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o 	Heo6xon~"OCT" C03naH~ f.\ 
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,. 	PA3HO!)OVl B TEP MIi1 HOnonH1. nOTPEGHOCTb 

B TonKOBOM cnOBAPE 


TeopUR mR20meHUR> Komopy~ 
c "QKUM pBeHU~~ omcmaUBa~ 
coepe./~eHHble y"W Hme> 6yoem 
omeep2 HyriJCl nOrrJD.MCl718 ClM . 

,1.V:aJHATAH Ci ::/1C1JT. 	 nymeweCrrJBUR 
J7eM.I03.fl5/ iY.fl.flueepa . 

Ha4HeM C Toro, 4TO B03AaAHM Aon~Hoe ueceAe rynnHBepa C APHC
TOTeneM ! l / , B KOTOPO~ BenHKHA MYApe~, no CBHAeTenbCTBY BenHKoro 

nYTeweCTBeHHHKa, BblCKa3an npHBeAeHHoe B 3nHrpa(jle npeAnonOIKe HHe. 

B TeopHH OTHOCHTenbHOCTH H TRrOTeHHR, KaK H BO BCRKOA pa3

B~Ba~~e~CR TeopH~, eCTb CBOH TPYAHwe Bonpocw. CaMa OTHOCHTenb
HOCTb BblcTynaeT 3AeCb B (jlopMe Tpex npHH~HnOB: KHHeMaTH4eCKoro, 

cne~HanbHoro H TaK Ha3blBaeMoro 06~ero . 3aTPYAHHTenbHO OTBeTHTb, 

B KaKOM OTHoweHHH APyr K APyry OHH HaXOARTCR. He ner4e OTBe

THTb Ha TaKO~ IKe Bonpoc 0 C04eTaHHRX HHBapHaHTHOCTb - KOBapH

aHTHOCTb, CHCTeMa OTC4eTa - CHCTeMa KOOPAHHaT H 0 MHorHX APY
rHX Ha60pax nOHRTHA, CXOAHblX no Ha3BaHH~, a no cy~eCTBY pa3nH4
HWX. B pe3ynbTaTe CToneTHeA AHCKYCC~H no TaKHM BOT BonpotaM 
nonY4HnCR pa3H060~ B TepMHHonorHH, HepeAKO npHBOAR~HA K HeAO
pa3y~eHHRM, 3a6nYIKAeHHRM H HCKaIKeHHRM. HanpHMep, 4HTaeM: 

"Henb3R npO~TH MHMO H TaKoro HCT04HHKa KOHBeH~HOHanH3Ma, 

KaK n03HTHBHCTCKaR HHTepnpeTa~HR npHH~Hna KOBapHaHTHOCTH /OAH

HaKOBoro BHAa/ 3aKOHOB (jlH3HKH OTHOCHTenbHO n~6~x npe06pa30B~HHA 

KOOPAHHaT, 4TO RBnReTCR OAHHM H3 nonOIKeHHA 06~eA TeopHH OTHOCH
TenbHOCTH. lieon03HTHBHCTbI HCKa3HnH CMblcn KOBapHaHTHOCTH ... " 12/ . 

He ceKpeT, 4TO MHor04HcneHH~e cnop~ He TonbKO no TaKHM a6

CTpaKTHWM, HO H no 60nee KOHKpeTH~M BonpocaM TeopHH OTHOCHTenb

I~OCTH BeAYTCR 6e3 AonIKHO~ AorOBopeHHOCTl1 caMH X (jlH3HKOB 06 oc

HOB HOM COAepIKaHHH 06cYIKAaeMoA 3AeCb TeopHH. CKa~eM, AO CHX 

nop HeT 06~enpHHRToro onpeAeneHHR rpaBHTa~HOHHO~ 3HeprHH /CM. 
06 3TOM MOHorpa~Hn /3/ /, a C onpeAeneHHeM 3HeprHH HaAO 6~Tb 
oc060 OCTOPOIKHblM H nOMHHTb 06 HCTOPHH C Be4HbiM ABHraTeneM. K 
TOMY IKe, HaCKonbKO HaM H3BeCTHO H3 AOCTOBepH~X HCT04HHKOB /4 ~ 
Koe-KTO ..,3 ctJHnOCO~B AYMaeT, 4TO "3HeprHR, onHCblBaeM<l R (jlH3HKa
MH, eCTb 60~bR BonR B AeAcTBHH" /5/ . 

A 4TO IKe AYMa~T ~H3HKH? 06 3TOM XopOWO HanHcaHO B/6/ : 

c::t 
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" MomeT nOKaSaTbCn Sa6aBH~M, 4TO COXpaHeHHE 3Hepr ~~ , 3TOrO 
o6paS~OBoro ~~SH4eCKOrO nOHnTHn, npoHcxogn~erO OT ranHnen /1638/, 
HSY4aBwero g8~)fW ~j He Ten nog ge~cTB~e~j rpaB11Td 1.l HH , KOTo poe Tenepb 
Hawn o c eoe B~ pame HHe B /KOBapHaHTHOM/ ypaBHe HHM 

V 	 T ab = 0 
a 	 /A/ 

- Kpaeyron bHoM KaMHe o6~e~ OTHOC~TenbHOCTH 3~ HwTe~Ha /1 91 5/ 
He nonY4 Mno TeN He MeHee YHHBepcanbHO npHMeHHMO~ ~opMynM pOBKH 


B TeO p l1M 3~~i\Jl Tei1Ha, KOTopan BKJ1Kl4 3n a 6 bl 3HeprH IO ca MO~ rpaBHTa

~HH . TeHsop3H e prH H Ta~ nogcTaBnneM~~ B npaBY~ 43CTb noneBoro 

ypaBHeHHn 3~HwTe~Ha, onHC~IBaeT no nHYIO nOKanb HYIO 3 HeprHIO, Gy
AY4M CYMMO~ nnOTHOC Te~ 3HeprHH 8ce x HE-rpa BMTa4HOHHhlX none~. 


rpa B 'na~HOHHaR 3HeprHrt /nonn/, c APyro~ CTOPOHbl, BHOCHT HenOKanb

Hbli1 BKnag B o6~y~ 3Hep rH~; ee npH CYTCTBHe nponBnneTcn B TOM ~aK


Te, 4 TO /A/ He gaeT caMO no ce6e HHTerpanbH~X 3aKOHOB coxpaHeHHn . 

4T06~ CAenaTb 3TO, /A/ Aon~HO 6~no 6~ HMeTb ~OPMY AHBepr eH 4 MH 

Be KTopa - nOAo6Ho ypaB HeHHIO, Bblpa*a~~eMY saKOH cox paHeH HR 3neKT

pH4eCKorc sapnAa 


V 	 J a 0 /6/
a 

- a He 2-BaneHTHoro TeHsopa. HenO KanbHOCTb 3Hepr HH rpaBHTa~ HOH
Horo nonn, 60nee Taro, Hax oAMT RCHy~ ~opMynHpOBKY TOJl b KO B B~
pameH Hnx , y4HT~Ba~~HX Ha 6eCKOHe4HOCTH aC~MnTOTH4 ec KM nnOCKoe 
npOCTpaHCTBO-BpeMn" Inep. C aHr'n. aBTopa/. 

/.-. ' 
3Ta KOH~ent~Hn nonY4Hna pa3B HH1e 8 pa60Te ( ' , 8 KOTOpO~ YTBeilma

eTcn, 4TO 3HeprHn rpaB HTa 4HOHHo ro non n 8 TO M cnY4ae, KorAa ee 
MOlt!HO 8 BeCTH /8 cnY4ae aCH~m TOTMLj eC KH nnOC Koro Ml'1p al, HenOKdIll-1
3yeMa, a 8 HH~X c n Y4anx / s KOC Monor~ 4eC KHx MOA € nn x / npo cTO 
"HeT nOHRT MR 3Hepr HM". Me Hlgy TeM " nOHRH1€ 3HeprMM IItr pa eT I4 € H
T panbHy~ ponb B COBpeMe HHO~ TeO p eT Ilt 4 eCKO~ ~M3M Ke " ' 7 /. 

He Bce, OA Ha KO, cne qH allH C Tbl- ~jH S HKH npHAepw.H s a~T CR 3Toi'i KOH
qe n q HH. n pHBegeM cneAy~~ee Be Cb Ma HHTepe CH oe MHeH Me: 

"Hec MoTPR H2 6ecnon es HocT b paccY)ll~e HI-1 ~ 0 TOM, MOlt(eT 111-1 r pa-
6HT a~ 1-10HHOe none 6 WTb nOKanH30Ba HH~M B AaH HOM 3ne Me HTe npOCT
pa HCT B3 Hm1 HeT, nceBgo T€ H30P t k He On l-1C blBae T Bc e x CBO\:1 CTB 
r pa B I-1 Ta ~ 1-1 0H HOrO nOJ1f1 8 06~eM c rfY4ae . n HWb S n pl16mllKeHI1 H c na 60
ro non l'l , B TOM cnY4 ae , Ko r Aa Mhl I-1 MeeM p,eno TOl1 bKO C J1 1-1f1€ ~HblMI1 

n peo6pa30B a HHnM~1 KOOPAI1Ha T , T . e . Ko r Aa BeI1H41-1Hbi r e1'1 ! k Beg YT 
lk Jc e6fl KaI{ TeH30 pbl, MOIKHO c pa fl HHTenb HO Icoppe KTHO Hanl'l c a Tb Bblpa}l(e

Hl-1 fl AJlfl 3 He p n 111, n epeHOC"MO~ rpa SHTallMOHHblMI-I BOnf1aMM , Ilpl-1\1eM 
3 Ta 3 He prHn He o6paillaeT CR B HYl1b 1-11-1 B l<a1<0'1 CI1CTeMe o Tc4eTa" '8 ' 

B MO Hor pa ~H 11 / 9 /. n ocnY)KlleWe ~ I-1 Ael1 HOM oflopoC1 AIIR pafiOT 13 , j'. 10, 11 

s o n poe a Heno Ka fl l-1sy e MocTH 3 He p r l-1H He e03HIo11<aeT 611arop,apn TOt1Y. 
4TO B He~ npW'in TO YCI10Bl1e r apMOHI-1l.iHQ CTI-1. 

B pagl'1Ka nb HoR pa60Te ' 10 YC110BI1 e rapMOHM4HQC TH paCCMOT~eHO 
no,Q H0 13W1 yr nOt.j :J peHll$'1 

2 

3aMeTHM, 4TO HenoKanH3yeMocTb 3Heprl-11-1 B g3HHOM cnY4ae OSHa
4aeT saBHCHMOCTb ee nnOTHOCTI-1 OT Hawero Bw60pa KooPAHHaTHo~ 
KapTbl. nonY4aeTcn Ta K, 4TO 3Heprl-1n - 3To YlKe 1-1 He "6Q)l{bn". KaK 
y 6pa~TMeHa!5~ a Hallia co6CTBeHHan Bonn B ge~cTBI-1I-1. 

KaK BI-1.QHO, Haspena nOTpe6HOCTb B cnOBape, KOTOpW~ G~ nOMo ran 
cne~l-1anHCTaM - goroBap l1 BaTbCn, Ha4I-1Ha~~IItM - ~1s6eraTb Hego
pa3YMeHI-1~, ~Hnoco~aM - AenaTb npaBl1nbH~e BWBOgbl. CosgaHHe TaKO
ro cnOBapn - gena KOnneKTI1Ba. Ha41-1Han C /11. Mbl CTapaeMcn BHeCTH 
B 3TO gena CBO~ nOCHnbHW~ BKnag. 

2. 	 MH Or006PA3HE. KOBAPHAHTHOCTb. 

06qHA nPHHUHn OTHOCHTEnbHOCTH 


He I-1Men npeACTaBneHHn 0 MHoroo6pa31-11-1, HeB03MOw.HO Ao61-1TbCn 
npaBl-1nbHOrO nOHHMaHHn o6~ero npl-1H ~lo1 na OTHOCI1TenbHOCTH 3~HwTe~Ha. 

B cOBpeMeHHo~ TeOpl-1H MHoroo6pasl1~ ynoTpe6nileTcn KapTorpac)lH
4eCKan TepMHHonorHn !12~ KOTopan Xorowa TeM, 4TO He gae T HaM 
B03MomHOCTH cnYTaTb CHCTeMY KOOPAHHaT C CIo1CTeMO~ OTC4eTa. BMec
TO CI-1CTeMbl KOOPAHHaT B TeopHH MHoroo6pa31-1~ rOBopnT - KapTa. Bce 
MHoroo6pa3101e nOKp~BaeTcn aTnaCOM, T.e. Ha50pOM KapT. KapTO~ N
MepHOrO MHoroo6pa3HR Ha3~BaeTcn apl-1$MeTH4eCKoe npOCTpaHCTBO '181 

/HnH ero npOCTaR 06naCTb/, T04KaMI-1 KOToporo RBnR~Tcn ynopngo4eH
Hble CHCTeHbl N ge~cTBHTenbHblX 4Hcen xl, ... , x r-: 

MHoroo6pasHe Ha3blBaeTcn npOCTbIM, ecnlo1 MomHO ~enHKOM nOKpblTb 
ero OAHO~ KapTO~. H3 HenpOCT~x MHoroo6pa31-1~ OTMeTHM OKpYW.HOCTb 
/N 1/, cc)lepy, ~HnV1HAP, TOp, nV1CT Me6Hyca H 6YTbinKY KJ1eii'~a 
/ N 2/. npl1 nOKanbHblX /8 OTnV14He OT rno6anbHbIX!/ paCCMOTpeHHnx 
Bcerga ~O*HO C4HTaTb MHoroo6pa3He npOCT~M. 

reOMeTpV14eCKan, MexaHH4eCKan HnV1, CKameM, c)lHsH4ecKan TeopHn 
C4V1TaeTcn 3agaHHo~ Ha HeKOTopOM MHoroo6pa3101V1, ecnH OHa cc)lop
MynHpoBaHa lie3aBV1CHMO OT B~6opa ero aTnaca. r080pnT, 4TO Ta
KaR TeopHn KOBapV1aHTHa. nOcneAHero cnOBa HeT B cnoBaile '14~ rge 
MO)KHO cnpa8HTbcn 0 npaB Hn bHoM HanHC2HHIo1 110 000 PYCCKHX cnOB. 
n03TOMY HaM Hago ycnoBHTbcn, KaK ero nOHV1MaTb. 6ygeM rOBopHTb, 
4TO TeopH A /CHCTeMa ypaBHeHH~ H T.n./ KOBapV1aHTHa, ecnH OHa He 
3aAV1CV1T OT B~6opa 2Tnaca HnH, B nOKanbHOM acneKTe, OT B~6opa 

KapT~ MHoroo6pa3l-1n, Ha KOTOPOM OHa saAaHa. 
TaK BOT, CTpeMneHV1eM 3aAaBaTb ypaBHeHlo1n MaTeMaTH4eCKO~ ~H3HKV1 

B KOBapHaHTHOM BHAe Ha 4eTblpeXMepHOM MHoroo6pa3H ~ /npegcTaBnnlO
l!\eM npOCTpaHCTBeHHO-Bp eMeHHm'i I~HP/ HC4epnbiBaeT CR Bce coge p)l{aHHe 
o61!\ero npV1H~Hna OTHOCIo1TenbHOCTH. npHH~Hn KOBapHaHTHOCTH, TaKHM 
06pa30M, OKa3blBaeTcn e~e 60nee 06~HM, 4eM caM 06~H~ npIo1H~V1n OT
HocV1TenbHocTH, nocKonbKY nepBw~ Ha pasMepHocTb MHoroo6pa3Hn 
HHKaKHX ycnoB~ ~ He HaKnaA~BaeT. 

Baw.He~WIo1MH KOBapHaHTHNMH nOHnTlo1nMIo1 nBnn~Tcn BHewHnn npOH3
80AHan 101 BHewHH~ gHc)lc)lepeHUHan KapTaHa. He MeHee Ba*Ho~ nBnneTcn 
~opMyna CToKca. 
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npyrHM, HHTepeCHWM H Hy~H~M, nOHHTHeM HBnHeTCn KOBapHaHTHaH 

npOH3BOAHan KOBeKTOpHOrO nOnH Tb , paBHaH 


N 

\I aT b = aa Tb - L I: ~ Tk • /1/ 
k= 1 

k 
K034>4>H4HeHTbl r ab cOCTaBnmOT reOMeTpH4eCKH~ '06beKT, Ha3blBaeMblH 

a4>4>HHHo~ CBH3HOCTb~. npH nepexoAe OT HCXOAHO~ KapTbl K K APyro~ 


KapTe K OHH npe06pa3Y~TCH no npaBHny 


-k N - k a2 s N N r s (! x Q
~b =~ ~ ( X + L L ax P 

/2/ 

s= 1 ax s ai1 aaXb p= 1 Q= 1 pq axa ax b ) ' 


KOTopoe BBeAeHO C Ta KHM paC4eTOM, 4T06~ KOMfiHHa4HH /1/ HBnHnHCb 
KOMnOHCHTaMH TeH30pHoro nonH. MHoro06pa3He C 3aAaHHoi1 Ha HeM 
a4>4>HHHoH CBH3HOCTb~ Ha3WBaeTCH npOCTpaHCTBOM a4>4>HHHoH CBH3HOC
TH 1151 

A4>4>HHHaH CBH3HOCTb onpeAenHeT TeH30p KpY4e~HH 

Sk = rk _ rk /3/
ab a b ba 

H TeH30p KPHBH3HW 
N 


Rk a rk_ a rk ( rkr s _rkr s ).
+ ~ /lj/abe a b e b ae as be b s a e s= 1 

nOcneAHH~ Ha3WBaeTCH TeH30pOM PHMaHa-KpHcTo4>4>enH. CBepHYTwi1 
TeH30p KPHBH3Hbi 

N 
R = ~ Rk /5/

b e k = l kbc 

Ha3WBa~T TeH30pOM PH44H. 
A4>4>HHHY~ CBH3HOCTb 6YAeM Ha3~BaTb CHMMeTpH4HO~, ecnH ee Te H

30p KpY4eHHH paBeH Hyn~. CHMMeTpH4HY~ a4>¢HHHY~ CBH3HOCTb 6YAeM 
Ha3WBaTb npHMHTHBHoi1, ecnH e e TeH30p KPHBH3HW paBeH Hyn~, H 
nonynpHM~THBHoi1, e cnH ee CBepHYT~A TeH30p KPHBH3HW paaeH Hyn~. 

npHMHTHBHY~ a4>4>HHHY~ CBH3HOCTb MOlt<HO 3aAaTb Ha npOCTOM MHO
roo6pa3HH n~60i1 pa3MepHOCT~. H3 nepe4~CneHH~X B~we HenpoCTWx 
MHoroofipa3Hi1 npHM~T~BHY~ CBH3HOCTb Henb3H 3aAa Tb Ha c4>epe, a 

Ha oCTanbHWx - MomHO. 
C~CTeMa ypaBHeHHA 

S k ~ 0 Rk 0 /6/
a b abc 

KOBapHaHTHa. PaBHWM 06pa30M KOBa p HaHTHa C~CT eMa ypaaHeH~A 

k 
Sab = 0 Rb c 0 /7/ 

~1cKOMOA Ben~4~1Hoi1 B 3THX ypaBHeH~Hx HBnHeTCH a o4>HHH a n CBH3HOCTb . 
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npOCT o e MHoroo 6pa3Me - 0603Ha4~M ero n~1 - MOlt<HO nOKp~Tb 

/MMeeTcH B BMAY B3a~MHO oA H03Ha4Ho/KapToA K C KooPAM HaTaM~ 


xl, .. . , xN, npMH ~lMa~Il\I~'~M n~6b!e 3Ha4eHMn ;,,3 nonH Bell\e CTBeHHblX 4Mc e n. 

IaK~x KapT 6 eCKOHe 4HO MHoro, H 3aMe Ha KapTW K Ha TaKY~ It<e KapTy 

K 3aAaeTCH KOO PAM Ha THWM npe06pa30BaHMeM BHAa 

Xa ~ f a ( x 1, .••• xN) • a ::: I 1 •... , N I. /8/ 

C H~rAe He 06pa ll\a ~Il\MM C R B Hynb HK06HaHOM. npOCToe MHoro06pa3M e 

~ MHOlt<eCTBOM T a K~X KapT 0603Ha4MM n" ~. n o naraH, 4TO B Ka pTe 
K K03$$M4MeHTW a4>$MHHo A CBn3HOCTM p a aHY hyn~, HaxOAMM p e we HMe 
CHCTeMW ypaB He HMA /6/ Ha MHoro06 pa3HH nM ~ B Ka pTe K, YAOBn e T
BOpH~ll\ee cneAy~~eA CMCTe Me nMH e i1Hw x anre6pa~4ec K~x ypaBH eH MA: 

N a fk S / \, k 
2 fab = ----- , k t; I 1, . .. , N I. /9/ 

s -~ 1 a x s C/ xaa xb 

CpeAM 3TMX p e weHMA CMCTeM~ /6/ eCTb pew e HHe 

k 1 Nr (x . x) ~ 0 /10/ab 

nonY4a~~eeCR ~3 /9/, KorAa npeo6p a 30 Ba H~ e / 8/ nMHeAHoe , T.e. 

Ko rAa 

- a ~ a b ar 
X = ~ Ab x -r A , a "" 11 . '" , N I. / I 1/ 

b = l 

nYCTb Ha HeKoTo poM MHoro06pa3MM M 3aAaHO HeB~po)t(AeHHoe CHM
MeTp M4Ho e TeH30pHoe none, Ha3~B~eMoe MeTpH4 e cKHM, KOMnOHeHTW 

KOTo poro B KaKoA-HM6YAb KapTe K pa BH~ ¢yHK4MH M gab OT KOOPAMH a T 

It 1, ... , x N. no 3TOMY ycnoBH IO 

/12/gba = gao' g = det ( g b) -f 0a. 

nOTpe 6yeM, 4 T0 6 bl KO Bap~aHTHaH npO~3BOAHan MeTpM4eCKoro nonn n o 
HeKOTopo ~ CM MMe TpM4H oA CBn3HOCTI1 pa BHnnaCb Hyn lO , T . e . nonO)t( MM 

N ~k S 

S ab = 0 .., n rJ g - L ( r " g r " )- 0 /13/ 
, mn ab m ao 1 rna so rnll" as - . 

s= 

OTCIOAa Ha~AeM 3TY CBR3HOCTb: 

r k 1 N k ' I k I" g s (a g -t a g - a g b J = b' / l lj/
a b - a s ll b sa s a a2 ~ ~ 1 

k s 
r Ae Te H30 pHo e none g TaK o Bo , 4 TO cYMM a 

N k s __ 15 kL g /15/ 
~~ 1 sa a 
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COCTaBJlAeT eAI-1HI-14HbI~ i'l(j)ct>I-1HOp / 15/. TaKYIO aq)(lll-1HHYIO CBn3HOCTb Ha3bl B c o 6 CTReHHOM cnY4ae cne4 1-1a nbHOro npV1H4l-1na OTHOCI-1TenbHOCTI-1 
BalOT CB A3HOCTbIO KPI-1CToct>ct>enA. pe4b MAeT 0 rpynne npeo6pa30B aHI-1~ nyaHKape. nOcneAHAA 3aAaeTCA 

BepHeMCA K MHoroo6pa 3 MIO nM ~ C ero 6e C KOHe4H~M I-1 KapTaMI-1 1-1 B MHoroo6pa 3 1-11-1 n~ l o< B 6eCKOHe4HO~ Kap Te K cneAYIOUtl'lM I1H Bapl-1aHTHblM 
nOnOml-1M, 4TO KOMnOHeHT~ MeTpl-14eCKOro nonn B KapTe i He 3aBI-1CnT Te H30pHbiM nonet~ 

OT KOOPAI-1HaT xl•...•>iN 1-1 paBHbl, CKa)t(eM, TorAa B KapTe K 3 3h a b . 
da 

KOMnOHeHT~ /12/ paBH~ 2. }: 0 l) db 
a ~ O b = O ab 

/2 0 
N N m n dt ':9 dt 1 (d X 0 dXtd y ;;, dy + d z (,) d z ).2. 2.h jL jJ~ 	 /16/ 2gab 

m= 1 n ~ 1 mn iI x a iIxb 	 c 

x 3rAe x 0 = t - BpeMA, xl = x , x 2 = y , = Z - AeKapToB~ KOOPAI-1HaTbl 

a CKo6KI-1 KP McTo(j)(j)enA /14/ YAOBneTBopAIOT CI-1CTeMe ypaBH eHI-1~ /9/, B OAHoi1 1-13 I-1Hep~l-1anbHblX CI-1CT eM OTC4eTa, C - KOHCTaHTa t paBHaA 

T.e. 	 CKOPOCTI-1 CBeTa. npeo6pa30BaHI-1A nyaHKape nl-1Hei1HbI 1-1 opTorOHanbHW 


no OTHOWeHl-11O K TeH30PY e b : 
a 
N k (12 f ka f 	 3 
~ I S I ---- /17/ 	 xaab 	 " 11 a . " t II a. a ~ 1O , 2 . 3 I. /21/s= 1 ilx S el Xa ax" 	 -'- " x 

a , 0 

3 3 
ECJlI-1 npeoGp a 30B<lHl-1 e /3/ JlI-1He~HOe, T . e. paBHo /11/, TO KOMnOHeljT~ 2- }: f) II m II Il _ 0 , /22/

mn a b a h /16/ He 3aBI-1CAT OT KOOPAI-1HaT Xl •... • xN.OHI-1 paBH~ 111= 0 11,, 0 


N N BMeCTO nonA /20/ C paBHblM ycnexoM MO)t(HO nonb30saTbCA Te H30pHbiM 
III 11 

~"h ~ :l :l h A A /18/ 	 noneM 
IlIIl a " 1lI ~ 1 n : 1 3 :3 a b 

1-1 CTaHOBATCA T04HO TaKI-1MI-1 B KapTe K, 4TO 1-1 B KapTe K, Konb ~ :l h ,J 
''1 '\aa = 0 h 0CKOPO a(j)(j)I-1HOp A C KOMnOHeHTaMI-1 A 3" YAOBneTB o pneT 04eBI1AHOMY YC

/23/
no B1-110 

,'/ (JrJ rJ r7 » iL Ji_ (-) ..iL _L 
" ~ h AI" All " h , /19/ ax ilx fly ;, .v flz (/ r, (:2 r'it (J t 

Ill~ 1 Il '~ 1 III n a h a b 

N N 	 --- <-:: -- - --- :-: - - 

TaKoi1 actlctlV1Hop Ha3blsalOT opToroHanbHblM no OTHoweHI11O K TC"H30py h ;i h ' 	 1-1 ycno BV1eM 

3:3 t I 
~ ~ hl"ll II a II ' _ ha , /24/

111 _ 0 Il 0 III n3. V1HBAPV1AHTHOCTb. CnEUl-1l\nbHW, nPI1HUV1n OTHOCV1TEnbHOCTV1 

3KBV18ane HTHWM ycnoBl-11O /22/, nOCKonbKY c 
- ~ l 0, a

rnaBHaA I-1AeA cne~l-1anbHOro npl-1H~l-1na OTHOCV1TeJlbHOCTV1 6~na CJle

AY~~I-1M o6pa30M cctlopMynl-1poBaHa ¢.Kne~HOM s 1872 rOAY : :3 _ a 
II,aal~o MHorooGpa31-1e 1-1 B HeM rpynna npeo6pa,30saHV1i1; Hy)t(HO I-1C h IJ (r /25/ 

a li i 

" Inl, U2II I 0cneAOBaTb Te CBO~CTBa 06pa30S, npI-1HaAne)t(a~I-1 X MHoroo6pa31-11O. KO	 (; 

Topwe He H3MeHA~TCA OT npeo6pa30BaHHi1 rpynnw. 
V1CTopV14 e CKI-1 rpynna nyaHKape nOABl-1naCb KaK rpynna HBapl-1aHT

MO)t(HO Bwpa3V1TbC A e~ C" TaK: 
HI)CTV1 ypaBHeHI-1i1 IlaKCB e nna 

,aaHO MHoroo6pa31-1e V1 B HeM rpynna npeo6pa30BaHI-1~. Tpe6yeTcA 
pa3BI-1Tb TeOp1-11O I-1HBapl-1 a HTHOB ::noii rpynnbt" ' 16 ', 

(J r (j 0a ll ill Il Fa III Tl i F n a Fmn - Fnm = 0,
OTMeTI-1M, 4TO npaBOnl-1CaHHe cnos V1HBapHaHT, I-1HBapV1aHTHOC T b,

, 14 .- " 	 /26/
I-1HBapl-1aHTHW~ YKa3aHO B cnOB3pe ' B npV1seAeHHw x Bwwe ctlopMynV1- :3 	 :3 

F m rn h rn nFpOEl KaX ICnei1Ha I-1MelOTCA s BvtAY He KOOPAI-1HaTHble, <l T04e4Hbie np e 06- ~ a O. F 2. a . m, n c;. 10. 2 3 I,
111 3 an 

pa30BaHI-1A MHoroo6pa3V1A. C nepBWMI-1 CBA3aHO nOHATH e KOBapV1aHTHOC m= O 	 11 - 0 

TI-1, CO BTOPWM~ - V1HBapV1aHTHOCTV1. BseAeHV1 e B reOMeTpV11O TepMI-1Ha 
I-1HBapl-1aHT npl-1HaAneml-1T CV1Jlb SeCTpy ' 17 / , 
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4. t1HP HbIOT OHA. KI-1I1U1I\TW1ECK H(1 npf1Hu~m OT HOU1TEnbHOCHl 

[3 "HepenRH1BI-1 CTCKOM npeAene" C "'- TeH3 0 pHoe none /20 / nepe4 

XOAI-1T B 
3 3 a2: 2. e d 0 db "" a ®e, /2 7/

ab 
a ~ O b=O 

rAe 
3 

e 2. f! a ddt," /28/ 
a=O 

~, TaKI-1 M o5pa30M, ~aKTOpI-13yeTcR, T.e. pacna AaeT CR B np0l-13B eAeHl-1e. 
TeH30pHoe none /23/ XOTFI H He CP 3KTop~13yeT c R, OAHaKO TOX{e CTa-

HOBHTCfI Bblp0>KAeHHbIM: 

3 3 ab cI a eI d a (i 
- 0 -- /29/" 2: h (Jed 0 --+-- 0 

~ a b (Ix (Jx ely dy dz cl Za=O b=0 

BMeCTO /25/ n onY4aeM 

3 a  /30/"_ h IIILJvm o 
m= O 

Ha nepB~A B3rnfiA MO>Ke T nOKa3aTbCA, 4TO rpynno~ HHBapl-1aHTHOC
TI-1 nl-1HeAHoA $OpM~ /28/ ~ TeH30pHor o nonA /29/ AB n Ae TCfI rpynna 
fafl~neA, nonY431OU\aflCR ~13 rpynnbl nY3HKape npl-1 C -. "", OAHa Ko :no 
He TaK. fpynnoA I-1HBap l-1 aHTHOCTI-1 napbl Bblpo>KAe HHblx MeTp~4eCKI-1X 

061>eKTOB /28/ 1-1 /29/, CBR3aHHbiX 04e BllAHbiM YCflOBl-1eM / 30/, RBnfleT
CR rpy~na npeo5pa30B 3 HI-1 A' 18 1 

- 0 -. '1 3 a b 
t =, t + II, X' "" }: H b (t) X H a (t) , a ~ \1, 2 3 I, 


b= 1 /31/ 


KOTOPY~ M~ Ha3~Bae M OPTOXPO HHOA rpyn noA Hb ~ToHa. 3Aecb H
O 


np0l-13BOn bH a fi KOHcTaHTa, H a (t ) - npoH3BonbHbie $YH Kl.\~ 1-1 speMeHH t; 


a
H b (t) - cpy HK~I1H Toro >Ke BpeMeHI-1, YAoBneTBo pR loUl~e B KalKAblA MOMeHT 

BpeMeH I-1 t YCflOB HRM o pTorOHaJlb HOCTI-1 

3 3 ah 2/h mnHa(t ) Hb (t) a. b ;:: 2, 3 1.}. 2. I1 • 
m n

m= l n" l 

a B OCTanbHOM - np 0 1ol3 BOJlb Hble . 
ECfl H nonb30 BaTbCA He n \ol H e~ HOH $opMoA /28/ , a KBaApaT~4HoA cpop-

MOr, 1271 , TO B /31/ BMe CTO 'I = t • [10 HaAo n~c aTb t ~ i t FIo. B 
3TOM cnY4ae np l-1JlaraT e fl bHoe OpTOXPOHH3f1 HaAo on YC K3 Tb \01 rO BO
PHTb npoc To 0 r pynne HbIOTo Ha. 0 4eBI-1AHO , 4TO 0 PToxpOHHaR r pyn n a 
HblOToHa RBflReTCf-I nO,Q r pynno~; rpy nnbl Hb IO ToHa . 

8 

M~ BI-1Aenl-1, 4TO cnel.\~anbHaR TeOpl-1R OTHOCI-1TenbHOCTI-1 RBnReTCR 
Teopl-1eA ~HBapl-1aHTOB rpynnbl nyaHKape. Tenepb Mbl BI-1A I-1 M, 4TO KI-1He
MaT~4eCKaR TeOpl-1R OTHOCI-1TenbHOCT~ RBnReTCR Teopl-1eA IoIHBap~aHToB 

rpynn~ Hb~ToHa. Cnel.\~anbH~A npl-1Hl.\l-1n OTHOCHTeJlbHOCTIol COCTO~T B 
)l(enaH~1-1 1-13Y4aTb I-1HBapl-1aHTbl rpynn~ nyaHKape. KI-1HeMaTI-14eCK~~ 

np~Hl.\l-1n OTHOC~TenbHOCTI-1 COCTOI-1T B )l(enaH~~ ~3y4aTb I-1HBap~aHT~ 

rpynnbl H bIOTOHa. 

5. MHP fAllHnEfl. CTAPbltl CnEUHA1lbHbl~\ nPHHLIHn OTHOCHTEnbHOCTH 

ECfl~ cnel.\l-1anbHblA np~Hl.\l-1n OTHOCIolTenbHOCTIoI, CBR3aHHblA C lKena
H~eM 1oI3Y4aTb ~HBapl-1aHT~ rpynnbl nyaHKape, Ha3~BaTb HOB~M, TO 
CTapblM Cnel.\HanbH~M npl-1Hl.\l-1nOM OTHOCIolTenbHOCTI-1 cneAyeT Ha3~BaTb 
npl-1H4lo1n, CBR3aHH~A C >KenaH~eM 1-13Y4aTb ~HBapl-1aHT~ rpynn~ fan~neR. 

fpynna npe06pa30saHH(j 

- 0 - , 3 ab a a 
t = ± t + r . Xa = 2: rb X + V t + r , 

b = 1 /33/ 
a~ll.2.31. 

faJllolneR RBnReTCR nOArpynnoH rpynn~ HbIOTOHa. B rpynne fan~JleR 

a
r~ra 1-1 V a_ np0l-13BOnbH~e KOHCT3HTbl, r b - KOHCTaHT~, YAOBneTBO

pR~U\He ycnoB~RM opTorOHanbHOCTI-1 

3 3 
h mn r a rb ab 

~ ~ h a.b~11.2.31. /34/
m n 

m=1 n=l 

nOA4epKHeM, 4TO Bce npeo5pa30BaHHA fanl-1neR TaK ~e, KaK ~ 

npe05pa30BaHIoIR nyaHKape, nI-1HeAH~e. fpynna ranl-1neR nonY4aeTCR 
1-13 rpynnbl nyaHKape B pe3ynbTaTe npeAenbHoro nepexOAa C -. .00 

CTapaA cnel.\l-1anbHafi Teop~R OTHOCHTenbHOCT~ RBJlReTCA Teop~eH 

~HBap~aHTOB rpynn~ fanl-1JleR. OHa cneAY~~I-1M 06pa30M C$opMynl-1poBaHa 
HbIOTOHOM: 

IICneACTB~e V. OTHOCIolTenbH~e AB~)I(eH~R APyr no OTHoweH~1O K APY
ry Ten, 3aKn~4eHH~X B KaKOM-n~6o npOCTpaHCTBe, OA~HaKOBbl, nOKOIolT
c:=t JlI-1 3TO npOCT~aHCTBO Io1nl-1 AB~)KeTC!1 paBHOt~epHO 1-1 npRMom1He~HO 

6e3 BpaU\eH~R" 19 /. 

nyaHKape-~HBapl-1aHTHYIO Teop~~ Ha3~BaIOT penATIoIBI-1CTCKO(j, a 

ranl-1neA-I-1HBap~aHTHyll) Teop~~ n04eMY-To H33~BaIOT HepenATI-1B~CTCKOA, 


XOTR cnOBO penRT~BI-13M 03Ha4aeT OTHOC~TenbHOCTb. n03TOMY 3Aecb 

cnOBO HepenRT~BI-1CTCK~~ HaAo 6paTb B KaBbI4KI-1, 4TO Mbl 1-1 CAenan lo1 

B pa3Aene 4, rOBopR 0 "HepeJlRT~B~CTCKOM" npeAene C -+ 00 . 


Ba)l(He~W~M npl-1MepOM ran~neA-~HBap~aHTH~x ypaBHeHI-1(j RBnR~TCR 
Hb~TOHOBN ypaBHeH~A ABI-1)1(eH~R ABYX TeJl: 

2-+ 

d r 1 r 


2-+ -+d r 2 

m --- m
F (r) . "~2 F (r). 

1 dt 2 2 d t 
9 
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1'2 	 - r 1 r i . /351 

6. 	WECTOE cnE~cTBME HbnTOHA 

K Ba~HO~ rpynne npe06pa30BaH~~ 
3o - a 	 H al' a 	 b±tif,x ~ (t) 	 /361b X + 

b=1 
np~BO~~T e~e OAHO, a ~MeHHO weCToe, cneACTB~e Hb~TOHa: 

"CneAcTB He VI. EcnH HeC KonbKO Ten, ~BH*y~~XCR KaK 6~ TO HH 
6~no APyr OTHOC~TenbHO APyra, 6YAYT nO~Bep~eH~ Ae~CTB~~ paBH~X 

YCKOPRIOIi\HX CHn, HanpaBneHHblX no napannenbHblM Me~~y c06o~ npRMblM, 
TO 3TH Tena GYAYT npo~on~aTb ~BHraTbCR APyr OTHOC~TenbHO APyra 
TaK ~e, KaK eCI",H 6bl CKa3aHHbie c~nbl Ha H~X He Ae~CTBOBan~" .' 19 ' 

rpynny npeo6pa30BaHH~ 1361 6YAeM Ha3~BaTb rpynno~ ran~neR
HbIOTOHa. OHa RBnR e TCR HaArpynno~ rpynn~ ran~neR ~ nOArpynno~ 

rpynnbl HbIOTOHa. 
WeCT~M cne~CTB~eM HblOTOH d nonb30BanCR 3~HWTe~H, ~3Y4aR c~Tya

~HIO B naAalOli\eM nH$Te . 

7 . 	 CMCTEMbl OTC4ETA 

CHCTeMY OTC4eTa MO~HO onpeAen~Tb KdK ~~HaM~4eCKY~ CHCTeMY 

a
dx II a ( X 0, X I, X 2, X :3 ), a 10, 2 3 t, /3 71~ 
d T 

r~e BeKTopHoe none II " BC~AY Ha npocTpaHcTB ~ HHo-BpeMeHHoM MHO
roo6pa3~H HanpaBne Ho B 6y~y~ee . B cne~~anbHO~ TeopHH OTHOC~Tenb
HOCT~ cy~ecTBY~T H He p~ H anbH~e cHcTeMbl, a B KHHeMa T~4 eCKO~ Te opHH 
O THOC~TenbHOCTH cy~ecTBy~T H e~Hep~HanbH~e CHCT eM~ OTC4eTa KaK 
~~HaM~4ecKHe CHCT e M~ C Me TpH4ecKHM~ HHB a pH a HTaMH npocTpa H
CTBeHHo-opeMeHHoro MHpa: 

OPTOxpoHHoe npeo6 pa30BaH~e Hb~TOHa 1311 np~BoA~T K ¢opMynaM 
n e pexo~a OT ycnoBHo nOKoR~e ~ cn K npO~3BonbHO, KaK TB e pAoe Teno, 
~B~~y~e~cR CHCTeMe OTC4eTa. OPTOxpoHHoe npeoGpa30B a HHe ranHneR
Hb ~TOHa 1361 npHBOA~T K $OpMynaM nepexo~a OT nOKOR~e~CR K npO~3
BonbHO, KaK TBepAoe Ten~ ~BH*y~e ~CR 6e3 Bpa~eHHR CHCTeMe OTC4 e Ta . 
OPTOxpoHHoe npeo6pa30BaHH e ranHneR 1331 np~BO~HT K ~opMynaM ne 
pexo~a OT nOKOR~e~CR K ABH~y~e~cR KaK TBep~oe Teno paBHOMepHO ~ 

npRMonHHe~HO 6e3 Bpali\eHHR CHCTeMe OTC4eTa. 
B HOBO~ cne~HanbHO~ TeopHH OTHOC~TenbHOCT~ nepexOA OT ycnoB Ho 

nOKOR~eRcR K ABH*y~e~cR KaK TBepAoe Teno paBHOMepHO ~ npRMon~

He~HO 6e3 Bpali\eH~R CHCT eMe OTC4eTa 3a~a e TCR 0PTOXPOHHbIM npe o6pa

o30Ba H"eM nyaHKape. InocneAHee xapaKTepH3yeTcn ycnoB~eM 11 0> 0/. 
KaK-HH6YAb HHa4e B 3TOR TeopH~ TBepAoe Te no ABHraTbCR He Mo~eT. 

8. 	 MHEPUMAflbHblE 01CTEt1b! 

o cne~~anbHoR Teop~H OTHOC~TenbHOCT~ - KaK B cT apo~, Ta K 
~ B HOB oR - MO*HO rOBop~Tb 0 CBR3Ke napannenbH~X M~POB~X npRM~X . 
Ecn H npRMY~ H3 TaKo~ CBR3K~ MomHO Bbl6H paTb 3a OCb BpeMe HH, TO 
c a MY CBR 3 KY Mom HO Ha3~BaTb ~Hep~HanbHoR C~CTeMO~. MHoro06pa3~e 

~ Hep4~anb H~X C"CTeM TpeXMepHO. OHO RBnR e TCR npOCTpa HCTBOM EBKn~
Aa B cTapoR H npOCT paH CTBOM ~06a4eBCKoro B HOBO~ TeopH~ OTHO
C~T enbH OCTH !20 , 2 1 ! . TaK~M 06pa 30M, C03AaH~e HOBO~ TeopM~ OTHOCM
Te nbriOCTM 6~no npe ApeweHO C03AaH~eM reOMeTp~~ n06a4eBCKoro. 
nOcne AHRR Bce 60n bwe CTaHOBMTCR pa604~M annapaTOM B pYKax $H3~
KOB, ~3Y4a~Ii\~X B~COK~e 3HeprMM. 
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4epHHKOB 	 H.A. P2-85-157 
o lIt!o6xolU(MOCTH C03p;aHIUI TOJ\I<OBOrO CJ10BapH AJIH 
rpaSHTalJ,lfOHHCTOB 

06Pall\~ "' T CH BHHHaUHe lIa pa3Ho6ofi B TepHHHOJIOrHH B TeopHH 
OTUOCHTeJlhHOCTH H TRrOTeHlIR H IIi! nOTpefiHocTh B TOJIKOBO M 
CJ10uape IUlH rpaBHTaUHOltHCTOB. 06CYJEAaJOTCR nOHHTHH: KOBa
pHaHTIlOCTb, HHsapHaHTlIOCTb, TPI:l npHHUHna OTHOCHTeJlbHOCTH, 
rpaSlfTav,nOHHaH :lHeprHH, CHCTeHLI OTC'IeT£l , KoopP;HHaTHaH KapTa, 
aTJ1aC MHor oo6pa3HH. 

Pa60Ta SblnOJ1Hena B natiopaTopHH TeOpeTH'IeCKOfl ","3HKH OIDUf. 

npenpHHT Ol51.eJUlReRHoro HHCTHT)'Ta JlAep- Hccne,qOBIIHHA. llyCSHa 1985 

IIepeBop; T.1O.,QYHtipaHc 

Chernikov N.A. P2-85-157 
On Necessity of Creation of the Explanatory Dictionary 
for Gravitationalists 

Attention is drawn to inconsistancy in the terminology of 
relativity theory and gravity and to the necessity of creation 
of the explanatory dictionary. The followin~ concepts a re 
d iscussed: cova riance, invariance, three principl e s of r e la
tivity, gravitational energy, reference frames, coordinate 

p, manifold a t l a s . 

The i nve s tiga tion ha s been pe r formed at t he Laboratory of 
Theoretical Physics, JIUR. 

Prepriat of the Joint Institute for Nuclear Research. Dubna 1985 
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