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nocne yCT8HOBneHHH 38MKHyTOH CHCTeMhl M8TeM8THqecKHX ypaBHeHHH H COOTHO

WeHHH0 Bbip8:lK810WHX xapaKTepHbie LlnH L18HHOH TeOpHH CBH31I Me:lKLlY pasnrrqHbiMlf cprr-

<PrrsrrqecKaH TeopHH nonyqaeT npasa caMOCTOHTenbHoro cy-

WeCTBOB8HHH, XOTH ps:!Ll oqeHb B8:lKHbiX BOnpOCOB 0 .K8C810WIIXCS'I nOHHM8HIIH HOBhiX 38KO

HOMepHOCTeJ1, OCTae;cg HeBbls:!CHeHHblM. Mnorrre tPH31IKII 0 BIIL11IM0 1 rrs-sa orpOMHOrO 

ycnexa nprrMeHeHHH Hosoll TeoprrH Ha npaKTrrKe sa6hiBaiOT, qTo LlnH nonHoro sasep-

weHHH qmsrrqecKoll TeopHH Heo6XOL1HM ewe 6onbiuol1 rr KponoTnrrBhill Tpy L1 no cosLla

HIIIO cp!I3HqecKOJ1 HHTepnpeT8UHH (Tp8KTOBKII) TeOpHII, np1I3B8HHOH OTBeT!ITb Ha T8KHe, 

HanpHMep, B8:lKHbie LlnH L18nbHeJ1wero p83BIITIIS'I tPH31IKII BOllpOChi: K8K!Ie H3 CT8pb!X 

<PrrsrrqecKrrx npeLlCTasneHrrll rrcnonbSYIOTCH s nosoa Teoprrrr, KBKOBhi HeyqrrThiBaeMbie 

npe:lKHHMH TeOp!IHMH OCHOBHble Haqana, ne:lKBW!Ie B OCHOBe cneurrcpHqeCKHX OC06eHHO

CTeJ1 HOBbiX 38KOHOMepHOCTeJ1 H K8KOBbi rpaHHUhl o6naCTH npHMeHeHHS'I HOBOJ1 TeoprrH? 

nnRBHnbHblll OTBeT H8 nepBbie II3 3TIIX BOnpOCOB MO:lKeT 6biTb Ll8H H8 OCHOBe nOCTpOe.-

HHS'I H H3nO:lKeHHH TeOpHH 1 TeCHO CBH38HHh!X C npeL1CT8BneHHHMH npeL1We

CTBy10Wel1 tPII3HqeCKOJ1 TeOpHII H K8K 6bl nepe6p8Cb!B810WIIX MOCT Me:lKLlY opeHMH 

TeopHHMrr. 0TseT :~Ke Ha nocneLlliHll sonpoc H BMecTe c HIIM sasepweHrre Tp8KTOBKH 

TeOp!IH CT8HOBHTCH B03MO:lKllbiM nHWb nocne C03L18HIIH HOBOJ1 0 ewe 6onee o6wel1 H non

HOlt <PrrsrrqecKoll Teoprrrr. 

J:lnH OL1HOJ1 H TOJ1 :IKe TeOpHH MOryT 6h!Tb CLlenaHbl paSnHqHbie B M8TeM8THqecKOM H 

cpH3HqecKOM OTHOWeHHH nOCTpOeHHH. Teop!I.II MO:lKeT LlOnyCK8Tb H3nO:lKeHHe K8K 6bi B pas

nHqHblX npeLlCTasneHH.IIX) 6biTb H306pa:lKeHHOJ1 C pasnHqHblX HCXOLlHblX n03HUHJ1. 0Tb!CK8HHO 

3THX B03MO:lKHbiX H He38BHCHMblX noCTpOeHHJl HMeeT orpOMHOe 3HaqeHrre LlnH nOHHMa

HHS'I cyWHOCTH Teopee, nosson.11eT oT6pocrrTb aneMeHTbi, OTHOC.IIWHeC.II He K cyw~cTsy 
' 

TeOpHH 1 a K ee KOHKpeTHOJ1 cpopMe nOCTpOeHH.II H H3nO:lKeHH.IIo TonbKQ no HeLlOpasyMe

HHIO aTa pa6oTa Mo»'eT He cqeTaTbC.II sa:~KHellwea qacTbiO cpeseqecKoro rrccneLloBaHH.II. 

CosepweHHO oqesHLlHO TBK:~Ke, qTo 6es TaKoro poLla rrccneLlOBaHHll sosMo>kHbiX TpaK

TOBOK tPH31fqecKOJ1, TeOpHH Henb3.11 np8BHnbHO H LlOCT8TOqH.O rny60KO BbiHCHHTb cprrno

"cocpCKOe COLlep:lKaHHe TeOpHHo 

HssecTHbiH aMeprrKaHCKHll <PrrsrrK-TeopeTHK P.<PellHMaH, npeLlnarag HOBYIO cpopMy

nrrposKy KB8HTOBOJ1 MeX8HHKH 0 nHCan:• ••• LlOCTaBn.lleT YLlOBOnbCTBHe paCCM8TpHB8Tb CTa

pb!e sewH C HOBOJ1 TOqKH speHH.IIo KpoMe TOro, eCTb sonp~Cb! 0 npH p8CCMOTpeHHH 

KOTOpb!X HOBbill nOLlXOLl ripeL1CT8Bn.lleT 38MeTHbie nperrMyWeCTB8 ••• BcerLla 
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eCTb H8Lle)!{Ll8 1 'ITO HOB8SI TO'IK8 GpeHIISI UOLlCK8)!{eT ·HaM, KSK IIMeHHO cneLlyeT BIILlO,;_ 

IIGMeHIITb CyiUeCTByiOIUYIO Teop!I!O ( He06XO'LliiMOCTb 'Iero Ll!IKTyeTCSI COBpeMeHHb!M 9K-

) xJ 
cnepHMeHTOM " , 

Tp8Ll!IllllOHHOe UOCTpOeHHe cneunanbHOH TeOp!III OTHOCHTenhHOCTll li8'IllH8eTCSI C 

clJOpManbHOrO Bb!BOLl8 penSITIIBIICTCKHX npeo6p830B8Hllii npOCTp8HCTBeHHO-,.BpeMeHHh!X 

KOOpLlllH8T 118 OCHOBe IICXOLlHbiX UOCTynaTOB TeOpllll! npllHllllH8 OTHOCHTenbHOCTll If npllH~ 

UIIU8 He38BllCIIMOCTH CKOpOCTll CBeTa OT LlBif)!{eHHSI llCTO'IHIIK8, npn T8KOM UOLlXOLle, 

K C0)!{8neHHI0
1 

OCT810TCSI HeBh!SICHel!Hh!Mll o6rune CBOiiCTB8 clJll3ll'IeCKllX npouecCOB 0 onpe-

LlenSIIOIUlle OC06eHHOCTll penSITllBIICTCKOii MeTpllKll npOCTp8HCTB8 If BpeMeHH. npnBOLllfMh!€ 

)!{e 06b!'IHO pacCy)!{LleHllSI 06 OC06eHHOCTSIX npoueLlyphl npOCTp8HCTBeHHO..:.BpeMeHHh!X H3-

MepeHIIH He nHKBIILlllPYIOT 9TOT npo6en, T8K . K8K OHll rOLlSITCSI B ny'IWeM cnyqae nrrw b 

LlnSI rrnniOCTp8UIIII 1 a He LlnSI o60CHOBaHIISI penSITllBIICTCKllX CBOHCTB npOCTp8HCTB8 II Bpe

MeHn. ¢8KT MOIIOUOnhHOro CyiUeCTBOB8HUSI Ll8HHOii Tp8KTOBKll TeOpllll npnaen K B03HH

KIIOBeHHIO 38TSIHYBWllXCSI CUOpOB no HOBOLlY cprrnoCOclJCKOrO If clJUGll'IeCKOrO COLlep)!{a-

HIISI Teopllll 1 npenOLl8B8HUe KOTOpOii Ll8BHO cneLlOBano 6bi H8'IllH8Tb y)!{e B CpeLlHeii 

wKone, 

B HacTOSIIUefi pa6oTe yKa3hiB8eTCSI Ha B03MO)!{HOCTh Llpyroro nyTn nocTpoeHHSI 

cneunanhHOii Teopnn OTHOCHTenhHOCTH! B paMKax cTaphlx ranrrneeacxrrx npeLlc~aa

neHnii 0 npoCTpaHCTBe If BpeM9HU H8XOLlSITCSI Te o6ruue U3MeHeHHSI B XOLle clJll3ll'IeCKIIX 

npouecCOB 1 cyrueCTBOB8HUe KOTOpb!X He06XOLlllMO LlOHYCTllTb1 npllHllM8SI llCXOLlHhi_e nO

CTynaTb! TeOpllll OTIIOCHTenbHOCTH. 3aTeM UOK83h!B8eTCSI 1 _'ITO H8HLlel!Hhle o6ruue CBOii

CTB8 npOllCXOLlSIIUllX B Mllpe clJll3ll'IeCKUX npouecCOB C HeU36e)KHOCTb!O npUBOLlSIT K 

nopeHUOBCKllM npeo6pa3oBaHHSIM npOCTp8HCTBeHHci-apeMeHHbiX. KOOP.llllHaT. npn T8KOM 

UO.llXOLle 'IeTKO .BhiSIBnSieTCSI ll cpnnOCOclJCKOe COLlep)!{8l!Ue Teopuu' OTHOCIITenbHOCTll 1 

KaK Teopnn, B KOTopoii cao:llcTBa LlBH)!{yiUeiicSI MaTepnn onpe.llenSIIOT oco6eHHOCTll 

npocTp8HCTBeHHO-apeMeHHhiX COOTHOW9Hllii. 

X 

X X 

npocTp8HCTBO If BpeMSI SIBnSIIOTCSI 06'beKTUBHhiMll ciJOpM8MU cyiUeCTBOB8HUSI 

MaTeprru. ¢U3Ul{eCKHe CBOHCTB8 UpOCTp8HCTB8 If BpeMeHU MOryT onpeLlenSITbCSI TOnbKO 

BCeo6IUHMH CBOHCTB8Mll M8Tepllll, npn 9TOM ITO.ll BCe06IUUMll CBOiiCTBaMU MaTepuu 

x) P.¢eiiHMaH. C6opHHK nepeBoLlOB "Bonpochr npn'IHHHOCTH a KBI1HToBoii Mexa

HHKe", cTp,. 188, H3Ll. VIJl 1955r. 
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ene,ayeT no,apa3yMeBSTb eaol!:eTB81 OTHOeSIWHeeSI KO BCeM 6e3 HeKniO'IeHHSI M8TepHanh

Hb!M 06'beKTSM 1 KO BeeM cpH3H'IeeKHM npoueeeaM. fioaTOMy M8TepHanHeTH'IeeKaSI eyW'"' 

HOeTb npOH3Be,aeHHb!X TeOpHel!: OTHOeHTenhHOeTH H3MeHeHHH B npe.aeTaBneHHH 0 cpH3H-

'IeeKHX eBOHeTB8X npOeTpaHeTBS H BpeMeHH MO:>KeT 6b!Th aaKniO'IeHa TOnhKO B yeTaHOB

neHHH eOOTBeTeTBY!OWHX Beeo6WHX eBOl!:e'rB ,UBH:>KeHHSI MaTepHH. Ba:>KHO OTMeTHTb1 

'ITO 9TH H3MeHeHHSI B npe:>KHHX KnaeeifqeeKHX npe,aeTaBneHHSIX, 0 ,UBH:>KeHHH MaTepHH 

OTHOeSITCSI He K K8KOMy-To O,UHOMy Bbi,UeneHHOMY npoueeey, HanpHMep, paenpOeTpaHe

HHIO eBeTa 1 a KO BeeM 6e3 HeKniO'IeHHSI cpH3H'IeeKHM npoueeeaM 1 T.e. OTHOeSITeSI K .UBH.-

:>KeHHIO M8TepHH B nonHOM eMbiene 9TOro enoBa. 

Jlng TOro, 'IT06b! ySieHHTh ee6e KaKHe ene.aeTBHSI KOnH'IeeTBeHHOro xapaKTepa 1 

KaeaiOWHeeSI B nepByiO O'Iepe,ab BpeMeHH 1 ,UOn:>KHbl Bb!TeKaTb H3 9THX 06WHX nono:>Ke

HHl!: 0 eBSI3H npoeTpaHeTBeHHO-BpeMeHHOl!: MeTpHKH e ,UBH:>KeHHeM Ma~epHH 1 o6paTHMeSI 

K npoeToMy npHMepy, OyeTh HMeiOTeSI .a~e oT.aenhHbiX o6naeTH npoeTpaHeTBa A H E. 

PaanH'IHbie cpH3H'IeeKHe npoueeebr, npoHexo.aSIWHe. B 9THX o6naeTSix, Haxo.aSITCSI B onpe

.aeneHHbiX KHHeMaTH'IeeKHX OTHOWeHHSIX ,apyr K ,apyry. OyeTh ,aanee H3BeeTH01 'ITO 

eoOTHOllleHHSI Me:>K,ay cpH3H'IeeKHMH BenH'IHH8MH 1 xapaKTepH3Y!OWHMH npoueeebi B o6-

naeTH E, OeTa!OTCSI TO'IHO TaKHMH :>Ke 0 KaK H eoOTHOllleHHSI Me:>K,ay cpH3H'IeeKHMH BenH

'IHH8MH1 OTHOeSIWHMHeSI K aHanorH'IHb!M npoueecaM B o6naeTH A. CnpalllHB8eTeSI 0 K8KOH 

eMbien B STOM enyqae ,aon:>KeH BKn8,Ub!B8TbeSI B YTBep:>K,UeHHe 1 'ITO KOnH'IeeTBO BpeMe

HH0 npollle.awero e HeKoToporo MOMeHTa B o6naeTH E, npeBbilllaeT B n paa KOnH

qeeTBO 5peMeHH 1 npollle,alllero e Toro :>Ke MOMeHTa B o6naeTH A? 3To yTBep:>K,aeHHe 

MO:>KeT HMeTb TOnhKO O,UHH eMbien: Bee npoueeebi B o6naeTH E npoHeXO.USIT B n pa3 

6b!eTpee eOOTBeTeTBY!OWHX ( 8HanorH'IHb!X) npoueeeOB 1 npOHeXO.USIWHX B o6naeTH A • .fle

H01 'ITO HHK8KHMH Heene,UOB8HHSIMH TOnhKO npoueceOB1 npoHeXO.USIWHX B o6naeTH E, 

HeB03MO:>KH,O 06Iiapy:>KHTh STOro Beeo6wero H3MeHeHHSI eKOpOeTeH ,UBH:>KE!HHSI BO aeex 

npoueeeax. B TO :>Ke BpeMSI aTo o6'beKTHBiiO cyweeTByiOwee paanH'IHe B TeMne npo

ueeeoa .aon:>KHO Henoepe.acTBeHHO o6Hapy:>KHBaTbeSI npH eonoeTaBneHHH n106ol!: napb! eo

OTBeTeTBYIOWHX npoueeeoB, npoHcxo.aSIWHX B o6naeTSIX A H E. 

Cne,ayeT T8K:>Ke UOHHM8Tb1 'ITO npH'IHHOH TaKoro po,aa Beeo6wero H3MeHeHHSI 

TeMna npoueeeOB 1 npOHeXO,USIWHX B O,UHOH TO'IKe npoeTpaHeTBa no OTHOWeHHIO K TeM

ny npoueeeOB 1 npoHeXO.USIWHX B ,apyrol!: TO'IKe llJ)QeTpaHeTB81 MOryT 6b!Th TOnhKO eH

nbl1 ,a·e.iieTBUIO KOTOpb!X B O,Uil;H8KOBOH Mepe UO,UBep:>KeHbl Bee MaTepHanbHb!e 06'beKTbi. 

C T8KHM enyqaeM Mbl BeTpeqaeMeSI B penSITHBHeTeKOH TeOpHH TSiroTeHHSI1 r,ae TOnhKO 
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6naro.z:r.apSI BCe06IUHOCT.II rpaB.IIT8U.IIOHHOrO B38HMO.D.eikTB.IIll npO.II30Wn.II .z:r.anhHeliW.II e 

.II3M9H9Hllll M9Tp.IIK.II npOCTp8HCTB8 .II apeMeH.II, 

Ecn.11 aHanor.II'IHbili aonpoc o apeMeH.II pacCMOTpeTh 3aMeH.IIB o6nac~.11 npocTpau-

cTaa A .11 B .D.BYMR .lJ.B.II)KYIU.IIM.IICSI OTHOC.IITenhHO .z:r.pyr .z:r.pyra .IIHepu.IIanhHbiM.II C.IICTe· 
1 . . 

MaM.II Koop.z:r..IIHaT K .11 _K , TO nony'I.IIM np.IIMep, .IIMeiOIUllli npSIMOe OTHoweu.IIe K cne-

U.IIanhHOli TeOp.II.II OTHOC.IITenhHOCT.II, 0.z:r.HaKO npe)K.z:r.e cne.z:r.yeT CK838Th HeCKOnhKO cnOB 

0 CMb!Cne, BKnS.lJ.biBaeMOM B llOHliT.IIe C.IICTeMb! OTC'I9TS 1 T8K KSK STOT BOllpOC 6brn 

OCUOBaTenhHO 38llyTaH H9KOTOpb!M.II 8BT0p8M.II 1 • llb!TSBW.IIM.IICSI CTpO.IITh "MaTep.IISn.IICT.II

qecKoe" 060CHOBaH.IIe TeOp.II.II OTHOC.IITenhHOCT.II Ha He38KOHHOM npeapaiUeH.II.II C.IICTeMbl 

OTC'IeTa B Teno OTC'I9T8 1 a Teno OTC'I9Ta - B MaTep.IIIO, 

Cneu.11anhH8SI .Teop.IISI OTHOC.IITenhHOCT.II <PopM.IIpyeT 38KOHbi .D.B.II)KeH.IISI MaTep.II.II 

He OTHOC.IITenhHO KOHKpeTHb!X MaTep.IIanhHb!X C.IICT9M HnH T8K H83b!B89Mb!X Ten OTC'IeTa 1 

a OTHOC.IIT9nhHO a6coniOTHO HHepuHanhHb!X C.IICTeM KOOp.lJ.HH8T 1 Bb!p8)K810IU.IIX B a6CTpaK

HOli <flopM'e CBCliCTB8 1 npHCyiU.IIe peanhHO, CyiUeCTByiOIUeMy HHepil.IIanhHOMy .lJ.BH)KeHHIO 
. x) 

Ten, KaK npaBHnhH,O OTM9Tlln n.r,Kap.z:r. : "••• HHepU.IIanhHaSI CHCT9M8 He o6SI38Tenh-

HO .z:r.on)KHa 6biTh npe.z:r.cTaaneHa ( un.11 pean.II30BaHa) KSK.IIM-n.II6o Ten oM .11nu cpe.z:r.ol1 1 

HO B np.IIHU.IIlle BCSIK8ll HHepU.II8nhH8ll CHCTeMa peanH3y9M81 TO 9CTh llp.IIHUHll.II8nhHO 

B03MO)KH0 1 'ITO KSKOe-nn6o Teno llOKOHTCll B H9li 1 XOTSI 6bl H Kp8TKOBpeM9HHO", 

C KOn.II'I9CTB9HHOli CTOpOHbl Bp9Mll H npOCTpaHCTBO, OTHOCSIIUCeCSI K KaKoli-nn6o 

C.IICTeM:e OTC'IeTa, onpe.z:r.enSIIOTCll BCeM XO.!J.OM npO.IICXO.lJ.liiUHX B M.!Ipe cpn3H'I9CKHX 

npoueCCOB 1 H8XO.lJ.liiUHXCll B onpe.z:r.eneHHOM OTHOWeH.IIH K .lJ.8HHOli C.IICT9Me KOOp.lJ.HH8T, 

Lleno ocnO)KHSieTCSI n.IIWh TeM o6cTOSITenhcTBOM, 'ITO, ncnonh3yll cTporoe onpe.z:r.eneH.IIe 

C.IICTeMbl OTC'IeTa 1 K8K a5CTp8KTHOli M8T9MSTH'IeCKOli CXeMbi 1 . Mbl M0)K9M TOnhKO 

ycnoaHo roaop.IITh o KaKHx-n.II6o npoueccax KaK o npoueccax 1 nponcxo.z:r.SILU.IIX B HeKo

Topoli CllCTeMe KOOp.lJ.HH8T, .[leliCTB.IITenhH0 1 6eCKOHe'IHOCTb' llpOCTp8HCTBeHHb!X H Bpe

MeHHOit ocell: 03H8'I89T1 'ITO K8)K.lJ.8ll CHCTeMa OTC'IeTa B npHHUHlle MO)KeT .6b!Th nc

nonh30B8H8 IinH npocTpaHcTBeHiw-apeMeHHOll: KOop.D..IIHaUH.II nro6biX co6brTHll: H npouec

coa, npOHCXO.lJ.liLUHX B MHpe, Cne.z:r.oaaTenhH01 H K8)K.lJ.b!ll: KOHKpeTHblli npouecc MO)KeT 

6b!Th OTHeCeH K nro6oll: CHCTeMe KOOp.lJ.HH8T, noaTOMy 1 .z:r.nll TOr0 1 'IT06bi BblliCHHTh 

npOCTp8HCTBeHHO- BpeMeHHYIO ?TpyKTypy O.!J.HO.fi C.IICT9Mbl no OTHOWe!IHIO K npoCTpau

CTBeHHO.fi BpeMeHHO.fi CTpyKType .z:r.pyro.fi CHCTeMbl OTCBeTa, nuaqe rOBOpll 1 ·YCT8HOB.IITh 

x) .· 
)Kypuan "Bonpocbi <Pnnoco<Pnn" N2 5 1952 r. cTp, 242. 
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11pOCTp8HCTBe!IHO-npeMeHHble npeo6pasOBaHIH1 1 He06XO.lll!MO BCSIKOMy paCCMOTpeHHOMy 

OTHOCl!TenbHO Cl!CTeMbl K nponeccy COI10CTaBl!Tb aHanOI'li'IHbJti nponecc 1 HaXO,llSIU.ll!tiCSI 

1 
B TeX me CaMb!X cPIISli'I9CKl!X ycnOBIISIX 1 HO yme OTHOCl!TenbHO .apyi'O!i Cl!CTeMbl K , 

noHCHHM 9TO Ha KOHKpeTHOM 11pl!Mepe, nyCTb .llnSI BhiSICHeHHSI 06IUei'O TeMna nponec

COB OTHOCUTenbHO CHCTeMbl K paCCMaTpHBaeTCSI pSI,ll TaKHX cPHSH'!eCKHX nponecCOB: 

KOne6aHUe onpe.aeneHOI'O aneKTpM'!eCKOI'O BH6paTopa, 110KOSIIUei'OCSI B CHCTeMe K; 

pa,llUOaKTHBHbJti pacna.a KaKnx-nu6o onpe.aeneHHh!X SI.llep, IIOKOSIIUHXCSI OTHOCHTenbHO 

CHCTeMbl K; ,llBUmeHHe npo.ayKTOB pacna.aa 9THX SI.llep OTHOCHTenbHO CHCTeMbl K; 

,llBHmeHHe aneKTpOHOB 1 yCKOpeHHh!X B KOHKpeTHOti Tpy6Ke~ 110KOSIIU91iCSI B CHCTeMe K; 

pacnpOCTpaHeHne CBeTa OTHOCHTenbHO CHCTeMbl K, HC11yiUeHHOI'O HCTO'IHHKOM 1 .110KOSI

llll!MCSI B 9T01i CHCTeMe OTC'!eTa (pSI.ll A), TOI',ll8 H rrpu pacCMOTpeHHH rrponeccOB 
1 . 

OTHOCHTe.ribHO CHCTeMbl K Mhl ,llO.rimHbl Bhi6paTb aH8.riOI'H'IHb!e cPUSH'IeCKH9 IIpOU:eCCbJ, 

KOTOpbie cocTaBSIT pSI.a B. Ho aTo 6y.ayT rro.ao6HhJe rrponecchi, a He Te me caMbie 

B 6yKB8nbHOM CMbiCne cnOB8 1 T8K K8K aneKTplP!eCKl!ti BH6p8TOp 1 p8,llH08KTHBHbie SI,llpa 

TeX )Ke aneMeHTOB 1 yCKOpHTenbHaSI Tpy6Ka II HCTO'IHHKH CBeTa ,llOnmHhl 6h!Tb BSSIThl 

. K1 
IIOKOillllHMIICSI y)!<e OTHOCHTenbHO CHCTeMbl , LJ:ucno Bhi6p8HHh!X ,llnSI paCCMOTpeHHSI 

nponeccos MO)KeT 6hiTb Heoi'paHu'!enao ysenn'!eHo, Bonee TOI'O, mo6oti rrpoucxo.aSIIUHii 

B MUpe cPUSU'!eCKUti rrponecc MOm~T 6h!Tb BKmoqeH B PSILl A, H eMy BCei',ll8 MOmeT 

6biTb COI10CT8Bnen 8H8nOI'H'IHhi1i npouecc, KOTOpblti He06XO,llHMO 6y.aeT .ll068BHTb ,llnSI 

paccMoTpeHHSI n pH.a B. 

npoTeK810IUIJe HeS8BHCHMO .apyi' OT LlPYI'8 cPHSH'!eCKHe rrponeCChl K8m,llOI'O pSI,lla 

H8XO.llSITCSI Mem.ay C06oif B O!Ipe.aeneHHbiX KHHeM8TM'!eCKHX COOTHO!lleHHSIX 1 KOTOpb!e 

!IpOSIBnSIIDTCSI 1 B '18CTHOCTH 1 B TOM 1 'ITO sa O,llHO KOne6aHUe STanOHHOI'O BH6paTopa 

pacrra.aaeTCSI orrpe.aeneHHaSI .aonn Bhi6paHHhiX pa.auoaKTHBHhiX SI.llep: cseT, oTpamaSicb 

OT .sepKan, pacrronomeHHbiX Ha HeKOTOpOM p8CCTOSIHHH 1 rrpoti.aeT STO paCCTOSIHHe orrpe-

.aeneHHOe 'IHCnO pas~ sneKTpOHhl 1 yCKOpeHHhJe B Tpy6Ke 
1

u a -qacTHUhl OT pacna.aa 

SI,llep MOI'yT npotiTH TOT me C8Mh!H OTpeSOK COOTBeTCTBYIDIUee 'IMCnO pas II T,,ll, 3TH 

cj:JusnqecKHMH nponeccaMn cyme-

CTByiDT o6oeKTHBH0 1 H ycTaHOBnenue HX npe,llCT8BnSieT OCUOBHYID Sa,lla'ly SKC119pHMeH

T8nbH01i cPHSHKH, nm6oe UCC~e,llOBanne K8KOI'o-nu6o nponecca BCei',lla cj:JaKTH'IeCKH co

CTOHT B HSy'!eHHH ei'o' CBOtiCTB 110 OTHO!lleHHID K .apyi'HMJ yme usyqeHHhiM 11p0U9CCBM, 

Coi'n8CHO 11pHHU:H!Iy OTHOCHTenbHOCTH, BCe cPHSH'!eCKUe SIBneHHSI !IpOTeKaiDT OTHO

CHT9nbHO pasnH'IHhiX HHepU:H8nbllh!X CIICTeM KOOp,llUHaT O.llHHaKOBhiM o6paSOM, 8 !IpUH-
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unne OTHOCJITenbHOCTH <PaKTnqecKJI n.aeT peqb o npoae.aeHHhiX B pa3nJiqHhiX JIHepunanb

HhiX CHCTeMaX CC>n~CT8BJ1eHHSIX lPH3nqeCKHX npoUeCCOB, B3S!Th!X npH O,lll!HX H TeX :lKe 

HaqaJlbHhiX yCJlOBliSIX B K8:lK.z:(Oil: CliCTeMe KOOp,llliH8T. QqeBH,llH0 0 qTo B H8116onee o6mell: 

MaTeM8TifqeCKOIJ: ¢opMynHpOBKe 9TOrO !1pliHUIIn8 peqb ,llOJ1:lKH8 II.llTII IIMeHHO 06 06'beK

TIIBHh!X OTHOllleHIISIX p83Jlllqllb!X lPII3HqecKIIX rrpoueCCOB. TaK, MO:lKHO 6y.aeT C,lleJ18Tb 

yTaep:lK,lleHne, qTo cornaCHO IIPHHUHIIy OTHOCHTeJlbHOCTH COOTHOllleHHe Me:lKp;y c!:JH3H

qecKHMH aennqnHaMn, xapaKTepu3yiOI.UHMH pa3nnqHhie cjm3nqecKue rrpouecchJ, ocTaeTCSI 

HeH3MeHHhiM B J1106b!X HHepUH8J1bllh!X CHCTeMaX KOOp.llHH8T ,llJlSI COOTBeTCTBYIOUlHX rrpo

ueCCOB, rrpoHCXO.llS!UlHX OTHOCHTeJlbHO 9THX CHCTeM B O.llHH8KOBbiX lPII3HqeCKHX ycno

~ 3Ta ¢opMynnpOaKa OTJlHqaeTCSI 60J1blll8il: 06UlHOCTbiO 1 qeM Tpe60B8HIJ8 IIHB8p11-

aHTHOCTII 38KOHOB Cpii31IKII OTHOCIITeJlbHO K8KIJX-Jlll60 KOHKpe!THhiX rrpeo6pa30B8Hllil: IlpO

CTp8HCTB8 ll BpeMeHn. 

B p8CCM8TpllB8eMOM IIpllMepe .llJlSI BhinOJilleHIISI IIpiiHUIIII8 OTHOCHTeJlbliOCTII ·'.aocTa

TOqHO 6y ,aeT Il0Tpe60B8Tb COXpaHeHIIS! COOTHOllleHHIJ: Me:lK.lly IIpoUeCC8MII pS!.ll8 ·B T8KII

MH :lKe, K8K COOTHOlli8HIIS! Me:lKLlY rrpoueccaJVliJ pSI.aa A. Borrpoc :lKe 0 TOM 1 K8K OTHO

CllTCSI o6m11ii TeMrr rrpoueccoa pSI.aa A K o6meMy TeMrry rrpoueccoa 6, nHaqe roaopSI, 

BOIIpOC 0 COOTHOllleHIJH Me:lK,ay apeMeHeM t B CIICTeMe K II apeMeHeM t' B cnc-

1 
TeMe K He MO:lKeT 6hiTb pellleH Ha ocH:oaaHnn rrpnHunna OTHocnTenbHOCTH. He pacno-

naraSI B ,aefiCTBIITeJlbliOCTH ,ll8Hllh!MII .llJlSI pellleHIIS! 9TOrO BOIIpoca, KJ18CCIJqeCK8SI <Pn-

3llK8 6e3.UOK838TeJ1bHO llpHHllM8J18 "' t' 1 _CqliT8SI lP8KTIJqecKII BpeMSI C8MOCTOSI- _ 

TeJlbHOit cyiuH?CTbiOJ He 38BIJCS!Uleil: II OT CBOHCTB ,llBII:lKeHHSI C8MOIJ: M8Tep1111. TonbKO 

C yCT8HOBJ1eHIIeM lP8KT8 He38BIICIJMOCTII CKOpOCTIJ CBeTa OT .llBII:lKeHI!SI IJCTOqHIIK8 

ll0S!BIIJ18Cb B03MO:lKHOCTb pellleHHSI BOIIpoca 0 COOTHOllleHIIIJ piiTMHKII rrpoueccoa, 

,llpOIICXO,llS!UlHX OTHOCIITeJlbHO p83JlllqHhiX CIICTeM KOOp,llliH8T. B 'cneUH8Jlbl!Oil: TeOpllll 

OTHOCIITeJlbHOCTH apeMSI 

peHua t = y t' + .L y x' 
c2 I 

OK838J10Cb 

r.ae 

CBSI3aHo c apeMe-HeM 
I/ 

y = 1/ (l - y_2 ) /2 

' . c 2 

t' COOTHOllleHneM rio-

, KOTopoe 03HaqaeT 1 

qTo npouecchi pSILla B OTnnqaroTcSI oT npoueccoa pSI.aa A o6meii pnTMIIKOH n HannqneM 

C.llBllr8 B O,llHOBpeMeHHOCTH. YlcllOJ1b3YSI npeo6p830B8HHSI llopeHua, MO:lKHO HenocpeLl-

CTBeHHO Bblp83HTb 9TH 06Ullle. p83J11JqliSI B XOLle npoueCCOB, nonyqiJB COOTHOllleHHe 
' . 1 

Me:lKLlY cKopocTSIMII LlBH:lKeHHSI cooTaeTCTayromux npoueccoa a cncTeMax K H K 1 

Bb!p8:lK8HHbiX B 8LlHHhiX ITpOCTp8HCTBeHHO-apeM8HllhiX 8LlllHllU8X. 3TO COOTHOlli8Hll8 

Me:lK,ay CKOpOCTS!MII- He TOJlbKO llOJlHOCTbiO TO:lKLleCTBeHHO rpynne llopeHU8 1 HO npeLl

CT8BJ1SI8T HellOCp8,llCTBeHHO Bhlp8>KeHU08 BHyTp8HHee COLl8p:lK8HII8 STOll: rpynnhl npe-
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o6pa3ona11nil, B CBH3M c rrocne..a.HuM yTBep)l<.LJ.eHMeM 6onee rrpanrrnhHO 6y .oeT rrony'lHTh 

sTo cooTHollleHue He H3 rrpeo6pa30Bamdi Jlopemw, a H3 rrp.riHUimon, rronomeHHhrx B oc

HoBy 06hi'li!OI'O llOCTpOeHHH TeO pHil OTHoCUTenhHOCTH II Co.oepmau.mx, K8K Mbl yme OTM€

qamr, cBe.oemr5i, .oocTaTo'IHhre .onn ycTaHoBnemrn cooTHOllleHIIH Mem.oy o6mefi p~TMII

TIIKofi rrpoueccoB B pa3nll'IHhiX CMCTeMax K00p.Ol!H8T, 

Yl3 cp8KT8 l!838BilCIIMOCTII CKOpOCTII CB8T8 OT COCT05IHil5I .OBII)l(81IIISI IICTO'IHIIK11 

, cne.oyeT, 'ITO, ecmr IIHTepecoBaThCH nHlllh CKopocThiO pacnpocTpaHeHIIH CBeTa, a He 

ero '!acToToi1, TO B p5i.o A II E MoryT 6hiTh BKniO'lel!hr .onsr paccMoTperriiH npouecchr, 

COCTOHUUie B .LJ.Blf)l(8HIIII O.OHOI'O II TOI'O me cpOTOHa OTHOCIITenhHO pa3nii'!Hh!X CIICTeM 

1 K II K ·• By ..a. eM C'IIIT8Th CIICTeMy K IICXO.LJ.Hofi CIICTeMoit, B KOTopofi cKopocTH .OBIIme-

HilS! B pa3ntl'!Hh!X rrpoueccax He 38BIICHT OT HarrpaBn8HIIH .lJ.BII)l(8Hl!SI Il HBXO.OHTCH Mem

.OY co6ofi B onpe.oeneHHh!X KIIH8M8TII'l8CKIIX OTH0lll8HII5IX, Tor.oa, ecnii CB8T OTHOCI!Tenb• 

HO IICXO.lJ.HOit CIICT8Mbl K pacnpocTp8H5I8TCH CO CKOpOCTh~ C, TO OTHOCIITenhHO CIICTe-

Mbl K} OH .LJ.On)K8H IIM8Th CKOpOCTh C- V B HanpaBneHIIII .OBII)l(8HIHI CIICT8Mhi 

K 1 
u c + v - B npoTIIBononomHOM HanpaBneHuH. 3To 3aKniO'leHIIe B o6menpHHHTOM 

II3nomeHIIII TeOpiiii OTHOCIITenhHOCTII CnlllllKOM ll0Cll8lllHO OT6paCb!B88TC5I KaK Olllii60'l-

HOe, '18M II ycTp8HSI8TCH B03MOmHOCTh O'l8Hh rrpQCTOI'O ll0HIIM8HIISI T80piiii OTHOCIITOnh

HOCTII, Ha caMoM .oene ·cKopocTh CBeTa oTHOCI!TenhHO CIICTeMbi K 
1

, BbipameHHaH c 

HoMOIIlplO rrpocTp8HCTB8HHO-Bp8M8HHbiX 0.LJ.IIHIIU 1 OTHOCHIUliXCH B paCCM8TpiiB88MOM cny-

'!ae K cHcTeMe K, .oeitcTBHTenhHO panHa c-v B O.OHOM HarrpanneHIIII II C + V 

B .opyroM. A.3itHlllTeitH B cBoeit 3HaMeHI!TOit pa6oTe "K sneKTpO.O!IHBMI!Ke .LJ.Bilmymux-

1 
CH Ten" llOCTBBIIn BOllpOC 0 cyiUeCTBOBBHIIII B CIICT8Me K CB08I'O C0,6CTB8HHOI'O Bpe-

M8Hli t' 1 KOTOpoe T8'!8T T8KIIM 06pa30M 1 'ITO CKOpOCTh pacnpOCTp8H8HIISI CBeTa 

. 1 
OTHOCIIT8nhHO CliCT8Mbi K B HOBhlX npOCTp8HCTB8HHO-npeM8HHbiX 8.LJ.IIHIIU8X rrp!IHI!MaeT 

3!!8'!8111!8 C, .LJ.nH ycTBHOBneHI{H CBH31! C06CTB0HHOI'O BpeMeHH C BpeMeHeM · IICXO.OHOfi 

CliCT8Mbi K ( "'rrOKOHIU8HC5I CIICTeMa"') OH paCCMOTpen pacrrpOCTpaHeHI!e CBeTa OTHOCI!-

J . 
TenhHo K ('nnl!.%ymaHcsr cncTeMa"), noTpe6onaB 'lT06hi 3TOMY .OBI!meHniO cooTBeT-

CTBOBanH CKOpOCTII c-v c +v 

MeHHhiX e.onHIIU cncTeMbi K II cKopocTh C 

np!I l!CllOnh30B8HIIII rrpOCTpaHCTB8HHO-npe

J 
B e.onH!Iuax cllcTeMbi K • Ho BMeCTO pa3-

liCH8Hl!SI TOI'O o6CTOSITenbCTB8 1 'ITO HBnii'll!e B .lJ.BIImyiUefiCH CIICTeMe C06CTB8HHOI'O Bpe

M0HII t' , oTn!I'!Horo oT apeMeHII ncxo.ouoit cncTeMhi 1 03Ha'laeT cymecTBOBBHI!e o6IU!IX 

.D.n5I BCeX npoueCCOB B CIICTeMe K J II3M8H8HIIfi piiTMIIKll no OTHOllleHJI!O K pHTMHKe 

npoueccoB B ncxo.ouoit cncTeMe K, A.3fiHlllTeitn o6paTnncsr K paccym.oeHI!HM ois oco6ofi 

pOnll CIIHXpOHI!38Ullll '18COB CBeTOBhiM CIII'HBnOM, 
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Y 
,Kl • • 

TBep)!{.ll8SI 1 'ITO B CHCTeMe 1 .llBH)!{yll(eHCSI OTHOCHTeJibHO HCXO.llHOH CHCTeMbl 

K CO CKOpOCTbiO V 1 CKOpOCTb p8CIIpOCTp8HeHHSI CBeT8 1 Bblp8:rKeHH8SI B IIpOCTp8HCTBeH-

HO -apeMeHHbiX M8CWT868X HCXO.llHOH CHCTeMbl 1 p8BH8 c- v H c + v (HJIH B o6-

x ( 2 25· 28x)V' " 8" 8" meM cnyqae uc ~ c -v m - v "'os , r.ue yron B CHCTeMe 

1 
K Me)!{.lly H8IIp8BJieHHeM p8CIIpOCTp8HeHHSI CBeTa H H8IIp8BJieHHeM .llBH.):l(eHHSI CHCTeMhl ) 1 

KJ18CCH'IeCK8SI tPH3HK8 BOBCe He COBepwan8 OWH6KH. Ee OWH6Ka COCTOSIJ18 B TOM, 'ITO 

p8CCM8TpHBasr H30JIHpOB8HHO npouecc p8cnpocTp8HeHHSI caeT8 1 oHa .ua)!{e He o6cy;a::..n8na 

B03MO)!{HOCTH COOTBeTCTByiOlUHX H3MeHeHHH BO BCeX tPH3H'IeCKHX rrpoueCC8X 1 IIpHBO.llSI-

ll(HX K p8CIIpOCTp8HeHHIO rrpHHUHII8 OTHOCHTeJibHOCTH H8 BCe rrpoueCCbl 1 BKniO'I8SI H 

9JleKTpOM8I'HHTHbie. I13 IIpHHUHII8 OTHOCHTeJibHOCTH 1 IIpHHSITOI'O B H8H6onee o6meil: tiJop-

1 
Me, BOBCe He cne.nyeT, 'ITO CKOpOCTb CBeTa OTHOCHTeJibHO .llBH)!{ylUeHCSI CHCTeMhl K 1 

orrpe.neneHH8SI ITO e.nHHOMy 86COJIIOTHOMY BpeMeHH KJI8CCH'IeCKOil: tPH3HKH 1 He MO)!{eT 

6h!Tb p8BH8 c-v B H8IIp8BJieHHH .dBH)!{eHHSI CHCTeMbl If c + V - B rrpOTHBOIIO-

JIO)!{HOM H8IIp8BJieHHH. npHHUHII OTHOCHTeJibHOCTH H8 C8MOM .Ilene TOJibKO YTBep)!{.ll8eT 1 

1 
'ITO OTHOWei!He CKOpOCTlf CBeTa B CHCTeMe K K CKOpOCTSIM .llBH)!{eHHSI .llJISI JII06hiX 

.llPYI'HX npoueCCOB; npOHCXO.llSilUHX B 9TOH CHCTeMe, .ll0Jl)!{H0 6hiTb TO'IHO T81\HM )!{e 1 . 
K8K H OTHOULeHne CKOpOCTH CBeTa K CKOpOCTSIM 8H8JIOI'lf'IHbiX tPH3H'IeCKHX npoueCCOB 

B HCXO.llHOil: CHCTeMe K. MO)!{HO IIOK838Tb1 'ITO .llJISI BbiiiOJIHeHHSI IIpHHUHII8 OTHOCHTeJih" 
• ·1 

HOCTH He06XO.llHM0 1 'IT06h! B .llBH)!{yll(eil:CSI CHCTeMe K IIpOH30WJIH BCeo6ll(He H3Me-

HeHHSI B CKOpOCTSIX .llBlf)!{eHHSI BCeX npoUeCCOB 1 y .llOBJieTBOpSIIOWHe .llBYM CJie.llyiOlUHM 

yCJIOBHSIM: 

1) Ansr n106oro npouecca p83HOCTh Me)!{.llY BpeMeneM p8cnpocTp8HeHHSI 118 ne

KOTopoe paccTOSIIIHe B O.llHOM H8rrp8BneiiHH H apeMelleM p8crrpocTp811eiiHSI B o6paTIIOM 

118IIp8BJieHHH .ll0Jl)!{ll8 6b!Tb paBH8 TOil: )!{e BeJIH'IHHe 1 ·'ITO H .llJlSI CBeTa. 

2) OTnoweiiHe cyMM8pHoro apeMmm pacnpocTp8HeHHSI K8Koro-nH6o npouecca 

H8 HeKOTOpoe p8CCTOSIHHe H 06p8TIIO K CYMM8piiOMy BpeMeiiH pacrrpOCTp811eiiHSI CBeTa 

1 
118 sTo )!{e p8CCTOSIHHe H o6paTIIO .llOJI)KIIO OCT8B8ThCSI B .llBH)!{ymeil:csr cHcTeMe K 

T8KHM )!{e 1 K8K H B HCXO.lliiOH CHCTeMe .llJlSI COOTBeTCTBYIOWei'O npouecca. 

x) . 
l13 9THX ycnOBHH O.llii03118'IHO BbiTeKaeT COOTHOWeHHe 1 CBSI3b!B8IOWee .llJlSI 

K8KOI'O-JIH60 rrpOH3BOJlbHOI'O tPH3H'IeCKOI'O ~poueCC8 CKOpOCTb .llBH)!{eiiHSI ux(O") 

x) 
CM. n PHJIO)!{eiiHe 1. 
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1 
OTHOCHTeJlbHO .llBH:lKyWetl:CR CHCTeMbl K CO CKOpOCTblO .llBH:lKeHHR u OTHOCHTen~o-

HO HCXO.llHOtl: CHCTeMbl~ K .llmi aHanorH'IHOrO nponecca, 'npOHCXO.llSIWero B TeX :lKe 

cpH3H'IeCKHX ycnOBHSIXo 3TO COOTHOWeHHe HMeeT CJleLiyiOWHtl: BHLI: · 

H 1 B 'I8CTHOCTH 1 

u"(8")=- u(1-v'/c2) 

ux (0) 

( 1 - ..Y..
2 

Sin 20"P'+ ..!!.Y- Cos 8" 
, c 2 c2 

. u ( 1 - _y_') . 
C2 

1 + uv 
---;2 

H 

u(1-~) 
u:< (71) = ---=------'c=--'--

1 - _l!Y_ 
c2 

(a) 

8 npHBe.lleHHOM COOTHOuieHHH Ha SI3hlKe KJ18CCH'IeCKHX npeLICTasneHHtl: 0 speMeHH 

H npOCTp8HC.TBe Bblp6:lK8IOTCSI Jle:lK8WHe B OCHOBe cnenH8JlbHOil TeOpHH OTHOCHTeJlbHO

CTH H3MeHeHHSI CKOpOCTetl: .llBH:lKeJ:IHSI BO BCeB03MO:lKHblX nponeccax B pa3nH'IHblX HHep-

1.1H8JlbHbiX CHCTeMaX KOOp.llHHaT. 

MsMeHeHHe CKOpOcTetl: npOCTpaHCTBeHHOrO nepeMeWeHHSI JlnH BCeX 6e3 HCKJliO'le-· 
. . . 1 

. HHSI nponecC~B 1 npOHCXO.llSIWHX B .llBH:lKyiUeli:CSI CHCTeMe K 1 .llOJl:lKHO C He06XO.llHMO-

CTbJ? conpOBO:lK.ll8TbCSI COOTBeTCTByiOWHM H3MeHeHHeM H BCeX .llpyrHX qiopM .llBH:lKeHHSI 

MaTepHH 1 B TOM 'IHCne H He CBO.llHMhlX K MexaHH'IeCKOMy .llBH:lKeHHIOo Cne.llOBaTenbH01 
,. • ~ 0 

B .i:tBH:lKyWetl:CH CHCTeMe no OTHOWeHHIO K HCXO.llHOtl: CHCTeMe 1 KOTopyiO Mbl ycnOBHO 

.C'IHTaeM HenO.llBH:lKHOtl:1 H3MeHHTCH. He ·TOJlbKO CKOpOCTb pacnpocTpaHeiiHSI CBeTa H 

C.KOpOCTb .llBH :lKeHHSI anbcj:Ja-qacTHII 1 HCnyweHHbiX nOKOSIWHMHCSI B 9TOtl: CHCTeMe R.llpa-. . 

MH 1 HO COOTBeTCTBeiiHO Tpe60B8HHIO npHHIIHna OTHOCHTeJlbHOCTH H3MeHHTCSI T6K:lKe ne

P!'!O~ nonypacna.lla .ll6HHbiX H.llep1 H3MeHHTCSI H 'I8CTOTa CBeTa1 H3nyqaeMoro nOKOSIWH

MHCSI ·s ;;otl: cacTeMe aToMaMH H T • .ll. A aTo osiiaqaeT, 'ITO HHKaKoro H3MeHeHHSI cKo

pocTH npouecca a .llBH:lKymetl:cSI· cHcTeMe He cywecTayeT no OTHOWeHHIO K .llpyrnM 

nponeccaM. B 9TOtl: ~HCTeMeo llet!:CTBHTenbH01 BCe cpH3H'IeCKHe nponeCCbl H3MeHHJlH 

CBOIO CKOpOCTb T8KHM o6pa30M 1 'ITO COOTHOWC~He Me:lK.llY CKOpOCTSIMH .llBH:lKeHHSI B 

STHX nponeccax OCT8nOCb TO'IHO T8KHM :lKe 1 K6K H B HCXO.llHOtl: CHCTeMe .llJlSI TeX :lKe 
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npoueccos. YlaMeHeHHH :lKe s tPII3HqecKHX npoueccax .llBII:lKYIUetlcg CIICTeMbi o6Hapy:lKH

saiOT ce6g TOllbKO IIO OTHOIUeHIIIO K IIpoueccaM, BOCIIpOII3Be,lleHHbiM B TeX :lKe ycno

BIISIX B .llpyrotl CIIC;:'eMe, TaKliM o6paaOM 1 peanbHO cyrueCTBYIOT TOnbKO OTHOCIITenbHbie 

II3MeHeHIISI CKOpOCTeft .llBII:lKeHIIst BO BCeX cp!I31IqecKIIX 1IpOUeCC8X1 T,e, II3MeHeHIISI IIpO

UeCCOB1 IIpOIICXO.llSilUIIX B O.llHOtl HHepUII8llbHOtl CHCTeMe 1 IIO OTHOWeHHIO K IIpoueccaM1 

IIpOIICXOJlSilUIIM B ,llpyroft HHepUII8llbHOft CIICTeMe, 3TIIMH OTHOCIITellbHbiMH H3MeHeHHSI

MH CKOpOCTeft tPH3HqecKHX IIpOUeCCOB H o6yCli8BliHB8eTCSI IIOCTOSIHCTBO CKOpOCTII pac

IIpOCTpaHeHHSI CBeTa OTHOCIITellbHO niOf>biX HHepuHanbHblX CIICTeM KOOp,llHH8T, Ha,llO 

IIOHSITb, qTO IIOCTOSIHCTBO CKOpOCTII CBeTa xapaKTepHayeT He CTOllbKO C8M npouecc pac

IIpOcTpaHeHHSI, CBeTa, CKOllbKO ero OTHOWeHHe K .llpyrHM c!?H31IqecKHM npoueccaM, 

TaKHM o6paaoM, erue s paMKax .llopenSITHBIICTCKoft MexaHHKH MO:lKHO 6bmo 6bi 

yCT8HOBHTb1 qTo .llliSI tPII31IqecKHX 1Ip0U9CCOB B BenHqiiH8X CKOpOCTeft pacnpOCTp8H9HIISI 

OTHOCHTenbHO H9KOTOpotl IIHepuHanbHOtl CIICT9Mbl KOOp,llHH8T OK83biB8eTCSI B03MO:lKHbiM 

.llOIIyCTHTb TBKYIO 38BIICIIMOCTb OT H8IIpaaneHHSI1 KOTopyiO HHK8KHMII cpH3HqeCKIIMH 

Ollb!T8MH B .ll8HHOtl CHCTeMe H9B03MO:lKHO OTnHqHTb OT cnyqag H30TpOIIHOI'O npOCTpaH

CTBa, B peanHaauHH aToft soaMO:lKHOCTH H cocTOIIT e.llHHCTBeHHbiA cnoco6 ocyruecTane

HIISI B IIpllpO.lle He38BIICIIMOCTII CKOpOCTII paCIIpOCTpaHeHHSI CBeTa OT .llB!I:lKeHHSI HCTOq

HHKa 6ea HapyiueHHSI 1Ip!IHUIIII8 OTHOCH·TenbHOCTll, 

HeB03MO:lKHO 38.ll8Tb T8KOe a6coniOTH'oe BpeMS11 npH HCIIOllb30B8HIIH KOTOporo 

Y.ll8nOCb 6b! Bblp83HTb OTHOCHTenbHO paanHqHblX HHepUH8nbHbiX CHCTeM KOOp,llHH8T. 

CKOpOCTH IIpOHCXO.llSilUHX B MHpe IIpOUeCCOB He38BIICIIMO OT HanpasneHKSI0 TaKOe speMSI 

6y ,lleT HepaBHOIIpaBHO OTHOCHTbCSI K pa~niiqHbiM HH9pUH8nbHbiM CHCTeMaM KOOp.llHH8T1 

·Bbi,lleliSISI 113 HHX BC9I'.lll!. nHWb O.llHY CHCTeMy 1 OTHOCHTenbHO KOTOpOft CKOpOCTII cpH3H-

qeCKHX npoueccoa onpe.llenSIIOTCSI HeaasHCIIMO OT HanpasneHHSI pacnpocTpaHeHHSI, TaK, 

IIpH HCII0llb30B8HIIH H8MII paHee BpeMeHH H COOTBeTCTByiOIUIIX eMy npOCTpaHCTBeH-

HbiX e.llHHIIU nHWb OTHOCHTenbHO HCXOJ:lHOtl cHcTeMbi K CKOpocTH cpHaHqecKHX npouec

cos Bbip8:lK8liHCb HeS8BHCHMO OT HanpaaneHKSI pacnpOCTpaHeHHSI, B lli060tl .llpyrotl HHep

UHMbHOit CHCTeMe KOOp.llHH8T1 ,llBH:lKyiUeftcg OTHOCHTellbHO HCXO.ZJliOft1 npH liCIIOllb30B8-

HHH speMeHH t BbiSIBnsteTCSI o6ruaSI .llliSI acex npoueccos a~HaOTponHSI, KOTopag He 

HapywaeT npHHUHII8 OTHOCIIT9llbHOCTH H 1 cne,llOB8T9llbH01 He MO:lKeT 6b!Tb. 06Hapy:lKeHa 

HHK8KHMH OllbiT8MH BHyTpH ,ll8HHOtl CIICTeMbl, Ho TeM He MeHee STa 8HII30Tp01IIISI B 

1 
npoueccax CIICTeMbl K CyiUeCTByeT 06'beKTHBHO IIO OTHOW9HIIIO K npoueccaM B HCXO.ll-

HOft CHCTeMe K H npOS1BliS19TCSI Ha Ollb!Te B KaqeCTBe MHOI'OqiiClleHHbiX penSITHBHCTCKIIX 
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1 
ScPcPeKTOBe Ho 'I'aK K8K HHepuHaJJbH8SI CHCTeMa K UO CBOHM cPH3H'ieCKHM CBOilCTBaM 

UOJIHOCTbiO paBHOnpaBH8 C HCXO~HOil CHCTeMOlt 1 TO ~OJJ)KHO CyLUeCTBOB8Tb BpeMSI t' H 

COOTBeTCTBYIOLUH.e eMy npoCTpaHCTBeHHbie e~HHHUhi 1 rlpn H.Cll0Jlh30B8HHH KOTOpbiX nso

TpOUH.SI B CKOpOCTSIX1 npOH.CXO~SilUHX B MHpe cPH.3H.'ieCKH.X npOU9CCOB H.MeeT ,M9CTO TOJJb-

. 1 
KO OTHOCH.TeiJhHO CHCTeMhl, K • B 9TOM CJly'iae npH Bb!pa)KeHH.H CKOpOCTeit cPH3H.'ieCKH.X 

npoueccoa a cucTeMe K, npHHSIToil paHee sa ncxo~Hyro, o6Hapy*H.TCSI aHusoTponuSI, 

COOTB9TCTBYIOLU8SI. COOTHOWeHH.IO (a) C H.SMeHeHHhiM 3H8KOM OTHOCHTeJlbHOH CKOpOCTH. 

~BH.)KeHH.SI CHCTeM KOOp~nHaT. 

TaKHM o5pasoM1 nocne Toro; xax ycTaHoaneHa e~HHCTBeHHaSI BOSMO*HOCTh' 

COBMeiUeHH.SI ciJaKT8 HesaBHCH.MOCTH. CKOpOCTH pacnpocTpaHeHHSI CBeTa OT ~BH)KeHHSI nc

TO'iHH.Ka C npnliUH.UOM OTHOCHTeJlbHOCTH. 1 COCTOSIIU8SI B ~ony.IUeHHSIX BCeo6IUHX OTHOCM

T9JlhHbiX H.3M9H9HH.J1 B CKOpOCTSIX cPH.3H.'ieCKH.X npoueCC.OB 1 Mbl C Hens6e)KH0CThiO ~OJJ)K-
1 . 

Hhi npn~TH K npnsHaHHIO cyruecTsoaaHnSI B cncTeMe K co5CTBeHHoro speMenn t' 

OTJlH.'iHOrO OT BPeMenn H.CXO~HOil CH.CT9Mblo BpeMSI B ~BH)KyWeilcSI CHCTeMe KOOp~nHaT, 

onpe~enSI.eMoe He xaxnMW""TO oco6o Bhi6paHHhiMn nsMepn·renhHhiMH npoue~ypaMn, a OT

HeceHHhiMH K 9TOil CHCTeMe cPH.3H'i9CKHMH. npoueCC8MH. 1 OKa3b!B89TCSI OTJJH.'iHbiM OT Bpe

M9HH B ~pyrnX CHCT9M8X B CH.Jly CYIU9CTBOBaH':SI OTHOCH.TeJlhHblX H.3M9HeHH.il B ~BH)Ke

HHH M8Tepnu. noaTOMy He. CJJe~yeT y ~H.BJlSITbCSI TO My 1 'iTO UpOMe:>eyTKy M9)K~y ~By-

MSI KOHKpeTHblMH. C06biTIISIMH. 1 npOH.Cill9llillH.MH. B M1Ipe 1 B pa3Hb!X H.HepunaJJbHbiX CH.CTe

. Max COOTBeTCTBYIOT p83JlH.'iHbl9 IIHTepB8Jlbl- BpeMeHli. Be~b 9TOT pesyJJhTaT 03Ha'i89T 

TOJlbK0 1 'iTO. sa ~aHHbifl: npoMe:lKyTOK a pasHbiX cucTeMax ycne10T npousoil:Tn pasnn'i-

Hble B KOJlli'i9CTB9HHOM OTHOW9HH.H. H3M9HeHH.SI B O~H.HaKOBbiX npoueccax. 

Orpann'ieHHOCTh xnaccn'iecxnx npe~cTasneHnlt o BpeMeHn n o npocTpaHCTBe co

CTOH.T He B TOM 1 'iTO npn pacnpocTpaHeHnn npoueccos B pasnn'iHhiX nHepunanhHhiX 

CH.CTeMax H.CUOJlh3yeTCSI apeMSI O~HOfl: H.CXO.!J.HOfl: 'cHCT9Mb!1 a B TOM 1 'iTO 9TO Bp9MSI 

HCXOLlHOlt CHCT9Mbl C'iliT89TCSI e~HHCTBeHHO. B03M0)KHbiM. CaMO )Ke pacc'MoTpeHHe KHH9"" 

M8TH.'i9CKHX xapaKTepHCTHK cPH3H'i9CKHX npouecCOB OTHOCIITeJlbHO O~HOfi H.HepUHaJJb-

HOfi CHCT9Mbi, MCUOJlh3YIOIUee · Bp.eMSI .D.pyrolt HHepU1i8JlhHOfi ClfCTeMbl1 .zlonyCTHM01 x.o

H9'iH01 H B paMxax pemtTHBHCTCKHX npe~cTasneHHlt o speMeHH H npocTpaHCTBe. TaH:,_ 

' 
HanpMMep 1 K8K B KJJaCCH'i9CKOil 1 T8K H B peJJSITHBHCTCKOH TeOpHH MO)KeT 6biTh UOCTas-. 

neH cne.D.y!Oru~lt sonpoc: B Te'ieHHe xaxoro apeMeHH B HexoTopoil: cucTeMe pacn·pocTpa....,: 

HSieTCSI CB9T OT O~Horo KOHU8 CTep)KHSI ~0 ero ~pyroro KOHU8 1 eCJJH CTetJ*~-~~ :~BM)i{eTC,H' 
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B .ll8!1110il ,CIICT9Me CO CKOpOCTbiO V ? B KJ18CCII'l9CiWil Teopllll OTB9T 6y .ll9T H8it.ll911 

llpOCTO .ll9J19HH9M .llJlHHbl CT9p)KHSI 118 CKOpOCTh CBeTa OTHOCIIT9J1bHO aTOI'O CT9p)K!!SJ1 

paBHyiO B 38BIICUMOCTH OT Hallp8BJ19HUSI pacrrpOCTp8H9HHSI C89T8 B9JlH'liiH9 ( C - V) 

11nu ( c + v ) , B penSITUBIICTCKOit Teop!IH .na)Ke rrpn O.llHOCTopoHHeM rroHHMBHIIH no-. 

CTOIIHCT8a CKOpOCTH pacrrpOCTp8!!9HUSI C89T8 OTHOCHT9JlhHO paanHqHhiX IIH9pUU8JlbllhlX 

CIICT9M llll OCHOB9 npeo6paaOB8HHil nop9HU8. 6y.neT Htlil.IJ:9H OT89T1 paBHhlil 'l8CTHOMy 

OT .ll9J19HIISI .llJliiHhl .llBII)KYLU9I'OCSI CT9p)Kl!SI C Y'l9TOM ero COKp81ll~HIISI (HH8'19 I'080pst 1 

.llJlHHhl CT9p)KHSI B HCXO.llHOil CIICT9M9) Ha. CKOpOCTb C89Ta OTIIOCHT9Jlb;~o .llB~DKYlU9I'O
C51 CT9p)«HH 1 orrpe.neneHHYIO IIO npeMeHJI IICXO.UHOlt C!fCT'ilM1ol1 TO 9CTh ){a 89Jlii'IHHy1 

TlliOIW paany;o , ( C - V ) 111111 ( c + v) , no.no6HSSI aa.naqa 8CTpeqaeTCH 1 H81IpUM9p1 

B iiMllynh>SlOil T9XHIIK9 llpll Ollp9.ll31Ielll1H BpeM9Hlf COB!la.UeHlHI .llBYX ::lJHlK1'pll'l9CKIIX 

HMllyJlhCOB 1 pacnpOCTpaHSIIOLUIIXCii HO FlhiCOKO'l.aCTOThvMY Ka69lll0 HaBCTpe'Iy .npyr .npy

ry, 11 rrpn rro.nc'leTe • 'lucna coy .napeHuil 'laCTHU Ha ncrpe'IHh.IX IIY'IKax, Bo acex aTIIX 

38.ll8'18X IIp0113BO.lliiTCSI IIpOCT09 CJ10)K9!1119 C~opocTeil, TaK KaK cnaraeMI>I9 8b!p8)K9Hbl 

B O.llHIIX II Tex )K9 rrpOCTpaHCT~eHHO-speMeHHbiX e.niiHIIUax. Penst~IIBIICTCKBSI. )K9 cpop

Myna CJ10)K9HHSI CKOpOCTeil OTHOCIITCSI K CKOpOCTSIM 1 8hlp8)K9~HhiM C IIOMOLUhiO OTJlU'l

HhlX .npyr OT .npyra IIpOCTpaHCTB9HHO-apeMeHHhiX 9.llHHHU pa3Jlii'IHhiX CIICT9M KOOp.llii

HaT, 0TJ111'IH9 ee OT cpopMynhi· IIpOCTOI'C!, CJ10)K9!111SI KaK paa II o6yCJ108J19HO Y'l9TOM paa• 

Jlii'IIISI 9.llHHHU 113M9p9HHSI, 0co6eHHOCTb rrpaallna CJ10)K9HHH CKOpOCTeil 8 TeOpllll OTHO

CUT9Jlb!IOCTH · TOil . )K9 CaM oil IIp11pO.llhl 1 'ITO H OC069HHOCTb 8hi'IHCJ19HIISI o6ruero' 89Ca 

Tena, ecn11 nee o.nHoil ero qacTH Bhxpa)KeH a KllnorpaMMax, a .npyr.oit - 8 cpyHTax, · 

Hoahle rrpeo6paao8aHIISJ 1 CBH3hiBa!Orune npocTpaHCT8.eHH0-8peMeHHhl9, KOOP.lliiHaThl 

O.llHOA 11!19pUHanhHOlt CHCT9Mbl C KOOp.lliiHaTaMII .npyrolt CIICT9Mh11 MOI'yT 6b!Th !191IO

cpe.ncTB9HHO Hail:.neHhl H3 COOTHOW9HIIH (a) rrpH paCCMOTpeHHII J1106oro cpH311'19CKOI'Q 
. . x) . . 

rrpouecca 0 npeo6pa30BaHIISI IIpll aTOM 118XO.llSITCH 113 ycnOBIIH 1 'ITO. CKOpOCTh H9KOTO-

J 
poro npouecca a .UBH)KyrueAcst cucTeMe K , paaHaH rrpu orrpe.nene111111 no apeMeHH 

IICXO.llHOA CIICT9Mbl U "( tr) 1 B cnyqa'e orrpe.neneHHH B ItpOCTp8HCT89HHO-apeMeH-

HhiX 9.llHHIIUaX C06CTB9HHOil CIICT9Mhl K 1 
.ll0n)KH8 '6b!Tb p.aaHa1 H938BIICIIMO OT Harrpaa

J19HHH .llBII)K9!1Hii1 TOil )K9 B9Jlll'lllll9 1 'ITO II CKOpOCTb 8118J10I'Il'IHOI'O qiuaU'l9CKOI'O rrpo-

uecca B HCXO.llHOA CI!CT9M9 1 TO eCTh pasHa U , 06bi'IHO rrpu orrpe.neneHIIIl rrpeo6pa-:-

30B8!1111t .nopeHua TaK BC9I'.ll8 H IIOCTYII810T1 110 TOlxhKO BM9CTO, IIp01!3BOJlh!IOI'O cpHall

'l9CKOI'O rrpouecca paccMaTpuaaiOT cooTHoweime (a) :numb .nnH pacrrpocTpaHeHHH 

x) CM, npunO)K9!1H9 11. 

I 
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CBeTa, KOr.Oa U =C. 0TC!0.08 ll: nonyqaeTCSI nO)l<HOe Brie'laTneHHe, 'ITO npHBO.Oil:Mhie. 

B 050CHOB8Hil:e HOBbiX tPH3H'IeCKHX CBOHCTB ripOCTp8!ICTBa ll: BpeMeHH 'IY:lK.Oble HayKe 

MBXHCTCKHe paccy:lK,neHHSI o5 oco5oii ponu caeToaoii CHPHanuaanuH H o npHHUHnHanh

HOM 3H8'1eHHH Bb!50pa ll:3MepuTenbHOH Orrep8UHH HMelOT 5y.OTO 5b! OTHOUieHHe K C8MO

My cpll:3H'IeCKOMY CO,nep:lKaHH!O TeOpHH. ( 3TO aa5ny:lK.OeHue 0 3H8'1eHHH CBeTOBOH 

CHrHanH38Uil:H B TeopHH OTHOCHTenbHOCTH H8CTOnbKO BenHK0 1 'ITO HeKOTOpbie 8BTOpbl 

llbiTanHCb 050CHOB8Tb ero C ll031l:Uil:H .OHaneKTH'IeCKOrO M8TepuanH3M8) • nosTOMy 0 

ecnu H nonhaoaaTbCSI paccMOTpeHHeM pacnpocTpaHeHHSI caeTa .onH onpe.oeneHHSI npe

o5paaoaaHHH nopeHua, TO cne.oyeT nOMHHTb, 'ITO .onH aToll: uenH npHro.oeH H nro5oii 

.opyroii tPH3H'IecKHH npouecc. KpoMe Toro, cne.oyeT noMHHTb, 'ITO npOH3BOnbHO Bhr-

5paHHhiif npouecc Bb!CTynaeT 3.0eCb He B BH,Oe Henocpe,nCTBeHHOH CHrHanH38Uil:H Hnll: 

H3MepHTenbHOH onepaUHH 0 a K8K CBSI3yiOUiee 

,OnSI yCTSHOBneHHSI COOTHOUiellHH Me:lK.OY 05'beKTHBHb!Mil: npOCTp8HCTBeHHo-apeMeHHb!Ml1 

BenH'IHH8MH B pa3nH'IHbiX . .OBH:lKY!llHXCSI CHCTeMaX. 

XapaKTepHbre oco5eHHOCTH HOBbiX npOCTpaHCTBeHHO-apeMeHHbiX COOTHOUieHHH1 

COOTBeTCTBY!O!llliX Ccp0pMynHpOB8HHbiM B COOTHOIIIeHHH (a) OTHOCHTenbHbiM H3MeHeHHSIM 

B .OBH:lK9Hil:H MaTepHH 0 MO:lKHO llOHSITb ll:3 UpOCTOX:O 8HanH3S COOTHOIIIeHHSI (a). TaK 1 

HanpHMep, OTHOCHTenbHOCTb O,OHOBpeMeHHOCTH cne,nyer ll:3 TOrO .tPSKT8 1 'ITO .OnSI BC9X 

tPH3H'IeCKHX npmiecCOB CKOpOCTH ·.oBH:lKeHHSI OTHOCHTenbHO O,OHOH CHCTeMbi 0 onpe,ne

neHHbie no BpeMeHH ,npyroii CHCT9Mb1 0 05Hapy:lKHB8!0T TaKyiO 38Bil:CHMOCTb OT HanpaBne-

HHSI1 'ITO Bp9MSI .OBH:lKeHHSI B O.OHOM HanpaaneHHH OTnH'IaeTCSI OT BpeMeHH .OBH:lKeHHSI B 

o5paTHOM HarrpaaneHHH Ha nocTOSIHHYIO .onH acex npoueccoa aenH'IHHY. 

C ,npyrofi CTOp0Hbl 1 paanH'IIl:e B O.OHOBpeMeHHOCTH .OBH:lKYlllHXCSI ,npyr OTHOCH

TenbHO ,npyra CHCTeM · Bb!3biBaeT OTHOCHTenbHbi9 H3MeHeHHSI ll: B flllOCTPBHCTBeHHOfi 

M9TpHKe STHX CHCTeMo TOT HnH HHOH npOCTp8HCTB9HHblfi .0Tp930K O.OHOfi CHCT9Mbl 

.OBH:lK9TCSI B ,npyroii CHCTeMe1 H llOSTOMy .OnHH8 STOrO OTpeaKa BO BTOpOH CHCTeMe 

MO:lKeT 05Hapy:lKHBaTb ce5SI TOJxbKO COrnaCHO 05'beKTHBiiOfi O,OHOBpeMeHHOCTH STOH 

BTOpOfi CHCTeMbl 0 o5ycnoaneHHOfi .OBH:lKeHHeM M81'epHHo 
X 

X X 

AHanH3 tPH3H'IeCKOrO CO,Oep:lKaHHSI TeOpHH OTHOCHTenbHOCTH He ll:C'IepUbJBaeTCSI 

ycTaHOBneHHeM KOHKpeTHb!X CBOHCTB .OBH:lKeHHSI M8Tepll:ii 1 Onpe,nenSI!O!llHX HOBble tPH3H

'19CKHe CBOfiCTBS npOCTpaHCTB8 H BpeMeHH • .[lnSI 5onee rronHOrO llOHHM8Hil:SI MaTepHa-. 

nHCTH'IeCKOH Cy!llHOCTII TeOpiiH Heo5XO.OHMO TSK:lKe BCKpb!Tb H Te 05'beKTHBHbie CBOfi-
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CTB8 M8TeplU! 1 KOTOpbi"MH Bbl3biBaJOTCH 8TH OTHOCIIT8JlbHbl8 113MeHeHHSI B LlBH)I{OH!!II 

M8TepiiH, npll'1HH8 B03HHKHOB8HHSI TeX HJlll HHbiX KIIHeM8TH'19CKHX COOTHOlli9HHH MO)I{LlY 

cpH3H'!eCKHMU npoueCC8Mli 0 OTHl:lCeHI!biMH K pa3Jlll'!HbiM HHepUH8JlbHblM CHCTeMaM 'OTC'!e-

Ta Ll0Jl)KH8 0 .6esyCJlOBH0 1 38KJl10'18TbCSI B C8MHX CBOHCTB8X B38UMOLlefiCTBHSI M8TepH8Jlb

HbiX o6beKTOB, n pOCTpaHCTBO II :epeMSI B cneUit8JlbHO!t T90pHH OTHOCHTeJlbHOCTH H8Ll8JlSIIQT

CSI TOMH HOBblMH cpH3H'!eCKHMH CBOfiCTB8MH 1 KOTOpbie o6yCJlOBJleHbl H3MeHeHHeM B38HMO~ 

LlefiCTBHSI M8TepH8JlbHbiX 06'beKTOB B 38BHCHMOCTH OT CKOpOCTll !IX OTHOCHT8JlbHOI"'O 

LlBH:ll<9HHSI, nyTeM C8MbiX npoCTbiX paccymLlemrfi HeTpy LlHO y6eLlHTbCSI1 'ITO B OCHOBe 

OTHOCUTeJlbHb!X 1~3M9HeHHii LlBll)I{8HIHI M8T9p!m 0 COOTB8TCTBYIOlllllX COOTHOlliOHIIIO (a) 0 

nemHT 8LlllHbiH LlJlSI p83Jlll'!Hb!X ITO CBOefi npnp~Lle B38llMOLlOHCTBHH 38KOH ll3MeHeHUSI 

B381lMOLl8HCTBHSI C yneJlU'!eHHeM OTHOCHTeJlbHOH CKOpOCTil B38HMOLlefiCTBYIOlllllX 06'beK

TOB, 3TO ll3MOHeHne B381lMOLlOHCTBHSI. 6y LleT y'!TeHO B 38KOH8X LlBHmeHHSI 1 OCJlll 

npHHHTb1 'ITO IIHOpTU8SI Macca '!8CTHU B03pacTaeT C yBeJlH'!eHH.eM HX OTHOCHTeJlbHOH 

cKopocTn LlBHmeunH, Ecnn · npu paccMOTpeunn npons:eonhnoro cpnsu<Ie.cKoro H:eneung 

OTHOCIITeJlbHO LlBHmyllleficg CHCTety~bl KOOpLlHH8T II COITOCT8BJleHllll ero C 8H8Jl0I"'Il'!Hb!M 

HBJleHHeM 1 npOHCXOLlSilllllM OTHOCHTeJlbHO HCXOLlHOH CHCTeMbl B T8X me cpH3ll'19CKHX 

yCJ10BllHX 1 y'!eCTb B03p8CT8HHe M8CCbJ' LlBH)I{YlliHXCSI 06'beKTOB 1 TO B LlBH)I{eHHll MaTe:

pHH Mbl o6uapymHM OTHOCHTellbHbie ll3MSHeHHSI 1 OllllCbiB8eMbie COOTHOllleHHeM (a) • Jlng 

nepeXOLl8 )1(8 OT COOTHOllleHHSI (a) K :penSITllBHCTCKHM npOCTpaHCTBeJIHO-:epeMeHHbiM 

npeo6pa30B8HHSIM 1 K8K 8TO yme 6b!Jl0 IIOK838110 Bblllle 1 He06XOLlHMO TOJlbK0 1 omrpaHCb 

118 MapKCHCTCKOe onpeLleJleHHe 1IpOCTpaHCTB8 ll BpeMeHH K8K 06beKTllBHbiX cpopM 6biTllSI 

MaTepuu, CLl8Jl8Tb BbiBOLl 0 38BllCIIMOCTll CBOHCTB IIpOCTpaHCTB8 ll BpeMeHH OT xapaK

Tepa LlBH)I{eHHSI M8TepHH, TaKHM "o6p830M 0 Cll8UH8JlbH8SI T80QHSI OTHOCIITeJlbHOCTll Bblpa

)K8eT Te 05ll1He CBOHCTBa LlBHmeHHH MaTepi!H, KOTOQbie o6yCJlOBJleHbl KOHe'!HOH CKOpo

CTbiO pacrrpoCTpaueHHSI B38HMOLleHCTBUSI, 38BUCHMOCTbiO B38UMOgefiCTBllSI, 38BllCU

MOCTbiO B38llMOgefiCTBHSI OT CKOpOCTll OTHOCUTeJlbHOI"'O ABU)I{eHHSI MaTepnaJlbHblX 

06'beKTOB, 

3aBHCHMOCTb B38HMOLlefiCTBIISI M8TepH8JlbHbiX 05'beKTOB OT llX OTHOCHTeJlbHOH 

CKOpOCTll" LlBU)I{eHHSI o6bi'!HO npu ll3JlO)I{eHHll TeOpllll OTHOCHT8JlbHOCTH Tp8KTY9TCSI K8K 

CJ18LlCTBll9 penSITllBllCTCKHX CBOfiCTB IIpOCTp8HCTB8 ll BpeM9Hll, 8 8TOM OTHOlli9Hilii B 

o5hi'!HOM nocTpoemm Teo pun ace nocTa:eneno " c nor ua rono:ey ... He c:eoficT:ea LlBHmy· 

meitcsr MaTepnu onpeLleJlSIIOT c}:JH3H'!ecKne c:eoiicT:ea npocTpaucT:ea u :epeMeuu, a nao5opot, 

B03p8CT8Hll9 M8CChl M8TepH8JlbHOI"'O 05'beKT8 npn yBeJlH'!eHHII OTHOCHT9JlbHOH CKOpOCTll 
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tlB!OKeH!HI 06bSIBJ1SieTC51 ClletJ.CTBHeM npOCTp8HCTBeHHO-BpeMeHHbiX npeo6pa30B8HHA no
peHU8, CaMa B03MO)!{HOCTb MaTeMaTH'leCKHM nyTeM nony'lHTb H3 npeo6pasoBamia no

peHua 38KOH H3MeHeHHSI MaCChi yK83biBaeT TOilbKO Ha B3aHMOCBSI3b CBOtiCTB npOCTpaH

CTBa H BI)eMeHH CO CBOACTB8MH B38HMOtJ.etiCTBHSI MaTepnH, H, KO~e'lHO, He tlOK83biBaeT1 

'ITO npOCTpaHCTBy H BpeMeHH B 9TOH B38HM0CBSI3H npHH8tJ.J1e)!{HT onpea.enmoruaSI pOilb, 

Ha 9TOT BOnpoc OTBeT a.aeT a.naneKTH'leCKHH MaTepHaJ1H3M 1 KOTOpb!H y'iHT1 'ITO .B eJinH

CTB(l <}:JOpMbl H cohep)!{aHHSI. onpea.enSIIo"lUHM SIBJ151eTCSI coa.ep)!{aHHe, 'ITO coa.ep)!{aHHe, 

pasBHTHe COtJ.ep)!{aHHSI BCera.a npea.weCTBy!OT B03liHKHOBeHH!O H pa3BHTH!O <}:JopMbi, 

Cnea.yeT HMeTh 5 sna.y, 'iTO Ha npaKTHKe B. TeopeTH'leCKOH <PnsHKe HOBbie cBolt

CTBa npOCTpaHCTBa H BpeMeHH He o6SI38TeJ1bHO tl0Jl)!{Hbl onpea.enSITbCSI no .06IUHM 3aKo

HaM tlBH)!{eHHSI 1 nony'leHHbiM B paMKaX CTapot! MeTpHKH npOCTpaHCTBa H BpeMeHH, 3Ta 

saa.aqa, KaK npaBnno, oKa3biBaeTc.SI qpesBbi'lallHo cno)!{HOfi, Cno)!{HOCTb ·aToll saa.a'lH 

SIBJISieTCSI pesynbTaTOM npOTHBOpe'lHSI 1 cyrueCTByiOIUero Me)!{a.y HOBhiMH saKOH<lMH .llBH

)!{eHHSI H CTapolt <}:JopMolt, He COOTBeTCTBYIOIUelt HOBOMy COtJ.ep)!{aimiO, no91'0My !Ia 

npaKTHKe HOBY!O MeTpHKY H8XOtlS!T He no o6IUHM 3aKOH8M 1 a Jlllillb no OTtJ.ellbHOMy 

KaKoMy-nu6o npoueccy, saKou KOToporo nsBecTeH, Ho ecnu CBOllCTBa npocTpaHcTna 

H BpeMeHH C'lHT8Tb CJletJ.CTBHeM OOIUHX CBOfiCTB tl}IH)!{eHHSI M8TepHH 1. TO onpea.eneHHe 

MeTpHKH l!pOCTpaHCTBa H BpeMeHH no npoueccy 1 H3MeHeHHSI B KOTOpOM H3BeCTHh! 1 03Ha-

'I8eT1 'ITO COOTBeTCTBy!OIUHe H3Me!IeHHSI npea.nonaraiOTCSI H B OTHOWeHHH BCeX OCTaJib

llbiX <PnsuqecKilx npoueccc>B, TeopeTn'leCKHe MeTOtJ.bi nony'leHHSI MeTpHKH npocTpa!ICTBa 

U BpeMeHH MOI'YT 6biTb caMbiMH pa3J1H'lHbiMH, H B J1!060M H3 HUX BCera.a MO)!{eT 6biTb 

a.·OCT8TO'l!IO HCHO BCKpbiTa MaTepnanUCTH'leCKaSI CYlUHOCTb HOBbiX CBOHCTB npOCTpaHCTBa 

li BpeMeHli, JlCH01 'ITO MaTepuanliCTli'leCKOe 060CHOB8Hlle !IOBbiX CBOltCTil npOCTpaHCTBeH-: 

Ho-npeMeHHOlt MeTpliKH He tlOJl)!{!IO 06SI3aTeJ1h!IO ClletJ.OBaTb TeopeTU'leCKOMY MeTOtJ.y 

Haxo)!{a.eHliSI HoBoll MeTpliKH, B aToM OTHoWeHnH aKaa.eMHK B.A.¢oK, ca.enanwnll 

qpe3Bbi'lafiHO MHOI'O a.nSI MaTepuanucTH'leCKOI'O nOHHM8HHS! o6ruefi TeOplili OTHOCHTenh

HOCTli1 a.onyeKaeT HeTO'lHOCTb1 YTBep)!{,llaSI1 'ITO "cBeT H 3aKOH pacnpOCTpaHeHHSI CBeTa 

nrpaiOT ocHOBHYIO ponb B onpe.neneHHli npocTpaucTBeHHbiX noHSITlill H cnoco6ax nsMe-
x) . 

peHliSI reoMeTpnqecKnx nenn'lnH"' • ConepweHHo o'leBna.Ho, 'ITO ecnn 6hi none TSiroTe-

HHSI, liCKpliBnSISI nyTb CBeTOBOI'O ny'la1 He Bbl3biBano COOTBeTCTBY!OlUliX li3MeHeHHlt B 

tlBH)!{e!Ilili BCeX OCTanb!lbiX MaTepliaJibHbiX 06beKTOB 1 TO HH 0 K8KOH HOBOlt MeTpuKe 

npOCTpaHCTBa li BpeMeHH B none TSII'OTe!IliSI He 6b!Jl0 6bi H pe'lli, 

x) 
./Kypuan "npupoa.a"' N2 12 ( 1953r. ). 
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¢nanqecKHe npe.llcTaaneHHH o apeMeim H npocTpaHCTBe .llOn:lKHbi o6HaaTenhHO 

H3M9H,SIThC.Il BC.IlKHlt paa BCne.ll 38 YCT8HOBneHneM HOBblX BCeOOlUHX CBOltCTB B38HMO

.lleltCTBif.ll n .llBH:lKeHH.Il MaTopnn, Ho .llSnhHeltwee paaBHTne <PnanqecKoro yqeHH.Il o 

Bp9M9Hif If ITpOCTpaHCTBe MO:lKeT ITOltTH TOnhKO ITO BOCXO.L:(.Ill.U9fi nHHHH, Hosoe <jlnan

qecKOe yqeHHe 0 rrpOCTp8HCTBe, If BpeM9HH 1 B KSKOfi 6b! o6naCTH <jJH31fKH O,HO He B03HH

Kan00 .llOn:lKHO OTp8:lK8Th H8pH.llY C HOBb!Mif If 06H38TenhHO BCe06lUHMH CBOfiCTB8Mif 

.llBH:lKeHHH MSTepHH TSK:lKe H paHee yCT8HOBneHHb!e CBOllCTB8 npOCTp8HCTB8 H BpeMe.HH, 

JlyMaTh, 'ITO npH nepexo.lle K Hosol!: o6nacTH <Pnan'IecKoro nccne.llOBaHHH MoryT ObiTh 

OT.BeprHyThl OOI.UHe CBOltCTBa .llBH:lKYI.Uell:C.Il Mi.lT9pHH 0 onpe.llenHIOI.UHe paHee yCT8HOB

neHHhie <jJH3H'ieCKH9 CBOllCTB8 ITpOCTpaHCT.B8 H BpeM9HII 1 T8K:lKe Heneno C TO'IKH ape-

HH.Il .llHaneKTHKO-M8T9pHanHCTII'IeCKOrO ITOHHMSHIIH npHpO.llbl 1 K8K If .llOITyCK8Th 803-

MO:lKHOCTh HapyweHHH 38KOH8 COXpaHeHHSI 9HeprHH B o6nacTHX <jJH3HKH 1 ITOK8 ewe MMO 

,uay'IeHHbiX. Harn,H.llHhiM npHMepoM paaBHTHH <PnalfqecKoro, yqeHHH o npocTpaHcTBe 

H speMeHH MO:lKeT cny:lKHTh penHTHBHCTCK8H TeOpHH THrOTeHHS1 1 KOTOp8SI uenUKOM 

.BKn!OqaeT .B ceOH CO.ll9p:lK8HHe CIT9UH8nhHOlf TeOpHii OTHOCHTenhHOCTH, 

Pa3.BHTII9 o6r.uel!:. TeOpHH OTHOCHT8nhHOCTH HaqanOCh C ITOITblTOK C.llenaTh 38KOH 

THroTeH:IHI Hb!OTOHa nHaapHaHTHhiM OTHocnTenhHO npeo6paaoammtl: JlopeHua, nHaqe 

rOBOpH 1 C ITOIThlTOK yqecTh B 38KOHe T~rOTeHHH 0 'ITO rpaBHTSUHOHHOe B03.lleltCTBHe 

pacnpocTpaHSieTcH co CKopoc'rhiO C If naMeHneTcH c ysennqenlfeM OTHOCHTenhHOtl: CKo

pocTH .llBH:lKeHIIH Ten, Ho O.llHOBpeMeHHO C STOll 38.ll8'!etl: B o6we.il TeOpiiH OTHOCHTenh

HOCTif Ohtna peweHa If .llpyraH 38.ll8'!8, EbtnH HaltiteHbl Te HOBbie CBOltCTBa npocTpaH

CTB8 If BpeMeHH 1 KOTOpbte ooycnoaneHbl Henocpe.llCTBeHHO rpaBHT8UHOHHblM B38HMO

.Il.eti:CTBHeM, ilona THrOTeHHH B OTnH'!He 0 HanpnMep, OT aneKTpOMSrHHTHOrO ITOnH npH

BO.llHT K H3MeHeHHIO MeTpHKif rrpOCTpaHCTB8 H BpeMeHH TOnhKO ITOTOMy0 'ITO .lleHCTBHIO 

9TOrO ITOnH O.ll.HHSKOBblM 00p830M ITO.llBep:lKeHbl BCe <jlopMbl .llBH:lKyi.Ueti:CSI MSTepHH, 

06I.USH TeopHSI OTHOCHTenhHOCTH .BKniO'IaeT 'ISCTHYIO TeOpHIO OTHOCHTenhHOCTH He TOnh· 

KO K8K npe.llenhHb!tl: cnyqaJt 
1
cripa.Be.llnHBbiJi npH OTCyTCTBHH 6onhWHX rpaBHT8UHOHHblX 

noneJt, 06I.USSI TeOpHH OTHOCHTenhHOCTH H npH HSnH'IHH OOnhWHX rpaBHT8UHOHHblX no

ne:ll, Y'IHTh!B89T Te C.BOti:CTBS npocTp8HCTB8 H BpeM9HH 0 KOTOpbte o6ycnosneHbl KOHe'!HOJi 

H rrOCTOSIHHOtl: no senH'!HHe CKOpOCThiO pacnpocTpaHeRt:SI rpaBHT8UHOHHOrO .lleli:CTBHSI, 

QqeHh 'ISCTO 00 OOI.Uetl: TeOpHH OTHOCHTenhHOCTH rOBOpSIT KSK 0 TeOpHH 1 B KOTO

potl: Hapyr.ueH ,lle:llCTByiOI.UHtl: B CITeUHSnhHOtl: TeOplfH npHHUHIT ITOCTOSIHCTBS CKOpOCTH 

pacrrpOCTpaHeHHSI C.BeTa, nyTSHHUS ·a 9TOM aonpoce npHBO.llHT K 6onhl.UHM' He.llopaay-
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MeHKHM,npem.oe acero B cneUK8JlbHOJi TeOpHH OTHOCHTeJlbHOCTH CKOpOCTb pacnpOCTpa

HeHHH CBeTa OTHOCHTenbHO .llBHmyiUHXCH HHepuHanbHbiX CHCTeM nOCTOHHH8 TOJlbKO npH 

onpe.oeneHHH ee no co6cTaeHHbiM npocTpaHCTBeHHo-apeMeHHbiM xoop.oHHaTaM. EcnH 

me CKOpOCTb CBeTa B pa3Jtlf'IHbiX HHepUH8JlbHbiX CHCTeMaX onpe.oem:ITb no O.llHOMY 

BpeMeHH 1 TO TOJlbKO B O.llHOH ClfCTeMe KOOp.llHHBT CKOpOCTb CBeTa 6y.OeT nOCTOHH

HOJi H He 38BifCHIUeit OT HanpaaneHHH pacnpOCTpaHeHHH; B 09T8JlbHbiX me CHCTeMax 

CKOpOCTb CBeTa 6y.oeT HMeTb p83Jllf'1Hb!e 3Ha'leHHH B 38BHCHMOCTH OT HanpaBneHHH 

pacnpocTpaHeHHH caeTa. B o6rueli Teopnn oTHOCHTenhHOCTH cKopoCTh caeTa, onpe-' . 
.oeneHHBH B Kam.ooJi TO'IKe npOCTp8HCTB8 no C06CTBeHHOMy BpeMeHH 1 HMeeT llOCTOHH

HOe 3H8'1eHne, paBHOe C, CKOpOCTb CBeTa llpH H8JIH'IHH rpaBHT8UHOHHoro llOJlH MeHHeT

CH OT O.llHOit TO'IKH npOCTp8HCTB8 K .llpyrOli, eCJIH onpe.oenHTb ee llO MHpHOMy BpeMe

HH~ Hao6opOT1 '18CTOTa CBeTa· OCTBeTCH HeHsMeHHOit B MHpOBOM BpeMeHH H MeHHeTCH 

B C06CTBeHHOM BpeMeHH, 

n p H n 0 m e H H e 1, 

B cnyqae Hesaancu:MocTri cKopoc.Tn cBeTa oT .llBHmeHHH HCTO'IHHKa .onH Bbmon-
• 1 

HeHHH npHHI~Hna OTHOCHTenhHOCTH He06XO.llHMO B .llBHmyrueitcg CHCTeMe K no OTHO-

WeHHIO K HCXO.llHOli CHCTeMe K, npHHHTOit ycnOBHO 38 HellO.llBHmHyJ0 1 · .llOllyCTHTb 

cyruecTBOBaHHe aceo6runx nsMeHeHnli B CKopocTHX .oanmeHHH acex npoueccoa, y.ooaneT

BopHIOIUHX npHBe.OeHHblM H8 CTp8HHUe 10 ycnOBHHMo Ha OCHOBBHHH nepaoro. ycnOBHH 

nonyqaeM COOTHOWeHHe 

~ t = t l - t ~= __ e _· - r. 
u"'( 0"') u"( 0 "+IT) 

e ( 1 ) 

U"' ( 0 "'> 3.oeCb - CKOpOCTb pacnpOCTpaHeHHH npOH3BOJlbHOrO ~H3H'IeCKOrO npouecca 

OTHOCHTeJlbHO CHCTeMbi K 1 
1 BbipameHHBH B npOCTp8HCTBeHHO-apeMeHHbiX e.OHHHUBX 

" . 
u:cxo.oHoli cncTeMbi K; 0. - yron, o6pasoaaHHbiit HanpaaneHHeM pacnpocTpaHeHHH 

1 
.llBHHOrO ~H3H'IeCKOrO npouecca B CHCTeMe K H HanpaaneHneM .llBHme;HHH CHCTeMbi 

1 . ' 
K OTHOCHTenhHO cncTeM K. TaKHM o6pasoM BbtpameHHaH cKopocTh nsaecTHa noxa 

HBM JlHWb .llllH npouecca pacnpoCTpaHeHHH CBeTa Ha OCHOBBHHH He38BHCHMOCTH ero 

CKOpO~TH OT .llBHmeHHH HCTO'IHHK8 
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u" ( e ") = ( c 2 - v 2::5in 2 eX) y, - v Cos eX 
e (2) 

X 

J.1cnonb3YSI .aaHH09 Bblpi'DK9iU{9 ,anSI U e , lf3 COOTHOW9Hl!SI ( 1) nonyql!M U9pBOe 

ypaBH9Hl!9 ,anSI CKOpOCTif u"(O x) npOII3BOnbHOI'O npOU9CCa. 

1 ~ -· ux{Ox+rr) 

v . 
2 7 Cos 0" 

l-v-o/c2 

Ha OCHOBBHI!ll BTOpOI'O ycnOBIISI ( CM. CTp. } 0) nonyqa9M COOTHOW9Hl!9 

~"' f/·u"(O") + e/u"(Ox+rr) 
t 

e f/u"' (Ox) + e I ux(O"+rr) 
e c 

_c_ = const. 
u 

no.aCTaBnSISI CIO.OB Bblp8)!{9Hif9 .anSI 
X 

Ue ( 2), nonyqlfM BTopo9 ypaBH9Hif9 

1 + l 2 ( 1 - v2 /c 2 Sin2 0 
u" ( 0") u"'(0"+rrf u ( 1 - v 2/ c 2 ) 

( 1 a) 

(3) 

(3a) 

P9W8SI CIICT9MY lf3 .OBYX ypaBH9Hiffi ( 1 a) H . ( 3a), HBlt.09M Bhlp8)!{9Hif9 CKOpOCTif pac

npOCTp8H9HifSI np01!3BOnbHOI'O cPII31fq9CKOI'O npOU9CC8 OTHOCIIT9nbHO .OBI!)!{Yll.\9fiCSI CIICT9-

Mbl K 1 
u "( e ") q9p93 B9nlfqHHY CKOpOCTif u aHanorrrqHQI'O cPII31fq9cKOI'O npoU9CCa, 

npoHcxo.aSill.\91"'0 B T9X )1{9 caMhiX ycnoBrrSix B Hcxo.aHofi crrcT9M9 K, 

·u"(O")= u(1-v 2 /c2) 
( l·-v2/c2Sin20"')"'!t uv Cos 0" 

~ 

(a) 
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np!IliOM9Hlfe 11 

noKaMeM K8Kl!M o6p830M MOMeT 6b!Tb ocylUeCTBl!eH IIepexo.o OT COOTHOill9HIHI 

(a), OII~Cb!B8101Uero pe8l!bHbl9 OTHOCl!T9l!bHbl9 li3M9HeH!fll B .OBifMeH!fl! M8Tep!!H
1 

K 

IIpeo6p830B8Hl!llM. nopeHua, · 0Tp8M810lUHM CBll3b MeM.oy 1IpOCTp8HCTBeHHo-speMeHHbiMII 

MeTpH.K8Ml! .OBHMYlUHXCll OTHOCHT9llbHO .Opyr .Opyra CllCTeM K00p.OHH8T, nycTb IIpllMO-
. I 

yrOl!bHbie OCll K00p.OHH8T B HCXO,OHOit Cll.CTeMe K napannenbHbi OCllM CHCTeMbi K 
1 

.OBHMylUeitCll B HaiipasneHHH· OCH X-os CO CKOpOCTbiO V 
, Tpe6yeTCll Bbrpa3HTb rrpo-

CTp8HCTBeHHO-Bp9M9HHble· KOOp.OllH8Tbi K8Koro-nu6o C06biTHll B .OBIIMylUeitCll CllCTeMe 
. 1 
K 'iepe3 Koop.ouHaTbi sToro co6biTllll B ucxo.oHoit cucTeMe K. Ecnu rrpocTpaHcTseHHo-

speMeHHyiO MeTpllKY B .OBHMylUeitCll CHCTeMe K00p,OHH8T ycnOBHO OIIpe.oenHTb C no-

x"'=x-vt t"'= t 

HeKOTOporo 1IpOH3BOnbHOrO IIpo-

uecca B .OBHMymeitcll cucTeMe MoMeT 6hiTb BbrpaMeHa c IIOMOlUbiO cooTHollleHHll ( ~) 

'iepe3 cKopocTb u = j ( * )2+ <4t-> ~ <-# ) 2 
aHanorH'iHoro npouecca, rrpoucxo.oRme-

i• 
ro B IICXO.OHoit CllCTeMe B TeX Me cpH3H'ieCKHX ycnoBHllX, Co6CTBeHH8ll Me IIpOCTpaH-

CTBeHHo-speMeHH8ll MeTpllK8 B 

ee IIOMOlUbiO CKOpoc;::TH • u= 

.OBllM lU9itCll CHCTeMe T8KOB8, 'iTO OIIpe.oeneHHbie C 

( d • ) 2 ( d .. )2 ( d • 2 
__ x_ + ~ + z ) pa3nH'iHbiX rrpoueccos 

d t' d t' d t' . 

B 9Toit CliCTeMe HM910T Te Me 3H8'ieHHll1 'iTO H CKOpOCTll 8HanorH'iHbiX IIpouecCOB 

B HCXO.OHOit CHCTeMe1 T,e, u' = u 

By.oeM C'iHT8Tb1 'iTo HCKOMbre rrpeo6pa3oBaHnll llBnlliOTCll nnHeitHbiMn cpyHKUllllMH 

(4) 

t' = ., ( v) t + a ( v) x + {3 ( v) y + y( v) z • 

nnHeitHOCTb cpyHKUHit npeo6p830B8Hllll KOOp.OHH8T o60CHOBbiB8eTCll o6bi'iHO C8MOCTOll

TenbHbiM Tpe6oB8HHeM O.OHOpO,OFOCTll 1IpOCTp8HCTB81 CornacHo KOTopoMy Hll O.OH8 TO'i

Ka IIpOCTp8HCTB8 He PBnlleTCll Bbi,tieneHHOit IIO OTHOilleHHIO K .OpyrnM TO'iK8M 1IpOCTpaH

CTB8, nuHeitHOCTb cpyHKUHit IIpeo6p83088HHSI Koop,OHH8T MOMHO nony'iHTb T8KMe
1 

ecnn 

IIOTpe60B8Tb1 'iT06bi Teno 1 .OBHMylUeecg paBHOMepHo ll 1IpSIMonnHeitHO OTHOCHTenbHO 

O.OHoit CllCTeMbi K00p.OHH8T1 .OBnranOCb 6bi T8KHM Me o6p830M II IIO OTHOilleHJIIO K 

.OpyrHM .OBHMylUHMCSI OTHOCHTenbHO .Opyr .Opyra llHepuHaJtbHbiM CHCTeMaM KOOp.OHH8T, 
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3To OOOCHOBaHue. nuneitHOCTII cpyHK Ullit npeo6pa30BaHUSI KOOp.J:li!HaT T9CHO CBSI3aHO C 

llpiiHUIWOM OTHOCIIT9nbHOCTII1 llOCKOnbKy CaMO CO.Ll9p>KaHue npUHUIIIla OTHOCUT9nbHOCTII 

MO>K9T ObiTb cq;opMynupOBSHO TOnbKO nocne Toro 1 KaK .J:laHO O,llH03Ha'IHOe· onpe.O:enenue 

llOHSITIIJO IIHepuuanbHOro .LlBII>K8HIISlo 

.llnSJ onpe.aeneHHSI npocTpaHCTBeHHo-npeMeHHbiX npeo6paaonauuit HaM Heo6xo.auMo ' 

uaATu Kos¢¢uuueHTbi .\ (v), f'J(v), ft 2 (v), TJ (v) , a (v), f3 (v) , Y <.v) 

VIa Toro ¢aKTa1 'ITO npocTpaHCTBO uaoTponuo 11 <PIIaH'IeCKII ·Bbi.LleneHa TOnbKO ocb x , 

conna.aaJOLUBSJ c uanpanneuueM .LlBH>KeHHSJ CIICTeMbi K 1, cne.ayeT 1-' J(v) = l-'.2 (v) = 1-' ( v) 

II {J(v) =y(v·)=O • Jlng onpe.aeneHUSI Kos<P<PuuueHTOB .\,ft, f/ II a 

paCCMOTpiiM H8KOTOpbiit np0113BOnbHO Bb16pa11Hbitl cpll311lt9CKIIA npouecC 1 pacnpOCTpaHSIJ0-
1 . . 

LUIIACSI B CIICTeMe K B. H£lllpanneHIIII OCII X • CKopOCTb 9TOro npouecca1 onpe.aeneHH8Sl 

C llOMOlUbiO KnaCCII'I8CKOA llpOCTp8HCTB9HHO-npeMeHHOit M8Tp1IKII 1 cornaCHO COOTHOWe

HIIJO (a) .aon>KHa obiTb panua 

,. 
u dx" 

dt" 
dx _ 
dt 

~ ( 1- v2/c 2) 
v = dt' 

1 + v/c'--"~ 
•It' 

(5) 

0TCIO.Ll8 CKOpOCTb pacnpOCTpaHeUIISI 9TOro npOU9CCll OTHOCI!Tenl;>HO IICXO.LliiOtl CIICT9Mbl 

t5y.aeT panna 

.-!!L 
dt 

<lx'+ v 
dt' (6) 
1 + v/c.2 <fXi 

-dt' 

Bbtpa>KaSI B COOTHOW8HHH ( 6) BenH'IIIHY 

nony'IIIM 

. dx' 
-;Jr C llOMOLUbJO npeo6paaon·auuit (4) t 

dx 
dx- (.\ + va)Tt+V(TJ-.\) 

-:<It,- TJ - v 2/c 2 .\ + (a+.\ v /c 2) ~ 
dt 

(7) 

,llng TOr0 1 'ITOObl 9TO paBeHCTBO BblllOnHSJnOCb .J:lnSJ paanH'IHblX npOH3BOnbllbiX _3H8'18HUit 

CKOJ)QCTII ~ 
dl 

1 H806XO.LliiMO ll0Tpe60B8Tb BbinOnHeHHSI cne.ayJOLUIIX TO>K.Ll9CTB: 

'I (v)l!.\ (v) H a(v)/.\(v)=- v/c 2 • TaKuM o6paaoM 1 HCKOMbie 

npoo6pt'I30BI:IHKH MOr)'T t'Sb!Tb Tenepb npe.acTaaneubi B cne.ayJOWeM nu.ae: 
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x'~A(v)[x-vt], y'=1dv)y, 

z'=tl(v)z II t' =A ( v) [ t - ~2 X l . {7) 

1 
CoBepweuuo sJCuo, 'ITO ecnM 6hi CMCTeMa K .UBMI'anacb 6bi co CKopocTbJO (- v) 

B narrpaBJieHMM OTpMUaTeJibHbiX 3HU'!eHHll KOOp.UMH8T OCII X 1 T.O rrpeo6pa30B8HIHI 

BBI!.lly IIMeJOIUei!CH CHMM8Tp111! He .UOJl)KHbl 113MeHHTbCH. A 8TO 03H8'!8eT1 'ITO 

A(v)=A(-v) /l(v)=/1(-v) (8) 

B CHny cpH3M'!ecKoi1 paBnorrpaBIIOCTH nuepuHanbHbiX Cl!CTeM KOOP.UHHaT rrpeo6pa3oBBHMH, 

CBSI3hJB8IOWHe K00p.UHH8Tbl X ' Y Z II t C K00p.UHH8T8MM CHCTeMbl K 1
1 

.UOJI:>K-

Hbl IIM8Tb CJie.UyJOWYIO cpopMy 

x = A(-v) (x' + vt') , y=/1(-v)y' , z = /1(-v) z' 

II 
t=A(-v)(t'+~ x') 

c2 

Pa3peWaSI :>1<8 COOTHOWeHHSI ( 7) OTHOCI!TeJlbHO rrepeMeHHbiX 

IIOJIY'IHM 

X= x' + \t' y = _1_ y' z= l_ z' 
A ( v ) ( 1 - ~o/ J) 11 ( v) 11 (v) 

t' + v/c 2 x 
I 

II t= 
A(v) ( 1-v2/c2) 

X , y , Z 

CpaBHHB8H 8TH COOTHOWeHHSI C rrpeo6p830B8HHSIMH ( 9) H 1IpHHHM8SI BO BHHM8HHe 

paBeHCTBa ( 8), uai!neM 

K 

(9) 

t 
) 

( 10) 

( 11 ) 

B peGyJihTaTe rronyqaeM nopeuueBCKHe rrpocTpancTaeuuo-BpeMennhie npeo6pa30BUHHSI 

x' x- vt y' = y z' == z K t'=-~~ 
yr=v-2;c2 

PyKonncb nocTyrruna B H3.UaTenbCKHi1 OT.uen 

7 HJOJISI 1961 rona. 

( 12) 


