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S u m m a r y 

Possible formulation of a special theory 
of relativity is considered for the case when in 
the known formula t 8 = t 1+ t(t 2 - t 1 ), describing the 
moment of light signal reflection in an outlying 
point and def inin9 the notion of sumal tanei ty, 

is not obligatory equal to 1/2 but can have 
the value of O<t< 1. The transformation formulae 
for coordinates, obtained in this case, have the 
form x'=(x-v 1t}[v 1/v2-v:(c 1 c2 )]-~ 1 t'=I t-[v2/(c

1
c

2
}]x I [ii/v

1
-

- v ~/(c 1 c 2Jr~, where c1 and c 2 are the velocities 
of light propagation and v1 and v 2 are the velo
cities of the matter object motion in a direct 
and inverse directions. Their connection with the 
corresponding values ·in an ordinary definition 
of simultaneity is described by the following 
c 1 =cf2t, C2= c/(2 - 2£} and v7'= v-l ± (2t-J)c-1. 
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KaK B3BeCTHO, B cneuaaJJltHOI TeopBH OTHOCBTeJJ&HOCTB speMJI 
B uexoTopol y.naneuuol OT ua6mo,ZlaTeJJ.1 TO'IKe /B/ onpe.lleJJJ1eTcJ1, 
uanpBMep, c DOMOIQltJO CJJe,ZlylOJQero ODltlT&. Ha6JJJO,Zla Te Jiit /H&XO.llJI" 
JQBlcJI B TO'IKe A/ nocwnaeT B TO'IKY B /B MoMeHT speMeue t 1 / 

CBeTOBoii caruaJJ, cerHaJJ OTp&)f(aeTCJI B yxa3aHHOI TO'IKe B B03Bpa
JQaeTC.I H&3&.ll B MOMeHT BpeMeHB t1. IlpB 3TOM MOMeHTYOTpa>1ee-

-j ue.1 caruana npenecwsaeTCJI speMJI t 8 = (t 1 + t 2 )/2 ,, BJJH 
tB= t1+ tft2- t1), r,Zle ( =112. 0,ZlH&Ko, DOCKOJl&KyHenocpe,ZlCT· 
BeHHhlM pe3yJJ&T&TOM paccMaTpHB&eMoro ODhlT& JIBJJJUOTC.I BeJJH'IH· 
uw t 1 e t 2 , To ew6op t = ·112 - ycnoauoe cornaweuee. Ilo:no
MY O'leBH,ZlHO, 'ITO 6onee o6JQHM 6y,ZleT Taxol DO.llXO.ll, B KOTOPOM 
( He 06.13&TeJJ&HO paeuo 1/2, a MOlKeT npHHHM&Tlt JJI06ble 3H&'le

HBJI, 3aKJJJO'leHHhle B npe,ZleJJaX 0::; ( .:s 1 . Ilp11 3TOM JICHO, uanpe
Mep, 'ITO a cny11ae E /, 1/2 cxopocTe pacnpocTpaueu11.1 flie3e11e
c1eex ceruaJJOB B DPU.IOM H o6paTHOM uanpaBJJeHH.IX .llOJJlKHhl OTJJB• 
'l&TltCJI *. 

He>1ee Mhl npocJJe,ZlBM, IC&IC .llOJJlKHW 6Y.llYT H3MeHJITltCJI OCHOBHhle 
fliopMyJJltl cneueaJJ&HOI Teopae OTHOCBTeJJ&HOCTB B paMICax 3Toro 
6onee o6JQero no,Zlxo.na ** . ,ll;n.1 npoCTOThl Mhl orpaHH'IBMc.I pac· 
CMOTpeuaeM O.llHOMepuoro CJJY'la.I. Ero 06061Qeaee ua TpexMepHwii 
c DQM/OIQltlO BBe,ZleHB.1 yrnoaol 3aBBCHMOCTB .llJIJI napaMeTpa l BBB
.Ile 11 

1 l 2 • 2 1-J/2 
E(O) = 2 - 2 n - 2Eo) cos (J[J -(1 - 2E 0 ) sin (J , 

r,Zle (J - yroJJ, OTC'IBTWBaeMhll OT OCH ox, oco6oro Tpy.na He 
npe,ZlcTaBJJ.seT. 

* ,ll;eTani.eo-a o6cy~eHHe sonpocoe, ce.13aaawx c paccMaTpe
aaewol npo6JJeMoi,w 6e6neorpaflieio MO)f(HO uaihe B pa6oTe A.A. T.1n
xaaa Ill . 

•"fou•~'!eHJIWe pe3yn1tT&TW •ll~j»BWej 6hlJIB ,ZlOJJO>ICeHhl Ha ceMB
Hape Jla6opaTopae ewco1eax 3uepral secffol 1966 ro.na. 
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0.aHaxo npe:lK,lle, 'leM nepeii:TH K eenocpe.acTBeHHOMY paccMoT
peHHIO c«l>opMyJIHPOBaHHOH Bwwe npo611eMbl, Mbl XOTHM o6paTHTb 
sHHMaHHe Ha c11e.ay10mee. Ka3a11ocb 6bl, npo611eMa onpe.ae11eHHJ1 
speMeHH B TO'IKe B MO:lKeT 6b1Tb npOCTO peweHa nepeHeCeHHeM 
qacoB c 6ecxoHe'IHO Manoii: cxopocTblO H3 TO'IKH A B TO'IKY B. Ho 
oqeBH,llHO, 'ITO BBe.aeuee DOH.llTHJI CKOPOCTH y:lKe npe.anonaraeT pe
weHHOH npo6JieMy onpe.aeneHHJI BpeMeHH /o~HOBpeMeHHOCTH/ 
B pa3JIHqffblX TO'IKaX npocTpaHCTBa. HHbIMH CJIOBaMH, DOCJie,llHBA 
ODblT He MO:lKeT cqaTaTbCJI He3aBBCHMblM no OTHOWeHHIO K paCCMOT
peHHOMY BblWe onbITY c DOCblJIKOB ceeTOBoro CBrHaJia. 

§1. <l>opMyAw npeo6pa3oeaHU.J1 dA.JI 1<oopduHa111 

Teneph ycnoeee uee3MenuocTB ypaeueuee pacnpocTpaHeHHJI 
ceeTa Ty.aa B o6paTno /npe nepexo,lle OT O.llffOii euepuaanhnoii cec
TeMbl OTC'leTa K .llPYroii/ 3aneweTC.ll B BB,lle CJ1e,lly10mex .llBYX ypaB

HeHBii: 

x'- cJt'=µ(x- c 1 t), 

x' + c 2 t' = v( x + c 2 t), 

r,lle c1 = c/2E, c 2 = c/2(1 - E), a µ a 

no,llJie:lKamee onpe.ae11eua10. 
CKJia,llblBaJI H Bbl'IHTaJI, DOJIY'IBM 

, µc2+1.1c1 c1c2· 
~ = ----x - ---(µ-v)t, 

• c 1 + c2 c
1
+c 2 

µc
1

+vc 2 µ-v 
t' t - x . 

c 1 +c 2 c 1 +c 2 

/1/ 

I/ - K034>«i>HUHeHTbl, 

/2/ 

0603Ha'laJI qepe3 v J CKOPOCTb ,llBB:lKeHHJI uaqaJia CHCTeMW OTC'le
Ta K ' ( x' = 0) OTHOCBTeJibHO K , 6y,lleM BMeTh 

(µ- v )c1.c2 
v = 

J µc2 + I/Cl 

0TKy,lla CJie,!lyeT, 'ITO 
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1 - v 1 /c1 
I/ = µ . 

1 + v J /c 2 

Onepa.11cb ua nocne.!lBBi pe3yJii.TaT, nepenaweM cl>opMynw /2/BBB

.!le 

x' = µ 
(x-v

1
t), 

J+v 1 /c 2 
/2a/ 

t' = 
µ vl 

(-t -
VJ 

x). 
1 +· v 1 /c 2 v2 c I c 2 . 

OTMeTBM 3.aecb, 'ITO B paMxax p"accwaTpBB&eMoro no.!lXO.lla cxo
pocTi. ,llBH:lKeHBJI uaqaJia CHCTeMbl OTC'leTa K OTHOCRTeJlhHO K,. 
x0Topy10 MW o6o3Ha'IBM qepe3 v2 , y>Ke ue 6y.lleT paBna v 1- Ilpa 
3TOM ua OCHOBaHBH yCJIOBH.11 paseHCTBa pa3HOCTei epeMeHB npo
XO)l(,!leHHJI O,llHOro H Toro >Ke paCCTOJIHB.11 Ma TepB&JlhHbl)o4 TeJIOM 
H ceeTOM B np.llMOM B o6paTHOM eanpaeneHB.llX DOJIY'IBM paeeHCTBO 

1 - .J_ 1 1 /3/ 
vl c l v2 c2 

,Il;JIJI onpe,lleJieHHJI K034>«i>HUBeHTa µ eocnoni.3yeMCJI npHHUBDOM 
OTHOCBTeJibHOCTH. qyo6bl uaiiTB, KaK 6Y.llYT BOCDPBHBMaTLC.11- no
xa3aHB.ll qacoe K ' - cecTeMw ua61110.aa TeneM · K -cecTeMbl, Mbl .aon
:lKHbl DO,llCTaBHTb B /2a/ BMeCTO x' onpe.aeneHHYIO BeJIH'IBHY' 
eanpeMep x'= o. B pe3yJibTaTe 6y.aeM HMeTb 

v2 (1 + v 1 /c 2 } 
~~~~~~~~~~t'. 

µv 1 [1-v 1 v2 /(c 1 c2 )] 

TaxeM o6pa3oM, .!lBYM noxa3aee.11M qacoe K '-cecTeMbl, oTJIB'la-
10meMCJ1 Me:lK.llY co6oii ea 1 cex ( t' = 1) ~ no ea6JIJO.aeee.11M B3 
K-_~epTeMbl 6y.aeT cooTeeTcTBOB&Tb .anaTeJihHOCTb 
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/). t ;= 

v
2

(1 + v 1 /c
2

) 

µv 1 [1 -v1v2 /(c 1c2 )] 

Bena Mbl BCTaHeM Ha ToqJCy 3peHH• Ha.§monaTen• K," CHCTeMbl, TO 
;nocne aHanoraqHbIX paccy>KneHHA nonyqaM 

I , v, µ 
t "'-· t. 

v 2 l+v
1

/c
2 

0Tcl0na 3aICnroqaeM, qTo nse ToqJCH OCH t , OTCTORIQHe Ha 1 eel< 
/oTHOCHTenbHO K /, Ha6nronaTenro K' -cacTeMbl 6ynyT 1<a3aTbCR 
OTCTORIQHMH Ha senaqHHy 

/\ t' "' 
VI 

v2 

µ 

l+v
1

/c
2 

CornacHO BbIWeH3no>KeHHOMy OTHOWeHHe BpeMeH /). t H l'H' 
non>KHO onpenenaTbCR OTHOWeHHeM CKOPOCTeii nBH>KeHHR 8 np•MOM 
H o6paTHOM HanpaeneHHRX, T.e. non>KHO BblDOnHaTbC• paeeHCTBO 

v 1 tlt "' v
2
tlt', /4/ 

Ha OCHOBaHHH KOToporo 6yneM HMeTb 

..... l+v 1 /c 2 
µ 

[ v I /v2 - v: / (cl c~)] 1/2 

IloncTaeae 3HaqeHHe µ e 4>opMynbl /2a/, HaiineM: 

x' 
x - v l t 

t -[v
2

/(c 1 c 2 )]x 

[ v 2 Iv' - v 2 /r c' c 2)] iii /S/ t' 
[v, /v 2 -v//(c 1 c2 jl/2' 

Torna 1<a1< nn• 06paTHb1x npeo6pa3oeaHHii 6yneM HMeTb: 

x'+ v
2
t' 

x "' ~~~~~-~~~-
t'+ [v 1 /(c

1
c

2
)]x' 

[ v Iv -v2/fc c )]v2' 
2 I 2 l 2 [v1 /v

2
-v//rc1 c2

JJ1f2 /Sa/ 

6 

I 

~ 

' 

j 
\. 

---- -~ --- --~-~--" 

IlonyqeHHble TaICHM o6pa30M npeo6pa30BaHH• 6ynyT OCTaBmITb 
HHeapHaHTHoA 1<sanpaTHqHy10 4>opMy cnenyroIQero sana: 

s 2 = c 1 c 2 t 2
- (c - c )xt - x 2

, 
2 l 

/6/ 

KOTOpa•, 8 qacTHOCTH, MO>KeT 6b1Tb 3anHCaHa 8 4>opMe 

s 2= 

v 2 

2 v, - ---'--). 
c 1 c 2 t (-v; CJC2 /6a/ 

§2. ,4euxy111uec.R 'laci.1 u MaCUJ1'la6i.1 

Onapaacb Ha eTopyro 4>opMyny /Sa/, HaiineM, qTo HKTepsany 
epeMeHH !lt' no qacaM, DOKORIQHMC• B CHCTeMe OTcqeTa K '(x',,,O) 
npa Ha6nroneHHH H3 K -cacTeMbl, rne naHHble qacb1· nsH>KyTca, 
6yneT COOTBeTCTBOBaTb epeMeHHOH HHTepsan 

I\ t, 
/H /7/ 

[ v
1 

/v - v 2/(c c )] 1/2 
2 1 1 2 

Bena nanee Mbl eocnonb3yeMca 'facaMH H ceeToBbIMH cHrHanaM,H 
nn• onpeneneHHJI nnHHbI HeKoToporo MacwTa6a, TO B .cucTeMe 
oTcqeTa K: rne naHHblA MaCWTa6 DOKOHTCJI, 6yneM HMeTb 

f'~ 
clc2 

/\ t'. 
c I + c 2 

3necb !lt' - speMJI pacnpocTpaHeHHJI ceeTa OT onHoro 1<0Hua 
MacwTa6a Inn• onpeneneHHOCTH, neeoro/ no npyroro /npaeoro/ 
H o6paTHO. 

OnHa1<0, 1<onb cKopo B paccMaTpusaeMoM nonxone cKopocTH 
ceeTa e npaMOM H o6paTHOM HanpaeneHHJIX MoryT pa3naqaTbCJ1, To 
nnJI onpeneneHHJI nnHHbl naHHoro MacwTa6a B K -cucTeMe, rne 
OH nBH>KeTCJI, Heo6xonHMO, I<poMe H3MepeHHJI BpeMeHH /). t' COOT
eeTCTBYIOIQero tlt', Il{>OBeCTH nononHHTenbHOe H3MepeHHe~Mo>K-

~-*TaKoiiwar Bb13bIBaeTonpeneneHHoeqyscTBOHeynosneTsopeH
HocTH, KOTOpoe, onHaKO, MO>KHO OTHeCTH 3a cqeT HenpHBblqHoCTH 
paccMaTpasaeMoii cxeMbI. 
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HO, uanpuMep, H3MepBTb pacCTOJIHBe • DpOH,lleHHOe 'ne&blM JCOHUOM 
MacwTa6a OT MOMeHTa B3JIY'leHHJI CBeTOBOro curuana .llO MOMeHTa 
ero eo3epameHBJI. Tor.Ila .llJIHHa .llBJVKymerocJI MacwTa6a /xax 

nonycyMMa pacCTOJIHBH, DPOH,lleHHblX ceeTOM OT neeoro KOHi.la 
x npaeoMy u o6paTno x neeoMy xouuy I 6y.lleT onpe,lleJIJITbCJI ewpa
)KeuueM 

e = cl c 2 

cl+ c2 cl + c 2 

~ t ~x c - c + 2- . __ 1 ___ 2_·_ 

Ilpu 3TOM CBJ13b eeJIB'IBH f B f' 6y,lleT ODHCblBaTbCJI cl>OPMYJIOH 

e f' 
2 

J + v 1 Iv 2 

[ v Iv - v 2l(c c JJ J/i 
J 2 . l 1 2 

§3. llpaeUAO CAOJICeHUJI c1<0poc,,,eu 

/8/ 

Ecnu Mbl cxoM6uuepyeM .llBa qacTHwx npeo6pa3oeaHHJ1 /5/ 
c OTHOCHTeJibHblMH CKOPOCTJIMB VJ H u1, TO.llJlJlpe3yJibTHPYIOme
ro npeo6pa30BaHBJI, HanpHMep KOOP.llHHaTbl x' 6y,lleM BMeTb ..... 

x'' = 
[ 1 + v ,,.u 1 I ( c 1 c 2 JJ x - ( v 

1
+ v 

1 
u 

1
Iv

2 
J t 

[v Iv - v 2 l(c c )] 1f2[u lu -u 2l(c c )] 1/2 12 J 12 12 l 12 

0Txy,lla ,llJIJI CKOPOCTH WI .YKa3auuoro npeo6pa3oBaHHJI DOJIY'IBM 
cl>opMyJiy 

vl+vlullv2 "1+ "1v1lu2 
w = 

l 
1 + v u I( c c ) 

l l l 2 
l+uvl(cc) 

l l l 2 
/9/ 

8 

K0Topa11 H 6y,lleT ewpa)KaTb co6oii: npaeuno cno)KeHBJI cx~pocTeii v 
1 

H u l I 

rrpu 3TOM 6y,lleM HMeTb TaJC)Ke, 'ITO 

[ 21 ] ih [ I 2 I . ] I 12 vlv2-vl (clc2) "1 "2-"1 (clc2) w
1 ----------------- ~ (- -

l+ v
1

u 1 l(c
1

c 2 ) 
w2 

§4. 3Hepzu.11, UMnyAbC 

2 
w J/2 - __ l) 

cl c 2 

,lJ;JIJI Toro, 'ITOObl DOJIY'IBTb Bblpa)KeHBe ,llJIJI BMDYJibCa H 3Hep
rBH, BBe,lleM BOJIHOBOH BeKTOp, JCOMDOlleHTbl JCOT-Oporo k B v 

. " onpe,lleJIJllOTCJI c DOMOmbIO CJie.llYIOmHX paeeHCTB: 

k = - a NI ax , v = aN /at i /10/ 

r,lle N - cxanJipHaJI 4>YHJCUBJI. Tor.Ila Ha ocHoeaHBB /5/ .llJIJicl>opMyJI 
npeo6pa:MHt8.HBJI k" H v 6y,lleM BMeTb: 

k 
" 

v 
(k' + - 1- v')y 

cl c 2 

v 
V = (-J v' + VJ k ',, )y , 

V2 
r.lle 2 - 1/2 · I y=[vJlv2 - v 1 lfc 1c2 )J =[(J-v1 lc

1
}(l+v/c

2
)]-l ~ 

Onupa.11cb ,llanee Ha 'B3BeCTHwe paeeHcTea p" = t k " e E = 1i v , 
Haii:,lleM 

p = (p, + 
" " 

v 
~-1- E')y, 
cl c 2 

v11 , , ) 
E = (- E + v p y. 

v 1 " 2 

/ll/ 

/12/ 

ff3 DOJiy'leHHbIX TaJCHM o6pa30M cl>opMyJI npeo6pa30BaHHJI ,llJIJI 
p" u E cne.llyeT, 'ITO noK011maJ1cJ1 c TO'IJCH 3peHHJ1 K '· cecTeMbl 
qacTeua (p ',, = 0) e K ·cucTeMe 6y.lleT o6na,llaTb HMDYJibCOM 

p = 
" 

e 3uepreeii: 

E' 
c 1 c 2 

v, 
E = - E'y 

v2 

VJ y 

<-~--'"-- -·- , ... ;..4,·_,,.,;,. it 

/13/ 

/14/ 

9 



• ' 

.'-· 

B CJJy'l8.e MaJJLIX CKOPOCTel .llBB>KeHB.I, KOT.Ila BeJJB'IRHLI OTHOWeHBJI 

v 1 I c i e v 1 le 2 .llOCTaTo'IHO Mam.1 B BMB MOlKHO npeee6pe'li. no 

cpaeeeeeio c e.1:teeeuel, • awpa>Keeee /13/ .llJJ.I BMDyJJ:bca ynpo· 

CTBTCJI B 6y.1:teT BMeT:b BB.ll 

p" 
E' 

(--)v, 
CJ C 2 

/15/ 

Kom. CKopo, c ,Apyrol CTOPOHW, B CJJy'lae MaJJWX CKopocTel BM· 

nyni.c 'lacTeuw onpe.1:ten.1eTc.1 KaK npoe3ee.1:teHee Maccw ( m) Ha 

CKOPOCT:b, TO Ha OCHOBaHBB /15/ MO>KHO 3aKJJIO'IBT:b, 'ITO B paccMaT· 

peeaeMOM CJJy'lae 3Heprea DOKOJI 'laCTHULI .llOJJ>KHa onpe.1:teJJJIT:bCJI 

ewpa*eeeeM 
E'=mc c. 

1 2 
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