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[IyGiukyercs Kak runoresa [jisi JaJbHeRIeil JUCKyCCum.

Ansoramus. B 1968-2005 rr. pasubivu HabiiogaressmMu (B OCHOBHOM o4HuM u3 aBropos — B.M. Jliorbim)
BBIIIOJIHEHBI MHOTOYHUCJIEHHBIE u3Mepenus Oiiecka siapa cefidepropekoii ramakruku NGC 4151, TTokasza-
HO, 410 (@) Gseck OObeKTa 1yJabcupoBal B Tedenue 38 Jier ¢ nepuogoM 160.0106(7) mun, coBuajaronmm
B IIpeJe/iax ONIMOKU C U3BECTHBIM MEPUOIOM 3araI0YHbIX “CONHEeIHbIX myabcaruii Po= 160.0101(2) mum,
u (6) npu perucrpaiuu kKojebauuii ceerumoctu anpa NGC 4151 ¢ nepuonom Py MoMeHTBI HabJH0 e
caemyer npuBoauth He K CostHIly, a K 3emiie, T. e. K cucreMe orcuera Habsogaress. Konebanue Py, rakum
00pa3oM, XapaKTepru3yercs HHBAPUAHTHOCTBIO YaCTOTHL U (a3bl 10 OTHOMICHUIO K KPACHOMY CMEIEHHUTO
z 1 opbuTAIBLHOMY ABUXKEHUIO 3emiu coorBercrBenno. Ociofa ciemyer, 4To KorepeHtHoe Py-konebanue
“MeeT KOCMOJIorrYaeckyto rnpupoay. Cam xe nmepuon Py npeacrasisier coOOi, MO-BUINMOMY, X0 “KOCMU-
9eCKUX 9aCOB”, CBA3AHHBIX C CYIIECTBOBaHMEM abCoOTHOrO Bpemenn Beenennoit B monnmannu HeioToHA.
AN ABSOLUTE CLOCK OF THE COSMOS?, by V.A. Kotov and V.M. Lyuty. In 1968-2005 different
observers (mainly, one of the authors — V. L.) performed numerous measurements of luminosity of the
nucleus of the Seyfert galaxy NGC 4151. It is shown that (a) the luminosity of the object pulsated
over 38 years with a period of 160.0106(7) min coinciding, within the error limits, with the well-known
period Py = 160.0101(2) min of the enigmatic “solar” pulsations, and (b) when registering oscillations of
luminosity of the NGC 4151 nucleus with the Py period, time moments of observations must be reduced
to the Earth instead of the Sun, i.e. to the reference frame of the observer. The coherent Py oscillation
is characterized therefore by invariability of both frequency and phase with respect to redshift z and the
Earth’s orbital motion, respectively. From these results thus it follows that the coherent P, oscillation
seems to be of a true cosmological origin. The P, period itself might represent a course of the “cosmic
clock” related to the existence of an absolute time of the Universe in the Newton’s comprehension.

Karouesbie cioBa: Couhile, nysbcaluu, akTuBabie sijpa rajgaktuk, NGC 4151, kocmomnorus

1 Bseaenue

B pasroBopax 0 HaydYHBIX KOHIIEMIUIX 0COD0E MECTO 3aHUMAET TOT (DAKT, YTO B IPOILJIOM BEKE 3HAMEHMU-
ras 0bias reopusi oraocureabHocrd (OTO) rpoMKoO U peluTesbHO HPOBO3IJIACUHIIA TEHIEHIMIO OTX0AA OT
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TOHATHH “abCOMOTHON’ UCTUHBI, 8 TaKzKe aDCOJIOTHBIX IPOCTPAHCTBA U BpeMenu. [locienuue mepecraniu
ObITh /1 GU3MKU U ACTPOHOMUM IPOCTHIMH AOCTPAKIINSMU, OCHOBAHHBIMU HA IIOBCEIHEBHOM BOCIIPHS-
THH: OHU yTPATUJIN HE3ABUCHMOCTH OT MHPA MATEPHAJbHBIX T€JI U IPaBUTAIME, COObITHIT U sABjeHuil. B
pe3ysabrare, Ka3ajaoch 0bl, “adcoorHoe BpeMs’ — B myxe HpioTOHA — HaBCeraa MOKWHYJIO HAC.

ITo Bpumosny (1972), oauako, cama Teopusi OTHOCUTEIHLHOCTH OTHOCUTE bHA. K 9TOMY f06aBuM, 4T0
OTO 1o cux mop ocTaercs Teopueil, HEIOCTATOYHO TTOATBEPXKIEHHON ONbITOM. ['paBUTAIIMOHHBIE BOTHBI
TaK ¥ He obHapykeHbl. Jarke M3BECTHOE CMEIIEHUE CBETOBOIO Jiyda OKoJo aucka CosHna 10 cux mop
BBI3BIBAET COMHEHHE BBUJLYy MPAIHON TaflHbBI, OKyTHIBAIOIIEH M3MEpPEHNEe CABUIOB M300parKeHuil 3Be3/1 BO
BpeMs LIOJIHOIO COojiHeqHOro 3arMenus 29 mas 1919 r. (Qakruyeckas 3HA4MMOCTb pe3ysibrara — He boJiee
lo. U3BecTHO, 9TO mazke MOCTe 3asaBieHnst D aauarrona 1919 r. o6 3KCrnepruMeHTaIbHOM TTOATBEPIK ICHNN
Teopuu JUHIMTENHA TTOJEMUKA O PEAJHHOCTH “BEIMKON WJLTIO3UN’ MPOCTPAHCTBA-BPEMEHU BCITBIXHYJIA C
HOBOH CUJION JIeCATUIIeTHe CILyCTsi, — B CBS3U ¢ HaOJromeHueM 3armenusi Ha CyMmarpe, KOTOPOE HE MO/l
rBepauIio pesyiabrarsl 1919 r.; Kosecnukos u ap., 2005; diizeniures, 2006.)

Korzaa ke 3aBogum pedb 06 aCTPOHOMHIECKUX OOBEKTAX, TO U 37ECh BCTPEIAEM MHOKECTBO CIOPIIPH-
30B IIECTPOH U cropHOH Kocmorpaduu. 6o Ha pybdexke nByx crojernii Ha acTPOMU3UKY U KOCMOJIOTHIO
HaBAJIUJINCh, KAK yparaH, HOBbIe KOCMOJiorndeckre “mMmoucTpor’ u “‘cruxun’ Beenennoit. Henapuue yBieka-
TejibHbIE OTKPbITHA B KocMoce Temubix Marepun u suepruu (TM, TJ), a Takke Takue KOCMOJIOTAIECKHU-
3aMbICJIOBATBIE UyJIECA, KAK YEPHBbIE JbIPbl M AHTUIPABUTAIUS BAKYyMa, BMECTE€ C BBEJEHHEM HOBBIX
BUPTYAJIbHBIX KOHIEIIWN, HA CAMOM JIeJIe PEBOJIIOIUOHU3UPOBaIN acTpoHoMuio u Kocmosoruoo: OTO-
CTOJIKHOBEHHE YEPHBIX JIbID U TPOWHBbIE KBA3aPbl, MUCTUYIECKHE KPOTOBBIE HODBL B S/IPAX MAJIAKTHK, /M-
KU€ TEPBUYHBbIE YEPHBIE IBIPHI ¥ MTPUIY/JINBbIE MHOTOMEPHbBIE “CTPYHBI’, TUBHBIN KBAPK-TJIFOOHHBIN “‘mep-
BUYHBIMN OTHEHHBIN map’ u 0e3MOJBHBINA 3MUP, BOIIIEOHAS AHTUTPABUTAINAS — “MUCTUIECKUN MOTOD”
yckopenusi BeesenHoit B Buie “IaBsInero Ha MpOCTPAHCTBO” BaKyyMa M, HAKOHEI], HEM3bsiCHUMas KBUHT-
sccernnud. (ITo cyru — 910 cpennesexoBas quinta essentia; He HOHATHO, OTKYJA B KOCMOJIOIMM CTPACTb K
nosropenusam?) WU renepp B Kocmoce BMECTO LPUBBIYHONO HAM TSAIOTEHUs FOCLHOACTBYer “‘daHracTrye-
CKOE” aHTUTATOTEHUE.

Yro kacaercss camoii KocMojoruu, To TaMm mu3obperena T. H. TM, Bmepsbie npemioxkennas [Buku B
1933 r. (umest nojzepxkana B 1977 r. HAGJIIOJEHUAMY TEMHBIX I'ajI0 BOKPYI HEKOTOPBIX TajakTuk). VI 6o-
Jjlee TOTO: ceffvyac, HA OCHOBE JIAHHBIX TeJlecKoma nM. Xabbsia — u 0cobeHHO ero “riybOKHX CHUMKOB® —
CIIeJIAH CBEPXHOBBIN BBIBOJ, UTO 3arajodnas TM, OKa3bIBAETCs, CYIIECTBYET yxKe He MeHee 9 muipi Jjier!
Ho wmbrI emie He 3HaeM, U3 KAKUX 9aCTHUI, OHA COCTOUT. A BOT COTHHM FaJIAKTUK YCIEIUu CHOPMUPOBATH-
cd HeoObIuaiiHo ObicTpo (Beero Jumb 3a 900 muH jer!), Torga Kak Hamemy “npoasuryromy”’ CosHIy U
Comueunoii cucreme st popMupoBanuns morpeboBasoch ax 4.7 mupa jger. B urore co3mana kapruHa,
YCKOpeHHOro pacmiupenus Kocmoca co “BCeleHCKMM TepersirnBaHueM KaHaTta’ — 60pb0oit Mexmay rpa-
BuTanueil u cujaaMu OTTaJKuBaHus. VU OKa3a/ioch, 9TO B IPOILIOM BEKE HAM TOJIBKO ‘Ka3aJiOCh’, 9TO
Bcestennas crannoHapHa, uin 9TO €€ PACHIMPEHUE 3AMEJISETCs, UK YTO OHA KAaK ObI /1a2Ke IIyJIbCUPYeT.
Boucruny, korpa cefiqac cMoTpuMm Ha ajekue O0beKThbl BCeseHHOM, eMHCTBEHHBIM OI'DAHUYNABAIOIIUM
daxrTopom sBasiercs Haie Boobpakenue! “Beesiennast 60jee cTpaHHast, 9eM MbI MOXKeM BooOpaszuTh’. Ho
MBI BCE PABHO ITpoOyeM Bce 3TO 00bSACHUTS, Haxke poxaenne Beemennoii. Ha Hammx ryra3ax, npu ak THBHOM
yuacruu raguiiees OTO, ¢ xpycrom cxkupaercsi KoeMosaorus XX B., OCTaBJIsis He3bIOJIEMO, OHAKO, MU0~
Te3y BoJbIoro B3pbiBa ¢ €ro KpaTKOBpeMeHHOH u “0e3ymMuoi’” nadranueit. I 601bIIMHCTBOM MOJTIATIABO
MIPUHUMAETCS, YTO UMEHHO B 30Xy BOJIBIIOro B3pbiBa, ‘B MI'HOBEHME OKA W U3 HUYErO, II0 BOJIIIEOCTBY,
TN UCKJTIOUUTENHHO “TTo BoJie TBopIia, KOTOPOro He OBLIO 1 HeT’, — BO3HUKJIA Kak cama BceesmenHast, Tak u
BCe pU3MIECKUe TOHATHUs, BKJIIOYAs TOHATUS MPOCTPAHCTBA, U BpeMenu. Vl MBI CHOBa 9ePTUM XPYCTaJIb-
Hble cepbl APUCTOTEsT W AMUIUKIBL [ITosIeMest, HO COCTOSIIIE yKe U3 “MUCTHIeCKOro” Bakyyma, TM u
T — u B Mmacmrabe Beeit Beesrennoit. U naxke nplraeMcst HOCTPOUTH HOBYIO MIPU3PAIHO-CKAB0UHY O MOJEIIb
Mupozaanus. Ilpu aTom ynopuo urnopupyem muenne Kanra, aro Bo Beenennoit ects “cBoOOmHBIE” IPO-
IIECCHI, HEIOCTYITHBIE /I YMa, caM ke KocMOoC TpaHCIeHIeHTaIbHBIH, HETTOCTUXKUMBIH, a “paruoHa IbHAd
KOCMOJIOTHsT — HAyKa MHUMAs... U cefiyac MHOTHE KOCMOJIOTH yOEXKIEHBI, 9TO TPEDYIOTCST HOBBIE TIOIXO/IbI,
umen u HaOIIOMATEIbHBIE (DAKTHI, YTOOBI TPABUILHO HHTEPIPETUPOBATD U MOHATH TPOUCXO/IAIIEE.

O 13 Takux (paKkTOB, BO3MOXKHO, — “KOTePEHTHOe KOCMUIECKOe KOIebaHne’ Hen3BECTHON MPUPOIDL,
nabsronaemoe y CoJlHIIA U HEKOTOPBIX BHETAJIAKTUIECKUX NCTOYHUKOB. [lepuoj koebanus Hanbosee To4-
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HO ycranosiied 10 zabuogenusm Cosnnna Py = 160.0101(2) MuH, — u He 3aBUCUT OT KPACHOI'O CMELIEHUs
z (B ckoDKax — cranuaprHas owmbka s nocienuux 3nadammx uudp; [Mleppep u ap., 1980; Koros u
Jlesuukuii, 1987; Jlrorbiii u Koros, 1990).

Haubosee mosnnblil psia u3MepeHuii KOrepeHTHBIX Fy-kosiedanuil Ojecka OTHOCHTCS K sapy celidep-
roBckoii ranakTuku NGC 4151 (z = 0.0033). Hanubie nonydenst B 1968-2005 rr. B U- u V-dunbrpax
B Pa3HBIX 00CEPBATOPUAX; BKJIOUEHBI M DEHTIEHOBCKME u3Mepenus ciyTHUkoB (X ). B npeasapuresb-
HoM uccaegoBanuu Korosa u ap. (2003) ykazaHo Ha HE3aBUCHMOCTb HavaJsibHON (dazbl Py-kosebanus
NGC 4151 or opburajabHOIO ABUMKEHUS MU, 9TO HOCTYXKUIO JOMOJHATEIbHBIM aPIyMEHTOM B HOJIb-
3y KOCMOA0zuvecKozo uctonkoBanus Py-sienns. Ceituac uncio nabmionenuit NGC 4151 yBesudeno Ha
57 %, 9TO MO3BOJIET MPOBEPUTHh MHBAPUAHTHOCTH (hba3bl W MPOJBUHYTHCSA JAJBINE HA IYTH WHTEPIPETA-
IIWN.

2 Habmwogenua NGC 4151, 1968—-2005 rr.

Muorouuciennbie dporomerpudeckue Habonenus sapa NGC 4151 3a 38 jier BbITOJIHEHBI OIHUM U3 aB-
ropos (B.M. JlioTbiM), ¥ K HUM J0GABJIEHbI U3MEPEHMs, ONyOJIMKOBAHHBIE JDYIUMHU HAOJIONATEIAMHE.
Awnamm3 voBbix U- u V-mabmromennit Jlrororo 3a 1994-2005 rr. CyIecTBEHHO TOBBICHI 3HAYUMOCTH MTEPHU-
omuanocTy 160 MuH, 3aCTABUB HAC BO3BPATUTHCS K ODCYKIECHUIO MTOPA3UTETBHOrO (DAKTA, HE3ABUCUMOCTH
da3bl Kosebanus OT MOJOKEHUsT M Ha, opdbuTe. 3/eCh PACCMOTPUM HOJIHBI HOPMUPOBAHHDIN “aAKTHB-
ublil” psj ocrarkos Gsiecka NGC 4151, nosyuennbix B 1968-2005 rr. (u3MepeHust MUHYC TDEHJL, YUCJIO
ocrarkos N = 2722). [log akruBHBIM PsAIOM UMEIOTCH B BUJlY CEPUM U3MEPEHUI, OCTATKHA KOTOPBIX — 110-
cJie yOaJleHusi MeJJIEHHBIX TPEHIOB — MOKA3aJi 3aMETHYIO, M0 KPUTEPHUIO 30, IEPEMEHHOCTb B T€UEHUE
Houu (op = 0.01 3B. Besi. — TunUYHas omubKa onrudeckux uamepenui; Koros u Jlorsii, 2007).
Kazkaprit ocraToK OTHECEH K KOHKPETHOMY H-MHHYTHOMY HMHTepBaJly, HyJjesas daza orsedaer 0 UT,
1 anBapsa 1968 r. Cuekrpbr momnocru (CM) crpousuch ¢ nomowpio npsamoro @ypbe-nipeobpasosanusi,
cpejHue Kpusble — MeTouoM HasiokeHHbix 310x (MHD). 3uauumocrs nukos 8 CM oupeyessiiach mero-
nom Craprig (1982), cpennux KpuBbix — 110 Kpurepusim Korosa u ap. (1997). Psjabl ocTaTkoB — HOpMU-
poBanHbIe, Tae X- u V-0CTaTKU MO CBOMM CTAHIAPTHBIM OTKJIOHEHUSM S) MPUBEIEHBI K CTAHIAPTHOMY
orkyaonennio U-psga. Ceaennst o BpeMeHHBIX pagax X -, U- u V-ocTaTkoB npuseaeHbl B Tadbaure 1.

Tabuua 1. Usmepenus 6iecka NGC 4151 8 1968-2005 rr.

QuabTp WarepBa, rr. N Sy, 3B. Bed.
X 1975-1991 885 0.166
U 1968-2005 1229 0.058
|4 1987-2000 608 0.029
Bwmecre* 1968-2005 2722 0.058

*OO01uit HOpMUPOBAHHBIN PsiJ

Jng manpHeiero anaan3a chopMUpPOBAHO B3 HOPMUPOBAHHBIX pama octaTkoB NGC 4151 3a 1968—
2005 rr. ¢ onmHakoBbIM wucioM N = 2722 u Sy = 0.058 3B. Best. (B mikase U-Bei.): S-psiZ, MOMEHTBI
HAOJII0|eHUH KOTOPOroO ¢ MOMOIIBI0 nonpasok § npusenensl k Connny, u E-pan, npuseneHssiil k 3emie
(6e3 no1paBokK 0).

3 CruekTpbl MOIIHOCTHA U IIEPUOL,

Ha puc. 1 nokazan dpparment CM S-psina, rie riaBHblii muk orBedaer nepuoiy Pg = 160.0107(7) mun ¢
rapmoHuueckoii ammaurynoit A = 0.0067 ses. (“nukoBoe” 3navenue nepuona onpeneseno MHI). 3naun-
MOCTb IHKa 40, BepoaTHOCTD ~ 1074,
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Puc. 1. ®parmenr CM Bapuanmii 6siecka NGC 4151 no nabaogenusm 1968-2005 rr., upusenennbiv Kk Coutaity,

N = 2722. Ilo ropu3onTaim — gacrora vV B MK['1, 110 BeprHKaam — MOMHOCTD (V) B IPOM3BOJIBHBIX €JMHULAX.

IlyaxTrpHas JIMHUA NOKA3bIBAET YPOBEHD 3HAIUMOCTHU 30, IVIABHBLA nuk orBevaer nepuony Pe = 160.0107(7) mun

0.6
NGC 4151, 1968 - 2605, N = 2722 '
I(v)
160.0106
04} .
0.2} i
0.0 I
104.0 104.1 104.2

104.3

Puc. 2. To xe, uaro na puc. 1, ana E-paxa: Pe = 160.0106(7) mun
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NGC 4151, 1968 - 2005, N = 2722
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Puc. 3. a — romoBoit xox monpaBok 0 (B CyTKax, MOKA3aHO CHHYCOHION), b — pacupesie/ieHne Ymuca n3MepeHuit
NGC 4151 B Teuenue roga (1968-2005 rr., N = 2722)

Tabumna 2. [Iukosbre saavenna nepuoga NGC 4151 B munyTax (B KBaApAaTHBIX CKOOKax — aMmnmnTyael B U-Best. )

Kpurepwmit S-psn E-pan
A 160.0108(7) 160.0107(7)
[A=0.0067] [A=0.0064]
Ap 160.0107(7) 160.0106(7)
[ A, = 0.0066 ] [ Ap, = 0.0063 |
Ap 160.0104(4) 160.0101(3)

[ A, = 0.0133] [ 4, = 0.0145 |

Ha puc. 2 npencrasien crnektp F-psima. OH MOX0:K HA TEPBBII CIIEKTP, HO 10 CPABHEHWIO C HUM:
(a) rapMOHUYECKAs AMILIUTYIA [VIABHOIO IIMKA HECKOJIbKO yMenbiiena A = 0.0064 Bejt., (6) urymbl noHu-
XKenbl, (6) nomuHanTHbl nepuoy, 160.0106(7) Mun uyrsb upubsusuics K “cosnednomy”’ Py. 3Hauumocrb
[JIABHOI'O IIMKA IIPUMEPHO TaKas 2Ke, Kak Ha puc. 1.

[Monpasku §, npuBomsiue momentbl u3Mepernit NGC 4151 K reJIMONEHTHYECKO cucremMe oTcYera,
MeHAITC B Tedenne roga B mpeaenax +£0.0046 cyT, ux romoBoit Xoi MOKa3aH CHHYCOHION Ha puc. 3a.
Pacnpenenenue xe duciia u3MepeHuii BHyTpY rojia npuBeaeHo Ha puc. 3b. I3 Hero ciemyer, 9To ¢ mOJIO-
JKUTEJLHBIMA TONpaBKaMu — npuMepHo 80 % m3mepenwii, ¢ orpunareababivm — 20 %.

Kpusbie Py-KoJjiebanus CBETUMOCTH aKTUBHBIX siep rajakTuk (ALl') kak OpaBwio OTJMYAIOTCA OT
TapMOHUYECKUX C HAUOOJIee MPUMEIATETbHON TeTaIbI0 — MUHUMYMOM ODitecka. BaykHo mosToMy ¢ Hamyd-
nieif TOYHOCTHIO 3HATH MEPUOJL, ¢ KOTOPBIM PACCMATPUBAETCS 3aBUCUMOCTD (ba3bl (MUHUMYMa 6jiecka) OT
noupasok 0. ITo uzmepenusiv kosuebanuit Cosnnna 3a 1974-1982 rr. nepuos pasen Py = 160.0101(15) mun.
Haubouiee xe rounoe 3nadenue nosydeno Korosbim u Jlepuukum (1987) 00 MOAYJISLUM 4aCTOTBI CIIEI0-
BaHUs COJHEYHbIX Beobimek 3a 1947-1980 rr.: Py = 160.0101(2) mum.

“IInkosbie” 3nadenus nepuoga NGC 4151 u coorBercTBY0OMIUE AMILIMTY/IbL IIPUBEAEHbl B TabJuie 2.
OHU MOJTyYeHb! ¢ IPUMEHEHUEM TPEX KPUTEPUEB: 1Mo MUKOBOH ammyuryne A @ypbe-criekTpa, Mo aMIIi-
tyme Ap cunycomant B MHD u mo nuxosoit ammuryge A, MuHnMyMa Orecka (Ipu pa30HeHHN IEpHOIa
Ha 10 paBHbIX (Ha30BbIX UHTEPBAJIOB). Bumum, uro nepuoanl F-psijia HECKOIBKO Jiydilie TpubImKamTcs
K “conneqnomy”’ Py, uem nepuojpl S-psija.
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NGC 4151, 1968 - 2005, N = 2722
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Puc. 4. Ksagpars nukosbix ammmryn R(P) = Af, B 33BHCHMOCTH OT NMPOGHOTO Tepmosa (TOUKH U OTPE3KH
upamerx; Ap, — B equaunax 0.01 U-sen.): o — maya S-paga, b — aia E-pana. Yucoamu ykasanbl nepuoist (B

MI/IHyTaX) MAaKCHUMaJIbHbBIX IIMKOB, IIYHKTHUPHbBIEC JINHUW COOTBETCTBYIOT YPOBHIO 3HAYUMOCTHU 30

Hua oboux psijioB GbLaiu BeIYUCIEHBI cnelududeckue nepuogorpaMmbl R(P) — KBaapaThl MUKOBBIX
AMILTATYT A127 Kak (hyHKIuM mepnojia: B y3KOM JIMANIa30HE IEPUOJIOB OKOJIO ), HO € BBICOKMM pa3pelie-
aueM (mar AP = 0.0001 mun, A, — B exuannax 0.01 U-sed.). Pesynbrar npusenen Ha puc. 4, rae Makcu-
MyM Luka S-psja orsedaer nepuoay 160.0106(+1, —6) mun, a E-psga — uepuoay 160.0101(—3, +3) mumn.
[Tepuoubt “nenrpos rsixkecru” (P, ), Makcumasbubie amuiuryapl (R, ) nukos u ux 3uadumocru (W) ciue-

JLYFOITIHE:
S-pan: P, = 160.0104(4) mun, R, = 1.77, W = 4.40,
E-pan: P, = 160.0101(3) mun, R, = 2.10, W =5.10.

Buano, aro makcumasbHBIN UK F-pamga mouno coomsemcemeyem “‘comnedanomy’ mepuony Py, a am-
IUIATYA3 W 3HAYMMOCTb IIMKA BbILIE COOTBETCTBYIOIIMX BEJIMYMH S-psija. B KadecrBe OKOHYATEJbHOIO
anpuoprozo nepuona NGC 4151 nig anaim3a BAUSHUS OOIPABOK 0 IPUHUMAEM ‘COIHEYHOE’ 3HAYCHHE
Py = 160.0101 muH, onpenesentoe ¢ TounocTbio £0.0002 Mun (CM. BbIIIE, & TAKKE PUC. 5).

4 Cpenuue KpuBble OJjieckKa

Ha puc. 6 npuBenennl aBe cpeiHMe KPUBBIE, TOCTPOEHHBIE ¢ MEPUOAOM Py Ijis TBYX PSAOB M WMEIOIIIe
CIIETYIONINE TTapaMEeTPhI:

S-psin: Ap = 0.0048(17), 5, = 0.85(6), ¢ = 0.83(3), W = 3.30,

E-psan: Ap = 0.0051(17), ¢ = 0.82(6), ¥ = 0.82(3), W = 3.50.

3mech g, 1 Y — pasbl rApMOHUYECKOTO U TUKOBOI'O MUHUMYMOB COOTBETCTBEHHO. Buum, 4ro B mipe/ie-
JlaxX OIMUOOK HET CYIIECTBEHHOM PA3HUIIBI MEXK/Ty ITBYMS KPUBBIMU; TEM HE MEHEee OTMETHMM, 9TO HECKOJIb-
KO 3HaumnMee Kpusad E-pana, 6es nonpasor k Conniy. 1o kpurepuio A, 3naunmocrs Py-kpusoil E-paa
3HawumMesvrHo éviwe, deM KpuBoit S-pama: W = 5.10 u 4.40 COOTBETCTBEHHO, CM. TI. 3 U pHC. 4.

5 BJiausHuHMe mompaBOK

Jlist KaxKI0ro u3 ABYX psfioB, S u F, HOCTPOWJIN Mapy KPUBBIX: ¢ Oobimumu nompaskamu § > 0.002 cyT
u Maubivmu noupaskamu § < 0.001 cyr (kpusble npusegenbl Ha puc. 7 u 8). E-psaj jan upakrudyecku



Ab6comorabre gacer Kocmoca? 193

T T T T T ; ;
| (V) The Sun
0.3 1974 - 1982 160.0101 i

N = 32630

103.4 103.6 103.8 104.0 104.2 104.4 104.6

Puc. 5. Cnexrp mommoctu riobanpueix myabcanmit Comana B 1974-1982 rr. cornmacuo KoroBy m Xameirayky
(2008). Yucsmo m3mepennit mudepennmuanbHO Ty 9eBoil CKOPOCTH ¢ 5-MUHY THBIM WHTerprpoBanunem N = 32630.
Ilo ropu3onTanu — 9acrora v B MKI'1, 10 Beprukau — MOHOCTD [ (V) B OTHOCHTE/IbHBIX €JMHUNAX; LIy HKTUPHAS

JIMHUSL OTBEYAeT 3HaYMMOocTu 30, riasHblil uuk — nepuogy 160.0101(15) mun

NGC 4151, 1968 - 2005, N = 2722
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Puc. 6. Cpeanme kpusbie xonebanmii 6mecka NGC 4151 (1968-2005 rr., N = 2722) mya S-paga (BBepxy) m
E-pana (Buu3y ), nocrpoennsie ¢ nepuogom Po = 160.0101 mun. ITo ropusonranu — dasa ¢ nepuona Po, o Bepru-
kasi — ocrarku —100Am B wkase U-Bes. [IlyHKTupHbBIE JIMHUN — CUHYCOU/IbI, IIPOBE/IEHHBIE Y€PE3 TOUYKU METO/IOM

HaNMEHBbININX KBaJAPATOB, BEDTUKAJIBHBIMUA Y€PTOIKaAMU ITOKA3aHbL ommbru +o JJI4d KazKJI0T0 CI)HBOBOFO UHTEepBaJa

mupuHoii Py /8
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NGC 4151, 1968 - 2005, reduced to the Sun

T T T
N=1790, §>0.002d
1t . .
E s 4
< °o b\ he E\ [N L g b\ b * o [
o 0 0 .\./ .\ = -0 .\O, .\ 7 2
o p- o \ ,. [ \ [
- \ , \ ’
vt < * A
‘o’ ‘o’
21 1 1 1 7
2 T T
N =708, 6<0.001d
1L , i
g N ’ \.,o\ ./.‘ ,.\ . /.\...o\ /o\ ,.\
(1) VAL . \ /R ! e 1 e \ VAN r
8 <o o // \‘ /. o o ° // \\ /.
- \ @ \ 1 ‘e \ ]
LI ° /I ° II -
\\ , \\ ,
21 1 . 1 1 . 7
0.0 0.5 1.0 1.5 2.0

¢ (160.0101)

Puc. 7. To ke, aro Ha puc. 6, nya S-paga: BBepxy — ¢ monpaskamu > 0.002 cyr, N = 1790, BHu3y — ¢ onpaBkamMu
< 0.001 cyr, N = 708. ¥Ycpenuenue ocrarkos 1o (ase orseaaer Fo/8, nyHKTUpHAs JauHUA — CILIAfiH-QyHKIwMs

Tabaua 3. [lapamMerpbl KPUBBIX ¢ PA3HBIMH [TOITPABKAMU §

Jlamubie ITonpasku, cyT N Ap, 3B.BEJL. ©n P
S-psin, 0 > 0.002 1790 0.0059(23) 0.89(06) 0.87(3)
S-psin, 0 < 0.001 708 0.0046(37) 0.79(13) 0.79(3)
E-psan 4 > 0.002 1790 0.0059(23) 0.85(06) 0.84(3)
E-psan 0 < 0.001 708 0.0048(28) 0.84(09) 0.83(3)

COBIIAIAOIIME — IO (ha3e ¥ aAMILIUTY/Ie — KPUBbIE [IJIsT PA3HBIX MMOMPABOK, TOTJAA KAK B CJIy4ae S-psiia aBe
KDPUBbIE 3aMETHO PACXOuATcs Mexk iy coboil 1o dase (rabiauua 3).

Haubosiee T04HO CABUI KPHUBBIX OILPEAEISeTrCs [0 MUKOBbIM MUHAMYMAaM, U HA OCHOBE TaO/IHUIBI 3
sakmogaem, 9to Gaszoebiii capur | Ay |, Ber3BamHBI nonpaskamu, cocrasager 0.08(4) nys S-pana u
0.01(4) aya E-paga. Iloarsepxaaercs napagokcaabhbiii BbiBog Korosa u ap. (2003) 06 unBapuadTHOCTH
Py-xpusoit NGC 4151 orHOCHTETBHO OPOUTATHLHOTO TBUKEHUST 3EMJIA.

st Gosiee yBepEHHOIO OLPEAE/IeHHs CABULA, BbIYUCIIEHA, KPOCC-Koppessaiuontas Gyukuus 7(d) upu
pasHbIx 3HadeHusx dazoporo capura d (B orHocuresnbHbix eaununax, or 0 xo 1). g sroro kpubas
OOJIbIIMX IIONPABOK C/BHUIAJIACh HA BAPbUPYEMYIO BejnyuHy d 10 da3e ¢ OTHOCHTEIbHO KPUBOH MaJIbIX
nonpasok. Oyukiuu r(d) mas S- u E-psfoB MOKa3aHbl HA PUC. 9, U OHU TOBOPAT O TOM, YTO BBOJIUTH
MOMPABKYU § B HADJIIOJEHUST UCTOYHUKA, HE CACOYem: MAKCUMYMbI KOPPEJISIMA UMEIOT MECTO MPHU CJIBUIE
do = —0.073 u ~ 0.003 gy S- u E-psAn0B COOTBETCTBEHHO.

KonTposibHbIe BbIYUCIEHUS CAETAHBI I IBYX APYTUX BBIDOPOK JAHHBIX, IIpAYeM i S- u E-psijios
OTJEJILHO: JJis HADJIIONEHUH C Y MEHbLIAIOIUMUCS HonpaBkamMu (3emilsl ABUKETCs OT UCTOYHUKA ¢ 4 Mapra
1o 2 cenrabps N = 1482, cM. puc. 3) U yBeJMIMBAIOIIUMUCH MOMPABKaMU (3eMJIsl JIBUKETCsI K UCTOUHUKY
¢ 3 cenrabps 1o 3 mapra N = 1240). Pesyabrar nokasan ua puc. 10, rjie MakKCUMYMbl KOPPEJISIIIUT UMEIOT
mecto tpu dg ~ —0.001 u ~ 0.037 mas S- u E-psma coorBercTtBenHo. KpuBbie ¢ pOCTOM MOIPaBOK
CIABUTAJINCH HA IEPEMEHHYIO BEJIMYUHY d OTHOCHUTEJbHO KPUBBIX C YMEHbIIEHHEM IIOIPABOK.
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) NGC 4151, 1968 - 2005, reduced to Earth
T T T
N =1790, §>0.002d
[ )

1F E\. Nk T

-100 Am
®
h
o
°
?
h
o
AY

21 _

-100 Am
o
d
[ ]
]

-1 ‘e

21 _
0.0 0.5 1.0 1.5 2.0
¢ (160.0101)

Puc. 8. To xe, uro Ha puc. 7, gua E-pana: Beepxy — ¢ mompaskamu > (0.002 cyr, BEHH3y — ¢ mOmpaBKaMmu
< 0.001 cyr
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Puc. 9. Kpocc-koppensimonabre byuakmmu 7 (d) (Toukm, CoeTMHEHABIE TIaIKON KpUBOii) myra S-pana (a) u E-pana
(b). BeprukaJbHBIE CILIOMHBIE JUHAKA OTBEYAOT Capury d = 0, BepTUKa bHASA MyHKTUPHAA JUHAA (@) — MAKCH-

MaJIbHOM Koppessnuu npu casure do ~ —0.073
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0 NGC 4151, 1968 - 2005
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Puc. 10. To xe, 9T0 Ha pHUC. 9, s TAHHBIX C yMEHBITEHUEM Y POCTOM MOMPABOK 0 CO BpEMEHEM (CM. TEKCT): (a) —
mna S-pana, (b) — mna E-pana. Beprukanpaas myaktupHasg muaus (b) COOTBETCTBYET MAKCUMAJIBHON KOPPE/IATIT
npu casure do ~ 0.04

IIpu onTuMucTHYECKON OlEHKE 3HAYMMOCTH AHOMAJIMHU (PA3bL CIUTAEM, YTO BCE YeMmbipe IOy YIeHHBIX
cnapura dy — cayuaiiabere. Torga ¢aBUT KPUBBIX HA PUC. 7, COTIACHO YeThIPEM KPOCC-KOppensammsm 1 (d) Ha
puc. 9 u 10, pasen (A¢); = —0.073(41). Ilpn meccuMuCTIIECKOH OTEHKE OMMOKY CIBATA, OIPEEIIAEM MO
mpem KPOCC-KOPPENIUAM, N300paskeHHbIM Ha puc. 9 (BHU3Y) u 10: (A)s = —0.073(22).

Ha puc. 7 BumHO, 9TO 1Be KpuBBIE S-psifia 6 UeA0M CABUHYTHI APYT OTHOCHTENBHO NIpyra mo da-
3e Ha Besmumnay =~ —0.07; caBur 3amerTeH jake sl OTAEJbHBIX Jerasieii. Bupodem, 3T0 10Ka3bIBAETCSH
[JIABHBIM PE3yJIbTATOM — MAKCHUMAJIbHBIM, PE3KO BBIPAXKEHHBIM M CMEIIEHHBIM OTHOCUTEIbHO d-HYJs IIH-
KoM Koppessiuu Ha puc. 9a. [losoxenue o ropusonTamu scex 16 rouek Ji000H U3 1ByX KPUBBIX — IO
daze or 0 10 1 — umeer ommbKy mpumepno + 21/2 /32 (yuuTbiBaeM, YTO KPHUBBIE IIOCTPOEHBI CO CIJIA-
)kuBauneM Pp/8). Orciona, omyckas 3HaK “£”, njsi TpeTheil OIEHKH ONMOKH 63aUMHO020 CIBUTA, NMEEM:
(21/2/32) x (21/2/161/%) = 1/64 ~ 0.016, t. e. (Ath)3 = —0.073(16).

Teneps obparumcst cCHOBA K puc. 9a, riae kKodaddunuenrsr Koppessnunu upu casurax d = —0.7 u 0 paBHbI
0.80 m 0.25 coorBercrBenro. OTCIOMA I 9ETBEPTON ONEHKHM CABUTA, ¢ OmmMOKOH, momyaem: (Ay)y =
—0.073(28); mpu ITOM Tak)Ke ydYUTHIBaeM criaxkuBanue Pp/8 kpubBbix Oisiecka. I HaKOHel, NIPUHSAB B
KaJeCTBe OKOHYATEIHHOM OIMMOKU CABUTA CPEIHEE M3 YEThIPEX BBIIMIEHANIEHHBIX OIEHOK, IJIs MCKOMOTO
CBUTA, IOy IaEM:

Aty = —0.073(27). (1)

DddekT apomanuu Gasel, CIEIOBATENLHO, 3HAYNM Ha yposHE 2.70, nau 99.3 %. U on cornacyercs ¢
OKM/IAEMbIM, CPEJIHEB3BEILEHHbIM 110 YUC/ILy u3Mepenuil, “aenpapuibabiv” capurom —0.06 (takoii casur
BHOCHTCH noupaskamu § uz-3a upusegenus naduaonenuit NGC 4151 k Connuy; Koros u ap., 2003).

6 IlonmpITKa MHTEpHpeTANNN

Yesnopek BocnpuHuUMaeT Mupo3nanne depes “maeaabHble’ MOHATHA TpocTpaHcTBa u Bpemenn. OTO xe
¥ COBPEMEHHas KOCMOJIOTUs OTKA3aJMCh OT TAKOrO MOPSIIKa, Bereil Bo BeeeHHo, ¢ienas mpocTpaHCTBO
¥ BpeMs 3aBUCHMBIMH OT MaTEPUU, TATOTEHWS W Mupa cobbituii. B pesymprare duzukam u acrpodusu-
KaM TO U JEJI0 MPUXOIUTCSI PACCMATPUBATD “IJIACTUIMHOBBIE” CTEPXKHH, ‘PE3NHOBBLIE” JIMHEHKHU U BCETIA
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HEIlPABUJIbHO MJLYIIHME 4achl (9T0 OCOOEHHO CUIIbHO paccrpauBasio Bpuiitosna, 1972). Yrobsl ycranoBurh
HCTUHY, HEOOXOAMMO PACYUCTUTDH IIYyTh JJjis HOBOI'O MOAXOAa K npobseme Bpemenu. Obparumcs ¢ 310
uesbio K Py-konebanuto AL nosiarasi, 400 OHO Kak pa3 M Japyer HaM BPEMEHHON MOPsJIOK, OJMHAKO-
BBI /uist Bcero Mupo3manus, yrnopsam09nuBast MpoIecchl B aOCOMIOTHON BPEMEHHOH MOCIe10BaATETbHOCTH.
Homnyckaem, ciemoBaTebHO, 9TO Kojebanne Py — cTporo HempepbIBHBIN, HEM3MEHHBIN MPOIECC IS 6pe-
meny Beenennoit, narmomumit Ham ero “uctuHHBE’ OTpe3Ku. Jljist 9TOro ecTh AO0CTATOYHO MHOTO CHUJIBHBIX
aprymenron (cm. ke, a rakxke Jliorsiit u Koros, 1990; Koros u ap., 2003).

Hezapucumocrs ¢asbl 1 or OpOUTAIBLHOIO JIBUKEHUS 3eMJIM, KOHEYHO, HacropaxkuBaer. OIHAKO TpH
0BCTOATENBCTBA — HE3ABUCAMOCTD TIEPUO/A OT Z, BBICOKAs TOCTOBEPHOCTH pesdyabrara (99.3 %) u Heoa-
HOKDPATHO OTMEYABIIMECs YKA3aHUs Ha KOCMOJIOrMYecKyro npupony ssienus (Jlioreii u Koros, 1990;
Koros u JTiorbiit, 2007) — 3aCTaBAsIIOT HAC NPUHAML STOT HOBBIH HAOIIONATEIBHDIA DAKT — Ko2epenmHoe
Kocmuueckoe Koaebarue, BMECTE C €ro [OPA3UTENbHON 9acTOTHO-(DA30BOH NHBAPUAHTHOCTHIO, — U BbICKA~
3aTh HEKOTOPbIE COODParKeHHs O BO3MOXKHOM IPUPOZE ITOro HOBOro deHoMena (pu3uku, aCTPOHOMUU U
KOCMOJIOTHU.

Corutacuo Bpuiuiiosny (1972), “... Heo6X0AUMOCTb PACCMOTPEHUs UCKPUBJIEHHOIO LPOCTPAHCTBEHHO-
BPEMEeHHOrO MUpA eIlle He JT0Ka3aHa; (u3ndecKoe 3HAYeHne 0DIIeil TeOpur OTHOCUTEIBHOCTH TIOKa OY€Hb
mesicao”. Teneph BHUMATEILHO MOCMOTPUM HA, CBONCTBA TAWHCTBEHHOTO Fy-kKorebanus. Co3maercs Briedar-
JIEHUE, Y4TO, eCJIM IKCTPALIOJIUPOBATD €20 U3MePeHUe 3a 1IPeIeibl 3eMHOI opbuTst, T0 Kosiebanue Py (uucia
(hOTOHOB 1AJIEKOI0 BHEIaJAKTHYECKOrO OObEKTa) IPOUCXOAUT KaK OyAT0 OIHOBPEMEHHO B JI0DO TOYKE
[IPOCTPAHCTBA U HE3ABUCUMO OT TOIO, NIPUOJIU3UIUCH Mbl K HCTOYHUKY HJIH YAAJIUIUCH OT Hero. Iloguepk-
HEM, YTO IO/ 00HOBPEMEHHOCTBIO 31ECh M0IPA3yMEBAETCs OJHO M TO Ke [IOKA3aHWe HGUWUL YACOB, T. €.
B CHCTEME OTCYEeTa, CBA3AHHON ¢ 3eMJieil, — U JJisi OJHOTO U TOTO K€ COOBITHS; HAIPUMED, s HADJII0Ie-
vust muanMyMa Ojecka NGC 4151. U, kouneuno, 6e3 “NpbKKOB’ BBIMBIILIEHHBIX HAOIIOIATEICH MEXKIY
abCTpaKTHBIMU cHUCTEMaMu OTcyeTa (1pudeM ¢ GeCKOHeYHO OOJIbIIUM YCKOPEHUEM ), YaCTO [IPAKTUKYEMbIX
OTO, uckycuo upucrocobaenHoi K reopun BoJbioro B3pbiBa, ¢ €e IpecgoBy ThiM “MOMEHTOM TBOPEHUs’
Mupa. (To ke camoe IPOUCXOJUT U B crenuaibHoil Teopun orHocureabHocru (CTO): caadana B ee “npur-
qax”’ 3asgBJISIETCS PACCMOTPEHUE TOJBKO WHEPIIUAJIBHBIX CHCTEM, Ha, JIEJIE€ 2KE TYT W TaM OCYIIECTBISIOTCA
MOBLCAEHHbLE TEPENPBITMBAHNS U3 OTHOM HHEPITUAJIBHON CUCTEMBI OTCUETA B APYTYIO, “Da3PHIBAIOININE CBA3b
BpeMen”; IPAKTUKYETCd U “MHUMOE” 1IEPEMELIEHUEe YACOB C YCKOPEHUEM. )

Hamr BeIBOA mpoTHUBOpPEYHT “37paBOMY CMBICTY’ BCEOOIIEH OTHOCHTETHBHOCTA XX BEKa, & TOIHEe —
SRHIITERHOBCKOMY aHasu3y nonstus omuoBpemennocru u cvbicay CTO u OTO. Baro jerko Bocupu-
HUMAETCs C MO3WINHA UCTUHHOTO, OOBIYHOrO “3mpaBoro cmbicaa” — B ayxe HbooToHA € €ro abcoIoTHBIM
BpEMeHeM.

JleiicTBUTEIBHO, Beb Pedb y HAC HAET 00 m3mydennn A ST — KoMIakTHOTO 06BLeKTa ¢ Maccoit ~ 108 Mg
(obo3navenus obuienpunaTbie). Mbl He yTBEPKAAEM, YTO TIOCPEICTBOM “YHUBEPCATLHON Py-0Cuuuianuu
OCYIIECTBJISIETCS] CBEPXCBETOBOE WA M2HOB8EHHOE PACIpOCTpanenrne nHMOPMAIMU O COCTOSHAN OOBEKTA
B JyXe TeOpuH JAJIbHOIEHCTBHUS, — HAIIPUMED, O BPEMEHHBIX MOMEHTAaX MUHUMYMA CBETHMOCTHU, [IPUYEM
C y4aCTHEM MAaTEepPUAJIbHOTO HOcuTes s uepruu — ¢poroHa. /la, GOTOHB MPUHUMAIOTCS HAMU C 3aTa3Ibl-
BAHUEM, OIMpEIeseMbIM CKOPOCTHIO ¢ U paccTosiumeM 1m0 o0bekTa. [losromy mHBapuaHTHOCTH (ha3bl O
OTHOIIIEHHUIO K Z W TIOJIOZKEHUI0 3eMJIN Ha, OpOUTE HAIO0 MOHUMATH TAK, 9TO NPUuHAMoLli GOTOH — HECMOTPS
Ha “LPOIIEHHbIA Iy Th — UMEEeT KaK Obl “Marn4ecKyr”’ CBs3b C MCTOYHUKOM; IIPUYEM B IIOHUMAaHUU 0aAbHO-
delicmBus Kak peaJsibHON KaTeropuu COBPEMEHHOM KBaHTOBOM MexaHuku (cM. Huke, a rtakxke Kagomies,
2003). Bubpauus ucrounuka “B peajbHOM Bpemenu borona”’ cpa3y CKa3bIBAEICH HA IIOTOKE (POTOHOB,
perucTpupyemMbix npubopoM (M3BeCTHO Beb, 4To (oToH “)user” BHe BpeMenu). s ¢porona Hama pe-
PUCTPAIMs — MIHOBEHHE, DACTAHYBIIEECH HA BECh €ro JUIMHHBIA “GOTOHHBIN’ yTh (OT MCTOYHUKA 0
zerekTopa), u ¢ “poroHnol ucropueit,” uiu “cobcrBeHHbIM GOTOHHBIM BpeMeneM”, Jjisi HAC CKATbIM B
“CHHTYJISPHYIO0 TOYKY MTHOBEHHs . BepOosTHOCTDH K€ PerucTpaliiu, COrJIaCHO KBAaHTOBOMY (opMann3my,
J10/KHA DIYKTYHPOBATH BO BCEM IIPOCTPAHCTBE € NEPUOAoM Py KoseOanuil nCTOYHUKA, HE 3HAS IIPU 3TOM
HU PACCTOSIHUS, HU CKOPOCTHU HAIEro npubopa, Hu noJjoxkenus 3emiun Ha opbure. Kubimko (1994), kcraru,
TOTYEPKUBAET, 9TO CBETOBOE IIOJIE€ APUOPHU HE MMEeT ONpEeIeeHHOro unciia, (poTronoB. Bor mamepsemoe
HAMW 9HUCJIO — MOTOK (POTOHOB — U (DIAYKTYUPYET MEPUOJUUIECKH, B COOTBETCTBUU C cocTosHmeMm AT
[Toromy m craTrcruvdeckas HE3ABUCUMOCTD (a3bl FPy-KomebaHus OT MOJOKEHUsT HADJIIOIATE .
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FapmvonuvecKas aMIUIATY 1A TAKUX IEPUOAMIECKUX H3MEHEHUH cBeTOBOro noToka maga: miss NGC 4151,
coryiacHo rabsiuue 2, ona cocrasiser upumepro 0.0063 U-sest., uiau 0.6 % (uuxosas amiuiurysa 6osbuie
LHOYTH B /1BA Pa3a), — U 9T0 B CPEAHEM TOJbKO HA MHTEPBAJIAX BPEMEHH, B “HO4YM”, KOIJA OblCTpas Lepe-
MEHHOCTb HabJonaerca Boobie, cM. . 2. IIpuvyem oba denomena (camo Py-kosnebarue u omceymemeue
dazosoro Ay-sddekra) Hamu OOHAPYKEHBL Y KOMNAKINHOZ0 CEEPIMACCUCHO20 06BEKNG — MAJIAKTHIECKO-
O Aapa, WK “depHoit ALIpbl”, Maccoil ~ 108 My . ([l 3Be3mubix Mace 06a ABJIeHns, HaBepHOe, BOOOIIE
HEBO3MOXKHO 3aMETUTh.)

A 0c060 “aHOMaJIBHOE” sIBJIEHHE — MHBAPUAHTHOCTHb (Pa3bl — CPOLHM, HA HALI B3LJIsi, ‘KBAHTOBOMY
cuelienuio” (entanglement) KorepeHTHbIX 4acTull, JA0Ka3aHHOMY B KOHUe XX Beka (U3MYECKUMU Ollbl-
TaMU C KBAHTAMU CBETA U APYTUMU 3JIEMEHTAPHBIMEU JdacTuiiamu. Jla u 9ro moxker ObITh Ha cBETE HOjIee
KOrepeHTHbIM, Hexkesu (Goron uzsydennniii (AL) u dboron 3aperucrpuposanubiii (Ha Semie). Jna Koc-
moca, AT u Hawero npubopa — 310 ouH 1 TOT 2ke PoToH... Ha ee, Kak yBuauM JaJiblile, aHOMAaJIbHbBII
denomen daspr Py-kosebanusi NGC 4151 coreryer cauTars, HO-BUIUMOMY, BIIOJIHE HOPMAADHbLM SBIEHU-
€M C TOYKHU 3peHus “37apaBoro cMmbicad” u dpenomena “abcomornoro” spemenn Beenenmnoii.

K sromy nobasum, 4ro ucruHHas Gu3MKa CBETA BeJb HAM JO KOHIA €IIe HE OTKPbLIACH, U MedTa,
DiHINTelHa — MOHATH, YTO TaKoe (POTOH, — IO CHUX MOP HE OCYIIECTBJeHA. KaMeHb MPEeTKHOBEHUS BMECTe
C oTBeTaMH ‘“3apbIThl’, HABEPHOE, B IIPOCTOM U KPACHOPEYUBOM Bbipaxkenun Bejunckoro (1997): “@oron
ABJIsieTCsT (POTOHOM, JIMIIIb €CJIH 9TO — 3aperucrpupoBanubiii ¢poron”. Harmme xocmonozuyveckoe obbscHe-
uue “danracruaeckoro” nosegenus doronoB NGC 4151 BiosiHe coriacyercst ¢ HOBBIMU CBOMCTBAMU CBe-
Ta, chOpMyIMPOBAHHbIMKU KBaHTOBON ourukoil konua XX sBeka (Besmnckuit, 1997): “... dopmuposanue
KBAHTOBOI'O MOJIsl HEJIb3S Pa3JIe/aTh HA AIIPUOPHYIO (UCIyCcKaHue (DOTOHOB) U AIOCTEPUOPHYIO (MX JIETEK-
TupoBanue) (asbl...: BOJHOBOH IYTr C IHEPrueil KBAHTA BOZHUKAET MEXKIY KOHKDEMHbLM UCTOYHUKOM U
KOHKPEMHLM TIOTJIOTUTEIEM, HO HE HAIIPABJ/ISETCS NCTOIHUKOM 0€3aIPECHO B OKPYKAOIIEe MPOCTPAHCTBO
Boobe”. CyThb 310it njen — B ciaydae udmepenunit Py-kosebanmii ceerumocru NGC 4151 — He 4ro uHoe,
KakK “‘Marmdeckas’’ BPEMEHHAs CUHXPOHMU3AINS aKTa, U3JIydIeHUs U aKTa PErHCTPAIMH CBETOBOTO KBAHTA,
KOTOpas MOXKET OCYIIECTBIATHLCS TOJBKO MDY HAJUIUYN 00HOZ0 U 1M0O20 JCe 8PEMEHU B 0DenX, maxke pas3-
HECEHHBIX Ha KOCMOJIOTHYIECKOE PACCTOSHNE, TOUYKAX MpocTpancTBa. Ha mpocTom ke s3bike — peHOMEeHOM
abcoaommnozo epemeny BeeseHHOM.

Nmenno sro dakrudecku u yrepxkaana mouru 300 jer wHazasd seaukuit Heioron: “ A6cosromnoe, uc-
MUKHOE U MAMEMAMUYECKOE 8Pems CaMO 10 cebe U M0 caMOi CBOeil CyIIHOCTH, 63 BCAKOrO OTHOIIEHMU ST
K 4eMy-/i00 BHEIIHEMY, IIPOTEKAET PABHOMEDHO M WHAYE HA3BIBAETCH JIJIMTEIbHOCTHIO . Y DeK /IeHHBIN B
abCoOJIIOTHOCTH [IPOCTPAHCTBA U BpeMeHu, OH 106aBst: “Bo3MoXKHO, 9TO He cymecTByeT (B IPUPOJIE) Ta-
KOT'O PABHOMEPHOTO JIBMKEHHsI, KOTOPBIM BPEMsi MOTJIO Dbl U3MEPATHCA C COBEPINEHHOH TOYHOCTHIO. Bee
JBUYKEHNS MOTYT YCKOPSATHCS WA 3aMEJIAThCS, TEICHUE 2KEe GOCOAI0MH020 BDEMEHN N3MEHSThCS He MO-
xer”. Ho OTO orpunaer oguHakoBoe BpeMs Beeil BeenieHHol 1 yHUBEPCATBHOCTD BPEMEHU B IIOHUMAHUHT
Hoorona. B unrepnperanusax OTO wacro npuberaior K aTOMHBIM 9acaM, OCHOBAHHBIM HA KBAHTOBOM
mexanuke. Ho eme Bpuiuniosn (1972) noguepkuBasi, 4To HOHSATUS KPUBU3HBL IPOCTPAHCTBA U KBAHTOBOM
MEXaHUKU — CMECh, Bemyinas K Oe3uagexuoil myranure. OTO yTBep:kmaeT rocmoicTBO B3anMOCBS3ei
COOBITHH W ABJIEHNI, 9TO BEJAST K OTPUIIAHNAIO abOCOTIOTHOTO BPEMEHH, U ... HAIMN OOBIACHHDLIE TIPeICTAB-
JileHrst 00 OJHOBPEMEHHOCTH CTAHOBSATCH BCe DOJiee HEOUPENEJICHHBIMU 110 MEpPEe BBIXOJA 34 PAMKHU TeX
obuiacreil, B Koropbix onu Bo3uukiau” (Bowm, 1967).

Y Hac, ecsin upuaATh Py 38 TaKT “BCEJIEHCKUX 9aCOB’, BCE BO3BPAIIAETCS HA MECTO — U abCOJIFOTHOE
BpEeMsl, U, HABEPHOE, aOCOTIOTHOE IIPOCTPAHCTBO BMECTE C 00HO8DEMEHHOCTIBIO CODBITH, XKECTOKO OCIIAPHU-
Baemo#t CTO u OTO. Moxer ObITb, KOCMOJIOTHYECKasT Py-OCIUJLISINS — UMEHHO TOT ‘‘YHUBEPCAJIBHBIN
CTPOTO MEPUOIUIECKUIT TPOIECC, KOTOPBIM He WMCIBITHIBAET HUKAKOrO yckopenus! O ero “‘yckopenun”,
BIIPOYEM, FOBOPUTH U HE IPUXOJUTCH: HE MOXKET BDEMs YCKOPATHCH (3aMeJIATbCH) OTHOCUTEIIbHO CAMOIO
cebs1. Pedb MoOXKeT uaTH MPOCTO O HEKOEM ‘PaBHOMEPHOM’ IIPOIECCe, OTCIUTHLIBAIOIIEM UCTHUHHBIE ‘‘C/TON
Bpemenn” Bcenennoii. I Torga Bpsis in ONPaBIaHO BBEIEHUE TAKOIO IMOHITH, KaK ‘COOCTBEHHOE BpeMs’
obbekTa (a1 poToHA OHO PABHO HYJIO WM BOOOINE OTCyTCTBYeT). VI, €CTeCTBEHHO, BDSL JIM IPUPOJIA
IIPEIYCMOTDENA PEAATNUGUCTNCKOE 3GMEJACHUE GDEMEHU B IBUKYIIENHCS CUCTEMe OTCYeTa. DTa TeOPeTH-
JecKasi KOHCTPYKIWS, HABEpPHOE, CYIIEeCTBYET JIUIIh B BOOOpaxKkeHuu (haHTACTOB U MATEMATUKOB, €JIasd
“HEBO3MOKHOE BO3MOXKHBIM; B (DU3UKY 2K€ OHA IOIAJa, BO3MOXKHO, M3-3a PE3KUX “MepernpbIruBaHuil’
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abcrpakTHbIX HaO/OAaTe el U3 OJHON CUCTeMbL OTCYeTa B APYIYI0, MHUMYIO (1ipu 9T0M GE3pOLOTHO 110-
CTYJIUPYETCsl, YTO LIPU CKAYKaX HE HPOUCXOAUT Pa3pbiBa npocrpancrsa-spemenu). Ha yem u ocHoBana, B
9aCTHOCTH, 3HAMEHUTAs CKa3Ka — “mapajokc Ou3uenos”’. Buadase stu abCcTpaKInOHUCTBI 3a5BIISIOT, 9TO
OyIyT HAXOOUTHCS B CBOUX WHEPIMAJIbHBIX CUCTEMAX OTCUYETA, JBUAKYIIUXCS C PA3HBIMUA CKOPOCTSIMU, HA
JleJie YKe Ha HEKOTOPBIX JaCcTAX CBOErQ IyTH IO KpaifHe#dl Mepe OIWH W3 HUX MePEBO3UT YaAChI C OOJIBITIM
YCKOPEHMEM, Tepsid CBOE BpeMs WK MpuodpeTas HOBOE, BIIOJHE MHUMOE, BPEMSI. ..

Ecnu ke pedub BECTH O T. H. 3amedierut pemery 9acTHIl BBICOKUX SHEPruil, BhIparkaeMoe (hakTopoM

1
v = ‘(1 _ v2/02)1/2 @)

(v — CKOPOCTB YACTHIIBI), TO SABJICHUE, HA HAIll B3DJIs, [I0KA HE UMEET OJHO3HAYHOM TpakToBKu. Pusuku
AKOOBI HAIILIK, 9TO MI00Hb, KOCMUYIECKHX JIydeil pacuaaaorcs B 50 pa3 MejieHHee, YeM MI00Hb, B CUCTEME
nokos. Ho, ogHaKo, HUKTO ele He CMOr IIPU 2KM3HU IOMECTUTH 4aChl HU B CUCTEMY IIOKOS MI0OHO08, HU
B CHCTEMY, CBSI3aHHYIO ¢ KOcMuUYeckuMmu Jjgydamu. Jla u 9ro takoe zamedaenue? Ornocuresbuo gero? B
KOCMIUEeCKHX JIydaX, HAIpHMep, O0HADYKEHBI JaCTHIL ¢ 7y ~ 10'2, n UX mpomcxoKmeHme IO CHX HOp
ocraerca 3arazakoii (Hapiukap, 1985).

Ho 31u Hamm paccyzk/eHus BCe PABHO HE CHUMAIOT, KOHEYHO, [IOKPOB TAMHCTBEHHOCTH W HEOObIYaii-
HOCTH C IPOCTPAHCTBa-BpeMenu u camoii Beesiennoit (ee “poxienus”). Oauako da3oBas HHBAPUAHTHOCTD
Py-xonebarmnsas NGC 4151 npuBoAUT K MBICIH O CIPABEIJIUBOCTH IIPEOOPA30OBAHMI M MPHUHITAII, OTHOCH-
tresibHOCTH [asniiesi, rjie X0/ 9aCcOB HE 3aBUCUT OT OTHOCHATEJIBHOI'O JIBH2KEHUsi. Be/lb TOTrIaIIHIe MbIC/IH-
Tenu AefiCTBUTENBHO “TIOIarajn, 9To ‘TedeHne’ BPEeMEHH aOCOJIOTHO, PABHOMEPHO W HEBO3MYTHMO, UTO
OHO 0e3pa3IUYHO K TEM JIeHCTBUTEIbHBIM COOBITUSM, KOTOPBIE B JAHHBINA MOMEHT poucxondar. bosee To-
IO, OHU CUUTAJIU, YTO IO CYIIECTBY HET B3aMMOCBA3M MEXKy IPOCTpaHCTBOM 1 BpemeneMm...” (Bom, 1967).
Eciu u npumensiiuch “IpbRKKN’, TO TOJBKO TPOCTPAHCTBEHHBIE, 0€3 XUTPOYMHBIX “IKCIIEPUMEHTOB” CO
BpPEMeHeM, 9TO U CIIACAJIO TIOJI0XKeHne. B pesrsaTuBucTcKoi »xe pusnke HAOIIOIATENN 10 CUX TOP HE MOTYT
IpuiiTH K COIVIACUIO B BOIPOCE 00 OJIHOBPEMEHHOCTH, YTO SKOOBI HE HAPYIIAET IMOPSIKA IIPUIUHBL U CJIEe-
CTBU [IPU yCJIOBHUHU, YTO CBEPXCBETOBA CBsA3b HEBO3MOXKHA. Ho siBienue cuemienus: GOTOHOB (KBAHTOBAs
HEJIOKAJILHOCTH) 000CTPUIIO TPOBIEMY.

IloBenenne Py-konebannss BeCbMa HAIOMHUHAET MMAPATOKCAJbHBIE /I KOHIA XIX BeKa 3KCIepUMeH-
TaJbHBIE PE3YJIbTATHI, yCTAHOBUBIINE MHBAPUAHTHOCTH ¢. Hamomuum, uro enie B 1965 r. k. Ben ma-
TeMaTUIeCKu JI0Ka3aJj, 9To eciau B Mupe meficTByeT KBAHTOBas MEXaHWKA, CTPYKTYPHO moa00Has Bcee-
JIEHHO#, TO JOJKHBI MMETh MECTO HeJIOKAJbHbIE 3PMEKThl (KIacCHYecKuil THII HEJOKAJIbHON CBA3M —
“maruveckast’” cBsa3b). U B koure XX Beka B (hpU3UKe 37/eMEHTAPHBIX YaCTUIL ObLIN AeHCTBUTENIBHO OTKPbI-
bl 3DDEKThI, KOTOPbIE 00bACHAIOTCS HEJOKAJIbHOCTIO, — BJIMAHUEM HeKOell “Marudeckoil” cuiibl (310
KaCcaercs, HAIPUMED, U3BECTHOrO napagokca ditnmreiina-Ilogonsckoro-Pozena). Teopema Besna nocra-
Buj1a GPUIMKOB TIEPe ], BLIOOPOM: JINOO IPUMUPHUTHCS ¢ (DyHIAMEHTATBHON HEOMPEIEIEHHOCTHIO KBAHTOBOM
MEXaHUKH, 3a0bIB O KJIACCUIECKON OMHO3HAYHOCTH, JIMDO, COXPAHUB CTAPOE TIPEICTABICHNE O TPUINHHO-
CTH, IPU3HATD, YTO B IIPUPOJIE JEHCTBYET HEYTO BPOJIE Tesienaruu (IHHINTeAHOBCKAs HEJIOKAJILHOCTD ) WU
T. H. KBAHTOBAs TEJIEIOPTAINS, y2Ke [IPU3HAHHAS COODIIECTBOM (DU3UKOB U MATEMETUKOB.

IMoguepkHeM HEOOBIYHOCTH U BA2KHOCTD TeopeMbl Bejuta, moarsepK aenHoil skcnepuMenTaabao (Kobr-
KO0, 1994; Besunckuii, 1997; Bysmecrep u ap., 1997). Bor ee cyrb: “He cyuwecrByer u3oinupoBaHHbIX Cu-
cTeM; KaKJas JIacTUd BceleHHo HAXOAUTCA B ‘MIHOBEHHO#’ CBSI3U CO BCEMHU OCTAJbHBIMU IaCTUIAMEA .
B cBasu ¢ arum Kanomues (2003) 3ameruni: “Y upupopl ... HET IOJIHOIO JIeTEPMUHU3MA, OHA He paboraer
HU TI0 KBAHTOBOW MEXaHWKE, HU IO KJIACCUYIECKON MEXaHUKE, BHYTPU Hee 3aIlPATAHBI CJIyIaiHbIe IPOIEC-
CBI... KBAHTOBAsl MEXAHUKA — HE JIOKAJbHA, UMEIOTCA HeOOPATUMBbIE IPOIECChI CBEPXCBETOBOTO CTUPAHUS
nadopmarmn’.

Cremaem erre 3aMe9YaHAE O TEMEPEITHEH KOCMOJIOTHH C ee “Da30PBAHHBIM B KJI049bs’ BPEMEHEM U BCEMO-
rymuM Bakyymom, TM u T, “3amep3mmum”’, “OCTAaHOBUBIIMMCST BPEMEHEM YEPHBIX IbIP U CYBEPEHHBIMU
BpeMEeHaMU KaKJOU 4aCTUlbl, KaK0H OTJAE/IbHON 3Be€3/1bl UJIU IAJIAKTUKU.

IMonurnep (2005), HanmpuMep, OTMEYAET TAKWE BasKHbIE M0raaku HbIOTOHA: MBICJIb O TOM, 4TO “Hebec-
Hble” 3aKOHBI HE OTJMIAIOTCS OT MPABAIMMX Ha 3eMje, U ITO Hebeca COCTOAT M3 TOI YKe MaTepuu, 9To U
Semuisi. Ho Temepb 910 KaxKeTcsi He COBCEM BEPHBIM BCJIE/ICTBAE HOBBIX KPYITHOMACIITAOHBIX HADIIOICHWI
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ACTPOHOMUHM, HOBBIX 9KCIIEPUMEHTOB U TEOPETHYECKOro Iporpecca B ¢usuke snemenrapubix gacrui,. Ode
Te UJeH He Tak BepHbI, Kakumu Kazanuch 300 ser Hazan? — Tenepb okasbiBaercs, 4ro Beesennas caerana
B OCHOBHOM HE M3 TeX YaCTHUIl, KOTOPbIE UMeeM Ha, 3eMJjie U B 3Be3/aX... Penieane Gu3uku u KOCMOJIOrU
WIMYyT W B TallHAX MUKPOMHUPA, B YACTHOCTHU, B CBOMCTBAX “IIEPBUYHOIO KBAPK-TJIFOOHHOTO KOHIEHCATA .
Hamomuanm, aro dpusuku 70-X TOAOB CTAIN CIUTATH, 9TO KBAHTOBAS XPOMOAMHAMUKA — CAMas MPABUIHHAS
Teopusl CHJIbHBIX B3auMo/eiicTBuil, 3aBepinatomas cozganue Crannapraoil Mmogenu (mouru “Teopun Bee-
ro”) u OLKCHIBAOLIAs BCE u3BeCTHbIE bu3ndecKue B3auMoaeiicrsus, KpoMe rpapurauuu. 11 yacrb dusukos
¥ KOCMOJIOTOB CTaJIa Yepecdyp yBEPEHHO, YTO CKOPO YIACTCS CMOJECIMPOBATH B J1aOOPATOPUN YCIOBUS,
IpU KOTOPBIX “B30pBaJics’” cam Boubioit B3psiB. Ho BOT 9T0 roBOpSIT OTKPOBEHHUsT HOBOM acTpodu3uku u
camoro riry6okoro dyugamenta pusuku (Ilosmriep, 2005): “... cusibl, ynpaB/sionme KPy THOMACIITAGHBIM
IBUXKeHreM BO BcesteHHOI, He MMEIOT HUYero O0Iero ¢ CujaMu, onucbiBaeMbiMu CTaHIAPTHON MOIEBIO,
WJIU C PpaBUTAIMEll, XOPOIIO 3HAKOMOM HaM 371€ech, Ha 3emuie”. He nopa Jin cBg3aTh BCe BOEIMHO HA OCHOBE
€JIMHOr0, aDCOJIIOTHOTO U PABHOMEPHOrO BpeMenu Bceesennoit? Hamu pe3ysibTarbl HOKA3BIBAIOT, YTO OHO
BCE-TAKH CYIIECTBYET.

7 3akgarodyeHume

Teopuio OTHOCUTETFHOCTU XapaKTepu3yeT riayOoKas HEOMHO3HAYHOCTh BPDEMEHU: OHO OTOIBUHYTO HA, 000-
qnHy dusndeckoit Haykn. PaKTUIECKN MPOBO3TJIANIAETCS OTCYTCTBUAE TIOHSATHS OJHOBPEMEHHOCTH, MO0
yCTaHOBJIEHHE ee TpeDyeT 3HAHUS TOrO, Yero He MOXKEM 3HATH B MPUHIMUIIE — CKOPOCTH HAIIEH CHCTEeMbL
OTCYeTa OTHOCUTEJBHO [IPUHIUITNAILHO HEHADIIOIAEMOro 3hupa.

Mper mosmaraem, uro npu perucrpanuu Goronos ot AL ocymiecTBasercsd HETOKAJbHAS CBI3b “HC-
rounuk — Gporon — npubop”. CBsa3b MruoBeHHas u HeoOparuMas, B ayxe Bo33penuit Kamomuesa (2003),
MTOIKPEIJIEHHBIX HEJTABHUME OMBITHBIMY JOKA3ATETbCTBAMYU HEJIOKAJTHHO-KBAHTOBOM MPUPOIHI (DOTOHOB 1
JIPYTHX 3JIEMEHTAPHBIX YACTHUL[. DTa CBA3b U BEJIET K 00CYXKIAeMOM HAMU MHBAPUAHTHOCTH Py-Kosiebanusi.
A nanee upouurupyem Bpuiosna (1972): “Hacel upeacrapisaor coboil npubop, uziydarouuii Ha ope-
JIeJIeHHOM vacTore vy (B CUCreMe OTCYeTa, OTHOCUTEIbHO KOTOPOii 10T 1pubop nokourcesd). Jacst — 1o He
YTO MHOE, KaK M3JIyYeHHe CO CTAHIAPTHOMN JacToToit”. OdueHb moxoxke Ha TO, 4To Habmiomaem y AL me
Te JIM 9TO YACHI, 0 KOTOPBIX MeuTas Bpumiosn? [TocTosiaeTBO ke mepuoaa u ¢a3wr Py-korebaHnst MOXKET
TOBOPHUTH O CyIecTBOBaHWH BO Beenennoii “abcosrrornoro spemenn’, u uMeHHO B nyxe Hoiorona. Eciu ¢ co-
OTBETCTBYIONIMMHE UJEAALHOLMY HACAMU, WA YHUBEPCAIIbHBIM OCIUIIATOPOM 110 BpUILIIO9HY, CBA3BIBATH
maccy, To macca Py-dacos cpasuuma ¢ maccoit A uiu naxke maccoii Beeit nabiiogaemoii Beenennoii (7).
Omna ovenn BeuKka, 4ero u TpedoBas Bpuatosn, u B pe3yabrare ... BpeMsi pacTATUBAETCS B CBOEH mpo-
TSKEHHOCTH 0 CAMBIX TYMAHHBIX IPU3PAYHbIX npenesos...” (B. JIuayrun). IIpouecc e CUHXPOHU3AIMN
YaCOB CTAHOBUTCS TPOCTHIM: JIOCTATOYHO 00JIee MJIM MEHee PerysasapHo uaMepath Py-konebanus AL, O6-
JIEr9aeTCs U TPAKTOBKA YKCIEPUMEHTOB: OTCYTCTBYET TPY/AHOCTD, CBSA3AHHAS C TPAHCIOPTUPOBKOM 9acoB.
[Tepuomuaeckuii nmporiece Py maer mkay BpeMeHn BCeM HaO/IOIATeIaM Cpaldy — ‘MarndecKkyio’ OJHOBpe-
MEHHOCTb HE3aBUCUMO OT PACCTOSHHUSI O UCTOUHUKA (MECTONOJIOKEHNUS) U JBUKEHUS CUCTEMbI OTCUETA.
W peasbHBIM, U BBIMBIILIEHHBIM HADIIOIATEIAM HE TPEOYeTCs MOChLIATH APYT APYTY CBETOBBIE CUTHAJIBI:
KaXKJIOMYy JJIs CHHXPOHM3AIUU CBOUX YACOB JOCTATOYHO JOOPOCOBECTHO U3MEPSATH, HAIIPUMED, CBETOBOMA
norok sjpa NGC 4151...

Kocmomoruteckoe Py-kosebanue mpeacTasiisier Co00i, MO-BUANMOMY, TOYHO CHHXPOHU30BAHHBIE YACHI
Bceenennoii, a ero nepuom u ¢pasa mai0T HOBBIH HAJAEKHBIN CITIOCOO CHHXPOHM30BaTh dackl. HoBoe siBie-
une, Py-rkonebanue AT, Gyydan noKa3aHHBIM B CBOEM HEOOBITHOM TOBEICHNUN, 3aCTABUT HAC MTPEKPATUTD
[TOJI3aTh O HAYYHOMY MEJIKOBOIBIO U MOTPY3UTHCSA, HAKOHEIT, B TOJITOXKIAHHBIE U SICHBIE TJIYOWHBI KOCMU-
9ecKkofl uctuHbl. MBI cuuTaeM, UTO IOKA PaHO 0TOPACHIBATEL HMOHATHE aOCOA0MH020 8pemeny Kocmoca.

“Konebaune-xpornomerp”’ Fy, Mo-BHIUMOMY, Japyer HaM “HACabHBIA BPEMEHHOH MOPSIIOK, OIWHA-
KOBBIH J7ist Bcero Mupo3janus, ¢ IPABUJIbHBIME, OJMHAKOBBIMU OTDE3KAMH BpeMeHH... Jdacbl, orcyu-
THIBAIOIINE WCTUHHBIE W PAaBHOMEPHBIE cjiou Bpemenu Bcesnennoii. [Ipu 3ToM He mpumeHsieTcs mporesy-
pa “nepenpbiruBanuii’ abCTPaKTHBIX, BLIMBIIIEHHBIX Hab/ogareseii (¢ 6ECKOHEUHBIM YCKOPEHUEM) W3
OJTHOI WHEPIMAJILHOW CHCTEMBI OTCYeTa B Apyryto. Takas mporemaypa uacto npaktukyercs B CTO u
OTO, u uMeHHO dTU “Oe3yMHBIE CKAYKW HATrPAJMIN HAC MACIITAOHBIMM “pE3MHOBBIMU’ JIMHEHKAME W
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BCIOJly HenpaBu/ibHO uiyiumu dacamu (Bpuiuniosn, 1972). A Bmecre ¢ stuM u “dyHjaMenTaibHbIMU”
YACTUIAMU-MYTAHTAMU U YACTHIIAMHA-XAMEJCOHAME, MOCTOSHHO MEHSIIOINIMMEA CBOU MACChI M PAa3MephbI,
dopmbl u “niBeT’, TPAHCHOPMUPYIOIIUMUCS IO XOIY €18 U3 “MAPUKOB’ B “dJIUIICONIbI BPAIEHUS , TN
“Ommabr’ JIopeHa, a HBIHE YK€ W B HEMOCTUXKHUMbIE, MHOTOMEpPHbIE “CTPYHBI ... MOXKHO TakkKe I1yMaTh,
9TO CpOUHOE, Ha, pybeke XX Beka, “n3obpererne’ TM u TS B BuIe BCEIEHCKON aHTUTPABUTAIINI CHMBO-
JIN3UPYeT HbIHeNHee OeCCUINe HaIlel MUBUIN3AIUN, € BPEMEHHBII OTKa3 MOHATH YCTPONCTBO M CMBICT
Bcesiennoit. A 0IHOBpEMEHHO — M KPaX I'UIIOTE3bl BO/IBIIOr0 B3pbIBaA, BMECTE C ero “OelleHbiM’ HavaioM —
ubdusiiyeii... Y peBaHIl, TOP:KECTBO HEKOTOPBIX OecCMepTHbIX el u Bo33peHuil Apucrorens u [au-
nesi, Hetorona u Kanra... (ITouru To ke, uro B dunocoduu: anrmuiickuii dpunocod A. Yaiirxesn cuura,
49TO BCd 3anafgHas Gpunocodust — MOACTPOUHbIE 3aMedanusd K Ilnaromny.)

Ja, muOTHE acTPOMU3NKYN W KOCMOJIOTH BOCIPUHUMAIOT ceitdac FPy-komebanne Kak HabII0IaTeTbHBIN
apredakT uiu Kak olnbky uaMepenuil u 06pabOTKK JAHHBIX, WM KAK POCTO (MaJIO)MHTEIUIEK Ty AJIbHBII
BBIMBICEJI, IIPOTUBOPEYAINUil COBPEMEHHBIM KOCMOJIOTHYECKUM TEHIECHIIUAM U BO33DEHUSM TUTAHOB. dT0
2K, KaK TOBOPHJI IIO3T, "ThMbI FTOPbKUX UCTUH HAM JIOPOZKE HAC BO3BbImaionuit obman’. Byayiee mokazxker:
"Hu ogna dbusmdeckas Teopusi He MOXKET MPETEHI0BATH Ha TO, YTO OHA MAeT aDCOJIOTHO BEPHYIO KAPTUHY
upupogbr” (A.3. Ilerpos). Hano orHoCcuThCst K Po-sIBJIEHUIO TIPOCTO KaK K BO3MOXKHOMY Pa3yMHOMY IIyTH
JIJIsl HOBOT'O IIPOI'PECCa ACTPOHOMUE ¥ KOCMOoJstorun. J1jisi HaC »Ke eCTh MPIMOl PE30H U YTEHIEHUE COCTATb-
ca 31ech na Muenue Ocrpaiikepa u lreiinxapra o 6yaywem kocmosoruu (Ipexciep, 2006): “... HOBbie
peIIeHus MPUIYT ¢ HEOXKUJAHHOIO HAIIPABJIEHUs. By/lyT BBIIOTHEHbI HADJIIOJEHUS U PACIETHI, KOTOPbIE
PEOPHEHTHUPYIOT HAIIU BOIIPOCHL M, KAK YACTO OBIBAJIO B MPOIIJIOM, MbI MOAMEM, 9TO BaXKHBIE CBUIETE/b-
CTBa U HAOIIOMATE/bHBIE (hAKTHI UTHOPUPOBAJIUCH NECATUIETUAMY, OyIydd B TO JKe BpeMs y BCEX Ha
Bumy’ .

Mper 61arogapusl B.M. Xaneliayky 3a pa3dpaboTKy KOMIIbIOTEPHBIX MPOrPAMM U IIOMOIIb B BHIMUCICHH-
ax, a rakxke B.B. Kombepry u ®@.-M. Canur 3a 1m1010TBOPHOE 06CY K I€HHE KOCMOJIOIMIECKON ITHITOTE3bI.
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