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BBEJlEIiHE 

n pHBbl4Han A nn Ha c KapH tHa onlo1caH~1n ,,,u.1pa OC HOBblBa eT CR Ha HC

nonb30BaHHH OAHO~ BpeMeHHO~ H Tpex npOCTpaH CT oeH HblX KOOPAH Ha T . 

n04eMY TaKoe o n H c a HHe n peA n 0 4 THT enb Hee APyro r o / HanpHMe p , C AOy

MR BpeMeHHblMH / CBeTOBblMI-1/ KooPAHH a TaMH/ ? l{ aKOBbI KpHT e pHH BbiOOP C: 

To r o Hm1 APyro r o OnI4Ca H ~1R? 
3 n1 Bon p oC bI B0 3t1HK alo,')T B p e 3 y n b TaTe aHallH 3a n OHR Tlo1 11 o AHo BpeMe H 

HOCTH ~ , p a CC TOnH I4R, 101 B '-I aCT HOCTH, ~1 3 - 3 a T o r o. '-I T O 0 6 b14 HO n pH 

BBeAeHHH KOOPA HHilT Mbl n pH BHOCH M 3ne Me HT bI Y CllOBHblX cornaWe HJ.1 ~ 

ICM. , HanPHHe p , / l / /. OKa 3b1BaeT Cn , '-ITO B cnY'-Iae / 1+1 / - npOCT 

p aHCTBa Om tCaH He 3tla4HTen bHO ynpo~aeTcll , ecn H Mbi n e p eHA eM K n e

peMeHHblM CBeTOBo r o QpoHTa 10111101, 4TO TO *e caMoe , K ABYM epeMe H 

HbiM KOOPAHHaTaM* . OTMe4CHHoe yn po~eHHe - cneACTBHe H 3caBn e HHR 

O T ycnoDHblX cornaweHH H . 

B 06~eM cnY4ae ~ -npOCTPSHCT n~ T a K a n RC HaR KapTHHa He HMe e T 

Me e T a / 2/. B pe3 YDb T a T e n epexOAa K c m1 Ho pHblM KooPAHHa T a M , BK11IO 

4 aIJlJ.\ J.1M CBeTOObie ne p e MeHHble , MhI HMeeM o n p e Aen e u Hoe y npoute HHe 

MSTeMBTH4eCKoro o n H CB HHR. OA HaK0 $v.3H4ec KH~ CMblcn T aKoH 3 aMeH~ 
n e p eMeHHb/X He R CC H . ne p e XOA ~e K BpeMeHaM o T npa a n eHHR 1.1 npHe Ma 

CBC TaBora CHrHalla c u enblt) u 36aBn eH I.1 R a T YCllOBHb/X cor naw eHHl:1 B 

06l4eM T o nb l<O YCllO)l(HRe T MaTeMaT H4C CKo e onHc aHHe. H C KllJ)4e Hlo1e 

COcTC)BllReT Il npnMoy r o llbHan MOAenb l l 
, B p a MKax KOT OPOH n epeMeHHble , 

al~i3non1l.1Hble CBeTOBblM, BBOA n T CR e C T e CT BeH HblM o Upa3 0 M . XOTR c a MIo1 " 

$ O PMYllbi CBR3H C 06~4 H~MH KOOPAHHa TaMl1 AOCT BT04HO r p OM0 3A KH . 

C A Pyro r1 CTOP OHbI , a HaJ1V1 3 D3a l1 MOCBR 3H MemAY npOCT paHCT Be HHblM~ 
1.1 lipeMeltHblMH KOOP A 11Ha T aMH MO)!(e T p a CCM a T pH BaTbCR K a K onpeA e n e H 

Hoe Y Ki33aHHe Ha 6 0 11bWY IO aHallonm Me >:(AY 3 THM/.'! ee J1H4 HHaMH B PC1M- :. 

K;); ' 06W4Horo / 1 + 3/-npeAc T ZlBn CHHJL B 4aCTHOc.no1, ABHMeHHe B c n R T b'

BO BpeMeHH , npHBOARl:.lee K cy~ecTuOBaH~1() aHH14aCTH 14 , MO)o1(HO CI.IH- .... 

TaTb npRMbiM ClleAC T B HeM TaKo~ aHilnorHIo1 . H HOrl a c neKT 3Toro Bon po-:

ca CBR3ali C ellle B C T pe4a~HMHCR 311CMeHTaMH HeKOBD plo1aHTHor o onH- .... 

C;\ Hlo1 n . KaK npaBUJ10 , np lo1 4HHaMH 31leC b ABnRIOTCR BpeMeHHble KOMn o- '. 

HeH T bI ~- uenH 4HH. HH}j(e Mbi n pOHn m)CTpHp yeM 3 TO Ha npHMepe pellflTIo1~ 
BHCTCKOH An HHbI. 
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1. 	 06 06l'IEHHbIE nPE06PII30BIIHI·IR nOP EHUA. 

"npRMOYrOnbllAR ~10ilEnb" 


1.1 . V.oHBeH ~ MoHanbH~~ xapaKTep anpeAe n e HHR OAHOBpeMeHHOCT~ 
03Ha4 a e T l 4 TO Mbi He BOHAeM B n ponmop e41-1e C o nbiTOM , eC/lIo1 y 

K00PAH HaT~ t * n pOH3BeAeM 3 aMe HY 

t ~ t - 80 x. 	 / 1 / 

3 AeC b C = '; 80 =2£ 0 - 1 ; t:o - n.1pc1MeT p OA Ho e p eMe HHOCTJ.1 

/ 0 ~ f. 0 ~ 1/ ; f. 0 = 1/ 2 c ooTseTcTsyeT 06lqenpHHRTo MY , CTaHAapTHOMY 
Bblf.iOpy ::no ro na p aMeTp a. Ta KHM ol jpa30M. C n OMOli\ b lO / 1/ epeMeHHoH 

n a p aMeT p ( 0 13 RSHOM BHAe MO)f(HO HBecn1 8 COOT B e TcTBylOtl\ltIe $OPMYllbi . 

HanpHMep, l-1 CXOAft 111 3 05b14 Hb1X npeoopaaOeaHI-1H flopeH4a IlerKO n OI1Y
41-1 Tb 0606 qeHHble (0 -npeo6pa30!MlIJ.11L Dblpa)f(eHJ.1e )f(e / 1/ MO)f(eT pac
CM~TpHBaT b cR KaK ceoe r o p OAa epcMeHHaR Kal1 J.16pOBKa. 

Ka3aJ10 c b 6b1, aHaIlon14Hoe nOIl())t{eHHe "'b1 AOJl~HbI HMeTb H B CIlY

4ae npocTpaHcTBeHHo~ KooPAHHaT~ , npH o n peAeneHHH KOTOPOH Ha OC
Hose nOKa~HOHHoro on~Ta TdKme npHsHoC~TCR 3neMeHT~ ycnoBHoro 
cor n allleHHR **. 

OAHaKO B AaH HOM cny4ae RBHoe 8seAeHHe n pOC TpaHCTseHHoro na 
pat~eT pa (1 / aHH3 0 TponHoe npOCTp .1HCTBO/ 3Ha4HTenbHO ycnO)t(HReT 
COOTBeTC T BYIO~l-1e QoPMyn~. TaK , €llopMyna CB11 3 H CKOPOCTH ABvUKeHH R 
M.nepltl a nbHOr o Tel1a s OAHQM HanpilBneHHIo1 V1 (( 1 1- 1/2) C COOTseT 
c TsYliX/.te H CKO pOCTblO v Itl ... 1/ 2 , o 6bf4Hoe onpeAeneHlo1e paCCTORH).1R/ 
Yl MeeT B\.1A 

1 
vI =-a (1+ av - Jl+ ~ J. 	 / 2/ 

-I -I ~. 2(
3/lCC b a= c l -c 2 • c 1 CIIq1' c 2 = l - El) , 0:5l1 ~ 1, cl H 
c2 - CKOpOCTH pacnpOCTpaHeHHR CBeTa B npRMOM H 06paTHoM Hanpaene
HHl1X. lI eTPYAHo BHAe 1'b, 4 TO n OACTaHOBKa 12/ B 0606u4eHHble npe06
pa30BaHHR nOpeH~ a 

v v v 
t' = [ (1 _ ...:.L. + ..:1..) t - --.:Lxl1' . x' = (X - VI t) r. /3/

c1 c2 Cl02 


-1/2

r Ae r= [ (1 -vl /CI) (1+ Vt/ C2) 1 AenaeT nocneAHHe B~pa)t(eHH.R 

rpOM03AKHMH. n p a.l 3 TOM, BBr1AY Ha nH4HR paAHKa nOB, B AaHHOM cnY4ae 
He YAaeT CR n011y4HTb $OPMYI1b1, nOA06Ho~ / 1/ . 

S c aMOM 06~eM cny4ae aHH 30TponHoro npocT p aHcTBa-speMeHH 
/, O' 'I" 1/ 2/ Bblpa)l(eHHft /2 / H /3/ eille 6oJ1ee YCJ10lKHA>lTCA. 

1.2 . C APy r Ql.1 CTOpOHbI, Ka K Y)I:e oTMelianocb /2 / ,s paMKax /1+1/
npo c Tpa HcTs a Mbi Mo~eM nonH OCTblO H36asH TbcR OT YKa3aHH~X napaMeT

• B CJJ y l.£ a e / J + J / -npOCTpaHC TBa. 

** 06b1lUiO nonaraeTCR, 'ITO CHrHaJl n pOXOAHT TYAa H 06paTliO OAH

HaKORble pa CCTOnHHrI . 

2 

POB, ecn H ne pe~AeM K AByM BpeMeHH~M I CBe To BHM/ KOOPAHH~ TaM. 

3TH KOOPAHHaT ~ Cy Tb spCMe Ha o npe Ae neHHR H npHe Ma CBeTOBoro c~r

Hana B nOKa~HOHHOM on~Te . 
OAHaKO B p a MKa x 4-npOCTpa HCTsa TaKa R npoe TaR ¢~ 3~4ec KaR Kap

THHa yme He ~MeeT MeC Tu . n O-BHA~MOMYI To n bKO B p a MK8X AOBonbHO 
~ C KYCc.TseHHO'" "npRI.myronbHoH Io1nH Ae KapTOBOH MOAe nH" MO)t( HO ne 
pe i1TH K He noc p e ACTse HHo H3 Me pRCMblM Ha onbiT e epe Me HHblM KOO PAIo1 Ha 

Ta M. npH 3TOM Me Tplo1l1eC Ka fi (!>OpMiJ 6 YACT 101~,,eTb TOT )t(e B/.1A, 4TO 

H B pe3yn b Ta Te 0 6UlI Hor o n e p exOAa K c seTOBt.IM n e pe Me HHblM. 


CMblcn y no MR HYT OH MOAe flH n ORCHn CT pHCyHOK. HaGIlIOAaTe nb K 11 0Cbl
n aeT / 8 MOMe HT s peMe HH tl / CBe TOBOH CHrHa n B T0 4Ky P no nyTRM, 
napannc nbHblM COOTBeT CTBY~HM OC~M npRMoyronbHo~ CHCTe Mbi KOO PAH
Ha T . I\Hano rH4HblM oGpa30 M OTpa)Ke HH~~ B P e HrHa n B03 Spa l14ae TCR 
Ha 3 8A B K Ie MOMe HT Bpe MCHH Lfs I . KpoMe To r o , lo1 3 Me pn KJ TCR spe 
Me Ha n p HXOAa B K OTpa)!(eHHblX B Q(t21 ) 101 B 8 ( t 22) e Hr HanOB . KOOPAH
Ha Tbl To r o )Ke caMo r o Co6b1THR I npHxoA CBeTODo r o CHrHan a 0 P I 
o npCAe n ReT H K ' - HaGnIOA a Te nb, AB H~YmHHC fl OTHOC HT e nbHO K BAo nb 
oc ~ z. nY TH p acnpOC Tpa He HHfl noen a HHoro 101M c s e TOBo r o CHr Han a 
H cOOT Be TC T BY~HX OT pa~e HHblx CHrHa nOB Ie TOliKH 3 pe HHR K - CHCTe 
Mbil yKa 3 aH bI nYHKTH pHblMH 11HHHflMH. 

B paMKax Aa HHO(, MOAe nH, Ka l< .ne rKO BHAe Tb , KOOPAH Ha Tbi c 06b1THR 
D T. P. 6YAYT o n peAe nnTb CR wopMyna MH 

1 	 1 
1 = - (t + 1 ) . z = - ( 1 - t ) x = - 1 ( t -t 1 . y = -1 ( t -t ). /Ij/

2 23 1 2 	 21 l' 2 22 or 2 23 22 

An A YABoe HHoro KB a Apa Ta HHT e peana , B~pa)t(e HHo ro 4e pe 3 s peMe H

H~e KOO PAHH a TbI, 6YAe M HMe Tb 


2, 2 = (1 + ( ) (t22 + 1 I) - 1 ~ 1 - t~2 	 /5/
23 21

COI )TOe TCTSYI\J4.qHe $OPM YJ1b1, nOJlHOC Tbt'J aHanorHlIHble 141 H 151, nony 
lIHT 101 K ' - Ha 6nIOAa Te nb. 

TaKHM o6 pa30M, B paMKax AaHHO~ 
MOJ\e nH Mbl MO>Ke M s seCTH Henoc pe Af' CTseHHO H3MepR eM~e nepeMe: iH u e 
x I . 0603Ha 4 HB 

I
x O = t 23 + t2 1 x t22 + t 1. ,,IS 	 /6/ 

, '/ - - - - -...,. "''' 	 X 3 = t22x 2"" t21
}t --~ X " a'" - ....... ' 


\ ","'Qu 	 Ha OCHo e e 14/ Y1 / 6/ n e rKO H i.l~
Ae M, liTO I 

1. Q 

xO = 2(t + z) Xl ~ 2(t _ y).
Q' 

/7/
K K' 	 X 2 = t + z~x- y. x3 = t + z- x- y • 

3 
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a 	 AnA Bblp a~eH\.IIn 

2r2 = ,oxl _ (x2)2 

K aK BJ.1A\.IIH, \.II 

COXpaHI-1T b fl CHblH 

/ 5/ nonY4 ~1H 

_ (xS)2 / 5 '/ 

B 06llteH CJly4ae "npAHoyrollbHaA HOAenb " n 03BonAeT 

Ci>H3H4ecKH~ CMblCJ1 nepeXOAa K MeTpH4ecKo~ cpopMe 

B BHAe / 5' /, XOTR caHa no ce6e :laMeHa nepeMeHHbl X /7/ BbirnAA\.1T 

A OCTaTQ4HO Henp\.1BbI4HOH. t{poMe T o ro, nepexOA K nepeMeHHblM Xl 

YCJ10~HReT, HanpHMep. cne~J.1aJ1bHble n peo6pa30eaH\.1f1 nOpeH~a. 

2 . <!>H3~14ECKI1E CJlEACTBHII ~13 4-0EKTOPHOn AJlrE6Poi 

2. 1 . 4eTblpex MepHoe npeACTaBn eHHe cblrpano 6onbwy~ ponb B pa3

fH1TJ.11-1 T eOpl-u.1 OT HOCHTenbHOCTJ.1 ~I OCHOBaHHblX Ha ee npHH~Hnax APY

n1X penATHBHCTC KHX Teopl"u1. 

4-0t!KTopHoro HC4J.1CneHJ.1f1 AO 

11crlonb3yeTcR npH TPdKTOBKe 

RBJleHHH. 

lhofiLi npoHlln lOcTpHpoBaTb 

MeHHblX c06b1THR, npO\.1CWeAWHX 

c06b1T HI1 MmxeT 6b1Tb onHcaHO 

OAHatW, KaK KdneTCR, PRA pe3ynbT aTOB 

HaCTOAllterO BpeMeHJ.1 npaKTH\leCKI-1 He 

<iH13/.14eCKOro CHbiCIla pen fl T HBHCTCKHX 

CKa3i1HHOe, paCCMOTp/.1M ABa OAHOBpe

B OAHOV. T04Ke. Cy~ecTBOBaHJ.1e TaKHX 

4-BeKTopOM Xi = 0 /Ham14He HyneBoro 

3neMeHTa/ . C APyrOv. CTOpO.~bI, cy~ecTBy~T 4-eeKTOPbl, KOTopble onH

CliDanT pacnpOC T paHeHHe ¢J.1 3H 4eCKHx CJ.1rHanOB H3 OAHOH T04KH B APY

ryY.l. HanpHMep, n p J.1 pacnpOCTpaHeHHH CJ.1rHana ""'3 Ha4aIla KOOPAHHaT 

B T04KY C npOCTpaHCT BeHH~M /.1 KOOPA\.1HaT aMH (6~0. 0) GYAeM \.1MeTb 

X(6 t, 6x. 0, 0) . r Ae il t - BpeMA pacnpocTpaHeH J.1 R CHrHana. Ha OC

HOBaH /.1 U npaB J.1 ]l BeKTo pHoH a Jl re6pb! J.13 3 TJ.1X oLl By X Qa K ToB BbiTeKaCT 

H211/.1 4!.1 e n poTH sonono~Horo 3neMeHT a 

- x 1 = X(-At, -Ax, 0, 0) • 

Ho nocIleAHHH 4 - se KT o P or.HCN BaeT 

piiDneH~1H H BcnRT b eo epeMCHH / 8 
r'Jpu 3 TOM Sa>KHO n0I14e p KHYTb, 4TO 

¢H1 3/.1 4eCKOr o CHrHa Ila Ha OCHOBaH~lIo" 

~aTenbHoH eell/.14J.1 HOH 

dXO -dt dt
pO =m- =m - =-m l-1 =- IEI. 

ur dr dr 

/9/ 

ABH* e HJ.1e B npOT/.1BOnOnO~HOM Han 

npOTHBonOIlO~HOM 4-Han paBIleHHY1/. 

3 He prHR pO paCCMa Tp\.1 BaeMO r o 

/ 9/ 6YAeT on peAeJ1RTbCA OTPH

/ 10/ 

nonY4eHH~H p e3ynbTaT HomeT 6~Tb J.1C TUIlKOHaH CJ1e~Y~HM oG p a30M: 

H3 T • . A/O,O,O / B MOMe H T BpeMeHH tA "" ° C 3He prlo1eH pO ",,-l EI 6 b1n a 

H cny~eHa 4a cTH~a, KOTopa R B MOMe HT Bpe Me HH t B= -~t np H5~na 

R T. B(-i\x, O. 0) 14 ,&1 / CM . T aK}!(e 16 1 / . T aKHM ofipa30M, 3He pr J.1 R 

B T . A B03paCTaCT. a 3HeprHR A€T e K TOpa S T.B YMe Hbwae T CR . H a 11 PH 

Ohl4 HOM H<1M R::\~Ke MU OO'b.ACHJ.1M ::)TO fl SneHJ.1e TclK . Vl 3 T. B B MOMeHT 


BpeMeHI1 t o=-At Gblna J.1 CnYI4CHa 4i1Cnll~ a C 3Hepr \.1 eH pO c lEI, KO 
, 
Topafl B MOMeHT epeMellJ.1 t A a 0 npl15b1Ila B :A . 3 A ec b Han pa BIl € HHe BO 

I 
I. s peMeHH TeCHO CBf13aHO C HanpaBnC Hl-1eM s npocT p aHcTBe . 

n YC T b Mbi J.1 MCeM Aeno C OOTOHOM. J.1 cnHH e r o HanpaslleH npoTHB 

HanpaBneHHA ASH)f(eHJ.1fl /cm1panbHocT b ). = - 1 S n e psoM cnY4 a e/ . 

TorAa e o STOPOH HHTepnpCTal~I-I H MU fiYAeM HMeT b A e n o C " aHTJ.1¢'oTo 

HOM" ). = 1. npJ.1 J.1CnycKaHH\.1 H3 A 4acTH~bI C 3apRAoM +e DO BTOPOM 

BapHaHTe H3 B 6YAeT Hcn ycKaTbcA 4aCTJ.1L1a C 3apRAOM - e. 
~13 CKa3aHHoro n pOACHAeTCR ¢)l.13~1 4eCK""' r, CMblCll onepemalOll4a.tX pewe 

HJ.1~1, KOTOPblC nORBIlRK)TCR B pllAe (.)u3J.14eCKHX 3aAa4 HapRA Y C Iln pH 

Bbl4H~IMJ.1 1 t 3ana3AblBa~J.1MJ.1 p elUeHHflMJ.1 . Onepe)t(alOl4"",e peweHHR npOCTO 

CQOTBeTCTBYIOT aHTH4aCTH Ll. ilM , ABHl"(~HMCR B n p OT J.1 BOn OnO)l(HOM "'" ll _ 
HanpaBneHHH . 

npoaeAeHHoe paCCMOTpCHJ.1e, omlpaK>U4eeCA Ha BeKTopHoe HC4H cne 

H\.1e, nOKa3b1BaeT, 4TO HeT Heo6xOAHMOCTH B npH Blle4eHHJ.1 AononHHTenb

HHX n OC TYllaTOB OTHOCHTeIlbHO ASJ.1neHl-lfl BO BpeMeHH 06'beKTOB C OT PH

l,aTeIlbHO~ 3HeprJ.1eH. 60nbwe Toro, H3 COOTHOWeH \.1 R HeonpeAeneHHOC 

Teo AnA 3HeprJ.1H-SpeMeHH 6E6t2h npRMO B\.1AHO, 4 T O J.13MeHeHHe 3Ha

Kd 6t AOIl)f(HO npHBOAHTb J.1 K H3MeHeHJ.1~ 3HaKa dE.04eBHAHO T aKme, 

YTO B paMK8x paCCMOTpeHHoro nOA XOA8 HeT He06xOAHMOCTH H B HCKYC

CT l3eHHOM BBeA e HJ.1H MOp.A 3anOm -i eHHI:.IX COC TOFlHHIiI C OT pYl 48Tenb H014 

3 He pr \.1ev.. 

2 .2. 05b1 YHO nOA c nOBOM BeKTOp Mbl n OHHMae M HanpasneHHblH OTpe 

3 0K npnMo~, Y KOToporo OAHH KOHe~ (~) Ha3b1B ae TCR Ha4 a IlOM, a A PY 

r o il /B/ - KOHLI OM seKTopa. n pOCTOH 3TanOHHblH CTep n<e Hb 6e3 WKClIlbi 

3 TO CKopee SblCT p oeH HblH 06'beK T. l o r Aa K8K 0 CTe p }i(He co w KallOH 

MOHHO r OBOp\.1Tb K8K 0 Be l( TOp e , OTOy.<A eC TBIlAR C A Ha4aIlO w Kanbl , 

ac E - ee KOHe~~ 

Cne~ "", a ll b HaR TeOpYlR OTHOCHT e nbHOCTJ.1 YCTaHO S\.111a , I.ITO MaTepJ.1anb

Han nHHeHKa /CTepme Hb/ n p eACTaDllfl e T C060H ~/.13H4eC KH He npOCT

pa H CT BeHHYK) Belqb , a npOCTpaHCT seHHo-speMeHHYIO KOH¢Hrypa~J.1~. Ha 
Ma TeMa T H4eC KOM ~ 3b1Ke 3TO 0 3 H84aeT , 4 TO Mbi A On)f(Hbi 3AeCb HMeT b 

Aeno C 4 - 0eKTo pOM. B CSR3H C H3 J1H4J.1 eM Y ~-B eKTopa Bpe MeHHOH KOM

nOHe HTbI s onpoc 0 AnHHe 6b1CTPOABH)!(YuterOCR CT e p )KH Sl Ha COBc eM n pOC T, 

n OC KOIlbKY paCCTOfl HJ.1e MemAY KOH~aMYI 3a B/.1CYlT OT To r o , B KaKHe MO

,.,eHTbI 6 epYTCfl HX nOIlO)f(e HYlR . OA HCl KO OTMe 4 e HHo e Tpe6os aH /.1 e - 4T06 l:.1 

c OBoKynHocTb pa3HOC TeH KQOPAHHaT - 06pa30 Bblsa n3 4-BeKT Op, Ha-

ImaA~Bae T )l(eCTKHe OrpaHYl4e HHR Ha B~6op onpe A e n eHH A n OHRTHR pen~

TUBHcTcKm"1 Al1J.1HbI./, 

* 	OopManbHO ADyxTOlle4.Uafl CHcTeMa - 3TO Dbl C T poe Hl lblH 06'beKT , To r 

Aa 	K3K neKTOp MO>KeT peanl1 3 0naTb MHIlJ.iMYM T p exTo'lI e 'tIHan CHCTeMa. 

** 5{BnJUOIltaRCfl cncAcTDHeM H 3MepJlTM b H OH npoUe g YPbl . 

4 5 
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4ro Ka CcJe T Cr. oG~cnpuHnTO rO or: PCACn C HHSi 3T0 (1 Bem14~1HbI, T O OHO 

npeAnOna ra e T OAHOBpeMe HHY~ /s AaHHO~ CHCTe Me OTC4e Ta/ 3aCe4KY 
nonO~eHHR KQ HUOB C Tep~HR . AnR ABH~y~e rocR / e He KOTOpo~ CHCTe Me 

Kl / CO CKop OC Tbn ~1 BAOflb OCH X C T ep~HR non Y4HM 

2 2 2 r--;;2
XEI(O.fl.O.O). s = - '1 = - fov1 - f:Ji · /110 .6/ 

0AeCb ' 1 - AllHHa AB H~y~erocR CT ep~Hn , fo - era AflHHa B nO Koe, 
S - HHTe psan. C T04 KH 3 pe HHR A Dy r o~ K2 - c HCTe MW An A AaHHo r o 
C T C~~HR HaHAe M 

XE2(0. e2' O. 0) . s 2 =-e~ =-p~J;-::"i:. / 12a ,5/ 

T cJ KHM 0 6p aaO M. B~4HcneHH~e B 3 TH X AS Yx c n y 4 a Ax e e nH4HHbI s2 DKa

3b1Ba~ T C R p a 3 HblMH. OAH3 KO eCflH X ~ l H Xk2 nBnR~T CR npoeK UHRMH 

OAHo r o H Toro }I(e 4 -seKTopa , TO HX Ks a Ap a TbI A Oll)!(Hbi 6 b1 Tb p aSHblMH .. 

Ha p y we HH e YKaaaHHoro Tpe fiosa HH R HHs a pHa HT HOC TH 03H34ae T, 4TO 
c09 0Ky n Hoc Tl1 pa 3HOCT e H KOOPAHHa T Xkl ~1 Xt2 He 06pa3YIOT it - Be KTo

pa , H H~MH cnOBaM~ MOMtH O CK33a T b , 4TO paCCMO Tpe HHoe o npe A e n e HHe 

He YAosn e TBo pR e T y cnoDH~ KOBapH3 HT HOC TItt. 

Ec nltl o npeAem Hb pemHItI B~1 c T CKytO AnltlHY C nOMC>I.4blO npO CT p3HCTBe H 

Hoi, 4a CHf nonypa 3Hoc TItI AB yX If -BCKT OPOB, o m1 Cb$ B31Olq 1tl X npo~ eccu 
pacnpOC T p a HeH~1Jl CBe TeJ B n p RMOM Itt ofip a TH OM Ha npaBn e HItIRX 8 Ao n b 

CTpe*HR , T O BMeCTO / 11 / Itt / 12/ GY Ae M IttMe Tb COOTB e T CT ee HHO 

2 / 2(1 ,,2). /13/XI «(3 1'1· 'I . O. 0) . s == -1 -fJ l . 

2 2 ,,2)X (1l 2 f 2, P • O. 0), s = -P 2( 1 - " 2 . /1 ~/
2 2

C y yeTOM WO pM y I1b1 npeoGp aao aaHH.A p e nnnlBlttC TC KOl1 AI1lttHbI 

10 
,. 15/P - -=-2 

I." ,,1-(31,2 

n e rKO Ha HAeM , 4TO s 2_IttHS apH a HT , a X \ Itt X~ , c n e AoB a T e nbHo , c y T b 

npOeK~HItt OAHor o Itt To r o *e It- Be KToP3. 

~3 / 15/ Bb$TCKa e T , 4TO np~ ~ ~ 1 Bce ABItI*Y~HeCR 06be KT bI n peB

pal'~ a I') T CR B CTep)j( H~1, non e p e 4HblMH pa3 MepaMIo1 KO T OPblX MQMtHO n p e

He (')pe 4b no cpa BH e HHIO c npOA OIl bHHM. 

OTMeTHM~ 4TO n o c n e AHRA $opMy n a npOC T O c n e Ay e T 101 3 npeofipa30e a 

HHl1 n o p e Hu a . eCJU1 y 4ec T b 1 4TO B CHC T CMe nO KOR CT e p * HR 

Xo (0, [0 ' 0, 0). / 16/ 
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3AI(Jl)4Ell~ E 

B CBOe epeMR 6b1no yCT3Hoon C HO CYl4e C TBOBaHHe KOHBeH~HH 8 on 

peAelleHHH n OH JlTHJl paCCTon HHl1. Y 4 e T 3Toro ¢aKT a n 03 BonRe T 3 a n H

ca T b 0606~eHHble n peoGpa300D HHR n O p e H4D , RB HO 3aBHCR~He OT n p OCT
( paHCTBeHHoro napaMeTpa o C APyro~ CTOPOHbI, nOn blT Ka Y CTpaHeHHR 

KOH8eH~HOHanbHblX napaMeTpOB , T.e . n e p eXOA K Heno c p e AC T Be HHO H3 

MepReMbiM KOOPAHHaTDM B CllY4ae 4 - n pOCTpaHCTB3 , HaTa n KHBaeTCR Ha 

ce p be3Hble T PYAHOCTH ° Ta Ko t, wa r , npH BOARutHH K Ilc Be ToBoi1 11 MeTpH Ke, 

B03HO}l(eH , nO-BHAHMOMY , TonbKO B p a MKax " npRMoyro nb HoH MOAen~1 " . 

tl Mcc Te C T e M , aHaJ1~13 B3aHMOCBP 4 1<1 Me>KAY Bpe'-1eHHblMH H npoc T 

paHcTeeHHblM/.1 KOOPAHHaTaMI1 AaeT Aon OJlHHTetl b Hbie aprYMe HTbI 8 nOllb3y 

I-1X aHanon 1H. B03MO>KHOCTb ABI1MteHI1R BcnRT b BO Bp eMeHH . 4TO B KO 

He4HOM C4eTe CBR3aHO C cy~ecTBooaHHeM aHTH4ac TH~ . MomHO pa c 

Ct-l .1Tp1-1Ba Tb KaK cnCACTBl1e OTMe4 etiHm "1 a Ha norHl1. C A PyrOH CTOPOHbI , 

Tpe6oBaHHe, 4T06b1 Bpeto1eHHaR KOOPAH HaT a RO flRnaCb KOMnOHeHTOH 

4- oeKTopa, onHCblBalOlJ.\erO penR
O 

(HBI1CTCKYJa AJU1HY , HaKna A bls aeT >KeCT

KHe orpaHH4eHHR Ha noaeAeHHe npOAOllbHblX p a3MepOB 6b1C T P OAB H>KY 
l4HXCl1 Ten . 
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TEMATMqECKME KATErOPMM nYBnMKAuwR 

OB~E~MHEHHOrO MHCTMTYTA HAEPHHX • 

MCCJlE~OBAHMR 

MHlleKC TeMaTHKa 

1. 3Kcne pHMeHTanb H3A ~H3HKa B~COKHX 3Hepr HH 

2. TeopeTH 4ec KaR ~H3HKa B~COKHX 3He prHH 

3. 3 Kc nepHMeHTanbHa R He~TpoHHaR ~H3HKa 

4. TeopeTH4ec KaR ~H3HKa HH3KHX 3Hepr HH 

5. MaTeMaTHKa 

6. RAepHa R c ne KTpOCKon HR H pa~HOXHMHR 

7. ~H3HKa TR*enwx HOHOR 

8. KpHo r e HHKa 

9. YC KopHTenH 

10 . A8ToMaTH3a~HR 06pa6oTKH 3KcnepHMeHTanbHWX 
AaHHbl X 

11 . BW4HcnHTenbHaR MaTeMaTHKa lit TeXHHKa 

12. XHMHA 

13 . TexHHKa ~H3H4ecKoro 3Kc nepHMeHTa 

14. HccneAo BaHHR TsepAWX Ten lit *HAKOC TeH 
AAepHWMH MeTOAaMH 

15. 3Kcne p HMeHTanbHaR ~H3HKa RAepHbl X peaK~HH 
npH HH3KHX 3 Hepr HR X 

16 . ~o3HMeTpHR H ~3HKa 3a~HTW 

17. Te apHR KOHAeHCHpOBaHHoro COC TORHHA 

18. HcnOflb30BaHHe pe3ynbTaTOB H MeTOAOB 

¢YHAaMeHTa n bHwx ~H 3H4ecKHx HCCneAOBa HHH 
B CMe*HWX 06na c TAx HayKH H Te XH HKH 

19 . 6H04!>H 3HKa 
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CTpenb l(OIl Ii. I I. P2-D4 - 843 
I leKOTophlC i.'JH')ll·'f UIUI 1}('JUITI,Ul t :l<l I-um npOCTpa UCTBeIlHo-nper-leJlHblX 

KOOPAII II:1T 

PaCCHl1T1Hlll l ll"r('U IJ OI IPOC n Ulloro DJICAell.H S{ KOHBeHu,H OHanbHor o 

npOCT p illlCTUl'llllOJ'O IUlptl l'1U'rp ti 11 o6oGuteJ-l l lbJe npeo6pa3 0BaHHR no
peillt.l. n oGuH'I" C'J IYllllC 11-I IPOCTP.:lJICTUa, JlanpOTHB , 06CYIlf,AaeTCR 

B03MoxmOC"'b y("rp,lIll' II lUI 1I i1 I)UMCTDOH ycnonHblx cornawellHH Ha n p H

Mepe "JJ,CK <:IPTOIJOII I'U),Q I !J I II " . olUlp~eiic)l Ita nOKau,HoHHbIt't OllbIT. 

B ee p.:lMKaX II l' Pl'XOlt '\ lJPCMull .:lM OTIIIM.nneJlH)l }of npH eM3 CBeTOBbiX 

CHTHanon n pIIIJOJ\I I' I' II, "ClIfl'J'O IlOii" MeTpHl.leCK Ofl <ilopMe. flPH 3TOM 

3aMeWlIOTCfI Bel' lll" I I,ll)l! KOOP/tll ll.1'I'L.I , O'r Me'tlaeTCfl , C p;pyroij CT OPO
Ubi, l.{TO H CJlyltnC OClhjtlllOl'O / 1 .. ·3 /-npcACT3BneIlHR !CalC npRHble cneA 

CTBHfl 4-neKTOpJ IO l t ,IJII'{,OPhl HOI'Y'f p accMaTp HBaTbcR p enStTHBHCT

CKoe ABJI)t(CIIIIC Ill' WI T h u o II Pl'I'I0 II II II n oncgeltHe n p OAOflbHhIX p<l3Me 

POB OblCTPOAU l lJII.YlIJ,lIXCH "l'JI. 

Pa60Ta DbmOJIIIl'II;1 II 11'IOnp. I 'I'OPHII IJWCOK HX 3HeprHn, mUlH. 
C00611leJtHC OGbe/.lHJIC'I1I () I ' O IItiCTIITYT3 RACPHhlX Hccnc.noBaHHR. .Qy6Ha 1984 

fiepenOA O. C • 13111101'1), tJJ.OlJu/'i 

Srrel'tsov V. U. P2- 84 - 843 
Some Consequence s o f Space-Time Coord i nate Re l a t ivisation 

The problem of explicit i. n t roduction of conventiona l space 
parameter lnlo lha Lorentz general i z ed t ran sforma tions is 
considered. In the genera l case of 4- space , on the con tra r y , 
a possib ilily of e limina t ing the parameters of condi t i onal con
ventions i. s discussed taking as an e xample the ItCartesian 
roodel 

ll 
based on loeational expericnce , \1ithin it s f r amewo r k 

t he transition to times of sending and r e ception of light 
si r,nals leads to the "l i ght" metr i c f orm , al l fo ur coordinates 
bei ng changed. It is noted, from t he other side, that in the 
casc of a common (1 +3 ) representation t he relativistic motion 
back ill li.me and bchaviour of l ongitudina l dimensions o f fast
moving hod j,t'S ('ould be considered as direct consequences of 
4 - v ec l or itlgl' l,rn . 

The illV(' 11 1 i",<lL i ull hns been performed at the Labo r a t ory of 
High EI1(.'rg i~·IJ . JINH. 
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