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Moaeab 01yX0TBOPEHHOTO MUPO3AaHM S

A.C. XonmaHckui
(ITosryyena 26 okts6pst 2005; ormryosmkoBaHa 22 Hos0ps 2005)

B ocHOBY Momenu MHUpO3[aHUS TMOJOXKHIN aKCHOMY: AYX €CTh CYHIHOCTb MaTepuM. 3aKOH
oOpalieHus yxa B MaTEpHIO BEpOATU30BajIH, UCIOJb3YS JIOTUKY NPUHIXINA JUXOTOMUYHOCTH
M OKCTPAloNMpysl TPHHLUUI KBAaHTOBAaHMS JACHCTBHA Ha CyOd3JE€MEHTapHbIH YPOBEHb
oprannzanuu Matepuu. DopMmann3oBaB AEHCTBHE HW3HAYAIBHOTO JUCKPETHOIO DSJIEMEHTA
MaTepuH U MPUHAB 32 BETUUMHY KBaHTa OyTcTpamna 4yucio ABOrajipo, CMOJEINPOBAIH MPOLIECC
caMOoCOOpKM 3JEMEHTApPHBIX YacTHL M sAep. MeXaHM3M CaMOOpraHM3alud W Pa3BUTHUS
BEIIECTBEHHBIX 00pa30BaHUI IO CTpele BPEMEHU BIUIOTH IO CTPYKTYphl MO3Ta 4YeJIOBEKa
CBS3QJIM C XUPAJIBbHOCTHIO KBAHTOB JCHCTBUS HEUTPUHHOM U 3JIEKTPOMATHUTHOMN MPUPOJIBI.

1. O6wmMe NnpUHLUMNbLI MOAENUPOBaHUSA

BHyTpeHHe HenmpoTHBOpeurBas MOJEIb OJyXOTBOPEHHOIO MHUPO3AAHUS JTOJIKHA CTPOUTCS
Ha OCHOBE 3aKOHOB JUAJEKTUKH C HCIOJb30BaHUEM JOCTOBEPHBIX JTAHHBIX COBPEMEHHOIO
€CTeCTBO3HAHMSA M C YYETOM MapaJurMbl aHTpONHOro mnpuHuuna. Hayka, mnpu3HaB
3aKOHOMEPHOCTh BO3HUKHOBEHUSI BO BcelneHHOI BHYTpeHHEro HaOIrofaTens B JHUIE YeIOBeKa,
c/ienana MepBbId MIar B JeJIe OJyXOTBOPEHHUS (PU3MUECKOW MOJeTu MHUpo3aaHusd. JlampHenmas
JIyXOBHAsl aJanTanus MOJIEIM MOJpa3yMEBAE€T BBEJCHUE MOHSTUS JYXOBHOCTH B KOHTEKCT
GU3MKKA TyTEeM COOTBETCTBYIOMIECH opManu3anuu JeicTBUS ayxa. JlyXOBHOCTh Mupa
HEOTPBIBHA OT YEJIOBEKa W TEHETHYECKH CBsi3aHA C €ro CHOCOOHOCTBIO MBICIIUTS.
CnenoBarenbHO, JIOTUKO-(QU3NYECKUE KOHCTPYKIMH OJYXOTBOPEHHOM MOJETH MHpa JOJIKHBI
JOIyCKaTh (hopManmu3alnio MeXaHu3Ma JEHCTBUS B MO3Ty TakuxX (GopM MaTepuu, KOTOpBIS
OJIUIIETBOPSIIOT CMBICH cioBa (Mbiciaedopmbl): U ¢j10BO MJI0TH ObICTH U Beesiucs B HbI [UH 1,
14]; ®@ynoamenmanvuas Ounamuueckas udesi Mmamepuu, CHOCOOHOU Onazodaps ceoemy
O0BUIICEHUIO CINAHOBUMBCSL Pe3eP8yapoM KOIULECN8A OBUNCEHUsL U IHEP2UU, MAK NepenjiemeHa ¢
Hawumu popmamu moiuiienus...[1].

Crnenyss MakcBemty, MbIcieOpMBl, a paBHO, W TEPBUYHBIC JTUCKpETHBbIE (OpMBI ayxa
OTIpeNIeTTUM KakK Cy0dJIeMeHTapHbIe (POPMBbI MaTepUu WM AUHAMUYHBIC dHEProhopmsl (DD) [2].
[Ipn MoxenupoBaHMM YpOBHEH OpraHu3aluy MHUpa U JWHAMUKU €ro pasBuTvs D@ mociyxar
YHUBEpPCAJIbHBIM CTPOUTEIBHBIM U CBSI3YIOIIMM MaTepuasioM. Eciiu B kauecTBe KpaeyroibHOTro
KaMHS JIOTHYECKOTO (PyHIaMEHTa MOJIENH B3STh aKCUOMY: OyX eCHib CYUFHOCHIb MAMEPUU, - TO
ee ampuopHass MUCTMHHOCTh B COBOKYMHOCTH C JOCTOBEPHBIMH SMIUPUYECKUMHU JaHHBIMU
MO3BOJIMT BepOATM30BaTh 3aKOH B3aMMOOOpAIICHHUS JyXa M MaTepuH: 3aKOH JYXOBeH eCTh
[Pum 7, 14].

TpaauLMOHHO TYyXOBHOCTh ObUIA NMPEAMETOM CHEKYJSALMHA MeTa(U3UKU U PEeJIUTMH, B pamKax
KOTOPBIX MHUpOBasi KyJbTypa cOXpaHWia OECIEHHBIH MaTepual o00pa3HO-CHMBOJIUYECKOTO
npeactaBieHuss (Mu@bI, CKa3kd, JereHAbl) W (PIOCOPCKOr0 OCMBICICHUS B3aWMOCBS3U
yesioBeka (MUKpOKOcMoc) U Mupa (01yXoTBOpeHHbIH KocMoc). OnpenenuB JaHHYIO CBS3b Kak
TYXOBHO-(DM3UYECKUH HM30MOP(PU3M, OTMETUM, YTO Ha JOHAYYHOM 3Tale pa3BUTHs OOLIeCTBa
€IMHCTBCHHBIM (PU3MUYECKUM HMHCTPYMEHTOM OBLI MO3T YeJIOBEKa, HANPSAMYIO (DPUKCHUPYIOLIHNA
TOHYAMIINE W3MEHEHUs IMOpsJKa CyO3JIeMEHTapHOIO YPOBHs opraHuzauuu mupa. llostomy
UCTOpPHUSI HAKOIUICHHUS CaKpaJbHO-(QMIOCO(CKOr0 3HAHMUA aJeKBATHO OTOOpa)KaeT IeHe3HC TeX
O®, u3 koTophIX (hopMupyeTcs Hoocdepa Kak BBICIIMI — JYXOBHBIM YpPOBEHb OpraHu3alliu
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mupa [3]. Orcroma ciexyer, YTo MOZEIb OAYXOTBOPEHHOTO MHUPO3JAHHUS CIEIYET CTPOUTH,
corjacysl 3aKOHbI W TIOHATHS (DU3MKK CO BCEeM OOBEMOM KYJIBTYpHOTO HACIEIusl 4elOBEKa,
CEeMHMOTHKAa U CEMaHTHKa KOTOPOTO, MO CyTH, OTOOpaKaeT 3aKOHBI Cy03JIE€MEHTapHOTO YPOBHS
opranuzanuu Marepun: [lompinienust Bama ot mbicau Moes [Hc S5, 9].

YHUKaTBHBIMA XPAHWINIIAMA JTYXOBHOTO 3HaHUS sBISIOTCS bubmus um Kopan. daktypy ux
CaKpaJbHOTO S3bIKa COCTABWJIA WCTOPHS pOJa WYACUCKOro, HauMHas OT MpPaoTLEB, KOHYAs
Nucycom Xpuctom [4]. AntponomopdHOCTs OuONEHcKkuXx MudoIoreM, OCOOCHHOCTH
KOCMOT€O(HU3UKH TOTO BPEMEHH U T€HHAJIBHOCTH MPOPOKOB 0OECIICUUIIH MPEICIbHYIO IIIyOuHy
U TOJHOTY OTOOpa)KeHUs MeXaHu3Ma cooOuieHus: yeioseka ¢ Jlyxom: Jlyx cmocjymimcTByeT
ayxoBu Hamemy [Pum 8, 16]. OtmeTnm, uto cinoBamu «Jlyx» u «ayx» B bubnun 0603Ha4eHBI
HEeNpepbIBHbIE B ce0e COCTOSHUS JyXa B MPHUHIIMIIE HEMO3HABAaEMbIe, TO3TOMY K HUM B PaBHOMU
Mepe MpUMEHHM o0pa3 He cymux (Hu4To). J/laHHBIA 00pa3 MOXXHO OTHECTH M K JyXOBHOU
CYIIHOCTH TUCKPETHBIX (opM Mmarepuu: nyx cujbl; [[Ipem 5, 23]; nyx Besikaro 4desioBeka
[MoB 12, 10], 1 k TeM CIOXHBIM UX (OPMaM B MO3TY YEJIOBEKA, KOTOPbIE OJIUILIETBOPSIOT CMBICI
cioBa: Jlyx ectb bor [Un 4, 24]; Iyx bo:kuii :xuset B Bac [1 Kop 3, 16]; bor 0e ciioBo [Un
1, 1].

2. INXOTOMUYHOCTb

PannoHanbHBIN CTEPKEHh MOJEIN OIYXOTBOPEHHOTO MHUpa cocTaBUT (u3umka DD [2]. 3a
OCHOBY €€ JIOTMKM BO3bMeM (yHAAMEHTaIbHBIA NPUHIUN JEHCTBUS JayXxa — Mpoodpas
JTUAJIEKTUYECKOTO 3aKOHA €IMHCTBA M OOpbObI MPOTUBOMOJOXKHOCTEH. OmpenenuM ero Kak
OcuoBuoii [punnun [eiicteus (OII[). @opmanusm OIIJl cymmupyer B cebe TpeTHil 3aKoH
HproToHa 1 npuHIMN HauMeHbiero nerctBus ['amunbroHa. [Ipsmeiv cnencteuem OI1J] Oyner
JUXOTOMUYHOCTh TOPSAKAa MHUpa, & TaKXke MOJYMHEHUE MPOLECCOB 3apPOXKICHUS U Pa3BUTHUSA
JTUCKPETHBIX (JopM MaTepuu 3aKOHY caMomno00us (hpakTaaIbHOCTB).

B cootBerctBue ¢ OIIJ] paccmamBaeTcss Ha CMBICIOBBIC (ppakTaibl coaepkanue bubmuu [5].
®opmanbHo noaunHeH OIlJ] m nomartepuanbHbiil 3Tan coTBopeHuss Mupa (Puc 1), xoTtopsiit
MOYKHO IPEICTaBUTh Kak (uIyKTyauuto JlyXxa M3 COCTOSHHUS He CYIIMX B BUPTYalbHYIO Mapy
{Cser/Tbma}. IlonoxkuM, YTO Ha MEPBOM IIAare pesakcalu Iapa JAPOOUTCS Ha MHOMXECTBO
TUXO0TOMUYHBIX D — v/g-napsl (v — KBaHT CBeTa, g — kBaHT ThMbl). JleTanu pusuku v/g-mapsl
yBsi3aHbl B bubnnu ¢ peanusimu pokaeHuss W ku3HM mapbl OnusHenoB {Makos/HcaB}. Ee
MeTtamopdo3sa B napy {M3pauns/Enom} mpoeunpyer ¢pusuky v/g-napsl Ha ypoBeHb (PU3NOIOTUU
yenoBeka [4]. C yueToM 3TOro 3Talbl pejlakcallid MOXHO YK€ MOJEIHUPOBATH C MOMOLIBIO
(GU3MUeCKUX aHAJOTMHM M 3aKOHOB. B 4acTHOCTH, HBIHEIIHEE COCTOSHHE MHpa ONpeieiIuM Kak
MeTacTabMiIbHOE M JaJieKO€ OT pPABHOBECHS COCTOSIHHE JyXOBHO OTKPBITOW CHCTEMBI
B3auMocBs3aHHbIX O®. Omnupasce Ha bubnuio, 3akoHbl (DU3MKM M JOCTOBEpHBIC JAHHBIE
acTpo(pm3uKH, MPOMEKYTOUHBIE 3Tanbl (hOpMUPOBAHHS MHpa NpEACTaBWIM cxemoil Ha Puc 1:
Hdyx I'ocnogens ncnosiau Beesnennyo [Ipem 1, 7].

['eHe3uc IUMXOTOMMYHOCTH MO MEpe CTPYKTYPHOM 53BONIOLMH MHpa BKJIIOYAET TaKUe Maphbl
METPUKO-(DYHKITHOHAIEHBIX aHTHIIOOB!

1. Iapa {Cser/Tbma} — mnpooOpa3 map AyXOBHBIX CYIIHOCTEHl 3HEpPruil: aKkTUBHOM,
NOCTYNaTEeNbHOU (MEKTPUUYECKOM) U IOTEHIIMAIBHOM, BpalllaTeIbHOM (MAarHUTHOM): CBeT
corsopuB u3 ™Mbl [HoB 37, 15].

2. IlpaBo- u neBo-cimpanbHbie DD U pa3nuyHble UX KOMOMHAIIUHN; XUPATBHBIC HJIEMEHTHI
anemeHTapHbIX yactull (OY) u saep.

3. TlonmoxuTenbHBIE M OTPHUIATENbHbIE 3HAKHU: JJIEKTPHUUECKOrO 3apsjia, MarHUTHOTO
MOMEHTa U ciiHa JY.
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4. XupanpHble OpraHMYECKHE MOJEKYJbl; (YHKIMOHAJIbHAS aCHUMMETpUs IOJyIIapui
MoO3ra.

My>KcKasi ¥ dKeHCKast 0COOH.

6. IlpaBo- 1 IEBOMBIIILJICHHE.

e

Tenma

Puc 1. JlyxoBHo-(hu3nueckue 3Tamnsl 00pa3oBaHUs MUPA.

Oran-00. CaMoBBIABIEHHE NOCTaTOYHOH Mepbl Jlyxa: Mope MOCTaBJIeHO eCTh B NMPOCTPaHHE MecTe,
na0bl ObL10 ri1y0oko U Oe3mepHo [3 E3x 7, 3]; coOupasiii iko MeX BOJbI MOPCKHUSf, MoJjarasii B
coxkpoBumax oe3auni [Ilc 32, 7].

Oran-0. Cnonrannas ¢aykryarus Jyxa Ha aBe HenpepbiBHBIE (hopMbl ayxa Cset u Tema: CiioBom Ero
cTa Boaa ko cror [Cup 39, 23]; TMa Bepxy 0e3aubl, U Jlyx Boxuii Homamecs: Bepxy Boas! [boIT 1,
2]; Toraa raaroaan Ecu, na ot cokpoBuil TBoux npousHecercsi CBeT CBETJIblil, MMiKe Obl IBHJIOCS
neqno Troe [3 E3a 6, 39, 40].

Oran-I . HItpuxoBka — n3HavanbpHbie IO (V/g-mapbl), Oenblid U YepHBIA KPYTH — YBOIIONUOHHBIE PECYPCHI
Csera u TeMmbl: Bugenue cautusa [Hos 37, 18]; siBMIIacs MCTOYHMUBLI BOAHHMH, U OTKpPbILIACS
ocHoBaHus BeesieHHbIs [IIc 17, 16]; onycromasiii mope [Uc 51, 10]; u3amepu ropcturo Boay U He)o
nAaui 1 Bcio 3emuno roperuio [Mc 40, 12]; B koeii ke 3eMJin BcesisieTcsi CBeT, TMe Ke KoOe eCTh
mecto? [MoB 38, 19].

Oran-1I. IlltpuxoBka — penukroBeie D@ (3¢up), YEpHBIH TUCK — MOHOCIOH W3 HEHUTPOHOB U
AQHTUHEUTPOHOB {N/M}, yNaKOBaHHBIX B IIaXMAaTHOM MOpPsAIKE: codpacsi BoAa, sixKe mox HebeceM, B
coOpanus cBosi, M siBucs cyma [beIT 1, 9]; co3mnan Ecu nyx TBepau u noseJsiesa Ecu eii, 1a paznenur
U pa3aejieHue coTBOpuT Mexay Boaamu [3 E3x 6, 41]; Conep:xaii kpyr 3emun [Uc 40, 22].

Oran-III. Pacmax {n/M}-moHoCHOs ¥ (POPMUpPOBAHWE CTPYKTYyp BeeneHHOM (IJIOTHAs IITPUXOBKA —
TpaBUTAIIMOHHO-MarHUTHas MeTpuka 3¢upa): Mepow H3MepHJ BpeMeHa, H YHCJIOM Co4YTe Yachl [3
E3x 4, 37]; corBopu Mip oT 0e300pa3HOro BelIecTBA... HO BCSI MEPOI0 M YHCJIOM H BeCOM
pacnonoxkua Ecu [IIpem 11, 18]; corBopum mimHpbI 1 ucnedem ux or"em [beiT 11, 3]; 1o cero
JoielIM M He NMpeiaenin, HO B Tebe cokpywarTcs BoHbI TBosi [MoB 38, 11]; ucnpaBu BcesleHHY10,
sike He moaBukuTcs [Ilc 95, 10].

Ucxonnas mepa Jlyxa 3amana rpaHUYHBIC YCJIOBHS caMO3aMKHyToW Bcenennoit (maccy,
panuyc), a OII[l u 6ymcmpan [6] oGecneunnu coriacoBaHME C HUMHM M MUHMMH3ALUIO Ha
Orame-I mapaMeTpoB €€ TUCKPETHOCTH (METpHKa W OO0INee 4YHCIIO V/g-map, Mephl KBaHTa
OyTcTpama ¥ KBaHTa JEHCTBUS, CKOpPOCTh camonBikeHuss O®). UYwucneHHble 3HAYCHUS
MOCJIETHUX TpeX MapaMeTpoB MpomnopruoHanbHbl unciay ABoraapo (N), mocrossHHo# [lnanka
(h) u ckopoctu cBera (C) [7]. CoriacoBaHHOCTh NAaHHBIX HATypaJbHBIX €IUHHI] U3MEPEHUS
(¢u3NYECKUX BEJIMYUH IO3BOJISIET BBIPA3UTh 4Yepe3 UX KOMOMHAIMM METPUKO-AMHAMUYECKUE
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XAPaKTCPUCTHUKU JUCKPCTHBIX 3JICMCHTOB BcenenHol W BKIIOYUTH B HCpapXuIo €€ nopsaka
cyO3JIeMeHTapHBIi ypPOBEHb oOpraHu3anuu. Hampumep, chnpaBemmuBo cooTHomeHue: G =
(81)*nC/(Nm,)” (G — rpaBUTALMOHHAs [IOCTOSIHHASL, M, — Macca AIEKTPOHA).

3. CamoopraHusaumua aHeprocgopm

OctoB D@ ecTh caMO3aMKHYTBHIH IOTOK [JyXa, 3a Mepy IUIOTHOCTM IOTOKa HpPUMEM
IUIOTHOCTb 3KBHUBAJIEHTHOM Macchl (pPg). OCHOBHBIMH (oOpMamMH OCTOBa OyAyT TOpO- H
chepouganbHblil BUXph. 3a/1aBasi BpallleHHE MOTOKA JyXa B TOPE BOKPYT 00€UX Oceil, mosydyum
Mozenb xupainbHoi D@ (Puc 2). [lna pacdyera BuxpeBblx Mozened D@ ncnonb3oBaid 3aKOHBI
MEXaHHMKHU U JIEKTPOJIMHAMUKH CIUIOMIHBIX cpenl [2, 7]. BuxpeByto npupoay 9P WIOCTpUPYIOT
BUXpH AOGPUKOCOBA B CBEPXIPOBOJAHUKAX U BUXPH B CBEPXTEKYUYEM T'EJINH.

a 0 B
Puc 2. Buxpesast mogens OO (0), a) — ee Mudonorudeckuit oopas (mpecroisl) u B) — EH-Buxpu mumoss.

JuxoromuyHOCT D@ MOKHO BBIPA3UTh, MOJIOKUB PABHBIM HYJIIO KBAaApaT MOIYJIA €€ SHEPTUH
(Eo). st aToro E, Hano npencTaBuTh KOMIUIEKCHBIM YUCIIOM, B KOTOPOM JCHCTBUTEIbHAS YacTh
Oynmer oTBeuath 3a mocrynatenbHoe aBmxeHue DD (E,, mo ananoruu ¢ ¢doronom E, = PC), a
MHHMas — 3a BpamarensHoe asmkenne O (E,, no ananoruu ¢ sneprueii nokos E, = mng):

E,=E, +iEy= PC +im,C’.
Torna:
|EP=EE* = (PC)’ + (myC*)’= 0. (1)

ToxnmectBo (1) o3HauaeT, YTO KaXKIOW V/g-mape B MHUpe 005A3aTEeIbHO HAWAETCS aHTUIapa ¢
paBHOM »HEpPruel, HO C 3EpKAIBHO-WHBEPCHOW MeTpukod. Pacuer merpuku O® nposoxAar
OTJIENBHO ISl V- M g-BUXPEH, 3aTeM COTJIacyloT pe3ysbTarhl ¢ momompbio (1). Kunematuky
NyJbCUPYIOIIEH  V/g-Tlapbl  HArJSAHO  WUTIOCTPUPYET  SBJICHHWE  DJICKTPOMArHUTHOU
CaMOMHIYKIMM HJ€aJbHOrO0 KOHTypa Toka [8] wim mimydenue aunons (Puc 2). C yyerom
pasMEpPHOCTH HanpsbKeHHOCTeH snekrpudeckoro (E.), maruutHoro (Hg) momeir m MarHMTHOrO
3apsiia — e* = eC [1] (e — 3apsn 37€KTPOHA), MOKHO MOTYUYUTh COOTHOIIECHUS:

Ee=(pv)"? 5| Hel = (P05 (pv)"” = C (Ipe )" 5 (Be) + (CIHg))* = 0, 2)

rAe Pv - IUIOTHOCTH 3JeKTpuueckoi sHepruu. CooTHouieHus (2) pacKpbIBAIOT CYIIHOCTHYIO
UJCHTUYHOCTh MOCTyNaTelbHO-BpalaTeapHoro JpwkeHuss O® ¢ aBmwkeHueM (oToHa.
@opmanmuzm DD, 04eBHUJHO, IOHKEH COCTABISATH OCHOBY TEOPUM CTPYH M IIJIOJOTBOPHOM
MOJICNIU PEITUKTOBOTO 3¢upa (BakyyMa), METpUKAa KOTOPOTO SBJSETCS 0a30BOM JJII METPHKH
rpaBUTAMOHHO-MAaTrHUTHOTO T0JIA [9].
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Crnoxubie DD 00pa3yroTcs MyTeM CIapUBaHUK V/g-Tap ¢ 3€PKATbHO HHBEPCHON METPHUKOM.
IIpu 5TOM IPOUCXOAUT KOHCEPBALUA SHEPTUH BPALLATEIBLHOTO WU IIOCTYIIATEIBbHOTO JBUKEHUS
Y 3Ta YHEPTHS UTPAET POJIb SHEPTUU CBS3U WIIW HEPTrUM NMoKos cioxkHo JDD. B nmocnenyromiem,
npu ¢GopmupoBaHUU M3 cIokHBIX OP DY wu sgep, JaHHAsS SHEPTUs  CTAOMIM3UPYET HUX
cTpykTypbl. Ilpomecc camocOopku v/g-map B D@ mpenctaBuM 3akIIOYUTENBHON (ha3oi
OyTcrpara.

[Tokosmytocs 3apsnoBo-maccoByro @ (dJIEeMEHT HYKJIOHA, DJIEKTpOHA) JaeT ciusHue P-
uHBepcHbix map {(p, 1) + (-p, D} (L-D®D) (macca ecmv ocmamnoenennoe oeudicerue 1O
JlomonocoBy). Camonswxkyinytocsi P-D@® (snemeHnT (oroHa, HEUTpWUHO) AaeT ciusinue L-
UHBEpCHBIX map: {2p, 0}; {2p, £21}. Coueranue B L-D@ u P-O@ 3epkanbHO MHBEPCHBIX V/g-nIap
pemaer npoOieMy aHTUMaTepuu — B Kaxkaol DY B paBHOW Mepe NMPUCYTCTBYeT MaTepus M
aHTUMAaTepusl.

Camoc6opka D@ B 35eMeHThI CTPYKTYpbl DY, OyJeT NpOMCXOIUTh NPU CIUSHUHM-KOHIEHCAlUN
N onHOpoHBIX DD, COOTBETCTBYIONIEH MeTpuku (N-konOencayus). Mexannzm N-KOHASHCAITUT
OO0 wmoCTpUpyIOT (KaXIblii B CBOEM Juana3oHe Temiepatyp): bose-konaencamus OY u
KOHJICHCAllMsl TapOB BOJbI B KAIUIM POCHL. Y cioBUeM N-KOHAEHcalUuu OyAeT NpOCTPaHCTBEHHO-
BpEMEHHasi KOppeJsIus MyJIbcalluii N3HauanbHbIX V/g-map Ha Jrane-1I umn D@, cBsi3aHHBIX ¢
ATOMHO-MOJIEKYJIIPHBIMU KOOTIEPATUBHBIMUA MaKPOCHCTEMaMHU.

4. lencTBUE

YHUQUUIMPOBATh OMHMCAHUE MOJEIU OAYXOTBOPEHHOTO MHpPAa MOXKHO C IOMOIIBIO
yHUBepcaibHOW ¢usnueckoir BenmmunHbl — gnerictBue (H) [3]. Ksant geiictBus — myxa
peanu3yercss B MHpE IMyTeM HM3MEHEHHUs OJHOW M3 TPeX B3aMMOCBA3aHHBIX Map (U3NUECKUX
BEJIMYMH, XapakTepusyromux apuwxkeHue DP: sHeprun u Bpemenu (E t), MomeHTa uMmyibca u
yraa nosopota (L 271), ummynbca ¥ JUIMHBI noctynaTtenbHoro mara (P 2sry). Bech auanason
JIeMCcTBUS 1yXa B MUpE 0XBAThIBAET opMya:

H=Nh, (3)
rae -1 <k <4. Ilpu -1 < k < 0 coorHomenne (3) MPUMEHUMO UTsI KBAaHTOBBIX cuUCTeM: DD
(ypoBensb-1); DU, simpa, aToMbI, MOJIEKYJIbI, KBAHTOBBIE KUIKOCTH (ypoBeHb-11). 3nauenus 0< k
< 4 3anar0T u3MeHeHus nopsaka MakpocucteM (yposuu III — IV, Puc 3). KBanrt neiictBus Ha
ypoBHe-IV, Hampumep, MOXHO OIpEICINTh, YMHOXHB TPABUTALUOHHYIO HSHEPIHIO
B3aumozeiictaus FOmurepa ¢ Comuuenm (~10*2 opr) Ha opGuransHsiii mepros FOmurepa (~10° ¢).
Toro sxe nmopsaka BeIMYMHY JaeT npousBeneHue Loy HOmurepa (~10°° spr ¢) Ha 27 TTo (3)
oM onerkam otBedaet (k = 3,2). Ha yposue DU kBanT jaeiicteus DD* cHavana uHUOUUpYyeET -
pacrian HeWTpoHa, a 3arem O®D*, OyAayuum ycBOeHa aHTHHEHTPHUHO, «PACKPYYHUBAET» €ro IO
cxeme (4) Ha N DO®,. B3sB Bpems xxu3nu HelTpoHa (~900 cex), mo (3) MOXKHO OIIEHUTh SHEPTHUIO
D®* ~107° spr, koTopas omHOro mopsiaka ¢ sHeprueii L-O®, 06pasyOmmX CTPYKTYpY
3JIEKTPOHA.

Mexanusm B3auMoaeicTBud U koHaeHcarmu P-D@ wnu L-D@ B xBanTse! noneid 1 DU monoden
¢$a30BbIM (M309HEPTeTUYHBIM) TMEPEeXoJaM B KOOMEPATHUBHBIX OJHOPOIHO-MHOKECTBEHHBIX

cucreMax [7]. 3osHepreTuueckne U o0OpaTuMbIe MEPECTPOUKH V-METPUKH V/g-TIapbl B COCTaBe
O® u DY MOKXHO OnucaTh COOTHOIIEHHEM ((paKTaIbHO-PE30OHAHCHBIN TIEPEX0):

Ev=PC=1C/ty — nhC/nry , (4)
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B KOTOPOM KOJBLIO pajauyca ry IpeoOpasyeTcss B n Kosen pazaumyca nry. Kombna Moryr
00pa30BbIBATh 3aMKHYTYIO CIIUpalb Ha MOBEPXHOCTU TOPA MUJIM COJIEHOMJ CUJIOBOM JMHUU TOJIS
TOM My nHOU Npupoabl. OTpeIB N<<N 3BEHbEB OT CIHMPAIN MOXKET JIE)KATh B OCHOBE MEXaHU3Ma
U3Ty4eHUs! U30BITOUHOM dHeprun uiu apodienus 0.

[octymupyem, uto mpu n<<N cxema (4) ompenenser MeXaHU3M CHJIOBOIO PE30HAHCHOI'O
B3aumojeiicteus D@, oOpasyromux (pakTaa B IpeAesax OIHOTO YpOBHS HOpsKa.
N3osnepretnueckuii mpouecc N-konaeHcauuu O@® B anement DU, Hanpumep, Ha 3Tame
00pa3oBaHus {n/N}-MOHOCIIOSI MOKHO MPEICTABUTD TaK:

N(hC/ rv) = hC/rsq . (5)
Pazuyc, cm 10%+10%+1 10" 1 10" + 107
YpoBHH I 11 I v
TIOps/IKa: | | |
Macca, r mnN'1 m, myN mnN2 + mnN3
KBant
HeticTBust h h hN hN?+ hN*

Puc 3. Cxema ypoBHeii mopsiaka mupa. Pagnyc - pazmep THIMUHOTO 00bEKTa YPOBHS; M, - Macca
HeliTpoHa; h — moctosiHHas [Inanka; N - urcno ABoraapo.

[lonaras, uyro BenmuuHa 1y D@ u DU oxHoro nopsanka ¢ rg 9P M XapakTEPHBIM PajlyCcOM
qaCTHIB! 13 (5) MOJKHO MONYYHTH OLEHKY Ty I® MpH oy ~ 107 cM: 1v = N 159 ~ 10'% cM, Tec.
BeTMUMHA Topsiaka paguyca Commma. ITo (5) N-xonmencamust P-9® ¢ ry ~ 10 cm (paanyc
[NamakTukn) mgaet ¢otoH penukToBOoro (~0,1 MM) WM paBHOBECHOTO TETUIOBOTO H3JIyUYCHUS
Bcenennoii npu 2,7K. JlaHHO€ u3IydyeHHME  €CTh NPSMOE CBUAETEIBCTBO AKTYaJIbHOCTH B
COBpeMEHHOW BceneHHO#l TOro pemmKTOBOrO MEXaHHW3Ma €€ caMmoopraHuzaiuu (Oyrcrpana),
Omaromaps koropomy Ha Otare-II o6pazoBaiicsi {n/N}-MOHOCIION: TPSICHIi MOAHEOECHYIO W3
OCHOBAaHUIi, CTOJINMN ke es KoJedaTesa (MoB 9, 6).

N3osHepreTnuHas mepecTpoiika MeTpuku D@, OCYyHIeCTBISSCh B paMKax 3070M020
OmHOWeHUs1, TIOJYAHSCT €My M T€HE3UC BEIIECTBEHHBIX (PPAKTANIOB, KAK IUIOCKOCTHBIX, TaK U
o0beMHbIX [7]. KuHeTwka mporieccoB TpaHchopMmalnuu W KOHACHcauu O JUMUTHpPYyETCS
YaCTOTOW MYJIbCAIIMK V/g-TIapbl WK ynpyrocteio DD sdupa. YactoTy mynbcanuu (@) MOXKHO
OLICHUTh, yUTS, YTO OHA JIMMHUTHPYET Ilar MEePeMEUICHHs IO PEIUKTOBOMY 3(HpYy HMIyJIbca
Bo3MyIeHus (kBanTa Ceera), T. €. ® ~ (1,/C°)' ¢!, rne C° ~ N2C ~ 10% em/c [7]. Ormernm,
YTO yTjIoBasg 4aCcTOTa CaMOBpAIlICHUA HWIIN CIIMHA OY B OCHOBHOM H BO36}I)KZ[6HHOM COCTOAHUAX
MMEET MOPSI0K 10%° - 10** I'y [7].

5. NeHe3uC BeleCcTBEHHbIX (hopm
JlyxoBHO-(hn3HYecKHii BEKTOp penakcauuu GuykTryarun /lyxa K paBHOBECHO-HETIPEPHIBHOMY
Ero cocrosiHui0 He CyIIMX CEroJHs BOCIPUHUMAETCS BHYTPEHHUM HaOJroAaTesIeM Kak cmpena

8peMeHu WIH UMMAHEHMHAs YeleHanpagieHHoCmsb SBOJIIOLMN  COBpEeMEHHON BceneHHOi.
Peanuzanuio 1eneBoil mapagurMbl pa3BUTHS oOecnedrsl (GU3MYECKUi (aKTOp, aKTyaId3aIus
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KOTOpPOT0 cOCTosulach yke Ha OTtame-l. YcTaHOBUTH €ro Hmpupoay MOKHO, YUYUTHIBAs pOJib
XUPAIBHOCTH B Pa3BUTUU MHpa U €€ mpencrapienue B bubauu: mpaBo CiaoBo IN'ocnoane [Ilc
32, 4]; Ayx Tsoii 0aaruii HacTaBuT mMsa Ha 3emuo npamy [IIc 142, 10]; CorBopu bor
yesgoBeka npaBaro [Exk 7, 30]. Ilomoxxum, 4to MexaHm3ma OyTcTpama ObUT H3HAYAIBHO
XHpaJieH U mpaBocnupanbible D@ umenn OOJNBIIYI0 CTaOMIBHOCTh (PHEPTUIO CBS3M), YEM HUX
3epKajbHble AHTUMNOABL. BcreacTBue 53TOro acMMMETPUYHO OTHOCUTENBHO Bepxa M HH3a
pacmaiicst {n/n}-mMoHoca0i. PaKTop XMPaabHOCTH B COBOKyIHOCTH ¢ OII/I 1 3aKOHOM T10100Ms
obecrnieunsiu pOpMHUPOBAHUE 3aPOABIIIEH METPUKA KOCMHUECKUX MaKpOOOBEKTOB U3 MPOAYKTOB
pacnaza MOHOCIOSI M NIPOAYKTOB HX IEPBUYHOIO CHHTE3a (BOJAOPOJ, IE€NUM, UX H30TOIbI).
MeTpudeckoil TOMHUHAHTON (pakTajia BEIIECTBEHHBIX CTPYKTYyp (DY, siapa, aTOMBI, TJIAHETHI,
3BE3/Ibl, TFAJAKTUKM) MOCITyXuiaa BuXpeBass MeTpuka O®. TunuuHbsle MOJENM BEIIECTBEHHBIX
CTPYKTYp NOKa3aHbl Ha Puc 4.

\" ~Maenumnaa

cunogan mpylse,

0

Puc 4. IlpuHuMNuanbHbIE CXEMBI BHXPEBBIX CTPYKTYyp IIPOTOHA, 3JIEKTpOHA, IUIaHeT (00o0youKa,
BHYTPEHHSS M BHEIIHsIsI opOUTaNn) (a); aToMa BOIOPOJa U 3BE3AHO-TUIaHETapHbIX cucTeM (0).

HectaGunbHble CTPYKTYyphl HEWTpOHa M HEMTPHHO MMEIOT IO OAHOHM BHemHe#d opbutanu. B
cTpykTypax CosHIA U s/ipa refus paguychbl UX BHEIIHUX OpOUTanel paBHbI paguyCcy 0O0JIOUKH,
a UX OTHOUICHHE, KaK M OTHOILICHHE paJnycoB opOuT HOnurepa u 31eKTpoHa B aTOME BOAOPOAA
10 OPSIAKY BEJIMYMHBI OH3KH K N.

KiroueBast posib B MOJIEM OJlyXOTBOPEHHOTO MUpa NMPUHAIICKUT HeUTprHO [3]. brnarogaps ero
XUPaTbHOCTH, HECTAOMIBHOCTH M OMOTEHHOCTHU peanusyeTcs cmpena epemenu Ha Dtame-111 [10].
KmtouoM K OHOJNICHCKON CEMHUOTHKE HEHUTPHHO CIY)KHT CJIOBO «JI€B», CKauyKH KOTOPOTO
MOJICJIUPYIOT CaMOJIBM)KEHHUE HEHTPUHO MO MEXaHM3MYy «urpa BHXpei». Jleramu oOpazoBaHus
COJIHEYHOTO aHTHHEHUTPHUHO JTaeT TePMEHEBTHKA Maphl Ou3HenoB {@Papec/3apa} [4].

ConHeyHasi cucTema, Kak JyXOBHBIM OMNHIEHTp MHUpa, oOpa3oBaiach IyTeM CIUSHUS
pEeKOMOHMHAIINK TAaphl MPOTO3BE3[, UMEIOIINX 3epKAbHO MHBEPCHBIE CTPYKTyphl. B wurore, B
npeoOpa3zoBaHHON 3Be3ne-ComHIe JOKamu30Balics pecypc wummnyibca (CBeTa): B COJHILE
nojoxu cejenne Cpoe [Ilc 18, 5], — a B mape {3emus/Jlyna} u B Heapax APyrux IUTAHET
3aKOHCEPBUPOBAJICS pecypc MoMeHTa nMmityibca (TeMmbl): Bo ocHoBanusi 3emuin [Mc 14, 15]. Ha
HAYaJLHOM dTare reHesuca 3eMHoi Ouocdepst B criektpe ColHIIA MpeBaIpoBaia HEHTPUHHAS
SHEprusi W Ha 3emJie 3apoJuiiach pacTUTenbHas (opMa KU3HU: NMPOPACTHT 3eMJisi ObLiue
TpaBHoe [beiT 1, 11]. Ilocne mnagenuss Ha ConHIE MNBUIEBBIX OCTATKOB MPOTO3BE3]
obpaszoBasiace ero ¢otochepa: Bodropemacss memm B Cuone [3 E3x 6, 4]. Cuneprusm
HEUTPUHHBIX M OJCKTPOMArHUTHBIX TenuokocMuueckux D@ obecreunsn (opMUpOBaHHE
3JICKTPOMArHUTHOW METPHKH T€HOMa JKMBBIX TBapeul. Ponb (usmdeckoit matpuibl U agantepa
akTUBHBIX O® mpu 3TOM HCIONHUIU YIIIEKUCTBIA Ta3 arMocdepbl, XHupadbHas METpHKa
KBapLCOJEPXKALIUX CI0EeB JUTOCHEpbl U M30oMop(dHas el MeTpuKa JUHAMHYHBIX KIIACTEPOB
Bonel [11]. JoBomka u BupoBas 1uddepeHnuanns METPUK TE€HOMOB JKUBBIX CHCTEM
OCYIIECTBIJIACh B Tporecce Quiorenesa. IIpomecc camueHTanyu mpuMaTa Ha paHHEH CTaaud
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uMmen cBoro (usudeckyro cnenuduky [12]. K Heil ciieqyeT OTHECTH MarHMTHO-paHAllMOHHBIC
AHOMAJIMM B MECTax WX MPOKMBAHUS M XUPATBHOCTH MeTaboiaumveckux caxapoB [13]: Homb
npocesimenne B ciaagoctu moeii [IIec 138, 11]. bnaromaps stum ¢akropam u NpHUBS3KU
MeTabonM3Ma K pPUTMUKE PETUKTOBOTO U3YUYEHHs B OPraHU3Me YeJIOBeKa B MPOIIECCe IBOJIOLNN
pa3BHIACh CIIOCOOHOCTh aKKyMyJIHPOBaTh HEUTpuHHBIE D@D: NeHHUIIA BO3CHSET B cepauax
Bammx [1 Ilerp 1, 19]. Mx yyacthe B MeXaHW3ME MBIIUICHUS, OYEBUIIHO, U TPHUBEIO K
pa3BUTHIO PYHKIIMOHATHLHOW aCHMMETPHH MO3Ta IMyTeM XHPAIHU3AINH €r0 HEPBHBIX BOJIOKOH,
MUEJIHMHOBBIE CIIUPAIA KOTOPHIX MOTYT OBITh MpaBbIMU U JeBbIMU. [losiBIeHHE cpenu mpaBiein
JeBIIEH W pa3liefieHue MHUchbMa — Ha MPaBO- U JIEBONMCAHUE YKA3bIBAET HA IMOABEPKEHHOCTH
bu3uKy Mo3ra (UIOTeHE3Y.

Ha 3aBepiaromeid, TyX0BHON CTaMH BOIIOLMU MUPA COBEPIIICHCTBOBAHUE MOPSAJIKA MUPA UACT
3a cyeT pecypcoB CBeta U TbMbI, KOTOpBIE MUTAIOT IPOLECC MBIIIIEHUS denoBeka. OT 3HakKa
XUPaJbHOCTU MO3Ta 3aBUCHUT, OyAeT Jin KBaHT /lyxa cOOTBETCTBYIONIMM aKLENTUPOBAHHOM Hape
{CBer/Tpma} mpaBo- unm neBocnupanbHbiM: IlpaBaa 6o OGe3cMepTHa ecTh: HempaBAa Ke
cmeptu cHadaenue [[Ipem 1, 15]. B nepBom ciyuae, oTBeuasi 1IeJ€BOM MapaurMe, OH MOKET
peannu3oBaThcd Ha CUHTE3 Nopsaka: Aaercs siBjeHue /lyxa Ha moan3y [1 Kop 12, 7], a Bo
BTOPOM — Ha paclIelyieHWe WM H3BpallleHHe KaK BEIECTBEHHOrO IMOpsJKa MHpa, Tak U
HPABCTBEHHOTI0. TakUM IyTeM pealn3yeT 4YeJIOBEK TIJaBHYIO L€Ib COTBOPEHHMS MHpa —
cosunanue B Jlyxe ¢pakrana «boromnogobuey»: konen oyaer MHoro, a He uubiM [3 E31 6, 6].
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