Cmorpum Mosrom! Hacts 3.
YBuaers npouuioe, HacTosee, Oyayuee.

Ycerpemucs braras Meiciib Most B HeropouHoe Oyayiiee,
N60 Tam €€ COBEPIIEHCTBO U BEYHOCTb.
Makos b.B. [IpoBuaenue No7.

Kak 05 3T0 He TIpeACTaBIsIIOCh (PAHTACTUYHBIM ISl TPAAULIMOHHBIX MAaTEPUATHCTOB, HO JIOKHO
Ka)KyILasicsl HEBEPOSATHOCTD Npejicka3zaHus «Amnokanuncuca» MoanHa 3naToycra o TOM, «4TO
BpPeMeHH y:Ke He OyIeT» NHOH pa3 MOATBEP)KIAETCS B HBIHEIIHUX YCIOBMSIX Kpaxa 30pOBCKOI
Cucremsl YipaBieHusl, KAK MUHUMYM, Ul OTAEJIbHBIX UHIUBHJIOB.

Koneuno, kamenHsie 3epkaiia ropsl Kaiinac, onucanasie IpHcToM MysganeBbiM, - 3TO JAJIEKO
HE «KPUCTALTMYECKUA HEOECHBIN CBOI» U3 mpopoyecTBa MoaHHa AHTHOXHIICKOTO, OHU
COBEpUICHHO APYrux pa3Mepos, oT 800 MeTpoB 10 MOYTH JIBYX KuiioMeTpoB. Hanbomnbine
"3epkajnia" — 3TO IJIOCKKE CKJIOHBI 3alIaJIHON U CEBEPHOM CTOPOH I1aBHOW nupamuasl Kainac,
UMEIoIIe YETKO BOTHYTYIO (GopMy, pa3MelIEHHbIE ONpeAeIeHHBIM 00pa30M M0 OTHOIIEHHUIO
IPYT K IpYTy, BbIcOTa Kaxa0ro u3 Hux — 1800 MeTpoB, HO ¥ OHU CTIOCOOHBI U3MEHSITh X011
BPEMEHH B JIOKAIIbHOM IPOCTPAHCTBE.

XO0Ts1 OCHOBHOM Harpy3Kkoi 3Toro orpoMHoro noazeMHoro Komriiekca, KOTOPbIi COIEPKUT
4828 nupamuz ¢ riayouHoi 3aneranus 10 12880 MeTpoB, OKa3bpIBAE€TCS UCIOJHEHUE IOPa3io
0oJiee BaXKHBIX (PYHKIUH:

- kak Cucrembl YpaBlieHUs: BCeMU OUOCTPYKTypaMu Ha 3emiie,

- kak Komruiekca YnpasieHust 1 KOHTPOJIst Bcex Ouoctpykryp. [11].

B nepuon ynpasnenust uHTepBeHTCKON CrcTeMbl Bes MH(OpMAaLMOHHAST KOPPEKITHS
IIPOrPaMMHBIX IIPOLIECCOB OCYILECTBIUIACH ¢ TpUMeHeHneM «bompmioro u Maoro» 3epkan YK
Kaitnac-1 u Kaiinac-2 u ux tpancnsatopos, nuatepBeHTckux YK Kaskas, YK Ansnel u YK
Kamudopuus u ux tpancistopos (1o marepuanam ODY).

Opnnum U3 npumepoB BozaeiicTBus 3epkasl Kommekca Kainac no n3smMeHeHHIO X0/1a BpEMEHH
ABJISICTCS HETIOHATAs! CMEPTh YETHIPEX aJIbIIMHUCTOB, KOTOPBIE BO BPEMsI DKCIIEAUIIUU COLLIIU C
YKa3aHHOM CBAILIEHHOM JOPOTH, a MOCIIe BO3BPALEHU 3a OJUH I'OJl TOCTAPEIN U YMEPIIH.
EcrecTBeHHO, MEAMIIMHA HE CMOIJIa YCTAHOBUTD IIPUYMHY UX CMEPTH, KaK, BIIPOYEM, U CAMU
3epKaJa IoKa 4TO OCTAKOTCS 3araJKoy Uil TPAJUIMOHHON HAYKH.
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N3BectHBI M O0JICE TPArn4eCKue Cirydan «MrHOBCHHOI'0» CTApCHUA, TaK Ha3bIBAEMBIM
«TAJKUKCKUH BapHuaHT», KOTAa 3-X neTHHi pe6éHOK BBITJIAACIT APAXIIBIM CTAPUKOM. BCé, qTo
cMorJia CACIaTbh HBIHCIIHAA MCOAUIIMHA B HO,I[06HBIX ClIy4dasx, TakK 3TO CO6paTL CTaTUCTUKY U



MPHUIYMaTh Ha3BaHUE OOJIC3HH — MPOTEPHS, OT IPEBHE - TPEUCCKOTO SI3bIKA, BUIUMO, YTOOBI
HUKTO He gorajgancs. [12].

CoOpaBiu cTaTUCTUKY, 0KOJIO0 350 cydyaeB Mporepuu y AeTel M B3POCIBIX, «IPO(PEeCCHOHATBI
OT BpaueBaHMs CAEJAIN BBIBOJ, YTO IPUYUHOM SIBIIETCS penyaiimii renernyeckuii gedekrt. To
€CTb, KaK, HallpUMep, y TeX ke YEThIPEX PE3KO IOCTAPEBIINX AJIBIIMHUCTOB, OOBEANHUBIINXCS
IS TyTenecTBus yepes 3HameHuTyto "Jlonnny Cmeptu" Ha BeicoTe 5680 METpPOB 1O IPU3HAKY
«PENKOro reHeTUYeCcKoro AedeKTa», 1 OJHOBPEMEHHO COILIEIINX CO CBSIILIEHHON TPOIIBL.

Onnako Anekcannp MuxaitioBud XaThI00B W3JIaraeT NPUHIMITHAIBLHO HHYI0 HAYYHYIO TEOPHIO,
IJie TJIaBHBIM UCTOYHHKOM Tpobiem siBisiercsa CounHlle, Kak uyxepoanas Cucrema YpaBiieHUs,
tounee Hancucrema, kak Obl BMEHUBIIIAS COOCTBEHHOE BpeMs B mpezenax Bceil ComHedHOoM
CUCTEMBI, B c(hOpMHUPOBABIIIasi CBOW ATAIOHHBIN TaKT BpeMEHU (Ha3BaH CEKYHJI01), KOTOPBIN
o0ecrieunBasICs M 3aaBaJicsl KOJIeOaHEeM 3aps/I0B M0 TpaHsIM dHepreTndyeckoi pemérku Cs 137
(mar. Caesium), OTHOCHTEJIBHO KOTOPOTO (TaKTa) CHHXPOHU3UPOBAHBI BCE OOMEHHBIE MPOLIECCHI
OMOCTPYKTYp, IPUIEM IS JIFOJIH NCXOAHBIA TaKT ObLT ycTaHOBIEH B rpanunax ot 1.0007 mo
1.24 cexyH/bl B 3aBUCUMOCTH OT reHoTUIa. OTHOCUTENIBHO 3TOI0 MHTEPBEHTCKOT'O 3TaJJIOHHOTO
TakTa KoJjeOaHmii 1 ObUTa BMEHeHa Moiennb BpeMeHn 60x60x24 co BceMu COOTBETCTBYIOUIMMU
BpPEMEHHBIMH NPUBSA3KAMHU, B TOM YHCJIE U BpalleHue 3eMJId BOKPYT CBOEH OCH.

CamM TakT BpeMEHU MOXKET KoyieOaThCsl B 3aBUCMOCTH OT BHEIIHUX YCJIOBUH, B YACTHOCTH, OT
TeX ke YEPHBIX MATeH Ha CoJHIle, KOTOPbIe MOT'YT MOSBIATHCS U OT HEPEAKO MaJlaloIUX Ha HEro
METEOPHUTOB, CO3/IAIONINX 00JaCTh C MOHIKEHHOW B HECKOJIBKO Pa3 TeMIepaTypou, 4To 1
BOCIIPMHUMAeETCs Ha 3emiie, Kak uépHoe maTHO. ATMocdepa ConHua — 3To mi1a3Ma, U BHEApEHHE
110001 MaTepuanbHON CTPYKTYpHI (METEOPUTHI MIIH, BO3MOKHO, TaK Ha3bIBAEMbIE OTPOMHEIE
HJIO pasznuunbix ¢popm) "oOBoIaKHBaeT" y4aCTOK IUIa3MBI JI0JIEKadIPAIbHON CTPYKTYPOM, TO
€CTh IIPOU3BOUTCS 0YaroBasi MaTePHAIU3ALUS IUIa3MbI C PE3KUM CHIDKCHUEM TEeMITEPaTyphI.

JIro6oe Takoe MATHO MEHsIET 00K MoTeHIran 3apsaa 128 okTaBbl 1 Bo Bceld CoTHEUHOM
CHUCTEME HapyLIAKTCsl HOPMAJIBHBIE YCIIOBHS CYIIECTBOBAHUS TaKTa BPEMEHH, XOTS B 3TOM
cllyyae UCKaXeHHs OyIyT CpaBHUTEIbHO HE 3HAYUTEIbHbIC, IBEHIIAPCKHUE Yachl MOTYT
OTCTaBaTh MAaKCUMyM Ha 2 - 3 yaca B CyTKH. Ho Ipu 3TOM NpOUCXOAAT NCKaXKEHUS CBSI3H,
HapyIIeHUs OOMEHHBIX MTPOLIECCOB U MHOTHE JAPYTHUe HEOKUJaHHOCTH.

Boob6ie, 0 HeoOBssCHUMBIX Haykou cTpaHHOCTsAX ¢ ConHileMm, o rurantckux HJIO B ero
aTMoc(depe B MIHTEpHETE MOKHO HAlTH Maccy pa3IM4HbIX MyOauKauui, naxe AHHa YarnMaH B
CBOEH MporpaMmMe o «TaifHax» HeJJaBHO MOBEaIa JOOOIBITCTBYIOLUIUM O MIPEJICTOSIINX YKacax
ru0eu BCEero KUBOI0, O TOM, KaK COJHIIE MUTAET, TACHET, ABOUTCS, TPOUTCS, TOTOMY YTO,
AKOOBI, UX (COJIHII) MOXKET OBITh MHOTO, BIUIOTH J10 12 mTyk. Kak Buaum, Ha ¢poHe
CTECHHUTEJILHOTO (MJIU «TTTyOOKOMBICIICHHOT0») MOJTYaHUsI HBIHEITHEH TPAIUIIMOHHOW HAYKH
IIPOJIOJKAETCS YCUIIEHHOE HATHETaHHUE ITAaHUYECKUX CTPAXOB CPEIU JIFOAECH pa3INuYHbIMU
«TpeAcKa3zaHusIMn» OyAyIIMX KaTaKJIM3MOB, OJTHUM CIIOBOM, OIISITh ATIOKAJIUIICHC, TOJIBKO B
HOBOM BepcHH, IPUUEM HE XyXkKe, ueM y Moanna 3naroycra.

OpnHako pealibHast CUTYyalus ¢ ATTIOKAIUIICHCOM COCTOUT B TOM, 4TO 24 nekabps 2012 roxa Ob11
OTKJIFOUEH KOHTPOJIb U Tojiiepkanue Takta konebanuit (1,0007 cex.) ot crapoii CucteMbl
VYmpasnenus (Kommiekc CTOyHXEHK).

A 25 nexabps 2012 roga B 01.15 BKi1r0u€H HOBBIN KOHTPOJIb U MOJ/IEpKaHUE TaKTa KojaeOaHHi
(1,008 cek.), koTOpOE U SABISAETCS HCTUHHBIM BOCCO3/JaHHBIM BpeMEHEM 3eMIIn Ha e€ epBoM
9Tare MUBWIN3AIMOHHOTO pa3BuTus (BoccranasiuBaronuiics YK Aunrait). Dtot nporecc
COOTBETCTBOBAJI 0COOOMY B3aMHOMY TOJI0OKEHNIO 00BeKTOB Beero «Ilapana [Tnaner»! Umenno



B OTOT MOMEHT Ha BCeX IUIaHeTax «mnapaja Ilmaner» ocymecTBIeHO BOCCTAaHOBICHHUE X
UCTUHHBIX 3TAJIOHOB TakTa BpeMeHu! ViMeHHo 1o 310ii npuunne u «Kanengaps Maiis» ObL1
3aBepIlaeMbIM OTHOCUTENILHO Takoro Beenenckoro cooObrtus! [13].

Bot nouemy HOBOro Anokanuricuca yxxe He OyeT, TOUHee cKa3aTb, OH yXKe COCTOSIICS
HE3aMETHO, HO TOJIBKO JIMIIb JJI UHTEPBEHTCKOM CUCTEMBI, TPEKPATUBLIEH CBOE YIIPABIISIIOLIEE
BJIMSTHUE U OKOHYATEIbHO NOTEPSBLIEH BCIKUE BO3MOKHOCTH MOAJEPKAHUS CTAPOTO
MHTEPBEHTCKOI'0 TaKTa BpeMeHH. Tak uto, A 30poBckoii Cuctemsl Y IIpaBlieHHs, TPOPOUECTBO
Hoanna 3maroycra 0 TOM, «4TO BpeMeHH y:ke He OyaeT» OJaronoiydHo UCIOTHUIOCH, UX
nay4ybeMy BPEMEHH JCHCTBUTENIBHO OBITh YK€ HE CyKAeHO. Mup Hadai BO3BpalaThCs B CBOE
ponHoe, Co3ziareneM COTBOPEHHOE €CTECTBO, T.€. B UCTUHHO «COTBOPEHHBIN Mup»!

Uro kacaeTcs 3araJJouHOTO JJIsl TPAJULMOHHOM HayKu BOIpOCca O CllydasX «MTHOBEHHOTO»
CTapeHus, TO, KPOME BIUSHUS COJHEYHBIX IIATEH, TAKT BPEMEHH TAK)K€ TAPMOHUYHO
B3alIMOYBSI3aH C BEKTOPAMM 3apPAA0B, UX MarHUTHBIMY UMITYJIbCAMU WJIM IPABUTALIMOHHBIMU
noreHuuanamu. Kakux nmenHo 3apsnos? 3apsoB okras 512 u 128, noromy 4ro ko 3emnn =
512, 3T0 OKTaBa aTOMAapHOM CTPYKTYphI 3eMJIH, TOCTPOSHHOM Ha 0a3e J0eKadIpaabHO-
ukocasapanbHoit cTpykTypsl (AMC). A ConHiie BelpabaThIBaeT TaKT KyOU4YecKo-
teTpa’ipanbHoil cTpykTyphl (KTC), He coBMECTHMOI 1O cMBICITY ¢ 6a30BOM CTPYKTYpoOi
Kocmoca, mo3ToMy 1 BO3HUKAeT KOH(JIMKTHAsI CUTYaIUs], IPUBOSAMIAS K pa3IMYHbIM
BapHaHTaM B3aMMO/ICHCTBHI HECOBMECTUMBIX TAKTOB BPEMEHH U OCOOEHHOCTH UX
CYILIECTBOBAHMSI, YTO U SBJISETCS UICTUHHOW MPUYNHOMN TPAarMYECKUX CIIy4aeB YCKOPEHHOIO
CTapeHusl.

Kax coobmaer Anexcanap MuxaiinoBud XaTel00B B CTaTbe «XPOHOKAICYNIa», YTOObI TAKT
BPEMEHH CYILIECTBOBAI HY>)KHO UMETh MMHMMAaJIbHOE 3HaueHue noreHnuana 128 oxkrassl 21%.
Ecnu 510 3HaueHune OyieT HIKe, TO MAarHUTHOTO UMITyJIbca He OyJIeT U BpeMs Kak Obl Hcue3aerT.
Ho xorpia Ha 3emiie mporcXoaAUT HEKOHTPOJIMPYEMBIH BHIOPOC Mi1a3Mbl 512 OKTaBbl, 3TO
MPUBOJUT K Pa3INYHBIM 3P PeKTaM - aHHUTHIISLINY, CYIIEPIIO3UIINY, HOpMaIU3aluu 3apsaaa 128
okTaBbl. U eciiu BexTOpa 3apsiioB okTaB 512 u 128 coBmagarot (IBMKEHNE MarHUTHOTO
UMITyJIbCa B OJJHY CTOPOHY), TAaKT BPEMEHH COKpAIIAETCsl, M KOTJja CyMMa rpaBUTAIIMOHHBIX
MOTEHIINAJIOB 3aPsI0B IBYX OKTaB MeHbIne 123.999%, To npu TOCTIKEHNN BEpXHETO npesena 1
CeK mpeBparniaercs B 12 cek, Wi Bce 0OMEHHBIE MPOIECCHI YCKOPSIoTCs B 12 pa3, TO ecTh
yckopsiercst ctapenue. [Ipu goctmxennn 123.999% rpaBuraninoHHoro noreHuuania 1 cex
peaIbHOTO BPEMEHHU MPEBPALIACTCSI B COTHH JIET, UTO U SBJISETCS BAPUAHTOM MTHOBEHHOIO
CTapeHusl.



Ho ecnu BekTopa 3apsiioB OKTaB BCTPEUHbIE (IBH)KEHHUE MArHUTHOTO UMITYJIbCa), TO TOTEHIUAI
128 okraBbl mamaeT (MOeT OBITh U 110 (), moxydaemM MEPTBYIO 30HY, MPU MOMATAHUH B KOTOPYIO
OMOCTPYKTYpa MOXKET CYLIECTBOBATh CKOJIb YTOIHO joiro. [14].

Hcxons u3 BBILIEN3I0KEHHOT0, TAKT BPEMEHH, KapJUHAJIBHO BIHSIOIINN Ha JIUTEIbHOCTD
YKU3HU, OTIPEIETISIET CKOPOCTh MPOBEACHUS OOMEHHBIX MPOLIECCOB, UITH, YIPOUIEHHO TOBOPA,
MMEHHO HEMHEPLIMOHHAs Macca U He MaTepHalibHbIe CTPYKTYPbI, IIOKA YTO HEMOHSITHHIE
TPaIUIIMOHHON HAayKe, KaK pa3 ¥ 3aJ1al0T Ty WIH HHYIO CKOPOCTh OOMEHHBIX MIPOIIECCOB.

Huxonait BukTopoBrY Takke mucaia 0 IpUPOIHbIX TEPUOAMYECKHUX MPOIECcCax Mmepexoaa
MaTEepHH U3 OJTHOTO COCTOSIHUS WK (POPMBI B IPYTO€, IPOUCTEKAIONINE OBICTPEE HITN
MEJIEHHEE, O TOM, YTO 3TO MMEHHO OHHU PEAJIbHBI U MaTEpUaAIbHbl, UMEIOT CBOU LIUKJIbl, PUTMBI,
TakT. Ha cCKOpoCTh MpoOTEKaHus MPOLIECCOB OKA3bIBAIOT BIUSAHUE (POpPMA MAaTEPHATIBHBIX TEI (K
IIpUMEpPY, YPOBHU Pa3BUTHsI HEHPOHOB MO3T'a), KOJIMYECTBO U KAUECTBO SHEPIUM, TPUXOAAIIUX
u3 KocMoca nnm u3 okpysxkatomieit cpezpsl. [Ipu 3ToM Habmo1aeMbie M3MEHEHUS (BO3MYIIICHUS )
POUCXOAT HE TIPOCTO HA (PU3NIECKOM YPOBHE, OHH TAK)KE€ BO3HUKAIOT U HAa BCEX JPYTUX
ypoBHsX. Bo3zelicTBre NOTOKOB, UAYILIMX U3BHE, B IEPBYIO OYEPE/Ib BbI3bIBAET N3MEHEHUS Ha
MEHTaJIbHBIX, IIOTOM Ha aCTPAIILHOM U 2(HUPHOM YPOBHSX, U TOJIBKO TIOCIIE 3TOTO - Ha
¢uznveckoM. YTo 1 MPOSIBIISETCS 3a4aCTyIO KaK I'€0- U TeIN0-3aBHCUMOCTh COCTOSIHUH HaIen
IUI0TH, eciau npuMeHuTh TepmuHoaoruto HUM [entp Ynpexnaromux Ctpareruii.

[Tpuuém «MIMeHHO «Masblif KPOBEHOCHBIN KPYI» BO BCEM CBOEM coOope Ooiee MoIBEpKEH U
3aBHCUM OT IOCTOSIHHO MEHSIOLIUXCS T€IM0-COCTOSHUM, 0COOEHHO NPECTAaBICHHBIX Yepes3
COCTOSIHUS U N10Ka3aTely NPUXOJAIIMX IOTOKOB MaTEpUU MarHUTHOW SHEPTUH, UCXOIALIEH OT
CoutHIa ¥ UHBIX 3BE3/IHBIX (POPMHUPOBAHUI, OT KOTOPBIX Mbl 3aBUCUM, KaK CYLITHOCTH HE TOJIBKO
JKUBbIE, HO el U PasyMeHHO OpHEeHTHPOBAaHHbIE (KaXKIbIH U3 HAC B pa3HOM CTENEHH, JJIs
pazocTu acTposioroB)». [15].

B knure «Ilocinennee oOpaiieHne K 4eI0BEYECTBY» YIOMHUHAETCS aHATOTHYHBIN (aKT
M3MEHEHHs X0J]a BPEMEHU JIOKaJIbHOTO MPOCTPAHCTBE B LIEHTpe nupamMul. Erunerckux
(dapaoHOB M 3HATHBHIX BEJIBMOXK MOMENIANIN Mocie 0aab3aMUPOBAHUS B LIEHTPE MUPAMHUIbI, B
0co000i1 30He. B 31011 30HE (hopMOil camoiil MUpaMHUJIbI CO3ABATHCH YCIOBUS, TPH KOTOPBIX
BpeMsl MPAaKTUYECKU OCTAHABIMBAIOChH, TOYHEE CKAa3aTh OCTAHABJIMBAIUCH IPOLECCHl M3MEHEHUS
maTepuu. 1, yTo camoe nHTEpEeCcHOE, KIIETKH MyMHi, B MOMEHT UX OOHApPYKEHUsI, COXPAHSITU
3JIeMEHTHI KU3HU. OCTaTKU )KU3HHU OBICTPO MCYE3AIH, KaK TOJIBKO MyMHH BHIHOCHIIUCH 32
Mpe/esibl 3TOM 30HbI MUPAMHU/IBI.



OnHaKko, BCE ATU €TUIIETCKUE MUpaMuU/Ibl, KaMeHHbIe 3epkana Kommiekca Kaiinac caenanbl
JTABHO M OTHOCSITCS K HAIlIEMy MPOIIJIOMY, Kak Obl, HE UMesl OTHOIIEHUS K HacTosAuieMmy. Ho B
TOM TO BCE M JIETI0, UTO BBIAAOLINICA COBETCKUI acTpodusnk Hukonailt AjnexcanapoBud
Ko3bIpeB B CBOUX I'€HUAIBHBIX TEOPETUYECKUX IIPO3PEHUAX OIYCKaN IIPUCYTCTBUE IIPOLIOTO
U OyIyIIero - B HACTOSAIIEM», a TAK)Ke BO3MOXKHOCTh HAOJIIOJICHHS €IlIe HE peaTi30BaHHbIX
Oyaylmux coObITHI, ITpaBaa TOJBKO B BBICOKHMX 3aIlOJISIPHBIX IIMPOTAX, € 10 €r0 TUII0TE3e
U3MEHSETCS X0/ BPEMEHU. 3/1eCh YMECTHO OYJET BCIOMHUTh IIPUBOJUMYIO paHEE LIUTATy
Bbopuca BukropoBuua Makosa «/laneko He ciiydaiiHo y 3eMiu, Kak U 'y YenoBeka, «Mo3rn» (Kak
YacTh BEYLIET0 SHEPrONH(OPMAIIMOHHOTO PETYIISATOPA 10 MEPETOKY YIPABIISIONICH
MH(POPMAaLIMN) HaXOAATCS B BEPXHEN YaCTH «TYJIOBHUILAY.

Ho ecnu xon BpeMeHH MOKET U3MEHSThCS B 3alOJSPHBIX paiioHax (emé bexTepes xoTen NOHAThH
NPUYHHY MacCOBOTO SIBIICHUS - MepsiueHus [16] OoT ciioBa MEpENIUTCst 9TO-TO - Y MECTHOTO
HaceneHus 3a [1oapHBIM Kpyrom), eciii MO>KHO BOOUYHIO HAOJI0JaTh 3a peanu3alieit
TBOPELIKHUX IporeccoB Mo3ra 3emiu, mpocTo J00ysACh Yapyrollel KpacoTol «CeBEPHOIro
CUSTHUS», TO Mo4YeMy Obl HaM He 33{yMaTbCs O MOTEHI[UAIBHON BO3MOKHOCTH Pa3BUTHUS
MOJI00HBIX CITOCOOHOCTEH U y uenoBeueckoro Mosra!

bnaro, yto Huxounait Bukroposuu Jlesamos u ®énop Jmurpuesnuu llIkpynHes npenocraBunm B
Hallle paclopsbKeHNE HaAEKHBIM HHCTPYMEHT pa3BUTHSI Ha 0a3e yUBUTEIbHBIX TeXHOIOIHi
«CsetJI», CyTh KOTOPBIX MOXHO KPaTKO BBIPa3UTh Kak TpUNTHUX 3i1eMeHTOB Pa3BuTHs: pa3Butue
ITo3znanus, Pazsutue Mosra u O310pOBI€HHE HA BCEX MATEPUANIBHBIX YPOBHSX, B TOM YUCIE U
®IIT, 4To aBTOMaTUYECKU IPUBOIUT K YBEIIMUECHUIO CPOKA AKTUBHOM KU3HH.

Ma, n3BecTHO, yTO y*e noutu 30 ner Ha3zaa Ha J{ukcoHe ObUT HAUaT MHOTOJICTHUN ITUKJI
Uccien0BaHui «arpocTpancTBa Ko3bipeBay B Tak Ha3blBaeMbIX 3epkanax Kosbipesa.

U ecnu Ha MepBOHAYATIBLHBIX dTANax dKCIIEPUMEHTOB CAMbIM MTOPA3UTEIILHBIM SIBISUICS TOT (PaKT,
YTO JIFOAM, TOOBIBaBIINE BHYTpHU 3epKai Ko3bplpeBa, NEpeHOCUIINChH B CBOE JE€TCTBO, SIBHO
YyBCTBOBAJIM FOJIOBOKPYXKEHHUE, CTpax (3P PeKT MepsiueHus?), 4T0 0OBSICHICTCS TEM, YTO OHU
OyKBaJIbHBIM 00pa30M NOTPYkAJINUCh B SHEPTUIO, UIMEHYEMYIO BPEMEHEM, U TI0]] AEUCTBUEM ATOU
SHEPrUM OLIYIIATU U3MEHEHUS B cCaMHMX ce0e U B BOCIIPUSATUU MUPA.

To B pamkax cozganHoro B 1994 rogy MexayHapoAHOTO HHCTUTYTa KOCMHUYECKOMN
anTponoskoioruu uM. H.A. KossipeBa, Hbine AHO «Mex1yHapoiHbIN HayuHO-
HCCIIEI0BATEIBCKUI HHCTUTYT KOCMOIIJIAHETaPHOW aHTPONOIKOJIOTMY UMEHH akajgeMuka B.I1.
KasznaueeBa» (MHUUNKA nm. Axanemuka B.I1. KaznaueeBa) ucnpItTarensiMu-BoJIOHTEpaMU
HOBBIX YCTaHOBOK cTaiu 6osee 120 yenosek. Bee uccnenoBanus (He skcriepuMeHThI! )
IPOBOJWINCH MOCIIE TIATEIBLHOI0 0TOOPA KaHAUIATOB, MEJUIIMHCKOTO 00CIe1I0BaHUs U
MOJrOTOBKH BOJIOHTEPOB, MOAMUCABIINX HH(OPMHUPOBAHHBIE COTJIACHS HA MPOBEJICHHE
UCCIIEI0OBATEIbCKUX PAOOT, MO CTPOTUM HAYYHO-MEAULIMHCKUM KOHTposieM. [Ipu Takom
N0/JX0/1€ He OBIJI0 OTMEYEHO HU OJHOTO HETaTUBHOTO ISl 3/J0POBbS U IICUXUYECKOT'O COCTOSHUS
yesoBeKa pesynbrata. 00 sToM cooluraer akaneMuk Tpodpumos Anekcanp BacunbeBuy,
I'enepanbubiit aupextop u llpencenarens Yuenoro coeeta MHUUKA um. Akagemuka B.I1.
Kaznaueesa. [17].

M BCE xe Tak Ha3bIBaeMbIe «3epKasia» Kosslpesa - 9T0 1moka emé He 0340POBICHUE U HE
rapMOHHM3aINA, KAK 3TO HEPEAKO MBITAFOTCS PEICTABUTh B PA3JIMYHBIX CTOPOHHHUX
myOJIMKaluUsAX, X HeJb3s 3allyCKaTh B MACCOBOE MCIIOJIb30BAHHUE, IOTOMY YTO, 110 OIIPEIEIICHHIO
Tpodumona A.B., Ha ceroAHSIIHUN I€Hb 3TO MAJIOM3Y4YE€HHAs ICUXOCOMAaTUYECKasi KOPPEKLIUs,
HOBas, MIOKa He CepTU(UIIMPOBAHHAS METUIIMHCKAS TEXHOIOTHSL.



Ho B cBOouMX Teopernueckux uccnenoBanusax Kossipe H.A. mpuxoauni kK BbIBOJaM, BIOJIHE
COOTBETCTBYIOIIUM MaTepuanam XareiooBa A.M., B 4acTHOCTH, O BiussHUM COJHIIA HA TaKT
BpeMeHu. OH cUuTal, 4YTO y BpEMEHHU, KPOME XOJa BPEMEHH, €I1I€ CYIIECTBYET CBOMCTBO
IIJIOTHOCTH UJIN MHTCHCHUBHOCTH, 3aBUCAIIICC OT MHOTHUX O6CTO$IT€JILCTB, HaHpI/IMep, oT
npotieccoB Ha COJIHIIE U OT CE30HOB Iofla, XOTS B TPAJULIMOHHOM TOHUMAHUU CE30HKI Tojia B
KOHCYHOM HUTOI'C TAKXKXEC 3aBUCAT OT COJIHLIa. OTMC‘IaJI YMCHBH_IGHI/IG IIJIOTHOCTHU BpeMeHI/I B€CHOI71
U JIETOM, U €€ YBEIIMUEHUE OCEHBIO U 3UMOM, MPEOJIOKUTENBHO CBSI3bIBAsI 3TO, CKOpEE BCETO, €
IO JIOIICHUEM BpCMeHI/I paCTCHI/ISIMI/I u OTI[&‘ICﬁ c€ro HpI/I nx YBSII[aHI/II/I. B €0 IOHUMAaHHUHN
CHOCO6HOCTB JKHUBBIX CUCTCM COXpaHSITb W HAKaAIlJINBAaThb HpOTHBOI[GfICTBPIC 3HTpOHPIH, BepOHTHO,
U OTIpEIEIISET BEUKYIO POJIb OMOoChephl B )KU3HU 3eMITH.

Ecnu ke ydecTb, 4TO BeCEHHE-JIETHEE MOBBILLICHUE TEMIIEPATYPhl SBJISETCS CIEACTBHEM
[IPOrPaMMHOTO MOBBIIIEHUS TOTEHLIUATIOB B peléTke aTMoc(hepspl, TO, B TEPMUHOJIOTHH
KoszbsipeBa H.A., BpeMsi «pacTsiruBaercs», CTajo ObITh CTapeHHE HECKOJIbKO 3aMeuisercs. 1
HAIPOTHUB, B OCEHHE-3UMHUI NMEPUOJI TPOUCXOAUT MIPOrPaMMHOE YMEHBIICHHE TOTEHIINAJIOB
peméTku aTMoc(epsl, MPOSBIISAIONIEECs, KaK CHIYKEHHUE TEMIIEPaTyphl, YBEIMUNBAIOIIEEe
MJIOTHOCTH BpeMeHu (1o Ko3bIpeBy), TO €CTh B HEKOTOPO# CTENEHU YCKOPSAIOIIEe CTapeHue,
TOYHEEe TaKT OOMEHHBIX MPOIIECCOB.

B nro6om ciydae, kak cuntaetr TpodgumoB Anexcannp BacunbeBuy:

«C mprUMeHEeHUEM «3epKaIbHO-KO3BIPEBCKOTO TEJIECKOMay, pad0TAIOLIEro Ha MPUHIIUIAX
«KBAHTOBOW CYNEPIIO3UIMU» U TPAHCMUCCUU BO BPEMEHHU U Ha CBEPXAAJIbHUE PACCTOSIHUS
0COOBIX COCTOSIHUI CO3HAHMS Y€I0BEKa, 0Ka3aJ0Ch BOBMOKHBIM: ...

CoznaBath U anpoOUPOBaTh TEXHOJIOTHH 3aMeIJICHHS] CKOPOCTU CTapeHHUsl OpraHu3Ma ueloBeKa
U €ro 03JI0pOBJICHUS YEPE3 YMEHbIICHUE UHANBUIYAJIbHBIX PUCKOB MHOTUX TPYAHOU3JICUUMBIX
reJIn03aBUCHUMBIX 3a00JIeBaHUH (T€HETHYECKHUX, HEPBHO-TICUXUYECKUX, CEPJCYHO-COCYIUCTHIX U
IIp.) Ha OCHOBE YIpaBleHUs Cy0beKTHBHBIM BpeMeHeM 4YeJIOBeKAa B «[IPOCTPAHCTBE
KosbipeBay» ¢ npuMeHeHHEeM CepTUPHUIIMPOBAHHBIX KOMIBIOTEPHBIX MporpaMM: «l emrocy,
«"ennoc-MneuHblil MyTh» U IKPAHMPYIOIIUX MOTOKH «IHEPTrUM-BPeMeHN» MEIUIIMHCKUX
YCTPOMCTB, MPEBAPUTEILHO YTBEPKICHHBIX MuH31paBom Pdy. [18].

OpnHako, BcE-TakM 3TO A€o0 Onkaiiiiero OyayIero, ocKoibKy, Mo MHeHHI0 Tpopumosa A.B.,
naxe nocie 25 et HayuHbIx uccneaoanuii Uucturyry (MHUUNKA) ocratores
MaJIOM3BECTHBIMH (PyHIaMEHTAJIbHBIE 3aKOHBI «IIpocTpaHcTBa Ko3bIipeBay, mo3Tomy u
poJoKaeTcs paboTa TOJIBKO € BOJIOHTEpAaMU-MEINKaMHU, TOJIBKO B HAYYHBIX LIEJSAX MOJ
CTPOTMM MEIUIIMHCKUM KOHTPOJIEM, B MH/IMBUyaJIbHO BHIBEPEHHBIX, [10 BPEMEHU U COCTOSHUIO
YeJI0BEKa, peKUMax 0e30macHOCTH !

A Bot ¢ Texnonorusm «CseTJI» cuTyarus Kak pa3 nmpsiMo MPOTHBOMOJIOKHAS, TOTOMY YTO JIJIst
I'eneparopa Jleramosa H.B. u [Iporpamm «CetJI», UMEHHO AJist STUX YAUBUTEIBHBIX
TexHomoruii, ”THCTpyMEHTAJIbHAs 0a3a CETOHS yKE €CTh, PaBHO KaK HMEETCS U
MHOTOYHCJIEHHBIN YOeIUTEIbHbINA MOJ0KUTENbHBIN OIBIT HcoNIb30BaHus TexHnonoruit «CeetJ»
B ycnoBusix [lepexomnoro Ilepuona. Kak roBoputcs, Obu1o Obl sxkenanue Pa3BuBathes, Oepu u
Jienaii, BApMaHTOB HECKOJILKO, HauMHas ¢ Oe3MIaTHRIX ceancoB Ha caiite PHTO.



C npyroii ctoponsl, koyutektuBoM MHUUKA nonydeHsr 00HaAEKUBaONTUE TPAKTUUECKHE
pe3yJbTaThl MHOTOKPATHO MPOBEAEHHBIX SKCIIEPUMEHTOB B YaCTH YTIIyOJIEHHBIX UCCIeI0BAaHUI
MEXaHU3MOB (pEHOMEHA OMEPEKAIOUIET0 OTPAKEHUS AEHUCTBUTEILHOCTH, OJHOBPEMEHHOTO
MPUCYTCTBUS «IIPOLLIOTO U OyIYIIEro - B HACTOSAILIEM», WIIH CYIIECTBOBAHUS SIBICHUS
TEJeNaTuu, TO €CTh MePeayll MbICIH Ha PACCTOSIHUE.

«B cepun pabort B «3epkanax KossipeBa» Ha Kpaiinem Cesepe u B HoBocuOupcke ObLT BBISIBICH
NPUHIUIHAIBHO BaKHBIN 715 ToKa3zaTenscTBa runote3 H.A. Ko3bipeBa dpenomen
«IUCTaHIIMOHHO-BPEMEHHOT'0 OIIEPEKEHU», Koria o0pa3Has HHpopMalus BOCIPUHUMANACh 3a
HECKOJIbKO YacOB WJIU JIaXK€ 32 HECKOJIBKO CYTOK JI0 ceaHca 00pa3HOM TPaHCIALMH, KaK 3TO
ObLI0 IIpH costHEYHOM 3atMeHuu 22 uronst 1990 r. u B 1Hu «BeTpeun» FOnuTepa ¢ komeroi
[ymeiikepos-JleBu B utose 1994 rona ...

[TockonpKy Mo uTOraMm riao0anbHBIX SKCIIEPUMEHTOB MbI IPUOIU3UIUCH K 1I0KA3aTEIbCTBY
B3aMMOCBS3M UHTEJUIEKTYaJIbHBIX MOJIEH U K IPU3HAHUIO BO3MOKHOCTEH Ye10Be4eCKoro
pasyma nojy4atb MH(pOpManuI0 He3aBUCHMO OT reorpauu U BpeMeHH, TpeOoBacs
Hay4YHBI IPOrHO3 MPUHIUIINAIBHO HOBOM IICUXOJOTMYECKON CUTYallld, B KOTOPOI BceoOliee
O0CO3HAHHE B3AUMOCBSI3H HHTEJUICKTA JII0JeH H er0 KOCMOILJIAHETAPHOM CYIIHOCTH MOXKET
UMETh JAJIEKO UYIUE COLUATBHO-TIOJUTHYECKHE ITOCIEACTBUS IS BCETO MUpA. ... Takum
o0pa3oM, Oblja MoKa3zaHa peaJbHOCTh TPAHCIIEPCOHATIBHBIX B3aUMOICHCTBUI MEX/TY JIFOJIbMU Ha
CBEPXIAIbHUX PACCTOSIHUAX B YCIOBHSX 00€CII€UeHUsI TPAHCIIPOCTPAHCTBEHHBIX IIEPEXOI0BY.

[19].

Ha camoM gene noka3aHa yAUBHUTENbHAS BEIllb, TPAHCIALUS NEPENAETCS U3 OJHOTO MECTa, a
MIOJIy4aroT €€ COBEPILIEHHO Pa3HbIE JIFOIU, HAXOAALIUECS 3a THICSYM KMJIOMETPOB OT UCTOYHHUKA
TpaHCIALUY, J1a €IIE U B pa3HOE BpeMsl, Harpumep, 1 skcrepuMenTa 1990 rona 37%
NPUHUMAIOIUX BOJIOHTEPOB MOIYUMIN 00pa3Hy0 HH(POPMAIIHIO 32 HECKOJIBKO 4acoB JI0 €€
(bakTHueckoil TpaHcuALuy, a 23.8% BOJOHTEPOB Yepe3 HECKOIBKO YacoB MOCIIE.
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Tak B uéM e IprUYMHA TAKOBOTO (PeHOMEHA, pa3Be TOJIBKO JUIIH B «3epkanax Ko3bipeBay?



Pa3Be B Harmielt ObITOBOI )XKM3HU HE BCTPEYAIOTCS OTACIBbHBIC CITy4au, 9acTO CPeIn OIM3KUX
JOJIeH, KOT/1a HAILIM TOYHBIE MBICIIU BBICKA3bIBAIOTCS] KEM-TO €I1IE, HAXOAIIUMCS PSIOM, WU
KTO-TO UCIIOJHSET HEKOE IEHCTBHE, O KOTOPOM Bbl IIPOCTO Noaymainu!? Paze Mano U3BECTHBIX
cinyuaeB y [lonb3oBateneit Texnonoruit «CetJI», koraa UX MBICIIH U JKeJTaHUs
MaTepUaTH3YIOTCS B peabHOM jaelicTBuTebHOCTH!? Pa3Be Mano ¢pakToB Tak HA3bIBAEMOTO
(TBEpIOKAMEHHBIMU MATEPUATTMCTAMH ) «CIIYHAHOTO BE3CHUSI» CPEAM MOCce0BaTee
Texnonoruii «CsetJ», koraa ynaéres nzbexaTh Kakoi-HUOYIb IPOOIEMbI U UCTIOTHHUTD
JaBHee 3aTaéHHOE KeJlaHUe, WK YIy4YIIUTh COOCTBEHHOE COCTOsIHHE 3/10poBbs!? Mmeercs
MHO’KECTBO MOATBEPKAEHHBIX CIydaeB cBOeoOpa3HoOH «Be3ydecTn» llonb3oBaTeneit
Texnomnoruit «CsetJI».

Bcnomuum yke u3BecTHble HaM Bellu, 0 ToM, yTo Komrmuieke «CetJl» ycunuBaer MbIciu, a
MBpIcib - 3TO XKUBasi JHEPrHsl, ¢ KOTOPOU HYKHO OBITh OCTOPOKHBIM, KOT/Ia MBICITh
BBICKAJIb3bIBAET U3 TBOETO YMa, a 3aT€M YJIETYUYHUBAETCS, OHA HE MEepecTaET KUTh U MOXKET ObITh
peann3oBaHa KEM-TO eli€.

Bcenomuum knuru Hukonast BukropoBuya, riie nopoOHO U yOeAUTEIbHO MOSICHAETCS TOT
HENPEeNoKHBIA (PakT, yTo Pa3BUTHE BBHICIIMX MEHTAJIBHBIX TEI JAaET YETOBEKY KOJOCCAIbHYIO
JIYXOBHYIO U IICUXUYECKYIO CUITY, KOTOpasi HO3BOJISIET €MY MCLENATh JHOJEH, BIUATh Ha
npupoay, Ta€T BO3MOXKHOCTh BUIETh MPOIIJIoe, HacTosiee, Oyaymiee. M 3To — peanbHO Jgaxe
0e3 kakux-1u6o 3epkai. Hyxno Toapko XoTeTs ¥ 3HaTh, KaK 3TO CAENaTh. A JUIS 3TOTO HYKHbI
3HaHus, 3HaHUA U el€ pa3 3HaHUs1, UICTUHHBIE 3HAHUA 3aKOHOB IIPUPObI, IPOLIECCOB,
MPOUCXOASAIINX B HAC CAaMUX U BOKPYT Hac. I MHOTrO€e HeBo3MOxkHOe cTa”eT s Hac
BO3MOYKHBIM.

OtHocurenbHO 3epkai KossipeBa H.A. npuseném nutarty bopuca BukropoBuua Makosa:
«IIpuMmeHeHune B ONbITaX TPAHCIILMOHHOM TexHooruu 3epkaia H. Ko3slpesa, — 310 yacTHbIN
cirydail, HoO 0€3yKOPH3HEHHO JIEMOHCTPUPYIOIINH T0Ka3aTeLCTBO TOrO (aKTa, 4YTO B KAUECTBE
0a3uCcHOI OCHOBHI (popMUpPOBaHUs 00IeCTBEHHOTO CO3HAHUS TIOJI0KEH KOCMOMDU3MICCKHIA
IIPOLIECC TPAaBUTALIMOHHOTO YIPaBJIEHUS, a HE YTO-IH00 ell€, KaK 3TO paHee CTPOMIJIOCH Ha
HCKYCCTBEHHO BbIIyMaHHOM ITOHMMAHUHU Yepe3 yHpOoIIEHHbIE Ppuitocodckre KaTeropuu u
NpOYHE OBEPXHOCTHBIC HEJOMBICIHSI U3-3a OTPAHUYECHHOCTH MOo3HaHus». [20].

A 4T0 K€ BCE-TaKu MPOUCXOAMIIO C BOJIOHTEpaMH, TOUHee B UX Mosre, B mpoliiecce
npoBea¢HHbIX 3KcriepuMeHToB MHUUKA uMm. Akanemuka B.I1. Kaznaueea, nokazaBmmx
OTIBITHBIM MTyTEM HaNMMuue GEHOMEHA «TUCTAHIIMOHHO-BPEMEHHOTO OMEPEKEHUI», KOT1a
oOpa3zHast uHGOopMaIusi BOCIPUHUMAIIACH 33 THICIYN KUJIOMETPOB U B Pa3HOE BPEMsI, TO €CTh B
MIPOIIIOM, HACTOSIIIIEM U OyayIIeM OTHOCUTENBHO ceaHca 00pa3Hoi TpaHcsuu!?

«AccouuupoBaHHas (KoJulerHaabHast) CBsI3b HEMPOHOB MO3Ia y COBEPIIEHHO HEM3BECTHBIX APYT
Jpyry Jrojei (BOJIOHTEPOB Pa3HBIX HAIIMOHAIBHOCTEH U C pa3HbIX KOHTHHEHTOB OJTHOBPEMEHHO)
(dopmupoBaIach Ha HEONPEAEIECHHO OIPOMHBIX PACCTOSIHUSX (B ThICAYaX KUJIOMETPOB
OTCTOSIHUS OT MCTOYHUKA TPAHCISILIMU U IpYT OT Apyra), NpuHUMast 6e3 omnO0oYHO OJHY U Ty XKe
TpaHCIUpyeMyto HHpopMalnio ¢ mpuMeHeHueM «3epkana Ko3sipeBa» (rpaduueckne 3HaKy,
TPaHCIUPYEMbIE CIIOKHBIE 00pa3bl UM KOMaH/Ibl, (POPMHUPYIONIUE TOTPEOHOCTH COBEPIIATh
KaKHe-TO KOJUIEKTUBHBIE AeMCTBUS U T.J.). B3auMonelicTBrue HEMPOHOB UX MO3ra, Kak
OTJIENbHBIX (PU3NUYECKHUX TeJI, HE CMOTPS Ha UX MaJblii ypOBEHb MEPHON MacIITa0HOCTH,
0e301nO0YHO MPUBOIMI K POPMUPOBAHUIO HEKOTOPBIX CIOKHBIX WHANBUAYAIbHBIX WU
KOJUIETHATILHBIX CXeM (0COOCHHO) MO/ BIMSHUEM TPABUTAIIMOHHOTO YIIPABJISIFOIIETO XapaKTepa
BO3/ICHICTBUS MPU IHEPTO - UHPOPMALIMOHHON TPAHCISAILUU TAKOro 00pa3a Wiu HHGOpPMALIUU O



nevicteud. [Ipy TakoM B3aUMOIEHCTBUU TTPOUCXOIUIT CIIOKHEHIITUH TIpoliecc 6€301MO0YHOTO
COEIMHEHUS B OINPENEIEHHBIC NHANBHUIYAJIbHBIE U ACCOLIMUPOBAHHBIE CXEMBI, II03BOJIAIOIINE
KaX/IOMY Y4acCTBYIOIIEMY HHAUBUIY OTACIHHO 0€301MIMO0YHO BOCIIPUHUMATD OJIHU H TE K€
00pa3bl UM JKETaHUs UCTIOIHUTENbCKUX AeiicTBUil. Y 31O BCE TOXKE rpaBuTanus! U mig takoi
«TpaBUTAIMMY» YK€ HE TpeOyeTcsi HHTEPHET, IeYaTHbIe CPeACTBa Nepeaadn nHpopMaIyi, Teje-,
panuoTpaHCISIIIMOHHbIE CpecTBa U poyee! boiee Toro takoBast popma TpaHCIAIUH TO3BOJISET
0e3 nuckaxxeHuit (OpMHUPOBATH M TPAHCIUPOBATH MHPOPMALIUIO B rosiorpadudeckoit e€ popme, u
MMEHHO TaKOH CJI0XKHOCTH, KOTOPYIO MO3T UenoBeKka BOCIIPUHUMAET cpa3y 0e3 TpajuimOHHON
noTpeOHOCTH B €€ paciin(poBKe, T.€. Ha MPSAMYIO, B OTIIMYHE OT TEKCTOBOM, N30 - rpadUuecKoi
B IByxMepHOM (opmare u mipouee!» [20].

Tak o uém ke nucan Hukoinait Buktopoud JleBamoB B cBoeil kuure «CynHocTs U Pazymy,
€CJIM HEe O Pa3BUTUU CXEM coequHEeHUs HeilipoHoB Mo3sra! U nms yero co3gaBa CBOU «IICH-
urpyumku» B Buze ['eneparopa [lepeuunbsix Matepuii, eciiu He ISl pa3BUTUS BCE TEX KE CXEM
coeIMHeHMs HelipoHoB Mo3ral

«CTpyKTypa MO3ra 4eJIOBEKa Ha BCEX YPOBHAX C BO3PacTOM, I0J BO3AeHcTBUEM MH(popManum,
HACBIIIAIOIIEH MO3T U KaK CJICICTBUE MBICJICHHON aKTHBHOCTH CaMOI0 YeJI0BEKa,
CTaHOBUTCA BcE Ooiiee U 6osee OOMMPHOM, U epeIUIeTEHHOM Ha BTOPOM U TPETHEM
MaTepuaibHbIX YPOBHAX. Kak u Kaxkaasi Karuisg BOAbI, CIMBAsACH C IIOTOKOM, YCHIIMBAET 3TOT
IIOTOK, TaK ¥ KaXKJblii «CBOOOIHBIN» HEHPOH, CIIMBAsICh CBOMMH BTOPBIM U TPETHUM
MaTepHaJIbHBIMU TEJIaMU C OOLIEH CTPYKTYpOI MO3ra yeoBeKka Ha BTOPOM M TPEThEM YPOBHSIX,
U3MEHAET e€. OTH HUYTOXKHbIE U3MEHEHUS TIOCTENIEHHO, JIEHb 3a IHEM, HEJleNs 3a HeJleNeH,
MecsIl 32 MECSILIEM, 0]l 33 TOJI0M HAaKaIUIMBAIOTCS M HE3PHMO, HE3aMETHO IPUOIIMKAIOT K
KPUTHYECKOMY YPOBHIO, IIPOPBIB KOTOPOI'O JAET YEJIOBEKY KAU€CTBEHHO HOBBIN YPOBEHb
IIOHUMAaHUS U OCMBICIMBAHUS BCErO MPOUCXOIALIETO. ..

VY CBsI3aHHBIX MEXy COOOH B IIETIOYKH HEHPOHOB BOSHUKAET JIOTIOTHUTEIIEHOE HACHIIIIEHHUE
NEPBUYHBIMU MAaTEPHUSIMHU BTOPBIX U TPETHUX MaTepUANIbHBIX T€JI HEHPOHOB, 00Pa3yIOLIUX Ha
ATUX YPOBHSIX MEXAY co00M equHyto cuctemy. TakuM oOpa3oM, «CBsI3aHHBIE» HEMPOHBI UMEIOT
JIBa NCTOYHMKA HACBIIICHNS IEPBUYHBIMHA MATEPUSMH - BEPTUKAIBHOE HACBIIICHHUE U
JOTIOTHATEIBHOE - TOPU30HTAIBHOE HACHIIIECHUE. . .

OBOJIIOIMOHHOE Pa3BUTHE ATOTO MpoLiecca MPUBOAUT, B KOHEUHOM UTOre, K TOMY, YTO YPOBEHb
COOCTBEHHOM MEPHOCTHU CTPYKTYpPhI MO3T'a, CO3/JaBa€MOil BTOPBIMU U TPETHUMHU TeJIaMH
HEHPOHOB HA COOTBETCTBYIOLIUX YPOBHAX, CTAHOBUTHCS COU3MEPUMBIM C YPOBHEM MEPHOCTHU
4yeTBEPTOM MaTepuasibHON cdepbl (epBoil MeHTaIbHOU cdepsl) muaHeTsl. [Iporcxoaur
OTKPBITHE KaUE€CTBEHHOT0 0apbepa MEXy TPEThUM U YETBEPTHIM YPOBHSIMH IUIAHETHI U
HauuHaeTcs (opMHUPOBAHNE YETBEPTHIX MaTEPUAIbHBIX TeJl Y CBSI3aHHBIX HEHPOHOB. B
pesyibTare, GopMupyeTcs KadeCTBEHHO HOBasl CTPYKTYpa MO3ra, MpeJicTaBiIstonas co0oi
€/IMHYIO0 CUCTEMY CBSI3aHHBIX MEXY COOON BTOPBIX, TPETHUX M YETBEPTHIX MAaTEPUAIIBHBIX TEI
HEHPOHOB (cucTeMa, 00beANHAIONIas MEX Ly OO0 HEHPOHBI Ha TPEX YPOBHSIX, IPH OTCYTCTBUU
IPSMOTO B3aMMO/ICHCTBHSI MEX/ly HUMHU Ha YpOBHE (PM3UYECKHU IIIOTHBIX HEHPOHOB), KOT'/1a
IIOCPEJICTBOM «CMBIKaHUS» HA BTOPOM, TPETHEM U YETBEPTOM YPOBHAX B3aUMOACUCTBYIOT
MEXy COOOH HEMPOHBI (B CHITy CBOETO <OKECTKOT0» 3aKPEIUIEHHOTO TOJI0KEHUS B TKAHH MO3Ta,
HE UMEIOT HUKAKOI BO3MOXHOCTH AJIs TOJIOOHOT0 B3aUMOAEUCTBUS Ha (PU3UYECKU TUIOTHOM
YPOBHE) U 00J1aaronIasi MpUHIMITHATFHO HOBBIMH CBOMCTBAMH U BOBMOXKHOCTAMMIY. [21].
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