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OBIT(A.ff XAPAKTEPMCTMKA PABOTbI . 

AKTyam,HOCTb npo 6rreMbl;. Krracc~'IeCKaJI: 06mrur· Teoprur: OTHoc11TerrI>Ho

cT11 (OTO) npep;cTamraeT co 60ft o 6paoen;: naMKeyTorr, Teop1111;_ Op;Ha.KO. IIMe

eTC1l HCCKOlibKO. MOMeHTOD, He. IIOODOlI.lIIO~.· C'IIITaTb. ee Teop11eii:; DO• ncex 

~TH~~eHllfilC.Y;IJ;OBlICTDOpIITelibHO,~IIIICbll3aIOmen·Ha6moµ;ieMYIO Bcerremzyro. 

' IIorr~TKx:r IIO~Tpoeikii Teop~:rpan11-r~, cn~6op;HOU;~OT.ll: 6bl;OT.HCKO~ 

TOP~ Ii~ 0TIIX H~;IJ;OCTaT~on,· npe;o;npIIH1IMaIOTC1l·, ITO• ceii:' µ;eH.b. cI>aKTll~CCKII• 

~ ciuienpn:;HaHHblM .ll:BlI.ll:C.T~ T·o, ~TO lII06a.H ~OIIbITKa paonIITWI TeopIIII·rpa

DIITa.D;IIII! ;o;orr:arna y;o;onrreTBop.s:T:&.· rrpmntmzy cOoT:aeTcT~rur, c OT_O\ ' O'IeHb 

qa~'lcO ncxoiHoii· IIO~bIJIKOlI ~~. 0 6~ om~HIIJI m,1;cTyrraeT IIpHHn;m{ CTa~oHap- ' 

HOCTII, p;eHCTDJI.S:; 

. Ho. ;o;eiicTDIIe OTO IllIOXO onpeµ;erreHo 1• 3T~ Henocpe~CTDCHHO, npHDO)l;IIT 

K. 1mnecTHOR rrpo6rreMe• aHepr1111:-11Mny~ca2 II; noaMO)KHO, K. Tpy;o;110·6'.ll:M Ha 

IIYTII · KDaHTODaHU.ll: • rpan11Tan;1111 .. He;o;anHO. l3 n;eruoc paopeweHWI 0TIIX TPY;IJ;HO

CTCIT npocpeccopoM· H.A. '9:epHIIKODbIM 6blrr,rrpe;o;rro)KeH HOBblll rro;o;xoµ;, B KOT.o:

pOM• rpaDIITa:qWI: OIIIICbIIlaCTCj[ ... MCTpHKOlI: Ha <pOHe; HC;IJ;IIHa.Mll'ICCKOlli a<p<pIIR· 

Hon, CBj[OHOCT113; ,Urumrur pa6oTa rrocn.s:1UeHa.11ccrre;o;onan1110, pj[;o;a nonpocon, 

nooHiuarommc np11. aToM· rro;o;xoµ;e. lIHTepec· K HIIM o6ycrronrreH, crre;o;y~m11M11 

0 6 CTO.ll:TelibCTBa.MII: · 

l. B HaCTo.s:mee npeM.ll: nl<pIIOIIKC BbICOKIIX aHeprri·Ha6rrroµ;aroTC1l'.ll:DlieHil.ll, 

HaIIOMIIHarom11e Kp110IIc .. C oµ;Hon CTopoHbI, DC1l MaTeprur orn1cbIDaeTcj[ 

KDaHTODaHHbIMII IIOJIJIMilj C µ;pyron: i- IIOCTpOIITb OaKOH'ICHeyIO KDaHTO

Byro Teop1110 rpan11Ta~ HIIKax He:y;o;aeTC1l. BonMo)KHo, Tpe6yeTC1l 60-

rree rrry6oillll DOl'JIJI;IJ; Ha Ca.MY npo:q~;o;ypy ,K.BaHTODaHWI. 

IIo-BIIp;IIMOMY, nepcrreKTIIDHbIM .s:nJIJieTC1l noµ;xo;o; P; cI>eRHMana,. a.KTII

BHO paommaeMhlH'IIPIIMCHIITClThHO K rpaDIITan;IIII• C. XoKIIHrOM. B. 0TOM 

1Xmrnur C. HnmezpaAw no mpae1rn1opULM• s.npuA~:NUnuu ,c ,coanmoood12pasumaquu. B·1:u. 06ll\aa 

Teopni.oTuocBTem.uocTu/no11 peJl, C. Xo1:uura BB; Ho~aou. - M.: "Mup"; 1993. 
2CM., uanpuMep, MuqJCeBB"I H.B., Eif>peMOB A.IL, Hec:Tepos A.H. ,JiuHaMu,ca. noAed, a 06~•4 meopuu 

omnocume ... Hocmu. - M,:0ueproaTOMU3Jl&T, 1985. · ' 
3 Chemikov. N.A. The relativistic Kepler Problem in th~ Lobachevsky Space. Acta Phys. Pol.B., 1993; v.24; 

p.927-950. .,-·•·•·= .• .,,, --==· . 
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nop;xop;e q>JHKD;IIOHaJI p;eIICTDillI nrpaeT KpanHe DruKHYIO ponb, II KOp

peKTHOCTb Dapuan;uoHHor9 npIIHn;nµa CTaHODIITC.ll aKTYaJibHOll. ~-. . . - . . . ·-

2. Heo6xop;IIMo, HaKOHen;, ;a;aTb KaKoe-nu6o OKOH"'laTenbHOe paoperneHirn 

OaT.HHJDillCllC.ll p;IICKJCCIIII DOKpyr npo6neMbl ;mepr11n-IIMnynbca rpaDII

Tan;noHHoro non.a. Ilpe;a;naraeMbrii:· no;a;xo;a; xoporno nprrcrroco6neH ;a;n.!I 

· aTon n;enII. 

3. HaJiuque 400-napaMeTp11qecKo:ii Di/J(M)-11HDapnaHTHOCT~ ypanHeHnfr 

_ 8iiHillTCHHa npnno;a;nT K HCKOTOpbIM KpaIIHe IIHTepeCHI>lM cnep;CTDH.!IM, 

;a;o. CIIX nop CllCTeMaTnqecKII He nccne;a;oDaDillllMIIC.!I DDH;a;y Toro, qTo no

X~:lKCCTb Di/ f(M) Ha o6meKoop;a;n:HaTHble npeo6paooDaHirn, C o;a;~oi'1 
~ • • , < • --

CTOp OHhl, CllllbHO ycnmKH.!Ina rpynnonoii aHan110 ypaDHCHIIII, a C ;a;pyrm'i 

~ ;a;enaJia ·ero ManonHTepecHbIM. B ;a;aHHoM n~~~o~e no.HDll.!IeTcz 'nom,IO)K

HOCTb OT;IJ;~llllTb Dif /(M)-1111napmiHTIIOCTb OT o·6me~oop;a;H~?-THOll KO

Dap11aHTHOCTil. 8To OTKpbIDaeT IIHTepeCHbie nepcneKTIIDbI rpynnonoro 
. - - - ' . . 

aHaJIIIOa ypanHeHnn rJ?aD11Tan;110HH6ro non.a. 

Il;ellb pa6oThl MO:lKHO cq>opMym1ponaTb TaK: Heo6xop;11Mo nccne;a;onaTb D?

npocnr, OTKy;a;a nO.HDll.HCTC.!I- q>OHODa.!I CD.!IOHOCTb, qTo . OHa ;a;aeT ;a;ll.H KOp

peKTHOro onpe;a;eneHn.!I q>yHKD;IIOHaJia ;a;encTDII.!I n paoperneHillI npo6neMbI 

aHepr1111-IIMrrynbCa, npoDCCTII aHamm crre;a;cTDIIll HaJIIIqlllI y q>OHODOII CD.!IOH?

CTII·rpynnbl ;a;nmKemm, a TaK)lrn IIoyquTb o6mne cnoii:cTna perneHnii: ypanHe

HIITI Teopuu II CDOMCTDa cqiepnqecKII-CIIMMeTpllqflbIX pernemn'i. 

HayqHa.!I HOBHOHa IICCrre;a;oBaIIIIII COCTOIIT B crre;a;yrom.eM: 

L CIIC're1IaTU'ICCK1i noyqe11 nonpoc O IlOCTpoemm irnTeMaTuqecKII KOp

peKTHoro q>JHKiinoHarra ;a;eIICTDIDI ;a;iri xrraccuqecKOII rpannTan;nn. 

2. IIccrre;a;onaHbI TCHOOpHbie npe;a;cTanrreHII.H paorrff'IllbIX ncen):I;OTCHOOpOD 

imeprlllI ::P11ITYllbCa. 

3. C noMombro npe;a;rraraeMoro _ MeTo;a;a npone;a;eH .aHanuo neKOTOpbIX 

· rpynnoDbIX CDOIICTB ypaDIICHIIll 8nHillTCIIHa. . 

4. IIccrre;o;OBaiio Honoe 0606meHI1e ypa~_HeHII~- ~i'rn,rnTe~Iia; Haii;a;eHbI He

TpIIBnarrbHi>le perneHillI o6o6~eHHbIX-YPaBHemm. 
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Anpo6an;IllI pa60TbI. PeoyrrLTaTbI pa6oTbI ;a;oxrrap;bIBaJIIICb Ha VII BcecoJ 

I03HOll KOHq>epeHn;IIII "CoBpeMCHHble TeopeTI1qeCKIIC II t3KCIIepnMCHTaJibHble 

npo6rreMbI TeopnII OTHOCilTCllbHOCTil> II rpan~Tan;IIII". (EpenaH, 1988), Ha I, 

II; III, IV,- V, II VI e:lKerop;HbIX pacrn11peHHI>IX Me:lK;a;yHapop;HbIX ceMIIHapax 

JIT<I> 'TpannTan;110HHrur aHeprlllI II -rp~IITaD;IIOHHble BOlIHbI''- (,ny6Ha, 1988 

- 1993), Ha Pa6oqeM CODCUJ.~Hllll no paopa60TKe II coo;a;aHIIIO 1meyqaTell.ll 

u · ;o;eTCKTopa rpan11Tan;noIDlbl:x: DOITH · (,Uy6Ha, 1989), ~a Bceco100110M pa6o

qeM conemaHHII "3aKOHbI coxpaueHrur n 06me:ii -TeopIIII. OTHOCIITCllbHOCTII" 

(TapTy, 1989), Ha BcecoIOOHOll WKorre ;-,CeM~Hape "AKTYaJibHble npo6rreMbI 

KBaHTODOII Teopmr non.a" (ToMCK, 1990), Ha IX Me:lK;a;yHapop;HOM conema

HIIII no npo6neMaM KDaHTODOII Teop1m non.a (,J:J;y6Ha, 1990),· Ha Me:lKp;yHapo

p;HoII HayqHon KOHq>epeHn;IIII "Jio6aqenCKIIII II conpeMeHHa.!I reoMeTpll.!I" (Ka

o.aHb, 1992), Ha VIII BcepoccIIiicKoii rpaB11Tan;noHHoii KOHq>epeHn;IIII "Teope

TnqecKne II t3KcnepIIMeHTallbHbIC npo6neMhl rpaDIITan;n11" (IIymIIHO; 1993) Ha 

<I>pnµ;MaHODCKOM Me:lK;a;yHapop;HOM ce:1,,nniape no rpan11Tan;11n II xocMonorII11 

(CauKT-~eTep6ypr, 1993). 

Ily6m1Kan;11II. Ilo MaTepnaJiaM µ;IIccepTan;Iln ony9nIIK0Daua 21 neqaTHaJI 

pa6oTa. 

____ 06'beM pa6oTbI. ,Il;IIccepTan;II.H cocToµT no nneµ;eHII.H,- qeTbipex rnaB, oa

KnroqeHII.H, qeTbipex ;o;on:onHCHIIH n CIIHCKa llIITepaTyphl, COCTO.!Imero no 145 

HaonaHri, 8 pncJHKOD. 06mri o6'beM p;I1ccepTan;III1-:- ;J.34 cTpaHnn;bI. 

CO,I(EP)KAHME ,I(MCCEPT AIJ;MM 

Bo DDeµ;eHIIII o60CHOBaHa aKTyanbHOCTb TeMbl· p;I1ccepTan;n11, Cq>OPMYllil

ponaHa n;enb pa60TbI II KpaTKO IIOllO:lKCHbI OCHODHble peoyrrbTaTbI. B KOHD;C 

n~e;o;eHII.H npI1Bep;eH CIIIICOK IIci:rollboye~ D µ;nccepTan;1rn 060011aqemm. 

IlepnaJI rnana HaobIBaeTc.H "Ipan11Tan;II.H II aq>q>11H11rur CD.!IOHOCTb". B ueii 

paccMaTpimaIOTC.ll nplI"'IIIHbI, no KOTophtM q>OHOBa.!I CD.!IOHOCTb OKaObIDaCTC.H 

IIOllCOHOll B TeOpIIII rpaBIITaD;IIII • CJie,n;yer 

B nepnoM naparpaq>e oIIpep;ell.HIOTC.ll, noH.HTIIe 11HDapI1aHTHo_cTII, KOBapII-

aHTHOCTII II q>OHOBOro IIOll.H. IJOKat3aH07 KaK npU nepexop;e OT narpau:lKilaHa 

I\rllb6epTa 

LH=AR 
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K narpaIDKnaHJ 8:imwTeima 

LE = v-ggmn(r~br!n-= I'!aI'~n) (2) 

IIOJIBlI.lleTCJI q>oHOBa.JI CBKtlHOCTb f'h [1] - [3], a caM narpaIDKrran 8ii:nwTe:ii:na 

oxam,maeTCJI 'IaCTHhlM: Cny'IaeM narpaIDKrrana 

£ = v-ggmn(p::,bP!n - psaap~n), 

rµ;e P~n = t:nn - r:,.n - TCHtlOp acpq>IIHHOII µ;ecpopM~ll • .IJ:rur µ;e:ii:cTBilll 

S= j Ld4x 

Baprr~OHHa.JI IIpOIItlBOp;Ha.JI 

'11mn = 2 os 
09mn. 

rrnnecTHa4 rr panna 

,i,mn _ rn ma nb(R. + R. R. iJ 2G ) 
'i' - y-gg 9 ab ba - ij9 9ab - ab , 

rµ;e R;k - TeHnop Prr'l'IlI p;ll.ll cpononoii cBKnnocTu; 

Ecnrr R(ik) = 0, rµ;e cxo6xn onHa'IaIOT crrMMeTpIIna:a;IIIO, TO ypaBHeHIIK 

'1fmn = 0 

connaµ;aroT c ypanHCHirnMII 8:imwTeima 

G;; = O, 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

Bo nTopoM naparpaqie npeµ;no)KeHa Moµ;ellh, n KoTopoii noxanano, xax qio

uona.JI CBKtlH0CTb MO.lKeT CTaTb p;UHaMil'lCCKOH, TO CCTb peanbHbIM q>Iltlll'IC

CKIIM noneM, II0/J;'IllH.lIIOlll,llMC.lI HCK0T0pbIM "ypanHCHII.lIM p;Illl)KCHilll"' cneµ;yio

lll,IIM IItl narpamKnana 

Lr,= L + 2A2A + 1
1 
Jldet(R(i1:J)I, (9) 

rµ;e A1 II A2 - HCK0Topbie xoucTaHThl [2, 4]. 
B TpCTbCM naparpaqie ananum1pyeTCK na6op 'µ;IIHaMII'J:CCKIIX nepeMCH

ni:rx TeopnII [5]. 'IIp01mnoµ;nTC.lI cpanneHIIC µ;eiicT))Illl TeopIIII C µ;ei'ICTBHCM 

4 'IepHIIIOB II.A. IIozpyxeHue zpaoumaquoHHOZo no,.,r • npocmpaHcmoo arftlfiuHHDii C683Hocmu 6e3 1<py

'leHu,r. - fu'6Ha:OIUIII P2-88-27, 1988. 
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n1660Hca-XoK1rnra. IloKanaHo, 'ITO napna:a;noHHM. naµ;a'la c npeµ;naraeMbIM 
• ' ' • ' - C ; ! • • ~ • • 

p;eiiCTBIICM Il eBKJIIIp;OBOM CCKTOpC COO~IlCTCTByeT KOppeKTHOil KpaeB0ll n:1-

p;a'IC. 
B 'lCTBCpTOM naparpaqie IIOKanano, 'ITO Han~'IIIC qlOHOBOro' xpy'IeHiffi 

HC cKatlbIBaCTCj[ Ha "ypanH,CHilllX p;Bll)KCHIIK". OrpaHII'ICHilll Ha qlOHOBYIO 
' '' . ' '' ~ ' 

cmmHOCTb, Heo6xoµ;nMbIC p;ll.ll nony'I!;Hilll 1m (3) ypaBHeHim 8iinwTeiiHa, 
'· . ,•- ' 

IIMCIOT nnµ; 

R(;;i =0. (10) 

IIoxanaHo, 'ITO npocTpaHCTBO-'npeM.lI C HY)KHOII qlOHf?B_O~. ~BKtlHOC'.I'bIO ncerµ;a 

µ;onycxaeT cmrnopHyro cTpyxTypy5. 
, Bo nTopon rrrane µ;nccepTau;nn, Han1,marolll,enc.1I "IIcenµ;oTeHnop :meprm1-

nMnyn1,ca II qJOHOila.JI CB.!ItlHOCTb", II0Kanauo, KaK C II0MOlll,bIO qlOHOBOII CB.!ItlHO

CTII M0;I(H0 nocTpouTi TCHtlOpHbIC npeµ;cTanneHII.!I ncenµ;oTCH::lOpHbIX 06-i.eK-

TOil [6, 7]. 
B nepnoM naparpaqie cqiopMym1ponauhl ocuonnhle T0)Kµ;ecTna II nocTpo-

CHhl. T~HtlOJ)HbIC npeµ;cTaBJICHII.ll ncenµ;oTeHtlOpOD 8:ii:umTei'rna 

Ea_ (Pil ps ca)(n p,k ). mn 1 £-15a 
b - mn -,. mn°n vb - bk 9 -;-- H b 

II TeHnopa IIananeTpy 

. . oS Ii.. . 
emn = -2-.- = y[/0mn_ 

' D9mn ·. . 

(11) 

(12) 

BTopoi'x naparpaqi .nocnJilll,CH nccneµ;onaunro napnau;nn µ;eiicTDIIJI. Penyrr1,

TaTl,I cqiopMynnponaHhI B . .lIBH0 K0BaprraHTHOM nuµ;e [8]. 
Bapuau;uouHhIII MeToµ; npnMeHJie_TC~ n TpeTh_eM naparpaqie µ;nK nny'lemur 

TCHtlOpHoro npeµ;cTannemrn cynepnoTeH:a;rxana [9]: 

ijPk = 9am v u•apk _ 2V ( c:,;ggk[p15•l) 
m . A • . • v-!1 . "' , 

(13) 

rµ;e 
usapk = (-g)(g•Pgak _ g•kgaP). 

B '-IeTnepToM naparpaqie onpeµ;emreTC.lI Tennop, cooTneTcTnyrolll.IIII nce

nµ;oTemopy Jlauµ;ay ~ JlHqllllIID;a [10]. 
5 Geroch R. Spinor structure of space-times in General Rela!ivity./. Jornal Math. Phys. 1968, v. 9, 

1739-1744. 
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'IpeTLK rrrana rrocnHmeHa nccrrep;onanmo o6mnx cno:iicTn omrc1,rna10mnx 

<l>HOlr'lecxyro MeTpmcy ypanHeHIIII, crreµ;yromrrx na rrarpam1maHa arrHUITenHo
ncxoro Tnrra {3). Cll}"Ia:ii MaxCIIMaJILHoro Bhlpo:a.p;eHmr aTIIX ypanHeHmr co
OTBeTcTnyeT ypaBHeHnHM 3mrUITeIIHa. 

B IIepBOM rraparpa«pe paccMaTpllBaIOTCJI ycnOBIIJI IIHTerpnpyeMOCTII ypa
BHeHIIII. YcrronIIH IIHTerpIIpyeMOCTII 

~mwmn=o {14) 

cpaBHilBaIOTC.ll c o6o6meHHhlMil "ycnoBilHMII rapMOHII'IHOCTII" .Ue-,UoHp;epa -
Jlann;oUia - <I>oxa [11, 3] 

V;F§/i = o. (15) 

Oxaa:E,IBaeTC.ll, crrpanep;JIIIno cnep;yromee yTnep..Kp;eHIIe: 

l. J:(ll.ll Toro, 'IT06hl {15) 6hlllll cnep;CTBilJIMII (7), 

(a) Heo6xop;nMo, 'IT06hl CIIMMeTplr'IHaJI '!aCTL TeHaopa PII'l'III yp;onne

TBOpHna YCJIOBIIIO V/(,(il:) = 0; 

(b) neo6xop;IIMO n p;ocTaTO'!Ho, 'IT06hl V;R(il:) = 0 n det(R(il:))_ -:fa 0. B 
aTOM cJiy'!ae {15) n (14) aKBIIBaJieHTHhl. . 

2. EcJIII V;R(il:) = 0 n det(R(il:)) = 0, TO (15) He rrpoTIInope'IIIT (7), HO (7) 
6ea (15) OCTaHYTC.ll Bhlp02Kp;eHHhlMII. 3To 03Ha'!aeT, 'ITO • 

i. B peUieHIIHX ocTaeTC.ll <l>YHKD;IIOHaJI:E.Hhlll rrpoIIanon; 

ii. (15) MoryT 6hlT:E, IIOCTYllIIpOBaHhl KaK BHeUIHIIe ycnoBII.ll, HO OHil 

He .llBll.llIOTC.ll cnep;cTBlleM (7). 

lfHTerpaJI:E.Hhle 3aKOHhl coxpaneHIIH, COOTBeTcTny10mIIe rpyrrrre p;BII)KeHIID 

<I>ononoro rrpocTpancTna, II3Y'!aIOTCH no BTopoM rraparpa<I>e c rr0Mom1,10 c-raH
p;apTHhlX anropnTMOB 3. HeTep [13, 15, 14, 12]. OKa3hlBaeTC.ll, 'ITO aaKOHI,J 

coxpaneHnH, cneµ;yromne rm ypanHeHIIII.3nHUITemra, Bhlpo..Kp;eHhl (no TepMII
HonorIIII HeTep, "Heco6CTBCHHhle"6). CB.ll31, Heco6CTBCHHOCTII 3aKOHOB co

xpaHCHllH n BhlpO,Kp;eHH0CTll ypanHeHIIH OTMe'!aeTC.ll B TpeT:E.eM rraparpa<I>e 
6HeTep a. Hxoapuaxmxwe •apUatjUOHHl>lt aaaa .. u. B J[H.: BapHa.IIHOHHUe npuu11unu MexaHlllH (no11 pe11. 

JI.C. Ilonaxa) - M.:roc. H3Jl·BO ifJHa. -MaT. nuT-pu, 1959, c.611-630. 
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(3]. Bhlpo:IB:p;eHHOCTL ypanHeHIIII cnJiaana c rrop;nmKHOCTLIO .4>0Honoro o6'I>

exTa. Op;HaKO, KaK IIOKa3hlBaeTC.ll B '!eTnepTOM rraparpa<I>e, p;ll.ll BhlpmKp;eH
HOCTil ypaBHCHllH BruKHa He rpyrrrra p;BII2KeHilH <I>oHOBOII CB.ll3HOCTII, a CTpyx

Typa ee TeHaopa Pll"'I'III (3]. YcnonIIH Bhlpo2Kp;eHHOCTn ypanHeHIIII (7) cnep;yib

mue: cnMMeTpn'!Hrur 'IacTL TeHaop~ Pll'I'In q>oHono:ii cBH3HOcTII R(ii) p;omrma 
nMeTL Taxo:ii nyneno:ii nexTop 1/, 'ITO rrpouanop;Hrur Jlu np;ollL Hero oT R(ij) 

o_6pamaeTc.ll n nyllL. 

lpyrrrra UHBapIIaHTHOCTII p;eIICTBIIH BhlpO)I{p;eHHhlX ypanHeHIIII BC_erp;a M0-

2Ke1:', 6hlTL pacUinpeHa p;o 6eCKOHe'IHO-IIapaMeTplr'leCKOII IICenp;orpyrrIIhl Jln. 
B IIJITOM rraparpa<I>e IIpOII3BOp;IITC.ll IIOCTpoenne Taxoro pacUinpeHIIJI [16, 17, 
18, 3). 

CTeIJeH:E. BhlpO)I{p;CHHOCTll ypanHeHIIlI, TO eCTL KOllJI'IeCTBO He3aBIICIIMhlX 

TO)I{p;eCTB MC)I{µ;J HIIMn, BLIHCHHCTC.ll n UICCTOM rraparpa4>e. OKa3hlBaeTCH, 'ITO 

ncero IIMeeTC.ll dim(Rs/ HM) HeaanncIIM~x TO)I{p;ecTn. 3p;ec1, Rs - anre6pa Jln 

. rpyrrllhl IIHnapnaHTHOCTII R(ii) ,_ rropo*p;aeMrur ,HynenhlMII nexTopHhlMH rron.HMll 
TeHaopa R(ij), a HM - arrre6pa Jln rpyIIIIhl naoTpOIIIIII T0'IKII M. 

qeTnepTrur rrrana Ha:J:E,IBaeTC.ll "TeopIIH rpannTan;nn Ha q>oHe rrpocTpaH

cTna Jlo6a'Iencxoro". 

B Hen: Jiccnep;yeTC.ll TO'!HOe BaxyyMHOe c4>epn'IeCKII-CIIMMeTpll'IHOe CTaTn

'!ecxoe peUieHne. <l>oHoBrur CB.ll3HOCTL rronaraeTC.ll KpncTo<I><I>eneno:ii. <POHOBaJJ 
MeTpIIKa OTllll'laeTCJI OT MeTpIIKII MIIHKOBCKoro n rrpep;CTaBll.lleT co6o:ii rrpH

MOe rrponanep;enne TpexMepHoro rrpocTpancTBa Jlo6a'!encxoro Ha op;HoMepHoe 

"xocMlr'lecxoe npeM.H" c2dt2 

ds2 = c2dt2 - dr2 - k2sh2 I( d02 + sin2 0dc/>2). 

YpanHeHnH, rrony'IaromneC.ll na PoaeHoBcxoro narpaH)I{llana {3), oTrrlr'lb.

IOTC.ll OT ypanHeHIIII 3iinwTeiina. Ilpep;cTannHeTC.ll IIHTepecHhlM;IIOllY'!IITL 

c4>epn'Iecxn-CIIMMeTpII'IHoe pewenne n cpanHnTL ero c HOBeCTUhlM peUieHneM 

illnapn;wnll:E.p;a. 

OxaahlBaeTC.ll, IIMeIOTC.ll p;ne neTBH peweHnH. O60::ma'Irur 

an2 

A1 

= a02 + sin2 0d</>2, 

= exp{2ro/k)sh'""t• 
sh'"~'"•' 
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A2 
ch_r·to' 

= exp(2ro/k) chr_yo' . 

IIX MO)KHO 3aIIIICaTb 

~.Si = 

d 2 -. 82 -

A-1c2dt2 - 'A11dr2 .:... exp(-2r6/k)k2sh2r + ro dn2, 
.. , , .. . . . •.• - . ' . . k . 

A2c2dt2.- A21dr2 - exp(-.2ro/ k )k2ch
2 
r !,ro q~2

. 

_,.,. ' 

'(16) 

(17) 

· IIepBaH BeTBb coµ;ep)KIIT rnnap:a;rnnrrbµ;orroµ;o6HyIO oco 6eHHOCTh ·Ha ropnnoHTe 
co6bITIIii, a: 'n;opa.ii: OIIllChlBaeT i::rpoxriµ;m.fyro :ipoTOBYIO Hopy II,' ciieAODa
~erri.'iio, Tpe6yeT AIDI Jioero. orrnca:ii:IDI "rr1fo~oir2Kemui qJ0HOBOII MCTpIIKII Ha 
~6~aCTb, n °KOT0poH paAHaJibH3.ll KoopivrnaTa rrpitHIIMaeT oTpuu;aTelihHhI(;' 

3Ha'IeHillI. 
B·irepn"oM naparpacpe 06cy2i(µ;aeTCK norrpoc O ribl6ope cpbHOBOII CB.H3HOCTII. 

0Ka3blBaeTc.a, 'ITO· ripeµ;rra:raeMai MeTpnKa · riopmKµ;aeT cpOiionyro cn.a3HOCTb 
KpII~Toqicpen.a, KOTOpalI COOTBCTCTIIYCT crry'IaIO MirnnMari:hHC}Il Bblpb2K}];CHHO
CTH°rpani1Ta~0HHhlX ypaBIICHIIH [3, 20, 21]. CaMn ypanHeHillI BbITIIIcaHbI II 

pellICHbI BO BTOpm,{rraparpaq>e. 
.nlI.lI cpn:icau;nn KOHCTaHT n:ii:Terpnpona:rin.a HaKrraµ;i,rnaeTC.!l Tpe6onaHIIC co

OTDCTCTBII.!l C Hepen.HTIIBHCTCKIIM crry'IaCM. IIpeµ;errbHbIII rrepexoµ;; µ;mI Me
TpiiKH IIlBapu;rn1rnbµ;a ~aeT rniKOH HEroToHa. ,Urr.a paccMaTp1rnaeMoii Me'i'pnKu 
npeµ;eJibliblH nepexoµ; ~OJI)KCH npnne'cTn K riepeJI.HTHBIICTCKOII·'Tebpnu rpann
Til:a;IIII B. ripocTpaHCTBC Jio 6a'ICBCKOr0. TaKaJI TCOpII.H II3BeC'I'H<t7• TpeTIIII ~a

p~rpacp coµ;ep:arn:T oi::rncaHHC npou;eµ;yphI npeµ;eJibHOrO nepexoµ;a. 
BonpocaM paµ;uanbHoro µ;nu:arnmrn rrpo6HhlX Terr IIocn.lnu;cn •ICTnepThIH na

parpacp. BhI.HCIDICTC.H, ~TO paµ;naJibHO ·µ;nmKyru;uec.a rrpo6HblC Terra n IICpnoll 
' ,. ·, , ' 

BCTBII perneIIIllI neµ;yT ce6.a IIOJIHOCTbIO aHarrorll'IHO noneµ;eHIIIO rrpo6HbIX Ten 
n MeTpIIKe llinap:a;unrnbµ;a. BTopaH neTBb omrcMnaeT OTTarrKIIBaHne._ KpoMr 
Toro,· IICXO)];HOe MHOroo6pamIC oKa3bIBaCTCJI reoµ;e3II·ICCKU He:r;rorrHblM .. 'fo_'IK(;' 
r = 0·cpoHOB0ro rrpocTpaHCTBa COOTDCTCTBYCT qJII3Il'ICCKaJI ccpepa K<:m,e~~Horo 
paµ;nyca, KOTopyro rrpo6HhIC 'IaCTIID;bl 11oryT 6ecnpeIIJITCTBCHHO_nepec~KaThi 

HenpoTIIBOpC'IIIBaJI q>II3Il'ICCKaJI IIHTepnpeTaD;II.H noµ;o 6HOll MCTpIIKII npu
BO)l;IITCJI n IIJITOM rraparpacpe. 0Ha Tpe6yeT II3MCHCIIII.!l TOIIOJIOrHII ncxoµ;Horo 

' 7 Chernikov N.A. IntroJuction ofth~ Lobachevsky Geometry Into the Newton Theory of Gravitation. B c6._ 
Ilpo6rreMbI <I>naIIKH BbICOKIIX m1epr1ii1 11 Teop11n.noJ111. Tp.XIV ce~mnapa, IlpoTmmo, 1991. - Mocxaa:IlayKa 
1992, c.145-150. ' · · · 

8 

~. 

cpoHonoro rrpocTpaHCTna. B aToM: :a..::e rraparpacpe Ka'IecTneHHo Hccrreµ;onaH 
rrpo:a;ecc naµ;emra Ha6nroµ;aTeJI.H B xpoTonyro Hopy. 

B oaKJIIO'lCHIIII 06cy2Kµ;aIOTCJI IIOJIJ'ICHHble peoyrrhTaThl II npeµ;rraraeTCll 
B03MO)KHaJI IIHTeprrpeTau;II.a q>OHOBOH CB.!l3HOCTII, a TaK2Ke yKa3bIDaeTCJI Ha 
cnJI3h paccMaTp1rnae110ii Teopnu c pemeHII.HMII OTO Ha KOCMorroru'!eCKOM 
cpoHe. 

Ilp1mo)KeHne A coµ;ep:a..::nT cpopMym1ponKy TeopeM CToKca u I'aycca n o6o-
3Ha'IeHII.HX, lICIIOJih3JeMblX B µ;nccepTau;IIII: 

B rrpnrro)KeHim B rrpunoµ;.aTcJI Heo 6xoµ;nMble cneµ;emrn o 3+ 1 - pao6uemm 
rrpocTpaHCTBa - npeMCHil. 

IIpurro:arnHne C nocnJiru;eHo nonpocaM corrraconaHHOCTH KpaenhIX n napna
u;uoHHbIX naµ;a'I B TCOplIII HOJIJI - 3TH paccy:a(}];CHII.ll BhIHeceHbl B rrpnrro:a..::eHIIC. 
IIOCK01IhKY BC HMCIOT Heuocpeµ;cTBCHHoro OTHOllICHII.!l K TeMe µ;nccepTan;uu. 

B rrpnrro:aiemrn D HaIIµ;eH o6ru;nii nuµ; paµ;uanhHblX reoµ;e:JII'Iecxux 
ccpepII'IeCKII-Cm,IMCTpII'IHOH CTaTH'ICCKOII MeTpHKII. 

Ocuonm,I_e"
0

pC3:}'lI_hTaTl>!_ µ;nccepTau;rnr, BhlHOCHMble Ha 3aID;IITy: 

1. IloKanaHo, 'ITO KoppcKTHOCTb rrarpaH)Kena rroµ;xoµ;a MmKeT 6h!Th o6ec
rre'IeHa nneµ;eHIICM n rpamrTau;noHHblII rrarpaH:a..::IIaH cpoH_OBOII aq>q>IIHHOil 
CBJI3HOCTII. 

2. IIpe.a;rrmKeHa MO}];CJih, n KOTOpOII qJOHODaJI CBJI3HOCTb rrepecTaeT 6blTb 
cpoHonon II rrpuo6peTaeT µ;nHaMn•1ecKui'1 xapaKTep. 

3. ,UoKa:JaHo, 'ITO Tpe6onam1e 1rnnapnaHTHocTu µ;encTnn.a -rrpnnoµ;nT K 

TOMY,. 'ITO coµ;ep2KaID;HII cpoHonyro cn.a:JHOCTh rrarpaH2KIIaH, :JanncJIID;IIIl 
OT 'IaCTHhIX npOII3BO}];HbIX MCTpIIKII He DblllIC rrcpnoro rrop.aµ;Ka II He na
BIICJIID;Illl OT rrpoII3BO}];HhIX qJOHOBOll CB.!l3HOCTII, MO)I(CT 3aBIICCTb TOJihKO 
OT rrranHoro 061,eKTa n TeHnopa acpcpnHHOII µ;ecpop:r.rnu;nu. 

4. ,Urr.ir TaKoro rrarpaH)KIIaHa onpeµ;crreH KaHOIIII'ICCKIIH TCH3op aHeprnn
IIMIIJJihCa. B na:arne:iimeM 'IaCTH0M · crry'Iae aTo rrcenµ;oTeHoop 8i'r
HllITenHa. YcTaHOBJICH pJIµ; COOTHOllICHIIII Mc:a..::µ;y KaHOHII'ICCKIIl\f TCH30-
poM II cpyHKD;HOHaJibHOII IIpOII3BO)];HOII OT }];CHCTBIIJI IIO qJOHODOII CD.H0HO
CTII. 

!) 



5. IIo;a;po6Ho nccnep;oBaH narpamimaH 8:iimIITei'rnoBcKoro T1ma, co;a;ep:,Ka

UJ;IIII cpoHoByro CB.lmH0CTb. C n0Moru;1,10 napna~II0HHoro MeTo;rt;a onpeµ;e-
, ' ' 

neHo Bhlpa)Kemie, cooTneTcTnyroll(ee cynepnoTeH~nany 811H1JJTeiiaa. IIo 
aHan0rIIII C aTIIM Bhlpa2KeHIIeM Bil0;rt;IITC.lJ 0606ru;eHHI:,IJI cynepnoTeH~nan 
JiaH;a;ay - Jlncpmm:i;a II onpe;a;ell.lieTc.lI TCH3op, .cooTneTCTnyroru;uii ncen;a;o

TCH:Jopy JlaH;a;ay - Jlmplllm:i;a. 

6. IIonyqeHhl ycnoBII.lI Bhlpo2Kp;eHII.lI ypaBHemr:ii Teopnn. IIo;a;po6Ho nny.: 
'IeH B0IIp0C O C00TH0IJJCHIIII o6o6ru;eHHI:,IX ycnonn:u: rapM0HII'IH0CTII ,Ue- ' 
,Uon;a;epa - <I>oxa II ycnoBIIII nHTerpnpyeM0CTII ypanHeHIIII Teopnn. 

7. IIccne;a;onaH Bonpoc 06 IIHTerpwHhlX naKoHax coxpaHeHII.lI. IloKa:JaHo,, 
'ITO cyru;ecTnoBaHIIe rpynm.r ;a;nn:2KeH11ii qioHoBoii CB.lltlH0CTII npnn0IJ;IIT 

x HalIII'IIIIO coxpaH.lIIOUJ;IIX~.lI TOKon He;ep. Ho B cny'Iae ypamieHm~r 8ir-. 
' ' -

HJJITeiina CTPYKTypa aTIIX T0K0il' TaKona, ''ITO :JaK0HI:,l coxpaHCHII.lJ CTa-
, , ' _, ,, 

~OB.lJTC.lJ neco6cTBCHHI:,IMII, a rpynna IIHBapnaHTH0CTII ;a;e:u:CTilHJI MmKeT 
6hlTb pacm11peHa ;a;o 6ecKOHC'IHO -'- napaMeTpII'ICCKOJI ncen;a;orpyIIIII:,I Jlu. 

8. B .Ka'IeCTBe npnMepa paccMoTpeHa cpoHonaa: CB.lltlHOCTb, .1Jnrr1uoru;aa:c.11 _ 

CB.lJ:'.!1:[0°CThIO Kp11cToqiqie1rn ;rt;ll.lI MCTpIIKII, npe;rt;CTailll.lJIOuie11 co6oii up.II-
MOC Ilp0II3BC;rt;CHIIC TpeXMepHoro npocTpaHCTBa Jio6a'ICilCKOro Ha o;a;Ho

Mepnoe BpeM.lI. 3anIIcanhl n pemeHhl ypanHeHII.lI ;rt;ll.lI cqiepu~recKII
cIIMMeTpII'IHOII MeTpIIKu, npn aToM o6Hapy:,KeHo noBoe pellleHne, om1-

chlBaroru;ee "KpoTOBYIO Hopy". 

9. HaiilJ;CHhl unoTp0IIHhle II npeMeHIIIlop;o6Hhle pa;a;uarrbnhle reolJ;e:JII'ICCKIIe. 

Ka'ICCTBCHHO nccrre;a;oBaH0 nalJ;CH:iie na6rrro;a;aTCll.lJ .n "KpOTOilJIO Hopy". 
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