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CtpoeHne u ssBomwouun Becenennok. 3ennpnoruw §. B.,, Hosukos H. M., T@aas-
Has pefakuHs GH3HKO-MaTeMaTHYeCKON JiHTepaTypH H3Aartesibctea «HayKas, 1975, 736 cTp.

KHHra nocesineHa KOCMOJIOTHM — HayKe O CTpOeHMMM H SBoJiouMM Bcenenmoli. B melt pac-
CMaTPHBAIOTCH KAK KJIACCHYECKHE OCHOBH KOCMOJIOTHH, TAK H ee HOBeflHe NpoGieME: TeopHS
pacuiHpsionleficss ropsiveit Beenennoll, npoGiieMa CHMryJiipHOrO COCTOHHHS B TpouioM, ¢dbHsH-
HeCKHe TNpOoUEcCH HA PAHHHX STANIAX KOCMOJIOTHUECKOrO DaclIHpEHHsl, TDABHTallHOHHAsl He~
ycToiluHBOCTE H OGpa3opanue raftakTHK. C noctaTouHoll nosHoTOoH M HarAAAHOCTBIO PACCMOTPEHBI
H KJacCHYeCKHe NpOGJieMH: reOMeTDHsI MMpa, JABHIKeHHe BeIleCTBA H PaCNpOCTPaHEHHE CBeTA
B pacunpsiiomeficn Beenennolt. B pocrynHolt ¢dopme npuBonsiTes cBefieHHsi Ha oluwell veopHHK
OTHOCHMTESIbHOCTH, TEOPDHH 3JieMEHTAPHHX YacTHIl, PH3HUECKON CTATHCTHKH.

KayecTpeHHasl CTOPORA H3JlaTaeMHX B KHHre npoGsieM AOCTYNHA LIHPOKOMY KPYTy WHTaTe-

nielt ¥ nipepcrapsisier O6NleNo3HaBaTesibHEIN HuTepec. Vasioxenne TeOpHH cOBpeMeHHON KOCMOJIO-
THH, ee HaGnIoflaTeIbHEX OCHOB DPACCYHTAHO Ha CNELHAJMCTOB — (PHSHKOB H aCTPOHOMOB, &

TaKKe Ha CTY/IGHTOB CTAPIIHX KypCOB, aCrHpPa”rTOB M npernofasaTesiell. Kuura pnaer noaro-
TOBKY, HEOOXOAHMYIO AJSl CaMOCTOATENbHOR PaloThl,
Pucyukos 67, Tabnuy 17.

© TnaBnas pepaknus
20605-058 185-74 (pH3HKO-MaTeMaTHUeCKOf JIMTEpATYpHI
053(02)-75 n3paresnbcrBa « Hayka», 1975 r.
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NPEAUCJIOBHE

CoBpeMeHHasl KOCMOJIOTHS TpelcTaBiisier coboft oGwHpHYI0 ObICTPO
pasBHBAIOLLYIOCST  00JIACTb  3HAHHUS.

Teopernueckoll OCHOBOX ee SIBUAMCH KOCMOJIOTHUYECKHE MOJENH CO-
peTckoro matemarika @puamana, a Habonare bHOH 0CHOBO — Habuo-
neHust Xa66Js1a KpacHOro CMellleHus B CeKTpax ranaktuk. Eciu kune-
MaTHKAa 3BOJIOLNHOHHDYIoUiel BceeHHOH cTasia U3BECTHOH JECATKH JIeT
HA3aJl, TO HccaenoBaHue GU3UKH MPOLECCOB B paciuupsowefica Beenel-
HOH MOJIYYHJIO HAleXHYl0 HaOJIoNaTeNbHYI0 U TEOPETHYECKYIO OCHOBY
TOJNLKO B MOCJIE[IHEE BPEMS.

Hcrekinee necaTuNeTHe NPHHEC/IO NOATBepHKAEeHHE TEOPHH TAK HAa3bl-
Baemoit ropsiueit Becenennoii. B obuiux ueprax coBpeMEHHOE COCTOSIHHE
u Gukaiiee nmpouutoe BeeseHHo# MOXKHO cuHTaTh H3BECTHBIM. JlocTur-
HYTBHl pe3yJIbTaThl HENPEXOSLIero 3HAYEHHs, HABEYHO 3ayMCJIEHHblE B
30J10TOH (POHJL HAYKH.

OnHaKo 3TH JOCTHXKEHHS NMPHBEIH K BO3HUKHOBEHHIO HOBBIX NpOO-
jgem. Havancs HeoObluafiHO aKTHBHBIE IUTYPM 3THX npobseM, Obl1H
NpeNnpHHSTH pasHooOGpa3Hbie MOMLITKH pa3paborku GoJee riybOKHX
H 6oJiee TPYAHBIX BOIPOCOB, OTHOCALMXCH K CHHTYJ/ISIPHOMY COCTOSIHHIO
B flaJiekoM npouioM BeeneHHoH, K npo6ieMe BO3HHKHOBEHHS T'ajaKTHK
H K JIpyrHM 3ajauam.

HccnenoBanue KocMOMOrHYecKoil CHHTYJISIPHOCTH HMEET NMPHHIUITH-
aJbHOE 3HAueHHe. JTO COCTOsTHHE YjaJeHO OT HAc Mo BpeMeHH GoJee
ueM Ha 10 Munsuapnos Jer, Onnako Henb3si 3a0bIBaTh, YTO Ka)<aas
YacTHua (HJIH ee MpelkH) BhILA 13 TOPHUJIA CHHrYJspHocTH. Hacros-
uee 1 6ynyuiee BeenenHolt 3aBHCAT OT e€ NPOLIOTO, a C/EI0BATENBHO,
33BHUCAT OT CHHTYJIIPHOIO COCTOSIHHUSA.

CoBpeMeHHast KOCMOJIOTHSI HCIONb3YET BECh apceHal (u3HYECKHX H
aCTpoHOMHYeCKHX 3Hauuil. Cramwas KJjaccHuecKoli Teopusi ropsuei
Bcesiennoii Henonbayer ofuiyio T€OpHIO OTHOCHTEIBHOCTH, TEPMOAHHA-
MHKY, TUIPONMHAMHKY, TEOPHIO MJa3Mbl. B HCC/AEeNOBAHUAX, MOCBSLLEH-
HBIX CHHTYJIIPHOCTH, WHPOKO HCIONB3YIOTCS Gosee Mosionple 06nacTH
(u3uku, BK/MOYAs TeOPHIO KBAHTOBLIX nonelt. [pennaraemMas MoHOrpa-
¢us1, nocesimiena Gypro passupalouiefics HayKe, 103TOMY, €CTECTBEHHO,
B KHHI€ COCECTBYIOT NMOYTEHHble YCTAHOBHBLIHECS TEOPHH, HMEIOLIHE
BO3pact Gosiee noJiyBeKa, U FUIOTE3bl, €BA BbILIEAUIHE H3 MJIaJI€HYECKO-
T'0 Bo3pacra, uxorna nporusopeyauiye npyr apyry. Yacrtu Moxorpagus,
B KOTOpbIX OnucaHbl OCHOBHbIE HAG/IONATE/bHbIE HAKTH M KNACCHYECKHE
TeOpUH, NO/KHE BXOAHTDL B 00iL,c0o6pa30BaTe/bHbI# MUHHMYM KaxX10rQ
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acTPOHOMa H JlaXe — MO HalleMy YOeXAEHHIO — Kaxaoro ¢usnka.
C npyroii cTopous!, B noJHOM o6beMe MOHOTpadus felicTBUTeNbHO Heob-
XOfMMa JIMIIb TeM, KTO paGoTaeT WiH HaMepeH paboTaTh B 06/1aCcTH KOC-
Mosiorid. He 3amensis mOAHOCTBIO OPHIHHAJBHYIO JIUTEPATypy, MOHO-
rpaduis AaeT JOCTATOYHO MOJHOE IPENCTaRJIeHHE O COCTOSHHH KOCMOJIO-
FHH H OCOBEHHO TeopeTuyecKof KocMosiorid Ha 1974 ron.

CoennHeHHe TAKHX pPasHOPOAHBIX 33Aau OKas3aloch HeobbluaiiHo
TPY/AHBIM; COBEPLIEHHO HepeasbHEM OKa3aJoch MepBOHayasbHOE HaMe-
peHiie aBTOPOB repepafoTaTh A/s AAHHOFO M3[aHHS KOCMOJIOrHYeCKHH
pasfen nameii kuury «PengTusucTckas actpodusuka» («Haykan, 1967).
Momnorpaduio npuiloch MUcaTh 3aHOBO. Hecmorpsi Ha GoabIofi o6nem
KHHIH, aBTOPaM TOJBKO € GOJBIIHM TPyAOM YHAJOCh OXBAaTHTh BCE
pasfiesiti COBPEMEHHOH KOCMOJIOTHH.

Kak 1 B HaluX npeabiAyu{HX KHHIax, Mbl CTPEMHUJIKUCh HAPALY C Ma-
TEeMATHYECKOH TeOpHel MpOoLeccoB 1aTh HAMVISIHY IO HHTEPIIpeTalHIo Teo-
pHH H, 0COGEHHO, N0Ka3aTh, KaK NnpuMeHseTcs GOpMadi3M TeopUH B pe-
WEHHH KOHKDETHHX 3ajau. B sakimouenue Haux ONpaeiaHuii mo
MOBONY TPYAHOCTel HANMKMCAHHS MOHOrpaduil TAKOIO pona NpHBENeM U3
BBejleHHA K KHHre KenJepa «Hosas acTpoHomus, OCHOBaHHAs Ha NpH-
ynHax, i DusuHka Heba» Cienylylo 3/J000NHEBHYIO LMTATY:

«B HacTosiuiee Bpems Kpaline Tskesla yyacTh TeX, KTO MHILIET MaTe-
MaTHyeckHe, OCOGEHHO e acTpoHOMHuecKHe KHUrd. Ecnu ue cobnro-
naercss HeobxoHMas CTPOrOCTh B TEPMHHAX, MOACHEHHAX, A0KA3ATeb-
CTBaxX W BBHIBOJAX, TO Kuura He OyfeT matemaTtnyeckoii. Ecan xe crpo-
rocTb coGJiofieHa, TO YTeHHe KIHIH CTAHOBHTCH OYeHb YTOMHUTE/bHBIM,
0COOEHHO MO-JATHIHN, KOTOpas JIHLIeHA NpeJecTH, CBOACTBEHHOI Fpeye-
CKOH mHCbMenHOIl peud. [losTomy cefiluac OYeHb PeRKO BCTPETHILb
NONXOALINX YHTaTeNell, 60NbUIMHCTEO XKe NPEANOoYyHTaeT BOOOUIE VKO-
HATbCA OT YTEHHS».

B pa6ore Han MoHOrpadHeil Mbl NO/Ib30BANIHCh HEH3MEHHOH MoJIepK-
KO HaLINX COPaTHHKOB U3 OT/eJa TeopeTHuecKoii acTpodusukii Mucru-
TyTa npukaagnod matematnku AH CCCP u VHctutyTa KocMHueckux
uccaenosannfi AH CCCP, ocob6enno A.T. [lopomkesnya u P. A. Cio-
Hs€eBa, COBMECTHO ¢ KOTOpHIM HamucaHa IJ. 8. BecbMma nosnesHp! Grbi-
JIH Takxe 0OCYyXJIeHHs H JHCKYCCHH ¢ cotpyanukamu KU, TAUIII,
OHAH, UTO, UOI, npyrHx HHCTHTYTOB, a TAKKe C 3apy6eXKHBIMH
KOJLJIeramu.

Mbl  mosb3yemcsi cayuyaeM noGJarofiapuTh PElAKTOPA KHHIH
M. I'. Bupko 3a nomoup npy NMOAFOTOBKE PYyKOMHCH K MEYaTH.

H. B. 3eavdosuy,
H. JI. Hosuros
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HayuHas KocMoJIorHs NOSBHIIACh 3HAYUTENBHO 032Ke APYTHX aCTpO-
HOMMYECKHX JHCLMIUIHH, HO, HECMOTPS HA 3T0,— a MOXeT ObITb, HMEHHO
BCJIE/ICTBHE 3TOFO — B HAcToOsiliee BpeMsl pa3pabaTeiBaeTcsi OCOOEHHO
HUHTEHCHBHO H IPHHOCHT OTKPHLITHA OFPOMHOIO 3HA4YEHHS.

B HacTosleM BBEIEHHH MBI [ONBITAEMCH MOKa3aTb CTPYKTYPY H J10-
ruyeckHe CBS3HM COBpeMEeHHOH KOCMOJIOTHH, NOJHOCTHIO OTKA3HBAACH OT
HCTOPHYECKOrO NMOPALKA H3JIOKEHHs (a 3a0HO H OT CChUIOK Ha JIUTepa-
TYpy, KOTOpble OylyT NPUBE/EHE B COOTBETCTBYIOLHX MecTax, NpH MOL-
pobHOM H3JI0KeHHH Bonpoca). Belpaxkasicb kKpaTko, nmpouuioe Bcenen-
HO/i GeCKOHEYHO HHTepecHee MPOLIIOr0 HaykH O BceseHHO.

BaxneiiluM ¢axkrtoM siBisiercs HabJiofiaeMast H3OTPONHUsSI CBOHCTB
Bcesennoit, He3aBUCHMOCTb BHIUMOI KapTurbl Beenennol ot nanpasJe-
HHS Jlyya 3peHusi. ITOT (PaKT OTHOCUTCHA KaK K ofliemy pajHOH3Jydve-
HHI0, NpOHU3bIBaLleMy Bcio BceeseHHylo («pesHKTOBbL (OH», O KOTO-
pom noppobHee cM. HHXKE), TaK H K JJIHHHOBOJIHOBOMY PaflHOH3/1yY€HHIO
OTAe/bHbIX HCTOYHHKOB (yCpeIHeHHOMY IO IvIouankaM Ha Hebe, co-
Jlep2Kal{iM MHOTO HCTOYHHKOB) H K PEHTFEHOBCKOMY H3JIyUeHHIO, Hpo-
HCXOX/IeHHe KOTOPOro elfe He BIIOJHE fCHO. DTH BUH/BI H3/Y4YeHHS MPH-
XONAT K HaM C HaHOOJIbIIUX PACCTOSIHUH; OTK/IOHEHH S OT U3OTPOIHH B HX
HHTEHCHBHOCTH He mpesbimaiotT 1% —0,1%.

Cnenyroumui mwar x NMOHHUMaHHIO CTPYKTYpbl BceseHHOH comepxuT
FPaHIHO3HYIO 3KCTPano/snuio. Mul 3HaeM, yto BMecTe co Beelt CosnHeu-
HOH CHCTeMOH HaXONHMCSi B CIHPAJIbHOM rajlakTHKe, KOTOpasi B CBOIO
ouepeNb BXOAHT B CKOILJIEHHE FafakTHK. Mbl BUIUM JIpyTHe CKOIJIEHHSA
FaJlakTHK, PaccesiHHble B pocTpancTBe. OfHAKO U3OTPOIHA PEIHKTOBO-
FO H IPYTUX BHAOB H3Jy4YeHHH, NPUXOLALUIHX U3[a/NeKa, siB/sieTca GoJiee
dyunamenranbuofl, ueM HeONIHOPOAHOCTb OJMKalIHX HAM OKpecTHO-
CTeif: pacnpenenenue CKOMIEHU raJakTHK Ha Hebe TOXKe NMpecTaBser-
Cfl B CpellHeM H30TPONMHLIM. ECTeCTBEHHO NpeAnonoxuTh, uro Beenennas
OlHOponna B 6o/bmKX MacmTabax, XOTA M HEONHOPOLHA B MaJjloM.
Hab6umonaemyio u30TponHio uaayyenHus MOXHO IIPHBJIEYD /1 TOFO, YTOGHI
AdTh KOJIHYECTBEHHYIO OLEHKY CTENCHH OHOPOLHOCTH; OTKJIOHEHHS OT
OLHOpoaHOCTH oKasbiBaloTcsi Mewbine 1% —0,1% B macinra6e nopsinika

0% ceerosux Jer.

Hyxno NO[YepKHyTb, 4TO HabjionaTenbHble JAHHLIE HA TepBbIH

B3N/, camu no ceGe He MPOTHBOPEYAT MPENONOKEHHIO O ChepHUeCKOl
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CHMMETPHH Miipa. MOXHO NPEANONOXKHTb, YTO B LEHTpe HAXOAHTCH
3emas (Conueunas cucrema, ['anakTuka), CpeiHss MJIOTHOCThL BELIECTBA
BO BcenenHoil 3aBHCHT OT paccTOSTHUSA /IO [IEHTPa, HO He OT HaNpaBJeHHs .
BriGop onmoponHofi Monen# BMecTO MoOjenH ¢ LeHTpoM B ['anaktuke
HNPOHCXO/IWJ Ha NEPBbIX LIArax pa3BHTHS COBpPEMEHHOH KOCMOJIOFHH MO
obuieduIocopCKUM NPHYHHAM: B CPEHHE BEKa eCTeCTBEHHBIM Ka3asoCh
KaK pas npe.nosioXeHte O [eHTPanbHOM nonoxeHuH 3emiu. C Tex mop
rocrofcTeyouHe Guaocodckye B3rs/bl H3MEHHIHCh, Mbl CTaJH CKPOM-
Hee. Koueuno, yray6seHHbl aHanu3 BceX HaG/MI0AATENBHBIX AAHHBIX
NPHBOLMUT K BBIBOLY 06 ofiHoponHocTu BceesenHol 6e3 KakKux-u60 cChl-
JIOK Ha o0liHe KOHUENHH H aHAJOFHH M3 HCTODHH HAyKH.

Ilpuusip ofHOpONHYI0 MOneab BceseHHOMR, HYXKHO CHEJNATb BBIBOJIbI,
clenylouie s 3TOH MONENH H3 U3BECTHbIX (PH3HYECKHX 3aKOHOB.
31ech yMECTHO CHPOCHTh: HACKOMBKO MPAaBOMEPHO NOJIb30BaHHE H3BECT-
HBIMHM, YCTaHOBJEHHbIMH B snaGopaTopuu 3akoHaMu? He cnenyer Ju
OXKHAATh, YTO [P Nepexofle K rpanHo3HbIM MaciuTabam Beenennol caMu
35TH 33KOHBI NPHIeTc MeHATh? Takoe H3MeHeHHE 3aKOHOB (DH3HKH
B 60/blWHX Macmrabax MPOM3OLLIO, KOrJa BO3HHKJAH oO6llas TeopHs
orrHocuTenbHocTd (OTO) u mperncrasieHie 0 KpUBH3HE NMPOCTPaAHCTBA-
BpeMeHH. flcHO, YTO B GOJIBLIMX KOCMOJIOFHUECKHX MaciuTabax IOJpKHA
nposnBAATbCA KPHUBH3HA. Yxke B mpenenax ConneuHoit cuUCTeMbl (2 B
Hanbosee H30UIPEHHbIX, TOYHBIX ONbITaXx — H B naboparopuu) OTO naer
crneiitpryeckHe NONPAaBKH U HAXOLUT 3KCIEPUMEHTAJILHOE MOATBEpXK/e-
Hue. Tem cambIM nokasbiBaercst cnpapennusoctb OTO, a 3HauuT, u cie-
Iylolnee H3 Hee HCKpPHBJEHHe NPOCTpaHCTBa-BpeMeHH B GOJBIIHX Mac-
wrabax Bcenennofi. KpoMe nokasannoro ¢akta KpUBH3HBI NMpPOCTPaH-
CTBA Y BPEMEHH eCTb H He BbICHeRHHIH 10 HACTOSALLEr0 BPeMeHH BOMpoC,
cnenugrueckuii Las GonblIHX MacTaGoB,— BOMPOC O KOCMOJOTHYe-
cKofl nocrosuHofl. Kocmosornueckas nocTosiHHAS ONUCLIBAET onpene-
JIEHHYI0 (NOJOXKHTEABHYI0 HIH OTPHilaTeNbHYI0) TJIOTHOCTb SHEPTHH H
COOTBETCTBYIOLIEE JABJ€HHEe, MPHIHCHIBAEMOE BAKYyMy. DTO NPHBOAHT
K TOSIBJIEHHIO JIOMOJHUTE/NBHOrO OTHOCHTENBHOFO YCKOpeHHS (IIOJOXKH-
TeJIbHOTO HJIH OTPULATENbHOr0) MeKAY JIoObIMH [BYMS YacTHUAMH, 3a-
BHCSILILEIO TOJbKO OT PACCTOSHHUSA MeXy HUMH (HO He OT HX MacChl). 3TO
OueHb HeGOMbIIOe H3MEHEHHe 3aKOHA TSAroTeHHs He MoXeT ObTh 3a-
Meu€HO B J1aDOPATOPHBIX OMbITAX, ONHAKO JIsi IHHAMHKH Bcesnennoi
KakK [e/IOr0 M3-3a OFPOMHOCTH PAacCTOSIHHA KOCMOJIOTHYECKasi moCTOsIH-
Hasi MOXET GpITb CyLIECTBEHHOM,

TlosiB/ieHte HOBBIX 3aKOHOB M HOBbIX 0600UieHUil B (U3HKe BCerna
GblJIO CBfI3aHO C TEM, YTO CTapble 3aKOHBl BCTYNAJNH B HENPHMHPHMOE
NPOTHBOpPEUHE C OMBITOM WM OKasbIBaJHCh JIOFHYECKH, BHyTpeHHe He-
3aMKHYTbIMY H HENMPHFOAHBLIMH B HOBOI obsactu. Tak O6bl1O, KOraa no-
KBaHTOBAsl QUIUKA CTOJKHYJACh C yJabTpadHOJNeTOBOR KaTtacTpodoll B
33aKOHE H3JIyYeHHs U ¢ HeoOBACHHMOH CTaGHIbHOCTLIO aToMOB. Tak
Obl/10 1 TOFJla, KOFla noTpe6oBaioch pesisTHBHCTCKOe 0600IeH e ypaB-
nenus [lpenunrepa nas Gospmux ckopocreii. IlopofineM ¢ Takoit mep-
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KOH K ofueft TeopHH OTHOCHTELHOCTH: npHuMensis ee K 6esrpannyHoi
BcenenHofl, Mbl He CTaJKHBaeMCsl HH C BHYTREHHHMH JIOPHYECKHMH ITpO-
THBOpEYHSIMH CAMOH TeOPHH, HH C KAKHMH-JINGO BOMMIOLIMMU IIPOTHBO-
peuHsiMH MexAy Teopuelt H HabnoneHusiMH. [163TOMY NpencTaB/sIOTCS
HeoBOCHOBAHHBIMH NpeRNnoJoKeHHst 0 HeobGxonumocTH usMenenuss OTO
HnpH NMPHUMEHEHUH ee K KOCMOJIOTHH (ec/H He CYMTAThb BOIPOCA O KOCMO-
JIOTHUECKOH NOCTOsIHHOH — Bornpoca, crosiuero B pamMkax OTQO). Her
HUKaKHX HabJonaTe/bHbIX 1aHHBIX, YKA3bIBAIOU{UX HA OFPaHHYEHHOCTD
npuMenenus OTO k macwrabam Beenennoit *).

ABTOpBI XOTAT NMONYEPKHYTh «OPTONOKCAJBHOCTE» CBOEl TOUKH 3pe-
HHUA. MBIl He COrJIACHBI C MOSIBJSIOU{MMHCS BPEMsl OT BPEMEHH T€OPHSMH
0 HapylleHUH (pyHIAMEHTAJbHBIX 3aKOHOB (PU3UKH, HAllpUMep TeOpHS-
MH O NIOCTOSTHHOM POXKJIEHHUH BeLeCTBa «M3 HHUEro», (4 MPUTOM BAAJH OT
CHHFYJISIPHOCTH — TeOpUs cTaluuoHapHOH BcesneHnoil), Hnu ¢ TeOpHsIMH
00 yMeHbILIeHHH NOCTOAHHOH TATOTeHHA. KOHKpeTHbIe NPUYHHE Hallero
HEeCOrJIaCHSi H KPHTHKAa TaKHX TeopHuil nalorcs B V pasfiene KHHFH.

Hrak, onnoponuas u usorponnas Bcenennas moxer ObITb paccMmoTt-
pena B pamkax OTO.

Kak usBecTHO, cyuiecTByeT OGLIHpHOe CeMeHCTBO pelueHuH ypaBHe-
Hult JfHmrTelina, Ans KOTOPHIX XapakTepHa 3Bofouis BceenenHoil U B
TO Ke BpeMsi CBOHCTBAa OHOPONHOCTH U H3OTPOIMHH COXPaHSIOTCH C Te-
YeHHEM BpeMEHH.

Ha6nionenuss nmokasplBalotT, YTO MBI KHBEM B 3BOJIOIHOHHPYIOLEH
1 npHTOM pacumpsiouieiicss Beenennoit. Kpacnoe cMeilienne cnekTpalib-
HBIX JIMHHH CBeTa, NpUXOAALEr0 K HaM OT JlaJeKHX rajlakTHK, eCTb
cienctBHe nonep-addexTa, CBA3AHHOIO C TeM, YTO 3TH FajakTHKH yja-
Jstorest ot Hac. HoBeftie u3MepenHsi NOATBEPK/AI0T NPONOPIHOHAND-
HOCTb CKOPOCTH U paccrosuus: #=Hr, rie Benuuuna H HasblBaeTcs
nocrosHHoil Xa66ma. Bo Bcelt KHHIe MBI TpUHHMaeM ee papHOH
=75 kmlcex- Meeanapcex ~(4-10'7 cex)~1=(1,3-10* 2em)~*. Crosuas
B CKOOKax BeJHYHHA Pa3sMEPHOCTH BpeMeHH npHONH3HTENbHO COOTBETCT-
ByeT BpeMEHH paCIUHpPEHHS OT COCTOSHHA ¢ GONbLIOH NJOTHOCTHIO.
3ameruM, uyto nocrosiHHas Xa66aa u3BecTHA M3 HabJofeHuil ¢ TOY:
HOCTBIO no KpafiHeil Mepe 110 50% . Tlo nocjenHuM LAHHBLIM, BePOATHO
H=50 kmlcex- Mnc=(2-10" rem)~1.

*) Kak Mn yBHAuM, pENSITHBHCTCKAs KOCMOJIOTHSI NPHBOJHT K BBHIBOAY
O HEOGXOJHMOCTH B NPOLLIOM BO BcesnenHOH cOCTOSIHHSA, B KOTOPOM BEUECTBO HMEET
OTPOMHYIO [WIOTHOCTb, @ MPOCTPaHCTBO-BPCMSI — OIPOMHYI0 KDHBH3HY, TdK Hasbl-
BAEMOIO CHHry/sIpHOrO cocrosnius. B Takux catyaunsix OTO B ee uacrosuedi dopwme,
BO3MOJKHO, YK€ HellpHMEHHMA.

Hrak, Bcsi COBOKYMHOCTHL TEOPCTHUECKHX, SKCNEPHMEHTANbLHLIX M HAG/IONaTeN b
HbIX (haKTOB FOBODHT O MPHMEHHMOCTH (M3MUECKHX 3aKOHOB H OOIIEeH TEOPHY OTHOCH-
TENBHOCTH ISt ONUCAHHS 3BOJIOUMH BeesleHHOH «NOYTH ¢ CaMoro Hauaja pacluHpe-
HHS» — ¢ MOMEHTOB, KOTfd MACTHOCTh BEHIECTBA Ghiia MHOro Goawine saepHoH, T. €.
0> 10" 2/ca3 (yroymenne 5TOro «nouTH» CM. jfanee), H A0 HACTOSUIEro BpemeH. H
06 stoM nogpoGuo FOLOpHTCS JlaJiee,
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Pemwenus ypapuenuit OTQ corsnacyoTcs ¢ THHEHHBIM 3aKOHOM fi==
=Hr. ViMenno Takoil 3aKoy pacuipeHHs HeoOGXONHM LS TOrO, YTOOK!
Ha HpPOTSIKEHHU Bcell 3BOMIOLMH COXPaHAJHCh camble 06LiHe CBOHCTBA
perienus — ogHopoaHocTs M u3orponust. [lpu sToM npennoaaraercs
TaKXe, UTO ILIOTHOCTb H JlaBJeHHe BelecTBa Beslle OAMHAKOBLI, He 3a-
BHCAT OT INPOCTPAHCTBEHHBIX KOODLMHAT, HO NPH 3TOM 3aBHCAT OT
BpeMenl. O[IHAKO AJIS MOJHOFO pelIeHHs 3ajaud HEeLOCTAaTOYHO 3a1aThb
3TH CBONCTBA M 3HaueHHe HH; HeoOXOLHUMO 3HATH YHCJEHHOE 3HAUeHHe
NJIOTHOCTH BEI{ECTBA U NaBJIeHHs B HAcTosLlee BpeMs, T. €. 3HaTb CBOH-
CTBa BellleCTBA, 3aMOJIHSAIOEF0 NPOCTPAHCTBO, H 3HAYEHHE KOCMOJIOTH-
YecKoii MocTosiHHOH A.

Becema Bepositio, uto A>=(. B 3TOM cilyyae MOXXHO MOKasarthb, UTO
npu M0G0l MNIOTHOCTH BEL(ECTBAa JJIUTENLHOCTb 3BOMIOLHMH B MPOLLIOM
Menblie, yeM f/~!. BDynymas 3BOJIOIMSA CYL{ECTBEHHO 3aBHCHT OT CO-
BpeMeHHO[1 MJIOTHOCTH BellecTBAa: CYLIECTBYeT KPHTHUECKOe 3HayeHHe
NJOTHOCTH ., 3aBucsuiee o H (nns H=T5 kxm/cex- Mnc 310 KputHue-
cKoe 3HaueHue p,=10-2° 2/cx3), Takoe, uTO NpH p << p. paciuupenue 6y-
LeT MPONO/MKATLCA HeOTPAHHUYEHHO, a IPH P=>P. paciliHpeHHe CMEHHTCS
cXKaTHeM.

OT 3HaueHHs NJIOTHOCTH 3aBHCHT TaKke BaxkHoe CBOHCTBO Bcesen-
HOlt — ee o0Lias reOMeTPHUECKas CTPYKTYpa: KOHEUHOCTD HJlH GecKoHey-
HocTb. [lpu p=>p. Becenennas koneyna, xors u 6esrpanuyHa, nofpo6HO TO-
MY KaK KOHeYHa, HO He HMeeT rpaHHil noBepxHocTh wapa. I[pu p<lp, Bee-
JeHHas GeCKOHeYHa H B 5TOM CMbICJIe HE OTJIHYAeTCSl OT KJIACCHYECKOro
TpexMepHOFO eBKJIH0BA NpocTpaHcTBa. CnefoBaTe/IbHO, IJIOTHOCTD, Gy-
Llyuiee u reoMeTpHyeckas cTpykrypa BcesenHoit cBA3anbl Mex1y coboii.
B cnyuae KocMOsOrHuYecKOl MOCTOAHHOM, OTJIHYHON OT HyJIsl, CHTyaUHs
cJIoXkKHee: HalpuMep, PH orpele/IeHHBIX COOTHOLIEHUAX A H p BO3MOXKeEH
cnyyail koHeynoil Bcenennoit, KoTopoit TeM He MeHee B GynyuieM npes-
CTOMT HeorpaHHUeHHOe paciuupenve. 31ech BO BBeneHHH Obuio Obl He-
yMeCTHO BJaBaTbCA B MNOJHYIO KJACCHQHKAIMIO TAKHX PpeLIeHHH.

Kak Mbl yBUIHM fanee, onpefejeHue cpeiHell mJIOTHOCTH MartepuH
BO Bcenennoit npsamo u3 nabsoneHuil pasiHuHbIX OGBEKTOB — 3TO 3a-
Jlaya ouyeHb CJIOXKHAs, TAK KaK MHOTHE BH/bl MaTepHH HAGIIONATh OYeHb
TPYAHO.

B nmpuHuMne MOXXHO OnpefeNuTh KPUBH3HY NMPOCTPAHCTBA (4 3HAYHT,
U CPeHIOI0 IJIOTHOCTb BCeH MaTepHH) H PEIIMTb BOIPOC O CTPYKType
Bceenennolt, Ha6Gmonasi, Kak MeHsieTCsl IPKOCTb HCTOYHHKA (HamnpHMep,
rajakTHKH) C H3BeCTHOH aGCOJIIOTHOH CBETHMOCTbIO B 3aBHCHMOCTH OT
€ro pacCTOSIHHSI WJIM OT €r0 KPACHOTO CMelleHHs (IOCKOJNBKY OHO Hemno-
CPe/ICTBEHHO CBSI3aHO C paccrosiHHeM). B mollensix ¢ pasHoil KpHBH3HOH
NPOCTPAHCTBA 3Ta 3aBHCHMOCTL pasHas.

Teopuss pacnmpocrpaneHusi cBeTa H TeOPHS, YKasbiBawouias CBSi3b
MeX/ly CBOHCTBaMH a/eKHX OOBeKTOB M HAOGJI0NAEMbIMH BEJHYHHAMH,
SIBJISTETCS TeM pa3fes oM KOCMOJIOTHH, KOTOPbIii pa3paGoraH ¢ Haubob-
wel noaHoroll. B mpuHiMne n0craTtoyHo Obwio Gbl U3MEPHTb KpacHble
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cMellleHUs1 CIIeKTPa M NMOTOK CBeTa BCero RBYX JaJieKHX OOLEKTOB ¢ H3-
BeCTHOH a6CO/IOTHOH CBETHMOCTbIO — H MOR{O HalTH NOCTOsHHYI0 H H
IJIOTHOCTb P (mpH ycnoBuH, yto A=0; ecan A5=0, HYXKHO ewe OIHO
pabmonenue). JIns Toro uto6bl YCTAaHOBHTD CTPYKTYpPY Bceenennoii, sme-
CTO CBETHMOCTH MOXXHO H3MepATb YHCJIO OOBEKTOB 1JAHHOIO THIA B laH-
HOM 3JIeMeHTe TeJeCHOrO yrJia H B 3aJlaHHOM HHTepBaJie KPaCHOrO cMe-
L{EHHS, HO ONATb-TAKH /151 OOBEKTOB, 1JIs1 KOTOPbIX HEUTO H3BECTHO —
HMEHHO IJIOTHOCTh KOTOPBIX B MPOCTPAHCTBE H3BECTHA U3 HE3aBHCHMHBIX
coobpaxkeHuil. OHAKO 3Ta MpOCTas H ACHAA NMPOrpaMMa Jio CHX Mop He
npoBefieHa, H He TOJIbKO N0 NPHYHHE TeXHHYeCcKHX TpyaHocTted. Cyiiect-
ByeT rny6oKasi npHHUHIHKAAbHAS TPYAHOCTD, CBA3aHHAs C TeM, YTO Bce
HebecHble Tes1a 3BONMOHOHUPYI0T. Habimonas najsekue o6BeKThl, Mbl Ha-
6moaeM HX B 1AJIEKOM NMPOLLJIOM H MO3TOMY HE MOXKEM JlaxKe I OOheK-
TOB U3BECTHOTO THNA (FaNakTHKH, KBa3aphl) YKa3aTh C YBEPEHHOCTBIO HX
aGCOMMIOTHYIO CBETHMOCTb H YHCJIO B efHHHLEe 00beMa B MOMEHT, KOI/a
6LLIO HCHYLIEHO H3NyueHHe, NPUHUMAeMOe HAMM CErofiHs. .

TNoatomy conocTabJienye TeOpHH ¢ HaGMIONEHHAMH He MPUBEJIO K yC-
TaHOBJIEHHIO CTPYKTYpb! Bcenennoli. BMecTo 3Toro nosyuensl NoKasa-
TeJIbCTBA TOTO, UTO YAENbHAS NNOTHOCTL *) HaubGoJiee MOUHBIX HCTOYHH-
KOB 3HEPrHH BO BcelleHHOH — KBa3apoOB H PaJlHOMCTOUYHHKOB — B
NpoLLTOM Oblj1a CYL{ECTBEHHO (0 THICAYM pa3l) Gosbiue coBpeMeHHOI;
nocjeniue 8—9 MUIUTHAP/IOB JeT KBa3aphl BHIMHPAIOT, POXKIEHHE HOBbIX
KBa3apoOB He KOMIIEHCHPYeT yracanue CTapbix. J1isa ofbIYHBIX raJlakKTHK
MOXKHO INpefBHIeTb ropasno 6onbLIyI0 CTaGHNAbHOCTb, 3BOJIOLHOHHbIE
s¢dexTe Menbie. PaccTosiHUA, HA KOTOPLIX MOXHO HabmonaTh rajak-
THKH, MaJIbl O CPABHEHHUIO C KOCMOJIOFHUeCKUMHU MaciuTabaMi, U 3BOJIO-
IMA UX 32 BpeMsl pacHpoCTpaHeHHs CBeTa Ja)ke OT HauboJsiee NasieKUx
JI0 HaC He OYeHb BeJHKa, HO MeHbllle H KocMostornyeckue adxpextol. Ilo-
9TOMY OKOHYATe/IbHO CTpYKTYpa Beesnennoil 10 CHX NOp He yCTaHOBJIeHA.

HMrak, nis onpenenenus crpykrypsl Bcenennolt nmpuxomurcsi Bep-
HYTBCA1 K TPYAHOH 3ajlaye HaXOXKIEHHs cpelHell MJIOTHOCTH MaTepHH
nyTeM HENocpencTBeHHbIX HAGMIOAEHHH pa3J/IMYHbIX HeGecHbIX TeNl H H3-
JiyyeHuit Bo BcesnenHoi. dTH HabmoneHus HeoOGXOAMMBI ele no OfHOH
NpHUKHE,

Pa3Butie KOCMOJIOrHHM HEOTHEJIHMO OT BOMPOCA O MaTepPHAJbHOM
cocrase Beenennoit. [1ns nunaMuky BeeseHHO IOCTATOYHO 3HATh OfIHY
JIHIIb BeJMYHHY — CPEIHIOI0 MJOTHOCTb, HO I NMOHHMaHus (¢H3Hue-
CKHX NpOIeccOB HYXKHO 3HaTh, KaKue YacTHUBI 3aNOJIHAIOT BeeneHuyo.

CpenHsist IIIOTHOCTD BellleCTBA, HAXOAALIErOCs cefiyac B ralakTHKaX,
NpuGnusuTensHo H3BecTHA, Ecay ero «pasMasaTb» Mo BCeMy MPOCTPaHCT-
BY, TO 3Ta BeJIMYHHA COCTABASET OKOJO (3—B)-10~3 2/cu3, 1. e. B 20—
30 pas Menbiue KpHTHYecKoit. B caMoe mocnefiHee BpeMsl YKasblBaeTcs,
YTO ranakTHKH, BO3MOXHO, OKpYXKeHbl KOPOHAMH, COCTOSIL{HMH, Bepo-
\*

*) KosmyectBo HCTOMHHKOB, NpHXOASAHXCA HA PHKCHPOBAHHYIO Maccy BEILECTBa
B0 Beenenuop.



16 BBEINEHUE

fITHO, U3 3Be3J| MaJOH CBETHMOCTH, IIPH y4yeTe KOTOPHIX CpelHsisl IJO0T-
HOCTb MOXET YBeJHYHTHCS B HECKOJbKO pa3. Macca rajaxTuk ompe-
NeJISeTCs U3 aHaJ/IM3a JBHXKEHHSA 3Be3]l M ra30BbIX 06JIaKOB B €CTECTBEH- .
HOM INIPE/NOJIOKEHHH, YTO BO3PACT raJlakTHK BO MHOro pas GoJiblie me-
pHoza obpauieHus mo rajakTHueckoi opbure. Takoi crnoco6 mosBoJser
ONpeNeNUTh CYMMapHYIO MacCy raJakTHKH, BKJIOYasi HeBUIMMbIE (JOPMBI
MarepHus, HanmpuMep Horacuide 3Bsesipl *). Macca ranakTHkd mpHOJIH-
3HTEIbHO paBHA CyMMe Macc MOKOsi 6apHOHOB (HEATPOHOB U IIPOTOHOB),
BXOJSILIHX B €€ COCTaB; TAKHM 00Pa30M MOKHO MOJNYYHTh CPENHIONO MJIOT-
HOCcTh GapHOHOB BO Bceenenno#t — nopsinka 3-10-7 ¢cu~3 B Hacrosiiee
BpeMms.

BbicKasbiBa/IoCh HpEANnoJIOKeHHe O 3apsiloBOH cumMeTpuu BceneH-
HOH, T.e. O CYIIeCTBOBAHHH OJMHAKOBBHIX B CpefHEM KOJHYecTBax
YacTHIL ¥ aHTHYacTHI. Hy>XHO MOQuepKHYyTb, YTO anpHOPH C TOUKH 3pe-
HHUS TEODHH 3JIEMEHTAPHBIX YACTHL[ TaKoe IPEAIOJOoXKeHHe BO3MOXKHO,
HO BOBce He 06si3are/ibHO. CrenHaNbHO NMPEANPHHHMANHCh MOHCKH 3(¢-
(eKTOB aHHHTHJISIMH YaCTHLL M aHTHYACTHI[ B POCTPAHCTBE MEXKAY ra-
JIaKTHKaMH, COCTOSIIUMH U3 BelleCTBa, H rajJjakTHKamMH, COCTOALIUMH H3
aHTHBeLEeCTBA. ITH NMOUCKH JaJH OTPHIIATE/NbHBIH Pe3yabTaT, H I03TOMY
GoJiee BepOATHLIM B HACTOslIIlee BPeMS NPEACTABJsETCS NPeANnoJIoKeHHe
0 3apsloBO-HeCHMMeTpHuHOH BcesmenHo#f, B KOTOpOH aHTHOGAPHOHLI
MMEIOTCS JIHIIb B HUYTOXKHOM KOJIHYECTBE B COCTaBe KOCMHYECKHX JIyYeH.

Ha6umonenys nokaseiBaloT Ha/lMyHe HHTEHCHBHOTO PaJHOU3JydeHHs
B CAHTHMETPOBOM H MHJIJTUIMETPOBOM JHANa3oOHe; 5TO H3JydeHHe Hesb3s
ApUMHCaTh KaKHUM-IH00 OTAeNbHBIM HCTOYHHKaMm. Ilpennosaraercs,
YTO 3TO U3Jy4YeHHe SIBJsIeTCS MEPBHYHBIM U CYIeCTBYeT, HauyHHAasl C BeCh-
Ma paHHell cTajuy 3BoJoly BeeseHHOH, Tak e Kak Ha paHHeH cTaiuu
yKe HMeJuCb Te GapHOHBI, KOTOpble 3aTeM BOLLIH B TaJaKTHKH.

OcHOBBLIBasiCh Ha HAO/MOLEHHSIX H HEOOBILOH TEOpeTHYeCKOH sKeTpa-
MOJISIIMH, MOMHO IIOACYHTATb IJIOTHOCTb HEPBHYHBIX (PETHKTOBBIX)
¢orToHOB, OHa OKasbiBaercsi paBHOH ~400 B oxHoM cm?®, uto B 10—
10® pas GoJblue cpefHeit NIOTHOCTH 6apHOHOB BO Bceenennoi. Penukro-
BO€e H3/yyeHHe COOTBETCTBYeT TePMOAMHAMHUYECKOMY DaBHOBECHIO NpPH
2,7°K. Cpennsis sueprusi ¢oronos oxkoso 0,001 36, n0THOCTL SHEPruu
u3nyueHusi e=4-10"13 spe/cu3, 0 MO NMPHHIHUNY SKBHBAJEHTHOCTH COOT-
BeTCTBYIOlIas IUIOTHOCTb Macchl p,=¢&/c2=5-10~% 2/cu®. Takum oGpa-
30M, B HacTosimee Bpems Bman H3/IyueHHs] B OOIyI0 MJIOTHOCTb
BecbMa MaJl.

Bosbmias Teopernyeckasi M HabjiojaresbHas paboTa 1O onpenele-
HHIO IJIOTHOCTH MEXTaJlaKTHYeCKOro rasa B HacTrosiiee BpeMsl eie
He 3akoHyena. CozepkaHue HeATpaJbHOro BOLOPO/A B 3TOM rase Becbma
MaJo, ras IpaKTHUECKH MOJHOCTBIO HOHH30BAH, €ro TeMIeparypa, npei-
[OJIOXKHTEJIBHO, JIEKHT B mpefenax 2-10¢<<C T<3 10¢°K. Takoi#t ras

*) OTMeTuM, OAHAKO, YTO 3TO OTHOCHTCS K Macce BHYTPH raJaKTHKH: Macca B BO3-
MOXHOM KODOHE, OKpYXKaloue#l rafakTuKy, He NOBIHSCT HA IBHXKEHHE BO BHYTPeH-
Hell yacTH H, CIEJOBATENbHO, HE MOXET ObITh ONpeAe/eHa MO ABHKEHHIO B 9TOH YacTy.






