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8 reopua OTHOCIo1TeIlbHOCTIo1 101 TflrOTeHlo1fl, KaK 101 BO BCflKO~ pa3BIo1

Ba~~e~Cfl Teoplo1lo1, eCTb CBOIo1 TpYAH~e Bonpoc~. CaMa OTHbclo1TehbHOCTb 

B~cTynaeT 3AeCb B ~opMe Tpex np101H41o1nOB: KIo1HeMaTIo14eCKoro, cne
4101aIlbHoro 101 TaK Ha3~BaeMoro 06~ero. 3aTPYAHIo1TeIlbHO OTBeTIo1Tb, 

B KaKOM OTHOWeH\I1101 APyr K APyry OHIo1 HaxoAflTCfl. He Iler4e 9TBeTIo1Tb 
Ha TaKO~ ~e Bonpoc o C04eTaHIo1flX Io1HBaplo1aHTHOCTb-KOBaplo1aHTHOCTb, 

CIo1CTeMa OTC4eTa - CIo1CTeMa KOOPAIo1HaT 101 o MHor~x APyrlo1x Ha60pax 

nOHflTIo1~, CXOAH~X no Ha3BaHIo1~, a no cy~ecTBy pa3IlIo14H~X. • 

He ceKpeT, 4TO MHor04Io1CIleHH~e cnop~ He TOIl~KO no Y~KIo1M a6
CTpaKTH~M, HO 101 no 60Ilee KOHKpeTH~M BonpocaM BeAYTCfl 6e3 AOIl~

HO~ AoroBopeHHocTIo1 06 OCHOBHOM cOAep*aHIo1Io1 Teoplo1lo1 TflrOTeHlo1fl • 

TaK, AO CIo1X nop HeT corIlaCOBaHHoro onpeAeIleHlo1fl rpaBIo1Ta41010HHo~ 

3Heprlo1lo1, a c nOHflTlo1eM 3Heprlo1101 HaAO 6blTb OCTOpO>KHbIM 101 He 3a6bl

BaTb 06 Io1CTOplo1101 c Be~H~M ABlo1raTeIleM. 
HaAo nOMHIo1Tb TaK>Ke, 4TO A101 CKy CC101 101 o nplo1poAe rpaBIo1Ta41011o1 Be

AYTCfl AaBHo. Hanplo1Mep, 4101TaeM: 
"Teopua r aror euaa , KOTOpy~ c TaKIo1M pBeHlo1eM o r c r aáaacr cospe

MeHHble Y4eHble, 6YAeT oTBeprHYTa nOTOMcTBOM1 1 / 1/ 
"MO>f(eT noxaa ar s ca 3a6aBHb1M, 4TO coxpaaeuae 3Heprlo1lo1, ~Toro 

06pa340Boro ~10131o14ecKoro nOHflTlo1fl, npolo1cxoAfl~ero OT raIlIo1Ilefl /1638/, 
1013Y4aBwero ABIo1~eHlo1e TeIl nOA Ae~cTBlo1eM rpaBIo1TaUIo1H, KOTopoe Tenepb 
HaWIlO CBoe B~pa>f(eH~e B /KoBaplo1aHTHoM/ ypaBHeHlo1101 VaTab - Kpae

yroIlbHoM KaMHe 06~e~ Teoplo1lo1 OTHOCIo1TeIlb~OCTIo1 3~HwTe~Ha /1915/ 
He nOIlY4101IlO TeM He MeHee YHIo1BepcaIlbHO npIo1MeH\I1MO~ ~OPMYIlIo1POBK\I1 

B Teoplo1lo1 3~HWTe~Ha,KOTopafl BKIl~4aIla 6~ 3Heprlo1~ caMO~ rpaB~Ta41011o1. 
T a b, TeH30p 3Heprlo1101 nOACTaBIlfleMbl~ B np aayio 4aCTb none soro yp aa

HeHlo1fl 3~HWTe~Ha, onucuaee r nOJ1HY~ IlOKaIlbHY~ 3~eprlo1~, 6YAY4101 CYM

MO~ nIlOTHOCTe~ 3Heprlo1101 Bcex HerpaBIo1Ta41010HH~X nOIle~~ 3Heprlo1fl 

rpa13Io1Ta41010HHoro nona , c APlro~ CTOpOHbl, BHOCIo1T HeIloKaIllo13yeMbl~ 

BKIlaA B 06~y~ aueprao •• /2 . 
He BcerAa 3TIo1 AIo1CKYCCIo1Io1 nplo1BOAflT K >KeIlaTeIlbH~M pe3YIlbTaTaM: 
"Hensaa npO~TIo1 MIo1MO r axor-o Io1CT04HIo1Ka KOHBeH41010HaIlIo13Ma, KaK 

n03101TIo1BIo1CTCKaA Io1HTepnpeTa4101fl nplo1H4101na KOBaplo1aHTHocTIo1 /OAIo1HaKó

Boro BIo1Aa/ 3aKOHOB ~10131o1KIo1 OTHOCIo1TeIlbHO rnoõux. npe06pa30BaHIo1~ 

KOOPAIo1HaT, 4TO flBIlfleTCA OAHIo1M 1013 nOIlO>KeHIo1~ 06~e~ Teoplo1lo1 OTHOCIo1
/3/

TeIlbHOCTIo1. HeOn03101T\I181o1CTbl Io1CKa3101Illo1 CMblCIl KOBaplo1aHTHOCTIo1... . 

Koe- KTO AYMaeT Aa}l(e, 4TO 113 He p r 101 A , onacuaaewaa cPIo13101 KaMIo1, eCT b 
r- v 11 /3/
00>KbA BaIlA B Ae\l1CTB~~ 

YnoMflHYTbl~ asuue "HeIloKaIlIo13yeMbl~ BKIlaA B 06u\y~ 3Heprlo110 1 1 03Ha

4aeT 3aBIo1CIo1MOCTb nIlOTHOCTIo1 3Heprlo1101 OT Hawero B~6opa KOOPAIo1HaT

HO~ xap ru , a 3TO He ny-uue , aorta B Aei:1cTBIo1Io1".4eM/"6o>Kbfl 

Otn~ehi~·U(. uú~U ~HCMy'l ~ 
, rm~~Eld1~ Htc2ellt.mlü~ I 

~hntJ,h"'Tr=fll.f, ,I 1 



B pe3ynbTaTe MHOr04~CneHH~X A~CKYCCH~ no TaKHM BOT BonpocaM 
nonY4Hnc~ pa3H060~ B TepMHHonorHH, HepeAKO npHBOA~~H~ K HeAopa
3YMeHH~M, 3a6nY*AeHH~M H HCKa*eHH~M, H3-3a 4ero AHCKYCCH~ nopo~ 

OKa3WBa~TC~ 6eCCOAepmaTenbHWMH, 4TO OTH~Ab He MewaeT HM 6~Tb 

omeC~04eHH~MH. KaK TYT He BcnOMHHTb o cnaBH~X CTpOHTen~x BaBH
nOHCKO~ 6aWHH! 04eBHAHO, Ha3pe~a nOTpe6HOCTb B cnoeape, KOTOPW~ 

6w nOMoran cne4HanHCTaM - AorOBapHBaTbC~, Ha4HHa~~HM - H36~raTb 

HeAopa3YMeH~~, $Hnoco~aM - AenaTb npaBHnbHwe 8WBOAW. C03AaHHe 
TonKOBoro cnOBap~ An~ 'rpaBHTa4HOHHCTOB - Aeno KonneKTHBHoe. 

/ 4 61 KaK H B - , nOCTapaeMCR 3AeCb BHeCTH B 3TO Aeno CBO~ nOCHnbH~~ 
BKnaAo 

§ 1. MHOr006PA3~E. KOBAP~AHTHOCTb. 05m~~ np~Hu~n 

OTHOC~TEllbHOCT~ 

B cOBpeMeHHo~ Teo~HH MHoro06pa3H~ ynoTpe6n~eTc~ KapTorpa~H

4eCKa~ TepMHHonorH~ 7/, KOTopa~ xopowa TeM, 4TO He AaeT B03MO*
HOCT~ cnYTaTb CHCTeMY KóoPAHHaT c CHCTeMO~ OTC4eTa. BMeCTO CH
CTeMW KOOPAHHaT B TeopH~ MHoro06pa3H~ rOBop~T: KapTa. Bce MHO
ro06pa3He nOKp~BaeTCfl aTnaCOM, T.e. Ha60pOM KapT. 

MHoro06pa3He Ha3WBaeTC~ npOCTWM, ecnH MomHO 4enHKOM nOKpWTb 
I ero OAHO~ KapTO~. ~3 HenpnCTWX MHoro06pa3H~ OTMeTHM OKPY*HOCTb 
~ /N=l/, coepy , 4HnHHAP, TOp, nHCT Me6Hyca H õyrunxy Kne~Ha M=2/.! B OTnH4~e OT rn06anbHWX, npH nOKanbH~X paCCMoTpeHH~X MHoro06paI 

3He BcerAa MO*HO C4HTaTb npOCTWM.
I reOMeTpH4eCKa~, MexaHH4eCKa~, ~H3~4eCKaR HnH HHa~ Teop~~ 
I 

C4HTaeTC~ 3aAaHHO~ Ha MHoro06pa3HH, ecn~ OHa c~opMynHpoBaHa He

I' 3aBHCHMO OT Bw60pa ero aTnaca. rOBOpflT, 4TO TaKa~ TeopH~ ~o
t 

II~ 

Bapi-1aHTI-ta. 
TaK BOT, CTpeMneHHeM 3aAasaTb ypaBHeHH~ MaTeMaTH4eCKO~ $H3H

KH B KOBapHaHTHOM BHAe H~ 4eTwpeXMepHOM MHoro06paaHH /npeACTas
n~~~eM npOCTpaHCTBeHHO-BpeMeHHO~M~p/ HC4epnblBaeTC~ Bce COAep*a
HHe 06~ero npHH4Hna OTHOCHTenbHOCTH. npHH4~n KOBap~aHTHOCT~, Ta
K~M 06paaOM, OKaaWBaeTCH e~e 50nee 06~HM, 4eM caM 06~~~ npHH4~n 

OTHOC~TenbHOCTH. 18-10/ 
noxo*ee TonKOBaH~e 06~ero np~H4~na OTHOCHTenbHOCT~ AaHO B 

,llanbwe Mbl 6YAeM ~36eraTb C04eTaHHfl cno a II06~H~ np~H4~n OTHOCH
TenbHoCTH". 

§ 2. rpynnA. ~H BAP~AHTHOCTb. np~HLtl-1n OTHOO1TEnbHOCn1 

rn~BHa~ ~Ae~ npHH4Hna OTHOCHTenbHOCTH 6blna cneAY~~HM 06pa30M 
c~opMyn~poBaHa ~.Kne~HOM 8 1872 rOAY: 

"AaHo MHoroo6pa3He, H B HeM rpynna npeo6pa30BaHH~; HY*HO ~C
cneAOBaTb Te CBo~CTBa 06paaOB, npHHaAne*a~HX MHoro06pa3H~, KO
Topwe He HaMeH~~TC~ OT npe06pa30BaHH~ rpynnw. 

2' 

MO*HO 8wpa3HTbC~ e~e TaK: 
AaHO MHoro06pa3He, H B HeM rpynna npe06pa30BaHH~. Tpe6yeTc~ 

paaaa r b r eopao HHBapVlaHTOB 3TO~ r pynnu" 111/. 

B 3THX ~opMynVlpoBKax HMe~TC~ B BHAY He KOOPAHHaTHble, a T04e4
Hwe npe06pa30BaHVI~ MHoro06pa3H~. C nepBWMH CB~3aHO nOH~THe KO
BapHaHTHOCTVI, co BTOpblMH - HHBapVlaHTHOCTH. I~B/eAeHHe B ,reOMeTpHIO 
TepMHHa II~HBapHaHT" npHHaAne*HT CHnbBeCTpy 2 

HHme npHBOAHM 60nee T04HY~ ~opMynHpOBKY 9pnaHreHcKo~ ~porpaM

MW Kne~Ha H CB~3aHH~X c He~ nOH~TH~. 

rpynna, ·Ae~cTBy~~a~ Ha MHomeCTBe 

rpynna r /nOH~THe rpynn~ npeAnonaraeTC~ H3BSCTH~M/ Ae~cTByeT 

Ha MHo*eCTBe P InOH~!He MHo*eCTBa TaK*e C4HTaeTCR H3BeCTHWM/,' 
ecnH BwnonH~~TC~ cneAY~~He ycnoBH~: 

1. KamAoMY 3neMeHTY y ~r rpynnu r or ae-raer óAH03Ha4Hoe OT06
paxeuae p ... P: p=,y.p, pEP, PEP. 

2. An~ rnoõux 3neMeHTOB o ~ y rpynnu r cnpe aennaeo paBeHCTBO 
(u . y) . p = a- ( y. p). 

3. EgHHH4e e r'pynnst r OT ae uae r TO)l(AeCTBeHHoe npeoõpaaoaaaae 
e 'P= p. 

CneAcTBHe. Hap~AY c oT06pa*eHHeMP=y'p cyure cr ayer OAH03Ha4

Hoe oõparuoe oroõpaxeaae p =y-l. p. Ae~cTBHTenbHo,
 

p=e.p=(y-l. y) .p=y-l.(y.p) =y-l. p . 

TaKHM oõpaaoa , oroõp axeuae P=y' p B3aHMHO OAH03Ha4HO. 
AIm y~CHeHH~ nOH~TH~ "Fpyrina , Ae~CT BYIO~a~ Ha MHo*ecTBe", MO)l(

HO 06paTHT s cs K113-15/. 

TeopH~ OTHocHTe~bHOCTH 

TeopH~ OTHocHTenbHocTH /r,p/ HMeeT CBOHM npeAMeTOM Te H Tonb
KO Te CBO~CTBa 06pa30B, npHHaAne*a~HX MHo*eCTBY P, KOTop~e He 
MeH~~TC~ npH oT06pa*eHH~X P=y' p. 

HHBapHaHTHW~, HHBapHaHT, HHBapHaHTHOCTb 

06paaw, npHHaAne)l(a~He MHo*eCTBY P, KOTop~e He MeH~~TC~ npH 
oTo6pa*eHVI~Xp=y·p, Ha3WBa~TC~ HHBapHaHTHWMH OTHOCHTénbHO rpyn
nw r. ~X Ha3WBa~T TaK*e HHBapHaHT3MH rpynnw r. 

EcnH B nOCTpoeHHO~ KaKHM-n~60 cnoc060M TeopHH YCMaTpHBaeTC~ 

HHBapHaHTHOCTb OTHoCHTenbHO rpynnbl f, Ae~cTBy~~e~ Ha MHo*eCTBe 
P, TO 3TO eCTb TeopH~ OTHOCHTenbHOCTH (f,P). 

3 



np~H4~n	 OTHOC~TenbHOCT~ 

np~H4~n	 OTHOC~TenbHOCT~ ~C4epn~BaeTCH *enaH~eM, nOTpe6HOCTb~ 

~n~ Heo6xOA~MOCTb~ paCCMaTp~BaTb TeOp~~ OTHOC~TenbHOCT~ (r.p). 
np~Mep. Ecn~ M~ *enaeM ~3Y4aTb BCe CBO~CTBa MHOmeCTBa p. TO 

OKOH4aTenbH~M pe3ynbTaToM 6YAeT TeOp~H OTHOC~TenbHOCT~ (E.P). 
rAe E - rpynna, CocToH~aH ~3 OAHoro 3neMeHTa. 

np~Mep.Ecn~ rpynna r COCTO~T ~3 Bcex B3a~MHO OAH03Ha4H~X 

oTo6pa*eH~~ P~ P, TO ~HBap~aHTOI-1 OCTaeTCH 4~cno 3neMeHTOB' MHQ}Ke
CTBa P /ecn~ P - KOHe4Hoe MHo*eCTBO/ ~n~ MO~HOCTb MHo*eCTsa P 
/ecn~ P - 6eCKOHe4Hoe MHo*eCTBO/. 

3aMe4aH~e. Ecnu rpynna To HBnHeTCH nonrpynnoã rpynnu f. TO 
Teop~H OTHOC~TenbHOCT~ (fo,P) 60ra4e cOAep*aH~eM, 4eM Teop~H OT
HOC~TenbHOCT~ (f'. P). TaK KaK ~H8ap~aHTOB rpynrra f' MeH sure , 4eM 

~ 

I ~HBap~aHTOB rpynn~ ~. 04eB~AHO, 4TO MHo*eCTBO ~HBap~aHTOB rpyn
I 

n~ HBnHeTCH nOAMHo*eCTBOM MHomeCTBa HHBapHaHTOB ee nOArpynn~.
li! 

)!I; ApH$MeTH4eCKoe npOCTpaHCT80 

Ba*He~W~M np~MepOM MHo*eCTBa P HBnHeTCH ap~q,MeT~4eCKoe npoI~ 
CTpaHCTBoA N. '3neMe~TaMH 3Toro npOCTpaHCTBa HBnH~TCH ynopH~04eH-

Hble Ha60pbl (x 1 ••••• xN ) ruoõux Ae~CTBHTenbHbIX 4~cen. ~X Ha3b1Ba~TI!fi' T04KaMH apH$MeTH4eCKoro npOCTpaHCTBa. C~MBon N 03Ha4aeT 4enoe 
!t	 nonO*HTenbHoe 4~cno. E~o Ha3b1Ba~T pa3MepHOCTb~ ap~q,MeTH4eCKoro 

I::	 npOCTpaHCTBa. reOMeTpHH ap~q,MeT~4eCKoro npOCTpaHCTBa eCTb TeopHH 
OTHOCH,.enbHOCT~ (E.A'N)' 4Hcna xl •.••• xN' Ha3blBalOTCH KoopA~HaTaMH 
T04KH (xl •••.• x N ) B rnaBHO!1 xap r e apHq,tv\eT~4eCKoro npo cr paucr a a . 
TeM caMWM onpeAenHeTCH H rnaBHaR KapTa.

'1	 /16/ 
11' 

1 nOAP06Hee 06 ap~q,MeTH4ecKoM npOCTpaHCTBe CM, 

,Ir'I!. 

Aepq,~HHaR rpynna. Aev.cTBYloU\aR Ha MHo*eCTBe AN 

Aq,óHHHaR rpynna ~, Ae~cTBy~U\aR Ha MHo*eCTBe A N• npeAcTaBnR
eTCA n~HeIllHbIM~ HeOAHopOAHblMVl oT06pa*eH~RM'~ 

a N a b a 
X "" ~ <llb X + <ll. a i;;; \1, ...• N l, 

b=\	 /1/ 

rAe onpenenár eru, J = det({)~) He paBeH HynlO. TeopHIO OTHOCHTeflb
HOCTH (<t>. A N) Ha3blBalOT aq,q,~HHo~ r eoaer paeü , a MHQ}KeCTBO A N c r pyn
nOIll <ll - aq,q,HHH~M npocTpaHcTBoM. 

4 

HHBae~aHTHaR MeTpHKa B aq,q,~~HoM npOCTpaHCTBe 

~HBapHaHTHaR MeTpHKa 
N, N a b 
~ ~ 0bd 0 d /2/a==l b=1	 a 

B aq,q,HHHOM npOCTpaHCTBe 3aAaeTCH MaTp~4e~ (a~b) 4~Cen, npeo6pa
3YIO~HXCH np~ /1/ no TeH30pHOMY npaB~ny 

... N N P q
 
(Jab == ~ ~ (Jpq <lla <llb • /3/
 

P=l q=l 

Ycnosae	 ~HBapMaHTHOCT~ 8a b = (J ab onpenenser B rpynne <ll nonr pyn
ny (J<ll OpTOrQHanbH~X no OTHoweHMIO K MeTpHKe /2/ oT06pa*eH~IIl. MeT
pHKa /2/ ~HBap~aHTHa B r eopna OTHOC~TenbHOCT~ «(J'<IJ • AN ) . 

~HBapHaHTHaH KOMeTp~Ka B a$q,~HHoM npOCTpaHCTBe 

~HBapHaHTHaH KOMeTp~Ka 

~ ~ h
ab à ~ J a b	 /4/

,a=l b=l 

B aq,q,~HHoM npo c r p aucr ae aanaer ca MaTp~4e~ (ha b 
) 4~cen, npeoõpa

3Y~~~XCH np~ /1/ no JeH30pRoMY npaB~ny 

ii ab = ~	 ! hpq 'qJ a <lJ b /5/ 
p= 1 q=l P q. 

"'ab ab	 m
YcnOB~e	 ~HBap~aHTHocT~ h =h onpeAellHeT B rpynne ~ ee nOA
rpynny <lJh opToroHanbH~~ no OTHoweH~1O K KOMeTp~Ke /4/ oTo6pa*e
H~~. KOMeTp~Ka /4/ ~HBap~aHTHa B Teop~~ OTHOC~TenbHOCT~ (<lJh.AN). 

HeBblpO*AeHHaH MeTp~Ka ~ conpH*eHHaH ,c Helll KOMeTpl1Ka' 

MeTp~Ka /2/ Ha3~BaeTCH HeB~po*AeHHolll, ecn~ onpeAen~Tenb
 

(J = det «(Jab ) He paBeH Hyn~. Ycnoaae
 

N pb 1 b
 
~ (Jap h == - :Ta a. • /6/


p=1 c 
b 

rne aa - C~MBon Kpoi-exep a , c - Ae~CTBHTenbHoe ~n~ MH~Moe, HO 
He paBHoe HYll~ 4~cno, onpeAenHeT conpH*eHHY~ C /2/ KOMeTp~Ky/4/. 

~eB~pO*AeHHaH KOMeTp~Ka ~ conpH*eHHaH C He~ MeTp~Ka 

KOMeTp~Ka /4/ Ha3~BaeTCH HeB~po*AeHHolll, ecn~ onpeAen~Tenb
 

h=det(hab ) He paBeH HynlO. YcnOBHe ~6/ onpeAenHeT conpH*eHHY~
 
C /4/ MeTpHKY /2/.
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~ II; 

3aMe4aH~e. MeTp~Ka /2/ ~ KOMeTp~Ka /4/ HeBwpomA~HW ~ B3a~MHO

conpRmeHbl, ech~ OH~ YAOBneTBopR~T ycnoB~~ /6/. B TaKOM cnY4ae 
ycnoB~R ~HBap~aHTHOCT~ 

N N P q 
Oab = ~ ~ 0pq <1J a <1J b p= 1 q=l 

N N /7/ 
h a b = I ~ h

pq 
<1J a <1J b 

~aKTop~3y~aRcR MeTp~Ka 

3KB~BaneHTHw, TaK 4TO opTorOHanbHwe nOArpynnw 8~ ~ ~h cOBnaAa~T. 

/8/ 

/9/ 
N 
l f) da 

a=l a '° = 

rAe 

a 4~cna 6a npeo6pa3Y~Tc~ np~ /1/ no TeH30pHoMy npaBHny 

p=l q=1 P q 

MeTp~Ka /2/ Ha3WBaeTCR ~aKTop~3y~~e~cR, ecn~ oHapacnaAaeTCR 
B npO~3BeAeH~e 

N N a b 
~ ~ 0b d 0d =81810, 

a= 1 b=l a 

1, 

1" 

• I, 

i~l 
" 

I~ u 
II 

.l 

CTapaR Icnell~aJlbHaR" Teop~R OTHOC~TenbHOCT~ eCTb Teop~R 

C~TeJlbHOCTH /rpynna ran~neR,A4 /. OGW4HO ~onara~T 

x1:::::x, x 2 = y . x 3=z, x 4 ::::: t ,. 

rAe x ,Y ,z - " o6bII,1Hble" /OH~ me AeKapToBbl/ KoopA~HaTbl, a t 

MR B OAHO~ H3 ~HepllHanbHWX C~CTeM OTC4eTa. 

To r n a ( 

D o ~).(Oab) ~ ~ 
O O O O 
O O (h ab) 1 O , = 
O O O 1 
O O . O O 

(f) a) ::::: ( OO O 1), 

TaK 4TO 
4 4 a b
I ~ Oab d e d = dt 181 dt , 

p=lq=l 

4 4 a a a a a a 
~ ~ hab aa ~ a ::::' ~ -'- + --@- + ~ 181 "--- , 

p..-=l q=l b d x ax ay ay az az 

4 
() :::: I ()a da = dt , 

a=l 

/13/ 

OTH'o

- Bpe

/14/ 

/15/ 

/16/ 

/17/ 

-
0a 

N p 
= ~ 0p<1Ja• p= 1 

/10/ 

rpynna nyaHKape 

, BwpomAeHHaR KOMeTp~Ka Ma~C~ManbHoro paHra 
rpynna 

K MeTpH Ke 
nyaHKape RBnReTCR opToroHanbHo~ rpynnoG no OTHoweH~~ 

, 

11: 

rpynna ran~neR 

• abEcn~ paHr MaTp~~w (h") paBeH N-l, 
AeHHo~ KOMeTp~Ko~ MaKC~ManbHoro paHra. 

TO /4/ Ha3WBaeTCR Bwpom 4 4 a b 
~ ~ (Jàb d @ d 

a = 1 b=1 

1= - ~ (dx 0 dx + dy @
C 

dy + dz 0 dz) + dt 181 dt /18/ 

"i 

/11/ 

4TO KBaApaT~4HaR $opMa 

rpynna ran~neR RBnR~TCR nOArpynno~ a~$~HHO~ rpynnw, opToro
HanbHO~ no OTHoweH~~ K ~aKTop~3y~~e~cR MeTp~Ke /8/ ~ no OTHowe
H~D K BwpomAeHHo~ KOMeTp~Ke /4/ MaKCHManbHoro paHra. KpOMe Toro, 
C4~TaeTCR, 4TO MeTp~Ka /8/ ~ KOMeTp~Ka /4/ conpR*eHW ycnoB~eM 

N pb 
~ (Jap h = O,

pcl , 
~nH, 4TO Bce paBHO, opTorOHanbHO~ 

p~Ke 

4 4 a b 
I ~ h aa e ab :::: 

a=l b= 1 

a a a a a 181 a 
r sr: e ãX+ ay 0 ay-+ àz az 1 a_ 181 

c 2 at 

rpynno~ no 

a_ 

at 

OTHoweH~~ 

/19/ 

K KOMeT

N N 
I I- h

a b 
P a Pb a= 1 b= 1 

He npHHVlMaeT o rpau aren bHblX 3Ha4eH~~ ~ 4TO N =4. 

/12/ J, 
fi 

OTHO-

MeTp~Ka /18/ ~ KOMeTp~Ka /19/ conpRmeHW ycnoB~eM /6/. 3Aecb 
c - CKOpOCT b ceeTa. . 

HOBaR IcneL(~anbHaR" Teop~R OTHOC~TenbHOCT~ eCTb Teop~n 

CHTen bHOCT~ / rpynna Ilyanxape , A4 / . 
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fpynrla nOpeH4a 

fpynna nOpeH4a ~Bn~eTC~ nOArpynno~ rpynnw nyaHKape, 3aAaBae
MO~ ycnoB~eM ~a=O B a$$~HHOM oTo6pameH~~ /1/. 

HHep4~anbHoe AB~meH~e 4aCT~4W 

~Hep4~anbHoe AB~meH~e 4aCT~4W ~306pa*aeTc~ B 4-MepHoM a$$~H
II
I 

HOM npOCTpaHCTBe np~Mo~, KOTopa~ 3aAaelc~ ypaBHeH~RM~ . 
a 

x ~ par + x~, a ~ ti ,2,3,41, /20/ 

I;t rAe r ~ napaMeTp, np~H~Ma~~~~ BceB03MomHwe Ae~CTB~TenbHwe 3Ha4e- r 
a ·a 

H~~, a p VI Xo - 3aAaHHbleo 
I 

"'I KBaApaT co6cTBeHHo~ Macc~ 4aCT~4W paBeH 
I 2 4 4 a b 

fi = L L Oab P P • /21/
a=lb=l . 

2li! B HOBO~ Teop~~ OTHOc~TenbHOCT~ An~ nY4a CBeTa m =0, An~ TaX~OHa 
I 

fi 2 < O. B c r apoa r eopaa OTHOc~TenbHOcT~ m2 ~ O, ~ 4aCT~4bl c .m =0 
MrHOBeHHO nepeziaor B3a~MoAe~CTB~e MemAY 4acT~4aM~ c m> O. 

I
II!I § 3. npOCTA~ KAPTOrPA$~R 

I. 
I 

A$$~HHble KapTbI! 

C nOMO~b~ CPYHK4~~ /1/ Mbl aanaaanu oroõpaxeuae AN -+ A N: T04
I' xe (x 1 , ••• ,x N) CTaB~J1aCb B COoTBeTCTB~e T04Ka ex 1 ,••• ,i N ). Ho 
I 

li 
Te me ftYHK4~~ MomHO ~cnonb30BaTb An~ onpeAeneH~~ a$$~HHO~ KapTbl 

11: ap~cpMeT~4eCKoro npOCTpaHCTBa, C4~Ta~, 4TO B a$$~HHO~ K~pTe R 
N)T04Ka (xl ,•••,x ap~$MeT~4eCKoro npOCTpaHCT aa A N ~MeeT KooPA~

HaTbl xl ,... ,x N , paaaue /1/. 
a a a

B 4acTHOCT~, ecru- <1l b = 8b ~ '<Il =0, TO ae.t>$~HHa~ «ap r a RBn~eT
"11~I C~ rnaBHO~ KapTO~ K ap~$MeT~4eCKoro npOCTpaHCTBa. OAHaKO C T04

K~ apeuua a<p$~HHO~ rE;.OMeTp~~ HeT pa3n~4~~ Me}/(AY rnaBHO~ KapTO~ 

K ~ a$ep~HHO~: KapTO~ K. 

I 
11 ,I' 

$YHK4~~ KnaCCa V r 
~ 1 N

OAHp3Ha4Ha~ Ae~CTB~TenbHaR $YHK4~~ X = f(x , ••. , X) Ha3blBa- f. , 
eTC~ $YHK4~e~ «nacc a v, ecrua OHa ~ ee npO~3BOAHble ace x nopan. . 1 
I{OB u:;; V cy~eCTBY~T \11 HenpepblBHbl B Ka)I{AO~ T04Ke (x , "', x N ) 
ap\l1$MeT~4eCKoro npocYpaHcTBa AN. 3AeCb V MomeT 6WTb n~~wM no
nom~TenbHwM 4enWM 4~cnOM. 

8 
I' 

Peryn~pHoe oTo6pameH~e Knacca V 

B3a~MHO OAH03Ha4Hoe o'roõpexe aue A N -+ A N Ha3b1BaeTC~ pe rynap
HWM oTo6pameH~eM ~nacca V, ecn~ OHO 3aAaeTC~ Ha6opoM 

xa N=fa ( x1 ,••• ,x ) , a ç; u ,...,NI, /22/ 

$YHK4~~ KJ1aCCa V C ~Ko6~aHoM 

J = a(f ~.!.:.::.J.~~ 
/23/1 N ' a(x ,•.. ,x ) 

He paBHblM Hyn~ BCIOAY Ha MHomeCTBe AN' B 4aCTHOCT~, 8 cny-iae /1/ 
. a 

J = det( ~ b)' /24/ 

np9CToe MHorooppa3~e Knacca V 

MHomeCTBO A N C rpynno~ F v pe r ynapaux oTo6pameH~~ «nacca V 
Ha3WBaeTC~ npOCTwM MHoroo6pa3~eM Knacca v. Teop~~ TaKoro MHoro
o6pa3111~ ~Bn~eTC~ r eopneü OTHOC~TenbHOCT~ (F, ,A N ). 

Fpynna F v BKn~4aeT B ceõa ace n~He~Hble o roõpaxeuaa /1/ ~ MHO
r~e APyr~e, Hanp~Mep, 

-d.a ai.. a I I /25/X = X + - sm X , a t; 1, •••, N • 
2 

rno6anbHwe KapTw Knacca V 

$YHK4~'l;1 /22/ MomHO ~cnonb30BaTb An~ onpeAeneH~~ rno6anbHO~ 

xap ru KJ1aCCa V, Cl1~Ta~, 4TO B r.noõans aoá xapr e To4Ka (x1 ,... ,xN ) 
~l -N 

ap~$MeT~4ecKoro npOCTpaHCTBa A ~MeeT KOOPA~HaTbl x,... ,.X , pas-
Hble /22/ o 

B 4aCTHOCT~, ecn~ 

a 1 N 
N

ab a [ If (x ,... ,x )= L <1lbx +<1J, a= 1, ... ,N. /26/
b=l 

TO rn06anbHafl KapTa ~nacca V ~BJ1ReTCR acpcp~HHO~. OAHaKO C TOl1K~ 

ap euua r eopun OTHOC~TenbHOCT~ (Fv , Av) HeT pa3n~4~~ Me)l(AY aepcp~H

HO~ KapTo~ ~ nnoõan brlO~ KapTO~ «nacca v. 

Op~eHT~p08aHHoe acp<p~HHoe npOCTpaHCTBO 

+ 
A$ep~HHan rpynna <1l COAepm\l1T nOArpynny <1l oTo6pameH~~ C nono

*~TenbHWM onpeAen~TeneM /24/. MHomeCTBO AN C rpynno~ <1l+ Ha3W6a
~T op~eHT~pOBaHHWM aepepHHHWM npOCTpaHCTBOM. TeopHfI TaKoro npo
CTpaHCTBa eCTb Teop~R OTHoCHTe~bHOCT~ (~+~N)' 
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Op~eHT~pOBaHHoe npOCTOe MHOroo6pa3~e KnaCCa v 

.. I'pyrma Fv pe rynapaux oTo6paii«~H~11 «nacca v COAep>K~T nonrpyn
nY·F,t oTo6pa»<eH~11 c nOnO>K~TenbHbIM flKo6~aHOM /23/. MHO>KeCTBO A N 
c rpynnoã F~ Ha3blBalOT op~eHT~pOBaHHbIM npOCTblM MHoroo6pa3~eM 

Knacca v. Teop~fI TaKoro MHoroo6pa3~fI eCTb Teop~fI OTHOC~TenbHOCT~ 
+	 ) ,(F v ,A N • 

npaB~e ~ neB~e KapT~ 

KapTa, nonY4alO~aflCfI ~3 rnaBHOI1 npeo6pa30BaH~eM /22/ c nono
>K~TenbH~M flKo6~aHoM, Ha3~BaeTCfI npaBOI1. KapTa, nonY4alO~aflCfI ~3 

rnaBHOI1 ripeo6pa30BaH~eM /22/ c oTp~4aTenbH~M flKo6~aHoM, Ha3~BaeT

CfI neBOI1. 
C T04K~ 3peH~fI r eopau OTHOC~TenbHOCT~ (<1l,L\-) ne sue ~ npaaue 

a$$~HHwe KapT~ paBHonpaBHW, a c T04K~ 3peH~fI T~OP~~ OTHOC~Tenb

HOCT~ (F~, AN ) paeaonp aaau ne aue ~ npaaue 'rnoõan bHble KapTbl xnac
ca	 v. 

Op~eHT~pOBaH~e npOCToro MHoroo6pa3~fI 

MHO>KeCTBO rnoGanbH~x KapT npOCToro MHoroo6pa3~fI pa36~BaeTcfI 

Ha ABa KnaCca no cneAYIO~eMY np~3HaKY: ecn~ flKo6~aH /23/ npeo6
pa30BaH~fI /22/ OT KapT~ K K KapTe f 60nbwe Hynfl, TO o6~ KapTW 
OTHOCflTCfI K OAHOMY Knac-cy, a OH MeHbwe Hynfl, TO OTHOecn~	 OH~ 

CflTCfI K npOT~BOnOnO>KHWM KnaccaM. Ha3WBafl OA~H ~3 ABYX 3T~~ Knac
COB npaBWM, a APyro~ neB~M, MW op~eHT~pyeM MHoroo6pa3~e. 

BBeAeH~e Ha npOCTOM MHoroo6pa3~~ CTPY~TYP~ a$$~HHO~ 

npOCTpaHCTBa 
* 

MHO}f(eCTBÓ rno6anbH~X KapT npO~Toro MHoroo6pa3~fI pa~6~BaeTCfI 

Ha 6eCKOHe4Hoe MHO>KeCTBO KnaCCOB no cneBYIO~eMY np~3HaKY: ~cn~ 

npeoõpaaoaauae /22/ OT «ap ru K K xapre K n~HeI1HOe, TO o6e KapTbl 
OTHOC~TCfI K OAHOMY Knaccy, a ecn~ Hen~HeI1HOe, TO OH~ OTHOCflTCfI 
K pa3H~M KnaccaM~ Ha3WBafl OA~H ~3 TaK~X KnaCCQB a$$~HH~M, MW 
BBOA~M Ha MHoroo6pa3~~ CTPYKTYPY a$$~HHoro npOCTpaHCTBa. 

np~Mep Herno6anbH0l1 KapTW 

B pflAe3aAa4 OKa3~BaIOTCfI YAo6H~M~ Herno6anbHweKapTW npOCToro 
MHoroo6pa3~fI. Hanp~Mep, 6~aalOT YAo6H~M~ nonflpHwe KOOPA~HaT~ r ~ ·1 
~,onpeAenfleMwe no $opMynaM q
x 1 =	 r cos ~ • x 2 = r sín ~. /27/ \.,

" OH~ np~H~MaIOT 3Ha4eH~fI ~3 o õnacru r> O, -fT < c/J < 11 ~ 3aAalOT 
rno6anbHYlO KapTY. B OTn~4~e OT rno6anbH0I1, OAHa TaKafl KapTa 
COCTaBnfleT aTnaca. Ho Y>Ke ABYMfI TaK~M~ KapTaM~ MO>KHO nOKpWTb 
MHoroo6pa3~e, ~ OH~ COCTaBnfllOT aT~acQ 
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qepHHKOB H.A. P2-86-ll6 
HaqanbHhlH BKnaA B CllOBapb AflH rpaBHTa~HOHHCTOB 

Oopa~aeTCH BHHMaHHe Ha paSHOOOH B TepMHHOnorHH, OTHOCH
~eHCH K TeOpHH OTHOCHTenbHOCTH H rpaBHTa~HH, H Ha nOTpe6HOCTb 
B TOnKOBOM c~oBape AnH rpaBHTaqHOHHCTOB. UaeTCH TOnKoBaHHe 
cneAyiDm»X llOHHTHH: KOBapHaHTHOCTb, HHBapHaHTHOCTb, npHH~Hn 

OTHOCHTenbHOCTH, npOCTOe MHOrooopasHe H ero rno6anbH~e KapTW, 
BBeAeHHe Ha npOCTOM MHOroo6paSHH CTpyKTYPW a~~HHoro npocT
paHCTBa, 3To aeooxOAHMO AnH npaBHnbHoro noaHMaHHH npHpOAW 
nceBAOTeHsopa 3HeprHH-HMnynbca. 

PaooTa BblllOnHeHa B naoopaTOpHH TeopeTHqecKOH «l!HSHKH murn 

Coo6meHHe Otn.emmeHHoro HHCTHTyTa ll.!lepHbiX HccnenosaHHH. ,Ily6aa 1986 

TiepeBOA T.ro.UyM6pafic. 

Chernikov N.A. 
An Initial Contribution to the Explanatory 
Dictionary for Gravitationalists 

P2-86-116 

Attention is drawn to inconsistency in the terminology 
of relativity theory and gravity and to the necessity of com
posing the explanatory dictionary for gravitationalists. The 
following concepts are interpreted: covariance, invariance, 
the principle of relativity, simple manifold and its global 
maps, the introduction on a simple manifold of the structure 
of affine space. All this is necessary for a correct under
standing of the nature of the energy-momentum pseudotensor. 

The investigation has been performed at the Laboratory 
of Theoretical Physics, JINR. 
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