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l. BBE,lJ,EHl1E 

Ocuosoii JIOKau,uouuoii cpopMyJinpoBKH Teopuu 0TH0CHTCJibH0CTH (1-3] 
CJiy)KaT CBCT0Bhle HJIH 3ana3AhlBaIOI.U.HC paCCT051HH51. B paMKax )KC o6I.U.enpHH51-

T0I'O D0AX0Aa .. Mhl HMCCM AeJI0 C Mffi0BCHHhlMH paCCT051HH51MH (AJIHHaMH). 

11MCHHO yCJI0BHC MIB0BCHHOCTH B onpeAeJICHHH DOHRTHSI AJIHHbl ABH)KYlll.CI"OC51 

CTCP)KH,51 H npHB0AHT K H3BCCTHOii (pOpMyJie C0KpaI.U.CHHR. CJICAYCT, 0AHaK0, 

D0AtJCPKHYTh, lJT0 3T0T pe3yJihTaT, no CYI.U.CCTBY, CBR3aH C TaKHM lJHCT0 a6CT

paKTHhlM OOHSITHt!M, KaK TBCPAhlH CTCP)KCffb (3TaJIOHHhlH MaCIIITa6). 

B uaCT0RI.U.ee speMR 3a 3TaJI0H AJIHHhl (paKTHtJCCKH npHHRTa AJIHHa B0JIHbl 

CBCTa. Il03TOMY peJIRTHBHCTCKaR cpopMyJia )J,OUJiepa, 0DHChlBaIOI.U.aR ee U0BCAC

HHC, T.e. U0BCACHHC npOCTettmero npoTR)KCHHOI'O OObCKTa, "A0JI)KHa CJIYX<HTb 

0TnpaBHhlM nyuKT0M 0TMetJeuuoro onpeAeJICHHR [ 4 ]. C APYI"OH CT0poHhl, D0A0-

6uy10 rn:'.H0BY AaCT HaM H paCCM0Tpeuue D0BCACHH51 CBeTOBblX HJIH 3ana3AhIBaIO

I.U.HX pacCTORHHH. 

3TH " Apyrue B0Up0Chl o6I.U.ero xapaKTepa, KacaIOI.U.HCCR pacmnpeHH51 

(o6o6I.U.CHH51) npe)KHHX UOHRTHH ua CJiytJaH 6hlCTphlX ABHX<CHHH, Mbl pacCM0T

pnM HHX<e. 

. 2. PEJlSITl1B11CTCKOE TIPEOBPA3OBAHl1E 

3ATIA3L(blBAIO~EfO PACCTOSIHl-1.SI 

PaccMoTpnM BhlpaX<euue AJIR noTeuu;naJia JlneHapa - Buxeprn 

. i 
A ,_..E!;_ 

- k. 
Rku 

(1) 

3ACCb Uk - 4-CKOpoCTb 3ap51Aa e' Rk - 4-BCKTOP 3ana3AhIBaIOI.U.CI'O paCCT0.sIHH.sI 

Rk = [c(t - t'), 1 . ...:. ?'1] ,,;,. (cT, R 1). PaAnyc seKTopa R t~ npoBCACHHhIH H3 
, , N · N 

T0lJKH HaX0)KACHH51 3ap51Aa O(t', f') B T0tJKY ua6JIIOACHH51 P(t, rj, 3aAaCTC51 Ha

npaBJICHHCM pacnpocTpaueHH51 DOJIR. TiepeXOAR K TpexMepHbIM 0603ua11eHHRM, 

uanpnMep, AJIR 3JICKTpn11ecKoro noTeHu;naJia cp = A•, nOJiytJHM 

e e 
'I' = R (1 :... tt; ) = RreP - {3 COS 0) ' 

ret P ret 



' IlpHBJieKaSI q>opMyJiy npeo6pa30BaHHSI ,ll.JISI noTeHU,HaJia H YllHThIBaSI, l{TO B 

CHCTeMe nOKOSI 3apMa noJie onHChIBaeTCSI KYJIOHOBCKHM noTeHU,UaJIOM 

• e 
cp = R*' (2) 

Haii.11.eM [5 ], llTO 

R* = R f(I - f3 cos 0)y. re 
(3) 

3To a1,1pa)KeHue onuc1,1aaeT JaKOH npeo6pa30BaHHSI JanaJJJ.hlBaiom,ero paccToSI

HH» npu nepexo.11.e OT COOCTBeHHOH CHCTeMhl HCTOllHHKa s• K S-CHCTeMe, r.11.e OH 

JJ.BH)KeTC51 co cxopocThlO v. KoHellHO, npe.11.cTaBJieHHYIO cpopMyJiy MOJKHO BhIBe

CTH TaKX<e np51MO 03 npeo6pa30BaHU51 JlopeHu,a ,ll.Jl51 BpeMeHHOH KOOp,nnHaThl. 

Ha OCHOBaHun (3) JJ.JI51 pa3JIHllHhlX JHalleHuii yr.lia 0 noJiyllttM 

0=0 R f = (I + f3)R*y = 2R*y, re . (4.1) 

cos0=f3 Rref = R*y, (4.2) 

cos 0 = {3- 1(1 -y-
1
) Rret = R*, (4.3) 

0=n/2 • -I 
Rret =Ry ' (4.4) 

0=n Rref = (I - f3)R*y = 2R*y-
1

• (4.5) 

KaK BH,nHO, nepaoe 3Hallenue Rref B TOllHOCTU COOTBeTCTByeT BeJIHl{UHe paCCT0-

51HHSI, KOTOpoe npoxo,nHT CBeTOBOH CHrHaJI B HanpaBJieHUH ABH)KeHHSI CTep)KHSI 

B paMKax onpe.11.eneHHSI pe.irnTHBHCTCKoii HJIH JIOKau,noHHoii JJ.JIHHhl [5,6 ]. Ilpu 

COS 0 = /3, l{TO COOTBeTCTByeT COS 0* = 0, 3a_na10m,eMy rpaHttl.l,y Me)K_ny nepe

,nHelI u ·Ja.11.Heii noJiyc<f>epaMu nOJISI B S*-cucTeMe, nMeeM <<q>oPMYJIY y,nJilrne

HHSI». CJiyllaii (4.3) npe.11.CTaBJIS1eT «KJiaccuqecxuii>> peJyJihTaT. Ilpu 0 = 1t/2 

uMeeM q>opMyJiy coKpam.eHnS1. HaKoHeu,, BhlpaX<eHne (4.5), xor.11.a HanpaaJic

HHH pacnpocTpaHCHHSI nOJISI " Jl.BH)KCHHSI HCTOl{HHKa npoTHBOnOJIO)KHhl, B TOl{

H0CTH COOTBeTCTByeT paCCTOSIHHIO] npoXOJJ.HMOMy CBeTOM B o6paTHOM HanpaB

JICHHH BJJ.0,!Ih CTCP)KHSI, B yKaJaHHOM onpe.11.eJieHUH. 

JI:onyCTHM, l{TO B TOllKC Ha6JI10,ll.eHHSI p 3JICKTpOMarnuTHaSI BOJIHa OTpaX<a

eTCSI H B03Bpam.aeTCSI HaJa.n K HCTOl{HttKy. OlleBHJJ,Ho; l{T() npoii.11.eHHOe CIO npu 

3TOM COOTBeTCTBYIOll.l,ee pacCTOSIHHe 6y.neT npe.11.CTaBJISITh y)Ke onepe)KaJOm.ee 

pacCTOSIHHe Radv" Tor.11.a, HanpuMep, a nepBOM CJiyqae 6yti~M HMCTh 

a B noCJie.nneM -

Radv = (I - {3)R*y, 

Radv = (1 + f3)R*y. 

2 

(5.1) ["\ 
I 

(5.2) 

.\ 

.~ 

If .. 

TaKHM o6pa30M, MO)KHO CKa3aTh, l{TO Rref(1l) SIBJISleTCSI onepe)KalOll.l,HM no OT

~OWCHHIO K Rret(O), u Hao6opoT. Boo6m.e AJISI cooTBeTCTBYIOW.HX Rref u R~dv 6y-

.neM HMeTh ,· .. 
Rref + Radv = 2R Y, 

(6) 

a KpoMe TOfO ' . 
Rref COS 0 r -, Radv COS 0 a= '1{3R*y ( I > COS 0 r > {3/ (l f {3

2
), (7 .I) 

Rref cos_ 0r + Radv cos 0 a= '1{3R*y (fl/(1 + {P) > cos 0r> 0), (7.2) 

-- R f cos 0 +Rd cos 0 = 'lRR*y (0 >cos 0 > -1). (7.3) 
re r av a "1" r 

IlOCJIC,ll.HHC COOTHOWCHHSI npoCTO OTpa)KalOT TOT <f>aKT, llTO 3KBHilOTeHU,HaJih

HhlC noaepxHOCTH 3.IICK~putJccKoro noJisi JJ.BH)KYlll.eroc.si: JapMa uMelOT cpopMy 
. ' ' 

3JIJIHilCOHAOB Bpam,CHHSI, BblHIHYTl>IX B uanpaBJICHHH ,nBmKCHHSI (7 ]. 
· · Ilpe,nCTaBHM cc6e Tcnep1, B TOlJKC p• .npyroii rnxoii )Ke JapM, IlyCTh O*-Ja

PM <<Btt.nHT» P*-Jap.si:.n no.11. yrnoM 0•, Tor.na AJISI P*-3apMa cooTBCTCTBYIOW.Hii 
- • - PO -

yroJI 6y.neT ;r + 0 • C yllCTOM 3Toro JJ.JISI Rref uau.neM 
. ' . ·2 

RPO= R* (I - 'l/3 cos 0 + f3 )y (8) 
ref _ 1 - /3 cos 0 ' 

OTKy.na,npuBJICKaSI (3),noJiyl{HM 

ROP +RPO= 2R*y. 
ref - ref 

(9) 

Ho 3TO He llTO uuoe, xaK cpopMyJia (6), cc.mi ytJeCTh, llTO 3anaJ.11.1irna10w.ee pac

CTOSIHHe .nm1 P-JapMa SIBJISICTCSI onepe)KalOlll.HM AJISI O-Jap.si:.na. Ho CCJIH B s•
CHCTeMe 3TH .nse BeJillllHHbl cosna.11.a10T, TO; C TOl{KH 3peHHSI S-cuCTeMhl, OHH cy-

. . 2 
ll.l,CCTBCHHO pa3JIHllalOTCSI, HanpnMep, R~ef(O)I Rref(1t) = 2y • 3.nech MO)KeT B03-

HHKHYTh BilOJIHC yMeCTHblH sonpoc: l{TO )KC Ha31>1BaTh paCCTOSIHHCM MC)K_ny 

3THMH 3apS1,naMH? Htt)KC Mbl eme sepHCMCSI K HCMY. 
C .11.pyroii CTOpoHhl, HMCHH0 C OTMCllCHHblMH pacCTOSIHHSIMH, Kor.na CBCT 

pacnpocTpau.si:eTCSI B. uanpaBJICHHH Jl.BH)KCHHSI CTCp)KHSI H "o6paTH0, Mhl 'HMCCM 

,ll.CJIO B onhlTC MaiiKCJihCOHa - MopJIH, KOr/].a paccMaTpHB_aeM, CKa)KCM, npo

XO)K_nCHHC CBeTOM npo,n0JihHOfO IlJIClJa HHTep<f>epoMeTpal ;YllCT 3TOfO <f>aKTa, 

T.e. ncnoJih30BaHne JIOKau,uouuoii ARHHhl BMecio Mruo'aeuuoii AJISI OObSICHCHHSI 

OTpuu,aTeJibHOfO pC3YJihTaTa onblTa (8 ], npnao.nu'.r':~ -~<q>OPMYJIC y,nJIHHCHHSI» 

,ll.JISI npo,nOJihHOfO nJIClla. 
Bo3Bpam.aSICh K HCXO,ll.HOH cpopMyJie npeo6pa30BaHHSI (3), Mhl XOTHM nOA-

4CpKHYTh, llTO BeJIHllHHa 3ana3Ab1Bal0lll,Cro paCCTOSIHHSI JaBHCHT OT yCJIOBHSI 

.ua6mo.ncHHSI H, B llaCTHOCTH, <<cl>aKTOpa JanaJ,nhlBaHHSI>> (I - p,tref). Ilo.no6uoe 

BJ'lttSIHHC Mhl HMCCM II B CJiyt.tae 3,1CKTpoMarHHTH0fO H3JIYllCHHSI CBCTa, ucnycKa

CMOfO .t\BIDKYU\HMCSI HCTOttHHKOM. 
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3. 3(1)(1)EKT llOTTJIEPA 

JlciicTBHTCJihHO, KaK HCTPYAHO BHACTh, cpopMyna, om1Cb1Baiom,asi noBCAC

Hne BOJIHOBOro •rnCJia k ncnym,eHHOll CBCTOBOH BOJIHbl 

k: = k(I - /3 cos 0)y, (10) 

COBnaAaCT C cpopMyJioii (3). TTOA'ICPKHCM, 'ITO 3ACCb, KaK H BbllllC, 0 - 3TO yroJI 

MC)KAY 3ana3AhlBalOllJ,HM pacCTOSIHHCM H HanpaBJICHHCM ABIDKCHHSI HCTO'IHHKa. 

IlocKOJihKY B onhlTax no HCCJICAOBaHHJO 3cpcpe1<Ta llonnepa ncnoJib3YJOTCSI 

cnCKTporpacpbl (CM., Hanpm,tep, (9)), T.e. H3MCpSICTCSI AJiltHa BOJIHbl, TO ncpe

nHlllCM ( I 0) B BHAC 

A= A*(l - /3 cos 0)y. (10') 

KaK BHAHO, AJISI nonepe'IHOro HJIH pCJIS1THBHCTCKoro·3QXpeKTa llonnepa 6yACM 

HMCTb <<cpopMy JIY YAJIHHCHHSI»: . ' . : ' 

A= A*y. (II) 

3TO, KpaCHOC CMCllJ,CHHC cnCKTpaJihHblX .JiHHHH n Ha6JIJOAaJIOCb B orn,nax yKa-

3aHHOfO THna. npaBAa, B OTMC'ICHHOM OilblTC (91 Ha caMOM ACJIC H3MCpSIJIHCb 

ABC BCJIH'IHHhl: Ao(0) H Ai:n:), a caM?<P<PCKT O~PCACJISIJICSI CPCAHHM 3Ha'ICHHCM: 

I . . • I 2 
A,= 2 (AB+ AR)== A (I + 2 /3 ). (12) 

O'1CBHAHO, 'ITO nOCJICAHCC Bblpa)KCHHC O'ICHb HanOMHHaCT cpopMyJiy, onpe

ACJISIJOllJ,YIO AJIHHY ABH)KyllJ,CfOCSI CTCp)KHSI B paMKaX .KOHU.CnIJ,HH pCJISITHBHCT-

CKOii nnn noKau.110HHOii AJIHHhl (IO ]. . 
3aMeTnM TaK)KC, 'ITO ypaBHettne (IO') npeACTaBJISICT co6oii YJIHTKY nacKa-

JISI HJin KOHXOHAY OKPY)KHOC;n AHaMeTpoM A *{3y. · 

_4. <l>11311qEcKA.sI CTOPOHA onPEllEJIEHH.51 

PEJI.sITl1B11CTCKI1XnoH.sIT11H 

IlOCJICAHHll H nocTaBJICHHblH BbllllC BOnpochl SIBJISIIOTCSI 'laCTblO Ba)KHOH 

npo6JICMbl o6o6m,eHHSI (paclllnpemrn) npC)KHHX, <<AOPCJISITHBHCTCKHX»,· IlOHSI

THH Ha CJiy'laii 6hlcTphl_x ABH)KCHHii. Ilpn 3TOM Ba)KHYIO ponh 3ACCh AOJI)KHO ur

paTb Tpe6oBam1c pau,110HaJihHOCTn (npocroThl). 

: , , J>aCCMOTpHM C 3'.J'OH TO'IKH 3pCHHSI onpCACJICHHC nOHSITHSI AJIHHbl BOJJHbl; uc

nycKaCMOH ABH)KYllJ,HMCSI HCTO'IHIIKOM. KOHC'IHO, COBCplllCHHO, HCpa3yMHO, 

'1To6bl 3Ta BCJIH'IHHa 3aBHCCJia OT HanpaBJICHHSI ABH)KCHIISI HCTO'IHHKa, T.C. OT 

/3, JIHHCHHO. TorAa y Hae OCTaJOTCSI Tpn sapHaHTa, KOTOpbIM COOTBCTCTBYJOT 
1 ,. -I ,. ,. H · 

11. = 11. • y , 11. n 11. y. o CCJIH Y'ICCTh, ~To B ncpBhlX ABYX CJiyqasix Hy:)l<HO cncu.n-

aJihHO noA6npaTh <<CBOH» YrJihl Ha6JIJOACHHSI, BBHAY nx 3aBHCHMOCTH OT /3 
( cos 0 = /3, p- 1 

( 1 - y - I)), TO cpaKTH'ICCKH y Hae OCTaCTCSI CAHHCTBCHHaSI B03-

.4 

l 
:':j 
,\' 
(~) 
r 

r\_'. 

u· 
i 

MO)KHOCTb - 0 = :n:/2. TaKHM o6pa30M, AJIHHOH BOJIHhl, HcnycKaCMOH ABH)Ky

llJ,HMCSI HCTO'IHHKOM,Mbl 6yACM Ha3blBaTh (no onpCACJICHHJO) BCJIH'IHHY, H3MC

pS1CMYIO Ha ocHose nonepe'IHOro 3cpcpeKTa llonnepa. 

Ho, KaK Y)KC OTMC'laJIOCh, B yKa3aHHblX.OnhlTax cpaKTH'ICCKH H3MCpSICTCSI 

cpeAHCC ABYX npeACJihHhlX 3Ha'ICHHii comacHo cpopMyne (12). B pe3yJihTaTe B 

CHCTCMC. nOKOSI S.* COOTBCTCTBYJOllJ,aSI BCJIH'IHHa A• 3qxpCKTHBHO npCACTaBJISICT 

MrHOBCHHYJO AJIHHY. A, KaK ~bl 3HacM, HMCHHO MrHOBCHHbIC paccTOSIHHSI S1BJJS1-

.JOTCS1 maBHhlM aTpn6yTOM A0PCJISITHBHCTCKott (KJiaccnqecKoii) cpu3nKn, nepe

XOA K KOTOpoii o6hl'IHO CBSl3hlBaJOT C yCJIOBHCM C ➔ oo. 

. 3TH 'IHCTO cpn3H'ICCKHC coo6pa)KCH~rn AOnOJIHSIIOT MaTeMaTH'ICCKHC pac

cy)KACHHSI. 

5. nPOCTPAHCTBO I1 BPEM.51 KAK nPOEKU,I111 

TTPOCTPAHCTBEHHO-BPEMEHHOfO KOHTl1HYYMA 

KaK CJICAYCT 113 TCOpHH OTHOCHTCJibHOCTH, cpn3H'ICCKOH pCaJibHOCTblO o6na

AaCT HC TO'IKa npocTpaHCTBa H HC M0MCHT BpeMCHH, B KOTOpbIH 'ITO-JIIl60 npo

H30lllJIO, a TOJibKO caMO co6blTHC. l1Hb1MH CJIOBaMH, BCC MaTCPHaJibHblC OObCKTbl 

B r.rnpe npci\crn11JIS1JOT co6o10 ripocrpaHCTBCHHO-BpCMCHHhlC KOHq>nrypau.1111. 

IlpocTpaHCTBCHHblC n BpCMCHHblC COOTHOlllCHHSI caMH no cc6c SIBJJSIIOTCSI CBOero 

poAa npocKU.HHMH. HanpnMcp, npocTpaHCTBCHHhliJ oTpC30K nnn spcMCHHoii 

HHTepBaJI - CYTb npoCKIJ.HH MHpoBOH JJHHHH. . 

B 11alllciI noBCCAHCBHOii )KH3HH Mhl HMCCM ACJIO c MCAJJCHHhIMH (rio OTHOlllc

HHIO K CKOpoCTH CBCTa) ABH)KCRHSIMH HJIH raJIHJICCBCKHMH CHCTCMaMH OTC'ICTa, 

ncpeXOA MC)l<Ay KOTOpbIMH OIIHChlBaCTCSI npco6pa30BaHHSIMH faJIHJICSI. B 3THX 

CHCTCMax OTC'ICTa B COOTBCTCTBHH C MCXaHHKOii HbIOTOHa npocrpaHCTBO H Bpc

MSI MoryT paCCMaTpHBaTbCSI KaK pa3ACJihHblC nOHSITHSI. 11MCHHO TaKOBblMH OHH 

H C'IHTaJIHCb B AOPCJISITHBHCTCKOH q>H3HKC. Ho 'IT06hl ncpeu-rn, HanpnMcp, OT 

OTPC3Ka MnpoBoii JIUHHH tis K npocTpaHCTBCHHOMY oTpC3KY tir• n spcMCHHOMY 
* ., ' 

HHTCpBaJIY tit , Mbl AOJJ)KHbl B3SITb ABC COOTBCTCTBYIOllJ,HC npOCKU.HH, IlOJJO)KIIB 

B ncpBOMCJiy'laC tit*= 0, a BO BTOpoM - tir* = 0. Cl)u3H'ICCKHl1 CMblCJI CKa3aH

HOro BbllllC nOHCHHM Ha npHMCpC H3MCpHTCJibHOfO npu6opa (npOCTpaHCTBCHHO

BPCt1CHHOH KOHq>nrypau.nn) - «CBCTOBblX 'laCOB». 3TOT.npn6op MO)KCT CJiy

)KJITb AJJSI nJMcpeHnsi KaK AJIHHhl, TaK n BpcMeHn, T.c. peann3oBaTh co6oii noHS1-

THS1 npocTpaHCTBa H BpCMCHH; Ho npe)KAC 'ICM nepeiiTH K cro paCCMOTPCHHIO, 

OTMCTHM CJICAYIOIIJ.CC. nocKOJJbKY raJIHJJCCBCKHC CHCTCMbl OTC'ICTa ABHralOTC.SI 

O'ICHb MCAJICHHO O_THOCHl;CJlhHO Apyr Apyra, npn nepeXOAC K ))CJISITHBHCTCKOMY 

CJiyqaJO 3THM ABH)KCHJieM MO)KHO npaKTH'ICCKH npette6pC%. Il03TOMYJ)3CCMOT

pCHHblC YCJIOBHSI CJICAYCT CBSl3bIBaTh. C co6CTBCHHOH CHCTCMOH OTcqcTa. (S*) AaH-

HOro H3MC))HTCJibHOro npn6opa. -

11TaK, «cscTOBhlC 'lachl» npeAcTaBJIHIOT co6ou 3TaJIOHHhIH cTcp)KCHh (AJJH

HhI f) c yKpcnJICHHhlMH Ha ero KOHu,ax (A n B) 3CpKanaMn. Mc)l<Ay 3cpKaJiaMu, 
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OTpa)KaSICb, 6eraeT CBeTOBOH JiylJ. Ha SI3h1Ke i-eopuu OTHOCHTe.TlbHOCTH npol\eC
CbI-pacnpoCTpaueHHSI CBeTOBOro Jiy'la (Tyna u o6paTHO) a npu6ope MoryT 6bITh 
onucaHbl )].BYMSI 4-BeKTOpaMH: 

x~B = (f le, t, 0, 0), x~A = (f le, -t, 0, 0) • (13) 

B3SIB HX IlOJIYCYMMy H Il0Jiypa3HOCTb, IlOJIYlJHM )],Ba npymx 4-BeKTOpa:. 

. '14• = err e, o. o. 0)1 ?Ci~'= (0, r. o. o). (14) 

nepBhlii ua KoTophlx uMeeT TOJihKO BpeMeuuy10 KoMimueuTy (BpeMcuuoii BCK
Top)' a BTOpoii - TOJib~O npOCTpaHCTBeHHYIO KOMUOHCHTY (npOCTpaHCTBeHHblH 
BeKTOp). MO)KHO CKa3aTh, lJTO OHH OilHChIBalOT BpeMSI H (O)].HOMe~HOC) npo
CTpaHCTBO COOTBeTCTBeHHO. Ilpu 3TOM Ba)KHO TO, lJTO tOJibKO B S*-CHCTeMC, rnc 

I* npu6op Il0KOHTCSI, 3TH BeKTOpbl 6ynyT O)],HOKOMilOHeHTHblMH. OOJihUie Toro, X 
6yneT, OlJeBH)].H0, npencTaBJISITb co6oii MrHOBeHHYIO )],JIHHY; T.e: neiiCTBHTCJihHO 
lJHCTO nope.nSITHBHCTCKOe nOHSITHe. 

6·: 3AK)noqEHHE 

PeJISITHBHCTCKHe npeo6paaoBaHHSI aana3)],blBalOUI,ero pacCT0SIHHSI. H BOJIHO
BOro lJHCJla CBeTOBOH BOJIHbl, ucnycKaCMOH )],BH)KYUI,HMCSI HCTO'IHHKOM, 0ilHCbI
'BalOTCSI 0)],HOH H TOH )KC cpopMynoii. Auamt3 nOBC)],CHHSI nepsoii BMHlJHHbl H 
.U.JIHHbl BOJIHhl (COOTBCTCTBYIOUI,CH BOJIHOBOMY lJHCJiy) Il03BOJIHJI BhISIBHTh MHOro 
OOUI,Cro C npC)].JIO)KeHHOH B CBOC BpeMSI KOHL\eill\Heii pe.nSITHBHCTCKOH (JIOKal\H
OHHOH) )].JIHHbl. 

Mbl noKa3aJIH, lJTO paane.neuue C)],HHOro. ripOCTpaHCTBCHHO-BpCMeHHOro 
K0HTHHyyMa Ha npoCTpaHCTB0 H BPCMSI B03M0)KH0 B HepCJISITHBHCTCKOM c.nyqae, 
)],JISI raJIHJieeBCKHX CHCTeM OTC'leTa. OnttCb1B3IOUI,He 3TH nOHSITHSI )],Ba 4-BCKTopa 
SIBJISIIOTCSI, COOTBe!CTBeHHO, npocTpaHCTBeHHbIM H BpeMeHHhIM. 
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