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CTpellbuoa B.H. P2 - 10912 

HeKOTOpb!e BOUpOCbl cneUHanhHOil TeOpHH OTHOCHTenbHOCTH, (Koauen­
UHH penHTHBHCTCKOil .QnHHbi) 

AHanH3Hpy!OTCH llB8 Onpe.QeneHHSI UOHHTHH .QnBHbl (paCCTOHHBH), CBH38HHbie 
A) c nepeMemeaaeM sTanoaaoro MacmTa6a HnH E) c nocbinKoA caeToaoro cu­
raana (aaanor paaHonaxauHoHHoro MeToaa H3MepeHHH paccTOHHaA). B peayllb­
TaTe pacwapeHHH onpeaeneHHH 5 BBOAHTCH onpe.neneHHe UOHHTBH penHTHBBCT­
CKOl! .QnHHbi, cne.QCTBHeM 'lero HBnHeTCH yaenH'ISHBe UpO.QOnhHblX paaMepOB I 
6biCTpoaaH>KyiUuxcs, Ten. noxaaaao, 'ITO uaaecTHbie onbiTbi Maltxellbcoaa-Mopna 
a TpoyToHa-Ho6na aaxonsT caoe ecTeCTBeHaoe o6bHCHeaae a paMxax npenno­
>KeHHOA KOHUeUUBH penHTHBHCTCKOll AnBHbi, 

Pa6oTa BbinOnHeHa B na6opaTopHH BbiCOKHX aHeprHA OHHH. 

Coo6Jile&Be 06WJUI&eaaoro aac:TBTYTa •.aepawx accne.aoaaaal. ,lly6aa 1977 

Strel'tsov V. N. P2 - 10912 

Some Problems of Special Theory of Relativity. 
(Concept of Relativistic Length) 

Two available definitions of the concept of length 
~istanc~). related AJ to moving the length standard and B) 
to sending a light signal (similar to the radar method for 
measuring distance~), are analyzed. Consideration2 in favo­
ur of the preierable use of the definition Bare discuused. 

The extension of ~he definition B for fast rocving bodi' 
es results in the introuduction of the definition of rela­
tivistic length (and volum~). The increase of the lon~itu­
dinal dimensions of fast moving objects is a consequence of 
the indicated definition. It should be noted that, e.g., 
for a rod the introduced definition corresponds to m•as~le­
ments on the lines orthogonal to the world striv. of the ;i­
ven rod. 

It is shown that the known Michelson-Morley and Trou­
ton-Noble experiments are naturally explained in the frame­
work of the proposed concept of relativistic length. It is 
also shown that the introduced definition,unlike the conven­
tional one, satisfies the principle of relativity. 

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

Communication of the Joint Institute for Nuclear Research. Dublla 1877 
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B nocneaaHe . aecHTb-mnaaauaTb neT aeKoTo-

pbie BOllpOCbl Cll8UH8nbHOH TeOpHH OTHOCHTenbHOCTH CHOBa 

cTanH npeaMeToM .UHCK)'CCHH. CpeaH yKa3aHHbiX BonpocoB 

cne.uyeT oco6o BbitlenHTb npo6neMy onpe.ueneHHH noHSITHH 

penHTHBHCTCKOH anHHhl 1 KOTOp851 H 6y.UeT npe.UM8TOM aame­

I'O nocneayiOmero paccMoTpeHHH. 

1. ODPEllEnEHYIE DOHHTYIH nnYIHbl (PACCTOHHYIH) 

Oaaofi H3 ocaoBHbiX 3a.Ua'I <fJH3HKH HBnHeTcH 3a.Ua'l:a onpe­

aeneHHH npOCTp8HCTB8HHOI'O nono•eHHH C06hlTHH H pa3MepOB 

M8T8pH8nbHbiX Ten, 1J:T0 1 B CBOIO O'l:epetlh, C8Mb!M H8llOCpe.U­

CTB8HHbiM o6p830M CB5138HO C BOllpOCOM H3MepeHH51 pac­

CTOHHHH H .unHH. 

Ho 'ITO 3H8'IHT H3MepHTb aeKoTopyiO .unHHY (paccTOH-

HHe)? 

3TO 3H81J:HT npOBeCTH HeKOTOphle H3MepHTBnbHhle onepa-

UHH, CBH3aHHbie A) c nepeMemeHHeM aeKoToporo MaTe­

pHanbaoro Tena, cKa•eM eaHHH'l:Horo (sTanoaaoro) MaCmTa-

6a 
1 

HnH E) c nochinKOH <P H3H'l:ecKoro cHrHana ( aaanor 

pa.UHOnOK8UHOHHOI'O M8TO.ll8 H3MepeHH51 paCCTOHHHH), 

B Ka'l:eCTBe nepBoro mara ocTaHOBHMCH .ueTanbaee aa 

npo6neMe onpe.ueneHHH noHHTHH anHHbi HeKoToporo noKo­

HIUerocH M8TepH8nbHOI'O 06'beKT8, O.UHH H3 p83MepOB KOTQ­

poro 3H81J:HTenbHO 6onblli8 llBYX .UpyrHX H KOTOpbiH Mbl, 

K8K 06bl'IH0
1 

6y.UeM H83b!B8Tb CTep•HeM. llnH 8.UHH006pa-

3H51 B ganbHeii:rueM llOtl paCCT051HH8M M8*.llY napofi K8KHX -

TO C06biTHH Mbl 6y.UeM llOHHM8Tb anHHY CTep•HH, MbiCneH-

HO yno•eHHOI'O Me*tlY TO'IK8MH 1 I',lle npOH30WnH yK838HHbl8 

3 



C06biTHSI. J1pH 8TOM B COOTBBTCTBHH C llBYMSI CIIOC068MH 

(A H E) H.3MepeHHSI nnHHhi Mhi 6yneM roaopHTh o nayx 

onpeneneHHSIX aToro noHHTHH (onpeneneHHH A H E co­

OTBeTcTaeaao). 

HanoMHHM nanee, 'ITO B cnyqae onpeneneHHH E, '1T06hl 

lt3MepHTb nnHHy HeKoToporo noKoHmerocSI cTep)KHH AB, aa-

6niDnaTenb, HaXOllHlllHMCH OKOITO OllHOf'O H3 Bf'O KOHUOB 

( HaiipHMep A), IIOCbiiTaeT BllOITb CTBp)KHS! B MOMBHT BpeMe­

HH t 0

1 nyq CBeTa, KOTOpblll 0Tp8)!(8BTCH OT npyroro KOHUa 

(B) CTBp)KHSI* H B03BpamaeTCH H838ll B A B MOMBHT Bpe­

MBHH q~ • (3neCb t0
1 H t~ H3MBpHIDTCH C: IIOMO!llbiD OllHHX 

'18COB) • J1 PH 8TOM JliTHHa ll8HH0f'O IIOKOHIIIBf'OC H C TBp)KHH 

AB 6yaeT onpeaenHTbCH aenH"'HHOH 

f 0 =C(t} -t2)/2=CL\t 0 /2, (1) 

f'lle C - CKOpOCTb CBBTOBOf'O CHPHana. 

J10CKOITbKy, OllH8K0 1 B ll8HHOM cnyqae lliTH H3MepBHH51 

OllHOH H TOM )KB BBITH"'HHbi Mbl HMeeM llB8 pa3ITH'1Hb!X cno­

co6a, TO MO)KBT B03HHKHyTb JlOBOITbHO eCTBCTBBHHhlH BOll­

poe: B K8KOM OTHOlliBHHH H8XOJlHTCH MB)KllY co6oii YK838H­

Hb!B H3MBpHTBITbHbiB npouenypbi 1 HITH, 'ITO TO )!(8 C8MOe, 

onpeneneHHH A H E? 
C uenbiD oTaeTa Ha nocTaaneHHbiH aonpoc 6yneM CHa"'a­

na HCXOllHTb H3 OIIpeneneHHH A, KOTOpoe, K8K H3BBCTHO, 

HCTOPH"'BCKH npearnecTsoaano onpeneneHHID E. I1pH aToM 

Mbl XOTHM o6paTHTb BHHM8HHe Ha CITBJlYIDIUee. fiOCKOITbKY 

a paMKax orrpeneneHHH A Bhr6op caMoro aTanoHa nnHHbi 

lipOH3BOITeH, TO B HpHHUHIIe Mbl MO)KBM BOCIIOITb30B8ThC51 

llPYPHM 8T8ITOHOM llUHHhi. 3To, OllH8KO, HpHBelleT K TOMY, 

'ITO 3H8'1BHHB CKOpOCTH CBeTa (H llPYf'HX ~H3H"'BCKHX 
CHf'Hanos) H3MBHHTCH. Torna npH H3MepeHHH JliTHH MeTOJlOM 

ITOK8UHH (onpeaeneHHB E) Mhl llOU)KHhl 6yneM BOCIIOITb30B8Tb­

C51 H3MBHBHHbiM 3H8'1BHHBM IIOCTOHHHOH C 1 'ITO YK83biBaeT, 

O"'BBHllHO, Ha npHMYID CB513b onpeneneHHH E c onpeneneHH­

eM A. 

C llPYf'OH CTOpOHbi, Mbl MO.>KBM OCHOBbiB8TbCH Ha onpe­

llBITBHHH E, H3MepHH nm1ay CTep.>KHH a ceKyaaax, T.e. a 

8T8ITOH8X BpBMBHH ('ITO ~aKTH"'BCKH 8KBHB8ITBHTHO YCITOBHID 

c =1 ) • B aToM cnyqae Bbr6op aTanoHa nnHHhi a paMKax 

* CKa.>KeM. OT yKpenneHHoro TaM 3epKana. 
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onpeneneHHH A y)Ke He 6yner npoH3BOnbHhiM, a non)KeH 

38BHCBTb OT pe3ynbT8TOB OIIbiTa, H8 KOTOpOM OCHOB8HO 

onpeneneHHe E. Ho aTo o3HaqaeT, 'ITO Tenepb onpeneneHae 

A He MO)KBT C"'HTaThCH He3aBHCHMhiM OT onpeneneHHH E. 
3necb He06XOllHMO o6paTHTb BHHM8HHB H8 CITBllYIDIUee. 

B o6meM nnH onHCaHHH ~H3H"'BCKHX npoueccoa HapHllY c 

IIOHHTHBM 1IpOCTpaHCTB8 (OCHOB8HHOf'O H8 onpeneneHHH IIO­

HHTHH lliTHHb!) Mbi BBOllHM T8K)KB onpeneneHHB IIOHHTHH 

apeMeHH (OllHOBpeMeHHOCTH), HO IIOCKOITbKY onpeneneHHB 

E ocaoaaao ~aKTH"'BCKH Ha onpeneneHHH apeMeHH H a ero 

paMKaX, H81IpHMep, HBT HB06XOllHMOCTH BO BBBllBHHH llO­

IIOITHHTBITbHOf'O 8T8ITOH8 (nnHHhl), TO y)Ke H3 coo6pa)KBHHH 

paUHOH8ITbHOCTH ( 1IpOCTOTbl) Mbl llOIT)KHbl npBlliiO"'E:lCTb erp 

onpeneneHHID A*. , :. r c( (' l'-' (1l ' CJ ,.., 
' ") 

ilononHHTBITbHbiH ( H peruaiDIIIHH) apryMeHT B IIOITb3Y 

BhlCK838HHOf'O yTBBp)KllBHHH Mhl IIOITY"'HM HH)KB B pe3yiTbTa- •· 

re pacrnHpeHHH onpeneneHHH E Ha cnyqaii, Korna H3MepHe-

Mbiii CTBp)KeHb llBH)KBTC51 C 1IpOH3BOITbHOM CKOpOCTbiD. •'.! 

~+ ( ~ <"- 1 ( ~'. ~ t 

2. OllPEllEnEHYIE f10H51Tl15I nnMHbl 

ilBY!)KYWEfOCH CTEP)KH51 

2.1. C UBITblO onpeneneHHH IIOHHTHH penHTHBHCTCKOH 

lliTHHbl
1 

HITH lliTHHbl 6biCTp0llBif)KYIIIBf'OCH CTep)KHH, KOTOpoe, 

B '18CTHOCTH, llOIT)KHO :BKITID'18Tb B ce6H K8K '18CTHbiM cny­
qaH onpeneneHHB lliTHHbl IIOKOHIIIBf'OCH CTep.>KHH, aepHeMCH 

/. 

K paCCMOTpeHHOMY BhllliB OIIhlTY IIO H3MepeHHID lliTHHhl CTep­

.>KHH AB. 

*CnenyeT T8K)KB OTMBTHTb, 'ITO B paMK8X onpeneneHH51 

A npouenypa H3MepeHHH nnHHhi caH3aHa, a qacrHoCTH, c 

nocnenoaaTenhHhiM npHKITBllhiBaHHeM aTanoHHoro MacrnTa6a, 

KOTOpb!H nepeMemaeTCH (c HBKOTOpOH CKOpOCTbiD) BllOITb 

H3MepHBMOf'O CTBp.>KHH. f1pH 8TOM "CKOpOCTb IIpHKIT8llbJB8-

HHH" llOIT.>KHa 6hiTb, B006me f'OBOpH, ll0CT8TO"'HO Mana, '1T0-

6hl MO.>KHO 6hinO npeHe6pe"'b 8~~eKT8MH, CB513aHHbiMH C 

B03MO.>KHbiM H3MBHBHHBM lliTHHbl nepeMBIII8BMOf'O MaCIDTa6a. 

OnHaKo aaeneHHe noH51THH cKopocTH y.>Ke ~aKTH"'BCKH npen­

nonaraeT perneHHOH npo6neMy onpeneneHHH nnHHbi (MeTpH-

3aUHH npocTpaHcTaa). 5 

I, 

"" 



C TO'iKH 3peHHSIHeKOTopo~npyro~ HHepUH8nbHO~ CH­

CTeMbl OTC'ieTa (K) 1 OTHOCHTenbHO KOTOpO~ ll8HHbl~ CTep­

)!(eHb AB ABH)!(eTCSI co CKopoCTbro Vx=f3c, OIIbiT 6yneT, B 

'i8CTHOCTH, Bhlf'nSineTb T8K, K8K 3TO IIOK838HO H8 pHc.l. 

I' ..!' ..... !_.... 
---..::;. ,, .... 

lA -- Bl ~; 

x1.t2 
~ 

I lA --- Bl -7' 
r 
-~ 

-I !A ---- Bl -. ...:1. 
.: 

-(~}. 
x2, t2 
P-H.c:I2L._ _______ --·- ......... _.,_ 
J~ / 

i 
f0 

J., 

DpH 3TOM cnenyeT OTMeTHTb, qTo MOMeHT IIOCbinKH CBe­

TOB0£'0 CHf'Hana t 1 ( COOTBeTCTBYIDIIlH~ ti ) H MOMeHT 

ero B03BpameHHSI t2 ( COOTBeTCTBYIDIIlH~ t~ ) 6ynyT 

H3MepSITbCSI nayMSI paanH'iHbiMH qacaMH K - CHCTeMhJ, 

CHHXpOHJ-I30B8HHblMif CTaHnapTHbiM CIIOC060M If OTC'fOSIIIlH­

MH npyr OT npyra Ha paCCTOSIHHe~X=X 2-x1 =2 f 0 {3y,' Pne 

y =(1- {3
2

) -';2 • Ha OCHOB8HI:IIf IIplfHUifiia OTHOCHTenbHOCTif 

COBOKyiiHOCTb ~lf31fqeCKifX C06b!Tif~, cny)!(81IlHX nnSI orrpe-

neneHHSI HeKOTOporo ~H3aqecK0£'0 ITOHSITifSI (a naHHOM 

cnyqae - nnaHbr) B onHo~ aHepuaanbHO~ cacTeMe oTcqe­

Ta, non)!(Ha aMeTb aKaaaaneHTHbi~ CMbrcn H nnSI nro6o~ 

npyro~ lfHepuaanbHO~ CHCTeMbl OTC'ieTa. D03TOMY 6yneM 

orrpenenSITb nnnHy naHHoro cTep)!(HSI a K - cacTeMe (Pne 

OH ABif)!(eTCSI), T.e. nnaHy ABif)!(Ylllef'OCSI CTep)!(HSI, B CO­

OTBeTCTBifH C ( 1) cnenyiDIIllfM Bbipa)!(eHaeM /1,2/: 

e = c c t 2 -t 1 
)/2 ,., c ~ t 12 . (2) 

DonqepKHeM, 'iTo aaeneHHOe TaKHM o6paaoM orrpenene­

HHe ITOHSITifSI penSITHBHCTCKO~ nnaHbl B COOTBeTCTBHif C 

IIplfHUifiTOM OTHOCifTenbHOCTif ne~CTBHTenbHO He BhlnenSieT 

K8KHe - na6o ClfCTeMbl OTC'ieTa rrepen npyPifMif, ITOCKOnb-

6 
--~ 

·-- ';> • 

fl t) 

., 

., 

KY Ha6monaTenn paanH'iHbiX cncTeM MoryT rronbaoaaTbCSI 

onHHM H TeM )!(e caeTOBbiM cnrHanoM nnSI H3MepeHHSI nnn­

Hhi naHHoro cTep)!(HSI. B MecTe c TeM oqeannHo, 'iTO rrpen­

no)!(eHHHOe orrpeneneHne ecTecTBeHHhiM o6pa3oM aKnroqa­

eT a ce6SI KaK qacTHhl~ cnyqa~ H orrpeneneHne rroHSITHSI 

IIOKOSIIIlef'OCSI CTep)!(HSI. 

DpnaneKaSI nanee ~opMyny penSITHBHCTCKoro aaMenne­

HHSI BpeMeHH, Ha~neM, 'iTO 

f~f 0y t_ r (3) 
C·r:J.,t':!t,· 0'-'-/-'·'1'·-(C~<·"'"~ : -fc..e 1~-~f CC<,f'v-<• 11 Hn.t• <· , '/' .tf.·"'" 

H<.((.{: {Jo>ft.· ' • i'.•·'<, •t :" ,/; ( - C-<.A.j?-(-l...<--t fJ T7Jlj{-L_ f C..C....U,'I"..LA./'t.. "'- 1 
A aTo oaaaqaeT, 'iTO rrpenno)!(eHHaSI rrpouenypa H3MepeHHSI 

~ 

nnHHbl 6yneT CBHneTenbCTBOB8Tb B IIOnb3Y ynnHHeHHSI 

(a He COKpallleHHSI) rrpononbHbiX pa3MepOB 6biCTpOABH)!(y­

lllHXCSI Ten. 
Hn)!(e Mbi rrony'iHM ~opMyny (3) 1 ncrronh3YSI Herrocpen­

CTBeHHO IIpeo6pa30B8HHe nopeHUa nnR KOOpllHH8T. 4T06bi 

rrpn 3TOM H36e)!(8Tb B03MO)!(Horo yrrpeKa B Herrocnenoaa­

TenbHOCTH, CBSI38HH0£'0 C TeM1 'iTO IlpOCTp8HCTBeHHbie KQ­

opnHH8Tbl1 BXOASIIIlHe B yK838HHble rrpeo6pa30B8HHSI, non)!(­

Hbl orrpenenSITb co6oro IIOHSITHe paCCTOSIHH~ 1 38MeTHM cne­

nyromee. 

,ileikTBHTenbH01 y)!(e H8 C8M.OM rrepBOM 3Taiie IIOCTpOe­

HHSI CIIeUH8nbHO~ TeOpHH OTHOCHTenbHOCTH - IIpH BbiBOAe 

rrpeo6pa30B8HH~ nopeHUa H3 OCHOBHbiX IIOCTynaTOB - IIOHSI­

THe paCCTOSIHHSI BBOAHTCSI B HeSIBHO~ ~OpMe. 
TaK, Korna rronaraeTCSI 1 'iTO rrpH rrepexone oT onHo~ 

HHepUH8nbHO~ CHCTeMbl OTC'ieTa K npyro~ ypaBHeHHSI pac­

IlpOCTpaHeHHSI CBeTa ( Tyna If o6paTHO) non)!(Hbl 6hiTb CBSI-

38Hbl paaeHCTB8MH: 

x0 -ct 0 =~-t (x-ct), 

(4) 
X 0 + C t 0 = v (X+ C t) *, 

*Jnecb 1L H V - HeH3BeCTHble IIOK8 K03~~HUHeHTbl 1 KOTOpbie 

orrpenenSIIDTCSI BIIOCnenCTBHif H8 OCHOB8HHH IlplfHUifii8 OTHo­

CHTenbHOCTH H, HaiTpHMep, ycnoBHSI, 'iTO TO'iK8 C ~HKCH­
pOB8HHO~ KOOpAHH8TO~ (X0

) rrepeMemaeTCSI CO CKOpOCTbiD 

Vx ={JC. 

--" 
.---" -. .·1 

z. 

~-
•. I 

·'' 

I-~ 
--~---;- I C 

-~ 

"" ~ 
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TO <flaKTR'IeCKH KOOpl{HHaTa HeKOTOpoit TO'IKR _x 0 (X) OIIpe-

OT Ha'lana K00pl{HH8T !{0 0 

HR~e 6yaeT noKaaaao K8K BBeaeHH8R Bhlille senH'IRHa ro ( f ) RBHO Bhlpa~aeTC~ qepe3 paCCTORHRR,IIpOXO!{HMhie 

cseToM s npRMOM H o~THOM HanpasneHHRX. OaHaKo R3 

caenaHHoro aaMelfa)HfS! y~e no cyTH aena RCHo, 'ITO ssoaH­

Moe onpeaene!UHf, penRTHBRCTCKOH anHHhl HBXO!{HTCR B npg­

MOH norR~,ecKoii CBR3R c caMoii npoueaypoii nocTpoeHHR 

TeOpHR ;THOCHTenbHOCTH. 

2.2a. B paMKax 'leThipexMepHoro npeacTasneHHR sseaea­

HyiO Bhlille penRTRBHCTCKyiO anHHY MO~HO TpaKTOB8Tb K8K 

senH'IRHy IIpOCTpaHCTBeHHOH '18CTH rronypa3HOCTR (X) asyx 

4 - BeKTOpOB, OIIRChiB810illRX IIpOUeCChl pacrrpOCTpaHeHRR 

CBeTa B IlpRMOM (X AB) H o6paTHOM (X BA) HaiipasneHHRX 

Bl{Onb CTep~HR. 0pH 8TOM B C06CTBeHHOH CRCTeMe OTC'Ie­

Ta K0
, rae CTep~eHb IIOKOHTCR, 6yaeM RMeTb 

"i 

X 0 (f'O .O,O,if0
), I 

AB 1 .,. < 'r 
-,-·--·--1 j________-~--- eo 

"'' () -4 
(5) 

x o <- ro . o. o. if0 >. -~ BA (5a) 

Hcnonbayg aanee cneuRanbHhle npeo6paaosaHHR nopeHua, 

ang K - CHCTeMhi HaitaeM 

XAB[f'0(1+{:3 )y, 0,0,H0 (1+{:3 )y], (6) 

X BA [- f0 (1- {:3 ) y , 0 , 0 , i jiO (1 - {:3 ) y] . 
(6a) 

B peaynbTaTe ang senH'IHHhi X =(X AB -~~/2 6yaeM HMeTb 

COOTBeTCTBeHHO 

X 0 (f'O,O,O, 0 ), (7) 

8 

,, 

.. 

.. 

X(f'Oy ,0 ,O,i{:3f0 y). (8) 

OpR aToM ang KBaapaToB HHTepsanos nony'IHM 

s o2 =X ~2 + X ~2 = f'O 2, 

s2 = x; +Xi =fo2Y 2 -t32eo2 Y2 = f02. 

0TKyaa Mhi Mo~eM aaKniO'IRTb, 'ITO rrpeano~eHHaR KoHuerruRR 

penRTRBHCTCKOitanHHhiH8XO!{HTCRBCOrnacHH C Tpe60B8HReM 

HHB8pH8HTHOCTH RHTepsana. 

CneayeT noaqepKHYTb, 'ITO sseaeHHaR Bhiille senHlfHHa X Ha 

R3h!Ke 'leThlpeXMepHOH <flopMynHpOBKH 6yaeT COOTBeTCTBOB8Tb 

HOpManbHOMY CelfeHHIO MHpOBOH IIOnOChl CTep~HR. H 0 KOnb CKQ­

po X aasHCHT TonbKO oT caM oil MHposoil rronoChJ crep~HR, a He 

OT Bhi6opa CHCTeMhl OTC'IeTa, TO 8TO 03H8'1aeT, 'ITO paCCMOT­

peHHOe OIIpeaeneHHe penRTRBHCTCKOH anHHhl !{eHCTBHTenbHO 

yaosneTBOpgeTIIpHHURIIyOTHOCHTenbHOCTH. 

8 MecTe C TeM cneayeT OTMeTRTb, 'ITO IIOCKOnbKY B 

o6meM anRHa cTep~HR onpeaengeTCR rrpocTpaHcTseHHo-rro­

ao6HbiM BeKTOpOM, TO B Ol{HOH R3 CHCTeM OTC'IeTa BpeMeH­

H8R KOMIIOHeHT8 !{8HHOrO BeKTOpa C He06XO!{HMOCTb!O aon­
~Ha o6pamaTbCR B Hynb. OoaTOMy y~e R3 coo6pa~eHHH 

paUHOHanbHOCTR (IIpOCTOThl) cneayeT Bhl6Hp8Tb OIIpeaeneHHe 

anRHhi TaK, 'IT06bJ yKa3aHHaR CRCTeMa cosnaaana c cw­
cTeMoii noKog cTep~HR. Opeano~eHHOe orrpeaeneHue, o'Ie­

BRaHo, K8K pa3 yaosneTBOpReT 8TOMY Tpe60B8HRIO. 

lfTO KacaeTCR CTep~HR, OpHeHTHpOB8HHOrO nepneHaH­

KyngpHO HaiipasneHRIO l{BH~eHRR, TO ero anRHa 6yaeT 

OCT8B8TbCR HeR3MeHHOH IIpR rrepexoae OT O,UHOH CHCTeMbl 

OTC'IeTa K apyroit. 008TOMY anRHa CTep~HR, OpHeHTRpOB8H­

HOro ITO!{ yrnoM 8 ° ITO OTHOllleHHIO K OCR 0°X 0 !{0 -CRCTe­

Mhi, c TO'IKR apeHRR K -cRcTeMhi 6yaeT cocTasnRTb 

f= eo (1- {:32 sin2 8°) 'h y. (9) 

K nocneaHeMy sonpocy Mhi erne sepHeMCR HR~e B csg-

3R C paCCMOTpeHReM npeo6pa30B8HHR 06'heMa ( c<tJepb!). 
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2,2 6, Vf H'repec HO OTMBTH Tb, 'iTO BBBll.BHHOe Bblll!B onpe­

LJ.B1IBH11B pe1IHTHBI1CTCKOll ll.1111Hbl OK83blB8BTCH TBCHO CBH-

38HHhlM C 113BBCTHhlM OI1pBLJ.B1IBHI1BM 'iBThlpBXMepHOI'O pac­

CTOSIHHH (D) MB)KLJ.Y J::{BYMSI ITpSIMbiMH 1ll1HHSIMH *. LfT06bi npo­

H~JllOCTp!ipOB8Tb :::no, paccMOTpHM ase TaKHe JIHHHH, L 
H L, KOTOpbiB MO)KHO. npeJ::{CT8BHTb. C DOMOlllblO ypaBHBHHll 

X 1= A1S +B, X1=A 1S + !3 1 (i=1.2.3,4). ( 10) 

DycTb nplf 9TOM o6e npSIMhiB speMeHH-noao6Hhi ( A1A1 = 
= ~A i'"' -1) 11 HanpasrreHhi B 6ynyruee. JlrrH npocTOThi Mhi 

orpaHH'il1MCSI T8K)KB crryqaeM napa1IJIB1lbHhlX 1ll1Hl1H (A 1-K 1 ). 

DpoeeaeM aarree nepneHJll1KY11Rp 113 TO'IKH xi Ha L B CTO­

poHy L. Koropbiil nepeceqer i B TO'!Ke Xi . Torna BOKTop 

ry 1 -~ 1 -X 1 6yneT onpeaerrSITb OTKJIOHBHHe LoT L B TO'!Ke 

xi 

11 1 "' A i S + B 1 - A1 S - B 1 • ( 11 ) 

a T.K. OH oproroHarreH L, To 

.),., A1 ry 1 ,.. A 1 A1 S + S +A i (B 1 -B i). ( 12) 
0TCIOJ::{8 

S = S • + A k (B k- I3 k ) . ( 13) 

lloncraBJIHSI nocrreaHee Bbipa)KeHHe B ( 11), HaiineM 

ry .-8.-n. +A.Ak(Bk-Bk). (14) 
1 1 1 1 

Dp11 sTOM paccTOSIHHe D,KoTopoe B naHHOM cnyqae HBJISIBT­

CSI KOHCT8HTOA, 6yaer OI1pBJlB1l5ITbCSI Bhlp8)KBHHBM 

0 2 2 
""11. 

1 

* C M,, H8I1pHMBp/31. 
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( 15) 

,, 

.. 

" 

DorraraSI J::{aJiee 1::{1151 I1pOCTOThi, 'iTO B .=0 H B HBKOTOpOH 
1 

CHCTBMe (K 0 
) 

A? (O,O,O,i ), B? (x 0 , yo , z 0 , 0), 
1 1 {16 ) 

c TO'iKH 3pBHHSI K-cHCTeMhi 6yneM HMeTb 

A1({3y ,O,O,iy), B
1 

(X 0 y ,y 0 ,ZO, ·ifJi0 y ). (16a) 

0 
0TKYll8 HBTpyJlHO 38KJllO'lHTb, 'iTO Bblp8)1(8HHB Jl115I 11 1 
H 11. <IJaKTH'lBCKH COBI18Jl8BT C BBBJlBHHbiMH Bblll!B <iJopMyrra-

1 
Mlf (7) H (8), 

3. HEKOTOPblE DPVIMEHEHVIH BBEllEHHOH 

KOHUEDUVIVI PEflHTHBVICTCKOM llflVIH~ 

HH)Ke Mbi KOCHeMCH TpaKTOBKH nsyx Ba)I(HhiX onhiTOB, 

KOTOphle, K8K I1pHHSITO C'IHT8Tb, TIOCJiy)KHJIH OCHOBOH J::{JIH 

TIOCTpOBHHSI CI1BUH81lbHOH TeOpHH OTHOCHTBJlbHOCTH, 

3.1. OnhiT MaiiKeJibCOHa-MoprrH 14· 51 , KaK H3BeCTHO, 

6hiJl npennpHHSIT, B 'l8CTHOCTH, JlJISI TOI'O, 'lT06hi 06Hapy­

)KHTb BJIHSIHHB JlBH)KBHHSI 3eMJIH (OTHOCHT81lbHO 9<lJHpa) 

H8 CKOpOCTb pacnpOCTpaHeHHSI CB8T8, 

C 9TOH U81lbl0 HHTep<IJepoMeTp MaiiKBJlbCOHa, HCI101lb3o­

B8HHbiH B OllbiTe, 6biJl ycTaHOBJIBH TaK, 'lT06hi OJlHO ero 

nrreqo, CKa)KeM PS 1 ( cM.pnc.2), cosnanarro c Hanpasrre-

s, 

o_, v -
~ 

Q. 

PHc.2 
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HaeM asa)KeHaSI 3eMna, a apyroe 6wo eMy nepneHaaKynSip­

HO, nyq CBeTa OT HCTO'-IHHKa Q pacmennSinCSI nonynpoapaq­

HOH nnacrHHKOH P Ha asa nyqa, PS2 PF H PS
1 

PF. B F o6a 
yKa3aHHhiX nyqa HHrep<}lepaposana. 

Bhmo paccqaraHo, c oaHoil CTopoHbi, speMSI pacnpocrpa­
HeHaSI nyqa PS 1P, aaymero nonepeK aBH)KeHaSI 3eMna: 

t "' 
~ 

2£0 

cyl-{3 2 

rae ({3 C) - CKOpOCTb aBH)KeHHSI 3eMnH. 

(17) 

C apyroil CTOpOH.hi, Ha OCHOBaHHH TOrO, 'ITO CKOpOCTH 

pacnpocTpaHeHHSI cseTa no HanpasneHHID aBH)KeHHSI 3eMnH 
ff rrpOTHB Hero paBHhl C- V H C + V COOTBeTCTBeHHO, anSI 
BpeMeH npOXO)KaeHHSI CBeTa OT p ao 82 H o6paTHO nony-
'-IHnH 

EL 
t -PS2 c- v 

EL 
t =-·--. s

2
P c + v 

( 18) 

( 19) 

0TKyaa anSI cyMMapHoro speM2HH npoxo)KaeHHSI cseTa 

napannenhHO aBH)KeHHID 3eMna Hawna 

2 E L 
til ,.,t +t = ---·-. (20) 

p s 1 s 2 p c (1- {3 2) 

TaKHM o6paaoM, cornacao pacqeTaM (B KOTopwx npea­

nonara.r.och, 'ITO E L ,.,£0 ) oaHa cseTosaSI sonHa no cpasae­
HHID C apyroil aon)!(Ha 6wna DpHXOaHTb B p C 3aDa3ahlB8-
HHeM Ha senH'-IHHY 

£0 2 
i'lt=tll -t.1 "'-;;-!3 (21 ) 

O)Kaaanocb, 'ITO Hanaqae OTMe'-IeHHOH paaHocTH speMeH 

pacrrpOCTpaHeHHSI CBeTa B asyx HanpasneHHSIX Bhi30BeT 

CMemeaae aHrep<}lepeauaoHHbiX rronoc, HanpHM2p, npa rrosopo­

rax HHTep<}lepOMerpa. 8 aeHCTBHTenbHOCTH, oaHaKO, HHKa­
KOro CMemeHaSI rronoc o6Hapy)KeHo He 6bmo. 

3TOT peaynbTaT npHBen nopeHua 161 H $gua)Kepanbaa17/ 

K KOHTpaKUHOHHoil rarroreae, cornacHo KOTopoil nneqo 

HHTep<}lepoMeTpa B HarrpasneHHH aBff)KeHHSI 3eMnH aon)KHO 
C)KffMaTbCSI ao BenH'-IHHbl 

12 

f 
1 

' / 

E =£0 yl-{32 
L (22) 

Bnocneacrsaa, KaK H3BecrHo, aTa ranoreaa 6hina BKniD'-Ie­

Ha B o6myiD CXeMy crreuaanhHOH reopaH OTHOCHTenbHOCTH. 

3aecb, oaHaKO, Heo6xoaHMO o6paTHTb BHHMaHHe H8 cne­
ayiDmee. Ecna anSI anHHhi npoaonhHoro rrneqa HHrep<}lepo­

MeTpa Mbl BOCllOnh3yeMCSI BBeaeHHbiM B n.2 OnpeaeneHHeM 
penSITHBHCTCKOH anaHhi, B qacTHOCTH <}lopMynoil (3), ro 

BMeCTO (20) 6yaeM, 0'-IeBHaHO, HMeTb 

E £0 til -=2 -- =2 ----
c cyl-[32 

(23) 

KaK nerKo saaeTh, nocneaHSISI sena'-IHHa B TO'-IHOCTH 

pasHa t..1. • A aTo oaHa'-IaeT, B csoiD oqepeah, 'ITO B paMKax 
CneuaanbHOH TeOpHH OTHOCHTenbHOCTH OTpauarenbHhlH 

peaynbTaT onhiTa MailKenbCOHa-Mopna MO)KeT 6hJTh o6'hSic­

HeH 6e3 npasneqeHHSI KOHTpaKUHOHHOH rHnOTe3hl. 

Ba)KHO noaqepKHyrh, 'ITO sseaeHHe yKaaaHHoil ranoTe3hi 

SIBHnocb HenocpeacTseHHhiM cneacrsaeM npeanono*eHaSI 

0 cymeCTBOBaHHH 8<}lHpa (HnH a6coniDTHOH CHCTeMhl OTC'-Ie­

Ta). 11 MeHHo scneacTsae aaHHoro rrpeanono)KeH!rSI npa 

Bhl'-IHCneHHH BpeMeH pacnpoCTp8HeHHSI CBeTa tpg
2 

H t
82

p 

nonaranocb, ~To B nepsoM cnyqae cser pacnpocTpaHSieT­

CSI CO CKOpOCTbiD C -V ,a B o6paTHOM HarrpasneHHH - CO 

cKopocTbiD c + v ( ramrneescKoe rrpasano cno)KeHHSI CKOpoc­

reR). Toraa KaK B paMKaX TeOpHH OTHOCHTenbHOCTH o6e 
8TH senH'-IHHbi aon)!(Hbl 6biTb paBHhl C . 

3.2. OrrhiT TpoyToHa-Ho6na 
181 

TaK)Ke cTasan csoeii 
UenbiD 06Hapy)KeHae a6coniDTHOH CKOpOCTH aBH)KeHHSI 

C llOMOmhiD 3apSI)KeHHOrO KOHaeHCaTopa. Tio KnaCCH'-IeCKOH 

Teopaa,Ha aBH)KymHHCSI KOHaeHCaTop aeHCTByeT MOMeHT 

CHn, KOTOpb!H aon)KeH npHBBCTH ero BO BpameHae. 

ByaeM, KaK o6bi'-IHo, anSI npocroTbJ npeacrasnSITh 

(CM,pac. 3) ynOMSIHyThiH KOHaeHcarop B BHae rroaseweH­

HOro B cpeaHeH TO'-IKe CTep)KHSI C 3aKpenneHHbiMH Ha ero 

KOHUaX p83HOHMeHHhlMH 3apSiaaMH OaHHaKOBOH BenH'-IHHhl 
( B <}lopMe wapaKOB). 

TIOCKOnbKy B CHCTeMe noKOSI (K 0 ) KOHaeHcaropa CHnhl 

(F_0 =- F_:: = F o ) HanpasneHbi no crep)KHID, spamarenhHbiH 
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MOMeHT 

N° = 0. xy 

PHc.3 

X 

(24) 

nocne nepexoaa K apyroti: CHCTeMe OTC'IeTa, K (eM., 

HarrpHMep, /19/), I"lle KOHllBHC8TOp llBHJKeTCH, Ha OCHOB8-

HHH ~OpMyn rrpeo6pa30B8HHH llJIH KOMllOHeHT CHJ1hl 

F • F 0 y. 
X X F .. F 0 * 

y y (25) 

H, B '18CTHOCTH, 
6 .. 

~opMynw nopeHueaa·coKPameHHH(~2) 

ex .. e~ e =eo 
y y 

nony'IHM, 'ITO Terrepb 

Nxy = -rl eo F 0 sin ~°COSa0 /:. o. (26) 

T.e. a K-cHcTeMe CHJihi yJKe He HanpaaneHbi no cTepJKHIO 

H noaToMy B03HHKaeT KPYTHWHti: MOMeHT. OpH aToM cne­
ayeT aaMeTHTbl 'ITO ecnH B o6cyJKaaeMoM orrbiTe ycTo.H-

* Mbi HCrronbaoaanH aaecb npeo6pa30B8HHH anH pen51-

THBHCTCKo.H CHJ1hl, 'ITO B o6meM He MeH519T CyTH pac­

CM8TpHB8eMOI"O 51BJ19HH51, HO C TO'IKH 3peHH51 crreUH8J1b­

HOH TeOpHH OTHOCHTeJ1bHOCTH 51BJ1519TC51 6onee llOCJ19llOB8-
T9J1bHbiM lll8I"OM /lO/ 

14 

'IHBOCTb CHCTBMLI CTep:>KHH C lll8pllK8MH o6ecrre'!HB88TCH 

38 C'IeT He60J1blllHX yrny6JieHHH Ha KOHUaX CTepJKH51, TO 

a npHHUHne noa aeti:cTaHeM cHn ~ H F _ lllapi1KH MornH 6bi 

11 COCKO'IHTb CO CBOHX ITOL\CTBBOK 11 T.ll. 

Cpaay OTMeTHM, 'ITO aroT peaynhTar HBJIHeTCH npHMhiM 

CJ19UCTBHeM 11Cll0Jlb30B8HHH KJ18CCH'IBCKOH ~OpMynw nopeH­

UeBa coKpameHHH (22). MLI Ha3bJBaeM ee KnaccH~IecKoti:, 
IIOCKOJlbKY 1 KBK OTMB'IaJIOCb B rr.3.}, ee BBBL\BHHe 6h!J10 

o6ycnoaneuo npennonoJKeHHeM o cywecraoaaHH11 a~Hpa. 
C npyroif cTopoHLI, ecm1 Mbl cnoaa o6par11MCH K ~op­

Myne (3), TO HBMBUJIBHHO Hati:aeM, 'ITO B 8TOM cnyqae H 

a K-cHcTeMe CHJihl 6yayT uarrpaaneuw rro crepJKHIO, a cne­
noaaTenbHO,I1 B K-CHCTeMe B llOJlHOM COOTBBTCTBHH C 

llpHHUHllOM OTHOCHTBJlbHOCTH KpyTHWHH MOMBHT 6yaeT pa­

B"E!H HYJIIO. 

0TMBTHM, 'Il'O ananorH"iHbiM o6pa3oM paapewaercH 1101 

T8K:>Ke H H3BeCTHhlfi rrap9!lOKC DpHMOYf'OJlbHOI"O pwqara 

llbJoaca-TonMeHa !11!. 

4. YICOOJib30BAHHE "<POP MY Jib! Y llJlHHEHY!.H" 

B nocnennee apeMH rronxon, cagaauuwti: c ~aKraqec­
KHM HCllOJ1b30BBHHeM B Ka'IeCTBe ~OpMyJlhl rrpeo6pa30Ba­

HHH AJlH (rrpOllOJlbHOH) llJIHHbl Bblp8JKBHHH (3), o6cyJKUaJICH 

B pHae pa6oT 112-15/ oco6eHno a paMKax TaK Ha3biBae-

MOil acHHXpOHHOti ~o~MynnpoBKH 116 - 191 *. YKa3aHHbiH 

IIOJlXOll lll11pOKO IIpHMBHHJICH, B 'IBCTHOCTH, J(JIH paapellleHHH 

HBKOTOpbiX rpyJlHOCTeiJ:, B03HHK810WHX IIpH paCCI'v10Tpemw 

rrpo6neM paBHOBBCHH B ClleUH8JibHOH TeOpHI1 OTHOCHTBJlbHOC­

TH,aHeprHH H HMllYJ1bC8 8JieKTpOM8f'HHTHOf'O ITOJ1H 38pHll8, 

HSKOTOphlX BOrrpOCOB peJIHTHBHCTCKOH TepMOUHU8MHKH H 

T.a. 

Cpenn OTMe'leHHhiX pa6oT, MOJKeT 6hiTb, cneayeT oco-

6o BbilleJIHTb pa6oTy faM6bJ / 14/, B KOTOpOti:, B "'18CTHOCTH, 

* CMbiCn nocnenuero uaaaaHnH aaKJIIO'!aeTcH B TOM, 'ITO 

cornacuo (3) X41 0. Torna KaK a paMKax o6merrpnHHToro 

onpeneneHnH nnnHbJ JlBHJKymerocH cTepJKHH Mbi HMeeM 

X
4 

,..Q ( "'CHHXpOHH851 ~OpMyJIHpOBKa"). 

15 



KpHTHKyBTCH o6menpHHHTOe onpeaeneHHe DliHHhl, TIOCKOllb­

Ky, KaK yTsep)KD8BTCH ,B ero paMK8X H3MepeHHH DBYX 

Ha6moaaTenell: B K 0 H K He OTHOCHTCH K ODHOMY H TOMY 

)Ke Ha6opy C06biTHll, l1Hb!MH Cl!OB8MH, HaTipHMep, KOHUbl 

CTep)KHH, 38CBKaeMhle . ODHOBpeMeHHO TIOKOHWHMCH H DBH­

)KYWHMCH Ha6moaaTenHMH, COOTBBTCTBYIOT B aell:CTBHTenb­

HOCTH p83liH~HhlM TO~K8M ~eThlpeXMepHOrO npOCTp8HCTB8 

BpeMeHHo 

HH)Ke Mbl OT~8CTH TIOHCHHM DBHHOe yTBBp)KDeHHe, HO 

npe)Kae KocHeMCH cneayiOmero Bonpoca. 

Tio~eMy paccMoTpeHHOe Bbrwe ( n.2) orrpeaeneHHe 

penHTHBHCTCKOll DliHHhl, TipHBODHWee K "¢opMyne YDliHHe­

HHH" H aa10wee rrpocToe H ecTeCTBeHHoe o6bHCHeHHe ue­

noro pHDa HBlleHHll H cymeCTBYIOillHX rrapaaoKCOB, BCe 

ewe He MO)KeT 38HHTb MeCTO o6weH3BBCTHOrO OTipeaene­

HHH, CBH38HHOrO C COKpaweHHeM DBH)KymerOCH M8CWTa6a? 

OcTaBnHH B cTopoHe HCTOpH~eCKHll acneKT paccMaTpH­

BaeMoii ITp06l!eMbi, TBKOe TIOl!O)KeHHe, ITO HaWeMy MHeHHIO, 

cneayeT rrpeMae Bcero CBH3bJB8Tb c TeM, ~To o6merrpHHH­

Toe OTipeaeneHHe OCHOBb!BaeTCH Ha KOHKpeTHOM 3MHWTellHOB­

CKOll ITpOUeaype H3MepeHHH DliHHbl DBH)Ky!lierOCH CTep)KHH, 

cornaCHO KOTOpoii:, B ~8CTHOCTH, He06XODHMO TipOH3BeCTH 

38Ce~KH ODHOBpeMeHHOrO ITOl!O)KeHHH KOHUOB DBHHOrO 

( DBH:ll<ymerocH) CTep)KHH. 4 TO )Ke KacaeTCH UHTHpOBaH­

HbiX BbiWe pa60T 
112 - 191 , rae HCITOllb3yeTCH H3MeHeHH8H 

¢opMyna npeo6pa30B8HHH DliH DliHHbi, TO B HHX (3a HCKliiO-

~eHHeM /16,18/ )' npoueaypa H3MepeHHH BenH~HH, BXODH-

WHX B yiTOMHHyTyiO !flopMyny, B006we He 06Cy)Kll8eTCH, 

Ho B paMKax n106oll: rrocnenoBaTenbHoll: tPH3H~ecKoll: Teo­

PHH HeKoTopyiO BenH~HHY MO)KHO CqHTaTb onpeneneHHoii, 

eCnH TOllbKO yKa3aH KOHKpeTHblll peUeTIT ee CB513H C tPH3H­

~eCKHMH 06'beKTaMH, T.e, KOHKpeTHbie onepaUHH, C ITOMOWb!O 

KOTopwx H3MepHeTCH naHHaH BenH~HHa. PaccMoTpeHHaH 

B n2.1 npouenypa H3MepeHHH llliHHhl, OCHOBaHHaH Ha He­

TIOCpencTBeHHOM HCTIOl!b30BaHHH qacOB H CBeTOBhlX CHrHa­

l!OB, KaK pa3 naeT TaKOll peuenT lll!H OTipeneneHHH eo 
H e. TonbKO nocne 3TOro "!flopMyna YllliHHBHHH' npno6peTa­

eT tPH3HqeCKHll CMb!Cll, 

4TO )Ke KacaeTCH Bbi6opa Me)Kny llBYMH paCCMOTpeH­

HbiMH onpeneneHHHMH, TO 3lleCb He06XOllHMO 06paTHTbCH 
K TipHHUHTIY OTHOCHTenhHOCTH, 

16 

CornacHo 3TOMY npHHUHTIY KOMrrneKc tPH3H~ecKHX co6w­

TH:it, cny)KamHx nnH onpeaeneHHH HeKoTopoll: BennqaHw (B 

na3HOM cnyqae - DliHHhl) B OllHOll CHCTBMB OTCqeTa, aon­
)KeH cny)KHTb nnH onpeneneHHH yKa3aHHoll: BenaqHHbi H c 

TOqKH 3peHHH ni06oll: npyroii CHCTeMbl OTCqeTa, 3TOMY Tpe-

6oBaHHIO YllOBlleTBOpHIOT tPH3H~eCKHe C06hlTHH- TipOUeCChl 

perHCTpaUHH OTTipaBKH H B03BpaweHHH CBeTOBOro CHrHana. 

B To )Ke BpeMH npoueccw 3aceqKH onHoBpeMeHHoro B He­

KoTopoll: CHCTeMe OTCqeTa TIOl!O~eHHH KOHUOB H3MepHeMoro 

CTep)KHH 3TOMY Tpe6oBaHHIO He YllOBl!eTBOpHIOT, ITOCKOllbKY 

BO BCeX npyrHX CHCTeMaX OTC~eTa 3TH C06biTHH 6ynyT He 

onHoBpeMeHHbi, a cnenoBarenbHO, He Moryr cny)KHTb nnH 

H3MepeHHH llliHHbl naHHOrO CTep)KHH Ha6niOaaTel!HMH H3 apy­

rHX CHCTeM OTCqeTa. 

Ha H3biKe ~eTbipexMepHoro npencraBneRHH paccMoTpeH­

Hoe B n,2 OTipeneneHHe peliHTHBHCTCKOll llliHHbl COOTBBT­

CTByeT H3MepeHHHM Ha liHHHH, OpToroHallbHOll MHpOBOll TIO­

noce cTep)KHH, Torna KaK B paMKax o6merrpHHHToro onpe­

neneHHH Bbi60p yKa3aHHOll l!HHHH o6ycnOBlleH CHCTBMOll 

OTC~eTa. l1MeHHO TIOSTOMy H3 llBYX llBHHhlX OTipeaeneHHM 

l!Hllib nepBoe YDOBneTBOpHeT TipHHUHITY OTHOCHTBllbHOCTH, 

TIOCKOllbKY 3aBHCHT TOllbKO OT sneMeHTOB MHpOBOM TIOl!OCbl 

cTep)KHH. B TO )Ke BpeMH o6menpHHHTOe onpeneneHHe, 3aBH­

cHmee OT Bbi6opa CHCTBMbl OTC~eTa, 3TOMY npHHUHITy HB 

ynoBneTBOpHeT. 

CKa3aHROe TI03BOnHeT, raKHM o6pa30M, !flaKTHqecKH 

ODH03HaqHO Bbi6paTb B KaqeCTBB onpeneneHHH penHTHBHCT­

CKOM nnHHbi onpeaeneHHe B. 

5.0B~EM E~CTPOilBl1~YWEfOC~ TEnA 

5.1. 4ro KacaercH Bonpoca o BenaqHHe o6beMa 6hrcTpo­

llBH)KymerocH Tena, TO OTBBT Ha Hero MO)KeT 6b!Tb naH 

Ha OCHOBe rrpenno)KeHHOM B IT.2 .l ITpOUenypbl C ITO MOW b!O 

cneny10mero rrpocroro MbrcneHHoro oiTbJTa. 

PaccMOTpHM anH sroro ITOKOHWYIOCH (B K 0
-cHCTeMe) 

c!flepy panHyca ~ (c BHyTpeHHeii 3epKanbHOll TIOBepXHOC­

Tb!O), B UeHTpe KOTOpOH ITOMeweH HCToqHHK CBBTa. YKa-

3aHHblll HCTOqHHK ( B MOMBHT BpBMeHH t0 ,., 0 ) HCITYCKaeT 
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c¢epHqecKylO BOJIHY' ¢poHT KOTopoil: qepe3 Bp8MSI eo I c ao­
CTHraeT llOBepXHOCTH C£tlepbl, 0Tp8)K8HH8SI BQJIHa qepe3 
BpeMSI ~t=2f0/C llOCJie HCllyCKBHHSI CHOBa Co6epeTCSI B 
ueHTpe c¢epbl 0°. no Ha6nlOaeHHSIM H3 K-CHCTeMbi, 
rae aaHHaSI c¢epa aBH)KeTCSI• TQqKH H3JiyqeHHSI H nornome-

c_/ HHSI 6yayT OTCTOSITh apyr OT apyra Ha paCCTOSIHHe 00' = 
,£.):;:;; - =2 (3 f 0 y. DoCKOJlhKY npH :3TOM anSI Ka)Kaoro nyqa caera 

nonycyMMa nyTeii Tyaa H o6parao 6yaeT oauHaKoaa R paa­
Ha f<'y , TO, oqesRaHo, qTO no Ha6JilOaeHHSIM R3 K OTMe-

qeHHbiH ¢poHT ( COOTBeTCTBylOillHH MOMeHty t 0 =f<'/ C ) 6y-
aeT HMeTh ¢JopMy :31111HllCOHaa BpameHHSI, BbiTSIHyToro 
aaonb ocH OX c nonyocSIMH OY = OZ =eo H OX =f<'y (eM. 
pHc.4, rae OY::BD,OX=OD=O'D). flpaaneKaSI aanee ¢opMy­
ny anSI o6'beMa :31111HllCORna V = 417£0 3y/3, HaHne M, qTo B 
pe3yJihTaTe nBH)KeHHSI npOH30lliJlO yaeJIHqeHHe o6beMa B 
y pa3, 

V =V 0 y • (27) 

rne Y 0 =4rrf03/3 - 06'beM c¢Jepbl, 

C yqeTOM CK838HHoro nnSI nJIHHbl CTep)I(HSJ:, OpReHTH­
pOBBHHoro non yrnoM 8 OTHOCHTe1lhHO oca OX,6yneM, 
B qaCTHOCTH, HMeTb 

e=eayJ-
2 2 

f3 sin 8 

(1- (3 cos8 )2 y 2 

--------' - .. ,, 

(28) 

'\ 
\· 

l 1iC::=::::: :::::t:sLi::: ~ Jc 

/ ( {'"/. -.~ £r J.(rt~{ f( 

( {_ !..·!· "-' ( t-1:' !4-·-4--< 
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5.2. OnpeneneHae noHSITHSI penSITHBHCTCKoro o6'beMa 
aa SI3bJKe qeTbipexMepaoro npencraaneHHSI Mbi aaeneM aa 
npHMepe HH¢HHHTe3HMaJibHoro o6beMa, B cooTaeTCTBHH 
C pe3yJihT8T8MH n,2,2, H B qacTHOCTH C 4JopMyJIOH (7) 
nnSI X

0
• 6yneM onpenenSITh aneMeHT npocrpaacraeaaoro 

o6beMa B K 0 -CHCTeMe KaK o6'beM dV 0 npSIMoyroJibHo-
ro napannenenHnena, o6pa3oBaHHoro rpeMSI 6ecKoHeqao 

M8Jlb!MH 4-B8KTOpaMH, dx~ (dX 0
, 0,0,0 ), axl (O,dy? ,0,0 ) 

H ~ X0 i ( 0, 0, dz 0 , 0 ) . BaonRMB>l TBKHM o6pa30M B8JlHqHHa 
SIBJl>JeTC>l, B006me roaop>J, KOMfiOHeHTOH llOJIHOCThlO 8HTH­

CHMM8TpHqHoro 4-TeH3opa TpeThero paara. OnaaKo, KaK 

06bJqJ:io, nn>J yno6CTB8 Mbl BOCllOJlh3yeMCSI nyanhHOH YK8-
38HHOMY T8H30py B8JIHqHHOH - 4-BeKTOpOM 06beMa 

dVi = idVklm , 

rne ( ik fm) - qerHa>J nepecraHoBKa HHneKcoa. Torna nnSI 
:3118M8HTa llpOCTp8HCTB8HHOrO o6beMa 6yaeM HM8Th 

dV0 idV0 - ax~ ax~ ax~ 0 dy0 

[

dxo dx
0 

dx
0 l [dx

0 

0 ~ J= dx0 dyodzo 
(29a} 

= 4- 1 2 3 "" 

~x0 i\x0 i\X0 0 0 
1 2 3 

dz0 

DpH :3TOM 
4-aeKTopa 

llpyrHe KOMllOH8HThl BB81l8HHOrO T8KHM o6pa30M 

~ 

MH 

0 

dVf '"' I 0 

0 

o6:eMa 
0

d]Vj 6yayr o[n~:ne:SITh0c>JIBbipa*eHHSI-
dy 0 0 = 0, dV ~ ,., 0 0 0 -=0,. · ·. 

0 dz0 0 0 dz0 

(296) 
HJIH HHaqe 

dV1 (0,0,0, ~-dx0 dy0 dz0 ). 
1 

(30) 

C roqKH 3peHRSl K -cHcTeMbi, rae paccMaTpaaaeMbiH 
aneMeHT o6'beMa nBR*eTcSI, nng cnyqag cneuaaJihHbiX 
npeo6pa3oaaaail: JlopeHua 6yneM HMeTh 

r
dx 

dV4 ~ -t (: 
0 

dy 

0 

0 1 ldx
0 

y 0 0 I 0 = ~ 0 dy0 0 = dV t y , 

dz 0 0 dz0 
( 31 ) 
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qTo HBXOARTCH B nonHOM COOTBeTCTBRR C ¢opMynofi t27). 
llnH npyrax KOMTIOHeHT dV. nonyqaM 

I 

icdt 0 0 I I f3 dx0 y 0 0 

dV1 = i ' 
0 dy 0 l=i I 0 dyo 0 

I =-if3dV4oy. 

0 0 dz I I. 0 0 dz0 

{32a) 

dV =dV 0
"' 0. dV "'dV0

, 0. 
2 2 3 3 {326) 

B 38KniDqeHRe OTMeTRM, qTo BBeAeHHOe TBKRM o6pa30M 
onpeneneHRe penHTRBRCTCKOrO 06heMa 6yAeT COOTBeTCTBQ­
B8Tb, oqeBRAHO, HOpManbHOMy ceqeHHID MRpOBOM Tpy6KH 
MaTepaanhHoro rena. 

Aerop 6naronapHT M.~ananKoecKy 3a noMOllib B o¢op­
MneHRR pHCYHKOB. 
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