H.A. KO3bIPEB

ACTPOHOMUYECKOE NOKA3ATEJIbCTBO PEAJIbHOCTH
YETbIPEXMEPHOW FTEOMETPUM MMHKOBCKOIO

Ha ocHoBe HabnrogeHuii, omyOIUKOBaHHBIX B [4], moka3aHo, 4TO MHp MHHKOBCKOTO SBISETCS HE ab-
CTpaKTHON cXeMol, n300peTeHHOH /I KpaTKoil 3alucH CIeACTBUIN ClIeIUaIbHON TEOPUU OTHOCHTEIBHOCTH, a OT-
BEYAeT JCHCTBUTEIBHOCTH U OIMCHIBAET I€OMETPHIO pealibHOro Mupa. OOCYKAal0TCs HEKOTOPbIe MPOOJIeMbl PH-
YHHHOCTH, BO3HUKAIOIIME U3-32 BO3MOKHOCTH CBSI3eH uepe3 BpeMst ¢ Oy yIIUM U MPOIIEIIINM.

OtkpeiTre JIo6aueBCKUM HEEBKIMIOBON T€OMETPUU TOKA3aI0, YTO PEAIbHOCTh T€OMET-
pHH, T.€. COOTBETCTBHE €€ CO CBOIICTBaMM Haliero Mupa, MO>KHO YCTaHOBUTBH TOJIbKO HaOt0/e-
HUEM U ONBITOM, a HE Joruveckum 3akimoueHueM. Cam JloOaueBCkuil W3 acCTPOHOMHYECKUX
HaOJIOZICHUHN TBITAJICA OINpPEACINUTh, PaBHA JU CyMMa BHYTPEHHHX YIJIOB TpeyrojbHuka 180°
WJIM OHA MEHbIIIE, B COOTBETCTBUM C €r0 F€OMETPUEN, U3 KOTOPOIl CIEA0BAJIO HE HYJIEBOE, a He-
KOTOpOE€ KOHEYHOE 3HaUCHHE MapaJIakCcoB OECKOHEYHO YAaJeHHBIX 3Be3l. Omnmpasch Ha 3Have-
HUSI U3BECTHBIX MapaiiakcoB, JloGaueBckuil mpuien K BHIBOAY, YTO reomeTpus EBkinaa crpa-
BE/NTMBA JIa)KE€ B MACIITa0ax 3BE3/IHBIX PACCTOSHHIA, a €r0 TEOMETPHUs OCTAETCS JIUIIb BOOOpaka-
€MOIii, Kak OH caM Ha3bIBall ee. [10j00HO ATOMY HCCIIeI0OBaHUIO, I/1e ObUIA HCIOIb30BaHbI AEK-
TPOMAarHUTHBIC BOJIHBI, BCSAKas JApyras MBICIIMMas MPOBEpPKAa aKCHUOM TE€OMETPHUH BO3MOKHA
TOJIBKO 4epe3 (PU3NYECKUE CBOMCTBA, KOTOPHIE MOTYT ObITh BHECEHBI B MPOCTPAHCTBO Bellle-
CTBOM WJIA CHJIOBBIM MOJieM. TOYHO TakXe U JJI1 U3YYCHHUs] TeOMETPHUUECKUX CBOMCTB BPEMEHH,
CYIIECTBYIOIIETO HJIM HE3aBUCUMO OT MPOCTPAHCTBA, WM 00Pa3yIoOIIEero ¢ HUM YEThIpEXMEpPHOE
MHOT000pa3ue, HEOOXOAMMO BHECTH B TIPOMEKYTKH BPEMEHH, U3MEPSEMbIC YacaMH, HEKOTOPBIC
dbuznueckue CBOKMCTBa, Olarofgaps KOTOPHIM BO3MOXHO BO3/CHCTBHE BPEMEHU Ha BEIECTBO.
CymiecTBoBaHUE Y BpeMEHH (PU3MUYECKUX CBOMCTB OBLIO JIOKA3aHO PSIIOM J1a00paTOPHBIX IKCIIC-
pumeHTOB [1] u actpoHOMUueckux HaOmroAeHui [2]. DddexT Bo3aeiicTBUI BpeMeHU Ha Bellle-
CTBO 32 CEKYH/IYy MOXKET CIIYKUTh MEPOU KOJIMYECTBA BPEMEHU B 3TOM €IUHUIIE UJIH €T0 MJIOTHO-
ctu. [IMOTHOCTh BpeMEHU B JaHHOM MECTE€ IPOCTPAHCTBA 3aBHCHUT OT IPOLIECCOB, MPOUCXOMS-
IIMX B OKPECTHOCTSAX 3TOr0 MecTa. [Iporecchl, B KOTOPHIX UIET BO3PACTAHUE YHTPOINHU, YBEIH-
YUBAIOT IJIOTHOCTh BPEMEHU U OHM, CIEAOBATENIbHO, U3Ty4atoT BpeMs. 3HAUUT ILUIOTHOCTh Bpe-
MEHU YBEJIMYMUBACTCS TMPU TOTEPE BEIIECTBOM OPTaHHM3alMU. YK€ W3 ITOTO OOCTOSITEIbCTBA
MO>KHO 3aKJIOYUTh, YTO BPEMs HECET B cebe OpraHu3allvI0 UM HETIHTPOIHIO, KOTOpas MOKET
OBITH TIEpeaHa IPYroMy BEIIECTBY — JATUMKy. BOIM3M TaKUX MPOIECCOB MOBBIIACTCS, HAPH-
Mep, YNOPSAOUYEHHOCTh KPUCTAIUIMYECKON PEIIETKH U MO3TOMY, B YaCTHOCTH, JOJIKHA BO3pac-
TaTh AJEKTPOMPOBOIHOCTh PE3UCTOPA C MOJIOKHUTEIBHBIM TeMIEPaTypHbIM K03 dunimenTom. C
MOMOIIIBIO TAKOT'O PE3UCTOPA, BBEAECHHOTO B MOCT YUTCTOHA, U OKa3aJIOCh BO3MOXHBIM MPOBO-
JIUTh aCTPOHOMHYECKHE HAOIOJIEHUS TOCPEACTBOM BPEMEHH, TNIOTHOCTh KOTOPOTO yBEJIMYeHa
MpoIIeCCaMy, TPOUCXOSAIUMU Ha HEOECHBIX 00BbeKTaxX. OMBITH MOKA3alH, YTO 3aKOHBI T€OMET-
pUYECKON OINTHUKH, U B YACTHOCTH 3aKOH OTPaKEHHUs, CIPaBEJIUBBI U JUisi BpeMeHu. [loatomy
0Ka3aJI0Ch BO3MOXHBIM MPOBOAUTH 3TU aCTPOHOMHUUYECKHE HAOIIOJIEHUSI C TIOMOIIBIO OOBIYHBIX
TeneckonoB-pedaexkTopoB. B (okanpHOM MIOCKOCTH Teneckoma pacrojiarajach LIENb C 3ep-
KaJTbHBIMU I[EYKAMH, Ha KOTOPBIX OBUIO BHIHO M300pakeHue 3Be3qbl. Cpasy 3a MIenbi0 HaXo-
Juics pabouuii pe3ncTop, BBEACHHBINM B MOCT YUTCTOHA. M3MeHEeHHe ero 3JeKTpOrpOBOIUMO-
CTH BBI3BIBAJIO HAPYILIEHHE PABHOBECHUS MOCTA, KOTOPOE PErUCTPUPOBAII TaJIbBAHOMETpP. DTa Me-
TOJMKA IMO3BOJIMJIA OCYILIECTBUTH HCCIEIOBAHHUE HE MPOCTO TPEXMEPHOW TI'e€OMETpUU HAIlEro
MPOCTPAHCTBA, HO U YETHIPEXMEPHOTO MHOT'000pa3us, BKIIIOUAIOIIETO B ceOs Bpemsl.

B npencraBnennn Mmexanuku HeloTOHA BpeMst HE 3aBUCUT OT IIPOCTPAHCTBA. ITO 00CTOS-
TEJIBCTBO MOXHO TOKa3aThb T€OMETPUYECKU, OTKJIAJbIBasi BpeMs MO0 YETBEPTOM OCH, MEpHEeHIU-
KYJISIPHOM K MPOCTPAHCTBEHHBIM KOOPAMHATHBIM OCSIM. HO 3TOT reoMeTpruyecKuii MpueM TOJIBKO
WLUTIOCTpAIMsl HE3aBUCUMOCTH BPEMEHHU, IO3BOJISIONIAs CTPOUTh TpadUKU IBUKCHHS, W HE
MPEACTABISIET PEeaTbHOTO 00BEIMHEHUS MPOCTPAHCTBA U BPEMEHU B YETHIPEXMEPHOE MHOT000-

1



pasue. [Ipu TakoM mpeacTaBIeHU OJMH U TOT )K€ MOMEHT BPEMEHH HACTYIAET Cpasy i BCETO
NPOCTPAHCTBA. 3HAYUT BCE MPOCTPAHCTBO, BCS BceneHHass MpOEKTHPYETCsl Ha OCh BPEMEHH OJ1-
HOW TOYKOH W, CIIEJIOBATEIbHO, JJI1 BPEMEHU He UMeeT pa3mepa. [1o3ToMy MU3MEHEHHE TUIOTHO-
CTH BPEMEHH, BBI3BAHHOE MPOIIECCOM B KaKOH-TMOO TOYKE MPOCTPAHCTBA, HAIPUMED, Ha 3BE3]IC,
JOJKHO TIPOM30UTH Cpa3y BO BCeM Mupe, HO TOJILKO YOBIBasi C PaCCTOSSHUEM OOpaTHO IMPOIOp-
IIUOHAIBHO ero KBajapary. CiieZoBaTelIbHO, Yepe3 BpeMsi BO3MOXKHO JalIbHOJICHCTBHE, T.€. MTHO-
BEHHAsl CBS3b. DTOT BBIBOJ OBLI JOKa3aH aCTPOHOMHUYECKHMH HAOIIOICHUSMU, MMOKA3aBIINMHU,
YTO Ha PE3UCTOP B (DOKAITBHOI TUIOCKOCTH TEIIECKOIA IEHCTBYET TO MEeCTO Heba, Tie 3Be3/Ibl He
BUJTHO, HO TJI€ OHA HAXOJIUTCS Ceiivyac, B MOMEHT HaOJIOJICHUH. DTO MOJIOKEHHUE 3BE3/IbI JIETKO
paccuuTaTh, €CITM U3BECTHO €€ COOCTBEHHOE JIBIKCHUE [ M TIapajliake 7T. DTU JaHHBIC MO3BO-
JSIOT OMPENIEIUTh TAHTEHIIMAILHYIO CKOPOCTh 3BE3/IbI Uy B CHCTEME KOOPJWHAT, CBS3aHHOHW C

CoiHueM:
u
vy = 4,74—. (D
T
C no3unmu CoJIHIIA YTJIOBOW CIBHT 3BE3/IbI A® OT €€ BU3YaJbHOT'O MOJIOKEHHUS, T.€. TTOJIOKECHHUS

B IIPOILJIOM, K IIOJIOKCHUIO B HACTOAIICM, OIIPCACIUTCA BBIPAKCHUCM
vt vp
Aag = — = — 2
o R c ) ( )

IIOCKOJIBKY t €CTh BpeMsi, HEOOXOIMMOE CBETY JUIsSl IPOXOXKAEHUS R — paccTOSHUS OT 3BE3/1bI 10
CouHla co CKOpoCThIO €. B nyroBeix cekyHnax ¢opmysna (2) noiay4aer o4eHb IPOCTOe YMCIICH-
HOE BBIpOKEHHE:
2
Aag = §UT, KM/ CeK. 3)
Jlis HaGmronaTens Ha 3emiie K 3TOMY CMELICHHIO Ha/lo JOOaBUTH ellle 3HaueHHe roaud-

HOI abepparuu 3Be3/b1 A:

Aa = Aag + A. 4)
[To dopmymnam (1), (3), (4) U MOXHO paccuuTaTh HCTUHHOE IOJIO)KCHHE 3BE3JBI B MOMEHT
HAOIO/IEHUI 10 OTHOIIEHUIO K €€ BUIMMOMY MOJOKeHUI0. COMOoCTaBlIeHHE ITHX PAaCUYETOB C
pe3yapTaTaMu HaOJIIOEHUN JTOJDKHO OBITH PEHIAONIMM SKCIEPUMEHTOM JIJIsi HAIIUX TPEICTaB-
JIEHUM O CBOMCTBAX BPEMEHU.

CootBercTBylonie HaOMOAeHUS OBLIM BBINOJIHEHBI oceHblo 1977 roga Ha 50-aM pe-
¢ekrope Kpemmckoit Actpodusndeckoit oocepBatopun (Macmrad 8" B mm) [3].

[To oTcueram rampBaHOMeTpa HAOIIO1aJI0OCh U3MEHEHUE CONTPOTUBIICHUS PE3UCTOPA, BBE-
JEHHOTO B MOCT YUTCTOHA W HAaXOJUBIIETOCS 3a IIENbI0 B (DOKATBHON MIOCKOCTH TEIECKOTMA.
Jlnst BoceMHaIIaTi 3B€371, 0 OTHOIIEHUIO K BUTUMOMY U300PaKEHUIO 3BE3/IbI, OBLIO U3MEPEHO
MHUKPOMETPOM IOJIOKEHHUE PEIUCTOPA, PH KOTOPOM T'aTbBAHOMETP MOKA3bIBAJl yMEHBIIIEHUE €T0
conpoTuBieHUs. [ BceX 3TUX 3BE3]1 OTKJIOHEHHE HAOJIIOMABIINXCS TTOJIOKEHUN OT paCYETHBIX
0Ka3aJI0Ch MopsiiKa mupuHbI menn 0,25 MM, T.e. 2". JIums aiis 3Be3/161 TPEr BMecTo pacdeTHOTro
3HaueHuss Aa = 31" £+ 2 monyuunock 59", 4To ynanock OObSICHUTH AambHEHIIMMU HAOTIOACHU-
samu. [Ipu 3TUX UccIenoBaHUsIX 1IENb pacroiarajiach MNepreHIUKyIIpHO CYyTOYHOMY JBHKEHHUIO
U CIBUT 3BE3JIbI U3MEPSUICA TOJBKO MO MPSMOMY BOCXOXAeHHI0. [loaToMy BONM3M MepuauaHa
pedpakius UCKIII0YaIach TEM, YTO OHA MOTJIa BHECTH OIIMOKH TOJIBKO BIIOJIb IIEJIH U, CJIEI0Ba-
TEJIBHO, BAOJb PE3UCTOPA.

CoBepIieHHO HEOXKUIAHHBIM OKa3aJIoCh, YTO PE3UCTOP pearupyeT He TOJbKO Ha MCTHH-
HOE TMOJIOKEHHUE 3BE3/Ibl, HO U TOTJa, KOT/la Ha eI OKa3bIBaeTCs €€ BHIMMOE H300pakeHue.
Cpazy ke ObUTO TTOKa3aHO, YTO ATO OOCTOSATEIHCTBO HE CBSA3aHO CO CBETOM, ITPOHHUKABIITUM Yepe3
1IeNs Ha pe3ucTop. JelcTBUTENbHO, 3TO AeUCTBHUE BUAMMOIO U300paKEHHsI COXPAHSIIOCh U TO-
ra, Korja OOJbIIoe 3€pPKajIo TeIECKOMNa ObITO 3aKPHITO MIOPATIEBON KPBIIIKOM, TOJIIIMHONW OKOJIO
2 mm. [Ipu 3TOM Heckonbko ocnadusics 3¢ (HeKT, HO B TOH ke CTENeHHU, Kak OCIa0sIoch U Iei-
CTBHE HMCTHHHOIO MOJOXKEHHMs 3Be3abl. Kpome Toro, mpu nosopore menn Ha 90°, korga npu
HAOIOZICHUSAX B MEPHUANAHE TMOTYyYaIoCh €€ TOPU3OHTATHHOE PACIIOIOKEHUE, CTAIO0 OUYCBHIHBIM,
YTO Ha PE3UCTOP JCHCTBYET HE CBETOBOE M300pakeHHe, CMENIEHHOE pedpakiineii, a TO oJIoXKe-
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HHE, KOTOpPOE 3aHMMalia Obl 3Be3/1a MPHU OTCYTCTBUU aTMOC(hephl. 3HAYUT U 3TOT A3PPEKT BhI3BaH
BO3/ICIICTBHEM Yepe3 BpeMs, KOTOPOE MOKET IMepelaBaThCs HE TOJIbKO MTHOBEHHO, HO M CO CKO-
pocTtbio cBeta. Ciie10BaTeNbHO, CYIIECTBYET CBSI3b BPEMEHU C MTPOCTPAHCTBOM U MPEICTABICHUE
KJIAaCCUYECKON (DU3MKU O HE3aBHCHUMOCTH BPEMEHM OKa3aJoCh HENpaBWIbHBIM. ['eomeTpus xe,
CBSI3BIBAIOIIAS IPOCTPAHCTBO U BPEMs B €IMHOE YEThIPEXMEPHOE MHOTOO0Opasue, Oblia pa3pado-
TaHa MUHKOBCKMM B COOTBETCTBHH C IpeoOpazoBaHueM JIopeHIIa W JIPYrUMH CIEICTBUSIMU
CIIELUATILHON TEOPUU OTHOCUTEILHOCTH DUHIITEHHA.

B Teopun OTHOCHTETHLHOCTH MPOMEXKYTKUA BpeMeHU dt W mpocTpaHCTBa dr HE WHBAPH-
AHTHBI, a 3aBUCAT OT OTHOCUTEIHHOU CKOPOCTU KOOPJAUHATHBIX ccTeM. VIHBapuaHTOM >Ke sIBIISI-
eTcsl HeKOoTopas 00pa3oBaHHAs U3 HUX BEJIMYMHA dS:

ds? = c?dt? — dr?. (5)

HMHBapHaHTHOCTh ATOTO BBIPAKEHUS MOXKET HUMETh I'€OMETPUYECKYI0 HMHTEPIIPETAINIO,
KaK MHBApUAHTHOCTb MHTEpBaJia YETHIPEXMEPHOIO0 MHOT000pa3usi ¢ KOOpAUHATaMu: ict, Xx,Y, Z,
rjie [ — MHMMas €UHUIA. DTOT YEThIPEXMEPHBIH MUP MHHKOBCKOTO MOXET MPEACTABISATH CO-
0ol peanbHbBIIl MUP, B KOTOPOM KHBEM MBI, HJIM MOXKET ObITh TOJBKO a0CTPAKTHBIM MOCTPOCHH-
€M, H300pETCHHBIM IS POCTOTO BhIBOJIA Tipeodpa3zoBanuii Jloperma. C TOYKH 3peHUS peaabHO-
CTH TaKOTO MHpPAa, BCE, YTO MOXKET MPOU30UTH, YK€ CYIIECTBYET B OyAyIlIEeM U MPOJOJIKAET CY-
[IeCTBOBaTh B mpornioM. [lepemernasch Mo ocu BpeMEHHU, MbI TOJIBKO CTAJTKMBAEMCS C COOBITH SI-
MU B cBoeM HacTosieM. [loctapaemcs Tenepb U3 3TUX MPEICTaBICHUN MPUNTH K BBIBOJAM, KO-
TOPBIC MOXKHO TIPOBEPHUTH ACTPOHOMHYCCKHUMH HAOIIOICHUSIMHU.

®opmyny (5) Asig HHTEpBalla MOYKHO MEPENHCcaTh B CIEIYIOIIEM BU/IE:

ds? = dt?(c? — u?), (6)
rae u = dr/dt npeacraBiasieT co00 CKOPOCTh JIBMKCHHUS OOBEKTa OTHOCHTEIIBHO JaHHOW CH-
crembl koopauHat. [Ipu u = 0, ds = cdt. CrnenoBarenbHO, UHTEPBAI SBISETCS COOCTBEHHBIM
BPEMECHEM CHCTEMbI, KOTOPOE OTCUYHMTHIBAIOT MOKOSIIHECS Yachl. byydn MHBapuaHTOM, UHTEP-
BaJl U €CTh TO MOHATHE, KOTOPOE 3aMEHSET HE3aBUCUMOE OT MPOCTPAHCTBA BPEMs KIaCCUYECKOM
¢usuku. M3meHeHne QU3NYecKX CBONCTB MHTEpBaia JIOJDKHBI BOCIPUHUMATH HAIW JATYUKU.
MoMeHTBI COOCTBEHHOTO BpEMEHH, KaK MaTepUaTbHbIE HUTH CBSA3BIBAIOT LIEHTP JEHUCTBUS C 00b-
eKTaMH, BOCIIPUHUMAIONIUMU 3TO jAeicTBue. [lepemaua Bo3MOXKHA TOJIBKO 4Yepe3 OJHY U TY Ke
HUTh, T.€. Yepe3 OJIMH U TOT e MOMEHT. TakuM 00pa3oM CBs3b uepe3 BpeMsi BO3MOXKHA JIHIIb
MIPU YCIIOBUU:

ds =0.
B mupe MuHKkoBcKOro, kak BUJHO U3 (opMyIibl (6), 3TO ycioBUe OyAET OCYLIECTBISATHCS B TPEX
CITyJasix:
l.Ldt =0, ll.L.u =+4c u lllL.u =-c. (7)

Ha pucynke 1 uzo0paxeHsl 3TU TpU BO3MOXKHBIX KaHaja cBsi3u. TaM mpeJicTaBieHa OCh
BpeMEHH ict W OJIHa MPOCTPAHCTBEHHAs! OCh X, HA KOTOPOW pacIioioyKeHa 3Be3/1a U B Havaje Ko-
opauHat 3emis. [IyHKTHpOM TMoOKa3zaHa MUPOBasi JMHHS 3BE37Ibl, HETIOABIKHON OTHOCHUTEIBHO
Comnnia, T.€. cpeaHero nonoxenus 3emian. Ciaydaid | cOOTBETCTBYEeT BO3MOKHOCTH HAOJI0IaTh
3BE€31ly B HACTOAIIUI MOMEHT, ciay4ail || — B mpormiom, Koraa oT Hee BBIIIEN BUIUMBIN ceifdac
cger, u |1l mpencraBnser BO3MOXXKHOCTh HAOIO1aTh 3BE€34Y B OyayieM, Korja K Hei mpuiies Obl
MOCTIAHHBIN ceiyac ¢ 3eMJIM CBETOBOM curHai. TakuM 0O6pa3om, BO3MOKHOCTh MTHOBEHHOH CBsI-
3W 9epe3 BpeMsl He MPOTHBOPEYUT T'€OMETPHIECKUM CBOHCTBAM MUpa MHUHKOBCKOTO — MHpa, KO-
TOPBIN MOJTHOCTHbIO BOCIPOU3BOAMUT BCE BBIBOJBI TEOPUHU OTHOCUTENIBHOCTU. BMmecTe ¢ Tem Teo-
pHUsi OTHOCHUTEIBHOCTH OblIa CO3/1aHa DWHIITEHHOM W3 (U3MUECKHX COOOpaKeHU Ha OCHOBE
MOoCTyJIaTa O HEBO3MOKHOCTH JAIbHOACHCTBHS, T.€. HEBO3MOKHOCTH MTHOBEHHOW CBsi3M. Hamm
e HabmoaeHus [3] mokaszanu, 94To JabHOACWCTBHE OCYIIECTBISIETCS B mpupoae. CienoBaTenb-
HO, CTPOroe 00OCHOBaHUE TEOPUH OTHOCUTEILHOCTH JIA€T HE apryMeHTAaIusl DUHINTEHa, a Teo-
METpHUS YeThIpEXMEPHOTo MUpa MuHkoBckoro. OHAKO eBa Ju Obl yJaI0Ch HAWTH ATy FEOMET-
puto 03 MOTyYeHHBIX DUHIITEHHOM (PHU3NYECKUX BBIBOIOB.
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Puc.1. Tpu ciaydas BO3MOKHOM cBsI3U uepe3 BpeMsi B Mupe MUHKOBCKOTO.

Bropas BO3MOXXHOCTH HaOMIOJEHUI MOCPEACTBOM BpPEMEHU COOTBETCTBYET OOBIUHOM
ACTPOHOMHMYECKOHN MPAaKTHKE — HAOI0AaTh OOBEKT B MPOLLIOM, OTOABHHYTOM OT Hac Ha TO Bpe-
Msi, KOTOpoe TpeOyeTcs cBeTy, 4ToObl HmpuiaTH K HaOmonatento. C TOYKH 3pEHHS 3€MHOTrO
Ha0JII0/1aTeNIsI MOMEHT BPEMEHH IIEpEMEIAeTCs ¢ TOM ke CKOPOCTbhIO, Kak U cBeT. Ho mpu Bxone
B 3eMHYI0 atMoc(epy cBeT, u3-3a pedpakiuu, CXOAUT C MUPOBOM JIMHUHM U = C, 10 KOTOPOU
MPOJI0JHKaeTCsl IelicTBUE BpeMeHu. Pa3 nmeiicTBue BpeMeHu cBOOOHO OT pedpakiuu, TO HEe MO-
JKET OBITh W JIPOKaHUH M300paKeHHUS, YTO OCOOCHHO BAYKHO IPH aCTPOMETPHUYECKUX HAOIOIe-
Husx. UTto kacaercs aGeppaiuu, TO OHa JOJKHA OBITh TaKOH Ke, Kak U 'y cBeTa. JleiicTBUTENBHO
abeppaiust He CBsi3aHa ¢ OCOOBIMU CBOMCTBAaMU CBETA, a SIBJISIETCS CIEACTBUEM CMELEHUS MUPO-
BOH JINHUU U = €, IPOUCXOJSAIIEro M3-3a MOBOPOTa KOOPAWHATHBIX OCEl MpPU MEpPEeXoje K CH-
CTEME C JIPyroil CKOPOCThIO. 3HAYUT PacyeT CABUTA MOJOXKEHUS | IO OTHOLIEHUIO K TOJIOKEHUIO
Il MmoxxHO TTpOBOAMTH 1O TeM ke hopmynam (1), (3), (4), a cama 3a7a4a onpeeneHus STUX OTHO-
CUTEJIbHBIX MOJIOKEHUH He TpeOyeT yueTa pepaKiii.

Utak, reomerpuss MUHKOBCKOTO MOJTHOCTBIO OOBSCHSET PE3yNbTaThl HANIMX HaAOIIOJE-
Huii. Ho kpoMe HaOm01aBmIUXCsl TEUCTBUI 3BE3/IbI B MOJIOXKEHUSX MPOIIOM U HACTOSIIEM, OHA
IpeJCKa3bIBaET €lle BO3MOKHOCTh HAOMIONEHUH OyAyIIero mojaokKeHus 3Be3/bl, COIJIaCHO CIy-
yato Il Beipaxkenus (7). [Ipy mocTOsTHHON CKOPOCTH JABUKEHHUS, MTOJI0KEHHS B IPOILJIOM U B OY-
JyIIeM JOJKHBI PAaclojiaraTbCsi CHMMETPUYHO OTHOCHUTENIBHO MOJIOKEHHs B HacToseM. Jleit-
CTBHTENBHO, COIIACHO (4), 9TOT cABUT JuIsl mpouwioro paseH: —Aa = —(Aag + A), a qus Oyny-
mero +Aa = (Aag + A), nockoinbKy 3Hak abeppaunu A MEHSETCS B COOTBETCTBUH C BBIpaXKe-
HueM (7) mpu nepeMeHe 3Haka ¢. Takum o0pa3oM Ha AATYUK JIOJDKHO OBITH ACHCTBHE OT 3BE3/IbI
B Tpex Toukax Heba: 1) coBmamaromieil ¢ TOYHOCTHIO 10 pedpakiuu ¢ BUTUMBIM H300paKeHUEM
3Be3]Ibl; 2) CIBUHYTOH OT 3TOoro mecra Ha Aja = Aag + A u 3) cIABUHYTOM OT HEro K€ Ha
Ar,a = 2A a. Tlo-BUIUMOMY, C 3THUM JABOMHBIM CMEIIEHUEM M NPHUILUIOCH CTOJKHYTHCSA IMpPHU
YIIOMSIHYTBIX BBIIIE HAOMIOIEHUSX 3Be3/1bl TPer. OTCyTCTBUE e ee NeHCTBUS B MOJOXKEHUH A
MOKA3bIBAET, YTO ITa 3BE3/1a UMEET MePEMEHHYI0 aKTUBHOCTh, KOTOpasi CHIIBHO ocliabiia B HACTO-
smee Bpems. Ho, koHeuHO, Takoil (yHIaMEHTAIBHBIA BBIBOJ, KaK BO3MOXKHOCThH HAOJIOIEHUIN
3Be3/1bl WM 4ero-1ubo Apyroro B OyayiieMm, Kak peajbHOe Y)Ke CYIIECTBYIOIEe sIBICHHUE, a He
KaK MPOTHO3, TpeOOBAJ MOCTAHOBKH CMELMATBHBIX U THIATEIbHBIX HAOIIOCHHI.

Otn Habmonenus OblmM mpoBeneHbl Hamu ¢ B.B. HaconoBeiM Ha 50 nm pediexrope
Kprimckoii actpodusnueckoil odcepBaTopuu B ABa Mepuoia: BECHOM U ocenbto 1978r.
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JIist KaXaoW M3 IIeCTH HaOIOMaBIINXCS 3BE3], OBUIO OTMEUEHO TPU TOJOKEHUS, MPU
KOTOPBIX MPOUCXOIUIIO ACHCTBHE HAa PE3UCTOP, C OJUHAKOBBIM PACCTOSHUEM MEXIY HUMHU, PaB-
HBIM Ipe/IBblYMCIeHHON BennunHe A;a. Ho ocobeHHO yoeauTenbHbIMU ObLIM HAOIIOICHUS TY-
ManHocTu Anapomensl (M31) u mapoBoro ckorienuss M2 B Bogonee. Tak s TyMaHHOCTH
AHJpomenbl, IO ee JCHCTBUIO Ha PE3UCTOP, YAAJIOCh MOJYYUTh TPU HPOUIIs, pa3aeeHHbIX

npoMexyTkoM B 190" (1o @), 94To cooTBeTCTBYeT ckopocTH vV = — 260 km/cek. [To § ckopocThb
HOJy4YMJIach 3HAYUTENIBHO MeHble: v = +71 kmM/cek. Takum o0pa3oM, BMECTe C JIy4€BOM CKO-
POCTBIO, BIIEPBBIE U TaJaKTUK, YIAlI0Ch ONPEIECIINTH IOJIHBII BEKTOP CKOPOCTH IBHMIKEHUS.
[IlapoBoe CKOIJICHHE TOKE TIOKA3aJI0 TPU JEHCTBOBABIINX M300paKeHUs, pa3AelICHHbIX PacCTo-
suueM B 122" (v = 4210 km/cex). Bce 3T HAOMIOACHUS M MX PE3YJIbTAaThl M3JIaraloTCs IM0-
JIpOoOHO B JAPYroii craTke.

Mup MMHKOBCKOIO OKa3ajCcsi HE MAaTE€MaTUYE€CKOM CXEMOW, a peajlbHOM reoMeTpuei
Hamlero Mupa. B sTom mMupe Oyayuiee yx e CyIIECTBYET U IIOITOMY HE YAUBUTEIBHO, YTO €0
MOXHO Habmoaath ceifuac. Kaszamoce Obl, 4TO IpH CTPOroil 1eTEpMUHMPOBAHHOCTU 3aKOHOB
IPUPOBI TaKasi BO3MOXKHOCTh HE JITAe€T HUYETO HOBOTO, IMIOCKOJBKY Oyayliee MOKET ObITh pac-
CUMTAHO M IpPEeJCKa3aHo ¢ J1000H cTeneHplo TouHOoCTH. OJHAKO, BO3MOXKHOCTh HAaOII01aTh, CO-
JIEPKUT CYIIECTBEHHO HOBOE SIBJICHUE (U3NYECKOTO BO3ACUCTBUS OYAYIIETO CHCTEMBI Ha ee
Hacrosiee. Hanpumep, Ha puc. 1 6yaymee 3Be3abl 1o gunuu |1 — @ moxer Bo3neiicTBoBaTh Ha
3eMIIt0, a OTCIO/Ia 110 MTHOBEHHOM CBsI3U @ — | MOXKET U3MEHUTh U COCTOSIHUE 3BE3/1bl B HACTOS-
i MOMeHT. Takyro BO3MOYKHOCTb CO3/1al0T (PU3NYECKUE CBOICTBA BPEMEHH, TIOTOMY 4TO Ona-
rojiapsi UM COOBITHS HE TOJIBKO CYLIECTBYIOT BO BPEMEHH, HO M IIPOUCXOAAT € ero ydyactueM. Ta-
KHM ITyTE€M BpeMs BHOCHT B MUp CBOHM CBOMCTBa M OCBOOOKIAET €ro OT JKECTKOTO JeTePMHHU3-
ma Jlarutaca. Ecnu ke Henb3sl TOUHO NpesicKa3bIBaTh Oyayliee, TO BO3MOXKHOCTb €ro HabIoaTh
CTAaHOBUTCA HE TPUBUAIBHONM M MOKET BbI3BaTh B HACTOSIIEM TaKHE€ HU3MEHEHMs, KOTOpPbIE
Hapywar 370 oyayuee. Hano nonarats nostomy, 4yto n3odpakeHue Oyaylero Bceraa pa3mbITo
U €ro MOKHO Ha0JII0/1aTh C TOW K€ OTYETIMBOCTHIO, KaK MPOIILIOE, TOJIBKO IPU O0paTUMBIX SB-
JICHUSX, KaK HallpUMep, B IBM)KEHUH 3Be3/l. DTO O3HAYAET, UYTO Cy/1b0a CyIIEeCTBYET HE C OJHOU
0e3ycI0BHOCThIO. B Hee MOXHO BHOCUTH IMOMNPABKH, KaK 3TO cleiajl B 3HAMEHUTOM CKa3aHUU
Bemmit Ouser, oTKa3aBIIMCh OT KOHS, OT KOTOPOIO €ro BCE K€, XOTb U KOCBEHHO, IOCTHUIJIA
CMEpTh, IPEJCKa3aHHAs KYJECHUKOM.

CkazaHHoe 371ech 0 OyayleM UMeeT 3HaueHHue M AJs npoiuioro. Beaps Hale HacTosmiee
ABJIIETCS JUIsl HEro OyAyIIMM M 3HAUUT MOCPEICTBOM BPEMEHH MOKHO BHOCUTH IONPABKU HE
TOJILKO B Oynyiee, HO U B nponutoe. HacTosiee e 06pazoBajioch MPUYUHHO U3 TOTO MPOILIO-
ro, KoTopoe OblI0 0€3 HAaIUX MONPABOK U CIEI0BATENbHO, 3T MOMPAaBKU HE MOT'YT HOBJIUATH Ha
Hero u Oynymiee. XOTs yepe3 BpeMsi U BO3MOXHO BO3JIEHCTBHE HA MPOILIOE, HO OHO HE MOYKET
0Ka3aTh BIUSHUS Ha X0 JaJbHEUIINX COOLITHIA.

Bo3moxkHOCTh OyqylIMM BBI3BIBAThH SIBJICHUS B HACTOSIIEM O3Ha4yaeT oOpalleHue INpu-
YUHHOU CBA3M, KOTOpoe Oy/leT BOCHPUHHUMATBHCS Kak TeJIeoJoruveckas HarnpaBiIeHHOCTh. [lo-
ATOMY KPOME OCHOBHOI'O BOIIPOCA MO3HAHUS I0YEMY» CTAHOBUTCSI 3aKOHHBIM U BOIPOC <«UIS
yero». [Ipu oOpallieHuu NpUYMHHBIX CBSA3EH JOKHO 00pamaThesi 1 0OBIYHOE SIBJICHUE pa3apo0-
JIEHWS] TIPUYMHBI HA MHOTOYMCIIEHHBIE CIIEJCTBUS, BBI3BIBABILEE POCT AHTponuu. M3-3a sToro
MO’KET BO3HUKHYTh TEHJEHLHUS CTATUBAHUS K €UHCTBY, K POCTY OPraHM30BAHHOCTH U YMEHb-
LIEHUIO SHTponuH. [103TOMy aKTMBHOE y4acTHe BPEMEHHU JOJDKHO OKHUBIISATH MUP U IPOTHBO-
JIEHCTBOBATH €r0 TEINIOBOM CMEPTH.
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