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YCHEXH ®DH3HYECKHX HAYK

K OB'bSICHEHHMIO ABEPPALIWM 3BE3]] B TEOPUH
OTHOCHUTEJLHOCTA SE

B. H. I'nnnerspapt

1, O ITIOBTOPEHWUM CTAPBLIX 3ABJ1Y}KI[EHI/II/I
B HOBBIX M3JAHUSX

O6biacHenue, LaBaeMOe TeopHe# OTHOCHTeNbHOCTH HABIEHMIO abeppa~
uUud  3BE3J, MNOABEPrIoCh NoipobHomMy obcywaennio B 20-x romax,
KOrjJa NPOTHBHUKYA TEOPUH OTHOCHTEJBHOCTH BBHLIBUIAIM 3TO OGDBACHEHUE
KaK fKoOn DpHBOIMiee K TIPOTHBOPRUHAM € HAOMOASHUAMM W HOTOMY
MOryilee CIyXWTh JIJIA OIPOBEPXeHWs Teopuu (CM., Hanpamep, '). B xozxe
JAYCKYCCHH BBEICHUIOCH, 4TO OO0bscHeHue aCeppauuu 3BE3JL He npencTab-
JAeT TNPUHIHNHAJBHBIX TPYAHOCTeR IJZ TEeOpHH .OTHOCHTEJBHOCTH W "YTO
KCTOYHUKOM 3THX KaXyLIUXCsl NPOTHBOpeYHHl -ABNFIOTCA OWMOOUHbIe. pac-
CYXKIEHHS, B KOTODHIX, BO-HePBHIX, HE YUMTEIBAIOTCH DeafbHble YCIOBHS
ACTPOHOMHYECKNX HAOMOASHMH, NPUBOAZHINX K OOHapy:KeHHIO M u3Mepe-
auio abeppauuyu 3B&2N, Y, BO-BTOPLIX, BLIBOALL CHECUMAALHON Teopuw: ©f-
HOCHUTEJLHOCTH , PACIIPOCTPAHAIOTCA HA CAyuan HeHHepunaJIbHoro JBRKE=)
HUf, TAE OHH IO CYUIECTBY HENPUIOWKHMBL o

Bonpoc 6bl1 B OCHOBHOM pasbiCHEH M IPHTOM  B. JOCTaTOYHO i1,
MEHTapHO# (hopMe B CTaTbe IMAeHA %, rie OH PACCMATPABAETCH. B paM~
Kax Cnenwa’bHol TEOPMHM OTHOCHTENbHOCTH. OAHako ¥ 3Ta - CTathi:
OMIesa He JuiicHA HeBEPHHX yTBepxIenu#t. Kpome TOro, B HeKOTORHIX:
HOBBIX W3JAHUAX, B TOM YHCAe W B TAKMX aBTOPHTETHHIX, KaK Doabuwast.
€OBETCKAA BHUVKAONEAs H3A. 2-e3, W Ip., NOBTOPAETCH YTBEDKASHHE;
4TO 3BE37HAA aGeppalud 3aBMCHT OT JBHKEHHHS MCTOYHHMKA CBETa- OTHO=:
CUTEJEHO ero npuéMHuKa, OmuOOYHOCTL 4Yero Obuia BHIICHeHa Gouce
25 Jer mHasax BO BpeMd YIOMAHYTOHR JUCKYCCHUM. CyIU,ECTByKOLU,a}I
B IWTEpaType NyTaHuia TO STOMY BONPOCY AO CHX NOP CHYKKT NOBOAOM:
it GeCIIOAHBIX TONEITOK ONPOBEpIKEeHHs TEOPMHM OTHOCHTEALHOCTH ¥),

# Cu., Hanpume , cratoio C. B, JlyxbsanoBa, ACTpOR. xkypa. 30,
302 (1953). P v E el
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D1H OOCTOATENBCTBA ¥ NOBYMIAIOT HAC BHOBB O0paTuTLCI K PaccMo-
TPEHHIO 3aTPOHYTOrO BOIpOCaA,
B Tom, uto 3B&3mHad abeppauys He 34BHCHUT OT NBUIKEHU WCTOUHH-
K2 CBera, Haubosee HarJgiHO yOexnaeT OpuMep, KOTOPHIE TaKwe IpH-
BOAMJCA BO BpeMsi JAuckyccHu B 20-x romax. [lpumep sToT Kacaerca
AB/leHnH, HAOMOLAeMHX B CIEKTPAIbHO-IBOKHLIX 3BESNAX, W OCHOBAH HA
TOM, 4TC abeppauiOHHOE CMElL{eHHe BHIUMOIO MOJOKEHUd 3BE3ABl 34-
_BUCHT OT CJiaramuieil TKOpOCTH, NepIeHARKYIIpHON K Jyuy 3peHus, a Ioli-
TVIEPOBCKOR  CMelleHve [MHHH B CHeKTPe 3Be3bl 3aBUCHT OT JYYEBOH
caraiontef e€ CKopoCcTH.
Ecm 6pt 3BE3pnas abeppalns Onpefensiach ' CKOPOCTHIO HMCTOYHUKA
¢BeTa N0 OTHOIIEHMIO K CUCTeMe . oTcudta Habmomarensd, TO B CHEKTpaib-
HO-JIBOHAHBEIX 3BE3Jax HaGmoxanock Ol momepe-
4 4 _MEHHO TO PasiBoeHMe CHEKTPAIbHBIX NHHAH, TO
'BUBYATBHOE pa3fiefleHHe  COCTABJSIONINX JIBOH-
HO#t B3Besan. JleHcTBUTENbHO, B NOJOXNEHUM [
(puc. 1) nmeer HauGoiblliee 3HAUCHME Pa3HOCTh
Jy4eBRIX CJATAIOMMX CKOPOCTel, M CledoBaTe/lb~
HO, pa3BOeHWe CHEeKTPATbHHX JUHANH AOCTHraeT
g HamGonpuiell BeauIMHE, 2 B nonoxennmu /I mau-
. : GosbIliee  3HaueHHe MMEET PasHOCTh CJArarouiux
: ‘ © cKopocTe#l, TIEPIeHAUKYJADHHIX Jy4Yy 3peHud, M,
IO ‘NpeilONOMEHHI0, BHAHMbLIE TOJIOEHHST CO-
CTABJAIOUMX JBOMHON 3BE3nbI JOMKHBEI UCIBITH-~
BaThb HauGospuiee abeppalvOHHOE CMemieHue B

Y MPOTHUBONOJOKHEE CTOPOHE., IJddekt 3TOT HE
1 HEOROIAmEn. MOT OHl YCKOMB3HYTH OT HAOMONEHWd, TaK KAk
Puc. 1. IPY CKOPOCTSAX TIOPSIKA TECATKOB ¥ COTEH KM/ cers,

HaOMONAeMBIX B CMEKTPATbHO-IBORHEIX 3BE3HAX,
KANCYIeecT PasieleHie COCTABAMIOUMX ABOMHOM 23B23ABl JAOMKHO OBIO
Gbl IOCTHTaTh JeCATKOB M COTEH -yIIOBHX CeKYHA®), T. €. BeMuMHH,
3aMeTHOH nawe B Malble TeJeCKONBl Y HPHTOM He SaBHcHuied OT paccros-
HAS 1O 3Bedinl (TaKk Kak B ¢popMy.as 3BE3NHOA abeppanuu u sddexra
Honmiepa He BXoST pacCTosHus, a TONBKO CKopocrth). Takoe xamy-
fieecd pasgefieHMe COCTaB/ATIONMX B CHEKTPATpHO-ABOfHLIX 3BE31aX He
MOMIO OHITh NPHHATO 34 JMEHCTBATEJHHOE, HOTOMY YTO OHO JOMKHO Obl-
40 OH TPOUCXOAUTb KAK DPa3 B Te MEeMEHTHl, KOTAA CIEKTPOCKOMUUECKHe
IAHHEIE YKA3BIBAIOT HA TO, 4YTO VIVIOBOS PAaCCTOSHYUE MEXAY COCTABIA0-
WUMH XBOMHOQH 3BE3AH HMEET HAUMEHBUIYIO BeJHumuy. ¢

¥) D10 cMemenye, BHPAXEHHOe B CeKYHIAX JIyTH, npuénﬂmeﬁﬂo MQXKHO
Hanm no dopmyie .

v .
* = ¢sin 1”"070
e © — OTHOCHTEILHASI CKOPOCTb COCTAaBITOUIHX ,Z(BQI/IHOI/I 3BE3/LI, BEPAKEH-
Had B xM|cex, ¢ = CKOpOCTH CBeTA, - \ !
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K OBBACHEHHIO ABEPPAILMM 3BE3N B TEOPHH OTHOCHTEJbHOCTH 101

Nosons Jlenapma w xp.? cBoguauch K -caexyiomiemy. Teopus otnOr
CHTEAbHOCTY TPU3HAET JMIIb B3aWMHOE JBHXKEHMEe MATepPHalbHBIX Teld;
B gBieHuu adeppanuu 38831 (QUIYPHUDYIOT IBa Teja: HaOmojpaeMas 3Besr
da ¥ 3emid, NO3TOMY 3H4eCh LO/MMKHO NPOSBIATHCS ABIMNKEHWE HaGmogae-
MOH SB23IH 110 OTHOWIEHMIO K 3emie; 'HO TaK KaK MNPUBEAEHHBIH mpu-
Mep [PAMO CBUAETENBCTBYET O TOM, YTO ABMKCHWE 3BE3ibl 31eCh He
Apu- uEM, TO, CAeOBATE/BHO, afeppaliysd 3BE3J MOWET CJIYMHTh g
obHapyKenusi aOCOMOTHOTO JBMMKeHHT 3eMIH M TeM CaMbiM SIBAAETCH
OIPOBEPRKeHHEM OCHOBHOTO IOCTYJ4aTa TEOPHH OTHOCHTEJIEHOCTH, ‘

Owubxa Jlenapiaa u ero nociefoBaTellel 3axIO4ajach B - camo
MCXONHOM IYHKTEe HX PACCYXJeHwH, TaK Kak OHY UPHINCHBAIM Teopui
OTHOCHTEJBHOCTH - OTHIOLL He BHTeKalolllee 13 Hed HeBEpHOe yTBepKHes
Hue, uto abeppauus 3BE37 3aBHCUT OT JBHKeHUd HaOMONAeMOrO CBeTWIA
N0 OTHOMIEHHIO K Tesieckony. Ho HyKHO CKa3aTh, UTO TAKOE YTBePMIEHUS
HepeKO BCTPeuaeTCs B AUTepaType N0 TEOPHHM - OTHOCHTENbHOCTH B Gones
A Menee SIBHOH. opMe (IIPUMEPH! CM. B LLMTHPOBAHHOH CTaThe DMieHa ?),
B uzBecTHOl ofuienoctynHoM Khuikke «O ChenvanbHo# ¥ obmied . Teos
PHE OTHOCUTENBHOCTH» A, DUHINTefn nucam - «fl, ynomany 2mech, Kag
06 0CO0EHHD CYIIeCTBEHHOM, O TOM, 4TO TEOPHS OTHOCHTEJIbHOCTH Kpails
He NPOCTO OOBACHAET BidsHUE XABpdKeHHd 3eMid OTHOCHTEJLHO HEMO»
TBMMCHEIX 2BE3J Ha CBeT, HOCHIaeMHil STUMU 3B&3KaMu K HaMm. TakoBer
TONMYHBIN - XOK KaxXyierocs MOAOMEHHS 3Be3JH, : BE3LIBAEMBIH JBHKE:
nuem 3eman Bokpyr Coasua (aGeppauust CBeTa), W BiMZHME DaJHalIbHON
craraiomeil JBMKEHUS HENOABMKHBIX 3BE3A OTHOCHTENLHO 3eMId Ha OK-
packy CBeTa, JNOXOMAUIEro X0 Hac... (upunmun Jommiepa)» 5. 3Ta BHy
. XepXKa. NPMBOZUIACh B KadeCTBe CBUIAETENHCTBA TOTO, UTO U CAM OCHOs
BOIOJIOYXXHUK TEOPHUY OTHOCHTEJBHOCTH TaKxe TPHIepXKUBALTCT MHEHNT
G 3aBUCKMOCTH - abeppatviy . 3BERM OT IBMIKEHUI MCTOUHMKA CBeTa IO
OTHOIIEHWIO K ero npuémHuky ®. Onnako B cBo8 Bpems Tuppuur? nogcHuW;
YTO -3EEeCh WMEETCd B BMAY JABHKeHMe 3eMiId He 10 OTHOLISHWIO K KaX+
AOU JianHOH 3Besle, a4 IO OTHOIIEHMIO K COBOKYIHOCTH BCeXx
3BE3A M YTO BO3SMOXKHOCTH OOHAPYXUTH MOCPEACTBOM (PH3HUECKUX
JKCNEPUMEHTOB HenpaMOMMHeRHOe JBMKeHde 3eMIi N0 OTHOLIEHHIO K 3TOH
MHEePUMAMbHOM CHCTeMe «HENOZBHMKHHIX 3BE3[» He MPOTHBODEYHT TEOPHH
OTHOCHTENBHOCTH, ‘ . «

Ha camom zmene ¥3 TeOpMM OTHOCHTEJBHOCTH CIeXyeT, UTO W3MeHe-
nue yacToTnl certa (9ddexr Hommrepa) W HanpasleHHs CBETOBOrO Myya
(abeppanus 3BE31) MPOHCXORHT HPU NePexofe OT JHOGOH CHCTEMB OT-
cuéTa K /r000d APYroH, HBUAYIeHCHd [0 OTHOMIEHWIO K repBoi. Baaums
HOe NBIMeHVe KAKMX WMEHHO CHCTeM OTCYETA MpPOSBIETCs B TOM HIA
MHOM Cilyuae, 3aBHCHT OT KOHKDETHBIX yCjOBMH sKcrepuMeHTa (HAGMO-
nenui). Tak, NPY CHEKTPOCKONMYECKHX WCCAETOBAHHAX JBHMKCHMH He-
GeCHBIX CBeTHI OOBIYHO NPOSBIAETCH CKOPOCTh CBETUAA O OTHOUIGHHIO
X 3emjie, NOCKONBKY . HOJNOMKEHHe JHHMH B CUEKTPe MAHHOTO CBETHIA
COMOCTABJIIETCS C HOJMOMEHHEM COOTBETCTBYIOMIUX JMHHE B CHEKTPE 3eMe
HOI'0 HCTOYHMKE, HEMOJBHIKHOIO OTHOCKHTENBHO CllekTpockona. Ho yxe
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B 'PACCMOTPESHHOM npHMepe HaCMONEHHS = CIEKTPAIbHO-IBORHOH BBe3an
OBUNKEHME 3SMIM KaK CHCTeMbl OTCU8TA MCKMIOYAeTCH, TAK KaK CPaBHU-
BAOTCH B3AUMHHE TOMOWEHUE JMHAH B CHEKTPaX MABYX COCTABNTONIUX
JBOHHON 3Be3Abl M TeM CAMBIM M3MePIeTCsd CKOPOCTh - ABHWEHUS STHX
COCTAaBJHIONMX APYr OTHOCHTEAbHO mpyra. HaoGopor, mpu HafmoueHun
3BEBAHON abeppalyi MCKMOUAETCA XBHMEHHE - CBeTH/Ia, 4 HMeeT 3Hade-
MUE  CKOPOCTb ~OPGMTANBLHOrO - ABMKeHua 3emmn (B Clyyae FOAMUHON
afeppanuy 3BE37m) WM JuHelHAT CKOPOCTh. TelecKolld B CYTOYHOM Bpa-
mienuu 3emnd (B cayyae ¢yTouHo# abeppanuu). L »

“Ilpn aTOM WuMeeTcq B BHIY, KOHEUHO, -He . «aGCOMOTHOE» IBIKEHHE
Sewnu, T. e. He ABYKeHHE €8 10 OTHOLIEHYWI0 K TFUNOTETHUECKOH  CBe-
TOHOCHOH cpede. Tomuunag abeppauus 3BE3N INPeICTABIAET OTJAHUHE
HaTpaBJleHud CBETOBOrO Jyud B CHCTeMe OTCUTa, CBA3aHHOH € HEHTPOM
TAWeCTH 3ewId, OT & HanpaBleHUs TOFO Ke Jy4Ya B CUCTeMe OTCUETa,
cBasannoil . ¢ ueHTpou Tmkectn Cosuua, Cyrounas aGeppauus upencras-
JEET [oTIdYMe HaupaBieHdd CBETOBOTO Jyua B CHCTeMe OTCuY&Ta, B KO~
TOPOH TOKOUTCH - TEMSCKOI, OT HAMpPABJSHHA TOro 2Ke [Ayya B cuUcTeMe
OTGuéTa,.  CBA3aHHOH ¢ ULeHTpoM 3ewm. M B ToM M B Apyrom .ciyuae
8BE3Han abeppaiyd POABIASTCH B M3MeHEHW# CO BpeMeHeM Harpasie-
14" 'TBETOBOTO jdy4ya ¥ COOTBETCTBEHHO. B M3MeHeHUM CO "BpeMEHEM By~
JAUMOTO MeCTa "CBeTH/ia, 4TO' B CBOIO OuePelb BHIHIBAGTCH H3MeHEeHHEM
10 'HanpasleHwlo (4 B Cyuae ToguyHOH aGeppanun TaKxKe ¥ IO BeH-
GiHE) CKOPOCTH IBIHMKEHHS CHCTeMB OTCYETa, CBASAHHOH ¢ TenecKomoM.

DTO, eCTeCTBEHHO, CASAYET M3 TOrO, 4To abeppauus 3BE3L BCerma
CYHIECTBYeT TOMBKO Kak  2dhdhekT oTHOCHTelbHOrO XBuKeHud, [Toatomy
OHAa HaboJdeTcd JMIIb B TeX CAyuasX, KOria TeleCKONn MepPeXONuT M3 .
OOHOH MHepUMANLHOI CHCTEMBl B APYTYIO, IBIKYILYIOCE OTHOCHTEJLHO
nepeoil, VsMeHeHue HAUpABASHUA ABYUNEHHA TeNecKoNa MMEHHO DPaBHO-
CHJLHO €ero NEPeXOAy M3 OnHOH MrHOBEHHOH HHePUUMAJbHOH CHCTEMbl
B IPYTYI0, ueM W 00yCJOBJIXBASTCA M3MEeHeHHe PperucTpUPYeMOro - MM .
HAINPABJIEHUS CBETOBOrO Jyua. B Tex cilyuasgx, KOrJA CKODOCTh JBUIKe-
"HHR CcUCTEMBl OTCY&Ta B TeyeHuWe OYeHb HIOJTOro BPeM2HM OCTAETCH
HeM3MeHHOH 1O BeJu4YMHE ¥ HANPABIEHMIO, Kak, Hanpumep, - B Cliydae
ABYWEHNT 3eMJIH BMecTe €O BCefl cofHeuyHOH cucTeMoli MO OTHOLIEHHIO
K CHCTeMe «HEroOABMIKHHIX 3BE3/», BHI3LIBAGMAd STUM JBUKEHHEM «<BeKOBad
abeppauus» MOMXeT . GrlTh TOMBPKO BHIYMCICHA, HO He MOMkKeT ObTh HeNo-
CDeCTBEHHO M3Mep2Ha. , '

M3 npusendnHeix - coobpaweHuil cnenyer, uTo abeppanus 3BE3N
B H3BeCTHOM - OTHOIISHWY IP2ACTABIHET  ONTHUECKHM aHalor oneTa
¢’ MaATHUKOM -PyKo! 004 OlPA2A9I0T HEKOTOPYIo IOCKOCTDH B NPOCTPaH-
CTBg, 'KOTOPAad OCTA&TCH HENONBHKHON B HHepUMANBHOH cucTeM2 OTCué-
T4 ¢ TIOBOPAUMBAETCA BO - Bpauwlammeiica cucteme oTcuéra. B mexanuue-
¢KOM ofbITe Takol TIOCKOCTBIO CJAY:KHUT TWIOCKOCTh KauaHud CBOGOKHO
HOABEIIEHHOTO MadTHUKA, 4 B ONTUYECKOM OIbITe — IHIOCKOCTh, [POX0-
Jgurasg yepes Jyd CBeTa U BEKTOD MI‘HOBEHHOI/I CKOpOCTI/I IIBH)KEHHSI 61"0
ApuemMHuKa - (Tedeckona).
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2. 3BE3AHASY ABEPPALMA U ITJIAHETHAS ABEPPAILIVS

W3 ckasaHHOro B HpelHAylleM paaiele CIeAYeT, 4YTQ. € TOUKU 3pe-
HUs TEOPUM OTHOCHTENBHOCTH abeppanyid 3BE3A B MHEPUMATbHON CHCTE-
Me CyilecTBYeT He cama 1o <ebe, a TOJBKO N0 OTHOLICHHIO K ApyTof
yHepIUABHON CHCTeMe, NPUHAMAeMOH 33 HEMOABHMKHYIO, HPHUEM ABUMe-
HUEe CBETHAA OTHOCHTEIPHO KAWTOH M3 PaccMaTPUBAEMBHIX. CHCTEM OTCHE-
Ta He HMeeT. 3HaueHns, Ilo yCTaHOBMBiIEHCH TEPMUHOJOTHE IOJMOKEHHE
cBeTmia Ha HeGecHoi cepe, uSMeHEHHOe 3BE3HON aGeppalueii, Ha3LIBACTCH
B aCTPOHOMMM BHIMMEM MECTOM, a OCBOGOMIEHHOE OT BIHAHHA
3BE3gHoit abeppanun, T. €. COOTBETCTBYIOUICE CHCTEME OTCYETA, MPUHA-
MaeMofl 3a HENOIBMAKHYI, MCTHHHHM Me cTOM, CienyeT OTMETWTD,
YTO TakKas TePMHHOJIOTHUA OTHIOND He OTPaykaeT HeHCTBUTENBHOrO MOJO-
IeHus BelieH, TaK Kak «MCTUHHOE» B YKABAHHOM CMBICIE IIOJOXeHHe
CBeTWIA He MeHee WAMIO30DPHO, ueM BUMIMMOE ero Iofoxense, uG0 OHO
COOTBETCTBYeT He HANpaBleHWO NpsMolf, coenUHMIOmiell OQHOBpeMeHHHE
MOJOXEeHNsT CBeTHJIA W KpecTa HUTeH B OKyJspe TejecKona, a JWilb Ha-
IMPaBAEeHUIO CBeTOBOrO Jydua B CuCTeMe OTCYETA, MPUHUMAeMOH
32 HeNoJABIKHYIO. 3a INpOMEXYTOK BpeMeHH, B TeueHHe KOTOPOro CBeT
NPOXOAMT PACCTOZHWE OT CBETMAA MO~ TeJecKoma, T. e. 3a TaK Hashl-
BaeMoe a0eppanMoOHHOE BpeMd, CBEeTHIO ycneBaeT YIaIUTbCA
W3 TOH TOYKH, B KOTOPOH OHO HAXONWIOCh B MOMEHT WCIYyCKaHU{ CBeTa,
HOCTUTLIEr0 TeNecKona B MOMEHT HaGmoieHus. ITO CMelleHde CBeTHMIA
34 a0eppallMOHHOe BpeMs HOCHT Ha3BaHWe HJAaHETHOH abeppa-
nuu. TIpy -pacCTosHKAX, C KOTOPHMM MPMXOAUTCS BCTPEUaThcd B aCTPO-
HOMAH, M3MepsdeMbiX MHOTHMH CBETOBHIMU TOJAMH, 9T0 CMEILEHHE MOXKeT
6HITH BeCbM1 3HAUMTEALHBIM,

-~ Taknm o0pasoM, CyWIHOCTH 3BE3HHOK aleppauuy 3aKmouaeTcs B pas-
AMYMA HATIPABJEHAd CBETOBOr0 Jyda B pasHBIX CUCTEMAX QTCY8T4, IBH-
MYIMMUXCT ADYr OTHOCHTeNBHO IPyTa, a CYLUIHOCTh IMIaHeTHOH aGeppa-
UMM — B PA3IHYUM HANPABIEHHS CBETOBOTO Jyua W IPIMOH, COEIHMHSIO
fnigH © omHOBpeMeHHble IOAOMEHWS CBeTwid M Teleckoma, Ilostomy
mpoBoxnmos B «Kypce cdepuueckoit actpouomwn» C. H. Buamxo? Ha.
CTOHYMBOS MPOTHBONOCTAB/MAEHAE «MCTHHHOTO» IOJOXEHWH, KaK Obl MCTHH-
FOr0 B TIOJHOM CMHICAE COBA, BHIUMOMY TIOJ0MEHUIO, KOTOPOE LMTHPO-
BaHHEI 4BTOP NpeilaraeT HA3BBATH «KAWKYIIMMCHE», ¥ yrHoTpebiasHue
TaM Xe BHPAMeHns «HANpaBlIcHHe OT HadmojzaTelNsd K CBEeTHAY» 623 4CHO-
TO yKa3aHws O TOM, UTO KMeeTcd B BHAY HanpaBleHHe Jyua
¢BeTa, MAYUIEro OT LAHHOrQ CBeTWld, a4 He HaNpaBieHHe TIPAMOH,
© COSRUHAIONIEH ONHOBPeMeHHblE MOJNOXKEHHd CBeTHla M TeN2CKOMd, MOTYT
Jilb BBECTH ywauierocd B 3abnyuchenue. Takofl omacHoCT wu3berHyl
aBTOp Ooniee cTaporo aHaaoruuHoro yueGuuka C. A. Kasaxos®, xoropsii
pasmuaeT WCTHHHOE MONOKEHHe CBeTwaa (T. €. OCBOGOXIEHHOE
OT BausHuUS 3BE3gHON abeppanun) OT KXeHCTBHTENbHOIO ero
TI0JI0)KeHNs1, [I0Jy4aeMoro B De3yabTaTe YuéTa TaKXKe M IVIAHETHOH
a6eppaumn, : -
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Beugy TOr0, uro 3883AHan abeppdilig He 3aBUCHT OT . ABWKEHHR
WCTOUHMKA CBETa, OHA AOMKHA CYIIECTBOBATH TaKWke W B ABMKYIEHCH
cucTeMe OTCcuéTa, OTHOCHUTENBHO. KOTOPOH MCTOYHHK CBETA HENOABUIKCH.
Hpir sT1OM, KOTHA MBI TOBODHM O ABIKYUIEHCH CHCTeMe ' OTCUETA, Mbk
uMeeM B BUAY e JBIKEHHe OTHOCHTEIbHO HEKOTOpOH JDPYyroil: mHep-
UUaBHON CuCTeMel OTCYETa, NPUHUMAEMOH HaMy 324 HENOABHIKHYIO. 3
= PaccmoTpum fige cucteMsl otcuéra K n K, KBUKYLIMECS PaBHOMEPHG
¥ NPAMOANHeRHO HaBCTpedy JApYyr Ipyry sxoab npamoit MN (pue. 2).
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flycrs .wcTOuHMK ¢BeTa S HeNONBUMEH [0 OTHOLIEHHID K - CHCTEMe
orcuéra: K, KOTOpas ABMKETCH CO CKOPOCTBIO ¥ QTHOCHTENHHO CHCTEMBE
orcudta’ K. B. TOT MOMEHT,  KOrja Hauyala KOODAHHAT OGEHX . CHCTEM
OTCudTa COBNANAIOT B Touke P, B 00euX cucTeMax IIPOM3BOIMTCI H3Mepe-
Hue MoJoxeHus cBeTuaa S. JIyu cBera, umewimuél B cucteme otcudta K
Hanpapienve SP, Gynet uMeth B cucreme orcuéta K Hanpasienue S'P.

Tak kak -00e paccMaTpHBaeMble CHCTEMBI OTCYETA - KHePUHAJbHBE, TO
oHi (pusHYeCKH PABHONPABHHL. MeXIy HHMHA CYILeCTBYET OTHOILICHHE
AOAHOH B3aMMHOCTH: - K&XIYI0 W3 HHX C ONMHAKOBLIM HPaBOM = MOMCHO:
CUMTATh HENOLBHKHOM M PACCMATPMBATH HBMWKedHe HPYrofl 1o OTHOLUe-
no k Heft. Torxa spaamas afeppauvs OyaeT OTCYTCTBOBATH B CHCTe-
Me OTCubTd, IPHHITOM 32 HEHOHBIKHYIO, U OyIeT CYIIECTBOBATH BO:
BTOPOH cucTeMe, ABWKyHleHcd OTHOCHTEIBHO IEPBOH.

- HaGmonatends, Haxomsmufica B cucTeMe OTcudTa K M CUHTAIOWIMH
e8 HENOABMIKHOH, BHAMT CBETHIO B TOYKe .S M CUMTAET 3Ty TOUKY .
UCTHHHLIM TQJOKEHWeM CBeTH/a, - TaK Kak B HeNOIBHMXHOH cucreMe oT-
cuéTa 3BE3NHAd abeppauus orcytcTByer. llosowenue xe S’, B KOTO-
poOM TO K& CBETHAO .BUAMT HAGMIONATENb, ABHKYIGUHCI CO CKOPOCTHIO
-~ ¥ BMecTe ¢ cucTeMol -oTcudta K', HabmopaTelb, HaxoLsuuiicd B CH-
creMe oTcuéta K, CUMTAET KaXKYIIUMCH; CMEIEHHBIM BCIeACTBUE. 3BE3NT-
HO#t aBeppalluu, BHBHBAEMOH JBWKeHWEeM cucTeMbl oTcuéra K,

Ho Ha6monarenb, Haxojsumiicas B cHcTeMe oTcuéta K, TaKkke
MHepUMATbHOH, KaK W CuUCTeMa OTCuéTa K, BIpaBe CUMTAThH HEHOIBHX~
HOH' CBOIO CHCTEMy OTCY&Ta, a cucTeMy orcuéra K cumTaTh IBWKYLICH-
cq. Ionarag cBolo cumcTeMy oTCuUETa HENOXBIKHON, Habmonarenb. B CH-
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creme oTcuéta K’ npunmmaeT Touky S’, B KOTOpDOIl OH BUIMT CBETMIO,
3. WCTHHHOE TOJ0XeHWe ITOro CBeTH/IAZ,  TaK Kak B HEJIOABAWHON
cucTeMe oOTcuéTa 3BéapHaa abeppauus. orcyrtersyer. lloaokenne S, .
B KOTOPOM TO' e CBeTWJIO BWIWT = HaOmoZaTelb, ABMKYIIMHCH CO-
CKOPOCTBIO ¥ BMeCTe ¢ cucTemofl otcuéra K, naGmonaresb, HaXONSuics
B cucTeMe - oTcuéTa K', CUMTAET KAXYIIHMCH, CMCLIEHHEIM BCIe/CTBHE
3BE3AHON aGeppAIlNH, BI3LIBAEMON AsWiceHves CHCTeMsl oTcuéra K.

Ho no orHomenmio K cucreme orcusta K CBeTHno S HENOLBUNHO,
HosToMy HCTHHHOE NOJOXKeHHe erp, OnpejeNéHHOe B ITOH cucTeMe OT--
CuyéTa, W eCTh ero NeHCTBUTENBHOS TOJNOXKEHHE B MOMEHT HAOMOAenus:-
WiaHeTHas aGeppauvs cBeTHna S M0 OTHOWIEHHIO K cucTeme orcuyéra K-
orcyTctByer. Ilo oTHoweHW) ke K cucteme otcuéra K csetmao S
JBIKETCA CO CKOPOCThIo ¥. [109ToMy «MCTHHHOS» nonOweHue erg S',.
onpefiegHHOe. B ChCTeMe . 0TCudTa K/, He eCTh ero NeHCTBHUTEILHOE 10--
JOweHHe B MOMEHT HAOMOLGHMS! OHO YK43HBAET HANPABICHUE, MO KO--
TOpoMy ‘B cucTeMe oTcuéta ‘K’ mpuumiéa Ayd cBeta OF CBETMAA B TOUKY
P; Ho He ‘HampaBleHue ' NpAMOH, CcOeMMHFIONICH TOUKY P co ‘ceeTHIIOM
B MOMEHT HabaoaeHus. 3a npowemyTox BpeMeHH, ‘B TeueHue KOTOPOro
CBET TIPOINEN paCCTOHHHE OT CBeTHIA O TOUKH P, 1. €. 8a aﬁeppaum}i-r-
HOe BpeMd,  CBETWIO -yCHEeNo [epeMeCTUThCH M3 Touku S’ B ToOuky :S.

ClleloBaTeIbHO, ¢ TOUKM 3PeHMT CHCTeMbl OTcudta K’ BUAMMOE MO--
Jowenne cBeTHAa S, onpeieigeMoe M3 CHCTeMH orcuéra K, KoTopas
IBHXETCH BMeCTe CO CBETHJIOM, COBIaAaeT C AeHCTBUTENbHLIM IOJOKe--
HHeM CBeTW/a B MOMeHT HaGmioneHus, HO 3TOT (AKT OOGBACHAECTCH HE
OTCyTCTBUEM abeppanuu sBE3N B cucreMe orcudta K, a mlaHeTHOH
abeppauuelt, BRIBHIBAEMON JBIMKEHUEM CAMOI'O CBETHIA M KOMIIEHCHDYIO- -
el BausaHue 3BE34HOH aGeppauvm B cucteMe ‘0oTcuéTa, KOTOpasg HBW=-
KETCSI BMeCTe CO CBeTH/IOM.

U3 npusenBEHLIX paccyXAeHHH ClelyeT, uTo 3BE3xHag abeppaius,
UMelowias Mecto, ecad 34 -HemoABMKHYIO IIPHHATbL CHUCTeMy OTCu&Ta,.
CBSI3AHHYIO CO -CBETWJIOM, TIePexOIHT B INIAHETHYIO abeppaiuio, ecad 3a
HEMOABIKHYIO - TIPUHSTD - CUCTEMy OTCU8Ta, CBA3AHHYID C TeAeCKOIoM..
HonoGnas " B3auMHOCTh 3BE3NHOH ¥ INaHeTHOH aGeppanmil CyleCTByeT
JMIb T OTHOINEHWIC K WMHepHMalbHLIM & CHCTeMaM oTcuérta, B ofuiem
{iyyae NPHHIMIMAMBHAS PasHMila MeXCHY. 3BE3AHON ¥ miaweTHOH abep--
PalMAMA BaKJIOYaeTcd B TOM, UTO 3BESAHAg abeppauug SABHCAT OT"
MIrHOBEHHOH CKOpPOCTH CHCTeMH OTcuéra HabMojaTeJd H He
34BUCAT OT DACCTORHUA MeXIy CBeTWIOM U TeJeCKOmOM, a TJaHeTHad
aGeppallisl ~ 3aBUCHT OT KOHEYHOTO HMepeMelleHHs CBeTMIA 3a
afeppalyoNHoe BpeMd, KOTOPOe 3aBHCHT OT 3TOrO paccTosuusl. Mmenno:

;F — r 6 . . S/
==, TAe © — aGeppaunonHoe Bpemst, r==SP, ¢ — CKOPOCTb CBeTA,

Brpoues, HeWHEpPUHANLHYIO CUCTEMY, CTPOTO IOBODS, HE/b3s, HApaBHe
€ MHEPUHANLHEIMA CHCTEMAMH Oe3yClOBHO IIPHHUMATH 33 HENOBUMK-~-
Hy0 0, @ HOTOMy MO OTHOIIEHHI0 K HEHHEepIMAJBHHIM CHCTEMAaM B3auM--
HOCTh #BICHR OTCYTCTBYyeT. 3a6BeHHe 3TOro OOCTOATENBCTBA HPUBGEWT
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K MHHMBIM TAPAfOKCAM  OTHOCHIEJLHOCTH,  HPHUMEPOM KOTOPHIX MOWeT
CJyUTh. UBBECTHBIH «HAPAAOKC € 4acaMu», HeIaBHO BHOBb QOCYMHIaBs
pmiicad Ha crpanuuax xypHaza «Natures 11 12,

Vtax, Buaumoe NOJMOMKEHHE CBETHUIA OﬂpleeJIHETCSI 3BEamHON abep-
pauueii (aberratio fixarum), KoTopas-3aBHCHT OT MCHOBEHHOH CKODO-
TH CHACTEMHl OTCY&TA, CBASAHHOH .C TENECKONOM, .a JeHcTBUTelbHOR
TONONEHHEe CBETWIA B MOMEHT HaGiolieHWs onpejesaeTcsd TLIaHeTHOM
aBeppanueit - (aberratio planetarum), 3aBucsmiell oT KOHEYHOro - mepeme-
IIeHUs CaMOTO-' CBETWJA - 32 . a0eppallMOHHOe BpeMs, NPUYEM JIBHKEHUEe
¥ CEeTHId M TEJECKONd OTHECeHO K HEKOTOPOH MHEPUHANbHOH CHCTeMe
‘»oTquTa, TIPUHATOH 34 HeIIO,ELBI/I}KHyIO.

3 OB OTJIMUUU PEJSATUBUCTCKOM TPAKTOBKI/I ABEPPAI_[I/H/I
3BE3[ OT KJTACCI/I‘{ECKOVI vJIYQEBOE PACCMOTPEHHME

Eemu K ~—~I/IHepU.I/IaJII>Ha$I CHCTEMA OTC‘-IE‘.Ta, I_[BI/I)KYULaHCH CO CKO-
"POCTBI0 ¥ ,OTHOCHTEJIBHO I/IHeleI/IaIII:HO"}’l chcTeMsl  oTCudTa K, T0 JAyu
¢BeTa, KOTOPHIL B chCTeMe K COCTaBmgeT yroa ¥ ¢ HANpaBieHHEM B3aHM-
#HOTO JIBYKESHHS ITHX CACTEM, COCTaBAT B cucreMe K yron 9 ¢ .Tem
e HANPABJEHHEM, NpHYEM COOTHOUIEHHE MeXAY ymamn u ¥ ,naercz
q)opwynoﬁ \ _ - :

cig 3,:ctg%}—r{~ﬁcosecb, o ‘ (1)

R 2 S i :

rﬂe, KdK oémqﬂo 3—1 , €-— CKOpOCTb CBeTa. ' OGEIKHOBEHHO 'aTy

Q)opwy.ny nonyqalo'r HpuUMenad npeo6pa3OBaHmI .Hopeﬂua K ypaBHeHmo
“TPaeKTOPHM -CBETOBOTG - JlyHa '3 wiu Kak uacTHHIH Ccayyail TeopeMsl Ciio-
Wenus CKopocTell JitHmiTeliHa, Korxa oxHa
C . W3 CKIAJHBAaeMHX CKQpOCTeH ecTh CKO-
pocth cBeta *4, Jamum- 30ech YOpOLEHHEIH
BeiBox popumyier (1), ocHoBHBarouIMiics Ha
thaxTe coxpanienud Macmraba JAKHH B Ha-
. NpaBREHWK  OTHOCHTENEHOTO  JIBHEHUd,
ITonoOurie aieMeHTapHBIE BHIBOAR BCerla
. IPeACTaBAFIOT  Ileddaroruueckuil- WHTepec
HE TOJIBKO TeM, 4TO JelaloT .ClIeACTBUH
TEOPUH HOCTYIHBIMH TMOHMMAaHHKIO  MeHee
TIOArOTOBISHHOTO 4YuTaTeld; HO  TaKXKE 4
: TeM, yTO BO MHOTHX C/Iydyasx OH¥ HO3BOJIOT
Pnc. 3. . OTu&T/MBee BLIBATH (PUSHUECKHUI CMBICI
BXOIAIIAX B DPACCMOTpPEHHE BelWunH, He-
-PENKO  BATEMHACMBIA MaTe‘V.laTI/IlleCKI/IMI/I BbIKJIalIKaMPI B 6on‘e'e CTPOruX
/BHIBOJAX, i
0603Hath (puc. 3) 0Tpesxn AD wu CD nocpeﬂCTBow KOTOpb!X
-onpeneagercs yroa 9 s COOTBETCTBEHHO X H y, ecll OHH H3MEPAIOTCH
B~ MacTa0ax. CHCTEMHI orcqua K, u x’, ¥ -—B macmrabax. CHCTeMbl
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oTcudta K. BBumy Tore, uro yroa ¥ msMepaerca B cucreme K,
©TPE3KY, NOCPESCTBOM KOTOPHX OH ONpejefdeTcd, HYWHO BHPAKATH
B macirrabGax 3Tol CHCTeMBl OTCcYéTa: :

ctg a':__y’#. (©

Cuctema ortcuéta K IBHKETCHd €O CKODOCTEID ¥ OTHOCUTENBHO
cucteMsl orcudrta K. IlosToMy MeXIy eIMHHUHEIMH MACIITAGAMY LITMHEL
§ B HampaBieHMM OTHOCHTEJEHOTO JBMMKEHHI CHCTEM OTCYETA H 7]
B HalpaBjieHuy, NePIEHAMKYJIAPHOM eMy B cucTeme OTcuéTa K, M COOT-
BETCTBEHHBIMHM IVHYUHHIMM MaciuTaGamu . aaussl £ u v B cucreme
orcutra K’ CymIECTBYIOT COOTHOIIEHHS

F=tY1—p% 7/ =n. (3)

B s/neMeHTapHOM M3/0MEHHH STH COOTHOMICHWS MOXHO NPUBECTH B Ka-
*eCTBE KCHEPUMEHTATbHOrO GaKTa, BEHTEKAIOUIEro, HANPHUMED, U3 OTpH-
1aTeJbHOrO pesyabTaTa onbTa Mafikenscona. Janee, uMeeM OueBHIHELE
COOTIOLIEHHS : »

d=xT;  yn=yv, 4
OTKy/Ja, IPUHUMAT BO BHUMaHMe COOTHOMHud (3),
’ X ’
= ——— == . 5
yi—g 1T @
Tloxcrasasa orciona x” u y’ B (2), nMeew: '
g ¥ =—F . (6
yi—g ©)
BoipasuM Temeph X Wy uepez dynkumd yraa O
x=ccos¥}v; y=—csind (N
u noxcrasuM B (6). Torma momyunu:
ctg = —CC0S8+U
csind ' 1 —p2
I
g i iV Fpeosecd

Y 1—p2
DT0 M ectb peistuBucTCKas GopMyna abeppanuum 3p&3x (D).

Belpaxad oTpesku, NOCPEACTBOM KOTOPHIX oOmpedssserca yroa &,
® MaclTaGax cuctemsl orcudta K (ompesenduubii Tak yroa 9§ oSosma-
auM 3), noayuum xnaccuueckyio Qopmyay aGeppaumn 3pgax:

(X __ccosBtu
ctg dy= y  e¢sing

OTKyZA
ctg ) =ctg § -Pcosecd. ®)
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dopuyna (8) orauyaeTcs o1 dopmyast (1) B OTCYTCTBHEM MHO--
KUTEA Vi ~—B* B 3HaMeHaTede Npapoft wactu. Kax BHAHO M3 npuBes
JEHHOTO BHIBOJA, 9TOT MHOXKHMTE/b HOMBISETCH BCAELCTBYME COKPAEHHAL.
maciutaba JIAMHBI B HANPABICHHM IBHMKEHWS CHCTEMbl OTCYETA NPU HEH3-
MEHHOCTH MacumiTaba B NePUeHAMKY/BIPHOM HanpaBJeHuH.

Beenst yron aGeppaiuy a_%~ B, opmyay (8) nerko npeodpazo-
BATH K oébquouy BULY:

sma¥@sm8 - (g)

BTy cpopmyny MOMKHO [OAYYHTH W3 qepTema (pmc 3) M HenocpescT-
BEHHO.

CaenoBateasHo, maccnqecxaﬂ cpopmyna aéeppaunn COOTBeTCTByeT’
OTHICAHMIO SIBIEHHMA TAK, KAK -OHO TPOMCKONUT ¢ TOUKH BPEHME CHCTEMbE
OTCuéTa, NPHHUMAEMOM 34 HENMONBHKHYIO.

BBALY TOro, 4To BO BCEX PEabHO BCTPEURIOUIKKCS B achOHOMH,_u
Ciyyasx & — Ma/eii yron, oGHYHO B opuMyde {9) cumyc ero 3aMEHSIOT"
Iyrofi, a B mpaBoil qacTH npeneéperamT pasmnunem ¥ u 9 Toraa

'

Ca” =Fksind, (10}
rae o — aGeppauuOHHB yFOJ, BHPAMEHHBEL B CeKyHIaX MyTH,,
a k= gﬁ% — TaK  HashBaeMasd aégppaunonﬂaﬂ nOoCTO~
AHHAA

- Tlomcrasms ¥=90° B cdopmyny (10) MH BHANM, YTO a0eppallnoH--
HAT TMOCTOSHHAS PABHA aGEPPALMOHHOMY CMEINEHMIO CBETHAA, AYY OF
KOTOPOTO TIPMXONMT TOA MPAMBIM YI/iOM K HANPABICHHIO ABUNEHHS
Tenecxona. [Monaras == 90O B Qopmyiie (I) nonyqaeM

Ct '&,:T.
R

DTy BeJHYMHY, TaK®e xapamepnaymmym abeppallMoHHOe  CMele-
HYe CBeTWNd, HaXOAJMIerocsd Ha yrioBoM paccTosHud ¢=90° or are-
Kca Habmozartess, MOXKHO Ha3BaTh aG€PPALUOHHON NOCTOAHHOH
C PendaTUBHCTCKON nmomwpaskoi. OnHako aGeppaiMOHHOE CMe-—
LieHVe CBETW/IA, HAXONJILEroCs Ha NPOM3BOJILHOM YIJIOBOM pPacCTOAHHH
8 or amexca Ha6JIIOILaTeJIH He BHIpaxaeTC (POPMyJIaM¥ TEOPUH OTHO~
CHTENBHOCTH TaK TPOCTO ueped aGeppallUOHHYIO HOCTOSHHYIO, KaK Kiacr
cudeckoit dopmyoit (10). ,

CrenyeT yHOMSHYTB O TOM, YTO B 3aMeTKe, HalleyaTaHHOH B XKyp-
Hate «[Ipupoga» !5, Hamu Ouin AaH Ype3BBYAiHO SAeMEHTApHHN BEBOZ.
a6eppaurOHHOl TOCTOAHHOM € Pe/ATUBMCTCKOH NONPABKOM HeNoCpeacT-
BEHHO U3 OCHOBHBIX TIONOMNeHHH CrIeLanbHON TeOpyuH OTHOCHTEBHOCTH, Ge3.
LCHUIOK HA KaKHe-TGo- qaopwym,r “TaK KaK , Heo0Xx0AuMoe npeoﬁpaaosa«
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‘HHE TPOMENYTKA BPEeMeHH IOJyYaeTCs TaM IONYyTHO U3 paCCMOTpeHI/Iﬂ
CaMOTO fBJICHHA abeppauun 3BE31¥),

-Pasnaras - popuyay (1) B psn nmo cremenam B u CpaBHI/IBaH ¢ . dop-
myinioft (8), bl BumEM, uTO aGeppauyoHHOe CMelleHue, Tpebyemoe Teo-
priell OTHOCHTEMPHOCTH, OTJHYAETCS OT KAACCHYECKOrO B UIeHaX MO
Ka B :

Ctg&’:ctg%+?}cosec3+%@2ctg%+...,' (11)

a4 DeJIITHBUCTCKAS TOIPaBKa K a0eppalMOHHOH MOCTOSHHOH HMeeT Besu-
“UHHY, el Ha IOPHAOK MEHBIIYIO:!

B 2t Los 12)
= iy B (
Y12 2
B cayude romwmuHol aGeppaummu 3B&3x PB=10—* cremoBaTennHO,
2 : »
smﬁlT'NO” 001, 9TO nEWWT B8a NpeZeiaM¥ TOUHOCTH ACTPOMETpHUe-
-cK¥MX uaMmepeHuit. KpoMe Toro, ompejeieHue aGepparvoHHON NOCTOAHHOH
CBA3aHO CO. CHEUVATPHEIMH TPYAHOCTAMH, BCAEACTBHE Yero HAHTOYHeH-
e e8 onpefeleHus He CBOGOXHEL 0T cucTeMaTuueckux ommuGox. Ilo-
JTOMY H4 MEXIYHAPOJHOM COBEIAHUH 11O ACTPOHOMUUECKHUM HOCTOSHHLIM,
-cocrogBmemca B [lapmke B 1950 1., ObuI0 pelleHO HCKMOUUTD €8 W3
yucia  (pyHEAMEHTAMbHEIX  aCTPOHOMHYECKHX  TIOCTOSHHEIX, KOTOpHE
-OTPeNeNsioTC HeOCPEACTBEHHO U3 - HaGmMOJeHuH, ¥ B JajbHEHHIEM
.BHIBOXUTb €& 4YHCJ0BOE 3HaueHme wu3 mapamiakca Comna'’

4. OB OTJIMYMW PEJATUBUCTCKON TPAKTOBKU ABEPPAIIVU
3BE3J OT KJIACCMUECKOY. BOJIHOBOE PACCMOTPEHUE

Jlo cux mop Mel paccMaTpuBalM JWINL KMHeMaTHueCKuii (Myuesol)
;ACTeKT fBAeHud. Pasivume KJaCCHYeCKOro ¥ DefETHBHCTCKOrO OOBICHE-
‘Hug abeppauvu 3BE3N OoJee OTUETAUBO BHIABILETCH TPH PACCMOTPEHUM
BOJMHOBOTO AaCIEKTa HBIECHHA.

C Touku 3peHHd KiIacCHueckoft Teopuu (Teopun sdupa) aGeppauus
~CYXUT CBUZETENbCTBOM JBIKEHMS TeleCKONa IO OTHOMIEHHI0 K THIO-
"TeTH4eCKOH CBeToHOcHOH cpefe, Takoe xBHKeHHe BeHET K OTCTABAHMIO
-CBeTOBHIX BOJH, TNpPOUMIENNIMX CKBO3b BXOJHOE OTBepPCTHe npubopa,

¥) Hy®HO OTMeTHT, 4TO B yKasaHHOH samerke 15 HOBTOpsercs HETOu-
HOCTb, O KOTOPOH 1la peub B IepBOM pasfelNe HACTOsAMeHk CraThu: B IIpHBe-
JEHHBIX TaM PacCyXIEEHAX TOBOPHTCA O CHCTEME OTCUETa, CBA3aHHOW ¢ 3eu-
JIEH, M cucTeMe oTcuéTa, CBA3AHHOH Co 3Be3AOf, TOTAA KaK B JeHCTBHTEIb-
-HOCTH BTOPOH M3 -pacCMATPUBACMBIX CHCTEM OTCYETA JOMKHA OHITH CHCTEMZ,
~cBasanHas ¢ Coaunem. Kpome Toro, namHBI TaM BBIBOJ, 3aKIQUeT HESBHO
IIPENIOL0KEHUE, UTO MACIITAOH IIMHS HEe HCHBITHBAIOT JOPEHIIOBA COKpalle-
/HUS B HAnpaBleHHH, HepIIeHI[HKyJIHpHOM HaHpaBJIeHPIIO ,ZlBPI)KeHPISI CHCTeMbI
«OTCuéTa. . . o . st



110 ¢ . B.. H, THMME/bDAPB.

B HANPABJeHUM, . HPOTHBONOIOKHOM HANPABACHUID ABMKEHus. npuGopa
(«atpmpm,m BeTep») B pe3yJbTaTe. Yero CO3Ma&TCI HaKJIOH: BOJ’IHOBOI??
HOPMAMM 1 K Jy4y T, PaBHBIH aGePPallHOHHOMY NOBOPOTY Jy4a (puc, 4).
TToxoBHEH HAaK/OH SBAIETCH €CTeCTBEHHBIM ClIeCTBYEM. TOrO, YTO BOJ~-
HOBHE IIOBEPXHOCTM BO BCEX CHCTEMaX OTcuéTa HMEIOT olmHaKosoe
fofoXKeHne, TOrAa KAk HaIpapieHue Jyua CBETa 3aBHCHT OT CKOPOCTH:
IBUXeHHs BOCIPUHHMMAIOUIETO ero
Tessckona, Hammume  HaKIOHa BOIHO-
BOH HopMaJH K HalpaBIeHHIO Jyua
CBETA OTIMYAET ABHKYHIYIOCH CHCTE=
My OTCu&Ta OT NOKofWEHCca u, cle~
J0BATEJIbHO, MOKET CIYKUTH CBHAE~
TeNECTBOM A6GCOMIOTHOTO JBUMKEHUS.
cucTeMsl OTCu8Ta, B KOTOPOH npo-
UBBOIATCH Ha6J11011eHmI

C Touku 3penus cneunanmou
TEOPHH OTHOCHTENBHOCTH BCE MHEp~
UhajbHble - CHCTeMbl  OTCYéTa _(u-
BUYECK - DABHONDABHB, W HHKIKOTO-

Puc, 4. * HAKJIoHA - BOJHOBOH HODMAlH ¥ Jyuy
‘ BO BCeX - TaKHX CHCTeMax -He: Ha-
6momaerca, OODBACHAETCA 3TO  TeM, 4YTO BOJHOBasg IIOBEPXHOCTD
€CTh NOBEeDXHOCTb OLHOBPeMeHHO PpaBHHX (a3, a
COOHITHS, OHHOBPEMeHHLIe B ONHOH CucTeMe OTCUETa, HE OJHOBpE~
MEHHBl B JDYCMX CUCTEMaX OTCyéTa, JBHIKYIIMXCA OTHOCHTEIBHO-
s10# cucrembl. [TosToMy B pasHeIX cucTeMax OTCYETA, JBUMYUIUXCS.
APYT OTHOCHTEBLHO APYra, BOJHOBLIE NOBEPXHOCTH 3aHUMAIOT PABIAYHOR:
noN0XeHYe, KAK PasiuuHO M Hanp3B/IeHME Jy4a CBeTa, B BaBUCHMOCTH!
OT CKODOCTH ABUXKEHHH CHCTEMBI OTCUET4,

Mrak, MOKHO CKazaTh, 4TO B KIACCHUeCKOM oObAcHernu. aGeppanun
3BE3J, HAKJIOH BOJHOBOH HOPMaHM K YUy BO3HUKAET BBHLY aGCOMOTHOTO-
XapakTepa OZHOBPEMEHHOCTH, BCIEHCTBHE Yero COGHITHH, OZHOBPEMEH-
HEIE B KaKo#-anbo™ cucTeMe OTCUETa, OI!.HOB(peMEHH'b[ TAK’KEe ¥ BO BCEX.
IPYTHX CHCTEMaX OTCuY&Ta, a B PEMHTHBMCTCKOM OODBACHEHHN SBACHUL
TAKOM HAKJIOH OTCYTCTBYeT BBUAY OTHOCHTEIBHOFO - XapaKTepa. O,U.HO-=
BPEMEHHOCTH, BCISACTBYE uerQ CoOHTHE, ONHOBPEMEHHBIE B OMHOH .CU-
CT:Me OTCUETA, He OIHOBPEMEHHH B IPYruX cucTeMax OTCUETa, JBHKY =
IUXCA IO OTHOILUCHMIO K IepBoH. o ]

Vicxoas 1u3 TOro, uro, KaKk OBUI0 CKA3aHO BHINE, B MHEPUHATLHON
crcTeMe abeppauums 3BE3A CyHlecTByeT He cama Mo cefe, 4 Julib 1O
OTHOWEHAIO K APYTMM [OZOGHBIM CHCTeMaM, OMIeH B HHTAPOBAHHON
crartbe ? roBOpuUT, UTO COMMACHO CNEUMANLHOH TEOPUM. OTHOCHTENbHOCTH
BoOOiIe He CyuiecTByeT abeppanuy 3B&34., MHE BUIuM, YTO 3TO TOJNO~
eHHe MONTBEPKIAASTCT PACCMOTP2HUEM BOJHOBOIO 4dCHEKTA SBJEHUT..
Ho B T0#i me cratbe DMASH yTBepHAAeT, YTO B Cayuasx pPaBHOMEPHO-
IO W NpIMONMHeHHOro JBHMeHWd CHCTeMB oTcuéra abeppauva 3BE3L
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‘B Heft He MOWeT OHITh 0OHADYAeHA TOCPEACTBOM HAGMOTEHHH C. TOUKH
apeHud Teopuu 3Pupa B TAKoH e Mepe, KaK W € TOYKH 3DEHUS Teo-
puK - -OTHOCUTENbHOCTH, TAK KaK «IMNIb MEXaHHYecK#, a He ONTHYECKH
-JaHHOE CTAHAAPTHOE HAMpaBieHHe JeJaeT BO3MOMCHEIM usMepeHue abep-
‘paiun», [Tocnennee yTBepwAenne BepHO JUIIbL IOCTOMBKY, NOCKOIBKY
_npeAnonaraeTcsl o0HapyKeHMe M HaMepaHue aleppalmu 3BE3L Cpen-
CTBAaMHA 4CTPOMETPHH, KOTOPOE BO3MONHO JHMUIb TPH YCIOBHA
‘M3MeHeHMs CO BpeMeHeM HaNpaBAeHHd WM CKOPOCTH JBHMKEHHS CUCTEMB
orcugta, Ho 2T0 yTBepkachue BoOOHIE HEBEPHO, TaK KaK KaacCuue~
cxoe ofbucHeHue aleppaluy 3BESK NPUBOAWT K HAIMYMIO HAKJIOHA BOJ~
CHOBOU HOpManu K HATNPaBIGHMIO yya CBETA ¥ TeM CaMuiM MOXKET Cily-
WUTE OCHOBOH A MHTepPepPeH LUOHHOIrO PKCHEPUMEHTA,
B KOTOpOM OXuJaeMblli 3¢deKkT HaxomuTcd B npeieiax AOCTHIMMOL
Ha OMBITE TOYHOCTH M3MepeHuH. B TaKOM 3KCmepyMeHTe ¢ KJIACCHUCCKOH
TOUKM 3PEHHH BOJHOBas HOPMAIb KaK Pas BHICTYHAeT B KayeCTBe <ONTH~
ueCKH JAHHOrO CTaHJAAPTHOrO HAlpaB/e- ; 7

Hus», OO6LIETO AT BCeX CHCTEM OTCuéTa Z

M COBIAJAIONIErO C JAY4OM CBeTa B CHCTe~ e :

Me OTCu8Ta, KOTOPaf NOKOMTCH OTHOCH-
TEJBHO CBeTOHOCHOH Cpenwl.

XoT4 HaKJIQOH BOAHOBOH HODMaIM X
“Iyuy WMeeT - BeJWUMHY Iopaaxa f, jer-
KO 1OKa3aTh, YTO ¥ 3/ecb, KaK BOOO-
Hle BO BCex Cly4agx, e NpPOABAIOT-
€q pa3imyms KAacCHYeCKof M pelsTH-
BHCTCKOM TPAaKTOBKU sBJAeHUH, Habmo-
L2HUI0 OKa3bIBAIOTCS JOCTYNHBIMH JIALIBL - Puc. 5. .

BeJuunMHH  mopgaka B2, Pacemorpym ’

CXeMy BO3MOXKHOrO ONbITa /s Ompa-

*JefieHs 9TOrO HAKIOHZ TPH MAKCMMANbHOM yrie afeppauwu, COOTBeT-
CTByIOUIEM YTJAOBOMY PacCTOSHMIO CBeTWJda oF anexca nHabmozaTtens
$=90" (puc. 5).

[Mpavas AB uepneHfuKynIgpHA K MUKy NAPAMISABHBIX JIyuel, HAKIO-
HEHHBIX BCleACTBHe abeppalldd Ha Yrod o K INepHeHAHKYJIIpy K Ha-
NpaBIeHNI0 ABMkeHus npubopa. BBUAY TOro, UTO BOJIHOBHE INIOCKOCTH
fapa/ie/ibHbl HANPABJIEHHIO IBHMEHH npuOopa, MewmIy BOJHAMM B TOU-
Kkax A u B cymecTByeT pasHOCTh X014, paBHag BD=btga, tae b= AB.

v
Ho tg @=-—-, TS ¥ — CKOPOCTb ABUKEHUT npubopa. CaegoraTensHo,

‘KofeGaHMe B TOuKe B 3anma3ibBaeT N0 OTHOWEHHIO K KOJAEGaHEIO

b

B Touke A Ha BpeMmd tI:—CE—'.

Ias oOnapyxenust »ToH pasHoCTH xoma B Touke A momemtaercs
3epKaNo, KOTOpoe HampaBigeT Jyd / B TOUKy B, THe ¢ HAM Coelu-
HgeTcd Jyd 2, OTpamaiouiuiicd oT HOAYNPO2PAUHOTO - 3epKaia, KOTOpoe
noMeulaeTcs B 9TOH TouKe, a 3aTeM o0Ga Jayya nomagawor B TpyOy L,



112 0 * - B. H. THMMEJbOAPB

.11p¥ "TIOMOIIM KOTOPOH TIpousBOAsTCcA HabMONeHng BO3HUKAOUIER MHTep-
Pepenuvonnolf kapruiel, Ecay Oof B Toukax A ¥ B He CymecTROBAVO
‘PasHOCTH X0la Mewxy Jyuamd | W 2, TO TPH COeRMHEHHH . Jyuell
B TOuke B OHAa BO3HUKJA OB BCIEACTBHE TOrO, UTO HOCHE OTPAIKEHHA
‘or 3epkanma A ayu | JomieH TIOTPATHTL TIPOMEXYTOK BpeMeHH

. b
-ty ==—-, YTOGHl NOCTUTHYTb TOUKW B mpu yCroBMM, 4TO NPUGOp Hemo-

.ABHKEH TIO OTHOMEHUK K CBETOHOCHOH cpexe. Jpmxenve npudopa,
JIOMHMO. TOPO, 4TO OHO MPUBORKHT K BOSHUKHOBEHHIO pa3HOCTH (a3
B Toukax A u B, JOMKHO BHSBAThL TAKKE ¥ HM3MEHEHHE NPOMENYTKA
‘BpeMeHH, 3aTPauuBIEMOro- CBETOM Ha npoxOmldeHue orpeska AB, Ilpu
JBMeHUN [pHOOpa €O CKOPOCTHI) O COOTBETCTBYIOIMHA IPOMEIKYTOK
BpeMeHH . . . '
: b

t3:M’ »

C-—UCOS
“BBALY MAlOCTH - YIA & MOXHO C JOCTATOUHON TOYHOCTBHIO MONOKHUTH

cosa =1, Torma
bo

c{c—ov)°

Vtax, samasapiBande Jyua [ 1o OTHOWEHMIO K JAyuy 2 nOpH ux
~COefMHeNMM B TOUKe B N0 CPABHEHMIO € TeM, KOTopoe JOMKHO HOMy=~
YUTLCS IPH HENOJBHMHOM npnﬁope, paBHO
bv . bo.

ty— t,=

~OTKYHd, C TOYHOCTHIO JO WICHOB HOPAAKA 132
P gz,"' | o . (13)
c ) ' 7

Pasgeaus { Ha nepuox konedanuft T, nonyqaeM Benmnﬂy 0HHITAEMOr0
- CABATA UHTepdePEHIUOHHBIX NOMOC:

, b
A=Zr b
MM, TIpHHEMaf BO BHuMaHue, yro ¢l=, = <

H

TMoncTapias A BHAMMOTO CBETA 125’10'-5 e W AasT opBUTaNb-
"HOTO' JIBHNMEHUA Bemmt B=10—4%, wumeem upu b=>500 ¢x -A=0,1,
“T. €. CMelleHHe HA /10 HONOCH -— BeJMUMHA, BIOJMHE IOCTYNHag U3Me-

PeHuIM, - . : LT : B
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O6cymaTh JReTaJbHO BO3MOXHOCTH OCYLIECTBIEHHS HOJOGHOIO
IKCHEpUMENTAa®) eABa M IeNecooBpasHO, ' TAK KaK OTpPHHATEbHbIA
pesyibTAT €ro MOXHO C YBEPEHHOCTBIO NPeJCKa3aTh HA  OCHOBAHHH
CYWECTBYIOMMX AaHHHX JAPYFUX 9KCHePUMeHTOB. B uyacTHOCTH, ' Ha
OCHOBAHMH OTPHUIATEJHHOTO Pe3yibTaTa onbTa ~ Malikearcona He BHAEP-
WUBAET KPUTHKH DPACYET Pasinuus NPOMEXYTKOB BpeMenu £y u Z5. Tlpu-
HAB e STO CJENCTBYe 3 OnbiTa MailiKenbcoHa, HyKHO NPHHSATD W HJb:
HeHlliMe CAeACTBES M3 HEro, a CAeNOBaTeNbHO, OTKa3aThCd M OT Mpei--
NOMOEHHS O CYLWIeCTBOBAHMY ~HAKAOHA BOJHOBOM HOpMAZX K Hampa-
BACHMIO JydYa B ABHMYUIMXCd CHCTeMdX OTCY8Ta M TeM CaMblM —OT
HANMMUMS  3AMAILIBAHUL £y,

Mbl mpuBemM 3TOT nphMep JMIIb LJid HOATBEPMACHUS TOTO, HTO
€ TOUKM 3peHHd Teopuu 3upa 3BE3AHAA abeppauys . (B Buie HAKJIOHA
BOMOBOM HOPMA/M K HAMpaBNeHMIO Ayua) Moraa Obl GHITh OOGHApyxeHa
SKCIIEPUMEHTANILHO M B CHCTeMe OTCU8T4, ABIKYUIHCA TPAMQIMHERHO
¥ DABHOMEPHO, a TaK®e JJH OUPOBEPWEHMS OWIMOOYHOrO MPOTHUBOMO-
JIOXHOrO yTBeDMIUeHAd B CTaThe OMiena., C TOUKM 3DeHAs TeOpPHH
OTHOCHTEMLHOCTH abeppauds 38831 ASHCTBHTENBHO CYIIECTBYeT ' Camd
no cebe-—Kak W3MEHeHMe CO BpeM:HeM HampaBACHUS CBETOBOIO Jyua
¥ COOTBETCTREHHO BHIMMOTO INOMOXNEHHS 3Be3fsl ¥¥) mums B CHCTEMax
oTCcuéta, CKOPOCTh KOTOPHIX MeHSeTCH CQ BpeMeHeM NO BeQMUMHe Wian
HaMPaBISHUIO, T. €. B HEMHEPIHMAIbHBIX CHUCTEMax.

¥) 3arpylaHeHHe 3Iech MOMET BO3HHKHYTb B CBA3H C HEBO3MOMKHOCTHIO
HabmoZeHns vHTepdepeHNHH Ha O6ONbIIMX PA3HOCTIX - XO1a (an HeRocTa-
TOTHO MOHOXPOMATH4ECKOM HCTOYHHKE -
cBeTa). Ero MOXKHO NpeopofeTs, eCiaH
BMECTO NIPSIMOTO JAy4a BOCIOAL3OBATHCSH
AYUOM, OTPaMEHHBIM B HANpPaBleHAH,
NEPLeAINKYAAPHOM HANPABICHHIO JBH-
kenns npubopa. Ilpm Takoli  cxeme
(puc. 6, AB—= BC) nopsiox BelMduHbI
oxunaeMoro addexra ocTaéres TAKHM
We, MeHdeTCHl JIMIIh UYHCISHHBIH - KO-
sQHIHeHT (¥ax B COOTBETCIBYIOIIEM
pacuére, CBA3AHHOM ¢ oubltoM Mak-
xeabcoHa). Kpome Toro, nonoéﬁass cxeMa
JI03BOJSET 1IOBOPOTOM BCell YCTAHOBKH
Ha 90° BOXpPYT HanpaBJsHuA Jy4d
nomeHsaTh poasmu sepxaira A u C (sro
H306paXeH0 NpPePBHIBUCTHMU JTHHHAME
ua puc. 6), B pesyrbrare uero pas-
HOCTh X0J4 J0MKHA H3MEHUTH 3HAK, T.e.
MOXHO Oblio OBl OMHAATL PealbHOTo
CMEICHES HHTeP(ePeHUOHHEBIX TOXOC,

*#¥) 3aMeruM, 49r0 B DBoabmo# —
COBETCKOH SHUMKIONCIHH 3 abeppanus r
onpelnendercs HMEHHO  Kax  «H3Me- Puc. 6.

HeHHe BHJHMOIO [OJOXKEHHWS 3Be3Ini
Ha HeOeCHOH cdepe, Bh3blBaeMoOe TeM, uTo 3emis ABHKeTcs BOKpYr CoXHma
H HelpPEePLIBHO MeHseT HAUPABACHHE CBOSrO ABHIKEHHS OTHOCHTENBHO 3BE3M».

8 Vy&H, 1. LI, Brm 1
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Tax Kak B KJacCHYeCKOH TeODHH 3B&3xHad abeppalus eCTh CleACTRHE
abCOMOTHOTO 'JIBUKEHMA CHCTEMB OTCYET2, TO OHA JOMKHA CYIe-
CTBOBATL M HpPH COBMECTHOM JBMXKEHMH MCTOUHWMKAZ CBET4 M BOCHPHHM-
MAIOEro ero nputopa Mo OTHOWIEHWIO K THIOTETHYECKOH CBETOHOCHOM
cpefie. M B 3TOM Clyyae OHa JOMKHA BHPAXATLCA B HAKIOHE BOJHO-
BOH HOpMAaTM K HanpasieHmio Jyua'l, CorgaciHo TeOpUM OTHOCHTENb-
HOCTH, TaKOH HAKJOH OTCYTCTBYeT BO BCeX cayuaux. Kak u ‘B ombiTe
Matikeascona, JAns saBieHust 3BE37HOH aleppauud Ge3pasiiuHO, NOL30-
BATHCA MM 3eMHEIM WM KOCMUYECKHM HCTOYHHKOM CBeTa, TAaK KaK JABH-
MeHKe CaMOrO MCTOYHMKA CBeTa 3MeCh He MMeeT 3HAYEHM.
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