'raBa 6
IleTAs11 BO BpeMeHHU

O aa, M1 ChIH,
B IIPOCTPAHCTBE BpeMs 3Aech!

Puxapd Baznep. ITapcugarv

Bce 3HaroT, Kak BHITASAUT MalllMHA BpeMEHHU: 9TO TaKMe CTUMIIAaHKOBCKHE CaHM
C KPaCHBIM OapXaTHBIM KPECAOM, [IePEAMBAIONMMHUCS OTOHbKAMH M TUTAHTCKUAM
BPAIAIOIIMCS IITYPBAAOM IT03aAH. AAS TIPEACTABUTEACH FOHOTO IIOKOAEHHUS CHOC-
HOI1 3aMeHO OyAeT HaBOPOYEHHBIH CIOPTUBHBII ABTOMOOHUAB, YBEIIAHHBIN XUTPbI-
MU [IPUCIOCOOACHIUSIMY, & HAIIK OPUTAHCKYE YHTATEAN HABEPHSKA OTAAAYT IIPEA-
[OYTEeHNE AOHAOHCKO IOAULeNCKOl1 6yaKke B cTrAe S0-X rop0B.! DyHKIIOHAABHBIE
HOAPOOHOCTH MOTYT Pa3HUTBCSI OT MOAEAH K MOAEAH, HO OAHO M3BECTHO TOYHO:
OTIIPaBASISICH B ITyTeIIeCTBIE BO BPEMEHH, MAIlIMHA 00sI3aHa AeMATePUAAN30BATHCSI
B 00AaKe crierjdpGPpeKTOB, AASI TOTO YTOOBI BOSHHKHYTD TA-TO 33 MHOTHE ThICSIIeAL-
THSL B [IPOLIAOM AU OYAyIIEM.

OaHaxo Ha caMOM AeAe BCe IIPOUCXOAUT coBceM He Tak. He moromy, uro myTe-
IIeCTBUSA BO BpeMEHH HEBO3MOJKHDI, @ CaMa MAeS BBHITASAUT HeAeTIHIIeH; peaAbHbI
HAH HepeaAbHBI ITyTELIeCTBHsI BO BpeMeHH — BOIPOC KyAd 60Aee CAOXKHBIM U He-
OIIpeAeAeHHDbIH, YeM BbI MOXeTe cebe BOOOpasuTs. S MHOrO pas mopdepKuBaA
CXOACTBO BPeMEHH C MMPOCTPAHCTBOM. IIpOAOAKHM 3Ty MBICAB: €CAM BaM ITOBE3eT
HATKHYTbCSI Ha PabOdYyio MALIMHY BpeMeHH B AA0OPaTOPUH KaKOTO-HUOYAb CyMa-
CIIEAIIETO U300peTaTeAs], TO BB YBUAUTE OOBIMHYIO «MAIIHHY IPOCTPAHCTBA» —
faHAABHOE TPAHCIIOPTHOE CPEACTBO TOI'O HAM HHOTO POAQ, IPEAHA3HAYEHHOE AASL
IepeMenjeHus U3 OAHOTO MecTa B Apyroe. EcAr yx BaM XO4eTcsl BU3yaAM3UPOBATh
Iy TelleCTBHE B MAIINHe BPEMEHH, IIPEACTABASIITe cebe ee CTAPT KAK 3aITyCK KOCMHU-
4eCKOro KopabAs, a He Kak UCYe3HOBEHHe B KAYOax AbIMA.

Tax 4TO e B ACHICTBUTEABHOCTH IIOAPa3yMeBaeT ITyTelleCTBUe BO BPeMeHHU?
AAS Hac HHTepeC MOTYT IPEACTABASITh ABA CAydasi: ITyTellleCTBHeE B OyAyliee U Imy-
TellecTBHE B IIPoLIAOe. B Gyaylriee OmacTh A€rKo: Kak CHAEAU B KPECAE, TaK U [IPO-
AonaxaitTe cuperb. Kaxkablil 4ac BbI 6yaeTe epeMeInaThcsl pOBHO Ha 4ac B Oyayiiee.
Bor Bospasure: «Ho Beab aTo cxyuHo! S x04y momacTs pAaseko B Oyayliee U Kak
MOXHO OBICTpee€, a He IIePeIIOA3aTh 32 KAXKADII 9aC BCETO AUIIb HA OAMH 4aC BIIEPEA.
51 X049y yBHAETD ABAALIATh YeTBEPTHIN Bek elrie A0 obepal>» OAHAKO HaM H3BECTHO,
4YTO HEBO3MOXKHO ABUTATbCS CO CKOPOCTDIO, IIPEBhIMAOIIe OAMH Jac B YaC OTHO-
CUTEAbHO JacOB, KOTOpbIE ITyTEMIeCTBYIOT BMecTe C BaMU. Bl Mo)keTe MOmbITaTbhCA
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HePeXUTPUTD Cebsl, MOTPY3UBIINCH B COH HAH B HCKYCCTBEHHYIO KOMY, HO BpeMs
UATHU He TIepecTaHeT.

C ApyToit CTOpOHBI, BbI MOXKETe U3MEHUTD IPOMEXYTOK BpeMeHH, 3aTPadiBaeMbIit
Ha IPOXOXKACHHE BAOAD Balllell MUPOBOY ANHUH 110 CPABHEHUIO C MUPOBBIMU AUHH-
SIMM ADYTHX AfoA€H. B HpIoTOHOBCKOM BceaeHHOIT 3TO HEBOBMOXKHO, TaK KaK BpeMs
YHUBEPCAABHO U BAOAD BCEX MUPOBbIX AUHHI, COEAUHSIOINX OAHH U T€ XK€ ABa CO-
OBITHSI, IIPOXOAUT OAUH M TOT Ke Tlepruop BpeMeHH. OAHAKO CIIEIIHAAbHAS TeOPHs
OTHOCHUTEABHOCTH ITO3BOASIET HaM YIIPABASATb IPOMEXKYTKAMU BPEMEHHU ITyTeM Iepe-
MeIIleH s B IPOCTPAHCTBE. ABIDKEHHIO 6e3 yCKOPeHHs COOTBeTCTBYeT CaMbIi AAUH-
HBILi1 BpeMEHHON HHTEPBAA MEXKAY ABYMsI COOBITHSIMH; [IO9TOMY €CAU BbI XKEAAETe
6bIcTPO (C Balleil TOYKM 3PEeHHsT) OACTb B GyAyIjee, BAM Hy>KHO BCETO AUIIb ABU-
raThCsl CKBO3b IIPOCTPAHCTBO—BPEMsI 110 CHABHO MCKPUBAGHHOMY ITyTH. Bbr Moske-
Te YAETETb B MeXK3Be3AHOE POCTPAHCTBO HA CKOPOCTH, BAM3KOI K CKOPOCTH CBETA,
a 3aTeM BEPHYTbCS UAM, €CAU 3allac TOIAMBA HA Balllel paKkeTe AOCTaTOYHO BEAMK,
IPOCTO ACTATh KPYTAMHU Ha CBEPXBBICOKOM CKOPOCTH, HIKOIAQ OCOOEHHO He YAAASIACH
OT CTApTOBOY TOYKHU B MpOCTpaHcTBe. Koraa BbI Mpu3eMANTECH U BRIACTE U3 KOC-
MHYECKOTO KOpabAst, IOMUMO TOAOBOKPYIKEHHS y BaC OyAeT IOHMMAHHe, YTO BBI
«TIEPeMeCTHANCH B OyAyIriee, HAM, TOUHEE, YTO BAOAD BaIIeFl MHPOBOM AMHUH ITPO-
IIAO MEHbIIE BpEMEHH, 1€M BAOAb MUDOBBIX AMHUH BCEX TEX AFOAEH, C KOTOPHIMHU BbI
HOPOIJAAKCH TIpH cTapTe. IlyTenrecTBoBaTh B OyAyIee IPOCTO, A KK OBICTPO BbI
OyaeTe IepeMeIaThcsi — BOIPOC HCKAIOUUTEABHO BAIIHX TEXHOAOTMECKIX BO3MOXK-
HOCTe#l. ITO a6COAIOTHO He MMPOTHBOPEYUT GYHAAMEHTAABHBIM 3aKOHAM PUSHKH.

OAHAKO B KaKOF-TO MOMEHT BaM 3aX04YeTCsl BePHYTHCSI OOPATHO, U TYT BBI CTOA-
KHeTeCh C HACTOSIIUMHU TPYAHOCTAMIL. [AQBHbIE ITPOOACMBI Iy TEIIeCTBUS BO BpeMe-
HU CBSI3aHBI KaK pa3 C Iy TENIECTBUEM B NPOULAOE.

JKyAbHHY9€CTBO C IPOCTPAHCTBOM—BpeMeHeM

HecMmoTps Ha ypox#, KOTOPbIE MbI I3BACKAH M3 $HABMOB 0 CyTiepMeHe, ITy TelleCTBIe
Ha3aa BO BpeMeHHU He O3HA4aeT M3MEHEHNS HallPaBACHIS BpaljeHust 3eMAU Ha 06-
paTHOe. B 3TOM AOAXKHO Y4acTBOBATh CaMO IPOCTpaHCTBO—BpeMs. Ecan Toabko,
pasyMeeTcsl, BBl He pellIUuTe CXYAbHHUYATD, HAYAB ABHIATbCS CO CKOPOCTBIO BBINIE
CKOPOCTH CBeTa.

B HpIOTOHOBCKOI1 BCeaeHHOIT BOIPOC Iy TelIeCTBUSI Ha3aA BO BpeMeHH Boob1ie
He CTaBUTCS. MUpOBbIe AMHHH IIPOH3AI0T IIPOCTPAHCTBO—BPeMs, KOTOPOe OAHO-
3HAYHO Pa3AeAsIeTCs Ha TPeXMepHble MOMEHThHI PABHOT'O BpeMEHH, U IIPAaBUAO O TOM,
YTO MHpPOBbIE AMHHU He MOTYT MEHSTb HaIlpaBA€HHe U BO3BPAIJaThCs HA3aA, He-
pymumMo. B criermaAbHOM TEOPUH OTHOCUTEABHOCTH A€Ad OOCTOSIT He HAMHOTO
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Ayuire. OnpepeseHHe «MOMEHTOB PaBHOTO BpeMeHU > BO BceAeHHOM AOCTaTOYHO
[IPOU3BOABHO, OAHAKO B K&XKAOM COOBITHU MbI CTAAKMBAEMCS C OTPAaHUYEHUSIMH,
HAKAAABIBAEMBIMU CBETOBBIMU KOHYCaMH. Byayun cymjecTBamu, CAGAQHHBIMH U3
OOBIMHOI MAaTEPHUH, MbI BBIHYKACHBI ABUTATbCSI 13 AFDOOIO COOBITUS BIIEpeA, BHYTPb
CBeTOBOro KoHyca. IToaToMy y Hac HeT HMKAKOro IIaHCA BEPHYTHCS BO BPEMEHH
HAa3aA; Ha AMarpaMMe NpOCTPAHCTBa—BPEMEHH MBI HEYCTAHHO IIaraeM BBEpX.

Ecau 6b1 MbI GbIA CACAQHDI U3 4€I0-TO HEOOBIMHOIO, HALIPUMED MAXUOHO8 — Ya-
CTHI], CKOPOCTb ABIDKEHHUS KOTOPBIX BCETAA IIPEBhIIIAeT CKOPOCTD CBETA, CUTYaL
6Ob1Aa 661 HeMHOTO HHTepecHee. K coXxaAeHHIO, MbI COCTOUM He M3 TAXHOHOB, U eCTh
BECKIe OCHOBAHMS [I0AAraTh, YTO TAXUOHBI BOOOIIe He CYIeCTBYOT. B oTAndume o
OOBIMHBIX YACTHL], TAXUOHBI BCETAQ BBIHYKAEHBI ABHTATCSI 32 IIPEAEAAMH CBETOBOTO
KOHyca. B crierinaAbHO# TeOpHH OTHOCHTEABHOCTH 0O'BEKT, ABIDKYIIHFIICS BHE CBETO-
BOTO KOHYCA, C TOUKHU 3peHHsI HeKOTOPBIX HAOAIOAATEACH IIepeMelaeTCst BO BpeMeHH
Hazaa. Kpome Toro, cBeToBbIe KOHYCBI — EAMHCTBEHHbBIE CTPYKTYPBI, OTIpeACACHHbIE
B IIPOCTPAHCTBe—BpeMeHH TeOPUH OTHOCUTEABHOCTH; TAKOTO MOHSTHSL, KAK «IIPO-
CTPAHCTBO B KAKOI-TO MOMEHT BpeMeHH>, IOIPOCTy HeT. Takum 06pa3oM, ecAu B
C KaKOJ-TO YaCTHIIeHl OKa3bIBAETECH B OAHOM H TOM JKe COOBITUM U OHA BBIAETAET 32
TIpeAeAbI Balllero CBETOBOTO KoHyca (6bicTpee CBeTa), 9TO 03HAYAET, YTO OTHOCHTEAD-
HO BacC OHa MOXXET ITepeMeIaThcs B Ipousoe. OCTaHOBUTD ee HEBO3MOXKHO.

IToAy4aeTcst, 9TO TaXMOH CIIOCOOEH COBEPIIUTD HEYTO IIyTAOIIee i HEeIPeACKa-
3yeMoe: «CTapTOBaTb> U3 HEKOEro COOBITUSI HA MUPOBOM AMHHH OOBIYHOIO, ABH-
XKYIIErocsi MeAAeHHee CKOPOCTH cBeTa o6bekra (Mbl IOMHHM, 4TO CO6BITHE OTIpe-
AEASIeTCS] HEKOTOPBIM ITOAOKEHHEM B IIPOCTPAHCTBE U HEKOTOPBIM MOMEHTOM
BpeMeHH) U IPOCAEAOBAT I10 IyTH, KOTOPBIil IPHBEAET ero B npedvidyufyio TOUKy
Ha TOY >Ke CaMOYl MHPOBOM AUHHMU. BOOpy>XUBIIKCH $OHAPHKOM, UCITYCKAIOIIUM
TaXUOHBI, BbI (T10 HAEE) MOTAH GBI CKOHCTPYHPOBATh XUTPYIO CHCTEMY 3ePKaA U OT-
IPaBASITH CBETOBBIE CHUTHAABI a30yKkoit Mopae B mpormaoe camomy cebe. Bor Mmoran
OBl IIpepOCTepedb cebs B IIPOIIAOM, YTO BOT B TO IIOCELeHHe PeCTOPaHa KPeBeTKU
3aKa3bIBAaTh He CTOUT, HAM UTO He Hy>XHO MATH Ha CBUAQHHE CO CTPAaHHOBATOM KOA-
AETO, MAM YTO HEPA3yMHO BKAAQABIBATD BCe CBOU cOepesxeHmst B akimu Pets.com.

OueBHAHO, YTO ITyTeIIeCTBH Ha3aA BO BpeMEHH IOPOXKAAIT BO3ZMOXKHOCTD
BO3HUKHOBEHUSI [TAPAAOKCOB, & 9TO CIIOCOOHO A0HOT0 YeAOBeKa BBIOUTD M3 KOACH.
OAHaKo BepHYTb BCe Ha CBOM MECTa COBCEM HECAOXKHO: OOBSIBHTE, YTO TAXHOHBI,
CKOpee BCero, He CYL[eCTBYIOT, a TAK)Ke HECOBMECTHMBI C 3aKOHaMU pusuku.” JTo
OAHOBPEMEHHO U ITPOAYKTHBHO, U HEAAAEKO OT MCTHHBDI, [10 KpakHell Mepe A0 TexX
IIOp, TTOKA BBl HE BEIXOAUTE 33 PAMKH CIIEITMAABHON TE€OPUH OTHOCHUTEABHOCTH.
Koraa B Urpy BCTYyIUT HCKPHBAEHHOE IIPOCTPAHCTBO—BpPEMs], BCe CTAHET KyAa 3a-
ITyTaHHee M yBACKaTeAbHee.
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BpemeHnnogo6HbIi nyTb
(06bIYHbIE YACTULIbI)

MpocTpaHCcTBEHHONO[OGHbIN
nyTb
(TaxnoHbl)

Puc. 6.1. Ecaut 6bl TAXHOHDI CYIL|eCTBOBAAM, OHH MOTAU GBI HCITYCKATbCsI OGBIMHBIMU O6bEKTAMH
U A€TaTb, AASI TOTO YTOGBI GBITH TOTAOLIEHHBIMY B IPOLIAOM. B KaXKAOM cOGbITHHU Ha CBOEN
TPaeKTOPHH TAXMOH ABUTAETCs 32 [IPEACAOM CBETOBOIO KOHYCa

Kpyru Bo Bpemenn

TpaexTopuu B MpOCTpaHCTBEe—BPEMEHH TeX U3 HAaC, KTO CAGAAH He M3 TAXHOHOB,
OrpaHIYEeHbI CKOPOCTBIO cBeTa. HaurHas ¢ CoOBITHSL, OLPeAEASIIOIIETro Hallle TeKyIIee
MECTOOAOXKEHHE — KAKMM ObI OHO HH OBIAO, MbI MOXKEM ABHTAThCSI TOABKO <BIIEPEA,
BO BpeMeHM », HABCTPEedy KAKOMY-TO APYTOMY COOBITHIO BHY TPH HAIErO CBETOBOTO
koHyca. [oBOpsl HayYHBIM S3BIKOM, MBI ABIDKEMCS CKBO3Db IIPOCTPAHCTBO—BpeMs
10 BpeMEHUIIOAOOHOM TPaeKTOpUK. DTO AOKAABHOE TpebOBaHIe, PaCcIPOCTPAHSI-
Jolfeecs He Ha BCIO BceAeHHYI0, a AMITD Ha HEKOTOPYIO OKPECTHOCTD BOKPYT Hac.
Ho B 001reit TeOpU# OTHOCHTEABHOCTH IIPOCTPAHCTBO—BPeMs HCKPHBAECHO. JTO
O3HAYAeT, YTO CBETOBbIE KOHYCHI B HAlllell OKPECTHOCTU He 0053aTeABHO CMOTPSIT
«B Ty K€ CTOPOHY>, YTO 1 CBETOBbIE KOHYCBI TAE-TO BAAAEKE, — OHH MOTYT OBITH
HAKAOHEHDI I10 OTHOIIEHHIO APYT K APYTY. BcrmoMHMTE 00CysKA€HHE U3 IIPeABIAYIITeTt
TAABBI, TAE€ CBETOBbIE KOHYChI HAKAOHSAUCDH B CTOPOHY YepHOI ABIPBI, — 3A€Ch MbI
TOBOPHUM O TOYHO TaKOM K€ SIBACHHH.

Temeps mpepcTaBbre cebe, YTO, BMECTO TOTO YTOOBI HAKAOHATBCS B CTOPOHY
CHHT'yASIPHOCTH M CO3AABaTh YEPHYIO ABIPY B HallleM IPOCTpPaHCTBe—BpeMeHH,
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CBETOBbIE KOHYCHI pOPMUPYIOT OKPY>KHOCTb, KaK TOKA3aHO Ha pUC. 6.2. OueBUAHO,
9TO 9TO IOTPe6OBAAO GBI HAAMYHS YPE3BHIYAIHO CHABHOTO IPAaBUTALIMOHHOTO [IOAS,
HO MBI MOXeM II03BOAUTH cebe IIPUHSTH Takoe AomyuieHue. Ecan 651 mpocrpan-
CTBO—BpeMst GBIAO NCKPHBAEHO TaKUM CIIOCO60M, TO 3TO G5l IOPOXKAAAO TIOTPSI-
carolee CAGACTBHE: Mbl MOTAU GbI CAEAOBATD 10 BPeMEHUIIOAOGHOMY Iy TH BCETAQ
BIIEpeA, B CBETOBOIT KOHYC GYAYILEro, HO B KOHEYHOM CYeTe BCTPEYaThCs C CAMUMHU
€060i1 B KAKOM-TO MOMEHT B IIPOIIAOM. VIHBIMH CAOBaMH, Hallla MEPOBAsl AUHHS
OIHUCHIBaAa OBl B IPOCTPAHCTBE 3aMKHYTYI0 OKPY>KHOCTb, IIEPECEKAIOLIYI0 CaMy
ce0s1, 0AAroAapst 4eMy MBI B KAKOH-TO MOMEHT CBOEH SKH3HHU CTAAKHBAAKCH OBI C CO-
6011 06pasLja KAKOrO-TO APYTOTO MOMEHTA.

N
SR WS

Puc. 6.2. B HCKpHBACHHOM IIPOCTPAHCTBEe—BpPEMEHH CBETOBbIE KOHYCHI MOTAH ObI BBICTPAHBATh-
Cs1 B OKPY>KHOCTD, pOPMHPYSI 3aKPHIThIE BPEMEHHIIOAOOHbIE [Ty TH

Taxast MUpOBast AMHUSI — BCETAQ ABIDKYILIASICS BIIepeA C AOKAABHOM TOUKH 3pe-
HUSI, HO YMYAPSIIOLIASICSI [IePecedbCsl C CAMOM COOOI B IIPOLIAOM — HA3BIBAETCS
3amkHymoti spemenunodobnoii kpusoti, uau 3BK. VimeHHO ee MbI HMeeM B BHAY,
KOTAQ TOBOPHM O «MAIlIHHE BpeMeHI> B PAMKax 00IIiell TEOPUH OTHOCUTEABHOCTH.
AAS lepeMelleHIsI BAOAD 3AMKHY TOI BpeMEeHUIIOAOOHOI KPUBOI1 BaM IOTpebyeTcst
06BIYHOE CPEACTBO ITepPEABIDKEHHS Yepe3 IIPOCTPAHCTBO, CKAXKeM KOCMUIECKHUI
KOpaOAb. Bo3MOXXHO, COMAET U 4TO-HHOYAD OOA€e IIPH3eMACHHOE: HAIIPUMEP, IIPO-
AOAXKATb CUAETH «0e3 ABIDKEHHsI» B cOOCTBeHHOM Kpecae. MckpuBaeHue npo-
CTPaHCTBa—BPeMeHH CaMO IPUBEAET BaC B MOMEHT IIPONIAOTO. JTO IJeHTPaAbHOE
CBOJICTBO O0IIIeil TEOPHU OTHOCUTEABHOCTH, KOTOPOE ChIrPAeT BAKHYIO POAD ITO33Ke,
KOTAQ MBI BEPHEMCSL K OOCY KACHHIO 3apOXKAeHUsI BceAeHHOM U IIp06AEMbI 9HTPOIIIH:
IIPOCTPAHCTBO—BpeMsl He BhICEYeHO B MPaMOpe, OHO MOXKeT MeHAThCs (AasKe IO~
SBAATBCS MAH HICU€3aTh ), PEarupys Ha BO3ACHCTBHE MATEPHH H SHEPTHH.

B 06mieit TeOpHI OTHOCHTEABHOCTH AETKO HAHTH IIPOCTPAHCTBO—BPEMI, U AQKe
He OAHO, B KOTOPOM BCTPEYAIOTCSI 3AMKHYThIe BpeMeHHIIoA0OHbIe KpuBbIe. Eire
B 1949 roay maremarux u soruk Kypr I'éaean Hainea penieHue ypaBHeH st OHHINTEH-
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Ha, OIMCBIBAIOIee «BpaMIAoLlyocsi> Bceaennyro. Ero pemrenue copepxaio 3am-
KHyThIe BpeMEHHIIOAOOHbIE KPHBbIE, IPOXOASIIIUE Yepe3 Kaxxpoe cobbiTue. [épean
MIOAPYYKHACSI C OBIBIIMM y>Ke B BO3pacTe DNUHIITENHOM BO BpeMsi paborsl B MHcTH-
TyTe IepPCIeKTUBHBIX NCCACAOBaHNUIT B [IpHHCTOHE, U HAes pelleHrs BOSHUKAQ U3
Oecep Mexxay AByMst yueHsIMu.’ B 1963 roay HoBozeaanAckuit MatemaTuk Poit Kepp
HallleA TOYHOE pellleHHe, OIUChIBAIOIee BPANIAIONIYIOCS YEPHYIO ABIPY; IIOPA3HTEAD-
HO, YTO B 9TOM CAy4ae CHHIYASPHOCTD IIPUHUMAET GOPMY OBICTPO BPAILAIOLIerocs
KOABIJ3, B OKPECTHOCTU KOTOPOTO HAXOASTCSI 3AMKHYThIe BpEMEHHUITOAOOHBIE KPH-
Bole.* A B 1974 ropy Opank Tumaep Aokasaa, 9T0 OeCKOHEYHO AAUHHBI, COCTOSIIIHI
13 BelljeCTBA BPALAIOIIUIICS IMAUHAD, IIPH YCAOBUH, YTO OH 00AAAAET AOCTATOYHOM
[IAOTHOCTBIO U BPAIIAeTCsI AOCTATOYHO OBICTPO, 6YAET CO3AaBaTh BOKPYT cebst 3am-
KHyTble BpeMEeHHIIOAOOHbIe KpUBBIe.®

OAHAKO AASL TOTO YTOOBI CKOHCTPYHPOBATD IIPOCTPAHCTBO—BPEMsI C 3aMKHY-
THIMU BPEMEHHUITOAOOHBIMI KPUBBIMH, COBCEM He 00s13aTeABHO IIPUAATATh TAKUE
ycuams. BossMute camoe 3aypsiaHO€ IAOCKOE IIPOCTPAHCTBO—BpeMs, 3HAKOMOe
BaM ellje 10 CIIEIIHAABHOMN TEOPHH OTHOCHTEABHOCTH. A Tellepb IPEACTABbTE, YTO
BpeMeHUII0A0GHOe HarpaBAeHHe (OIpeAeAsieMOe KaKHM-TO KOHKPETHBIM ABUIKY-
muMcs 6e3 yckopeHus HabAlopaTeAeM) IPeACTaBASeT cO60it 0KpyscHOCDb, @ He
[POCTHpPAETCs BIepeA B 6eCKOHEYHOCTb. B Takoit BeeAeHHOI 06beKT, ABIKYIMIACS
BIIepeA BO BpeMeHH, OYAeT CHOBA M CHOBA BO3BPAIJATHCSI K OAHOMY U TOMY Ke MO-
MeHTy B ucTopuu Bceaennor. B puabme T'apoanpa Pammca «AeHb cypka» repon
Buara Mroppest KasKAO€ YTPO IPOCHIIAETCS B OAHOM ¥ TOI 3Ke 0OCTAHOBKE U B Te-
JeHHe AHS OKA3bIBAETCSI POBHO B TEX )K€ CUTYALUX, KOTOPbIE yiKe IIePeKHA AHEM
panbmre. BceaeHHAs ¢ IIMKAMYECKHM BpeMeHeM, O KOTOPOH MbI TOBOPUM 3A€Ch,
[PUOAM3UTEABHO TaK U BHITASIAUT. OAHAKO HMEIOTCS ABA BAYKHBIX HCKAIOUEHMUS: BO-
IePBbIX, BCE AHU OBIAU OBI COBEPIIEHHO OAMHAKOBBIMU, BKAIOYAs ACHCTBHS U I10-
CTYIIKH TAQBHOTO I'epPOs, 2 BO-BTOPBIX, BBIPBATHCS M3 9TOTO KPyra OBIAO ObI HEBO3-
MOoxHO. B wacTHOCTH, A2Ke 3aBOeBaHKe DHAU MakaayaAA Bac ObI He CIIACAO.

BceaeHHast ¢ TUKAMYECKMM BpeMeHeM — He TOABKO MIPOBasi MAOITAAKA AAS
cospaTeAeil GHABMOB; OHA TAIOKE IIPEACTABASIET COOOI TOYHOE PellIeH e yPaBHEeHHs
Oitrireitna. Kak Bbl IOMHYTE, BbIOPaB ABIDKYLIYIOCS 6€3 YCKOPEHHs CUCTEMY KO-
OPAHHAT, MbI MOYXKEM «Hape3aTh> YeThIpeXMepHOe AOCKOe IIPOCTPAHCTBO—BpeMs
Ha TpeXMepHbIe MOMEHTBI OAHAKOBOTO BpeMeHH. Bo3bMeM ABa TaKUX Cpe3a: CKaXeM,
IIOAHOYH 2 peBpaAs U MOAHOYD 3 $peBpass — ABA MOMEHTA BO BpeMeHH, PacIpo-
CTpaHeHHble Ha BCIO BeeaeHHyI0 (B AQHHOM KOHKPETHOM CAydae IAOCKOTO TIPO-
CTpaHCTBa—BpeMeHH B AAHHO} KOHKPETHO CHcTeMe KoOpAMHAT). Terepb BosbMeM
3TOT OTPEe30K IPOCTPAHCTBA—BpPEeMeHI AAUHON B OAUH A€Hb MEXAY ABYMS Cpe3a-
My, a Bce 0cTaabHOe oT6pocumM. HakoHely, OTOXACTBUM BpeMs HadaAa M BpeMsl
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136 YacTp II. BPEMSI BO BCEAEHHOUM OUHIITENHA
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Puc. 6.3. BceaeHHast C UKANYECKUM BpeMeHeM, CKOHCTPYUPOBAHHASI ITyTeM OTOXAECTBACHHUS

ABYX MOMEHTOB B [IAOCKOM IIPOCTpaHCTBe—BpeMeHH. [10Ka3aHbl ABe 3aMKHy ThIe BPEMEHUIIOA06-

Hble KpUBble: [IepBasi 3aMBIKAETCS 33 OAHH MPOXoA (13 2 B @), 2 BTOpas OMUCHIBAET ABE IETAH
(u3bsb,3areMmus b’ Bb")

KOHIIa, TO eCTh CPOPMYAUPYEM IIPABUAO, COTAACHO KOTOPOMY KaK TOABKO MUPOBast
AVIHHSL AOXOAUT AO KaKOM-TO TOYKH B IIPOCTPAHCTBE 3 peBpaAsi, OHa MOMEHTAABHO
3QHOBO IOSIBASIETCSI U3 COOTBETCTBYIOLIEN TOUKH POCTPAHCTBA B [IPOIIAOM, 2 $eB-
paast. ITo cyTH, 910 TO Ke caMoe, YTO CKaTaTh B TPYOOUKY AUCT GyMark U CKACUTD
Kpasi. B Aro6oM cobbrTru, Aaske B IOAHOYD 2 11 3 PpeBpaas, Bce BHITASIAUT COBEpIIEH-
HO TAaAKO. [IpOCTpaHCcTBO—BpeMs [AOCKOe: BpeMsi [IPEACTABASIET COGO OKPyK-
HOCTb, a BCe TOYKU Ha OKPY)KHOCTH a6COAIOTHO PaBHOIPABHBI U HUYEM He OTAU-
YAKOTCSL APYT OT APyra. OTO IPOCTPAHCTBO—BpeMs HU300HAYET 3aMKHY THIMU
BpPEMEHUIIOAOOHBIMI KPUBBIMH, KaK IIOKAa3aHO Ha puc. 6.3. BO3MOXHO, y Hac MOAy-
9HAACh He CaMasi peaANCTHYHAs BceAeHHAs], OAHAKO MBI YOEAMAUCH B TOM, YTO CaMH
110 cebe IIpaBrAa O0Iel TEOPHH OTHOCUTEABHOCTH He IIPOTHBOPEYAT CYIIeCTBOBA-
HUIO 3aMKHYTHIX BPEMEHHUITOAOOHBIX KPHBBIX.

Bpara Bo Buepa

EcTp ABe OCHOBHbIE IIPUYHHBL, II0YEMY OOABIIMHCTBO AIOAEH, XOTSI OBI HEMHOT'O
BpEeMeHU [OCBSITHBIINX OOAYMBIBAHUIO BO3MOXKHOCTH IIyTELIECTBHI BO BpeMeHH,
ITOMeCTHAH X Ha ITOAKY « Hayunas ¢panracTrka>, a He «Cepbe3Hble HCCAEAOBAHIS>.
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