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BBEJI,EHI1E 

MC)KJ:{y nepC4HCJICHHhlMH B 3arJiaBHH nepBHlJ:HhlMH npOCTpaHCTBCHHhlMII 

Il0H51.THSIMH B nepeJHITHBUCTCKOM CJiylJ:ae HCT lJ:CTKOll pa3HHI.l,hl. Onn 3allaCTYIO 

onpcl{eJ151.IOTCSI Apyr 4Cpe3 J:{pyra. O):{uaKo B np11Mcneuu11 K 6h1CTphlM ,ABH)KCHII­

SIM B HX noBCJ:{CHHH Il051.BJl51.J0TC51. cyw,eCTBCHHhle OTJIIIlJ:IISI. KoHClJ:HO, 3,ACCh MO­

ryT B03pa311Th, lJ:TO BCe 3TH oco6euuocTII YllIIThlBaIOT npeo6pa3oBaHIISI Jlopeu­

u.a. 3To, 6c3yCJIOBHO, scpno, II uarna 3al{a4a COCTOHT B _npOSICHCHIIII <<q)II31IlJ:C­

CKOH>>' rrpttpOJ:{1,1 yKa3aHH0ro OTJIHlJ:HSI. Ilo OT~CJlhHOCTH 3TH BOilpOChl TaK IIJIII 

uua4C y)Ke paccMaTplIBaJIHCh pauee. [(eJib 3T011 3aMCTKU 3aKJIIOlJ:aCTCSI B IIX 

CHCTCMaTif3all,HU, a CJIC,AOBaTCJihHO, n ,AaJihHClllllCM o6ocnonamrn aJihTepnaTIIB­

m:iu, JIOKall,HOHHOH cpopMyJJttpOBKU Teopun OTHOCIITCJlhHOCTII [1,2 ]. HanoM­

HHM, lJ:TO 3Ta cpopMyJlttpOBKa B03HHKJia cpaKTIIlJ:CCKH i<aK pe3yJlhTaT IlOCJIC,AOBa­

TCJlhHOro npHMCHCHIISI TaKIIX IlOHSITIIH, KaK CBCTOBhlC HJIII 3ana3,Ah1Ba1011.l,IIC 

paccTOSIHHSI II OCHOBaHHOll na HIIX KOHll,Cllll,UH PCJISITHBUCTCKOH ,AJIHHhl [3 ]. 

1.1. 3ATTA3JI,bIBAIO~I1E 

I1JII1 CBETO BbIE P ACCTO.51HI1.5I 

·. · TTepBblM TCPMHHOM Ha3hIBalOTCSI pacCTOSIHIISI, KOTOphIC cp11rypnpyroT B BbI­

paX<CHHSIX J:{JISI 3a'rra3):{hIBalOW,IIX IIOTCHU,HaJIOB, HJIII IlOTCHll,HaJIOB Jlneuapa -

Bnxcprn, onnchrna10w,nx 3JICKTpoMarunTnoe noJJe ,ABH)Kylll,erocsi 3apSJ,Aa. Ott11 

orrpe,ACJISIIOT paCCTOSIHHSI MC)K,Ay ABYMSI TOlJ:KaMII, B3SIThIMII B pa3HhIC MOMCHThl 

npeMenn. Ha OCHOBaHIIH npeo6pa30BaHHH Jlopenu.a ):{Jill KOOp,AHHaT H 3JICKTpII­

\JCCKOro IlOTCHll,l1aJla JICrKO IlOJIYllHTh cpopMyJJy npeo6pa30BaHIIll ,AJISI 3ana3,Abl­

Ba10w,ero paccTOSIHUSI [4,5 ). Ona HMCCT BH,A 

R ref = R ( 1 ,:- /3 COS 0) y . * [ ]-I (1) 

r,Ae /3 - CKOpOCTh ,ABH)KCHHSI 3apsil{a, C = 1, 0 - yroJI MC)K,Ay uanpaBJICHHSIMH 

,ABH)KCHHSI H pacnpoCTpaneHIISI 3JICKTpOMarHHTH0ro IlOJISI, R* - COOTBCTCTByIO­

w,ee paCCTOSIHHC B CHCTCMC IIOKOSI 3apSJ,Aa (cpnrypnpy1011.l,ee B KYJIOHOBCKOM no­

TCHU,HaJle). 



B npocrpaHCTBe MHHKOBCKoro, MH Ha SI3hIKe 4-npeACTasnemrn, 3ana3Aht-• . 

BaIOrn;ee paccT0SIHH_e SIBJISieTCSI npocTpaHCTBeHHOH '-laCThIO CBeT0B0ro HJ!lf H30-

Tp0nHoro 4-BeKTopa, R~ (i = 0, 1, 2, 3), T.e. 

i L 
R1 Ri=0. (2) 

Ha 0CH0BaHHH Bbipa)KeHHSI AJISI onepe)KaIOrn;ero Il0TCHIJ.HaJia M0)KH0 Il0JIY'-llfTh 

amL/I0fH'lHYIO (1) cpopMyny AJISI onepe)KaIOrn;ero paccT0SIHHSI: 

Radv = R (1 + f3 cos 0) y • * [ ]-I (3) 

O'-leBHJJ,HO, 'lT0 npH 0 > n/2 cpopMyna (3) nepex0AHT B (1), T.e. onepe)KaIOrn;ee 

pacCT0SIHHe CTaH0BHTCSI 3ana3AhIBaIOID;HM, II Hao6opoT. TTOA'-ICPKHCM, '-IT0 

Rret 3JieKTP0MarHHTHaSI B0JIHa np0X0AHT, K0fAa pacnpocrpamICTCSI B Ha-

npaBJieHHH ABH)KeHHSI HCTO'-IHHKa, a R d - B n_poTHBonono)KH0M HanpaBJIC-
. 0 V 

HHH. 

«CBeToBoe paccT0SIHHC>> oxBaThmaeT o6a paccMoTpettHhIX noHSITHSI, Ho. '-IT0 

oco6eHHO npHMe'-laTeJibH0, 31'0 Il0HSITlle no cyrn;ecTBY HCSIBH0 npHMCHSIJI0Cb 3a­

A0Jiro AO 3ap0)KACHHSI TC0PHH 0TH0CHTeJibH0CTlJ. 11MCHHO CBCT0B0C pacCT0SIHHC 

onpeJJ,eJISICT yron a6eppau;m1. A6eppaIJ,HSI )KC cBeTa 3Be3A - ~aBHO H3BtXTH~e 

SIBJieHHe, KoTopoe Ha6JIIOJJ,MOCh BpaAJieeM eme B 1727 r. · [6 ). 

1.2. TTYTh <l>OPMl1POBAHl1.51 

CJICAYCT oco6o o6paTHTh BHHMam1e Ha cyrn;ecTBoBaHHe P0/J.CTBCHHOII Rret 

BeJIH'lHHhl, onpe)].eJISIIOID;CH cpaKTH'lCCKH pa3MCpbl Il0JISI ABH:.>Kyrn;eroCSI 3apS1A3. 

Ha30BCM ee Rf. IlpCACTaBJISIIOID;aSI ee cpopMyJia, BbITeKaIOrn;aSI H3 Il0TCHIJ,HaJia 

JlHeHapa - Bnxeprn, nMeeT BHA 

* -I 
Rf= R (1 - f3 cos 0) . (4) 

OHa onpCACJISICT paCCT0SIHHC OT 3ap51Aa AO T0'-IKH C 3aAaHHbIM 3Ha'-ICHHCM Il0TCH­

n.nana (<p = el R*), unn nonpocTy SIBJISICTCSI ypaBHCHHCM 3KBnnoTem.1,uaneii. 

OTMCTHM, 'lT0 Ha 0CH0BaHHH (4) 3KBHn0TCHIJ,H3JlhHhIC KpHBhIC HMCIOT qJOpMy 

3JiJIHilC0B, BbITSIHYTbIX B HanpaBJICHIIH ABH)KCHHSI [7 ). O'-!CBHAHO, '-IT0, KaK H 

nyTh cpopMHpOBaHHSI H3JIY'-ICHHSI B 3JICKTP0/J.HHaMHKe, · Rf 3aBHCHT OT <<cfiaKTopa 

3ana3)].hIBaHHSI>> s = ( 1 - f3 Rre/ Rret). B AaJihHCttllICM no npHllHHaM, K0T0pbIC 

CTaHyT SICHee HH:.>KC, Mb! 6yACM HCil0Jih30BaTh HMCHH0 TCPMHH <<IlYTh cpopMnpo­

BaHHSI>>. 

2 .--..,",/ 

,,,,,!" 

.I, 

f 

KaK ll3RCCTHO, nOHSITllC nynt (30Hhl) cpopMllpOBaHirn (KorepCHTHOCTll) If 

6hIJIO BRCACHO 50 JlCT Ha3aA I-1.M.<l>paHKOM [8 ). BnoCJICACTBUll OK33aJIOCh, '-ITO 

nyn, cpopMHpoRaHIISI HrpacT Ba)KHYIO pOJib B cpn3llKC*. 3ACCh Mb! XOTHM C no-· 

MOl.llhlO K,JllCCTRCHHhlX paccy)KACHllH noKa3aTb, '-ITO yKa3aHHaSI aHaJionrn B no­

RC.O,CHlUI R
I 

n 1
1 

HMCCT rny60K11ii cp113w1ecKHtt CMblCJI. KaK y)Ke OTMC'-lanoc1,, 

Rf onpc.n,cJISICT cpaKTH11CCKl1 pa3MCph1 nOJISI. CorJiaCHO COBpC~CHHbIM npeACTaB.: 

JICHllSIM, none - :no COBOKynHOCTb RllpTyaJibHbIX KB3HTOB. TT03TOMY ACl'tcTBHC 

nom1 - :no CTOJIKHOBCHIISI npo6Horo 3ap5IAa C BllpTyaJibHblMll cpoTOHaMII. TTpu 
TOM, '-IT06hI ncpCAaTb 3apSIAY ::JHcpm!O e <p 'Cal',m cpoTOHbl, O'-ICBHAHO, AOJI:.>KHbl 

06.r1aAaTI, 3Hcp"mdi TaKoro )KC nop51)].K3. Mtta'-IC roBOpSI, Ha 33A3HHOM paCCTOSI-

2 -I TT 
Hlm OT 11CT01IHUKa HX 3HCpnrn /J,OJl)KHa COCTaBJISITh Eph:::::: e [I • pHHHM3SI BO 

BH11Matt11c, '-ITO 3Hepr11si QJOTOHa E 1 = h w, 11 c y 11eTOM (4), nony'-IHM I 11 ): 
Pl 

//:::::: [w ( 1 - /3 cos 0)] - I . (5) 

TaKlfM o6pa30M, Mhl, /J.CHCTBllTCJlhHO, BnpaBe CKa3aTh, 11TO nyTb QJOPMllpOBa­

HHSI npe)].CTaBmICT COOTBCTCTBYIOl.llHH pa3MCP noJISI. 

3aMCTltJ\I TaK)KC, 11TO OTJ!ll'HIC B nOBC/J,CHHH R t 11 Rf o6VCJIOBJICHO TCM, re • 
l!TO 3JICKTPOMafHlfTHbdt IlOTCHI.VfaJI <p SIBJIIICTCII KOMilOHCHTOii 4-BCKTOpa. B 

cny11ac )KC CKaJISipHoro (HanpnMCP, ITl10HHOfO nOJIII) R H Rf BCAYT cefo1 O)].ll­
ret 

:r 

HaKOBO I 11 1. B TO )KC BpCMII, HanpllMCP, /].Jill CilHHOpHOfO, KBapKOBOfO nOJISI OT­

JIIIlllfC 6yACT np116Jllt)KCHHO onpe)].CJISITbCII BCJIII'-lllHOii In y (BMCCTO y B ncpBOM 

cny1iac). 

Ha OCHOBC o6menpmrnToro npe)].CTaBJICHll51 nOJIII ABH)KymeroCII 3apSI/l,a B 

Bll/]_C C)KaTOfO .O,IICKa 061,i1rno Jl.CJiaCTCSI BhIBOA, 'ITO nyTb qiopMHpOBaHirn AOJI)KCH 

YMCHhWaThCSI c pocTOM CKopocn1 3apnAa (cM., uanp11Mep, I 13)). XoTSI Tor.n.a, 

CTporo rosopsi, nyTh qJOpMHpoBaHIISI .O,OJJ)KCH onpC/l,CJISIThCSI pa3MCP0M nOJIII 

BTOpoii y<laCTBYIOl.llCii BO B3,llfMO)].CliCTBlllf rIOKOlll.llCl1CSI 11acn1IJ,hl, a £10:JTOMY OH 

HC .O,OJl)KCH 3aBHCCTb OT CK0p0CTII. 

1.3. BI-1,UMMbIE PA3MEPbl 

YcnoBHO MO)KHO cKa3aTh, •no s1,1we pe 111, ·wna o paccTosimm MC)K.n_y ABYMSI 

T0lJKaMII, OTH0Clll.llHMHCII K pa3HhlM o6bCKTaM (cKa)KCM, HCT01IHIIKOM ll npo6-

Hbll',1 3ap5IA0M ll.Jlll <<TO'-IC'-IHhlM Ha6JIIOJJ,aTCJICM»). HH)KC Mb] paCCMOTpHM ll0BC­

JJ,CllHC paCCT051HIISI MC)KJJ,y KpaiiHlfMII TO'-IKaMH )],Bll)Kymcrocsi TCJia B 3aBHCllM0-

* 0 ll[ll!MCIIClll111X :1roro 11omrn111 B :1ncK·rpon1111aMIIKC II flCJlllHIBIICTCKOi"I sincp11oi'1 Ql11311KC 

CM., 11a11p11Mcp. 19,101 
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CTif OT YCJIOBiflf ua6J~JO,UCHifSI. ITocKOJibKY rJiaBHhlH UHTCpec npe,ucTaBJISICT no­

Be,ueuHe npO,UOJihHhIX pa3MepoB, TO Mbl 6y,ueM ,UJISI npOCTOTbl rOROpllTh O pa3MC­

pe ,UBH)KymerocSI CTCP)KHSI. KaK U3BCCTHO, YCJIOBUC <<BU,UCHUSI>> npc,unoJiaraeT, 

I.ITO TOlIClIHbIH Ha6JIJO,UaTeJih 0,UHOBpeMCHHO qJUKCHpycT CHrHaJ1hl, KOTOphlC 6hI-: 

JIM ncnyw;eHbI B pa3Hhle MOMCHThl BpeMeHH,.CKa)KeM, KOHU,aMU CTCp)KHSI. <l>op­

MyJia; npe.ucTaBJISIIOIIlaH RU,UUMblll pa3Mep CTCp)KHSl B 3aBIICHMOCTU OT yrna Ha-

6JIJO,UCHHSI, OTClIHT1?IRaeMoro OT HanpaRJiemrn Ha cepCJWHY CTCp)KfUI, UMCCT BH,U 

R . = (l * + {J Ii R) y • 
VIS . 

(6) 

3,uecb liR = RI - R2, 

R ~ = 2s- 1 [4Y2 s2 + t 2
y-

2
sin

2
0 ± 4( Yy- 1 

sin 0 (cos0-/J)J1
12 

a Y- KpaTI.Iaihuee paCCTOSIHHe OT ua6JIJO,UaTCJIH ,!IO JIHHHU ,URU)KCHHH CTCP)KHH. 

TTpu t < < y qJOpMyJia cyw;eCTBCHHO ynpomaeTCSI H ncpCXO,UIIT R 

Rvis = t [ ( l - /J cos 0) y] - I, (7) 

T.e. B TOlIHOCTHCOOTBCTCTByeT Bbipa)KCHlflO. (l) MSI 3aml3,Uh1Ra!Om;Hx pacCTOSIIIHH. 

Cne.uyeT o6paTHTb BHHMattue Ha Ra)KHOCTb ycJIOBHSI <<BH,UCHHSI». Otto RbIXO­

,UHT ,uaJieKO 3a paMKH paCCMOTpCHHOH 3a,ua•m H onpc.l(eJisteT, uanpnMep, ,UClfCT:­

BHe COBOKYilHOCTH ,URH)Kymuxrn 3apSI,UOB. 

2.1. PEJI.SITJ1B11CTCKA51 (JIOKAU,J10HHA51) JlJIJ1HA 

PaCCMOTpeHHhie RbIUie BCJIHlIUHbl CBSI3aHI,I C O,UHOKpaTHb!M npuMCHCHHeM 

npeo6pa3oBaHIIH Jlopettu,a. t:l>tt3HI.JCCKH 3TO COOTBCTCTRYCT pacnpoCTpaHCHHIO 

3JICKTpOMaruttTHOro cnrnana B O)lHOM HanpaBJICHHH. PeJISITHBIICTCKa5I )KC ,UJIH­

Ha I 14 J onpe,ueJISICTCSI KaK noJiycyMMa .UByx CRCTOBbIX paCCTOSIHHH, T.e. HRJISICT­

CH npOH3B0,UHOH, HJIH <<.URyxnyTeBOH>>, RCJIHlIHHOH R OTJIH'IHC OT npC)KHHX, «o.u­

HonyTCBhIX>>. HanOMHHM cyTh 3TOro onpe,ueJICHHSI. 

TTyCTb H3MCpsteMhIH CTCP)KCHb ,UBH)KCTCSI B,UOJ!b OCH X (CJieBa Hanpaso). 

CRCTOBOH CHrHaJI IlOChIJiaCTCSI a HanpaBJICHHH j(BJl)KCHlHI CTCp)KHSI (0 = 0), y 

npaBoro KOHU,a OH (CHrHaJI) OTpa)KaCTCSI H B03BpamaeTCH Ha3a,U (0 = n) K JICBO­

MY KOHU,y. TTpoii.r(eHHblC CBCTOM paCCTOSIHHSI COCTaBJISIIOT 

l(O) = ( 1 + /J) t y, l(n) = (1 -/J)( y, (8) 

r.ue t - ,UJIHHa CTCP)KHSI B IlOKOC. 0TKy,ua ,UJISI peJISITHBHCTCKOH ,UJIHHbl HMCCM 

l 
Lr= 2 [' (0) + L (n)] = t y (¢opMyJia Y.UJIHHCHHSI) , (9) 

4 

b :_ 1\'· 
: ~) 
I 

~ 
iJ 
., 

Bne,ueuuoe TaKHM o6pa30M IlOHSITHC MO)KHO paccMaTpHBaTh KaK pe3yJihT3T 

o6o6memrn H3BCCTHOro pa,unOJIOKaU,UOHHOro MCTO,Ua Ha CJiyllaii 6hICTpbIX .UBH­

)KCHHii. 

)lJIHHY opUCHTHposaHHOro IlOj( yrJIOM 0 K HanpaBJICHUIO j(BU)KCHJHI CTCp)K- . 

HSI, Ka3aJIOCb 6ht, CJie,uyeT onpe,UCJIHTb Ha OCHOBC CJIC.UYIOW:HX COOTHOUICHHii: 

L=ty L=t 
X X ' y Y ' 

(10) 

0TKy.ua c YlICTOM peJistTHBHCTCKoii (<<a6eppau,noHuoii») QJOPMYJihI npeo6pa3o­

Bamrn .UJISI yrnos uaii,ueM I 15 ]: 

= y 1 - Y sin 0 I t 
[ 

/32 -2 2 ] 1/2 

( l - /J cos 0) 2 
• 

(11) 

3TO Bbipa)KCHHC COOTBCTCTBYCT MO,UHqJHKaU,HH npe)KHCro onpe,ueJICHHSI peJISITH­

BHCTCKOH ,UJIHHbl. Cornacuci eii JIOK3U,HOHHYIO ,UJIHHY MO)KHO TpaKTOBaTb TaK­

)KC K3K paCCT05IHHC OT cepe,UHHbl 0Tpe3Ka (npOH,UCHHOrQJICBbIM KOHU,OM CTCp)K­

HSI OT MOMCHTa H3JIY1ICHIISI CBeTa ,!IO MOMCHTa ero nornomemrn) ,!IO TOI.JKH OTpa­

_)KCHHSI CBCTa y npasoro• KOHU,a CTCp)KHSI. TTpaB,ua, KaK BII,UHO, TaKHM o6pa30M 

BBO,UHTCSI 3aBHCHMOCTb OT HanpaBJICHHSI. 3Toro MO)KHO H36e)KaTh, CCJIH TOJlbKO 

,U.THIHOH ,UBH)Kyw;crocst CTCp)KHSI U B o6m;eM CJIYlI3C no-npe)KHCMY Ha3hIBaTh IlO­

JIYCYMMY paCCTOSIHHii, npoii,uCHHblX CBCTOBbIM CHrHaJIOM BJJ;OJib CTCp)KHH «Ty,ua» 

u .«o6paTHO>>. nocKOJibKY see )KC OCHOBHOH o6JiaCTblO npuMCHHMOCTH Teopun 

OTHOCHTeJibHOCTH SIBJISICTCSI o6JiaCTb MHKPOJ\!Hpa, TO OKOHI.JaTC.JlbHOe peUICHHe 

3TOro BOnpoca pa3yMHO IlOCTaBHTb B 3aBHCHMOCTb OT onpe,ueJICHHSI IlOHSITHH 

.UfHIHhI BOJIHbl CBCTa, H3.JIY1IaCMOro ,UBH)KYI.lJ;HMCSI 3TOMOM. 

2.2. PEJI.SITJ1B11CTCKA51 ]lJIJ1HA BOJIHhI 

MO)KHO CKa3aTh, 1-[TO ,umrna BOJIHbl KaK npOCTpaHCTBCHHast xapaKTepnCTHKa 

_B uaCTOSim;ee BCpMSI nrpaeT ¢yn.uaMCHTa.JlbHYIO poJih. KaK H3BCCTHO, ceiillac 

BMCCTO npC)KHCro 3TaJIOHIIOro MCTpa 33 3Ta.JIOH ,UJIIIHbl npHHSITa HMCHHO ,UJIHHa 

BOJIHbl, HO, I.ITO oco6euno cyw;eCTBCHHO, BJIHSIHHC ,UBJl)KCHHSI Ha IlOBC,Uenne 3TOH 

BCJIHlIHHbl nenocpe,ucTBCHHO MO)KCT 6hITb npoBe,ueno na OilbITC. 

TTcpBbiii 3KcncpuMenT TaKoro po,ua 6h1JI Bwnonnen AiiBCOM u CnIJiy3.JIJIOM B 

1938 r. [ 16 ]. Onu u3y11a.JIH pe.JISITHBHCTCKHH 3qJqJCKT .llom1epa (3.)l. BToporo 

nopH,UKa). Ho, I.ITO oco6enno Y.UHBHTeJibHO, If3MepenHSI npOBO,UHJIHCb B IlOJIHOM 

COOTBCTCTBHH C qJOpMyJIOH (9). , 

A HMCHHO, H3MepSIJI3Cb BCJIHlIHHa 

I 
Ar= 2 [J(0) + J(n)], (12) 
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r;:ie -l(O) - Amrna BO~HhI CBCTa, II3JiytJaeMoro aTOMOM B HanpaBnemm ABIDKc­
HHSI, -l(n) - B o6paTHOM HanpaBJiemm. TioJiylJCHHOe 3HalJCHHC 

cH=-l -,l*:::::;!_ff-t* 
r 2 

IIOATBepmu10 cnpaBeAJIIIBOCTb peJISITIIBHCTCKOH cpopMyJibl y;:vmuemrn 

,l =-l*y. r 

3i:1ech A* - AJIIIHa BOJ!Hbl CBeTa, Il3JIY'-laeMoro nOKOSII.Il,HMCSI aTOMOM. 

(13) 

(14) 

O'-1.eBHAHO, '-I.TO Il3BCCTHaSI <<KJiaCCHlJeCKaSI>> npou,ei:1ypa 3aCClJCK AJl5I AJIHHbl 
BOJ!Hbl COBeprneHHO HeIIpIIMeHHMa. DOJ!bllle Toro, KaK BHJWO H3 cpopMyJihl npc­
o6pa3oBaHHSI AJISI ,l, 

,t = ,l * ( 1 - /3 cos 0) y , (15) 

y_roJI Ha6JIIOll,eHHSI COKpaI.IJ,eHHOH AJIIIHbl BOJIHbI 3aBHCHT OT CK0pOCTJI ABIDKCHIISI 

(cos 0 = {3). A :no 03HatJaeT 3aBHCHMOCTb AaHH0r0 n0HSITHSI OT CHCTeMbl 0TC'IC­

Ta, xapaKTepnCTHK0H KOTOpOH CJIY)KIIT ee CK0p0CTb ABll)KeHHSI. Ho C T0lJKH 3pC­
HllSI npHHU,Hna OTHOCHTeJibHOCTH,'IIOAo6HaSI 3aBIICHM0CTb COBepllleHH0 HCJJ,Ony­
CTHMa. HanpoTHB, onpell,eJieHHe peJISITHBIICTCKOH AJIHHbl B0JIHhI Ha 0CH0Be cpop­
MYJibl (12) HJIH II0nepe'-1.H0ro 3cpcpeKTa .Llonnepa (0 = n/2) n0JIH0CThlO 

YAOBJieTB0pSieT Tpe6oBaHHIO npHHU,Hila 0THOCHTCJibH0CTH, n0CK0JlbKY HC 3aBJI­
CIIT OT CHCTeMhI 0TCIIeTa. 

l1 eI.IJ,e 0AH0 saMe'-laHne 061.IJ,ero xapaKTepa. Tio muneMy MHCHHIO, 0TH0lIIC­
nne peJISITIIBIICTCKOH AJIHHbl K COOTBeTCTByIOw,eii BpeMCHH0H AJIHTeJll,H0CTII 
TaK)Ke ne A0JI)KH0 3aBIICeTb OT CHCTeMbl 0TC'-leTa, T.C. onpC.[ICJISITbCSI CK0p0CTI,10 
CBeTa. Tor.[la II .[IJISI IIp0II3B0JlbH0 opIIeHTIIPOBaHH0ro JIBlf)Kyw,erocsi CTep)KmJ 
6yll,eT HMeTh MeCT0 cpopMyJia YAJIHHeHirn. Mb! 3AeCb 0CTaBJISleM B CT0poue B0n­
poc 0 TOM, '-I.TO npII y'-leTe K0HelJHOCTH pa3MCp0B .[IBlf)Kyw,crocsi 061,eKTa ('-1.aCTII­
Ll,hI) A0JI)KH0 ua6JIIO.[laTbCSI 0TKJI0Hem1e OT IIpHBbT'-IHOH cpopMyJihl 3aMeAJICHmI 
BpeMeHII [ 17 ]. BIIpO'-leM, aHaJI0ffi'-1.H0e nOJI0)KeHHC Mb! cpaKTH'-1.CCKH HMCCM B 
cny'-lae 3cpcpeKTa .Llonnepa, eCJin ero TpaKT0BaTh B TepMuHax nepuoAa cBcToB61i 
B0JIHbl [18 ], IIPCJICTaBJISIIOW,CH TaK)Ke 3JieMeHTapHblH IIpOTSl)KCHHblH o6uCKT. 

3AKJIIOqEHJ1E 

MaTeMaTII'-leCKil 0TJIH'-1.Ue nepBblX Tpex IIp0cTpaHCTBCHHbIX IlOHSITHH (pac­
CT0SIHHSI, pasMepa, IIYTH) OT IlOIDITHSI AJIHHbl MO)KH0 CBSl3bIBaTb C «KpaTH0CTblO» 
IIPHMeneHHSI IIpeo6pa30B3HIIH JlopeHu,a. J1m1 lfHa,,c, B nepB0M CJiytiae 061,JllHO 
IXlBOpSIT 06 «0AH0nyTeBblX» BeJIH'-IHHaX, T0rAa np0113B0JIHYIO OT HHX - .[IJIHHY, 
M0)KHQ na3BaTb (<JIByxnyTeBOH>>. 
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8 HaCTOSIIUeC BpeM5I JIJIHHa B0JIHbI CBCTa HrpaeT Ba)KHYIO p0Jib B npocTpaH­
CTBCHHblX cooTuowemrnx: oua CJIY)KHT 3TaJI0H0M AJIHHbl. O.[lttaKo nocKOJibKY 
YCJIOBHSI ua6JIIOACHHSI COKpauiCHHOH AJIHHbl BOJIHbI 3aBHCSIT OT CHCTeMbl 0TClJe--· 
Ta, TO MO)KH0 CKa3aTI,, lJTO o6mcnp11HSITOC npeACTaBJieuue 0 C.)KaTHH ABH)KyI.IJ,e­
rocsi :naJIOHH0ro MaCWTa6a nponrnope'-1.HT npuuu,uny OTH0CUTCJibH0CTH. 

ABrnp Bb1pa.)KaeT 6naroi:1apHoCTh aKaJ1eM111<y A.M.BaJIAHHY sa noMep)KKY. 
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