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OJer ®enrun

MexaHnnka MalmIMHbI BpEMCECHU

© Peirrun O. O., Teker, 2016
© 00O «Crpara», 2016

Bpems npedcmaensiemesi éadxcHvim. boavwuncmey uz nac 6vino oOvl
MPYOHO NPONCUMb OObIMHBIL OeHb, He 245051 HA 4dcbl, He 3a2Asi0bledsi 8
KaneHoape Uual He NblmdasicCh NPedGOCXUMUMb COObIMUSL, NAAHUPYS, UMO
umo-mo Npousolioem 6 Kakoul-mo onpedenerHvlii momenm epemenu. Ilo
CAOBAM UCCNEO08AMENET, «BPEMSL» SGASIEMCSL COUHCMEEHHBIM HAUDONEee UaACO
UCNONB3YEMBIM CYUECMBUMENbHbIM 8 s13biKe. Bpems — éce @okpye nac, omo
HAB00UN NOPsiOOK HA NOCAE008AMEALHOCHIU COOLUNULL @ MUpe NPUPOObL.

1I1. K3ppoaa. Ymo denamu, ecau 8pems delicmaumenvHo cyujecmeyem?
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BBenenne

HagepHoe, Kax/Iblil MBICJIAIIMI Y€T0BEK XOTh Pa3 B )KU3HU 33/1yMbIBAJICS O HEYMOJIUMBbIX THC-
Kax BPEMEHH, «CKUMAIOIMX» €ro HacTosIlee Mexay Oe3BO3BpATHO YLIEAIIMM MPOLUIBIM U HEU3-
BelaHHBIM OynynmM. Bot u dwmtocodsl Bene 3a pU3MKaMHU-TEOPETUKAMH JIIOOSAT MOBTOPSITh, YTO
Ba)KHEWIIIMM CBOMCTBOM BPEMEHH SIBJISIETCS €r0 TeMITOpaJibHas Pa3BOPauYMBAEMOCTb.

ITO 03HAYAET, YTO TEKYLMI MOMEHT OTJIMYaeTCs KaK OT 3a(pUKCMPOBAHHOTO MPOLLLIOTO, TaK U
OT PacCILIBIBYATOrO OYIYILETO, SBISSACH MEPEXOAHBIM MOCTHKOM MEXIY STUMHU JBYMS COCTOSTHUSIMU.

Bpems, 3a koTOpble Bbl UMTaeTe 3TU CTPOKH, TYT ke KaHeT B JleTy, TaMHCTBEHHBIM OOpa-
30M NPEBPATUBILIKCH U3 HACTOSILETO B MPOILIOE, a €r0 MECTO 3aiiMeT MpHIIeIee U3 3araJl0uHbIX
aajney Oyayiee. DTOT MPOLIECC BEUHOTO Ha MPOTSKEHUH Halllel KpaTKOW )HU3HU «Kpyroodopora Bpe-
MEeH» MOopakaeT CBOeN HEM30EKHOCTDIO, M XOTSI Mbl KaK-TO MOXEM IOBJIMATh HA TEKYLIUE COOBITHS,
CaMo BpeMsl COBEPIIEHHO HETIO/IBJIACTHO HAIIMM YCHIIUSAM U CTPEMUTENBHO JBUKETCS BCE AAbILE U
nanbie. Kak korga-to capkactuyecku 3ametust Omap Xaitsam:

B Knuze Cyoeb Hu cnoea Heav3st UBMeHUNb.

Tex, kmo eeurno cmpaoaen, HeAb3sT U3BUHUND,
Mooiceutb numv c6010 KHceaUb 00 CKOHUAHUS HCUSHUL.:
2Kusnwv Heawvss cokpamumo U Heavb3sk YOAUHUMb.

Yaine Bcero MbICJIM O BpEMEHM BBI3BIBAIOT 00pa3 MOJIHOBOAHOW peku. [Ipuuem y OOIbIIMH-
CTBa JOAEH BOJHBI 9TOW O6e30peKHOM I71a/I1 HECYT HAlll MUP U3 MIPOLLIOro B OyayIiee, y HEKOTOPOH
4acTh (OKOJIO YETBEPTH OOILEro KOJIMYECTBA, 10 MHEHUIO COLIMOJIOrOB) — 9TO OoJiee CI0KHBII 00pa3
MIOTOKA COOBITHI, HU3BEPralomerocst 3 OyayIIero U yHOCSIINI MTHOBEHH I HACTOSIIIIETO B TIPOIILIOE.
U coBceM yx eIMHUIIAMH BPeMs BOCIIPUHUMAETCS KaK CJIOKHBINA 00pa3 KOHIIEHTPUUECKUX TOIOBBIX
OKPYKHOCTEH, JUCKOB U cnivpasieid. [Ipy 3ToM 1 nepBble, M BTOpBIE, U TPETbU CXOAATCS B MBICIISX,
YTO, B OTJIMYME OT IIe-TO POKAAIONIMXCS U HCUE3A0NIUX MUPOB, O€3y4acTHOE KO BCEMY BpeMsi Cyliie-
CTBYeT Bcerna u Besje. M Hukakas cuiia He B COCTOSIHUM TMOBJIMATh Ha €ro XOJ — HU YCKOPUTh, HU
3aMeIUTb.

Ota pyHIaMeHTaIbHast OCOOEHHOCTh BPEMEHH BCSUECKU UCCIIEIYEeTCs CETOHS TEOPETUUECKOM
(usukoi, ABIAACH HauOosee OYEBUAHBIM CBOMCTBOM JIMUHOM HMCTOPUM B NOBCEAHEBHOM KU3HMU.
ViMeHHO 1MOSTOMY 3arajIodHbIil X0 BPEMEHH CcO3/1aeT MpoOieMy He TOJIBKO B COBPEMEHHOW HayKH,
HO M TauT 3arajky [Ulsl KaxkJIoro pasyMHOro cymecrsa Bo Beenennoi. Omrynas xon BpeMEHU, Mbl
CO3HAEM M BPEMEHHOCTbh CBOETO CYIIECTBOBAHUS, M HEBO3MOKHOCTb OCTAHOBUTb MTHOBEHHUE, CKOJIb
OBl ITPEKPACHBIM OHO HU OBLJIO, 1 6€3BO3BPATHYIO YTpaTy OECIIEHHBIX MTHOBEHMI KU3HU. Bce 310 He
BHYIIIAET ONTHUMHU3MA M 3aCTaBJIsIET CHOBA U CHOBA KOHCTPYUPOBATh MOJENHN «YIPABJISEMOro» MOTOKA
BpeMeHH. [Ipr 3TOM HeCMOTpsI Ha TUTAHMYECKUE YCHITHST MAacChl TEOPETHKOB 00IIee MOT0XKEHUE /el
BO MHOTOM XapaKTepu3yeT OCTPOYMHOE KPUTHYECKOe 3aMedyaHue BEIMKOro ¢puiocoda ApeBHOCTH
Apucrorens:

«A umo maxoe 8pems u Kakoea e2o npupood, OOUHAKOB0 HESICHO KAK U3 020, UMo HAM CMaao
U38eCMHO Om Opyaux, maxK u u3 mozo, Ymo Ham OblA0 U38ECMHO paHbvule... Bpems uau coécem me
cyugecmayen, uau e08d, OYOy1uU Uem-mo HesICHHIM. .. »

Ero monomnnser gopmyiia «TeMIOpaabHOrO NapasoKkca» U3BECTHOIO CPEAHEBEKOBOTO MBICIIH-
Tess1 ABryctuHa biaskeHHoro:

«IIpowtedutee u 6yoywsee 8pems. mardice CYwecmeyrom, Xoms u HeNOCMUNICUMBIM 0151 HAC 00pa-
30M... A npekpacHo 3uaro, umo maxoe 8pemsi, noka He oymaro 06 smom. Ho cmoum 3adymamocs —
U 80M 51 Ydice He 3HAI0, UMO MAKOe 6PEeMSL.»
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«bvimue nuxak He seuip — 3amevyas Maptun Xaiinerrep B kuure “boitve u Bpems”, — coom-
8EMCMBEHHO, OHO He HeUMo 8PEMEHHOe, MeM He MeHee 8 Kauecnee NPUCYMCmeo8anUust OHO 8Ce PAGHO
ONpeoensiemcs 8PeMeHeM.

Bpems Hukax He éeuyb, COOMBENCMBEHHO OHO He HeUmo cyujee, HO OCMAencs 8 C60eM npome-
KaHUU NOCMOSIHHbIM, CAMO He OYOyuu HUMEM BPEMEHHbIM HanoooOue CyueCmayioue20 80 6PEMeHU.

Boimue u epemsi 63aumno onpedensirom opye opyea, 0OHAKO MAK, 4mo HU nepeoe — Oblmue —
HeAb3sl paccmMampueansv KaxK 6pemMeHHoe, Hu 8mopoe — epems — Kak cyuiee. O00ymvleéas éce smo, mvl
20H5IE€M NO KpPY2Y 83AUMONPOMUBOPEUAUUX BbICKA3LIBAHUI .

B namem npencrapneHun BpeMsi O€3HAIEKHO Pa30pBaHO HAa YacTH, HU OJHA U3 KOTOPHIX HE
o0nagaeT peasbHOCThI0. DTOT pa3pblB TparudeH. Besikoe mocnenyioliee MrHOBEHUE HECET CMepTh
nponuiomy. Tak npeacrapisieT cedbe Bpems Hukonait BeprsieB B padote «CMBICT HCTOPU»

«byoyuee ecme youliya 6csK020 NPOULNO2O MZHOBEHUS, 310€ 8pPeMSl PA30PEAHO HA NPOULNIOe U
OYOyuiee, 8 cepedure KOmMopo20 CMoUm HeKas Heynosumas mouka. byoyuee noscupaem npownoe ons
mMo20, 4moobl NOMOM NPEEPAMUMbCS 8 MAKOe Jce NPOUI0e, KOMOpPoe 8 C80I0 ouepedb OYoem noicu-
paemo nocaedyromum oyoyuum. Paspoie mexncoy npownvim u Oyoyuum ecmv OCHOBHAST OONE3HD,
OCHOBHOIL DeheKm, OCHOBHOE 310 8PEMEHU HaUell MUPOBOLL OeliCmEUmenbHOCmu. »

Tak B ueM ke MpUUMHaA NMapaJ0KCAIbHOCTH HAIIMX MTPEJCTABJIEHUI O BpEMEHU?

B TeueHue ThicsUENETHII BpEMs pacCMaTpUBAJIOCh JIIOABMU KakK HEYTO BEYHOE, HEM3MEHHOE,
HU OT 4ero He 3aBucsiee. 1 mexannka HploToHa, paccunThiBast ABMKEHUE HEOECHBIX TeJ Ha IECSITKH
JIeT BIepel, NMpeIcKa3blBasi HACTYIUIEHUE COJTHEYHBIX U JIYHHBIX 3aTMEHMI C TOYHOCTBIO 10 JI0JIen
CEeKYH/[Ibl, TOX€ MOATBEPANIIA ITY BEKOBEUHYIO YBEPEHHOCTb.

B knaccuueckoil pusuke Bpems sIBIIsIeTCs a0COMIOTHO CBOOOJHBIM, HU C YeM He CBS3aHHBIM
napaMeTpoM. IT0 BO MHOTOM COOTBETCTBYET HAIIIMM OOBIICHHBIM MPEICTABICHUSIM O BpeMeH!. Mbl
4acTo IyMaeM, YTo, B OTJIMYME OT BCEJIEHHbIX, KOTOPBIE POXKJIAIOTCSA M YMUPAIOT, BpEMs1, UHEPTHOE U
KO BceMy Oe3yuacTHoOe, CyILeCTBYET Bcerza 1 Be3je. M HuKakasi cuiia He B COCTOSIHUM MOBJIMSITh Ha
€ro Xofl — HA YCKOPUTh, HU 3amMeInTh. OHAKO CTOJIETHE Ha3a]] poAuJIach HoBasl (pU3MKa — U Bpems
TYT K€ MOTEPSJIO CBOIO MOHOJIMTHYIO CYITHOCTb. ..

W tem He MeHee 0 CUX NOp CYILECTBYET (hUIIOCO(PCKOE TEUEHUE, B KOTOPOM ITPOBO3IJIAIIAETCS],
YTO BPEMEHU MPOCTO He cyliecTByeT. MHorue (pu3rnky BOCIPUHUMAIOT 3TO KaK HEUTO BPOJE OKOJIO-
HAy4YHOTO M1apa, Koraa IJist IPUBJICUYEHHs BCEOOIero BHUMAHUsI HEUTO SIBHO OYEBUIHOE U BAKHOE
0OBABIAETCS KaK HEpeasibHOE, YTO JeIaeT aBTOpa MOJOOHOTO «OTKPBITHS» OOJBIINM OPUTHHATIOM.
Ho oTtuacty nonoOHbIe uier BO3HUKAIOT W3-32 TPYAHOCTH B HAIlleM TIOHMMaHUK BpeMeHHU Ha (pyH[1a-
MEHTAJIbHOM YPOBHE.

B 4yem-T0 0OBIIEHHOM BpeMsi JISMCTBUTEIBHO KaKeTCsl HEYJIOBUMBIM, U BO3HHMKAET CHUIIbHOE
UCKYIIIEHUE 0OBbsIBUTH €ro OOBIKHOBEHHO! WiLmio3uerd. OHaKo MoJaBJsiomiee OONbITMHCTBO YUSHBIX
BCE K€ 3aHMMAET MPOTUBOIIOJIOXKHYIO MO3UIMIO: BPEMsI PEasIbHO M JIOJKHO PacCMaTpUBaThCs Kak
BaKHEMINAsl 4acCTh MPUPOJbI OKPYyKAOLIEH (pr3nUecKol peasibHOCTH. VIMeHHO oaToMy B nociieHee
BpeMsl MOSABUWINCh TAKME IK30TUUYECKHUE Pa3/IeJbl «TEMIIOPAJIbHBIX UCCIIEJOBAaHUI», KaK KBAaHTOBOE
BpeMms, BpeMst MynbTUBepca U XpOHOKBAHTOBasl (PU3HMKA.

Hy u, xoHeuHo %e, pacckasbiBasi O YETBEPTOM M3MEPEHUM IIPOCTPAHCTBA — BPEMEHH, HUKaK
HeJIb351 0O0MTH BOMPOCHI: MOKHO JIM Iy TEIIECTBOBATH BO BPEMEHH U C MOMOIIIBIO MAIIIMHBI BpEMEHH
MIEPEHOCUTHLCS B OTIAJICHHOE Oy/yIiee, BO3BPAIIaThes B IPOIILIoe M 00paTHO B HacTosee? KakoB ke
MOXET ObITh IPUHLIMIT ISUCTBUS TaKOH (DaHTACTUYECKON MammHbl? YTo HYXkKHO, YTOOBI pa3peInTh
camble XKI'y4re BOTIPOCHI €CTECTBO3HAHMSI, HATIPUMEP, TTOOBIBATh MPH 3aPOJKICHUH KU3HU Ha 3emiie,
y3HATh IPUUUHY TMOENN TMHO3aBPOB MM OTKPBITh «HEIOCTAI0Iee 3BEHO» IBOJTIOIUH — YETIOBEKOO-
6e3bsiny? He HapymiaT M Takue moceleHrst BeCh MOCAEAYOIUI X0/ UCTOPUH, KaK 9TO MPOU3OIILIO
B pacckase Past Bpenoepu «U rpsiHyn rpom»?

O06pa3 BpeMeHr HECOMHEHHO SIBJISIETCSl OMHUM M3 CAMBIX BOCTPEOOBAaHHBIX B JIUTEPATypPHOM
TBOPYECTBE NHcaTesiel CAaMbIX Pa3HOOOPA3HBIX KAHPOB, TIO3TOMY B KHUTE UCIIOJIb30BAHBI B KAUECTBE
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JOTIOHUTEIIFHOTO MJUTIOCTPATUBHOIO MaTepyasia caMble pa3HOOOpa3Hble TeMaTHuecKue (hparMeHThl
13 HAyYHO-TIOMYJISIPHBIX U HAyYHO-(PaHTACTUUECKUX TIPOU3BEICHUN.

ABTOp TaKkXke CUATAET CBOUM MPUSATHBIM JIOJITOM BBIPa3UTh IITyOOKYIO MPU3HATEIBHOCTD 3aMe-
YaTeJbHOMY HayYHO-TIOMYJISIPHOMY M3/1aTenbCcTBY «CTpara», 6iarogapst KOTOpOMY JTaHHAs! PyKOIHChH
Y YBUJIEJIA CBET.
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I'naBa 1. Temusble Boabl JIeThl

Taxorce u 8pemenu Hem camozo no cede,
HO npeomembl
Camu 6edym K OWYyueHvr0 Mmoz2o, Ymo 8 6eKax
COBEPULANOCD. ..
Ymo npoucxodum menepv u 4mo
socnocnedyem nosxce.
U neusbexcro npusnamo, umo HuKem
OUYUWAMbCSL He MOJCEm
Bpemsi camo no cebe, ere dsudicenusi men
U NOKOSL....

Jlyxpeuuit Kap. O npupooe seueil

Ene ThicsiueneTrs Ha3a | Halllk MPEAKH KaK-TO OCO3HAJIM BPeMsI CHJIOI0 CBOETO pa3yma 1 BoOO-
paxeHus, Jajd eMy UMs M Jaxe HayYWIUCh ero u3MepsTh. M Kak BbISACHSETCS, OOpEeTeHHbIE UMU
3HaHUs BOBCE He OECIOJIe3HBI JIIs1 HAC CErOHs.

Ecnm cipocuTh COBpEMEHHOTO YesioBeKa O TOM, Kak OH MpecTaBisieT cebe Bpems, TO O0b-
IIMHCTBO CKOpPee BCEro OTBETHT, UTO Uil HUX 3pHMBIN 00pa3 BpeMeHH — 3T0 peka BpemeHH Jlera,
KOTOpasi HeCceT Halll MUp B Oyylllee M HUKOIJa He MOBOPAauMBaeT CBOM BOABI BCIATh. B rpedeckoil
mudosnorun Jletoil Ha3pIBaslach OJIHA U3 MOA3EMHBIX PEK, OTAEJABIIMX OT MHpa KMBBIX MpayHOe
apcTBO yconmux. Bosisl 310 TeMHOI 1 MeieHHO peku Hecn 3a0Benue. «Kanyts B Jlety» 3Ha-
YUT UCYE3HYTh U3 TIaMSATH, OBITh MOIJIOIIEHHBIM BEUHBIM 3a0BEHUEM, Befib «JleTa» — 3TO M ecThb Io-
IpeYecKu «3a0BeHHe».

Ho B aHTMYHOCTH TaK CUMTAJIM JAJIEKO HEe BCe: MHOTUE JApeBHerpeveckue (puocodsl npuaep-
’KMBAJIMCh MHEHM S, YTO BpeMs LHUMKJIMYHO. Tak, [Tpoki u3 caMeIx oOLmMx cooOpaxkeHuid 10Ka3blBa,
410 «...Bpems He momoOHO MpsMO¥ JIMHUM, OE3rpaHMYHO MPOAOJIKAIOIIEHCS B 000X HarpasJie-
HUSIX. [IBIKEHHEe BpeMEHH COEeUHSIET KOHEI[ C HaYaJIOM, U 3TO MPOUCXOAUT OECUMCIEHHOE YHCIIO
pa3. bnaronmaps atomy Bpemsi OeckoHedHO». Ero moronHsin 3HaMeHuTHI DnuKyp: «Bpems He mop-
JaeTcsl TAKOMY PacciIeOBAHUIO, KaK BCE OCTAJIbHbIE CBOVICTBA MPEIMETOB. . .»

ITonoGuele unocodckue uaen npoaepkanach MHOIME CTONETHS, U Jaxe CpeHEeBEKOBas
MHKBU3UIIMS HE CMOIVIa ¢ HUMM OKOHYATEJIbHO pasjiesiathesl. Pazymeercs, MulTasich AaBaTh TOUYHBIE
OLICHKH «JIJTUTEJIBHOCTU TEMIIOPAJbHBIX MPOIIECCOB», TPEBHUE MBICUTEIM BO MHOTOM OIITHOAJIVCh.
Tak, punocodekas mkona [lnatona nonarana JMTeabHOCTb «BesMKoro rogax», To €CTh OHOTO KOJIb-
LIEBOIO LIMKJIa BpEMeH, oYeMy-To B 36 ThicssueseTHidi. CMBICI 3TOr0 3arafjlouHOro Yucia COBEPIIEHHO
He fICeH, XOTS U B BOCTOYHBIX MUCTUYECKUX YUEHUSX JJaMan3Ma, Oy/in3Ma U MHIyU3Ma TOxKe MOKHO
BCTPETUTh CXOAHBIE OLEHKM MTHOBEHMs BeUHOCTH. HO Bce-Taku: Kak OHO JBHMIKETCS, 9TO camoe
BpeMs, 0 NMPSIMOKN WY 1O Kpyry?

«Hwukak! — peri atot Bonpoc 3eHoH. — [IBUKEeHUs B MUPE HET. ..»

Jlo Hac ONIIH ero YAUBUTEIbHbIE TAPAJOKCHI: « ECITN 4TO-TO IBUKETCS, TO OHO JIBUKETCS JINOO
B TOM MeCTe, KOTOPO€ 3aHUMaeT, JJUOO B TOM, e ero Het. OJJHaKO OHO HE MOXET JABUTaThCsl B TOM
MecTe, KOTOpOe 3aHUMAeT (MIOCKOJIbKY B KaX[Iblii MOMEHT BPEMEHM OHO 3aHMMAaeT BCe 3TO MECTO),
HO OHO TaKXe He MOXET JBUraThCs U B TOM MecTe, rae ero Het. ClieoBaTesbHO, ABUKEHUE HEBO3-
MOXHO.

dakT nmpoTUBOpeUrs MEXIY JAHHBIMU OMbITA, C OJHOM CTOPOHBI, U UX MBICIUTEIbHbIM aHa-
JIM30M, C APYrOi, ObLI BhIpaskeH 3eHOHOM B (hopMe mapajokcoB-anopuil. Hanbomnee m3BecTHBI ero
arnopuy, HarpaBJIeHHbIE IPOTUB BO3MOXHOCTU ABMKEHUs: «uxoToMus», «AXuii», «Crpenax».

BonbIIMHCTBY COBpEMEHHBIX YMTaTe el Napa oKkl 3eHOHA 3HAKOMBI B (DOPMYJIMPOBKE JIUXO-
ToMHMHU (pa3jiesieHue HaJBoe). YToObl nepeceyb KOMHATY, CHayala HYXKHO MPEONONETh MOJOBUHY
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nytd. Ho 3areM Hy:KHO NpeooeTs MOJOBUHY TOTO, YTO OCTAJIOCh, 3aT€M IIOJIOBUHY TOTO, YTO OCTa-
JI0Ch TIOCJIE 9TOTO — U TaK jajiee. ITo JieJIeHHe Monoam OyeT NMPOoJoiKaThesl 10 OECKOHEYHOCTH, U3
YEero JIeaeTcsl BBIBOJ, UTO Iepecedb KOMHATY HE yacTCsl HUKOTAA.

Anopusi «<AXWT» elle OpuruHaibHee. [[peBHerpedeckuii repoid AXHIUT cocTsizaercsl B Oere
c yepenaxoil. Ecim yepenaxa crapryeT HEMHOTO paHblile AXUJUIa, TO €My, YTOObI ee JOrHaTh, CHa-
Yaja Hy’HO A00exaTb 10 MecTa ee crapra. Ho kK ToMy MOMEHTy, Kak OH Tyga Jo0epercs, depe-
axa IMpoIoJI3eT HEKOTOPOE PacCTOsTHUE, KOTOPOe HYKHO OyJeT MpeofosieTb AXWly. A 3a 3TO BpeMs
yepenaxa yHnoaseT BIepes elle Ha HeKOTopoe paccrosiHue. [IoCKoMbKy YKceIo TakUX OTpe3KoB Oec-
KOHEYHO, OBICTPOHOTMI AXWJUT HUKOT]A HE JOTOHUT Yeperiaxy.

Eme onun napagokc HaszbiBaeTcss «Ctpena». [loneT cTpensl — 3T0 U3MEHEHUe TMONOKEHUsI B
npocrpaHcTse. Jlerdmas crpesa B pa3HOe BpeMsl HAXOIUTCS B pa3HbIX MECTAX — HO MbI )KUBEM MTHO-
BEHUAMM. 3HAUNT, B Kak/10€ MTHOBEHUE CTPeJla HAXOAUTCS B ONPeJeIeHHOM, €IMHCTBEHHOM I10J10-
keHur. OHa HaXOOUTCS B JaHHOM MecTe TOYHO TaK, Kak eciy Obl OHa MOKOWJIAch 371eCh Bceraa. A
3HAUUT, NosIaraj 3eHOH, €e HUKOMM 00pa3oM HeJlb3s1 OTIIMYUTD OT JPYTOM CTPEITbl, KOTOpast JeCTBH-
TEJILHO JIEXUT B JAHHOM MecCTe. A KOJIb HEJIb3$1 OTJIMUUTD IBUKYLIYIOCS CTPEJLY OT JIETSILEH, 3HAUUT,
HUKAKOTO JIBWXXEHHUS U HE CYIIECTBYET. ..

Camblil IpAMOJIMHENHBI METOJL ONPOBEPKEHUS allOpUil 3eHOHA — 3TO MPUBJIEUYEHNUE MTPAKTHU-
YECKOro OIbiTa, BcnoMHuTe cruxu [ymkuna:

Jlsudicenvsi Hem, ckazan myopey, opadamnolii.
Jlpyeoti cmoauan u cman npeo HUM X00UMb.
Cunvhee Obl He MO2 OH 803PA3UMb;

Xeanauau ece omeem 3aMblCA08AMBIIL.

Ho, 2ocnooa, 3a6aemnviii cayuaii ceii

Jlpyeoti npumep Ha namsims MHe NPUBOOUN.:
Beow kadxicoviii 0env nped Hamu Connye xooum,
Oonaxo s npas ynpsmolii I aruneii.

JleficTBUTEIbHO, MOKHO MTPOCTO BCTaTh U Mepecedb KOMHATY, 0OOTHATh Yepernaxy WM BhIITy-
ctuth crpeny. Ho B pritocodckux AUCIyTax TOW MOPHI MPUMEHEHUE OMNBITHBIX JJAHHBIX W TPAKTHYe-
CKUX HaOJIOIEHUI CUUTAJIOCHh HerprieMyieMbiM. [IpoGiiema Obijia pa3pelieHa TOJIbKO TIOCIIe CO3IaHus
Ncaakom Hetoronom u T'otdppumom Jleribuuiem nudpdepeHIMaabHOro CYUCIeHUs. DTOT pasJien
MaTeMaTUKK ONIepUpyeT MOHATUSIMHU «Ipee», «auddepeHInan» U «MHTerpa», MO3BOJISIIIAMU
CYMMHPOBaTh OECKOHEYHO MaJTble BEINYMHBI.

B Harie BpeMst OTHO U3 yMO3aKJIIOUeHUI 3eHOHA TIPHOOPESIO BAPYT COBEPIIEHHO HEOOBIYHOE
MpUMEHEeHre B KBaHTOBOH (pr3uke. Byaer n1 yMeHbIaThCsl BEPOSITHOCTh Paclafia aToMa B HecTa-
OWJIBHOM COCTOSIHWM, €CJTM JOCTATOYHO YacTO M3MEpsATh, pacrmagaercsi Ju 3ToT atom? Bynmer nu
YMEHBINATHCS] BEPOSITHOCTD Tepexoia aToMa U3 ero Ha4YaJIbHOTO COCTOSIHUS IO BIUSIHUEM (PHKCH-
POBAHHOTO BO3JEWCTBUS, €CIIU JOCTATOYHO YacTO U3MEPsTh, IPOU3OIIIEN JIM STOT niepexon? YTBep-
JUTEJTbHBINA OTBET KBAHTOBOW TEOPUH HA STOT BOMPOC C KJIACCUYECKOUN TOUKHU 3PEHUSI KAKETCsI COBEP-
IIEHHO HEBO3MOXHbBIM, apaJoKCATbHBIM. DTOT 3((EKT U3MEHEHUs 3aKOHA PacIiajia, BEPOSITHOCTU
Nepexoia B 3aBUCUMOCTHU OT YaCTOThl U3MEPEHUS TaK U Ha3bIBAETCS: KBAHTOBbIN 3(p(eKT 3eHOoHa.

Crenyromumii 3Tar B OCTUKEHUH TOHATHS «(PU3MUECcKoe BpeMsi» CBsi3aH ¢ uMeHeM [anmieo
laymniesi. Benvkuil y4eHblid OIHUM W3 MEPBBIX MTPUMEHWI Ha OCHOBE MPAKTUYECKUX HaOMONCHUI
MIPUHIIMI MBICTIEHHOTO SKCTiepuMeHTa. Tak, r1yOoKue pa3MBIIIICHHUS HaJl Pa3IMYHbIMU BUIAMHU JIBHU-
KEHUsI B OKPYXalollleM MUpe TMpuBesu [amunes: K MpUHIMITY OTHOCHTeNbHOCTH. [lo ero cioBam,
MYTEIECTBEHHUK, HAXOASIIUICS B KAIOTE IUIBIBYIIETO KOPaOIis, C MOTHBIM OCHOBAaHUEM MOXKET CUH-
TaTh, YTO KHUTA, JIeXkKalllas Ha ero CTojie, HaXOOUTCSl B COCTOSIHMM TOKOsl. B TO ke Bpems uesnoBek
Ha Oepery BUIWT, YTO KOpaOib IUIBIBET, @ 3HAYNT, y HEr0 €CTh BCe OCHOBAHMSI CUMTATh, YTO KHHIA
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JBUXKETCS C TOM K€ CKOPOCTBIO, UTO U Kopalib. Tak ABMXKETCS JIM B CaMOM Jiejie KHUTA WU JICKUT
CroKOHO? OYEeBUHO, YTO OTBET MOJHOCTHIO 3aBUCUT OT TOUKH OTCYeTa. Takum 0Opa3om, mojyva-
eTCsl, YTO MBI ellle pa3 BO3BpalllaeMcsl K TOUKe 3peHHs] 3eHOHA, MOJAraBIlero, Yro ABUKEHUS HEeT
BOOOIIIE, MMOCKOJIbKY B KX OTAETbHBINA MPOMEXYTOK BPEMEHH €ro HeJib3s1 OOHAPYKHUTh.

W3 npuHIMIa OTHOCUTENLHOCTH [anuies ciemyer, 4To MeXIy IOKOEM U JIBUKEHUEM — eCITH
TOJIKO OHO MPSIMOJIMHEHOE U PaBHOMEPHOE — HET MPUHIMIHMATIBHON pa3HUIIbl. TOT ke myTelne-
CTBEHHUK, HAXOSAIIMICS B 3aKPBHITON KaloTe KOpalist, IBUXKYIIErocs MO CIIOKOMHOMY MOpIO, HE 3aMe-
YaeT HUKAKUX MPU3HAKOB TOTO JBMKEHUsI. Myxu CBOOOHO JIETAIOT 10 BCeH KaioTe. A eclii MSYUK
MOIOPOCHUTH BEPTUKAIBHO, TO OH YIAJET MPSMO BHU3, HE CTPEMSICh OKa3aThCsl OOIMKE K KOPME.

C 37101 OTIIPaBHOU TOUKH, MOJIb3YSCh MOHATUSIMU CKOPOCTU U YCKOPEHM S, KOTOpPBIE BBEJ €TI0
MIPE/IeCTBEHHUK, U OTIIpaBWics faibine HploToH, ponuBmmiicss B roxn cMeptu [amines. B cBoux
paboTax OH YCTAaHOBWJI, YTO CYIIIECTBYET CBSI3b MEK/1y CUJION M YCKOPEHHEM: YCKOPEHHUE MPSIMO MTPo-
MOPLIMOHAJIBHO CUJIE, BO3JEWCTBYIOIIEN Ha Tenno. OnHako HeloToH Ha 3TOM He ycriokowicsi. OH uckai
CUJTy, KoTopasi Obl MPUBOJWJIA B ABUKEHUE Bce HeOecHble Tena. M Benukuil (pM3MK B KOHIE KOH-
LIOB OTBICKaJ €e. DTa Cujla — rPaBUTALIMOHHOE BO3JEICTBUE, OKa3bIBAEMOE MACCOM Teja, KOTOpoe
tak:ke BBeJ1 HototoH. [To ero 3akoHy JBa Tesna MpUTATrHBAIOTCS APYT K APYTY C CUJIOH, MPSIMO TIPOTIOp-
[IMOHAIbHOM MPOU3BEICHUIO X MacC M 0OpPaTHO MPOIOPLMOHAIIBHON KBAJAPaTy PACCTOSHUS MEKLY
HUMHU.

3aKOH BCEMUPHOIO TATOTEHUs OJUHAKOBO 3(P(EKTUBHO AEUCTBYET MO OTHOLICHUIO K TeJlam
MoO0ro pazMepa u B JIOOOM MecTe, Oy[b TO KaMeHb Ha 3emJie WU Jiajiekasl TUlaHeTa Ha MPoCcTopax
Bcenennoii.

Tak ponunach kaccuyeckasi MexaHuka. C OMOIIIBIO 9TON OYTEHHOW HAyKH MOKHO U CETOHS
YCTIEIITHO OOBSICHSITH M MPECKa3bIBaTh MHOKECTBO SIBJIEHUI — OT MEJIbYANIIIUX MMOAPOOHOCTEN [1BU-
JKeHUsI HeOECHBIX TeJI, TIoJIeTa PakeT U 0OpaIleHHsT MICKYCCTBEHHBIX CITyTHUKOB 3€MJIH 10 OKEaHCKUX
MIPUJIMBOB, BhI3bIBaeMbIX TsroTeHreM JIynsl u ConHia.

OpnHako 9TOOBI M3MEPSITh CKOPOCTU U YCKOPEHHMSI, IIPOM3BOAMMBIE CUJIaMH, HA/I0 ObUIO 3HAThH
BpeMsl, B Te4eHHe KOTOPOro OHU JEWCTBOBAIM. MexaHWKa He MOXKET CYIIECTBOBaTh Oe3 BpeMEHH
TOYHO TaK e, KaKk TeoMeTpust — 0e3 MpOCTpaHCTBa. Bpems B Kiaccudyeckor (pu3nke u3mepsieTcs
PUTMHYHO UAYIIUMH YacaMH, B CAMOM OOIIIEM CiTydae MOKa3bIBAIIIMMH HeKoe aOCOMI0THOE BpeMs,
X0J] KOTOPOTO HEM3MEHEH BO BCEM OKPY:KalOILIEM MUpE.

Ha npoTsxkeHnn CToneTHii Ka3aaoch, 4To Ta BEIMUYECTBEHHAs KJIACCHUeCcKasi KapTUHA MUPO-
30aHUsI BEYHA M HEM3MEHHa, Kak cam Oer BpeMeHH. OIHAKO Ha MOpOore MpoIUIOro BeKa HACTYIHIIH
BpeMeHa HOBOM (PU3HKH. ..
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I'naBa 2. PeassTuBHCTCKHE MTAPAOKCHI

Konmpamouyust — amo, no onpedenenuro, O08UXCeHUe NO BpPeMeHU 8
obpamnyio cmopony. Kax wueiimpuno. Ho ecsi 6eda 6 mom, umo, ecau 0wl
nonyeaii OblA KOHMPAMOMOM, OH Aeman Obl 3a00M HANepeo U He ymupan obl
HA HAWUX 21a3aX, a oxcuean oOvl... A oobuje-mo udesi xopowas. Tonyeaii-
KOHMpamom OelicmeumenbHo Moe 0bi 3Hamv Koe-umo o kocmoce. Ou dice
arcueem uz oOyoyuezo 8 npoutnoe. A KoHmpamom-Snyc OelicmeumenvbHo He Moz
Obl 3HAMb, MO NPOUCXOOUNO 8 Hautlem «guepa». TTomomy umo nawe «guepa»
ObLI0 ObL ON5L He20 «3A6MPaX»...

A. u b. Cmpyzauxue. IlonedeavHuk HauuHaemcs 8 cyooomy

CKPOMHBIH CITy’Kalllfii IBEHIIAPCKOro MaTeHTHOro 61opo B bepre AnpOepT DiHIITENRH JI0OMIT
Pa3MBIIUIATH B CBOOOJHOE BpeMs Hall OYeHb CTPAHHBIMU BOIPOCAMH OKpYKaoIel (hU3NIeCcKOi
peanbHOocTU. Ellle B rMMHa3uM OH 3aJlyMBIBAJICSI O TOM, YTO OyHET, eClii «OCeIaTh» JIyd cBera?
[To3xke, cryneHTOM IIOpUXCKOro IlonuTeXHUKYMa, OH MBITAJICS MOHSITH: MOYEMY ke HEeYJIOBUMBIN
MOTOK BpeMEHH Be3Jie M BCIOY JIOJKeH ObITh OMMHAKOB? Tak MOCTENeHHO OH MPHIIeN K Mpoodieme
TeMIIa BPEMEHU B OKPYKAIOIEH MPUPOJie U ero «KOHTPOIMPYEMOCTH» MPU TEUEHUU Pa3IMUHBIX
(buzrUecKux mporeccoB.

ITH ¥ Ipyrie HeOObIYHbIE BOPOCHI B KOHEYHOM UTOTE MIPUBEJIH BEJIMKOTO TEOPETHKA K CO3/1a-
HUIO OJHOTO U3 KPaeyrojbHbIX KAMHEN COBPEMEHHON (PU3MUECKON HAYKU — TEOPUH OTHOCUTENLHO-
CTU. 3a 3TOW 3HAMEHUTOM TEOPHEW C CaMOro Havyasa yTBepAMIach cliaBa (PU3NYECKU TPYAHO MOCTH-
KHUMOM, a y&K MaTeMaTuyecKd M COBCEM HENOHATHOW. Pomwiicsi naxke MCTOpUYECKUN aHEKIOT, B
KOTOPOM YTBEPKJIAJI0Ch, UTO BHaYaJle TEHUAIbHOE TBOPEHME DVHIITEHA BO BCEM MUPE NOHUMAH
TOJIBKO TPHY YeJIOBEKa, BKJII0Yasl CaMOro aBToOpa. 3aTeM KOJIMYECTBO «PEJISITUBUCTCKH IPOCBEILEH-
HBIX» YBEJIMUYMIIOCH JIO JIBEHAIIATH, HO CAM aBTOP CTPAHHBIM 00Pa30M M3 ITOM JII0KHUHBI BbINA. DWH-
HITEHH 1Mo 3TOMy NoBoAy HIyTui: «C Tex mop, Kak Ha TEOPHI0 OTHOCUTEIbHOCTH HABAIMJIUCH MaTe-
MAaTUKH, I U CaM TepecTa ee MOHUMAaTb».

Takum 06pa3om, 3aKiaapBasi (PyHIAMEHT COBPEMEHHOTO PeIATUBU3MA (HA JIATHIHU — OTHOCH-
TEJIbHOCTH ), DWHIITEMH MOCTENIEHHO MPUIIEIT K BBIBOY, YTO CKOPOCTb CBETA B IyCTOTE, HAIIPUMED B
MEK3BE3/IHOM BaKyyMe, SIBJISIETCSI OIHOW M3 MUPOBbIX KOHCTaHT. OHa Beeraa Ommska k 300 Tbic. km/
C U Mapa/IOKCAJIbHO HE CKJIA/IBIBAETCS U HE BHIUUTAETCS CO CKOPOCTSIMU IPYTUX TeJl, TOITOMY HUUTO
HE MOXET JIBUraTbcsl ObICTpee Jlyuya CBeTa.

Ho ecu ckopocTb cBeTa OCTOSIHHA, TO YTO K€ TOr/Ia MPOU30MIET PU BCTpede Ha Mapaijiesb-
HBIX Kypcax JBYX (POTOHHBIX 3BE3/10JIETOB U3 (DAHTACTMUECKUX POMAHOB, CTPEMUTENILHO MOKUPAIO-
IIUX MPOCTPAHCTBO C CYOCBETOBOM CKOPOCTHIO?
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Anavoepm Fitnwmeiin (1879-1955)

Poouncsi 6 I'epmaruu 6 1879 2. [lo3Hakomusuucs ¢ HayuHo-nONYASPHOL U hurocogckoii aume-
PAamypoti, Yenekcst Mamemamuxol u Guszuxoi. 3axonuun uropuxckuii [loaumexnuxkym. Yempouncs
6 OepHcKoe namenmuoe 0po. B amo epemsi nanucan pabomel no cmammexanuxe, pusuxe mone-
Ky, OPOYHOBCKOMY OBUNCEHUIO, KEAHMOBOL meopuu homoagpgpexma u CneyuanvbHoil meopuu OmHo-
cumenvrocmu. Yepesz decsmunemue cozoan OOuyro meopuro OMHOCUMENbHOCHIU, U3BECHIHYIO KAK
meopust epasumavuu diirmmerina. Tlocae npuxooda k eracmu 6 I'epmanuu Hauyucmos nepeexan @
Tpurcmon (CIIIA), 20e 00 KOHYA HCUBHU 3AHUMANCS €OUHOU meopueli NoAsl, NbIMASICb 00BEOUHUMb
INEKMPOMAZHUMHOE U 2PASUMAUUOHHOE 83AUMOOETICINBUSL.

OkaspIBaeTCsl, 4TO TEOpUsI MPeJCKa3biBaeT OYeHb MHOTOE, B TOM YHCIIe M U3MEHEHHE CKOPO-
CTH... TEYEHUS] BpeMeHu !

YroOBI TIOHATH 3TOT B BHICIIEH CTENIEHN HEOOBIYAHHBIA BHIBOJ, JaBaTe TOMPOOyeM BCe 3a
caMHMM DUHINTEHHOM MTPOBECTU BaKHBIN MBICJICHHBIN SKCIIEpUMEHT. PaccMoTprM BYX HaOmoare-
JIeH, OJIMH M3 KOTOPBIX CTOUT Ha Tiepee3/ie U CMOTPUT Ha MTPOHOCSIIUNACA MUMO IKCIIPECC, a APYron
HAXOIWTCS B KyTle JBIXKYyIIerocs noesaa. O6a oHn (UKCHUPYIOT BPeMsI IIPOXOXKIEHUS CBETOBBIX CHT'-
HAJIOB BJIOJTb BaroHa M K HAOMIOAATENIO Ha riepee3ie.

[Tycts Ha mepenHel M 3aHel CTeHKax BaroHa MMeeTcs 1o Jamrouke. Habmonarens aBuKy-
Iieficst 1ab0paTOprK HAXOOUTCS TMOCEPEIMHE BaroHa, Kak pa3 Mek/y JIAMIIOUKaMH, Ha paBHOM pac-
CTOSIHUM OT KaXJJOr0 MICTOYHHMKA CBETa. DKCIEPUMEHT IMOCTPOEH TaK, YTO CBETOBBIE CUTHAJIBI OT ITHUX
JIaMIT JTOCTUTAIOT JBYKYIIETOCS U TIOKOSIIErocsi HaOJoaTesieid CTporo OAHOBPEMEHHO, U IMEHHO
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B TOT MOMEHT, KOrJJa OHU MOPaBHSIOTCSA ApYr ¢ ApyroMm. Kakue BbIBOIBI JOTKEH CAEIaTh U3 TOTO
HaOMIONeHU T KaXkKIbIA M3 SKCIIEPUMEHTATOPOB?

®dusKK B BAroHe MOXET paccykJIaTh Tak: «[I0CKOIBKY CHTHAJIBI ObUIM MOCIaHbl ICTOYHUKAMU,
HaXOJSIIMMUCS OT MEHS Ha PaBHBIX PaCCTOSIHUSX, U MPUILLIM OJHOBPEMEHHO, 3HAUUT, U UCITYLIEHBI
OHM OBUTH CTPOTO OTHOBPEMEHHO». PU3MK Ha Tepee3ie MMEET MOJTHOE MPaBO MPOKOMMEHTHPOBATD
OIMUCBIBAEMOE COOBITHE HECKOJIbKO MHBIM 00pa3om: «Koraa cepeyiHa BaroHa HopaBHsIACh CO MHOM,
o0e J1aMIouKy ObUTH OT MEHSI Ha OMHAKOBOM paccTosiHiu. Ho cBeT ObLT UCITYIIIeH HECKOJIBKO paHee
TOr0O MOMEHTA, KOrjJja IOCTUI MEHs, B€/lb CBETOBbIE JIyUl UMEIOT KOHEUHYI0 cKopocTh. OTciofa ciie-
IyeT, 9TO B MOMEHT HaOJTIO/IeHUsI TIepeIHsIsl CTEHKa BaroHa Obljia KO MHe OJTvkKe, ¥ JJaMIOuKa Ha 3a/]1-
HEWl CTEHKE BCIIBIXHYJIA paHbILIEe.

B pesyabrare nociaenyomero aHaau3a CBOUX JaHHBIX HallM (PU3KMKU JOJKHBI TPUNTH K Mapa-
JOKCAJbHOMY Pe3y/bTaTy, OKa3bIBAIOIIEMY, YTO BpeMs B IBUKYILIEMCsI [TOe37Ie M Ha 000UMHE JOPOTH
Te4YeT HEOIMHAKOBO. Bpemsi okasbiBaeTcs 3aBUCSIIUM OT cKopocTr! OHO MpecTaeT coBceM He adco-
JIOTHBIM, @ OTHOCUTEJIbHBIM. . .

B Teopuu DiiHmTeliHa, JONOTHEHHOW €ro CTyAeHYECKUM MperojaBareieM mareMatuku [ep-
MaHOM MUHKOBCKHMM, ITPOCTPAHCTBO U BPEMsI CTAHOBATCSI Hepa3pbIBHBIMUA. OHM COCTABJISIOT «MHO-
roodpasrie MUHKOBCKOT0», T7ie €JMHOE TIPOCTPAHCTBO — BPEMS COCTOMT TeNepb He IPOCTO U3 TOYEK
¥ MOMEHTOB, HO U3 COOBITHI, U JJIsI OMUCAHUS MECTa KaXI0rO U3 HUX B MUPE HYXKHBI yKe YeThIpe
KOOpAWHATHI. [IBUKEHHUsI YaCTUIl M TeJl B TIPOCTPAHCTBE — BPEMEHM TTPEICTABIISIOTCS TIENSIMU COOBI-
THIA ¥ 1300paXkaloTcs TMHUSAMH, KOTOPbIE HA3BIBAIOTCS MUPOBBIMH.

B npocrpancTBe MUHKOBCKOIO 3T ABUKEHUSI MHUMBbIE: YAaCTULIBI U TeJa B IEMICTBUTEIbHOCTH
HETIOIBUKHBI, COOBITHSI HE TIPOMCXOMSAT, & IPOYHO M pa3 M HaBCETAa 3aKperIeHbl Ha CBOMX MECTax,
TEX CaMbIX, YTO 0003HAYAIOTCSI TPEMsI IIPOCTPAHCTBEHHBIMU M OJHOM BPEMEHHOW KOOpANHATAMU. DTO
OTHOCHUTCSI KO BCEM COOBITHSIM HE3aBUCHMO OT TOTO, IIPOMCXOISAT OHU B TIPOILIIOM WJTU TIPOU3OMIYT

B I'PSIYILEM.

Bpema __ Mwupoeasa nuHuA Bpems

CeeTOBOW KOHYC MwupoBas nnHwA

Ay >

i

LVA

H}FTI:M..Q

MNpocTpaHcTBO MpocTpaHcTBO

Mupoevie aunuu

N3BectHblil amepukaHckuid yueHslit [xeir Opup B cBoeil «[lomyinsipHoii (pu3Kke» ONMUCHIBAET
TaKOH «Iapagokc Om3HeroB». [Ipeanonoxkum, uyTo Ha 3emiie KUBYT jiBa Onu3Hera B Bozpacte 20
JIET, ¥l OIUH U3 HUX OTHPABJISIETCS B KOCMUYECKOe Iy TelecTBUe K 3Be3ne Apkryp. Ero cyocBeToBoit
KOCMOJIET JIETUT cO ckopocThio 0,99 ckopocTu cBeTa U, MPeooieB JBa pa3a paccrosiHue B 40 cBeto-
BBIX JIET (710 3Be3/Ibl M 00paTHO), OH Bo3Bpalaercst Ha 3emutio yepe3 11,4 roma rmo kopabebHOMY Bpe-
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meHn. Ha 3emite xke 3a 310 BpeMs nporiaet 80,8 rona. Tak 4to Opat, ocTaBIIMIACS Ha IJTaHETe, IOJKeH
OYeHb MOCTApPaThCs, YTOOBI I0XKJAThCS BO3BPAICHHUSI MEXK3BE3IHOIO IMyTelecTBeHHUKA. Benb emy
K MOMEHTY Bo3BpaieHus1 kopaois ctykHet 108,8 roma! Kocmuuecknii cTpaHHUK OKaXETCsl MOJIOXKE
€ro Ha 1eJyIo Ku3Hb — 69,4 rona!

[IpaBna, Ha ceropHsANIHUN JEHb €AWHCTBEHHBIC CIEIMATUCTBI, KOTOpPbIE MOTYT BOCIIOJIb30-
BaThCs BbIBOIAMU U3 TEOPUM DMHIITENHA B CBOUX MPAKTUUECKUX LEJISIX, —3TO ACTPOHOMBI U (PUBUKU-
SIIEPIIUKHU. Beb TONBKO 3eMeHTapHbIe YaCTHUIIBl B CBEPXMOIIHBIX YCKOPHUTENSAX — HUKJIOTPOHAX —
JOCTHUTaloT OKOJIOCBETOBBIX CKOPOCTEHA.

Paccrosinus Bo BeenieHHOM He citydailHO U3MEPSIIOTCs CBETOBBIMU rofamul. CBETOBOM roji paBeH
PACCTOSTHUIO, MPOXOJMMOMY CBETOBBIM JIy4OM 3a 3eMHOU roj. Ctasio ObITh, IS Ha 3BE3/bI, MbI
BU/IUM UX HE TaKMMH, KaKMe OHHM €CTh B HACTOSIIEe BpeMsi, a TAKUMH, KAKUMH OHU OBbUTM MHOTO
J7eT Ha3a. BriosHe BO3MOKHO, YTO CETOJHS Mbl BUJMIM CBET JaJIEKMX HEOECHBIX OOBEKTOB, KOTOPBIX
JaBHO YK€ HeT.

He Tak naBHO acTpOHOMBI OTKPBUIU TPYIITY CBEPXJATEKMX KBa3U3BE3IHBIX 00BEKTOB (KBa3a-
POB) Ha PACCTOSIHUM CBbIIIE 14 MIIpA CBETOBBIX JieT. Ha OCHOBaHMM 3TOTO yUeHbIM MpPUAETCS Tiepe-
CMOTpETh YacTh TeOpHH 0Opa3oBaHus BeenenHoi. Beap moka caurtanock, YTo Halll MUp 00pa3oBacs
B Bonbiiom B3peiBe 15-20 mutpa et Tomy Hazan. OmHaKo, eciii OOBEKTH YIaJeHbl OT HAC Ha pac-
CTOsTHUE B 14 MJIpII CBETOBBIX JIET, TO PABHOCHJIBHO TOMY, YTO MbI HAOJIOAeM MX B MEPHOJ, paHHE!
IOHOCTU MeTarajakTuKy, KOrJa KBa3apsl ele He JTOJKHBI ObTH 00pa3oBaThesl. ACTpOHOMaM OCTa-
eTCs1 TOJIBKO HaJIeAThCSI, YTO HEKOTOPYIO SICHOCTh B 9TU BOIIPOCHI BHECYT HOBBIE 00CEPBATOPHH, BBIBO-
JMMBIE HA OKOJIO3eMHbIe OpOUTHL. BO3MOXkHO, TOTIa M YAACTCSl pACCMOTPETh TAMHCTBEHHBIE UCTOKH
BCEJIEHCKOU peKU BPEMEHM, UCTEKAIOIIEN U3 CUHTYJISIPHOCTH (MHUMOI TOUKK) Bosbiioro B3psiBa.

B pacckaze o mpakTHYeCKUX MPUIIOKEHUSIX BPEMEHHBIX MapaloKCOB TEOPUH OTHOCUTEILHOCTH
Ba)KHAs! POJIb IIPUHA/IICKUT (PU3MKE TIEMEHTAPHBIX YacTuIl. [leficTBUTEIbHO, MHOTHE JIeMEHTapHBIE
YaCTUIIBI, POKAAIONIMECS B CTOJIKHOBEHHSIX C aTOMHBIMH SIIpaMH, KMBYT O4eHb Helonro. Tem He
MeHee UX YCIEBAIOT MHOTO pa3 3a(hUKCUPOBATH CTOSIIME HA MyTH YyBCTBUTEIbHbIE IETEKTOPBI. DTO
MIPOMCXOUT B TIOTHOM COOTBETCTBUU C TEOPUEH OTHOCUTEILHOCTH, BE/lb BPEMsI UX )KU3HU B THICSTUM
pa3 GoJblie, 4eM y MoKosmuxcsi cooparbeB. Tak, coxpaHsisi KOPOTKOKUBYIIUE YACTHUIIBI B PEJIATH-
BUCTCKOM «3aCTHIBIIIEM» BPEMEHU, MOKHO CIIOKOMHO U3Y4aTh UX YAWBUTE/IbHbIE CBOMCTBA, PEAKIIUH
C IPYTMMH YacTHLIAMU U paccesiHue Ha aToMax.

Bor Tak coBepitieHHO (haHTacTHUECKOE 3aMelIeHIe BPEMEHH YKe SIBIISIETCSI OOBIIEHHOH Mpo-
1elypoit U3 00IACTH KCTIEPUMEHTATBHON (DU3WKU, OHO TTPOYHO BOIILJIO B HAYYHBIN apCeHAT UCCIie-
JOBaHUsI MUKPOUYACTHII, a 17151 POhECCHOHATIOB Jake TIOTEPSI0 HEKOTOPYIO YacTh CBOEro 04apoBa-
HUSL.

Ha caMpIX MOIITHBIX YCKOPUTESIX TOTOKM MUKPOYACTHUI] PA3TOHSIOTCS JI0 CYyOCBETOBBIX CKOPO-
creil. PensiTMBUCTCKOE yBeIMYeHHe B HECKOJIBKO pa3 BpEMEHH XKU3HHU TAaKUX YaCTHII JITs1 HEKOTOPBIX
U3 HUX SIBJISIETCS] BECbMa CYIIIECTBEHHBIM, TIOCKOJIbKY TOJIBKO 3TO U MO3BOJISIET MX HAJEKHO 3aperu-
CTPUPOBATh.

JaBaiiTe coBepium (paHTacTUYECKOe JIOMYIIEHUE, YTO HaM YJaJIOCh TIOCTPOUTh KOCMUYECKUI
arnmapar, IBUKYIIUICS CO CBEPXCBETOBOW CKOPOCTBIO. MBI yiKe 3HAaeM, UTO IJIsI aHAJIM3a PeNIITUBHCT-
CKHX 3(p(PEeKTOB MOJIET PaKeThl HY)KHO paccMaTpuBaTh B IByX cuCTeMax KoopauHat. OfHa (yCIOBHO
Ha30BEM ee NIepPBOI) — 3TO MOBEPXHOCTh 3€MJIH, TOT KOCMOJPOM, C KOTOPOTO CTapToBaia pakera. B
9TO CHCTEME OTCYEeTa BCE MPOUCXOANUT KaK OOBIYHO: paKeTa CTapTyeT, MPENoIoKIM, B MOIIEHb 1
MIPY MSTUKPATHON CKOPOCTH CBETA IOCTUTAET 1IeJU, HallpUMep, B CJCAYIONIYIO TIOIHOYb.

A BOT C TOUKM 3peHus1 HAOTI0IATE s BO BTOPOM — PEISITUBUCTCKON — CUCTEME KOOPAMHAT TOpsi-
JOK COOBITHIA B TIEPBOM CUCTEME OTCUYETa MOKET OKa3aThCsl HapylIeHHbIM. Kak B KMHO MpH 3arrycke
TUIEHKW B 0OpaTHOM HAIpaBJeHUH, OH YBUJUT, YTO paKkeTa OT JOCTUTHYTOM €0 11T HaIlpaBJIsieTCs
K MECTy CTapTa.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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