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1. 3 uctopun npeacTaBiIeHUd O TPOCTPAHCTBE U
BpPEMECHU

2. CoBpeMeHHBIE MPEACTABICHUS O IPOCTPAHCTBE U
BpPEMECHU

3. Hayunas peBomronus 19-20 Beka 1 ee BIMSHHUE Ha
KOHIICIIIIUIO TPOCTPAHCTBA U BPEMEHHU



ITIPEJICTABJIEHWA JPEBHIX O
[TPOCTPAHCTBE

KoHeuHOCTh
ACUMMETPHYHOCTH (BBIJCIICHHBIC MECTA M HAIIPaBJICHUS:
[ICHTP-Kpali, BEpX-HU3)

CIIOMCTOCTh, PETHOHAIBLHOCTh: BbIICJICHHUE CII0EB, chep,
PETHOHOB (IMMOA3EMHBIN ¥ 36MHON MHUp, MOUTYHHBIN H
HaJTYHHBIH MUp, cdepa 3Be31)



ITIPEJICTABJIEHWA JPEBHIX O
BPEMEHUN

LIAKITMYHOCTH

CraanallbHOCTh (pOXKICHHUE, IETCTBO, FOHOCTD, 3PEIIOCTh,
CTapOCTh, CMEPTh)

COOBITUMHOCTB: MEpPa BPEMEHHU KaK YHCJIO COOBITUI



NJESA ITYCTOTbI

AHTHuHbIN atomu3M (JleBkumm, J{eMOKpPHT): eCTh
OCCKOHEYHAsl MyCTOTa, B KOTOPOM JABHKYTCS aTOMBI



‘PassuTHe npeacTABJICHHi 0 MPOCTPAHCTBE H BPEMEHH

B Hayke HCTOPUYECKH CIIOKHIIUCH {BE KOHIETIIHH
B IOHMMaHHM IIPOCTPAHCTBA ¥ BPEMEHU

e

. CyOcTannuaibHas KOHUENUHS

PensiiHOHHAA KOHUENnUus

[IpocTpaHCTBO M BpeMsA — HEYTO CaMo-

CTOATENIBHO CYHICCTBYIOUIES HApAAY C Ma-

TepHel, KaKk €e IyCThie BMECTHIHIIA.
[IpoctpancTBO —— wiCTad NPOTSHKCH-
HOCTB. BpeMs — 4KCTas IIHTENbHOCTD, B
KOTOpble KaK OBl «IIOTPYXEHBI», «IOME-
LIEHBI» MATEPUATIBHBIE 00BEKTHI |

- (lemoxput — U. HbtoToH)

ITpocTpancTBo M BpeMst — HE 0CO0BIE
CyGCTaHLMANBHEIE CYIIHOCTH, 8 QOPMBI
CYIECTBOBAHHSA MaTepHATbHAIX 00BEK-
T0B. IIpOCTPaHCTBO BBIpAXaeT COCY-
H[eCTBOBaHKE 00BEKTOB, BpeMs — HO-
CEOBATENBHOCTh HX COCTOSAHHH

. (Apucrotens — I'. JIeHOHHL)




COBPEMEHHDLIE TTPEJCTABJIEHNA O
[TPOCTPAHCTBE U BPEMEHU




OO0mas XxapakTepuCcTHKAa T€OPHH OTHOCHTEIbHOCTH

Teopuss OTHOCHTEJIbHOCTH

O Bxmouaer B cebs YacTHYIO U 061HYIO TEOPHIO OTHOCHTEILHOCTH.

O OCHOBBIBAeTCS:

M Ha nocmyaame OMHOCUMENbHOCMU, YTBEPXKOAIOIEM HEU3MEHHOCTh (bH:m— |
YEeCKUX 32KOHOB MPU [epexoje OT OAHOW CHCTEMBI OTCYETAa K APYrou;

W Ha nocmyaame ROCMOSAHCMBA CKOpOCmuU ceéema.

O BckpbUta KOHKPETHBIE (POPMBI OPraHMYECKON B3aMIMOCBSI3H ITPOCTPAHCTBA |
H BpeMeHU. [IpoCTpaHCTBO M BpeMsl MEepecTa pacCMaTPUBATLCA KAaK HE3aBUCH -
- MbI€ JIpYT OT Apyra CyliHocTH. B (pu3uky BBOOAMTCS mpeAcTaBIeHHE O IPOCTpaH-
CTBEHHO-BPEMEHHOM YETBIPEXMEPHOM KOHMUHYyyMe'.

O YcraHoBWJIa 3aBHCHMOCTH IIPOCTPAHCTBA U BPEMEHM OT pacHpele/ICHHs
OBUXCHHUS U MaTepyy, T.e. IOKasaja TEM CaMbIM OTHOCHTEIBHOCTE CBOMCTB IIpO-
CTpaHCTBa-BpPEMEHH.

0O Bckpblla OTHOCUTENBHOCTh MacChl M SHepruu. Teopusi OTHOCUTEILHOCTHU
CBsI3aJla MAacCy U 3HEPIUIO COOTHOLIeHUEM EF=mc? (roe ¢ — CKOpPOCTb CBETA).

O YcraHoBiUIa 3KBUBAJIECHTHOCTb TSKEJION M MHEPTHOM Macc.

' Konmumyym — HENPepHIBHOE, CBA3AHHOE, JEAOCTHOE €AMHCTBO TOMEK, YMCEA MAM (PUIUYECKMX BEAMUMH.



IIpocTPpaHCTBO M BpeMsi B TEOPHM OTHOCHTEJIbHOCTH

CneunanbHas teopusi orHocureabHoctu (CTO)!

0O VYcraHoswia CBsA3b MEXOIY MACCOM M 3Heprueu. 3aKOH COXpaHEeHUsI MacChl
U 3aKOH COXpaHEHUs SHEPIrUuU MOTEPsIM CBOIO HE3aBUCHMYIO JIpYyI OT Apyra cIipa-
BEUIMBOCTh U OKa3aJIMCh OOBEAMHEHHBIMM B €1MHBIA 3aKOH COXPaHEHHUsI SHEPTUU
mian macchl (B. T'eiizen6epr). Kaxnoit Macce COOTBETCTBYET 3HEPIrus; JI00N dHEP-
rmu — macca. Bcakui rmpoliecc, UAyIUi ¢ BbIACJIECHUEM 3HEPTUH, CBSI3aH C MOTE-
peii Maccel, U OOpaTHO, npuo6pe'ra;1 SHEPIUIO, TEJIO OJHOBPEMEHHO IpHOOpeTaeT
H Maccy.

O YcraHoBwia, 4YTO 21600JIIOTHOI/I OﬂHOBpeMeHHOCTI/I COOBITHI, MPOUCXONS-
LMX B pa3sHbIX CUCTEMAX, T. €. B pa3HBIX YCIOBUSIX OBIDKCHMSI, HE MOXET ObITh, 0O
HE CYLIECTBYET €IMHOrO BCETAa U Be3JA€ PaBHOMEPHOIO [IOTOKa BPEMEHM, YTO 3Ta
OMHOBPEMEHHOCTh HOCHUT OTHOCHUTEJILHBIN XapakKTep.

o Jokaszana, 94Tro l'[pOCTpaHCTBCHHbIC U BpeMEHHBIE XapaKTepPUCTUKU B pa3—
JMYHBIX COOTHOCHUTEJIbHBIX MAaTEPUAIbHBIX CUCTEMax OTcyeTa OyAyT pa3iMYHbIMU.
DT UBMEHEHHUsI 3aBUCSIT OT CKOPOCTHW OTHOCHTEJIBHOIO ABMKeHHUs1 Tel. Ilo mepe
BO3pacTaHUsl CKOPOCTH ABMKCHUS IUTMHA ABMKYLLUEroCs Teja B HalnpaBJICHUU IBU-
KEHMsl COKpall@eTCsi M TEYCHHEe BPEMEHU COOTBETCTBEHHO 3aMEUISICTC (pesisTu-
BUCTCKOE 3aMeJIEHUE BPEMEHHU).

O VYcraHoBWIA 3aBUCUMOCTH IMPOCTPAHCTBEHHbIX M1 BPEMEHHBIX XapaKTepI/IC-
TUK OT ABWXKYLUUXCSA OTHOCHUTEJIBHO IAPYI APYra MarepUajibHBIX CUCTEM.

O YcTaHOBWIA OPraHUYECKYIO CBsI3b IIPOCTPAHCTBA U BPEMEHU, CBsI3aB HX B
€AMHOE 1LeJI0e — IPOCTPAHCTBEHHO-BPEMEHHOW KOHTUHYYM. » :



~ O6was teopusi otHocHTebHOCTH (OTO)

0 Jokasana ewe OOIBLIVIO HEMOCPENCTBEHHYIO 3aBUCKMMOCTD CBOMCTB IIpC
CTPAHCTBA-BpEMEHM OT ABIKYLIEHCA MATEpWH, B YaCTHOCTH OT KOHLEHTpaLMy
JIBIDKCHUS MAaTEpUAIbBHBIX Macc. '

0 VCTaHOBWIA, YTO OTKJIOHEHHME PealbHBIX CBOMCTB MPOCTPAHCTBA OT EBKIIK
JIOBBIX («KpUBH3HA» TIPOCTPAHCTBA), 4 TAKXKEe M3MEHEHHE PUTMA TCUCHHS BPEMEH
00YCIIOBIMBAIOTCA MaTepUaTbHBIMK MAaccaMu, MoisMy TaroTeHud. Ilpu Hatudu
CUJIBHBIX TIOJIEN TATOTEHMS MCKPUBICHME MPOCTPAHCTBA YBEIMYMBACTCA, A XO
BPEMEHH 3aMEIUIAETCS. | |

‘Q  [IpocTpaHCTBO-BpeMs SBJISETCS BBIPAXCHUEM Haubolee OOIIMX OTHOLL
HUI MaTepUaTbHBIX OOBEKTOB M BHE MATEPHM. CYILIECTBOBATL HE MOXET.

a TIpocTpaHCTBO ¥ BpeMsi — HE CaMOCTOSITE/TBHBIE cyﬁcTaHmm a Q)opM
cymeCTBOBaHm{ €IMHCTBEHHON CyOCTaHIIUY — MaTepI/m

' CTO cospana A. DitnmuTeittom B 1905
. 2 0TO cospana A. Dvnwreiirom 81916 .



CUMMETPUA

1 CuMMeTpHs — HHBapUAHTHOCTh B MPEOOPA30BAHUSX

)

)




CUMMETPUN ITPOCTPAHCTBA U
BPEMEHMU

1 ODHOPOIHOCTH: OAMHAKOBOCTHh BO BCEX TOUKAX

1 M30TpONHOCTh: OAMHAKOBOCTH BCEX HAIIPABIICHUM




MEPHOCTD

3-MEepHOCTh NMPOCTPAHCTBA: HY)KHO TPU BEJIWYMHBI (JIJIMHA,
IIMPUHA U BBICOTA), YTOOBI ONPEICIINTH ITOJ0KCHHUE TOUKH B

IIPOCTPAHCTBE

1-MepHOCTH BpeMEHH: HYKHO OJHO YHCJIO, YTOOBI
ONPEICIUTh MOMEHT COOBITUSI BO BPEMEHH




HEIIPEPBIBHOCTDb

HenpepblBHOCTh MPOCTPAHCTBA: IPOCTPAHCTBO JCITHUMO J0
OECKOHEYHOCTH

HEHQGQI)IBHOCTI) BPEMCECHHN: BPCMA COACPIKHUT CKOJIb YI'OAHO
MaJIbIC MHTCPBAJIbI



bECKOHEUHOCTD

BeCKOHEUYHOCTh MPOCTPAHCTBA: MOKHO BBIMTH 3a IPaHMIIBI
000M, CKOJIb YTOAHO OOJIBIIONW 00JaCTH MPOCTPAHCTBA

BeCKOHEYHOCTh BpeMeHH (BEYHOCTh): Y BpEMEHH HET HU
Hayajia, HA KOHIIA




OGuiasi XapaKTEepHCTHMKA NMPOCTPAHCTBA M BPEMEHM

IIpocmpancmeo u epemsn — obuiue Popmbt KOoOp-
SuHayuUU MaAmMepualbHbix 006eKmo8 U uUxX cocnio-
AHUU
P 5
IIpocmparncmeo — 3TO COBOKYIHOCTE OTHO-

IIECHUH, BBHIPAXKAIOIIUX KOOPIAMHAIINIO COCY-
IECTBYIOUINX OOBEKTOB, HUX PACHOJIOXEHHE
JAPYT OTHOCHTEJIBHO APpyra ¥ OTHOCHTEIbHYIO
BEIUYHNHY (PacCTOSAHUE I OPHUEHTAaIHA)

0O0O0O

IIpocTpaHCTBO:
TPEXMEPHO
OAHOPOAHO (paBHOIIPaABUE BCEX €ro Todek)
H30TPOIIHO (paBHOIIpaBHE BCEX €ro
HaAIIpaBJICHHH )

L

Bpemsi — COBOKYINHOCTE OTHOIIICHHH,
BBIPAXKAOIIHUX KOOPJAHHAIIHIO CMEHSIIO-
LWUX APYTr Apyra COCTOSIHUHM (SIBJISHMIH),
HX TIOCJEAOBATECIbHOCTL W JIHTEIIb-
HOCTBb

.|
J

BceoOiuue cCBOHCTBA:
OOBEKTHBHOCTB IIPOCTPAHCTBA M BPEMEHH
BCEOOUIHOCTH NMPOCTPAaHCTBA U BPEMEHH

|

Bpems:
Q OAHOMEPHO
O - OAHOPOIHO (PaBHOIIPaABHE
BCE€X MOMEHTOB BPEMEHH)
HEeoOpaTHuMo

[ |




HAYUYHAS PEBOJIIOLIMS 19-20 BEKA
1 EE BJIUSIHUE HA KOHIIEILIMIO
[TPOCTPAHCTBA U BPEMEHU




TEOPUA 110JIA

KoHuenuusa 1ajJbHOAENMCTBYUS. MTHOBCHHOEC
pacnpoOCTPAHEHUE B3AUMOJICUCTBUM B MIPOCTPAHCTBE HA

TIOOBIX PACCTOSTHUSX

KoHuenuus 0JU3K0ACHCTBUA: PACIIPOCTPAHECHUE
B3aMMOJICUCTBUU C KOHEUHOU CKOPOCTBHIO B IIPOCTPAHCTBE
(KOHIIEIIUS T10J15)




TEOPUA OTHOCUTEJIbHOCTH

B3anmMornepexo1 MpoCTPaHCTBA M BPEMEHH, KOHIICTIIUS
4-MEpHOTO MPOCTPAHCTBA-BPEMEHU (USTHIPEXMEPHBIH
KOHTHHYYM)

3aBUCUMOCTh CBOMCTB IPOCTPAHCTBA-BPEMEHU OT
IBIDKECHHSI OOBEKTOB (3aMEUICHUE BPEMCHH,
COKpAILIEHUE JUUIMHBI, OTHOCUTEIIbHOCTD
OJHOBPEMEHHOCTH, BO3PACTAHUE MACCHI)

Bo3poxaeHue arpuOyTHBHONM KOHIECHIIMHY IIPOCTPAHCTBA
1 BPEMEHU



KBAHTOBAA MEXAHHUKA

I/II[GH JAUCKPCTHOCTU. KBAHTOBAHUC (I)I/IBI/I‘ICCKI/IX BCJINYHUH, B
TOM HHCJIC IIPOCTPAHCTBA U BPCMCHH, CYILICCTBOBAHHC
MHWHHUMAJIBHOI'O PACCTOAHHUA U MHTCPBAJIa BPCMCHHU

J1OMOJTHUTENIBHOCTD: IPOCTPAHCTBO-CKOPOCTh U BPEMSI-
SHEPIUs



JIOKAJIbBHDLIE ITPOCTPAHCTBA U
BPEMEHA

buosioruyeckoe mMpoCTPAHCTBO U BPEMSA: HATUYME BHYTPEHHEN
Cpeabl OpraHun3Ma, CBOE BPEMsl, U3MEHEHUE TEMIIA BPEMEHHU,
aCUMMeETPHS OHoorndeckoro npocrpanctsa (Li-u3omepsr)



