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AHHOTaAMSA

Io cyTu, naHHass KHUra ecTh OTYET O pe3y/bTaTax HCCleJOBaHUS
Takoro peHomena kak BPEM4I.

B neit packpeito nonstre I1oTok BpemeHu.

Yem ormmuatorcss YacTuiibl BpeMeHM OT HMH(POPMAIIMOHHOM
MaTpHLIBl U UX CBOKCTBA.

C onucaHue peasbHBIX SKCHEPUMEHTOB 10  YCKOPEHMIO,
3amenienmio  u octaHoBke BPEMEHM. C  ccbuikamMu  Ha
TIOATBEPXK JAIOIINE BUIEO.

Paccmorpum  B3ammopeiictBue dyenoBeka u  BPEMEHU B
KOCMUYECKHX TMOJNeTaX U aHOMAJIbHBIX 30HaX.
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Anekcen Kepaunun
HUccaenqoBaHue BpeMeHM.
Ilo ciaenamMm HeBUIMMKH.

Yacts 1

WccnepoBaHue CTpyKTypbl M CBOMICTB BPEMEHH.

BBenenne.

Kak u B HacTosleM paccieoBaHUM, OJHA HUTOYKA, B BUJIE
CJIy4allHOT'O 9KCTIEPUMEHTA, IIPUBEJIA K IOHUMAHUIO BCEY CTPYK-
Typbl (peHOMeHa 1of, HazBanrueM BPEMS.9t0 nonsiTka cucre-
MaTU3UPOBaTh U KJIACCU(PUIIMPOBATh BCE CBOWCTBA BPEMEHHU.
[IpencraBieHHblE BBIBOJBI OCHOBAHbI HA JAHHBIX CAMOCTOSITEb-
HO ITPOBEJEHHBIX SKCIIEPUMEHTOB, COOpE 1 aHAJIn3e TPYIIOB yue-
HBIX-IIPAKTUKOB, CIIELMAJIN3M POBABILMXCS HA JaHHOU TEME, aHa-
JIN3€ UCTOPUYECKUX JAHHBIX U MU(POIOTMUECKUX UCTOUHUKAX.

[IpyHLIMITMAIBHO HE WCTIONB30BaHbl YHUCTO TEOPETUYECKUE
JaHHBIE.

1. Bpems — 3acekpeueHHast UCTOPUS.

CKOJIBKO CYHIECTBYET YEJIOBEYECTBO, ET0 My4aeT BOIIPOC: YTO
TaKoe BpeMs U MOKHO JM UM ynpasiAte? Ho 3a ThicAuene-
TS IOHUMAHUE BPEMEHHU HE OTOBUHYJIOCH OT MbICJIEN HEAH/IEP-
Tajgblla JaXke Ha MWIIMMETpP. BosiplmHCTBO MccienoBanmii Ha



JAHHYI0 TEMY — 3TO Pa3BUTHE TEOPUI Ha OCHOBe Teopuil. Pu-
JI0CO(PCKHE BBHIBOJBI HE UMEIOT B CBOEM (DYHIAMEHTE U MECUHH-
KM NOATBEPKIEHHBIX (pakToB. /{151 MOHMMAaHUs TOTO, YTO TaKOe
BpeMsi, TPUAETCS] OTKUHYTh BCE, UTO ObUIO MIPUAYMAHO, COUMHE-
HO, Ha(paHTa3UPOBAHO Ha 3Ty TEMY.

Bce. Haunnaewm c¢ yucroro yucra. 1 cpasy Bonpoc.

Uro oObequHSET CBET, MArHUTHOE TOJie U IpaBuTaiuio? Bee
TPU BEJIUUMHBI — 3TO (PAHTOM, HECMOTPSI Ha TO YTO OHU U3y4e-
Hbl M ONMCaHbl U HET COMHEHUI B UX CYHIECTBOBAaHUU. A KTO-
HUOY/Ib AepKall B pyKax MarHuTHoe rosie? B3pemmBai cBeT wim
u3Mmenun rpaputaiuio? Het. Bee, uro u3BecTHo 00 3THX (pUsu-
YECKMX BEJIMYMHAX, OCHOBAHO Ha CjieJjaX, KOTOPblE OHU OCTaB-
JISIIOT, MEHSS MAaTepPUI0. DTO KaK HaJJMMCh HEBUJUMbBIM KapaHaa-
oM. CoTpu ee, U Bce AOKA3aTeIbCTBA €r0 CYIECTBOBAHUS UC-
YE3HYT.

Bpems — cymHocTh MAeHTUYHOro nopsiaka. s ceoero msy-
YeHHUsI OHO OCTaBJISIET HaM TOJIbKO ciienpl. [IpoGiema B ToM, 4TO
ouLMaIbHAS HayKa OTKA3bIBAETCS MACHTU(PUIMPOBATh UX KAK
OTIIEYaTKHU, OCTABJIEHHbIE BpeMeHeM. CUUTAeTCsl, YTO MPOUCXO-
asime coObIThst (POPMUPYIOTCS caMHt 110 ceOe, COorIacHo (pu3u-
YECKUM 3aKOHAM.

Jlns mokazaTenbCTBa CYIIECTBOBAHUSI BpEMEHU HEOOXOIUMO
MIPOBECTH TaKUe IKCIIEPUMEHTHI, KOTOpble OyIyT WATH Bpa3pe3
CYIIECTBYIOIIUM TEOPUSIM U HEe OOBSICHATHCS C TOYKU 3PEHUsI
CTaHJAPTHBIX AJITOPUTMOB.

EnvHCTBEHHBI BO3MOKHBIM OTIIEYATOK, KOTOPBIM BPEMS MO-



KET OCTaBUTh, — 3TO M3MEHEHHE CKOPOCTU IPOTEKaHHS CO-
ObiTHil. Y mepBoOUepeIHHIMU JTOJKHBI OBITH SKCIIEPUMEHTHI TI0
YCKOPEHUIO, 3aMe/IJIEHUIO M OCTAHOBKE MPOIIECCOB.

[Tpu ka3anoch Obl MPOCTOM TMOCTAHOBKE 3aaud, B OTKPHI-
TOM A0CTyre WH(pOpMAIUsI OTCYTCTBYET OT CJIOBA «COBCEM».
HecmoTpss Ha MEIMMHOCTD TEMBI, KaK TOJBKO MPOUCXOAUT Iie-
pexon u3 (paHTe3u-PprIocodCKON MIOCKOCTA K MPAKTUYECKUM
OIBbITAM, Mbl CTAJIKMBAEMCSI C WH(POPMAIIMOHHBIM BaKyyMOM C
PEIKMMHM JaJleKMMHM 3Be31amMu. Ecii TeopeTHyecKuMU BBIKJIA -
KaMu WH(OPMAITMOHHOE MPOCTPAHCTBO OYKBAILHO 3aBaJIEHO, TO
9KCTIIEPUMEHTAIbHBIX JAHHBIX MPAKTUYECKU HeT.

Pazbepem npuuMHbI TAKOW CUTYaIMK. [ TaBHBIM TIPETISITCTBU-
€M SIBJISIETCS] UCTOpHsI. A OHA TJIACHT, YTO Pe3YJIbTaThl MPEebl-
JQYIIUX UCCIEIOBAHUI 1 SKCIIEPUMEHTOB MTPAKTUUECKU HYJIEBbIE.
YdeHbIM CTONIETUSIMU HE YIAeTCs HAYYUThCsl YIIPABJIATH BpeMe-
HEM, 1 OKa3aTbCs B Psijiax HEYIaYHUKOB-I00POBOJIBIIEB HE MHO-
Te CTPEMSTCH.

Eile omHMM KaMHEM MPEeTKHOBEHUs SIBJISIOTCA eHbIu. Benpb
pa3BUTHE HAyKW O BPEMEHH MepPEBEPHET BCE MPUOPUTETHI U TIO-
MeHsIET HarpaBJIeHHe BbIIENsIeMbIX pecypcoB. M KTo-TO ocTa-
HeTCs y pa3oMTOro Kopbita. OnacHOCTb CIpaBeI/IuBa Il BCEro
aKaJIEeMUYECKOro 0OIecTBa, MOTOMY BCerJa U Be3Jie OHO OyaeT
KaTeropu4ecKy MpOTUB JTIOObIX JBMKEHUI B 9TOM HAIIPABJICHUU.

Ho u 0011iecTBO HEe TOpHUT XeJTaHWEM CTaTh BJIACTUTEIISIMU
npomnwioro u Oyaymero. OJHO /110 — MOJIUCTATh KHUTY WU T10-
CMOTpPETh (PAaHTACTUYECKHUM (PUITBM, IPYrO€ — €CJIU 3TO KOCHET-



csl IMYHO Kaxi0oro. Beab Bo BpeMeHM 3a10:xeHa Besi UH(OopMa-
1¥s 00 CTOpUM YesioBeuecTBa. U B ciryyae ecm oHa CTaHeT J0-
CTymHa, 3T0 OTKpoeT smuK [lanaopsl. Ckenetsl B mKkady mpu-
CYTCTBYIOT Y BCeX, a €CTh COLMAJIbHBIE TPYMIIbI, IJIe X OCOOEH-
HO MHOrO. 1 310 KpUTHYHO. BCe XOTAT 3HATh TallHbl APYTUX, HO
HUKTO HE XOYEeT, YTOOBI €r0 TaiHbI ObLT B OTKPBITOM JIOCTYTIE.

Eme onHuM mpensATcTBreM Ha MYTH WCCEIOBAHUSI Bpeme-
HU sIBJIIeTCs rocygapcTBo. MHAMBUIYYM, YMEIOUIUI YIIPABJIATh
BpEMEHEM, BBIMJIET U3 CUCTEMbI OTpaHUYEHMIA 1 rpaBui1. Oo1e-
CTBO NOTEPSIET PhlYark BIUSHUS, U TO ISl HETO HETIPUEMJIEMO.
ITO CJIOMAET BO3MOXKHOCTHU IPUHYIUTEIBHO-PENPECCUBHOIO all-
naparta.

Ectb emie onHa, Ha MepBbI B3IV SK30TUUYECKAsl, TIPUYM-
Ha Ha MYTH uccienoBanusi BpemeHu. CTpax, 4To 4eJO0BEYECTBO
BTOPrHETCSI HA TEPPUTOPHIO, TJie OJHO 3TO OyJeT UMeTh Kara-
crpoduueckue nocneactBus. Ero cynHocTh packpbiBaercs B
mudonornyeckoit uctopur. CornacHo e, 60ru, OCETUBIINE B
OTJAJICHHOM TPOILTIOM 3eMJTI0, ObLITH HE MyTeIIeCTBEeHHUKAMH.

Dr1o ObUIM OEKEHIIbI, UCKABIIUE 37IeCh YKPBITHS. 3eBCh, TO-
pbl, AHYHaKd — 3TO LMBUJIM3ALMU, JAOCTUTIIIME YPOBHS BO3-
MOXHOCTH YIPaBJISATh BpeMeHeM. [lJis1 TocTrkeHus: OeccMepTHst
HEOOXOMMO U3MEHSTh MMOTOKM BPeMeHH U KOPPEKTUPOBATh MH-
opmarmio, 3a710)KeHHYI0 B HUX. DTO BBI3BIBACT COOM B JIBHIKE-
HUM U Xaoc. Bo BceJeHHOW MPUCYTCTBYET HEUTO. Y IIyMEpPOB
OHO MTPOXOAMT KaK CMOTPSIIUIL, B 3a[Jau KOTOPOrO BXOJUT Ha-
XOK/IeHVe U YHUUTOXKEHNE UCTOYHUKOB HECTAOMIIBHOCTH BO Bpe-



MeHU. 3eMJisl ¢ OOJIBIIIUM KOJIMYECTBOM JKMBBIX CYITIECTB U BOJIBI
B KMIKOU (pOpME SABJISETCS €CTECTBEHHBIM MCTOYHMKOM Xaoca
BpeMeHU. DTO cOo37aeT CBOeOOpa3HBIN 1I1yM, BpEMEHHON TyMaH,
rj1e «6eccMepTHbIe» OOTH MBITAJIMCH CKPBITHCS OT IIPeciie/loBaTe-
n4. Korga-to 310 ynasasnoce, korna-to HeT. M Torna ux crupanu
BMECTE C PaJyIIHbIMU X0O351€BAMH, KOTOPBIE HE 3HAIN, YEM OHU
3aIuIaTAT 3a rocTenpuuMcTBO. 110 TaHHBIM TeX ke IIyMEepOB, Ta-
Kasi 3a4MCTKa MPOXOIMIa MHOrOKpaTHo. M ceOst OHM Ha3bIBAIU
ceAbMbIMU. BO3MOXKHO, 9TO TOJIBKO TEOPUS. A MOXKET, U HET.

Torna HJIO, npsiuymieecst B yOMHAX OkeaHa, proOpeTaeT
COBCEM JIPYTOM CMBICIL.

Ho viMeHHO BOIpOC BEYHOI KM3HU OyJeT IJIaBHBIM JipaiiBe-
POM HCCTIeJIOBaHUSI BpeMeHH. A MHUIMATOpamMu Oy/IyT He o01e-
CTBO U TOCY/IapPCTBO, a JIUTHI, KOTOPbIE UMEIOT BCE, Kpome Oec-
cmeptusi. Bo3aMOXHO, TAe-TO, B 3aKPBITHIX JJAOOPATOPHUSIX MEK-
JYHApOJIHBIX KOPIIOPALUii, B CEKPETHOCTH, IPEBBIIIAIOIIEN TOCY-
JApCTBEHHbIE TallHbI, TAKWE UCCJIEJOBAHUS UAYT B TAHHBIA MO-
MeHT. Kpoxu nHgopMaiiu, BeIpBaBIIUECS U3 ITUX HEIp, JAI0T
MOYBY 117151 (haHTACTUYECKUX (PUIIBMOB Y TPOU3BEACHUIA.

Bpewmst octapisier ciefbl, U YTOObl X YBUIETh, HEOOXOOUMO
JKeJlaHWe U MPaBWIbHBIN Yo 0030pa.

2. OOBEKT HCCeIOBAHUS — BpPEMS.

B uccnenoBanum BpeMeHM BCE yNHUpPaAETcsi B OTCYTCTBUM [10-
Ka3aTeJIbCTB €ro CYIIECTBOBaHUS Kak (PU3UUYECKOW €IMHUIIBI.

Hy Her ero, u u3y4arb HeYero.

®DakThl U3BMEHEHH S X0Ja U3MEPUTEJIEN BPEMEHU B BUJIE YACOB,



XpOHOrpaoB CIUCHIBAIOT HA TEXHUYECKHE OIIMOKH M TIOTpelll-
HocTH. BOT Kak B cilydae ¢ MEXaHUYECKUMU Yacamu.

Ccbuika Ha Bugeo 1.

https://youtu.be/_U4ehau_51w7si

Kakas 6aHanbHOCTh. MeXaHMYecKre Yachl MOILIN ObICTpee.
YacoBbIX Aes MacTepa CTAIKUBAIOTCS C 3TUM Kax bl 1eHb. Ho
HUKTO W HUKOIJIA HE OMKCBHIBAJI CaMO BO3HUKHOBEHHE YCKOpPe-
Hus. [IpuunHy 3HaeM, Kak O0pOThCs — 3HAeM, 2 MEXaHU3M BO3-
HUKHOBEHUS OCTAETCSI HEM3BECTHBIM. YCIIOKHUM CUTYAIHIO.

BosbMem /17151 9KCIIepuMeHTOB 1iecoYHble Yachl. OOBIKHOBEH-
HBIE TIECOUHBIE Yachl U3 alTeKU JJIUTEIbHOCTHI0O OJJHA MUHYTA.
JlJ1s1 MOHUMaHMST TOTO, KaK PaclpoCTpaHsIeTCss U3MEHEHHe CKO-
POCTH BpeMeHU B MPOCTPAHCTBE, COSJMHAM TPOE YacOB MOCIe-
JIOBaTeJIbHO U TIOMECTUM BCIO Ty KOHCTPYKIIMIO B 30HY JKCIIe-
pUMeEHTA.

CcpUika Ha BUIEO 2.



https://youtu.be/qiIMLimOQsg?si

W B pe3ynbTate Mbl MOJMyyaeM YCKOpPEHUE MaJeHHs TecKa,
pUYeM U3MEHsSIeMOe B MTPOCTPAHCTBE: YeM JIajibllie OT IIEHTPA,
TEM OHO MEHBIIIE.

DTO NPOUCXOIUT B 3aMastHHBIX CTEKJISTHHBIX MMPO3PavyHbIX Ya-
cax 0e3 BHEIIIHErO BMEIIATEILCTBA.

BHATHO OOBSCHUTH IPUIMHBI HE CMOTJIA HU (DU3UKH, HU WH-
*keHepol, HUKTO. Camble OTYasiHHbIC HeCau Ope[ Mpo Kakue-TO
CTOSIYME€ BOJIHBI U 3JI€KTPOMArHUTHbIE UMMYJIbChl. OCHOBHAs
YacTh «CITEIMAJIMCTOB» COIIJIach HA MHEHUH, YTO 9TO AaHOMAaJIUsI
wm noaaenka. Ho cnemyiomuii skcriepuMeHT MPUBOIUIT X MPO-
cro B moK. [locnie ero paccMOoTpeHus1 MEHSI BBIKU/IBIBAJIU M3 Ya-
TOB, (POPYMOB, CTaBWJIM B OaH M IPOCTO TTPeKpalaid OTBeyarh.

A 3KCIIiepUMeHT O4eHb MpocT. B pe3ynbraTe oHU Yachl MOKa-
3aJIi YCKOpPEeHUe, a Ipyrue — 3aMejiJIeHue TaIeHus TecKa.

CcpUiKa Ha BUIEO 3.



https://youtu.be/FnCXbstNpyE?si

g noHuManus. PAOoM CToAT Tpoe NECOYHBIX YaCOoB.

B onHux necok nagaeTt Kak 0ObIYHO, BO BTOPHIX OH 3aMeJIJIsIeT
CBOE MaJIEHUE, & B TPETBUX YCKOPSET.

Srakuil cnoeHslit Oytepopon. [Ipuuem cuna TsKkecTH He Me-
Hsutach. [IpoBepsis1. A Terepb BepHEMCS K Halllel epBOI YacTu.
UYro Tam HEOOXOAUMO JJ1sI JOKA3aTeIbCTBA CYIIECTBOBAHUS Bpe-
MeHu?

DKCIIEPUMEHT C YCKOPEHMEM, 3aMe[JIeHUEM U OCTAaHOBKOM
nporueccoB. [lepBbie 1Ba ecThb, OCTalach OCTAHOBUTH Bpemsi. be3
npoonem. Hazo, Tak Hao.

Ccpuika Ha BUIEO 4.

https://youtu.be/SIUrEceSNZI ?si



[Tanenue necka ocranoBwiock? OcraHoBuiock. [Iporecc Ha
cron? Cror.

Bce Tpu ycnoBust coOsoieHbI.

OOBbsACHUTD ITOT heHOMEH He cMOTIH. Jlaxke 3a ANMK KOHbSI-
Ka. 9TO HUTOYKA K COBEPIIEHHO HEU3BECTHOMY SIBJICHMIO.

SBnenuio non HazBaHueM «BPEMI».

Mpbl HE TPOCTO HAIUIY ClIE], HEBUIMMKHU.

Mpl 3aCTaBUIM HEBUIUMKY OCTaBUTD CJIe/.

DTO NPUHLIMITHAJIbHAS Pa3HUIIA.

3. CTpyKTypa BpEMEHHU.

[MTapaiokc BpeMeHH 3aKII04aeTcsl B €ro HeOObeKTHBHOCTH.

[log omucaHue OJHOBPEMEHHO MOMagaeT OeCKOHEYHOCTh B
BHUJIe TIPOIIIOrO M OyayIero ¥ MrHOBEHUE I0]] Ha3BaHWEM Ha-
crosuiee. Ho uto ects Bpemsa?

Byzaer onmbOkoi cuutaTth Bpemsi 3(peMepHbIM CBOMCTBOM Ma-
TepUU, KOTOPOE BO3HUKAET MU ee (PU3MIECKOM U3MEHEHUH.



Bpemsi — 310 3HepreTnuecku-uHGOPMAIIMOHHAsT CYyOCTaH-
111, UMEIOIAsi 3aKOJIbLIOBAaHHYIO (pOopMy, HAXoAAmAsACA B IIO-
CTOSIHHOM JiBMkKeHnU. OHO MOPOXIEHO 3a npenenamu Beenel-
HOW, 1 Hallle TPOCTPAHCTBO, U BCE, YTO B HEM HAXOAUTCSH, MPEJ-
CTaBJISIeT JIJIS1 HETO IJIOCKOCTh. Bpemsi mpobuBaer BceeneHnyio,
CJIOBHO ITyJIsl — JIACT OyMaru, OCTaBJIsIsl CIeI.

Cnen, KOTOpbIM Mbl TaK YIOPHO UIIEM.

[To cBoeit cTpykType Bpemss — 310 cuMOMO3 SHEpreTuye-
cKoM 1 nHpopMaIMoHHON cocTapistionux. I’ ne nHdopmarmon-
Has 4acTb — €CThb KOMIIBIOTEP C JAaHHBIMM, 4 SHEpreTudeckas
— CTaHOK, KOTOPBIY (DOPMUPYET Pa3HbIE IETAIN U3 OJHOTO I1J1a-
CTUYHOI'O KYCKa, SIBJISIONIErocs Haieil BeeneHHOu.

JlaHHBIE TIPONIUIOTO, OYAYIEr0 M HACTOSIIEr0 XpaHsATCS B
MH(pOpMaLMOHHOM Martpuue, Kotopasg HECET HE TOJIBKO POJIb
ynpasieHus. LIernoyku 3anmMcalHbIX MOCIEI0BATENbHBIX JTAHHBIX
— €CTb MoJ00Ke HEPBHOW CUCTEMBI, ITPEPhIBAHUE WU U3MEHe-
HHUE KOTOPBIX CUTHATIM3UPYET O «OOJIe3HU» CUCTEMBI.

DHepreTuvecKkas 4acTb — 3TO HAOOP YACTHII, KOTOPHIE CO-
CTaBJISIIOT TeJlo BpeMeHu. OHY TOBMKHBI U HECYT B ce0e KOH-
LEHTPUPOBaHHbIN 3apsil. VX 1BMkEHNE HATOMUHAET IPOBOAHUK
nof HanpspkeHreM. OT ITioca K MUHYCY.

4. CpolicTBa BPEMEHU.

Bpems nBukeTcs ¢ OAHOM CKOPOCTBIO M B OJHOM Harpa.Jie-
HuM. beckoHeuHoe BMkeHUE BpeMeHu uepe3 BceneHHylo co-
3[1a€T MOCTOSTHHO M3MEHSIOUIUIICS MUP MPOCTPAHCTBA U MaTe-
pyH.



JlMHaMuKa MPOUCXOASANIMX U3MEHEHHWI 3aBUCUT OT KOHIIEH-
Tpauuu 4vactuil BpeMeHH. [loBblllieHNe MIOTHOCTU TMO3BOJISIET
MPOMYCTUTH OOJIbIIIEe KOJTMUECTBO MH(MOPMAIIUN Yepes3 Tepexo
ME>KAy MPOIUIBIM U OydyIIMM.

Bpemsi He mpocTo ABMKET U3MEHEHUSIMU, OHO CO3/JaeT UX CO-
IJIACHO 3aITMCaHHBIM B MH()OPMALIMOHHOM MaTpPHUIIE JAaHHBIM.

B cnyuae noBpesxaennsi ”HQOPMALIMOHHOM 1IETIOYKU MaTpH-
1a (OpMHUPYET HOBYIO C U3MEHEHHBIMU JIaHHBIMU. Tak MEHSIOT-
cs1 cyabOblI JIIOfIEH.

Marpura siBiisieTcsi CBOe0Opa3HbIM KJIAMIAaHOM, TPOITYCKAl0-
MM YaCTHUIBl BpEMEHU Yepes3 Hallle mpocTpaHcTBo. Eciu naH-
HBIX HET, OHU HE MOTYT MPEOJOJIETh MPENSTCTBUE B BUJE HaIlle-
ro mupa. Bcnencreue NoBbIIEHNs] KOHUEHTPAIMKA TPOUCXOAUT
TpaHcgopMalvsl YacTUIl BpEMEH! B SHEPTHI0, KOTOpast BHIOpa-
chiBaetcs B Haity BeeneHHy1o. Tak 3akuraiotcst 3Be3/1bl, U €Cliv
Obl HE MMOTOK BPEMEHH, OHU Obl JABHO YK€ MOTYXJIH.

5. [loTok BpemeHu.

Becp 10T KOHITIOMEpAT 3HEpruvM U MH(QPOpPMALMKA HECETCS
MeXy MUPaMU U TOAMPOCTPAHCTBAMHU, OT OJJHOM BCEIEHHOW K
Jpyrou B BUJIE IOTOKa — MOTOKa BpeMeHu. [ IoTok BpemeHu ecTb
TO, YTO MOPOKAAET KU3Hb.

6. YripaBieHue BpeMeHEM.

JlBa BeYHBIX BOIMPOCA: MOKHO JIM YIIPABJISITh BpEMEHEM U Kak
3TO clenaTh?

41 6b1 nOGaBWM ertie U TpeTuid: Kakue OymyT nocnencteus ?Hau-
HEM C TIEPBOTO.



B skcniepuMeHTax Mbl 3aCTaBUIM MOTOK BPEMEHU OCTABUTh
clie]l, U3SMEHUB CKOPOCTb TPOUCXOSIINX COOBITH.

Co3paBasi BpeMeHHbIE 30HbI C 3aJJAHHBIMU NapaMeTpaMu, Mbl
TI0 CYTHU YIPABJISIEM CKOPOCTBIO TEUEHHU I BpEMEHU B JAHHOM TOU-
K€ MIPOCTPAHCTBA.

OTBeTr Ha BTOPOM BOMNPOC HE Tak IMPOCT, Kak Kaxercs. Benp
€IMHCTBEHHAsi BO3MOXKHOCTb BJIMSITh Ha BPEMsI — 3TO BO3JIEi-
cTBME Ha MHQoOpMalMOHHYI0 Matpully Ilotoka BpemeHu. ITO
KaK Ha XOJy Pe3KO Ha)XaTb TOPMO3a MAIIMHBI: BCSI CUJIA UHEPLIUU
CKOHIIEHTPUPYETCS B TOUKE CLIEIUIEHUs KoJiec ¢ jgoporoil. IIpo-
111e TOBOPs1, ITO CO3/1aHKe aBapuitHOI cuTyarmu. Kak Topmosa B
aBTOMOOWJIe, TaK U CO3[aHue TOYeK cOOsl B MH(POPMAIIMOHHON
MaTpuile — 3TO OOBIYHBIN PYTUHHBIN TTporiecc. Eciu oH He mie-
pPexXoauT B KatacTpody, TO ITO CUTYalIUs HA KaKAbIi IEHb.

HasBatb 310 ynpapiieHHEM BpeMEHeM $I3bIK HE MOBOpavrBa-
eTcs.

Mpi hopMHpyeM 30HBI C pa3HOM TIJIOTHOCTBIO YaCTHI] Bpeme-
HU U, IEPEMECTUBIIIMCh B OJHY U3 HUX, NIOy4aeM HYKHYIO CKO-
POCTb COOBITHIA.

B kauecTBe MHCTPYMEHTOB YIIPABJIEHUS] BPEMEHEM Y HAC €CTh
JIBa MapamMeTpa: ToUYKa B MPOCTPAHCTBE, re OyleT MPOUCXOIUTD
TpaHc(OpMaLs, U €€ YPOBEHb.

YpoBeHb orpesesser, B Kakol 30He MJI0THOCTH YacTull Bpe-
MEHM OKaXeTCsl SKcIepuMeHTaTop. X pa3mepsl peryimpyrorcs
Y MEHSIIOTCSl Yepe3 BO3/EUCTBUE Ha MH(POPMALIMOHHYIO MaTpU-

1y.



Bokpyr 30HbI ¢ ycKOpeHUEM Te€UeHHUs BpeMeHU (POpMUpYETCsT
30Ha C MOHWKEHHBIM COZIEPKAHUEM YaCTHII, B KOTOPOH MpoLeC-
ChI 3aMEJUISIIOT CBOIO CKOPOCTb. YCHUJIMBast UM YMEHbIIIAsI OIHO-
Ky B MH(QOPMAIIMOHHOM MaTpULE, MOKHO U3MEHSATh CKOPOCTh
COOBITUH M pa3Mep caMuX 30H, HO OHU BCEI/ia CyIIeCTBYIOT Ta-
PAJLIETIBHO.

[Ipu ompeneneHHbIX YCJIOBUSX IKCIEPUMEHTOB MOKHO CO-
3[aTh CUTYAIMIO, KOTJAa KOHLIEHTpAlIMsI YacTHUIl BpeMeHU Oyner
HACTOJIBKO MaJla, YTO BO3HUKHET OIILyITIeHUe OCTAHOBKH IPOIIEC-
coB. Touka BO3eHCTBUSI MOKET OBITh pa3HBIX pa3MepoB U (popM,
K TpUMepy — KOJIbIIO, B LIEHTPE KOTOPOTrO0 MU3MEHEHHUs B CKO-
POCTH TeueHHsI BpeMEHH MPOSBISIOTCS MakcuMaiibHO. [Ipumep
yIpaBJieHUsI — B BUJIEO.

Ccpuika Ha BUAEO 5.

https://youtu.be/ XHYmYCESbkE?si



Marepusi, HaxoasIasicsi B 30HE C MOBBIIIIEHHON KOHIIEHTpa-
LIMEN YACTHIL], MOKET COXPAHATh YCKOPEHHE JIakKe, IOKUHYB €€,
HENPOAOJIKUTEIbHOE BpEMS.

Ho, npoBojst sKCriepuMEHTHI, HAJJ0 OCO3HABAaTh, YTO, BO3CH-
CTBY# Ha UH(OPMALIMOHHYIO MAaTPUILY, €CTb PUCK HAPYIITUTh UH-
opmarmonnsie nierouku. Ecim i1t HexxuBoW Matepuu 310 Oy-



JET He KPUTUYHO, TO BO3MOKHBIE MOCIEACTBUSA AJIs1 YEJIOBEKA
HerpecKasyeMsl. Y BIa3uTh B TaKylo YCTAHOBKY O€3 Ipe/iBapu-
TEJIbHBIX OIBITOB CMEPTEJILHO OIACHO.

7. Bpems — xxuBas cyOCTaHIIHS.

Ho noBenenne noroka BpeMeHU He MOX0KE Ha JEWCTBUE Clie-
TI0T0, 3aIIPOrPaMMHUPOBAHHOTO MEXAHU3MA.

B cnyvae noBpexeHuss MHPOPMAIIMOHHON LEMOYKH ITPOKC-
XOAUT NO00Me 3a)KUBJIEHUs 3TOro ydactka. M ams sroro uc-
HOJIB3YIOTCS PECYPCHI U3 MPUJIETAIOIINX K paHe oOacTei.

B cmyyae 6e3BO3BpaTHOrO MOBPEXIEHHUS camoil MH(pOpMa-
Y MaTpUIla pereHeprpyeT HOBYIO IIeTTh COOBITUH, OTIIMYHYIO OT
MpeblTyIIe.

Tak MeHsII0TCsI CybOBI JTIOIei. DTO eCTh MTPU3HAK KUBOTO Op-
raHu3Ma, KOrja Ui 3aJICYMBAHUS PaHbl AKKyMYJIMPYIOTCS BCe
Bo3MokHbie pecypcebl. [IOTOK BPEMEHMU — 3t10 )uBas cyo-
CTaHLIUA.

8. BpeMsa n KOCMUYECKUE Iy TEeIECTBUS.

Bce, uTo OBIIO OMMCaHO paHee, — 3TO OOBIKHOBEHHASI UCCIIe-
JoBaresibckas pyTuHa. HemHoro noganrasupyem.

I[pencraBbTe KOCMUYECKUI KOPaOib, JETAIINI CO CKOPOCTHIO
10 KMIOMETPOB B CEKYH/1y, Ha OOPTY KOTOPOTO HAXOJUTCS YCTa-
HOBKA M0 yrIpaBJieHUI0 BpemeHeM. OHa (popMHpyeT BOKPYT KO-
pabJ1si 30HY € yCKOpEeHHEM BpeMeHH B IIAATh pa3. Bompoc: ¢ kakoii
CKOPOCTBIO OH OyJeT nepeMelaThbes J11s1 CTOPOHHEro Halutoia-
Tess?

[Iarepecar kuwioMeTpoB B cekyHay. Ilpuuem omynieHus



BHYTpPU Oy/IyT KaK MPHU CKOPOCTU AECATh KUIOMETPOB. MrHOBe-
HUEe — U KOpaOib ucye3, Win MOSIBIICSA. HUKaKuX BUIUMBIX
Pa3rOHOB M TOPMOXKEHUI. DTO HAMIOMUHAET OIMUCAHUE MepeMe-
mwenu HJ1O.

Ha, npusHao. Bpems Ha 60pTy kKopabnsi Oyaer uaTu B MSTh
pa3 osicTpee. Ho 310 perraeMo co3aHneM crieraibHbIX Kamep
C peryJiupyeMoi CKOPOCTbIO TeUeHH I BpEMEHU Ha BpeMs MOJIeTa.
A ecnu nipeanonoxuth, yto B HJIO cuasat 6eccmepTHbie, TO UM
BOOOIIIE BCE PAaBHO.

Hano ortnmaBate ceOe Tpe3BbIl OTUET, YTO O€3 YIpaBJICHUS
BpEMEHEM HUKaK1e KOCMUUYECKUE IKCITAHCUK He BO3MOXHBI. [la-
ke B paMKax Haiieid COJTHEeUHOU CUCTEMBI.

9. Bpems 1 aHOMaJIbHBIE 30HBI.

Ectb HampaBiieHMe UCCIeJOBaHUN, KOTOPOE HE MPU3HAETCS
opuIMaIbLHOM HayKou — ydosorusi. B ee komnereHMyu Haxo-
JUTCS BCE, Il aKaJeMHUKHU OIMYCTHJIA PYKH U B JIyUIlleM ciIy4ae
CKa3aJid, YTO He MOTYT OOBSICHUTH, & B XY/IITIIEM — UYTO ITO (pajib-
IIUBKA, IOTOMY YTO 9TOTO HE MOXKET OBITb.

OJHUM W3 HaIlPaBJICHUH 3TOW «JIKEHAYKW» SIBJISETCS U3yde-
HUE aHOMAJIbHBIX TEPPUTOPUI, KOTOPBIX MHOXKECTBO Ha MOBEPX-
HOCTH Hareu 3emiu.

A Kakuie JBa OCHOBHBIX ITPU3HAKa UX BeIAEAI0T?COOM B pa-
60Te yacoB 1 HepaOoTarwoImii komrac. Kommnac noka octaBum B
TIOKOE, a C YacaMH HaJI0 pa3o0paThCsl.

[Ipu nepemelieHuu Mo JAaHHOUW TEPPUTOPUU YACHI TO UAYT C
YCKOPEHHMEM, TO 3aMeISII0T CBOM xoA. HaxoauBimMcs B TaHHOU



30HE JIIOJISIM Ka3aJI0Ch, YTO ITPOIILIO HECKOJIBKO YaCOB, a MPOIIIE
Hesbli 1eHb. Mmn Hao0opoT.

D70 Jaxe He HATIOMUHAET, 3TO U €CTh TOYKH Xaoca BpeMeH-
HOTO TIOTOKA — TEPPUTOPHH, B KOTOPBIX IPOMCXOIHUT YCKOPEHHE
¥ 3aMelJIeHre MporeccoB. M B 3aBUCMMOCTH OT TOTO, B KaKOW
TUIOTHOCTHY YaCTHI] BPEMEHH OKa3bIBAJICS YEJIOBEK, U3MEHSIIACh
CKOpPOCTh XOfa 4acoB. YeM BbI3BaHA TaKasl CUTYallsl — HaJ0
pazOUpaThCs ¢ KakKIbIM CITydaeM OTAEIBHO.

Ho 3ameTnm, 4T0 1MoioOHbIe NCKaKEHHSI BCTPEYAIOTCs BE3Ie,
r7ie padoTaOT C OOJNBIIMMH MEKTPUIECKUMU HANpPsKEHUSIMU:
9JIEKTPOCTAHIINHU, TPAHC(HOPMATOPBI U IIpoUee. SHAIOIIME CIIEIH-
QJTMCTBI CTAPAIOTCS OTOWTH OT JIMHUI BHICOKOBOJIBTHBIX SJIEKTPO-
riepesiay, MOTOMY YTO PsIZIOM C HUIMH Yachl 4acTo JIAl0T COOM.

A 3TO 3HAYUT, YTO ITPOBE/ICHHBIE SKCIIEPUMEHTHI — HE 0c00ast
CJIyYaiiHOCTbh, & UCKYCCTBEHHO BOCCO3[]AHHOE OTpaKeHHe sIBJie-
HHSI, C KOTOPBHIM Y€JIOBEK CTAJIKMBAETCS YyTh JIM HE €KeHEBHO.

3aKJII0YEHHE.

JlaHHast YacTh UCCIIeJOBAHKS KOCHYJIACH TOJIBKO aCMIeKTOB MO~
HUMAaHUS CTPYKTYPbI U YITPABJICHUS] BDEMEHEM.

Ha camom fiene nx nepeyeHs ropasfo mupe. PactsxkeHue Bpe-
MEHH B 9KCTPEMAJIbHBIX CUTYAIIUsIX, IyTEIIeCTBUS BO BPEMEHH,
npenBHUICHNE U Jaxe CyabOa YeloBeKa U e€ M3MEHEHHe Jiexar
B IUIOCKOCTH TIOTOKA BPEMEHHU. DTU TeMbl OYIyT 3aTPOHYTHI BO
BTOPOH YacTH UCCIIEIOBAHUS.

Bce BBIBOIBI M MHTEPIPETALINH SIBJISIOTCS JIMYHBIM MHEHUEM
aBTOpA.



JlaHHOE ucceoBaHue He TPETEH 1yeT Ha 3BAHME HAyUYHOrO U
OTHOCHTCS K aOCOTIOTHO HEHayYHOU (haHTaCTHKE.



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npegocraBieH OO0 «Jlurpec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha Jlurpec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.
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