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SOLUTION OF THE COSMOLOGICAL PROBLEM
IN THE APPROXIMATIONS (PART-1)

Abstract: To determine the state of the Universe at any pre-specified time it is possible only to a cyclic model
in which the entropy of a cycle is equal to zero, and the mechanism of evolution works exactly obeying the
principles of Kant-Laplace determinism. The loop with extremely high probability can be established by boundaries
quantitative applications of General relativity. As this arca manifests itself for a huge period of time, it is impossible
to determine it empirically. The article suggests the mediate path based on the determination of the structural
transformations limits of dynamic variant of Minkowski geometry, which group of transformations is invariant.
Taken as a basis instead of the Riemann geometry, it is possible to carry out the solution of the cosmological
problem in six approximations with the definition of the most important quantitative indicators of the Universe
evolution.
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PEIIEHUE KOCMOJIOT MYECKO IMMTPOBJIEMBI
B NIPUBJIN/KEHUAX (UACTb-1)

Annortamus. OnpenenuTs cocTosHue BeenenHoH B 0001 Haepea 3aJaHHBII MOMEHT BPEMCHH MOYKHO JIHIIb
JUIl €€ LHUKIMYECKOH MOJENIH, B KOTOPOH SHTPONHA LHUKJIA PaBHA HYJIO, a MEXaHHM3M 3BOJIOLUH paboTact
abCOMIOTHO TOYHO, MOMUMHSSICH HpuWHOMIAM acerepmMuam3Ma Kanra-Jlammaca. ['paHuupl IWKIa € IPEAETIHHO
BBICOKOH BEPOSTHOCTBIO MOTYT OBITh YCTAHOBJICHBI TPAHHIAMH KOJMYECTBEHHOM oOmactm mpumeHeHust OTO.
[MockombKky 3Ta 007aCTh MPOSIBIIET CeOsl 32 OTPOMHBIH OTPE30K BPEMCHH, TO OIPEACIHTb €€ ONBITHBIM ITyTEM
HEBOBMOXKHO. B craThe mpeaioskeH ONMOCPEICTBCHHBIH IyTh HA OCHOBE ONPEICICHHS NPEICIOB CTPYKTYPHBIX
TIPEBPAICHUHA THHAMHUYECKOTO BAPHAHTA TCOMETPHH MHHKOBCKOTO, TPYTIA MPEOOPa30BAHUIT KOTOPOH BBICTYTIACT
WHBApHaHTHOW rpymme mpeodOpazosanmii OTO. B3sras 3a 0OCHOBY BMECTO reoMeTpHd PuMaHa, OHAa IO3BOJHIA
OCYINECCTBUTh PCIICHHUEC KOCMOJOTHYECKOH MPOONEMBl B HICCTH NPHOMGKCHHSAX C OIPEICICHHEM BAKHEHIMHMX
KOJTMYCCTBEHHBIX MOKA3ATEICH IBOMIOLMH BCeTeHHOM.
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KmodeBnie ¢/10BA; KOCMOJIOTHYCCKASA MPoOIeMa, 00IacTh MPHMCHCHHS O0MCH TCOPHH OTHOCHTCIBHOCTH, N-
MEPHBIH BapUAHT reOMETPHU MHMHKOBCKOTO, LIUKJIMYCCKASI MOJCb 3BOTIOLUN BCEIeHHON, HHTEPBAT IEPEMEHHBIX
3HAYCHHH CKOPOCTH CBCTA, 3BOJIHOLUA r[epno;[pmecxoﬁ CHCTCMBI XUMHUUCCKHX 3JICMCHTOB, MCTANICPUOA, «CTPECJIbI
BpeMeHm» ITHKIA BeeeHHOH, AGCOMOTHBIM Mup, (pH3MMecKas mpupoaa (PCHOMEHOB KU3HH B Pa3yMa.

HaHHas cTaThs, MOCBAIICHHAS PCLICHHIO KOCMOIOTHYCCKOHW MPOOICMBI, SBIACTCS HAYAIOM TAKHX
MPUKIATJHBIX UCCICAOBAHUN B OONACTH MEraMUpa Ha OCHOBE aBTOPCKUX MOJEIH U TCOPUH AOCONTIOTHOTO
mupa. Takum 00pa3oM, HOBBIH 3Tall aBTOPCKHX HCCICAOBAHHN METaMHpa W €ro Pe3yIbTaThl BBI3BAIH
HEOOXOIUMOCTD B HaMcaHuH 3Toi cTate. K Hactosmemy Bpemenu oHa yxe onybdnukosana B 2016 roay
B «MexayHapOAHOM KypPHANIE SKCICPUMEHTATBHOTO oOpasosanus» Ne3 (uacte II). B nanHo# Bapuante
cTaTteu MocTpocHHas Mozens 3Bomonuonnpyomeid BeeneHHON 1aéTcs B HECKOMBKUX NPUOTIIKCHUSX,
HANPSAMYIO BEIBOMAIINX B PAKTHKY €€ MPUMCHCHUS.

... BIIEPBOM ITPUBJICKEHWUIA

Kocmomoruueckas npobiaema, chopmynuposartas B 20 CTOMCTHH, TIACUT. OMPEACIUTh COCTOSHHES
Beeacnnoii B 1000l Hamepen 3agaHHbIE MOMEHT BpeMmeHu [6] [Diinmreitn A. 1966: 612]. Takoe
ONPEIEIICHUE HAKIAABIBACT OTPAHHYCHUE HA BHIOOP MOACIH IBOTIOLMN BCENeHHON: pemeHne KOCMOIIo-
THYCCKON TIPOOJCMBI BO3MOKHO JIHIIb IS MOJACTH IUKIHYCCKOW BeeaeHHOUM, B KOTOpOH wacTtoTa
KoJIcOAHUH 1 AJIMHA BOTHBI HCU3MCHHEI JJIS1 BCEX MBICIIUMBIX LIUKIOB.

UeM ke OMPEICIIOTCS MPEACTB], B KAKHX COBEPIIACTCS KONEOATENBHOE ABIKCHUE LUKIMYECKOU
Bcenennoii? OuenaHo, oHu ompeaenstorcs oOnacteto npumeHeHus OTO. Oanako, A DHHIITEHH
OTPEACTUIT 3Ty 00JaCTh MOJOOHO BCCOOIIMM 3aKOHAM COXPAHCHUS SHCPTHUU, MACCHI U T.JA. KAYCCTBEHHO,
KaK BCEOOIIVIO, YTO SIBHO HEAOCTATOYHO ISl PEIICHHS KOCMOJOormueckoi mpobdnemsl. Konmaectennas
ke obmacte mpumeneHus OTO mo cux mop He u3BectHa. TakmMm 00pazoM, HAdano B PEIICHHH
KOCMOJIOTHUECKOW MPOOIEMBbI JODKHO OBITh 3aKIIOYCHO B KOJIMYCCTBCHHOM OIPEACIICHUH O0nacTu
npumeneHus OTO.

IMockonbky obmaacte mpumeneHus OTO ecTh 0AHOBPEMEHHO TAKKE U 00/1aCTh ABMKCHUS BeeneHHOM
BHYTpPH €€ ABYX NPEAECIOB, TO €€ BHAYAIC HAJ0 ONPEACIUTh HE TONBKO MPOCTPAHCTBEHHO (PACCTOSHUECM),
HO W BPEMEHHO (AJMTENBPHOCTBIO) C HOMOLIBbEO (YHAAMCHTATIBHOrO mapamerpa. lakuMm (QyHAaMEH-
TaNbHBIM TMAPAMETPOM SBIACTCS CKOPOCTh CBETA, Kakas MPHHATA IS KJIACCHYCCKOH TCOPHUH OTHOCH-
TENBHOCTH PaBHOH OCCKOHEWHO OOIBINOHM B CPABHEHHU CO CKOPOCTBIO JIIOOBIX TEN, & A CIELHUATbHOU
TCOPUHM OTHOCHTEIBHOCTH — KOHEYHOH M MOCTOSHHOH B OTCYTCTBHM WM TOCTOSHCTBE rpaButaumd. B
CTO ckopocTh CBeTa SABISICTCS BEPXHUM Tpeaciom AsmxeHus Tea. A tak kak OTO BrmrouaeTt B ce0s B
Ka4YeCTBEC YACTHBIX CIYYACB KIACCHYCCKYIO M CICLHAIBHYIO TCOPHH OTHOCHTENbHOCTH, TO M mias OTO
mokaszaresieM OONacTH MPHMEHCHHUS MOJDKHA OBITh cKopocTh cBeta. OmHako oOHAa JOKHA OBITh
cneunduanor mvenno A OTO. Ity cneunduky onpeaenn anga OTO AnpOept DUHIITEHH B KaUeCTBE
MCPEMEHHOM BEJMYUHBI B YCIOBHUIX MEPEMEHHOIO IPaBUTALMOHHOTO mojist [7] [Diinmretin A1965: 210,
219, 320, 385, 392].

OTtcroaa sicHo, uto mokaszatesnem obaactu npumeHenns OTO sBnsercs He cama o ceOe MEePeMEHHAS
CKOPOCTh CBETA, 4 ©C HWHTCPBAN, PCaTu3yIOMUNCs B (a3e pacimpeHus (CxkaTus) 3a HEBOOOPA3UMO
0OMBLION MPOMEKYTOK BPEMECHU. JTO HCKIIOYACT BCAKYH BO3MOXKHOCTB OIBITHOTO OMPEACICHUS €rO.
DUHIITCHH HE MPEANPUHAN MOMBITKY ONPEACICHUS 3TOT0 MHTCPBANA, BEPOSTHO, MOHUMAS HEBO3MOXK-
HOCTb OIBITHOTO €r0 H3MEPCHUS B HE BUASI UHOH BO3BMOKHOCTH AJIS 3TOTO.

B nanHO¥ pabote cacnaHa NOMBITKA UCCISIOBAHUSA BO3MOKHOTO MHTEPBAIA MEPEMCHHBIX 3HAYCHUH
CKOPOCTH CBETA Ha OCHOBE M3MCHCHHS CTPYKTYPHI AUHAMHYCCKOTO BAPHAHTA TCOMETPUH MHHKOBCKOTO.
Cam MUHKOBCKHH MOJaN ONpUMEP IUHAMUYECKOrO MOAXOAA K HCCICAOBAHHIO, TOKA3bIBAS WHBAPHAHT-
HocTh rpymn npeodpazosanuit CTO u knaccuueckort Mexanuku gomymenneM: «Ilycte «c» ctpemutes
OeckoHeuHocT». Toraa 1/c crpemutcsa k Hymo (puc. 1), u reometpuss MHUHKOBCKOTO MPEBPAILIACTCs B
reomerputo ['amnesa[4] [Munakosckuii I'. 1973: 173].

WNng Bcnex 3a MUHKOBCKHM, MOXHO ONPEACIUTh HAPSAY € VCTAHOBJICHHBIM MM OJHHM TPEACIOM
JPYrod mpeaen MyTEeM HCCICAOBAHMS MAKCHUMATBHOIO TPEBPALICHUS CTPYKTYPbl JTUHAMUYCCKOH
reometpun gonyineHueM: «llycte «o» ctpemurcs k Hyaro». Toraa 1/c ctpemurcs kK O¢CKOHEUHOCTH, VIO
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«cBeToBoro kouyca» AOB (puc.2) crpemurcs k 180°, a ¢urypa, mogodHas ABYMOJOCTHOMY THIIEP-
600Uy BPALICHNUS, BRIPOKAACTCS B ABC NAPALICIBHBIC TITIOCKOCTH.

t
i

t.

Puc.2. TInockocTHOE ceueHre CHMMETPUYHOrO BapuanTa reoMeTprud MHUHKOBCKOTO (AOB — yroia«cBeToBOTO KOHYCa» )

Takum oOpa3zoM, AMHAMHYCCKHHA BApPHAHT FeOMETPUH MHHKOBCKOTO 00NAiacT ABYMS MpeaciaMu
MPEBPAlICHAN: HPH «c» PAaBHOW OCCKOHCUHOCTH €€ METPHKA BBIPOKIACTCS B JIHHUIO OJHOMEPHOTO
MPOCTPAHCTBA, MPH «C» PABHOW HYMO — €€ METPUKA BBIPOKAACTCA B LIIHHAPHYCCKOE MPOCTPAHCTBO.
Cam ke MHTEpBAT MEPEMCHHBIX 3HAYCHUI CKOPOCTH CBETA OKA3BIBACTCS MOKA3ATENICM KOIHYCCTBCHHOU
obnactu npumeneHus OTO.

JuHamMHUeCKUi BapuaHT reoMeTpun MHHKOBCKOTO HEe OTOpachiBacT reoMeTpuio Pumana, a ¢
MO3ULMH TPUHLMIIA COOTBETCTBUS MPEBPAINACT MOCICIHION U reoMeTpuro lamumes u B €€ 4YacTHBIC
CIIy4au, BCTYIAs B POJIb OCHOBHOM M BEAYLICH FTCOMETPUH €CTECTBO3HAHHS.

Oanaxo B OTO, mocTpoeHHOM AJist YCAOBHS MICPEMEHHOIO IPABUTALIMOHHOTO MO, HE MOXET OBITh
HCTONB30BaH 4-X MEpHbIM BapuUaHT reoMETpUH MUHKOBCKOTO, pa3paboTaHHBIA A1 OOOCHOBAHHMS
cneuuansHoU Teopun otHocutenbHOCTH (CTO). Benp mocnenHsas cnpaBeanvea s YCIOBHS OTCYTCTBHS
i nocrogHcTea rpasutaumd. s OTO HeoOGxoauM Takoli BapuaHT reoMeTpru MUHKOBCKOTO, KaKoU B
e CTPYKTYpE OTBOIMT MECTO TATOTCIOIIMM MaccaMm. B 3TOM OTHOIICHHMH CHMMETPHUS UCXOIHBIX (PUryp
3TOU TEOMETPHH, MOAOOHBIX OJHO W JABYIONOCTHOMY THICPOOTIOHAAM BPAIICHHS, & TAKXKE METPHUKA
MPOCTPAHCTBCHHO-MIOAO0OHBIX KBAAPAHTOB TMO3BONAIOT ONPEACITUTh B CTPYKTYPE I'E€OMETPHH MUHKOB-
CKOTr0 00aCTh JBYX CHMMETPHYHBIX TATOTCIOIIUX MAacC B BUIE JBOSKOBBITYKIIBIX JTHH3.

[Ipu 3TOM BO3HHKAET HEOOXOAMMOCTh B OCCKOHEYHOM KOIMYCCTBE COMPSKCHHBIX MEKAY cOOOU
CHCTEM OTCYCTA, MMOCKONBKY TCOMETPUUCCKOS OMMMCAHUE JBHIKCHHS TEJ CBOAHUT TENO JIIOOOTO pazMepa K
TOUYKE, a4 TEOMETPUYCCKOE PACCMOTPEHHE ABIKCHUSA OOBCMHOrO Telda TPUBOIUT K HEOOXOIUMOCTH
PaccMOTPEHHUS OJHOBPEMEHHOTO JABIKCHHS OECKOHEYHOT'O KOJTMYIECTBA TOUCK. BECKOHEUHOE KOIMICCTBO
CONPSDKCHHBIX CHCTEM OTCYETA [UII CHMMETPUYHOM TreoMeTpHr MUHKOBCKOTO MOXKHO IOIYYHTb
MmpoLeaY POl GECKOHEYHOTO MIOCKOCTHOTO CEUCHHS, MPOXOAAIICTO Yepe3 ock cumMmetpun. B pesynbprare
MOJIYYacM N-MEPHBIH BAPHAHT TeOMETPHH MHHKOBCKOTO, SIBISIOIIUMCS OZHOBPEMCHHO W MOJEINBIO
MOMCHTATIBHOTO CHIMKA OJHOTO M3 OCCUHCICHHBIX 3TAOB SBOMOLMH BeeneHHOH.

Takas reomerpust mpeacrasicHa Ha pucyHke 3. OHa obmamaeT HapsAy ¢ OCHOBHBIMHU SICMCHTAMH
CHMMETPUH CUMMETPHEH BEIECTBA U CIIMHOBOTO BPAINCHHUS TEI H3-32 HETOJIOHOMHOCTH npocTtpaHcTea. K
TAKOM MOJC/TH MPUMCHHMBI 3aKOH cuMMeTpuu Bernectsa Jupaxa E=2mc*+T [5] [Dirac P.1928: 118] u
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(heITHMaHOBCKAs TCOPHS AHTHYACTHL, COTJIACHO KOTOPOH TeNa, OMHUCHIBACMBIC MOJCIBIO, MOYKHO HA3BAaTh
MHPOM H aHTUMHUPOM.

Pucynok 3 - N- MepHbIi BapuaHT reoMeTpur MHHKOBCKOTO.
1 - ¢purypa, 1oo6Has OTHOIIOIOCTHOMY THITEPOOIONY BPaIeHHsT; 2 - INTOCKOCTh OCei KOOPUHAT BPEMEHH TIOKOSITXCS
CHUCTEM OTCUET?, 3 - IIOBEPXHOCTH KOHyca KOOP/MHAT BPEMEHH JBIDKYIIHIXCS CHCTEM 0TCUeTa; 4 - KOHYC KOOP/IMHAT Iy TH
JIBIDKYITIHXCS] CHCTEM OTCHeTa; 5 - 00JIacTh CUCTEMBI JIBYX Tell, OTBEHAIONHMX 3aKOHY CUMMETPUH BelriecTa J{upaka

3akon [lupaka, UMEss B Ka4dCCTBE CJIATaCMBIX KOMIIOHCHTHl TPABUTALMOHHOW M KHHCTHYCCKOM
SHEPTHH, AACT OCHOBY AJS MOCTPOCHHUS MEXAHUKH U30JUPOBAHHOW CHCTCMBI B BHJC LIUKJIA, COCTOSIICTO
u3 aByX (a3 — pacUIMPEHHUs] U CKATUS — ABYX CHHTY/USIPHBIX COCTOSHHE MaTCPHH, ¢ OZHOW CTOPOHBI,
YUCTO 3JACKTPOMATHUTHOIO, & ¢ APYrOH — YHCTO BEINCCTBEHHOrO (HEWTpOHHOrO). B dhase paciumpenus
yron ceeroporo konyca AOB (puc.2) mmenserca or 0 go 180 rpaxycos. ®opma cumosoro B3arMo-
JCUCTBUS IBYX MHUPOB (IPaBUTALMOHHAS BONHA) ONPEACIMTCS HX MOBEPXHOCTBIO M JACT BMECTE C
konburypauueii ren eaunyio chepy BeeneHnHoit, nperepriesatotueii 260amwoyuto (puc. 4) OT BEITSHYTOTO
SIUTUIICONIA BPALICHHUS Yepe3 Mmap K CILTIOCHYTOMY Siuvnconay Bpamenus. [locne tHui BRIPOXKIACTCS B
mmHap. Ha 1mapooGpasHolt craanu HaOmOAacTCs BHIPABHHBAHHE MPOJONBHOH M HONECPEUHOU
nedopmarium Te1, 9TO MPUBOJUT K BPSMCHHOW H30TPOIHH MPOCTPAHCTBA.

B,

Pucynok 4 - I'eomeTpust JBUKeHUS AGCOIOTHOTO MHUpA.
B HwxHuMit yacTy prcyHKa rpaduk KoneGaTeIbHOTO JIBIKEHISL, OIMCHIBAONE a3y pacIUpeHNs BCEIEHHOH
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B dase cxxarns ¢ u3MEHEHHEM YIyia «CBETOBOrO KoHyca» oT 180 mo 360 rpanycos Te xe koHPHTY-
paunu BeenenHoit namenstorces B odparaoM HanpasiaeHun. daxropavu aerxenus tea BeenenHolt B dase
pacIIMpeHMs SBIIOTCS KHHCTHYCCKAs JSHEPrUsl W SHTPONHs, a B (¢a3e CKATHI — COOTBETCTBCHHO
TPABUTAITUS U HITIHTPOIIHA.

C TOYKH 3pCHUS U3NOKECHHON KOHLIETIUHN OTHaAaeT HEOOX0JUMOCTb UCCIIEIOBAHNS 3HAKA KPHBH3HEL
MMPOCTPAHCTBA HA JAHHOH CTAIUH 3BOJOLMH BCeaCHHOH, B ABUracMOro JUHIITCHHOM |6] [DimTeiin A.
1966: 612]. IloaoxkutenpHas KpuBH3HA Npucyma chepe ABYX TEI, OTPULATSIbHAS KPUBHU3HA — TICCB-
Jocdepe, OMUCHIBACMON MPOLIECCOM SBOMOLHH KaKIoro u3 mupos. [lcenocdepa v ecTh TOT YaACTHBIN
cny4aii, kakoi B o01meit reomerpun (reomeTpun MHHKOBCKOTO) MPEACTABICH reoMeTprel Pumana.

Obmas cxema JBrkeHHs BcelneHHON Ha KaKAOM LIUKIC OJWHAKOBA, HO HANOIHCHUE WX WHAHMBU-
OVadbHBIMU cHcTeMamH pa3nuuHo. [TosroMy kaxcaplii mukn mpeacraasger codoil YHHBEpcyM, a Oecko-
HEYHOC HMX YHUCIO, KAKOC MOXKHO HA3BaTh TEPMHUHOM, BBIABUHYTHIM MUHKOBCKHMM, AOGCOMIOTHBIH MHUD,
COCTOWT W3 HEOTPAHWICHHOTO MHOXKECTBA Y HUBEPCYMOB.

Bcé Bblle HM37I0KEHHOE JACT BO3MOXKHOCTH CHOPMYIIUPOBATH HEPUOOUHECKUT 3AKOH I6OIOUUU
Bcenennoii:

IHepemennvie xonueypayuu men mMupa u aHmMUMUPA, 4 MAKICe KOHQuUeypayuu obpasyemol umi
ePAGUMAYUOHHOU BOIHBI HAXOOSMCS 8 NEPUOOUHECKOT 3A6UCUMOCHIU OM YCKOPEHUS UX OMHOCUMENbHO2O0
Q6uUIICeHUS, YCKOPeHUe SMUX meil ecmv (QYHKYUS NePeMeHHOU CKOPOCMU C6emd, CEA3AHHOU ¢ Y2l1oM
«c6emoBo20 KOHyca y ceomempuu Munxoeckoeo.

Tem camMbIM MOMYYCHO PELICHHE KOCMOJIOTHYICSCKOH MPpoOIeMbl B IEPBOM NPUOIIKCHHH.

[MOACHEHHMA K ITEPBOMY TMTPUBJIMKEHUN

Pemrenne xocmomnormdaeckoil mpobnemMbl 0Ka3aloch BO3MOMKHBIM HAa OCHOBEC BBIABIJKCHHS HOBOK
TCOPHH OTHOCHTEIBHOCTH B Ka4YeCTBE BBICIICH BETBH PEATHBU3MA — Teopuu AbcomoTHOro mupa [1]
[Apoznos A.M., XKoxos A M., pozxos E.A. 2011: 107-115] [2] [Hpo3xos A.M., Koxos A JI. 2014: 8-
17]. Kak 1 W3BECTHBIC TCOPUH OTHOCHUTCIBHOCTH, TCOPHUs AOCOMIOTHOrO MHUpPA 00MagacT COOCTBCHHOMN
rCOMETpPUCH, CHOCHU(pHUKON CKOPOCTH CBETA M KONMYCCTBCHHOW 00JacTH NPUMCHCHHS, a TaKKe
HMHBAPHAHTHOCTHIO TPYIIIEI IPOCTPAHCTBCHHO-BPEMECHHEIX MPEoOpa3oBaHui ¢ aHATOTHYHBIMH TPYIIIAMU
npeo0pa3oBaHUi TPEX H3BECTHBIX TCOPHH OTHOCHTENBPHOCTH. B uWacTHOCTH, HMHBApHAHTHOCTH TPYIIT
AbcomorHoro mupa 1 OTO mposBaseTcss B TOM, YTO N-MEPHBIH BAPHAHT FCOMETPUH MUHKOBCKOTO MpH
HAJIO’KCHHH HA HETO HHTCPBAIA NMEPEMCHHBIX 3HAYCHUH CKOPOCTH CBETA OIMHCHIBACT NCEBAOCHEPY —
mpocTpancTBo reomerpun Pumana OTO, medopmupoBanHoe Tsroreromiei maccoii tema. Kpome Toro,
(hOpPMYTHPOBKOH MEPHOIUYCCKOTO 3aKOHA SBOMOLMH BceneHHON ycTaHOBICHA reoMeTpricckas Gopma
WHBAPHAHTHOCTH O0BEMa PA3NUYHBIX CTAOUM LUKIMYECKOTO ABIDKCHMA. ISl 3aBEpIICHUSA TEOPHU
AGCOMIOTHOrO MHPa HEOOXOJUMO HAUTH aHATTUTUICCKOC BRIPAKCHHUE 3TOrO HHBAPHAHTA.

Uro e NpHUHLMINATIBHO HOBOTO YTBEPXKAACT 3Ta Teopus? OHA YTBEPIKIACT UUKIMYCCKUN XapakTep
JBWKCHHS TENT HA CAMOM BBICOKOM VPOBHE opraHuzauuy Marepud. llepuoauueckuii mpouece ABHIKSHHUS
TEJ OMHCHIBACTCH ABYMS TCPMHHAMH. «IIYJIbC» M «UHKT». M3 3THX ABYX TCPMHHOB B COBPCMCHHOM
KOCMOJIOTHH TIPEIANIOYTCHUE OTAAHO MEPBOMY, JICXKAIIEMY B OCHOBE TaK HA3BIBACMOU «ITYJIbCHPYIOIICH)
mogenu Bceenennoii. KakoBa ke mpuduHA TOro, YTO LIMKIMYECKAs MOJENb HE BBI3BIBACT HHTEpECA
KOCMOJIOTOB B KAa4€CTBE HACYIMHOU M aKTyaabHOH npoOmemel? LUk ABHKCHUS 3aKITIOUCH MEXKIY OBYMS
YETKHMH TPEACTaMH, B OTIHYHE OT 3TOr0 MYJIbCALH XapaKTepU3yeTcs KONcOAHHSIMH BHYTPH HEKHX
MOTCHUUATBHO BO3MOXKHBIX, HO HHUKOIZA HE JOCATacMBIX HpeAciaoB. BeIOOp mymbcHpyrOMEHd MOJETH
OOBICHACTCS TEM, YTO KOCMOJIOTHH HE MPOCTO HEH3BECTHBI MPEACTBl KONEOATEIBHOTO JBIKCHHS
BcenenHoli, HO COOOIIECTBO VYCHBIX CETOMHS OTKA3bIBACTCA MPU3HABATH MPABOMCPHBIM TaKVIO
MOCTAHOBKY KOCMOIIOTHUCCKOW mpobmemsl. Beap aaxke Hauano pacmmpenmst BcenenHodt B BHIE Tak
HA3BIBAEMOTO «HOIb-IIyHKTA BPEMCHW» HE SIBIACTCS TPEACIOM, XOTd €My W mpugaH Macmrab -33
MOPSAKA CAHTHMETPA, YTO Ha 24 MOPSIKa MCHBIIC aTOMa XUMHICCKOTo 3yeMeHTa. C TOUKH 3peHus 3TOU
HAVIHOU cKa3ku-(aHTasnu, Bce BeluecTBO BceeneHHON CkaTo 34ech JO HUUTOMKHOTO PasMepa YaCTHLBL,
Kakas BCC KC HMMECT OOBECM, OTJIMYHBIN OT HYJIsl, YTOOBI CHACTH NPUPOAY OT adCypaa OCCKOHCUHOM
IUTOTHOCTH BemiecTsa. s HEMpeaAB34ATOro B3rMAA Ha 3TO cocTossHue BeeneHHON mouTH oueBHIHO, UTO
306Ch MMEET MECTO KAUCCTBCHHO MPEICIbHOE COCTOSHHE HE TONBKO MPOCTPAHCTBA U BPEMEHH, HO U

— ) ——
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mMarepun. Bo BcenenHoli nBa nmelicTBYIOIMX NHIIA: BELIECTBO W 3ICKTpoMarHuTHoe mone. Ecnu Ha
Mpeaerc CKATU OTCYTCTBYCT BEILECTBO BCICACTBHC aHHUTH/IALMU H BceeleHHas HAXOmUTCS B 3NICKTPO-
MarHUTHOM COCTOSIHUH, TO IUIOTHOCThH BEINECTBA CTAHOBHUTCA paBHOU Hym0. Ilpn a3Tom BeeneHHas B ee
SHEPrETHYCCKOM 3KBHBATICHTE CIIOIHA MOMEINACTCS B OJHOMEPHOM MPOCTPAHCTBE.

Uro kacaetcst BTOPOro mpeiena paccMarpuBacMoro IHKIA, TO OH HPEACTABIIET cOO0OH HEUTPOHHOE
COCTOSIHHC BCILICCTBA B OTCYTCTBHH OJICKTPOMATHUTHOTO IONS C PACHOJIOKCHHEM YacTHI[ B JIBYX
IJIOCKOCTSX — OCHOBAHUSIX LIWJIMHAPA — ¢ TONIIUHOMN IJIOCKOCTH, PABHOM AMaMETpy HEUTPOHA.

Takum, B BHIC OZHOH CTPYKTYPHOH €IUHMIIBI BEIICCTBA, MPEACTABISICTCS COCTOSHUE MAKCHMATbHOMN
SHTPOIMH LMKIHYCCKOW BceneHHOH, NOCKOIBKY MPOAVKT ECTECTBCHHOTO CTAPCHHS U aToMa, H
aHTHATOMA SIBISICTCS HeHTpoHOM. CleIOBaTENBHO, KAKIOE U3 ABYX CHHIYIISPHBIX COCTOSHHI MATCPHU BO
BcenenHoli  BhICTYHaeT pe3ynbTaroM ONPCACICHHOW AHHWTH/ILMU. «HAYAN0» PACLIUPCHUS —
PE3VABTATOM AHHUTHISLUH BEIICCTBA BMECTE C €0 CHMMETPHCH, «KOHEID) PACIINPCHHUS — PE3yIbTaTOM
AHHHTHILILHAN TOJIBKO CHMMETPHHU BemecTBa. [Ipu 3TOM CHMMETpPHUS BELICCTBA KECTKO HE ONPEACTSCT
MaTEpHIO KKAOTo U3 Tea1 BceneHHOM OHUM M3 MUPOB: TENO, ObIBIICE «MHUPOM» B (ha3e pacIIUpPEHHS,
CTaHOBUTCS «AaHTHMHPOM» B (hase CHKaTHS C COOTBETCTBYIOLIUM HAOOPOM YACTHIL AHTUBCLIECTBA.

Huknraeckas MoAenap MO3BOICT AaTh OOBACHECHHE OTCYTCTBHIO B HaOmogacMou vacti BceenenHoit
AHTHBCILCCTBA MPOCTPAHCTBCHHBIM PA3JCICHICM BEICCTBA M AHTHBCLICCTBA B CAMOC MEPBOC MTHOBCHHC
POXICHHE BEIIECTBA U3 SICKTPOMATHUTHOTO OIS

[Ipennaracmas nHamu Moaens BceeneHHOM TpeOYVeT OMBITHOrO OOOCHOBAHHS —CYLICCTBOBAHUS
agTuMupa. OYeBHIHO, UTO JAHHBIX HPSAMOro HaOMIOACHHS aHTUMHpa ceHdac HET Tak ke, kak 100 mer
TOMY Ha3aJ HE OBIJIO MOMYYCHO OIMBITHBIX (DAKTOB, YKA3BIBAOIIUX NPSMO HA IIAHCTAPHYIO MOJACTb aToOMa.
Pesepdopa Bocnonp3oBancs yke U3BECTHBIMU JAHHBIMHU 00 3IEKTPUUCCKOH MPUPOJC aToMa U J0OaBHI K
HHM MONYYCHHBIC B CAMOCTOATENBHOM 3Kkcniepumente. [InanetapHas Moaens atomMa sSIBUNACH PE3YIbTATOM
0000IIEHNS BCEX TUX KOCBCHHBIX JAaHHBIX. TakHe ke HEMpSIMbIC, KOCBCHHBIC NAHHBIC COBPCMCHHOU
KOCMOJIOTHHM H3BECTHBI. [lOCKONBKY MX HE MOXET OOBSICHHUTH TPaIULMOHHAS (CTAHAAPTHAS) MOJIEINb
Bcenennoii, 0HM Ha3BaHBI «TEMHOM SHEPTHEH» M «TEMHON MaTepuei». PazBuBacmas HaMH CHMMETPHY-
Has Mozaenb BceeneHHOW oObscHAET 3TH 3P deKTh JaTbHOACHCTBHEM I'PABUTAHOHHON M KHHETHUECKON
SHEPTHU HEBUAMMOTO aHTUMHpPA HA HAII MUP.

Hakonen, cnemuduka KonMYecTBCHHOH OONACTH NPUMEHCHUS Teopud AOCONIOTHOrO MHpa, B
ormuuue ot OTO, 3akirouaeTcss B YABOCHHOM HMHTCPBAIC IMEPEMECHHBIX 3HAYCHHH CKOPOCTH CBETA,
peanu3vIomerocs Ha pasHbIX B 0benx (azax BeeneHHOM, HO MTHIIE B IPOTHBOMOIOKHON NOCICA0BATEIIb-
HOCTH (0T OECKOHCUHOCTH A0 HyJsl B (ha3e PACIIMPEHUS W OT HYJS 10 OCCKOHEYHOCTH B (ha3e CiKATHU).
[Tpu sToM ¢usnueckuii cMbICT OCSCKOHEYHOH CKOPOCTH CBETa B OTCYTCTBHUH BECIICCTBA MPHOOPETACT
3HAYCHHE HEONPEACICHHO OOIbINON BETHYHHBL, 4 HYJICBAS CKOPOCTh — 3HAUCHHE, KAKOEC MOXKHO HPHUHAThH
JUTSL YUCTO BEINCCTBCHHOM craany BeemeHHOM.

[Mony4yennas mMoaenp AGCONIOTHOIO MHUpA, MOCTPOCHHAS HA AWHAMHYCCKOM BAPHAHTE TCOMCTPUH
MHHKOBCKOTO U MPEACTABICHHM JUWHINTCHHA O MEPEMEHHOH CKOPOCTH CBETA, SBISICTCS HACATBHOU
Moaensio. Ee pa3sBuTHe BO BTOPOM, TPETBEM M T.A. MPUOIMKEHHAX C VICTOM AOMOIHUTCIBHBIX (PaKTOPOB
MpeBpamact ¢€ B peabHYI0 MOJCTb, BCTYMAOIIYIO HA ITyTh COBCPLICHCTBOBAHHS, KOTOPOMY HET KOHIIA.

... BO BTOPOM ITPUBJIMZKEHMIA

Konkperuzauys monydeHHOr0 B NEPBOM pPa3lesic PELICHHS MOXKET OBITh OCYINECTBICHA IMyTEM
VCTAHOBJICHUS KOIMYICCTBCHHOM CBSI3H MEKAY CKOPOCTBIO CBETA M BEIUYHMHOW VIa «CBETOBOIO KOHYCA»
reoMeTpud MUHKOBCKOTO, a TaKKe MEXKAY BO3PACTOM KaXAOrO H3 3TAMOB 3BOMIOUMH BceenmeHHOH n
VIJIOM «CBETOBOTO KOHYCaY.

st 3TOTO BOCTONIB3yeMCs 3aKOHOM Xab01a, yTBEepP:KAaroIuM, 4T0 BCeeHHAs B HACTOSINES BPEMS
HAXOJUTCS B M30TPOIHOM COCTOSHHH, TAK KaK CKOPOCTh PACIINPCHUS €€ OJAMHAKOBA BO BCEX HAIPaBlic-
HUSIX. B M30TPOITHOM COCTOSIHUM YTl «CBETOBOTO KOHYCa» MPEACTABIICMON HamMu Moaeau BeeneHHol
paBHbl, cO0TBETCTBEHHO, 90 1 270 rpaaycoB. A HOCKONBKY B reOMETPHH MHHKOBCKOTO CKOPOCTb CBETA
HaXOOUTCA B JHMHCHHON 3aBUCHMOCTH OT YIVIA «CBETOBOI'O KOHYCA», TO MOSBISACTCS BO3MOXKHOCTD
VCTaHOBJICHUS rpadUIecKOi 3aBUCIMOCTH MEXAY STUMHU BETUIHHAMH.

Oxnaxo ckopocte ceta cornmacHo CTO He 3aBUCHT OT HANPaBJICHUS HCTOYHHKA CBETA, TO €CTh HE
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SIBIIICTCS. BEIUYHMHON BCKTOPHOH. A MOTOMY OHAa HE Pa3iMyacTCs 3HAKAMU IUTIOC M MUHYC B (hazax
paciuperust 1 cxatus. Kak ke mpu 3TOM MOXKHO OTPa3uTh MPOTHBOIOJOKHO HAMPABICHHBIN MPOLIECC
peanuzali MHTEPBAIA MNCPSMCHHBIX 3HAYCHHUN CKOPOCTH cBeta B (Dasax pacuIMpeHUsT U CiKATHS
Bcenennoit?

Pemuth 3TO0 mpOTHBOpPEYHE MOXKHO MYTEM CBCIACHHS MEPSMCHHOH CKOPOCTH CBETA U CKOPOCTH
OTHOCHUTCIBHOTO ABIKCHUS ABYX Tel BCEACHHON K BEIUYMHAM, MPAKTUYCCKH PABHBIM, KOTA CKOPOCTH
3THX TCJI HA KAKIOM DTAlC MCHBINC CKOPOCTH CBETA JHINb HAa OCCKOHCUHO MAIYIO0 BEAUYHHY, YTOOBI
KHHCTHYCCKAsL SHCPTUsl IBIKCHUST BCEICHHOM HA KaKIOM €ro 3TAre OTBEYANA YCIOBHIO, HCOOXOAUMOMY
JUTSI BBITIOJTHCHHUST MAKCUMAJIBHOU PpaboThl. Tem caMbiM MOCTYIUPYETCH BaKHASL OCOOCHHOCTh AOCOIIOT-
HOro Mupa. Bce Tejaa BceneHHOM, BXOAsI B COCTAB MHpa U QHTUMHUPA, BOBJICUYCHBI B JABHKCHHE, MPAKTH-
YECKH paBHOC ckopoctu cBeta. llocTpocHHBIH HA STOM OCHOBaHMHU TpadUK 3aBUCHMOCTH CKOPOCTH
OTHOCHUTCIBHOTO ABIDKCHHS T MHPA U aHTUMHUPA MPSACTABICH HA PHUCYHKE 5, a MOJIYYCHHBIC HA €O
OCHOBE JAHHBIC CBCACHBI B TAOMUIYy 1. AGCOFOTHBIC 3HAYCHHUS 3TUX BCJIUYUH SIBISIFOTCS MMEPSMCHHBIMH
BEJIMYMHAMH CKOPOCTH cBeTa. [locTpoeH 3ToT rpaduk Ha ABYX Toukax ¢ koopauHatamu «90 rpaaycos —
(- 300000 xm/c)» u «270 rpagycos — (+ 300000xm/c)»

10
10

1
1
1
1
E :
daza cKaTtua!

1 H

aHTUMMPpa, Km/c

315 360

CKOpOCTb OTHOCUTE/NIbHOIO ABUXKEHUA TEN MUPa U

BennyuHa yrna cBeTOBOro KoHyca

Pucynok 5 - I'padux n3MeHEHUs CKOPOCTEH OTHOCHUTENBHOTO ABMKEHUS TeI 3a IUKIT BeeneHHoH

[TonoxeHHBIH B OCHOBY JaHHOH pa®OThl NPHHLMI OTHOCHTCIBHOCTH TPeOVET paccMaTpuBaTh
PABHOBEPOATHBIM C TIONYYCHHBIMH MONOKUTCIBHBIMHA BEIMYHHAMH CKOPOCTEH Tel I (asel paciiu-
PCHHUS U Tak ke U rpaduk ¢ OTpULATCIbHBIMH — Jis (as3bl cxatus. BeceneHHOHM B BUAE HUCXOIA-INCH
JUHEWHOMW 3aBucHMOCTH. HO NOCKONBKY OJHOBPEMEHHOE MPOABICHHE TaKUX B3aMMOHMCKITIOYAOIIIX
MPOLIECCOB HEBO3MOXKHO, TO HCMPCPBIBHBIA MPOLECC ABMKCHHUS AOCOIIOTHOTO MHPA MOXKET OBITh
JOTHYECKU MPEACTABICH BO3BPATHO-IOCTYIATSIBHON BOTHOM CO CMEHOM BOCXOASMINCH TUHUH rpaduka Ha
Hucxopamy. [leproguanocts 3BoMIOLHMU AOGCOMIOTHOrO MHpPa B OTIMYHH OT OJHO LIMKIHYCCKOTO
aBmkeHus BeeneHHON mpuoOpeTacT Xapaktep ABOWHOH ILMKIUYHOCTH. WHBIMH CIOBaMH, 3BOFOLMS
AOGCOMIOTHOTO MHpa HE SIBJSICTCS MPOCTOH CYMMOH 3BOMIOLMEH OCCUHCICHHBIX BCENEHHBIX, a ViK€ Ha
MCPBOM 3TaIe M3VICHU MPHOOpETacT HAABCEICHCKUE YepThl. [l pacuera BpeMEHH MPOXOKACHHUS BCEX
3TanoB 3BOMOLUH BeeneHHOH BOCTIONb3yeMcs MOX0OHOM e TUHEHHON 3aBHCUMOCTBIO BPEMCHH OT yIja
«CBETOBOT'O KOHyca» reomeTpun MunkoBckoro. B rpaduuecknx koopauHaTax «BpeMs — Yol «CBETOBOTO
KOHYCa» HAaHOCHM TOYKY, OTBEYAIOIIYIO apryMeHTy B 90 rpaaycos, H BpeMeHH — B 15 Muumnapaos Jer,
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OTBCHYAOLIEMY COBPEMEHHOMY Bo3pacty Bcenennoi. CoeJUHHM 3Ty TOUKY HPSAMOH JTHHHUCH C HAYAIOM
OTCUETa CHUCTEMBI KOOPAWHAT M MPOAINM €€ A0 TOH TOYKH, KOTOpas COOTBETCTBYET apryMeHTy B 180
rpagycoB. Dtomy atamy ¢assel pacmupeHus BceeneHHOU oTBeuaeT OSCKOHCUHOC Bpems. beckoHeuHOE
BpeMsI B OTCYTCTBHH OJICKTPOMATHUTHOTO MO NPHHUMACT 3HAYCHUC HEOMPEACICHHO OOIbIION
Beauuunbl. Ha rpaduke (puc.5) Takas BenuumHa H300paKEHA BEPTHKAIBHOW MYHKTHPHOH MPSMOM

navHueH. M3 momyueHHOro rpadirika MOKHO HAWTH BpeMs TI000ro 3Tamna 3Boaonun BeeneHHoM.

Ta6m/1ua 1- CKOpOCTI/I OTHOCHUTEIIBHOI'O JIBHMKCHMA TET Beenennoit B COOTBETCTBUU ¢ STallaMU UX JBUKCHUS

Daza pacipeHust ®Dasza cxaTus
Y01 «CBETOBOTO CkopocTh (KM/C) YOI «CBETOBOTO KOHYCa» CxopocThb (KM/c)
KOHycay (Ipajayc) (rpanyc)
0 -10" 210 7-10

30 -7-10° 240 510°

60 -9-10° 270 310’

90 -310° 300 10

120 -4-10° 330 7-10°

150 -7-10 360 107

180 0

Bpemsa stanos ¢aszel cxatus BceeneHno#l ompeaenseM MO MPUHIMIY OOPaTUMOCTH BPEMCHH B
cpaBHeHHH ¢ (a3oil paclMpeHHs, KOTrJa VIOl «CBETOBOIO KOHYCa» TIreoMeTpur MHHKOBCKOTO

mmensiercs ot 180 10 360 rpaaycos (puc 6) Tabmuia 2.

Bpems nNpoxoaeH1a 3Tanos 3B0NI0LUM BceneHHOM
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Pucynok 6 - I'padux Bo3pacTa 5TarioB SBOIIONHMU BeeleHHOH, 00pa3yIoluX J[Be «CTPENbl BpeMEH!

TeMm campIM NOMYYCHO PEIICHHE KOCMOIOTHYECKOU NPOOIEMBI 60 6MOpOM NpubiudiceHuu ¢
VCTAHOBJIEHHEM OCHOBHBIX IOKA3aTeNeH mpolecca 380Monun BeeneHHON: NEpeMEHHOM CKOPOCTH CBETA,
CKOPOCTH JABIDKCHHS TEN MHPa M aHTUMHPA W BPEMCHU Ka)XJOT0 M3 OCCKOHCYHOrO KOTHYCCTBA 3TANOB

3BOIIONAHU BeereHHOM.
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Ta6m/1ua 2- BpeMﬂ KaKJa0Tr0 WX 5TaIlOB 5BOTIOLIMA BCGHGIH{Oﬁ, OTBEYAIONUX BEIIMIMHE YI'JIa «CBETOBOI'O KOHYCa»

®Daza pacnMpeHus Dasza cxaTus
VYT0JI «CBETOBOrO BpeMSI STaIloB SBOJIIOIINHA B VYT01I «CBETOBOTO KOHYycCa» BpeMﬂ 3TallOB 5BOJIIOITNA
KOHyca» 3CMHbBIX I'oJIax B 3€MHBIX I'oJIax

0 0 195 510

15 310 210 810"

30 10° 225 2-10"7

45 810° 240 5107

60 510° 255 7-10"

75 2:10° 270 10™°

90 10" 285 2-10°
105 7-10" 300 5-10°
120 5107 315 8107
135 2-10% 330 10°
150 810%° 345 30
165 510%™ 360 0
180 ©
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KOCMOJIOI'UAJIBIK MOCEJIEJIEPAI INEITY ATH AKYBIKTAY CAJIJIAPBI (1-BOJIIM)

Ty#iH ce3: KOCMOTOTHSIIBIK, MACETENep, KOMITAHbIC OOIBICHI OPTAK CATBICTHIPMATBI Karuaanap, MUHKOBCKU TeOMETPHACHI-
HBIH N-OJIITEY I HYCKACHL, IEMHIH 3BOJOIMSIIBIK, TOIITAMACKIHBIH MOJICI, KaphIK, KO3FATIBICHIHBIH alHBIMATBl MAFHACHI, XHMHS-
TBIK 3TIEMEHTTep JKYHECIHIH Mep3iMIi ABOMIOIMAICH, METAIIEPUO, «YaKBIT JKYHPIKTITD) SIEeMIHIH TOMTaMachl, abCOTIOTTI aIeM,
eMip MEH aKbUIIBIH QU3UKATBIK TAOUFATHIHEIH (HEeHOMEHI.

Annotarms: bynm Makanama Ke3-KenreH aljbH-ana GepulreH YakKbIT Ke3eHIHIET1 KeHICTIKTIH KaIbH aHBIKTay TeK KaHa
THKJIK MOJICTIZICY YIITH FaHa eMec, apayibIK SHTPOITHS IIMKIT HOJIBIe TeH OonraH Ke3je, Kanr-Jlamac qerepMeHnsM KaruJachiHa
CylieHe OTHIPBII, SBONIOIWS MEXaHW3MiIMEH aGCOTIOTTI TeH »KyMbIc icTeiimi. CoHABIKTaH Oy YaKbIT apalbIFBIH HEMIKTEH 63iH
YIIKEH eTill KOPCETETIH/IINH aHbIKTay MYMKIH emec. byl ockl aBToprap s GipiHIH KeTepreH SBOTIOIIIIIBIK KEHICTIK KYPhUTHIMBL
MeH TIpoGIeMaTapbIHBIH MOJICTI TY PAIbl HIESIChI, OYPBIH GipiliaMa TONBIKTHIPEUILIT aTbIHFaH. PUMaH T€OMETPHSCHIH HeTisre ana
OTHIPHIT JaMbIHIATFAH Oy Makanaja, KOCMOJOTHSIIBIK Macelelep i ety iH alThl *KYbIKTay CalJapblH TailalaHbll dIeM
SBONIOIVSICHIHBIH KOPIHICIH aHBIKTAY.
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