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PaccMOTpeH psia (yHIAMEHTANbHBIX (PU3MUECKHX BETWUHH B crieuMaIbHOH TEOPUH
otnocuTebHOCTH (CTO), 0bnazalonmX HeOObIYHbBIMH CBOMCTBaMM: CKOPOCTh CBETA B BaKYY-
Me ¢, CyIIeCTBEHHO OTJIHYAIOMAACS OT CKOPOCTH ABIKCHHA B NPOCTPAHCTBE MHBIX MaTeph-
ANILHBIX TeJl CBOHCTBOM MHBAPHAHTHOCTH; SHEPrHs MOKOs Eo, OMMCHIBAEMast MpOM3BEIEHHEM
MacCh! TIOKOSL HETOBIKHOM YaCTHIGI HA KBAJPAT CKOPOCTH CBETa, T. €. CKOPOCTH, KOTOPYO
Ta YACTHIA HH NPH KAKMX YCIOBHSX HE MOXKET JOCTHIHYTb] HHEpTHAs Macca NOKOSl MaTEpPH-
ATIBHOM YACTHIIBI Mo, XOTS MOHATHE WHEPLMH HEPA3PLIBHO CBA3AHO C ABWKCHHEM, 4 HE MOKO-
eM; BelMuMHA Py = moc, BXONAWAs B (yHIaMeHTalbHOE PENATHBHCTCKOE BBIPAKEHHE Ui
SHEPrUM-MMITyJIbCa, H, KaK H DHEPTUs MOKOA, 00beIMHAIOMAs HECOBMECTUMBIE TIPH MPOCTpaH-
CTBEHHOM JIBHKEHHH BEMYMHBI. BBISABIEHO, YTO ITU BE/IMHHHBI B cBOEi COBOKYMHOCTH Bbl-
CTPaMBAIOTCA B YNIOPANOUEHHBIH PALL, XapakTepusylomuit eMHbli Qr3MIecKuii mpouece ABH-
JKEHUs: er0 CKOPOCTh, IHEPTHIO, HHEPLIMIO, MMITYJIbC. CTpyKTypa H 0COBEHHOCTH MepedHCiIeH-
HbIX BEJIMYHH OJIHO3HAUHO MOKA3bIBAIOT, YTO OHH ONHCHIBAIOT (u3HYECKHI MPOLIECC IBHKEHHSA
[TOKOSIIMXCS Tell, OCYLIECTBIAEMbIH BHE MPOCTPAHCTBEHHBIX M3MEpEeHUH B paMKax TPOCTpak-
CTBEHHO-BPEMEHHOI0 KOHTHHYYMa, W npossuswiica B CTO B cBoeH MHepLManbHOU dase.
Bee HeoObIuHbIE CBOHCTBA PACCMATPHBAEMBIX (U3MUECKHX BETHIHH B PAMKaX 3TOro npouecca
HAXOJAT eCTECTBEHHYI0 MHTEPNpPETALHIO H MO3BOJAIOT WICHTHQHMLMPOBATH MX KaK NposBie-
HHe Tpolecca ABWKEHHS BpeMeHH. [IpHBeneHb! Pe3yIbTaTbl TeMIOpabHOM TEOPHH, aNeKBaT-
HO OMUCHIBAIONIHE BHIABJIEHHBIH MpoLec (anee TeMNopalbHbiH npoLece) Kak ABHKEHHE Ma-
TepHAThHBIX YaCTHII BO BPEMEHHOM M3MEPEHHH H NAIOLIME TeopeTHuecKkoe 060CHOBAaHHE BCEX
ONUCHLIBAIONIAX €r0 BESMUMH | MX B3aNMOCBA3H. [TOCKOJIbKY ITOT MPOLECC HMECT BCe puznue-
CKHe CBOHCTBA BHXEHHS — CKOPOCTh ABHKEHHS, ET0 SHEPIHIO, HHEPLHIO, UMITYJILC (cymect-
BOBaHME KOTOPBIX I0Ka3aHO SKCMIEPHMEHTAIBHO B paMKax CTO), TO ABWXECHHE BPEMEHH Clie-
JlyeT paccMaTpuBaTh Kak pealbHbli (pu3udeckuii mpolece, MpoTeKalolluii B pamkax npo-
CTPaHCTBEHHO-BPEMEHHOIO KOHTHHYYMa. Ornanaer HeOOXOAUMOCTb PacCMaTPUBaTh MOJHYIO
(PeNATHBUCTCKYIO) SHEPTHIO Tella W €ro SHEPrHI0 MOKOA KaK 0cobble BH/IbI JHEPIHH, T. K. OHU
NPe/CTaBASIOT COGOH Pa3HOBMAHOCTH OHEPTHH JBIKCHUS: fOJHAs JHEPTUS €CTh dHEprus
ABM)KGHHS TeNa B NPOCTPAHCTBE-BPEMEHH, M COCTOMT W3 OHEPTHH ABIKCHHA B NPOCTPAHCTBE
(KWHETHYECKO}) ¥ IHEPruH [BIXEHHS BO BPEMCHH (TeMnopaIbHOH), KOTOpas MposBHIach B
PEATHBUCTCKAX COOTHOLIEHUAX KaK IHEPruA MOKOs. OTMeYEHO, YTO COBPEMEHHbIE TIPHYHHbI
JBHKEHHA MATEPHATBHBIX YaCTHLl BAOIb CBONX MHPOBBIX JIMHUI CBA3aHBI C MX IBIKEHHEM M0
yHepIMK BO BpemeHH. [T0Ka3saHbl HHbIE CIICICTBUA MIEHTHQHMKALMH TEMIIOPATLHOrO mpouecca
B PeNATHBUCTCKON MEXaHHKE.

Kniowesbie cro6a: CTeUMalbHAs TEOPHS OTHOCHTENLHOCTH, TEMMOpajibHas TEOPH,
NPOCTPAHCTBEHHO-BPEMEHHOH KOHTHHYYM, /IBKCHHE BPEMCHH, 3Heprys NOKOs, Macca rnoxos,
MOCTOSIHCTBO CKOPOCTH CBETa.

CrierMasipHas TeOpusi OTHOCHTE/IbHOCTH (CTO) onupaeTcs Ha MPHHLMI €HHCTBA TpOCTpaH-
CTBA M BPEMEHH B PaMKaxX NPOCTPAHCTBEHHO-BPEMEHHOTO KOHTHHYyMa. JIBHXKEHHE MaTepHaIbHOH
YaCTHIIBl B IPOCTPAHCTBE-BPEMEHH ONPEACISETCA YeTBIPEXMEPHOH KPHBOH — MUPOBOH JIHHUEH 3TOH
yacTuipl. ClesoBaTenbHO, JABHKEHHE YaCTHLbI BAOIL cBOeii MMPOBOMW JIMHMH MOXKHO MPEACTaBUTH
KaK COBOKYMHOCTb €€ JIBWXKEHHs B NPOCTPAHCTBE H IBHKCHH BJ0JIb BPEMEHHOTO H3MEPEHUS KOHTH-
HyyMa. B 3TOM CHTyalluH NpaBOMEPHBIM SBISETCA BONPOC — ABNISETCA T IBUKEHHE BO BPEMEHH (-
3HYECKHMM TIPOLIECCOM CO BCEMH MPHCYLIMMH (u3MUECKOMY MPOLIECCY ABHKEHHS XapaKTepUCTHKaMH
(CKOPOCTBIO, SHEPrHeH, MHEPLIEH, UMITYJIbCOM H T. 11.), WIH e JIBWKEHHE BO BPEMEHH, B OTIIHHHE OT
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JIBWKEHMs B MIPOCTPAHCTBE, HE HazeNseTcs HU3HYECKHMM XapaKTePHCTHKAMH JBHIKEHHS M SBJISETCS
JIOCTATOYHO YCJIOBHBIM MOHATHEM.

CTO sBnsercs HauboJiee MOJHOM W UMeloLIeH yOenuTebHbIE KCTIEPUMEHTAIbHBIE TOATBEP-
JKJIEHHSI COBPEMEHHOMN TEOpHel TUIOCKOTO MPOCTPAHCTBA-BPEMEHH, M (PM3UUECKHME XapaKTEPHUCTHKH
JIBWKEHHS BO BDEMEHH MaTepPHaIbHBIX YaCTHIL (€C/TH OHH CYIIECTBYIOT) HeM36€XKHO NOKHBI GbL1H Gbl
TPOSIBUTLCS B €€ COOTHOIIEHHSX. B CBA3H C STHM JUTS OTBETA Ha MOCTaBIEHHbIH BOMPOC HEO6X0AUMO
MIEHTH(ULAPOBATH XAPAKTEPUCTHKH (U3MYECKOro MpoLecca IBWXEHHS BO BpeMeH B (opmyiax
PENATHBHCTCKOH MeXaHWKH. EciiM 3TOro caenath HEBO3MOXKHO, TO JIOCTATOYHO PacnpOCTPaHEHHOE
MHEHHE O TOM, YTO IBHKEHHE BPEMEHH ABJISETCS YCIOBHBIM (BOOOPaXKaEMbIM) MPOLECCOM, MONYYHT
ornpeJiesIeHHOE MOATBEPHKICHHE.

1. Npo6nema uaeHTUdUKaLMK TeMNOpanLHOro npouecca

Jlns pelieHMs 3a7ay¥ MAEHTHOHKALMH TEMIOPATLHOTO MPOLECCa B COOTHOLIEHHSX ClIeLH-
aNbHOM TEOPHUH OTHOCHTEIILHOCTH OTMETHM CIIE/IYIOLILYIO €r0 0COOEHHOCTb.

Jhio6oii Habmozatenb CriocobeH HEMOCPEACTBEHHO HabMoaaTh TONBKO JBHXKEHHE B IPO-
CTPaHCTBEHHBIX M3MEPEHMAX KOHTHHYYMa, B Pe3yJIbTaTe Hero ABHKEHHE BO BPEMEHHOM H3MEpEeHHH
OH MOXET HW3y4aTh TOJBKO TOCPEJCTBOM MCCIIENIOBAHMS €ro MPOSBIEHHH B MPOCTPAHCTBEHHBIX
npoueccax. Clie10BaTeNbHO, C €10 TOYKH 3peHHs (QU3MUECKHE XapaKTEPHCTHKH MPOLECca JBHKEHHS
BO BPEMEHH MOrYT BBIVINACTL HEOObIYHO, WHAYE, 4YEM AHAJIOTHYHbIE XapaKTePUCTHKH
IPOCTPAHCTBEHHOTO [IBHXEHHS.

TMosToMy mpoueypa HAEHTH(HKALMK TEMITOPALHOrO npouecca GyneT 6a3UpoBaThes Ha Bbi-
JIeJIeHHH B COOTHOUIEHMSX PEATHBHCTCKON MEXaHWKH HeoObiynblx (DU3NUECKUX BEMYHMH, CBOHCTBA
KOTOPBIX CYIIECTBEHHO OTJIHYAIOTCA OT CBOMCTB aHAJIOTHYHbIX BEJIMYHH NPH NMPOCTPAHCTBEHHOM JIBH-
HEHHH.

OTMETHM, YTO CTeHAIbHAsA TEOPUsS OTHOCHTEBHOCTH ACHCTBUTEBHO BBE/A B (PM3UYECKHH
06uxoa paa GyHIAMEHTATBHBIX (PU3HYECKHX BETHYMH, OTIHYAIOIIMXCS HEOOBIYHBIMM CBOHCTBAMH, H
HECBOIMMBIX K COOTBETCTBYIOIIMM TOHATHAM KJIaccH4eckod (u3nku. Du3nueckas WHTepnpeTalys
Takux BeanuuH B pamkax CTO cTaikuBaercs ¢ onpeleneHHbIMH TpyaHOCTAMH. OCTaHOBHUMCS Ha Ta-
KHX BeJIMYHHAX noapobHee.

2. Ckopocmb (CKOpOCTL CBeTa B BaKyyMme C)

Jhobas npocmpancmeennas CKOPOCTh 3aBHCHT OT BHIOOpPA CHCTEMbI OTCHETA, T. €. HE HMeeT
CBOMCTBA MHBAPHAHTHOCTH, €€ 3HAUEHHS MOTYT OBITh Pa3HBIMH U Pa3/IHYHbIX TEJ B 3aBHCHMOCTH OT
CKJIa/IbIBAIOLIEHCS B IIPOCTPAHCTBE OGCTAHOBKH, OHM MOTYT H3MEHATBCSA CO BPEMEHEM (BO3MOXKHO yC-
KOpeHHe (PU3HYECKHX TeJ IPH HX ABHKCHHH B IIPOCTPAHCTBE).

B 10 xe Bpems B cootHomennsx CTO nmeetcst 0cobast CKOPOCTh, (PH3HUECKHE CBOHCTBA KO-
TOpO# MPSIMO TPOTHBOPEYAT OTMEYEHHBIM BbIIIE CBOWCTBAM NPOCTPAHCTBEHHOM CKOPOCTH — 3TO
CKOpOCTH CBeTa B BakyyMe c. OHa SBJISeTCSl HHBADHAHTHOH BETMYMHOH, U €€ 3HaYEHHE HE 3aBHCHT OT
NpPOCMPaHCMEeHHLIX NBHKECHUH HCTOYHMKA M PHEMHMKA CBETa, T. €. OHA HE CBA3aHa C MPOCTPAHCT-
BEHHBIMH JIBIOKEHHSMH HHBIX (u3udeckux Tea. KpoMe Toro, 1 pasnuuHbiX 4acTHIl, y4acTBYIOIMX B
COOTBETCTBYIOIIEM JBWKEHHH — HEHTPHHO, POTOHOB Pa3IMUHBIX SHEPrUi, 3HAYEHHE CKOPOCTH JBH-
JKEHHsl OKa3bIBAETCS BCEr/1a OJHMM M TEM )K€ M YHCIIEHHO PaBHBIM MOCTOSHHOM ¢. [TonsTHe npocTpaH-
CTBEHHOTO YCKOPEHHS TPH TAKOM JBIKEHHH OTCYTCTBYeT. COrJIaCHO COBPEMEHHBIM (H3MUECKHM
Npe/ICTaBEHUSM, CKOPOCTh CBETAa B BaKyyMme ecThb (yHIameHTanbHas (u3nyeckas moctosHHas. B
CBSI3H C 3THM NIPABOMEPHBIM ABJISETCS BONPOC — TNPE/CTABNAET JIH CKOPOCTh C MMEHHO NpOCMpPAHCHi-
GEHHYIO CKOPOCTB?

B crienmanbHOM TEOPHH OTHOCHTEBHOCTH HEOOBIYHbIE CBOMCTBA CKOPOCTH CBETa B BaKyyme
TIOCTY/IMPYIOTCS, TAaK KaK B €6 paMKaX OHH HE HAXO/AT CBOEr0 TEOPETHYECKOr0 060CHOBaHMS.

3. SHepaus (aneprus nokon Eoy)

DHeprus, COriacHO COBPEMEHHbIM (QH3UYECKHM MPEICTABICHUSM, ABIAETCS KOJHYECTBEHHOM
MepOii IBWKEHUS H B3aUMO/IEHCTBIS MaTepUasibHBIX Tell. PaccMoTpuM cnenyrounyio cutyauuio. Mso-
JIMpYeM TMOKOALLYIOCS MATepHAIbHYIO YacTHIly HEKOeH CQepoH, MONHOCTBIO M30JMpYIOLIEH ee oT
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BHEINHEro Mupa. [’ paBUTaLOHHbIE ¥ MHBIE B3AHMOZIEHCTBHS C 3TOH YacTHIEH oTCyTCTBYHOT. Jlomyc-
KAaeM TaKKe, YTO OHA HE UMEET CTPYKTYPHOTO JIeJIeHHs, NIO3TOMY OTCYTCTBYET ¥ BHYTPEHHSS SHEPrus
cBsi3H ee yacTeil. COIMACHO KIACCHYECKMM TPE/ICTABICHHUSM, SHEPrHs TAKOH HaCTHIIBI JI0JUKHA ObITh
paBHa HyJIO.

OJHAaKO PENISTHBHCTCKAS MEXaHHKA yCTAHOBHJIA, UTO, TEM He MeHee, Takas yacThua obrajaer
3Hepruei nokos. Kpome TOro, 4To 9TOT BHJ SHEPrHHM HE COOTBETCTBYET KJIACCHYECKHM MNpE/CTaBlie-
HUSIM 00 SHEPrHH, ee CTPYKTYpa NpeJICTaBiseTcs KpaifHe NPOTHBOPEYHBOH M HE COTMacylouleics ¢
PENSTHBHCTCKOM TMHAMHKON. JIeHCTBUTENBHO, BETHYMHA SHEPIHH TIOKOS ONPE/E/IACTCS BhIPAXKEHHEM
Ey = myc”, T. €. NPOU3BEEHHEM MACChl HENOOBUMICHOT YaCTHIIBI HA CKOPOCTB, KOTOPYIO 3Ta 4acTHLA Hu
NpU KAKUX YCIOBUAX HE MOJICem QOCMuUZHymb, AaXke eCI OHA HAYHET IBHTaThCs B mpocTpaHcTse. Ta-
KHM 06pa3’oM, SHeprus Mokos oOBEMHSET [Be HECOBMECTHMBIE MEXTy co0O0H H3HUecKHe BeTHYH-
Hbl. OTMETHM, YTO JUTS CTAGMIBHBIX SIeMEHTAPHBIX YaCTHIL OHA WHBAPHAHTHA U SIBJIAETCS (yHIaMeH-
TaJIbHOM (pU3HYECKO#H MOCTOSHHON.

CoBpeMeHHas (H3HMKa NOAraeT, YTo Kax/I0e (U3Hyeckoe Teo 06.1a1aeT TakuM HeOOBIUHBIM
BHJIOM SHEPTHH YK€ B CHIJly CAMOr0 CBOETO CyIIeCTBOBaHHsA. OHAKO ITOT MOJXON HEKOHCTPYKTHBEH
¥i SBIISETCS TIPSMBIM CTEZICTBHEM HEBO3MOXKHOCTH yOE/IHTEbHO HHTEPNPETHPOBATD €€ 0COOEHHOCTH B
pamkax CTO.

4. UHepyusi (Macca NOKos my)

WHepTHas Macca AB/ISETCA MEpOi MHEPLIMH Tejla, i XapaKTEpH3yeT €ro MHaMHU4eCKHe CBOH-
CTBa.

B To ke BpeMs Macca MOKOS SBJIAETCH MACCOH HENOIBMXKHOW YaCTHLIBI. Henooeuocnas 4ac-
THLA N0 ONpE/IE/IEHHIO HE YHaCTBYET B KAKOM-TTHOO0 JIBWKEHUH, H, CNIEJI0BATE/IBHO, HH TPH KakuX ycC-
JIOBHSX HE MOXET MPOSBHTh CBOH Ouxamiueckue (T. €. WHEpTHbIE) cBoHCTBA. C 9TOH TOYKH 3pEHHS
TIOHATHE MACChl MOKOS MPECTABIISETCS BEChMA MPOTHBOPEUMBBIM. BaXkKHbIM CBOACTBOM MACChi MOKOSA
ABJISETCS ee WHBAPHAHTHOCTB, M JUIS CTAGWJIBHBIX S/IEMEHTApHBIX YaCTHIl OHA AB/SETCS (yHIaMeH-
TaJIbHOM (U3NUECKON NMOCTOSIHHOM.

5. Umnynbe (moc)

PensATHBUCTCKOE BRIPKEHHE JUIS SHEPIHH-HMITY.IbCa HMEET BUIL:
2
Ez— — P*=(moc)’,
c
rae E — dHeprus Tena, P — 3HaueHHe ero NpoCTPaHCTBEHHOro MMMyJbca. KiioueByio posib B 3TOM
BbIP@KEHUH MIPAeT WHBAPHAHTHAS BENMYMHA MoC, KOTOPas BIIEPBBIE MPOSBIIACH B CTIELMALHOH Teo-
puH oTHOcUTENbHOCTH. OHA MMEET BH M Pa3MEPHOCTb MMITYJIbCa, OZTHAKO KAK HMITYJIbC B PE/IATHBH-
cTCKO# MexaHuke He omnpenenserca. Janee Gyaem ero o6osHauath B Buae Po = moc. Kak u sHeprus
TMOKOS, 9Ta BEJIMYMHA MPOTHBOPEYHBA BCJIECTBHE TOTO, HTO OHA OOBEAMHAET HECOBMECTHMbIC MEKIY
coboii hu3HHEeCKHe BeJTMUMHBI — MACCy 70KO0S MATEPHATbHON YaCTHLIBI Mo U MPHHLMMHAILHO HEA0C-
THKHMYIO JUISl Hee TIPE/IeNTbHYI0 CKOPOCTh O8UJICeHUA B POCTPAHCTBE . B CBA3M ¢ 3TMM HHTEPNPETH-
posats ee cpeictBaMi CTO HEBO3MOXKHO.
Benuunna Py iHBapHaHTHa, W JUIS CTaOMIBHBIX 3JIEMEHTAPHbIX 4aCTHLL €€ MOXKHO paccMaTpy-
BaTh Kak ()yHIaMEHTATbHYIO QU3HYECKYIO MOCTOSHHYIO.

6. 0606weHne (hU3U4ECKNX CBOHCTB HEOOLIYHbIX BENIUYMH

PaccmoTpum obiMe CBOMCTBA, OOBEJMHAIOLIME IEPEUHCIICHHBIE HEOObIYHbIE BETHYWHBI B
CTO.

VX CTPYKTYpa M TIOBEJIEHHE HE MOXKET ObITh OOBACHEHO B PAMKAX CIIELHATBHOH TEOPHH OTHO-
CHTEJTLHOCTH, XOTS MX pealbHoe (PU3HYECKOe CYIECTBOBAHHE HAZIEKHO NI0Ka3aHO BCEli IKCTIEPHMEH-
TaIbHOM 6a30# PeNSTUBUCTCKOH TEOPHH.

Bce nepeuncrieHHble HeOOBIYHbIE BETHUHMHBI SB/ISIOTCS WHBAPHAHTHBIMH, HE 3aBUCAIMMH OT
BbIGOpa MPOCTPAHCTBEHHOM CHCTEMBI OTCUETA, HE 3aBHCAIIMMH OT KAKHX nu60 ABWKEHMI Kakux 160
Ten B npoctpaHcTse. T. . ux 3HaueHus HUKaK He C6A3aHbL C NPOCMPAHCIMEEHHBIMU OBUNCEHUAMU.

Ne4,2005 49




Physics of consciousness and life, cosmology and astrophbysics

Be/IHunHBI, CBA3aHHBIE C TIOHATHEM MacChl, BKIIIOYAIOT B CE0sl TONBKO MACChE HOKOA.

UX 3HaueHMs HE MEHSIOTCS CO BPEMEHEM M OHH ONPEE/sIOTCS COBPEMEHHON (H3MKOHN Kak
ynoamenmansubie usiuecKue NOCMOAHHbIC, B YACTHOCTH OTHOCHTE/IBHO CTAGHIIBHBIX dIEMEHTap-
HBIX YaCTHIL.

BeisiBieHMe o6mmx cBoiicTe HeoObrunbx BenyuH CTO Mmo3BosiseT caenars CleAyIOUMi BbI-
BOj. Bce oTMeueHHble HeoObIYHbIE BEMYMHbI B CBOEH COBOKYITHOCTH — CKOPOCTb, SHEPIUs, MHEp-
LS, MMITYJTEC — MOYKHO TPE/ICTABHTH KaK YNOps/04eHHbIH Habop XapaKTePUCTHK HEKOTOPOro obuie-
r0 npoyecca O6UNCeHUS, TIPOABUBLIETOCS B PEATHBHCTCKMX COOTHOLICHHAX. O6pariM BHUMaHHE HA
TOT (aKT, 4TO CPE/IH ITHX BETHYHH OTCYTCTBYIOT AMHAMHUECKHE BEIHYHMHBL: YCKOPEHHS, CHIII, pabo-
Thl U T. /I, HETIOCPEICTBEHHO CBSI3AHHBIE C NOKOAIIMMHCS Maccamy. Ha OCHOBAHMH TOTY4EHHBIX pe-
3yJILTATOB MOXKHO CA€/aTh ONpE/IeeHHbIE 3aKTIOUEHH OTHOCHTEbHO XapaKTepa Takoro npouecca
JIBW)KEHHS B HACTOALIEE BPEMS.

TOT mpolece He CBS3aH C ABWKEHHEM KakuX MO0 MaTepvalbHbX Tejl B MPOCTPAHCTBE, H B
TO 7K€ BPeMsl OH CBA3aH MMEHHO C Agudicenuem TIOKOSIMXCs Teil. OH OCYIIECTBISETCS BHE MPOCTPaH-
CTBEHHBIX H3MepeHHuid. Ero XapakTepMCTHKH HHBAPHAHTHBI M C TEYCHHEM BPEMEHH HE MEHSIOTCH.

Orcytcraue B cootHomenusx CTO nMHaMu4eCKuX BEJTHYHH (B HaCTHOCTH YCKOpEHH#t), Hero-
CPE/JICTBEHHO CBS3aHHBIX C MaccaMH MOKOSl, MO3BOJIAET CJe/IaTh BBIBOJ, 4TO BBISBJIEHHBIH NpOLECC
JBHKEHHUs B HacTosiee Bpems (W B 0G03PHMOM MPOLILIOM) Pa3BUBAETCH PABHOMEPHO, T. €. HAXOMHTCA
B MHEPLHAIbHOM COCTOSHUM.

CJ1e10BaTENBHO, BHISBIEHHBIN 0COOBIH Npouece, 00beAMHSIONIHH BCe HEOOBIUHbIE BETHUHHbI
CTO, npeacrasiser coboil gusueckuii npoyecc 6HeNnPOCMPAHCMEEHH020 OBUNCEHU NOKOAUUXCA
mes, npoAGIAIOWUTICA 6 CReYUANLHOT MeOPUU OMHOCUMETLHOCIU 6 C60€il UHEPYUATLHOT pase.

OaHuM u3 HexoaHbIx nosiokeHui CTO sBiseTcs yTBEPKIEHHE, UTO BCE ABJICHUA HALLIETO MH-
pa OCYLIECTBIIAIOTCA B PAMKAX YETHIPEXMEPHOTO MPOCTPAHCTBEHHO-BPEMEHHOTO KOHTHHYYMa. O6Ha-
Py’KEHHBIH MpOLECC eCTh MPOLECC BHEMPOCTPAHCTBEHHOTO JABIKEHH, CIIE/IOBATENBHO, OH MOXKET CO-
BEpPIIATLCS TOMBKO B OCTABLIEMCS, BDEMEHHOM M3MEPEHHH, T. €. OTPAKAET ABHKEHHE MAaTepHalbHBIX
TeJl BO BpeMeHH (WM npoliecc JBIkeHus Bpemen). [lokosiiieecs B NPOCTPAHCTBE TEJO, TEM HE Me-
Hee, BcerJa MpOJOJKAET CBOE JBWKEHHE B MPOCTPAHCTBEHHO-BPEMEHHOM KOHTHHYYME BO BPEMCH-
HOM M3Mepenmn. (DH3MYECKMi MPOLECC ABIKEHHS MATEPHalbHBIX Tel BO BPEMEHH (WM mpoLece
JIBHKEHHMS BPEMEHH) Jasiee OyieM HMEHOBATh MeMNOPAabHbIM TIPOLIECCOM.

7. Heobbiunbie husnyeckue BenuumHbl CTO kak npeacTaBuTeny TEMNOpanbHOro npouecca

Jlisi TOTO, 4TOGbI YBEPEHHO MAEHTH(MUMPOBATH BBIBICHHbINH MPOLECC KaK TEMIMOPaTbHbIi,
HEOOXO/IMMO OIIUPATHCS HA TEOPHIO, OGOCHOBBIBAIOLLYIO B3AHMOCBSA3b HEOOBIMHBIX (PH3UUECKHX BEIH-
YHH B PaMKax MpOLECCa JBHKEHHs BPEMEHH M OOBACHSIONIYIO BCE MX HEOObIYHbIE CBOMCTBA C 3THX
nosunwmii. Takoii Teopuelt sBaseTcs pa3BHBaeMas aBTOPOM TEMIOpajibHas TEOPHA — CM. HallpHMeEp
(11,12].

PaccmoTpum Bee HeoObiuHble BeudiHbl CTO ¢ TOYKH 3peHHs NpeCTaBlIeHHs MX KaK Xapak-
TEPUCTHK €MHOrO TEMIIOPAIBHOTO MPOLECCa, T. €. KAK ONHCAHHE ABWKEHUS TeJl BO BpEMEHH.

ITonaraem, 4TO CyIIECTBYeT HekoTopas (hu3Hueckas BenuuMHa W (TeMnopaibHas CKOPOCTb),
KOTOPYIO MOYKHO TIPHHATBH KaK CKOpOCMb NBWKEHHS QU3HYECKHX Tejl BO BPEMEHHOM M3MEPEHHH. Ee
MOJKHO CBS3aTh C MPHPALLIEHHEM BPEMEHHOH KOOPIMHATBI B IPOCTPAHCTBEHHBIX S/IMHHLIAX H3MEPCHHS
dx° B X0/ie IBWKEHUS TeNa BO BPEMEHH ClIeIyIOIHM COOTHOLIEHHEM:

dx’ = Wat. (1)

Benuunna W MHBapHaHTHA, ee 3Ha4Y€HHEe HE 3aBHCHT OT JIIOOBIX MPOCTPAHCTBEHHbLIX ABHIKE-
HUil QUBHUECKHMX Te M OT JAEHCTBYIOLMX B MPOCTPAHCTBE CKL, UTO B CBOEH OCHOBE CBSA3AHO C OPTO-
FOHAIBHOCTBIO BPEMEHHOTO W3MEPEeHHs MPOCTPAHCTBEHHbIM. TemropanbHas CKOPOCTH CBA3aHa CO
CKOPOCTbIO IBH)KEHHS CBETa B BAKyyM€ COOTHOLICHHEM:

c=W. )
TO COOTHOIIEHHE CTPOrO 10KA3BIBAETCS B PAMKAX PA3BHBAEMOH aBTOPOM TEMMOPAIbHOM TEOPHH —
cM. [1]. Takum 06pa3oM, CKOPOCTb CBETA B BAKYYME ONPE/IE/ISLTCS 3HAYCHUEM BHENPOCTPAHCTBEHHON
cKOpocTH W, M B CBA3M C 3THM OHA NPHHHMAET Ha cebst BCe CBOMCTBA TEMIOPANbHOH CKOPOCTH, B TOM
YHCIIE €€ MHBAPHAHTHOCT M HE3aBUCHMOCTb OT KaKMX JIHOO MBIKEHHH (PHU3HYECKHX TEJl B NIPOCTpaH-
crBe. TTOCKO/bKY TEMMOpaJbHBI MPOLECC HAXOAMTCA B CBOEH MHEPUMAIbHOM (ase, TemnopajibHas
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CKOPOCTb HE M3MEHSAET CBOErO 3HAYCHH, YTO H NPHBO/IHT K NOCTOAHCTBY CBA3aHHOM C HEH CKOPOCTH
cBeta B BakyyMme. OTCIOa BU/IHO, UTO CKOPOCTb ¢ OTPAXAeT B MPOCTPAHCTBE BHEMPOCTPAHCTBEHHYIO
TeMIOpasIbHYIO CKOPOCTb, 4eM H 00YCIIOBICHbI €€ HeoObIYHbIE CBOHCTBA.

Ha nepBblii B3M/IS 34€Ch BO3HUKAET CEPbe3HOE NMPOTHBOpEUnE CO CcrielMasIbHOM TeOpHeH oT-
HOCHTEIBHOCTH. JIeHCTBUTENBHO, BAXKHEHIINM PE3yIbTaTOM CrnenMaibHOH TEOPHH OTHOCHTE/IBHOCTH
CTA/IO OTKPHITHE SBJCHHA “3aME/UIeHHs” XOJia BpEMEHH NPH [POCTPAHCTBEHHOM /IBWKEHHH (H3Hye-
CKOTO TeJla OTHOCUTENbHO Habmonares, TOria Kak BenninHa W He 3aBMCHT OT JBHXXCHHs TeJ B MPO-
crpanctse. OHAKO, KaK MOKA3aHO B pamMKax TEeMIOPA/IbHOH TEOPUH, NPOTHBOPEUHS 31€Ch HET. B co-
OTBETCTBUM C cooTHOMEHHeM (1) BenvuHHA dx” MOYeT W3MEHATHCS TI0 IBYM NPUYHHAM — B pe3ylib-
TaTe BO3MOYKHOTO M3MEHEHHs TeMINOpanbHol ckopocty W, 60 Kak CJIEACTBHE H3MEHEHHs BEIHYH-
Hbl di. B ocne/iHeM CiTy4ae 3T0 H3MEHEHHE CBS3aHO C TPOCTPAHCTBEHHOH CKOPOCTBIO V, U HE TPHBO-
T K W3MEHEHHIO TEMITOPAILHON CKOPOCTH, XOTA M CBA3aHO C PeNATHBHCTCKHM s dexTom “3amee-
Hus” xona BpeMeHH. TemriopanbHas TEOpHs 1aeT Caeyiollee COOTHOUIEHHKE, CBA3bIBAIOIIEE NapameT-
pbi 31010 3 dEKTa H TEMIIOPAIIBHYIO CKOPOCTE:

dt v?

e ]

dt w?’
rae df, — nudgepenipan cOGCTBEHHOTO BPEMEHH, OMpE/IEIAeMOro B CTO, dt -nuddepeniman Bpe-
MeHH J1abopaTOpHO# CHCTEMBI OTCYETa, V — OTHOCHTE/IbHAA IIPOCTPAHCTBEHHAs CKOPOCTh CHCTEM OT-
cuera. PeISTHBHCTCKOE “3aMeuieHHe” X0/a BpEMEHH B Pe3y/ibTaTe OTHOCHTE/LHOTO NPOCTPaHCTBEH-
HOTO JBWKEHHS CHCTEM OTC4eTa MPOHCXO/HUT, TaKHM 06pa3oM, NPH HEH3MEHHOM 3HAYEHHH TEMIIO-
panbHo# ckopocTH W.

Onep2us TEMIOPATBHOTO BHIKEHHA (TemmopanbHas sHeprus) pasHa E, = moW* u mpescTaBis-
€T SHEPrui0 JABHKCHHS nokosuieiics MaTepHaibHON YaCTHLIBI Maccoi mg BO BPEMEHH CO CKOPOCTBIO W
— cM. [2]. YuuThiBasd COOTHOIICHHE (2), nomyunm E, = moW2 = moc2 = E,. CnenoBarebHO, SHEPrus
JIBIDKEHHMS TeJla BO BPEMEHH MPE/ICTaB/ICHa ee sHeprueit mokos. [Ipx 3TOM CTPYKTypa SHEpriH Okasbl-
BaeTcs BIIOJHE eCTECTBEHHOM, TAK Kak OHa O0beJIMHSACT Maccy HETOBHKHOM B MPOCTPAHCTBE 4acTH-
LBl CO CKOPOCTBIO €€ JIBHXKEHHS BO BPEMEHH, KOTOpO# (paxTHueckH 06afaeT M0Goe NoKosueecs B
NpOCTPaHCTBE Gu3MUYEcKOe TEO.

Hnepyus TeMNIOPATIbHOTO JBHKCHUA MaTepHaIbHOH YaCTHLbI IPE/ICTaB/IeHa e¢ Maccoi MoKOs
mo. Ee uHTeprnperalus Kak MacChl, onpe/eAoLeH HHEpLHAbHbIC CBOHCTBA MOKOAUIEHCS B MPO-
CTPAHCTBE YaCTHIIbI NIPH €€ JBIKEHHU BO BPEMCHH, BIIOTHE ecTecTBEHHa, TaK KaK OHa ITpe/ICTaBIseT
MHEpUMANIbHBIE CBOWCTBA, CBA3AHHBIE C O6UJICEHUEM BO BPEMEHHOM M3MEPEHHH TPOCTPAHCTBEHHO-
BPEMEHHOIO KOHTHHYYMa.

TemnopanbHblii uMnyibC P, BWKYWErocs BO BPEMEHH Tela ¢ yuetoM cooTHomeHus (2)
MOJKHO 3aMucaTh B CledyiolieM Buue: P, = moW = moc = Po. PenaTHBHCTCKAs BEIHYHHA Py (xak 1
SHEPruH TOKOs), B JIaHHOH MHTEPNPETALMK YIKE HE CONCPKHT HECOBMECTHMBIX BEJMYHH, H €CTEeCT-
BEHHBIM 00Pa30M MpPEJICTABIIAET HMITYJIbC IBHKCHHA (HM3KHUECKOr0 TeNa BO BPEMEHH.

Hoenmugpuxayus memnopansHo2o npoyecca 6 cneyuansHoli meopuu OMHOCUMENbHOCMU KaK
uzuneckozo npoyecca CHuMaem 6ce 60npochl, CEA3ANHbIE C Ccyujecmeosanuem 6 Hell HeoObIUHbIX du-
SunecKux 6eNUNUH U UX CEOTICMS, U NO3601Sem Oamb UM eCMmecmeeHnyio usuyecKyio unmepnpema-
yuio.

Kak/10e MPOCTPAHCTBEHHOE IBWKEHHE MATEPHATBHBIX TCJI C HeHyJIeBOH MaccO# MOKOs BKJIO-
yaer B ceGsi TEMMOPAIBHBIH MPOLECC, BHE KOTOPOro OHO Pa3BUBATHCA HE MOMKET. DTOT pe3y/bTar
NPAMO ClIeJyeT U3 TOro, YTO B COOTHOMICHHAX PeNITHBUCTCKOH MEXaHWKH, OMMCHIBAIOIINX JIBIKEHH
TAKMX TeJ B [POCTPAHCTBE, BCEIZIA MOXHO BBICNMTh TEMIIOPANIHHBIC BEJIHYMHBI — Maccy TOKOs, Be-
JIMYMHY CKOPOCTH CBETa B BakyyMe (paBHYIO TeMIOpabHON CKOPOCTH), TEMIOpa/IbHbIH HMITYJIbC U
3HEPruio NoKosi. [IpuueM OCTaHOBKA JBIKCHHA (pu3mHeCKHX Tel B MPOCTPAHCTBE HMKAK HE CKa3blBa-
eTCS HA 3HAYEHNMSX ITHX BEIUUMH B PENATHBHCTCKOM OMMCAHHH COCTOSHHA STHX TEI, T. €. Ha WX JIBH-
JKEHHH BO BPEMEHH.

TIposiBiieHHe B PEATHBUCTCKHX COOTHOLIEHHAX NapaMeTpoB TEeMMOpaJIbHOrO MpoLecca B BH-
ne (yHIaMeHTaTbHbIX (H3MHECKHX MOCTOSHHBIX JOKA3BIBACT, yTO [BWKEHHE BPEMEHH SBIAETCA
(pyHIAMeHTATbHBIM  TIPOLECCOM, TPOTEKAIOUMM  BHE CBA3M KAKUMU-THOO JBWKEHHMAMH B
NPOCTPAHCTBE W/ NPOSBICHAEM KaKHX 760 MPOCTPAHCTBEHHBIX CHIL.
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