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Anumponnbvlii npuHyun He AGIAEMCA YOEOUMENbHLIM APSYMEHMOM 8 NOAb3Y PA3YMHOCHU
Bcenennoii 6 c643u ¢ 803MOJNCHBIMU KOCMUHECKUMU KAMACMPODamMU U mpasuieckumu
cyenapuamu yeacanuss Connya u mupo3oanusi 6 yeaom. Aemop npeoiazaem 2unomesy
9KONIO2UYECKUX HULL, NOPOICOACMBIX CIYUAUHBIMU NpOYeccamu 26omoyuu Beenenno.

Knioueesvie cnoea: xocmuueckas JKOJI0cuUs, cunomesd 3KO0JN02UYEeCKUX HUull, paHHsis Bce-
JIEHHAA.

B nauane XXI Beka 4eroBEUECTBO OCO3HAIO TOT (PAKT, YTO HENb3s
BO3JIaraTh BCE HAJICK/Ibl HA OJIHY-CAMHCTBEHHYIO IUIAHETY, KOTOpas yXKe B
ONMKalIIme CTO-IBECTH JIET MOXKET IMOCTPaaaTh BCIIEACTBHE KOCMHUYE-
ckoil katactpodsl. Tonbko B pamkax 1enoro (BcenenHoii) u oBnaneBas
3aKOHAMHU II€JIOT0, YEJIOBEYECTBO CMOXKET Peain30BaTh CBOM IIAHC HA CO-
XpaHEHHUe, HBAaKyHpPOBaB 4acTh HACENEHUS 3a Ipeenbl 3eMid U olecre-
yuB cBoe Oyaymiee kak Buaa [ 1, c. 380]. [ToneTsl k IpUTrOAHON IS KUZHH
IJIaHETE MOTYT JUIMTHCS HA MPOTSXKEHUH JKU3HU MHOTHX MOKOJIEHUH, €CIIH
UCXOIHUTh U3 CYIIECTBYIOIIUX TEMIIOB Pa3BUTUS HAyKH U TeXHUKU. Heol-
XOJMMOCTh BBIXOJIa Y€JIOBEKa B ONMKHHMIA M JAIbHUNA KOCMOC M3 MEUTHI
MpeBpaliaeTcsi B HEOTBPATUMYIO HEOOXOJIHMMOCTh, OJHAKO HBIHEIIHSSA
MOATOTOBKA MH)XCHEPHO-TEXHUUECKUX KaJIPOB HAXOJUTCS B YJIPYyUalollIeM
COCTOSIHMM M JIEJIae€T 3Ty 3aJady TPyAHOBbITONHMMON [2]. HeobOxomum
aHaJu3 3aKOHOMEPHOCTEH, OTHOCAIIMXCS K IEJIOMY, KOTOpBIC, BITOJIHE
BO3MOJKHO, CYIIECTBYIOIEE 00pa3oBaHWE HE YYHTHIBACT B IMOJIHOW MeEpe
WIK HE BBIACNSAET B KauecTBE BeAylIUX. B ¢u3uke ClI0XKUIOCH MOHUMA-
HUE, YTO OOJIBIIOE U Masloe, IT00aIbHOE U JIOKAJTbHOE, KOCMOC U aTOM —
BCE ITO B3aWMOCBSI3aHHBIC U HEPA3AECTUMBIE CTOPOHBI OOBEKTHUBHOU pe-
anpHOCTH. OIHO HE cylecTByeT 0e3 apyroro. He pacmonaras BceM, Helb-
34 BooOIIe HUYero uMeTh [3, c. 242]. B 3Toif CBSI3M NpPEACTOUT MOHATH
MBICJICHHBI MUp Ha OCHOBE Qu3uueckoro [4, c. 16], a aus sToro pacro-
3HaTh, KaK MIPOUCXOAMIIA SBOIIOLMS MUPO3/IaHHs HA BCEM €€ MyTH OT paH-
Hell BeeneHHo# 10 BO3HUKHOBEHUST MHTEIUIEKTa. [Ipu ananu3e npoieccon
panHeld BcenmeHHON HE0OXOOMMO TPHACPKUBATHCS MOJIEIE3aBUCUMOTO
peanu3Ma, T. €. JaKe €CJIM HaIllld NPHUBBIYHBIC MPEICTABICHUS HEMpUMe-
HUMBI K camMoil paHHel BceneHHoi, 3TO He 03HA4YaeT, YTO OHM HaXOATCS
3a mpeneramMu Hay4dHOTO BOOOpaxeHHs, (U3NUecKux MoJenei u mMaTema-
TUYECKUX KOHCTpyKUui [5, c. 49, c. 154]. Takoil nogxoa HEe MPOTUBOpE-
9UT ¥ GUIOCOPCKUM MPEACTABICHUSIM O MUPOBO33PEHUYECKON POJIH HAYY-
HOM KapTuHBI Mupa [6]. Hayka MoxeT gath 00BsICHEHHE BCEM MpoIieccaM
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BO BcenenHoil, Mo3TOMy He3ayeM OKHJATh, UTO aKT TBOPEHUS OTKPOETCA
KOMY-TTHOO CBBIIIE, OAHAKO HEOOXOAMMO IEPECMOTPETh CIIOKHBILEECS
MOHMMAaHKE aHTPOINHOro npuHuumna. [locneaHuit ©CXoaUT U3 cinaboro wiu
CUJIBHOTO JOIMYyUIEHUS pa3yMHOro Hadaia Bo Bcenennoil. Mexnay tem
MpauHbI€ CLICHAPUU «KOHIA CBETa», KOTOPbIE PACXOAATCS JIMIIb BO Bpe-
MEHHBIX MapaMeTpax (CTOJIKHOBEHHE 3eMJIM C 0c000 KPYMHBIMU KOCMH-
YeCKUMHU TeJdaMu B Onwkaiiime coTHH Jjer, yracanue ConHua udepes
5 mupa net, koHer; Beenennoit uepes 100 TpHILTMOHOB JIET), YKa3bIBAIOT,
YTO HHUYETO Pa3yMHOrO B 3TOM 3aMbicie He ObUIo. YenoBeuecTBO —
3TO pe3yJIbTaT TBOPUECKUX cuil BeceneHHol, pa3rajiaB MexaHu3M KOTOPbIX,
OHO CMOJKET M3MEHUTh CBOE MpayHoe OyjayIiee, a BO3MOXKHO, IPUHATH
y4acTHE€ B CO3JaHMM HOBBIX BCeJ€HHBIX. Cle10BaTE€IbHO, HAJO0 IOHSITh
poib HE pa3yMHOro, a »skojorumueckoro ¢akropa Bcenennoii. Emie
®. dpaHk npenynpexaanl O TOM, YTO YPE3MEPHOE YBJIEUYEHHE IOHUCKOM
IICUXOJIOTMYECKON COCTABIIAIOIIEH KBAaHTOBOM MEXaHUKU MOXET YBECTU
Hac oT Hayku o Bcenennoil. Ilo mMuenuto A.Jl. CumaHOBa, aHTPOIHBIN
MPHUHIIAT ¢J1a00 000CHOBAaH M B OHTOJIOTHYECKOM OTHomeHuH [7, c. 105].
OTa MBICIIb IPUCYTCTBYET U B paccyxkaenusx C. Baitnbepra [8, c. 177].

Mupo3nanre pa3BUBAETCs HBOIOLMOHHO. ECIu NPUHATH MOJIOKEHHE,
YTO 3BOJIIOLMS — 3TO LIEMb MPOLIECCOB CaMOOPIaHU3AlMH, B KOTOPOU pe-
[IA0Iee 3HAUYEHUE MMEIOT KPUTHUECKUE COCTOSHUS SBOJIOLUOHHBIX CH-
cteM [9, c. 67], cnemyer OTKa3aThCs OT MPEICTABICHUS 00 SBOJIIOIMU KaK
CMEHE IUJIaBHBIX M OTHOCHUTENIBHO JJIMTENBbHBIX COCTOSHMM CHCTEMBI KpaT-
KOBPEMEHHBIMH ITy4YKaMHU KOPEHHBIX U3MEHEHUN. DBOJIOLUS HE UMEET TO-
YeK TOKOA W TOpSAAKa, HANPOTHUB, MPOUCXOIUT MPOILECC BO3pACTAIOLICH
CIIO)KHOCTH, HapallMBaHUs, YIUIOTHEHUS, OTCEYEHHUs, pa3daJaHCHPOBKU
cummeTpud, tuddepeHuuanuy, HHTErpaluu, urpa CUI U SHEPruil, Hopox-
JIAIOIIMX BCSAKUI pa3 COCTOSIHUS, KOTOPBIX emie He Obuto. BromHe ompas-
JAHHO HeociabeBarolee BHUMaHuE K mpoOiemaM cunepretuku. [10]. 3a-
nada QU3MKHU 3aKIII0YaeTCs B TOM, YTOOBI BBIACHUTH, KaKHUe€ YCIOBHUS HEOO-
XOJIMMBI JJIsl Pa3BUTHS BBICOKOOPTAHW30BAHHBIX CHCTEM, BKIIIOUYasl JKHBbBIE
cymectsa [9, c. 26]. B ocoOom ananu3e HYKIAI0TCs yCIOBUS, OKa3aBIITHECs
NPEJEbHO BAXKHBIMU JJIS1 IOPOKIECHUS JKU3HU, HA30BEM UX KOCMOJIOIHYe-
CKHMHU 9KOJIOTUYECKMMHU HUILIAMHU.

TpaguIMOHHO 2KOJIOTUsSl MOHUMAETCS KaK COBOKYITHOCTH IOHSTHH U
SABJICHUM, XapaKTEPU3YIOIIUX B3aUMOOTHOLICHUS MEXAY 4YEIOBEKOM U
OKpyXaromiei cpenoil. Pacmupenue cdepbl neATeIbHOCTH YelOBEKa 3a
npenenasbl 3eMIIM CTaBUT BOIMPOC HE TOJIBKO O MPAaBOMEPHOCTH HCHOJIb30-
BaHUs MOHATUS «KOCMHUYECKAsl HKOJIOTHS», HO U O IPUMEHEHUHU 3TOr0 IO-
HATHS K cpelie 3apoKJaroleiicss 1 pa3BuBatoleiicss Beenennoit. Tem 06o-
Jiee YTO K YMCIy aKTyaJbHBIX 337a4 HayKa OTHOCHUT OLICHKY BPEMEHHBIX U
MPOCTPAHCTBEHHBIX MaclITaboB BceaeHHON B CBSI3U ¢ MECTOM M POJIBIO
yesnoBeKka B o0miel kaptune mupa. [IpumennrensHo Kk oobekTam Beenen-
HOM SKOJIOTHSI BBICTYINIAET HE MPOCTO KaK YacTb TOW XKeE CPEabl, CoaepxKa-
1Ie TOT K€ CaMblil YBOJIIOLIMOHUPYIOLIUI COCTaB MEPBUYHOIO BELIECTBA,
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MOCKONIbKY HE BCs BceneHHas HBOMIOLMOHUPYET TaKUM 00pa3oM, YTO BO
BCEX €€ YroJIKaX CYIIECTBYET >KM3Hb. DKOJOTMYECKAsl HUIIA — 3TO BO3-
HUKIIUE B CUITy CHEIU(PUUECKUX MPOLECCOB B3aUMOICUCTBUS MHOTUX CHII
MPUPOJLI KBAHTOBO-MEXaHMUECKHE >KU3HECOPHEHTHPOBAHHBIC YCIIOBHS,
CIIyXalllue JUIsl OPOXKJIEHUS U COXPAHEHUS YEro-TO KaueCTBEHHO MHOIO
M0 OTHOIICHUIO K OOIICH ABOJIIOIMOHHONW MAarucTpaliv, HO HE MPOTHBOPE-
yamlero eil. Hambonee oueBumHbIi mpumep siBisieT cama BceeneHHas co
BCTPOCHHBIMM B HEE TaJaKTHUKaMH, CPEIM HHUX HAXOJWUTCA TalaKTUKa
Mneunsiii [1yTh (3K0IOTHUECKAsT HUIIA), B COCTABE 3BE3/IHBIX CKOTUICHHUMA
KoTopoi ecTh CoJlHeUHast CUCTEMa (IKOJIOTHUYECKasl HHINA), BKIIOUYAIOIIAs
Hapsily ¢ APYTMMH IJJaHETaMM 3eMIII0 (3KOJIOTMYeCKasi HUIlA) ¢ Haces-
IOIIMMHU €€ >KUBBIMH opranuzmamu. Ha camom gene ConiHeuHas cuctema
ropaszzo Oosnblie, yeM renuocdepa cama 1o cede. 3a ee mpeaenaMu Haxo-
JUTCS MaTepusi, NOCTYINAIAsl U3 BHEIIHUX UCTOYHUKOB, K KOTOPBIM OT-
HOCHUTCS OTPOMHOE T'a30BO-IblIeBOE 00sako OopTa, Hapy>KHas 4acTh KO-
TOpOro 3akaHyuBaercs mpumepHo Ha paccrtossHud 30 000 cBETOBBIX JIET.
BrionHe BO3MOXHO, UTO MEXJy yKa3aHHBIMM OOBEKTaMU U BO3HHMKHOBE-
HUEM >KM3HU CYILIECTBYET B3aMMOCBS3b, peajanu3yeMas Kak pa3 Mo JIMHUU
HKOJIOTUYECKUX HUII.

[lepBuunblil cyOcTpar, mpoijs psJ MPOCTPAHCTBEHHO-BPEMEHHBIX
npeoOpa3oBaHmii, TpPaHCPOPMUPYETCS B OECUUCIEHHOE MHOKECTBO (HOpM,
OecIpenieIeHTHO MaJlasi 4aCcTh KOTOPBIX MOposkaaeT xuBoe. Koraa mbl ro-
BOpPUM 00 3KOJOTUH 3€MIH, Mbl OMHCHIBAEM MapaMeTphl, IPU KOTOPHIX
JKMBO€ MOYKET CYUIECTBOBaTh B TAPMOHUU C NPUPOAHBIM MUpOM. JKuBoe
HE BEYHO, B CHJIy KaTacTpO(UUECKOTO Pa3BUTUS KOCMUYECKUX MPOIIECCOB
OHO MOXET MCUe3HyTh. Paccenssicb B KOCMOCe, 4eJI0BEYeCTBO OyJAeT me-
PEHOCUTH 3€MHBIE TApAMETPbI HA UHbIE KOCMUYECKHE OOBEKTHI, pa3BUIasl
IPaHULbl 36MHOW IKOJIOTUH, HAJIMYME KOTOPOH pPAaBHOLIEHHO COXPAHEHHUIO
xuBoro. Becenennas Oyner npuoOperaTh HOBYIO JUIsl ce0si, HO HE MPOTH-
BOPEYAILYIO €€ CHUJIaM HKOJIOTHYECKYIO COCTaBJsAoNLy0. OCHOBHOE yCIlO-
BHE€ — OBJIaJICHHE YEJIOBEKOM CHJIaMU IPUPOJIBI.

[TyTh kK TOHMMaHUIO TOTO, KaK OKa3ajach BO3MOXKHOM KU3Hb, HAUNHA-
€TCS C TIOJIOKEHHUS O TOM, YTO MPOUCXOXKICHHE HaOmroaemMoi BeenenHoi
U MIPOUCXOXKICHHUE YETIOBEKa SIBIISIOTCS TEHETUYECKH MOJOOHBIMU U, 00-
Jiee TOro, OCHOBHBIE KauecTBa BeenenHol popmupyrorcs Ha ee WHGIAIM-
oHHou ctamauu [11, c. 8]. UHpasmonHas T€OpUs UCXOIUT U3 TOTO, UTO
Bcenennast mpoxoauT ABa OCHOBHBIX 3Tara: Tan UHQIALUU U 3Tall 3BO-
mounn Bceenennoii. IIpencrasisercs, 4yTto paHHss BceneHHas sBuiach
pe3yIbTaTOM TpaHC(POPMALMHU NMEPBUYHBIX YCIOBHI U cama SBIIET co00i
ATal 3BOJIIOIMH 3TUX ycioBUid. [losicHuM runoTesy.

ITonsiTue «panuss BeeneHHashy OXBaThIBAET BPEMEHHON MHTEPBAI OT
10" 10 MuITHOHA JTeT, KOT1a HMEIOT MECTO «HAYAIO0», BBIICTCHHE YeThI-
pex B3auMojencTBUM, bombIIoi B3pbIB, HYKICOCHHTE3, 00pa3oBaHueE aTo-
MOB U BEILIECTBA, BOSBHUKHOBEHNE MUKPOBOJHOBOT'O PEITUKTOBOTO U3IyYe-
HUs, Korjga BeeneHHast CTaHOBUTCS IPO3pavyHON JIJIsl CBETA, MOCIEAYIOIIee
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CMEIICHHE W3IyYeHHUs 3a MpeAeNibl BHAUMOTO JAMana3oHa B WH(ppakpac-
HYIO 4acThb CIIEKTpa U MOTpyXKeHUe BceneHHOoU B MONHYIO TEMHOTY, 3a-
IIyCK MEXaHU3MOB IOPOKJIEHUS 3BE3IHBIX U TATAKTUYECKUX CTPYKTYP.
Cocpenorounmcsi Ha ABYX HamOoJiee CYIIECTBEHHBIX MPOIECCax paHHEH
Bcenenno, ucxoas u3 NpeacTaBiICHUN O LEIOM.

IlepBbIil npoLiecC — 3araJloyHOE pOXKACHHE BceneHHOM umeeT OT-
MpaBHON TOYKOM 10" ¢, a IMyCKOBBIM MEXaHU3MOM SIBJIIETCS BO3HUKHO-
BeHUE (HE OJHOMOMEHTHOE) YeThIpEeX B3aMMOCHCTBHIA, MUMEIOIIUX pa3-
HYIO MOIIb, U3 UCTOYHUKA, KOTOPBIA MOXHO OMPEICITUTh KaK CyNepCUiy
(HdeBuc). Cunbl-sHEPTUH TPAaBUTALUOHHOTO, CHUJIBHOTO SIAECPHOTO, SJIEK-
TPOMAarHUTHOTO M caboro AZEPHOTO B3aUMOJICHCTBUN COOTHOCSITCS TIPH-
MEpHO KakK 10°°, 1072, 1 u 10™, onu YCTPEMIISIIOTCS BOBHE U3 CUHTYJISAP-
HOCTHU, U3 eAuHOoN MeTadusnyeckoil Touku. [Ipeanaraercs npencTaBUTh
MIPOCTPAHCTBO MTOBEPXHOCTU LIAPUKA C PABHOMEPHO HAHECEHHBIMU HA HEM
METKaMHu, MPEJACTaBUTh, YTO HET MPOCTPAHCTBA BHE IIApHUKa, KaK HET MPO-
CTpPaHCTBAa U BHYTPHU IIAPUKA, €CTh TOJBKO €r0 MOBEPXHOCTH, MpEICTa-
BUTh, YTO TaKOW 00BEKT Oe3rpaHuyeH, HO He OeckoHeueH [12, c. 230].

[Ipupony okpykeHHsI CUHTYJISIPHOCTH MOKHO JIMILb JIOMBICIIUTb, €CIIN
Mbl MPEIINOJI0KUM CYIECTBOBaHHE BeUHOW BcenmeHHOM, cocTosimeit uc-
KIIFOUUTEITHHO M3 TIPOCTPAHCTBA-BAKyyMa, UMEIOIIETO HEOTHOPOIHBIC IO~
ns1. Jloragku Takoro pojaa BOCXOIAT K dmoxe Bo3pokaeHwusi, UX BBICKa3bI-
BaeT UTAJbAHCKUM MblciuTenb Beka @. Ilatpunm (1529-1597) B kHure
«HoBas ¢unocodust Becenennoit», rae oH Mmosaraer, 4To MPOCTPAHCTBO
€CTh TO, YTO OBLIO MpexJe MUpa U OyAeT mocie Hero, 3To To, 4YTo oOpa-
maeTcss B Heuto. Ho pa3 Tak, He siBhseTcs M oHO cyOcrtaniuen? Ecnm
CcyOCTaHIMS — TO, YTO JICKHUT B OCHOBE, TO MIPOCTPAHCTBO U €CTh, CKOPEE
BCEro, CyIHOCTb. MUp cyIliecTByeT, IOoTOMy 4To aBMxkercs [13, c. 189].
HeonHopoaHOCTH M UIyKTyallMOHHBIE MPOIIECCH MPOCTPAHCTBA-BAKyyMa
B KaKOM-TO MOMEHT MOPOKIAI0T CTATUBAHUE YHEPTETUUECKUX CTPYKTYp B
HEKOE AJIpO € MOCIEAYIOIIEH KOHIIEHTPAlMe B HEM BCE HOBBIX MAaccC Ba-
KyyMa. Tak BO3HHKAeT CBEPXIUIOTHOCTh, CBEPXMOIIb, CYTIepCHIIa.

CoBpeMeHHas HayKa 3HAaeT O MPOCTPAHCTBE M BaKyyme ropasao 0oJib-
e, OJIHAaKO OKOHYATEIbHOr0 MOHMMaHUsl Moka He aocturuHyto [14]. Tlox
¢bu3nUecKuM BakyyMoM (TIepBOHAYaIbHOE cOCTOsIHUE BceeneHHoii) moHnma-
€TCs COCTOSTHME HEKOTOPOH 00JacTH MPOCTPAHCTBA, XapaKTepH3yeMoe OT-
CYTCTBHEM HAOJIOAAEMBbIX YaCTHUIl U (PU3MYECKUX TOJNeH B OO0 MOMEHT
BpeMeHU. EcCiiM WMCTMHHBIA BakyyM OTBEYa€T MHUHHMAJIBHON IUIOTHOCTH
SHEPTrUU M BEYEH, TO (U3UYCCKUI, MEPBUYHBIN, BAKYYM MPEICTABISET CO-
0011 MUp BUPTYaJIbHBIX (HEHAOIIOIAEMBbIX) YaCTHUI] M SHEPTHH, HecTaOMIIeH,
MOJBEPKEH (PIYKTyalusiM U pacmaiy, B pe3ysibTare KOTOPhIX MPOCTPAHCTBO
oOpeTaeT HU3LIee M0 YHEPTUU — U SHEPreTUUECKU CaMOe BBITOJTHOE — CO-
CTOSIHME MaTEpHH, a TOYHEE, KBAHTOBBIX MoJei. K BUpTyambHBIM YacTUIIAM
OTHOCST, K TIPAUMEPY, TPABUTOHBI, TPEOHBI, KOTOPHIC SIBIITIOTCS CAMBIMHU Ma-
JBIMUA TPEACTABUTEISIMU TIPUPOJIBI KaK MO COJACPKAHUIO MATEPUU U IHEP-
THH, TaK U 10 3aHMMaeMoMy o0beMy [15]. HecMoTpst Ha MX HEYJIOBUMOCTD,
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O HHUX BCE€ K€ MOXHO KOe-4To cka3aTb. K MX CBOHCTBaM OTHOCAT Belle-
CTBEHHOCTb, BEYHOCTb, HEM3MEHHOCTb, HEUTPAIBHOCTh, HEHArpeBaeMoCTh,
HETPOHULIAEMOCTb, HEPACTBOPUMOCTD, HEPA3JINYUMOCTD, T. €. OHU APYT OT
JpyTa HEOTIUUUMBI U HE TOJIBKO U3-3a OAUHAKOBOCTH (HOPM, HO TTIOTOMY UTO
OHH HE3pUMBI, OECLIBETHBI 10 IPUUUHE OTCYTCTBUS B IPUPOIE TOCPETHUKOB
B BUJIE elle MEHbIINX Tel. OHU OTJIMYAIOTCS TAKKE HEPA3JI0)KUMOCTBIO, O
HOOGPA3HOCTBIO, 06/maaroT Maccoit 107%! r, caMOTOKIeCTBEHHOCTIO, I1eNb-
HOCTBIO, T. €. CIUIOIIHOCTBIO, OAHOPAa3MEPHOCThIO, OJHOPOPMHOCTHIO, JIU-
IMICHHOCTBIO MCTOYHUKOB KakuX-TOo moneit [17, c. 33]. O6mamas Takoro
poa KauecTBaMH, BUPTyallbHbIE YaCTULI 00pa3yroT 0coOyi0 MaTepualib-
HYIO Cpelly, UIMEIOIIYI0 aHTUIPAaBUTHPYIOLIYIO COCTABIISIONIYIO, U €€ MOYKHO
onMcaTh B TEPMHUHAX IUIOTHOCTH U AaBieHus [17, c. 142]. OgHako WHTEH-
CHBHOCTb BaKyyMHBIX (DIyKTyaluil U IUIOTHOCTh BUPTYaJIbHBIX YaCTHIl MO-
I'yT U3MEHATHCS, B PE3YyJIbTATE KaX1asl DJIEMEHTapHas 4YaCTHLIA OKa3bIBACTCA
0J1eTOM B 1Ty0y M3 BUPTYAJTbHBIX YaCTHUI] M COCTABIIACT C HEW OTHO IIeJI0C —
HabIroTaeMyro areMeHTapHyro dactuiy [18, ¢. 70]. B atom cyTs mepexona
BaKyyMa B HHOE COCTOSIHUE.

Bakyym camoopranuzyetcs (B JaHHOM Cllydae OH HE CaMOYHHUTOXKaeT-
csl), yTpauuBasl NepBOHAYAIbHYI0 cUMMeTputo. M3 paBHOMepHO pactipere-
JICHHOTO COCTOSIHUSI OH HEpPEXOIUT B HEOJHOPOAHOCTH M CHUHIYJISPHOCTD,
CO3J1aB TaKuM 00pa30M HOBYIO CUMMETPHIO, KOTOpasi, KOT/ia BOSHUKAeET (a-
30BBIil TIEPEXO/1, B3PBIBACTCS, MEPEXOJUT K OoJiee HU3KOM CTENEHH CUMMET-
pHH, CIIEICTBUEM YETO SIBIISIIOTCS CTPYKTYPHbIE 00pa30BaHusl, BOSHUKILIUE Ha
0a3e HEOAHOPOIHOCTEH NEPBOHAYATIBHOIO BaKyyMa.

YcTpoiicTBO BakyyMa, Kak Mbl BUAMM, (PaKTHUECKU OIpPENEINseT To,
KaK yCTpO€Ha MpUpoja BooOIe, KaKhe eCTh B Hell 4acTULIbl, KaKHE Y HUX
MAaccChl, KaKU€ 3JIEKTPUUYECKHUE 3apsi/ibl: KaKHE CHUJIbl €CTh B NMPUPOJE, KaK
B3aUMOJICUCTBYIOT YACTHILIBIL.

Bolaenenue ueTelpex Cuil U3 €AUHON CHJIBI-CUHTYJISIPHOCTH IIPOUCXO-
JUT B (hopMe TOJUKA, UM KOJIOCCATIbHOM CHIIbI OTTAJIKUBAHUS, IPUIMHOM
9TOrO SIBJI€HUSA ObUIO HE OciiallieHHe NMEPBUYHOM CUJIbl U HE JEWCTBUE
MHBIX CBEPXCHJI, a HaJM4KWe MUMEBIIMXCS M3HAYaJIbHO MPOTHUBOIOJIOKHO-
CTEll — CBEpPXCHABIMBAaHUS M KOJOCCAJIbHOW HHEPIHMM OTTAJIKUBAHMSL.
Ha nmpupony 3TOro 3aragoyHoro siBJI€HHs OTTAJIKMBaHUS IPO30PIUBO yKa-
3pIBan emie JleiOnul, Bo3pakas HeloToHy, nmonaraBuemMy yHUBEpCalIbHON
cwioi nputsbkenue. JIeHOHUI yBA3bIBA IPOUCXOKACHUE SBJICHUS OTTal-
KUBAaHMS C CWJIAMU-DHEPrusiMH (MOHAJaMH), HaXoO[s, YTO HEYTO MOXKET
BO3HUKATh U3 HUYETO, NMOJAOOHO TOMY, KaK M3 dHEPIrUU-CHIIbI BO3HUKAIOT
U3JIyYEHUE U BELLECTBO.

be3 rpaBUTAIlIMOHHBIX CUJI HE BOHHUKIIO OBl IJTAHETHBIX U €IIe LIHpe —
rajJakTHYeCKUX — CHCTEM: BELIECTBO B KOCMOCE NPUHSIO Obl HEONpPEIEIeH-
HyI0 GpopMy aMOp(hHOM MbUIH U IMHEHHOM CTPYKTYpBI, a B 3B€3/1aX HE Haya-
JHch Obl TEPMOSIEPHBIE PEAKIMH, B KOTOPBIX MPOUCXOIUT CUHTE3 YIVIeposa,
HEOOXOIMMOTO JUIsl CYIIIECTBOBaHUS OMOJIOrMYecKuX 00bekToB. Ilepenocun-
KOM I'paBUTAlMOHHBIX CHJI CUMTAIOT TPAaBUTOHBI, KOTOphIE MIOKa HE OOHapy-
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JKEHbI DKCIIEPUMEHTANIBHO. [ paBUTALIMOHHBIE BOJIHBI TIOXOKH HA CBETOBBIE,
HO TPEACTABISIOT c000i He KoneGaHus AEKTPOMarHUTHOIO OIS, a BO3MY-
IIEHUs, WM «psA0b» MPOCTPAHCTBA-BPEMEHHU. DJIEKTPOMarHUTHOE B3aMMO-
JEUCTBUE MEXKIY IEKTPUYECKUMU 3apsaMu U MarHUTaMH Iepenaercs mo-
CpencTBOM OOMEHa KBAaHTAMM SJIEKTPOMArHUTHOTO W3ITy4YeHus, (HPOTOHAMHU,
KOTOpbIE JIMIIEHbI MAacChl. DJIEKTPOMArHUTHBIE CHUJIbI CBSI3bIBAIOT aTOMbI U
JIENIAI0T BO3MOXKHBIM XHMHUUYECKUE PEAKLIMH, a TIOCIEAHNE — HEOThEMIIEMAast
4acTh Ipouecca u3Hu. OIHO U3 OTAAJIEHHbBIX, HO BAXKHBIX MOCIEICTBUN —
TMOSIBIIEHHE T€OMarHUTHOTO TOJIsE 3eMJIM, KOTOPOE MPOHU3BIBAET JUTOChEDY,
runpocdepy u armocdepy, IEHCTBYS Ha BCeX NMPENCTaBUTEICH HEXHUBOM U
JKUBOM NPUPOJIBI: MUHEPAJIbl, PACTEHHUS, KUBOTHBIX, Jitofei. Ku3Hp Ha 3eM-
Je MOoIJla BO3HUKHYTh TOJBKO Iocie AudQepeHIaly BeecTsa 3eMiIu
(pa3neneHue ero Mo CBOMCTBAM), BOSHUKHOBEHUSI 36MHOIO s/ipa U, KaK CIe-
CTBUE, TeOMarHuTHOro noss. CuibHbIE AEpHBIE B3aUMOJSHCTBUA Nepena-
I0TCSI IFOOHAMU, OHM YZIEPKUBAIOT MPOTOHBI M HEUTPOHBI B COCTaBE ATOMHO-
IO A1pa U OTBETCTBEHHBI 32 COBPEMEHHOE YCTPONCTBO MHUpa IEMEHTAPHBIX
yactul. Cnalble siiepHbIE CHIIBI MEPEaloTCs MACCHBHBIMH BEKTOPHBIMHU,
WM KaTMOpOBOYHBIMHU, 0030HAMM, OHH PEILAIOT 33auyy HEMpepbIBHOIO Ipe-
BpaIlleHHs1 IPOTOHOB B HEUTPOHBI MOCPEICTBOM OOpaTHOro OeTa-pacrana, u
Jla’ke HE3HAUUTEIbHOE U3MEHEHNE CKOPOCTH MPOTEKaHUS ATOW PEeaKliu OKa-
3a70 OBl cephe3HOE BO3MEHCTBHE Ha CBEeTMMOCTh COMNHIIA, a 3HAYUT, U Ha
KJIMMaT Ha 3eMJie.

[Ipupona cumoBOro B3aMMOAEWCTBHUS TECHO CBfA3aHA C IIOHATHEM
HENPEePhIBHO MCUE3AI0ONIMX M BO3HUKAIOUIMX BUPTYaJIbHBIX (HEHaOt0qae-
MBIX) YacTHUL], KOTOpbIE SIBJISIOTCA IPOSBICHUEM 3JEMEHTapHBIX aKTOB
KBaHTOBOTO B3auMozeiicTBus. OObIUHbIE YACTUIBI OKA3bIBAIOTCS KaK Obl B
o0ake OECUMCIIEHHOTO KOJIMYECTBA BUPTYaJIbHBIX YaCTUYEK: KBAPKH 00-
MEHHMBaIOTCs 0030HamMH. Eciu KiaccMueckue YacTHIbI HE MOTYT TOPOXK-
JIaTh U MOTJIOWATh IPYrHe YaCTULbl, TOCKOJIBKY 3TO MOIJIO Obl HAPYIIUTh
3aKOH COXpPaHEHMs (PHEPruU WM MMITYJIbCa), TO B MUKPOMHUPE B CBEPX-
MaJiblX MPOMEKYTKaX BPEMEHHU 3aKOH COXPAHEHUS SHEPIHH MOXKET BUPTY-
aJIbHO HapyUIaThCsl, a MPOLIECCHI, MPOUCXOASIINE B CBEPXMAJIbIX 00beMax,
OyIyT COIPOBOXKJIAThCS MECTHBIM HapyIIEHHWEM 3aKOHA COXPAHEHUS HM-
nyjbca. B KBaHTOBOM MHpE SHEPIus U UMITYJbC HENPEPHIBHO (DIYKTYH-
PYIOT, a UX 3Ha4eHHUs KOJICOIIOTCS IPOU3BOIBHBIM 00pa3oM.

Bce mepeHocuMKH 31EKTPOSIEPHOrO B3aUMOIECHCTBUS OBLIM HM3HA-
YaJlbHO UJCHTUYHBI, U HE ObUIO HU MacChl, HU 3JIEKTPUYECKOI0 3apsaaa, HU
apoMaTa KBapKoB (BEpXHHUX, HW)KHMX), HU LIBETa (KpacHOTO, 3€JIE€HOrO,
cuHero). YToObl HAPYUIUTH MEPBHUHYIO CUMMETPHIO 0O0Jiee BHICOKOTO I0-
psizika, TOTpeOOBAIMCh XUITCOBCKHUE IMOJIs, KpUCTAJUTM3YIOLIMecs pu 6o-
Jee BBICOKUX TEeMIIepaTypax, MPUBOAAIINE K Pa3/IeiICHUI0 BUPTYalbHBIX
YaCTHIL U Pa3AeNeHUIO B3aUMOACHCTBHS Ha CHIIBHOE U 3JIeKTpociadoe.

Bropoii npouecc xapakrepusyeT bonbuioi B3pbIB U uHGIsAIMIO. Eciu
NEPBOTOYOK OBUI CBsI3aH C OCHOBHBIMHU CBOMCTBaMU paHHel BceneHnnoid,
TO OCHOBHAs TPYJHOCTb B MIOHUMAHUH UHQIIALNYN 3aKII0YAETCSI B TOM, 4TO
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BellecTBo BeeneHHol ObU10 OJJHOPOAHBIM B IPOCTPAHCTBE, TAK YTO HUKA-
KHX IEpenajoB B IJIOTHOCTU HE MOIJIO OBbITh, @ IOTOMY HE MOIJIA U BO3-
HUKHYTb CHJIa, KOTOpas MoIJa Obl MOCIYKUTh IPUYMHOMN Hayajga paciiu-
penus [19, c. 72, c. 175]. Mexay TeM UTOTOM pa3ayBaHUs cTana HaOJIO-
naemas ceronHsi Becemennas. Wtak, cuioi, koropas moria Obl MpHUIaTh
IIPOTOBEILECTBY OTPOMHBIE HaYaJIbHbIE CKOPOCTHU PACIIUPEHUS] B MOMEHT
Bosnbioro B3peiBa, CIyKUT KOCMUYECKas aHTUTPaBUTALIUS, IPEICTABIICH-
Has B YPABHEHUSX KOCMOJIOTMYECKOW MOCTOSTHHOW ODuHITeiiHa. HaunHas
¢ 107> CeKyHIBI, CHITBI BBIPBAINCH U COOBITHS TIPOXOMIN B DU3HIECKOM
(J10’)kHOM) BaKyyMe.

MHorue BUpTyasjbHbIE YaCTUIIbI, HACEISIOLUIUE €ro, MOXO0XKH Ha Ma-
JeHbkre 0e30CTaHOBOYHO BpAIIAIOIIMECS BOJIYKH, JIBUKEHHE KOTOPBIX
COOTHOCHUTCSl C IUCKPETHBIMU YTJIOBBIMH MOMEHTAaMHU (CIIMHAMM YacTHUIL).
YacTuubl ¢ LEeNbIMU CIMHAMM Ha3bIBalOT 0030HaMM, a C MOJYLEIbIMU —
dbepmuonamu. K 0030HaM NpuHAIEKAT TIIOOHBI, (POTOHBI, TPABUTOHBI,
MHOTHE THUIBI ME30HOB. BO30HBI BBICTYNAIOT B BHJE€ KBAHTOB, KOTOPBIE
CBSI3BIBAIOT KaJHMOPOBOUYHBIC MO BemecTBa. DepMHOHBI (K HUM OTHOCST
KBapKH, 3JICKTPOH, HEUTPUHO, IPOTOH C HEHTPOHOM, IPyTUe TSHKETbIE Ya-
CTHILIbI) COCTABJIAIOT OCHOBY BemecTBa. CBoiicTBa 6030HOB U (hepMHOHOB
HACTOJIbKO PA3IM4YHbI, YTO CKJIA/bIBANACh YBEPEHHOCTb, YTO 3TO MPUHIIM-
MUAIbHO pPa3HblE YaCTUIBl MAaTEpUU. 3aTE€M BBISICHUIOCH, YTO TJIIOOHBI
UMEIOT JIBOMCTBEHHYIO Mpupony. Bo3uukma wuaes 06030H-QEepMHUOHHOTO
POJICTBA, 3aT€M POJWIIACH 3aMUCh YPAaBHEHHS B BHUJIE, CAMMETPUYHOM JUIS
LEJIBIX W MOJYLEbIX CIHUHOB. Tak MOSBUIACH TEOPHs CYNEPCUMMETPHH,
COIVIACHO KOTOPOH NpH NepecTaHOBKE OO30HHBIX U (PEPMUOHHBIX YACTHIL
¢duznyecKkrue 3aKOHbI JOJDKHBI OcTaBaThCsi Hem3MeHHbIMH. [lomywaercs,
YTO y I'PaBUTOHA, TMUIIOTETUYECKOIO KBaHTA IOJS TATOTEHUS, €CTh MapT-
Hep — rpaBuTuHO. Ilo oreHkam, Macca rpaBUTHHO JOBOJIBHO BEJIMKA, HE
MEHbILIE YeM Yy sifjpa cepedpa, MOATOMY IPAaBUTHHO POXKIAETCS Ha OYECHb
MaJIbIX PACCTOSHUSAX, MOJ €ro BIMSHHUEM IOJ€ TATOTEHHs MpUOOpeTaer
COBEPLICHHO HOBBIE YEPThl — CTAHOBUTCS CyNeprpaBUTalieil, 0OObSICHUTH
KOTOPYIO BO3MOKHOCTSIMU TE€OpUHU DUHIITENHHA HE MOJIy4aeTcs, OCKOIb-
Ky OHa HE YYUTHIBAET BO3MOKHOCTh CYILIECTBOBAHMSI KBAHTOBOM CTPYKTY-
pBl mpocTpaHcTBa-BpeMeHu [21, c. 135-139]. Orcroga npencrasieHue o
TOM, 4TO NPOCTPAHCTBO M BPEMS COCTOAT U3 IUCKPETHBIX 4acTel. [Ipo-
CTPAHCTBO MPEACTABISIETCS B BUAE PELIETKH U3 KPOLLIEYHBIX «aTOMOBY, UX
JUaMeTp paBeH IUIaHKOBCKOW JUIMHE, WM PACCTOSIHUIO, IPU KOTOPOM TIpa-
BUTAIIMOHHBIE U KBaHTOBBIE 3(h(heKThl cpaBHUMEI 110 cuiie. B 1990-x romax
[OJIy4aeT pa3BUTHE TEOPUs NETJIEBOM KBAHTOBOM I'PABUTALIUU, COIJIACHO
KOTOPOI MPOCTPAHCTBO-BPEMs COCTOMT M3 aTOMOB M 00J1a/1aeT OrpaHH-
YEHHOW BO3MOKHOCTBIO BMEILATh B ce0sl MaTepHIO U SHEPIrHio, HE JaBas
TakuM 00pa3oM 00pa3oBaThCsl CUHTYJIApHOCTU. I[IpocTpaHCTBO-BpeMsi He
TOJIBKO OIPENeNsIeT IBUKEHUE Tell BO BeceneHHoi, HO U ABOIIOLIMOHUPYET
camo. Marepusi, MpOCTPAHCTBO U BPEeMsI B3aUMOJICHCTBYIOT MEXIy CO00ii,
IPOCTPAHCTBO MOXET PACTH M CKUMAThCs. TeopHs ONUCHIBAET, KaK SHEP-
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rust, Oyayuu 106aBieHa K MyCTOMY BaKyyMmy (HHYTO), IIOPOXKJAEeT HOBBIi
aTOM MPOCTPAHCTBA-BPEMEHH.

Harsxenue BakyyMa IeHCTBYET KaK OTpUIIATENIbHOE IaBI€HHUE, €r0 CUJia
NPEBOCXOANUT TPABUTAIIMOHHOE TPUTSDKEHHE €T0 K€ MAacChl, YTO B IIETIOM
NPUBOAUT K OTTAIKUBAHUIO, KOTOPOTO MBI CErOJHS HE 3aME4aeM, IOTOMY
YTO HAaXOJUMCS B HEM IIOCTOSHHO, HAM HEKyJa BBINTH 3a €ro mpeesbl.
BcenenctBue Takoro pospa mpoueccoB (pU3MUECKUi, WM JIOKHBIN, BaKyyM
3anojHAeTcs (HaJenseTcs) NpPOCTPAaHCTBEHHO-BPEMEHHBIMH MapaMeTpamMu
MCTUHHOTO BakyyMa. CUUTAETCs, YTO TMEePeXo]l MeXKITy 00JaCThIO HCTHHHOTO
¥ JIOKHOTO BaKyyMa HE MOXKET OBITh pa3phIBHBIM, TEOPHS TAKOW BO3MOKHO-
CTU He jomyckaer. [loaToMy nmeeTcs TOHKasi MPOMEXyTOUHas 30Ha (CTEHKa
My3bIpsi), B KOTOPOI XUTTCOBCKOE I0JI€ IJIABHO MEPEXOJUT OT OHOTO BaKy-
yMa B JIpyroi, peoiosieBas Mo MyTH MOTeHIHaIbHbINH Oapsep. MeeT MecTo
MPOLIECC MEPECTPOMKH BaKyyMa, KOTOPBII COMPOBOXKIAETCS] KOJIOCCATbHBIM
BbIIenieHreM sHeprun [21, ¢. 176, c. 187; 17, c. 140-141]. IlpoctpancTBO
(MM UCTUHHBIA BaKyyM), B KOTOPOM MbI CYIIECTBYEM, HMEET HEHYJICBYIO
IUIOTHOCTH Macchl [22, ¢. 120]. DTo umeno pemraroiime nociaeCTBUs s TO-
ro, yToObI Beenennas oopena miockyto ¢hopmy.

B sTOoT MOMEHT 3amyckaeTcs ckaukooOpa3zHoe paciupeHue (MHGIIs-
1I1s) B 10° i gaxe 10" pa3, OHO JUIUTCSI JO MOMEHTA 10 ¢, buzmgeckoe
MOJIe «BBITOPAET», TPEBPANIasCh B YACTHIBI, ATO SIBICHHE HA3bIBAIOT
Bonbimm B3peiBoM. COBpeMEHHAsi KOCMOJIOTHSL YTBEP)KIAET, UTO pa3yM-
Hasl KHU3Hb MOXKET BO3HMKHYTh TOJBKO B Tex oOinactsax Bcenennoii, rae
npoucxoauna uHsuus. ns atoro morpedoanoch, 4Todbl Beenennas
nepeluia B CTaauio KOJIOCCAIbHOIO MO MOIIHOCTH SIIGPHOTO PEakTopa, B
KOTOPOM COJIEpKaTCsl DHEPTUU-CHIIBI, a CyOCTpaT — B BUJE IUIA3MbI U3
OTHOCHTENIBHO CTA0MIIBHBIX MPOTOHOB, HEUTPOHOB M 3JEKTPOHOB. ONHO-
BPEMEHHO M3 MEPBUYHOTO «OyIbOHA» WM XaOTHYHOTO ra3a BUPTYaJIbHBIX
YaCTHUI[ UCUE3TTH aHTUYACTHUIIBI, YTO OBLIO OOYCIIOBIEHO MM3EpHBIM IIpe-
oOnamanveM HaJa HUMH 4actul. [lpouecc aHHurHIAUMU (HA MpUMeEpe
DIIEKTPOHA M TIO3MTPOHA) TPEJICTABISACT COOOW YAMBHUTENBHOE SIBICHUE.
Bnauane oGpa3syercs caMblil KDOXOTHBIN M3 BCEX aTOM IMO3UTPOHUS, OA-
HAKO 4epe3 OUeHb KOPOTKOE BpeMsi 00e YacTHIbl aHHUTWIMpYyHoT. [locie
AHHUTUJISIIUN UX DHEPTHsS U Macca MPEeBPATATCS B KBAHTHI dJIEKTpOMAr-
HUTHOTO U3JIy4CHUs, PA3JIETAIOIIUECS CO CKOPOCTBIO CBETa B pa3HbIE CTO-
POHBI, @ HA MECTE MO3UTPOHUS OCTaHETCsl cBoeoOpa3Has apipa. MoxeT iu
9Ta ApIpa o0JafaTh KaKUMU-THOO (u3udeckuMu cBoricTBamu? McdesaroT
3apsiAbl IPOTUBOIIOJIOKHBIX 3HAKOB U MOJIHOCTHIO KOMIIEHCUPYIOTCS MPO-
TUBOIIOJIO)KHO OPUEHTHPOBAaHHBIE CIHMHBI. HO MarHWTHBINA M 3IEeKTpHue-
CKUH JUIOJbHBIE MOMEHTHI HHKaK HE MOTYT MCUYe3HYTh. B Touke mpo-
CTPaHCTBa, IJ€ MPOM30ILIAa AaHHUTHIALHKSA, OCTAeTCS AJIEKTPOMArHUTHOE
noJie, CyIlecTByrollee 0e3 BemecTsa, kak 0l camo no cede. He nmes Bo3-
MOKHOCTH TIPOCTO TaK «BHCETh» B MPOCTPAHCTBE, HH 3a YTO HE YICTIHB-
IIMCh, OHO JTOJDKHO OBUIO OBl MTHOBEHHO PA3NIETETHCS B PAa3HBIC CTOPOHBI
CO CKOpPOCTBIO CBETa, KaK U KBAaHThI, YHECIINE SHEPTHUI0 AaHHUTUIMPOBAB-
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IIMX YaCTHULl, €CIH Obl B KaXKI0H OECKOHEYHO MaJjiol TOYKe (pU3nyecKoro
BaKyyMa OTCYTCTBOBAJIM KakKue-TO €ro napamerpsl. Bakyym He TOJIBKO
npecTaBiseT co00il XaoTUYEeCKUil ra3 BUPTYyaJIbHBIX YacTHUIl, HO U UMEET
OTIPENICTICHHYIO0 CTPYKTYpy. B oTnnume oT 0OBIMHON 3JIEKTPOMarHUTHOM
BOJIHBI, KOTOpasi IEPEHOCUT SHEPrui0 B HaNpaBICHUM, NMEPHEHAUKYJISAP-
HOM TUIOCKOCTSIM, B KOTOPBIX MPOUCXOAAT KOJeOaHHS BEKTOPOB HAIpsi-
JKEHHOCTU AJIEKTPUYECKOTO M MAarHUTHOTO IOJEH, B BaKyyMHOH AbIpe
AIIEKTPUYECKUII U MarHUTHBIM BEKTOPHI OKAa3bIBAIOTCS MapalIeNbHBIMHU.
[To 3To# mpUYMHE AJIEKTPOMArHUTHAs YHEPTHsl GU3NYECKOTO BaKyyma HH-
KyJZa HE pacTeKaercs, a BEYHO BPAIIACTCs B KaKJ0W OECKOHEYHO Majon
TOYKE MPOCTPAHCTBA, 3aMOJHAL ero 0e3 Kakux-mubo paspeiBoB. OTCrona
IIPEIII0JIOKEHNE, YTO MIOYTHU cpa3y ke mnocie bompmioro B3pbiBa, KOrna He
CYILIECTBOBAJIO 3JIEMEHTAPHBIX YaCTUIl, BO3HUKAIOT HapsAy C MPOCTHIM
BelecTBOM (OHO 3aHMMaeT ceroans 4,9 % Bceit maccel BeenenHoi) Tem-
Has matepus (26,8 %) u TemHas sueprus (68,3 %).

TemHast sHeprusi O4eHb MOXOAUT Ha IUIOTHOCTb SHEPrUU BaKyyMa.
Opnaxo ecnu Beenennas Bce BpeMsl pacIIUpsieTCsl, a INIOTHOCTh TEMHOU
SHEPrUM CO BPEMEHEM HE MEHSETCS, ITO €llle HE 03HAYAET, YTO €€ KOJInYe-
CTBO IMOCTOSIHHO pacTeT. J[eo B TOM, YTO 3aKOHA COXpPAaHEHUS SHEPTUU B
KocMoce HeT. Becenennas pactsaruBaercs, a MIOTHOCTh SHEPTUU MOCTOSH-
Ha. O0OBbEM yBETMUMBAETCS, U SHEPTUS B 3TOM 00bEME YBEINUUBACTCS.

TemHast mMarepust — 3TO OOBIYHBIE YACTHUIIbI, TOJIbKO HEU3BECTHHIE
HaM, HOBbIE U HEUTpaJIbHBIE 10 OTHOLIEHUIO K IEKTPOMArHUTHBIM B3au-
MOJICUCTBUSAM, IOATOMY OHHM HE CBETAT M HE MOIJomarT cBeT. FiMeHHO
MO3TOMY COCTOAIIAS U3 HUX MaTepus — TeMHas, T. €. HeBuaumas. [Ipo-
necc (GOpMUPOBAHUS TJIAKTUK HAUYMHAJCS CO CKy4YMBaHHUS TEMHOM MaTe-
pUM, a OHA MOTOM MPHUTATHBAJIA Ha ce0s OObIYHOE BEIECTBO. TeMHas
SHEPrus B CTYCTKH HE COOMpPAETCs, B TaJaKTUKaX €€ CTOJBKO XKE, CKOJIBKO
MEXJly TaJlaKTUKaMH, CKOJIBKO BJAJIEKE OT BCEX CKOIUIEHWM, OHA BCIOAY
pacnpeseneHa paBHOMepHO. OHAKO TpaBUTAIMOHHO OHA YCTPOEHA IO-
npyromy. Ecnu TemHas MmaTepus NpUTATUBAET, 00J1aaeT rpaBUTallUuEl, TO
TEMHOM SHEpPruu B OINpPEAEICHHOM CMBICIE MNPUCYIa aHTUTPaBUTALIMS,
OHa MOOYXAAET BCEJIECHHYIO PacIIUPATHCS yCKopeHHO. OHAKO yCKOpEHUE
yBEJIMYMBAETCST HE OecIpenesibHO: MpuMepHo uepe3 50 mipa JieT, Koraa
0OBIYHOE BEIIECTBO YK€ OyIeT coBCeM pa3pexkeHo, Bo BceneHHOH ocTa-
HETCSl B OCHOBHOM TE€MHAasi YHEPTHs U 3TO YCKOPEHUE CTAHET IMOCTOSHHBIM.
OtnanenHoe Oyaymiee BceneHHOW HampsMyro 3aBUCHT OT CBOWMCTB TEM-
HOM DHEpruu.

B cmy Kakux-To NMpUYMH TUMHYHBINA mpolecc B OeckoHeuHoW Bce-
JICHHOM, HAIlOJIHEHHOW BCIIyYMBAHUSAMH C MOCJIEIYIOUIMMH CXJIOTBIBAaHU-
MU BaKyyMa, TOIIEN TaKUM 00pa3oM, 4To 00pa3oBanach NPUHIUIHAIBEHO
HOBasi cpefla, B KOTOPOI CTaju BO3MOKHBIMH 3BE€3[IHbIE CKOIUICHMS, ILIa-
HETHI, XKU3Hb U UHTEIIEKT. [lonydaercs, yto 6eckoHeuHas Bcenennas co-
CTOUT U3 TEMHOM MaTepuH U TEMHOI 3HEPTUH, IHEPIETUUECKOTO BaKyyMma,
a JIOCTyIIHasl HaM BUMMAsi €€ 4acTh HANOJHEHa MaTepualbHbIMU 00pa30-
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BaHUsAMU. TeMHas »Heprus NEHCTBYET KaK aHTUIPAaBUTALUs, 3acTaBIIss
BCEJICHHYIO paciIupsThest Bce ObicTpee. [1o 3T0il mpuunHe Macchl Mex-
3BE3JIHOTO BOJOPOAA, a TAKXKE MMOKAa HEM3BECTHBIX HaM TSKEJIbIX YacCTHLI,
BbIOpachIBa€Mble BOBHE TMIAHTCKHUMH CIMPAIbHBIMU TajJaKTUKaMHU, Bpa-
mjaroTca He Kak miuaHetsl ColHeuHOUM cucTemsbl 1o 3akoHaMm Keruiepa, a
KaK 4acTH HEKOETO IMPOCTPAHCTBEHHOIO raJJaKTUYECKOTO TBEPAOIO Tena,
LIEMEHTUPYEMOTO IpaBUTALIMEd TEMHON MaTepuu. BrionHe BO3MOXKHO, 4TO
TaKoro poJia CryCTKU T'PAaBUTALIMOHHBIX MAacC CTAJIA 3apPOJBIIIAMH 3BE3[I-
HBIX CHCTEM.

CrnenyeT nmoauepKHyTh, YTO TEOPUH BoNBIIOro B3phIBa MPOTUBOCTOUT
(mycTh HE MPSAMO, a paccMaTpHBas €ro Kak 4acTh Ooyiee TPaHIMO3HOTO
npoiiecca) ujes o CyIecTBOBaHUH Kakoi-To Oosee panHel ¢a3bl Beenen-
HOM, KOI/1a MaTepHsi C)KMMalach, YTOOBI OMATHh BOHUKHYTH Mociie bomb-
moro B3peiBa [23, c. 326]. IIpu 3TOM CMBICII MHOTHX MNPEACTaBICHUMN O
paHHell BeeneHHON MeHsieT mapajoKe Bo3pacTaHusl SHTponuu [24, c. 159,
c. 194-195, c. 200). Ilpu paccMOTpeHUH MapagoKca BCe CBOJUTCS K MPe/I-
MIOJIOKEHUIO O TOM, YTO YepHBIE JBIPHI U MO00HBIE UM O0BEKTHI CHOPMH-
POBAJIUCH B JAJIEKOM IIPOLIIOM OTHOCHUTEIBHO IPABUTALIMOHHOIO KOJLIAl-
ca. [Ipu sTom Bonbmioit B3peIB 00naman 6e3yMHO HHU3KOH DHTPOINUEH, a
YEepHbIE JBIPHl OBUIM U OCTAIOTCA OOBEKTAMHU C IUKJIONUYECKU BBICOKOM
SHTPOIIMEH, BCIEACTBUE YEro HHTPOINHsA BcelleHHON mpopoikaer sHep-
TMYHO yBeIWuMBaTbes. PUHANIbHAS CTaAusl pa3BUTHS BceneHHON BechbMa
neyanabHa — MPOU30MIeT (PUHANBHBINA XJIOMOK, MOCIE Yero HauHeTCsl HO-
BBIM IepuoJ pacmupeHus: BeeleHHON ¢ 3KCIOHEHIMANbHBIM POCTOM Ta-
pameTpoB. U Tak nanee — BIUIOTH A0 HOBOT'O OECKOHEYHOTO yTracaHusl.

B aroit Bepcum, mpeanosgararonied 1 Hadauao, U CTallHOHAPHOE COCTO-
aHue BceneHHOM, U ee yracaHue, 3aMETHbl MOMEHTBI, UMEIOLINE HCKIIIO-
YUTEIBbHOE 3HAYCHUE JIJI1 BOSHUKHOBEHUA *u3HU. Hapsny co Becenennon,
JIEHCTBOBABILEH KaK SIICPHBIN PEAKTOP, CYIIECTBOBAIM UHBIE CHUJIbI, KOTO-
pbie 1100 TOPMO3HIIH, MO0 YCKOPSIN MPOIECChl, XapaKTepHbIe IS ee
panHeil craauu. Besd nenbs coObITuM, Benylias B KOHEYHOM HMTOTe K 3a-
POXKIEHHIO KU3HU U YEJIOBEUECTBA, Obljla ObI MHOM WM €€ JJaXke U BOBCE
MOTJIO He ObITh 0€3 COBMECTHOMW 3BOJIIOLUH TaTaKTHK CO CBEPXMACCHUBHBI-
MU YEpHBIMU JIBIpaMU M UX TOYHEHIIMM peryinpoBaHueM [25]. dakTopsl
JIOTIOJIHUTEIBHOCTU U HEOINIPENEIEHHOCTH JOJKHBI YUUTHIBATLCS B pacye-
Tax 3KOJIOTMYECKOI COCTaBIIAIOIIEH KOCMOJIOTMYECKUX IPOTHO30B.

Urak, Bcenennas Ha paHHEM dTare MOTCHIMATBHO COJEPXKUT B cebe
AKOJIOTUYECKUN KOMIIOHEHT, KOTOPBIN SIBISIETCS HUYTOXKHO MAJIOM BEJIUYH-
HOM, ¥ €r0 pean3alysi — 3TO YHHKAJIbHOE siBJICHHE. Bbio ObI HEBEPHO CKa-
3aTh, YTO HUYTO B XApPAKTEPUCTUKE paHHEW BceneHHON He yKas3blBaeT Ha
MPU3HAKU 3BOJIIOIMOHHO-3KOJIOTHYECKOr0 pa3BUTHs coObITHIA. Hauano ectsb
Hauyano. OJHAKO 3TO HE BIOJHE CHpaBeAuBO. BakyyM ObuUl, OH 3amoJiHsI
00beM (OeCKOHEUHBIH), ClIeA0BaTEIbHO, MPOCTPAHCTBO OBUIO, HO BaKyyM He
ObUT HaJIeJIEH AONOJIHUTEILHON SHEPIUEH, U TO3TOMY HUKAKOIO BPEMEHHO-
IO Pa3BUTHUS COOBITUH, CBSI3aHHBIX C U3JTyYCHUEM U BEILIECTBOM, €lle He Obl-
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710. DBOMIOIMOHUPOBAJA MEPBUYHAS CHJIa, KOTOpasi ObUIa MOPOKIESHUEM HC-
XOJIHOTO BEIIECTBA MPOCTPAHCTBA. I 71e €CTh IBOJIIONMS, TaM €CTh IpaIallus,
muddepermmanys. [Ipodbiema B TOM, 9TO B CHIIy KBAHTOBO-MEXaHUYECKHUX
MIPOIIECCOB B 3BOIIONMHU BCEICHHOM UMEIOT MECTO TIEPEPHIBBI MOCTEIICHHO-
CTH, KOT/Ia IPOMCXONT KaK Obl CTUPAHUE OTMEIBHBIX (PparMEHTOB MPOIILIO-
ro, MOJETHPOBATh KOTOpPhIC KpaifHe TpymHO. Takue CUTyaluu CIydaliuch
U B UCTOpUHU 3eMIIU: OKOJIO 4 MIIpH JIeT Ha3aJ Hally TUIAHETy B TEUCHHE
npumepHo 200 ThIcSY JieT OoMOappPoBa MOTOK KOJOCCATBHBIX acTEPOH-
JIOB, KOTOpPBIC HABCET/Ia YHUYTOKUIIM BCE MEPBUYHBIC CKAIBHBIC MTOPOJIBI U
JPEBHEHINNE CIICABI KHU3HH, YCIEBIIHE CPOPMUPOBATHCS K TOMY BPEMEHHU
[26, c. 130]. Pannuii nepuon BcenenHoi He MOT OBITH OJJHOBPEMEHHO KOH-
[IOM Hayala, TOCKOJbKY SIBJISLT COOOI0 Pe3ynbTaT MPEAIICCTBYIOMIUX MpPO-
IIECCOB, B CHJIY KOTOPBIX HEBO3MOXKHO CaMOYHHYTOXKECHHE, & TOJBKO IO-
pOXJIeHHE HOBBIX (DOpM, WK pa3BUTHE. MBI pa3eisieM MO3UIUHA TeX aBTO-
POB, KOTOpBIE HACTAMBAIOT HA Pa3pabOTKE METOIOJIOTUICCKUX OCHOBAHHUI
KOCMOJIOTHYECKUX Teopui [27].
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Evolution and ecology of the early Universe

© G.I. Lovetsky
Bauman Moscow State Technical University, Kaluga Branch, Kaluga, 248000, Russia

The anthropic principle is not a convincing argument in favor of the reasonableness of
the Universe because of possible cosmic catastrophe scenarios and tragic extinction of
the Sun and the Universe as a whole. The author proposes the hypothesis of ecological
niches generated by stochastic processes of the Universe evolution.

Keywords: space ecology, the hypothesis of ecological niches of the early Universe.
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