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W = wo(I -/3)/vl -{32• HaocHOBe3TOronoJ1y'leHblnpeo6pa3oeattm1Jlopem.1,a 

,lJ,JISI KOOp,lJ,HHaT H epeMeHH cneu,HaJibHOH TeOpHH OTHOCHTeJibHOCTH. 
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It is shown that in the electromagnetic field of vacuum the electron possesses 

the wave motion, frequency of which is equal to the Doppler frequency 

w = w0(1 - {3)/vl - {32. On this basis the Lorentz transformations for coor

dinates and time of the special relativity theory are obtained. 

The investigation has been performed at the Laboratory of Nuclear 
Reactions, JINR. 
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1. BBe.l(emm 

OCHOBOH cneuimJibHOH TeOpHH OTHOCHTeJibHOCTH ( CTO) .SIBJI.SIIOTC.Sl 

)(Ba nocTyJiaTa: 1) 1:IPHHUHCT OTHOCHTeJibHOCTH, YTBepllC.l(aIOII(HH, qTo 

nee ¢H3HqecKHe npoueccu npoTeKaIOT O.l(HHaKOBO BO Bcex 

HHepuHaJihHUX CHCTeMaX OTcqeTa; 2) CKOpOCTb CBeTa .SIBJI.SieTC.Sl 

mrnapHaHTHOH BeJIHqHHOH H ne· 3aBHCHT OT .l(BHJICeHH.Sl HCTOqHHKa. 

fJiaBHUM CO.l(epllCaHHeM CTO, KaK OTMeqeno B pa6oTe /1/, .SIBJI.SieTC.Sl 

OObe.l(HHeime npocTpaHCTBa H BpeMeHH B O.l(HO ueJioe H BBe.l(eHHe 

qeTupexMepHOH nceB.l(08BKJIH.l(OBOH reoMeTpHH. 0.l(HaKO )(JI.SI Y.SICHeHH.Sl 

cyll(HOCTH 1JI8.BH010 CO.l(epllCaHH.Sl CTO neo6XO.l(HMO HaHTH 

HClfepnuBaIOII(HH ·oTBeT Ha BOnpoc O npoHCXOJIC.l(eHHH 3THX CBOHCTB 

¢H3HlfeCK010 MHpa, TaK KaK COBpeMeHHa.SI TpaKTOBKa CTO He .l(aeT 

y.n:oBJieTBOpHTeJihH010 OTBeTa. 3HHWTeHH OTMelfaJI 3TOT He,l{OCTaTOK 

nocTpoemrn CTO H npH3HaBaJI, lfTO "TeopHIO MaCWTa6oB H qacoB 

CJie,n:oBaJIO 6u BUBO.l(HTb H3 peweHHH OCHOBHUX ypaBHeHHH 

(ylfHTUBa.SI, lfTO 3TH npe.l(MeTu HMeIOT aTOMHYIO cTpyKTYPY H 

.l(BHJICYTC.Sl, a He ClfHTaTb ee He3aBHCHMOH OT HHX)" /2/. 

BallCHeHWHM . CJie)lCTBHeM CTO .SIBJI.SIIOTC.Sl npeo6pa30BaHH.Sl JiopeHua 

)(JI.SI KOOp.l(HHaT H BpeMeHH, y.l(OBJieTDOp.SIIOII(He npHHUHny 

OTHOCHTeJihHDCTH. ITpeo6pa3oBaHH.Sl JiopeHua MoryT 6UTb noJiylfeHU 

pa3JIHlfHUMH cnoco6aMH, O.l(HaKo HX BUBO.I( HOCHT ¢opMaJibHUH 

xapaKTep H- He pacKpUBaeT ¢H3HqecKyIO npHpO.l(Y. <l>paHUY3CKHH 

ylfeHUH JI. EpHJIJII03H TTHCaJI /3/: "Bee aBTOpU, TTHWYII(He O TeOpHH 

OTHOCHTeJibHOCTH, CJie,n:yIOT 0.l(HOH H TOH JICe cxeMe: onuT 

MaHKeJibCOHa ➔ npeo6pa30BaHH.Sl Jiopenua ➔ TeopH.SI 3HHWTeHHa. 

0.l(HaKO, 

npe.l(MeTa 

npH 

C 

3TOM, 

.l(pyrnx 

onycKaeTC.SI 

BallCHUX 

B03MOJICHOCTb 

3peHH.Sl. 

paccMOTpeIIH.Sl 

H3 lfHCJia 

MH010lfHCJieHHUX 3KcnepHMeHTOB, TTO,l{TBepllC.l(aIOII(HX cneuHaJihHYIO 

Teopmo OTHOCHTeJibHOCTH, MOJICHO BU6paTb · Te, KOTOpue HMeIOT 



HaH60Jiblllee 3HaqeHHe, H HCTTOJib3OBaTb HX B KaqecTBe HCXO)I.HO,O 

nyHKTa. BOT nyTh: COOTHO11Jen11e Me)!()l.y MaCCOH H 3Hep,Hett, 

aTOMHl:le qacu, 3!fxpeKT .llonJiepa, npeo6pa3oBanmr JiopeHua". 

B npe)I.Jia,aeMOH pa6oTe npe)l.npHHHTa IlOill:lTKa ycTpaHHTb 

OTMeqennue npo6eJiu B nocTpoen1111 Teop1111 Mac111Ta60B H q~coB. Ha 

OCHOBe 3(fxpeKTa .llOTTJiepa Jl.Jl5I 3JieKTpona, noJiy'-leHHO,O B pa6oTe 

/4/, pa3BHT aJibTepnaTHBHl:lH IlOJl.XOJl. K Bl:lBOJl.Y npeo6pa30BaHHH 

Jlopeuua, o6Jia)l.aIOmHH, Ha Halli B3,JIHJl., 6oJibWHM cpH3H'-!eCKHM 

CO)l.epxaHHeM H pacKpl:lBaIOmHH npHpOJl.Y 3THX npeo6pa3oBaHHH. 

2. 3(fxpeKT .llOTTJiepa Jl.Jl5I 3JieKTpOHa 

3JieKTpOManIHTHOe noJie B BaKyyMe OilHCl:lBaeTCH ypaBHeHHHMH 

MaKCBeJIJia HJIH 3KBHBaJieHTHl:lM HM BOJIHOBl:lM ypanne1meM Jl.Jl5I 

➔ 

BeKTOpHO,O noTeHUHaJia A 

'i/21,. -

npH 3TOM 

1 
2 

e 

o 2t 
ot2 

= 0, 

div A= 0, 

(1) 

a Ma,HHTHOe H 3JieKTpH'-!eCKOe IlOJIH CB5I3aHl1 COOTHOWe!IHHMH 

➔ ➔ ➔ 

1 oA H = rotA E = - -- --, e ot 
1)1.e C - 3JieKTPOJl.HHaM11qecKaH IlOCTO5IHHa5I, paBHaH CKOpOCTH 

CBeTa. B pa6oTe /5/ ITOKa3aHO, '-!TO Jl.Jl5I 3JieKTpOMa,HHTHO,O ITOJIH, 

OTTHCUBaeMO,O ypaBHeHHeM ( 1) , MOXHO onpe)l.eJIHTb BOJJHOBOH 

HMITY JibC 3JJeKTpona, CB5I3aHHl1H C BeKTOpHUM noTeHilHaJlOM KaK 
➔ ➔ 

P = - 2 ~ A D e 
(2) 

➔ 

H npHBOJl.5IU\HH K Jl.OTTOJIHHTeJibHOMY ypanneHHIO Jl.JIH A: 

dA __ e_ 'iJA2 = 0, 
dt - me 

(3) 

2 

"'·' 

)o 

'h 
! 

t, 

,Jl.e e - 3ap5IJl. 3JJeKTpona, a 

m = m /;;;1 -
0 

ero Macca, 3aBHCH!l\aH OT nocTynaTeJibHOH CKOpOCTH (3=v/c. 
➔ 

CJie)I.OBaTeJibHO, Jl.Jl5I onpe)l.eJieHHH ITOTeHUHaJia A, OTBe'-!aIOmero 

Jl.BHXeHHIO 3JieKTpoHa ( 2) , neo6XO)I.HMO peWHTb CHCTeMy ypaBHeUHH 

( 1) H ( 3). ECJIH ypannenHe ( 1) on11c11naeT ITJIOCKYIO BOJIHY, TO 

ypaBHeHHe ( 3) 5IBJI5IeTC5I ypanne1meM TpaeKTOpHH HJIH Jiy'-!a Jl.Jl5I 

➔ -
noTeHUHaJia A -ananoroM ypaBHeHHH faMHJlbTOHa B KJiaCCH'-!eCKOH 

MeXaHHKe. IlO3TOMY, B CHJIY (1-3), 3JieKTpOH o6Jia)l.aeT CBOHCTBaMH 

H BOJJH!l, H qaCTHU!l. Pewe1meM BOJIHOBO,O ypaBHeHHH ( 1), KaK 

H3BeCTIIO, 5IBJI5IeTC5! ITJIOCKaH MOHOXpOMaTH'-!eCKaH BOJIHa 
➔ ➔ ➔ ➔ 

A= Aexp i (k r - wt), 
C O 0 

( 4) 
➔ ➔ 

, )l.e A - ITOCTO5IHHl1H BeKTOp - aMITJJHTY )I.a BOJIHl:l, k , 
0 0 

BOJJHOB!le BeKTOp H '-!aCTOTa , 11pw1eM 

k2 = wz /e2. 
0 0 

IlOKa3aHO /5/, '-!TO peweHHeM ypanne1rntt ( 1) H ( 3) 5IBJI5IeTC5I 

➔ ➔ 

A = A 
0 

2 ➔ ➔ ) 1 me (l _ k v/w == - 2 --e-- o o 
➔ ➔ 

k r - w t = 0 
0 0 ' 

➔ 

no' 

(6) 

(5) 

w 
0 

➔ ➔ 

,Jl.e n =k /k 
0 0 0 

- e)I.HHH'-IHUH BeKTOp, onpeJl.eJJHIOll\HM nanpaBJJeHHe 

➔ 

pacnpoCTpaneHHH BOJIHl1, V - ITOCTO5IHHa5I CKOpOCTh 3JieKTpOHa. TaK 

KaK ( 6) 5IBJJ5IeTC5l ypamremieM cppOHTa ITJJOCKOH BOJIHl:l, TO 

ITOTeHunaJI ( 5) onpe)l.eJJeH na <tJpOHTe 3TOH BOJIHl:l. COOTHO11Je1rne ( 5) 
➔ ➔ 

CB5I3l113aeT napaMeTpl:l BOJIIIl:l A , k , W e napaMeTpaMH qacTHU!:l 
0 0 0 

➔ 

e, m, V. BupaxeHHe (5) MO~HO npeJl.CTaBHTb B BH)l.e 

➔ 

1 e 
A = - 2 r 

Kn 

o-ic v/w ) 
0 0 

~ 

➔ 

no' (7) 

,Jl.e r 
Kn 

= e
2

/ m c
2 

0 
KJJaCCH'-!eCKHH paJJ.HYC 3JleKTpona. H3 ( 2) H 

( 5) ITOJJY '-!HM 

3 



➔• (1-:k ➔v/w ) ➔ 
p = m C 0 0 

n 
(8) D o 

✓ 1-(32 
. 0 

➔ ➔ 

TaK KaK n = k /k. 
0 0 0 

TO (8) MOXHO npe.ll.CTaBHTh KaK 

➔ 

p = 
D 

2 
m C 

0 

w 
0 

m c
2
/w 

0 0 
B 

(1-ic ~/w ) ➔ 
0 0 

~ 
( 9) 

k 
0 

3pr. • ceK, 

(9) 

T.e. Pa3MepHOCTh 

pa3MepHOCTh!O Il0CT051HHOH nnaHKa, Il03TOMY BBe)leM ee KaK 

(10) h = m c
2
/w . 

0 0 

51BR5!eTCH 

TaK KaK A =2nc/w - .ll.RHHa BORHbl, TO c yqeTOM (10) nonyqHM, 
0 0 

-10 
qTo .ll.R51 3ReKTpOHa A =2, 43 · 10 CM, T. e. .ll.RHIIa BORHbl 

0 

3ReKTpona paBHa KOMilTOHOBCKOH .ll.RHHe BORHbl. Onpe.nenHM BenHqHHY 

(1-ic ~/w ) 
E = m cz o o 
D o 

~ 
(11) 

B (9) KaK .nonnepOBCKYIO 3Hep,H!O BORHU-qacTHUbl Ha cppouTe 

IlROCKOH BORHbl, TO,)la H3 ( 9) HaH)leM CB513h Mex.ny 3HeprHeH H 

HMilYRhCOM: 

➔ 

p = 
D 

ED ➔ 
--n 

C 0 (12) 

C yqeTOM (10) COOTHOWeHH51 (9) H (11) MOXHO 3ailHCaTh B BH)le 

➔ 

PD= h ------
(1-ic ~/w ) ➔ 

o o k 
~ o' 

. (13) 

ED= h------
(1-ic ~/w ) 

0 0 ➔ 
w 

✓ 1-(32 • 
0 

(14) 

COOTHorneuHe: 

4 

-"" 

ll 

·i\ 

~ 

w = w 
0 

o-ic ~/w ) 
0 0 

~ 
(15) 

B ( 13) H (14) ecTh ue qTo mme, KaK .nonnepoBcKoe cMeme1me 

KOMilTOHOBCKOH 3ReKTpoHa w
0

-aHanor 

pen5!THBHCTCKO,O 3cpcpeKTa Jonnepa. IT03TOMY, Ha OCHOBaHHH (13) H 

YaCTOTbl OilTH'-leCKO,O 

( 14), BORHOBble BeKTOp H qacToTa Jonnepa paBJrn: 

➔ c1-ic ~/w ) ➔ 
K = 

0 0 
k • D 

✓ 1-(32 ' 
0 

(16) 

o-ic ~/w ) 
0 0 

w = 
D 

✓ 1-(32 

WO, (17) 

To,.na BORHOBble HMilYRbC H 3Heprmo 3ReKTpoHa MOUIO npe,ncTaBHTb 

B BH)le 
➔ ➔ 

PD= hk0 ; ED= hwD' (18) 

npHYeM 
2 2 2 

k 
0

= w
0
/c . 

➔ ➔ 

HaH)leM CB513b KnaccHqecKo,o P H BORHOBO,O PD HMilYRbCOB 

YaCTHUbl. Jn51 3TO,O, C'-lHTa5!, '-ITO HanpanneHH5! .ll.BH1'eHHH BORHbl H 

qacTHUbl conna.na10T, T. e. k II~, paccMoTpHM o6o6n1en11ui1 HMny nhc 
0 

P . 
oo· 

➔ ➔ ➔ 

P
00 

= P
0

+P = 

0TCI0.1l,a: 

➔ 

po6 = 

m c(l-(3) 
0 

~ 

m C ➔ 

0 
n 

✓ 1-(32 • 
0 

➔ 

n + 
0 

= h 

5 

m V 
0 

r;;F 

ic 
0 

r;;F 

➔ 

n 
0 

( 19) 



H3 (19) CJJe)lyeT, qTo 

TaK KaK 

. ' 
2 4 

m C 
0 2p2 = 

2 C o6 1-(3 
= Ez. 

2 2 2 2 4 
E=cp+mc, 

0 
TO H3 (20) nonyqHM 

2 2 2 2 
P o6 = P + m

0
c 

3. ITpeo6pa3oBaHHH Ropeuua 

Ilpeo6pa30BaHHH RopeHua 3a)laJOT 

(20) 

KHHeMaTHqecKyJO CBH3b 

KOOp)lHHaT H BpeMeHH COOUTHH MeJIC)lY HHepuHaJJbHUMH CHCTeMaMH 

OTcqeTa t O)lHa H3 KOTopux )lBHJICeTCH OTHOCHTeJJbHO Jlpyro11: 

paBHOMepHO H npHMOJJHHeHHO. 3TH rrpeo6pa30BaHHH HBJJHIOTCH 

CJJe)lCTBHeM ynOMHHYTUX TTOCTyJJaTOB H ¥.apaKTepH3YJOTCH TeM, qTo 

HHTepBaJJ 

rrpH TaKHX 

Ilpeo6pa3oBaHHH 

2 2 2 2 2 2 
ds =c d t -dx -dy -dz 

npeo6pa30BaHHHX HBJJHe.TCH HHBapHaHTOM. 

RopeHua MoryT 6UTb noJJy'IeHu pa3JJHqHUMH 

cnoco6aMH, O)lHaKo (JlH3H'IecKaH npHpO)la HX )lO CHX rrop He HCHa. 

3)leCb npHBO)lHTCH aJJhTepHaTHBHUH MeTO)l BUBO)la 3THX 

npeo6pa30BaHHH, OCHOBaHHUH Ha 3cpcpeKTe JlonJJepa )lJIH 3JJeKTpoHa 

/4/, rronyqemml1 Burne. Hl'l. Haw B3,JJH)l, rrpe)lJJaraeMuH no)lXOJl 

OOJJa)laeT 6OJJbWHM (JlH3HqecKHM CO)lepJICaHHeM. 

PaCCMOTpHM npo)lOJJhHUH 3cpcpeKT )1onnepa ( 15) , T. e. cnyqal1, 
➔ ➔ 

KO,)la HanpaBJJeHHe )lBHJICeHHH BOJJHU k H qacTHUU V COBTTa)laJOT' 
0 

T.e. koll~: 

w = w 
( 1-(3) 

0 ✓ 1-(32 
(21) 

,)le CKOpOCTb (3 OTOJIC)leCTBHM co CKOpOCTbJO )lBHJICeHHH HCToql!HKa 

BOJJHU. BBe)leM newTpHXOBaHIIYJO k H lllTpHXOBaHHYJO k' CHCTeMU 

6 

~ :J 

J 

OTcqeTa, npHqeM k' )lBHJICeTCH OTHOCHTeJJbHO k paBHOMepHO H 

npHMOJIHHeHHO co CKOpOCTbJO (3. rrycTb CKOpOCTb )lBHJICeHHH 

3JJeKTpOHa - HCTQqHHKa BOJJHU B CHCTeMe OTcqeTa k'-paBHa HYJJJO, 

Tor )la qacTOTa BOJJHU B 3TOH CHCTeMe paBHa 

(21) HMeeM 

w = w' (1-(3) 

~ 

w'=w o' 

(22) 

TTO3TOMY H3 

TaK KaK T=2rr/w, T'=2rr/w' - nepHO)lU BOJJHU B HeWTpHXOBaHHOH H 

WTpHXOBaHHOH CHCTeMaX OTcqeTa, TO H3 (23) nonyqHM 

T' = T ( 1-(3) 

~2 

BBe)leM qacu JlOTTJJepa C
0

TeMrraMH XO)la t=T H t'=T' B CHCTeMax k H 

k' COOTBeTCTBeHHO, TO,)la H3 npe)lUJlymero BUpaJICeHHH HaH)leM 

t' = t-vt/c 

✓ 1-(32 
H3{16) CJJe)lyeT, 'ITO 

➔ ➔ 

t = k r/w , 
0 0 

ITO3TOMY vt/c B (23) MOJICHO npe)lcTaBHTb KaK 

vt/c = 

➔ ➔ 

k r 
V 0 -- ----c w 

0 

V ➔ ➔ 
= -- r n 

2 0 
C 

(23) 

➔ ➔ ➔ ,,➔ - ➔ 
r )le n =k /k . TaK KaK k V' TO e)lHHHqHUH BeKTOp n MOJICHO 

0 0 0 0 0 
➔ ➔ 

npe)lCTaBHTb B BH)le n =v/v, ITO3TOMY H3 npe)lUJlymero BupaJICeHHH 
0 

nonyqHM 

➔➔ 2 
vt/c = rv/c, 

H COOTHOWeHHe (23) npHBO)lHTCH K BH)ly 
➔➔ 2 

t' = t-rv/c 

✓ 1-(32 ' 

7 
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B11paxem1e ( 24) srnm1eTCH o6mHM npeo6pa3onam1eM JiopeHua JJ.JIH 

BpeMeHH, KO,JJ,a CKOpOCTb 
➔ 

V lllTpHXOBaHHOH CHCTeMl1 OTC'leTa 

opHeHTHpOBaHa npOH3BOJibHO OTHOCHTeJihHO 11ernTpHXOBa!IHOH. TaK 

KaK k =w le ~ , TO H3 ypaBHeHHH cppoHTa nnocKofi BOJIHl1 ( 6) 
0 0 0 

CJieJJ,yeT, 'lTO 

1;12 = c2t2, 

HJIH 
2 2 2 2 22 

S = X +y +z -c t = 0. 

(25) 

IlOCKOJihKY CKOpOCTb CBeTa - mrnapHaHTHaSI 

lllTpHXOBaHHOH CHCTeMl1 OTC~!eTa HMeeM 

(26) 

BeJIH'-111Ha, TO Jl.Jl5I 

s'2 = x2+y'2+z'2-c2t,2 = 0. (27) 

B11paxeHH5I ( 26) H ( 27) 5IBJI5IIOTC5I HHTepBaJiaMH MelKJlY COOblTHSIMH 

(; =0 H ; ) H (; =0 H ; ' ) B nernTpHXOBaIIHOH H lllTpHXOBaHIIOH 
0 0 

CHCTeMaX OTcqeTa. 

PaCCMOTpHM qaCTHblH cnyqaff CHCTeM OTC'leTa k H k •• 
➔ 7 ➔7 
v=v ,/.,=V,/., 

X • 
av =v =0, TO,JJ,a H3 (24) CJieJJ,yeT 

y z 
2 

t = t-vx/c 

~ 
(28) 

YMHOJKa5I JieByIO H npaByIO qacTH I-Ia C H Y'lHTblBaSI. 'lTO 

x'=ct', 'lTO CJieJJ,yeT ·H3 (26) H (27) npH y=z=0, rronyt.JHM 

x' = x-vt 
(29) 

~ 

K01JJ,a 

x=ct, 

TaK KaK CHCTeMa OTC'leTa k' JJ.BHJKeTC5I rrapaJIJieJihHO OCH X CHCTeM11 

k, TO KOOpJJ.HHaTbl y HZ rrpeo6pa3yIOTC5I'KaK y'=y, z'=z, IT03TOMY 

OKOH'laTeJibHO TIOJIY'lHM CJie)lyIOU\He crreuuaJihHble npeo6pa30BaHHSI 

Jiopenua 

8 

x' 
x..:.vt 

t = 
t-vx/c

2 
= 

~ ✓ 1-(32 
y' = y; z' = z, (30) 

2 2 2 2 2 2 2 2 2 2 
x' +y' +z' -c t' = x +y +z -c t . 

o6mHe rrpeo6pa3oBaHHH llopenua MOJKHO ITOJIY'lHTb H3 'laCTHblX 

npeo6pa3oBairnff ( 30) pa3JIH'lHblMH crroco6aMH, H3JIOJKeHH11MH B 

pa6ornx /4,6,7/. 

4. 3aKJIIOt.Je1rne 

JlBHJKe1me 3JieKTpo11a C HMITYJibCOM 

➔ 

p = 
D 

➔ 

2e/cA B 

3JieKTpOMarHHTHOM none, OITHCl1BaeMOM ypaBHeHHeM (1), B03MOJKHO 

TOJihKO rrpH orrpe)leJiemmx orpaHH'leHHSIX, HaKJJa)ll1BaeMblX Ha 
➔ 

BeKTOpHblH ITOTeHUHaJI A. 3TO npHBO)lHT K CHCTeMe JlBYX ypaBHeHHH 

)lJIH TlOTeHUHaJia,o)lHO H3 KOTOp11X BOJIHOBOe, a BTOpoe SIBJIHeTCSI 

ypaBne1rneM nyqa HJIH TpaeKTOpHH. 3cpcpeKT )lorrnepa )lJIH 3JieKTpona 

CJie)lyeT H3 peweHHSI 3THX ypaBHeHHH )lBHJKeHHSI, KOTOpoe CO)lepJKHT 
➔ ➔ 

KaK rrapaMeTpbl BOJIHl1 k' w' A. TaK H rrapaMeTpbl qacTHUll m, e, 
0 0 0 

➔ -
V H, CJie)lOBaTeJibHO, rrpHBO)lHT K )lBOHCTBeHHOMY OITHCaHHIO 

3JieKTpOim KaK BOJIHbl-qacTHU11. Il03TOMY ecTb OCHOBaime C'lHTaTb, 

'lTO rrpeo6pa3oBaHHSI Jiope11ua, rronyqemme H3 3cpcpeKTa Jiorrnepa, 

5IBJISIIOTCSI CJie)lCTBHeM KOpnycKy JJHpHo BOJll!OBO,O JlyaJJH3Ma 

3JJeKTpOHa. 

JIHTepaTypa 

1. JIO,yIIOB A.A. JleKUHH rro TeopHH OTHOCHTeJJbHOCTH. CoBpeMeHHllH 

aHaJJH3 npo6JJeMbl, H3)l-BO MrY, M., 1983. 

2. 3HHlllTeHH A. Coop. nay'lH. TPYJlOB,T.4, M., "HayKa", 1967, 

C. 280. 

9 



3. Ep1UIJII03H JI. HOBUH B31JISIJl Ha TeopHIO OTHCHTeJihHOCTH. H3Jl-BO 

"MHp", MOCKBa,1972. 

4. KJieHHH 6. A. "YpanHeHHSI MaKCBeJIJia H 3cfXtleKT )lonJiepa JlJISI 

3JieKTpOHa". mum, PZ-92-162, )ly6Ha, 1992. 

5. KJieHHH 6. A. "o6 OJlHOM peweHHH ypaBIIeHHH MaKCBeJIJia JlJ!Sl 

3JieKTpOMa1IIHTII010 TTOJISI B BaKyyMe". omm, PZ-92-161, )ly6Ha, 

1992. 

6. Herglotz G. Ann. Phys., v.36, p.497, 1911. 

7. TOHHeJia M. OCHOBU 3JieKTpoMar·HeTH3Ma H 

OTHOCHTeJibHOCTH. M., HJ!., 1962. 

PyKonHCb TIOCTYTIRJia B H3AaTeJibCI<lffi OTAen 
7 AeKa6p~ 1992 roAa. 

10 

TeOpHH 


