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§1. 06. o6UJenpuu.RmoM onpeoe.11euuu nou.Rmu.R 
O.IIWibl oeuxyl#ezoc.R cirtepxu.R 

KaK H3BeCTHO; npeo6pa30BaHHH Jlopenua 

x-{3ct 

yl- {32 

t'· = 

t -( {3/c)x · 

yl-{32 
/1/ 

OnHCbiBaiOT COOTHOllieHHH Me>K,IJ,Y KOOp,Il,HHaTaMH O,Il,HOrO H TOrO >Ke CO" 

6b!THH C. TOl.JKH 3peHH11 ,Il,BYX pa3niil.JHbiX CHCTeM OTCl.JeTa, ,Il,BH>KYI1IHXCH 

c nocTaTot.JHO 6onbl1IOH cKopocTbiO jv = {3 c I npyr OTHOCHTenbHO npyra. · 

<j [linn, :Mo>KeT 6biTb T<;>t.Jnee, J,IJ,ecb cnenyeT roaopHTb o paJnocnix Koop-

' ,_,IJ,HHaT napbl C06biTHH. . . · · ' · · . · 

TaKHM o6pa3o·M·, MO.>KHO ct.JHTaTb, t.JTO yKa3aHHbie npeo6pa3oBaHHH 

/1/, onpe:nenHIOT 3·aKOH H3MeHeHHH paCCTOHHHH Me>K,IJ,Y napoli C06b!THH 

/HnH ,IJ,nHHbl HeKOTOporo CTep>KHH, yno>KeHHOrO Me>K,IJ,Y TOl.JKaMH, B KOTO" 

ph!X' npOHCXO,Il,HT ,IJ,aHHhle C06biTHH/ H apeMeHHOrO HUTepaana Me>K,IJ,Y HH· 

MH npH nepeXO)J,e. OT o.liHOH CHCTeMbl. OTC'L!eTa K ,IJ,pyroii. JiHa'L!e 3TO 03" 

Ha'LiaeT; l.JTO npeo6pa30BaHHH Jlopenua OnHCbiBaiOT, B 'L!aCTHOCTH, noDe" 

,IJ,eHHe MaCI1ITa6oB H 'L!aCOB, ,IJ,BH>KYI1IHXC.ll C ,Il,OCTaTO'LIHO 6onbl1IHMH CKO,· 

pOCT.HMH. 
C ,IJ,pyroii CTOpOHbl, B cny'L!ae ,Il,OCTaTO'LIHO ManbiX CKOpOCTeH ,Il,BH" 

>KeHH.H noaenenue oTMe'L!eHHbiX o6'beKTOB non>Kno onpe,IJ,enHTbC.H npeo6-

pa3oBaHH.HMH rannne.H: · 

x'· =' X - V t '· t r =. t . /2/ 

Ho Konb cKopo nepexo,IJ, oT npeo6pa3oBaHHii Jlopenua K npeo6pa-

3oBaHH.HM rannneH CBH3aH c neo6xonnMbiM BbmonnenneM cne,IJ,yrol1Iero 

cneunanbnoro ycnoBHH · Ill : · · 
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• 

x .<< ct , /3/ 

TO BBO.IJ.HMbie ·a penn:T.HBHCTCKOM cnyqae noHHTHH I cKa:JKeM, ,IJ,nHHbi ,IJ,nn

:JKyll(erocH CTep:JKHH/ He ,IJ,On:JKHbl npOTHBOpe'-IHTb 3TOMY ycnOBHIO, ecnH. 

/) JTOnbKO B H3MepHTenbHOH npm:~e,IJ,ype, Ha KOTOpOH 6a3HpyeTCH BBO,IJ,HMOe 
1 lDOHHTHe, He ucnonb3YIOTCH Henocpe,IJ,cTneHHO cneTOBhie cnrH~nhi. A TaK 

" KaK cornacHo o6ll(enpHHHTOMY onpe,IJ,ene.HHIO ,IJ,nHHoii .IJ.BH:JKyll(erocH 

CTep:JKHH H83biBaeTCH paCCTOHHHe Me:JK,IJ,y O,IJ,HOBpeMeHHblMH nono:JKe-

HHHMH ero KOHUOB ( /),x = e, /),t = 0}, TO B COOTBeTCTBHH C npe,IJ,bi,IJ,y• 

ll(HM YTBep:JK,IJ,eHHeM Mbl BbiHY:JK,IJ,eHbl llOCT8BHTb llO,IJ, COMHeHHenpaBOMep-

* HOCTb YK838HHOrO onpe,IJ,eneHHH . 

Cne,IJ,yiOll(He Hll:JKe paccy:JK,IJ,eHHH npH3BaHbi no,IJ,KpenHTb c,IJ,enaHHbiH 

BblBO,IJ,. 

§2. 06 U3Mepeuuu O.llUHbl oauJtCyfllezocJl cmepJtCHJl 
c noMOUJb10 'Jacoa u caemoa&IX cuzua.lloa 

1. KaK 6bmo noKa3aHo paHee hi , ucnonh3o~aHne~o6ll(enpnHHToro 
onpe,IJ,eneHHH llOHHTHH ,IJ,nHHbl ,IJ,BH:JKyll(erOCH M8CUITa6anpHBO,IJ,HT K Tpy,IJ,

HOCTHM npH paCCMOTpeHHH "MbiCneHHOro" 3KCnepHMeHTa /CM., Hanpu

Mep, I 41 /no pacnpocTpaHeHHIO cneTa B,IJ,Onh ,IJ,BH:JKyll(erocH /n Hanpan

neHHH ocu OX I cTep:JKHH. 

ITpH 3TOM OK83biBaeTCH, '-ITO ·ecnH CBeTOBOH CHrHan 6hm HCllyll(eH 

H3 TO'-IKH I I x =0, t =0/ /eM. puc. 1/, npn'-leM TO'-IKa S xapaK~ 
TepH3yeTCH *" KOOp,ll,HHaTaMH S (f, 0). , TO TO'-IKa S

2 
,IJ,On:JKH<f. onpe,IJ,e

miTbCH Tor,IJ,a /n MOMeHT npuxo,IJ,a Ty,IJ,a cneTonoro cnrHana/ cne,IJ,YIO}UH

MH KOOp,IJ,HllaTaMH: 

s 
2 

e f3 2 
[--(1- ), 
1-{3 1+(3 c 

e 

* ITo 3TOMY nono,IJ,y eM. TaK:JKe 

1 
1-{32], 

hi 

/4/ 

** B cooTneTCTBHH c o6ll(enpHHHTbiM onpe,IJ,eneHHeM noHHTHH ,IJ,nu
Hhi ,IJ,BH:JKyll(eroCH CTep:JKHH. 

4 

r,IJ,e v (= {3c) - cKop< 

,IJ,Ba:JK,IJ,bi nocnonb30Ba . 

pexo,IJ,a K K0 
- CHCTeM 

CBeTa H3 0
0 

.B · S . H D 

CHCTeMe. 

llcnonh3YH /4/, 
.HHH cneTa KaK qacn 

Ha npeMn tis npox< 
. . . 2 u 

nHTbCH nenH'-IHHOH: 

v 
cneTa 

rs 
.... tIS· 

. " 

ITo aHanorHH c 3THM 

6y,IJ,eM HM.eTb: .• 

"V =. 
s s 
1~ 2 

t.~·- ··s 
1. 2 

TaKHM o6pa3o~ 
naCHO KOTOpOMY CBe1 

en CO CKOpOCTbiO, llpl 

qTo6bi ycTpam 

neT· HHOro BbiXO,IJ,a, Kl 

nenun- nonn:Tn.ff ,IJ,miH:t, 

na11noro /Hapn:,IJ,y c < 

"Mbicnemi:oro onhiTa '' 
· · ·2. Tpy,IJ,no.cTeii, 

e·cnu onupaTbcn: Ha 1 

CTep:JKHH, OCHOB8H~OI 

ll3MepuTeni.naH npou 

· . Mep; -Ha KnacouqecKE 

. ca:r.m cny:JKnT. npall(aiC 

. BeHHO. ITpH 3TOM CKO: 

noii, KpoMe Toro, 3.IJ.t 

K8UHH. 

llTaK, 6y,IJ,eM Ha 

un nonycyMMY . pace 

cl'ep:JKnn: /T; I .· I .D.O n 

. HH l!~ I 2 y: 



/3/ 

/cKa:>KeM, ,AnHHhl ,ABH· 

3TOMY ycnOBHJO, ecnH 

5a3HpyeT"CH BBO,ll;HMOC 

roable curnanhi. A TaK 

IJ;ITHHOH ,ll;BH:>Ky~erOCH 

pe¥eHHhiMH nono:>Ke

rBCTCTBHH C npe,Ahi,Ay· 

tCOMHCHHenpaBOMep· 

),ll;KpCITHTh C,AenaHHhiH 

;mepxHJI 
1106 

aanueo6~enpHHHToro -----/ :a6a.npHBO,ll;HT K Tpy,A· 

mMeHTa /eM., nanpu

:>KYil\erocH /a nanpaa-

i curnan 6Lm ucnymen 

eM TOtJKa S xapaK~ 
1 

S i ,Aon:>Kna onpe,Ae-

l curnana/ cneJJ;YIOil\H-

/4/ 

meHHCM ITOHHTHH ,AnH· 

.., 
l 

\ 
·-1 

I 

l 

r.Ae v (={3c) - cKopocTh .ABH:>KCHHH cTep:>KHH B K -cucTeMe. 3JJ;ech Mhi 

,ABa:>KJJ;hi aocnonh30Banuch npeo6pa3oBaHHHMH JlopeHu;a: cnaqana JJ;nH ne

peXO,Aa K K0 
- CHCTCMC H paCCMOTpCHHH TaM npou;ecca pacnpOCTpaHCHHH 

caeTa H3 0
0 

B S H nocne,Ayro~ero o6pa THoro nepexo,Aa OT K
0 

~ K K -
CHCTCMC. . 

HcnonL3YH I 4/, MO:>KHO naiiTH ,Aanee, 'ITO cKopocTh pacnpocTpaHe

HHH CBCTa KaK lJaCTHOC OT ,AeneHH.fl nyTH [. S2 , npOH,ll;CHHOrO CBCTOM, 

Ha apeMH tIS npoxo:>KJJ;eHHH :noro nyTH B K - cucTeMe 6yJJ;eT. o:ripe,Ae-
. . 2 ~ 

nHTbCH BCnHlJHHOII: 

v 
CBeTa 

IS 
2 

.--· 
tIS 

2 

c [ 1 + {3 (1 - {3)] . /5/ 

llo ananorHII C 3TIIM JJ;nH CKOpOCTII ,ll;Bli:>KCHIIH npaao:ro KOHIJ;a CTCp:>KHH 

6yJJ;eM HMCTh:. 

s s 
v 1 2 

ts. ·s 
v(l-{3)· /6/ 

1 2 

TaKHM o6pa3oM Mhi nonytJHnll napa,AoKcanhHhiH pe3ynLTaT, cor• 

naCHO KOTOPOMY CBCT OT TOlJKII I K TOlJKC S 2 B K - CHCTCMC ,ll;BIIran· 

CH CO CKOpOCThiO, npeBhiWaiOmeii c . . 
'IITo6hi ycTpaHIITh B03HIIKWYIO TPY.AHOCTh, y nac, no-BH.AIIMOMy, 

HCT'IIHOrO BbiXO,Aa, KaK TOnhKO OTKa3aThCH OT o6~enpHHHTOrO onpe,Ae· 

neHIIH ITOHHTIIH ,AniiHhl ,ABII:>Ky~erOCH CTep:>KHH, cy~eCTBCHHO IICITOnh30· 

BaHHOrO jnapHJJ;Y C !lJopMynaMU Jlopenu;a/ npu· paCCMOTpeiUIII ,AaHHOPO 

"MLicneHJioro onhiTa". 
'2. Tpy,AHOC.Teii, ITO,A06HbiX OTMClJCHHOH, B006~e MO:>KHO 1136ekaTh, 

e-cn11 on11paThCH na ,Apyroe onpe,Aenenlle nonHTUH ,AnHHhi JJ;Bmlcy~erocH 

cTep:>KHH, ocnoaannoe Ha IICnonh30BaHIIII qacoa 11 caeTOBhiX c11rnanoa. 

li3Mep11Teni>HaH npou;e,Aypa B 3TOM cnyqae MO:>KeT 6a3upoaaTbCH, nanp11· · 

. Mep, .na KmicCIIlJCCKIIX MCTO,AaX <l>H30 llnWAparo·<I>rKo, B KOTOpbiX qa

caMII cny:>KIIT apa~aiO~IICCH 3y6~IaTOC Koneco Unll 3CpKano, COOTBCTCT· 

. BCHHO. llpll 3TOM CKOpOCTb CBCTa Mbl 6y,AeM ClJIITaTh 3a,AaHHOH BCnlllJII• 

HOH, KpoMe Toro., 3JJ;CCh MO:>KHO nonh30BaThCH TaK:>Ke MeTO.AOM pa,Auono-. . . 

KaiJ;Hll. 
liTaK, 6yJJ;eM Ha3biBaTb ,ll;nifHOH ,ll;BII:>Kymerocn B CUCTCMC K CTCp)K·. 

HH nonycyMMY paCCTOHHIIH, npoH,ACHHhiX CBCTOM OT neaoro KOHIJ;a 

cTep:>KHH /T. I I .AO npaaoro /T. S 2 I 11 o6pa THO KneBOMY Konu;y cTep:>K-

HH /T. J 2 y: 
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e = ~ (IS2 + S2 / 2 ) •. ·/7/ 

BocnOJihJOBaBlliHCh ~anee npeo6paJOBaHHHMH nopeuua, HaH~eM, qTo 

e eC' 
/8/ 

)1-{32 .... ' 

r~e e
0 

• ~JIHHa ~aHHOrO CTep:>KHH B nOI<Oe; _ 
TaKHM o6paJoM,c ToqKH JpeHHH .paccMaTpuaaeMoro onpe~eneHHH 

6y~eT npOHCXO~HTh Y~JIHHeHHe, a He COKpaLQeHHe MaCmTa6a B peJ.yJihTa· 
Te ~BH>KeHHJI. 

C yqeTOM Toro, qTo $pOHT c!lJepuqecKOH BOJIHhl, HcnyLQeHHOH, CKa· 
>KeM, HJ H.aqana Koop~unaT B Ko - cHcTeMe, no ua6mo~enHHM HJ K -
CHCTeMhl 6y~eT HMeTh !lJopMy 3JIJIHnCOH~a BpaLQeHHH, BhiTHHyToro B~OJih 
ocu OX c nonyocHMH OY = Ol=f H 0X=e 0 (1-{32)-'h. ~nH ~nHHhi 
CTep:>KHH, npOHJBOJihHO OpHeHTHpOBaHHOrO OTHOCHTeJihHO OCH OX 
BMeCTO !lJopMyJihl /8/ 6y~eM HMeTh . 

e 
eo j (1-(3

2
){:3

2
sin

2 e 
--===-' 1 v 1 - f3 2 r 1 - f:J cos e J 2 

3~eCh 0 " yron Me:>K~y nanpaBJieHHeM nOChiJiaeMoro CBeTOBOrO CHr· 
uana H ochro OX . 

3. B JaKnroqenue ~annoro naparpa$a ocTanoBHMCH ua o~noM ao
npoce o6LQero xapaKTepa, nenocpe~CJ:Benno KacaroLQerocH npe~hi~yLQe
ro paCCMOTpeHHH. 

llo~qepKHeM ~nH 3Toro, qTo o6Liqno ~nH Toro, qTo6LI nonyqHTh 
JaKmoqeuue o noae~eHHH MacmTa6oa B penHTHBHCTcKoM cnyqae ucnoJih -.. 
JYIOT !lJopMyJihl npeo6pa30BaHHH nopeuua, B KOTOphiX HanaraiOT onpe~e • 
JleHUhie Tpe6oBali.HH Ha BpeMeHHYIO KOOp~HllaTy /B COOTBeTCTBHH C TeM 
HnH HllhiM onpe~eneuueM ~nHHLI/: · 

O~uaKo J~ech ua~o yqHThiBaTh To, qTo y:>Ke ua 6onee pauHeM 
3T.ane DOCTpOeHHH paCCMaTpHBaeMOH Te'opHH • npH BhiBO~e npeo6pa30" 
BaHHH nopeuua HJ OCHOBHhiX DOCTynaTOB cneuHaJihHOH TeopHH OTHOCH· 
TeJihHOCTH, $aKTHqecKH -y:>Ke BBO~HTCH onpe~eneHHe DOIIHTHH paCCTOHHHH 
C TOqKH JpeHHH paJJIHqHhiX CHCTeM OTcqeTa, B qacTHOCTH, BKJIIOqaroLQee 
B ce6H, oqeBH~HO, H onpe~eJieHHe DOHHTHH ~JIHHhl ~BH>KyiQerocH CTep:>KHH. 

6 

-~a 

.4 

} ,~, 

-::.- /' 

~eHCTBHTeJihHO,_ F 
CHCTeMhl OTcqeTa K ~p) 
o6paTHO I .n:on>KHbl HMe~ 

x'-- ct'· = h (x. 

x'- +·_ ct~- =· fl.(' 

TO Mhl $aKTHqe CKH onpe 
paCCTOHHHe, npOH~eHHC 
TOqKH. 

Ho nocne~nee on 
qTo HUOe, KaK paCCMOT] 

· Hhl, 6aJHPYI~LQeecH ua 
. B CBHJH c HJno>Ke 

BMeCTO o6LQenpHHHTOrO 
roM. 

B nonhJY 3Toro'.r 
OTHOCHTeJihHOCTH npOC1 
~eJIHTh TOJihKO C noMOLQ 
Mep hi /. . 

Hu:>Ke B KaqecTB· 
napa~oKc TpancnopTep< 
npHHHToro onpe~eneuu' 
paJpernaeMhiH B paMKax 

PaccMoTpHM ~nH 
poro A u·B yKpenneHhl J 

cociaanHeT L A 8 • llp: 
C ~HaMeTpaMH. lli~HBOB, 
qennhie /Manhie/ aem 

*'3~ecL.h Hll ·J 
~eJIHIOTCH BnOCJie~CTBHI' 

JIOBHH TOrO, qTo TOqKa I 

CKOpOCThiO. V • · . 

** 3To o6ycnoaneH< 
ne_ C06CTBeHHOe BpeMH J 

paJOM CBHJaHo c Koop~l 

.. 



·/7/ 

/8/ 

BaeMoro onpe.neneHH.R 
mcuJTa6a n peJ.ynhTa-

Hw,ucnymeHHoli,cKa
m6mo.neHHHM HJ K -
HH, BbiTHHYTOrO B,IJ.Onb 
- {3 2 )- ~ ,IJ.nH ,IJ.nHHbl 
cuTenbHO ocH 0 X 

Moro cneTonoro cur-

OBUMC.R Ha O,IJ.HOM BO
:omeroc.R npe.IJ.bi.D.Yme-

:oro, 'IT06bi nony'IUTb 
rcKoM cnyqae ucnonb-.. 
lbiX HanararoT onpe.ne-
I COOTBeTCTBUH C. TeM 

'>Ke Ha 6onee paHHeM 
u BbiBO.IJ.e npeo6pa3o
lbHOli TeOpHU OTHOCH-

. . . 
e noH.RTH.R paCCTO.RHU.R 
CTHOCTH, BKniO'IalOI.I.{ee 
BU>Kyll{eroc.R cTep>KH.R. 

~ ·I 
' 
' .-

,ll;elicTnuTenbHO, Kor.na Mbl nonaraeM, 'ITO npu nepexo.ne oT O.IJ.HOli 
CUCTeMbl OTC'IeTa K ,IJ.pyroli ypanHeHUH pacnpOCTpaHeHU.R CBeTa /Ty,IJ.a U 
o6pa THo I .non>KHbi uMeTb Iiu.n: · 

x"-- ct'· h (X. - C t) , 

x'. + ct'. = p.(x + ct), * 

TO Mbl dJaKTU'IecKu onpe.nenHeM Koop.nuHa TY HeKoTopoli TO'IKU X' (X} KaK 
paccT<).RHue, npoli.neHHoe cneToM oT Ha'lana Koop.nuHaT .no· OTMe'lennoli 
TO'IKH. 

Ho nocne,IJ.Hee onpe,nenenue, o'leBH.IJ.HO, npe.ncTann.ReT co6oro He 
'ITO H_Hoe, KaK paccMoTpeunoe Bbiiiie .npyroe onpe.neneHHe noH.RTH.R .nnu

. Hbi, 6aJHpyromeec.R Ha ucnonbJonaHHH 'lacon H cneTOBhiX curnanon. 
B CBHJH c HJno>KeHHbiM, ucnonbJonanue nocne.nnero onpe.neneHH.R 

BMeCTO 061l{enpHHHTOrO CJie,nyeT C'IHTaTb 6onee nocne,nonaTenbllbiM lila
rOM. 

B nonbJY JToro ronopHT H TOT dJaKT, _'ITO n paMKax o6meli Teopuu 
OTHOCUTenbHOCTU npOCTpaHCTBeHHOe paCCTOHHUe B0061l{e MO>KHO onpe
.nenuTb TonhKO c noMOI.I.{blO nochmKH cneT.OBbiX curnanon ** /eM., Hanpu
Mep hi /. 

§3.llapaooKc mpaucnopmepa 

Hu:>Ke n Ka'lecTne unnrocTpauuu Mbl o6cy.nuM TaK naJbiBaeMbili 
napa,IJ.OKC TpaHcnopTepa /6/ , BOJHUKalOI.I.{Uli npu UCnOnbJOBaHUH 06ll{e-. 
npunHToro onpe.nenenuH .nnuHbi .IJ.BU>Kymeroc.R MaCIIITa6a, no· ycnemno 
paJpeiiiaeMbili n paMKax nToporo onpe.nenenuH. · 

PaCCMOTpUM ,nnH 3TOrO TpaHcnopTep /eM. puc. 2/, IIIKUBbl KOTO
poro A H" B yKpenneHhl na Tnep.noli cTaHune, a paccTO.RHHe Me>K.IJ.Y HHMU 
cocTann.ReT LAB • Tipu JTOM LAB .nocTaTo'lno nenuKo no cpanHeHuro 
C ,IJ.UaMeTpaMU lli~UBOB, TaK 'ITO B nocne,IJ.yiOI.I.{UX paccy:>K,IJ.eHU.RX OTMe
'leHHble /Manbie/ aenU'IUIIbl MO>KIIO He npUHUMaTb BO BHHMaHHe. 

*. 3)::\eCb h, Hp. - DOKa HeH3BeCTHbie KOOp,IJ.HHaTLI, ,KOTOphie OIIpe-
,IJ.en.RlOTCH Bnocne,IJ.CTBHH .Ha OCIIOBaHHU npUIIQHna OTIIOCHTenbHOCTH H yc
nOBH.R Toro, 'ITO TO'IKa c dJuKcuponaHHoli KOOP.IJ.HHa Toii: (X') .IJ.BH>KeTcH co 
CKOpOCTblO V 

** 3TO o6ycnonneHO, B 'laCTHOCTH, TeM, 'ITO B rpaBHTaQHOHHOM no
ne C06CTBeHHOe npeM.R B pa3HbiX TO'IKaX npOCTpaHCTBa pa3nH'IHbiM o6-
pa30M cn.RJaHo c Koop.nuuaToli c t . 
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.· IlycTh · ,ll;anee nenTa Tpancrroinepa · rrpune,ll;.em1 B ,ll;immenue ·c ,Z~;o
eTaTolJHO 6onhiiiOii cKopoCThiO v . Tor.ria, Ka3ancicb 6hi, cornacno o6-

Il\enpHHHTOMY orrpe,ll;eneHHIO ,ll;llHHhl ,li;BH)KYII.ler'ocH MaeiiiTa6a ,li;Oll)KHO rrpo

H30HTH COKpall\eHHe ropH30HTanhllhiX lJaCTeH .neHThl H HX ,ll;llHHa ,li;Oll)I(Jla 

eoeTaBHTh 
,. 

L L 
AB /z v 2 /c 2. 

B caM OM ,ll;ene' MO)KJIO rrpe,li;CTaBHTh ce6e' lJTO B JieKOTOpbiH MO -· 

MeHT npeMeml neHTa ·y IIIKHBOB A H B /o,li;HonpeMe~Ho/ pacceKaeTcn Ha 

,li;Ba 0Tpe3Ka, KOTOpbie 3aT.eM 6y,ll;yT IIPO,li;Oll)KaTb ,li;BHr.aTbCH CO CKOpoc- .. · 

THMH v H -v B,li;Onh HarrpanneHHH AB. Ho rrocKonhKY HX ,ll;nHHhl B no
KOe COCTaBnHIOT LAB , TO B pe3ynhTaTe ,li;Bli)KeHHH OHII ,li;Oll)I(Jlbl C~Kpa
THThCH ,li;O nenntJHHhi L . 

0,!1;H8.KO, . C ,!J;pyroii CTOpOHhi, paccMaTpliBaeMble ,ll;llHllhi ,li;Oll)I(Hhl 

6biTh. paBHbl' paCCTOHHHIO Mem,ll;y IIIKIIBaMH, KOTOpoe, OlJeBH,li;HO, ·He Me

.HHeTCH rroene rrp.HBe,ll;eHHH IIIKHBOB no a·pall\eHue. TaKHM o6paJoM, Mhi 

IIPHIIInH K rrapa,li;OKCY. 

0TMeTIIM cpa3y, lJTO yKa3aHHhiH rrapa,li;OKC HBnHeTeH IIpHMLIM 

.ene,li;CTDHeM HCIIOllh30DaHHH 0611\eiipllllHTOrO orrpe.,ll;ene.HIIH IIOHHTHH ,ll;nH

Hhl ,li;BH)KYII.lerOCH MaeiiiTa6a KaK paCCTOHHHH Mem,ll;y O,li;HOBpeMeHJihiMH 

IIOllO)KeHHHMH ero KOHI.(OB. 

B TO me BpeMH HCIIOllb30BaHHe IIpOUe,ll;yphl H3MepeHIIH ,ll;llHllbl ,li;BH· 

myll\eroeH CTepmnn·c IIOMOU\hiO lJaCOB H eaeTOBhiX CHrHanoB He IIpHBO· 

,li;HT HH K KaKOMy napa,li;OKCy. 

q~06bi H3Mepl1Th ,ll;llHHY ,tiBHmyll\eHCH neHThl B 3TOM cnyqae .no~ 

IIIneM H3 · TOlJKH A /ocTaBIIB Ha neHTe MeTKY 3/ B B cneTonoii c11rHa·n 

/B,li;Ollh HH)I(Hero ylJaCTKa neHThl/, KOTOpbiH, OTpa3HBIIIHCh OT' 8 /OCTa

DUB. Ha nenTe MeTKY 2/ II B03BpaTHBIIIHCh. K MeTKe 3, II03BOnHT HaM. 

OIIpe,!J;eniiTh paCCTOHHHe Mem,ll;y MeTKaMH 3 II 2. 3aTeM 3aCelJeM BpeMH 

BhiXO,ll;a H3 A Toro cneTonoro curnana, · KOTOPhiH rrpH,ll;eT B B TOr,ll;a, 

KOr,ll;a TaM 6y,ll;eT MeTKa 2. B pe3ynbTaTe Mhi H3MepHM paccTOHHIIe 

Mem,ll;y MeTKaMH 2. II 1 H T.,ll;. 0Ka3biBaeTCH, HaiipHMep; 'ITO IIpH CKbpoc

ni V =0,5 C ,ll;llH H3MepeJIHH ,ll;llHHhl ,li;BHmymeii:cn neHThl Heo6XO,li;HMO 

rrponecTn ponno TpH II.3MepeH.HH /eM. IlpunomeHue/. Ilpu 3TOM 6y,!J;eM 

HMeTh, 'ITO L 23 = L 12 = L 31 , · a cyMMa . 3THX nenHlJHH eocTaBHT. 

L 3 2 + L 21 + L 31 = 2 L 
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T.e. 6y,ll;eT paBHa, KaK 

CTOHHHIO Mem,ll;y I.UKHB<l 

. Cne,ll;yeT ol:-MeTH 

nu hf. /eM. TaKme /1 
THmeHHbiX Ten TaK Ha3 

raiOU\aH · o,tinonpeMeHHJ 

B KaKOH·TO Mepe IIO,li;K] 

, HO, B paMKaX OTMelJeH 

MaeiiiTa6on B pe3YJ]Ln 

JierKo BH,ll;eTh, ~ 
,li;O T. B /MeTKa 3/, B1 

oTclJeTa K '. , ,li;DHmyiii 

3TOT IIYTh COCTaBnHeT 

Lo LAB. j_ 
Tor,ll;a paeeTOHHF 

HhiX CBeTOM OT MeTKII 

eTCH BenHlJHHOH: 

L 
0 

L23 

~ 
0TCIO,ll;a nerKO BH,ll;eTh., 

T.e. ,ll;eHeTBHTenhHO ] 

* OtJeBH,li;HO,.lJTO 
MeTKe 3 ona 6y,ll;eT Ja 
KaMH A H B. · 

,. 



ma B ABIDKeHHe C AO

och 6LI, cornacno o6-

iacwTa6a AOmtmo npo

rhl H HX AJIHHa AOmKHa 

'ITO B HeKOTOphiH MO· 

~~Ho/ pacceKaeTCH na 

,1\BHr.aThCH CO CKOpoc

(>nhKY HX AJIHHhl 8,, no~ 
IHH OHH ,1\0JI>KHhl COKpa-

LeMhle ,1\JIHHhl AOJI>KHhl 

>Oe, O'leBHAHO, ·He Me

• TaKHM o6pa3oM, Mhi 

.. 
KC HBJIHeTCH npHMhiM 

:,1\eJieHHH noHHTHH AJIH

:>KAY 0,1\HOBpeMeHHhiMH 

H3MepeHHH ,1\JIHHhl ABH· 

IX CHrHaJIOB He npHBO-

:hi B 3TOM cnyqae .no.~ . 

' B B .cBeToBoii cHrHan 

t3'HBIIIHCh OT. 8 /OCT a

!eTKC 3, II0.3BOJIHT HaM' 

3aTeM 3ace~IeM BpeMH 

biii npHAeT B B -r·orAa, 

H.3MepHM paCCTOHHHC 

IMep; 'ITO npH CKOpOC- · 

CH JieHThl H~06XOAHMO ~ 
HHC/. Ilpn 3TOM 6y,I\eM 

IX BeJIH'IHH COCTaBHT. 

I 

1 

T .e. 6yAeT paBHa, KaK TOrO H Tpe6yeT JIOrHKa Be~eii, YABOeHHOMY pac

CTOHHHIO Me>KAY WKHBaMH. 

,lfonoimeuue 

Cne,I\yeT OTMeTHTh, 'ITO BBe,I\eHHaH r. KaBanepH H r. Canhrapen

JIH hi /eM. TaK>Ke Is! I npH paccMoTpeHHH BonpocoB AHHaMHKH npo

TH>KeHHhiX TeJI TaK Ha3hiBaeMaH. aCHHXpOHHaH tPOPMYJIHpOBKa, npe,I\nona

raromaH 0,1\HOBpeMeHHhie H3MepeHHH B C06CTBCHHOH CHCTeMe OTC'IeTa, 

B KaKoii-TO Mepe nO,I\KpenJIHeT noJiytieHHhie BhiWe AOBOAhl. ,!J;eiiCTBHTeJih· 

HO, B paMKaX OTMetieHHOH tPOPMYJIHpOBKH TaK>Ke npOHCXOAHT YAJIHHeHHe 

MaCWTa60B B pe3yJILTaTe· ABH>KeHHH. 

JlerKO BH,I\eTh, ~TO nyTh, npOH,I\eHHhiH CBeTOM OTT. A /MeTKa 2/ 
AO T. B /MeTKa 3/, B TO'IHOCTH paBeH L 'AB . C TO'IKH 3penHH CHCTeMhi 

oTctieTa K'·, ABH>KymeiicH co cKopocThiO v BAOJih HanpaBneH~H AB, 
3TOT nyTh COCTaBJIHeT 

LAB 
JS_- v/c '· 

1 + v/c 

TorAa paccTOHHHeH L 23 KaK nonycyMMa paccTOHHHii, npoiiAeH

HhiX CBeTOM OT MeTKH 3 AO MCTKH 2 H o6pa THO K MeTKe 3 * , .onpe,I\eJIH

eTCH BeJIH'IHHOH: 

L 
0 L ___ , 

23 /J - v 2 /c 2 
· 1 + v/ c 

0TCIOAa nerKo BHAeTh, qTO npH v/c. = · 0,5 L 23 =LAB /1,5 =2L An/3, 
T .e. AeiicTBHTeJILno paBHO OAHOii TpeTH oT nonnoii AJIHHhi neHThi. 

* QqeBH,I\HO, 'ITO B MOMe~T B03Bpame~HH CBCTOBOrO CHrHaJia K 
MeTKe 3 OHa 6y,I\eT 3aHHMaTh npOMC>KYTO'IHOe nOJIO>KeHHe Me>KAY TO'I· 
KaMH A H B. 
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