9. OTHOCHTEJIBHOCTb H KOBAPHAHTHOCTbD

B 1907 r. D#inwTefiH, ompene/uB TPHHIMUI OTHOCHTEJIBHOCTH KaK
Tpe6oBaHHe HEe3aBHCHMOCTH 3aKOHOB MDHUPOJABI OT COCTOSIHHSI ABH-
JKEHHsl CHCTEMbl OTCYeTa, MCCTaBUJ BOMIPOC O €ro NMPHMEHEHHH K CH-
cTeMaM, JBHXKYIIMMCS C YCKOPEHHeM IPYr OTHocHTesnbHO Apyra. Ou
moJiaraJj, 4to BONPOC 3TOT HOJIKEH BO3HHKHYTb Tepe] KaxkJIblM, KTO
ClelMJ1 3a TPUMEHEHHEM ITPHHIMIA OTHOCHTETbHOCTH K HEYCKOpeH-
HBIM CHCTEMaM OTCYeTa. DBPHUCTHUECKYIO LEHHOCTb MpPeJN0oJ0XKeHHS
0 pacrupocTpaHeHHWd TPHHIOMNA OTIIOCUTEJBHOCTH Ha cjayya# pas-
HOMEPHO YCKODEHHOTO0 MPSIMOJHMHEHHOrO [BHMIKEHHSI CHCTEMBl OT-
cyeta DHHIUTEAH yCMaTpHBa/J B TOM, YTO OHO TO3BOJISIET 3aMEHHTb
OJHOPOJHOE TMoJe TSXKeCTH pPaBHOMEPHO YCKODEHHOH CHCTeMOMH
oTcuera.

B 1910 r. B crathe «IIpHHLHT OTHOCHTE/NBHOCTH H €ro CJEICTBHS
B COBPeMeHHO! (uauke» DHHLITeHH, aHanu3upys Teopuio JlopeHua,
mucas, yto Teopusi JlopeHla, OCHOBaHHasi Ha rumorese 3¢upa,
He YAOBJIETBOPSIET MPHHUMIY OTHOCHTENBHOCTH M YTO HE MOXKeT
ObITh TNpHEMJIEMO TEOPHUH, He YUYHUTHIBAIOIIEeH MPHHIMI OTHOCH-
TEJbHOCTH.

B 1911 r. B cratbe «TeopHsi OTHOCHTENBHOCTH» DUHLITEHH MOJa-
raj, yTo OAHHUM M3 YCTOEB, Ha KOTOPOM INOKOUTCS TEOPHSI OTHOCH-
TEJTbHOCTH, SBJSETCH NPHHUHUI OTHOCHTENbHOCTH. IIpHHIMD OTHO-
CHTEJNbHOCTH YTBEPXKAAET, YTO eCNU ABa (U3HKa H3yualoT 3aKOHHI
TIPUPOABI, MEPBLIH B HEMOABMXKHOH Jabopatopuu, a BTopol B Jabo-
patopuH, ABHXKYIIefcss NPIMOJHHEHHO W PaBHOMEPHO, TO OHU OT-
KPOIOT TOXJEeCTBEHHble 3aKOHBI NPHPOAB. «B HeckosbKo GoJsee
abcTpakTHOM (GopMe MOXKHO CKasaTb: COIVIACHO TPUHIHUNY OTHOCH-
TEJIbHOCTH 3aKOHBI MPUPOMIBI He 3aBUCST OT ABUIKEHHS CHCTEMBI OT-
cuera» [26, ctp. 175]. B nmaHHOM c/ayuae «aaGopaToOpHsi» IKBHBA-
JIEHTHa CcHCTeMe KOOPAUHAT.

B 1913 r B cratbe «K cCOBpeMEHHOMY COCTOSIHHIO TPOGJIEMBI TS-
roTeHusi» DHHIITEAH BEIPaXKaeT Ty XKe MBIC/Ib O XapaKTepe NMpHHIHIA
OTHOCHTEJNBHOCTH B HECKOJbKO HHOH (opMe, a UMEHHO, OH TOHLYEp-
KUBAeT, YyTO yPaBHEHUs, BbIpaxKaioliue 3aKOHbBl MPUPOJbI, HOJIKHBI
OBITh KOBADHAHTHHL MO OTHOLIEHHIO K OMNpEe/eJeHHOH Tpymme mpeood-
pasoBaHHui.

B 1914 r. HakanyHe copMHPOBaHHUS OOLIEH TEOPHH OTHOCHTEJb-
HOCTH DHHLITEH THCAJ: «... ,,TIOKOH‘ U ,,paBHOMEPHOE ABUKEHHE  DH-
3HYECKH PaBHOIEHHH. Torma BO3HUKaeT BONPOC, OrPAaHHYUBAETCS JIH
3TOT TPHHIIMI PAaBHOMEPHBIM ABHXKeHHeM. MoxKeT GbiTb, 3aKOHH
IIPHPOAB! YCTPOEHHl TaK, YTO OHHM ONMHAKOBH M JUIS IBYX HabJjiomna-
Tesefl, JABUIKYIIUXCA OTHOCHTEJNbHO IPYyr JApyra HepaBHOMEPHO?
B mocnexHne roabl BHISICHHJIOCH, 4TO TakKoe OGOGIIEHHE TEOPHH
OTHOCHTEJIbHO BO3MOKHO M UTO OHO NMPHUBOJHT K OOLIeH TEOPHH OTHO-
CUTENBHOCTH, B KayecTBe MEPBOro MpHOJHUKEHHS cojepxKalleil Teo-
puio Hriotona» [26, ctp. 397—398].
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OmpeseneHne OTHOCUTENBHOCTH B «Y3KOM» M «LIMPOKOM» CMBIC]IE
He NpeTepreBao HUKaKUX H3MeHeHHH. Bompoc ke 0 KOBapHaHTHBIX
CBOHCTBAaX YpPaBHEHHMH MOJS B TEOPHH TATOTEHMS, OCHOBAHHOH Ha
oO6lleli TEODHH OTHOCHTEJIbHOCTH, 10 1915 r. He MoJIyuusa cBOEro pas-
pelleHHs.

B 1915 r. D#nmredin mucadn: «HMrak, o6iien3BectHble GakThl mpH-
BOJSAT HAcC K 0o6lIeMYy NPHHUHUIY OTHOCHTEJNBHOCTH, T. €. K YTBEPK/IE-
HHIO, YTO 3aKOHBI IPUPOJHL clefyeT GopMyJHpPOBaTh TaK, YTOGH OHH
BHIIOJIHSIJINCh  OTHOCHTEJIBHO IIPOHU3BOJDBHO JBHXYIIMXCSH CHCTEM
KoopauHaT. M3 ckasaHHOro BHILE HENOCPeNCTBEHHO BHIHO, YTO 06-
IIMH IPUHIMI OTHOCHTEJIBHOCTH NMPUBOIUT K TEOPHH I'PaBUTAIHOHHO-
ro moJisi» 26, cTp. 423].

OO6wuii TPUHIUT OTHOCHTEJNBHOCTH B pab0OTax 3TOTO MEepPHOAA TeC-
HO CBfI3aH C JIOKaJbHOH HEPa3/JHYHMOCTbIO MUHEPIIMOHHOTO M I'PaBH-
TAIMOHHOTO TOJS, HO He MOXYMHeH eMy. KoBapHaHTHOCTb MO OTHO-
LIEHHIO K TNPOHM3BOJIbHEIM ITpeo6pa3oBaHUAM TpaKTyeTcs KakK MaTte-
MaTHyeckas (popma, HamoJHEHHas OMNpeleleHHHM (PU3HYECKHM CO-
nepxkaHueM. DUHLITENH KaK Obl COXpaHseT HEeKOTOpYIO He3aBHCH-
MOCTb 0O0611ero MpHHIUINA OTHOCHTENbHOCTH OT TECHO CBA3aHHBIX C
HUM TPUHIMIOB 5KBUBAJEHTHOCTH U KOBapHaHTHOCTH. B mepuon cos-
JNaHus o0uIed TeOPHH OTHOCHTENBHOCTH y DHHIUTEHHA He GbIO KO-
ne6aHuil mo BOMpocy 06 OTHOCHUTENbHOCTH HEPaBHOMEPHBIX IBHXKE-
Hui., Bompoc ke o Xapakrepe KOBapHMAHTHOCTH yPaBHEHWH TIpeTep-
nmeBaJs pasjuuHble MonuduKanuu. B ToM ke roay DiHiuTein onucal,
KaK OH OTXOJUJ OT TpeOoBaHHSA, YTOOBl TraMUJIbTOHOBA (YHKIUSA
rpPaBUTANUOHHOTO TOJIs OblJla HHBAPHAHTHA OTHOCHTENbHO JIMHEHHBIX
npeoGpas3oBaHuil.

«[To 3THM NpHUYMHAM $ TOJHOCTBIO TOTEpsJ [LOBepHe K MOJY-
YeHHbIM MHOH ypaBHEHHSIM TOJSE W CTaJ MCKaTb NyTb, KOTOPBIH
orpaHuuuBaj Obl BO3MOXKHOCTH eCTeCTBeHHBIM o6pa3oM. Tak s Bep-
HyJcsi K TpeGoBaHHIO O6oJjiee oOumiefi KOBapHaHTHOCTH YpaBHEHHH
noJisl, OT KOTOPOH §1 OTKasaJicsl C TAXKeNIbIM cepiAleM, korga pabo-
TaJ BMecTe ¢ MOMM ApyroM I'poccmanoM. Mul mogomnu Torpa ¢ax-
THYECKH OueHb GJIH3KO K H3/1araeMOMY HHXKe pelleHHIo 3axauus» {26,
crp. 425].

AHanoruuHo ToMy, Kak DUHLITEHH B 4YaCTHOH T@OPUH OTHOCHTE/b-
HOCTH 6a3upyercs Ha MOCTyJaTe O KOBAPHAHTHOCTH ee COOTHOLIEHHH
OTHOCHTEJIbHO JIHHEHHBIX OPTONOHAJbBHBIX mpeoOpa3oBaHUi, Temepb
DiHmTelin 6as3upyeTcs Ha NMOCTy/JaTe KOBAapPHAHTHOCTH BCeX 'CHCTEM
ypaBHEHHH OTHOCHTeJbHO TNpeoOpas3oBaHuil Gojiee obuiero BHAA C
ompefenuTeNeM eIUHHLA.

B pa6ote koHua 1915 r., B KoTopo#i BmepBble MOSBUJIOCH Mpa-
BHJIbHOE YpaBHEHHE TAMOTEHHsI ¢ TeHzopom Uy , DHHIITEHH mMHcas
06 ypaBHEHHMSIX I'PABUTALHMOHHOrO MOJSA, YTO 3TO YpPaBHeHHs, «COT-
Jlacyloliyecss ¢ mocrysnarom oofulefi TeOpHH OTHOCHTENbHOCTH, T. €.
KOBaPUAHTHDLIE B OOILeM BHIc MO OTHOLIEHHIO K JIOOOH 3aMeHe Mpo-
CTpPaHCTBEHHO-BPEMEHHBIX NepeMeHHbIX» [26, ctp. 448]. KoBapuanr-
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HOCTh KaK MareMaTHuecKas ¢opma, HamoJiHeHHass (HU3MYECKUM CO-
Jiep:xKaHueM, NpuBesa K COIVIacOBAHUIO YPAaBHEHUH IPaBUTAIHOHHOTO
noJis ¢ obumel TeopHel OTHOCHTEIbHOCTH.

B 1916 r. DfiHmTefiH OTMETHN, YTO <«3aKOHB (U3UKH HOJKHBI
ObITb COCTaBJeHbl TaK, YTOOBI OHH OBIJIH CHPaBeNJUBHl JJIsi NMPOU3-
BOJIBHO JBHXYLIMXCSI KOOPAMHATHHIX CHCTEM». B OTHOIIEHHH KOBa-
PHAHTHOCTH 3aKOHOB IMPHPOIBI H TIO BOIIPOCY O BO3MOXKHOCTH BHGOpa
NPENMYIIECTBEHHBIX CHCTEM KOOPAMHAT OHHIUTEHH BHIPA3WI B TO
BpeMsi CBOE€ MHEHHe BecbMa ONpeJleNeHHO M OXHo3HauHo. Crnocob,
3aK/I0YaBIINICSH B ONpeIeNeHHOM INOCTPOEHHH CHCTEMBl KOOPIMHAT
L NMPOCTPAaHCTBEHHO-BPEMEHHOM KOHTHHYYMe He TOJNBbKO He OKa3aJs:si
3¢ eKTUBHEIM, HO M BOOOIIe He MOXeT OHTb NPUMEHHM. «...Npel-
CTaBJISIETCS, YTO He CYLIeCTBYeT NMyTH, KOTOPHH TO3BOIUJI Obl TPH-
COCOOUTb K YETHPEXMEDHOMY MHPY TaKHe KOOPIHMHATHble CHCTEMBI,
4YTOOBl C MOMOUIBIO UX MOXHO OBLJIO Obl 0XKHIATh OCOGEHHO IPOCTOH
$hOpMYJUPOBKH 3aKOHOB NpUpoAn. ITo3ToMy He octaercsi HHuero
JIpyroro, Kak IpH3HaTb BCe MBICIMMble KOODIMHATHHE CHCTEMBI
NPUHIUIHANBHO PABHONPABHBIMH IS OMHMCAHHUS MPHPOLB. DTO pas-
HOCHJIbHO TpeGoBaHHI0: OGuive 3aKOHB NMPHUPOLB 10 XK-
HbB GBI Tb BHpDAaXeHHB Yepe3 ypaBHEHUSA, cmpaBep-
JHBblEe BO BCeX KOODIHHATHBIX CUCTeMaX, T.e 3TH
YypPaBHEeHHS LOJNXKHB GBIThb KOBapPHAaHTHBIMH OTHO-
CHTeJbHO NIOOGL X NOACTAaHOBOK (06U eKOBapHaHT-
I Bl MH)>» [26, cTp. 459].

B 1917 r. JfiHmreiin gan 6osee TOUHYIO (GOPMYJHPOBKY 0OOLIErO
NPHMHIMIA OTHOCHTEJNBHOCTH. I10CKOJIbKY HEBO3MOXKHO MOJIb30BaTbCs
TBEPALIMH TellaMH OTCYETa B TOM 'CMBIC/Ie, B KAKOM 3TO NMPOU3BOMIHUI-
Csl TIPU NPOCTPAHCTBEHHO-BPEMEHHBIX OMHMCAHUSIX SIBJEHUE NPHUPOMBI
B CII€[UAJNbHOH TEODHH OTHOCHTENbHOCTH, DHHIUTEHH BBOLUT Tayc-
coBy cucteMy koopauHat. @opmysnupoBka «Bce Tena orcuera K, K’
U T. 1. 9KBHBAJEHTHBl JJs ONHCaHHUS NPUPOAb ((HDOPMYJHPOBKU
061IMX 3aKOHOB NMPHPOABI), KAKOBO Obl HU OBLJIO COCTOSIHHE HBHXKE-
HHSl THX TeJ OTcyeTa» 3aMeHeHa 06oJjiee TOYHO COOTBETCTBYIOIIEH
ujee OOLIEro NPHHUMIA OTHOCHTENbHOCTH (opMyJaHpoBKoH «Bce
rayccoBBl CHCTEMBI KOOPIMHAT B NMPHHIHUIE 5KBHUBaJeHTHH AJas dop-
MYJHPOBaHHs OGIIMX 3aKOHOB MPHUPOLBI».

B 1918 r. B orBer Ha KpuTHKY KpeuMaHa, 4To NOCKOJbKY (hu3H-
YeCKHH OMBIT HMeeT IeJ0 JIMIIb C COBNAaAEHUAMH, TO HHOpPMAIHIO O
3aKOHOMEDHBIX CBA3SIX MEXIY 3THMH COBNAaJeHUSIMH MOXHO BCerma
NpeiCcTaBUTh B BUOEe OOILEKOBApHAHTHHIX YpaBHeHHH, DHHIUTEHH
BHOBb MOJYEPKHBAET TECHYIO CBSI3b INPHHIUNA OTHOCHTEJIbHOCTH C
BOTIPOCOM O KOBAPHAHTHOCTH.

diiHmTelln numeT: «a) IIpUHIHD OTHOCUTENBHOCTH: 3aKOHHI
NPHUPOJBl SIBJAAIOTCA JHIIb BbICKa3bIBAHHSMH O MPOCTPAHCTBEHHO-
BpEeMEHHBIX COBNAJEHHAX; NOITOMY OHH HAaXOIST CBOE BbipaKeHHe B
0061IEKOBApHAHTHBIX ypaBHeHHAAX» [26, cTp. 613].
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Kpeuman xe cuuraer, uto chopMy UPOBAHHBIE TaKuM 06pa-
30M a) NPHUHIHN OTHOCHUTEJbHOCTH He BbISICHseT (H3UUECKOTO COMep-
’KaHUs 3aKOHOB IPHUPOABI, @ OTHOCHTCS K HX MareMaTHueckoit ¢op-
MyJHpOBKe. DHHIITEHAH He ocnapuBaj aprymeHToB Kpeumana, HO
noJiaraJi, 4T0 NMOCKOJIbKY SMIIHPHYECKHEe 3aKOHBI MOTYT GBHITh 3alHca-
Hbl B O6lIeKOBapHAHTHOH (hopMe, MPHHUHUN a) NpHOGpeTaeT 3HAUH-
TeJbHYI0O 3BPHCTHYECKYIO CHJy. DTa LEHHOCTb NpPOSIBHIACh NMpH pe-
LIeHHHY NPAaBUTALMOHHBIX Mpo6JeM u OCHOBaHAa Ha cienyomem: «Ms3
JBYX COIJIACYIOLUIHXCSI C ONBITOM TEOPeTHYECKHX CHCTeM INpeNnouTe-
HHMe JOJIKHO ObITb OTAAHO TOH, KOTOpas NpOIe U MPO3pauHee C TOu-
KM 3peHHs abcoJioTHOro nuddepeHnyalpHoro ucuuciaeHus. Ecan
rpaBUTANMOHHON MexaHHKe HbioToHa npupath (GoOpMYy KOBapHaHT-
HBIX (YeTbIpeXMEepHHIX) YpaBHEHHMH, TO Jierko yOemRuTbCs, YTO TIPHH-
LU «a» NMPAKTHUYECKH (XOTA W He BIIOJIHE CTPOTr0) HCKJIOYAET 3Ty
Teopuio!» [26, cTp. 614].

B 1930 r., kak Obl B mpenuyBCTBHH GyLylieil BO3MOXKHOH KPHUTH-
KH OGIIEro NMPHHIKHNA OTHOCHTEIbHOCTH, DUHINTEHH MHCAJ, 4TO A/
3BPUCTHYECKOTO MeTOJa Clelra/bHO# TCOPHH OTHOCHTEJIBHOCTH Xa-
pakTepHa KOBapHaHTHOCTb ypaBHEHHUH TIO OTHOLIEHHIO K mpeobpaso-
BaHusaM JlopeHua. MeTo 3TOT npuBes K BCKPBITHIO BHYTPEHHeH CBS-
3M MEXIY 3Hepruedl W HMMIYJbCOM, 3JEKTPHUECKHM H MarHUTHBIM
MOJISIMH, 3J1€KTPOCTATUCTHYECKUMH H 3JeKTPOJMHAMHYECKHMH CHJ/a-
MU, HHepTHO Maccoii u aHeprued. «ATOT METOX NpPUBEN K BONPOCY:
npaBjia JiM, YTO ypaBHEHHs, BbIpakakollifie 3aKOHbI MPHPOALI, KOBA-
pPHaAHTHB TOJMILKO OTHOCHTeNbHO npeoGpasoBanuil JlopeHua, a oTHO-
CHTEJBHO APYrUX NMpeoGpa3oBaHHi He KoBapuaHTHH. OnHako cdop-
MYJUPOBAHHbLIA TaKUM 06pa3oM BOINPOC MO CyLIECTBY sABJIseTcs 6ec-
CMBICJIEHHBIM, NOCKOJBKY KaXIylo CHCTeMYy YypaBHEHHH, KOHEYHO,
MOXKHO 3aNHCATh B MPOU3BOJILHBIX KOOPIHUHATAX.

Cienyer CpoOCHTb, YCTPOEHBl JIH 3aKOHBI NPHPOABI TaK, YTO HX
HeJb3st CKOJIbKO-HHOYAb CYLIeCTBEHHO YNPOCTHTb, €CH BHOpPATh Ka-
KHe-HHOYAb ocoObre KoopAuHaTel. O TOM, YTO OGHApyXKEHHbIH Ha
ONBITE 3aKOH PaBEHCTBA HMHEPTHOH H TSXKeJ/0H Macchl TOOyXKAaeT Hac
OTBRETHTDb ,,Ja‘° Ha 3TOT BOINpPOC, Mbl YNOMSHEM JHLIb BKpaTle»
[28, cTp. 281].

B 1933 r. B cratbe «HekoTopbie 3amMmeuaHust 0 BOSHUKHOBEHUH 06-
el TEOPHH OTHOCHTEIbHOCTH» DHHIUTEHH KPAaTKO OCBETH/ XOX pas-
BUTHA OOLled TEOpPHH OTHOCHTENbHOCTH. EcJAM cTpeMHTbCs K ecTe-
CTBEHHOH TEODHH TIpaBHTALMU Ha IIE€PBOM 3Tale 'Da3BHTHUSI TEODHH,
TO BBIIOJIHEHHE NPHHIUNA 3KBHUBAJIEHTHOCTH MHOJXKHO INOBJI€Yb 3a
€060l pacnpocTpaHeHHe NPUHIHMNA OTHOCHTEIbHOCTH Ha HepaBHO-
MepHO ABHXKYyIMecs cucTeMbl KoopauHart. C 1908 mo 1911 r. pas
diiHmTeliHa OBIIO BaXKHO TIOHSATb, YTO TEOPHsI TPABUTALMH MOXKET
ObITh IOCTPOEHA JIMILIb B Pe3y/bTaTe 00O0OLUEHHS NPHUHLHKIA OTHOCH-
TenbHOCTH. Heo6xonuMo Oblio MOCTPOHTH TAKyl0 TEOPHIO, VPaBHe-
HHUSI KOTOPOH COXpaHsAOT ¢GOpMy NpHU HEJHHEHHBIX Mpeo6pa3oBaHUAX
KoopnuHat. B 3TOT mepuon cyliecTBEHHYIO TPYRHOCTL MpeACTaB/IAda
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¢dusnyeckas uHTeprnperauuss KoopauHat. [IpoGsiema Owiia peuleHa
3a cYeT TOro, YTG peasbHHH (U3HUeCKHil OMBICT Obl NPUAAH He
nuddepeHasaM KOOpAHHAT, & COOTBETCTBYIOUIefi MM pPHMaHOBOM
reomerpud. B1950 r. DiiHuITeliH NmoguepKHY.1 OoJjiee TECHYIO CBS3b,
CYILECTBYIOIIYI0 MeX/Jy KOBapDHAHTHOCTBIO M OTHOCHTE/JbHOCTHIO.
«YpaBHEHHsI, BHIpaXaloliue 3aKOHbl PHUPOALI, AOJKHB OHITh KOBa-
PHAHTHBI 10 OTHOLIEHHIO KO BCEM HENpepLIBHHIM TIpeo6pasoBaHHAM
KoopauHaT. TakoB OGILIMH MPHHIKI OTHOCHTEIBHOCTHY {28, cTp. 724].
DitHIITelH XOYeT MOJAYEPKHYTb OJHY U3 CTOPOH OOILeH TEOPHH OTHO-
CHTEJIbHOCTH — KOBAapHAHTHOCTh €€ ypaBHEHHH, TaK KaK B JaJjbHeH-
IIeM OH paccMaTpUBAaeT H APYrue ee OCOOEHHOCTH.

OH oTMeuaer, yTo COracHO OOMLIell TEOpUH OTHOCHTENbHOCTH «HE
CYUIECTBYeT MOHSATHS MPOCTPAHCTBA, JHUIIEHHOIO Kakoro 6Bl TO Hu
Obl10 (hU3UYecKOro colepxkaHus». OH CUMTaeT, YTO IBPHUCTHUECKAs
posib OOIIero NMpHHIMNA OTHOCHTEJIbHOCTH He OrpaHHYeHa IpaBHUTa-
uued. IToctysnaT oOGHIEKOBAPDHAHTHOCTH 3aKOHOB NpHpoAbl [laynn
cunuTaetT TpeGOBaHHEM, TOCHYKHUBIIHM MNOOYXKIeHHEM K CO3LaHHIO
ofliell TeOpHH OTHOCHTEJIBHOCTH. KMHeMaTHueckass paBHONPAaBHOCTD
MPOU3POJBHO JBHXKYILIMXCS CHCTEM OTCYeTa HAaTa/JKHBajga Ha INpe-
TMOJIOKEHHE O PABHONPABHOCTH TaKHX CHCTEM B JHHAMHYECKOM H 06-
medusnyeckoM oTHowmeHuH., Ha npumepe Bpamjaromencs CHCTeMb
orcueTa DHHMITEHH MOKasaJs, YTO B Hera/jMJeeBblX CHCTeMax Mpo-
CTPAHCTBEHHble M BpPEMEHHble HHTEpPBaJbl He ONMpEeAe/sAIoTCa NPOCTO
C TOMOIIbI0 4acCOB W TBEPHbIX €IMHHUHBIX MaciuiTa6oB. EBkmumoBa
reoMeTpHsl B 3THX Cayuasix HenpumeHuma. «[losromy,— numer I[Tay-
JIH,— He OCTaeTCs HHYEro JApYyrono, Kak MTOMYyCTHTh pacCMOTpEHHE
BCEX MBICJHMBIX CHCTEM KOOpAUHAT. KoopauHAaTh paccMaTpUBalOTCS
KaK BIIOJIHE NPOU3BOJLHBIE TIapaMeTphbl, MPOU3BOJBHEIM OJHO3HAY-
HBIM M HEeIpephLBHBIM 00pPa3oM NMocTaBJeHHble B COOTBETCTBHE C Mil-
POBBIMH TOUKaMH (rayccoBel KOOpAHHATH)>» {94, ctp. 217].

JloCcTaTOYHOCTh TOTO ONMUCAHHUS ONpefiensieTcss TeM, yTo (usuue-
CKHMe H3MepeHHsi CBOASITCA K ONpelfeJeHHI0O NpPOCTpPaHCTBEHHO-Bpe-
MeHHBIX coBnanenuit. Habaonaem Juiib 3t coBnaneHus. Ho mo-
CKOJIbKY /BA TOYEYHBIX COOBITHS, UMEIOIIHe OJHHAKOBBIE KOOPIHHA+
Thl B OJJHOI rayccoBO# cHCTEMe, HMEIOT OLHHAKOBbEE KOOPIMHATH B
a060#i Apyrof, To 3T0 NPHUBOAUT K OOOOLIEHHIO NPUHIUNA OTHOCH-
TEJTbHOCTH U K BbIPa’KEHHIO ero Kak OO6IIeKOBapHAHTHOCTH 3aKOHOB
TIPUPOMB. «DTa KOBAPHAHTHOCTb OKAa3bIBAETCS BO3MOXKHOH BCJE-
CTBHE TOTO, YTO BEJUYHHBI Zi» BBOIAATCA B (PHU3NUECKHE 3aKOHBI (BHI-
paxasicb MaTeMaTHYEeCKHM 3aKOHOM: oOlLiHe 3aKOHBI IPUPOABI HO-
MyCcKaloT TIoc/je BBeNeHHss HMHBAPHAHTHON KBaJApaTHYHOH op-
Mbl ds?=g ;. dx #dx’ moGble ToueuHble npeoGpasoBanusi)» [94,
ctp. 2181]

Kak m3BectHo, Kpeuman paccmorpesn Bompoc 0 B3aHMOCBSI3H
MEeX/y Tpynnof KOBAPHAHTHOCTH M INPHHIMIOM OTHOCHTENbHOCTH.
Anpepcon B nmanbHeilieM KpaTKO W3JOXKHJI CYyThb YTBEPKIEHUH
Kpeumana. «as Toro, 4To6bl NOJYYHTb TPHHIUN OTHOCHTEIbHOCTI,
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CBA3AHHBIl C JaHHOH TPyNIOH KOBapHAaHTHOCTH, CJEAYyeT BLICHUTD,
B Kakod Mepe MOXKHO OIPaHHYHBATH 3Ty TPYNNY KOBapPUAHTHOCTH
NyTeM HaJIOXKEeHHS HeKOBapHAHTHBIX OrpaHHYeHH# Ha 0OBeKTH, (Hu-
rypUpYyIOlllKe B TEOPHH, HE OTPAHUYMBAsA B TO e BpeMs (HU3HYECKHX
BO3MOJKHOCTEH, U3 KOTOPbIX HCXOJAHUJa TeopHusl mpH ee popMyJaupoBa-
Huu. [TpefenbHo OorpaHU4YUB TAKUM CIIOCOOOM TPYyNMy KOBapHaHTHO-
cti, Kpeuman mpuXoIHT K HEKOTOpOH MOArpymme nepBOHAYaJbHOH
rPYNIbl KOBAPUAHTHOCTUH. DTa MOATPYMNA U MPUHHUMAETCS B KayecTse
Tpynnbl Mpeo6Gpa3oBaHUil MPUHLHUNA OTHOCHTeNbHOCTH» (95]. Kpeu-
MaH 'clejaj TaK¥Ke IMOMBITKY HOPMHUPOBATb 'KOOPILHHATHYIO CHCTEMY.
ITaynu oneHuBaeT KakK mombiTKy Kpeumana, Tak u monbiTKy Mu cie-
aywouum obpa3oMm: «Bce npeasnoKeHHble HODPMHPOBKH MNpeACTaBJIsA-
IOTCSl, OHAKO, BO3MOXKHBIMH, JUGO MMEIOUIMMU MPAKTHUYECKOe 3Ha-
yeHHe JIMIUb B CIIENUAJbHBIX Cjyuasfx. B ofuiem ciyuae W B NPUH-
UUNHANbHBIX BONpOcax oO6Liass KOBAapMAHTHOCTb HEOOXOXHMA»
{94, ctp. 219].

B. A. ®oKk u ero 1mKosa, NIMPOKO U MJIOLOTBOPHO HUCIOJb3Ys rap-
MOHHYEOKHE KOOPAHMHATHI, BBeleHuble B paborax Ionmepa u JlaH-
yoca, 3aHAJH 000Cc06JIeHHYIO MO3ULHIO B TPAKTOBKE NMPHHIMNA OTHO-
cutenbHocTd. B. A, ®ok monaraeT, yTo (u3NUECKOe CcOLepIKaHHE
obuiefi TEOpPHH OTHOCHTENbHOCTH CBOAUTCA K 3aKOHY TATOTEHHS.
ITOT 3aKOH OmnpeneNsieT OTKIOHEHHe MeTPHKH TIPOCTPaHCTBa — Bpe-
MeHH OT rajuneeBoil MeTpuku. OTcTauBasi MOJIOKEHHE O CYIIECTBO-
BaHUM MPEHUMYLIECTBEHHOH CHCTEMBI OTCueTa, KOOpIHHAThl KOTOPOH
yIOBJETBOPSIOT YCJIOBHIO rapMoHuuHocTH, B. A. ok yTBepkaaer:
a) YTO TEPMHH «00Iasi TEOPHS OTHOCUTENbHOCTH» IIPUBOJUT K He-
JOpa3yMeHHUsIM, OTpaKasi HeMmpaBUJbHOe MOHUMAaHHE caMOH TeopHu
[96], 6) moHsATHE «yCKOpeHHO ABMXKYIIAsics CcHCTeMa» MJIOXO ofpe-
neneHo. [IpHHIUN OTHOCHTEJNBHOCTH HENPUMEHHM K YCKODEOHHOMY
nBHXKeHHIO [97], B) NMPHHUHN SKBHUBAJEHTHOCTH HMEET JIOKaJbHBIH
XapakTep B TIPOCTPAHCTBe ¥ BO BpeMeHH. JIHIIb B cilyyae MepJeH-
HBIX JIBHXKEHHH H [JIs CJJa0blX U OLHOPOAHBIX IMOJIeHl MPUMEHUM NPUH-
[T 9KBUBAJIEHTHOCTH, U JIMIIb MPU 3THX YCJOBHAX MOXKHO TPHOIU-
JKEHHO 3aMEHHMTb MOJIe TAIOTEHHUsS TIOJieM YCKOpeHHs, U OoGpaTHO.
[TpuHUMI KOBAapHAHTHOCTH He BbIpaxKaeT (hH3MUECKOro 3akoHa {98,
cTp. 67—69].

B 1956 r. B craTbe «YpaBHEHHSl [ABHUIKEHHS CHCTEMbl TAXEJbIX
Macc ¢ yyeTOM WX BHYTPEHHeH CTPYKTyphl W BpauleHus» B. A. ®ok
mycasg, 4To B CMelHaJbHO! TeOpHH OTHOCHTEJIbHOCTH B NPHHLMIE CY-
1iecTByeT npob6sema BhOOpa KOODIAHMHATHOH CHCTEMBbI, HO OHA B fB-
Ho# (hopme He CTABHTCs, TAaK KaK KOOpAMHATHl MpeAnosaraloTcs ra-
JujaeeBbiMU. B o6iielt Teopun otHocutenbHocTH (o Poky — Teopun
TATMOTEHUSI) YpaBHEHHS] HAmMCaHbl OOLleKOBapHaHTHbIM 06pa3oM H
BOMpPOC 0 BbIGOpe KOOPHAMHATHON CHCTEMbl BO3HHKaeT caM coOof.
Tako#l mpeuMyllecTBEHHOH CHCTeMOH OTCUeTa SIBJISIOTCA TapMOHM-
yeckne KoopiauHaTol. O MPUHUMIHANALHOM 3HAYeHHH TapMOHHYECKOH
cucteMbl @ox nuiet: «[IpuHHUNMUANbHOE 3HAYCHHE IdPMOHHYECKOH
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CHCTeMBl KOODIMHAT OCHOBAaHO Ha TOM, YTO CyLIeCTBOBaHHe TaKOH
CHCTeMbl OTpaxKaeT OOBEKTHBHblE CBOMCTBA ITPOCTPAHCTBEHHO-BpE-
MEHHOro KOHTHHYyyMa». [98, ctp. 68]. O mnpakTHYecKHX IMpeuMyliie-
cTBax rapmoHuueckoil cucremsl B. A. ok muumier BechMa yOenu-
TesnbHO: «[IpaKTHueckHe mnpeumylrecTBa TapPMOHHUECKOH CHCTEMHI
KOOpJMHAT, OLHAKO, HeCOMHeHHbl. BBelleHUe ee 1M03BOJsieT, B YacT-
HOCTH, ONHO3HAyHbLIM o6pa3oM ¢GOpPMYJIHPOBATL NPHO/IMKEHHbIE
yPaBHEHHS [BHKEHUS CHCTEMBI MacC C yYeTOM HX BHYTPEHHeH CTpyX-
TYpbl U BpaueHus» [98, crp. 68].

B 1956 r. ®. U. ®pauknb, nonemusupys ¢ Pokom, nucad, yro B
pazne crateit B. A. ®ok BbIIBHTAJ CIOPHOE YTBEPKIEHHE, COTJIACHO
KOTOPOMY TapMOHHYECKHE KOOPAHUHATH MPH BHIMOJHEHHH HEKOTOPHIX
YCJIOBUE Ha NMPOCTPAHCTBEHHOH GeCKOHEYHOCTH BCEr'la CBS3aHbl MeX-
Iy coGoit mpeo6pa3oBanusavu Jlopenna. ®paHKab ccbliascst Ha CBOIO
pa6oty 1953 r. [99]. Ou nonaran, uto BeiBuHYyTass B. A. ®okom[100]
HoBasi opMyJIMPOBKA, B KOTOPOH K YCIOBUSIM Ha GECKOHEUHOCTH H0D-
GaBJieHbl YCJOBHSl «KBA3UCTALHOHADHOCTH» KaK T'PaBUTALHOHHOTO
Mo/, TAK U CHCTEMbl KOOPIMHAT, €CTb CYILIEeCTBEHHOEe H3MEHEHHe
noJioxkeHui, BbickazanHelx Pokom B mpenpiaymux patborax. ITo cy-
mecTBy criop B 1956 r. men B GoJjibiiell Mepe 0 KOppPEKTHOCTH MOCTa-
HOBKM 3amauu Komu B o6uIeHl TEOpPHH OTHOCHTENBHOCTH.

M. @. lupokos, npusHaBass yHauHbfl BLIGOP YCJIOBHH rapmo-
HHYHOCTH, UX I€HHOCTb M HAyuyHbIi HHTepec, YKa3blBaeT, YTO OHH
He BbIPaXkKaloT co60# (u3MuecKOro 3akoHa. DTH INPOU3BOJBHBIE YC-
JIOBHSI MOXHO CPaBHHTb C BbIGOPOM LHJIMHADHYECKHX, chepHYECKHX
U IpYTHX KOODIHHAT, YTO BO MHOTOM 3aBHCHT OT YCJOBHH 3aHauH.
Hanee M. @. IIlupokoB ykasbiBaeT, UTO B HbIOTOHOBCKOH MeXaHHKe
MpENMYIIECTBEHHOH CHCTeMOH oOTcuyeTa Oblna CHCTeMa, B KOTOPOH
HEHTP HHEPIMH JaHHOT'O CKOMJIEHHS MaTEeDPHH TIOKOUTCS WU JBUKET-
¢ mpAMOJHHENHO M paBHOMepHO. «CyliecTBoBaHWe LEHTpPa MHEP-
IMH '06eceunBajoCh 3aKOHAMH COXPAaHEHHsT MAacChl, HEPTHH, KOJH-
yecTBa JBHXKEHHS 1 MOMEHTa KOJMYecTBa [ABHUKeHUs. Takoe MOHSATHe
IPEUMYIIECTBEHHOH CHCTEMBI OTCY€Ta AJIsT U30JHPOBAHHOTO CKOMJe-
HHSI MaTepHH MOXKeT 6blTb ChHOpPMYJHPOBAHO U B OOLIEH TEOPUH OT-
HOCHTENBHOCTH, TaK KaK M B 3TOH TeOPHH MOKA3aHO BLIMOJHEHHE
TeOpeMbl O LEeHTpe HHEpPUHH B OOIICKOBADMAHTHOM BHJe, T. €. LJf
JIOObIX CHCTeM KOODIWHAT, ONHAKO C TaJUIeeBCKUMH YCIOBHIMU
na GeckoHeuHocTu» [102].

B 1966 r. B. A. ®ok B crathe «Pu3nueckre MPHHIKUIL TEOPUH
TaroTenus JiHiTeliHa» [103] moapo6HO BBIPAa3ui CBOIO TOYKY 3pe-
HUS Ha POJIb M 3HaueHHe rapmoHuyeckux KoopauHart. 1) Ilpu ochos-
HOM pacrpeeleHHy Macc CyIIeCTBYIOT rapMOHHYEeCKHE KOODPAHHATH,
yIOBJIETBOPSIOLIME BOTHOBOMY YPaBHEHHIO U NMpeJefbHbiM yCIOBUSM,
BHIPAXKAIOLIUM €BKJIHIHOCTb HAa MPOCTPAHCTBEHHOH GECKOHEYHOCTH U
OTCYTCTBHE BOJIH, MPUXOAAIIUX H3BHe. 2) IIpM 3THX YCIOBUSX BCET-
1a UMEET MecTo «(hH3HUeCKas OTHOCHTEJIbHOCTb». B rapMOHHYECKHX
KOOpIMHATAX CBfI3b MEXJIy PaBHOMNDAaBHBIMH CHCTEMAaMH OTCYeTa,
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«IJIsT KOTOPBIX BO3MOXHa (u3nuyeckass aganTalldisi H HMeeT MEeCTo
(bHU3UUECKHi TNPUHUHUI OTHOCHTEJSbHOCTH», BbIpa)kKaeTcs mnpeoGpaso-
BaHHsiMu JlopeHna. 3) Hesp3s yTBepK/aTh, 4TO 3aKOHBI IIPHUPOMLI
HCUepNbIBAIOTCS TEH30PHBIMH ‘COOTHOLIEHUsIMHU. VHTerpanbHele cBOii-
CTBa He MeHee BaXHbI, ueM JioKaJjbHble. CyliecTBOBaHHE TapMOHH-
YeCKHX KOODAHHAT €eCTb HMHTerpajpHoe CBOHCTBO (IPOCTPAHCTBA —
BpEeMeHH.

B Hacrosuiee BpeMst BOIPOC O TIPAKTHYECKOM 3HAYEHHWH TapMo-
HUYECKHX KOOpAMHAT He siBJsieTcs crnopHbiM. CrIOpHEIM OCTaeTcsi BO-
npoc 0 HEOGXOJUMOCTH MOHATUS «(PU3HUECKOH OTHOCHUTENbHOCTHY U
0c000# NpPeuMYIIECTBEHHON POJIH «TapMOHHYECKHX KOOPIHHATY.

X. Lsio u B. T'odbdman, onupasicb Ha HOPMYIHPOBKY DHHIUTEH-
Ha, IJ1acsillylo, 4YTOo «00LiHe 3aKOHBI TPUPOLbI JOJKHBI OMHUCHIBATHCS
ypaBHEHHSIMH, CIpaBelJUBHIMH BO BCEX CHCTeMAax KOOPIHMHAT, T. €.
KOBapHaHTHLIMH OTHOCHTEJBHO JIOObIX 3aMeH BooOllle (o6IeKoBa-
puaHTHbIME) » {104, cTp. 19], mHcanu o CylleCTBOBAHHH [BYX MOHH-
MaHHH 3TOTO MPHHLHMNA.

[lepBasi TpakTOBKa IMPUHLMNA [VIACHUT, YTO BHIGOP CHCTEMBI KOOD-
IUHAT He MMeeT OTHOLUEHHS K COJepxkKaHHuio Teopud. B Takom orpa-
HHYEHHOM CMBbIC/Ie, He BBOIS HOBOTO (DU3HUUYECKOT'O <COXEpPKAHU,
MOKHO BBIDA3UuTh Bce 3aKOHBI ()U3MKH B KOBAPDHAHTHOM BHJE.

3o u Toddman nonaraior, yto IDHHIUTEHH NPHUIEPKHUBAJIC
BTOPO#l TPAKTOBKH, a HMEHHO, YTO 3aKOHBI MPHPOIbl 3TO TEOMETPH-
yeckHe YTBepXKJEHHS OTHOCHTEIbHO (hH3HUECKHX OGBEKTOB M UTO
Takue 3aKOHBI JOJI)KHBl COXPaHATH CBOIO CHJY B MPOCTPAHCTBAxX C
NpOU3BOJNbHLIME TeoMeTpusiMu» [104, crp. 20].

B yacTHOH TeOpHH OTHOCHTENBHOCTH Ha TeOMETPHIO HaJIOXKEHBI
anpHOpHBIE OrpaHHYEHHs, COOTBETCTBYIOIIHE JIOPEHI-HHBAPHUAHTHO-
CTH, B TO BPeMsl KaK B OOLIEKOBAPHAHTHOH TEOPUH FeOMETpHUSl orpe-
JleisieTcsl Ha OCHOBAHUHM MOJIEBHIX ypaBHEHHI.

JK. AHmepcoH TmoJsaraj, 4To MeXAY NPHHLUUIOM OTHOCHTE/b-
HOCTH [iJIsl JaHHOTO KJiacca TeOPHUHM U COOTBETCTBYIOLIEH WM Tpynmoil
KOBADHUAHTHOCTH HE CyLIeCTBYeT B3aUMHO OJHO3HAYHOTO COOTBET-
CTBHsI, TOCKOJIBKY BCETHa CYyIIeCTBYeT BO3MOXKHOCTb pacCLIHpeHHs
TPyNnbl KOBAapHAHTHOCTH OT KOHEYHomapaMeTpHuyecKoil rpymmsl JIu
0 Tpynnsl, copepxauiefi Habop NMPOU3BONBHBIX (YHKIUM.

10. KOCMOJIOTHYECKHE PABOTBHI SMHIITEMHA
(1917—1924)

B pa6ote 1917 r. «O cnenuanbHo#l u oOuie# TEOPHH OTHOCHTEJb-
HOCTH» DUHIUTEHH PacCMOTPes BOMPOC O KOCMOJIOTHYECKHX 3aTPYi-
HeHusix Teopuu HbloToHa. [IepBoe 3aTpymHEHHE — BOMIPOC O CHCTEME
oTcyeTa B KjaaccHueckodl MexaHuke. Kiaccuueckasi MexaHHKa HCXO-
IUT M3 TOTO, YTO MaTepHa/bHble TOUKH, HOCTATOWHO YHAaJEHHHE OT
APYTHX MaTepHa/JbHBIX TOYEK, MBHXKYTCS MPSIMOJHHEHAHO H PaBHO-
MEPHO WJIH e HaXOJATCH B COCTOSIHHH TIOKOSl. DTOT 3aKOH BHINOJ-
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