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BBenenne

VBaxaemslil untarens! [Ipen Bamu paboTa He npoeccroHalbHOro nucarelisi, o3Ta uim yueé-
HOTO Y TIOTOMY HE COJIEPJKHT B ce0e Xy/IOKECTBEHHON KPAacOThl PYCCKOW PedH, BHICOKOTO HAyYHOTO
CTWJISl WJIA TOHKOTO MO3TUYECKOI'o CJI0ra, TEM He MEHee, 9TO He MOBOJ OTJIOKUTDb €€ B CTOPOHY, Kak
MBI 3HaeM — OoJIee BasKHA He CTOJIBKO (DOpMa CKOJIBKO e€ cofepkaHne U 9TO, KaK pa3 TOT CaMblid CITy-
yail. Bezib B Heil BiepBble, B paMKax OJHOW ITyOIMKAIMH, 32 BCIO U3BECTHYIO MHE MICTOPHIO PA3BUTHS
YeJIOBEUECKOW MBICIIH, M3JI0KEHBI TIPSMBIE U apryMEHTUPOBAHHbIE OTBETHl HA BCE CaMble IVIABHBIE
Y )KU3HEHHO Ba)kKHbIE BOIPOCHI 1151 JIOOOr0 M3 HAC, HE 3aBUCHMMO OT TOrO Kakoro Msl 1oJjia, BEPOUC-
MOBEJIaHN 51, HALIMOHAILHOCTH 1 KEM SIBJISIEMCsl B CMBICJIE ITPO(ECCUOHATIBHOM MPUHA/IEKHOCTH. . .

Bcio cBOI0 cO3HaTeNbHYIO0 KU3Hb S MBITAICA 1715 ceOsl HAlTU OTBETH HA W3BEYHBIE BOIPOCHI
Y BBI30Bbl COBPEMEHHOCTH, Ha KOTOPBIE JI0 CUX IOp, HE ObIO OTBETOB M HE MPEAJIOKEHO HU KaKUX
pELIEHMIA: OT CaMbIX COKPOBEHHBIX M CAKPAaMEHTAJbHbIX, JO KACAIOLUIMXCS HAy4YHbIX, MOJUTHYE-
CKHMX, 9KOHOMUUYECKUX, COLMATIBHBIX U PEJIMITMO3HBIX ACHIEKTOB JKU3HEAESATEIbHOCTH YeI0BeUeCTBa.
W nonyyeHHoe B pe3ysbTaTe 3TOro MOMCKA, YK€ OAMHHAALATHIA rof padboTas Haj STUMU MaTepua-
JIaMH, 110 BO3MOXHOCTH JJAKOHWYHO U JOCTYITHBIM JUIsl HOHUMaHUs1 (OTHOCUTEJIBHO MTPOCTHIM) SI3bI-
KOM, M3JIOKWJI Ha CTPaHMLIAX CBOEW KHUI'M. A BOT Ha CKOJIBKO MHE 3TO YAAJOCh 51 OY€Hb HAZIEIOCh
y3HaTh yxe oT Bac, yBaxxaemblii uuTartesb, 1o 3apaHee MpeIyCMOTPEHHOI OOpPaTHOM CBSI3H; B TEKCTE
3aKJIIOYEHMS, B KOHLIE MaTeprajia KHUI'M, yKa3aHa 3JIEeKTPOHHAs MMouTa riae Bbl, eciin coutére HyX-
HBIM, MOXETE OCTABUTb CBOM OT3bIB.

Kparkoe onucanue cogepkanus MaTepuasia 1o HeKOTOPbIM IJ1aBaM:

— B I1aBe «YesoBeK» BBUIOKEHBI OTBEThI HAa BOIMPOCHI O HAILIEM IPOUCXOKIEHUH, O BO3MOX-
HOCTH TNPOJOJIKEHUS] XKU3HU Tociie (PU3MUYECcKO CMEPTH Tesla U Ipajlaliuy e€ KayecTBa, B 9TOM ke
[71aBe 3aTPOHYT PsJ U JIPYTMX HEMAJOBAXHBIX BOIIPOCOB UYEJIOBEUYECKOTO ObITHS, B YACTHOCTH XKe
IIPE/ICTaBJICHO IOHUMaHUe TITyOUMHHOIO pa3/Inyus U CAKPaJIbHOI'O CMBICIIAa MY)KCKOU U KEHCKOM CyTH;

— 13 1aBbl «BeenenHast» Bbl nonmyunTe abComOTHO HOBOE MPEJCTaBIEHHUE O TOM, KaK YCTPOEHO
€€ IPOCTPAHCTBO, YTO JIEXKUT B €r0 OCHOBE U MBICIIEHHO COBEPIIUTE «IIPOTYJIKY» MO BCEH CTPYKTYpe
CHUCTEMbl MUPO3/IaHHS;

— MO3HAKOMMBIIKCH € M1aBoil «MneansHoe ['ocynapcTBo», y3HaeTe 0 CyHIeCTBYIOIIMX CKPBITBIX
HIOAHCAaX M aCTeKTaX YCTPOMCTBA YETOBEUYECKOro OOIIECTBA, €0 PeasIbHBIX MPpodieMax U BO3MOKHO-
CTAX...

B Mmarepuasie KHUIM Tak:ke COAEPKUTCS OMUCAHUE TOTO Kak, MO MPeICTaBJIEHHUIO aBTOpa, YCTPO-
€HBI 3BE3/Ibl, TUIAHETHI U JPyrue KOCMUYEeCKHe OOBEKTHI, MOKa3aHa Ha CXeMax MX CTPYKTYpa M U3JI0-
’KEH aJITOPUTM MX BO3HMKHOBEHUs. B Mo€Mm uccrnenoBaHMy 00O3HAUE€HO M NMOHMMAaHUE TOrO, YTO
B PEAIBHOCTH CTOMT 32 TAKMMH «HU30UTHIMI» TIOHSATHSIMU JIJIs1 YeJIOBEUECTBA, KaK «BPEMs», «IHEp-
TUsl», <IIPOCTPAHCTBOY. ..

Cwmetlo 3aBeputh Bac B ToM, ecii Bbl HaxoguTech B MOMCKAxX TeX WA MHBIX CMBICJIOB, B TOMCKAX
MOHMMAaHMUSI MUPOYCTPOWCTBA U CBOETO MECTa B MHUpE, 3aHMMAaeTeCh HAyYHOW MJIM MOJUTHUYECKOM
IeSATENbHOCTBIO, I TIPOCTO JTIOOO03HATE bHBI, 3HAYUT He 3ps1 B JAHHBI MOMEHT TPaTUTEe CBOE BPeMs
Ha YTE€HHE 3TOM KHUTH, BE/Ib MaTepUaJl, CMEJIO ITPECTABICHHBII MHOM JIJ151 IIMPOKOM ayJUTOPUM Ha e€
CTpaHMLIAX JEUCTBUTEILHO HE UMEET aHAJIOTOB B MUPE HAyKH, PeJTUTHU U (pri1ocouu, HO HACKOJIBKO
clieJIaHHble MHOH B €ro CoAepKaHUU YTBEPKJEHUSA 1 BBIBOBI OJIM3KY WM JAJIEKU OT UICTUHBI CYAUTb,
KOHEYHO ke, TOJIbKO Bam, yBaxaeMblil UnTaTeb.

MHe ke, yoexkJEHHOMY B CBOEH IIPaBOTe, C HEKOTOPO CTENEHBIO CKETICHCA U CTpaxa, OCTAETCS
TOJIBKO /IaTh B TOM WJIM MHOM BUJIE OTBETHOM PEAKIIMH, U 5 TOTOB OTBETUTH 32 BCE CKa3aHHOE MHOM
Ha CTPaHULIAX KHUTH IIepe]] JTI0ObIM BO3MOKHBIM CYAOM — JIIOACKUM, Ka3€HHBIM WJIM CYA0OM UCTOPUH,
€C/M ke KOHEYHO «TaKOe Uy[0» CIYYHUTCS U MOW CKPOMHBIA TPy OyleT YAOCTOEH TaKOW BEIUKOH
YECTH.
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I'maBa 1. Bceyiennas

1.1. IlonsTHs, onpeaeaenus, npoueccobl M 3 eKThl

[pexne yem HayaTh rOBOPHUTH O BceleHHOM, Kak 0 HEKOM 00beKTe, HEOOXOIUMO YTOYHUTh
JaHHOE TIOHSTHE UMEHHO B TOM CMBbIC/IE, B KAKOM OHO OyZIeT paCCMOTPEHO Ha IMOJISAX JIAHHOW KHUTH.
Tepmun «BceneHHas», BCTpeyJaloIeiicst B TEKCTe 3TOH pabOThI, HY)KHO MOHUMATh, KaK BCEOOBEMITIO-
11ee KOCMUYECKOe MPOCTPAHCTBO, SBJISIONIMECS CPEAOil BOSHUKHOBEHUSI M CYILIECTBOBAHHUSI Pa3HBIX
(opm 1 BUIOB MaTepuu, U B IPOCTPAHCTBE KOTOPOUl CYIIECTBYIOT €JUHbIE M HEU3MEHHbIE 3aKOHbI —
CJIOXKUBIIMECS YCJIOBUSI CYILIECTBOBAHUSI, BCIGACTBIE KOTOPBIX: BO3HUKAIOT, Pa3BUBAIOTCS U Iepe-
CTalOT CYIIIECTBOBATh BCE BUJIBI M (DOPMBI MaTepuu O3 UCKITIOUEHHSI.

BcenenHnass — 3To 1LiesIOCTHAS, HAXOASIIMECS B 3aMKHYTO-LIMKJIMYHOM IPOIIECCE Pa3BUTHS,
cuctema. CTPYKTypbl MaT€puM MPOXOAAT B €€ IMPOCTPAHCTBE IMHAMUYHO-XAOTUYHOE Pa3BUTHE
Y MUMEIOT MOMEHT BO3HUKHOBEHHUs, Aajiee, IPOLIeCC pa3BUTHS U TAll pa3pyIIeHUs WK THOeH.

[TpocrpancTBO BeeneHHol nMeeT 00bEM U pa3HyIo IIIOTHOCTh. OHO B I1€JIOM COCTOUT U3 «3HEP-
TeTHUYECKOro CyMa», T.€. pa3HO-Pa3MEPHBIX, PA3HO-IJIOTHBIX YaCTHI] C OMpPe/IeIEHHBIM MOTEHIIUAIOM
CUJIB U HAIpaBJICHHOCTHIO. B cocTaBe maHHONM CyOCTaHIIMM, KaK OKa3bIBAETCsl, UMEETCs BCEro TpU
OTHOCHTENILHO YCTOMYMBbIE (hOPMBI ATOMHBIX YacTHI] (He aToMOB). VIMeromux coOCTBEHHBIE MTOBHU/IbI
OTJIMYAIOIINECs MKy cOOOM, B paMKax CBOei (DOPMBI, pa3MEPHOCTBIO ¥ B COOTBETCTBUM C STUM
MOIIBIO «HAIPABJIEHHOIO» MOTEHIIKAa CUIIbl (cxema 1)...

3aberas HariepeN crienly yrpeauTh — He OrOpYaiTech OT BO3HUKAIOIIETO YyBCTBA HETOHUMAHUSI
T10 TIOBOJYy MOMX OIpe/ieIeHuH, B Ipoliecce O3HAKOMJIEHUS C MaTepuaioM KHUTM Bel HaiinéTe mpak-
THUYECKH Ha KaX/I0€ Ompe/ielieHne 000CHOBaHUEe, OOHAPYKHUTE U UX TIPUUUHHO-CIICICTBEHHBIE CBSI3H,
Y TaK KaK MOE U3JI0KEHHE ITOCTPOEHO IO TIPUHIIUITY — OT OOINEro K YaCTHOMY, TO €CTECTBEHHO Oy/IeT
HEMHOTO TPYIHOBATO BOCIIPUHUMATHCS, HO TPUBEAEHHBIE MHOM MTPUMEPHI /17151 OSICHEHU 1, HAJIEIOCh,
ynpoctat Bam sty 3agaugy.

...BceneHHass — 310 MpOCTpaHCTBO OOMAAONINE ONPeIeIEHHBIM MOTEHIIMATIOM CHJIBI Yepe3
COBOKYITHBII TIOTEHIIMAJ €€ YaCTHUII, CIIOCOOHBIX K TOMY WJI THOMY XaOTHYHO HAITPaBJIEHHOMY (CITy-
YaiiHOMY) B3aUMOJICHCTBHUIO WY MIPOTUBOIEHCTBUIO JIpyT apyry. HeOosbias yacTh JaHHOTO MOTEH-
yajia akKyMyJMpoBaHa B OoJiee TIOTHOM YacTHU MPOCTPAHCTBA, KOTOPOE BO3HUKIIO B pe3yJibTaTe
0e3ynpevHo AeNCTBYIONIUX O0Ie-BCEIEHCKUX 3aKOHOB (0 KOTOPbIX Bbl y3HaeTe B COOTBETCTBYIONIEH
IJ1aBe) XaOTHYHBIM 00pa30M M M3BECTHA HaM IO IOHSATHEM — «MaTepHsi».

[NocTeneHHO BRICBOOOXKJASICh U3 PA3PYIIAIOIIUXCS CTPYKTYP MaTepry YaCTUUYKHU C ONpeeeH-
HBIM MTOTEHIIAJIOM CHJIBI BO3BPAIIAIOTCS 0OPATHO B MPOCTPAHCTBO — «IHEPIeTHUECKUIA CYIT», KOTO-
PbIii U €CTh TPOCTPAHCTBO. TeM cambIM 1151 JaHHBIX YaCTULL 3aMBbIKAETCS M 9TUM 3aKaHYUBACTCS LIUKJI
UX CYIIECTBOBAHMS B CTPYKTYpe TOTrO WM MHOTO BUJA MaTepPUU.

INonpoOyo Ha MPOCTOM W TIOHATHOM IpUMepe 3TO ToKasaThb. [IpencraBum cebe HEKOTOpOe
KOJIMYECTBO CBEKEr0 MOJIOKA B KaKOM-HUOY/Ib OIPOMHOM, OKPYIJION U mpo3padyHoit tape. U momy-
CTUM, YTO BUJIMMBII HaMU 00BEM MOJIOKa 3T0 BceseHckoe MpOCTpaHCTBO, OHO, KaK U MOJIOKO PaB-
HOMEPHO OKpAIIIEHO ¥ UMEeT MOYTH OJHY KOHcUCTeHIMIo. [{7151 BeeneHHo# aTuM MoMeHTOM (TipaBaa
TOJIBKO YCJIOBHO BO3MOKHBIM, B PEaJIbHOCTH TAKOrO MOMEHTA He ObIBaeT) OyleT TO BpeMsl KOrjia OHa
HEe MMeeT elllé MaTepu B CBOEW CTPyKType. B mporiecce ke MOCTOSHHO AENCTBYIOIIMX BHEIIHUX
YCJIOBUM MOJIOKO HAUMHAET MEHSITh COOCTBEHHYIO CTPYKTYPY, TO €CTh Ha €€ MOBEPXHOCTU U BHYTpPU
MAacCchl MOJIOKA MTPOUCXOAT Pa3Hble U3MEHEHH I, OSIBIISIIOTCS )KUPOBBIE CT'YCTKU, IJIOTHOCTD KUIKO-
CTU M OKpacKa MEHSII0TCS U T. [I.

Tak u B mpoctpancTBe BeenenHol yacTh €€ 4acTHll, COIrIacHO JAENCTBYIOIIUM B HEel 3aKOHaM,
oOpa3yloT OoJiee IJIOTHBIE MPOCTPAHCTBEHHBIE CTYCTKU — MATEepPHI0, OTTOTO TUIOTHOCTh OKPYKalo-
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IIEro MPOCTPAHCTBA, B 3TOW o0nacTu BeeneHHoi, COOTBETCTBEHHO YMEHBIIIAETCS Ha 3Ty JOJTI0, aHa-
JIOTUYHO TOMY KOTJIa U3 MOJIOKa BBIpaOOTaIM CMETaHy, Macllo, TBOPOT OCTa€TCsI BCETO JIUIIIb TOJBKO
CBIBOPOTKA — OeJioBarasi Moaynpo3padHasi KUAKOCTb — OCHOBA MOJIOYHOTO IIPOAYKTA, UMEIOIIAs yKe
Y MEHBIIYIO TUVIOTHOCTb OT HAYaJIbHOM.

OpHako, Ha BbllLIE IPUBEAEHHOM IPUMEPE Mbl HE MOXEM YBHUIETb JIPYTYI0 4acThb LIMKJIA —
MOCTOSTHHO JAEWCTBYIONIUI OOpaTHBIN MPOIIeCC, KOTOPHIN pa3pyliaeT paHHee BO3HUKIIUE MPOCTPaH-
CTBEHHBIE CT'YCTKM (MaTepuio) U BO3BpAIAeT MX MOTEHUMal (B BUJE YaCTULl IPOCTPAHCTBEHHOTO
«Cymna») 00paTHO, B POCTPAHCTBO BceleHHOM, YIUIOTHSIS ero.

J17151 TOro 4TOO B 11EJIOM «TIOKa3aTh» Bam MOIHO-3aMKHYTHIH IIUKJI CYIIeCTBOBaHUs BeeneHHoi
MBI JIOITYCTUM (B peaJlbHOCTU Halllel )U3HU (PU3UUYECKH HEBO3MOKHOE), YTO OIHOBPEMEHHO 4acThb
MOJIOKa MOCTENEHHO MPEeBpaIaeTcs B CMETaHy, Macyo, TBOPOI, & PaHHEE BO3HMKIIIKE TAKOTO poja
MIPOIYKTHI U3 3TOW MACCHI NOCTENIEHHO pa3jiaraloTcsi Ha U3HAYaJIbHbIE COCTABHBIEC YAaCTH M HACHIIIAIOT
CBIBOPOTKY, a Ta B CBOIO 04Yepe]b MPHOOpETaeT BUJ U CBOWCTBO CBEKEro MOJIOKA, U TaK J0 OecKo-
HEYHOCTH.

B nctuHOl peanpHOCTH MUpPO3[aHus, (PU3KMKa ITOTO JEHUCTBA, T.€ MOJHOIO IUKJIA CYIIECTBO-
BaHMS 1151 JTIOOBIX (pOPM M BUJIOB MaTepHH, BHIIJISIIUT TaKKe, KAK 9TO OMMCAHO BHIIIE, 2 UIMEHHO,
TMIOKa YacTh €€ MPOCTPAHCTBA 3AIOTHSETCS BHOBb BOSHUKAOIIMME (DOpMaMy MaTepuH, BhipadaThiBa-
SChb U3 MIPOCTPAHCTBEHHOI'O «CYIIa», IIPH 3TOM €CTECTBEHHO pa3psikas €ro; Apyras 4acrTb, U3 paHHee
BO3HMKIIIUX BUJIOB MAaTEPUH, yKe HE CIIOCOOHBIX MPOTUBOAEHCTBOBATh XaOTHUHBIM IPOIIECCaM B €
cpene, pa3pyllaeTcsl Ha COCTABHBIE YacTH M BO3BpAIaeTcss 0OpaTHO, 3aMbIKasl IIUKJI, TEM CaMbIM,
HaChIIIas paHee pa3psKEHHOE MPOCTPAHCTBO.

[Tpesxe yeM 51 MpOAOJIKY «ITOBECTBOBAHUE» JIaJIbIlle MHE HEOOXOIUMO OTOPBAThCSI OT TeMbI
3a5BJIEHHOH IVIaBbl 1 OTMETUTD, YTO MOKA HE PACCTaBJIEHbl CMBICJIOBBIE aKLIEHThl HEKOTOPBIX, CYyIle-
CTBYIOILIMX B HAYYHOH CpeJle, BA)KHBIX TEPMUHOB Y TIOHSTUI HET BO3MOKHOCTH MX B HY’KHOM, BEpHEE,
VCTUHHOM CMBICJIE UCIIOJIb30BaTh.

Hanpumep, 310 KacaeTcst CMBICJIOBOTO 3HaY€HUS1 — TEPMUHA «3HEPrUsi». [Ie1o B TOM, UTO cylie-
CTBYIOILIEE CJIMIIKOM «Pa3MbITOE» IOHSTUE 3TOI0 TEPMUHA, B OMUCAHUM IPOLIECCOB U CTPYKTYPBbI
BceneHnHoii, He yMECTHO, Tak Kak UMEET, COIVIACHO HAyYHOI TEPMUHOJIOTM, MHOXKECTBO HE YETKUX
3HAUEHUI U CMBICIIOB. TakuX Kak: TeIioBasi, 3JeKTPOMarHUTHasl, MEXaHMYeCcKasi, XUMUYecKasi, iaep-
Hasl ¥ MHorue apyrue. He oqHO U3 3THX 3Ha4eHUil He IOIXOAMT K OIUCAHUIO CTpoeHus BeeneHHoid,
K e€ 4acTHBIM 00BEKTaM, K e€ ectecTBy BooOite. M, 3amete, Korja camu yuéHble TOBOpAT 0 BeerneH-
HOU, O €€ CTPYKType IPUMEHSISI TEPMUH «IHEPIHUs» IMOUEMY-TO HEe YTOUHSIOT €r0 CMBICII, BEPOSTHO
rojipasyMeBasi Hekoe 000OIIEHHOE, HO M HUKaK He OMpee/IEHHOEe 3HaYeHMe.

[IpuMeHsATh TEPMUH «3HEPIUsl» B KJIIOYE PaHEee NePEUUCICHHBIX 3HAYEeHUI HEKOPPEKTHO, €CIN
He cKazarhb — JIOKHO. [Touemy? [TotomMy, 9TO BO BCEM CYIIIEM €CTh TOJBKO MOTEHIIUAT CHIIBI — OOJTh-
A WM MEHBIIUH, CIOCOOHBIN TIPU Pa3HBIX YCIOBUSIX M TI0 Pa3HBIM MTPUYMHAM YIAEPKHUBATh, OTTAJI-
KHMBaTh, B3aMMOJIENCTBOBATh, IPOTUBO/IENICTBOBATH, CO3UJATh U Pa3pyllaTh, B 3aBUCUMOCTH OT CHJIbI
MOTEHLIMAJIA, €70 HAIIPABJIEHHOCTH Y KOHKPETHBIX YCIOBUI CAMOU OKPY KalOILEi Cpempl.

ITOT MOTEHITUAJ HET HEOOXOAUMOCTH JISIUTh Ha TETUIOBOH, SACPHBIN, SJIEKTPOMArHUTHBIN VT
KaKoW-mO0 Apyrow, rmojppasymeBasi €ro JEWCTBUE B OJHOMMEHHBIX, TIEPEUUCICHHOMY, MPOIECCaXx.
Mauto Toro, TakOBBIX IPOLIECCOB B NpHUpoAe BceneHHoM He CyllecTBYeT, Tak Kak 3TO He IPOLIECCHI,
HO 3(pEeKThl ICTUHHO CYILIETo MpoLecca.

B Heii cymecTByeT BCero OuH MpoLece UMEIOIIUNA TPY CITyYailHbIX HAlIPaBJIEHUs: BOZHUKHO-
BEHUS1, Pa3BUTHS U PA3JIOKEHUS.

Uro Ha caMoM jiesie IPOMCXOAUT B MOMEHT, KaK HaM OOBSICHSISI TOBOPAT YUEHbBIE, Mpoliecca
snepHoro jenenus? — «LenHas saepHast peakuusi B CTPYKTYpe U3BECTHOTO BHJA MaTepu — 3TO
JeJIeHUEe aTOMOB C KOJIOCCATbHBIM BHIOPOCOM 3aKJIIOUEHHOW B HUX SHEPIHM».

Sl e YyTOUHUB CyTb JAAHHOIO IpOLEcca YTBEPKAA, YTO SAEPHOE JEJIEHUE — 3TO MHTEHCHB-
HOE pa3pyllIeHHe LIeJJIOCTHOM MUKPOCTPYKTYpbI aToma. T.e. JejieHre yacTul] IpOCTpaHCTBa — aTOMOB
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Ha MX COCTaBJISIOIIME, HA TOPa3I0 Oojiee MEJIKMEe M MeHee YCTOMYMBBIE YacCTHIIBl MPOCTPAHCTBA —
aTOMHBIE U «JI0-aTOMHbIE» (CyOaTOMHBIE, COTJIACHO HAyYHOW TEPMHUHOJIOTHH ), HAXOAMBIIIMXCSI, B JIaH-
HOM CJly4ae, 10 Hauajla MOMEHTa pa3pylleHUs CUCTEMBI aTOMOB B CBSI3aHHOM COCTOSTHUU B CTPYKTYpe
BU/IAa B3PBIBOONIACHOM M Pa/IMOAKTUBHON MATEpHUH.

[Tpu 3TOM: OT/IMYKE BBIAEIAIONIMXCS YACTHL] B pa3MEPHOCTH, Pa3HOCTb CUJIbI MX MOTEHINAJIOB
Y UX pa3HO- HalpaBJIEHHOCTb B IIPOCTPAHCTBE, CAMA MHTEHCUBHOCTD BbIJIEJICHHUS], @ TAKXkKe HAa «MIHO-
BEHbE» BOZHUKAIOIIKE B 3TOM XaOTHYHOM IPOLIECCE APYTrHe MaIO-CTaOMIIbHbIE YaCTUIIBI, U BCA 9Ta
COBOKYITHOCTb TIPOMCXOJISIIIIErO BO BHEIITHEHN cpefie IPUBOAUT, K HAOMI01aeMbIM HaMH, (PU3HMYECKUM
SIBIICHUSAM, Hy WX 3(peKTaM, TAKUM KaK B3pbIBHAsI BOJIHA, HEBHIHOCMOE CBEUEHHUE, O POMHAsI TEM-
repaTypa ¥ pa3HoOro poAa U3JIy4YeHUs.

Takum 06pa3oM UCXOMs U3 BHIIE U3TOKEHHOTO MOXKHO YTBEPKAATh — «B MOMEHT SIIEPHOTO
B3pbIBa HE MPOMCXOIUT BHIOPOCA: TEIUIOBOM, EKTPOMArHUTHOM, CBETOBOM M KaKUX-JIMOO JPyrux
BUJIOB SHEPIrUii», TaK KaK B CTPyKType BceneHHoit TakoBbIX MpocTo He cymecTByeT. U Bc€ Habmona-
€MO€ HaMHU B IPOLIECCE MHTEHCUBHOIO pa3pylleHus (pa3ioKeHUs) CTPYKTYpbl JAHHOTO BU/A MaTe-
pUH BCEro JUIIb 3(PPEKTH WK NPOSBICHUS €JUHCTBEHHOTO UCTUHHO-CYIIErO MpoLecca.

B o0611eM cMbICiie 3TO MOKHO BBIPA3UTh CASAYIONIMM 00pa3oM, — BCE TO, UYTO MBI HaOMogaeM
B [TpOLIECCE SJIEPHOTO JIEJIEHUSI-pa3pyILIEHH s aTOMHBIX YACTHLL, IOITyCTUM [TPU AaTOMHOM B3PBIBE — 3TO
MHTEHCHUBHOE BbIJIEJIEHUE YaCTHI] TPOCTPAHCTBA, HAXOIUBIIKXCS B CTPYKTYPE CTPOEHUSI U3BECTHOTO
HaM BUJIa MaTepyy B €€ aToMax, 00paTHO, B OTHOCUTEJIBHO Pa3psKEHHOE MPOCTPAHCTBO, YIUIOTHSS
ero. A, mpu 3ToM, Bce HaOmopaemble pusndeckre 3h@eKTsl UM MPOSBICHUS — 3TO COBOKYITHBIN
MOTEHLIMAJ CUJIBI IIPOUCXOSAIIETO MpoLecca Pa3okKeHHUs 3TOM MaTepUu B IaHHOM cpejie MPOCTpaH-
CTBa, IPOU3BO/ASAIIEHN B HEW T WM MHbIE U3MEHEHUS M BBIPAXKEHO 3TO, KaK pa3 B BbIIIE O3BYYEHHBIX
apdexTax wim MposiBIECHUSIX.
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1.2. O0pa3Hoe npeacTraBjieHUeE,
pa3rpaHnyeHne NPOCTPAHCTBEHHBIX CTPYKTYP

Tun crpoenus BeceneHHOM MHE HATOMUHAET YCTPOMCTBO «MAaTPENIKW», TI0 KpallHel Mepe 3T0
MOXHO TaKMM 00pa30OM IMpPeACTaBUTh. MaTpéIiKka — OTHOCHTENIBHO MPOCTasi CUCTEMa, UMeeT BHYTPH
ce0s1 HECKOJIBKO 000JI0UEK — YMEHBIIIEHHBIX KOIHUI, KOTOPbIE CAMOIOCTATOUHBI X MOTYT HaXOAUTHCS
BHE OCHOBHOH 000710ukH. Tak U cucreMa Muposaanusi BeeneHHol BHyTpH ceOsi IMEET MOICHCTEMBI
CaMOJOCTaTOYHBIE HA CBOEM YPOBHE, KOTOPBIE, B CBOIO OUEPEb, TAKKE UMEIOT YK€ CBOM CaMOJ0CTa-
TOYHBIE MIOJICUCTEMBI B ce0e U TaK 10 MUKPO MHpPa BKIIOYUTEIHHO.

Kaxnapiii ypoBeHb MOACHCTEM KOMUPYET OOIIHOCTh CHUCTEMBI BO BCEX €€ MpPOSIBICHUSIX.
Ho B omiinume ot cTpyKTypbl MaTPELIKH, HAIOJHEHUE KOTOPO MOXET HAaXOAUTHCS OTAENIBHO OT IJ1aB-
HOW 4YacT €€ CHCTEMBI, ITOACUCTEMbl MUPO31aHusl BceneHHON He MOTyT HaXOAMThCS OTAEIbHO BHE
e€, OHM e€ HeoTheMJIeMble YacTu. T.e., eclii MaTpEMKy MOXKHO (pu3nuecku pa3zoOpaTh Ha COCTaB-
HBIE YaCTH, TO B OTHOIIIEHUE MOJEJIM CHCTEeMbI BceNleHHOM, ecii TAKOBYI0 MOKHO OBUIO ObI CO31aTh,
3Ty MPOIEAYPY MOKXHO OyIeT IPOBECTU TOJIBKO MBICJIIEHHO, UTO s U CHEJIAI0 YyTh HIKE OTPa3UB ITO
B CXEMax.

Hy, a noka, yTouHio HEKOTOpbIE I€Taal CUCTEMbl MUPO3/IaHHS U ONMILY UX HEMHOIO MHAue,
Kak OBl TIOJT IPYTUM YTJIOM.

Muposnganue BeeneHHON nipeicTaBiser u3 ceOs eIMHYI0, HO U IPH CEM, Pa3HO-TIJIOTHYIO U Xa0-
TUYHYIO CTPYKTYPY, COCTOSIIIYIO U3 MeJIbYalllIMX YaCTHIL] IPOCTPAHCTBEHHOIO «CyIa», COAEPKAILETO
B cebe OoJiee TIOTHBIE U OTHOCUTENIBHO KPYITHBIE CTYCTKM — aTOMHbBIE YacTHIlbl (cxema 1) crioco0-
Hble 00pa30BBIBATh MATEPUIO, BO3HUKAIOIIME U Pa3pyLIAIONIMECS B STOM MPOCTPAHCTBEHHOM «CYTIe»
B IIPOIIECCE XAOTHMUECKUX CTOJIKHOBEHUH U CITyYalHBIX B3aMMOJICUCTBUN MEKIy COOOM.

CamoO MpoCTpaHCTBO U BCE €€ CTPYKTYphl B BUJE MATepUM HaXOIsAIIMECs B HEM, MOKHO
MPEICTaBUTh KaK CUCTEMY «MaTpélika». CucrtemMa aTromMa KONMpYeT 3BE3/IHYI0, a MOJIEKYJbl —
raJakKTUYECKylo, TaJlaKTUKUA KOIUPYIOT CUCTEMY MeTarajakTUKM, Ta cucTeMy muposgaHus. U Bcé
3TO HaXOAMTCS OAHO B ApyroM. Yem Ham He «Marpémika»? Ho He mpocto «marpémka», «Mart-
pémka-ppakTam» (cxema 2)...

Ha u em€, nporry oOparuth Baiie BHUMaHue Ha TO, — KaK UAEATBHO TOUYHO YCTPOUCTBO OMO-
(buzrYecKor YacTh CHUCTeMbl MUPO3AaHHS KOMMPYET CUCTEMY MHPO3JaHusl B OOIIeM — MpaKThde-
CKM HMJeaIbHOE 3epKaJIbHOe OTpakeHue e€ coOcTBeHHOM cyTu. OCOOEHHO 3TO YETKO MPOCMaTpHBa-
eTCsl Ha YPOBHE CaMbIX CJIOKHBIX OMO(U3UYECKUX CUCTEM, OTHOM U3 KOTOPBIX SIBIISIETCS «UEJIOBEK>,
COCTOSIIIIEH, KaK U BCE CJIOKHO YCTPOEHHBIE MpeCcTaBUTeN OMO(U3NIECKOIN YacTH, U3 MHOKECTBa
TaKUX K€ Pa3HOPOIHBIX IMOACUCTEM, MIOCTPOEHHBIX MO TOMY K€ NPUHLMIY «MaTpElIKa», 10 CBO-
€ro MUKpO YPOBHsI BKJIIOUMTENBHO, C TOH JIMIIb pa3HULIEH, YTO CTPYKTypa BceneHHoN, B oTinune
OT Hallleld, HU YSI3BUMa, HM yOMBaeMa 1 BEUHO CYIIECTBYIOIIAs CUCTEMA.

...OnuceiBast crpoeHue U (PyHKIMOHATIBHOCTh BCeIeHHOM, Kak CUCTeMBbI B IEJIOM, U €€ TIO/ICH-
CTeM B OTIEJBHOCTU HEOOXOAMMO OTMETUTDH TO, UTO BCE €€ MOICHCTEMbI MaTePUAIbHOU CTPYKTYPBI
«KOHKYPHUPYIOT» Ha (pM3MUECKOM ypOBHE ¢ ceOe MOIOOHBIMU CUCTEMAMU: MeTarajJakTHKHU ¢ MeTara-
JIAKTUKAMU, TAJIAKTUKHU C TaJJaKTUKaMM, 3BE3/IHbIE CUCTEMBI M 3BE3/bI CO 3BE3JaMU U TaK JaJbIIe
10 HUCMAAAIONIEH; U B 3aBUCUMOCTH OT CBOMX COOCTBEHHBIX MapaMeTPOB OKA3bIBAIOT BIUSIHUE IPYT
Ha JIpyra ¥ OKpPYKaloIyl0 MX Cpely; U BCE 9TO CYIIECTBYIOT B €IMHOM M OOILE ISl BCEX CHCTEMe
BCEJIEHCKOT'O MPOCTPAHCTBA, C €IMHBIMU M HEM3MEHHBIMU 3aKOHAMH, JEUCTBYIOIIMMU HA BCEX Y4acT-
Kax MPOCTPAHCTBA, M OTPaXAOIMUMK e€ 00I1ee COCTOSIHUE, U BIMSIONIME Ha BCE STAIBI OBITHS BCETO
CYIIETro B HEMl.

Bce marepuaiibhble CTpYKTYpbl BeenieHHOM 3aBUCHMBI IpYT OT Apyra U, B IJIABHOM, OT COCTO-
ssHUs cOanaHcpoBaHHOCTH BceseHckoro mpoctpancTtBa. Cama ke OCHOBOMOJIAraioiiasi chucTema,
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T. €. BceneHHast B 11e710M, MaJio 3aBMCHMAa 110 OTHOIIIEHHIO K JII0OOM U3 CBOMX MaTepUaIbHBIX TOJCH-
CTeM MO OTJEbHOCTU U UyTh O0JIee 3aBUCHMA OT UX OOIIEeN MACCHI.

[MosicHio. JTo6ast OTAEIBHO B3ATast MaTepUaIbHasI 9acTh (MeTarajakTUKa, KBasap, ... MOJIEKYIIa,
aTtoM...) BceneHHOI OKa3biBaeT COOCTBEHHOE BIIMSIHUE Ha €€ ollee COCTOsSTHUE, TPUOTM3UTETBHO
TaKoe e KaKoe OKa3blBaeT Jo0asi OTAEIbHO B3sTasl KJIETKA KMBOTO OpPraHM3Ma Ha Hero B IIeJIOM.
M5l ke He UyBCTBYEM MOMEHT JeJIEHH S MUTH MOMEHT rMOesTH KJIETKH B COOCTBEHHOM OpTraHU3Me, XOTsI
3TO MPOUCXOAUT MPAKTUIECKU HEMPEPHIBHO ¥ OJJHOBPEMEHHO C COTHSIMU THICSTY U3 HUX. JIUIIIb TOJIHKO
TOrJIa KOrJa KPUTUYECKasl Macca COOBITUI NMEepeXOquT OMpeneEHHbIA TOPOr Mbl YTO-TO OIYIIAeM
yepe3 OOJb WU JIPyTUe «UHIUKATOPbl» OpraHu3Ma.

Hy xax Bawm, yBakaemblil untaresnb, BceneHHast B oOpase «MaTpemKm», JOXOTIUBO?

Ha tot ciyuaii, ecii MHOIO TIOKa3aHHAsl KAPTUHA O CYTH ecTecTBa BeeneHHoi Ha npeaplayiem
oOpase He IJ1s1 BceX 0Ka3aJiach YETKOM M IOHSATHOM, TIO3TOMY AOTIOTHUATEIBHO TIOCTApaloch YKe B Ipy-
roit hopMe MmoKa3aTh e€ CTPyKTYpy, HO YKe HCIONIb3ys Apyroi oopas. U «obnadyka» s e€ B hopmy
MUPAMUIbI, YCIIOBHO TIONEJMB MBICJMMBIA OOBEKT Ha IIECTh CTyIeHei. Bl ke HaBepHOe 3HAKOMBI
c erunierckumu? Hy BOT U XOpOI1I0, TIOJIOBUHA JIefa yKe CAeaHa, OCTaIOCh BCETO JIMIIb HECKOIBKO
MaJIeHbKHX Ma3KOB.

Hauny crpoenue ycnoBHOI nupaMupbl OT Hauasla Havasl BeesleHHOM — caMoii arpeccBHOM €€
cpenpl. Cpenpl ¢ HaMOOJMBIINM «TPAJyCOM Xaoca», ONpPEAeIB el MeCTo B mpefesax OeCKOHEUYHO
CYILIECTBYIOILIEH TEPBOI MPOCTPAHCTBEHHOW CTYIEHH, 0003HAYMB, KAK OCHOBaHHUE YCJIOBHOM Mupa-
mubl. [lo cyTd 3T0 OCHOBaHME W €CTh TO OCHOBOIIOJIAraioIiee MpoCcTPaHCTBO BceneHHou (ToT eé
SHEPreTHUYEeCKUid MPOCTPAHCTBEHHBIH CYIT), KOTOPOEe MPUOIN3UTENIBHO 3aHUMAET BOCEMBIECAT MPO-
LIEHTOB €€ CTPYKTYPHI.

Bropolo crynenb mupaMuibl y MeHs 3aiiMET MHOrooOpasue N3BECTHBIX HaM aTOMHBIX YaCTHII,
SIBJISIIOIIUXCST YCJIIOBHO PA3eNISIONIeH «IPaHUIIei», KOTOpasl OTAENSAET KaTerOpHI0 TIOHSATHUST «IIPO-
CTPAHCTBO» OT MHOKECTBEHHOU KaTeropyuu MOHATUS «MaTepHsi», OXBATHIBAs TP ITOM OKOJIO TIST-
HaJIIaTH TIPOLIEHTOB €€ CTPYKTYPHI. ..

Hazpena HeoOX0IMMOCTb MMOSICHUTH UCTIONIL3YeMbIi MHOUM COOCTBEHHBIN TepMHH. B MoéM BuIe-
HbE «JI0-aTOMHbIE YaCTHUIIbI» — 9TO OCHOBHAsSI COCTABJISIIONIAS TIPOCTPAHCTBA BeeneHHOM, ero Haros-
HEHHE, BbIIIE O3BYUCHHBIN «IHEPreTHUECKUI CYI» MPEACTAB/SAIONIMA JaHHOE MPOCTPAHCTBO U TO
U3 Yero CTpositcs OoJiee yCTOMYMBBIE M0 OTHOIICHHUIO K HUM aTOMHBIE YaCTHUIIbI, HO el He aTOMBI.

... TpeTpio cTyreHb COCTaBAT aTOMBI, TPUHAIEKAIIHE YKe K KAaTETOPHU TIOHSITUS «MaTepusi»,
HO B OOJIBIIIEN CBOEW Macce OHU He HaXOMATCS B CTPYKTypaxX MaTepHu U MPEJCTABIISIOT COOOM CBO-
OOIHBbIE TPOCTPAHCTBEHHbIE YACTHIIBI-ATOMBI, T.€. SIBJISIOTCS HE 33/1elICTBOBAHHBIMU ITPOCTPAHCTBEH-
HBIMH YaCTHIIAMH B T€X WJIM MHBIX CTPYKTYpaxX MaTe€puH, «[IPUXBATU3MPOBAB B COOCTBEHHBIX HYX-
Jax» OCTaBUIYIOCS JOJTIO, TIe-TO OKOJIO MSITH MPOIIEHTOB MPOCTPAHCTBEHHOH CTPYKTYphl BeeneHHoi.

ATtoMBbI — 3TO G0JIee YCTOMYMBBIE M CTAOMITbHBIC YACTHUIIBI ¥ M3HAYAIBHO SIBJISIOTCS «yHUBEP-
CaJIbHBIMM» YaCTUIIAMH, U TOJBKO B MOMEHT B3aMMOJIEHCTBUS B TOW WJIM MHOUW Cpele C APYruMHU
MOIOOHBIMU ce0e, WITN yXkKe «He YHUBEPCAJTbHBIMU» aTOMaMH, aTOMHBIMU YaCTHUIIAMU, WU «JI0-aTOM-
HBIMHW», U3MEHSISl CIyYailHBIM 00pa3oM CBOIO CTPYKTYPY M IUIOTHOCTb, IPUHUMAIOT T€ WJIM MHBIE
HOBBIE CBOWCTBA, JAIOIIMEe HaM BO3MOXHOCTh OIPEAEIUTb ITOT aTOM B COOTBETCBHUHU C TIPUHAIJICHK-
HOCTBIO K CTPYKTYp€E, TO! WJIM UHOM, CIOKUBILEICS MAaTepHH, T. €., KaK aTOM TOTO WJIM UHOTO BUAA
raza u T. Il

U, Tem He MeHee, KaKylo Obl CTPYKTYpy MaTe€puH Ha OIPEIENEHHBIII MOMEHT BPEMEHH aTOMBI
HE TIPEeJCTaBIsIM Obl, SIBJISIOTCS, OTHOCUTEIBHO ATOMHBIX U «JI0-aTOMHBIX YaCTHIl», BCETO JIMIIb
6osee TUIOTHBIM, Oosiee cOaTaHCUPOBAHHBIM CTYCTKOM TPOCTPAHCTBA.

Ha yerBéproii cTynenu s pa3menty yxe BELUIECTBO, TOUHEE, XMMUYECKHE JIEMEHTHI (110 CyTH
T€ K€ aTOMBI) U UX COCJUHEHUS] — MOJIEKYJIbl — OTHOCUTEJIBHO CJIOKHBIE MUKPO M MaKpO CHCTEMBI
MaTepyH, MPEICTABICHHBIE B KOCMOCE B BUJIE KOJIOCCATIbHBIX CKOTUICHUH KaK: MeTarajJakTHKH, rajak-

11



[1. Ckama. «O6Haxennast Beenennas — Taitasr 6ombine HeT. [locerne Hen3BecTHbIe JaHHbIe U (haKThl O MUpO3aaHun Bee-
JICHHOMH 1 €€ CyIIIHOCTSIX»

THKH, 3BE3/IbI, TUIAHETHl U JPYTMMHU U3BECTHBIMUA OOBEKTAMHU, 3aHUMAIOIIMMH B CTPYKTYpe TpeTheit
CTYIIEHU MAPAMUJIBI MSITh — IECSITh TPOLICHTOB.

[TaTyio cTyneHb CrpaBeAIMBO MPEIOCTABII0 OMOJIOTMYECKON Marepuu, SIBISIOMENcs Oonee
CJIOXKHOU M OMTHOBPEMEHHO O0Jiee «TOHKOM», U «HeXHOI» (hopMoi, Tpedyloieid 6osiee cOamaHCupo-
BaHHYIO Cpe[ly AJIs CBOEr0 BOSHUKHOBEHHMSI, CYIIIECTBOBAHMS U Pa3BUTHSI, U 3aHMUMAIOIIIYIO YKE B YeT-
BEPTOH CTYTIEHHU YCJIOBHOM MUPaMU/Ib CBOIO MUK PO JIOJIBKY, HO IO IIPUHITUITAAIBHON CYyTH COOCTBEH-
HOT'O YCTPOMCTBA OHA HU YE€M HE OTJIMYAeTCs OT BCErO TOTO, YTO PACHOJIIOKEHO HA YPOBHE CTYIEHH,
B KOTOPOH OHa UMeeT COOCTBEHHYIO JI0JTI0, Beb TAKKEe COCTOMT M3 TeX ke XUMUUYECKUX JIEMEHTOB,
YTO U MaTepusi BOOOIIIE. . .

Jymaio HeoOXOIMMO MaJIEHbKOE MOSICHEHHE TI0 TTOBO/Y BBIIIIE OMMCAHHOTO, KACAEMO BHICTpau-
BaeMOM MHOM NUpaMu/ibl. YeTbipe HUKHUE CTYIIEHU MOKa3aHON MHOU MUpaMU[bl, SBJISAIOTCS CAMO-
JOCTATOYHBIMH, TISITAsl K€, HE MOXKET ObITh CAMOIOCTATOYHOM M CHJIBHO 3aBUCHMA OT HIKE JIekKa-
el CTyIEeHH U, TIO0 CYTH, TOJIBKO MOKET CIOBHO TpUO MpOM3pacTath U3 e€ Tea, MOTOMY U IHUIIY
O MATOH CTYNEHU — «...1 3aHUMAIOIIYIO YK€ B YETBEPTOM CTYIIEHHU YCIIOBHOU MUPaMU/IbI CBOIO MUKPO
JOJIbKY», TOXKE CaMOe OTHOCHTCS M K IIECTOM CTYTEeH! MTMPaMU/Ibl, OHA B CBOIO OYEpeb «IIPOU3paC-
TaeT», HO yXke Ha TeJle TOro «Iprda» PacTyIIero u3 4eTBEPTOM CTYICHU.

.../l Ha camoil BepxHel CTyleH! YCIOBHON MUPaMUAbI POCTPAHCTBEHHON CTPYKTYPhI y MEHsI
IO TIPaBy «OOOCHYIOTCSI» acTpajibHble (NCUXO(HU3MUYECKHe) BUIbI, 3aHUMAIOIIME BCIO JOJIO TSATOM
CTYIIeHH, KOTOpasi SIBJISIETCS Il JaHHBIX BU/IOB CTAPTOBOM CPEION Ha 3Tare 3apokKJIeHUs U pa3BH-
tvsl. Ha cnepyiommem stamne pa3sBUTHs OHH, [€j1asi IEPeXo, CYILECTBYIOT YK€ B YCIOBHSX acTpajbHOM
cpenp! (cxema 3), ¢ KoTopoit s1 Bac 03HaKoMITIO B IJIaBe — «MaTepusi €€ CyTb U (pOpMbI».

C nupamMu10¥ HaKOHEII-TO TIOKOHYEHO, TeTiepb s MPECTABIIAI0, KaK JPEBHUM €TUNTSIHAM TPH-
XOAMJIOCH HE CJIAJIKO MPU CTPOUTENILCTBE CBOMX, MOOBIBAB B MX IIKype. TeM He MeHee 51 He CIpocTa
BBIOpAJT B OMMcaHuy 0Opa3 nupamuabl. [louemy nMeHHO ero, a He Kakou-moo apyroi? [Toromy, 4to
3TO COOTBETCBYET ECTECTBY BCETO BOZHUKAIOIIETO U B MOCJIE/ICTBUYM CYILECTBYIOILETO Ha BCEJIEHCKUX
MPOCTOpax, T.€., IOTOMY KaK Bce MaTepHasibHbIe CTPYKTYPBI B €€ MPOCTPAHCTBE BO3HUKAIOT 1O MPUH-
LUITY «ITAPAMUIAIBHON JIECTHUILIBI», TAK KaK UMEIOT 00sI3aTeNIbHYI0 OUepENHOCTh BOSHUKHOBEHHUSI.

3akaHuMBasl JaHHYIO O] IJIaBYy MOSICHIO, YTO s TIOHUMAIO TIOJ] BBIIIIE O3BYUEHHBIM YTBEpiK/ie-
HHUEM U C/IeNal0, He MAJIOBKHBIN /1711 TOHUMaHUs TIPUHIIMIIA CYITIIECTBOBAHUS U YCTPOWCTBA CTPYK-
TYPbI BCEJIEHCKOW CUCTEMBI, BHIBO/I.

Kaxnas cpenga (B JaHHOM cilydae npumepa, JUIsl HADJISIIHOCTU, B BUJE CTYINEHEH YCIIOBHON
MMpaMu/ibl, a B peajibHOCTH BeenleHHoi nepemelianHas M pa3HO-IUIOTHAS) BOSHUKAET TOJIBKO I0CIe
TOrO, Kak chopMUpoBajiach €€ «MaTepuHCKasi» cpeaa (CTyneHb) — npeapiayiias. T.e. moka B CTpyK-
Type MpocTpaHcTBa BcesleHHO!M He BOBHUKHET «HEUYTO» W HU YCTOUTCS, HU UTO JIPYroe 3aBUCSINCE
OT 9TOTO BO3HUKHYTh HE MOXKET.

Ortcrona cnemyeT BbIBOI, 4TO BceneHHass cBOOOZHO MOXKET CyHIeCTBOBATh M O€3 MOCIeTHUX
MATH (BBILIECTOSIINX) CPEJ-CTyIEHEN SBISIOIIUXCS, TIO CYTH, ITOOOYHBIM MPOAYKTOM €€ CyIIeCTBO-
BaHUS. DTU IATh MOCIEHUX CTYNEHEN YCIOBHOM MUPAaMU/IbL 17151 HEE U €CTh TOT «KUPOK», KOTOPBIN
OHa, UCTIOJb3YsI OTpeIeTIEHHbIE «MEXaHU3MbI» CAMO-PETyJIMPYIOLIENCs CUCTEMBI, TOCTENIEHHO «cOpa-
cbiBaeT». M nemaer 310 Torga Korjaa JaHHBIN «KUPOK» HAYMHAET € IOKY4aTh, TO €CTb IIPUBOJUTH €€
COCTOSTHHE K OOJbIIIeMy AUCOATTAHCY CUCTEMBI B IIEJIOM.
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1.3. CTpykTypa, 1014, CHMBOJIbI, HAlIOMHUHAHUS

W Tak, pe3toMupys Bblllie OITMCAHHOE, HATIOMHIO, YTO OCHOBOIIO/AraoIlee IpocTpaHcTBO Bee-
JIEHHOM B CBOEM COBOKYMHOM OOBEME COCTOMT, MPUOIM3UTENBHO, HA BOCEMBIECAT IPOIIEHTOB
U3 MeJIbYaiIInX, Pa3HO-Pa3MepPHbBIX, OTHOCHTENIBHO TIOXO COATAaHCMPOBAHHBIX, & 3HAYUT U OTHOCH-
TEJIbHO MaJIO-CTaOMJIbHBIX YACTHIL, CTPYKTYPY CTPOSHH ST KOTOPHIX MOKHO OTOOPA3UTh, B OOIIEM BH/IE,
CHMBOJIOM «MHb-5IHb», BEPHEE CTPEMSILLYIOCS K €r0 Jeay. ..

K Mmecry ckaxy Bblllle Ha3BaHHBII CUMBOJ TOYHO OTPAXaeT MICAIbHYIO CTPYKTYpy CTpoe-
HUsl BeenenHo# B niesioM. YacTHIlbl MPOCTPAHCTBA CTPYKTYPOU CTPOEHHs] COOCTBEHHOW MHKPOCH-
CTEMBI OUY€Hb CXOXKH CO CTPYKTYPOH CTPOEHHS I7I00aIbHON MaKkpo cuctembl Beenennoit (cxema 1:4),
HO BCE e OTIMYAIOTCSl OT He€, He ycIieBasi B MpoIecce COOCTBEHHOTO CYIECTBOBAHUS TOCTUTHYTh
TAKOI'0 ke MJealIbHOro OajiaHca, Kak y BeesleHHOM B 1IeJIoM, O3BOJISIONIEro el cyIecTBoBarh Oec-
KOHEYHO.

Ocrasinyiocs JOJTIO — IBAIATh TPOLIEHTOB MPOCTPAHCTBA 3ATONHSIOT OoJiee CTaOMIIbHBIE MTPO-
CTpaHCTBeHHBbIe YacTuIlpl (cxeMa 1;2;5). CTpyKTypa CTpoeHHsI KOTOPbIX, B OOIIEeM, He OTINYaeTCs
OT MaJI0 CTAaOWJIBHBIX, JIMIIL OOJbIIEN COATAHCHPOBAHHOCTBIO OTHOCHTENIBHO TEPBBIX, @ OTHOCH-
TEJIbHO CTAOWJIbHBIE YaCTHUIIbI, KaK 51 O3BYYMJI BbIIIEe, 00pa3yloT OoJiee MIOTHBIE MPOCTPAHCTBEHHBIE
CTYCTKH, B MUpPE HAyK{ UMeEIOIIMe TEPMHUH — MaTepHsl.

Oopamaio Baiie BHManue! Ykazannsie 1 psl JoJel B CTPYKType MpocTpaHcTBa BeeneHHoi
HE SIBJISIIOTCS A0COMIOTHO TOYHBIMH ¥ HEM3MEHHBIMH, OHU KOJIEOJTIOTCSI Ha BCEX HUIIIAX U YPOBHSIX €€
cpenpl, MOTOMY KaK €AMHO-CYIIHIA TPOoLiecC €€ CUCTEMbl UMEET CBOMCTBO OE3rpaHUYHOCTH.
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1.4. IIponeccobl BOBHUKHOBEHUS U Pa3BUTHS

Bce mpoliecchl BOSHUKHOBEHUSI M pa3BUTHS BO BceeHHON Kakoi Obl TO HU OBUIO MaTepuu
UAYT OT IPOCTOTO K CJIOKHOMY, @ HA KOHEUHOM 3Tarle CI0KHbIE CUCTEMBI PACIaJaloTCsl Ha COCTaBHbIE
OoJiee MPOCThIe COETNMHECHUS.

Ha camom mepBomM ypoBHE BO3HMKHOBEHHS CYIIECTBYET MAKCUMAJIBHO BBICOKMH «T'Paayc
Xaoca», IpU KOTOPOM BO3MOKHO BO3HUKHOBEHHE TOJIbKO MAaKCUMAJIbHO MPOCTBIX YACTUIl U MaJIO-
yIa4HBIX coelMHeHni. Ha qaHHOM 3Tare SBISIoNmX co00M YaCTUIIBI TPOCTPAHCTBEHHOW CTPYKTYPBI
BcenenHoii, «He B KOeM pasze», He OTHOCSIIMECS K KaTeropuu MOHATHsl «Matepusi». M, kak Bol
yXke 3HaeTe, s UX Ha3blBalo — «JJ0-aTOMHBIMU» YaCTHIIAMH, T.€. TAKUMH YaCTHIIAMU KOTOPBIE, PaHO
WM TI03HO, TIPOXOAS MO OSCKOHEYHOM CMUPAIM €CTeCTBEHHOrO OTOOpa, YIAuHO COEAMHHBIIKCH
C IPYTUMH TTOJXOASIIMMUI YaCTUIIAMH U B TIOAXOSAIINX YCJIOBHUSAX, 00Pa3yIOT YCTOWYMBBIC aTOMHbIC
YacTHIIbl pa3HbIX (POPM, OIHA U3 KOTOPBIX MPE/ICTAaBIEHA HA CXEME IAATh, T€, B CBOIO OYepellb, IPo-
XOJIs1 9TAIBI €CTECTBEHHOTO 0TOOPA, CO3/IAI0T YaCTHILy MATepUU «aTOM» (CXeMma 2), Jajiee U3 pa3HbIX
BUIOB aTOMOB UJET MO3TAITHOE IMMOCTPOCHUE «ITMPAMUIb» U3 BUIOB MaTePHIA.

TakuM BOT HE XUTPHIM 00Pa30M U3 HACBHIIIIEHHON YaCTHIIAMU MTPOCTPAHCTBEHHOW CTPYKTYPBI
CHCTeMbl MUPO3/IaHUsI, BO3HUKAIOT €€ MaTepraibHbIe MPOCTPAHCTBEHHBIE CTPYKTYPhI. VI KakuMu Obl
CJIOXHBIMU WJIM TIPOCTHIMU (pOpMaMU OHU He 00J1aaamu Obl, 1O CYTH, SIBJISIOTCS aKKyMYJISTOpaMu
e€ MoTeHIMaa CHIIbl — OBITHS, KOTOPBIN, PAHO WJIH MO3/IHO, 3aMbIKasl ITUKJI CBOETO CYITIeCTBOBAHUS
Y Pa3BUTHSI BO3BPATAT BO BCEJIEHCKOE MTPOCTPAHCTBO, HACKIILIAS €T0.

Bcro mMatepuio, B 001ieM, 51 Ha3bIBAIO «KUPOBBIM 3aracoM» BceneHHou. B cBsi3u ¢ JieiicTByI0-
IIMMU B CUCTEMe MUPO3/1aHKs BceneHHOW HersTacCHBIMU YCTIOBUSIMH MaTepusi He MOKET He 00pa3o-
BBIBAThCS1, TEM CAMBIM, TIOCTETICHHO, HapacTaeT eé 00Iras Macca B CTPYKType IMPOCTPaHCTBa JI0 Ofpe-
JeJIEHHOTO KPUTUIECKOTO YPOBHSI.

Kpatenbko omuriry mporiecc 3apokaeHus U pa3BUTHS MaTePUH.

MautoycToituuBbIe YacTHUIIBI TPOCTPAHCTBEHHOW CTPYKTYPHI B «OCIIIEHOM PUTME» MOCTOSTHHBIX
CTOJIKHOBEHUI MEHSIIOT CBOM MUKPOCTPYKTYPbI, TO OObEAMHSIIOTCS, TOTYYUB HOBYIO YCTOMUYHMBYIO WA
HE OUeHb CTPYKTYPY, TO Pa3pylIaloTCs IyTh JIX HE IO U3HAYATIBHOW CTAIUH U TaK 10 OECKOHEYHOCTH.
Jluis MaioMy MpOIeHTY (OT UX OOIIEeH MacChl) OTHOCUTENILHO CTAOMITBHBIX, «C TAKUM YCUJIEM BO3-
HUKIINX», YacTHUI] yaaétcs no «Bojie» XAOCA, nocyie 6eCKOHEYHO JI0TOro BapUallMOHHOTO 3Me-
HEHUs1, CO3JaTh Oojee KPYIHYIO U OTHOCUTEIBHO CTaOMJIBHYIO YACTHILy 10 OTHOIIEHHIO K MepBOHA-
YaJIbHOW CTaJUM. . .

Hemuoro otenekycek u czaenaio BaxkHoe 3amedyanue. Ha Bblllle pUBEIEHHBIX 3Tanax CTaHOB-
JIeHUsT MBI MOXeM, Kak Obl BIEepBbIe, YBUIETh PaOdOTy ectecTBeHHOro ordopa. OH, Kak s oOHapy-
KWJI, ISCTBEHEH He TOJIbKO Ha YPOBHE KUBOU MPHUPOIBI, Ie €r0 BIEPBbIC «ITPOCISIUI» U OMHICA,
o OOIETIPUHIATOMY MHeHuI0, JlapBuH (TI0 APYTUM UCTOYHUKAM — 3TO HEKTO U3 JIOpAoB bpuranum,
«CTOSIBIIMI» 32 €r0 CIIMHOW U MOKEJIaBIINIl OCTAaThCsl B €r0 TeHU, HE CYTh), HO YK€ Ha CaMbIX M3Ha-
YaJbHBIX STanax (popMUPOBAHUS YACTHII U 1asiee IS BceX (hOpM M BUJIOB MaTepyuu 0e3 UCKITIOUSHHUS.

...Bce BHOBb BO3BHUKIIIE YACTHUIIBI YAAYHO MPOIICIIIE €r0 UMEI0T MTPEeUMYIIeCcTBO 32 CUET
CIIy4aliHO CIIOXKUBIIIEHCs Oosee cOaTaHCUPOBAHHON COOCTBEHHOM CTPYKTYPbl OTHOCUTEIBHO paHHE!
CTaJIuM CTaHOBJIeHUs1. TeM He MeHee OT CTa MPOIEHTOB BO3HUKIIIMX TAKMM 00pa30M YaCTHIl, B pe3yJib-
Tare JAJIbHEHIIUX TeX WM HMHBIX B3aMMOJENCTBUM, OCTAETCS MUHUMAJIbHBIA MpPOIeHT. «Ciyyaii-
HBIE Be3YHUMKW» TPOJOJDKAIOT HOBBIM STAIl pa3BUTHS, IPyTrUe ke BO3BPAIIAIOTCS MyTEM pasjioxe-
HUS HA U3HAYAJILHBIC STAIBl. «YCTOSBIIHECs», Onarofgaps NpuoOpeTEHHBIM CTYJallHBIM KaueCTBaM,
MOT'YT MPOTHBOCTOSITh arpeCCUBHBIM KauecTBaM Cpe[ibl, B KOTOPOW OHM OOPa30BAIUCH MYTEM OOB-
e/IMHEeHW 1, TIOTJIONICHUS UJTU BHIJICJICHUSI B TIOCTOSTHHO MEHSIIOIIUXCS YCJIOBUSIX 3TOW CPEJIbl M CYITle-
CTBYIOT IO Te€X TIOp MOKa YCIIEBAIOT CIIyYaifHbIM 00pa30M MpUCTIOCAOIUBATHCS, €CIIU HET TO YaCTUYHO
WM TIOJTHOCTBIO pa3pyllaloTcs Mepexoisi Ha U3HaYaJIbHble YPOBHU, WK IO MOMEHTA TIOKa HE CTaJjl-
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JICHHOU 1 €€ CYITHOCTSIX>»

KHMBAIOTCS C «TTOAXOIAIINMI» ceOe YaCTUIIAMK U B TIOIXOASAIINX YCJIOBHSAX, M YKE BMECTE COCTABSAT
enuHYIo emmg dosnee cOATAHCUPOBAHHYIO U YCTOMYHUBYIO CTPYKTYPY.

W Tak c aTana Ha 3Tarm, Npoxos CIHPaIU eCTECTBEHHOTo 0TO0Pa, NOIEPKUBAEMOTO «IOBJIEI0-
MMM HaJl BCEM U BCs» Xa0COM, TIOSIBJISIIOTCS O0JIee YCTOMYMBBIEC U BCEM U3BECTHBIC AaTOMHbIC YaCTHIIBI
Y aTOMBI — OCHOBa Oyayineit Matepuu (cxema 1;2;5).
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1.5. OuepénHocTh M TANBI CTAHOBJIEHUS

UYeMm crioxHee By win popma Matepuu, TeM Oojiee BHICOKYIO (TIO3HIOI) CTyIeHb 3aHUMAaeT
B «IMpaMUJie BOSHUKHOBEHUsI MaTepuil». VM 00s3aTenbHbIM yCJIOBHEM JAHHOTO Tpoliecca, MOBTO-
PIOCh, SIBJISIETCSA TO, YTO (pOpMUpPOBaHUE OOJiee BHICOKOH CTYNEHU MMPaMU/Ibl BO3MOKHO TOJIBKO TPH
YCJIOBUM JOCTMKEHUSI MPEAbIAYIIEeH CTYIEHbI0 OTHOCHTENIBHO YCTOMYMBOIO M CTAOMIIBHOTO CYIIle-
cTBOBaHMA (cxema 3).

Hanpumep. buomatepusi, kak Mbl 3HaeM, HE MOXET BO3HUKHYTb Ha IyCTOM MecTe, JJisl €€
3apOoK/IeHUs] HEOOXOAMMO BO3HMKHOBEHHE B Hayasle — FJIAKTUKHU, TIOTOM YKE€ B CaMOH TrajlakTHKe
JOJIKHBl YCTAaHOBUTBCSI YCJIOBUSI BO3HHMKHOBEHMS 3BE3/IHBIX CHUCTEM «COJTHEYHOIO» THIA, AaJiee,
Y KOHKPETHOH 3BE3THON CUCTEMBI C MIOJOOHOM 3emIie TUIAaHEeTOM, a Ha COMOU TUIaHeTe JTOJKHBI BO3-
HUKHYTb 0cOObIe crierdpuyeckre ycnoBus. M BOT KOrjia 3TH MHOXECTBA CTyYailHBIM 00pa3oM COB-
nagyT BO3HUKAIOT MpocTeiiue (opMbl U BUIB OMOTOTMUYECKOM MaTepuu. A 4To0 M3 3TOW OHO-
MAacchl BO3HUKJIO YTO-TO TIONOOHOE YeIOBEYECTBY HYKHO TIOMHOXHTH YK€ TIePEUHCIICHHBIE STabl
eIlE Ha «THICAUY» «ECIIM-BEPOSTHOCTE» M BO3MOKHOCTEH, U KaK Obl HAM 9TO HU Ka3aJI0Ch CITAIITKOM
CJIOKHBIM U HE BO3MOKHBIM, BCE BBIIIE MIEPEUMCIIEHHOE JOCTUAKUMO U BO3MOKHO, IIPSIMOE U OUYEBU/I-
HOE TOMY JI0OKa3aTeJIbCTBO Hallle CYIIIECTBOBAHUE. . .

Bonbiieit yactu, HapoJoHaceJeHUs1 Halllel TUTaHeThl, HaOMIoNAIoNIero MUP «C BBICOKa», T.e.
HaXOJISILErocsl Ha MUKE 3Tara BbICOKOW CTENIEHU YIOPSAJ0YEHHOCTU CTPYKTYpPbl MUPO3/1aHuSs, BbIIIIE
OIMCAHHOE MHOM IO MOBOJLY 3TAllOB CTAaHOBJIEHUS CTPYKTYp MaTepuM B MPOCTpaHcTBe BeeneHHow,
TMOKaKeTCs1 a0COIIOTHOM IITYTIOCTBIO WM ITPOCTO HATJION JIOKBIO, U 5 MX MOHUMal0. Benb ok pykarormast
HaC pealbHOCTb IEMCTBUTENILHO Ha CTOJIBKO YIIOPS0YEHA, YTO CJIOKHO B TAKOM CUTYAIMU IPEIOINO-
XKHUTb, YTO BCE ITO CaMO COOOM CIIOKHUIIOCH, 1A EIIE MPU N3HAYATIBHBIX YCJIOBHSIX )KECTOKOTO Xa0ca, TeM
oonee, Koraa yxxe MHOTHE TIPE/ICTAaBUTENH OT O(PUIMAIBHON HAYKH TBITAETCS] TEOPETHUECKH 0OOOCHO-
BaThb, UTO KaKasi-TO «HEBUJAHHAS CUJIA», PAAU HAC JIOOUMBIX, POU3BEJIa B KpaTyanIlie CPOKHU BCIO
3Ty OYEeHb KPOMOTIMBYIO, OY€Hb CJIOKHYIO U IJTABHOE, KAK MHOTUM KaKeTCsl, pa3yMHYIO padoTy.

Ho, Tem He MeHee, s OCTaloCh MPH CBOEM W, 3ariisabiBas 3a TOPU3OHT COOBITUM, YTBEp-
KJAl0 — OTHOCUTENIBHOE CaMO-YHOPSJOUYMBaHNE aOCOTIOTHO XaOTHM3MPOBAHHOW CHUCTEMbl MHPO3/ia-
HUS, 710 ONpPEeSIEHHON CTENIeHHU, C ONPEeJIEHHON MEPUOAANYHOCTBIO CaMO-/I0CTUTAeTCsl B YCIOBUSIX
OECKOHEYHOCTH M LIMKJIMYHOCTH ObITHsI Beenennoi. U Bc€ cyiecTByoniee B MUPO3JaHUH, KaK ¥ OHO
camo, sIKOObl HEBO3MOKHOe Oe3 ycmiuii Beemoryiero — Beenepxutensi, o UCTHHE, BCETO JIMIIIb
«TBOPUYECKHH MYCTSAK» €€ XaOTUYHO-OECKOHEUHOU peasibHOCTU. VI CKOJIBKO «KBaIpHJUTMOHOB Mera-
TOHH BpeMEHM» Y He€ yXOIUT Ha MOsIBJIEHUE CITyYallHbIM 00pa30M B pa3HbIX 00IACTSAX MPOCTPAHCTBA,
TO TaM — TO CSIM, HOBBIX TIOKOJICHUH OTHOCUTEJIBHO pa3yMHBIX HaOJofiaTeNield, HaM, yke HaOonaio-
mux e€, Bc€ paBHO. U 310 HOpMasibHO. [T0TOMY Kak HU MBI, HU Kakue Obl TO HU ObLIO Jpyrue CBepX
pasyMHble TICUXO(PU3UUYECKHE CYIIIHOCTY HECTIOCOOHBI BJMSITh HAa STOT II00AIBHBINA U HE TIOCTHKH-
MBIii JIs1 HAC TIPOLIECC.

TeMm He MeHee, IMeTb MpecTaBIeHre 00 STOM HaM BCEM OYeHb BaKHO, YTOO KUTh HE pacTpa-
yrBasi ceOs1 IOMYCTY B HAaBSI3aHHBIX, K€M ObI TO HU OBLIO, MO/ BUJOM TOW WJIM UHON MCTUHBI, WILTIO-
3USX U HE CTAHOBUTHCS padaMU STHX WILUTIO3UH, 1a M TeX KTO X HAM TaK HEHABSI3YMBO BHYIIIAET.

...IIposicCHMB HEKOTOpbIE HIOAHCHI CYTH BBIIEOMMCAHHOTO TIPOJOIIKY.

JlioGo# BU MaTepry IOPOKIEHHBIN cpeljol B cebe mMeeT COOCTBEHHYI0 MUKPO cpely. AToM,
B 00I1IeM, SIBJISISICH 1I€TbHOM YaCTUIIEH — CUCTEMOM, B CTPYKTYPY CTPOEHHSI KOTOPOU BXOISAT aTOMHBIE
YaCTHUIIBI, UMEET BHYTPU CBOEH CHCTEMBI OTpeIe/IEHHbIE YCIIOBH S 0ObEeJUHSIONINE BCE COCTABIISIIONINE
€ro 4acTULbl B €IUHYIO cUcTeMy — aToM. Onpeaen€HHble YCIOBUs, M0 CYyTH, U €CThb OlpeJeIEHHAs
cpenia CyIleCTBOBaHUSI OTHOCUTEIBHO YCTOMUMBBIX aTOMHBIX YaCcTHUI] B CUCTEME aToMa.

Bcenenckasi mpoctpaHcTBeHHasi cpefa (MPOCTPAHCTBO OOYCIOBJIEHHOE HEKUMH YCJIOBHSMMU
1 €CTb CPE/Ia), KakK 51 y’ke yIIOMUHAJ BbILIE, IBIAETCS CPEA0il BOSHUKHOBEHM S HE TOJILKO KOHKPETHBIX
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BUJIOB MaTepUH, HO U JIPYTUX ITPOCTPAHCTBEHHBIX CPEJl, KOTOPBIE CTAHYT Ha ONpeeIEHHbI MOMEHT
e€ HeoTbeMJIeMOil yacThio. [1osicHI0, YTO 51 MMelo BBUY B IAaHHOM CJIy4ae.

[IpocTpancTBeHHas «MaTepualibHasi» CpeAa — ITO cpelia NOPOXKIEHHAS BIMSHUEM yXKe Cyle-
CTBYIOIIMMH U YCTOSIBIIMMUCS CTPYKTypamMH BO3HUKIIEW MaTepuu B rpocTpaHcTBe Beenennoii. T.e.
OJIHA YCTOSIBIIIECS U YCTIEIITHO CYIIECTBYIOIIAst MaTepUasibHast Cpefia, CKakeM, ra3omnblieBoe 00J1aKo,
MMeeT BHYTpPU ce0s1 CJIOKHBIIMECS YCIIOBUSI BOSHUKHOBEHUSI [Ts1 IPYTOW POCTPAHCTBEHHOM MaTepu-
aJIbHOH Cpe/ibl, HallpUMep, TaTaKTUYECKOW UJTU 3BE3IHOM CUCTEMBI, KOTOPBIE, IIOciie (pOpMUpPOBaHUS,
OyIyT SIBISTH COOOM CJIEACTBUE BbIIIIE O3BYUYEHHOW MPUYMHBI — paHee c(pOpMUPOBABIIEHCS CPeIbl —
MaTepuHCKOM. T.e. TOH, B KOTOPOH CIOKWJIMCh 9TH YCJIOBUS UX BO3HUKHOBEHUS. M TakuM 00pazom
KaxJas cpejia mpeacTapisieT coOoW 3aKOHUYEHHBIN Ha ONpeeiéHHbIA MOMEHT BUJI, HO B TEepCIeK-
THBE 0053aTEJILHO MPETEPIIEBAOIICH N3MEHEHH I U3-32 MOCTOSTHHO MEHSIOIIMXCS] BHEIITHUX YCIIOBUIA
MaTEpPUHCKOM CpeAbl M BHYTPEHHEW €€ BOJIIOLMU B MPOLIECCE Pa3BUTHUSI U CyILECTBOBaHUS. Tem
CaMbIM B cOAJTaHCUPOBAHHOM BCEJIEHCKOM IPOCTPAHCTBE BO3HUKAET OOJiee «IJIOTHOE», TI0 OTHOIIe-
HUIO K HEMY CaMOMY, ITPOCTPAHCTBO — FAJIAKTUYECKOE — MEK3BE3THOE, SBJISIIOLLEECS CPEIoN BO3HUK-
HOBEHMUS OT/IE/BHBIX 3BE3/] U 3BE3/IHBIX CUCTEM.

«[1n0THOE» MPOCTPAHCTBO — 3TO YaCTh BCEJEHCKOrO NMPOCTPAHCTBA, B KOTOPOM CYILECTBYIOT
Y TIPOJOJIKAIOT TAIl PA3BUTHUS CKOTUICHHSI paHee BO3HUKINEH MaTepyuy B BUJE ra30IbUIEBbIX 00JIaKOB
WK (POPMUPYIOLIUXCS, WX yKe CPOPMHUPOBABIIMXCS TUIAKTUUECKUX CUCTEM.

3Be31a WM 3BE3JHAsI CHCTEMa THIA «COJHEYHOM», WM JIIDOOH JPYyroi CyIecTBYIOIIEH MaTte-
PUATBHBINA OOBEKT ralaKTHUECKOTO MPOCTPAHCTBA, HAXOASICh BHYTPH HEro v Oyy4H MPOLYKTOM JaH-
HOT'O IPOCTPAHCTBA, TEM HE MEHEE SIBJISIETCS] BCETO JIMILIb €ro MpoAokeHrueM. T.e., o CyTH, ocTaércs
OBITH MTPOCTPAHCTBOM, TOJIBKO B BH/IE KOHKPETHOTO OoJiee MJIOTHOTO CTPYKTYPHOTO OOpa3oBaHUs,
OKa3bIBAIOIIIETO OIPEeACIEHHOe (PU3UUYecKoe BIMSHUE BOKPYT cedsl, TOPOXKIas B OKpYKaloIeM Mpo-
CTpaHCTBE COOCTBEHHYIO MUKPO cpefdy. B Tol, B cBOIO ouepe/ib, MOsBIISETC BOZMOKHOCTh 00pa3o-
BaHUs OoJiee CIIOKHON MaTepyu MO OTHOIIEHUIO K Hell caMOM.

Bpime m3nokeHHOe MOXHO YBHIETh HA IIpuUMepe JIloOoi ranaktuku. Hama ramakTuka, Kak
BIIPOUEM UM BCE JIpyrvié BO3HUKJIM B CpeJie MAacCHBHBIX Ta3ombuieBbIXx oOmakoB. Cama e rajak-
THKA SIBJISIETCS CPEeOi BOBHUKHOBEHMS OTHEJBbHBIX 3BE3[ U CIOKHBIX 3BE3IHBIX cucteM. Hekoro-
pble U3 HHX, YTO 3apOXKIAINCH B ra30MbUIEBOM CTYCTKE C OTHOCHUTEIBHO OOJBIION KOHIICHTpAIUEH
«TBUTA», B MOMEHT POXIEHHUS U3 JAHHOW CTPYKTYPBl «HOPOIWIM» M COOCTBEHHYIO IUIAaHETHYIO
cucteMy. B npouiecce pa3BUTHS TaKMX CUCTEM HA OHOW WJIM HECKOJIbKMX IJIAHETaX B UX CTPYKTYPE,
MOXET BO3HUKHYTh U TJIe-TO BO3HMKAET HOBas cpefa — OMou3ndecKkasi, B KOTOPOW, KaK Mbl yKe
3HaeM, BO3HUKAIOT Onodusmdeckue popmbl MaTepun. OHHU, B CBOIO OYepe/lb, B IPOIIECCE CYIIECTBO-
BaHMSI ¥ pa3BUTHs BIMSIOT TaK WJIM MHAYE HA CBOIO Cpely OOUTAHUS, BOJIOIHS KOTOPOM Mojpasy-
MeBaeT BO3ZMOKHOCTb BOSHMKHOBEHHMSI IPYrux Onopu3nueckux opM 1 BUJOB MaTepUu.

Harmpumep. Mbl — miogu 1 moOble apyrue Ouodusnyeckue CyliecTBa, BepHee HaIllM Tella
Y BHYTPEHHHE YacCTW OpraHu3ma, OylyuH IMOACHCTEMaMH IEIbHOW KUBOTHOM CYITHOCTH, TIPOHOI-
XKaloT OBITh MPOCTPAHCTBEHHOM OMO(U3NYECKOI CPeIol B KOTOPOH, C Pa3HOM CTETICHBIO YCIIEIITHOCTH,
CYILIECTBYIOT pa3Hble BUbl MUKPOOPTraHU3MOB. A Haila (4enoBedecTBa) COOCTBEHHAsI KU3Hb U AesI-
TEJILHOCTb, B TOM UJIM MHOM CTETIEHU, BJMAET HAa BHEIIIHEI0 U BHYTPEHHIOK CTPYKTYPY IIPOCTPAHCTBA
Ha TJIaHeTe, Ha e€ cpey, Ha CyabObl CYIIECTBYIOIIMX, HA BO3MOKHOCTh BOSHUKHOBEHHSI WU YCKO-
peHus rudesu Ipyrux OUOBU/IOB.
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1.6. Pacnipenesienue moJjieid MOTEHIAAIA CHJIIbI

O06001mas Bcé BhIllle CKa3aHHOE, HATIOMHIO, YTO BECh MOTEHIIMAI BceleHHO CKOHLIEHTpUpO-
BaH B JIBYX Pa3HBIX JOJISX, C TIOCTOSHHO MEHSIONMMCS OJIAaHCOM B HUX U MEXIy HUMU. Bomnbiast
J0JIs1 CKOHIIEHTPUPOBAHA B OCHOBOIOJIATAIONIEH CTPYKTYPE U COAEPKUT, B CPEAHEM, BOCEMBAECST
MIPOLIEHTOB, OCTABILMECS IBA/ALIATh Pa3/ielieHbl COIJIACHO YOBIBAIOIIEH reOMETPHUYECKOM TPOrpeccui,
He OYKBaJIBHO, T7Ie-TO TaK, MEXAy OCTATbHBIMU CpeaMu U MaTepried BeeneHHo. OTTOro B KakI10u
YCTOSIBIIEHCS CTPYKTYpE Cpe/ibl 1 MaTepHU BCET/Ia CYLIECTBYET HEOOIBIION qUCOANTAHC U3-3a 3aPOiK-
AEHWS JaHHBIX CTPYKTYp MUPO3/IaHUS B €€ «pa3HO-TpalyCHOW», pa3HOU CTETIeH! yMOpsiIOYeHHOM,
Xa0TUYHOM cpe/ie.

Cpenpl — MOICKCTEMBI OCHOBOIIOJIATAIOIIEH CHCTEMbI BCeNIeHHOH «CcTapaloTcsi» yCTPaHUTh WIIH
XOT$1 Obl YMEHBILIUTH IUCOATIAHC B COOCTBEHHOM CTPYKTYPE, IMyTEM «IIOTJIONICHHUT» U3 BHE WITH «BblJIe-
J1s1s1» U30BITOK BO BHE, TEM CaMbIM MOANUTHIBASI XAOTUIHYIO CYIITHOCTH OOIIIe-BCENICHCKON CUCTEMBI. . .

Kcratu, oyeHb BaKHO 3aMETHTh, YTO CBOMCTBOM TOIJIOIIEHHS M BBIIEJCHUSI «TPEIIaT» BCE
opMBbI U BUIB MaTepuy Oe3 UCKITIoUeHHs. DTo Oojiee HArJIsSAHO MPOCIeKUBASTCSl HA YPOBHE OHO-
JIOTMYECKON MaTepuu, HO U Onaroyapsi pa3BUTHIO SICPHOU (DU3MKM MBI 3HAEM, YTO aTOMBI UCITyC-
KalOT Y TIOIJIONIAIOT aTOMHbIE YacTHUIIbl. VIMEHHO 9TH CBOKCTBA MOAJEPKUBAIOT B KAXKIION CTPYKType
MaTepuH CTPEMJICHUE K YITYUIIeHHUIO e€ cOaTaHCUPOBAHHOCTH B pa3HbIe MOMEHTBI COCTOSIHUSI CPEJIbI,
B KOTOPOM OHA CYIIIECTBYET.

...DTO MPOUCXOOMT B JIOMYCTHUMBIX Ipefienax BceoOIero 6aiaHca B caMO-peryaupyromieincs
cucteme. T.e. Takoro OasiaHca MpU KOTOPOM, BO3bMEM JIs1 HATTISIIHOCTY TIPUMEp M3 TIPUPOJBI, BCE-
I71a CyIIECTBYeT TpaBa, TPABOSIHbIC KUBOTHBIE M XUIIHUKU. A Ha mpuMmepe BceneHHOi B 11e10M:
CYILIECTBYET €CTECTBEHHBIM 00pa30M CaMO MPOCTPAHCTBO (OTHOCUTEIBHO pa3psKEHHOE), ra30Iblie-
BbI€ MACChl M TAJIAKTUKHU (00Jiee TUIOTHAS YacTh IPOCTPAHCTBA), U APYTUe, OTHOCUTENILHO MEHEee Mac-
CHUBHBIE, HO O0JIee IJIOTHBIE €€ OOBEKThI — 3BE3/IBI U IJTAHETHI, U T. 1. B cpenax GanaHc MeHsieTcs B Ty
WM UHYIO CTOPOHY, HO M KOHTPOJIMPYETCsI MEXaHU3MOM CaMO-PETYIISLIUM, 3TO MBI TaK:ke HaOI01aeM
Ha TIpUMepe TOM ke OMOIOTrMYecKOr Cpe/ibl, B HEll XUIITHUKOB Bcerjga OyJeT MeHbIlle YeM TPaBOsi/-
HBIX, a TPABOSIAHBIX BCETZIa MEHBIIE YeM pacTuTeIbHOCTH. Ha oOre-BeeneHcKoM (poHe 3TO MOKHO
OOHAPYKUTh YHMCTO BU3YaJbHBIM 00pa30M, TOJHSIB I71a3a Ha HeOO YBUIMM, YTO MPOCTPAHCTBO Oosiee
MaCCHBHO YeM BCE TalaKTHUECKHEe CUCTEMbI BMECTE B3ITHIC.

TémHoe HeOO KOTOpoe Mbl BUAMM Y ceOsl Hajl TOJOBOM — 3TO MEKTaJIaKTUIECKOe IPOCTpaH-
CTBO — HE IyCTOTa, OHO M €CTh Ta OCHOBOIIOJIAralnas cpeia — MpocTpaHCTBO BeeneHHoM, B KOTO-
PO, KaK s yKe cKa3asl HEOMHOKPATHO, CKOHLIEHTPUPOBaHA OCHOBHAsSI YacTh MoTeHIMana BeeneHHoid,
OCTaBIIMICS MUHIUMAJTbHBIN MTPOIIEHT, TOBTOPIOCH, CKOHIIEHTPHPOBAH B APYTUX 00pa30BaHUAX MTPE-
CTaBJISIIONIMX KOJIOCCAIbHbIE CKOTIJICHUSI MaTepUu:

— B BUJIe, BUOUMBIX [UIsl HAC «HE BOOPYKEHHBIM IJIa30M», METarajJakKTUK — 3TO CKOILJICHUS
rajaKTHK;

— KBA3apOB — 3TO MOCJIEAHUIA STl Pa3BUTHS YK€ CAMOW METaralakTHKH;

— TaJaKTUK, MMEIOIIMX CBOI0 COOCTBEHHYIO CTPYKTYpPY, COCTOSIIIIMX W3 MHOTOYHCIEHHBIX
OTIEJIbHBIX 3BE3/1, 3BE3HBIX CUCTEM U 3BE3AHO-TUIAHETHBIX CUCTEM, a TaKkKe Ia30IblIeBbIX 00JIaKOB,
SIBJISTIONIMXCST KOJIBIOETIBIO 1J1s1 OOPa3yIONIMXCS 3BE3]] U TUIAHET, YaCTh U3 KOTOPBIX MBI TaKkKe BUIUM
Ha HOYHOM HeOOCBO[IE.
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1.7. Hecypa3HocTh TeopHH 00JILIIOIO B3pbIBa

JL1st mpuOIM3UTEIBHOTO TIOHUMaHUs1 Bamu TOro, 4to Ha caMoM Jiefie B MOC/IeIHIe HECKOIBKO
JECATUICTHIA TTPOUCXOUT C OONBIIION HAYKOW B MHPE, U UYTO OHA U3 ceOsl MPEJICTaBIsIeT Ha CErO/IHs,
pazbepéMcst Ha U3BECTHOM MHOTUM NpHMepe — OOIIENPIU3HaHHONW TeOpHUH BO3HUKHOBEHUs1 Beenen-
Holl — «Teopuu Bonbioro B3peisa» (TBB).

CortacHO 3TOH TEOpPUM, HEKOTOPHIM YUYEHBIM BCE K€ XBAaTWJIO CMEJOCTU MOCTaBUTh JAHHYIO
TEOPHIO T0f] COMHEHME, BcenleHHasi BO3HUKJIA B MOMEHT IJIOOQJIBHOTO B3pBIBA, KOTOPBIN CITYUYHJIICS
okoyo 13—14 mwinuapnoB et Tomy Hazan. M mo Beamko-Myapoil BEpCcUu aBTOPOB JAHHOU TEO-
UM B30OPBABIIMMCSI OOBEKTOM SIBJISIETCS HEKasl 4acTUIa pa3MepoOM BO MHOTO pa3 MEHbIIIe aTOMHOM
YaCTHIIbL, 1aXke HE aTOMa.

Ecnu cnenoBare Jjloruke 3TOM TEOpUM MOJy4YaeTCs, YTO KaKuX-To TaM 13—14 muimmapnoB
JIeT Ha3aj He ObLJIO HM Yero: HU MPOCTPAHCTBA, HU BPEMEHH, a O MaTepUH Jake U MBICTH He ObLIO,
HO ObLJTa, CTPAaHHBIM 00Pa30M, HEKasl YacTUIIA — «TOYKA CUHTYJISIPHOCTH» . . .

Oto o uém...? ['ne, ecim Bamu ke, rocrioa yuéHble, cKa3aHO: — «He ObUTO HUYero»? C uem
3TO BCE endr... 77?7

Hukto u3 npuBep:keHIIeB 3TOM, C MO3BOJICHUS CKa3aTh, TEOPUU HE MBITAETCS ITO MPOSICHUTD.
«JISmHyIU» 1 3TOrO TOCTATOYHO [IJ1 COBPEMEHHBIX HAYUHBIX JIesiTesIeld U UX MocyeoBaTeliei.

... BOT 3TO «HUYEro» BAPYT, HE C TOTO U CEero, (Tak Kak He U3BECTHO aOCOIIOTHO U MPAKTH-
YECKH HUYETO) CIIENIAN0 «OOJBIION MyK», T.€. CIIYYHIICS OOJIBIIION B3PhIB, U MOSIBIJIOCH B Pe3yJibTaTe
BCE TO, Yero He ObUIO JO 9TOr0, HO HE MOINIO OBITH 0e3 3TOro, 0 Kak! — xomr croi, xour nagai. [Toxa-
TBEPXKJICHUEM TOTO IIOOATBHOTO U BCE MOPOsKAAtoNiero (y..3.3..) B3pbiBa ABJISETCS 0OHAPYKEHHOE,
OTHOCHUTENIbHO HEAABHO, TAK HAa3bIBAEMOE — «PEIUKTOBOE U3TyUYEHHE».

MHe He MOHSITHO 3a4eM OOHAPYKEHHOE U3TyUeHUe MPUBS3AIN K paHee CO3JaHHOH MCeBI0HA-
yuHOU Teopun. [IpocTuTe Bpy, MOHATHO, TEOPUIO HA/IO KaK-TO U YEM-TO TIOATBEPXKIATh. . .

Ckaxy npsmMo U 4yecTHO — «Teopuss Bosbiioro BspbiBa» a1 MeHS 3TO, «CKOMMPOBAH-
Has» U TiepesIokeHHasi Ha Hay4YHBIN SI3bIK, YyecTHas1 U 6ecxurpoctHas bubneiickas Vcropus CotBo-
penust Mupa. [To cyTH ke, o BUIOM HayYHO OOOCHOBAHHOW TEOPUH, €€ TBOPIIBI, IIPEIbSIBUINA MUY
coprcTHUECKU 3110C, a TaK KaK, B IPOTUBOBEC ITOMY «BEJIMKOMY» TPYY, B HAyUHBIX Kpyrax Impo-
cTO OOJIBIIIe HUYETo He ObUIO, Ja U 0 CHUX MOpP HEeT HUYEro ONaronphCTOMHOIO, YTO MPEJIOKUTD
B JIaHHOW 00JIACTU TIO3HAHU S, BCE OCTAJIbHbIE YUeHbIe, B TallHE MePEKPECTUBIINCH HY UM TIOMOJISICh
3a pokJIEHHOE, HAKOHEII, B «<MyKaxX» HAy4YHOTO MBITAPCTBA, — yKe U «HAYyYHOEe» OObSICHEHNE BO3HHK-
HOBeHUs BcesleHHOM, nocnenmmim e€ mpu3HarTh.

...JIpyrue, mogoOHbIe ONMMCAaHHBIM, «BEIUKHE YUEHBIE — COUCTBI», BCEPbES 3asIBIISIOT O TOM,
yTto BeeneHHas He oJHa eCTh MHOXECTBO MapasuIe/IbHO «HAaB3pbIBaBIIMXCS». OUYEHb «CEPbE3HBIE»
Jaxe MPOCYUTANIN, YTO TEOPETUYECKH €CTh BO3MOKHOCTb 10 HUM MyTelIeCTBOBaTh. «CBEpX BeJM-
KHe» TOArOTOBWIM M BbIBEIU (POPMYJIBI, M JIOKA3aIM YK€ MAaTEMAaTUYECKUM IIyTEM BO3MOKHOCTb
MYTEIIECTBHUS, HE TOJIBKO B CBOEH WJIM MapasuiesibHOW BceneHHOM, 4To MOKHO ObLJIO Obl Ha MUKPO
J0JIM CEKYHbI IPUHATH KO BHUMAaHUIO, ITpaB/ia, C TPOMaHOM TSKECTBIO Ha Cepale AJisl MEeHs, 3a 3ps
MOTpaueHHoe Ha 3To BpeMsi. Ho HeT ke, myTeriecTBue He aObl Tjie, a «B CBATAs CBATBIX», IS BCEX
«IIMOKO» YUEHBIX, — BO BpeMeHu. U criefys yxke CIOKUBIIMICS TPaJULMU He MOCUUTATIM HYKHBIM
¥ 3[IECh ONPEICITUTD U JaTh, IS HAYaJIa, TIOHATHIO «BpeMsD» (PU3MUECKOTo OIpeaesIeH U T UJTH XOTS Obl
KaKOro-HUOY/b, MaJIO-MaJIbCKH, yI0O0BapHUMOTO.

Ha camom jene oHM MpOCTO HE MOHUMAIOT C YEM MMEIOT JIeJI0 U, YTO €CTh WJIM, YTO TOYHO
CTOUT B (PU3MUECKOM CMBIC/IE 32 MOHSATUEM «BPEMS», IO3TOMY U HE MBITAIOTCS €ro Kak-TO YETKO
chopmynupoBaTh.

3HAI0T, YTO MOTYT B HEM MYTEIIECTBOBATH U C MOMOIIBIO YETO, HO He 3HAIOT, YTO OHO U3 ceds
npencrasisier. Bor Bam u napagokc — «sio B nepén KypHiibl» Ha BHICIIEM MUPOBOM YPOBHE Hay4-
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HOTO MHPOBO33PEHHSI, «OOBEIIAHHOT0», CJIOBHO EJIKa, BCEBO3MOKHBIMU «3aCITY:KEHHBIMU» perai-
SIMA ¥ MWIJTMIOHHBIMU TIPEMUSIMU.

C sTuMHM JieATeNIsIMA BBICOKOM HAayKH IO BbIILE U3JI0KEHHOW TEME HU KTO B MUpPE HE CIIOpHT,
MOTOMY KaK TO CUUTAETCS UyTh JIM HU Y3aKOHEHHON UCTUHOM B ITOCJIEAHEN MHCTAHIIUH, [TI03TOMY OCTa-
€Tcsl MOXeJaTh UM BCEM CYACTIIMBOIO MyTH, TAKUM YIa4JIMBBIM, B CMbICJIE HAYYHOU Kapbepsl, (paH-
Ta3épaM, B MyTEHIECTBUU IO «IIPOCTOPaM» COOCTBEHHOTO ITyOovaiinero 3a0myxJeHus: ¥ XOPOIIIO
OIJTAYEHHOM U3BPALIEHHON (DaHTa3UU.

Cwmero mipenmnonoxuts — «Teopust Bonbimoro B3peiBa», ckopee Bcero, OblIa «JIaKMyCOBOR
OyMakKKOW» C TIOMOIIBI0 KOTOPOH «HEKHE KPYr'» YAAYHO IJIsI ceOs MPOTECTUPOBAIIN CTENIeHb HAWB-
HOCTH YeJIoBeuecKoro ooiiectsa. U terepsp yxe, Kak U3 pora n300umsi 6e30CTaHOBOYHO JIBIOTCS BCE
Oosee He aJileKBaTHbIE YeMy Obl TO HU OBUIO TEOPHHU — THIIA TEOPUU «CTPYH» U T. TI.
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1.8. CymecTBoBaHNe U pa3BUTHE CHCTEMbI

Ho BepHEMCH K TOMY, UTO €CTh Ha CaMOM Jiesie. BcesleHHas — 310 cucreMa, KoTopasi CyIecTBYeT
OECKOHEYHO U Pa3BUBAETCS MO 3aMKHYTO-HETIPEPhIBHOMY IIMKIIy, YTO MO CYTH O3HAuYaeT, YTO OHa
HE MMEET MMPOCTPAHCTBEHHBIX ¥ BPEMEHHBIX KOOP/IMHAT B YEJIOBEYECKOM NIOHUMAHUM. . .

EnuHcTBEHHOE, B 3TOM Cilydae, YTO Mbl PEajbHO MOXEM O HEeW MOHMMaTbh, KaK § CUMTAIO,
9T0 00BEM U IJIOTHOCTH. M Bce Hamm MaTeMatudyeckue u (pu3ndecKkre eMHUIB I3MepeHu s, Kaca-
€MO MHUPO3/IaHus1, JOJKHBI pab0TaTh TOJIBKO C STUMU OCHOBOIIONATAIOIINMU (PU3MUECKIMU MapaMeT-
pamu.

...OHa cy1ecTByeT BEUHO, TaK KaK BEPOSTHOCTb Pa3pyIIEHUs €€ OCHOBOIOJIAraloIleil CUCTEMBbI
PaBHO HYJIO, IOTOMY Kak MMeeT MJealbHbIi OataHC cUCTeMBI B 1iejioM. T.e., eciii B OIHOM cyIie-
CTBYIOIIEH B Hell TIOJICUCTEME UTO-TO yObIBAaeT, TO B APYTrOi 0OSI3aTeNIbHO MPUOBIBACT.

UyTh HUKE YTOO HE OKA3aThCs TOJIOCIOBHBIM, KakK aBTOphl Teopru «TBB», «cTpyH» 1 TOMY
MOI0OHOT0, MOMPOOYIO, JIOTHYECKHU SICHBIM 00pa3oM, 000CHOBATh CBOU YTBEPKJICHUS TIPUBOAS TIPO-
CTBI€ U MTOHSITHBIE IPUMEPBHI.

U tax npectynum. Bece matepuanbHble CTPYKTYpbl 00pa30BaHHbIE B IPOCTPAHCTBE Xaoca Bee-
JIEHHOH HE UMEIOT B ceOe e€ IIaBHOro KayecTBa — KayecTBa MeaIbHOro OajaHca, OTTOrO MX UK
MMeeT Hayvajlo U KoHell. Pa3pyIasce OHM BHIIIIECKUBAIOT B MPOCTPAHCTBO BeenieHHOM CBOM MOTEH-
[I1aJl, KOTOPBIA yCIeaM CKOHIEHTPUPOBaTh B ceOe. BrimenseMoe n3 pa3pymiaionieiicss CTpyKTyphl
YIUIOTHSIET paHee pa3psiKeHHOE MPOCTPAHCTBO WIIM TOTJIOIMIAETCS IPYTMMHU MaTepPUAIbHBIMU OOBEK-
TaMH4 MPOJIOJDKAIOIIKMMU 3Tan cBoero passutusl. U tak xe, kak B kuBoil [lpupone Ha cMeHy ogHUM
0cO0SIM U JIake BU/IaM MPUXOASAT APyTue, Ha CMeHy pa30aiaHCUPOBAHHBIM M pa3pyIIAIOIIMMCS KOC-
MUYEeCKHM OOBEKTaM M CUCTEMaM «IIPUIYT» BHOBb C(DOPMUPOBAHHEIC.

Crpykrypabiii «IICBAJIAHC», KOTOpbIi NMPOCIEKUBAETCS B OTHOIIEHUSAX MEXIY 4YacThio
OCHOBOIIOJIAralollel MPOCTPAHCTBEHHOM CTPYKTYpPBl U JIpyrod yactu BceneHHO#, OTHOCAIIMIACS
K CTPYKTypam OoJiee IJIOTHOTO MPOCTPAHCTBA (T.€. MaTepuu) B €€ CHCTeMe — 3TO «00JIe3Hb» MPUBO-
ASIIAst K MOBBIIIEHUIO «Tpajlyca Xxaocax». M, paHo uim no3aHo, ycyryonsiercs y 00 OTAeIbHO B3si-
TOH CTPYKTYpBl MaTepuu BeeneHHol 6e3 UCKITIoueHust, TPUBO/sS €€ K THOeNH, TO €CTh pa3pyIICHHIO.
UyTb HUKE ONKMCaHbl BCE MPUYUHHO-CJIEICTBEHHbIE CBSI3U ITOTO.

[NocreneHHO B MPOJOIKEHUE IMKJIa Pa3BUTHS MUPO3aHus BeeneHHol tucOanaHnc HapacTaeT
¥ B OCHOBOIIOJIATAIOIIEH €€ CUCTEME B 11eJIOM. DTO BBI3BaHO 0€30CTAHOBOYHBIM POCTOM MacChl Mate-
pUU B €€ MPOCTPAHCTBE, T.€. BCE HAPACTAIOIIMM YPOBHEM «OXKMPEHUs», BBIPakasiCh TOYHO — ITO
YIUIOTHEHHE OTJIEJIbHO B3SITOM YacTH €€ MPOCTPAHCTBA 3a CUET pa3pekeHusl Ha ITY ke OO0 TpuJie-
raiouier K Heil Jpyroi yacTu MpOCTPaHCTBaA. . .

Uro Xopol1o BUAHO Ha IPUMEPE UCIOIB30BaHUSI COBPEMEHHOI'O KOMITBIOTEPHOTO MOZAETUPO-
BaHMSI CTPYKTYPBI BCEJIEHCKOTO MTPOCTPAHCTBA, 32 UTO 51 IPEMHOTO O1arogapeH y4éHbIM-TIPOr paMMHU-
cTaM pa3paboTaBIIMX STH MPOrPAMMBI

..." xorga oOmmast Macca OTHOCUTEJIPHO CTAaOMJIBHOW MATepUH MEPEXOAUT MOPOT KPUTHUECKH
JOITYCTAMOT'O YPOBHSI IPOMCXOAUT «OOJIBIIION B3PBIB», CIIEIbl» KOTOPOTO U ObLIIM OOHAPYKEHBI B BUIE
PETMKTOBOTO M3JIyYeHUsI, €CIIU, KOHEYHO, IeUCTBUTEILHO ObUTH OOHAPYKEHBI.

Ecnu-xe 310 MX ouepeHOe COUYMHEHME WM MOATACOBKA HEKMX (PAKTOB, TO BCE PABHO OHO
HE MeHsIeT UICTHHOW KapTHHBI TPOUCXOsIIEro. OTHOCUTENBHO «OOJIbIINE B3PBIBBI», /17151 YPOBHSI Mac-
mrada Hallero MbIIUICHUs W 3aHUMAaeMOro HaMHM CaMUMH MU3EPHOTO KU3HEHHOTO MPOCTPAHCTBA
¥ MaJio 3aMeTHbIe Ha 00IIIe-BCEeJIEHCKOM (DOHE, EUCTBUTEIBLHO MPOUCXOIAT C ONpeeIEHHON Mepu-
OIIMYHOCTBIO BO BceeHHo.

Ha ypoBHe 00111e-BcesIeHCKON CUCTEMBI «OO0JBITION B3PhIB» MOXKHO OXapaKTepU30BaTh, Kak To,
YTO NIOXOXkE Ha ONEPALMIO «JIMNOCAKIUU» (yIaJIeHUE XUPYPruYeCKUM IyTEM KUPOBBIX OTJIOKEHUI
Ha pa3HBIX YaCTSIX YeJI0BEYECKOro Teja) B mpocTpaHcTBe Beenennoil. s yactu e€ MatepuaibHbIX
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CTPYKTYP 9TO «aloKaumcuc». Ho, B 001ieM, MPUBOIXT JIUIIIb K «O370POBJICHHUIO» U «OMOJIOKEHHIO»
¢€ OCHOBOIIOJIArAIoIIEH CUCTEMBI, T.€. K 0OJiee HIeaibHON COaTAHCUPOBAHHOCTH B IIEJIOM.

MHor#e CTPyKTypbl Ha 3TOT MOMEHT (JIMITOCAKIMK) CYIIECTBYIOIIME B CUCTEME MUPO3IaHMUS,
HAXO[AIINECS OTHOCUTEBHO OJTM3KO K SMUIEHTPY MPOUCXOISAIIIETO Mpoliiecca, paspyiiaorcs. Ho HeT,
KaK TOBOPAT, «Xy/a 6e3 100pa», TOIMbKO-TOIBKO YCIeB COPOCUTD «KUPOK» B TOW WJIM MHOUM 001acTu
MIPOCTPAHCTBA OH TYT K€, He OKHUJIast «0COOO0ro MPUIJIAIICHHs», BOSHUKAET U MOCTENICHHO HAaKaIlIU-
BasICh B €€ CHCTEME yXKe MPeCTaBiIsieT COOON BHOBb BO3HUKIIIKE CTPYKTYPbl MATEPHUH.

Kakumu BugamMy BHOBb BO3HHKIIIEH MaTepuu B crcTeMe BcesleHHON OH OyaeT mpeacTaBieH?
OnHOMY «Xa0Cy» M3BECTHO, HO Ha MOU B3IJIs MOJOOHO MPEAbIAYIIMM C HEOONBITUMHA OTKJIOHE-
HUAMU HN3-34 HC 3HAYUTCIIbHO N3MCHUBIIIMNXCS KaKI/IX-_HI/I6O HapaMCTpOB ITOCTOAHHO IICI';ICTBYIOHII/IX
YCJIOBUT.
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1.9. BeiBoabI

Bcenennast — 310 mpocTpaHCTBEHHAsI CUCTEMa He MMeIolasi BO3pacTa M Havasa, a Omarogapst
YCTPOMCTBY COOCTBEHHOM CTPYKTYpPbI M JCUCTBYIOIIMM B HEHl 3aKOHAM OHA BEUHa.

CTpyKTypbl MaTepum BCEJIEHCKON CUCTEMBI (METarajlakTUKU, FaJJakKTUKH, 3BE3/IHbIE CCTEMBI,
TUIAHEThI, OMOIOTMYeCKast U acTpasibHasl) IMEIOT KOHEYHBIN LIMKJI pa3BUTHsL. DTO O3HAYAET, UTO IS
KOHKPETHBIX MPE/CTaBUTENIEN ITUX CTPYKTYp, Ha ONPENENIEHHOM 3Talle UX pa3BUTHs, HACTYIAeT
KOHEYHBII 3Tar CyIIECTBOBAHUS, T.€. PAHO WJIM MO3JHO HACTYNA€T MOMEHT pa3pyIleHus] — THOeH.

Hns BeeneHHOM B 11€710M 3TO, BCETO Ha BCErO, 03JOPOBUTEIBHO OMOJIAKUBAIOIIUI ITPOLIECC.
Benp ocBoOomuBIIMEecs: MPOCTpaHCTBO BceneHHON OT OOMBIIMHCTBA MPEKHUX CTPYKTYP MaTepuu
Y 3aHOBO HACBHIIIIEHHOE BBICBOOOAMBIIIEHCS M3 STUX CTPYKTYP MOTEHIMAIOM, IMOCTENIEHHO «3acesi-
eTcsi» BHOBb (DOPMUPYIOIIMUMUCS CTPYKTYPHBIMH 0Opa3oBaHUsMU. Takum oOpa3om martepusi BO3-
POXKIAaeTCsl 3aHOBO, CJIOBHO «ITUIA (DEHUKC U3 Teria». Ho 1 BHOBb chOpMUPOBaHHBIE CTPYKTYPBI,
PaHO MJIM TTO3/IHO, MOCTENEHHO HApaCTAIONIUI BHYTPY CTPYKTYPHBIH AucOanaHc, «0one3Hb» Beemnen-
HOM, MPUBEAET UX K KOHEUHOMY 3Tary. M Tak 10 OECKOHEUHOCTH, IIUKJI 32 LIMKJIOM, U UMEHHO JaHHOE
0OCTOSITENILCTBO JiesiaeT BeelleHHy0 BeUHO! M He yracaiomieid CHCTEMOM.

Kak maHekeHIuIa nepesi HOBbIM BBIXOJOM Ha MOAMYM MEHSIET Hapsjbl, Tak U BceneHHas
BEYHO MEHSIET U Mmpeodpa3yeT (pOpMBbI CYIECTBYIOIIEH B HEll MaTepru, a B POJIM «MOJeJIbepa-Tpe-
oOpa3zoBaTeisi» BHICTYIAET €IMHCTBEHHBIN U HETIpepeKaeMblil aBTOPUTET B ITOM OOJIACTU — «JI0TIOH-
soMai-crpoi» — XAOC — enuHO-CyIuil poiiecc B €€ CTPYKType.

[Tony4deHHblil HaMK (YEJIOBEYECTBOM) «B HACJIEACTBO» OT IPEBHUX MYAPELIOB CUMBOJI U3BECT-
HBII, KaK «3Mesl WU JPAKOH KYCAIOUIUI MM NOEAAIOIIUA CBOM XBOCT», CKPBIBAET, HA MOM B3IJIS],
«3amu@pOBaHHBIA» CMBICIT OOBSCHSIONIMNA CYyTh CUCTEMBl BcesleHHON M NPUHIIMI e€ CYIIecTBOBa-
Husl. § yke He MOMHIO, KaK IMEHHO CaMH aBTOPbl MHTEPIIPETUPOBAIN JAHHBII CUMBOJI M C YEM €T0
CBSI3BIBJTH, MOSI K€ MHTEPITPETALMS BBIVISITUT TaKuM 00pa3zoM. [lpakoH — 31o BeenenHasi, ero XBoct
3TO MaJIOyCTOMYMBAasl HaXoAsIIMecs B Ipolecce paspylueHus marepus. «[loeganue» xBocra o3Ha-
yaeT, uto BeeneHHas cymiecTByer 3a cu€r cedst caMoi, TO eCTh O1arofgapsi 3aMKHYTOMY KPYrOBOPOTY
noTeHIMaa B e€ cucreMe. To, 4To «IpakoH» CBOer (PUrypoii 3aMbIKAeT KPYT — 3TO CUMBOJIU3UPYET
3aMKHYTHIA U HE TIPEPHIBHBIN IIUKJI PAa3BUTHUS U CYIIECTBOBAHUS.

Ecnu npeBHMe Myapens! UCHOJIb30BaIM IaHHBI CUMBOJI B TOM K€ KJIIOUE, TO CJIELyeT ClIeNaTh
BBIBOJ] O TOM, UTO JJpEeBHUE [IMBUIM3AIMN ObLTH Topa3io Ooliee MHGOPMUPOBAHBI HEKEITU MBI Ceiuac.

Hamocnenok 3akaHuvBasi JaHHYIO IVIaBY eIIé pa3 oTMeuy, 4To BeeneHHas equHa, BeuyHa U Oec-
KOHEYHA B CBOEH 3aMKHYTOH CTPYKTYype MPOCTPAHCTBA M HET HUKAKUX JPYIMX: «aHTe», «Iapaj-
JIEJIBHO CYIIECTBYIOIIMX», «MYJIbTU» BCeleHHbIX U T.I., BeAb YCTPOEHA OHA HACTOJBKO JIOTMYHO
¥ HACTOJIBKO TIPOCTO, YTO BCE COMHEHUSI MCUE3aI0T CaMH COOOIA.
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I'naBa 2. Marepus e€ cyrb u (popmMbl

2.1. O61mee noHsATHE H 00pPa3HOE BUAEHbE

Byny BepHBIM ceOe 1 Kak YYHT JIOTUKa HAyYHOro 0OOCHOBAHUS, ¥ 10 Havasa OoJiee rTyOoKOoro
O3HAKOMJICHHMSI C IMMPOKKMM MOHSATHEM TEPMHUHA «MaTepHsi», JaM eMY, Kak 00IIlee TaK U yTOUHSIOIIHE
OIlpe/Ie/IeHHE.

Marepus, B 001IEM CMBICIIE, 3TO CYOCTAHLIMSI WU MPOLYKT, BOZHUKAIOIIUIA B IIpoLiecce cyllie-
CTBOBaHM: BcesneHHOW, KOHIEHTPUPYIOUIUI B CBOMX CTPYKTYpaxX HE3HAYUTEJIbHYIO YacTh MOTEHIM-
asa BcesneHHOM.

Bces cymecTByomas Marepusi, Tak WM MHAUYe, OTpakaeT B ceOe Bce mporcxopsiye Bo Beenen-
HO# TIPOIIECCHl ¥ TEM MJIM MHBIM 00pa30M pearnpyeT Ha U3MEeHEeHU sl IPOUCXO e B Hell. Matepust
pa3BUBaeTCs MO OOIUM 3aKOHaM BceesleHHOI 1 06pasyeTcst U3 «IIOTHOTO» 00bEMa, pa3HOM CTENeHN
CTaOMIIBHOCTH, «I0-aTOMHBIX» YaCTHII.

[MocTostHHO OOpa3yOIIMecs: aTOMbI, Yepe3 3aTsKHOW M MHOTOYPOBHEBBIN 3Tl CBOEOOPa3HOM
cernaparyy B IPOCTPAHCTBE, SABJISIOTCS CaMOU ITPOCTOM, HO MPY TOM M CaMOM YCTOMYMBOW YaCTULIEH
MaTepHH.

ATOMHBIE YaCTUIIBI U3 KOTOPBIX COCTOAT CaMH aTOMBbl, TOrJa KOIJa HAXOAATCSA BHE CUCTEMBI
aTtoma, sIBJISIIOT COOOM Ty YCJIOBHYIO I'PaHUILy, KOTOpasi OTAEJISAET MOHATUE «ITPOCTPAHCTBO» OT MOHS-
THSI «MaTepusi», HO He JIMIIAET UX B3aUMOJEUCTBUS U B3aMMOIPOHUKHOBEHUS IIPH YCIIOBUU U3Me-
HEHHS IMH CBOETO «CTaTyca», HapUMep, CBOOOJHON YaCTHIIbI Ha CBSI3aHHYIO MJIM HA0OOPOT.

Ha ypoBHe noHsATHA «Marepus» AEUCTBYET IPUHLUI — «4YEM IPOLIE CTPOEHUE MATEPUU, TEM
OHa yCTOMYMBEN», TAKUM 00OPa30M YacCTHIIA aTOM CTAHOBUTCSI OCHOBOM CTPOEHHSI BCEX BUIOB U (hOpM
MaTepHH.

Bea cymectBylomas marepusi BeeneHHoll noapasiensieTcsi, MHOM, BCErO Ha TPU OCHOBHBIE
TPYIIIbI OTIIMYAIOIIMECS] MEXKIY COOOM, B OOIIEM, TOJIBKO CTPOSHHUEM, BEpHEE TeM M3 KaKHMX JIeMeH-
TOB B OCHOBHOM COCTOSIT UX CTPYKTYPHI:

— ofiHa U3 (popM, OOILel IpyNIbl, SBJISETCSA NEPBOPOIHON MM MAaTEPUHCKOM 10 OTHOLIEHHIO
K JJBYM OCTaBILMMCS], TOPa3/10 MO3Ke BO3HUKAIOIIMM, TPYIIaM 1 00J1a/1aeT CUIIBHO BhIPaKeHbIM CBOMA-
CTBOM — PACILIUPEHHUs], U3-3a JEUCTBUSA B €€ CTPYKType NOTEHIMaIa CUJIbl PACIIMPEHUs WU OTTal-
KMBAIOIIEH CUJIbL. [[pyrMu cJIoBaMK CTPYKTYpa NEpBOPOIHOI IPyMITbl MATEpHH B OONBINEH CTETIeHN
COCTOMT M3 YaCTHIL C OTEHLIMAJIOM CUJIbl paciumpenus (cxema 1;2). B sty rpynmy matepuu BXOIUT
NIepBOPOIHBINA a3 — BOAOPOA U APYIUe rasbl, BOZHUKAIOLIME yXKe B Pe3y/bTaTe KU3HEAeATEIbHOCTH
WM THOEIN 3BE3/IHBIX CUCTEM;

— KO BTOPO#1 IrpyIie MaTepuu 51 OTHOLIY BU/IbI MMEIOIIME cpa3y J1Ba CBOMCTBA. Tak Kak M3Ha-
YaJIbHO MX CTPYKTYpa UMEET B CBOEM COCTaBE YACTHLIBI, KAK C MOTEHLIMAJIOM CHJIbl PAaCIIUPEHUS TaK
U CXKaTusl, B IPUOTM3UTENIBHO PAaBHBIX MPOIMOPLMSX B 00IIel cTpyKType (cxema 1;5) 1 MoxeT ObITh
JOTIOJTHUATEJTHHO COAJIAHCMPOBAHA «HEUTPATIbHBIMI» YacTUIaMu (cxema 4). B 3Tom citydae BUIbI 3TOM
IPyNIlbl MAaTEPUU MOTYT UMETh, B T€X MJIM MHBIX YCIOBUSIX CPe/ibl, KaK TBEPIOE TaK U MATKOTEJI0e
1 JKMJIKOCTHOE (PU3MYECKUE COCTOSTHUS U CIIOCOOHBI McnapATcs. K HUM MOKHO OTHECTH BOLY, KH[-
KM€ METaJUIbl U T.IT;

— K TpeTell Ipymrie OTHOCUTCS MaTepusi COCTOsIAs OONbILIEH YacThl0 CTPYKTYPbI U3 YaCTHUI]
C MOTEHIIMAJIOM CHJIBI CKaThsI C BKPAIUICHHEM B 3TO 00pa30BaHMe HEOOJBINON YacTh HEUTPaJIbHbIX
YaCTULl ¥ YacTul] pacuiMpeHust. Popmbl 3TUX BUJIOB UMEIOT CBOWCTBO IJIOTHO-TBEPIOM CTPYKTYpBHI.
U vem Gosbllie YacTHI] CKATUSL B CTPYKTYpe CTPOEHHUsI, TeM OoJjiee TUIOTHYIO CTPYKTYPY UMEIOT 3T!
BU/Ibl MaTepud. K HUM B OCHOBHOM HY’KHO OTHECTH METaJLIbl HY U APYTU€ IUIOTHO-TBEPAbIE (hOPMBI
MaTepHH.
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Marepwuto, UIsl JTydqIliero MOHUMaHUS e€ Tpajiallii, MOKHO TakXe pa3feMTh W IO APYTUM
e€ KauecTBaM M CBOMCTBaM WJIM 0OOOIIAOIIUM Mpr3HaKaM. [IJIst 3TOro s, CJIOBHO «pad Ha rajepe»
OOPO3AAIINIA TTPOCTOPHI ETUIIETCKOW MYCTBIHY, TIOCTPOIO eIE OHY «ITUPAMUJLY».

OcHOBOI1 €i1 cTaHyT BCe BU/IbI aTOMOB BcesleHHOM M3 KOTOPBIX U COCTOST BCE CYILIECTBYIOIIHE
BeIIeCTBA MaTepUH: XMMHUUYECKUE, OMOXUMHUYECKUE U TICUXO(U3NIecKre TOHKHE CTPYKTYphL. [Tomy-
YyeHHasi 0a30Basi CTyNeHb OyleT AJIsl OCTABIIUXCS ABYX MOCIEAYIOMIMX CTYIeHe OCHOBOM U MPSIMBIM
MCTOYHUKOM HX CYIIECTBOBAHUSI, TOITOMY HA30BEM €€ KOCMOJIOTUECKOM — OCHOBOIIONATAIONIEH JJIsI
TMOObIX (hOPM M BUJIOB MaTepUH.

Bropyio crymeHb, y MeHs, 3aliMyT Bce Oe3 MCKJIIOYEHHUs MPEICTaBUTEM OMO(PU3NIECKOn
dopMmbI MaTepun, KOTOpasi, T€M He MeHee, Kak Mbl 3HaeM, TIOTHOCThIO COCTOUT M3 TeX K& XUMUYe-
CKHX 3JIEMEHTOB U UX COSJJMHEHUN MPECTABICHHBIX BO BCesleHHOM, M Bce OHM HAaXOISATCSI B OCHOBA-
HUM HaIlled yCIOBHOM nrupaMuabl. FiMeeT cMBICTT JTUIIb HeOOBIION HI0AHC, KOTOPBIN 3aCTaBIISET HAC
BBIJICTIMTH OMO(PU3MUECKYI0 MAaTepHIO U3 TIEPBOM CTYNIEH! MUPAMU/IbI, PEIOCTABUB B TIOIb30BAHKE
COOCTBEHHYI0. DTUM «HIOAHCOM» SIBJISIIOTCS ONPeIeNIEHHBIE YCIOBY S BOSHUKHOBEHHSI 9TOW MaTEpUH,
a IMEHHO, He0OXOIMMOE HAJIMYKE TAKOTO XUMUUYECKOTO COIMHEeHU S, KaK BOJA M APYTMX HEOOXOIH-
MBIX (PU3UIECKUX YCIIOBH.

TpeTbio CTyneHb, BEPIIMHY TMPAMU/IbI, «3aKOHHBIM 00pa3oM» OTIaM MO acTpajibHble (hOPMBI
Y BUJIBI, U €€ «0030BY» acTposnornyeckou. [{ist He€ cpenoil BOSHUKHOBEHHS M PA3BUTHUS SIBIISIETCS,
BBIITIE OMUCAHHAs, BTOpast — Onogu3nveckast CTyreHb.

Takum 06pa3oM MbI IOCTPOHJIH YCIIOBHYIO TPEX-CTYIIEHUATYIO TMPAMU/LY MAaTepPUH: B OCHOBE —
KOCMOJIOTHYECKasl, B CepIIeBUHE — OMO(U3MUECcKasi, Ha BEPIIMHE, KOPOJIeBa MaTepuH, acCTPOJIOTH-
yeckas ¢opma (cxema 6).

Heo6xomumo OTMETUTh TO, UTO KOCMOJIOTHUecKasi (hopMa MaTepuu sIBJISIETCS] MAaTEPUHCKOM
0 OTHOIIIEHUIO K OMO(U3NIECKON Ta, B CBOIO OUYEpe/lb, MATEPUHCKASI IO OTHOIIEHHIO K aCTPOJIOTH-
yeckoil. [To ¢akTy ObITHS KOCMONIOrUYeckas (OCHOBoIoaraoIas) ¢opma MaTepr UMeeT B CBOEM
COBOKYITHOM OOBEME BCE COCTABJISIONIME ISl ABYX MOCIeqylomux (opM mMaTepuu, TeM He MeHee,
HE MOXET OBbITh HANpsIMYI0O MAaTEPUHCKOW IS aCTPOJIOTMUYECKON, KaK KEHIIMHA Oyaydd Marepbio
CBOMM JIETSIM HE MOXKET ObITh MaTEPhi0 M CBOUM BHYKaM.

HaromHio npuHImn Kacaroreics, B 00I1emM, MaTepiun — 4eM cJIokHee e€ Buf uim ¢opma, TeM
OHAa MEHee YCTOMYKMBA U HA00OPOT. YTO 03HAYaeT B OTHOIIEHUH OMOJIOTMUYECKOH (10 CyTH, OUOTICH-
XO(pU3MYECKOI) OHA MIMEET MEHBIIMI MepUoJL CYIIEeCTBOBaHMS U Oosiee TpeboBaTeIbHa K YCIOBUSIM
B Cpefie Ui COOCTBEHHOTO BO3HUKHOBEHHUSI.

OpHako K, «Iapuiie» MaTepuu, aCTpoJIOruyeckon (1o CyTH, NCUXO(U3UUECKON) OH TPUMEHUM
HE TIOJTHOCTBIO. [IeJ10 B TOM, UTO IaHHBIN BUJI MATEPUH KOHIIEHTPUPYET B CBOEH CTPYKTYpe BCE camoe
HaWIydilee, «OTTOUeHHOE», «U3bICKAHHOE» OT BCEJIEHCKOr0 MacTepa — Xaoca M MOPOkKIAeMON UM
«BOJIHBI» €CTECTBEHHOTO OTOOpa M TIOTOMY CaMble BHICOKOPA3BUTHIE €r0 BHUbI UMEIOT YHUKAJIbHbIE
BO3MOXHOCTH. A UMEHHO: YIIPaBJISATh CAMOW OMOMACCOM, UCTIONb30BaTh €€ MOTEHIMAI, KaK U TIOTEH-
[Majl JPYTyuX BUJIOB MaTepry Ha IPOIJICHUE CBOETO CYIIECTBOBAHMSI, HO 00 9TOM UyTb MO3KE.

[pesx e yem HAYaTh TOBOPUTH O KAXKIOU CTYNIEHH TPEXCTYIIEHYATON MMPAMUIBI B OTAEIBHOCTH
HaJo, Ui Bac, HAMOMHUTB, YTO MaTepHsl pa3BeBaETCs M0 KOHEUHOMY LIMKJTY, & JKM3HEHHBIN [TUKJT e€
CYILIECTBOBAHMSI MOXHO OIUCATh CJAEAYIOIIUM 00pa3oMm:

B xaotuunoii cpene BceneHCKOro mpocTpaHCTBa BO3HHKAIOT XAOTHMUYHBIM OOpa3OM pasHbIe
Xa0TU4YHbIe (hOPMBI MATEPUH, UCTIONB3YIOIIHE «CBOOOIHBIN MOTEHIIMA» TIPOCTPAHCTBA M BBIJIC/ICH-
HBI APYTUMH CYIIECTBYIOIIMMH BUIAMHU MaTEpUM Yepe3 ero noroiieHue. Bee yke cyiecTByomue
opmbl MaTepry ¥ BHOBb TOJIBKO BO3HHMKAIOIIIWE TIO], HEM3MEHHBIM «IaBJICHUEM» Xa0ca U ero oTpa-
KEHUsI B BUJIE «BOJIHB» €CTECTBEHHOTO OTOOpa B OTPAaHMUYEHHOM, IUIsl UX (DOPMBI, TPOCTPAHCTBE
co3aaT 6osiee CI0KHBIE (DOPMBI MATEPHHU ITyTEM XaOTUIHOTO OOBETUHEHU I CBOMX U ceOe TOT0OHBIX

CTPYKTYD.
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Harmpumep. OtnenbHble aTOMBI TOJ, JEUCTBHEM OIPEIENEHHBIX YCIOBUN «OObEINHSIOTCS»,
co3/1aBast KPUCTAJUTMYECKUE PEIIETKU U APYTUe COeAMHEHUS — MOJIEKYJIbI, M Ouodusnyeckue mMose-
KyJIbl B OMOJIOTUYECKOH cpejie.

Io cytu mobas popma MaTepru P KAKUX YCIOBUSIX OHA Obl HE BO3HUKAJIA, SIBJISIETCS aKKYMY-
JIITOPOM BCEJICHCKOTO TMOTeHIMasa. To eCTh akKyMyJIMpPYeT ero B COOCTBEHHOM CTPYKTYpe MOIJIOoIIast
U3 cpe/ibl B KOTOPOI1 CYILIECTBYET. A TaK e uepes3 MONIOLIEHUE APYTuX (hOpM MaTepUid HaXOAAIIMXCS
Ha CTaJIuM pas3ioxeHus1. Vim cymecTByOmmX yCTOWIUBBIX (DOPM, HO HE CHOCOOHBIX IPOTHBOCTOSITH
roryiommeHuo. Takke B pe3y/ibTaTe «IOJIONIEHUs» Ha B3aMMOBBITOTHON OCHOBE, B 9TOM CITy4ae Mpo-
WCXOJUT BCTPaUBaHKE B CUCTEMY IOTJTIOTUTEJS, IAIOIIAs «TTOTJIOMEHHON>» OOJIBIITYIO 3AIUTY B arpec-
CHBHOW BHEIITHEH Cpejie, a IOIIOTUTETIO OOJIBIITYI0 MacCy ¥ HeKHe TaKTHUecKue mpenumyiiectsa. Emé
Ha OCHOBE OOBEVHEHUS «TIOJOOHBIX» U HET CTPYKTYP MPH HEKOTOPHIX OOCTOATEBCTBAX U B OIpe-
JeJIEHHBI MOMEHT ¥ B OTpe/Ie/IEHHON cpefie. DTo HaOMoaaeTcsl Ha IpuMepe 00pa30BaHUs MOJIEKYIT
BEIIECTBA U TIPU CTPOECHUU OMOIOTMYECKUX KJIETOK B OMOXUMHUYECKUX COCMHEHUSIX.

OpHOTUIIHBIE aTOMBI B PAa3HBIX YCIOBUSIX CTPOSAT Pa3Hble KPUCTAIIIMUECKUE PEIIETKY, HAIIPU-
Mep, KaK aToMbl yriiepoaa. B oiHOM 13 MHOrooOpasusi BOBMOXHBIX CITy4aeB CTPOSIT KPHUCTaJUTUe-
CKYIO PEIIETKY BellecTBa — rpauT, KOTOPYI0 Mbl UCIIOJIb3YeM KaK CMa3Ky WIM B BUJE CTEpPKHS
y OOBIYHOTO KapaH/ala; B JPYroM, KpUCTAJUIMYECKYIO PeIIETKY BEIIeCTBa — aJIMa3, MUMEIOIIETro OIHY
13 HarOoJee TBEPIBIX CTPYKTYP.

Korna yacte matepun nepecta€r pa3BUBaThCs U CYIIECTBOBATh KaK HEKasi CUCTEMA, pa3pylia-
sICh, BBIJIETISIET B CPe/ly B KOTOPOU CYILIECTBOBAJIA paHee HAKOTUICHHBIN IOTEHIIMA B BUE Oosee MeJl-
KHMX IIPOCTPAHCTBEHHBIX YaCTHI] COCTaBJISIBILIMX 3Ty CTPYKTYpY. TeM cambIM 3aKaHUMBasi IMKJIMYHBIN
MPOLIECC BKJTIOYAIOIIMI B ceOsi: BOSHUKHOBEHHUE, Pa3BUTHE, PA3JIOKEHHE.

BbICBOOOKJAIOIMUICS TIOTEHIMAT YaCTUYHO TIOIJIOMIAETCSl CYIIeCTBYIOIIMMU Ha JIAaHHBIN
MOMEHT (pOpMaMH, a U3 YaCTH OCTABILIErocs BOZMOKHO (hopMUpoBaHKUe HOBBIX (popM Matepuid. Tak
HAYMHAETCS HOBBIW MIPOLIECC 3apOK/IEHHUS U Pa3BUTHS.

Kakumu OynyT HOBbIe BUIBI U (DOPMBI MAaTEpPUH B T€X WJIM MHBIX 00JACTSIX CTPYKTYpHI MPO-
cTpaHcTBa BeesleHHOM «ompenenser» «caMm» Xaoc U CyLLECTBYIOIIas, Ha TOT MOMEHT, TaM Cpela.

Xaoc NOCTOSTHHO J0BJIEET KaK B IIPOCTPAHCTBE, TaK M HaJl BCEMU BUAaMU U (popMaMy MaTEpPUU.
«3acTaBnsieT» UX MEHATh CTPYKTYPY ¥ MPUCTIOCAOIUBATHCS O] €T0 MEHSIIOIMMCS «IaBJICHUEM» .

Bce BuIb MaTepun CTPyKTYPHO CJIOXKHBIE HITH ITPOCTHIE HE CIIOCOOHBIE YCTIEBATh 32 OBICTPHIMU
XaO0THYHBIMH MTPOIIECCaMHU, OYIITYIOIIMMHE B IIPOCTPAHCTBE BeeneHHOM, pa3pymaloTcs OTHOCTBIO HITH
yacTuyHO. HEeKOTOphIM BCE ke yaaéTcss 00beAMHUTBCS WM BCTPOUTHCS B APYTUE CTPYKTYPBI M €CITH
NOBE3ET C(hOPMUPOBATH HOBBIE YCTOHUMBBIE (POPMBI, CIIOCOOHBIE MTPOTUBOCTOSATh OTHOCHTEIBHO Xa0-
TUYHOW Cpefie, TOrAAa OHM MOJYYaloT IIaHC MPOCYIECTBOBATh €IIE€ HEKOTOpPOEe BpeMs A0 Clelylo-
IMX U3MEHEHUI XaOTUYHOTO MpOoIiecca, KOTOPhIA BCE PaBHO MX YHUUTOXHUT UM IPEOOPa3UT CHOBA
10 HEY3HaBaEMOCTH.
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2.2. KocmoJgornueckas popma

Kocmonornueckas popma Marepu — 310 camasi ycrolunbas (popma Bo BeeseHHON Ha ypoBHE
aTOMOB — OCHOBBI €€ cocTapJsiomeii. OHa mpeacTaBieHa B MaKpOMUPE: Ia30MblIIEBBIMHI OOTaKaMH,
KBa3apaMy, MeTarajJakTUKaMHM, TajlaKTHKaMu, 3BE3[JaMH, TUIAHETaMH, CIYTHUKAMHM IJTaHET, KoMe-
TaMH, aCTEPOUIaMH, METEOPaMH, METEOpUTaMH. B MUKpO Mupe — pa3HbIMH aTOMaMH.

CTpyKTypa ra3onbiieBbiX 00JJAKOB BO3HMKAET OTHOM M3 MEPBBIX U CYILIECTBYET JO MOMEHTa
Havasia Bo BcesleHHOM, B TOU WM MHOM €€ 00JIaCTH, MPOIIECCOB «JIMIMOCAKIU». [locrie yero 3aHOBO
BO3HMKAET, T.€. HAUMHAETCSI HOBBII STAIl 3apOKACHUSI TIEPBOPOIHOIO SJIEMEHTa — ra3a BOJOpoa.

BHOBb BO3HMKIIAsI CTPYKTYpa B Hayasle Tara pa3BUTHS SBISIETCS TOJIBKO Ia30BOM, Ta3OIbl-
JIEBOW OHA CTAHOBUTCS B CIIEJICTBHE «HAJPYraTelbCTBA» Hal HEW «XaoCOM», KOTOPBI OECKOHEYHO
«OecunHCTBYeT» Ha npoctopax BeeneHnHoil. B pesysbTate, «1eBCTBEHHBIE», Fa30Bble 00JIaKa MOPOXK-
JAI0T B CBOEH CTPYKTYpE OT/ENbHBIE 3BE3/IbI U 3BE3THO-TIJIAHETHBIE CUCTEMBI, T€ K€ HAauaB CBOIO JKH3-
HEJEeSITEIBHOCTh 00Pa3yIoT elliE OOJIbIIIE «IbLIM», «IiepepadaThiBasi» yke ra3orblIeBble MaCChl, B pa3-
HBIX YCJIOBUSIX, MTyTEM «IepehopMaTU3aIII» UM MTOJTHOTO Pa3pyILIeHuUs] aTOMOB BOAOPOAA U IPYTHX
npumeceil. CIoXUBIIKECS B 9TOM IMPOIECCEe HOBBIE CTPYKTYPhl AaTOMHBIX YAaCTHIl U aTOMOB MMEIOT
Y HOBbIE CBOWCTBA, JIAI0IIME HAM BO3MOXHOCTb OTJIMYATh UX MEXKAY COOOM U OT MEPBOPOIHOIO Jie-
MEHTa.

Kak u3BECTHO CTPyKTypa rajJaKTUKKA COCTOMT M3 ra30MbLIEBbIX OOJAKOB MU MHOTOUMCIIEHHBIX
OTIEJIbHBIX 3BE3I, a TAK K€ 3BE3AHBIX CUCTEM Pa3HbIX BUIOB U JPYTUX BbIIIE MEPEUNUCTCHHBIX 00bEK-
TOB. M 4eM crapiiie rajJjakTuka, TeM OoJIbliie BEPOSITHOCTb TOTO, UTO B €€ CTPYKTYpe MOXKET UMEThCS
CKOIUICHUSI «METaJIO-KaMEeHOW» — TJIOTHOW MaTepuH, HaXOASIIENCsl B COCTaBe CTPOCHUsI KOCMUYe-
CKMX OOBEKTOB, OTHOCSIIMXCS K TEM WA MHBIM I'PyIIaM MPOCTPAHCTBEHHOM CTPYKTYpbl. Hanpumep,
K TUIAHETaM «3eMHOM TPYIIIbl» WM aCTepOUIaM U METeopaM. DTO BbI3BAHO OTHOCUTEIIBHO OOJIBIIAM
ColepKaHUEeM CKOTMBILIEHCS «IbUIM» B TaJaKTHUECKOW CTpyKType. [JaHHOe 00CTOSTEbCTBO HAIlo-
MHUHAET HaM TO, YTO MPOUCXOAUT C KMBBIM OPTaHU3MOM — Y€M CTapIlie OPraHu3M TeM OOJIbIIIE B €ro
CTPYKTYype, B pe3y/ibTaTe KU3HEeIesITeTbHOCTH 32 MHOTHE TO/Ibl, 2 OCOOEHHO MPY Pa3HbIX He OJaro-
MIPUATHBIX YCJIOBUSIX, YK€ UMEIOTCSI pa3HbIe COJTM-KaMeHHbIe 00pa30BaHusI.

Uem Oonbllle «IbUTM» B TAJAaKTUKE, TeM OOJbIasi BEPOSITHOCTh TOTO, YTO B €€ CTPYKType
HAXOJUTCSI HEKOTOPOE KOIMYECTBO 3BE3THBIX CUCTEM «COJHEYHOro» Tuma. OTciona MOXHO CIeaTh
BBIBOJI — YEeM CTapille TajakTHKa, TeM OOJbIlie CTeTIeHb BEPOSITHOCTU CYIIECTBOBAaHMS B HeW OMOJIO-
T'MYECKOW MaTepuu, HaXOsIIEHCs Ha Pa3HbIX CTAAUSX Pa3BUTHS.

Mo akry cymecTBoBaHMS B rajlakTUKe «MUIICUHBIH My Th» OMO(PHU3MUECKON MaTeprn, MU3ep-
Hasl 4acTb KOTOPOW IMpPEACTaB/IeHa YeJIOBEUYECTBOM Ha IUIaHeTe 3eMJisl, MOXKHO MPEIIOoNOKUTD, YTO
YeJIOBEUEeCTBO U JIpyrue BUIbI OMO(U3MUECKON MaTepry He €AMHCTBEHHBIE TIPEICTABUTENN B STOM
raJlakTHUKe C BEPOATHOCTBIO MOATBEPKACHUS «Ha BCE CTO». TakoM e BBIBOJ MOXKHO CIE/IaTh 10 OTHO-
IIEHUIO K HEKOTOPBIM IPYTMM MOJOOHBIM, «MJIEYHOMY MyTH», TaJTaKTHKAM.
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2.3. buodum3uueckasa popma

buogusnueckas popma — 310 xuBast popmMa Marepuu.

TepMmuH — «KuBasi MaTepusi», y MEHsl, OTHOCUTCSI KO BCEM BUaM U popMam OMO(pU3NIECKOi
MaTepuy OT CAMOT0 MUKPOCKOMYECKOTO OPraHU3Ma M KJIETKU M JI0 KaK/I0W TPABUHKH, U JIepeBa.

OCHOBOI1 BOBHUKHOBEHHSI ¥ CYILIECTBOBAHUSI OMO(PU3MUECKON MaTepUH sIBJIsieTCs] Onodu3mye-
CKas cpesa, B CBOIO Ouepe/ib BOHUKAIIIAs Ha 6a3e YCTOSBIIMXCS BUIOB KOCMOJIOTUYECKOH (POPMBI
MaTepHH.

Bruodusnueckas cpena 3TO yC/IOBUSI BO3HHKAIOIIHE MPU 00pPa30BAHUKM OTHOCHTENIBHO OOJIb-
moro oObEMa BOJIbI Ha IJTaHETe, THIIA Halllel, UMelolell MarHuTHoe mosie. Ha takoro pona miaHere
BOJIa MPEJICTaB/IeHa Pa3HbIMU e€ (PM3UUIECKUMH COCTOSTHUSIMU: Ta3000pa3HOM, KHUIKOU U TBEPION.

Bopna siBisiercst o0cCHOBOW BOBHMKHOBEHHM S, KaKk caMoi Ouou3nyeckon cpepl Tak 1 Onopusu-
Yeckor MaTtepuH B Hell hopmupyoreiics. [locemy B CTpPyKType CTpPOEHUSs JII0OOTO MPeaCTaBUTENs
Oro(pr3MUEeCcKOi MaTepUu Ie-TO OT IECTUACCATH O JEBSIHOCTO ISTH MPOIIEHTOB WM YyTh OOJIbIIIE
WJIM MEHbIIIe 3aHUMAeT BOJIA.

Bcé€ 1o, 4TO mormomaer, BHAEIAET U Pa3MHOXAETCS Yepe3 BOCIIPOM3BOCTBO ceOe MOI0OHBIX
Y €CTb KUBasi MaTepusl.

PazBuTre 6nodusnyeckoit MaTepuy He UCKJIIOYEHUE U3 TIPaBUJT U UAET IO BBIIIE ONMCAHHOMY
MPUHIIMITY — OT MPOCTEHIIMX (POPM ¥ BUJOB K CIIOKHBIM. CaMbIM MEpBBIM BO3HUKIIIAM BUaM 1 (hop-
MaM He TpeOOBaJIOCh OOJBIINX YXHIPEHUH B COOCTBEHHOM CTPOSHHMH YTOO 3aBOEBATh CBOE MECTO
nioxr Comnaniem. Korga MukpoOuosornyaeckas (MoauTrueckasi) «(ppakiysi» 3aXBaTiia BCE BO3MOKHOE
IJIs1 CYLIECTBOBAHUS M Pa3BUTHSI 3eMHOE MTPOCTPAHCTBO, JaJIbHENIIee e€ pa3BUTHE MOIIUIO 10 MPUH-
[IUITY YIUIOTHEHUS ¥ CTaJId BO3HUKATh BUIBI MAKpoO OMou3nyeckon MaTepuu.

ToJsbKO Tam riie ecTb BOAa, B Pa3HBIX €€ COCTOSHUSIX, U MTPUCYTCTBYET MAarHUTHOE TOJIe TIOSIB-
JISIeTCsI Cpejia TJie B e€ YCIOBUSX «HACUIIBHUK» Xa0C «MOPOJUT» Kydy Pa3HOBUIHOCTEH Onodusmye-
CKOM MaTepuy OT CaMbIX MPOCTEHIINX O «OOronoj0OHBIX» KaK MbI, HO 9TO, IO TOHSATHBIM TPUIH-
HaM, He BCer/a sIBJISeTCS 00A3aTeIbHBIM.
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2.4. Actpoaornueckas ¢popma marepuu

Acrponoruueckas (popmMa MaTepuu — 3TO BBICIIASA, T.€ OYEHb «TOHKas», (hopMa MaTepuH, Cro-
coOHast yIpaBJisATh, KOHTPOJIUPOBATh U MOTUMHATH ceOe BU/IbI OMOIOrMYECKON MaTepuH, B KOTOPOM
cama e (hOpMHpYeTCs U CyLIECTBYET Ha orpeaenéHHoM tare. OHa cocTouT U3 Oonee cOaNaHCHPO-
BaHHBIX 10 CTPYKTYpPE JIEMEHTOB CYIIECTBYIONIMX BO BceleHHOM, OTHOCAIIMXCSA K TPETEH TpyIie
3JIeMEHTOB, 00O3HAUEHHBIX Ha CXeMe HOMep OIMH, Kak TpeTbs (popma vactuil. Camo ke CyIecTBo-
BaHUE CYIIHOCTEN TOro BUIA MCUXO(U3NIECKOM MaTepUH TOKa OMpe/esisieTCs] TOIbKO KOCBEHHBIM
MyTEM U MBICJMTCS] TIOHATUSIMU: PEJTUTUH, (PUITOCObUH, NICUXO(U3UKHU, IKCTPACEHCOPUKH, U Yepes3
CYTb JIAHHBIX TIOHSITUH OHM CEOSI IPOSIBIISIOT.

JlaHHBIN BUJ MaTE€pPUU KOHIIEHTPUPYET B CBOEH CTPYKType CaMyld HE3HAUUTENIbHYIO OO
noTeHIMana BeeneHHOM, TeM He MeHee, UMeeT BO3MOKHOCTb UCTIONB30BaTh MMOTEHINAT IPYruX (hopM
Y BUJIOB MaTepPUil B CBOMX COOCTBEHHBIX HYXIax U 1e1saX. OJHUM CJIOBOM — 3TO «IIeJeBP» CO3/IaH-
HBIT BeesleHHOM B TIporiecce cBoero 06CKOHEYHO YCTOMYMBOIO, HO ¥ IPH 3TOM BHYTPHU-XaOTUIHOTO
CYILIECTBOBAHMSI.

B o61miem cmbiciie 00 3Toi (popme MaTepur JOCTaTOYHO, Oojiee IITyOOKO U, TI0 BOBMOKHOCTH,
JIOCKOHAJILHO BEPHEMCS K HEMY B I71aBe «YesnoBek».
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I'naBa 3. OcHoBOMnoJIaramonime 3aKkoHbl BecesreHHON

OcHoBonosaraoliye 3akoHbl BcesieHHO# — 3T0 HeKHii HaOop pealbHO CYILECTBYIOIIMX YCIOBUI
B €€ MPOCTPAHCTBE, ITPU KOTOPHIX MPOUCXOMSAT JIIOObIE BO3MOKHBIE ITPOLIECCHI, TOTYMHEHHBIE JAHHBIM
yCJIOBUAM O€3 OrpaHMYEHUI U UCKJIIOYEHUH, M JeHCTBYIOT Ha JTarax: BOSHUKHOBEHUS, PAa3BUTHUS
Y pa3/IokeHMs] Ha BCe TPYIbI, BUIB U (DOPMBI CYHIECTBYIOLIMX MaTepUil.

Xaoc — HerIacHbIN «3aKOH» — €IMHO-CYIIUI MPOLECC, TPOHMU3BIBAIOIMI BCE YPOBHU U ITaIlbI
Pa3BUTHS TPOCTPAHCTBA U CYILECTBYIOIEH B HEll MaTepyy, SIBISIONIEICS, TI0 CyTH, OoJiee TUIOTHON
YaCTbIO BCEJIEHCKOTO MPOCTPAHCTBA.

Bo BceneHHOI HeT HUYero rie He IpUCyTCTBOBAJ Obl Xa0C, UMEIOILHIA B IPOCTPAHCTBE «I'PaLyC
MPUCYTCTBUSI» U BBIPAXKEHHBIN MM OTPAKEHHBIA «IpaycoM» AucOantaHca B cpejie.

Xaoc, B OHOM «JIUIIE», 3TO «OeCHapllOHHBIN Pa3pyLIUTENb» HE OMYXOTBOPEHHBIX CTPYKTYP,
«yOuiia» OLyXOTBOPEHHBIX MpeACTaBUTENe MUpO3JaHusl BeesleHHOH, K KOTOpOi OTHOCHUTCS BCS €€
ouodusnueckas 4actb, U, TEM HE MeHee, UMesl, COOCTBEHHO, HE OJyXOTBOPEHHYIO CYTb U SIBJISIACH
BCETO JIMIIb IPYObIM MPOIIECCOM, OH ke — «OecrpeesIbHbI TBOPEI» BCEro U BCS.

U tak:xke, Kak JEHCTBYIOIIAs 3B€3/1a HEITPEPBIBHO «IIOPOKIAET» PA3HO-BUIOBOE M PA3HO-MOIILI-
HOE M3JIyYeHHe, XaoC TeHepUpyeT MPOLECC eCTECTBEHHOIO 0TOOpa, OCTABJISIONIETro, MOC/e Clyvai-
HOTO U IpyOOro «COTBOPEHBs» YaCTUI] MATEPUH €T0 «IIATPOHOM» (Xa0COM), TOJIKO OTHOCHTEJIEHO
ylayHble BUIbI ¥ (DOPMBI; TIOBEprasi MX AajbHEHIIell 1 6e30CTaHOBOYHOH TOHKOH J0padOTKe Mpu
YCJIOBUH, UTO TU BUJIbI U (DOPMBI YCTIEBAIOT «CIYyYalHBIM» 00pa30oM MPUCTIOCAOIMBATHCS.

[MonpoGyem 3T10 oTCIenuTh. BO3bMEM /TS HATTIHOCTY MOHSTHE «BOWHA» UMEIOIIee OTHOIIIE-
HHE K XaoCy He B OOIIeM CMBICTIe, & B YaCTHOCTH, KaK BUILY €ro MPOSIBJICHHS B HAIIIEH YeI0BEUECKON
cpene.

W Tak, BOiHa — 3TO MpPOLIECC BO3HUKIIMI B pe3y/IbTaTe HE COBMECTUMOCTU OINpeleIEHHBIX
MHTEPECOB U AucOaslaHCca CUJI B CPeJie YesIOBEYECTBA.

Tam rae HapacTaeT aucOanaHc, ycuarsaeTcsl HanpskeHre. OHO MMeeT XONOAHYI0 a3y, OTHO-
CUTEJIbHO HE3aMETHYIO0, KOTOPasi MOKET JUIUTHCS CKOJIb YTOIHO JI0JITO M NMOCTENEHHO HabupaTh 000-
POTHI, U TOpsiUyIo (hazy — OTKPHITYIO, OTHOCUTENIBHO OBICTPO mpoTeKaontyo. Ckpbitast (aza — 310
Hapacraoniee HanpspkeHue. ['opsiuas ¢asa — 310 cama BoiiHa, B KOTOPOW MOOEkKIaeT CTOPOHA UMe-
Io11ast OOJIBIIYIO CUJTY JyXa U BOJIO, TOMHOKEHHYIO Ha MOILb [TPUBJICYEHHBIX €10 CPEJCTB.

BoiiHa — 310 B3arMHOe UcTpedsIeHe, TPU KOTOPOM KakAasi U3 CTOPOH MbITA€TCS HAHECTH MaK-
CUMaJIbHBIN Bpe/l APYroi CTOpOHe, MyTEM (PU3NYECKOTO YHUUTOXKEHUS KMBOIM CUJIbI U Pa3pyLIEHUs
MH(pPACTPYKTYPBl APYT Ipyra. 9TO U €CTh OIHO U3 SABHBIX ITPOSABJIEHUI Xa0Ca, UMEIOLIETO BBICOKUN
«Tpagyc» NPUCYTCTBUS U OTPAKEHUS B yMax, CEpALIaX U TyIax KOH(IUKTYOIUX — B YeJI0BEYECKON
cpene.

UYro yTBEepiK/IaeT 3aKOH O eCTeCTBEHHOM 0TO0pe? KoTopsiii, ceifuac, HEKOTOpble HAy4IHBIE Jiesi-
TEIW BCE valle MbITAIOTCS HUBEIMPOBaTh. — B KOHKYpeHTHOH 6opbrOe, OophOe 3a CylecTBOBaHHE
N0OEKIAI0T BEIHOCIIMBbIE, CUIIBHBIE CIIOCOOHBIE OBICTPO MPHCIOCAOINBATHCS K MEHSIOITUMCS YCIIO-
BUSIM B OKpY:KalolLle cpefe. . .

OtBiiekascp OTMeUy, €CJIM KTO-TO CTaBUT CMBICI BbIILE O3BYYEHHOIO YTBEPXKIECHUA O €cTe-
CTBEHHOM OTOOpE M0J] COMHEHHE, SIKOObl He Ha0JTo/1as €ro B PUPOJE BEILeH, TO OH SIBHO ClleN WX
[JIyTl WK JeJIaeT 3TO HaMepeHo.

...Bo¥iHa — 310 MposiBIEeHUEe OCTPOl (ha3bl KOHKYPEHTHOW OOPBHOBI Y MPECTABUTENIEH YeIoBe-
yectBa. 1o (pakTty, mobenupiias CTopoHa — ecTh MPOIIElIasi eCTeCTBeHHbI oTOop. Kak mpasuiio
noOeInBIIast CTOPOHA 32 CYET MOOEKAEHHON OBICTPO «3aJIM3bIBAET PaHbl», OTCTPAUBATHCS U Pa3BU-
BaTbCS JIaJIblIIE.

Ha stom npumepe, MOXeT HE CaMOM YJauyHOM, Mbl YBUJIEJIU JBOSKYIO CYLIHOCTh Xaoca. To
€CTh YHUUTOKHB MOJHOCTBIO WJIM YACTUYHO, WJI OTPAHUYMB B BO3MOKHOCTSIX, HA HEKOTOPOE BpeMs,

30



[1. Ckama. «O6Haxennast Beenennas — Taitasr 6ombine HeT. [locerne Hen3BecTHbIe JaHHbIe U (haKThl O MUpO3aaHun Bee-
JICHHOMH 1 €€ CyIIIHOCTSIX»

OfIHY U3 KOH(IMKTYIOUIMX CTOPOH, MPEJOCTaBUJI JAPYroi OOJbIINE W JydIlde BO3MOXHOCTH IS
JaJIbHEUIIIero pa3BUTUs. 31eCh ke Mbl OOHAPYKUBAaeM M TIOMYMHEHHYIO 3aBUCUMOCTb, TO €CTh YeM
OOJIbIIIe «TPaayC Xaoca» TeM ObICTpee MPOXOAWT MpOLecC ecTecTBeHHOro otoopa. [lpu meHbiiem
«rpamyce» He JOXOIUT JI0 ropsiyeit (pa3bl, 3HAUUT HE HACTYIAeT MOMEHTA OCTPO M OBICTPOTEKYIIEH
aswl ecrecTBeHHOro ordopa. Ilpu He JOCTaTOYHOM YpPOBHE «Tpajlyca Xaoca» ocTpas (a3a He HauM-
HAeTCs U MOKET He HauaThCs U3-3a MOCTENIEHHOTO BHIPAaBHUBAHMSI OaJlaHCa CHIT, YTO OTYETIIMBO BUIHO
Ha MpUMepe IreonoIMTHIECKON O0pbObI MEeXy CTPAaHAMU U HAPOAAMH Ha MPOTSKEHUH BCEH NCTOPUM
pa3BUTHS YEIOBEUYECTBA, HE UCKJII0Yasi COBPEMEHHOCTb.

«TBOpPIIOM», Xa0C MOKHO Ha3BaTh B CMBICJIE TOTO, UTO «OH» TOT €AMHCTBEHHBIN «O€3MyIIHbIN
1 0e3pyKHid XyJOKHUK» KOTOPOMY J03BOJIEHO, Ha XOJICTE MPOCTPAHCTBA MUPO3/1aHus BceneHHoi,
«IUcaTh» JII0Oble 00pasbl, «TBOPsI» B CTHIIE HEOOY3/1aHHOW (DaHTa3WH, a ero «IoaMacTepbe» WIN
«OTpaXxeHHe» — ECTECTBEHHBIN OTOOP BCE €ro «padoThl», YTO CIOCOOHBI YCTOSATCS, «HOBEIET A0 yMa»
B «KJIACCUYECKOM CTHUJIE».

JIpyruMm, He MeHee BaKHbIM, 3aKOHHOM BcesieHHO, sIB/sieTCsl M3BECTHBIN €€ CO IIKOIbHOM
CKaMbU «3aKOH COXPaHEHHUs Hepruu (MOTeHIraa)». S Juilb J0OaBI0 MPOCTEHIUe MOsSCHEHUS
K HeMy. DTO BaKHO ISl JOKA3aTeIbCTBA OECKOHEUHOCTH CYIIECTBOBaHMsI BCeeHHOM KaK CHCTEMBI.

CortacHO 3TOMY 3aKOHY BCsl «9HEpreTuyecKasi Macca», eCJiv I03BOJIUTE TaK Bblpa3uThes, Bee-
JIEHHOM HE TepsIsCh, aKKYMYJIMPYETCsl, COXPAHSIACH B €€ POCTPAHCTBE, T.€. XAOTUYHOM «IHEepreTuye-
CKOM CyTIe» U B 00pa30BaHHON B HEM MaTepHH, MeHee XaOTUYHOM, T.€. OoJiee MIOTHOM U cOaTaHCHPO-
BaHHOW YaCTH JAHHOTO «CYTIa», IUPKYJIUPYS 10 ITUM CTPYKTYpaM B 3aMKHYTO-HETTPEPHIBHOM ITUKJIE;
«TiepeTeKas» BHyTpY HEro U3 CTPYKTYPbl MEHEee TJIOTHOTO MPOCTPAHCTBA MO CTPYKTYpaMm Oosiee MIoT-
HOT'O MPOCTPAHCTBA ¥ 0OpaTHO, TeM caMbIM, BceneHHas nomyvyaeT YHUKIBHBIH IIaHC — CYIIeCTBO-
BaTh BEUHO.

Bonee He cyiecTByeT 3aKOHOB OOIle-BCelIeHCKOro Maciitaba, BCe Jpyrue BO3MOXKHBIC
Y U3BECTHBIC 3aKOHHBI JEHCTBYIOT B OIpPAaHMYEHHBIX MAacCIITa0ax M B OIPEAEIEHHBIX YCIOBUSIX,
U B OIIPEIEIEHHBIII MOMEHT, U AJIs1 ONPENIeJIEHHBIX BUJOB WK (DOPM MaTepuu, UM MPOCTPAHCTBEH-
HBIX Cpefl.

W, 3amere, Onarogapsi CynieCTBOBAHHUIO BCE-TIPOHU3BIBAIOIIETO Xa0ca B CTPYKType MUPO3/a-
HUs BeeneHHoi cyiecTByeT N3BeUHbId 1 HEM3MEHHBIN 3aKOH COXPAaHEHH S SHEPIUy, HO UMEHHO 3TOT
3aKOH JIEKUT B OCHOBE XaOTHMYHOW CYIIHOCTH BcenieHoil, 1 YTO U3 HUX NEPBUYHO B €€ CTPYKType
OIpEJEIUTh HE BOZMOXKHO, KaK HeJb3s1 OTBETUTh Ha BOIIPOC O MEPBUYHOCTH MY>KCKOT'O WJTH )KEHCKOTO
Havasa.
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I'naBa 4. CTpykTypa KOocMoJ0orn4eckon oopmMbl MaTepun

4.1. MeTaraJJaKkTuKu

Camble KoJIOCCasIbHBIE CTPYKTYpPbl MAaTEPUM BCTpeyaloluecs B cucteMe Muposanus Beesen-
HOI 9TO MeTaraJlakTHKH, MPeICTaBIsonye u3 ceds 00beIMHeHre OOMBIIOr0 KOMMYECTBA TaJlaKTHK
BOKPYT €IMHOTO LIEHTpa. DTUM LIEHTPOM MOXET ObITh OoJiee KpyIHasl rajlakTU4ecKasi CUCTeMa Min
TO, YTO OCTaETCs TOC/IEe B3pbIBa KBa3apa (00 3ToM Oy/eT CKa3aHO HIKe), 00J1a/1a1011asi CaMbIM MOIII-
HBIM I'PaBUTALIIOHHBIM TOJIEM CPEIN HUX, IPUTATMBAs U YIEPKHUBasi B CBOEM I'PaBUTALIMOHHOM I10JIe
MEHBIIIUE FalaKTHYECKUEe CTPYKTYPbl, CTAHOBSIIMECS €€ CIyTHUKAMU — «BaccajlaMm».

KoHeuHbIM 3TarnoM pa3BUTHSI METarallakTUKH, COITIACHO MOEH TOUKHM 3peHus (Ipyrou Ha 3Ty
TEMYy II0Ka HE CYILLECTBYET), SIBJISAETCS NepepOKACHHE €€ B «KBa3ap». T.e. 3T0 MOMEHT Korja MeTa-
rajlakThKa CJIMBAaeTCs B €QUHYIO CTPYKTYpY, B CJEACTBHUE ITOTO CIMUSHUS U U3-32 OTHOCHTENIBHO
OBICTPO HapacTalollero JucOagaHca, HeyCHeBaIlel cTadUIM3UpoBaTbCs (POPMUpYIOLIENCS BHYT-
PEHHEel CTPYKTYpbl, B KOHEUHOM UTOTe B3PhIBAETCSI BRICBOOOK/1as1 O POMHBII OTEHITNA CHJTbI B TIPO-
CTPAHCTBO.

VBepeH, 4To OOHapYyXeHHOE PEJIMKTOBOE U3JTyUEHUE «OKPELIEHHOEe» OCTAaTOYHBIM SIBJICHUEM
«OOJIBIIIOr0 B3phIBa» M TEM CaMbIM MOATBEPXKIAIOIIEe UCTHHHOCTh OOIIETIPUHATON paHee TeOopUu
IIPOUCXOXAEHUS BeeeHHOM, CKopee BCEero 3To 0CTaTOUHOE sIBJIEHHE B3phIBa KBa3apa B JaHHOM 001a-
ctu BeenenHoit, ciayuuBierocss 13—15 mMuapaos et Tomy Haszal. M3 BblgeaMBIIerocs NoTeH-
1[1aj1a Ipyu B3pblBe€ 00Pa30BAINCh MHOKECTBO HOBBIX TJIAKTUYECKMX CHCTEM Ha 3TOM Y4acTKe Mpo-
crpaHcTBa BeeneHHOM, B ToM urcrie u «Mieunslil [TyTh» ¥ MHOTHE JpyTHe.
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4.2. 'ajakTuka

lNanakTrka — 310 MacCMBHAsA M CAMOIOCTATOYHAS CTPYKTYypa CKOIUIEHHSI MaTtepui. B e€ cucremy
HpI/I6JII/I3I/IT€HI)HO BXOZAT OT MATUACCATHU OO ThICAYU MHUJIIMAPAOB OTACIBHBIX 3Bé3I[ n 3Bé3ILHLIX
cuctem. ['anakTrika oOpa3yeTcss B MACCBHOM r'a30BOM OOJIaKe, MOYTH, «JEBCTBEHHOM» Ha Ha4Yaslb-
HOM 3Tarle HOBOTO LIMKJIa pa3BUTHS MaTepyy, BO3HUKAIOILEH Ha ONpPeJesIEHHOM Y4acTKe MPOCTPaH-
crBa BcesneHHOM, Ha 3aKkaTte 3TOro LMKJIA SIBJISIETCS YK€ ra3olbUIMBOM, NiepeaBasi najabMy IepBeH-
CTBAa 10 MACCUBHOCTU METarajlakTU4eCKOW CTPYKTYpe.
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4.3. 3Be31a

3BE31BI — 3TO OOBEKTHI, B OOIIEM CMBICIIE, COIJIACHO MOUM YTBEPXKJICHUSIM, NPECTABISIONIIE
co00ii OJJH U3 BUJIOB CKOIUIEHUI KOcMosiornuecko (popmel Matepuu. I1o cMbiciy cBoeit (pyHKIM-
OHAJTLHOCTU UT'PAIOT POJIb «YTHJIM3ATOPOB» U30OBITKA MAaTePUAIbHBIX 00Opa30BaHMIA B CAMOPETyIUpY-
IOLLEHCS TaJlaKTUYECKOU CUCTEME.

K mecty ckaxy, — Bo BceneHHOI Bce CyIIeCTBYIOLIUE U MOPOXKIEHHBIE €€ €CTeCTBOM TOJICH-
CTEMBI SIBJISIIOTCS CAMOPETYJIUPYIOIIUMUCS.

ITo cytu 4epe3 «paboOTy» NMPOU3BOAMMYIO 3BE31AMU IPOMCXOIUT OANAHCHPOBKA TaslaKTHye-
CKOro mpocTtpaHcTBa. T.e. pa3pylleHue MIOTHBIX CTYCTKOB MaTepry BHYTPH Siipa 3BE3/1bl U «BBIOPOC»
00OpaTHO yXke YacTUI] MPOCTPAHCTBEHHOM CTPYKTYpPbl, KOTOpbIE YIUIOTHSIIOT paHee pa3pshikeHHOEe
rajJlakTHYeCcKOe MPOCTPAHCTBO, @ B MOMEHT CaMOT0 «IIPOXOJIa» ITUX YaCTHUI] CKBO3b IUIOTHYIO MaccCy
ra30IbUIEBOM CTPYKTYPbI 3BE3/1bl €€ MAKCUMAJIbHBIN Pa30IpeB.

[Tpome roBopsi, B MpOIECCEe «IPOrOpaHusl» «3BEZAHOTO TOIUIMBA» 3BE3]a «BBIOPACHIBACT»
00paTHO B OKpy’Kaloliee MPOCTPAHCTBO HEOOJIBIIYIO YacTh B BUJIE BUAOM3MEHEHHBIX MAaTEPUATBHBIX
(T.e. Gosee MIOTHBIX U Oojiee cOATaHCUPOBAHHBIX) YACTHII, a OOJBIIYIO YacTh €€ BHIOpOCca COCTaB-
JISTIOT IPOCTPAHCTBEHHbIE YaCTHIIBI (T.€. MaJIO-CTAaOMIIbHBIE «JI0-aTOMHbIE» YacTullpl). HarmomHio — te
Y JIpyrHie YaCTHUIIbl ITO TO U3 YEro COCTOMT CaMO MPOCTPAHCTBO MUPO3aHusl BeeneHHOI.

[NoTeHrman cuitbl BhIJICICHHBIN B TIEPUOJ], CYIIIECTBOBAHMSI 3BE3/1 BO3BPAIIIAETCS B rajlakKTUye-
CKOE 1 MEKTJIaKTUIECKOE TIPOCTPAHCTBO, TO €CTh B CTPYKTYpY BceneHHoi, 0OTKyaa CHOBa UAET B 000-
POT 0OI1Ie-BCEJICHCKOTO IUKIIA.

Kcraru, Hy’XHO emé HallOMHUTD, YTO BHYTPU IaJIaAKTUYECKOE MPOCTPAHCTBO MMEET OOJIBIIYIO
TUIOTHOCTh, HEXEJIM MEKTIaKTUIeCKOe MPOCTPAHCTBO, BUAY TOTO, YTO IMOIJIOMIAET U3 HEro M KOH-
HEHTPUPYET B COOCTBEHHBIX CTPYKTYpax.

Kak ™Mbl 3HaeM, yxe U3 O(UIMATLHBIX HAYYHBIX NCTOYHUKOB, B CAMBIX TUIOTHBIX «OOIACTSIX»
ra30MbUIEBBIX O0JIAKOB BO3HUKAIOT 3BE3MBL. «CITyCKOBBIM MEXaHM3M» TOMY CIYKUT HavyaBIIUECS
TepMOsiJIepHasi peakiys B IEHTpe IITyOMHON YacTH CTPYKTYPbl BHOBb 00pa3oBaHHOM 3Be3/1bl. Cama ke
peakuusi, 0 YTBepK/ICHUSIM COBPEMEHHBIX YUEHBIX, BhI3BAHA CYIIECTBYIOIIMM BHYTPEHHUM KOJIOC-
CaJIbHBIM JJaBJIEHUEM, KOTOPOE B OJJMH MPEKPACHBI MUT IOCTUTAeT MOPOra KPUTHUECKUX 3HAYCHHI
U 3aITyCKaeT BbIIIE YIOMSIHYTBIA MPOLIECC, TEM CAMBIM, SIBJISISI MUPY BHOBb «POXKIEHHYIO» 3BE3]LY.

[NocTeneHHO MO UCTEYEHHIO HECKOJIBKUX MUJITUAPIIOB JIET IaBJICHUE BHYTPH 3BE3/Ibl HAUMHACT
najgarh ¥ Mojl JeWCTBUEM TEIIOBBIX SIBJICHUH, COTJIACHO TEM K€ HAYYHBIM TPYIaM COBPEMEHHBIX TE€O-
PETHKOB, €€ 000JI0UKa B STOT MOMEHT PACIIUPATHCS, YTO MPUBOIWT, B KOHIE KOHIIOB, K B3PbIBY
000JI0UKH 3Be3/Ibl. B pe3ynbrare OT MpeskHel 3BE3MHON CTPYKTYPhl OCTAETCS TONBKO €€ SApO, MPOo-
JOJDKalollee CylIecTBOBATh 10 MOMEHTA MOKA U 3TOT 3BE3[IHBII OCTOB (T.€. SIp0) HU B3OPBETCH,
Y TIEPECTaHeT CYIIECTBOBATh KaK 0ObEKT KOCMUYECKOTO MPOCTPAHCTBA.

OpnHako, COIIacHO y:XKe MOeMy YMO3aKJIIOUeHHIo, He JaBJieHHe Tepexofsiiee Nopor KpUTH-
YEeCKUX 3HAYEHW SIBJISETCS MPUUMHON «POXKIEHUs» HOBBIX 3BE3[, a «CMEPTh», CYIIECTBYIOIIETO
JI0 ONpeAeIEHHOr0O MOMEHTA, B TOW MJIM MHOM TUIOTHOM ra30MbUIEBOI Macce, 3BE3THOr0 OCTOBA, KOTO-
PbIid, TIOCTIe B3phIBA COOCTBEHHOW CTPYKTYPBI OCTaBIISIET YK€ APYTUe «KU3HECIOCOOHBIE» OOBEKTHI,
O KOTOpBIX 4yTh HHKe. T.e. B3pbIB «CBEPXHOBOI» B OTHOCHTEJHHO TUIOTHOHM ra3ombUIeBOM Macce
B CTPYKTYp€ TAJIAKTUKH SIBJISIETCS] OJIHUM U3 IBYX OUEBHUIHBIX, ISl MEHS, «<MEXaHU3MOB» ITOTO MPO-
ecca.

A Teneps, ¢ Baiiero no3BosnieHus yBaxaeMblil YATaTEb, 51 00PAIIyCh C BOIPOCAMH K «3BE3JaM»
APYroro mMacmTada ¥ MHTepIpeTaluy — CBeTHIaM MUPOBOI Hayku. OTBeTe, MHOTOYBaKaeMble TOC-
1oJja TEOPETUKHU, UMEIOIINE «BEJIMKHE» Hay4HbIE 3aC/IyTy U 3BaHUS NIepesl MUPOBOI Hay4HOI o011ie-
CTBEHHOCTBHIO:
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— Kak 310 MOXeT ObITh, UTO LIETTHAsI TEPMOSIICPHAsT PeaKIisl HaYaBIIMeCs B TUIOTHOM ra30BOM
Macce BOJIOpOJia ¢ IPYTUMH MPUMECSIME, He Pa3HOCHUT 3Be31y B KJIOUbs B MIEPBYI0 MUHYTY, HY WA
yac, WM, IyCcKal Jaxe, ToJ] YIUTHIBasI KOJIOCCATbHbIE 0OBEMBI 3TON MaCChI?

— Yto He Mo3BOJISAET el B30pPBaThCs B TIEPBOE ke BpeMs Havyasia 3TOW peakiliu, eCid 3TO JieH-
CTBUTEJILHO TEPMOsIIEpHasl peaklusl, Kak Bbl yTBepxkaaere?

— Yt0 1a€T BO3MOKHOCTH 3Be3/Ie MPECIIOKONHO CYIIECTBOBATh HECKOJIBKO MIJUTUAPIOB JIeT?

- KaKOBa UCTUHHAA HpI/I‘II/IHa B3prBa <<HOBOI7I>> — CXJIOIIbIBAHU A O6OHO‘IKI/I 110 HpOH.[@CTBI/II/I
HECKOJIbKMX MUJUTAAP/IOB JIET ¥ B3PhIBA «CBEPXHOBOI» — B3pPhIBa OCTOBA 3BE3/IbI 1O MTPOIIIECTBUH SITIE
HEKOTOPOro BpeMeHu ?

Cy1iecTByIOIIHIA BBIIIIE ONMCAHHBIN U APYTUE B BAIIMX TEOPHSX, CUJIBHO «00TEeKaeMble» TeOo-
pI/II/I-Hpe,HHOHO)KeHI/IH, MCHSA HE yCTpaI/IBaIOT, TaK KaK HUYEro TOJIKOM HE O6'bHCHHIOT 110 CYTI/I, a rJiaB-
HOE MPOTHBOpeYaT caMu cede.
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I1. Ckanma. «O0HaxeHHas Beenennas — Taitabl Gosbiiie HeT. Jlocelie HeM3BEeCTHbIC JaHHbIe U (haKThl O MUpPO3/1aHuu Bee-
JICHHOU 1 €€ CYITHOCTSIX>»

KoHen 03HaKOMHUTEJIBHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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