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AHHOTaAMSA

B Hacrosmiell KHHUre OCBEINAIOTCSI MHEHWsI Pa3IMUYHBIX YUEHBIX
COBpPEMEHHOCTH 00 rojiorpahu4eckoM IOAXONe K OOBbSCHEHUIO
3araJIoYHBIX SIBJIEHUH B TMPUPOJE W JeJaeTcsl BHIBOA O MpPU3HAHMU
rosiorpacpuyeckoit [lapaTurMpl MEPOYCTPORCTBA; JeIaeTcsl MONbITKA
OObeIMHEHNsI Pa3pO3HEHHBIX 3HAHWH B EIUHYI0 TEOPUI0 TON
Ha3BaHMeM «BonHOBas micuxonmorusi», BKIOYaooImas B - cebs
MHOTOYHMCIIEHHBIE OTKPBITUS HA pyOexe X X-XX1 BekoB.



Conep:kanue

Hauano.
I'naBa 1. [lononHuTEIbHBIE 3aKOHBI TOJIOrpadun
KoHel 03HaKOMUTENBHOTO (pparMeHTa.
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Hauauo.

Ha nepeceueHnn MHOrux Hayk oOpa3oBajiach BOJIHOBasI IICHU-
XOJIOTMSl KaK HOBOE BUJEHHUE YCTPOMCTBA MaMATH YEJIOBEKa,
Pa3yMHOCTH BCEW XMBOW IPUPOABI, IOJIOrpaPuIHOCTH MHUPO-
ycTpoucTBa. M3 y4eHbIX, 3aHUMAaBIINUXCS U 3aHUMAIOIINXCS ITH-
MU nIpoOJieMaMH MOXKHO OTMETUTh akagemuka Jlenucioka FO.H.,
pamrocdusuka Jleramosa H.W., 6uonora I'apsiesa I[1.11, mcuxosno-
ra bensena A.C., nenurens llepcrennukosa H.U., yuenoro ba-
o6ukosa F0.A. u MHorux apyrux. Tak JleBamor H.W. BBes noHs-
THE MEPHOCTH IPOCTPAHCTBA U OIIPEAEIINI MEPHOCTH, B KOTOPBIX
COCpPEeIOTOUYEHA KU3Hb YEJIOBEKA; TaKKe OH JI0Ka3aJl roiorpagu-
YEeCKOEe YCTPOWCTBO IAaMATH BCEX JKUBBIX CYILECTB, B TOM UYMC-
Jie YesioBeKa; pa3HOOOpa3Hble SrPeropsl Tak ke sSBJSIOTCS rojo-
rpammamiu. [apses ILII. onpenenuin sKCiepMMEHTaIBHBIM ITy-
Tem rosiorpacpudeckyio cocrasisomyo renoB PHK u JIHK u no-
JIyYWJI OMOJIQXKHUBAIOIINN 3(P(PEKT OT UCITPABJIEHNUS TOBPEXKICH-
HBIX XPOMOCOM C [TOMOIIIBIO TOJIOrpapruecKkor MaMsaTH OT MOJIO-
abix reHos. [lcuxomnor benses A.C. mpoBoaUT OMBITHI N0 MOJTY-
YeHMI0 MH(POPMAILIMK U3 Pa3IMYHBIX PErOpoB U 0OyvaeT Jio-
aeii 0Opa3sHOMY BOCHPHUSTHIO HYKHBIX JJIS1 YCHIEITHOCTH COOBI-
tuii. [llepcrennukoB H.M. nmokaza, Kak MOXHO TOOMThCS YIy4d-
LIEHU 310POBbSI U OMOJIOKEHUA C IIOMOILBIO OTKPBITBIX UM Me-
TOIMK CAMOBHYILIECHUS.

Hamr cooredecrBenHuk akajgemuk FO.H. JIeHUCIOK aKTHBHO



3aHUMAaJICS TTpodIeMamu roiorpaduu U JOOUJICS 3HAUUTETbHBIX
pe3yJabTaTOB MUPOBOTO 3HAYCHUsI; UM ObUIa pa3paboTaHa Teo-
pUYsl TPEXMEPHBIX AUHAMUYECKUX TOJIOrPaMM, C/IeNIaHbl OTKPBI-
tust B oomactu OTOBPAJKAIOIIINX CBOMCTBAX BEI'Y-
MIMX BOJIH MHTEHCUBHOCTU ITPU 3AIMTMCHU OMHA-
MUYECKNX OB bEMHDBIX I'OJIOI' PAMM 1 MmHOTO€ Jipyroe.

[Ipu m3yuyeHun padOT yKa3aHHBIX aBTOPOB MOJKHO CIEJaTh
BBIBOJI, UTO MaMSITh MPEACTaBIsIeT cOO0i rojorpapuyeckoe 00-
Pa3HO-BEKTOPHOE OOpa30BaHUE, COCTOSAIIEE W3 MHOTOYUCIICH-
HBIX COOBITUI (0OPa30B) MPOILIOTrO, HACTOSIIETO W OymyIIero.
YenoBek crnocodeH ynpaBJisATh IBHKEHHUEM 3TUX 00pa3oB C To-
MOIIIbIO CO3HAHUS KaK B CBOEW MaMsITH, TaK U B APYTUX UHDOP-
MAaIMOHHBIX CcTpyKTypax. ClienoBareabHO 0Opa3bl UMEIOT BeK-
TOPHBII (MArHUTHBIN) XapaKTep, TaKk KaK CIOCOOHBI OPUEHTHPO-
BaThCS M IBUTAThCS B 33/IAHHOM HampaBlieHUH. YernoBeKk MOKeT
NPUTATUBATD UM OTTAJIKMBATD OMpe/ieieHHbIe COOBITHS B CBOEH
KHW3HU M TIPOrpaMMUPOBaTh ceOs1 Ha KOHKPETHBIE 0OCTOSITETb-
CTBA, JaBasi KOMaH/y TOJCO3HAHMIO.



I'maBa 1. JlomoaHuTEJILHBIE
3aKOHbI roJjiorpadgpum

1.

[oasnenne Yenoseka Co3HATENBHOTO.

M3-3a HaKkoruIeHHs1 OOJBIIONO KOMMYECTBA 3HAHUN U YMEHUI
npoucxonut Tpancopmarms Yenoseka Pasymuoro B Yenoseka
Co3HartesIbHOr0, CIOCOOHOTO YIPABIAThH COOCTBEHHOW JKU3HBIO
Y CMEPTHIO, A TAKKE PEIlaTh CIOKHBIE MUPOBBIE 33/1a4l B KOC-
MHUYECKOM IUIAHE.

It pelieHus1 3TUX 334a4 U CYIIECTBYIOT JIIOAM HA Hallen
rianere. [lepedens 3THX 3a1a4 yAUBIISET CBOEH HEOOBIYHOCTHIO
Y HEBEPOSATHOM CJIOKHOCTHIO. BHMMaHuWe Jmofen OpueHTUpyer-
cs1 Ha OoJtee NIyOOKOe U3ydeHHe OKPYKAIoer MPUPO/Ibl U JIei-
CTBUTEJILHOCTH.

[Ipuctynum K O3HAKOMJIEHUIO C HEKOTOPBIMHU SIBJICHUSIMU
IIPUPOABI, KOTOPBIE CTAJI TOCTYIHBIMU 1711 IOHUMaHus Yeso-
BeKky Co3HarenbHOMY B Hadasle X X1 Beka.

2.

PaszymHas nuBuimzanuvs

Ha cmeHy MalmHHOM HMBUIM3AMK YenoBedecTBa NPUXOIUT
pa3yMHasi IMBWJIM3ALMsl, OCHOBHBIE IIPUHIIMIIBI KOTOPOU cop-
mynupoBanbl B Tperbem OOparienun k Yenoseuectny [10], Tak
Harpumep: «CMeHa TIOKOJIEHWH HeoOXOAMMa Pa3yMHBIM CyIIle-



CTBaM U B YACTHOCTH, JIIOASIM, HE KaK 5KMBBbIM CYILIECTBAM JIJI51 CO-
XPAHEHUS U NPOIOJIKEHHUS )KUBOTHOTO BUJIA, HO Kak Pa3zymMHbIM
CymecrBam uis coxpaneHus Pasyma». U eme: «SI3bik B cym-
HOCTHU He c1ioco0 nepegaur MHGOpMAaIMH, a criocod e€ CyKeHust
U He JIOCTUKEHUE pa3yMa, a JIMIIb yOOroe BpeMeHHOe SIBJICHHE
Ha paHHMX 3Tarax 3BOJIOIMY YelIoBeYecTBa». OOIIeHNe MexX-
Iy JIIOIbMU JOJIKHO OBITh TEJICIATHYECKUM, TO eCTh Tojiorpadu-
YeCKMM Ha JIIoObIX paccTosiHusX. B pabote mo nepectpoiike Jio-
ruyeckoro (pyHaameHTa maliuieHus: YenoBeuecTBy HyxeH Kypc
HENPEPHIBHOM JIOTUKU U JIETAJbHbIE MHCTPYKIMU MO MOCTENEH-
HOMY BOCITMTaHUIO B CJIEAYIOIIMX MMOKOJEHUSIX HABbIKOB HEMpe-
PBIBHOT'O MBIIIIJIEHUS.

2.1.

MepHocTu npocTpascTa

ITo H.B. Jlepamogy [10] cuutaercs, utro MepHOCTb — 3TO CO-
BOKYITHOCTh KAUECTBEHHBIX XaPAKTEPUCTUK MPOCTPAHCTBA; B 11e-
JIOM — 3T0 0a30Bas YacTOTa KOJIeOAHWI YCTOMUYMBOCTH JIAHHOTO
npocTpancTBa. B pamkax mosunumii BomHoBoit nicuxonoruu Oy-
JeM CUMTaTh, YTO 06A30Basi YACTOTA — 3TO YACTOTA CTOSUUX WJIH
OeryIux BOJIH, Ha KOTOPBIX 3alMCaHbl FOJIOrpaMMbl ¢ MHGOpMa-
LMel XapaKTepUCTUK JaHHOro npocrpancrea. H.W. Jlepamos B
[10] mummer, uro B Bonbimom Kocmoce cyiectByer 6eckoneqHOe
yucao0 (popM MaTepuid, KOTOpbIE B3aUMOJAEUCTBYIOT MEXIY CO-
60i1 WM He B3aUMOJICUCTBYIOT BOOOIIIE, U TOT yPOBEHb OIpe/ie-
nseTcs Koa(ppHuIMeHTOM B3auMOICHCTBHSI B KOHKPETHOM 00be-
Me npoctpaHcTBa. «[Ipn MakcMManbHOM B3aMMOJEMCTBHM JIBYX



Martepuil (0003HAYMM OJTHY U3 HUX OYKBOU A, npyryio — B) mpo-
VICXOIUT TMOJIHOE CIMSIHUE JAHHBIX MaTepuid JIpyr ¢ Opyrom u
BO3HMKaeT HoBasl, ruOpuaHas ¢popma — AB. CrusiHue BO3MOXHO
TOJIBKO B TIpefieiax 0ObEMa, riie CTAHOBATCS OJMHAKOBBIMU BCe
napameTpbl TUX MaTeprii. HeomHOPOIHOCTh MPOCTPaHCTBA BIIH-
SIeT MO-pa3HOMY Ha (hOPMBI MaTe€puid, KOTOpPblE MPOHU3BIBAIOT
3Ty HeoTHOpPOoaHOCTh. Ha omHy popmy mMaTepuii BiusieT Oodblie,
Ha Jpyryio — MeHbie. HeomHOpOIHOCTh M3MEHSIET KayeCTBEeH-
HYIO CTPYKTYPY MaTepuid, YTO M CO3JIAET YCJIOBUS JJIsI UX CJIH-
SIHUSL M 00pa30BaHMs HOBOTO KayecTBa. TakMM 0Opa3oM BHYT-
PU HEOJIHOPOAHOCTH B Ipefeiax 00bEMa, IJje BO3HUKAIOT YCIIO-
BUS [UISl CIIUSIHUS IBYX MaTepuii, BOSHUKAET MaTepusi HOBOTO
KauyecTBa — ruOpuaHas opma AB. ['mOpugHas popma AB Toxe
BJIMSIET HA HEOJHOPOAHOCTh MPOCTPAHCTBA, B KOTOPOI OHA BO3-
HUKJIa. [IpoucxonuT 3anonHeHre HEOAHOPOAHOCTH BOZHUKIIIEH
rubpugHont opmoit AB u e€ BeipokaeHre. HeomHOpOTHOCTh
NPe/ICTaBJIsAeT cOOOW UCKPUBJIEHUE MPOCTPAHCTBA, YTO MPUBO-
JIUT K U3MEHEHUIO MEPHOCTU B MpeAesax 3TOW HEOAHOPOIHO-
CTU IO CPAaBHEHUIO C COCEAHUMH Y4YaCcTKaMH MpocTpaHcTBa. Ta-
KUM 00pa3oM M3MEHEHHEe MEPHOCTH MPOCTPAHCTBA HA HEKOTO-
PYIO BEJIMYMHY MPUBOAUT K BOSHUKHOBEHUIO YCIIOBHIA ISl CJIH-
SIHUS ABYX Matepuid. [Jist Toro, 4ToObl MOTJIM CJIMThCS ABE (Pop-
MBI MaTepuH, HEOOXOIUMO U3MEHEHNE MEPHOCTH MTPOCTPaHCTBA
Ha BenmunHy: Ao = 0,020203236... /115 TOro 4ro0sl BO3HUKJIA
BO3MOKHOCTh CITUSIHUS TPEX (hOpM MaTepuii, HEOOXOIUMO UTO-
Obl MEPHOCTh IIPOCTPAHCTBA CHOBA M3MEHMJIACh Ha BEJTMUUHY AdL



v Tak ganee». Jlepamo H.B. cuutaer, 4to «Iipu nocienoBaTelib-
HOM M3MEHEHUU MEPHOCTH BHYTPU HEOJHOPOJHOCTH MIPOCTPAH-
CTBA Ha BEJIMUMHY A0, TTOCJIEI0BATEIbHO CIMBAIOTCS CEMb (DOpM
MaTepuii, 00pa3ylolux Hairy BeeneHHYIo U CO3/1aloT IIecTh Ma-
TepUaJbHBIX chep pa3HOro KaueCTBEHHOIO COCTaBa M pa3Mepa.
BuayTpennsis chepa, odpazoBaHHasi ceMbio hopMamMu MaTepuit
ecTb (pusnyuecku riotHas miaHera 3EMJIA, BemectBo kotopon
MMEET YEThIPE arperaTHbIX COCTOSIHUS — TBEPAOE, KUAKOE, Ta30-
oOpa3Hoe U IJ1a3MeHHOe. Pa3Hble arperaTHble COCTOSTHUST BO3HH-
KaloT, KaK pe3yJIbTaT KojeOaH!si MEPHOCTH, MEHBIIIE, YeM Ad».
OTH yTBEPKACHUS WunocTpupyetr PucyHok 1.



Puc. 1 — O6pazoBanue 3emiu [10].

«Koraa Mbl roBopuM 0 1uiaHete 3emJisl, Mbl JOJKHBI TIOHU-
MaTh MOJ1 3TUM IeCTh cep, BIOKEHHBIX OJJHA B IPYTYIO U MPeJ-
crapnsgionux EJJMHOE LEJIOE. DT1o noHsTHE — OYeHb Ba)KHO



IS TIOHMMAHUWS MHOTHX SIBJIEHUU U 3araJIOK KUBOUW U HEXUBOM
MaTepuu, SBOJIIOIIMY XKU3HU Ha Haieu ranete... [Ipu 3aBep-
1ieHnu (pOpMUPOBAHUSI KAUeCTBEHHBIX CTPYKTYP 3€MJIH, HEOJI-
HOPOJIHOCTh B MPOCTPAHCTBe HeUTpauzyercs (cm. Puc. 2). Bos-
HUKIIME TIPU CAUSHUKM (hOPM MaTepuil MatepuabHbie chepbl
3aMOJHSIOT 3TY HEOAHOPOAHOCTh. [IpoucxoauT «BeIpaBHUBAHUE
MIPOCTPAHCTBA».



Puc. 2 — BelpaBHMBaHKE POCTPAHCTBA.
2.2.
Mukpokocmoc.



Hanee Jlesamos H.B. nuiet: «fdapo aroma Biusier Ha CBOM
MHUKPOKOCMOC: SIIPO aTOMa UCKPUBJISIET, U3MEHSIET MEPHOCTh
MUKpOKocMoca. Kaskaplii atoM cBoell Maccoil B OOJbllei Win
MEHbIIIEH CTEeNeHU MPUOTKPHIBAET KaueCTBEHHBII Oapbep MexX 1y
(puznyeckum 1 3(PUPHBIM YPOBHEM U CO3/AAET MEKIY HUMU Ka-
HaJl. MMHUMaJIbHBIM KaHAJT CO34AET aTOM BOAOPOAA, MAKCUMaJIb-
HBIE KaHAJIbl CO3J]AI0T TPAHCYPAHOBHIE JIEMEHTHI. Uepes 9TOT Ka-
HaJl MaTepusi YAaCTUYHO HAYMHAET NepeTeKaTh Ha 3(UPHBINA ypO-
BEHb U CTAHOBUTCSl HECBA3AHHOM C JIPYTMMU MaTtepusiMu (I1po-
1iecc, OOpaTHBIN CIUSHUIO MATEpUil), TOITOMY aTOM, MOCTETICH-
HO Tepsisi KOHKPETHYIO (POpMYy MaTepuu, CTAHOBUTCS HEYCTONYU-
BBIM U pacnajgaeTcs Ha MpocThie, osee YCTOMYHMBbIC IEMEHTBI» .

Ecimu npuaepxuBarbcsi  rojorpauueckoil  KOHIIETIIAU
YCTPOICTBA MUPO3JaHUsl, TO TaKue BbICKa3biBaHUs Jlepaiio-
Ba H.B. MOXHO TpakTOBaTh Kak rojiorpagpuyeckre B3auMoJen-
CTBMS MEX/1y YPOBHAMMU (B JaHHOM ClIy4ae Mexkay (pU3nYecKum
1 3(pUpHBIM), TO ecTb JBUXkeHue marepuu 1o Jlepamoy H.B.
MOXHO CUUTATh KaK NiepeMelieHre ToJIorpaMM 3Ty MaTepHio 00-
pasyionmx. 1 B coorBercTBuM ¢ BoiBogamu enucioka H0.H. [8]
NIPEANoaraTh, YTO STU rOJIOrPAMMBbI TPEACTABIIAIOT U3 ceOsi CTO-
sTare Win Oeryiiye BOJIHbB MHTep(EPEHINH, Ha KOTOPBIX 3TH TO-
JIOTpaMMBI 3arucanbl. Ternepb MOXXHO MPUMEHUTh BECh MaTeMa-
TUYECKUH arnapar Jisi ToJIorpaMm, pa3padOoTaHHBINA JOCTATOYHO
netanpHO Jlennciokom KO.H. u ero komneramu [12].

3.



Hayunble nHCTpYMEHTSBI 17141 U3y4eHus naMati Yenoseka Co-
3HATEJILHOTO.

3.1.

Bo1HOBOI MexaHU3M B3aNMOJIECTBU .

PaccmoTpuM MexaHW3M B3aMMOJIENCTBHS T'OJIOTPaMM Ha ITpU-
Mepe KUBBIX KJIETOK. Tak y KJIeTOK €CTh XMMHUYECKUN CIoco0
obMeHa mH(pOpMaIMer U BolMHOBOM (rosnorpadgudeckuii). [1pu
BOJTHOBOM CIIOCOO€ TIPOMCXOAUT HAJIOKEHUE TOJIorpamMM, U Ta-
MSTh KJIETOK OOBEIMHSIETCS], YTO B CBOIO OUYepe/ib YBEeJTMUNBACT
BO MHOT'O pa3 BO3MOXHOCTH AESITeIbHOCTU 3TON COBOKYITHOCTH
kJetok. HaOmonaercsi siBieHre pe3oHaHca, KOrjaa MpOUCXOAUT
YCKOpEHUE JEeSATeIbHOCTU KJIETOK. Y HEMPOHOB PE30HAHC BbI3bI-
BaeT TAKOE YCKOPEHUE UX AEsITeJIbHOCTH, YTO BOZHUKAIOT CBEPX
CITOCOOHOCTH MO3ra: sICHOBUJIEHHE, TeylenaTtus [4].

CymiecTByeT MHOXECTBO SHEPro-MH(pOPMAIIMOHHBIX 00pa30-
BaHWIA KaK MOPOKAEHHBIX JEsITeTbHOCTBIO YeIOBeKa, TaK U 00-
pPa30BaHHBIX O€3 ero y4actusi — 3rperopoB, B KOTOPBIX HaKarl-
JIMBAIOTCSI OTPOMHBIE MacCUBBI HH(POPMAITUK pa3HOOOPA3HOM Te-
MaTuku. OJHUM U3 TaKUX rPEropoB €CTbh NAMATh U pa3yM Ha-
el TUIAHEThI, KOTOPHIA B TOM YHCJIE COAEPKUT UH(GOPMAIIUIO
O TOCTHKEHUSIX BCEX JIONEI; KOHKPETHBIE OTKPBITHS, JOCTUXKE-
HUS YeJIOBeKa MOOIIPSIOTCS ArPEropoM IJIAHETHI, TPEJOCTaBIsASA
HYXHYI0O MH(OpPMAIIMIO, U Ha KJIETOYHOM YPOBHE BO3JEHCTBY-
€T Ha pa3yM uelloBeKa, MpoOy:Xaasi aKTUBU3AIMIO JeSITeTbHOCTU
KJIETOK. Pa3yM Ij1aHeThl CHOCOOEH yIpaBJISITh U3MEHEHUSIMU JIe-



SITEJIBHOCTH JIIO[EH, MPOHUKATh B OOIIECTBO U MEPECTPAUBATh
CJIOXKUBILIEECA NOBeAeHNE. Bo3nencTeue uaer no Tak HasblBae-
MbIM KaHaJlaM, WM BOJHOBOJAM, COOTBETCTBYIOIIEH TEMATHKH:
(PMHAHCOBBII KaHa1, 37I0POBbS1, MOJIONOCTH H T.JI.

ITo kaHaTy OMOJIOKEHHsI UYT TOJIOrPaMMbI-00pas3bl [isl pa-
OO0THI KJIETOK B OOHOBJIEHHOM PEXHUME, MPOMCXOAUT CTHpAaHUE
ycrapeBliiedl WH(pOpMaIK, 3aIKChIBaeTCsl HOBas MpOrpamma
KU3HEJESATEIBHOCTH, YTO YOUpaeT Bce HapyIleHusl B paboTe Kak
CaMUX KJIETOK, TAK ¥ OPIaHOB M3 HUX COCTOSIIIIUX.

3.2.

MexaHu3M NaMsITH.

PaccMoTpuM MexaHU3M MaMsTH C TIO3UIIMIA HOBEHIIeNn Teo-
pun cynep B3ammogeuctBusa. Tak Cknsapos AIO. [7] penaer
NPEANOJIOKEHNE, YTO «B OCHOBE MATepUaIbHOTO MUpA JIEKUT
MarepuasibHasi CyOCTaHIMsI KOTOPYI0 MOXHO HIEHTU(UIMPO-
BaTh Ha JIAHHOM 3Tarle ¢ Cynep CTPUHIaMH, B OCHOBE IyXOB-
HO-HEMATepUaIbHOTO MHUpa TaKkKe JIE)KUT JTyXOBHO-HEMATEPU-
ayibHasi cyocTaHIMs (BUI KOTOPOM elle Heslb3sl ONpee/uTh, HO
O CBOWCTBaxX KOTOPOM MOXHO C/IENaTh Psiji IPEAIOIOKEeHUH, OC-
HOBBIBAsICh KaK Ha CBOMCTBaX yXOBHO-HEMAaTepHaIbHOIO MHUpA
B IIEJIOM, TaK U Ha aHAJIOTUM C MaTepHajbHOW CyOCTaHIMeH, a
TaK)Xe Ha CBOMCTBAX BUPTYaJIbHBIX YACTHII; BUPTYaJIbHBIC YaCTH-
bl 00JIA/IAI0T MPUHIUITUATIBHBIM OTJIMYMEM OT JIEMEHTAPHBIX
YACTHII: BUPTYaJIbHBIE YACTHIIBI HE OTHOCSITCS K U3BECTHBIM HaM
(opmam marepun. OHU ABJISAIOTCS Kak Obl 0Opa3zaMu
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