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1. Koarflifiuq.ueHT Peüxeuõaxa. Peãxeaõax 111 npozrenan aH8JlH3 nOHH

'THH " OTHOCHTeJThHOCTH O,lUiOBpeMeHHOCTH" H czierran asrson o aeonao
3HallHOCTH 3~IlITeHHOBCKOH CHHXpOHH3aUHH qaCOB B C'neUHaJIbHOH reo

pHH OTHOCHTeJIbHOCTH (CTO) 121 B Pa31IHqHblX TOqKaX npOCTp8HCTBa

BpeMeHH. 3aKlIIOqeHHe Peãxeaõaxa OCHOBaHO aa YTBep)KJleHHH o HeB03MO)IC

HOCTH 3KcnepHMeHTaJIbHOH nponepxa Toro, qTO CKOpOCTh CBeTa B O,IUlOM 

HanpaBJIeHHH ,o;OJI)l(Ha õsrn, paaaa .ero CKOpOCTH B npOTHBonOJIO)KHOM 

HaDpaBJIeHHH, HJIH, KaK rOBOpHJIH npeaaae rpexa, ",D,Ba)KJlbl B onny 
H TY )ICe pexy ae BXO,o;HT". 

3ÜHIlITeHH 121 npennoxocr HCnOJIb30BaTh MH onpenerreaaa "rrposre

~TKa BpeMeHH" CHHXpOHH3anmo qaCOB nocsmxoã CBeTOBoro CHrH8Jla 

TY,zw. H o6pamo, onapaacs aa nOCTYJIaT o "rrocroaacrne cxopocra caera". 

COrJIaCHO- 3ÜHIlITeÜHy, CBeTOBOH CHrHaJI B nOKoH~eHcH CHCTeMe OTCqe

Ta H3 TOqKH A B TOllKY B, C TOq:KH 3peHHH Ha6JIlO,o;aTeJIR B ,lU)H~meHCH 

CHCTeMe OTCqeTa co CKOpOCThIO v, rrpoxonar nyTh f A B sa BpeMH 

t * t* fAB
B - A = (1)

c - v 

H B oõparaoss HanpaBJIeHHH

r 
t*'-t* =~. (2) 

A B c+ v 

Hanpasiep, B cnysae nOKOHIUHXCH qaCOB, KOI',o;a v p8BHO HYJIIO, qaCbl 

H,D;YT CHHXpoHHO B TOqKaX A H B, eCJIH .(1) paBHO (2). 
COrJIaCHO Peãxeaõaxy 11 I, BpeMH npOXO)l(J1.eHHH CBeTOBOrO CHrHaJIa 

B O,IÚlOM HanpaBJIeHHH (AJUI npoCTOTbI paCCMOTpHM CJIyqaH nOKOH~

CR UCOB) 

r A B 
tB-t A = - - , (3)

c 1 
.. 

a B ,o;PYr0M 

rAB 
t'A - t B =  (4)

c2 

I10CJIe CJIO)ICeHHH H BbI'lHTaHHH <l>oPMYJI (3) H (4) nOJIyqHM CJIe,o;ylO~YlO 

CHCTeMY ypaBHeHHH: , ~/I:J lt>"'A."'. •.• ••••.•..,1. ~. 
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CIC2
 
t~ - tA - - ;
= f A B / 

Cl+ c2 

(5) 
{ Cl C2
 

t Á. .- t B = (t B .- t A) + r AP/---.
 
c 1 - c2
 

llO,nCTaBJIHH BblpIDKeHHe r AB H3 nepaoro ypaBHeHHH BO aropoe, Ha~eM,
 
QTO
 

C2 
t B - tA ---- (tA -t B ), (6)

c 1 + C 2 

r,ne 

C 2 
e (7) 

c 1 + C 2 

H ecrs I<03<pqmlUfeHT Peãxeaõaxa, KOTOpbUi acerna 

o < €.< I, (8) 

nOCKOJlbKY CKOpOCTH CBeTa c 1 H C 2 MorYT rrpHHHMaTL moõsre rcoaexasre 
rrOCTOHHHhle 3HaQeHHH, OTJlHtIHble OT HYJIH. CHHXPOHH3alUfH 3fuIrnTeÜHa 

,[(JIH nO~OHIIniXcH lIaCOB nOJlYlIaeTCH TOJlbKO B cnysae 

1 
e = 2"' (9) 

r.e. xorna 

Cl'c 2=c. (10) 

2.0fiofiUJ,eltue CTO 6 COOT6eTCT6UU c KopnYCKYllJlplto-eO/1,H06blM 

àvaausscosc õe Bpoúnn, B paõorax /8-5/ npozrenaao 0606~eHHe CTü 

B COOTBeTCTBHH c KOpnyCKYJlHpHO-BOJIHOBhIM .nYaJIH3MOM ne EP0HnH, 
I' 

B panncax xoroporo MOJKHO ,naTb HClIepm.IB81OIl~HM aHaJIH3 3ÜHrnTeÜHoB

CKOM CIDL'KpOHH3alUfH lIaCOB H K03<P<PHUHeHTa Peãxenõaxa. 
Ilpa 0606~eHHM nonyxeasr npe06pa30BaHHH Jlopeana (lln). 6e3 

cxopocra caera B cooTBeTcTBHH c BblBO.o;OM MHHKOBCKoro o elUfHCTBe 

npOCTpaHCTBa-BpeMeHH H I<opnYCKYJIHpHO-BOJlHOBhIM .nYaJIH3MOM.z:te 
EpOMJlR: • 

x-vt
 
x' = -


Jl-! 
V (11) 

1 
t - 'Ix
 

t' = --- 

jI- ~ 
06pa3YIOIUHe rpynny ,nBHJKeHHH npa YCJlOBHH YHHBepcaJILHOCTH 

(12)vV = v' V' , 

rne v, v' - rpyrmonsie CKOPOCTH MaTepHaJILHOH TOqKH, a V, V' - <l>a30Bble 

CKOpOC~ BOJlHOBOrO npouecca, B KOTOpOM yxac'rayer MaTepHaJIbHaH 

roxxa. Torna HHBapHaHTOM TaKHX npe06pa30Ba.HHH õyner npocrpaacraea

HO-BpeMeHHoM HHTepBaJI 

da 2 = dx 2 _ vV dt 2 • (13) 

Ilae napaMeTpH3aI.U1H TaKOM rpynrrsr anexaarasr coomeTCTBeHHO npasa
JlY CJlOJKeHHH rpyrmoasrx CKopoCTeH 

v + v'
v" = (14)

y' 
1+ 

V 

H <l>a30Bblx 

1 + Y.......
 
.. V'V" ::li (15) 

1 1 
V-+r' 

CJle,noBaTeJIbHO, apesreaasre KOOp.zuUIaTbI CBR3aHbI c <l>a30BoM CKOPOCTLIO, 

a rrpocrpaacraenasre - c rpyrmoaoã (8 COOTBeTCTBHH c KOpnyCKYJlHpHO

BOJIHOBbIMH CBOMCTBaMH 3J1eMeHTapHbIX 'tIaCTHU). H KaK cnenyer H3 (13), 
CHHXpoHH3aUHH tUlCOB no <l>a3e norraora 06HoBpeMeHHo conpoaoacrarsca 

npOC1paHCTBeIlliOH Koop,nHHaTHOH npHBH3KOH npocrpaacraeaao-apessea
aoro C06bITWJ, lITO B COrJlaCHH c e,nHHCTBOM npocrpaacraa-apesreaa 
MHHKoBcKoro H ae nporaaopenrr npaauany ,nonOJIHHTeJIbHOCTH Bopa. 

B 0606~eHHoM npocrpaacrae-apesrena MHHKoBcKoro (13) CTa

HOBHTCR pa3JIHQHMbI MeJK.nY co60H COCTOHHHe anexrerrrapaoro npocrpaa

CTBeHHo-BpeMeHHoro C06hITHH (aanpasrep, aTOMa) H CBR3amlOe COCTOHHHe 

npOCTpaHCTBelfilO-BpeMeHHbIX C06bITHH (COCTOHHHe Be~eCTBa - TBep,noro 

rerra) B COOTBeTCTBHH c onbITOM: MaKpOCBOHCTBa !Bep,noro' TeJIa ae 
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~eKBaTHbI MHKpOXapaKTepHCTHKaM ::JJIeMeHTapHbIX 06'beKTOB (aTOMOB), 

H3 KOTOpbIX COCTOHT 3TO reno. 3TO BblpIDKeHO B paBHOnpaBHH Im c npe

06Pa30BaHIDIMH I'ananea (Tll") B 0606meHHOM npOCTpaHCTBe-BpeMeHH 

MID:IKOBCKOro (13) - HHKaKHM o6pa30M aensaa nepeãra OT nJI K nr 

H3-3a ycnoaaa yaaaepcansaocra (2). B TaKOM npOcTpaHCTBe-BpeMeIDI 

(13) paõoraror nOMHMO nr c rpynnoaoã CKOpOCTbID 

{:' ==x -vt; 

- (16)
t' ::::: t 

c npaBHJIOM CnO)KeHHH 

v" == v + v' (17) 

eine nr c <t>a30BoH CKOpOCTblO 

X ' = X ; 

(18), 1
{ t == t - -x ... ~ V~ 

C npaBHJIOM CJlO)KeHIDI 

1 VV'
V" = ----o 

1 1 V + V' (19) _.... + 
V V'
 

npOCTpaHCTBeHHO-BpeMeHHOH HHTepBaJI (13) HHBapHaHTeH OTHOCHTenb
HO npeoõpaaoaaaaã (16) H (18) : 

dxdx - vVdtdt = d;'dx' - vVdt'dt' (20)
~ ~ ~ ~ 

npa YCJlOBHH YHHBepC3JIbHOCTH (12), ~alOrqeM ~aJIHTHqeCKOe cesreãcrao 
rpaHHlIHblX cxopocreá 3BYKa B cpenax, npHBOMmeM K o6pa30BaHHID 
aorra Maxa. 

Conepzcaaae KJIaCCHqeCKHX 3aKOHOB .o;BH)KeHHH B pasnoaceaaa pena

THBHCTCKHX 3aKOHOB B pH.o; Teãnopa cBH.o;eTeJlbcTByeT' ae o npH6nH)KeH-: 

HOM xapaxreps MeXaHHKH Hsrororra, a yxaasmaer na B03MO)J(HOCTh HJIH 

ytIaCTHe 3J1eMeHTapHbIX 06'beKTOB, H3 KOTOpblX COCTOHT rnepnoe TeJIO, 

B ero nepeMemeHHH - nOMHMO .o;BIDKeHHH B CaMOM TeJle cornacao OCTaJIb

HbIM l{JIeHaM pa3J10)KeHHH. n03TOMy B o606meHHoM npOCTpaHCTBe-Bpe

MeHH (13) nonaorsr cyurecraoaars 3aKOHbI npespanteaaa, aanpasrep, 

MeXaHHlIeCKOH '3HeprHH B 3neKTpOMarHHTHYlO H T .]J,. 

B tIaCTHOM BH.o;e YCJlOBHe YHHBepcanbHoCTH (12) nepexoznrr B <POPMY
ny .o;e Bpoãna ' 
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l I~ 

(21)vV = c 2• 

Ilpa nepexone K c B o606meHHoM npOCTpaHCTBe-BpeMeHH (13) MOmIlO 

norryaars B COOTBeTCTBHH c KopnycKYJIHpHO-BOnHoBbIMH CBOHCTBaMH 

3neMeHTapHbIX qaCTHU HnH llJI c rpyrmoaoã CKOpOCThIO, H.nH IJJI c <pa30

BOH CKOpOCThIO B cnenytoutesr BH,IJ;e: 

c2 
X - Vt 

:'1
1 

li 
I' 

II1 

; 
! 
I 

c2
VI - V2 

1 
t - VX 

x' 

t' = 

VI -~V2 
C llpaBH.nOM CJlO)KeHHH <f>a30BbIX cxopocreã 

(22) 

i' 

" 

li 
I 
" 

1'1 

jll' 
\1 

I 

- V'" = 

C2 
1 +

VV' 

..L + _L 
V v' 

(23) 

11 

3. AHallU3 eünusteünoectcoü CUHxpOHU3al.lUU uacoe. COrJlaCHO CHHX

pOHH3aUUH qaCOB 3ÜHwTe:ãua /2/ B TepMHHax PemeeH6axa/ 1/ 

, 
t 

A 

rAB rAB 
-t =--+--=r 

A c 1 c2 AB 

cl c2 
/-----.

c 1 + c 2 

(24) 

83 CpaBHeHIDI (24) c (l9) cnenyer, qTO (c. c ~/ c1+02) JlBJIJleTClI xnac
CH1IecKOH Pe3YJIhTHpYlOlUeií <f>a30BbIX cKopoêTeH, T.e. 3:HHWTeÜHOBCKaH 

CHHXpOHH3aUHR tIaCOB npeACTaBJIJleT C060H qacTHyIO CHHXpOHH3~ 

tIaCOB B. npoCTp8HCTBe-BpeMeHH I'ananea, KOTOpaJI, COrJlaCHO PeüxeH

6axy, ae OAH03HallH8 BO acex TOqm npOCTpaHCTBa-BpeMeHH B OTJIH1IHe 

or HLIOTOHOBCKOií, TOJlbKO Y:>Ke no <pa30BOH CKOpOCTH, npUCYTCTBYIOlUeÜ 

B cnyqae (20) B CBR3H C BbITeK9JOIIUlM H3 ycnoBWI'YUHBepcanbHOCTII (12) 
cneacraaess, 

11m vV 
v O 
v ao 

= const • 
(25) 

onpe.lleJIHIDInRM I cnepxy qaCOB B nOKOH~XClI CHCTeMáx OTCqeTa. 

ECJ1H r AB pa3]J,eJIHM aa peJlHTHBHCTCKYIO pe3YJIbTHpYlOlUYIO <Pa30BYIO 

CKOpOC'I'b (23), TO nonyqHM AJIH Henó.n;BH)J(HbIX qaCOB, qTO 
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r, 

2rAB (26)I: tA - tA 
C41 + c rp 

npa YCJIOBHH 

v, V' = clt> • (27) 

TaK KaK KBa:HT CBeTa TaK)I(e 06JIa,lJ;aeT KopnycKYJIHpHO-BOJIHOBhIMH CBOM
CTBaMH H na CBeTOBOM xoayce COrJIaGHO ne BPOMJIIO (21) 

c 2 = c ipC<t> • (2,B} 

B cnysae npocrpaacraa-apesreaa I'anarrea, corrracao (24), B COOTBeTCT
BHH c CHHXpoHH3~HeM 3itH:IJlTefuIa ;2 / B OTJIHqHe OT (26) 

tA - tA 
2rAB ---- . (29)
C<t> 

Ho nasce TaKaH CHHXpoHH3aUIDI qaCOB Tpe6yeT ,lJ,OnOJIHHTeJIbHOM tcopperc
UHM no <pa3e - paCCTOHHHe Me)K).J;Y xacaera AOn:>KHO 6hlTb rcparasrr-r MHHe 
cBeTOBOM BOJIHh!. 

TaKHM 06pa30M, 3MHIllTeMHoBCKaH CHHxpOHH3aUHH qaCOB ne HBJIReT
CH penHTHBHcTCKH HHBapHaHTHoM. 

4. Cpaeneuue 6321l.Rà08 Ilyautcape u 3UHUtTeUHa lia reoputo MaCUtTa
608 u ~aC08. KaK npaBHJIO, HCTOpHKH:, HCCJIeAYH paõorsr Ilyaaxape H 
3iiH1llTeMHa, nenaior ynop na npHOpHTeTHOe aasano HX pa3HOrJIaCHM. TeM 
ae MeHee MO)I(HO npocrrezrars, qTO B OCHOBe ax pa3HOrJIaCHM nexcarro 
KaK pas pa3JIHqHe B3rJIHAOB aa TeopHIO MaClIlTa60B H qaCOB B CTü BO 
BpeMJI ee C03AaIUffi. 

I1Ya:HKape B paõore /6/, ony6JIHKOBaHHOM B 1904 rOAY ,lJ.0 BhlXOAa 
nepsoã ny6JIHKaUflH 3MHlIlTeMHa no .reopaa OTHOCHTeJIbHOCTH /2/, apry
MeHTHpYH He06xOAHMOCTb C03Aa:HIDI HOBOM MeXaHHKH, B KOTOpOM "nnep
UflH aospacrana 6hl co CKOpOCTblO, npHqeM CKOpOCTb CBeTa HBJIHJIaCb 
6bl HenpeO~OmfMhIM npenenosr", AeJIaH BblBOA 06 OTHOCHTeJIbHOCTH 
OAHOBpeMeHHocm, npeAIIOJIO)KHJI B xasecrse ee cneACTBHH cnenyromyro 
CHHXpOHH3aUHIO qaCOB: "I1peAnOJIO)I(HM, aanpasrep, qTO nYHKT A nocsr
JIaeT CBOM CHrHaJI, xorna ero xacsr nOKa3hIBaIDT BpeMH O, a nYHKT B 
npHHHMaeT ero, xorna ero qaChl nOKa3bIBaIDT BpeMH t . qacbl OTperYJIH
POBa:Hbl, ecna 3ana3]J;bIBaHHe, pasaoe t, npeACTaBJIHeT C060M AJIHTenb
HOCTb nepenaua, ~JIH npoaepxa xero nYHKT B nOCbIDaeT, B CBOIO ovepens, 
CHrHM, ..xorna ero qaCbl nOKa3hlBaIDT BpeMH O. I1YHKT A p;OJI)f(eH nOJIY
trnTb ero, xorna ·ero qaChl nOKa3hmaIDT BpeMH t . I10CJIe sroro xacsr orpe
rYJIHpOBa:Hbl". B CBOIO ouepens 3MHllITeMH B paõore /2/ BBO}:(HT cnenyro
utyro CHHXPOHH3auHIO qaCOB MH HenO,IJ,BH)l(HhIX qaCOB: "I1YCTb B MOMeHT 
t A no A-BpeMeHH JIyq CBeTa BhIXO,lJ.HT H3 A B B, OTpa~eTCH B MOMeHT 
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t B no B-BpeMeHH OT B K A H aoaspauraerca Ha3aA B A B t Ano A-BpeMeHH. 
qacbl B A 11 B 6YAYT ~TH, cornacao onpenenemno, CHHXpOHHO, ecrra 
t B - tA = t'A - t fi'. 

1:I3 CpaBHeHHH CHHxpOHH3aUHH qaCOB TIYaHKape c CHHXpOHH3aI.UieH 
3üHlIlTeMHa crrenyer, QTO CHHXPOliH3aUHH qaCOB I1YaHKape ae .rpeõyer 
KOppeKIJ;HH no rpase: "I1YHKT B nocsinaer, B CBOIO ouepens, CHFHaJI, rcorna 
ero xacsr nOKa3hIBaIDT aper-ra O"; B OTnHqHeOT CHHXpOHH3anHH 3fuiwTeH
na, COrJIaCHO KOTOpOM carnan "orpaxcaerca B MOMeHT BpeMeHH t B no B
BpeMeHH OT B K A". 

CaM 3itH:UlTeMH HeO,lUIOKpaTHo aoaapautanca B nocnenyiourax pa60
Tax K rrpoõnevre CHHXpOHH3auHH qaCOB. Ho TeM ae MeHee HH B O,lJ,HOH H3 
HHX OH ae OTMeTHJI OTJIHtrne CBoeM CmiXpOHH3au~H qaCOB OT CHHXPOHH
3aIU:1H I1YaHKape li nasce B paõore /7/, rne nnepasre HCnOJIb3ye-r B CBOHX 
paccyscnenaax o perynapoaxe qaCOB nOHHTHe "rpaasr": "Pa3 3TO perYJIH
pOBaHHe npOH3BeAeHo, Mbl 6YAeM roaopars, q'f0 sacsr HaxO,ll.HTCR B OAR
HaKoBoM rpase". TIpH 3TOM OCTaBJIHeT CBOIO CHHXPOHH3aIU11O qaCOB, ae 
3aMeqaH, q'f0 B TaKOM crrysae Tpe6yeTcH KOppe~HR no <pa3e, HeCMOTpR 
ae npaseneaae B paõore onpeneneaaa qaCOB, cyutecraoaaatuero B TO 
BpeMJI: "TIOA qaCaMH MbI pa3YMeeM qTO-JIH60, qTO xapaxrepaayer RBneHHe, 
nonroparouteeca nepaonasecxa c OnHHMH H TeMH :»<:e <pa3aMH ••• Corrrac
HO onpeneneaaio, H3MepHTh nposrescyrox BpeMeHI:I, B reseaae xoroporo 
npOHCXOnIIT C06b1THe, 3TO 3HaqHT COCqHTaTb qHCnO nepaonoa, YKa3aHHhIX 
qacaMH OT MOMeHTa B03HHKHOBeHHR C06bITHH AO KOHua ero", B 3TOH 
)f(e paõore 3illilllTeHH anepasre npHBo,IUiT onpeneneaae nOHRTHH rIYa:H
xape - Maaxoacxoro "anesrearapaoro C06bITIDI" (B paõore naaa 
CChIDKa TonbKO na pa60TY MHHKOBcKoro /8/): "3neMeHTapHoe C06hI
THe onpenenaerca qeTblpbMJI Koop,lJ.HHaTaMH: xoopnaaaroã f:tpeMeHH 
H TpeMJI KOOpAHHaTaMH, YCTaIUlBJIHBaIOlUHMH rronosceaae B npOCTpaHCT
ae TOH TOqKH, B KOTOpOH no nonymemno COCpeAOTotrnBaeTCR 3TO C06hI
me". TeM Me MeHee nOCJIe aroro OH IIpOAOJI~eT 06CY)K,ll,aTb caoe onpe
neneaae "nposreacyrxa BpeMeHH", npHBeneHHoe:..B /2/, liTO CaMO no 
ce6e B pasncax eAHHCma npocrpaacraa H BpeMeHH caanerenscrayer 
O TOM, UO H B 1910 rOAY 3HHIllTeMH npononacan acnonssoaars r8JIHJleeB
CKHe MaCIllTa6hl H nacsr. Torrsxo B nocnenysoureã paõore /9/ no nOBoAY 
CBoeM CHHXpOHH3arum qaCOB 3HHIllTeHH IIHllIeT: "MbI MOn'I8.JIHBO AeJlaeM' 
rrpennonosceaae, xoropoe He06xo,lI,HMO OT6poCHTb, U06hI tIpIDíTH K 
aenporaaopexaaosry H õonee npoCTOMY·3aKJIlOqeHHIO". I1pH 3TOM OH 
OnpeAeJIReT "nporaeaeyrox BpeMeHH" c HcnOnb30BaHHeM CHI'Hana OT A 
K B B O,lI,HOM aanpaaneaaa: 

r
A B 

t~ - tA c (30) 

qacTo Bº~HHKaeT aonpoc, nouesry Ilyanxape, oõnanaauraã 6neCTHmeH 
<t>H3Ht1ecKOM HHTYHInleM, ae acnonsaoaan CBOIO CHHXPOHH3aI.UfiO qaCOB, 

.I' 
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B ornasae OT 3HHillTefula, npa nocrpoeaaa ero B CBOHX pa60T8X /9, 10/" 

B OAHOÜ H3 KOTOpbIX OH BBOAHT lIeTbIpeXMepHbrn <POpMaJlH3M MH OIIHCa

HHH npOCTpaHCTBa-BpeMeHH? Ha 3TOT BOnpOC no CYTH nena OH orsesaer 

caM B rrraae "OTHOCHTeJlbHOCTb npOCTpaHCTBa-BpeMeHH" /11/ , npa 3TOM 

CTaBH HOBYro np06J1eMY: "BaJKHo 3aMeTHTb, tITO B 3TOM H;OBOM npencraa

JleHHH I1pOCTpaHCrnO li BpeMH ne HBJlHroTCH Y:>Ke ABYMH coaepureaao 
pa3J1Hl1HbIMH Cyru;HOCTHMH, xoropsre MorYT 6bITb npencraaneasr ornem

HO, HO ABYMH lIaCTHMH ozmoro H Toro :>Ke' uenoro, CTOJlb TeCHO CBH3aHHbI

MH, lITO OHH ne MorYT 6bITb Y:>Ke HHKeM pa3AeJIeHhI. 

KaK-TO H nbITaJlCH orrpenernrn, OTHOilleHHe ABYX C06bITHH, npoacurezr

lllHX B pa3J1HIIHbIX MecTax, roaopa, tiro OAHO MOJKHO CIIHTaTb npeznuecr

ByroW:HM APyrOMY, eCJlH OHO MO)KeT CIIHTaTbCH npHtIHHOH ztpyroro. 3TO 

onpeneneaae CTaHOBHTéH HeAOCTaTOIlHbIM; B ROBOH MeXaHHKe HeT AeHCT

BHM:, nepeHOCHI..UHXCH MI'HOBeHHO, aaaõonsuiaa CKOpOCTh CBeTa; npa 

3TIIX YCJlOBHHX MO:>KeT CJlYIIHThCH, tITO C06bITHe A ae MO:>KeT 6bITb (BCJIeA

CTBHe enaaoro paccsrorpeaaa npOCTpaHCTBa H BpeMeHH) HH AeHCTBHeM, 

HH npHtIHHOH C06bITHH B, eCJlH paCCTOHHHe MeiK,D;Y TeMH MeCTaMH, rne 

OHH npOHCXOAHT, TaKOBbI, tITO CBeT ae MO:>KeT nepeaecracs B nOJlO:>KeHHOe 

,IJ)lH aero BpeMH HH H3 MeCTa C06bITHH B B MeCTO C06bITHH A, HH H3 MeCTa 

A B B". 
Pa3J1Hl1He lJ3rJlHAOB Ilyaaxape H ~ÜHillTe:HH:a TaKiKe ~OiKHO npocne

AHTb H' na aTOMapHOH crpyxrype MaCillTa60B H sacoa.Tax. 3fuIillTeÜH TOJlb

}(O B 1949 rOAY 112/, aecraorpa aa CBOH pa60TbI no 6poyaOBCKOMY ,IJ;BH:>Ke

aaro H <POT03<p<peKTY, BbmOJlHeHHbIe B nepaon C03,naHHH CTO, B pesyns

TaTe MHorOJlerneH AHCKYCCHH c BOpOM OTMeTHJI, IITO ero '"nocrpoeaae 

CTO B onpeaeneaaosr CMbICJle HeJlOrHlIHO, TaK KaK TeopHH MaCillTa60B 

H lIaCOB ae cnenyer H3 pemeaaâ OCHOBHblX ypaBHeHHH, HeCMOTpH na 

arosrapayro CTPYKTYPY caMHX MaCillTa60B H lIaCOB H YlIaCTHe HX B ,nBH

iKeHHH'': Ilocnenaee, no MHeHJ;110 3HHillTeHHa, npHBOAHT K OTAeJleHHro 

CBOHCTB KHHeMaTlllleCKHX MaCillTa60B H lIaCOB B CTO 01' acero MHpa 

<pH3HlIecKHx aaneaaã. 

,UnH Ilyaaxape aTOM~pHaH CTpYKTypa mepnoro TeJIa 6bma aonpo

COM peureaasrsr, C KOTOpbIM OH acerna nbITaJICH YBH3aTb ROBYro :MeXaHHKY 

npa ananaae HOBblX 3KcnepHMeHTaJIbHbIX AaHHbIX, AOKa3bIBarorn;HX CY

ru;eCTBOB8.HHe 3TOH CTPYKTypbI, BbICKa3bIBaH npa 3TOM, KaK npaBHJIO, 

HOBbIe rHnOTe3bI-HAeH, npeABOCXHTHBillHe BpeMH. AHaJlH3HPYH arossap

HYro CTPYKTYPY TBepnoro TeJIa, OCHOBbIBaHCb aa MaJIOCTH MaCCbI 3J1eKTpo

aa, Ilyaarcape B CBoeH paõore /13/ 1908 rona, TaK xce, KaK H B /6/, ae 

TOJlbKO asrcxaasraaer ranoreay o nnanerapaoxr crpoeaaa arosra, HO 

sanorrro no pa60TbI Pe3ep<P0PAa npencxaasraaer cymecraoaanae "60Jlb

moro nOJlOiKHTeJlbHOrO 3J1eKTpOHa", arparomero pons uearpa "aTOMa-~', 

H "npa OnHHaKOBOM sapane", nOJlHaH Macca KOToporo "ropaano õonsure 

nOJlHOH"MaCCbI 3J1eKTpOHa". B crarse 1912 rona /1 /, aHaJIH3HPYH ranore

3Y I1n:aHKa o "KBaHTe", sanonro AO Bopa Ilyaaxape HAeT ew;e nansure . 

HOB, a 3TH nepaonsr onpenenaror nJumy BOJlHbI CBeTa, H3J1YlIeHHHoro aro

MOM". 11 npOAOJl:>KaeT sanonro AO pa60T ne BPoRrIH H Iílpenaarepa: "B TO 

iKe BpeMH HY:>KH0 06'hHCHHTh CTOJlb CTpaHHbIe 3aKOHbI pacnpeneneaaa 
JlHHHH B cnexrpe. 113 pa60T Banssrepa, PYHre, Keãsepa, Panõepra cneny

er, 111'0 3TH JlHHHH pacnpenenarorca B cepaa H B Ka:>KAOH cepaa norrsaaa

IOTCH npOCTbIM 3aKOHaM. BJlH:>KaHilleU MbICJlbIO HBJlHeTCH COnOCTaBHTb 

3TH 3aKOHbI C rapMoHHlIecKHMH. TaK iKe, KaK nposcamaa CTpYHa HMeeT 

õecxoaesaoe IIHCJlO 3BYKOB, lIaCTOTbI KOTOpbIX HBJIHroTCH KpaTHbIMH 

OCHOBHOH lIaCTOTe; TaK iKe, KaK 3BYlIamee TeJlO CJlOJKHOH <pOpMbI naer]! rapsromno, 3aKOHbI KOTOpOH aaanormmsr npensmymar-r 3aKOHaM, HO 

OABaKO MeHee npOCTbI; TaK :>Ke,KaK pe30HaTOp I'epna cnocoõea aa 6eCKO

aesaoe lIHCJlO ,pa3J1Hl1HbIX nepaonoa; ae MOiKeT JlH TaKiKe H aTOM no H,D;eH

THlIHbIM npHlIHHàM ztars õecxoaesaoe IIHCJlO pa3J1Hl1HbIX H3J1YlIeHHH".Ilocne 
3Toro OH nOABepraeT KpHTHKe HHTepnpeTaQHIO PHTueM CBoero npaBHJIa 

lIaCTOT, xoropaa, KaK Tenepb HCHO, ae asurepzcana HCIlbITaHHH apesreaesr. 

3anoJ1ro no OTKpbITHH neneaaa aTOMHOCO anpa H <POPMYJlHpOBKH 

ero CTaTHcTHlIecKOH MOAeJIH IlY8.HKape nepexonar euie na õorree rJly60KHH 

YPOBeHb TBepAOTeJIbHbIX MaCillTa60B, aHaJIH3HpYH pa,zmoaKTHBHOCTb 

aTOMOB/ 11/ : "ATOM panaoaxraaaoro aeniecraa ecrs MHp, H MHp, norma

HeHHbm cnysaio; HO HYJKHO nOMHHTb, 111'0 rOBopHII.4HH o cnysae rOBopHT 

O õonsmax tIHCJlax; MHp, 06pa30BaHHbIH H3 MaJIOrO KOJlHlIe~TBa 3J1eMeH

TOB 6YAeT nonsaaarsca õonee HJIH MeHee CJlOJKHbIM saKOHaM; HO 3TH 

3aKOHbI ae 6y.n;YT CTaTHCTHlIeCKHMH 3aKOHaMH. CJlenOBaTeJIbHO, aTOM 

AOJl:>KeH 6bITb CJlOiKHbIM MHpOM; ••• TaK KaK cymecrayer BHYTpeHHIDt 

llTOMH8.H CTaTHCTHKa H, CJleAOBaTeJlbHO, TepMOAHHaMHKa, TO MbI MO:>KeM 

rOBOpHTb o BHYTpeHHea TeMnepaType aTOMa". 

TaKHM 06P830M, ri npouecce C03naHHH CTO Y IIYaHKape'H 3fu1illTeÜHa 

õsmo cymecrseaaoe pa3J1HIIHe BO B3rJIHAax aa reopmo MaCillTa60B H na

COB. 

5.lOcTllpoe~a npOCTpaHCTBeHHD-BpeMeHHbzx uurepeaaoe B uuepuuans
HbZX CUCTeMax orcuera. B arore, B pasncax enHHCTBa npOCTpaHCTBa-Bpe

MeHH /13/ rpeôyerca CHHXpOHH3auHH lIaéOB no <pa3e C OAHOBpeMeHHOH 

npOCTpaaCTBeHHOH npHBH3KOH /3/. Torna, tIT06bI BbInOJlHHTb Tpe60BaHHe 

eAHHCTBa npOCTpaHCTBa-BpeMeHH, Heo6xonHMo npoaaaecra rocrapoaxy 

npocrpaacraeaao-apesreaasrx HHTepBaJIOB B HHepUHaJIbHbIX CHCTeMax 

OTClIeTa, KOTopaH no onpeneneaaro npeACTaBJlHeT C060H coaoxyrraocrs 

onepanaá no npHBeAeHHID cpencrs H3MepeHHH B COCTOHIDle, oõecnesa

aarontee HX npaBHJIbHOe tPYH~HOHHpOBaHHe: nposepxa COCTOHHHH 

cpencra H3MepeHuH H perynaponaaae B3aHMHorO pacnOJlO)KeHHH MaCillTa

60a H lIaCOB B CHCTeMax OTClIeTa. IOCT'HpOBKa TaK)Ke YCTpaHHeT norpem

HOCTH, BblHBJleHHbIe npa KOHTpoJle HJlH rrpoaepxe cpeACTB H3MepeHHÍI. ~ 
!

.uJlfl onpeAeJleHHOCTH B AaJIbHeHUleM rron CHCTeMOH OTClIeTa 6yneM nona

Ma,Tb peansasre CHCTeMbI, B KOTOpbIX npOH3BOAHT H3MepeHHH H HX KOOPnH
-I HaTHbIe ceTKH CBfI3aHbI Me)K,Il;Y C060H npe06pa30B8HHHMH KoopAHHaT, 

B CBOHX paccY)K,Il;eHHHX o CTpYKType aroMa: "B3aHMHOe npHTH)KeHHe 3THX OTHOCHTeJIbHO KOTOpbIX <pH3HlIeCKHe 3aKOHbI HHBapHaHTHbI. B pasncax 
3J1eKTpHlleCKHX 06paTHbIX 3HaKOB HBJlHeTCH CBH3bro CHCTeMbI, oõpasyio 0606w;éHHH CTO B COOTBeTCTBHH C KOpnyCKYJlHpHO-BOJlHOBbIMAYaJlH3
meH H3 aee OABO' uenoe; HMeHHO OHa ynpannaer nepaonasra 3J1eKTpo

,8 9 



MOM ne Bpoüna /3/, casra CHCTeMa OTCtIeTa npe,n;CTaBJIHeT C060H; CBH3aHHOe 

COCTOHHHe aemecraa, 06pa3YIO.w;ee MaKpOCKOnHtIeCKOe TeJIO. Ha 3TOM 

TeJIe pacnorroaceasr B onpeaeneaaosr nopaznce MaCIlITa6hl H xacsr, ynopa
,n;OtIeHHaH COBOKYIlliOCTb KOTOphlX COCTaBJIHeT npOCTpaHCTBeHHO-BpeMeH

HYIO Koop,n;HHaTHYIO ceTKY, COBMeCTHO c H3MepHTeJIbHhlMH npH60paMH, 

B OTJIHtIHe 01' 3HHlllTeHHOBCKHX CHCTeM OTCtIeTa, ne oõnanarourax MaCCOH, 

KaK YKa3aJI na 31'0 EPIDIJIlO3H /14/. Taxoe onpezrerrenae CHCTeMhI OTCtIe

Ta rpeõyer IOCTHpOBKH npOCTpaHCTBeHHO-BpeMeHHhIX HHTepBaJIOB B 

HHepUHaJIbHhIX CHCTeMax OTCtIeTa: COrJIaCOBaHHe HatIaJI OTCtIeTa npocrpaa- . 
CTBeHHO-BpeMeHHhIX xoopnanarnsrx ceTOK BO BpeMH HaHeCeHHH HX npa 
nonroroaxe K 3KcnepHMeHTY nepen H3YtIeHHeM 'MHKpOHBJIeHHH, tITO 

HaxO,[(HTCH B CorJIaCHIf c Tpe60Ba.HHeM npaauana ,n;onOJIHHTeJIbHOCTH 

Eopa. 

,[{JIH IOCTHpOBKH npoCTpaHCTBeHHO-BpeMeHHhIX HHTepBaJIOB B ID:Iep

u;HaJIbHhIX CHCTeMax OTCtIeTa B03bMeM nYtIOK H3JIYtIeHHH KBaHTOBOrO re
aeparopa, npencraanmoutero coõoã COBpeMeHHhIe 3TaJIOHhl tIaCTOThI H 

,n;~HHhI. COrJIaCHO 0606.w;eHHIO npmnrana (H3-3a He060CHOB8.HHOCTH nsme
JIeHHH B CTO 3aKOHa HCnyCKaHHH CBeTa cpena npoxax 3aKOHOB H arostap
Holí CTPYKTyphl MaCIIlTa60B H tIaCOB /5/) He3aBHCHMOCTb cPH3Ht1eCKHX 

3aKOHOB 01' nepexona B npyryto cHcTeMY OTCtIeTa 06YCJIOBJIeHa YHHBep

CaJIbHOCTblO OrpaHHtIeHHH na OTHOCHTeJIbHYIO CKOpOCTb TaKHX cHCTeM, 

HaJIO)l(eHHOrO CBolícTBaMH MaCIlITa60B li tIaCOB, TaK KaK TOJIbKO COBo

xynaocrs HX COCTaBJIHeT npocTpaHCTBeHHo-BpeMeHHYIO peaJIbHOCTb. 

rp8HHqHW{ CKOpOCTb B npocrpancrae-apesrena MID:IKOBCKOro B pe3YJIb

TaTe KOHeqHOCTH arosrapasrx npocTpaHCTBeHHo-BpeMeHHbIX MaCIlITa60B 

õyner TaK)I(e rpaaasnoâ CKOpOCTbIO H )J)IR'CKOpOCTH pacnpocrpaaeaaa 
cPpOHTa nysxa H3JIYtIeHHH KBaHTOBorO reaepãropa, xoropsrã B npouecce 
IOCTHpOBKH MO)KHO HCnOJIb30BaTb H MH r~YHpOBKH MaClliTa60B H tIa

COB, nÓJIHOCTblO OTCYTCTBYIO~elí B ero /3 . B CBH3H c TeM, \11'0 CHCTeMht 

OTCtIeTa acerna HaxO,ll;HTCH B cpene, TO MH q,OTOHa nytIKa reneparopa, 
TaK)I(e oõrranaroutero KOpnyCKYJIHpHo-BOJIHOBhIMH caoâcreasra, Tpe

6YeTCH ytIHTbIBaTb KaK rpYIDIOBYIO CKOPOCTb 

deu v,	 (31)dk 

TaK H cPa30BYIO 

~ = V.	 (32)
k 

rne Ct) - UHKJIHtIecKaJI tIaCTOTa, a k - BOJIHOBOe 1IHCJIO'. 06e 3TH cxopoera 

CBH3aHbI COOTHOlIleHHeM ne BpoHJIH (21). OtIeBH,lJ,HO, BbIllOJIHeHHe Tpe

60BaHHH YCJI'OBHH yaaaepcansaocra (12) no OTHOlIleHHIO K nyl.lKY H3JIY

tIeHHH KBaHTOBOrO reaeparopa õyner 8,lleKBaTHO IOCTHpoBKe npocrpaa

cTBeHHo-BpeMeHHhIx HHTepBaJIOB B cacresrax OTCtIeTa, HaxO~XCH B 

ro 

OTHOCHTeJIbHOM ,n;BH)I(eHIDi. B par-ncax 0606~eHHH CTO na aroxrapayro 
CTPY'KTYPY MaCIIlTa60B H tIaCOB "nOCTOHHCTBO CKOpOCTH CBeTa" B CMhIC

JIe 3HHIIlTeHHOBCKolí CHHXpOHH3au;HH tIaCOB 

C4> = c ~	 (33) 

BepHO TOJIbKO na CBeTOBOM xoayce, TaK KRKi 'I 

11 c 4>' c ~ = c rp ' c ~p ,	 (34) 

. ~	 
B OTJIHtrne 01' YCJIOBHH YHHBepCaJIbHOCTH (12), xoropoe BepHO H B cpene. 
f103TOMY no KpaHHelí Mepe B tIaCTHOM CJIYtIae MO)I(HO roaopars TOJIbKO 

o "nOCTOHHCTBe xaanpara CKOpOCTH CBeTa". Hanpasrep, cyutecrayer 
sanper aa BCHKYIO reoparo rpaaaranaa B pavncax CTO, TaK KaK corrrac
HO p8,llHOaCTpOHOMHtIeCKHM ,n;aHHhIM Ha6JIIO,n;aeTcH 3aBHCHMOCTb CKOpOCTH 

CBeTa 01' rpamrranaoaaoro nOTeHu;HaJIa BOnpeI(H "nocToHHCTBY CKOPOCTH 

caera" /15/. B pasncax 0606rn;eHHH CTO B COOTBeTCTBHH c KopnyCKYJIHp

HO-BOJIHOBhIM ,n;YaJIH3MOM ne EpOHJIH YCJIOBHe YHHBepCaJIhHOCTH BhmOJI

HHeTCH H B CJIYtIae raxoã 3aBHCHMOCTH /5/. 

,[{OKa)l(eM, tITO peansaaa IOCTHpOBKa npOCTpaHCTBeHHO-BpeMeHHhIX 

ID:ITepBaJIOB B HHepUHaJIbHhIX CHCTeMax. OTCtIeTa õyner 3aKJIIOtIaTbCH B 

CJIe,n;YlOmeM: npOCTpaHCTBeHHhle MaCIIlTa6hl norosasr npoxnansrsarsca 
BnOJIb TpaCChI rryxrca H3JIYtIeHHH KBaHTOBOrO reaeparopa, a HatIaJIO OTCtIe

Ta ,n;OJI)KHO 6paTbCH B MeCTe H3MepeHHH <pa3hI BOJIHhI <pOTOHa c nocneztyro
melí xoppexnaeã no q,a3e li no ,n;JIHHe BOJIHhl. 

PaCCMOTpHM ,n;BH)I(eHHe -nBYX CHCTeM OTCtIeTa (x. t) 11 (x ", t ") , na
XO,n;HILUiXCH B OTHOCHTeJIbHQM ,n;BH)I(eHHH (CM. PHCYHOK). )lJIH BhmOJIHe

HHH Tpe60BaHHH YCJIOBHH YHHBepCaJIbHOCTH (12) Ha1taJIO xoopnanar B 

naararomeãca CHCTeMe OTCtIeTa (x ", t ") BhI6epeM raxoe, tIT06hI CJIe,n; 

06pa3YIOI.I.J;elí CBeTOBorO xonyca npoxozran Qepe3 31'0 HatI3JI0, KaK H B 

CHCTeMe (x. r): 

X 1 2, t"	 ( = ( xí )2-::-)	 (35) 
ti t"1 

nOTOMY tITO ua CBeTOBOM xoayce 
~ BhillOJIHHeTCH (34). KaK cnenyer 

d H3 reowrerpavecxoro nocrpoeaaa;
'I ... 

x2 
v,	 (36)1 

t 11J 
I I, 

e 
IOCTHpoBKa npOCTP8HCTBeHHO-BpeMeH


HbIX HHTepBaJIOB B aaepnaansasrx
 
CHCTeMax OTClJeTa (x, t) H (x ", t ').
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- -

~ i
 
rne v COOTBeTCTBYeT rpyrmoaoã CKOPOCTR cPOTOHa, a X2' ri -TeKYII.Uie 

KOOp,llHHaTLI ippoHTa rryxxa R3JIyqeHIDI KBaHTOBOrO reaeparopa. 
'IIoqeMY (36) RMeHHO !:PyrmOBaH CKOpOCTL cPOTOHa? Kposre noaepx

HOCTR TeKyI.I.UIx C06hlTRH (t 1) , aa KOTOpoH acerna npRCYTCTByeT cPpOHT 

nyqKa cPOTOHOB, ,llJIH BhInOJllieHHH YCJIOBRH YHRBepCaJILHOCTR rpeõyer
CH ente nOBepXHocTL (r2) , aaxonautaaca B npoWJIOM no OTHoweHHIO K pac
npoCTpaHeHHIO cPpOHTa nymca cPOTOHOB, TaK KaK B MOMeHT r2 npOCTpaHCT

BeHHOH xoopnaaaroã sroro cPpoHTa 6Lma rcoopztaaara, JIe:>KaIUaH Me)f(,lly 

xoopnaaarasra Õ R i 2 B CRCTeMe (i, 1). Torna CKOpOCU'b ,llBR:>KeHHH 

npoexnaa cPpOHTa na CBeTOBOM xoayce (C<1» B CRCTeMe (i,l) 

-
Xl 

=V>c
 
te
 

H Qy~er cPa30BOH CKOPOCTLIO 

(37) ,.cOrJIaCHO (35), 

-
x2 xl xl x2 
vV = -::;-- • -::;- = ~ • ~ 

tl t2 t.l t2 

(37) 

cPOTOHa, TaK KaK npO~3Be,lleHHe (36) aa 

= C
2 

, (38) 

COOTBeTCTBYeT COOTHomeHHIO,lle Bpoãna (21). 
B pe3YJILTaTe MO>KflO nonytIHTL npeoõpasoaaaaa xoopnaaar ,llJIH 

.IlByx npO_CT"paHCTBeHHo-BpeMeHHLlx cerox B OTHOCHTeJILHLIX cacressax 
orcsera (x, t) H (x', t') : 

X'l = 1'1 - i 2 = i 1 - vt 1 
(39) 

1 
tí = t 1 - t 2 = t 1 - - X 1V 

OruoCHTeJILHO TaKHX npe06pa30BaHHH ycnoaae ynHBepcanLHocm (12) 
BLmOnHHeTCH na cserõaoss xoayce (onesanao, sro HH,lleKCLI B npeoõpa
30BaHIDIX (39) MO>KHO OnyCTHTL) : 

v -2 v-2
(1 - -) dx - vV(l - -) d t = O. (40)

V V 

Ho,llJIH BLmonueHIDI ycnoaaa YHHBepca.J1bHoCTH (12) 

'I 

X =i;;'-:-V-' 
. v' (42) 

{ tctjl-:!..
V 

3HaK MHHYC onycxaesr, nOTOMY qTO ,llJIH npOCTOThl paCCMOTpeHRH RMeeM 

neno c ,llBR:>KeHHeM B nOJIO:>KHTeJILHOM HanpaBJIeHHH B,llOJIL OCR i. Taxoe 
"C:>KaTRe" 3KBHBaJIeHTHO nepeaecenaro naxana OTCqeTa B· CRCTeMe (i, t) B 

COOTBeTCTBHH c (42), KaK nOKa3aHO na pRcYHKe. B pe3YJILTaTe rronyxaexr 
npe06pa30BaHHH (11), OTHOCRTeJILHO KOTOphlX npOCTpaHCTBeHHO-BpeMeH

HOH HHTepBaJI ( 41) HBJIHeTCH RHBapRaHTOM npa YCJIOBRR YHHBepCaJIL

HOCTR (12). OqeBH,llHO, qTO Onep3.URH "C)KaTRH" (42) anexaaraa xoppex
UHR no cPa3e R ,llJIRHe BOJIHLI, Be,llL R3HaqaJILHO Hê CTaBIDIOCL YCJIOBRe 

KpaTHOCTR paCCTOHHRH Me)K,lly CRCTeMaMR OTCqeTa ,llJIHHe BOJIHhl cPOTOHa. 

CJIe,llOBaTeJILHO, JIOpeHI.J;-cPaKTOp OTBeTCTBeH aa TaKyIO KOppeKI.J;HIO. 

,KaK BH,llHO R3 pRCYHKa, xoopnaaara t í cPopMRpyeTcH B pe3YJILTaTe 

peJIHTRBRCTCKoro CJIO:>KeHHH rpyrmoaoã CKOpOCTR cPOTOHa v4> R OTHOCR

TeJILHOH CKOpOCTR vOT WTPRXOBaHHOH CRCTeMLI OTCqeTa COrJIaCHO npa
BRJIY (14) , CJIe,llYlOmeMY R3 rpyrmoaoro xapaicrepa npe06pa30BaHRH (11) : 

v4>- V OT 
v = 

VOT (43)
1 

V4>
 

MCnOJIL3YH YCJIOBRe YHRBepCaJILHOCTR ,lVIH cPoToHa 

vV = v4> VcP ' (44) , 

MO:>KHO HaHTR, COrJIaCHO (15), cPa30BYIO CKOpOCTL cPoToHa B WTPRXOBaH

HOH CRCTeMe OTCqeTa: 

~ VcP
1 -- 

.1 v~ V4I IVoT (45) 

d 
V =

L I_ 

V4> v cPV4J Iv OT 

(41) 1' 
,I(ds,)2 '_vV(dt,)B = (ds,)2 

BO BceM npoCTpaHCTBe-BpeMeJIH Heo6xo,llHMO "C:>K8.TL" Koop.ztHHaTHYIO npe06pa30BaHHH KOOp,llHHaT (22), 3anRCaHHhIe zina cPa30BoH CKOPOCTR 

cerxy B CHCTeMe orcsera (i! t) cornacao (40) KORcPOpMHLIM npeoõpaao .1 (vcP '{p Ivo.,) , 
BaRReM: 
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C 2 TaKHM 06Pa30M, nonyseaa lOCTHpOBKa npOCTpaHCrneHHO-BpeMeH
x - t HhIX HHTepBaJIOB B HHepIJ;HaJIbHhIX CHCTeMax OTCqeTa, KOTOpaH 0)J;H03Haq

V~V4/VOTx' - na BO acevr npOCTpaHCTB&BpeMeHH (13). . 

/1-
' - - B par-ncax o606m;eHIDI CTü B COOTBe~CTBHH c KOprryCKYJIHpHo-BOJI

c2 (46) 
HOBhIM )J;YaJIH3MOM ne Bpoãna c yxerowr I~OHetIHOCTH BOJIHhI ne BPOHJIH, 

TaKaH IOCTHpOBKa )J;onOJIHHeTCH ente onepanaeã rpaAYHpOBKH MaCWTa(v ~ V~ I VOT) 2 
60B H qaCOB, OTCYTCTBHe KOTOpOH B CTü npHBO)J;HT K "napanorccy qa

1 COB" /5/. Heo6xo)J;I-IMOCTb onepanaa rpa,nYHpOBKH BbI3BaHa nOJIyqeHHeM
t 

aoaoro H3MepeHHH c pasraepaocrsro yrna B pe3YJIbTaTe 0606m;eHHH npaav$V4Y'VO: 
t'" = - narra OTHOCHI'eJIhHOCTH HHepIJ;HH Maxa. IIpe06pa30BaHHe noaoro H3Me

peHHHjl-~ 
V

(v$V$ IvOT) 2 K - -I( 
c 

1(' ------- (49) 
nepexonar B npe06p8.30BaHIDI Jlopeana )J;JIH OTHOCHTeJIbHOH rpyrmoaoã 
CKOPOCTH VOT C yuerovr (21) : 

x - VOT t
 
x' =
 

j V~T 
1- 

c2 (4~) 

VOT 
t - crX 

t' =
 
VAT
j 

1- 
c2 

TaK )ICe, KaK H npe06pa30BaHHH (11),3anHCaHHbIe MH napsr CKopOCTeH VOT 
H (V$V$/VOT) : 

1 1(t - --x )(Xn - vt n ) (x m-·vtm) (t n - '\1Xn) fi V m 
x - VOT t ----- - vV --;====- = xnxm-vV1htm. 

r » 5x' 
vI - V ~V Jl-!.jl VOT V V (50) 

V$V$/vOT 
(48) tl'fO Y3aI<:OHHBaeT car-ro no ce6e cymecraoaaaae B npOCTpaHCTBe-BpeMeHH 

1 x (13) CTPYKTYPHOH tPOpMhI npOCTpaHCTBeHHO-BpeMeHHoro anrepsana 

t' 
t -

v~V~
I 

VOT 13 aane (20). . 
-~---- V

j
.

, I- OT 
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PyKOIIHCJ. nocT}'I1HJla B H3A8TenJ.cKHH OTnen 
13 OKTJI6pJI 1986 rona. 

30pHHr.H. P2·86-686 

PeJ1JlTHBHCTCKH HHaapH8HTH8.R IOCTHpoBKa npocrpaHctBemfO
BpeMeHHblX HHTepBaJIOB B HHepIJ,HaJILHbIX CHCTeMax OTClfeTa 

B paMKaX o606xueHHJt CneIJ,HaJILHOH TeopHH OTHOCHTeJJLHOCTH B COOT' 
BeTCTBBJf C KOpnyCXYJUlpHa-BonHOBblM AYaJ1H3MOM ne Bpoibul npone
1J&H ~ ~ibIl11TeiiHoliICKoA CHHXPQ~ ..acOB H K09CPcPHJ.tHeHTa 
PeUeH6axa. 06cYllQlaJoTCR B3rJlllAhl nYaHKape H 3iiHwTemm Ha reopmo 
.M8.Cwn60B H _COB B cneQHa,iU.HoH reopHH OTaOCHTeJ1LHOCTH. 11(1eAlIa
... pen.ittHBJlCTCKH ilB8aplUUmlaR !OCTHPOBKa npocrPIHCTBeHlia-Bj)eMeH' 
Hiott Mitl"eJ$anoB B lOlepi,llWJLiIbIX CHC1'eMU OTClien B corJtaCHit c e,ttHH. 
CTBOM ~CTB&·BpeMeHH. 

Pa601'3 Bl:>IIlOJIHeHa B Jla60paToPJll' JUlepH.hlX I1pb6JIeM owm. 

CooCili.l«lSMe c:l61.ClUlMeMIIQfo II*!tHtyta lIAepm.ax JK:CJJeAoHlDli. J.\y&la 1986 

nepeaoa O.C.8HHorpiUU')BOH 

Zorin G.N. 	 P2-86-686 

RelatiYiatically Inwriant Adjuatmelit of Space.Time 
Ifitei'Yal in Inertial Sy~lD8 of Reference 

The analysis is made of the Einstein synchronization of watehes and 
the Reichenbach coefficient in the framework of generalization of special 
reJatm.ty theory in acoordance with the de Broglie corpuscular-wave dualian. 
The iJoincare and Einstein pointii of vieWOD scales and watch in the apeclal 
relativity theory are diacusIIed.Relativiltically invariant adjulStment of 8p8Oe. 
time interval in inertial system of reference according to apace-time unity 
is~. 

The investiption baa been performed at the Labonltory of Nuclear 
Problema. JINR. 
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