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Teopus muorocsonHoro Bpemenn / [I. Cenun — «ABtop», 2026

Teopus MHorocnoitHoro Bpemenu npejaraeT KOMIIJIEKCHOE peIlEHUE
poOJIeMbl My TEIIeCTBUI BO BpEMEHU, BBOJIsl €CTECTBEHHbIE OTPAaHUYESHUS Yepes
IVCKPETHOCTb, TAPAJUIEIbHOCTh U SHepreTuueckue 6apbepbl. OHa He TOJBKO
YCTPaHSIET NapaIoKChl, HO U JIEJAaeT MpoBepsieMble MPEACKA3AHUS B Pa3JIMUHBIX
oOnacTsax (pU3MKU.ITa TeOpus EPEOCMBICIUBAET BpeMs Kak (byHIAMEHTATbHYIO
MHOTOMEPHYIO CTPYKTYpY, a HE IIPOCTO NMapaMeTp Boionnu. E€ noareepxaeHue
noTpedoBasIo Obl MEPECMOTPA OCHOB (PU3UKH, HO OHOBPEMEHHO OTKPBLIO Obl
HOBBIE TOPU3OHTHI JIs TIO3HAHUS U TEXHOJIOrMYeckoro pa3sutus.Haubomee
NEPCIIEKTUBHbIE HANTPABJIEHU I UCCIEAOBAHUM: | . DKCIIEPUMEHTAIbHBIN MOUCK
JIVCKPETHOCTH BpeMeHU.2. Pa3paboTka KBaHTOBBIX TEOPHIA, YUUTHIBAIOIINX
MHOTOCJIOMHOCTB.3. KocMosiornueckue 1ecTbl KOHEYHOCTH BPEMEHHOM
apxuTeKTypsbl. Teoprsi MHOToOCIOMHOrO BpeMeHU MPEACTABIISIET COOOM MpUMep
TOr0, Kak pelieHre OgHON mpoOieMsl (MTapaioKChl BpEMEHU) MOXKET MPUBECTH K
[1yOOKOMY MEepPEeCMOTpY HAIlIUX MPEeACTaBIeHUI O (PyHAaMEHTAIbHON CTPYKType
PEAILHOCTH.

© Cemun 1., 2026
© Astop, 2026
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HMvutpnii CeauH
Teopust MHOrOCIIOMHOTO Bpemenn

Teopurst MHOTOCJIOHOTO BpEMEH!U

I'maBa 1 OcHOBHBIE NPUHIMIIBI

1. IluckpeTHass apxXuTEKTYpPa BpeMeHH!

Bpems nipescraBiisier coO0il mOCa€10BaATENBbHOCTD JIEMEHTAPHBIX TAKTOB (XPOHOHOB),
KA1l U3 KOTOPBIX COAEPKUT IOJIHOE COCTOsIHME BeeneHHON. DTu TakThl OpraHM30BaHbl B MapaJl-
JieJIbHble BpeMeHHbIe CJIOM — OT/Ie/IbHbIE, HO CHHXPOHU3MPOBAaHHbIE KOHTUHYYMBI. O011iee KO-
YECTBO CJI0EB KOHEYHO U onpeziensercs (pyHJaMEeHTaIbHBIMUA KOHCTaHTaMHU.

2. TemnopajabHbie 6apbepbl

Mexay cocelHUMU TaKTaMU M MEXIY CIIOSMHU CYIIECTBYIOT dHepreTuueckue 0apbephl,
MPeIOTBPAIIIAIOIINE TPOU3BOJIBHOE BiIMsIHUE. TaKTOBbIe Oapbepbl 00ECIeYnBAIOT MPUIUHHYIO YIIO-
PSIIOYEHHOCTh BHYTPH KaXJOTO CJIOs,  MEXKCIIOMHBIE Oapbephl 3alMIIAI0T HE3aBUCUMOCTh Tapajl-
JIeTbHBIX BPEMEHHBIX JIMHU.

3. Mera-no3unusi (Touka Ajied)

CymectByet ocoOast 00/1acTh BHE CTpeJibl BpeMeHU — TOUKa AJied, mo3BoJisonas HadbmoaaTh
BCE BPEMEHHbIE CJIOM OJHOBPEMEHHO M OCYHIECTBJIATh MEPEXObl MEXYy HUMHU. DTO CBOETO pojaa
"KOHTPOJIbHBIN IYHKT" BPEMEHHON apXUTEKTYPHI.

4. DHepreTHyeckas uepapxus nepexoa0B

Boixoa B Touky Asedp: MuHnMasbHas sHeprus E.

MexcJoitnbie nepexoanl: E(d) = Eg + k-d? e d — "paccTosiHue" MeKy CJIOSIMH.

KBagpaTnunasi 3aBHCHMOCTb JIE/IAeT aJIeKUe NIePEX0/ibl SHEPIreTUUECKU HENTPAKTUYHBIMU.

Mexanu3m padoTsl

I'106abHOE TAKTHPOBaHNE

Bce BpemenHble ciou 1 Touka Ajied) CUHXPOHU3UPOBAHbl €AMHBIM "TaKTOBBIM F€HEPATOPOM"
Bcenennoit. Kaxaplii Takr:

dukcupyeT cocTosIHUE BCEX CIIOEB.

Beruncnser cinenyloiee cOCTOSIHUE M0 JeTEPMUHUPOBAHHBIM/BEPOSITHOCTHBIM TIPAaBUJIAM.

OOGHOBIISIET BCE CJIOM OAHOBPEMEHHO.

IIpUYMHHOCTH BHYTPH CJIOSI

B kaxgom cnoe pabotaer KiacchuuecKasi IpUUIMHHOCTD: COCTOSIHUE TaKTa t OIpeiesisieT COCTOs-
Hue TakTa t+1. IHpopMmaims pacnpocTpaHsieTcs: CTpOro Moc/ieIoBaTeIbHO CO CKOPOCTBIO "'OIUH TaKT
3a TakT".

IlyTemecTBUsI BO BpeMeHH

IIpounenypa nepemenieHust

Bbixoa u3 ncxoaHoro caos B Touky Asned (oHeprus Eg).

HaBuranus B Ajedp: HaOmoIeHNE LIENIEBbIX CII0eB €3 BO3MOKHOCTH BMEIIATENILCTBA.

Ilepexon B 1ieJ1eBO CJIOM: SHEPruUsl 3aBUCUT OT "paccTosiHUSA".

Bo3Bpar: Bcerna B MCXO/IHBIN CJIOH, HO C yUETOM "BpeMeHHOro joira'.

Orpannuenust

Bo3Bpar Bo3MOkeH TOIBKO uepe3 At = BpeMsl, IPOBEIEHHOE BHE CJIOSI.

Heinb3s BepHYTbCSA B MOMEHT OTIIPABJICHUS.

MakcumaiibHoe "paccTosiHie’ OrpaHuyeHo JIOCTYITHON SHEPruei.

Pemenue napaaokcon

Iapagokc aeaymku

HeBo3moxeH, Tak Kak:

[TyTemiecTBeHHUK NepeMentaeTcsl Mex/ly HE3aBUCUMBIMU CIIOSIMU.
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W3meHeHns B OTHOM cJi0€ He BJIMSIOT Ha IpyTue.

Bo3sBpat npoucxoauT B UBMEHEHHBIN CJIOU, HO HE B UCXOIHBIM.

Nudopmannonnbie napagoKchbl

Nudpopmarys coxpaHsercs Ipy MEKCIOWHBIX TIEPeXoax.

He Bo3HMKaeT OECKOHEUHBIX IIMKJIOB M3-32 SHEPIreTHUECKHX 3aTparT.

Kaxpliii cj1oil ocTaeTcsi IpUYMHHO CaMOCOTJIACOBAHHBIM.

IIpakTHueckue BbIBO/IbI

1. TexHnosiornyeckne orpaHuYeHus1

bumxHue nyTemecTBHs (HECKOIBKO CJIOEB) TEOPETUUECKU JOCTUAKUMBI 17151 TPOABUHYTHIX
LUBWJIA3ALIAL.

JlanbHue myTemecTBHs TPeOYIOT SHEPTUK 3BE3IHBIX UM TATAKTHYECKUX MacIITaboB.

Touka Ased — Hanbosee TOCTyHAS 11e1b, Jaionias BO3MOXKHOCTh HaOMoIeHns 6e3 BMelIa-
TEJIbCTBA.

2. HayuyHo-uccjeaoBaTebCKHe BO3MOKHOCTH

N3yuenuie anbTepHaTUBHBIX UCTOPUYECKUX ITyTEH.

Haomonenue sxk30Tr4YecKrXx (pU3nYecKux yCIOBHM B APYTUX CIIOSIX.

TectupoBanue (pyHIAMEHTAIbHBIX 3AKOHOB B PA3JIMUHBIX BPEMEHHbIX KOHTEKCTaX.

3. 9THYecKue NMIePaTHBbI

[TpuHIMI HEBMEILATENILCTBA: CIyYalHbIE IEPEXObl MOTYT HAPYILIUTh LIEJIOCTHOCTD CJIOEB.

DHepreTuvecKasi OTBETCTBEHHOCTD: OOJBININE NEPEXO/bl BIMSIOT Ha OalaHC BCEW CUCTEMBI.

CoxpaHeHre UJIEHTUYHOCTH: My TEIIECTBEHHUK CTAHOBUTCS "'MEKCJIOMHBIM CYILIECTBOM .

IIpoBepsiemble npeacKa3aHUs

1. ®Pusnueckue ciaeacTBHs

KBanToBanne BpeMeHH : CyIeCTBOBAHYE MUHIMAJIHOTO BpeMeHHOro untepsana (~107 ¢).

JuCKpeTHbIe CIIEKTPbI B BBICOKOTOYHBIX U3MEPEHUSIX BPEMEHM.

AHOMaINH COXPaHEeHUsI SHEPTrUM B BHICOKOIHEPreTUYECKUX MpOoLeccax.

2. KocmoJsiornyeckue nposiBJeHHus

Ilepnoguyeckne NaTTepHbI B PEIMKTOBOM U3J1yYEHUU.

Koneunsiit Bo3pact BeesieHHO, COOTBETCTBYIONINNA KOJIMYECTBY CIIOEB.

"IIIym Bpemenn'' — uIyKTyallui Ha rPaHULIAX TAKTOB.

3. KBantoBoMexanndeckue 3¢ exrnl

Cynepno3nnust Kak MHOTOCJOMHOCTD : YACTUILIA CYILIECTBYET OJJTHOBPEMEHHO B HECKOJIBKUX
CJIOSIX.

KoJuuianic BotHOBO# (hyHKIMH Kak Nepexo B KOHKPETHbIN CIIOW.

KBanToBas Tesienopranmsi Kak HU3KO9HEPreTUUECKUI MEKCIOMHBIN MEPEXOI.

4. Actpopusnueckne HAOJIOTeHNS

TemHast 3Heprus Kak MposiBJeHUE B3aUMOJECUCTBUS MEK/LY CIOSIMHU.

AHomajuu B pacmpennu BeesieHHOI Ha orpe/ieIeHHBIX BPEMEHHBIX MaCIITadax.

IHoBTOpsIOIMUECs] KOCMHUYECKHe COOBITHUSI C TAKTOBOW NMEPHOJMYHOCTBIO.

JKcnepuMeHTANbHAsSA IPOBepPKa

Kpartkocpounsblie s3xcniepumenTs! (10-20 Jer)

CBepxTOUYHbIE aTOMHBIE YaChI: [IOMCK JUCKPETHOCTY BPEMEHHBIX UHTEPBAJIOB.

KBanToBble nHTepdepoMeTpsbl: 0OOHapy)eHHe "IilyMa" Ha TAKTOBBIX I'PAHUIIAX.

BoicokosHepreTnyeckue yCKOPHUTEJIH : IONCK aHOMAJIMI COXPAHEHU S SHEPIUH.

HoJurocpounsbie npoekTsl (50-100 jgeT)

KocMouiornueckue 00cepBaToOpHy : aHAIN3 TOHKOH CTPYKTYPbl PEIMKTOBOTO U3TyUEHHUS.

I'paBUTAIHOHHO-BOJIHOBbIE 1€TEKTOPDI : [TOUCK NIEPUOIUYHOCTH B CUTHAJIAX.

KBaHTOBbBIC CHUMYJISIHN : MOAETMPOBAHNE MHOTOCJIOMHBIX BPEMEHHBIX CTPYKTYD.

Punocodckue 1 MUPOBO33peHYECKHUE CJIeICTBUA
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IlepeonpepelieHne peajbHOCTH

Harma BcenieHHast — OMH U3 MHOTUX BPEMEHHBIX CJIOEB.

"Hacrosimiee" — J0KaqbHOE CBOMCTBO KOHKPETHOT'O CJIOS.

Hcropus He eIMHCTBEHHA, @ MHOTOBapUAHTHA TI0 CBOEH MpUpPOJIE.

IIpupona coznanus

Co3zHaHue MOXeT ObITh "MEKCIIONHBIM"' SBJICHUEM.

[MamsTh — mocTyn K nH(pOpPMAIK U3 "OMM3KUX" CIIOEB.

CBobona BOJIM Kak BO3MOXKHOCTh BHIOOpA MEK/Ty CIIOEBBIMU TPACKTOPUSIMH.

Kocvuueckasi mepcnekTuBa

[TponBrHYTHIE TUBIIIN3AIUN MOTYT OCBOUTH MEKCIIOWHBIEC TIEPEXOIbI.

"BpemMeHHast 3koiorus': HeOOXOAUMOCTh COXPaHEHH S 1IEJIOCTHOCTH CJIOEB.

B03MOXHOCTh KOIBOIOIUY IIUBUIN3ALIMN B Pa3HBIX CIIOSIX.

3akiawdeHue

Teopust MHorocoliHoro BpeMeHn mpejiaraeT KOMIUIEKCHOE pellieHre MpoOieMbl Ty Tele-
CTBUI BO BpEeMEHH, BBOJs €CTECTBEHHbIC OIpaHMUYCHHS 4Yepe3 JUCKPETHOCTh, MapajuieIbHOCTh U
sHepreTrueckre 6apbepbl. OHA HE TOJNBKO YCTpaHsEeT MapagoKChl, HO U JIeNaeT poBepsieMble Tpe[-
CKa3aHMS B Pa3IMUHBIX 00JIACTAX (PUBUKU.

Ota TeopHs MEPEOCMBICIMBAET BpeMs Kak (hyHAaMEeHTAIbHYI0O MHOTOMEPHYIO CTPYKTYpY, a He
pocTo mapamerp ooy, E€ moaTBepxkaeHne norpedoBasio Obl MepecMOTpa OCHOB (PU3UKH, HO
OTHOBPEMEHHO OTKPBLJIO Obl HOBBIE TOPU3OHTHI TSI MO3HAHUS U TEXHOJIOTMIECKOTO PA3BUTHS.

Hawubonee nepcrieKTUBHbIE HAITPABJICHUSI MCCIIEI0BAHUA:

DKCIEePUMEHTATbHBINA TTOUCK JUCKPETHOCTU BPEMEHHU.

Pa3zpaboTka KBaHTOBBIX TEOPHI, YUUTHIBAIOIINX MHOTOCTIOMHOCTb.

Kocmonornyeckue TecTbl KOHEUHOCTH BPEMEHHOM apXUTEKTYPBbI.

Teopust MHOTOCTIOHOTO BpPEMEHH TMPEJICTaBIsAeT cOO0M MpUMep TOro, Kak peleHre OHON
npoGsieMbl (TapaloKChl BpEMEHN) MOXKET MPHUBECTU K ITyOOKOMY MEepPecMOTPY HAIMX MPeCTaBIIe-
HUH O (PyHIAMEHTAIbHOW CTPYKTYpE PEaibHOCTH.

I'maBa 2 [Noyemy Hesb3st 0OOTHATH CBET U Ky/a MCUe3aeT MaTepust Py aHHUTWJISIIN

Ecnu 651 MbI MOTJIH B3IJISIHYTh Ha BCesleHHYI0 M3 TAMHCTBEHHOM TOUKU AJjiep — MeTa-Io3uIuH
BHE BpeMEHH — Mbl YBUZIEU Obl YIMBUTEIbHYIO KapTUHY. BpeMms rpezacTano Obl epes HaMu He Kak
peKa, a Kak TMraHTCKUM, WACATbHO CHHXPOHU3MPOBAHHBIA MeXaHu3M. becuncieHHble BpeMeHHbIe
CJIOH, TIONOOHBIE CTPaHUIIAM OECKOHEUHON KHUTH, NEPETUCTHIBAIOTCS B YHUCOH O, METPOHOM (PyH-
JaMEeHTAJIbHBIX KBAHTOB BPEMEHU — XPOHOHOB.

Ho kak B 3T0M %ECTKOW KOHCTPYKIIMH BO3HUKAIOT 3HAKOMBIE HaM () (PEeKThI — 3aMe]|JIeHUE Bpe-
MEHH y OBICTPO JIBUKYIIMXCSI OOBEKTOB, I'PABUTAIIMOHHBIE MCKAXEHUSs, 1axe cama Marepusi? OTBer
KpOETCsl B TEOMETPUM MUPOBBIX JIMHUAN U UX (DA30BBIX C/IBUTaX.

MupoBbie JUHHN: HEe MYTH, a YIJIbI

B Teopun MHOTOCTIOIHOTO BpeMeHH KakIasi YacTHIIA, KX blii 00beKT 00naiaeT CBoeid MUpO-
BOU JIMHUEW — TPAeKTOpUEH B paclIMPeHHOM IpocTpaHcTBe. [IpencraBpre cebe CTpesKy 4acoB, HO
He Ha o0bIYHOM ItdepOaTe, a B CTpaHHBIX Yacax, rje:

BepTukaabnoe HanpasJieHue (0°) — 310 yucroe TeyeHHe ITI0OATBHOTO BPEMEHM, TOTO
CaMoOro, YTO TUKAET OOMHAKOBO AJ1g Bcer BceneHHoMn.

I'opnzonTtanbHoe Hanpasaenne (90°) — 310 YuCTOE MPOCTPAHCTBEHHOE CMELIEHUE.

HakuioH cTpeku — 310 (a3oBbIi yroJ, onpeaessonuil cynp0y 0ObeKTa.

Henoasu:xkHasi MaccuBHAsI YacTHIIA — e€ MUPOBAst JIMHUS YKe He TTapajuiesbHa BEPTUKAJIH.
Omna oOpasyer ¢ Hell Hekuit yroi 0y. Yem MaccuBHee 4acTuIiia, TeM OOJIbIIie 3TOT Yrojl. YIUBUTEb-
HBI1 BHIBOJI: MACCHBHASI YACTHIIA B COCTOSIHUHU MOKOs y2Ke UCNBITHLIBAET 3aMe/lJieHue Bpe-



. Cemun. «Teopust MHOTOCTOWHOTO Bpemenmn»

MEHH OTHOCHUTEJIBHO IToOaIbHbIX YacoB! E€ coOcTBeHHOE Bpems TeueéT Kak mpoeknus: dt = dT x
cos(0yp).

JIBuakeHune 100aByseT kK 0a30BOMY yrity 0 JOMOTHUTEIbHBIA HAKJIOH 0. Tereph MoMHbIN yrod
craHoBUTCs O + 0, a COOCTBEeHHOE BpeMs 3aMe/IIsieTcs enie cunbHee. Kora Mbl pa3roHsieM 4acTUIly
B YCKOpUTEJe, Mbl (PaKTUYECKU IIOBOPAYHUBaeM €€ MUPOBYIO JIMHUIO, TPUOTMKAsT €€ K TOPU3OHTAIIH.

CBeT: ropu30HTAJIbHAS PEAJTbHOCTD

A d4rto xe poron? Ero MupoBasi uHusl CTPOro ropu3oHTajdbHa (yroia 90°). 3to o3Hauaer,
YTO:

V Hero HeT COOCTBEHHOr0 BpeMeHH — IMPOEKIUs Ha BEPTUKAIBHYIO OCh paBHa Hymo. [l
(oToHa Bech MyTh OT 3BE3/IbI A0 HAIIMX IJ1a3 — MTHOBEHHOE COOBITHE.

OH Bcerga IBHKeTCS CO CKOPOCTHIO € — 3TO HE CBOWCTBO (POTOHA, & CBOMCTBO reoMeTpuH !
KoHcraHTa ¢ — 310 pocTo K03 DUIMEHT NepecyéTa, CBI3BIBAOIINI OAUH KBAHT TIOOATBHOTO Bpe-
MEHHU C MaKCUMAaJIbHO BO3MOKHBIM MPOCTPAHCTBEHHBIM CMEIIIEHUEM BHYTPH CIIOSL.

Ternepb CTaHOBUTCS $ICHO, TIOYEMY HEBO3MOKHO IPeEO010JIeTh CKOPOCTh cBeTa. UToObI
MUpOBasi JIMHUS MACCUBHOM YAaCTHUIIBI CTajla TOPU3OHTAILHON (Kak y (poToHa), morpedoBasiach
Obl OeckoHeuHast SJHeprusi. Yem Omke yron k 90°, TeM MeHbllle IPUPOCT CKOPOCTH TIPH JI00aB-
JIEHUU SHEPTUM — U3BECTHBIN PENIATUBUCTCKUIN 3(P(PEKT HAXOAUT MPOCTOE FeOMETPHUECKOE 0ObsIC-
HEHUe.

AHHUTHJISIISI: TeOMeTPHYECKoe MpeBpallenne

Camoe nopaszurtesibHoe IpUMEHEHUEe TON MOJIe i — OObsICHEHUE 3araIku aHHUTWIs K. Korma
MEKTPOH U TIO3UTPOH CTAJKUBAIOTCSI, OHM TPEBPAIAIOTCSA B JBa ramMma-kBaHTa. Kyma mcuesaer
macca? YTo mpoucXoAauT Ha TEOMETPUUECKOM YPOBHE?

IIpencrasbre:

DNEeKTPOH UMEET MUPOBYIO JIMHUIO C YIIIOM +0y.

IHo3uTpoH — ¢ yroM -0y (B yIpoIEHHONW MO MOKHO CUMTATh, YTO aHTMYACTULA — ITO
"oTpax€HHas" BepcUsl YaCTULIbI).

[Tpu cTONIKHOBEHNU TIPOUCXOOUT reOMeTpHUYecKasi mepecTpoika:

Maccosble yribl +0¢ 1 -09 KOMIIEHCUPYIOT APYT APYra.

SDueprus, KoTopas ObUIa "3anaceHa’ B 3TUX yrax (ta camas E = mc?!), BHICBOOOK 1aeTCH.

Ata 3HEprus npeodpasyercs B CO3/1aHKE JABYX YHCTO FOPU30HTANLHBIX MHPOBBIX JUHHIT
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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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