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I • HepengTHBHCTCKHe npeo6pasosaHHg H sonpoc 

onpeneneaHg noagTHg nnHHbi nBH*ymerocg cTep*Hg 

KocHeMCR Bonpoca onpeneneHHR ITOHRTHR nnHHbl nBH*ymeroCR CTepxtHR 

(B cneUHanbHOA TeOpHH OTHOCHTenbHOCTH) C TO'IKH apeHHR HepengTHBHCTCKOrO 

npH6nH*eHHR. 

KaK HasecTHo, nnHHoA nBH*YmerocR cTep*HR Ha3biBaeTcR paccTORHRe 

Me~y onHOBpeMeHHblMH nono*eHHgMH ero KOHUOB. J1Hb!MH cnOB8MH1 p83HOCTb 

MOMeHTOB BpeMeHH 3aCe'IKH nono*eHHA ero KOHUOB (~ t) pasHa Hymo. C 

npyroA CT0p0Hbl1 B CHCTeMe OTC'I~Ta K' 1 rne llSHHbiA CTep*eHb ITOKOHTCSI1 

COOTBeTCTByJOmaR pa3HOCTb MOMeHTOB BpeMeHH ( ~ t') 

cocTaBnR eT, cornacHo cflopMynaM nopeHna, senH'IHHy: 

~t' =--;to. 
L C 

.._, 

He paBHa Hyn10 JJ 

(I) 

3necb V - CKOpOCTb nBH*eHHSI naHHOrO CTep*HSI B CHCTeMe OTC'I~Ta K 

a l 0 - nnuHa naHaoro cTep)KHR B noKoe. 
. 4 4 

npu JlOCTaTO'IHO ManbiX CKOpOCTRX, Korna 'lneHaMH nopRJlKa v I c 

MO)KHO npeae6pe'lb no cpaBHeHHIO c 1 , nopeHnoso coKpameHHe 6yneT 

onpenenRTbCR cflopMynoA 

f _o 0-~). -'- o 2c 

B aToM cny'lae nnR Bbi'IHcneHHR senH'IHHbi ll t' MO*HO Hcnonb30BaTb Hepe-

nHTHBHCTCKHe cflopMynbi npeo6pa30B8HHft KOopnHHaT/}/: 

s 



II II 
x= (x '+ vt')(l+ _v_), t=t'U+ ..L) + 

2c 2 2c 11 

v , 
-2- X 
c 

( 2) 

llpH aTOM MOlKHO YTB9p)I(Jl8Tb 1 'ITO eCnH onpeneneHHe ITOHSITHSI ]lnHHbl JlBHlKY

IIl9rOCSI CT9plKHSI BB9Jl9HO H9ITpOTHBOp9'1HBMM o6p830M1 TO nony'I89M8SI C no

MOIIlbiO <jlopMyn ( 2) BenH'IHH8 ~ t~ JlOnlKH8 COBIT81l8Tb C rrpHB9Jl9HHOit Bb!W9o 

Ha BTopoit <jlopMynhi ( 2) HMeeM: 

II 

~t=~t'O+-v __ ) +...!..ax'. 
2c Ill c2 

0TCJOJl81 nonaraH L\ t = 0 1 JISAJleM: 

L\ t ,N ~fo(l- ~) 
c 2c2 • 

TaKHM o6p830MtiTOny'I9HH8H BenH'IHH8 OTnH'I89TCSI OT npHB9/l9HHOit BMW9 

H8nH'IH9M BTOporo 'lneHa B CK06K8X1 KOTOpbiA B paMK8X p8CCM8TpHB89MOrO 

rrpH6nHlKeHHSI He MOlKeT 6b!Tb OT6poweH. 

'lfTO K8C89TCSI onpeneneHHSI ITOJl06Horo ITOHSITHSI JlnH BpeMeHH1 TO B 9TOM 

cny'lae npoBeneHHe aHanorH'IHoA npoueJlypM He npHBO/lHT K npoTHBope'IHHM. 

Bee aTo naeT HaM ocHoBaHHH nyMaTb, 'ITO o6menpHHBToe onpeneneHHe 

•lOHSITHSI ]lnHHbl llBHlKylllerOCSI CTeplKHSI1 no-BHJlHMOMYt COJleplKHT B ce6e He-

-KOTopyiO Henocne]lOBaTenbHOCTbo 

U • 0 B03MOlKHOCTH llpyroro onpeneneHHSI ITOHSITHSI 

JlnHJihl JlBH~ymerocH cTep~HB 

KaK HaBecTHo, JlnHHoA JlBHJKymerocH cTeplKHB H83biBaeTcH paccTOHHIIe 

Me)I(Jly OllHOBpeMeHHbiMH ITOnOJKeHHSIMH ero KOHUOB. 

He cymeCTByeT HHK8KHX nperrHTCTBHA TOMy1 'IT06bi onpenenHTb 9TO no

HHTHe H9CKOnbKO JlpyrHM o6p830M. HanOJK9HHIO STOrO BOrrpoca H CBH38HHOA 

c HHM H3MepHTen&aoit npouenypbi Mbi H nocBHTHM aawe nocnenyiOmee paccMoT

peHHe. 
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llpH BBe]leHHH HOBOrO onpeneneHHH Mbl 6yneM OITHp8TbC 

onpeneneHHe nnHHbJ noKosmerocs cTepJKHB c noMOIIlbiO 'lacoB 1 

HanoB. 

llpencTaBHM ce6e nns aToro aa6n10naTens c 'lacaMH, aaxo 

0/lHOrO (JlnH onpeneneHHOCTH neBoro) KOHU8 CT9plKHSio llyCTb 

MeHH t ~ = 0 OH OTrrpaBnHeT CBeTOBOA CHrHan. 'tfepea He 

~ t '= r CHrHan OTp8lK8eTCH OT rrpaBoro KOHU8 CT9plKHSI 

Hasan B MoMeHT BpeMeHH t ; = 2 r • B aToM cny'lae aa6n10, 

'ITO H3M9p9HH8H HM JlnHH8 CT9plKHSI (B ITOKoe) COCT8BnHeT f = 
0 

llpencTaBHM ce6e Tenepb npyroro Ha6niOnaTenH, KOTop: 

cHcTeMe oTC'I~Ta K 1 OTHOCHTenbHO KOTOpOit YK838HHblit CT 

CH CO CKOpOCTbiO V BJlOnb OCH OX ( B CTOpOHy B03p8CT 

Mbi 6yneM aaabJBaTb nnHHoit llBHlKYIIlerocs cTeplKHH BenH'IHJ 

1 f = 2 c t 
11

, 

rne t 
2 

- BpeMH, H3Mepeaaoe BTOpbiM aa6niOJl8TeneM no er 

TeMe K H COOTB9TCTBYIOIIl99 MOM9HTy Bp9M9HH t '
2 

x/ • 

Mynbl flopeHU8 1 Mbl MOlK9M H8itTH1 'ITO p8CCTOSIHHe1 npoAnell 

neBoro KOHU8 K npaBOMY ( TY.Il8) 1 COCT8BHT: 

f =f v 
1 0 

a o6paTHO -

f2 fo V 

1+ v/c 

1-v/c 

1-v/c 

1+ v/c 

0TCIOil8 nns nnHHbJ JlBHJKyruerocs cTeplKHH ( noncyMMbJ nm 

nony'IHM 

fo 
f = t ( f 1 + f 2 ) = v 1- v 2j c 2 

x/ Tip!! 9TOM Mbl HeHBHO IIOJiaraeM1 'ITO MOMeHT OTT 

CHCTeMhl K COBII8JI C MOMeHTOM t 
1 

= 0 
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~l 

f 
~~ 

t 

npH BBeQeHHH HOBOrO onpeAeneHHH Mhl 6yAeM onHp8TbCH H8 H3BeCTHOe 

onpeAeneHHe AliHHbl flOKOHI!lerOCH CTep)KHH C nOMOIIIblO 'i8COB H CBeTOBbiX CHr-

aanos. 

npeACT8BHM ce6e AliH aTOrO H86liiOA8TeliH C '18C8MH1 H8XOAHIIIeroCH B6nH3H 

OAHOrO (AnH onpeAeneHHOCTH neaoro) KOHU8 CTep)KHH. nycTb B MOMeHT Bpe

MeHH t ~ = 0 OH OTITp8BliH9T CBeTOBOA CHrHan. lJepe3 HeKOTOpoe BpeMSI 

6_ t' = T CHrRall 0Tp8)K89TCSI OT npaaoro KOHU8 CTep)KHH H B03BpamaeTCSI 

aaaaA B MoMeHT BpeMeHH t ; = 2 r • B aToM cnyqae H:a6niOA8Tenh roaopHT, 

'ITO H3MepeaaaH HM AliHHa cTep)KRH (a noKoe) cocTaBnHeT f = ct' I 2 =cr 
0 2 

npeACT8BHM ce6e Tenepb Apyroro R86.1IIOA8Tensr, KOTOphlA H8XOAHTCH B 

cHcTeMe OTC'I~Ta K 1 OTROCHTellbHO KOTOpoA yK838HHbiA CTep)KeHb ABH)KeT-

CH CO CKOpOCTblO v BAOllb OCH OX (B CTOpoHy B03p8CT8HHH 

Mbl 6yAeM H83biB8Tb AliHHOA ABH)Kyl!ler6"CH CTep)KHSI BenH'IHHY 

1 f = 2 c t 
2

, 

X -oa1. 

rAe t 
2 

- speMH, H3Mepeaaoe BTOpbiM aa6niOAaTeneM no ero qacaM B c~~:c-

TeMe K H COOTB9TCTBYIOI!l99 MOM9HTY BpeMeHH t '
2 

x/ • npHBlleKaH <jlop-

MYllbl nopeaua, Mbl MO)KeM HaATH1 'ITO paCCTOSIRHe1 npOAAeHHOe CB9TOM OT 

neaoro KOHU8 K npaBOMy (TyQa), COCT8BHT: 

f =f ..; 
1 0 

a o6paTHO -

f2 f
0 
v 

1+ v/c 

1-v/c 

1-v/c 
1+ v/c 

0TCIOA8 AliH AliHHbl ABH)Kyl!leroCH CTep)KHH ( noncyMMbl AliHH f 1 

nony'IHM 

fo 
f= {-<f1+f2)= y1-v2fc2 

H f 2 

x/ flpH STOM Mbl HeHBHO rronaraeM1 'ITO MOMeHT OTIIpaBKH 110 'IaCaM 

CHCTeMhl K COBrran C MOMeHTOM t I= 0 
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I, 

TaKHM o6pa30M 1 ecnH Mbl 6yneM OITHp8ThCH Ha HOBOe onpeneneHHe ITOHH

THH nnHHbl UBH~ymerOCH CTep~HH, OCHOBSHHOe HS HCITOnh30B8HHH qacoB H CBe

TOBhlX CHrHanOB1 TO nonyqHM 1 qTQ B pesynbTaTe UBH~eHHH 6yneT npOHCXOUHTh 

ynnHHeHHe cTep~H~A, a aecoKpameHHe, KaK aTo cnenyeT H3 o6menpHHHToro 

onpeneneHHH. 
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