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. BaeiJeuue. OAHHM. H3 OCHOBHhIX ;pe6oBaHHH, KOTopoMy AOJDKHO YAOBJI~TBO-, 

p51Th onpeAeJieHtte cpirniiqecKoro rroHSI:THSI (BeJIHqHHhl) - ero OAH03Haq11ocT:&*. 

B HacT9Sim;ee BpeMSI, omiaKo, Mhl HMeeM ABa B3aHMHO HCKJIIOqaIOm;ttx:ripeACTaB

JieHHSI O noBeAeHHH npOAOJibHhIX pa3MepoB ABHX<ym;ttxc~ TeJI. TaKoe IIOJIO

X<eHHe 51BJI51eTC51 CJieACTBHeM HapymeHH51 yKa3aHirnro Tpe6oBaHH51 rrpH pacrrpo

CTpaHeHHH TTOH51TH51 ]iJIHHbIHa 6hICTf)hle AB~X<eHH51. BOJibme TOro, y~e B paM-
' , . . ' ,, " ' . " " -➔ ' . . ' ,. 

Kax caMoro .· TpaAHD;HOHHOro orrpeAeJieHH51 AJIHHhl ABHX<ym;erocSI: CTepX<H51 

ycJIOBHe OAH03HaqHOCTH, CTporo ro~op~: He BhIIIOJIHeHO. HttX<e M~ paCCMOTpHM 

3TO BaX<HOe Tpe6oBaHHe np~1MeHHTeJihHO K HHTepBaJiy' KOTOpbIH B TeOpHH 

OTHOCHTeJihHOCTH 3aHHMaeT MeCTO rrpeX<Hero «AOpeJISITHBHCTCKOro» HHBapHaH

Ta - paCCT051HH51. 

' 4-uH.mepaaJL. PeJISITHBHCTCKHH HHTepBaJI 3TO qeThlpexMepHaSI: 

BeJIHqHHa,. orrpeAeJISieMaSI ABYMSI: ToqeqHhIMH co6bITHYMH H SI:BJISI:IOm;ancSI aim::. 

JIOI'OM (H, MOX<HO CKa3aTh, npeeMHHK0M) TpexMepHoro paCCT051HH51 (A.nHHhl). 

11JIH, KaK_ roiiopSIT,. MeTpHKa 4-npocTpaHCTBa MttHKOBCKOro onpeAe.riHeTC51 

KBaApaTOM HHTepBaJia 

3aBHC51m;ero OT pa3HOCTH. KOOPAHHaT yKa3aHHhIX co6hITHH. 4-HHTepBaJI -

OCHOBHOH HHBapHaHT TeOpHH 0THOCHTeJihHOCTH, TT03TOMY ero Ha3hIBaIOT TaKX<e 

cpyttAaMeHTaJihHhIM HHBapttaHTOM. Ilo oiipeAeJieHHIO, ttirnapmiHT. ·.:.... 3TO 

BeJIHqHHa, KOTopaSI He H3MeHSieT CBOero 3HaqeHH51 rrpH rrepexoAe OT OAHOH 

HHepn:HaJihHOH CHCTeMhl OTcqeTa K Apyron:. IlocKOJihKY 3TOT rrepeXOA CBSI:3aH c 

H3MeHeHHeM CKOpOCTH ABHX<eHH51, TO HHBapttaHTHOCTb HHTepBaJia AOJIX<Ha 

03HaqaTb ero He3aBHCHMOCTb OT CKOpOCTH, T.e. IIOCT051HCTBO. Bem;eCTBeHHhIMH 

npeACTaBHTeJI51MH HHTepmj.Jla 51BJI51IOTC51 qachl H MacmTa6bl (CTepX<HH). 

/1.JZUH.O. cmep:;KH.st. B AOPeJISI:THBHCTCKOH (pH3HKe, KOTOpaSI: cym;eC'l;BeHHhIM 

o6pa30M onttpaeTCSI: Ha eBKJIHAOBY reoMeTpHIO, rrpocrpaHcTBeHHoe paccTOSI:HHe 

(B OTJIHqHe, CKaX<eM, OT ero rrpoeKU:HH) cqHTaJIOCb HHBapttaHTOM. Ero Ma

TepHaJibHhIM ocym;eCTBJieHHeM CJIYX<HJI TBepAbIH CTepX<eHh. l-:lffaqe TaKX<e MOX<-

* JJ:eTaJibHOe 06cy)K,lem1e 3TO~ BOnpoca MQ)KHQ Hawn~ B H3BeCTHbIX «Jle~~HSIX no 

cpH3HqeCKHM OCHOBaM TeOpHH OTHOCHTeJI~HOCTH• JI.li.MaH,leJibWTaMa [}], 



HO CK333Tb, qTo AJIHHa BhlCTyrrana B KaqecTBe OAH03HaqHoii xapaKTepHCTHKH 

MaTepHaJibH0ro CTep::>KHR*. 

OAH3KO Te0pHR 0TH0CHTeJihH0CTH ycTaH0BHJia, qTo o6hlqHblH CTep::>KeHb -

3T0 He rrpocTpaHCTBeHHaR Bem;h, a rrpocrpaHCTBeHHo-ripeMeHHaR KOH<pury

pau.HR, T.e. B o6m;eM cnyqae K TpeM ero rrpocTpaHCTBeHHbIM K0MII0HeHTaM Heo6-

X0AHM0 A06aBHTb BpeMeHHyIO. IlpnqeM A06aBJieHHe AO]l)KHO rrpoHCX0AHTb C 

yqeT0M Tpe6oBaHHR nopeHU.-KOBapnaHTHOCTH, T.e. o6pa30B3HH3R qeTbipeXK0M

II0HeHTHaR BeJIHqmi:a ):(0JI::>KHa 6hlTb 4-BeKTOpOM. B pe3yJihTaTe paCCT0RHHe 

(rrepBhlii 1LJieH B cpopMyne (1)) yTpaquBaeT CBOHCTBa HHBapnaHTa; 3TY 

cpyHKU.HIO 6epeT Ha ce6R HHTepBaJI s. 

HH.mepea.n. cmepX1tJL. TaKHM o6pa30M, B paMK3X Te0pHH 0TH0CHTeJihH0CTH 

BMeCTo ~JIHHbl CTep::>KHR npaBHJihHee I'OB0pHTb 06 HHTepBane CTep)KHR. Bnpo-

11eM, KaK H3BeCTH0 (CM., ttarrp., [2 ]) ' AJIHHa II0K0Rm;erocR CTep)KHSI KaK pa3 

orip'eAeJIReT IIp0CTpaHCTBeHHOIIOA06HhlH HHTepBan** 

s = l *. (2) 

OTMeTHM, qTo BblII0JIHeHHe Tpe6oBaHHSI 0AH03HaqH0CTH miTepiJana o6ec

neqnBaeTCR 3AeCh paBeHCTB0M tit* ='0. ECJIH HeII0ABH)KHhie qac1,1' H3MepSIIOT 

BpeMeHIIII0~06HblH HHTepBaJI, TO HeIIOAB~)KHbIH CTep)KeHh H3Mepsi:e't rrpOCTpaH::: 

crneHHOIIOA06Hhlii HHTepBa.n:. Ha octtoBaHHH cKa3aHHoro HaripaBJieHH0MY 

BA0Jih OCH 'x* IIOK051ID;eMyrn CTep)KHIO orneqaeT qeTblpeXK0MII0HeHTHaR 

BeJIHqHHa 
' •->.•'",i ' 

( = (ctit*, !ix*, 0, 0) = (0, l *, 0, 0). (3) 

K 3T0MY )Ke pe3yJihTaTy M0)KH0 rrpHHTH H <<(pll3HqeCKHM rryTeM» 

pemITHBH33U.HH JIOK3U.HOHHOH rrpou.eAYPhl H3MepeHHSI AJIHHbl II0K0SIID;erorn 

cTep)KHR [3 ]. Ilp-HBJieKaR rrpeo6pa3oBattnsi: JlopeHu.a, AJI51 AJIHHhl ABH)Kym;erocsi: 

co CK0p0CTbIO {3c CTep::>KHR II0JiyqnM , , , 

l = l ~(I - p2)-1/2 = l *y. (4) 

B CB0e BpeMSI,q>OpMyJia YAJIHHeHHR (4) 6h1Jla II0Jiyqena B paMKaX K0HU.eIIU.HH 

pe.JISITHBHCTCKOH (JIOK3U.HOHHOH) AJIHHhl (CM., uarrp., [ 4 ]) , OIIHpaIOIQeHCR Ha 

0TJIHqHoe OT TP3AHU.H0HH0I'O «JI0K3U.H0HH0e orrpeAeJienne» AJIHHbl_ ABH::>Kym;ero-
CR c~ep%HR. , , , , ,, • , , , , 

*Boo6~e, Tpe6onatttte O,!1HO3HaqHOCTH onpe)leJieHHSI qJH311'IeCKOl'O nOHSITHSI SIBJISieTCSI no cy

~ecTBy Heo6x0)1HMbIM yCJIOBHeM ero npHl'O)IHOCTH. 

**3TO 03HaqaeT, qTo B nOKOSI~eiksi S*-CHCTeMe «npe}KHHH» 11 «HOBbIH» HHBapHaHTbl conna

)la!OT. TeM CaMbIM ci6ecneq11naeTCSI npeeMCTBeHHOCTb COOTBeTCTBYIOrti:Hx TeOpHH, nOCKOJlbKY 3-neK

TOp - :no 4-BeKTOp c ttyJieBOH ct°KOMnOHeiuoti. 
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IloCKOJihKY, KaK Mhl ycTaH0BHJIH, A3HH0MY II0K0SilQeMycsi: CTep)KHIO C00T

BeTCTByeT eAHHCTBeHHhlH HHTepBaJI (KaK H 0AHa AJIHHa), TO BhITeKaIOmasi: H3 

(3) cpopMyJia YAJIHHemrn (4) eAHHCTBeHH0 onpeAeJ,si:eT II0BeAeHHe AJIHHhl 

ABH)Kym;erocsi: CTep)KHSI: Il03TOMY o6m;enpHHSITOe npeACT3BJieHue 0 C0Kpa

meHHH ABH)KYID;HXCR TeJI A0JI)KH0 6hlTb OT6poweHo. 

Jlope1t11,-u1teapuaumuocmb. Pattee K 3T0MY BhlB0AY MhI rrpuwnu [5] B 

pe3yJihTaTe aHaJIH3a o6merrpHHSITOro (3HHWTeHHOBCKOro) onpeAeJieHHSI AJIHHhl 

ABH)Kymerocsi: cTep)KHSI c ToqKu 3pettusi: ttHBapuaHTHOCTH HHTepBaJia. Orneqaro

masi: 3T0MY onpeAeJieHHIO qeTbipexK0MII0HeHTHaSI BeJiuquHa, B qacTH0CTH, 

HMeeT BHA 

In= (0, l, 0, 0) = (0, l *y- 1, 0, 0). 
C , 

OTKYA3 BbITeKaeT, qTo COOTBeTCTBYIOIQHH HHTepBaJI 

.sc=/*(l -{32)1/2 

(5) 

(6) 

33BHCHT OT CKOpOCTH.· A 3T0 03HaqaeT, qTo TP3AHU.H0HH0e onpeAeJienue 

rrp0THB0peqHT Tpe6oBaHHIO JI0penu.-HHBapuaHTH0CTH. 

C Apyroii cTopotthl, ucn0Jih3ysi: crreu.uanbHble npeo6pa3oBattuR Jlopettu.a 

AJISI ABYX ABH)KYIQHXCSI CHCTeM 0TcqeTa S H S l, HMeeM C00TH0WeHue 

(c/:it - {31:ix)y = (ctit1 - {3 1tix1)y1• (7) 

OTKYA3 C yqeT0M BblTeKaIOmero H3 q>OPMYJihl C0Kpam;eHHSI paBeHCTBa 

tixy = / * = tix, y I 3aKmoqaeM 0 HeB03M0)KJI0CTH BhIII0JIHeHHSI 3HHWTeHHOB-: 

CK0I'O YCJI0BHR tit= 0 B o6enx CHCTeMax 0TcqeTa. BnpoqeM, 3T0T pe3yJihT3T Bhl

pa)KaeT H3BeCTHYIO 0TH0CHTeJihH0CTb 0AH0BpeMeHH0CTH. 

3alOlJO'le1tue. Tpe6oBattue 0AH03HaqH0CTH SIBJISieTCSI B3)KHeHWHM 

orpamr'IHTeJihHblM Tpe6oBaHHeM, npeA'hSIBJISieMhIM K (pll3HqecKHM II0HSITHSIM. 

Ero rrpuMeHeHHe K peJISITHBHCTCK0MY HIITepBaJiy, 0IIHCb1B3IOIQeMy CTep)KeHb, 

BeAeT eAHHCTBeHH0 K «JI0K3U.H0HH0MY onpeAeJieHHIO» AJIHHhI ABH)Kymerocsi: 

CTep,)KHR. CorJiaCHO 3T0MY onpeAeJieHHIO IIP0A0JibHhie pa3Mepbl TeJI yBeJiuquBa

IOTCSI (a He C0KpamaIOTCSI) npu ABH)KeHHH. TeM C3Mb!M H3MeHSICTCSI 0AHH H3 

rJiaBHhIX BblB0A0B TeopHH 0TH0CHTeJibH0CTH. 

ABTOP 6naroAapnT M.C.XBacTyttoBa 3a IIJI0A0TBopHhle o6cy~ettusi:. 
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CTpCJihll,OB B~H. P2-95-35 
Cl>opMyJia ynm1HeHH51 KaK CJIC]lCTBHe O]lH03HaqHOCTH 4-HHTCpBaJia 

B TeOpHH . OTHOCHTCJibHOCTH . MCCTO npe)KHero · <<!lOPCJI51THBHCTCKOfO>> 
HHBapHaHTa - paCCT051HH51, HJIH JlJIHHhl, 3aHHMaeT HHTepBaJI. B CHCTCMe IlOK051 
CTCp)KH51 HX 3HaqeHH51 COBna,naIOT. TeM CaMblM o6ecnelJHBaCTC51 Tpe6yeMa51 
OJlH03HaqHOCTb HHTepBaJia. C yqeTOM HHBapnaHTHOCTH HHTepBaJia B JlBH)Ky
IIJ.CHC51 CHCTCMe 3TO npHBOJlHT CJlHHCTBCHHO K «JIOKall,HOHHOMY onpeneJ'lCHHIO» 
,nJIHHhI JlBtt)Kyrn.erc>c51 CTep)KHSI. Ero )Ke CJie~CTBHCM SIBJI51eTCSI yae;rnqeHne (a He 
COKparn.emie) npo,nOJihHhIX pa3MepoB TCJI npn JlBH)KCHHH. 
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In relativity theo~y an interval t~kes"place of the previous <<pre-relativistic>> 
invarianFdistance or length. Their values coincide in the rest system ofa rod. 
Thereby a required singlevalueness of the interval is ensured._ In a moving 
system taking i~to account ari interval invariance it leads only to the «radar 
definition>> of the moving rod length. The consequence of this definition is the 
incr'ease (but not contraction) of longitudinal sizes of bodies wqen moving: 

. . . 
The investigation has _been performed at the Laboratory of High Energies, 

)INR. 
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