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Anekcen AKepimnma
HcciaenoBanue BpeMeHH.
Ilo caedaM HeBHIUMKH.

Yacte 1

HccnenoBanue CTpyKTYpbl M CBOMCTB BPEMEHM.

Beenenue.

Kak u B HacrosIeM pacciefioBaHny, OHa HUTOUKA, B BUJIE CIy4allHOTO SKCIEPUMEHTa, ITPH-
BeJla K NIOHMMAHUIO BCEU CTPYKTypsl (peHoMeHa mnop HaszBaHuneM BPEMS.9to nonsiTka crucrema-
TU3UPOBATh U KJIACCU(PULIMPOBATh BCE CBOMCTBA BpeMeHU. IIpescTaBieHHble BBHIBOABI OCHOBaHbI Ha
JAaHHBIX CAMOCTOSITEJIbHO IIPOBEAEHHBIX SKCIIEPUMEHTOB, cOOpE U aHAJIN3E TPYAOB YUEHbIX-IIPAKTH-
KOB, CIELMAJIM3NPOBABIINXCSA HA JAHHOU TEME, aHAJIN3€ UCTOPUYECKUX JAHHBIX U MU(OIOTMYECKUX
VCTOYHMKAX.

[IprHIMIIMATIBHO HE UCTIONIBL30BAHBl YMCTO TEOPETUYECKUE JAHHBIE.

1. Bpems — 3acekpeueHHas1 UCTOPUS.

CKOJIBKO CyILIECTBYET YEJIOBEYECTBO, €0 MyYaeT BOIPOC: YTO TAaKOE BPEMS U MOXKHO JIM UM
ynpasiATs? Ho 3a ThicAueneTrs NoHMMaHue BpEMEHU HE OTOIBUHYJIOCH OT MbICJIEN HEAHIEPTaJIbLIa
Jaxe Ha MWUIMMETP. BOJBIIMHCTBO MCCIENOBaHUM HA JAHHYIO TEMY — 3TO pa3BUTHE TEOPUM Ha
ocHoBe Teopui. Punocodckue BEIBOIBI HE UMEIOT B CBOEM (DyHIaMEHTE U MIECUNHKU TIOATBEPK ICH-
HbIX (paKTOB. 111 MOHMMAaHUS TOTO, YTO TAKOE BPEeMsl, PUAETCSI OTKUHYTh BCE, YTO OBUIO MpULY-
MaHO, COUMHEHO, Ha(haHTa3UPOBAHO HA ITY TEMY.

Bce. Haunnaem c uucroro smcra. Y cpasy Borpoc.

UYro oObequHseT CBET, MarHUTHOE ToJie ¥ rpaBuTanmio? Bee Tpu BenmmurHbl — 310 (haHTOM,
HECMOTPs1 Ha TO YTO OHU U3yUYEHbl M OITUCAHbl M HET COMHEHUI B UX CYILECTBOBAHUU. A KTO-HUOYIb
JepKaJl B pyKax MarHuTHoe mnose? B3pemmBan cBeT wWiv W3MeHwI rpasuranmio? Her. Bee, drto
M3BECTHO 00 3TUX (PU3NYECKUX BEIMYMHAX, OCHOBAHO Ha CJIEAaX, KOTOpPbIe OHU OCTABJIAIOT, MEHSs
MaTepuIo. DTO KaK HAAIMCh HEBUIMMBIM KapaHaamoM. CoTpu ee, 1 BCe JOKA3aTeJIbCTBA €0 CyIle-
CTBOBaHHUSI UCYE3HYT.

Bpemsa — cyInmHOCTb HAEHTUYHOTO Nopsiaka. s CBOero u3y4eHus OHO OCTaBJISIET HaM TOJIBKO
caenpl. [Ipobnema B ToM, 4TO OpuMaIbHAS HayKa OTKa3blBaeTCs MACHTU(HULIMPOBATh UX KaK OTIe-
YaTKHU, OCTaBJIeHHble BpeMeHeM. CunTaercs, YTo MpOUCXOIAIIME COOBITHA (POPMUPYIOTCS CaMU 110
cebe, ConIacHO (PU3NYECKUM 3aKOHaM.

Jl1st noKa3aTeIbCTBa CYIIECTBOBAHMSI BPEMEHH HEOOXOIMMO MTPOBECTH TaKKe SKCIEPUMEHTHI,
KOTOpBIe OYIyT MITH Bpa3pe3 CYIIECTBYIOIIMM TEOPHSAM U HE OOBSICHSTBCS C TOYKH 3PEHHSI CTaH-
JAPTHBIX aJITOPUTMOB.

EnvHCTBEHHBI BOZMOXKHBINA OTIIEYATOK, KOTOPBIM BPEMSA MOXKET OCTaBUTh, — 3TO U3MEHEHHE
CKOPOCTH IpOTeKaHus1 coObITUIA. 1 mepBoovepeaHbIMU IOTKHBI ObITh SKCIEPUMEHTBI IO YCKOPEHHUIO,
3aMEIJIEHUIO U OCTAaHOBKE ITPOLIECCOB.

[pm ka3zanock OBl MPOCTOI MOCTAHOBKE 3aJa4d, B OTKPBITOM JOCTYyIe MH(GOPMAIHUs OTCYT-
CTBYET OT CJIOBA «COBCEM». HecMOTps Ha MEIMIMHOCTD TEMBI, KaK TOJIBKO ITPOMCXOOUT NEPEXON U3
(baHTE3N-PHIIOCOPCKON MIIOCKOCTH K MTPAKTUYECKUM OIBITAM, MbI CTAJIKMBAEMCS ¢ UH(OPMALIOH-
HBIM BaKyyMOM C PEAKMMU JAJIEKUMU 3Be3JaMU. Eciii TeopeTMuecKMMU BBIKJIaJKaMy HH(pOpMaLu-
OHHOE ITPOCTPAHCTBO OYKBAJILHO 3aBAJIEHO, TO SKCIIEPUMEHTANIBHBIX JJAHHBIX IPAKTHUECKH HET.

Pa36epem npuunHbI Takol cuTyaluy. [ TaBHBIM NPENATCTBUEM SIBJISIETCS] HCTOPUS. A OHA IJia-
CHT, YTO PE3YJIbTAThI IPEABIAYIINX UCCIIEA0BAHUN U SKCIIEPUMEHTOB ITPAKTUYECKH HYJIEBBIE. Y YEHBIM
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CTOJIETUSIMU HE YAAETCsl HAyUUThCS YIPABISTH BPEMEHEM, U OKa3aThCs B PsAJaX HEYITauHUKOB-I00-
POBOJIbLIEB HE MHOTHUE CTPEMSATCS.

Eiie onHM KaMHEM PETKHOBEHU S SIBJISIOTCS IeHbI M. Beib pa3BuTHE HAyKu O BpeMEHH Tiepe-
BEpHET BCe MPHOPHUTETH U TIOMEHSIET HATpaBJICHUE BBIIENIEMbIX pecypcoB. M KTo-To ocTaHeTcs y
pazouroro kopbita. ONacHOCTD CIpaBeIUBA /ISl BCETO aKaIeMUYECKOTro OOIIEeCTBa, M0ITOMY BCeraa
Y Be3Jie OHO OyAeT KaTeropuyecKy MPOTUB JIIOOBIX JBMKEHHUI B 9TOM HAIPaBJICHUH.

Ho 1 001iecTBO He rOpUT *keJlaHueM CTaTh BJIACTUTEISIMU MPOILIOro u Oyayiero. OmHo aeno
— MOJIUCTaTh KHUTY WJIM IOCMOTPETh (PaHTACTUUYECKUI (PUIIBM, APYTO€ — ECJIM ITO KOCHETCS JIMYHO
Kaxgoro. Besb Bo BpeMeHH 3a10%keHa Best nHopMatvst 06 UCTopru yesoBeuecTsa. U B citydae ecnu
OHa CTaHeT JIOCTYITHA, 3TO OTKpoeT sk [langopsl. CkeneTsl B mkady NpUcyTCTBYIOT y BCEX, a €CThb
COIMAJIbHBIE TPYTIIIHL, TIe UX 0COOEHHO MHOTO. M 3TO KpuTHYHO. BCee XOTAT 3HATh TalHBI APYTUX, HO
HHUKTO HE XOUeT, YTOObI €ro TaiHbl OBUIM B OTKPBHITOM JOCTYIIE.

Eme oqHuM mpensiTcTBUEM Ha MyTH MCCIIEOBAHUSI BPEMEHHU sIBJIsieTCsl rocyaapcTBo. MHau-
BUJIyyM, YMEIOIIMI YIIPaBJIsATh BpeMEHeM, BHIHJET U3 CUCTEMbl OrpaHUYeHUI 1 rpaBuil. OOIIecTBO
MOTepsieT pbluark BIMSHUS, U 3TO JJIs1 HEr0 HempueMyeMo. DTO CJIOMaeT BO3ZMOKHOCTU TPUHY/IH-
TEJILHO-PETPECCUBHOIO aIlnapara.

Ects erme oHa, Ha epBbIi B3IV 9K30THYECKAS, TPUYMHA HA IyTH UCCIISIOBAHUS BPEMEHHU.
Crpax, 4TO 4YeJOBeueCTBO BTOPTHETCS HAa TEPPUTOPUIO, IJe OIHO 3TO OyAeT UMeTh KaTacTpoduye-
ckue nocnenctsusi. Ero cymHocts packpsiBaercsi B Mudonornieckoit ucropuu. CornacHo eit, 6oru,
MOCETHUBILINE B OTJAJICHHOM IMPOIILJIOM 3eMJTI0, ObLTM HE MyTeIIeCTBEHHUKAMM.

10 ObLM OKEHIIbI, UCKABIIHE 3[1€Ch YKPBITUsI. 3€BCh, TOpbl, AHYHAKH — 3TO IUBHIM3ALIUH,
JOCTHTIIIME YPOBHSI BOSMOKHOCTH YIPABISITh BpeMeHeM. [1Jis JocTrkeHus GeccMepTHsi HEOOXOIMMO
M3MEHSITh TIOTOKM BPEMEHU M KOPPEKTHPOBATh MH(MOPMAIIUIO, 3JI0KEHHYIO B HUX. DTO BbI3bIBACT
cOO¥ B IBUKEHUH U Xaoc. Bo BceleHHO MPHUCYTCTBYET HEUTO. Y IIyMEepOB OHO MPOXOJUT KaK CMOT-
PSIIMIA, B 3329 KOTOPOTO BXOAUT HAXOXKAEHUE U YHUUITOXKEHUE MCTOYHMKOB HECTAOMIILHOCTH BO
BpeMeHU. 3eMiisi ¢ OOJIBIIMM KOJMYECTBOM JKMBBIX CYIIECTB M BOABI B KHUIKOW (hopMme SIBISIETCS
€CTECTBEHHBIM MCTOUYHMKOM Xa0Ca BPEMEHH. DTO CO3/1aeT CBOSOOPA3HbIH 1ITyM, BpEeMEHHOMN TyMaH,
e «0eccMepTHbIe» OOTH MBITATIMCH CKPHIThCS OT TMpecienoBarens. Korga-To 3To ygaBaiock, Kormna-
TO HeT. U Torna ux cTupany BMecTe ¢ palylIHBIMH X035i€BaMH, KOTOpbIE He 3HAJIM, YeM OHM 3arlyIaTsT
3a rocternpuuMcTBO. [10 JaHHBIM TeX ke ITyMepOB, TaKast 3a4KMCTKAa MPOXOAMIAa MHOTOKpaTHO. U cebs
OHM Ha3bIBAJIM CeIbMBIMHU. BO3MOXKHO, 3TO TOJIBKO TeOpUsl. A MOXKET, U HET.

Toraa HJIO, npsiayiieecst B ITyOMHaX OKeaHa, MPUOOPETaeT COBCEM JIPYTOM CMBICI.

Ho umeHHO BoIpoc BeYHOU XU3HU Oy[eT IIaBHBIM ApPaiiBepOM HCCIECHOBAHUSI BpeMeHU. A
MHHIIMATOpaMK OyAyT He OOIIECTBO U TOCYIApCTBO, A JUTHI, KOTOPhIe UMEIOT BCE, KpoMe Oeccmep-
THsS. BO3MOXHO, IJie-TO, B 3aKPBITHIX JIAOOPATOPUSX MEKIYHAPOIHBIX KOPHOpAIM, B CEKPETHO-
CTH, TIPEBBIIIAIONIEN TOCYAapPCTBEHHbIE TAHBI, TAKHME UCCIIEI0BAHNS UAYT B JaHHBI MOMeHT. Kpoxu
MH(pOPMAIVH, BRIPBABIIMECS U3 3TUX HEJIP, TAIOT MOYBY 1Sl (paHTACTUIECKUX (PUIIBMOB U MPOU3BE-
IEHU.

Bpems ocraBinsier cienpl, 1 YTOOBI X YBHIETh, HEOOXOAUMO XKEJIAaHWE W TPABUIIBHBINA YTOM
o030pa.

2. OOBEKT HMCClIeIOBaHUS — BpeMsl.

B nccnenoBanun BpeMeHU BCE ynupaeTcss B OTCYTCTBHHM JIOKA3aTesIbCTB €ro CyIECTBOBAHUS
Kak (pU3n4ecKo eTuHUIIbI.

Hy Her ero, u uszyyars Heyero.

®axThl U3MEHEHUs X0/la U3MEPUTENIe BPEMEHU B BHUJIE YacOB, XpOHOrpacoB CIUCHIBAIOT Ha
TEeXHUYECKHe OIMOKM 1 MOTPETHOCTH. BOT Kak B cilydae ¢ MEXaHUYEeCKUMH YacaMu.

Ccpuika Ha Buzeo 1.

https://youtu.be/_U4ehau_51w7si
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Kakas 6aHanpHOCTh. MexaHWYecKre Jachl TIONUTM ObicTpee. YacoBBIX Jiel MacTepa CTajIKu-
BAIOTCS C 3TUM KaX[blil JieHb. HO HUKTO M HUKOTI/A HE OMHUCHIBAJ CaMO BO3HHUKHOBEHHE YCKOpE-
Hus. [IprunHy 3HaeM, Kak 00pOThCsSI — 3HAeM, 2 MEXaHU3M BO3SHUKHOBEHHUSI OCTAETCSI HEU3BECTHBIM.
VYCII0)KHUM CUTYaIHIO.

Bo3bMeM 11 9KCIIEpUMEHTOB TlecouHble Yachl. OOBIKHOBEHHBIC TIECOYHbBIC Yachl U3 alTeKu
JUTATENILHOCTBIO OJJHa MUHYTA. [[711 MOHMMAaHWsI TOTO, KaK PaclpoCTPaHsIeTCss N3MEHEHNE CKOPOCTH
BPEMEHHM B IMPOCTPAHCTBE, COEIMHUM TPOE YacOB MOC/EIOBATEILHO U TIOMECTUM BCIO 3Ty KOHCTPYK-
IIMIO B 30HY KCIIEPUMEHTA.

CcpUika Ha BUIEO 2.

https://youtu.be/qiIMLimOQsg?si

Us PE3YJIbTATE MBI IIOJIYyYd€M YCKOPEHUE NAACHUA TIECKA, IPUYEM U3MCHACEMOEC B ITPOCTPAH-
CTBE: YEM JaJIbLIC OT HEHTPA, TEM OHO MCHBIIIC.

T10 MPOUCXOOUT B 3allAAHHBIX CTCKJIAHHBIX ITPO3PAYHBIX Yacax 0€e3 BHEIIHETO BMEIIATEILCTBA.

BHATHO 00BICHUTH IMPpUYINHBI HE CMOIJIM HU (pI/I3I/IKI/I, HU UHKCHEPBI, HUKTO. Cample oT9astH-
HBIE HECJIN 6pCIL IMPpO KaKHUE-TO CTOAYUEC BOJIHBI U IJICKTPOMAIHUTHBIC UMITYJIbCBI. OcHOBHAS YacTh
«CMENUAJIMCTOB» COLJIaCh HA MHEHHWH, YTO 3TO aHOMAJIUA WM IIOAICJIKA. Ho CJ'ICILYIOH_[I/Iﬁ IKCIIepH-
MCEHT IIPpUBOAWJI UX ITPOCTO B IIOK. ITocne ero PacCMOTPEHN A MEHA BBIKUAbIBAJIN U3 YaTOB, q)Op}IMOB,
CTaBWIX B OaH U ITPOCTO ITpEKpalliaJivi OTBEYATh.



A. XKepmuuun. «UccrnepoBanue Bpemenu. [1o cnenam HEBUAMMKHN.»

A 3KCepUMEHT OYeHb MpOCT. B pesynbTate OnHM 4Yachl MOKa3aid YCKOpEHHe, a JApyrue —
3aMe]UICHUE N1aJICHUS [IeCKa.

Ccpuika Ha BUI€EO 3.
https://youtu.be/FnCXbstNpyE?si

Jnst noHuManus1. Paaom crot Tpoe MecovHbIX YacoB.

B omHMX mecok majaer Kak OOBIYHO, BO BTOPHIX OH 3aMEJIsieT CBOE MajieHue, a B TPEThUX
YCKOPpSieT.

Drakuil cioeHbid OyTepOpon. [Ipruem cua TskecTH He MeHsutach. [IpoBepsi. A Teneps Bep-
HeMCs K Halllel nepBoid yacTu. YUTo TaM HeoOXOMMO TSI TOKA3aTeIbCTBA CYIIECTBOBAHUSI BpeMEHH ?

DKCIEpUMEHT C YCKOPEHUEM, 3aMeJlJIEeHMeM 1 OCTaHOBKOM mpotieccoB. [lepBbie 1Ba ecThb, OcTa-
Jlach OCTaHOBUTH BpeMs. be3 npodiem. Hano, Tak Hafo.

Ccpuika Ha BUzeo 4.

https://youtu.be/51UrEceSNZI?si

[Tapenue necka ocranoBwiiock? OcranoBuiiock. [Iponecc Ha cron? Crom.
Bce Tpu ycroBust coOmoaeHsl.
OOBsIcHUTB 3TOT (peHOMeH He cMorH. Jlaxe 3a SANMK KOHbsIKA. DTO HUTOYKA K COBEPIIIEHHO

HEU3BECTHOMY SIBJICHUIO.
SBnenuto o Ha3zBaHneM «BPEMSI».
Mpl He POCTO HAIUIM CJie]l HEBUIUMKHU.
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MBbI 3aCTaBIII HEBUJMMKY OCTaBUTD CJIE].

ITO NPUHIUIUAIBHAS PA3HUIIA.

3. CTpyKTypa BpeMeHHU.

[Mapanokc BpeMeHH 3aKJII04aeTCsl B €0 HEOOBEKTUBHOCTH.

INon onmcanue OAHOBPEMEHHO TMOMaAaeT OECKOHEYHOCTh B BUJE IMPOILIOrO W OYyAyIIero u
MTHOBEHME 10]] Ha3BaHueM Hactosiee. Ho uto ectb Bpems?

Byzet ommoOKo# cuutath Bpems 3(peMepHbIM CBOMCTBOM MaTepUH, KOTOPOE BOSHUKAET MPH ee
(pusrueckoM n3MeHeHuu.

Bpemst — 3710 3HepreTnuecKu-uH(GOPMAIIOHHAST CyOCTaHIMSsI, UMEIONIasi 3aKOJIBIIOBAHHYIO
dbopmy, HaxoasIIASAC B IOCTOSIHHOM JIBHKeHUH. OHO IOPOkICHO 3a rpezenamu BeeneHHo, 1 Harte
MIPOCTPAHCTBO, U BCE, YTO B HEM HAXOIUTCS, MPEICTABIISIET ISl HEro IIoCKOCTh. Bpems mpoOuBaeT
Bcenennyio, clioBHO yJisi — JIUCT Oymaru, OCTaBJIsisl Cle].

Cnen, KOTOpPBIN MBI TaK YIIOPHO UITIEM.

Io cBoeii cTpykType Bpemss — 3T0 cMOMO3 SHEpreTHIecKol 1 MH(POPMAIIMOHHOM COCTaBJIsI-
fotx. ['ie nHpopmMalmoHHass YacTh — eCTh KOMIBIOTEP C JaHHBIMU, & SHEPreTUIecKass — CTaHOK,
KOTOPBIA (hOpMUPYET pa3Hble JEeTaIM U3 OIHOrO IUIACTUYHOTO KYyCKa, sIBJIsoIIerocs Haiei Beenen-
HOM.

JlaHHBIE MPOILIOTro, OYAYIIEro M HACTOSIIIEro XpaHsTcs B MH(popMalmoHHoi Marpurie, KoTo-
pasi HeceT He TOJBKO poJIb yIpaBieHus. Llenmouky 3anmucanHbIX MOCIeA0BaTe bHBIX JaHHBIX — €CTh
nojo0re HepBHOW CHUCTEMBI, TIPEPHIBAHME MJIM M3MEHEHHE KOTOPBIX CHUTHAIM3UPYET O «OOJIe3HU»
CHUCTEMBI.

DHepreTuyecKkasi 4acTb — 3TO HAOOpP YaCTHUI], KOTOpPBIE COCTABJISIOT TeJo BpeMmeHH. OHU
TIO/IBMKHBI M HECYT B ce0e KOHIICHTPUPOBAaHHBIN 3apsi]. VIX IBMKeHHe HATOMUHAET MTPOBOIHUK IO
HarpspkeHreM. OT IUTioca K MUHYCY.

4. CBo¥icTBa BpeMEHH.

Bpemst aBukeTCsi ¢ OHOM CKOPOCTBIO U B OIHOM HampaBiieHWH. beckoHeuHoe JBrkeHre Bpe-
MeHH yepe3 BeeneHHyo co3/1aeT OCTOSIHHO M3MEHSTIONIMIACS MUP MTPOCTPAHCTBA U MaTepUU.

JlMHaMUKa IPOUCXOIANIMX N3MEHEHUH 3aBUCUT OT KOHIIEHTPAILIUK YacTHIl BpemeHH. [ToBbirie-
HHE IJIOTHOCTHU TMO3BOJISIET TPOITYCTUThH OOJIbIIIee KOJMYECTBO MH(OPMAIIMU Yepe3 Tepexo]] MeK 1y
MPOILIBIM U OYIyIIUM.

Bpemst He IpoCTO OBHMIKET M3MEHEHHUSIMH, OHO CO3/Ia€T MX COIVIACHO 3alFICAaHHBIM B MH(OpMa-
[IMOHHOW MAaTpUIIe IaHHBIM.

B ciyudae noBpexaeHust MH(POPMAIIMOHHON LETIOYKY MaTpHiia (pOpMHUPYET HOBYIO C M3MEHEH-
HBIMH JIaHHBIMU. Tak MEHSI0TCs CyAbObI JTIOAEH.

Marpwuria siBjisieTcs1 CBoe0Opa3HbIM KJIAITaHOM, IMPOIYCKAIOIIMM YacTUIIbI BpEMEHH Yepe3 Hallle
npoctpaHcTBO. Eciii JaHHBIX HET, OHU HE MOTYT MPEoJoJIeTh MPENITCTBUE B BUJIE HAILETO MHpA.
Bcnencrre noBbiieHNsT KOHIIEHTPAILMK POUCXOAUT TpaHC(OPMAIIHsl YaCTHIl BPEMEHHU B SHEPIHIO,
KOTOpasi BbIOpackiBaeTcs B Hally BeeneHHyo. Tak 3aKuraiotcsi 3Be3/1bl, ¥ €CJIU Obl HE TIOTOK BPEMEHH,
OHU OBbI JABHO YK€ MOTYXJIU.

5. IloTok BpemeHu.

Bechb 3TOT KOHIIIOMEpar 3Hepruu 1 MHGOPMAIMKA HECETCSI MEXKLy MUPAaMH U TIOIPOCTPaH-
CTBaMH, OT OJIHOW BCEJIEHHOW K JIpyrod B BHUJE NOTOKAa — IOTOKa BpeMeHU. [1oTok BpemeHu ectb
TO, YTO MOPOXKAAET KU3Hb.

6. YrpapjieHue BpeMeHEM.

JIBa BEUHBIX BOMPOCA: MOXKHO JIM YIPABJISATh BpEMEHEM U KaK 3TO C/IeiaTh?

S1 6b1 MOGaBWI elle U TPeTUi: Kakue OyayT nocieacTBus ?HauHeM ¢ mepBoro.

B skcriepumMeHTax Mbl 3aCTaBIIIM TIOTOK BPEMEHH OCTaBUTh CJie]], I3MEHUB CKOPOCTh ITPOUCXO-
IAIIAX COOBITUH.
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Co3pnaBast BpeMEHHbIE 30HBI C 33/IaHHBIMM NTapaMETPaMU, MbI 110 CYTH YIPaBJISIEM CKOPOCTBIO
TEYEHUs] BPEMEHHU B JAHHOM TOUYKE IPOCTPAHCTBA.

OTBer Ha BTOpPO# BOIIPOC HE Tak MPOCT, Kak Kaxercs. Beap elMHCTBEHHAs1 BO3MOKHOCTD BJIU-
SITh HAa BpEMsI — 3TO BO3/IeMCTBUE HA MH(POPMAITMOHHYIO MaTpuIly [ToToka BpeMeHu. DTO Kak Ha X011y
PE3KO HaXaTh TOPMO3a MAILIMHBI: BCS CHJIA MHEPLIMUA CKOHLIEHTPUPYETCSl B TOUKE CLETUIEHUS] KOJIeC
¢ noporoii. [Tporre roBops, 3To co3iaHve aBapuiHON cuTyaruu. Kak Topmo3a B aBToMOOWIIe, Tak U
co3JaHue To4YeK cO0s1 B MH(POPMALIMOHHOW MaTpuIie — 3TO OOBIYHBIN pyTUHHBIN Tpotiecc. Eciu o
HE NEPEXOIUT B KaTacTpody, TO ITO CUTyalMsl HA KaK/Ibli I€Hb.

HasBatb 310 ynpaBieHrieM BpeMeHeM SI3bIK He IIOBOPAYMBAETCS.

MBs! popMupyeM 30HBI C pa3HOM IUIOTHOCTBIO YaCTHLl BPEMEHU U, IEPEMECTUBLIKCH B OJIHY U3
HUX, [TOTy4aeM HYKHYI0 CKOPOCTb COOBITHI.

B kauecTBe MHCTPYMEHTOB yIpaBJIeHUs] BPEMEHEM y HAc €CTh ABa NapamMeTpa: TOUKa B IPO-
CTpaHCTBE, rae OyleT MPOUCXOOUTh TpaHC(hOPMAIHs, U €€ YPOBEHb.

YpoBeHb onpeenser, B KaKoi 30He IUIOTHOCTH YaCTULl BPEMEHU OKaXeTCsl IKCIIEPUMEHTATOP.
WX pa3zmepsl peryampylorcss U MEHSIIOTCS Yepe3 BO3/IeHCTBIE Ha MH(POPMALIMOHHYIO MaTpHILy.

Bokpyr 30HbI ¢ yckOpeHHeM TeueHHUs] BpeMeH (pOpMHUPYETCsl 30Ha C TIOHMKEHHBIM COfIepkKa-
HHEM YacTHI], B KOTOPOU MPOIECCH 3aMeUISIIOT CBOIO CKOPOCTh. YCHIIMBAS WIIM YMEHbIIasi OIUOKY
B MH(OPMAIIMOHHON MaTpuIle, MOKHO U3MEHSATh CKOPOCTh COOBITHIA M pa3Mep CaMHX 30H, HO OHH
BCEI/la CYILECTBYIOT MapaljIeJIbHO.

[Tpu omnpesieieHHBIX YCIOBUSAX SKCTIEPUMEHTOB MOJKHO CO3/1aTh CHTYAIIMIO, KOTa KOHIIEHTpa-
IIMS1 YacTHIl BpeMeHU OyleT HACTOJbKO Maja, YTO BO3HUKHET OIIYIIEHWE OCTAHOBKHM IPOIIECCOB.
Touka BO3/IEHCTBUSI MOXKET OBITh Pa3HBIX pa3MepoB U (hOpM, K IpUMepy — KOJIBbIIO, B IEHTPE KOTO-
POro U3MeHeHHsI B CKOPOCTH TeUEeHUsI BPEMEHHU TMPOSIBIISIIOTCS MaKcuMaitbHO. [Ipumep ynpaBieHust
— B BHJIEO.

CcpuiKa Ha BUOEO 5.

https://youtu.be/XHYmYCESbkKE?si
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A. KepmummH. «Hccnenosanue Bpemenu. [lo cnengam HEBUANMKH. »

Marepus, HaxoaIasACA B 30HE C MOBBIIIEHHOW KOHIIEHTPALMEN YacTHILl, MOXET COXPAaHATh
YCKOPEHHUE J1aXKE, TOKUHYB €€, HENPOAO/LKUTEIBHOE BPEMS.

Ho, npoBoas sxkcniepuMeHTs!, HaJlo OCO3HaBaTh, YTO, BO3IEUCTBYS HA MH(POPMALIMOHHYIO MaT-
pHULLy, €CTh PUCK HAPYIIUTh MH(POPMALIMOHHBIE LIeTTOYKU. Eciu 1)1 HeKMBOI MaTtepuu 3T0 OyzeT He
KPUTUYHO, TO BO3MOKHBIE MOCJIECTBUSA IS YEJIOBEKA HENpeAcKasyeMsl. M BIa3uTh B Takylo ycra-
HOBKY 0€3 ITpe/IBapUTEbHbIX OMBITOB CMEPTEIBHO OMACHO.

7. Bpems — kuBasi CyOCTaHITHSI.

Ho noBeneHne notoka BpeMEHM HE IMOXOXKE Ha JEUCTBUE CJIETIOrO, 3alipoOrpaMMUpPOBaHHOTO
MEXaHU3Ma.

B ciyuyae noBpesxieHnst *H(POPMAILIMOHHOHN LETIOYKU IPOUCXOIUT NMOA0OUE 3a)KUBJIEHU S 3TOTO
yuactka. W 151 3TOro Mcnosb3yloTcs pecypcehl U3 MPpUJIEraoIuXx K paHe o0nacTei.

B ciryuae 6e3B03BpaTHOrO MOBpEkJEHNS caMoil MH(OpMAIMK MaTpHLia pereHeprupyeT HOBYIO
LeTb COOBITUI, OTIIMYHYIO OT MpeblIyIIeH.

Tak MeHsI0TCsI CyABOBI JTIoAei. DTO eCTh MPU3HAK KUBOTO OpPraHU3Ma, KOr/aa JUTsl 3aJIeYMBaHUS
paHbl aKKyMypylotcst Bce BodMoxHble pecypchl. [IOTOK BPEMEHU — st0 *%uBas cyocraHims.

8. BpeMs 1 kocMHUYecKHe Iy TeECTBUA.

Bce, uto ObUIO OMUCAaHO paHee, — 3TO OOBIKHOBEHHAsI UCCIIeA0BaTeNbCKas pyTuHa. HemMHoro
noaHTa3upyeM.
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A. XKepmuuun. «UccrnepoBanue Bpemenu. [1o cnenam HEBUAMMKHN.»

[TpencraBbTe KOCMUYECKU KOPAOb, JIETSIIUN CO CKOPOCThIO 10 KMIOMETPOB B CEKyHILy, Ha
OOpTY KOTOPOrO HAXOAUTCS yCTAHOBKA 110 yIpaBiieHuIo BpeMeHeM. OHa (hopMHUpyeT BOKPYT Kopaos
30HY C YCKOPEHHEM BpeMeHH B MATh pa3. Bompoc: ¢ Kakoi CKOpPOCTHIO OH OylIeT MepeMenaThesi st
CTOPOHHETO Halmonaresns?

[TarbaecaT kuaoMeTpoB B ceKyHAy. [Ipudem ornymieHus: BHyTpH OyIyT KakK MPH CKOPOCTU
JecATh KWIOMeTpoB. MrHOBeHHE — U KOpaOJlb UCYe3, WM MOSBWICA. HUKaKMX BUIMMBIX Pa3rOHOB
Y TOPMOXEHUI. DTO HaroMuHaeT ornucanue nepemenienuin HJ10.

Ha, mpusHato. Bpems Ha 60pTy Kopabis Oyaer uaTk B nsTh pa3 Obictpee. Ho 310 permaemo
CO3J]aHMEM CHEUATIBHBIX KaMep C PeryIMpyeMoi CKOPOCTBIO TeUeHHsI BpeMEHH Ha BpeMs rmojieTa. A
eciu npeanonoxuTh, uto B HJIO cunsar GeccmeptHble, TO UM BOOOIIE BCE PaBHO.

Hapno otmaBathk cebe Tpe3Bbiid OTUET, 4TO Oe3 YIpaBJieHus BpeMeHeM HUKaKhue KOCMUYeCKHe
9KCMAHCUU He BO3MOXHBIL. Jaxe B pamkax Harieid COTHEUHOU CUCTEMBI.

9. Bpemst u aHOMaJIbHbIE 30HBI.

EcTb HampaBiieHre vccieioBaHUi, KOTOpOE He MPU3HAETCs O(pUITMAIBHON HayKou — ydoro-
rusi. B ee KOMIieTeHIIMY HAaXOAUTCS BCE, I7Ie aKaJIeMUKH OIyCTHIIN PYKH U B JIyYIIIeM CTyvae CKa3asu,
YTO HE MOTYT OOBSICHUTD, a B XY/IIIEM — YTO 3TO (paJIbIIMBKA, TIOTOMY YTO STOTO HE MOXET OBITh.

OaHYM Y3 HampaBJEHU ITON «JIKEHAyKu» SIBJISIETCS M3YYeHHUE aHOMAIbHBIX TePPUTOPHH,
KOTOPBIX MHOECTBO Ha TTOBEPXHOCTHU Halllel 3eMJIH.

A Kakue JJBa OCHOBHBIX MIPU3HAKa UX BeIEIAIOT?COOM B padoTe 4acoB U HEPaAOOTAIOIIHIA KOM-
nac. Kommnac noka ocraBiM B TIOKOE, a C yacaMu HaJio pa3o0paThbCsl.

[Tpu nepemerieHn MO TaHHON TEPPUTOPHH YaChl TO UIYT C YCKOPEHUEM, TO 3aMEJISIOT CBOM
xof1. HaxoamMBimMcst B TaHHOW 30HE JIIOASIM Ka3aJloCh, YTO MPOILIO HECKOJBKO YacoB, a MPOIIeT
1eJBId IeHb. M Hao60poT.

IT0 JaKe He HAIOMUHAET, 3TO U €CTh TOYKHU Xa0ca BPEMEHHOTO IMOTOKa — TEPPUTOPHH, B KOTO-
PBIX IIPOUCXOUT YCKOPEHHE U 3aMe[JIeHHe TTporieccoB. M B 3aBUCUMOCTH OT TOTO, B KaKOU IJIOTHO-
CTU YaCTHI] BPEMEHH OKa3bIBAJICS YeJIOBEK, U3MEHSIACh CKOPOCTh X0/a YacoB. YeM BbI3BaHA TaKasi
CUTYaIUsl — HAJI0 Pa3OMpPaThCs ¢ KKABIM CITy4aeM OTAEIIBHO.

Ho 3ametum, 9T0 1oioOHBIE UCKAKEHUsT BCTPEUAIOTCS Be3/e, Tjie padoTaoT ¢ OONBIIMU JJIeK-
TPUYECKUMH HAMIPSKEHUSIMU: JIEKTPOCTAHIIMU, TPAHCOPMATOPBI U Mpovee. 3HAOIIUE CIIeIUaTH-
CThI CTApaIOTCSI OTOWTH OT JIMHUM BBHICOKOBOJIBTHBIX JIEKTpOINepesay, MoTOMy 4TO PSAAOM C HUMU
Yackl 4acTo JIAl0T COOM.

A 3TO 3HAYWT, YTO MPOBE/ICHHBIC IKCIIEPUMEHTH — He 0co0asi CIyYailHOCTh, & UICKYCCTBEHHO
BOCCO3/IaHHOE OTpaKeHHE SIBJICHHS, C KOTOPHIM UEJIOBEK CTAIKMBACTCS UyTh JIM HE €XKEeTHEBHO.

3akmo4eHue.

JlaHHAasI YacTh MCCIIeIOBAaHUS KOCHYJIACh TOJIBKO ACMIEKTOB MIOHUMAHKS CTPYKTYPHI U YITpaBie-
HUS BPEMEHEM.

Ha camom nienie ux mepedeHs ropasio mupe. PactsokeHue BpeMeHH B 9KCTPEMaJIbHBIX CUTYa-
[IUSIX, TyTEIIeCTBUS BO BPEeMEHH, TIpe/IBUCHUE U IaXke CylIbOa JeioBeka U e€ u3MeHeHHUe JiexkaT B
IJIOCKOCTU TIOTOKA BpeMeHH. DTH TeMbl OyyT 3aTPOHYTHI BO BTOPOM YaCTU UCCIICIOBAHUS.

Bce BBIBO/IBI M MHTEPIIPETALIMY ABJISAIOTCS JIMYHBIM MHEHHUEM aBTOpA.

JlaHHOE ucceioBaHre He TIPEeTeHIyeT Ha 3BaHUE HAyYHOTO U OTHOCHUTCS K aOCOJTIOTHO HeHa-
YUHOU (paHTACTHKE.
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A. XKepmuuun. «UccrnepoBanue Bpemenu. [1o cnenam HEBUAMMKHN.»

KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasinen OO0 «JIutpec».

IIpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB II0OJHYIO JIETaJIbHYIO 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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