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AHHOTaumA

KoHuenuus YainTxefa «3a BCe MPOMCXOASALLEe B MUPe HECYT OTBETCTBEHHOCTb MPOLECChI»
no3sosivna 060CHOBaTb, 4YTO (PM3MYeCKas CYLHOCTb BPEMEHM 3aK/IHYeHa B MOMEHTE pPOXKAeHUS
npouecca - 310 nmepsblii Nepuog T, =1/f, npouecca ¢ KOTOPbIM OH POXAaeTcs, BCe, YTO fanee A0
(ha3oBOro nepexopa (PoXkaaeTcs HOBOE Bpems T,) B npoLecce — 3TO 4/IMTE/LHOCTL MnpoLiecca.

KntoueBble cnoBa: BPeMsi, BPEMA MHMMOE, KBaHT BPEMEHUW, HEOOPAaTUMOCTb BPEMEHN, aKTyaslbHas
6eCKOHEYHOCTb, Aa/IbHOAECTBINE, 3aMef/IeHNE BPEMEHN

Physical essence of time and long-range or short-range interaction
Grusitsky A.S. (ansg21@mail.ru)

Annotation

Whitehead’s concept of “everything that happens in the world is because of processes” allowed to
substantiate that the physical essence of time lies in the moment of birth of a process - this is the first
period T, =1/ f, of the process with which it is born, all that is before the phase transition (new time is

born T, ) in the process is its duration.

Keywords: time, imaginary time, process time quantum, time irreversibility, actual infinity, long-
range, time dilation

Bpems 310 r3nyeckmin napameTp U KakK BCAKUIA (U3NYECKMIA nNapameTp, onpegesieHne BpeMeHU
(UTO Takoe Bpems Kak (PM3MYECKMil napameTp) LO/MKHO OTpaxaTb (PU3NYECKYK CYLLHOCTb BpEMEHMU,
[O/KHO MMeTb B cebe (hM3nyeckoe HaronHeHve. TakK AaBfieHue, 3TO OTHOLLEHWE Beca K rnowaan

Kr/cM? . V1 npo6riembl, CBA3aHHBIE C PELLIEHMEM BOMPOCA O BPEMEHM, UTO eCTb BPEMS Kak (hM3NUECKMi]

napameTp, a He TO, YTO BUCUT Ha CTEHE, CBA3aHbI CO CNeAYOWMUMN MOMEHTAMN:

1. TICcMX0NorMyecknin — ¢ OAHOW CTOPOHbLI, 3TO CTpax nepesd Npo6semon, KoTopas He UMeeT
peweHns 2,5 TbicAYenetus, a ¢ ApPYyrol CTOPOHbI, YCMOKOEHHOCTb, KaK0e-TO peLleHne ecTb M OHO
«paboTaeT», W BOOOLE BPEMEHM HET — 3TO WAMKO3MS M TaK Monaran He TOMbKO JMHWTeH. Ho
pasBUTME HAyKW W Hay4HbIX AUCUMNAMH MOPOAMIO MHOXECTBO BWOB BPEMEHW: OWMOMOrMyeckoe
reonornyeckoe, UCTopuYeckoe, (M3nMKo-maTemaTnyeckoe U T. A. Tak y BepHaackoro [1] ux 6onee
Tpuauatu.

2. Obunne «cneymgpuUecKnx» BPeMeH, 3TO TOT Gapbep Ha MYTU K BbIACHEHUIO (PU3NYECKOIA
CyLLHOCTN BpeMeHW. Ho, NpuHSB TOUKY 3peHns YaliTxeda, «3a BCe NPOMCXOAsLlee B Hallem Mupe
OTBETCTBEHHOCTb HECYT MPOLECChI», TO B PeLUeHUN NPo6/eMbl BPEMEHUN YBUANM «MPeLMeT», rae Hafo
«MCKaTb» (PU3NYECKYHO CYLLHOCTb BPeMeHM — 3TO NpoLiecc.

Tak BCAKMI NpoLECC MMEET COOCTBEHHOE BPEMS, OHO «POXKAAETCS» C HayasioM 3TOro npoLecca,
COMPOBOXJAeT ero N 3akaH4MBaeTcA BMecTe C HMM. OCHOBHbIMW MOMeHTaMM B npoueccax (C TOYKU
3peHnsi BPEMEHW) ABNISKOTCA: Havano, KOHel, A/IMTeIbHOCTb MPOLecca, CKOPOCTb NpoLecca U YCKOpeHue
— N B KaKOM-TO M3 HUX W COKpbITa (M3nyeckass CyLIHOCTb BpeMeHW. TO ecTb OyAeM UMeTb pasHble
npoueccbl: GUONOrMYECKNIA, re0NIOrMYecKnil, UCTOPUYECKUIA U T. 4., C UX COOGCTBEHHbIMU BpEMEHaMU,
KOTOpble N0 CBOEI CYTWN pasNMyHbl, HO U3MEPSKOTCA OAHON MEpPOWA, XpaHsLueics B ManaTe Mep 1 BECOB.

B [2] nokasaHo, UTO M3NYECKOW CYLLIHOCTHHO BPEMEHW SBMSIETCA CKOPOCTH Mpolecca (4actoTa)
paBHas f =1/T rge T - AnuTenbHOCTb MEPBOrO MNepuofa npolecca (KBaHT BpeMeHW npouecca), C

KOTOPbIM POXAaeTcs 3TOT mnpouecc. Tak, 3ayaTue WM POXKAEHWE YeNoBeKa Cpasy HauMHaeT oTcyeT
BPEMEHMW PasBUTMA 3MOPMOHA M XXM3HU YenoBeKa, T. €. BPEMS POXKAAETCA M CBA3aHO C HA4asloM 3TWX
npoueccoB. B XmMmMuUecKoi peakumu ABYX BellecTB A 1M B nepBble [Be Mapbl MOMEKYN MOPOXAarT
BHYTPEHHee BpeMs peakLuy — MpoLecca, U 3TO BPeMs COMPOBOX/AET 3TOT MPOLECC M 3aKaHYMBaeTCA
BMECTE C HUM.
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Ha puc.l npvBefeH npouecc apobneHns (MMTO3) 3UroTbl amMopuoHa nsarywku [ 3 1. MuTos ato
npolecc AeneHns KNeTKy mnomnonam, Bpems T,3a KOTOPOE MPOMCXOAUT 3TO [e/eHWe,  HasblBaeTcs

neproaom Apo6neHus.
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Puc.1. OCHOBRHBIE MOMEHTRI EPeMeHH Ha NpUMepe MUTO2a 3SMEPHMOHA NMATYLLKNA

MosACHEHMS K PUCYHKY: MepBble 13 Apo6IeHNi OCYLLLECTBASIOTCS 3a 6 YaCOB C POCTOM KO/IMYeCTBa
KNETOK Nepuoj, (CUHXPOHHOCTb) Aipo6/ieHna T MeHAETCA, B HalleM npumepe nepeble Tpu nepuoga T, =

0,46 uaca wam 27,7 MWHYTbL. T, = 27,7 MWHYTbI) — Ha 4YeTBEPTOM Mepuoje — (ha3oBblii Mepexos B
npolecce ApO6EHNs 1 HAYMHAETCS HOBbI C HOBbIM BpeMeHeM T Mpo/jo/kast CTapblii npoLiecc.
T,— Bpems (nepuoa) APO6MEHWs KNETKU — HEAENUMbIA 3NEMEHT BPEMEHW, KBAaHT BpPEMEHY

MpoLiecca, OH >Xe 3/1IEMEHT HAaCTOALLEro BpeMeHW B NpoLecce Apo6/eHns KNeTKy;
t — Bpems B nabopatopmm (4acbl Ha CTEHE);
1,2,3,...,n— HOMepa NepuoaoB Apo6IeHNs 3UTOTbl;
t, =nT, — Bpems (4/1TeNbHOCTb) NpoLecca APOBEHUS 3UTOThI;

N - To4kM 1 ¥ 2 Ha ocu t, BpemeHW Mpouecca Apo6/ieHns 3TO Mpolioe u Gyayliee Ans
HaCTOALLEro MoMeHTa 2T, B 9TWX TOUKaxX MPOUCXOAMUT HacTUYHas aKkTyannsaums (feNneHne KeTKu

nononam) npowecca Apo6aeHNUS.

Ecnm cmoTpeTb Ha npouecc Apo6neHns KNETKU C TOUYKWU 3peHMst 6ECKOHEYHOCTM, TO KOHEYHoe
COCTOSAIHWE KNETKN B MOMEHTbI BpemeHun 2T, 3T, 4T — 310 onpegeneHHOe KayecTBo, rpaHULa ¢ Apyrum
cocTosiHveM. OTpuLaHue Apyroro AaHHbIM KayeCTBOM, KakK BHYTPEHHEN OnpeaeneHHOCTbIO, COCTaBNsAeT
ero KOHEYHOCTb, KOTOPOE COAEePXMT B cebe OeckOHeyHoe  (rocnedytolimMe ApPo6MEHUs)) U 4UTO
GECKOHEYHOEe OCYLLECTBMSETCS B KOHEYHOM. «OHM HaxoAaTcs B KayeCTBEHHOM COOTHOLUEHMM Kak
OCTaloLLMeCs BHE ApPYyr Apyra: HEnocpefacTBeHHOe ObiTe 6ECKOHEUYHOro CHOBa NPo6YXaaeT ObiTue
CBOEro OTpMLaHNs, KOHEYHOr0, KOTOPOe, KaK CHavana Kasanocb, Uc4e3no B 6eCKOHeYHOM» [4].

3 pucyHKa BUAHO, YTO BpeMsi npouecca Apo6neHns naet Ha hoHe 60n1ee rnobanbHOro BpeMeHu
— MECTHOI0 BPEMEHM N YTO KBAHT BPEMEHM MpoLecca Hepa3pbIBHO COEAMHEH KaK C MPOLW/bIM, TakK U C
OyaywymM. Tak B HayaBLLeMCS BTOPOM nepuoge ApobieHns pe3ynbTar nepeoro ApobneHus (npowusioe —
aKTya/lbHO KOHEYHOE) NPUCYTCTBYET KaK MCXOAHbIA MPOAYKT, KOTOPbIA Hafo Apobutb. A TPeTuii nepuog
(6ymyLiee) NpucyTCTBYET KaK [aHHOCTb, HaCTOsILLEe OCTaeTCs AeACTBUTE/IbHbIM BPEMEHEM TO/IbKO NpW
YCNOBUK, YTO Yepe3 Hero nepexoamnT dyayliee B NpoLLsioe, Tak Kak Npouecc AInTcs.

Mepwogpl apobneHns 1, 2, 3 06pasytoT 4/ IMTENbHOCTb HACTOSLLEr0 BPeMeHW (Bpems AnsLeecs
nnn Bpems beprcoHa) B npouecce ApobneHns KneTkn (Tak Kak CKOpOCTb Apo6neHns B aTUX nepuopax
MOCTOSAHHA) N KOTOPOEe 3aKaH4MBaeTCA B TPETbeM Mepuofe, a B YeTBEpPTOM nepuofe (MMeeT MecTo



(ha3oBbI Nepexof B Npouecce Apo6/eHNA U HauMHAEeTCA MPOLIECC C HOBbIM BpemeHem 4T . O6uiad

[/MTENLHOCTb NPOLIECCa t, CKa/blBaeTCA N3 MHOXECTBA MPOLIECCOB C Pa3HbIMI BPEMeHaMM.

Ha npumepe ApoGneHUs 3WUroTbl 3MOPUMOHA NATYWKW [puc. 1] MOXHO OTpaswuTb W paHee
NPe/IOXKeHHbIE ONpeAeNeHnst BpeMeHU: HbloToHa — Bpemst AIMTeNbHOCTb, Bepknu, JTOKKa — petiekcus
npoLecca 1 beprcoHa — Bpemst ANSLLEECs U NpesioKeHHOe OnpeaeneHne BPeMeHM.

Tak C HayaloM MWTO3a 3anyCKaeTcsl CBOEro pofa «TaKTOBbIA reHepaTop», MOPOXAALLWIA
cobcTBeHHOE Bpemst T, =1/, - KBAHT BPEMEHM OH >Ke U €CTb HACTOSILLMIA MOMEHT B MPOLIECCe AeNeHNs

KNEeTKWU. ITO Bpems COMpPOBOXAAeT 3TOT Nnpouecc A0 (ha3oBoro nepexopga (yckopeHus/3amenneHus) B
npouecce, OTpaxas ero AnutenbHoctb 3t (3t,- 370 Bpems beprcoHa — pAnslleecs Bpems) Ha

KOOpAMHATHOE BPEMS, €C/IM CKOPOCTb peakuuMy¥ W3MEHUTCA, TO 3TO OyAeT NpouLecC C HOBbIM
COGCTBEHHbIM BpemeHeM (KBaHTOM BpemeHu) T, 1 Tak fanee. Ipy NOMHOM 3aBePLUEHUM peakLum

3aKOHUYMTCS M COBCTBEHHOE Bpems npoLecca — 4/IMTeNbHOCTL npoLecca unm Bpems HbHoToHa.

KBaHT BpeMeHu npovecca, 4/IMTeNIbHOCTb UK pediiekens NpoLecca, 3T onpeaeneHns BpeMeHN
KOPPEKTHO OTpaXaroT CyTb MHOr03Ha4yHOro (heHoMeHa BPEMEHW W 3TW OMpefeneHus CBsi3aHbl MeXay
co60i1 onepaTopom AnddepeHUMpoBaHMa. v =ds/dt rae v — cOGCTBEHHOe Bpems npolecca ApobneHus
, t — Bpems HbtoTOHa (4/IMTENbHOCTDL), TO eCTb r106a/ibHOE Bpems -- BpeMs r106a/1bHOro npovecca.

B pab6ote [Admupuesckoro [6]  060CHOBbIBaeTCA ruUMOTe3a, 4YTO PEIMKTOBOE W3/TyYeHue
BceneHHON SBNSETCA «HOCUTE/IEM» BPEMEHW. Tak MIOTHOCTb MOTOKA ¢  PEIMKTOBOIO W3Ny4YeHUs
BANSET Ha W3MEHEeHMe CKOpOoCTW (KBaHTa BpPEMEHW MpoLecca) pajmoakTMBHOIO pacnaja sgep. W
dhopmyna pagmoakTmeHoro pacnaga dN/dt =-AN npuo6peTaeT HoBblli Bug dN/dt =-woeN , rge o -
CeYeHne Pe30HaHCHOro MOr/OLEHNSA HEUTPUHHOW PENNKTOBOW Napbl AAPOM, @ - BEPOSTHOCTb pacnaga
f4pa nocse nornoweHns PesIMKTOBOM Napbl, @ ¢ - NJIOTHOCTb MOTOKA PE/IMKTOBLIX HEMTPUHHLIX Nap Ans
B - pacnaga WAM COOTBETCTBEHHO PEIMKTOBLIX MEPEHOCYMKOB 3MEKTPOMArHUTHBIX W CUJbHBIX
B3aVMOLEACTBUIA ANA ¥ - U o - PaguoakTUBHOCTU. B CBA3M € 3TUM  MOCTOAHHAA pacnaga A = wop He
OCTaeTCA MOCTOAHHOM W 3aBUCUT OT M/IOTHOCTU MOTOKA PENIMKTOBOrO M3/TyYEHUSI N MOXET MEHSATLCS B
pasbl. W Tak nmonyyeHHoe B [2] onpegeneHWe BpPeMeHW COrnacyetcs W MOLTBEPXKAAeTCA MNoTe30i
rnobasbHoro BpeMeHn [MUTPUEBCKOIO — BPEMSA 3TO CKOPOCTb NnpoLiecca: oT r1obanbHOro 1 Ao npowecca
MWUTO3a IMOPUOHA NATYLLKN 1 fanee.

MpyHAB Takoe ornpegeneHne BpeMeHN, UMEEM:

1. Bpemsi CBs3aHO C MPOLIECCOM U OTpakaeT ero CKOPOCTb, TaK )X& BPEMs CBSI3aHO W C
MPOCTPaHCTBOM 3TOr0 MPOLEcca - ONocpeioBaHHO Yepe3 [BVKEHME MpoLecca.

2. Bpemsi He CyB6CTaHUMOHAIbHO — HemaTepuanbHOCTb BPEMEHW CriefyeT U3 Ccamoro
onpefeneHnst BPEMEHM, KaK XapaKTepUCTMKIM NpoLiecca.

3. Bpemsi HempepbiBHO — HEMpPepbIBHOCTb BPEMEHW CrefyeT W3 HeHyneBol CKOpPOCTY
npoLecca Ha Bceli AnnTeNbHOCTM NPOLIECCa, B MPOTUBHOM C/lydae NMPOUCXOANUT aKTyanu3aLms npoLecca;

4, SABNSeTCA CKaNsgpoM — YMCIOM (ANMTENBLHOCTL NMEPBOro Meproda MM YacToTa npoLiecca).

Y nudaroperiya Apxuta n3 TapeHTa: BpeMs - TO XK€ YMC/I0 HEKOTOPOrO [ABWXKEHWUA U UYTO UMEETCH
MHTepBa/l BPEMEHW, COOTBETCTBYHIOLLMIA Npupoje BeeneHHON.

5. «Bpemsi MHUMOE» - 3TO 0CTaHOBMBLLEECS PeaslbHOe BPEMS U MOKOSILLEECS B 3aBEPLUEHHOM
MpoLIecce N OHO PaBHO BEPXHEl YacToTe 3TOro NpoLecca.
6. Bpemsi Heo6PaTMO — TaK KaK [IOMHaHTa 3a NPOLIECCOM, a BPeMS OTPaXKAeT ero CBOMCTBA,

M ecnn npouecc obpatMm, TO 3TO O3HA4aeT, YTO Obln Mepexof CKOPOCTM MpoLecca 4vepe3 Hyfb U
06paTHbI NpoLecc MAET C HOBbIM BPEMEHEM;

7. Bpemsa ofHOMepHO;

8. Bpems MOXHO BUAETL U ClbILWATb, YTO NO3BONSET HArNAagHo 06bsicHATL CTO

HeobpaTMOoCTb BpeMeHu:

Tak HeobpaTVMbIA NPOLLECC UAET B OLHY CTOPOHY CO CKOPOCTHIO V 1 MO 3aBepLUeHUn NpsmMoro
X0fa 3aKaHYMBAETCH - aKTyasm3mpyeTcs - B Bue 00beKTa, 0CTaBasCh BHe BpeMeHu (Tak Kak v=0) ¢
TOYKM 3peHnst COBCTBEHHOI0 BpeMeHM . OBpaTHMBIiA Xe NMPOLLECC COCTOUT M3 NPSAMOIro Xo4a U 06paTHOro,
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3TO OAMH Mpouecc Mo onpefeneHnto. O6paTvMble MPOLECCHl NPU ABUMXKEHUU B OAHY W3 CTOPOH
HEN30eXHO [A0/MKHbI MOMEHATb HanpasneHne S — —S W BpeMs (KaK XapakKTepucTuKa MpoLecca)
OTpaXaeT 3TOT MOBOPOT CMEHOW 3Haka —-S=wt - S=-vt. Mpn 3TOM NpoLecC He OCTaHaBNMBasCb
nepexoauT B 00paTHbI X04 S=-vt =—-S=wt coXpaHas MPEeXHIK CKOpPOCTb V. TO ecTb (ha3oBOro
nepexofa HeT 1 NpoLecc Uaet B 06paTHYI0 CTOPOHY B KOOPAMHATHOE BpeMsi t He O0CTaHaB/IMBasACh U He
MEHAS 3HaKa, NPOAO/MKaeT AnuTbCA. [MyaHkape B Hadvase 20-ro Beka MoKasal, 4TO OONbLUMHCTBO
peasibHbIX CUCTEM MEXaHUKN He UHTErpupyembl, T.e. HEOMWUCYeMbl B MAealbHOM 06paTUMOM BPEMEHM
(MaywuMM Cco «CTapbiMU» BpeMEHamMuM — CKOPOCTAMM), a 3HAuuT, TPebyrT 4718 CBOEro OnvcaHus
peasibHOro Heo6PaTUMOro BPEMEHM, TO eCTb HOBOIO BPEMEHU — CKOPOCTH.

Takoe onpefeneHne BPEMEHW MO3BOAWIO MNPOSBUTbL  CBA3b BPEMEHW C  aKTyasibHOW
6ECKOHEYHOCTbI0 U 0OBACHUTL PEHOMEH MHUMOIO BPEMEHM, TaK MOJIHOE PeLLeHKe BONpPoca O BPEMEHM
(Bpems peaslbHOE M MHVMMOE) He BO3MOXHO 6e3 npuvB/eveHUs (heHOMeHa aKTya/lbHON 6eCKOHEYHOCTM.
MprMep: BECHON MOCESHHOE 3epHO HayMHaeT CBOW POCT M CO3peBaHWe, BMeCTe C 3TUM MPOLecCcoM
POXAaeTcqd M COOGCTBEHHOE BpeMs (B KaX4OM KOJIOCKE), KOTOPOe W COMPOBOXAAET BeCb MPOLEecc A0
co3peBaHus 1 y60pKn 3epHa. CKOLLEHHOe 3epHO (aKkTyanbHas 6eCKOHEYHOCTb) OHO COAEPXUT B cebe u
OyayLmMiA npouecc, a ecm ecTb MpoLecc, TO eCTb U BPeMs, HO 3TO BPeMS MHMMOE - [0 ChefyHoLei
BECHbl, KOrja OHO CTaHeT peaibHbIM. Takum 00pa3oMm, akTyanbHas OecKOHeYHOCTb (B CBOEM
6e3BpeMeHbU) eCTb XPaHWUTENIbHNLA BCErO CYLLEro, U BCS XM3Hb HA 3emsie BO3MOXHO MPOUCTEKAET U3
BPEMEHN MHUMOTO.

Takoe onpefenieHne BPeMeHW MO3BOMNIO OOBACHUTL PENIATUBUCTCKME 3((EKTHI — 3amef/ieHne
BpemeHu, napafokc 61m3HeunoB B CTO u napagokc BpemeHun MpuroxunHa. Mo3Bonmno BBECTU MOHATHE
KBaHTa BPeMeHM npotiecca v 06bACHUTb, YTO eCTb GECKOHEYHO Masiast U Hefleimmas BeNMynHa U yKasaTb
rpaHuLy Mexay CTaHZapTHbIM M HeCcTaHAapTHbIM MaTeMaTUYeCKUM aHaIn30M, pelnTb npobremy
AanbHOAENCTBUSA/6NN3KOAEACTBUS.

[NanbHoaelicTBe — KOHLENUWA, COrNacHO KOTOpOi Tena [AeiicTBYIOT Apyr Ha fapyra 6e3
MaTepua/ibHbIX MOCPEAHMKOB, 4epe3 MycToTy, Ha /NHO0M PacCTOAHUM U UCTOYHUK U MPUEMHUK
(nornoTuTenb) CBA3aHbI BOEAMHO 3TMM akToM. Tak TeTpoge (1922 r.) cumTan - u3nyyeHue CnefcTenemM
HEenocpeACTBEHHOr O B3aMMOZLENCTBUSA MeXAY U3NydaTeneM 1 NPUEMHUKOM - UCTOYHMK CBETA He U3nyYar
Obl, ecnn Bbl He HaLNoCh nornoTuTens. B XX Beke KOHUENUMS Aa/IbHOAECTBUAB B Hanbosee pasBuToM
BUAe 6blia NpefcTaBfieHa Teopuel NPSMOro MeX4acTUUYHOro B3ammogeincTans ®okkepa — PeliHmaHa.
Tak [anbHOAENCTBME C TOYKM 3PEHUS MPEL/IOKEHHOro OnpefeNieHns  YKasblBaeT Ha OTCYTCTBUE
npouecca, T0 ecTb, MMeEeT MecTo OAHOMOMEHTHOe COObITME W/  03HAYaeT, YTO B MPOLLECC OH WUAET C
MOCTOAHHOM N HEU3MEHHOWN CKOPOCTbHO.

BanskogencTesne — KOHLENUWs, COraCHO KOTOPOW B3avMOAENCTBMA OCYLLECTBAAKOTCA M0
yepe3 HeNnoCpPeACTBEHHBIA KOHTAKT MeXAy Tenamu (4actuuyamu), Mb0 ecim OHW pasHeceHbl TO 4Yepes
MONA-NOCPEeSHNKM C KOHEYHOIN CKOPOCTbLHO. Mose pacnpocTpaHseTCs IOKasbHO OT O4HON TOUKY K ApYroi
cocefjHeld C Hell U aKT W3/yYeHUSi HUKAK He CBA3bIBAETCA C aKTOM [MOr/IOWeHNA U ero 6yaywmm
npreMHUKOM (MornoTuTenem). Tak yactuua A UCNycKaeT apyryro yactuuy — C, npy 3TOM e€ CKOpoCTb
M UMMNYNbC MEHAKTCSH COrMacHO 3akoHam coxpaHeHus. Yactuuya C norsowaerca yactuuein B, uto, B
CBOK O4epefb, NPUBOAUT K M3MEHEHUIO MMMyNbCa U CKOPOCTW Moc/iefHel. B pesynbTate co3faeTcs
WN031A HENOCPELACTBEHHOIO BNNAHNA YacTul, A 1 B apyr Ha gpyra.

BaxXHbIM OT/IuMeM Teopun OGNM3KOLEWCTBUS OT TeopuW [aNbHOLEWCTBUS ABNSETCA Hamume
MaKC/MMa/lbHON CKOPOCTW pacrpocTpaHeHus B3aMMofeincTeuii (nonei, 4actuy), COBMafatoLLein co
CKOPOCTbHO CBeTA.

B moHorpagum [5] nogpo6HO 13N0XeHa UCTOPUS Pa3BUTUS U MPOTUBOCTOSHMS 060MX KOHLENLMIA
Cco BpemMeHW HbloToHa. Kak nuwet HO. Bnagumupos [5] «pasButuio U pas3paboTke Teopuu
[aNbHOLENCTBMS NOBE3M0 MeHbLUE (B CU/Y YKa3aHHbIX TaM e MPUYnH), TEM He MeHee Aa/lbHOL4eNCTBME
BbICTOA/I0 M B XX BeKe MOMy4ynsio COMMAHYIH0 MaTemMaTUYecKytd U UMUIKEBYHO NOALEPXKKY B /MLE
aBTOPUTETHbIX (hM3MKOB @okkepa W dPeliHMaHa. Tak @POKKep MoKasal, 4TO [A/19  OnucaHus
B3aVMO/ENCTBUA HeoOXOAMMO MCMOMb30BaThb KNAaCCUYECKOe MPOCTPAaHCTBO W BPeMS U Ha 3TOM
OCHOBaHWW YTBEPX[AaTb, YTO KaTeropuv MPOCTPaHCTBa-BpeMeHW W yacTul, GepyT Ha cebs (yHKuun
KaTeropum nonem W MNepeHOCYMKOB B3aMMOLEWCTBUIA. B Teopuy MpAMOro  MeX4acTUYHOro
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B3aMMO/eCTBUA (DOKKEPOBCKOrO TUMa MO OMNpeAeneHnto, B3avMOLENCTBUE MeXAy NH0bIMK ABYMS
3NIEKTPUYECKUMM 3apagamu (UM Maccamm), SBSKOTCA Haro/IOBMHY 3ana3fblBatoLwyMy Uy HamnosioBUHY
orepexxarwwmmn . B utore nonyynnock Tak, 4YTo (POKKepOBCKas Teopus Oblia 3KBUBASIEHTHA TEOpU
nons Makcsenna-J/lopeHua NvWb NPU ONUCAHUM CTATUYECKMX W CTAUMOHAPHbIX 3/1EKTPOMArHUTHBIX
SABNEHUIN.

W Tonbko B 1945 rogy P. ®eitHmaH 1 K. Yunnep CMOrav npeofonetb 3Ty TPYAHOCTb, CO3/aB
Teoputo nornotutens. OHW caenann war K LefioCTHOMY BocrpuaTus mupa no Bnagumuposy [5] u
noKasa/siv, YTo ecnv BO BceneHHON MMeeTcs LOCTaTOMHO OO0/bLUIOE YWUCMO 3aPSHKEHHBIX YacTuuy, TO
CYMMapHOe BO3JeWCTBME WX Ha 4YacTUUy - MPUEMHUK W3/Ty4eHUS MOMHOCTbIO  KOMMEHCUpyeT
onepexaroLLlee BO3feNCTBME OT UCTOYHMKA. KpoMme TOro, onepexarollas 4acTb TOFO XXe CyMMapHOro
BO34eNCTBUA, CYMMMPYACb C 3anasfblBaloliiM BO3AENCTBMEM MUCTOYHMKA HAa MPUEMHUK, NMPUBOAUT K
Hab4aeMOMY Ha OMbITe 3anasfblBatoLLeMy B3aMMOLENCTBHIO.

[pyroii NPUHUMNMANBLHO BaXHbIW pe3ynbTar, CNedyoLWmnin U3 yyeTta NornoTuTeNns, COCTOUT B TOM
4TO, 4YTO CaM «U3NYYaKoLMA» WUCTOYHWUK MOMy4YaeT [OMNOMHUTENbHOE BO3AENCTBME B BUAE CUSb
pafvaumMoHHOro TpeHus. Takum 06pa3oM, B TeOpuM MPAMOro MEXYaCTUYHOrO 3/1eKTPOMArHUTHOrO
B3aVMMOLENCTBUA aBTOMAaTUYECKM BO3HMKAET Cufia paguauyMoHHOro TPeHus, KoTopas 06ycnoBfieHa
B3aVMO/ENCTBMEM Ha «M3/TyHatoLLLyHO» YacTULy CO CTOPOHbI BCEX YaCTUL, OKpYXKatoLeli BeeneHHOW. Tem
HEe MeHee, HECMOTPSA Ha MONyYeHHbIe pe3y/ibTaTbl B Teopun deitHMaHa 1 Yunnepa, BO3HUKaeT npobnema
Hanpas/fIeHHOCTW BPEMEHUN — «CTPESbI» BPEMEHU, YTO TpebyeT AONONHUTENbHBIX COOOpaXKeHUN» (KOHeL,
uuTaThl).

PelweHne Bornpoca [Ja/ibHOAENCTBUE/6NN3KOAECTBME C  TOYKM  3PEHUS  MPEASIOXEHHOr0
onpegeneHnsi BpeMeHn (Bpems 3TO CKOPOCTb MPOLEeCca): B MUPOBOM IMHUN CBETa, MHTEpPBaT AS MeXay
ABYMSA TOYKamMn X, & X, OMpefensetcd COOTHOweHueM X, —x =c(t,-t) ¥n Ha Auarpammve
MWHKOBCKOI0 «MPOCTPAHCTBO — BpeMsi» (PUC. 2) U 3TOT UHTEPBaN PaBeH Hy/to

(As)* = (cAt)* —(&x)* =0 (1)

To ecTb, BCe COObITUA, M300paXKaemble TOYKAMW Ha 3TON JIMHWMW, OTAENEHbl OT COObITUS
(x=0,t =0) cBeTONOAOOHbLIM MHTEPBA/IOM, PaBHbIM HY/H0. PaBEHCTBO HY/O CBETOMOAOOHOIO MHTEpBaa

He O3HAyaeT YTO MeXAy TOYKaMU X, & X, HET pacCTOAHWA, a O3HA4aeT, YTO B 3TUX TOYKaxX BpeMs —
CKOPOCTb CBETa « C» - KOHCTaHTa. MosCHUM 3TO0.

Tak KakK CKOpOCTb CBeTa MOCTOSIHHast Be/IMYMHA, TO HET U U3MEHEHWA B CKOPOCTW CBeTa U
(ha30BbIX MePexofoB B MOMEHTbI t ¥ t,, MO3TOMY (POTOH M He «4yBCTBYeT» BpPeMsi — CKOPOCTW,
(cOBCTBEHHOr0 BPEMEHW), MNO3ITOMY W (X, —=%)=0, TO ecTb TOYKM X & X, Haxo4ATca B
HernocpeACcTBEHHOM KOHTaKTe Kak B 6G/IM3KOAENCTBMK, 3TO CBOAMT Ha HET BOMPOC O pajvalyoHHOM
TpeHun. Ho ecTb AiAwpmiics npouecc, Bpems - AJIUTENbHOCTb, /yd cBeTa 3a Bpems (t, —t,) npoxoaut
paccTosiHme s=c(t, —t;), YTo 1 (huKcmpyeTcs Ha ocn OX.

MyTb, NPOAEHHBIN NiyyoM cBeTa, S=cC(t, —t;) AaeT HabnogaemMoe Ha OnbiTe 3ana3fblBatoLLiee
B3aVMMOJENCTBME, YTO B TEOPUMU MOrNOTUTENS OOOCHOBLIBAETCA B3aUMOLEVCTBMEM OMEpPeXKatoLuX W
3aMa3fblBAIOLLMX W3MYYeHUIn UCTOYHMKA U MpueMHUKa. AuddepeHumpys ds/dt nonyuaem Bpems
npouecca t, =(ct)’ =c CKOpPOCTb CBETA WAM Bpems CBeTa (pucC. 2) W Bce CObbITUA B MOMEHT t=0,

Haxogswmecs Ha ocm OX, HaxoAaTcs B OAHOM CBETOMOA0OHOM MHTEPBase U BOMPOC PaAvalMOHHOro
TPEHWS HE BO3HVKAET.



HWHTepBan

A d

Puc. 2. MoscHeHMA K Bonpocy AansHoaeWcTBMe/6NMakone icTBME

deHOMEH 3amef/ieHns BPEMEHN pacCcMOTpUM, pas3brpas napafokce 6amsHeos B CTO.

B ocHoBe crieuuanibHOM Teopun 0THOCUTENLHOCTU CTO NEXUT NPUHLMM NMOCTOSAHCTBA CKOPOCTY
cBeTa C W MPUHUMN OTHOCUTE/IbHOCTM, COMMTaCHO KOTOPOMY 3aKOHbl MPUPOAbl WHBAPUAHTHbI
OTHOCUTE/IbHO Mpeobpa3oBaHWst [ABMXKEHUS W3 OLHOM CUCTEMbl OTcyeTa B Apyrylo.  Popmysbl
npeobpa3oBaHnst KOOPAMHAT M BPEMEHW A0/MKHbI OblITb CUMMETPUYHBI OTHOCUTENBHO 06enX CUCTEM
oTcyeTa — MOKOALeCA K ABMXKyLencs. Tak cummeTpus CTO 6patbeB 6/M3HELOB U MPUBOAMT K
napafiokcy — Mo OKOHYaHUM NYTELLECTBUA KXAbIV U3 HUX OKa3blBaeTCA MOJIOXE APYroro.

Tak Bpems noneta (4/IMTeNbHOCTb) GpaTa KOCMOHaBTa, KOTOpoe (hUKCUpYeT 6paT [LoMoces,
HaxogAacb Ha 3emsie, onpeaenseTcs COOTHoLeHeM JlopeHua

AU = At 1-V2/c2 (2)

roe At — Bpemsi «cueHus» aoma bpata gomoceaa u cornacHo CTO KOCMOHaBT 3atMKCUpYeT U3
CBOEro Kopabnisi Takoe BpeMsi y bpaTa-gomocesa.

Kak BMaHO 13 (2) At'3To BpeMsi — ANMTENbHOCTb MYTELUECTBUS, U OHO MOXET W3MEHSTbCS
(3amMeannTCca UM YCKOPUTCA) TOMbKO 3a CUYET CKOPOCTWM KOCMOHaBTa (PakeTbl), TO €CTb, Mbl MOXEM
COKpaTUTb (CIKOHOMWTb BPEMS, FOBOPS HAPOAHbLIM A3bIKOM, a N0 Hay4HOI TEPMUHONOIKN 3TO 3aMef/INThb
BPEMS1) U/ YBENMUMTb (pacTpaTuTb) BPEMS MyTeLLeCcTBUS — ABUrasCh C pa3HbIMM CKOPOCTAMMN. Mpu 3TOM
OpaT Ha 3emne CKOPOCTM He MEHSIET, HO MPMHLMM OTHOCUTENBbHOCTUN «HaBS3bIBAET» EMY TaKOe AeiCTBue.
3apaBblii CMbIC/T NMOACKA3bIBaET O HepaBHOMpPaBUKM 6GpaTbeB. W 3Ta npo6nema, a TOYHee OTCYTCTBME
peLLeHns Npo6eMbl, TaK Kak Teopusi OTHOCUTENBLHOCTW, KPOME OCHOBHbIX MOCTYNAaTOB, OMMPAETCS eLLe U
Ha 1Aeto abCONMKOTHOrO BPEMEHM.

Bo nepBbIX: naes abCONMOTHOrO BPEMEHW — 3TO [10FOBOPEHHOCTb O CMHXPOHMU3ALIMM YacoB, B
COOTBETCTBMU C KOTOPOI MOKa3aHMS BCEX YacoB, HAXOAALLMECS B TOUKAX CUCTEMbI Ha paccTosiHMM R oT
HabnoaaTens, A0/MKHbI MOKa3biBaTb BPEMS, OT/IMYHOE OT MOKa3aHWIn YacoB HabntoAaTens Ha BeUYUHY
t = R/c. OTnnuve B NoKasaHMAX BCEX YATEHHbIX YacoB 06YCMI0BNEHO TOMBKO 3amnasfblBaHWEM CUTHaNa,

MAYLLEro OT 3TMX YacoB. HesiBHO NpeAnonaraeTcs, YTo BO BCEX TOUKAX CMCTEMbI HAGNOAATENS BPEMs C
eauHoe, abcontoTHoe. W3 3Toro crefyet, UTO MOMET KOCMOHABTa CO CKOPOCTbIO V W npe6blBaHue
nomocesa foma - Bpemsi B ero CTO paBHO Vv, M BCE 3TO MPOMCXOAWT Ha (DOHE C 3TOr0  eAMHOrO,

abCcoNtOTHOrO BpeMeHW. YTo 1 NOATBEPXKAAETCA COBPEMEHHBIMU UCCNEA0BAHNUSMMU.

B ctatbe T. Davis 13 nHtepHeTa B nepesoge C. CaxumHa ckasaHo: OgHako, BO BceneHHon ecTb
Bblfle/leHHas cucTeMa OTcyeTa. OTO Ta CUCTeMa, B KOTOPOW MPOCTPAHCTBO O4HOPOAHO (BCe 4acTu
BceneHHOM BbIMSAAT O4UHAKOBO) Y U30TPOMNHO - BceneHHas 0vHaKoBa BO BCEX HarpaB/ieHUsIX.



N BO BTOPbIX, NPEANIOXEHHOE ONpeaeneHne BpeMeHy B [2] — BpeMsi 3TO CKOPOCTb Mmpouecca —
YKa3bIBaeT, UTO abCOMOTHLIM U eHbIM BPEMEHEM SIB/ISIETCS CKOPOCTb CBETA C, TaK Kak CKOPOCTh CBETa
Mo onpefeneHnto 3TO BPEMSI.
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