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HHTEPBAJIA 



Bse.nenue. B Teop1m OTHOCHTeJil,HOCTH MeCTO np_e)lrnero «.nopemlTHBHCTCKOro» 

HHBapHaHTa - paCCTO.HHIDI VUJHHbl),. JaHUMaeT 4-HHTepBaJL Ilo3TOMY, nanpuMep,. 

BMeCTO J])lHHbl CTep)KH.H npaBHnbttee roBOpHTb O ero (npOCTPaHCTBeHHono.no6noM) 

HHTepBane. B noKo.simeiic.si cHCTeMe, T.e., no CYIUecTBy, B nepen.siTHBHCTCKOM npe.ne

ne, HX JHatJeHH.H COBna,naIOT, lJTO o6ecnetJHBaeT npeeMCTBeHHOCTb COOTBeTCTBYJOIUHX 

TeopHii u neo6xo,nHMyio OJ{HOJHatJHOCTb HHTep~ana. C yqeTOM nopenu-unBapuaHT

HOCTH HHTepBana B J{BH)KYIUeiic.si CHCTeMe OTCtJeTa 3TO Be,neT K e,nUHCTBeHHO «JIO-
' ' / 

KaUHOHHOMY onpe.nenenmo» J])lHHbl J{BH)KYIUeroc.si CTepirn.si [1]. Cne,nCTBHeM )Ke 3TO-

ro onpe,neJICHH.H .HBJI.HeTC.H YBeJIHtJeHHe (a ne COKpamenue) npo~OJibHLIX pa3MepoB 

Ten npu ,nBH)KeHHH (cM., nanp., [2]). . 
HH)Ke npHBO,n.HTC.H .no~OJIHHTeJILHLie coo6pa)KeHH.H Ha 3TOT ,ctJeT. 

PeJUITHBHCTCKHH HHTepBaJI - 3TO 4eTblpexMepna.si BeJIHlJHHa, onpe,neJI.HeMa.si 
,nByM.H TotJetJ11L1MH co6b1TID1MH u .HBJI.si10ma.sic.si ananoroM (u, MO)KHO CKaJaTL, npe
eMHHKOM) TpexMepnoro paccTO.HHIDI (J])]H111,1). 11nu, KaK roBopHT, Me-rpuKa npocT

pancrna MHHKOBCKOfO onpe,nen.HeTC.H KBa,npaTOM HHTepBana: 

2 2 . 2 2 
-s = (.1:x) - C flt , (1) 

JaBHC.HIUero OT pa3HOCTH, KOop.nunaT YKaJaHHLIX co61,1THtt. 4-HHTepBan - OCHOBHOtt 
HHBapHaHT TeopHH OTHOCHTeJILHOCTH, Il03TOMY ero HaJI,IBaIOT TaK)Ke rpyn.naMeHTaJII,
HblM HHBapHaHTOM.. Ilo onpe.neneHHIO HHBapuanT - 3TO BeJIHlJHHa, KOTOpa.H ne 
HJMeruieT CBOero JHatJeHIDI npu nepexo.ne OT o.nnoii unepUHaJILHOtt CHCTeMLI OTCtieTa 
K .npyroii. IlOCKOJILKY 3TOT nepexo.n CB.HJaH C HJMeHettHeM CKOpOCTH J{BU)KeHH.H, TO 
HHBapuaHTHOCTI, HHTepBana J{OJI)KHa OJHatJaTL HeJaBHCHMOCTI, OT CKOpOCTH, T.e. noc-. 

TO.HHCTBO (CM.; nanp., [3, 4]). MaTepHll.Tll,HI,IMH npe.ncrnBHTeJI.HMH npOCl'paHCTBeimo~ 
no.no6noro unTepBana .HBJI.HIOTC.H Macu1Ta61,1 (cTep)KHH), a BpeMenuno.rio6noro - tJa
c1,1. 3aMeTHM, lJTO HHTepBan TaK)Ke OJ{HOJHatJHO IlOJBOJI.HeT, nanpuMep, 
KJiaccmpuuHpOBaTb CTep)KHH, KaK npe)KJ{e 3TO .nenanoc1, C IlOMOIULJO «nepe
JI.HTHBHCTCKOro HHBapuanTa» - J])lHHbl. 

· ~una crep~na. B ananuTutJecKoii reoMeTpuu .nnuna cTep)KH.H onpe,neJI.HeTc.si 
nepBLiM tJJieHOM npaBoii tJaCTH (1). Ilpu 3TOM OtJeBH,nHO, lJTO JHatJeHIDI npoeKUHtt 
(cnaraeMLIX) Bcer.na MeHLllle CaMOii ,nJIHHI,I (ux· CyMMLI). ToJILKO ,nJI.H qep)KH.H, 
opHettmpoBannoro B.non1, o.nnoii HJ oceii Koop.nunaT, .nnuna 6y.neT coBna,naTL c 3TOtt 



,, 

«Ma.KCHMaJibHOH npoeKQtteii:». MO)KHO CKaJaTI,, 'ITO, HanpnMep, Ha OJI0CK0CTH TaKIDI 

CHTyaQIDI HMeeT MeCTO, eCJIH )TOJI 00B0p0Ta (j) = 0. 
Hnmepaa.n, cmep:»aui. B pemlTHBHCTCK0M cnyqae HJ-Ja 0TpnuaTeJibH0ro JHaKa B 

Bblpa)Kettnn )lJIH ttHTepBaJia (ero nceB.UOeBKJIH,L{OBOCTH) JHa11eHID1 npocTJ)aHCTBeHH0H 

npoeKQHH 6y.uyr Bcer.ua 60Jlbllle BeJIH'IHHbl CaM0ro HHTepBaJia. IT03TOMY no aHa

JI0rntt C npe.llhl.llyWHM pacc~eHtteM Tenepb ~e «MHHHMaJlbHOH (npOCTJ)aHCTBeH

HOH) npoeKQtttt» .uon:lKeH cooTBeTCTBOBaTh yron 'If =.0 nopeHQeBa noBopoTa. ·Ha-

. Il0MHHM, 'ITO'th'lf = 13, me 13-cKopocTb .llBtt)KeHtt.ll. OTKy.ua cne.uyeT, 'ITO «MHHHMaJib

HIDI npoeKQIDI» nonpocry onpe.uen.sieTC.ll · .llJIHH0ii: noKo.simeroc.si CTep)KH.ll. 11HhIMtt 

CJI0BaMH, HeOO.llBll)l(HblH MacmTa6 HJMep.sier npOCTJ)aHCTBeHHono.uo6HhlH HHTep

BaJI [5]: , 
s = z*. (2) 

Cne.uyeT JaMeTHTb, 'ITO, CTJ)0TO TOB0p.ll, ~e CaM0 npe.ucTaBJieHtte 0 

JaBHCHM0CTH .llJIHHbl .llBH)KyWeroc.si CTep)KH.ll OT CKOp0CTH c Heo6xo.unMOCTbIO Be.ueT 

K npe.llhl.llyWeMy peJyJILTaTy. JJ:eii:CTBHTeJibHO, B C00TBe'l'CTBHH c Tpe6oBaHtteM JI0-

peHQ-HHBapttaHTH0CTH T0JihKO noCTO.llHHIDI (HeJaBnc.simrui · OT CKopocrn) BeJitt'lttHa 

M0)KeT onpe.ll~Th ttHTepBaJI CTep)KH.ll. Ho .Ta.K0Boii: e.umforneHHO .llBJI.si,eTc.si .llJlttHa 

HeO0.llBll)KH0TO CTep)KH.ll. 

C .upyroii: CT0p0Hbl, KBa.upaT .llJIHHbl .llBH)KY1Ueroc.si CTep)KH.ll 6y.ueT npe.ucTaBJI.llTb 

npocTpaHCTBeHHIDI •iaCTb KBa.upaTa HHTepBaJia B .llBtt)Kymeii:c.si CHCTeMe, HJIH nepBoe 

cnaraeMoe Bblpa)KeHIDI 

_stj_ ~2(1*)2 s2= - . 
1 - 132 1 - 132 

(3) 

OTKy.ua .llJl.ll .llJIHHbl .llBll)KyWeroc.si CTep)KH.ll 6y.ueM HMeTh «cpopMyny Y.llJIHHeHIDI»: 

l = z*(l - 132r111 . (4) 

Heu11aapua11m11ocmb «c0Kpau,e1111020 unmepaa.n,a». B T0)Ke BpeM.ll B paMKax 

TPa.llHQH0HH0ro (3HHlllTeHHOBCKOro) onpe.ueneHH.ll HJ-Ja ycJI0BH.ll 0.llH0BpeMeHH0CTH 

(Jace11eK Il~JIO)KCHH.ll K0HQ0B .llBH)KyWeroc.si CTep:xrn.si) HHTepBaJI nonp0CTy paBeH 

C0KpameHHOH .llJIHHe: 

Sc= z*(l - 132)1/l . (5) 

Ta.KUM o6paJOM, «COKpaIQeHHbIH HHTepBaJI» s .llBH0 JaBHCHT OT CK0p0CTH, a 3T0 
C . 

OJHa11aeT, 'ITO TPa.llHLIIIOHHOe onpe,neJieHne He y.uoBJieTB0p.lleT Tpe6oBaHHIO nopeHQ

HHBapnaHTH0CTH. 

C ~eTOM CKaJaHH0ro Bblllle, Boo6me fOB0p.ll, Tep.sieT. CMbICJI CaMa nocTaH0BKa 

BOnpoca 0 paJJitt'IHblX BH.L{HMbIX pa3Mepax .llBH)l(YlUeroc.si CTep)KH.ll. 113 MH0)KeCTBa 
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nocne.uoBaTeJlhHblX IlOJIO)KC!HHH, K0T0pble JaHttMaeT CTep)KeHb, T0JibK0 0.llH0 OTBe'la-
·' ·, . .~.' . * ' ! 

eT ,HCTHHH0MY JHa'leHHIO HHTepBaJia CTep)KH.ll (s = l ). 11 3T0T «BH.L{HMblH pa3Mep» 

onpe.uenseTc.si cpopMynoii: Y.llJlttHeHtt.ll (4). · 

Hnmepaa.n, 8 npocmpancmae 4-UMnyJlbCOB. PacCMOTpeHHbJe Bblllle CBOHCTBa HMe

IOT Henocpe.ucTBeHH0e 0TH0UleHtte K (BpeMeHnno.uo6HoMy) HHTepBany 

s; = i2 - (pc)2 = m2c4 (6) 

. . 

B HMilYJibCH0M npocTpaHcTBe MttHKOBCKOro. KaK -Bll.llHO, «MHHHMaJlbHOH (BpeMeH-

HOH) npoeKunn» oTBe'laeT ::ittepfllil noKo.ll (nopeHQeB yron, 11nn 6b1CTJ)OTa 'I' = 0), a 

caM nHTepBaJI .ueii:cTBHTeJJbHO. nocTOsHeH. B TO )Ke BpeM.ll ripn 'lf4 0 cooTBeTCTBYIO

mrui npoeKQtt.ll, T.e. ::iHeprns .UBtt:JKymerocs Tena, 6y.ueT Bcer.ua 6onbll1e ero ::iHeprnn 

B noKoe. 

I KocHeMCj! Tenepb 0'leHb Ba)KHOro·cpmtt'leCKOTO CJie.llCTBH}I Teopnn 0TH0CHTeJib

HOCTH, KOT<>poe, o.uttaKo, npl-i onpe.ueneHnn noH.llTllil pa3MepoB .llBtt)Kym11xc.si ofrheK

T0B cpaKTH'leCKH nrnopnp0BaJI0Cb .ll0 HaCT0.lllUero BpeMeHtt. 

I 

JlopeHQ-K0BapuaHTH0CTb. rro onpe.ueneHHIO MaTeMaTtttJeCKHe BeJitt'IHHbl, npe.u- . 

CTaBJI.llIOlUtte K0BapttaHTH0e cptt3tt'leCKOe n0H.llTtte B palJIH'IHblX CHCTeMax OTC'leTa, 

cB.siJaHhI npeo6paJoBattn.siMtt JlopeHua. Boo6me, K0BapnaHTHbie onepaunn - TaKne 

. onepaunn, K0T0pble HMeIOT CMblCJI BHe JaBHCHM0CTH OT CHCTeMbl 0TC'leTa. ITpttMe

paMH M0JYf cn~ttTh IicnycKaHne n nornomeHne CBeToBoro cnrnana. · B -ieopnn 

OTH0CHTeJibH0CTH cptt3H'leCKtte Il0H.llTllil onttCbJBaIOTC.ll C0B0KynH0CTbIO T0'le'IHblX 

·co6hITHH, KOT0prui, B qacTH0CTH, M0)KeT. 6b1Tb CBe.ueHa K nape co6hlTHH. Pa3HOCTb 

K00p.llttHaT 3THX co6hITHH 6y.ueT onpe.UeJI.llTb HHTepBan (4-BeKTop) .uaHH0TO cptt3H'le

CK0ro n0H.llTH.ll. 3.uecb Mbl X0THM no.u11epKHYfb, 'ITO cornacH0 paccMaTpttBaeM0MY 

onpe.ueneHHIO K0BapttaHTHIDI BeJIH'lttHa Ja.uaeTC.ll BO Bcex CHCTeMax 0TC'leTa C0B0Kyn-

HOCTbIO 0.llHttx n Tex )Ke co6b1Tttii:. · 

. OTcIO.Ua HeMe.llJleHHO BbJTeKaeT, 'ITO 0.llH0BpeMeHHhle co6b!TH.ll He M0JYf ncn0Jib

J{)BaTbC.ll npn onpe.uenettttll cptt3H'leCKHX nOH.llTHH BBtt.nY 0TH0CHTeJibH0CTH 0.llH0Bpe

MeHH0CTH. Bnpo11eM, 06 3T0M 003.UHee Bil0JIHe 0.llH03Ha'IHO' BblCKaJaJIC.ll H CaM 

3ttHUITeHH [6]: «YeTblpexMepHblH K0HTHHYYM He pacna.uaeTC.ll o6'beKTHBHO Ha ce

'leHH.ll, cpe.Utt K0T0pbIX 6hJJIH 6hl Ce'leHtt.ll, C0.llep)KaIQtte BCe 0.llH0BpeMeHHbJe C0-

6hITH_.ll». TaKttM o6paJOM, J.uech MLI ttMeeM 0'leHb ·cHJibHhIH apryMeHT npoTttB 

Tpa.uttQH0HH0ro onpe.ueneHIDI, npttB0.ll.lllUero K HJBeCTH0MY C0KpaIQeHHIO 

.llBH)KylUHXC.ll TeJI. 

3aKJIIO'leHHe. ' JlopeHQ-HHBapnaHTHOCTb mfrepBaJia 03Ha11aeT ero He-

JaBHCHM0CTb OT CK0p0CTH .llBH)KeHH.ll, T.e. noCT0.llHCTB0. fI03TOMY, HanpnMep, npocT

paHCTBeHHOilO.ll06HblH HHrepBaJI onpe.uenseTC.ll .llJIHHOH Heno.uBtt)KH0TO CTep)KH.ll. B 

.llBll)l(YllleHC.ll CHCTeMe OTC'leTa ero <<np0CTJ)aHCTBeHHIDI 'laCTb» H3-3a nceB.uoeBKJIH.ll0-
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BOCTH Bcer,ua 6onhwe caMC?ro HHTepBana. A ::no OJHal!aeT, '!TO npo,uonhHbie pa3MephI 
Ten yBenH'IHBalOTC.11 (a He COKpamalOTC.11) npH ,llBH)KeHHH. Eomwe TOro, 3HHWTeH
HOBCKoe' ycnOBHe O,llHOBpeMeHHOCTH (3aCel!eK nonO)KeHH.11 K0HUOB ,llBH)KyllleroC.11. 
CTt!p)KH.11) BCTynaeT B npOTHBOpel!He C Tpe6oBaHHeM nopeHU-KOBapHaHTHOCTH. 

·ABTop 6naro,uap11T M.C.XBacTyHoBa Ja 06c~eH11.11. 

( 

JUITEPA TYP A 

l.CTpenhUOB B.H. - TTpenpHHT_mun1 P2-95-35, lly6Ha, 1995. 
2.Strel'tsov V.N. - Found Phys., 1976, v.6, p.293. 
3.CTpenhUOB B.H., XBacTyHoB M.C. - l13B. BY30B. <l>m11Ka, 1995, T.38, c.125. 
4.CTpenhUOB B.H. - Coo6meHHe O115U1 ll2-94-446, lly6Ha, 1994. 
5.MaH,uenhWTaM n.11. - fleKUHH no OnTHKe, TeOpHH OTHOCHTenbHOCTH 11 KBaH-

TOBOH MexaHHKe. M.: HaYKa, 1972, c.252. 
6.3iiHwTeiin A, - Co6p. Hayq. Tpy,uoB. M.: HayKa, 1966, T.2, c.753. 

., 

PYKon11ch nocTyn11na B m,uaTenhCKHH oT,uen 
12 anpen.11 1995 ro,ua. 

4 

I, 

i" 

11/ 

L 

CTpe.rihUOB B.H. . P2-95~161 
Y,unm;1eH11e .llBlf)l(YllllfXC.11 Ten_:_. 
cne,llCTBHe nopeHU-HHBapHaHTHOCTH HHTepBana 

, .J,fHTepBan - OCHOBHOH lfHBap11aHT TeopHH OTHOCHTenhHOCTH. TTp.llMblM 
cne,llCTBHeM nopeHU-HHBapHaHTHOCTH HHTepBana·.HBn.lleTC.11 ·ero nocTO.IIHCTBO (He-
3aBHCHMOCTb OT _CKOpOCTH): 8 l!aCTHOCTH,' npoCTpaHCTBeHHOno,uo6HbIH lfHTepBan 
onpe,uen.11eTc.11 WIHHOH Heno,uBH)Kttoro CTep)KH.H; B .llBH)l(YllleHc.11 c11cTeMe ero «npo
CTpaHcTBeHHa.H 'laCTb>> (JtrIHHa CTep)KH.11 B ,llBH)KeHHH) H3-3a OTp11uaTenbHOro 3HaKa 
(nceB,llOeBKnlf,llOB()CTlf) 6y.ueT BCer;na 6omwe CaMOro 'HHTepBana. A 3TO 03Hal!aeT, 
'!TO Tena y,unHH.IIIOTC.si (a He COKpamalOTC.11) npH ,llBH)KC!mflf. TeM CaMblM H3MeH.lleTC:si 
O,llHH H3 rnaBHbIX BbIBO,llOB TeopHH OTHOCHTenbHOCTH.· 

Pa6orn BhmonHeHa _B na6oparnp1111 BhIC0KHX SHeprnii 0115111:· 
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Coo6111e11He OfueJIHHeHHOrC> HHCTH'lyra l1Jlep111,1x HCCJJeJ,IO~aHHii. lly6Ha, 1995 
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Sfrel'tsov V.N. P2-95-161 
Elongation of Moving Bodies -:
a Consequence. of Interval Lorentz Invariance 

The interval is the main invariant of the relativity theory. The
0

direct consequence 
of interval •lorentz invariance is, its constancy (independence :of -the velocity). 
In particular, the space-like interval is defined by the length: of a. resting rod. 
In a movi~g frame its <~space part» (the rod lerigth in motion) because of th·e· negative 
sign (pseudo-Euclideanness) is always greater the interval itself. And it means that 
bodies elongate (but not contract) when moving.' Thus, one of the main conclusions 
~f th~ relativity theory changes. , · · · · · 

- ' 
· · · The investigation has been performed at the Laboratory of High Energies, JINR. 
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