2. OT CIELIHAJIBHOH
K OBIIEM TEOPHH OTHOCHTEJBHOCTH

B ceuts6pe 1905 r. B cTaThe «3aBHUCHT JIH HHEPLUS Teja OT COJEp-
J)Kalileficd B HEM 3Hepruu» DHHINTEHH, omupasch Ha CBOIO paboTy
«K snekTpomnHamMuke IBHXKYIIMXCS TeJ», Hallesa, 4TO €CJHH TeJso
oTnaeT sHepruio E B BHIe H3JyueHHs, TO ero Macca yMEHbIlaeTcs
Ha Beanuuny E :c2. IlockonbKy, NpH 3TOM, HECYLIECTBEHHO, YTO
sHeprusa E, oTnaHHas TeqoM, NMPSIMO Mepellaa B JYYHCTYIO SHEPTHIO
u3JjyuyeHus, DUHIUTEHH NPUXOTUT K GoJiee o6LUIEMY BBIBOLY, UTO Mac-
ca Teja CJHYXKHT Mepo#l coxepxauieiics B HeM dHepruu. Ecau snep-
rusi U3MeHsieTcss Ha BeJMuuHy E, To Macca MeHSIeTCSl Ha BEJHUYHHY
E :c? D#HITEHH HE HUCK/IOYAET BO3MOXKHOCTb TOTO, UTO HalIEHHOE
UM cooTHoweHne E=mc? ynactcsi mpoBepUTh JJist BEIIECTB, SHEPTHUS
KOTOPbIX MEHfIEeTCl B 3HAUUTEJbHON Mepe, Hampumep, LJas coJjied
panusi. 91y paboTy, B KOTOpO#l BmepBbie chOpPMY/JHpPOBaHA CBSi3b
MeXIy 3Heprueit W Maccoil, DHHINTeHiH 3aKaHYMBaeT CJOBaMH:
«Ecnu Teopusi cooTBeTcTBYeT (akTaM, TO H3JyYyeHHE HEePEHOCHT
HHEPLHIO MEXIY H3JIyYalollMMH W IOTJIOUIAIOIIUMHM TenaMu» (26,
ctp. 38]. B mae 1906 r. B craThe «3aKOH COXPaHEHHS [BHIKEHHS
LeHTpa TAXKECTH U HHepUUs 3Hepruu» JHHIITeHH BHOBb o6Gpalia-
eTcs K BOIPOCY O CBSI3M Maccel u sHepruu. Eciu B mpenppigyuieii pa-
6oTe 6blIO NOKA3aHO, YTO JEKTPOMArHuTHbIE ypaBHeHHss MakcBensa
BMeCTe€ C IPHHLIMIIOM OTHOCHTEJbHOCTH M 3aKOHOM COXpaHeHHs
JHEPTHH NPHUBOJAT K BLIBOLY, UTO H3MEHEHHE dHEPrUH Ha BeJHYHHY
AE Bjeuer 3a coGofi u3MeHeHHe Macchl Ha Beauuuny AL :c? To B
aTo#i paboTe HOKa3aHO, <UTO 3TO YTBEPKJEHHE SBJIsETCS HE00XO-
IUMBIM H JOCTAaTOYHBIM YCJIOBHEM TOTrO, YTOOBI BBINOJHSJICA, IIO
KpallHell Mepe B TepBOM INpHOJHKEHHH, 3aKOH COXpaHeHHs
JBUJKEHUS] IIEHTpa THAXKECTH CHCTEMBbl, B KOTOPOH, KpOMe MeXaHH-
YECKHX, NMPOUCXOMAT TaKKe H 3JEKTPOMAarHUTHHE Ipouecch» [26,
crp. 39].

d#uiTein mokKasaJs, 4To Heo6X0A1MMO JH60 OTKa3aTbCsl OT OCHOB-
HOTO TOJIOXKEHHSI MeXaHHKH, COIIaCHO KOTOpPOMY IoKoslleecs TeJo,
HE MOJBEpPXKEHHOE NEHCTBHIO BHEIIHUX CHJ, HE NPHUXOIUT B COCTOf-
HHE MOCTYIATEeJbHOTO NABUKEHHS, MO0 MPUHATb YKa3aHHYIO 3aBHCH-
MOCTb MeXJIY Maccoll M Hepruem.

B 1907 r. JiiHIITe#iH OTMETHUJ [Ba CYLUIECTBEHHbIX MOMEHTa B
NOHMMAaHHU NPUHLUKIA U TEOPUH OTHOCHTEJBHOCTH:

a) [IpuHUMD OTHOCHTENbHOCTH BMeCTe C NPUHIMIIOM IOCTOSHCT-
Ba CKOPOCTH CBETa CJeJyeT MOHUMAaTb HE KaK CHCTEMY, a KaK HEKO-
TOPBIl 3BPUCTUYECKHUN NPUHLHUI. DTOT NPUHIUN COLEPIKUT BbICKA3BI-
BaHHA O TBepIbIX TeJaX, Yacax M CBETOBLIX CHrHasnax. Teopus OTHO-
CHTEJBbHOCTH TpebyeT CYIIeCTBOBAHHS CBsi3efl MEXIY sIBJEHHSIMH,
Ka3aBLIMMHUCS He3aBHCUMBIMH. B cuny sToro TpeGoBaHHSI OHA MpH-
BOJHT K OINIpEJleNIeHHbIM CJIEICTBUSIM, HaNlpUMep, K TEOPHH JBUXKEHHA
3JIEKTpOHA.
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6) Teopusi OTHOCHTENLHOCTH INpHUBeJNa yKa3aHHBIM NyTeM K IO-
HHUMaHHIO KHHEMAaTHKH IPSIMOJHHEHHOrO [BUXKEHUS H K BbIpaXKEe-
HMIO JUIsI KHHETHYECKOH SHepruM NOCTYNaTeJbHO ABHXKYIIeracs
Tesa, He B3aUMOJEHCTBYIOLIEro ¢ APYTHMH TejJaMH. B To BpeMs Ku-
HeMAaTHKa U JHHAaMHKa abCoJIIOTHO TBEPLOrO Teja elle He IOJYYHJIH
PEeNSATHBUCTCKOH HMHTEpIpPETAIlHH.

B Tom ke romy B paGore «OG MHepLUHMH 3HEPTHH, TpeGyeMoil
[OPHHLIMIOM OTHOCHTEJNBHOCTH», DUHIUTEHH BHOBb OGpaTHiCS K BOI-
pocy 06 uHepuuu sHeprud. OH paccMarpuBaeT BONPOC O KHHETHUE-
CKOH 39HEpPrHH TBEPAOTO Teja, pPAaBHOMEPHO [BHXKYUIEroca MO[,
JeICTBHEM BHELIHHX CHJ, BONPOC 06 HHEpPLHH 3J1eKTPHUECKH 3apf-
JKEHHOTO TBEpAOro Teja W 00 SHeprHMM CHCTEMbl, COCTOsillell U3 He-
KOTOpPOro 4YHc/aa CBOOONHO MBHMXKYHIMXCS MaTepHalbHBIX ToueK. To
06CTOATENbCTBO, YTO K NPENINOJIOKEHHIO O 3aBUCUMOCTH MHEPLHH OT
SHepruM OHHINTEHH NpHINEJ] BINEpBble H3 PAaCCMOTPEHHS] YaCTHOTO
clyyast H3J1yYyeHHA, MOOYIMJIO ero AOKa3aTb HaHJIEeHHYIO UM 3aBHCH-
MocTb Gosee obuum nyreM. B paGore 1907 roma «O6 unepuuu
3HEepruH, TpebyeMoil NMPUHLUUIOM OTHOCHTEJIbHOCTH», DUHINTEHH NH-
can: «OTBeTHTp Ha NOCTAaBJIEHHBI! BONpPOoC B o6 LieM BH Q€ MNOKa
HEBO3MOXHO, TaK KaK y Hac ellle HeT NOJHOU KapTHHBI MHpa, COOT-
BETCTBYIOLeHl NPHHLHUIY OTHOCHTEJNbHOCTH. MBI CKOpee MOJIKHBI
OTPAHHYHTBLCSA TE€MH YaCTHBIMU CIy4asMH, KOTOpble MOXKHO B HAcCTOSI-
mee BpeMsi 6e3 Ipou3BoJia paccMaTpHBaTh B paMKaX pessiTUBUCT-
CKO# SJeKTpoiuHaMuKu» {26, ctp. 53] diHwTeliH KOKa3an B yka-
3aHHOA paboTe: a) UTO 3JEKTPHUUYECKH 3apsiKeHHOe Tesao 06/amzaer
HHEpPTHOH Maccoil, KoTopas 6oJiblile MacChl He3apsiXKEHHOTo Tesaa Ha
BEIMYHMHY 3JIEKTPOCTATHUYECKOHA SHEPIrUH, [JeJeHHYI0 Ha KBaJpaT CKO-
YOCTH cBeTa; 6) YTO CHCTeMa [IBHXKYUIIMXCA MaTepHAaJbHBIX TOYEK,
paccMarpuBaeMasl Kak Lesoe, objaanaer TeM 60JblIell HHEPTHOCTbIO,
ueM ObICTpee [BHXYTCS MaTepHaJbHblE TOYKH IPYT OTHOCHTEJIbHO
npyra. B Tom xe 1907 r. DiHmTelin Hanmucan 60Jbliyl0o paboTy
«O npuHIHUIE OTHOCHTEJNBHOCTH H €ro CJAeICTBHAX». JTa pabora
nojxpasiesneHa Ha nATb yacTed. B nByX mepBrIXx yacTsax paboTel pac-
CMOTpEHbI KMHEMAaTHYeCKHe OCHOBBl CHENHaTbHOH TEOPHH OTHOCH-
TEJILHOCTH U HX NPHMEHEHHE K OCHOBHBIM ypaBHeHHAM Makcse.a.
B Tperbeil uacTy pasBHTAa IMHAMHKA MaTepHaJbHOH TOUKH (3JEKT-
poHa). B uerBepTOii yacTH aHa/JIM3HPYIOTCS BONPOCH SHEPIHH H KO-
JHYeCcTBa NBHXKEHHS (PU3NYECKUX CHCTeM (3aBHCHMOCTb Macchl OT
9HEPTUH, SHEPTHST U KOJHYECTBO JIBMKEHMS IBHXKYIIEHCS CHCTEMBI),
a TaKXe 3aBHCHMOCTb JSHTPONMH M TeMIepaTypbl OT COCTOSIHHSA
JBUXKEHHS.

B nsTo#t yactu 3Toll paboThl BIEpBbIE IOCTABJEH BONPOC O NMPH-
MEHMMOCTH IIPHHLMIA OTHOCHTEJbHOCTH, KaK Tpe6OBaHHS HE3aBHCH-
MOCTH 3aKOHOB NPHUPOJBI OT COCTOSIHUSI JABHMXKEHHSI CHCTEMbl OTCYETa,
IS CHCTEM, IBHKYIIMXCS C YCKOpPEHHEM J[PYr OTHOCHTEJbHO Apyra.
PaccmatpuBaioTcss aBe cucreMbl orcuera. IlepBasi cucrema orcuera
S| HBHXKETCA C IOCTOSHHBIM YCKOpEHHEM B HalpaBJeHHH CBOeH
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ocu x. BTopas cucrema otcueta S; MOKOUTCS, HO HAXOMUTCS B ONHO-
pPOIHOM TIDaBHTAlMOHHOM IIOJIe, COOOLIaoLeM BCEM TejlaM yCKope-
HHE y B HaNpaBJeHWH OcH Xx. B rpaBuTAIIOHHOM IOJIEe BCE Tesa
YCKOpSIIOTCS OLMHAKOBO, U MOXHO INPEeNNOJIOXHUThb, UTO (PU3HUECKUE
3aKOHBI OTHOCHMTEJIbHO NEpPBOH CUCTEMBl HEe OTJIMYAIOTCS OT 3aKOHOB,
OTHECEHHBIX KO BTOpO# cHcTeMe. IIpexmonarast moJHyo0 paBHOLEH-
HOCTb 'DABHTAIMOHHOIO MOJISI U COOTBETCTBYIOUIUM 06pa3oM nomo6-
PaHHOH YCKOPEHHOH CHCTeMbl OTCUeTa, JUHIUTEHH cheaasn peLld-
TeJIbHBIA 1Iar K JajbHeHIleMy pa3BUTHIO TEOPHH OTHOCHTEJIbHOCTH.
BoiiBHHYTO® MM IPENINOJNONKEHHE HMEJNO MNBOSIKYIO 3HAYNMOCTb:
a) 3BpHCTHYECKas 3HAYMMOCTb 3TOrO INPENINOJONKEHHs 3aK/ioya-
Jlacb B TOM, YTO MOXKHO 6blIO 3aMEHHTb OJZHOPOXHOE IOJe TATOTe-
HHSI PaBHOMEDHO YCKODEHHOH cHCTeMOH oTcyeTa, GoJjiee HOCTYNHOH
TEOPETHYECKOMY HCCJef0BaHHWI0; ©) TeopeTHuecKass 3HAYMMOCTb
3aKjoyanacb B TOM, UTO ObLJ CHeJaH CYLeCTBEHHBbIH LAl K yTBEpXK-
JEHHIO TNPHHIMIIA KBMBAJEHTHOCTH, KaK yHHMBEpPCAJbHOro (usnue-
CKOTO 3aKOHa.

Jlnst aHanu3a MPOCTPAHCTBEHHBIX M BPEMEHHBIX OCOGEHHOCTEH B
PaBHOMEPHO YCKODEHHOH CHCTeMe W B IOJie TATOTeHHs DUHIUTEHH
obpaliaercss K CJ0XKHOMY MBICJEHHOMY 3KcnepumeHnty. Cucrema or-
cueta S; JABHXKeTCS PAaBHOMEPHO YCKOPEHHO B HaNpaBJIEHHH OCH X
HeyCKOpeHHOM cucteMbl oTcueta S. Hauano KoopauuHart cucremsl Sy
JIBHKETCS BJIOJMb OCH X, a ocH S; napasnenbHbl ocam S. Uachl u
Maciitab B cHcTeMe OTcyeTa S; B OKOe MAEHTHUHBI YacaM H Macll-
taby B cucreMe S. Jlasi ;11060r0 MOMEHTa BPEMEHH MOXKHO MOJIO-
OpaTb HEYCKOPEHHYIO cucTeMy oTcueta S!, KOOpIMHATHBIE OCH KOTO-
poii B MOMeHT BpeMeHH ¢! cucrembl S! coBmamaioT ¢ KOOpAHHATHbI-
MH ocsimu cucTeMbl S;. [lycTb coGbITHE, HpOHCIIE[IIEE B MOMEHT
{1, umeer B S; xoopauHathl %, 1, ¢ IlockosbKy He YuYHTHIBa-
eTcsl BJMSIHHE YCKOpDEHHsI Ha pa3Mephl Tesa, IPUMEHSeMOro IS H3-
MepeHHs KOOpAHMHAT B S;, TO KOOPIHHATH TOYEYHOTO COOBITHS OGYLYT

=t y=mn 2=C

IMpencraBum ceGe, uTo uachl B CHcTeMe S| B MOMEHT BpeMmeHH f!
B S! NOKa3bIBAIOT TaKoe Ke BpeMs f!, U ONpeNesMM NOKa3aHHs Ya-
COB B INOCJEIYIOUHHA NPOMEXYTOK BPEMEHH T.

YuutbiBas, yTo cnenupuyecKoe BIHAHHE YCKOPEHHS y Ha XOX ya-
coB S; BO BHHMaHHe He NPHHHMaeTcs, NIOCKOJbKY OHO NOpsaKa vy?,
4TO BJIMSHUEM Ha XOJ YacOB CKOPOCTH, MPHOGPETEHHOH 3a BpeMs T,
MOXKHO TaKxKe NpeHe6peub U YTO NMyTh, IPOHIEHHbIH YacaMHi OTHOCH-
TeJabHO S! 32 BpeMs T, MO NMOPAAKY BEeJHUHHBI paBeH 12 U NpeHeGpe-
JKUTEJbHO MaJ, MOXHO IoJaraTh, YTO NOKa3aHHs YacoB B S; 3a
3JIeMEHT BPEMEHH T NOJHOCTbIO COBIAfaeT C MOKA3aHHSIMH 4acoB B
S!. 3rtu TpyAHO BOCHpPUHHMMAaeMble NONYIIEHHS IO3BOJISAIOT IpUMe-
HUTb TNPHHIMI NOCTOSHCTBA CKOPOCTH CBeTa IIPH ONpENEJEeHHH IIO-
HATHA oxHoBpemeHHocTH. IlosarailoT, YTo yackl B S; IOCTABJIEHBI

145



BBIIIEYKa3aHHBIM 06pa3om B MomeHT {==0bS, korza S; MrHOBEHHO
MOKOUTCSA OTHOCHTEJNbHO S. «COBOKYNHOCTb NMOKa3aHME MOCTaBJIEH-
HbIX TaKuM o6pa3om uyacoB Mbl OyJeM Ha3blBaTb «MECTHBIM BpeMe-
HeM» ¢ cucTeMbl oTcyeTa X(S;). PU3HUECKUIl CMBICH MECTHOTO Bpe-
MEHH, KaK 3TO HeloCPeJCTBEHHO BHIHO, 3aKJIOYAETCS B CJeLyIOLIEeM.
Eciu pist u3aMepeHHs1 BpeMeHH NPOLECCOB, NPOUCXOISAIINX B OTHEb:
"HbIX_3J€MeHTax npocTpaHcTBa X(S;), IpUMEHATb MECTHOe BpeMs O
TO 3aKOHBI, KOTODHIM NOMYMHSIOTCS 3TH NPOLECCH, HE MOTYT 3aBH
CeTb OT NOJIOXKEHHS paccMaTPHBaeMoro sjeMeHTa o6bema, T. €. OT
€ro KOOpIMHAT, IPH YCJIOBHH, YTO B Pa3HbIX JEMeHTaxX o6beMa NpH-
MEHAIOTCS He TOJbKO OJHHAKOBbIE Yachl, HO U OJMHAKOBbIE MaclITa-
Obl» {26, cTp. 107]. «MecTHOe Bpemsi» HeJb3s OTOXKIECTBHTb C Bpe-
MeHeM T, CHCTeMbl S;. JIBa TOueYHBIX COGBITHS, HMEIOLIHEe MEeCTO B
pas3HbIX TOYKAxX X; M Xy cUcTeMbl S;, KOTZa paBHBl HX MeCTHbIE Bpe-
MeHa, HeOLHOBpeMeHHbI. [IBoe YacoB HeHWHepLHaJ/JbHOH CHCTEMBI, B
MOMeHT =0 CHHXPOHHBIX OTHOCHTEJbHO NOKOsIIeHcs CHCTeMBl S,
BCErfa OCTAlOTCH CHHXPOHHBIMH IO OTHOLIEHHIO K Hefl. DTH yachl He
CHHXDOHHBI OTHOCHTEJIBHO CHCTeMbl OoTcueTta S!, mokosieicss MrHO-
BEHHO OTHOCHTENbHO S; u mBHXYylie#icd oTHocutesapHo S. Ilo ompe-
IleJIeHUI0O OHM He CHHXPOHHBI OTHOCHTEJNbHO HEHHEpLMAaJbHOH CHCTe-
mMbl oTcueta S;. IIoHATHS «MeCTHOro BpeMeHH» H «BPEMEHH CHCTe-
MbI» TOCJYXKHJIH NpooGpa3aMi «COGCTBEHHOIO» U «KOOPAMHATHOIO»
BpeMeHH. 3HaYUTeJbHO IpOILe BbIBOJ MaTeMaTHYeCKHX COOTHOILe-
HUII MEXIY «BpEMEHEM CHCTEMbI» T; H «MEeCTHbHIM BpeMeHem» o. M3

1 v
¢opmynsl npeobpasosanusi ¢'=f(f—= X) ©MeeM, YTO ABa COOLITHS
C
OJXHOBpEMEHHBl OTHOCHTENBHO S!, eciu
v v
tl——c‘;xl = tz——;-xz.
Hupekchl yKasblBalOT Ha NPHHAAJNEXKHOCTD K TOMY HJIH HHOMY TO-
yeuHOMy COObITHIO. COGBLITHSI, OJHOBPEMEHHbIE OTHOCHTENIbHO S*,
OJHOBPEMEHHbl H OTHOcHTesNbHO S;. PaccmarpuBaloT Takue Ko-

pPOTKHE NPOMEXYTKH BPeMEHH, 4TOOb MOXKHO OblJIO OTOGPOCHTb HJle-
HBI, comepxaluue 2 uian v2:

1 1 .
Xg— Xy = X3 — X1 =L, — Gy
t,=0, thb=0, V=7l=17Ty

H, CJeL0BaTeJbHO,

B Hayase xoopnuHar o1=1 4 §; =0,
yt3
O, = (C—z + 1) -
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Jlaist 0HOPOAHOrO FPABUTALMOHHOrO MOJSI UMEEM!
0]
0-=1:1 (1 +E§) ’

@ _ y¢ — noTeHUHA] CHJbI TSXKECTH.

Otka3 oT noHATHS aGCOMOTHON OJHOBPEMEHHOCTH NPHBEN K BECh-
Ma [aseko uayumum nocaeactsusaM. CTajo HEBO3MOXKHO BBECTH He-
NOCPeCTBEHHO JefCTBHe Ha paccTosiHuH. BosHHK/I2 HEOGXOXMMOCTD
B CO3JaHMH NOJEBOH TEOpHH TAroTeHHs. [IOMCKH mOJIEBOIl TeOpHH
TATOTEHHA B paMKax CIelUalbHOH TEOPUH OTHOCHTEJBLHOCTH OblJIH
Hauatel Ilyankape, Ho He mpopmosxkeHsl um. g DiHmTeHHA O0TKa3
OT aGCOJIIOTHOH OJHOBPEMEHHOCTH — OIMH M3 OTIpPaBHBIX HYHKTOB
IpU CO3NAHHHM UM OOLIeHl TEOPHH OTHOCHTENBHOCTH.

B stoit e paboTe OblIO pacCMOTPEHO BJIMSHHE TPaBHTALHOHHOTO
TOJIL Ha 3JIEKTPOMAarHUTHbIE IPOLECCH, ONpeNeNeHO BJAUSHNE IpaBH-
TalLHOHHOrO MOJS HAa YacTOTy H3Jy4aemMoro CBeTa, I0Ka3aHo, YTo
TeopeMa O COOTBETCTBHH 3Hepruu E Macce BenuuuHbl E : c? BbINOJ-
HSIeTCS He TOJIbKO /ISl MHePTHOM, HO U AJis TArorelolled maceel. P a c-
CMOTpDEeHHBe PpaboOTh NOJXKHB OBITL OTHECEHH K Ha-
4YaJynepBOro NOLrOTOBHTEJbHOrO 3Talla BCO3Ja-
HHUHU O6GLlell TEODHHU OTHOCHTEJbHOCTH.

B 1908 r. ditnmreiin copmectHo ¢ U. Jlay6om ny6aukyer pa6oty
«O6 OCHOBHBIX 3JIEKTPOJMHAMHYECKHX YpPaBHEHHSX ABHXKYILErocs
Tena» (B 1908 r.— 3ameuaHus K ykaszaHHOH paboTe), B TOM Ke TOLY
coBmectHo ¢ M. Jlay6om pa6oty «O NOHIEPMOTOPHBIX CHJIaX, HEH-
CTBYIOIIMX B 3JEKTPOMAarHUTHOM IIOJIeé Ha INOKOsAILHecs Teja», a B
1909 r. «3ameuanue kK pa6ore MupumanoBa «O6 OCHOBHBIX ypaBHe-
Husix..»> B 1910 r.— cratbio «[IpHHUHMI OTHOCHTEJBHOCTH H €ro
CIENCTBHA B COBpeMeHHO! Gusnke». B atux paborax DiiHIUTEHH He
3aTparuBaeT BOIPOCOB, OTHOCALIMXCSA K pacUIMpeHHio TeopuH. JIumib
B 1911 r. B paGote «O BJHMSHHH CHJIbI TSIXKECTH Ha paclHpoCTpaHeHHe
cBeTa» DHHILITEHH ONATb BO3BpalllaeTcsl K 3aTPOHyTbIM UM B 1907 .
npo6jeMam.

DUHIITeliH noaaraet Tenepb, 4Yro CKOPOCTb CBeTa 3aBHCUT Of
rpaBHTAanHOHHOr0 noJsA. CKOpOCTb cBeTa ¢ B HEKOTOpDOM MecTe ¢
rpaBuTanuoHHbIM noTeHnuasoMm @ onpegnensercs dhopMyJoil.

c=co(1+ %),

(o — CKOPOCTb CBeTa B HauaJjie KOODAMHAT.

UanyueHue, HcnycKaeMoe B DaBHOMEDHO YCKOPEHHOH CHCTEMe
oTcueta u3 Sy B S;, HMeJO OTHOCHTENHHO YacoB, HaXOASILIMXCA B
Sy, uacrory vp. Ilo npubbiTHH U3nyyeHusi B S| oHO oGsaajgaer OTHO-
CUTEJbHO HAXONSLMXCSA TaM TAaKHX K€ YacOB YacTOTCH vi:

'V]_"-—'-"Vg(l'lr T—:l),
4
h — paccrosiiie Mexny S; u Ss, y — yCKOpeHHe.
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Bemuuuny yh saMeruM depe3 noretinuan @, B3ATHE B Sp N0 OTHO-
IIEHHIO K S|, MOTEHLHA] KOTOPOH NPHHAT 3a HYJb:

v1=v2(l—|—%).

CrnekTpasbHble JIMHHM COJIHEYHOrO CBeTa HOJKHBI B CHJIY YyKd-
3aHHOTO CMECTHTbCSt B CTOPOHY KpacHOro KOHIa CHeKrpa no cpas-
HEHHIO C COOTBETCTBYIOIIHMH CHEKTPaJbHbIMH JIHHHAMH 3€MHbBIX
HCTOYHHUKOB CBeTa.

3unauenne pabGothl JiHWITeHHA «K 3J€KTPOMIHAMHKE JBHKY-
wuxca tea» (1905) mns ¢usuku B LenoM OblIO K 3TOMY BpeMeHH
NPaBHJIbHO IOHSTO H OIEHEHO pPANOM BBILAIOUHKXCA (DH3MKOB;
M. Inask, . A. Jlopeuu. Aupu Ilyankape, A. 3omMep¢enbn,
M. Jlays, A. duuunrron, M. Bopn, Jlapmop, I1. He6ai, I1. Jlanxe-
BeH, T. Jleu-UuBuTa M MHOrMe [Apyrue, CTaB Ha INOYBY TeOpHH
OTHOCHTEJILHOCTH, aKTHBHO pa3pabaTbiBajy OTHENbHbIe ee Mpobie-
Mbl. PaspaGoTke oTmesnbHbIX IpobJeM cheliHaJbHOH TEOPHH OTHO-
CHTeJIbHOCTH M IOMCKAM IyTel ee paclUMpeHHs NOCBsLLeHb paGoTbI
ditnmreitna 1906—1910 rr.

B 1911 r. d#inwrelin BnepBbie BeicTynmaer Ha 3acefanuu OO6-
LlecTBa ecTecTBoHCHbITaTeselt B Llijopuxe ¢ [JOK/IamAOM, IIOCBSLUEH-
HbIM TEOPHH OTHOCHUTEJNBHOCTH. B mpejenbHo mpocTymioin ¢opme
ditHTellH 06BbACHET CYUIHOCT NPHHUMIA OTHOCHTEJIbHOCTH, BbI-
SICHSIET POJib NPHHIUNA OTHOCHTEJIbHOCTH B KJACCHYECKOH MeXaHM-
ke. Kuacchuueckass MexaHMKa OCHOBaHa Ha npuHuune [anuies
0 NpPSIMOJMHENHOM H DPaBHOMEDHOM JBHMXKEHHH Tesa, He NMOJBEprily-
TOrO MEeHCTBHIO APYrHX Tea. DBrinonHeHue npuHuuna lanaunes
B OJIHOH M3 HHEpPUMAJbHBIX CHCTeM BJI€UeT 3a cO0OH ern BLINOJHE-
HHUe B JpYyroifi HHepUMaJ/JbHOH cucTeMe. B kiaccHuecKoii MexaHMke
MOXKHO yOefMTbCs B 3TOM ABYMS NYTSIMH: a) HENMOCPeACTBEHHO Ha
onbITe; 6) Ha OCHOBAHHM ypaBHeHHI MexaHHKH HbloToHa, mpeo6pa-
3ys MX K CHCTeMe OTCUeTa, PaBHOMEPHO ABHXKYIIEHCS OTHOCHTE/h-
HO mepBoHauajbHO# cucteMbl. B XVIII u nepBo#i nonosune XIX B.
He BO3HHKAJIO COMHEHHiI B NPDUMEHHMOCTH IPHHLIHIA OTHOCUTEJs-
HOCTH KaK K MeXaHHYeCKHM, TaK M JI0ObIM (H3HYECKHM Ipolec-
caM. IIpuunna riy6okoii yOexxJeHHOCTH BO BceoOllled 3HAYUMOCTH
NPUHIMIA KODEHWJach B MEXaHHUCTHUECKOM MHPONOHHMAaHHH, B
IIPEACTaBJIEHUH O CBOLMMOCTH BCeX 3aKOHOB INPHUPOJLI K MeXaHH-
4YeCKHM 3aKOHaM.

Pa3BuTHe K/aCCHYECKOH 3JeKTPOJHMHAMHKH H ONTHKH INPUBEJIO
K HEeYCTpAaHHMbIM IIPOTHBODEUHAM KJacCHYeCKOH (H3HKH H IpHH-
uuna orHocuTenabHocTH [anuies. OnpHoBpeMeHHO 6blia mpodHra
3HauuTeJqbHass Opelllb B MEXaHHCTHYECKOM MHPOBO33DEHHH B I€-
JoM. B COBOKYNHOCTH 3TO NpHBe/NO K 11€00XOJHUMOCTH KOPEHHOro
nepecMoTpa (YHIAMEHTAJbHOTO NOHATHS (PH3UKH — OTHOCHTEJbHO-
cTH. l3yueHHe 3JIeKTDOMAarHHTHBIX SIBJIE€HHWH B IBHXKYILUXCSI Cpe-
Jdax TIOBJIEKJO 3a co00H HEeoOXOAMMOCTb B IEPEOCMbICAHBAHUU
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TOCHOACTBOBABIIMK NpeAcTtaBienuil o6 s¢upe. Bosnuxkna npobrema
0 nosefeHuH 3hHpa B TeX CiayuasX, KOrfa TeJa paccMaTpHBaeMoH
(UsMUECKOl CHCTEMbl MMEIOT pasHble cKopocTH. Heo6xomumo GblLiio
JaTb OJHO3HAYHBIH OTBET Ha BOIPOC, yBJEeKaeTcs JH CBETOBOH a(pup
JBIXYIIHMHCS TE€JAMH HJH BOBCE He YyyaCTBYeT B JIBHXKEHHH Be-
mecrBa. Teopusi nokosimerocsi cBeToBoro sdupa Jlopenua oxasa-
Jach eIHHCTBEHHON TeopHel, coryacylolelcss co BCeil COBOKYMHO-
CTbI0O M3BECTHBIX K TOMY BpeMeHH ONbITHBIX JAaHHbIX, HO HECOBME-
CTUMOM C NPHHLHMIIOM OTHOCHTeJbHOCTH. B 3Toll Teopuu u3 Bcex
JIBXKYIIUXCS HEYCKOPEHHO CHCTeM BbIJEeJEeHbl Te CHCTEeMbl, KOTO-
pble HaXOAATCS B IIOKOE OTHOCHMTeNbHO 3dupa. B cooTBercTBHM C
tTeopueit JlopeHna Heo6XOZUMO OBIJIO NPENNOJOXKUTH CYIIECTBOBA-
HHe SIBJIEHHH, B KOTOPBIX NPOSIBHJIOCH Obl BJIMSIHHE JBHXKEHHS 3eM-
ad. OfHaKo HHYEro mojgo6HOro He OGHAPYXKHMBAJIOChb HH B OJHOM
onbiTe. HecoBMecTHMOCTb NPUHLIMIIA OTHOCHTEJNBHOCTH H TEOPHUH
JlopeHlla mpUBeJsia K CO3JaHHI0O KapAMHAJbHO HOBOH TEOPHH — Teo-
PHH OTHOCHTEJNBHOCTH. DTa Teopus OTOGpoCHIa NPOH3BOJ, COAEPXKa-
IMHCS B KJacCHYeCKOll KHHeMaTHKe, yTBepXKAalouleil, 4TO BpeMs
1MeeT aGCOJIIOTHBIH CMBICJ, HE3aBUCHMbBIH OT COCTOSHHS [IBHKEHHs
CHCTEMEBI OTCUETa, U YTO reoMeTpHUeCKHe pasMephl Tesl He3aBHCHMbl
OT COCTOSIHMSI JBHKEHHsSI CHCTEMbI OTCYeTa, OTHOCHTEJbHO KOTODPOi
OHH omnpeje/siioTcsi. [IPpUHUMI OTHOCUTENBHOCTH M TNPHHIMI IIO-
CTOSIHCTBA CKODOCTH cBeTa INpUBEJH K HOBOMY, COBMECTHMOMYy C
ONILITOM, pellleHHI0 INpo6JieMbl Npeo6pa3oBaHHS KOOPAMHAT H Bpe-
meHH. Tenepp Teopusi okasajacb COBMECTHMOH C 3KCIEDHMEHTOM.
CrneuuanbHasi TeOpUsi OTHOCHUTEJIbHOCTH OKasajachb €IHHCTBEHHOH
Teopuel, He NMPOTHBOpeyalleli U COBMECTUMOH C OTPOMHBIM YHCJINM
MeXaHHYECKHX, JeKTPOAHHAMH'IECKHX H ONTHYeCKHX onbiToB. OT-
HblHe (He cuuTasi HeOoJsbllloe 3aMeYaHHe K CTaThe Bapuuaka B
1911 r.) unTepech DiiHIITellHa HA NPOTSKEHHUH INSTH JeT, X0 3a-
BepIIeHUss UM OOLiell TEOPUH OTHOCHTEJBHOCTH, COCPEJOTOYEHBl Ha
0600IIeHHH TEOPUH CTHOCHTEJNbHOCTH H TEOPUH TSTOTEHHS.

B 1912 r. B pa6ore «CKOpPOCTh CBeTa M CTaTHUYECKOE TPaBHTa-
IIMOHHOE NoJie» DUHIUTEHH NOAYEePKUBAET, YTO CJIEJCTBHS H3 THIV-
1€3bl O (PHU3HYECKOH SKBHBAJIEHTHOCTH YCKOPEHHOH CHCTEMBI KOOD-
JUHAT TOJIO TATOTEHHsI He NPOTHUBOpPEYaT TEOPHH OTHOCHTENbHOCTH
paBHOMepHOro JBHxKeHHsl. OIHaKO CNpaBeNJHBOCTb 3aKOHa [10-
CTOSIHCTBA CKOPOCTH CBeTa OKa3blBaeTCs OrpaHMYEeHHOH 06/1acTAMU
[OCTOSIHHOTO TPaBUTAlMOHHOIO MNOTEHIMAna. DTOT pesyabTaT lc-
KJI0YaeT W BCeoOllyl0 NPHMEHHMOCTb npeoGpasoBanus Jlopeuua,
HO YBEPEHHOCTb JDWHIUTEHHA B 3KBHBAJEHTHOCTH IOJs YCKOPEHHS
M MO0Jisl TATOTEHHS HAaCTONbKO YCHJMJIAChb K 3TOMY BPEMEHH, YTO,
B OTIMUHMe OoT A6GparaMa, OH IOJlaraeT BO3MOXKHBIM OTKa3aTbCH
oT mocrosiHCTBa ¢. «Ham Kaxercs,— nuiler dfHIITENH,— 4TO npo-
Gremy NpoCTpaHCTBAa — BPEMEHHM HAJO0 CTaBHTb CJefyloUIMM o6pa-
2oM. Ecau orpaHHuuTbCs 06J1aCTbIO IOCTOSIHHOTO T'PaBHTaIMOHHO-
ro TOTEHLHAa/sla, TO 3aKOHbl TNPHPOALI NPHHUMAIOT YPe3BbIYANHO
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NPOCTYyI0 U MHBAPHAHTHYIO (OPMY MO OTHOIIEHHI0O K MHOXeCcTBy
NPOCTPAHCTBEHHO-BPEMEHHBIX CHCTeM, CBSI3aHHBIX JpPYr C JApPYroMm
npeo6pasoBaHusiMH JlopeHIla C TIOCTOSHHBIM «C». Ecim ke He
OrpaHHYMBATBbCA OOJIACTSIMH, TJe «C» NOCTOSIHHA, TO MHOXECTBO
9KBHUBAJIEHTHBIX CHCTEM, PaBHO KaK U MHOXKeCTBO Npeo6pa3oBaHHH,
OCTaBJISIIOIIUX 3aKOHbI NIPUPOJbI HEH3MEHHBIMH, CTaHeT OoJjiee 03-
IUUPHBIM; OJ(HAKO 3aKOHBI NIPH 3TOM CTaHYT GoJjiee CJIOKHBIMH» {26,
ctp. 201]. B paGore «K Teopuu CTaTHYECKOTO TpaBHTaLHOHHOTO
noasi» (1912) wuccienyercss BJMSIHME CTaTHYECKOrO TIpaBUTALMOH-
HOTrO MOJISI Ha 3JeKTPOMarHUTHBIE W TeIJIOBble Ipomecch. B Tom
ke rony DHHITeH NMy6/HKyeT cTaTbio «CylIecTBYeT JiM rpaBHTa-
LHOHHOEe BO3IEHCTBHe, aHAJOTHYHOE 3JIeKTPOJHHAMHYECKOH HHIYK-
nuu». B cratbe «OTHOCHTENIbHOCTD M rpaBuTamus» (1912) diumreiin
nonemusupyer ¢ AGparaMoM, CUHTABUIHM, UTO IIOJI€ TSIXKECTH ecTb
abCcosoTHas CHCTeMa OTCYeTa, YTO OTKa3 OT MOCTOSTHCTBA CKOPOCTH
CBeTa fIBJISETCS 0TKAa30M OT TEOPHH OTHOCHTEJbHOCTH M YTO NPUHIHII
SKBHBAJIEHTHOCTH HEe MOXET CJHYXKHTb OCHOBOH Teopud, B 1913 r.
OunmrTeliH coBmecTHO ¢ M. I'poccmanom my6aukyer paGoty «IIpoekt
06001LeHHOH TEOPHH OTHOCHUTEJNbHOCTH M TEOPHH TATOTEHUsi». PH3H-
uecKas 4acTb HanHMcaHa JDHHIITeiiHOM, MaTemaTtHyeckas — M. I'poc-
cmaHoM. B 3Tolt pa6oTe faHbl ypaBHEeHHs BTOPOTO NOpsifiKa [Jisi Tpa-
BHTALHOHHOIO O/, OIpeNessionie HeKOBapHAaHTHO BXOJSIIHE B
HEro BEJMYHHBL. DHHINTEHH OTMeYaeT, YTO H3Jjaraemasi TEOpHsi BU3-
HHMKJa H3 y6eXJeHHOCTH, YTO IPONOPLUHOHAJBHOCTh HHEPTHOH U Ts-
JKeJIOH Macc ecTb 3aKOH NPHPOJBI M OH JOJXKEH HaliTH OTpaXKeHHe B
CaMHX OCHOBaX TeopeTHuecKoll GU3HMKH. B paboTe naHa CBS3b IpaBH-
TAUHMOHHOTO 1oJst C (PYyHIAaMEHTAaJbHBIM TEH30POM g uy , NPHBEJEH
TeH30p KpuBU3HB Pumana. M. 'poccman oTmeuaer, YTO MOXKIO
yKas3aTb KOBapHaHTHBIH T€H30p BTOPOrO paHra M BTOPOro Nopsifka,
noJIe3HbI Il cocTaBleHHs AHdQepeHnnanbHeIX ypaBHEHHI rpaBH-
TanHoOHHOro noss. Bosee mpocToil myTh, a HMEHHO, COXpaHHUTh Jiall-
JIaCOB CKaJIipHBI NOTEHUHaJsJ U JOMNOJNHUTH ypaBHeHue Ilyaccona
IpPOH3BOJAHON 10 BpEMEHH TakK, 4TOObl yIOBJETBOPUTb TpeOOBaHUAM
CreLHaJbHOll TeOPHUH OTHOCHTEJNBHOCTH, ObLI OCTaBJieH DHHIITEHHOM
Ha NepBbIX ITalax NOHUCKOB TEOPUH TAroTeHUs. Bo3BpaTa K 3ToMy
nyTd J#HWITeiH He ucKaja. HopiacTpem B To ke BpeMsl CTPOHJ Teo-
PMIO TSATOTEHHS, OCHOBLIBAsSICh Ha IPEACTABJIEHHH O MOCTOSHCTBE CKO-
pOCTH CBeTa ¥ CKaJ/IIPHOM XapakTepe IPaBUTAlMOHHOTO MOTEHIHaJa.
Boiio ormeueno, uto Teopuss Hopacrpema, «jonyckaBlias siCHYIO
TeH30pHYI0 (QOPMYJNHPOBKY H IPHBOJMBINAS K TOYHOMY DPaBEHCTBY
TSKEJOH ¥ MHEPTHOH Macchl, Oblja LIaroM BIIEPEN M Chirpasa poJb
IpH NOCTPOEHHH OOLIeH TEOPHH OTHOCHTeJbHOCTH. CKaJsipHOe ypaB-
nenve Hopactpema siBasieTcst 0606imenueM ypaBHeHust Jlamnaca —
ITyaccona» [27]. B Tom e ropy DHHIITeHH NPOYMTAJ HOKJIAX M2
roguuHoM co6panun IlIBeilimapckoro obmiecTBa eCTECTBOHCIBITATS-
geii. HasBauue moknama — «Dusuueckne OCHOBbI 1T€OPHH TAIOTE-
Husl». Hauaso AOKIaja MOCBALIEHO ombiTaM OTBella. JIBa cosep-
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IIeHHO pa3/IMYHBIX IO ONpeNeseHHI0 NMOHATHS — HHePTHOe COIIPO-
THBJCHHE Tejia W TOCTOSIHHAs, ONpelendioniass BO3JeHCTBHe IOJS
TAXKECTH Ha Teao, 0003HayeHbl cJoBOM «Mmacca». OOe macchl,
MHEpTHasi W TsXejas, OKa3blBAlOTCA B TOYHOCTH paBHBIMH 1O
CBOEH BeJHUMHe. PaBEHCTBO 3THX MacC J0Ka3aHO ONbITaMH JDTBe-
via. Ha Bcsikoe Teno, Haxojslieecss Ha INOBEPXHOCTH 3eMJH, HAeH-
CTBYIOT [IB€ pPasJMYHO HamnpaBjeHHble cuiabl. OnHa H3 HHUX — COG-
CTBEHHO THAXeCTb — 3aBHCHT OT TsxKeqo#l Macchl. Jpyras cuia —
uentpo6GexHasi — 3aBUCHT OT HHEpPTHOH Maccel. PesynbTupyrolias
THX JABYX CHJ M IpelcTaBiasieT co00f KabJIOfaeMyio TsAXKecTb
Teja. DTBell YCTAHOBHJ, YTO OTHOUIeHHe YIOMSIHYTHIX ABYX CHJI
He 3aBHCHT OT NpUpofbl Teja. OmnbITHBIM (akT, YCTaHOBJEHHbIN
dtBemeM, GOPMYJHPYIOT TaK: «BCce Tesna B IMoJe TAXKEeCTH NaxaioT
C OJMHAKOBBIM yCKODEHHEM>.

«Tem cambIM,— OHIIeT DUHIITEHH,— MOACKA3bIBAeTCs Mpex10-
JIOXKEHHEe O TOM, YTO B OTHOIIEHHH JeHCTBHSI Ha MeXaHHYyeCKHe H
npyrde ¢usuyecKue sIBJEHUS TIOJe TSXKECTH MOXHO 3aMEHHTb
YCKOPEHHBIM COCTOSIHHEM Tesia OTcueTa (CHCTeMbl KOOpAMHAT)» {26,
CTp. 267]. dTa KOHIENIHs KBYBAJEHTHOCTH He ecTb NpSMOe U He-
06X0IMMOe CJENCTBHE ONBITOB JTBellla. JAHIUTEHH BbIJABUraeT
Telepb Ha NepBbIH NJAH ee 3BPUCTHUECKYIO LEHHOCTb.

ITockonbKy XOX MHOTMX COOBITHH, NPOHCXOASIIHX B YCKOpei-
HOM CHCTEME OTCUETA, TEOPETHYECKH OIpeleJuM, THUIOTe3a 3KBU-
BaJIEHTHOCTH II03BOJIsieT NpPeIcKa3blBaTh TaKXKe BJIMSIHHE TpPaBHTA-
ilHOHHOTO moJii Ha (Qu3HuecKHe Ipouecchl. [[ONYCTHB NPHUHIMM
9KBHBAJIEHTHOCTH, MOXHO J0Ka3aTb, 4TO (U3HUYECKHE INPOLECCHI B
CHCTEME INPOTeKaloT TeM ObicTpee, ueM O6oJibllle I'PaBHTAIMOHHBIN
noreHuuan obsacTd, e HaxoXuTcsi cucTema. CHeKTpaJibHbIE JIH-
HHH COJIHEYHOTO CBeTa NOJIXKHBI HCIBITAaThb CIBHI B CTOPOHY Kpac-
HOTO KOHIIA CHeKTpa N0 CPaBHEHHIO C COOTBETCTBYIOUIMMH JIMHHSIMHU
3eMHBIX HCTOYHHKOB. JDKCIlepUMeHTa/lbHas TpOBepKa CJEICTBUI,
BbITEKAIOLUX U3 NPHHIHNA SKBHUBAJEHTHOCTH, NOJIKHA CIYKHTb OC-
HOBaHMeM [/l [IPU3HAHHS INPHHIMNA 3KBUBAJEHTHOCTH, HE SIBJSIO-
ierocst Heo6X0AMMbIM CJIECTBHEM ONBITOB DTBella. [ MIIOTE3a IKBH-
BAJICHTHOCTH NPHBOJMT TaKXe K CJeICTBHIO 00 HCKPHBJIEHHH CBETO-
BbIX JIyue# B moJie TAroTenus. s jyua, NpoXoAsilliero MHMO KpaeB
CosHLa, 3TO HCKPHBJIEHHE JIEXXHT B Ipefiejiax 3KCIEepPHMEHTallb-
HbIX BO3MOXHOCTefl. JHHIITEHAH He OrpaHHYMBAETCAd TeM, UTO
HCKDHBJIEHHE JIyyeH MOXeT CJYXHTb MOIATBEPXKIEHHEM THIOTE3bl
9KBUBAJNIEHTHOCTH. OHO CHYXKHT [/l HEr0 HCXOAHBIM IYHKTOM
Is Gosiee obuledl KOHUENUHH NPOCTPAaHCTBA-BpeMeHH. «Mckpusie-
HHEe CBETOBbIX JiyueH O3HayaeT, YTO CKOpPOCTb <CBe€Ta He IO-
CTOSIHHA, HO 3aBHCHT oT MecTa. [Toatomy craHoBHMTCE Heo6Xxomu-
MbIM O00OOCHIMTb TEOPHIO NDPOCTPAHCTBA M BPEMEHH, M3BECT-
HYIO T0J Ha3BaHHEM TEOPHM OTHOCHTEJBHOCTH, NOCKOJbKY MO-
Jie[lHsil OCHOBaHa Ha TOCTyJiaTe O MNOCTOSHCTBE CKOPOCTH CBeTa»
[26, cTp. 268].
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B 1913 r.,, B HauaJe BTOPOro NOATOTOBHTEJbHOTO
9Tana TEOPHU OTHOCHTENbHOCTH, DAHIITEAH pa3BHBaeT
€e HCTOPHYECKYI0O H JIoTHYecKylo cxemy. OT omnbiToB ITBela —
K TMPHHUUNY 3KBHBajeHTHOCTH. CjiefcTBHe NpPHHUMIA — HENOCTOSH-
CTBO CKODOCTH CBeTa B IDaBHTAlMOHHOM IoJje. HapylleHne ofHOTO
H3 TIOCTYJIAaTOB INIOCTPOEHHOH YyXKe CIelHaJbHOH TEOPHH OTHOCH-
TEJTbHOCTH TpeOyeT KODEHHOro mepecMoTpa H 0000lieHHsT HaIuX
IpPOCTPAaHCTBEHHO-BpeMEeHHbIX iIpefcTaBieHuit. CoBNafaeT Ju 3Ta
cxema ¢ HeHCTBHTEJbHBIM XOJOM Da3BUTHs oOLleil TEOPDHH OTHOCH-
TeJIbHOCTH, CKa3aThb TPY/JHO, NOCKOJBKY B TO BpeMmsi CYLIECTBOBAaJIO
MHOTr'0 NOOYXKIalomuX NPUYHH K PACIIMPEHUIO TEOPHH.

DAHIITEHH yKa3blBaeT, YTO €IHMHCTBEHHO JOCTAaTOYHO BCEOODBEM-
Jiollee HHBapHaHTHOe 0000LleHHe 3aKOHA NBHXKEHHs IOJyYyaeTcs
NpU NpeJCTaBJCHHH «JIHHEHHOTO 3JeMeHTa» B BHIE:

ds* = Z girdx;dxg,
ik
rhe g — QYHKUHH X, X3, X3, X4
B cneuuaspbHOH TEOPHH OTHOCHTENBHOCTH HE3aBHUCUMOCTh <«(U-

3MYECKHX ypaBHeHHI» OT BbIOOpa CHCTEMBI OTCUETa OCHOBBIBA/IacCh
Ha NOCTYJHPOBaHHH HHBapHaHTa

ds? = D) dx? = — dx® — dy? — d2? + 2 df.
i

B HoOBOH TeopuM ¢yHIaMeHTaJbHbIM HHBAapHAHTOM CJYXKUT

ds* = D) gwdx;dxe, gi = Qi

ik

ITone TsiroTeHHsi XapaKTepHU3yeTCsl JecsTbi0 BEJIHYUHAMH g, 3a-
MEHSIIOIUMH CKaJIsiPDHBIA NOTEHLMAN @.

OfHIITe#H o6pamaeTcss KO BTOPOMY KapAHHAJIbHOMY BOIIPOCY
TEOPUH TATOTEHHS — BOIIPOCY 3HEPrHH-UMIYJbCa TI'PaBHTAIIHOHHO-
ro moJsi. 3aKOHbl COXPaHEHHsl HMIYJbCa U SHEPTHH CIleNHaJbHOM
TEOPHH OTHOCHTEJNILHOCTH CONEpPXKAaTCsi B yYPaBHEHHUSIX:

oT
2 ax"" =0, (v, 0 =1, 2, 3, 4),
v v

T 5y — CUMMETPHYHBIH TEH30p.

WHrerpupys ypaBHEHHsl N0 NPOCTPAHCTBEHHBIM KOOPAMHATAM, IOJy-
YalOT ypaBHEHHS COXPAaHEHHS:

:—t(Sdet) —0,

dt — 3N1eMeHT TpeXMepHOro oGbeMa.
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B ofuiefi Teopuu THM YpaBHEHHSM COOTBETCTBYIOT YpaBHEHHSI BUJA:

aT 0 —
Z 2 = 1 gp.\’ TM‘ETO'ﬂ (G= l’ 2) 3) 4)7
0x,, 2 0%,
v wvt

TUV = V—_gz Zopyvs
I

&= |8it |, Yuv— MMHOpBI, JeJeHHble HA onpeleuteb g. Tgy,  HMEIOT
TOT e CMBICJI, YTO U TeH30p T4y, B CrelHaNbHOH TEODHH OTHOCHTE/b-
HOCTH, TIOCKOJIbKY B HHX HE COAEPXATCs KOMIIOHEHTHl HATSKEHHH H
SHEPrUd T'PABHTALMOHHOrO MOJIsL. By — CHMMETDHUHBIA KOHTpaBapHAHT-
HBI TEH30p BTOPOro paHra, XxapakTepH3YIOILIMil dHepreTHYecKHe CBOHCTBA
B paccMartpuBaeMoil oGsacTH. IIpH HaIMYMH rpaBUTAaUMOHHOTO NOJS gy
NepeMeHHbl, KOMIIOHEHThI T€H30pa 3HEPrHH OJHOH MaTePHH HeE YJIOBJET-
BODSIIOT 3aKOHAM COXPaHEHMs M B 3TOM cCJyyae M3 YpaBHEHHHl Hesb3sl
HETOCPE/ICTBEHHO BLIBECTH 3aKOHbI COXpaHeHHs. JIO/DKHBI CyIlecTBOBaTh
YeTbIpE YpaBHEHMS:

0 =
;a (Tov + tcv) =Ov

Igy — KOMIIOHEHTbl ~ T€H30pa  SHEPTUH-HATDKEHHS I PaBUTaLHOHHOTO
noJs. DUHIUTEHH NoJsaran B TO BpeMs, YTO YpaBHEHHs, NOJHOCTHIO
onpefessiiolive TpaBUTALHOHHOE NOJIE, HE KOBApDHAHTHB OTHOCHTE/b-
HO TPOM3BOJIBHBIX NpeoGpasoBaHuil. OT ypaBHeHHH IPaBHUTALHOHHOTO
nosisi Tpe6oBasach KOBAPHAHTHOCTb OTHOCHTEJbHO JIMIIL JIHHEAHBIX
ypaBHeHHH.

DiHiuTeldH 6bl1 yOexX[eH, YTO BHIABHHyTass MM TeOpUs YycCTpa-
HseT THOCEOJIOTHUECKHH HEeNOCTaTOK, INPHUCYLIMH KJIaCCHYSCKOH
MeXaHHKe M CNENHaJbHOM TEOPHH OTHOCHTENbHOCTH — abGCOIOTHBIN
XxapakTep yckopeHusi. B HOBo# TeopuH O€CCMBICJEHHO MPHIIHCHI-
BaTh TeJiaM CONPOTHBJEHHE yCKOPeHHs. LIHepTHOe cONPOTHBJIEHHE
€CThb pe3y/bTaT PAcClONOoXKeHHS] B OKPECTHOCTH TeJia HeyCKOPEeHHbLIX
HHepTHHIX Macc. B Tom xe romy B paboTe «K coBpeMeHHOMY
COCTOSIHMIO TPOGJIEMBl TATOTeHHST» JHHIITEHH yKasblBaeT HA INOCTY-
JIaTel, KOTOPble MOXKHO HPHUHATbL B TEOPHH TIpaBHTAauMU: 1) BLI-
NOJIHEHHE 3aKOHOB COXPaHEHHd HMIyJbca W 3HepPruu, 2) pasel-
CTBO HHEPTHOH MW TsXKeJoil Macc 3aMKHYTHIX CHCTeM, 3) KoBa-
PHaHTHOCTb CHCTEMbl  yPaBHEHHH OTHOCHTENbHO 0GOGIIEHHBIX
npeo6pasoBaHuii JlopeHua (JMHEAHBIX OPTOrOHaJNbHBIX mNpeobpa-
30BaHHi), 4) COBOKYNHOCTb CBfi3efl MeXIy HaOJII0/laeéMbIMH BeJjH-
YHHAMH He MeHsieTcsi C [epPeHocoM JsabopaTopuu H3 06JacTH
JaHHOTO IPaBHTAIMOHHOIO NOJISA B 06/1aCTh C APYTHM CPaBHTAIHOK-
HbHIM NoTeHnuasnoM. B paGore naH aHanu3 Teopuit AGparama u
Hopacrpema.

HutepecHo BhickasbiBaHHe JHHIITefHa O YeTBEPTOM MOCTYyJaTe:
«...Joctyaar 4, BeposiTHO, HeJb3si o0ocHOBaTh ombiToM., OH ompas-
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[LIBAeTCst He YeM MHBIM, KaK BEPOH B IPOCTOTY 3aKOHOB NPHPOHL,
W Mbl He MOXKEM II0JIaTaThCsl Ha TO, YTO OH BHINOJHAETCS C TAaKHM
k€ IPaBOM, KaK B CJyyde OCTAJbHBIX TPeX YIOMSIHYTHIX aKCHOMY
[26, ctp. 276].

B 1914 r. B cratbe «[IpuHUMIUAaNbHEIE BOMPOCH 0GOGIIEHHOI
TEOPHH OTHOCHUTEJIBbHOCTH U TEOPHH TPaBHTALMH» DHHIUTEHH IOJe-
MH3HPYeT ¢ MH, CUHTABIIUM, YTO HJAeH «OOOOLIEHHOH» TEeOpPHH OT-
HOCHTE/JIbHOCTH NpPOTHBOPeYaT paHee BBIABHHYTOH HJAee MOCTOAH-
CTBa CKOPOCTH cBeTa. Mu moJiarasn TakXke, UYTO N0/ TATOTEHH:
c6pasyioT aGCOMIOTHYIO CHCTEMY OTcueTa. DHHUITEHH yCMaTpHBAJI
CCPbE3HBINl HENOCTATOK «CHELHAJbHONH» TEOPHH OTHOCHTENbHOCTH
B NpH3HAHHH HEKOTOPBHIX «IPUBHJETHPOBAHHBIX» CHCTEM OTcYera,
B KOTOPBIX 3aKOHBI IPHPOAbI IPHHUMAIOT mpocTyio dopmy. «[Ipusii-
J€THPOBAHHBIE CHCTEMBI OTCYeTa ONPefe/floTCs KaK TaKue, B KO-
TOPBIX cOO6JII0[laeTcst MPHHIMI NOCTOSHCTBA CKOPOCTH cBeTa B Ny-
cTOTe. MOXKHO He COMHeBaTbCsi B TOM, YTO 3TOT LIPHHLHI HMEET
(dyHIaMeHTaJEHOE 3HAUEHHe; M BCe XKe 51 He MOTYy BepHTb, YTO OH
BHIMOJIHSIETCS TOYHO...» [26, cTp. 319].

[TocraBsen BOMpPoc O BO3MOXKHOCTH INCCTPOEHHSI TEOPHH OTHO-
CHTEJNIbHOCTH, He 6Gasupylollefics Ha NMPHUHLHUIE IOCTOSHCTBA CKOPO-
ctu cBera. OTKa3 OT mocTysnaTa NOCTOSIHCTBA CKOPOCTH CBeTa €Crh

OTKa3 OT WHBapuaHTa ds?=3dxy H OT aNPHOPHO BHIIEJEHHBIX CH-
cTeM KOpAMHAT. YpaBHeHHe CBOOGOJHO IBHXKYLIefcss MaTepHa/bHOM
Toukd B opme [amuabrona & {{ds}=0 n01KHO GBITH JOMOJHEHO
pPaBEHCTBOM:

d32 == 2 guv dxu dx'v,
wv

rae guv Qydkuumu Xy; QYHKIMH guy HAaLO MNOHHMAThb KaK KOMIIO-
HEHTHl TPaBHTALHOHHOIO MOJISI OTHOCHTEJIBHO NPOH3BOJIBHOH CH-
cTeMbl oTcuera. B 1914 r. DfiHITe#iH KauecTBEHHO PaccMOTpes BOI-
poc 006 9SKBMBaJEHTHOCTH BpAaIAIOUIMNXCS CHUCTEM KOOpPIHHAT.
B 1915 r. B crathe «K oOmieili TeOpHH OTHOCHTEJILHOCTH» DHHIUTEHH
I0JBepr CypoBOii KpHUTHKe cBoio paboty 1914 r. «PopmaJipHeie oc-
HOBBHI 00IIell TeopuM OTHOcHTeJabHOCTH». OH mucaJs: «B mocaendue
rofbl f CTapaJjcs NOCTPOHTbL OOIIYI0 TEOPHIO OTHOCHTEJBHOCTH
HCXONsl U3 OTHOCHTEJNBHOCTH TaKXe M HePaBHOMEDHBIX UBHIKESHUM.
1 mymaJj, yTo 11a caMOM JeJsie HallleJ eIHHCTBEHHBIH 3aKOH IpaBH-
TallMH, KOTOPBIf COOTBETCTBYeT NOHSITHOMY IO CMBICAY o06ieMy
NMOCTYJ1aTy OTHOCHTEJIbHOCTH, W NBbITAJICS J0Ka3aTh HEOOXOAUMOCTh
HMEHHO 3TOro pelleHHss B pa6oTe, NOSBUBILEHCS B IPOLIIOM TOLY
B 3TOM XypHaJie» [26, cTp. 425].

OliHluTefiH BepHyJcsi K Tpe6oBaHHIO GoJiee O6lell KOBapHaHT-
HOCTH ypaBHeHu#i mnoss. «Ilogo6HO TOMY,— muuleT DUHIITEHH,—
KaK 4acTHas TeOPHs OTHOCHTEJbHOCTH OCHOBaHa Ha MOCTy.JaTe,
UTO ee COOTHOLIEHHS NCJXKHbI ObITb KOBAPDHAHTHBI OTHOCHTENBIIO
JIMHEHHBIX OPTOTOHAJLHBIX NpPeoOpasoBaHMil, H3JNaraemass 3.4eChb
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TEOPHsi OCHOBAaHa Ha NOCTyJjiaTe KOBAapPpHaHTHOCTH BCeX CH-
CTeM ypaBHEHHUH OTHOCHTeJbHO mMpeo6pasoBaHHUN
conpenenuTenemM eXuHHHULa» [26, cTp. 426]. B Tom ke roay
BBILLJIO IOMOJIHEHHE K yKasaHHOH pabore.

Auanusupyst stH pa6otsl, $1. A. CMOpOIMHCKHH mHca:

«B nocnemmmx  aByx pa6orax OfHIUTeAH JeNaeT MOCJeNHIO0
(HaKaHyHe IPaBHJILHOTO PeIleHHs) NONBITKY NOCTPOMTb YpPABHEHHs TI'pa-
BuTalUonHoro nonst Gyy = — Ty, BBOLS JONOJHHUTEJbHOE YC/OBHE

9 =0. O10 yc/oBHe HYXKHO IS TOro, 4TOGbl M3 ypaBHEHHsI

92 oTha aal V=¢
[z o 3 T4 +3a (¢ =E )=~ 537 ]en

apgot

NOJYYHTh SaKOH COXPAaHEHHS SHEpruu-HMIy/bca (Il Yero IOHAKO-
GUTCSL BBECTH €lle OMOJHHTEJbHOE TpeGOBaHHE:

62&' ot B
[gﬁ o= 3¢ r%,r8 a_o] (22a)
Q

otap

B pa6ore («¥YpaBHEHHs TpaBHTALMOHHOrO NOJIsA») OyIeT clenaH MpOCTOR
(Ho reHmanbHbiil) ar, pewMBIIME CYALOY TEOpHM — 3aMeHa TeH30pa

Tyv Ha T,W—% guwT w, uto 10 Ke, Tensopa Guy Ha Cpy —

— % ZuvR, KOBapHaHTHAs N¥BEPreHIysi KOTOPOro PaBHA HYJMIO TOXK A €C T-

BeHHO» [26, cTp. 438].

B 1916 r. D#nwmrelin ny6aukyer pabory «OcHoBbi oOllefi Teo-
puH oTHocuTesbHOCTH».  «l3jaraemass 3pxech TeoOpHs,— IHIIET
SUHITENH,— fABJsETCS HanboJsiee pamuKadbHHIM  0006LIeHHeM
o0lIEeH3BECTHON B HacTosllee BpeMsl «TEOPHH OTHOCHTEIbHOCTHY;
NOC/IEHIOI0 B OTJIMYHE OT HepBOi 51 OyLy Ha3bBaTh <<cneunanbﬂon
Teopuell OTHOCHTENbHOCTHY...» {26, cTp. 452].

JiBa MomeHTa o6Jjeruynsin o0oOlLieHHe CNelMaJbHOM Teopud OT-
HOcHTeabHOCTH: 1) paGoThl MHHKOBCKOTO, <«KOTODbIH BIepBbIE
BCKpblI (opMasbHOE DaBHONpPABHE NPOCTPAHCTBEHHBIX KOOPIHHAT
M BpPEMEHHOH KOOPAMHATHl B CHNENUAJIbHOM TEOPHH OTHOCHTEJbHO-
CTH M HCIIOJb30BaJ 3TO PaBHONpPAaBHe MJsi NOCTPOEHHS TEOPHU»,
2) BcnoMmoraTeJbHBII MaTeMaTHYECKHB  ammapar — «a6CcosoTHOe
nuddepeHnrnansbHOe HCUKCACHHE», OCHOBBI KOTOPOTO 3aJI0MKEHHI
vceaenosanuamMu aycca, Pumana u Kpucroddens, nocssiieHHbl-
MM HEeBKJMIOBBIM IIPOCTPAHCTBAM, M pabotaMu Puuuu u JleBu-
Yusura.

B nepsyio ouepenp DHHIUTEHH aHAJH3HPYET OCHOBAHHSA, IMOT-
CKasblBawliue paclIHpeHde MOCTy/jaTa OTHOCHTeNbHOCTH. OH mpH-
GeraeT K MBLICJEHHOMY SKCNEPHMEHTY. JIBa XHAKHX Teja OMMHAKO-
BOH BENHYHHBI W COCTaBa MapAr cBoGoaHo B npocrpancrse. Omnu
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HaxomATCS Ha TakoM OOJIBLIOM pacCTOSIHUM APYr OT Apyra # o7
OCTaJIbHBIX MacC, YTO MOXHO YUYHTBHIBATb TOJBKO TI'PaBHTAlMOHHbLIC
CHJIbI MeXIy YacTAMH OJHOTO W Toro e Tena. Kaxnas Mmacca,
paccmMarpuBaeMas HaGJlOfaTeneM, IOKOSLIUMCA OTHOCHTEJIBHO
Ipyroft macchl, BpallaeTcs C NOCTOSHHOH YIJIOBOH CKOPOCTBIO BO-
KpYr JIMHHH, coeJuHsOmell 3TH Mmaccehl. [IpefcraBum cebe, UTO
MOBEPXHOCTH 3THX TeJ HM3MEPeHbl ¢ NOMOLIbI0 MacliTaboB, NOKO-
SIIAXCSE OTHOCHTEJNbHO 3THUX Tesa. Eciaum B pesy/jbTaTe H3MepeHHs
OKaxKeTcsi, YTO MOBEPXHOCTb Tena S;— cdepa, a MOBEPXHOCTb Tela
Sy — 3JIMNICOUA BpalleHusi, TO NPHIMHA Pa3HOrO NMOBENEHHS 3THX
Tel JOJKHA ObITh HabJIOfaeMblM ONBITHBIM ¢akToM. MexaHuka
HbioToHa He maeT yHOBJIETBOPUTEJIBHOIO OTBETa Ha BOIPOC, MoJja-
ras, YTO 3aKOHbl MEXaHUKH CHDaBeNJIUBHl IJIsi TOTO NPOCTPAHCTBA
R,, oTHOCHTE/NBHO KOTOPOrO MOKOWTCS TeNO S;, HO HEeCnpaBeNJIHBbI
IJs mpoctpaHcTBa Ry, B KoTopom mnokoutcsi S,. Ho B nmeiictsu-
TeJbHOCTH OCOGEHHOCTH raJjinjieeBa NpocTpaHcTBa Ry — 310 QUKTHUB-
Hasi MPUYHHA, BBIABHHYTasA HJis1 00bsiCHEHHs1 HAG/I01aeMOro pasiu-
uhsi MOBEPXHOCTEH. DHHIITEHH NPHUXOAUT B pe3yJjbTaTe aHAJH3A
9KCIEpUMEHTa K BHIBOLY: «M3 Bcex MBICAHMBIX NPOCTPAHCTB Ry,
Ry u 1. 1., iBUXYyIHXCS JIOObIM 06pa30M OTHOCHTENbHO Apyr Hpyra,
HH OZHOMY M3 HHMX apriori He MOJXKHO OT[IaBaTbCs NpPeANOYTEHHE,
€CJI TOJIbKO Mbl XOTHM YCTPAaHHTb YKa3aHHBIH TeOpPETHKO-NO3HaBa-
TeJIbHbIH HEZOCTaTOK. 3aKOHB GHU3HKU NOJXKHB OBIThH CO-
CTaBJeHbl TaK, YTOOL OHU OBIIU COpPAaBEeNAJUBH A4
OPOU3BOJbBHO ABUXYHMHXCS KOOPAHHATHBIX  CH-
cteM» [26, cTp. 456]. Kpome TeopeTHKo-mO3HABATEJIbHOIO apry-
MEHTa, COTJIaCHO KOTOPOMY HeJIb3s1 BBIABUraTh B KauecTBe NMPHUYHHDI
pas3/uuusl NOBEPXHOCTel [BHXKEHHE MO OTHOLIEHHIO K TaJjiujeeBy
JIPOCTPAHCTBY, B MNOJb3y pacllHpPeHHsT TEOPUH OTHUCHTEIbHOCTH
DHHmTedH NPUBOLUT aHAJINU3 U3BECTHOro hu3uyeckoro ¢axra. '

K —ranuneeBa KOOpIMHAaTHAsi CHCTeMAa, OTHOCHTENBLHO KOTOPOH
HEKOTOpast Macca, JOCTAaTOYHO YAaJeHHas OT [PYrux, IBHKETCS
NpSAMOJIHHENHO M paBHOMepHO. K’— cHcTeMa, JBHXKyLLascs pas-
HOMEpHO yCKOpeHHO oTHocuTesnbHO K. JIOCTAaTOYHO H30JIMpPOBaHHAA
OT IPYrUX Macca ABHXKETCs YCKODEHHO oTHocHTesbHO K.

Ha6uaionatennb, MOKOSUIMHCS OTHOCHTENbHO K’/, MoXeT 00bfc-
HUTh NOBeIEHHe Macc, moJsiarasi, uro K’ He MMeeT YCKOpeHHs, HO
YTO B paccMaTpuBaeMoil 06JacTH CylIecTByeT TI'paBHTaLHOHHOE
riojie, BhI3bIBalOlllee YCKOPEHHOe [BHXKEHHE TeJ OTHOcHTenbHO K7,
camu ke cucrembl K u K’ B cusly 3TOro paBHONPABHBI JJIsi ONHECa-
nusi ¢usnyeckux mnpoueccoB. [locTpoerne TeOPUH OTHOCHUTENBHO-
CTH OKa3blBAaeTCs CBSI3aHHBIM C TEOPHEH TATOTESHHS.

AHanu3upysi NpOCTPAaHCTBEHHO-BPEMEHHOH  KOHTHHYYM, DMHH-
WITEeH NPUXOJUT TaKXKe K BHIBOAY, YTO B OOLUEH TEOPHH OTHOCH-
1€JbHOCTH, B OTJIMYHE OT CIEILUaJbHOH, HeJb3sl OHNPENeNHTh TMPO-
CTPaHCTBEHHBIE U BPEMEHHbIE BEJIMUHHBI TaK, YTOOBI CTAJ0 BO3MOXK-
HbIM HM3MepPeHHe  PasHOCTH  MPOCTPaHCTBEHHHIX KOOPAHH]T
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HEeNoCPeNCTBEHHO ENMHHYHBIM MacliTaboM, a PasHOCTH BpEMEHHBIX
KOOPAMHAT C IOMOIIbIO CTAHAAPTHHIX 4acoB. DTO H3MepeHue OBLIO
BO3MOXKHO IIpH HaKJalblBaeMblX Ha IPOCTPaHCTBO R; orpaHuye-
HHUSIX ONpefeseHHOro pona.

«Mrak, mnpexHuil crnocob, 3aK/MIOYaBIUHACA B ONpelej]eHHOM
MOCTPOEHUH CHCTEMB KOODAMHAT B MPOCTPAHCTBEHHO-BPEMEHHOM
KOHTHHYYM€, OKa3blBaeTcs HENPHMEHHMBIM: TMpEACTaBJAfeTCs, YTO
He CYIIeCTByeT INyTH, KOTOPBIH MO3BOJMJ Obl MPHUCHOCOOHUTH K ye-
THIPEXMEDHOMY MHDY TakHe KOODAHHATHble CHCTEMbl, YTOOLl € NO-
MOIIbI0 MX MOXHO OblI0 OBl O0XHIATh HPOCTOH (OPMYJIUPOBKU
3aKOHOB mpuponely (26, crp. 459].

Heo6xonuMo oOTMeTHTb, YTO DWHIUTEHH YCHJIMBAET paHee BbI-
CKa3aHHOe UM IOJIOKEeHHE, UYTO «3aKOHbl (U3HKH [OJIKHBI OBITh
COCTaBJIeHbl TAK, YTOObl OHU ObIIU CIPaBeAJUBBI [IJIsI MPOU3BONIBLHO
JIBUXKYIIUXCS XKOODAMHATHBIX CHCTeM» TpeGoBaHueM o6uieli Ko-
BAPHAHTHOCTH ypaBHEHHH, BbIpaXaioUiux oO6lIHe 3aKOHBI IPHPOJLL
«O6uHe 3aKOHBl NPHPOAB JOJXKHB GBITh BBHIpaXe-
Hbl yepe3 ypaBHEHHS, cnipaBeIJJUBLE BO BCeX KO-
OpPAMHATHBIX CHCTEMAax, T. € 3TH YDPaBHEeHHUSA IO JXK-
Hbl O6BITh KOBapPHAHTHBIMH OTHOCHTEJNbHO JIOOHIX UOACTaHO-
BOK (oOuiekoBapuaHTHbIMH)» [26, cTp. 459]. 3amaua HaxoXaeHHS
00LIIeKOBAPHAHTHLIX YPaBHEHHH TSATOTEeHHA Obljia He TOJLKO JIO-
cTaBJieHa, HO M IoJHOCTbIO peuleHa. [lonb3ysice onepaumesn 06pa-
30BaHMs TEH30POB INOCPEACTBOM IupdepeHUHPOBaHUS, DHHINTEHH
HAXONUT KOBAapHAHTHYIO IPOU3BOJHYIO TeH30pa

0A
Apvo = 6xtv — {O'TP} Ay —{Gtv} Aps. (N
B coorHomenue (1) momcraBistoT Bbipaxenne M A,y
0A
_ %% fuw
A =2 — (1Y) 4, @

A\, — TeH30pHas MPOH3BONHAs ueThipexMepHOro BekTopa A,. Heckonmbko
H3MeHHUB 0603Haqemm HUHJEKCOB, HMeeM:

e U Ea A - AT
a0 0 o

OHHIUTEAH YKashiBaeT, YTO 3TO BLIPAXKEHHE NPHUBOIUT K MBICAH O
COCTaBJIEHHH TeH30pa

Auot =

Avor— Apzo = Bﬁngp, (4)
Bhoe = _FX}_ =l % s i G HE)
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Hec/oxHO nokasate, uT0 Bj gy ecTb Tensop (tensop Pumana — Kpucrod-
¢esst). CBepToiBasi MO HHIEKCaM T H P B BeIpaXXeHHH (D), NPHXOIUM
K KOBAaDHAHTHOMY TEH30pYy BTOPOrO paHra, NO3BOJSIOLIEMY HaHTH Ypas-
HEeHUuda:

Buv = Ruv + Suv,
R == 507+ )

_0lgV=¢ (uv|9lV=¢
Suv = dx,, dx, {a} ox ’ ©)

a

BbISICHHB NpHHIUMIHAMBHEIE COO6DaXKEHHs! O KOBAPHAHTHOCTH H OTHO-
CHTEJbHOCTH H PACCMOTPEB BCMOMOraTe/bHbIE MATEMATHUECKHE GCpeLCTBa,
OHHWITEAH NEPEXOIUT K TEOPHM T'paBUTALMOHHOrO moss. B mepsyio oue-
pelb OH pAacCMaTpHBAeT YpPAaBHEHHS IBHXKEHHs] MAaTepHaJbHOH TOYKH
B I'DaBUTAllHOHHOM IIOJIE.

CBo6oziHOE TeJsI0, He NoJBepXXeHHOe AeHCTBHIO BHELIHHX CHJI, COT/IACHO
CIelHabHOM TEOPUH OTHOCHUTENbHOCTH, JABWXKETCS INpsSMOJIHHEHHO H paB-
HoMepHo. Cor/iacHo OGIIeli TEODHH OTHOCHTEJHHOCTH 3TO HMeeT MecTo
JIMUIb TPH HEKOTOPHIX JOMOJIHHTEbHBIX H BecbMa HCKYCCTBEHHbBIX INpef-
TIOJIOKEHUAX, @ MMEHHO: HeOGXOIMMO BBIUIETHTb YaCTh YETHIPEXMEPHOro
IIPOCTPAHCTBA, B KOTOPOA KOOpAMHATHAS cHcTeMa K, MOXKeT ObITb BBIG-
paHa TaK, 4TOObl ggy B BHIPAXKEHHH

d82 = Z gqtdxtde'
ot

NPUHAIN NOCTOSIHHbIE 3HAYCHHUA

—1 0 0 0
0—1 0 0
0 0—1 0
0 0 0 +1

D70 XKe TENO C TOYKU 3PEHH INPOM3BOJBHO BHIOPAaHHOH KOOPAMHATHOH
cucteMbl K, IBIKeTCS B HEKOTOPOM II0JIe TATOTEHHs. 3aKOH JBIHMKEHHS
M0 OTHOMIEHWI0 K cHcTeMe K, ecThb reojesyueckas (YeTblpeXmepHasi nmpsi-
masi). ITockosbKy reonesuueckast OnpefiesisieTcss He3aBHCHMO OT KOOpIH-
HAaTHOH CHCTEMBbl, TO €e YpdBHEHHME €CThb YpaBHEHHE J[BHIKCHHMS Mare-
PHA/IbHOH TOYKH OTHOCHTEJbHO IPOU3BOJIbHO BLIODAHHOH KOODIHMHATHOH
cucrembl K;. YpaBHeHHe [BIDKEHHS TOUKH OTHOCHTENbHO K; MMeeT BHI:

d*x, " dxu dx,, (7)
- Mds s !
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Ty grefpv] e 1 (e TEva  Tuwv) g
F“v {f} £ [a] g 2(0xv+0xu 6xa) ®

Ecm Bce Tjjy paBHbI HyJIO, TO Mbl HMeeM YACTHbIH CIyuail MPSIMOJIH-

HeflHOr0 M pABHOMEDHOTO MBUMKEHHs. Benuyuusl I, — KOMIOHEHTbI
rPaBUTAllIOHHOIO MOJIsI, OOYCJIOB/IHMBAIOILHE OTKJIOHEHHS OT NPAMOJHHEf-
HOrO M PaBHOMEpHOTO JBIKeHus. [lamee ODiHIITEHH NEpeXOAHT K pac-
CMOTPEHHIO YpaBHEHHH T'pPaBHTALMOHHOTO IOJIE B OTCYTCTBHH MAaTE€pHH.
OH npuMeHsieT TOT K€ MEeTOA, KaK M IPH BbIBOJIC YDABHEHHUH IBHMKEHHS
MaTepHaslbHON TOYKH, T. €. pacCMaTpHBAeT YaCTHbI cayuaid guy = const
B HEKOTOPOH KOHEUHOH OGJIACTH NO OTHOILUEHHIO K ONpeleJeHHOH KOOp-
IUHATHOM cHcTeme. B 3Toli cHcTeMe Bce KOMMOHeHTH TeH3opa Pumana —
Kpucrobdenss obpamarorcs B Hysnb. B paccMaTpuBaeMOil OGJIacTH OHH
OyZyT paBHbl HYJIO H B JIOGOH ApYyrofi cHcteme, B CHJIy CBOHCTB TeH-
3opa. «TakuM 06pa3oM, HCKOMble YpaBHEHHsl CBOGOJHOTO OT MaTepuH
IpaBUTALMOHHOTO MO/ BO BCAKOM CJyyde [O/KHBI BHIIONHATHCS, €CJIH

Bce Bjov paBubl Hymo. Ho 310 ycoBHe 3aBeloMo TpeGyeT CJIHIIKOM
MHororo. B camom fiesie, rpaBHTallHOHHOE MoOJie, CO3[aBaeMoe, HalpHMmep,
MaTepHaJibHOH TOYKOH, BO BCKOM CJy4ae HE MOXKeT OblTb HHKaKHM
BHIGOPOM KOODIMHATHOH CHCTEMBl «OTTpaHC(OPMHpPOBAHO», T. €. HE MO-
XeT GbITb NpeoGpa3oBaHO K CJyYal0 MOCTOSIHEBIX gyyv. Iloatomy npen-
CTaBJISIETCS] €CTeCTBEHHbIM TpeOOBaHHe, YTOOHl B CBOOOJHOM OT MaTepHH
CPaBUTALMOHHOM IIOJIe OGpalllajcsi B HYyJb CHMMETPHUHBI TEH30p By,
NONYueHHb M3 TeHsopa Bfgc» |26, ctp. 486). Ilpn Y —g = lus
ypaBHenuit (6) mmeem: S,y =0, a

ore, -
B 4 Tele =0, V—g = L. 9)

0xg

«Tor ¢akTt,— nuuier DAHITEHH,— YTO 5TH YPaBHEHHs, BbITEKAlO-
Me M3 OOLIero NpHHLUMIA OTHOCHTENBHOCTH YHCTO MaTeMaTHUC-
CKHM NyTeM, B COeJMHEHHH C YypaBHeHMAMH ABIKeHHs (9) maior
B NepBOM INpPHOJMKEHHH HbIOTOHOBCKHH 3aKOH TATOTEHHS, a BO
BTOpDOM  TIpubJHKeHUH — 00bsiCHeHHe OTKPHITOro JleBeppbe IBu-
XKeHus nepurenuss Mepkypusi (ocraioulerocss Iocje BHECEHHs IO-
IPaBOK Ha BO3MyllleHHe), NOJXKeH, N0 HalleMy MHeHHIO, yOeIuTb
B (pu3nueckoil npaBUIbHOCTH Teopuu» (26, ctp. 486).

Jas nokasaTenbCcTBa COOTBETCTBHS yYDaBHEHHH MOJs 3aKOHAM
COXpDaHEHHs] MMIYJbCa H 3HEPruH OHHIITeHH o6palunaercsi K (QYHK-
1u¥ [aMunbTOHA 1/ TPaBHTALHOHHOIO MOJI.

AHanu3 NMOHATHS SHEPIHH NO3BOJNMJ NEPEHTH OT YypaBHEHHH

ory, ¢ o8 —
+Tielee =0, YV—g=1 10)
ax

a
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K ypaBHEHUSIM:
éry 1
a;;: + Fﬁﬁrga =—% (Tuv Y guvT> ) (11)

V-1,
Gy = —% (Tuv—‘—;‘guvT) ) V:—g—= 1,

0 (wv va) (ud
Gy axa{a}+{ﬁ}{a}'
U3 atoit cucTeMbl ypaBHEHUI BHIHO, KaK HaJ0 BBOJIHTb TEH30D 3HEp-
I'U{ B YpaBHEHHS IPaBUTALHOHHOTO MOJS.
DfHITEHH cpaBHUBAJ ypaBHEHUS NOJS AJs CBOGOZHOrO OT Ma-
Tepuu NpPOCTpPAHCTBAa ¢ ypaBHeHuem Jlamsmaca, a ypaBHeHUs rpa-
BUTALHOHHOTO MOJis1 B 001IeM BHIE CUHUTA] Kak OBl COOTBETCTBYIO-

IUHMH ypaBHEHHUAM nyaCCOHa. ypaBHeHI/IH TATOTEHUA HOJI2KHBbI CBi-
3bIBaTb TEH30p KPHUBHU3HBI C TEH30POM 3HEPrUHU-UMIIYJIbCA, B stom

cjlyuae BMECTO OJHHX TOJBKO KOMIOHEHT SHepruH f,, TPaBHTAIlHOH-
HOTO TOJIsi Hafo INOIACTaBUTb CyMMYy KOMIIOHEHT TEH30pa 3HEprHH
MaTepUH M TPaBHTAIMOHHOTO IOJIA.

B 1916 r. B pabore «IIpuO/i:KeHHOEe HHTErPHPOBAHHE YpaBHEHHIk
IpaBUTALIOHHOrO NOJI» ODHHINTEHH yKasal MeToll, NO3BOJSIOLIME ompe-
JeNUTb TPHOIIDKEHHO I'PaBHTALMOHHOE IoJIe [UIsi IOCTATOYHO MaJbIX Macc,
IBIDKYIIMXCS G GOMBIIMMH cKopocTsMH. ITof «mepBbIM IpHO/IDKEHHEM»
MOHMMAETCS, YTO BEJHUMHBI Tyuy H3 BBIPAKEHHA Guy = — Ouy + Tuv
OBuv =1, ecm p=v u 8,y =0, ecmu p==v), obranalOIe TEH30D-
HbIM XapaKTEpPOM OTHOCHTENbHO JIMHEHHBIX OpPTOrOHAJbHBLIX NPeo6pasoBa-
HUH, Majbl [0 CPaBHEHWIO G eNMHMIEH M MX KBaJpaTaMH «H 6oJiee BHICO-
KHMH CTEIeHsSMH MOXKHO NpeHeGpeub O CPaBHEHHIO C IEPBOi CTENEHbIO».
Bbino nokasano: 1) BENTHMUMHBI Tpy MOTYT GObITb - BHIUHGJACHBI TEM Ke
MyTeM, YTO M 3amasfbBAlOLIMH NMOTEHUHAT B 3JeKTPOIHHAMHKe
’ ® S Ty (Xos Yoy 20, E—1)

Tuv =

2n

dv,,

r

’ 1
Twv = Tuv — ‘2— 6uv % Taas

dV, — TpeXMepHblil 3/IeMeHT O6beMa IPOCTPAHCTBA HHTErPHPOBAHHS,
r — NPOCTPAHCTBEHHO® pacCTOsiHHe, MHAEKC «0» yKasblBaeT Ha KOOpIH-
HaTBHl 3/IEMEHTa WHTErpHPOBaHHS.

2) Us Buia Yy CJEyer, uTo TPAaBUTALMOHHbIE BOSNEHCTBUS pacmpo-
CTPaHSIOTCSL CO CKOPOCTBIO CBeTa.

Ianee DHHIITEAH BHIYMCISET KOMIIOHEHTH SHEPrHH TPaBHTALMOHHOIO
TMOJIsi, pacCMaTpHBAeT IVIOCKHE IPaBHTAllHOHHBIE BOJIHBI, TIOTEDPH 3HEp-
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MU CUCTEMOH Tesl MyTeM M3JyyeHHs TPaBHUTALHOHHBIX BOJMH. B  majb-
HefiieM DPHIITEAH BHOBb OOPAaTHICS K BONPOCY O I'DABHTALIMOHHBIX BOJI-
Hax. B tom ke roxy B padore «IIpunumn I'amusibToHa M 06last TEOpHs
OTHOCHTEbHOCTH» JfHIITelH Beted 3a . A. Jlopenuom u . Iwib-
0epToM BbIBeJl ypaBHeHHst OOLiefl TEOPHH OTHOCHTEJbHOCTH U3 OJHOrO
e/IMHCTBEHHOI'O BapHAlHOHHOTO MPHHLIUIA.

B ornmuue ot JlopeHua, W, ryiaBHBIM 06pasoM B OTaHuHe OT [Hib-
Oepra, DHHIUTEHH c/enan MeHbllle JOMYyIleHHH O CBOHCTBAX MaTepHH.

w v [ 0ghY
Beonpurcs dynkuus H or g, g6 | = .

Oxg

wo [ 8% _ 9q,
8ot ( "‘—axo or, s oy q(o)a ox .

v

I'paBuTaMOHHOE NOJe onHchiBaetca g'¥, a maTepus, BK/IOUAs 3JEKTPO-
MATHHTHOE NOJIe, JIOGBIM YMCJOM NPOCTPAHCTBEHHO-BPEMEHHBIX (DYHK-
Ui go.

BapualMOHHbIH IpHHIHT & {g Hdt} =0 «maeT CTOMBLKO AuddepeH-

IIHATbHBIX ypaBHEHHH, CKOJbKO HMMeeTCsl NOJUIeXkKalluX —OlpelesIeHHO
GYHKUMA gy M §(s), €CTH TOJBKO MBI NIPH 3TOM YCTAHOBHM, 4TO g""
M ((p) JO/DKHBI BapbHPOBAaTbCS HE3aBHCHUMO ApYr OT Jipyra M Tak, YTOObI
HA TPaHMIAX HHTErpUpoBaHHsl Bee 8¢, Og"", M 08guy/0xs OGpallaIuch
B HyJb» [26, ctp. 525]. Ilpu ycnoBuu, urto ¢yHKuusa H JuHeHHa mO

OTHOLIEHHIO KO BCEM ghy M TAKOBA, UTO KOS(GHIMEHTHl IPH goy 3aBH-
caT Tonbko oT gV, DiHIITeAH monyuw1 60see yIOGHBI BapHALMOHHbIH

NPUHLMI, a BLIMOJHUB BapHauud 1m0 g"° W (), MOMYYWT YpaBHEHHS
IPaBUTAILIMOHHOTO TOJIT M MaTepHH.

B 1917 r. DiiHwrelin nmy6aukyer kuury «O crnenuasbHOH U 06-
el TEOPUH OTHOCHTEJNBHOCTH», UMeIOllell Le/lbi0 «JaTb BO3MONXKHO
TOYHOE TNpeJCTaBJ€HHE O TEOPHd OTHOCHTENbHOCTH UHTaTENAM,
MHTepecyloIuMcsT 3TOH Teoprefi ¢ oOlieHayyHOH, GHI0CODCKOH
TOYKH 3pEeHHsl, HO He BJIAJElOIIUM MaTeMaTHYeCKHM annapaTOM
TeopeTHuecko# usuku» [26, ctp. 532].

B Tom xe rony ditHmiTeliH ny6Jaukyer pa6oty «Bonpockl KocMo-
JOTHH M o0O0llas TeOpHs OTHOCHTEJIbHOCTH», B 1918 r. padorhi:
«[IpuHnunuanbHoe colepxKaHue OOIIeHl TEOPHH OTHOCHTENBHOCTH»,
«Inasor mo NMOBOAY BO3paxKEHUH HPOTHB TEOPHH OTHOCHTEIBHO-
ctu», «O rpaBHUTALHOHHBIX BOJIHAX», «3aKOH COXpPaHEHHS 3HEPTHH
B 00Iell TeOPHH OTHOCUTE/JABHOCTH» U HEKOTOphle 3aMeuaHHsl K pa-
6oram . Ulpenunrepa u ne Currepa; B 1919 r. «[paBuTalMOHHbBIE
NOJIT ¥ 3JeMEHTapHble YacTHIIBI MaTepHu», «3aMeuaHus O MEpHO-
J(HUECKHX H3MEHEHHsX JJIMHBI JYHHOTO Mecsiia, RO CHX MMOp Ka-
3aBHIMXCS HeOOBsICHUMBIMM MeXxaHuxkoii HploToHa», «YUrto rakoe
TeopHsi OTHOCHTeJbHOCTH»; B 1920 r. um npousHecena peub «Ddup
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M TEOPHSl OTHOCHTEJNbHOCTH», OMyGsnKoBaHb cratbh: «OTBer Ha
crateio PeiixenGexepa» u «Moit orser. [lo moBoxy aHTHpeNsiTHBH-
CTCKOTO 00L1ecTBa».

B 1921 r. DiinmTeliH NpOYUTAN JEKIHH, ONy6/IHKOBaHHbIE B TOM
xe rogy B I[lpuncroHe mon HasBaHueMm «The meaning of relativi-
ty», moknam Ha Temy «['eomeTpust u ombIT», OnyOJHKOBaJg CTaTbH
«KpaTkuii ouepk pa3BHUTHSI TEODHH OTHOCHTEJNBHOCTH», «IIpocToe
npHMeHeHUe 3aKOHa TAroTeHHss HbloToHAa K IapoBOMY CKOILIEHHIO
3Be3fl» u npousHec peub B KoposeBckom kosnenxe (JlonaoH)
«O TeopuH OTHOCHTEJNBHOCTHY.

B 1921 r. B «Nature» nosisunace cratbs JiHWTelHHa «KpaTKuil
OUepK PAa3BHUTUSI TEOPHH OTIIOCUTENBHOCTH», B KOTOPOH O CBOeOO-
p23HOo BLIPA3HJI CBOH B3TJISI/L HA CTETHUECKYIO CTOPOHY XACTODHM Ha-
YUHBIX HIEH.

«EcTb HeuTO mpHBJIEKATEJbHOE B H3JOXKEHHH 3BOJIONAU HIeH,
MaKCHMaJbHO KPAaTKOM M B TO K€ BpeMs AOCTATOYHO INOJIHOM, 4TO-
Obl mepenaTh HENPEPHIBHOCTb MX pa3BuTuss. Mpl NombITaeMcsi H3JO-
JKHTb, TAKAM 00pa3oM, TEOPHUI0 OTHOCHTEJbHOCTH M MOKAas3aTb, UTO
Bce [BUXKEHHe BIIepel Cjaraercs U3 HeGOJbLINX, HOYTH CcaMooye:
BHIAHBIX maros» [28, ctp. 99].

Xonx paccyXIeHHH DUHNITEHHA TaKOH.

1) IlepBbIM M ompemensiiOIlUM MOMEHTOM pPas3BHTHS Oblia Hies
HenpepbIBHOCTH NpPOIECCa, HPOTHBONOCTaB/AseMas AEHCTBHIO Ha pac-
croauun (Dapameit, Makcsensn). MakcBeJJ OCYILECTBHJI ONHCaHHE
aToro mpouecca B LuddepeHuHaTbHBIX YPaBHEHHUAX B UaCTHLIX NTPO-
H3BOLHBIX IJIs1 3JEKTPOMAlHUTHBIX MPOLECCOB B NMOKOSAMIUXCH Tesax.
[Ipu 3TOM OMHCAHMH OH ONMHpAJICS, BO-NEPBBIX, Ha IMpeNCTaBJIEHNE
0 MarHuTHOM 3d¢exTe TOKa CMelleHHs B BaKyyMe, BO-BTOpBIX, Ha
HOCTYJIaT TOXKIECTBEHHOCTH 3JEKTPOMArHUTHOTO IOJisI, BO3HHKAlO-
HIero BCAEICTBHE MHAYKIHH, H 3JEKTPOCTATHUECKOTO MOJISI. \‘

2) TlocnemoBatenu MakcBessia pacnpoOCTpaHHJIH 3JEKTPOIHHA-
MUKy Ha cayudait ABuxymiuxcs tea: a) I'epuy peman npobaemy, npH-
nucaB IMyCTOMY IIPOCTPaHCTBY — 3(upy '¢pusuuyeckue cBoHcTBa, Ha-
IpUMep, AaHAJOTMYHO BecOMOH Marepun 3pHUp HOJKEH HMeTb B
KaXJION TOYKE ONpeleseHHYI0 CKOpOCTb. «Kak M B NOKOAUIMXCS Te-
JlaX, 3JEKTPOMAarHUTHYIO MJH MarHHTO3JIEKTPHUUYECKYIO HH/IYKIHIO
C/NIe0BAJIO ONpeHeNsiTh CKOPOCTbIO H3MEHEHHSI COOTBETCTBEHHO
3JIeKTPUYECKOr0 MJIH MarHUTHOI'O HOTOKAa HpPH YCJIOBHH, YTO 3TH CKO-
pPOCTH HM3MEHEHHs OTHOCHJIHUCh K 3JeMEeHTaM IOBEPXHOCTH, ABUXKY-
muMcsi BMecTe ¢ TeqoM» [26, crp. 99]. Onwir ®u3o no pacmpocrpa-
HEHHIO CBeTa B JABMXKYIIeHCs XHIKOCTH OKasaJicsi HeCOBMECTHMBIM
¢ teopueit I'epua. 6) JlopeHu mosaran 3up HE3aBUCHMBIM OT Be-
mecrBa. HemocraTok TeopuH coctossl B TOM, YTO OHa OTHZaBaJa
NpeAIoUTeHHe CHCTEME, TOKOSLIelics 0 OTHOIUEHHIO K 3HupY, U mpo-
THBOpPEUMJia HJlee IKBUBAJEHTHOCTH MHEPIHAJIbHBIX CHCTEM,

3) CnenuajbHblil NPUHUHMIO OTHOCHTEIbHOCTH IIOKa3aJj, 4To B
ocHoBe npeo6GpasoBanuii [anuies JeXUT NPOM3BOSbHOE YTBEPIKIE-
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HHE O TOM, UTO NOHSITHE OJXHOBPEMEHHOCTH HMEeT CMbIC;] HE3aBHCH-
MO OT COCTOSIHHSI [BHXKEHUsI HCIOJb3yeMOH CHCTeMbl KOODIHHAT.
Bruin BBenensl npeo6pasoBanus Jlopenna. Heo6xonumo, 4ToObl BCe
CHCTEMbl yYpaBHEHWIl, BbIpaxaloliHe 3aKOHbl (H3UKH, ObLIH KOBa-
pPHaHTHBl OTHOCHTEJNbHO NpeobpasoBaHuit Jlopenna. C MeTONOJIOTH-
YeCKOH TOYKH 3PEHHsl CHelHasbHblil NPHHIHMI OTHOCHTSIbHOCTH
MOXHO CpaBHHBAaTh ¢ npuHuunom KapHo «u60 nofo6HO mocjienHeMy
OH faeTr HaM ofliee YC/JI0BHE, KOTOPOMY HOJKHBI YIOBJIETBOPSATH BCE
3aKOHbI mpHpOAbl» [26, cTp. 101].

MUHKOBCKHH Halllen H3SIIHOe M MJIONOTBOPHOE BbIpaKeHHe
YCJIOBHSI KOBAapHAHTHOCTH.

Jlanee oka3zanoch, u4TO CHeHHaJbHYI0 TEOPHUIO OTHOCHTEIbHOCTH
HeJb3s1 eCTECTBEHHBIM 00pa3oM cBsi3aTh ¢ rpaBuraunued. Cuiaa Tsro-
TeHUs1 o6samaer GyHIaMeHTaJbHBIM CBOHCTBOM, OTJIHYAIOIIYM €ro
OT 3JIeKTPOMAarHWTHBIX CHJ — BCe TeJla NafalT B IPABHTALUOHHOM
noJjie C ONMHAKOBbIM YCKOPEHHEM.

«Moryt 1 HHEpUHUSI ¥ TATOTEHHE GbITh TOXKIECTBEHHbIMH? DTOT
BONPOC BeIeT HEeNOCPeACTBEHHO K 00Iliell TeOpPHH OTHOCHTEIbHOCTH.
PasBe Henb3si paccmarpuBaTh 3eMJIIO KaK JHIIEHHYIO BpailleHHs,
ec/IM NpPeJCTaB/IsATh ceOe LEHTPOOeXHble CHJbI, KOTOpble NEHCTBYIOT
Ha Bce Tesa, IOKOSIIHECS OTHOCHTENbHO 3eMJM, KaK «HCTHHHOEe»
noJjie TATOTEHHS] WJIM 4YacTh Takoro nossi?» [28, crp. 103]. Ymaua
B NpPOBeleHHM TaKOH HAen O3Hauajsa Gbl NOKa3aTeasCrBO TOXKAE-
CTBEHHOCTH WHEPUHH M THATOTEHHS MO CaMOH Hx Ipupoje. ITO
03HayaJo Obl, UTO CBOHCTBO, paccMaTpUBaeMO€ ¢ TOYKH 3PEHHs
CHCTeMBbl, HE NMPUHUMAIOIIEH y4acTHs BO BPAILl€HHH, Kax HHEPIHH,
OyleT MHTEpPIPeTHPOBAHO KaK TATOTEHHE, €CJH PaccMaTPUBATh €ro
IO OTHOILIEHHIO K CHCTeMe KOOPAMHAT, yYacTBYIOIeH BO BpalleHHH.

CornacHo HbploToHY 1eHTpPOGeXHOe moJie Hesb3s CYHTATh HOpO-
xkaeHHbiM BeulectBoM. «Ho ObITh MoxeT, 3akon nojis HeloTona
MCJ)KHO 3aMEHUTb JADYIMM 3aKOHOM, COIJIAaCYIOUIMMCH C IIOJIEM,
BO3HHKAIOIIUM [0 OTHOLIEHHIO K «BpaLlalolleHcs» CHUCTeMe KOOop-
nuHat? Moe y6GeXXIeHHe B TOXKIECTBE HHEPTHOH u TATOTEIoUiel Mace
HOPOJH/IO BO MHE YYBCTBO aOCOJIOTHOH YBEPEHHOCTH B CIIpaBeJJIH-
BOCTH TaKoi MHTepnperauuh..» {28, crp. 103].

Coo6paxeHnust, 0Oas3upyIOLIHeCs HA METPHYECKHX pe3yJbTaTax
CIeLHaNbHOl TEOPHH OTHOCHTENbHOCTH, MPUBOAAT K BBIBOAY O He-
NPUMEHHMOCTH EeBKJHIOBOH METPUKM B YCKODEHHBIX CUCTEMAax OT-
cyera. «XoTs,— nuiller JHHLITEHH,— 3TO 3aLepKajo pa3BUTHE TeEO-
pUM HA HECKOJbKO JIeT, BO3HMKIIAs TPYAHOCTb Obija CMsIrYeHa 3Ha-
HHem TOTo (akTa, 4To €BKJIHMIAOBAa MeTPHKA CIpPaBeNJ/MBa [Js MaJbiX
obnacrefi». Tem caMbim ds COXpaHHIO CMbICA B OGIIed TEOPEM OT-
HOCHTE/JbHOCTH, B TO BpeMsi KaK KOODJAMHATHl NMOTEPS/IH CBOE 3Haye-
Hue. Tpu Yyc/loBHSI ONpENEJHNH 3aKOH TPAaBHTALHOHHOTO IIOJIS:
1) 3akoH no/mxeH ObITb BEPEH NPH JIOG0M BbIGOpE CHCTEMBI KOOD-
IMHAT; 2) OH HOJIXKEH ONpeNe]ATbCs TEH30POM HEPrHH BEllecTBa;
3) OH He JOJIKeH colepXKaTh MPOM3BOAHBIX OT QYHKUMA g,y BHILIE
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BTOPOTO MNOPSAKA M JOJKeH ObiTb JHHEHHBIM IO 3THM (YHKUHIM.
ITo Takomy nyTtu GblT Ha#IeH HOBBIE 3aKOH TATOTEHHS. DTOT HOBLIH
3a8KOH, CHJIbHO OTJHYalOmHics OT 3akoHa IHbIOTOHA, HACTOJBKO
TECHO COOTBETCTBYET €My MO CJeJNCTBHAM, UTO OKa3asioch JIHIIL He-
60/IbIIOE YHCJIO KPUTEPHEB, MO KOTOPbIM MOXKHO NMOJABEPTHYTb IpO-
BepKe ero BbIBOAHL. [lasee DHHIITEH mepeyucssieT BOIPOCH], CCTaB-
IiHecss Hepa3pelleHHbBIMH: «JleACTBUTEJNbHO JH 3JCKTPHUYECKOe HU
rpaBUTALMOHHOE NOJIE HACTOJbKO PA3JHMYHBI IO CBOEH MPHUPOMAE, UTO
OHM He MoryTt OblTb (popmasnbHO o6benuHeHH? Mrparr Jju rpasu-
TALHOHHBlE NOJI KakKylo-J1H00 poJib B CTPOEHHM BelllecTBa H CJie-
IyeT JIH paccMaTpUBaTb KOHTHMHYYM BHYTPH aTOMHOro fipa OULY-
THMO HeeBKJHJIOBCKHUM?.. CJiefyeT JM OTHOCHTb HHEPLHIO K B3a-
UMHOMY BJIHSIHHIO OTHajeHHbIX Macc? M Bompoc, cBS3aHHBIH C mpe-
AbIAYIMUM: siBJsieTcsl Ju BceneHHas NPOCTPaHCTBEHHO OrpaHHYeH-
HOH? B 3TOM IyHKTE s pacXoXycb BO MHEHHSIX ¢ ODAAUHTTOHOM.
BMecte ¢ MaxoM s oOulyl[alo, YTO IOJIOXKHTEJbHBIH OTBET HaCTOSI-
TeJbHO HE0OXOAMM, HO AOKa3aTb NOKa Huuyero Hejb3s. [loka He
6yneT npoBeleHO AUHAMHYECKOe HCC/efoBaHue GOJIbIIHX CHCTEM He-
HOABMXHBIX 3B€3[, C TOUKH 3PEHHS MpelesOB NPUMEHUMOCTH 3aKOHA
tArotenust HeloToHa Ins orpomHbIX o6jacreii mpocTpaHCTBa, [0
TeX MOop, NO-BUAMMOMY, HeJib3st OYAET MOJYYHTb TOUHYIO OCHOBY AJif
pelLleHdsi 3TOH yBJEKaTeNbHO! 3amaum» [28, ctp. 104].

C 1911 r. Hapsady ¢ DHHIITEHHOM, HO C HHBIX NO3UIHH, TEOPHIO
rpaBuTauuu paspabarbiBanu A6param, Hopacrpem, Mu.

B 1914 r. KorTiiep paccmMaTpuBaJj CHCTEMBI OTCUETa, HBHXKYIIHE-
cs ¢ yckopenuem. B 1915 r. T'unb6ept npulien K CyueCrBeHHHIM pe-
3ysabTaTaM, GJIM3KHM K pe3yjabTaTaM JHHIUTEHHA.

Bopu u Pokkep B HaubGosee pacIpoCTPaHEHHBIX XKYpHaJjax TOTO
BpeMenn «Physikalishe Zeitschrifts m «Philosophical Magazine»
3HAKOMSAT (HU3MKOB C HOBEHIUMMH pe3ysjbTaTaMu OJHHIITEHHA Ie-
pHOLA IOHCKOB OOIIefi TEOPHH OTHOCHTENbHOCTH, ypaBHEHHA KOTO-
poil yHOBJIeTBOPAJH OBl YCJOBHSIM KOBapuaHTHocTd. 1916 r. o3na-
MEHOBaJIC1 KPYNHEHIUMMH [JOCTHXKEHHAMH: Oblia o06HAapOJOBaHa
obmas Teopusi OTHOocuTesnbHOCTH. B ToM ke romy IIBapmmmuibn
PEelIX Ha OCHOBE TeOpHH JHHIUTeHHa 3afauy chepuuecKH-CHMMET-
puueckoro moJis. Jlopenn npumenuJs npuuuun IamunbroHa B 0o6uief
Teopud otHocuTesbHOCTH. B 1917—1918 rr. pa6orsl JleBu-Uusura,
Beitns, Jlays, Kneiina, lllpenuurepa u Ap., OblIM NOCBsiHienbl Kax
MaTeMaTHYeCKHM BOIPOCAM TEOPHUH, TaK W €€ IPUHIIMIHAJbHBIM
acmekraM.

DIAMHTTOH mpoJoJKan paboThl, HauaThle UM B 1916 r. B 1920—
1923 rr. nosiBuica psax pabor daaunrroHa, PeiixenGexepa, E. ®op-
caiita, 3apemOn, Beiina, Jlays, Keppa, Jleen-Uusura, 3usnGep-
wrreitna JI., Ilennese, Jlanuoca K., ®epmu, Bpunmosuna M., Kapra-
Ha E., HaMeTuBIINX pa3paboTKy MHOTOUYHCJIEHHBIX Npo6JieM, CBsI3aH-
HBIX C TeopHell OTHOCHTENLbHOCTH. [IpH3HaBasi HCXOIHbIE MOMEHTHI
TEOpPHUH, HE MNpEeTeHAys] HAa M3MEeHEeHHe TNOJYUYEHHbIX DHHIITEHHOM
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yPaBHEHMH TATOTEHHsl, OHH YCTPAHSJIH TPYAHOCTH B BONIPOCAX 3HEp-
THH-UMIYJbCa TPaBHTALHOHHOTO TMOJIS, CJIOXKHOCTH pelleHUH ee
ypaBHEHHH B 006llleM BHJE.

Oo6mee uucao pa6or k 1924 r. crano BHYWIMTENbHHIM (OKOJO
200). YueHBle MHOTHX CTpaH aKTHBHO MPHOOIIAJUCh K HOBO{l TeMma-
THKe. Ha OCHOBe TEOpPHH OTHOCHTEJBLHOCTH HesraeTcsi pPsJ MONBbITOK
MOCTAaHOBKM U PelleHHs] KOCMOJIOTHYECKHX MpPobJeM.

B 1922 r. nosiBunace pa6ora PpuaMaHa, HaMeTHBIIAsi KOpEH-
HOH MepesioM B PEJSITHBUCTCKOH KOCMOJIOTHH.

C 1925 r. D#inmrefin o6pautaerca K npobaeMam €IHHOH IMOJEBOH
TEOPHH TArOTEHUS U JIEKTPUYECTBA, U UM IMOCBALIEHBI I'IABHBIM 00-
pasoM nociaenywooue paGoThl. Pa6oTel mo o6uiefi Teopun He ObLIH
octaByieHsl uM. B 1926 r. o nmy6aukyer pa6otel «Heeskaunosa reo-
merpus u ¢usuka» u «O dopMasbHOM OTHOLIEHUH PHMAHOBCKOTO
TEH30pa KpPHUBH3HBl K YypaBHEHWSM TIDaBUTALHMOHHOIO IOJAS».
B 1927 r.— «HoBble onbITbl MO BJIHSIHHIO IBHXKEHHS 3€MJIM Ha CKO-
poCTb cBeTa» M BHepBble B IBYyX paboTax MocTaBjieH BONpPOC C© CBS-
34 ypaBHEHHUH MOJiss U YpaBHEHHH [BHKEHHS; BONPOC 3TOT B HaJb-
HeifllleM MHOTOKPATHO aHaJH3UPOBAJICS DWHLITEHHOM.

B 1933 r. B crathe «HekoTopble 3ameuaHHsi O BO3HMKHOBEHHH
obuielf TEOPHH OTHOCHTENBHOCTH» OWHIITEHH nHcan: «$5I 0XOTHO
MPUHSJ MpeNJoXKeHHe paccKa3aTb 06 MCTODHH CBOefl HAy4HO# jesi-
TejbHOCTH. PazyMeercsi, He MOTOMY, UTO MHe XOTesnoch Obl BCCXBa-
JATb cBoi TpyA! Beiap uTo6bl mucaTb 06 HCTOpPUH pabOTHl ApPYro-
ro uesnoBeka, TpeOyeTcsi NOHHMaHHe MpoOLECCAa €ero MbIIIJIEHHS,;
3TOr0 ropasfo Jerde HOOGHTbCS MNPOGECCHOHANbHBIM HCTOPHKAM.
OO6BACHUTD K€ XOJ CBOMX COOGCTBEHHBIX MBIC/IEH MPEXHHX JIeT,
KOHEYHO, HaMHOro Jierue. 3[1ecb aBTOD HAaXOJUTCH B HECPaBHEHHO
6oJsiee BLITOMAHOM MOJIOKEHHHM, 4eM KTo-1M60 [pyro#; ymyckaTb
TaKyl0 BO3MOXKHOCTb BOBCE He 3HAUUT MPOSBJSATH CKPOMHOCTb» [28,
ctp. 404].

CxeMaTH3Hpysi BbICKa3bIBaHWA JfHLITEHHA, MOXHO CKa3aTh, 4YTO
nposo3ryaiiedde B 1905 r. paBHOmMpaBHsl BCeX HHEpPUHAJIbHBIX CH-
cTeM [Jisi (POPMYJHUPOBKH 3aKOHOB IPHUPOJBl HOCTAaBHJIO CO BCeH
OoCTpoTOi BoOmpoc o OoJiee BCceoOBEMJIONIEM DPAaBHONPABHH CUCTEM
KOOpJMHAT.

OTHOCHTE/NBbHBIH CMBICT HOJXKEH ObITh MPHUAAH YCKOPEHHIO B
TOH Ke Mepe, KaK OH NMPHIAH CKOPOCTH.

DitHmiTedH chejaj MepBBHIA Iar Ha NYTH pelleHHs TOCTaBJEH-
HON 3afllayM, pacCMaTpHBas 3aKOH TATOTEHHS B paMKax CIelHalb-
HOH TeOpHUH OTHOCHTeJNbHOCTH. OTKa3 oOT MOHATHSA aGCOJIOTHOM
CIHOBPEMEHHOCTH NPUBOAMJ K HEOGXOLMMOCTH OTHICKHBATh IIOJIE-
BOji 3aKOH TATOTEHMsI, NMOCKCJbKY HENOCpeNCTBEHHOe [EHCTBHe Ha
pPacCTOSIHMU Hesb3st OblJIO ecTeCTBeHHbIM 06pasoM COBMECTHTB ¢ HO-
BbIM IIpelcTaBjeHneM 06 OJHOBDPEMEHHOCTH.

«KoneyHo,— nuier JHHIITEHH,— Npole BCero O6bLIO COXPAHUTD
JlaNJacoB CKaJAPHbIA MOTEHUHAs] TSAMOTEHHSI H JONOJHHUTb YpaBHe-
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nue [Tyaccona mpou3BOJAHO! Mo BpeMeHH TakK, YTOObI YAOBJIETBOPHUTH
Tpe6OBaHUAM CHenua bHOH TeopuH oTHOcHTedbHocTH. CJefoBaso
TaKKe NMPHBECTH B COOTBETCTBHE CO CMELMANBbHONH TeopHeill OTHOCH-
TEJbHOCTH M 3aKOH JBHXKEHHS MaTepHaJbHOM TOYKH B IpPaBHTALHUOH-
HoM nose. ITyTb K 3TOMYy GBLT He CTOJIb OUEBH/EH, MOCKOJBKY HHEPT-
Hasi Macca Tesjia MOIJIa 33aBHCETb OT rPaBUTALMOHHOrO MOTEHIMAJA.
ITOro jgae CJAeJ0Bajo OXHAATh B CHJIY 3aKOHA MHEDPLUH SHEPTHH»
[28, cTp. 404].

HccnenoBanust DiiHIITefiHa MpUBEJNH €ro K pe3y/bTaTy, BbI3BaB-
lleMy Yy Hero riayGoKoe HeJOBepHe, OCKOJbKY ero TeopHusi NPHUBOILH-
Jia K BBIBOALY, YTO YCKODEHHE MaJeHHs] 3aBUCUT OT DNOPH3OHTAJbHOH
CKOPOCTH H, CJIeLOBAaTeNbHO, OT BHYTPEHHEH SHEPIHH CHCTEMHI.
DHHIITERH BCTYMHJ HAa HOBBIH IyTh, OTKAa3aBLIMCh OT MOMBITKH pac-
cMaTpuBaTh NpoGJeMy rpaBUTALM B PaMKaX CHellMajbHOH TeOpHH
OTHOCHTeJbHOCTH. He 3Has pesyubraroB omblToB DTBella, OH HIILET
KJIIOU K pellleHHI0 NMpoO6JieMbl TATOTEHHs B PaBeHCTBe HHEDPTHOH U
Tsxenot Macchl. «Ecau 6Bl 3TOT 3aKOH BBIMONHSJICA st JHOGBIX
sBJIeHH) («MPHUHIMN 3KBHBAJEHTHOCTH®»), TO 3TO YKa3blBajo Gbl HA
TO, UTO MPHUHIIAN OTHOCHTEJIbHOCTH HOJKEH ObITb PacipOCTpaHEH Ha
HepaBHOMEDPHO IBHXKYIINECS CHCTEMBI KOODIHHAT, €CJIM CTPEMHTBHCS
K eCTeCTBEHHOH TeOpHH rpaBuTaunuoHHOro mous. ITomoGHble pa3Mbl-
myeHusl 3aHuManu MeHs ¢ 1908 mo 1911 r., u s cTapaJjics BbIBECTH
M3 HUX KOHKpETHBbIE CJIEJCTBHS, O KOTOPHIX $1 HE MpeAnoJaraJ ropo-
puTh 3xech» {28, ctp. 404—405].

IToucku ecrecTBEHHOH (OPMYJHPOBKH MNpPUHIKIA IKBHBAJEHT-
HOCTH MpuBead DHHIUTefiHA K BBIBOLY, YTO peasbHbIH (pU3HuecKuil
CMBICJ MMelOT He AudGdepeHnHasbl KOOPAHHAT, a COOTBETCTBYIOLIAS
UM pHMaHOBAa MeTPUKAa. DTHUM ObLIH 3aJI0XKEHbI OCHOBbI OGLIEH Teo-
PUH OTHOCHTEJNBHOCTH.

«OnHako ocrajuch HepellleHHbIMH elle IBe npoGsaembl. 1) Ecuau
ypaBiHeHHs MOJsi BbIpaXKeHbl B TEPMHUHAX CMENUaJbHOH TEOPHH OTHO-
CUTEJbHOCTH, TO KaK MEpPeHeCcTH WX Ha cyuyall pUMAHOBOH METPpHKH?

2) Kakosbl gudepeHinaspbHble ypaBHEHHS, ONPeHENSIONIHE
caMy pMMaHOBY MeTpHKy (T. €. guv )?» [28, ctp. 406]. Hax stummu
npobaemamu DHHIITEHH paboTan co cBouM gpyrom Mapcenem I'poc-
cvadom ¢ 1912 mo 1914 r. MatemaTHyecKHe METOAbI AJisl pellleHHs
nepBoil mpo6JeMbl CyLIeCTBOBAJH B abCONIOTHOM nuddepeHlanb-
HOM HcuMciednd Puyun u Jlesu-UuBura, 1y pellleHus BTOPO# mpo-
GsieMbl OHM OOpPaTH/IHMCh K PHMaHOBCKOMY TE€H30py KPHBU3HBI. JHH-
ITeliHy, BecbMa OJM3KOMY B TO BpeMsi K IPaBHJIbHBIM YPaBHEHHSIM
rPaBHUTALlMOHHOTO MOJIS, Ka3aJ0Ch, YTO 3aKOH TATOTEHHS, HHBAPUAHT-
HBIi OTHOCHTEJBHO NMPOU3BOJIBHBIX Mpeo6pa3oBaHUl KOOPAHHAT, He-
COBMECTHUM C NPHHUUIOM NPHYMHHOCTH. «DTO 3a0/MyXKIEHHE CTOMJIO
MHe JBYX JIeT Ype3BblYafHO TsKesol paboThl, MOKa s, HAKOHEL, He
y6enusca B 3ToM B KoHIe 1915 roga u Hamien cBsisb TEOpHH C HaH-
HBIMH aCTPOHOMHYECKHX HaGJIONleHHH, ocjae Yero sl ¢ pacKasiHuEM
BEpHYJICA K DUMaHOBO# KpuBH3He» [28, ctp. 406].
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