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O KHWUTE

Bonblas 4acTh TEKCTa M3Ha4aNLHO Gbila HANKHCaHa Kak rna-
BA HOBOH KHHIM V1A LUWPOKOrO KpYra YHTaTesIed, C MHOXXECTBOM
HarmAOHBIX JOKA3aTeNLCTB MOJIOROrO Bo3pacTa 3emnu v Beenen-
HOH. Bynyuiyo kanry npeanonaraercs Hassarh « TolcAu U, He Mun-
JIUApOsL: yeaeKkamenbHble U NONAMNbIE OOKA3aMENbCmen Mo-
100020 so3pacma Beeaennoiy. Hecmorpa Ha wectknii pabounit
rpadwik HayuHBIX HccnenoBaHuii noktopa Xamdpuca, 310T Aon-
rO)KAaHHbI NPOeKT GIM30K K 3aBepLICHUIO.

Onnaxo BONPOC pacnpocTPaHEHHA CBETA 3BE3Jl HACTOJBLKO
BayKeH (H CTO/NbKO NoAeH CUHTAIOT €0 HEeNpPEeOAOIHMbIM KAMHEM
NPETKHOBEHHA HA NMYTH K XPUCTHAHCKOH Bepe), uTo Ha3spena Ha-
crosTensHas HeobXoaMMOCTh B ckopeHiuei nybnukawmn 3ol ra-
Bbl B BUIE OTAENLHOH KHUIH.

Coasropom aokropa Xampuca B 3ToM npoekTe (He cunTas
MPHBEACHHBIX 34€Ch CNELHANbHBIX Hay4YHBIX CTaTel) BLICTYNHA
noxrop Kapn Bunaun, ynpasnsiommii aupexrop ®onna kpeatu-
OHHOW HayKH B ABCTpPa/IHH.



NMPEAUCNOBUE
KEHA X3MA

3a naTHaaUATE NET aKTHBHOIO YYacTHA B KPEALMOHHOM Cly-
HEHHHU A MoOBIBAN BO MHOTHX CTpaHaX, NOOECeN0Ba ¢ COTHAMM
ThICAY Yenosek. MHe Taioke Obl1a JaHa CYACTAMBAA BOIMOMKHOCTD
061eHUs ¢ BCEMUPHO U3BECTHBIMH Y4EHBIMU-KPEAUMOHHCTAMH, H
s He pa3s ¢ BoCXHuIeHHeM Habnioaan, Kak y6eAMTeIbHO OHH OTCTa-
MBAaIOT HaNnoxkeHHyo B Kuure Beimus mopens coTBopeHus Mupa,
HECMOTPA HA BCE HaNaJIKH CBOMX NMPOTHBHUKOB-3BOIOLMOHUCTOR.,

KpeaunoHHbIe HCCNeA0BAHHS BCKPBLTH MHOMECTBO HIBLAHOB
Y HE10CTATKOB 3BOIIOLIMOHUCTCKONO MHPOBO33PEHUS U M03BOMH-
JI¥ 1aTh OTBETHI Ha UeNklii paa BonpocoB B 06nacTu reonoruu u
Guonoruu. Bee 310, HECOMHEHHO, PHAAET YBEPEHHOCT H MOMO-
raeT JIEKTOpaM, B TOM YMC/Ie W MHE, IaBaTh OMMOHEHTAM «OTBET
B HALUeM YNOBaHHUMY.

[pu3natock, YTO 10 HEAABHEro BPEMEHH A CYMTAN obnacTh
KOCMOJIOTHH «cllabbiM 3BeHOM)» B apceHane KpeauxHoHucTos. Ha
CEMHMHApax M B MEPENUCKe MHE OYeHb YAacTO 3aaBAH MPUMEp-
Ho Takoii Bonpoc: «Ecniu BeeneHHoli BCero aHilib HECKONBKO Thi-
cAueneTui, Kak Bbl 0OBACHHTE TOT ()AKT, YTO CBET AANEKHX 3Be3f]
J0CTUraeT 3eMAH MHILUTHOHBI 1eT?»

51 3Han, 4TO yyeHble-KpeaUHOHHCTHI OLIOTCA HAl Pa3rafKoii,
MbITaACh MOMOYL TEM, KTO MpuepiHBaerca Oubneiickoii sep-
cuu ueropuu Beenenuoid, — wo npobnema kazanace Hepaspeluu-
MO#i. 51 He Gbu1 naxke yBepeH, YTO MONHOLEHHBIN HayYHbII OTBET
Ha Hee BOOOLIE BOIMOMEH, MOKA He MOIHAKOMMUICA C HOBOH Kpe-
auHOHHO#H kocMmonorueii gokropa Paccena Xamgpuca, o kotopoii
3/1€Ch M MOHJET peyb.

Mee upe3BbI4aiiHO NPUATHO GbU10 06HAPYKUTH B 3TO KHUrE
NOANMHHO XPHCTHAHCKHIH NMOAX0 K HAYYHOH AUCLMMAHHE, HAXO-
Asweiics Ha nepeanem kpae «6uTebl 3a Bubnuioy, u ysuaets nio-
Abl TIWATENBHOH PaGoThl BLICOKOKBATH(UUNPOBAHHOTO YYEHOTO,
npolueaweii 3xkcnepTHyo oleHKy konner. Teopus aoktopa Xam-
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(prca naeT Bpaspes ¢ HeKOTOPHIMH TPAIHLIMOHHBIMH KOHLISTILIH-
SIMH KpeallHOHH3Ma, OHAKO CJIEAyeT NMOMHHTB, YTO HAYYHBIE Te-
OPHH H MOJE/IN NMOCTOAHHO MEHAIOTCA, a cIoBO Boxbe ocTaercs
HEN3MEHHBIM.

OTa KHHra npe/yIaraeT OTBEThI HA BOTIPOCH! TEX XPUCTHAH H
HEBEPYIOLIHX, KOTOPbIE H3-3a TeOpHH BonbLuoro B3phisa n npobne-
Mbl CBETA JANIEKHX 3BE3/l HE BEPAT B COTBOPEHHE MHpa 3a ILECTh
OyksansHeix mueit. [IpouTuTe 3TH OTBETHI — M BalM cepaua He-
TMOJTHATCA TEIJIOM.

Ken Xam, 6akanaep npukaadHoli Hayku,
cneyuaaucm e o6aacmu 06pazoeaHus.
Muccus «Omeembst Boimus»,

@aopenc, wumam Kenmykku.
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PELLUEHME
«HEPA3PELUMMOW NPOB/IEMbI»

Beakwii pas, xorna s npusoxy ¢usuueckne nokazarenscrsa
HENABHETO COTBOPEHHSA MHPA, MHE 3a/1al0T OIMH 1 TOT JKE BOMPOC:
«Ecnn BeenenHas Tak MOozia, nouemy e Mbl BHIHM CBET 3B€371,
KOTOpbIE HAXOJATCS OT HAC Ha paccTosHHH DoJee cTa ThicAY CBe-
TOBBIX /€77 CBETOBO# NOA — 3T0 PacCTOSHHE, KOTOPOE CBET C ero
HBIHEIWHEH CKOPOCTBIO NIPOXOAHT 3a O/AHH MOZL, OH PaBeH NpHGIH-
3HTEJIbHO ECATH TPHITHOHAM KHIIOMETPOB,

PaccmoTpum ana npumepa HauGonee uacTo Habnoaaembie n
HCCJICyeMble aCTPOHOMAMH YAJICHHbIE 3Be3HbIE 0OBEKTHI — ra-
NaKTHKU. I'anakThku — 310 GoNbluMe CKOMNEHHA 3Be30, 0ObIUHO
OKOJIO CTa MHIIHAPAOB, ¢ AHAMETPOM NPHONHIKTENLHO CTO Thi-
CAY CBETOBbIX NeT. B npenenax BUAMMOCTH NyUILHX TENECKONOB
HACYHTBIBACTCA OKOJIO CTAa MWIIHApOB rajakTHk. [anaxkTHka
Mueunbiii nyTs, YacTbiO KOTOpO# siBnseTcs ConHeunas cHCTeMa
¢ nnaneTol 3emns, npeacTaBiseT coGOH THNHYHYIO raNaKTHKY.

OtHocuTenbHO OHM3Kas K HaM Coce/iHAs ranakTuka, M31 B
CO3Be3AWH AHAPOMENbI, TIPEATIONOKHTENLHO TaK JAJEKa, YTO ee
CBET, NEpeMeLUasch C HbIHEWHEH CKOPOCThIO, 0HAET 0 Hac ve-
Pe3 nBa MunoHa net. Ecnu Bospact Beenenmoii — wectb-necars
TBICAY JICT, TO NIEPBLIH CBET OT raJlakTHKH A HAPOMEbI, IBUrasch C
TaKOH CKOPOCTHIO, NPOLLEN Gbl BCETo NNLLB Napy NPOLEHTOB pac-
CTOAHMA 110 3emn. Onnako B CeBepHOM nomymapun AHapoMe-
Aa Xopowo BHaHa B GuHOKIM. B KOxkHOM jke nonywapum cambie
GnM3kye K HaM COCeHHE ranakTHKH, 1Ba MareiaHoBBIX 06/a-
Ka, Mbl MOXEM HaONIOATh [1a)Ke HEBOOPYXKEHHbIM rMasomM. [Tpu-
HATO CUHTATb, YTO OHH OTCTOAT OT HAcC MPHMEPHO Ha CTO ThICAY
CBeTOBBIX JieT. Camast JaibHAsA raNaKkTHKa, KOTOpYIo HabmoaaoT
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aCTPOHOMbI, HAXO/IUTCA MPEANONOKUTENEHO HA PACCTOSHHH OKO-
N0 JBEHAMLIATH MWUTMAp/IOB CBETOBLIX NeT. BosHukaer sonpoc:
«Ecnn BceneHHas Monopa, Kak »e Mbl MOXKEM BMAETh CBET OT
CTO/Ib YAANEHHBIX 00BEKTOB?Y

Jlronu Ge3 cneuuansHOro 06pas’oBaHus, Pa3MbILLTAIOMIKE HAT
3THM BOMPOCOM, 0GbIMHO NPEANONATAIOT, YTO NPH H3MEPEHHH Ta-
KHX PaccTOSHHI ACTPOHOMBI IOMYCKAIOT CIHLIKOM GOMBLIYIO MO-
FPeIHOCTS. 5l TaK He CYUTAl0. ACTPOHOMBI HCIONBL3YIOT MHOME-
CTBO CaMbIX Pa3HbIX METO/IOB /1A OMpe/ielieHHs TaKHX PaccTos-
HHIA, U, KaK NPaBKNO, HX Pe3yNLTaThi COBNAaloT. MHorue MeTo-
ael, ocobeHHo ans GnukHUX 06BEKTOB, HANpUMep, ANd ranaKTH-
KH AHI[]DOMQI[BI, OCHOBAHbI HA BMOJIHE JIOTHYHBIX JAOMY WEHHAX,
TaKHX KaK CpeIHHiH pa3Mep H APKOCTb ANAKTHKH.

[Mostomy s ybesxcaeH, 4To GonbluMe PaccTOAHMA, KaK npa-
BWJIO, H3MepeHbl BepHO, ¢ oubkoii He Gonee, yem B aBa pasa.
Pasymeercs, TpyAHO NpeACTaBHTb, YTO Y4eT MOrpelHocTel Bo
BCEX ITHX METOAAX H3MEPEHHIA CMOMET, K PUMEPY, «YXKaTb» Yno-
MAHYTEHIE BhILLE ABEHA/LATh MHIHAPIOB CBETOBBIX JIET /10 A€CH-
TH Thicsy. Takum obpa3zom, JaHH.I Bonmpoc npeactasnser co6oii
peanbHO CywecTsyoulyio npobnemy, TpeGyrollyio paspeleHus.

Onupasce Ha 6uGnelickue cBHIETENbCTBA U APYIHE 10Ka3a-
- TeNIbCTBA HEJABHETO COTBOPEHHA MHPA, KPEALHOHUCTbI — CTOPOH-
HHKH «MOMOA0# 3eMAH» — BBIIBHTANH Pa3NHYHbIE TEOPUM, YTOOBI
O6BACHUTD, KaKHM 06Pa3oM CBET JANEKMX FAIAKTHK 10CTHraeT 3em-
1K MEHee YeM 33 IECATD ThicAY JieT. OIHAKO 0 CHX NOP 3TH MONKIT-
K GbU1H He CHILIKOM YAaYHBIMH (CM. npunoxenue A). C 1985 rona
s paboTaro HaJl HOBO# TeopHeii, NPU3BAHHON NPONHTL CBET Ha Ty
npobnemy u Apyrue KpynHoMacwTaGHble KOCMHYECKUE ABEHHS,
TaKHEe KaK KPacHOe CMelleHHe JANEKUX IaNakTHK H MHKPOBOTHO-
Bblil (JOH KOCMHYECKOTO HANTy4YeHUs (CM. npunoxenue C).

JBe Mou cTaTb B 06nacTH HOBOI KpeauHOHHOM KocMono-
MM C ee TeopHeii OTHOCHTENBHO MONIOAOTO Bo3pacTa BeenenHoii
(ansTepHaTHBHOH TeopuH BonbILONO B3pHIBA) MOAYYWIN BEChMA
BbICOKHE OT3bIBbI KoJuter Ha TpeTbeil Mexq1yHapoaHoil KoHdepeH-
LK N0 KpeauHoHusMy. na ukrarenei, MHTepecyomuxcs pusm-
4ECKHMH NOAPOGHOCTAMHU, 3TH CTaTbH OMYGIHKOBaHbI B BHE MpH-
noxenuii B u C. KocMonorus — ouenb cnoxHelii 1 TOHKHH npes-
MET, HO f MOCTapaloCh CBECTH K MHHUMYMY cyry0o cnetyanbHele
JeTany U rMoKa3arb Camyo CyTb.
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FPABUTALIMA UCKAMAET BPEMA

/s Hauana no3BoNETE MHE 0XapaKTEPH30BATH MO0 TEOPHIO
B cambiX o6mx yeprax. OHa ocHoBaHa Ha OGLLEH TEOPHH OTHO-
CUTENbHOCTH DiiHIITelHA — Ny4iued Ha CerofHAIHHIA IeHb Te-
opuu rpaBuTauli. O6Las TeopHs OTHOCHTENIBHOCTH XOPOLLO
NOATBEPKIAEHA SKCTIEPUMEHTANLHO W ABNAeTeH GazoBoi drznve-
CKO# TecopHeii 1N Beeii coBpeMeHHoH kocMonornn. CornacHo 06-
e TEOPHH OTHOCHTENBHOCTH, ZPAsUMAlus enuAem Ha épems.
Yacbl Ha Manoii BLICOTE JOJIKHbI MIATH METIEHHEE, YeM Ha G6ollb-
woii. HaGmonenus noaTBepikaatoT 3ToT 3 (eKT, KoTophIii Hasbl-
BAIOT 2PasumayuoHHbiM sameonenuem epemenu (He myTarh ¢ Xo-
POLUO M3BECTHLIM, G1aronaps crneLnanbHoM TEOPHH OTHOCHTE b=
HOCTH DitnTeiiHa, 3amMe/yIeHHeM BPEMEHH B JBHXKYLIMXCA CH-
CcTemMax oTcyeTa).

Tax, atromHble Yackl B [PHHBHYCKO#H acTpoHOMHYeCKoit 06-
cepBaTopuy (AHIMINA) OTCTAIOT HA 5 MHKPOCEKYH1 B Iofl OT aHa-
norn4HeIX yacoB B HaunonansHom Giopo ctanaapros B Boynae-
pe, wrar Konopano (CLLUA), X0Ta | Te, H ApyrHe 4Yachl OTKAIH-
OpoBaHbl ¢ ToYHOCTBIO 10 | MHKpOCekyHbl B roj. Paznnume B
1OKA3AHHAX ITHX JIBYX 4aCOB HMEHHO TaKOBO, KAKOTO, COITIACHO
00wuei TeopHeil OTHOCHTENILHOCTH, W CIIEYET OXNAATS NPH pas-
HOCTH BbicOT B 1 Mumio (puc. 1).

MegneHHo

Puc. 1. IpaBuTaums BaHseT Ha Bpems.
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Kakue u3 3tux yacos uayt «npasunbio»? Y e, u apyrue —
Kaxbie B cBoeii coOcTBeHHOI cucTeMe oTcueta. Mbl Gonblue He
MOMEM YTBEPHKIATH, 4TO TOJIBKO OOHH H3 3THX YacORB MNOKa3kLIBa-
IOT «TOYHOE BPEMA» — BCE 3aBUCHT OT HALLETO MECTOHAXO0MXAEHUA
M0 OTHOLIEHHIO K MPaBUTALIMOHHOMY Nonto. Buino nocrasneno se-
JIHKOE MHOMECTBO ropa3sao Gonee TOUYHBIX IKCTIEPUMEHTOB, H BCE
OHH, C TOYHOCTBIO 10 1%, NoaTBEpAUNH peanbHOCTh 2pagumayu-
OHHO20 3amedneHus epemenu!

3707 3¢deKT 0THOCHTCA K CKOPOCTH NPOTEKAHUA scex Gusm-
YeCKHX npoueccos — Oyab To Bpaiuexue 3eMnu y Bac noa Hora-
MH, pacnajl aTOMHbIX A/1€p Y Bac B KOCTAX, Balle CTapeHue, THKa-
HbE YACOB Ha BALLEM 3aMACThE, PaCrPOCTPAHEHHE HEPBHBIX HM-
MyALCOB Y BaC B MO3ry. A 3TO 03HA4aeT, YTO 3QeKT 3aMe/IeHHs
3aMeTeH TONBKO Ha paccTOSHHK. CKOMbKO Gbl Bbl HY MPOBOAHIH
u3MepeHHii Ha OfHO# U TOi e BbicoTe, HHKAKOro 3()diekTa Bbl He
YBHAHKTE, MOTOMY YTO HA IaHHOI BbICOTE 3aMeIEHHE OAUHAKOBO.
Yro6bl YBHAETE pasnuine, HYXKHO CPABHHUThL Yachl, HAXOAALIHE-
CA HAa pasHbIX BLICOTAX.

LWECTb HACTOALWMUX 3EMHbIX AHEW

Hauu HoBBIH NOXO/1 B KOCMONOTHH MOKA3LIBAET: MPU MPABHTA-
UMOHHOM MCKAXKEHHH BpEMEHH B Monoaoii BeeneHHoii ceet nane-
KHX 06beKTOB MOT MATH 0 3eMIH MUNTHAP/LI JIET, HO NPH 3TOM
Ha 3emJie NPOXOAKIIO BCero HeckoNbko AHeil. TeM cambiM nos-
TBepkaaetcs, yro bor coropun HeGeca U 3emmio (To ecTh BCO
BcenenHyio) 3a wecTb 0ObIMHBIX AHEN, H MPOU30LLIO 9TO BCEro
HECKOLKO ThICAY JIET TOMY Ha3az. Ho, uexoas w3 obiueii Teopun
OTHOCHTEJIbHOCTH, TENEPb Mbl 3HAEM, KAKUMH BOMPOCAMH Clieay-
er 3anarbca: «/lo kakum vacam BECTH OTCUYET ITHUM wecTH ,ﬂll!M?
B kakoii cucreme orcyera?» Maremaruueckas 6a3a naweii HoBoil
TEOPHH MOKa3ana, 4To 3a Te WECTh JHei, B koTopele Bor co3nasan
BcenenHyto, 6 seMHoll cucmenme omcyema (WU, NPUBLIYHEE O-
BOPA, «M0 3eMHOMY BPEMEHH»), CBET UMEN NPEJIOCTATOYHO Bpe-
MEHH GO GHE3eMHOU cucmeme omcyemda, y1oOBI npeoaoneTs He-
obxonuMoe paccTosHue.

Hu 06 oaHo#i H3 3THX CHCTEM OTCYeTa Hellb3S CKa3aTh «BpeMs
Bora», notomy uro Co3aarens, Kotopomy ¢ camoro nayana Teo-
peHua u3BecteH koew (Mc. 46:10, Ork. 22:13, HUn. 8:58 u ap.),
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HAXOAMTCS BHE BpeMeHH. BpeMs — 310 cBoiicTeo cosnanHoi Hm
BcenenHoii, paBHO Kak BelIeCTBO M MpocTpaHcTso. MHTepecHo
OTMETHTL: ypaBHeHHs o6ueli TeopHH OTHOCHTEIBHOCTH JaBHBIM-
[IABHO NOKA3AJH, YTO H CAMO BPEMA HMEND Ha4ano.

MoikHo 6sUT0 GBI 3aMOAO3PHTE, YTO TONYYEHHE CTOMb OllE-
JIOMJIAIOLLEND Pe3yasTaTa — og ubeli-To Goraroii haHTasun, HO
Pe3yNLTaT-TO BHITEKAET W3 ypaBHeHwH obueii TeopuH OTHOCH-
TE/NILHOCTH, KaK, KCTaTH, ¥ Teopus Bonswioro B3peisa (npH pas-
paboTke KoTOpO# GBIN MPHMEHEH TOT JKe MareMarHyeckHii anna-
par). 'naBHas npyYMHAa, NOYEMY HA OJHOM H TOM )K€ MaremaTH4e-
CKOM anmnapare OCHOBaHbl CTONB pasHbIC KOCMOJIOTHYECKHE TEO0-
PHH, COCTOHT B CACOYHOIIEM: KAK Mbl YBHIHM nanee, 1A Co3aHHA
ITHX TBD]JI’Iﬁ nonpocTy HCNONbL30BaHB! pa3HbIE OTNPABHLIC TOY-
KH (MCXO[HBIE AOTYILEHNsA), MpHYeM B 000MX ciydasx abcomoT-
1O 11pON3BOJbHbIE. YTOOLI YACHUTE CYTh AJILTEPHATHBHOMN Kpea-
IIMOHHOM KOCMOJI0THH, HeobxoaMo NobIHKe NO3HAKOMHTLCH C
reopueiil bonsloro B3peiBa.

O YEM YMANYUBAIOT CO3OATENN
TEOPUW BONLLLOIO B3PbIBA

Mario KTo M3 HecneuHanHcToB (Bellb W CPeiH YUEHBIX Jane-
KO He Bce pa3dHpaloTes B KOCMOJIONHH) 3HAIOT, YTO COMMACcHO Teo-
pun Boabluoro B3pbiBa BeeneHHasa He HMeeT HH IPaHHLL, HH Kpa-
es, Hi uentpa. Kak npasuno, noaun npeacrasnawot cede bonb-
woH B3pbLIB KaK WIap U3 BELIecTBa (MaTepuH), pacluHpAIOLIHiica
B NpocTpaHcTBe (CM. pHc. 2a), — HO 3T0 03Hauano 6.1, uto y Bee-
JIEHHO# €CTh PPaHULIBI, 8 CIELMANTHCTBI C 3THM He cornacHbl. OHu
1IPEeANOYHTAIOT HCXOAHTD U3 AOMYLIEHHS, UTO Y TPEXMEPHOIO Npo-
CTPAHCTBa, B KOTOPOM MBI JKHBEM, HeM Hu Kpaes, Hu 2panuty, Tak
e, KaK 1 'y marepuH B HeMm (puc. 2 6). (Cm., Hanpumep, nonynsap-
HbIl yHuBepcHTeTcKHi yuebHik Dnpapaa appucona «Kocmono-
rus: Hayka o Beenennoii» — Edward R. Harrison, Cosmology: The
Science of the Universe, Cambridge University Press, 1981, oco-
benno cc. 106-107).

B kocMonoruu cywecTsyloT 1B€ OCHOBHBIE BEPCHH TEOPHH
Bonsiuoro B3peiea. bonee nonynapHo# cuMTaeTca BEPCHSA O KOHey-
ot BceNleHHOH, KoTopas YTBEpIKIAET, UTo Kax Obl naneko Mbl He ne-
PEMELLA/IMCE B IIPOCTPAHCTBE, HAM BCE PABHO HHKOFA HE I0CTHT-



Puc. 2a
PacnpocrpaHenHbie
3abnyxaeuns

o Bonbluiom B3pbise:

1. Mmeet kpas u
LEHTP.

2. Pacuunpsercs B
M3HAYaNLHO Cylle-
CTBYHOLLIEE TpeX-
MEepHOE NpocTpaH-
CTBO.

Puc. 26
[lpencrasnenus
CreuHanucToB

o Bonbwom s3psise:

1. Her uu xpaes, Hu
UeHTpa.

2. TpexmepHoe
MPOCTPaHCTBO pac-
LIHPSETCA BMECTE C
BELIECTBOM.
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HYTb Kpast (€ro MPOCTO HET), HO B HTOTE MBI BCE JKE CMOYKEM (ecim
Gynem NBHraThCs JOCTATOHHO GbICTPO) BEPHYTHCA B HCXONHYIO TOY-
ky. BooGpasum ceGe Mypasss, nomsyimero no TIOBEPXHOCTH BO3Y LI
Horo wapa. On Hukorna He joGepercs Ao kpas 3Toro JByXMEpHO-
IO MPOCTpaHCTBA — Tak Kak kpas npocto Het! Ho 310 npoctpan-
CTBO, TEM HE MEHEE, He GECKOHEHHO OrPOMHO, H MypaBeii BepHeTCs
B ICXO/IHYIO TOUKY, €C/IH Gy/leT ABMIraThCs TONBKO BNepell  MPsMo.

Puc. 3. Ipencrasnum nawy Beenentol g Buae NOBEPXHOCTH BO3-
AyUIHOTO wWapa.

Teneps npencrasum cebe Gnecrkn (cumBonu3Mpylowme, cxa-
KEM, FaNaKTHKH), PABHOMEPHO PacChiNaHHbIe 1O NOBEPXHOCTH
BO37yLHOrO Wapa. o mepe Toro kak wap pacumnpserca Tpex
H3MEPCHUAX, BYXMEPHOE NMPOCTPAHCTBO HA €ro0 NMOBEPXHOCTH
PACTArMBACTCA, W PACCTOAHMA MEXNY BCeMM GnecTkamM yBenu-
unBaloTcs. HUKTO M3 Hac He B cOCTOSHHH T0-HACTOAILEMY Tpefi-
CTaBHTL cele YeTBEpTOE M3MEpEHHe, OIHAKO, COMACHO ypaBHe-
HHAM 06LUeii TeOpHH OTHOCHTENBHOCTH, Y npocTpaHcTBa 06s3a-
HO ObITb IOTIONHUTENLHOE H3MEPEHHe. (51 He nmelo B BHAY 6pe-
A =51 TOBOPIO O EUIE OJHOM H3MEPEHHH, TIOMHMO JJTHHBI, HIHPH-
HbI W BLICOTEI.) YTOGBI JyyLIe MOHSTB, YTO TOBOPHT 06 3TOM Te-
opus Boneworo B3psiBa, nonpobyem 106aBuTs B Haw npumep c
apoM H GnecTkamM ele ofIHO H3MepeHHe.

Me1 Buaenn, 4To TpexMepHoe paciunpenne BO3/1yLIHOIO Lapa
3aCTaBIfET «rajlakKTHKH» OTOANATLCA Apyr ot apyra B OBy XMep-
HOM npocTpancTee. Takum oGpazom, Teopus Bonbworo B3pbiBa
NPCANONATAET, ¥TO HALUE TPEXMEPHOE NMPOCTPAHCTBO HAXOOHTCS
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HA «MOBEPXHOCTHY YETbIPEXMEPHOI cephl, KOTOpas MoaBepraeT-
€A YETLIPEXMEPHOMY paciunpenuto. M, kak pesynsrar, Bce ranak-
THKH OTAANAIOTCA APYT OT APYra B TPEXMEPHOM MPOCTPAHCTBE.

Baecrku Ha mape Teopus Boasmoro B3psiBa
Paciunpenue 3 uamepeHus o = | 4 usmepenus
=7}
Heymeproe . i Tpexmeproe
= —
ERCTARENT TNIPOCTPAHCTBO E % NpOCTPAHCTBO
Ynanenue obbek- £ —
TOB AYr OT APyra 2 uamepenna | H 3 usmepeHus

B 3TOM npeanonaraeMoM paciiMpeHHU He CYLLECTBYeT «LieH-
TPa», PABHO KaK U HA MOBEPXHOCTH BO3AYUIHONO 1IAPA HET LeH-
TpabHOIi TOYKH, OT KOTOPOiH yaansanucs Oul Bee ocTanbHble GnecT-
KH. BiecTkH HA NOBEPXHOCTH LAPa, KOTOPbIE HIHAYANEHO HAXOAH-
AKCh HA HAUGONIBLIEM PACCTOAHUM JIPYT OT APYra, YAANAKOTCA APy T
ot Apyra OeicTpee. IT0 NpeanaraeTcs B KayecTse 0ObACHEHHA TOrO,
4TO ueM Jasbiie oT 3emMi HAXOAUTCS FMAIAKTHKA, TeM GbicTpee oHa
yaansercs oT Hac. CMellleHie CBeTa ralakTHKH K KpacHoil yactu
CMEKTpa pacCMaTpUBaeTCs KAK crnoco0 M3MEepeHHs ee CKOPOCTH.
Onnaro B npunoxkenuy C HamgaHO NMOKA3aHO, YTO AaHHbII (-
ekt — «adpexr Jlonnepar — He 1o, 4o B 061LElH TEOPHUU OTHOCH-
TENLHOCTH NMPHHATO CYUTATH NPHYUHON «KPACHOTO CMEILEHUAY.

H, Mexay npouuM, 3TO0 MO3BOAAET HAM OOBACHHTL ONHH
acnekT Teopur GonbWOro B3pbIBA, NPUBOAAILMI B 3aMELIATENb-
CTBO MHOPHX HecreuxanicTos. Ecnu, cnipaimsaior oHu, cHHTATS,
HTO BCE JANCKHE FANAKTHKH yAandwTca OT HAC, TO pa3Be 3TO HE
O3HAYAET, YTO Mbl HAXOIUMCA B LIEHTPe «B3phiBay? OTBET, KAK Mbl
y#e YBUAENHU, TAKOB: COIMACHO Teopuu Bonkiuoro B3priga HaGnro-
Jarenb, HaxoaAwWMiica B 1060ii U3 3THX JANEKUX raNakTHK, yBH-
Aen Obl TaKoe e KPacHOe CMELEHHE, KAKOE BHAUM Mbl, H TOXe
Ayman Gbl, uTO Janekue ranakTHKH yaansiorcs ot Hero. (Beme
NPEANonaraeTcs, 4To BCe ralakTHKH YAANAOTCA APYT OT Apyra B
TPEXMEPHOM NMPOCTPAHCTBE. )

Tem Bpemenem, B Apyrom BapHakTe Teopun BonbLuoro 3pei-
Ba — BepPCHU Oeckoneunotli BeeneHHoit — npeanonaraercs, 4To Be-
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LWECTBO H NpOCTpaHCTBO GeckoHeuHs! — Bl NpocTo Gynere Gec-
KOHEYHO JI0/IN0 ABMraThCA M Bee Bpems HaGmoaats sce Gonbiue
¥ Gostblue BewecTsa M npocTpaHcTea. TIPOCTPaHCTBO pacumps-
ercs 1o 6eckoHeuHocTH, CormacHo 3ol TeopHH, NyTELIECTBYs B
Monono# Beenennof, Bb1 Gbi 0GHapyskHH, 4TO MaTephs BOKpYT
Bac Gonee IIOTHaA K 04eHb rOpAYas, HO BallE MyTELIECTBHE AT~
nock 66l BEYHO, M Bbl HUKOTAA He 06HapyxHH Obl 061acTs, e
OTCyTCTBOBaNa Gl MaTepus.

NOYEMY BE3 rPAHUL?

Tlouemy KocmonoTH — npHBepeHLBI TeopHH BOMBLIOTD B3phI-
BA MCXOMAT M3 NONYLIEHHA (ABHO NPOTHBOPEHALLErD 31ApaBoMy
cmeicny), uto Beenennan Gesrpannyna? Uro 310 — yaauHas Ha-
YUHas THIOTe3a WK, MOXKET ObITb, NPEANONOKEHHE, ECTECTBEH-
HbIM 06pa3om BLITEKaKOLIEE H3 XOpollo 060cHOBaHHOR, JKCTIepH-
MEHTaNLHO NOATBEP)KAEHHOH TeopHH, Tako# Kak obwas Teopus
OTHOCHTENLHOCTH?

Hu 1o, Hu pyroe. 310 npoussonbroe donyujenue, Hassisae-
MOE€ «KOCMOJIOTHYECKHM NPHHUHIMOM» WK, B NOC/EAHEE BPEMA
BCE yaule. «npuHunnoM Konephuka», CornacHo emy, y Beenen-
HOI1 (HeBasKHO. KOHEYHA OHa, KAK BCeNeHHas MYpaBbs, NOJ3YLIErD
N0 BO3AYLIHOMY IApy, i GeCKOHEYHA) HET HM KpaeB, HH LIeH-
Tpa. BeuecTso B A0BONLHO Gonbiom MacuTabe PaBHOMEPHO pac-
npeaenieHo Bokpyr Hac. CnefoBaTeNbHO, CTIpaLIHBaeTCA: eClH Y
BcenenHoii ecTb npenen, To noyemy Mbl ke HaGnonaeM ¢ oHOM
CTOPOHb! OT HAac GONbLUEE KONMYECTBO rANAKTHK, 4YeM ¢ Apyroii?

3710 nerko 6110 661 OGBACHUTE, HAXOANCH MBI B 0CO6OM Me-
cTe, pacnonoxkeHHoM 6nusko k uenTpy. Takoe «oco6oe pacnono-
KEHHE) COBEPLIEHHO HE MOKET ObITh CiyuaiiHeiM. OHO ABCTBEH-
HO HaAMCKAeT Ha LieNb ¥ NpeAHa3HAaYeHHE |, CNIEN0BATENBHO, abco-
MOTHO HenpHeMAeMo st 6ONBLIIMHCTBA COBPEMEHHBIX TEOPeTH-
KOB, NPEANOYHTAIOLUNX BEPHTD, YTO Beenennoii npaent cnyuaii-
HOCTb. TToaToMy um npowe 1 ynoGHee npeanonoxuTsb, uto Bee-
JICHHAA HE MMEeT HH LICHTPAa, HH rpaHHL, a 3Ha4HT, BO BCEX HacTAX
Beenennoit matepus pacnipenenena paBHOMepHo.

Onnako, BecbMa BEPOATHO, uTO y BeeobieH Beps! B 310 YMO3-
PHTE/ILHOE NONYLIEeHHe €CTh K AApyras npuunHa. Ecnn nonyctuts
BO3MOKHOCTB CYUIECTBOBAaHHS 4ero-To (MoxeT GbiTh, bora?) «3a
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npegenamMuy» BeeneHHoi, To Gyaet elue TpyaHee NpuaepxHBATEL-
€A MHEHHA, 4T0 BO BceneHHoil HeT HUYero, kpome camoii Bee-
NeHHOM (Mo3ULMs, BECHMA NONYAAPHAS B MATEPUATHCTHYECKOM
MHPOBO33pPEHHH).

[ouemy s Tak MHOrO BHHMaHUS YAERI0 Bepe B Gearpanuy-
HocTk Beenennoit? [loromy uto B Taxoit BeenenHoit kaxaas ra-
NaKTUKA PAaBHOMEPHO OKpPYKeHa JAPYrHMH raJakTHKaMu, U B Heil
HET YUCTOH rpaBUTALHOHHON CUbI (B 40BONLHO GonbiuoM Mac-
wrabe). Ecnu e BeeneHHas UMeET rpaHiubl, TO TOrAA J0MKHBI
CYILECTBOBATH LIEHTP MacC M YMCTAaA NPABUTALIHOHHAR CHAA, U TOr-
Aa Mbl MOTTIH Obl paccyHTHIBATH 3 QPEeKThI rpaBHUTALIMH, HCKANA-
tolMe BpeMs (Toxe B GonblIoM MacluTabe),

Ha kpato Taxoii BeenenHoii wach! 1wu 6bl ¢ HHOM CKOPOCTHIO,
uem B ee ueHTpe. OaHako 3ToT adeKT, NpH Beeil ero BaXKHOCTH,
COBEpLIEHHO HecnocobeH NPUBECTH K KOJIOCCAILHOMY 3aMe/ne-
HUI0 BPEMEHH, O KOTOPOM LUNA peyb BhILLE.

Bepuemca k nonywenuio o GesrpanuuHocTH BeenenHoii:
€CJIH MOMECTHTb €0 B «BOPOHKY» 00LUeii TEOPHH OTHOCHTENBLHO-
CTH (CM. pHC. 4), TO Ha BBLIXOI€ NONYYUM KOCMOOTHIO € Teopueit
Bonbioro BIpbiBa, — 3TO eCTECTREHHOE CNEACTBHE YPABHEHHUIL.
Ha camom fiente, peansHo BO3MOXHBI J1Ba BapuaHTa: 1160 Bons-
L10ii B3PbIB — 1 BCe paciumpserca, nubo Bonbwoii kpax — u Bee
pywurcs. Boibop 0aHOro H3 3THX ABYX BAPHAHTOB COBEpLIAETCS
Ha 0CHOBE HAaONIOEHHI, KOTOpPBIE ACHO MOKA3LIBAIOT, YTO HUYE-
ro He pywuTcs. 3aro ecth yGeAUTENbHBIE AaHHbIE HAONHOAEHHUI,
CBHETENbCTBYIOWME, YT0 BeeneHnas paclumpsercs.

Ho 4T0, ecnii Mbl HaYHEM HALIM PacHEThl C NPOTHBOMNONON-
HOrO, OIHAKO TOX€ HAYYHO NMPABOMEPHOrO JOMYUIEHUS, 4 UMEH-
HO — 4T0 Matepus Bo BeenenHoli uneem tueHTp u rpaHuub? 1o
Gonblte cornacyerca Kak co 3ApaBbiM CMBICIOM, TaK U co Cpa-
weHHbM [Tucanuem. Ecniu «BeTpouTs» 310 f0nylueHue, Hapsay
€ TeMHU e HaBNoAeHHAMH, B 00LLY10 TEOPHIO OTHOCHTEILHOCTH,
TO NOAYYUTCA COBCEM APYras KOCMOJOrHA.

A Ha3sblBalo ee kocMonorueii «benoii abipsl» MO NpUYKHAM,
KOTOpbIE CKOPO CTaHYT BaM MOHATHbI, — M 3Ta KOCMOJIOTHs NO3BO-
NSET ¢ BLICOKOI CTENEHBIO HAIEKHOCTH pa3pelliuTh npobiemy
CKOPOCTH ABHXKEHHA 3B€3AHOIO cBeTa Bo Beenenwoii.
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BearpaHnuHan BceneHnan
BceneHHan pacwmpwunach
MpownssonbHoe gonywexune Habnwogenua

OBHIAH
TEOPHA
OTHOCHTE!Ib-
HOCTH

Puc. 4.

Kocmonorua —
Bonbworo B3pbiBa =

PACLUMPEHME BCENEHHOMN
B/IUAET HA PASHMLY BO BPEMEHM

Hns nanxoro xonnyecTsa BewiecTea yeM Gonblue paauyc, B
KOTOPOM OHO COAEPIKHTCH, TEM MEHbILIE 3((EKT rPaBHTALHOHHO-
ro 3ameaneHna epemenn. Ecnn npeanonoxurs, 4o so BeeneHHoi
HET HHYETO. KPOME MaTepHH, KOTOPYIO Mbl HabMIOAAEM B TeJIeCKD-
Mbi (TO €CThb, rpaHHLIA MATEPHH HAXOAHTCA ONMIKE, UEM, CKAXKEM,
[BaAUATH MHJITTHAPJIOB CBETOBBIX JIET), TO HALIM YACkl BCETO JIMLIE
Ha HECKOJILKO MPOLEHTOB OTCTAIOT OT YaCcOB, HAXOAAWMXCA GNH3
TPaHHLbl. DTOMO ABHO HENOCTATOYHO [UIS PELIEHHS NPOGNEMBI.

T'oBOpA, 4TO Ha BLIXOAE M3 «BOPOHKMY MBI M0Y4AEM HOBYIO
KOCMOJIOTHIO, i YIOMHHAJI, YTO B 3Ty «BOPOHKY » HeoBX0aHMO no-
MECTHTb, IOMHMO BCETO NpoYero, nabniwdenus. Tlocne Maoroner-
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HEro u3yyeHus Q)akToB W pe3y/bTaroB HaGmoaeHHIT 1 OKOHYATENb-
HO yGenuncs B ToM, 4To BeeneHHas AeficTBUTENLHO CYIECTBEHHO
pacliHpunach — Mo MeHbllei Mepe, B Thica4y pas (npunoxenue C).

JokasarenbcTBa 3TOro pacliHpeHHs MOXHO OGHAPYHTh U B
CeawenHom [Tucauun, Hanpumep:

On pacnpocmep nebeca, Kak MOHKYIO NIKaHb,
U packurya ux, kax wamep oaa scunva (He. 40:22).

B moeit sx3ereTuyeckoii cTatbe 1o KpealnoHHOH KOCMONOTHH
npuseaeHsl 17 nono6ubix cBuaeTenseTB U3 Berxoro 3asera (cm.
npunoxenue B). B atux cruxax Bubnuu ynorpeGnensl uetbipe
pa3nH4HBIX ApeBHEEBPEHCKUX MMaroia, BCTPEYatoLHXCA B CAMbIX
pa3sHbIX KOHTeKcTax. YacTora u MHOroo6pasue ux ynorpeGnenus
Mo3BONHAH MHe elle B 1985 rony npeamnonokuTs, 4To 3T0 He Mpo-
CTO MeTad)ophl, YTO ITH MArONBLI MOTYT OTHOCHTBCA K paciuupe-
HHIO MPOCTPAHCTBA, OMUCAHHOMY B 06Leil TeopHK OTHOCHTEB-
HOCTH H HCNONL3YEMOMY BO MHOIMHX KOCMOJTOIHYECKHX TEOPHAX.

Takum o6pa3om, cyuecTsyroT kak Gubneiickue, Tak u ecre-
CTBEHHOHAYYHbIE OCHOBAHHS M01araTh, YTO B MpouLioM Beenen-
Had WMeNa ropasjio MeHbiuHe pa3Mepsl. B TakoM cayuae, B 9Tl
orpaHu4eHHoH BceeneHHoii BnonHe MOMU NPOMCXOHTh HEKOTO-
pbie YAUBUTENbHbIE COBBITHS.

YEPHbLIE AbIPbl U TOPU3OHT COBbITUIA

[Mpencrasbte cebe Beenennyio, koraa oHa Gbuia B NATLAECAT
pa3 MeHblle, YeM ceroins (cM. npuaoxenune C). CornacHo ypas-
HeHUAM 0b111eif TeOpUU OTHOCUTENLHOCTH, Takas Beenennas Mor-
na npebbIBaTh NI B OHOM U3 IBYX COCTOSHHIA (Jito0bie Apyrue
COCTOAHMA MOMNPOCTY HEBO3MOXHBI). CyTh OHOIO M3 HUX (0 BTO-
POM Mbi BKpATLIE PACCKAXEM MO3Ke) 3aKII04aeTCs B TOM, 4TO BCS
Bcenennas naxoaunack Gbl BHYTPH FUFaHTCKOMH weproil Obipbl.

Heprble AbIps! — 3T0 HevTo Gonbliee, YeM MPOCTO TEOpeTHYE-
CKHe KoHUENuMH. Bo-nepabIx, HX CYIECTBOBAHUE HANPAMYIO Npea-
cKa3aHo oblieii Teopueii OTHOCHTENEHOCTH, KOTOpas MOATBEPKE-
Ha OTPOMHBIM KOJTHHECTBOM 3KCcriepuMeHTOB. K ToMy ke, Gonbiumn-
CTBO aCTPOHOMOB YBEPEHO, YTO Y HUX ECTh CBH/ETENbCTBa Habio-
JIEHHIA TpeX BEPOATHBLIX HEPHBIX ABIP Pa3MEPOM CO 3BE3Nly, a TaK-
e OAHOI — B MHWLIHOH pa3 Gonsiuero pasmepa. [lonagaHue B uep-
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HYI0 Ibipy GOJILIIONO KOJIHYECTBA MATEPHH CONMPOBOXIAETCA Bbl-
Gpocom u3 Hee orpomHOro konuuecTsa sHeprun. HaGmionasumii-
€A HeJlaABHO THraHTCKHH BbIOpOC B LeHTpe ranakTuku M87 acTpo-
HOMBI HE MOTYT OGBLACHHTD HHaYe KAk ()eHOMEHOM YepHO# AbIPHI.

YepHble nbipbl MOTYT GbITh Kak OYEHb MaJICHBKHMH, TaK
04eHb GONBIIMMH — BCE 3aBHCHT OT KOIHYECTBA MATEPHH, CHKa-
To#i BHYTPH aHHOTO pannyca. OGbeAHHEHHAS rPaBHTALIMOHHAA
CHuila BCe Macchl, HaxoaALeHic BHYTPH HEPHO#H AbIPbI, HACTOML-
KO BE/IHKA, YTO JIY4H CBETA HE MOTYT BBIPBATLCA HAPYIKY — OTCIO-
Aa M Ha3BaHHE «YepHas AbIpay.

370 03HAYAET, YTO BCA MaTepHs B Npe/ie)lax HalIeH — B NAThIe-
CAT pa3s MeHblUeH HbIHEIHETo pasMepa — BeenenHoii nonanaeT «B
JIOBYLIKY», TO €CTb B NPeAebl HeocA3aeMoii chepHUecKoil rpaHu-
Lb! IHaMETPOM He MeHee MHJLIHapAa CBETOBBIX JIET. DTa rpaHHLIA
MoJTy4Ha Ha3BaHHE 20pu3oHm cobbimuti. 3TO H €CTh TA TOUKA, B KO-
TOpO# JTy4H CBETa, NBITAACh NOKHHYTH YEPHYIO ABIPY, H3rHGaloTCsa
H MOBOPAYHBAIOT Ha3all, H HMEHHO 3[1ECh BPEMSA CHIILHO HCKAMKEHO.

HuameTp ropn3onTa coGbITHIt 3ABUCHT OT KOJIHYECTBA BeLle-
CTBA BHYTPH HEr0. JTO 03HAYAET, 4TO FOPH3OHT COOLITHI uepHO#
OBIPBI pa3sMEPOM, CKaKeM, CO 3BE3[y, MPaBHTaLMA KOTOPOii 3a-
CTaBJIACT €€ MOMMoLIAaThL Bee Gonblue v Gonblue BewecTsa, Gyner
YBEJIHYHBATLCA — MOAOGHO TONICTAKY, KOTOPBIi ecT Bee Oonbile
Gonblile, cTAHOBACH BCE TONLIE M TOILIE.

BeluecTBo 1 cBET MOryT CYLLECTBOBATS BHYTPH YEPHOH AbIPbI;
O[IHaKD, COTTIACHO Y paBHEHUAM 06111l TEOPHH OTHOCHTENIEHOCTH,
OHH NOJKHEBI NANATL BHYTPb, MOCTENEHHO NOCTHIas «CHHIYIAP-
HOCTH» B LIEHTpe, Fie oHM GyayT coaBneHs! 4o pasmepa GynaBoy-
HOH ronoskH no4tH Geckoneunoli nnotHocTn. Ho, Kak Mbl yike
FOBOPHIIH, 3TO JIHIIL TIOATBEPIKAAET, uTo BeeneHHas pacumpu-
Nlack H B HACTOALIEE BPEMSA HE NMOABEPHKEHA 3TOMY ITI06aNLHOMY
naneHHio BHYTpb. Taknm oGpasom, ceituac BeeneHnas He MoxkeT
HaXOOHTLCA BHYTPH Y€PHOH ABIpbI.

BENLIE AbIPbI

PaccMOTpHM BTOpPO#i BapHaHT BO3MOXKHOIO cocTosHHMA Bee-
neHHo# cornacHo obueit Teopun oTHocHTensHOCTH. Takas e
OrpaHH4eHHas H B NATLAECAT pa3 MeHbIIas 10 pasMepam Beenen-
Has NpexIe MOrvla HAXOANTLCA BHYTPH THraHTCKOH 6eroi dbipet.
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Benas [ibipa — 370 Ta Je YepHas AbIPa, TONbKO «AaBLIas 06paTHbIH
xom». B 1970-e roab! acTpopH3HKH AAJIH TAKOE HA3BaHHE KOHUen-
UHH, BOHHKILUEH Y HUX MPH H3Yy4YeHHH YEePHBIX AbIP. ITOT TEPMHH
TAK M HE CTA NOMYAAPHBIM, HO CAMa KOHUEMLMA 1 110 CErOAHALI-
HMi JeHb CYHTAETCA MPABOMEPHOIA.

Benas abipa, noaoGHO YepHOii, TOXKE UMEeT NOpPH3OHT cOObI-
Tuit. BuyTpu Hero 6e3 ocobbix mpobniem MOryT CyLIECTBOBATh Be-
wecTBo U cBet. B uentpe G6enoit Abipbl BOBCE HE JO/DKHA BO3HH-
KaTh CUHIYSPHOCTb — Pa3Be YTO B CAMOM Hauyane ee CyllecTBo-
saHua. OHAaKO, COMMACHO YpaBHEHUAM 0Oluei TeopHH OTHOCH-
TENbHOCTH, BELUECTBO U CBET BHYTPH NOpU30HTA coObITHI Genoii
ABIPbI JOMKHBI PACILMPATLCA HAPYIKY.

Fopu3oHT COObITHIT Genoit Abipbl —3T0 OAHOCTOPOHHAA [PaHH-
Ua, NO3BONAOLLAA ABHKEHHE TONBKO USHYMPU HAPYHCY. Beu[ecmo
 BOJIHBI CBETA MOKMAAIOT GenyIo Abipy, HO He MOTYT BEPHYTHCA B
uee o6parto. [lockonbKy AMameTp ropusonTa cobbITHIi Npornop-
UMOHANEH KOMH4YECTBY BELISCTBA, HAXOAALLENOCA BHYTPH HEro,
TO rOpPU3OHT cOBBITHII CykaeTcs, KaK TONbKO BELECTBO MPOXo-
AMT Yepe3 Hero U nokuaaet Oenyro abipy. AHanorke MoxKeT city-
#MTh TOJNCTAK, CEBIUHIA HA CTPOXALLYIO AHETY: HHUYErD BHYTPb,
BCE TO/IbKO HapyKy. PaHO WM MO3AHO OH JlosbkeH noxyaeTs. [lo-
JOGHBIM ske 06pa3oM U rOPH3OHT COOBITHIT OyaeT CyHarscs u cy-
JKATLCA, MOKA HE «CCOXHETCH» OKOHYaTenbHo. B utore He ocra-
HeTcA HUKakoii Genoii Ablpbl — TOJIBKO pa3spo3HEHHOE BELLECTBRO,
yaanqwlleeca B pa3dHbi€ CTOPOHLI OT LEHTPA.

HEKOTOPbBIE HAY4YHbIE BbIBOAbl

[lpowy NOMHHTH, YTO 3TH CTPAHHbIE HA MEPBbIH B3rNAN
MpeACTaBIeHHS O YepHbIX H GeNbIX AbIpax BbIABHHYTH HE MHOIL.
OHU — pe3yNbTaT Beell CYMMbl JOCTHIHYTBIX HA CErOAHSALIHUMA
JeHb 3HaHHi1 0 rPaBHTALMU. YpaBHeHuUs obuei TeOpUH OTHOCH-
TENbLHOCTH JOMYCKAIOT, HO He TpelytoT cyllecTBoBaHUA Genbix
AbIp B HACTOALIEE BPEMA.

Takum 06pa3oM, KAK BUIHO 13 IAHHOIO PACCyKAEHUS (M NpH-
noxenus C), HauaB ¢ NPeanoNoXeHHs o ToM, 4To BeeneHHas Hme-
€T rpaHHLbl (H NPHHHMAas BO BHUMAHWE OrPOMHOE KOJHYECTBO
CBHETEJILCTB B MONb3Y €€ PACLIHPEHHA), Mbl MMONYHAEM ClIEAY10-
LLYHO IOFHYECKYI0 MOCNEN0BATENBHOCTh:
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1. Budumas Bcenennan xo20a-mo Haxodunack eHympu 20puson-
ma cobbimui.

370 03HaYAET, 4TO OHA HAXOAMNACH BHYTPH Nu60 uephoii, thbo
Genott apipsl. Ml yGemunnck, 4o ecnm 6bl 370 Gbina uepHas
Abipa, To Beenennan Gbl ckMManacs, 4To He NOATBEPIKNAETCA
(axramu. CnenoBarensHo:

2. Budumas Bcenennas koz0a-mo naxodunace ewympu 6enoii
ObipbL.
Onnaxo Beenennas Mora HauaTLCA C YEPHO# AbIPLI —NOKa He
Havanock paciunpenre (cm. npunoxenne C). Ecnu sca Bee-
JieHHas He HaMHOTO Oonblue H TUIOTHEe, YeM ee HabnonaeMas
4acTb B JaHHbIH MOMEHT (OTHOCHTENBHO APYTHX BO3MOMKHO-
crefi cM. npunoxkerre C), T, KAK NOKA3LIBAIOT pacyeThl B NPH-
nokeHnn C, ropusoHT cobbiThit Gonee He MOKeT CylIecTBO-
BaThb, 3TO 03HAYAET, YTO B KAKOH-TO MOMEHT BPEMEHH B MPoO-
LUJIOM OH CY3HJICA JI0 HYNIEBOIO paJMyca, a 3To, B CBOIO ove-
pelb, 3HaUHT, YTO PacLIHPEHHE NPOCTPaHCTBA MPONOIKANIOCH
NO MeHbLIEH Mepe 10 Tex nop, noka Genas Aplpa He Npexpa-
THNA CBOE CYLIECTBOBAHHE.

Taxnm o6pazom, HCXOA U3 BCEX HMEIOWMKCA B HALIEM pac-
NOPAXEHHH (UIMHECKHX H ACTPOHOMHYUECKHX JAHHBIX, MBI MO-
KEM C/IENATL HENOCPEACTBEHHbIH BbIBOA;

Ecnu Bcenennaa ozpanuvena, mo ko20a-mo 6 NpouLiom oHa
pacuupunacs us benoi ovipel.

Heorpannuennas Beenennas (Takas, kak kocMoc nocne Bosnb-
IWOro B3pbiBA) HHKOTZA, HH B KAKOH MEpHOM CBOEH HCTODHH, He
Moria GbITe HK B 4epHOIi, K B Oenoii Abipe, NOTOMY YTO B TPeX-
MEPHOM NPOCTPAHCTBE HE MO0 ObITh HHKAKOIO UEHTpA, Ha Ko-
TOpbIii HANpaBNANHCH Obl rpaBHTALMOHHEIE cHnbl. CnenoBarenb-
HO, KOCMOJIOTHH HEOrpaHHueHHo#H 1 orpaHnyeHHoil Beenenno#
NPHHLKMHANLHO OTIH4AI0TCA ApYT oT apyra. OBe 3TH kocMono-
THH B PAaBHOM CTENEHN BEPHO BLIBENEHBI H3 HCXOQHBIX Mpemrno-
JIOXEeHHH — cpaBHUTE pHC. 4 H pHC. 5.

Hrak, raBHOe, YTO HAM OCTAETCA ONPEENHTE, 3TO KAKOE HC-
XOZHOE NPeAnoyioKeHHE AaeT nyymee o0bacHeHne Beenennoil, B
koTOpo#i Mb! xknBem. Cnemytoume pasaens 3T0H KHAMH NoKasbl-
BalOT, KaK KocMonorus 6enoit neipe! v Teopus Bonbworo B3peisa
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OrpaHuyeHHas
BceneHHan BcenenHan
MpegnonoxeHue, OCHOBaHHOE pacluupunach
Ha bubnuum HabnwopeHun

ObIAA
TEOPHH

Puc. 5.

6enbix abip !

OOBACHAIOT OZIHH H Te 3Ke (DaKTbl, yYHTHIBAA MPH 3TOM HAEHO MOJIO-
noii BcenenHoii. Bonee Toro, y kocMonoruu Genoii abipel nosBK-
nack YyAeCHas BO3MOXKHOCTb 0GBACHHTL Te ABJEHMA, Ha KOTOpbie
HE MOXET J1aTh OTBeT TeopHa bonkuioro B3psiea (mpunoxexue C).

TOPU3OHTbI COBbITUA U BPEMA

B3 ropu3oHTa coOBITHIA C BpeMeHeM NPOUCXOAAT CTPaHHbIe
Bewy. 3HamMeHuTHIli acTpodusuk Crusen XOKHHr B cBoeii nomy-
NApHOii kHure «Kpamkas ucmopus apemeru» NOKa3bIBAET, uTo By-
JET MPOHCXOJHTL € YENOBEKOM — CKAXEM, aCTPOHABTOM, — Naja-
IOLMM B HAMPABIEHHH MOPH3OHTA COOLITHIL YepHOii Abipsl. Bor
moii napadpas 3Tol HCTOpHH:
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Tlo rpachuky acTpoHasT 10IKEH JOCTHYL NOPH3OHTa COBBITHIA B
12-00 nonosynxu, COrnacHo NOKasaHHAM ero HapyYHbIX 9acOB.
Ilo Mepe npuONMKEHHS K TOPH3OHTY COBBITHIT Bech 3Be3aHbII
¢oH nocrenenHo 3aropaxusaeT Hekas TeMHas cepa. AcTpo-
HOM, BeQyLIWH AHCTaHUMOHHOE HabMmoAeHHE 3a MONeTOM, BH-
IMT, NTO YAChl ACTPOHABTA OTCTAIOT BCE CHIILHEE H CHIIbHEE.
V acTpoHOMa Ha HAaCTEHHBIX Yacax NMPOXOIMT LENbIH Hac, a Ha
4acax acTpPOHaBTa CTPENKH caBHHynuch ¢ 11-57 go 11-58, a
noka OHH fononsyT no 11-59, y actpoHoma nipoiiaer uensiii
Oenb! ACTDPOHOM TaK M He YBHAMT, KAK 4achl aCTPOHABTA 110-
KaxyT 12:00. BMECTO 3TON0 OH BHAMT, KaK HEMOABHKHbIE 06-
Paskl acCTPOHABTA H €T0 YacoB CTaHOBATCA Bee Gonee KpacHsi-
MH H Pa3MbITbIMH, NMOKA COBCEM HE HCUE3a10T H3 BHLY.

Onnako XOKHHI HHYETO HE FOBOPHT O TOM, HTO MOT BHAETH
dcmpoHaem, TaK MTO C 3ITON0 MOMEHTa HAYHHAETCA Moll paccKas:

Tlo Mepe npuGMKEHUs K TOPH3OHTY COBLITHIT ACTPOHABT CMO-
TPHT B TENECKON Ha3ajl, Ha HACTEHHbIE Yackl ACTPOHOMA, H BH-
OHT, 4TO OHH HOYT Bee GeicTpee M GbicTpee. O BMAMT, Kak
acTPOHOM OYeHb GbICTpO Nepensuraetcs no naboparopuy, Gya-
TO B PEXXHME YCKOpPEeHHO# nepeMoTkn. OH BHOMT NNaHeTsl U
3B€31bl, KOTOpbIE HA OTPOMHON CKOPOCTH BPAILAIOTCS BOKPYT
cBOHX opOHT. Bea Beenenas Baanm ot Hero apwkercs B Ge-
LIEHOM TeMne, CTPeMHTENNbHO cTapes. Ho npu aToMm actpo-
HaBT BHZIMT, 4TO €10 Hapy4HbIe 4ackl HAYT HopManbHo. Korna
OHH noka3biBaloT 12-00 nononyaHH, aCTPOHABT 3aMEYaeT, YTo
CTPEJIKH HACTEHHbIX 4acoB aCTPOHOMa BPALIAIOTCS ¢ TaKo#H CKo-
POCTBIO, YTO CAIMBAIOTCA B pacruibiBlUeecs naTHo. INepecekan
FOPH30HT COOLITHIA, ACTPOHABT HE HCBITLIBAET HUKAKHX 0CO-
ObIX Ol LUEeHHi, 33TO TENEPh OH BUIMT APKHH CBET 8HYMPU TO-
pu3onTa. Ero yacel nokassisaior 12-01 v npononskalor nary.

CyTb MOE#i HIEH COCTOMT B TOM, YTO COMIacHO obLel TEOPHH
OTHOCHTENLHOCTH Ha 2opuszonme cobbimuil epems 3amupaem. He-
NOCPEACTBEHHO Ha TOPH3OHTE COOBITHIH Yackl U Bee dusHUecKue
NpoLecCchkl 0CTAHABIMBAKOTCH, a 613 HEro NAYT OYEHb MEVIEHHO
(OTHOCHTENBHO HacOB, HAXONALLMXCA BAAH OT Hero). Kak MBI yike
noxasanH, CylIecTBYIOT Hay4Hble CBHAETENLCTBA TOro, yTo Bee-
Neruan (¢ 3emneii NPHOAN3NTENLHO B €€ LIEHTPE) pacluMpHAach,
1o BCeH BEPOATHOCTH, U3 Genoii awipsl, Gonee He cyecTyoweH,
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370 03HAYAET, YTO rOPU3OHT COOBITHIA cy3wica o Hyns. (Keratu,
001as TeopHs OTHOCUTENLHOCTH HE OrPAHHYUBAET CKOPOCTb, HA
KOTOPOi MOMKET MPOUCXOAUTH TAKOE CYKEHHE.)

Ecnu B MOMEHT MOARNEHHA MOPU3OHTA COOBITHEH BbI HAXOAH-
Tech Ha 3emsie, TO 3a OJJMH 3EMHOI JIeHb Balleil XU3IHU Ha aaste-
KHMX 00bexTax Bo BeeneHHOi MOTYT nponieTeTh MUILIMAp/B JIeT.
M Toraa y ceeta oT 3TUX 00BEKTOB OyleT JOCTATOYHO BPEMEHH,
4ToOBI HOOpaThea 10 3eMau.

KAKOBA BUB/NIEUCKASA LWKAJIA BPEMEHU?

B orpanuuenHoii BeeneHHoll 4achl B pasHbiX MecTax Mo-
ryT HATH (WIM NOKa3bIBaTh BPEMS) C COBEPILIEHHO Pa3HOii CKOpO-
cTbio. Tak kakHe jke 4achl noapasymesaiorcs B Bubnuu 8 nepsoii
rnase Kuuru Boitua wnu, ckaxem, B Kuure Mcxoaa 20:11, korna
peub HAET 0 TOM, 4TO bor corsopun Becenennyto 3a wects 06biy-
HbIX 3eMHbBIX JHEi?

B npunoxenuu B 5 npuBoxy Gubneiickue csuaerenscTsa
(BbiT. 1:5, 1:14-15) B nonb3y Toii runoressl, 4to bor usHauans-
HO 330yMaJl ONpeAe/IHTL BPEMA Yepes BpallieHHe 3emMiu BOKpyr ee
cobcrBenHOl ocH U BOKpyr CoNHUA, TeM CaMbIM 33128 CHCTEMY
OTCYeTa /Ui NEPHOAOB BPEMEHHU. Ta I'HIOTE3a BLIVIAAHT BECbMA
Pa3yMHO — ¢ y4eToM Toro, 4To bubnus npeaHasnaueHa ans npea-
CTaBHTeNIeH CaMbiX Pa3HbIX KyJIbTYP, C CAMbIM Pa3HbIM YPOBHEM
Hay4HbIX 3HaHuii. Takum ob6pasom, Bubnus, no Beeit BUAUMOCTH,
coobwaet Ham, uto Bor corBopun Bcenennyio 3a wects aHei
«M0 3EMHOMY BpEMEHH».
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HEAENA TBOPEHUA:
KAK 3TO MOI/10 NPOUCXOAUTD

O HEKOTOPBGLIX BAXHbIX COBbITUAX
HEAE/IVN TBOPEHMA

XoT# BONpOC 0 BpeMEHH PacnpOCTPAHEHHSA 3BE3HOTO CBETA
B NPHHLMIE PeLIeH, BAYKHO NONpoGoBaTL NPHMEHHTL 3TO pelle-
HHe K peabHbIM coObITHAM Hepeny Teopenns. [lanee nocnexyer
Mos cobCcTBeHHas BepcHs pa3BHTHA coObiThii. Ho npowy Bac nom-
HHTB, YTO BCE HNIOKEHHOE HHIKE — BCETO NIHIL YMO3PHTEIIbHbIE
pacCY>KIeHHs, KOTOpble MOTYT noTpe6oBars KapAHHAILHOTO Nepe-
CMOTpa N0 Mepe pa3BHTHA HayyHoro 3HaHus. (Hanprmep, Bo3Mox-
HO, Bor BoBCe He peanH30Ball OTNIMCAHHYIO 3A€Ch MOJEb, a Npo-
CTO Hauan ¢ coTBopeHns Genofi apipsl.) Kocmonorns 6enoit apipst
(onposepraioias Bce Bo3paxeHHs npoThe HepasHero CoTsope-
HHA, CBA3AHHBIE CO 3BE3/IHBLIM CBETOM) COXPAHAET CBOIO LIEHHOCTH
BHE BCAKOM 3aBHCHMOCTH OT HHIKENPHBEACHHBIX COOOpaKeHHiA.

Hayunsie o6ocHoBanMs 3THX cooOpaxkeHnit Bbl HaiineTe B
npunokenuax B u C. 3neck xke A cocpenoToyy cBoe BHHMaHHE
Ha TOM, Kak HMeHHO Bor MOr HCcnonb3oBaTh HEKOTOPLIE 3AKOHbI
npxponpl, kotopbie On Cam ke 1 corsopm. Ho npu aTom npoury
Bac NOMHUTB, YTO B npouecce coznaanns OH MOT U3IMEHATH — H
DeACTBUTENILHO H3MEHSAN — ITH 3aKOHbI.

AEHb NEPBbLIN (BbITUE 1:1-5)

B navane comeopun Boz nebo u semao.
3enmnn xce buina GessudHa u nycma, u meMa Hao besoHoI;
u [yx Boorcut: nocunca nad 600010.
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Bor cospaet TpexmepHOoe NPOCTPaHCTBO M MOMELAET BHYTPH
HEro 1ap BOAbI B XHAKOM COCTOSHHH, T. €. «Be3qHy». DToT wap,
JMaMeTp KkoToporo Gonblue ABYX CBETOBBIX JIET, AOCTATOYHO Be-
JIMK, 4T0OBI BMECTHTS B ceb4 Beio Maccy Beenennoii (npunoxenue
C). JIpa cBeTOBBIX r0fia — 3TO MOPA3HTENBHO MAJIO 110 CPABHEHHIO
¢ 6onee no3pgHuMu pasmepamu BeeneHHOIA, HO Bce Je J0OCTATOY-
HO MHOIO (OKOJIO JBAJIUATH TPHILTHOHOR KHIOMETPOB) B CPaBHe-
HHM ¢ Haweit [anakTukoii, Gonee yeM B Thica4y pa3 Gonbiue Axa-
meTpa Haweii Conneunoii cuctremsl. [Tpeacraebre ceba napsium
Haz 6e3aHoi M BrnaabiBalOWMMCA B ee Ge3aoHHbie ryOuHst! [y-
Malo, MMeHHO noatoMy Bor Hasean ee «Ge3anHoi».

M3-3a orpoMHOI KOHUEHTpPAUKKH MaTePUH 3TOT WIAp BOABI
HAXOUTCA B MyOHHe YepHOIl AbIPbl, NOPHU3OHT COGLITHIA KOTO-
poii — Ha paccTosHHH Gonee MoNYMWLIHAP/IA CBETOBBIX JIET. 3eM-
115 B 3TOT MOMEHT NpefcTannseT coboii nonpocrty Gecdopmentoe
HeonpeaeneHHoe BOJHOE MPOCTPAHCTBO B LICHTPE MycToi 6e3aHbL.
be3nHa MeaneHHo BpalaeTCA, U HA €€ NOBEPXHOCTH HET HHKAKO-
ro BuAMMoro ceeta. Ha pucyHke 6 nokasana 6e3Ha B MOMEHT co-
TBopeHus ee borom. Ceprueckuii ropusoHT coObITHIA H300pakeH
6e3 coxpaHeHHs MacluTaba, Tak Kak OH HAXOAHTCA 0YeHb JANIEKD.

IMockonbky orpomHas Macca Beeii BeenenHoil conepxutcs
B OJIHOM Luape (OTHOCHUTENIBHO) MAJIOro pa3Mepa, rPaBUTALIHOH-
Hafs CHNa Ha MoBepXxHocTH Ges-

JHBl OYCHb BEJIHKA, Oonee Mun- P il Y 8
JTHOHA TPH/UIHOHOB g. JTa zéﬂ’oHT c°sh:,;; <
CHJIA 0YeHB GBICTPO CXUMa- ~<0 C AN
et Ge3nHy B HanpaBneHUH \
LUEeHTpa, OTYEro OHa CTaHo-
BHTCA 4pe3BbiyaiiHo nuoT-
HO# u ropayeil. OrpomHas
TeMNneparypa paspbiBaeT

\ MUANKapaa
MO.TIEKyI[H BOIbI, aTOMbI H \ CBETOBbIX
Aaxe A1pa AMEMEHTapHBIX | ner 1/
YacTHIL R /
v

H cxazan Boz: b R4

da 6ydem caem. S

H cman caem.

Puc. 6. Beanxa H ropu3oHT colbl-
THil (6e3 coxpaHeHus macwraba)
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HauHHaloTcs peakLyy TEpMOSIEPHOIO CHHTE34a, B XOJe KO-
TopbIX U3 Gonee nerkux Anep dopmupylotes Gonee Taxensle,
TpH 3TOM BHICBOOOXKAAETCA KOJIOCCANBHOE KOJIHYECTBO SHEPIHH.
BenencTeue 3THX MPOLECCOB AP H3HYTPH OCBELLACTCHA APKHM
CBETOM, KOTODBIH MPOPHLIBAETCA Ha MOBEPXHOCTH, H ThME NPHXO-
JINT KOHEL.

H ysuden Koz ceem. umo on xopouw;
u omoenwn Boz ceem om mombi.

anubiii naparpad ABNAETCA CAMBIM YMO3PHTE/ILHBIM B MOEH
PeKOHCTPYKLMH cobbiTHil. Tak kak npoLece CikaTHa NpoJoJiKa-
€TC3l, rPAaBHTALMs CTAHOBHTCS HACTO/NbKO CHIILHOH, YTO CBET YiKE
He MOKeT MPOpBaThcsl K NMOBEPXHOCTH, H TbMa BO3BpalllaeTCs.
INcanom 103:2 — « Tl ofeBaelIbCsA CBETOM, KaK PH3010...» — HME=
T npsiMoe oTHoweHue ko AHio TMepomy. OTclona s fenalo Bbl-
Bof. uTO B 3T0T MOoMeHT Jlyx Boxhii, Kotopsiit «HOcHncs Haj Bo-
noton (BuiThe 1:2), cTAHOBUTCA HCTOMHHKOM CBETA — TOUHO TaK
e, kak OH BHOBB CTaHET HCTOMHHMKOM cBeTa B Oynywem (OTtkpo-
penne 21:23, 22:5). Taknum obpa3zom, y Ge3aHbl NOABNAIOTCA 1BE
CTOPOHBI — TEMHas H CBET/asn, CBET OTAENAETCA OT ThMBI; Bor npo-
BOZIMT «YEpTy... Hajl MOBEPXHOCTHIO BOMIbl, 10 FPaHHLL CBETA CO
Tomoto» (Hos 26:10).

H nasean Eoz ceem Onem, a momy HOUbIO.
H 6 seyep, u 6vino ympo: denb ooun.

To mepe Toro kak cxxaTHe nponomkaerca, GesqHa yckops-
€T CBOE BpallieHHE — KAK HapalMBaeT CKOPOCTh BpallleHHs (ury-
pHCTKa, Mprkas k cebe pykn. Mbl MojkeM nipecTaBHTL cebe, kak
BooGpaxcaeMas TOYKa HA MOBEPXHOCTH C()epbl MEpPeABHIaeTCH ¢
TEMHOIi CTOPOHbI HA CBETNYIO, TEM CaMbiM OTMEYAIOTCA Beuep
yTpo. I1pHGNH3HTENbHBIE pacueThl NOKA3LIBAIOT, YTO BCe COOBI-
THA OT CAMOTO Ha4ana H 0 3TOro MOMEHTA A0/KHBI ObIIM NpoH-
30HTH 3a OMEHb KOPOTKHH NMPOMENKYTOK BPEMEHH, TOpa3io MeHb-
whil, yem oanH roa. Tounblii pacueT BpeMeHH Bbilwe) Obl 3a pam-
KH cOBpeMeHHOi 0011eii TeOpHH OTHOCHTENBLHOCTH, HO TIOAO3pe-
BAIO, 4YTO COBPEMEHHbIE Yachl HA NOBEPXHOCTH Ge3Hbl (€cnH bl
OHH cMOrMmY yueneTs!) k koHuy aus lMepsoro nokaszanu 6s1 ABan-
uAaTh YeThIpe uaca oT Hauana Teopenus.
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DEHb BTOPOH
(BbITUE 1:6-8)

H cxasan Boz: da 6ydem meepds nocpedu aodw,
u 0a omodensiem OHA GOOY OM GOObL.

H cosdan Boz maepow; u omdenun aody, komopas
noo meepovlo, om 60dbl, KOMOPAs Had MEepobIO.

[Tyrem npamoro BMelnaTenseTsa (noapoGHee CM. B NPHIOHKe-
Huu C) Bor HaYyMHAET pacTArMBATL NPOCTPAHCTBO, OTYENO LLApP Ha-
YMHAET 04eHb GBICTPO PACIIMPATLCA, M TEM CAMBIM YEPHAA Jbipa
npespauaercs B Genyto avipy. Bor ornenser orpomHyio yacth
NPOCTPAHCTBA — «TBEPAN» — BHYTPH GeanHnl («HebecHbIii cBo»),
rAe BEWECTBO, PACLUHPAACh, PACNafaeTca Ha ()ParMeHThl U Kia-
cTepsl; HO npH 3ToM OH aenaeT Tak, 4ToObl «BOAA, KOTOpas noj
TBEPALION, H «BOAA, KOTOPAaA Hall TBEPAbIO», OCTABAIMCL CBA3AH-
HbIMH Mexay coboii (cM. puc. 7).

Puc. 7 a) Bonel HEMOCPEACTBEHHO NEPE PacLiHPeHHEM
6) MOMEHT ABOIHHOIO paciuHpeHus

[pu HopManbHOM MPoTEKAHHH PH3HYECKHX NPOLIECCOB OCTbI-
BaHHE MPOHCXOAMT TaK e ObICTPo, KAK M pacluHpenue. Benesa-
CTBHE PACUIHPEHHA NPOCTPAHCTBA JUTHHA TEMNOBLIX BOAH 3HA-
uuTeNbHO yBenuuusaerca. [locTeneHHo 5TH pacTAHYTLIE BONHBI
06pa3sytoT MHKPOBONHOBBIH (JOH KOCMHYECKOIO H3Ny4YeHHUs (CM.
npunoxenue C).
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BewiecTeo non TBepapio paciuupseTcs 10 TeX Nop, NOKa 11o-
BEPXHOCTb TBEPAH He npHoGperaeT OOLIYHYIO HIH COBpPEMEH-
HYI0 TeMnepaTypy, CTAaHOBACH XHAKOH BOAOH noa arMocdepoii.
Bor cobupaeT paznnutbie Gonee Tikenbie aTOMBI N0/ NIOBEPXHO-
CTbi0 TBepaAH (06pa3oBaBIUHECA B PE3yNBTATe BbILIEYTIOMAHYTOH
peaxunH ANEPHOIO CHHTE3a) H CO3aeT H3 HHX MHHepasl, o6pa-
3ytoue «ocHoBanmsa 3emnu» (Moe 38:4), To ecTs, ee sapo u Man-
Thio. I'PaBUTaUKMA HA NOBEPXHOCTH NOCTHIACT HOPMANIbLHBIX, Hbl-
HeWHHX 3HaueHuii. B ocTansHoli Teepam BemecTBo pacnanaet-
€H Ha 4aCTH, OCTaBNAA HPPerynspHbie FPYNIbl BOAOPOAA, FeNIUA H
ApYTHX 8TOMOB, 06pa30BaHHBIX BCNIEACTBHE AAEPHLIX NPOLIECCOB
ans Tepeoro. Boavl Hax TBEPABIO OCTAIOTCS HEpa3AENEHHbIMH,

H nasean Boz meepov nebom.
H 6vin gevep, u 6bi10 ympo: denv émopoil.

Hebo — 3710 mMexc3Be3nHoe npoctpatcTso. Tak kak Contue ewe
He coTeopeHo, Jlyx boxuii nponomkaer ocraBarbca MCTOMHHKOM
CBETA 15 BPALLAIOLINXCA BHH3Y BOJI, PHAABAs MM CBETIIYIO H TeM-
Hy10 cTOpoHbI. Paclunpenye, Hauasiueecs B Ha4ane 3Toro aus, Gy-
AT NPOAO/KATLCA, NO MeHbLel Mepe, 10 KoHua AHA YeTseproro.

AEHbL TPETUA
(BbITUE 1:9-13)

H crasan Boe: 0a cobepemcsa 8oda, xomopas nod xebom,
6 00HO Mecno, u 0a asumcs cyvua. H cmaio mak.

TlponcxoanT GLICTpIil paanoaKTHBHBI pacnaj — BEPOAT-
HO, BCNIEACTBHE YCKOPEHHOrO PACIIHPEHHMA MPOCTPAHCTBA (3TO-
MYy BOTIPOCY # FUIAHHPY10 NIOCBATHTE OTAE/EHbIE ITaBbl Moeii Oy-
ayued kHuru). B pesynistare narpesanns, KOTOPLIM CONPOBOXAA-
€TCA ITOT npoutece, GopmupyeTcs 3emHas kopa. Kopa cranosuT-
CA Nnasyyiei OTHOCHTENLHO NOPOZ NEXKALUEH NOA Hell MaHTHH, W
BC/IEAICTBHE ITOTO NOAHHMAETCA Hajl BOAAMH, cOBHpas HX B Okea-
Hbl. CornacHo Moeii rHNoTese, NPH 3TOM TAKKE NPOHCXOMT YCKO-
PEHHOE OXJIaXK/IEHHE PAaC/IaBIEHHBIX CKANBHBIX TIOPOX BHYTPH
3emnn — onaTL-Taku B pe3ynsTare GLICTPOrO paclMpeHHs Npo-
cTpaHcTea (npunokenue C), — 4To NPHBOAHT k ropooGpasoBakHIO.

H crasan Boz: da npouspacmum 3emnn 3eienb...
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Ha Tonbko yTo chopMupoBaHHOii cyue bor cosnaer pacteHus.

TMpononxkatolweecs pacliipeHHe NPOCTPAHCTBA NPUBOAHT K
TOMY, 4TO BOfbI HaJl HebecaMH AOCTUralOT FOPU3OHTA COOBITHI H
BBIXOJAT 32 Hero. BeneacTaue 31010, KOMMYECTBO BELLECTBA BHY-
TPH ropH30HTA COOBITHI HAYMHAET YMEHBILIATHCS, & CAM NOPU3OHT
coObITHIi ObICTPO CysiaeTcs (BCMOMHHUM TOCTAKA HA CTPOroi au-
eTe) B HanpaBneHHH 3eMiid. 38e3] ellle HeT — eCTh TOMbLKO Kia-
cTepbl BOAOPOAA, reflis U APYrUX aToMOB, OCTABLUUECA B TBEPAH
BCJIECTBHE CTPEMHTENBHONO paclliMpeHHs.

LAEHb NOABNEHUA BCENEHHOW
(BEBITUE 1:14-19)

H cxazan Boz: da 6ydym ceemuna na meepou
Hebecnoli... umobsl caemume Ha 3emmo. H cmano makx.

Pano yTpom aHa UeTBepToro cyxarouuiics ropusoHT cobbi-
Tvit focturaer 3emnu. Ha 3emne npoxoauT oK 0ObI4HbIH AeHb,
M 33 3TOT AA€Hb B AAJIEKOM KOCMOCE NPOMCX0AAT PuU3nuecKue npo-
LIeCChl, KOTOpbIE AISTCA MHUANKHAPALI NeT. B uacTHocTH, y rpaBu-
TaUMU UMEETCS A0CTATOUHO BPEMEHU, YTOOBI YITOTHUTB pa3pos-
HEHHBIE KIACTEPbl ATOMOB BOAOPOJA M Me/HA.

H cozdan Boz dsa caemuia geruxue... u 3a6e30bl.
H nocmasun ux Boz na meepou nebecnoi,
ymobol cGemume Ha 3eM11o.

Pano yrpom Yerseproro aHs Bor o6beauHseT kiacTepsl ato-
MOB B 3B€3/Ibl, H B HUX HA4HHAETCA TEPMOAAEPHDIi cHHTe3. Tonb-
KO 4T0 00pa3oBaHHbIe 3BE3/1bl NPYNMHPYIOTCA B raJIAKTHKH H Ipy-
nel ranaktuk. Ha 3emne uper aexs Yerseptsiii, a ganekue 3pes-
bl CTAPEIOT Ha MHTHAP/bI JIET, H Y HX CBETA HMEIOTCA BCE TE XK
MHJLTHAPABI JIET, 4To0bl JoOparkes a0 3emau. [loka cBet Haxo-
JIMTCA B MYTH, NPOCTPAHCTRO NPOJOINAET PACWIMPATBLCA, OJHO-
BPEMEHHO YBENHYUBAA LUTHHY CBETOBBIX BONH (npunoxkenue C) u
cMmeluas AHHbL BOJIH K KPACHOMY Kpato cnektpa. Teneps camsie
JlajieKHe 3Be3/lbl MMEIOT CaMoe CHJIbHOE KPacHOEe CMELLEHHE, No-
TOMY 4TO ¥ HHX camas Gonbiuas AnHHa BoaHbl. HmenHo s1o npo-
rpeccupytolliee KpacHoe cMellieHHe Mbl H Habniogaem.
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CO3AAHME BCENEHHOM 3ABEPLUEHO
(BbITUE 1:31)

H yeuoen boz ece, wmo O cosoan, u 6om, xopowio 6ecoma.
H 6oin geuep. u 6bi10 ympo: denv uiecmbiil.

Tepen cambim seuepom Lllectoro axs Bor npekpauaer pac-
wwnpenue (cm. npunoxenne B). Bor nouemy Anam n EBa, Bnep-
BbiC IS B HOBEHBKOE 3Be3AHOe HeGo, BuaAT Mneunsiii ITyTs,
PANAKTHKY AHAPOMEALI H BCE BEJIHKOJIENHOE cHAHKE Hebec, Bo3-
sewaroulee cnasy boxwbio.
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Mpunoxenune A

O630p npexHNX KpeaLHOHHbIX TEOpHH, HMEIOWNX OTHOLLIE-
Hue K npobnieme 3Be31HOMO CBETA M BPEMEHH

Mpunoxxenne B
Bubneiickne ocHoBanus kpeaunoHHo# KocMonorun
Npunoxkenne C

K peastuncTCKOH KOCMONOrMH «MonoaO#H 3eMany

Tpunosxenna B n C — penpuutul aBYX cTareii, npeacTasieH-
11X Ha TpeTbeli Mexay HapoaHo# koH(pepeHUHH 1o KpeauHoHH3-
My 18-23 nions 1994 rona s NMurcypre, CLUA.

Anpec:

Creation Science Fellowship, Inc.
362 Ashland Ave.

Pittsburgh, PA 15228, U.S.A.



NMPUMEPBLI HAYYHbIX ®AKTOB B BUBITWA

Cmux (rog HanucaHwa) Yo onuckiBaeTcs, ¢ Yem cornacyercs

Eppeam 11:3 foreae 61 1) Marepus coTBopeda 1T JMEPrHK

Heann 40:22 (oxoze 732 do uo) Femin — KPYUIAR; OKPYHEIA TOLKIM caves smocdepu, moa
KOTOPOTT BOIMOMRKHED AHINE

Hor 26:7 {oxazo 1473 do 1.3.) Jemns He WMEET OTIOPH R TPOCTPARCTRE; ROKPYT Jeman GeitHa

Hos 28:5 (oxoso 1473 do 1.3.) FCMIA BHVTPH PACKAICHA («HIPEITA KAK 01 OrHEM» )

Heanow 103[104]:6, 8 (460 do wa.)  Mopckoe aH0 He pORHOE (MO CTOAT Ha FOPAX); SEMHEA Kopa
NOARHAKNL

Beavue 1:2, 6-8 (1373 do no ) Arsocfiepa CoCTONT W3 BCIECTEA W HE GEIPAHNYHA

Exwaccnact 1:5-7 {do /O do 1.5, )  TIHEIHIHOCTH CYTOK, RETPA, KPYTOROPOT ROK & TPHPOIE
How 36:27, 28 (oxoqo 1473 do wa ) Ofinaka cocrosT na Boae i o0paiyiones s nenapesiin
Hepeyms 8:7 (380 dor o) Ceronas MUrpauss mrHi

LiMKnMyHOCTL
cyTOoK

‘Obnaxa cocToaT
M3 HCNApPHBLERCA
BOABI

Ceaonnan
MHrpaumMa NTuy

Mopckoe gHo
HE poBHOE
CeAsb
fi h MaTEPHN H
PackanéHHoe SHEPriM
aapo
3eMHan kopa
NOABHMHA LIMKAHYHOCTE

BETRA

3emna Kpyrnas,
He MMeeT onopkl

OxpysieHa atmocdepoi,
B NPOCTPaHCTBe coem

Bokpyr 3emnu W AKOWEH BOIMOMHOCTE IKHIHN
6e3gHa
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Mpunoxenne A

0630p NpeXXHUX KpeawuoHHbIX
TEOPUI, UMEIOLLUX OTHOLLEHMNE
K npobneme 3Be3gHOro csera
" BpemeHm

1. «<3PENOE» COTBOPEHME

Ta TEOpHA Ha NPOTAKEHHH HECKONBKHX JECATHIETHH Ka-
lulach TIPHBIEKATENLHOH MHOTHM KpeaLMOHHCTaM (CM. CCbUTKH
1 cTatbe 1o acTpodusuke B npunoxkennn C). A n cam cumnran ee
1CPHOM, KOTa Gb1 HAYMHAIOLMM KPEaLMOHHCTOM. DTa TeopHs,
13bIBAEMAA TAKKE «COTBOPEHHE B ABHIKEHHNY, INIACHT, 4TO KOI-
1 bor co3nan Bee wacTupl BeenenHoit, OH B TOT e MHT co3-
LUl — ABHIKYLUHMHCA! — K BCE CBETOBbLIE BOJIHbI, KOTOpbIe bl H3-
AYUAIMCh STHMH YacTHLAMH 33 MWUTHAPAbI NIET IO COTBOPEHHS
camux uacTHu. Takum o6pasom OH mor 6kl COTBOPHTL KocMoc,
NOJIHBIH CBETOBBIX BOJIH, PACTIPOCTPAHABILIMXCA B Pa3HBIX HANpaB-
ACHHAX K Pa3HbIM MYHKTaM Ha3HaueHHs.

BrioniHe BepoaTHO, uTo BOr MOT MOCTY NIMTL MMEHHO Tak. OTHA-
Ko 5l BHXKY NATH OCHOBHBIX Npo0neM, CBA3aHHBIX ¢ 3TO# TeOpHEH'

I CTOPOHHHKH IAHHOH TEOPHH He NPHUBOJAT ybedumenviuix (i
onelickux ceudemensems 6 ee nodAepicKy — TO €CTh NPAMbIN
BHICKA3bIBAHHH, KOTOpBIE NMO3BOMANN Obl NPEANONOKHTS, YTO
BuOnMA ABHO OTAAET NPEANOYTEHHE JTOH TEOPHH Nepen apy-
rumu. Bonee Toro: y bora e 66110 6uineiickux ocHosanuti co3-
aasathk nogo6Horo poaa wnio3uio. Hanpumep, Bozpact Ana-
ma oBycnoenen Tem, uro Bory Gb10 yroaHo coTBOpHTL ero
Cpasy B3pOC/IbIM YesioBeKoM. TTpHBepHKEHLIbI XKE TEOPHH «3pe-
JIOro TBOPEHNAY HE MOTYT BHATHO OOBACHHTL, nouemy Bor He



£

TMpunoxcernue A

cMor Obl H36aBUTLCA OT HEOOXOAMMOCTH WUTIO3HH, eci Obl
NpOCTO NO3BONKUA HAM BHAETH Takoi o6bem Bcenenwoid, ka-
KO ro3sosana Obl NPOCTas UHTEPNPETALIHA CKOPOCTH CBETa.
3a uckmoueHHeM yacti Mneuxoro [Ty, GonbluuHCTBO 3831,
BUAHMBIX HEBOOPYHKEHHBIM IMA30M, HAXOOATCA Ha PACCTOAHHH
GnuKe LWIECTH THICAY CBETOBLIX JIET.

. Bonvuwuncmeo cobeimuil, Habniodaembix acmpoHoMamu, Go-

obuje ne moenu Gl npousoiimu. Bo3bmeM, HaNnpHMeEp, B3pbIB
3Be3/Ibl, KOTOPBIH acTpoHOMbI Habnoaanu B Havyane 1987 rona.
DTOT ApKUii B3pLIB, HA3BaHHbLI «CeepxHoBas 1987a», npou-
301en B oAHOM U3 MarennaHossix 06nakos (CM. BBeJeHHE) Ha
paccTosHuu oxono 160 000 ceeToBbIX et oT Hac. OH ObLn BH-
JA€H HEBOOPYMKEHHBIM IMa30oM, H ACTPOHOMBI OO0 CHX MOp no-
TPACEHbI 3THM COOBITHEM.

CornacHo TEOPUH «3PEIONo» COTBOPEHHA, HA NPOTAMEHHUH
Henenu Teopenus bor cosnan 661 Mexqry Hamu ¥ Marennano-
BbIMH 06naKkaMu, Ha paccTosHuu 6000 cBeTOBLIX JIET OT Hac, 06-
pa3bl CBETOBLIX BOITH BEpHBaIOI].[eﬁCﬂ 3BE3ObI. EMy TAKKE NpH-
mnock Okl CO3ATH M YACTHLLI BLICOKOI SHEPruK (raMMa-ayuu
1 HEIATPOHBI), KOTOpbIE, MO HAGMIOAEHUAM, HCITYCKAET B30OPBAaB-
wascs ceepxHoeas. B Tot e MmomeHT TBopexus OH co3nan Obt
o6passl y)ke B30pBaBILeiics 38e3/bl U PasIETAIOIWXCR OT Hee
obnomkoB ee 000MOYKH.

Y1o0m! COXpPaHHUThL JOTHYECKYHD MOCNEA0BaTENLHOCTD, B KOH-
ue nyTH B 160 000 ceeroBbix neT bory B Teuenue venenn Teo-
peHus npuLiock ObI COTBOPHTEL W peanbHbIi OCTaTOK CBEpX-
HOBOIl — «MEPTBYIO» HEHTPOHHYIO 3BE3Y BO3PAcCTOM OKOJIO
160 000 ner, c CrpoMHBLIM KOTHYECTBOM 0O/TOMKOB BOKpYT Hee.
OnHako, COMAaCHO TEOPHH «3PENON0» COTBOPEHUS, HECMOTPS Ha
BCE oﬁpa:;u H YaCcTHLBI, Habmonaemble ACTPOHOMAMH, HHKaKD-
ro peasbHOTO B3PhIBa CBEPXHOBOH HUKOAA Obl He MpousouLio!

Takoro poga BbIMBILLIEHHBIE HHTEpNpeTauuu Habmoaae-
MbIX ACTPOHOMHYECKHX ABMNEHUIl OTPHLAIOT poNb ACTPOHO-
MHH KaK CPeICTBa MO3HAHUSA PeanbHOM0 MHPA U CBOAAT HM3Y-
YeHue Janekux 38e3a K OorocnoBckoit nuTeparypHoii KpHTH-
Ke — HCCEA0BaHHIO TOr0, KAKONo pojia BeiMbices Bor mor Obl
Hanucars 1A Hac Ha Hebecax. Ecnu Gonblias wacts Toro, o
yeM roBOpAT HaM Hebeca, ABNAeTCA BLIMBIC/IOM, TOIa, COrac-
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' Ho ITcanmy 19:1 («HeBeca nponoseaytor cnasy Boxwio...»),
l cnasa Boxkus, no Gonbwomy cuery, Toxe OYAET BBIMBICIIOM.

Ora punocodcko-Gorocnoeckas npodnema He CMYLIAET MpH-
BEPHKEHLUEB TEOPHH «COTBOPCHHA B NIBHAKEHHHY® ., HO Gecnoko-
| HT MHOTHX APYTHX JTIOAEH, BKNIOYasA H MEHA.

3. Dta Teopus umeet crabyio obvacnumensuyio 6asy. Hanpn-
Mep, OHa He O0BLACHAET HH KPAaCHOIO CMELICHHSA raylakTHK, HH
MHKPOBOJIHOBOTO (JOHA KOCMHUECKOID H3NTYHEHHA, — MPOCTO
3aAB/AAET, YTO MO KAKOH-TO HEMOHATHOH npuunHe Bor pemnn
pa3sMecTHTb Ha Hebecax CBHAETENLCTBA B NOAAEPIKKY HMEHHO
TeopuH Bonbioro B3peiBa, U HHKaKO#H Jpyrok.

4. Dra Teopus Henpogepsema, NOCKONbLKY OHA HE J1A€T HHKaKHX
Hay'HbiX NPOrHO30B.

§. Ota Teopua npenamcmeyem npogedenuio bonce 2nybokux uc-
cnedosanuii. Ona HaNOMHHaeT MHe HekoTopble Teopun XVIII
BEKa, MIACHBILIHE, YTO OKaMeHeNnocTH Obink co3panbl borom me-
KNOMUTENLHO 415 TOrO, 4T00bI 03a18MHTD JIIONEH H HCNLITATD
wx sepy! Ecnn Ob1 Bce KpeauHoHHCTSI AOBOJILCTBOBA/NCE Ta-
KHM B3ITIAI0M Ha OKAMEHENOCTH, Mbl Obl M 10 ceil AeHb OTPH-
LiaiH OTPOMHYI0 OOBACHUTENBHYIO CHITY TeonoriH Beemup-
Horo Iorona. Tlo 3Toil xe NpHYHHE HAC HE MOXKET YAOBNET-
BOPHTb H TEOPHA «3PEJIOrO» COTBOPEHHA — N0 KpaiiHeh mepe,
10 TEX Nop, NOKA HaM He NpeACTaBAT bosiee BpasyMHTeENbHbIE
obnacHenns.

2. TEOPUA MYHA-CNEHCEP

C 1960-x n o Havana 1980-x ronoe HEKOTOPbIE KPEAUHOHH-
€THI NPOABHIaNH HIEH, BbicKa3aHHbIe B cTaThe [eppn Myna u [lo-
MHHLI Cniencep, onyGnrkosaHHoi B asrycre 1953 rona s Journal
of the Optical Society of America. Mywn n Cnencep npeanonoxu-
JIH, MTO CBET KAKMM-TO 00pa3oM «cpesaem cBoOfi MyThb K HaM (ue-
pe3 pHMaHOBO NMPOCTPAHCTBO), Npeoaonesas He Gonee naTHan-
IIATH CBETOBBIX JIET JAXKe OT CAMbIX YAANCHHBIX OT Hac rajJaKTHK.

YV MeHA BCerna BOZHHKAJIM BONPOCH! B CBA3H C 3TOM CTaThel.
Bce Hawm H3MepeHHs paccToAHNI OCHOBaHBI Ha CBOCTBAX CBe-
T, KOTOPbLIE Mbl BHIMM (Napannaxc, y rosas NpOTAKEHHOCTb, HH-
TeHCHBHOCTL cBeTa B ap.). Ecnu ceet BuiGHpaeT cebe Tonbko ko-
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POTKMii MAPIIPYT, MOYEMY TOIA Y HETO HMEHOTCS XapaKTepHCTH-
KH, CBUIETE/LCTBYIOUHE O PACPOCTPAHEHHH HA JalbHUE pac-
croanua? B cebinkax 2 u 7 B acTpodusnyeckoii cTatbe B MpHo-
#eHun C BhIsBACHSI U ApyrHe, Gonee cepbestbie npobnemsl B Te-
opuu MyHa-Cnencep. 3ta Teopus HHKoraa He 6bi1a 0co6o nony-
NAPHOIA, CKOpee BCEro Hi-3a CBOeil HeBPa3yMHTENLHOCTH, H, MO-
X0XKe, yMep/a eCTeCTBEHHOH CMEpThIO.

3. YMEHbLUEHWE CKOPOCTHU CBETA

B 1979 rony Mayns LiTaiians Bkparue BbicKasan npeanonose-
HHE, 4TO CKOPOCTH CBETA ¢ B MPOLLNOM MOMA GbITh 3HAYUTENLHO
Bbile (cM. ccbulKy 47 B npunoxkenun C, cc. 223-224). B 1980-¢
ronut Bappu Cetrepunn HacToiiuMBo passusan 31y uaeto. Pe-
3Y/ILTATOM €10 yCHiui crano uinaxwue B 1986 rony MoHorpaduu,
MOy YHBLICH WHPOKOE pacnpocTpaHeHHe (CM. cCbUIKY 35 B npu-
noxenuu C). B Heil o ¢ nosuuwmii nayku XX Beka paccMmatpuBa-
€T acTpoHOMHuecKHe aaHHbie XVII Beka, ykasbiBarowue Ha To,
yto 300 ner Ha3ax ckopocTsh cBeTa Obina Ha 2,6% Bhilue, 4eM ce-
rogus. Cerrepduns TakoKke NPeANOKUA CTATHCTHYECKHIT aHAIM3
npubnusutensHo 160 apyrux usmepeHuii CKOPOCTH CBETa B pas-
Hbl€ NEPUObI HCTOPHH M MPHILEN K BLIBOAY, YTO 3HA4YEHHE CKO-
POCTH cBeTa BMAOTh J0 XX BeKa MOCTENMEHHO CHUMKANOCH, J0-
CTHTHYB COBPEMEHHOIO MoKasarens npumepHo B 1960 roay. [o-
CTPOMB KPUBYIO Ha OCHOBE 3THX JIAHHBIX, OH 3KCTPANONHPOBaN ee
Ha3ag BO BPEMECHH H MOJYYHIL, YTO WECTH ThICAY MI€T HA3a[ CKO-
POCTb CBETA B MH/UTHOHBI Pa3 NPEBLILAIA COBPEMEHHOE 3HAYe-
Hue. CeTreppuna HCCNeN0BaN TEOPETHUECKHE BLIBOALI M3 TAKO-
ro yMeHbILUEHUA ¢, MPEJIOKUB €ro, HarpuMep, B KauecTse 00b-
ACHEeHHA (KaK OKasanock Moke, OWMGOMHON0) raNaKTHYECKOro
KPacHOro CMELLEHUA.

Teopus Cerrepdunna 06 yMeHbIIEHHH ¢ BIOXHOBHA MHOTHX
KpeaLHOHHCTOB, B TOM Yuciie U MeHs. Ho npu Gonee TwarensHom
H3YYEeHHH MHOTHE, H 5 B TOM YHcne, oOHapyxunu B Hel cepbes-
Hble HegocTaTku. [locneaosanu sxapkue Hayurble gedarbl. [Tuk
Criopa BO3HWK BOKPYr BOMPOCA O TOM, KAKO HMEHHO CTATHCTH-
YeCKHil MeToa cneayer npumenaTs. KpuTHkH Teoprn ymeHblue-
HHA ¢ YTBEPKAANH, 4TO BCe 160 HcTOpHUECKHX HIMepeHHid che-
IYeT paccMaTpuBaTh BMecTe, YToObl H30exarsb ako0bl cBoiicTBEH-
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HOR yueHBIM «TEHACHLHMH NOATOHATL COGCTBEHHbIE IKCTIEPUMEH-
TA/bHbIE PE3YNILTATEI NIOJL PE3YNBTATHI NPeAIecTBEHHHKOBY, CTo-
POHHHKH TEOPHH YMEHBILEHHA ¢ OTPHLIATN BEPOATHOCTB TAKOTO
Mexona. Onn npeanarany paséute 160 3amepos Ha Gonee men-
KHe rpynmbl (COMIacHO NPHMEHEHHOMY 3KCIIEPHMEHTALHOMY
METOAY) M NPOAHANIM3HPOBATL KAKAYIO IPYNIY MO OTAENBHOCTH.
KpHTHKu Gb11H CKIOHHBI YYHTHIBATE B SKCNIEPHMEHTANBHBIX Ha-
G10aeHHAX NUYHBIH OMBIT; CTOPOHHHKH ONMPATHCH NPEHMYILie-
CTBEHHO Ha MaTeMarTHKY, COBEPLIEHCTBYA CTATHCTHYECKHI aHa-
/n3. HanpsxeHHOCTS cTaTHCTHYECKO# uacTh aebatos npusena
MEHS K MBIC/TH, YTO 3TH JaHHBIE HAXOAWIIHCH HAa HEKOEH TyMaH-
HOH «HeiTpanbHOM Nonoce» MekIy CyvalHOCTLIO M peasbHo-
€TbIO, M HH OZ1HA U3 CTOPOH HE MOIYIA NPETEHA0BATH Ha ABHYIO H
Ge3orosopounyio nobeny. .

Tem He menee, nonaraio, 06e CTOPOHBI NPH3HANH Gbl, YTO H
pesynstatil Cetrepunaa cHIBHO TIOBNHANH aCTPOHOMHYECKHE
Anxnbie XVII —navana XVIII sexos, a 6e3 5THX Touek Ha rpadm-
Ke npeanonaraeMas TeHACHUNSA YMEHbLEHHS ¢ OyaeT BuirAaeTs
Kyna MeHee yOeaHTeNLHOH, a MOXKeT 1 BoobLue HeuesnyTs. B 1990
~ roay Ha MexayHaponHol koH(epeHUHH No KpeaunoHuamy bu-
3k FOmxun Yaddmu npeactaBun TiwatensH e NOBTOpHLIH aHa-
- 13 3THX naHHBIX. Jina nposepky ceoero aHanusa Yaddun npo-
Jienasn psja coOCTBEHHBIX acTPOHOMHYECKHX HabmioneHui, npu-
MEHHB TOT € METOA, 4TO ¥ acTpoHoMbl XVI1I Beka, Ho Ha coBpe-
MeHHoM o6opynosannn. OTHOCHTENBHO M3Meperuii 1990 roxa
pesynsrarel Yadduna Geuin HeonpenenenHsiMH, 0 ueM OH caM
- 06wsB1N, ¥ 3TO 3aCTaBHIIO 0GE CTOPOHBI NPH3HATE HEHTPANbHYIO
pons Yaddnna B nanHbix aebarax.

Tloaxe, B 1992 rony, Yaddpu (cobinka 8 npunoxenns C) ony-
GnuKoBan OKOHYATENbHbIE PE3yNBTATLI CBOMX JKCTIEPHMEHTOB:
- exopocTs ceeta B XVII Beke Gbina Ha 0,4% BbilIe COBpEMEHHOM.
- DTO 3HAYEHHE HAXONHTCA B MpeAenax AOMYCTHMON TMOrPelIHO-
~ CTH 3KCNIEPHMEHTA M3-3a HETOUHOCTH HCMOMb3YEMbIX B TO BpEMSA
NpHGOPOB, H OHO 3HAYHTENEHO MeHbIIE 3HaueHus 2,6% no Cer-
Tepdunny. Yaddnu Tatoke ykazan ua ABHbIH NPUMEP «MOATOHKH
AAaHHBIXY, pHBeAcHHbI Pruapnom deiinmanom B apyroii obna-
CTH 3KcnepHMeHTanbHOA Gusnky. Pabora Yadduna nanecna ce-
pbe3HbIli yaap no TEOPHH YMEHBILEHHS ¢, H MHOTHE OhIBIIHE ee
NPHBEPKEHLBI CAANH CBOKM No3HunH. Kak HanHcaHo Bo BCTynH-
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TenbHOl yacTH K npunoxenuto C, iMeHHo Teopus Cerrepdun-
Ja HATONKHY1A MEHA HA HAEH, npeacTaBneHHbLIE B ITOH KHMIe.

4. HArTPEBAHUE TANIAKTUYECKOTIO FA3A U Nbinu

YNOMAHYTBIE BbILLE KPEALUHOHHbLIE TEOPHH MBITAIOTCA ONEpH-
pOBaTL BPEMEHEM PacnpoCTPaHEHHA CBETA (@ TPEThA — elle W ra-
NAaKTHYECKHM KPacHBIM cMelleHHeM). OIHaKo HH OIHA U3 HUX He
KacaeTcs MUKPOBOJIHOBOIO (DOHA KOCMHYECKOrO H3Ny4eHHS (CM.
npunoxenue C). EIMHCTBEHHAs H3BECTHAA MHE MOJie/lb OHOBOIO
u3nyueHus Gbina npeanokena B 1981 rogy Paccenom Axpunskem,
Tomacom Baprcom u "aponbaom Cnawepom (ccsuika | B nprno-
weHuu C). OHM nokKasanu, 4To CBET 3Be3/1 MOXET Harpesarb ra3s
W MblbL BO MHOTHX YacTAX Haleil ranakTHKH 0 TeMnepatyphl B
HeCcKonbko rpagycoB KenbBuHa seiue aGcosoTHOO HYNs BCEro
JIHIE 32 THICAYH NET.

3areM OHM CAENANM HeyaauHoe jgomyueHue: «Tax kak cy-
ujecmayem, HACKOIbKO HAM U3BECMHO, GCe20 00uH amepefmu&
cnexmp uztyuenus abcamomno vepro2o mena [Kypeus moii—P. X.],
H TaK KaK MpOHCXOAHT HarpesaHHe ranakTH4YeCcKoro rasa H rbiiu,
TO 3TOT €AHHCTBEHHBII CNEKTP A0MkeH GbITh BbI3BAH ranakTH4e-
CKOH NbUILIO H razom». B aeficTBHTENBHOCTH, B ONpeaeieHHbIX
HanpaBfeHUAX, B YaCTHOCTH, B TUIOCKOCTH Hallei lanakruku, cy-
LWECTBYIOT U ApYrie CMeKTPbl, & 3HAYMT, 3TO AONYLUEHHE HEBEPHO.
HekoTopbie U3 3THX Gonee TenbIX HCTOYHHKOB (00LIYHO 10 He-
CKOJBKHX JECATKOB rpaaycos no wkane Kenbauna) aeiicTBHTE b~
HO MOrYT BO3HHKATh H3-3a TOTO, 4YTO 3B€3/HbIi CBET MOAOrpeBaer
ras M nbuUlb. B HEJABHHUX MCCIEN0BAHHAX IPYNNbl MO0 M3YHEHHIO
cnyTtHukoB Cosmic Blackbody Explorer (COBE) 3Tu u3ssecTHble
MCTOYHMKH ObLTH HcKoueHsl. Ha HekoTopbix HauGonee pactupa-
JUPOBAHHBIX WLUTIOCTpauuax pesynsratoB COBE ucTouHuku oo
MCK/TIOYEHHA BBIMMAAAT KaK ApKas 1ofoca HenpasIbHOH (GopMbl
BJ10Jb MUIOCKOCTH FANaKTHKH.

OAIHO M3 TYYLMX CBHETENLCTB MHKPOBOHOBOIO (hoHa KoC-
MHMHYECKOr0 M3Ny4eHHA MCXOAHT H3 HanpaBneHwil, nepneHauKy-
NAPHBIX NAOCKOCTH Hawell [anakTuky, rae Ml Gea nomex, Bhi-
3BIBAEMBIX MbUILIO H [A30M, MOXEM ACHO HAGNIOAaTh B BUAHMOM
CMeKTpe CBET raNakTHK, YAANEHHBIX OT HAC HA MHUJTHAPAB! CBe-
TOBbIX NieT. OTTyAa e K HaM MPHXOAMT H KOCMHYECKOE MHKPO-
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BOJTHOBOE (DOHOBOE H3NYUEHHE, OT/IHYAIOLICECS OHOPOHOCTBIO.
Cpenusis annHa cBoGonHoro npoGera MMKPOBOHOBOIO (GOTOHA
NpH TAKKX YCJIOBHAX HE OYEHb CHILHO OTIHYAETCS OT CPEIHEH
AMHBL BUAMMOTo (OTOHA; TAKHM 00pa3oM, HCTOUHHK KOCMHYE-
CKOTO MHKPOBOJTHOBOTO (JOHOBOTO M3JTy€HHS 0JIZKEH HAXOHTb-
cA, M0 MeHbLUEH Mepe, Ha PacCTOAHHH B MHUIHAP/, CBETOBLIX JIET.
710 He BIUCHIBAETCA B TEOPHIO A KpHIDka-Bapnepa-Crawepa, Tak
KaK OHa COPACKIBAET CO CHETOB CPE/IHEe 3HaUEHHE NyTH cBobon-
HOro npoGera M HEMpo3paYHOCTH.

K710-T0, BO3MOXKHO, CTAHET YTBEPHKAATD, YTO HCTOYHHKH KOC-
MHUECKOTO MHKPOBOJIHOBOTO (JOHOBOTO H3MYHEHHA HAXOAATCA
Tonbko B mpenenax Hawed Tamakruky. OnHako, o¥eHb TPYIHO
OOBACHHMTE, MOYEMY MbUIb H3 Pa3HbLIX YacTell ralakTHKN N0/KHA
coGuparscs BHYTpH oaHoil ee yacTH pasmepom B 100 000 ceero-
BBIX JIET, PHYEM BE3€ C OIHON M TOil ke TEMNEpaTypoi — oco-
GEeHHO C YuETOM TOFO, UTO CBET OT 3BE3J1, KOTOPKIH, N0 Haee, [on-
JKEH HarpeBaTh Nbllb, B PA3HBIX YACTAX rajakTHKH BAPbHPYET Ha
MHOIO NMOPAKOB.

51 nonkeH TaKkyKe NpeiyNpeNnTh YHTATENs, YTO B CTaTbe
Axpnmka-BapHca-Cnamepa BCTPEUalOTCH Cepbe3HbIE owHbKH B
TONIKOBAHNH KocMonoruy Bosibiioro B3peisa: 1) He YTOUHSETCH,
YTO ITH TEOPHH YMECTHBI TOJIBKO TIPH YCJIOBHH «6e3rpaHnyHoii»
BcestenHoii; 1 2) He 0DBbACHAETCSA, KaKMM 00pazoM camo 1o cede
pACIIMPEHHE KOCMOCA, COITIACHO 001Eii TEOPHH OTHOCHTEIILHO-
CTH, MOITIO NOCITYKHTh NPHYAHO KPaCHOTO CMEILEHHA [UTHH BOJTH
(OTOHOB KOCMHYECKOTO MHKPOBOIHOBOTO (POHOBOTO H3NYHEHHA,
0e3 BCAKOTO BMELIATENILCTBA CO CTOPOHBI MaTepPHH.

3AKNMIOYEHME

Cam no cebe ToT (aKT, YTO BCE ITH YETHIPE TCOPHH — CYTh
MOTBITKH OCMBICIHTE KOCMOJIOTUYECKHE JaHHbIE, IOCTOHH BCA-
yeckoro o106peHns. OnHAKO HY OAHA H3 HHX HE OXBATLIBACT BCE
KpYNHOMACWITA0HblE KOCMHUYECKHE ABIEHHNA, O KOTOPBIX TOBOPHT-
¢ B npunoxenan C.

Bonee Toro, HHKTO H3 CTOPOHHHKOB 3THX TEOPHii He NPHBO-
ant ybeauTenbHbIX OMGNEHCKHX CBUACTE/LCTE, 3 HMEHHO — LiH-
Tar u3 CeaweHHoro TTHcanns B NMOAAEPIKKY TOH HIH HHOH Teo-
pun. HeBo3MOKHO JIOKa3aTh HaYUHYIO HECOCTOATESILHOCTL TEO-
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puu | (MOCKONbKY OHA HE JIaeT NpOBepAEMbIX NPOrHO30B), OHA-
KO OHa NPUBOMT K TPEBOXHBIM GOrocN0BCKUM U PUIOCOPCKUM
BbIBOfaM. S Ha3Ban Obl ee «MOCHeqHHUM NPUOEKUILEM)», K KOTO-
poMy MOJHO OyaeT 00paTuThCs TONBKO TOIAA, KOrAA BCe Mpoyvue,
Oonee nepcneKTHBHLIE TEOPUH Oy/TyT TIMATENLHO U3YHEHBI H OT-
BEpruyThl. YTo Kacaercs Teopuii 2, 3 u 4, To 1, Kak U MHOrue JIpy-
FHe yueHble-KpealuHOHHCTBI, CYUTA0, YTO HAy4YHbIe JAHHbIE WX
OMpOBEPraloT — X0TA HEMHOTOYHMC/IEHHbIE OCTABIUMECH CTOPOHHH-
KW K2KOO0# U3 HUX C 3TUM, HaBEpPHOe, He cornacaTcs. OueBUaHO,
4TO HH O/IHA U3 ITUX TEOPHii HE BbI3BIBAET SAUHOAYILHOIO OA0-
OpeHus cpeM yueHbIX-kpeaunoHucTos. Ham HyxHO Gonblue Xo-
POLUHX KpealHOHHbIX KocMosoruii. A rosopio «Gonbiey, noro-
MY YTO MOMNET OKa3aThbCs, YTO MOA TEOPHA HMEET CYLIECTBEHHbIE
HEIOCTATKH, HO €C/TH Y Hac OyJeT MHOMO Pa3HbiX XOPOUIMX Teo-
puii Ha BbiGOp, Ham GyzeT ropasno npouue HaiiTH UCTUHY.
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Teaucobi

INpsamas TpakToBKa Nepeoii riasbl Brrrus v apy rux kuur Cea-
lieHHoro TlHcanys NPHBOIMT K PATY OMeHb BaXKHBIX JUTA KOCMOJIO-
'y BLiBOAOB: 1) «TBEpALY M3 nepBoii masbl Kuurk Buitus — 310
- e armocdepa 3emin, a MeK3BE3HOE NPOCTPAHCTBO; 2) «BOMA,
- KOTOpas Hajl TBEPAbIOY, HMEET KOCMMUECKHE MaclTabkl M npen-
¢rarnseT coboii rpaHKLY MeX3BE3QHONO NPOCTPAaHCTBA; 3) 3eM-
N HaxoauTes B6nn3M ueHTpa Beenennoil. DTH BbIBOABI COCTAB-
JIRIOT OCHOBY PENATHBHCTCKOH KOCMOJIOrHH MOJIONO# 3eMH, o
KOTOPOFi si Ny B Apyroii cTathe (Npunoxkenne C), Takke npen-
eTaBneHHOH Ha 3Toi koHepeHUHH.

Kniouessbie cnosa

Bubnefickas KOCMOJIOTHS, KPEaLMOHH3M MOJIONO# 3eMIIH, BO3-
pact Beenentoii, repmeneBThka.

1. BBEAEHME

«...wecmaytoujezo na Hebecax nebec om gexay.
Ilcanom 67:34

Bubnus sanoocuna npounviii dyndavenm onn pernmusucm-
cxoil Kocmonozuu monodoi 3emau. TakoBa OCHOBHaR MAES, KOTO-



46 TMpunosxcenue B

pYto A HaMepeH JI0Ka3aTh B 3Toii cratke. HecMoTps Ha Bnievatne-
HHE, CO31aBaeMO€e CPeACTBAMU MACCOBOM HH(OPMALIMH, HEBO3-
MOXHO Ha4aTh C AAHHLIX HAOGNIONEHHA H MOCTPOMUTH HA ITOM KOC-
MOJIOTHIO Ha CTPOro Hay4HOH loruke. HeoOxoauMbl H3HauansHeie
MOCBUTKH, HAEOOrHYECKHE A0y LEHHS, YTO MPH3HAIOT KOCMONO-
ru Crusen Xoxunr u Hiopmxk Inauc [5, c.134] :

«...Mbl HE MOXEM MOCTPOHTh KOCMONOrHYECKYIO MO-
Aenb, kotopas Gbina 6bl cBoGONHA OT HeKOTOpOI MpUMecH
bunocodpuu».

BONBIMHCTBO KOCMOMOrHIA 3TOrO CTONETHA, BKIIOYAA Teo-
pui BonbLIOro B3pLIBA, HAYMHANM C IPOU3BONBLHONO JOMYILEHHUS,
KoTopoe XOKHHT ¥ DIHC Ha3bIBaOT «npuHUmMnoM Konepruka»
[5, c.134]. CyTb 3TOr0 MPHHUKMNA B CAMOM CHKATOM BHAE 3aKIIO-
4aeTcs B TOM, YTO Marepus Bo BeenenHoil 6esrpannyHa, nosro-
My pacrpeieneHue 38e3/ U FAIaKTHK B KOCMOCE OJHOPOAHO H He
MOKET MMETb HH 'PaHMLL, HH LleHTpa. Koraa kocMonoru noaxiio-
HaroT ITH AI0MYUEHHA K YPABHEHUAM 0011l TEOPHH OTHOCHTENL-
HOCTH DHHIITEHHA U «MOBOPAYMBAIOT MATEMATHYECKHIA phlvary,
TO, KaK JIOFH4ECKOE CIIE/ICTBHE, NOABNAOTCA Teopuu Bonbuioro
B3PbIBA U JAPYIHE H3BECTHLIE KOCMOJIOTUH,

B a70ii cTaThe A NPUBOXY CBUAETENLCTBO TOMO, UTO MpPAMAs
HHTEPMPeTALMA COOTBETCTBYIOIMX cTHX0B CraeHHoro [Muca-
HHA JaeT Npe/ICTaRNeHHs 0 KoCMOoce, MPOTHBOpeYallHe NPHHLIK-
ny KonepHuka. B 37oit GuGneiickoii Kocmonoruu pacnpenene-
HHE 3BE3/l U rANaKTHK HEOJIHOPOAHO: OHO MMEET SCHBIE rpaHH-
ubl 1 ueHTp. Kpome Toro, 3emns, no kocMuyeckoii wikane otcue-
Ta paccToAHuii, Haxoautcs B6nK3K uentpa Beenennoii. B apyroii
cTarbe, MOATOTOBIEHHOH MHOK 15 3TOi KOH(EepeHUUH (Mpuno-
#eHue C), 2 MOKa3bIBalo, YTO €C/l BBECTH yCOoBUE 06 OrpaHu-
YEHHOCTH B ypaBHeHUA 06L1eii TeOPHH OTHOCUTENILHOCTH, TO MO-
My4UTCS KOCMOJIOMHA, PAMKAIIBHO OTIHYAIOWAACA OT TPaAHLIM-
oHHbIX. B 370l HOBO# KapTUHE KOcMOCa KIKOYEBYIO ponb Mrpa-
HOT FPABHTALIUA H YEPHbIE ABIPHL

B wacTHOCTH, SKCNEPUMEHTANBLHO NOAYYeHHBII ekt 06-
1€ TEOPHH OTHOCHTENIBHOCTH, HA3BLIBAEMbIIl HEKOTOPBIMH ABTO-
PaMH cpagumayuonnbim 3amednenuem apement [10, ¢. 21] npu-
BOJIMT K TOMY, Y4TO 4achl (KaK M BCe (pu3MyecKHe mpouecchl) B pas-
HBIX YacTAX BeenenHoit uayT ¢ pasHoii cKOpoCTbIO (He MyTaTs ¢
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XOpouwIo H3BECTHLIM, Gnaronaps cneuuanbHOH TEOPHH OTHOCH-
TeNbHOCTH DAHIITEHHA, 3aME/IEHHEM BPEMEHH B JBHXKYILIAXCH
eHcTemax orcueta). IocpeacTeom atoro sdpexra Bor mor coreo-
puTe Beenennyio 3a wecTs 0GbIYHBIX 3EMHBIX JHEH, B NpH 3TOM
©BET ecTecTBEHHBIM 06pasoM NoGHpancs Gkl 40 HAC 38 MHLIKap-
Jbl CBETOBBIX JIET. DTa TEOPHA, N0 BCeil BAIIMMOCTH, OOLACHAET 1
JiBa ipyTHe BaXKHBIE KOCMOJIOTHYECKHE ABNEHHA, KOTOPLIE MbI Ha-
Gintonaem: KpacHOe CMELEHHE CBETA OT NANIEKHX raNaKkTHK H KOC-
MHYecKoe MHKPOBOJTHOBOE (hoHOBOE HamyueHHe. Takum o6pasom,
BuGnusa ciyxut pyHaameHTOM 118 KOCMONOrHK MoNOaOH 3emnn,
KoTopas cornacyeTca ¢ obuieit Teopueii oTHocHTeNLHOCTH DHHII-
‘fefiHa H acTpoHoMuuecKHMH HabmioneHnaMu. Tlo 3eMHbIM Mep-
KaMm Bo3pacT BeeneHHoili ceroansa MoskeT GbITh HACTONBKO MaJ, Ha-
CKONBKO 3TO BbITeKAaeT M3 BuGnum; W cocTasnats oxono 6000 ner.
" [Hanee, npexae 4eM NPUCTYMHTL K aHanu3sy uurar n3 Ces-
leHHoro I'lucanus, A xoTen Gbl MPOACHHTE CBOI MOIXOM K HAM.

2. NPAMAA MHTEPNPETALUA
CBALWEHHOIO NMCAHMA

OcHoBHas NOCHUIKA COBPEMEHHOTO KPEAlIMOHH3Ma COCTOMT
B TOM, 4TO Bubnus — TouHOe H BHATHOE NOCNaHHE YenoBeKy OT
Bora, Bintoualomee B ce6sf W eCTECTBEHHOHAYUHBIE BOTIPOCHI, M
970 NoC/IaHHE [I0/IKHO GBITh NOHATO H MPHMEHEHO, KaK CleayeT
#3 Broporo nocnanua k Tumodeto 3:16,17:

«Bce ucanue 60200yxHosenHO u nonesHo ONR Hayye-
HuA, Ong obauvenus, ONA UCNpaeneHus, ONR HACMABNEHUA 6
npaseonocmu, 0a 6ydem cosepwuen Boocuit yenosex, xo éca-
KaMy 006poamy ety npuzomoenen .

Yro6u1 npumensTe Ceaentoe [Nicanne MMEHHO Tak, Kak Be-
nut Bropoe nocnanve k Tumodeto, ero B nepeyto ouepesn criemyer
NPaBHILHO NOHHMATL — M TYT BO3HHKAET BONPOC MHTEPNPETALMH.
HexoTopeie pekomeHzaLmH 1o npaBwiLHOMY NoHHMaHHIO [THcakus
Aaet u camo Tucanue. OGparnmes, Hanpumep, Kk Kuure npuryeii
Conomonosix 8:8,9, rne MyapocTs B 06pase KeHIIHHBI TOBODHT:

«Bce cnosa yem moux cnpasednusvi; nem 6 nux kogap-
Cmea u IyKascimea; 8ce OHU ACHBI OA PA3YMHOZ0 U CNPaged-
Muebl ONR npuoBpemuux 3Hanue .
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3neck cnoBo «ACHBIH» — nepeBoj ApeBHeeBpeiickoro crnopa
maa (nakoach), koTopoe OMH CIOBaph MEPEBOAMT Kak «Beay UM
NpAMO Briepen... NpAMO#, npaBunbHbli». Takum obpalom, cro-
BAM MYJPOCTH NMPHUCYILA ACHOCTbL M NpAMoTa. B HUX HeT «xoBap-
CTBa H JTYKaBCTBa», TO €CTh, OHH HE NPECNEOYIOT LIE/Ib BBECTH B 33~
6nyxnenue cnywarens. CornacHo Kxure [Mpurueit ConoMoHOBBIX
8:22, l'ocnoae obnapaer 310it MyapocTsio, noaToMy ot Ero cios
HaM ciefyeT oxuaars scHocTH. B Ero cnosax MoxeT ckpbiBaTh-
ca rmybokuii cmbich, HO moboe ryOHHHOE MOHUMAaHHE JI0KHO
OBITE OCHOBAHO HA ACHOM, OYEBHIHOM, MPAMOM 3HAYEHUH CIIOB,
MOHATHOM HOCHTE/AM JApeBHeeBpeiickoro M ApeBHErpeyecKoro
A3BIKOB B TO BPEMA U B TOM MECTE, [/Ie 3TH C/I0Ba BriepBble ObuH
OTKpLITHL toasM. Bee ocransbHoe Befiet kK o6MaHy, a npUBeaeH-
Hblil BBILIE CTHX [MACHT, YTO 0OMaH He CBOICTBEHEH MYAPOCTH.

Hanee cneayer GbiTh 0cobeHHO BHUMATENsHBIMU. [TpH3na-
Bas, yto bubnus B koHeuHoM cuete coznana Borom, HekoTopble
0OorocnoBel, TeM He MEHee, HACTAUBAIOT HA TOM, 4To B CBAlLeH-
HoM [lHcaHuu He cielyeT HCKaTh HHKAKOTO HHOTMO CMBICIA, Kpo-
M€ BJIOXKEHHOIO TY/Ia ABTOPAMH-JIHO/IbMH, NOCPEAHHKAMU MEXY
borom 1 yenosekom:

«Hrowmu cnosamu, na eonpoc: «Muozo au naysnoi uc-
MUHBL MOJICHO noYepnHyme u3 nepeot 2nrasw Knuzu Bui-
mus?» — omaem dondicen Goime marog: « Ommyoa MONCHO
noyepnHyms MobKo mo, yemy ee asmop, Mouceti, xomen
naywume nacy. [3, c. 13]

Dror GorocnoB pykoBoACTBOBANCA OlarHMH HAMEPEHHAMMU:
OH XOTen mpefocTepeyb YuTareneii oT croiicTBEHHOI YenoBeky
CKJIOHHOCTH UcKaTh B CBAuleHHOM [THCaHUK CMBICH, BHIXOASILMIA
3a paMkH oObIHOrO 3Ha4YeHH co. Ho Gnarue MoTHBLI He Beer-
Ja BEAyT K XOPOIIMM MPHHLIMMAM, W B JAHHOM clly4ae, f AyMato,
npuHUMN HesepeH. Bo-nepsbix, OH He cooTBeTcTBYeT GUbGneii-
ckomy yueHnuto. Hanpumep, [lerp, roBopupuiumii o BroxHoOBRNAO-
weii cune CeaweHHoro [TucaHus: «...uspexanu ezo caameoie Bo-
cuu yenogexu, 6ydyyu dausicumer Jyxom Ceameim» (Bropoe mo-
cnanue [letpa 1:21), nucan TaKxke, YTO BAOXHOBIEHHBIE MPOPO-
KH He Cpa3y [0 KOHLIA NOHANH, K yeMy noByxaan ux Cesroii JIyx:

«K cemy-mo cnacenuio ommocuIucsy u3bICKAHUS u uc-
c1e006aHUA NPOPOKOE, KOMOpbie NPedCcKa3bieant O Ha3Ha-
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yennou sam brazodamu, uccnedvi6as, Ha KOMOPOE U Ha Ka-
Koe epems ykasvigan cywui 6 hux Jyx Xpucmos, kozda Ou
n cuyan Xpucmossl cmpadanus u nocaedyviowyyio 3a
num caagyr. (Tlepsoe nocnanue Ilempa 1:10,11).

Ecnu 651 5TH NpopokH 10 KOHLIA NOHUMATIH CMBICIT TIPOH3HO-
" CHMBIX HMH CJIOB, HM HE MPHILIOCH ObI TOTAa NPOBOANTE «Uzbi-
- exanus u uccnedosanuA... ». Ecnu Obl Mbl OrpaHMYHBANIH CMBICT
~ CKA3aHHOTO M HAMHCAHHONO HAMEPEHHAMH CKa3aBIUEro WIH Ha-
MHCABLIETO, TO, COITIACHO 3THM CTHXaM W3 nocnanus Iletpa, Mbi
YNYCTHIH Obl MHOTO HCTHHBL

Bo-BTopbix, 3TOT NpuHUKN oTpe3aeT Hac oT Bora u ot Toro.
- wro OH xoTen aoHecTH a0 Hac. Mbl untaeM Knury Berrus He ans
TOro. 4T00bI y3HaTh TOUKY 3peHHs MoHces, Mbl YHTaeM ee, 4To-
0b1 y3nars muenune Gora.

TIpamoit noaxon x CesuwenHoMy TTHcaHHIO — 3TO eAMHCTBEH-
~ Hblii, 10 MOEMY MHEHHIO, NOAXOA, KOTOPLI NPHHOCHT Mopask-
- TenbHbIE HOBbIE 3HAHMA. bes Takoro noaxosa s Gs1 3aHOBO MCTON-
KoebiBan moboii ctux Ceswennoro INMncanus, koTopblii, Mo Moe-
MY pa3syMeHHIO, HE COOTBETCTBOBAN Obl TOMY, UTO S CHHTAIO MC-
THHOH Ha JlaHHLII MOMeHT, — U CeswenHoe TMucanune ytparuno
6bi CBOIO CIOCOOHOCTL YAUBNATL W NopaskaTs MeHA. Ecnn Bor xo-
TeJ NOBEaTh HAM O BELLAX, O KOTOPBIX Mbl HE Y3HAIH Obl IpYrUM
enoco6om, OH nomkeH GbI cAenaTh TaK, YTOOb! MbI MOIJIH NOHHK-
Marb X 1pAMo W npocTo. «Ilpamo 1 npocTo» He 0dA3aTeNBLHO 3Ha-
\uT «GykBansHOY. Te, k1o npocTo unTalor CeawenHoe Mucanue,
BHAAT TaM MeTadopkl; Te kKe, KTO YUTaloT OyKBaJIbHO, MNbITAIOT-
CA BTHCHYTh MeTa(opy B CMHpHTENLHY1O pybGawky. Ho ecnn Ham
NoBCTpeuanach BO3MO:Han MeTadopa, TO CeayeT MONbLITATLCA
{NprMepHuTL» Ha Hee OyKBanbHble 3HaueHns. M ecnu Mbl nailiem
NOAXOAAIMH BAPHAHT, TO K HEMY HY)KHO OTHOCHTbLCH KaK K pabo-
Meil runotese — no kpaiHeH Mepe 10 TeX Nop, Noka Mbl He Hak-
niem B Ceawentom TTucanun NnpuunHy cuuTaTs HHave.

Ytobsl cTano sicee, npeacTaBuMM cebe MOMOAOTO eBpes-
- XpHCTHaHHHA NEPBOIO BEKA, 3HAIOLIETO rPEUECKHid, NpesHeeBpei-
CKHii K cBiLIeHHbIE KHHTH, [laBaiiTe HazoBem ero Tumodeem, no-
TOMY YTO HMEHHO TAKHM MOJIOfIbIM XPHCTHAHHHOM ObLNI aapecar
- anocTona INaena. Ho naeaiite Taxke npeacTaBum, uto 3ot THMo-
. heit Huuero He 3HaN 0 Nepe1oBOii HayYHO# MBICN TeX AHEH — cKa-
weMm, o Tpyaax Apuctorens. Bee, uro 3nan Tumodeii, 6sio no-
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4epnHyTO NHGO U3 NOBCEAHEBHOIO-OMbITA, TG0 U3 TIIATENLHOIO
usyueHus CpawenHoro [ucanus, kotoporo, no Muenuto [lasna,
ObU1O BIONHE AOCTATO4YHO ANA 00peTeHHs myapocTH (Bropoe no-
cnaxue K Tumodeto 3:15). Ecnu Cpawmennoe [Mucanue neficten-
TENBHO ACHO M IOCTATOYHO JIl MOHHMAHHA, TO CMBICI CJIOB, KO-
Topbiil Bocipumet Tumodeil, u GyzeT, BEpOATHO, TEM CMBICIIOM,
KoToplii Bor xoren noHectu Ao Kaxaoro. Hanpumep, koraa Tu-
modeit uuraer B Knure Ucxona 20:11:
«H60 @ wecmo duetl cozdan I'ocnods nebo u 3emnio,
Mope u 6ce, YMO 6 HUX; d 8 0eHb ceObMbIil NOYUA; NOCEMY
nazocrosun I'ochode denv cybbomuuil u oceamun e2on, —

OH MNOIMET, YTO B 3TOM KOHTEKCTE peub HAET 00 0OBIYHbIX JHAX
vepenu. He uMes noa pykoii xypuana Scientific American, xo-
TOpblit 06bACHKA ObI eMy, 4yTO 3emne MunMapael net, Tumodeit
HE MLIET B 3TOM BhICKA3LIBAHUM NOABOAHLIX KaMHeil. OH npocTo
MPUXOIHT K BbiBoAy, 4T0 [0cnoaw cotBopun Bcio Beenennyo 3a
wecTb 00bIuHbIX AHel Heaenu. Mos MBICAb COCTOMT B CleAyO-
wem: ecnu CeauenHoe [Mucanue npencraenser coboil UMEHHO
TO, 4€M OHO cebst HA3BIBAET, TO H HAM CNIEAYET CTaTh HA MOIHLMIO
Tumodes, a He MbITATHCA H3BpAILATL cioBa bUONUK, BTHCKWBaA B
HHX HOBBIE 3HAYEHHA B COOTBETCTBHH C MHPOBO33PDEHHEM Sc:'emg'ic
American wunu koro 6bl To HH 6bUTO.

KpeaunoHHcTbI — npUBepseHLIbI TEOPHH MO0 3eMH, Be-
POATHO, 0COGEHHO CKTOHHBI K NPAMOMY BOCTIPUATHIO CBAILEHHO-
ro [Mucauus — cM., HanpuMep, ctatbio Pobepra Yonuwa o repme-
Hertuke [14]. Ho 2 By, 4TO Aaxe MbI CKIOHHBI OTKA3aThCA OT
3TOro NpUHHLKNG, €CJIH OH BCTYMNMAET B NPOTHBOPEYHE C YHEHHEM
WIH MOZIE/IbIO, KOTOPYIO Mbl MOAepBaeM. B nanHoii cTatse, Bbi-
6upas u3 AByX K 6onee uHTEpnpeTaumii Toro WM HHoro Oubneii-
CKOINO TEKCTA, A HAMEPEH NPHMEHHTDb «TECT T}moq}ea» H OCTaHO-
BHUTB CBO BbIOOP Ha CAMOM MPAMOM, MPOCTOM H SCHOM 3HAYEHHH.

3. HEBECHAA TBEPADb —
3TO MEX3BE3AHOE NPOCTPAHCTBO

«H cosdan Boz maepds, u omdenun 6ody, Kkomopas noo
maepdvlo, om 80dbl, Komopas Had maepdwio. H cmano max.
H naszean Boz maepdw nebomy. (Kiuea Beimus 1:7,8).
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Korna Briepebie BHAHLLB 3TH CTHXH, Cpa3y BOZHHKAET BOTIPOC:
«YTo Takoe «TBepap»?» B anmnuiickyio bubnmo Kopons Hakoga
970 cnoso (firmament) npuuwio w3 Bynbrarbl — NaTHHCKOTO Me-
pesona bubnuu; a narunckoe firmamentum, B CBOIO OMEpPENb, AB-
JIneTCs TIepeBoIoM C Tpeyeckoro oTEPE WU (stereoma) B Cen-
Tyarvurte. B 3THX Tpex nepeBoaax noauepKHUBAIOTCH TPEXMep-
HOCTB, NPOYHOCT (Stereo-) M TBEPAOCTE, O 4eM s noapobHee pac-
- Ckaky B pasaene 7. JIpesHeespeiickoe cnoso ¥ (raqia) o3Ha-
MReT «paciiHpeHHas rnosepxHoctTe» [1, ¢.956]. CornacHo crnosa-
- pamM [2, ¢.591], oHO NpOHCXOAMT OT rnarona ¥ (raqa), ube nep-
DOHa4AILHOE 3HAUeHHE ObLNO «TOMNTATD. .. BTANTLIBATD. .. pa3dpa-
ewiBath» [6, ¢.347). Oaun u3 cnosapeit XI1X Beka [2, ¢. 692], cBo-
- Bonnbiii ot kKocMonoruueckoii Tepmunonorun XX sexa, nobasns-
€T elLile OIHO 3HAYESHHE 3TOTO CN0Ba — «paclIHpATECA». B paznene
7 a ocTaHOBNIOCH HA 9TOM 3HauYeHHH noapobree. Ho, nomMumo He-
enenosarenbCkuX HHTepnpeTaunii, Knnra Berrua 1:14-17 cama,
PAMO M HEMIOCPEICTBEHHO, JAAET HaM cBeeHus 00 1ol TBepay,
koTopyto bor Taike HasbiBaeT «Hebecammn:

«H crasan Boe: da 6ydym ceemuna na meepou nebechoi...
u 0a Oyoym OHu CEeMUIbHUKAMY Ha meepou HebecHol...
H cosoan Boz deéa ceemwia éenukue... u 38e30bl. H nocmasun
ux boe na meepou nebecnoll, Wmobvl ceemumes HA 3eMAIO».
) B 370ii uuTare s BbIAENNN MaNeHbLKOE CIIOBO «H@», YTOOLI
NOAYEPKHYTh BaxkHYI0 Bewlb: Connue, JlyHa M 3Be3bl HaXoaT-
€A na nebecHom ceone. B npesneespefickom TekcTe 37ech ymo-
Tpebnen npeduxc 2 (b®), koTopsiii, B 061EM M LENOM, HMEET TOT
e CrieKTp 3HaueHnH, YTo M aHmTHiickni npeor «iny [6, ¢. 32].
A Teneps npesacrasum cebe, uto noayman 661 Ham Tumodeii o
pau, npountas 3107 (pparmeHT Mucanus. {ymalo, Bce co MHOM
COmIacATCsA B TOM, 4TO OH NMONPOCTY cuesi Obl TBEPAL MECTOM, TE
HaxoasTcs Connue, JlyHa n 3se3nbl. Takum oGpasom, «tect Tumo-
es» nozeonseT MHe CAENaThH BbIBOA: Hanbonee NpaMoe H BEpHoe
JHAYEHHE ITHX CTHXOB COCTOHT B TOM, YTO MEEPOb — N0 MENC3-
#e¢30Hoe npocmpancmeo. C yueToM cOBpeMEHHBIX 3HaHHI 0 pac-
CTOAHUAX Mex 1y HeOecHbIMM TenaMK, «BOJa, KOTOpas Haj TBep-
JILIOY, NONYKHA HAXOAWTLCS B MMJUTHAPJAX CBETOBBIX JIET OT Hac!
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Co.nl-ll.l.e_(:} Puc.l. Teepas — 3TO Mex-
3BE3/IHOE MPOCTPAHCTBO
Nywa Lo (Be3 coxpanenus macwrabal)

4. TBEPAb — 3TO HE TOJ/IbKO ATMOC®EPA

BonbiuMHCTBO KpeauHOHHCTOB COMMACHUTCA, HTO BhILLIETIPHUBE-
nAeHHaa uHTepnperauus Ceawennoro [lucanus sctynaer B npo-
THBOPEYHE CO BCEMH MOYHTAEMOii MOJIENbIO «MTAPOBOIO KyMomnay,
rnacsueii, yro HebecHas TBepaL — 3TO NpocTo arMocdepa Jemanu,
4 «BOJIa HAJl TBEP/IBIOY — 3TO KYNOJ M3 BOASHBIX MAPOB Henocpe -
cTBeHHO Haj atmocdepoit [3]. (YueHsle, BEIABUratoLHe TEOPHIO
KYrona, CrpaBe/UTHBO CHHTAIOT, 4TO «BOJA HAJ TBEPABIO» — 3TO
OrPOMHOE KOJTHYECTBO BOJIbI HEMOCPEACTBEHHO HA/l TREP/LIO, a HEe
npocto obnaka B armocdepe [3, cc. 48-58].) Cunraercs, 4yTo sTOT
KYTON CBA3aH ¢ «OKHaMK HebecHbIMU» U3 Burrua 7:11, u yro o,
obpymuBiKcE BO Bpema Becemuproro [Motona, cocTaBun YacTs
TNOTONHBIX BOA.

Mo Bceit BUAMMOCTH, CTOPOHHUKH TeOpUU Kynona 6e3 oco-
6BIX pa3gyMuii TPHHATH BEPCHIO, YTO TBep/Ib HebecHas — 3To Bee-
ro nuub armocdepa 3emnu [3, c.47]. Jlpoe U3z HUX B nopaepx-
Ky 310ii upeu [15, ¢.229)] npueoasT aHrnuiickuii nepeson Kuu-
v Beirua 1:20:

«... U nMubl 0a nonemam Hao semuetl,

@ OMKPLIMOot meepou HebecHOly.
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| ®paza «B oTKpbITOH TBepAM HebecHol», BCTpevaowanca
| B GONBIWIMHCTBE AHTMHACKHX MEpeBONOB, NOAPA3yMEBAET, YTO

TBEPAB — 3TO TO, FAIE JIETAIOT NTHULL. ByayuH HauHHAIOWKM Kpe-
| ALMOHHCTOM, A CHMTAJ 3TO JOCTATOYHBIM 0GOCHOBAHHEM MOAEIH
','-uynona. OnHako, B O/IHH NPeKpacHbiii AeHb A 0OHAPYKHJI, 4TO HC-
THHHBIA cMbIN 9TOH AipeeHeeBpefickoi (pasbl COBEPIIEHHO MHOM.
' Hixe s npuBoxy noclienHolo yacth cthxa 20 nepeo# rmase! Bul-
| THA C NOACTPO4HBIM NEPEBOJIOM C npesHeeBpeiickoil bubnuu [4,
¢.1]. Unrars cnefyeT cripasa Haneso:

L ongn wpY Oy PIRTOY AP i)

b

Hebec  TBepau nopepx- Ha 3emneil HAL  BOKPYr MNTHLUbI
HOCTH noneTaT  H
na

|| Wrak, B npeBHeeBpeiicCKOM TEKCTe HE CKA3aHO «B OTKPLITOM
'Teepan HeGecHoli». B Hem BooGue ynorpebnen apyroi npenior,
by (‘al), o3Hauaromwmit «Ha, Hap, NOBEPX», HO He «B» [6, c. 272].
\Bonee TOro, C/10BO, NNEPEBENIEHHOE KAK «OTKPBITBIH», MPONCXOANT
cnoBa M9 (paneh). OCHOBHOE 3HAaYEHHE KOTOPOTO — «JTHLIOY,
knosepxHOCTbY [6, ¢.293]. Hu B onHoOM 13 MOMX CnioBapeii y cio-
| Ba paneh HET BTOPOCTENEHHOTO 3HAYEHHS «OTKPBITBIHY [6, €. 293]
\[1, c. 815] [2, c. 627]. ByxsansHblii NepeBoa 3THX CTPOK MACHT:
«Ha NIOBEPXHOCTH TBEPAM HeDecHoM». ITa ke (pasa BcTpeyaeT-
‘¢si B opurubane buitis 1:2 1 npH TOMHOM NEPEBOIE 3BYMHT Kak
«HaJ MOBEPXHOCTLION OE3IHBL.

B 61bneAcKOM KOHTEKCTE «TIOBEPXHOCTB) MOXKET OBbITh OPH-
poBaHa B MOGOM HANPABIEHHH, H NOITOMY, C TOUKH 3peHHA

~  Puc. 2. Armocdepa —
TONLKO HOGEPXHOCTL
TBEPAH

o~
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2
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207, I‘J‘I\I‘ﬂ"‘f‘?‘l‘l‘l‘
AR AR A




54 TMpuaoxcenue B

Au. [Ituust MoryT netats Ha BeicoTe g0 8000 merpos [9, c. 785],
TI€ Ha IBE TPETH MeHbLLe aToMoB arMocdepsl. To ects, Gonbluas
4acTh arMocdeps! HaxoauTCA Ha noBepXHocTH TBepau. CreaoBa-
TeNbHO, cama Teepab Asnfet coboii HeuTo Gonbiuee — Hanpumep,
MEX3Be3IHOE NPOCTPAHCTRO.

Takum 06pazoM, TOT eAMHCTBEHHBI CTHX, B KOTOPOM TBEpAb
akobbl oTOXKAECTBARETCS ¢ armMocdepoii, HA caMOM Jene nof-
TBEPHAET, YTO TBEP/b — ITO MENK3IBE3AHOE MPOCTPAHCTRO!

B Mozienu kynona Toxe BO3HUKAIOT NpoGaembl ¢ npeanora-
MU eCH TBepab HebecHas — 9TO AeiicTBUTENbHO TOABKO ATMOC-
¢epa, To Gonee nogxoasiuum npeanorom ans cruxos 14,151 17
Gbu1 bl «’aly, KoTopbI 03HAaYaeT «Ha, Hany. Toraa B 3THX CTH-
Xax roBOPHAOCk Gkl 0 ToM, 4To ConHue, JlyHa v 38e31bl HAXOAAT-
€A «Haz TBepablo HebecHoiin. Ho B ApeBHeeBpeiickoM opHruHa-
Jie 3TOro Nnpeaora Her.

Koe-KkT0 cuntaer, wro Bor npocTo no3BONMI 38€31aM «TNOSBHTb-
cay, Kak GyaTo oHu yoxe GUTH B aTMOCepe, AaXKe ecln B AeiiCTBH-
TENLHOCTH OHH Obinu Haf Hell, OiMH U3 HEOCTATKOB HTOil TOUKH
FPEHHA COCTOMT B TOM, 4YTO bor He MPHUMEHAN CNIOBO «MOABHTLCAR
K TBepaH, XoT4 B Buiuu 1:9 OH 1 ynoTpeGun ero no oTHOWEHHIO
K cywe. Ho masHas npoGnema cOCTOHT Bce B TOM 3Ke NPHHUMNE
ACHOCTH. Eciu fadke Mbl ¢ BAMH B COCTOAHMH NPOCTHIMMU C/IOBAMH
CKa3aTh, YTO 3B€3/1bl HAXOAATCA HAJ TBEPABIO WK, HaobopoT, YTO
NHLb KakeTes, 6yaTo onu Ha Heil, To nouemy Gb1 Bory TouHocTH
pazu He MOCTYNMTL Tak xe? BosmoxHo, OH 3aTeM U Bo3aepKancs
OT MPAMOIO BbICKA3bIBAHKA, 4T06b! Ero cnosa He npo3syyanu Kak
HaMeK Ha TO, YTO TBEp/ik — 3TO BCEro JIHLLL atMoc(epa.

Mozens Kynona Bctynaer 8 npotusopeuue ¢ bubnueii ewe

u B [canme 148:1—4, B koTopom roBopuTcs 0 Boax Haj Hebec-
HOIl TBEpPALIO:

«Xpanure [ocnoaa ¢ Hebec, xpanure Ero B BBILLHKUX.
Xpanure Ero, sce Anrensi Ero, xsanute Ero, Bce BOWHCTBa
Ero. XBanute Ero, connue u nyua, xsanure Ero, Bce 3Be3-
Al ceeta. Xpanute Ero, HeGeca HeGec u 6odei, Komopuie
npeaviute Hebec!»

CHavana o6paTuM BHHMAHHE HA KOHTEKCT, B KOTOPOM yno-
MMHAIOTCA 3TH BOAbI: «Hebeca. .. B BbIHUX. .. ConHue... JlyHa. ..
3Be3/bl... Hebeca HebGec». DTo 03HAYAET, HTO BOABL, O KOTOPBIX
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WAET peub, Takoke ABAAIOTCA HeGecHbIM 00bEKTOM, NpHueM yia-
nenneiM ot 3emnu. Jlanee OTMETHM COIIaCOBAHME BO BPEMEHH.
CornacHo MOZIENn Kymona, Boabl Haa HebecHoit TBepabio 06py-
lunnuck Bo Bpema Gubneiickoro IloTona, oaHako B 3TOM ncanme,
manucanxom nocne INoTona, noapasyMeBaeTcs, YTO BOALI Hal
TBepAbio HebecHoM Bee ewe cywecTsyloT. Ha camom nene, cty-
XH 5 1 6 TOrO ke ncanMa rOBOPAT, YTO BOIbI M TBEPAL HebecHas
- ByayT cyLiecTBOBATH CTONLKO, CKONbKO (n3nveckn Oyner cyuue-
eTeoBaTh Beenennan:

«Haxsaram ums [ocnoda, ubo On nogenen, u Comeopunocs.
IMocmasun ux Ha 6exu u GeKu;
Odan ycmae, Komopaiil ne npetoen ».

Ho ecnu Bonam cy’kIeHO «Ha BEKH W BeKn» npeGbiBaTh Hall
Hebecamu, To OHH He MOTTTH Gbl 06pyNTLCA!

Hakoneu, ewe onxa Oubneiickas npoGiemMa COCTOMT B TOM,
© Kax 9TH Bo/Ib1 BO Bpems [ToTona nepectann uTbes ¢ Hebec:

«H saxpeiauce ucmounuku Gesouvl u oxna nebecnoie,
u nepecman 0vacos ¢ nebay. (bvimue 8:2).

O6paTHM BHHMAHHE, 31€Ch HE HJET Pedb O TOM, YTO BOAbI
MpeKpaTHIIH JINTLCA CaMu 110 cee, NOTOMY ¥TO BCA BOJA BbITEK-
nn. HaoBopoT, noapa3symeBaeTca, 4To BOZIbl BCE €LUE 0CTABANINCD,
W notpeGoBanoch 3aKpeITh «0KHa HebeCHbIen, YTOOBI OCTAHOBHTL
norok. B nonreepkaenue 31oMy, 8 Kunre Ipopoka Manaxum 3:10
| POBOPHTCH, YTO 3TH KOTBEPCTHA HeGecHbIen Bee elle CyLIeCTBYIOT.
"JTH CTHXM He COMacyioTea ¢ naeeii oOpyWHBILENOCA NapoBoro
kynona. Takum oOpasoM, TEOPHA KYTo/a HMEET CYUIECTBEHHbIE
'HeoCTATKH, IMABHbIH N3 KOTOPBIX, C MOETi TOYKH 3pEHHS, COCTOHT
B TOM, 4TO OHA HE COMIACYETCs C NPAMBIM ToNKoBaHHeM Bubnuu.

5. HAIMYME KYNOANA HE ABNAETCA
HEOBXO4WMbIM C TOYKW 3PEHUA HAYKH

Koryia i ToNbKO HaYHHAJ 3aHHMATLCS KpeaturoHHOI HayKoH, B
MOZENN KyNoJa MeHst Gonblue BCero NPHBIEKANH ee NOTHYECKHE
CNEACTBHS, MO3BONABIIME KPEALMOHHCTAM Pa3pelTh HEKOTO-
pbie HayuHble TIPoO/IeMbl. BOT caMbie BakHble H3 ITHX CIEACTBHI:
BO-TepBLIX, NapHHKoBBIH d(ipekt, Gnaronaps koTopomy KAHMaT
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JIONOTOMHO# 3eMH bl MATKHM H MOCTOAHHBIM, YTO MOATBEPHK-
[aeTcs OKAMEHENOCTAMM; BO-BTOPbIX, IKPAHHPOBAHHE OT KOCMH-
YeCKHMX Nyueid, CHIDKaBILEe YPOBEHB yriepoaa-14 B 10MOTOMHOM
Mupe, 4eM 0OBACHAETCA 3aBBILIEHHbIA BO3pacT okaMeHesnocTei
NpH paguoy rMepoAHOM JaTHPOBAHHUM.

Opxako cefiuac y HAac ecThb HANEKHbIE HAY4HbIC OCHOBAHUA
[16] cuMTaTh, YTO KOAHYECTBO YIIEKHCNIOro rasa B JI0MOTOMNHO
arMocdepe BO MHOMO pa3 MpeBbIANO CErOAHAIHHIA yPOBEHb.
3710 AOMKHO 610 MPUBOAMTH K MOUHOMY NapHHKOBOMY 3ihek-
Ty, TETUIOMY KMMATY 1 B uTore — K OyiiHOMY pocTy pacTeHui, o
4eM MBI MOXEM CYAUTH no GonbioMy pasHoobpasuio okameHe-
nocreii. Jlo6asounbiii yrepoa-12 B 6uocdepe pazbasnsn yrne-
poa-14, Tak yto Gnaronapa 3ToMy ety A0NOTONHOE COOTHO-
weHue “C/'2C GbUI0 3HAYHTENBHO HIKE, 4TO Toxe 0OBACHIET 3a-
BbILIEHHLIi BO3PACT, NMOTY4aeMbli B pe3yibTare paaHoy epoaHo-
ro aarupoBanus. K ToMy e, y HAC €CTb CBU/ETE/BCTBA, MO3BO-
NAOLIKME MPENONOKUTD, 4TO MArHUTHOE none 3emMau 10 [Torona
GbLTIO KaK MUHHMYM B 10 pa3 cunbHee HbiHewsero [7]. Brarogaps
3TOMY, MArHHTHOE mone 3eMJIH MOTTIO BbITh oueHb 3 PeKTHBHBIM
IKPAHOM U1 KOCMHHYECKUX JIy4eH, 1 3TO 3HAYHTENLHO CHU3HIO
Gbl ypoBeHb yrmepoaa-14, 4to Toxe 06bAcHANO Gbl pesynbTarhl
NOC/IENOTONHOIO YriiepoaHoro aaruposanua. Takum obpasom, y
HAC HMEIOTCA ANIbTEPHATUBHbIE HAy4HbIe OObLACHEHHS OCHOBHBIM
npobaeMam, peLIMTE KOTOpbie Oblia NPH3BAaHA MOAEIb KyTIONa.

Ha npoTshkeHUH JeCATUIETHI METeopOoNOrH-KpeauHoHHUCThI
MPUNAraity OrPOMHbIE YCUAHS (H HEKOTOPBIE Pe3yJIBTaThl 3THX yCH-
Auii Npe/ICTaBNeHb! HA HAWIMX KOH(EPEHLIMAX) K Hay4HOMY MO-
JenMpPOBAHHIO KyNona W3 BOAAHLIX MapoB. S ryGoko yBaxato ux
TPY/L, HO MHE KAXKETCA, YTO MM TaK H He YAANOCH PELUMTS 3Ty Npo-
Gnemy. S TakKe UTY MHOHEPOB COBPEMEHHOMD HAy4HOTO Kpeauwo-
HH3MA, KOTOPbIE HAYHUHAIIH C CO3AaHMA MOJENH Kynona Kak 4acTH
ANBTePHATUBHOTO MUPOBO33PEHHS, KOTOPOE OHH MPEACTAB/IAIH.

OpHako ugea kynona Haa armocdepoii He Gbuia npuHece-
Ha Ham Mowuceem ¢ ropsl Cunaii, HauepranHas boxwbeit pykoii Ha
ckpuxkanax. Jla, Ha TOT MOMEHT 3T0 GBUTO OAHO U3 JYHLIKMX TON-
kosauuit Ceawennoro [Mucanus yenosexom. Ho, aymato, Te Bpe-
MeHa yse MuHoBanu. Hecmorpa Ha Gombuuoii 3IMOLUMOHANBHBIH
BKNAJ HEKOTOPBIX Y4EHBIX B MEI0 KyTofa, 1 Monarao, 4o ce-
yac camoe BpeMs NEPECMOTPETh €€ U PELIMTh, CTOMT JIH €10 iallb-
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Il 3aHMMaTLCA. B wacTHOCTH, cnenyer 3aaymarbca 0 TOM, €CTh
nv B ITucankK Ipyrye TEKCTHI B €€ NOJb3Y, KpOMe NepBoii Masbl
Burrust. Ecnn 21a, Toraa He 10/KHO CyLLECTBOBATE NPOTHBOPEY Ml
Mexay Moei naeei TBepan KocMHuecKkoro Macwutaba u naeel Ky-
Tofia BOAAHONO Mapa Haj AonoTonHoi armocdepoit. M Hakonen
MOTY CKAa3aTh, €C/IH 3TO KOFO-TO YTELWHT, YTO MO€E NpPEeJIONKEHHE
He ONpoBepracT MOAENL KyTona, a NHIUE NOAHHWMAET 3TOT KyTion
HECKO/IbKO Bbilli€ — HA KOCMHYECKHIi YpoBeHb!

6. OTPAHMYEHHAA BCENEHHAA

BaxcHocTs Hen BOJ| Hajl TBEPABIO 3aKIIOUAETCH B TOM, YTO
9TH BOABI NPeACTaBNAIOT co60ii rpaHnLly MaTepuK COTBOPEHHOH
BcenenHoi. Yro HaxonuTces 3a 3ol rpanmueii? [apaiite ewe pas
obpaTtuMcs K ABYM nepBbiM ctixam Kuuru Boiths:

«B navane comeopun oz nebo u semnio.

3emns oice Gbina bessudna u nycma, u meMa Hao Ge30HoI0;
u [Tyx Booicuit nocuiacsa nao 6o0oion

(8 Opyzux nepesodax — «Had NOBEPXHOCIBIV BUObLY).

«Be3aHa» — 3T0 COBOKYMHOCTDL BOfbI, BHYTPH KoTopoii Bor

Ha BTopoii aeHb coTBOpUN TBepAL M Ha3Ban 3Ty TBepAb HeGom
(Burtre 1:7,8). Ho o6patm BHMMaHue Ha To, 4To y Oe3Hbl Gblna
ROBEPXHOCHIL. A YTO 3KE HaA NOBEPXHOCTLIO? 51 cunTalo, 4To 310
«HeGo» u3 Buitua 1:1. Taknm o6pasom. B Iepssiii nens Bor co-
TBOPUN NPOCTPAHCTBO, HAa3BaHHOE HEOGOM, conep:KaBLiee OrpoM-
Hble Macchl Boabl, GesaHy. Bo Bropoii aews OH coTBOpHA cpenm
 BOZI TBEP/Ib, KOTOPY!O ToXe Hazeas HeGoM. TakuM obpazom, momxk-
HO 6bITh 1Ba Heba: HeGo BToporo aHa Gb110 6b NOAMHOXKECTBOM
Heba Tepsoro aus. DTo nBoliHOE HAMMEHOBAHHE MMEET Mapan-
fienn kB cnywae ¢ 3emacii. B INepsoiii aens bor cotBopun «3em-
noy kak «6e3suaroe» Teno (Buithe 1:1,2), HO M COTBOPEHHYIO Ha
Tpetnii nens cywy On Toxe Hassan «3emneii» (Buitue 1:10), Ox-
HAKO CYLWa (KOHTHHEHT WIH KOHTHHEHTBI) — 3TO BCETO JIMILB TOJ-
MHOKECTBO BCeil 3eMIn, B KOTOPYIO Takike BXOAAT H Mops (Bbi-
THe 1:10). Takum oOpasoM. NOX0Ke, YTO y CNOBA «3EMIA» HMe-
10TCH /1Ba 3HAUEHHA: ONIHO BKJIOUaeT B ceds BCIO IIaHeTy, Bropoe
OrpaHHYHBaeTCs TONBKO CylueH. AHanorHyHas kapTiHa Habmio-
DlaeTcs M co cnoBoM «Hebo»: HeGo-TBepabL Broporo aHs H Hebo
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[leproro aHs, OrpoMHOE NPOCTPAHCTBO, B KOTOPOM CYLUECTBYHOT
JApYrue COTBOpPEeHHble 00bEKThI.

Hekotopble 60rocnossl BO3pasaT Ha 310, 4To B BeiThu 1:1
noaeiToXeHa Bca paGora bora, kotopyto EMy euue npeactour cae-
natb 3a Hefeno TBOPEHHS, U B TAKOM C/ly4ae HET HMKAKHX [BYX
HeGec U ABYX 3eMelb, a eCTh Il 0AHO He6Oo 1 oaHa 3emns. [py-
rue Oorocnoesl [11] aKTHBHO BBICTYNAT NPOTHB 3TOi TOYKH 3pe-
HHA; OHH 3a4BAT, YTO B JpeBHeeBpeiickoM A3blke 06bIMHO coXpa-
HAIACH IOrHYeCKad mocaeaopare/ibHOCTb, H CO&HTHR, OINHCaHHBLIE
BO BTOPOM CTHXE, CINIEJOBANH 332 COGBITHSMH, ONHCAHHBLIMH B Nep-
BoM. EcTb H ele ofHO coobpaxeHHe NPOTHB: ECMIH NEPBLI cTHX
NoAbITOXKHBACT paﬁmy BOF&, npoaenaHHyr Noixe, TO Toraa oT-
cYeT AHeii cnenoeano Obl HAYHHATE CO BTOPOIO CTHXa, BooOLLE He
YMOMHHAA O TOM, KTO cOTBOpM 3emito u Ge3aHy. B Takom cnyvae
Mbl He GyeM 3HaTh HaBEpPHAKA, 4TO UMeHHO Bor coTBopun nepso-
HaYaJlbHY0 MaTepHio, nepes Hamu OyaeT BCero NMLIL pacckas o
ToM, Kak OH ee uaMeHan. borocnoBckue nocneacTs1a 3Toi Toy-
KU 3peHus OyayT BecbMa cepbe3HbIMH U OyAyT pe3Ko pacXoauThb-
cfl ¢ OCTANBHbIM TekcToM CrslenHoro [Nucanua.

Takum oGpazom, camblii npoctoit U npamoii moaxon K 6u-
GneiickoMy TEKCTY MO3BOJISET NPEANONOKHTE, YTO CYIUECTBYIOT
(no MeHblueii Mepe) ABa MPOCTPaHCTBA, Ha3biBaeMble «Hebeca-
mu». CornacHo 3Toii Touke 3peHus, Oubneiickoe HazBanue Heba
[TepBsoro ausa 3Byyano Obl Kak «Hebeca HeGecy Bmawht W (sh°mai
ha-shamaim) — BbIpaKeHUe, KOTOpOe YacTo NePEBOAMTCA KaK «T0,
4To npeebile Hebecy, kak B [Icanme 148:4. Xots 3T Hebeca u
6onbiie, OHH TOXKE HMEIOT rpaHuLbl; no cioBam ColloMoOHa, OHH
He CTOJTb BeNIUKH, 4ToObl BMecTHThL bora:

«IToucmune, Bozy au scume na semne?

Hebo u nebo nebec ne emewparom Tebs,

meM MeHee ceill Xpam, Komopbiii £ ROCMPOU».

(Tpemos knuza Ljapcme 8:27)

OaHOro 3T0r0 CTHXA A0LKHO GBITH JOCTATOYHO, YTOOHI ybe-
auTh GONBUIMHCTBO KPealMOHHCTOB B TOM, YTo BeenenHas koHey-
Ha. BeckoHeuHblil KOcMOC MOXeT GbiTh 3aKpbIThIM H Be3rpaHuy-
HbIM — O pa3nUuKUAX cM. pazaen 5 npunoxenus C. Boiue, rosops o
CYLLECTBOBAHUH ABYX POCTPAHCTB, Ha3bIBaEMbIX Hebecamu, 5 cae-
Jlan OroBOPKY «MO MeHblueil Mepe» — notoMy yto [Masen so Bro-
poM nocaaHud K Kopungssam 12:2 ynomunaer o TpetbeM Hebe:
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«3nato venosexa 6o Xpucme, KOMOpblil HA3a0 momy
wemvipradyame siem (8 mene nu — ne 3uaio, ene AU mena —
ne suaio: Boz snaem) socxuwyen 6oia 0o mpemoezo nebay.

Wrak, nasaitre coyrem neGeca, Ecnn Hauars orcuer or 3emnn,
TO nepBbiM HeDom OyneT Mex3BesnHoe NPOCTPaHCTBO, H3BECTHOE
TaIoKe Kak TBepab HeGecHasn, kotopyio Bor coTBopHA B ieHb [ep-

.~ Bbiii. Tlonararo, uro armocepa 3emnu — 310 TNPOCTO MOBEPXHOCTh

Teepau. Han nepesimm Hebecamu, 3a npenenamu cambix nanekux ra-
JIAKTHK, HAXOAHTCA CTeHa 06BIYHOM BoABI (ToNLMHA ee HEH3BECTHa,
@ OBEPXHOCTS Cefiiac, ckopee Beero, npencrasnser coGoii nen). 3a
BHELLIHEH NOBEPXHOCTLIO 3THX BOJ HAXOAMTCS NMPOCTPAHCTBO, KO-
TOpOE 5 31€Ch HA3bIBAIO BTOPbIM HEGOM, MMeHyeMoe Takoke Hebe-
camu Hebec, koTopbie Bor coTBOpHI B AeHb Tepeoiii. O6 >THX BTO-
PBIX HEGECAX Mbl 3HAEM COBCEM MalIO — TONILKD TO, YTO OHM COTBO-
PEHBI H KOHEUHBI. JTO MPOCTPAHCTBO MOKET GbITh 3aKpbLITHIM H €3~
FPaHH'HBIM, HO MaTePHs BHYTPH HCTO MMeeT rpaHuupbl. Tie-To 3a
BTOPLIMH HAXONATCA TPETLH 110 cueTy Hebeca, O KOTOPBIX MBI 3Ha-
€M elue Menblie. MoxeT GbiTs, HMeHHO Tam skuBeT Bor, B moGom
CNyHae, CaMbiM NPAMbIM H NIPOCTBLIM OTBETOM Ha Bonpoc: «4To Ha-
XOAHTCH 38 NPE/Ie/IaMH BOJL Hal Hamu?» — Gyniet «Bropsle HeBecan,

7. TBEPAb HEBECHAA NOABEPINACH PACLUMUPEHMIO

Bo MHorux Gubneiickne cruxax FOBOPHTCA 0 «pacnpocTep-
THIX» W «packhHyTeIX» Borom Hebecax. Bor HEKOTOpbIE M3 Ta-
KHX CTHXOB:

«On 0dun pacnpocmupaem nebeca
u xp0um no esicomant Mops». (Kuuca Hoea 9:8).
«Tol 0desaewbes ceemom kak puzoio,
npocmupaeis nebeca, xak wamepy. (Tlcanom 103:2).
«On pacnpocmep nebeca, kax MOHKYIO MKaHb,
U PACKUHY UX, KAK wamep s ACibs ».

(Knuza lpopoxa Heauu 40:22).
«...U pasyMom ceount pacnpocmep nebecay.

(Knuza Ipopora Hepemuu 10:12).
«I'ocnode, pacnpocmepuui nebo... .

(Kuuza Ipopoxa 3axapuu 12:1).
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B BerxoM 3aBete ecTh elle He MeHee |2 aHaNOrH4YHbIX CTH-
xoB. BOT MX cn1cok:

2 s knuza Llapcmea 22:10 Knuza Hosa 26:7
Knuza Hoaa 37:18 Hcanom 17:10
Ilcanom 143:5 Knuza popoxa Heauu 42:5

Knuza Ipopoxa Heauu 44:24  Knuza Ipopoxa Heauu 45:12
Knuza Ipopoxa Heauu 48:13  Kuuea ITpopoxa Heauu 51:1 3
Knuza Ipopoxa Hepemuu 51:15 Knuea Ilpopoka Hesexuuns 1:22

B 3THX cTHXaX ApeBHeeBpelicKue cnoBa, nepeBeJeHHbIE
¢opMamMM aroNa «PacTArWBaTL), MPOM3OLLIH OT riaro/ia
(natah) ¢ OCHOBHBIM 3HAYEHHEM «PACIIHPATH, PACTATUBATD, MPO-
cTupars» [6, ¢.235). B Tpex u3 HUX (2 KHura Hapcte 22:10, [ca-
nom 17:10 u [Ncanom 144:5) npumeHAeTCA BTOPOE 3HAYEHHE 3TO-
IO [71aroNa — «HAKNOHATHY. JIpepHeeBpeHCKHe ClI0Ba, NEpeBeeH-
Hble KaK GOpPMBI [MAroa «NpoCcTHPATLY, NPOW3OLLIH OT rrarona
nn»(matach) — «npocTupars», mew (taphach) — «npocTupars, pac-
LIMPATEY, IPT (raqa) — «CTABHTD Me4aTh, NPOCTHPATHY. lMocnen-
Huii rmaron (u3 Kuuru Hoea 37:18) oTHOCHTCA K CYLUECTBHTENb-
HOMY «npOCTOp» (raqia), yIOMHHABIIMMCA B pasaene 3.

Urak, B oTHX |7 cTHXaX MAEA «MPOCTUPAHHA» H «PACTArH-
BAHHAY BHIPDKEHA YETHIPEMS PA3HBIMU FNAronamMu. ITH Maroibl
BcTpeuatorcs B BerxoM 3apete B caMbiX pasHbIX KOHTEKCTaX H,
KaK MpaBuio, OTHocATCs K Morywectsy Bora. Yactora BeTpeya-
eMOCTH 3THX [1arooB, MHOroo0pa31e KOHTEKCTOB M [TOBCEMECT-
HOCTH yroTpeOneHus B 1985 roay npuBend MEHs K MbICIH, H4TO
310 He npocTo MetTadopsl.

Yro ecnu cywecTeyet Gonee OyKkBanbHOE 3HA4CHHE ITHX Ia-
rono? U ecnu oTBET «aa», TO KAKOBO OHO, 3T0 3Ha4eHue? Yro-
6b1 OTBETHTb HA ATOT BOMPOC, MBI I0NIHbI TOYHEE BBLIACHUTD, YTO
npeacTaBnakoT coboil HeGeca, HG0 HMEHHO OHU — 0GBEKT «Iipo-
cTupannsy. Haunem c Toro, uto Hebeca He MOTyT GBITE 3Be371aMH,
notomy uto Bor cotBopun HeGeca B [lepaiit u Bo Bropoii neHs,
a 3Be3abl — B UerBeprolil. bonbuie Toro, B0 MHOHX CTHXAX, Ha-
npumep B Kuure Heemuu 9:6, npoBoauTCA pasnHtue Mexay He-
6ecamMu ¥ HEDECHBIMU BOMHCTBAMM, TO €CTh TEM, YTO HAXOJMTCA
ua Hebecax. Takum o6pasom, Gubneiickoe cnoso «Hebeca» Mox-
HO HA3BaTh NPUOIUIUTENBHBIM SKBUBATIEHTOM COBPEMEHHOIO CJI0-
Ba «MPOCTPAHCTBOY.
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O6b1uHo MBI NpecTaBNseM cee KOCMOC B BHIE BaKyyMa, Imy-
€Toro npocTpaHcTsa. Ho MoxHO i pacnipocTepeTs «HHUTOR, Kak
GyATO OHO — «HEUTO», MOXKHO NTH PacCKHHYTHL ero, Kak warep? ITo-
€MOTpHM, YTO elue, comacHo bubnnu, MoskeT nponcxonuTs ¢ Hebe-
camu. Hebeca moryT 6bITh «pacTopruyTem (Khura Ilpopoka Hca-
Mh 64:1), MoryT «obBeTwaThy, Kak onesxna (Tcanom 102:26), Mo-
ryT 6biTh «notpscensi» (Tlocnanve k Espesm 12:26, Kunra Ipo-
poxa Arres 2:6, Kuura Ipopoka Mcann 13:13), «<BocnnameHeHbi»
- (Bropoe nocnauwe Tetpa 3:12), «CKPBITbCS, CBHBIUNCH KAK CBH-
Tok» (Otkposenne Hoanxa Borocnosa 6:14) wnu «CBEPHYTBCSH»,
- kak Haknaka (Tlocnanve k Espeam 1:12) win onsTh-TakH CBHTOK
(Knura INpopoka Ucaun 34:4). Bee 1o aBHo 3BYUHT TaK, CJIOBHO
NPOCTpaHCTBO ABNAET cOOOM Heknii matepuan!

HuTepecto oTMeTHTb, uTO B coBpeMeHHO# (u3nke cylue-
CTBYET MHOXKECTBO (PEHOMEHOB, NOATBEPIKIAIOLINX TAKYIO KOH-
Uenuuto (Takue, Kak MaKCBEIOBCKHMH TOK CMELIEHH S HITH TIONS-

ph3aums sakyyma), i pu3uka pake npeanaraer oGLACHEHME, N0~
- MeMy Mbl He MOXEM MOCTHYB Cpeny, uepe3 KOTOPYHo ABHKEMCH
(anexrponnoe «mope» [upaka n npuHuMn sanpera [laynn). ®u-
- JHKa Npeanonaraet, YTo Takas cpena 6yaeT noxoxa Ha MacTHY-
HOE TBEP/10€ Te/10. IT0 MOTII0 Gbi 00BACHHTS, NIOYEMY CIOBA raqia,
stereoma u firmamentum (cM. pasnen 3) uMeloT OTHOWEHHE K
NPOYHOCTH H TBEPAOCTH:

«Koz0a ymeepacoan esepxy obnaxan
(Kuuza Ipumvyei: Conomonoevix 8:28).

«Tot au ¢ Hum pacnpocmep neéeca,
meepobie, kax numoe sepkano? » (Kuuea Hoea 37:18),

O6parnm Buumanme Ha cnoco6HocTh HeGec «CBEPHYTBCAN
- Kak Haknaka un ceutok (Mocnanve k Espesim 1:12 1 Knura Tpo-
Ppoka Hcaiin 34:4). ra cnocoGHOCTE NO3BONAET NPEANONOKHTD,
MTO: 1) CyIeCTBYeT HEKoe H3MEPEHHE, B KOTOPOM NPOCTPAHCTBY
NpPHCYIa TOHKOCTE; 2) NPOCTPAHCTBO MOXKET GBITH M3OTHYTO;
3) cyuecTByeT HanpagneHHe, B KOTOPOM OHO MOYKET BbITh H30THY-
T0. Taknm 06pasom, 3TH BEPCHH, BOZMOKHO, HAMEKAIOT Ha Cylue-
| CTBOBAHHE YETBEPTOrO H3MEPEHMA NPOCTPAHCTBA — NYCTh JAXe
. HAM NOKa He 1aHO ero nocThyb. (Bpemsa — 310 natoe H3MepeHHe,
H €ro C/IeNyeT paccMaTpHBaTh OTAENBHO.) 3Ta Hies He vyxka co-
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BpeMeHHO# Qu3MKe; CM. NPUNOKEHHE A (pasgen 5) 0 BBIBOJAX H3
o61eit TeOpUH OTHOCHUTENBHOCTH.

ViTaK, eciii NPOCTPAHCTBO — 3TO CBOEO PO/ia MaTepHal, a He
«HUMTON, HAYHT, OHO MOXNET MPOCTHPATBLCA, KaK ATEp U T. 1. 310
B TOYHOCTH COOTBETCTBYET KapTHHE PaCUIHPEHHA BcenenHoii co-
macHo o6ueii TEOPHH OTHOCHTENBHOCTH: PACLUHPACTCA M pacTi-
[UBaeTCs caMo KocMuueckoe npacTpancTeo. O dusuke 3T0M0 de-
HOMEHa cHOBa cM. pasaen 3 npunoxennus C.

Wrak, 6GuGneiickue CTUXH, MPHBEJEHHBIE 31ECh, MO3BONAIOT
MPEANONONHUTE, 4TO Bor B KAKOH-TO MOMEHT BPEMCHH B MpOLLIOM
pacTaHyA Hale npocTpaHcTeo. [TofymaeM 0 TOM, Korzia e HMeH-
1o OH 310 caenan. Crona, KOHEYHO Xe, XOPOIWO NOAXOAUT Bropoit
jies TBOPEHHS, MOCKONLKY MMEHHO TOrAa Bor Co3an «TBEpIb».
Ho 3asepuumn nu Bor 1ot TpyA B0 Bopoit nens? CyuiecTsyer noa-
CKa3Ka, CBHIETENbCTBYIOWAN, YTO HET. Bropoii AeHb — 3TO €HH-
creeHHbiit qeHb TBopenus, Koraa bor He ckasan o aenax CROMX, 4TO
oHM «xopommy. A BoT Ha LLlecToi AeHb OH yBHfel, 4TO 6ce, YT0
6bi10 UM co3aaHo, xopowo (Kuura Berrus 1:31). «Bce» J0mKHO
BKITIOuATH B cebs 1 «TBepab». A mymaio, OH He Ha3Ban COTBOPEH-
Hoe Ha Bropoii ieHb CIIOBOM «XOPOLLOY, NOTOMY HTO NPOLECe pac-
TH/KeHUs NIPOCTPAHCTBA €llie He 3AKOHYUNCA. 310 CBUAECTENBCTBY-
€T O TOM, 4TO PACTHKEHHUE 3aBEPILIKWIIOCH B IllecToii AeHb WM ne-
pei HuM. (B apeBHeeBpefCKHX OpUrHHANIAX Bropoii knuru LlapeTs
22:10 u INcanma 17:10 roBopuTCA, 4TO Bor «pacTaHym Hebeca; B
nepeBojiax 06bIYHO HCTIONB3YeTCA BTOpOe 3HAUCHHME 3TOrO Maro-
4 — «HAKIOHATBY. Ecau 3TH CTPOKH oTHOCATCA K BeeMupHOMY
[lorory, To, Bo3MOXHO, npu TloTone Bor Toxke pacTAHy: Hebeca.
He MCKTIOYEHO TAKOKE, YTO MPOLECC PACIIMPEHUA NMPOAO/KACTCA
JI0 CHX TIOP, XOTS MHE 3T0 He KAKETCH BEPOATHLIM — B CBETE yno-
MAHYTBIX CTHXOB BHOMMM U NPHBEACHHBLIX BbILIE paccykaeHHii.)
Takum o6pas3oM, MpoLece «PAcTANHEHHT neBec gomkeH Obin yie
3aBEpLINTHCA K MOMEHTY, KOraa Anam u EBa BriepBbie YBHAEIH HX.

8. BOAbl BE3AHbI

«3eman yce Goura Be36uOHa U RYCMa, 1 MbMa HAO GE3OHOID,
u JTyx Booicuil nocuncs Had 600010, (Boimue 1:12).

Korzia B ceMb NIET A BriepBbie MPoYest 3TH CTPOKH, 2 3a1yMal-
¢4 HaJl TEM, 4TO O3HAYAET B HHX CIOBO «Oe3HaY. JlpeBHeeBpeii-
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Ckoe c110Bo BYN (t*hom) cioBapk nepesonsT kak «Ge3nHa, Mope,
MyuuHa, NepBo3NaHHbIl okeaH, rmybuna» [1, c¢. 1062], «nepso-
30aHHBIA OkeaH, My6GHHa... YOHHEI MOpS, NOA3eMHbIE BOAB
[6, c. 386]. B CenryarnnTe oo nepeseneHo kak GPvocog — «ny-
UiHHa, GeamepHan ry6una» [13, c. 2]. Nasaitte paccMoTpuM , 13
yero cocroana GezaHa.
TlepBeIM KIIIO4OM K pasrajike ABJIACTCA NOCHEIHEE B 3TOM
- CTHXe CNOBO — «BOAa». B Bo3pacTe cemu net s cuuran, uto Ges-
AHa — 570 00bIYHas KxHAKas Boaa. OfHako, Gyayuu B3pocnbIMH,
Mbl I0/KHBI 38yMAaTLCA, HE MPeNoNnaraeT i1 ApeBHEeeBPeHicKkoe
CJI0BO «BOAA» (T, mayim) GoJiee 3aMbicTIOBaTBIX 3HAYeHUH — Ha-
NPHMED, «CHED, WIeW?, KTIAPY, (GKHAKOCTBL? HH JaXe «Ia3May.
Cornacto Tpem apeBHeeBpelickum Jexcukonam [6, c. 193], [1,
€. 565], [2, c. 694], B Betxom 3aBeTe 370 cloBo HaHGo/Ee YacTo
BeTpeuaercs B GyKBanbHOM 3HaueHHM — «skuaKas Bona». MHorna
€ro ynoTpednsioT kak MeTahopy, HarnpuMep, «cepaLe Hapoaa pac-
- Taano 1 crano, kak sona» (Kuura Mucyca Hasuna 7:5), o mera-
thopa yTpaTHT BeAKHIT CMBICI, €C/H CIIOBO Mayim He TPAKTOBATH
. kak 00bi4HY10 BOIy. B ele HeckoNbkHX cly4asx Boaa COnepiKHT
B cebe uHble BELIECTBA, TAKHE KaK COJb MITH 51, HO BCE PABHO MO
¢BoeH cyT 310 Boaa. JIng 3amepaiueii nn6o rasooBpasnoit GopMb
Bob1 B Bu6nuy Beerna Henonb3yioTes Apyrue cnosa — no Kpai-
Heli Mepe, HACKOIBKO MHE YAANoCh BBISCHHTD. [N hH3HUECKOTO
MOHATHA NNa3Mbl GoNbLIE NOAOLINO Gbl CIIOBO «OMOHLY WIIH «MNa-
MA», NOCKONLKY B YeJIOBEYECKOM OMNBITE pacKaleHHas a3Ma ac-
counnpyercs ¢ oriem. Taxum oGpazom, B Betxom 3asete 310 cro-
ecez0a (npubnusurensHo 580 pa3s) noapasymesaet o6BIuHy10
10 Bofty. Mrak, cornacuo «tecty Tumoges», camoe npamoe
€HHe 3TOro cNoBa B Berrun 1:2 — Ge3Ha, WM Kak MHHAMYM
NOBEPXHOCTD, H3HA4ANBHO COCTOALIAA H3 0ObIYHOH BOABI HOP-
HOH MJIOTHOCTH H TEMNEPATYPBI.

9. FNYBMHA BE3HbI

«H cxasan boe: «[la 6ydem meepds nocpedu 600w,
u 0a omoensem oHa 800y om 600bl ».

H cosdan Boz meepdv; u omoenun 60dy, komopas
nod meepdbio, om 600bl, KOMOPAA HAO MEEPOBIO.
H cmano maxy. (Betmue 1:6,7).
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Tenepb 3ayMaeMca O TOM, HACKOJIBKO Benuka Obina Ge3ana
u3HayanbHo. M3 paznenos 3 u 4 BUAHO, YTO COBpEMEHHAs TBEPIb
MMeeT KOCMHYECKHe pa3sMephl, a U3 pasaena 7 cleayer, 4To TBepab
pacimpAnack, TO eCTh H3HAYAIbHO OHa Gbina MeHblue. B npuino-
senuu C (pazgen 16) 2 npeanonarato, yro bor co3gan 3se3fpl
u3 ol Ge3mHbl, He 3aTPOHYTBIX PACLIMPEHHEM; TakuM obpasom,
Ge3nHa aomkHA BKIIOYaTh B ceba U Maccy BUOHMOMH BeeneHno#.
[IpocTeie BeIMUCAEHHA, NpHBeaeHHbIe B [Tpunoxenuu C (pasnen
10), noka3biBatoT, 4To Macca BeenenHoii cocrarnser npubnusu-
TenbHo 3x10°% kunorpammos. U, Hakoweu, B Apyroii cBoeii cTa-
Thbe 5 MPUBOXY J0KA3ATEbCTBA TOrO, 4TO BeenenHas umeer che-
puueckyio gopmy. Takum obpa3zom, ecnu 6b1 GeanHa Toxe Gbina
cepuyeckoii (4To 66110 Gbi BNONHE HOPMATILHBIM NMOA AeHCTBH-
€M rpaBUTALIMOHHON CHITbI) U ec/H Obl ee BOZIBl H3HAYAIBHO HMe-
1 06si4HYyI0 MIoTHOCTE (paszgen 8), To, KaK MOKA3BIBAKOT Mpo-
CThiE BbIYMC/IEHHA, €€ PAfHyC JOJDKEH PaBHATHCA MO MEHbIUEH
Mepe 00HOMY caemogomy 200y. 51 rOBOPIO «NO MeHbLIEH Mepe»,
MOTOMY YTO HaM CleyeT YYHTHIBATL TAKAKE BOABI HAJ TBEPALIO,
a BEJIHYMHA HX TONIH HEN3BECTHA.

3TO yAUBUTEJILHO MAJIO 110 CpaBHEHHIO ¢ KocMocoM. M Bee e
3TO 04YeHb MHOIO, 0koNo 10 TPHITHOHOB KHJIOMETPOB, YTO B Thi-
csauM pas Gonblue paguyca Haweit ConnedHoii cuctemsl. Kocmu-
YyeckoMmy annapary «Bosmkep» ¢ ero orpoMHO#H CKOpPOCTLIO MO-
TpeboBanuck rofsl, 4106kl AocTHYE rpaHKLEl ConHevHoi chcTe-
mbl. [Ipeactasere ce6s NapALIKM HAI MOBEPXHOCTBIO 6e3aHBI U
BIMIAABIBAIOLIHMCA B €€ GeckoHeunbie rybunsl! «besana» — cno-
BO, OezycnoBHo, noaxoasuee: cdepa, cocroailas U3 00 ToNb-
KO BOfbl, AEHCTBUTENbHO He MMeeT AHAa. Ecnu HBIpHYTH B ee ce-
PeaUHY H MOMUIBITh, TO HAYHELUb NOAHMMATBCA, TAK U HE KOCHYB-
LIHCh TBEPAONO [HA.

B Hauane 5Toro pasznena 1 NpeIoKH 3ayMaThLCA O TOM, Ha-
CKOMBKO Benuka Gbina 6e3nna uznavanrsto. CoBLITHS, O KOTOPBIX
roBoputcs B Beiruu 1:2, npeanonaraior o4eHb CHILHYIO MpaBH-
TALMIO — UHAYE HE MONYYHTh YETKO OMpPE/IENEHHY O MOBEPXHOCTh
Haa OonbLUIoii Maccoii #aiaKoii BOALI B IPUCYTCTBHH BaKyyma (o~
'BEPXHOCTHOE HaTAKeHHe 31ech He cnpasutcs). Cnoeo «namy B Bei-
THH 1:2 TaKke HAMEKAET Ha HANIMYHE IPABUTALIHOHHOI CHIIBI B TE
BpemeHa. Ecnu rpaBuTauns nefcrsosana HOPMaibHO, TO rPaBH-
TAUHOHHAsA CHNA HAa MOBEPXHOCTH MPH NaHHOW Macce H paauyce
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Gbu1a Gb1 B 3x10"7 (NOYTH MWTHOH TPHILTHOHOB) pa3 Gobie, YeM
Ha NoBEPXHOCTH coBpemeHHo# 3emnn. B npunokennn C (paznen
15) noxasato, yro ecnu 611 Bor nonycrun HOPMaJIbHOE pa3BUTHE
- COOBITHHA, TO 3TH OrPOMHBIE FPABHTALIHOHHLIE CHIIbI NpHBENH Obl
K ko/nancy Ge3Hbl B HaNpaB/leHuH LeHTpa.

Kpome Toro, 5Th orpoMHble rpaBUTALHOHHBIE CHITLI 03HAYA-
10T, 4TO Ge3ana Haxoannack B ry6uHe vepnoii dbipbi. O6 0cHOBaX
.~ huankn vepnbIX AbIp cM. npunoxkenne C (paznen 11). Kaxk s yxe
OTMeyan B 3T0ii paboTe, OIHUM K3 NOCAENCTBHIT HAXOKICHHS B
ry6GuHe YepHO# AbIPI ABNAETCA TO, YTO KOJNanc npousouuen dbi
oueHb 6bicTpo. CornacHo NokasaHusM MoGOTo U3 ABYX THIOB Ya-
COB. YNOMHHAEMbIX B IpYTOii MOE# cTaTbe, notpebosanocs 6bi ro-
pasao MeHbLe roaa — BO3MOAKHO, BCEN0 HECKO/bKO IHEH — YTOOLI
NpeBpaTHTLCS B GECKOHEUHO Manylo «CHHTYJIAPHOCTBY B UCHTpe
“epHO# AbIpbl. Onnako Gubneiickne cTHXH, LUTHPYEMbIE B crie-
N'IOIIIEM pasaene, narT OCHOBaHHUA nojarate, uto bor He aony-
CTH1 OKOHYATENLHOIO KOJanca: y Toro, 4to 6ECKOHeuHO Mano,
He MOKeT ObITh LIEHTpa.

10. LEHTP BCENEHHOWM

Tak Kak s HeCKONIBKO pa3s yroMaHy 31ech 0 ueHTpe Be3aHbl,
/laBaiiTe OCTAHOBMMCA Ha TOM BOnpoce noapoGHee. Obparurte
BHUMaHNne Ha coBo «nocpean» B bermuum 1:2:

«/la 6yoem meepowb nocpedu 6vdwt... »

CoorsercTsylouiee cloBo B ApeBHeeBpelickoM A3bike TN
(b°tok) — 310 npeaior «B», 3 (b%) B coueranmm ¢ CYLECTBHTEIb-
- HbIM TN (tawek), H3HAYaIbHO O3HAYAIOLHM «cepennHy, cepiue-
‘BHHY» (6, . 387), «cepenmny... kakoro-nu6o NPOCTPAHCTBA WIH
MECTa», a ¢ MPeAJIoroM OHO NpHOOPETAeT 3HAaYUCHHE «B CAMOM
- cepaue u B cepennner [1, c. 1063]. Cepeannoii cepsl asasercs
€€ LSHTP, Clief0BaTe/IbHO, TBEPb A0JKHA Oblia HauaThes BOIH-
3H LeHTpa. 1 roBopIo «BENN3MY, UTOOLI NOAYEPKHY T NPUOIH3H-
TENLHOCTL 3THX paccy¥AEHHIL.
Teneps paccmoTpym cnoso «nony B Berrum 1:7:

«...u omoeaun 8udy, Komopas noo MeepobIo,
om 800kl KOMoOpPast HAd MeepovIo... »
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JpeBHeeBpeiickoe cOBO, MEpPeBEIEHHOE KAK «MOa», — NNNR
(mittachath). Ono cocTouT U3 npeanora W (min), 03Ha4aKOWENO
«M3», B COMETAHWM C npunararebHsiM NN (tachath), o3Havaommm
«roa, Hwke» [6, ¢.389]. D10 c/oBo, TaK HKeE KAK U CJIOBO «HAd»,
CBHIETEILCTBYET O TOM, YTO IPAaBHTAaLMA ACHCTBOBANA, a TaKke
[4aeT HaM OCHOBaHME MPEANONOKHTE, YTO LEHTP rpaBHTAaLIHH Ha-
X0OuNcA B BOAAX NojJ TBEPAbH), 3TO — KOCBEHHOE NOATBEPANEHHE
TOii MfieH, YTO BOAKL MO TBEPAbIO GbLIH B LIEHTpe 1k 6u3 Hero.

Tenepb napaiiTe NOCMOTPHM, Y€M CTalM «BOALI MOA TBEp-
apto» U3 beitua 1:9,10:

«H crazan Boz: «[a cobepemcs soda, komopas nod nebom,
6 00HO Mecmo, u 0a asumca cywa. H cmano max.

H nasean boz cyuty 3emneio, a HUe 600 HA3BAT MOPAMU.
H yeuoen Boz, ymo 5mo xopowoy.

MMeHHO TOrAa «BOAbI MO/ TBEPABIO» CTANH KOHTHHEHTAMH
Y MOpAMH Hauleil naHeTsl. Takum obpa3oM, Ha NPOTAMEHHH He-
nenu TBopeHus nawa 3emnn 6oina 6 yenmpe Beenennoit unu 6aus
Hezo. (51 He Hallen HUKAKUX YKa3aHHii Ha TO, 4To 3emns Gbina He-
MOABH)KHA OTHOCHTENBHO LIEHTPA, TaK YTO OHAa ¢ TEX Mop Morna
YAANUTBCA OT LIEHTPA.)

11. NPEBPALLEHUE BOA,

B pa3zgene 8 nokazaHo, 4TO HCXOAHBIM MaTepuanoM Teope-
Hug 6bina Boga. Ho B Berruu 1:10 roBoputces, yto B TpeTnit neHb
6bl1a COTBOPEHA CY1LIA, a CyLUa — 3T0 OnpeieNeHHO He BOJA, a, CKO-
pee, cofpaHKe MUHEPANoB, cofepKaliX KpeMHHUH, Jkene3o, mar-
HHMii, KanbUuii, yriepos, KUCnopoa W apyrue anemenTsl. Kak ta-
Koe Moro npou3oittu? Anocton [lerp gaeT Ham HekoTopbie 06b-
ACHEHMA MO 3TOMY MOBOAY:

«[Tymarouyue max ne snaiom, tmo @ Hauane cnosom Boscuum
Hebeca u 3eMNA COCMABNenbl U3 800blL U GOOOIO ).
(Bmaopoe nocaariue ITempa 3:35).

CJ‘lOBO, HCP’EBE}ICHHOE KaK «COCTaB/ieHbI», — 3TO rpeue-
CKOE€ MpHYacTHE GUVESTM (Sunestosa) OT rmarona cuvicTnyL
(sunestemi) ¢ OCHOBHBIM 3HAaYeHHEM «cOoOMpaTL BMecTe, Mome-
LaTh B TO K€ MECTO, CBA3bIBATL BoeaHHo» [13, c. 605]. B kou-
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e 1970-x ronoB 3T0OT CTHX HABeJl MEHS HA MBICIb, UTO Ge3mHOM,
HCXOHBIM MaTepHanom, u3 kotoporo Bor TBopun, Gbina uncras
. BOZa, koTopyo OH 3aTem npeoOpa3oBkIBa B APYrue BewecTsa. B
Tlpunosennu C (pasaen 15) a nokassisaio, uto Bor Mor ocyuue-
. CTBHMTBL TaKHe NPEBPALLEHHS, BCETO JIMILIL NO3BOJNHB IPaBHTALIH-
OHHOMY KONJIancy pa3sBHBaThCs €CTECTBEHHLIM NyTem. B pesynp-
Tare OTPOMHOIO CKaTHA TEMMEPATY pa, JaBJIeHHE H TVIOTHOCT J10-
CTHIIH HEBEPOATHRIX BeNHYKH. M3-3a 3TOro BHauane atomsl Bo-
Alopoaa M KHCNIOpO/a paclaliMchk HAa COCTARNAIOUIHE HX DEMeH-
TapHbie yacTHUbl. [lanee nocnenosank peakumn TepMOSAEPHOIO
cHHTe3a, koTopsie B Tlepseiii ners TBOpeHHs CONPOBOMIAIHCH
MOLUHbIM OCBeLIeHHEM De3HbI N3HYTPH H NOPOIMIIN MHOMECTBO
PasnHYHbIX aToMHbIX Anep. CnoBo sunistemi kakeTcs Mue ynau-
HBIM TEPMHHOM /UISl ONHCAHKA TEPMOSAEPHOIO CHHTE3A, NOTOMY
YTO OHO, MOMHMMO NPOYEro, O3HAYAET «COOUPATL WK CBA3LIBATL
BMECTE» 3/IEMEHTAPHbBIE HaCTHLbI M A/ipa (CHHTE3) 1A CO3aHms
SLIEP Pa3/IMYHBIX ATOMOB.

CyuiecTsyioT n apyrie coobpaxeHus B one3y Toro, uto bor
| Mor npeoGpasoBarh BOly B APyrHe 3NEMeHTbI kocMoca. B Havane
1980-x ronoe s pazpaGoTa TEOPHIO MPOHCXOMKAEHHA MATHUTHBIX
noJie# nnaHeT, OCHOBAHHYIO Ha BO3MOMKHOCTH TOTO, uTO 3eMJA H
Apyrue Tena ConHevHOH CHCTeMBI BHavale GBI COTBOPEHBI H3
4HCTOl BoAbl. Teopus okasanack BechbMa YCNELIHO# — BIUIOTh JI0
TOIo, 4TO YAA/IOCH BEPHO NPECKa3aTh H3MEPEHHA MarHHUTHBIX 110~
ne#t Ypana u Henryna, nonyuennsie «Bosmkepom» [7]. Da Teo-
PH3A HE PacNPOCTPaHANACH HA XHMHUYECKHE JIEMEHTSI, H3 KOTOPbIX
B HacTosLIee BpeMs cOCTOAT Tenia ConHevHoH CHCTEMBI, — TOSTbKO
Ha BOZly B Ka4eCTBE HCXOAHOro marepuana. Takum obpasom no-
Xoxke, uTo npeobpasosanne Boxsl B Iepebiii nexb Teopenus (co-
BPEMEHHbIH TEPMHH — ANEPHBLIH CMHTE3) BNOJIHE BEPOATHO Kak C
6ubneiickoi, Tak M ¢ Hay4HOI TOYKH 3PEHNA.

«B uauane comsopun Boe nebo u semiio.
3eman oce bvina beseudna u nycma... » (Boimue 1:1,2).

Ecnu npuseneHHas Buile MOJENb AAEPHOTO CHHTE3a BEp-
Ha, 3Ha4HT, B MOMeHT Teoperns 3emns GbUla NPOCTO MaNeHEKMM
YHacTKOM BOAbI B LICHTPE BOASHOIO wapa ropasao Gonblero pas-
Mepa — To ecTb 6e3qHbL. TOT yHacTOK He HMeN HHKaKHX oripe-
- AENEHHbIX NPH3HAKOB, H B HEM He GbL10 HHKAKOH MHOM Marepuu.
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HMeHHO 3T0, Ha MOii B3rna, 3HaYuT dpasa «be3suaHA U MyCTaY,
WM, HA ipeBHeEBpecKoM, Y131 ¥In (tohu wa-bohu).

B cBeTe HaNoXkeHHOro B pasaenax 3—11 nebeca u 3emns, co-
TBOpeHHble Borom B BbiTuu 1:1, cocTosnu u3: 1) orpoMHoro, npe-
MMYLIECTBEHHO MycTOro npocTpatcTsa (Hebeca Hebec); u 2) wapa
06bI4HOi BOABI AMaMeTpoM Gonee ABYX CBETOBLIX JIeT. TOT Wap, B
CBOIO OYepeNk, BKITKOHAN B ce6s: a) BOJBI Ha/l TREp/bIO; 6) etue OfHH
Hebeca, Ha3biBaeMble TBEPAIBIO, CO 3BE30AMHM BHYTPU HUX; U B) 3em-
mo. Takum 06pa3om, NEPBbIii CTHX OMMCBIBAET COTBOPEHHE ChIPO-
ro Marepuana s co3aaHus Beenennolt — npocTpaHCTBa U BOJBL.

12. 3EMHOE BPEMA

B npunoxenuu C (paszgenax 8 u 9) 4 noka3biBaio, YTO eC/IH
Bcenennas uMeer rpaHulLbl, TO 2pasumayuoHHOe 3aMeoneHue ape-
MeHU PUBOAUT K TOMY, 4TO 4ackl (1 Bee Gu3MyecKue npouecchl)
B Pa3HBIX MECTAX HAYT C Pa3HOH CKOPOCTBEO. A 9TO 03HAYALT, YTO
HAM C/EyeT PelMTh, KAKHE UMEHHO Yachl uMeeT B Buny bubnus,
roBops o BpeMenu. Hanpumep, Bo3spauasce ONaTs K pasjeny 2,
npamMoe nonumanue Mexoaa 20:11 coctout B TOM, uTO SXBE CO-
TRopun Bcenennyio 3a wecrb 00buHbIX AHel. Ho wectb aueii
no kakomy spemeHH? B Kuure Beimua 1:5 Bor caM Jaet onpene-
NeHUE CIOBY «JIEHbY:

«H nasean Boz caem OHem, a meity HOUbIO.
H 6vun sevep, u 6uuto ympo: derv oduny. (Buimue 1:3).

TToxose, Y4TO CNOBOM «IEHbY 3aech 0003HaYEH NEPHOL CBETA
WM ThMBI P BpaueHun 3emau, unu, B aeHs [epsbiid, npu Bpa-
weHnu Ge3anbl. B cnenyrouiem pasnene s pacckaxcy 00 3TOM noa-
pobuee. OTMeTHM Talcke, Kak bor onpenenser HeGecHble Tena:

«H cxazan Boz: da 6ydym ceemuna Ha meepou HebecHoli,
Ona omoenenus OHA Om HOYN, U ONA 3HAMEHUT, U 6peMe-

Hu, u OHetl, u 20006, u da 6yOym OHU CGeMUTbHUKAMU Ha
meepou nebecnoil, ¥mobei caemume HA 3eMIO.

H cmano max». (Boumue 1:14,15).

Bor xoTeJ AaTh HaM HebecHble OPHEHTHPBI, KOTOpPBIE ObI MO~
3BOJIMMTM HAM YETKO pa3rpaHHYMBaTh NMepHOBl BPEMEHH MO Bpa-
wenuo Jemnu Bokpyr cobeTBeHHOM ock M Bokpyr CoMHua, TeM
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cambiM OH faeT onpeneneH’e «aHAM» U «rofamy». UueiMu cno-
Bamu, bor, 4To Bnonue pe3onHo, BROAMT ANs HAC MOHATHA Bpe-
MEHHBIX MEPHOJ0B B TEPMUHAX Hawei coOCTBeHHON cHCTEMBI
OTCYETa BPEMEHH, & HE B CHCTEME OTCYETA /UIS HEKOETO Jpyroro
MHpa, YTO JENatoT HEKOTOpkie aBTopsi [12]. Utak, Beitue 1, HUc-
xof1 20: 11 1 apyrue CTHXH rOBOPAT HaM O TOM, YTo Bor COTBOpHA
BcenenHyio 3a wects aHeit No 3eMHOMY BpeMeHH.

13. AEHb NEPBLIN

Teneps, Koraa B 3Toi CcTaThe A 3aJI0MHKUI 6ubneiickyto ocHo-
By CBOENO MCC/ie0BaHKA, a4 BO BTOpOii cTathe (nmpunoxenue C)
paspabotan ero HayuHblii nnau, nasaiire nonpoGyem Bocco3narh
co6biTHs Henenu Teopenns. MHorue feTanu Moeil peKoHCTpYK-
UHH Ha [IAHHOM 3Tare ABNATCA Cyrybo YMO3pHUTENbHBIMH 1 MO-
YT 6ITh OLIMGOUHBIMH, HO MHE 04EeHb BXHO B TOYHOCTH A0HE-
CTH [0 BaC CBOM NpeAcTaBneHus o Tex cobbiTuax. Hecmorps na
YTBEPAMTE/IbHYIO MOAATILHOCTE MOEIO PaccKasa, Moy Bac MoM-
HUTB, YTO i BCELA MOTOB K MEPECMOTPY CIOKHBILEICH Y MeHs
kaprubl. Kpome Toro, He 3a6wiBaiite, noxanyiicra, 4to s BoBce
HE MBITal0Ch OTPHLIATH JNEMEHT YyJa B COTBOPEHHH MUPA, A Npo-
€TO pa3sMbILLIAIO O TOM, KakuM obpa3oM Bor mor ucnone3osars
HeKOTOpble 3akoHbl (U3HKH, KoTOpsie Cam xe H coznan. Boige-
MEHHBIE KYPCHBOM LMTAThl U3 | masel KHuru Beitus npusenexs!
B MoeM cobcTeHHOM MepeBose.

Buauane Boz comeopun nebeca... — crona Bxonar u nebeca He-
Gec (Bropble HeGeca), U TBepaL (NepBble HeGeca), ewe He chop-
MHPOBABIUYIOCA BHYTPH Ge3aHbI. ... u 3eamo. H semnn 6vina bec-
opmenna u nycmuinna. .. 3eMNs, Kak 8 yxe roBOPHI, — 9T0 Gec-
dopmenHbIii, HeonpeaeneHubIit yHacTOK Ge3aHbI, HUKEM He Hace-
JIEHHbI 1 He HMEIOLIUX HHKAKUX NPH3HAKOR,

..U MbMa boina nao nosepxnocmeio beoduet, u Jyx Boxcuii
deuzancs no nosepxnocmu 6od. B MOMeHT coTBopeHus GesnHa
npejcTasnseT coboi wap xu/Koii BOABI AuameTpoM Gonee nByX
CBETOBBIX JIET. DNEKTPOMATHHUTHbIE H AAEPHBIE CHABI (3 TAKKe H
penaTHBHCTCKHE 3 exTsl) AeiicTBYIOT B NoNHOIi Mepe, 06ycnap-
N1Bas NMOTHOLEHHOE (Y HKLIHOHUPOBAHHE MONEKY.T BOAbI CO BCEMH
HX aTOMamu, 3/1EKTPOHaMH W sapamu. besgna spamaerca no or-
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HouweHHIo Kk yxy boxbeMy H, BO3MOKHO, 110 OTHOLUEHHIO K Npo-
CTPaHCTBY, BHYTPH KOTOPOIO OHa CYWIECTBYET, — KO BTOPLIM He-
Hecam. Ha nosepxHocTH Ge3aHEI HET HUKAKOTO BHINMOTO CBETA.

Beanua conep:kuT BCIO Maccy BUAHMOii Beenennoil. MoutHas
rpaBHTalMs NPUBOAMT K BOSHHKHOBEHHIO YETKO OTNPEAENEHHbIX
rpaHHL MEKIY BOAAMH H BaKyyMOM BTOpbLIX Hebec. Be3aHa Haxo-
QMTCA BHYTPH Y€PHOIi ABIPBI, YbA BHELIHAA FPaHHLIA, HA3bIBAEMad
«rOpPH30HTOM COOBITHIY, HaxoauTCa NPHENIM3HTENBHO Ha 450 Mun-
_JIMOHOB CBETOBBIX JIET JaJIbLiE, COMACHO YpaBHEHHIO 14 13 npu-
noxenns C. Kak nokasaro B pasaene 12 npunoxenns C, Bnusn
ropu30HTa coObITHH C BpeMEHEM MPOHCXOAT O4EHb CTPAHHBIE H
O4eHb BakHble Belly. MouHas rpaBHTalMA TIPHBOAMT K OYeHb
6bicTpoMy konnancy GesHel B HanmpaeneHuH ueHTpa. CkopocThb
3TOrO KoJIanca He JIMMHTHPYETCA CKOPOCTBIO CBeTa (NpHJloke-
uue C, pasnen 12). B pesynerare ckarna 6e3Ha CHILHO Harpe-
BaeTCA U CTAHOBHTCA OueHb IOTHOH. CriycTnBIIMCh BrTy6nb He3-
IiHbl, Mbl 0OHAPYXKHM, YTO MOJIEKYIIbI, ATOMbI, AZIpa M JAXKE 31e-
MEHTApPHbIE YacTHIIBI Pa3pyIaloTcs.

H crasan Boz: «[Ja 6ydem ceem» — u cman ceéem. Ha onpe-
JieneHHoH IyGHHE HaYMHAIOTCA TEPMOAACPHbIE PEeaKLMH, H3 6o-
nee nerkux aaep obpasyioTes Gonee THKenble (AACPHLIH CHHTES),
BBICBOOOXKIAETCSA OrPOMHOE KOJTMYECTBO JHEPrHH, H APKHIA CBET
ocsewaeT ryouHbl. CikaTne NPoNo/KAeTCA, PEaKLHK CHHTE3a 110~
3BOJIAIOT CBETY ZOCTHYb NMOBEPXHOCTH C(hepbl, MONOKHUB TEM Ca-
MbIM KOHel, TbMe. MollHas rpaBHTaLMsA 3aCTaBNACT CBET, NOKKHIa-
tourHil NOBEPXHOCTB, BepHYThCA 00paTHO; TakuM 06pasom, ceeT
Ha4YHHAET MOCTYNATh Ha NOBEPXHOCTL CO BCEX CTOPOH. Y Ge3aHbl
Gonblue HET TEMHOI CTOPOHEI.

H ysuoden 6oz, umo ceem xopous, u omoenun Boz ceem om
mobmbl. (OT0T Nnaparpad ABIAETCA CaMbIM YMO3PHTEILHBIM B MOEH
PEKOHCTPYKUMH coOLITHiA.) Konnanc nponosukaeTcs, U B pe3yfbTa-
TE rpaBHTaLHA CTAHOBHTCA HAaCTONBLKD CHIBHOM, YTO CBET HE MO-
aeT DOonblue AOCTHraTh NOBEPXHOCTH H BCE OMATDL NOrpyKaeTcs
B0 TbMY. [Icanom 103:2 «Tel oneBaeibcs CBETOM, KaK PH30H)...»,
ckopee Bcero, oTHocHTCA K JHIo [lepomy. 310 naet mHe BO3MOX-
HOCTb NpeanonoxuTsb, 4to Jyx Boxkuii, koTopsiii «asurancs [Ho-
cwncs] no noeepxHocTH Boab» (bermue 1:2), cranoBrTeA A1 3TOMH
NOBEPXHOCTH HCTOYHHKOM CBETa — TOMHO TaK e, kak On craner
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MCTOUHUKOM cBeTa nodke (Otkposenue 21:23, 22:5). Ao nano
Gu1 Geare ceernyio u TEMHYI0 CTOPOHbI, OT/IE/IHB CBET OT THMBIL,
M POBEJIA «HEPTY Hajl MOBEPXHOCTBIO BOMBI, 10 FPAHHLL CBETA CO
TeMoto» (HoB 26:10: Mpuruu 8:27).

H 6bin aevep, u 6btno ympo: dens Iepeuiii. W3-3a coxpanenns
YTJIOBONO MOMEHTa CKOPOCTh BpallleHHd Ge3aHbl HapacTaeT — Kak
HapalMBAET CKOPOCTh BpalleHUA GUIrypHCTKa, ecu TIPHXKMET K
cebe pyku. Mbl MoXeM npeacTasuts cebe, kak BooGpaxaeman
TO4Ka Ha NOBEPXHOCTH cephl MEPeBUraeTCA ¢ TeMHOI CTOPOHBL
Ha CBeTNylo, 0TMe4as co6oit To yTpo, To Bevep, Mpubnusurens-
Hble pacdeTsl (npunoxenue C, pasgen 15) NOKa3bIBaIOT, YTO BCe
COGLITHA OT HAYANA M JI0 JAHHONO MOMEHTA JONKHBI ObLTK NPOHU-
30/TH 32 OYeHb KOPOTKHii NPOMEXYTOK BPEMEHH, ropasfio MeHb-
e roaa. Touuslit pacueT BpeMenu Bhiwen Gbl 3a paMKu coBpe-
MEHHOIi obweif Teopur oTHOCHTENLHOCTH, HO NoA03peBato, 4To
COBpEMEHHbIE 4aChl HA MOBEPXHOCTH GeaHbl (ec/iu Ghl OHY CMOr-
. 1 yueneTs!) k koHuy Ans [lepeoro nokazanu 6 JBaJILATD YEThI-
pe 4aca ot Havana TeopeHws.

14. AEHb BTOPOW U OEHL TPETUIA

«H cxazan Boz: da 6yoem meepob nocpedu 8odwi, u da
omoensiem ona 6ody om 6odw. H cosdaa Boz meepos;
u omoenun 6ody, Komopas nod meepdvio, om 60Ok,
Kxomopas Had maeepdvio .

Bor — BepoaTHO, NpAMBLIM BMeWwaTeNbCTBOM — YBElHYUBAET
KOCMONIOrHYECKYI0 «NOCTOAHHYIO» A (HATS)KEeHHE NPOCTpaHCTRa,
npunoxenue C, paznen 3) 10 60Mb1L0il MONOXUTENbHOH BeTHYM-
HBI, 3aMEHHB YEPHYI0 ABIPY Ha Genyio («obparHblii xom» YepHo#i
AblIpbl, npunoxenue C, pazgen 11), u Hauunaer 6eicTpo pacTaru-
BaTh NpoCcTpaHcTBo. Kak s nokaseiBato B npunoxenuu C (pasnen

- 6), haxke B TPADHUMOHHOIN KOCMONOrHK pacuIHpeHHe He orpaHH-

 1eHo CkopocTbio ceeta. Bor otaenser 6onbiuyio yacTs npocTpan-
CTB4, «TBEPAbY, CPEAN Oe3NHbL, 1e MATEPUS, PACUIMPAACE, CMONKET
pacnanareca Ha hparMeHTh K KITacTepsl, HO pH 3ToM OH enaer
TaK, 4Tobbl «BOJA, KOTOPAA MOJ TBEPABIO», H «BOAA, KOTOpas Hax
TBEPALIO», OCTABANUCH CBAIAHHBLIMU MEXIY COBOI,

Ipu HopmansHOM NpoTekanuu ¢u3nyeckux npoueccos ocTsi-
BAHHE NPOUCXOUT TaK Xe GhicTpo, Kak u pacimpenye. Paciuupe-
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Puc. 3.

a) BONbI HENOCPEACTBEHHO NEPEN PACLIMPEHHEM.
6) MOMEHT BOIHOIO paclIHpeHHs.

HHE IPOCTPAHCTBA BEAET K 3HAYMTENILHOMY CHHIKEHHIO TENJIOBOTO
(KTEIUI0Bas BOMHAY) DICKTPOMATHHTHOTO H3NMEHHs B TBEPIH (C
O4eHb BLICOKDH HauasIbHOM TeMNepaTypel 10 Gonee HU3KOM) mpo-
NOPLHOHAJILHO Pa3Mepy TBEPAH. DTH TEMJIOBbIE BOHBI KPACHOIO
CMEILEeHHs B HTOre CTAHOBATCA KOCMHYECKHM (JOHOBBIM MHKpO-
BONHOBbIM M3NyueHuem (npunoxenne C, paspen 14). Bewectso
TIO/I TBEPABIO PACIIMPAETCA [0 TEX MOP, NOKA NOBEPXHOCTE TBEP-
M ne npuobperaeT 0ObIMHYIO WK COBPEMEHHYIO TEMNEPATYPY,
CTaHOBSCH KMAKOH BoO# nox arMocdepoii. Bor coGupaer pa3-
NHYHbIe GoNee THKeNbIE ATOMbI TIOJL IOBEPXHOCTBIO TBEPAH (06pa-
30BABIIHECA B PE3y/IbTATe BLILECYNOMAHYTOH peakunH ANepHoTo
CHHTE3a) M CO30aeT W3 HHX MHHepaUbl, 00pa3sylolHe KOCHOBaHHS
3emmn» (Mo 38:4), To ecTb ee Aapo H MaHTHIO. ['paBHTaUmA HA
NOBEPXHOCTH AOCTHTAET HOPMAJILHBIX, TO €CTh HLIHELIHHX, 3Ha-
uennii. Marepus B TBEpAM pacnafacTcsa Ha KNacTepbl aTOMOB BO-
A0poza, TeNHs U IPYrHX 31EMEHTOB, B pe3y/IbTaTe peakunh aaep-
Horo cuHTesa AxA [lepsoro. Cnoii Bonpl Haa TBEpAbIO, NO MEpe
YBENHUEHHA Pa3MEpOB NOBEPXHOCTH, CTAHOBHTCH BCE TOHbILC.
DTOT 3Tan pacliMpeHHs NoKa3aH Ha pHCYHKe 36.

«H nazean Boz meepob nebom. H Gbln éevep, u bblio ympo:
Oexb 6mopoiin. DTH — NepBble — Hebeca ABNAIOTCA MEXK3BE3HLIM
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npocrpaucTsom. Paciumpenue npogomkaercs, no kpaiiteit Mepe,
Ao xoHua aHa Yermeproro. Tak kak K 3Tomy MomeHTy bor ewe
He cotBopun Connue, dyx Bosxwuii npoonxaer ObITE HCTOYHU-
KOM CBeTa ans BOJ nong mep,uuo.

«H ckasan Boe: da cobepemcs soda, Komopas nod Hebom,
6 00HO Mecmo, u da seumcs cyvwa. M cmano maxy. Benencraue
YCKOPEHHOIO pacutMpeHHs NPOCTPAHCTBA IPOUCXOAAT GbICTPBI
PalHOAKTHBHBIH pacnaa M MacCHBHOE oxaXaeHHe (MPHIOKEHHE
C, pasnen 15). Bor ucnonbayer PaaUoOaKTHBHOCTD /U4 HAarpeea-
HUA KOHTHHEHTA/ILHBIX UIMT U U1 IPYTHX [€0A0rMYEcKHUX npo-
ueccos. Teniosoe pacuHpesue MPHBOAMT K TOMY, 4TO KOpa CTa-
HOBHTCA IU1aBy'4eii OTHOCHTEJIBHO MOpoj Nexatueit Mo Heii MaH-
THH, H BCJIEACTBHE 3TONO MOAHMMAETCA HaJ BOAAMH, cobupas ux
B okeaHbl. B pesynurate maccusHoro oxnaxczenus (Benenctame
pacimpenis, [Tpunoxenue C, paspen 16) sarsepaesaior Garonu-
Thl 4 60Mblas YacTs nUTOCdEpEI.

B kakoii-ro MmomeHT B npouecce paciuupenus, Bnonte Bo3-
MOXHO, 4TO Ha neHb TpeTwit, Bosia Han HeGecamu focTHraeT ropu-
30HTa COObITHIi M MPOXOAMT Yepes Hero. [OPU3OHT coBbITHiL (npu-
noxenue C, pasgen 11) HauuHaer BbIcTpO cyskaThCR MO Hanpagie-
HuUIo k 3emne (npunoxenue C, pasnen 16). B o e BpeMs rpaBH-
TaLUA COEMHACT aTOMBI BOJIOPO/IA, FeTHs M IPYTHX 2NIEMEHTOR B
knacrepsl. B npunoxetun C nokasaHo, yto ais OCYIECTRIEHUA
9THX MPOUECCOB ObLIO AOCTATONHO BPEMEHU — MULIHAP/BI JIET,
Zaxe ecny Ha 3emute MPOLUAK BCEro NHILb AHM.

15. AEHb NOABNEHUA BCENEHHOMN
(AEHb YETBEPTbII)

«H cxasan Boz: da Gydym caemuna na meepdu nebecnoii...
umobel caemume na semmo. M cmano mary. Paro yTpoMm aHs Yer-
BEPTOro CyKatoluiics ropusoHT cobkIThil gocTuraer 3emnu. Ha
3emute npoxoauT onHH OGLIYHBIIL AeHb, 1 33 ITOT AeHb B JaTIeKOM

KOCMOCE MPOMCXOAST (U3MUECKHe Mpouecchl, KOTOBIE UIATCH
MHJLTHAPABI JIET.

«H cozdan Boz daa ceemuna senuxue... u 38esder. H nocma-
eun ux Bo2 na meepou nebecnoti, ymobni caemums na 3emnio... »
Ha 3ape ana Yerseproro Bor 3asepuwiaer npouecc obenute-
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HHSA KJIACTEPOB MaTEpHH, OCTABIIMXCA NOCIE PAaCIIMPEHHs, H BO
BHOBL 00pa30BaBIIMXCA 3BE3[IAX HAMMHACTCA TEPMOAAEpHas pe-
akums. Ha 3emne uner aenb YeTsepToiil, a nanekne 38e31si CTa-
PEIOT HAa MWLIHAP/AbL JIET, H Y MX CBETA MMEIOTCA BCE TE KE MA-
NHapAsbl eT, 4ToGe1 nobpareca 1o 3emnu. Iloka cBeT HaxoAHTCA
B MYTH, NPOCTPAHCTBO NPOJIOJDKAET PACIIHPATLCA, ONHOBPEMEH-
HO YBEJIHUMBAA [UTHHY CBETOBBIX BOJIH H CMEILAs JUIMHBI BOJH K
KpacHoMy Kpato cnextpa (npunoxenne C, pasaen 14).

«H yeuoden boz ace, ymo On coz0an, u 6om, XOpouio 6ecoMa.
H 6bun 6euep, u 6110 ympo: denb wiecmoii». bor npexpaiaer pac-
IIHPEHHE, YMEHBILAs KOCMOJIOTHUYECKY10 NOCTOAHHYIO A [I0 O4€Hb
MANOro NONOKHTENLHOIO 3HAYEHHA WIH Hyni, K Beuepy aus Llle-
croro. Takum o6pazom, Azam 1 Eea, Bnepsbie rma1s B HOBEHEKOE
3pe3nHoe HebGo, BUaAT Mneunsiii ITyTh, ranakruky Anapomensi v
BCe BENHKOJIENHOE cHsHKe Hebec, Bo3Belatonlee casy boxsio.

16. 3AKNIOYEHUE

H3yuenne bubnuy noaBoAMT HAC K HEKOTOPLIM OYEHBb BAX-
HBIM C TOYKH 3pEeHHA KOCMOIOrHH HAEAM:

1. Marepus Bo BcenenHol nMeeT rpaHHLbL.
2. BceneHHas paclIHPHIIAch.

B INpunoxesnt C nokasaHo, 410, COINACHO HOBEHLIMM J0CTH-
MEeHHAM (PH3HKH M KOCMOJIOTHH, 3TH HAEH HEMOCPEACTBEHHO BE-
OYT K BEIBOAY O TOM, 4TO Halll KOCMOC NOABKIICA B NpoLiEcce pac-
wHpeHus 13 Genoit abiphl (MepHas ApIpa ¢ «0GPaTHLIM XOLOM»).
H, Kkak cneacTBue, H3-32 MPaBHTALHOHHONO 3aMEJIEHHs BpeMe-
HH 4ack! (M Bce (PU3MUECKHE NMPOLECCH) KAK BHYTPH, Tak CHapy-
M ropu3onTa coBerThii (rpanuubl Genolt Abipsl) HAYT C pasHoil
CKOPOCTHIO B pasHbix MecTax. Mayuenne bubnun noapgeno Hac x
PALY BLIBOZAOB, CBA3AHHBIX C BPEMEHEM:

3. 3emna HaxonuTcsa Onu3 ueHTpa BeenexHoi.
4. Tlo 3emMHoMy BpeMenH Bcenensas monona.

B npunoxkeHnu C NoKa3aHo, YTo C YMETOM MyHKTa 3 H3BECT-
Hble pu3HYecKue poLecck 0GBACHAIOT MYHKT 4 — B YaCTHOCTH,
noueMy CBET OT AANeKHX FAIAKTHK AOCTHraeT 3eMJIH 3a CTO/Ib KO-
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potkoe Bpems. Bonee Toro, paciumpenue 10mkHO GbUTO BBI3BATH
CHJIBHOE KPacHOE CMELLEHHE CBETA OT 3THX ranakTuk. Usyuenue

BuGriu npuBoaMT Hac u K BbIBOZaM 0 opMupoBanus Borom Ma-
Tepuu:

s, H3navanbHoi Matepueit, corBoperHoii Borom, Gbia 06bIKHO-
| BeHHas XWJKas Boja.

6. Bor TpancdopmupoBan Bony B pasnuuHble 3nEMEHTH nyTeMm
CIKATHS.

3aeck 5 NULb IPENONOXKHMI, HO He 10Kasan, wro Bor caenan
9T0, NPOCTO COTBOPHB M3HAYANBHYIO BOAY BHYTPH YepHOI ABIPI,
* NO3BOJIHB rPABHTALMOHHOMY KOJLIAnCy HarpeTh BOAY A0 TOM ToY-
KH, KOIZ1a HeH36exHBIM cTa1 Gbl IPOLECE ANEPHOIO CHHTE3a, H Ha-
KOHEL, B pe3y/IbTaTe YCKOPEHHOI0 paciuupeHHs Ha Bropoii aeus
- iepHaa Jbipa TpaHcdopmupoanack Gbi B Genyto abipy. Boico-
KHE TEMIMEPATYPbl BCIEACTBHE PACIIHPEHHA NIPUBENH Obl K NOAB-
NEHHIO KOCMUYECKOro MUKPOBOTHOBONO PAHALIHOHHOIO (hOHA.
Sl nepeuncnun BhILLIENPUBEIEHHBIE BBIBOIbL B OpAAKe YObi-
BaHHA UX KOCMOJIOMMYECKO# 3HaYUMOCTH U Gubneiickoii o6ocHo-
BaHHOCTH. JKu3HEeHHO BaxkHble cTpoku Kuuru BuiTua no3sonsior
3aJ10XKUTb NPOYHbIA PyHAAMEHT KpeauHOHHOM KOCMONOrMH MO-
- nonoii 3emau. Cnosa anoctosa [1asna npekpacHo BbIpaXaloT MOE

BOCXHILEHHE COBEPLICHCTBOM H MIeaNbHOI claxeHHOCTb Boxbe-
' 0 MHPO3JIaHHA:

«0, 6e30na 6ozamemaa u npemyopocmu u gedenus Lowcus!
Kax nenocmuoicumer cyowvbvr E20 u neuccnedumot nynu E2o!»
(TTocnanue x Pumnanam 11:33).

51 uckpenne GnaronapeH Bcem, KTo noaaepxan sty paGory
CBOMMH MOJTMTBAMU: MPYINAM KPEaLUOHHCTOB W OTAEbHbIM JTH0-
- AAM — 32 MOMOLLb B OCMbIC/IeHHH Bubnuu u 3a cnosa o6oapenus;

Hasuna Ponabay — 3a To, 4TO yKkaszan MHe Ha HEKOTOpPbIE CTHXH
CasuieHHoro [TicaHus, NOATBEPAIAIOLIME MO MICH; JKEHE U Jie-
TAM — 32 TO, YTO TEPNAT MEHA BCE ITH NOJbL, KOI/A Sl IONHOCTHIO
NOrpyxeH B MbiCNH 0 pabote.
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MpunoxeHue C

K penarusucrckoi Kocmonorum
«monopou 3emamn»

A. Pacenn Xamoppuc,
AOoKTOp dunocopum
O6uwecTBO Hay4HOro KpeaunmoHnama B Hbko-MeKCUKO
A/a 10550, Anbbykepke, HM 87184

Tesucbl

B ewe oaHoii Moeii cTathe (npunoxetue B), npencraenen-
HO Ha 5TOl KOH(EPEHIIUK, NPHBEIEHbI CBUIETENBCTBA TOMD, 4TO
6uOneiickuii KOCMOC KOHEYeH H MMeeT rpaHHuUbL, U Hawa 3emns
Haxoautca 6nus uenrpa Beenenoii. Ecau BeecT 3tH rpaHuy-
HBIC YCII0BUA B YPABHEHUA IHHIITEHHOBCKOI 001wei Teopuu oT-
HOCHMTELHOCTH, MbI MONYYHM PaCIIMPAIOLIHIACA KOCMOC, B KOTO-
PoM uackl (4 Bee usMyecKHe NpoLiecchl) B pasHbiX yacTax Bee-
MIEHHOH HAYT C PasHOi CKOPOCTBIO. C TOUKH 3peHUs PUIMKH —3TO
pacuMpsiomanca «Genas Abipay (YepHas Abipa, «aaloiias o6par-
HbIH X01») pasmepom co Beenennyio ¢ cyxarowmmes rOpH30H-
TOM coObITHi, BhIOpackiBalomas u3 cebs mareputo. Ha TOpH30HTe
coOBITHIT Hachl AOAHBI MTHOBEHHO OCTAHOBMTLCA OTHOCHTE b~
HO 4acoB, pACMONOKEHHBIX 32 ero npefenamu. B kakoii-To kpu-
THHECKUH MOMEHT PaclIMpeHHs rOPHU3OHT cOOLITHIA JOMKEH J10-
CTHTHYTb 3€MJIH, W TOLIA HA Heii YAChl TOXKE JOMKHBI MIHOBEH-
HO OCTAHOBHUThHCA.

S npeanosiaraio, YTO ITOT KPUTUYECKHIE MOMEHT HACTY MK
Ha 3emne B Uerseprhiii aetb Tropenus. B TeueHue 31oro 1HA B
JANeKOM KOCMOCE MPOJIETEIH MUIUTHAP/ILI JIET, HTO MO3BOJMIO
CBETY NaleKHX ralakTHK J0CTHYL 3eMiu 32 OIHH O6bIUHBIH 3eM-
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HOH JieHb. 3Ta TeOpHA Takoke 0ObACHAET KpacHoe CMelleHHe ra-
JIAKTHK H KOCMH4eckHMil MukpoBonHoBbiH (oH. Ecnm e BecTH
OTCHET BPEMEHH MO 3€MHBIM 4Yacam, To Bo3pacT BeenenHoii Oy-
HeT cooTBETCTBOBaTL GHOnelickoii neTonkcH K cocTaBnATL BCEro
Jwe okono 6000 ner.

Kniouesbie cnosa

Kocmonorus, o6uias Teopus oTHOCHTeNLHOCTH, Bo3pacT Bee-
JIeHHOM, Ta/laKTHYECKDE KPacHOE CMELLEHHe, KOCMHYECKHI M-
KPOBOJIHOBbIi ()OH, UEpHBIE ABIPSI.

1. BBEAE H.HE

«O Booice, 2 Gbl MO2 3aMKHYMbCA 8 OPEXVBOI CKOPIYNE U
cuumame cebs yapem beckoneunozo npocmpancmea, ecau bt
MHe He cHunuch oyprbie cHbly. («favnem», axm I, cyena 2).

boz npumenun npunyun omuocumensnocmu 018 HedasHe20
comeopenus Bcenennoii! 3ta npes — masHbIi Te3uc Moel cTa-
TbH — M3YyMHT MHOTHX, 0COGEHHO TeX, KTO CUMTAET NPHHLMI OT-
HOCHTENbLHOCTH ABABONLCKHM M300perennem. Ho s BbiaBHraio
NpeanonokKeHHe, 4YTo NPHHLUHN OTHOCHTENBHOCTH — HEOTLEMJIE-
Mas 4acTb coTBopeHHo#H Borom BeenenHoii, a onqus 13 ero acnek-
TOB, Ha3bIBAEMblHi HEKOTOPBIMH YUEHBIMH 2PAGUMAlUOHHBIM 3a-
Meoienuem Gpemeru, NO3BOJIACT CBETY JaNbHHUX FAJIAKTHK I0CTHY DL
3emnH 3a 04€Hb KOPOTKHIi NTPOMEIKY TOK — 38 OMH 0ObLI4HBIH NEHb
T0 3eMHOMY BPEMEHH.

Tem, KoMy TPYAHO OCMBLICIHTL (HNOCOGCKYIO YacTh Teo-
PHH OTHOCHTENILHOCTH, BO3MOKHO, 6y/leT HHTEpeCHO Y3HaTb, YTO
MOXHO OTAE/INTL MATEMATHYECKYIO 4acTh OT (unocodckoii «Ha-
TPY3KH», M UTO NPOCTas KOHUENTyanbHas MOAENb NOMOXKET Jier-
KO pa3obparhes ¢ NapafoKCaMH, KOTOPbIE YacTO Bbi3bIBAIOT HENO-
ymenue. Hanpumep, manio kTo 3HaeT, uto cam DiiHwreits B 1920
TOAY BEPHY/CA K WAee cBeTOHOCHOTO admpa [15, ¢. 13, 23]. Cko-
POCTh CBETa N0 OTHOWEHHIO K 3TOMY 3¢upy Gbuta Obl NOCTOAH-
HOM, M TOrna, COTNIacHO YPAaBHEHMAM TEOPHH OTHOCHTEBHOCTH,
4achbl H H3MEPHTENbHbIE CTEPIKHH, ABMrasch OTHOCHTENLHO 3(H-
pa, MeHTHCE Obl TakuM 06pa3oM, 4ToGbl y CKOPOCTH CBETa BCA-
K pa3s 6bi10 04HO H TO ke 3HaueHHe. To ecTh OGbEKTLI, ABHIKY-
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Hecs Yepes 3¢up, B pesylbTaTe 3TOM0 JBIKEHHA UIMEHATHCE
6b1. Yackt Gbl eficTBUTENbHO 3aMeaNsnu Gbl X0z, THHBI H3Me-
PUTENBHBIX CTEPXKHE# AEHCTBHTENLHO COKPALLATUCE, H CKOPOCTD
CBeTa Kasanach Gbl He3aBUCHMONH OT ABUseHus [39, c. 7]. BHob
yTBepxaas aGCoNOTHYIO CHCTEMY OTCHETa, TaKOH MOAX0A K Teo-
PUH OTHOCUTENBLHOCTH U3GaBNAET ee oT Guocodekoil «Harpys-
Ku» H paspeliaeT napanokcsl. B paanene 15 Bkpartie roBopuTcs
0 TOM, MOYeMY MBI MOXKEM MpPeAnoararb, 4To B Heaeno Trope-
HHA NPHHUHT OTHOCHTE/ILHOCTH Yike JeiicTBoBan.

Hageiock, 31a cTamsa noMosxeT MHe yOaHTL COMHEBAIOLMX-
€A B TOM, 4TO TEOPHA OTHOCHTENTLHOCTH — HE Bpar, 4 APYr KpeaLH-
oHusma. Kpeauuonusm mononoii 3emau HyxaeTcs B noanepike
CO CTOPOHbLI KOCMOJIOTHH, OTOMY YTO /10 CHX NOP, 110 MOEMY MHe-
HUIO, Mbl HE UMeeM YOeaUTENLHBIX HayYHBIX 0ObACHEHHIi Kpy -
HOMacWTabHbIM ABNEHUAM, HaGmonaemeiM B KocMoce. Bot ca-
MblE BOXKHBIE U3 3THX ABNEHUIi:

1. Ceet ot aajekux ranakTak. Mol BHIUM CBET OT ranakTHk,
HAXOAALMXCA HA PACCTOAHHH B MHJLIHAP/bI CBETOBBIX JIET CO-
NacHO pe3ynbraraM W3MepeHHil, NpoBeeHHBIX CaMbiMH pas-
HBIMH MeToiaMu. CBeT, NpeoaoneBalowuii CToNL OrpoMHbIe

PAacCTOAHHS ¢ HbIHEUIHeH cKopocThio, JoBupancsa Gel 0 Hac
MWJUTHAP/bI JIET.

2. lNnakTryeckoe Kpacnoe cMemenne. J1HHbI CBETOBBIX BONH
KIIOH rallakKTHKH CMELLEHB! B KPacHYH) CTOPOHY creKTpa
NPHMEPHO MPOMOPUHOHANBLHO PACCTOAHHIO IO 3TO IANaKTH-
K. CyLUecTBYIOT HECKO/ILKO HCKITHOYEHHIl U3 3TOro npasuna,
HO 06luas TeHAEHUUA O4eBUIHA, H OHA TpebyeT 0BBLACHEHHS.

3. Kocmuuecknii mrkposonoBbii don. 3emna okpyxena Ma-
JIOMOLUHBIM 3NIEKTPOMATHHTHBIM H3TYYEeHUEM C ANMHOI BONHbI
OT CAHTUMETpa N0 MHIUTHMETPA, C TAKHM e CMEKTPOM, KaK H
Y TETUI0BOIO H3NYYEHHS B NONOCTH aGCONOTHO YEPHOro Tena
€ 04€Hb XONIOAHBIMH CTEHKaMH (¢ TeMneparypoii 2,74 Kenbpu-
Ha). C y4eTOM NOrpeliHOCTH B Pe3y.LTaTe ABHKEHHA 3eMIH B
NPOCTPAHCTBE 3TO H3NY4EHHE ABNAETCA O4eHb OAHOPOAHBIM, 4
AUTiHa BONHbI BapbHpYeT He Gonee ueM Ha OZIHY CTOTBICRYHYIO,

Bce 3TH ABAEHHA XOPOLIO BNMCHIBAIOTCA B KOCMOMOTHH,
OCHOBaHHbLIE HA TEOPHAX Bonbluoro B3pbiBa M, clenOBaTENbHO,
YKasbIBAIOT HA TO, YTO KOCMOCY MHNNMHAPALI JieT. OqHaKo yueHble-



80 Mpunoscerue C
KPEaUHOHHCTH 0GHAPYKHITH MHOKECTBO CBHETENLCTB, YKa3biBa-
IOLIHX Ha TO, 4To 3emns v Bea ConHevHas CHCTEMA ropaszio Mo-
JIOJKE — UM HET H MWUTHOHOB NeT. Uto6s1 Hawa Teopus Gbina noa-
JIMHHO HaYYHOH, Mbl MONBITAEMCA COMIACOBATD YKA3aHHbIE BbILLIE
KOCMOJIOTHYECKHE JAHHBIE CO CBHETENBCTBAMH B TI0JIb3Y MOJIO-
ZI0ro Bo3pacTa 3eM/H H, CNIeN0BaTeNLHO, OOBACHHTL 3TH AHHBIC
C NO3HUMH KpeallHOHHOI KOCMOJIOTHH.

B npouuiom KpeaunoHHCTbI yoke Npeanarant HECKOJLKO Ta-
KHX 00bAcHeHHil. Camble H3BECTHBIE H3 HUX: |) TEOpHA «3peNno-
ro» coTBOpeHHs (cBeT co3nan B myTn) [51, ¢. 369] [49, c. 222-223]
[11, c. 88-89]; 2) Teopus MyHa-CneHcep (cBeT BbIGHpaeT Kpar-
uakiwmi myts) [33] [2] [7]; 3) Teopus Cerrepdunna (ckopocTb
cBeTa ymenswaetcs) [35] [16] [8]: 4) Teopua Axpumka-Baphca-
Cralepa (HarpeBaHHe ralakTHUECKOTO ra3a H nbuik) [2]. Bee st
TEOPHH KAXKYTCA MHE HeyOenHMTeNbHbIMH.

Bo-nepBrIX, CTOPOHHMKH Ka)KAOH H3 9THX TeOpHii He NpHBO-
AAT yGenuTenbHbIx Gubneiickux AT B X NOAREPKKy. [oBOps
«yﬁenmm.ume», A UMEK0 B BHOY NpAMbBIC }'TBE]JMGHHII B TCK-
cte bubnuu B nonb3y Toi WNM HHOH TEOPHH, HAMPHMEP, O TOM,
uto Bor coTBopHn cBeT B TyTH, NGO 3aCTaBH) CBET HCKATDL KpaT-
uakuni myTe, nnbo yckopun ero.

Bo-BTophIx, HH 014 M3 3THX TeopHii He 0OBLACHSAET BCE TPH
BMECTE B3ATHIE BbILIEYTIOMAHYTBIE KPYTHOMACIITaGHbIE ABNEHHA.
Teopuit 1—3 NpeHMYLLECTBEHHO TILITAIOTCA 0OBACHUTL BPEMS pac-

NpoCTpaHeHHs CBeTa, TEOpHsA 4 — TONILKO KOCMHYECKHH MHKPO-
BOJTHOBBIH (DOH.

B-TpeTbhx, kaxnas U3 HHX MMEET Cepbe3Hble HayuHble He-
nocrarki. Teopus | He aeT HayuYHLIX NPOrHO30B H MOTOMY HE
roanaetca nposepke. Uto kacaeTcs Teopuii 2, 3 v 4, TO A, KaK H
MHOrHE ApyTHe y4YeHble-KPealMOHHCTLI, CUHTalD. YTO Hay4HbIC
DaHHbIE HX ONPOBEPraloT — XOTA HEMHOMOUHCIIEHHbIE OCTABLIHE-
CA X CTOPOHHHMKH C 3THM, HABEPHOE, HE COITIACATCA. Takum 06-
Pa3soM, KpeauHOHKCTSI, N0 BCeil BHANMOCTH, NOKA €1e He Co3/a-
JIH YNaYHY10 KOCMOJIOTHIO.

HWMenHo noatomy B AanHoli paGote s noapoGHO Hccnenyto
0011y10 TEOPHIO OTHOCHTEILHOCTH DHHWITEHHA, BLIXOAA 32 mpeae-
bl CTIELMANBHOM TEOPHH OTHOCHTENBHOCTH, H3Y4EHHEM KOTOPO#
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OrpaHHiHBaeTcs obpasoBanue MHOrHX dusnkos, B moe paccmo-
TPCHHE BICTIOYEHA H I0BONbHO HEOOBbIYHAA (H3MKA YEPHBIX JIBID,
B KOTOPOi MHOIO MaTeMaTHKu. IToro TpebyeT cama TeMa, OIHAKO
A NOCTAapaioCh yNPOCTHTE MATEPUAN, HACKOJILKO BO3MOXKHO, Jlnd
HE CIEUHANKCTOB B (PU3uKe A OyNy OGBACHAT BaXHbiE ypaBHe-
HHA Ha cniosax. JIna Gu3mMkoB — He cneuyanucToB B o6LIEH Teo-
PHH OTHOCHTENLHOCTH A BBELY MOHATHSA, KOTOPBIE MOMOITTH MHE
CaMOMy MpH H3y4EHHHM NAHHOI TEMbI, HO 3TH MOH 3aMeYaHus BPAA
71 NOMOTyT He-(hu3ukaM. Tex, KTO BBUIEPXHT BCIO 3Ty 230TepU-
KY, B KOHLIE J/ET BOIHAMPAKACHUE — HE KOAHOPA3IOBAA» TEOPHS,
4 HOBas KOCMONOrHs, 06BACHAIONIAS KpyHOMACIITa6HbIE acTpo-
HOMHYECKHE ABNIEHHS H NPH 3TOM MOJHOCTHIO COMMACYIOIAACH ¢
TeopHeii Monosoro Bospacta 3emu.

2. TEOPUM BO/bLLIOrO B3PbIBA OCHOBAHbI
HA AONYWEHUWUU O BE3rPAHUYHOCTU KOCMOCA

Crusen Xokuur u Jikopmk Dnnuc B kiure «KpynHomacurra6-
Has CTPYKTypa «npocTpaHcTBa-BpeMenu» [24; ¢.151] patot 06b-
ACHEHHA CAMOMY (yHIAMEHTANBHOMY IOMYIUEHHIO COBPEMEHHBIX
Kocmonoruit Bonbiuoro B3psisa:

«OaHAKO MBI HE MOXEM MOCTPOUTH KOCMOSIOTHYECKY IO
Mozenb, kotopas Obuia Gbl cBOGOHA OT HEKOTOPOIH NpHMe-
cH dunocoduu. B cambiX paHHUX KOCMOMOrMAX YeNOBEK
MPHMHCHIBAN cefe roCnoCTBy OWEee NONOKEHHE B LIEHTPe
Beenennoii. Haunnas co Bpemen Konepuuka, Mbl nocrenen-
HO CMYCTMAKCH HA CPEHErO pasMepa ruiaHety, obpauaio-
LYIOCA BOKPYT CPEAHEro pa3Mepa 3Be3dbl HAa OKpauHe 10-
BONbHO OOBIMHOI ranakTHKK, KOTOpas cama ABMSETCS Be-
ro Nk YieHoM MecTHoii rpynnsi ranaktuk. Mbl ctanu
Tenepb CTONb ACMOKPATHYHBI, YTO HE BO3bMEMCS YTBEPK-
Aarb, GyATO Hallle NONOKEHHE B MPOCTPAHCTBE XOTh KAK-TO
Bbisenexo. Benen 3a Bowau [5] Gyaem naswteats npeano-
NONEHHE O HEBBIAENEHHOCTH HALIErO NONOKEHHS NpUHIju-
nav Konepnuxa.

3TOT HECKOILKO TYMaHHBIIi MPUHLHN MOXHO HHTep-
NIPETHPOBATE cleflytolHM 06pazoM: npu BeIGope noaxoas-
wero macwraba Beenennas npuGausutenso npoctpas-
CTBEHHO OIHOPOAHAY.
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INon «onHopoAHOCTBIO» XOKHHT W JJUIMC MoApa3yMeBalH,
yTo BCe yacTH Beenennodt B nmioboil MOMeHT BpeMeHn ocTaloT-
CA OHUMH M TEMH Xe. B 4acTHOCTH, OHM MMeNH B BUIY, 4TO BCE
Y4aCTKH TPEXMEPHOIO MPOCTPAHCTBA, B KOTOPOM Mbl AKHBEM, HME-
10T IPHMEPHO OJHY H Ty K€ CPEHIOI0 MJIOTHOCTD BEWIECTBA P,
TNIPH YCNIOBHH, YTO 3TH YYaCTKH IOCTATOUHO BEIMKH N5 NOnyue-
HHA JOCTOBEPHBIX CPEHHX 3HaUeHHii. DTo NOoTylIeHHe SBNseT-
cs 0A30BLIM /IR LIEJIOTO KJ1acca TEOpHil, M3BECTHLIX KAK KOCMO-
norun ®puamana u Pobeprcona-Yokepa. Ouu BrtoualoT B cebn
He To/bko TeopHH Bonblioro B3peiBa, HO M Gonee paHHKE TEOPHH,
TaKHe KaK «CTaFHyecKas BceneHHasa» DiHiuTeitHa n «nycToii pac-
mmpsommiics kocmoc» ae Cutrepa. Jlaxe ®pen Xoiin B cBoei
cTauMoHapHoi Moaenn BeeneHHoH HCXOAMT U3 3TOrO Ke Aomy-
meHHs 00 oHOpoHOCTH KocMoca. Panee oot «npuHumMn Konep-
HHKa» Ha3bIBAJIH «KOCMOJIOHYECKHM TIPHHLHITOM).

O6paruTe BHUMaHHE, YTO XOKHHT ¥ DJHMC Ha3bIBAIOT NPHH-
win Konephnka «npumeceio punocotum». OHM HMEIOT B BHIY,
YTO ITOT MPHHLMN BLITEKAET HE HEMOCPEACTBEHHO H3 HabJtone-
HHi, a 3 Habopa naeil, KaXKyIHXCA HEKOTOPBIM JIIOIAM NPaBHIIb-
HbIMH. B cpaBHNTENbHO HeaBHeli cTaTbe B )KypHane Nature [20]
actpotusnk Puuapn FOTT packpbiBaeT JIOTHKY, JIEKALLY IO B OCHO-
BE€ 3TOrO NPHHUMNA:

«B acTpoHomun npuHuun Konephuka cpabGarbiBaeT
TIOTOMY, YTO H3 BCEX MECT /1A pasyMHoro Habniopatens no
OTpe/ie/IEHHIO CYILECTBYET OYEHb HEMHOTO «0COBBIX» MecT
M MHOTO «He 0coDbIX», NOJITOMY BENMK LIAHC OKa3aThCA B
«He ocoboM» MecTe».

B pazbsacHenue d1oit MbiciiM 06aBHM: COMMAacHO MPHHLUHITY
KonepHuka, Mbl NTOABHANCH Ha ITOH MIaHETe MCKNIOUMTENBHO B
pe3ynbTare ciy4aiHbIX NPOLECCOB — a HE CO3HATEILHOTO Bhibopa
W uenenonaraius pasymuoro Cosaarens — M no3ToMy BpsZ M Ha-
xoauMcs B «ocobom» mecTe. KoHeuHo e, 37a naea cnyvaiHocTi
JIEXHT B OCHOBE AapBHHH3Ma. Puuapn I'oTT, noka3biBas, 4TO Mbl
HAXOAUMCH HE B NPHBMNETHPOBAHHOM MECTE, OTMETHJI 3TY CBA3b
C 3BOMIOUMOHHEIMH HACAMH:

«Kak nokazan JlapeuH, B TOM, 4TO KACAETCSA NPONUCXOMKIE-
HHA, Y HAC HET HHKAKHX NPHBHNETHHA Nepest APYTHMH BHAAMHY.
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Takum oGpazom, ocHoBHas uzes npuHuuna Konephuka 3a-
KJII04aeTes B TOM, 4T0 BeeneHHol ynpasnser cnyyvaiiocts. [lo-
CKO/bKY MHOTHE Y4EHBIC BUAST B PUPO/IE NPH3HAKY PasyMa H Lie-
N1ecoo6pa3HOCTH, eCTh Cepbe3Hble 0CHOBAHHS 3a/1yMaThbCs O LIEH-
HOCTH 3TOr0 MpHHUMNA.

Croponnuku npusumna Konephuka se OMUPAIOTCA HA OAHY
nHuib punocoduio. Ouu neficTBHTENBHO OTMEUAIOT, 4TO Ha Kpyn-
HoMacuTaGHoM yposHe Beenennas BLIMAAMT ¢ Hawedi Touky 3pe-
HHA u3omponHoi. 310 03Havaer, uto Beenennas Bo Beex Hanpagne-
HHAX BBITNAAHT OJHHAKDBO, 0COOEHHO C YYETOM KOCMHYECKOr0 MK~
KPOBO/THOBOrO (hoHa. 3ta HabnioaeMas H30TPONUs aelicTBHTENb-
HO MOXET GbITh CNECTBHEM OIHOPOIHOCTH, U B 3TOM CMBIC/IE OHA
cornacyercs ¢ npuHumunom Konepuuka. Oanaxo o6partoe — ogHo-
POAHOCTE KAK Pe3yAbTaT HIOTPONHH — C TOYKHM 3PEHHS JIOTHKH BO-
BCe He ABNAeTCA HeoOxonuMbIM, B aToii paGore s Hamepen noka-
3aTh Ha MPUMEPAX, 4TO BIIOIHE MOXKHO NpeCTaBUTE cebe Beenen-
HYI0, KOTOpas ¢ HallleH TOYKH 3peHHs H30TPOMHA, HO He O/IHOpOAHA.

A yaenun sBHMUMaHue npuHuMny KonepHuka, notoMy 4To oH
HMEET OrPOMHOE 3HAYEHUE /I8 KOCMONOrH4eckoil Teopuu. Pu-
4apa [0TT noavepKUBaeT ero BaKHOCTD:

«Ta umes, 4TOo MBI pacnonoxeHs: B NpoCTpaHCcTBE
HE B KAKOM-TO 0COOOM MecTe, JKH3HEHHO BAKHA /18 KOC-
MOJIOTHH H BEIET NPAMMKOM K OTHOPOJHOCTH M H30TPOMHH
KOCMONIOrH4ecKuX moneneii ®puamana...»

3aech KTO-TO CRPOCHT: YTO e UMEHHO B npuxuune Konep-
HUKA, WIH NPUHUUME OAHOPOAHOCTH MPOCTPAHCTBA, JeNaeT ero
(OKM3HEHHO BXHLIM»? A BOT 4T0. BenoMHUM Baxaioe cBOFHCTBO
OAHOPOAHOCTH, O KOTOPOM HAacTO YMAMYHBAIOT: OAHOPOAHOCTh
03Ha4aet, YTo Hala TpexMepHas BeenenHas He umeer nu cpanuy,
Hu yenmpa! Ecnn Gbl y BeeneHnoit Gbinu rpaHuua uau LIEHTP,
TO HaGnronarenu B6U3M HTHX MecT GbLTH Gbl B 0COBOM MOMIONKeE-
HUU: OHH MO Gbl YBHETH H HIMEPHTDL HEYTO HHOE, HeJocTyn-
Hoe Apyrum Habntoaarenam, u, Takum oGpaiom, onpoeepru Obl
npuHunn Konephuka.

MasaiiTe npeanonoxuM, 4To Mbl MOXeM MrHOBEHHO nepe-
MEILATLCA B 1I0GYIO TOUKY B HALIEM TPEXMEPHOM NpOCTPAHCTRe.
Npunuun Konepuuka racur, 4To He3aBUCHMO OT TOT0, HACKO/b-
KO IANEKO Mbl NEPEMECTHMCS, Mbl HUIJIE He Hail1eM TOYKH, B KO-
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TOpO# CPe/IHAN TUIOTHOCTb MACChl P 3HAYMTENBHO OT/IMYANACk Obl
OT MIIOTHOCTH B HauanbHo# Touke. Ham HMKOTIA He yaacTes 1o-
CTHYB KOHUA NpHBLIYHOH Ham Bcenenwoii, coctosuwed u3 38e311
n ranaktuk. He GyaeT Hu kpasi, Hy rpanuil. Boipaxasch Hay4HbIM
AILIKOM, MaTepHA B Tako# BeesieHHOH nommkHa OBITh Heoepanuven-
Hoti. MaremaTrkH Ha3blBaloT TPeGOBAHHA TAKOIO BUNA KrPaHH-
HBIMH yCIoBHAMHY. B pasnene 4 nokasaHo, K&K 3TH TpaHH4HbIE
YCNOBUA B NPUMEHEHHH K YPaBHEHHAM 06weH Teopun OTHOCH-
TeNILHOCTH IPHBOAAT K kKocMosiorksm Borsiioro B3psisa. Pasnen 3
ABNAETCA BBEJICHHEM B OCHOBBI 00111e#i TEOPHH OTHOCHTENILHOCTH
ans GusnkoB. Unrarenn, MeHee CBEAY LIHE B MATEMaTHKeE, MOTYT
npomycTHTL pasaensi 3 1 4 6e3 ocoboro ymepba is NOHHMaHKA.

3. OCHOBbI OBLWEA TEOPUM OTHOCHUTE/IbHOCTH

B 1916 roay, uepes 11 net nocne sbixojia coeil NepBoii cTaThh
110 CHeLMAIbHON TEOPHH OTHOCHTENBHOCTH, ANbOepT DiiHWTEHH
ony6nukosan obuyo TeopHio oTHocHTensHOCTH [13]. B Kefi on
M300pa3iil NPOCTPAHCTRBO M BPEMS KAK CPe/ly, KOTopas paciuHps-
€TCA M HCKPHB/AETCA B NPHCYTCTBUM Macchl. HexoTopsie yueHbie
OTPHLIAIOT 3Ty KTEOMETPHHECKYION H MATEPHANILHY IO MHTEPTpETa-
umio npoctpaHctsa [48, c. 147] [S0, c. 34], Ho MeHA oHa NpHBJe-
KaeT Nno ABYM NpHuHHaM: 1) oHa npeaaraeT ynauHoe OnucaHHe
nipoGneMel, KOTOpas B HHOM ciiytae Gbuta Obl O4eHB TpyaHa 1A
MOHHMAHHUA; H 2) B BHONHK HMEIOTCA HEKOTOPbIE CBHACTENLCTBA
B nonb3y 31oi Teopun (TIpunoxenne B, paznen 7). DAHWITEHH
OMHCIBAET PacLliNpeHHe 1 HCKPHBIIEHHE NPOCTPAHCTBA-BPEMEHH,
BBOAY TIOHATHE uKmMepeana Mexay ABYMs COOLITHAMH, MPOHCXO0-
ALHMMH B DeckoHeuHO GNH3KMX TOUKAX B NPOCTPAHCTBE H BpEME-
uu. Unrepean ds onpeaensercs caeayomum opasom: eciii to
[eCTBUTENLHOE YHCTIO, TO OH NMPOTNOPLIMOHATIEH «ECTECTBEHHO-
My BPEMEHI» I HHTEpBaNY cobemeenHo2o gpemenu dt, 3apern-
CTPHPOBAHHOMY (PH3MUECKHMH 4acaMH, ABHXKYIUMMHCA 1O Tpa-
EKTOPHH MEKAY JABYMS COOLITHAMMN:

ds=cdr m

B ucnone3yemoii MHOIO CHCTEME EIHHMLL Koo(duumeHToM
NPONOPUHOHANLHOCTH ABMSETCH cKopocTh ceeTa c. (Ecan ds —
MHHMO€ YHCII0, T.€. eciv ds*<0, To HHTepBan paBeH PacCTOAHHIO
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MeXAy ABYMA cOOBLITHAMM, B3ATOMY i pa3, B CHCTEME OTCYeTa, B
KOTOpOit OHU oaHOBpeMeHHbl. HexoTopeie aBTophl onpeaensioT
- TaKoH HHTEPBAI C POTUBOMOJIOXKHBIM 3HAKOM. ) JHHIITEHH onpe-
JeNun KBAJPaT HHTEPBANA ¢ MOMOLLBIO yPABHEHMUS, HA3bIBAEMOIO
| MempuyeckuM meH3opoM (Mempuxoil):

ds’ =g, dx"dx",  pv=0,12,3 #))

Hupekcel p u v MeHstores ot 0 go 3, npeacraenas Bpe-
MA H TPEXMEPHOE MPOCTPAHCTBO COOTBETCTBEHHO. Yetsi-
pe BenuuuHbl dx” npeacraensioT coboii paccTosHue W Bpe-
MA Mexay AyMa cobwiTHamu. Hanpumep, 0603HauuB Bpems
T M Mcnonb3ys chepudeckue koopauHars (r,0,0), Mbl uMeeM
(dx’,dx',dx*dx’) = (d7,dr,d6.d¢) . Benuuuna g  npencras-
nsiet coGoit 1V-KOMMNOHEHTY METPUUYECKOro TeH30pa. B uetsipex
W3MepeHHAX TEH30p (KBTOPOro paHra») ARNAETCH CHcTeMoii H3 16
Yuce, KOTOpbie NpeobpasyloTes onpeaeneHHbiM 06pa3oM npH us-
MEHEHHH CHCTEMBI KOOPAHHAT. Huxuue HWHAEKCHI NpeACTaBNAOT
c060ii «KOBAPUAHTHbIEY TEH30Pbl, KOTOpLIE NpeobpasyloTca KakK
NPOU3BO/HbIE CKANAPHOit PyHKUMH. BepXxHue HHAEKChI MpeacTaB-
nAT co6oM «KOHTPaBAPHAHTHBIE» TEHIOPbI, KOTOpBIE Mpeobpa3y-
I0TCA KaK BeKTOpEI. B 3TOM ypaBHeHHH uMetoTca 06a BHAA TEH30-
POB: METPHYECKHII TEH30P B KOBAPUAHTHOI (POPME U PAcCTOAHUA
B KOHTpaBapuaHTHOii ¢opme. B cBoeii cratbe DitHiuTeiH BBOAKT
NOHATHE CO2NAULEHUR O CYMMUPOGAHUL: ECITH O/IHA U Ta e OykBa
. B 0003HAYEHHH HHEKCA BCTPEYAETCA H CBEPXY, U CHU3Y, TO TaKOii
. yneH NoJaraeTcs NPOCYMMHPOBAHHBIM MO BCEM 3HAYEHHAM, KO-
TOpble MOXET NPUHMMATL 3TOT HHAeKS. Hanpumep, npasas cto-
poHa ypasHeHus (2) npeactasnser coboii cymmy 16 pasnnyHbIxX
. unexos. MeTpuyeckuii Tensop g, aBnsercs 6a3oBbiM B oOuiei
' TEOPHH OTHOCHTEBLHOCTH,

[naBHbIM OTKpbITHeM DJiiHwTeiina B paGorax 1916 u 1917
roaoB [12] sBnserca cucrema 16 ypasHeHuit Ans rpaBUTaUMOH-

HOIO nons

R = Agm -37C (T*"" —%g‘“‘r], )

4
c
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KOTOpas OMHCHLIBAET KPHBH3HY (CM. pasien 5) MpoCTpaHCTBa-
BpemeHH [39, . 180]. OTh ypaBHEeHHA TOBOPAT O TOM, YTO KOMH-
YecTBO MaTEPHM B IaHHOH TOYKE MPOCTPAHCTBA-BPEMEHH Onpene-
/ISET KPHBH3HY NMPOCTPAHCTBA-BPEMEHH B 3TOH TouKe. ITH ypas-
HEHHs OYeHb NMOX0KH Ha YPaBHEHHA, OTIHCLIBAIOLHE PaCTAKEHHE
MeMGpaHbl 101 BECOM IPy3a, HO 31eCh MeMOpaHa HMEET 4eThipe
M3MEpEHHs BMECTO 1BYX. Benmunna R*” B nesofi wactn ypasHe-
HHA (3) NPEeACTABNAET UV-KOMIIOHEHTY TeH3opa Pruun, KOTOpbIii
COZIEPKMT NPOCTPAHCTBEHHbIE M BPEMEHHbIC MPOH3BONHLIE BTO-
POTO NOpAAKA OT METpHYECKOro TeH3opa. Tensop Puuun ceasat
¢ KpHBH3HO#H npocTpaHcTsa-spemenn [19, c. 39]. B nexoTopbix
NPOCTBIX CAyHasX OH CBOAMTCA Kk onepatopy HanamGepa

s 18 8 &8 8 18
—_—_——— e — —— ——
corr o' o ot cor

B [IPHMEHEHHH K KOMTIOHEHTaM METPHYECKOTO TEH30pa [39,c. 181,
190]. B npocTOM CTaTHYECKOM Cly4ae OH CBOMTCS K Orneparo-
py Jlannaca V* B npUMEHEHHH K METPHYECKHM KOMMNOHEHTaM.
B npaBoii yacT ypasHeHus (3) A —3T0 3HaMeHHTas «KOCMO-
Noruyeckas NOCTOAHHAA», KOTOpasA NPONOPUMOHANBEHA BHELIHEMY
JABIEHHIO WIN PACTHKEHHIO MPOCTPAHCTBEHHO-BPEMEHHOH MEM-
Gparbl. (3TO He 03HAYAET, YTO OHA BCEra NOCTOAHHA — OHA MOKET
3aBHCETh OT MOJIOKEHHA B MPOCTPAHCTBE WIH BPEMEHH, TEM HE
MEHee, €€ YacTO CHMTAIOT NOCTOAHHOM H, KAK NPaBHIO, NoaraoT
paBHoit Hymo.) G —3T0 rpaBHTaLMOHHaA NOCToAHHAA HbloToHa.
Bropoii Tenzop T B npasoii yacTH ypasHenusa (3) asnaercs
TEH30POM sHepeuu-umnynbca. OH NOKa3bIBALT, CKOJILKO MMEETCS
MAacChI-3HEPTHH H HMITYJIbca (OT HErpaBHTALMOHHBIX NoNeit), Bbl-
3LIBAIOLMX MCKPHRITEHHE TIPOCTPAHCTBa-BpeMenH. TpeTnii wieH
ypaenenns (3) conepxuT ckansphyio dynxumo T, koTopas ss-
NAETCA NpOCTOH CyMMOk g T". TpeTuii uneH npeacTasnser ao-
MONHHUTENBLHYIO MAcCy-9HEPIrHIO, BO3HHKAIOLLYIO B PE3Y/LTATE B3a-
HMOZEHCTBMA FPaBUTALIMOHHOTO MO/IA ¢ HerpaBHTALMOHHOH Mac-
cofif, uTo ToXe BEET K HCKPHBJIEHHIO NPOCTPAHCTBA-BPEMEHH.
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4. OT OBLUEN TEOPUU OTHOCUTENIBHOCTU
K KOCMO/I0TUU BONIbLLIOINO B3PbIBA

CraHaapTHblii MOAX0/ B KOCMONOTHH COCTOMT B TOM, YTO CHa-
4ana HeoGX0AHMO ONpPeaeNHTb, KAKYHO GOPMY JONKEH UMETh TEH-
30p 3Hepruu-umnyasca T Bo BceM NpocTpaHcTBe, a 3aTeM Haii-
TH, KaKyio opMy 10/keH HMETb METPUYECKUI TeH30p g, Bypas-
HeHHH (2), 4TOGk! YIOBNETBOPATL PE3YNLTUPYIOLMM YPaBHEHH-
am DiiHwreiina (3). KocMonoru yacro senator ape (06ocHoBaH-
HBIE) YNPOWAIOWME ANMPOKCHMALMH: |) raNaKTHKH CYMTAIOTCSA
HEB3auMO/IeHiCTBYIOLLE «MBUILION, T.€. OHH HAXOAATCA CHIIKOM
Janeko Apyr ot Apyra, 4ToObl CYLUECTBEHHO BIaUMOAEHCTBOBATD
mMexay coboif; 2) npeanonaraercs, 4TO ranaKTHKKW HAXOMATCA B
COCTOSAHHH NOKOA H MPOCTPAHCTBEHHO JIOKA/IHIOBAHLL, T.€. HX JBH-
HKCHHE MPOHCXOAHT TOJILKO B pe3ynbTaTe pacluHpeHHA NMpocTpaH-
ctea. [1pu 3THX annpokcUMAaLMAX HEHYNeBOii KOMIIOHEHTO TeH30-
pa 3Hepruu UMNYyNLCa ARIAETCA IOTHOCTL Macehl p [39, c. 226]:

T =p. “)

30decb-mo @ ypasrenus u emopzaemcs npunyun Konepruxa.
Hannblit nputumn TpeGyet, 4To6bl MIOTHOCTH Macchi P B ypas-
HEHUH (4) He 3aBUCENa OT MPOCTPAHCTBEHHBIX KOOPAMHAT GO GCeM
nabmodaemon npocmparcmee. Ucnonb3ys T rpaHHyHbIe yClo-
BHA, MHOrHe y4eGHHKH MOKa3bIBAIOT, YTO JaHHAs MeTpuKa [48,
c. 412], obbiuHo HaswiBaeMas Mempuxoiti Pobepmcona-Yoxepa,
SBAETCA pelleHHeM ypaBHeHHA (3):

2

ds® = c¢*dt? -a’ [1 f:ﬂz +n*dQ’ ] (5)

3neck M srnseTca GespasmepHOii pagHanbHOH KOOPAHHATOMH.
910 conymemayrowyas xoopourama, nOKa3LIBAIOLIA, YTO CHCTE-
Ma KOOP/IHHAT JBHIKETCA BMECTE C PaCIIMPEHHEM MPOCTPAHCTRA,
Kak 6yAT0 HapucoBaHHAs Ha MPOCTPAHCTBE KOOPAHHATHAA CETKA.
3710 3HAYHT, 4TO AN KKOH AaHHOI ranaktuku 1 Gyaer octa-
BAThCA TAKO# kK€ Ha NPOTAKEHUH Bcero pacwuupenud. Obparu-
Te BHHMaHHe: B MeTpuke Pobeprcona-Yokepa Hayano koopauHar
NpoH3BoNLHO. OHO MOXET pacronararscs B 1060ii Touke Hallero
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TpexmepHoro npocTpancTea. TakuM 06pa3oM, 3Ta MeTpHKa Mos-
HOCTBIO coITIacyeTca ¢ npuHumMnom KonepHuka.
«Kocmnueckoe» BpeMa T B MeTphke Pobeprcona-Yokepa ta-
KO€ 7K€, KaK coGCTBEHHOE WIH «eCTECTBEHHOE» BPEMA B YPaBHEHHH
(1). D10 BpeMA, H3MePeHHOE MHOMECTBOM 4acoB 10 BCeH Bcenen-
HOM, KasKble H3 KOTOPBIX ABWKYTCH BMECTE CO «CBOEH» ranakrH-
Koli no Mepe pacumpenns BeenenHoii. Bee 371 ackl MOTyT GbiTh
CHHXPOHM3HPOBaHBI ApYT ¢ Apyrom. [Nozxe a BBENY Apyroe Bpe-
M3, t, 4acTo HazbiBaeMoe BpemeHeM LlIBapuuinnsaa UM «koop-
JIUHATHBIMY» BpemeHeM. Paznnuue Mexay 3THMH ABYMA NoOKa3a-
TENAMM BPEMEHH COCTaBNSAET CyThb AaHHO# cTarbn. Taknum obpa-
30M, A COBETYHO BaM BHHMATCJIBHO CJIEAMTL 33 3THMH pa:mmunuu.
CHMBONI @ B YpaBHEHHH (5) SABNAETCA Pa;nycOM KPHBH3HbI
NPOCTPaHCTBA M HMEET Pa3MEPHOCTE UTHHBI, OH 3aBHCHT OT KOCMH-
YECKOro BpeMeHH T (HEKOTOPbIE aBTOPbI OTPEIENIAIOT & Kak Ges-
pasMepHBIi NapaMeTp H Ha3bIBAIOT €ro «MacIITabHbIM KOdpPuLK-
€HTOM», B 9TOM ciyuae 1 GyaeT umers pasMepHOCTD nHel). Pa-
AHYC KPHBH3HBI CBA3aH C CONYTCTBYIOWEHN KOOpANHATOH 1) M C pa-
IManbHOM KOOPAMHATOM T , KOTOpas He ARNAETCA COMYTCTBYIOWEH:

r= a(T)T]. (6)

KoopauHara r HMeeT pasMepHOCTb UTHHbI M ONPENIE/IEHa TaK,
YTO JUTHHA OKPY)KHOCTH € paauycom T paBHa 27r . [lna oraenso
B3ATOM ranakTHKH I YBE/IMMHBAETCA N0 MEPE YBEJIHUEHHA paau-
yca KpHBH3HBI, T| OCTAETCA NPEKHEi.

Cumeon C B ypaBHeHHH (5) npenctasnseT coboi CKOpoCTb
cBeTa, KOTOpas NocTosHHa B cucteme (T,1) ana k =0 wan B na-
yane cHCTeMBI OTCHETa. B IpyrHX cHeTeMax KoOpAHHAT (CHCTEMY
1lIsapuuunibia A NPEACTaBA0 BaM NO3XKE) CKOPOCTH CBETA € MD-
eT ObITh hyHKLHEH NPOCTPAHCTBA M BPEMEHH, M T10 3TOH NMpHYH-
He He ABNAETCA NMOCTOAHHOI. B TaknxX crcTemax ¢ camo no cebe
HE ABJIAETCA CKOPOCTHIO CBETA, 3TO MPOCTO NOAXOAALIMHA NOCTO-
AHHBIH MHOXHMTENL. (OueHb yacTo ucenenopareny obiei TeopuH
OTHOCHTENLHOCTH HCMOJB3YIOT (PHINUECKYIO CHCTEMY EAMHHLL,
rae ¢ =1.) Cumeon dQ & ypapHernH (5) ABnsercs yriom B cde-
PHYECKHX KOOpAHHATaX, 00pa3oBaHHbIM [BYMS NMPOCTPAHCTBEH-
HbIMH COGLITUAMH, ONpPEACNAIOLIAMH HHTEPBa, TakHM 00pasoM:
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dQ? =d6* +sin® Bd¢>.

Koncranra k & metpuke Po6eprcona-Vokepa ouens pasmna.
Ona MOXeT uMeTs 3HaveHus 1: 0 wau - » B 3aBHCHMOCTH OT TOrO,
HMEET JIH ONKCHLIBAEMOE NPOCTPAHCTBO KPHBU3HY pPaBHYIO COOT-
BETCTBEHHO MONOKUTENLHOMY, HYNEBOMY Wi OTpHUATEILHOMY
3uavenuio. Ipu k =1 1 umeer 3nauenue Mexay 0 u 1. B cne-
Aytoluem pasaene s NOCTAaparOCh NOACHATS NOHATHE KPHBH3HBI.

5. UCKPUB/IEHHOE NPOCTPAHCTBO
U NATb USMEPEHUIA

B Bblwenpusenennsix Teopusx u YPaBHEHHUAX HCTIONB3YIOT-
CA HETHIPE H3MEPEHHA: OHO M3MEpPEHHE BPeMeHH u TPH H3Me-
PEHHA NPOCTPAHCTBA. DTO MOXET COUTD ¢ TOJIKY HOBHYKA, 0CO-
6eHHO Ta uges, uto TIPOCTPAHCTBO MOXKET GbITh HCKPHRIEHHEBIM.
Bnonke ecrectsenno, uto on NOHHTEPECYETCH, B KAKOM UMEHHO
HarpaBieHHH MOXET GBITh HCKPHRIIEHO NpocTpancTeo. Ho ONIHH
H3 «CEKPETOB HPMBD» OGLLLEil TEOPHH OTHOCHTEILHOCTH COCTOMT
B TOM, TO MBI MOXEM OTBETHTH HA 3TOT BONPOC, NMHLLIb JOMyCTHB
CYLLECTBOBAHKE XOTA Obl €lLe 0AHOrO HIMepeHus. B YaCTHOCTH,
YpaBHeHue (5) s cltyuas ¢ nonoKUTENbHOI kpuH3Hoii (k = 1)
HMEET Y€TKOe reoMeTpHYeckoe 0GbACHEHHE: Hawe TpeXMepHoe
TIPOCTPAHCTBO GbLIO Obl MPOCTO NOBEPXHOCTBLIO «runepcdepbin,
CYWeCTBYIOWEH B «rUNepnpoCcTpaHCTeey, B KOTOpOM JefcTBytoT
00bIHbIE N€OMETPHYECKHE 3aKOHBI, 3a OJIHHM Wb HCKIIOYe-
HHEM — 5T0 GbU10 Gbi YeTbIpexMepHOe NPOCTPAHCTRO, 4 HE Tpex-
MepHoe! CeeT 1 Bea uanyecku Habmogaemas MaTepHs ObLIH Gbl
OrPaHUYEHbI ABHIEHHEM NO MOBEPXHOCTH runepcdepl. Bpems
€Tano 6bl JONONHUTENBHBIM, TO eCTh NATHIM, H3MepeHUueM. Bri-
PaXaACh TOUHEE, NOBEPXHOCTD 3TOH runepcdepsbl uMena 6ol ce-
AYtOlUHE NEKAPTOBLI KOOPAMHATE! (W, X, Y,Z):

w?+x?+y? 422 =42,

A€ a— panuyc KPHBH3HBI B ypaBHeHuu (5). 3a HCKITIOYEHHeM
AONONHHTENLHOMO UIMEPEHHS W, 9TO ypaBHEHHE COBMAjaer c
YPaBHEHHEM A TpexMepHoii cdeprl panuycom a . Cospemen-
HBIE CMIELUANKUCTBI 10 TEOPHH OTHOCHTEILHOCTH CYHTAIOT, YTO 3Ta
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runepcdepa ABNAETCS «TpexMepHOii chepoii (Tak kak ee NoOBepx-
HOCTBb TPEXMEPHA), BIOXKEHHOH B eBKINI0BO (B 06bI4HOM reome-
TpuH) ueThipeXMepHoe npocTpaHcTeo» [31, ¢. 704]. Tak xak panu-
YC @ YBeJHYMBAETCA C TEEHHEM BPEMEHH, Mbl MOJKEM NpEACTa-
BHTEL runepcepy B BHAE HETHIPEXMEPHOTO PE3HHOBOTO BO3Y LI~
HOTO 1Iapa, yBeNIMUHBAIOLErocs B pasmepax. [anaxruky Guunn 6bi
Nono6HEI MOHETKAM, HAKJIEEHHBIM Ha TIOBEPXHOCTD BO3YLWIHOTO
wapa, koTopbie Obi ABHranucs 060cobNeHHO N0 Mepe Haly BAHHA
apa. MHorue yue6HUKH NPHBOAAT 3TOT NPHMEP, HO HONbLIMH-
CTBO M3 HUX 3a0BIBAIOT CKA3aTH MHUTATENIO, YTO 3TOT BO3AYLIHBIH
LUap HMEEeT YeThipe MPOCTPAHCTBEHHBIX H3MEPEHHA.

Ha pucynke 1 nokasaHo, kak CBA3AHEI ¢ 3TOH koHuUenuwe
ypashenue (5) npu k =1 u ypasnenne (6). Kax yxe ynomuna-
NIOCh, NOKAJIM3alHA Ha4yala KOOPAMHAT (TOUKH, Yepe3 KOTopylo
NPOXOIMT OCh W ) HA TIOBEPXHOCTH rHNepcheps ABnseTcH abeo-
MIOTHO Npou3BonbHOA. Yron 6 npencrarnser coboii konHuecTBo
06opoTOB BOKpYT OCH W, yron ¢ He menserca. Ha pucyHke no-
Ka3aHbI TPH MTyTH ONPeieNeHHs paHanbHOTO PacCTOAHHA ranak-
THK OT Hayana KOOPAMHAT: Yroji ¥ HiH panuanbHas KoopauHara
7 (obe ABNAOTCA CONYTCTBYOLMMH), HIH PaaHaNbHaA KOOpIH-
HaTa I (He ABNAIOWANCH CONYTCTBYIOWE).

WA

Havyano
KOOpPAWHAT

Puec. 1. TpocTpancTso
C MONOXKHTENbHOH KPHBH3HOM.
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lunepedepuueckoe npoctpanctso moxer MOKA3aTLCA Hayy-
HOH (aHTACTHKOI, HO 3Ty KOHUEeNUMIO NPeAnOAKHI caM DHHILTelH
ewe B 1917 rony [12, c. 185, ypasuenne 10], ucrionssys ypashe-
HHE, MPHBENCHHOE B Ha4aIe 3TOMO Pa3fena, Ho ¢ APYrod MHaeKca-
uuedi. OnHako, oH GbicTpo npoaenan HEKOTOpbIE MareMaTHyecKue
MaHUNYNAUMH ¥ U30aBWICSA OT AOMONHHTENLHOM H3MEpEeHHS, Ko-
TOpoe ¢ Tex nop GonbLile He NPUCYTCTBORANO B YPaBHEHHH B ABHOM
Buze. C Tex nop MHOMMe cneumanueTsi o TEOPHH OTHOCHTENILHO-
CTH CTapaloTCA OTHOCHTLCA K 3TOMY HIMEPEHHIO Kak K yaoGHoMy
MaTeMaTH4eCKoMY MpHeMy [29, ¢. 360). Koe-kro, Hanpumep Jlxox
A. Yunep 31, c. 704], noROABHO BpaXKAE6HO OTHOCHTCS K uaee Bo3-
MOXHOCTH CYLUECTBOBAHHA JONONTHHTENLHON H3MEPEHHS:

«HckpHrnenne cdepbl Pusnyecku GeceMbICIEHHO H He-
NO3BO/IHTENLHO. JIHIHEe u3MepenHe BBOAUTCA, YTOGLL 110~
MOUE MBICTHTETIO MBICIHTB, & HE YTOGLI MOMOYB myTeLe-
CTBEHHHUKY My TELIECTBOBATLY.

Bo3MoxHO, CTONE peskue BIMIAAL! BbI3BaHbI OTBpALIEHHEM K
uaesam naneworo XIX sexa — BO33peHUAM MOKIOHHUKOB CIIHPUTH3-
Ma, yTBEPAKAABILKX, 4TO B FHNIEPNPOCTPAHCTBE OGHTAIOT NpU3pa-
KH, — & MOXET, K YOeXKIEHHOCTH HEKOTOPhIX XPHCTHAH B TOM, 4TO
HMeHHO Tam xwuBeT Bor. Ho Gonee BepostHo, yTo Takoe HEMpHg-
THE BLIIBAHO JKENAHHEM CUHTATD, YTO TPexMepHas Beenennas us
MAaTepHH W 3HEPrHH — ITO U €CTh BCE CYILEE B MUpE, 4 He Manas
4acTs ropasno Gonbueit peansroctn. Kapn Caran [42, c. 4] BhI-
Pa3UIl 310 ke/laHHe TaK, Kak GyaTo 3T0 akcHoMa uiH (aKT:

«Kocmoc — 310 Bee uTo ect, koraa-nu6o 6s110 1 korja-
aubo Gynem.

KpeaunonucTsi, co cBoeii CTOPOHBI, HE OTBEPralOT KaK TaKo-
BYIO BO3MOXHOCTS CYLUECTBOBAHHUA PEANbHOCTH ropazzio Gonbiueii,
4eM BuauMas Beenenxas, Tak kak B Bubnun CO/IepHaTCA HAMEKH
Ha NIono/iHkTeNnsHOE U3Mepenue (Npunoxkenue B, pasgen 7). Ko-
HEYHO, TPYAHO HAMMAAHO NPEACTABHTS cebe 3T JONONHHTENBHOE
uimepenue. O4eHb MoNe3Ha B 3TOM CMBbICTe HeGONbLLAR 3aHMMa-
TenbHas kuura Pynu Pakepa «Yerseproe usmeperuer [41]. 3a-
GaBHble UAMIOCTPALMK U cMenas urpa BoobpaskeHUs No3BonaoT
CUMTATL KHUTY Pakepa cBOEro posa NpUATHBIM BBOIHBIM Kypcom
B 9TH WACH KaK U1 JWIETAHTA, TAK U IR YYEHOroO.
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Wrax, mbl 06cynmnm cryyaii ¢ nonoHTeNLHON KPHBH3HORN,
nipu k =1. Tenepb npeacrasim ceGe BapuanT ¢ HyneBOH KPHBH3-
HOH, pu k = 0 1 ¢ nononuwTeNnbHBIM W3MeperueM. B aTom cry-
Yae Halle TPEXMEPHOE NPOCTPaHCTBO Obo Gbl NOBEPXHOCTLIO
TUIOCKOTO JIHCTa PE3HHBI (TOHKOTO B W HANPABNEHHH) B YETHIPEX-
MepHOM npocTtpancTse. JaBaiiTe As HAMAAHOCTH HAKJIEHM MO-
HETKH, MPECTaBNAOWME COOOH rajlakTHKH, Ha NOBEPXHOCTS JIH-
€Ta 1 nonpo6yeM NpojIeMOHCTPHPOBATD PaCILIHPEHHE, PACTATHBasA
JIMCT B HaNpasNeHHuax X,Y,Z. Ha pucyHkax 2 u 3 npencrasnenb
cnyuan, rae k =1 m k =0, c yuerom ocu w 1 6es yuera ocv z.

B cnyuae ¢ orpuuarentHoii kpuBu3Hoi, npu k = -1,y nac
6bu1 651 THCT pe3uHBbI CeIOBHAHOM (GOpMBIL, a He nnockwii, Hu
OIIHA M3 3THX BCENIEHHBIX HE MMena Obl B HMX TPaHHL, MATEPHH.
BceenexHas ¢ nonoxuTeNbHOH KPHBH3HOH MMEET KOHEMHbIE Pa3-
Mephbl. EClH 0CTaTOMHO NONTO NepeABHraThCA B IPOCTPAHCTEE B
O[IHOM Hanpas/ieHuH (Oymyum orpaHH4EeHHBIM MOBEPXHOCTBIO MH-
niepchepai), TO B HTOTE MOKHO BEPHYTLCA K HCXOIMHOM TouKe. DT0 —
XapaKTepHCTHKA sakpuimoii BeenenHol. Ho B cBoeM nyTewecTeun
BbI HHKOT/12 HE AOCTHIIIH Gbl rPAHHLIBI 3BE3/1 WK TFAIaKTHK B 3TOM
NpOCTPaHCTBE (TaK KAK MaTepHsA paBHOMEPHO pacmpeneneHa fno
TIOBEPXHOCTH THNepcepsl), YT0 CBOHCTBEHHO HeoZpaHuyeHHOI
BeeneHHOH. Takum obpasom, BeceneHHas PoGeprcona-Yokepa ¢
TIONOXKHTENBHON KpHBH3HO# Obina OBl 3aKPLITOM M KOHEWHOH, HO
B TO XK€ BpeMs HeOTPaHH4EHHOMH.

w w
1 X
1 F 3
¥ y
Puec. 2. Beenennas ¢ nono- Puc. 3. Beenennas ¢ Hyneso#t
AKHMTENILHOH KPHBH3HOH. KPHBH3HOIA.

BceneHHsle ¢ Hynesoli 1 oTpHUATENLHONM KPHBK3HOI (MTo-
CKas H CeVIOBHIIHAA) He KoHeuHsl. B Hux, ecnu aBMraTses B omHOM
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HAMPABICHUH, HEBOIMOXHO MOMACTb B HCXOIHYHO TOYKY. B aTHX
BCE/IEHHBIX HEBO3MOXHO H JOCTHYbL FPAHHLIbI MAaTepHU, TaK KaK
MArepHa B HHX pacuiupsercs 1o GeckoHeuHocTH. ITH aBa BUAa
BCEJICHHbIX — 0mKpbinibie W HeOrpaHuyeHHbie. Takum o6pazom, 6o
6cex kocmanozusx Pobepmcona-Yoxepa (axmovas meopuio bonw-
w020 G3pblea) Mamepus HeozpanuvenHas.

6. OCHOBHBbIE 3ABNYXXAEHUA
B8 TEOPUM BEOMbLLIOIO B3PLIBA

K nanHomy mMomenTy y Hac umeercs nocrarouso uexoamsix
AQHHBIX 1113 TOrO, 4T06b! pazobparhes ¢ HeKOTOPBLIMU HanGonee
pacnpocTpaneHHbiMu 30y xaenuaMu. BonbumueTBo mogeii, u
CPEAH HUX HEMANO YHEHDIX, CUMTAIOT, YTO CTOPOHHUKH TEOPHU
Bonbuioro B3psiBa rosopat o HeGonLLIOI cepe Marepuu, ko-
TOpas B30pBANACH B OFPOMHOM PaHee CyLIECTBOBABLIEM MYCTOM
TPEXMEPHOM NpocTpaHcTBe. Buewnuii kpail pacwuupsioweiics
MaTepuu ABANCA Gbl Torna rpanmLeii Mex1y Marepueii u okpy-
HKaloWUM ee NycThIM npocTpaHcTeom. Oanako obwenpuusToe
npencraeneHde o bonbuom B3phise HepepHo! Martemarnueckuii
anrapar Teop1 Bonblioro B3psiBa NOKAILIBAET, YTO BO BCENEH-
HOIi 3aKPBITONO THNA HALLE TPEXMEPHOE MPOCTPAHCTBO CAMO 110
cebe Gbu10 TaKoro e pasmepa, Kak U MarepHs, H paciiMpanoch
661 opHOBpeMeHHO ¢ Heii. UHbIMK coBam, TeopeTHKH Bonbiuo-
MO B3pbIBA MPEANONAraloT, Y4TO BHAYANe PAAMYC A HX 4eThipex-
MEPHOTO wWapa Gbl OYeHb MATEHBLKHM, 10 dadice mo2da Mmamepus
paaiiamepno pacnpedenunacs Hvi no e2o nogepxHocmul, U OHa He
umena Gbl rpaHULL B TpeXMepHOM npocTpaHcTse. JKypHanuer Tu-
moTH Deppuc [17] cunraet, uto obuiee 3a6nyxaenue no ITOMY
BOMPOCY MPOUCXOAMT U3-3a CAMOrO TepmuHa «BonblLoii B3pbiBY,
NEPBOHAYANLHO OBIBLIErO YHHYMMKHTENLHBIM APNBIKOM, KOTOPbIM
3TY TEOPHUIO HArPAJHIN OMNMOHEHTHI:

«TepMuH «Bonb110ii BIpbIB» OGMAHYHB BO MHOTHX OT-
HowerusX. OH noapasymesaeT, 4To paciuupenne Beenen-
HOi BBI3BAHO BLIGPOCOM JHEPrUM U MaTEPHH B paHee CyLue-
CTBYIOLIEE NPOCTPAHCTBO B Pe3yNbTaTe BIPLIBA, MOXOKEND
Ha B3pbIB 6omGbi. Ha camom aene, Teopus Bonbiworo B3pbiBa
OMHCBHIBACT BCHO MATEPHIO, SHEPTHIO H NPOCTPAHCTBO-BPEMS,
KOTOpbie GbUTH TECHO B3aHMOCBA3aHBI MeX/Y co6oii B 3a-
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poxnatoweiica BeenenHodi ¢ Bbicokoii oTHocTbio0. M TOT-
na (kak ¥ cefiuac) ata BeenenHas Mentana B ceba Bce npo-
CTPaHCTBO, AAXKEe ECNH OHa OblNa MEHLILIE aTOMaY.

Onnako BHHY 3a 3T0 obuuenpuusToe 3ab1yKaeHHe 0T4ACTH
CeAyeT BO3NIOXKHTL M Ha CAMHX MOMY/APH3ATOPOB — NOAOOHBIX
Meppucy, 3abbiBIIEMY COOOLHTL YHTATENSM, 4TO €r0 TEPMUH
«MpOCTPAHCTBO» 03HAYAET TO TPEXMEPHOE NPOCTPAHCTBO, B KOTO-
POM MBI JKMBEM, H YTaHBILIEMY OT HHX HIIEI0 HANYHS eLle OHO-
IO NPOCTpaHCTBEHHOTO M3Mepenns. K Tomy sxke oH He coobmaer,
YTO OMHCLIBAET TO/ILKO BEpPCHH Teophii bonbioro s3pbiBa ¢ nono-
JKHTENLHO KpHBH3HOH NpocTpaHcTsa. B cnywasx ¢ Hynesoh win
OTpULATENbHON KPHBH3HOI (OTKPLITHIM BAPHAHTOM) CTOPOHHH-
KH TeopHH BonbLIOTO B3pEIBa 0OLIUHO CYHTAIOT, YTO H3HAYANILHO
MpPOCTPAHCTBO W Marepna ObL1n DECKOHEUHO OrPOMHEIMH, W Ma-
TepHA NMOBCIOAY HMeJIa O4EHb BLICOKY O TJIOTHOCTb W TEMMIEpaTy-
py. To ecTs, naxe B caMOM Hauane pasmep M macca Beenennoi
oK Obl Heckoneunsi. Ecnu cHavyana HapyUCcOBaTh Kpyr Ha ruo-
CKOM HJTH CE/IOBHIHOM JIHCTE, TO KPYT YBeNnHuKBaics Obl B npo-
licCcCe PaclMpeHHs, 8 TEMNEPATYPa H MIOTHOCTE YMEHLILANHC.
HHBIMH CNIOBaMH, OTKPbITBIE BeeneHHbie Npu bonsuiom B3pbiBe
W3HauanLHO ObINK Obl GECKOHEUHO BEIMKH, W B NpOLECCe pacium-
peHHs cTaHOBHAKCH Okt ewte Gonbwe! AcHo, nouemy nonynspysa-
TOpbI 3THX MAEH HEOXOTHO BBIHOCAT MX Ha CYil 06LECTBEHHOCTH.

M3 onvcanHOro MHOIO 328Ny KACHHA BLITCKAIOT ABa JAPYTHX.
TlepBoe M3 HUX 3aKNIOYAETCA B TOM, 4TO AOKHbI CYLIECTBOBATE
rpaBHTALIMOHHBIE CHIIBI, HANPABIEHHBIE B NPEANONaraeMblii LIEHTp
Bonsuioro B3pbiBa. BTopoe yTBep:KaaeT, uTo 3TH npearosarae-
MBblE CHABI IOJDKHBI ObITH TAaKON MOLIHOCTH, YTOOBI HauanbHble
(a3l BonbLIOTo B3pBIBA IPOHCXOAMAN B YepHOii abipe (noapod-
Hee O YepHbIX IbIpax A pacckaxy nozke). Ho, B neficTBnTeNnbHO-
CTH, TeOpHA BONBIIOTO B3pLIBA HE NPEANIONAracT CyEeCTBOBAHHA
HMKAKOIO LIEHTPa B TPEXMEPHOM NpocTpaHcTse, Kyna buin Gbi Ha-
MNpaB/ieHbl FPaBUTALMOHHBIE CHIILL. B kaykno# Touke TpexmepHo-
ro NPOCTPAHCTBA B CPENHEM HMENOCH Dbl TAKOE JKe KONHYECTBO
MaTEPHH, YTO W B APYTHX TOYKAX — Kak Obl Ia/iexo ¥ B Kakom Obl
HanpasNeHHN OHK HH Haxoannuch. Taxnm obpasoM, cymMmapHas
IPaBHTALMOHHAA CHIIA B KaXk10H TOUKE MO OTHOLIEHHIO K OKpPYKa-
toueii Beenennoit pasuanacek 6b1 Hymo. (EcTecTBeHHo, uTO rpa-
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BHTAUHOHHBIE CHITbI OT OH3KOPACTIONOMKEHHBIX 0GBEKTOB, TAKMX
KAK Hallla N1aHeTa, He PaBHANMCH Obl HyMio, a GbL1K Gbl ropasno
6Gonbue.) M3-3a 37010 paBHOBECHA HE MOTIIO CYLUECTBOBATH Kpyri-
HOMACIUTAGHOH MOJIE/IH rPABMTAUMOHHBIX CHJI, A 3HAYMT, U Bee-
NeHHas BonbIIOro B3phiBa HE MOTMA HAXOAUTBLCA B 4epHoii aipe.

Yerseproe 3a6nyKaeHHe COCTOMT B TOM, YTO HU OJTHA U3 ra-
JIAKTHK HE MOXKET YAAIATLCA OT HAC CO CKOPOCTHIO GoMblue CKo-
PocTH cBeta. Ho MHOTHE KHUIU N0 cTaHAPTHOI KOCMONOrMU [46,
C. 148-149] yxasuiBator, 4To AnA KaXIOH TOYKHM HauIero Tpex-
MEPHOIO MPOCTPAHCTBA HMEETCS (TOPH3OHTY, 3a NpeAeNaMH Ko-
TOPOro CKOPOCTL peleccuu GyaeT MpeskilaTh CKOPOCTH CBeTa,
H 4TO ranaKTHKH AOMKHBI CYIIECTBOBATL 38 3TUM NOPUIOHTOM.
OnHaxo Ha rOpHIOHTE KpacHoe cMellerne GbUT0 Gbl GeCKOHEYHO
GoNbIIKM, H MO3TOMY MBI NIPOCTO HE MOIIK GBI BUAETH YTO-THEO
3a ero npeaenamMu. B kocMonOruK Matepus He MOXET JBUraTh-
CA Y€pe3 Halle TPeXMEPHOE NPOCTPAHCTBO CO CKOPOCTHIO GONb-
e, YeM JIOKaNbHO H3MEepeHHas CKOPOCTL CBETa, HO MpoCTpaH-
CTBO KaK makogoe He UMEET NaHHOrO orpaHnyeHus. (Hekoropeie
asTopei [cM. pasnen 3] no dpunocodckum npuuHHaM He pasnens-
10T 3Ty TOYKY 3PEHHMA — YTO MPOCTPAHCTBO caMo Mo cebe paciuu-
PAETCA, — HO OHH He MPELNAraloT HUKAKUX A/ILTEPHATHB, O3B0~
NAOWHUX 0GBACHUTE 3TH ocobeHHocTH.) Hanpumep, BepHemes k
PHCYHKY 1, rae Marepus U CBETOBbIE BOHBI MOFYT NEpeMeLIaTs-
CA TO/LKO B10JIb MOBEPXHOCTH runepcdepbl U HE MOTYT JIBHIATh-
1 BbIcTpee, YeM CKOPOCTB CBETa C, MO OTHOLIEHHUIO K NOBEpPXHO-
CTH B WX OKpecTHOCTH. OfHaKo, cama no cebe noBepxHOCTL MO-
KET YAANATLCA OT UEHTPA runepcdephl GbicTpee CKOPOCTH CBe-
Ta, 4, COMMacHo BapHaHTy Teopuu Bonkworo e3pema npu k =1,
OHa HMEHHO 3TO ceiiuac U nenaet. [No cyTH, «<HHGAAUMOHHAA» MO-
Aenb kocMonoruu bosbloro e3peisa, npepnoieHHan AnaHom I y-
ToM [21], npeanonaraer Hanuuue runepcdepsl, KOTOpas Ha paH-
HHUX CTAHAX paclIMpeHHs yBENUYUBaeT cBoii paauyc a B 102 pas
GeicTpee ckopocTH cBeta!

[1sToe 3a6nysiIeHHe COCTOMT B TOM, YTO KPACHOE CMELLIEHHE
ranakTHK — 370 3¢ gext [Jonnepa, TO eCTb OHO BLI3BAHO CKOPO-
CTBIO YAANEHHA OT HAC raNaKkTHK B MOMEHT, KOIJia CBET HaYHHa-
€T IBHraThCa B Hauly CTOpoHy. OAHAKD H B 0IHOM YueGHuKe ans
CTYACHTOB MIAAWHX Kypcos [23, c. 236, 245-246], u Bo MHOTHX
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YHHBEPCHTETCKHX YueOHHKaX U1 CTYNEHTOB CTapLIMX KYpcOB
[39, c. 213] AcHo ykazaHo, ¥To KpacHoe cMeleHHe — 3TO ekt
pacwupenus. [lo Mepe paciiMpeHHA NPOCTPAHCTBA YBETHUHBA-
€TCA H [JIHHA BCEX 3/IEKTPOMArHUTHbIX BOJIH, [IPOXOAALLMX Yepe3
9TO MpocTpaHcTBO. CrienoBarenbHO, ckopocms peyeccuu He MIMEET
3HaYEHHA — BAXKHA TOJNILKO cmenerb PaCLIMPEHHA NPOCTPAHCTBA BO
BpeMs JBHXKEHHA CBeTa 3Be3] Kk HaM. HesankHo, ObuT0 paciimpe-
HHE BBICTPBIM MK MeIeHHBIM. OHAKO, 3Ty XapakTepHYIO 0Co-
GEeHHOCTD He 3aMeualoT Jake MHOTHE (PH3HKH, 33 HCKITIOUEHHEM
cneuHanucToB no obuweii Teopun otHocuTensHocTH. MoapoBuee
A pacckaxy o6 3tom B pasnene 14.

Tlonsenem vrorn. OGIENPHHATEIE KOCMOJIOTHH Ha OCHOBE Te-
OpHH BosbUIOro B3pbiBa HMEIOT NATH MAJIO H3BECTHBLIX 0COGEHHO-
CTeH, KOTOpbIe OYEeHD BAXKHBI VIS HALUMX PACCYXIEHNIA:

1. Marepus Bo BeenenHoli HUKOTa He HMeNa HUKAKHX TPaHHL,
He MMeeT HX ceuac W HHKoraa He GyneT HX HMeThb B Oymyiuem.

2. He cymectsyet kpynHoMaciuTaGHOM MOAENH C HANpPABEHHbI-
MH K LEHTpY IPaBHTALMOHHLIMH CHIIAMH.

. Beenennas nukorna He Guina B yepHoi abipe.

4. TIpoCTpaHCTBO MOKET PacIIMPATLCA CO CKOPOCTHIO Gonblueii,
Y€M CKOpPOCTh CBETa.

5. KpacHoe cmewuenne He aensetcs addexrom donnepa.
CrpaHHo, 4TO MHOTHE aKTHBHBIE TIPHBEPXXEHLIBI TeopuH Bosib-

LIOTO B3pPbIBA HE 3HAIOT 3THX 3NIEMEHTaPHLIX 0CO0EHHOCTE Teo-
PHM, B MOAAEPHKKY KOTOPOi OHH BBICTYMAIOT.

W

7. APTYMEHTbI B NONb3Y
OrPAHWUYEHHOW BCENEHHOM

B paszene 2 roopues, uto npuHumn Koneprmuka — abeomor-
HO MPOH3BOJILHOE NPEATOJIOKEHHE C KNPHMECHIO pHnocodum»,
KaK CYHTaloT XokuHr 1 nnnc. ITo3toMy s cumTalo uenecoobpas-
HbIM PacCMOTPETh MPOTHBOTIONOKHYIO TOYKY 3PEHHSA, 8 HMEHHO
Mozens orpaHnyeHHoN Beenennol. CyTh naHHol HAEH COCTOHT
B TOM, 4TO BCENICHHAA 3aHMMAET He BCE BO3MOKHOE TPEXMEpHOe
NPOCTPAHCTBO, 8 BOKPYT, 38 MPEAENaMH MaTEPHH, HAXOAMTCA Ny-
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‘B npunoxennn B «BubGneiickue ocHoBanus KpealHoHHO
KOCMOIOTHUY A TIPHIUEN K CEAYIOMWHM BBIBOAAM:

1. Bcenennan umeer rpanmnup: — MEX3BE3THOE MPOCTPAHCTEO,
obbiynble Hebeca 3 3pesa u FaNaKTHK, UMEeT KOHEYHbIe, XOTH
H 0YeHb Gonbuine, paiMepsi H yeTkue rpaHuupl. 3a HHMH Ha-
XOMTCA HEOMPENENeHHOH TONUUHBI KBOJA, KOTOPas Hajl TBEp-
Ablo HebecHoiiy. Ha HeycTaHOBeHHOM PaccToAHuH 3a npene-

JlAMH BOL CYLECTBYET TAKOE e MEX3BE3HOE MPOCTPAHCTEO,
HO nycToe, 6e3 Marepum.

o

3emns pacnonoxena soanzn uentpa BeenenHoil — mexs-
BEIJHOC NPOCTPAHCTBO MMEET LIEHTP Mace, M 3eM1 HAXOMHTCS
«BONH3NY HEro 110 KOCMUYECKHUM macurrabam, noapasymeparo-
LUHM, HTO CYLLECTBYIOLIEE PACCTOAHUE MeXAY 3emieit H 3THM
LICHTPOM MAJIO MO CPABHEHMIO ¢ MIILTUAPAAMHU CBETOBbIX JIET.

3. Beenennasn 6bia pacmmpena — Bor «PaCIIHPHI» MEX3BE3 -
HOE NPOCTPAHCTBO B HEKOTOPIi MOMEHT BpEMEHHU B NPOULIOM,
MPEANONoNHUTENLHO 32 Henento CotsopeHus. BoamoxHo, npo-
CTPaHCTBO PacLUHPAETCS H B HACTOSILIEE BPEMS, 2 MOXKET, U HeT.

4. Bcenennas monoaa— Bor cotsopun Beenennyio 3a wecets 3em-
HbIX IHeid, T.e. 32 WwecTs 060poToB 3eman BOKPYT CBOeii ocH.

B Ipunoxenun B npusenerini CBHETENLCTRA, MO3BONAIOLLHE
HAHY1ILUIHM HA CErOAHAWHMUI ieHb 06pPa3oM NOHATE coziepxaHue
COOTBETCTBYIOWMX CTHXOB CBawennoro [Tucauus. Ecau 91 cpu-
ACTENbCTBA BEPHBI, TO JOJLKHO ObITh ACHO, YTO 3TO — He npous-
BOJIbHBIE NPEANOIOKEHHA, CAENAHHbIE HEAABHO U JTHLLb 1S TOTO,
4TOGbI pa3pelnTs HayYHy 10 npobnemy, — noromy yto BuGnus na-
JICKO ONEPEaUNA BCEX HAC B MOHMMAHHU KOCMONIOMHYECKHX Mpo-
6nem. TakuM 06pa3OM, ITH BLIBO/BI oflecneuuBatoT BrosiHe ynay-
HYI0 «NpUMECE PHAOCOPHI» U1K I0CTPOCHHS KOCMONOrHYECKHX
Mozeneii. Buoioant 1 v 2 HauGonee Baxcib 0715 Hawero obcyxae-
HHA. OHH CyleCTBEHHO NPOTHBOpeyaT npuHuuny Konepuuka, u,
TaKuM 06pazoM, NOAAEPHHBAIOT Halll HaY4HbIH UHTepec —cTpem-
JIEHHE MOHATD, KAKOH MOXET GbITh KOCMONOrMS, HE OCHOBAHHAS
Ha npuHuune Konepuuka.
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8. FTPABUTALUMA B OTPAHUYEHHOM BCE/IEHHOMN

HasafiTe NOCMOTPHM, YTO 1a€T HAM HAJIHYHE FPaHHLL BO BCe-
neHHo#. Bo-nepsbiX, HanH4He IPaHHL NPeAnoslaraeT HanHuuHe
LeHTpa Macc. DTo 03HauaeT, YTo B KpynHoMacwTaGHo# Mozenn
rpaBHTaLMOHHaA CHJIA A0/KHaA NeHCTBOBATL BO BCEl BCENEHHOI,
M OTOBCIOAY HANpaBNATLCA K LEeHTPY Macc. Ecnu Mbl Haxoaumces
BONM3H LIEHTPA, TO TE3HC, YTO BCENEHHAA KAXKETCH M3OTPONHOH
(To ecTh onHMHAKOBOH BO BCEX HaNpaBNEeHHAX) 03HAYAET, YTO Bee-
NeHHas A0JkHA GbITL NpakTHYeCKH cepHUecKH CHMMETPHYHA,
Urobbi Gbi10 nousTHeE (Tak Kax Mbl ¥ Janee B 3Toii mase Oyaem
TOBOPHTE 06 OYEHb CNIOXKHBIX BEWAX), AaBAiTe MPEANONOKHM:
1) BcenenHan He BpamaeTca BOKPYr cBoei OCH, H 2) NIOTHOCTS
Macc p ABNACTCA BENHYHHOH NOCTOAHHON BNONL pamuyca I,
TIPOBEZICHHOTO H3 LEHTPA, H PaBHAETCA HY/IO 3a MpeIeNIaMH 3TOTo
panuyca. Kpome Toro, Tonbko ans a1oro pasaena, npexeGpekem
abdekramu paciumpenns. B Takom cnyyae, kpynHomaciTaGHas
rpaBMTaUHOHHAA CHNA NPHONIM3UTENLHO paBHa 2pasUMAYUOHHO-
My nomenyuany Hetotona @ [29, c. 298, chocka 1], kotopsiii 3a-
BHCHT OT paguyca T, a MMEHHO:

O(r) = —21tGp[r: —%rz) AT,

d)(l‘] = _G_m anar> ru!
r

rae m- 310 obwas macca Beenennoii,

4
=<TpT. ®)
3

(Ans Tex, KTO He 3HaKOM ¢ ITOH KOHUETIUHEH: TPaBHTALIMOH-
Hbifl NIOTEHUHAN — 3TO 3HEPrys, KOTOpas HeoOXOMHMa AN TOND,
4TOGbI OAHATS B/IO/b PAIHYCA I OMH KHIOTPAMM MACChI H3 1aH-
HOH TOYKH B TOUKY Janeko 3a MpenenaMu paauyca r,, Tae rpa-
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BHTALLIOHHAS CUNA NPAKTHYECKH PaBHAETCA HyMo. Ona paBHa Y2
KBA/paTa CKOpocmu ycKkonb3anus B JAHHOI TouKe, npu KOTOpOii
Macca nokuHyna Gbl rpaHHLLl BeenenHoii.) Ha pUCyHKe 4 nokasa-
HO, KaK L1yGHHA 3TOr0 FPaBHTALMOHHOIO MOTEHUMAIBHOND (KO-
JI0ALA» YMEHBIIACTCA M0 MEPE YBEIHYEHUSA PACCTOSHHA I' OT 1o
UEeHTpa. Yron HAKAOHA CTEHOK KONOALA JaeT IPABHTALMOHHYIO
CHITy; HEM Kpyye cTeHa, TeM Gonbue cuia. Bul MoxeTe npescra-
BHTb 3TOT Koflofiel, 06pasoBaHHbIi JaBNeHUEM MAcChl HA HATS-
HYTY!0 PE3UHOBYI0 MeMGpaty. eM Bbille KOHLEHTpaLKS Macchbl,
Tem ry6ie Koslogew, KaK NokasaHo Ha puCyHKe 5.

0 r pa.quvcl 0 I paguyc
y Macca
P o
Puc. 4. [paBuraunonnsii Puc. 5. Konogeu ¢ seicokoi
NoTeHUHaNBHbII «KkomoneL. KOHUEeHTpauueil Maccol.

3emns, Haxonacw, BGMH3M uentpa BceneHoii, nonxkHa Ha-
XOAUTBCA BONM3M 1HA 3TOr0 KONMOAUA, B TO Bpems KaK Oonbluas
HacThb BCENEHHOMH — Ha Bonee BRICOKOM yYPOBHE MPABHTALMOHHO-
o NoTeHu1ana.

9. TPABUTALUMA SAMEANAET BPEMA

BoiweynomsHyras HeosHopoaHocTs MPaBHTALIHOHHOIO MMO-
TEHUKMANa Nopoakna Gbl OTIHYHSA B XON€ HACOB W B NPOTEKAHHH
BCeX (IM3HYeCKHX npoueccos. Yrobnt Jlyulie NoHATh 3T0, AaBai-
T€ PACCMOTPHM [UTA NAHHO# CHTYaLHH NPUGTIKEHHYIO METPUKY
obuieii Teopui oTHOCHTENBHOCTH [45,c. 185]:

ds’ a(l+2§]c2dt’—(l+2§)(dx2+dyz+dz’). 9)



100 : lpunoxcerue C

TZie IEKApPTOBbI KOOPAHHATHI (X.V.7) CBy3iHbl cO ChepHUecKIl-
MH koopAHHaTamu (r,0,¢) o6y ciiocufom. Taxan annpok-
cManms oGocHosanHa i [®| < ¢ . MIpcocrassTe cebe aga co-
6biTHA, OTMEUAIOLIME HHTEPBAN dS NUCN2, 1 BATELHBIM THKAHBEM
YacOB, KOTOPbIE HEMOABHAKHBI B IaH110# ¢i1iievic koopauHar, [o-
CKOJIbKY ABA «THKAHLA YaCOB NPOHCXOUA [ 13 1, (HOM H TOM JKE Me-
CTe, TO NpoCTpaHcTBeHHBIE Auddeperunuib dX, dy ¥ dz pasHb!
Hymio. Micnons3ys 3Ty HHGOpMaLHIO K ypasiieHHE |, B ypaBHEHHH
9 6epem KBampaTHEIH KOPEHDb C MONOXKHTCIIbHLIM 3HAKOM H MOY-
YaeM CJIENYIOLIEE OTHOWEHHE MEXTY COOC rBeHHBIM (MITH «ecTe-
CTBEHHBIM» ) BpEMEHHBIM HHTEPBaJIOM dT , OTMEPEHHBIM hH3HYE-
CKMMH 4acaMH, H BpEMEHHbIM HHTEepBanioM dt, KoTopsii ABNAET-
ca epemenem Llleapywunvoa (MM «KKOOPAHHATHLIMY BPEMEHEM):

dt z[l+2;)dl.

. (10)

3710 ypaBHeHHe ObUIO TIONy4YeHO W APYTHMH aBTopamH [29,
C. 248-249]. OGpaTHTe BHHMaHHE, UTO KOFAA MPABHTALMOHHLIH
NOTEeHLMa paBHAETCA HYIO, TO 1Ba THNA BPEMEHHOTO HHTEpBaia
HIEHTHYHBI, T.e. dT = dt. 370 03HauaeT, uTo Bpems Llsapummns-
na t ABNAETCA BPEMEHEM, OTMEPEHHBIM YaCAMH, KOTOPbIE HaXo-
[ATCA HEe B rpaBUTallHOHHOM none. Janeko 3a npeaenamu paguy-
ca r, Bcenennoli rpasUTaUMOHHbIH NOTEHUMAN NPAKTHYECKH pa-
BEH HyJIO; TakuM 06pa3zomM, t — 2To BpeMs, 3aperHCTPHPOBaHHOE
O4eHb yAaneHHbIMM Yacami. Ecnn 661 y Hac 6bIn koMInekT nae-
aNibHBIX 4acoB 1o Beel BCeNIeHHO#H, Ha KOTOpbie He BnHANa Gbl rpa-
BHTALHA, TO MBI MOITTH Obl TCOPETHYECKH CHHXPOHH3HPOBATL BCE
9TH 4achl C YAaneHHbIMK yacamu [31, c. 597). (OauuM H3 cnoco-
60B nonyueHHA KOMMIIEKTa YAaCOB, HE MOABEPHKECHHBIX BIHAHHIO
rpasrTaumy, 66110 661 NO3BONHTL YACAM HAXOAMTLCH B COCTOR-
HHH cBOGOHOTO NAJieHHs, MOCKOJILKY, COIIACHO MPHHLIMNY 3KBH-
BANEHTHOCTH DiHWITEiiHa M SKCNePHMEHTAbHBIM HAaO/IONEHHAM.
COCTORHHE CBOGOIHOIO NANEHHA SKBHBANIEHTHO HyJIEBOH rpaBHTa-
uuH. Jlpyroii cnocoG, 4HCTO TeopeTHUECKHIA, 3aK/I04AETCS B TOM,
4TOOB! H3MEPHTL IPABHTALIHOHHBIN MOTEHUMAN B Kaxk10# Touke
TIPOCTPAHCTBA H KOMNEHCHPOBATL COOTBETCTBEHHO CKOPOCTD XON1a
4acoB.) CHHXPOHH3HPOBAHHBII KOMMNJIEKT YacoB GyneT nokassl-
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nat ppevd [lsapumwminbaa. Met Mormu Gbl CYMTATS BeCh 3TOT
KOMIUISK T 41C0B «BokbUMU HacaMmu», HOeanbHbIMH JyacaMH, He
110. (e PAEHITI MK BAUAHHIO TAKOTO 3EMHOTO ARNEHUS, KaK NPaBH-
raws Takum o6pasom, spems [lIsapummunena npeacrasnser co-
Goit xopoumit CTAHAAPT, € KOTOPBLIM MbI MOXEM CpaBHHMBATbL X014
Gonce peatbHbIX 1 GoNee HIMEHYHBbIX YACOB.

Hrak, ypaBHenue 10 nokasbiBaeT, 4To eCTeCTBEHHbIE buan-
HECKHE 4achl HA CaMOM JeJie NOABEPNEHb! RIHAHHIO MpaBUTa-
uuH. [Mockonbky rpaBuTauuonnslii notenuuan @ umeer OTpH-
UATENbHOE 3HAYEHHE, H3 YPABHEHHA CNEYET, 4To ecni D e pa-
BeH HyMo, T0 dt Meusiue dt. Takum 06pa3oM, yackl B rpaBUTAaLIH-
OHHOM MoNe HAYT MEIEHHEE, YeM Yachl, KOTOPbIE HE HAXOAATCA
B FPaBHTALHOHHOM none. bonee Toro, yem ry6xe Bl morpysxa-
€TECH B (PABUTAUHOHHBIN KONOJEW, TeM MesieHHee ByayT uaT
u3snyeckue yachi. Xots 3107 3dideKT npakTHUECKH HE H3BECTEH
WHPOKOH OGLECTBEHHOCTH, ABTOPLI MHOMHX KHUT N0 061eii Teo-
PHH OTHOCHTE/ILHOCTH OMHCHIBAIOT ero. BoT Heckonbko npuMepoB:

«...0Ka3aNnoch, 4TO Yackl, 3aMKCHPOBAHHLIE Ha Gonee
HH3KOM MOTEHUMANE, HAYT MEUICHHEE 110 CPABHEHHIO C Ya-
caMH, 3ad)HKCHPORAHHBLIM Ha Gonee BLICOKOM noTeHUMane.

Ha3bIBACTCA «IPABUTALUMOHHBIM 3aMeLIEHHEM BpeMe-
Hu» [39, c. 21].

«Xon 4acoB COOTBETCTBEHHO MEMIEHHee, YeM Gonblie
Macca Becomoi Matepuu noGnusoctu» [14, c. 92].

«Takum 06pa3’oM, Ha KOHEYHBIX PACCTOAHHAX OT MACC Ha-
GionaeTcs «3aMe/UICHHE» BPEMEHH NO CPABHEHHIO CO Bpe-
MeHeM Ha GeckoreyHocTu» [29, c. 302].

«Yacnl uayT MeaneHHee BONU3H Gonbiumx Macey [46, . 27).

Bropoe BhickasbiBauue npuxamnesxut itwreiiny. 1o 2pa-
sumayuonroe 3aMednenue BpeMeHH 13 obeil Teopuu OTHOCH-
TE/ILHOCTH He CliefyeT MyTaTh ¢ XOPOLUO M3BECTHBIM, Gnarosa-
P8 CMEUHANLHON TEOPHH OTHOCHTENLHOCTH, 3aMEIEHHEM Bpe-
MEHH B IBHXYWHXCH CHCTeMax oTcyera. OGWas Teopus OTHO-
CHTENILHOCTH ITIACHT, YTO IPaBHTALHA 3aMEANAET HE TONBKO X0
4acoB, HO U BCe (MIHYECKHE MPOLIECCHI: MPOLUECCH B ATOMAX H
ANpax. XuMHYeckHe H GHOXUMHYECKHE PeakUHH, pacnpoCcTpaHe-
HHE EKTPOMArHUTHBLIX BONH, HEPBHBIX HMMY/ILCOB Y BAC B MO3-
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Ty, NepechinNaHne Necka B MECOYHBIX YaCiX, X0 YacoB y Bac Ha
3ANACTHE, ABHIKEHHE IUIAHET BOKPYT cBOCi ocH 1 mo opbure. Ho
Y Hac HeT NPAMBIX cnocoboB HabmonaTh 3TV 3aMEUIEHNE BOKPYF
Hac, NOTOMY YTO BCE CPEACTBA, C NOMOULLI KOTOPLIX Mbi MOKEM
3T0 YBHAETH HIIH H3MEPHTB, TOXKE 38MEUINNCh. JTO 3aMeVIeHHe
SB/ISETCA TOKQILHO NPO3PAYHBIM U HAC, Mbl HE MOKEM 0OHapy-
JWThb €ro NyTeM HaMepeHHit Tobko B oaHom Mecte. Hanpumep.
ecau Gbl MBI H3MEPANH CKOPOCTH CBETA C NOMOLIBIO (PH3HUECKHX
4acoB, pacrioNoxeHHsIX Bonu3n Contula, To nonyunny 6b1 Ty ke
BEJIMUHMHY, YTO W Ha 3emne. OnHaxo ecnH Obl Mbl MOFNH NPOM3-
BECTH 3aMepBI C MoMoLbIo Hacos 11Isapiyunnbia, To oGHapYKH-
v 61, yto BGnH3u ConHua CKopocTh cBeTa MeHbiue. Taknm o6-
pasoM, B 00LieH TEOPHH OTHOCHTENBHOCTH IPAaBHTALMA BAHACT
naske Ha ckopocThb ceeta [18, c. 23] — ecnn nonb3oBaTkes npa-
BHIbHbIMH uacamu!

HackonbKo 1 3Hai0, EAHHCTBEHHBLIA ABTOP, paHee paccMarpH-
BaBlIKi B CBOEH KOCMOJIOTHH YTO-TO MOX0XKEEe HA rpaBUTaLHOH-
Hoe 3ameienue spemenn, — Hxepansa J1. Lpéaep. Ero crates B
Jerusalem Post [44] conep/HT MasIo Hay4HbIX AeTaneii, Ho B Le-
oM y Hero Tomy4aeTcs, 4To Gnike x ueHTpy BoenenHoli yace!
GynyT uarTH GuicTpee, a y rpanui Beenennoit meanennee — Bbi-
BOZ, NOJTHOCTBIO MPOTHROMONOXKHBIH NOTyMEHHOMY B YPaBHEHHAX
1010 pasaena. Ionyuns uepHoBHK ero ctatsh 30 asrycra 1993
roaa, A NPEANPHHAN NOMNBITKY CBA3ATLCH C HHM, H HAKDHELL MHE
370 YAANOCH; OAHAKO, HACKOJIBKO i TIOHAN H3 Er0 OTBETA (MHCHMO
ot 29 okmOpa 1993 roaa), €ro KOHUENUMA CYLECTBEHHO OT/IHYa-
€TCA OT KOCMOJIONHH, NPeACTaBICHHOH MHOIO 30€ECh.

10. SAMEQNIEHUE BPEMEHM
B NPOLLNIOM W HACTORLLEM

TpaBHTALMOHHOE 3aME/IEHHE BPEMEHH — 3TO HE NPOCTO Te-
opus. CylecTByIOT Cnoco0kl H3MEPHTL €10, MTO H MPONL/IbIBa-
10ch HeoaHOKpaTHO. BoT HeckonbKo NpHMEpOB:

1. OTk/ioNenNe VIEKTPOMArHATHLIX BOJIH — OTK/IOHEHHE Nyya
cBeTa, npoxoaaiero BGnnan ConKua, HanoNoBHHY oGycnosne-
HO FPABHTALMOHHBLIM 38MEJICHHEM CKOPOCTH CBETa (a kpome
31010 — ieHCTBHEM IPaBHTALMK Ha NPOCTPaHCTBO). MHorne
roab! KpHTHKH 06uiel TeOpHH OTHOCHTENLHOCTH CNPaBEVIH-
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BO YKa3bIBA/H HA TO, YTO H3MEPEHHS OTKIOHEHUS CBETA 3Be3]]
MpU CONHEYHOM 3aTMEHHH caenaHbl HetouHo. Ho B 1975 roay
H3MepeHUs paMOBONH OT TPEX KBa3apoB B MOMEHT GnHakoro
NPOXOMKAEHHA MUMO HHX CosHLIA NOATBEPAMAM pacueTs! DitH-
wrefiHa 06 OTKNOHEHUH ¢ ToYHOCTBIO 10 1% [39, ¢.22].

Panap B conneunoii cucreme — B 1965 rony .M. Illanupo
METOLIOM PaaHONOKAUMH M3MEPHN BPEMA PACNpOCTPAHEHHUS
PaaHOBONH, OTPaXEHHBIX OT nuaHeTsl BeHepa, npoxoasuweii
mimo Connua. Pesynbrarsl u3mepenmii noxrsepannu npe-
MONOXKeHHs o6l TEOPHH OTHOCHTENLHOCTH, B YaCTHOCTH,
O FPaBHTALIMOHHOM 3aMEU1EHHH BPeMeHH, C TOYHOCTLIO 110 3%
[46, c. 41-45]. Cnycta Heckonbko neT spems pacrnpocTpaHe-
HUS PAAHOCHTHANOB, NONYYEHHOE OT KOCMHYECKUX KopaGneit
«MapuHep-6» u «MapuHep-7», NOITBEPANIO 3Ty TEOPHIO ¢
aHANOrHYHOH TOYHOCTBIO.

ATomubie Yackl B camonerax—s 1971 roay ixozed Xadens
H Puuapa Kutunr neranu B 3anaaHom 1 BocTouHOM Hamnpagne-
HHAX aBUANHHMUIL HA caMoNeTax, ¢ YCTaHOBRNEHHBIMU Ha Gop-
TY aTOMHBIMH YaCAMM, [TbITAACH HIMEPHTL 3(EKT rpaBHTALIH-
OHHOMO 3aMe/UIEHHA BPEMEHH, BLI3BAHHONO WIMEHEHHEM Bbl-
cotbl. [Tocne yueta nonpasok, CBA3aHHBIX ¢ PENATUBHCTCKHM
3aMENCHHEM BPEMEHH, OHU MOATBEPAHNH (AKT rpaBHTALM-
OHHOIO 3aME/LIEHHA BPEMEHH € TOYHOCTHIO A0 10%. Uepes 4
roja kOMaHna Wecnenosareneil Yuusepeurera wrara Mapu-
JIeH] NpoBena CXOAHbIH IKCMEPHMEHT, HO ¢ Gonbiuel TouHo-
CTbI0, NMOATBEPAHB PaHEE NOJTyHEHHBIH Pe3yALTAT C TOYHOCTLIO
1o 1% [46, c. 29-35].

AToMHbIe wachl Ha noBepxuocTH 3eman — Bonbraur Puna-
nep [39, c. 21] coobwaer: «JleiicTBHTENBHO, H3-33 NAHHO-
1o 3pexra [MPaBUTAUHOHHOIO 3aMELTEHHS BPEMEHH] ATOM-
Hbl€ CTaHaapTHbie Yyackl Coeaunennsix Lltaros, Haxonswue-
¢a ¢ 1969 rona B Hauuonankrom Giopo cranaapros B boynpe-
pe, wirar Konopaso, Ha seicote 5400 ¢yToB npuGasnaior npu-
MEPHO 5 MHKPOCEKYHA B MO/l M0 CPABHEHHIO C AHANIOrHYHBIMH
"Hacamu, Haxoaawumucs B Koponesckoii [puxBHuckoii 06cep-
BaTOpHU B AHIMUM Ha BeicoTe 80 GyTOB Han ypoBHEM Mop3,
MPHYEM H Te, M ApYrue Yachi ObUTH OTKATHOPOBAHK ¢ TOYHO-
CTbIO 10 OIHOH MHKPOCEKYH/bI B roay.
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3TH H ApyTHE SKCNEPHMEHTD! NIOATBEPKIAAIOT, YTO rPaBHTa-
LMOHHOE 3aMeIcHHE BpeMeHH AelicTBHTeNbHO cymecTsyeT. Bos-
MOJKHO, pa3iiiiKe B 5 MHKPOCEKYH/L B TOA HA OQHY MHJIIO BHICO-
Thl HE CIMUIKOM BMEYATNAET, HO HACKONILKO BEMK MOMKET ObITh
atoT adext nns Beedt copemenHoli BeenenHoii? Yrobel oTse-
THTb Ha 3TOT BOMPOC, HAM HEOGX0AMMO ONPEAENHTL FPaBHTALH-
oHHbi# moreHuman @®(0) B ueHTpe Beenennoil. Pewns ypasHe-
Hue (8) ans p 1 noacTasue ero B ypaBHeHHe (7) ¢ r =0, Mbi no-
Ny4uM noTeHuman B ueHTpe BeenenHoii B Tepmunax obuieii mac-
cbl m W paanyca 1, Beenennoit:

®(0) =-%G~“l‘ an

(1]

Hrak, Ham HeoOXONMMO OLEHHTB PalHycC I, H IVIOTHOCTL Mac-
cbl p Beenenroii. Cambie ynaneHHble Habnionaembie paanHoranak-
THKH HaxO[ATCA MPEANoIOKHTENLHO HA PACCTORHHH 12 MHIK-
apaoB CBETOBLIX JIET OT Hac [9], cornacHo TPakTOBKE HX KPacHo-
ro CMEIUEHHA C TOYMKH 3PEHHA CTAHAAPTHOH KOCMOJIOrHH, MOK-
HO AOMYCTHTB, 4TO I, = 20 MANHApAOB cBeTOBLIX NeT. Habnio-
naemas IIOTHOCTL CBeTALLEHcA MaTepHH B Gninkaiiiuem okpyxa-
IOLIEM HAC TIPOCTpaHCTBE paBHseTcA mpuMepHo 107 kr/im® [34.
¢. 323-239]. TNMoacTas1B 3TH NaHHLIE B ypa_HeHHe (8), Mbl nony-
4aeM OLEHKY macchl BeenenHoid:

m = 3x10*' kr.

ToacTaeue Maccy M panuyc B ypasHenue (11), nonyunm no-
Tenuman, pashuiil -1,7X10'° m*/c* B uentpe Beenennoii. Beene-
HHe 3Toro noteHunana B ypasHenue (10) nokassiBaeT, 4TO vacht
B ueHTpe Beenennoit nomkxbl oTcTasats Beero Ha 2% OT 4acos,
HaxXOQALLHXCA Ha €€ TpPaHHLE. HTaK.. TIPH JAHHBIX OLEHKaX NioT-
HOCTH 1 paamepoB BcenenHo#, xozt wacoB no Bceii coBpeMeHHOM
Beenentoli aomkeH ObITh NpHONH3HTENLHO onnHakoBbiM. (Ko-
HEUHO, ECJIH MAcca «TeMHOH MaTepHi» OKAXKETCA OueHL Gonbiuoii
HiH pasmep Beenennoit Hamnoro Gonblue ABAAUATH MHILNIHAPAOB
CBETOBbLIX JIET, TO XOJi 4acoB B pa3HbIX uacTaX Beenewnodt Gyner
PasnH4aTeCA NAaXke B HALLH ,El,l'lll.)
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A 4TO MOXHO CKa3aTh O X0/€ YacOB B npounom? Ecnu Bee-
JIeHHasA JEeACTBUTE/NLHO PACIIMPHAACD, HA YTO YKa3sbiBalOT Kak
Oubnefickue, Tak U HayuHble AaHHblE, TO paauyc r, Bcenen-
HOil B npouwwiom 6bin MeHbiue, JTo 03HAYaeT, YTO NOTeHUHAlb~
Hblit Koslozey fomkeH Obin GbITh ry6xe, yeM ceifvac, Kak noka-
3aHO B ypaBHeHuu (11) u Ha puc. 5. YpasHenue (11) npeanona-
Faet, 4To eciiu r, 6bu1 npuMepHo B 50 pa3 MenbLue, TO rmybuHa
TPaBHTALHOHHONO MOTEHUHANBHOIO KOOAUA AOMKHA BbITh OKO-
710 ¢*. TO 03HAYAET, YTO CKOPOCTH YCKONIBIAHMS [pasnen 8] uz
TOUKH, pacrioNoXeHHOH GIU3KO K LEHTPY, NPHONH3UTENBHO paB-
Hanack 6bi cKopocTH cBeTa — 1 Torma cBeT u3 ueHTpa Beenennoii
He cMor Gbi nokuHyTs Beenennyio! Tloacrasue —¢? s noren-
unana 8 ypashenue (10), monyuum, 4o wackt B uentpe Beenen-
HO# OCTaHOBUIUCD Obi!

3HayeHus noreHuuana Oonbiume, yem ¢*, nexar nanexo 3a
npeaenamu npHOnukeHus |¢'| < ¢° (NpH KOTOPOM XOPOLUHMH
ANNPOKCHMAUKAMHU ABNI0TCS ypasHeHus (9) u (10)). Onnaxko Te-
nepb Ham sCHO, 4TO Koraa Beenexnas Guina MeHbluero pasmepa,
CO CBETOM 1 BDEMEHEM MPOHCXOAMTH CTPaHHbIe Beww, Crenyio-
WHIA pa3gen NOCBAEH 3THM 0COBEHHOCTAM, PaccMOTPEHHbIM B
Gonee TouHoii MeTpuxe.

11. YEPHbIE U BENIbIE AbIPbI

Yepes mecau nocae onyGnukoBanus DiiHwTeHHOM YypaBHe-
nuid nons (3) ¢ A =0 Kapn LUsapuwmnba, Hemeuxwii busuk,
CNYXKUBLIKI B NPYCCKOMH apMUK, HALLIEN NEPBOE TOYHOE UX peiue-
tue [30, c. 119] [29, c. 301, ypasnenue (100.14)], metpuka Ko-
TOpOro OMMCHIBANA NPOCTPAHCTBO-BPEMA B BAKYyMe, OKpYKaio-
weM cepy maccoil m:

ds’ =(1‘i)czdl: —w—cir-—-rzdﬂz. (13)
r l-r/r
Gm
e [ =—,
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PagnansHoe paccTosHMe T ABNSETCA TOYHO TAKHMM KE, KaK M
B ypaBHeHHH (6). Bpems t Toxe cosnanaer co Bpemenem Lllsapu-
WIWIBJA, ONPEENICHHBIM B NpeAbIAyiueM pazaene. B 1923 roay
Ibx. IT. Bupxxotd [4] nokasan, yto MeTpika Lllsapuwnnbia nei-
CTBYET i@Xe MpH CHKATHH TGO paclMpeHHH Macce, IO TexX Top,
NoKa OHH OCTalOTCA cepuueckn CHMMeTpHuHbLIMK. Tlapamerp
Iy, HasBaHHBIA pagHycom lllsapiuuneaa, oueHs BaxeH. Tlpn

macce M3 ypasHenus (12) panmyc Ileapuwnnena ais Beenen-
Holi paBHAancs Gbl:

g =450x10° cBeTOBBIX NET, (14)

TO €CTh NPHOIHIHTENBHO NOAMKWLIHAPAA CBETOBLIX JieT. B npenpi-
ayuwem pasaene Mbl onpeaennnu, uto Beenennas nmeer paanyc
1, B 20 Munnnapaos ceetorsix net. Ecin B npownom Beenexnas
Gbina B 50 pas MeHblile, TO BCs € MATEPHA 0KHA Gbl1a HAXOHTD-
cs B npefenax ee panuyca llsapummneaa. YtoGel myudiie nonsTs,
YTO 3TO 3HAUMT, HaM ClieayeT obcyanTL Yepible u beavie Obipbi.

B cepenune IWeCTHASCATHIX roOA0B NPOULIOTo cToneTHs IHkoH
Yunep npUMeHnI TEPMHH «epHas Abipa» U1 ONUCaHHs KoJUIarn-
Ca 3Be3/bl B CNIy4ae, €CJIM BCA €€ MaTepHA NONajaeT B 30Hy €€ pa-
anyca llsapummnnena. Oka3siBaeTes, CBET W MATEPHSA TAKOH 3BE3-
Abl HUKOIZIA HE CMOTYT NOKHHYTL obnacTh ¢ panuycom Lllsapu-
wunbaa. Chepa, sanannas panguycom Llsapuumnbaa, HasbieaeT-
€A FOpH30HTOM cOOBITHIA, NOTOMY YTO, Haxonack ¢ BHewHel cTo-
POHBI, Bbl HHKOTIA HE CMOMETE YBHIETh COOBITHS, MPOHCXOMs-
e BHYTpH chepbl. CBET M MaTepus CHapYXXH MOTYT 110M1acTh 3a
rOpH30HT coBbITHIT B Cepy, HO HHYETO HMKOTIA He CMOXET Bep-
HYTbCs OOpaTHO U3 Hee — OTCIONA M Ha3BaHHe «uepHas abipay. ITo
Mepe TOro Kak Bce 6onblle MaTepHn NagaeT B YEPHYIO AeIpY, e¢
Macca yBENNYHBACTCA, U NOITOMY €€ ropH3oHT coOLITHI Beerna
NBWETCA B HanpaeieHHH oT ueHTpa. Kunra JKana-ITeepa Jlio-
MHHE «YepHbie NbIpbI», HENABHO NEpeBeNCHHAasA HA AHMMICKHI
A3bik [30], ABNAETCH BENMKONENHBIM BBEACHHEM B JAHHYIO TEMY
KaK ISl WMPOKOro Kpyra uuTarenei, Tak M I8 CNeLMantcToB.

B cBA3H ¢ uepHLIMM K GeNbIMH ALIPAMH CYLLECTBYET PAll 3a-
GnyxneHui, KOTOpbIe MbI JOJDKHBI 31€Ch paccesTs. Tlepsoe 3a-
KJIIOYAETCA B TOM, YTO TJIOTHOCTbL H NPWIHBHO-OT/HBHbIE CHJILI
(XOTOpbIe MBITAIOTCA PACTAHYTH OOBEKTHI HA YACTH) B YEPHBIX H
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Gembix abipax Beerna octalores OrpoMHbIMH. Ho ecnu Basats Mac-
Cy u3 ypasHenus (12) u pacnpenenuts ee PaBHOMEpHO Mo cde-
Pe€ € paauycoM U3 ypaeuenus (14), o NOTYYHM IUIOTHOCTE Bee-
ro smib  8X10™ kr/m, TpunHBHO-OTAUBHLIE cunel Toxe GyayT
ManeiMH. Eciu Gbl MoxcHO GbLto CKOHUEHTPHPOBATH BCIO MAccy B
GeckoneHo Manyio (CHHTYAPHOCTL) B CAMOM LIEHTpe cepel, To
TOrAa NNOTHOCTL B AaHHO# To4Ke Gbina Gbl OTPOMHO#, a BO Bcex
OCTANbHLIX MeCTax paBHANach Gbl Hymo. [TPUAHBHO-OTIUBHEE
CHIIbl BONH3M CHHIYAAPHOCTH Gbinu Obi OrpOMHBI, HO BOKpYT Hee
Bealle ocTaBanuce Obt Manbimu. Yephas JbIpa UMEET rOPH3OHT co-
6biTHIi ewe a0 topmupopanus CHHIYNAPHOCTH, a Genoit aipe He
HYKHA CHHIYNAPHOCTB, Pa3Be YTO B MOMEHT ee CO3/1aHKA, U TO
He obs3arensHo. Takum oBpazoM, cHibL U MIOTHOCTH He 00s3a-
TEALHO A0MKHbI GbITh Gonbiummu. Bropoe 3abnyxaenue cocro-
HT B MPEAMONOKEHHH, YTO YEPHBIE LIPHI BHYTPH ABNSIOTCS yep-
HbIMH. Ho cBeT MoXcerT, u, ckopee Beero, CYWECTBYET BHYTPH HUX.
IMpocTo Met He Mo3keM ero YBHAETb CHAPY#H NOPHIOHTA COOLITHIL.

CyuiectByer nocToseproe ACTPOHOMHYECKOE CBHIETENCTRO,
4TO YEPHLIE AbIPbI ACHCTBHTENBHO cywecrsyior [30, c. 250-252].
ACTPOHOMBI Onpeaenunu Tpu obuekra Ha Hebe, koTopbie Heny-
CKAIOT PEHTIEHOBCKHE NTY4H B TAKOM AHANAI0HE, B KOTOpOM Morna
Gbi u3nyuars Marepus, nanarowas s HepHyIo abipy: JleGeas X-1,
LMC X-3 u A 0620-00. Kasxcawiii 13 mux obbekToB npeacrasns-
€T coboit ABoliHY10 3Be37Y, rne BUAMMAaZ 3B€3/1a BPALLAETCA M0 Op-
6ure ¢ HeBHAUMOI cnyTHuuei. Macca kaxaoii HeBHaMMO# cryT-
HHLEGI NPUMEPHO B TP pasa npesbiwaet Maccy CoNHUA: 3T0 Teo-
PETHYECKHIi NPESIeN MACChI, KOTOPYIO MOXET HMeTs KOMNaKTHas
3B€3/1a, 4TGB! HE KOJLTANCHPOBATH B YepPHYI0 IBIpY.

VYpasxenus, onuceiBaiomue YEPHbIE NbIPbI, AOMYCKAOT Cy-
ILECTBOBAHHE «AHTHYEPHBIX AbIP» WM Herbix Obip. ITOT TEPMUH
nemmpue ACTPOHOMBI HCNOAB3YIOT A1 ONHCAHHA HIACH HHBEp-
THPOBAHHR 4€PHOIT bipbl B Genyio. Benas abipa BhibpackiBaeT w3
ceba marepuio 3a cBoii FOPH3OHT COBBITUIA, BMECTO TOrO, YTOGK!
norniowmars ee. Ceet (W14 MatepHs) MoryT NOKHHYTS Genyio apipy,
HO HE MOTYT BEPHYTbCA B Hee obparHo. [To Mepe Toro, Kak Mare-
PHA nokunaet Genyio abipy, ee Macca YMEHBILAETCS, H TOPH3OHT
cobbiTuii Gyner apurarsca B HANPaRNEHHH K LEHTPY. B MomeHT,
KOrna paauyc ropusoHta coGbITHi AOCTHrHET HYNS, OH Hcyes-
HET — OCTAHETCA LB WHPOKO PACTIPOCTPaHHBILASC O6bIuHAS
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marepus. TepmuH «Genas Abipa» TaK H He CTall MOMyNAPHLIM, Be-
POSTHO TIOTOMY, HTO TaKoH 00BEKT ckopee cTan b1 HCTOUHHKOM,
a He «apIpoi». JIIOMHKHE NpeiaracT NO3THYECKOE HA3BaHHE «be-
nbii porTan» [30, c. 165]. MHe HPaBHTCA STOT TEPMHH, HO OH HE
BOLLEJ elle B WHPOKHIT 0OHXO0a.

Marepus HE MOXKET HAXOAHTLCA BHYTDH OpH3OHTA co0bl-
THii B criokoiiHOM cocToaHuH [29, c. 311]. B uepHo#i abipe maTe-
pus dondicHa ABHIATLCA K LEHTPY, B Genoii nbipe MaTepHs QoiC-
Ha JABWFATLCA OT LEHTPA.

CBHIETENLCTB CYIECTBOBAHHA MaIbIX GENbIX AbIP MOKA HET.
OpnHaxko ypaeHeHHe (14) npeanonaraet, Yo Bcenennas nauanach
Kax Genast Apipa! ITOT BbLIBOJ BLITEKAET HENOCPEACTBEHHO H3 HICH
0 HEOrPAHHUEHHOCTH W paclunpeHiH. Takoe NPOHCXOKACHHE Bcee-
JNIeHHO# B KOPHE OTIHYAETCA OT MofeNei, 0CHOBAHHbIX Ha TCOPH-
ax boneuworo B3pLiBa.

12. BPEMA X FOPU3OHT COBbITUA

JlaBaiiTe pacCMOTPHM, HTO MPOMCXOANT € UacamH, HaxonA-
MMHcs B6IH3H ropr3oHTa coObiTHii, CHOBA NOACTAaBHB dru dQ,
paBHbie HYNIO, B YPABHEHHE (13), ucnons3ys ypashenue (1) n B3as
KBAJAPATHBIA KOPEHB C TIONIOKHTENbHBIM 3HAKOM, KaK Mbl YIKE 1€~
nanu B pasfene 9, Mbl NONYYHM COOTHOLIEHHE MEIY cobcTeeH-
nbiM BpemetieM dt 1 Bpemenem Llsapuwmneia dt:

d1=1‘1—5;dt AT T (15)

Ha GonslHX paccTOAHMAX CHAPY)KM NOPH30HTa coOBITHI MBI
BHIMM, YTO 3Ha4€HNUs 0OOMX NapaMeTpoB BPEMEHH OAHHAKOBBI.

Tlo Mepe yMeHbIWEH! T H NPHONMKEHHA €r0 K 3HAUEHHIO Ty HH-
TepBanbl COGCTBEHHONO BPEMEHH CTAHOBATCH HAMHOTO KOpPOY€E HH-
Tepsanos Bpemenn lllsapunibna. Crtueen Xokuur [25, c. 87]
NPHBOZMT pacckas ¥esoBeKa («acTpPOHABTa»), NAAAIoOWEro B Ha-
NpaBieHHH ropu3oHTa cOOLITHi Gonbiuoit uepHoii avipel. BoT ero
Pacckas B MOEM H3NIOKEHHH:

TMo rpadhyKy aCTPOHABT AO/KEH JOCTHYL FOPH3OHTA CO-
6biTHii B 12:00 nononyaHH, COTMAcHO MoKa3aHHAM ero Ha-
PYUHBIX 4acoB (COOCTBCHHOE BPEM3).
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AcTpoHoM, HaGnronaoWKMi 33 NONETOM C OYeHD 6one-
LUOro paccTosHus (1o Bpemenu 1lIBapummneaa), BuauT, yro
HaChl aCTPOHABTA 3aMe/UIAIOT X0 MO Mepe MpHENHKEHUA
K FOPH3OHTY COGbITH, a Bech 3Be3aHLIR (OH NocTenenHo
3aropakMBAeT HEKAA TEMHAA cepa. ACTPOHOM BHIHT, 4TO
Hapy'Hble Hacbl aCTPOHABTA MOKa3LIBaIOT | 1-57. Uepes yac
(o BpemenH LlIsapuuminsia) cTpenka HapyYHbIX YacoB 110
cruma 11-58. Yepes news (no Bpemenn Lisapiunneaa) ou
BH/IHT, YTO HAPY'YHBIE Yachl aCTPOHABTA MOKA3LIBAOT | -59.
ACTpPOHOM TaK H He YBH/IHT, KaK 4achl aCTPOHABTA NMOKAXYT
12-00. BMecTO 3T0r0 OH BUAMT, KAK HENOXBHKHBIE obpasei
ACTPOHABTA M €r0 4acOB CTAHOBATCA BCe Gofee KPaCHBIMM U
PA3MBITBIMH, MOKA COBCEM HE MCYE3HYT U3 BUJY.

Ontako XOKMHF NOYTH HUYErO He FOBOPUT O TOM, YTO MOr
BUAETL acmporagm, TaK YTO € 3TON0 MOMEHTA HAYMHAETCA MOl
pacckas:

[o mMepe npubnmxenus k FOPH3OHTY cobbITHIi acTpo-
HABT CMOTPHT B TE/IECKON HA3aJ, HA HACTEHHbIE YACHL ACTPO-
Homa B ofcepBatopuu (Bpema LLIsapuwmnbaa), u BUIUT, 4TO
OHM HAYT BCe ObicTpee H GbicTpee. OH BHOMT, KaK acTpo-
HOM O4eHb OBICTPO Nepeasuraerca no naboparopuu, 6ya-
TO B peXHME YCKOPEHHOI nepeMoTku. OH BHAMT NiaHeTs!
H 3BE3/Ibl, KOTOPLIE HA OPOMHO# CKOPOCTH BpalIAIOTCA BO-
KpYr cBOHX op6HT. Bes BeenenHas BIanM ot Hero ABHkeT-
cs B GeleHOM Temne, CTpeMUTENBHO ctapes. Ho npu 3tom
ACTPOHABT BHIUT, YTO €r0 Hapy4HBIE Yachl HAYT HOPMab-
Ho. Korna onu nokassisator 12-00 MOMONYAHH, ACTPOHABT
3aMEUACT, YTO CTPE/IKH HACTEHHBIX 4aCOB ACTPOHOMA Bpa-
AKOTCA C TaKOH CKOPOCTHIO, YTO C/IMBAIOTCA B PACTUTBIB-
weeca natHo. [Nepecekas ropusoHT coGuiThil, aCTPOHABT
HE HCMILITEIBACT HHKAKMX 0COGbIX OwyLieHHi, 3aT0 Teneps
OH BHAMT APKHH CBeT enympu ropuzonta. Ero yack! noka-
3eiBaloT 12-01 1 npopamkator uaTH. OH OMmMaABLIBAETCS Ha
4achl aCTPOHOMA W BHJIHT...

Y1o6bt nousTs, HTO HMEHHO YBH/IHT 3aTeM ACTPOHABT, HAM HAJI0
Pa3o0parsCs, YTO MPOMCXOMIUT C YACAMU BHYTPH cepnl ropusoH-
Ta cobbimuil. Vpastetue (15) HeNPHMEHHMO, €C/H r MeHbILe [
Ho ecnu npeanonosars, 4o BHYTpH chepsi TOpH30HTa coObITHIH



110 TMpunoxceue C

CKOPOCTh YCKOJIb38HMA MaTepHu No/mKHa GbrTh Gosibilie CKOPOCTH
CBETA, TO TOIA MOKHO CHHTATS, YTO rPABUTALHOHHBIH NOTEHLHAN
& nomkeH GbITL MeHbiE YeM —C” . B Taxom ciyuae ypaBHeHHe
(10) npeanonaraet (Ho He TpeOyeT — H3-3a NPEE/IOB ANNPOKCHMA-
umH), y1o dt 1 dt MOTYT MMETH NPOTHBONONOKHBIE 3HAKH — Hachl
NBYX BHIOB MOTYT HATH B NPOMUGONONOJNCKbIE cmopotbt!

B (at + )
th

-
0 A r
Puc. 6. Tlanenne acTpOHaBTa B YEPHYIO AbIPY.

B

Oka3sbiBaeTcs, B 00111e# TEOPHH OTHOCHTENbLHOCTH CYLLECTBY=
eT elle OJIMH «CEKpET (PHPMbI»: TEOPHA MEPHBIX ALIP NOANCPIKH-
BAET HT0 YAMBHTENLHOE NpeanonoxeHHe. PUCyHOK 6 B3AT W3 CO-
nuaHoro yue6Huka, HanucaHHoro JHkoHOM YiIepoM H ABYMA €10
osuieramu, Kunom Toprom 1 Yapnsszom Muchepom [31. c. 825].
Ha HeM nokasaHo, kak MeHsetcs epema lllsapummnsia t B 3a-
BHCHMOCTH OTyMEHblIIBHHH paanyca r npu naaceHHH acTpoHas-
Ta BHYTPb 4Y€PHO# Abipbl. CTPENKH NOKA3LIBAIOT HanpaslieHne
yBeNnu4eHNA COGCTBEHHONO BPEMEHH, 8 HMEHHO, Yachl aCTpOHaB-
Ta OTCUMTHLIBAIOT BPEMs OT TOYKH A J1o ToukH B n nanee no Tou-
ku C. OGparuTe BHHMaHHe: Bpema LllBapuuwmnsaa cTpeMHTCA K
GeckoneunocTd B Touke B, a cobcreentoe spema T — Het. Tlo
Mepe NPOAOHKEHNA NAACHHA ACTPOHABTA YEPE3 NOPH30HT cobbi-
Tuii Bpems 1llBapummnnsia ymenvuiaemes (Aaxe NP BO3pacTa-
HHH COOCTBEHHOND BPEMEHH) Ha MPOTANKEHHH BCETO My TH 10 TO4-
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ku C. Takum oGpazom, xoTs Bpems Lsapummnsia crpemures x
GeckoHEeYHOCTH Ha ropHioHTe cobbiTuii, pesynsTHpyowwee Bpe-
ms Llsapuwmunbaa, npowenuee NpH JBHKEHHH OT TOUKH A a0
ToukH C sBnsercs koneuHbiM. CobeTBeHHOe BpeMs Ha 3TOM OT-
PE3KE TOXE KOHEYHO, U OHO MEHbLUE, YeM PesyNETHpYIOLLee Bpe-
s LlIsapumunsaa [31, c. 848]. OGpatHTe BHUMAaHHE, YTO HAKNOH
TPacKkTOpHH aCTpOHaBTa N0 Mepe NpuGHXeHMs k C NouTH paBen
HY/T10. 3TO 03HAYAET, YTO €C/IH BECTH OTCYET N0 BpeMenH Llisapu-
UMb/, CKOPOCTD ACTPOHABTA HAMHOIO GONbLIE CKOPOCTH CBETA
1 npubnuxaercs k GeckoneuHocTH! Yunep obwscuser, 4o Bpe-
ms LlBapuinnbaa — 3to He coscem NpaBUIbHBIH «BLIGOPY KOOp-
AHHAT B JAHHOM Clly4ae. Y HEro eCTh /1BA HEIOCTATKa, KOTOpbIE
3AKNIOYAKOTCS B CEYIOLEM:

«...1)B dakre, 40 t NpuGTMKaeTes k © Ha onpefeneHHOM
y4acrke aBwkeHus; 2) B gakre, 4To t B pesynsrare sTOr0
YMCHBILIAETCS, B TO BPEMS KaK T MPOJO/LKAET BOIPACTATHY.

Yunep ynorpe6nser cnoso «BbI0OPY, 4TOOBI NOKa3aTh, YyTO
Bpenms LLlsapuimnnbia aensercs npocto npeamerom NPoH3BONE-
HOIO TEOPETHHECKONO PEIICHIS, HE UMEIOLLIEN0 HENOCPEACTBEH-
HOMH CBA3M C QU3HYECKUMN H3MepeHHaMI. OHaKo, KaK § yie
TOBOPHN B pa3fiesie 9 B KOMMEHTApHH K ypaBHeHuio (10), Bpems
[sapuwunbaa HMeeT HeTkuii GHIUIECKHiT CMBICT. OHO MOKA3bI-
BACT CBA3L MEXKY MECTHBIMHM HACAMU U YaCAMM Ha JaNeKoM pac-
CTOAHHH HITH MEXULY CKOPOCTHLIO (PH3HYECKHUX NPOLIECCOB U Yaca-
MU, HE NOJBEPKEHHBIMH BAMAHUIO rpaBuTaund. Hanpumep, oo
MONET CKA3aTh HAM, YTO BHHT aCTPOHABT Ha BHELUHEH CTOpOHe
TOPH30HTA COBBITHIE, HAXOMACE BHYTPH Hero:

..M OH BUIHT (TaK KaK CBET MOMXET NPOHHKATh BHYTpb
FOPH3OHTA), YTO CTPEIIKH YACOB ACTPOHOMA BCE elle npo-
AOMKAKT IBHraTbCA ¢ TAKOH CKOPOCTLIO, YTO CIMBAIOTCS B
pacnibislieecs natHo. OH npoaospkaeT HaBAIOAATD 33 HUMU
M BHIWT, 4T0 OHH HAYHHAIOT 3aMEIATL CBOH XON: Teneps
YHE MOAKHO PACCMOTPETD, YTO OHU O4EHB GBICTPO IBHXKYTCA
npomug Yacogou cmpenxu. OH BUIHT, YTO Yackl OTMEPUIH
OTPOMHBIH NPOMEXYTOK BpEMEHH, NPEXe YeM OH nepecek
NOPH3OHT cOGBITHIA, HO Teneps 3TOT NMPOMENYTOK CoKpaina-
ercs. [1o Mepe nposBuskeHus actponasTa or TOPU30HTA CO-
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ObITH HaChl aCTPOHOMa 3aMenNIAIOT CBOl XOZ 10 HOpMab-
HOM CKOPOCTH, HO Bce ele NPONOJKAIOT HIOTH NPOTHB Ya-
COBOH CTpenkH. Yack! acTpoHaeTa Ha ero PYKe nokassiBa-
10T 12-05. OH BMAMT, YTO aCTPOHOM OTXOAMT OT TeNeckona
M NATHTCA K ABEPH. Hackonbko acTpoHasT MoxkeT BHaeTs,
Bpems Bo Bcel Beenenwoii 3a npenenamn ropnsonTa cobbi-
THii ABWXETCH B 0b6pamuyio Ccmopouy».

B 6enoit avipe 310 hanTacTHueckoe MYTEWEeCTBHE MPOHCX0-
auT B o6parHom Hanpaenenun. Ha PHCYHKe 7 NOKAa3aH IyTh acTpo-
HABTA B NPOCTPAHCTBE-BPEMEHH, Koraa Genas Abipa BLITANKHBAET
€T0 32 Mpe/ieNbl CBOETO NOPH30HTA COOBITHIA,

A

c r

[ TR — T |

B (at—e0)
Puc. 7. Acrponasr, noxunaoumii Genyio neipy.

Ceer u BemiecTso He MOTyT nonacTs B Genyio abipy H3BHe
H€Pe3 rOpH3OHT COGBITHIA, NO3TOMY aCTPOHABT He MOMeT BHIETHL
BHEWHIOIO Beenennylo. OntHako acTpoHom m3she TOpPH30HTA CO-
GbITHii ACHO BUAMT acTpoHasTa, NOCKOJIbKY CBET H BELIECTBO MO-
TYT BLUICTATh H NCHCTBHTENILHO BLUIETAIOT 33 FOPH3OHT COOBITHI],
Kak u Ha npenbiaymenm prcymke, CTPeNIKH NMOKa3LIBAIOT HaNpag-
JICHHE yBenuieHns coGeTBeHHOrO BpeMeHn — ot A k B u nanee k
C. Y onare-Taku, 4To6b1 BHIHTH 32 npeaensl FropU3oHTa CoObITHI,
aCTPOHABTY NOHANOGHTCA NINIL KOHEYHBIT TIPOMEXYTOK BpEMEHH.
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Japaiite npeacTaBuM, 4TO aCTPOHABT MO rpadHKy HOMKEH
AOCTHYb rOpU30HTA cobbITHIA B 12-00 nonomyHouH cornacko no-
Ka3aHUAM ero Hapy4HbIX 4acoB. Bor kak o onuiwer 310:

«Korna acTpoHaBT HaYHHAET CBOE MyTellecTBHe U3 benoil
AbIPbI, M034/11 HENO APKUIA CBET, 4 Nepe/l HUM, KAK YepHas cTe-
Ha, — ropU30HT cobbiTuii. [To Mepe npubnuikeHUs K cTeHe oH
CIIEAMT 3@ CBOHMM YaCaMH, KOTOpPbIE MOKassIBaroT 11-59. Ye-
Pe3 MHHYTY, KOTZIa ero 4Yackl nokaseiBatoT 12-00, o nepece-
KaeT rOpu3OHT cobbrTuil. OH He oLtywaeT HuYero ocobeHHo-
10, HO BHE3aMHO BUMT BCIO 38e3aHY10 Beenennyio 3a npene-
NamMH ropu3oHTa cobbiTuii. Mosaau oH Bee etue BUAMT ApKuit
cBeT. [19715 B Teneckon Ha yack! aCTPOHOMA B 06CepBaTOpHH,
OH HalMIONAET, KAK UX CTPe/IKH JABHXICYTCS O4EHb BBICTPO Mo
4acoBO#i CTPEJIKE, & CaM ACTPOHOM O4YeHb GbICTPO MepeMewa-
ercs no o6cepearopun. OrsHYBLUIKCH BOKDYT, ACTPOHABT BH-
AuT, 41O Bea BeenetHas nBHKeTCH, CIOBHO B peXHMe YCKo-
PEHHO NePeMOTKH, U oueHb GbicTpo crapeert. [Mo Mepe yaa-
JIEHHA OT TOPU30HTA COOLITHIA, ACTPOHABT BUAMT, YTO Yachl
acTPOHOMa 3aMENAIOT CBOH TeMNn 10 HOPMANBHOI ckopo-
cTH. [To npubeiTHH B 06CEpBATOPHIO OH BUAMT, YTO €0 Yackl
H Hackl aCTPOHOMA HAYT € OIMHAKOBOH CKOPOCTBLION.
ACTPOHABT BHIIMT, 4TO aCTPOHOM OUYeHBb CHILHO MOCTApen.
ACTPOHOM TOXE OTMEHaeT HEKOTOpbiE CTPAHHOCTH H OBOPHT
aCTPOHABTY, YTO TOT COBCEM HE H3MeHUICA. OHU HEMHOTO CMIOPAT,
a 3areM NPHXOAAT K MHEHHIO, 4TO Genbie U YepHbie AbIPLI TBOPAT
€O BpeMEHEM CTpaHHbIe BelH, 0coGeHHO BOAU3M ropU3oHTa co-
GuiTii. Ho kakumu Gbl CTPAHHBLIMU OHH HU KA3AHCh, MX cyue-
CTBOBAHHE BOIMOXHO — COMMACHO NMOCNENAHHUM AAHHBIM JKCTIEpH-
MEHTaNbHOH U TeopeTHyeckor Quanku. Ecnu Beenennas orpa-
HHYEHA U B NPOLIIOM MpeTeprnena paclikpeHHe, TO BCe 3TH «MC-
KaieHHA BpEMEHH» B ee HeTopuH Gbinu Henabexxbl. M kpeatyo-
HHCTBI HE NPeHeGperaloT HUMMU, NOTOMY YTO OHH CBHIETENLCTBY-
0T B MOAb3Y TEOPHH Monoaoro Bo3pacta Beenennoii.

13. YTO NPOUCXOAUT BHYTPU
MATEPUANILHOW COEPBI?

Hrak, ecnu Beenennas orpaHuyeHa u B npouLioM npetepe-
na paciiMpeHue, TO B Havane ee HCTOpHM GBI Takoii nepuon, kor-
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Aa BcA ee Marepus Gbula cocpenoTouena BHYTPH rOpH30HTa co-
6bITHIf — noka He nocTHma pasmepa B 450 MHITHOHOR CBETOBLIX
€T u3 ypaeHexus (14). Ha npotsxkeHun 21oro TiepHoaa Bpeme-
HH MeTpuka Llsapuwnnbaa qna BakyyMma (ypaenenue (13)) neii-
CTBOBana BO BCEM TYCTOM NPOCTpaHCTBe, MexIY MarepHeii u ro-
PH30HTOM cobbITHIA, a Takke 3a ero npenenamu. Ho B kaxoii-to
MOMEHT pacluvpenua HauGonee ynanennas Marepus npubnnzu-
Jlack K ropn3oHTy coGbiThit. Janee Marephs ctana pacnpocTpa-
HATBCA 38 TOPM3OHT COOBITHI, KOTOPBII B pesynETaTe 3Toro cran
cyxarses. Ho uto6bl weTko nons s, yto NPOHCXOANT BHYTPH rpa-
HHLL MATEPHH, HAM HY)XKHA APYras METPUKA, OTHYHAS OT ypaBHe-
Hus (13). Dot pasnen nocesmen Takoii METPHKE H paccMoTpe-
HHIO HEKOTODBLIX ee cleACcTBHil.

K momenty, korza Marephs J0CTHraeT ropH30HTa COBLITHIA,
GonbluyIo ee YacTh Mbl MOeM PaccMaTpHBaTh KaK «MbLib»: MHO-
?KECTBO CKOTUIEHHIT MAaTEPHH HAXOAATCA Ha GOJTbILIOM paccTosaHmnm
Apyr OT npyra, u noaromy cnaGo B3aHMOACHCTBYI0T Mekay co-
Goit. Muorue aBTOpLI 00LUEH TEOPHH OTHOCHTENBHOCTH paccMma-
TPHBAKOT KOJ1J1aNc OAHOPOAHO NbIIeBol chepel, BeywHii k 06-
Pa30BaHHIO YepHOH abipsi [29, ¢. 316-321 1, [48, c. 342-349). Di
K€ yPaBHEHHA NPUMEHNMBI K HALIEMY CTyHalo ¢ OIHOPOAHOM MNbi-
neobpasHoii cepoil, pacumpsiowetics u3 Genol nuipel, — 3a Hc-
K/HOYCHHEM TOT0, YTO BCE JIBHKEHHE NPOHCXOHT B oGpaTHOM Ha-
npasnennn [29. c. 320]. Tlostomy Mbl Moskem MCMONb30BaTL Ty
7K€ METPHKY, YTO H 3TH yueHble,

B >tux paGotax nokasano, uro BHYTpR cepsl neficTayer me-
TPHKa, noumu WACHTHYHAR METPHKe PoGeprcona-Yokepa (ypas-
Henne (5)) npn k =1. B conposoxaatometi CHCTEME KOOpAHHAT
(M.7) ypasuenna (5) onpenenum Ty KaK conposoknatouyo pa-
AHaNLHYIO KOOPIMHATY TpaHHub cepsl. Torna METpHKa ypas-
HEHHA (5) BepHa ana 3Hauennii 1 = n,. Ipasna, umeercs ogno
OHEHb CYleCTBEHHOE OTHuMe. B To Bpems xak as 6esrpanuy-
HO# BceneHHoi PoBeprcona-Yokepa nauano otcuera MOKET Haxo-
IMThCA B 1060M MecTe, 3aech Hayaio CHCTEMbI KDOPAHHAT donoic-
Ho Bbimb 6 yenmpe cdepbl 1 HUME Gonbue, OnHako o oTHowe-
HHIO K UEHTPY cepbl MHOTHE SBNEHHS SynyT Takumu ke, kax n
B0 BeeneHHo PoGeprcona-Yoxkepa.

C BHewHeii cToponsi cepsi nomkna DeiiCTBOBATL METPHKa,
WAeHTHYHan MeTpuxe LlIBapummnea, Ypasxenne (13). Ioatomy
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| HaTrpaHMIIe MaTEpHH NPH I = I, B METPUKe Ilsapuwmnbaa u npu
N =1, B MeTpuke Pobeprcon-Yokepa 5TH aBa pemeHns nomx-
_ HBl coBnaparte. Ho, Tak kak 3TH e MeTpuku MCMONB3YIOT pas-
HBIE THIB! KOOPIMHAT, Mbl IOMKHBI KOHBEPTHPOBATS OIHY H3 Me-
TPHK B IpyTYI0 CHCTEMY KOOPAHHAT. JINA HALIMX Lie/ieil HaM Hyk-
HO MEePeBeCTH METPHKY BHYTPH chephl B koopauuars [llsapu-
uwnibga (r,t). S 3uaro nuws OBYX aBTOpPOB, KOTOpbIe npoaena-
M 3Ty npouenypy, — 310 Crusen BaiinGepr [48, c. 345-346] u
Ockap Knaiin [28, c. 67-72]. Maremaruueckui annapar Knsii-
Ha CeroiH HECKOMBKO ycTapesi, Gonee coBpeMenHEIit noaxos no-
kasaH B pabore [29, c. 309-320). Ho ero maremaTtuka BepHa, ero
npencraeneHye 1 Gopma 3amucu Gonsile NOAXOAAT K HALIHM 3a-
nauam. K coxanenuio, crares Knaiiua usfana Ha HeMelkoM s3ni-
Ke, H, HACKOJILKO 5 3Hal0, ee aHMHUiiCKuil nepeBon HUIIe He Wana-
Bancs. Sl cam nepesen Ha aHMIHIACKHIl MHTepecylOWMe HAC pa3-
Aenbi v Gyt paj, ecliu Moii NepeBoA MPHroAUTCS B paboTe BeeM,
KOMY 370 Heobxoaumo [28].
Tak xe, kak u LlIBapuwmnes, Knsiin nogcrapun koCMONOrH-
YECKYI0 KOHCTAHTY A, paBHYIO HY/IO, B ypaBHeHus DiiHweiina
(3) u nonyuun pewenue B BUAE cneayromeii METPHKH:

ds’ = Bc’dt® — adr’® - r?dQ?, (16)
rae o U B — 310 ByHKUHH, NOAPOGHO ONUCaHHbIE HibKe. BuyTpu
cepel npu r < r, MBI HMeeM:

3c?

8nGp,

1
Ty e = (17 a, 6)

_1—a°r

Kak 1 B npensutyiux ypasrenusx, a —31o paguyc KPHBH3HBI
MPOCTPAHCTBA, KOTOPbIA MEHAETCA B 3ABUCHMOCTH OT COBCTBEH-
HoOro BpemMeHH T. IIpu 3THX YCIOBHAX & AOCTHIHET MAKCHMATb-
HOTO 3HaY€HHA a,, KOTOpOe CBA3LIBAECTCA ypaBHenueM (17 6) ¢
MHHHUMAILHOH LTOTHOCTBIO MaTepHH P, HMEIOUIeH MecTo npu
MaKCUManbHOM a . YpasHeHus (6) u (8) 3ech Takke npHMeHu-
MBI, TAK YTO MOKHO HCMO/B30BaTh HX A NONYYEHUA P, B Tep-
MHHAX MONHOH Macchl M U 1],.
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Ha pucynxke 8 noxasaua TEOMETPHA OTrpaHHYeHHO#H Becenen
HOH, onucaHHOMH ypaBHeHHAMH (16) u (17), ¢ ucnonb3osannem
AOTIONHHTENLHOTO H3MEPEHUA W H (DHKCHDOBaHHS yrna ¢ . Kak
H Ha PHCYHKe 1, yron 0 — 3710 konuuecteo 06opoTos Bokpyr ocn
w. Panuyc 1, nokaspisaer TPaHHL pacripenesieHHs MaTephi.
0603Ha4€eHKYI0 ConyTCTBylOmEHH koopauHaro# 1), . Pacnonoske-
HHE Ha4ana CHCTEMbI KOOPIMHAT TOYKH OTCYETa Heflbas HHKY1)
CABHIaTh; OHO AOMKHO HAXOAHTLCA B LIEHTpe pacnpenenexus ma-
TCPHH, KaK NoKasaHo Ha pucyke. Bo Beex npyrux cyyasx npo-
CTPAHCTBO BHYTDH T, , COIMACHO METpPHKe Pobeprcona-Yoxepa, sb-
JIETCA NPOCTO CEKTOPOM rHnepedepsl, NOKa3aHHOH Ha PHCYHKe
1. BHyTpH chepbi cobemeennoe paccmosnue [48, c. 415, ypasne-
Hue (14.2.21)] spons TIOBEPXHOCTH runepcdepsl B J1060# B3ATLI
MOMEHT cO6CTBEHHOTO BpeMeHH Oyner pasHo ay, .

w
0

gﬂ

Paguyc r

HOOpAUHaT

Puc. 8. leometpus orpanuuentoro MpOCTpaHCTBa:

3a npenenamu paanyca fo MPOCTPAHCTBO COOTBETCTRYET Me-
Tphke LLsapmunneaa. Cxoncteo PHCYHKOB 8 1 5 npuGnM3HTENIDL-
HO, HO OYeHb BaKHO 11 Hac. Jlpyroii Kxo3pdHUMEHT U3 ypaBHe-
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(16) OTHOCHTCA KO BPEMEHH, U MOITOMY NPEACT3BAAET Ans
Gonbuuuii uurepec. Bot oH:

(18)

=

Yrobbl paciuMdpoBarsh 3TO 3aMBIC/IOBATOE BLIPAXKEHHE, CTO-
' AT HANOMHHTB, 4TO 1| H 1], ABNAIOTCA COITYTCTBYIOUHMH KOOp-
JMHATAMU, HAMPHUMEpP, FaNakTHKH W FPaHHLbLI cdepbl COOTBET-
CTBEHHO. JIns ranakTHku eMHCTBEHHOH NMepeMeHHoil B ypaBHe-
HHH, KOTOpas 3aBUCUT OT cOOCTBEHHOTO BpeMEHH, ABNAETCA pa-
. MYC KPHBM3HBI & , KOTOPbIi BCEraa paBeH WU MEHbILE, YEM 2.

Ipu onpeneseHHBIX KOMOMHAUMAX T M @ wucnuTens Oyaer pa-
~ BEH HYNI0, MO3TOMY peaibHble 4aChl OCTAHOBATCH MpPH COOTBET-
CTBYIOLLMX PaJHycax U BpeMeHH.

Ceiiyac HaM HeoOXOAMMO HAIiTH 3aBUCUMOCTE pPafiHyca KpH-
BU3HBLI @ cepbl MaTepHH oT cobcTBEHHOro BpemeHH T . Jlna ciy-
yas, Koraa KocMonordueckas koHetawra A =0, MHOrHe aBTopbl
[27. c. 320, 321] nony4ator a(T) M3 NONEBBLIX ypanﬂe!mii Diin-
wreiina (3). B nanHOM cnyvae ynobHee ucnons3osars 1(a):

a
=% 2 Arccos| 2——1|+2 ol » (192, 0)
n 4, 4 3

a
rge 1T, =—, 3AeCk A HCMONb3IYID MONOKUTENbHBIH  3HAK
C

Ans  Konancupymoweil cdepbl M OTPHUATENbHBIA 3HAK ans
pacwupstoweiics cdepot.

Ha pucynke 9 nokasaHa KpHBas, OMHCAHHAA ypaBHEHHEM
(19),— unknonaa. B nepoii yacTu KpUBOIH BUAHO, KAK PajIMyC KpU-
BH3HbI @ YBENUYUBAETCA OT HYA MPU COOCTBEHHOM BPEMEHH — T,
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cobcrsenHoe
BpeMnA

x 3 -

Puc. 9. Paciunpenne u cxarne ceps.

PaANYC KPUBH3HBI

A0 CBOET0 MAKCHMaNLHOTO 3Ha4eHus a, npu T =0 . TIpu oTcyT-
CTBHH Kakoro-nubo BMewmaTensCcTea H3BHE cipepa Gynet nponosn-
#KATH H3MEHATLCA B NPABOH 4acTH KPHBOI, KONNAncHpys B CHHry-
JIAPHOCTL B COOCTBEHHOM BpeMeHH + T, . Takum o6pazom, ce-
Pa HA4HET CBOE CyluecTBOBaHMe kak Genas Abipa H €O BpemeHeM
NPEBPATHTCA B YEPHYIO ABIPY.

Knaitn Buumcinn, uto 3a Bpems Ulsapuumneaa t neiesas
cepa Konnancupyer oT MakCHMaNLHOTO panuyca KpHBH3HbI a,,
(ans spemenn Llsapummnsaa t = 0) no 6onee Manoro 3HaueHmns
panyca KpuBH3HbI a . 51 paccumTan 310 BhIpaxeHue WA oGpar-
HOM CHTyaumumn: HalfTH Bpems t, 3a KkoTopoe cepa pacimpuTca
OT pajaHyca KpHBH3HLI @ 0 MAKCHMaJIbHOTO PaiMyca KPHBH3HbI
a, . 51 npunan onpenenenue Knsiina t = 0 kax BPEMEHH, B KOTO-
POC pazyC KPUBH3HBI IOCTHTAET MAaKCHMYMa; TaKUM 06pasoM,
BPEM3A 110 5TOr0 MOMEHTA CHHTACM BENHYHHOH OTPHLATENLHOM.
H3menus cnerka Tepmunonoruio Knsiina, TIoJTy4aeM creayroniee
BbipaxkeHne ans Bpemenu llsapiununbaa:

ey | B G+b), & [1+3b’Ym ]
t t“[l+b" bg(ﬁ-b)+l—gz+[l+b2 Iz Arctan( J

(20)

TNapamerpbi t,,£ u b B nannom YPaBHEHHUH onpezensem
cneayoumm obpazom:
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tnE-—_§°_ QE a, l_.rlq‘.l2 -1
cyl-n; %“ﬂiul*'ﬂ2
Mo

b

n

: (21 2,6, B)
VI-mg

Hopmanusytowuii napametp t, ansercs KOHCTAHTOI, uMeeT

| Pa3MEPHOCTL BpeMeHH, U OH GOMbllle, YeM BpeMs, HEOGXOTHMOe
. CBeTY, YTOOkI peojioNeTs paccTosHKe a, . [apametp & — 310 Ges-

PpasMepHad nepeMeHHas, yBEIUYMBAIOIAACS 110 MEPE YBETHYECHHS
paauyca KpUBH3HEI 2 B coGcTBEHHOM Bpemen. [lapamerp b ap-
NA€TCA KOHCTaHTOM. HanomuHalo, 4to ) — 310 conyTeTRyIOWwas
pajuanbHas KOOPAMHATA W OHa paBHa r/a ; 1), —3T0 3HaYeHUe 1|
AU rpaHHLIBLl MaTepUH, paBHoe I, /a . Ha pucynke 10 npegcras-
neHa auarpamma ypasxerus (20) ¢ panuycom matepuu 1, =0,5.

CrntowHas KpUBAs MOKA3BIBAET PEATLHYIO YACTh HOpMATH-
30BaHHOrO Bpemenu Lllsapumunena t/t, B uentpe Beenennoi,
T.e. npu 1 = 0. [lyHKTHPHAs KpUBas NOKa3bIBaeT t/t, HA rpaHu-
ue chepbl MaTepuu, T.e. ipu N = 1), = 0,5. OGparwTe BHUMaHKe,
UTO M0 Mepe yBe/IH4eHHA (HaKTopa paciuperus a/a, 1o Iuave-
Hust 0,25 MyHKTHPHASA KPHBAA CTPEMUTCS K MHHYC GECKOHEYHOCTH

0.2 04 0.6 0.8
T T T T

noKasaTens pacwupexus a/a,

-1F
Bpemna
t/t,

Puc. 10. Bpems [lIBapuiumnsia 8 ABYX TOUKAX.
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H BO3BpalaeTca 00PaTHO, TOUHO TaK e, Kak Ha pucyHke 7. Jrto
MOMEHT pacliMpeHHs, Kora ropH3oHT cobbiTil nocTuraet rpa-
HHUBL YyTh Mo3kKe B Xofie pacuiupeHus, npu a/a, =0,35, korna
TOPH30HT COOLITHI NOCTHIAET LEHTPA, CIJIOLLHAA KPHBAs Takke
CTPEMHTCA K MHHYC GECKOHEYHOCTH M BO3BpaILAETCA 0OpaTHO.
BuyTpy ropuzonTa coObiThii Bpema LllBapiuunnbia Toxke Hme-
€T OTHOCHTE/ILHO MaJyl0, HO HE PaBHYIO HYIIO MHHMYIO KOMIO-
HeHTy. TpakToBKa MHMMOIO HHTEpBasa B pasnene 3 (ckopee npo-
CTPAHCTBEHHOTO, YeM BPEMEHHOIO) NPEANoNaraeT, YTo 3Ta MHH-
Mas 4acTb BHOCHT CBO# BKJIaJL B NPOLIECC PaCLIMPEHHSA NPOCTpaH-
CTBa BHYTPH FOPH30HTa COOLITHIA.

XoT#a cniowHas U MYyHKTHPHAA KPHBbIE CXONATCA B Hauasle il
B KOHLIE PACLUHPEHHA, OHH 3HAUMTENLHO OTIIHYAIOTCA APYT OT ApY-
ra. [lyHKTHpHas TMHHA CTPEMUTCH K MHHYC BECKOHEUHOCTH NpH
MEHbLIEM 3HAUEHHN a/a  , YEM CIUIOIIHASA, TIOTOMY YTO FTOPH3OHT
coObITHII MOCTHraeT rpaHHLLI MaTEPHH DbICTpee, YEM €€ LIEHTpa.

Tlocne Toro Kak ropH30HT cOObLITHI AOCTHT™ LEHTPa, MYHKTHP-
HaA KPHBas WAET 3HAUMTENILHO BhILE CIUIOWHOH JIHHHK 110 ca-
MOrO KOHLa paciinpenus. OTnuune 3THX ABYX THHHUI OTpajkaeT
Sonswyio pasuuuy Bo Bpemenn Llsapuwnnsaa. B Teuenne nou-
TH BCEro pacliMpeHHs BHewHMe vacth Beenennoii BynyT crap-
e, eM ee BHyTPEeHHAA 4acTb. B onpeneneHHblii MOMEHT pacium-
PEHHA Pa3sHHLA B BO3PACTE CTAHCT NPONOPUHOHANILHOH paccTon-
HHIO OT LEHTpa.

Ha pucynke 11 nokaszano, kak pa3nnua s sospacte, (1) —t(0)
3aBUCHT OT cOGCTBEHHOIO paccToAHMA (CM. pHcyHok 8). B nanHOM
PHCYHKe BCE 3HAUEHHMA COBMECTHMBI € T, = 20 MHIIHapAOB CBe-
ToBbIX NET, M, =0,5 n a/a, =0,4: a, =40 munnuapnos cee-
TOBbIX JieT, 1, = 46,2 munnnapaa net v a =16 munnnapnos cee-
ToBBIX JieT. KpuBas umeeT pasnnuneie GopMBI MPH APYTHX NOKa-
3areNaxX pacliupeHns, Ho obluee yBennueHne Bo3pacTa 10 MUn-
JIHApIOB CBETOBBIX JIET NMPH GONBLINX PACCTOAHHAX CYLIECTBYET
B TEUEHHE NOYTH BCEr0 PacLINPEHHUA NOCAE TOro, KaK ropu3oHT
cobbITHIi DocTHT 3eMan.

Tonbko okono ropusoHTa cobbITHI CKOPOCTL CBETa NO CH-
cteme koopauHar LLsapummnena 6yner 6nnzkoii k ¢ . Takum 06-
pasoM, 3Th Gonbluve 3HaueHHs Bpemenn LlBapuumneaa ganyT
CBETY BpeMs npeoaonets GonbUIYIO YacTh OFPOMHOTO PaccToR-
HHA 10 Hac (a MOXKET, H BCE 3TO PacCTOAHHE) BO BPEMA paciunpe-
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Puc. 11. CooTHOLIEHUE BO3PACTA U PACCTOAHMA OT 3eMIIH.

Hus. Ecnu paciumpenie MoxeT npoUCXofuTs 3a mecTs aHeil 3eM-
HOrO BPEMEHH, TO Mbl HMEEM, 10 KpaiiHeit Mepe, npuGnusurens-
Hoe peteHue NpoGiaemsl HAGMIONEHUS raANAKTUK C TOYKH 3peHUs
Monozoro Bo3pacta 3emnu. YpaeHenue (19 6) nokaseisaet, 4To
KOrla KOCMONIOrMYECKAs KOHCTanTa A paBHa HY/IO, paclumpe-
Hue GyzieT oueHb MeaeHHbIM. OIHAKO KOCMOJIOrH JABHO 3HAIOT,
uTo Gonbluoe 3HauYeHHE A, COOTBETCTBYIOLIEE GonbloMy Mexa-
HHYECKOMY HAMNPKEHHIO NPUMEHHTENBHO K MPOCTPAHCTBRY, 3Ha-
YHTENBHO ycKopaeT paciuupenue [32]. Kak a yxe ropopun B pas-
Aene 5, He CYLIECTBYET TAKOro 3aK0HA (GH3UKH, KOTOpbI NpensT-
CcTBOBAN Gbi pacuIMpeHHIO MPOTeKaTh GbICTpee, YeM CKOPOCTS CBe-
Ta. B naHHoM cyuae, Ham cnenyer o6partuts ocoGoe BHHMaHKe
Ha 0606weHHbIi BUA ypasHenuit (17) — (21) ana cnywas, xoraa
A ue pagHa Hymo. S janeko NPOABUHYNCA B PeLlIEHUU 3TOH Ma-
TemaTu4eckoii npobaemsl, Ho 1o 30 mas 1994 rona we ycnen ero
3aKOHYUTH. YPaBHEHHA B JAHHOM pa3fieNie He ABNAIOTCA TOYHBIM
petiieHHeM 3T0i Npobaemsl, HO OHH MPE/NONArAlOT, YTO TAKHE pe-
WEHHS CYIECTRYIOT, U B 061MX YepTax HAMEYAIOT NYTs K ee pas-
peeHuto. 5 cuuTalo, 4To B 0GUIEM BUAE Y HAC ECTh OTBET Ha BO-
npoc 0 BpeMEHH pacnpocTpaHeHus CBeTa.
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14. KPACHOE CMELLEHME
M KOCMWUYECKMA MUKPOBO/IHOBbIN ®OH

Muorue asTope! nokassiBaioT, kak MeTpuka PobepcToHa-
Yokepa — ypasHeHue (5) — IPHBOANT K KPACHOMY CMELLEHHIO ITHH
BOJIH 2/IEKTPOMArHHTHOIO H3JTy4€HNA BO BpeMa paclunpeHna Bee-
nenHoH [48, c. 415-418]. Tak kak aHa/OTHYHAA METPHKA TIPHMe-
HAETCA K HAlleMY OrpaHHYEHHOMY NPOCTPAHCTBY C HAYANOM CH-
CTEMbI KOOPIIMHAT B LIEHTPE (CM. HauanbHble maparpagbl npeasl-
AYLUErO pasiena), Mbl MOYKEM HCTIONL30BATL TE XKE PE3y ILTATh! 1A
OMpEAENeHHA KpaCHOTO CMELIEHHA, HabTI0AaeMOro H3 LiEHTpa:

A =8 (22)
A, a
3neck A, # A, ABAAIOTCA, COOTBETCTBEHHO, JUIHHAMM BOMTH
CBETA NPH HCTIYCKAHHH H NIPHEME; &, H &, — 3TO, COOTBETCTBEH-
HO, ANy Chi KDHBH3HBI BCENEHHOMH B MOMEHT HCITyCKAHMS H NPH-
€Ma. ACTPOHOMBI 4acTo OTIPENENAIOT KPACHOE CMELEHHE B Tep-
MHaX bg3pa3MeEpHOro napameTpa z ., KOTOPbIi ONpPENENsIOT KAk
A, =A,)/ ), npueons ypasHenve (22) k Buay:

22221, (23)

51 Toke nonyuus 3TH pesynsTath M3 MeTpuky Kiniina, ypas-
Henwe (16). B pacwmpsioueics Beenienoii a, Gonbie, yem a,,
noatomy A, Gonbiie A, ¥ napaMeTp Z KPACHOIO CMELEHNA HME-
€T NONOXKHUTENbHBIA 3HaK. OGpaTHTe BHUMaHHe, 4TO 3TH ypaBHe-
HHA COBCEM HE 3aBHCAT OT CKOPOCTH, NOITOMY AaHHbiil sddexT
HE MOXKET ObITh cMeleHneM Jlonnepa, Kak f yiKe 0GLACHAN B pas-
nene 5. Hanpotue, 310T 3¢dext BO3HMKACT NOAHOCTHIO 38 CUeT
H3MEHEHHA PaQHyca KPHBH3HBI MPOCTPAHCTBA, B TO BPeMs Kak
(oTonbl HaxonaTcs & nymu. Ecnu paccMaTpHBaTh cBeT kak Bo-
HBbl, NEPEMEILAIOLUHECSH 1O JINCTY PE3HHbI, TO 3TH YPaBHEHHS NO-
Ka3blBaloT, YTO OJHOBPEMEHHO C PACTATHBAHHEM PE3MHbI GyayT
PacTArMBaTLCA H UIMHBI BOJIH. DT0 YpaBHEHHE NOKa3bIBAET, YTO
KO PHLUHEHT PACTAIKEHHA HE UMECT HHYENO OBLIETO ¢ BEJTHYH-
HOH KPAacHOrO CMELIEHHS, KOTOPOE 3aBHCHT TOJILKO OT HAa/IbHO-
T0 H KOHEYHOTO 3HAYEeHHA a . JInA KpacHOro cMeleHns He nMe-
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€T 3HAYESHHA, MPOHU30LLLNO0 paclIHPEeHHE 3a ABaALIATH anuapﬂon
JIET WY 33 WECTb AHeH.

B 1929 rogy Dasun Xab6n oGHapyui, 4TO KpacHOE CMellie-
HHME CBETA OT raNaKTHK NPUONH3UTENBHO NPONOPUHOHANIBHO HX
paccTosHMIO 10 3emau 1 [26]:

= E1'. (24)
c

Kak a1 yae ynomuHan B paigene |, HSCMOTpA Ha HEKOTOpLIE
MCK/IIOYEHUS, B 3TOM MPOCMATPHBaeTCA YeTkas TeHaeHuus. [la-
pametp H HaswiBalotT nocmosnnoii Xa66na. B nawm gHu actpo-
HOMBI MOTYT W3MepaTh Gonbluve pacCTOAHHA NMUIUL ¢ ABYKpaT-
HO# TOYHOCTBIO, MO3TOMY OHH HE MOTYT TOYHEE ONpeieNuTh Nno-
crosHHyto Xab6na. Ho kakoBo Gbl HH GbUIO TOUHOE paccTOsAHUE
[0 3THX FAIAaKTHK, U371araeMas MHOIO KOCMOJIOMHA ACHO MOKa3sbl-
BAET, YTO AJIAKTHKH JIeHCTBUTENILHO HAXOAWIHCh HA OMPOMHBIX
PacCTOAHUAX OT HAC, KOrAA W3NYYeHHbIl UMM CBET Haya cBoe
nyTeuwecTBre K HaM. OHa TakoKe MOKA3bIBAET, YTO BEJTHYMHA pac-
LHPEHHSA NMPOCTPAHCTBA MEXKAY MCIYyCKAHHEM H NPHEMOM CBETa
6biNa MpUMEpPHO TAKOI e, KAK H C TOYKH 3peHHA CTaHOAPTHOH
Teopuu. He yrnyGnsasce B neGpu MareMaTiecKHX pacyeToB, Mbl
MOXEM CKa3aTh, YTO 3HaYeHHe nocToaHHoil Xa66na, npuseaeH-
HOE B AaHHOI TeopuH, OyAeT MOYTH TAKHM XKeE, KaK H BbIABNEH-
Hoe B HabmoneHuax.

Ml yrie NOAOLLTH K TPEThEMY MYHKTY U3 MOEr0 CMHCKa Kpy -
HOMACLUTAOHBIX ABNEHHI, TPeOyIOIMX pa3bACHEHUS, — K KOCMU-
4EeCKOMY MHUKpPOBOHOBOMY (oHOBOMY unmy4eHHio. MHorue as-
Topsl [49, c. 533, ypaBHenue (15.6.17)] onucuiBaloT €ro BO3HUK-
HOBEHHeE clely oM 06paszoM: eclii BCeleHHas ¢ paiHyCcoM KpH-~
BU3HBI @, HAMO/HEHA TEIUIOBBIM H3NyyeHUeM ¢ Temneparypoii T,,
TO KOFa BCENEHHAs PacIWPHTCA 10 PAAHYCa KPHBH3HBI @, , 3)-
(peKT paciMpeHHa, KOTOPBIi BLI3BAN KPACHOE CMELIEHHE CBETO-
BbIX BOJIH, MPUBEIET U K KPACHOMY CMELIEHHIO TEMNOBLIX BOJH.
3TO CHUIUT TEMMEPATYPY TETIOBOrO H3JY4eHHs 10 YpoBHs T, :

Lat

A 25
T a, (25)
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Takum o6pazom, ecnu Mononas Bcenennas Guuta Hanonwe-
Ha ONIHOPOJHBIM TEMNIOBEIM MITYHEHHEM C BBICOKOH Temnepary-
POH, TO Npu pacunpernn OTPaHHYE€HHOTO NMPOCTPAHCTBA BO3HHK
661 Takoil sie HH3KOTEMNEPATYPHLIH MUKPOBONHOBLII doH, koto-
Puiit MBI HaBntonaem ceroans, Crenyiowmnit pasnen MOKAa3LIBaeT,
HTO Takoe H3Ny4yeHHe B Mononoit Beenennoii — 3aKOHOMEPHBIii
Pe3yNETaT COOBITHIA, OMHCaHHbIX B Kh#re Boitus.

15. PEKOHCTPYKLIMA HEKOTOPBIX
COBbITUI COTBOPEHMA

Hagaiite npuzosem Ha nomouls BooGpaxenue u cmogenn-
PYEM HEKOTOpble coObITHA Hegenn Corsopenns, HCIONL3YA Kak
Gubnetickyio, Tak HayuHyio uHopmaumio, UHorma nna o6m-
ACHEHNA OTAENbHBIX AeTaneli a Gyny BbIHYXKIEH npuberarts K
YMOSPHTEJIbHBIM TIOCTPOCHHSM, MO3TOMY BOCMIpHHUMaiiTe 3Ty
PEKOHCTPYKUMIO Kak npubnusutensuyio KapTHHY coOBITHIA, KO-
Topas MoxeT 6bITh nogBeprayTa PalvKanbHOMY NepecMoTpy no
MEpE NOABNEHHA HOBLIX 3HAHMI.

B npunoxenun B (pasnen 8) mpusenens CBHIETENLCTBA
TOro, YITO B nepBbie MrHOBeHHs CoTBOpeHHs «Besanan coctosna
U3 06bI4HOI KnAKOli BOabI HOpManbHOH MIOTHOCTH K Temnepa-
TYPBI. OT0 npeanonaraet cywecToBanme MOJIEKYJT BOALI ¢ 06pa-
3YIOLIHMH HX aTOMaMH, NIEKTPOHAMM K AApamu, 4To, B CBOIO OYe-
PENb, NpeanonaraeT HanwuMe aeficTByionmx 3/IEKTPOMarHHTHBIX
HANCPHBLIX CHIL. DTH chnsl (0coBeHHO SNEKTPOMArHHTHbBIE) TECHO
CBA3aHbI C TEOPHEH OTHOCHTENBHOCTH, M TIO3TOMY MX CYLIECTBO-
BaHHE MPEAMNOIAraeT, YTo B TO BpeMs NPHHLNNBI OTHOCHTENBLHO-
CTH AeiicTeoBank. CyuiecTsyeT Takke GHONeiickoe CBHICTENb-
CTBO TOIO, MTO B TOT MOMEHT AeiicTBOBAIA TpaBMTaLMA, M ecliH
OHa 6bL1a 0YeHb cHLHOH, To Toraa monkHa 6bina ObITH OYEHDL
Y€Tkas rpaHnLa pasfena Mexay Boaoi u npeanonaraeMbiM Ba-
KyyMom Han Heii. Kpome Toro, rpaButauus cthopmuposana 6u1 u3
BotI cepy. CywmecTryer Gubnerickoe CBHIETENLCTBO, YTO Cohe-
Pa MEJUIEHHO Bpaluanack B NpocTpaHcTRe, BHYTPH KOTOpOro cy-
luecTeosana. Ha nosepxnocty cepbi He G110 BuIMMOTO cBeTa,

Hna ynepsanus Beeit maccn BHAMMOH Bcenennoii ypasne-
1A (8) u (12) Tpebytor, 4To6b! BonsHas cepa uMena HavanbHbIi
Panvyc npHMEPHO 0duH ceemosoi: 200, (Ha camom gene, ¢ yue-
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TOM MAcChl «BOJIbI HAZ TBEPLIO HeBeCHOI, panryc A0mKeH GbiTh
Bonblie, HO KAKAs ITO Macca — HaM Heu3BecTHO.) OIMH CBETOBOI
1O — 3TO YAUBUTENBHO MANO MO CPaBHEHHIO ¢ CoBpeMeHHO Bee-
NEHHOI1, HO BCE-TAKM AOCTATOYHO MHOTO, YTOGbl 0OBACHHTEL Gu-
Bneiickoe HazBauue cdephl — «OezmHa». Cdepa Bnonue noMeina-
nack 6bl BHYTpH rOpH30HTA COOLITHIA, KOTOPBIii, COMMACHO ypaBHe-
1o (14), omkeH GBI HAXOAUTLCA HA paccToAHMK 450 MIIHO-
' HOB CcBETOBBIX JieT oT ueHTpa. [loatomy Beenennas sapomunack
. nuBo Kak yepHas, 1460 kak Genas awipa. S npeanonaraio, 4TO 310
. 6bL1a yepHas AbIpa, U 4TO Bor no3Bonun rpaBHTAUMM [eiaTh CBOE
- peno. Gu3nka YepHoii Abipkl (pasnen 11) He MO3BONAET MaTEPUH B
Hell 0CTABATLCA HEMOABHIKHOM — OHA IOMKHA MAJIaTh BHYTPb. Bbl-
XouT, ecii 6l He BMetuarebeTeo Bora, cdepa Morna Gbl konnan-
cupoBars, CkopocTh naaeHus Obuia Honbiie, 4eM CKOpOCTh CBETA
B cucTeme koopauHar LLIBapuwminbaa (BcnomHute GoMbluyio cKo-
pOCTb aCTPOHABTA 110 Mepe ero npubnikenua k Touke C na puc. 6).

Tak Kak pagnyc cdepbl yMeHbLIUCA, TO TEMAEpaTypa, Aas-
NeHue H MNOTHOCTh MOAHAIUCH Obl 10 OrpoMHBIX 3HaueHHit. [lo-
rpy*anch BHYTPb, Mbl Obl 0GHAPY MK ryGUHY, HA KOTOPOR MO-
nexynsl pacnanucs Gbl, a aToMbt 66U1M HOHU3MpoBambL. Ewe ry6-
e s/1pa pacnanuck Gbl Ha HEWTPOHBI K NPOTOHLL, a ele my6-
ke — Jake MeMeHTapHbIe YacTHLbI pa3opeano Oul Ha YacTH, M
obpazosanack Obl MIOTHAs NJIA3Ma U3 IMIOOHOB U KBAPKOB.

Ha onpeaenexHoii rmy6nHe Hayanach Obl peakuus TepMosaep-
HONO CHHTE3a, ConpoBoXaasiuasics GopmuposaHuem Oonee Tske-
AbIX Afep U3 NerkuX U BbICBOOOXIEHHEM TNPH ITOM Konoccanb-
Hoit SHepruu. MowHbiii cet ocBetun Gbt Bee BHYTpH. Cxkarne
61 MPOIONKANOCS, H PEAKLUA CHHTE3a noaouLa 6bl 10CTaTouHO
6MU3KO K MOBEPXHOCTH [U1A TOrO, 4TOOBI CBET BBILLEN HA MOBEPX-
HOCTb cepbl: HACTYNUN Obl KoHel TemHoTe. CuiibHad rpaBuTa-
LA 3acTaBnAna Obl MOKUAAKOLLHI MOBEPXHOCTL CBET BEPHYTBCA
o0parHo, ¥ TakuM 06pa3’oM, CBET HA MOBEPXHOCTL MOCTYMA Obl
co Beex cropoH. Cdepa He uMena Gbl TeMHOI CTOPOHBI.

Mo Mepe MPONOIKEHHA CXKATHA FPABHTAUMA cTana Obl Ha-
CTONBKO MOLLHOIA, 4TO CBET He Mor Gkl Go/bLIE AOCTUraTh NOBEPX-
HOCTH, YTO ONATH MpHBENO Obl K MOTeMHEHHIO. B npunoxeHuu
B (pazaen 13) npueenexsl 6ubneiickue cBUAETENLCTBA B NOTL3Y
TOMO, 4TO NOKATH30BAHHBIM HCTOYHHKOM cBeTa cTan Jlyx boxauii,
npuaasLuii cdepe CBETNYIO U TEMHYHO CTOPOHBI.
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Mexkay Tem, coxpanenne YIIIOBOrO MOMEHTa MPHBENO Obl K
YCKOPEHHIO BpallieHHs cdepsl BOKpYT cBoeif ocH rio Mepe rpoaos-
EHHA KoJnarica. B cooteetcTsum ¢ Knuroit Buiths, TIOBEPXHOCTh
ciepbl ocyuiecTBHIA NONHBIH 06opoT B Teuenne aHa nepeoro. Kor-
JAa BpauieHHe cepsl IOCTHITIO OTHOCHTENEHO GoMbLIOH CKOPOCTH,
BakyyM 3a npezienamu cepel Gonee He MOT Gbi TOUHO OMHMCHIBATE-
s meTpHkoii LlIBapunmnsaa. Bmecto Hee CNieioBano Obl HCMOMb-
30BaTL Golee cnoxHylo METpHKY Keppa [24, ¢c. 161-168], Ho 5 ewwe
He paccmatpusan a1y npobnemy. Yro kacaercs ycnosmii BHYTDH
cthepbl B MHTEpECYOLUMIT HAC MOMEHT, TO 210 CHX NOP He Cy1eCTBY-
€T TOUHBIX METPHK [T MX onHcaHus. OfHako, YUMTBIBAA, YTO AH-
aMmeTp ceps OKDJIO OIHOTO CBETOBOTO TOJa, 8 CKOpPOCTL KOJUar-
ca Gonbiue, yem ¢ (B cHcTeme koopautar Llsapuwnneaa), Mox-
HO CUHTATL, 4TO Ha KoJanc yuwo 6b1 MeHblue rona no Ulsapu-
wHbay. CobeTrenHOe Bpems, H3MEPEHHOE Ha NOBEPXHOCTH cihe-
Pbl, Ob110 Gb1 MeHbILE, yem Bpems Llsapuwmnsna, u 5 nopospe-
Bal0, HTO OHO CBENOCH Obl K 06bIMHOMY 3EMHOMY ZIHIO.

B onpenenennblii MoMeHT Y€pHas npipa nomkHa Gbina npe-
BpaTHThCA B Genyio abipy. 5 nonaraio, uto Bor COBEPLUMI 3TO Ha
Btopoii nens, yeenuuns KOCMOJIOTHYECKYIO «MOCTOSHHYI0» A
RO TaKOH BENHYHHBI, 4TO HAYanNoCh YCkopeHHoe uHbnALHOHHOE
paclunpetue npoctpaHcTsa. bor Buinennn 6onbioii 06bem BHY-
TPH L1apa, B KOTOPOM NPH PaciMpPeHH BEWECTBY 610 NO3BOMe-
HO pacrianaTbes Ha (pparMeHTsI U KITaCTepBI, HO npH 3tom OH cae-
Jall TaK, 4To6b1 <BOAA HAJl TBEPIBIO» H «BOJA MO/ TBEPABLIO» OCTa-
BAKCL Gbl B3aHMOCBA3AHHLIMM, KAK NOKA3aHO Ha pucyHke 12 a.

OcTbiBanKe nponcxoamnno 6s1 Tak ke 6bicTpo, kak u paciu-
penue. Bunumas Marepua octeigana 61 HEMOCPENCTBEHHO B Npo-
LECCE pacluMpeHms, a Takke B Pe3yNbTaTe OTAQYM Teruia Belle-
CTBY NPOCTPaHCTBa, COMMAcHO ob1Leii Teopun oTHOCHTENbHOCTH
[40, c. 344, 355-356] [36]. Marepus nan v nox TBEPILIO PaclIH-
panach Obl, 0CTABAACH NPH 3TOM MNOTHOA. Marepuio TBepam pa-
3opBasio Gbi Ha KJacTepsl Bonmopona nnasMmy renus. Pucynok
12 6 unmoctpupyer 3Ty ¢asy pacwmpenus. B OnpeneneHHbIi
MOMEHT DaCIUMPEHHS, KOrIa PaliiyC KPUBH3HBI 2 GbuT Obi npn-
MEPHO B ThICA'Y pa3 MEHbILE HbLIHEWIHENO €10 3HAYCHMS, Na3Ma
B TBEpAH ocTba 61 10 3000 °K, u ¢ 3Toro MoMenTa Tuia3Ma Ha-
uana 6s1 hopmuposars atomel, a TBEPAL cTana Obl npo3paunoii.
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Puc. 12.
a) BOJIb 10 MOMEHTA PacLUMpPEHHS;
6) MOMEHT IBOHHOIO pacIHpeHus.

B 310T MOMEHT TeruoBoe 3Ny ueHke B TBEPaH GbUTO Gbl O4eHb
O/IHOPOJHBIM H UMENO 6bl CNEKTP HATYHeHHS YepHOro TeNa, Gyay-
YH OKPYKEHO ONTUHECKH ITOTHBIMH CTEHAMH CHH3Y W CBEpXY Ha
NPOTAMEHHH NPEABIAYLUMX CTaani paciuuperus. CornacHo ypas-
HeHuio (25), TeMneparypa H3ny4eHUs Tenepb Hauana Obl nagars
ot 3000 °K 1o Gonee HHU3KUX 3HAYEHHIT — B IPAMOii NPONOPLIAK ¢
YBEHYEHHEM pajIuyca KPHBH3HBI A . B KOHLE paciiMpeHus Tem-
MepaTypa HanyueHHA No/ukHA Obina Gbl cHM3HTBCA 10 2,74 °K,
4TO Mbl M Habmonaem ceroaua. Takoe oGBACHEHME KOCMUYECKO-
ro MMUKPOBONHOBOTO (JOHA HE CITHILIKOM OTIHYAeTCA OT 0bbACHe-
Huid, npeanaraemelX TeopuaMH Bonbioro B3psiBa, 3a HCKMOYe-
HUEM HelH OrPaHMYEeHHOCTH M ONTHUYECKH MIOTHBIX «CTEH» BO-
KpYr TBEpPAH.

16. AHU TBOPEHUA C TPETBEIO MO LUECTOMN

HHnsuronHoe paciuimpeHHe NPoCTPaHCTBA MOITIO NPUBECTH
K 3(pexram BTOPOro NOPAAKa Ais AAEPHBIX CHI U IS pacnpo-
CTPaHeHHUs TENNA OT ropAYeii MaTepHH K BELECTBY NPOCTPAHCTBA
[40, c. 344, 3344-356] [36]. Ecnu 310 TaK, TO Takoii MeXaHH3IM
MOXET 06BACHUTE Kak YCKOPeHHBIit paqMoakTUBHBIH pacnaj, Tak
H YCKOpPEHHOE OXNaK/IEHHE NPOCTPAHCTBA, KOTOPOE B NOC/eHee
BpeM3 HaYaIu OTMeuath KpeauuoHHcTsl B nexs Tperuii Bor mor
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NCNO/IBb30BAaTL PaAHOaKTHBHBIH pacaz, uTob] HarpeTh KOHTHHEH-
TabHbIC ITHTHI (KOTOPBIE CETrOHS CONEpIKAT Gonbuy1o yacTs pa-
AHOAKTHBHEIX 3/1eMEHTOB 3eMnu) n obecneynTs IpyrHe reosno-
THYECKHNE Npoueccsl, 3a KOTOPIMH 10CIE0BANO Bbl OCTLIBAHME
TNIpOCTpaHCTBa, 3aTBepAeHHE OATONHTOR 1 acteHochepsl. Terno-
BOE pacluMpenne NPOTOKOHTHHEHTA clenano Gbl ero Gonee ruia-
BYHHM MO OTHOLUICHHIO K MAHTHH, KOHTHHEHT NOHANCH Gbi HaJl
BONAMH, H Te cobpanuch Gbi B okeaHckme Gacceiinbl,

B xaxoii-To MomeHT PACLIMPEHHS, BOIMOXKHO, B 1ieHb TpeThi,
BOAa HaA TBepAbIO HebecHoi nocTHIMA 611 TOpH30HTA COOLITHI 1
BbiLlNa 32 Hero. [ocsie 3Toro ropu3oHT cobbrruit Havan 6b16BICTPO
CyXaThes No Hanpaenenwio k 3emne. B 5710 ke BPeMA rpaBHTa-
Uus coeanHuna Gbl aTombl BOAOpoAa, renus 1 IpYrux aneMeHTOB
BO BCEX CKOTUICHHSX, BO3HHKILKX B Pe3yNikTare pacumpenus. ns
3TOro npouecca 610 61 nOCTATOYHO Bpemenu 1lsapuwnnbaa.

A monarato, ¥To ropH3OHT COBbITHIT NocTHr 661 3emiH Ha 3ape
Aus Yetseproro. Ha pnsnueckue NPOUECCH! HA NPOTAXKEHHUH OHA
B COOCTBEHHO 3eMHOM BpeMeHH, CorIacHo Moeii Teopum, Bo Bee-
NIEHHOH y1uTh Gbl MUNANApaL! NeT. S Takoke CUMTAIO, YTO YTpom
Yereeproro aus Bor 3aBEPIIHN 00beAHHEHNE CKOTUIEHHIt Belue-
CTBa 3a Npe/e/IaMK PaCLUIMPEHHA H TIO3BOTHI PEaKLHH AfepHOro
CHHTE3a 3axke4b HOBOOGpazoBasIMecs 3Beannl, K 3TOMY MOMEH-
Ty 3Be3/1bl yoke obbeauHHINCE B ranakThkn. Kak 1 MHOTHe apy-
rie cobbITHA. 0 KOTOpLIX TroBopHTCA B Netonuck Buitna, dopmu-
POBAHHE 3Be3l, COMIHEYHON CHCTEMBbI (unn cuecteM) W ranakTuk
MPOH3OLLIIO B PE3YNILTATE COMETAHHA €CTECTBEHHBIX npoueccos
H HEMOCPeCTBEHHOrO yyacTha bora. Ha npoTsxeHuu aus Yer-
BEPTOIO ynaneHHeIe 3B€3/1bI COCTAPHANCH Ha MHIIHApALI NeT, 1
BCE 3TO BPEMst MX CBET wien k HaM. TToka CBET OT Nanekmx rajak-
THK, KOTOpLIE Mbl BUAHM CETOIHA, HAXOAMIICS B MYTH K HaMm, Bee-
JIeHHaA pacLUHPHIIACH NOYTH B NIATH Pa3, yBENHUHE IUTHHY BOJIHBI
CBETa BO CTO/LKO e pas, H NapaMeTp KpacHoro cMeLeHHs cTan
OKOJI0 HEeThipeX [cMm. ypasHenue (23)].

Mpunokenune B (pazzen 7) naet ocosanms CYHTaTh, 4TO Bor
OCTaHOBWNI PaclMpeHHe, YMEHBLWHB A 110 MaJioro TIONOKHTE b~
HOTO 3Ha%EHNA WIH HYNA elue 10 HACTY ekus Bevepa aua lllecro-
ro. (Tipunoxenue B, paznen 7, taioke TIPHBOJIMT HEKOTOPbIE CBHAE-
TE/ILCTBA CUUE OIHOTO 3Tana pacuHpeHns Bo Bpems GHGNelicKoro
IMotona.) Takum o6pazom, Anam u EBa, BriepBrie B3maHyB B HOBOE
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- HouHOe HeGo, cMOMK yBHIETh MIteuHBIi yTh, ranakTHKy AHapo-
ME/IbL, H BCE OCTANBHOE BeNTHKoNenue Hebec, npocnaenstowee Bora.

17. SAKNIOYEHMUE

JKau-Teep Jlromune [30, c. 161], untupys Jdennuca Carro-
Ha, TOBOPHT, 4YTO «TPaHMLIBI HAYKH — 3TO BCErha NMpuUYyIMBas
CMECh HOBOI MCTHHBI, PALIHOHANBHBIX TUNOTE3 U Joranok». Co-
,FIACHO 3TUM KPHTEPHAM JaHHas paboTa CTOMT Ha «rpaHuLe Hay-
K — HJIH, BO3MOJKHO, 3a ee npefenamu! Ho s Xouy BaM Hanom-
HUTb, YTO OCHOBOMNO/AralowWas runoTesa 3moil paboTsl — Y10 Ma-
Tepus Bo BeenenHoit orpaHuyena — SRIseTcs BRonHe pasyMHOI
1 060CHOBaHHOIi. B KOHLIE KOHLIOB, HAM H3BECTHO, YTO BCE COTBO-
peHHoe Borom UMeeT npesienbl, noYeMy ke camoe Gonbioe Ero
TBOPEHHE JOMKHO BbITb UCKITIOYEHHEM?

Bonee Toro, 3Ta runoTesa — He HEYTO HAZlyMaHHOE, He 06bC-
HEHHE «Ha ClTy4aii», NPU3BAHHOE Pa3peLlIMTL KOCMOIOTHYECKHeE 3a-
TPYAHEHUS KPeaUHOHKUCTOB B BONPOCE O MOJIOAOM Bo3pacTe 3em-
nu. Hanporus, uaes orpaHH4eHHOIt BCeNeHHOM ecTeCTBEHHBIM
06pa3’oM BHITEKAET U3 OCHOBHOI MJIEH KPEALHOHKHCTOR — CTOPOH-
HHKOB Manioforo Bospacta 3emnu: Bubnuio cnenyer nonumars B
NpAMOM CMBICITE.

Ecnu Beenennas orpaHuyena, To 0CHOBHBIE NMOMOKEHUS YTOi
KOCMOJIOrHH JIOTHYECKH BLITEKAOT U3 KOJIMYECTBA BUIHMO# Ma-
Tepun B0 BeeneHHoid, CBUIIETENBCTB ee pacuIMpenns U FKCTepH-
MEHTaIbHOH Hay4HO 060CHOBaHHO 06Lueii TeopuM OTHOCHTEL-
HocTH. Jloruueckuii BLIBOA 3aKi0uaeTcs B TOM, yTo BeeneHHas
Hayana ceoe CyLIecTBOBaHUe B 4epHoii unu B Genoii awipe. Arne-
HHUA, CBA3AHHBIE C YEPHOIi AbIPOH, KAXKYTCA HAM CTPAHHBLIMH MO
Gonblueit yacTH H3-3a TOTO, YTO OHH HAM HE 3HAKOMBDI, 4 BOBCE HE
MOTOMY, YTO OHH HEBO3MOXHEIL. B mobom ciyuae, upes sTux se-
neHWH NpuayMaHa He MHoii. EnuHcTBeHHOE, yTO 5 cenan, — npu-
MEHHJI OIHH H Te Jke UaeH ko Beeil BeenenHoit B uenom, u pac-
CMOTpEJ HEKOTOPBIE ClIECTBHA.

Cuurato, 4TO Ha JaHHOM 3Tane 3Ta paGoTa — KILE KPaTKoe
HanoeHHe Teopun. OHa 1aeT KaYeCTBEHHOE 0OBLACHEHHE BAXKHBLIM
KOCMOJNOTHYECKHM SBJIEHHAM, NEPEYUCNIEHHBIM MHOIO BO BBeJe-
HHH, HO OHA ellle He JJOCTATOYHO pa3paboTaHa 1A Toro, YToOkl a-
BaTh KOJIHYECTBEHHbIE NPOrHO3bl, YTO CYLUECTBEHHO OTAHYMNO Obl



130 lpunoscerue C

€€ OT TPaZHLMOHHBIX TeopHii. YTobs1 noBecTH ee 1o 31oro ypos-
HA, CIICAYET CAENATh Ellie OYEHb MHOTOE — ropasio Gosbiue, vem
A MOTY OCHIHTE onikH. [To3ToMy 5 npHMmawalo Beex KpeauroHu-
CTOB, YHCHbIX H CTYICHTOB, IPHCOEMHUTLCA KO MHE B 3TOM TpyJie.

CyecTByeT Xopoluas BO3MOKHOCTS PasBHTb 3Ty TEOpHIO Ha-
CTO/LKD, 4TO OHA CMOMXET OGBLACHHTL MHOFHE AHOMAJIMM, C KOTO-
PEIMH CTAJIKHBAIOTCA TPAMUHOHHBIE TEOPHH, — HAPHME, CBEPX-
u3nyueHue Beibpocos keasapos [10], NpPOMNOPLMH ATOMHBIX A1€Ep B
kocmoce [18], ocrarounsie senenns spawenns Beenennoi [371,
KONIH'ECTBO ranakTHK ¢ GonblIMM KpacHbIM cMelenHeM [6], ypes-
BbIYalHas OIHOPOHOCTE KOCMHYECKONO MHKPOBOHOBOIO tona
[38], Bhicokas crenens spkocTH Beenenuoil (10" ¢potonos Ha
anpo) [27], npobnema kocMonoruyeckoi OCTONHHON [49], npo-
Gnema KpHBH3HBI NpocTpaHcTea [43] n Tax nanee.

B wacTHoCTH, noxoke, uTo «anckpeTHOE» pacnpenenenmne
KpacHoro cmetenns ranaktuk [3], [22], nabmonaeMoe MHOMrHMH
ACTPOHOMAaMH C BCe YBE/THUHBAIOLIENCH TOUHOCTBIO B MOC/IEHHE
HECKONLKO ACCATHIETHH, NPOTHBOPEuHT NpuHumny Konepunka n
BCEM OCHOBAHHBIM HA HEM KOCMOJIOTMAM, BKIIOYas TEOPHIO Bonb-
LUOrO B3phBa. 38T0 MOS KOCMOJIOrHs «GeNoii ABIPLIY, He OCHOBAH-
Has Ha npuHuMne Konepuuka, Xopowo o6bAcHseT 3ToT adexr.

Orta cTartbs oxsarbiBaeT Gonbuyio HayuHyio oGnacTh, Hens-
BECTHYIO NOKa MHOrMM “TaTensm. OnHaKo CyTs ee oueHsb npo-
cTa: Bor HCM0N1630BA NPHHLMI OTHOCHTENLHOCTH, YTOGBI COTBO-
PHTb Mononyio Beenennyio.

Mtorue okasani MHe OrpoMHYIO oMo B 3TOH pabore. Poii
XonT 3a1an BONpoC, KOTOPbIH 3aCTABMN MEHS MOHATH BAKHOCTS
npuiumna Konepxuxa. [ixon Baymrapaxep TIOAAEPIKMBA MEHS,
Tnomoras pa3obparbcs B MOMX COGCTBEHHBIX MBIC/AX. Toxeiime
HApHTT nasan pasymHble coBeTwl M GbIn XOPOLWIHM peNaKTOpOM.
Hnen Mxepansna Lipénepa [44], nmetomme oTHoweHMe K pasze-
Ny 9, XOTA ¥ HE COBCEM BEpHBIE, IOMOITIH MHe TIOATBEPHTE BEp-
HOCTb cobcTBeHHBIX MaeH. Bonbuwnm CTHMYJIOM 115 MEHS cTaja
Teopus bappu Cetrepunna, B Hepeprocts KOTOpO# s nocrenen-
HO ybemuncs. Kpeaunonmcr, n3yuaowni actpodusnky Ha no-
C/IENHEM KYPCE OHOTO U3 KPYNHEHWIMX Y HHBEPCHTETOB CTpaHsl,
TIOMOT MHE PeIlHTb PAIL MaTeMaTHYeCKHX 3a1a4. MHorue apyrue
MOH Ipy3bA-KPEALIMOHHCTDI MOJIMIIACH 38 3TOT NpoexT. BeeM aTum
JHOAAM — MOl CaMast HCKPEHHAR 61aronapHoCTh.
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OB ABTOPE

Hayunas crenens nokropa Punocopuu no pusnke Gui1a npu-
cBoera JI. Pacceny Xamdpucy 8 Vuusepcurere wrara Jlyusua-
Hbl B 1972 roay. K Tomy Bpemenu on yake 6bu1 ybexaeHHbIM Kpe-
auuonuctom. Creayrowue wecTs et on paboran B JlaGoparo-
PHH BBICOKHX HaNpskeHWii B komnauuu General Electric, rie 3a-
HHMAJICA NIPOEKTUPOBaHKHEM NpUGOpPoB U 06OpyIOBaHUs, a Tak-
e H3y4eHUeM 3 (PEKTOB, CBA3AHHBIX C BHICOKMMH HANPIKEHHS-
MH. 3a Bpema pabotst B JlaGoparopuu MOJy 4Kl CBOIi nepBbiii na-
TeHT CLLIA 1 oaHy u3 narpan «IR-100» 3a MPOMBILTEHHbIE H30-
Gperenus xypHana Industrial Research Magazine. C 1979 rona
nokrop Xamdpuc paGoran no 3akasam HauHOHaIbHBIX na6opa-
TOpuii Koprnopauuu Sandia B obnactu anepHoi ¢pusmku, reopu-
3HKH, HMIyTbCOB BbICOKOH MOUIHOCTH U TEOPETHYECKOI DHIUKH.
C 1985 rona yuacrtsosan B npoexre Sandia no CHHTE3Y NMyy4Ka ya-
CTHL, ABNAETCS COABTOPOM H306PETEHHUA Ta3ePHBIX TPHUITEPHBIX
BLICOKOBONLTHBIX Neperitouarenei «Rimfiren, kotopele cerogus
HAUUTH LIMPOKOE NMPUMEHEHHE.

B nocneanue roasi /1. P. XaM¢pic noAHOCTBIO NOCBATHA ceb
TEOPETHYECKOH ANCPHON (U3MKE W MHAPOAMHAMUKE HATyHeHHs
AN peleHHS NPOGNEMbI N0y YEHUA IEPBONO B MUpeE naboparop-
HOTO ynpaBseMOoro TepMosAepHOro cuHTesa. OH — asrop Gonee
ABANUATH HAy4HBIX CTaTel, He cyuTas paboT no KpeauxoHH3MY.
[Nocnte nonyuenus ewe oanoro narexra CILIA 6bin YAOCTOEH ABYX
Harpaj ot Koprnopauuu Sandia, B TOM YHce npeMuy 3a 60bLIOH
BKJaJl B CO31aHUE TEOPUU NeHEPaLMU HOHOB NPH CBETOBOM 06Ty~
H4eHUH MuwenH. Jlokrop Xamdpuc — axbronkT-npodeccop Uu-
CTHTYTa KPE€aUMOHHBIX HccnenoBanuii B Can-JIuero, uieH cope-
Ta O61eCcTBa KPeaUHOHHBLIX HCCIENOBAHMIL 1 npe3uaeHT Acco-
uUHauMH KpeauuoHHoH HaykH B Hero-Mekcuko., ;



Hayxoee eudannsa

A. Paccesn Xamdppuc

3BE3/HbIN CBET U BPEMA
Pacnpocmpanenue ceema dasexux 3ee3zd
8 Mo.10001i BceaeHHoil

(Pociiicbkoio mosoio)

lepexnan: Tamvana Jzedonux

Hayxosuii pepaxrop: Izop [Jsedoauk
PepaxTop: Asekcandpa Mycuna
Komn'worepHa Bepcrka: Badum Kokos
Kopekrop: Hamania Jlucenxo

Tian. ao apyxy 15.03.2009 p. Popmar 60x84 /16. Manip odc.
lapH. Times. YM. Apyx. apk. 7,91. 3am. Ne 090219, Haknap 2000 exa.

Bupanus Ta Apyk: Buaasuuurso «JIAHMI»
M. Cimdeponosns, np. Knuposa, 17
Ten./dakc (0652) 248-178, 711-687
dip@diprint.com.ua, www.diprint.com.ua

CsigonTso npo fepxasny peecrpauio 1K Ne1744 Bin 8.04.2004 p.

4. Paccen XAM®PIC
X18 3opane ceit10 i wac. Mowupenns ceimaa darexux 3ipok
8 Monodomy Beecgimi. - Cimbeponons: JIANMI - 136 c.
ISBN 978-966-491-068-9

Ha gocuts AOCTYIHOMY DiBHi aBTOP Npe/ACTaBASRE BUDIIEHHA OfHO-
0 3 KN4Y0BHX NHTaHL KpealHoHHOH KocMonoril: Ak Gi6aelicukmii onne
CTBOPEHHS CBITY YB'A3YETHLCA 3 paKkTOM, 110 MM GauuMo ceiTaD BiA sipok,
BigzaneHmx Bia Hac Ha MineApaM cBiTAOBHX poxis. ¥ goaatkax npuso-
AWTBLCA OrAny iHWHX Teopik, npHcBAYeHHx usomy peHomeny, a Takox no-
raubneHi 6orocnosebki | Haykosi o6cHoBakin npeacTasnexol mogeni.

Kuura npusxavena gan YHTaYiB, WO LiKABAATLCA GIZHIHHMM acniek-
TaMH cy¥achol kocmonoril,

YAK 213 + 22 BBK 86.37



Buﬁnua YuuT Hac, uTo BcenenHoit Beero MWL ThicAun net, 0HAKo Mbl
BUAUM Ha He6e 3Be3fbl, (BET KOTOPbIX MAET K 3emne MUANUApAbI
(BeTOBbIX neT. [lo cUX Nop yyeHble-KpeayuoHNCTbl He MOFMN paspewnThb
3Ty AUNemMMy, OfJHAKO KOCMONOrnyeckas Teopna, NpeacTaBnenHan 310N
KHWUre, NpefnaraeT COBEpLIEHHO HOBOe W 3[ApaB0oe HayuHoe pelleHwe.
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10LMe BONPOCbI: '
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