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He meHbIIeil TOMYISAPHOCTBIO y PEOAT MOJIB3YIOTCS KOHKYPCHI M TYPHUPHL. VIrpoBbIe KOHKYPCBHI HOCSAT OOBIYHO
KOMIUIEKCHBIH XapakTep, NpeACTaBisiss COO0H COBOKYITHOCTh TPaJUIIMOHHBIX BUKTOPUH, Pa3JIMYHBIX COPEBHOBAHUH,
BBICTYIIJICHU.

VYauHBIM COYETaHWEM WIPOBOW M IO3HABATEIbHON HEATETPHOCTH MIIAJMIMX IIKOJIbHUKOB SIBISIFOTCS WTPBI-
9KCKYPCHUH, B NIEPUOJ IPOBEIEHNS KOTOPBIX JKEMATENbHO MIPAKTHKOBATh UTPHI, HAIIPABJICHHBIEC HAa Pa3BUTHE HAOIIO-
JaTeNbHOCTH, TaMATH, YMEHHE OPHEHTHPOBATHCS, COONMIONAaTh MpaBWila MOBEAEHHUA Ha mpupone. B OombmmHCTBE
ClTyJaeB MX OpraHM3alus He TpeOyeT 0co0oi MpeaBapUTENbHON MOATOTOBKH. B TO ke BpeMs Takue UTpbl MOKHO
OPTraHWYHO BKIFOYATh B KPYXKOBBIC 3aHATHA.

Takum oOpazom, urpa kak GpopMa BOCHHTAHHUS BBIOJHAET (YHKIMHA HPABCTBEHHOTO M JKOJOTMYECKOTO IPO-
CBEILCHNUS; pa3BUBAeT (GU3MUYECKUE NaHHBIC, IPUBUBACT YYBCTBO B3aMMOBBIPYYKH, CHIIY BOJIM; Pa3BUBAET MOJIE3HBIC
KauecTBa. B urpe getu ydarcs mpuUMEHATh UMEIOLIUECS y HUX HaBBIKU. Bcé 3To BMecTe B3siTO€ OKa3bIBaeT Cylie-
CTBEHHOE IOJIOKUTEIbHOE BIUSHHUE KaK Ha YPOBEHb IKOJIOTMUECKOr0 BOCIIUTAHUS, TaK U HA 3[J0POBbE JIETEH.

B 3axutoueHne xoTenock Obl OTMETUTH, YTO HaualbHAas IIKOJIAa — 3TO BaKHEHIHIL 3Tall B CTAHOBJICHUU HAy4HO-
MI03HABATENBHBIX, YMOLUOHAIBHO-HPABCTBEHHBIX, NMPaKTHUECKU-IEATCIbHOCTHBIX OTHOLIEHUHN JeTed K OKpyKaro-
el cpesie ¥ CBOEMY 3JJ0POBBIO Ha OCHOBE €JMHCTBA YyBCTBEHHOTO M PAIlMOHAIBLHOTO ITO3HAHUS IPHPOIHOTO U CO-
IINAJIBHOTO OKPY)KEHHMS YEJIOBEKA.
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B cmamve obocnosbisaemca nonodxcenue o mom, Ymo HApsA0y ¢ mpems npoCmpanCmeeHHbIMU KOOPOUHAMAMU C)-
wecmayem He 0OHA CIMpeNd 8pemMeHU, a MHONMCECMB0 Cmpeil 8peMeHU, Komopble Uoym us 6yoyuje2o u npoooatcaiom
osudicenue ¢ npouinioe. Mccaedyromes c60Ucmea MHOZOMEPHO20 BPEMEHU, U3 KOMOPbIX 8blmeKaem (usudeckas He-
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O MHOI'OMEPHOCTH BPEMEHM"

O6pa3 cTpenpl BpeMeHH, IpeioKeHHbIH JIykperneMm 1 moBTOpeHHBIH B 1916 r. A. DifHmreitHOM, a 3aTteM D -
JUHTTOHOM, €Ille COXpaHseT B HayKe cBoW nmo3umnmy. Hanpumep, coBpemeHHbIH yaeHbsid C. XOKHHT mucai: «YBenu-
YyeHue Oecrops/Ka, WIN SHTPOITNH, C TSUCHHEM BPEMEHH - 3TO OJHO W3 OIPEAEIEHUH TaK HAa3bIBAEMOM CTpEIBl Bpe-
MEHH, T.€. BO3MOKHOCTH OTJIMYHTH NPOLLIOE OT OYAYIIETO, ONPEACIUTh HAalpaBJIeHHE BpeMeHn». Peub MOKHO Be-
CTH O Pa3HBIX CTpeJIaX: TEPMOJANHAMUUECKOM, KOTOpast CBsA3aHa C BO3pacTaHUEM DHTPOINH; IICHXO0JIOTHIECKOH, Ora-
rojaps KOTOPOH MBI OIIyIIaeM XOJ BPEMEHH, IIOMHHUM IIPOIIIOe, HO He IIOMHUM Oyyliee; KOCMOJIOTHYeCKOH, KO-
Topas CBsi3aHa ¢ pacmmpenueM Beesennoil. Ho Bce oHM HampaBiieHbI OIMHAKOBO U MPEACTABISIOT COOOI OHOMED-
HBII 00pa3 Bpemenu. CTpeiry BpeMEHH B TAKOM ClIydae MOKHO yIOJOOHMTh TpaMBaiHOI JIMHKM, 110 KOTOPOH BaroH
MOXET XOJUTh Ty1a U 00paTHO

Ha camom gmene cTpykTypa BpeMEHH 3HA4MTEIBHO cloxkHee. [1o3ToMy mpekae BCero Hajo OaTh OTBET Ha BO-
IIPOC, B KAKOM HaIpaBJICHUHU Y€pe3 TPEXMEPHOE TPOCTPAHCTBO ABMKETCS CTpeEIa BpEMEHH, IO KAKOH U3 TPEX KOOp-
IWHAT: X, y Wik z? [lockonbKy Bce KOOPAMHATHI PaBHO3HAYHBI M HM OJHOM M3 HHUX B BOIPOCE O CTPEJIE BPEMEHHU
HeJb3s 1aTh MPEANOYTEHNE, TO MOYKHO IPEATIONOKUTD, YTO CTPENIA BPEMEHH, a BEPHEE CTPENbl BPEMEHH, ABHKYTCS
10 BCEM TpeM HampasieHusM. MTak, momydaroTces Tpu cTpeinsl BpeMeHd. Ho 3To Tosbko Havaio.

© Cubupries B. A., 2012
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[Toyemy ObI HEe MPEIIIONOKHUTH, YTO CTPENBI BPEMEHN MOTYT HAlPaBISTHCA U II0 BCEM TpeM rumnotenysam? U,
HaKOHEll, HE WCKIII0YEHO, YTO CTPEJbl BPEMEHH TEKYT 10 BCeM OECUMCICHHBIM HAINPaBICHHSM BHYTPH KaXKAOTO
KBajlpaHTa. B pe3yipraTe mosrydaercs 66CKOHEUHO OOIBIION ITyYOK CTPEN BPEMEHH.

Takum o00Opa3oM, cymiecTByeT MHOXKECTBO CTpEN BpPEMEHH, IPHUYeM K KaKIOW MaHHOI Touke BcenmenHoil Bce
CTpeNbl UIYT U3 BCEX APYTUX TOUYEK U, JOWI 10 JaHHOH, OT Hee YT AAIbILE - TOXKE BO BCE HAIIpaBlIeHUA. B gact-
HOM CJIy4ae MOKHO CKa3aTh, YTO CTpPEJa BPEMEHHU U3 KaKOW-TO TOUKU BceneHHON JOXOOUT 10 JaHHOM U MpOoIoIKa-
€T ITyThb, HE NPEIOMIIIACH, HE OTKJIOHSACH OT 3aJaHHOTO HANIPABIICHHUS.

3T0 MOJ0KEHHE MOKHO OOOCHOBATh TEM, YTO B HAyKE O CTPEJE BPEMEHM CIOXKMIOCH NPEICTaBICHHUE KaK O
NPSIMOM JIMHUH, TTI0J00HOI 0CSIM KOOPJIUHAT, KOTOPblE HA KOHEYHOM PAacCTOSHUU HE NPEJIOMIIIOTCS M HE UCKPHB-
nstroTesi. BO3MOXHO, 4TO 3TO 1aHb MTOTPEOHOCTSIM MaTeMaTHKH, OO BOJHOOOpa3HbIE KOOPAMHATHI U CTPEJIbI BpeMe-
HU 3HAYUTEJIBHO YCIOXKHSIOT PacueThl, He BHOCSA HUUETO CyIlecTBEeHHOro. [103ToMy U Bce MHOXKECTBO CTpel Bpeme-
HU MOJKHO IPEJICTaBIATh NPSAMBIMH, a HE KPUBBIMH JIMHUSAMH. XOTA B OECKOHEYHOCTH OHH BO3MOXKHO MOTYT HC-
KpuBJIATECS. HO 3TO HUUYEro He MEHSAeT B UX CYLIHOCTH.

W3 Toro o0CTOSTENBCTBA, YTO KaX/1asi CTPesia BPEMEHH SIBJISETCS HPSMOI JMHUEH M Ha CBOEM ITyTH MPOXOIUT
TIOCIIEI0BATENBHBIA P TOUCK, BHITEKAET OYEBUAHBIN (DAKT, YTO B KaXKIOW M3 3THX TOYEK OHA HE MPEJIOMIIETCS, a
MIPOAOIDKAET ABHKEHHE B 3alaHHOM HAIIPABICHHN.

Wnes MHOroMEpHOCTH BPEMEHHU HE COAEPIKUT HUYErO NMPOTUBOPEUAILEr0 HAYYHBIM 3HAHUSAM M HUYETO CBEPXb-
€CTECTBEHHOT0. DTO MOXXHO CUHUTATh OUYEBUIHBIM (DaKTOM.

Bomnpoc o umcie u3MepeHHit BpeMeHN Hadall 0OCYXIaThCs JIMIIb 1TOCIE CO3/aHMs TEOPUH OTHOCHTEIHHOCTH,
XOTSI HEKOTOPBIE aBTOPBI U 10 ATOTO BBICKA3BIBAIN MPEINOIOKEHNS O BOZMOKHOCTH CYIIECTBOBAHUS OBYX M TPEX-
MepHoro Bpemenu [7]. Maes cymiecTBOBaHHMs MHOKECTBA NPOCTPAHCTB U BPEMEH BIEpBbIe OblIa BbICKa3aHa aH-
riniickuM ¢unocodom bpemu. Ho oH 00BsICHSIT 3TO BpeMEHEM CHOB.

Teopust MHOTOMEPHOTO BpeMEHH IpeiokeHa JlaHHOM U1t 0OBsACHEHNST BO3SMOXHOCTH npeasuaeHus [2]. Benen
3a XMHTOHOM OH TI0JIaraj, 4TO BpeMs — 3TO JIMIIb HEKUil poa CyOBEKTUBHOTO JBM)KEHUS CO3HAaHUSA. MHOroe ropo-
puT 3a 10, 3as1Bnsier B. C. bapamenkos, uto BeenenHast 1eiicTBUTEIbHO MHOTOMEpPHA HE TOJBKO B IPOCTPAHCTBE, HO
1 BO BpeMeHu [1].

MHOroMepHOCTh BPEMEHHU HCIONB30BANACh B CBSI3U C TEOPETUYECKUM aHAJIN30M YEPHBIX JBIP, B CBSA3U C paspa-
0OTKOH TeOpHH MOJIA, IIOCTPOCHUEM PA3IMYHBIX BAPHAHTOB TEOpHUH Bennkoro o0beAMHEHNS U CylIeprpaBUTaIHN.

B oTnuume oT Ha3BaHHBIX KOHIETINH, HAMU NpeIaraeTcs KOHIENIMs 00beKTUBHOTO XapakTepa MHOTOMEPHO-
TO BpEMEHH, KOTopoe siBIsieTcs: popMoii cylecTBOBaHUS MaTepur. Bpems, 1o HaleMy MHEHHIO, ABHKETCS 110 BCEM
panmycaM U3 OKpYy’Xaromei cdepsl K JaHHOW TOYKE M OT Hee MpOJIoDKaeTCs Jajblle B OECKOHEYHOCTh. Buanmo,
NI03TOMY aMepUKaHCKUM yueHbIM bprocy Jle Butty u Jl>)xony Yuiuiepy He yAajiach HOIBITKAa BBECTH CTPEILY BpeEMe-
HHU B ypaBHEHME, onHChIBaromee Beenennyro. BBoanuTs Hano ObI0 He 0/1HY, a OECKOHEYHOE MHOXKECTBO pa3HOHA-
IIPaBJICHHBIX CTPEJI, €CIIH 3TO, pa3yMeeTcs, BO3MOXKHO.

Ecnu npencraButh cebe chepy, HaXoaAmyrocst Ha 6eCKOHEYHO JaJeKOM PAacCTOSHUM OT JaHHOW TOYKH, TO Bpe-
Msi OyZIeT Teub K Hell M3 BCeX TOYEK 3TOW cepbl, a 3aTeM, NPOias JaHHYIO TOYKY, IPOJI0JDKATh TEUCHUE TOXE KO
BceM ToukaM cdepsl. byayiee Teder oT ka0l TOYKH BOOOpakaeMoil cdepbl K JaHHOM TOYKE BHYTPHU He€; a OT
JAaHHOHM TOYKH yTEKaeT B IPOIIIOE, ABUTAsICh KO BCEM TOYKaM OECKOHEYHO OOJIBIION Cepsl.

Crpernsl BpeMeHH TeKyT U3 Oyaymiero kK Hactosimemy. Ho, ToObIB MrHOBEHHE HACTOSIIUM, PA3JIETalOTCs 10 BCEM
HalpaBJICHUSM, CTAHOBSACH NpouuIbIM. CTpersl OyIylero CBEpTHIBAIOTCS B TOUKY HacTosmiero. Touka HaCTOSIIETO
Pa3BepTHIBAETCS B CTPEIBI NPOILIOro. MOMEHTHI HACTOSIErO — 3TO TOYKA MEPECEUEHHs BCEX 1 CTPENl BpEMEHH M3
OyIyliero B HaCTOSAIIEE M U3 HACTOSIIIETO B IPOIILIOE.

Takum oOpa3om, TUIIb B ONMKAHIIIMX OKPECTHOCTSX JAaHHON TOUYKM (aToMa, TUIAHETHI, YeI0BeKa, Topoaa H T.1I.)
CTpeJbl BpEMEHH CO BCEX HAIPABICHUIH BCTPEUAIOTCS M HEKOTOpOe BpeMs (MTHOBEHHMS) OKa3BIBAIOTCS COBMEIICH-
HBIMH, COCEICTBYIOT M COCYIIECTBYIOT. B 11000# TOUKe MOTYT COCYyIIEeCTBOBATh CTPEIBI BPEMEHH M3 Pa3HOYIaJICH-
HBIX OT HEe TOYEK, OTCTOSIINX KaK Ha HECKOJBKO CEKYHJ WJIM MTHOBEHHH, TaKk M HAa MIJUIHAPABI CBETOBBIX JIET OT
JTAHHOW TOYKH.

[TocnenoBaTenbHOCTh MOMEHTOB HACTOSIIEr0 00pa3yeT OJHY JIMHUIO — JIMHUIO COOBITHH, KOTOpas TedeT U3
npouutoro B Oyaymee. OAMH KBaHT HACTOSIIETO CTAHOBUTCS ITPOIUIBIM B TOT MOMEHT, KOT/Ia €My Ha CMEHY IPHXO0-
JIMT BTOPOH KBAaHT, 00pa30BaBLIMICS U3 KBAHTOB BCEX CTPEIl, TEKYIINX U3 OYIyIIEero.

JIroObiMH yacamMu M3MepsieTcsl TOJNbKO HacTosmee. OHM OTCUMTHIBAIOT CIIEAYIONIME APYT 3a APYrOoM KBaHTHI
Hacrosmero. OTciofa 00pa3 oTHOMEpHOH cTpeinbl BpeMeHn. OHa 0ToOpakaeT KBaHTHI TOJILKO HACTOAIIETo, a He Te-
YeHHE BPEMEHHU BO BCEM €ro MHOT000pa3yH, BO BCEX €r0 U3MEPEHUSIX.

B nenom, BpeMs — He yeTBepTasi KOOPJMHATA, a 1 YETBEPTHIX KoopaAuHaT. OHO Tak ke n-MEepHO, KaK U MPOCTpaH-
cTBO. Byaymiee mpuxoanuT OTOBCIONY M YXOAWUT BO BCEX HANPABICHUAX B MPOIUIOE. DTO HAIIE NMPEICTABICHHE MHO-
romepHoctu Bpemenu. 1o I1. JI. YcneHckomy e, CMBICTI MHOTOMEPHOCTH BPEMEHHU 3aKJII0YAETCs B JPYTrOM: OJIHA
KOOpAMHATa COOTBETCTBYET TPAAMLIHUOHHOMY IOAXOMY KO BPEMEHH, Ipyras KOOPAMHATa COOTBETCTBYET BEYHOMY
CYIIECTBOBAHMIO TEKYILIETO MOMEHTA BPEMEHH, a TPEThA OTPAXKaeT 0OMINEe BO3ZMOXHOCTEH, JINIIb OJHA U3 KOTOPBIX
peanmu3yetcs B Kaxaplid Tekymii MomeHT. b. A. KopoTtkoB B kaure «KTo 3aBen yacwsl BeeneHHON» UCXOIUT U3 OJ1-
HOPOJHOCTH YKa3aHHBIX TPEX KOMIIOHEHT BPEMEHM M HUX TECHOW B3aMMOCBI3aHHOCTH C OJHOPOJHBIMH K€ TPEMS
KOMITOHEHTaMH MpocTpaHcTsa [4, c. 121]. DTo, Kak BUIUM, OTHIOJb HE MHOTOMEPHOCTb, B JIYUIIEM CJIy4ae BCEro-
HAaBCETO TPEXMEPHOCTb BPEMEHU.
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Ho npopomxum Harre nccnenoBanue. [1oTokn coObITHil M BpeMeHU pasHoHanpasieHbl. CoOBITHS HA JIMHUU CO-
ObITHIT M HAacTOsIIee TEKYT, KaK yXKe OTMEUeHo, HaBcTpeuy Oynymemy. Ho napopmanus 06 3Tux coOBITHIX BMECTe
CO CTpETIaMHt BPEMEHH TEKYT B MPOIIIOe. B 3T0i yacTi cOOBITHS M CTPEIB BpEMEHH TEKYT B PAa3HBIC CTOPOHBL.

IMockonbKy Ha COOBITHA HACTOSIIETO BO3ACHCTBYIOT MMITYJIECH M MH(GOPMAIusa U3 OyayIlero, TO U CTPEIbI Bpe-
MEHH IpUXoaiT u3 Oynaymero. OmaTe ke COOBITHS U CTPENBI BPEMEHH Pa3HOHAIIPABICHBI: COOBITHS TEKYT B Oymy-
miee, a CTPeJbl BpeMeHH — u3 Oyaymero. O Kakux cOOBITHAX UACT pedb?

Onu MoryT OBITH BechMa pazHo0Opa3HsL. [Ipexre Bcero, 3T0 KOCMHUYECKHE COOBITHA: B3PHIBBI CBEPXHOBBIX Yep-
HBIX JbIP, CTONKHOBEHUS TaJlaKTHK, U3IyYEHHE 3B€3/ U CBET OT HUX M MHOTHE JpyTrHe, HAOII0JaeMble aCTPOHOMAaMH
KOCMHUYECKHE sIBJCHUs. B KauecTBe IIaHETapHBIX COOBITHI MOYKHO Ha3BaTh 3€MIICTPSICEHMS, U3BEP)KEHHSI BYJIKa-
HOB, TPO3bI, yparaHsl U Apyrue siBieHus. IMITyIbChl U NOTOKM MH(GOPMALIMK OT HUX UAYT B COMPOBOXKICHUH CTpEJI
BPEMEHHM BO BCE CTOPOHBI M OKa3bIBAIOT BO3ACHCTBUE Ha BCTPEYAIOIIUECS HA UX ITyTH OOBEKTHI U CyOBEKTHI.

Hano orMeTuTh, 4TO cCaMy CTpEJIbl BpEMEHH HUKAKOTO BO3JICHCTBUS Ha OOBEKTHI, Yepe3 KOTOPhIE OHU IPOXOJIST,
He OKa3bIBaloT. BoznelicTBHe OKa3bIBaIOT MOTOKH HMITYJILCOB M MH(OpPMAalUK, KOTOPHIE COMPOBOXKIAIOT CTPEIIBI
BpeMeHH. Ho MOXHO cka3aTh, 4TO CTpEIbl BPEMEHH JBIKYTCSI BHYTPU 3THX TIOTOKOB, @ IOATOMY CO3/1aeTCsl BIIEYaT-
JICHWE, YTO Ha BCTPEYAIOIINECS Ha UX IIyTH OOBEKTHI BO3AECHCTBYIOT CAMH CTPEJIBI BPEMEHH.

Ho npomomxum npuMeps! coObITHi. MOXKHO Takke UMETh B BHIY COLMANIBHBIE COOBITHS M COIMATBHOE BPEMS,
OMOJIOTMYECKHE W T'EOJIOTHYECKHE COOBITHS, COOBITHS B MHKPOKOCME M COOTBETCTBYIOIIME MM BpeMeHa. OcraHo-
BUMCS Ha TIOCJICTHEM.

B MukpoMupe NpHYHMHHO-CIICACTBEHHAs CTPYKTYpa BPEMEHH IPOSIBISIETCS B MPOIECCaX B3aMMOJCHCTBHS dJie-
MEHTapHBIX YaCTHIl U B OTJEIBHBIX aKTaX MX B3aUMOJACHCTBHSA. 34eCh CTPEIBl BPEMEHN MUKPOCKOIIMYECKH MaJbl
pacTpoCTPaHAIOTCS JHIIb BHYTPH aTOMOB M MOJEKyJ. LleHTpaMu HacTOSIEro B HUX MOTYT OBITh OT/ENbHBIE 3IIe-
MEHTapHbIE YaCTHUIIBI-BOJIHBI, Ha KOTOPBIE CO BCEX CTOPOH BO3JCUCTBYIOT COCEIHUE YaCTHUIIBI-BOJIHBI, COPOBOXKAA-
eMble MUKpOCcTpenamu u3 Oyaymiero. OcyliecTBUB BO3/ACHCTBHE HAa JAHHYIO YaCTUILY M OIPE/ICIINB BMECTE C IIPOTe-
KalOIIMMH B Hell BHYTPEHHUMH NpoLiecCaMM e€ HaCTOsIIee, CTPENbl BpeMEHH BMECTE C UMITYJIbCaMH U UH(OpMaIlH-
ei MPOI0IDKAIOT MyTh B mponutoe. Ho At coceqHUX MUKPOOOBEKTOB 3TH UMITYJIbCHI M CTPEJIbI BHICTYNAIOT IPHXO0-
JSIITIMU 13 Oy XyIIero.

Hacrosmee, npomutoe u OyayInee Bcerna OnpeAeaioTCsS OTHOCUTEIbHO KOHKPETHOW TOYKH IPOCTPAHCTBA. DTy
TOYKY MOKHO MBICJICHHO YBEJIMUUTH JI0 pa3MEPOB aToMa, IIApHKa, YEIOBEKa, 3EMIIN WX 000N APYroil IIaHeTsl,
ConHe4HO! WIIM IPYyrod CHCTEMBI, TAJIAKTHKH, MeTarajlakTuku, obnactu bonbmoro B3peBa. K HUM nayT ctperns
BpPEMEHH U3 OYAYIIETO, OT HUX — B IIPOIILIOE.

Takum 00pazoM, TedeHHE BpeMEHH 00BEKTUBHO IPOUCXOINT M €0 MOXHO (PUKCHPOBATH TOJIBKO OTHOCUTEIBEHO
KaXa0ro U3 Ha3BaHHBIX BBIIIC 00bexToB. B MPUHIUIIC 3TO MOKHO Ha3BaTb TUNOTE30M OTHOCHUTEIIBHOCTH MHOTO-
MEpPHOT'O BPEMEHH.

BosHukaeT Bompoc, a Kak 00CTOUT JeJI0 BHYTPH Ha3BaHHBIX 00beKTOB? B OTHOIIEHMM aToMa OTBET yXe JaH:
9TO CTpEJibl BpEMEHH OTHOCHTENILHO YaCTHI-BOJH. B 11€7I0M MOXHO clienaTh 0000IIeHHE, YTO BpeMsl BHYTPH KaX-
Joro 00BeKTa ompezenseTcs oObeKTaMH MpeasIayIiero, 6oiaee Hu3Kkoro, ypoBHs [6]. o cymecTBy, 3TO BpemMeHa
KaXJ0T0o U3 CTPYKTYPHBIX 3JIEMCHTOB TaHHOT'O 0o0beKTa. HpI/I 9TOM BpEMSA 00beKTa B IICJIOM HE 3aBUCUT OT BPEMCH
€ro CTPYKTYPHBIX 3JIEMEHTOB.

Crpensl BpeMeHHU Osarojapsi COITyTCTBYIOIIMM MM IIOTOKaM HMITYJIbCOB M WH(OpMaNny, HIymue K OOBEKTY
W3BHE, MOTYT BO3JICHCTBOBATh HA CTPYKTYpHBIE OOBEKTHI BHYTPH HETO, M 3TO BO3JCHCTBHE MOXXET OBITH CyIe-
cTBeHHBIM. Hao60poT, cTpernsl BpeMEeH! OT CTPYKTYPHBIX 3JIEMEHTOB 00OBEKTAa BOBHE OKa3bIBAIOT HA APYIHe 00BEK-
THI iCYE3aI0IIee Maloe BO3JICCTBHE.

JlnmnHa cTpen BpeMEeHHM BO3pacTaeT B HAINPABICHUU MEPEUNCIICHUs Ha3BaHHBIX BhINIE 00HEKTOB. [IOHATHO, YTO
caMble JJTMHHBIE CTPENIBI BpEMEHHU — OTO CTpeNbl B OeckoHeuHOU Bceenennoit. OHM UAYT OT KaXJ0T0 CTPYKTYPHOTO
aneMeHTa BeeneHHOH B OECKOHEYHOCTh. DTHMU CTpeslaMu oTpesensiercss AOCOIIOTHOE BpeMsl, 6aronaps KOTOpoMy
MOJKHO YIIOPSAIOYHTE i COM3MEPHUTH CTPEIIBI BPEMEHH BCEX CTPYKTYPHBIX 2JIEMEHTOB OeCKOHEUHOI BeeneHHOi.

[Tomyyaer mu M UCIYCKAaeT JIM CTPEIBl BpeMeHH caMa OeckoHeuHasi Beenennas? O1o Obu10 GBI BOZMOYKHO, €CIH
OBl 3a npeaenamu OeckOHeUHOH BceneHHOH cymecTBoBaiM Obl Jpyrue BCEJIEHHBIE, YTO UCKIIOYEHO IO OIpeese-
HUIO... [Io3TOMy Ha €MHCTBEHHYIO OOBEKTHBHO CYIIECTBYIOIIYIO BCeleHHYI0 HUYTO M3BHE HE BO3JIEHCTBYET U K
Hel HUKaKUX CTpeJ] BpEMEHH He UaeT. TOYHO Tak ke OeckoHeuHol BceneHHON HeKyaa OTHPaBIISAT CTPENbI BpeMe-
HH, 100 32 e mpeienaMu HU4ero He MOXeT ObITh. [ToaToMy AOGCOMOTHOE BpeMsl, KaK yXKe CKa3aHO, ONpeaessieTcs
CTpeslaMy BpEMEHH CTPYKTYPHBIX 3JIEMEHTOB, HEMIOCPEICTBEHHO COCTABIIIOINX OecKoHeUHYyI0 BeeseHHyto.

B ka0 Touke ecTh COOCTBEHHBIN X0/ COOBITHI, €CTh CBOE TEUEHHE BPEMEHH. 3/1eCh BpeMsl TedeT Kak Obl M3
npouuioro B Oyaymee. MiMeHHO 371ech NpuMeHNMO BbIcKa3biBaHue [ . JIeiiOHMIIa O TOM, YTO «IIPOILIOE BCeraa 4ype-
Barto Oyaymmmy. IIpouuioe - 3TO MpeAIIeCTBYIONIME COOBITHS, KOTOpble 00YCIOBMIM ONPEAEICHHOS HACTOSIIEE.
Ho, mockonbKy Ha X0 COOBITHI B JAHHON TOYKE BIMAIOT HE TOJIBKO MPEAIIECTBYIOIINE COOBITHS, HO ¥ MPUXOIS-
IIKe B 3Ty TOUYKY M3BHE, TO HACTOSAIIEE HE CTPOTO AETEPMUHIPOBAHO, & HOCUT BEPOSITHOCTHBIN XapakTep.

Bcesikast HOBelIast HCTOPUS CO BPEMEHEM IpeBpaInaeTcst B ApeBHIOW. C MO3UINKM JaHHOW CEKyHIBI MPEbIay-
masi - 3To Janexoe mpomnioe. Ho u BHYTpH CeKyH/IBI 3aKIIOUEHO TPOIIIOe, HacTosAmee U Oyaymee. [ls pasnerato-
muxcst nocyie bosnpmoro B3peiBa rajgakTuk Hacrosee IUTCS MIDTHApAbI JieT. C KaxJIol U3 71 — o0 CTpesl Bpeme-
HU JIBIDKETCS MIEPICHANKYIJIApHAs el chepa, BO BceX TOUKaX KOTOPOH OJMH M TOT K€ MOMEHT BpeMeHH. Jta cdepa -
Cpe3 HACTOSILEro MOMEHTa BO BCeX Toukax BceneHHoil, cBoeoOpa3sHoe MOMeHTalIbHOE (OTO.
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Ecnu npencraButh cebe qBe nmapauiesbHble cepbl, OTCTOSIINE OJTHA OT JPYroid Ha OECKOHEYHO MATyIO BEIU-
YHHY, TO TPOMEXYTOK MEXy HUMH, NEPIEHANKYISPHBII CTpeslaM BpeMeHH, Oy/IeT IPOXOANTh KX bl MUKPOOO'b-
€KT M3BECTHOE BPEMSI, KOTOPOE MOKHO IPHHSATH 3a OIPEICICHHBINH OTPE30K BpeMeHH. JInmib Bcé OeCKOHEYHO 00Ib-
1I0€ YHCJO CI0EB, 4ePe3 KOTOPBIE MPOXOAAT MOTOKH BPEMEHH, CMOXKET AaTh MPEACTAaBICHNE O Pa3BUTUU Ipoliecca
WK SBJIEHHS, a C IOMOLIBIO BCEX CTPEN BPEMEHH, TPOXOAAIINX YePe3 KaXKAyH0 9aCTUILy MAaTEPUH, MOXKHO OIUCATh
€€ HCTOPHIO MOJHO M BCECTOPOHHEE.

Uem Oombire 00BEKTHI, TEM OOJBINE PACCTOSHIS MEXKAY MapauIeTbHBIMU CepaMI, TEM JOJNbIIE MPOIODKACTCS
«ceryacy, CeroJHs, HaCTOSIIEE.

OO0pa3 nepreHAnKyJISIpHBIX CTpesiaM BpeMeHH chep MOXKHO Ipeodpa3oBaTh B 00pa3 cBeToBoil cepsl. Chepude-
CKasl CBETOBasi BOJIHA, 00pa30BaBIIasicCs B pe3yJIbTaTe BCIBIIIKNA CBEPXHOBOW 3BE3/IbI, KUBET KaK Obl CAMOCTOSITENb-
HOH >ku3HBIO. [IpoXo’kaeHue CBETOBOI cdephl SBISETCS OQHOBPEMEHHBIM JJIsl BCEr0O MHOKECTBa TOUYEK, PacIojo-
JKEHHBIX Ha OJIMHAKOBOM paccTosiHuU oT ucrounuka. Kak ormerun B. H. Jlemun B kaure «Taiinel Beenennoity, mro-
Oble COOBITHS, OKa3aBIIUECs B ONPE/ACICHHbII MOMEHT BPEMEHH Ha JMHUHM (POHTA MPOXOXKIAECHUS BOJIHBI, OOBEK-
THUBHO MPOUCXOMST B OJIHO U TO ke MrHoBeHue [Tam xe, c. 391].

OpHUM U3 00pa30B BPEeMEHH SIBIISICTCS CBETOBOW KOHYC COOBITHH, HATTISAAHO mpencTaBieHHbI C. XOKHHTOM H

JIx. Dimrcom:
\ 7

> Oynyiee

CBeToBO¥1 KOHYC OyayImIero

IIPOCTPAHCTBO

IIPOCTPAHCTBO Ipo1ioe

CBeTOBO# KOHYC MPOIILJIOTO

Puc. 1. Cgemosoii konyc cobvimuii

CBeToBOI KOHYC COOBITHIT HATTIAIHO TTOKA3EIBAET, KaK CTPENbI OyIyIIeTo CBEPTHIBAIOTCS B TOUKY HACTOSIIETO, a
TOYKA HACTOSIIETO Pa3BEPTHIBACTCS B CTPEIHI MPOIIIOTO, O YeM TOBOPHIIOCH BBIIIE.

Ecmu mpencraButh cebe aOCONIOTHO ITyCTOE MPOCTPAHCTBO, HE 3allOJHEHHOE HUKAKOW MaTEepHeH, TO CTPEIbI
BPEMEHH HE MIPUHOCAT U3 HETO B TAaHHYIO TOUKY HUKAKOW WH(POPMALIMH WU HECYT JIHIIH OJHY HH()OPMAIIHIO: Be3/Ie
ObLIA U €CTh MTyCTOTA.

Hacrosiee, To camoe OeCKOHEUHO Malloe, mpexojsiiee, MoYTH d3eMepHOoe MIHOBEHHE, BhICTYyNaeT (QyHIaMeH-
TOM BEYHOCTH, OECKOHEUHOTr0 ObITHs. JIWIIb Graromapsi CMEHSIOIIUM JIPYT JIpyra MTHOBEHHSIM U CYIIECTBYeT Oec-
KOHEUYHas BO BpeMeHH BcenenHas.

Ho nacrosmee - moraTre pacTspkumoe. s oJHUX MPOIECCOB M COOBITHH (B MUKPOMHpPE) OHO JJIUTCS JOJH
MWUIUCEKYH/IBL, I IPYTUX (B MAKPOMHEpE) - 3TO, KaK yKEe OTMEUYCHO, MIJUIAAPIBI 3eMHBIX JieT. C qpyroii cTopo-
Hbl, kak otMeTun Kmap baync, cymecTByloT pa3snudHble CLIEHApUU Pa3BUTUS MPOLECCOB C HEKOTOPOH BEPOSITHO-
CTBIO JUIsl KaKI0r0. [T0CKOIBKY NpOIIIoe CYIIECTBYET JIMIIL B MaMSATH (YeJIOBEYECKOW, KOMIBIOTEPHOM, MOJIEKY-
JSIPHOH M APYToif), TO TOYHOCTH U MOJTHOTA OTPAXKEHHSI IPOUCXOJISIIETO B IEHCTBUTEILHOCTH TaK)Ke HOCHT BEpOST-
HOCTHBIN XapakTep. Ho Ha 3TOM OCHOBaHMHM BpS/I I MOXKHO YTBEP)KIATh, YTO HET HHU NPOIIJIOro, HU OyAyIlero, a
CYIIECTBYET JINIIb TEKYITHH MOMEHT.

[TockonbKy BpeMs - 3TO He CTpeNa M He MOTOK, a IMyYOK CTPEJ, TO MOKHO MOCTPOUTH CTPOTOE JTOKAa3aTeIbCTBO
Te3nca O TOM, YTO IyTEIIECTBHS BO BPEMEHH HEBO3MOXKHBI, H0O0, OTHPABIIIICH B MPOIIIOE, HYKHO JBUTaThCS cpa3y
BO BCEX HAIIPABICHHSAX, B TOM YHCJE B AWAMETPAIHHO MPOTHBOIOIOKHBIX. DTO 3HAYUT, YTO ITyTECHICCTBEHHUK BO
BPEMEHH IIPOCTO Pa30pBeTcs Ha OECKOHEYHO OO0JbIIoe YMCiIo yacTei. To jke camoe MPOM30MIAET U C IMyTeIIeCTBEe H-
HUKOM B OyJymiee, K MeCTaM Ha3pPEeBaONINX, HaIBUTAIONINXCS COOBITHI M MPOIECCOB, K HX HCTOKAM, JIEXKAIIUM KaK
BHYTPH JTaHHOH 00JIaCTH, TaK M BO BCEX HANpaBJICHUAX OT Hee. Kpome Toro, Ay myTenecTBus B Oyayliee HaIo jie-
TeTh ObICTpee BOJIH HH(OpMALUK U CBETA.

C y4eroM CKa3aHHOTO, MOKHO J1aThb OTBET U Ha BOIIPOC, MOXHO JIM YNPaBIIsATh BpeMeHeM? OTBET KaTETOPUUHO
OTpHULATENbHBIA. MOXHO yHpaBIATh CKOPOCTBIO IPOLIECCOB, KOTOPBIE MPOUCXOISAT BO BceeneHHON, HO HE CKOpO-
CTBIO IIPOTEKAaHUsI BpeMeHN. MOXKHO YHpaBJIsiTh JIIOOBIM YEIOBEKOM, HO HEJb3s yNpaBisaTh oopazom [Ipunna 'am-
JIeTa WM JII0OOTO JPYroro JUTEpaTypHOTo reposl.

Ho rnaBHoe: 11t M3MepeHusi CKOPOCTH MPOLIECCOB CaMO BpeMsl OJDKHO TeUb ¢ OJJHOM CKOPOCTBIO U OBITH He-
yHopaBisieMbIM. [T ©3MepeHusl BpEMEHH HCIIONB3YIOTCA TIOCTOSHHBIE TTepHOANYecKre Iporecckl. Hampumep, Bpa-
mIeHne 3eMIIH, TTEPEeX0 aTOMOB M3 OJHOTO YHEPTETHUECKOTO COCTOSHHA B APYrOe, CKOPOCTHIO0 KOTOPHIX YIPABIATH
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HEBO3MOXHO. HUKOMY U B roJIOBYy He IPUIET B34Th 32 OCHOBY OTCUETa BPeMEHH yTpaBiseMsle mporeccsl. Iloatomy
HY>KHO MOJYEPKHYTh, YTO CKOPOCTBIO MHOTUX IPOIECCOB MOXHO YNpPaBISATh, a CKOPOCTHIO NMPOTEKaHHUs BPEMEHU
HEIB3s ¥ HE HY’>KHO.

Bpewms - 310, ¢ 0IHOI CTOPOHEI, 0000IICHHBIH 00pa3 BCeX MOTOKOB, MOCIEI0BATEIEHOCTH BCEX COOBITHI U TPO-
reccoB. C mpyToif - 370 0000MIeHHBIH TOKa3aTeNb AIUTEIHHOCTH BCEX COOBITHIA U ITPOIECCOB BO BeeneHHO.

I'maBHO# ke XapaKTePHCTUKOM SABISAETCSA n-MepHOCTh BpeMeHH. Kak coOpatp pasberaromieecss BO BCe CTOPOHBI
10 71 BEKTOpaM HACTOSAIIEE, KaK CTSHYTh €ro 00paTHO B OAHY TOUKYy? be3 BO3MOXXHOCTH cenaTh 3TO HUKAKOH pedn
00 yIIpaBIeHUH BpeMEHEeM HE MOXKET OBITb.

To, uro s ornaneHHoi obnactn BeeneHHO# - nanexoe mporuioe, A HaOMrogaTesst B JAHHOH TOYKE — 3TO
HacTosIIee WK axe Oynymiee. Eciu peds BecTn 0 KOHKPETHOM IIpoIiecce, SIBJICHUH, CTPaHe, TOPOJIe, YEIOBEKE U T.JI.,
TO MX OyIyIiee MOXKHO OoJiee Wi MEHee TOYHO TIPeJICcKa3aTh, HO MOOBIBAaTh B HEM JIO €T0 HACTYIUICHHUS HEBO3MOXKHO.

Bo BcenenHoit OecKOHEUHOE MHOKECTBO LEHTPOB COOBITHI. Kaxablil M3 HUX OKpYXEH CaMbIMH OJIM3KUMH B
MIPOCTPAHCTBE U BPEMEHH LIEHTPAaMH COOBITHII NEPBOTO MOPS/IKA, 3aTEM BTOPOTO, TPETHEro M TaK jJaiee 10 Oecko-
HeyHOCTH. [1oHATHO, 4TO HauOobllIee BINSHUE HAa TAaHHBIA [EHTP COOBITHH OKa3bIBAIOT LIEHTPHI NIEPBOTO MOPSIKA,
3aTeM BTOPOTO, TPETHETO U TaK jAainee. beCKOHEUHO ynaleHHbIE HEHTPHI OKa3bIBAIOT OECKOHEYHO Malloe BIHSHHE.
ITockonbKy k€ OHM HUCXOZST U3 BCEX TOUEK OECKOHEYHO OOJIBIION cepbl, TO 3TH BIMSIHUS B OCHOBHOM B3aMMHO
TIOTAIAIOTCS ¥ [TOITOMY BBICTYNAIOT KaK OIHOOOPa3HBIN (oH.

IMonstre norHoctn Bpemenu BBenl H. A. KossipeB. OtHaKko Jorn4Hee roBOPUTH HE O INIOTHOCTH BPEMEHH, a O
IUTOTHOCTH JICNICHHUS! BPEMEHHM HA OTPE3KH: JICJICHHE Ha TOJbI IUIOTHEE ACICHWS HA CTOJIETHS; [CJICHWE Ha CYTKH
IUTOTHEE JETICHUS Ha TOJIBI; ACJICHIE Ha HAHOCEKYH/IBI TOpa3zio IUIOTHEE JIENICHNS Ha CEKYHABL. MOXXHO TaKke roBO-
PUTH O INIOTHOCTU MPOTECKAaHUA BO BpEMCHU CO6LITHﬁ. OL[HI/I N3 HUX TCKYT MEJICHHO: ME€CAllaMH, CyTKaMu, YaCaMH.
Jlpyrue uMeroT ropasno OOJBIINYIO TUIOTHOCTD: 33 THICSYHBIC J0JIA CEKYH/IBl B MUKPOMHUPE MPOTEKAIOT COTHH COOBI-
Tuii. [IMOTHOCTH POTEKAaHUS Pa3INUHBIX COOBITHII TIOTOMY U MO>KHO CPaBHUBATh, YTO BCE OHU MIPOTEKAIOT B OJMHA-
KOBOM IO IJIOTHOCTHU BPEMECHMU.

Habnronate 1 u3MepsaTh BpeMs Kak TaKOBOE HEBO3MOXHO. O peabHOCTH IMOTOKOB BPEMEHHU CYAAT MO MOTOKaM
COOBITHH, SIBICHHUH, MPOLIECCOB, IT0 ABIXCHUIO MaTepPHUaAIbHBIX OOBEKTOB: UX JUIMHE, PACCTOSHHUIO MEXIY TOUYKAMH
Ha 3TUX O0BEKTaX M JUINTEIBHOCTH MPOHMCXOMAIINX B HUX WM MEXIy HUMH IpoueccoB. Ocoboe 3HaUCHNE UMEET
JBIDKCHHUE TEJ 10 OpOUTaM: KPYTOBBIM, SJUIMITHYECKAM H TIp., TOCKOJIBKY MEPHOABI 000pOTa BHICTYNAIOT 3TalOHA-
MU JUTUTEIBHOCTH, HApSY ¢ KOJeOaTeNbHBIMU ABHKEHUSIMUA B MUPE aTOMOB M KPHCTAJIIOB.

CKOpOCTh MPOTEKaHMsI MPOLECCOB MOKHO M3MEpPATH JIMIIL IIOTOMY, YTO BpeMs TedeT BCeraa PaBHOMEPHO M C
OJIMHAKOBOI CKOPOCTBIO. DTAJIOHOM 3/1€Ch MOXKET CIY)KUTh PaBHOMEPHO TNpoTekaromuii nporecc. Ho moboit pe-
ANIBHBIN Tponecc noaBepkeH ¢GuykryanusM. [loaToMy Bceraa CTOUT 3a/iaya HaiiTh emle 6osiee paBHOMEPHO MpOTe-
Karouui mpotecc.

B kaxnoii obnactu BeeneHHON — OT MUKpOMHpa 10 MAaKpOMHUPA — BpeMsI U3MEPSIETCS ¢ TIOMOMIBbIO OMpeIeIeH-
HOTO IIpoIiecca: ABWXEHHUA 3eMJIM BOKPYT ocH U BOKpyr CouHIla; IBMKEHUS COJHEYHOM CHCTEMbI BOKPYT LIEHTpa
TaJlaKTHKH; Mpoliecca pa30eraHus rajakTuk nocie bonbInoro B3pbIBa; mporecca ABWKEHHUS (OTOHOB, CBETA; MPO-
1iecca IBIKEHUS 3JIEKTPOHA BOKPYT sIpa; Mpoliecca pocTa AepeBa, TPaBhl WM KUBOTHOTO | T.J. DTO BCE MPUMEPHI
JIOKJILHOT0, YaCTHOTO BpeMEHH. Bpemst ke BooOI1Ie — 3T0 paBHOJEHCTBYOMIast BceX MpolieccoB BeeneHHO.

[pun pa3nuuHBIX CKOPOCTAX JABMKEHUS] MATEPHAIBHOTO TENa ero JJIMHA JUIs Pa3HBIX HaOJIIoaTeNel mpeacTaBis-
eTcst HeoanHaKoBOU. [Ipy n3MepeHn peabHBIX MPOCTPAHCTBEHHBIX U BPEMEHHBIX OTPE3KOB, OTIPAHUYCHHBIX Ma-
TepHaTbHBEIMH TellaMH, 0e3 TEOpUH OTHOCUTEIBHOCTH A. DiHIITeHA He 00oiTiHCh. Ho cama sTa Teopus Obuia ObI
HEBO3MOXHa 0e3 W3HAYaJbHOTO IPEACTaBICHUS 00 MaeaIbHOM, AOCOIIOTHOM BPEMEHH, KaK CaMOCTOSTENIBLHO Cy-
IIECTBYIOIIEM, HE3aBUCUMOM OT MaTepur Hadaie Obitrs. OTHAKO OCTaHABIMBATHCS HA 3TOM HeJb3s. Heobxommmo,
KaK 3TO ¥ MPOUCXOJUT B HAYKE, BCCCTOPOHHE aHAJTU3UPOBATh ITPOCTPAHCTBCHHBIC U BPEMCHHBIC COOTHOIICHUSA Ma-
TEPUATIBHBIX O6'beKTOB, HX TOIIOJIOTUIO, CUMMETPHUIO, BOCIIPUATUE ITPOUCXOAAINNX MPOIECCOB C YUETOM CKOPOCTHU
CBE€TAa N MHEPIHAJIIBHBIX CUCTEM OTCUECTA. BOCHpI/IHI/IMaTB JKe BCE OTH CBOMCTBA MaTepHraJIbHbIX 00BEKTOB KaK CBOM-
CTBa NMPOCTPAHCTBA ¥ BPEMEHH - HEKOPPEKTHO.

CornacHo Teopun DWHIITEIHA, MPOCTPAHCTBO M BpEeMs TECHO B3aWMOCBSI3aHbI, TIOCKOJIbKY JIBIDKEHHE 00BEKTa B
MIPOCTPAHCTBE BIMSET Ha €ro NepeMelleHHe BO BpeMEHH. M OmsITh-TakM HYXKHO CKa3aTb, YTO 3aKOHBI JBMIKEHUS
00beKTa B IPOCTPAHCTBE U BPEMEHH HEJIb3sI OTOXKAECTBILATE C 3aKOHAMH CaMUX IPOCTPAHCTBA U BPEMEHH.

B cootBercTBHM C Teopueldl DWHIITEHHa NPH JOCTHXKEHWH KOpaOJieM CKOPOCTH CBETA BPEMS OCTAHOBHTCS.
Bripouem, Hayka He cTOMT Ha MecTe: Tpylna yueHbix B coctaBe JIu lllynBonra, Anexcanapa Kyssmuua u Aptypa
Jlorapuy U3 4acTHOTO IPUHCTOHCKOTO HHCTHTYTA yKe JI0Ka3alia, 9TO CKOPOCTh CBeTa, T.¢. okoyio 300 000 km/cek He
SIBIISIETCS AOCOIOTHON M MOXKET OBITH NPEBBIIICHA.

Ho Bepuemcs k Teopun DifHmTeitHa. Ha camom gene, mOCKoIbKy KOpalib JIETHT BMECTE C IIOTOKOM CBETa - HO-
cureneM HHGOpPMaMK 00 MCTOYHHKE, TO HAOMIOAATENb JIHIIb BOCIPUHIMAET OJMH MOMEHT JKU3HH MCTOYHMKA, H
TOJIBKO B 3TOM OTHOIICHHM BpeMs Kak Obl ocTaHaBiauBaeTcs. OHAKO HA CAMOM HCTOYHHKE IPOILECCHI, a 3HAYHT, U
TeUEHUE BPEMEHH, OOBEKTUBHO MPOJOIDKAIOTCA. DTO 00OHAPYKHUBAETCS TOTYAC )K€, KaK TOJBKO KOpaldJib pa3BepHET-
cs1 HABCTpeuy MOTOKY CBeTa M MHGopManuu. Torna KapTHHBI pealbHBIX MPOIECCOB HA MCTOYHHKE OYAYT B yCKO-
PEHHOM TOpsAKE NOCTHraTh HaOmomartens. Ecim HaOmomarens yoamuTes CO CKOPOCTBIO CBETa OT MCTOYHMKA Ha
OJIMH CBETOBOM T0Jl, @ 3aTeM B TEUEHHE CBETOBOTO I'0fla C TOHM e CKOPOCThIO OYAET BO3BpAILATHCS K HEMY, TO OH
NIPOHAOJIIOIAET MPOLIECCHI, TPOU3OILE/IINE 3a ABA TOJIa.
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Ecnu 661 HaOmoaaTens JeTesl Co CKOPOCThIO, B [IBa pa3a MPEBBILIAIONIEH CKOPOCTh CBETA, TO Yepe3 ToJ OH OBl
YBHJEJ KapTHHBI IBYXJICTHEH TaBHOCTH. Bpemst 11 Hero kak Obl monuto Bensth. Ho mpu Bo3BpamieHuu Haszal ¢ Ta-
KOH 7K€ CKOPOCThIO HAOIIOJATeNb yBHUAET ObI MOMEHT, KOTOPBIH HACTYIHT 4epe3 IBa roga mosera. M BooOue,
CKOJIBKO JIET JIeTaN Tya U 00paTHO HaOI0qaTeNb, CTOIBKO JIET ¥ IPOUIEeT Ha 00BEKTe HAOMIOCHHA, K TAKOMY MO-
MEHTY B Oy/IyIleM OH U IIPUJICTHT.

[lepBrIit HAOMOOATEh, HAXOMAIIHMICS B 2 pa3a Aajblle, 4eM BTOPO, OT HCTOYHHUKA HHpopMarmu (00a JeTAT co
CKOPOCTBIO CBETAa), BUJUT MOMEHT HaOII0JaeéMOro Ha MCTOYHMKE Mpolecca B Ba pasa Oosiee TaBHUM, 4eM BTOPOH.
3T0 acTpOHOMHUYECKHUH (PAKT, U OH XOPOIIO COTTACYETCS C N3I0KEHHBIM BBIIIC HAIIUM HPEACTABICHUEM.

JlaHHBIH aHaNM3 celaH B OTHOUIEHWH OJHOMEpPHOW cTpeisl BpeMeHH. Ho Bpems MHoromepso. [lake ecmu
YUecCTb €elIlle TOJIKO OJIHY CTpeJly BPEMEHH, KOTOpas JIETHUT U3 TOUKH, IPOTHBOIOIOKHON PacCCMOTPEHHOMY HUCTOU-
HUKY, TO 10 NIEPBOM CTpEJIe «BpEeMsi OCTAHOBHJIOCHY, a TI0 BTOPOM - OHO JBMXKETCS B JjBa pa3a ObicTpee. B urore mo-
nmydaeTcs: cpegHeapudpmernueckoe: (0+2):2=1. Bece apyrue cTpensl BpeMeHH, JIETSIHe KaK HAaBCTPEUy, TaK U BJIO-
TOHKY HaOIIo/1aTeNio0, B3aMMHO YPaBHOBEIIMBAIOTCS, U B PE3yJIbTaTe BpeMsi Ha Kopaliie TeUeT ¢ TaKoi e CKOpo-
CTBIO, KaK 1 Ha BCEX OKPYXKAIOUIMX 00BEKTaX, ICTOYHUKAX CBETa M MH(OPMALIHH.

B HayuHOH nmTepaType BBICKa3aHO TaK)kK€ MHEHHE, YTO CKOPOCTh BPEMEHH 3aBHCHT OT I'PAaBUTAIMU: YE€M OHa
CUIIbHEE, TEM BpeMs TedeT MeaIeHHee. Ha camom fenie rpaBUTAys BIMSET JIMIIL Ha CKOPOCTh IPOTEKAHUS MPOLEC-
COB M HCTEYEHHUs OT MACCHBHOTO Tela CBETa, MHPOPMAIHMK M APYrodl MaTepualbHOM cyOcTaHuuu. I 'paBuTaIms
JIMIIb 3aMeJUIeT CKOPOCTh IPOTEKAaHMUs ITPOIIECCOB, YTO CO3JAET BIICUATICHHUE 3aMEIJICHHUS BPEMCHU.

AHaJIOTHYHO MOXKHO CKa3aTh M O TaK Ha3bIBA€MbIX IIPOBaJIaX BO BPEMEHH, KOTOPHIE CBSA3aHBI, CKOPEE BCETO, C
T€ONaTOreHHbIMU 30HaMH, Pa3IOMaMH 3€MHOW KOPBI WJIH €Ile ¢ KaKMMHU-TO aHOMaIUsAMH. B mogo0HBIX 30HAX, TO
BCel BEpOSITHOCTH, IPOUCXOIUT 3aMEe/JIEHHE BCEX MPOLIECCOB, YTO BOCIIPUHUMAETCS KaK 3aMeJIeHHe BpeMeHH. YTo
KacaeTcd Jrofel U 00bEeKTOB, KOTOPBIE BAPYT KyAa-TO HCUE3al0T U MOTOM Yepe3 HEKOTOpOe BpeMs MOSABIAI0TCS, ec-
JIM 3TO HE MHUCTH(UKAIMSI U HE OCYKHE CIyXH, TO 3TO, CKOpee BCEro, pe3ysibTaT TMITHOTUYECKOTO BO3ICHUCTBUS,
BO3MO’KHO BHE3EMHOTO NPOUCXOXKICHHUS.

I'paBUTalIMOHHBIE, HIEKTPOMArHUTHBIE U CBETOBBIE BOJIHBI HECYT MH(MOPMAIMIO U3 KaKA0# JaHHOM Touku Bcee-
JICHHOH 110 BCEM HampaBJeHUsIM. B pesynprare 3TOTO Besl cepa, ynarseHHAs OT 3TOH TOYKH Ha MHOTHE CBETOBBIC
TOZBI, KIIOMHHUT» TO, YTO B HEH KOTJa-TO MPOUCXOAMIO. XOTs ceiiuac B 3TOH TOUKE MPOUCXOIAT COBEPUICHHO HHbIE
coObITHs. [IpaBna, B Kakm0i Touke yrmoMsHyTo# cepbl oTpakaeTcss HHGOpPMALUS HE O COOBITHH B IIETIOM, a JIHIIb
0 ero yactH. B 1menom coOkiTie Oosee mim MeHee MOIHO pa3dpocaHo 1Mo BceM ToukaM cdepsl. Ho n ata nHdpopma-
IIUsE Yepe3 CeKyH Iy epeMelnaeTcsi B 0osiee BEICOKYIO cepy, 3aTeM B CIEAYIONIYIO | T.1I.

Bepremcs eme pa3 Kk Bonpocy, ABMKETCS JIU Besl OecKkoHeuHast BeenenHas B IpocTpaHCTBE M BpeMEHH?

IMockonbky Beenennas OeckoHeYHa B MPOCTPAaHCTBE M BPEMEHH, a OECKOHEUHOCTh BceneHHo# ajiekBaTHa Oec-
KOHEYHOCTH MPOCTPAHCTBA M BPeMEHH, TO BceneHHas B 11e10OM He JBIDKETCS HU B IIPOCTPAHCTBE, HU BO BPEMCHH.
JIBI>KeHHEe B IPOCTPAHCTBE 03HAYAJIO OBI, YTO MPOCTPAHCTBO Oouibiie BeeneHHOH, YToO B IEHCTBUTENFHOCTH OecKo-
HEYHO TOJILKO ITPOCTPAHCTBO, a BcesleHHas KoHe4Ha, YTO MPOTHBOPEUYHT MOCTYJIATy O ee OeckoHeuHocTH. C Apyroi
CTOpOHBI, BeeneHHas HaXOAUTCS B HETIPEPHIBHOM JIBI)KEHUH, HO IBUKYTCS CKOJIb YTOJHO OOJBIINE COCTABISIONINE
€e JacTH, a He BceneHnas B 1eaoM.

IMockonbky Best OeckoHeuHast BeesleHHas Beera ajiekBaTHa caMoii ce0e, To OHa He JIBHXKETCS U BO BPEMEHH, KaK
05l ipeObIBas cpa3zy M B MPOILIEIIIEM, 1 B HACTOAIIEM, U B Oy/IyIieM, TO €CTh B BEUHOCTH. Buanmo, 310 1 umen B
Buay ['erenp, Korna yTBep Kaal, 4To «BEYHOCTh He OyJIeT, BEUHOCTH HE OBLIO, @ BEHHOCTh €CTHY.

OnHaKo M3 CKa3aHHOT'O HE CIIeyeT, YTO MPOIIIOoe, HACTOosIIee U Oyayliee CyecTBYIOT BMECTE JPYT C IPYTOM,
W 4TO O NMPOLIIOM M OyAyIIeM MOKHO Y3HaTh B JII0OOH MOMEHT HAacToOsIero. ENUHCTBEHHOE, YTO MOXKHO TOYHO
3HATh - 3TO: BceneHnnas Beeraa Obuta u Oyner. Bo3HHKHYB O€CKOHEUHO JIaBHO, OHA OyJIET CYIIECTBOBATH OECKOHEU-
HO jtonro. Ho Ha OCHOBaHMHM TaKOTO 3HAHUS HEJB3S AaBaTh TOYHBIC Mpe/cKa3aHus Oymymiero. 3HaHNS U IpecKa3a-
HUS1 O KOHKPETHBIX Ipolieccax BHYTPU BcesleHHO HOCAT, B BBICHIEH CTENEHU, BEPOSITHOCTHBINA XapakTep.

JleiicTBUTENBHOE, PeaTbHOE BPEMs JABHKETCS MMEHHO BHYTpH Bcenennoil. C mo3umu MHOTOMEPHOCTH BpeMe-
HH, KaK y)Xe OBUIO CKa3aHO, €T0 MOKHO TPaKTOBATh KaK JBIKEHHE K Ka)KHOH Touke BceleHHOW M3 BCeX 71 TOUYEK
OKpYyXKaroliei 6eckoHeuHOH cdeprl (Oymyiee) u 00paTHO K HUM (TIPOIILIOE).

OO000IMB BHIIIECKA3aHHOE, CZelaeM BBIBOA. MTak, BpeMsi — 3TO paBHOJEHCTBYIOIIAs BCeX MpoleccoB Beenen-
HoW. OHO Tak k€ MHOTOMEPHO, KaK U MPOCTPAHCTBO U YIPABIATh UM Henb3sl. Kak peanbHoe, OHO U3MepsieTces ¢ Mo-
MOIIBI0 MaTepHANIBHBIX IpolieccoB. beckoHeuHocTh BeenenHo ajekBaTHa 0€CKOHEYHOCTH NTPOCTPAHCTBA M BpEMe-
HU, NO3TOMY BceneHHas B 11€710M B HUX HE JIBUXKETCSL.
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