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NMpeaucnoeue

CrpemIieHre UITH B HOTY CO BpeMeHeM NPH H3ydeHHH KOTHUTHBHON HeHpOOHOI0THH
04EeHb CX0KE CO CTPEMIICHHEM OCeUIaTh Ha cep(uHre bosbliry o BOIHY OKOJIO IIsKa
Baiikukn. OT MOCTOSHHOTO TTOABJIEHHS HOBBIX (JAKTOB B 3TOH 0ONACTH CTAaHOBUTCS
3aXBaTHIBAIOIIC MHTEPECHO U HEMHOTO CTpamrHo. M Bce e MBI IpojoKaeM B30HU-
paTbesl Ha HAIM YMCTBEHHBIC JOCKH Ul CepHHTa, YTOOBI MOHMATh HAOETAIONIYI0
BOJIHY 3TOT'0 BCE YCJIOKHSIOLIEroCs Hay4dHOIo 3HaHUs. JlaHHas KHMra co3JaBajiach
¢ nespio popMmpoBaHMs OOIIEro MPECTaBICHUS O eIl TOJIBKO 3apOKAaromencst
Hayke. OcoOBbIif CTUIIb M3TI0KEHHUS OCHOBHOTO MaTepHaa JieJacT ee JOCTYITHON Kak
JUIS CTYAEHTOB, TaK M AJISI BCEX HHTEPECYIOLINXCS YUTaTeNIel T000T0 yPOBHSL.

1.

Bropoe u3nanue KHATY IPeTepIIeNo psijl yCOBEPIICHCTBOBAHMM.

Jlob6asnena noBas miasa [ envt u monexyivl motuiienus (1. 16), Koropast 3HaKO-
MUT YHUTATEISI C COBPEMEHHBIMH Pa3pabOTKaMu B 0OIACTH MOJICKYJISIPHBIX OCHOB
co3HaHus. VM3BeCTHO, 4TO HEHPOHBI (HOPMUPYIOT CBS3H C JIPYTHMMHU HEHpPOHAMHU,
IKCIPECCHpPYs OCITKH MO KOHTPOJIEM TeHETHYECKOro (M AMUTeHETHIECKOro) afl-
napara kietkd. Takum o0pa3oM, 3HaHHE MOJEKYJISIPHOTO YPOBHSI HEOOXOIHUMO
JUTSL TOHUMAHUS TaKuX (PYHKIHUH, KaKk 00yueHue, peub, BOCIPHUATHE U JAPYTHX.

C y4eToM JaHHBIX, HOJYYEHHBIX 3a TOCIEIHUE JSCSTh JIET, MOJHOCTHIO Mepe-
cmotpena rasa 0 Coznanuu u enumanuu (r71. 8). HeBeposSTHBIH POPHIB B JaHHOM
O6ﬂaCTI/I TMTO3BOJIMJI COBEPUINTH OTKPBITUE HOBBIX METOIOB PETUCTPAIUN ACATCIIb-
HocTH Mo3ra. Hanpumep, ObIII0 TTOKa3aHo, 9TO MO3TOBBIC PUTMBI HeCyT HH(OpMa-
MO KaK O CO3HATEJIbHBIX, TAK M 0 OECCO3HATEINIBHBIX IIPOLIECCaX.

Bouta nipoussesiena Goubinast peBusus 1. 12 [fenu, ynpaeisiowutl KOHMpPois u
Oeticmaus, B KOTOPOH C TIO3UIIMH COBPEMEHHBIX JAHHBIX O CTPOCHHUHU NpedpoH-
TaJILHOM KOPBI MPOSICHSOTCS MHOTHE 3araJIKK O 3HAYeHHU JOOHBIX 0JIei — «op-
TaHOB HUBUIIU3AIUN», JJIIUTCIBHOC BPEMS CUNTABIINXCSA HETIOCTUKUMbBIMU.
JloGaBneHbl HOBbIC TEKCTOBBIC BCTABKU [lepcnekmugbl KOZHUMUGHOU HeUpOHa-
VKU. CBOM TOUKH 3pCHUs Ha BAXKHBIC HAITPABJIICHUA W OTKPBITUS, CACTAHHBIC HE-
JIABHO B PaMKax KOTHUTHBHOM HEWPOHAYKH, IPECTABISIFOT BEAYIHE YYCHBIE CO
BCEro MHUpa:

e Hemnscon Kosan (Nelson Cowan, PhD), Yausepcurer Muccypu

Hasux Urnman (David Eagleman, PhD), Meautmuckuii komiemx baitnopa
Ixepansn Dnensman (Gerald Edelman, MD), UuactutyT HefipoHayk

ITon ®neruep (Paul Fletcher, PhD), KemOpumkckuit yHHBEpCUTET

Amxena ®@puneprun (Angela Friederici, PhD), UHCTUTYT 4eI0BeUeCKOM KOT-
HHUTOJIOTHH M HayKH 0 Mo3re oOmecTBa Makca [lnanka
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e Kpucropep ®puc (Christopher Frith, PhD), Ilentp uccienoBanusi mosra
«Bnankam Tpact»

e Kpucrod Kox (Christof Koch, PhD), pakynsret 6ronoruu Kanupopuuiickoro
TEXHOJOTHYECKOTO HHCTUTYTA

e Credan JI. Makuuk (Stephen L. Macknik, PhD), Helipomorinueckuii HHCTH-
TyT bappoy

e Crozana Maprunes-Konzge (Susana Martinez-Conde, PhD), Heiiponoruue-
CKUH MHCTUTYT bappoy
Anwupyzx IMaren (Aniruddh Patel, PhD), UuctutyT Heliponayk
Yapan Panranax (Charan Ranganath, PhD), Vuusepcuter Kamudopuuwu,
JleitBuc
Maiikn Parr (Michael Rugg, PhD), Yausepcurer Kanmnbopuuu, Upsuu
Joxennu Caddpan (Jenny Saffran, PhD), Yuusepcuter Buckoncuna, Moaau-
COH

e Jlapu Cxsaep (Larry Squire, MD), Yausepcurer Kamudopuuu, MeauuusHckas
mkosia Can Jlmero

5. Bo BTOpOE M3AaHKe BKIFOUYCH CIOBAPh TEPMHUHOB. Tak Kak OCBOCHHE TEPMHHOIIO-
U SIBIISICTCS OJIHUM U3 HAaHOOJIee CIOKHBIX ATAIOB H3YUCHHUS] KOTHUTHBHOU HEi-
POHAYKH, MBI HAJICEMCsl, YTO ITO JIOTIOIHEHUE OYET XOPOIIHM BCIIOMOTaTeIbHbIM
CPEJICTBOM [IJISI CTYJICHTOB | TIPETIO/IaBaTEeICH.

6. B Hauago KHUTH MOMEIIEH HOBBIM MHUHH-ATIAC YCJIOBCYCCKOrO MO3Ta, 3HAHHE
CTPOEHHUST KOTOPOT'O CIYKHT MEPBBIM IIATOM K MOHMMAHUIO KOTHHTHBHBIX HAyK.
Tak Kak MO3TI HEBEPOSTHO CIIOXKEH 110 CBOEMY TOIOrpapuIeckoMy yCTPOUCTBY, B
MEPBOM M3aHUU MBI HCIIOB30BAN WLTIOCTPAIIMK U3 aHaTOMUM [ pest i Ipyrux
HCTOYHUKOB u3zarennersa Elsevier/Academic Press. Jlns GonblLiei moMou Ho-
BUUKaM IIPH U3yYEHHH «IaHAmad)Ta MO3ra» BO BTOPOE U3IaHUE H00ABIEH MUHU-
aTiiac — KOMIIAC U KapTa KTePPUTOPHUNY.

7. V1 HakoHel, MPHJIOKEHHUE 10 METOMaM BH3yalH3aIlli MO3ra OBUTO MOIHOCTHIO
0OHOBIIEHO JKCIIEPTOM B JIaHHOW 00nactu, JokropoM Tomacom Pamcoii uz Yuu-
Bepcutera Konenrarena.

Kak mucamn Kpucrodep @puc, Muxaens [lo3nep u apyrue, B mociegHue He-
CKOJIBKO JAECATHICTUI Mbl HAOII0AaeM 3aKJIFOUEHHUE COI03a MEXKAy KOTHUTUBHON Ha-
YKOI M HayKo#i 0 Mo3re, KOTOPbId CTPOUTCSI Ha B3aUMOBBITOIHBIX MCXOIHBIX IIpe-
HUMYIIECTBAX KKIO0H N3 HUX. KOTHUTHBHBIC MEXaHU3MBI M MEXaHU3MBI BOCTIPHSTHS,
U3y4aBIIecs HAa yPOBHE MTOBECHUS, B HACTOSAIIIEE BPEMsl MOT'YT HAOIIOAAThCS HEMO-
CPE/ICTBEHHO Ha YPOBHE PabOThI caMOro Mo3ra 61arosapsi UCHONIb30BAHUIO HOBEH-
LIMX METOJ0B BU3yaaH3allil MO3TOBBIX IPOLECCOB. BriepBble B pealbHOM BpEMEHU
MBI MOJKEM HaOJIIONaTh IESTEIBHOCTh JKUBOTO MO3Ta, KOTOpas (OpMHpPOBAIacCh B
IPOLIECCE HBOMIOLUY O0JIee COTHU MIUITMOHOB JIET. Pe3ynbTaTsl 3TOT0 UCCIEA0BAHUS
HEBEPOSITHO OOTraThl U COCAUHSIOT B ceOe HOBEHUIINE JTaHHbIE ICUXOJIOTMU U OHOIIO-
THH, MEJUIHBI, OMOXUMHUH 1 (HHI3HKU. B TO e BpeMst HanOoubIee 9uCcIo HayIHBIX
pa3paboToK cTpOUTCS Ha 0a3e XOPOIIO YCTOSIBIIUXCS TICHXOJIOTUISCKUX KOHIICIITHIA
U METOAMK. B pe3ynbrare Mbl MOXKEM HaOMIOaTh, KaK ICUXOJIOTUSI U HAyKa O MO3Te
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YAWBUTEIILHBIM 00Pa30M JIOTIONHSIOT IPYT Apyra. KoeHumueHnas HeupoHayKa CTaHo-
BUTCSI 0053aTETIBHOM COCTABISIONIEH 00pa30BaTeNbHBIX IPOrpaMM IO ICUXOJIOTHH,
OMOJIOTHH, NTeJIaroTUKe ¥ MEJHIIMHE.

CIOXXHO OXBaTHUTH HayKy O MBIIIJICHHH 3a OJMH Kypc. MHOTHE JeKTOpBI 3aMeda-
10T, 4TO OoJIbIIIas 4YacTh yqeGHoro BPCMCHHU TPATUTCA HA U3YyYCHUE CTPOCHUS CaMOIo
MO3ra, ¥ 04eHb MAJIO BPEMEHHU OCTACTCS ISl OCBEIICHHS CIOKHBIX MHTETPaTHBHBIX
nporneccos. HecMoTps Ha TO, 4TO 3HaHHE YCTPOICTBA MO3ra HEOOX0AUMO, (hOKycH-
pOBaHNE UCKIIOYUTEIHHO Ha AaHATOMUH MOXKET ITOMEIIaTh JOCTIKEHHUIO IIeJel mpe-
HOJ/IaBaHMSI.

B nanHOH KHHTE K PEIIEHHIO 3TOil MPOOJIEMBI aBTOPBI TOAXOIAT C HECKOJIBKUX
CTOpOH. Bo-TIepBEIX, TEKCT B CBOEH OCHOBE NMpPUAEPKHUBAETCS TMOKOH 00ydaromieit
JWHHUH, KOTOpas BKIIOYAeT CTaHIapTHBIC Pa3fieNbl, TaKHe Kak CEHCOPHOE BOCIIPHS-
THE B 3pUTEIBHON M CIyXOBOH cucTeMax, pabodas maMsaTh, BHUMAHUE U CO3HAHMHE,
BBICIIIFIE HEPBHBIE (DYHKIIMH, S3BIK ¥ BOCHIPUATHE, KOTHUTHBHAS JAEATEIEHOCTD, SMO-
M, COLMAIBbHOE ITI03HAaHNE U Pa3BUTHE. BO-BTOPBIX, 3HAKOMCTBO C JEATEIHHOCTHIO
MO3Ta MPOUCXOJUT MOCTEIEHHO, IIIar 3a IIaroM, C MOJTAIHBIM yCIOKHEHHEM Mate-
puana. s obierdeHus BOCHPHATHS MH(OPMAIMK B KHUTE UCIOIB3YyeTCs 0cobast
@yHKYUOHAILHASA OCHOBA. DTOT IIMPOKO PACHPOCTPAHEHHBIN CIIOCO0 TTO3BOIISET CO-
Oparb BCe IIIaBHBIE pa3/ielibl B €IMHYIO CXEMY, KOTopast yrIyOJseTcs 1 pa3pacTaercs
JACTAJEIMUA 110 X0y H3JIOKCHUA. CDyHK]_H/IOHaJ'ILHyIO OCHOBY KHUTU MOXHO paccma-
TPUBATh C pas3HbIX cTOpoH. Hampumep, nmporecc xpaHeHus: HHPOPMAIIUY MOXKHO U3-
y4aTh UCXOJSI U3 IMTOHATHIT aKTUBHOM paboyell mamMsATH, a BOCIPHUATHE, KOTHUTHBHYIO
¥ BBICIIYIO HEPBHYIO JIEATEIBHOCTh — Ha (JOHE MOCTOSHHOTO COXPAaHEHHS B MO3Te
Tekymied uapopmanuu (1. 2). OyHKIMOHATBHAS OCHOBA MOMOTAeT pa3o0parhest B
o0oux ciryyasx.

INocre mpoxokaeHHs: OecIIaTHOM perrcTpanny JUTs MpernoaBaTeneil 1 cTyaeH-
TOB CTAHOBWTCS JOCTymHOW mH(OpMmarus Ha caiite http://textbooks.elsevier.com.
I[OHOJIHI/ITCHLHLIC Marepuaibl IJisl CTaplIMX HACTABHUKOB BKIIFOYANOT BCE PUCYHKU
KHHTHU U TIOJMUCH K HUM B opmare POwerPoint, a Taxke BUACOMHCTPYKIHU U MYJTb-
TUMenuiHbIe (ainsl. CTYIEHTB MOTYT O3HAaKOMUTHCS ¢ KPAaTKHUMH 0030paMy IJIaB,
TeCTaMHM, PUCYHKaMH 1 BuAeo. CalT OyaeT MOCTOSIHHO OOHOBIIATHCS M AOTIOTHATHCS
B 3aBUCMMOCTHU OT IMOCTYIJICHN HOBBIX JAHHBIX, U aBTOPbI 6y[[yT paabl y4eCTh Balllu
NPEUIOKEHNS M HJIEH TI0 TIOBOLY €T0 COJEPIKHUMOTO.

Marepnan m1aB npeanaraeTcs U3ydarh B JII00O0H MOCIIEN0BaTeIbHOCTH, yIOOHOMH
JUIsl TIpernojiaBanus. J{jist CTY/IeHTOB, MPOAODKAIOLIMX 00yueHHe, COJACpIKaHHE IVaB
4 u 5 MmoxHO noaaTb B KPATKOM M3JIOKCHUU. Z[J'[S[ Ha4YaJIbHBIX KYpPCOB O3TH TEMbI 1B~
JISFOTCS] OCHOBHBIMH M MOTYT OBITh JIOTIOJIHEHBI HH(bOpMaLell 13 NpuiiokeHus (as-
topsl — Tomac Pamcoii ¢ koyuteramu). TIpritoykeHus TakxKe yIoOHO UCIIOIb30BaTh B
Ka4yeCcTBe CIIPABOYHOTO MaTepuaa.

B kHure paccMarprBaroTCs BCe BO3MOKHBIE HAPYIIEHHsI MO3TOBOH JIESITEIbHOCTH,
HauMHas C ONMHCAHUs CIydacB MOBpexIeHHs namata y lenpu Monaiicona (Henry
Gustav Molaison, HM) 1 BO3HMKHOBEHHSI aHTEPOTPAIHON aMHE3WH B PE3yJIbTaTe
BUpycHO# nHpekuun y Kiaiisa Bepunra (1. 2 u 9) 1 3akaH4MBast CIIETIBIM 3pEHUEM,
reMHarHo3Me, Mpo30MarHo3ueil 1 JAPyriMH PacCTPOMCTBaMH 3PUTENBHOI CHCTe-
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Mbl. B 1. 11, mOCBAIIECHHON BBICIIUM HEPBHBIM (DYHKIIUSIM, OITUCAHBI PACCTPOMCTBA,
BBI3BAHHBIC YPE3MEPHBIM WM HEOCTATOUHBIM [[CHTPAIBHBIM yrpaBicHueM. Tax, B
Clly4ae HEKOTOPBIX PacCTPOICTB He HAOIIOIAI0TCS HApYIICHUS IBUTATENLHOM crucTe-
MbI ¥ KOTHUTHBHBIX (DYHKIIHI: Ka)XeTCs, YTO HAIMEHThI IPOCTO HE JKEJAIOT BBITIOJ-
HATH JBMKeHHE. OIHAKO WHOTIA OHU CIIOHTAHHO HAYWHAIOT KOITMPOBATH MTOBEICHUE
JPYTOro 4eioBeKa U He MOTYT OCTaHOBHThLCS. Hampumep, HMITYJIbCHBHO TOJHAMA-
FOTCSI, €CJIM OCMATPHUBAIONIMN MX BpPad BCTAeT CO CTyJa. [10M00HbIE paccTpoiCcTBa,
CBsI3aHHBIC C YPE3MEPHBIM HIIM HEOCTATOYHBIM LIEHTPAIbHBIM yIPABICHUEM, I10-
3BOJISIFOT BBISIBUTH OCHOBBI BBICIINX HEPBHBIX (DYHKIIHIA YeIOBEKA.

Psi HapyleHUE ©MeeT meuXxonornyeckue ananoru. [podeccnoHanbHbie My3bl-
KaHThl, Takue kak Ban Kimbepn (Van Cliburn), nxHorma He B COCTOSIHUH MOIaBHUTh
JKeJTaHHe TOJNeBaTh BO BPEMsI UIPbl Ha MHCTPYMEHTE, & BBICOKOKBaIU(HIIUPO-
BAHHBIC CIICIHATMCTHI MOTYT TOTEPATH BBICIIHI KOHTPOJIb HaJl aBTOMaTHYCCKUMHE
JCUCTBUSIMU, 0COOCHHO MPHU HATMYUU OJHOBPEMECHHON MBICIHTEIBHONU HATPY3KH.
Hao0o0poT, KIacCHYeCKUM CHMIITOMOM IIyOOKOHM [eNnpeccHu, Hapumep, sSBIsSeTCs
HEBO3MOXKHOCTh MHHUIIMMPOBATH M BBINOJIHUTE JBIKeHHe. ObmacTi Mo3ra, 3ajei-
CTBOBAHHBIC B TAKHUE KYUCTO MICUXOIOTUIECKUE» HETOCTATKH, KaK IPABIIIO, CBSI3aHbBI
C OpPraHUYCCKUMH HAPYUICHHSMH. 3716Ch Mbl HAOIFOAeM €Ille OJIUH IPUMEp 3HAYH-
TEIBHOTO YIPOIIEHUsT HHPOPMALIUH, YTO MMO3BOJSIET YUTATENSAM MOIYYUTh OOIIYIO
KapTHHY OBICTpEe, UeM pa3pO3HECHHBIC (DAKTHI.

B Hay4HBIX HCCIIEOBAHUSIX TICUXOJIOTUYECKAst TCMATHKA OOBIYHO CBOJUTCS K pac-
CMOTPEHHIO JIaHHBIX 0 pabore Mo3ra. HanpuMep, Ha CErOAHSIIHUI JIeHb CIUTACTCS,
410 BepOaIbHOE MPOSIBICHHE KIACCHYECKOI pabodeii maMsaT — BO3MOXKHOCTh MbIC-
JICHHO MOBTOPSITH MOCJICOBATEILHOCTH YHUCEI U HAOOPBI CJIOB — SIBJISICTCSI YaCThIO
HOPMAJIBHOTO MPOSIBIICHHs peueBoit PyHKIMU. OHAKO OTKPHITHE BO3MOXKHOCTH aK-
THBALMU O0OJNACTe MO3ra, OTBETCTBEHHBIX 33 PeUeBbIe (DYHKIHH, [IPU MBICICHHOM
nosropenuu cios (Baddeley, 2003), nokasbiBaeT, 4to «(hoHOIOrHYECKas! ST pa-
Ooueli mamsTH, OOJbIIIE HE SABISETCS OTJACbHOW KOTHUTUBHOW (DYHKIIMEH, a paccma-
TPUBAETCS B BHJIC OC33BYUYHON aKTUBHOCTH PEUEBOl 30HBI KOpPbL. [T0X0KHE pe3yIib-
tarsl (Kosslyn et al., 2004) mokasaiu, 94To TpH CO3MaHUH MBICICHHBIX 3PUTEIBHBIX
00pa30B y4acTByeT COBOKYITHOCTb 00JIaCTeH KOPbI FTOJIOBHOTO MO3I'a, BOBJICUCHHBIX B
HOPMAJIbHYIO 3PUTEIBHYIO MepLeniuio. bosiee yauBUTeIeH TOT (PaKT, 4TO BHUMAHUE
K 3PUTEIBHBIM CTUMYJIAM OY€Hb TECHO CBSI3aHO C KOHTPOJICM JIBHKeHHI Ta3. Criop-
TCMEHBI U MYy3bIKAHTBI HCIIOIB3YIOT CEHCOMOTOPHBIE 00JIaCTH KOPBI TOJIOBHOTO MO3Ta
JUTSL OCYIIECTBIICHHUS MBICJEHHBIX TPEHUPOBOK. TakuM 06pa3oM, BO KBHYTPEHHUE» U
«BHEIIHUE» MPOIECChI BOBICUYCHBI IEPEKPHIBAOIINECS 00NIACTH MO3ra, YTO 3HAYHU-
TEIBHO 00JIeryaeT MOHUMAHUE BhIIICU3II0KEHHBIX (haKTOB.

B KOrHHTHBHOW HEHPOOMOIOTHU JaJeKO HE BCErJa CYMIECTBYET BO3MOXKHOCTD
YIPOLIEHHO H3JIOKUTH (akThl. ABTOPBI CMOIVIM OPraHM30BaTh JIaHHBIM TEKCT Ha
OCHOBE MOBTOPEHHS TeM, Oiiaroapst ueMy MaTepuall CTaj Jierde /Uit MOHUMaHUs |
[PETO/IaBaHus U MO3BOJISIET HAM HCCIIEA0BATh IIMPOKHUI KPYT OCHOBHBIX MPOOIIeM,
BKJTFOYAIOIMX AMOLIMH, COLMAIIbHBIN pa3syM U Pa3BUTHE.

Jist yoiryOnieHust 3HaHUE CTYICHTOB pa3pabOoTaHbl JOMOJIHUTEIBHBIC MATCPHAIBI.
OHHU TIpeACTABIICHBI C MOMOIBIO HAMNISIHBIX MOCOOHIA, H300paXKeHH U 00yYarOIIHX



18 IpenucioBue

cXeM, a TaKkKe B Buje mpe3eHTanuii popmara PowerPoint u Buaeoxmunos. Hanmyud-
MM 00pa3oM MPOMJLTIOCTPUPOBATE Psii (PEHOMEHOB MOXKHO Ha MPUMEPE IKCIICPHU-
MEHTOB W C ITOMOIIBIO BUaeoMarepuana. Hampumep, MOKHO MOKa3aTh MAIUCHTA C
CHHIPOMOM OKpy»xeHHs (IICeBI0KOMa), KOTOPBIH CIIOCOOCH O0IIATHCS C OKPYIKAI0-
IIIUM MHPOM TOJIBKO [IPU TOMOIITH ABHKEHUSI IV1a3 110 BUPTYaIbHOU KiaBuatype. s
CPaBHCHUST MOXKHO TPOJEMOHCTPUPOBATH MAIIMEHTA, KOTOPBIHA BBINISAUT aHAIOTHY-
HO, HO HAXOAWTCSI B HACTOSIIICH KOME.

s obnerdenus mporecca oOydeHUs] B KOHIIE KaXXIOW IJIaBBI MPHBOISITCS BO-
IPOCHI JIJIsl IOBTOPEHUS U rpaduuecKue yupakHeHus. Mbl 0COOCHHO PEKOMEHIyeM
MOJIb30BATHCS TAKUMHU YIPAKHCHHUSAMH, TaK KaK CaMOCTOSTEIFHOE CO3MaHHE CIIOXK-
HBIX TPEXMEPHBIX MOJEIICH OpTraHM3alui MO3Ta CIOCOOCTBYET JIy4IIeMy UX ITOHHU-
MAaHHIO.

B kHure mpeactaBieH psii aKTyalbHBIX TEM O MOCTOSHHO MEHSONIMXCS Tep-
CIICKTUBAaX KOTHUTHBHOW HelpoHayku. OIHON U3 HUX SIBISCTCS B3aMMOOTHOIICHUE
«pasyMa», TaAKOro Kak MbI €r0 OCO3HAEM, U «MO3ra», TAKOro Kak MbI €ro HaOJIroia-
€M, T. €. UCTOPUYECKH CIIOKHUBILASICS MPOOIeMaTHKa O CO3HAHMU U €r0 MO3TOBBIX
koppensrtax. Kak venasuo ckasan Anan bammu (Alan Baddeley), «moxanyii, cambim
3HAYUTEIBHBIM MU3MCHEHUEM 32 TOCICIHUE ABAIATh JIET B OONACTH IICUXOJIOTUH U
KOTHUTHBHOW HAyKH...MOKHO Ha3BaTh MPHUHATHE TOTO, YTO CO3HAHUE SIBISICTCS 3a-
KOHHOH 1 pa3penrMoi HayqHOH mpoOIemMoii».

HoBblii B3MI1s1/1 Ha ITPOOIIEMY CO3HAHUS BHEC H3MEHECHUS B HCCIICIOBAHUS TIPOLIEC-
COB BOCIIPUSATHS, MTAMSITH ¥ BHUMAHHS, KOTOPBIC MOKHO HAOIIOIATh B MHOHEPCKIX
paborax Ennenst Tynssunra (Endel Tulving), Isauena Ilaxrepa (Daniel Shachter),
Jlxepanpia Dnenpmana (Gerald Edelman), ®peuncuca Kpuka (Francis Crick), Kpu-
croa Koxa (Chrisnof Koch) u rpyrux. B To Bpemst kak BO MHOTHX JIPYTHX y4eOHHU-
KaX MUMEETCs TOJIBKO OJIHA OTIENbHAS IJIaBa PO CO3HAHKE, MBI CYMTAEM, UTO K ITOH
IIAPOKOIT TeMe Ha/I0 MMOCTOSTHHO BO3BPAIIATHCS IO X0y Bcero yueOHnka. Kak 6pu10
HaMMCcaHo B ro0meiiHoit 125-i crarbe B xkypHae SCience, npobiemMa CO3HAHUS CUU-
TaeTcs B HACTOAIICE BPEMs OIHOW M3 CaMbIX IVIABHBIX, HEPa3pPEUICHHBIX MPOOIeM
ouonoruu. HecMOTpst Ha TO YTO MHOTOE B 9TOM BOIIPOCE €IlIe HEOOXOIMMO TTOHSATH,
MICHXOJIOTH YK€ TaBHO M3y4aroT IPOIECChl CO3HAHMS B KOHTEKCTE TaKUX MPoOiIeM,
KaK «IKCIUTUIIUTHOE CO3HAHMEY» U K(POKYCHOE BHUMAHUE». DTH MMOHATHS OI[CHUBAIOT-
Cs1 ICXOZISI U3 TOYHOTO TIOBEICHYSCKOTO OTBETA U C CAMOTO Hadajia Pa3BHTUS IICUXO-
¢u3uKy, T. €. 6oree IBYX COTEH JIeT Ha3a/l, CHTHAIM3UPYIOT O HATWINN KOTHUTHBHBIX
nporeccoB B Mo3re. Takum 00pa3oM, TEPMUH «CO3HAHHE» MOXKET OBbITh UCIIOIb30BaH
KaK SIPJIbIK, aHAJOTMYHBIA CITAMSTH» ¥ «BOCIPHUSATHIO», C ONPEICICHHBIM YUCIOM
MOATEM, TAKUX KaK MOACO3HATEILHOE BOCIPHATHE, aBTOOMOrpaduuecKasi IaMsITh U
CEJIEKTHBHOE BHUMAHHC.

[Tpon3BoNbHBINA KOHTPOJIH (DYHKIIUH U JIESATSILHOCTH TOXKE TIEPEMEIASTCSI B UC-
CIIC/IOBAHUSX HA TMEPEJHUI IUIaH, HO WHOTJA IOJ HA3BAaHHMSMHU «CTPATETHYCCKUN
KOHTPOJIb» U «BBICIIHE NICHUXMYECKHe (PyHKIUI». B Mo3re Mpon3BOIbHBIC U HETIPO-
M3BOJIbHBIC (PYHKIIMH MOTYT OBITH YETKO pa3IelieHbl Ha OCHOBAHWHM TAaHHBIX aHATO-
MUH U U3HOIOTUH. 3HAYUTEIIBHBIC PA3JINYUsl BOSHUKAIOT TAKXKE [IPU BU3YaTH3aAIUU
GbyHKIMI MO3ra U moBe/eHus. 11 HaKoHell, M3yuYeHHEe BBICIINX MCUXHYCCKUX (YHK-
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M OTKPBIBAET HOBOE MOHMMAHUE JIMYHOCTHY» B MIOBCEIHEBHOM KHU3HH, UYTO H3y4a-
€TCsl COIMAIBHON M IMYHOCTHOM IICUXOJIOTHEN.

Bce aTu pasenbl MOKa3bIBAIOT MOPA3UTENBHYIO B3aHMO3aBUCHMOCTh JaHHBIX O
MOBEJICHUH U pabdoTe MO3ra.

Ha ceromusiiiHuii 1eHb MEXaHH3Mbl BOSHUKHOBEHHS SMOIMN 1 COL[HAIBLHOTO TI0-
BEJICHUS TAKXKE HAXOJSITCS B PA3BUTHH. «3epPKabHBIC HEHPOHBI» CBSI3BIBAIOT C BO3-
MOYKHOCTBIO BOCTIPHHUMATH HAMEPEHHS JAPYTHX; OECCO3HATENBHBIC «ITHIA YTPO3I»
MOT'YT CTUMYJIHPOBATh MUHIAIMHY; U MPOTHUBOIOIOXKHBIC MPOSIBICHHsS CaMOKOH-
TPOJIsl, BEPOSITHO, TPUBOIAT K BOSHUKHOBEHHIO KOHKYPHPYIOIIMX HUMITYJIbCOB B IIpe-
(bpoHTaAIBHOM KOpE.

KoruutupHas HEHpOOHOIOTHsI PACIIONIOKEHA HA TIEPEIOBOM Kpae HAyKH U Mpell-
CTaBJIICT MHTEPEC [Tl MHOTUX YUYCHBIX. Harpaoii CTyJIeHTaM 3a CTapaHus [pH ee
n3ydeHun Oyzer Ooree rry0oKoe MOHNMAHUE YEIOBEUECKON MPUPOIBI, KOTOpast HU-
Korja He Obl1a Ooliee TOHATHOW M yOCIUTEIbHOM, YeM ceidac.

ABTOpEI BBIPAXAIOT OIPOMHYIO GIarogapHoCTh 0KTOpy Moxamecy Memseny
(Johannes Menzel), penaxropy nznarenscrsa EIsevier, 3a mpemioxkeHHbIe pelIeHus 1
MOMOII[b B pa3paboTKe CTPYKTYpbl KHUTH. MbI oueHb npusHareabHbl Kiape Kapyana
(Clare Caruana), pemakropy o pa3BUTHIO OTAETA KHUT [0 OHOJIOTHYECKAM HayKaMm,
Academic Press, Elsevier, 3a ee pykoBOACTBO 1 MOJICPKKY Ha NPOTSHKEHHN pabOThI
HaJl BTOPHIM M37aHueM. Bo BpeMs moaroToBku Tekcta Moxanec n Kiapa 3ansmuchk
HOBBIMH U 0OJiee CIIOKHBIMHU MMPOCKTAMU, M MbI MPUHSUIM B HAll KOJJIEKTHB Maii-
ka Xeiinn (Mica Haley), crapuiero penensenra nznarenscrsa, u Menuccy TepHep
(Melissa Turner), penakropa mo passuthio. Maiik u Menrcca Hadanu paboTy Haj
BTOPBIM U3JIAHUEM H C JIETKOCTBEO MIPOBEITH HAC YePe3 CIOKHbIE CTAJUH MOATOTOBKH
3TOTO OTPOMHOTO TEKCTa. MBI [IEHNM UX OECKOHEUHYIO T0OPOTY, COBETHI U MOIEPIK-
Ky, OKa3aHHbIC Ha BCEM MPOTSHKEHHU 3TOrO TPYAHOro rnepuona. boiee Toro, naHHast
pabora He Oblna Obl 3aKOHYCHA 6€3 HCIOIb30BaHMUsI OOLIMPHBIX APXHUBHBIX PECYPCOB
H3IaTehCTRA.

Mb1 GnarogapHbl MHOTHM HAIIUM COTPYIHHKaM, KOTOPHIC MOACIUINCH CBOMMHE
3HAHUSMU ¥ onbIToM. Cpein HUX:

Hanmaa bansces (Daniela Balslev)
JlaTckuii uccieaoBaTenbCKuil IEHTp MarHUTHOTO pe3oHaHca, [ocnurans Bunospe,
Hanus

Jmutpuit Boyrakos (Dmitri Bougakov) . .
®akyaprer HeBposoruy, Mexuimuckunii yuuepcurer Hero-Hopka, Hero-Hopk,
Hero-Hopk, CIHA

Jlxeticon M. Yeiin (Jason M. Chein)
®dakynpTeT ncuxosorud, Temrut YausepcuteT, @unanenbdus, [Tencunsranus, CILIA

Menanu Kyn (Melanie Cohn)
®axkynpreT ncuxoniorud, yauusepcuter Toponrto, Onrapuo, Kanana

Onkonon [onnoepr (Elkhonon Goldberg)
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DakynpTeT HEBPOJOTHH, MeIMUMHCKNN YHUBEPCUTET Hero-Mopka, Hero-Hopk,
Hero-Mopk, CIIIA

Mapk X. Txxoucon (Mark H. Johnson)
LlenTp MO3ra ¥ KOTHUTHBHOTO Pa3BUTH, (PaKyIbTET ICUXOIOTHH, BUPKOSK KOJUTEK,
Jlonnon, BemukoOpuTanus

Karapuna MaxT'osepu (Katharine McGovern)
Kanudopuuiickuii MHCTUTYT UHTETPAaTUBHBIX MccienoBanuii, Can-Opanmucko, Ka-
mudopumst, CLIA

Mopwuc Mockosuta (Morris Moscovitch)

@PakynbpTeT NCcUXosornn, yuusepcuteT Toponto, TopoHTO M belikpecT-1ieHTp repua-
TPUYECKOW TOMOIIIH, UCCIIEeN0BaTeIbCKNN HHCTUTYT PoTmana, CeBepHbIil ﬁopK, On-
tapuo, Kanana

Ouag ITayncon (Olaf Paulson)
JlaTckuil uccienoBaTeabCKUil IIEHTP MarHUTHOTO pe3oHaHca, ['ocnurans Bumospe,
Hanus

Ixoan Iupcon (Joel Pearson)
@DakynbTeT NCUX0Norun, YausepcuteT Bannep6unrta, Hamsub, Tennecu, CILIA

Tomac Pamcoii (Thomas Ramsgy)
JlaTckuii MccrneaoBaTenbCKUi IIEHTP MarHuTHOTO pe3oHaHca, [ocnmrans Bumospe,
Janus

Ie6opa Tanmu (Deborah Talmi)
®axkynbreT ncuxoniorud, yuusepcuteT Toponrto, Toponto, Ontapuo, Kanana

@pank Tonr (Frank Tong)
®dakynpTeT NCUX0NIOTH, YHUBepcuTeT Bannepounrta, Hampwmuie, Tennecu, CIITA

ITepBBIit peakTop BhIpaKaeT OrPOMHYIO OIaromapHOCTh TOKTOpy JlKepansay
Onenpmany (Gerald Edelman) u ero xosuteram n3 Mucturyra Hetiponayku B Can-
Jluero, Tak Kak OHH SBISIOTCS YHUKATBHBIM HCTOYHUKOM BIOXHOBEHUS M TIPHUME-
POM TSI YUEHBIX BO MHOTHX OOJNACTSX HEHPOHAYKH. ABTOpP OYCHB MTPU3HATEICH
corpyaaukam ®oHia Hayk o pasyme B . CaH-AHTOHHO 1mtara Texac 3a moaaepx-
Ky MEPBOMPOXOMAICCKUX HCCIICNOBAHHUI B 00OJACTH KOTHUTHBHON HEHPOHAyKH H
co3HaHus1. [71aBa u ncnoiHUTENbHBINH aupexTop Ponaa [xozed Haiien (Joseph
Dial) oco6eHHO aKTHBHO y4acTBYeT B paboTe 1Mo 00bETUHEHHUIO MOBEICHYECKUX
MOAXO0B M METOIUK MCCIICAOBAHUS MO3Tra Ut u3ydeHus co3nanust (http://www.
mindscience.org).

O6pectu 6osee IyOOKOE MOHUMaHKE PabOThl MO3Ta HAM MIOMOTAJIN KOJUICTH
U Ipy3bst. VIX CIMIIKOM MHOTO, YTOOBI TIEPEUHCIIATE 3€Ch BCEX, HO MBI XOTHM,
4TOOBI OHM 3HaJIM O Haiueil npusHareiabHocTH. Can @pankiun (Stan Franklin),
Yonrep ®pumen (Walter Freeman), Yunsswm I1. Barke (William P. Banks), E. P. xon
(E.R. John), Kpucrod Kox (Christof Koch), ®paucuc Kpux (Francis Crick), Kapn
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Ipaiiopam (Karl Pribram), 1ou dauuer (Dan Dennett), [Marpunust Y€punenn (Patri-
cia Churchland), ITarpux Yunken (Patrick Wilken), JTxepeiiar Puc (Geraint Rees),
Kpuc ®pur (Chris Frith),Cran J{exaiin (Stan Dehaene), Beépa Mepkep (Bjorn Mer-
ker), Maak IManxcarm (Jaak Panksepp), Cty Xammepodd (Stu Hammeroff), Tomac
Pamcoii (Thomas Ramsgy), Autru PeBorcyo (Antti Revonsuo), Aupu MoHTaH10H
(Henry Montandon), Mappu [lanaxaun (Murray Shanahan) u MmHOorHE Ipyrue oueHb
MOMOTJIM HaM TIPH TIOATOTOBKE IVIaB. MBI HE BCETa COTIALIAINCH C MX 3aMEUaHMUs-
MH, HO BCer/ia ObLIH ONaroiapHbl 3a HEYracarlni HHTEPEC ITUX JIFOIeH K paboTe u
[CHHBIC 3aMEUAHHUSI.

Hawm oueHb moBe3so: 3Ta KHHUTa MHOTOE MoTepsuia ObI 0e3 TITyOOKNX 3HAHUH Ha-
INX 3aMeYaTeIbHBIX COABTOPOB M MX KEJIAHMUS MOJICIIUTHCSI MU CO BceMu. B comep-
JKAHUM KHUTH OTPaKEH BKJIA] B pabOoTy KaXKIOTO U3 HHX.

B Oonee mmpokoM cMBICIIe TaHHAs] KHUTa 00si3aHa CBOMM BBIXOJIOM BCEMY CO00-
IIECTBY MPEIojaBareeil i yIeHbIX, KOTOPBIX MbI IATHPOBAIH MO XOIY H3JI0KCHHUSL.

ITepBblii peakTOp XOUET BHIPA3UThH IPU3HATEIBHOCTH CBOMM OIIU3KHM 38 X TEp-
MIeHKe, TPOSIBIICHHOE BO BpeMs HAIel paboThl HA/l 3THM BCETOTNIOMIAIONIAM TPO-
extoM. Ero poauTesu, HblHE MOKOHHBIE, 0 CHX TIOP SBISOTCS ISl HETO HCTOYHUKOM
BroxHoBeHus. OH Taxske 6iarogaput qoktopa bapbapy Konrou (Barbara Colton) 3a
OT3BIBUMBOCTD M TTOJIEPIKKY.

Ha nocneqnux sramnax HamuCaHHUs KHATH HEM3MEPHMO OOJBIION OKa3ajaach Io-
mors Breiipa Jasuca (Blair Davis), a Takxe [llona ®y (Shawn Fu), nro6e3no mpe-
JOCTABHBIIETO HAM 3HAYMTENFHOE YKCIIO BETUKOIEITHBIX UILTFOCTPAIINI MO3Ta.

Bropoii penaktop Beipaxkaet 0co0yr0 OIaronapHoOCTh MEPBOMY PEIaKTOpy 3a TO,
YTO OH IIEAPO JETHUIICS CBOUMH MPEACTABICHUSIMH U SHTY3Ua3MOM I10 [IOBOJLY 3TOTO
MPOEKTa, COTPYTHHYECTBO W paboTa HaJl KOTOPHIM HAYAIIHCh HECKOIBKO JIET Ha3a]l
BO BpeMsI Tpex4yacoBoii Oece/ibl B UUKAro v mepepocii MOTOM B KPENKYO APYKOY
MOJTHOIEHHBIH TPoekT. OHA TaKKe MPU3HATEIbHA BCEM CBOMM KOJIJIETaM H JIPY3bsIM,
¢ KOTOPBIMH HM3y4ajia porecchl (HJOPMUPOBAHUS PeYd B Mo3re. VX Tak MHOTO, 4TO
TPYAHO HEPEUHNCIINTE, HO OHA IpHU3HaTe bHa UM BeeM: I pery Xukoky (Greg Hickok),
Ieeuny énmty (David Poeppel), JTappu Kaxumty (Larry Cahill), Hopmy Baitu6ep-
repy (Norm Weinberger), Bpune Curan (Bryna Siegal), Aune CraHe (Anne Spance)
u Koypomy Cabepu (Kourosh Saberi) — 3a 3ameuaresnbhbie Gecempl, TPOIOIIKN-
TEIbHBIC TUCKYCCHU M BIyMUYHBbIE 0OCYK/ICHHS B TCUCHUE MHOTHX JIET.

Bropoii pemaktop BIpakaeT MIyOOKYIO MPH3HATEILHOCTH BCEM WIEHAM CBOCH
CEMbH 3a UX MOCTOSHHYIO TOJIEPXKKY BO BpeMsi paboThl HaJl 3THM mpoekTtoMm. 1 Ha-
KOHell, oHa Oarofgaput Kuma 3a ero moHuMaHue u JIl000Bb.
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MEPIENITUBHOTO co3HaHus B Mosre. (Memounux: Drake et al., 2005.)
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1.0. BBepeHue

Orta maBa JaeT OOIIHMe MPENCTABICHUS O KOTHUTUBHOW HEWpOHayKe, 00beInHs-
fomei ncuxuky ¥ Mosr. C TOUKHM 3pEHHUs COBPEMEHHBIX 3HaHMH o BceneHHOH,
MO3I — camas CJI0XHasi CTPYKTYpa, ¢ AeCSITKaMU MUJUIMAPAOB HEPBHBIX KIIETOK,
TPUUITMOHAMHU MEXHENUPOHHBIX CBA3€i. MO3r pearupyer Ha MOCTYIUICHUE pa3iny-
HBIX MOJEKYN (momycThM, OOKaja BHHA) MM Ha BHEIIHHME CTUMYJbI (HampuMmep,
Ba)kHasi HOBOCTbB). HekoTopkle mpolecchl B HEPBHOM CHCTEME MPOTEKAIOT 3a ThI-
CAYHBIE JTOJIM CEKYH]Ibl, TOrJa Kak Apyrue MpodOJKAITCS B TEUEHHUE JecATuiIe-
Tuil. HecMoTpst Ha pazHooOpasue pabouux CUTyaluil, 0O CUCTEME MCUXUKAa—MO3T
HAKOMIJIOCh MHOTO HECJIOKHBIX JUISI BOCTIPUSTHSI 0a30BBIX (PaKTOB, KOTOPbIE OyIyT
PacCMOTPEHBI B 3TOM KHUTE.
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2.0. Mpurnawaem B HEMPONCUXOJIOTUIO

Korma peus 3axoaut o mociefHeil Jekaje pa3BUTHUsS KOTHUTUBHOI HeHMpoHayKH,
TPYAHO H30€XkKaTh OMPEICICHUN «BICUATISIONICE», «PEBONIOMOHHOE». Pesynbra-
THI, HAKOTUICHHBIE 3@ CTOJIETHE NCCIICIOBAHIN TOBEICHNS OPTaHN3MOB U yCTPOHCTBA
MO3ra, MOIY4YHIN YOeAUTENIbHOE MOAKPEIIeHne 61aroiapsi HOBBIM TEXHOJIOTHSM BHU-
3yajin3aliu M0o3ra, BO3MOKXHOCTH MPUKU3HCHHBIX Ha6J'IIO}leHI/II‘/‘I B p€aJiIbHOM BpEME-
HH. Pasymeercs, 3T0 He IPOCTO MOATBEPIKACHHE YK€ H3BECTHOTO. Perucrpanus ne-
ATEJILHOCTH >KUBOTO MO3Ta MO3BOJIMJIA TOIyYUTh HOBBIC (DaKThl, BHIABUHYTh HOBBIE
HJICHU, IOCTABUTH HOBBIC BOIIPOCHI. MpHuorue YYCHBIC ITOTYBCTBOBAJIU, YTO Y€PE3 PO~
MacTh MEXKTy UCCIIEIOBAaHNAMH TICUXUKH U Mo3ra nepeoporiex MocT. st mpobiem,
KOTOpbIE M3/[aBHA IPH3HABAINCH 3aITyTAHHBIMU, TENEPh YAAeTCsl HAliTH OCTPOyMHBIE
peurenus.

OIHOBpEMEHHO C OIIyIIeHHeM MHporpecca 3HAYUTEIBHO PACIIMPHIINCH HAIIH
3HaHMA. Bcero numb JecsTh JeT Ha3aj CIelUaIuCThl B 00JacTH MOBEACHUS BPS]
JIA yCMaTpuBaJid CBA3b MEXKIY IMPCACTABICHUSIMH O KOTHUTHBHOM JCATCIIBHOCTHU
YeJI0BeKa, BBIJAIOMNMHUCS JOCTHKEHHAMH T€HETHKH, JaHHBIMHA O MOJEKYISIPHOM

Puc. 1.1. PemOpanar, «Ypok anaroMuu JokTopa Tynbna». OTa HCTOpUUECKast KapTUHA MOKa-
3bIBaeT MEePEKUBAHS, CBI3AHHBIE C IIEPBBIMH PEBOJIIOIIMOHHBIMU CABUTAMHU B HAyYHBIX MIPE]I-
CTaBJIEHHAX O MO3Te U Teie yesnoBeka. Jlokrop Tyibil (cnpasa) 1eMOHCTPUPYET, KAK MBIIILbI
MPEIICYbs YIPABISAIOT ABMKCHUSIMU KUCTH. CHCTEMaTHYECKOE H3yUCHHE aHATOMHH YeI0Be-
Ka MMyTEM IOCMCPTHOI'O NPEIaprupOBaHus TEJI CTAJI0 HAYaJIOM TIIATCIIbHBIX SMIIMPUICCKUX HaA-
OJTrONIEHHH, KOTOPBIE HE MOTEPSIA CBOE 3HaueHue 10 cux mop. (Mcemounux: Masquelet, 2005.)
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COCTaBe MO3ra WM MaTeMaTWYeCKHUMH MOJCISIMH HEUpOHHBIX cerel. Ceifuac 3Tn
HaTpaBJICHUS] COCTABIIAIOT KOHTHHYYM IIeJI0W 00JacTu 3HaHUs. B Mo3re BBISBICHBI
BEPOSATHBIE KOPPEJSITHl TAKUX SIBICHUH, KaK CO3HATEIIbHBIN OIBIT, HEOCO3HABACMbIC
MIPOIIECCHI, MBICIIEHHBIE 00Pa3bl, MPOU3BOJILHOE YIIPABICHUE, KOTOPHIE PAHbIIIE OCTa-
BAJIUCh OOOWJIEHHBIMH, — HHTYHIIUs, SMOIMU U Jaxke «SI» (camocts). HekoTopbie
3arajJikl OKasajauch 0ojee TPYJAHBIMH, YeM MOXKHO OBIJIO MPEAIOoJIaraTh, HalpuMmep
npupoaa GOPMHUPOBAHHUS MOCTOSHHON MamsATH. Hepa3pbhIBHOCTD MCHXOJIOTHYECKOTO
1 HEHPOOHOIOTHYECKOTO MOJXOJ0B K UCCIEIOBAHUIO BOCIIPHUATHS, IAMSITH U SI3bIKA
cTaya 6oJiee OYEBHIHOM, YeM KOT/Ia-JIn00 TpexKIe.

B HekoTOphIX citydasx pe3ynsTaThl H3yueHUsT MO3Ta TIOMOTAl0T HAaWTH KITFOY K BO-
pocam, HaJl KOTOPBIMH TICUXO0JI0TH O€3yCIIENTHO TPYAHIUCH B TCUCHHE JICCATHIICTHH.
B wacTHOCTH, IIITM CITOPBI BOKPYT MPOOJIEMBI KPAHHETO» H KIIO3JTHETO» BHIOOPA MPH
BOoCTIpuATHY MH(DOpMaIuu. /laBasi onmMcaHue Takoro npeaMeTa, Kak kodeiHas Jar-
Ka, HaONFOJaTe)Ib MOKET OOpaTHTh BHUMAaHHE TPEXKJIE BCETO Ha 3PUTEIBHBIC MPH-
3HAKH «HWKHETO» YPOBHS — IIBET, (hopMy, MecToroioxkeHne. Vi ke OH BBIACITUT
XapaKTEPUCTUKHU 00JIee BRICOKOTO YPOBHS: IPEIMET CIIYKUT JJIsl TOTPeOICHUs ro-
pSYNX HATUTKOB». MOXKHO HAWTH TaHHBIEC B TIOJIB3Y MPUOPUTETA KaK MIEPBOTO, TAK U
BTOPOTO TIPUHIMITA BEIOOpa. K HacTosIIeMy BpeMeHH, ITOCIIe MHOTOJICTHUX CIIOPOB,
HEHpOOHOIIOTH MMOKa3ajy, YTO B BBIOOPE BOCIPUHUMAECMBIX MPHU3HAKOB YYaCTBYIOT
HEHPOHBI IPAKTUYCCKH KaXCcO020 YPOBHS 3pUTEIBHON cucTeMbl. OTCIONIa OTBET, 00-
CYXTaeMbIid MHOTHMH TICHXOJIOTaMH: BO3MOXKCH KaK PaHHUH, TaK U MMO3THUH BHIOOD.
B menom psine momoOHBIX cliydaeB Mbl OOHApY)KUBAeM YIHUBHTEIbHYIO KOHBEPIeH-
MO JTAHHBIX O JIESITSILHOCTH MO3Ta M O TIOBEICHHH.

3.0. HekoTopblie uCXoaHble NMoJIoXKeHns

3.1. PaccrosHua: cemMb NOPALAKOB pa3MepHocTen

YtoOBI paccyKIaTh O COOTHOIICHIH MEKITY IICHXUKOH M MO3TOM, ITOJIE3HO Y3HATH, C
KaKUMHU MOPSIIKaMU Pa3MEpHOCTEHl 3/1eCh MPUXOAUTCS UMETh Jeio. Jn1Ha Mo3ra ot
HaJaja 10 KOHIa COCTABIISIET OKOJIO OTHOM ceapMoil MeTpa. [l cpaBHeHMST — miar
YeNoBeKa PaBeH IPHUMEPHO OJHOMY MeTpy. Eciu mepeiiT kK pasMepHOCTSIM CIIETyTo-
mero nopsiaxa, T. €. 10 M, To 3T0 NpubIU3UTENbHAS AIUHA KIacCHOH koMHaThl. CTO
METPOB — CTaHJapTHas cripuHTepckas aucrannus, a 1000 merpos (1 kM) — anuHa
00b19HOM Topockoi yiuisl. Korma mbr goitnem 1o 107 m (10 000 kM), 310 yixe Oymer
paccTosiHiEe OT BOCTOYHOTO /0 3amajHoro nooepexnss CeBepHOl AMEpUKH WU OT
[MTapwxa mo muumm ’xBatopa B EBpone n Adpuke. Takoe paccTosiHIE COOTBETCTBYET
JECSITH MUJUTHOHAM TIaroB. UToOBI IpeACTaBUTE cede pa3MEpHOCTH CTPYKTYP MO3Ta,
HaM TPHJIETCS CIIEN0BaTh B 00parHOM HampasieHun — ot 1 M o 107 m (tabm. 1.1).
C TOYKHM 3pEeHHUS pa3MEepOB CTPYKTYP M CIOKHOCTH OpTaHU3aINH, TTOJOOHBINA aHa-
Ma30H ITOMCTHHE CMYIIACT.

3pUTENbHO BOCIHPUHUMAEMbIC ACHCTBHS 4YENIOBEKAa HM3MEPSIIOTCS PACCTOSHUSMU
IPUMEPHO OT OHOTO caHTHMeTpa u Oonee. [lepeaBrmkenne majpla IPH HAKATHHA HA
KJIaBUIIY KOMIIBIOTEPA COCTaBIIsIET HE Ooiee HECKONBKUX CaHTUMETPOB. Bo Bpems
pedn Hamr si3bIK cMeraercst Ha 1-2 eM. JlnuHa ogHoro mara — npumepso 1 m. Poct
OONBITMHCTBA JIFOJCH HE MPEBBIIIACT IBYX METPOB, a MIPOTSHKEHHOCTD CAMBIX JITHHHBIX
OTPOCTKOB HEPBHBIX KJIETOK B OPraHU3ME YEIOBEKa MOKET COCTABIIATH OKOIIO 1 M.
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Tabnuya 1.1
PacctosiHusa: ot 10" mgo 1 m

1. AnKorouTk BBI3BIBAET B MO3Te HU3MEHEHUSI; pa3Mep MOJIEKYII STHIOBOTO CITUPTa COCTABISIET
~ 10" m (0,0000001) (puc. 1.2).

2. Ilocne mpuema TabIETKH TPAHKBHIN3ATOPA M3MCHSCTCS KOHIGHTPALMS XMMHYECKOTO
HeﬁpOMCﬂHaTOpa B CHMHAIITHYECKOM IS HEKOTOPBLIX CHUHAIICOB MO3ra, mrpruHa CUHAaII-
THUYECKOM 1enn paBua ~ 107° M (oqHON MUUTMOHHOM METPAa, T. €. OHOMY MHUKPOHY).

3. Teno uepBHo#i kiaetkn npumepto B 100 pa3 6ombime (~ 107*), uem mupuHa CHHAIITHYE-
CKOH IIEIIH.

4. Vyrewm, 4To HEHpOHBI pabOTAIOT HE MOOMHOYKE, a IPYIIIaMH, pa3Mephbl KOTOPBIX HHOTIA
B JICCATKU pa3 OoJIbIIIe, YeM pa3Mephl OJHOTO HelpoHa. /{naMeTp HeOONBIINX KOJIOHOK
HelipoHOB B kope mo3sra cocrasisier ~ 107 M (1 mm). Takum 06pa3om, MbI TIOAOLLIH K
Pa3MEpHOCTH OAHA THICSYHAs METpa — MOAOOHBIE CTPYKTYPBI MBI €Ie MOXKEM pasiiu-
YUTh HEBOOPYKEHHBIM TJIA30M.

5. Pa3mepsl KapT Mo3ra MOTYT OBITh JOCTATOYHO BENHKH (HAIpUMEp, KapTa 3pHTEIbHOI
cuctemsl). [lepBast 3putesbHast 001acTh KOpbl MO3ra, V1, cpaBHMMA M0 IUIOMIA/N C Kpe-
JIUTHOU KapTO4KoH, T. €. 1072 M2,

6. 3puTenbHble 00IaCcTH MO3ra paboTalOT HE B M30SILUM Apyr OoT Apyra. OHU BXOZAT B
cocTaB OOIIMPHBIX HEHPOHHBIX CETEH, KOTOPbIE aKTUBHPYIOTCS MPU MOCTOSHHOM IH-
HAMUYECKOM B3aWMOJICHCTBUH. Pa3Mep akTHBUPOBAHHON HEHPOHHOW CETH COCTAaBIISET
~ 107 c™; TaKoil y4aCTOK MOXKHO Pa3jIMuUTh HEBOOPYKCHHBIM IJIa30M Oiaromapsi MeTo-
JlaM TIPYOKU3HEHHBIX HaOmofaeHuit. COBpeMEeHHBIE METOJBI MO3BOJISIOT HAOIIONATh He-
HPEPBIBHO N3MEHSIOIIYIOCS aKTHBHOCTH MO3Ta, HallPaBJyIsis JIyd Jla3epa yepe3 OroJICHHYIO
IMOBEPXHOCTD I'OJIOBBI KPBICHI UJIN APYTUX MEJIKUX MJICKOITUTAIOIIUX. B akTuBHOM y4dact-
K€ MO3Tra 3aMeTeH yCHJICHHBIH TOK KPOBH B COCYIaX, TaK e KaK 9TO MPOUCXOJHUT B KOXKE
4eloBeKa BO BpeMs ObICTporo Oera.

3.1.1. MoneKynspHbIi yPOBEHb: HEMPOXMMUUYECKUE COeANHEHNS

Mornekynbl HeHpPOMEIUAaTOPOB, UMEIOIINE PA3IUUHbIE Pa3Mepbl, IPOHUKAIOT IIyTeM
nuddys3un gyepe3 cHHANTUYECKYTO mieib (ee mupuHa ot 25 M 10 100 MxM) MexIy
ueiiponamu (lversen, 2004). B GOJBIIMHCTBE CiTydacB BIMSHHE XMMHYECKHX CO-
elMHEeHUIl Ha MO3r OOYCIIOBIEHO TE€M, YTO OHM MOIYT YCHJIUBATh WM OCIAONIAThH
MEKHEHPOHHBIC MOJICKYISIPHBIC KOMMYHUKalWu. B OeCKOHEUHBIH mepedeHb Hew-
POAKTUBHBIX BEIIECTB BXOAAT HUKOTHH, aJIKOTOJIb, KUCIOPOX BO3AyXa, TOKCHUHBIE
rasel (HampuMep, MOHOOKCH]I yITIEpOia), MOCTYNAoIIas U3 MeYeHH III0K03a, caxa-
po3a MHIIEBBIX MPOIYKTOB, IIOKOJIAJ, Ko(e, HeHPOTOKCHHBI (HapuMep, CBHHEII) U
OIPOMHBIN CIHCOK JIeKapcTBeHHbIX cpeacT (puc. 1.3). Posip Takux Mojekyn B 1o-
BCE/IHEBHOM KM3HU HENb3sI HEJIOOLICHUBATD.

MosekynsipHble OcpeaHUKH (MECCeH/KEPhl) B MO3re OIPa3/IeIITIOTCs Ha JIBE
Oonpmue rpymmbel. K mepBoit rpymme oTHocATcs HeipoMomynsaTopsl. [lomoOHbIe
COCAMHEHHUS MPOAYLUPYIOTCS MENKUMHU CKOIUICHUSMU HEHpPOHOB, HAaXOASIIUXCA B
OCHOBAaHUH MO3Tra. AKCOHBI 3THX HEPBHBIX KICTOK 00pasyioT nuddysHbie mpoek-
IIUH OOJNBIION MPOTSHKEHHOCTH, TaK YTO BEIISCTBA, BBIACISIEMBIC U3 X OKOHUAHHH,
PacIpoCTPaHAIOTCS IO OOLUIMPHBIM Y4acTKaM MepeaHero Mosra. biaaronapst Takomy
«PacIBIICHUIO» HEHPOXUMHUUCCKUX COCTHHEHHUN OCYIIECTBIACTCS MOTYIISIHS KPYTI-
HBIX OTJENIOB IIEHTPAIBLHON HEpBHOH cucTeMbl. Hapsimy ¢ muddy3HbIM BIUSHEEM
HEHPOMOYIATOPBI MOTYT OBITh M MOCPEIHUKAMU MECTHBIX 3(h(DEKTOB B pe3yabTare
B3aMMOJICHCTBHUS CO CHEHU(PUICCKIMU MOJICKYSIPHBIME perientopamu. Hampumep,
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Puc. 1.2. Tlopsaku POCTPaHCTBEHHBIX pa3MepHocTei. (@) M306paxkeHrne Mo3ra denoBeka
[PH HHTCHCHBHOW CTUMYIISIIIUK 3PUTEIBHOM KOPBI (3aThUIOYHOM 00IacTH MO3Ta) IyTeM Bpa-
ICHUsI YepHO-0ebix Guryp. (6) M300pakeHue cpesa BIOIb CPEIHEH JIHHAKN MO3ra. YepHbIM
o6o3HaueHa obmnacts V1 (0T aHriI. ViSiON) — epBbIil y4acTOK KOPbI, Ky/Ia IIPUXOJHUT 3PUTEIIb-
HBII TyTh. JTa 00JIACTh 110 pa3MepaM IPUMEPHO COOTBETCTBYET KPEIUTHOM KapTouke. (¢) To-
JI0Ba IUIOAOBOH MyIIKH. Mosr storo Hacekomoro comepxkut ~350 000 neiiponos. (2) UH-
MBUYyaJIbHBINA HEHpoH. Pa3mMeprsl HEHPOHOB pa3NWUYHbBI, HO BCE OHM OYeHb Manbl. B mosre
YeJI0BeKa HaXOIATCS JACCATKA MUJUIHAPIOB HEPBHBIX KIIETOK. (0) CTpyKTypa MOJEKYIIbI J10-
(damuna. ohaMun HeoOX0AUM 1Tt paboveit TaMsTH, OLIYIIEHHUS YIOBOJIbCTBHS, YIIPABICHHUS
MblaMu. OHUM U3 MOCICACTBHIA HEJOCTATOYHOCTH J0(paMuHa siBisieTcst 6one3Hb [apkuH-
cona. Ha niytu ot (@) 10 (0) pa3mepbl KOMIIOHCHTOB MO3ra H3MEHSIOTCS IPUMEPHO Ha CEMb
nopsiaxoB (B 107 pa3)

Jn0(haMHH MIIPOKO PACIPOCTPAHACTCS B MO3TE, OMHAKO €ro perentopsl Tua D1/D2
B JIOOHO# KOpe 00ECIIEUYNBAIOT MECTHOE BIIHMSHUE, CBA3aHHOE C ONCPATUBHOMN HaMsi-
toi0 (Gibbs and D’Esposito, 2006). Takum 06pa3oM, HEHPOMOLYIATOP AOGaMHH MO-
JKET OKa3bIBaTh HE TOJIBKO AU (y3HOE BO3IEHCTBHE, HO U MECTHBIEC 3(h(EKThI, KOT/a
OH TOCTYIAeT HEeMOCPEICTBEHHO K CIEHU(PUICCKIM PEIENTOPaM B OMpPEACICHHON
obmacti Mo3ra.

Bropyto rpymily cocTaBisfOT HeHpoMmeauaropbl, obiagaronine Oosee «ampec-
HBIM», MECTHBIM JieiicTBueM. Cpel HUX €CTh MENTUAB — HEOOMbIINe CYObeTUHN-
116l OCTIKOBBIX MOJICKYJ, CEKPETUPYEMBIC B CHHANTHYECKYI0 mienb. K HacTosmemy
BpPEMEHHU B MO3re BbIsiBJICHO Oosiee 40 tumoB mentuioB. OHAKO 0COOSHHO XOPOIIO
W3BECTHBI JIBA BEIIECTBA HEMENTUIHON MPUPOJIBI — DiIyTamar (BO30y kK Iarouii Heil-
pomenraTop, xapakrepHsiid st Kopbl Mo3ra) 1 TAMK (aaubosnee pacmpocrpaneH-
HBIN TOPMO3HBII HEHPOMETHATOD).
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Puc. 1.3. HuskoMomnekymsipHbIe BEHIECTBA OKA3bIBAIOT BIUSHUE HA MO3T. MajeHbKas Moie-
kyna 3axucy a3ota (N,0) cnocobna u3mennts cnermmpuyeckue GpyHkiuu mosra. Ilosenenne
JIOAIeH B TAKOW CHTYallMH OKa3aJoCh OOJBIION HEOKUIIAHHOCTHIO JUTs Bpadel B Hagaie XIX
Beka ([IPUBE/ICHHBII 316Ch PUCYHOK ObUI clienan cryienTtoM-mMenukom B 1808 r). [TomoGOHbIe
(haKThl MPOIOIIKAIOT YIUBIATH U 10 cux mop. Okcupa azora (NO), mpu BABIXaHUH KOTOPO-
r0 pa3BUBAeTCs TOKCHYECKUIl 3(heKT, B Upe3BbIYAHO MasbIX KOJIHMYECTBAX MPUCYTCTBYET
B OpraHu3Me W SIBJSIETCSl BaXKHBIM Heipomenuaropom. [Ipemapar Buarpa, nmpumensiemsii B
KayeCcTBE CTUMYJIATOPA SPEKTIIbHON QyHKINH, yiaydmaet onocpenyemyro NO nepenady cur-
HAJIOB B CTEHKaX KPOBEHOCHBIX cocynoB nenuca. (Memounux: Adelman and Smith, 2004.)

Hayunble ycniexu onpenesisitorcss HOBBIMU TEXHUYECKUMHU JOCTHKEHUSIMH, B TOM
quclie paclIMpeHHeM pa3MepHOCTel s HaOmomeHus. B mocnenHee Bpemsi MbI
CTaJM CBUJICTEISIMH YEPEIbl OTKPBITHH, CBSI3aHHBIX C HOBBIMH METOIAMH TIPIIKU3-
HEHHBIX UCCIIe0BaHUM Mo3ra. biarogaps Tomy 4to u300paxeHus 00bEKTOB Telephb
BO3MOXXHO YBCJIHNYMBATH IMMPUMCECPHO HAa CEMb NOPAAKOB, HJIA HeﬁpOHCHXOHOFHH OoT-
KPBUIUCH HOBBIE TOPU3OHTHI.

3.2. Bpewms: gecqaTb NOPSAAKOB pa3MepHocTen

[Ikana BpemeHu 1iist QYyHKIUI YEIOBEYSCKOTO OpPraHu3Ma UMEeT IPOMAIHbBIN Jua-
na3oH (tabm. 1.2). Uro xacaeTcst MOBEACHMS, TO CUET MCT Ha JECSThIC JOJIU CEKYHIBI
(100 mc). Bpems camoii 6sicTpoii (mpocToit) peakiuu Ha ctuMyst paBro ~ 100 mc,
TOTJIa KaKk BpeMsi, KOTOpOe TpeOyeTcsl, YTOOBI CEHCOPHBIA CTUMYJ JOCTUT CO3HAHMS,
OOBIYHO COCTABIISIET YI)KE HECKOIBKO COTEH MIJUTUCEKYH . DTO JOIyCTUMO B TOU Cpe-
Iie, TIIe BO3HUK W pa3BUBAJICS YeTIOBEUSCKUH BUA. Eciu ske mpu BcTpede ¢ TOIOAHBIM
XUITHUKOM Ballla PEaKIHsl IPOTUTCS HECKOIBKO CEKYH/I, BBl 00CCIICUNTE €My BKYC-
HyI0, OoraTyro OenKOM Tpame3y W IMOTepseTe HIAHC Ha OMOJIOTMYEecKOe BOCIIPOU3-
Benenue. OnHAKO, MOCTapaBIIUCh orpearupoBars B TeueHue 10 mc (1. e. 3a ogHy
COTYIO JIOJIFO CEKYH[IbI), BB ObI 3aCTaBUIIM CBOM MO3I paboTaTh ¢ TAKOW BBICOKOM
CKOPOCTBIO, IIPU KOTOPO# OH HE YCIEBACT HHTETPUPOBATH 3PUTEIILHBIC U CIIyXOBBIE
CUTHAJBI O MPHOMIDKeHUH Trpa. CleqoBaTenbHO, BBl HE CMOIIH OBl ONPEICIIHTH,
C KaKo¥ CTOPOHBI TOSIBUTCS XHUITHUK. VITaK, peanbHas CpenHsisl CKOPOCTh PEaKIny —
st0 100 Mmc.
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Tabnuya 1.2
Bpemsi: AecsATb NOPSAKOB pa3MepPHOCTEN, OT HECKOMbLKMX FIeT A0 MUIIINCEKYHA

1. Korzia BbI CIBIIINATE BBICOKUH MY3bIKAIBHBIH TOH, 4aCTOTA UMITYJILCOB B CITYXOBOM HEPBE
COOTBETCTBYET YACTOTE 3BYKOBBIX BOJIH, BBI3BIBAIOIINX BUOPAITHIO OapabaHHOM MeperoH-
ku yxa — 10 1000 BosH B cekyHay, win 1 BonHa B MuTHceKyHy (HartoMHUM: 1 UK B
cexyumy = 1 I'm).

2. Yacrora MMITYJIbCHBIX HEHPOHHBIX pa3psnoB MoxeT gocturarb 1000 I, XoTst GonbIMH-
CTBO HEHPOHOB KOPBI MO3ra TeHEPHPYIOT HMITYJIbCHI ¢ YacToTol ~ 10 B cekyHy.

3. CiyxoBoif HepB — 3TO My4YOK aKCOHOB, KaIblil M3 KOTOPBIX JaeT paspsl C 4acTOTON
Hiwke 1000 UMITyITBCOB B CEKYHIY, HO B COBOKYITHOCTH OHH MOTYT 00€CIe€YHBATh CKO-
POCTh peakiuu B TMpereaax MILIHCEKYHT. HeKOTopble CEHCOPHBIE SIBICHUS TIPOTEKAIOT
¢ eme Oonbliel ckopocThio. Ha mpenene cBOMX BO3MOXKHOCTEH Hall MO3T CHOCOOCH
muddepeHnInpoBaTe 3BYKH, MOCTYMAONIME K OJHOMY U K JPYTOMY yXy C MHTEPBAJIOM
JI0 HECKOIIBKUX MUKPOCceKyHO (TO eCTh MUIUTHOHHBIX foseit cekyHasr). Oto B 1000 pa3s
ObICcTpee, ueM camasi BBICOKas 4acToTa paspsiaa HeiipoHa (cM. t. 7). OJIHAKO B KOHTEKCTE
HAIIIETO U3JIOKEHHSI HanboJiee YIOTPEOUTEIbHBIMU SIMHUIIAMU U3MEPEHHS MAJIbIX 3Ha-
YEHUN Ha IIKaJie BPEMEHHU SABJISIIOTCS MUJIJIMCEKYH/bI.

4. Ina cpaBHEHMs: eclM Bbl OyJeTe cuuTaTh Mpo ceOsl OT OIHOIO A0 NECATH, 3TO 3aiiMer
BpeMsl MOPSAJKa CEKyH]] WIIM JECATKOB CeKyHI. M3ydeHue 3Toi miaBbl moTpedyer y Bac
oauH yac win goabiie — 6osee 3000 ¢ (coxkanero, HO 31O Tak!).

5. BepHemcst k mikaine BpeMeHd. Eciu Bo BpeMst kuHO(QMIIbMa pOHOrpamMMa 3a1ePIKUTCS Ha
JIOJTH CEKYH/IBI [I0 OTHOIICHUIO K BUICOPSILY, BbI 3aMETHTE PACXOXKICHUC MEXK/TY 3ByKaMU
U MHUMHKOH aKT€POB. ACHHXPOHHOCTD MEKIY 3BYKOM H H300paKEHHEM MOSIBIISICTCSI [IPH
pa3psiBe Mexay HUMH TprMepHO Ha 100 Mc, T. €. Ha OJIHY JECATYIO CEKYHIBI. DTO elle
OJIHA MTPUYMHA, YTOOBI BBIICITUTH JECATYIO OO CEKYH/IbI KaK 0COOBIH MOPSIIOK pa3Mep-
HOCTH.

6. Kpome toro, 100 Mc — 3T0 mpakTuuecku camasi ObICTpast peaklys Ha sIBJICHUE, OXKUaae-
MO€ B CKOPOM BPEMEHH, HalpHMeEp 3aIlyCK aBTOMOOWIISI IPU CMEHE CUTHaja cBeTodopa
(Bpemst pocToii peaknuu). JlecsToit moie CeKyH/IbI COOTBETCTBYET BPEMsI OIHOMN amb(da-
WITH TeTa-BOJHBI B Mo3re. ([uamna3on 4actot anbha-BoiH cocrapisier 8—12 ', Teta-BoIH
— 5-7 I'i.) K Takomy ske mopsiiky pasMepHOCTEil OTHOCHTCS IEPUOJ] BpEMEHH, HE00XO0-
JIMBIH JUIsl CO3HATEIBHOTO BOCIIPUSITUS CEHCOPHOTO CTUMYJIA.

B mo3re mpoTekaroT mapanieabHO MPOIECChl Pa3HBIX BPEMEHHBIX U MPOCTpPaH-
CTBEHHBIX Pa3MEPHOCTEH, MOIOOHO 3JIeMeHTaM cHMGOHMH — HOTaM, ¢paszam,
nenbiM gparmentam. Ciymias NECHIO, BBl yJIABIUBAaeTe B KaXk/IbIi MOMEHT JIMIIb
HECKOJIBKO HOT, HO B IPOILECCE UX MOCTYIUICHHS CKIIAABIBAIOTCS Ooiee KpYITHBIC
KOTHUTHBHBIE CTPYKTYPBI, TaK 4TO BBl BOCIIPHHUMAeTe MeNoauio. Bo Bpems mokasza
(uIbMa yacToTa KapoB JOJDKHA COCTABIATH 24 N300paskeHUsI B CEKYH/LY, T. €. IIpH-
MepHO 40 MC Ha KHHOKaJIp — TOTJa ABMXKCHUS OyayT CIMTHBIMH. lIpu cHIDKeHHH
YaCTOTHI KafpoB Hinke 24 '] moNTy9aroTes MpephIBUCTBIC ABIKCHNUS, KaK B PaHHUX
HeMBIX (QuibMax. OHAKO CIOXKET pa3BUBAETCS B TEUCHHWE MHHYT WM 4acoB. Paso-
OnavyeHne MPecTYMHUKA B KOHIIC JETEKTHBHOTO (DMIBMa TEPSET CMBICIH, €CIIU 3pHU-
TeNb HEe TIOMHHUT Havajo npectyruieHns. ClieoBaTenbHO, Ul BOCIIPUATHS CIOXKeTa
(ubMa HeoOXoJMMa MHTETpalisi KOTHUTHBHBIX ITPOIIECCOB Ha MPOTSHKEHUH MHOTHX
MHHYT, TaK YTO MPUXOAUTCS KaKMM-TO 00pa3oM co4eTarh pa3HbIe LIKaIbl BPEMEHH.
Kaskiplit U3 9THX IIPOLIECCOB UMEET CBOIO CTPYKTYpPY H IHAIa30H pa3MepHOCTEH Bpe-
MeHH. MO3T IapauIelIbHO OTCIISKUBAET IPOLIECCHl Pa3IMYHON Pa3MEPHOCTH.
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Uro kacaeTcs Ooyiee JUIUTENBHBIX MEPUOIOB BPEMEHH, TO [Tl OBJIAJICHHS CIIOXK-
HBIMHU HaBBIKaMH (HalpuMep, JBDKHBIM CIIOPTOM HIIH MTPOM Ha TUTape) MOTYT MO-
TpeboBarbecs romel. JeTr 00ydaroTcss TOBOPUTH 32 HECKOJBKO JIET, a y B3POCIBIX
CTPYKTypa 0a30BBIX XapaKTEPHCTUK JUYHOCTH KOHCEPBATHBHA U TOICPKUBACTCS
JeCATUICTHSIMH. Takast mpOIOHKUTENBHOCTD 3aBUCHT OT COOBITHH, MPOTEKAIOIINX B
Mo3re B TeueHue rmeproaoB mopsaka 100 mc. MTak, 4To kacaercs BpeMEHH, MbI UMe-
€M JIeJI0 MPUMEPHO C JCCITHIO MOPSAAKAMH Pa3MEPHOCTEH, OT OTHOM THICAYHOM TOTH
cekyH ib!I (T. €. OMHOM MIJLTHCEKYH/IBI) TS pa3psiaa WHAWBHIYaIbHOTO HEHpPOHA 10
100 000 ¢ (aHu) 1 mecsATH MHJUTHOHOB CeKyH T (TOIBI).

3.3. YMo3akJilo4eHUs — BbIXO 3a paMKu
AMNMNpUYEeCKUX AaHHbIX

Hayka cxmambiBaeTcsi Kak HEMPEPBIBHBIA PsII YMO3AKIIOUEHUH, MEpPEXoJ]] OT M-
MUPUYCCKUX HAOMIONEHUM K KOHIEHIMAM. ThICSIUM JIET Ha3aj JIFOJW Hauald 3aj1y-
MBIBAThCS, YTO MPEACTABIIIOT COO0M HebecHble CBeTMIA (CONHIE, JyHA, 3BE3bI);
HEKOTOPbIE U3 HHUX IMEPEMEIAIUCh MPEJICKa3yeMo, Ipyrue — HeT. [ peku Hazpaiu
«CTPAaHHHUKOB» HOYHOTO Heba nianemamu. DTA CTPAHCTBYIOIIUE CBETHUIA O4apPOBHI-
Banu u m3ymssid. Toneko B XVII B. ronu cranm moHUMaTh U MpeACKa3bIBaTh MyTH
JIBIDKCHHSI HEOCCHBIX CBCTHJI. PellieHMe 3aragke 3aKjIodaloch B OCO3HAHHH TOTO,
YTO TUIAHETHl — ATO THTAHTCKHE IMapooOpa3Hbie 0OBEKTHl Hamopo0ue 3eMitH, KO-
TOpBIC BPAIAIOTCS 10 OpOUTE BOKPYr camoro Ooubiioro u3 Hux, ComHma. Criopsl
Y HAOJIOICHUS MPOJIOJDKAIIMCH COTHHU JIET, MPEXKJIC YeM YIalloCh MPUNUTH K TAKOMY
BBIBOAY. JIWIIb McuHcIeHre OECKOHEUHO MajlbIX BEJUYMH, pa3padboTanHoe caakom
Hp0TOHOM, TTO3BOJIMIIO CBECTH CITOPBI K IPOCTOMY YPaBHEHUIO. A UMEHHO OPOUTHI
IJIAHET MOXKHO TPEJCKa3bIBaTh UCXOMS U3 TOTO, YTO TPABUTALMOHHAS CHJIA TIPUTSI-
KEHHUs MPOIMOPIIMOHANIBHA Macce TUIAHEThl U ee yckopeHnro. OOpatuM BHUMAaHHUE!
HOHSTHUS KCOJHIIEY, KIUIAHETA», KCHJIa», KTPABUTALMA» MPEACTABISIIOT CO0O0M yMmo-
3aKa0YeHUs. DTU TIOHSITHSI JAJICKO YIILIU OT TEPBBIX HAOMIOJCHHUH 32 HEOCCHBIMU
ceetmwiamu (puc. 1.4), oqHAKO HMMEHHO C MTOMOIIBIO TAKUX KOHIICIIIMHA MOXHO 00b-
SICHUTh SMITUPUYECKUE (DAKTBHI.

Best Hayka cTpouTCs Ha THIATENIBHBIX HAOMIONEHUSIX M KOHUENTYalbHbIX yMO3a-
KmoueHusX. Cxema 00bsICHeHUS!, Ha3bIBaeMasi KHOMOJIOTHYECKOM CEThIO», OTpaxaeT
KaTeropuaibHbIe KOHIICTIINH U COOTHOIIIEHUSI MEX/Ty HUMH. B nTOTe MBI TOHMMAaEM,
B YeM COCTOMT NpHpoja sBieHus. Kctaru, HayyHble BBIBOJIBI TO3BOJISIOT J1eaTh 00-
Jiee TOYHbBIE MPOTHO3bI, a MPUMEHEHHE MOJTYYCHHOTO 3HAHUS MHOT/IA KapIUHAIBLHO
MEHSIET J)KU3Hb. M BCce HAYMHAETCS ¢ TOUYHBIX (DAaKTOB M YMO3AKIFOUECHUH, ITOCTPOCH-
HBIX Ha ATOM OCHOBE.

Ot 0a30BBIC HJCH UMEIOT HEMOCPEICTBEHHOE OTHOIICHHE K KOTHUTUBHON HEW-
ponayke. Korja Ml TOBOPHM O KOTHUTHBHBIX (ITO3HABATEIBHBIX) MPOLIECCAX — PEUH,
HAy4EHUH, 3pEHUHN — MBI TOXKE HCIIOJIb3YeM KOHYEeNmydibible YMO3AKIOYEeHUsl, KOTO-
pbIe TOJDKHBI OBITH MTPOYHO CBSI3aHBI ¢ HA/IC)KHBIMU HaOMoneHnssMu. Harpumep, 00b-
€M MHHHUMaJIbHON KPaTKOBPEMEHHOMN IMaMsITH (KMTHOBEHHOM», KHEIIOCPEICTBEHHON,
«CEHCOPHOI» — MH(pOpPMAaIH, KOTOPYIO Mbl B COCTOSIHUH Cpa3y MBICIEHHO MOBTO-
pHTh) paBHA IPUMEPHO CEMHU IUTIOC/MUHYC [1Ba, Kak ykaszan Jxopmk Muiep B 3Ha-
MEHHUTOH cTaThe «Marmdeckoe yuciio ceMb uroc/munyc asa» (1956). OueBnamo, 310
YHCIIO TPUMEHUMO KO MHOTUM JJIEMEHTAM: 1IBETY, KOJIMYECTBY MPEJIMETOB, KOPOTKUM
CJIOBaM, MY3bIKaJIbHBIM HOTaM, €MHHUIIAM OIICHOYHBIX IIKal U T. . CornmacHo Oonee
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Puc. 1.4. Kax cTposiTCsi yMO3aKJIIOUCHUSI O CBETHJIaX B HOUHOM HeOe? Jlns Halmomaress,
HAXOASALICTOCS Ha 3eMJIe, TUIAHEThI BBIVISIAT KaK HCTOYHUKU CBETA, KOTOPBIC IEPEMEIIAF0TCS
B HOYHOM HeOe. [locine MHOTHX JIeT TIIATEeNBbHBIX aCTPOHOMHYECCKHX HaOmoneHuil Vcaak
Hpr0TOH U ipyrue yueHble MPHIIUIH K JOCTATOYHO MPOCTHIM OOBSICHEHUSIM Iy TeH JABHIKCHUS
riaHet. [lepexos OoT AMIUpHUYECKUX HAOMIONEHUNH K KOHLENTYaJIbHBIM YMO3AKIIOUCHHUSIM —
peIIaroIIUi STan NOCTPOSHHUS HAyYHOTO 3HAHUS

HOBBIM CBE/ICHUSIM, ISHCTBUTEIBHBIN 00heM MTHOBEHHOW MAMSATH JJaXKe MEHBIIE CEMH,
IPUMEPHO YeThIpe pasHbix anementa (Cowan, 2001). OxHako 0COOCHHO Ba)KHbBIM SIB-
asieTcst HeoObIuaiiHoe MOCTOSIHCTBO (akToB. IlompoOyiite, HampuMep, MEpeIUCIUTh
JEeCATh Pa3IUYHbIX MPOAYKTOB M3 CIIUCKA, COCTABIEHHOIO BAMH JUIA MOCEIIEHUS Ma-
ra3uHa; Bbl BCIOMHUTE TOJBKO IIPUMEPHO CEMb MPOLYKTOB, & €CIIU OJHOBPEMEHHO BbI
eIlle 3aHAThl APYTUMHU MBICTSAMH, Ha3BAaHHOE BAMHU YHCIIO YMEHBIINUTCS JO0 YETHIPEX.
OTO yAUBHUTENBHO Y3KHE TPAHMIIBI, €CIIH yIECTh JOCTATOYHO OOIBIIINE pa3Mephl MO3Ta.

CyliecTBYeT JIMIIb HECKOJIIBKO OCHOBHBIX YCIOBUH NIl OLIEHKU 00bEMa omepa-
TUBHOI maMsATH. Bo-TIepBbIX, KaXKAbIH 371eMEHT HHGOPMAIMN OIKEH OBITh MPeIb-
SBJICH Ha OYECHb KOPOTKUH Nepuox (IopsiaKa HECKOJBKHX CEKYH[), MHa4Ye OH Ie-
peiiieT B MOCTOSHHYIO aMsATh. Bo-BTOPBIX, 37eMeHTH HH(GOPMALUH JOJKHBI OBITh
HenpeockasyembiMu C TIO3UIUHN y’Ke UMeIoIerocs 3Hanus. Ecnu Mel monpocum de-
JIOBEKA 3aIIOMHHTH YIIOPSIOUSHHYO MTOCIIeA0BaTeIbHOCTE yrced, Harpumep 0, 5, 10,
15, 20, 25..., emy Oyaer HOCTATOYHO 3alIOMHUTH MPaBHIO (POPMHUPOBAHHS MTOCIIEI0-
BaTENbHOCTH, U TOTJA MOKaKETCs, YTO 00BEM ONEpaTHBHON MaMsaTH Oe3rpaHHuyYeH.
Takne MOHATHS KOTHUTHBHOW HayKH, KaK «OIMEpaTHBHASI MaMATH», CO3MaHbI B X0
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MHOTOJIETHUX 3KCIIEPUMEHTAIbHbIX HaOJIOACHUH, pe3ylbTaThl KOTOPBIX ObUIM Ha-
CTOJNBKO yOeTUTENbHBIMHU, YTO MX YAAJIOCh 00OOIIMTH B BUJE €IUHON KOHLEHIIHH
(puc. 1.5).

[TonsaTtus, mogoOHbIE KOHLENIMH ONEPATUBHON MaMSATH, OKa3aJUCh MOJIE3HBIMHY,
OJTHAKO BIIOJHE BO3MOXKHO, YTO B Onwkaifiiem Oymyiiem st TeX ke sBJICHUN Oy-
IyT HalZeHBI Ooiee momxoasmiie o0bsIcHeHNs. Bee KoHIenTyansHble YMO3aKITIo4e-
HUS HOCAT B U3BECTHOW CTENEHHU NPEeANoNoXKUTEIbHbIN Xapakrep. [Ipencrasnenus
HeroTOHA 0 cHiie TSKeCTH TOCTIOICTBOBAJH B (DU3KKE B TEUCHUE TPEX BEKOB, a 3aTeM
DWHIITEHH MPEIUTOKII WHOW B3IVIST Ha Te ke (akThl. HaydHble KOHIIETIIIUN — He
MeTadu3udeckue 10rMbl. OHU MOTYT OBITH IEPECMOTPEHBI B JTH0001 MOMEHT.

KornutrBHas HelpoHAyKa TOXKE OCHOBBIBAETCS HA YMO3AKIIIOUCHHUSX 110 PE3YIib-
TaTaM dMIUPUIECKUX HaOmroneHnit. [1pu ckaHupoBaHIH MO3Ta MOTYJaI0TCs H300pa-
JKCHUSI, TIOXOXKHE Ha (PU3UUECKUE 00BEKTHI, KOTOPBIC MOXKHO BHIETh M TPOTaTh, I103-
TOMY MBI TIOJIaraeM, YTO IMEHHO TaKOBa peaibHOCTh. OTHAKO ATO JIUIIb 3aMaHUYHUBOE
3abmyxaeHne. Pesynasrarsl anexrposHiedanorpadun (33I) npeactapiasior coboi
YMO3PHUTEIbHYIO OLIEHKY aKTUBHOCTH MO3T'a, TaK )K€ KaK 1 JaHHbIe (PyHKIIMOHAIBHOM
MarHUTHO-pe30HaHcHO# Tomorpaduu (PMPT), HO3UTPOHHON IMUCCHOHHOH TOMO-
rpaduu (IT3T) u xpyrux uccien0BaHUl COBPEMEHHBIMH BBICOKOTEXHHYHBIMU METO-
namu (6510k 1.1). JTacke mpu perucTpanyy akTHBHOCTH MHAWBHIYAIbHBIX HEHPOHOB
MBI TIOJTy4aeM KPOIIEYHBIH YYacTOK paspsjia eIWHCTBEHHOH KIIETKH M3 JIECATKOB

KorHnTtmneHas
KOHLenuus

Pabouvas
namsitb

\
VAR NRN
/ |
/ '\
/ |
S0 Vo
KoHuenTyanbHble |
YMO3aKo4YeHNs / / \ \
/ / | \ \
/ / I \ A
Amnupuryeckne / / | \ \
HaGnioneHms 742 742 7+/-2 7H-2  TH-2
ymncna cnoBa aeneHna  BnaunMble  My3blKallbHble
nOBe,EI,eHVIe LuKasbl nua HOTbI
Habnopgatens

Puc. 1.5. KoruutuBHBIE KOHIIETIINA OCHOBAaHBI HA CHCTEMATHYECKUX HAOMIONEHUX 3a T10-
BesienueM. Hampumep, koHIenuns «padodeii mamMmsiTu» He BO3HHUKIIA B TOTOBOM BHJE. Takoro
pOJa HACH CO3PEBAOT B Pe3yABTaTe MHOTOJICTHUX HCCIICOBAHHI, KOTIa YMO3aKIIOUCHHE MO-
JKET CTaTh 00BSICHEHHeM MHOruX (aktoB. KoHmennus padoueil mamsatu Obuta ImpeioKeHa
B 1974 r. mocne 1ByX JecATHIETUH U3ydeHUsl KpaTkoBpeMeHHoll mamstu. Ceiuac 3To mnpea-
CTaBJICHHE PACILIUPHUIOCH ¥ OXBATBIBAET 3pUTEIbHOE, BepOAIbHOE U IPYTHe BUIBI BOCIIPUSITUS



Ilcuxuka ¥ MO3T 33

Bnok 1.1. NMpwXusHeHHblIe UccrneaoBaHUsA Mo3ra

JlecaTb—ABaALaTh JIET Ha3a/l caMa MBICJIb O BO3MOXKHOCTH HaOMI04aTh paboTy KHUBOTO MO3-
ra Kazamach HeBepOsITHOU. [y pemeHus TpyIHeHmen 3a1aqi perucTpaiul akTHBHOCTH
Mo3ra OBLIH TPHUBJICYEHBI METOABI (DM3UKU U MOJIEKYISIpHOW Ononoruu. B mpeare merox
JOJDKEH MOHHUTOPHPOBATH JECATKHA MHUIUIHAPIOB HEWPOHOB, PETUCTPHPYS AKTHBHOCTD
Ka)I0¥ KIETKU ThICSYM pa3 B CeKyHIy. Kpome TOro, HEOOXOAMMO OTCISKHBATh HeEmpe-
PBIBHOC TMHAMUYECCKOEC BSB.I/IMOZLCP’ICTBI/IC MCJIKMX U KPYITHBIX I'PYIIII HCﬁpOHOB, B KOTOPpOM
Y4acTBYIOT TPHJIJIMOHBI MEKHEHPOHHBIX cBs3eil. [lo anamorum — upeanbHbIA CIyTHUK-
IIITMOH, KOTOPBIH BPAIIaeTCs TI0 OKOJI03EeMHOW OpOHTE, JOJKEH ObUT ObI BUIETh KaXI0TO
YeJ0BeKa M PEeruCTPUPOBATh ANHAMHUKY OTHOIICHHH MEXAY OTACIBHBIMU JTMYHOCTSMH H
IPYIIIaMH, OT CeMeil 0 EeNTbIX HAIIH.

Takoro naeaqbHOr0O MeToAa HeT. Hamm 3HaHWS 0 MO3re — 3TO CBOETO pojia KOJUTAXK M3
MHOECTBa ()PArMEHTOB TOIIOBOJIOMKH, COOPaHHBIX B IIPABIONOJO0HYIO LEIOCTHYIO Kap-
tuHY. OZHaKO 00yMBIBaHNE COBEPIICHHOTO METO/Ia HAOIIOAEHHS IIOMOTaeT MOHATh, K Ka-
KHM ITapamMeTpaM HaM CIeyeT CTPEMHTBCSL.

TexXHONOTHs BU3yaJIM3allik MO3ra 00ecIeuria IPOpPbIB B KOTHUTUBHOW HEHpoHayKe Oiaro-
Japs 1OOABICHHIO HOBBIX (DAaKTOB K pe3yibraraM, MOJYYECHHBIM paHee METOJAMU KOTHH-
THBHOI1 MICUXOJIOTHH, TICUXO()U3UKH, MOBEICHUIECKOTO 00YCIOBINUBaHMS, QYHIaMEHTATbHO
HelipoOuooruu. Jo NosSBICHUS 9TOM TEXHOJIIOMH HAIKM 3HAHUS OCHOBBIBAJIMCH HA PE3YJlb-
TaTax SKCIIEPHIMEHTOB Ha JKMBOTHBIX U OTPBHIBOYHBIX KIMHUYECKHX HAOMIOACHUSIX 32 JIIONb-
MH C TIOpaXeHUSIMU Mo3ra. OHako HaOMIOAEeH!s 32 OOJILHBIME C TPAaBMOW MO3Ta HE MO3BO-
JISIFOT TIOJYYUTh CHCTEMaTHUeCKUX TaHHBIX; TaXKe MPOCTOE ONMCAaHKE TTOBPEXKICHHH MO3Ta
00BIYHO OCHOBAHO Ha IIOCMEPTHOM MaTOJIOr0aHATOMUYECKOM HccienoBaHum. [locie TpaBMBbI
B MO3Te 4acTO Pa3BUBAIOTCS KOMIICHCATOPHbBIC U3MEHEHHS, CO BPEMEHEM KJIETKH MOTHOAIOT
U NPOUCXOIUT aJamnTalys, TaK 4YTO AAHHBIE AyTOIICMM HE BCETAA OTPa)karOT XapakTep I10-
BPE)K/ICHUS HA MOMEHT YCTAQHOBJICHHUS IMarHo3a. Pe3ysabTaThl 9KCIIEpIMEHTOB Ha JKMBOTHBIX
MIO/IPa3yMEBAIOT TOMOJIOTHIO — MEXBHOBOE CXOJICTBO, MPH3HABAEMOE IAJEKO HE BCEMH
ydeHbIMU. HU O/IMH JKHBOH OpraHu3M, KpOMe YeoBeKa, He 001aaeT peublo, a TakKe IPyTri-
MU 0COOCHHOCTAMH. TakuM 00pa3oM, IeITeIbHOCTh MO3ra OUSHb TPYIHO U3ydarTh.

MHorue npo0ieMbl ObLITH pa3pelieHbl, KOTa MOsBUIACH BOSMOXKHOCTD MPHKU3HEHHOH pe-
THCTPALIMU aKTHBHOCTH MO3Ta YeJIOBEKA, BHAYale C IIOMOIIBIO eKTpodHIedanorpadun
(33I), 3arem pentreHorpadu, MO3AHEE TTOCPEICTBOM KOMITBIOTEPHON TOMOTpadun («I1o-
CITOWHO» PEHTreHOTpaUUECKOM PETMCTPAIINH, OT IPEUECKOTO CIOBA KTOMOC» — CJIOH).
B Hacrosiee BpeMsi MBI pacrioiiaraeM 0Oosiee 4eM JEeCSITKOM METOAOB, KOTOpPbIE OBICTPO
COBEPILCHCTBYIOTCSI, 00€CIEeUrBasi MOBBIIICHHE TOYHOCTH U PaCIINPEHHE 00IACTH IIPHMe-
Henus. Hanboree akTHBHO MCTIONB3YIOTC DOI, MO3UTPOHHAS SMUCCHOHHAS TOMOTpadust
(IT9T), maranTHO-pe3oHancHas tomorpadus (MPT), dyukunonansaas MPT (GMPT) u
MarauTHas sHiedanorpadus (MOI'). DTu U Apyrrue HOBbIE METOIBI HCCIICIOBAHUS Pabo-
TAIOIIETO MO3Tra YeJI0BeKa IMMOAPOOHO OMUCAHBI B III. 4.

MIJIIHAPAOB Apyrux. HelpoHbl 00pasyroT JEeCATKU ThICSY CBS3CH; €CTh CBEICHHS,
410 00paboTKa HH(OPMALIUN MOXKET OCYIIECTBISTHCS YKE HA YPOBHE BXOJHBIX KIle-
TOYHBIX OTPOCTKOB Helipona (meuaputos) (Alle and Geiger, 2006). Takum 06pazom,
JNEKTPHYECKas aKTUBHOCTb HHIMBHUIYaJIbHBIX HEHPOHOB — JTO BCETO JIMIIb OYCHb
MaJICHbKHH KOMITOHEHT CJIO)KHEHIIIEero JMHAMHUYECKOro aHCaMOJIst TepeMereHnii Mo-
JIEKYJI M 3JIEKTPOMarHUTHBIX IIOTOKOB. HoBbIE METOIbI BU3yaIn3aliy Ype3BbIYaiiHO
HOJIE3HBI, HO KapTHHA pabOoThl MO3ra, KOTOpasi CTPOUTCS HA X OCHOBE, TOXE COZEp-
KUT YMO3AKITFOUCHHSL.

OpnHaKo HaM BCE PaBHO MPUXOIAUTCS NPHOETaTh K HEKOMOPbIM TOIYIICHUSIM —
TaKOB IIPOLECC PA3BUTHS HAYKH. DTH MOMEHTBI B)KHO YUUTHIBATh U OBITH TOTOBBIMU
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Pabouas
namMaTb MO3ra

KoHuenTtyanbHble
YyMO3akK/to4yeHus /

-~

SMnupuyeckme
HabnooeHns

AKTUBHOCTb MO3ra
npw BbINOJIHEHUM 3aaa4 paboyei namaTn

Hab6niopatens

Puc. 1.6. Onenka paboueit maMsaTH MO3ra IIPOUCXOIUT ITyTeM yMO3aKIfodeHnil. Pabowas ma-
MSTb U3ydaeTcs IyTeM HaOIIOACHUN 3a MOBEICHYECKUMH peakuusmu, perucrpauuu GMPT,
O0I, aKTUBHOCTH WHAWBUAYAJIbHBIX HEHPOHOB. KaxIIblii M3 3TUX METOJ0B MMEET JOCTOMH-
CTBA U HEJAOCTATKM, HO HU OJIMH M3 HUX HE CUNTAETCA «pellaiomumM». B npuHImne nokasa-
Tenw pabouel maMATH IPU PETUCTPAIINH AaKTHBHOCTH MO3Ta I0CTaTOYHO XOPOIIIO COBIAJAI0T
C pe3yabTaTaMU OLEHKHU noBeieHUs. KOrHUTHBHAs HEHpOHAyKa CTPOUTCS. HA KOMILIEKCHBIX
JAHHBIX, HO MBI JOJDKHBI ObITh FOTOBBI K Pa3JIMUHBIM TOJIKOBAHUSM CYILECTBYIOIUX TEOPUI

K MX TpaHchopMaIyu o Mepe HeoOXOAMMOCTH. B KOTHUTHBHOM HEHPOHAYKE MBI BbI-
BOJUM YMO3aKJIIOUEHHS 110 pe3yJibTaTaM HaOMIOACHUH 3a MOBEIEHYECKUMHU PeaKiu-
SIMH ¥ aKTUBHOCTBIO Mo3ra (puc. 1.6). MbI He MOKEM HETIOCPEICTBEHHO HAOII0OAmb
«BHHMaHHUE» HITH KOTICPATUBHYIO MaMTh». [103TOMY Tak BaXKHO OLIEHUBATH IIPUPOIY
(akTOB, Ha KOTOPBIX CTPOSATCS HALIM YMO3AKIIIOUEHUS.

3.4. CornacyemMocCTb gaHHbIX

Korma mududecknii nepBelii MeMIEpHBINH KUTEIh MEPBBIM yKa3as Ha 3BE31y B HOU-
HOM HeOe, eMy BpsiJ JIM MOBEPHIIM €T0 COIIeMeHHUKH. Kakue Takne orau B HebOe?
Bce 3nanu, uto He60 — o0OuTenb 60ros. [10g0OHBIN CKENTULU3M B MOPSIAKE BELEH.
Korpa I'anuieil BepBble ¢ NOMOILBIO IPUMUTUBHOIO TEIECKOIA YBUJIEN CIIyTHUKU
IOnurepa, HEKOTOPbIE KPUTUKU OTKA3aJIMCh CMOTPETh Yepe3 TENIECKOI, MOCKOIbKY
CUMTAJIH, YTO UCTHHHYIO IIPUPOLY BEILEH MOXKHO YBHUIETh TOJIBKO HEBOOPYKEHHBIM
rma3oM. CKENTHIN3M TO-TIPEXKHEMY SIBIISICTCS HOPMOM, MO3TOMY ISl Bepru(UKANU
HaOIIOAeHNH B HayKe MCIONB3YETCs coanacyemocms dannbix. OCHOBOIIOIATAIOIINE
TUIOTE3bl KOTHUTUBHOM HEHPOHAYKH CE€iYac IIPOBEPAIOTCS BHOBb U BHOBb IIyTEM
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pEerucTpanuy aKTUBHOCTH WHJIUBHIyaJIbHBIX HEHPOHOB, IKCTIEPUMEHTOB Ha JKUBOT-
HeIx, D01, @MPT, MOI, olieHOK MoBeieHHs B BUIe BepOaIbHBIX COOOIICHNUH U Bpe-
MEHHU peakiuu. Hukakoe eqmHMYHOE HCCIETOBAHNE HE MOXKET CIIYKHUTh JIOCTATO4-
HBIM 000CHOBaHWEM TUIOTE3bl. JIF0O0e BaXKHOE yTBEpXKACHHE TPeOyeT MOAePKKU
MHOTUMH (haKTaMu.

YacTb 00CyK/IeHHUs BCeria KacaeTcs IPUPOIBI OIICHUBAEMOT0 IoKa3aTens. Takoi
BOIIPOC BO3HUKAET MPUMEHHUTEIHLHO K JIF0OOMYy HOBOMY Merony. Ceifiuac oueHb 10-
nynsipeH Metox GMPT. OgHako, Kak Mbl YBUAMM Jiajiee, MPOJOIDKACTCS JUCKYCCHS
0 TOM, YTO UMEHHO OIICHHUBAIOT 3TH METOIBI. To jke caMOe MOXKHO CKa3aTh M O I10-
BEJICHYECKON OIIEHKE ONEPATUBHOM MaMsTH, O PETUCTpAIMM aKTUBHOCTU WH]IUBU-
IyanbHbIX HEHMpOHOB, OO U T. 1.

3.5. [naBHble opueHTUPbI HA US00PaXXEeHUIX Mo3ra

Kak cooTHOCSTCS aKTUBHOCTb MO3Ta M KOTHUTHUBHBIC npoueccm? qTO6I)I IHOACHUTH
pe3yabTaThl UCCIEIOBAaHUN, O KOTOPHIX MOHAET pedb, OyAyT MPUBEICHBI (YHKITH-
OHaJBHBIE M300paxkeHus: Mo3ra. OJHAKO MPECTABICHHUS O IESATEIBHOCTH MO3ra
BCETIa OCHOBBIBAIOTCS HA 3HAHUSIX aHATOMHH, MOITOMY CHaYaa paCCMOTPHM TOIO-
rpaduro mo3ra. Ha puc. 1.7 (BHH3Y) TIOKa3aHo JieBOe MOyInapue, 6ud cooky. Beep-
Xy — TIPaBOE MONYIIAPHUE HA CASUMMAIbHOM CPe3e MO3Ta MO CPEIHEH JINHUH.

Ha m300paskeHnsX MO3ra cileayeT pa3indarh IIaBHbIC OpHeHTHPHL. K ocoOeHHO
BOXHBIM CpEIH HUX OTHOCSTCS KPYIHBIC CKIAaIKH KOPHI OONBIIMX TTONyIIapHid —
MIOBEPXHOCTHOM CTPYKTYyphl Mo3ra. Camasi OoJibliasi CKanka, paciioioXKEeHHas 110
CpeQHeN JINHUKM MEXy IPaBbIM U JIEBBIM IOJYLIAPUSMU, HA3bIBAETCS NIPOAOJILHON
mesbto (fissura longitudinalis). Cnemyrorast 6osbiast CKJIaaKka MPOXOIUT IO OOKO-
BOI{ YaCTH MO3Ta IO YIJIOM K CPEeIHE JIMHUU U HAa3bIBACTCS JIaTepaIbHOM 00pO3I0it
(sulcus lateralis). Ona otaessieT BHCOYHYIO OO OT OCTAIBHOM YaCTH KOPbI MO3Ta.
[TockonbKy BUCOYHAS OIS BCETIa «yKa3bIBaeT» B HAIIPABJICHUH TJ1a3a, 10 HEil jerye
BCET0 ONPENENIUTh, B KAKYI0 CTOPOHY oOparieH Mo3r. Korzia Bel cMOTpuTe Ha n300pa-
JKCHUE MO3Ta, Cpa3y UIMUTE BUCOUHYIO JIOJIIO.

Ete onuH BaKHbIH OpUEHTHP — MO30jHcTOoe Tejao (Corpus callosum), mioTHsi
MYYOK HEPBHBIX BOJIOKOH B BHJE MOCTA, COSAMHSIIONIETO MPABOC U JICBOE MOMyIIIa-
pust. Ha puc. 1.7 (BBepxy) MO30JIUCTOE TEJIO BBIIISIIUT KAK U30THYTas CTPYKTYPA,
KOTOpasi HAYWHAETCS 0] JIOOHOH KOpOM, IIOBOpPAaYMBAET KBEPXY, MOTOM K 3aTBUIKY
U 3aKaHYMBACTCs HEMOCPEICTBEHHO Mepen ModkeukoM. Ha cpese Mo3onucroe Teno
HUMEET JIJIsl HEBOOPY)KEHHOTO TJ1a3a OCJIbIi I[BET, ITOCKOJIbKY COCTOUT M3 MUCITUHU3U-
POBaHHBIX aKCOHOB, T. €. HEPBHBIX BOJIOKOH, MOKPBHITHIX OCNON JHUMUIHONW MHEIH-
HOBO# 000510uK0#t. Mo3omrcToe Teno (T. €. KIIOTHOE», KTBEPA0E») MOIYUHIO CBOC
Ha3BaHUE ONarojapsi TOMy BIICUATIICHHIO, KOTOPOE BO3HHUKIIO Y TIEPBBIX aHATOMOB,
0003HAYMBIINX OCHOBHBIC CTPYKTYPBI M0O3ra. DTO 00pa3oBaHHe ObIJIO OTKPBITO Ha
JOCTAaTOYHO PaHHEM 3Tarle, [IOTOMY YTO €T0 JITKO OOHAPYKHUTh, OCTOPOKHO Pa3IIBH-
HyB jBa nonymrapus. Ha puc. 1.9 nmoka3an K1acCHYECKHI PUCYHOK BETHKOTO XYI0XK-
HUKa 31oxu Bo3poxaenust Tuimana, WLTIOCTpaTOpa MEpBOi MOAPOOHON KHUTH IO
aHaTOMHU, KOTOPYIOo Hanucan Aunpeac Besamuii.

W makoHer, MOC/IEAHUI OpueHTUp — MeHTpanbHas Ooposma (sulcus centralis)
MEX]y 3a/IHEH TIOJIOBUHOW MO3Ta M JIOOHOH joiel. 3aaHsst 0071acTh KOPbI OOJIBIINX
noNyIapuii 00eCIeYnBacT MPEUMYIIECTBEHHO CCHCOPHBIC (DYHKIUH U CONCPIKUT
LIEHTPBl 3PUTENIBHOM, IPOCTPAHCTBEHHOM, CIIyXOBOM, COMaTu4eCcKOil 4yBCTBUTEIb-
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Bupg mMo3ra Ha MuacarntTasbHOM cpese

Mosonuctoe Teno

Tanamyc
(npaBag 4acTtb)

Mo3sxeyok

LleHTpansHas 6oposaa
(pasmenseT Kopy Ha NepeaHion

Bug mosra c6oky 1 321HIOI0 4aCTN)

MNpedpoHTansHas |

aons 3arbinoyHas

aonsa

NaTepanbHas Wwenb |
(paspensieT BUCOYHYO
1 TEMEHHYIO [0NN)

Puc. 1.7. Buj Mo3ra cOOKy U Ha CaruTTalbHOM cpe3e. Bgepxy: CarUTTAlbHbINA Cpe3 Mo cpel-
HEH JIMHUK MO3Ta, TpaBoe nojiyuiapue. Buuzy: Buj cOoKy, eBoe noiymapue. CieBa — me-
penHss yacTh MO3ra, cnpaBa — 3agHss. [lokazansl npedpoHTanbHas, BUCOUHAs, TEMEHHAS,
3aTBUTOYHAsT TOJH U Mo3xkedok. (Mecmounux: Drake et al., 2005.)

HOCTH, TOT/Ia KaK B JIOOHO KOpe HAXOJATCSI IBUTATEIIbHBIC 1 KOTHUTHBHBIC [IEHTPHI.
IlenTpanpHast 60po3/a CIYKUT YETKOW TPAHUIICH MEXYy BXOAHBIMH U BBIXOJIHBIMH

0051aCTAMH KOPBI.
YT00BI COPUCHTUPOBATHCS, HY’)KHO HAWTH HA M300paKEHUH MO3Ta IIPEKAE BCETO

OTH TPU INIABHBIC CKJIAAKH.
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Puc. 1.8. Tpu oCHOBHbIE IITIOCKOCTU CPE30B
Mo3ra. Bgepxy: caruTTalbHBI cpe3 MO3ra,
T. €. Cpe3 IO BEPTUKAIBHOW IUIOCKOCTU OT
JT00HOH JONMM K3aau 10 KoHLa mosra. Ecin
TakOM cpe3 TMPOXOAUT MO CpPeaHeH JIWHUU
MO3Ta MEXJY JAByMs NOJIYLIApUsIMHU, OH Ha-
3bIBACTCA CPEOUHHBIM cacummansieiM. Ilo-
cepedune. TOPU3OHTAIBHBIA Cpe3 Mo3ra.
BHu3y. KOpOHaIIbHBII cpe3 (ero INIOCKOCTh
MPOXOAUT 4epe3 Kpas BooOpaykaeMoi Kopo-
HbI1). (CHHOHUMBI 3THX TEPMHHOB OYIyT TPH-
BEJIEHHI B TII. 5.)

BemecTBO KOpBI pacnpocTpaHsieTcss BIIyOb KakJoro mnomymiapus mosra. llo-
CKOJIBKY CJIOKHBIN TPEXMEPHBIH OOBEKT TPYAHO BOCHPHUHHMATh, BOCIHOIB3YHTECHh
puc. 1.8, Ha KOTOPOM TIOKa3aHBI TP INIOCKOCTH CPe30B. [ TaBHBIE TOIHM MO3Ta U Py~
THe BaKHBIC OTAENbI HEOOXOAUMO 3HATh TOYHO TaK K€, KaK Bbl IOMHMUTE Ha3BaHMUS
KOHTHHEHTOB Ha reorpadudeckoil kapre. Ha mpoTssKeHHM BCel KHUTH MBI Oynem
pacckasblBaTh 00 MCCIENOBAHHUAX CTPYKTYpP MO3Ta, COOTHOCS 3TH AaHHBIE C Mpej-
CTaBJICHUSIMH O KOTHUTUBHOH JIEATEIILHOCTH 4eJI0BeKa. 3HaHUE Tonorpaduu Mosra
IIOMOJKET HHTEPIPETUPOBATh PE3YJIbTaThl HEMPOBU3YaIN3aALUY.

4.0. HemHOro ncrtopum u NnpoAo/HKaOLLASCH AUCKYCCUSA

Hpest o TOM, 4TO MO3T — HCTOYHHUK HAlUX MEPEKUBAHUMN, BOSHUKIIA OUCHb JIABHO;
I'mnmoxpar BeIcKa3bIBasicst 00 3ToM npuMepHo 2500 sret Hazan. OnHAKO THIATEIBHBIC
HCCIICIOBAaHMS MO3Ta M HAKOTUICHHE (DaKTOB HAYAJIHCH TOJIBKO B ATIOXY Bo3poxieHusI.
B 1543 1. Aunpeac Besanwmii, anatoM U3 AHTBEpIICHA, BIEPBBIC OITyOIUKOBAI MOA-
POOHBIH aTiiac OpraHU3Ma YeJIOBEKa, BKIIOUas croga Mo3r. Jlo 3Toro BpeMeHHu nep-
KOBB ¥ TOCYIapCTBO CUHTAIN IIPECTYIICHUEM POU3BOIUTE TOCMEPTHOE BCKPHITHE.
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Puc. 1.9. Bsepxy: Aunpeac Besanmii 1eMOHCTpUpYeT npenapar pyku (Mpeamieube 1 KUCTh).
Benbruiickuit Bpau Besanmuit (1514-1564) coBepuini nepeBopoT B TPaJHIHOHHOM IMPEIo-
JIaBaHUH aHATOMUM, IPOM3BOJS IIOCMEPTHEIE BCKPBITHS 4YeIoBedecKnx Ten. Ha pucyHke oH
M300pakeH ITOKA3BIBAIOIIUM IIperapaT KUCTH U Npearuieybs. 1 Hero takasi JeMOHCTpaus
Ob11a 0COOEHHO Ba)KHA B CBSI3U C IIPEACTABICHUEM O POIIH O0KECTBEHHOH PYKH B MHPCKHX Jie-
nax. Besanuii onpoBepr ocHOBaHHbII Ha OubielickoMm ckazanuu 00 Aname u Ese mud o Tom,
YTO y JKEHIIMHBI HA OHO PEOPO MEHBIIE, YeM y MYKUHHBI. BCKPBITHS 4eI0OBEUYECKUX Tel
B TO BpeMs HE IPOM3BOAMINCE, M TOYHBIE 3apUCOBKH OBUIH penkocThio. B 1543 . Besanmii
OITyOJIMKOBAJI CBOIO KHHTY O HOBBIX JJAHHBIX 110 aHATOMUH IOJ Ha3BaHUEM «O CTPOCHUH 4e-
JIoBeyeckoro tena». B Tom ke ropy nosiBuiack kHura Komephuka «OOparieHne HeOeCHBIX
TeJ», KoTopas 1o-HoBoMy IpezcraBuia ConHednyio cucteMy. Tpyabsl 000MX y4EHBIX MOJIy-
YK [IUPOKYIO0 M3BECTHOCTB, TOPSY0 0OCYXKIANUCh U SIBUIMCH BEXaMH B HCTOPUM HayKH.
Hcemounux: Masquelet, 1986. Buusy: depHUIBHBIE 3aPUCOBKH OTKPBITON MOBEPXHOCTH MO3-
ra; aBTOPCTBO IIPUITHCEIBaeTCs THIHAHy. DTH MILTIOCTPAINH B KIIACCHYECKOH KHUTe Besamms
10 AaHATOMUHM OOBEIUHAIOT HCKYCCTBO U HayKy. OOpaTiM BHHUMAaHUE, YTO HA IPABOM PHCYHKE
JIBa MTOJTYIIAPHS PA3IBUHYTH 1 MEXTy HUMH BHIHO MO3OJIMCTOE TEJIO — 00pa3oBaHKE, KOTO-
poe coeMHSET ABa TONYIIApUs U COCTOUT npuMepHO 13 100 MiIH HepBHBIX BOJIOKOH. IlepBbie
AHATOMBI XapaKTePU30BalIM ATy CTPYKTYPY KaK IUIOTHYIO, HJIH MO3OJUCTYIO, TKAHb — OTCIOIA
JaTHHCKOE HasBaHue corpus callosum (mosomucroe teno). (Memounux: Squire et al., 2003.)
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Crycts crosetie 3HaMeHUTasI KapTuHa PemOpanTa «Ypok aHaromun goktopa Tyib-
ma» MOKa3bIBAET, C KAKUM M3yMJICHHEM Bpaul PacCMaTPUBAIOT MOAPOOHOCTH CTPO-
enns denoBedeckoro tena (puc. 1.1). Ipumepno Torma xe (1490-1510) Jleonapmo
na BuHum cienan 3apucoBKy ueperna U Tena denoBeka. JIromsam smoxu Bo3poxnenus
OBLI CBOMCTBEH MHTEPEC KO BCEM IMPOSBICHUSAM YEIOBEYECKOW MPUPOJBI; B 00IIeiH
arMocdepe JTF0003HATEITFHOCTH MOIBITKA TOHITh YCTPOMCTBO MO3Ta CTaHOBUIINCH
0oJsiee HaCTOMUYMBBIMU.

CoBpeMeHHbBIE HCCIICIOBAHUS YXOISAT CBOMMHU KOPHSIMU TITyOOKO B ucTopuio. Ha-
yka o noBezieHnr Bo3HuKiIa B XIX B. OnHaKo Hadajo MmoapoOHOTO M3YYCHUS MO3Ta
COBIIQJIACT C MCTOKAMH COBPEMEHHOM HayKH B 310Xy EBponeiickoro Bospoknenus,
¢ nossienueM TpynoB 'anunes, Konepunka, Hetotona u [lexapra. B 1665 r. Hetoton
IIPOBOIUT CBOM IKCIIEPUMEHTHI C MPU3MaMH, JKellasi TIOHATh MPUPOLY BOCIIPHATHS
usera. B 1600-¢ rr. JIeBeHTyK U Ipyrue yueHble H300peTaloT CBETOBOH MHKPOCKOII,
onmarogaps uemy B XIX—XX B. Cantbsro Pamon-u-Kaxai cienan cBou OTKPHITHS OT-
HOCHTEIIFHO CBOWMCTB HEPBHBIX KIICTOK.

Hctopust HayKu MOKa3bIBACT, YTO YeM OOJIbIIIE MBI 3HAEM, TEM SICHEE HaM BUIHBI
3aKOHOMEPHOCTH MOy4eHHBIX (hakToB. Takoro pona 06001meH s OyayT MpeacTaBie-
HBI Ha TIPOTSDKEHUN BCEU KHUTH.

CBs13b BO3HHKHOBEHUSI HAYKH O MO3Te C S1I0X0H Bo3poskieHNs OUeBUIHA U B HAIIIe
BpeMsi. B 0OCHOBE TEpMHUHOB 110 AHATOMUH MO3Ta JISKAT TOHSITHS Ha JIATUHCKOM SI3bI-
K€ — MEKIyHAPOIHOM SI3bIKE HayKH. MBI 0 cux mmop o6o3nadaem nonu (lobes) kopsr
mosra (cortex cerebri) marunckumu HasBanusmu: lobus occipitalis, |. temporalis,
|. parietalis, I. frontalis (3atbutounasi, Buco4dHas, TeMeHHas1, JOOHAs AOJHU COOTBET-
cTBeHHO). [T0CKOJIBbKY paHHHE HCCIEI0BAHMS POBO/IIIICH HEBOOPYKEHHBIM IJIa30M
WIN C TOMOIIBIO MPOCTHIX YBEIUYUTEIBHBIX KOHCTPYKIHUH, OOJBIIUHCTBO CTPYK-
TYp MOJydYaiad Ha3BaHUE HCXOIS M3 MEPBOrO 3PUTEIBHOrO BredamieHus. OTcroma
BO3HHK/IM TakWe TepMHHBI, kak thalamus — «uepror», amygdala — «muHmaIB»,
COrtex — «Hapy>KHBIH CIIOW» U T. I. B Ha3BaHHSX MPAKTHIESCKH BCEX CTPYKTYP MO3ra
UCTIONB3YIOTCSI OOBIICHHBIC JIATUHCKKE CJI0BAa. MBI Oy/ieM YIIOMUHATH MPOUCXOXK IC-
HHE Ka)KJJ0r0 HOBOTO TEPMHUHA, TIOCKOIIBKY ATO MTOMOTAeT YCBOUTD TOHSTHS.

Mo3sr 4enoBeka pa3BUBAJCS, HAYMHAS C €r0 3a4aTKOB y IPEBHHUX MIICKOITHTAIO-
mmx, Ha npotskeHnn 6onee yeM 200 miH neT. OH yCTpOEH OYeHb CIIOKHO, B TOM
YHCIE €r0 YacTH, KOTOPBIC BHIHBI HEBOOPY)KEHHBIM INIa30M. MHOTHE ITOKOJICHHUS
YUYCHBIX BHECIIH CBO# BKiaj B ero usyuenue. Hanpumep, Pene Jexapr (puc. 1.10),
KOTOPBIH Teleph U3BECTEH IIABHBIM 00pa30M Kak MareMaTHK U (Guiocod, BMecTe ¢
TeM OBIJT BHUMATEIBFHBIM HCCIIenoBaTenieM Mo3ra. OJHO M3 CBOMX 3aMedaTelbHBIX
HaOMIONEHHI OH Cesall, KOTIa B3sUT I1a3 ObIKa, OOHAKWII TIOBEPXHOCTH ILIOTHOM Oe-
70#t 060m0uKK (CKJIEPHI), YAAJIUB TKaHb C BHYTPEHHEH CTOPOHBI INIA3HOTO S0JIOKA,
U TIOKa3all, 4TO CBET, POXOISIIIHN Yepe3 XPYCTAIHK I71a3a, IIPOCIIpYeTcs Ha OeIyIo
CKJIepY, KaK Ha dKpaH; MPHUOIH3HB [Ia3HOE I0JI0KO K OCBEIICHHOMY OOBEKTY, MOYKHO
ObUTO YBUIETH MPOCKIINIO N300paXkeHusl. MHOTHE JIFOH YIUBISUIUCH, YTO 3PUTEIb-
HBIH CTHMYJI IIPOCTIMPOBAJICS Ha 3aJHIOI0 CTEHKY IIa3a B IEPEBEPHYTOM MOJIOKCHUU
(Bepx W HU3 MeHsUTHCh MecTamu). JIeKapT cyMel J0Ka3aTh, YTO 3TO OOBSCHSIETCS
ONITHYECKUMHU CBOUCTBAMHU XPYCTAIHKA .

* Jlo cux mOp MHOTHE JIOIHM HE MOHMMAIOT, TI0YEMY MbI BOCIIPHHUMAEM 3PHTEIbHBIC OOBEKTHI HE B Iepe-
BEPHYTOM BHJE, T. €. HE TaK, KaK H300paXeHHe MPOCIMpyeTcs Ha ceTdaTky. Kak Obl BBl OTBETHIIN HA ATOT
BOIpOC?
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IOxHbIN KpecT n Anbda LieHTaBpa OxHbI KpecT Bocxoant
B 3eHUTE B Anbda LieHTaBpe

IOxHbIN KpecT
B 3eHUTE

Bricimii ypoBeHs pemienust 3aaa4. MukpoHe3uiickasi HaBUTaIusl — TPUMEpP Ype3BbIUaiiHO
CJIOXKHOTO JUIsl YCTICIIHOM pean3aliy MPAKTHYeCKoro onbita. Eciau ObI HE 3TOT HABBIK, TO
JKHUTEIH OCTPOBOB THXOro okeaHa HE MOIIM Obl OCYIIECTBIATh HABUIAlMIO HA MaJCHBKHUX
Cy/iHaX, MyTEHIeCTBOBAaTh OT OCTPOBA K OCTPOBY, IPOIUIBIBAs COTHH MUJIb, KAK OHHU JIEJIAIOT
B TEUEHHE HECKOJBbKHUX ThHICSY JIET. 3BE3MHBIN Kommac (68epxy) sIBISETCS H300pEeTCHHEM
OKEaHMHCKHX MOpEIUIaBaTesIel, KOTOpble NPHICP)KUBATINCH ONPEAEICHHOTO HalpaBICHUs
IUIABaHUS, M3Mepssl Yrod BOCXOMSIINX W 3aXOASAIINX 3BE3[ B HOYHOM HeOE OTHOCHTEIHLHO
[omsipHoii 3Be31bl. BRICOKMI ypoBEeHb 3HAHUI 110 HABHTALMK pa3padaThIBAJICS, COXPAHSIICS
u nepenaBaics. Kanod ¢ OamaHcupoM — o4eHb 3Q(EKTHBHBIN CIIOCO0 TepeABMKEHHS Ha
JUIMHHBIE TUCTAHIIMU, HO BPsi/L JIU O€301acHBIN.
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VY 4enoBeka penieHne 3a7a4 OCyIeCTBISETCS AByMsI CTIOCO0aMH, SKCTUTUITUTHBIM
Y UMIUTUIMTHBIM. DTH J[BA BapHaHTa 3HAYUTEIHHO Pa3IUYalOTCs. DKCILTUIIUTHOES
MBIIIJICHUE COJEPIKUT YETKUE, OCO3HABAEMbIE KOHEUHBIC U ITPOMEKYTOUHBIC TIEJIN 1
TOYHO onpeueﬂeHHme marv 1Jjis Toro, ‘lTO6I)I HprITPI oT HaanLHOﬁ TOYKHU K peme-
HUI0. B KauecTBe nmpumMepa U3 MOBCETHEBHOW YKH3HH MOYKHO MIPUBECTH YMCTBEHHBIH
apuPMETHUECKUI cUeT. DKCIUIMIIMTHOE MBIIUICHHE TpeOyeT Oosiee 3HAYUTEIBHOTO
KOHTpOHH CO CTOpOHI)I BBICIIINX OTACJIOB MO3ra, HOBLIIHCHHOﬁ yMCTBeHHOﬁ Hany3-
KM, 0oJiee YacToro MPHBIICUCHHUS CO3HAHMS U OoJiee MUPOKOrO BOBJICUCHUS KOPKO-
BBIX 00JacTel Mo3ra.

B omimune oT 3TOro MMIUTHIIUTHOE TPUHATHE PELICHUS MOXKET OBITH Oosee mpH-
BBIYHBIM, TaK KaKk Mbl 00ydaeMmcsi U yCBaMBaeM OOJIBIIIOE YMCIIO HABBIKOB C Hayasa
Ku3HU. Takue HaBBIKY IO TIOUCKY WM TPUHSATHIO PEIICHUs OJiarofaps MpakTUKe cTa-
HOBSTCA 60.]'[66 I/ICKyCHI)IMI/I, HUMIINIMIITUTHBIMHA (He OCOBHaBaeMbIMI/I) U aBTOMATHU4ec-
ckumu. [IpuMepoM MOXKET CITY)KUTh MMOHMMAaHUE STOTO HAITMCAHHOTO MPEIJIOKCHHUS
WJTU JIOTHYECKOE 3aBEPIICHUE 03ByYMBAEMOTO MPEIJIOKEHUS, KOTJIa MBI YK€ MOXKEeM
CKa3aThb, KaKHue€ CJIOBa OOJI’)KHBI 6I>ITL B KOHIIC. HMHJ’II/IHI/ITHOC HpI/IHHTI/Ie pemeHI/m
TpeOyeT MEHBIIIEr0 KOHTPOJIS CO CTOPOHBI HCITOTHUTEIBHBIX OT/IEIOB 110 CPABHEHHIO
C OKCIUTUITUTHBIM BapUaHTOM, MEHBIIETO MPUBJICUCHUS CO3HAHUS, MCHBIICH yM-
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CTBEHHOM Harpy3Ku U MEHbBILIETO BOBJICUEHHUS KOPKOBBIX obnacteil. C apyroit cropo-
HBI, TAHHBIN BUJI PEIICHUS 3a]a4 B OOJIbIIEH CTETIEHU 3aBUCUT OT JIOJITOBPEMEHHOM
MaMSTH U XOPOIIHNX MPAaKTHYSCKUX HABBIKOB. OYEHBb YacTO HESBHOH IENBI0 00yde-
HUS SBIISIETCS IEPEBOJ SKCITTUIIUTHOTO IPUHSTHSI PEIICHHS B UMIUTUIIUTHOE.

B obnactu MBIIUIEHUS TPOIOIIKACTCS UCTOPUUYESCKUI CTIOP MEXKAY JOKATbHBIMH
U pacrpeneneHHbIMU QyHKIusIMH Mo3ra. C IMOMOIIBI0 METOIOB BU3YAINU3aI[HH MBI
0OHapyKHMBaeM ropaszo OobliIe JOKAIbHBIX 00IacTeil U MPOLEeCcCOB, YeM paHbLIe.
B cBsi3M ¢ 9TUM HAM MOXKET TMOKa3aThCsl, YTO TEOPHS JIOKAIM3AUOHU3MA (PYyHKIUHA
MO3ra BBIMTPBIBACT TOT CIOP, HO 3TOro (eiie) He ciry4drnock. HecMoTpst Ha TO 4TO
Oosiee MasleHbKUE U crieliM(PUYHBIE YHaCTKU MO3Ta MOTYT ObITh UCCIIEIOBAHbI, T0Ka-
3aTeIbCTBA MIMPOKOTO PACIIPEICIICHHSI IPOIIECCOB 10 CUX MOpP 04eBUAHBI (CM. I1. 9).
B cBsI3H ¢ 3THM HEKOTOpBIE TEOPETUKH Pa3padaThIBalOT MOAEIH, KOTOPHIE BKIIOYAIOT
B ce0s JOKaJIM3alMOHHBIN U paclpeeseHHbIH MOAX0Abl K MPOSKTUPOBAHUIO HEH-
POHHBIX CETEH.

NMEPCNEKTUBbl KOFTHATUBHOW HAYKU

MpousBonbHOE BHUMMaHWe U HenocpeacTBEHHasA NaMATb

JIro0as 3a1aua, KOTOPYHO MbI IIBITAEMCS PEIIUTH B HAIICH T10-
BCEIHEBHOMU >KU3HM, CO34AET CIPOC HA MPOU3BOIBHOE BHU-
MaHHU€e — B 4eM MBI OTIaeM ce0e OTUET, — a TakKe Ha 00beM
HeNnocpeacTBeHHOH mamsatu. Taike oT Hac TpedyeTcsl KOH-
TPONMpOBaTh, HA YeM C(OKycupoBaTh BHUMaHUE. HenbcoH
KoBaH mOCBATHII CBOIO YCIIEIIHYIO Kapbepy M3y4YEHHUIO 3THUX
«OrpaHMYEHHBIX EMKOCTHBIX CBOMCTB» 4€JI0BEYECKOIO MO3ra
BMECTE € UX [OCTOSIHHBIMH B3aUMOACHCTBUSIMU C OTPOMHBIM
XpaHWIHIIeM JoiroBpeMenHoi namstu (puc. 10.1 u 10.2).
Puc. 10.1. Hempcou Ilo cioBam KoBaHa, «T0, 4TO CI1y’KUT IVIaBHBIM €MKOCTHBIM
Kosau (Nelson Cowan), —OrpaHudeHneM padouei MaMATH. .., 04€Hb TECHO CBA3AHO C
KAHIHIAT HayK, paKynp- CONCPKAHHEM CO3HATEIBHON MCHXMYCCKON JEATCTBHOCTH

TE€T TICHUXOJOTHYCCKHX (2008) .

HayK, Vunsepcurer ~1IpOHM3BONBHOE BHMMAHHE, COINIACHO HCCIenoBaHMAM Ko-
Muccypn, KomywmGus, BaHa, eile Oojiee OrpaHMYCHO, YeM paHee CYMTAIOCh ICH-
CIIIA xonoramu. [Ipu THIATETLHOM NPOBEICHUU DKCIIEPUMEHTOB

C HMCKIIOYCHHEM BO3MOKHOCTH MBICJICHHOTO IOBTOPCHHUS U
IPYIIUPOBKU IIPEIMETOB 00bEM MPOM3BOIBLHOIO BHUMAHMSI COKPAIIAETCS /10 YeThIpeX
1 MeHee 00bexToB. COrNlacHo ke TPaAUIMOHHBIM B3IVIsIaM HEIOCPE/ICTBEHHAs TaMsTh
MOXKET COXPAHATh «CEMb ILTIOC MJIM MHHYC JBa» PA3IMYHBIX 00BEKTa, HO 3TO CIIPABE.-
JIMBO TOJIBKO MPU MX MBICIICHHOM HMOBTOPCHUH YEJIOBEKOM. ECIIH MCIIBITYEeMBIX MPOCST
HPOM3HOCUTH MOCIIe0BaTeNbHOCTh 3ByKoB «the... the... the» s mpemorspaiueHms
HEPEYHCIICHUS 3aIIOMUHACMBIX MIPEIMETOB, 00BEM MAaMSITH Cpa3y MagaeT 10 YEThIPEX.
OrpaHnueHre MaMsITH YETBIPbMSI 00BbEKTaMH aCCOLMHUPYIOT C y4acTHeM 3a/{HeH TeMeH-
HO# KOpPBI B 9TOM TIPOLIECCE, OIHAKO JI0 CHX MOP MPOAOIKACTCS CIIOP O MO3IOBOT OCHOBE
OTPaHHYEHHON EMKOCTH MaMATH.

«Maru4geckoe 4nciIo YeThIPEe» SBIISCTCS JOCTATOYHO CTAOWIBHBIM JUIT OOBEKTOB PA3HOTO
THIIA — YHCEJI, KOPOTKUX CJIOB, IPOCTHIX 3BYKOB, 3pUTENBHBIX 00BEKTOB | T. 1. KoBaH
CYMTACT, YTO ITO MPUMEHUMO Kak Ui aOCTPAKTHBIX MOHATHIM, TaK M JUIS IIEpPLENTUB-
HBIX COOBITHI, 00pa30B M BHYTpeHHEH peur. J[jist TOro 4ToObl MBICICHHO CIIOXKHUTH JIBA
YHCIIa, MBI JOJDKHBI HA HECKOJIBKO CEKYH/I, [IOKa MbI POU3BOANM BBIUYHCICHHE CYMMBI,
3a7epKaTh UX B IMaMATH. [ MOHMMAHHS CMBICIA JTHHHOTO IIPEUIOKCHUS YETIOBEKY
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Pwuc. 10.2. Korautusnsiii ncuxonor Heascon KoBan npenmonaraet, 4To HEOCPEICTBEH-
Hasl TaMsITh MOXKET OBbITh MPEJCTAaBICHA KaK aKTHBHPOBAHHAS YACTh JOJTOBPEMEHHOM.
Hampumep, MpIcTIeHHOE TTOBTOPEHHE CIIOB AKTHBHUPYET CYIIECTBYIOIINN CIIOBAPHBINA 3amac
B JUIMTEIBHO XPAHUMOM 3HAHUM S3bIKA. J1000N6IMHO, Ymo 08 COXpaHeHUs: 8 001208pe-
MEHHOU NAMAMU HOBbIX ACCOYUAYUTI MENHCOY YIHCE UIBECMHBIMU DNIeMEHMAMU He0OX00UMA
00HOBpeMeHHas (YoKycuposka Ha Hux eHumarusi. OueHb BAXKHO BOCIPUHUMATh HETIOCPE/I-
CTBEHHYIO MaMATh U KOHIEHTPUPOBAHUE BHUMAaHUS, BHyTPEHHEE MMOBTOPEHHUE U JAPYTHE
KOMITOHEHTBI «paboueii mamsti» (PIT) kKak MOCTOSIHHO CYIIECTBYIOIINE aCTIEKTH HOPMaTh-
HOW KOTHUTHUBHOH JieaTebHOCTH. TakuM 00pa3zoM, snemMeHTsl PIT MOryT OBITh YaCTUYHO
3aumcTBOBaHbl U3 JIBII, 1 BHYTpEeHHSS peub MOXKET 3alpOCTO MCIIOJIb30BaTh MO3TOBBIE
BO3MOKHOCTH «BHeIIHEH peun». (Memounuk: Nelson Cowan, u3 JIHYHON MepenucKu. )

HEOOXO0IMMO COXPAaHUTh €T0 MEPBYIO YaCTh B HEMOCPEICTBEHHON TaMATH JUIs TOTO, YTO-
OBl TOCTHYB CMBIC BTOPOH YacTu. [IpenniecTByomiee NpeiokKeHHe CIIyKUT OTIINYHBIM
MpUMEPOM I3TOTO ABJICHUSA. O,Z[HaKO CYHICCTBYIOT JaHHBIC O KOAMPOBAHUU KaKJAOI'0 3Ha-
YUMOTO KyCKa AJMHHOTO MPEUIOKEHHS B CEMAaHTHUECKYIO €IUHUILY, Hampumep (hpassl
«/17151 TOHMMAaHUSI CMBICJIA JUTHHHOTO MPEIOKEHUs ... JIFoAn 0YeHb HCKYCHBI B CEMaH-
THYECKOM KOAWPOBAHMH HH(POPMALUK U3-3a TOCTOSHHOW TPEHUPOBKH TIPH TOMBITKAX
MOHATH CKa3zaHHOE Ipu oOmeHun. Mbl ctapaemcsi IpeoOpa3oBaTh CIOBAa B CMBICT TaK
OBICTPO, KaK MBI 3TO MOXKEM.

IIpoGnema 3akmouaeTcst B TOM, KaK HaMJIydIIUM 0Opa3oM HCIIOIb30BaTh OrPaHUYCHHbIC
pecypceBl, ¢ KOTOPBIMH MbI POIMINCH. OJHUM U3 MOAXOIOB CIIYXKHUT MBICICHHOE ITOBTO-
peHue nocienoBareibHOCTH yrces. C TPeHUPOBKOW TIpeiest Halllel pabodei namMsTv 1o-
BBILIASTCS 10 TPATUIMOHHOTO «CeMb ILTIOC WM MHHYC JIBa 00beKTa». Ho B aTOM citydae
MBI YK€ UCIIONIb3yeM KaK IMPOMU3BOJIbHOE BHUMAaHKE, TaK U EMKOCTh HEINOCPEICTBEHHOM
MaMsITU JUUIsl BHYTPEHHEH peyy U MBICJIIEHHOTO MOBTOPA.

MBI Tak)Ke MOXKEM CHU3HUTH 3aIl0JIHEHHUE HCHOCpCZ{CTBCHHOﬁ naMsTH, HalMcaB 3aMETKY
WJIH BBIJETISISE peIoxkeHHe B KHure. Ho MucbMEHHOCTD ABIISETCS OTHOCHTEIBHO HEeaB-
HUM H300pETEHNEM YeJIOBEKa, He CUMTAsi TAKHE BO3MOXKHOCTH, KaK ay[Ho- MM BHIEO-
3anucH. [0 BOSHUKHOBEHUSI IIMCHMEHHOCTH YEJIOBEUECTBO BCE PABHO OBUIO CIOCOOHO
K PEILICHUIO CIIOKHBIX 3aJ1a4, B YeM MbI yOeXJaeMcsl Ha IpUMepax KyJIbTyp, KOTOpbIE HE
UCIOJB3YIOT MUChMO. OHHU ONMPAKOTCS Ha CBOO J0JAroBpeMeHHyo namsth (JIBIT), mue-
MOHHMYECKYIO CXEMY M TIIATEeIbHO BBIPAOOTaHHbIE 3HAHUS 00 ycTpoicTBe Mupa. MHorue
KYJIBTYPBI UCTIONB3YIOT TAaKUE PEUEeBBIE CXEMbl, KaK CTUXOTBOPHBIC PUTMbI WM AJIIUTE-
pauy, METOJMYHBI HAalleB WM CTHXOTBOPHBIN mIar. IMEHHO MOITOMY MaJIeHbKHE AETH
JIETKO BBIYYHBAIOT a1(haBUT IIOCPEICTBOM MECHU. DTO SBILSIETCS] HETUIOXHUM CIIOCOOOM OC-
BOMTbH ¥ aHATOMUIO MO3Ta.

13
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YenoBeK MOXKET peliaTh 3aJa4u MpH MMOMOIIM NPOU3BOJIBHOTO BHUMAHHUS U HENOCpel-
CTBEHHOW NaMATH NPH YCIOBUH HCIOJIB30BAHUS UX COBMECTHO C OTPOMHBIMH OHOIHO-
TEKaMH JIOJITOBPEeMEHHON namsTh. Kakjoe nmpoYynuTaHHOE BaMH CIIOBO 33JICHCTBYET Ha
KOPOTKOE BpPEMsi HEMHOI'O PECYpPCOB OIPaHUYEHHOIO MTPOM3BOJIBHOIO BHUMAHMUS, HO TOT
(axr, uro BbI 3HaeTe okoiio 100 000 ci10B 1 MX 3HAUEHHMS, TO3BOJISIET 00pabaThiBaTh OOJIb-
e «OJIOKU CIIOB», a He POCTO OeCCMBICTICHHbIE BCIUIECKU U OyJIbKaHbBE 3BYKOB.

Yacts JIBII, 3anelicTBOBaHHOMN B TEKyILUX IpoLeccax, KopaH Ha3bIBaeT akTUBHOM Hmams-
ThI0. BO Bpems uTeHust TaHHOTO aparpada Baiia akTHBHas HaMATh COJEPKUT HHPOpMa-
U0 O TOM, YTO BBl OCBOMJIN U3 3TOM IJIaBbI, a TAKKC BCC aHAJIOT'MYHBIC 3HAHUS U3 IPYTUX
ucTouHuKoB. Kak y aBTOpOB, BCce Hallle CTpEeMJIEHHE HAlpaBlCHO Ha IOMBITKU CBA3aTh
Hay4HbIe (haKThl CO 3HAHUEM, KOTOPOE CTYACHTHI MOTYT HAIPSIMYIO UCIIOIBb30BATh.
KoBaH yka3biBaeT Ha CyIiecTBOBaHHE KaK BPEMEHHOI'O, TaK U €MKOCTHOro npezaena. 13
puc. 10.2 BumHO, 4TO (POKYC BHUMAHUS, B KOTOPOM HAXOASATCSI OCO3HABAEMbIC B HACTOSI-
MK MOMEHT COOBITHS, UMEET EMKOCTHOH Ipejes. B npoTHBOIOIOKHOCTE 3TOMY, «akK-
THBHas naMsaTh» (cM. puc. 10.2) MOXKeT IMeTh BPEMEHHOH Hpe/el, T. €. HCue3aTh Co Bpe-
meHeM. Hampumep, npu cocpe1oTOUeHNY BHUMAaHUS HAa YTEHUU TOTO MPEUIOKEHUS BbI
MOYKETE 3aMETHTh ITOCTEIIEHHOE 3a0bIBaHNE €TI0 Yepe3 HECKOIBKO CEKYH/I.

CornacHo npeanonoxenusm KoBana, 1anHast cucremMa ¢ OrpaHH4eHHBIMU BO3MOXKHOCTS-
MH Ha CaMOM JIeJIe MOXKET UMeTh 00a U3 3THX JIBYX MPEAEJIOB, B 3aBUCUMOCTH OT (OKyca
BHUMaHus. Ecin Mbl HacTpauBaeM y3Kkuil poKyc BHUMaHUs, TO TOJIBKO OJJMH OOBEKT MO-
JKET OBbITh CO3HATENIBHO BOCIPHHSAT, HO NIPU MINPOKOM (HOKyCe MOTYT OBITH BOCIIPUHSTHI
JI0 YeTHIpEX pasinuHbIX 00BeKTOB. Kak M3BeCTHO, Takas cxema paboTaeT I 3pEHUs.
3puTenabHOE BHUMAHUE KOHIICHTPUPYETCS WM HET Ha Pa3JInYHBIX JETAISAX, U MBI MOXKEM
HAOMIONATh, KaK B MO3Te aKTUBUPYIOTCS IIEPEKPHIBAIOIINECS 00JIaCTH KOPBI IIPH B3aUMO-
JIEHCTBHH IPOIIECCOB KOHTPOIISL HaJl 3pUTEIbHBIM BHUMAHUEM U JIBIDKeHHEM r1a3 (1. 8).
Takum 00pa3oMm, 3puTesIbHOE BHUMAHUE U ABHKCHUS 7143 MOIJIM COBMECTHO Pa3BHBATHCA
B IIPOLIECCE IBOJIIOLINU TTO3BOHOYHBIX JKUBOTHBIX. CXOMKUH CKPBITHIN «IIOTEHIMAI YBEIH-
YEeHUs] BHUMAHHS», BO3MOKHO, DBOJIIOIIMOHUPOBAII BMECTE ¢ N3MEHEHNEM (DOKYCHPOBKH
B 3aBUCUMOCTH OT HHTCHCHBHOCTHU CBeTa. DTa TMIIOTE3a, 110 KpaiHeH Mepe, MOKET ObITh
[IPOBEpEHA MPH TIOMOIIK COBPEMEHHBIX METOIOB BU3yaln3aluu paborsr Mo3ra (Cowan,
2008).

Ha HexoTopbie BOIIPOCHI 0 CHX MOpP HET OlHO3Ha4YHOro oTBeTa. Harpumep, Obepaysp u
buanxosa (Oberauer, Bialkova, 2009) cuurarot, 4T0 CyIIECTBYeT CO3HATENIBHBIN (HOKYC
BHUMAaHUS, HAIIEJICHHBIH TOJIBKO HA OIUH OOBEKT, HApsIly C «BHELIHEH IpaHUIeH», B KO-
TOpOM comeprkaTcst OT Tpex M0 MmITH 00bekToB. Ho manHOe HecornacoBaHme B MpeAeIhb-
HOM YHCJIe BOCIIPHHUMAEMBIX 00BEKTOB HE SIBIISIETCS CYIIECTBEHHBIM.

'Y3K0€ ropIIbIIIKO B IOTOKE MBICJICHHOW HH(GOPMAIMK CHIIBHO BIMSET Ha MpoLecchl 00y-
YEeHHMs U peleHus 3a/1a4. JIroam pa3inngarorcess Mex1y co00i CrioCOOHOCTSIMH HANpaBIIsTh
U yZnepkuBath ()OKyC BHUMAHMS, ITHOPUPOBATh OTBIIEKAIONINE COOBITUS U MPOIOIDKATh
BBINOJIHATD CJIOKHOE 3aJjaHue. OTH pasiinuus KOPPEIUPYIOT ¢ TaKMMHU HWHAMBUIYallb-
HBIMH OCOOCHHOCTSIMH KOTHHTHBHOW JESATEIbHOCTH, KaK OOMIMI ypOBEHb WHTEIUIEKTA,
YIIOPCTBO ¥ BpeMsI, HEOOXOMUMOe JIJIsi BOSHHKHOBEHHS peakuuu. Kpome Toro, oHH pas-
BUBAIOTCA NPE/ICKa3yeMbIM 00pa3oM B T€UEHHE )KHU3HU.

Xandopn, Kosan u Dunproc (Halford, Cowan and Andrews, 2007) BbLaBuHY M TpE-
MOJIOKEHHE O CYIIECTBOBAHUH OCOOOH CBS3M MEXKAy paboueil MamsThi0 U JIOTHYECKUM
MBIIIIEHUEM, KaK B 3a1a4e «Poiriapu u mormenaukn» (2007; http://en.wikipedia.org/wiki/
Knights_and_Knaves). 3amaua mpo priapeii 1 MOIIEHHHKOB MOKET OBITH pellieHa pac-
npenenerreM deMeHToB (A u B) B rpymis! (phIlapu WM MOIIEHHUKH).

EmKocTHOI npenen juis paboyei maMsaTH ¥ MBIIIJICHNS MOXKET ObITh COOTHECEH C YHCIIOM
CBsi3el B AYeiiKax KOOPIMHATHOM CETKH WM B3auMOCBsi3el. Paboyast maMsTh orpaHrueHa
l'[pI/I6J'II/I3I/IT€IlLHO YETbIPbMS aKTUBHBIMU O6’beKTaMI/I, TOoraa Kak 06pa31)1 IpH JIOTUIECKOM
MBIIIJICHUN JIMMUTHPOBAHBI YETHIPHMSI B3aUMOCBS3aHHBIMU I1€PEMEHHBIMH.
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1.0. PabGouyast namsTthb

B mmpokom cMbicie TepMuH «pabodast mamsatb» (PIT) o3HagaeT maMsTh Ui MIPH-
HSITUST PEIICHUi, peur U MbliuieHns (1. 2). Pabodas mamste — 310 «HabOp yM-
CTBEHHBIX TPOIIECCOB IO YACPKAHHUIO JTUMUTUPOBAHHOTO 00beMa MH(OPMAIUH BO
BPEMEHHO JIOCTYITHOM COCTOSIHUU JUTsSi 00€CIeUeHUsS] KOTHUTUBHOU JEATEILHOCTHY
(Cowan et al., 2005). Pabouast mamMsTh HaM HEOOXOAMMA MPH BBITIOIHEHUH apume-
TUYECKHUX OTIepalni, AJsl OJIepKAHUs pa3roBopa M ISl pelieHus 3aJa4u 10 I0-
HCKY IyTH: KAaKUM 00pa3oM OTCIOIa s MOTY JIOWTH JI0 joMa? Bbl HE MOXKETE MOHSTh
CMBICIIa TIPEAJIOKEHNUS, KOTOPOE BBI ceiuac yuraere, 0e3 CylIecTBOBaHUS Habopa
CJIOB, UJICH U CHHTAKCHCA B OTIEPATUBHOM MTaMSATH.

Korma mMbl 1ymaem HaJl KakoH-HUOY/Ib 3a7a4el, Mbl TOCTOSIHHO TOJIb3yeMCsl BHY-
TPEHHEW PEUbI0 U 3PUTENLHO-IPOCTPAHCTBEHHBIMH 00pa3aMu, TeM CaMbIM Harpas-
JIsisi BHUMaHWE Ha TO, YTO B JAHHBII MOMEHT UMEET NIepBOCTENeHHOE 3HaueHue. Kak
OBLITO HAITMCAHO B II. 8, BHUMaHUE 00CeCIICYMBACT BOCIIPHITHE HAMH CEHCOPHOW HH-
(dhopmanuu, BHyTpeHHEH peun u (popMupoBaHue porpammsl Jeiicteus. 1 HakoHer,
TO, 0 YeM MBI JyMaeM B HACTOSIIUI MOMEHT, B3aMMOACUCTBYET C TEM, YTO MBI YXKe
3HaeM — C BOCIIOMHHAHUSMH, 3HAHUSMU ¥ HABBIKAMU B JIOJTOBPEMEHHOMN ITaMSITH.
Kaxxnoe nBukeHue a3, KOTOpOE Bbl COBEPILIAETE, OCHOBAHO HA JJTUTENIBHO IPAKTH-
KyemoM HaBbike (cM. 1. 9). Takum 00pa3oM, BCe COCTaBHBIC YaCTHU CXEMbI Ha PHC.
10.3 BOBJIEKAIOTCS B MIPOIECCHI MBIIIJICHHUS U PEIICHUS 3a/1a4.

VYIMBUTEIBHBIM SBISETCS TO, YTO OOJIbIIIAS YaCTh JAHHOM INIaBbl BOBCE HE O I[BET-
HBIX y4aCTKaX CXEMBbI, a O PsiJie CEPhIX MPSIMOYTOJILHUKOB BHU3Y pUCYHKA. [|BeTHBIC
OJIOKM OTPaXKkaroT aKTHBHBIEC MPOIECCHI, T€, UTO TPEOYIOT HEHPOHAIBHBIX 3aJIIOB U
WHTErpanuu oTBeToB. HOo OHM OYEHb YacTO UMEIOT CXOIHBIE MYTH, KaK U TPeAbLIy-
K€ MPOIECCHI, KOTOPBIE K ’TOMY MOMEHTY yXkKe c(POPMUPOBAIHA YCTONUUBBIC CBSA3H
HEeUpOHHBIX ceTel. MccnenoBanusa ¢ BU3yalu3alMedl MO3rOBOl aKTUBHOCTH MOTYT
He MMOKa3bIBATh TAKKE yCTOMYUBBIE 00pa30BaHMsl, TaK KaK OHU 3aKOIMPOBAHbBI B CUJIE
B3aMMOJICHCTBHSI MEX1y HelpoHamu. CieoBaTelibHO, MeTONbI, Mogo0HbIe (GMPT,
MOTYT MPEJICTABIAThL B MEHBIIEM KOJIMYECTBE OOBEM JIOJTOBPEMEHHO XpPaHHUMBIX
3HAHWI.

1.1. PaOouyasa namaTb NepekpbiBaeTCcsd C BHUMaHUEM,
OCO3HaHHbIMU COOLITUAMU U ANU30AUNHECKUMU
BOCMOMMWHaAHUAMMU

OKCcIepUMEHTBl B OCHOBHOM HalleJIeHbl Ha pasjesieHue padoyeil mamMsaTH U CXOKUX
mporeccoB. Hanpumep, B HEKOTOPBIX SKCIIEPUMEHTaX Ha pabouyro MaMsTh Ha KOLITKaxX
M 00e3bsTHAaX PETHCTPUPYIOT AKTHBHOCTD OJMHOYHBIX HEHPOHOB B TPE(POHTAID-
HOI Kope B 3a7ia4ax ¢ OTCPOYEHHBIM BBIOOPOM 1O 00pa3iy. B 3Tux skcrnepuMeHTax
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Puc. 10.3. ®yHKunoHaIbHas cxema mporecca pemeHns 3aaaqdn. Padogas mamsts (PIT) mo-
CTOSIHHO BOBJIeUeHa B pemienue 3a1ad. Oqnako PIT Taxke moMoraer MCHonb30BaTh COXpaHeH-
HyI0 paHee HHGOPMALHUIO, TAKYIO Kak HaOOp CJIOB POIHOTO SI3bIKA U UX CMBICI, HA0OP NPUBKI-
YEK U MOTOPHBIX HAaBBIKOB, & TAK)KE 3HAUMTEJILHOTO KOJMYECTBA BADMAHTOB MIAMSTH, KOTOPhIE
MIOKa3aHbI B CEPBIX OIOKaX BHU3Y PHCYHKA

YKHBOTHOMY TMPEbSBIISIOT CTUMYII, 3aT€M MOCJIC HCUE3HOBEHUSI CTUMYJIA CIIEIYeT Ie-
PHOI OXKHIAHUS, TI0 OKOHYAHUU KOTOPOTO OHO TOJDKHO yKa3aTh 3alIOMHEHHBIH CTH-
MYIN Cpeld psiia Apyrux. PacmpocTpaHeHHBIE JaHHBIE MOKA3BIBAIOT, YTO HEHPOHBI
MIPOJIOJDKAIOT Pa3psKaThCs BO BpEMsl IEPHO/IA 3aCPIKKHU, YTO HHTEPIPETUPYETCS HC-
CJICIOBATEIISIMU KaK pabodast maMsiTh, C IIOMOIIBIO KOTOPO# YKUBOTHOE JICPIKUT B yME
MIPEABSBICHHBIA CTUMYJI, TI0KA JKIET BO3MOKHOCTH COBEPIIUTH TpeOyeMoe AeiCTBre
(Goldman-Rakic, 1995, cm. ri1. 9). CenekTuBHOE BHUMAHKE BBISBISAETCS Ha JIOAAX B
cllyyae HaJW4us JBYX KOHKYPUPYIOIIUX CEHCOPHBIX BX0m0B. CO3HATEIbHAS KOTHHU-
THUBHAS JICTEIbHOCTh CPABHUBACT CO3HATEIIbHBIC (O KOTOPHIX UCTIBITYEMbIE JAKOT OT-
4et) u OeccosHarenbHbie (0€3 0TYETa) CTUMYIIBI ITPU TIOMOIIH YKCIIEPUMEHTATBHBIX
METO/INK C HECOBMAJeHUEeM H300paxkeHHs Ha ceTyarke (cM. m1. 6 u 8). M3yueHue
MIPOIIECCOB HM3BJICUCHUS DITU30ANICCKON MAMATH MOXKET BKIIIOUATh OMPOC HCIIBITY-
eMbIX 00 MX BUepamiHeM obexne. Mcnonb3ys yciaoBusl Ui TOYHOTO CPABHEHHS, MBI
00Hapy)KUBAEM, UTO «3arOPArOTCSA» PAa3HbIC y4acTKU Mo3ra. HoBbIE 1 TOCTOBEPHBIC
3HAHHS YaCTO IMOIYJAIOT P OMOIIN ONMMCAHHBIX METOIUK.

B 10 xe Bpems Ha puc. 10.4 u 10.5 mokazana oOmupHas akTuBaius GPOHTATbHBIX
U TEMEHHBIX 001acTeil KOPBI FTOJIOBHOTO MO3Tra BO BPEMsI BBIIIOJIHCHHUS YEThIPEX 3a/1a4
Ha BBIIBIICHHE MPOIECCOB, KOTOPBIE OOBIYHO OTACILIIOT APYT OT Apyra: pabodeit ma-
MSITH, BHUMAHHSI, U3BJICUCHUS SMH30{MUCCKON MaMITH U OCO3HAHHOTO BOCIIPUSITHS.
[lepecevenune obnmacreit orpoMHOe. DTO HE 3HAYWT, YTO JAHHBIC MPOIECCHl UMEIOT
OIIMHAKOBOE TeopeTnieckoe obocHoBaHWEe. OHM MOTYT OBITH Pa3feieHBl dKCIIEpH-
MeHTaIbHBIME MeTonaMu. OIHAKO HE cIIeAyeT 3a0bIBaTh, YTO MO3T MIPOJOIIKACT pado-
TaTh HE3aBUCHUMO OT TOTO, KAKHE IKCIICPUMEHTHI MbI pa3padareiBaeM. B nanHoil riaBe
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Puc. 10.4. TpeanonoxurenbHbie 00macTH, oTBevatomiue 3a PI1. O6nactu Mo3ra, 00bIYHO BO-
BIICUECHHBIE B TIporiecchl o6pasosanust PIL. (Memounux: Schneider and Chein, 2003.)

JleBoe

a BHumanmne

6 Paboyas namsaTb

r Co3HaTenbHoe BOCMpuUsTMEe

Mpaesoe Pwuc. 10.5. IlepexpriBarommuecs

00JIacT! MO3Ta, OTBETCTBCHHEIE 32
PII, cenexTuBHOE BHUMaHUE, W3-
BJI€UEHHE aBTOOMOrpaduUUecKux
BOCIIOMUHAHUH M CO3HATEJIbHOE
BOCIIpHUSITHE. DTOT PUCYHOK CXe-
MaTHYECKH MOKA3bIBaeT OOIIHp-
HYI0 aKTHBaIMIO (pPOHTAIBHBIX
U TEeMEHHBIX oOnacTeil Mo3ra BO
BpEMSI UETHIPEX PAa3HbIX AKTHUB-
HOCTEeH MO3ra, KOTOpble OOBIYHO
oTnemnsior Apyr ot apyra: PII,
BHUMAaHHE, W3BJICUCHHUE OIH30-
JIMYEeCKOH THaMATH W OCO3HaH-
Hoe Bocnpusarue. CylecTByer
3HAUUTENILHOE HEpEKPBIBAHUE
aKTUBHBIX 00JacTed, U MOITOMY
COBEPILIEHHO HE OYEBHJIHO, 4YTO
JTAaHHBIE TIPOLECCHl MOTYT OBITH
paszzesneHsl. BHuMmanue = Bblziene-
Hue crumyna, PII = orcpouennslit
BBIOOp, CO3HATEJIHOE BOCHpUS-
THE = CPaBHEHHE BUAUMOIO 00b-
€KTa C HEOCO3HaBaeMbIM, H3BIlE-
YEHHE SIU30JUYECKON MaMATH =
OCO3HaHHEe aBTOOHOrpaduIecKoro
COOBITUS, H3BJICUEHHOIO M3 Ia-
MATH. B TO BpeMmsi kaKk 3TH 4eThl-
pe aKTUBHOCTH MO3Ta OTIEJNSAIOT
JpyT OT Apyra B 9KCIEPUMEHTaX,
OHM UMEIOT MHOKECTBO MEPEKPbI-
BaroOIMXcss CBOMCTB. (Mcmounux:

Naghavi and Nyberg, 2005.)
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MBI Oy/IeM HCIOJIB30BaTh TEPMHH «padoyasi IMaMsITh» MPH PACCMOTPCHUH CO3HATEIb-
HOH 1 Oecco3HATENbHON KOTHUTHBHON JIESITENIEHOCTH, BOCTIPUATHS M AOJITOBPEMEH-
HOW NaMATH. BOJBIIMHCTBO aKTUBHBIX CTOPOH pabodel TaMsATH TPeOYIOT CO3HAHUS U
SIBJISTFOTCSI POM3BOIBHBIMU. TakuM 00pa3oM, OBLIO BBICKA3aHO MPEAIIOIOKEHHUE, UTO
(GyHKLMHK TTacCCUBHOW paboyeil maMsATH MOTYT HaXOJHUThCS 110/ KOHTPOJIEM TaKUX CO-
3HATEIbHBIX/TPOM3BOJIBHBIX MPOIIECCOB, KAK MEPLEHNTUBHBIA BXOJ, M3BJICUCHHE, I10-
BTOpEHHE, NITAHUPOBAHUE JICHCTBUS U OTBeTHBIE peakiuu (Baars u Franklin, 2003).
IIpenens paboueii maMsATH CO3AABAIN AT YETIOBEUECTBA HEMAJIO TPYAHOCTEH 10
HN300pETeHUST M PACTIPOCTPAaHCHNST MUChbMEHHOCTH. CeroqHs MBI MOKeM HaOpocarh
3aMETKH Ha JIUCTe OyMard WK IIOCMOTPeTh HHpopMalmto o Murepuery. Ho B mepu-
0] HCOJTUTA HUKTO HE MOT HAlMCaTh CIHMCOK MPOAYKTOB IMepe]] Ha9aaIoM OXOTHI MIIN
cbopom nHmH. BeposTHO, IMEHHO MTOATOMY HCIONIB3yEeMBIC SI3BIKH CONEPKAT MHOTO
MPUCTIOCOONICHUH W MPUEMOB JIJIs YITAKOBBIBAHUSI OOJBIIOr0 00beMa HHPOPMAIHU B
HeOombIINe OJIOKU: MPEIIOKCHNUS, CI0Ba, (hpasbl, IOTOBOPKH, UMEHA HAPHIIATEIb-
HBIC, IMEHA COOCTBCHHBIC M MECTONMEHHS, BCE M3 KOTOPHIX MOKHO PacCMaTpUBATh
Kak ykaszarenu u HamomuHauus (puc. 10.6). Mbl Takxke KOHICHTPUPYEM OOJIBIION
o0beM 3HaHUI B BUIe abCTpakimit 1 kiaccudukarmonubix cxem (6mok 10.1). Bos-

B Teopus pasyma
M namvsts
BHumanve
B Mbiwnexve
B YBenuyeHve akTMBHOCTU B MOKoe

BB Mpouecchbl, COOTHOCSLLMECS
c camumm coboi

Puc. 10.6. HexoTopsle yaacTKH T0OHOH KOPBI, 3a1ef{CTBOBAaHHBIC B BBICIITHX MBICITHTEIBHBIX
npoueccax. JJoOHble 1011 Takke HeOOXOAUMBI JUIS IPOJBUHYTHIX HABBIKOB, IPOCTUPAIOLIUX-
Cs1 OT BO3MOXKHOCTH ITOHUMAaTh HAMEPEHUs APYTHUX JIIOAEH 10 pacCyXIEeHUM, BOOOpaskeHus U
CaMOIO3HaHHsA. DTH JIOOHBIE TPOLIECCHI MOCTOSHHO HAXOAATCS BO B3aHMOJIEHCTBUH € MpOIiec-
caMH B 33JJHAX M MOAKOPKOBBIX obmactsix mosra. (Mcemounux: Wicker et al., 2003.)
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1141 YaCTh HAIIETO CJIOBAPHOTO 3aaca COCTOMT U3 TOJOOHBIX SPIBIKOB. CIIOBapHbIil
3aI1ac €CTECTBEHHBIX SI3BIKOB — COKPOBHIIIHHIIA OIIOKOB 3HAYMMON HH(POPMAIIUH, CO-
OpaHHBIX IO BIUSHHEM KYIbTYpHI (cM. Tr. 11).

Kaskpiii 610K MOXKET YKa3bIBaTh Ha IOCTATOYHO OOIBIION 00beM 3HaHMs. B naH-
HOU KHHTE CJIOBO KMO3I» MOYET CIYKHTh CBS3bIO MEXIY BCEM TEM, YTO BaM H3-
BECTHO B KOTHUTHBHOU Hefiponayke. OGpamasch K 3HAHHIO MOCPEICTBOM KOPOTKUX
SIPJIBIKOB, MBI MOJKEM OITHUMU3HPOBAThH HAIIM KOTHUTHBHBIC OTPAHHYCHHSL.

2.0. 3kcnanuuTHOoe pelLueHue 3apad

boeutn ommcansr (Unterrainer, Owen, 2006) ocHOBHBIE YCIOBHUS SKCIUIUIIUTHOTO pe-
[ICHHS 3a/1ad.

B Hauane oObekTy TpeOyeTrcsi co3/aTh MBICICHHOE MPEACTAaBICHHE O TEKyIleit
CHUTyallUH | 1enu. Jlanee 3TH mpeiCTaBIeHHs JOJKHBI ObITh CBSI3aHBI [TyTEM OIpe-
JICTICHNUs], KaKue TpeOyeTcs: COBEPUINTh ACHCTBUS sl U3MCHEHUS TEKYIIEro MOJIO0-
*eHus B 1eneBoe. TakuM o0pa3oM, 3aja4a UMEET TPH OCHOBHBIE XapaKTEPHCTHUKH:
1) HauanpHas CTAMs, WM CTAJHsI, HA KOTOPOil OOBEKT OIMpeessieT HaYalbHbIe YC-
JIOBHSL; 2) CTausI UM, WIH CTaJIHs PEIICHUS, KOTOPYIO OOBEKT MBITACTCS JOCTHYD,
3) miaru, KOTOpbIe OOBEKT MPEANPUHUMALT ISl TPAaHC(HOPMAITUH HAYATIBHOTO COCTO-
SIHUSL B TpeOyeMoe, KOTOpoe n3HavaIbHO MOKET ObITh HeoueBuaHbM (Sternberg and
Ben-Zeev, 2001).

Pemenne 3a1aun MOXXHO MPEACTaBUTH KaK MOUCK IyTH Yepe3 JAOMPHHT /MOUeK
6b100OpA MEXK Ty BO3MOXKHBIME NPOMENCYMOUHBIMU YesiMu K KOHEeIHOH 1enu. B craH-
JIAPTHOM TOJIOBOJIOMKE MMOJI Ha3BAaHUEM «XAaHONCKas OalllHs» MPEIbSBISIOT 33/1a4y,
Kak moka3aHo Ha puc. 10.7. llenb ToIOBOJIOMKH — TIEpEMEICHHE TPeX KOJell B
KpaiiHee MpaBoe MOJIOKCHUE U PACTIOIOKEHHE UX B TOW JKe MOCIICHA0BATEIbHOCTH,
Kak ObUIO BHa4ase. JTu AeicTBHUS TPEOYIOT COCTABICHUS IPOMEKYTOUHBIX IEICH.
CxeMy BO3MOXHBIX BAPHAHTOB Ha3bIBAIOT npocmpancmeom sadayu (puc. 10.9). He-
KOTOpast [OCJIEI0BATEIbHOCTD JICHCTBHUI BEET K MPABUIILHOMY PEIICHUIO 3a/1a49H, B

CrapTt Llenb

s 1
18e

LWar 1 Lar 2 Llar 3

Puc. 10.7. Xanoiickas 6amus. Hlemmuc (Shallice, 1982) ncrons3oBait roroBoIOMKY MOJT Ha-
3BanueM «OamHn JIOHIOHa» (MK «XaHOWCKast OAIIHs») Ul AUArHOCTHPOBAHMUS TIOBPEXKIC-
HUI QpOHTANBHBIX OTIENIOB FOJIOBHOTO Mo3ra. B 3ajade TpeOyercs mepemeniaTh KoJbla I1o-
CJIEZIOBATENBHO 10 OJTHOMY JIO COBIAJCHUS C (PUHAIBHOW CXeMOH. YPOBEHb CIOKHOCTH 3TOU
3araJIki MOKET U3MEHSAThCS, KaK IMOKa3aHOo B ITPABOH MMOJOBUHE PUCYHKA. 3a/1auu ¢ OamHsIMu
CTaHAAPTU3UPOBAIH I KIMHUYECKUX HUCIBITAaHUH, ¥ B Pe3y/bTaTe ObLIO MPOBEICHO OOIb-
10€ KOJIMUECTBO HCCae0BaHNN. Hanmndre HHCTPYKIIUHN COCTaBISATh TUIaH ASWCTBUN yITydIIa-
€T BBITIOJTHEHHUE Y JIIOJIeH ¢ HEMOBPEKACHHBIMU JIOOHBIMH 00IaCTSAMH KOPBI TOJIOBHOTO MO3Ta.
(Ucmounux: Miller and Wallis, uz Squire et al., 2003.)
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Brnok 10.1. Kakum o6pa3om npodeccuoHanbHble WaxXMaTUCTbl UCMONb3YHOT U3-
BeCTHble UrpoBbie No3nuLun

CneunanbHasa NamMATb AN LWaXMaTHbIX NO3ULIUA

Bosbiuast 9acTh TOr0, YTO M3BECTHO O MPO(MECCHOHAIBHON KOMIIETEHIIMH, OTHOCHTCS K pa-
6oram Jle I'pora (De Groot, 1946), Yeiiza u Caiimona (Chase, Simon, 1973). Beusiienue
CYILIECTBOBAHMSI YETKUX PA3MYUi B BHIMOJHEHUH 3a[[a49d HA MaMsATh, BKIFOYAIOIICH Kpa-
TKOBPEMECHHOC MPEABABICHUC IIaXMaTHBIX 1'[03I/I]_I,I/II7I, B3ATBHIX U3 TYPHUPHBIX UT'D, Y UTPOKOB
Pa3HOrO YPOBHS CTAJIO OJIHUM M3 HEOIICHUMBIX BKJIaJI0B, KoTOpbie caenai Jle [por. OObdHO
WIPOKH YPOBHS MacTepa CIIOPTa M BBIIIE MOTYT BOCIIPOU3BECTH IIPABHIIBHO BCE PACIIOIOKE-
HEe Guryp, Toraa kak donee cnabble IIAXMATHCTBI CIPABISIFOTCSE Topasno xyxe (puc. 10.8).
Onnako Yeit3 u CaliMOH He 0OHAPYKHIIH pa3niuduil B 3P (HEKTHBHOCTH BOCIIPOM3BEICHHS
CIIy4alHbIX MO3UIMA Y TPeX TPYII HUCIBITYeMbIX: MACTEPOB CIOPTA, Y MIPOKOB Kiacca
A u HOBHYKOB mpu ucnonb3oBannu momenu CHREST (Chunk Hierarchy and REtrieval
STructures — wuepapxusi GJIOKOB M CTPYKTYpbI, OTBETCTBEHHbIE 3a HM3BJIeUeHHE). Takoe
OJIMHAKOBO IUIOXO€ BBIMOJIHCHHUE 3aa4l CO CIIYYaiHBIM PACIOIOKCHHEM (GHUTYp U BEIH-
KOJICTTHOE BOCIIPOM3BEACHHE MO3MIMI MAaCcTepaMd CIIOPTa U IPOCCMEHCTepaMH HArIs-
HO MPOHMJUTIOCTPUPOBAJIH MPUHIIMI, YTO 3HAHUE SBISIETCS KIFOYOM K TPO(heCCHOHATBHOM
KOMIIETeHIMH. JIaHHBIH MpUMep, CTaB KJIACCHYECKUM OTKPBITHEM, IIUPOKO [IUTUPYETCS B
y4eOHUKaX MO0 KOTHUTHBHOM ICUXOJIOTUH U CTAThsIX HA TEMY NMPO(ECCHOHATN3MA.
Opnnako pannss Bepcust CHREST, nonydennast myrem nopabotku u gononneHus MAPP
(Memory-Aided Pattern Recognizer — cpencTBo pacmo3HaBaHHs MTAaTTEPHA TIOCPEICTBOM
mamsate; Simon and Gilmartin, 1973), memana mpOTHBOMONIOXKHBIE MPEITOTIOKEHHS OT-
HOCHUTEIHEHO BOCIIPOHM3BE/ICHHS CITyJalHOTO pactonoxenus Guryp. [Ipu MogenupoBaHum
urpsl B maxmarel CHREST npouncxonur o0yuenne Ha 6a3e mapTuii MacTEpoOB CHOPTA IIPH

Puc. 10.8. (a) BapuaHTBI pacroNoKeHHs
[IaXMaTHbIX (UTYp, KOTOpPBIE OOBIYHO HC-
MOJNB3YIOT B HCCICAOBAHHUSX MAMSATH IIaX-
MaTUCTOB. 1300paXkeHHOE ClieBa pacIio-
noxkeHue (Guryp ObLIO B3ATO M3 HIPOBOM
MapTAH MacTepoB, a CIpaBa — CIIydaiHOE
pacrnoniokeHre (GUTyp, MOIYYSHHOE IyTeM
ux nepemennBanus. (6) Cpennee uucio (yc-
& peanero 1o 13 ombitam) Guryp, pasmemieH-
HBIX ITPABHIBHO B COOTBETCTBHU C (DYHKITHEH

Q 2519
g KOOpIWHAT (MTpa WM CIy4aifHOCTB), U YpO-
x BEHb MacTepcTBa. B cpemHem Kaxaplii pa3
I 207 /,% MPEABSBISUIOCH n300paxenue u3 25 duryp,
5 e a Bpems npenbsBieHus coctapisuio < 10 c.
E 154 ¥ [lnanku morpermHocTeii («ych») oTobpaxa-
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: 7 o-Wrpa mounux: Gomet and Simon, 1966.)
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UACHTH()HUKAIUK KOHTYPOB (DUTYp B pasHbIX MOJOKEHHX. Kak v ObLIO MPEAnoaokeHo,
BO3MOXXHOCTb MOJCJIM 3alIOMUHATH UT'POBLIC MMO3UIINH YIIydllajlaChb C YBECJINMYCHUEM YHCIIa
U pa3Mepa 0:10koB. OfHAKO y MOJETH OBLIO 3apEerHCTPHPOBAHO HEOOMIBIIOE, HO YETKOEe
YBEIIMYUCHUE YHCIIa MPAaBUIIBLHOI'O BOCHPOU3BCACHUSA Cﬂy‘-[aﬁHLIX HO3I/IHHI>1 q)Hpr Pasz-
JINYWs B BOCIIPOU3BEACHUU SBIIAIOTCSA PE3YJILTATOM JIETKO 06"I>SICHI/IMOFO MEXaHu3Ma. 4u-
CTO CilydaiiHO oOmmpHas TudQepeHInpoBaHHas CETh ¢ OOJbINEiH BEPOSATHOCTHIO OyaeT
COZIep)KaTh TOT K€ MATTEPH JIOKAJIW3aiu (PUryp, 9To U B CIy4ae HEMPOU3BOIBHOTO MX
PACIIOJIOXKCHHUS. MeTO,HI/I‘IHHﬁ 0630p OKCIICPUMECHTOB, B KOTOPBIX IIAXMAaTHCTOB IPOCUIIN
BOCITPOM3BECTH PACIIOJIOKEHHE CllydailHo paccrasieHHbIX ¢uryp (Gobet, Simon, 1966),
coacpiKal 12 I/ICCJ'IG)IOBaHI/IfI, B KOTOPLIX MacTe€pa CropTa IoKasajanl MPEBOCXOACTBO, U
TonbKko omHy paboty (Chase, Simon, 1973), B koTopoii mpodeccHoHabl MOKa3aIH Pe3yiib-
TaThl XYKEC, YEM HOBUYKH. HeCMOTp}I Ha TO YTO B OOJILIINHCTBE I/ICCJIBHOBaHI/Iﬁ pasiimius B
TOYHOCTH BOCIIPOU3BCIACHUSA HE ObLTH JOCTOBCPHBIMH HM3-3a HEAOCTATKA CTATUCTUICCKUX
JAHHBIX, 3TOT 3()(HEKT OTYCTIIMBO MPOSBISIICS MPU CYMMHPOBAHUH PE3YJIBTATOB BCEX pa-
6ot (puc. 10.8 (6)). Tot dakT, uTO CO3MaHKE OIOKOB IEPUEITUBHON HH(YOPMAIIUK CO3TaeT
MpEeuMyIIeCTBO IJIst HpO(beCCI/IOHaJ'[LHBIX IIaXMaTUCTOB JaKe IMPHU BOCITPONU3BEACHNUU CI1y-
YafHOTO pacronoKeHus YUryp, JoKaspiBaeT GOMBIIYIO IPABOMEPHOCTH OIIOKOBBIX TEOPHH,
1 3TO TPYAHO 00BSICHHUTH JUIA TEOpHﬁ, OCHOBAHHBIX Ha BBIAAIOIINXCA 3HAHUAX UM CXEMaXx
(De Groot, 1946). Bosee moapo6rO cM. apyroit 0630p (Gobet, 1998).
JNlutepatypa

1. De Groot, A.D. (1946). Het Denken van den Schaker. Noord Hollandsche.

2. Chase W.G. and Simon, H.A. (1973) Skill in chess. American Scientist, 61, 393-403.

3. Simon, H.A. and Gilmartin, K.J. (1973). A stimulation of memory for chess positions.

Cognition Psychology, 5, 29-46.
4. Gobet, F. and Simon, H.A. (1966). Recall of rapidly presented random chess positions is a
function of skill. Psychonomic Bulletin and Review, 3, 159-163.
5. Gobet, F. (1998). Expert memory: a comparison of four theories. Cognition, 66, 115-152.

TO BpeMs Kak apyras — HeT. Ha puc. 10.10 moka3ansl o0acTu M03ra, B 4aCTHOCTH
nopconarepanbHast npedpontanpaas kopa (JJJI-TIPK), aktiuBHBIE BO BpeMs pere-
HUS TOJIOBOJIOMKH O XaHOWCKOW Oarrxe.

B\ e | 8
~ . —
okt X 7k
ol -
ET" %

Puc. 10.9. IIpoctpancTBo 3amaun. [IpocTpaHcTBO 3314 /1J1sl XaHOMCKOMW OAIlIHU MOKa3bIBa-
€T BCe BO3MOYKHBIE pacKia Ibl, TOUKH BEIOOPA M IyTH PEIICHUS
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Puc. 10.10. TopcosnarepanbHas pedpoHTaIbHAS KOpa MPU PELICHUHU 33a/1a4ud C OaIIHSMH.
Taxue 3a1aun BBI3BIBAIOT yBETWUYEHNE MO3T0BOH akTuBHOCTH B LieHTpe JJI-I1DK, sprsromeii-
sl KITFOYEBOM OOJIACTBIO [UTSl BRICUIMX KOHTPOJBHBIX (yHKIwmi. (Mcmounux: Unterrainer and
Owen, 2006.)

Penienne 3amaun ¢ OamiHsIMH CKOpee MOXHO OTHECTH K TOJIOBOJIOMKAM, 4YeM K
peanbHBIM XU3HEHHBIM MpoOiaemMaM. J[eliCTBUTEIbHBIMU 3aJlauaMu JUIsL JIIOJIeH MO-
TYT CIIYXKHUTbh, HAITPUMEP, TTOMCK ITyTH U3 OHOTO MECTA B IPYTO€ Yepe3 CIOKHYIO 10
penbedy 1 ONacHyI0 TEPPUTOPHIO, MTOUCK MUK U YOCXKHIIA, CTPEMIICHUE 3aIlUTHTh
JIeTeld ¥ COIJIEMEHHHUKOB OT OMACHOCTEH, JKeJIaHUE COXPAHUTh B3aUMOOTHOIICHUS
WJIM CTPEMIICHUE NIPEYCIIeTh B KOHKYPEHTHOW 00pr0Oe. JKu3HeHHbIE TPYTHOCTH OYCHb
PENKO MOYKHO YETKO OIHCaTh, U CTABKH MOTYT OBbITh OYCHB BBICOKH. HecMoTps Ha
9TO, aXKe PEIICHUE MPOCTHIX 3a7a4 MOXKET MPOJIEMOHCTPUPOBATh BAXKHBIE 0COOCH-
HOCTH peasIbHbIX 1eneil. Takue moHsATHs, KaKk MPOMEKYTOUHbIE U KOHEUHBIE IIEJIH,
TOUYKH BHIOOpA B MTPOCTPAHCTBE 33/1a4M, U3/ICPKKU U BBHITOIBI, BBISIBISIFOTCSI BO MHO-
rux ciaydasx. B To Bpems Kak cocTaBiieHUE MOJIHOIO IPOCTPAHCTBA 33/]a4 B peallb-
HOU ’KM3HHU OYEHb PE/IKO YIAETCs, OJHOM U3 Y/IaUHBIX CTPATETHil €€ PEIICHHSI MOXKET
OBITh BBIJICIICHHE B OOJIBIIION 3a/1aue IPOMEKYTOYHBIX IeJIel, KOTOPhIE MOKHO OITH-
caTh TOYHO U IOJIHO.

2.1. McnonHuTesbHbIV KOHTPOJIb MPU peLleHun 3apayd

Knmie o ToM, 4TO «reHepalbl CKIOHHBI BECTH IIPOLTYO BOWHY», MOKHO IIPUIIOKHUTh
K pElLIeHUI0 MHOTUX 3ajia4. B Hayke, Hanpumep, CylLIeCTBYET TEHICHIU, JaxKe cpe-
JIM BBIIAIOIINXCS YUCHBIX, KOHIIEHTPUPOBATHCS TOJIBKO HAa OJJHOM OCHOBHOM ITOJIXO-
7ie, KOTOPBIH, OTHAKO, He Bcerna paboTaeT. 3HAMEHUTHIM IIPHIMEPOM TOTO SABIISETCS
AnpbepT DUHIITEHH, Y KOTOPOro c(hOpMHUPOBAJIOCH CTOIKOE HETPUATHE KBAHTOBOH
TEOpHH, HECMOTPSI HAa TO YTO OHA CMOIJIA OOBSICHUTH HEMOHATHIC paHee (DEHOMEHBIL.
Ceoumu (HHIT0COPCKUME BO33PEHHUSIMHA DWHIITEHH OTPHUITA HJICIO TOTO, UTO (hU3HKa
MOXET OBITh OOJIee CTAaTHCTUYECKON, HEXKEIH IeTepMUHUCTHYeCcKoH, 1 Gostee 30 er
IIBITAJICS. HAMTU ajbTE€PHATUBY KBAaHTOBOH TeopuU. B McTOpuM HayKu MOXKHO HaUTH
COTHHM MO00HBIX MpUMepoB. [1o Beell BUANMOCTH, «3alMKICHHOCTEY SIBISIETCS J0-
CTAaTOYHO PACIPOCTPAHEHHON TPYIHOCTBIO B PELICHUH 3371a4 Y YeI0BeKa.
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