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MpeaucnoBme Ko BTOPOMY BbIMyCKY

Benukas [Tycteias. Ecte Takoe mecto B Poccuu. [Ipexe Tyt ObUTO TpUALIATH
JEpEBEHb, a TENEPh JULIb OJUYaIbIE [10JI A Jieca. 3a NPOILEALINE IeCATUIIE-
THS Ha 3TOM 3eMJIe HE POAMIIOCH HUKOTO M3 Jtoei. M BOT mymur B 3enéHoOM
JBIMKE TTYCTBIHSI, TPEUUCTHIN Kpai, Tie HUKOT/Ia He ObIBAJIO HUKAKOIl BOWHHI,
HU pa3y He Ouiia MyIlKa, He TONTal MPOCEIKOB CONIATCKUil CTpoil — Xpam
HpUPOJIBL, U MOCEpeb HEro BhicUTCs OamrHell PomaHOBCcKkast oOcepBaropus,
rae HaOoaelb, TPYAUIIbCS, CIIyIIaeilb, KaK 3ByYHT, HACTYIAET Ha yPOUHILEe
cuM(OHUS [UIMHON B BECHY U JieTo. Kaxxias TpaBUHKA, KaXKaast ITUIIA, KaxKIast
OyKalika — >KMBOM LEHTP, KaXKaasi olrylaeT cBo€. MHOXeCTBO B3aUMHO 3a-
KITIOUAIOIINXCS IEHTPoB Mupa U S mocepenmne. CBET MPOXKEKTOpa ¢ OaIrHu
Y BeYEpHUH 3BOH KOJIOKOJIA IPUTATUBAIOT B INIyXOMaHb OTLIEIbHUKOB. Poma-
HOBCKasi o0cepBaropusi — 00CepBaTOpHsI KOHIIENITYaIbHAS, 3aMOK CBOOOTHOTO
TBOPYECTBA, B 3TOM €€ IpeiHa3HaueHue. ToJbKO HOBBIE IPOPBIBHBIE HAYYHbIE
U TYMaHMTapHbIE UAEH, YCTPEMIIEHHBIE K BCceMOrylecTBy Pazyma, JOKHBI
U OyIyT pa3sHOCHUTBHCS CBETOM U 3ByKoM PomaHoBCKo# OarrHu. Hayunsrit abco-
JIOTU3M — BCE, YTO HE CIYKUT HayKe, TOIEKHUT YHUUTOXKEHHIO, 38 UCKITI0Ue-
HUEM TOTO, YTO HAYKE MPUCITYKUBAET.

ITepssiii Beiyck TpynoB PomanoBckoil obcepBaropun « XuMuveckas Ku-
HETHUKA JTy4yeBOM aKTUBAIIMM» ObLT MOCBALIEH TPOOIEME CO3/1aHUS U Pa3BUTHUS
HOBOTO HATIPaBIICHHUSI XVUMHUU — OCCKOHTAKTHOH H30MpaTeNbHON ITydeBOH
aKTUBALMM XUMHUYEeCKUX peakiuil. [lo3HakoMUThCS ¢ BbIIyckOM | Temepb
MPEJCTaBIsIeTCd BO3MOKHBIM BO BCEX YHUBEPCUTETAX U B BEAYLIMX HAaydHO-
HCCIIE0BATENIbCKUX XMMHUYECKUX IeHTpax Poccum, a Takke B HHTEpHETE
http://elib.dvfu.ru/vital/access/manager/Repository/vtls:000876541.

Hckpennss GmarogapHOCTh 3a OT3BIBBI M IICHHBIC 3aMedaHus mpodgec-
copy Cankr-IlerepOyprckoro yauepcutera UTMO Hropro KacwksiHoBHuy
MerikoBckomy, nucatento-hantacty, XuMuky CBsitocnaBy BrnagumupoBudy
JloruHoBy, xutenro M3pauns kaHAMIATY TEXHUYECKMX HayK AJEKCaHIpy
Haymosuuy Illycrepy, riaBHomy OuOIMoTekapro 3nekrpoHHoro oraeina HB
JAB®Y Haranbe Anexkcanaposse [IIMOTOBOM, IpopeKTOpy 10 Hay4HOU padoTe
JanpHEBOCTOUHOTO (heneparIbHOTo TOCYyNapCTBEHHOTO YHIBEpcuTeTa Kuputy
CepreeBuuy [010XBaTOBY, JOKTOPY XMMHUYECKHUX HAyK, [JTABHOMY HAyYHOMY
COTPYIHUKY Jabopatopuu crekTpalbHbIXx MeToqoB ®I'BYH wmHcTHTYTa Ka-
tanmuza CO PAH Esrenuro Anekcannposudy [laykmrucy. [1o pesymsratam
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00CYXIICHHI MPEIOKEHO OOJIee TOYHOE HA3BAHUE ATOTO TEXHOJOTHUECKOTO
mporiecca OyIyIero — CeJICKTUBHBIN JTydeBON KaTam3.

Bropoti Bemmyck TpymnoB Pomanosckoii o6cepBaroprun «Bo3znetictsue 3em-
JI Ha XOJT BpeMEHM» MOCBSAIIEH (yHIaMEHTAIBHOM TIpo0iieMe acTpOPU3UKH —
cTpoennio BeeneHHoM. 3/1ech BBIIBUTACTCS M MATEMATUIECKH B3BEIINBACTCS
THITOTE3a CYIIECTBOBAHUS 0COOOTO BO3ACHCTBUS 3€MITH, HA OCHOBAaHUH KOTO-
poii mosryyaeT HoBoe 00BsICHEHHE (haKT KOCMOJIOTHUECKOTO KPACHOTO CMeEIIe-
Hus. [lognepxxuBaercs, 000CHOBBIBACTCS M Pa3BUBACTCSI MOJICIIb, TIIE KUBOU
HEHTP HAOIIOIATeNb-YYaCTHUK SBISETCS HEOTHEMIIEMON YacThIO U YCIIOBHEM
CYILIECTBOBAHMSI STOLEHTPUYECKOW KOHeUHOW BcenenHoi. B aTom BbImycke
MIPUBOAMTCA OIpe/IeIeHHEe 3aKOHA 00OCHOBAHMS CPEJl, PACCUUTHIBACTCA I10-
CTOSIHHAs 3aMUPaHUs BPEMEHH, OINPENESIOTCS pa3Mephbl KOCMUYECKOTO Ipo-
CTPAHCTBA LEHTPUPYEMOIO KHU3HBIO, pPa3Mephl KUBOTO IIEHTPa MUPO3IaHUS
U ApYTHUe 0Ka3aTesd, KOTOPbIE COMOCTABIISIOTCS C U3BECTHBIMU.

Hannas pabora m e¢ BBIBOABI SBISIOTCS PE3YABTATOM MHOTOJETHETO
aHaymza TpynoB D. Xab0ma, B. U. Bepranckoro, A. @. Jlocesa, D. Ilpé-
nunrepa, JLx. Yunnepa, P. X Jlukke, a Takke B. ne Cutrepa, /1. E. Jlemerpa,
A. A. ®puamana, I. A. T'amosa, f. b. 3enp0BuYa 1 MHOTUX IPYTHUX aBTOPOB,
OMPENETSAIONINX B HACTOSAIIEE BpPEMsi COCTOSIHME MO3HAHHOCTH BceneHHoi
u MecTo B Hell 3emin, JXKu3uu u Uenoseka.

I'maBHbI XpanuTens PoMaHOBCKOIM 06cepBaTopun
Anexcanip ApkaJibeBUY MOCKBUH



A.A. MOCKBUH BO3AENCTBUE 3EMJIU

Kpacnoe cmermenue oTkpbiTo DaBuHOM Xabbmom B 1929 romy. Xao6m
INEPBOHAYAJIbHO IMTOHUMAJI CMBICJI CBOCTO OTKPBLITUA, KaK ABUKCHUEC OT Ha0JIr0-
narens [1]. KpacHoe cMerenue crajgo oCHOBOH pa3paboTku ae CUTTepoM,
. Jlemerpom, A. @puamanoM Teopuu paciuupsouieiics Beenennoit. Onnaxo,
cam Xa0011 BcKOpe MOTepsul YBEPEHHOCTh B TOM, YTO KPacHOE CMEIeHHE 03-
HavyaeT NMeHHO pacumpenune Beenennoit. On mucan I. Peccen, uro npusHats
teoputo sie CuTrepa 6e3 OroBOpOK IMPEeXIEBPEMEHHO, YTO (PHUIOCOPCKH He-
TIpUEMIIEMO, YTOOBI BCE TallaKTHKH Mpexke ObLIHM BMECTE, M YTO Ha BOIPOC
«1modeMy» OTBeTa Mbl He HaxoAuM. Jlo KoHIa cBoeit xu3nu (1953 1) Xao0m
[0 BHIAUMOMY TaK M HE PELIMI Ui ceOs, TOBOPUT JIM KPACHOE CMEIICHHUE
0 pacmmpeHnu BeeneHHoH, il 0HO 0053aHO «HEKOEMY HOBOMY HMPUHITHITY
npupoas» [2]. Tem He MeHee, HECMOTPS Ha COMHEHHUS TEPBOOTKPHIBATEIIS,
KOCMOJIOTHYECKOE KpacHOe CMELICHUE MPUHUMAeTCs KaKk OOLIeNnpU3HaHHBIN
Hay4YHO JI0Ka3aHHBIN [T0OKa3aTesb paclIupeHus mpocTpancTBa Beenennoit. 13
BCEX, KOTZa-TH00 BBIIBUTABIIUXCS OOBSICHEHNH KOCMOJIOTHYECKOTO KPacHO-
rO CMEIIEHHs, Ha Ceil JIeHb, YHAOBIETBOPHUTEIFHOE JAET JIMIIb paclInpeHHe
Bcenennoil. MHOTOYHCIICHHBIE TIOTIBITKA OOBSICHUTH 3aBHCUMOCTh XaOOma
He paciupenrneM Beenennoi, a 4eM-11u00 MHBIM, KOTOPBIE MOXKHO BCTPETHTD
1 TETepb, 10 CUX TIOP HEU3MEHHO TEPIIENN HEyIady.

1. KPACHOE CMELLEHUE B CTAL|,VIOHAPHOI7I BCEJIEHHOM
1.1. Yctanoctb cBeta

B Tpuanareix romax mpomnusioro Beka MosBUIIACh Tuioresa L[BUkku o Bo3-
MOXHOCTH cTapeHUs ()OTOHOB, BBIIBUTANIACH HJIES, YTO IEHCTBYET HEKOTOPBIH
HOBBIH TIpOIIeCC («yCTaJoCTh CBETa»), B KOTOPOM (DOTOHBI MO MYTH OT UCTOY-
HUKa K TPUEMHUKY B3aMMOJICHCTBYIOT C aTOMaMH U 3JIEKTPOHAMHU U TIPU 3TOM
TEPSIIOT YacTh dHepruu. OHAKO aHAJINU3 TAKOW MOJIEIIH BBISIBUII TPYAHOCTH, HE
comacyroluecs ¢ HabmoaaTensHbIMU JaHHbIMHE [3]. [lepenaua ummnysnbca cBs-
3aHa C OTKJIOHCHHUEM TPAcKTOpHUHU (POTOHA U pa3MbIBaHHEM H300pakeHHUN 3BE3
IO TMCKa, 9To He HabOmomaeTcs. HecMoTps Ha ykazaHHBIE COOOpaKeHNUs, KOH-
KpETHBI BapHaHT THITOTE3bI CTApEHUS KBAHTOB pa3BuBaroT [lekep, Pobepre,
Bwxbe [4]. [Ipeanonaraercsi, 4To (GOTOHBI TEPSIOT SHEPTHIO TIPU PACCETHUU
Ha Ipyrux GoToHax. I MeXralakTHIeCKUX OOBEKTOB MPEINONaraeTcs, YTo
UTPACT POJIb paccesHUE Ha PEIIUKTOBOM H3ITyUCHHH.
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1.2. rpaBI/ITaLLI/IOHHbIe OTKJIOHEHUA 3NEKTPOMaArHTHbIX BOJIH

Kaxnpiii rog 8 oktsiopst CorHIle, eCii MOCMOTPETh € 3eMJIM TIPOXOIHT
nepen kBazapom 3C 279. Crnenst 3a ymioBsIM paccrosinueM mexay 3C 279
u coceauuM kBazapom 3C 273B, paanoacTpoHOMBI MOTYT M3MEPUTH OTKJIO-
HEHHE PAJMOBOJIH CAHTUMETPOBOTO U JIEIMMETPOBOTO Auanazona ot 3C 279,
BbI3BaHHOE COJTHIIEM.

Brnots 1o 1968 roma kak/plid 9KCIIEPUMEHT 10 U3MEPEHUIO OTKJIOHCHUS
CBeTa OT 3BE&3]] MPOBOJMIICS BO BPEMsI TIOJHOTO COJTHEYHOTO 3aTMeHus [5, 6].
OO0paboTka 3KCIIepUMEHTAJIbHBIX JaHHBIX Aa€T pa30poc OTKIOHEHHUS CBETa
MIPU TPOXOXKAEHUH BOJIM3M COJHEYHOTO jaucka ot 17,43 mo 2",7. Pazdpoc
ObLT OBI HE TaK CTpAICH, eCITU OBl ObLIAa YBEPEHHOCTH, YTO METOM CBOOOICH
OT CHCTEMaTHYECKUuX OomuOoK. [1o aKcriepuMeHTaM U3MEepeHHs OTKIOHEHIS
B rpaButarmonHoM none Comuna pamumousnydenus ot 3C 279 u 3C 273B
TIOJTYYEHBI PE3YIBTAThl C OTHOCUTENHHOU morpentHocThio +0,03 [7].

OTKIIOHEHHE OHICKTPOMATHUTHOTO U3IYYCHHUS H3MEPsUIOCh HaOIona-
TENbHBIMU JKCIICPUMEHTAMHU C IIETbI0 TOATBEPXKICHHUS 0OIIel Teopuu
otHocutensHOCTH (OTO), ofHAKO, CYyIIECTBOBAHUE TAKOTO SIBICHHUSA K TOMY
JKe MOKA3bIBACT, YTO M3NYUYCHHUs JaNEKUX CBETUJ, IO TOTO, KaK JOCTUYb Ha-
Omrozaressi OTKJIOHSFOTCS MHOKECTBOM I'PaBUTAILIMOHHBIX MOJICH, YTO U MOXKET
OBITh MPUYUHON CMEIICHHUS XapaKTePUCTUUECKHUX JIMHUM UX CIIEKTPOB. Brxkbe
CChIJIaeTCs Ha aBTOPOB, YTBEP)KIAIOIINUX, YTO JY4H, IPOXOASIIUE BO3JE COJI-
HEYHOTO JIMCKA, UCTIBITHIBAIOT KPACHOE CMEILIEHHE, YCUIIEHHOE B COOTBETCTBUU
C IUIOTHOCTBIO M3Ny4eHus npu temneparype Comama. CTaTucTuka rpaBHUTa-
OUOHHBIX OTKJIOHEHHWH KaK pa3 MPOMOPIIMOHAIEHO COOTBETCTBYET JICCTHHIIE
MEKTAJIAKTHUECKUX PACCTOSIHAN M XaOOIOBCKOMY ITOTOKY.

I'paBuTanIOHHOE OTKJIOHEHHME JIyYa BBI3BIBACT TAKXKE U TOTIOTpapUUICCKUE
3¢ heKThI.

1.3. OKcnepuMeHTbI MO rpaBUTaALMOHHOMY
KPacHOMY CMeLLEHIIO

Camblil TOYHBIH SKCHEPUMEHT MO KPACHOMY CMEILEHHUIO MPUHAIEKUT
[Naynny u PeOke [8], 3arem moBropénnslii [laynnom u Craiinepom. B sTom
9KCIIEPUMEHTE JAJISI U3MEPEHHsI KPACHOTO CMEILEHHs], UCIBbITBIBAEMOrO raM-
Ma-JiydaMu ¢ sHeprueit 14,4 k3B, ucnymennbivu Fe37, uzmydarens u morio-
TUTENb TaMMa-Tydeil MOMEeIIaIuch B COCTOSHUN MTOKOSl Y OCHOBaHMS OamrHu
B ['apBap/ickOM YHHBEpPCHUTETE M Pa3leisUTUCh pacctosiaueM h=22.5 m. [lo
Mepe MPeooJIeHHs TPABUTALIMOHHOTO OISl SHEpTHs ()OTOHA JOKHA YMEHb-
matbes (h — BeicoTa moxbéMa OTOHA B MOJIE MPUTSHKCHUS)

Euwen= EBepx( 1+ gh) = EBepx( 1+ g061>1111-[h/ 02)
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YMEHbBIICHUE SHEPTHH U3-32 pabOThl, COBEPIIEHHOW TPOTUB CHJI TATOTE-
HUS, IPUBOJMT K YMCHBIICHUIO YaCTOTHI M YBEIMUCHHIO JUTHHEI BOIHEI (Kpac-
HOE CMEIIeHHE; OOBITHO BBHIPAXKAETCS Yepe3 MmapaMeTp KPacHOTO CMEIICHUS
(Z=ANN).

Takum oOpazom

1+Z= }hBepx/ Ntroess = NV rowerr/ hVBepx = Eswxn/ EBepx =1+ gh

KpacHoe cMelieHrne raMmMa-iydeii, BBI3BAHHOE PEOIOJICHUEM TIOJIS IPH-
TSDKCHUST 3eMITH, OBLIO MOATBEPIKICHO 3KCIEPUMEHTAIBHO ¢ TOYHOCTHIO 1%
M COCTaBMIIO 371eCh AMA=2.5 + 10-13,

1.4. MNpepBraeHne cyLecTBOBaHNS HEU3BECTHBIX NOnen
BO3[€ENCTBUSA

B03MOXHOCTB OTKpBITHSI HEM3BECTHBIX €lIE IMOJIei BIONHE peanbHa [9].
B 1iensx skcnepuMeHTaIbHOTO MOTBEPIKICHHS BCEOOIIIHOCTH 3aKOHOB I'PaBH-
Talliy HEOJAHOKPATHO MPOBOMINCH IPOBEPKH CYIICCTBOBAHUS HEM3BECTHBIX
MOJICH, MEJJIEHHO YOBIBAIONIMX ¢ paccTossHueM. «[IpuHUMaeTcs i JonynieHne
0 TOM, 4TO TIPOOHBIE TENa JBMKYTCS 110 TEOJE3NICCKUM B METPUKE HITH HET,
9TO HE UCKITIOYAET BOBMOYKHOCTH CYIIECTBOBAHUS paHEe HEM3BECTHBIX TOJICH,
MEJIJICHHO YOBIBAIOIIMX C PAacCTOSTHUEM (ITOJIEH CrafaroInX Ha OOJBIINX pac-
CTOSTHUSIX KaK 1/r), CBSI3aHHBIX KaK TO C rpaBuTanuei» [2].

Bo3MoxkHOE CyIIIECTBOBAaHME HOBBIX IMOJICH, CBI3aHHBIX C TPaBUTALUCH
HBITAINCH OTPENEIATH SKCIICPUMEHTAIBHO. DKCIIepUMeHT Xbio3a — J[peBepa
pUBEN K BBIBOAY, YTO HET HU MAJICHINNX JAHHBIX B TOJIB3Y CYIIECTBOBAHUS
BTOPOTO TEH30PHOTO MOJsI. DKcrmepuMeHT TepHepa — Xwuiuia mokasal, 4To
€CJIM KOCMOJIOTHUECKOE BEKTOPHOE ITOJIE CYIIECTBYET, TO €r0 HEMOCPEICTBEH-
HO€ B3aMMOJICHCTBHE C BEIIECTBOM MaJIO.

2. TMNOTE3A BO3AENCTBUSA 3EM/N

Kocmonornueckoe kpacHoe cMereHue. He cBsi3aHO JI OHO ¢ HEKUM HO-
BBIM IIPUHIUIIOM IIPUPOJBI, HE SIBISCTCS JIM CUTHATIOM K BOCIIPUSTHIO HOBBIX
cMbIciioB Beenennoil. B HacTosimel my6amMkauy npeagaraeTest K paccMoTpe-
HUIO TUIIOTE3a BO3ACHCTBUS 3EMIIH.

BospeiictBue 3emim — 3TO  HeM3BeCTHOe paHee sIBJCHUE,
BbI3bIBAIOICE JIMHEIiHO He ociafeBawoliee ¢ PacCTOSIHHEM BO3-
JeficTBHEe HA KOCMHUYeCKHe H3JIy4eHHs (nojie, He cmajaouiee Ha 00JIb-
MIUX paccToAHuAX Kak 1/r).

Bo3zgeiicTBue 3emiin, MpUBOANT K YMEHBIIICHUIO YaCTOTHI U YBEITMUECHUIO
JUTHHBI BOJTHBI.
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TakuMm oOpazom

1 +Z:>\43M/}\CB:I.VCB/I‘V3M: 1 +K3 N I‘,

rie:
Asm; Vay — JUIMHA M COOTBETCTBEHHO YaCcTOTa BOJIHBI, BOCIPHHHMAaeMast
HaOroareneM Ha 3emiie,
Acs; Ves — JUTMHA BOJTHBI M COOTBETCTBEHHO YaCTOTA M3ITydaeMasi CBETHIIOM
I — paccTosHUE OT HaOIroaTess 10 CBeTHIIA,
K; — mocrosHHas Bo3aeicTBUS 3EMITH,

K;=H/C=2,3+10-18¢1/3+108m+* ¢ 1=0,77 + 1026 M1,

rie:

H — nocrosinnas Habna,

C — ckopocTh cBeTa.

Kpacnoe cmemienne, cBsi3aHHOE C BO3JCHCTBHMEM 3€MITH, COTIIACYETCS
¢ pesynbratamu 3kcriepuMmenTta Ilaynmaa u PeOke 1o M3MepeHHIO KPacHOTO
CMEIIEHHS, BBI3BAHHOTO ITPEOJIOJICHUEM raMMa JIydaMH JIMHEHHO OTHOPOIHOTO
1OJIsA l'IpI/ITH)KeHI/IH 3eM.]'II/I.

BosznaeiicTBue 3eMiu, B OTIUYKE OT TMOJIEH TpaBUTAIIMOHHBIX, MATHUTHBIX
U 2JIEKTPUYECKUX HE TMOJBEP)KEHO BO3MYIICHUSAM TOJNEH APYTrMX HEOECHBIX
TeJI, MOCKOJIBbKY KOCMOJIOTMYECKOE KPACHOE CMEIIEHUE MTOCTOSIHHO, HE 3aBUCUT
OT BpEMEH Iojia, BpeMEHH CYTOK U OT PAaCIOI0KEHHs HA3eMHOT0 HaOmoaTens.
Otcroma creayer, 4To BO3JEHCTBHE 3eMJIM — 53TO HEU3BECTHOE paHee
SIBJICHUE, BBI3bIBAIOICE JIMHEHHO He ociadeBarolee ¢ PacCTOSHHUEM BO3-
JICHCTBYE Ha KOCMHYECKHE H3IyUEHHS TPHCYIIE TOJBKO HCKIFOUNTEIBHO
3emite. Bo BCsIKOM ciiydae, 3TO YCIIOBHE COOTBETCTBYET HAOJFOMATEIBHBIM
JAaHHBIM B Ipejieliax mapajakCOMETPHH.

3. BbIBOAbI

1. KocMonoruyeckoe KpacHOE CMEUICHHE OOBSCHAETCS BO3ICHCTBUEM
3emun.

2. BozneiicTBue 3emiin — 3TO HEU3BECTHOE paHee SIBJICHHE, BhI3bIBAIOLIEE
TUHEWHO HEe OclabeBaroliee C PacCTOSTHUEM BO3JCHCTBHE HAa KOCMHUYECKUE
U3TY9ICHUS.

3. lleHTp ¥ HaUaIO JTMHEHWHO YOBIBAIOIIETO C PACCTOSTHUEM BO3JCHCTBHS Ha
KOCMUYECKHE M3ITyueHHs HaXOMUTCS Ha 3eMyIe M PaclpoCTpaHsIeTCs Ha BCIO
Bcenennyro.

4. TlocrositHHAst BO3[ICHCTBUSI 3EMJIM HA KOCMUYECKOE U3JTyUeHUE

K;=H/C=2,3+10-18¢c1/3 +108m* ¢ 1=0,77 + 10-26Mm~1,
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A.A. MOCKBVH BUONOIMYECKOE 5
OBOCHOBAHWE BCENEHHOU

A 6e0b 6 yenmpe padyeu ecezoa A

Lentp m Hawyano JuHEHHO He YOBIBAIOIIETO C PACCTOSHHEM BO3JCH-
CTBUS HAa KOCMHYECKHE HW3IIyUYCHHs] HAXOJUTCS Ha 3eMiie W pacrpocTpa-
HsieTcss Ha Bcro Bcenmennyro. Ilouemy? Kakum 0COOCHHBIM CBOWCTBOM
OTJIMYAETCSI HaIllla IUIaHeTa OT MHOYKECTBA M3BECTHBIX HEOECHBIX TEJ, YTO
Jnenaer €€ WCKIIOYUTENbHOM BO BceeneHHO#, Haxogsieicss B IIEHTpE
KOCMOJIOTHUECKOTO KPACHOTO CMEIICHUS ?

IInanera 3eMiIst OTIMYAETCS OT MHOYKECTBA M3BECTHBIX HEOECHBIX TEl
CBOMM OCOOEHHBIM M UCKIIOUUTENLHBIM cBoMicTBOM — JKII3HBIO.

1. CBA3b PUSNYECKNX KOHCTAHT
C YCNnoBnsAMK BO3SMOXXHOCTU XN3HU

OKCIEepUMEHTAIBHO yCTaHOBJICHO: (DyHIaMEHTaIbHBIE KOHCTAHTHI HE
MEHSIOTCS OT COOBITHSI K coObITHIO [1]. JlaHHBIE CBUAECTEIBCTBYIOT O MOCTO-
SITHCTBE (DyHJIAMEHTAIIbHBIX KOHCTAHT [2]. 31ech cienyeT oOpaTuTh BHUMAaHNE
Ha 0e3pa3MepHYIO BETHUNHY — MOCTOSHHYIO TOHKOH CTPYKTYPBI

he/e2=137,0360,

rre:

h — nocrosunas [lnanka,

€ — DJIEMEHTapHBIN 3apsl.

Cornacno Kaprepy [3] u3meHenue 3Toi BenuuuHbl Ha 1% mnpuBenér
K TOMY, YTO BC€ 3BE3/bl CTAHYT KPACHBIMHU WJIM BCE CTaHyT ronyobimu. JKen-
tomy ConHIy yClIOBHUH cyliecTBOBaHUs He cTaHeT. He craner ycnoBuii n ass
CYIIECTBOBAHUS KIU3HH Ha 3eMIIe.

K MpIcmsaM o cBsi3u (pU3NYECKUX KOHCTAHT C YCIOBHSAMHU BO3MOYKHOCTH
YKU3HU HABOJST U HEKOTOPBIE TaK Ha3bIBaeMbIC «OO0JbIIHE Yrciay [4].

2
1040 ~ e - anNeKkmpuvecKue cuavl

b

GmM  epasumayuorHble cuabl

e2/mc2 pasmep snemMeHmapHou  4acmuuybsl

(hG | S)2 NAGHKO6CKAs. 0AUHA

~1020 ~

10
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0 4uCcA0 GOMOHO8 BCENCHHOUL
~1010

uuciao 6apu0H03 6ceNeHHOoU

Takue kpatHble 10 mopsinkam Oe3pa3MepHbIe COOTHONICHHUS (DU3HUECKHUX
U acTpo(hM3NYEeCKUX BENWYMH BecbMa MHTepecHBl. Co cioB Jlupaka, Takue
COBIIAJICHUS CIUIIKOM XOPOIITH, YTOOBI OBbITh cliydaifHbIMU [5]. OT™MedaroTCs
U JIpyTue COBMAJCHUS OONBIINX Yuces (U3UKH U KocMmonoruu [6,7,8] koTo-
phle, eciM 0TKa3aTbcs OT BEPhbl B UX CIYYalHOCTh, TO MPUAETCA OTKA3aThCs
OT COBpeMeHHOH (u3nyeckor Teopuu. B HacTosiee BpeMst B MOJb3y TaKOU
KOHIICTILIMY HET HUKAKUX JIPYTHX apryMEHTOB, KpOMeE KaK CChIJIOK Ha CIIydai-
HbIe coBnageHus [9].

B HekoTophIx Teopusx, Mmogo0HBIX Teopuu [lukke — bpanca — ﬁop-
JaHa, TpaBUTAIMOHHAS TMOCTOSHHAS G Ompenensercss paclpencIcHIEM
BemectBa Bo Beenennoit [10]. [ToctositHHa i TpaBUTAIIMOHHAS TIOCTOSTHHAS
G=6,67428 + 10-11m3 + ¢2 » kr1? enbrii psing HAOMIONECHUM HAKIIAIBIBAIOT
orpaHUuYCHUS Ha MoJo0HbIe Bapuannu. CuiibHble n3MeHeHus: G Ha IpoTsDKe-
HUM TOocieqHuX 4,6 MIUIMapaa JeT MPUBEIH Obl K 3aMEeTHBIM 3¢ (dexTam Ha
3emite, Comniie 1 Bo Beeit COMHEUHOM CHCTEME U TTOCTABUIN OBI ITOJT COMHEHHE
CYIIECTBOBAaHUE KU3HU. J[J1s1 )KU3HM TpeOyeTcs HaJIUuue IIEMEHTOB TshKeslee
Bozopona. s oO6pazoBaHMsl TSDKENBIX 2JIEMEHTOB TPeOyeTCsl peakius Tep-
MOSIICPHOTO CHHTEe3a. UTOOBI B 3BE3/Ie CO3IAIUCh TAKHE YCIOBHS, TPEOyeTCs
HECKOJIbKO MUJIJIMAP/IOB JIET.

CremyeT OTMETUTH TaKXKe ONM30CTh BEIWYMH BPEMCHHU JKH3HU Ha 3emile
~3,5 MIIpZ JI€T U PAaCcCCTOSHUS 10 CaMbIX YOaJIEHHBIX HAOTIOTACMbIX 0OBHEKTOB
KBa3apoB ~3,5 MIIp/1 CBETOBBIX JieT. EcTh 1 B3anMocBs13b? O4eBUIHO, BCEIICH-
Hasg UMEET pa3Mepbl MPEAONpeaeIEHHbIe BpeMeHeM Ku3HH. B Tpymax Jlukke
3BYYHT, 4TO BeeneHnas TakoBa, KaKUM JJOJDKEH OBITh YETOBEK, a YETIOBEK TAKOB,
Kakoi JoJKHa ObITh Beenennasy. bronormyeckuii 0T60p GH3MUECKUX KOHCTAHT.

2. CPE[bl U X OCHOBbI. 3AKOH OBOCHOBAHWNA CPEQ

Bo BcelleHHOM €CTh TaJJaKTUKH, a TaM CBETAT 3BE37bl. M3 wero onn? U3
ria3Mbl. OHW3UPOBAaHHBIE YaCTHIII, HE CBSI3aHHBIC JAPYT C JIPYTOM HUKAKH-
MH TIEPCOHAIBHBIMU KECTKUMH CIETKaMU. AJPOHBI: MPOTOHBI, HEUTPOHHI,
AJIEKTPOHBI CYIIECTBYIOT MOYTH BEYHO U SIBISIIOTCS OCHOBOM, COCTABIISIONIEH
000COOJICHHYIO Cpely — Cpe/y 3Be3/Ibl, M 3BE3/IBI CBETAT JIOJITO.

pyras o6ocoOneHHas cpena, moxonoHee — uiaHeta. [maHeThl Toxe Kpy-
JKar JIONT0, U 'y HUX TOXE eAMHOOOpa3Has cTaOWIIbHAS ITOYTH BEUHAsI OCHOBA,
HO HE Ta, YTO Yy 3BE3/I: aTOMbI U MOJIEKYIIbL. TaKk MOCTPOCHO MUPO3/IaHUE.

YcToitunBbie eMHOOOpa3Hble MPUPOJIHBIE OCHOBBI COCTABISIOTCS B 000-
COOJIGHHYIO cpelly U ompeaensioT GopMmy e€ CyLIeCTBOBaHUS — JTO 3aKOH
000CHOBaHUS CPe/l.
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ATOMBI COEIMHAIOTCA B MOJIEKYJIbI, HO U3 HUX TOJIBKO MOJIEKYJIbl YIJIEpPO-
JocoziepKaliye OeJIKOBBIE SABISIOTCS OCHOBAMH OOpa30BaHMs CTAOMIBHBIX,
MOBTOPSAIOILUXCA U CaMOBOCIPOU3BOASIIMXCS, OLIYIIAIOMIUX TPOCTPAHCTBO
1 BpeMsI cpell — KUBBIX OPTaHU3MOB.

Opranusmel 00pasyroT onocdepy Ha 3emiie. OpraHu3Mbl — OIIYIIAIONIHE
OCHOBBI, 00pa3yoIIre Cpebl OOUTAHMSL.

W3 Bcex cymiecTB TOIBKO OIMH OPTaHNU3M — YEIOBEK — SIBIISICTCS OCHOBOM
cpezbl Hoochepsl, ITMBUIIM3ALINH.

PazyMsI SBJISIIOTCS OCHOBOI! Cpe/ibl CBEJICHUH.

Envnonuunblil pa3yM siBisieTcst OCHOBOM cpenbl S. S — ycroiiuuBas Henenu-
Mast OCHOBA, COCTABJISIONIAs] CPEly CBOETO pa3yMa. 31eCh IPOSBIAETCS Ayaau3M.

Takxum 00pa3oM, OCHOBBI COCTABIIAIOT cpey. [IpoTOHEI, HEHTPOHBI, AMEKTPO-
HBI COCTABIISIIOT 3BE3y. ATOMBI U MOJIEKYJIbI COCTABIISIIOT IUIAHETY. YIIIEPOJI0-
cozeprxanire OSITKOBBIE MOJICKYIBI COCTABILIIOT YKUBOW OpraHu3M. OpraHu3MEbI
cocTaBJISIFOT Orochepy. UesmoBek cocTaBiseT Hoochepy, TUBHIK3AIII0. Pasym
cocTaBisieT cBeieHus. S cocraisieT pazym, Pasym cocrapmusiet .

B sToMm 3axiodaeTcst 3ak0H 000CHOBAHUS Cpel, TIPEACTaBICHHBIN Ta0mu-
LIEW Cpesl 1 OCHOB BCEJICHHOM.

Tabauua cpe 1 0OCHOB BCeJIeHHOI. 3aK0OH 000CHOBAHMS Cpej

Cpena
0 Pasmep C Bpems
CHOBa OCHOBBI, M peaa Paaep, M Temnepary- |[laBienue,| cymie-
’ pa, K aT™M CTBOBa-
HUS, TOJT
npocrpaictBo| — 0 | BceneHHas 1028 3-1025 0—>w [~15+107
aJIPOHBI ~10°15 3Be3/1a 1001015 6000-Nmun| >1—o00 | ~ 1010
ATOMEI 10-2-10%| mramera | 10-1,5-108 | >3 =43
W MOJICKYJTBI M
6eok 10°-10-8 | opranusm 10-6-108 220-400 |0,1-1000| <10000
6103 (J15+157)+103 _ ~3,5
OpraHu3Mbl 10-6-103 | 6uocdepa < 20000 220-400 |0,1-1000 -
OeroK 109-10-8 | ugemosex 0,3-2,2 308-315 | 0,9-1,1 <110
B L15000+10%31 |,
YeJIOBEK 0,3-2,3 | Hoochepa < 20000 3—NMJH. 0—o | >10000
Pazym CBEJIEHUS aMsTh 3-2100 0-11000 | <40000
A Oes Pazym
pazmepa
Pazym Oes Sl — uenTp| 0e3 pasMepa | HE 3aBUCST He He
Y pazmepa HeHTp P P 3aBUCST | 3aBHCAT
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3. XKN3HEHHOE NPOCTPAHCTBO N BPEMA XXWU3HWU

CoCTOSIHUS TIPOCTPAHCTBA (CHMMETPHSI ), OTBEUATOIINE KHBOMY CYIIIECTBY,
Pe3KO OTIIMYAIOTCS OT CUMMETPHUH KOCHBIX Tel. HeTblpéxmepHoe DBKINI0BO
IIPOCTPAHCTBO-BPEMS, B KOTOPOM BpEMsl SBISETCS YETBEPTHIM HM3MEPEHU-
€M, U I[POCTPAHCTBO-BPEMsI TEOPUU OTHOCUTEIBHOCTH HE YKJIAJbIBaOTCS
B KOHKPETHBIC SIBIICHUSI CUMMETPHUH KU3HU [11]. B OCHOBHBIX COEIMHEHUSX
OpraHU3MOB — B Oelkax, yrieBojax 1 )Kupax — HaOIIat0TCs TOIBKO CTEPH-
YECKH JIEBbIE U30MEPBI, ONITHYECKH YUCThIe. JKUBBIX HKUAKUX U ra3000pa3HbIX
T€J HET, XOTs JKUAKOCTH M Ta3bl B )KMBOM MPHUCYTCTBYIOT. He cymiecTByer
TaK)Ke M JKMBBIX aTOMOB, JIEMEHTAPHBIX YACTHI, MOJIEH M BaKyyMa — 3TO
MIPOTHBOPEUUT 3aKOHY OOOCHOBaHWs cpel. MUHHMANBHBIA pa3Mep >KHBOTO
€CTECTBEHHOTO TeJIa OTPAaHUIMBACTCS 0OMEHOM BEIIECTB, OH mopsiaka 106 m.
MakcumalbHbIN pazMep CAepKUBAIOT BO3MOXKHOCTH JIbIXaHUs U MUTAaHUs, OH
He nipebiaet 100 M. Jlnanazon — 108.

JKusnp nopokaaercs u cienyer cBoUMHU 3akoHaMu. IIpocTpancTBo-Bpems
TIPOSIBIISIETCSI Y KMBOM TUIOTH KaK 3eMHasl pealibHOCTh. Bo3nelicTBue nporiec-
COB, UJYIINX B )KMBOM CyOCTaHIIUU HA aTOMBI M JJa)KEe U30TOTIbI, X BOBIICUEH-
HOCTh B MTPOUCXOJISIINE B OPTaHU3ME PUTMHUECKHUE YIOPSAIOUCHHBIE JIBIKE-
HUS U aCCOIMALINH, BEIYT K MEPEOCMBICIEHHIO TPOCTPAHCTBEHHO-BPEMEHHBIX
OTHOIIICHUH B OKpPYXKAIOIIEM HAc HAay4YHO IO3HaBaeMoM Mupe. buocdepa
Y JKMBasi MaTepHsl Fe0JIOrMueCcKy BeYHbl. JK1BOE €CTeCTBO CyIIECTBYET B CBOEM
JKBOM TPOCTpaHCTBE-BpeMeHU. Bocmpusitre Beeraa cyObeKTHBHO. CyObeKT
TOJBKO XUBOH. JKuBoe puTMUYHO. PUTMBEI 0OMEHa JIEBOBpAIIAIOIINX OTHOHA-
MPaBJICHHBIX OCJIKOB B HE3BIOJIEMOM YKMBOH OCHOBE BCEIICHHOM, OIIYIIAOMIEH
IIPOCTPAHCTBO U BPEMS — B OpraHU3ME CKIJIAJbIBAIOTCS B IEPUOIbI LIMKIIOB
CMEHBI TTOKOJIEHUH, B CTAPEHHUH, B IBOJIIOIUU. DTH JIaJlbl BO3JCHCTBYIOT Ha
KOCHOE JIMIIEHHOE CMBICIIA IPOCTPAHCTBO OE3TIMKONW MaTepUU U HAMIONHSIOT e¢
IMYJIbCOM KM3HU — OAHOHAIIPAaBJICHHBIM TECYCHUEM BPEMCHU. HCBOCTOpOHHHH
reoMeTpus Oeka, HeCyIlero KU3Hb U TIOTEpsS CUMMETPUH BCEJIGHHOU. Bpems
omnpeieTIsieT )KUBOU, KUBYIIMNA B IEHTPE IPOCTPAHCTBA.

JKu3Hbp — 3TO CylIeCTBOBaHME LIEHTPA OLIYIIEHUS BPEMEHHU B MPOCTPaH-
cTBE. MHOXECTBO B3aMMHO 3aKIIOYAIOLIUXCS LEHTPOB MHpA, PUTMHYHO
MOBTOPSIOIIMXCA, IMKIMYHO PAa3BUBAIOILUXCSA, PA3MHOXKAIOIIMXCS U YCTPEM-
JIEHHBIX PACTIPOCTPAHATHCS OECKOHEUHO.

4. §l, KAK OCHOBA CPE[ibl PASYMA

He3pi61emble OCHOBBI MHpa — 3TO aJPOHBI, aTOMBI, MOJIEKYIIBI, OEIKH,
OpraHU3MBl, JIIONHU, pa3yM U S1.

3BE37IbI U TUIAHETHI, )KUBBIE CYIIECTBA U OHMochepa, IUBUIN3ALNS U JTFOAU —
BCE MaTepHalIbHO, BCE UMEET pa3Mephl, TEMIIEPATypy, TAHETCS BO BPEMEHU,
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3aBUCUT OT €CTECTBEHHBIX HMPHUYMH. Pa3syM cCyllecTByeT B MO3ry 4YeJIOBeKa
Y OYEBUJIHO MaTepUajieH, CBEACHUS TaK)Ke UMEIOT PeasibHble HOCUTEIH.

Ho 51? Kyna u otkyna, u mouemy? Pazym 6e3 S1 — OecrienpHast aHAIOTOBast
MaIIHKa, HaOyxrmras cBeneHusMu. Tomsko S, equHoe, Hemenumoe, Oe3rpannd-
HOE, HeMaTepHaIbHOE, BHE BPEMEHH, HO BCETa KHUBOE S, CyIIecTByeT Bcerna
B IIGHTPE MUPO3AaHUs. S TIIe 3aX0TeNo: U ceiyac, U B MPOILIOM, U B OyIyIieM.
51 9TO 3aX0TeN0, HACKOIBKO CMENIO M CBOOOTHO BooOpakeHHe. BeenenHas Bo
BCEJIEHHOH S 3acenseT u Hanpsraer pasyM. Pasym nosnaér. JKusoii Pazym —
TOT, 4TO B CBOEH TOJIOBE M BIIOJHE 3€MHOI MOAHSIICS HAJ 3BOJIIOIUOHHBIM
pasBUTHEM JI0 IIpoliecca MO3HAHUS U TBOPUYECTBA, U BIEPE] — BCEMOTYIIEE CO-
TBOPEHHE BHEIPEHUS B MUP — aKT y4acTHA. «YYaCTHUK» — 3TO, HECOMHEHHO,
HOBOE TIOHATHE, BBeIEHHOE B 000p0T Yriepom 1 OBepertoM. OHO 3aMeHsIeT
co00i ycTapeBIiiee MoHATHE «HAOIIOAATENsD B KITACCHIECKOH TEOPUH — YeIIo-
BEKa, CTOAIIETO 32 TOJICTON CTEKIITHHOM CTEHOH U 0e3y94acTHO HaOIIOIaronIero
3a MPOUCXOASIINM BOKpYT Hero. He «yuactue» nmu S npunaér cmpicn Beenen-
HOU? Sl 3amonHsIeT HOBBIE COTBOPEHUS BCEIIPOHUKAIOIIEH KU3HU. S| — OCHOBa
Cpenbl pa3yma, SAMHCTBEHHOE M3 HE3bIONIEMBIX OCHOB BCEIICHHOI CYIIIECTBYET
BHE TPOCTPAHCTBA M BHE BPEMEHHU U HE 3aBHCUT OT (PU3UYCCKUX KOHCTAHT
U 3aKOHOB MaTepHAIbHOTO MUPA.

5. BbIBOAbI

1. Ilnanera 3emis oTIMYAaeTCsT OT MHOKECTBA M3BECTHBIX HEOCCHBIX TEIl
CBOUM OCOOCHHBIM U HCKIFOUNTEIHHBIM CBOUCTBOM — JKU3HBIO.

2. JKusHp — 93TO CyIECTBOBAaHHE IICHTPA OIIYIICHUS BPEMEHH B MPO-
cTpaHcTBe. MHOXKECTBO B3aHMHO 3aKJIFOYAIONIMXCS [IEHTPOB MUPA, PUTMHUYHO
MOBTOPSFOIIUXCS, [UKIUYHO Pa3BUBAIOIIMXCS, PA3MHOKAFOLIUXCS U YCTPEM-
NEHHBIX PACTIPOCTPAHATHCS OECKOHEUHO.

3. ®usuyeckue MOCTOSHHBIC B3aMMOCBSI3aHbI C YCIOBHSIMHU BO3MOXXHOCTH
JKU3HU OMOJIOTUYECKUM OTOOPOM.

4. YcTolunBbIE €IUHOOOpPA3HBIC TNPHUPOJHBIC OCHOBBI COCTABISIOTCS
B 000COOJICHHYIO Cpely U OIpelelisioT (opMy e€ CyIeCTBOBaHUS — 9TO 3aKOH
000CHOBaHUS CpeI.

5. He3b10neMbie OCHOBBI MUpPa — 3TO JAPOHBI, AaTOMBI, MOJICKYIIBI, OCIKH,
OpTaHU3MBI, JIFOIH, Pa3yM U 51.

6. S — ocHOBa cpenbl pa3yma, €AMHCTBEHHOE U3 HE3bIOJIEMBIX OCHOB
BCEIICHHOU CYIIECTBYET BHE NMPOCTPAHCTBA M BHE BPEMEHH M HE 3aBHCUT OT
(GU3MYECKUX KOHCTAHT M 3aKOHOB MaTE€PUAIIbHOTO MHPA.
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A.A. MOCKBVH 3AMWUPAHUE BPEMEHU

Vmepenno yoosenemeopumenvhas xapmuna mupa oOviia
00CMUSHYMA 8bICOKOU YeHOU 3a CUém yOaneHus u3 Heé Hac
U 3aHAMUA NOZUYUU CMOPOHHE20 HAOTI0OAMEAL.

3. llIpéaunrep, 1942

’KuBoe Bcerga cyuiecTByeT B LEHTPE CBOEr0 MPOCTPAHCTBA U OLIYIIAET
BpeMsi. ENMHCTBEHHOE M3BECTHOE MECTO BO BCEJICHHOM, IlIe €CTh JKU3Hb, IJIe
pacrojararTcsl KUBbIC IIEHTPBI MPOCTPAHCTBA U OIIYIIACTCS BPEMS — 3TO
3emurst. KocMostornueckoe KpacHOE CMEIICHHUE XOPOIIo OOBSICHSIETCS BO3/ICH-
CTBUEM 3€MJTM — YeM JIalbIlie OT 3eMJTH, TeM OOJIbIIEe CIICKTPaIbHbIC TUHUH
C/IBUTAIOTCS B CTOPOHY 3aMe ieHus 4acToT. OTCo/1a 3aKOHOMEPHO BO3HUKAIOT
BOTIPOCHI:

— HE SBISETCS JIM MPUYMHOW KOCMOJIOTHYECKOTO KPaCHOTO CMEIICHHS

JKH3HB Ha 3emiie?
— HE LEHTPUPYET JH KUBOW OPraHU3M IPOCTPAHCTBO M HE 3a7aéT JH
BpeMsl BCEJIEHHOM?

Ecnu oTBETH Ha 3TH BONPOCHI YTBEPAUTENbHBI, TO CIEAYET MPUHATD, YTO

MPH OTAAJEHUH OT KUBOTO BpPeMsl 3aMHpaeT — JIMHEHHO 3aMeJIsieTCsl.

1. MNOCTOAHHAA 3BAMUPAHNA BPEMEHU

Ecny npu oTnaneHny or sKUBOro BpeMsl 3aMUPAET — JIMHEHHO 3aMelIseTcs,
TO TIOCTOSTHHASI BO3ACHCTBHS 3EMITH ITPU 3TOM yXKe IPEICTaET, KaK MOCTOSHHAS
3aMHUpaHUs BPEMEHHU!

K;=H/C=2,3+10-18¢c-1/3 + 108m * ¢1=0,77 + 10-26Mm 1,
Tornma 3aMupanne BpeMeHH TP OTAAJIEHNH OT HaOMI0AaTeN s -yq9acTHIKA

M=0-1)/1=Ks * 1p

rie:
i — paccTosiHUE 70 HaOIroIaTeNsa-yYacTHUKA;
Ti — XOJl BpEMEHU B OTJIAJICHUHU Tj OT KU3HU;
T — XOJI BpEMEHHU JKM3HU HAOIIO/IaTeNsi-yYacTHHKA.

16
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[ocrosiHHas Xa60ima npencTaér 3aech Ternepb Kak 9acToTa IMyJIbca BpeMe-
HU WM 9acTOTa MyJibca BeeaeHHo — 2,3 + 10-18 ', a e€ oOparHast BennanHa
1/H~=10!8 ¢ mormmaeTcst 6¢3 H3MEHECHHI — CPOK JKU3HU BPEMCHHU.

3aBUCHMOCTH 3aMUPaHUS BpeMeHH (AT), 9aCTOTHI (Vi), IJTHHBI BOJTHEI U3ITY-
geHn# (Ai), TOXOISMIIUX IO HAOTIONATEINSA-YIaCTHIKA, OT PACCTOSHHS 10 HETO
Mpe/ICTaBICHbI Ha puc. 1.

(1-A7)
A

1 —

» »
> T—>

I
0 10® r(ecm) O r 10%° r(cm)

Puc. 1. 3aBucuMOCTH 3aMHUPaHUs BpeMeHH (AT), 4acTOTHI (Vi),
JUIMHBI BOJIHBI U3ITy4eHUH (Ai), JOXOASIINX 10 HAOIIOaTelIs-yYacTHUKA,
OT PacCTOSHMS Ii 10 HETO

IIpu otnaneHuu ot JKUBOTO BpeMsl 3aMHUpaeT U B cooTBeTcTBUH ¢ K Ha pac-
crosHuu 1/7,7 + 10-29=1,3 + 102 cM BBIXOAUT HA TIPEJIeNl BCEJICHHOM U OCTa-
HaBiuBaetcs. [lpeaen BceneHHON HEOCTHKUM JUI HAaOIIoaTesi-y4acTHIKA
TaKXe Kak U ropu3oHT. Habonarenb-y4acTHUK — IEHTP BCEJICHHOM.

2. PA1 OKOHYAHWA OCHOB CPE[bI
MO MEPE YOANEHWA OT HABJIIOOATENA-YHACTHUKA

3amupaHue BPEeMEHH [0 Mepe yIaleHHs OT 3¢MHOI'O HAOJIIO/IaTelsI-yacT-
HHKA JICHCTBYET KaK 3aKOH Ha BCE CPE/Ibl i OCHOBBI IPOCTPAHCTBA U BbI3bIBACT
M3MEHEHHE BEIIeCTBa BCEICHHOU (cM. Tabu. 2). [ToHmwKeHre 4acTOThI Vi IPH
yAaJeHHH OT HaOJIO/IaTelNsi-y4aCTHUKA — 3TO M HEpa3pbhIBHOE CO BpEMEHEM
TMOHMKCHUE DHEPTUU CBA3HU,

AE=At=K; '
AE=(E-E)/E,
rae:

E — sHeprus cBsi3u Ha 3emiie;
Ei — oHeprus cBsi3u Ha yIAICHUH T;.
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Tabnuia

VI3MeHeHHUs BeleCTBA BCeJeHHOM, BbI3BAHHbIE 3aAMHPaHHEM BpPeMeHU
NpH yIaJeHHUH 0T HaGJII0IaTelIsI-y4aCTHHKA

= S =
o 5] I
g < a2 S 2
= =) 2 | - =g =
- = bl
& E 5 e SE S gz g 2
o = 0 = 5 0 S - = 5 5 T
= 5 o g5 = 5 7 e 2 = o <
=l & = > s i) £
5 & s 28 = 5 g7 22 g s
== 2 S ; a2 7V 5 2 -
3 g = 5 & 3 q 23 52 = g
SIS < =qS) B = m Q3 = =
A= =9 = = S m = (ST E
Q = 3 = = = m
=] = = 2 =
) < ) =] 9)
S el =% = =
= = Q)
™M OTH. €]I. °B 3B HCYE3aI0T
1014-1020 |10-14—10-8| 1014-108
1022-1024| 10-8—10-6 | 108-106
31ech min | BaHiepBaanbCoBbl | KPUCTAIUIB, | XapakTep.
Ecsi3u | cuutbl, amcopOIust | JKUAKOCTH |JIHHHNA HET
1025-1027 | 10-5-10-3 | 105-103 v
H3JIydeHUe
CBsH XapaKTe|
0,01-0,5 KOMIUIEKCHBIE, OopraHuka PaKrep.
JIMHUI HET
MOJISIPU3ALIMOHHBIE
1026-1028 | 10-4-10-2 | 104-102 | penrren
HEOpraHu-
XMMHYECKUE CBSI3H xapaxrep.
~5 Yeckue .
KOBAJICHTHBIC JIUHHNA HET
BEIIIECTBA
1028—1029| 0,01-1 | 120-3,2 Yo
BHIUMBIH KOHE
1029 ~1 32-1,6 |5 1
CBET cBeTa
~10 |aroMHBIC 0OOJIOUKH|  ATOMBI
K KOHE
1029 ~1 0,6-0,04 ~107 SIpa aTOMOB HOHBI u
U3ITyuCHUE Teria
a0~ KOHE!
~1 <0,04 | PR 1t
BOJIHBI CBA3U
—102
9JIEMEHT.
1 0 KOHEI[

HaCTHUIIbI
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OHeprust Ipy OTIAJICHUH MaJaeT, CBSI3H pa3pyIIaloTcs, NCYe3al0T, HaunHasA
CO CJTa0BIX B3aWMOICUCTBUHA W 3aKaHUMBAsl CHIbHBIMHA. OOpa3oBaHHBIC UMHU
(hopMBI MaTepHH PACHAAIOTCSI B CIICAYIOIIEM TTOPSIIKE

1. BanjaepBaaiabCOBBI CHITBI (KOHEI] acOpOITUH, KpUCTalliaM, aMOp(HBIM
TeaMm, KHUJIKOCTSIM).

2. Xumudeckue CBsi3M (KOHEI| BEIeCTBaM: OpraHuKa — HEOPTraHHKa).

3. ArtomHbIe 000JI04KH (KOHEI[ aTOMaM ).

4. Wownsl (KOHEII AIpaM aTOMOB).

5. DneMeHTapHbIE YaCTHUIIBI (TTOJTHOE 00JIeTYEeHHUE)

Bor uTo0 Takoe, npenel BCeIeHHO.

Bo3morkHO, TI0 Mepe 3aMe/JIeHNs] BpEMEeHU PacTArHBaeTCsl HE TOJIBKO Ya-
CTOTa BOJIHBI, HO ¥ TTaJaeT SHEPTHUsl pa3pylIeHus cBa3eil. B aToM ciryuwae mis
KOHIIa OCHOB CPeJ He cO3/1aéTCs MOAXOMAINX ycnoBuil. OmgHAKo 110 Mepe OT-
JaneHusi 00bEKTa OT HAOIFOAATENs OCIIEA0BATEIbHOCTh HACTYILICHHS KOHIIA
OCHOB CpEJIbl COXPAHSIETCSL.

[penenbHble BUIBI KOCMHUYECKOTO M3JIyUYCHUS], JOXOMISIINE 10 HaOIoaa-
Telsi-y4acTHHKA, HUCXOMASAT B TAKOM K€ MOPSIIKE — OT BBICOKOIHEPIeTHUHBIX
B MEHEe U JI0 OKOHYATEJILHOIO HYJIs IPU OTAaIEHHOCTH ;= 1029 cMm.

3. EANHAA NOCTOAHHAA MUPO3AAHUA

Hns pacuéra mpoCTpaHCTBEHHO-BPEMEHHBIX IIOKa3arelei Mo MOJeNn
ATOLIEHTPUIECKON KOHEYHOH BCEICHHOU YIOOHO BBECTH U MPUMEHSTH CIICIIH-
aJbHBIN ONEPaTOp — €AUHYIO MOCTOSHHYIO MUPO3/1aHU.

M=H/G=2,3 +10-18¢/6,67428 « 10-1Im3 + c2+xr1=3,45+ 10-8c * kr * M3

Enunast mocTosHHas MMpO3JaHUS HMEET Pa3MEPHOCTb MPOU3BEACHUS
BPEMEHH Ha TNIOTHOCTh CPEJIbI.

4. PASMEPbl KOCMWU4YECKOI'O NMPOCTPAHCTBA,
LIEHTPUPYEMOI'O HYEJTOBEKOM

JKu3Hp — 3TO CylIecTBOBaHHWE IIEHTPA OIIYIICHHS] BPEMEHH B MIPOCTPAH-
ctBe. JKHBOE Bcera cymecTByeT B IICHTPE CBOETO MPOCTPAHCTBA U OIYIIACT
BpeMsi. ENMHCTBEHHOE M3BECTHOE MECTO BO BCEJIICHHOM, TlIe €CTh JKU3Hb, ITIe
pacrojararTcsl JKUBbIC IICHTPBI MPOCTPAHCTBA U OIIYIIASTCS BPEMS — 3TO
3emirst. UenoBek — 3TO OJHA M3 HE3BIOJIECMBIX OCHOB BCEJICHHOM, 3TO JKMBOM
OpraHu3M, OLYLIAIOUINM BpEMs U LEHTPUPYIOLIUI IPOCTPAaHCTBO, B KOTOPOM
CYIIIECTBYET.



20 | TPYZAbl POMAHOBCKOW OECEPBATOPUM | Boinyck 2

Wcxons u3 3HauyeHUsT €IMHOM MOCTOSTHHOM MUPO3JAaHUA U MPUHAB BPEMs
KU3HHU Ha6J'IIOI[aTeJ'I$[-y‘IaCTHI/IKa YCJIOBCKaA:

K=100 mer=3,1536 + 10%¢.

[1710THOCTH KOCMHUYECKOTO IPOCTPAHCTBA, OIPEAesieMasl BpEMEHEM JKU3HU
HaOTIOAATeNA-yIaCTHUKA, COCTABHT:

o -8
0 qZEZM:Log c 107 k2 o a3
2K 3,1536 « 10°

Kakoii cmbIici HecET B cebe 310 paccuntanHoe 3Hadenue 1,09+ 10-17kr/m3?
DTO TUIOTHOCTH MPHUIIETAIOIIero K 3emiie KOCMHUUYECKOro MpPOCTPaHCTBA, THE
JKU3HB YeJoBeKa LeHTpUpyeT Mup. KakoBbl pa3mepsl 3TOro MpocTpaHcTBa?
CoBrnagaer M 3Ta IMJIOTHOCTh C IUIOTHOCThIO BceenenHoil mnu MiedHoro
IIyTn, uny CONMHEYHOW CHCTEMBI: BCEM Kak IIapa, WM KakK JUITUICOUIA, WU
pacCUMTAaHHOMW 10 SKJIUITHKE TUTAHET, MJIH TOJIBKO JI0 3¢MHOW OpOHTHI?

O0BEM mapa mpoCTpaHCTBA HEHTPUPYEMOTO JKU3HBIO YEIOBEKA:

Vi = My/pwx,
IJe: Myy — Macca, 3aKIru€HHas B MPOCTPAHCTBE, IEHTPUPYEMOM >KU3HBIO
YeJI0BEKa.
Ecnu Vi yknagsiBaeTcs B pasMepbl COTHEUHOM CUCTEMBL, TO:

myy = M,

rae Mc — macca Comrina, Mc=1,989 + 1039%xr=99,8 % macchl Bcel COTHEUHOM
CUCTEMEL.

Pannyc Vi

2« 10%
L33 e mep, \1L,33 0314 41,09 1077

=1,64+108cm=1,73
CBETOBBIX JICT.

Hukakux 331 kpome ComHIa B 3THX mpenenax Her. Jlo Ommkaiinren
3Be3nbl a LlenTtaspa 4,49 cBetoBbix neT. CBeroBoit rog — 9460 800 MiH KM.
Paccrosinue ot Connna no Ilnyrona 5913 muH kM. Takum obpazom, pasmep
KOCMHMYECKOTO MPOCTPAHCTBA, IEHTPUPYEMbIH YEIOBEKOM, YKJIaJbIBACTCS
B IIpPEJIENIbl COTHEYHON CHCTEMBI.
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5. COMOCTABJIEHWE NNOTHOCTN BCENEHHOW, LEHTPUPYEMOMN
XN3HbIO HA 3EMJIE, C NNOTHOCTbIO METATANNAKTUKK

[InoTHOCTH BCEJICHHOH, ompenernsieMas BpeMEHEM KU3HU HaOroaaTes-
YYaCTHHKA!

° -8 ° ° -3
o H:l:3,45 10°c o ke o m =313 « 105kz o u3.
¢ L1« 107¢

3

3nech XK; — Bpems cymiecTBOBaHUS JKM3HU Ha 3emuie HaOofaresnei-
YYAaCTHUKOB IIEHTPUPYIONTUX BCEICHHYIO.

AKs=3,5+109mer=1,1+ 1017 c.

3HaueHKe MIIOTHOCTHY HaIIEeH MeTaralakTHKH, PACCIMTAHHOE MO OOIIETpH-
3HAHHOH B HACTOsALIEE BPEMs aHU30TPOIMU PEIMKTOBOIO U3JIy4E€HUs paclllu-
pstoieiics BceneHnHoi [1].

pc=3H2/8nG=(0,61£0,1) *+ 10-26 kr/m3,
3geck H=65+15 xm/c MIIk-! mocrosanas Xa00ma.

Pc<Pyn

Takum 00pa3oM, 3HaUEHUS TUIOTHOCTH BCEJICHHOM, pacCUMTaHHBIE IO MO-
JIEJIN 3TOLIEHTPUYECKON KOHEUHOM BCEJIEHHOW M IMJIOTHOCTU METaralakTHKU,
paccuuTaHHBIC 110 MOJIENIH PACHIMPSIONICICS BCEICHHOM, OJM3KU U pa3inya-
I0TCS JINIITb HA TIOPSIIOK. PacXokieHre MOXKeT OBITh CBSI3aHO C TIOTPEIIHOCTBIO
OTIpEICIICHHS BO3PACTa KHU3HU Ha 3eMJIe U MOCTOSIHHOM Xa00a.

6. PABMEP BCEJIEHHOW W XW3Hb

Paccrosiams 10 HEOSCHBIX CBETUII B HACTOSIIIEE BPEMsI TOKAa3aTEIHHO MOTYT
M3MEPATHCS TOJIBKO HA OCHOBE Mapaiiakca ¢ opOuTH 3eMin. JTo He Oomee
300 [MTk=9,24 + 1020 cm. Bce npyrue pe3ysbTarhl, OJyYeHHBIC C HCITOJB30Ba-
HueM s¢dekra [onnepa B moctostHHON Xa001a, BechMa YCIOBHBI U 3aBUCST
OT TEOPETUYECKUX MOCTYJATOB, TOJKYIOIIUX KPacHOE CMeEIleHHe, eder bl
U IPYTHE OPUCHTUPHI. SHAUCHHUS IFIOTHOCTH MUPOBOTO MPOCTPAHCTRA, PacCH-
TaHHBIC [T0 MOJICNIN PACIIUPSIONICHCS BCEIICHHOM U 1O MOJICIIH STOIIEHTPUYe-
CKOIf KOHEUHOM BCEJICHHOU T0CTaTOUHO Onn3ku. OYEeBHUIHO, BCEIICHHAS IMECT
pa3Mepsl IpeIoNPeeIEHHBIC BPEMEHEM JKU3HH.
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7. PASMEP XWBOIO LIEHTPA MUPO3AHUA

HespiOmemble OCHOBBI MHpa — 3TO aIpOHBI, aTOMBI, MOJIEKYIBI, OCIKH,
OpTaHU3MBI, IO, pasyM U S. Sl — eIWHCTBEHHOE W3 HE3LIONEMBIX OCHOB
BCEJICHHOHN CYIIECTBYeT BHE IMPOCTPAHCTBA M BHE BPEMEHHU W HE 3aBUCHUT OT
(bu3HUYECKUX KOHCTAHT M 3aKOHOB Marepud. S — BcesieHHas BO BCEJICHHOM
CYIIECTBYET BCET/a B IICHTPE MUPO3IaHMS.

KakoBbsI pasmeps! BeenenHoit Bo BcereHHON?

S1 — ycroiiuuBas HeaenuMas OCHOBA, COCTABIISIONIAs CPETY CBOETO pasyMa.
Pazym cymiecTByeT B MO3Ty 4e0BeKa U, OUEBUIHO, MaTepuaneH. I1pu miotHo-
CTH BCEJIEHHOH, COOTBETCTBYOIIEH MJIOTHOCTH TEJIA YeIOBEKa

Ps=pu~1000 kr/m3,
PacCTOSIHUE 10 OCTAHOBKU BPEMEHH Ha MpeJieliec BCEIICHHOW COCTABISET

L _CeM_3+10°.345.10°
64 plt 103

=1,03 « 102m~1cm.

Takum oOpaszom, BceleHHas BO BCENICHHOW YKIIAJIBIBACTCS B pa3Mepbl
YeII0BEYECKOTO MO3Ta.
CoBnanenue?

8. SAMEAJIEHUE «PIONEER 10»
MNP OTOANEHWUN OT HABNIOOATENA-YHACTHUKA

[IpencraBusiercss 0000 Ba)KHBIM ISl aHAJIHM3a 3aMEUCHHOE HEOOBITHOE
MIPOTHBOPEYAIICEe U3BECTHBIM 3aKOHAM OAJUTUCTHKH 3aMEIJICHHE KOCMUYECKHX
ammmapatoB «Pioneer 10» u «Pioneer 11» mpu Beixome ux 3a mpemensl Col-
HeuHo# cuctembl najibine 120 A.E. «Pioneer-10» crai mepBbIM KOCMUYECKUM
anmaparoM, JOCTHUTIINM TPEeTbeld KOCMHUYECKOW CKOPOCTH U choTorpadupo-
BaBmuM Tutanety lOmutep. OH Obin 3amymieH 2 mapra 1972 roga. B cBoro
ouepesb, «Pioneer 11» Obu1 3anymieH 6 anpens 1973 roga. Ot «OiM3HEA» €ro
OTIMYAJI0 HEMHOTOE. AHOMamus Oblia oOHapyxeHa emé B 1998 romy, xoraa
o0a 30H7a oTHanuiuchk Ha 13 mummapnoB kunomerpoB ot Comnia. Toraa
uccnenosarenu HACA oOparuin BHUMaHHE Ha TO, YTO MX CKOPOCTh Hayaia
3aMeIIATBCS ¢ ycKopenuem ap=(8,74+1,33)-10-10 m/c2. M3BecTHBIC 3aK0-
HBI ()U3UKU HE JIaBAJIM OTBETA Ha BOIPOC O MpUYHMHAX. Brpodem, dKcrepThl
BCIIOMHHIJIA 1 O TOM, 4TO HEYTO IMOJ00HOE ke Habmonanock B Hadaine 1980-x,
KOTJIa HeKas HeBeJoMas CHJIa Hadala «TSHYTh» armaparbl Ha3aa K ColHIy.
[IpaBna, Torma OBIIIO HAlICHO OOBICHEHHE — BCE JICJIO B OCTAaTKaX TOTUIMBA,
KOTOpBIC YIIETYYHBAINCh U3 0aKOB BO Bpems mposieta MuMo CarypHa. OnHaxo,
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y «[ITnoHepoBy» yiKe HET TOPIOUEro, U TeM HE MEHEE, MX CKOPOCTh MPOI0IIKa-
€T 3aMeIUIIThCS. B KOHIIe KOHIIOB, OBUIO PEIICHO, YTO MPHYUHON CTPAHHOTO
3aMEJICHHUS SIBISIETCS DIEKTPHUCCKUI TOK HayYHBIX HHCTPYMEHTOB, CO3/1al0-
i C1adyro peaKTHBHYIO TATY, KOTOPYIO HEBO3MOXKHO 3aMETHTh B OOBITHBIX
ycnoBusix. OObsICHEHHE BEChbMa COMHHUTENBHOE U MPHUTSHYTOE B CBS3H C OT-
CYTCTBHEM HMHBIX 00Jee BECKHX M JIOKa3aTelIbHBIX. B mociieqnmii pa3 TUXui
curHan ot «Pioneer 10» Obu1 moyuen 23 saBapst 2003 roga. M3BectHO, 4TO
oH otaamsuics ot ComHna co ckopocTthio ~ 11,391 km/c.

17-ro despans 1998 roma «Pioneer 10» mepecran OBITH CaMbIM OT-
JAJIICHHBIM OT IUIAHETHl 3eMJIsI KOCMHYCCKUM aIllaparoM, €ro «00oIiém»
«Voyager-1». «Voyager-1» craproBan 5 ceHtsiops 1977 roma. 3oHA
«Voyager-2»- ero 0u3Hel, ObLT 3amyIIeH Ha 16 JHEH paHbIlle, HO OH HUKOTIa
He goroHut «Voyager-1». ITo coctosauro Ha koHen 2017 roga, «Voyager-1»
SIBISICTCS. CaMBIM OBICTPBIM W3 MOKHAAOMUX COJTHEYHYIO CHUCTEMY KOCMH-
YecKux ammaparoB. 3amymnieHasid 19 saBaps 2006 roxga B cropony [lmyTona
ammapat «HoBbIe TOPU30HTED) IBMKETCS MeaieHHee o0onx «Bosmkepony.
Paccrosiaue, koropoe nipornieten «Voyager-1» Ha cepeauny aekadps 2010 rona,
cocTaBIsIo Mpubmu3uTenbHo 17,41 Mipa kM. Hukakux HapylieHHd 3aKOHOB
OaJITMCTUKY B JBM)KEHUH ATOTO almapara He HaOIrIanochk, OHAKO, JII00ObIe
cy1abble aHOMAJIMU MOTITH OBITh CKOPPEKTUPOBAHBI, TOCKOJIBKY YacTh HAYYHBIX
npuOOpoB npoomkaeT paborars: 28 Hos0ps 2017 rona Ha HEM ObLIM ycTIer-
HO ompoOoBaHbl 10-MUJUTUCEKYHIHBIMU BKJIIOYCHUSIMH YETHIPE JIBUTATEIIS
koppexkimu Tpackropun MR-103, He BimtouaBmuecs 6onee 37 ner. B ommane
ot «Bosymxeposy nBmkeHne «Pioneer 10» Bo BpeMs 3aMEUCHHOM aHOMAITUH HE
MOTJIO TIOIBEPTaThCSl HUKAKUM KOPPEKIIHSIM.

KakoBo momxkHO ObITh 3ameniicHue «Pioneer 10» Bo BpeMs 3aMeueHHOU
AHOMAJIMH TIPH OTJAJICHUN OT HAOMIOaTeNsI-y9acTHUKA B COOTBETCTBHH C 3a-
KOHOM 3aMHPaHUS BpEMEHH?

3ameienue «Pioneer 10» 1o 3aKoHY 3aMUpaHHs BpEMEHH

a=dvi=v* At/ty=v*Ks*1//1,~11,391+ 103+ 7,7+ 1027+ 13+ 1012/1= 11,4+ 10-10m/c2

371€Ch

v — ckopocth «Pioneer 10»; v=11,391 + 103 m/c,

Ii — paccTosHUE OT yJacTHHKa-HaOmoaaTess; 1i~ 13mpa km=13 + 1012,

Ty — MEPHBIH OTPE30K BpeMeHH; Ty=1 c.

Takum 00pa3oM, aHOMalIbHOE TOpMOkeHHEe «Pioneer 10» OIu3K0 10 3HA-
YeHHIO K 3aMEJICHHUIO NMPOOHOTO Tela, ABIKYIIETOCS IO TeOIe3NUECKUM
B METPHKE C YUETOM 3aMHUpPAHUs BPEMEHH IIPH OTHAICHUH OT HaOIIOmaTes-
yYaCTHHUKA.

&= an 11,4+ 10-10Mm/c2=(8,74+1,33) « 10-10 m/c2

Cosrajgenue?
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9. YTOYHEHWE NOCTOSAHHOW XABBJIA MO JAHHbIM HACA

[MocTosHHass Xa00ma, yTouHéHHass Ha ocHoBaHMM JaHHbIXx HACA 1o
3ameyieHnto «Pioneer 10» Ha OKpaWHE COTHEYHON CHCTEMBI

a+ T, o ¢ (874%1,33) « 10710« 1+ 34 10°

H
Ve 11,391 « 10° « 13 « 1012

HACA =

=(1,77+0,27) + 10-18¢-1

Jlntepartypa

1. Yepnun A. /]. Kocmuueckuii Bakyym // YOH. 2001. Ne 11. T. 171. C. 1153 (0630-
PBI AKTYaJIbHBIX IIPOOIEM).



Knyb AUNETAHTOB

Hauanbupie BOmpoCHl TpH MO3HAHUHM HEW3BETAHHOTO OOBIYHO KaXKyTCS
IUICTAHTCKAMH. JTO OTYETIIMBO MPOSBISCTCS MPH Pa3pabOTKe MPOPBIBHBIX
HAIpaBJICHUH Ha CTHIKAX JUCLUIUINH, TJe PE3yIbTaThl HEe YKJIaIbIBAIOTCS B 00-
HICIPUHATBIC TIOHATUSA, TAC 6e3 WHUIUATHBBI, 0e3 HECTAaHAAPTHBIX peLHeHI/Iﬁ HE
o0oiitich. CoBpeMeHHast HayKa, BCTPOECHHAsI B OI0POKPATHUECKUE CTPYKTYPBI
Pa3BUBAETCS CONIACHO TEMAaTUUYECKUM ILIaHaM, IpeHeOperas UCCIeA0BAHUSIMU
3a paMKaMH 3THX CTPYKTyp [1], HO mipu 3ToM dyHIaMeHTalbHbIe OTKPBITHS,
H3MEHSIOIUE OCHOBOIMOJIATAIOUINE MPUHIUIBI €CTECTBO3ZHAHUS IPOUCXOASAT
BHEIUIAHOBO. 3aMeyaTresbHbIe «IBPUKW CITy4aloTCs Kax/aas B CBOM CpPOK, 0U-
TH OMHOBPEMEHHO B Pa3HBIX TOJIOBAaX Ha PAa3HBIX KOHIAX IUIAHETHI, KOTIA UIes
co3pena. TyT kak pa3 u TpeOyeTcs yBICUEHHBIH, 00pa30BaHHBIN, JaKe CaMOy-
BEpEHHBIN nuieTanT. TouHas Hayka He eIMHCTBEHHBIN croco0 mo3Hanus. [Tpu-
Mep: MapTHIIIKa U OYKA — 00E3bSHBI JIOO0AT N3ydaTh IPEIMETHI JaraMH, HIIH,
CKakeM, TonéT OparseB MoHTronb(dbe, KOTOphIe HE 3HAIH 3aKOHAa ApXuMmena,
a pyxoBoacTBoBamuch A AY A npeBHUX rpekoB + U mepcTh YEPHOTO KO3Ja
B ropseit cmone. [lorpebHocTs onpenensier nenb. Ecau nens onpeneneHa
BEPHO — OHa JocTwxkuMa. llenp kinyba AUIETaHTOB BIOJHE JOCTHXHMMA —
3a]1aBaThCsl BOBMYTUTEIBHBIMY BOIPOCAMHU, YTOOBI ONPOOOBATH HA3PEBIIYIO
UJCH0.

1. PACLLMPEHWE NPOCTPAHCTBA MYCTOTbl B KOCMOJIOIn

Bynymee otkpbiBaeT Hayka. Hayka pa3BuBaeTcs U €Ciiy 4TO-TO € €€ IIOMO-
IIBI0 HEBO3MOXKHO COTBOPHUTD CeWdac, TO 3TO 003aTEIBHO CTAHET JOCTYITHBIM
B pE3yNbTaTe MOCICAYIONINX Pa3pabOTOK, 3aBEPIIAIONINXCS BHEAPEHUEM HO-
BO TexHuKkHU. IlepBoHauanbHOE MO3HAHME — 3TO KHU3HECHHAS MPAKTHKA, W3
He¢ BBIBOJSITCS TYMaHUTapHBIC MTPpaBuIIa. B oTiIMuMe OT TEXHUKH acTpo(u3uKa
U KOCMOJIOTUSI — HAyKH, ONPEACIISIOINE TOPU30HTHI TIO3HAHUS U TAKXKe CUH-
TaIoIecs: €CTECTBEHHBIMU HayKaMH, BCE OoJiee B CBOMX BBIBOJIAX YIOIO0Is-
I0TCs TyMaHuTapHsaM u punocodam. B actpodusuke ceiigac pasmpITa rpaHuna
MEXy TEOPHEH U FMIOTe30i. DTO BBITEKAET U3 FOCHOACTBYIOUIMX B HACTOS-
1iee BpeMs MOCTYJIATOB TEOPUHU PACLIMPSIOLIEICS BCEJIEHHOW U OPYTUX IO-
IOOHBIX yTBepkIeHuA. CyIIecTByeT IOCTOSHHOE MPOTUBOPEUNE MEKIY Me-
TOJaMHU JIOKAJIbHBIX HKCIIEPUMEHTOB, COOTBETCTBYIOIIUX HCCIIEI0BATEIbCKUM

25
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BO3MO)KHOCTSIM YeJIOBEKa M IICJICHATPABICHHBIMEI H3BICKAaHUIMHU BO Bce-
JICHHOW WU B caMUX ce0c OOBSICHEHWI MPUYMH CYIICCTBOBAHUS CTPYKTYP
HEJI0CSTAEMBIX JIJISi COBPEMEHHOM JIOKAJIbHOM KBAaHTOBOM Teopnuu. Bo3MOXXHO,
B OyaymieM HeoOXOAMMOCTh B CEJICKIIMU MH(DOPMAITUU OTIAET, OCIIbIA TITyM
CTaHET JOCTYICH BOCIPHUATHIO W OCMBICICHHIO, HO ceiiuac B acTpo(H3UKe
OCHOBHBIC METOABI MCCIEIOBAaHHUS — ATO BBIABIKCHNE TUIOTE3BI, OCTPOE-
HHE OCHOBAHHOHM Ha HEH MaTeMaTUYECKOH MOJIENIH C PACYCTOM, KAKOro JTHO0
KOHTPOJIBHOTO TMapaMeTpa U MolyuyeHHe HaOIHIaTeIbHOTO MOITBEPKIACHHS
CO CHEKTPOB TeneckomnoB. [IpuéM He HOB, UCMONB3YETCA U B (PU3HKE DJIEMEH-
TapHbBIX YaCTHIL UJIH, HAIPUMED, B U3MEpEHUsIX MeTogoM SIMP cBepXTOHKOTO
T0JIs1 Ha SAJpaX HEMAarHUTHBIX HOHOB [2]. DTOT mpuéM X0poIo anpoOupoBaH,
HarpuMep, u B oomacta K cieKTpOCKOITHH CIIOKHBIX MOJICKYJI U IIOJTUMEPOB,
IJie MOXXHO TOBOPHUTH O TIOCTHKEHUN MHKEHEPHOTO YPOBHS COOTBETCTBYIOLIMX
pacuéroB [3]. OgHako, Jaxe B 3THMX OTHOCHUTEIbHO YNPOLIEHHBIX CIydasix
MOTYYCHHBIA PE3yJabTaT MOXKET HHTEPIIPETUPOBATHCS TBOSKO WM TPOSKO
1 3aBHCUT OT IIEPBOHAYAIEHBIX YCIIOBUH 3aJaHHBIX HCCIeaoBareneM. beiBaer,
YTO K OJIMHAKOBOMY PE3yJIbTaTy MPHUBOST pa3Hbie TeopuH [4].

AcTpodu3nka 1 KOCMOJIOTHS Ha TPaHuUIle Mo3HaHus. Hekotopsie onpenerne-
HUS U TIOHATHUS COBPEMEHHOW acTpOPHU3NUKU U KOCMOJIOTHH (IKCTIEPUMEHTAITb-
HO HE MOATBEPKJAEHHBIE) MO AYMOIMOHAILHOMY BO3JEHCTBHIO BOCIpPUHUMA-
I0TCS KaK M300paykeHMsI YyIOBHILl 1 MHOTOTOJIOBBIX TY3E€MIIEB, HAPHCOBAHHbBIE
Ha OeJIbIX MATHAX CPEIHEBEKOBBIX KApT MUpA:

— TIPOCTpaHCTBEHHO-BpeMEHHas neHa (eamma keanmol 1016 [56, obpasy-

owuecs no pacuémam 6 s10pax Keazapos OONNCHbL HY8CMBO8AMb NEHY);
— KPOTOBBIC HOPHI — (MIYKTYyaIllH IIPOCTPAaHCTBA BpeMeHH B [1TaHKOBCKOIA
IIKae;

— (OTOHHBI BaKyyM — CHCTEMA CIa0BIX B3aNMOACHUCTBYIOIINX HYJICBBIX
KoJie0aHM uepe3 BUPTyaIbHbIC AEKTPOH-TIO3UTPOHHEBIE HOPKH;

— TeOpHs CTPYH U CKPBIThIC U3MEPECHHS BCETICHHOH [5];

— TpeoHHas aJbTepPHATHBA CYNIEPCTPYHAM (npeon — no eunomese cocmas-

Hotl X 60301H);
— KBaHTOBasl TPABHUTAIMs, KOHIEHCAT C OTPHUIATCIHLHON IIOTHOCTHIO
SHEPIUU — MPOTOTUI SIBICHUE HEIMHEHHOTO PEIICHHs ypaBHEHUUN

Slara — Muica (ypasHenue vidaémes 3a AeieHue, 6C€ 6000paxtcerue
6 pamkax gopmyn);
— MaccuBHble HeWTpuHo 100B, TsxkENnble MalOpaHOBCKHUE HEHUTPUHO
100I»B, HOBBIE THIIBI B3aUMOJICHCTBUN, PACCIIOEHUN TTPOCTPAHCTBA;
— CYHepIpoCTpPaHCTBO YWIUIEpa, CYNEpUCKPUBICHHUE, CyNepreoMeTpus,
cyreppaccioeHue (cynep, cynep, cynep).
MaremaTuky pasryisuiich Ha MpocTopax BcelleHHOHW. [lo ux mpencras-
JIEHUSIM BCelieHHas — 9TO OCCKOHEeUHasi WjeanbHas HIKOJIbHAs TpUQebHas
JIOCKA JJIsl IOCTPOSHUS AIIOP TI0 MaTEMATHYECKUM MOJIENIIM B OECKOHEUHBIX
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UjealbHBbIX U HEeHCUEpIaeMbIX MpocTpaHcTBax. [1o 3Tum smopaM u pacuepuu-
BaeTCsl KOCMOJIOTHIECKOE MUPOBO33PEHIE IIHPOKOTO KPyTra JHOOOIBITCTBYIO-
[IUX JUJICTAHTOB, 3aBOPOKCHHBIX U IIPAUTOPMOKCHHBIX, HETIOHSITHBIMH OJIaro-
CIIOBEHHBIMH U OUCHB CIIOKHBIMHA MaTeMaTHIeCKUMH MPeoOpa30BaHUSIMH, KaK
KPECThSIHE M CEHBOPHI B CPETHEBEKOBBIX KOCTENAX 3aBOPAKUBAINCH Maruei
HETIOHSTHBIX OJIAarOCJIOBEHHBIX M OYCHB CIIOKHBIX MIECHOTICHUH 1 3aKIIMHAHUII
CBSIIIICHHUKOB. 3aMEHA PEIUTUN HAYYHBIMU TCOpHUSIMH. [losBUINCH HAYYIHBIC
MyOIMKaIY, TE YK€ HCTOIKOBBIBAIOT TUMH X 129 npeBHeapuiickoil HHAYHCT-
cKoli PUTBeibl 0 COTBOPEHUH MHUPA, KaK 00BbSICHEHHE CUHTYISIPHOCTH [6].

CBexuii B3IVISI CO CTOPOHBI 00Pa30BaHHOTO JAMJICTAHTA C HE3aBUCHMBIM
AKTHBHBIM MBIIIICHUEM Ha COBPEMCHHBIC HAyYHBIC ITyONUKAIMH ObIBaCT
WMHOT/IA TI0JI€3€H U MOXKET MOJAMETUTh HEKOTOPhIE BEChbMa CYIIECTBEHHbBIE U HE
3aMedaeMbIe BCye YUEHBIMH KOPU(PESIMH MPOTHBOPEUHS U TYIMUKA B 00JIaCTH
acTpo(hM3HKN ¥ KOCMOJIOTHHU. Y TIPHPOABI €CTh 3aKOHBI, KOTOPBIC HCIIOIB3YIOT
IUTSL YTyYIICHUST TeXHUKY KU3HH, NHOTJA U HE 3Has X, a IIOAMCHSS YMO3PH-
TENBHBIMU MOZACTISIMH, CITyYaifHO COBIIAJAIOIINMHU C IIPAKTHKOW B HEKOTOPOM
y3KkoM uHTepBajiie. OTHAKO, €CITU CEMEUKH yI0OHEee OTMEPSATh TOPCTSIMHU, ITO
HE 3HAYUT, YTO CEMEUKO — ropcTh. Momenn3mM — MpeacTaBIeHUue O TOM, KaK
CO3/1aTh HOBOE, OCHOBBIBASICh Ha CTapbIX H3BECTHBIX MOJIENSIX. [lOMBITKH
MO3HaTh HEW3BEJAHHOE, ONMHUPAsCh Ha MPUBBIYHBIC TOHATHS YCIICIIHBI HE
BCErJa, MOCKOIbKY CBOJSTCS K PACCYXKIEHHUSM O CyTH MUPa Ha OCHOBaHHUH
HE3HAHUA MPeIeTIOB COOCTBEHHOTrO HeBeneHus. i oObsCHEHUS] HEU3BECT-
HOTO TPHUHLHUIIMAIBHO HOBOTO SIBJICHHMSI MPHUPOJbl — KPACHOTO CMELIEHUS
M3BECTHBIMU Y dexramu Jlotuiepa IpUIIIOCh BBOAUTH JPYToe HEU3BECTHOE
SIBIICHHUE — PACIIUPEHIE IPOCTPAHCTBA U, MOCTYTIASICH CO 3APABBIM CMBICIIOM,
COITIaIIaThCs U ¢ abpakanadpoii pacIIupeHus ITyCTOTH, U C TEPBOHAYATIHHBIM
B3pBIBOM BcelleHHOH. C MOSIBIEHNEM MAaIIUHHBIX PAacd€TOB 3/IPaBbIil CMBICI
nepecTai ObITh 00s13aTeNbHBIM — MO0 BCE, UTO HEJIB3S MOHATH, TETIEPh MOKHO
MEPEBECTH B KOMIIBIOTEPHBIC UIPHI, B BUPTyaIbHOE MUPOBO33peHue. Camoy-
BEPEHHOCTH TEIIeX0/la B ayJJU0 HAyITHUKAX Ha KEJIE3HOIOPOKHOM Iepeessic
nojy4nia noakperieHue. He tak nm ceifuac o6cTosT fena ¢ acTpopHU3UKOi
U C KOCMOJIOTHEH?

B neiicTBUTEIBHOCTH K€ ¢ TOUKH 3pEHUs 36MHOT'0 HaOJo1aTeNsi CUTyallus
BBINJISIUT TaK, Kak Oy/ATO OBI BCE TAJITAKTHKH U MX CKOIUICHUS pa30eraroTcs OT
HEKOTOpOro LEHTpa, Haxoxadierocss Ha 3emie. [lo oruke anuueHTp nepBo-
Ha4YaJIbHOTO B3pBIBA BCEIIEHHON HaxoauTcs Ha 3emiie! OHaKo, HECMOTPS Ha
9TO, COBPEMEHHEIC aCTPOPH3UKH 1 KOCMOJIOTH CO CPEIHEBEKOBOH HACTOWIH-
BOCTBIO MPOMIOIDKAIOT YTBEpKIaTh: «HaBepHoe, ecnu OBl BAPYT Tako# (akT
Obu1 m3BecTeH n0 KomepHuka, TO YEJIOBEK TOTO BPEMEHH PEUIHiI ObI, UTO
OH HaxOmuTcs B LeHTpe Mupa. CeromHs MbI yKe JaBHO YIUIA OT T'€0, TeINO
U naxe rajakto neHtpusma. [lonarno (!!!), uyto Hama [anakTuka HUYEM He
ayumte (!!!) u He xyxe (!!!) MIUTMOHOB IPYTUX BUIUMBIX ranakTuk. [Tostomy
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(!!!) ecrecTBEeHHO ceaTh BBIBOJ, YTO aHAJIOTWYHAs KapTHHA pa30eraHus ra-
JIAKTHK 110 3aKoHy XaO0ua Oyner oquHakoBa s Jiro0bIx (1!!) HaOmonarene
B JTFOOBIX TAJIAKTHKAX.
Jlyuymme u Xynmmme rajgakTiKy. .. YeJIoBeK TOro BpeMeHu. .. MBI JaBHO yike
VILTH. .. TOTOMY €CTECTBCHHO CIENATh BBIBOJ. .. — HATJIITHBIN IPAMEp JOT-
MaTu3Ma, IPUHUMAEMOT0 Ha Bepy, 4TOObl OOBSICHUTHL abpakamadpy, BCIUIBIB-
Y0 B pe3yjbraTe OMMUOOYHON OCHOBOIONATAIONICH KOHIETIIMH. YCTOSB-
HIasics peakuus Ha NpUroBop MHkBu3uuuu Jxoprano bpyHo. B Hacrosmiee
BpeMmsi 0011asi TEHACHIIMS B KOCMOJIOTHH TaKOBa, YTO €€ 3aKOHbI BCE OOMbIIe
HAIIOMHHAIOT TEOPUH, TEOPUH — TUIOTE3bI, @ HAYYHBIC TUIIOTE3bI YIIOI00IIsI-
1oTcs JormaraM. HekoTopble BBIIEPKKU U3 HAYyYHBIX TPYIOB 110 KOCMOJIOTHH,
KaK CUTHAJIbHBIE BCIBIIIKY PEAONPEAEIIOT Ha3peBaloliee NepeoCMbICIeHUE:
— BaKyyM II0 CBOCH CJIOKHOCTH M MHOTOOOPA3HIO CBOMCTB MOXKET HE
yCTYyIaTh CYOBEKTY WCCICHOBAaHUN — deloBeKy. VHTeImeKTyanpHbIH
BEI30B YETIOBEKY;

— B XX Beke BBIIUIM HA U3yYEHHE CTPYKTYpP TMPEBBIMIAIONINX HAC TIO
CIIOKHOCTH;

— MpoOJIeMbI CETOHAINIHEH HayKu 0 MUpe CBOMSATCS K IMO3HAHUIO OECKO-
HEYHOCTH.

[Tytn moucka UCTUHBI HE MaAKu. [locTpoeHHe cUCTEMbl MHUPO3IAaHUA,
OMHUpaloIIeecs: Ha HEBEPHBIE MOCHUIbI, IPUBOAUT aCTPOPUZUKOB K CAMOYHH-
xeHuro. DaHTa3uu HET Mpejesia B aCTPOHOMUYECKUX pacu€raXx — Tak IMpo-
CTO OOBSICHUTH OJHY HEMOHSATHOCThH MPYToi emié OobIiell HEMOHATHOCTBIO.
OpnHako, BO Bcex NMOCTPOEHMAX M3 pa3a B pa3 Bcerja 3aKjalblBaeTcs
HECOMHEHHBIIH HenpepeKaeMblii 00beKTHBU3M, 3aTEPIHHOCTH U He00s3a-
TEJILHOCTDb KU3HH CpelH HeoObITHOrO0 mpocTtpancrBa. Vckmouenue co-
CTaBJISICT KOHIICTIIINS DBepeTTa — YHIUIepa, COMIACHO KOTOPOH HaOIII0aaTeIb
BHYTpH 3aMKHYTOM BceneHHol cBOMME JeHCTBUSIMH OKa3bIBA€T BIMSIHUE HA
3BOJIIOLINIO BeeneHHoit.

[Ipu n3yueHnn OECKOHEUHOCTH BO3HHKAIOT OCCKOHEUHBIC CIOXKHEHIINE
npoOnemsl. A ecian Mup koHeueH? OOBEKTHBHASI PEaTbHOCTh — MEPTBBINA
OKeaH C YIMOAIOIUMK KaMHSIMH, €r0 HET, €CJIM HEeT CyObeKTa OLIYIAIOIIero
ero, eciy HeT H3HU. MoyeT, HeT OECKOHEUHOCTH, €CIIH 9TO He Tpelyercs
Juist sku3HA? Benb KU3HB onpenenseT BpeMs U pa3Mepbl. MOXeT, 1 HeT 3are-
PSTHHOCTH B TIPOCTPAHCTBE, BEb BCEIICHHAS IMO3HAETCSL HU T HU Oylb, a Ha
3emie. BooOpaxxeHbe BHE MPOCTpaHCTBA, BHE BpeMeHH, oHO B Sl. He Hamo
yHIDKaTh S, yHmKate Pa3ym, Henmb3s nmpeHeOperars 3aJI0)KCHHBIM B HEM 371pa-
BEIM CMBICIIOM.

«Besikasi MofieJ1b, HEBO3MOKHAS 1151 IOHUMAHUSI, MEPTBA WM CO3AAET
MEPTBOPOKAEHHOe» [7] — eclu NPUACPKUBATHCS TAKOTO MOCTYNATa, TO PH-
nETcst 00XOAUTHCS 6€3 yKe CTaBIICH IOy PETUIHO3HON TOTMBI «paclIupeHne
IPOCTPAHCTBA», 0€3 «IEePBOHAYAIBLHOTO B3pBIBA» M IPOYEro (IOrMCTOHA,
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a IIOKa B KOCMOJIOI'MH IIO (I)pI/II[MaHy pacmpsCeTcs MpoOCTPaHCTBO. Exece-
KYHJHO B 00béMax nesnoro MiedHoro HYTI/I B 3TOM HalyMaHHOM MHUPEC MIPO-
HU3BOIUTCA ITYCTOTA.

2. MUPAX PEJIUKTOBOI'O U3/TYHEHUA

HcTopust cTaHOBICHUS MOHSITUS «PEIUKTOBOE U3TYyUICHNE TPUHINTHAITb-
HO CXO)Ka M B3aUMOCBSI3aHA C UCTOPHEH MOHATHS «PacIIMpPeHHE MPOCTPaH-
cTBa». O6a OHM OBUIM CHauala MaTeMaTHUECKH 0OOOCHOBAHBI U MpeICKa3aHbl,
a 3aTeM OTKPBUIUCH HabOIroaarebHble (DaKkThl, KOTOpbIe ObUIM MPU3HAHBI, KaK
MOJITBEPKCHHUE CYIIECTBOBAHUS 3TUX SIBJICHUN. T€OpeTHUECKH paclIupeHue
BcesieHHOH emé B 1924 rony npexackaszan coserckuil maremaruk A. dpun-
MaH, B 1927 k BBIBOJY O pacUIMPEHUN MOAEIH He3aBUCUMO MpHILEN JlemeTp.
B 1929 romy 2. Xab061 OTKpBUT KOCMOJIOTHYECKOE KPACHOE CMEIICHUE, KOTO-
poe cTajio 0CHOBOH pa3paborku je CurrepoM, a Takxke JlemerpoMm Teopun
pacumpsitonieiics BceiaeHHoil. B 1931 mpuoputer O0bin1 otman dpunmany.
Teopust pacIupsIrOIIeiicss BCEIEHHON € TEX MOp CTalla paeM AJis TEOPETUKOB
B3pBIBA U OITYyCTOIICHUSI Mupa U aJioM JJIsl SKCIIEPIMEHTATOPOB, IMTOCKOJIBKY
HUKAaKUX MHBIX TIOATBEPKICHUH, KPOME TEOPETHUYECKON TIPUBSA3KH KPACHOTO
CMEIICHHUS K ATON TeOpUH He HAOIIOAANOCh.

ITomor I'. 'amoB — B KOHIIE COPOKOBBIX IPOIJIOTO BEKAa OH IMpeAcKa3all
B CBOEH TEOPHHU Tropsyeil pacIIUpsIOIIeiicss BCeIEHHOW (OHOBOE KOCMHUe-
CKO€ PaJMOU3ITyueHHE, ABJISIONIEECS OCTAaTKOM («PETUKTOMY) paHHEH 3MO0XH
SBOMIOIMN BceneHHON, MMEIoNIEN MIIAaHKOBCKUM CIIEKTP, COOTBETCTBYIOIINI
temneparype 2,725 K. B 1965 rony paguoactponomsl JI. [lencuaz u P. Yui-
COH OITyOJIMKOBAJIM CTaThlO 00 OTKPBITHH MHKpPOBOJHOBOTO (hoHa Ha 3,5 K
BhbIlIE, yeM oxkujaanock. Kocmosoru P. {ukke ®. IMubnc, I1. Pomn u [, Yu-
KWHCOH TYT K€ MPUYUCIIIN 3TOT (JOH K PEIUKTOBOMY H3IYUCHHUIO TOPSTUCH
pacuupsitonieiicst Bcenennoil. JI. Ilensuac u P. Yuncon, nonyunnu B 1978 .
HobGeneBckyro TpeMHI0 3a OTKPBITHE MHKPOBOJHOBOTO (poHA Ha BOIHE
7,35 cM. Tlocnenyromye wcciaenoBaHus MPU TOMOIIM HA3eMHBIX PauoTe-
neckornoB u ¢ MC3 ycTaHOBWIIM BBICOKYIO CTENEHb W30TPONUU MHUKPOBOII-
HOBOTO (poHOBOTO M3TyucHHs. B 1983-84 B skcnepumente «Pemukty (MC3
«[Iporunos-9», CCCP) naiiieHa qunosibHas COCTaBISIONIAs B pacipeaeIeHUH
(oHa, BeI3BaHHAS OBIKEHUEM CONHEYHOW CHCTEMBI OTHOCHTEIHHO MOJIS 3TOTO
n3nydeHusi. C MOMOIIBIO HAOIOIEHUH, BBIMOJHEHHBIX co ciyTHHKOB COBE
(Cosmic Background Explorer) u WMAP (Wilkinson Microwave Anisotropy
Probe), 6putH 0OHapYKEeHBI MEITKOMACIIaOHbIE MPOCTPAHCTBEHHBIE (DITYKTya-
IIUH B PACHPEACICHUH STOTO N3JIYUICHHUS 110 HEOY, B TOM YHCIE U 007acTh, I7e
KOCMHYECKOE MUKPOBOJIIHOBOE (POHOBOE U3IyUEHHE OTCYTCTBYET [8,9].

Pa}lI/IOaCTpOHOMI)I—SKCHepI/IMeHTaTOpLI npeAnOYUTaOT HAa3bIBATHL O3TO H3-
JTy4eHHe «KOCMUYECKUM MUKPOBOJHOBBIM (DOHOBBIM U3ITydeHHEM» (M. . 1.).
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TepMuH «PETUKTOBOE HM3IYUYCHHE» YHOTPEOISIeTCS acTpOpU3NKaMU-TeOope-
TUKaMH, MOCKOJIbKY MPUYMHON €ro BO3ZHMKHOBEHHS U CYILECTBOBaHUS UMHU
Onpenesi€éH MEePBUYHBIN B3PBIB BCEICHHOW, TAKXKE KaK B TPUALATHIE TOABI
MPOIIIOr0 BeKa MPUYMHON KOCMOJOTHUYECKOTO KPAacHOTO CMEUICHUS OBLIO
3asIBJIEHO paclliipeHHe NPOCTPaHCTBA.

Tem He MeHee, TPOUCXOXKACHUE M. (. M. AaJEKO HE OJHO3HAYHO CBSI3aHO
¢ kocMmonoruei. 30TponHoe u3ilyueHue MOXKET BbI3bIBATHCS, HAIIPUMED, Ta-
KUM sIBJICHHEM, Kak pe3oHaHcHas CBY mromuHecneHnus 3055 o0naka, eciu
B HEM pacrojoKeHa M 4Yepe3 HEro MPOXOAMUT COJHEYHasl CUCTeMa, OTCHoa
U TUIIOJIbHASL COCTABIISIONIAS B pacnpenesicHuy (poHa, BbI3BAHHASI ABHKCHHEM,
OTCIONIA U TEMHOE MATHO 0e3 (hoHa, KOTOPOE MOKA3BIBACT, UTO TAHHOTO O0JIaKa
TaM HeT. YacTuamu 3011 Takoro o0saka, BbI3bIBAIOIIET0 PE30HAHCHO-JTIOMHU-
HECIICHTHOE paccesHue Ha BOMHE 7,35 ¢cM MOTYT OBITh KPHUCTAILIBI BOJOPOIA
(Trnasn=14.01 K) mokpeIThie 3BTeKTHKON C xuakuM remeM (Het—Twun=4,215
K; He3—Twun=3,19 K). ®onooe paccessaue 7—8 K B otnanénHoii yactu Bee-
JICHHOH B JTy4ax KBa3apa — 3T0 MOXeT ObITh ipyroe CBY momMuHecnupyroriee
o05ako, a He J0Ka3aTelbCTBO OCTHIBAHMS ITOCIE OONBIIOTO B3pHIBA. TakuM
00pazoM, HAOMIOAeTC TEOPETHUCCKUN MUPAXK PEIIMKTOBOTO M3ITyUCHHS.

3. NPU3HAK BHE3EMHOW XKW3HK

B 1967 rony . benn u O. Xbroumiom, Ha pajauoreneckone Manapackon
obcepBaropuu ObLT 3ace4EH OBICTPOIIEPEMEHHBIN BHE3EMHOHN PaTuONCTOUYHHK
HEW3BECTHOM MPHUPOJIBI ¢ BEICOKOCTAOMIBPHON YaCTOTON MEPUOAMYSCKUX UM-
MyJIbCOB. Pe3ynbTarhl HAOIFOICHHI HEKOTOPOE BpEeMs XPaHHUIIUCH B TaiHE, T10-
CKOJIbKY WX MPHUHSUIH 32 CUTHAJIBI HCKYCCTBEHHOTO TIPOUCXOKIeHHS. OTHAKO,
rmocJie myOJIMKaIuy ObUTIO OTKPHITO elIé 00JIee COTHU TOA00HBIX HCTOYHHKOB,
MOJTyYMBITNX Ha3BaHUE Mmyibcapbl. COrMIacHO TOMUHHPYIOIIEH acTpodusnde-
CKOW MOJIENIH, MYJIbCAPBI MPEICTABISIOT COO0H BpallaloNfecs: HEUTPOHHBIC
3BE3/IbI C MATHUTHBIM I10JIEM, KOTOPOE HAKIIOHEHO K OCH BpPAICHHUS.

HcTopust OTKPBITHS MyJIECAPOB MMOKA3BIBACT, YTO MHOTHE aCTPOHOMBI MEU-
TAIOT HATH BHE3EMHYIO J)KU3Hb, YIOBUB UCKYCCTBEHHBIE CUTHAJIBI U3 KOCMOCA.
OnHako, eCiy J)KU3Hb, KaK [ICHTP OIIYIICHUS BPEMEHH B IPOCTPAHCTBE SIBIISICT-
Cs IPUIHHON KOCMOJIOTHYECKOTO KPACHOTO CMEIICHHSI, TO TI0 3TOMY IIPH3HAKY
e€ ¥ nenecoodpa3Ho uckaTh. PU3NYECKUE TIOCTOSHHBIC B3aMMOCBSI3aHbI C yC-
JIOBUSIMH BO3MOKHOCTH JKU3HU OHMOJIOTHYECKHUM OTOOPOM M HE MEHSIFOTCS OT
COOBITHS K COOBITHIO. YCIOBUS IUIAHETHI 3eMJIs, OTINYAIOIIENCS CBOMM OCO-
OCHHBIM CBOMCTBOM — H3HBIO, MOT'YT OBITh HE €IMHCTBEHHBI BO BCEJICHHOM.
KuzHb — 3TO MHOXKECTBO B3aUMHO 3aKJIFOYAIOIIMXCS IICHTPOB Mupa. [1oaTomy,
MOCTOSIHHBIM HaOJIOJaTeIbHBIM aCTPOHOMHUYECKUM IPU3HAKOM JKHU3HH TPH
COBpeMeHHOM ypOBHe pa3BI/ITI/I$[ HayKI/I MOXCET CTaThb Fpa}lI/IeHT cABUI'a KOCMO-
JIOTUYECKOTO KPACHOTO CMEIICHHUS CIIEKTPOB CBETUII B CTOPOHY YMEHBIIICHHSI.
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DTOT BHE3eMHOI MHON B3aUMHO 3aKJIIOYAIOUINIICS EHTP MUPO31aHus (eciu
TaKOBOW CYIIECTBYET), 9Ta MUCKOMAas IJIaHETa KU3HHU, HA30BEM €€, CKaKeM:
«DKazeMJyIs», caMa He U3JIydaeT, HO OT He€ HaYMHAETCs 3aMUpaHUe BPEMEHHU.
«DKazeMis» JTODKHA HAXOIWTHCS B IICHTPE TPATUCHTHOTO ITOJS yOBIBAHUS
KOCMOJIOTHYECKOTO KpacHoro cMerienus. [1pu madbmonernn ¢ 3emin o mepe
NpUOMIDKCHUS yTIiIa 3pEHUS K ATOMY IIEHTPY KOCMOJIOTHIECKOE KPacHOE cMe-
IICHHE JIOJDKHO YMEHbIaThes. Cpelli MHOTOYHMCIICHHBIX (PIYKTyaluid, HalTH
TaKoW TpaJlueHT He MpocTo. Kpome A0TiepoBCKOro Ha KapTy CMEICHHIA BIIUs-
10T TPaBUTAIIMOHHBIE OTKIIOHSHUS U3ITyUEHHIA: OJJHA U Ta JKE 3Be3/1a CO CBOUMHU
XapaKTePUCTUUECKUMU JIMHUSMH CHIEKTPa MOXKET HaOIIOaThCsl B Pa3HBIX TOU-
Kax HeOa ¢ pa3Ho# cBeTUMOCThI0. Takux JyOnnKaToB, O4eBHIHO, HAOTIONAETCS
MHOXecTBO. He uckiroyaercs, 4To ¥ HEKOTOpbIE CIIMPAJIU TaJaKTHK SABIISIOTCS
TPaBUTANMOHHBIMU MUpakaMH. 3ajava Ui MaTeMaTnkoB 1 DBM pazobpars
9TOT MHUPAXK BCEICHHOM.
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MNMocnecnosue

B 1548 romy B ropone HropuOepre Obimu u3gansl Tpyasl Hukomas Konepau-
ka «O0 oOpamiernn HebecHBIX cdepy». Teopus U T0Ka3aTeIbCTBO BpAICHHUS
3emiH, XOTs U ObLIH OIyONMKOBAHBI, HO JOJITOC BPeMsl 3aMaTdMBAJIICh MU
MOJIBEPIajIiCh KPUTUKE M HACMEIIKAM CO CTOPOHBI MATPOB TOCIIOACTBYIOIICH
B Te BpeMeHa B EBpone naeonoruu. Jlaxe crycts 85 net B 1633 rony u3Bect-
HBI aKTUBHBIN TOciefoBarenb KomnepHuka, mpoonKaBIInil pa3BUBaTh €ro
yueHue, ObLI MPUBICYEH K CYY U MPUHYKIEH O] YIPO30# MBITKU ITyOIHMIHO
OTpPEYBCsI OT TOTO, 4TO 3eMJis BepTurcs. Ha 9ToM 3HakOBOM Iporiecce HaydHbBIC
BOIIPOCHI HE PAaCCMATPHUBAIIICH IO CYIIECTBY, a ONpeAesuIach CTEIICHD OIac-
HOCTH JUIS TOTJAITHUX YCTOCB YTBEPKACHUS, UTO 3eMilsi — He meHTp Mupa.
Takum 06pa3oM, ObLIIO eIé pa3 MoKa3aHo, YTo Jr00e HCeieJoBaHNe HeOeC He
3aMBIKAeTCS TONBKO Ha HAyYHBIX BOIMPOCAX, OHO 3aTParuBacT W BHYTPCHHUH
MUD YeJIOBEKa M BIMSCT Ha HJICOIOTUIO OOIIECTRa.

CeromusmHsas HayKa KOCMOJIOTHS, KaK PEIUTHsS OCHOBBIBACTCS Ha BEpe
B TIOCTYJIAThI: B OECKOHEUHYIO PACIIMPSIONIYIOCS BCEICHHYIO, B IIEPBUYHBIHN
B3PbIB. DTH JIOTMbI O0IIETIPU3HAHHBI U YTBEPIKICHBI HEPAPXUCH COBPEMEHHBIX
HAyYHBIX TCHUEB M COHMOM THITOTE3 U (POPMYII, IPEIOAAIONINXCS KaK TCOPUU
U 3aKOHBI MPHPOMBI, COTIACHO KOTOPBIM, KaK caMo CO0O# pa3yMmeroleecs
«Sl» — nume caydyaiHas HAYTOXKHAS OBUIMHKA, 3aTepSHHAS B OCCKOHEUHBIX
MyCTBIX TalakTHKax. Vckimrouenne «51» M3 0CHOB MPUPOIBI XOPOIIO BIUCHI-
BaeTCs B HICOIOTUIO0 HHIYCTPUAIEHOW CHCTEMBI C IIEHTPATH30BAaHHBIM KOJI-
JIEKTUBHBIM TIPOU3BOICTBOM OTACTHHBIX JKH3HCHHO HEOOXOMUMBIX IIPOAYKTOB
U paccpeOTOUYEHHBIM MOTPEOICHHEM MPOKUTOUYHOTO Habopa KaxabM «S»
B OTHENBHOCTU. DTO (yHAaMEHTAJIbHOE MPOTHBOPCUHE MOCTOSHHO HCIIBI-
THIBACT HA MPOYHOCTh YCTOWYMBOE PA3BUTHUE U SIBISIETCS MPEIANOCHIIKON CH-
CTEMHOI TIepEeMEHbI MHPOBOTO XO3sIiicTBA. bymyliiee HaYMHACTCS C MpUIENa.
«B BoOmpoCax HayKH aBTOPUTET THICAYN HE CTOUT CAMBIX IPOCTEHIIMX JOBOIOB
OIIHOTO» — BIIOCJICACTBUU TAaKOE BBICKA3bIBAHHE HABCEIJa 3aKPEIUIOCh 3a
Tanuneem!.

1 Galilei G., Discorsi e dimostriarioni matematiche interno a due nuove scienze,
Flzevir, Leiden, 1638. B nep. 'anuneo ["anuneit, U36panHbie TPyl B 2 TOMaxX.
M.: Hayka, 1964. T. 11. C. 109.



Mpunoxexue

[Maykmrucy E. A.
WuctutyT karanuza uM. I. K. Bopeckosa CO PAH

VBaxxaemblit EBrenunii AnexcanapoBuy!

Hampaensem Bam Tpyasl PomanoBckoii oOcepBaTtopum / TI. pen.
A. A. MockBuH. — T. 78. Bein. 1: Xumudeckasi KHHETHKA JIy9eBOM aKTHBa-
. — CI16., 2018. — 28 ¢. — (Cepust « XuMus»).

[IpuMeHeHHEe TETepOreHHOro Karanu3a, METOAbI MCCIEAOBaHMN MU CBe-
JIeHUs, HapaOOTaHHbIE B KMHETHUKE, JOCTUIVIM MPEAEIIOB, 32 KOTOPBIMU MPO-
CMaTpHUBaeTCs [EJIeCO00Pa3HOCTh ¥ BOBMOXKHOCTD M3BICKAaHHS M pa3paboTKu
MIPUHINTIIHAIGHO HOBBIX CIIOCOOOB aKTHBAIIMM XUMHUYECKHX peakiuid. Mnen
AKTUBALMM MOJIEKYJIbI 3J€KTPOMArHUTHBIM U3JYyYEHHEM COOTBETCTBYIOLIETO
PE30HAHCHOTO CIIEKTPa, BO30YKIAIOIIET0 M COIPOBOXKIAIONICTO PEAKIINIO
BMECTO Karajau3aropa, JaBHO BUTAIOT CPEeIU KaTaIUTUKOB. B maHHBIX Tpynax
IPEACTABICHO OJHO M3 BUACHHUH ATOI MPOOJIEMBI, KaK IMEePCIEKTHBHOTO Ha-
IIPABJIEHUS PA3BUTUS XUMHUUYECKOW TEXHOJIOTUU.

YBaskaemblil EBrennii Anexcanaposud, Bammm paboTs! B o61actu nHppa-
KPacHOM CHEKTPOCKONUH B T'ETEPOT€HHOM KaTalu3e MCIOIb30BANINUChH JUIS
000CHOBAHUS MpPEASAraeéMbIX 3/1€Ch METOJOB UCCIICAOBAHUIN JTy4eBOM aKTH-
Baiuu. byny BecbMa mpu3HareseH, (KOHEYHO, €CJIM 3TO COCTaBUT Julsl Bac
HHTEPEC), E€CIIU NMPUILLIETE PELIEH3UIO.

C yBaxkeHueM,
BrIBIIHNIA BRITTYCKHHK M aCTTUPaHT Kadenpsl karanuzatopos JITU um. Jlen-
copera (1980 r.), maBHBINM XpaHUTEIh PoMaHOBCKOM 00cepBaTOpuu, KaH-
AT TEXHHYECKUX HayK

Anexcandp Apkaovesuyu Mockeun
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I'my6okoyBaxkaemblii Anekcanap ApkaabeBuy!

[Ipoury M3BMHHTH MEHs 3a IJIUTENBHYIO 3aJEpKKy C OTBETOM Ha Bamry
mpock0y M0 M3AaHHOW BamM paboTe «XWMHUYecKas KWHETHWKa JIydeBOW aKTHBa-
uuny». [IpyunHa HEe B OTCYTCTBHHM BPEMEHH WM 3aHATOCTH, a M3-32 TIIyOOKOTO
o0mymbIBaHUS Bompoca. M3ioxeHHoOe B paboTe CyIIeCTBEHHO NMPABWIBHO, HO 110
yKa3aHHBIM Bamu nmprdmrHaM 10CTaTOYHO JAJIEKO OT MPAKTHKH, 32 UCKIIIOUCHUEM
O0JTy4eHHsI XUMHUYECKUX CHCTEM BHIUMBIM M YIbTpadnoneToBeiM cBeToM. [l
OOJIBIIMHCTBA XMMUUECKUX PEAKIMid SJHEPT sl aKTHBAIMS HAXOJUTCS B IMANa3oHe
30-200 x/{x/MOIb. DTOT PHEPreTHYECKHH JMara3oH COOTBETCTBYET BOJIHOBBIM
guciam 2500-16000 cm!. OxHako, xapakTepHble KOJIeOaHUs VISl OPraHUYeCKUX
Mosiekysn B obOmact CH BajeHTHBIX KojeOaHHI OTBEYAOT BOJHOBBIM YHCIIAM
2800-3100 cM™!, a sHeprum akTHBAI[MU [JIsl POIIECCOB CBA3AHHBIX C PA3PHIBOM
9THX cBs3eit coctapisoT 16000-25000 cm!. D10 03HavaeT, uto Bo30yxacHHe K
ceetoM C-H cBsi3m HETOCTATOYHO C TOYKM 3peHust 3Hepretuku. B obmactu C—C,
C-O xonebanmii 4acTOTHI XapakTepHbIX kosebanuit 1200-700 cm~!. To ecTh cHOBa
HEI0CTaTOYHO 3Hepruu. I10CKOMbKy BpeMs KHU3HH KOJIeOaTebHO BO30Y KICHHBIX
Monekyn meree dem 10-1 cex. Dra sHEprus HE MOXKET OBITh HCIIONB30BaHA IS
YCKOPEHUSI XUMHUYECKOH pEeaKIiH.

Ha nepBbiii B3misin 370 monHbld Tynuk. OIHAKO, €CliM B3MISHYTH Ha 3TOT
IIPOLIECC C JIPYTOi CTOPOHBI MPOCMATPUBAIOTCSI HEKOTOPbIE TIEPCIEKTUBBI HE JUIs
YCKOPEHUSI peakinii, a yisl yIpaBJICHHs CENISKTUBHOCTHI0. Harrpumep, MbI nmeeM
BBICOKOTEMITEPATypPHBIA MPOLIECC MPEBpaIlIeHHs YIIeBOJOPOJOB: METaHa, dTaHa
u nponana. [To yacroram CH BaneHTHBIX KojeOaHUI METaH PE3KO OTIIMYACTCS OT
stana u mpomana (3019 u 2960-2970 cm!). 1o sueprum paspsia C—H B 3THX
MOJICKYJIaX pa3jinuue CBs3eH, BHIPQKEHHOW B OOpAaTHBIX CAaHTUMETpPaX, Pa3HHUIA
Bcero 1500 cm!. MoKHO OKHIaTh, 4TO IPH TEMIIEPATypax ONM3KUX K PEaKIHH
00pa3oBaHusl PAAUKAIOB OOIyYeHHE CHCTEMbI ¢ gactoToi 3019 cm~! mo3BoiuT
aKTHBUPOBATh METaH U HE 3aTPOHYTh ATAH M NponaH. Paankansl Mmetana OyayT co-
EIMHATHCS C MOJIEKYJIAMH, HAlpIMeED, 9TaHa, B PE3yJIbTaTe Yero 9TaH MPEBPATUTCS
B TIPOMaH M 00pa3yeTcsi NEHHBIH MPOIYKT JUIsl MOIy4YeHHs IporieHa. B memxom,
MOJTydaeTcsi, MOJHOCTBIO aKTHBUpOBaTh Monekynsl MK cBetom He ymacrcs, HO
JIONIOJIHUTENBHO 100aBUTh SHEPTUIO B HY)KHOM HAIPaBICHUH MOYXKHO.

S npeutarato Bam, ¢ 9T0I TOUKM 3peHMs, paCCMOTPETH Apyrue OJIM3KHUE K MPo-
MBIIUIEHHOCTH XUMUYECKHE PEaKIIUH 1 MOXKET OBITh MOXKHO Oy/JIeT HalTH peaKiuH,
JUIA KOTOPBIX Bamu HCCIICA0BAHUA MOTYT HaWTH MMPUMEHCHUEC, a CJIEA0BATCIIbHO
(uHaHCHpOBaHUE.

C yBakeHHEM,
I'maBHBII HaydHBIA COTPYAHUK JTaOOPAaTOPHH CIICKTPAITBLHBIX MeTooB MHCTHTYTA
karamm3a uM. [. K. BopeckoBa CO PAH, moxTop XUMHUYECKHIX HayK

Eseenuil Anexcanoposuu Ilaykumuc
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