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Ae 6pO~Ilb AIlIl' AOKa3aTeIlbCTBa BOIlHOBblX CBQYlCTB anexrpoua nOMIIl
MO KOpnYCKYIl~PHbIX nOIlb30BanCH "TOI1bKO Cne411laIlbHblM nplllH411lnOM OT-' 
HOCIIlTeIlbHOCTIIl 11I nOCTYIlaTOM O cnpaBeAIlMBOCTIIl KBaHTOBOrO COOTHO
weH!.-1fl (E==1'1cJ) KaK AIlfl HenOABIIl)l{HOrO, TaK 11I AIlIl ABIIl>f<yU\erocff Ha
6Il~AaT~IlHI;/1/. nplll 3TOM TaKO~ CIIlHTe3 nOCTYIlaTOB CTaIl B03MO)l{H~M 
TOIlbKO nplll YCIlOBHIIl, 4TO <\la30BaR CKOpOCTb 3IleKTp.OHa npeauurae'r 
CKOpOCTb CBeTa B BaKYYMe, HeCMOTpH Ha Ka)l{Y~Y~CH napaAOKCaIlb
HOCTb nocIleAHero no OTHoweHIIl~ K peIlHTIIlBMCTCKOMY nplllH4 l1l ny • 

B paõo r e /21 õuno AOK?3aHO, 4TO HMKaKo~ napanoxcans aocr a 

B 3TOM He-r, eCIlIll paccMaTpHBaTb CKOpOCTb CBeTa B Ka4ecTBe YHIIl

BepcaIlbHO~ CKOpOCTIIl: 

c==c~. /1/ 

TorAa B npocTpaHcT8e-speMeHIIl /np-Bp/ MIIlHKoscKoro pa60Ta~T ABa 

npeACTaBIleHIIlH npeo6pa30BaHIIl~.rnopeH4a /nn/. 

X'''' == (x - vt ) / j 1 _ (v 2/c 2 ) ; 

/2/
{ t'" == I t _ (v/c 2 ) x l / ~2 / c 2 ) 

c npaBIIlIlOM CIlO)l{eHIIlR rpynnoB~x CKopocTe~ 

v" == '(v + v') / [1 + (V\('/ c 2) ] /3/ 

11I 

X' [x _(C2/V)t]/~c2/V2) 

{ 
t' [t - O/V)x]/ 1l=02 / V 2) 

/4/ 

c npa811lIlOM CIlO)l{eHIIlH <\la308wx CKopOCTe~ 

+ (c 2/VV')]/[(l/V)v...... == [1 + (l/V')]. /5/ 

CSA3b rpynnoBo~ 11I <\)a30Bo~ CKopocTe~ B 3TOM cIlY4ae COOTBeTCT


ByeT COOTHoweHIIl~ Ae 6pO~nR
 
~ 

vV = c 2, /6/ 

'T_'_~-KOTopoe OH nOIlY411lIl B pa199.!-~-X /1/ • 
, ,~" ~ ~TJ1'. ,t~" 

" f' ~>.~~I:;~ud Ií~ l' 'Y 

1 
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CornaCHO AHPaKy/3~ Il nOn H H 4aCTH~~ - 310 He ABa pa3nH4H~X
 
06\eKTa, a ABa cnoco6a onHcaHHH OAHoro H Toro me 06beKTa. ~ .11.
 

rpynnoBaH CKOpOCTb xapaKTepH3yeT nocTynaTenbHoe AB~meHHe KOP

nYCKynbl, a $a30BaH CKOpOCTb - xapaKTepHCTHKa BonHOBoro npo~ecJ
 

ca. Ecn~ HCKn~4HTb B npeo6pa30BaHHHx /2/ H /4/ CKOpOCTb GSeTa
 
C nOMo~b~,/6/, nonY4HM npeó6p~30BaHHH, COAep)~a~He OAHo~peMeHHO
 
rpynnOBY~ H $a30BY~ CKOpOCTb MaTepHanbHO~ T04KH /M~T./:
 

'{ x ' = (x - vt)/J1 - (v/V) ; 
/7/.

t ' == [t -(l/V)x]/v'l -(v/V). 

TnKHe npeo6pa30BaHHH 06pa3Y~T rpynny ABHmeHHH M.T. npH ycno

BHH, 4TO
 

vV == v' V' , /8/ 

T2K KaK npH nepeXOAe K CHCTeMe OTC4eTa c ABYMH WTpHxaMH 

- -x - {(v + v')/ [1 + (v'/ V) ]I t
 
x" == -- ------_~
 

j[l:(~V)]O-(v'/V')]/[l + (v'/V) ]2, 

. . /9/ 
t - {[ (l/V) + OjV 'nL.l!._i"J~/V'~ _t " ,==
 

j[l:.-(v/~)]il-=--(v'/V ')] l-E i- ~ (v/ V')] 2
 

Tpe6yeTcH 06H3aTenbH~~ nepexoA paBeHCTB 

[ 1 - (v/V) ][ 1 - (v'/ V ')]1 [1 + (v'/ V) ] 2 =
 

/10/
 
::::: 1 -l(v+ v')[ (l/V) + (l/v')]/Cl + (v'/V)][l + (v/V')] I 

H 

[l - (v/V) H1 - (v'/ V')] / [1 + (v/V")] 2
 

/11/ )
 

::::: 1 c, l«(v + v') [(l/V) + (l/V ')]1 [1 + (v'/V)] [1 + (v/V')]\ 
,r 

B TomAec1Ba AnH Toro, 4T06bJ npeo6pa30BaHHH /7/ o6pa30BanH rpyn

ny ABHmeHHH. T.e. B cnY4ae npeo6pa30BaHH~ /7J He Tpe6Y~TcH no

cTynHpoBaTb YH~1BepcanbHoçTb /1/. YcnOBHe /8/ cneAyeT caMO no
 
ce6e H3 Tpe60BaHHH o6pa30BaHHH rpynn~ ABH~eHHH npeo6pa30BaHH~


MH /7/.'~3 (pynnOBOro xappKTepa npeo6pa30BaHH~ /7/ npH ycno

BHH I~/ cneAyeT KaK np~B~no cnomeHHH AnH rpynnoB~x CKopocTe~
 

v" == (v + v ') / [1 + (v'/ V.) ] " /12( 

,~\ 

TaK ~ npaBHno cno~eH~H $a~oB~x CKQpocTe~ 

V" = [l + (v/V':')} / [(l/V) + (l/V')J. /13/ 
I 

04eBHAHo, TaKaH rpynna aAe~BaTHa nepeMe~eHH~ M.T., Y4acTBy~~e~ 

oAHoBpeM~HHo KaK B nocTynaTenbHOM ABHmeHHH, TaK H B BonHOBOM 
npo~ecce. nerKO y6eAHTbCH, 4TO OTHOCHTenbHO npeo6pa30BaHH~ /7/ 
HHBapHaHTOM 6YAeT 

,I 
j: 

(ds) 2 = (dx)2_ vV (dt) 2 /14/ 

B OTnH4~e DT HHBapHaHTa 

(ds)2>::::: (dx) 2 _ c 2( dt) 2 /15/ 

OTHOC~TenbHO nn /2/ ~ /4/. nepeXOA B npeo6pa30~aHHHx /7/ K C npH

BOA~T ~nH K nn /2/, cOAepma~~M ~onbKO rpynnOBY~ CKOPOCTb, HnH
 

K nn /4/, cOAepma~~M TonbKO $a30BYIO CKOpOCTb.
 
TaK _KaK, cornacuo paõore /2/, 

{- .x" = x - vt ; 
lim(2) npa c ~ O() /16/ 

, t'::::: t 

c npaB~noM cnomeH~H rpynnOB~X CKopOCTe~ 
I ' 

v" == v + v' /17/ 

npeACTçBnHeT co6o~ npeo6pa30BaHHH ranHneH /nr/, TO 
') 

x " - x . 
lim (4) npu .c ~ O /18/ 

{ ~, : ~ ~ (lIV) ~ 
c npaaanoa cnoxeuaa $a30Bblx cxopocreã 

V" ::::: l/ UI/V) + o.vn /19/ 

TaKme 6YAeT B np-Bp ran~neH npeAcTaBneHHeM nr TonbKO c Oa30Bo~ 

CKOpOCTblO~ A~a TaK~X npeAcTaBneHH~ nr B OAHO~MeHHOM np-Bp co- ' 
OTHOCHTCH MemAY co6o~ aHanorH4HO nn /2/ ~ /4/ B np-BR MHHKOB
CKoro. TorAa B TaKOM nonHOM np-Bp ranHneH /16/, /18/ H'HBapHaH
TOM 6YAeT 

di' dx "- vV df' dt'::::: dxdx - vV dt dt • /2°1 

YcnOB~e /8/ TaKme 06H3aTenbHO H AnH. nonHoró np-Bp ranHneH /16/, 
/18/, TaK KaK np~ nepexo~e K CHCTeMaM OTC4eTa c ABYMH wTpHxaMH 

3 
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II1HBap~aHT /20/ 

d~"'d~" - v'v'd2'dr' = di"d~ - v'V'dtd~ - vdtdx' + (v'V'/V)dt;dx /21/ 

BO~MO>KeH T011b KO npll1 YC110BII1I11. 

(v'V'/V) dtdx - vdt dx = O.	 122/- -:' 

~ce "31'0 yxaauaaer Ha TO, 4 TO ra11ll111eeBCKlI1e KOOPAII1HaTbl X , X' , t , 
t' ,X, X~ , t' 111 t' nplt1HaA11e>KaT np-sp MIt1HKOBCKOrO C It1HTepBa110M
/1 1.1,/.- - - 

H3 conOCTaB11eHHR npoH3BeAe~It1R 

{(v + v'J/[1 +,(vv'/ ~2)]} l l l + (c2 /VV']][ (l/V) + (l/V')]) = c 2 /23/ 

B np-sp MII1HKOBC~oro /21, /4/ c np0lt13SeAeHII1eM 

(v + v') {I/ [(l/V) + (1 /V ')] I = const	 /24/ 

B n011HOM np-Bp ra11H11e~ /16/, /18/ c11eAyeT, 41'0 np-sp MIt1HKOBCKO
ro C II1HTepBa110M /1,5/ RBIlTleTCfl 'rlP-BP C !'pIt1KClI1pOBaHHo~ YHl-1BepCél11b
HO~ CKOPOCTb~ B OT111t14~e OT nO~Horo np-sp ranll1IleR, npeACTaB11H~

~ero c06o~ n~-Bp c np0It13B011bHO~ YHHBepca11bHo~ CKOpOCTb~. Ha11ll1
4He npoH3Bo11bHO~ YHHBepca11bHo~ CKOPOCTH B n011HOM np-Bp ranll111eTl 
<pH31114eCKII1 onpaanaao ~3-3a cyw,eCTBOBaHII1R pa3m14Horo pena rpaHH4

H~X CKo~ocTe~ B MexaHHKe Hb~TOHa-ra11H11eR. Hanpll1Mep, B peSY11b
1'aT6' npeBblWeHII1T1 Te110M CKOpOC1'II1, SBYKa s çpene 06pa3yeTcTI aonuo
BO~ <PPOHT B BII1Ae KOH~ca Maxa. 

npeAe11 npll1 YC110B~1I1 

V-l> o; 
{	 /25/V -~ ~ 

A11R Bcex ~peo6pa30BaHH~ /2/, /4/, /7/, /16/ 111 /18/ npll1BOAII1T , 
K e~K11HAoBWM npeo6pa308aH~T1M 

{
 
x. ' ~ X ;
 

11'	 /26/
t' = t. 

KOoPAII1Haiw KOTOpWX 1'aK>Ke npll1HaAIle>t<aT np~B~ MII1HKQBCKOrO C It1H
TepBa110M /14/, TaK KaK np-BpeMeHHo~ II1HTepsa11 /14/ HB11TleTCR II1H
Saplt13HTOM npeQ6p330saHII1~ /26/ 1I13-3a YC110BII1R 

lim (vV) -l> const •	 /27/ 
V-l>Ü	 

» 1 

V-l> oo 

r -, 

\l\
,\ 

" 

TeM C3MblM npe06pa30BaHItITI /26/ 06pa3Y~T BblpO>KAeHHY~ rpynny ABII1
1 \
 

>KeHII1R B np-sp MIt1HKOBCKoro T011bKO C OTHOCItITe11bHO~ HY11eBo~ CKO


POCTb~, YKá3;bIBaR Ha Ha11ll14111e OTHOClI1n~11bHOro norcos B 3TOM np-iap ,
 
laKaTl rpynna /26/ MO>KeT 6blTb <pJ131114eCKII1M 060CHOBaHII1eM cyuiec r soaa


" HII1T1 A}1Ha~MII14eCK!-1 paBHOBeCHblX '$:II1CTeM B np-iap MII1HI<pBCKOio /41.
,,( KaK cIleAyeT 1113 cpaBHeHHTI npe06pa30BaHII1~ /7/ C npe06pa3p~aH~T1~ 
~ 

l' MII1 /16/ 111 /18/, B np-iap MII1HKOBCKoro c II1HTepBa110M /14/ COBepweHHO 

II1CK11~4eH nepeXOA npe06pa30BàHH~ /7/ COOTBeTCTBeHHO B npe06U pa30BaHII1T1 /16/ 111 /18/ 1I13-3a YC110BHTI /8/. H3 <t>3KTOB, 4TOt \ 
3aKOHW ABII1>KeHII1R TBepAoro Te11a ra11It111e~-II1HBapHaHTHw, a 3aKOHW ~~It1
>KeHII1H 311eMeHTapHWX 4aCTII14 pe11TlTHBHCTCKII1 II1HBapHaHTHW, c11eAyeT 
OAH03Ha~HaTl <p~31114eCKaTl It1HTepnpeTa4HR TaKO~ paBHonpaBHOCTH npe

I'	 oõpa30BaHH~ /16/ 111 /18/ c npeo6pa30BaHII1RMII1 /7/ B np-sp MII1HKOBI 

'I~ cKoro' c HHTepBa110M /14/: ra11ll111eeBCKoe ABII1>K~HII1T1 aAel<BaTHO Mexa

11 HII14eCKOMY nepeMew,eHH~ TBepAoro Te11a, a nopeH4eBCKoe - aAeKBaT~
 
'I 

HO ABII1>KeHII1~ 311eMeHTapHWX 06beKTOB, HS KOTOpWX 05p~3yeTcR 31'0I:~ 
Teno. TorAa cOAepmaHlI1e KnaCCII14eCKII1X 3al{OHOB ABHmeH~~ B paS11ome
HII1I11 penRTII1BII1CTCKII1X 3aKOHOB B PRA TeH110pa CBII1AeTe11bcTByeT He 
o npIl1611Il1>KeHHOM xapaKTepe Me~aHIt1KH Hb~TOHa, a YKa3W8aeT Ha 803
MO>KHOCTb 11111111 Y4aCTII1e 3neMeHTapH~X 06beKTOB, II1S KOTOP~X COCT9HT 

~T8epAoe Te110, a ero nepeMe~e~HH nOMHMO ABII1>KeHII1~ B caMOM Teneli 
il'	 cor11aCHO OCTa11bHWM ~neHaM pa3110meHII1R. B pe3Y11bTaT~ B~ero 3Toro
 

COOTBeTCTBeHHO npeAê11W /16/ 111 /18/ nn /2/ 111 /4/ 6YAYT OSHa4aTb
 

I'	 He npIl1611Vl}l(eHlt1e, a BOSMO}l{HOCTb cyw,eCTBOBaHII1T1 "xopnycxyna!' 1-" "aon
Hbl l l B.OT,Qe11bH0cn1 B porra "oõsex'ra'", a He "cnocoõa OnItlCaHlt1T1 1 1 

TOJlbKO/B K11aCCII14eCKOM BII1A~, 41'0 pea11bHO 111 Ha611~AaeTCR. n03TbMY 
B np-ap_MII1HKOBCKoro c ~1HTepBa1l0M /14/ A011mHbl cyurecraoea n, sa
KOHbl nepexona MeXaHII14eCI<011 3Heprll1111 B 311e.KTpOMarHII1THYIO. 

C OAHOH CTOpOHbl, np-Bp ra11ll111eR coqTBeTcTByeT HY11eBOMY rpaBII1


I'" Ta41110HHOMY n011~, 41'0 3KBVlBa11eHTHO n011~ nOCTORHHoro B~ aceM
 
np-jsp rpaBII1Ta4l-1OHHoro. YCKopeHII1.R /5/. C APyro~ CTOpOHbl, ~HBap~aHT

~! 
• HOCTb np-speMeHHoro HHTepBa11a /20/ OTHOC~Te11bHO 11HHe~Ho~ KOM


I!,l' 6111Ha4111111 KOOPAItIHaT nr /16/, /18/ c8HAeTe11bcTsyeT o npIl1HaAIle>KHO

CTII1 r ananeeacxux KOOPAII1HaT np-rap MI-1HKOBCKoro c II1HTepBa110M /14/.
 

i n03TOMY nOTlB11ReTCR eCTeCTBeHHaR BOSMomHOCTb BBeAeHH.R rpaBI-1Ta4HH
 
~ i \	 a np-Bp MHHKoaCKoro, KOTopoe nYCTyeT 1I13-sa OTCYTCTBII1.R B 3TOM 
}	 np-Bp ee onpeAe11eHHA. T3~a.R B03MO>KHOCTb pea11~soBaHa B pa60Te/4/ 

nYTeM BseAeHHH HOBoro II1SMepeHHTI c pa3MepHocTb~ paAHaH, npeo6pa
30BaHII1e KOToporo ~ 

K. ' = [K - (v/c) K1 Jlo__-(v 2/C2)	 /25/ 

eCTeCTBeHHblM 06pa30M Aon011HRe1' npe06paSOBaHII1R nOpeH4a. Cor11aCHO ~ 
peWeHII1~ ypaBHeHII1T1 ABII1>Ke H111 R , n011Y4eHHoro B pe3Y11bTaTe TaKoro BBe
ÂeHII1R rpaBII1Ta4111111 B np-sp.MII1HKOBCKoro, M.T. Y4acTByeT B ~II1K110H
Aa11bHOM AB/II>KeHII1It1, ~ocToRw,eM 1113 nocTynaTe11bHoro ABlI1meHHR 111 Bpa
~aTe11~Horo, KOTopoe npeACTaBn~eT c060~ cynepnoslI1~lI1~ ABYX opToro
H311bHWX rapMOHII14eCKII1X K011e6aHII1~. • 
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C006mEH~,R, K~ATKV1E C006mEHltl,R, nPEnpltlHTM ltl C60PHltlKltl TPYAOB
 
KOH<l>EPEHl..lltlt1, ltl'3AABAEMbIE ODbEAltlHEHHblM ltlHCTltlTYTOM ,Rj.\EPHbIX acene

AOBAHltlt1, HBnH~TC,R O$ltlUltlAnbHWMltl nYFnltlkAUltl,RMltl.
 

" 

CCbInK~ Ha COOEimEHlt1,R M n~EnPltlHTbl Oltl,Rltl AOmf<Hbl COAep)f{aT b cne

AYIO~Me 3neMeHTbl:
 

- <l>aMMIlMM M MHMU;Man~ aBTopOB,
 
- COKpa~eHHoe Ha3BaHMe ltlHcTMTYTa /Oltl,Rltl/ M MHAeKC hy6nMKaU;MM~
 
- MeCTO M3AaHMfl /Ay6~a/,
 

- rOA M3AaHMfl,
 
- HOMep cTpaHMU;~ /npM Heo6xoAM~OCTM/.
 

npMMep: 

- 1.	 Uep einuu n E.H. U õp . OH.HJ1~ P2'-84-649~ 
ay6Ha~ 1984. i'rI 

Cc~nKM Ha KOHKP~THYIO CTATb~, .nOMe~eHHYIO B C60pHM~e, AOn)f{H~
 
COAep)f{aTb: I
 

- <l>aMMIlMM M MHMl-lMan~ aBTopOB, 
- 3arIléBMe C60pHMKa, nepeA KOTOp~M npMBOAflTCfl COKpa~eHH~e 

E:IlOBa: "B KH .11 

- COKpa~eHHoe Ha3BaHMe ltlHcTMTYTa /Oltl,R~/ M MHAeKC M3AaHMfl,
 
- MeCTO 113AaHMA /Ay6Hal, '
 
- rOA M3AaHMA,
 
- HOMep c-TpaHMl-lbl.
 

npMMep: 

Ko~naKoe H.~~ B KH. Xl MexàYHapoà1iwu 
cUMno3uYM no RõepHou 3~eKmpoHuKe~ OHHH~ 

.a13-84-53~ ay61ia~ 1984~ c.2'6 . 
.!) 

Caeu u H.A.~ CMUP1iOB ,r.H. B c ô "Hp amtcue, 

co06~e1iUR Ol1HYf"~ N 2-84~ ay6Ha~1984~c.3. 


