIIO'IaeTe.ll B HenepeHopMnpyeMOeTn 3llHmTeiiHoBeKoii Teopnn rpaBnTa

unn . 

KaK H3BeeTHo, OTO cornaeyeTe.ll co BeeMn H3BeeTHhIMI:I 3KcnepnMeH

TaJihHhIMH ,naHHhIMH. . O.n:HaKo B Teopnn npneyTeTByeT MH02KeeTBO He

pemeHHhIX npo6neM y2Ke Ha Knaeen'!eeK0M ypoBHe - npo6neMa cnHryn.llp

HOCTeii, npo6neMa Ha'IaJihHhIX ,naHHhIX, _onpe.neneHne TeH3opa 3Heprnn: 

HMnynhea rpaBHTaUHOHHOro nOJI.ll. Bee 3T0 3aeTaBmieT neKaTh aJihTepaa~ 

THBHhle Teopnn rpaBI:ITaunn, .rinmeHHhle Beex 3Tnx He,noeTaTK0B. Bonh

mne norpemHOeTI:I npoBe,neHHhIX 3KenepnMeHT0B He n03BOJI.lllOT e yBepeH

HOCThlO roBOpHTh O KOppeKTHOCTH KaKoii-nn6o Teopnn. Ilo3TOMY rrpn no

eTpoeHHH Teopnn rpaBnTaunn Heo6xo,nnMo pyKoBo,neTBOBaThe.ll npnHun

naMn eaMoeornaeoBaHHOeTH Teopnn, Kpae0ThI, 3JieraHTHOeTH rroeTpOeHH.ll. 

O.n:HnM H3 TaKHX KpnTepneB .llBJI.lleTe.ll nepeHOpMnpyeMOeTh Teopnn. 

3a,na'Ia 3aKJIIO'IaeTe.ll B TOM, 'IT06hl eKOHeTpynpoBaTh eaMoeornaeoBaH

HYIO n xopomo onpe.neneHHYIO Teopmo rpaBnTaunn, nn6o H3MeHnB 3iiH

mTeiiHoBeKyro Teopnro, nn6o noKa3aB, 'ITO TPY.ZJ:HOeTH HMeromnee.ll B OTO 
.llBJI.llIOTe.ll 'IHeTO neKyceTBeHHhIMH, BhI3BaHHhIMH nen0Jih30BaHneM nepTyp-

6a TnBHOll Teopnn. 

Bee nonhITKH noeTpOHTh nepTyp6aTHBHO nepeHOpMnpyeMyro n YHH

TapHyIO Teopnro rpaBnTaunn B paMKax MeTpn'IeeKoro no.nxo.na 0KOH'IH

nneh 6e3ycnemao: Teopn.ll, c 'IJieHaMn, KBa,npaTn'IHhIMli no KpHBH3He ne

peHopMnpyeMa BO Bcex neTJI.llX n acnMnTOTH'IeCKH CB06o,nHa, HO He YHH

TapHa: R cneKTpe 'IaCTilll npncyTCTBYIOT ,nyxn n TaXH0HhI. <l>opMynnpoB

Ka Teopnn Ha ocHoBe cynepcnMMeTpnn TaK2Ke He npnBena K y,noBJieTBO

pnTeJihHhIM • pe3yJihTaTaM. B cymecTByromnx Mo,nen.llx cyneprpaBnTaunn 

(N = 1) Ha TpexneTJieBOM ypoBHe n0.llBJI.lllOTC.ll HeHC'Ie3aIOmne K0HTp'IJie

HhI, Hapymaromne KOHe'IHOeTh Teopnn. Mo.nenn cyneprpaBnTaunn c pac

mnpeHHOii cynepenMMeTpneii ( N = 8) HJIH c .nonOJIHHTeJihHOii CHMMeTpneii 

HMeIOT yny'ImeHHhle nepeHOpMHpOBO'IHhle . CBOllCTBa. Ho q>OpMynnpoBKa 

nepeHopMnpyeMoii Teopnn cyneprpaBnTaunn oTcyTCTByeT no ceii .neHh. 
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Bo3HRKHOBeHire Teopnn CTpyH B03po,nnno 6onhmne Ha,Ue)K,Ubl Ha IIO

HBneHIIe caMocornacoBaHHO:ii Teop1rn:, o6'be,nnHHIOIUe:ii Bee qeTwpe B3aHMO

.ne:iicTBHH. O.nHaKO MHO)KeCTBO HepemeHHblX rrpo6neM He II03BOnHeT rrony

qHTh B 3TOM rro.nxo.ne 3q>q>eKTHBHYIO rrepTyp6aTHBHO rrepeHOpMHpyeMyIO 

TeopHIO rpaBHTaUHH. 

TaKHM o6pa30M, e,nHHCTBeHHbIM rryTeM K IIOCTpoeHHIO KOppeKTHOH Teo

PHH rpaBHTaUHH B paMKax TeopHH B03Myru:eHH:ii, HBnHeTCH BbIXO,U 3a paMKH 

pHMaHOBOH reoMeTpHH. 3To rro,npa3yMeBaeT, qTO ,nnH OIIHCaHHH npocTpaH

CTBa Heo6xo,nHMO BBO,UHTh KpoMe MeTpHKH .noi:ronHHTenhHble reoMeTpHqe

CKHe CTPYKTypw: xpyqeHHe H HeMeTpHqHOCTb. O.nHaKo, rrepeHopMHpOBoq

Hble CBOHCTBa pacmHpeHHbIX TeopH:ii rpaBHTauHH Mano H3yqeHbl. 

Uenb pa6oTw. liccne,noBaHHe rrepeHopMHpoBoqHwx cBo:iicTB pH.na KBaHTo

BononeBhIX Mo.nene:ii TeopHH rpaBHTaUHH C MeTpHKOH H CBH3HOCThIO, KaK 

He3aBHCHMbIMH ,UHHaMHqecKHM nepeMeHHbIMH, HX CHMMeTpH:ii, CTPYKTy

pbI O,UHOIIeTneBbIX KOHTpqneHoB; rrapaMeTpH3aUHOHHaH H KanH6poBoqHaH 

3aBHCHMOCTh O,UHOIIeTneBbIX KOHTpqneHOB B KBaHTOBO:ii rpaBHTaUHH. 

HayqHaH HOBH3Ha R npaKTHqecKaH ueHHOCTb. B .UHCCepTauHn: 

PaccMOTpeHO KBaHTOBaHHe aq>q>HHHO-MeTpHqecKHX TeopH:ii rpaBHTa

UHH, HHBapHaHTHbIX OTHOCHTenbHO rrpoeKTHBHhIX rrpeo6pa30BaHHH CBH3-

HOCTH. _ IIpe.nno)KeH Knacc KanH6poBOK .nnH q>HKCaUHH npoeKTHBHbIX rrpe

o6pa3oBaHH:ii. linH ,naHHoro xnacca KanH6poBOK rrocTpoeHw BPCT, rrpe..: 

o6pa3oBaHHH, CBH3aHHble C o6mexoop,nHHaTHbIMH H rrpoeKTHBHhIMH CHM

MeTpHHMH. IIoKa3aHo, qTo B rrpe.nno)KeHHOM Knacce KanH6pOBOK .nyxH, 

CBH3aHHble C rrpoeKTHBHOH CHMMeTpHe:ii, He ,naIOT BKna.na B O,UHOIIeTneBble 

pacxo,nHMOCTH B pa3MepHo:ii perynHpH3aUHH. BwqHcneHbl O,UHOIIeTneBble 

pacxo,nHMOCTH Ha MaCCOBOH o6onoqxe B HeKOTOpbIX Mo,nenHx, o6na,naIOru:Hx 

rrpoeKTHBHOH CHMMeTpHe:ii C MeTpHKOH H CBH3HOCThIO, KaK He3aBHCHMbl

MH ,UHHaMHqecKHMH rrepeMeHHbIMH. IIoKa3aHo, qTo HanHqHe rrpoeKTHBHOH 

HHBapHaHTHOCTH He ynyqmaeT nepeHOpMHpOBoqHbIX CBOHCTB paCCMOTpeH

HbIX Mo,nene:ii. 

li3yqeHa 3aBHCHMOCTh O,UHOIIeTneBbIX KOHTpqJieHOB OT Bb16opa rrapa

MeTpH3aUHH MeTpHqecKoro non.SI B OTO c KocMonorHqecxo:ii rrocTO.SIHHO:ii. 

IIpoBepeHa IIp.SIMhIM BbJqHcneHHeM He3aBHCHMOCTb O,UHOTieTneBbIX KOHTp

qneHOB B OTO Ha MaccoBo:ii o6onoqKe OT Bbl6opa rrapaMeTpH3aUHH H Ka

nH6poBoqHhIX rrapaMeTpOB B cneuHanbHOM Knacce KanH6pOBOK, qTo rro.n

TBep)K.naeT BhITIOnHeHHe TeopeMbl IleBHTTa - Kannom H TeopeMw 3KBHBa-
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neHTHOCTH. li3yqeHa rrapaMeTpH3aUHOHHaH 3aBHCHMOCTh O,UHOIIeTneBbIX 

KOHTpqneHOB BHe MaCCOBOH o6onoqKH B qiopManH3Me rrep'Boro nopH.n;Ka. B 

paMKax o6o6ru:eHH.SI peHopMrpyrrm.i Ha HerrepeHopMnpyeMwe TeopHH, Bhl

qHcneHhl ,8-q>yHKUH.SI H aHOManbHaH pa3MepHOCTh B rrpoH3BOnhHOH napa

MeTpH3aUHH B OTO. IIpe.nno)KeH KpHTepHH <pH3HqHoCTH pe3ynhTaTOB rre

TneBhIX BhlqncneHHH B paMKax HerrepeHopMHpyeMhIX TeopH:ii rpaBHTaUHH. 

IIpe,nno)KeHa HOBaH TpaKTOBKa ,norronHHTenhHhIX noKanbHhIX CHMMe

TpH:ii, cymecTBYIOIUHX B pacmHpeHHhIX TeopHHX rpaBHTaUHH. Ponh TaKHX 

CHMMeTpH:ii 3aKn10qaeTCH B rro,naBneHHH He)KenaTenhHhIX KOHTpqneHOB H 

yMeHhilleHHH rrpoH3Bona B rrepBOHaqanbHOM narpaH)KHaHe. CqiopMynH

poBaHa MO.nenb aq>q>HHHO-MeTpHqecKOH TeopHH rpaBHTaUHH HHBapHaHT

HaH OTHOCHTenhHO .norronHHTenhHbIX noKanbHbIX CHMMeTpHH. IIocTpoeHbl 

BPCT-rrpeo6pa3oBaHH.SI B.reoMeTpHqecKoM H TeTpa.nHoM q>opManH3Max B 

paMKaX ,naHHOH MO,nenH. IIoKa3aHo, qTo .norronHHTenhHble noKanbHble CHM

MeTpHH B crreuHanhHOM Knacce. KanH6pOBOK, He ,naIOT BKna,na B o.nHorre

TneBble pacxo,nHMOCTH B paMKaX pa3MepHo:ii perynHpH3aUHH. Ha OCHOBe 

MeTo.na <Py,n)KHKaBbl H rrpHHUHIIa ,neHCT~H.SI ,UOKa3aHO OTCYTCTBHe O,UHOIIe

TneBbIX aHOManH:ii, CB.SI3aHHhIX C .nononHHTenhHbIMH CHMMeTpH.SIMH. 

Anpo6aUH.SI pa6oTbl. Pe3ynhTaThl ,nHccepTau:nn .noxna.nwBanHCh Ha VIII 
BcecoI03HO:ii rpaBHTaUHOHHOH KOHq>epeHUHH "TeopeT:nqecKHe H axcnep:n

MeHTanhHhle npo6neMhl rpaBHTaUHH" (IIym:nHo, 1993 ro.n), Ha Me)K,ny

Hapo,nHOH illKone-ceMHHape "MHoroMepHaH rpaBHTaUH.SI H KOCMOnorHH" 

(51pocnaBnh, 1994 ro.n), Ha IX pafioqeM coBeru:aHHH no <pH3HKe BhICOKHX 

3HeprH:ii H KBaHTOBOH TeOpHH nonH (3BeHHropo.n, 1994 ro.n), o6cy)K,nan:ncb 

Ha ceMHHapax B Jia6opaTOpHH TeopeTHqecKOH <PH3HKH O6'be,UHHeHHOro 

liHcTHTyTa 51.nepHhIX liccne,noBaHHH (r. Ily6Ha), Ha ceMHHapax Kaq>e.nphl 

TeopeTHqecKoii q>H3HKH q>H3nqecKoro qiaKynhTeTa MfY. 

IIy6nHKaUHH. 

Ilo MaTepHanaM ,UHCCepTaUHH orry6nHKOBaHO BOCeMb pa6oT. 

CTpyKTypa H o6'heM pa6oThl • 

IlHccepTaUH.SI COCT0HT H3 BBe,neHH.SI, qeTbipex rJiaB 0CH0BH0ro co.nep)Ka

HH.SI H 3aKJIIOqeHH.SI. O6ru:H:ii o6'beM .nnccepTaUHH - 115 CTpaHHU. BH6nHo

rpaq>HqecKHH CIIHC0K C0CT0HT H3 109 HaHMeHOBaHH:ii. 
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CO,!lEP)KAHHE .IU1CCEPTAQ1111 

Bo BBe.nemrn .naeTcx KpaTKIIii: o63op pa3JIII'IHhIX crroco6oB rrocTpoeHIIX 

KBaHTOBOH TeopIIII rpaBIITaUIIII, cpopMyJIIIPYIOTCX II o6oCHOBhIBaIOTCX 3a

.n;a'!II .ZJ;IICcepTaUIIII, II3JiaraeTCX ee KpaTKOe co.nep2KaHIIe, rrpIIB0.ZJ;IITCX CIIII

C0K IICII0JihJyeMhIX o6o3Ha'!eHIIH. 

B rrepBoii: rJiaBe paccMaTpIIBaeTcx KaJIII6poBO'IHhIH rro.nxo.n B TeopIIII 

rpaBIITaUIIII. 

B §1 rro.npo6Ho II3JI02KeHa CTPYKTypa KaJIII6poBO'IHhIX TeopIIii: rpaBIITa

UIIII; ocHoBamtax Ha cne.nyIOIUIIX rpyrrrrax: Diff M4 , T(4), rpyrrrre JlopeHua, 

o6rueii: JIIIHeii:Hoii: rpyrmhl, rpyrrrrhl MaKcBeJIJia, T(4)EBS0(3, 1), a<p<pIIHHoii: 

rpyrrrrhr, rpyrrrrhl Beii:nx, KOH<popMHoii: rpyrrrrhl, SL(2, C), U(4), rpyrrrrhl .ne 

CIITTepa. 

B §2 rrpIIBe.ZJ;eHa CTpyi<:Typa a<p<pIIHHO-MeTpII'IeCKOro rrpocTpaHCTBa. 

O6cy2K.n;aeTCX KIIHeMaTIIKa II .ZJ;IIHaMIIKa acp<pIIHHO-MeTpII'IeCKOH TeopIIII 

rpaBIITaUIIII. PacCMOTpeHO .neii:CTBIIe a<p<pIIHHO-MeTpII'IeCKOH TeopIIII rpa

BIITaUIIII, rrepexo.n K 3HHIUTeii:HoBcKoMy rrpe.neny B paMKax ..uaHHOH Teo

pIIII. Ilony'IeHhl ypaBHeHIIX .ZJ;BII2KeHIIX II II3y'IeHhl CIIMMeTpIIII CJie,nyIOIUIIX 

MO.ZJ;eJieii: C MeTpIIKOH II CBX3H0CThlO KaK He3aBHCIIMhIMII .ZJ;IIHaMII'IeCKIIMII 

rrepeMeHHhIMII: 

Li~l = - :2 F9 ( R - 2 A) (1) 

Lt;l = - :2 ( R - 2 A) F9 

+ : 2 (bi QqµvQqµv + b2 QqµvQvqµ + b3 QqQ17
) H (2) 

Lt;l = - :2 ( R - 2 A) F9 + (vi R + ½aµcp8,,cpgµ" F9 (3) 

O6cy2K.naeTCX Borrpoc 0 HapyIUeHIIII rrpoeKTIIBHOH CIIMMeTpIIII: 

f'qµv ----t 'f'17µv = f' 17µv + s;c,,(x) 
9µv ----t 

I 
9µv = 9µ11 

<I>mat ----t '<I>mat = <I>mat (4) 

rryTeM .no6aBJiemrn B3aliMo.neii:CTBlIX C IIOJIXMH MaTepIIII. 
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BTopax rJiaBa II0CBXIUeHa pacqeTy O.ZJ;H0IIeTJieBhIX K0HTp'IJieHOB Ha 

MaCCOBOH o60JIO'!Ke MeTO.ZJ;0M <pOHOBOro II0JIX C IICII0Jih30BaHIIeM TeXHIIKII 

lliBIIHrepa-IIe BIITTa B Mo.n;enxx, paccMoTpeHHhIX Ha K;;accII'!eCKOM ypoB

He B rrepBoii: rJiaBe. 

B §1 ccpopMyJIIIpOBaHhl rrpo6JieMhl, CB.SI3aHHhle C HaJIII'!IIeM YJibTpa<pII-

0JieT0BhIX pacxo.n;IIMOCTeii: B KBaHTOBoii: TeopIIII rronx. IlaHhl II0HllTIIX R
orrepaUIIH EoroJII060Ba, YKaJaHa p0Jib ·MeTo.n;a <pOHOBOro IIOJIX B rreTJieBhIX 

Bhl'IIICJieHIIXX. Ilo,nqepKHyTa p0Jih IIHBapIIaHTHOH rrepeHOpMIIpOBKII IIpII 

MH0rorreTJieBhIX Bhl'IIICJieHIIXX MeTO.ZJ;0M <pOHOBOro II0Jill B HerrepeHopMIIpy

eMhIX II o6o6rueHHo rrepeHopMIIpyeMhIX TeopIIxx. 

B §2 .n;aH0 orrpe,neJieHIIe rrpoII3B0.ZJ;llIUero <pyHKUIIOHaJia B MeTo.ne <pOHO

Boro rronx. IlpIIBe.n;eHhl .n;oKaJaTeJihCTBa TeopeMhl Ile BIITTa-KannoIU II 

TeopeMhl 3KBIIBaJieHTHOCTil; B rro.nxo.ne <pyHKUIIOHaJihHOro IIHTerpana .ZJ;JIX 

rrpoII3BOJihHOH KaJIII6poBO'IHOii: TeopIIII c JaMKHyToii: anre6poii:. 

B §3 paCCM0TpeHhl pa3JIII'IH~e MeT0.ZJ;hl pac'!eTa KBaHT0BblX rrorrpaB0K. 

B MeTo.ne <pOHOBOro II0JIX. IlpIIBe.n;eH anropIITM pac'!eTa O.ZJ;HOIIeTJieBblX 

paCXO.ZJ;HMOCTeii: C II0M0IUhIO MeTo.na <pOHOBOro II0JIX II TeXHIIKH lliBIIHrepa-

IIe BIITTa. · 

B §4 Bhl'IHCJieHbl O.ZJ;H0IIeTJieBble pacxo.n;HM0CTII .ZJ;Jlll TeopIIII c .neii:CTBII

eM ( 1). O6cy2K.n;eHa p0Jih rrpoeKTllBHOH llHBapHaHTH0CTll ( 4) Ha KBaHT0B0M 

ypoBHe. Ilpe.D;JIO)KeH KJiacc KaJIH6pOBOK .ZJ;Jlll <pllKCaUHII rrpoeKTllBHOH CHM

MeTpHH. 

B §5 Bhl'IHCJieHhl 0.ZJ;H0IIeTJieBhle pacxo.n;HM0CTll .ZJ;Jlll TeOpllll c .neii:CTBll

eM (2). IlocTpoeHhl EPCT rrpeo6pa3oBamrn .nnx o6rueKoop.n;IIHaTHhIX H 

rrpoeKTHBHhIX rrpeo6pa3oBaHHII. IloKaJaHo, 'ITO B KJiacce KaJIH6poBoK, pac

CM0TpeHHhIX B rrpe.n;bl.ZJ;yIUeM rraparpacpe, .nyxH, CBX3aHHble C rrpoeKTllBHOH 

CllMMeTpHeii: He ,naIOT BKJia,na B 0.ZJ;H0IIeTJieBble pacXO.ZJ;llMOCTll B paMKax 

pa3MepHoii: perynHpII3aUIIII. lfayqeHa ponh 'IJieHoB, KBa.n;paTH'IHhIX no 

KpyqeHIIIO B acp<pIIHHO-MeTpII'IeCKOII TeopHII rpaBIITaUIIII. B reoMeTpII

qecKOM cpopMaJill3Me OHII IIrpaIOT poJib MaCCOBblX 'IJieHOB, HapyIUaIOIUIIX 

rrpoeKTIIBHYIO CHMMeTpHIO. B paccMoTpeHHOH Mo.n;eJIII, OHII He ,naIOT BKJia

.na B O.ZJ;HOIIeTJieBble pacxo.n;IIM0CTII. 

B §6 Bhl'IIICJieHbl O.ZJ;H0IIeTJieBhle pacXO.ZJ;llMOCTll .ZJ;JIX TeopIIII C .neii:CTBII

eM (3). IloKaJaHo, 'ITO Hannqne rrpoeKTHBHoii: IIHBapIIaHTii:ocTII He ynyq

IUaeT rrepeHopMIIp0BO'IHhIX CBOHCTB TeopIIII • 

B §7 rrpIIBe,n;eHhl pe3yJihTaThl rJiaBhl 2 
TpeThX rJiaBa rrocBxrueHa auaJIII3Y TeopeMhl Ile BHTTa-KannoIU H Teo

peMhl 3KBllBaJieHTH0CTII Ha O.ZJ;H0IIeTJieB0M ypoBHe B HerrepeHopMHpyeMhIX 
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TeopII.SIX Ha npIIMepe 3HHmTeHHOBCKoft rpaBHTaUHH c KOCMonornqecKoft 

IlOCTO.SIHHOH. 

B §1 npHBe,neHhl <popMynnpoBKII Bhlmt!Ha3BaHHbIX TeopeM, <popMMbHOe 

,ZJ;0Ka3aTeJibCTB0 K0T0phlX 6bIJIO ,naH0 B rJiaBe 2 
B §2 BhlqncneHhl o,nHoneTJieBhle K0HTpqJieHhl BHe MaCCOBOll o6oJioqKe 

B OTO. PaccMoTpeHhl qeThlpe Ha6opa nepeMeHHhlx: gµ,,(-gy, r.ne r #
-¼; g""(-g)P, r.ne P #- ¼; {ti,µ,,= 9µv(-g)-¼, 7r = (-g)T}; {t/i"" = 
g""(-g)¼, -,r = (-g)1}. 

B §3 06cy2K,naeTC.SI TeopeMa 3KBHBMeHTH0CTH B a<pq>HHHO MeTpnqe

CKOH TeopHH rpaBHTaUHH. BhlqHcJieHhl o,nHoneTJieBhle pacxo,nHM0CTH B 

q>OpMMH3Me nepBoro nop.SI,nKa C ,ZJ;HHaMnqecKHMH nepeMeHHhlMII: CB.SI3H0-

CTbIO I'" /JV II npOII3BOJibHOH TeH30pHOH IlJI0TH0CTbIO MeTpnqecKoro Te_H30-

pa. IloKa3aHo, qTo 3TH nepeMeHHhle npIIBo.n.SIT K napaMeTpII3aUIIOHHOH 

3aBHCHM0CTII o,nHoneTJieBhlX K0HTpqJieH0B, COBna,na10meft C pe3yJihTaTa

MH, nonyqeHHhlMII B q>OpMMII3Me BT0poro nop.SI,nKa. 

B §4 npoBep.SieTC.SI .SIBHhlMH BhlqncJieHH.SIMII Bhlil0JIHeHIIe TeopeMhl Ile 

BnTTa-Kannom B OTO B cne.ny10meM KJiacce KMII6poBoK: 

Fµ = '7,,h"µ - p'7µh + Tµ">,.hu>.. 

r.ne Tµ">.. npoH3BOJihHhlll TeH3op. 

PacCMOTpeHO,TaK2Ke CKM.SipHoe none, MIIHHMMbHhlM o6pa30M B3aHM0-

.neftCTBYIOmee C rpaBHTaUH0HHhlM. llccne,noBaHa 3aBHCIIM0CTb o,nHoneTJie

BbIX K0HTpqJieH0B OT Bhl6opa KMH6poBoqHhlX napaMeTp0B B CJie,ny10meM 

KJiacce KMH6pOBOK: 

Fµ = '7,,h"" - pV µh + 1µ</> 

r.ne Jµ npOH3BOJibHhlll TeH30p. 

B §5 06cy2K,naeTC.SI q>H3IIqecKIIM CMhlCJI pe3yJibTaT0B neTJieBhlX BhlqH

CJieHHM B HenepeH0pMIIpyeMhlX TeopII.SIX. B paMKax o6o6meHH.SI peH0pM

rpynnhl Ha HenepeH0pMIIpyeMhle TeopIIII, BhlqIIcJieHhl peH0pMrpynnoBhle 

<l>YHKUHH ,nJI.SI OTO. IloKa3aHa IIX .SIBHaH 3aBHCHM0CTh OT Bhl6opa napaMe

TpH3aUIIII Ha o,nHoneTJieB0M ypoBHe. IIpe,nJio2KeH KpHTepnii: q>II3HqHQCTII 

pe3yJibTaT0B neTJieBhlX BhlqIIcJieHHM B HenepeH0pMIIpyeMhlX TeopII.SIX. 

B §6 npnBe,neHhI pe3yJihTaThl rnaBhl 3. 
l..JeTBepTaH rJiaBa Il0CB.SIIUeHa Il0CTpoeHIIIO aq>q>HHHO MeTpnqecKOM Te

opIIII rpaBIITaUHH C .nonoJIHHTeJibHOM JIOKMhHOH CHMMeTpHeii:. 

B §1 q>opMynnpyIOTC.SI npo6JieMhl KBaHTOBOM rpaBHTaUIIH. 
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B §2 nepeqIIcJieH p.SI,n KpIITepIIeB, K0T0phlM .nom1rna y.noBJieTB0p.SITb 

lICTlIHHaH KBaHT0BaH Teopm1 rpaBHTaUIIII lI Hai'meH HaH60Jiee o6mIIft Jia

rpaH2KHaH a<pq>IIHHO MeTpHqecKoii: Te0plIH rpaBHTaUIIII Y.UOBJieTBOp.SIIOIUIIM 

HM. Ha 0CH0Be TeopeMhl 3KBlIBMeHTH0CTlI Haft.neHa CB.SI3b Me2K,ny reoMe

TpHqecKHM H TeTpa,nHhlM no.nxo.noM 0ilIICaHH.SI KBaHTOBOM rpaBHTaUIIlI B 

nycT0M npocTpaHCTBe B o.nnoneTJieB0M npH6JIH2KeHHII. 

B §3 paccMaTpHBaIOTC.SI .nonoJIHHTeJibHhle JI0KMbHhle ClIMMeTpIIH, CB.SI-

3aHHbie C npeo6pa30BaHH.SIMII noneii: CB.SI3H0CTII: 

I'"µ,, _, I'"µ,, = I'"µ,, + g">,. A[>..µv] + T"µ,, + M" 9µv + N,,8; + Pµ8i (5) 

r.ne A[uµv], Tuµv, Mu, N,,, Pµ npoH3B0JihHhle aHTHCHMMeTpIIqHhlH, 6eccne.no

Bhlll TeH30phl lI BeKT0phl CO0TBeTCTBeHHO. 

PoJib ClIMMeTpHii: .naHH0ro TlIIla 3aKJIIOqaeTCR B no.naBJieHIIII He2KeJia

TeJibHhlX K0HTpqJieH0B lI yMeHbll1eHHlI npoII3B0Jia B nepB0HaqanbH0M Jia

rpaH2KHaHe. Haii:.neHhl ycJI0BIIR IIHBapIIaHTH0CTII a<pq>IIHHO-MeTpIIqecKoii: 

TeopIIII rpaBHTaUHH 0TH0CHTeJibH0 cne.ny10mnx npeo6pa3oBaHHH: 

f"µv -+
1 f"µv = f"µv + g">,. A[>..µv] + C,,8; (6) 

B §4 nocTpoeHhl EPCT npeo6pa3oBaHHR, CBR3aHHhle c o6meKoop,nII

HaTHhlMH II_.nonoJIHIITeJibHhlMII JI0KMhHhlMII CIIMMeTpIIRMH (6) B reoMe

TpnqecK0M rro.nxo.ne. Ilpe,nJI02KeHhl KJiaCChl KMH6pOBOK .UJIR q>HKCaUHII .no

II0JIHHTeJibHhlX CHMMeTpIIii:. B .nanHhlX KMH6pOBKax, .nyxn, CBR3aHHhle C 

rrpeo6pa3oBaHIIRMH (6) He ,naIOT BKJia,na B 0,ZJ;H0IIeTJieBhle pacxo.nIIM0CTH B 

pa3MepHoii: perynRpH3aUIIH. 

B §5 rrocTpoeHhl EPCT rrpeo6pa3oBaHIIR' II rrpoBe.neH ananII3 BKJia,na 

H0BhlX .nyxoB B 0,UH0IIeTJieBhle pacxo,nIIM0CTII B TeTpa,nH0M rro.nxo.ne. IIo

Ka3aHo, qTo B C00TBeTCTBYIOIUIIX KMII6pOBKax, BKJia,n ,U0II0JIHIITeJibHhlX 
I 

.nyxoB B pa3MepHoii: perynRpII3aUIIII paBeH HYJIIO. 

B §6 paccM0TpeH Bonpoc; 06 0,ZJ;H0ileTJieBhlX aH0MMHRX, CBR3aHHhlX C 

rrpeo6pa30BaHH.SIMH (6). Ha 0CH0Be MeTo,na <l>y,n)KIIKaBhl II npIIHUIIIla .neii:

CTBH.SI ,ZJ;0Ka3aH0 0TCYTCTBIIe 0,ZJ;H0IIeTJieBhlX aHOMMIIH, CBR3aHHhlX C .nonoJI

HIITeJibHhlMII JIOKaJihHhlMII CIIMMeTpII.SIMII. PaccMOTpeH Bonpoc 0 Il0CTpo

eHIIII IIHBapIIaHTHoro 0TH0CIITeJibH0 .nonoJIHIITeJibHhlX JI0KMbHhlX CIIMMe

TpIIii: B3aIIMO,neii:CTBII.SI IlOJieii: MaTepIIII C rpaBIITaUII0HHhlM Il0JieM. 

B §7 npIIBe.ueHhl pe3yJihTaThl rnaBhl 4. 
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B 3aKmoqemrn KpaTKO Cq>OpMyrrupoBaHhl OCHOBHble pe3yJibTaTbI ,UHC
cepTaUHH, KOTOpbie H BbIHOOITCX Ha 3aIUHTY. 

OCHOBHhIE PE3YJihTAThl PABOThl, 
BhlHOCHMhIE HA 3AmHTY 

• BhlqHCJieHbI O,UHOileTJieBble pacxo,nHMOCTH Ha MaCCOBOH o6orroqKe B 
HeKOTOpbIX Mo.nerrxx C MeTpHKOH H CBX3HOCTbIO, KaK He3aBHCHMhIMH 
.UHHaMHqecKHMH nepeMeHHbIMH. Hccrre.noBaHO BJIHXHHe npoeKTHBHOH 
CHMMeTpHH Ha nepeHopMHpOBOqHble CBOHCTBa MO,nerreii:. IIocTpOeHbI 
BPCT-npeo6pa3oBaHHX .nnx Teopuii:, o6na.naromux npoeKTHBHoii: HH
BapHaHTHOCTbIO. 

• BhlqHcJieHhl O,UHOileTJieBI,Ie paCXO,UHMOCTH BHe MaCCOBOH o6onoqKH 
B npoH3BOJibHoii: napaMeTpH3aUHH B 3HHIIITeHHOBCKoii: Teopuu rpa
BHTaUHH C KOCMOJIOruqeCKOH KOHCTaHTOH H B q>OpMaJIH3Me nepBoro 
nopx,n:Ka. Hccne.noBaHa 3aBHCHMOCTb KOHTpqneHOB OT Bhl6opa na
paMeTpH3aUHH B .UBYX .naHHhIX <popMaJIH3MaX H IlOKa3aHa HX O,UHO
neTJieBall' KBaHTOBall 3KBHBaJieHTHOCTb. IlpoBepeHa XBHhIMH pacqe
TaMH Ha px.ne npHMepoB He3aBHCHMOCTb O,UHOileTJieBbIX KOHTpqne
HOB Ha MaCCOBOH o6onoqKe OT Bhl6opa KaJIH6poBoqHbIX napaMeTpOB 
B cneUHaJibHOM KJiacce KaJIH6pOBOK. 

• Hccne.noBana 3aBHCHMOCTb peHOpMrpynnoBbIX BeJIHqHH OT Bbl6opa 
napaMeTpu1auuu B paMKax o6o6menux MeTo,na penopMrpynnhl Ha 
HenepeHopMHpyeMhle TeopnH Ha IIpHMepe 3HHIIITeHHOBCKOH rpaBH
TaIIHH c KOCMonoruqecKoii: nocToxHnoii:. Ilpe.nno)KeH KpHTepuii: q>H-
3uqHoCTH pe3yJibTaTOB neTJieBbIX BblqucrreHHH B paMKaX HenepeHop
MHpyeMbIX Teopuii:. 

• II pe,nJIO)KeHa HOBax TpaKTOBKa .nonoJIHHTeJibHhIX JIOKaJibHhIX CHMMe
TpHii:, cymecTBYIOIUHX B pacrnupeHHbIX Teopuxx rpaBHTaUHH. Ha 
OCHOBe 3Toro, .naHa <popMyrrupOBKa a<pq>IIHHO-MeTpHqecKOH TeOpHH 
rpaBHTaUHH C .nonOJIHHTeJibHbIMH JIOKaJibHhIMH CHMMeTpHXMH. Hc
crre.noBaH BOIIpoc O CBX3H reoMeTpuqeCKOH H TeTpa,nHOH q>OpMyrrIIpo
BOK Teop1rn Ha KBaHTOBOM ypoBHe. 

• IIocTpoeHhl BPCT-npeo6pa3oBaHux atpq>IIHHO-MeTpuqecKoii: Teopuu 
rpaBHTaunn C .UOIIOJIHUTeJibHhIMH JIOKaJibHhIMH CHMMeTpHXMH B reo
MeTpnqeCK0M H TeTpa,nHOM q>OpMaJIH3Max. IloKa3ano, qTo .nyxu, 
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