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OR!AH XAPAKTEPHC'IVJKA PAEOTH 

AKTyaJThHOCTI, T8Mll. B .n:nccepTau:rrn paCCMOTpeHH CJie,nyromne 

Bonpochl. 

B nepnofi tiacTn B paMRaX RJia.ccntiecKofi Teopnn rpaBnTau:rroHHoro 

B3a.HMO.il:8HCTBH.f! ncCJie,nyeJC.fI odpaTHOe BJIH.fIHHe Ha M6Tpney npocTpa.H

CTBa.-BpeMeHU CRaJI.fIPHh!X n BeKTOpHh!X nOJien. B nepByIO O'!epeiu, Hae 

HHTepecyeT BOnpoc, cymecTByeT JIH B c~epn'l8CKU-CUMM8TpU'lHOM pemeHUH 

CUCT8!v!bl ypaBHSHUH, OnHCb!Ba.IO!llBH B3a.HMO,n;ei1:CTByromne CKaJI.f!pHOe, B8R

TOpHOe H rpaBUT8.UHOHHOe ITOJI.fI, ocodeHHOCTI, THIIa "ropU3OHT11 /I/. 

HHTepec K Ta.ROH 38,l'.(a'le Bll3Ba.H TeM, '!TO Ha.mrtrne "ropll30HTa" npnno

,n;nT R Ha.c5JIIo,n;aeMll!vI 3qqJSI{Ta.M. HanpHMep, "ropU3OHT11 .f!BJI.f!8TCJI xapa.R

TepHHM CBOliCTBOM 'l8PHh!X ,n;up, 3KcnepHMSHTaJThHHli noncK.KOTOpllX a.R

THBHO Be,n;eTC.fI acTpO[]JH3UKa.MH (CM. Oc53o/2/). Bo3MOlKHllli'M8XaHH3M 

oc5pa3OBa.HH.f! 'lSpHI,!X .n:hIP - rpaBHT8.UHOHHlilli KOJIJianc 3Bes,n;. B 3TOli 

cBRsn npe,n;cTaBJI.fieT HHTepec BJIH.f!Hne Ha npouecc KoJIJianca. pea.m,HHX 

(l)H3H'l8CKUX ITOJieil. HedecHoe T8JIO, COCTO.fIIJ188, HanpHMep, H3 BO,n;opo,n;

HOro rasa, odJia,naeT orpoMHHM da.pHOHHbIM 3apiI.D:OM H COOTB8TCTBYKllltUMH 

M83OHHHMH IlOJI.fIMll. 3Bes,n;a Mo~eT dhITI, UCTO'l.HI1ROM H8liTPHHHO-a.HTHH8liT

pHHHOro IlOJI.fI, c~a.na.IO!llero Ka.R I/'Z 5 / 3/_ Ma.RpOCROilH'l;CKa..fI MaTepnam,

Ha..fI CIICTeMa MOJKeT dllTI, HCTO'l.HIIROM CKaJI.f!pHoro. ITOJI.fI 131. 
rpaBUT8.UHOHH08 ITOJie B(JJIH3H nonepXHOCTH KOJIJiancnpymefr 3B83,n;ll 

.fIB.,"I.!I8TC.fI CHJThHbIM, TIO3TOMY sa,na'la. ,n;oJI.lKHa paccMaTpUBaTI,C.fI B paMKax 

oc5meil Teopnn OTHOCHT8JThHOCTII. IIpaKTJI'lBCRH HHTepecHble CJIY'!a.!I HaxO

,n;.fITC.fI B oel.i:raCTH npHMeHJIMOCTJI RJia.ccJI'leCKOli (HBKBa.HTOBoil) Teopnn. 

BTopa.R 'laCTI, ,n;nccepTa.UIIH IlOCB.f!ll18Ha npodJieMe y.m,TpagJHOJISTOBllX 

pacxo,n;,IMocTeiii-B KBa.HTOBOli rpaBHTaUIIH. 
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lliITepec R RBa.HTOBOil: Teop:im: TRI'OTeHIDI B 3Ha'tJ:HT8Jll,HOil: Mepe rroii:

;:i:epmrnaeTCJI Ha.ll:eiK,D;a.MH Ha TO, "ITO BRJIJOtiemre rpaBnTar.urn B cxeMy 

RBaHTOBOil: Teop:im: ITOJIR IlOMOEeT ITOCTpOUTb rroc~eii:oBaT8JII,eyIO TeopJJ:ID 

3~8M8HTapHl:IX "laCTIDJ;. 

CoBpeMeHHoe pa3BnTne RBa.HTOBOil: rpaBnTarmu cM3a.Ho c rrocTpoe

HHeM Teop:im: B03MYJll8HHil: U COOTB8TCTBYIOII18il: ii:uarpaMMHoil: T8XHURIJ: (CM. 

06301
41). rPaBnTarmoHHoe rro~e paccMaTpUBaeTcR rrpu aToM Ha TOM ~e 

YPDBHe, "ITO U BCJIR08 ;:i:pyroe ITMe, a TeopHR ORa3IIBaeTCJI BapUaHTOM 

TeopUH R~6pOBO"IHblX rro~en. 

)];71:JI Bhl"l:IIC~8HIDI s -MaTpH!l;!l B R~6poBO'tJ:HO-UHBapHaHTHh!X Teo

PHRX 0611'tJ:HO HCITOJII,3yIDT qiOpM~3M WY"HRUlfll rpnHa/S/. 3TOT qiop~3M 

HCXO.Jl:HT U3 rrpoH3BO,n:muero WHKmIOHMa Z , 3aITUCaHHOro B BH.ll:8 

ROHTHHyaJII,Horo HHTerpMa. PaMoEeHHe WHRUlfOHMa Z B PR.lJ: T80PHH 

B03M,Ylll8HHH ITOpoiK,ll;aeT .ll:HarpaMMeyIO T8XHURY. 0.ll:HaRO IIpRMOe rrpHMeHeHHe . 

COOTB8TCTBYJOll1HX rrpaBM R BW!HMSHHID rreT~8BRX'.Jl:HarpaMM rrpUBO.Jl:HT R 

YJII,TpaqiHO~STOBRM pacXO.Jl:HMOCTRM. B03HURaeT 3a;:i:a-qa rroc~e;:i:oBaTSJII,HOro 

rrpoBe;:i:eHIDI rrepeHopMUpoBo"tJ:Hofi rrpo~eii:yphl. 3Ta 3a;:i:a-qa B HacTomuee 

BpeMR He pemeHa BBU.Jl:Y Rpail:Heil: rpoM03,ll;ROCTH .ll:HarpaMMHoil: TSXHURU B 

RBa.HTOBOil: rpaBHTarmu. 

3Ha'tJ:HT8JII,eyIO UHqiOpMarmID O ITO~SBOH CTPYRTYPe YJII,Tpaqiuo~eTOBblX 

paCXO.Jl:HMOCTeil: B RBa.HTOBOil: rpaBHTarmu MOlKHO ITO~Tb, 3RC~aTHpyR 

CBOHCTBa CHMMeTpHH Teop:im:. )];71:JI 3TOil: ~eJIH y;:i:o6HO HCITOJil,3QBaTb M8TO.Jl: 

qiOHOBOro ITOJIR B CO'tJ:STaHHH C MSTO,ll;OM pa3M8pHOH·peryJIRpusarmH. IlpH 

3TOM H3Y'tJ:8HHe rro~eBOM CTPYRTyphl CHHrYJ!RPHl:IX -qacTeil: m -rreT~SBbIX 

IIPHMUTUBHo-pacxo.ll:JilUHXcR (TO 8CTb He CO.ll:Sp;Ka.ImrX pacXO.ll:JilUHXCR rro;:i:

rpaWQB) rrorrpaBOR R $ -MaTpm.:i;e CBO.ll:HTCJI R H3Y'!J:SHHID Bh!CmHX HHBa

PHa.HTOB o6meROBapHaHTHl:IX rrpeo6pa30BaHHil:. 

)];71:JI TeopHil: c HeJIHHeil:Hoil: pe~3armeil: CHMMeTpHu MeTo;:i: @oHOBoro 

ITOJIR HyiK,ll;aeTCJI B MO.ll:HWHRar.urn. 3TO OTHOCHTCJI u R rpaEHTarmu B PaM

Rax rroii:xoii:a TopHCOBa H OrHeBe~oro/6/, TPaRTYIOmero 3HHillTSMHOBCRyID 
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Teopnro RaR TeOpHID HS~eil:Hofi peMH3ar.urn aqJHHHOH ll ROHqiOpMHOH 

CHMMSTpUll. 

Ilpe;:i:~araeMaR MO.Jl:HqiHR~ COCTOllT BO BBS~SHHH qiOHOBOro IIOJIR 

rrpH IIOMOIUH rpyrrrroBoro C~OESHHR, peMH3yeMoro B TepMHHax,,ll;H~epeH

~a.JibHblX qiopM KapTa.Ha. 3TO rrpUBO.ll:HT R .ll:HarpaMMHOH T8XHHRS c rrpoc

T8HillUMll peii:y~OHHRMll CBOHCTBaMH/S/. 

Il 3HHmTSMHOBCROH rpaBUTarmH '!J:HMO BblCmHX HHBapUa.HTOB, COOT

B8TCTByIOOIHX CllfII'YJIRPHRM -qaCTRM IIPllMllTUBHo-paCXO.Jl:RIUHXCR rreT~SBblX 

rrorrpaBOR R $ -MaTpIDJ;e, 6eCROHS'tJ:HO. Ilo3TOMY rrpe;:i:cTaBJIRIDT HHTepec 

o6o6meHM 3HHillTSMHOBCROH TeopHH c 6o~ee mHpOROH rpyrrrrbil: cHMMeTpHH, 

"ITO o6ecrre~o 611 6o~ee ESCTRHe orpa.HH'tJ:8HM Ha BblCIIIUe HHBapHaHTR. 

Il 3TOH CM3H pacCMOTpeHa MacmTa6HO-UHBapHa.HTHruJ TeOpJIB B3ffi1MO,ll;SHCT

BYIDIUHX rpaBHTarmOHHOro, CRMflPHOro H BSRTOpHoro rro~eil:, RB.7IRKXl1MCR. 

o6o6meHH9M TSOpHH 3il:HmTeil:Ha B ii:yxe BefiJIR. 

IleJII, _ _£a6oTh! 

I. McM8.ll:OBa.HHe o6paTHoro ~RHM Ha MSTPHRY rrpocTpaHCTBa

BpeMeHH CRaJIRPHl:IX H BSRTOPH1IX rro~en. B11RcHeHHe Borrpoca O cymecT

BOBElHl1H oco6eHHOCTSH THIIa "ropll30HT 11 B cqiep11"l8CRl1-CHMMeTpl1'lHl:IX 

pemeHHRX CHCTSMbl ypaBHeHHfi 3fiHmTeil:Ha 11 ypaBHSHHH CRaJIRpID,IX H BeR

TOpHblX rro~eil: • 

2. ~opMy-JIHpOBRa MO.Jl:HqiH~poBaHHoro MeTo;:i:a qiOHOBOro ITOJIR B 

3HHmTSMHOBCROfi rpaEHTarmu, ITPHBO.ll:Rmero R ;:i:narpaMMHOH TSXHHRe C 

rrpocTeiimnMH peii:y~OHHRMll CBOHCTBaMH. 
. , .. 

IlocTpoBHHe rro~oro Ha6opa BblCmHX HHBapHa.HTOB ITOJIHHOMllaJII,HO

ro THITa B MaCmTa6HO-HHBap11aHTHOH TS0pl1H B3aRMO,ll;8HCTByromHX rpaBH

TarmoHHoro, cRaimpHoro H BSRTopHoro rro~en. 

HaytIHM HOBl13Ha H rrpa.RTH'tJ:SCRM geHHOCTb. B .Jl:~CCSpTar.urn 

BrrepBble .ll:ORa3a.HO OTCYTCTBHe oco6eHHOCTH THITa "ropH30HT11 B cqiepH-
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-qecrur-CHMM6TplltIHOM CTaTll"<IeC.ECOM pememm CUCTeMh! YpaBHeHUH 8HHlllTefu!a 
,,. 

ll YpaBHeHIIH MaCCllBHoro C.ECaJIHpHoro HJill Be.ECTOpHoro rro~en. BrrepBhle 

l(ORasaH aHMor TeopeMH Eup.ECro@a B rrpucyTCTBUU orrpel(e~eHHoro Mac

ca 6esMaccOBhlX Be.ECTopmx rro~en. 0TCJO.Ila, B -qacTHOCTH, c~e~eT oT

cyTCTBne MOHOIIOJThHoro ll3~emm B rrpouecce rpanllT~OHHOro .ECO~arr

ca rrpn HMll"<Illll Ta.ECHX rro~en. 

PaccMOTpeHO B3allMOl(8HCTBlle rpaBUT~OHHoro ITOJI.fl: 0 rro~eM EopHa

HH@e~bl(a. 0TMe-qaeTCH_ H606XO~OCTb BB6l(6HllH B Teopnro EopHa-!1H@eJTh

l(a BHemHero llCTO'<IHI1.ECa. 8TH BOITPOChl Ba.JKHhl B CBH3li C 3.ECcrrep,IMeHTMb

HHM ITOUC.ECOM -qepHHX ,n:I,Ip. 

BrrepBhle IIOCTpOeHO c~epn-qec.ECH-CUMMeTpll"<IHOe cTaTU"<I6CKOe peme

Hlle CMCT6Ml1 ypanHeHUH 8HHlllTeHHa-EopHa-HH@Mbl(a C IIl1.i16B~l1M 3ap!I

%6HHhlNI UCTOtIHU.ECOM 6e3 "ropU30HTa" n 6e3 oco6eHHOCTU B TO'<!Re rz.. =0. 

Ilpu orrpel(e~eHHOM COOTI!OIU6HIIU rrapa.MeTpOB pa3M6phl UCTO'<IHM.ECa MoryT 

6h!Tb Bhl6paHhl Ra.EC yPOl(HO ~hi.MU. Ilol( 3TH COOTHOIUeHHH rrapaMeTpoB 

IIO~~aIDT peaJThHh!e acTpOHOMM"<Iecrure 06'b6.ECThl. 

Qpop1VIYJIBPOBaH MO~@u~poBaHHl1i1 MeTOl( qJOHOBoro ITOJI.fl: rrpnr,mHn

TeJThHO .EC 3HHlllTefiHOBCROH rpaBUT~ll Ra.EC Teopuu C H8JillH6HHOH pe~- _ 

3~ei1 C.lfMM6Tpmr, '<ITO rrpUBO~T .fC l(UarPa.MMHOH TeXHll.fCe C rrpocTeMIIIUMU 

pe~.ECW'IOHH!1Mll CBOHCTB81,,11/8/. 8funrrTeHHOBC.ECOe l(6liCTBlle BIIepB!1e sarru

CaHO B T6PMUHax l(llQJqJepeH~aJThH!1X cpopM KapTaHa qla.ECTop-rrpocTpattCTBa 

R/L, rl(e 11 - rpyrrrra acpuHH!1X rrpeo6pasoBaHUH, L - rpyrrrra Jio-,_ 

pe~a. 

BrrepB!1e rrocTpoeH rro~i1 (ROH6"<IHhlH) Ha6op UHBapUaHTOB ITO~llHO

Ml1aJThHOro Tnrra B MaCIUTa6I-IO-llHBapnaHTHOH Teopuu B3illrMOl(8llCTByroil!l1X 

rpanuT~OHHoro, c.RaJI.HpHoro u BeICTopHoro rro~en. 

Arrpo6a.rnm pa60TI1. PesyJThTaThl ~ccepT~U l(OMa,n:I,IB~Cb Ha 

cecmrn OH<Ji AH CCCP (1978 r.), Ha ceMl1IIapax JI'N> omm, <I>MAH CCCP, 

MM.AH CCCP, H'N> AH YCCP. 
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Ily6Jrn.ECa.tgm. Ilo MaTepHMa.M l(llCcepTawrn ony6JIBKOBaHO IU6C']b 

CTaTefi. 

06'beM pa60TH. ,lll!:ccepT~ COCTOUT ll3 RpaTKoro B:Bel(eHHH, l(Byx 

-qacTefi ll 3aMID'<I8HllH • IIepBM -qacTb COCTOUT ll3 BBel(emm ll "<I8Thlpex 

r~an. BTOPM :1acTb COCTOUT II3 BB6l(6I!llH U ,IIByx r~an • .UnccepTawm 

C0l(6PJKIIT 86 CTPaHUU MaIIIUI!OITIICHOro Te.ECcTa, 7 pucyHROB II CITHCO.EC 

JIBTepaTyphl H3 91 HaUMeHOBaHllH. 

CO,UEPJKAIDIB PAEOTH ., 

Bo BBe8eHIIn c@opM;yJIBPOBaHa ueJTh pa60T11, 

lfu.CTb 1 ITOCBlIII16Ha HCM8l(OBaHlIID o6paTHOro MllHHllH Ha MeTpHRY 

rrpocTpaHCTBa-BpeMeHII C.ECaJIHpH!1X lI B8.ECTOPH!1X rro~ei1. 

Bo BB888Hllll o6cyJIW;aeTCH a.ECTYMi>HOCTb TeMH, l(a6TCH MaTeMaTH

'<I6CKM IIOCTaHOBKa 3~a"<III, orrpel(eJIReTCSI T8PMHH "ropJI30HT 11 
• 

B r~aBe 1 KpaT.ECO rrpIIBel(eHH II3B6CTHHe rrpUMepu •. 

B § 1 paCCMOTpeHO CTaTlI'<!ec.ECoe ccpeplI'<!eC.EClI-CHMMeTplltIHOe perne

HHe Hopl(CTpeMa-PeficcHepa, OTB8"<IaIOIIl88 B3aHMOl(6liCTBYIDIIIUM rpannTa

~OHHOIVIY lI 3~8.ECTpoMa.I'HllTHOIVIY no~. 

B § 2 pacCMOTpeHO CTaTlI"<I8CKOe ccpepn-q_ecrur-CID/!MeTplltIHOe perne

HHe ~Hllepa, OTB6"<IaJCI!!68 B3rurMOl(ei1cTBYl001IDII rpannT~OHH91VIY lI 6es

Macc_OBOIVIY CRaJIHPHOIVIY rro~. 

B r~ane 2 HCM8~IDTCSI cweplI'<!ecrur-CHMMeTplltIHhle CTaTII"<I8C.EClle 

pernemm ClICTeM YPaBH8HHH, OITIIChlBaKII!lfX B3rurMOl(6HCTBylOll(IIe rpaBH

T~OHHhle lI MaCCUBHHe 6030H!-Ihle ITOJI.fl:. 

B § 1 paCCMOTpeHO B3rurMOl(8HCTBlle C MaCClIBHHM CRaJIHPHHM ITMeM. 

B § 2 paccMoTpeHo B3rurMOl(ei1cTBIIe c MaccIIBHHM BeKTOPHHM 

rro~eM. 
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BliffcHJieTCR BOTipoc O Ha.Jrn"Illl'l B TaKllX perneHIDIX oco6eHHOCTl'l ~ 

nma "ropl'l30HT 11
• O6cyli!,D;aJOTC.II acTpO(!ll'l3ll'!ecmrn CJie,n;cTBIDI. 

B rJiaBe 3 paccMOTpeHo B3anMO,n;efiCTBl'le rpaBl'lTauROHHOro TIOJIJI 

c 6esMaccOBblMH Be.RTOPHHMH TIOMMR CaMoro o6mero Bn,n;a. 

B § I ,n;o.Ra3ruia CTaTl'l'lliOCTb BHe BemecTBa cgieplftleC.Rll-CllMMeTpl'l~

HOro perneIDm Cl'lcTeMH YPaBHeHl'lll, OTillCHBa.I<lllefi 3Tl'l TIOJIJI (ruiaJIOr Teo

peMH Enp.Rroqia). 

B § 2 3TOT peay~TaT pacnpocTpaHJieTc.lI npn onpe,n;eJieHHOM yCJio

. mrn Ha Teopmo Epruica-,Ull.R.Re. -

Il ~aCTHOCTl'l, ,n;o.Ra3aHHOe YTBeplii,Il;eHne OTHOCl'lTC.II .R 3Jie.RTpoMar

Hl'lTHOMY TIMID, TIOJIID EopHa-MH~eJib,n;a l'l TIOJIID c TIOTe~aJIOM I/'Z 5• 

OTcIO,n;a CJie,n;yeT, ~TO B Cl'lCTeMe B3allMO,n;efiCTBYIO!UllX rpaBl'lTaullOHHOro 

l'l 6eaMaCCOBHX Be.RTOPHHX TIOJiefi OTCYTCTByeT MOHOTIO~Hoe l'l3~eHlle, 

TO eCTb B npouecce .ROManca COOTBeTCTByI(lllJie TIOJIJI He l'lC~eaaJOT. 

O6cylii,Il;aIOTc.lI acTprnpH3Jftlec.Rlle CJie,n;cTBIDI. 

B rJiaBe 4 paccMOTpeHhl B3anMO,n;efiCTBYIOU.!l!e rpaBl'lTfilU1OHHOe TIOJie 

l'l TIMe EopHa-MHgieJib,n;a. O6cylii,Il;aeTC.II BOTipoc O BHelliHl'lX HCTO~.Rax B 

TeopHl'l EopHa-HmpeJib,n;a. McCJie,n;yeTCR TO'lliOe cgiepll'!eC.Rl'l-cllMMeTpH'lliOe , 

perneHlle CHCTeMH YPaBHemril: 3il:HruTeitua-EopHa-llmfie~,n;a. OTMe~aeTC.II' 

~TO npl'l onpe,n;eJieHHOM COOTHOrueHllH napaMeTpoB: 

M = 1,21tJ~, 
-i 

e < ( 2. t<. f, ) 
\, 

(I) 

( M I e. - rpaBl'!TauROHHM Macca l'l aapJI,n; 11cTO~HJ1Ka, t< - HbllTOHOB

CKaJI rpaBHTaullOHHaJI TIOCTO.IIillfaJI' (6 - KOHCTruITa EopHa-MHgie~,n;a) 

"ropl'l3OHT'OTCYTCTByeT. CTpOHTC.II CTaTl'l~ecKoe perneHlle 663 oco6eHHOC

Tefi C 3apmKeHHHM ~eBll,n;HHM 11CTO'llil1.ROM .RaK yro,n;HO MaJioro pa3Mepa. 

BMecTe C ,ll;OKa3ruIHHM B rJiaBe 3 ruiaJIOrOM TeopeMH El'lp.Rroqia 3TO O3Ha

~aeT, ~TO B peayJibTaTe rpaBHTaul'IOHHOro .ROMaTICa ~epHaJI ,n;upa B 3TOM 

c~ae He o6pasyeTCR. OTMe~aeTcJI, ~TO no,n; COOTHOllieHH.II napaMeTpoB 

(I) rro,n;na,naJOT peMbHhle acTpOHOMl'l~eCKl'!e o6~eKThl. 
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qaCTbJ! TIOCB.IIl!leHa TipoMeMe y~TpaWl'!OJieTOBHX pacXO,ll;J1MOCT6ll 

B KBruITOBOll rpaBUTaul'lJ1. 

Bo BBe.I!eHJ1U o6cylii,Il;aeTCR aKTyaJ!bHOCTb npoMeMh!, 

B rJiaBe 5 paccMOTpeHa Teop1m BO3MYJlleHllfi ,n;JIJI :; -MaTPHUhl . 
3il:HruTefmOBCKOH KBruITOBOH rpaBl'!TauRU B paM.Rax MeTo,n;a qlOHOBoro TIOJIJI. 

B § I pacCMOTpeH Tipol'l3BO,n;iillll'lll CF,VHKUHOHaJI CF,VHKUUM rpnHa. Ha

mNUe B nponaBo,n;IIIlleM WYHKUHOHaJie JIBHO HenHBapl'!ruITHhlX Be~IH -

Kamr6poBo'llioro ~JieHa n ,n;eTepMl'!HruITa wa,n;,n;eeBa-IlorroBa rrp11Bo,n;11T K 

OCJIOlKHeHll.lIM TIPl'l npoBe,n;eHl'!U rrepeHopMl'lpOBKl1. Tolii,Il;eCTBa Yop,n;a, BOCCTa

Hail.JilffiaIOllll'le l'lHBapl'lruITHOCTb Ha6JIIO,n;aeMh!X BeJIU"IHH, UMeJOT B rpaBl'lTaulll'l 

CJIOlKHhlH Bll,n;,n rrpaKTH~eCKH pa6oTaTb C HHMl'l. BeCbMa 3aTpy,n;HllTeJibHO. 

B § 2 B paM.Rax MeTo,n;a gJOHOBoro ITOJIJI B (!lOPMYJIUpOBKe / 7/ rrpona

BO,n;iillll'lll @YHKUl'lOHaJI neTJieBHX rronpaBOK K S -MaTp,me 3lllIIUTefiHoBCKOll 

rpaBHTaulll'l 3aIIl'!CruI B BH,n;e KOHTHffYMbHOro HHTerPaJia,JIBHO 11HBapl'l

ruITHOro OTHOCHTe~HO o6meKOBapl1ruITHhlX npeo6pa30BruIIIH (pOHOBblX rro

Jiefi. 3TO CTruIOBHTC.II BO3MOJKHHM 6Jiaro,n;ap,I BBe,n;eHl'!ID KOBap~ruITHHX 

npOU3BO,ll;HHX C CIIMBOJiaMH KpncTo@)eJIJI, saBIIC.IIl!lUMJ1 OT ipOHOBHX ITOJiefi. 

B § 3 3HHlliTefiHOBCKaJI rpaBHTaunJI (!lOPMYJII!pyeTC.II B TepMHHax 

,n;mpqiepeHUl'laJibHHX (l)OpM l{apTruia rpynITbl aiDHHHhlX rrpeo6pa30BruIUll. 

llcCJie,n;yeTCR ruiaJIOrIDI C ICHpa.JibHOit ,ll;l1HaMHKOll, BnepBHe OTMe~eHHaJI 

B 161, IloJIY'leHbl CTPYKTypHhle YPaBH,6HlIB ajlIIHHOll rpyTIITbl, KOTOpHe 

ITO3BOJIJIIOT Bblpa3l'!Tb 3HHlliTellHOBCKOe ,n;efiCTBHe S ~epea ipOpMbl KapTa

Ha QJaKTop npocTpruICTBa A/L , r,n;e J1 - rpynrra aqmHHh!X rrpeoopa

soBaHllfi, L - rpyrrrra Jiopenua: 

s = ~ R~dtx 

R = 2. L Vr'lu~141v - VrW~v,r] + 

2 [ R. R. R R -wR evR ]-+ CvN,C"Wvv,r -t-(Jf"K,vlvf"W,\' f(,r,-. V(, V 
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i. 

- 2. [ lu~l<,11W~t11 + lJ~r,K(i)~, k J 
q dix = -u0f /\ lv; I\ w; "wf . 

,;. 

r.n:e Q_ - CKaJIJIPHM KPHBH3Ha, wR_ qiopMH l{apTalia, COO'l'BBTCT-

BY'JOIUIIB reHepaTOpaM COCiCTBBHHO ~HHHIDC rrpeoCipa3OBaHHii, l,0P - (11Oµ,fil 

KapTana, COOTBBTCTBYI<lllHB reHepaTOpaM C,n;BHra, /\ - BHBll!Hee npmrn-

Be,n;eHHe. 

TaKM 3anHCI, II03BOJIHBT BBO.n;HTI, (1JOHOBHe IIOJIH C y,IBTOM reoMeT

Pllll llC.RpllBJIBHHOro npocTpaHCTBa IlOJieii:. ,UuarpaMMHM TBXHH.Ra B TaKOii: 

napaMeTpnsau;uu oCiJia.n;aeT· HaHCioJiee npoCTHMU pe.n;yKIJ,HOHHHMU CBOHCT

BaMU /B/. 
B § 4 oCicyl!Ql;aSTCfI pa3MBPHM peryJIHpll38.WUI B rpaBHTau;ull • 

B § 5 pacCMOTp~HH BllCllllle HHBapllaHTH rpymru o6me.RoBapllaHTHHX 

rrpeo6pasoBaHHi1, KOTOpHe MOrYT IIO.fIBllTI,CfI B R:at!BCTBe CllHrYJI.fIPHl,JX 

tJ:aCTeii npllMHTHBHO-pacxo.Il:.filllllXC.fI neTJIBBh!X norrpaBO.R .R s -MaTpll~e 

8MHll!TBMHOBC.ROi1 rpaBUTau;ull. OTMBtJ:aeTCfI, 'ITO llMBBTC.fI CiecKOHB'IHOe 

'IUCJIO Jil'!HBMHO-HB3aBHCHMHX llHBaplla.HTOB TaKoro THIIa. 

B rJiaBe 6 pacOMOTpeHO MaCll!Ta6HO-llHBapllaHTHOe oCio6meHUe 

TeOpllll 3ii:Hll!Teii:Ha B .n:yxe Beitlm. ,llonoJIHHTBJlbHM CllMMBTPH.fI BO3HH.RaeT 

sa C'IBT B.RJIJOl!BHH.fI B3aHMO,n;ei1cTBll.fI co c.RaJIJipHHM IIOJISM lp ll BB.RTOp-

HHM IIOJIBM a, . 
B § I paccMOTpeHa .RJiaCCJilIBCKM MaCll!TaCiHO-HHBaplla.JITHM TBO

Pll.fl rpaBnTarnrn. 

B § 2 nponsBo.n;.filllllii: cpyHKIJ,HOHaJI rreTJieBHX norrpaBo.R .R .S -
MaTpn~e MaCll!Ta6HO-llHBapl'laHTHOi1 rpaBnTarnrn 3anHCaH B BH,n;e .ROHTll

HYaJlbHOro llHTBrpa.Jia llHBapllaHTHOro OTHOCllTBJlbHO o6meKOBapllaHTHHX ' . 

ll MaCll!Ta6HHX npeo6pa30BaHUll qiOHOBh!X IIOJieii:. OTMetJ:aeTC.fI, 'ITO ,Il;JI.fI 

nocTpOeHll.fI Teopllll BO3MY!IIBHHH ll COOTBBTCTBY'JOlllBH ,n;HarpaMMHoii: TBXHH

.Rll MaCll!Ta6HruI CllMMBTPH.fI ,n;oJVKHa CiHTI, CIIOHTaHHO HapYllJBHa. 

8 

,lleficTBHe TSOpHU 06061I!BHO MaCll!TaCiHO-IIHBapllaHTHh!M o6pa30M Ha 

cJiy,Iait N -111epHoro npocTpancTBa-BpeMem1, r.n:e N - ~e.1Ioe rroJioJKHTeJir,

Hoe 'IHCJIO. 3TO IIO3BOJI.fI8T, .Ra.Et IIOKa3aHO B pa6oTe / 9/, H368JKaTI, KOH

qJOpMHh!X aHOMaJIUll. 

B § 3 IlOCTpoeH IlOJIHblll Ha6op • mrnefurO-H83aBIICUMLIX HHBapHaHTOB 

I (qi"\/, A\ l c.p) ' y,n:OBJIBTBOp.fI!0lJIUX YCJIOBH.fIM: 

I) I q - C.RaJIJIPHM IIJIOTHOCTI, OTHOCHT8JlbHO o6meKOBapHaHTHllX 

rrpeo6pasoBaHHi1 rroJieii: ~r• , ~ \ , (p ; 

2) [ ~ - HHBapHaHT MaCll!TaCiHh!X npeo6pa3OBaHHii IlOJiefi 

~t'V, A\, t.p ; -

3) I IIOCTpOeH IIOJil'!HOMHaJlbHO Il3 k!.d..r,/{8 , 4, , lp , w•I/ H HX 

IIPOH3BO.IUlliX JIIOCioro IIOpSI.n;Ka 

R ar,~8 - TeHsop KPHBI13Hhl reoMeTpurr Beitlm 1101). 

VIHBapHanTH I o6o6meHH Ha CJiy,Iail N·-Mepnoro rrpocTpaHcTBa

BpeMem1. 

TaKoii: IIOJIHl,JH naeiop co.n;epJKUT KOHS'IHOe 'IHCJIO UHBapHaHTOB: 

~[Zfl,-i~, lP2R ,('q.-e~,..)tf(vr-eW')l{J; tP6,..(c/-eA,.)4?], 

r;:, 2.(N-1:t.) r-2. n - " - - 8' V 
~-~ 4' N-2. f<. , """"RI"', f.2.c<Ndf,(N' , Pf'\11 f t"-, 

Z),J'.lv FIA" , z:Jr f:J~RJ-'", ~r (v~ - 2.e fl""') R. ] 
OTO IIO3BOJI.fI8T Ha,Il;S.fITI,CfI Ha BO3MOJKHOCTI, IIOCTpoeHU.fI rrepeHOpMHpyeMofi 

Teopllll B3aHMO.n;ei1cTBYI<lllllX rpaBHTa.IU'!OHHOro, C.RaJIJipnoro U BSRTOpHoro 

rroJieii: B paMRax Ta.Roro rro,ItXo,n;a. 

OcHOBHHe pesyJII,TaTH. IIOJIY'I8HHHe B 8llCC6PTa.IWH 

I. ,lloKa3aHO OTCYTCTBHe ocoCieHHOCTU THIIa "ropll30HT 11 B cqiepu

'ISC.Rll-CHMMeTpll'IHHX CTaTH'IBCRHX pell!SHH.fIX CHCTSM ypaBHSHHH, OIDICH

Ba.IOIItllX B3aHMO,n;ei1cTBlle rpaBJITau;uOHHoro ll MaCCHBHoro CRaJIJipHoro, 

rpaBJITau;uOHHOro H MaCCHBHOPO BB.RTOpHoro IIOJiefi. ~TO .fIBJI.fISTC.fI apry-
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MeHTOM B IIOJU,3Y Toro, 'IJTO B pe3yJII,TaTe rpaBnTa.rnroHHoro ROJLJiarrca 

B rrpncyTCTBllU TaRUX IIOJiell tJepmIB ,nNpa He o6pasyeTCJI. .,;. 

2. noRa3aH aHaJIOr TeopeMH EllpRrcxpa ,I(JI.II CllCTeMH B3auMO,neilcT-. . 
BYJ()!WiX rpaBMTa.rnroHHoro IIOJIH ll 6e3MaCCOBOro BeRTOpHoro IIOJIH CaMoro 

06n1ero BH,na. 

3. PaccMOTpeHa CllCTeMa B3anMO,neilCTBYJ()!UllX rpaBMTa.rnroHHOro rro

JIJI u rroJIJI EopHa-HHqieJII,,na. UyTeM BBe,nemm ID1JieBH,nHoro sapJIJKeHHoro 

o6~aKa BemecTBa IIOCTpOeHO CTaTHtJGCROe cqiepntJeCRll-CllMM8TplltJHOe 

perneHne 6es oco6eHHOcTeil. 

4. 3iiHnITOllHOBCROe ,neilCTBlle 3aIIllCaHO B TepMHHax qiopM KapTaHa 

qiaKTop-rrpocTpaHcTBa A/L, tJTO rrosBoJIJieT ncrrOJII,3OBaTn ruraJiornro c 

RllpaJII,HOll ,I(HHaMUROll ,I(JI.II qiop~,jy~poBRll TeOpllll B03uymeHllit C npocTeil

illl!Mll pe.nyRUHOHHllMll CBOllCTBaMU. 

5. PacCMOTpeHO MacrnTa6HO-llHBapllaHTHOe o6o6meHHe rpaBMTa.rnrn. 

IlocTp~eH rro~HHil. (RoHetJHHil) ~a6op llHBapnaHToB·o6meRoBapnaHTHhlX u 

MacrnTa6Hh!X rrpeo6pasoBaHHil o,nHoBpeMeHHO Bn.n.a I J1 , r.ne I -
rro~HOlvlliaJII,HaJI qiyHRUHJI ~r-; Ro<r.,~cS, /1\, <f, ~ot ~ HHBapnaHThl I 0606-

meHH Ha ~YtJail N -MepHoro npocTpaHCTBa-BpeMeHll. 
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