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1. BBEnEHHE 10 BpeMeHHO~ aH~30TPon"" 1 

PaHee np~ p aCCHOTpeH~H BonpocoB, Kaca~~xc~ on peAeneHMA no
HATHR OAH08peMeHHOCT~ pa3HOMecTH~x C06~TM~ B T eop~~ OTHOCHTenb 
HoeTH, 6wno yCTaHOBn~HO cneAY~ee/l/ . 4T06~ nonY~ ~T b 06o~eHH~e 
npe06pa30BaH~~ nOpeH4a ~ 3 06~4H~x cne~~ an b H~X npeoGpa30BaH~~ , 
Heo6xo~I'IMO npO~ 3 B eC TI-1 8 nOClleAHH.X a aMeHY B p eMeHHWX KOOP.Q~ H aT 

t ~ t - 1.. (_1 ___1_) X . 11. 1I 
2 C , C2 

3Aecb C1 H C2 - CKOPOC TH pac npOCTpaHeHHR CBeTa 8 npAMOM H 06
p aT HOM HanpaBn eHHAX 

2C = (-1 e 2C • ( 1 _ , )- 1 C • 11.21 1 2 

( - /apeHeHHoi'l / napaMeTp Peiixel1H6axa / 0 < ( < 1/. OGutenpHHRToMY 
o npeAeneHHO OAHoepeMeHHOCT H COOTBeTCTBYCT t = 1/ 2 *, 

nonaraR C=- e ll C = - C H BBOAR cpeAHee 3Hal.leHI<o1 e 06paTHo Y!e 
CKOpO C-H t 

- -I 1 1 1 
C = 2( a'~ )' /1.31 

nepenHweM / 1.1/ B BMAe 

- ,
t .... t -C- x . 11.1 '/ 

MO.HO cKa3aTb, 4~O 3ACCb MW HMeeM Aeno co ceoero po~a Kru l1-16po
BO~HblM n p e06pa 30SaHl1eH speMeHI.ot:; )(OOPA~HaTW 14 ' . Ha OCHOaaHI-lH 

/ 1 .1/ anA KsaApaTa ~HlepBana 6YAeM ~MeT b 

, 2 = t £ _ 1_1_ _ _ 1_) ,x __ 1_ . 2 . /1.4/
C, C,C2C2 

HanOMHHM TaK*e, ~TO B paMKax AaHHoro nOAxoAa Bpe~ OTpa*CHMA 
C&eTOBOro CHrHana. nOcnaHHoro Ha6n~aTeneM H3 TO~KH A e MOMe HT 

BpeMeH"1 r1 • B YAanCHHYIO aT Hero TO~Ky B. OTpa)l(eHHo r o TaM ~ 803

- lleTaJlbHoe H3Jlo.eHK~ 3 THK uonpocoll MO)KIIO Ilat\TH B lIQ-AaBUO 

Bl>lllle.,ll!1len HOHorpa4ll1H "2/ . npOllton~HeTC.f1 oCSCY*.AemIC caMOO npoBnct61

HBTeK~eH ruITep aTYi~:CM~::r::.~ ' :.1011" , 1
_~--'_"''''''~ .A. 
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span1swe rocs:! Ha3d A B MOMe HT BpeMeHI-1 [2' AaeTCfl Bbtpa)f{e HIo1}iMH 

[B = [1 + (([2 - t ) = I I + _0_ (1.2 - t 1) !1 . 5a / 
1 2C, 

HnH 

c 
' B • '2 - ( 1 - <l ( ' 2 - , 1) - '2 - -W ('2 - I, ) . / 1.56 / 

2 

HI,ut(e MbI paccMoT pHM aHtJllorH4 Hoe /1, 1/ \'KanI-16pOB04Hoe" n peo6 
pa30Batt lo1e AIl11 npoCT pa HcTocHHOii KOOPAI1HaTbI, npIo1BOAFllQea:1 T a KK<e 
K Bbl pa*eHI-1IO H ina / 1 . '-1 / . 06 cYAHM onpeAeneHJ.1e nOHRTHR npOCTp aH
CTBeHHoro nOl1mKeHI-1R / Koo PAHHaTbl / . nonY4HM 4>opMynbl AIlR o AHo ny
TeBblX CKOPOcTt:H."n p il Bblx" H I1l1eeblxll paccToRHHI71 HeCBeT OBblX CJ.1r
Hanoe 101 AP . Cy rb 3 To ro nOAxoAa, 8 06~eM. 3aKIl04aeTCR 80 eeeAe 
HIo1I-1 AonYCTIo1MOH on~TOM aHH30TpOnl-1H npOCTpaHCTBa~, 

2. 	 BBEAEHHE np O CTPAHCTBEHHO~ AH~30TPOnHH 

HTaK, P~CCMOT PI-1 M CJ1eAy~ce npe oGpa30 edHI1e AIlR KOO PAHHa Tbi X 

x_x _~ (c, - c2 )t. 	 / 2. 1/ 

KaK J.1 paHbwe / 1/ . 

C -:< 2 l 1C. c2 =2( 1-(1 ) c ' (c 1 + c2 ",2c . C1 - G = 2(2( 1-1 ) c ) . / 2. 2 / 
t	 e 

3AeCb (" 1 - npOCTpaHCTBe HHbI ~ napaHe Tp 10 < t I < 1/. 06~enpJ.1HR
TOMY onpeAeneH~~ nOH~T J.1 n paECT oRH~R cool aeT c TsyeT (I = 1/2 . 

OGo3Ha4afl CHOBa C ... C' l , c . - c:,! ~ eSDAR CPCArl1010 apl-14tMeTH
4e C KY~ CKOpOCTb pacnpOCTpaHeH~R CBeTa a npRMOM J.1 06paTHOM 
Hanpa BJl CHHR X 

"':' 	 1 " ..c ",, - - ( c+- c), 	 /2.3/
2 

MO* HO npe ACTa8HT b 12.1/ 8 8HAe 

x .... x _c t . 	 / 2. I '/ 

Ha OCHO BD HHH /2 .1 1 AnR KeaApaTa HHTepeana AeHcT8HTenbHo np J.1
AeM K B~pa*eHHIO THn a / 1 . ~ / 

2 2 ( 	 2s = x - C - c ) Xl _ C ee l 	 /2.~ /
1 2 1 

* PaHee 3 'r a n p 0 6 ,11i2.M a 3 U T p a nUHiJl i:lCb D / S ,S / . 

2 

nOA~T a BnRR /2.2/ B /2 . 1/, B~nI-1WeM $opMynbt~ QHanOrH4H~e / 1.5 / 
11 onpeAenR~He npOCTpa HCTse HHYIO Ko oPAI-1HaTY T04KH n OTpa* e HHR 
CBeToeoro CHr Han a 

XB = -Cl 1 +(l c (t 1 + t ) =- ct t ~ ( t 1 +t )e t C1 2	 /2. 5a/ 

HnH 

Xg • ct. - ( 1 _ ( I ) C (I , + ' 2l = - ~ (, 1 + (2) • 	 /2. 56 / CI2 c2 

anA npORCHeHHR ¢H3H4e CKor o c HWcn a BeflH4HH x ~ t. $Hrypl1pY~HX 
B cIlopMyn e 12 . 1/ . Mb' C110*H11" /1. s a/ " / 1. 56/ H HaWn" 

t 1 + t 2 1 J 1 '2- ' 1• I __ ( __ _ ) c . ---"-,,--'-- / 2.6/
9 	 2 22 Ct C2 

CpaSHJ.1B /2.6/ C / 1.1 / , cIlOPMYJlY /2 .1/ npeACT aSHM B BIo1Ae 

1X S _Cl2 -tl '" '2 (e l - C2) ~I : t 2 	 12 .7/2 

OTKYAa C Y4eTOM /2.2/ nonY4J.1M /2.5/. a Td Kllle Bblpa)t(eHHe 

1 	 1 
" S r (c t' 2-C2 't ) ='2 (CI2 + CI,) . 	 /2 . 8/ 

3. 	OAHOnYTE BbIE CKOPOCT~, 


"nPABblE" H "nEBblE" PACCTORH~R AnR HATE PHMbHb'X TEn 


nOI'CT asnRR 12 , 1/ 8 Cne ll. Manbl-tbie npe06pa30eaHHR n o peHua, non y 
4~M oG~eHH~e n pe 06 pa30oaH"'R nOpc H4a . Y~H T~on~~e AaHO 003MO~
HylO aHH30T pO nlo1 K) npoc Tpa Hc T o a 

, I[1 v J Ct ° 2 Ix . 1--(c 1 - C2 ) - x-v l , y. 	 /3· 1a / 
2 c 2 c2 

1'- 1[1 + 1 (c, - C ) ..Y .. J I--":,..xly . / 3 . 16/22 eli: c" 

3Aech y _ (l_y2/ c 2)- 1 2 V - CKOpOCTb HaTCpHa I1 bHO r o Tella npH 
06l11,enpHHATOM onpeAellCH.1H paCCTORHH A. C y4erc M Toro . .... TO H34ano 

OTC 4CTol K ~ - C101 CTCHbi II' ;::. 0/ ADH)f(C T CA /onpaao/ BAo n b OC'" " 

K-CHCTeM~ t H3 13. lal HaHAeM 

__~__V_C~t~C~2~______ /3.2/Vl 	 -  ll2 c ±V( C - C )/2
1 2 

3AeCb M~ TaK~e Y4nH, 4To Ha4a n o OT c~eTa K -CM CTCM~ AB~mCTCR 
COOTBeTcTBeHHQ co CKOPOCTb~ - IBne so/ DAon b OCI1 X' R ' -c MCTe V2 
M~. 

3 
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npIo1 HIo1/'IaR BO SHIo1MaHlo1 e 12 . 21 , nepen lo1we M 13.2/ B DIo1Ae 

v (1 - 0 , ) 4v' l 0 - ' I ) 
2 

VI 13 . 3/ 
2 1± ( 2', - I ) B 1 +Ii Jl 

r Ae fj = v Ie J 8 1 ::=: 2 f 1 - 1 • BWnl!1 WeM Aanee Asa COOT Howe HHR. CBR 

3wBaxJJ.tl'1e ME::)I(A Y coGoi1 " n p':1Dble" (X ~ B) '" IIlleBbie ' I ( X B A) paC CT ORHI-1A, 

"po~AeHHble cBe TOSbi M CHrHan OM ( XC ) '" Ma Teplo1anbHblH TellOM ( X T ) 

e npRMQH '" 06paT HOM Hanpd on e HH AX : 

T C T C 

X AB X AB X OA X SA
_ 

/3.4/
V, C , V2 

- c; 

c C T T 

Xu X BA v X A B KSA 

- - + - -( ) . 	 /3. 5/C, C C V, • " 2 2 

3TH COOTHOWeHIo'1.R - ClleACTBloo1 e o nbiTa. CKlla,QblBaA VI BblYHT aFi / 3 . 4 / 
H /3 . 5/ c y"eTOM /2 .2/, nerKO Ha"AeM: 

T v, 
13.6a /XAB s y- X AB 

T v2X SA =-;- X AB /3.66/ 

c CrAe X ~ ( X + X )/2 = (12 - I, )/2. npVlBlleKaH /3.3/ , n OIlY-
AB AB SA 

L4I-1M, L4TO 

21 _ 8 , 
X

T 
-+ X

l' _---,,,...:-.,,-_ 2 X • / 3.7 /
AD BA 1 _ 82B 2 A S , 

~Hbl~1-1 CIlOBa Mi-1 , CYMMa " npaBor o " 1-1 lin e Bor o " pa CC TOflHHI1 AIlR MaTe 

p HanbHor o T ena He p aSHa COOTse TCTBYlOI.i.Ie .:1 cYMMe AIlR ceeTOBoro 

CHrHana . Ho :no HMe t-I HO TO YCIlOBHe I KOTopoe Hbl Hcnollb30 eanH pa
He e ' 5/. 

Ta KI!1M 06p a30M , Tpe60eaHIo1e BblnOIlHe t-t Ioo1R l'npoCTpaHCTBeHHO~ Ka

nH6poBKH" 12.11 npHSOAHT K TOfo\Y. 4 TO CYHMa pHoe p aCC TORHlo'1 e, 

np~~AeHHoe HeCBeTOB~M c~ rHanOM B n p.RMOH 10'1 06paT HOH Han paaneHIo1R X 

Me *AY T04 KaMH A H B . B o~eM cnY L4 a e /8 1 -# 0/ 5 YAeT 6 011 bwe COOT

BeT cTBy~ero p a C CTOfl HHR AnR CSeTQBOr O CHr Ha n a . npH 3 TOM C T e n eH b 
fla HH30T pomH1 n p o c T paH c T Ba I OTHowe HI-1 e " n p a Bblx .., " neBblx ' . p a ccToR 

It ~H I GYAe T pa3J1l'1 4 Ma AllR CBeT a J.1 Ma Te p l-t anb H,blX Tell, VI 6YAeT o npe

e llATb CR Be m 11.4 111-IOi1 

T 
Q: ~_A_ =_ I + o ,-_B_ __-"""B 13 . 8/ 

XT 
SA 

1 - 0 , B 

4 

3AKIl104EH~E 

P a Hee G~1l0 YC T a HOBlleHO , 4TO 1l0Ka Ll l.10HHblH Onb1T I Ha OCHOSe 1<0

Topo ro onpeAellReTCR n OHRTlo1e paCCTORKIo1A , AonycKaeT BseAeHlo1e 

n pOCT paHCT8eHHO~ aHl.130Tpon~H. ~cnonb30saHlo1e nplo1 3TOM npOCTpa H

CTseHHOH KaIl1016poSKJ.1, n pJ.180AIo1T I< Io1HbIM, 4 e M onpeAelleHH~e paHee , 

Bblpa)l(eHJ.1RM AIlR o AHony T e Bbi x CKOPOCT eH ) " npaBblx ll H I l11e Bblx" paCC TOR

HHH An~ MaTepHall bH~X Tell . CYMMa n OClle AHIo1 X OKa3b1SaeT CA OOllbwe 

COOT BeTcTByiaqeH e e m-1YIo1Hbl AIlR c seT 0 9 0 ro Clo1rHalla . 
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