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HHCTHTyT J~JtepHblX _HC~e,l\OBBHH~, Jly6;1a, j 995 

. Boe~euue. npe~hiJJ.Ylll.YIO pa6oTy asTOpa [1] 0 HeKOI~apnaHTHOCTH 3aKOHa 
unepuuu :meprm1 (311.3) Mo)Kuo paccMaTpnsaTb KaK oKonqaTeJihHhiii npurosop see 

eme 6biTYIDlll.eMy npeJJ.CTaBJieHHIO o pocTe Macchi co cKopocTbiO. B SToii pa6oTe 
OTMeqaeTC~, qTO 3HaMeHHT~ cpopMyJia 3iiHIIITeHHa 

E=mc2 (1) 

npOTHBOpeqnT JIOpeHU-KOBapHaHTHOCTH; OHa cnpaBe)J.JIHBa TOJihKO B CHCTeMe 

noKo~*. Ee MecTO JJ.OJI)f(Ha 3aH.HTh cpopMyna MnHKOBCKoro [3] 

E = mc2dt/d't = myc2
, (2) 

2 1/2 . 
rJJ.e 't -co6cTBenuoe speM~, y = (1 -13 )- - nopeuu-cpaKTOp u l3c- cleo-
pOCTb J].BH)f(eHH.II cpH3HqecKOfO 06neKTa. 

. ci>opMyna MnnKOBCKoro .s~im~eTC.H npocTo speMennoii KoMnonenToii 3HaKo

Moro KOBapHaHTHOfo Bblpa)f(t?HH~ (CM:, HallpHMep, (4]) 

pi =mui, (3) 

rJJ.e cnesa cpurypupyeT 4-BeKTop sueprun-nMny~hca / = (E/ c, p), a cnpasa -
. i i 

4-cKopocTh u = dx / d't. 3JJ.eCh np~Mo BHJJ.HO, qTo m - :>To nopeuues cKan~p 

(HHBapHaHT). 

CneJJ.yeT, snpoqeM, noJJ.qepKHYTb, qTo B H3BeCTIIhi; neKun~x 3ii~uneiiua• [5] 
TaiOKe cpurypupyeT cpopMyna (3). OJJ.naKo B nux )f(e neMnoro JJ.aJihme Mhi qnTaeM: 

«Macca Tena ne nocTo~nua; oua MeH.HeTc.H BMecTe c ero sueprueii», T.e. 3~ecb m 
)')Ke KaK 6bi YTPaqusaeT csoiicTBa uusapuanTa. A eme HH)f(e_ qnTaeM, qTo ecnu Mhi 

paJJIO)f(HM E no cTeneH.HM 132, TO nonyqnM (c = 1) 

· m 2 3 4 
E = m + 213 + gml3 + ... , . (4) 

*JleTaJJbHOe 06CyJKJteHHe COBpeMeHHbiX npeJlCTaBJJeHHH 0 COOTHOilleHHJIX MelKJlY MBCCOH H 3Hepnteii 

MOJKHO HaiiTH B CT&Tbe 0KyHll (2]. 
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T.e. yrpa'-leHHrul 6hll0 HHBapHaHTHOCTh MaCChi «B03BpamaeTCH». TIOJJ.06HyiO HeiiOC

ne)J.OBaTeJihliOCTh Mhl HMeeM H B COBpeMeHHhiX KHHraX, f)J.e HJnaraeTCH :e_opHH 

OTHOCHTeJihHOCTH. 

C'-IHTaiOT, '-ITO o6c)')KJJ.aeMrui npo6neMa HMeeT cyry6o MeTOJJ.H'-IeCKHH xapaK

Tep. 0J].HaKO BhiTeKaiOil(rul <flaKTH'-IecKH HJ <flopMynhl (2) HeKOBapHaHTHOCTh 3113, 

a cne)J.OBaTenhHO, H HenpaBOMepHOCTh npeJJ.CTaBneHHH 0 JaBHCHMOCTH MaCChi OT 

CKOpOCTH, Be)J.eT K rny60KHM nocne)J.CTBHHM (6)._ 
CoJ.mumeJZbHOCmb apzyMeHmofl 6 noJZb3Y meH30pHozo nomeHlfUaJZa tnJlZO

meHW!. }leJIO B TOM, '-ITO HM~HHO npeJJ.CT~eHHe 0 poCTe MaCChi CO CKOpOCThiO: 

mv = my =-- noCnYJKHnO B CBOe BpeMH, KaK Ka)KeTCH, peUiaiOil(HM apryMeHTOM B 

nonhJY onucaHHH rpaBHTaUHOHHoro noTeHuuana c noMOil(hiO TeHJopa 2-ro paHra. 

TipuBeJJ.eM MhiCnHMhie JJJ.eCh paccy)K)J.eHHH (eM., HanpuMep: [7]). Ha'-!HeM c Toro, 

'-ITO noTeHu«anhi KynoHa u HhiOTOHa 

* _!:_ 
<l>c= R*' 

.t.* m '~'N=-G-
R*' 

(5a,6) 

T.e. B CHCTeMe nOKOH S* COOTBeTCTBYIOIUHX JapHJJ.a e H MaCChi m, HMeiOT ana

norH'-IHhiH BH)J.. TipH STOM sneKTpH'-IeCKHH IIOTeHUHan npeo6paJyeTCH KaK KOMIIO

HeHTa 4-BeKTopa. Ecnu yqecTh, '-ITO «rpaBHTaUHOHHhiH JapHJJ.» (Macca), B oTnuque 

OT sneKTpH'-IeCKOfO, paCTeT CO CKOpOCThiO, TO rpaBHTaUHOHI!hiH IIOTei!UHan Ja C'-leT 

JJ.OnonHIJTenhHoro nopeHu-¢aKTopa JJ.On)KeH BeeT« ce6H no.D.o6uo Temopy 2-ro 

paHra. Jlpyme, HO no cymeCTBY CXO)KHe C npeJJ.hiJJ.Yil(HMH, paCC)')KJJ.elUIH OCI!OBhi

BaiOTCH Ha TOM, '-ITO B COOTBeTCTBHH C 3113 HCTO'-IHHKOM rpaBHTaUHOHHOro nonH 

CTaHOBHTCH SHepmH. A nOCKOnhKY SHeprnH HBnHeTCH KOMIIOHeHTOH 4-BeKTOpa, TO 

ST<l_ )Ke Ka'-leCTBO npuo6peTaeT 11 «rpaBHTaUHOHHhiH JapHJJ.» H T.)J.. 

Bo3paJKeHue 1. KaK Mhi YJI<e noJJ.'-!epKHBanH, B Teopuu OTHOCHTenhHOCTH Macca 

(KaK H Sn'eKTpH'-IeCKHH JapHJJ.) HBnHeTCH HHBapHaHTOM (nopeHUeBhiM CKanHpOM). 

TiosToMy npuBe)J.eHHhie coo6pa)KeHHH B nonhJY TeHJopHoro xapaKTepa 

noTeHuuana THroTeHHH TepHIOT CMhiCn. B peJynhTaTe aHanorn~ c sneKT

poJJ.HHaMHKoii, KaJanOCh 6bi, J].On)KHa COXpaHHThCH. 

B03paJKeHue 2. B JJ.BH)KymeiicH cucTeMe S JJ.nH sneKTpuqecKoro noTeHuuana 

JlueHapa - BwxepTa HMeeM 

<!> = eu
0 

= £1. 
LW u.Ri s 

(6) 
I 

me s - nopeHueB cKanHp. KaK BHJJ.HO, JJJ.eCh B qucnHTene ¢urypupyeT npoHJBe

JJ.eHue 3apHJ].a Ha BpeMeHHYIO KOMIIOHeHTY 4-CKOpOCTH, HnH nopeHu-<flaKTOp. Tios

TOMY npH 6onhUIHX CKOpOCTHX MO)KHO ycnOBHO rDBOpHTh 06 s<fl<fleKTHBHOM pocTe 

JapH)J.a: e = ey, '-ITO no cyru )J.ena cpOJJ.HH npeJJ.CTaBnei!HIO 0 pocTe MaCChi. TeM He 
v - . 

MeHee )J.nH sneKTpOMarHHTHOro IIOTeHUHana Mhl HMeeM TOnhKO 4-BeKTOp, KCTaTH, 

KaK paJ 6nari>JJ.apH YKaJaHHOMY npoHJBeJJ.eHHIO. TaKHM o6pa30M, JJ.a)Ke ocTaBruiCh 
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B paMKaX neKOBapHa!ITnoro npeJJ.CTaBneiiiiH 0 JaBI!CHMOCTH MaCChi OT CKOpOCTH 

Mhl ne HMeeM OCnOBa!IHii J].nH IIOBhiUiellliH paura IIOTenUHana THrDTeiUIH. 

Bo3paJKeHue 3, naKoneu, CBHJano c penHTIIBHJauneii ypaBneHHSI Tiyaccoua. 

BBHJJ.Y ueKoBapwanTnocni 3113 Ja~~eua nnoniOCTII MaCChi (p =.f) ua nnoTnOCTh 

S11epr1111 (E = flO) B npaBOH '-!aCTII ypaBIIellliH TaK)Ke HBnHeTCH neKOBapl-laiiTIIOH, a 

cne)J.OBaTenhnO, HeJaKOHnoii onep'!UIIeii. Cl>urypupyiOIUIIii B neBOii qaCTII 

: rpaBBTauuomihiii noTenuuan .uon)Ken. npe.ucTaBnHTh co6o10 (KaK 11 .f) KmmoueuTy 

4-BeKTopa [8]. 

C yqeTOM CKaJai!IIOfO CTallOBIITCH aKTyanhllhiM ,llanhlleiiwee pa3BIITII~ nopenu~

KOBapllaHTIIOii TeOp1111 THfOTeiiiiH, OCI!OBOii KOTOpOH HBnHeTCH penHIIBIICTCKIIii 

(4-BeKTOpllhlii) noTenuuan HhiOTona (eM., HanpuMep, [9,6]). 

Cyll/ecmoooaHue amnu'lacmu!J HBnHeTCH cneuu¢uqecKIIM peJynhTaToM ¢op- · 

Mynhi MmiKOBCKoro [I 0]. TaK, npu oTpa)Kemm BpeMemi t = -ltl Mhi 6y.ueM HMeTb 

.UBII)Kel!lle 06"beKTOB C OTpiiUaTenbiiOH snepmeii p0c = -1£1 BCIIHTh BO BpeMel!ll. 

3TO IIOniiOCThiO aHanOrH'-1110 .UBII)Kei!IIIO B OTpiiUaTenhiiOM HanpaBnemlll OCII X C 

HMnynhCOM p 1 = -lp I npu JepKanhnoM oTpa)Kemm. Ho nepBrui Kapnma coBep-x . 

menno He cornacyeTcH c HaUIHM noBce.uueBHhiM onhiTOM, ocHoBaiiHhiM ua cymecT

BOBaHHH «CTpenhl BpeMellll»: TIOCKOnhKY Mbl nplll!a)J.ne)KIIM K MaKpOMIIpy, TO He 

MO)KeM BII.UeTh qacniUy, .UBH)KymyiOcH uaJa.u Bo BpeMeuu. Mhi 6yJJ.eM 

BOCnp111111MaTh STO HBne1111e «pemnepnpeTIIpOBallllhlM». 06pa3110 rDBOpH, 110)].06-

110 TOMyKaK nepeBopa'-IIIBaiOTCH (peiii!TepnpeTIIpyiOTCH) Bll.!liiMhle rnaJOM IIJ06pa

)Kei!IIH npe.uMeToB. TaK, cornac11o npoue.uype pemnepnpeTaUHII, MellHIOTCH_ Mec

TaMII lla'-!anhHOe ll KOile'-IIIOe COCTOHIIHH, '-ITO npiiBO.!liiT K 113Menellll10 JllaKOB 

snepm11, IIMnynhca, JapH.ua H cn11panhllOCTH '-!aCTIIU. HanpHMep, BMecTo sneKTpo

Ha Mhl «BII.!lllM» nonO)KllT~nhllO JapH)KellllhiH 110311Tpon II T .n. 

Cne.uyeT IIO,ll'-lepKilyrh, '-ITO B paMKaX STOrO IIO,llXO,lla ycTpanHIOTCH BCe Tpy,ri.:.. 

IIOCTH, npucymwe JJ.IIpaKOBCKOMY BaKyyMy C 6ecKone'-lnhtM JapH.UOM, 6ecKone'-!noii 

OTpHUaTenhliOH SHeprlleii II T.,ll. C .Upyroii CTOpOllhl, TaKHX BOIIpOCOB, KaK, CKa

)KeM, paBeiiCTBO MaCC '-!aCTifU • II aHTII'-IaCTIIU, lfX BpeMen )KJIJilll II T.ll. B 

o6menpn11HOM no.uxo.D.e Tpe6yiOTCH cneuuanhnhte .uoKaJaTenhCTBa, J.uecb Boo6me 

He BOJnHKaeT. 

KaK BhiTeKaeT HJ cKaJaHuoro, no cymecTBY T-onepaunH npiiBO.UIIT Bac. K 

aHTH'-IaCTHUaM. TiosToMy, ·KaK ,npe.uCTaBnHeTCH, napywem1e T-miBapnaHTIIOCTII 

.UOn)KHO npHBO,lli-ITh K HeBOJMO)KIIOCTII CaMOfO «BBe,lleiUIH» aHTII'-IaCTIIU, T.e. COil

pOBO)K)J.aThCH uapyweliHeM JaKoHa coxpa11e1mH nenTOIIIIOro JapH.ua (ilanpmtep, B 

K1 -pacna.uax). 
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BMecTe c TeM, nocKonhKY P 11 T-onepauuu HBnHIOTCH «npoeKUIIHMII» 

penHTHBIICTCKoro oTpa)KeHIIH (4-mmepcun), ·Hecoxpanellne P-'-!enmcnt .O:on)KIIO 

aBT~MaTH'-IeCKII npnBeCTH K napywemtiO P, a cne.uoBaTeJihno, u ee «KOMnoHenThl» T. 
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3aJunoqeune. EhtTyimuee npe.!lCTasneuue o JasucHMOCTH MaCChi OT cKopoc-fu · 
SIBRSieTCSI riO CYIUeCTBY cne.[lCTBHe!'.~ 3113, Bhlpa:lKaeMoro ::JihllllTeihiO.BCKOii. cpopMy
noii ( 1 ). HacKOnhKO MO:lKHO cy.!lHTh, m.temm Ha ocuosamm ::JToro npe.!lCTasneHHSI 
rpaBHTaUHOHHOMY noTeuuuany 6hlmt npunucaHhl csoiicTBa Te113opa 2-ro paHra. 
Do::JTOMY ycTanosneHHe neKosapuanTHOCTH 3113 mualJaeT, 'ITO uesepno H caMo 
npe.!lCTasneHne o pocTe MaCChi co cKopocTh!O. B pe3ynhTaTe pylllHTCSI ocuosa. 
TeOpHii rpaBHTaUHH C Tel130p11hiM HOTe!IUHMOM H CTaHOBHTCSI aKTYMhllhiM .[lMh-. 
Heiilllee pa3BHTHe nopeHU-KOBapnaHTIIOH TeOpHH TSirDTeiiHSI. , ,IlpymM 

. cneuHcpH4ecKHM cne.[lcTsneM cpopMyml MmiKOBcKoro (2), Bhlpa:lKaiOme~ Ko
..J sapHa!ITHYIO CBSI3h Me:lK.!lY 3!1eprneii H MaCCOH, SIBnSieTCSI cyiUeCTBOBaHHe 

aHTHlJaCTHU. 
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CTpenhUOB B.H. 

0 .¢opMyne E = myc2 ·r 

DO.!l4epKHBaeTCSI, 'ITO 311aMeiiHTaSI ( 
pe4HT nopeHU-KOBapHaiJTHOCTH (OHa CHJ 

MeCTO JaHHMaeT cpopMyna . MHHKOBCKO£ 
Do::JTOMY n!pSieT BCSIKHii CMhiCn 6hiTYIO 
CKOpOCTh!O, a TeM CaM hiM CTaBHTCSI HO.[l C9~ 
c TeHJ,opH!>IM noTei_IUHMOM.- KpoMe . TOI 
SIBnSieT'cSI cymeCTBOBaHHe ai.ITHlJaCTHU. 

' 
· Pa6oia BhmonHena B J1a6opaTOpHH B 

. . ' 
Coo6UlCHHC 06bellHIICHIIoro HHCTmyr 

Strel'tsov V.N. 

On the formula E = 1hyc~ 
. . . 

It is stressed that Einstein's famous 

covariance (it is just only in the rest frame 
y is the Lorentz~factor; takes its place. Tl 
the mass growth with velocity loses any rr 
theories with the tensor pote'ntial i~ doubt 
consequence of the Minkowski formula. 

The investigation has been performed 
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