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bepT SnHwWTEenH (1879-1955) oo 1933 r.
n B lepmanun, 3atem B CLLUA. UneH
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Obinia onybnukoBaHa B NOYTU 3aKOHYEHHOM
BMUAe cneumnanbHaga, unum YyactuyHas,
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nevduasnibHaa tTeopus

| Teopust OTHOCUTENbHOCTU
| TO) YyacTHas TeoOpuss OTHOCUTENbHOCTUN —
puUs, 3aMeHuBLLIAA MexXaHUKY HbOTOHa npu
MUCaHNN OBUXEHUSA TEST CO CKOPOCTAMM,
On3KUMK K cKopocTu cBeTa. [pu marbix
CTAX pasnuyua mexay pesyneratamm CTO
N HBIOTOHOBCKOW MEXaHWKOW CTAHOBATCS
HEe3Ha4YNTENbHbLIMN.




CospaHue CTO

pus OTHOCUTENbHOCTU Oblnia pa3paboTaHa B
cunuamu I. A. INNopeHua, A. MNyaHkape n A.
HWTenHa. Bonpoc npuoputeta B co3pgaHum CTO nmeet
CCUOHHbIN XapaKTep: OCHOBHbLIE MOSTIOXEHUS N MOMHbIN
NYECKNW annapaT TeEoPUn, BKOYasa rpynnoBbIe CBOMCTBA
OpasoBaHnn JlopeHua, B abctpakTtHOU doopme Obinun
cdhopmynupoBaHbl A. INyaHkape B pabote «O gnHamuke
Ha» Ha OCHOBe NnpeLlecTBYOLWKNX pesynstatos [. A.
| INopeHLa, a aBHbIN abcTpakTHbIN BbIBOA, 6a3nca Teopun —
npeobpasoBaHun JlopeHua, n3 MMHUMYMa UCXOOHbIX NOCTyNaToB
Ob1n1 AaH A. QUHLITENMHOM B NpakTUYECKU OgHOBPEMEHHON paboTe
«K anekTpoanHammke aBmxyLimxca cpen». o atomy nosoay B
aHrnosisbivHon Bukuneaun ectb otaenbHas cTaThbs.



NATUBUCTCKAA Teopus

HWTENH onybnukoBan ctatbio «K anekTpognHamuke
KOTOpOW chopMynunpoBasi OCHOBHbIE MONOXEHUS
KoM Teopum -  creumanbHOM  Teopuu
bHOCTW. a Teopusi, cuuTad, 4YTO BCE WHepuuarnbHblE
TEeMbl KOOPAWHAT COBEPLUEHHO paBHOMpPaBHbI M B OTHOLUEHUU
HUYECKUX, WU ONIEKTPOMArHUTHbLIX SABIIEHMW, a CKOPOCTb CBeTa
MaHTHa BO BCEX MHEpLUMarbHbLIX CUCTEMax OTcyeTa, paspeluana
OpeyYns Kriaccuyeckoum U3MKM TeMm, 4YTO codepkana HOBbIN
Ha NPOCTPaHCTBO M BPEMSA. QUHLLUTENH B OCHOBY CrevumanbHOn
N OTHOCUTENBLHOCTU 3asI0XNN OBa NocTtynara:

1. [MpuvHUMN OTHOCUTENIbHOCTU JUHLUTEeMHA. YpaBHEHUS,
Bbl lUME 3aKOoHbl Npupodbl WMHBAPUAHTHbI (HEM3MEHHbI) IO
OTHOLLUEHUIO K MpeobpasoBaHUO KOOpAWHAT U BPEMEHM OT OLHOW
NHEepLUMaribHOW CUCTEMbI OTCYETA K OPYron.

2. NMpuHuun noctoaHCcTBa CKOpocTU cBeTa. CKOpoCTb CBETAa
B MYCTOTE OAMHAKOBa BO BCEX MHepLManbHbIX CUCTEMAX OTCYETa U He
3aBUCUT OT OBWXEHUSA WUCTOYMHMKA Unn npuemHuka cBeta. CKOpOCTb
cCBeTa B Bakyyme Bcerga rnoctosHHa um paBHa 300000 km/c, oHa
SBMNSAETCA NpeaesibHOM CKOPOCTbIO pacnpocTpaHeHus noboro curHana.
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OCTYNaTbl SUHLWTEUHA

e CTO nexar pAgBa noctynata, gasnswowmecs o0606WEHNEM
YCTaHOBJIEHHbIX 3aKOHOMEPHOCTEMN.

bHbIX CUCTEMax oOTcyeTa BCe Qu3NYeckne dBneHnd
(RpUHLUMN OTHOCUTENBHOCTN QVHLLTENHA).

[pUHLMA OTHOCUTENBHOCTI ONHLLTENHA ABNsAeTcs 0606LLeHnemM npuHUmuna
enbHocT [anunes, KOTOPbIN YTBEPXOAeT OAMHAKOBOCTb MExaHUYeCKUX
BO BCEX MHepLMarnbHbIX CUCTEMAaX OoTcYyeTa.

OPOCTb CBETa HE 3aBMCUT OT CKOPOCTWU ABMXXEHUS UCTOYHMKA BO BCEX
NbHbIX CUCTEMAaX OTCYETA.

MpOBKa BTOPOro MocTynata MOXeT OblTb wwupe: «CKopocTb cBeTa
| MOCTOSIHHA BO BCEX MHEpPLIMArbHbIX CUCTEMAX OTCYETa»

JKcnepumeHTanbHas nposepka noctynatoB CTO B KW3BECTHOW CTEMNEHU
3arpyaHeHa npobnemamu dUNOCcoMCKOro mnnaHa: BO3MOXHOCTbIO — 3amnucu
ypaBHEHU nbon Teopun B WHBapuUaHTHOW opme 6e30THOCUTENBLHO K eé
doumsndeckomy coaepKaHuio, U CIOXHOCTU MHTeprnpeTaumm MOHATUNA «ANMHaY,
«BpPEMSI» U «UHEpUManbHas cucTtema OTCYETa» B YCMOBUSX PENATUBUCTCKUX
adopeKkTOoB.



CywHoctb CTO

crtynatoB CTO gaenstotcsa npeobpasoBaHusa JlopeHua,
eobpasoBaHua [anunes Ons HepensTUBUCTCKOrO,
. TN npeobpasoBaHMa CBA3bIBAIOT MeXay cobon
UX U Tex Xe cobbiTun, Habnwagaembix W3
OTCYETAa.

bIX MHEpLUUarnbHbIX C

anbHasi Teopusi OTHOCUTENBLHOCTWU Mony4dura MHOIOYUCIIEHHbIE
€HUs1 Ha onbITe N aABndeTca 6e3yCNOBHO BEPHOM TEOPUEN B CBOEU
pumeHumocTun. CneymanbHasi TEOpUS OTHOCUTENBLHOCTU NnepecTaeT
MacLwiTabax Bcen BceneHHon, a Takke B crnyvasix CUNbHbIX Noneu
TArOTEHUS, FOe €€ 3amMeHseT Oonee obuwas Teopuas — obdOwaa Teopus
OTHOCUTEeNbHOCTU. CrieumanbHas Teopmna OTHOCUTESNBHOCTU NMPUMEHNMA U B
- MUKPOMUPE, €€ CUHTE30M C KBAHTOBOM MEXaHMKON HABIIAETCA KBaHTOBad
Teopua nons.




Cnepactsusa CTO

IX B. pasButne puankm npmBenio K 0CO3HaHUIO
W HECOBMECTUMOCTMN TPEX NPUHLMUNNAIbHbIX
NYECKON MEXAHUKM:

OCTb CBE€Ta B NyCTOM MNpOCTpaHCTBe Bcerga
NOCTOSAHHa, HE3aBUCUMO OT ABWXEHUS WUCTOYHUKA Wnun
pPUeMHUKa CBETAa;

BYX CUCTEMaX KOOpAUHAT, OBWMXKYLLNXCA MPAMONMHENHO
PaBHOMEPHO ApYyr OTHOCUTENIbHO Apyra, BCE 3aKOHbI
MpoAdbl CTPOro OAMHAKOBbLI, U HET HMKAKOro cpencrtsea
HapYy>XXUTb abcontoTHoe NpPsSAMOSIMHENHOE 7
PaBHOMEPHOE ABWXEHME (NPUHLMIM OTHOCUTENBHOCTN);

= KOOpAWHAaTbl U CKOPOCTU NpeobpasoBbIBAOTCSA U3 OLOHOW
NHepumnanbHou CUCTEMDBI B APYTyto cornacHo
Kriaccnyecknm npeobpasoBaHmam [anunes.

Ancbept IANHLWITENH BO3HUKLLUME MPOTUBOPEUMNSA
UNNKOCTPUPOBAN MbICIIEHHBIM  SKCNEPUMEHTOM, KOTOPbIN
nony4un HaseaHune «lloes3n SNHLLITENHAY:




eacrtaBuM cebe Habnwogarend, eayuwlero B rnoesae
PAIOLLIEr0 CKOPOCTb CBETa, MWCMYyCKaeMoro B
nn OBWXKEHUA noesga ooHapsMu Ha 0bo4MHe
OBWXYLLErocss CoO CKOPOCTbID C B CUCTEME
€3HOOOPOXHOE MONOTHO, OTHOCUTENBHO
O Noes3[ ABUraeTcsl CoO CKOpPOCTblo V. KakoBa xe
KOPOCTb CBETa OTHOCUTESNbHO [OBWXYLLErocs BaroHa?
a paBHa w = c-V. [.e. BbIXOOUT, YTO CKOPOCTb CBETa
Hass MO OTHOLUEHUD K pasfnyHbiM MHepuManbHbIM
'eMaM OTCYeTa, B POfiM KOTOPbIX B AAaHHOM cny4dae
ICTYNAaOT >KENE3HOAOPOXHOE MOSIOTHO U ABWXKYLLUNCSA
OH. A 3TO, C OAHOW CTOPOHbI, MPOTUBOPEYNT NPUHLINMY
CUTENBHOCTW, COIMacHO KOTOpoMYy uanyeckme
npouecchl nponcxoasaT ONHAKOBO BO BCEX
MHEPUManbHbIX CUCTEMAaX OTCYETA; C OPYron CTOPOHbI, -
MNOSIOXKEHUIO O TMOCTOSIHHOM CKOPOCTU CBETa, T.K. YXe
HadEeXHo ObINOo AOKa3aHOo, YTO CKOPOCTL CBETa He 3aBUCUT
OT CKOPOCTM OBMXEHUNS UCTOYHMKA CBETa U OQMHAKOBA BO
BCEX MHepumanbHbIX cnctemax otcyeta. OHa KOHeYHa U

SABMNSETCA NpeaesibHOM CKOPOCTbID pacnpoCTpaHEHUs
nooboro curHana.'



OKC brin3HeL.oB»

eunarnbHoOM Teopun OTHOCUTESNBHOCTU crieqyeT He TOSbKOo
OCTb OAHOBPEMEHHOCTU ABYX COOLITUI, NpoucLLeaLLnX B
( MPOCTpaHCTBa, HO TaKkKe U OTHOCUTENbHOCTb

W NHTEpPBarioB BPEMEHU, NPon3BeaeHHbIX B pa3HbIX
Ta, ABWXYLLUXCA OTHOCUTENbHO Apyr Apyra. To ecTsb,
acCTogHMe MeXxay ABYMA MaTepuanbHbIMM TOYKaMu (O4fvHa Tena) wu
FNIUTENBHOCTL MPOUCXOAALLMX B Tefie MpoLEecCoB HABNATCA He
COSMIOTHBIMW, @ OTHOCUTESNbHbLIMU BenuuuHamun. [lpu OBMXKEHUN,
ADNMXKalLeMcd K CKOPOCTM CBeTa, 3aMennsieTcs Bpems,
eanIgioTCsa BCe npoLecchl, MpoucxoasLine B CUCTemMe, B TOM Yncne
ABbIX OpraHusamMax, M3MEeHAKTCA - COKpallalrTcA MPOoAOorbHble
Ofnb ABWXKEHNSA) pasmepbl Ten.

B 9TOM OTHOWEHUMM noKasaTeneH npuMep, Ha3sblBaEMbIN
OOKC OnusHeuoB». W3 gByx 6OnmM3HeLoB, KOCMOHAaBT,
BEPHYBLUMNCA Ha 3eMIlio, OKaXXeTcd MOoJioxXe cBoero 6para,
OCTaBLUErocsi Ha 3emrie, T.K. Ha KOCMU4YeCcKoM Kopabrne, asuratoemMmcs
C OFPOMHOW CKOPOCTbIO, TEMMN BPEMEHM 3aMeanIAeTCsl U BCe MpPoLeccehl
npoxoadaT MeasrieHHee, yem Ha 3emne. [Napagokc 6nn3HeloB Oblin
NoATBEPXOEH 3KkcnepumeHTanbHo. OgHako, adoekTbl 3amenneHus
BPEMEHN OYeHb Manbl (Vo / c<<1), U Mbl MOKa He yMeeM Wux
NPaKTUYECKN UCMOSb30BaTh.




€, KaKk U B Cny4Yae KBaAaHTOBOW MeEXaHMKW, MHOrme npeackasaHus
UTENBHOCTU NMPOTUBOPEYaT UHTYNLUN, KAXKYTCA HEBEPOATHBIMU Y
OTO, OOHAKO, HE O3HA4Ya€eT, YTO TEOPUSI OTHOCUTENBbHOCTU
UTENBbHOCTU, TO, Kak Mbl BMAMM (NMMOO XOTMM BUOETbH)
U TO, KaKMM OH 4BMSIETCA Ha caMOM Aene, MOXET
Yoxe Oornblle Beka Y4YEHble Bcero mupa r|p06y+0T

NIbCTBYET OrPOMHbIN 3KCMepUMEHTarnbHbIM onbiT. MHOrMe crnencrems
TEOPUN WUCMOSb3YKTCA Ha npakTtuke. O4yeBMOHO, 4YTO BCe MNOIMbITKA
rHyTb CTO, obpeveHbl Ha npoBar, XoTa Bkl NOTOMY, HTO caMa Teopus
S Ha Tpu noctynarta [anunes (KOTopble HECKOSIbKO paclUMpEHbl), Ha
j OCHOBE KOTOPLIX MOCTPOEHA MexaHuKa HbloTOHa, a Takke Ha 4ONONTHUTESbHbIN
MOCTyfaT O MOCTOSAHCTBE CKOPOCTW CBeTa BO BCexX cuctemax ortcyeta. Bce
YeTblpe HE BbI3bIBAOT Kakoro nnmbo cOoMHeHus. bonee Toro, TOYHOCTb WX
NPOBEPKU SABMNSAETCA HACTONbKO BbICOKOW, YTO MOCTOSAHCTBO CKOPOCTU CBETa
NMOMOXEHO B OCHOBaHWE OMNpeferieHns MeTpa — eauHuubl AOfWHbIL, B
pesyrnbrate 4ero CKOPOCTb CBETa CTAaHOBUTCA KOHCTAHTOM aBTOMAaTUYECKW,
€eCIlnn N3MEPEHNSI BECTU B COOTBETCTBUN C METPOSIOrMYECKUMN TPEDOBaAHUSMMN.



{TEI PENATUBUCTCKOW AUHAMMKW

OMUCHIBAIOIINE 3aKOHBI MPUPOIBI, JOJDKHBI OBITh
TeJIbHO mpeoOpa3oBanuii Jlopenna. K MomeHTy
s, YIOBJIETBOPAIOIIAs JOTOMY VYCIOBHIO, YXKE
TpoanHamMuka Makceeiuia. OmHaKO ypaBHEHUS
HproToHa  OKa3zanuch  HEWMHBAPUAHTHBIMU
, Jlopennia, u nostomy CTO mnorpeboBana
pa ¥ YTOYHEHHUS 3aKO XaHUKH.

OBy Takoro IepecMoTpa OWHINTEHH TMOJOXKWI TpeOOBaAHUS
CTH 3aKOHA COXPAaHEHUSI UMITYJIbCA Y 3aKOHA COXPAHECHUS YHEPTUU
IX cucremax. Jljisi TOro, 4ToObl 3aKOH COXPaHEHHUs HMITYJIbCa
BO BCEX WHEPLUMAIBHBIX CHUCTEMAaX OTCYETA, OKa3aJloCh
BIM W3MEHUTHh ONpPEACICHWE UMIyJbca Tela. Bwmecrto
oro ummnyisca B CTO peramueucmckun umnynpc Teia ¢ Maccomn
0Csl CO CKOPOCTBIO 3alUCHIBAETCS B BUIE

TIpeoop




) TCJIa MOZKHO pacCMaTpuBaATb KaK
CKOM MaccChl Tejla Ha CKOPOCTb €Iro ABHIKCHU.
-~ TCJIa BO3PACTACT C YBCIMYCHHCM CKOPOCTH IIO

, TJIe MOoJ M IOHMMAaeTCs Macca
DO TIpU pasiYEe M K M_HECYIIECTBCHHO.



ONOPLHMOHAIBHOCTA MAcChl W SHEPTUU SABISIETCS OJHUM H3 CaMbIX
oB CTO. Macca u sHeprus ABISIOTCA Pa3JIMYHBIMA CBOMCTBaMU
TeJla XapaKTepHu3yeT €ro MHEPTHOCTh, & TAKXKE CIIOCOOHOCTh Tena
allMOHHOE B3aWMOJEHMCTBUE C JAPYrUMU TelaMu. BaxHeWmmm
BJISIETCSl €€ CIIOCOOHOCTh MpeBpamiarbcsi U3 OJHOM (OpMBI B
X KOJIMYECTBAX MPU PA3IUYHBIX (PU3HMUYECKUX IpoIleccax — B
HHUE 3aKOHA COXPAaHEHMs dHepruu. lIpomopruoHanbHOCTH
aKEHUEM BHYTPEHHEW CylIHOCTH matepuu. Dopmyna

T byHAaMEeHTanbHbIA 3aKOH NPUPOAbI, KOTOPbI MPUHSATO Ha3biBaTb
@3aumMocesi3u Macchbl U 3Hepa2uu.

uxcs yactuy (p = 0) E = E; = mc?

Takne 4actuubl HasbiBaloTCa 6e3maccosbimu. [Ina 6GesamacCcoBbIX 4YacTuy
CBA3b MeXay SHeprmen u MMnysribCOM Bblpa)aeTcs NPOCTbIM COOTHOLLEHNEM

E = pc.



A Teopua OTHOCUTESIbHOCTU

3naHa obulas Teopuss OTHOCUTENBHOCTH,
COBPEMEHHOE YYEeHNE O NMPOCTpPaHCTBE
MEHW C Teopuen TaroteHmns. Mo maclwtaby nepesopoTa,
BEPLUEHHOIro SNHLLUTEUHOM B ON3KNKe, ero 4acTo

CpaBHMBAKOT C HbIOTOHOM.
opusa otHocutenbHocTn (OTO) — dunsnyeckas Teopus

OCTpPaHCTBa-BPEMEHUN N TATOTEHUA, OCHOBaHa Ha
NepUMeHTaribHOM NpUHLNMNE 3KBUBANEHTHOCTH
rpaBUTaLMOHHON N NHEPLIMOHHOM MacC N NPearnonoXeHU O
NIMHENHOCTW CBA3U MeXAy MacCou U Bbi3biBaeMbIMU €10
rpaBUTaLMOHHLIMU 3d0doeKTaMM.



bIe NpUHUMNLI 0bLen Teopun
OTHOCUTENbHOCTU

TUBUCTCKOM TeopuMU rpasuTaLmm

nsa rpaButaunm HBIOTOHa OCHOBaHa Ha MOHATUM CWUIbl TATOTEHWUS,
BSeTca AanbHOLEUCTBYIOLWEN CUITOM — OHa OeUCTBYeT MIHOBEHHO
paccTosHUU. STOT MIHOBEHHBIN XapakTep OeNCTBUS HECOBMECTUM C
pagurMmou CoBpeMeHHOU PU3UKKU, U, B HaCTHOCTKU, CO CrieumnasribHom
)THOCUTENBbHOCTW, BbIBEAEHHOMN DNHLWITENHOM, NyaHkape n JlopeHuem
y. [lenctButenibHo, B 3TOW TeopuUn HUKakKas MHpopmMauns He MOXET
NUTbCA ObICTPEE CKOPOCTUN CBETA B BaKyyMe.

C npuHUMNOM MHBAPUAHTHOCTWN 3aKOHOB NPUPOAbLI, YHUBEpPCanbHbIN
XapaKkTep KOToporo bkl NnpeanonoXeH SUHLLTENHOM, YY4EHbIE NPpeanpuUHAnn
«noxopn 3a ceATbIM [paanem» — Teopuen rpaBuTaumn, Kotopasa oObl Obina
COBMECTMMA C HUM. Pe3ynbraToM 3TOro nomcka sisurnacb obuias teopumd
OTHOCUTESIbHOCTU, OCHOBaHHadA Ha NpuHUune ToX4eCTBEHHOCTU
rpaBUTaLMOHHON U NHEPTHOW MaccChbl.
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WM paBeHCTBA FPABUTALIMOHHOU U UHEPTHOU Macc

N MexaHuke HbloToHa cyliecTByeT OBa MOHATUSA Macchbl:
‘KO BTOPOMY 3aKOHY HblOTOHa, a BTOpPOE — K 3aKOHY
epBasg mMacca — WHepTHas (MNU UHEPLMOHHAasA) —
auuoHHoU cunbl, AENCTBYIOLLEN HA Teno, K ero
Hu0. Btopasa mac — rpaBuTauMoHHas (Unn, Kak €€ wuHorga
0T, TSXKEnas) — OnpeaensieT Cuny MpUTSXKeHUs Tena Apyrvmu
N ero COOCTBEHHYIO cuUny NpuUTsXKeHud. Boobuwie roBopsi, 3Tu OBe
MEPSAITCH, Kak BUOHO M3 ONMUCaHUS, B pasfiMYHbIX SKCepuMeHTax,
OBEPLLUEHHO He 0643aHbl ObITb NPOoNopUMOHaribHbIMKU ApYr OPYrY.
ragd NPOnopLUMOHanNbLHOCTL MO3BOMSET OBOPUTL O €AMHOW Macce Terna
erpaBUTALUNOHHbBIX, Tak U B rPaBUTALMUOHHLIX B3aMMOOENCTBUSIX.
UM BbIOOPOM eauHUL, MOXHO caenatb 3TW MacChbl paBHbIMU OPYr

Horaa npuHUMN paBeHCcTBa rpaBUTaLMOHHON U MHEPTHOM MacC Ha3blBaloT
cnabbIiM MPUHLNMOM SKBUBANEHTHOCTU. ANbOEepT SMHLITENH NOSOXKNIT €r0 B OCHOE

oblien Teopuu OTHOCUTESNBHOCTU.



TB0-Bpems OTO U CUNBHLIY NPUHLIMA

SHO CYMTaloT, 4YTO B OCHOBE o0Owen Teopuun
APUHLMN SKBUBANEHTHOCTU rPaBUTALMOHHOIO WU
00ObIYHO hOPMYNUPYIOT TaK:

pasmepaMm  ¢u3sudyeckass  cucmema,
1 f10/1€, Mo MNoeedeHuUD Heomsu4uMa om
9 8 YCKOpeHHoU (omHocumesibHO
ucmeme omcyéma, rno2pyxEHHou 8
rIpocmpaHcmeo-8pemsi creyuaribHoU meopuu
bHOCMU .

NHorga ToT XXe NpuHUMN NOCTYNMPYHOT Kak
«NoKarnbHY CNpaBeanIMBOCTb
crneumanbHOM TeEOPUN OTHOCUTENBHOCTNY
UM Ha3bIBalOT «CUMbHLIM MPUHLMWMNOM
SKBUBANEHTHOCTMY.



9TOT NPUHUMN OEUCTBUTENBbHO Cbirpan 6Gonbluylo pornb B
e Teopunm OTHOCUTESIbHOCTM WU UCMOSb30BasiCsA
aspabotke. OgHako B caMon OKOH4YaTernbHOW dopme
He COOEepPXWUTCS, Tak Kak NPOCTPaHCTBO-BPeEMS Kak
HOW CUCTEME OTCYETaA B creumnaribHom Teopumn
KPUBSTEHHBIM — MSIOCKUM, a B 06LLEN TEOPUM
HOCTM OHO geTca nobbiIM  TENOM W MMEHHO €ero
1€ BbI3blBAET rPaBUTALIMOHHOE MPUTSHKEHUE Ter.

AHarnorn4yHbiM obpas3omM HE COBCEM KOPPEKTHbLIM ABIIAETCA U
Ha3BaHMe «obuasa Teopust oTHOcUTENbHOCTU» . OHa ABNAETCS
NULLb OQHON U3 MHOXECTBa TEOpPUi rpaBuTaunm,
paccMaTpmBaeMbIX pU3nKamm cemnyac, B TO BpeM4 Kak
cneuunarnbHasi TeOpuUsa OTHOCUTESTbHOCTU SIBMSIETCS
NPaKTUYeCKM OBLLENPUHATON Hay4YHbIM COOOLLECTBOM U
COCTaBIIFEeT KpaeyrosibHbli KaMeHb 6a3nca coBpeMEHHOM
Jon3nKN.



Hue OTO ansa cospemeHHOU (PU3UYECKOU
KAPTUHLL MUpa

3blBaeT BOEOMHO MpoCTpaHCTBO U Bpemd, To OTO

eANHYI0 CBA3b: MNPOCTPaHCTBO-BpeMSA-MaTepus.
NMosAcCHeHa caMuM OWUHLUTEeNHOM: «PaHbuwe
o/fiaz2asnu, 4ymo ecrnu 3 BceneHHolU ucyesnia ecsa Mamepus, mo
ocmpaHcmeo u ’ 15 COXpaHU/IUCh bbl; meopus
HocumesibHocmu ymeep)Kaaem ymo emecme ¢ Mamepueu uc4yessiu
fpocmpaHcmeo, U 8peMsi».

Teopnsas OTHOCUTENIBHOCTU MOSIHOCTbKD  OTKasblBaeTca  OT
eCTBYILWMX B Knaccuyeckom «uU3nke npeacrtaBrneHnnm o
TpaHCTBe, BpeMeHn U matepun. OTHOCUTENbHbI HE TOMNbLKO BCE
€HUS B MNPOCTPaHCTBE U BpeMeHu (TaK Kak OHW 3aBUCAT OT
OBWKEHUS Habniogatens), HO M cama CTPYKTypa MpOCTpaHCTBa-
BPEMEHWN, KOTOpas onpeaensercsa pacrnpeneneHnem BeLWecTBa BO
BceneHHoM. A Tak Kak BeLIeCcTBO pacnpenerneHo Bo BceneHHom
HEPABHOMEPHO, TO MPOCTPAHCTBO WCKPUBIIEHO U BPEMS B pasHbIX
YyacTax BceneHHOW TeYeT C pa3HOW CKOPOCThLIO.




Ie cnepctemua OTO

Ka3aHHbIMM W MNPOBEPEHHBLIMU 3SKCMEPMMEHTaNbHbIMU
eopun OTHOCUTENBHOCTM CTanuM TPWU KraccUYecKmx
HUXXE B XPOHOMOIMMYECKOM ropsiake UX nepBou

HUTESbHbIW COBUT Mepu opbutel Mepkypus rno
HUIO C NpeackasaHaAMKM MO MexaHnke HeloToHa.

HEHWE CBETOBOIO J1y4a B rpaBUTallMOHHOM MoJie

rpaBVITaLI,I/IOHHOG KpaCHOe CMeLleHne nin, 4T1o 1O Xe camMoe,
3amMesieHne BpemMeHun B rporaBUTallmoHHOM MNore.



% TTpobnemsr OTO

aHALLYCA N3-3a OQHOPOAHOCTM BPEMEHU, a B 0OLLeN
W, B OTNINYME OT crneunanbHon, BoobLle roBopsi, BpeMs
COXpaHEeHMs 3Heprum MoxeT ObiTb BblpaxeH B OTO
, To ectb B OTO He cyLlecTBYeT TaKkoil BenUYMHBI,
eHTHon 3SHeprum B CTO, yTOobbLI MHTErpan OT HEE MO MPOCTPAHCTBY
Nnicsa nNpu ABMXKEHUN MO BPEMEHN.

KBAHTOBAA (PU3UKA

BHOM npobnemon OTO C COBPEMEHHOM TOYKU 3peHUs sBnAeTcd
HOCTb MOCTPOEHUS AN HEE KBAHTOBO-MOSIEBOM MOAENN KaHOHWYECKUM

U B peanusauun takon nporpammbl ansg OTO Tposikne: BO-NepBbIX, Nepexos
OT KMaCCUYECKOro raMunbTOHMaHa K KBaHTOBOMY HEOAHO3HayeH, Tak Kak onepaTopsbl
OWHAMUYECKUX  MEPEMEHHbIX HE  KOMMYTUMPYIOT  Mexay  cobon;  BO-BTOPbLIX,
rpaBUTaLMOHHOE NOfe OTHOCUTCS K TUMY MOSEN CO CBA3SAMMU, AN KOTOPbIX CTPYKTypa yxe
KflacCuYecKkoro (pasoBOro MNpPOCTpPaHCTBA [OOCTAaTOMHO CIIOXKHA, a KBaHTOBaHME WX
Haunbornee npaAMbiIM METOAOM HEBO3MOXHO; B-TpeTbkx, B OTO HeT BbIpaXXEHHOro
HanpasneHnsi BPEMEHN, YTO COCTaBMNSAET TPYAHOCTb NPU ero HeobxoOUMOM BbIOENEHNN U
nopoXxaaeT NpobrnemMy MHTEpNpeTaunmn NOy4YEHHOro PeLLEHNS.



oaTeepxaaroume obuyro
MO OTHOCUTESNbHOCTU

BUBAJIEHTHOCTU

NbKY B OCHOBE TEOpU TEHUSA SNHLITENHA NEXNUT NPUHLAN
B/BaNeHTHOCTU, ero npoBse C MakCMManbHO BO3MOXHOM

ThIO ABMSAETCA BaXKHENLLEN IKCNEPUMEHTANIbHOW 3a4a4en. Jl.
3y (L. Eotvos) ¢ nomoLLbo KPYTUIBHBIX BECOB JOKa3ar

MBOCTb MPUHLIMMNE 3KBUBANEHTHOCTU C TOYHOCTLIO A0 10 8 |
(R. Dicke) ¢ coTpyaHukamu gosen TouyHocTb Ao 10 10, a
B.B. BparuHckuit ¢ cotpygHukamm -- oo 10 2 .




SPUMEHTbI Mf
ONMHEYHbIX 3aTMEHU
nyya ceeTa OT NPAMOW.
1 ans ConHua paBeH:

ApuuesrbHbIN NnapameTp (B 4aHHOW NOCTaHOBKE
9KCNepUMEHTa OH NPUMEPHO paBeH paguycy ConHua)



B none ConHua

UMEHT, NoaTBepXaaroLLmii
Hana B none ConHua.CurHan
TMCTPUPYETCH BpEMS
ayYeHne BpeMeEHHN
aTtHo B norne ConHua

NPOCTPAaHCTBO-
bl ConHua He

aXeHun).



npoTts>keHun 6onee 100 net Teopusa SUHLLITENHA

€T CBOK HEODObIYanHYK CTPOMHOCTb, 3KOHOMHOCTb
N KpacoTy. Ha gaHHbIN MOMEHT CcyLlecTBYeT
MMEHTOB M HabnNaeHN, NoATBEPXOAOLLINX
TEOPUN OTHOCUTENBHOCTU DUHLLTENHA U
YECKUX ABIEHNIN, NPOTUBOPEYALLNX EN.

CnepoBatenbHo, OTO ckopee 8epHa YeM HET.

OTa Haf 3Ton Teopuen bbina Henerkon. ANHWTenH nucan: «B
ceeme yxxe docmuaHymbIX 3HaHUU mo usu UuHoe
aqyHoe docmuxeHue Kaxemcs rnodmu camo cobou
3yMerouwuMcs, U e2o cyms 6e3 ocoboz2o mpyoa
criocobeH yxeamuma /1060U mario-MasibCKu
epamMomHbitu cmyoeHm. Ho 20061 U3HypumersibHbIX
[MOUCKO8 80 Marsie, HarloJTHEHHbIE CMpPacmHbIM
cCmpemMsieHUEM K UCMUHE, CMEeHOU y8epeHHoCcmu U
pasoyaposaHusi, U, HakoHel, 8bIx00 pabomebi 8 ceem -
3MO CrOCOBEH MOHSI It /11t TNGHT, XMO MepPEeXXUusi ece



