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HauauJgo.

Ha nepeceuennn MHOrMXx Hayk oOpa3oBajiach BOJHOBAsl TICHXOJIOTHSI KaK HOBOE BHUJICHHUE
YCTPOWCTBA NIAMATH YEJIOBEKA, Pa3yMHOCTH BCEH KUBOW IIPUPOLIBI, FOJIOrpapuuHOCTH MUPOYCTPOM-
crBa. VI3 yueHbIX, 3aHUMABIIMXCSA M 3aHUMAIOIIMXCS STUMH IPOOJIeMaMH MOXKHO OTMETUTh aKaJe-
muka Jlenucioka FO.H., pannodusuka Jlepamosa H.U., 6uonora I'apsiea I1.I1, ncuxomnora Bensiea
A.C., uenutens llepcrennukoa H.U., yueHoro badukosa FO.A. u muorux apyrux. Tak Jlesaros
H.W. BBes NoHATHE MEPHOCTH MPOCTPAHCTBA M ONPEAEIUI MEPHOCTH, B KOTOPBIX COCPEAOTOYEHA
KHM3Hb YEJIOBEKA; TAKXKE OH JIOKa3aJl roorpapuueckoe yCTpOMCTBO MaMATU BCEX KUBBIX CYILECTB,
B TOM UHCIIe YeIOBeKa; pa3HOOOpa3HbIe SrPEeropsl Tak ke sBIsoTcs ronorpammamu. [apses IT.I1.
OIpeJeINII SKCIIEPUMEHTAJIBHBIM ITyTeM rosiorpadpudeckyio cocrasiswomyo resoB PHK n JTHK n
TMOJTY4XJI OMOJIQXKHUBAIOIIMN 3(P(PEKT OT UCITPABIIEHNUS MOBPEXIEHHBIX XPOMOCOM C TIOMOUIBIO TOJIO-
rpapruecko namATy oT Mosoabix reHoB. [Icuxonor benses A.C. npoBOAXUT ONBITHI MO MOTY4YEHUIO
MH(OPMaLMK U3 Pa3IMYHBIX TPErOpoB M 00yYaeT Jirojell 0Opa3sHOMY BOCHPHUATUIO HYKHBIX IS
ycnemmHocty coobiTuid. [lepcrennnkoB H.M. nmokazai, kak MOKHO J0OMThCS YIyYIIEHUS 310POBbS
Y OMOJIOKEHHU S C TIOMOLIBIO OTKPBITBIX UM METOIMK CAMOBHYIIEHUS.

Hamr cooreyectBennuk akagemuk lO.H. [IeHWCIOK aKTMBHO 3aHMMasiCs MPOOIEMaMM ToJIo-
rpapum 1 JOOWIICS 3HAUMTEIIBHBIX Pe3y/IbTaTOB MHPOBOTO 3HA4YeHHs; UM ObUla pa3padoTaHa Teo-
pUs TPEXMEPHBIX IMHAMUYECKUX rolorpaMM, caesanbl oTKpbiThs B o0nacth OTOBPAKAIOIINX
CBOMCTBAX BEI'YIIIUX BOJIH MTHTEHCMBHOCTHU IIPY 3ATIMCU JUHAMUYECKUX
OBBbEMHDBIX I'"OJIOI'PAMM u MHOTO€E Ipyroe.

ITpu n3ydyeHnn padoT yKa3aHHBIX aBTOPOB MOXKHO C/Ie/aTh BBIBOJ, YTO MaMSATh MPEACTaBIIsET
co0o¥ rosnorpauueckoe 00pa3HO-BEKTOPHOE 00pa30BaHUE, COCTOSIIEE U3 MHOTOUMCIIEHHBIX COOBI-
THi (06pa30B) MPOIILJIOrO, HACTOSIIETO U OyayIIero. YeaoBek ciocoOeH yIpaBisTh JBHKEHAEM STUX
00pa30B ¢ TIOMOIIBIO CO3HAHUS KaK B CBOEW MaMATH, TaK U B JPYrUX MH(POPMALMOHHBIX CTPYKTY-
pax. CrenoBatenbHO 00pa3bl UMEIOT BEKTOPHBIN (MArHUTHBINA) XapakTep, Tak Kak CIOCOOHBI OpHEH-
TUPOBATbCS U JAIBUraThCS B 3aJAHHOM HaITpaBJeHUU. YeI0BEK MOKET IPUTATUBATh WIN OTTAJIKUBAaTh
onpereseHHble COOBITUS B CBOEH XKU3HH M IIPOrpaMMHUPOBATh ceOs1 Ha KOHKPETHBIE 00CTOSITEIbCTBA,
JaBasi KOMaHy TIOICO3HAHMIO.
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I'napa 1. lonmosiHuTEeIBHBIE 3aKOHBI roJorpaduu

1.

IosBnenne Yenoseka Co3HATENBHOTO.

M3-3a HakomieHus1 OOJIBIIOrO KOJIMYECTBA 3HAHWN M YMEHUH MPOUCXOOUT TpaHc(opMarys
Yenoseka Pazymnoro B Yenoseka Co3HaTeIbHOTO, CIIOCOOHOTO YIPABJIATh COOCTBEHHOM KU3HBIO U
CMEPTBHIO, a TAKXKE PELIaTh CIOKHbIE MUPOBBIE 3aJa4l B KOCMUYECKOM IUIAHE.

Jls peleHns 3Tux 3a/1a4 U CyLIECTBYIOT JIIOOU Ha Halllel utaHete. [lepedens 3Tux 3a1a4 ynaus-
JISIeT CBOEH HEOOBIYHOCTBIO M HEBEPOSITHOM CIIOKHOCTHIO. BHMMaHuMe stiofiei opueHTHpyeTcst Ha 6oree
1yOOKO€ U3y4YEeHHE OKPYKAIOILel IPUPOAbl U JEUCTBUTEILHOCTH.

IIpucTynuM K O3HAaKOMJIEHHIO C HEKOTOPBIMU SIBJIEHUSIMU ITPUPOABI, KOTOPbIE CTAJIN JOCTYII-
HbIMU U151 ToHMMaHusA Yenoeky Co3HatenbHOMY B Havasle X XI Beka.

2.

Pazymnas nusmnmsanus

Ha cmeny mammHHON nuBriIM3anuy YesoseyecTsa NPUXOAUT pasyMHas HUBUIIN3ALMA, OCHOB-
Hble TPUHIMIBI KOTOpoi copmynrpoBansl B Tperbem OOpamennu k YenoeuectBy [10], Tak
Haripumep: «CMeHa MOKOJIeHUI HeoOX0MMa Pa3yMHBIM CYLIECTBaM M B YaCTHOCTH, JIOJSM, HE KaK
’KMBBIM CYILECTBAaM /Il COXPAHEHUS U MPOAOJDKEHNS KUBOTHOIO BUAA, HO Kak Pasymubiv Cyine-
cTBaM i1l coxpaHeHus Pasyma». U eme: «SI3bIk B CyIIHOCTH He crioco0 nepeaadn MH(popMaluy, a
criocod e€ Cy)KeHHsl U He JIOCTHKEHHEe pa3yMa, a JIMIIb yOOroe BpeMeHHOe sIBJIEHHE Ha PaHHHX JTa-
nax BOJIOLUH YesioBedecTBa». OOIIeHne MeXIy JIIOIbMHU J0JKHO OBITh TEJIETIaTHUECKUM, TO €CTh
rojorpaduecKUM Ha JII0ObIX paccTosiHusIX. B padote mo mepectpoiike jJormyeckoro yHaamMmeHTa
MBILUIEHHS YesoBeuecTBY HykeH Kypc HeNpephIBHOM JIOTUKHY U AETAJIBHBIE MHCTPYKLMHU I10 ITOCTeE-
IIEHHOMY BOCIIMTaHMIO B CIIEAYIOIIMX MMOKOJIEHUSAX HABBIKOB HENIPEPBIBHOTO MBILIUIEHHS.

2.1,

MepHocTH IPOCTPaHCTBA

ITo H.B. JleBamogy [10] cunraercs, uto MepHOCTb — 9TO COBOKYITHOCTb KQUECTBEHHBIX XapaK-
TEPUCTHK MPOCTPAHCTBA; B LIEJIOM — 3TO 0a30Basi 4acTOTa KOJeOAaHUH YCTOMYMBOCTH JAHHOTO TPO-
crpaHcTBa. B pamkax nmosuimii BomHOBO# nicuxonoruu OyaeM cuuMTarh, 9To 6a30Basi 4acToTa — 3TO
YacToTa CTOSIYMX UM OerylyX BOJIH, Ha KOTOPBIX 3allMCaHbl FOJIOrpaMMBbI ¢ MH(OpMalluen XapakTe-
puctuk ganHoro npocrpadcrsa. H.M. Jlepawos B [10] numer, yro B bosnbmom Kocmoce cymectByer
OecKoHeuHOe Ynciio (hOpM MaTepHii, KOTOpble B3aMMOIEHCTBYIOT MeXIy COOOH MM He B3aMMOJIeH-
CTBYIOT BOOOIIIE, U 3TOT YPOBEHb onpejessercss Koa(hpUIUEHTOM B3aUMOJCUCTBUSI B KOHKPETHOM
oObeMe MpocTpaHcTBa. «[Ipr MakCMMaIbHOM B3aMMOZEHCTBUY JBYX MaTeprii (0003HAYMM OfIHY W3
HHUX OYKBOH A, pyryio — B) mpoucxoaur mosiHoe cavsiHUe JaHHBIX MaTepuil Jpyr ¢ JpyroM M BO3-
HUKaeT HoBas, ruOpuaHas popma — AB. CiusiHre BO3MOXHO TOJIBKO B Ipesiesiax oObEMa, Ijie cTa-
HOBATCS OJVHAKOBBIMU BCE ITapaMeTpbl 3TUX Marepuil. HeoqHOpOOHOCTE POCTPAHCTBA BIUSAET I10-
pasHOMYy Ha (bOpMBI MaTepUi, KOTOPbIE TPOHU3BIBAIOT 3Ty HEonHOponHOCTh. Ha onHy popmy mare-
puii BiMsieT Oosbllle, Ha APYrylo — MeHblle. HeoqHOpOAHOCTh N3MEeHseT KaYeCTBEHHYIO CTPYKTYpY
Matepuil, YTO ¥ CO3AET YCIOBUS IJISl MX CIMSIHUS M 00pa30BaHMs HOBOTO KadecTBa. Takum oOpa3zom
BHYTPHY HEOTHOPOAHOCTH B IpeJesax 0ObEMa, IJie BO3HUKAIOT YCJIOBUSA U1 CIIUSHUSA JBYX MaTepuil,
BO3HMKAET MaTepusi HOBOIO KauectBa — rubpuanas ¢opma AB. ['mOpuanas ¢opma AB Toxe Biu-
SIET Ha HEOJIHOPOAHOCTB ITPOCTPAHCTBA, B KOTOPOW OHA BO3HMKJIA. [IponcXoauT 3anonHeHne HeOaHO-
POIHOCTH BO3HUKIIEN ruOpuHoit popmoii AB u e€ BbipoxaeHre. HeoqHOpoiHOCTE pe/icTaBIIseT
c000i1 UCKpUBJIEHUE IPOCTPAHCTBA, YTO PUBOIUT K U3MEHEHHIO MEPHOCTH B ITpeiesiaX 3TOM HEOAHO-
POIHOCTH 1O CPABHEHMIO C COCEAHUMH YYacTKaMu MpocTpaHcTBa. TakiuM 0Opa3oM U3MeHeHHe Mep-
HOCTH IPOCTPAHCTBA HA HEKOTOPYIO BEIMYMHY IPUBOAUT K BOBHUKHOBEHUIO YCIIOBUM VIS CIMSAHUA
ABYX Matepuid. [1j1s1 Toro, YToObl MOIIU CJIMTHCA iBE (POPMBI MAaTEPUH, HEOOXOIMMO U3MEHEHUE Mep-

6



B. A. BenbkoB. «BBeneHue B BOJIHOBYIO TICUXOJIOTHIO»

HOCTH TMpOCTpaHCcTBa Ha BenmmuuHy: Aa = 0,020203236... 1151 TOro 4ro0bl BO3HUKJIA BO3MOKHOCTb
CIUSTHUS TPEX (popM MaTepuil, HEOOXOAUMO YTOOBI MEPHOCTh MPOCTPAHCTBA CHOBA M3MEHIJIACh Ha
BeMYMHY Ao 1 Tak jasnee». JlepamoB H.B. cuuraer, 4to «1pu nocsaenoBareisBHOM U3MEHEHUH Mep-
HOCTU BHYTPHU HEOJHOPOAHOCTH MPOCTPAHCTBA HA BEJIMUMHY Aol IOC/IEIOBATENBHO CIIMBAIOTCS CEMb
(opm marepuii, oOpasyomux Hairy BceneHHYI0 W CO3[AI0T MIeCTh MAaTepUAIbHBIX cep pasHOro
Ka4eCTBEHHOTO COCTaBa M pa3Mepa. BHyTpeHHsis cepa, oOpazoBaHHast ceMblo (pOpMaMy MaTepuii
ecTb (pusnuecku 1moTHas miaHera 3EMJIS, BeliecTBo KOTOPOil UMEET YEeThIpe arperaTHbIX COCTOSI-
HUS — TBEPAOE, KUAKOE, ra3000pa3Hoe U IIa3MeHHOe. Pa3Hble arperaTHpie COCTOSTHHSI BOSHUKAIOT,
KaK pe3yJbTar KosieOaHust MEPHOCTH, MEHBIIIE, YeM Ad».
STy yTBepKAeHUs WuocTpupyeT PrucyHok 1.

Puc. 1 — O6pazoBanue 3emnu [10].

«Korzma Mbl roBopuM 0 I1aHeTe 3eMilsl, Mbl JOJKHBI IOHUMATh TO71 3TUM LLIECTh cep, BIIO-
AeHHbIX ofHa B Apyryio u npeacrasiasaommx EJJMHOE [EJIOE. 9T1o noHsATHe — 04eHb BaXHO AJ1A
IIOHMMAaHUs MHOTUX fIBJIEHUH M 3araJoK )KMUBOW M HEKXMBOW MaTE€pUH, SBOTIOLMU KU3HU Ha Halleu
miaHere. .. [Ipu 3aBepiieHnn (popMUpPOBaHUS KAYECTBEHHBIX CTPYKTYP 3€MJIM, HEOIHOPOIHOCTh B
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MpoCTpaHCTBe HeuTpasmzyercs (cM. Puc. 2). Boznukive npu cnusiHuu bopM MaTepuil Matepuaib-
Hble cpepbl 3aMOTHSIOT 3TY HEOAHOPOTHOCTh. [IpOUCXOIUT «BhIpaBHUBAHUE IMPOCTPAHCTBA.

Puc. 2 — BelpaBHMBaHME TPOCTPAHCTBA.

2.2,

Muxkpokocmoc.

Hanee JlepamoB H.B. mumer: «Slgpo aroma BiAMsieT Ha CBOW MHKPOKOCMOC: SIAPO aroMa
WCKPUBIISIET, U3MEHsIET MEPHOCTh MHUKpPOKOCMOoca. Kaxaplii aToM CBOei Maccoil B OOJbINEH WM
MEHBINIEH CTENeHN MPUOTKPHIBAET KAueCTBEHHBIN Oapbep Mekay (PU3UYECKUM U I(PUPHBIM YPOB-
HEM U CO31AET MEX1y HUMM KaHaJl. MUHUMAaJIbHBIN KaHaJl CO3Ja€T aTOM BOIOPOJA, MaKCUMAJIbHBIE
KaHaJIbl CO3/1AI0T TPAHCYPAHOBbIE IEMEHTHI. Yepe3 9TOT KaHal MaTepys YaCTUYHO HAUMHAET IepeTe-
KaTh Ha 9(PUPHBIA YPOBEHb U CTAHOBUTCSI HECBSI3AHHOW C JIPYTUMH MaTeprsAMH (TIporiecc, 0OpaTHBIH
CIIMSHUIO MaTepHii), IOTOMY aToM, IOCTENEHHO Tepsisl KOHKPETHYI0 (popMy MaTepuu, CTAHOBUTCS
HEYCTOMYMBBIM M PacIiagaeTcsi Ha MPOCThIe, 00Jiee YCTONIHBBIE JIEMEHTHD».
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Ecmu npupepxuBarbcsi rosorpapryeckoil KOHUENIMU YCTPOMCTBA MUPO3JaHUs], TO TaKHe
BbIcKa3piBaHMs Jlepammosa H.B. MokHO TpakToBaTh Kak rojorpagpuieckue B3auMOAENCTBUS MEXKLY
YPOBHSIMU (B JIaHHOM cJiyyae MexXay (pU3MYEeCKUM M 3(PUPHBIM), TO €CTh JBUKEHUE MaTepuu IO
JlepammoBy H.B. MOXHO cuuTaTh Kak NepeMelleHre rojorpaMmm 3Ty martepuio oOpasyromux. U B
cootBeTcTBUM ¢ BhiBofgamMu [lenucioka FO.H. [8] npennonarare, 4To 3TH roorpaMMsl IpeACTaBISIOT
u3 ce0s crosure Wi Oeryiye BOJTHbl MHTep(EepeHIIMH, Ha KOTOPBIX 3TH TOJIOrPaMMBbI 3ariCaHbl.
Ternepb MOXXHO IPUMEHHUTh BECh MAaTEMAaTHUECKHIA armapar Jiisi FoJIorpaMM, pa3padOTaHHBIN JOCTa-
TouHO JeTtanabHO Henuciokom KO.H. u ero xomteramu [12].

3.
Hayunble uHCTpyMeHTSHI 17151 n3yuyeHus namsatu Yesnoeka Co3HATENBHOTO.

3.1.

BostHOBO# MeXaHU3M B3aMMOJIEHCTBUS.

PaccmoTpum MexaHn3M B3aMMOJCUCTBHS TOJIOrPaMM Ha MpUMepe KUBBIX KJIETOK. Tak y Kie-
TOK €CTh XUMHUYECKUi criocod oOMeHa nHdopmMaleid 1 BOIHOBOM (Tosorpaduveckuii). [Tpu Bo-
HOBOM CMOCO0€ MPOUCXOAUT HAJIOKEHHUE TOJIOrpaMM, U MaMsTh KJIETOK OOBETUHSETCS, YTO B CBOIO
oyepe/ib YBEJIMYMBAET BO MHOTO pa3 BO3MOXKHOCTH JIEATEIBHOCTH ITOM COBOKYITHOCTH KJIETOK.
Habmonaercs siBleHre pe30oHaHca, KOrjia MPOUCXOIUT YCKOPEHHUE JIeATEIbHOCTH KJIETOK. Y Helpo-
HOB PE30HAHC BBI3BIBACT TAKOE YCKOPEHHE UX JEeSATEeBHOCTH, YTO BO3HHMKAIOT CBEPX CIIOCOOHOCTU
MoO3ra: SCHOBUJIEHHE, Teenatus [4].

CylecTByeT MHOXECTBO IHepro-uH(GOPMAIIMOHHBIX 0Opa30BaHUI KakK TMOPOXKICHHBIX [es-
TEJILHOCTBIO YeJIOBeKa, TaK M OOpa30BaHHBIX O€3 ero y4acTHsl — 3rperopoB, B KOTOPHIX HAKarlIu-
BaIOTCSl OrPOMHBIE MacCUBBI MH(MOPMAIMK pasHOOOpazHOW TemaTuku. OJHUM U3 TaKHX STPErOpPOB
€CTh MIAMSATh W Pa3yM HaIllel TIaHeThl, KOTOPBHIH B TOM YHUCJIe COACPKUT UH(MOPMAIIHIO O TOCTHIKE-
HUSIX BCEX JIIOE; KOHKPETHbIE OTKPBITHS, JIOCTHKEHHU ST UeJIOBEeKa IMOOIIPSIIOTCS STPErOpOM ILTAHETHI,
MPeOCTaBIIsAs HY)KHYI0 MH(OPMAIIUIO, U Ha KJIETOYHOM YPOBHE BO3JICHCTBYET HA pa3yM uelloBeKa,
MpoOyk/Ias aKTUBU3AIIUIO JIEATETLHOCTH KJIETOK. Pa3ym 1uiaHeTsl ciocoOeH ynpaBisiTh N3MEHEHU-
SIMM JICITEeIbHOCTH JTIOJICH, TIPOHUKATh B OOIECTBO W TepecTpauBaTh CJIOXKHUBIIIEECs TMOBEACHUE.
Bo3speiicTBre ueT Mo Tak Ha3bIBAEMbIM KaHAJIaM, WM BOJIHOBOJIAM, COOTBETCTBYIOIICH TEeMATUKH:
(puHaHCOBBII KaHaJ, 3JI0POBbSI, MOJIOIOCTH U T.]I.

[To kaHamy OMOJIOKEHHMS WAYT TOJIOTPAMMBI-00pa3bl Uil paOOTHl KJIETOK B OOHOBJIEHHOM
pekuMe, MPOUCXOUT CTUPAHUE ycTapeBIeld nH(OpMAIIY, 3alMChIBaeTCS HOBasl MIporpaMma Ku3-
HEJIeSATeJIbHOCTH, YTO yOMpaeT Bce HapyIlleHus B padoTe Kak caMUX KJIETOK, TaK M OPraHOB M3 HUX
COCTOSIIIIUX.

3.2,

MexaHu3M namsrTy.

PaccmoTpum MexaHu3M nmaMsATH ¢ MO3UIMIA HOBEHINEH Teopuu cynep B3aumonencTsus. Tak
CxuisipoB A1O. [7] nenaer npeanonokeHue, 4YTo «B OCHOBE MaT€pUaIbHOIO MHpa JIEKUT MaTepu-
aJlbHas1 CyOCTaHIMSI KOTOPYI0 MOXHO MICHTH(HUIIMPOBATh HA TAHHOM 3Tarle C Cylep CTpUHraMu, B
OCHOBE JyXOBHO-HEMaTEPUATBHOTO MUPA TaKKe JIEKUT JyXOBHO-HEMaTepuaibHas CyOCTaHIMs (BU/L
KOTOPOH €l1lle HeJIb3sl ONPEIEIUTh, HO O CBOMCTBAaX KOTOPOM MOXHO C/IENaTh Psfl MPeaOoN0KEHHM,
OCHOBBIBAsICh KaK Ha CBOWCTBAaxX JyXOBHO-HEMaTepHaJbHOTO MHUpA B IIEJIOM, TAK M HAa aHAJIOTUH C
MaTepuaJbHON CYOCTaHIIMEH, a TaK’Ke Ha CBOWCTBAX BUPTYAIbHBIX YACTHUIl; BUPTYaJIbHBIE YaCTHUIIbI
00J1aJaI0T MPUHIUITAATBHBIM OTIIMYMEM OT SJIEMEHTApHbBIX YaCTHIL: BUPTYaJIbHBIE YACTHIIB HE OTHO-
CATCS K U3BECTHBIM HaM (popmam Matepun. OHHU SIBJISIOTCS Kak Obl 00pa3amMu



B. A. benbkoB. «BBeneHue B BOJIHOBYIO IICUXOJIOTHIO»

KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

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

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