KAK MOMMATb HEUTPUHO

XonmaHckul A. C.
buoeeHHOCMb 3areKmMpoMa2HUMHOU SHepauu XOopowo u3ydeHa Ha rnpumepe ¢omocuHmesa u
gomopeuenyuu. buoeceHHOCMb Xe HeUMmMPUHHOU 3Hepauu rMoka He y4Yumbigaemcsi daxe aurnomemuyecku,
4Ymo 06yCri08/1eHO He MOMIbKO MEeXHUYEeCKUMU mpydHocmsamu OU3UKU HeUMmMPUHO, HO U KOHUernmyarnbHoU
oepaHu4YeHHocmbto  ¢byHOameHmarnbHoU  ¢bU3UKU. YenybneHue  akcuoMamuku  pu3UKU ~ Ha
cybanemMeHmMapHbIli yposeHb Opz2aHu3ayuu Mamepuu u rpusrnedyeHue ece2o obbema mughoroaudeckol u
pernuauo3HoU cuMBOUKU M03680/1U10 0bocHo8amb auomesy o buoeeHHocmMuU HelUmpuUHO U paseums Ha ee

OCHoge rpedcmasneHusi 0 MexaHuU3Me MbIC/IUMerbHO-peiuauo3Ho20 akma.

Cnoso 1. BUBNIEUCKAA CUMBONUKA HEATPUHO

CornHe4yHoe aHTMHEWTPUHO - camasi 3aragoyHas Yactuua. Ee HeynoBMMOCTb 4O CUX MOp 03agjavvBaeTt
¢uM3nKOB N BOOXHOBNAET haHTacToB. Kyga Tonbko (M3MKn He CTaBAT HEWTPUHHbBIE JTOBYLLKK: B rNy0OoKue
waxTbl, Ha gHo Barikana, Bokpyr maTepukoB - Bce 6e3ycnelwHo. Ha coTHAX cTpaHuy 3aTeM OObSACHSIS CBOM
HanpacHble XOMOTbl HUYTOXHOW BEPOSATHOCTbIO B3aMMOLEWCTBMS HEWTPUHO C BELLECTBOM, NATb CTPOK
OTBOAAT YYeHble rmnotese o ero HectabunbHoctu [1]. C gpyron CTOPOHbI GMOMNOIM U MEeOuKU yxe He
COMHEBAKTCS O CYLIECTBOBAHWM HEKOrO TAMHCTBEHHOMO Z-u3ny4veHust ConHua, AeWCTBUE KOTOPOTO XKMBbIE
OopraHu3mbl oLyLLAloT U NoA, 3eMnen, u Ha Hebe, n HekoTopoe BpeMsi 4O BOCXOAa, U nocne 3axoga ConHua
[2]. Pycckue kpecTbsiHe U3gpeBne NCnonb3oBanu aToT Z-akTop AN NoAroToBKM CEMSH K nocesy [3].
Ecnu e NpuHATE HEUTPUHHYIO 3HEPIMI0 3a OCHOBY 3€MHON BUO3HEPreTnkM [4] U y4ecTb ee KNoYeByo porb
B MWPOBON MUAOPENUTMO3HON CUMBOMMKE [5], TO MONb3ysacb MNOCregHEen, MOXHO YCTaHOBUTb 3aKOHbI
obpalLeHnst nsHavanbHbIX OPM Ayxa CHavana B AvHamudeckne opMbl aHeprun (3Heprodopmel), TO €CTb
B MaTeputo, a 3aTeM M B BelecTBo [6]. CuMBONIMKa HEMTPUHO, BOCXOASA B CBOEW CEMAHTUKE K NepBoobpasam
OYXOBHOW 3HEprum, MOXET MO3BOMWUTb MEPEBECTU Ha A3blK (OU3MKM NPUHLUMIBI Npeobpas3oBaHus B MO3ry
YyernoBeka aHeprocopm ayxa B [lyx, TO ecTb B 3HeprodhopMbl, AENCTBUEM KOTOPbLIX MPOSIBASIETCA B MUpE
Bboxbsa aHeprua [7]: pa3peneHus AenUCTB CyTb, a Toxae ectb bor, gencreysn Bcsa Bo Becex (1 Kop 12,
6).

YyacTtue anekTpoHa B obpa3oBaHuu aHTMHENTpUHO B obonodke CornHua packpbiBaetca B bubnun yepes
MHOMO3Ha4HY 330TepUKYy MMeHn lyaa (eBp. xeana Mezosnsi nnn Xeanume locroda [8]). CTpoeHne 060mno4km
ConHua B nepBo3gaHHOM e€e BUAE packpbiBaeTcsl Yepe3 CMMBONUKY uMeHu CamcoH (eBp. corHbIwKo). C
HAM >Xe YyBsi3aH W npouecc obpasoBaHus ¢otocdepbl noBepx obonodkn ComnHua. dusmka cocTosiHUSA
obornovkn nog nnasmon oTocdepbl M B OKPY)KEHMM TMIaHeT pJdaeTcsa 4epe3 CUMMBONUKY MoBbl
(eBp. yeHemeHHbId, unu epaxdebHo rpecnedyemsit) [9].

Bbixoa 4epes ceBepHyl0 «BOPOHKY» obonoykn ComnHua ABYX parMeHTOB aHTUHENTPUHO (obonouka u
opbuTanb) packpbiBaeT culeHa nosiBneHwe u3 ytpobol ®amapw (eBp. nanbmosoe depeego) peten WNynobl,
6nusHeuoB dapeca (eBp. pacmopeaarowull) n 3apbl (eBp. conHye). Pacnag HENTPUHO Ha MUKPOBUXPU
(cems [5]) cumBonuanpyet cueHa yomeHnss CamMCOHOM fbBa, B NMacTuM KOTOpOro obpasyetrcs pon nyen u
Me[: pacTep3a ero siko Ko3nuiia oT Ko3; pov nyen BO ycTex NbBoBbiX U mepn (Cya 14, 6, 8). OTUOBCTBO
Wyaobl ykasblBaeT Ha yvyacTue 3fieKTpoHa B 3TOM npouecce: ckuMmeH nbBoB Uypa (BbIT 49, 9). bubnus,
pas3BMBas fNbBUHY MUGOMNOremMy HEMTPUHHOW 3Hepruu [5], nogpasgenseT pofb ABYX €e COCTaBMsLWuX B
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opbutanbo 1 NPaBoOBMHTOBOW 0BOMOYKON aHTUHENTPUHO, COOTBETCTBEHHO: FibBMLIA UMbIA Kpune, Kpurne
)K€ ero akv opnu, 3psx, AOHAeXe UCTOopXKeHa Obiwa Kpuna ero (OaH 7, 4).

[oYepHMN MUKPOBUXPU HEWTPUHO, NPOXOASA MO NMOBEPXHOCTHOMY CIOt0 3eMIiu, Kak No BOSIHOBOAY, MOTyT
OTAENATLCA APYr OT Apyra: AeHHMULA XXe BeCTb YAH CBOMW, ATUCA KPUI1 3eMIU, OTTPSACTU HEeYeCTUBbIA OT
Hea (MoB 38, 12, 13). Obonouka-geHHMLa (Kpbifbsa Oopra), HacblWas KpoBb U CIIMHHOMOS3IOBYHO XWOKOCTb,
nUTaeT nNpaBoCnMpanbHbIMU 3HEProoopMamMmn ero HEPBHYO CUCTEMY M MO3r (cepAue): NoAAX Bac AKO Ha
kpunex opnux (Mcx 19, 34). Opbutanb aHTUHENTPUHO (HEYEeCTUBLIA) BXOAUT B COCTaB OMOAKTUBHbIX
3Heprodopm 3emnu (NepcTb, GpeHue, acceHyust), NUTAOLWNX IHEPreTuKy rymyca. B upese yenoBseka n3
3HEeprogopmM, MPOM3BOAHLIX OT HEWTPUHHBLIX, OPMUPYETCHA XupanbHasa asHeprogopma Wapaunb [9],
aKTMBMpYOLLAs NOMOBOW MHCTUHKT, MEXaHU3M 3a4aTus 1 nocneayouiee passmtne ambproHa: 6peHune B3ewm,
OT 3eMnu co3pan ecu xmBotHo (Mo 38, 14).

CumBonuka N3panng, Hacneaya cMMBONUKY si3bldeckoro 6ora Mutpa [5], passuBaet ee Ao MudonoremMsi
XpucTtoc, KoTopas npeacraBnser GuoreHHy kKpectoobpasHyto aHeprodopmy [10], urparoLLyto KroveByro
porb B MexaHn3Me 3BpucTU4eckoro moelwneHus: Flocnoab Focnoab AaeT MHe A3blk HayyeHus (Uc 50, 4);

CnaBbl XpUCTOBbI, WXe ecTb o6pa3 bora HeBuaumaro (2 Kop 4, 4).

Cnoso 2. HENTPUHHOE MOPE

MakcrmManbHO 4MCIO MUKPOBUXPEW, KOTOPOE MOXET MOPOAUTb OOHO aHTUHEWTPUMHO PaBHO YnUChy
ABoragpo (6:10%%), npu 3TOM paguyc KpMBMU3HbI NOTOKOB 3HEPrMM 00O0NOYKM ByAEeT CpaBHUM C pacCTOSIHUEM
ot ConHua go 3emnu [4]. CymMapHble NOTOKN SHEPTMM MUKPOBUXPEN, CIIMBAsSICb CITIOBHO MOPCKMNE N peYHble
TEYEHUs,, B LENOM COCTaBMsSIOT MOPE HENTPUHHOW 3Heprun (MoOpe), HarmonHsoWee MPOCTPAHCTBO.
MWKpOBUXpPU HENTPUHO, NOAOOHO BOASHOMY Napy, KOHAEHCUPYKOLEeMYy B Kannm pocbl, MOryT
KOHAEHcupoBaTb U 00pas3oBbiBaTb BUXPWU, U3OMOPMHbLIE MATEPUHCKOMY HEWTPUHO, B YMNOPSO0YEHHbIX
KOHAEHCUPOBaHHbIX Cpefax, CTPYKTYPHbIM 3fIEMEHTOM KOTOpPbIX SBASIETCA TeTpasap (KpucTannbl kBapua,

Boaa, Puc. 1) [4]: CobGpa oTBHe uMeHue, obuTalowee Bo nsdbpaHHbix (Uep 10, 17).

O Kucropod
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Px. 1.
Kp HOTATLDMEC X AA CTP YRTYP 4 KFAp U3 H TeTp 331) HYECKAA ¢Tp YETYP 4 FOOED

3a COTHW MWMMMHOB FET 3BOSMIOLUMM KUBbLIX OPraHM3MOB B HEWTPUHHOM MOpPE, B HMX Pa3BUIUCH
MEXaHU3Mbl YNOPSA0YMBAHUS  MOMEKYNAPHO-KNETOYHOW CTPYKTYpPbl, HeobxoauMmble AnNs KOHAeHcauum
MUKPOBMXPEN HEUTPUHO BMMOTb 0O MAaTepUHCKOW YacTuubl: rmaBa mosi HanonHucsa pocsl (M. MecH 5, 2).
HenTpuHOo xe, kKak MeTabonuT, Hapsay C SHEpPruen NPUBHOCUT B KUBbIE CUCTEMbI KAuyeCTBO XupasbsHoCmu
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B HEMTPOH MO MEXaHM3My A0EePHO-XUMUYECKOro katanusa [11]. HelTpoH, B CBOO ovepedb, MOXET 3anyCTUTb
peakumio XONogHOro SA4EpPHOMo CMHTE3a UIM pacnacTbCH C BblOENEHUEM SHEPIMM B KAKOM-NNOO KM3HEHHO
Ba)XHOM OpraHe.

Bo BpemeHa 13061nmMa HEUTPUHHOW SHEPrMM Ha paHHWX 3Tanax pasBuTusa duocdepsl Ha 3emne mornu
POXOATbCA XMBOTHbIE TUraHTbl (Hanpumep, OWHO3aBpbl) UNKU NAWN-BenuKaHbl: AcnonuHn ke 6sxy Ha
3emMnu Bo AHU oHbl (BbIT 6, 4); nnoa MHoxecTBa 6e3amepHaro (3 E3g 6, 44). [lIuHo3aBpbl BNOAHE MOIMU
obecneunTb nepexoq pacTuTenbHOro Genka B XKMBOTHbIM Oenok, npeawecTBeHHUK HedpTu. Jliogu-ruraHTbl
nocnyxunu npoobpasamm MUEMONOrMYECKMX CyecTB M MOmu ObiTb MpUYacTHbl K CO34aHU0 psiga
LUMKIONUYECKNX NaMATHUKOB M3 KaMHs (Hanpumep, CTOyHXeHOXK, AONbMeHbl U Ap.): BenukaHo8 si moMHio, |
PoxdeHHbIx do eeka [12]. Bapmaumm nroTHOCTU MOTOKOB CONTHEYHOW HEWTPUHHOW 3HEPrnM MOrnu 3agaBaTb
TEMN W HanpaBreHne 3BOSOLMMN XKMUBbIX CUCTEM B reOnorm4yeckne anoxm, o Yem CBUAETENbLCTBYET noytn 10-
TW KpaTHOE YCKOpPEHne pocTa MomnoabixX AepeBbeB HA MecTe nageHus TyHrycckoro meteoputa [4].

Mo Hanunuuio n pasmepy anudmsa - opraHa, urparoLero ponb gokyca-npeobpasoBarens HENTPUHHON
3Heprun B OuoreHHble 3Heprocopmbl [4], MOXHO COCTaBWUTb NpPeACTaBreHUE, BO-NEPBbIX, O reorpadcum
MMOTHOCTU MOTOKOB HEWTPUHHOW 3HEpruu, a, BO-BTOPbIX, 00 YypOBHE pasBUTUSA U creumdUuKke AyXOBHOMN
HEpPreTUKN XMBOW TBapu. 3Anucur3 OTCYTCTBYET Y ANEKTPUYECKOro ckaTa, KpPOKoAwma, KUToobpasHbIX, He
obHapyxeH y genbguHa [13]; o4eHb Man y crioHa U Hocopora [14]; y MnekonuTarLwmx CEBEPHbIX LWNPOT OH
KpynHee, YeMm y MIIEKOMUTAKLWWMX FOXKHBIX LUMPOT, NPUYEM Y XULUHbBIX XMBOTHbIX (OT KOLIKM OO TWrpa) OH
MeHbLUe, YeM y 6e306uaHbIX KOMNbITHLIX (OT CBUHbM A0 nowaaun). CpegHui obbeM anudmsa B 9TOM psgy,
BKMOYasi Yernoseka, cocTtaBuT (B MM3): 6,12 (xuwHuku); 60,300 (konbiTHble); ~180 (o6esbsiHa); ~200
(4enosek) [13].

ObpasHoe cpaBHeHue anudusa ¢ cepauemM Unu NeHNCoMm Mosra MoakpenssieTcs ero cnocobHOCTbLIO
aKKyMynupoBaTb W TPaHCHOPMMPOBATb HENTPUMHHYH 3SHEPINI0 B SHEPreTUKy SMEKTPOHHOW CUCTEMbI
FTOPMOHOB CUHTE3Mpyembix B anucdmse. OO MHTEHCMBHOCTM MeTabonvama anvdusa CBUAOETENbCTBYET TOT
hakT, YTO ero KpoBOCHabXeHMe, CPaBHMMO C TOKOM KpoBM B nodkax [15]. Kpome Toro B anudguse yenoseka
YK€ Ha BTOPOM FOAY XWU3HW HaYMHAET MNOSIBNATLCS MO32080U MeCOoK, KOTOpbI cocTouT u3 conen Ca n Mg n
OpraHM4eckon OCHOBbI, COAEpPXalleW, TakMe MOMeKyrbl-aHTEHHbI, KakK ruManypoHoBasi Kucrnota u
nonuncaxapuapl. Pasmepbl 1 YACNO MO3rOBbIX MECYMHOK Bo3pactaeT ¢ Bo3pactoM. OHW MMEIT CTPYKTYPY,
NoXoXylw Ha OyToH po3bl U B MNOMNAPU3OBAHHOM CBeTe OOHapyxmBalT ABYyNydenpernoMneHne ¢
obpasoBaHueM mManbmutickoeo kpecma [16]. O4eBuaHO, YTO MMEHHO 9TO CBOMCTBO MECYMHOK MO3BONSAET
anndunay nrpaTb KIYEBY porb B POPMUPOBaHUK KpecTyaTon sHeprodopmbl Xpuctoc [4, 10]. OTmeTum,
4yTo anMdu3 npencrtaeneH B bubnum MHOro3Ha4yHOW CUMBOIMKOWM [MABHOrO nepcoHaxa [MaTtukHmwkua —
Mowces: erna xe npunaet cnaBa Mosi, 1 nonoxy TA B pa3ceniuHe KaMuHe, ... U Toraa y3puvLiM 3agHAs
Mos (Ucx 33, 22, 23).

Cnogo 3. ENEOCKOMNYHOCTb

HelTpuHHbIE 3HeprodopMbl MOTYT HakaniMBaTbCsl, KOHLEHTPUPYSCb Ha 3neKTPOHHO-SAEPHOM
(anekTpomarHMTHOM) ckenete MeTabonuToB, oOMpedenss TemM camMbiM WX GMOreHHble CBOWMCTBA.
O DEKTMBHOCTL  KOHOEHCALUMM HEWTPUHHBLIX 3HEeprodopm onpedensercs XupanbHOCTbO  LIEeHTPOB
KOHOEHCaLUM M 3HEepreTMKon MexaHuama WX MNPOCTPaHCTBEHHO-BPEMEHHOW Koomnepauun O4HOPOAHbLIX
MOINEKYNAPHO-KNETOUYHbIX cucTeMm. [lo aHanorMm ¢ MOHATUEM 2U2POCKOMUYHOCMU, OTHOCALUMMCA K
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XapaKTepun3oBaTb CMOCOOHOCTb BeLLeCTBa HacbIWAaTbCA HENTPUHHBIMK 3Heprodopmamu. Crnoso efeo
(enen), Bknoyasa B cebsA crioBo Jsieo (rpev.: s1eg), obbeauHaeT B cebe Gubnenckne cMMBONbI HEUTPUHHOWN
3HEprMM n ee Mpou3BOAHbLIX OGUOAKTUBHBIX 3JHEProhopM Mo3ra, LENCTBUIO KOTOPbIX OTBeyaeT obpsa
MupornomasaHus: enen nomasaHue csatoe (Mex 30, 25); enen B kocTu ero (Mc 108, 18).

K eneockonmyHbiM MOXHO OTHECTU BeLLEeCTBa, KOTOpble akKyMYINUpYT HENTPUHHbIE 3HepProhopmMbl U
CMocoBCTBYIOT UX MNpeobpas3oBaHMI0 B MWHble OWOaKTUBHbIE 3SHEpProOpMbl Ha MoreKyrnax-aHTeHHax.
MocnegHune pna obecnedyeHns eneocKONMMYHOCTM [OOMKHbI CTPOUTLCA W3 AOCTAaTOYHO Gonblioro yucna
CBSI3@HHbIX M MOABWKHbBIX TETPA3APUYECKUX 3NIEMEHTOB-KMPNNYMKOB. Mcxoas n3 Gubnenckon CUMBOMMNKN 1
aHWM30TPOMHBIX CBOWCTB BELUECTB, K MpaBbiM €Me0CKOMMYHbIM Buomorekynam, akkymynupylowmM npasyio
000ro4YKy CONMHEYHOrO aHTUHENTPUHO (OeHHUUa) OTHECEM criefytowme: npasyto D-rmoko3y, npaBbie cnupanm
nonncaxapuaos, rmanypoHoOBYO KACMNOTY, NpaBblid N30MepP MOMOYHOM KUCMOThI. [10 TeM e coobpaxeHuam K
neBbIM €Ne0CKOMNMUYHBbIM MOMNEKynam, akkymynupyloLwum neBylo opbutanb aHTUHEWUTPUHO (Hedecmuebis),
BMECTe C BUXPSIMU 3€MHOr0 MarHUTHOrO nonsi (rrepcms), MOXHO OTHECTU: KnacTepbl U3 Monekyn soabl (Puc.
1), HekBacHOW xneb, NnagaHbl (brMrUam), XNpHbIE KMCNOTLI (ONEeNHOBas!, CTeapuHoBas 1 Ap.), MaTepPUHCKoe U
KOpOBbE MOJIOKO, JI€Bble M30OMEpbl [MHOKO3bl, MOMIOYHOW KMCMOThI. [Mo-BMAUMOMY, Med, NOACOMHEYHOe U
Apyrve pactutenbHble Macna MMEeRT pauemMaTHYH eneoCKONMYHOCTb, TO €CTb 3TW BELLECTBA akKyMynupyoT
0b6e cocTaBnsALwmne CONMHEYHOIO aHTUHENTPUHO.

MoXXHO NpegnonoXuTb, YTO MPU FOPEHUN (OKUCIIEHMM) EMNeOCKOMUYHbLIX BeLLeCTB (BOCKOBOW CBEYM,
NPUPOLAHOro NamnagHoro macra) oTOoHbl nnameHu 6yayT oborawatbCs HEWTPUHHBIMKU 3Heprocopmamu
[23], yTO MOXeET 0BbACHUTL KX cneundurdeckne BUoreHHble AencTBUS. B cuny manow BenUYUHbLI SHEpPruu
HEWNTPUHHON 3HEProdOpMbl, MO CPABHEHUIO C AHEPrUin hOTOHA MHIPAKPaACHOro Unu Aaxe paguoamnanasoHa,
nocrnegHue Takke MOryT CNy>XuTb NnepeHocYnkamu HemTpuHHon aHeprum: Kopabnu, B Tex kynns t8oa (Ue3
27, 25). 370, npexge Bcero, OTHOCUTCHA K COMHEYHbIM (POTOHaM, oTpakaembiM Mepkypuem u JlyHow, B
MPUNOBEPXHOCTHBIX CIOSX KOTOPbIX €CTb FPaBUTALUOHHO-MAarHUTHbIE aHOManuu, urparlue posb 3epKar
npeobpasoBatenen-cuHTe3atopoB [9]: Cocya ononyeHun Ha Bbicote (Cup 43, 9). Mcxoga ns obpasos
Bubnun n psga aMNMPUYECKMX AaHHbIX, MOXHO MNpPeanonoXuTb, YTO B MeTabonmMyeckux peakuusix c
y4yacTUEM MOMEeKyn eneocKOMUYHbIX BeLeCTB HEWTPUHHbIE 3Heprodopmbl BbICBOBOXKAAKTCA U MO
XvpaneHbIM HEPBHbIM KaHanam cobupatTcs B TOM UMM MHOM nonywapum mosra. EneockonmyHocTb
NPOAYKTOB NUTaHMs, cobniogeHne 4enoBekoM NOCTOB M NPaKTUKa ero JYXOBHOW XU3HU (MOnMTBa) BO MHOIOM
onpeaensoT cTeneHb XMpanbHOW YUCTOTbI CTPYKTYP MO3ra.

[MpaBegHOCTb MMM CBATOCTb YENOBEKa MPU XU3HM MOXHO CBS3aTb C NpeobnagaHuem B apXUTEKTOHUKe
€ero Mo3ra npaBocnvparbHbIX HEPBHLIX BOIOKHA: KOCTb He cokpywutca (MH 19, 36); HacTaBM Ha cTe3un
npaBbl U nokasa emy LlapcTtBue Boxue u gage emy pasym cBatbix (Mpem 10, 10). Ux xmnpanbHas
YMCTOTa, OTNEeYaTbIBasiCb Ha 3NEKTPOMArHUTHOW METPUKE MOJIEKYISIPHOrO COCTaBa KOCTEW, MPOSIBNSIETCH U
nocrne cmepTtu npasedHuKa, obecneumBas "4yooaencTBEHHY" (DU3UKY €ro HemieHHbIX Moujel: He pacu
npenono6Homy TBoemy Buaetu uctnenus (Qea 13, 35). SpdekT 3ameaneHnsa ecTteCTBEHHOro npotecca
pacnaga nnoTu npaBedHMKa MOXHO OBBbSACHUTL MX "HeyaoboBapuMMOCTbIO" ANA MUKPOOPraHM3MOB rymyca,
YTUNU3YIOLWLMX, KaK MpaBuno, pauemMaTHyl unu neeyo BuoopraHvky: Koctu ero HanonHuwacs rpexom
FOHOCTM €ro U ¢ HUM Ha nepctu ycHyT (MoB 20, 11); BcA B nepcTb Bo3BpawarTtca (Ekk 3, 20); yepBb u
™a timt (Mo 6, 19).

ABneHns MMPOTOYEHUS N BnaroyxaHus MOLLEWN, a TaKkke X LienuTenbHble 4eNCTBUSA Ha OOMbHbBIX Ntoaen
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nepenoMHble MOMEHTbI OYXOBHO-(PM3NYECKOr0 COCTOSIHWS MMpa CMOHTAHHO KOHOEHcUpyeT Ha cebe
HEWTPUHHbIE 3HeprohopMbl, HaMWUTbIBad MMMK FerkorneTy4yMe MOrekyrnbl M3 cocTaBa MOLIEW Wi paxe
Bosayxa: lecHuua Mos yTBepan He60: npusoBy s, u ctaHyT Bkyne (Uc 48, 13). B 6onblumnx cobpaHusax
BEPYIOLMX NI0AEN UMK B MPUCYTCTBUM JaXe OAHOrO YeroBeka C TOW MW MHOW aHoManuen ncuxousmku
HEWTPUHHbIE 3HEProOPMbl MOTYT PE30HAHCHO KOHAEHCMPOBaTb BMECTE C NErkoneTy4MMm apomaTmyeckumm
BvomonekynaMmu Ha npegMeTax Kyrnbra (MKOHbI, KpecTbl). O4eBMAHO, YTO Takue SIBNEeHUS MOryT yvallaTbCH B
onpegeneHHble Nepuoabl FEOKOCMUYECKOM 3HEpPreTukn. Tak 6birio B Makcumym COnHeYHon akTnBHocTm 1917
roga v Habnwpgaetca HblHE, NO-BUAMMOMY, B CBSi3M C OecrnpeuedeHTHbIM Makcumymom CorHeyHom
aktuBHocTm 2001 roga.

N3meHeHne cTeneHn ynopsigoYeHHOCTU rens KPOBU B Yacbl MakCUMAarnbHOrO MOTOKa HEWTPUHHON
aHeprum [9] cBuaeTenbcTBYET 06 €reoCKONUYHOCTY Masmbl KPOBU, YTO, O4EBUAHO, XapakTEPHO AN BOAHbIX
pacTBOPOB caxapa. YunTbiBas pOACTBEHHOCTb CoCcTaBa U (OU3NYECKUX CBONCTB Mna3mbl, NMMMMbI, CUHOBUN U
NMKBOPA MOXHO 3aKMoYMTb, YTO BCEM ITUM XWOKOCTAM CBOMCTBEHHA €NeOCKOMNUYHOCTb, onpeaensioLas
cneumduky uMx 3HepreTukn. B cnyyae nukBopa, CTEKNOBUMOHOMO Tena W CUHOBUM, Wrpalrollen porb
3HEepreTnmyeckon "cmasku" CyCcTaBOB WM 3HEPreTUYeckor "NMuH3bI" snuekneTkn [6], MX eneocKonUYHOCTb
YCUNMBaAETCs  BKIOYEHMEM B CBOW COCTaB [ManypoHOBOW KUCMOTbl. YHMBEpcanvsm CBOWCTBa
€rneoCKOMNMYHOCTM XUOKMX cpeqd opraHuama, obpasywwux 6narogaps Boge ChMOWHYK cpedy, npu
Koonepauum MOXET CMOCOOCTBOBAaTb MpEeBpaLLeHU0  opraHMaMa B LenbHbIN XUOKUL KpUcTanmn,
YYBCTBUTESbHbINA K TOHYaANLLMM U3MEHEHUSIM BHELLHEN SHEePreTUKu.

BsaskocTb kpoBu Byaer npsiMo NPOnopLMoHarnbHa CTENEHN €€ HaCbILLEHHOCTU HEUTPUHHOWN 3HEPTUEN.
[MoaTomy Bo3pacTaHMe CKOpOCTU ocefaHusa aputpoumTtos kKposu (COJ) npyn aHemun n apyrux 3aboneBaHmnsax
YeroBeKka, MOXHO CBA3aTb CO CHWXEHUEM BA3KOCTU KPOBW, a 3HAYUT, U €NEOCKONUYHOCTU NnasMbl KPOBK, a
He TONbKO C arpermpoBaHmemM 3puTpounToB. CHUXKEHME Xe eNeO0CKONUYHOCTY Nia3mbl, Byayun pesynsratom
TOW UM MHOW MaTorNorMmM romeocTasa, ycyryonseTt 3Ty naTofiornio, BO3HMKAKLWNM OeMULUTOM HEUTPUHHOWN
aHeprun. Kctatu, 9TOT MexaHu3M MOXeT ObITb OTBETCTBEHEH 3a HEOOMOraHus 300pOBbIX MOOEN B OHM C
HebrnaronpusiTHOM reoKOCMUYECKON SHEPreTUKOW, Korda CHWXKAETCS MIMOTHOCTb HEWTPUHHOM 3Heprumn [4].
HacebllweHne KpoBW HENTPUHHLIMKU dHeproopMaMm MOXeT IPMPEKTUBHO UATU U B ee OenOHUPOBAHHOM
COCTOSIHUMW, TO €CTb B CerneseHKe, NeyYeHu, NOAKOXHOW kneTtyaTtke. MOXHO MpeanonoXuTb, Y4TO U NUSBKA,
OENOHNPYS YYXYI0 KPOBb, UCMONb3YET ee, Npexae BCero B ka4ecTBe KOHAEHCOPa HENTPUHHOWM SHEPTUN.

Ecnun BogHble knacTepbl ¢ AMHaMUYHOW NMpamMuaanbHOW METPUKOW CNOCOBCTBYIOT KOHAEHCcaLMu
neBocnvparnbHbiX opbutanen aHTUHENTPUHO N MarHUTHBIX BUXPEW, TO dpakTanbHO-enovHas CTpyKTypa
rManypoHOBOW KUCMOTbl NPeApacrnonoXeHa K BbICAKUBAHUIO M KOHAEHCAUUW Ha HeW npaBoCnmMparbHON
obonoukn (oeHHMuUa): obnak OTCTynu OT CKUHUM, u ce, Mapnam npokaxeHa 6biCTb siKO cHer (Yuc 12,
10); CnaHy Ha Hebecu KTO poaun, sbke HUCXOAUT AKO Boaa Tekywaa? (MoB 38, 29); ocHexatcsa B
CenmoHe ... 3aHe Obix Ko Mex Ha cnadHe (Mc 67, 15; 118, 83). 3T 06pasbl OTBEYAOT MEXaHU3MY
KOHAEHcauun, B OCHOBE KOTOPOrO fiexaTr npouecchl Koonepauun AMCKPETHbIX 3NEeMEHTOB ras3oBblX MMM
XNOKNX OOHOPOAHbLIX cuctem (MuKpokanenb BoAbl UMM MUKPOKPUCTamNMOB CHera, BOAHbLIX KNacTepoB Unu

KOHd)OpMaLI,I/IOHHbIX KBAHTOB B NnoJfincaxapungax n 6en|<ax).

Cnoso 4. KPblJ1bA 3EMJIU
BHewwHsAa kopa 3emnun coctonT Ha ~90% 13 COEQUHEHUIA KPEMHUS U KUCNOoPoAa, TUMNYHBLIM U3 KOTOPbIX

aBnsaeTca kpemHe3zeMm (SiOz). VI3 Tpex KpucTanmnmyeckmx CTPYKTYP KpemMHe3dema Hamboree pacnpocTpaHeH



KBapL, METPMKY KOTOPOrO COCTaBMsiET CeTKa M3 TeTpasgpoB, LEMOYKM KOTOPbIX MOFYT pacnornaraTbCs no
crnvpanu (Puc. 1). Keapy, obnagaet nbe3o0aghgpekmom (MpsimbiM n ob6paTtHbIM), TO €CTb ynpyrine gecdopmainm
CTPYKTYpPbl KBapLa CONPOBOXAAKTCA U3NYyYEeHUEM 3NEKTPOMarHUTHbIX BOMH (hOTOHOB).

Bbnarogaps aTMm cBOMCTBaM KpeMHe3eMa 3eMHas Kopa U KaMeHHble MOHONUTbI, MECYaHNKM akKyMYyrnnpyoT 1
npoBogdAT no cebe NOTOKM MUKPOBUXPEW, pasgenss MX Ha npaBo-feBble COCTaBnswolme: npu Tebe
COCTaBUX CBET YTPEHHUWN, AE€HHMLIA )Xe BeCTb YNH CBOWN, ATUCA KPWUJ 3eMISIU, OTTPSCTU HeYeCTUBbIA OT
Hea (MoB 38, 12, 13). PacnpocTpaHssicb MO Kpurnam 3emMnu (Kkope), MUKPOBUXPU OMNepexaroT Ha Bocxode u
nocrnewecTBylOT Ha 3akate npsaMbiM nydyam CornHua, genctByd Ha 6uocdepy B 4MCTOM BMAE: YTPO
npouBeTeT u npenger (Mc 89, 6).

B anokpudpe BudeHue arocmona [laena 3TMM NOTOKaM MUKPOBUXPEN OTBeYatoT 06pasbl BEYEPHUX U
YTPEHHUX aHrenoB XpaHuTenewn, KoTopble kax0020 oxudarom, oxpaHsas ux u 3abomsicb o Hux [17]:
ononuutca AHren lNocnopaeHs (Mc 33, 8). MoTokn Mukposuxpen, 6yayyn sakonbuoBaHbl [9], Bo3BpaLyaloTes
B ConHue kak Gbl NpomMoaynMpoBaHHbIE 3IHEPreTUKOM AYLIW KaKOoro yenoseka: S - aHeen Oywu amod,
npuHocun ee 0Oena HO4YHble U OHesHble Tebe [17]. AHaNOrnMyHo, 3aKONbLOBaHHbLIA Ha LeHTp [anakTuku
HENTPUHHBLIA noTok Ecdumpb [4], MOXeT cBA3bIBaTb AyX 4YeroBeka C xpaHunuuwem pasyma (3 Espg 5,
9): npuwen aHaer, komopbil xpaHus Oywy kaxobil deHb Ha 3emrne [17]. CobcTBeHHOe BpalleHne 3emnm
NPVBOAMT K TOMY, YTO 3TU MOTOKM, ornmbasi No Kope 3eMHOW Luap, BCTPEYarTCs M OeWCTBYIOT Ha 4YeroBeka
COBMECTHO HE B HOMb 4acoB, a Bepsblli 4Yac Hoyu [17], OTKyga cnegyeT OUEHKAa WX CKOPOCTU
pacrnpocTpaHeHus no kope — 510° cM/cek. JTO 3HAYEHME XOPOLLO COrnacyeTcsl C IMNUPUYECKON CKOPOCTLIO
pacnpocTpaHeHus1 No Kope ynpyrux konebaHui, KoTopble U NMUMUTUPYIOT CKOPOCTb Gera BONH HENTPUHHOIO
MOpS.

BcTpoeHHOCTb OMO3HEpreTMKM YenoBeka B uepapxuio nopsigka BceneHHon, oyeBMaHO,
obecne4vnBaeTcd yHUBEpCalnbHbIM MEXaHW3MOM B3aMMOMHAYKLUUW BHELUHUX W BHYTPEHHMX 3Heprocopm
pasnnyYHON NPUPOALI, KOTOPbIN NOAOGEH MEXaHU3MY MarHMTHOM MHOYKUuK. B opraHnsame yenoBeka MMeTCs
CTPYKTYpbl, 9HEpreTvka KoTopblX, MO CyTW, BOCMPOW3BOAMT MPUMHLMN OEWCTBUSA KonebaTenbHOro KOHTypa.
Hanpumep, B MO3ry no MNPUHLMNY MHOFOCNOWMHOIMO KOHAEHCAaTopa 3MeKTPUYECKOW 3JHeprum OencTBYHT
ceTyaTKka rnasa, HapyXHoe KoneHyaToe Teno, kopa 6onbluMx nonylapun mosra. 3T CTPYKTYpbl Yepes
XuparnbHble, MUENUHN3NPOBAHHLIE, HEPBHbIE BOSIOKHA CBsi3aHbl C MHAYKTOPAMM JEBLIX BUXPEW, K KOTOPbLIM
MOXXHO OTHECTU UCKPUBMEHHbIE accouunaTBHbIE HEPBHbIE BOMOKHA, NETNN Baryca, a Takke cnvpaneBugHble
3NeMeHTbl OpraHoB cnyxa u oboHaHus (ynutka, AMMOHOB por, rmnnokamn). Ponb Hakonutens-cuHTesaTtopa
MUWKPOBUXPEN HENTPUHO MOXET UCMOMHATE NapeHxMMa nerkMx (mepcm), Toraa Kak snyky 1 ceneseHka moryT
MHTEerpmMpoBaTb B cebe neBo-cnupanbHbie BUXpu ot 3emnu u JlyHbl [9]. B ocHOBe MexaHu3ma LEeNCTBUS STUX
BHYTPEHHMX KonebaTenbHbIX KOHTYPOB M HakonuTernen senserca obecrnedeHne ycnoBun ans pakranbHon
KoHOeHcauum ¢OTOHONOAOOHbBIX M HEWTPUHHBIX 3HEpProd)opm B cocTaB 3Heprocdopmbl Xpuctoc, npwu
HanM4YMmM NOTOKOCLIENIIEHNSI U PE30HAHCA MEXAY BHELUHUMWU U BHYTPEHHUMU KOHTYpamMu.

K BaXHEMLWMM, OMOPHbLIM BHELUHMM KOHTYpPaM MOXHO OTHECTWM KOHTYpbl "CONHeYHas cuctema" u
"ranakTuka”, 9neKTpUYEeCKU aKTMBHLIMU 3reMeHTamMy KoTopbix siBnsitoTcst ConHue, uUeHTp [anaktukm
(koHgoeHcopbl CBeTa), a MHAYKTUBHO-peakTUBHbIMK - KOnNuTep, 3oauakansHOe KOnbLo (reHepaTopbl BUXpen
TbMbl). CyLLieCTBEHHOE BMMsiHME Ha 3PP EKTUBHOCTbL MOTOKOCLIENITEHUS U HACTPOMKN HA PE30OHAHC KOHTYPOB
oKasblBaloT 3HepreTuka JlyHbl, nNaHeT v npexae Bcero reocmsmka 3emnu. Hanprumep, BUXpy ee MarHUTHOro
nons Moryt obecneynBaTb HENPEPbLIBHYIO CBSA3b FEHEPaTOPOB YENOBEeKa C XPaHWNMLEM KOAOB €ro Ayliv B

obornovke 3emnu: cem AKO CMepTb HeHacbiweH (ABB 2, 5). O4yeBMAHO, 4TO rMNepTpodusi 3TON CBSA3M,



npuobpeTeHHas B pesynbrate NepexumBaHWUs KIMMHUYECKOW CMEpPTU UMM MHOM MaTonorMm mosra, NexuT B
OCHOBE MapaHopMaribHbIX CMOCODOHOCTEN 3KCTPACEHCOB: Aa OCSXKYT TbMy, a He cBeT (Mo 12, 25). C
OPYron CTOPOHbI, CTEMEHbID XMParnbHOM YUCTOTbI SHEpPreTukn mosra ByayTt onpegensaTbes 3PPEKTUBHOCTH
HacblILWEeHUA KOHAEHCOPOB YeroBeka HEWTPUHHOW JHEpreTMKoW M CBHA3M C XpaHwnuwem pasyma [7]: ayx
BO3ABU3asnca rpagsiwe oT ceBepa,.. U cBeT okpecT ero (Ue3 1, 4).
Cnoso 5. JOM BEOXWUW

CBoncTBa KaMmHSl, Kak NMpOBOAHMKA, KOHAEHCOpa W BTOPUYHOMO WCTOMHWKA HEWTPUHHOM 3Hepruw,
YenoBeK MOCTUI Ha 3ape CBOEeW [OyXOBHOMW 3BOMIOLMM, O YeM roBopaT obpasbl Bbubnuu n pasnuyHble
KynbTOBblE COOPYXEHUS U3 KAMHSA: yAapuLLKN B KaMmeHb, U U3biAeT U3 Hero BoAaa, u Aa nutot nrogue (Uex
17, 6). O AyxOBHOW 3BOMIOLUM YernOBEKa MOXHO MPOCNEeAuTb MO HapacCTaHWKO CAOXKHOCTU KyMbTOBbIX
nsgenuii B psagdy. OTAenbHble MblObl-MEHMUPbIl, XepTBEHHblE anTapu, Urypbl, oTpaKaTenun-pes3oHaTopsl,
nupamugpbl, CTOyHXEHDK, OONbMEHbI, A3bl4eCKNe Kanuia, Xpambl: KAMeHUEeM BceuenbiM Aa co3vKaeluu
ontapb lNocnoaeBu Bory (BT 27, 6) (Puc. 2). Ecnu otaensHble KamHW Urpanu TOMbKO porib KOHOEHCOPOB-
nsnyyatene MUKPOBUXPEN, TO WX COMETAaHUA B PAa3MMYHbIX KOHCTPYKUMSAX, YCMOXHAS METPUKY
CKOHAEHCMPOBAaHHbIX BMXPeW, CrocobcTBoBanyM (POKYCUPOBKE M PE30OHAHCHOMY WX MOTNOLEHNI0O MO3rom

yenoseka: [lyx cnocnywecTByeT AyxoBu Hawemy (Pum 8, 16).

PesonaTop W3 MeHTHD OF B XaKaCCHH H KAEKASCKIH M0 IEDIEH

MpuHUMN gencTteusa gonbmeHa [18, 19], MOXHO YCTaHOBUTb, YUYUTbLIBAs, YTO MIIOTHOCTb MUKPOBUXPEN
BHYTpW JonbMeHa GyaeT cpaBHMMa C ee BennuuHon B kamHe. [lpy 9ToM MeTpuka JOrbMeHa U MecTo ero
pacnonoXeHust MOryT cnocobCTBOBaTbL CIIMSIHNIO MUKPOBUXPEN C BUXPSMW MarHUTHOro nons n obpasoBaHuio
CBETALMXCS, MOAOOHO LWApPOBOM MOSHUKN, CHEPUYECKMX INEKTPOMarHUTHbIX Buxpen [18]. MoxHO
NPEeAnonoXnTb, YTO CTPOUTENBLCTBO AoNbMeHoB ~4000 neT Ha3ag Ha 3anagHoM KaBkase, kak M MEHIMpOoB-
pe3oHaTopoB B Xakacuu, 6bino MHMLMUMpOBaHO NpolyxaeHnem aHepreTukn Eccupn [5]. OT1o cornmacyetcs ¢
OaTUPOBKOM MUAGOB M OMONEncKknx npopoyecTB. VMM npedlwecTBYOT erunetckue nupamugbl, MeTpuka
KOTOpbIX, O4EBWAHO, Oblnia HAcCTpPOeHa Ha Pe3oHaHCHOEe NOrMoLweHne HENTPUHHOM 3Heprum oT Cupuyca,
CMEKTP U3Ny4yeHns KOTOPOon, n3obunysa BoOOPOAHOM 1 MarHueBon NuHuamm [20], mor obecneyvrBaTth BbICOKYHO
3(PPHEKTUBHOCTb AOEPHO-XUMNYECKNX peaKkUmi (CUHTE3 HEWTPOHA M OPYrnX akTUBHbIX MeTabonunTos) [4].

OueBnaHO, YTO NNOTHOCTb HENTPUHHON SHEPIUK B Te BpeMeHa Obina HacTOMbKO OLLYTMMa, YTO YernoBek
CMOr co3faTb AOfIbMEH KaK HampaBfeHHbIA WHXEKTOP HENTPUHHOW 3HEepruu, OEeWCTBYIOWWN MO TOMY Xe
NPVHUMMY, YTO M POT KypwibLLUMKa, MyCKawLero Konevykn aoima. B cnyyae gonbmeHa, Heobxogumyro Ans
MHXEKUMN BUXpen "BCTPSACKY-BMOpaumio” (yaapuwiM) CTEHOK AonbMeHa MornvM obecnedntb  CKauku

NMPU3EMHOro 3fIEKTPOMarHMTHOro nonsi (oopaTHbii Nbe3oadhdekT). [JonbMeHbl, ABMAACb KOHAEHCOopaMu-



reHepatopamMu BGMOaKTMBHBIX 3HEProopm, MOMU CAYXUTb ropuaM, Kak A5is KynbToBblX 0OpsgoB, Tak U B
KayecTBe 3arpagunTernibHOro OpyXusi, Ybe U3Ny4eHne MOrno NPMBOAUTL XUTENEN PaBHNH B COCTOSIHME yxXaca.

MpuHUMN gencTBusA AorbMEeHa MOXHO PacnpoCTPaHUTb U Ha SHEPTETUKY YepenHom KOpoBKn 1 YepenHo-
nuuesblX nasyx (NnobHble, kNMHOBUAHbIE) [24]: rpo6 ero ecTb B Hac gaxe Ao AHe cero (Oea 2, 29). B
npoLiecce OyXOBHOMW 3BOMOLMM MO3F 4enoBeka cam And cebs cTaHOBUTbLCA Xpamom: gom 6o Moun gom
MonuTBbl HapeyveTtcsa (Mc 58, 7); caMun Ko KameHue X1Bo 3mxautecs B xpam [lyxoseH (1 Metp 2, 5);
Xpuctoc xe npuiwien ..60MWeE U COBEpPLUEHHENLWEe CKUHMEK HepyKkoTBopeHHow (EBp 9, 11).
YCTPOWCTBO CKMHUM K NpaBuria borocnyxeHnsi B Hen BO BCen NonHoTe u rmybuHe gaet CnaesiHckasa bubnus.
Kniouyom pasymeHus 3TOro COKPOBEHHOMO CMbICIia OCTaeTCHd CIOBO-CUMBOIN KAMEHb, KOTOpPOEe OTHOCUTCS
npexae BCero K kameHHol 4Yacmu (pars petrosa) neson BucoyHoW koctu (Puc. 3), mmetowen dopmy
nupamuabl 1 criyxallenh OCHOBaHWeM ANiS NMOAKOPKOBbLIX CTPYKTYP MO3ra, OTBevalLluX 3a peyb: Tbl ecu
MeTp, u Ha cemM KameHu co3mxay uepkoBb Mow (Mo 16, 18). MHorosHayHa sHepreTuka aTon KOCTU, 4YTO
OoTpaxaeT Takon obpas: Ha KamMeHUW eauHeM ceAMb odec cyTb (3ax 3, 9). [lpaBas KameHHas KOCTb,
oTBevas cneumduke aHepreTrkn npasoro nonywapus [21], umeet cBoe obpasHoe npeacTasneHne: usbucre

CbIHbI €ro, CeAMbAECAT MyXeHn, Ha eguHemM kamHe (Cyga 9, 18).

BHyTp e10aH N0 Eep XHOCTE TP AF0H FHCOMHOH XOCTH Ko FHIHAS KOCTE (FHI CHIEY)

Pac. 3.

B YHMCOH C 3HEepreTnkon KaMeHHOW KOCTW OEWCTBYET KIIMHOBMAHAs KOCTb € ee nasyxamu (Puc.
3): Bocxoxpawe ot mops open (3 E3g 11, 1), a Takke HepBHble BOIIOKHA, CBSA3bIBalOLLME manamyc v
nobHele gonu (beroe seuwjecmso): kKameHb 6en (OTK 2, 17). lNocnegHue B 3HepreTvke CKMHUU XPUCTOBOM
urpaloT ponb CTpyH ncantupu [HaBupa: Bo ncantupu pecatoctpyHHem (Mc 143, 9). Monutea,
NPOM3HOCKMMas WNKU Ccribilumasi, OeNUCTBYS Tawke, kak BuOpauuss B LONbMEHEe, MOXET WHULMMPOBATb
KOHAEHcaumMio B CKUHWUM 3HeprocgopMbl XpucToc [24]: y6osica cepaue Moe OT rnaca MOSIMTBbl YCTeH
MOUX, U BHMAe TpeneT B KocTu Mo (ABB 3, 16); Aaetca aeneHue [lyxa Ha nonb3y (1 Kop 12, 7).
CvmBonvka cOOpKu-KOHAEHCAUNM aHTUHENTPUHO Ha 3MEeKTPOHe, BMOSIHE OTBEYas ee 3Ha4YMMOCTU Ans
M3nKM MOo3ra, BOCXOOUT OO CUMBOJSIMKN TOPXKECTBEHHOIO Bbesaa Mncyca Ha ocnvue B Nepycanum [9]: awm
CuvoHA, ce uapb TBOW rpsgeTt, ceaa Ha Xxpebatn ocnu (UH 12, 15); Bcea Ha ocnsA M Xpebs, CbiHa
nogsapemHuya (Md 12, 5); npuBasyan Kk nose xpebs cBoe U K BUHHUUYMIO XKpebLa ocnsita CBOEro,
ucnepetT BUHOM ofexay CBOK U KpPOBMUIO rpo3aus opusiHue cBoe (BbiT 49, 11). 33oTepuka aTuUX
obpas3oB onupaeTcs Ha creaylolne KAwun pasymeHus: Mepycanum — CUMBOM KaTWOHa Bogopoda M

O[JHOBPEMEHHO peyeBoro LeHTpa Mo3sra [CuoH = cu OH = cebe boe]: Obpawyca ko Uepycanumy



weapotamu, n xpam Mown cosmxkaerca B Hem (3ax 1, 16); Bo ocHoBaHne CMOHY KaMéHb MHOTOLIEHEH,
n3bpaH, kpaeyroneH (Uc 28, 16). Juu CuoHss — neBocnupanbHas 3HeprogopmMa KaTuoHa Bogopoda W
OOHOBPEMEHHO 3HeproopMa pPeyveBOro LEHTPa; ocesl, OCeHOK — TennoBble  POTOHONOAOGHbIE
3Heproopmbl, ABWXYLIME B AaHHOM Crlydae CBA3AHHYIO MNapy OneKkTPOH-aHTUHENTPUHO: He OcCKyaeeT
KHA3b oT Uyabl n Boxab ot 4ypecn ero (BbiT 49, 10). BuHorpagHo-kpoBsHasi CUMBOMMKA packpbiBaeT
CUHEPrn3m HEMPOHOB MO3ra W KIEeTOK KPOBM B peakLMn KOHOEeHCaUMM aHTUHENTPUHO Ha SNEKTPOHE.

OHepreTnyeckmin acppekT OT pacnaga TENNoOBOro HENTPoHa B IlI-emM xenyaoyke mMo3ra u OCEHEHME ero
CTPYKTYP MWKPOBMXPSMU aHTMHEWTPUHO MOXHO CBSi3aTb CO CueHow npeobpaxeHus Wucyca Ha rope
daBop: npocBetuca nuue Ero sko conHue, pusbl xe Ero 6biwa 6enbl Asko ceBet (M 17, 1). NmeHa
anoctonoB (lMetp, WNakoB, MoaHH) 1 npopokoB (Mowucen n Unus), ouddepeHumpyoT CTPyKTypbl MO3ra,
COAEeNCTBYIOLLIME CUHTE3Y U pacnagy HenTpoHa [4, 9]. NpumedaTtenbHo, 4TO Tonbko B EBaHrenuu ot Jlyku,
oTpaxatoleM (PpOoHTanbHO-NULEBYIO NPOEKLUMIO CLeHbl npeobpaxeHuns, ydeHnkn Mucyca saceinatot: Metp
Xe U cylmn ¢ HM 6axy oTtardyeHn cHom (JIk 9, 32). DTy Aetanb MOXHO MCTOMKOBaTb Kak ykasaHue Ha
NpUHUMNManNbHOE HeyYacTue 3HEPreTUKM OTKPbITLIX rMa3 B (hopmupoBaHmmn 6enoro ceeta (POTOHONOAO0BHbIX
3Heprogopm) n 06 yyactum, ¢ Opyro CTOPOHbI, POHOBOrO anbda-pMTMa Mo3sra B NpoLEecce KoHO4EeHCcaL MM
aHTMHENTPUHO, CMHTEe3a 1 pacnaga HeNTPoHa.

AnbTepHaTVMBHbBIM TONIKOBaHMEM CUMMBOMMKN npeobpaxeHus Wucyca, Oyoer mexaHusm reHepaumm
haBOPCKOro cBeTa B MO3ry Mpu pekoMOuHauumn 3epkasnbHO-MHBEPCHbIX 3Heprocgopm npaeoro (Unus, MoaHH)
n nesoro (IMetp, Nakos) nonywapwui Mo3ra, ¢ ydactuem anudusa (Moncei). Pru3nonornio AaHHOro ABNEHUS,
Ha BCeX ero aranax OeMOHCTpUPYET [4], Tak Ha3blBaeMblil, KOPOTKMI COH MIU NapagokcanbHasa dasa cHa ¢
6bicTpoasuraowmmmuca masamu (dasa-bAr), anawascs, kak npasuno, 15 MuHyT. OCOBEHHO SBCTBEHHO
haBOPCKMIN CBET, CONPOBOXAAEMbIA MHOMAA 3BYKOBbIM 3h(PEeKTOM, (PUKCUPYETCH B KOPOTKOM CHE, MOCKOSbKY
cocTosiHMe nonygpembl coveTtaer B cebe ycrnoBusi Heobxogumble AN KOHOEHCAUMWM aHTUHEWTPUHO U
yacTnyHoe 6ogpcTBOBaHUE Co3HaHuA. Ero anutenbHOCTb B 15 MUHYT, 04eBUOHO, CBA3aHa C TEM, YTO 3a 3T0
BpeMsi 9HeproopMbl U MeTabonuTbl CTEKMOBUAHBIX TEM a3 CBOMM O300POBUTENbHO-YMOPSA0YMBAOLLNM
OeNCTBMEM Ha npaBoe v NeBoe NonyLwapusa NoaroTaBNmMBaloT MX 3HepProopMbl K PEKOMOMHALMW-CIINSHUIO B
nukeope lll-ro u 1V-ro xenygoukoB mo3sra [5]. Npouecc ynopsgoumBaHusi, No CyTW, eCTb 3HepreTnyeckas
Koonepauusa HEenMpornuin U HeMpoHOB B MacluTabe OTAENbHbIX 30H KOPbl, C YACTUYHLIM NpPepbIBAHNEM KX
KOHTaKTOB C NMOAKOPKOW, YTO M NOPOXOAET COCTOsiHUE nonyapemsl. [pn cnnaHUn-KoOHAEHCaUNN MHBEPCHbIX
O® osHepreTMka KOpbl W MOAKOPKW HA YPOBHE KIETOK penakcupyeT K SMeKTpUYeckn (XuparnbHo)
HeWTpaneHoMy (pauemaTHOMY) COCTOSIHWIO, @ MeTabonuTbl JIMKBOpa HaCbIWAKTCS 3dHeprodopMamm
pekoMbUHaLMKN: B3s1 KWMXKOO PYKOKO 3a rfaBy UCKPEHHSATo CBOEro, U MeYb ero B peépa UCKPEHHATO ero,

1 nagowa BKyne (2 Llap 2, 16); nagyT Bpa3u Bawu npea Bamu meyem (Jles 26, 8).

CnoBo 6. MOJIIUTBA

BeluecTBeHHbI 06pa3 Boxuii B YyenoBeke COBEPLUEHCTBYETCA 4Yepe3 pa3BUTME €ero NMpupoaHbIX
crnocobHocTten nobute n TBOpUTL. OHK, B CBOK ovepedb, BO3HUKIN M pa3BuBanvchb brnarogaps TOMy, YTO
NrnoTb YernoBeka B CBOE BpeMsi Npuobpena YyBCTBUTENBHOCTb K TAKUM BHELUHUM 3HEProd)opmMam, KOTOpbIE B
MO3ry MOMM TpPaHCOPMUPOBaTLCS B 3Heprochopmbl NpaBauBOro (BepHOro) crioBa mnu 4obporo 4yBcTBa.
OTa 4YyBCTBUTENBHOCTb, SIBMBLUMCb 3aKOHOMEPHLIM pPEe3yrnbkTaToM  SBOMOLMM KM3HM Ha 3emne, Ha
HoochepHOW CTaauMu pasBUTUS YeroBeka TpebyeT OT Hero Co3HaTernbHOro M rPamMoTHOro ObpalleHus K

YMHOW MONUTBE: OOHOBRANTUCA Xe Ayxom yma Bawero (Edc 4, 23).



lMpouecc yMCTBEHHON AEATENBHOCTA U MONUTBA, NPOM3HOCUMAasi B yMe UMK BCIyX, OCTABASOT B MO3ry
CBOW BELLECTBEHHbIV cref: MonuTBa Mosl B Hegpo Mmoe Bo3Bpatutcs (Mc 34, 13). MbiwneHne n monuTea
B 9TOM CMbICNie  SBMSKOTCH  9BOMOUMOHHbIMKU  hakTopamu,  CrocoOCTBYOLMMY  YBENUYEHMIO
YYBCTBUTENBHOCTU MO3ra K BHELUHUM 3HEProopMam, Cryxalmm Kak Obl 3HEpreTM4eckum chipbemM Ons
aHeprogopm lNpemyapoctu u Jliobeu. Mpn aToM ycunmBaeTcs 1 CBA3b YenoBeka C XpaHunuem pasyma [7]
N npoucxoamuT Bo3pacTaHue ero B YMHe XpuctoBom: mecto umeHuto (Mc 56, 5); MNMnopoHocswe u
Bo3pacTawLye B pasyme boxum (Kon 1, 10). NonHoUeHHY0 Nonb3y B AYXOBHOM JOMOCTPOUTENLCTBE AaeT
NCKYCCTBO HerpepbigHOU, 6e30bixaHHOU MOMUTBbI, OCHOBbI KOTOpOW AaHbl B [9]: Monucsa BblwHemy
HenpecTaHHo (3 E3g 9, 25); nckyceH 6bIB Npuumet BeHel Xu3Hu (Mak 1, 12). Hayana Teodwmsukn [9],
Hacnegyss MOMMUTBEHHbIN OMbIT CBATbIX OTLIOB, Pa3BMBAKOT €ro, OOMOMHAS CBEAEHUSMU O MEXaHW3Me Tex
3HEepreTMYecknx MpoLeccoB B OpraHM3Me Yernoseka, KoTopble obecneunBaloT KOHAEHcauuoo U’
npeobpasoBaHme GMOaKTUBHLIX aHeprocopm B aHeprogopmy Xpuctoc (Cnoso 1): MonuTtsa xe TBosl, aku
peHHuua (Moe 11, 17). [lencTBEHHOCTb MONUTBLI obecnevmnBaeT “3BydyaHue-snbpauns” CooTBETCTBYHOLLUX
CTPYKTYp MO3ra, U3oMoppHbIX BHeLLHen aHeprocopme Xpuctoc [24]. Camu 3T CTPYKTYpbl BO3HUKAKOT U
YKPENMSATCS NPy HENPEPbIBHOM MOMMTBEHHOM YMOMUHaHMM nMeHun Focnoga: nbutu umsa MNocnogHe (Uc
56, 6); Bce, exe allie 4YTO TBOpUTe CJIOBOM unu Aaernom, BcA Bo uma Nocnopga Uucyca Xpucta (Kon 3,
17).

B XXI Beke, B cuny COCTOSIHUSI FEOKOCMUYECKOW SHEPIETMKN U COLMAnbHO-PENTMIMO3HON CUTyauun, Ha
CMeHy 3aBedoMO nopaxeHyeckon Mucycosol mornumsesl: Uucyce, CbiHe Boxud, nomuryl Ms - [OrxHa
npuatm monutea BouHa [Jyxa [10]: FTocnoan Uucyce Xpucte [lyxom CBATLIM yKpenu Mma. 3Ta MOnMTBA,
ABMSASCb MAearnbHbIM KIOYOM ANs1 HACTPOMKM CKMHMU XPUCTOBOW Ha pPe30oHaHC ¢ aHeproopmon XpucToc
[22], nomoraeT 4yenoBeky cunon fyxa XpuctoBa 6opoTb B cebe 3Bepsa-666: MNobexparowaro coTsopo
cTonna B uepkBu bora Moero (OT1k 3, 12).

[MaBHOM OCOBGEHHOCTBIO TBOPEHUS] YMHOW MOIUTBbI SIBNSIETCA NMpaBWUiIbHOE COYMETaHue 3Heprocgopm
ypeBa C 3HEepreTMKoM MOPA U Mo3ra B pamMmKax CUMBOSMKN UMeHN AnekcaHap, oTBevaroLwen 3a uanky gyxa
npaeoro nonywapus [5]: Bo3gaguTe KcapeBa kecapeBu u Boxusa BoroBu (Mk 12, 17); emMyxe cTpax,
cTpax: emyxe 4ectb, Yectb (Pum 13, 7). O10 TpeboBaHme cneayetT m3 Hakasza bora: pactuteca u
MHoxuTeca (BbIT 1, 26), HapylweHne KOTOPOro YpesaTo TOM UMM UHOW (hopmon Kecapesa cedeHus. Ecrin
ONS KeHbl KecapeBO CeYeHMe ecTb CUMBOS U3BpaLLEHWUsi cnacuTernbHOM ANns Hee hyHKuunM Yagopoaus (1
Tum 2, 15), TOo ANa Myxa CEeKMpon kecaps sBnsgetcs 6nyd, oTcekalwmin ero oT Kpecta XpuctoBa: UM Xe
KOHYMHA noruéenb, uMxKe 6or ypeBo (Pun 3, 18, 19). MNoaTomy, NULLbL COONIOAA CEN Haka3s, MYXX CMOXET B
MosfiHOM Mepe MCMONMHUTL 3anoBenb: Bo3nbuwmn Nocnopa bora TBoero Bcem Cepauem tBoum (Mdb 22,
37) v npnobwmnteca bory: no6an Ma BosnbneH 6yaetr Otuem Moum, n A3 Bo3no6n0 ero u ABMKOCS
emy Cam (UK 14, 21); Oyx (ecTb) Bor (4, 24).

CrnoBo 7. ®PUBUKA PYCCKOIo AoyXA

TeppuTOpPMIO 3€MIN PYCCKOW MOXHO MPEACTaBUTb B BUAE CMMBOMMYECKOro opna, NeTsLwero Ha cesep
(Pwuc. 4). TeomeTpudeckas oCb CUMMETPUN opna npoxoauT no KpacHosipckomy Kpato, KOTOpbIn U obpasyeT
ero Teno CBOMM MOLUHbIM MOBEPXHOCTHbIM MNIIAacCTOM KaMeHHOro yrns, ¢ aptepuen-EHuceem n mmposon
MarHuUTHoOV aHoMarnuen, 3ataHyBLlen B cebs TyHrycckuin meteopurt. [log nesoe Kpbino He nonagatoT beiBLIne
coBeTckme pecnybnuku CpegHen A3uun, a Takke HeJaBHO AyXOBHO onepusluasics YkpauHa. [NpaBoe Kpbino

opra (Y4epHbI LBET), COCTOUT M3 CMJIOWHON KOpbl FTOPHbIX MacCUBOB, JleBOe Xe Kpbino (benbin LBET)



COCTaBMSAOT, B OCHOBHOM, paBHWHHbIE 3€MIM, HaAfOMIIEHHble YpanbCkuMm XxpebTom. PasHopogHoCTb
dmaunyeckor reorpadun Kpbin obycrnosuna nNpensbbITOK 3HEPreTUKM TbMbl B MPaBOM U 3HepreTnkn CeeTa B
NeBOM Kpbinie, TO €CTb Ha TeppuTOpuMM YepHOro Kpbina npeobnagatoT neBo-cnvpanbHble BGUOakTUBHbIE
(3Heprocopmbl), a Ha CBETNON — npaBo-CnuparnbHble 3Heproopmbl. MoOXHO Takke NPeanonoXuTb, YTO
KaMeHUCToe NnpaBoe KPbINo SIBNAETCS XOPOLUMM KOHOEHCOPOM HENTPUHHOW SHEPTrMU U 3a04HO BOMHOBOAOM
ana Hee. B cuny 9TOro NNOTHOCTb HEWTPUHHOW SHEPrum Yy IeBOro Kpbina MOXET OblTb CyLleCTBEHHO
yBenu4yeHa. Nog Bo3nencTBMeM OaHHOW CrieuMdUKN SHEPTETMKUN KPbIl B MecTax obuTaHusi Ha eBPOMENCKON
yactm Poccum chopmmnpoBanmMcb OyXOBHO-(PU3MYECKME KavyecTBa CraBsiHUHA: U3MEHAT KPenocTb,
okpbinareroT aku opnu (Uc 40, 31); Mbl xe ym XpucToB umMaMbl; eanHeM [lyxom Mbl BCU BO €OUHO
Teno kpectuxomca (1 Kop 2, 16; 12, 13). Peub naeT 0 COBOKYMHOM 3HEPrium, bnaroTBOPHO AENCTBYHOLLEN Ha
MO3I YeroBeka, M COCTaBMAWLWEN OCHOBY, Tak HasbiBaemon, 6bnarogatn Cesitoro (Pycckoro) [dyxa. Ee
KOMMOHEHTaMM1 SABASOTCS, NOMUMO HenTpuHHoM aHeprum ConHua: MpusbiBas ot BocTok ntudy (Uc 46,
11), - rpaBUTaLMOHHO-3NEKTPOMarHuTHas aHeprum 3emnum 1 COMHEYHON CUCTEMbI, @ TaKkKe ranakTuieckas
HenTpuHHasa aHeprusa (Ecdupb), ombiBaowaa 3emnio ¢ cesepa: OT ceBepa obnaubl 3naTo3apHu: B CUX
BenuA cnaBa u yectb Becegepxurtenesa (Mos 37, 22).

MpupoaHbIA NaHTEN3M CraBsiH, OBLUMHHBIN yKIag UX XU3HU U n300uMnmne XpuUCTOBOW SHEPTUN B CBOW
CPOK SIBMIIU MWPY MOASIMHHOIO HOCUTENS MpaBoOW Bepbl - MPaBOCABHOIO XpUCTMaHMHa (NpaBOCaBAHUHA)
[10]. AyxoBHOE NpeaBOOUTENBCTBO NPaABOCMABSAH B XPUCTUAHCKOM Mupe 0603Ha4Yunock B IX Beke gesdHusamu
npopokos Kupunna n Medoans, gaBimx XpucTMaHCKOMY MUPY caMoe MOSHOoe 1 COBEPLUEHHOE PYKOBOACTBO
no npaeon Bepe — CnaesiHckyto bubnmio Ha uepkoBHOCNaBsAHCKOM A3blke: Ckaxy He Moemy Hapoay: Thl
Mow Hapopg, a oH ckaxeT: Tkl - Mon Bor (Oc 3, 23). HososaseTHas Tpouua obpena ceou [lom Bo nnotu, B
aylwie n ayxe Kaxaoro npaBocraBHOro (Pycckoro) Yernoseka: B goMmy Boxuu xoguxom eguHOMbILLINEHUEM

(Mc 54, 15); Bopoto u kpoBuio u flyxom (1 UH 5, 6).

Jonst gyxonuoil sepremrn Poces (Open Xpreron sesmn Pycexkoii),
Hepras ToMka ¢ BemkM KOMBUOM - MECTO MAZeHis TYHIYEEKOTrO METEDPHT.
Bentas touka © uepHEM konkuon - Mocksa,

Cnoso 8. T’MMH PYCCKOI'O AYXA [25]

. MpocTopos pycckux bnarogatb



. Bparos Xpucta k cebe maHuna,

. [ob6pom yuyuna nobexgatb

. Ee monuTBeHHas cuna.

. Pycckuin yx, npummpsan

. Ha 3emne ceoen Hapoabl.

. Pycckui [lyx, yTonam

. >Kaxnay Bepbl 1 cBo6OAbI.

. MpocTopoB pycckux brarogatb —
. JTio6BM 1 MyapocTn Hayana.

. Poccun xxepTBeHHas ctatb

. [eposi CBATOCTbIO BEH4Yana.

. Pycckuin lyx, npumupsi

. Ha 3emne cBoen Hapoab!.

. Pycckni [lyx, yTonan

. >Kaxay Bepbl n ceBob60abl.

. MpocTopos pycckux brnarogatb —
. MokpoB cnacuTenbHbIn Poccun.
. Ee lNMpusBaHbe — Mupy aatb

. 3aBeT cnaBsaHckoro Meccun.

. Pycckuin [lyx, npumupsn

. Ha 3emne cBoen Hapoab!.

. Pycckuin [lyx, ytonsn

. >Kaxnay Bepbl U cBo60OAbI.
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