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ero nepudepry y4acTBYIOT M KBAHTBI CKPBITOIO H3Iy4YeHUs, MpUYEeM pacluupeHue BcenenHoi
IIPOUCXOJUT CO CKOPOCTHIO PACIIPOCTPAHEHUS CBETA B BAKyyME.
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@du3nKa Kak HayKa M KaK yueOHBIH IpeaMeT UMEeT JeJI0 C MPOCTEHITNMH MaTepHaIbHBIMU
CTPYKTypaMHl U HCXOJHBIMH (QopMaMHu JBWXKeHUs MaTtepuu. X 3akoHomMepHOCTH (Qu3uKa
OTBICKMBAET U 0000IIAeT B PU3HMUECKUX MOHATHSIX, 3aKOHAX, TeopHsiX. [101Bo/Is HTOTH My TenIecTBUs
[IKOJIbHUKOB B MHP (QHU3UKH C IEIbI0 HX O3HAKOMJICHHUS C SIBICHUAMH MpuUpojbl (mpu
HAIpaBJICHHOCTH «OT atoMa — K BemiecTBy»), b. H. lBanoB [8, c. 314] ormeuaeT HEOOXOAUMOCTD
«pazoOpaThCsl B ATUX SBICHUSAX M HAMTHU KaKJIOMY M3 HUX MECTO B 00IIel (u3ndecKoil KapTUHE
MPUPOJIBL...CAMBIE Pa3HOOOpa3HbIC SIBICHUS M MPOIECCHl JOMYCKAIOT €IWHOE OIMUCAHUE).
Ousnyeckue SBICHUS HMEIOT MOJEIU M TEOPUH, OOBSICHSIOUIME UX OCHOBHBIE (hHU3HUECKUE
xapakTepucTuku. [loHnmanue (U3NYECKHX SBICHUI CONPSIKEHO C IMOHMMaHUEM (DU3MYECKHX
3aKOHOB ¥ MAaT€MaTUYECKUX BBIPAKEHUN [ KOJIWYECTBEHHOIO COOTHOLICHHUS MEXKIY
XapaKTEePUCTHKAMHU, C ysiCHEeHHEeM ux ¢usudyeckoro cmbicia [20]. K HacTosemy BpeMeHH 3aj1ava
KBAaHTOBOU I'paBUTAIIMH PEIIACTCS Ha TTyOnHE MOrpy)KeHus B ipomioe Beenennoit B 13,7 mup. ner,
ycranoBiieH [18, c¢. 88] KoCMONIOrHYeCKHii CMBICT MUPOBBIX KOHCTaHT ¢, Gy, h, kg. Bo3amoxen nu
BBIXOJI Ha HOBBIA ypOBEHb OOOOIIEHHS NaHHBIX O BceneHHOW mpu omope Ha KOCMOJIOTMYECKUN
CMBICII IPUPOJHBIX 3aKOHOMEPHOCTEN ?

W3 yncna ¢usnueckux sBICHUI BBIACNsAEM pacliupeHue BeeneHHOH, TAroTeHue, TermioBoe
U3JIy4YeHUEe U PaJloaKTUBHOCTh. OCTarOTCs KelaTeIbHbIMU M BHYTPEHHSSI HETIPOTHBOPEUYUBOCTD,
napasuiesid U MeperyieTeHUs B TEOPUH, U CIUIETEHUE OTAETbHBIX PU3NYeCKUX ()ParMeHTOB B €HHYIO
CETb..

I'paButanimonHoe B3ammopeiicTBue. M3yuenue nBuxkeHus miuaHeT COJHEYHOW CHCTEMBbI
Hayajgoch ¢ Teopuu rpasutaumu M. Herotona. B ero 3akoHe BCEMHPHOrO TATOTeHMs [, =

mqm;
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oT (OpMBI, HA OT COCTaBa BEUIECTBA, HM OT KaKUX — JIN0O UHBIX (pu3ndeckux paxtoposy [1, c. 132],
OTBeuaeT BeipaxkeHuto [9]:
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PenukroBoe u3nydenue. K HacTosimemMy BpeMEHU U3BECTHO, YTO KOJIOKOJI000pa3HON KPUBOI
d (%) _ 8mhv3 1

[2,16, 19 u ap.] (3mech U, —sHeprus poToHHOTO N3mydyeHus, V- 00beM, v —9actoTta, T — TeMiepatypa
U3JIy4eHHs, ¢ — CKOpPOCTh pPAacCHpOCTpaHCHUs cBeTa B Bakyyme, N — mocrosiHHas [lnanka,
kg - nocrosinast bonbiimana). Beipa3uB COOTBETCTBYIONIME «apTyMEHTBI KOJMYECTBEHHO, MOYKHO
M0Ka3aTh, 4YTO «u3lyyeHue, 3anoiuswowee Bcenennyro, 6yoem npooondxcams 6 npoyecce ee
Pacuiupenus Onucbl8amvpcs 8 MOYHOCMU NAAHKOBCKOU opmynoil yepnozo meaa» [2, c. 67]. D1oT

58

CIICKTpPa PCIIUKTOBOTO U3JIYUYCHUSA OJHO3HAYHO OTBCHACT (1)OpMy.]'Ia IImanka

3¢ dexT ogHo3HAYHO JaeT 3anuch popmMysibl [nanka B 0e3pa3mMepHBIX MIIAHKOBCKUX €IMHUIIAX:
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Macmrabam. B dopmyne [lnanka nMeeM CBUAETENHCTBO TOMY, uTO «BceneHHas pokmaeTcst co
cpenIHuM 00BEMOM MOpsIIKa lgl. IIpu 3TOM pannyc KpUBU3HBI ~ l,; U BCE OCTabHBIE MAPAMETPBI
TOKE MMEIOT XapakTepHble IUIAHKOBCKHE BEJIMYUHBL IUIOTHOCTH Py, Macca (0Oe3  yuera
IPaBUTAIIMOHHOTO Je(eKTa Macc) My, u T. Iy [7, c. 148].

N3 dopmynsl Ilnanka cienyer, 4TO PETUCTPUPYEMOE CETOJHS PEIUKTOBOE H3IydYeHHE
BO3HHMKAET Ha IUIAHKOBCKOM MacilTabe BPEMEHHU, OT KOTOPOro «paboTaeT» W U3BECTHBIN U3 Kypca

Ue _ UM _ mPich -

¢u3uku 3akoH Credana — bonpnmana u, = " " T [2, 7, 8]. B cuy cBoeit BEICOKO#

kg
c3h3
(bopMyJIbl 1151 00BEMHOM TNIOTHOCTH SHEPTUH PEIIMKTOBOTO U3Iy4eHus U, [9]:
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z[aaneﬁmeM COXPaHACTCA KaK KOM6I/IH8.I_[I/I$I (bHSPI‘ICCKI/IX BCINYHNH BHC 3aBHCHUMOCTH OT

yucioBbIx 3Hauenuit Ug, V, T.
1 . .
[Ipu sHeprun ¢poTtoHa Ug( )= kgT [2, c. 81] ¢ mocTaToYHOM IS HAIICH [IEM TOYHOCTHIO U3
(2) cmemyer NV, Tp31 = VT3, rne N, — KkonuyecTBO (OTOHOB M COOTHOIIEHHE MEKIY
OJIHOBPEMEHHBIM U3MEHEHHEM TpeX BeauuuH Ng, V, T:

dN, _dv  dT3
v vt 3)

Kak BuanMm, «Temmeparypa u3nydeHHs YEpHOTO Tena...0yJeT manaTh MpU pacIIMupeHUuU
Bcenennoit» [tam xe, c. 67]. JevictButensHo, npu dN, > 0udV > 0semmunnaa dT < 0. B
JIOTIOJIHEHKE K U3BECTHOMY (hopmyia NV, T;’l = VT3 roBOpUT 1 0 TOM, 4TO POCT KOJIMIECTBA HBIHE
pPeMUKTOBBIX (POTOHOB N, HAaUMHAETCS Cpa3y ke BClie] 3a MIIaHKOBCKMM MTHOBEHHEM BPEMEHH.

VYxe okono 90 ner HM3BECTHO, YTO MBI JXKMBEM B pacmmpsomencs BcenenHon. 3Has
(yHIaMEHTAIbHYI0 CKOPOCTh (POTOHA, JIETKO MPEACTABUTh UX JIBUKEHUE OT IUIAHKOBCKOW SUEHKU
pasmepom Ly = 1073°> Mo pagmycam R OT meHTpa K Tepudepuu B COTIacHe C JIHHEHHOMH

byHKIHEH

R L
=2 = (¢ =3-108Mm/c. (4)
t tpl
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JL.b. Oxy#b [15, c. 134]: ckopocTh cBeTa ¢ HE OTHOCUTEINIbHA, OHA abcotoTHA. B. Baiickomnd
[3, c. 81 — 82] BuauT dyHIaMeHTaIbHOE 3HAUYEHHE OTKPBITUS paciiupeHus BeeaeHHO#M B TOM, 4TO
MOSBMIICA HOBBII MaciuTab BpeMEHHU M IPOCTPAHCTBA; 3 MPOMEXKYTOK BpeMeHH t,, opsiaka 101%mer
CBET IIPOLLET PACCTOSHUE, KOTOPOE paBHO panuycy Beenennoni R,,, 1o ectb R, = C* t,,.

ITone TsiroreHus. «YpaBHEHHsI TAKOH CTENIEHU CIIO’KHOCTH, KaK YpaBHEHHUS I0JIs TATOTECHUS,
— ormeuaer A. Ditamreitn [19, c¢. 103], — MoryT ObITh HAWICHBI TOJBKO MyTEM HAXOXKICHHS
JIOTHYECKH TMPOCTOr0 MaTeMaTHMYeCKOro YcloBHUs». B ciyudae Manol IUIOTHOCTH MaTepuud p,

xorma p K pp;, npeanoxkennoe M.A. MapkosbiM [12] ypaBHeHHE NEPeXOJIUT B YpaBHEHHE
8nGy
c4
KaKk M B JAPYruX 00JacTAX TEOPEeTHYECKOM (U3MKH, MPaBUIBHOCTh MOCTAHOBKH 3a/a4yM J1OJDKHA
o0ecrieynBaTh €IUHCTBEHHOCTh pEUICHUs». BpienseM u3 ypaBHEHHH OWHINTEHHA KOMIUIEKC

Oiinmireiina 6e3 A — wiena: Ry — %RS&’ = T). B.A. ®ok [17, c. 474]: «B Teopuu TAroTeHU,

G
KIIFOUEBBIX KOHCTAHT — U BBIXO/MM Ha pewenue [9]:
C

R ©
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JInst 00beMHO¥ TUIOTHOCTH 3HEPTHU/MacChl CKPBITOTO U3Ty4eHus U chepruueckoii Beenennoi
nosyyaeMm (GpopMyJibl
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rae M — macca ckpbIToil coctaBisoniei Beenennoil.

3agaya cOCTOUT B ompezeiacHuu sBaoro Buaa Gpynkmuu ¥ (U, t) = 0. M3BecTHO ypaBHEHHE

.. 2
a a 871G,
A.A. ®punmana 6e3 A —unena [4, 5]: 2 St (Z) ==
HaJl @ O3HAYaeT MPOU3BOAHYIO 10 BpeMeHH; U — sHeprus; P — nasienne. Eciu Beenennas — cmech
o u
Ta3oB ¢ BEChMa HE3HAYMTENHHOH MPUMECHIO BEMIECTBA, TO YPABHEHHE COCTOAHHMS MaTepuu p = .

L (u+ p), rne a— maciTaGHbIi GaxTop; TOUKA

. R Ly ..
Bcenennas paciupA€TCa C HCUSMEHHOU CKOPOCTBIO € :? = ti [CM. (4)], YCKOPCHUEC OBMKCHUA A =
pl

0. IMpu S = % [8,c.306]u (u+p)= %u mojiygaem hopmyity

u 3 1

= (7)

c2 321 Gyt?'

Jannas opmyia coBnaaaet ¢ (6) ¢ TOYHOCTHIO 10 O€3pa3MEPHOTO MHOXKHTEIS, a B TEOPUU
moist otBedaeT [11, ¢. 488] momenu Bcenennoit, koTopas 3amoiHeHa usiaydeHneM. C pocToM

_ 4mR3 o
MacmrtabHoro gakropa a pacteT U paauyc R, u odovem V = Tc@epm BcenenHol, IOTHOCTh

. . U
SHEPTUM CKPBITON MaTepun BcenenHoit U = 5 CHIKaeTcs 00paTHO MPOMOPIIMOHATIBEHO KBaJpaTy

KOCMOJIOTHYECKOTro BpeMeHH. McToku Bbixona Ha ¢dopmyiisl (6) u (7) B paBHOW Mepe, Kak U WX
3aMeTHast OJIN30CTh, BPSJL JIU SBJIAIOTCS CIIy4aiHBIMH.

Oxoio 90 et Tomy Hazan JK. Jlemerp Boickasai [6, ¢ 179] uaero ropsiuero Hayaia u Kackajaa
TEPMOSIIEPHBIX pEakUuil B paHHEHd BceleHHOM, KOTOpas CerogHs IOATBEPKIACTCS TaHHBIMU
HabJro1aTeNbHON acTpoHOMHUU. B «ropstueii» monenu Beenennoii I'.A. I'amosbiMm, P. Andepom u P.
XepMaHOM TpeAcKazaHbl [2] TpoleHTHOE coAepKaHHe BOJOpOJAa M Telaus BO BceleHHOM,
penuKTOBOE (POTOHHOE M3IYYEHHS, €r0 KPUOT€HHas TemIepaTypa U CHEKTP aOCOJIIOTHO YEpHOTO
Tena. BeTany Bonpockl: KakoBbI YCIOBHSI IPOTEKAHUS TEPMOSIEPHBIX peakiuii? Korna u kak BO3HUK
HaOII0JaeMbIl B TeJIeCKOTBbI MHUP 3Be3n? UTO mpemmecTByeT MOSBICHUIO 3BE3MT M 3BE3THO —
IUTAHETHBIX CUCTEM, BKIto4das u Haiy CosiHeuHyro cuctemy? ITorck OTBETOB MPOAOIKAETCS.
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Pucynox — Kpusbie 3aBucumocteit N = N, (1), V=V O)uT=T (1)

Ha pucyHKe YCJIOBHO MpECTaBICH BO3MOXHBIH X0/ KPUBBIX U3MEHUHUBOCTH MO BpeMeHH t
KOJIMYEeCTBa PEIUKTOBBIX (oTOHOB N, 00beMa Beenennoii V u temmepatypbl T ra3a pellMKTOBBIX
¢dortonoB. B MmatemaTrueckom mupe OpupmMana Bo3pacrt t,, BceneHHON OTCUMTHIBACTCS OT HYJIEBOI'O
mraoenus t = 0 cexynn. B Teopun oTHOCHTENBLHOCTH Ha OTpe3ke Bpemenn oT t =0 no t = ¢, = 5,39
10~**c marepum oTBeyaeT «HE(PU3MUECKOE COCTOSHHE, JUII KOTOPOTO METPHKA SIBISETCS
CHHTYJISIPHOM, a TIOHSATHS TPOCTPAHCTBA M BPEMEHU TEPSIOT CBOM cMbici» [13, €. 99]. [Tonaraem, s
snoxu Ilnanka (0 < t < t,;) cnpasennus unterpan [10]:

_ _ Upl _ _ h'CS
ff d(f db - fdcffdb - Vpl Vpr_pltpl - Upltpl - (T)
sToM nosipobHee. O6beM Mupa V nsMeHsieTcss oT HauanbHOro V., = 0 M3 10 ero miaHKoBCKOTO
Vo = Ly =~ 1071%5m3 — cm. pucynok. Umeem npupamenne koopaunatsl | dd = Vi, — 0=V, M3,

1/2

G\ /2
—= = #. OcraHOBUMCS HA

Wmnynsc naBiaeHus Prt U3MEHSETCAs B Ipelenax OT HAYAIbHOIO Puag * tyay = Praw " 0 =

Upi
O, [[)K . C/M3 J0 IUIAHKOBCKOTO ppl ' tpl = V_ptpl' [[)K ' C/M3. HNmeem IIpHUpaICHUC HMITYJIbCa
pl

maBieHust [ db = Ppi -ty — Puas  tuaw = Ppi " tpr — 0 = Ppr -ty ok /M. UMeem peienne
unrerpana M. Ilnanka [16,c.287]: f f dd-dp = h,tme h — sneMeHTapHBI KBaHT JEUCTBHUS C

Pa3MEpHOCTBIO BHEprusi X BpeMsi. 3aKOH BCEMHPHOTO TATOTEHUs [, = Fy (%)2 m;l;n 2 ne

pl
HCKJIFOYAET POKJIECHUE YACTHI] C PAcHaJoM IUIAaHKOBCKOTO cryctka matepuu. «llocne TyHHEn»HOro
nepexojia @ — 4acTHIla BbUIeTaeT u3 siapay» [7, ¢. 153]. [lo3BounsieT u mporiecc saepHoro @ — pacrnaja
TOHATH SBJIEHHE POXAEHMA Hamed Bcenennoi? Pacmanm, mHpousomien MTHOBEHHO, a €ro
MIOCJIEICTBUS U3y4arOTCs 110 CETONHAIIHUN JCHb.

_ _ t
IIpy YUCIICHHBIX 3HAYCHUSIX BeHInH my,, ~ 1078kr, R, ~ 10%°m,L, ~ 10 35M1/1t—" ~
pl

3 2
10! umeeM coBpeMeHHYI0 Maccy CKPBHITOTO M3inydeHus M, = my, (f—;) (tt%l) ~ 1053kr. Ona
npuMepHo B 10 pa3 mpeBbIlIaeT U3BECTHYIO U3 TUTEpatypsl [/, C. 148] maccy BUIMMOTO BelecTBa
Bcenennoit My, ~ 10°2kr.

IToxoxke Ha TO, YTO MEPEOCMBICICHUIO MOJUIekKAaT HE TOJbKO 30Ha Omwkailmero x
CUHTYJISIPHOCTH pa3BUTHs BceneHHON, HO M JalbHEHIIMI X0 pa3BUTHS (PU3HMUECKONW MaTepHH.
HoBoe mpouteHne 3akoHOB (M3MKH HE MCKIIOYACT BO3MOXKHOE: a) B perente «3HepreTHyeckon
cmecu» BceneHHON NOMHMHUpYET HE TEMHAas JHEpPIHsl, a HSHEPrusi CKPBITOrO, CKOpPEE BCEToO,
I'PAaBUTALIMOHHOTO W3Iy4deHus. O) 3akoHbl TsAroreHus: HpioToHa u DOWHINTEHHA «BKIIOYAIOTCS B
paboTy» cpasy ke BCIEX 3a IUIAHKOBCKHM MTHOBCHHEM BpeMeHH t, ~ 107** c. B) B cuy

T'paBUTallkiu 110 HBIOTOHy, Bcenennas Hapsaay CO 3BC3aMH, IUNIAHCTAMW U UX CIIYTHHKaAMH HMCCT
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mapooOpasHyo ¢opMmy. T) BeeneHHas pacmmpsieTcsi B OKPYKaIOMYI0 €e KOCMUYECKYIO CPely CO
CKOPOCTBIO PACIIPOCTPAHEHHs CBETA B BakyyMe ¢ = 299 792 kM/c. JInbo Ta ke MBICIIb, HO CJIOBAaMH
aBtopa [14]: «IIpencraBum cebe, UTO raJIaAKTUKUA — ATO OTJCIbHBIC METKU Ha TIOBEPXHOCTH IlIapa, U
€CITM 3TOT MIAp pa3ayBaeTCsl, PACCTOSHUS MEXKIY TATaKTUKAMHU YBEIHUUBAIOTCS.
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