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BBEOIEHWE

Cetiuac — 3TO TAaMHCTBEHHOE 1 3eMepHOe MIHOBEHNE, MEHAIee CBOe
3Ha4YeHNe KaXkK/Iblil MUT, — BIIOJIHE ONPaBJAHHO CTABU/IO B TYNUK CBSAILIEH-
HUKOB, punocopos u ¢pusukos. [TonnMaHme ceiiuac TpebyeT 3HaHMA 3aKOHOB
OTHOCHUTENBHOCTHY, SHTPOIINY, KBAHTOBOI (pM3MKM, aHTUBeIIeCTBa, 0bpar-
HOTO JIBVDKEHVSI BO BpeMeHM, KBAHTOBOII 3alIyTaHHOCTY, Bo/bIIoro B3peia
U TeMHOII aHeprun. TonbKo ceifyac B HallleM paclOps>)KeHNM €CThb JTOCTHU-
KeHVs QUSNKM, KOTOPBIE ITO3BOJIAT HOHATH, YTO XKe 9TO BCe-TaKM TaKOoe —
cetiuac.

Yckonb3aroliee 3Ha4eHMe 9TOTO IMOHATHUS JOITOe BpeMst ObI/I0 KaMHeM
IpeTKHOBeHM B pusvke. CerofHsA Mbl 3HaeM, YTO TaKoe 3aMeflJIeH/ie BpeMeH,
BO3HUKaIIee IO BO3/EIICTBMEM CKOPOCTH Y TPAaBUTALIVN, U la)Ke OOPaTHBIN
€ro XOfI, COITIACHO TeOPUM OTHOCUTEIbHOCTH, 11 BCe JKe HIYero He JOOU/IICh
B O0'bACHEHNY CAaMOTO YAMBUTEIbHOTO CBOVICTBA BPEMEHM — €TrO T€YeHMS
¥ TOTIKOBaHMsI coBa cetivac. PyHnaMeHTanbHas Gpuandeckas KapTUHA MIPa,
U3BECTHAs KaK «IIPOCTPAHCTBEHHO-BpeMEHHas JyarpaMMar, He JaeT OTBeTa
Ha 9T BOIpOochl. OU3MKI MHOT/A IPEBPATHO CYUTAIOT OTCYTCTBYE OTBETOB
JOKa3aTelbCTBOM M [IeTIAl0T BBIBOJ], YTO Te€UeHME BPEeMEeH) — BCETo JIMIIb
wmosnA. Ho a1o orcrymnenne nepen npupopoii. [Toka Ham 6yaeT HeACHO
3Ha4YeHUe C/I0Ba celitac, HeBO3MOXKEH IPOTpecc B IIOHMMAHUNU BPeMeH! —
OCHOBOIIO/IATAIOIIETO ACIeKTa OKPYXKAKOIIero Mupa.

B 370t KHMTE 51 TOCTapajcs COOpaTh BOEAHO BCe COBPEMEHHbBIE TOCTHU-
KeHV PU3NKM UM CTIOXKUTH U3 HUX I1a3J1, YTOOBI IPOACHUTD KAPTUHY celiuac.
K Tomy ke mpuiiocs yopaTh 13 rOJIOBOTIOMKI 9/IeMEHTBI, OIINO0YHO [TOMe-

HI€HHbI€ B HEKOTOPbIE STYEKU.
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10 CEMYAC

[IInpokoe nonnManue GpuanKy 0ObACHET, TOYEMY IO CUX IIOP He yAaBa-
JIOCh pelnTb pebyc ¢ ToKoBaHMeM celivac. Pusnka He IpoCTa 1 He IMHEIIHA,
[I0O3TOMY B KHUT€ IIPUXOAUTCA KacaTbCs OTPOMHOrO MaTepuaja, KOTOpOro,
BO3MO>XHO, fa’ke MHOTOBAaTO JI/IsI OTAE/IbHOro usnauusa. He crecHsanTech
JINCTAThb CTPAHUIIBI BIIEpe]] U Ha3aJ], BO3BPAIlasCh K UiesM U KOHIIeIMAM,
KOTOpBIe BbI IponycTunn. Boobiie Bce copep>kaHMe 9TOTO TPyAa BIIOTHE
MOYXHO BOCIIPMHMMATD KaK TaiiHy, II0 Mepe MPUOIVKeHNs K KOTOPOIT IIPo-
ABISIIOTCS HEKOTOPbIe KTI0YY, CIIOCOOHBIe IIPUOTKPBITh 3aBeCy HaJ| Hell.

ITo cenmanpHOCTY M HAY4YHOI IpaKTHUKe A IIpeXje Bcero Gpusuk-
9KCIePUMEHTATOP: KOHCTPYUPYIO 1 UCIIONb3YI0 ONBITHOE 000py/ioBaHue,
4TOOBI PaCKpbIBATh CIIPsATAHHBIE OT Hac ¢pU3NYecKye UCTUHBI. [IBa MOUX
IIPOEKTA HEMOCPEACTBEHHO CBA3AHBI C IOHMMAaHNMEM BpPeMEHU: 3MepeHue
OCTaTOYHOTO MUKPOBOIHOBOTO (Pe/IMKTOBOTO) M3/TyYeHN s, COXPAaHUBILIETOCs
nocie bonblIoro B3pbiBa, ¥ TOUHOE M3MepeHHe IIPOIIIOro pacllupeHns
BcenenHoi1, BK/II04Yasi OTKPBITIIE TEMHOI 9HEPI1Y, KOTOpast 00YCIOBIMBAET
YCKOpeHue 3TOro pacmmpenusd. JJoIKeH NPU3HATHCSA, 9YTO HAIMCalT HEMAJIO
YUCTO TEOPETUIECKUX PabOT, HO TOMBKO TOT/a, KOT/ja He XBATalo aCCUTHO-
BaHUIT Ha 3KCIIePUMEHTBI WM eCIU A CYUTAJ CYIlleCTBOBaBIINE TeOpPUN
om6ouHbIMI. HacKoIbKO MHE U3BECTHO, HACTOSAILASA KHUTA — eNMHCTBEHHAs
HOCBsILleHHas MpobeMe BpeMeH!, KOTOPYIo Hamucan usmkK, rmyoboko
BOBJICUEHHBIN B 3KCIIEpMMEHTAa/IbHble UccaefoBanuA. Huxe s mopentoch
MBICTIAMY OTHOCUTETBHO TOTO, C KAKMMU TPYJHOCTAMHI M Pa304apoOBaHUAMU
CTAJIKMBAIOTCS yUeHbIe B XOJje TAKMX Pa3paboToK.

ITyTh K IOHMMAHWIO KaTeTOPUN celiuac TpeOyeTcs pasfie/uTh Ha IATH
qacTell.

Yacrs I, «YnuBuTenbHoe BpeMsi», 1 HAUMHAIO C 0OCYXK/IeHUs BIIOJIHE YCTO-
ABUINXCS, HO TeM He MeHee YAUBUTENbHbIX aCIIeKTOB TOHMMAaHMA BPEMEHI,
KOTOpbIe B OCHOBHOM OBLTM OTKPBITHI A/ibbepToM JifHIITEIHOM. Bpems
He MPOCTO PACTATUBAETCS, 3aMeMIJISIETCS] ¥ IOBOPAYMBAET BCIIATh; MOKO0-
HBIM IIOBEJICHJMEeM OHO 3aTparuBaeT HAIy ITIOBCeJHEBHYIO )KM3Hb. Pabora
GPS, HaBUTAMOHHOIT CUCTEMBI, KOTOpasA MO3BOJAET OPUEHTUPOBATHCA
Ha MECTHOCTY 1 He 3a0/TyIUTHCA, 1Ie/IMKOM OCHOBAaHA Ha yPaBHEHM X TEOPUU
OTHOCUTE/IbHOCTY OVHIITENHA ¥ Ha YKa3aHHBIX BBIIE CTPAaHHbIX, Ha IIEPBbIl

B3rnAnm, CBOJICTBaX BpEeMEHI. VMmeHHO TE€OpUs OTHOCUTENIDbHOCTN II0O3BO/INI/IA
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BBEJEHME 11

MpefiCTaBUTh YeThIPEXMEPHbIN NPOCTPAHCTBEHHO-BPEMEHHOI KOHTUHYYM.
CaMblil Ba>KHBIN BBIBOJ, YacTy I: MbI 3HaeM 0 BpeMeHU JOCTaTOYHO MHOTO,
M XOTs ero IIpMpoJa HEIIPOCTa, OHA BeCcbMa onpefeneHHa. CKOPOCTDb TedeHNs
BPEMEHM 3aBUCUT OT CKOPOCTH JIBVDKEHNA 00bEeKTOB 1 rpaBuranuu. [laxe
HOPAJOK BO3SHMKHOBEHMA COOBITUII — KaKoe M3 HUX Ha3BaTb IEPBbIM —
He YHUBepca/bHas UCTHHA. boee TOro, Teopysa OTHOCUTETPHOCTY JIHIITElIHA
[laeT MHOTO CTPYKTYPHBIX KOMIIOHEHTOB, HEOOXOAMMBIX M/ IOHMMaHNA
HAIIEro cetuac.

B gacrtu II, «CriomaHHas cTpenar, 1 youpalo OfHy 13 eTasieil ToI0BOTIOMKIA,
KOTOpas paHee oLIMO0YHO Obl/Ia IIOMeIlleHa B HEIIOAXO/AIIee /I Hee MeCTO.
OTa meTanb OONIblIe [PYTUX CeP>KMBaAjIA IPOABVKEHYE MBIC/IY B IIOHMMa-
HUU cetivac. Pedb uper o Teopunm ApTypa OIAMHITOHA', I peTeH/ Iy Iollen
Ha OIlpefie/ieHe HallpaB/IeHU s TeYyeHUsA BpeMeHU: COI/IACHO 3TOi TeOpun,
BpeMs UJEeT OT IIPOLIJIOTo K OyAyIeMy, ¥ HUKOTZIa He Hao6opoT. I cHavata
M30 BCEX CUJI IBITAIOCH OIIPaBJJaTh 3TOT IIOCTY/IAT U TOJIBKO IIOTOM pa3buparo
ero atanbpHble OMINOKN.

ONAVMHTTOH MPUIMCHIBA/I TEYEHUI0 BPEMEHY BO3PACTAHME IHMPONUL’,
MepsI xaoca Bo Bcenennoii. Certuyac Mbl 3HaeM 06 sHTpomnuu Bo BceneHHOI
ropasyo 6osblre, 4eM SNAMHITOH B 1928 rofty, KOr/a IPeIIox I CBOIO TEOPHIO.
A mocrapaioch [0Ka3aTh, YTO STOT y4EHBIl ObUT HelpaB. VIMeHHO TedeHMe
BpPEMEHM yBeIMYMBaET SHTPOMNIO, @ He HA000POT. DHTPONNS He BBI3bIBAET
IMKTATyPbl, KOTOPYIO YacTO eii IpUINChIBalOT. KOHTpO/Ib Hafl Ny TAMMU pa3Bu-
TUS SHTPOINY OKa3bIBAETCA OYEHD Ba>KHBIM JI/1 HAIIETO IIOHMMAHMNA cetivac.

Yacrs III, «YKyTkas” ¢pusnka», 3HAaKOMUT YUTATESA C €llje OFHUM Ba>KHBIM
3/IEMEHTOM, HeOOXOMMBIM JI/Is1 HOHMMAaHMWA celi4ac, — TaNHCTBEHHON KBaH-
TOBOI PM3MKOIL. DTa YaCTh HAYKM — IOXKAJTYil, Hanbosee yCIelHas Teopus
BCEX BpPEMEH: B Hell COOTHOIIEHNE MeX/TY IIPeACcKa3aHMAMM YIeHbIX ¥ Hab/Ti0-
nennamu coctapinseT 10:10. Tem He MeHee KBaHTOBas TEOPU S OJHOBPEMEHHO

U cOMBaeT ¢ TONKY, ¥ BHyIIaeT OecrokoiicTBo. HeynoBuMble KBaHTOBBIE

! Aptyp SpauurroH (1882-1944) — anrmiickuit acTpodusuk. B pasHble rofipl — AUPEKTOP
acTpoHOMIYecKoit obcepBaTopun B Kembpumie, npesnusieHT KoponeBckoro acTpoHOM-
4ecKoro o6mecTBa, nmpesuieHT JIongoHckoro obuecta ¢usnkos. C 1920-x IT. cocpefo-
TOYM/ICA Ha «(pyHIaMEHTaIbHOI TeOpMM», IIPEe/IIoaraoleii 06beHeHe KBaHTOBO
TEOPUI, TEOPUI OTHOCUTEIBHOCTY, KOCMOIOTHN 1 TpaButatyn. IIpum. peo.

2
DHTpOINs — Mepa HEYNOPALOYEHHOCTI CUCTeMBL. IIpum. Hay4. peo.
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BOJIHBI I TIOTIBITKY UX M3MEPEHNUsI TPpyOo MPOTUBOpEYaT TeOPUM OTHOCHU-
TebHOCTU JifHIITelTHA. VX He/mb3s 00HAPYXXUTD UM KaKMM-TO 06pasoM
UCIIONb30BaTh. [loBeeHe KBAHTOBBIX BOIH OpOcaeT BbI30B HAILIIEMY OIIY-
I[EHNIO PeaIbHOCTI U PACLIUPSIET ero, YTO OYeHb IPUTOJUTCS B TOTKOBAHNNI
cetivac. Hanbonee MHTPUTYOIMM (a BO3MOXKHO, I OCBOOOXK/JAIOLIM Hallle
MBIIIIJIEHE) CTIEICTBYEM KBAHTOBON (PM3MKI CTAHOBUTCS TO, YTO IPOIIIOE
Oorblile He onpefesnsAeT Oyayliiee MM ONpefe/iAeT He MOMHOCTbI0. HekoTopble
aCIIeKThI KBAHTOBOI PU3VKM, B 0OCOOEHHOCTM TaKOe CTPAHHOE sIBJIEHME, KaK
KB8AHMOBAS 3aNyMaHHOCMb', OBIIN TIOATBEP)KIEHbI SKCIIEPUMEHTAJTBHO, U 9T
(ymuBuTenbHbIe!) pe3yabTaThl SKCIIEPMMEHTOB JAI0T OCHOBaHUe IIOJIararh,
YTO OrpaHMYeHHAasI CIIOCOOHOCTD IPefiCKa3bIBaTh OyAyIMe COOBITISI HABEYHO
OCTaHeTCs OFHUM U3 QYHIAMEHTa/IbHBIX CTTaObIX MeCT PM3UKMU KaK HayKIL.

Byactu IV, «®usnka u peanbHOCTD», A UCCIeRyo penensl ¢pusuku. He bec-
HOKOJTeCh — BpeMs I Celi4ac He BLIXOIAT 3a 3TU Npefenbl. OHY HAaUMHAITCA
B (M3MKe, HO Hallle BOCIIPMATIE UX 3aBUCUT OT HAIIIETO XKe OIYLIeHNs peajlb-
HOCTM, KOTOPOE IIPOCTYPAeTCs 3a TpaHuIbl p13MKu. MaTeMaTyKa IpeficTaBIIs-
eT co60J1 peaIbHbII MUP, KOTOPBIIT HEBO3MOXKHO IOATBEPANUTD PU3NIECKIMU
aKcrepuMenTami. Jlake TaKyIo IPOCTYIO Belllb, KaK MPPAIMOHATIBHOCT /2.
Ho ectb fipyrue ABeHNs, BIOTHE peajnbHble I He OTHOCAIIMECA K 00/1acTu
¢usuku. Hanpumep, BOIpOCHI TUIIA: KAK 8blenA0Um 2071y60ti ysem? OTpuijanue
HepUSMIECKIX 1 HEMATEMATNIECKMX UCTUH ObIIO HA3BAHO (PUSUKAUIMOM’.
OH ocHOBaH Ha Bepe 1 0671afjaeT BceMy HeflocTarkamu penurun. K cqacrolo,
BOIIPEKM CTPACTHBIM HaJeX jaM DIHIITelIHa, COBPeMEeHHBbIEe JOKa3aTe/IbCTBa
HOABOJAT HAaC K TOMY, 4TO (pM3MKa — HayKa He IIO/IHAs, M OHa HUKOTZA He 6yzieT
B COCTOSIHUY ONMCATh BCIO HALIY PeasbHOCTb.

Buyactu V, «Ceituac», Bce meTany CXonATCA B 3aKOHYeHHbBIN masn. OH gaer
00beITHEHHYI0 KaPTUHY TOTO, YTO BpeMs TeYeT, ¥ PaCKpbIBaeT 3HAYEHVe

a¢eMepHOr0 MOMEHTa, KOTOPBIl MbI HasbIBaeM cetiuac. PeleHue kpoeTcs

! KsautoBas 3aIyTaHHOCTb — CUTYallus, IIPY KOTOPOJ KBaHTOBbIE XapaKTePUCTUKY IBYX
W 60/lee JaCTUI] OKA3BIBAIOTCSA CBA3AHBL IIpum. peo.

? DusHKaTUEM — KOHIENIA TOrMYeCcKOro MO3UTHBU3MA, paspabarbiBaemas KapHarom,
HeripaTom u fip. CTOpOHHUKM PUSVKAIU3Ma CINTAIOT KPUTEPUEeM HAyYHOCTH KaKOTo-
760 TIONOXKeHNA U3 0601 JVCLIUIUINHBI BO3MOKHOCTD IIEPEBECTH €ro Ha A3BIK Pusn-
k1. [lonmoxkeHus, He IOAAIOLIMEeCs TaKO ONlepalyy, paCCMAaTPUBAIOTCA KaK NMIIEHHbIE
HAY4HOTO CMbICTA. IIpum. nepes.
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B YeTbIpeXMepHOM IoHMMaHuu bonbioro B3peiBa. B3peiBbl Bo BeenenHoit
CO3J]aI0T He TOTbKO HOBOE IIPOCTPAHCTBO, HO ¥ HOBOe BpeMs. IlepenHsas
Omkaiiias K HaM IpaHNIla BpeMeHU U eCTb TO, YTO MBI Ha3bIBaeM Celi-
4qc, a TedeHye BpeMeHM — IOCTOSHHBI MPOIecC CO3/IaHNUsA HOBBIX celiuac.
MbI omymaeM Ka>k/bplit MOMEHT OT/IMYHBIM OT IPEALIeCTBYIOUUX, IIOTOMY
YTO OH — eVHCTBEHHBIN, B KOTOPOM MOXXHO CJIe/IaTh BBIOOD M MCIBITATh
cBobony Bo/Mu, BIMAA Ha COOCTBeHHOE Oymylee 1 M3MeH:AA ero. Bompekn
YTBep)XX/IeHIAM KTacCuecKux ¢punocodoB, MbI ICXOAVM U3 TOTO, YTO CBoOOzIa
BO/M coBMecTuMa ¢ ¢pusukoit. Te ke, KTO yTBep>KaeT o6paTHOe, 0OpeKaroT
cebs Ha Bepy B penurnio ¢pusmkanuama. Mpel MoXXeM BIMATDH Ha Oyxayluee,
VICIIONIBb3YS He TOIbKO Hay4yHOe, HO 1 HeHay4YHOe 3HaHue (CollepeXMBaHue,
nobposeTenb, STMYECKNE HOPMBI, Y€CTHOCTD, CIIPABEJINBOCTD).

S vccnenyro Tpy BO3MO>KHBIE YeThIPeXMepPHbIe MOJIE/N JIBVKEHM I BPEMEHIL.
HabmogaeMoe ceitdac yckopeHme paciimpenns BeeneHHoI, CBA3aHHOE ¢ mem-
HOTi dHepeueti', TOTKHO CONMPOBOXKAATHCS YBEIMIEHIEM CKOPOCTY TeYeHIsI
BpeMeHM. DTa TeopMs MpeJIIoaraeT, YTO HbIHellIHee BpeMs OeXUT ObIcTpee,
yeM nportoe. Ha 0cHOBaHMM 3TOTO MOYKHO PeLlIUTh, YTO MIPOM30I/IeT HOBOE
¥, BO3MO>KHO, Hab/TI0fjlaeMoe 3aMeJi/ieHVie BpeMeH!, HOBOEe KOCMOJIOTYeCKOe
KpacHoOe cMelleHMe. OTO CIOCOOHO MOBMMATH Ha Hallle IpeCTaBIeHNe
o Havaze BonblIoro B3pbIBa U spe uHPAAUUOHHOU Modenuy Beenennoii’,
TO €CTb TOM IIepuofie ee PaCIIMPeHNs], KOTOPBII Mbl MOXKeM UCCIIef0BaTh,
o6Hapy>kMBas NOABMBIINECSA BO BpeMs B3pbIBa I'PAaBUTAI[IOHHBIE BOTTHBI, @ X
yoKe OIIOCPeIOBaHHO M3Yy4aTh Ha SIBJICHNY BPALIEHN A IJIOCKOCTY TTO/IAPHU3ALIIN
MMKPOBOTTHOBOTO M3/TyIEeHNS .

Tpetbs Momens Oblna 3ajjymaHa, korja B 2016 rogy MexxjyHapojgHoOe
nccnenosarenbckoe coobmectso LIGO (JlasepHo-nHTepdepoMeTpuyeckas

TPaBUTALMOHHO-BOMHOBasA o0cepBaTopus) coobumao o6 o6HapyxeHun

! Temuan 9HEpIus B KOCMOJIOTMM — BUJ] 9HEPTVM, BBEJIEHHBIN B MaTeMaTIYeCKyI0 MOfIeNb
BcenenHoit paiu 06bsACHEHNA ee HAOTIONAEMOTO PaCIINPeHIA ¢ yCKopeHeM. [Ipum. peo.

’ Vudnsaunonnas Momens BeemeHHO — rumoTesa 0 GU3NIECKOM COCTOSHUM U 3aKOHE
pacumpenns BeenenHoit Ha paHHeit cTaguy bonmbuoro B3pbiBa (IIpy TemMIieparype Bblllle
10% K), npeponarasouas nepuoy, yCKOpeHHOTO PaclIMpeHNs IO CPAaBHEHUIO CO CTaH-
JapTHOI MOJE/bIo ropsideit Beenennoit. Ilpum. peo.

} Bpalenne mIoCcKoCTH HOMAPU3ALUY CBeTa HAOMIONAeTCA IPY PaCIPOCTPAHEHUM M-
HEHO MONAPU30BAHHOTO CBETa Yepe3 ONTHYECK) HeaKTUMBHOE BELeCTBO, HaXOAIeecs
B MarHMTHOM I10JIe (IIPOROJIbHBIN MarHuToonTidecknit apdexr Papanes). IIpum. peo.
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Ha CBOMX YCTAaHOBKaX YHUKAJIbHOTO fABJIEHUS — CIUAHNA IBYX YepPHBIX
npip. Takue cOOBITHA CO3/JaI0T HOBOE IIPOCTPAHCTBO BO BeeleHHOIA, a Takoke,
B COOTBETCTBMIM C TEOPYEN YeTHIPEXMEPHOT O IIPOCTPAHCTBA-BPEMEH, 11 HOBOE
BpeMs. TO BpeMs TedeT Mefi/IeHHee, eC/IM TOCIeAYoye COOBITISA MacIITa0-
Hee 110 pa3Mepy, O1mybKe K HaM 1 U3/Ty4aloT 6o/iee CUIbHBIN CUTHAIL.

Jl151 TeX, KTO MHTepecyeTcss MaTeMaTHUKOM, ITOJPOOHOCTI TeOPUY OTHO-
CUTEe/IbHOCTU U ee MaTeMaTM4eCKUIl alllapar IOKas3aHbl B IIPUIOKEHMAX.

JlaBaiiTe NpUCTYIUM K cOOPY Halllero masa.
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['JTABA 1

3AIIYTAHHASA TAVIHA

Benuxkue gunocodot umenu eecoma pasHopeuusvie
U nymarbvie npedCmasieHus o 8pemeHU, Ho Puuka
dana Haoexoy HA Mo, 4o Mbl NOLIMEM €20

Bpems nerut, kak Berep;
DpyKTHI T€TAT, KaK OAaHAHBDL.

ﬂemcrcaﬂ cuumanka

Bor BaM ¢axT 0 Bac caMux, KOTOPBII MajIo KTO 3HaeT. BoaMoxHO, ja’ke HUKTO,
KpoMe Bac. OH COCTOUT B TOM, YTO MMEHHO Celi4ac Bbl YUTAETE 3Ty KHUTY.
A Mory 6bITh ja>ke 60/Iee TOYHBIM: MIMEHHO Celfuac BBl YMTaeTe CI0BO celiac.

Bornee Toro, BbI 3HaeTe, 4TO 9TO IPABJIA, XOTA A 00 9TOM He 3HAJ U 10 CUX
HOp He 3HaI0. Bel unTaere C10OBO celivac MMEHHO cei4ac, a MHe 3TOT (akT
COBEPIIEHHO HEU3BECTEH, €C/IM TONbKO A He CTOI0 3a Balllell CIMHOM U BbI
He yKa3bIBaeTe Ia/IblieM Ha Te C/I0Ba, KOTOPble IPOYUThIBAETE.

Cetiuac — 9TO O4YeHb IIpOCTOE€ N OJHOBPEMEHHO YAMBUTE/NDHOE M TalMH-
CTBEHHOe NOHATHME. Bpl 3HaeTe, YTO OHO O3HAYAET, HO €ro 3HaYeHMe TPYTHO
06bACHUTD 6€3 IIOCTOSHHOTO XOX/eHNA 10 Kpyry. «Cetiuac — 3TO MOMEHT
BpPEeMeHM, KOTOPBIII OT/ie/IAeT IpOoIIoe OT OyAyiero». Xopolo, a Ternepb
TIOTIBITAMTECH JATh OIpefie/ieH e TPOLIIOMY U Oy yILeMYy, He UCIIONb3Ys CIOBO
cetiuac. To, 4TO BBI IOApasyMeBaeTe MOJ, «IIPOLUIBIM» U «OyAYIIVIM», TIOCTOSH-
HO MeHseTcA. TOMbKO HeJaBHO YTEHVe BaMV 9TOTO ab3alla JIeXKasIo B INIOCKOCTI

oynyuero. Certdac 60/1bIIas 4acTh 9TOTO COOBITUSA YyKe B IIPOIIIOM.
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Tenepn y>ke Bech ab3al] B IpOIITOM (€C/IM TOBKO BBl He IIPOITyCKaeTe
crpouku). Ceiiuac OTHOCUTCS KO BIIOJIHE OIIpefieieHHOMY BpemeHu. Ho aTo
BpeMs OeclpepbIBHO MeHsAeTCs. VIMEHHO IT09TOMY MBI MCIIOTIb3yeM Yachl.
Omnn coobmaror HaM IuQpbL, CBA3aHHBIE C celiuac. LIudppl Ha3bIBAIOT «HACTO-
Alllee», UM «peambHoe» BpeMs. Yachl 0OHOB/IAIOT €ro HeIIPePbIBHO, 0OBIYHO
eXeCeKyHIHO. [IBIKeHMe BpeMeH! HeOCTaHOBMMO. Mbl MOXXeM 3aHMMATb
OJJHO I TO K€ MECTO B IPOCTPAHCTBE, HO He BO BpeMeHM. Mbl JBM>KeMcs
BO BpeMEHM, HO He KOHTPO/IMUPYyeM 3TOT Ipouecc. KoHedHo, ecnu TOMbKO
IIyTeLIeCTBNUs BO BpeMeH! He CTAaHYT BO3MOXXHBIMIL.

CMbICTI cetiwac — OfiHA U3 MHOTUX TaliH, 3aK/II0Y€HHBIX B 9TOM CTPAaHHOM
SIBJIEHUN, KOTOPO€ Ha3bIBAETCS BpeMeHeM. 3aMeyaTe/IbHO, YTO CeTOf[HS MBI
TaK MHOTO 3HaeM O HeM, 0COOeHHO Onarofaps NpUYyAINBBIM U CBEPXb-
€CTeCTBEHHBIM NOHATNAM, CBSA3aHHBIM C TeOpMell OTHOCUTETbHOCTI DIH-
mreiiHa. Ho HaCTOBKO >Ke OYeBUIHO U TO, YTO MBI TaK Majo 3HaeM O (pyH-
JlaMEHTa/IbHBIX XapaKTePUCTHUKAX BPEMEH: 4YTO 3TO BOOOII[e TaKOe U KaK OHO
CBA3aHO C OKPY>KaIollell HaC peaIbHOCTbI0. ITa KHUra — o BpeMeHu. O Tou,
YTO MBI O HEM 3HAeM U 4ero He 3HaeM.

Teuem nu Bpems? B 5 yacos 12 munyT yTpa 18 anpena 1906 roga B Can-
@DpaHLMCKO TPOM3O0IIIO CTPALTHOE 3eMIeTpsACeHNe. BpeMs 9Toro nNpupogHoro
KaTak/IM3Ma He M3MEHIUJIOCh; BBl MOXKeTe IIPOYecTb 0 HeM B «Bukumenum».
To, 4TO Teuert, ABMXKETCs, — 3TO Hallle HOHMMaHue cetiyac. Ceiiuac OBUXeTC,
U3MEHAETCA U IIPOJIBUTAETCA BO BPEMEHM.

Vinu, MoxeT ObITb, MMeeT OONMBIINIT CMBIC/I TOBOPUTD, YTO BPEMsI Te€YeT
MMMO 3TOTO cetiyac. BooOble ommcaTb CMBIC C/I0BA «BUXKEHIIE» TOBOIBHO
TpynHO. [0BOpS, YTO ABVKETCSA aBTOMOOW/Ib, MBI 3aMe4aeM ero MOJI0KeHe
B O[J'H MOMEHT BPeMeHU U 3aTeM — B IPYyroil MOMeHT BpeMeHU. CKOpOCTb
IIBVYDKEHMSI MALIVHBI OyeT ONpefe/sATbCs JAe/eHIieM PacCTOSHMS Ha BpeMs,
KOTOpOe 3aHsJI0 ero MoKpeITye. Hammpumep, 3T0 MO>XeT OBITh CTOTIBKO-TO MU/Ib
B yac. Takoit IofXo/ K ONMCaHUIO celvac HUKyzia He rogutcA. Cetiuac — arto
MMeHHO cejigac. OCTaHOBUTECh HA CEKYHJY, U cetivac OCTAaHETCsA MMEHHO
ceituac. Passe aTo cetiuac ykercs? Jla, Xon BpeMeHU UUTIOCTPUPYETCS TeM
00CTOATETLCTBOM, YTO 3HAUEHME Celitac MMOCTOAHHO MeHsAeTcsA. C KaKoil xe
CKOPOCTBIO JiBIKeTCsl BpeMsi? Co CKOPOCTbIO CEKYHIIA B CEKYHTY.

Ectb eme Tpernit B3r1sax. OH COCTOUT B TOM, YTO Ka>KJblli MOMEHT I'eHe-

puUpyeTcAaA HOBOE BpeM:A, I UMEHHO 3TO BHOBb BO3HIKIIIEE BpEMA — TO CaMO€
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cetivac. JlexxaT m B OCHOBe 9TUX B3TAA0B punocodckme mnbo pusnyeckme
pasmuuna? MoXHO 1 CBOOOZHO BBIOMPATh OAVMH U3 HUX WIU B TOM VN
VHOM 0OJIbIlle ICTVHBI U CMBIC/IA, YeM B APYIUX? DTOT BOIIPOC MBI TaKXe
MCCTIe[lyeM Ha CTpaHMIJaX KHUTH.

JlaBariTe MpeAIoNoXnM, YTO BpeMs OCTaHOBUJIOCDH. Bbl 3amMeTuTe 9T0?
Kakum obpasom? Vnu, HanipuMep, OHO YHEC/IOCh CKauyKaMU BIepel MIn
MI3MEHMTIO CKOPOCTD CBOETO ABVDKEHN A KaKIMM-TO ApyruM obpasom. Cmoxere
OOHApPYXXUTD pasHMUILY? DTO, IIOXKAITYIl, HETIETKO; 110 KpailHeil Mepe, ec/u ObI
BBI MICIIO/Ib30BA/IM TO M300parkeH)e BpeMeHN, KOTOPOe YacTO BCTPEedaeTcs
B KuHemarorpade. Hanpumep, B punbmax «TeMHblit ropoy', «Kink: ¢ mysb-
TOM 10 KU3HI», «VHTepcTemnap»’ unu «/lapa Kpodt: pacxutnrenpuuna
rpo6uuIy’. Bocipusrtye HaM1 MOMEHTA cetiac, Cy/is 10 BCEMY, OIIPe/ieNAeTCs
KO/INYEeCTBOM MMJUIMCEKYHJ, HeOOXOAMMBIX IJIs1 TOTO, YTOOBI HAILIN I7Ia3,
YXO MM KOHYMKM IajbleB IIOC/IaNN B MO3T CUTHaJI, KOTOPBI/l OH 3aMETHT,
3areyaTsieeT ¥ 3allOMHUT. [I/1 4e10Be4ecKoro CyIlecTBa 3TO HECKO/IBKO
TeCATBIX CEKYH[IbI, IJI1 MyX)M — HECKO/IbKO TBHICAYHBIX CeKyHIbl. KcTaTn,
IO3TOMY TaK TPYAHO JIOBUTH MyX. [I/Is1 MyXu Ballla pyKa NpUOIV>KaeTcsa
CJIOBHO B 3aMeJI/IEHHOII CbeMKe, COBCeM Kak B (pumbMe «OcTaHaBIMBAIOIIVE
BpeMH»S.

CKOpOCTb TeYeHNUA BpeMeHM BOIIPOC He TObKO HAyYHON (aHTACTUKN.
Teopust OTHOCUTEIPHOCTY 1aeT HEKOTOpPbIE BIIOJIHE OIIpe/ie/IeHHbIe IIPUMePbI

! «Temmbrit ropop» — apama, CIIIA, 1998 r. Youiiiy, He TOMHSIIEr0 MMEHY U IIPOIIIOTO,
npecnenyer nonuuesicknit @paunk bacten. Ero mupyT jkeHa, 4y>kaku, a OH IIbITAaeTCA
pasobparbcs B mpoucxopasueM. IIpum. peo.

* Kmuk: ¢ ITy/IbTOM II0 >KM3HI» — KoMepiuitHasA apama, CIIIA, 2006 r. Apxutekropy mo-
majiaeT B pyku mynbT 1Y, ¢ MOMOIIBI0 KOTOPOTO MOYKHO IPOKPYYMBATh JKM3HD BIIEpPET
wn Hasaz. Ho ofHaX bl My/IbT HAYMHAET YIPABIATb CKOPOCTBIO 11 BLIGOPOM MOMEHTa
m3H. [epoit IOHNMAeT, KaK HeBePHO MCIIONb30BaI BpeMsL. IIpum. peo.

} «VIHTepcTenmap» — HayuHo-(aHTacTidecknit dubm, CIIA, 2014 r. 3acyxa IpuBOANUT
K IIPOJIOBO/ILCTBEHHOMY KPU3MUCY; TPYIINA MCCeoBaTesell OTIPAB/IAeTCA CKBO3b YepBO-
TOYMHY IPOCTPAHCTBA-BPEMEHI, YTOOBI y3HATD, KAK IIePeCeUTh YeI0BEYeCTBO Ha IPYTYIO
wiasety. IIpum. peo.

¢ «Jlapa Kpodt: pacxuturenpunia rpobuniy» — ¢unbm, CIIA, 2001 r. DxpaHusanmus
cepun KomnbloTepHbIX Urp Tomb Raider, mocBsIIeHHBIX apXeoIory 1 MCKAaTelIbHMLIE
npuknodernit Jlape Kpodrt. Ipum. peo.

v

«OcTraHaBnuBamouye BpeMs» — panrtactudeckuit Gpuipm, CIIA, 2002 r. Monopoit yerno-
BEeK HAaXO/IUT Yachbl, KOTOPbIE JAIOT BO3MOYKHOCTD ITOBBICUTD CKOPOCTh BOCIIPUATHIA MUPa
B 25 pas. C 9TUM ¥ CBA3aHbI NPUKIIOYeHUA. [Ipum. peo.
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9TOTO, CKaXXeM, B napadoxce o 6nusreyax'. Tot 61usHeL, KOTOPBIiT My Telue-
CTBYeT B IPOCTPAHCTBE CO CKOPOCTBIO, 6/IM3KOII K CKOPOCTM CBETA, UCIIBITAET
6oree MefIeHHOE TeUeHVe BpeMeHM, 4yeM ero Opat, ocTaBiumiics Ha 3eme. O6a
OIMHAKOBO OLIYTAT TeYeH)e BpeMeHM, HO er0 CKOPOCTbh AJIA KaXKaoro Oyaer
pasHad. Hyoke Mbl M3y4uM 3TOT CTPaHHbIN IapafloKC fAeTalbHee.

Hapexxia Ha 9BeHTyabHOE (BO3MO>KHOE IIPU COOTBETCTBYIOIIVX YC/IOBUAX,
obcTosTenbcTBax. [Ipum. ped.) MOHMMAaHMNe celi4dc OCHOBBIBAETCS HA TOM
TUTAaHTCKOM IIporpecce, KOTOpbIi cfenana ¢usnka B XX Beke. Ho ceityac
flaBajiTe BEPHEMCS B IIPOIIIOE, YTOOBI B3IISIHYTh HA CIOXKHOCTY, C KOTOPBIMU

CTAJIKUBAJIMCh B 9TOM BOIIPpOCE [ pE€EBHUE.

He mopmaroieecs onmcaHuio cetivac

Tpyn Apuctorens nop HasBanveM «DusuKa»” JOMUHUPOBAT B HayKe BIUIOT
1o Bospoxxpenns. 9T1o 6pi1a HaydHas1 61O/ CpeHEBEKOBOII KaTOIMYECKO
nepkBu. OTpuijaHye HEKOTOPBIX OMOXKeH T ApuctoTes npuseno [annes
K cyny MHKBy3uumu. Yetsipe qactu cBoeit «P@u3nK» aBTOp MOCBATIUT Pa3bopy
UJieil 0 BpeMeHN U celiuac Vi B Pe3y/ibTaTe CaM OKa3aJICsi COBEPIIEHHO COMTHIM

¢ tonky. OH nucar:

«Celfyac» He 4acTb Yero-To, HOCKONIbKY YacTh €CTh Mepa I11e/I0T0, KOTOpoe
JIOJDKHO COCTOSITDh U3 4yacTeil. Bpems ke Henb3s cebe IpecTaBUTD CO-
CTOAILIMM U3 MHOTHUX «ceifuac». Kpome Toro, «ceitqacr, KOTopoe KaXkeTcs
CBSI3BIBAIOIIMM IIPOLIIOE M OyAylee, — OCTAeTCs JIM BCETa OGHUM U TeM
Ke VIV BCe BpeMs CTaHOBUTCA Apyrum? TpyaHo oTBeTnuTh. Ecny oHO Bce
BpeM: IPYroe U pyroe, 1 eCIy pasHble YacTU BpeMeH! He OflHOBPEMEHHBI
(ecru TOMBKO OfTHA He COTEPXKUT APYIYIO, a Pyrast He COflepXXUTCS B IIep-
BOI1, Kak 60jiee KOPOTKO€E BpeMsi COeP>KUTCS B 60jiee AIMHHOM), U eC/IN
«ceifgac», KOTOPOTO HEeT, HO KOTOPOe CYI[eCTBOBAJIO B IIPOILIOM I IIpeKpa-

THNJIO CBOE CYILIECTBOBAaHNE, TO MHOTUE «cemyac» He MOTYT Cyl€CTBOBAaTb

' Mapagokc 6musuenos (mapagokc JlamkeBeHa, MapaioKC 4acoB) — MepBbiil u Hamboree
M3BECTHBIII [TaPajIOKC CIIeLMaIbHOI TEOPUI OTHOCUTENbHOCTI, OCHOBAHHBIII Ha Te3NCe,
copmymmpoBanHOM DJHIITEHOM B pabore «K a/ieKTponnHaMmKe ABVDKYIIVIXCS Te».
Craryc «mapafoKc» HOsIBIICS To3aHee. [Ipum. peo.

g Apucrorens. Pusuxa. M.: KomKunra, 2016. ITpum. peo.
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OJHOBPEMEHHO C IPyTUMI, a IPeJLIeCTBYIOIee «Ceifuyac» BCETa JOIKHO

1
ITpeKpamaTb CBOE CYIECTBOBAHNE .

[7Ty6OKM 9TV MBIC/IM WM IIPOCTO 3aIlyTaHHbI? [1bITasACh GBITH TOYHBIM
B OTHOLLICHUN Celzliac, ApI/ICTOTeJIb 3aIlyTbIBaeTCA B COOCTBEHHBIX C/IOBaX.
MBI 10 M3BECTHOI CTETIeHN MOYKEeM YCIIOKauBaTh Ce6s TeM, YTO fjaKe TaKol
MIOYMTAEMbII MBICIUTE/Ib Haxouna 3TOT BOIIPOC HEMMOCTVIKMMbIM.

BrakeHHblit ABrycTun’ B cBoeli «VIcrioBesy»’ >KanoBacs Ha HECIIOCO6-
HOCTb TIOHATB, YT TaKoe TedeHue BpeMeHu. OH mucar:

Yro ecThb BpeMH? Ecnu HukTO He ClIpalliBaeT ME€HA 00 9TOM, A 3HAIO OTBET;

€CIn A Xo4uy 00BICHUTD 9TO, TO HUYETrO HE 3HAIO.

ITO ceTOBaHNeE, HAllMICAHHOE B V BeKe JI0 H. 3., OT3bIBAETCSA 1 B HALIEM,
XXI Beke. [la, MBI 3Haem, 4TO TIpeAcTaBaAeT coboit Bpems. Tak mouemy xe
He MO>KeM onycaTh ero? Kakym Torga sHaHMeM O BpeMeHM Mbl pacliojlaraem?

SarauKa ABI‘YCTI/[Ha YaCTNYIHO IIPOMCTEKAET M3 €T0 YTBEPIKAEHNA O TOM, YTO
Bor Bcemorym, BceBenyn u Besgecyu. VI3 sToro ciefyeT yauBUTENIBHOE JOIION-
HUTE/IbHOE 3aK/II0ueHMe: bor HomkeH ObITh 6e3spemereH. Ta 3aMedyaTenbHa A
MBIC/Ib TIOJTOTOBIMJIA OCHOBY J/Ii COBPEMEHHOM (1)1/131/11(1/1, ONMChIBAKOIIEN
HIOBeJeH e Belllell IPOCTPAHCTBEHHO-BPEMEHHBIMI IMlarpaMMaMM, B KOTOPBIX
HIYEro He COOOIIAeTCA O TOM, YTO BpeMs TedeT WU 4TO ceiiuac CyIecTBYeT.

[l7151 4enoBeKa, TOBOPUT ABIYCTVH, HET IIPOIIJIOTO Wy OyAyILero, a ecTh
TOJIBKO TpU HACMOAULUX: «HACTOAIIEE ITPOIITIBIX Bemeﬁ, TO €CTb IIaMATb;
HacTosAlee CyLEeCTBYIOIMUX Belllell — 3peHMue; M HacToslllee Belen 6y11y-
myux — oxupganue». (He Boomymesnsio mu sTo yrBep>kaeHne [JuKkeHca Ha ero
«POXK/IECTBEHCKYIO TIECHD B IPO3€: CBATOYHBIN PACCKa3 C IPUBUIEHUAMI» '?)
OpHako B pyrux cnoBax ABTyCTMHA CKBO3UT HEYJJOBIETBOPEHHOCTD TaKMM
o6bsacHeHreM. OH roBoput: «Moe cepplie XKaXKIeT pacKpbITh 3Ty CaMyIo
3aIlyTaHHYIO 3aTaJiKy».

! Aristotle, Physics, trans. R.P. Hardie and R.K. Gaye, Internet Classics Archive.

2 . . N
Aspermmit ABrycTus (354-430) — xpucTraHcKuit 60rocnos u Gpunocod, BIUATeIbHEMIINIT
NIPOIOBENHNK, EMMCKOII [UIIIOHCKMIT, OIH U3 OTLOB XPUCTUAHCKOI LIepKBU. IIpum. nepes.

* BriaskeHHbI Asryctun. Vicnosens. CII6.: Brarosect, 2014. IIpum. peo.
* ITukkenc, U. PoxziecTBeHCKas IeCHb B mpose. M.: Knesep-Mepua-Ipymi, 2016. ITpum. peo.
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