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NMpeaouncnoBue

CrpemiieHHEe UATH B HOTY CO BpEMEHEM NPH U3yUSHUU KOTHUTUBHON HelpoOuoaoruu
OYCHB CXOKE CO CTPEMIICHHEM OCeITaTh Ha cepduHTe BoIbIyTo BOIHY OKOJIO TISIKA
Baiikuku. OT IOCTOSHHOTO MOSIBIIEHUS] HOBBIX (DaKTOB B 3TOW OOJACTH CTAHOBHUTCS
3axXBaTHIBAIOIIC MHTEPECHO M HEMHOTO CTpamrHo. M Bce ke MBI IpomorKaeM B30H-
paTbcs Ha HAIM YMCTBEHHbIE TOCKH Uil cepduHra, 4ToObl moiiMaTh Haberarouyo
BOJIHY 3TOTO BCE YCIOKHSIOIMIECTOCS HAayYHOTO 3HAHMS. JlaHHAs KHWTA CO3IaBaiach
¢ 1enpio HopMUpOBaHHS OOIIETO MPEACTABICHHS O €llle TOJBKO 3apOoXKAatoleics
Hayke. OcoOBIi CTHIIh M3JIOKEHHSI OCHOBHOTO MaTepualia JeJlaeT ee TOCTYITHON Kak
JUTSL CTYZIEHTOB, TaK U JJISl BCEX MHTEPECYIOMIUXCA YUTaTeNel 1I000ro ypoBHS.

1.

BTtopoe nznanme KHUTH MpETEPIesio psiji yCOBEPIICHCTBOBAHU.

Hobasnena HoBast TiiaBa I envt u monexyinsl moiusienus (. 16), kotopast 3HaKo-
MUT YUTATEIIS C COBPEMEHHBIMH Pa3pabOTKaMu B 0OTaCTH MOJIEKYJISIPHBIX OCHOB
co3HaHus. M3BecTHO, YTO HEHPOHBI (POPMUPYIOT CBSI3H C OPYTHMMU HEHPOHAMH,
IKCIIPECCUPYsT OCITKH MOA KOHTPOJIEM IeHETHIEeCKOro (M 3MUTeHETHUECKOr0) arl-
napara kietkd. TakuM 00pa3oM, 3HAHHE MOJCKYJSIPHOTO YPOBHS HEOOXOIUMO
JUTS TIOHUMaHUS Takux (yHKIU#H, KaKk 00ydeHue, peub, BOCIPHUITUC U APYTUX.

C y4eToM JaHHBIX, MOJYYEHHBIX 3a TMOCICIHUE JCCSTh JIET, MOJHOCTBIO mepe-
cMmotpena rasa 0 Coznanuu u ehumanuu (0. 8). HeBeposITHBIN IPOPHIB B JAHHON
001aCTH MO3BOJIHI COBEPILIUTH OTKPHITHE HOBBIX METOJIOB PETHCTPAIIH JICSITEIIb-
HOCTH Mo3ra. Hampumep, 6610 MOKa3aHo, YTO MO3TOBBIE PUTMBI HECYT UHpOPMa-
I[MIO KaK O CO3HATEIBHBIX, TAK 1 0 OECCO3HATENIBHBIX MTPOLIECCaX.

bruta mpoussenena Gounblias pesusust wi. 12 [eau, ynpasisiiowuii KOHmpons u
Oeticmaust, B KOTOPO# C TIO3UIIUKA COBPEMEHHBIX JIAHHBIX O CTPOCHHHU MpedpOH-
TaJbHOU KOPBI MPOSICHSAIOTCS MHOTHE 3arajiki O 3HAYCHUH JIOOHBIX JI0JIei — «op-
raHOB [UBHJIM3ALMNY, [UTUTEILHOE BPEMsI CUMTABIIUXCS HEMOCTHKUMBIMH.
JloOaBiieHbl HOBBIE TEKCTOBBIE BCTaBKHU [lepcnekmusvl KOCHUMUBHOU HeUpoHa-
yku. CBOM TOYKH 3pSHHUS] Ha BAKHBIC HAIPABICHUS U OTKPBITHS, ClICJIAHHbBIC He-
JABHO B paMKaX KOTHUTHBHOU HEHPOHAYKH, IPEICTABISIFOT BEMYIIHE YICHBIC CO
BCEro Mupa:

Henbcon Kosan (Nelson Cowan, PhD), Yausepcuter Muccypu

Hasun Urnmvan (David Eagleman, PhD), Meaunmuackuit kosuiemk baitmopa
Ilxepanpa Dnensman (Gerald Edelman, MD), MHctutyT Heliponayk

ITox ®neruep (Paul Fletcher, PhD), KeMOpumKCeKuii YHUBEPCUTET

Amxena ®punepuun (Angela Friederici, PhD), MacTutyT 4enoBedecKoii Kor-
HUTOJIOTHU ¥ HAayKu 0 Mo3re oOmectBa Makca Ilnanka
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o Kpucrodpep Ppuc (Christopher Frith, PhD), Ilentp wucciemoBanusi mMo3ra
«Boankam Tpact»

e Kpucrod Kox (Christof Koch, PhD), dhaxynerer 6nonornu Kanudopuuiickoro
TEXHOJIOTUYECKOTO HHCTUTYTA

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

e Ciozana Maprunes-Konzge (Susana Martinez-Conde, PhD), Heiiponoruue-
CKMI HHCTUTYT bappoy
Amnupynx IMaren (Aniruddh Patel, PhD), UucturyT Hefiponayk
Yapan Panranax (Charan Ranganath, PhD), Vuusepcurer Kamudophuwu,
JleiiBuc
Maiikn Parr (Michael Rugg, PhD), Yausepcurer Kanudopuuu, Upsux
Txennn Caddpan (Jenny Saffran, PhD), Yausepcurer Buckoncuna, Maau-
COH

e Jlapu Cxsaep (Larry Squire, MD), Yuusepcurer Kanudopuuu, MeauuuHckas
mkosna Can Jluero

5. Bo Bropoe u3aHue BKIIIOUCH CJIOBAPh TEPMHUHOB. Tak Kak OCBOCHHE TEPMUHOJIO-
THU SIBISIETCS OJIHUM U3 HAHOOJIEE CIIOMKHBIX 3TAIOB M3yUYESHHUsI KOTHUTHBHOMN HEl-
POHAYKH, MBI HAJICEMCsI, YTO ITO JIOTIOIHCHUE OY/IET XOPOIIMM BCIIOMOTaTEIbHBIM
CPEIICTBOM JUIS CTYACHTOB U IIPEoIaBaTeieil.

6. B Hayano KHUTH MOMEIIEH HOBBI MHUHH-ATJIAC YEJOBEYECKOr0 MO3ra, 3HaHHE
CTPOEHHST KOTOPOTO CIIYKUT MEPBBIM IArOM K MOHMMAHUIO KOTHUTHBHBIX HAYK.
Tak KaK MO3T' HEBEPOSTHO CIIOXKEH 110 CBOEMY TOMOTrpapHIeCcKOMY YCTPOUCTBY, B
MEePBOM M3aHHU MbI HCIIOJNB30BAIM MILUTIOCTPALMU U3 aHaTOMuK [pest u Ipyrux
HCTOYHUKOB m3marenseTBa Elsevier/Academic Press. Jlinst Gombiieit moMoInu Ho-
BUYKaM MPU U3yUYEHHH «IaHmadra Mo3ra» BO BTOPOE U3/IaHuE J00aBJICH MUHHU-
aTac — KOMIIAC U KapTa KTePPUTOPHU.

7. W HakoHel|, NPHUIOKEHHE M0 METOAaM BH3yalM3allid MO3ra ObLIO MOJHOCTHIO
O0OHOBIIEHO JKCIIEPTOM B JIaHHOW 00nacTu, nokropom Tomacom Pamcoit uz Yuu-
Bepcutera Kornenrarena.

Kak mmcamu Kpucrodep ®@puc, Muxaens [lo3Hep u npyrue, B MoCieAHUE He-
CKOJIBKO JICCATHIICTHH Mbl HAOMFOIaeM 3aKIIFOYCHUE COK03a MEXKTy KOTHUTHBHOW Ha-
YKOH M HayKoOil O Mo03re, KOTOPBIA CTPOUTCS HAa B3aUMOBBITOAHBIX MCXOJHBIX Ipe-
MMYIIECTBAX KAKA0H U3 HUX. KOTHUTHBHBIC MEXaHU3MbI U MEXaHU3MbI BOCTIPUSITHS,
M3y4YaBlIHecs Ha yPOBHE TIOBEICHUS, B HACTOSIIEE BPEMsI MOT'YT HaOJFOIaThCs HETIO-
CPEJCTBEHHO Ha YpOBHE pabOThI caMOro mo3ra Omaronapsi HCIOIb30BaHUIO HOBEH-
ITUX METOJIOB BU3yaIM3aI[il MO3TOBBIX MPOIIECCOB. BriepBhie B peaabHOM BpEMEHU
MBI MOYKEM HaOJIOATh JCITEIBHOCTh JKUBOTO MO3Ta, KOTOpas (OopMHpOBaiach B
MIPOIIECCe IBOJFOIMH O0JIee COTHA MHJUTMOHOB JIET. Pe3ybTaThl 3TOT0 UCCIIeI0OBaHHS
HEBEPOSITHO OOTaThl U COCTUHSIOT B ceOe HOBEUIIHE TaHHBIE TICHXOJIOTUU U OHOJIO-
TUH, MEJUIIUHBI, OMOXUMHH U (PU3UKHU. B TO ke BpeMst HauOoIbIlIee YUCIIO HAyYHbIX
pa3paboTOK CTPOUTCS Ha 0a3e XOPOIIO YCTOSIBINUXCS TMCUXOJIOTHYSCKUX KOHIICTIITHIA
1 MeTOMK. B pesynbsraTe Mbl MOXXEeM HaOIOaTh, KaK TICHXOJIOTHSI M HAyKa O MO3Te
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YAMBUTEIBHBIM 00pa30M AOMONHSIOT APYT Apyra. Kocnumuenas neuponayka CTaHO-
BUTCS 00513aTENBbHON COCTABIAIONMIEH 00pa30BaTeIbHBIX IPOrPaMM IO MICHXOJIOTHH,
OuoNoruy, MeAaroruKe U MEAUIIHE.

CHOXXHO OXBATHTh HAyKy O MBIIIJICHUH 332 OAUH Kypc. MHOIUe JIEKTOphI 3aMeua-
0T, 4TO OOJIBIIIAs YACTh YIEOHOTO BPEMEHH TPATHTCS Ha U3yUeHHE CTPOCHUS CAMOTO
MO3ra, 1 O4eHb MaJI0 BPEMEHH OCTAETCS JUIsl OCBELIEHUS CIIOKHBIX HHTETPATHBHBIX
npoueccoB. HecMoTps Ha To, 4TO 3HAHUE YCTPOUCTBA MO3ra HEOOXOANMO, (hOKyCH-
POBaHME UCKIIIOUUTEIBHO Ha aHATOMUU MOXKET IIOMEIIaTh JOCTIXKEHHUIO Leneil mpe-
MOIaBaHMUsI.

B manHO# KHHTE K PEIISHUIO 3TOI MpOoOIEeMBI aBTOPHI MOAXOAAT C HECKOIBKUX
CTOpOH. Bo-TiepBBIX, TEKCT B CBOCH OCHOBE NMpHAEPKUBAETCS THOKON oOydarormeit
JIMHUY, KOTOpasi BKIIKOUAET CTaHJapTHbIE pa3feibl, TAKME KaK CEHCOPHOE BOCIPHSI-
THE B 3pUTENBHON M CIyXOBOH cHcTeMax, pabodast maMsATh, BHIMaHNE M CO3HAHME,
BBICIINE HEPBHBIC (DYHKIINH, SI3BIK M BOCTIPHSITHE, KOTHUTHBHAS JIESTEIBHOCTD, SMO-
IIUY, COI[ATIbHOE MTO3HAHUE U pa3BUTHE. BO-BTOPBIX, 3HAKOMCTBO C JESITEIEHOCTHIO
MO3ra IPOUCXOIUT MOCTENEHHO, LIar 3a HIaroM, ¢ MOJTAMHBIM YCIOKHEHUEM MaTe-
puana. JIns obnerdyeHust BOCIIPUATHS WHPOPMALIMK B KHUTE HCIIOIB3YETCs 0co0ast
@ynryuonanbHas ocnosda. ITOT MIMPOKO PACIPOCTPAHCHHBIH CIIOCOO TO3BOIISIET CO-
Opath BCe INIaBHBIE Pa3/ieNibl B €IUHYI0 CXEMY, KOTOpasl yIIyOnseTcs U pa3pacTaeTcst
JeTans MU 10 XoAy H3n0keHHs. DyHKIMOHANBHYI0 OCHOBY KHUI'M MOXHO paccMa-
TPHUBATh C pa3HBIX CTOpoH. Hampumep, mponece xpaneHnss HHPOPMAIIN MOKHO H3-
y4aTh UCXOJSl U3 OHSITUI aKTUBHOM padodeil maMsITH, a BOCIPUSATHE, KOTHUTHBHYIO
U BBICUIYI0 HEPBHYIO JESTENbHOCTh — Ha ()OHE MOCTOSHHOTO COXPAHEHUSI B MO3Te
Tekymieil napopmanuu (1. 2). OyHKIMOHAIbHAS OCHOBA IOMOTaeT pa3o0opaThesi B
000ux ciyJasx.

ITocne npoxoxaeHust GecIIaTHOM perucTpanny s IpernoiaBareieil u cTyaeH-
TOB CTAHOBHTCs JOCTymHON mHpopmarms Ha caiite http://textbooks.elsevier.com.
JlononHuTenbHbIE MaTEpUAIIbl I CTAPIIMX HACTABHUKOB BKIIIOYAIOT BCE PUCYHKU
KHUTHU U MOJMUCH K HUM B popmare POWerPoint, a Takke BUICOMHCTPYKIIUH U MYJTb-
TuMeauiiHble (haitnel. CTyIEeHThl MOTYT O3HAKOMUTBCS C KPAaTKUMH 0030paMu IVIas,
TeCTaMH, pUCYHKaMH 1 Bueo. CalT OyaeT MOCTOSIHHO OOHOBIIATHCS M JAOTIOTHATHCS
B 3aBUCHMOCTH OT MTOCTYTIJICHHSI HOBBIX JaHHBIX, M aBTOPHI OYyT Pajibl yU4eCTh BaIllH
MPEATIOKCHNS M UACH TI0 TOBOLY €T0 COEPIKIMOTO.

Marepuain miaB npeaiaraeTcst u3ydarsb B 10001 MOCIEe0BAaTENbHOCTH, YA0OHON
JUIS TIpenosiaBanus. [y cTy/IeHTOB, MPOAOIDKAIONIUX 00yUeHNe, COMAepiKaHne IIaB
4 1 5 MOXHO MOAATh B KPATKOM H3JI0KEHHH. /711 HauallbHBIX KYPCOB 3TH TEMBI SIB-
JISIFOTCSI OCHOBHBIMHU M MOTYT OBITB JIONOJHEHbI HH(OpMannel 13 npuiioxkeHus (as-
Topsl — Tomac Pamcoii ¢ komteramu). [TpuaoxKeHns Takke yI00HO HCMONB30BATH B
KaueCTBE CIIPABOYHOIO Marepuaa.

B kHure paccMaTpuBarOTCs BCe BO3MOKHBIE HAPYLIEHHUS MO3TOBOM JIEATEIbHOCTH,
HauMHas C OMHUCAHUS CIyJaeB MOBPEeXKICHHs Hamsth y Lerapu Momnaiicona (Henry
Gustav Molaison, HM) 1 BO3HUKHOBEHHsI aHTEPOTPaTHOW aMHE3UH B PE3yNbTaTe
BUpYycHO# nH(ekun y Knaiisa Bepunra (0. 2 u 9) 1 3akaHYMBasi CIICIIBIM 3pEHUCM,
reMUarHo3uell, mpo3onardo3ueil U JpyruMu paccTpoONCTBAMM 3PUTEIbHOM CHUCTeE-
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MBI B 1i1. 11, mocBsIeHHON BRICIINM HEPBHBIM (DYHKIIHSIM, OTIMCAHBI PACCTPOHCTRA,
BBI3BAHHBIC UPE3MEPHBIM MM HETOCTATOYHBIM LIEHTPAIBHBIM yIpaBieHHeM. Tak, B
ClIy4ae HEKOTOPBIX PACCTPONCTB He HAOMIOAAIOTCS HAPYIICHHUS IBUTATEILHON CUCTE-
MBI ¥ KOTHUTHBHBIX (DYHKIHH: Ka)KeTCsl, YTO MAIUCHTHI MIPOCTO HE JKEJIAIOT BBIIOJ-
HATH OBIDKeHHE. OHAKO HHOTA OHU CIIOHTaHHO HAYMHAIOT KOTIMPOBATH IIOBEICHUE
JPYTOTO YeTOBEKa M HE MOTYT OCTaHOBUThCA. Hampmmep, MMITyIbCHBHO ITOAHUMA-
I0TCSI, €CJIN OCMATPUBAIOIIUI UX Bpad BCTAaeT co cTyna. [1oqoOHbIe paccTpoiCTBa,
CBSI3aHHBIC C YPE3MEPHBIM WIIM HEAOCTATOYHBIM LIEHTPAJbHBIM YIpaBlIeHUEM, I10-
3BOJISTIOT BBISIBUTH OCHOBBI BHICIIUX HEPBHBIX (PYHKIIUH YeTOBEKA.

Psn Hapymennit uMeeT ncuxonornyeckue aHanoru. [IpogeccrnonanbHeie My36I-
kaHThI, Takue kak Ban Kimubepu (Van Cliburn), uxorna He B COCTOSIHUM TOTABUTH
JKeTIAHWE TOJIEBaTh BO BPEMsI UTPHl HA WHCTPYMEHTE, a BBICOKOKBAIH(HIIUPO-
BaHHBIC CICTIMANMCTEI MOTYT IOTEPSATh BBICIINI KOHTPONIb HaJ aBTOMAaTHICCKUMHU
JCHCTBUSIMU, OCOOCHHO IPU HAJIWYMH OJHOBPEMEHHOM MBICIUTEIBHONW HArpy3KH.
HaoOopoT, kjaccuyeckuM CUMIITOMOM IIyOOKOW NEnpeccuu, HalmpuMmep, sSBIsSeTcs
HEBO3MO)KHOCTh WHHUIIMUPOBATh M BBHIONHUTH JBIOKeHHe. OOnacTh Mo3ra, 3aiei-
CTBOBAHHBIC B TAKHE UUCTO TICHXOIOTHIECKIE» HETOCTATKH, KaK IPABHIIO, CBI3aHBI
C OpraHMYECKUMU HapyIICHUSIMH. 3/1eCh Mbl HAOIIOaeM ellle OJUH MPUMEp 3HAYH-
TEJIBHOTO YIPOILEHUS MHPOPMALUMH, YTO MO3BOJSIET YUTATENISIM MOTYYUTh OOLIYIO
KapTHHY OBICTpEe, YeM pa3po3HEHHBIC (DaKTHI.

B Hay4HBIX HCCIIETOBAHUSX ICUXOJIOTHYECKAst TEMATHKA OOBIYHO CBOANUTCS K pac-
CMOTPEHHUIO JJAaHHBIX 0 paboTe Mo3ra. Hampumep, Ha CeroHAIIHUN JCHb CUUTACTCS,
4TO BepOajbHOE MPOSBICHUE KIIACCHUECKON paboueil maMsTH — BO3MOYKHOCTb MbIC-
JICHHO TTOBTOPSITH MOCJIEOBATEIEHOCTH YHUCEN U HAOOPHI CIIOB — SIBIISICTCS YACTHIO
HOPMAaIILHOTO TIPOSIBIICHUS pedeBoi GyHKINU. OTHAKO OTKPBITHE BO3MOKHOCTH aK-
TUBAIMK 001acTell MO3ra, OTBETCTBEHHBIX 32 PEUYEBbIE (DYHKIUH, TPU MBICICHHOM
nosropenuu ciios (Baddeley, 2003), nokasbiBaet, 4To «(hOHOIOTHIECKAs! IETIIS» Pa-
Ooueil mamsITH, OOJIbIIIE HE SBISICTCS OTJCILHOW KOTHUTUBHOM (DYHKIIMEH, a paccMma-
TpHUBacTCs B BUJC O€33BYYHOM aKTHBHOCTH PEUeBON 30HBI KOpHI. [loxokue pesyin-
tarel (Kosslyn et al., 2004) nokasanu, 4To OpH CO3MAHUH MBICIICHHBIX 3PHTCIIBHBIX
00pa3oB y4acTBYeT COBOKYITHOCTE 00JIacTeil KOPBI TOJIOBHOTO MO3T'a, BOBJICUYCHHBIX B
HOPMAJIbHYIO 3pUTENBHYIO TIepLennuio. boree yinBuTeNIeH TOT (paKT, 9TO BHUIMAHUE
K 3pUTEIHHBIM CTUMYJIAM OYE€Hb TECHO CBSI3aHO C KOHTPOJIEM JIBIKeHHH Ti1a3. Crop-
TCMEHBI U MY3bIKAHTBI UCIIOJIB3YIOT CEHCOMOTOPHBIE 00JaCTH KOPBI TOJIOBHOTO MO3Ta
IUTSL OCYIIIECTBIICHHS MBICIICHHBIX TPEHHPOBOK. TakuMm 00pa3oM, BO KBHYTPCHHUE» U
«BHEIIHUE» TIPOIECCHI BOBJICUCHBI IEPEKPHIBAIOIINECS 0OIAaCTH MO3Ta, UTO 3HAYH-
TEJIBHO 00JIer4yaeT NOHUMAHNE BBIIICH3JIOKEHHBIX (DAKTOB.

B xorHuTHBHOI HEMpOOMOIOrHM JajeKo HE BCErjga CYLIECTBYeT BO3MOXKHOCTD
VIPOIIEHHO H3IOKHUTH (HaKTHl. ABTOPHI CMOIJIH OpPTaHH30BaTh JAAaHHBINH TEKCT Ha
OCHOBE TIOBTOPCHHUS TeM, Omaromapsi 4eMy MaTepHaj CTaJ Jerde Uil MOHUMAHUSI U
MIPEToiaBaHus U MO3BOJSIET HAM HCCIIEA0BaTh NIMPOKUNA KPYT OCHOBHBIX MPOOIEM,
BKJIFOYAIOLIMX AMOLMH, COLUAIBHBIA pa3yM U pa3BUTHE.

st yriryOneHnst 3HaHUH CTYICHTOB pa3padOTaHbl JOMOIHUTEIBHBIC MaTePHAIIBI.
OHU TIpe/ICTaBJICHBI C TOMOIIBIO HATJISIHBIX MTOCOOWH, N300pakeHHIA 1 00yJaroIInuX
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cXeM, a Takke B BHJE mpe3eHranuii popmara PowerPoint u Buneoknunos. Haumyu-
MM 00pa3oM TPOWILTIOCTPHPOBATE Psii (PEHOMEHOB MOYKHO HA IpUMEpE IKCIICPH-
MEHTOB U C ITOMOIIBIO BUjeoMarepuana. Hampumep, MOXKHO MOKa3aTh MAIlMEHTa C
CHHIPOMOM OKpYy»xKeHHs (ICEBOKOMa), KOTOPBIN CIIOCOOEH OOIIATHCS ¢ OKPYXKAk0-
MM MHPOM TOJIBKO MIPHU ITOMOIITH ABIYKEHUS T1a3 10 BUPTYaIbHOU KiaBuarype. st
CpaBHEHHUS MOJKHO IPOJIEMOHCTPUPOBATH MAIIMEHTA, KOTOPBIH BBINISAUT aHAIOTHY-
HO, HO HAXOJUTCSI B HACTOSIIICH KOME.

Just obnerdenus mpouecca oOydeHUs] B KOHIIE KaXKIOW IVIaBbI MPHBOISTCS BO-
MIPOCHI ISl TIOBTOPEHUS U Tpadudeckre yupakxHeHHs. MBI 0COOCHHO peKOMEHITyeM
M0JIb30BATHCSI TAKUMH YIPAKHCHUSAMH, TaK KaK CAMOCTOSTEILHOE CO3MAHHUE CIIOXK-
HBIX TPEXMEPHBIX MOJENICH OpraHu3anuy Mo3ra CoCOOCTBYET Jy4IleMy UX IOHHU-
MaHHIO.

B xmure mpeacraBiieH psil aKTyalbHBIX TEM O MOCTOSHHO MEHSIOUIMXCS Tep-
CIIEKTHBAaX KOTHUTHUBHOM HeMpoHayku. OJHON M3 HUX SIBJSIETCS B3aMMOOTHOIIIEHUE
«pa3yma», TAKOrO KaK MBI €ro 0CO3HaeM, U «MO3ray», TAKOro Kak MbI ero HaOJrona-
€M, T. €. HCTOPHYECKH CIOKUBINASICS MMPOOIeMaTuka O CO3HAHHH U €r0 MO3TOBBIX
koppenstax. Kak HenasHo ckasan Aman bammm (Alan Baddeley), «moxanyii, cambim
3HAYUTEIBHBIM U3MCHEHUEM 3a MOCIICAHUE JBA/IATh JICT B O0IACTH IICUXOJIOTHU U
KOTHUTHBHOW HAyKH...MOKHO Ha3BaTh MPHUHATHE TOTO, YTO CO3HAHUE SIBISCTCS 3a-
KOHHOM W pa3peimMoi HayqHOH PpoOIeMOi».

HoBprif B3m1s11 Ha Tpo0IeMy CO3HAHUS BHEC H3MEHEHHS B HCCIICTOBAHUS TIPOLIEC-
COB BOCIIPUSATHS, MAMSITH ¥ BHUMAaHHS, KOTOPbIC MOYKHO HAOIOaTh B MHOHEPCKUX
paborax Eunenst TynsBunra (Endel Tulving), JIauuerna [laxrepa (Daniel Shachter),
JTxepanbaa Dnensmana (Gerald Edelman), ®pencuca Kpuxa (Francis Crick), Kpu-
croda Koxa (Chrisnof Koch) u npyrux. B To Bpemst kak BO MHOTHX JIpYTHX y4eOHH-
KaxX MUMEETCs TOJIBKO OJIHA OT/ENIbHAS [J1aBa PO CO3HAHKE, MBI CYMTAEM, UTO K ITON
IIMPOKOH TeMe HAJI0 MOCTOSIHHO BO3BPAIIATHCS [0 X0y Beero yueOHuka. Kak Oputo
HarMcaHo B robmeiiHoi 125-# crarbe B KypHase SCience, mpobiieMa CO3HaHUS CUH-
TaeTCs B HACTOSAIICE BPEMs OHOM M3 CaMbIX IIABHBIX, HEPa3PCHICHHBIX MPOOIeM
ouonoruu. HecMOTpst Ha TO YTO MHOTOE B 9TOM BOIPOCE €IlIe HEOOXOMMO MOHSTH,
TICUXOJIOTH YK€ TaBHO M3yYaroT IPOIECCHl COHAHMS B KOHTEKCTE TaKUX MPOOIeM,
KaK «IKCIUTUIIUTHOE CO3HAHUE» 1 «(OKYCHOE BHUMAHUE». DTH TIOHSATHS OLICHUBAOT-
Cs1 ICXOIsl U3 TOYHOTO TIOBEIECHYSCKOTO OTBETA U C CAMOTO Havajia Pa3BUTHUS IICHXO-
Gbu3uKH, T. €. 00JIee IBYX COTEH JICT Ha3a/l, CHTHAIM3UPYIOT O HATMYUHU KOTHUTUBHBIX
[POIIECCOB B MO3re. TakuM 00pa3oM, TEPMUH «CO3HAHHME» MOJKET OBITh UCIIOIB30BaH
KaK SIPJIBIK, aHAJOTHYHBIA «ITAMATH» U «BOCIPHSATHIO», C ONPEACICHHBIM YHUCIOM
MOATEM, TAKUX KaK IMOCO3HATEILHOE BOCIPHUATHE, aBTOOHOrpaduuecKasi IaMsiTh U
CEJIEKTHBHOE BHUMAaHHUE.

[Tpown3BONBHEII KOHTPOIH QPYHKIUH U AEATEIHHOCTH TOXKE IIEPEMEIIACTCS B UC-
CIICZIOBAaHUSAX HA TEPEAHUM IUIaH, HO MHOTAA IO HA3BAaHMSMH «CTPATETHICCKUIN
KOHTPOJIb» U «BBICIINE MCUXHUYSCKUe GyHKIUU». B MO3re mpon3BoJIbHbIC U HEMPO-
U3BOJIbHBIC (DYHKIIMU MOTYT OBITh YETKO Pa3[elICHbl HA OCHOBAHWMH NAHHBIX aHATO-
MUH U (pU3HO0TOTHH. 3HAYUTEIBHBIC PA3INIHs BOSHUKAIOT TAK)Ke MPU BH3YaTH3auN
GbyHKIMIA MO3Ta U MmoBeAeHus. M HakoHell, U3yYeHUE BBICIINX MICUXUICCKUX (YHK-
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L1 OTKPBIBAET HOBOC MOHMMAHUE JIMYHOCTH» B MIOBCEIHEBHOM XKU3HH, YTO U3y4a-
€TCsl COLIMAJIBHOM M IMYHOCTHOM IICUXOJIOTHEH.

Bce oTH pasiensl MOKa3sBaIOT MOPAa3UTEIBHYIO B3aHMO3aBUCHMMOCTh JaHHbIX O
MOBEJCHUH U paboTe Mo3ra.

Ha ceromusiiauii 1eHb MEXaHHU3MbI BOSHUKHOBEHHSI SMOIMH M COI[HATLHOTO M0~
BEJICHUS TAK)KE HAXOJSITCS B PA3BUTHH. «3epKajbHble HEHPOHBI» CBS3BIBAIOT C BO3-
MOXXHOCTBIO BOCIIPUHUMATH HAMEPEHHS IPYTHX; OECCO3HATENBHBIC ITHIA YIPO3bI»
MOTYT CTUMYJIMPOBATH MUHJAIMHY; U TPOTHBOIOIOXKHBIC MPOSIBICHHS CaMOKOH-
TPOJIsl, BEPOSITHO, MPUBOMSAT K BOSHUKHOBEHHIO KOHKYPHUPYIOIIUX HUMIIYJIbCOB B IIpe-
(bpoHTAIBHOH KOpE.

KoruurupHas HeHpOOHOJIOTHSI PACIIONOKEHA HA TIEPETOBOM KPae HAyKH U Mpel-
CTaBJIsSIeT MHTEPEC [Ulsi MHOTMX yueHbIX. Harpasoii cryjieHTaM 3a crapaHus pu ee
u3yueHud Oyaer Oosee ry0OKOe MOHUMAHUE YeIOBEYSCKON MPUPO/IbI, KOTOpasi HU-
Korjia He Obuta GoJice TOHATHOM U yOeAUTENbHOM, YeM ceifdac.

ABTOPBI BBIPAXKAIOT OIPOMHYIO 01arofapHOCTh HOKTOpy Moxamecy Memseny
(Johannes Menzel), penaxropy n3narenscrsa Elsevier, 3a mpemioskeHHbIE PEIIEHHUS 1
MOMOII[b B pa3paboTKe CTPYKTYpbl KHUTH. MbI oucHb npusHareabbl Kiape Kapyana
(Clare Caruana), peaakropy 0 pa3BUTHIO OTAEIa KHUT 10 OMOJOTHYSCKUM HayKaM,
Academic Press, Elsevier, 3a ee pykoBoICTBO M OAIEPIKKY Ha IPOTSHKEHUH PabOThI
HaJl BTOPEIM M37aHHeM. Bo BpeMs moarotoBku Tekcra Moxanec u Kiapa 3ausuiuchk
HOBBIMH U 00Jiee CJIOKHBIMHU MPOEKTAMH, M MbI TIPHHSUIM B HAll KOJUIEKTHB Maii-
ka Xeiinm (Mica Haley), crapiiero penensenra usnaresibcTsa, 1 Mesmccy TepHep
(Melissa Turner), penakropa mo pasputuio. Maiik u Mesucca Havanu paboTy Haj
BTOPBIM M3JIaHHEM H C JISTKOCTBIO [IPOBEIIM HAC Yepe3 CJOKHbIe CTaJANH HOIIOTOBKH
3TOr0 OFPOMHOTO TEKCTa. MBI IIEHHM HX OECKOHEUHYIO J00POTY, COBEThI M MOICPIK-
Ky, OKa3aHHBIC HA BCEM MPOTSHKEHHU 3TOTO TPYAHOrO repuoa. boiee Toro, paHHast
pabota He Obl1a ObI 3aKOHUEHA 03 UCIIOJIb30BaHMSI OOITMPHBIX APXUBHBIX PECYpPCOB
M3/1aTeIIbCTRA.

Mb1 GrarogapHbl MHOTHM HAIIAM COTPYJHHKAM, KOTOPBIE MOAETUINCH CBOMMHE
3HaHUAMU U onbITOM. Cpean HUX:

Manwsna banscnes (Daniela Balslev)
JlaTckuii mcciie10BaTeNbCKUi MEHTP MarHUTHOTO pe3oHaHca, [ocniurans Bumospe,
Janus

Jmutpuii Boyrakos (Dmitri Bougakov) . .
®akynsrer HeBponorud, Memuunncknii yrusepeurer Hpro-Hopka, Hero-Hopk,
Hrro-UNopk, CIHA

Jxeiicon M. Yeiin (Jason M. Chein)
®daxynbTeT ncuxoioruu, Temrut YauBepeuteT, @unanenshus, [lencunsBanus, CLIA

Menauu Kyn (Melanie Cohn)
®daxkynpreT ncuxonornu, yausepcuteT Toponrto, Onrapuo, Kanana

Onkonon Tonabepr (EIkhonon Goldberg)
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@akyapreT HEBPOJIOTHH, MeANIMHCKNN YHUBEPCHTET HLm-ﬁOpKa, HLIO-ﬁOpK,
Hrro-Hopk, CIIA

Mapk X. JIxoncon (Mark H. Johnson)
LleHTp MO3ra ¥ KOTHUTUBHOTO Pa3BUTHSL, (PAKYIbTET ICUXOJIOTHH, BUPKOEK KOJIIeIIK,
Jlonnon, BenmukoOpuranus

Karapuna MaxkTosepn (Katharine McGovern)
Kanudopauiicknii HHCTUTYT WHTETPaTUBHBIX HccienoBannii, Can-Opanmucko, Ka-
mudopnust, CILTA

Mopuc Mockosuta (Morris Moscovitch)

®daxynbsTeT ncuxonoruu, yausepcuter Toponto, Toponto u belikpecrt-uenTp repua-
TPUYECKOW TTOMOIIIH, UCCIIE0BATEIhCKNN HHCTUTYT PoTMana, CeBepHBIit ﬁopK, Omn-
tapuo, Kanana

Oumnad IMTayncon (Olaf Paulson)
JlaTckuii mcciie0BaTeNbCKUi IIEHTP MarHUTHOTO pe3oHaHca, [ocnurans Bumospe,
Janus

Jlxoon IMupcon (Joel Pearson)
®dakynbTeT NCUX0NOTuY, YHuBepcuteT Bannepounrta, Hamswunb, Tennecu, CILIA

Tomac Pamcoii (Thomas Ramsgy)
JlaTckuil uccienoBaTeabCKUil IIEHTP MarHUTHOTO pe3oHaHca, ['ocnurans Bunospe,
Janus

Je6opa Taamu (Deborah Talmi)
®daxkynprer ncuxonorud, yausepcuteT Toponto, ToponTo, OnTapno, Kanaga

®pank Tonr (Frank Tong)
®DaxynbTeT NCUX0NOTH, YHUBepcuteT Bannepounrta, Hamsumis, Tennecu, CILIA

IepBblil pelakTOp BhIPAKaeT OTPOMHYIO O1aroiapHOCTh JOKTOpY JlKepaibay
Onenpmany (Gerald Edelman) u ero xomteram u3 Uucrutyra Hefiponayku B Can-
Jluero, Tak Kak OHHU SIBJISIFOTCSl YHUKAJIBbHBIM HCTOYHHUKOM BIOXHOBEHUS U [TPUMe-
POM JUIsl YYEHBIX BO MHOTHX OOJIACTSIX HEHpPOHAYKH. ABTOP OYEHb MTPHU3HATEIICH
corpynaunkam Ponna Hayk o pasyme B I. CaH-AHTOHHO 1Tata Texac 3a momaepiK-
Ky TEpPBOINPOXOYECKUX HCCICIO0BaHUI B OOJIACTH KOTHUTHBHOW HEHPOHAyKH M
cosHaHus. [J1aBa M MCnoaHUTENbHbIN qupexTop Ponma Jxo3ed Haiten (Joseph
Dial) oco6eHHO aKTHBHO y4acTBYET B paboTe M0 00bETUHEHUIO MOBEIECHYECKIX
ITOJIXOIOB M METOIMK MCCJICIOBAHUS MO3Ta Tt u3ydenust cosnanus (http://www.
mindscience.org).

OOpectu 6onee yO0OKOe TOHUMAHUE padOThl MO3Ta HaM MOMOTaJIM KOJIJIETH
U 1py3bsi. VX CIMIIKOM MHOTO, YTOOBI IIEPEYHCIISATh 3[€Ch BCEX, HO MbI XOTHM,
yTOOBI OHM 3HAIM O Harrel npusHareasHocTd. Cron @pankiua (Stan Franklin),
Yonrep ®pumen (Walter Freeman), Yusieswm IT. Bauake (William P. Banks), E. P. Jl:xou
(E.R. John), Kpucrod Kox (Christof Koch), ®psucuc Kpux (Francis Crick), Kapi
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IMpaiiopam (Karl Pribram), JIsu Touner (Dan Dennett), ITarpurms Yépunenn (Patri-
cia Churchland), IMarpux Yusnken (Patrick Wilken), Txepeitar Puc (Geraint Rees),
Kpuc ®pur (Chris Frith),Cran {exoiin (Stan Dehaene), Brépa Mepkep (Bjorn Mer-
ker), Maak IMankcamn (Jaak Panksepp), Cty Xammepodd (Stu Hammeroff), Tomac
Pamcoii (Thomas Ramsgy), Auttu Peoncyo (Antti Revonsuo), Aupu MonTtan0H
(Henry Montandon), Mappu Illanaxan (Murray Shanahan) u maorue apyrue oueHb
MOMOIJIM HaM TIPH TTOJATrOTOBKE I1aB. Mbl HE BCera COMIAIIAINCh C UX 3aMEYaHMUs-
MH, HO BCer/a ObUIH OnarofapHsl 3a Heyracaroui HHTEpec 3TUX JIIofeH Kk paboTe u
IICHHBIC 3aMCYaHU.

Ham oueHb MOBe3110: 3Ta KHHI'a MHOTOE rmotepsiia Obl 0e3 TyOOKHX 3HAHUH Ha-
X 3aMeYaTeIbHbIX COABTOPOB M HX JKEIaHHsI MOASTUTHCS UMHU €O BceMH. B cozep-
KaHHW KHUTH OTPaXeH BKJIAJ B pabOTy KaKIOTO U3 HUX.

B Gouiee MIUPOKOM CMBICIIE IaHHAS KHUTA 00s13aHa CBOMM BBIXOJIOM BCEMY CO00-
IIECTBY MPEMoiaBaTeell i YIEHbIX, KOTOPBIX MBI IIUTHPOBAIIH 0 XOIY U3JI0KEHHSL.

ITepBblii penakTop X04eT BhIPA3UTh MPU3HATEIBHOCTh CBOMM OJIM3KHM 3a UX Tep-
MIeHWe, MPOSIBJICHHOE BO BpeMsl HAlllel pabOThl HAJ STUM BCEMOMIOIIAONIMM TIPO-
exToM. Ero poauTesu, HblHe MOKONHHBIE, 10 CHX TIOP SBISIOTCS [T HETO HCTOUHHKOM
BroxHoBeHus. OH TaKke Onarogaput gokropa bapbapy Kosaron (Barbara Colton) 3a
OT3bIBUUBOCTD U TOJJICPIKKY.

Ha mocnennux sTamax HamuCaHWs KHUTH HEHM3MEPUMO OOJIBIION OKa3aiach Io-
morib baeiipa [Iasuca (Blair Davis), a takxe [llona @y (Shawn Fu), mrobe3no mpe-
JIOCTABUBILIETO HAM 3HAYUTEIbHOE YKMCIIO BETUKOJICITHBIX HILTIOCTPAIIU MO3ra.

Bropoii penaktop BeipaxkaeT 0co0yi0 61aromapHOCTh MEPBOMY PEAAKTOPY 3a TO,
YTO OH HIE/APO JCTHIICS CBOUMH MPEACTABICHUSIMH U YHTY3Ha3MOM I10 IOBOJLY 3TOTO
MPOEKTA, COTPYAHHYECTBO M PaboTa HaJl KOTOPHIM HAYAIMCh HECKOJBKO JIET Ha3a]l
BO BpEMsI TPEX4acoBoii Oecepl B UMKAro M mepepociu moToM B KPEIKYo ApyxOy
MOJIHOLICHHBIH TpoekT. OHa TaKKe MPU3HATEIbHA BCEM CBOMM KOJUIETaM H JIPY3bsiM,
C KOTOPBIMH HM3y4aiia Mporecchl GOPMUPOBaHUS Pedd B Mo3re. X Tak MHOTO, 4TO
TPYIHO MEPEUNCIINTD, HO OHA MpU3HaTenbHa UM BeeM: I 'pery Xukoky (Greg Hickok),
Jeeuay Iénmny (David Poeppel), Jlappu Kaxuny (Larry Cahill), Hopmy Baiin6ep-
repy (Norm Weinberger), bpune Curan (Bryna Siegal), Auxe Crianc (Anne Spance)
u Koyporry Cabepu (Kourosh Saberi) — 3a 3ameuaresbhbie Oece/ibl, MPOIOIIKHU-
TeNbHBIC IUCKYCCHU M BIyMUYHUBbIC 00CYK/ICHUS B TCUCHUE MHOTHX JIET.

Bropoii pepakTop BhIpakaeT TIyOOKYIO MPH3HATEILHOCTh BCEM YIEHAM CBOEH
CEMbH 32 UX MOCTOSIHHYIO MOJICPAKKY BO BpeMs paboThl Hajl 3TUM npoektom. 1 Ha-
KOHeIl, oHa Onarogaput Kuma 3a ero nmoHuMaHue u JTF000Bb.



. MO32, U MOJIbKO MO32 nopooicdaem Y Hac ydoeom;cmeue, pCZaOCMb, cmex u uym-

KU, makK Jce KakK nedailb, cmpa()aﬂue, cope u cnesbl. Hocpe()cmeom Mo32a Mbl 0y-

maem, GUOMM, CaAbliuUM U omauuaem 6e306pa3H0e om npeKkpacHoco, njioxoe om xo-

pouieco, npusimuoe om HenpusmHoco... KOZOCI MO32 Modum, ueiloeexk CI’ZOCO6€H Kak
cedyem pamblulisim.

[IpunuceiBaercs ['unmnoxpary, V Bek 10 H.3.

(umT. mo: Kandel et.al., 1991).
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Bnepen,

Hagepxy cneea:. Teno 4enoBeka M OCHOBHBIC IUIOCKOCTH CeueHUil. Brusy cresa:
OOBIUHBIA BUJ MO3Ta C JIEBOH CTOPOHBI. JIeBoe mojyIiapue «CMOTPHUT» BIeBO. [ o-
my0Oast o0nacTe B 3aJJHEH YacTH MO3Ta SIBIIETCS 3aTBUIOYHOW gonei. Jlnarpamma B
HWKHEH MPaBOi 4acTH PUCYHKA HWIUTFOCTPUPYET KHEPAPXHI0 HEMPOHOBY, YIPOILEH-
HBIA CTIOCO0 JAEMOHCTpAIMK HEHPOHAIBHBIX CBs3eH B KOpe. A Ha BepXHEU MpaBoi
YaCTH PUCYHKA BbI MOJKETE PACCMOTPETH KKPYTOBYIO Hepapxuro». JKenras cTpenka
B IIEHTpE Kpyra o0o3HauaeT HanboIee paclpoCTPaHEHHYIO TOUKY 3PEHHUS Ha POJb
MEPIENTUBHOTO co3HaHus B mo3re. (Mcmounuxk: Drake et al., 2005.)
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1.0. BBepeHue

Ota maBa AaeT oOlIMe MPEeACTaBIECHUsI 0 KOTHUTUBHOHW HeWpoHayke, 0ObeauHs-
olel ncuxuky u Mosr. C TOYKM 3peHHMsl COBPEMEHHBIX 3HaHMHU o BceneHHoi,
MO3I' — camasl CJIOXKHasl CTPYKTypa, C JECSITKAMU MHJUIMAPJIOB HEPBHBIX KIETOK,
TPUIMOHAMU MEKHEUPOHHBIX CBsi3el. Mo3r pearupyer Ha NOCTYIIEHUE Pa3Iny-
HBIX MoJsieKyn (foryctiM, OOKaj BHHA) WM Ha BHELIHHME CTHUMYJbI (Harpumep,
Ba)KHasi HOBOCTB). HekoTopble mpoLecchl B HEPBHOM CHUCTEME MPOTEKAIOT 3a Thl-
CsAYHBIE NOJIA CEKYHIbI, TOrJa KaK ApyTHe MPONOJKAIOTCS B TEUEHUE JECATUIIC-
Tuii. HecMoTps Ha pa3zHooOpasue pabounx CHTyaluil, O CHCTEME NCHXHKa—MO3T
HaKOITMIIOCh MHOTO HECJIOXKHBIX JUIS BOCIPUATHS 0a30BBIX (PaKTOB, KOTOPBIE OYIyT
PaccMOTPEHBI B TOM KHUTIE.
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2.0. Mpwurnawaem B HEMPOMNCUXOJIOrUIO

Korma peubr 3axomuT o mocnemHel Aekaae pa3BUTHS KOTHUTHBHOW HEHPOHAYKH,
TPYIHO W30EKaTh ONMPENCICHUN «BICUATIISIOICE», «PEBOTIOIMOHHOE». Pesynbra-
TbI, HAKOTIJIEHHBIE 33 CTOJIETHE UCCIIEIOBAHUM MTOBEIEHNS OPTaHU3MOB U yCTPOICTBA
MO3T4a, IMOyYWIIN YOSAUTENbHOE MOJKPEITICHHE O1aroiapst HOBBIM TEXHOJIOTHSIM BH-
3yaliu3allii MO3ra, BO3MOKHOCTH MPHKU3HEHHBIX HAOIFOJICHUN B peajbHOM BpeMe-
HU. Pa3ymeeTcs, 3T0 HE MPOCTO MOJATBEPKJICHUE YK€ U3BECTHOTrO. Peructpanus ne-
STEIBHOCTH YKMBOTO MO3Ta ITO3BOJIMIIA [TOIYYUTh HOBBIE (DaKThl, BEIIBUHYTH HOBBIC
WJIeH, TIOCTABUTH HOBBIC BOTIPOCKHI. MHOTHE ydeHbIE TTOYYBCTBOBAJIH, YTO Yepe3 MPo-
MacTh M@Ky MCCIIEJOBaHUSIMH MICUXUKH U MO3Ta niepedpoieH MocT. g mpobnem,
KOTOpBIE M3/1aBHA MTPU3HABAINCH 3aITyTAHHBIMH, TETIEPh YAACTCSI HAUTH OCTPOYMHBIE
perieHus.

OZHOBPEMEHHO C OIIyIIEHHEM Nporpecca 3HAUYUTENbHO PACHIMPUIMCH HAIIH
3HaHWs. Bcero Jmmib necsTh JIeT Ha3aj CICIUAIMCTBI B 001aCTH TIOBEACHUS BPSJ
JIM yCMAaTPUBAIHM CBSI3b MEX]y MPEJCTABICHUSIMU O KOTHUTHBHOW JIEATEIHHOCTH
YEJIOBEKA, BBIAAIOIIMMHUCS JTOCTHKECHUSIMU T€HETUKH, JAHHBIMU O MOJIEKYJISpHOM

Puc. 1.1. Pem6panar, «Ypok aHaroMuu JokTopa Tynbna». OTa ucTOpudecKas KapTUHA I0Ka-
3bIBAaCT IEPEXKUBAHYS, CBA3aHHBIEC C IEPBBIMU PEBOIIOLIMOHHBIMY CABUTaMU B HAYYHBIX Ipe.-
CTaBJICHUSIX O Mo3re u Tene uenoseka. Jlokrop Tyinsn (cnpasa) neMOHCTPUpYET, KaK MBIIILIBI
HpeaIieybs yIPaBIAOT ABUKEHUAMU KUCTH. CHCTEMaTHUECKOE U3yUYeHUE aHATOMHHU YeJIOBe-
Ka IIyTeM [OCMEPTHOIO IIPENapupoBaHus Tejl CTaI0 HauaJoM TLIATeNbHbIX SMIMPHYECKUX Ha-
OuroIeH I, KOTOPBIE HEe MOTEPsUIA CBOE 3HAaUCHHE 10 cux 1op. (Mcemounux: Masquelet, 2005.)
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COCTaBe MO3ra WJIM MaTeMaTHUYECKUMU MOJENsIMU HelpoHHbIX cereil. Ceiuac tu
HAIPaBJICHUS] COCTABIIAIOT KOHTHHYYM IIeJION 0OacTH 3HaHWUs. B Mo3re BBISBIICHEI
BEPOSTHBIE KOPPEJATHI TAKUX ABJICHHUN, KAK CO3HATENIBHBIN OIBIT, HEOCO3HABAEMBIE
HPOLECCHI, MBICTIEHHBIE 00pa3bl, IPOU3BOIBLHOE YIIPABIEHHUE, KOTOPbIE PaHbIIIE OCTa-
BaJIUCh OOONICHHBIMH, — MHTYHIIUS, SMOIIMH 1 Jaxe «SI» (camocts). HexoTopsre
3araJKi OKas3aJluch Oosiee TPyJHBIMU, UEM MOXHO OBLIO MpEAIroyarars, Hapumep
npupoaa (GOpMHUPOBAHUS MOCTOSSHHON MaMsATH. Hepa3pbIBHOCTD IICHXOIOTHIECKOTO
¥ HeHpPOOHOIOTHUECKOTO TTOX00B K NCCIIEA0BAaHUIO BOCIPHUSITHS, MAMATH U S3bIKA
cTana 6onee OUEBHIHOM, YeM KOTna-I100 Ipex/e.

B HEKOTOPBIX Cilydasx pe3yJbTaTbl U3y4eHUs MO3ra IOMOIal0T HalTH KIIIOY K BO-
pocaM, HaJl KOTOPbIMU ICUXOJIOTH O3y CIEIHO TPYIINCh B TEUECHHE AECATUIICTHH.
B yacTHOCTH, 111U CLIOPBI BOKPYT MPOOIEMbI «PaHHEI0» U «II03IHET0» BbIOOpa mpu
BOCHpUATUH UH(opMauy. JlaBasi OnmcaHUe TAaKoro NpeaMera, Kak KogelHas yaii-
Ka, HaOIIoJaTeb MOXKET OOpaTUTh BHUMAaHHUE IIPEXJE BCETrO Ha 3pUTEIbHBIEC MPHU-
3HAKU «HIDKHET0» YPOBHsI — LIBET, OpPMY, MECTONoNokKeHUe. Vnu ke OH BBLACIUT
XapaKTEePUCTUKU O0Jiee BBICOKOTO YPOBHSI: IPEAMET CIYXKUT AJIsl HOTpeOneHus ro-
PAYMX HAIIUTKOB». MOXKHO HAlTH JaHHBIE B [10JIb3y IPUOPUTETA KaK IIEPBOTO, TAK U
BTOpPOro npuHnuna Beioopa. K HacTosiieMy BpeMeHH, [OCIE MHOTOJIETHUX CIOPOB,
HEeHpoOUoIory MoKaszaay, 4TO B BbIOOPE BOCHPUHMMAEMbIX MPU3HAKOB yYacCTBYIOT
HEHPOHBI NPAKTUYECKH Ka#0020 YPOBHS 3pUTENbHON cucTeMbl. OTCIOa OTBET, 00-
CyKJaeMblif MHOTUMH IICUXOJIOTaMH: BO3MOXCEH KaK PAHHHMH, Tak ¥ MO3JHUI BBIOOD.
B nenom psie momoOHBIX CIydaeB Mbl OOHApYKMBAaeM yAUBUTEIbHYI) KOHBEPIEH-
LUIO JIAHHBIX O AEATEIIBHOCTH MO3Ta U O IIOBEICHUMU.

3.0. HekoTopble ncxogHbie NoJSIOXKEeHUs

3.1. PaccTtosHus: ceMb NOPAAKOB pasmMepHocTen

YrtoObl paccy 1aTh O COOTHOIICHUH MEKIY MICUXUKON U MO3TOM, MOJIE3HO Y3HATh, C
KaKUMH TTOPSIIKAMH Pa3MEpHOCTEH 3/1eCh MPUXOIUTCS NMETh Jeno. JlarHa Mo3ra ot
HaJaja 10 KOHIa COCTaBIISIET OKOJIO OMHOHN ceqpMoit MeTpa. [t cpaBHeHMsT — mar
YeJI0BeKa PaBeH MPUMEPHO OHOMY MeTpy. Eciiu mepeiitu k pa3MepHOCTSM CIeIyo-
miero nopsiaka, T. €. 10 M, To 310 mpubIM3UTeNpHAS JUTHHA KIIACCHON KoMHAThl. CTo
METPOB — cTaHJapTHas crnipuHTepckas aucrannus, a 1000 merpos (1 kM) — mnuHa
00bI4HOI roposckoi ynuibl. Kora mer moitem 1o 107 m (10 000 km), 910 yxe Oymer
paccTossHAE OT BOCTOYHOTO JIO 3arajHoro modepexnbss CeBepHOl AMEPHUKH MM OT
[Mapwmxka mo nmuaMK 2KxBatopa B EBponie u Agpuxke. Takoe paccTosiHEE COOTBETCTBYET
JECSITH MUJUTHOHAM I1aroB. UToObI pecTaBUTh ceOe Pa3MEPHOCTH CTPYKTYP MO3Ia,
HaM TPHIETCS CIIeN0BarTh B 00parHoM HanpasieHur — ot 1 M g0 107 M (tabm. 1.1).
C TOYKH 3peHUSI pa3MEpPOB CTPYKTYP H CIOKHOCTH OpTaHU3AINH, TOJOOHEINH JHa-
Ma30H MOUCTUHEC CMYIIACT.

3pHUTENBHO BOCIPUHAMAEMBIC ACHCTBHUS YEIOBEKA HM3MEPSIIOTCS PACCTOSHUSIMH
IPUMEPHO OT OJHOTO caHTHMeTpa u Oonee. [lepenBrkeHne maapla IPH HAKATUH HA
KJIABHUIIY KOMIIBIOTEPA COCTaBIIsICT HE Oojiee HECKOIBKUX CAaHTUMETPOB. Bo Bpems
peur Hanl si3bIK cMernaercs Ha 1-2 cm. J{nmHa omHoro nrara — npumepHo 1 M. Poct
OOINBIIMHCTBA JIFONEH HE TIPEBEIIIACT IBYX METPOB, a MPOTSHKEHHOCTD CaMBIX JITHHHBIX
OTPOCTKOB HEPBHBIX KJICTOK B OPraHU3ME YEIOBEKa MOKET COCTABIIATH OKOJIO 1 M.
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Tabnuya 1.1
PacctosiHus: ot 10" Moo 1 m

1. Ankorosib BEI3BIBA€T B MO3T€ U3MEHEHUS; pa3Mep MOJIEKYJI STUIOBOIO CIIUPTA COCTaBILIET
~ 107 m (0,0000001) (pwuc. 1.2).

2. Ilocne mpuema TaOJNETKM TPaHKBWIIM3ATOPa M3MEHSETCS KOHLEHTPALMS XUMHUYECKOTO
HelpoMenaTopa B CHHAITHUECKON IIENN HEKOTOPBIX CHHAIICOB MO3Ta; IIMPHUHA CHHAII-
THYecKo# 1menu paBHa ~ 107° M (0qHOU MUIUTHOHHO# METpa, T. €. OAHOMY MHKPOHY).

3. Teno HepsHo# Kinetku npumepHo B 100 pa3 Gosnbiue (~ 107%), uem mmpuna cuHanThye-
CKOH I1IeJIH.

4. YdreMm, 4T0o HEHPOHBI PabOTAIOT HE MOOJMHOUKE, a TPYIIaMH, pa3Mepbl KOTOPBIX HHOTIA
B JICCATKU pa3 OoJblle, 4eM pa3Mephl OHOro HelpoHa. JnaMeTp HeGONBIINX KOJIOHOK
HeHpoHOB B Kope Mo3ra cocrasisieT ~ 10 M (1 mm). Takum 00pa3oM, MbI IOAOLLIM K
Pa3MEepHOCTH OJIHA THICSIYHAS METpa — TONOOHBIE CTPYKTYPHI MBI €Ie MOXKEM Pa3iiv-
YUTh HEBOOPY)KEHHBIM IJIa30M.

5. Pa3mepsl KapT MO3ra MOTYT OBITh JOCTATOYHO BEJIMKH (HAIPUMEp, KapTa 3pUTEIbHOM
cuctemsl). [lepBast 3putesbHast 001acTh KOpbI MO3ra, V1, cpaBHMMA M0 IUIONIAN C Kpe-
JIMTHOM KapTO4KoH, T. €. 1072 M2,

6. 3purtenbHbIe 00IaCTH MO3ra pabOTArOT HE B M3OJSIMU Ipyr OT apyra. OHH BXOIST B
cocTaB OOIIMPHBIX HEHPOHHBIX CETEH, KOTOPbIe aKTUBHPYIOTCS MPU MOCTOSHHOM [IH-
HaMUYECKOM B3aMMOJIEHCTBUU. PazMep akTMBHUPOBAaHHON HEHPOHHON CETU COCTaBIISAET
~ 107! cM; TaKoi y4acTOK MOXXHO Pa3IHIUTh HEBOOPYKEHHBIM IJIa30M Oiiaroiapsi METo-
JlaM TIPWKHU3HEHHBIX HaOmroneHuit. COBpeMEHHbIE METO/BI TIO3BOJISIOT HAOMOIaTh He-
MIPEPHIBHO H3MEHSIOIIYIOCS AKTHBHOCTD MO3Ta, HAIPAaBIISLS JIyd J1a3epa dyepe3 OroJIeHHYIO
MIOBEPXHOCTH TOJIOBBI KPBICHI MITM JPYTHX METKHX MIICKOTUTAIOMNX. B akTHBHOM y4acT-
K€ MO3ra 3aMeTeH yCHJICHHBIH TOK KPOBH B COCY/aX, TaK e KaK 3TO MPOUCXOJHT B KOXKE
YeJoBeKa BO BpeMsi ObIcTporo Oera.

3.1.1. MoneKkynsapHbIiVi ypOBEHb: HEMPOXUMUUYECKUE COeANHEHUS

Morekynbsl HeMpoMeIHaTOpOB, UMEIOIIHNE PA3IMYHbIC Pa3Mephl, MPOHUKAIOT ITyTeM
muddys3un yepe3 CMHANTHYECKYTO mieib (ee mupuHa ot 25 um 10 100 MKM) MexTy
Heiiponamu (Iversen, 2004). B GoJiblIMHCTBE CIy4acB BIMSHUE XMUMHUYCCKUX CO-
CI[I/IHeHI/Iﬁ Ha MO3r O6YCJ'IOB.]'IGHO TE€M, YTO OHH MOI'YT YCHUJIMBATH WJIN OCJ'Ia6HHT])
MEXKHEHUPOHHBIE MOJICKYIIIPHBIC KOMMYHUKAIMH. B OCCKOHEUHBIH TepevyeHb Heil-
POAKTHBHBIX BEIICCTB BXOISIT HUKOTHH, aJIKOTOJb, KHCIOPO] BO3IyXa, TOKCUYHBIC
rasel (HarmpuMep, MOHOOKCHJT YIJIepO/ia), MOCTYIAI0IIas U3 MEYCHH IIF0K03a, caxa-
pO3a MHIIEBBIX MPOLYKTOB, IIOKONIAJ, Kode, HeHPOTOKCHHBI (HapUMep, CBHHEII) U
OIPOMHBIN CIHCOK JIEKapCcTBeHHbBIX cpeacTB (puc. 1.3). Pojib Takux MOJEKy: B MO-
BCG}IHGBHOﬁ JKHU3HHU HEJIb3s1 HEAOOUCHNUBATD.

MosekysipHble MOCPEAHUKH (MECCEHIKEPhI) B MO3re MOIPA3/ICIISIOTCS Ha J(BE
Oonprme rpynmbl. K mepBoil rpymme oTHOCATCS Heipomomynsatopbl. [1omoOHbIe
COCIVHCHUS TTPOAYHUPYIOTCA MCEJIKUMU CKOIUICHUSAMHA HeﬁpOHOB, HaXOoOsIIUXCs B
OCHOBaHMM MO3ra. AKCOHBI 3THX HEPBHBIX KJIETOK 00pa3yroT MudQy3HbIe MPOCK-
Uy OOJBIION MPOTSHKCHHOCTH, TaK YTO BEIECTBA, BBIACISICMbIC U3 UX OKOHUAHHH,
pacmpoCTpaHsOTCs 110 OOIMPHBIM yYacTKaM TepenHero mo3ra. binarogaps Takomy
«pacIbUICHAIO» HEHPOXUMUIECKUX COCTMHEHII OCYIIECTBIISCTCS MOTYILSIIIHS KPYTI-
HBIX OT/CNIOB IIEHTPAIbHON HEpBHOW cucTeMbl. Hapsimy ¢ mudQy3HbIM BIUSHHEM
HEHPOMOIYIATOPHI MOTYT OBITH M TIOCPEAHUKAMU MECTHBIX 3()(hEKTOB B pe3yiabTare
B3aUMOJICHCTBUS CO CIIEIU(PHICCKIMI MOJICKYJSIPHBIME perenitopaMu. Hampumep,
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Puc. 1.2. Tlopsaku POCTPaHCTBEHHBIX pasMepHocTei. (@) M300paxkeHre Mo3ra deioBeka
[PH HHTCHCHBHOM CTUMYJISILIUK 3PUTEIBHOM KOpPBI (3aThUIIOYHOM 00JIaCTH MO3Ta) IyTeM Bpa-
eHust 4epHo-0enbix ¢puryp. (6) M3o0paxkenne cpe3a BAOJIb CpeIHel JIMHUE MO3ra. YepHbIM
o6o3HaueHa obnacts V1 (0T aHDII. ViSION) — HepBbIil y4acTOK KOPBI, Ky/a IPUXOJHUT 3PUTEIIb-
HBIH My Th. DTa 00JaCTh IO pa3MepaM MPUMEPHO COOTBETCTBYET KPEAUTHOM KapTouke. (¢) To-
JIOBa TUTOMIOBOM MyImnku. Mo3r atoro Hacekomoro comepskut ~350 000 meitporos. (2) Wu-
JBHIYaJbHBIA HEHpoH. PazMepbl HEHPOHOB pa3iMyHbl, HO BCe OHM OYE€Hb Malsibl. B mMosre
YEJIOBEKA HAXOMATCS JCCSTKH MUIUIMAP/IOB HEPBHBIX KIETOK. (0) CTpYKTypa MOJIEKYJIbI 0~
(amuna. JlodpamuH HeoOXonUM 115 pabodel mamMsTH, OIYIICHUS YIOBOJIbCTBUS, YIIPABICHUS
MbliIaMu. OJTHUM U3 MOCJIEACTBUI HE0CTAaTOYHOCTH JIohaMuHa siBnsiercst 0ose3Hb [TapkuH-
cona. Ha iytu ot (@) 1o (0) pa3mMepsl KOMIIOHEHTOB MO3Ta W3MEHSIOTCSI IPUMEPHO HA CEMb
mopsiakoB (B 107 pa3)

nodGaMHH HIHPOKO PacIpOCTPaHsIETCsl B MO3Ie, OJHAKO ero peuentopsl Tuna D1/D2
B JIOOHOM KOpe 00ECIICUNBAIOT MECTHOE BIMSHHUE, CBI3aHHOE C ONEPaTUBHON maMs-
to10 (Gibbs and D’Esposito, 2006). Takum 06pa3oM, HeiipoMoay IS TOp 10haMHH MO-
JKET OKa3bIBaTh HE TONbKO Au(dy3HOE Bo3nelicTBUE, HO U MeCTHbIE (P (PEKTHI, Korna
OH TOCTYMAeT HEMOCPEICTBEHHO K CICHU(PUICCKUM PELENTOPaM B OMpPEACICHHOMN
obmacTu mMo3ra.

Bropyto rpynmy cocTaBIsHOT HelipoMenuaropsl, obnajarouiue Oonee «aapec-
HBIM», MECTHBIM JieiicTBHeM. Cpei HUX €CTh MEeNTHIbI — HeOOoJbIlNe CyObeINHU-
16l OCJTIKOBBIX MOJICKYJ, CEKPETUPyEeMbIC B CHHANTHYCCKYIO menb. K HacTosmemy
BpeMeHH B Mo3re BbIsgBiIeHO Ooiee 40 tumnos nentunoB. OHaKO 0COOEHHO XOPOIIO
M3BECTHBI /IBA BEIIECTBA HEMENTHIHON PUPOJIBI — DiTyTamar (Bo30yKIarolnil Hell-
pOMeIraTop, XapakTepHbIi st Kopbl Mo3ra) 1 TAMK (maunboinee pactpocTpaHeH-
HBI TOPMO3HBIIH HEHPOMEHATOD).
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Puc. 1.3. HuskomonekymsipHbIe BEIIeCTBA OKAa3bIBAIOT BIUSHIE Ha MO3T. MalleHbKast Molie-
Kkyna 3akucu a3ora (N,0) cnocobna n3mennts cnenuduyeckue GpyHkiuu mosra. Ilosenenue
JIofied B TAaKOH CUTyallUH 0Ka3aJoch OOJBIION HEOXKUIAaHHOCTBIO JUlsl Bpauel B Hayaie XIX
Beka (IPUBEACHHBIH 31€Ch PUCYHOK ObUT clieiaH cTyaeHToM-Meaukom B 1808 r). ITomo6HbIe
(akThl IPOROIIKAIOT yAUBIATE M 10 cux nop. Okeup azora (NO), npu BABIXaHUHM KOTOPO-
TO pa3BHUBACTCSA TOKCHYECKHH 3((eKT, B Upe3BBIUaAHO MANBIX KOIMYECTBAX MPHCYTCTBYET
B OpraHH3Me U SBIISIETCS BaXXHBIM HelipomennaropoMm. IIpenmapar Buarpa, mpuMeHseMslil B
Ka4eCcTBE CTUMYIISTOPA IPEKTHIbHOM (yHKIMH, yiydraet onocpenyemyto NO nepenavy cur-
HAaJIOB B CTCHKAaX KPOBEHOCHBIX cOCy0B nenuca. (Mcmounux: Adelman and Smith, 2004.)

Hayunsie ycriexu ornpenemnsitorcss HOBBIMA TEXHUUECKUMHU JIOCTH)KEHUSMHU, B TOM
qucie pacIIUpeHHeM pa3MepHocTeil mius HaOmomeHws. B mocriemnee BpeMs MBI
CTaJM CBUJETESIMU Yepe/bl OTKPBITUH, CBA3AHHBIX C HOBBIMH METOJAMU IPUKU3-
HEHHBIX UCCIIeZIOBaHUM Mo3ra. biarogapst Tomy 4To m300paxkeHus 00bEKTOB TeIeph
BO3MOJKHO YBEJINYMBATh IIPUMEPHO HA CEMb MOPSAIKOB, ISl HEMPOICUXOJIOTHUU OT-
KpPBUINCh HOBBIE TOPU3OHTHI.

3.2. Bpewms: gecqaTb NOPAAKOB pa3MepHocTen

[llkana BpeMeHH st PyHKIMIA YETIOBEYECKOTO OpraHW3Ma MMEET IPOMaHbBIN JTna-
na3oH (tabu. 1.2). Yo kacaercs MOBEIACHHS, TO CYET UIET Ha AECATHIC JIOJIU CEKYH/IbI
(100 mc). Bpemst camoii GeicTpoii (mpocToii) peaknuu Ha ctumya paBHo ~ 100 mc,
TOTJa KaK BPeMsi, KOTOpOoe TpeOyeTcsl, YTOOBI CEHCOPHBIN CTHUMYJ JOCTUT CO3HAHMS,
0OBIYHO COCTABIIAET YK€ HECKOJIBKO COTEH MUJUIUCEKYHI. DTO IOIyCTUMO B TOM cpe-
Jie, TJie BO3HUK M pa3BUBAJICA YeJoBeUecKuii Bu. Eciu sxe npu BcTpede ¢ rojI0AHbIM
XHITHAKOM Ballla PEaKIys MPOMIINTCS HECKOIBKO CEKYH I, BBl 00ECIICUNTE eMy BKYC-
HyI0, OoraTyro OelKOM Tpame3y W MOTepseTe MIaHC Ha OMOJOrMYecKOoe BOCIIPOU3-
Benenne. OHAKO, MOCTApaBIIUCh oTpearupoBars B TeucHue 10 mc (1. e. 3a ommHy
COTYIO JIOJIFO CEKYHBI), BbI ObI 3aCTaBHJIM CBOM MO3r paboTaTh C TAaKOH BBICOKOMN
CKOPOCTBIO, IIPU KOTOPOH OH HE YCIEBAaeT HHTETPUPOBATH 3PUTEIBHBIC U CITyXOBBIE
cUTHaJbl 0 npubmbkenun turpa. CiegoBareibHO, Bbl HE CMOIIH Obl OMpPEACTUTh,
C KaKOH CTOPOHBI TIOSIBUTCS XUITHUK. VITaK, peanbHast CpenHss CKOPOCTh PEaKIIny —
310 100 Mmc.
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Tabnuya 1.2
Bpemsi: AecATb NOPSAKOB Pa3MepPHOCTEN, OT HECKOSNbLKMX NEeT A0 MUNIIMCEKYHA,

1. Koraa BbI CIBIIIKTE BHICOKUI My3bIKaIbHBIM TOH, 4aCTOTA UMITYJILCOB B CIIyXOBOM HEPBE
COOTBETCTBYET YAaCTOTE 3BYKOBBIX BOJIH, BLI3HIBAIOLINX BUOpALIUIO 6apaOaHHOMN IEPEIIOH-
ku yxa — 10 1000 BonH B cekyH1y, mwin 1 BoJIHA B MIJUIACEKYHY (HamoMHuM: 1 1k B
cekynay = 1 I'm).

2. YacToTa UMITYJILCHBIX HEHPOHHBIX pa3psiioB Moxet jocturars 1000 ', xoTst GosbIInH-
CTBO HEHPOHOB KOPBI MO3ra FeHEPUPYIOT UMILYJIbCHI ¢ yacToTol ~ 10 B cexyHmy.

3. CiiyxoBoif HEpB — 3TO My4OK AaKCOHOB, KaX/bIi M3 KOTOPHIX JAET Pa3psijl C 4acToToM
Hwke 1000 uMIynbCOB B CEKyH/Y, HO B COBOKYITHOCTH OHH MOTYT 00O€CIIeYHBaTh CKO-
POCTh PeaKiiy B Mpefenax MAIINCEKyHA. HekoTopsie ceHCOpHBIE SABICHHUS MPOTEKAIOT
c eme Oomplmel ckopocThio. Ha mpenene cBOMX BO3MOXHOCTEH HaIll MO3T CIIOCOOEH
¢ GepeHIpoBaTh 3BYKH, IOCTYIAIONINE K OXHOMY U K JPYrOMY YXy C HHTEpPBAIOM
JI0 HECKOJBKHX MUKpocekyHo (T0 eCTh MUJUTHOHHBIX Joiieil cekyHabl). 1o B 1000 pa3
ObIcTpee, 4eM camasi BBICOKasi 4acToTa paspsija HelipoHa (cM. 1. 7). OJHaKo B KOHTEKCTE
HAIIIeTO U3JIOKEHHUs Hanbosee yHoTpeOUTEIbHBIMH €IMHUIIAMU U3MEPEHHS MajbIX 3Ha-
YeHMi Ha IIKaJIe BPEMEHH SBISIOTCS MUJLTHCEKYHIbL.

4. Jlns cpaBHEHHUS: €CIIK BbI OyJIETe CUMTATh MPO ceOs OT OJHOTO JIO JECSTH, 3TO 3aiMeT
BpeMsI MOPSIZIKA CEKYHI WM [ICCATKOB CEKyH[. M3yueHune 3Toil miaBbl moTpedyeT y Bac
onuH dac win nonsine — Gosee 3000 ¢ (coxanero, HO 310 Tak!).

5. Bepaemcs k mkane BpemeHH. Ecim Bo BpeMst KHHO(GMIIEMA (OHOTpaMMa 3aAePKUTCS Ha
JIOJIY CEKYH/IbI [10 OTHOLIEHUIO K BUACOPSLY, BBl 3aMETUTE PACXOXKICHHE MEXY 3ByKaMU
U MUMHKOH aKTepOB. ACUHXPOHHOCTb MEXIY 3BYKOM M H300paskeHUEM IOSIBISIETCS IIPU
paspsiBe Mex Iy HUMHU npuMepHO Ha 100 Mc, T. €. Ha OJHY IECSATYIO CeKYHIBL. DTO elle
OfIHa TIPUYMHA, YTOOBI BBIAEIUTH JECATYIO OO CEKYH/IBI KaK 0COOBIH MOPSIOK pazMep-
HOCTH.

6. Kpome toro, 100 Mc — 3T0 mpakTH4YEeCKH camasi OBICTpasi peakius Ha sIBICHHE, OXKUae-
MO€ B CKOPOM BPEMEHH, HallpHMep 3aIlyCK aBTOMOOWIISI IPU CMEHE CHUTHaNa cBeTodopa
(Bpemst npocToii peakuun). JlecsToii 10Je CeKyH/Ibl COOTBETCTBYET BPEeMs OJHO# asb(a-
WK TeTa-BOJIHBI B Mo3re. ([luana3on yactot anbda-BosH cocrasiser 8—12 ', Teta-BosH
— 5-7 I'u.) K takomy ke OPsIIKY pasMEpHOCTEH OTHOCUTCS IIEPHO/] BPEMEHH, HE00X0-
JIIMBIH JUTSl CO3HATEIBHOTO BOCIIPUSTHSL CEHCOPHOTO CTUMYJIA.

B Mo3re mpoTekaroT mapauieNbHO MIPOLECChl Pa3HBIX BPEMEHHBIX U IPOCTPAH-
CTBEHHBIX pa3MEpPHOCTEH, MOAOOHO 371eMeHTaM CUM(pOHUM — HOTaM, (pasam,
nensiM (pparmentaM. Ciymas TECHIO, BBl yIaBIMBAeTe B KK MOMCHT JIHIIb
HECKOJIBKO HOT, HO B MPOIECcCe WX TOCTYIUICHHS CKIAIbIBAIOTCSA Ooyee KpyNHBIE
KOTHUTHBHBIE CTPYKTYpPBI, TAK YTO Bbl BOCIPUHUMAETE MeNIoauI0. Bo Bpems nokasa
¢uIBEMa 9acTOTa KQAPOB JOJDKHA COCTABIATE 24 N300paXKEHHUS B CEKYH/Y, T. €. IIpH-
MepHO 40 MC Ha KMHOKaJp — TOTIA ABMKEHUS OymyT cIMTHBIMH. lIpn cHIDKeHMH
YacTOTHI KaJIpoB HIKe 24 ['I] IOy4aroTcsi NPephIBUCTHIE IBHXKEHUS, KaK B PAaHHUX
HeMbIX (puipMax. OFHAKO CIOKET Pa3BHBACTCSA B TCUCHHE MUHYT WM 4acoB. Pa3o-
OaueHne MpecTyNHUKa B KOHIE JETeKTUBHOTO (HIbMa TepsieT CMBICI, €CIH 3pu-
TeJIb He MOMHUT Hadajo mnpectyruieHus. CienoBaTenbHo, I BOCHPUATHS CIOXKETa
¢uIEMa He0OX0IMMAa HHTETPAIMs KOTHUTUBHBIX TIPOIIECCOB Ha MPOTSHKCHUH MHOTHX
MHHYT, TaK YTO NPUXOAUTCS KaKMM-TO 00pa3oM codeTaTh pa3Hble IIKAIbl BPEMEHH.
Kaxaplil U3 3TUX IPOLECCOB UMEET CBOIO CTPYKTYPY U JUANa30H pa3MepHOCTEl Bpe-
MeHHU. Mo3rI napaJuiesIbHO OTCIISKUBAET MPOIIECCHl PA3TMYHON Pa3MEPHOCTH.



30 InaBa 1

Yro kacaeTcs 0oJiee [UIUTENbHBIX IEPHOI0B BPEMEHH, TO JJISl OBJIAJEHHUS CIIOK-
HBIMH HaBBIKaMU (HalpuMep, JBDKHBIM CIIOPTOM HITH MTPOi HAa TUTape) MOTYT Io-
TpeboBaThes rofpl. JleTn 00y4arTcsi TOBOPUTH 3@ HECKOJIBKO JIET, & Y B3POCIBIX
CTPyKTypa 0a30BbIX XapaKTEPUCTHK JIMYHOCTH KOHCEPBATHBHA W MOIEPXKUBAETCS
JeCATHICTHIME. Takast IPOJOIDKUTETHFHOCT 3aBUCUT OT COOBITHH, TIPOTEKAIONIHNX B
Mos3re B TeueHue nepuoos mopsiaka 100 mc. Mrak, 4To KacaeTcst BpeMEeHH, Mbl UMe-
€M JIEJIO IIPUMEPHO C JECATHIO MOPSIKaMU Pa3MEPHOCTEH, OT OJTHOM THICSIYHOM 10NN
cekyH/IBI (T. €. OMHOM MIUTHCEKYH/IBI) JUTS pa3psiaa WHAWBHIYaIbHOTO HEHPOHA 10
100 000 ¢ (aHu) ¥ KecATH MUILTHOHOB CeKyH/ (TO/IbI).

3.3. YMo3akni4YeHnsa — BbIX0O 3a paMKu
SMMUPUYECKUX gaHHbIX

Hayka cxyagpiBaeTCsl Kak HENPEPHIBHBINA psJi YMO3AKIIOUEHUH, NEpexo] OT dM-
MMPUYECKUX HAONMIONEHNH K KOHIEMIUSM. THICSYH JIET Ha3a JIIOAN Hadalu 3aiy-
MBIBATHCS, YTO MPEICTABISIFOT cO00M HeGecHble cBeTHIa (COJHIIE, JyHA, 3BE3/IbI);
HEKOTOpbIE M3 HUX IMEepeMeNaliuch MpeicKa3yemMo, JApyrue — HeT. [ peku HazBaiu
«CTPaHHUKOB» HOYHOTO HEOA nianemamu. DTH CTPAHCTBYIOIINE CBETHIIA OYaPOBBI-
Baju 1 m3ymistin. Toneko B XVII B. nmtoau cranu moHUMAaTh U TPeACKa3biBaTh MyTH
JIBIDKCHHST HEOCCHBIX CBETHJI. PelleHne 3aragku 3aKjai0danoch B OCO3HAHHMH TOTO,
YTO TUTAHETHI — 3TO TMTAHTCKHE IMapooOpa3Hble 0OBEKThI HANoOA00Me 3eMId, KO-
TOpBIEC BpAIlAIOTCS 0 opOUTe BOKPYr camoro Oosbiioro u3 Hux, ComHua. Cropsl
1 HaOJNIONCHUS TIPOJIOIDKAIMCE COTHH JIET, MPEkKEC YeM YIaIOCh MPUATH K TaKOMY
BbIBOAY. JIWIIIb McUyKcIeHHe OECKOHEUHO MajIbIX BEJIMYMH, pa3padoTanHoe caakom
Hp0TOHOM, MTO3BOJIMIIO CBECTH CIIOPHI K IPOCTOMY YPaBHEHUIO. A UMEHHO OPOUTHI
TUTAHET MOXKHO TMPEJCKA3bIBaTh MUCXOJSl M3 TOTO, YTO TPABUTAIIMOHHAS CUJIA TIPUTS-
JKCHHSI TIPOTIOPIIMOHAIbHA Macce TUIAHETHI M €e YCKOpeHHo. OOpaTuM BHUMaHHE:
MOHSITHSI KCOJIHIIEY, KIUTAHETA», KCHIIa», KTPABUTAIMS» MPEACTABISIIOT CO00i ymo-
3aKmoverus. DTU TIOHATHS JTAJICKO YU OT MEPBBIX HAONIOACHUN 32 HEOCCHBIMU
ceermwiamu (puc. 1.4), omHAKO MMEHHO C ITOMOIIBIO TAKUX KOHIIEIIMHA MOXXHO 00b-
SICHUTh SMITUPUYECKUE (PAKTBI.

Bces Hayka CTpOMTCS Ha TIHIATENLHBIX HAOMIONCHHUSIX W KOHIETTYalIbHBIX yMO3a-
KiroueHusX. Cxema 00bSICHeHHS, Ha3bIBacMasi KHOMOJIOTHYECKOH CEThIO», OTpaXkaeT
KaTeropuajibHble KOHIENIUU U COOTHOILICHUS MEX1y HUMHU. B UTOre MBI IOHUMAaeEM,
B YeM COCTOMT MpHpoja siBieHust. Kctarn, HaydHbIe BBIBOJIBI TO3BOJISIOT JIeaTh 00-
Jiee TOYHBIE TIPOTHO3BI, a MPUMEHEHNE TTOTyUYEeHHOTO 3HAHUS MHOT/A KapINHAIHHO
MEHSET KU3Hb. M Bce HauYMHAeTCs ¢ TOYHBIX (JaKTOB M YMO3AKIIIOYEHUH, MTOCTPOEH-
HBIX Ha TOU OCHOBE.

Ot1n 6a30BBIE WJIEW UMEIOT HETIOCPEACTBEHHOE OTHOIICHHWE K KOTHUTHBHOM HEM-
ponayke. Korjia Mbl TOBOPUM O KOTHUTUBHBIX (MO3HABATEIBHBIX) MPOIECCAX — PEUH,
Hay4eHUH, 3pEHUN — MBI TOKE HCTIONb3YEeM KOHYEeNnmyaibHble YMO3aKAIOUEeHUsl, KOTO-
pble JIOJDKHBI OBITH MMPOYHO CBSI3aHBI ¢ HAJICKHBIMU HaOmoneHusamu. Harnpumep, 00b-
€M MHUHUMaJIbHOM KPaTKOBPEMEHHOM MMaMsTH (KMTHOBEHHON», KHEIOCPEICTBEHHON,
«CEHCOPHOI» — HH(pOpPMAIHs, KOTOPYK MbI B COCTOSIHUU Cpa3y MBICIEHHO MOBTO-
PHTB) paBHa IPHUMEPHO CEMH IUTIOC/MUHYC J1Ba, Kak ykaszan J[xopmk Muiep B 3Ha-
MEHHTO# cTarhe «Marmyeckoe 4ucio ceMb mioc/Munyc asa» (1956). OdeBuaHo, 510
YHCIIO PUMEHUMO KO MHOTHM DJIEMEHTAM: 1IBETY, KOJTMYESCTBY MPEJAMETOB, KOPOTKUM
CJI0BaM, MY3BIKaJIbHBIM HOTaM, €MHHIIAM OICHOYHBIX mIKai U T. . CormacHo Oonee
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TOoYka cBeTa

Habniopatens

Puc. 1.4. Kak cTposiTcs yMO3aKJIFOYCHHSI O CBETHIIaX B HOUHOM HeOe? [l HaOmromarens,
HaXOAALIErocs Ha 3emiie, IUIAHEThI BBIVISIAT KaK HICTOYHUKH CBETA, KOTOPbIE epeMeIaroTCs
B HOYHOM HeOe. [locie MHOrMX JIeT THIATeNbHBIX aCTPOHOMHMYECKHX HaOmoneHuil Vcaax
Hp10TOH 1 Ipyrue y4eHble MPUILTH K JOCTATOYHO HPOCTHIM OOBSICHEHUSIM ITyTEH ABHIKCHUS
IJIAHCT. Hepexon OT SMITMPUYCCKUX Ha6J'IIO}]eHI/II\/’I K KOHLECTITYaJIbHBIM YMO3aK/IIIOUCHUAM —
pelIaomuii 3Tan MoCTPOCHUsI HAYYHOTO 3HAHUS

HOBBIM CBE/ICHHUSIM, JISHCTBUTEIbHBIH 00heM MIHOBEHHOH MAMSTH JlaXKe MEHbIIIE CEMH,
IpPUMEPHO YeThIpe pasubix anementa (Cowan, 2001). OxHako 0COOCHHO BaXKHBIM SIB-
nsieTcs HeoObIYaitHoe MocTosHCTBO (hakToB. IlompoOyiite, HanpuMep, MepevnucIuTh
JIeCATh Pa3INYHBIX MPOAYKTOB M3 CIIMCKA, COCTABICHHOIO BaMHM JUIS TTOCEIICHHS Ma-
ra3uHa, Bbl BCIOMHUTE TOJIBKO MPpUMEPHO CEMb MMPOAYKTOB, a €CJIM OAHOBPEMECHHO BbI
eIIe 3aHATHl APYTUMH MBICTSIMH, Ha3BaHHOE BaMH YHCIIO YMEHBIIUTCS IO YETHIPEX.
OTO yAMBHUTEIHHO Y3KHE TPAHMIIbI, €CIIH yYECTh J0CTAaTOYHO OOJIBIIIHE pa3Mephbl MO3ra.

CylI1ecTByeT JIMIIb HECKOJIBKO OCHOBHBIX YCIIOBHI /ISl OLIEHKH 0o0beMa orepa-
TUBHOH maMsATH. Bo-TIepBEIX, KaKIBIi 271eMEHT HH(POPMAIUN JODKECH OBITH TPEIb-
SIBJICH HAa OYCHb KOPOTKUH mepuoi (Hmopsiika HECKONbKHX CEKYH[), HHA4e OH Ie-
peiaieT B MOCTOSHHYIO aMATh. Bo-BTOPBIX, 37IeMEHTHI HH(OPMAIIUH TOJKHBI ObITh
HenpeockasyemviMy C TIO3UINHN yKe IMEIOIIerocs 3HaHus. Ecim MbI mompocum de-
JIOBEKa 3allOMHHTH YIOPSAAO0YEHHYIO T0CIIeJoBaTeIbHOCTh uncen, Harpumep 0, 5, 10,
15, 20, 25..., emy OyAeT JOCTaTOYHO 3allOMHUTH MPABUIO (POPMHUPOBAHUS MOCIEI0-
BaTEBLHOCTH, U TOTZA TTOKAKETCS, YTO OOBEM OIEpPAaTHBHOW MaMsATH Oe3rpaHudeH.
Takue MOHATHS KOTHUTHBHOW HayKH, KaK «OINEpaTUBHASI AMSTH», CO3IAHbI B XOIE
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MHOTOJICTHUX 3KCIIEPUMEHTAJIBHBIX HAOMIOACHHH, pe3yabTaThl KOTOPHIX OBLIM Ha-
CTONIBKO yOCTUTENEHBIMH, YTO MX YAAJOCh OOOONIUTH B BHC CIMHON KOHIICTIINU
(puc. 1.5).

ITonsiTrs, mogoOHBIC KOHIETIINH ONEPaTUBHON MaMATH, OKa3aJIUCh TTOJIC3HBIMH,
OJTHAKO BIIOJIHE BO3MOXKHO, YTO B OJNFDKaimieMm OymyineMm JJis TeX ke sBICHHUU Oy-
JyT HalfieHbl Oonee noaxoasie o0bscHeHUs. Bee KOHIENTyanbHble YMO3aKIIIOUe-
HUSl HOCAT B U3BECTHOW CTEIEHU IPEAINONOKUTENbHbIN Xapakrep. IIpencrasnenus
HrroToHa 0 crite TSHKEeCTH TOCTIONCTBOBAH B (PM3HMKE B TEUCHHE TPEX BEKOB, a 3aTEM
OUHINTEHH NpeanoKul HHOHM B3I Ha Te ke (axTel. HayuHble koHIENIUN — HE
Metaduzndeckne J0rMel. OHHM MOTYT OBITh IEPECMOTPEHBI B JII000I MOMEHT.

KorauTtuBHas HelipoHayka TOKE OCHOBBIBACTCS HA YMO3AKIIIOUCHHUSX IO PE3YITh-
TaTaM SMIUpPUYECKUX HabmoaeHuil. [1pu ckaHupoBaHMM MO3Ta MOTy4al0TCs U300pa-
KEHUsI, HOXOKNE Ha (PU3HUECKHE OOBEKTHI, KOTOPbIE MOKHO BUAEThH U TPOTATh, 103~
TOMY MBI IIOJTaraeM, 9TO IMEHHO TaKOBa PearbHOCTh. OIHAKO ATO JINIIb 3aMaHINBOE
3abmyxenue. Pesynbrarsl anekrposunedanorpadpun (I5T) mpeactaBisior coboit
YMO3PUTEIBHYIO OLICHKY aKTHBHOCTH MO3Ta, TaK K€ KaK U JaHHbIC (PyHKIIMOHATBHON
MarHUTHO-pe3oHaHcHO#M Tomorpaduu (GMPT), MO3UTPOHHON IMHCCHOHHON TOMO-
rpaduu (ITT) u APyrUX HCCICAOBAHUH COBPEMEHHBIMU BBICOKOTEXHHYHBIMU METO-
namu (6sok 1.1). lake npu peructTpanuy akTHBHOCTH MHAWBHYaJIbHBIX HEHPOHOB
MBI TIOJTydaeM KPOIICYHBIH yJacTOK pa3psia COMHCTBCHHOW KIIETKH U3 JCCATKOB

KorHutmBHas
KoHuenuusa

Pabouas
namsitb

\
VRN
/ |
/ \ \
/ |
/ / \ \
KoHuenTyanbHble |
YMO3aK/04EHMS / / \ \
/ / | \ \
/ / [ \ \
Amnupuyeckre / / | \ \
HaGnioneHms 742 742 7+-2 7H-2  TH-2
ymcna cnoBa aeneHna  BuUanmMble My3blKaJibHblE
nOBeAeHMe LLKabl anua HOTbI
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Puc. 1.5. KoranTHBHBIE KOHIIETIIIMA OCHOBAHBI Ha CHCTEMAaTHUECKUX HAONIOMEHUSX 3a I0-
BeneHreM. Hampumep, KOHIENIus «pabodeil maMsTu» He BO3HHUKJIA B TOTOBOM BHE. Takoro
pozia Ui CO3PEBAIOT B PE3yJIbTaTe MHOTOJIETHHUX HCCIICIOBAaHUH, KOT/Ia yMO3aKIIIOUEHUE MO-
KET CTaTh 00bsicHeHHeM MHOrux (aktoB. KoHuemnius paboueil namsTu ObLia MpeayiokKeHa
B 1974 r. mocne AByX NECATHICTHN M3y4YeHUsl KpaTKoBpeMeHHOW nmamstu. Celvac 3To mpe-
CTaBJIEHHE PACIIUPHIOCH U OXBATHIBAET 3pUTEIBHOE, BEpOAIBbHOE U IPYTHE BUIBI BOCTIPUSATHS



Ilcuxuka 1 MO3r 33

Bnok 1.1. NMpuXusHeHHble UccrneaoBaHUA Mo3ra

JecsaTb—aBaanaTh JIET Ha3a/l caMa MBICIIb O BO3MOXKHOCTH HAOI0IaTh paboTy KHUBOTO MO3-
ra Ka3ajach HeBepOsSTHOH. [ pemenus TpynHenei 3a1aqi perucTpaiu akTHBHOCTH
MO3ra ObLIM MPUBJICUSHBI METONBI (PU3UKU U MOJIEKYISIPHOIN Ouoioruu. B umeane meton
JIOJKEH MOHHUTOPHUPOBATh JECATKM MUJUIMAPJOB HEHPOHOB, PETUCTPUPYS AKTUBHOCTH
K)KIOH KIETKH THICSYU pa3 B ceKyHay. Kpome Toro, HEoOXOAMMO OTCIEKHBATh HEMpe-
PBIBHOE TMHAMAYECKOE B3aUMOJECHCTBHE MEITKUX M KPYITHBIX TPYIIT HEHPOHOB, B KOTOPOM
YYaCTBYIOT TPHJUIMOHBI MEKHEHPOHHBIX CBsi3ell. [10 aHaIoruum — HaeanbHBIH CIyTHUK-
IIMUOH, KOTOPBIXA BPAaIIaeTCcsl IO OKOJIO3eMHOM OpOuTe, JOMKEH ObLI ObI BUACTH KaXKIIOTO
YeI0BeKa M PErUCTPUPOBATH AUHAMHUKY OTHOIICHHH MEXAY OTACIbHBIMU JTHYHOCTAMH H
IpyNIaMy, OT CeMeH 10 LeNbIX Halui.

Takoro uaeanbHOro MeTona HeT. Hamm 3HaHUS O MO3re — 9TO CBOETO poja KOIax U3
MHOXeCTBa ()parMEeHTOB TOJIOBOJIOMKH, COOPAHHBIX B MPABIOMOA0OHYIO IIETOCTHYIO Kap-
tuHy. OJJHaKO 00yMBIBAaHNE COBEPIICHHOTO METOIa HAOIIOAEHH S IIOMOTaeT MOHSTh, K Ka-
KHM MapamMeTpam HaM CIeYeT CTPEMHTHCSL.

TexHOJOTHS BU3yaln3aliyi MO3ra 00ecreynia MpopbiB B KOTHUTHBHON HefpoHayke Oaro-
Japs N0OaBIEHHIO HOBBIX (DaKTOB K pe3ynbraraM, HMOJYYEHHBIM paHee METOJaMU KOTHHU-
THBHOH NCUXOJIOTHH, ICUXO(U3UKH, TOBEJEHIECKOTO 00yCIOBIUBaHMS, (DyHIaMEHTaIbHOMI
Helipoouooruu. J{o MOsBIEHHs 3TOM TEXHOIOTHH HAIIM 3HAHHS OCHOBBIBAINCH HA PE3YIlb-
Tarax SKCIIEPHMEHTOB HA JKMBOTHBIX M OTPBHIBOYHBIX KIMHHYECKHX HAOMIOICHUIX 32 JIFOIb-
MM C TIOpakeHUsIMU Mo3ra. OHaKo HaOMIONEeHHS 32 OOJLHBIME C TPAaBMOW MO3Tra HE MO3BO-
JISIFOT TOTYYHTh CHCTEMATHYSCKUX JAaHHBIX; JaXe MPOCTOE OMHCAHUE MOBPEKICHUN MO3Ta
0OBIYHO OCHOBAHO Ha TIOCMEPTHOM IMATOJOT0AHATOMUYECKOM HCCIea0BaHu . [Tocie TpaBMbI
B MO3Te YacTO Pa3BUBAIOTCSI KOMIICHCATOPHBIE H3MEHEHHs, CO BPEMEHEM KIICTKU ITOTHOAI0T
1 TIPOMCXOIMT aJANTanys, TaK YTO JaHHBIC ayTOIICHH HE BCETIa OTPAXKAIOT XapakTep Io-
BPEXKICHHS HA MOMEHT YCTaHOBIICHHS THarHO3a. Pe3ynbTaThl 9KCIIEPUMEHTOB Ha )KUBOTHBIX
MO/IPa3yMEBAIOT TOMOJIOTHIO — MEXKBHIOBOE CXOJICTBO, MPH3HABAEMOE JaJIeKO HE BCEMH
yueHbIMU. HU OIMH JKHBOM OpraHi3M, KpOMe 4eI0oBeKa, He 001aaeT pedblo, a TAKKe APYyTru-
MH 0COOEHHOCTAMHU. TakuM 00pa3oM, JeATeTbHOCTh MO3ra OYeHb TPYAHO H3ydaTh.

MsHorue npo0ieMbl ObIIH pa3penIeHbl, KOTa HOsIBUIACh BOSMOKHOCTD IPHKU3HEHHOH pe-
THCTPAIMU aKTHBHOCTH MO3Ta YeJIOBEKa, BHAYalle C TIOMOLIBIO NIEKTpodHIehanorpaduu
(33I), 3arem penTreHorpadu, MO31HEE TOCPESICTBOM KOMIIBIOTEPHO TOMOTpaduu («Io-
CIIOMHON» PEeHTTeHOrpaMIEeCKOM PErHCTPAIIMH, OT IPEYECKOr0 CI0BA KTOMOCY» — CJIOW).
B HacTosiiee BpeMsi MbI pacrojiaraeM Oojiee ueM JIEeCSITKOM METOJOB, KOTOpPbIe OBICTPO
COBCPIICHCTBYIOTCH, O6CCHC‘II/IBa$I IMOBBIICHHUC TOYHOCTH U PACIIUPECHUC 06.]'IaCTI/I npume-
Henus. Haunbonee akTHBHO UCToNb3ytoTcess D3I, O3UTPOHHAS SMUCCHOHHAs ToMOTrpadust
(TI9T), maruutHO-pe3oHancHas Tomorpadus (MPT), dyukiponansuas MPT (GMPT) u
marauTHas 3Hedanorpadus (MOI'). DT u Apyrre HOBbIE METO/bI HCCICIOBAHUS pabo-
TAOIIEero MO3ra YeJI0BeKa MOJPOOHO OMUCAHBI B IIL. 4.

MUJITHAPAOB ApYyrux. HelpoHsl 00pa3yloT AeCATKH ThHICAY CBA3CH; €CTh CBEICHMUS,
9T0 00paboTKa HH(HOPMAIIMHA MOXKET OCYIIECTBISATHCS YXKE HAa YPOBHE BXOJHBIX KJle-
TOYHBIX OTPOCTKOB Helipona (nenapurtos) (Alle and Geiger, 2006). Takum o6pazom,
ANIEKTPUUYECKAsi aKTUBHOCTb MHIMBHIyaJIbHBIX HEMPOHOB — 3TO BCETO JIMIIb OYECHb
MaJICHbKHI KOMITOHEHT CJIOKHEHIIIETO TUHAMUYIECKOTO aHCaMOJIs TepeMenieHUI MO-
JICKYJ ¥ 2JIEKTPOMarHUTHBIX TIOTOKOB. HOBBIE METOABI BU3yaIU3aIMy YPE3BBIYAHO
MOJIE3HBI, HO KapTHHA pa0dOThl MO3Ta, KOTOpas CTPOUTCS Ha UX OCHOBE, TOXKE COfIep-
KHUT YMO3AKITIOUCHUS.

OpHako HaM BCE PAaBHO MPHUXOTUTCS MPHOETATh K HEKOMOPbLM JOTMYIICHHSIM —
TaKOB MPOIIECC PA3BUTHS HAYKU. DTH MOMEHTHI BAXKHO YUYUTHIBATH U OBITH TOTOBBIMH
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Pa6ouas
namMsaTb Mo3ara
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AMnupuryeckne
HabnooeHns

AKTUBHOCTb MO3ra
npw BbINOMHEHWM 3a4a4 paboyel namsaTn

Habniopatenb

Puc. 1.6. Onenka paboueil maMsaTH MO3ra IPOUCXOAUT IyTeM yMo3akiIoueHui. Pabouas na-
MSTh U3y4aeTcs MyTeM HaOJIOICHUH 3a MOBEJICHYCCKHUMHU peakiusaMu, perucrpauui GMPT,
D3I, aKTUBHOCTH WHANBHUIYAIbHBIX HEUPOHOB. KaXKApIit M3 ATHX METOIOB MMEET JOCTOMH-
CTBa U HEJIOCTATKH, HO HU OJMH M3 HUX HE CUNTAETCS «pellaronuM». B mpuHIue nokasza-
TeNX paboueil maMsATH NpU PEerucTpalii akTUBHOCTH MO3ra JOCTaTOYHO XOPOIIO COBIAJAI0T
C pe3y/ibTaraMy OLICHKHU ToBesieHHs. KOrHUTHBHAs HeWpOHayKa CTPOMUTCS Ha KOMILIEKCHBIX
JAaHHBIX, HO MbI JOJI2KHBI 6bITb TOTOBBI K Pa3jIMYHBIM TOJIKOBAHHUAM CYIICCTBYIOIINX TCOpl/lﬁ

K HX TpaHC()OpMAIIUH 110 Mepe HeOOXOTUMOCTH. B KOTHUTUBHOM HEHPOHAYKE MBI BBI-
BOJIMM YMO3AKJIIOUCHHS [0 Pe3yJibTaTaM HAOMIONEHHN 33 MOBEICHUYCCKUMHE PEaKIIy-
SIMH 1 aKTUBHOCTBIO Mo3ra (puc. 1.6). MbI He MOKEeM HEIIOCPEICTBEHHO HAOI00ANmb
BHAMAHUE» WIH OMEPATUBHYIO MaMATh». [109TOMY Tak BasKHO OIICHUBATH IIPUPOIY
(baKTOB, Ha KOTOPBIX CTPOATCA HAIK YMO3aKJIIOYCHUA.

3.4. CornacyemMocTb AaHHbIX

Kornma Mududeckuit mepBblil MeniepHbIid )KUTENb TIEPBbIM yKa3aJl Ha 3BE3/1y B HOY-
HOM HeOe, eMy BPSI JIM MMOBEPHJIM €ro COIUIeMEeHHHKH. Kakue Takue orHu B HeOe?
Bce 3nanm, yto He00 — o6uTesb 60roB. [10100HBINM CKENTHIIM3M B MOPSIKE BEIICH.
Korna I'anuneil BepBble ¢ OMOILBIO IPUMUTHUBHOIO TEJIECKONA YBHUJIEN CIIyTHUKH
IOnuTepa, HEKOTOPBIE KPUTHKHM OTKA3aJIMCh CMOTPETh Yepe3 TEeNECKOI, MOCKOIbKY
CUUTAJIM, YTO UCTUHHYIO IIPUPONY BEILEH MOXKHO YBHUIETh TOIBKO HEBOOPYKEHHBIM
rra3oM. CKENTHITN3M TIO-TIPEKHEMY SIBISICTCS HOPMOM, ITOITOMY UIsl BeprU(UKAIINT
HaOJIIOICHU B HAayKe HCIIONB3YETCs coanacyemocms OanHbix. OCHOBOIIONATAOLINE
TUIIOTE3bl KOTHUTUBHOM HEHpPOHAYKM ceiuac IPOBEPAIOTCS BHOBb U BHOBb IIyTEM
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perucTpanuy aKTUBHOCTH MHIUBUYaIbHBIX HEHPOHOB, IKCIIEPUMEHTOB HA JKHUBOT-
HbIX, D01, @MPT, M3I, orieHOK MTOBe/IcHHS B BUIC BepOATBHBIX COOOIICHUN U Bpe-
MEHH peakiuy. Hukakoe eTUHHYHOE UCCIIEIOBAHUE HE MOXKET CIY)KHTh JIOCTATOY-
HBIM 000CHOBaHHEM THUHOTE3HI. JII000e BaXXHOE yTBEPXKIACHUE TPeOyeT MOAACPKKU
MHOTUMH (pakTamu.

YacTtb 00CyKICHHS BCETa KacaeTcsl MPUPO/IbI OLIECHUBAEMOTO TTOKa3atTelis. Takoi
BOTIPOC BO3HUKAET MPUMEHHUTEIFHO K JIF0O0OMY HOBOMY MeTtoay. Ceifuac oueHb I0-
nyisiped Metox GMPT. OgHako, Kak Mbl YBUIMM Jiajiee, MPOJOIKACTCS JUCKYCCHS
0 TOM, YTO MMEHHO OLIEHUBAIOT 3TH METOABL. TO K€ caMoe MOXKHO CKa3aTh U O II0-
BEJICHUCCKOI OICHKE OMEPATHBHOW MaMsITH, O PETUCTPALUKN aKTUBHOCTH HHIMBHU-
JlyallbHBIX HeHpoHoB, D0 u T. 1.

3.5. [MaBHble OpUEHTUPbI Ha U300pPaXKEeHUAX Mo3ra

Kak COOTHOCSTCSI aKTUBHOCTh MO3Ta M KOTHHTHBHBIE MPOLECChl? YTOOBI MOSCHUTD
pe3yIbTaThl UCCICOBAHUN, O KOTOPBIX MOWAET pedb, OyAyT HMPUBCICHBI (YHKIIH-
OHaJIbHbIe M300pakeHust mMo3ra. OIHAKO MPEICTaBICHUS O AEATEIbHOCTH MO3ra
BCer/la OCHOBBIBAIOTCSI HA 3HAHUSIX AaHATOMHH, T09TOMY CHayalla paCCMOTPUM TOIO-
rpaduro mo3ra. Ha puc. 1.7 (BHH3Y) mOKa3aHO JIeBOE MOyIiapue, 6ud co6oky. Beep-
Xy — IpaBoe NOJIYLIAPUE HA CASUMMATbHOM Cpe3e MO3Ta TI0 CPeIHe! JIMHUH.

Ha u300paskeHHsIX MO3ra Clie/lyeT pa3iinyarh riaBHble OpueHTHpbI. K 0cobeHHO
B)KHBIM CPEIU HHUX OTHOCSTCS KPYIHBIC CKIaIKH KOPHI OONBIIMX MONYIIapHid —
MOBEPXHOCTHON CTPYKTYypbl Mo3ra. Camasi OoJiblliasi CKJIajKa, PacrojiOKeHHas 110
CpelHel JIMHUK MEX/Ty MPABbIM U JICBBIM ITOIYIIAPUSIMH, HA3bIBACTCSI TPOIOIBHOM
wenbto (fissura longitudinalis). Cnenyromast Oonblnas ckiagka MPOXOIHUT MO OOKO-
BOM 4aCTH MO3ra I10J] yIJIOM K Cpe/THEl JINHUM U Ha3bIBaeTCs JaTepabHON 60po3/0it
(sulcus lateralis). Ona otaessieT BUCOYHYIO JOJIO OT OCTAILHON YaCTH KOPhI MO3Ta.
[MTockonbKy BUCOYHAS JI0JIsl BCETIa KyKa3bIBACT» B HAMIPABJICHUH 1J1a3a, 0 HEl jerye
BCETO OIIPEJIeNIUTh, B KAKYI0 CTOPOHY oOpariieH Mo3r. Koryia Bl cMOTpuTe Ha H300pa-
JKEHHE MO3Ta, Cpa3y UIIUTE BUCOYHYIO JIOJIO.

Emie o/iMH BaXKHBINH OPUEHTHP — MO30JUCTOE Teo (Corpus callosum), miotHsiit
MY4YOK HEPBHBIX BOJIOKOH B BHJIE MOCTa, COEIMHSIOIIETO MPaBOe M JICBOE TIOJyIIIa-
pusi. Ha puc. 1.7 (BBepxy) MO30JIMCTOE TEJIO BBINISANT KAaK M30THYTasi CTPYKTYpa,
KOTOpasi HAYMHACTCS 1OJ JIOOHOH KOpOii, TIOBOPAYMBACT KBEPXY, IOTOM K 3aTBUIKY
Y 3aKaHYMBAETCs HEMOCPECTBEHHO nepe Mo3keukoM. Ha cpese mMo3omucToe Teno
MMeEET JJIsl HEBOOPYXKEHHOTO 1J1a3a Oeliblil [[BET, IIOCKOIBKY COCTOHUT U3 MHEINHHU3H-
POBaHHBIX aKCOHOB, T. €. HEPBHBIX BOJIOKOH, MOKPBITHIX OCIOW JHIMTUIHONW MUCIIH-
HOBO# 000J104KOH. M030sIHCTOE TENO (T. €. KIIOTHOE», KTBEPIOE») MOIYUMUIO CBOE
Ha3BaHKe Onarojiapsi TOMy BIEYATIICHHIO, KOTOPOE BO3HHUKIIO y MEPBBIX aHATOMOB,
0003HAYUBIIUX OCHOBHBIC CTPYKTYPBI MO3ra. OT0 0Opa3oBaHue ObLIO OTKPHITO HA
JIOCTaTOYHO PaHHEM JTalle, IOTOMY YTO €ro JITKO 00HAPYKHUTh, OCTOPOKHO pa3/IBH-
HyB [Ba nonymapust. Ha puc. 1.9 nokasaH Kiiaccu4ecKkuii pUCyHOK BEJTHKOTO XYI0K-
HUKa dmoxu Bospoxnenus Turmana, wumocTparopa nepBoi moapoOHONH KHUTH 110
aHaTOMUH, KOTOpYIo Hanucan Anapeac Bezanuii.

W HaxoHer, MOCJIEAHUI OpUEHTHP — IeHTpanbHas 6oposma (Sulcus centralis)
MEXKy 3a/IHE MOJIOBUHON MO3ra U JIOOHOH JoJieil. 3aHsist 001acTh KOPbI OOJBIIIX
nonyurapuii obecreynBaeT MPEeUMYIIECTBEHHO CEHCOPHbIC (YHKIUH U COACPKUT
LIEHTPBI 3PUTENBHOM, TPOCTPAHCTBEHHOM, CIIyXOBOM, COMaTUYECKON YyBCTBHUTEIIb-
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Bupa mo3ra Ha muacarmttanbHOM cpese

MosonucTtoe Teno

Tanamyc
(npaBas YacTb)

Mo3axeuok

LleHTpanbHasa 6oposna
(pasoensieT Kopy Ha NepeaHion

Bug mosra c6oky 1 3aIHIOI0 YaCTN)

MpedpoHTanbHas |

hons 3artbinoyHas

nons

JlaTepanbHas Wwenb
(paspensieT BUCOYHYIO
N TEMEHHYIO A0/N)

Puc. 1.7. Bun Mo3ra cOOKy M Ha CaruTTajbHOM Cpe3e. Beepxy: caruTTallbHBIN cpe3 10 cpel-
HEH JIMHUK MO3Ta, TIpaBoe Mojymapue. Buuzy: Buj cOOKy, eBoe noiyrrapue. CieBa — Te-
penHss yacTh Mo3ra, cnpaBa — 3agHssl. [lokazaHbel npedpoHTanbHast, BUCOYHAs, TEeMEHHAs,
3aThUIOYHAsI 10U U Mo3xedoK. (Memounuxk: Drake et al., 2005.)

HOCTH, TOT/Ia KaK B JIOOHOM KOpE HAXOJSATCS IBUTATEIILHBIC M KOTHUTHBHBIC ICHTPHI.
LenTpanbHast 60po3aa CIY>KUT YETKOW TPaHUIEH MEXTY BXOJHBIMHU U BBIXOJAHBIMH

00IacTIMH KOPBI.
UYToOBl COPUEHTUPOBATHCS, HY)KHO HAHTH Ha H300pa)KEHUH MO3Ta IPEKIC BCETO

OTHU TPU TJIIaBHBIC CKJIaJKH.



Ilcuxuka 1 MO3r 37

Puc. 1.8. Tpu 0CHOBHBIE IIIIOCKOCTU CPE30B
Mo3ra. Beepxy. caruTTalbHBIN Cpe3 MO3ra,
T. €. Ccpe3 IO BEPTUKAJIbHOM IUIOCKOCTH OT
JOOHOW JONM K3aau 10 KoHIa Mmosra. Ecim
Takoll cpe3 IPOXOAUT IO CPEIHEH JIMHUU
MO3ra MEXAY IByMs HOJIYLIApUSMH, OH Ha-
3BIBACTCSA CPEOUHHLIM casummanvruim. Ilo-
cepedune. TOPHU3OHTANIBHBIM Cpe3 Mo3ra.
Bnusy: xopoHambHBIN cpe3 (ero IIOCKOCTh
MIPOXOJIUT uYepe3 Kpas BooOpakaeMoil Kopo-
Hbl). (CHHOHHMBI 3THX TEPMUHOB OyIyT MpH-
BEJICHBI B 1. 5.)

BemecTBo KOpBI pacmpocTpaHsercs BIIyOb KaXKIOTo Momymiapus mosra. llo-
CKOJIBKY CJIOXHBIH TPEXMEpPHBIH OOBEKT TPYJHO BOCIPUHHMMATH, BOCIONBL3YHTECH
puc. 1.8, Ha KOTOPOM TOKa3aHbI TPU IJIOCKOCTH CPe30B. I TaBHbIE TOJIM MO3ra U JIpy-
THe BaXHBIC OTIENBI HEOOXOANMO 3HATH TOYHO TaK XK€, KAK BBl IOMHUTE HAa3BAHUS
KOHTHHEHTOB Ha reorpaduueckoil kapre. Ha mporsokeHnu Bcell KHUTH MBI Oyznem
paccka3bplBaTh 00 HCCIEOBAHUSAX CTPYKTYp MO3ra, COOTHOCS 3TU AAHHBIC C MPEA-
CTaBJICHUSIMH O KOTHUTHUBHOH JICATEIFHOCTH YeJIOBeKa. 3HAHUE Tomorpadgun Mosra
TIOMOYKET HHTEPIPETHPOBATh Pe3yIbTaThl HEHPOBHU3YaIH3aIHH.

4.0. HemHOro ncrtopum n npoaosKalLw,aaca AUCKyccus

Wnest 0 ToM, 4TO MO3I — HMCTOYHHUK HAIIMX MEPEKUBAHHM, BO3HUKIIA OUYEHb JIaBHO;
I'mnmokpar BeickasbiBasicst 00 3Tom puMepHo 2500 neT Hazaa. OnHaKo TIIATEbHbIC
HCCIICIOBAHMsI MO3Ta M HAKOTIICHHE (DAKTOB HAYAITUCh TOJIBKO B 310Xy Bo3poskaeHusl.
B 1543 . Aunpeac Bezanmii, anatom n3 AHTBEpIICHA, BIIEPBbIC OMyOINKOBAJ MOJI-
pOOHBIN amiiac opraHu3Ma 4ejioBeKa, BKIIroUas croma Mo3r. /o 3Toro BpemeHu 1iep-
KOBb M TOCYIaPCTBO CUMTAJIH MPECTYIICHUEM MTPOU3BOIUTH MIOCMEPTHOE BCKPBITHE.
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Puc. 1.9. Bsepxy: Aunpeac Beszanuii aeMoHCTpHpyeT npenapar pyku (Ipeaiedbe U KUCTD).
benbruiicknii Bpad Besannit (1514-1564) coBepuimi 1epeBOpOT B TPAJUIMOHHOM IPEIO-
JIABaHMM aHATOMMH, NPOU3BOs IIOCMEPTHBIC BCKPBITHS UYeJIOBeYeCKuX Tel. Ha pucyHke on
n300pakeH TTOKA3bIBAIOIINM MPErapaT KUCTH U TpeAriedbs. [ Hero Taxast JeMOHCTpPaIus
ObLTa 0COOCHHO BayKHA B CBSI3H C MPEICTABICHUEM O PO 00KECTBEHHOM PYKH B MEPCKHX JIe-
nax. Besanmii onmposepr ocHOBaHHEII Ha OubnelickoM ckazanun 00 Aname u EBe mu¢ o Tom,
YTO y >KCHIIMHBI HAa OJHO PeOpPO MEHBILE, YEM Y MYXKUMHBI. BCKPBHITUS UEIOBEUECKUX Tell
B TO BpeMsl HE IPOM3BOAMINCE,  TOYHBIC 3apPUCOBKH ObUIH penkocThio. B 1543 1. Besanuii
OITyOJNMKOBAJ CBOIO KHHTY O HOBBIX JJAHHBIX [0 @aHATOMUH TMOJ Ha3BaHUeM «O CTpOeHUH de-
JIOBEYECKOTO Tejia». B ToM ke roay nosiBuiach kHura Korepuuka «OoOpaiieHne HeOeCHBIX
Tem», KoTopast TI0-HOBOMY IpescTaBmiia CONHETHYIO cHCTeMy. Tpymbl 000MX yYeHBIX MOINTy-
YUY LIUPOKYIO0 U3BECTHOCTbB, IOPSIMO OOCYKAANIUCh U SBUJIUCH BEXaMU B UCTOPUU HAyKU.
Hemounux: Masquelet, 1986. Brusy: depHUIIbHbIC 3apUCOBKH OTKPBITON TIOBEPXHOCTH MO3-
ra; aBTOPCTBO NMPUIKCHIBAaeTCs TUIMaHy. DTH WITIOCTPALUU B KJIaccuYeckoi kuure Bezamus
M0 aHATOMHUM O0OBEANHAIOT UCKYCCTBO M HayKy. OOpaTUM BHUMAaHHE, YTO HA TPABOM PHCYHKE
JIBa TIOTyMIAPH Pa3ABUHYTH M MEXTy HUMH BHIHO MO3OJIUCTOE TETI0 — 00pa30BaHHUE, KOTO-
poe CoenMHSET J[Ba MONyMAPHs B cOCTONT mpuMepHO n3 100 MiTH HepBHBIX BoOKOH. [TepBbre
aHATOMBI XapaKTEPU30BaIIU 3Ty CTPYKTYPY KaK IUIOTHYIO, HIIM MO30JIHCTYIO, TKAaHb — OTCIOZA
JaTHHCKOEe HaszBanue corpus callosum (moszomucroe teno). (Memounux: Squire et al., 2003.)
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CmycTs cToseTie 3HaMeHUTast KapTuHa PemOpanaTa « Ypok anaromun goktopa Tyms-
ma» MOKAa3bIBAET, C KAKMM M3yMJICHHEM Bpadll PacCMaTpUBAIOT IMOAPOOHOCTH CTPO-
enus yenoeueckoro tena (puc. 1.1). Tpumepno toraa xe (1490-1510) Jleonapmo
Jla BuHum crenan 3apucoBku 4epena u Tena yenoBeka. JIroasm snoxu Bo3poxaeHus
OBLII CBOMCTBEH MHTEPEC KO BCEM IPOSBICHUSM YEJIOBEUYECKOW MPUPOJBI; B OOIICH
atMocdepe J10003HATEILHOCTH MOMBITKH MOHSATh YCTPOHCTBO MO3ra CTaHOBMIJIMCH
0oJsiee HACTOMYMBBIMH.

CoBpeMEHHBIE HCCIIEIOBAHUS YXOIAT CBOMMH KOPHSIMHU TITyOOKO B HcTopuio. Ha-
yka 0 noBezieHun Bo3HuKiIa B XIX B. OnHako Havajao nmogpoOHOTo U3y4eHUs: MO3ra
COBIIaJA€T C UCTOKaMM COBPEMEHHOM Hayku B 310Xy EBponelickoro Bozpoxaenus,
¢ nosieiienueM TpynoB ['anwies, Konepruka, Hetorona u Jlekapra. B 1665 r. Heroton
MPOBOIUT CBOM JKCIICPHMEHTHI C MPU3MAaMH, JKEJasl TIOHITh MPUPOLY BOCIPHUITHUS
nBera. B 1600-¢ rr. JIeBeHTyK U IpyrHe yueHble H300pEeTal0T CBETOBOH MHUKPOCKOII,
onaronaps yemy B XIX—XX B. Cantbsiro Pamon-u-Kaxai cienair cBOu OTKPBITHS OT-
HOCHUTEIILHO CBOWMCTB HEPBHBIX KIICTOK.

HcTopus Hayku MOKa3bIBaeT, 4TO YeM OOJbIlIe MbI 3HAEM, TEM SICHEE HaM BHUJIHBI
3aKOHOMEPHOCTH IMOJTy4eHHBIX (hakToB. Takoro pojaa 0000meH s OyayT IpeacTaBie-
HBI Ha IPOTSDKCHUU BCCU KHUTH.

CBs13b BO3HUKHOBEHUS HAyKH O MO3T€ C 3110X01 Bo3pokieHust oueBH/1Ha U B HAIlIE
BpeMs. B 0CHOBE TepMHHOB IO aHATOMUH MO3Ta JISKAT TOHITHS Ha JIATHHCKOM SI3BI-
K€ — MEXKTyHAPOIHOM si3bIKe HayKu. Ml 10 cux nop o6o3unagaem onu (lobes) koper
mo3sra (cortex cerebri) marunckumu Haszanusmu: lobus occipitalis, |. temporalis,
I. parietalis, . frontalis (3arsu10uHast, BHCOYHAsS, TEMEHHasl, JIOOHAsI JOJH COOTBET-
cTBeHHO). TTOCKOJIBbKY paHHHUE HCCIIE0OBAHUS IIPOBOIMIMCH HEBOOPYKEHHBIM TIIA30M
WIH C MOMOIIBIO MPOCTHIX YBEIWYHUTEIBHBIX KOHCTPYKIMH, OOJBIIMHCTBO CTPYK-
Typ TOJyYaldH Ha3BaHUE WCXONS M3 MEPBOTO 3pUTEIBHOrO BredaTieHus. Otcioma
BO3HHUKIIM Takue TepMmuHbI, Kak thalamus — «uepror», amygdala — «munmams»,
COItex — «HapyXHbIH CJI0M» U T. 1. B Ha3BaHUAX IPAKTUYECKU BCEX CTPYKTYp MO3ra
UCTIONB3YIOTCS OOBIICHHBIC JIATHHCKHE CIO0Ba. MBI Oy/eM yITIOMHHATH TPOUCXOKIe-
HHUE KaKJ0r0 HOBOTO TEPMHUHA, IIOCKOJIBKY ATO [TOMOTaeT YCBOUTD TOHSTHS.

Mosr 4enoBeka pa3BUBAJICS, HAYMHASL C €r0 3a4aTKOB Y JPEBHUX MIICKONHTAO-
nmx, Ha npotskeHnn Oonee yeM 200 mutH JieT. OH yCTpPOEH OYEHb CIIOKHO, B TOM
YHCJIe er0 YacTH, KOTOPHIC BUIHBI HEBOOPYKCHHBIM TIa30M. MHOTHE MOKOJICHUS
yUCHBIX BHECJIH CBO# BKJIaJ B ero musydenue. Hanpumep, Pene Hdexapr (puc. 1.10),
KOTOPBIN TeTeph N3BECTEH TIAaBHBIM 00pa30M KaK MareMaTuk B Griiocod, BMECTE C
TeM ObLJI BHUMATEIBHBIM HCClenoBaTesieM Mo3ra. OIHO M3 CBOMX 3aMEYaTelIbHBIX
HaOJIOJICHHIA OH CJIeJIall, KOTa B3sI 1v1a3 ObIKa, OOHAKMII TOBEPXHOCThH IUIOTHOH Oe-
70t 06oouku (CKIepbl), YAaduB TKaHb C BHYTPEHHEH CTOPOHBI [NIA3HOTO SI0JIOKA,
Y TI0Ka3aJl, YTO CBET, POXOIALIMNA Yepe3 XPYCTAIUK I1a3a, MPOoeLUpyeTcs Ha Oeyto
CKJIepyY, KaK Ha 9KpaH; MPUOIHU3HB ITIa3HOE S0JI0KO K OCBEIICHHOMY OOBEKTY, MOKHO
OBUTO YBUAETH MPOCKINIO N300pakeHUs. MHOTHE JIFOAH YIUBISUIACH, YTO 3PHTEINb-
HBIH CTUMYJI IIPOCIIMPOBAJICS HA 33 JHIOI0 CTCHKY IIa3a B [IEPEBEPHYTOM MOJIOKCHUU
(Bepx u HU3 MeHsUTMCh MecTamHu). JlekapT cymell J0Ka3aTh, YTO 3TO OObSCHSETCS
OTITHYECKUMHU CBOMCTBAMH XPYCTAITHKA .

* Jlo cux 1Op MHOTHE JIFOIH HE MOHMMAIOT, II0YeMY MbI BOCIIPHHUMAEM 3PHUTEIIbHBIC OOBEKTHI HE B Iepe-
BEPHYTOM BHJIE, T. €. HE TaK, KaK N300pakeHHe MpoerupyeTcst Ha cerdarky. Kak Obl BbI OTBETHIIM Ha 3TOT
BOIIpOC?
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3AX04 BOCXo.
MonsipHas
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Famma BopoHa Famma BopoHa
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lOxHbIN KpecT n Anbda LieHTaBpa IOxHbIN KpecT BocxoamT
B 3eHUTe B Anbda LleHTaspe

OXxHbIN KpecT
B 3eHUTE

Beicmmii ypoBeHb penieHus 3a1ad. MUKpOHE3UiCKas HaBUralMs — IPUMEP YPe3BbIYaiiHO
CJIOKHOTO ISl YCIIEITHOM peann3aluy MpakTUYEeCKoro onbita. Eciu Obl HE 3TOT HAaBBIK, TO
JKUTEITH OCTPOBOB THXOro oxeaHa He MOIIM Obl OCYIIECTBJIATh HABUTALMIO HAa MaJICHbKUX
Cy[HaxX, ITyTelIECTBOBATh OT OCTPOBA K OCTPOBY, IPOILIbIBAS COTHU MUJIb, KaK OHHU JICJIAIOT
B TEGUCHHE HECKOIBKHMX ThHICSY JieT. 3BE3AHbIH Kommac (66epxy) sIBISETCST M300peTeHHeM
OKEaHUICKUX MopeIIaBaTenell, KOTopble NPUICPKUBAIUCH OLPEIEICHHOIO HAIlpaBICHUS
IUIABAHUS, U3MEPsIsl Yrod BOCXOMSINUX U 3aXOAAIIMX 3BE3[ B HOUHOM HeOe OTHOCUTENBHO
IMonspHoii 3Be31bl. BriCOKUH ypoBeHb 3HaHUII 110 HABUrALUK pa3padaThIBAJICS, COXPaHSICS
u nepenasaics. Kanos ¢ GanancupoM — oueHb 3()HEKTUBHBIN c1oco0 MepenBIKeHUS Ha
JUTMHHBIE UCTAHIIUH, HO BPSA T 6€30TacHbIH.
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VY genoBeka pelIeHne 3a1ad OCyIECTBISECTCS ABYMsI CIIOCO0aMH, SKCIUTHIUTHBIM
W UMIDIMOUTHBIM. ODTH JIBa BapUaHTa 3HAYUTENBFHO PA3IMYalOTCs. DKCIUIMIUTHOE
MBIIIJICHUE COACPIKUT YETKUC, OCO3HABACMBIC KOHCYHBIC U TPOMEKYTOYHBIC LEJIN U
TOYHO ONpeJeNIeHHbIE Iary JJIsl TOTO, YTOOBI MPUITH OT Ha4adbHON TOYKH K perre-
HUI0. B KauecTBe npuMepa U3 NOBCEAHEBHOW )KU3HU MOXKHO MPUBECTH YMCTBEHHBII
apu(pMETHUCCKUI cUeT. DKCIUMIUTHOE MBIIUICHHE TpeOyeT Oosee 3HAIUTEIBFHOTO
KOHTPOJISL CO CTOPOHBI BBICIINX OTAEIOB MO3Ta, MOBHIIIEHHOW YMCTBEHHOH Harpys-
K1, OoJiee 4acToro NPHUBJICUSHUSI CO3HAHMS U OoJiee MIMPOKOTO BOBJICUEHHUS KOPKO-
BBIX 00acTel Mo3ra.

B ormume oT 3TOr0 MMIUTHIMTHOE PUHATHE PEeNIeHHs MOXKeT ObITh Oosee mpu-
BBIYHBIM, TaK KaK Mbl 00ydaeMcsi U ycBauBaeM OOJIBIIOE YHMCIIO HABHIKOB C Hadasa
’ku3HU. Takue HaBBIKH I10 TMOUCKY 1 NPUHATHIO PCIICHUA 6J13FOI[apﬂ TIpaKTHUKE CTa-
HOBSTCS 00JIee UCKYCHBIMH, HMIUTMIUTHBIMU (HE OCO3HABAacMBIMH) M aBTOMaTHYe-
ckuMH. [IprMepoM MOXKeT CITy)KHTh TOHHUMaHHE 3TOTO HAIMCAHHOTO MPEIIoKEeHHS
WJIH JIOTHYECKOE 3aBepIICHHE 03ByYHBACMOT0 MPEAJIOKEHHUsI, KOIZIa MBI YKE MOXKEM
CKa3aTbh, KaKWe CJIOBA JIOJDKHBI OBITH B KOHIE. VIMIUIMIINTHOE TPHHATHE pEIICHUS
TpeOyeT MEHBIIEro KOHTPOJISL CO CTOPOHBI HCIIOIHUTENILHBIX OT/IENIOB 110 CPABHEHUIO
C OKCIUIMOUTHBIM BapHaHTOM, MCHBIICTO MPHUBJICUCHUSA CO3HAHUA, MEHBIICH yYM-
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CTBEHHOH Harpy3K{ M MEHBIIIETO BOBJICUCHNUS KOPKOBBIX obnacteil. C apyroit cropo-
HbI, TAHHBIN BUJI PEIICHUS 3a]a4 B OOJIbIICH CTEIIEHU 3aBUCUT OT JOJITOBPEMEHHOM
MaMATH U XOPOIIUX MPAKTUYECKUX HaBBIKOB. OUeHb 4acTO HESIBHOMU 1IEeJbI0 00yue-
HUS SIBJIICTCS TIEPEBO SKCIUTMITUTHOTO MTPUHATHUS PEIICHUS B IMILTHIIUTHOE.

B obmacTu MBIIIIICHAST IPOJOIDKAETCS] HCTOPHIESCKHUN CIIOP MEXKIY JIOKATBHBIMH
U pacnpeneneHHbIMU QyHKIUsIMA Mo3Ta. C MOMOIIBIO METOAOB BU3YyaIU3allMd MBI
oOHapyKuBaeM ropasio OOJIbIIe JOKaJIbHBIX 00JIACTEH U MPOLECCOB, YeM PaHBIIIE.
B cBsI3M ¢ 9THM HaM MOXET ITOKa3aThCs, YTO TEOPHS JIOKATH3aHOHU3MA (PYHKITHI
MO3ra BBIMTPBIBAET 3TOT CIOP, HO 3TOro (eie) He ciydmnock. HecMoTps Ha TO 4TO
Oosee MaJICHBKHE M CHEIN(HUYHBIC YIACTKH MO3Ta MOTYT OBITh HCCIICIOBAHBI, TOKa-
3aTeNbCTBA IIMPOKOTO PACIPEIeICHHsI POLECCOB JI0 CHX MOp O4eBHHBI (cM. 1. 9).
B cBsI31 ¢ 3TUM HEKOTOpbIE TEOPETUKHU PA3padaThIBAIOT MOAETH, KOTOPbIC BKIIOYAIOT
B ce0s JIOKANIM3aIlMOHHBIM U paclpeaeiIeHHBIN TOIXOMbI K MIPOCKTUPOBAHUIO HEH-
POHHBIX CETeil.

NEPCNEKTUBbI KOTHUTUBHOW HAYKMU

I'IpomBoanoe BHUMaHMe n HenocpeacTBeHHasdA NamMATb

Jlrobast 3a/1a4a, KOTOPYO MbI ITBITAEMCSI PEIIUTD B HAIIIECH 10-
BCEIHEBHOMN JKU3HM, CO3MAET CIPOC Ha MPOU3BOIBLHOE BHH-
MaHHe — B 4eM MBI 0T/IaeM ce0e OTUeT, — a TakKe Ha 00beM
HETOCPEACTBEHHOHN maMsaTH. Takxke oT Hac Tpedyercs KOH-
TPOJMPOBaTh, Ha 4eM c(OKycHpoBaTh BHUMaHHE. HelbcoH
KoBaH MOCBSTHII CBOIO YCIICIITHYIO Kapbepy M3yYSHHUIO TUX
«OTpaHUYCHHBIX EMKOCTHBIX CBOMCTBY» YEJIOBEUECKOr0 MO3Ta
BMECTEC C UX ITOCTOAHHBIMH B3aHMOZ[eﬁCTBPI?IMPI C OT'POMHBIM
XpaHumuieM gonroBpeMernoi mamsatu (puc. 10.1 u 10.2).
Puc. 10.1. Hemscon 1lo cimoBam KoBaHa, «TO, 9TO CIIy)KHT IJTaBHBIM €MKOCTHBIM
Kosau (Nelson Cowan), ~OrpaHuYeHHeM pabouei MaMsTH..., OYCHb TECHO CBSI3AHO C
KaHIWIAT HayK, paKyip- —COACPIKAHHEM CO3HATCIBHOH MCUXMYCCKOH IEATENbHOCTH

TET IICHUXOJOIHMYCCKHUX (2008) .

HayK, Vunepcurer [IPOM3BONIBHOE BHUMAHME, COINACHO HccienoBaHusM Ko-
Muccypn, KomymGus, BaHa, eiie Oojee OrpaHHYCHO, YeM paHee CYMTAIOCH ICH-
CILIA xonoramu. [Ipu THIaTETHEHOM NPOBENCHWH SKCHEPHMEHTOB

C MCKJIOYEHHEM BO3MOKHOCTU MBICIEHHOTO TIOBTOPEHHUS U
IPYIITHPOBKH MPEIMETOB 00BEM MPOU3BOJIIBHOTO BHHUMAHUS COKPAIIAETCS JI0 YEThIPEX
1 MeHee 00bekToB. COIIACHO K€ TPAJUIMOHHBIM B3IVISIaM HEIIOCPEICTBCHHAS IAMSITh
MOXET COXPaHATb «CEMb IUIKOC UK MUHYC JIBa» Pa3JIMYHBIX O6’beKTa, HO DTO CIIpaBCa-
JIMBO TOJBKO MPH MX MBICICHHOM TOBTOPEHUH YeJOBEKOM. ECITH HCIBITYEMBIX MPOCAT
MPOU3HOCHTD TIOCIEIOBATEIBHOCTS 3ByKOB «the... the... the» mms mpemorsparierus
MEPEYUCIIEHNUS] 3aTIOMUHAEMBIX MIPEIMETOB, 00BEM MAMSTH Cpa3y MajaeT JIO YEThIPeX.
OrpaHuYCHHE MAMATH YETHIPbMS 00BEKTAMH aCCOLUUPYIOT C YUaCTHEM 3a]HEH TeMeH-
HOM KOPBI B 9TOM MPOLIECCE, OHAKO JI0 CHX MOP MPOIOJIKAETCSI CIIOP O MO3TOBOM OCHOBE
Ol"paHI/l‘{eHHOﬁ €MKOCTH ITaMsTH.

«Marmu4eckoe YrCIo YeThIPe» SIBISAETCS JOCTATOYHO CTAOUIIBHBIM U1 00BEKTOB PA3HOTO
THIIA — YKCEl, KOPOTKUX CIIOB, POCTBIX 3BYKOB, 3PUTENHHBIX 00BEKTOB U T. 1. KoBau
CUMTAET, YTO 3TO MPHUMEHUMO Kak Jisi aOCTPAKTHBIX TOHATHHN, TaK M JUIs TIEPIENTHB-
HBIX COOBITHH, 00pa30B U BHyTpeHHEH peur. JJist TOro 4ro0bl MBICIICHHO CIIOXKHUTH JBA
YUCIIa, MbI JIOJDKHBI HA HECKOJIBKO CEKYHJI, [IOKa MBI [IPOU3BOIMM BBIYHCIICHUE CyMMBI,
3a€pKaTb UX B IaMATH. 21)15[ TOHMMAaHus CMbIC/Ia JJIMHHOTO NPCAJIOKCHHUS 4YCJIOBCKY
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Mogzenb BCTPOEHHbIX NPOLECCOB

LleHTpanbHbI NCNOMHUTENBHbIN

JonrospemeHHoe
XpaHeHue

Bxon, Pokyc MoBTOpeHve

—_ 4%. BHUMAHUA

AKTVMB/MPOBaHHasA NamsiTh
(kpaTkoBpeMeHHoe
XpaHeHue)

Pwuc. 10.2. KorautusHsiii icuxonor Hemscon KoBau npenmonaraet, 4To HETIOCPEICTBEH-
Has MaMsATh MOXKET OBbITh NPENCTaBICHA KaK aKTUBHPOBAaHHAS YacTh JOJITOBPEMEHHOM.
Hampumep, MpicIEHHOE TOBTOPEHHE CIIOB AKTUBHPYET CYIIECTBYIOIINI CIIOBapHBIN 3amac
B JUTUTEIBHO XPAaHUMOM 3HAHUHM SI3bIKA. JIH0OONbIMHO, Umo 0718 COXpaHeHus 6 00n2ospe-
MEHHOU NAMAMU HOBbIX ACCOYUAYUTI MENCOY YIHCE UZBECMHBIMU DNIEMEHMAMU He00X00UMA
00HO8peMmeHHas hoxycuposka na Hux enumarnusi. OueHb BAXKHO BOCIPUHUMATH HETTOCPE/I-
CTBEHHYIO IMaMATh U KOHIIEHTPUPOBAaHNE BHUMAHWS, BHyTPEHHEE MIOBTOPSHHUE U JAPYTHE
KOMITOHEHTBI «paboueii mamsitu» (PI1) Kak OCTOSHHO CYIECTBYOIINE ACTICKTHI HOPMAJIb-
HOW KOTHUTHUBHOH JieITeNbHOCTH. TakuM 00pazoM, snemeHTsl PIT MOryT ObITh 4aCTUYHO
3anMcTBOBaHbl K3 JIBII, u BHyTpeHH:S pedb MOXKET 3alpOCTO MCIOJIb30BaTh MO3TOBBIE
BO3MOXKHOCTH «BHeITHEH peun». (Memounux: Nelson Cowan, u3 JTHYHOMN MepenucK. )

HEOOXOIMMO COXPAaHUTh €ro MEPBYIO YaCTh B HEMOCPEICTBEHHON AMSTH JIJIsl TOTO, YTO-
OBl MOCTHYB CMBICT BTOPOH 9acTH. [IpeamnecTsyromniee NpeaiokeHNE CITy>KUT OTIHYHBIM
MPUMEPOM ITOTO siBiIeHHsI. OTHAKO CYMIECTBYIOT JaHHbBIE O KOTMPOBAHUH Ka)KIOTO 3Ha-
YUMOTO KyCKa JJIHMHHOTO MPEIUIOKEHHS B CEMAaHTHUECKYIO eHHUILY, Harmpumep (pasbl
«J1ns moHMMaHMA CMBICTA JUTMHHOTO MPEATIOKEHUs» ... JII011M O4eHb UCKYCHBI B CEMaH-
TUYECKOM KOJUPOBAHUKM MH(POPMAIMH U3-32 [TOCTOSHHOW TPEHUPOBKU IPH IOIMBITKAX
MOHATh CKa3aHHOE TpH oOIeHnH. Mbl cTapaemcs rnpeoOpa3oBarh ClIOBa B CMBICH TaK
OBICTPO, KaK MBI 3TO MOXKEM.

IIpobnema 3akmodaeTcsi B TOM, KaK HAMJIyYIIAM 00pa3oM UCIIOIb30BaTh OrpaHHYCHHEIE
pecypchl, ¢ KOTOPBIMH MBI pOIMINCE. OHAM M3 TTOJXOMOB CIY)KUT MBICIEHHOE MOBTO-
peHue nocienoBaresibHOCTH yrces. C TpeHUPOBKOW Tpeiesn Halel pabodeit mamMsaTv 1o-
BBIIIACTCS JI0 TPAUIIMOHHOTO CEMb IUTIOC WIIM MUHYC JiBa 00beKkTa». Ho B aTOM ciiyyae
MBI YK€ HUCIIOJIb3YEM KaK IPOU3BOJIbHOC BHUMAHUE, TaK U €EMKOCTh HCHOCpC}ICTBCHHOﬁ
MaMSTH A7l BHYTPEHHEH Pedd U MBICIIEHHOTO TTOBTOPA.

MBI Tarxke MOKEM CHU3HTH 3allOJTHEHUE HEMOCPEICTBEHHON MaMsTH, HAIlHCaB 3aMETKY
WUTH BBIJIETISISE TIPeUIoKeH e B KHUTe. HO MMChbMEHHOCTD SIBJISETCS OTHOCHTENHHO HEelaB-
HUM H300peTeHHEM YesloBeKa, He CUMTas TaKue BO3MOXKHOCTH, KaK ayJAHO- WU BHJEO-
3anucy. /10 BO3ZHMKHOBEHHS NMHUCHbMEHHOCTH YEJIOBEYECTBO BCE PABHO OBUIO CIIOCOOHO
K PELICHHIO CIIOKHBIX 3aJ1a4, B YeM MbI yOeKJaeMcsl Ha IPUMEPax KyJbTyp, KOTOpbIC HE
HCTIOB3YIOT THChMO. OHH OMUPAIOTCS Ha CBOIO JTOJATOBpeMeHHyto mamsth (JIBIT), MHe-
MOHHMYECKYIO CXeMY H TIIATeIHHO BBIPaOOTaHHbIE 3HAHUS 00 yCTpoWCTBe Mupa. MHoOrHe
KYJBTYpBI UCIIONB3YIOT TaKUE PEUeBBIE CXeMbl, KAK CTHXOTBOPHBIE PHTMBI WU AJTHTE-
paluuu, MEJIOIUYHBINA HAIleB MJIM CTUXOTBOPHBIH 1m1ar. IMeHHO MO3TOMY MajleHbKHE J1eTH
JIETKO BBIYYHMBAIOT aJI()aBUT IMOCPEICTBOM MECHH. DTO SBISETCS HEIJIOXUM CIIOCOOOM Oc-
BOUTH U aHATOMUIO MO3Ta.

13



14 Inasa 10

YeJl0OBEK MOXKET peuaTh 3aJa41 Mpyu NOMOIIXW MPOU3BOJILHOIO BHUMAaHUA U HENOCPEI-
CTBEHHOH MaMSATH NIPH YCIOBUH HCIIOIb30BAHMUS UX COBMECTHO C OTPOMHBIMH OHOIHO-
TeKaMH JTONTOBPEMEHHON mamsTu. Kakmoe mpouynTaHHOE BaMU CIIOBO 3a/IEHCTBYET Ha
KOPOTKOE BpeMsI HEMHOTO PECYpCOB OIPAaHUYEHHOTO MPOU3BOIBHOIO BHUMAHUS, HO TOT
(axrt, uto BbI 3HaeTe 0kos10 100 000 cioB 1 UX 3HAUSHMS, TIO3BOJISIET 00pabaThBaTh 0OIb-
e «OJIOKU CI0B», a He IPOCTO 6eCCMBICTICHHbIE BCIIECKU U OyJIbKaHbE 3BYKOB.

Yacts JIBII, 3aneiicTBoBaHHOMN B TeKyLIUX mpolieccax, KoBaH Ha3blBaeT akTUBHOW MaMsi-
ThI0. Bo BpeMst urenus JanHoro maparpada Baia akTHBHAsSI TAMATh COREPKUT HHGOpMa-
MO O TOM, YTO BBl OCBOMJIU U3 9TOM IVIaBBI, & TAKKE BCE aHAJIOTMIHBIC 3HAHUS U3 APYTUX
nucTOYHUKOB. Kak y aBTOpOB, BCe Halle CTpeMJICHHE HAIllpaBJICHO HA TOMBITKU CBS3aTh
Hay4HbIE (PAKThl CO 3HAHUEM, KOTOPOE CTYICHTBI MOTYT HATPSIMYO UCIIOTb30BATb.
KoBaH yka3bIBaeT Ha CyIIECTBOBAaHHE KaK BPEMEHHOI'O, TaK M €MKOCTHOTO Ipexaena. 13
puc. 10.2 BuaHO, 4TO HOKYC BHUMAHUS, B KOTOPOM HAXOAATCSI OCO3HABAEMbIEC B HACTOS-
M MOMEHT COOBITHS, UMEET EMKOCTHOM Ipe/e. B mpOoTHBOIOIOKHOCTE 3TOMY, «aK-
THBHAS MamMATh» (cM. prc. 10.2) MOKET MMETh BpEMEHHOM TIpesied, T. €. HCUe3arh CO Bpe-
MeHeM. Harmpumep, pu cOCPeOTOUCHUN BHUMaHHS Ha YTEHUH 3TOTO TPENIOKEHHUS BBl
MOJKETE 3aMETUTH ITOCTEIIEHHOE 3a0bIBAaHNE €T0 Yepe3 HECKOIBKO CEKyHI.

CornacHo npefosioxennsiM KoBaHa, TaHHas cicTeMa ¢ OrpaHUYCHHBIMU BO3MOXKHOCTS-
MH Ha CaMOM JIeJIe MOXKET UMETh 00a U3 3THX JIBYX MPEIEIIOB, B 3aBUCHMOCTH OT (okyca
BHMMaHus. Eciu MBI HacTpanBaeM y3kuil GOoKyc BHUMaHHS, TO TOJIBKO OIMH OOBEKT MO-
JKET OBITh CO3HATENBHO BOCIIPHHSAT, HO NPH MIXPOKOM (DOKYCe MOTYT OBITH BOCIIPHHSTHI
JI0 YeTHIpeX pa3nYHbIX 00beKTOB. Kak M3BEeCTHO, Takas cxema padoTaeT JuIs 3peHUsL.
3puTenbHOe BHUMAHNE KOHIICHTPUPYETCSI UITH HET Ha Pa3NIMYHbIX JIETANSAX, U MbI MOYKEM
HaOJII0NaTh, KAK B MO3Te aKTHBHPYIOTCS IIEPEKPHIBAONIUECS 00IaCTH KOPBI ITPU B3aUMO-
JICHCTBHHU NPOLIECCOB KOHTPOJIS HaJl 3pUTEIbHBIM BHUMAHUEM U JIBIDKeHHEM a3 (r1. 8).
Takum 006pa3oM, 3puTeIbHOE BHUMAHHE U ABMKEHHMS 7143 MOIVIM COBMECTHO Pa3BUBATHCS
B IIPOIIECCE IBOIOIMHI MTO3BOHOYHBIX )KUBOTHBIX. CXOKHUI CKPBITHIA «IIOTEHIHA YBEIH-
YEeHUs] BHUMAHUS», BO3MOXKHO, DBOJIIOIIMOHUPOBAII BMECTE ¢ U3MEHEHUEM (DOKYCHPOBKH
B 3aBHCHUMOCTH OT HHTCHCHBHOCTH CBETa. JTa FMIIOTE3a, 110 KpallHel Mepe, MOXKET ObITh
HPOBEpEHa MPH NMOMOIIM COBPEMEHHBIX METOJIOB BU3yalM3aluy padoTsl Mo3ra (Cowan,
2008).

Ha HekoTopbie BOIPOCHI JI0 CHX TOP HET OJHO3HAYHOro oTBeta. Hanpumep, OGepayap u
buankosa (Oberauer, Bialkova, 2009) cunTarot, 9T0 CymIeCTBYET CO3HATEIBHBIN (HOKYC
BHIMAaHWSI, HAIIEJIEHHBIA TOJILKO HA ONUH OOBEKT, HApsIy C «BHEUIHEH IpaHuIeld», B KO-
TOPOH comepKaTcsi OT TPEX 10 MATH 00beKToB. Ho maHHOE HecomIacoBaHUE B IIPECITh-
HOM YHCJIC BOCIPHHIMAEMBIX 0OBEKTOB HE SIBIISICTCS CYIICCTBCHHBIM.

Y3K0€ TOPIIBIIIKO B OTOKE MBICICHHON HH(OPMALMK CHIBHO BIMSAET Ha MPOLEcChl 00y-
YEeHUsI ¥ peIeHus 3a1a4. JIroau pa3nnyarorcst Mex 1ty co00i ClIOCOOHOCTSIMU HAITPABIISTH
U ynepkuBath (HOKyC BHUMaHHs, ITHOPUPOBATh OTBIIEKAIONINE COOBITHS U MPOIOIDKATH
BBITIOJHSATD CIOKHOE 3aJlaHHe. DTH Passinuus KOPPEIUPYIOT ¢ TAaKUMH WHIUBHUIYalb-
HBIMH OCOOCHHOCTSIMH KOTHUTHBHOM JESTENLHOCTH, KaK OOIINI ypOBEHb MHTEIUICKTA,
YIOPCTBO M BpeMsl, HEOOXOANMOE JUIsi BOSHUKHOBEHHs peakiuu. Kpome Toro, oHu pas-
BHBAIOTCSI [IPECKA3yeMbIM 00pa30M B TCUCHUE KU3HU.

Xandopa, Kosan n Duaproc (Halford, Cowan and Andrews, 2007) BbIIBHHYIH TIpe/-
TMIOJIOXKEHHE O CYLIECTBOBAHUM 0COOOW CBSI3M MEXIY padoueil maMsAThIO M JIOTHUESCKHM
MBIIIIICHHEM, Kak B 3aj1a4e «Poiapu u momennnkm» (2007; http://en.wikipedia.org/wiki/
Knights_and_Knaves). 3aia4a mpo peiiiapeii 1 MOLIIEHHUKOB MOXKET OBbITh pellieHa pac-
npejeneHneM eMeHToB (A u B) B rpynms! (pIapu WK MOIICHHUKH).

EmxocTHOM npenen 11 pabouei mamMsTé U MBIIUICHHS! MOKET OBITh COOTHECEH C YHCIIOM
CBsI3eH B siueiKax KOOPIMHATHON CETKH MITK B3aUMOCBs3el. Pabouast maMsTh orpaHuucHa
MPUOIU3UTENHFHO YETHIPbMS aKTHBHBIMH OOBEKTAaMH, TOT/IAa KaK 00pa3bl MPH JIOTUIECKOM
MBIIUICHUN JTUMATHPOBAHBI YETHIPHMSI B3aUMOCBSI3aHHBIMH TIEPEMEHHBIMH.
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1.0. Pab6ouyasa namaTtb

B mmpokom cMmbiciie TepMuH «pabodast mamsate» (PII) o3Ha4aeT maMsTh sl MpHU-
HATHS PEHICHUH, peur u MbinuieHus (m1. 2). Pabodas maMsteh — 3T0 «HA0Op yM-
CTBEHHBIX MPOIIECCOB MO YACPKAHUIO JINMHUTHPOBAHHOTO 00BheMa HH()OPMAITH BO
BPEMEHHO JOCTYIHOM COCTOSIHMU AJISI 00€CHCUeHUs] KOTHUTUBHON JEATEIbHOCTH»
(Cowan et al., 2005). Pabouast mamsaTh HaM HEOOXOIMMA TIPH BHIMTOJHEHUH apupme-
TUYECKHUX OINEepalui, U MOAAEp KaHUs pa3roBopa M Ul pPelleHHs 3aJadd 1o I0-
UCKY IMyTH: KaKMM 00pa3oM OTCIOZa s MOTY JONTH A0 foMa? Bel HE MoXeTe MOHATh
CMBICTIa TPEIOKCHNS, KOTOpOE BBl ceifuac umTaere, 6e3 CymecTBOBaHUS Habopa
CJIOB, UJI€H U CUHTAKCHCa B ONIEPATUBHOM MaMsATH.

Korma Mel 1ymaem Haj kakoi-HUOYAb 3a7a4eii, MbI TIOCTOSHHO MOJIb3yeMCSI BHY-
TpPEeHHEH PEeUbI0 M 3pUTEIBHO-IIPOCTPAHCTBCHHBIMU 00pa3aMH, TeM CaMBbIM HaIrpas-
IS BHUMaHUE Ha TO, YTO B JaHHBII MOMEHT UMeeT NepBOCTeNneHHoe 3HaueHue. Kak
ObUTO HAMUCAHO B 1. 8, BHUMaHUE 00eCNeYnBaeT BOCIPUATHE HAMH CCHCOPHOM UH-
(hopmaru, BHyTpeHHEH peun u (popMUpoBaHKE MPOrpaMMBbI JeiicTBus. 1 HakoHerr,
TO, O YeM MBI [yMaeM B HACTOSALIMHA MOMEHT, B3aUMOJEHCTBYET C TEM, YTO MBI yxkKe
3HaeM — C BOCIIOMHHAHUSIMH, 3HAHUSIMU ¥ HABBIKAMH B JIOJITOBPEMEHHOHN MaMsITH.
Kaxnoe nBuxeHune a3, KOTOpoe Bbl COBEPIIAETE, OCHOBAHO HA AJIUTEIbHO IIPAKTHU-
KyeMoM HaBbike (cM. 1. 9). Takum 00pa3oM, BCe COCTABHbBIC YACTH CXEMbI Ha PHC.
10.3 BOBJIEKAIOTCA B IPOIIECCHI MBIIIIJICHUS U PEIICHUS 3a/1a4.

VYIUBHUTENBHBIM SBISETCS TO, YTO OOJIBIIIAs YaCTh JAHHOH ITTaBBI BOBCE HE O IIBET-
HBIX y4acTKaX CXEMBbl, a O PsiJie CePhIX MPSIMOYTOJIbHUKOB BHU3Y pPUCYHKa. LIBeTHbIe
OJ0KM OTpakaroT aKTUBHBIE MPOIECCHI, T€, YTO TPEOYIOT HEHPOHAIBHBIX 3aJIMOB U
HMHTErpauuu oTBeToB. Ho OHM OYEHb YacTO UMEIOT CXOIHbIE IIYTH, KaK U IPeAbIay-
e TIPOLECCH, KOTOPBIE K 3TOMY MOMEHTY yXe C(HOPMHUPOBAIH YCTOHYHMBEIC CBS3U
HEepoHHBIX ceTeil. McciienoBanus ¢ BU3yaln3alueil MO3rOBOM aKTUBHOCTH MOTYT
HE ITOKA3bIBATh TAKUE yCTONUMBBIC 00Pa30BaHMs, TaK KaK OHH 3aKOIUPOBAHBI B CHIIC
B3aMMOJICHCTBUSI MKy HeipoHamu. CrenoBaTenibHO, MeTOMbI, Moao0HBIe (GMPT,
MOTYT TPEJCTABIATh B MEHBIIEM KOJIMUYECTBE O0BEM JOJITOBPEMEHHO XPAaHMMBIX
3HAHUH.

1.1. Pabouyas namaTb NepekpbiBaeTcs C BHUMaHUEM,
0CO3HaHHbIMUW COOBLITUSMU U ANMU30AUNYECKUMU
BOCMOMUHAHUSAMMU

BKCHepI/IMeHTI)I B OCHOBHOM HaICJICHBI Ha Pa3aCJICHUC pa60qel71 ITaMsATH U CXOXKHX
mporeccos. Hamprmep, B HEKOTOPBIX SKCIEPUMEHTaX Ha pab0dyI0 TaMATh Ha KOIIIKax
WM 00€3bsSHaX PErHCTPUPYIOT aKTHBHOCTH OJIMHOYHBIX HEHPOHOB B Ipe(pOHTAIIb-
HOH KOpe B 3a/1auax ¢ OTCPOYCHHBIM BBIOOPOM IO 00pasiry. B aTux skcnepumenTax
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Puc. 10.3. OyHkipoHambHasI cXeMa mpolecca petieHus 3aaauu. Pabouas namsts (PII) mo-
CTOSIHHO BOBJIeUeHa B pernenne 3aaa4d. Ogaaxo PII Takyke momoraet uCmonbp30BaTh COXpaHEeH-
HYIO paHee HHPOPMAIIHIO, TAKYIO Kak Ha0Op CJIOB POIHOTO SI3bIKA M UX CMBICI, HA0Op MPUBBI-
YeK U MOTOPHBIX HABBIKOB, a TAK)KE 3HAYUTEILHOTO KOJTMYECTBA BAPUAHTOB MaMSITH, KOTOPhIE
[T0Ka3aHbl B CEPBIX OJIOKaX BHU3Y PUCYHKa

KHBOTHOMY TIPEIBSBIAIOT CTUMYI, 3aT€M MOCTIC HCUE3HOBEHHSI CTUMYJIa CIICTyeT Te-
PHOJ O’KUIaHUS, TT0 OKOHYaHUN KOTOPOTO OHO JIOJDKHO YKa3aTh 3aIIOMHEHHBIH CTH-
MyJ cpeau psiia Apyrux. PacmpocTpaHeHHbIE JaHHBIE MOKA3bIBAIOT, YTO HEHPOHBI
MPOJOIDKAIOT PA3PsLKATHCS BO BPEMsI IIEPHO/A 3aICPIKKH, UTO HHTEPIIPETHPYETCS HC-
ClIeIOBaTeIIIMU KaK pabodast TaMsATh, C TOMOIIBIO KOTOPOH )KHBOTHOE JIEPIKHUT B yMe
IIPEABSBICHHBIH CTUMYJI, TIOKA 5KJET BO3MOKHOCTH COBEPIIUTH TpeOyemoe AeiCTBHE
(Goldman-Rakic, 1995, cm. 1. 9). CenekTuBHOE BHUMAHUE BBISIBISICTCS Ha JIFOMSX B
Cllydae HaJIM4HsA JBYyX KOHKYPHPYIOIIMX CEHCOPHBIX BX0#0B. Co3HaTeNbHas KOTHU-
THBHAs! ACSTEILHOCTD CPABHUBACT CO3HATENIBHBIC (O KOTOPHIX HCIBITYEMBIC TAIOT OT-
4eT) u Oecco3HaTenbHble (0€3 0TYeTa) CTUMYIIBI IIPU TIOMOIIX YKCIEPHUMEHTATBHBIX
METOIHMK C HECOBIAJCHUEM H300paxkeHusl Ha ceTyarke (cM. m1. 6 u 8). Mzyuenue
IIPOIIECCOB M3BJIEUCHUS 3MU30AMYECCKON MaMITH MOXKET BKJIIOUATh ONPOC UCIBITY-
eMBIX 00 WX BUepamrHeM obexne. Vcmonb3ys yciaoBuUs U TOYHOTO CPaBHEHHMS, MBI
00HapyXHUBacM, UTO «3arOparOTCs» pa3HbIe y4yacTKU Mo3ra. HoBbIe 1 TOCTOBEpHBIC
3HAHMS 9aCTO MOIYYAIOT P MOMOIIN OMHCAHHBIX METOAHUK.

B 10 xe Bpems Ha puc. 10.4 n 10.5 mokazana obmmpHas akTHBanys (GpOHTATEHBIX
1 TEMEHHBIX o0JlacTel KOpbI TOJIOBHOTO MO3Ta BO BPEM:I BHITIOTHEHHS YETHIPEX 3a1a4d
Ha BBISBJICHHE MPOLECCOB, KOTOPbIE OOBIUHO OTAECNSIOT APYT OT Apyra: pabouei ma-
MSITH, BHUMAHHS, N3BJICUCHNS SMH30IMUCCKON MaMsITH U OCO3HAHHOTO BOCIIPUSTHS.
Ilepeceuenne obnacTeit orpoMHoe. JTO HE 3HAYMT, YTO JTAHHBIE TPOIECCH UMEIOT
OIMHAKOBOE TeopeTnueckoe o0ocHoBaHME. OHUM MOTYT OBITH Pa3eieHbl SKCIEPHU-
MEHTANBHBIMH MeTogaMu. OJHaKO He CIeayeT 3a0bIBaTh, YTO MO3T IIPOJOIIKALT pado-
TaTh HE3aBUCHMO OT TOTO, KaKHe SKCIIEPUMEHTHI MBI pazpadarsiBaeM. B nanHoi raBe



MbIn1eHne U COCOGHOCTh peliaTh 3a1a4u

17

Puc. 10.4. IIpennonoxutenbuble odnacty, orBevatomue 3a PIT. O6nactu Mo3ra, 00ObIMHO BO-
BJIeUEHHBIE B mporecchl obpaszosanus PIT. (Memounux: Schneider and Chein, 2003.)

JleBoe

a BHumanune

6 Paboyasa namMaTb

r CosHaTeslbHOe BOCnpuaTne

Mpasoe Puc. 10.5. IlepexpbiBaromuecs

00J1acTH MO3ra, OTBETCTBCHHBIC 32
PII, cenexTuBHOE BHHMMAaHHUE, U3-
BJICYCHHE aBTOOMOrpaduuecKux
BOCIIOMHHAHHH W CO3HATEIBHOE
BOCHpHATHE. JTOT PHCYHOK CXe-
MaTH4YeCKH MOKa3bIBaeT OOIIUp-
HYI0 aKTHBAaIMIO (POHTATBHBIX
U TEMEHHBIX 00JacTedl Mo3ra BO
BpeMsSI UYETHIPEX PAa3HbIX AaKTHB-
HOCTEH MO3ra, KOTOpbIe OOBIYHO
oTAeNnsAT Apyr ot apyra: PII,
BHUMaHHE, W3BJICUCHUE OIH30-
JMYECKOH TNaMsATH M OCO3HaH-
Hoe Bocnpusarue. CyiecTByer
3HAYUTEIILHOE NIepeKpBIBaHNE
aKTHUBHBIX 0ONacTeil, U MO3TOMY
COBEpIICHHO HE OYEBHIHO, HYTO
JAHHBIC MPOLECCHl MOTYT OBITh
pasneneHsl. BHumManue = Bbljene-
Hue ctumyna, PI1 = orcpouenHsIit
BBIOOp, CO3HATENIBLHOE BOCHPUS-
THE = CpaBHEHHE BUIUMOTO 00B-
eKTa C HEOCO3HAaBaeMBIM, H3BIIE-
YEeHUE JMU30ANYECKON MaMsATH =
0CO3HaHHE aBTOOHOIpaUuECcKOro
COOBITHS, W3BJICYCHHOIO U3 Ia-
MATH. B TO Bpems kak TH 4eTbI-
pe aKTHBHOCTH MO3Ta OTAEISIOT
IpYT OT Apyra B OKCIIEPUMEHTAX,
OHU MMEIOT MHOXECTBO MEPEKPhI-
BAIOIIUXCS CBOKCTB. (Mcmounux:

Naghavi and Nyberg, 2005.)



18 Inasa 10

MBI Oy/ieM HCHONB30BaTh TEPMHH «padodasi MaMATh» MPH PACCMOTPEHUH CO3HATEIb-
HOU 1 Oecco3HaTEeNbHON KOTHUTHBHOU NESITENFHOCTH, BOCTIPHATHS M JOJITOBPEMEH-
HOU MaMsITH. BOJIBIIMHCTBO aKTHBHBIX CTOPOH paboueil maMsaTH TPeOyIOT CO3HAHUS U
SIBJISIFOTCS TPOM3BOJILHBIMU. TakiM 00pa3oM, ObIIO BBICKA3aHO PENOI0KEHHE, YTO
(YHKIINU TacCHBHON paboyell maMsATH MOTYT HaXOAUTHCS O KOHTPOJIEM TaKUX CO-
3HATENBHBIX/TPOU3BOJIBHBIX MPOLECCOB, KaK MEPLENTHBHBINA BXOJ, U3BJICUCHHE, 110-
BTOpCHHE, IITAHUPOBaHKe NeicTBUS U OTBeTHBIC peaknnu (Baars u Franklin, 2003).
[Ipenensr paboueli maMsATH CO3MABATIH IS YEIIOBEUSCTBA HEMAJIO TPYAHOCTEH 110
n300peTeHns U pacnpocTpaHeHus MMcbMeHHOCTH. CeroHs Mbl MOXKeM Habpocarh
3aMETKH Ha JJUCTe OyMard Wik IIOCMOTpeTh HHpopmMarmio o Murepuery. Ho B mepu-
OJI HEOJINTa HUKTO HE MOT HAIMCATh CIIHCOK IPOIYKTOB TIepe]] Ha9aIoM OXOTHI FITH
cOopom numu. BeposTHO, IMEHHO TI03TOMY HCIIOIb3yeMbIe S3bIKH COJepKaT MHOTO
MIPUCTIOCOOICHHI U TPUEMOB ISl YIIAKOBBIBaHHUS OOJIBIIOTO 0ObeMa HH(pOpMaIiu B
HeOOoJbIe OJIOKU: TPEIJIOKEHHUS, CIIOBa, (pa3bl, MOTOBOPKH, UMCHA HapHIIATEIb-
HBIE, IMEHa COOCTBEHHBIE 1 MECTOMMEHHUS, BCE M3 KOTOPBIX MOXKHO PacCMaTpHUBaTh
kak ykasarenu u HaromuHanus (puc. 10.6). MbI Takke KOHIICHTpHUPYeM OOMBIION
o0beM 3HaHuii B BujIe abcTpakimii U kiaccupurannonusix cxem (6ox 10.1). Bois-

Teopwus pasyma

MamsaTtb

BHumaHne

Mbiwnenne

YBenuyeHne akTMBHOCTU B MOKOE

Mpouecchbl, cooTHOCALLMECS
¢ camumu coboin

y=60

Pwuc. 10.6. Hekoropble yuacTKu JIOOHOW KOPBI, 3a/IHCTBOBAHHBIC B BHICIIMX MBICITHTEIBHBIX
npoueccax. JJoOHble 1oy TaKke HeOOXOAMMBI TS IPOJBUHYTHIX HABBIKOB, IPOCTUPAIONIHX-
Cs1 OT BO3MOYKHOCTH ITOHUMATh HAMEPEHUS IPYTHX JIIOJEH 10 pacCyKIAEeHHH, BOOOpaKeHHs U
CaMOIIO3HaHMSI. DTH JIOOHBIE IPOLIECCHI TIOCTOSHHO HAXOASATCS BO B3aUMOJEHCTBUY C TIPOIIeC-
CaM¥ B 33JIHUX U MOIKOPKOBBIX o0nactsix mosra. (Memounuk: Wicker et al., 2003.)
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I1ast 9acTh HAIIETO CIOBAPHOTO 3aI1aca COCTOUT U3 MOAOOHBIX SIPIBIKOB. CIOBapHBIil
3arac eCTECTBEHHBIX SI3BIKOB — COKPOBHUIIHHIIA OJJOKOB 3HAUNMOI HH(OPMAIIIH, CO-
OpaHHbIX MO BIUSIHUEM KyIbTYpsI (cM. 1. 11).

Kaxxaprit 610k MOXET yKa3bIBaTh Ha JOCTATOYHO O0JbIION 00beM 3HaHMS. B naH-
HOW KHHUTE CIIOBO «MO3T» MOYKET CIYKHTBH CBS3bI0O MEXKIY BCEM TEM, UTO BaM H3-
BECTHO B KOTHUTUBHOH HelpoHayke. OOpalasch K 3HaHUIO TIOCPEICTBOM KOPOTKUX
SIPITBIKOB, MBI MOYKEM ONTHMHU3UPOBATh HAIIM KOTHUTUBHBIC OTPAHUYCHUS.

2.0. 3kcnaMuMTHOE pelLueHuve 3apaud

Beun onucanst (Unterrainer, Owen, 2006) oCHOBHBIE yCIOBHS SKCIUIUIIUTHOTO Pe-
LICHHS 3a/1ad.

B magane o0bekTy TpeOyercsi co3maTh MBICICHHOE MPEICTABICHUE O TEKYyIICH
CUTyaluu M nenu. Jlajnee 3Tu mpesncTaBlIeHns JOJDKHBI OBITh CBA3aHBI ITyTEM Olpe-
JieJIeHHs], Kakue TpeOyeTcs COBePLINTh NCHCTBUS JUISi M3MEHEHHUS TEKYIIEro IoJo-
JKCHUS B IeeBoe. TakuM 00pa3oM, 3a/1ada UMEET TPU OCHOBHBIC XapaKTePUCTUKH:
1) HaganpHas cTamus, WIK CTaaus, HA KOTOPOil 0OBEKT OmpenesseT HadalbHbIe yC-
JIOBUSI; 2) CTaJusl LS, WIH CTaJus PEIICHHUs], KOTOPYIO OOBEKT MBbITACTCS JOCTHYB;
3) maru, KOTopbie 0OBEKT HPEANPUHUMAET JUIsl TPAaHCHOPMAIMH HAYATBHOTO COCTO-
SHHS B TpeOyeMoe, KOTOpOe N3HAaYambHO MOXKET ObITh HeoueBHAHBIM (Sternberg and
Ben-Zeev, 2001).

Pemenne 3amaum MOXKHO MPEACTaBUTH KaK MMOWCK ITYTH Yepe3 JTaOHPHHT MOUeK
6b100pa MEXKTY BOSMOXKHBIMH NPOMENHCYMOYHbIMU YelsiMU K KOHEYHOH 11enu. B cran-
JIAPTHOI TOJIOBOJIOMKE MOl Ha3BaHWEM «XaHOMCKasi OallHs» MpPEeIbsBISIOT 33/1auy,
Kak moka3aHo Ha puc. 10.7. Llens TomoOBOJOMKH — TIepeMeIIeHHe TPeX KOJel B
KpaliHee IpaBoe NOJIOKEHHE W PACIIOIOKEHHE UX B TOW K€ MOCIIEN0BaTEIbHOCTH,
Kak ObUTO BHawaje. DTH ACHCTBHS TPEOYIOT COCTABICHUS MPOMEKYTOUHBIX IIETCH.
CxeMy BO3MOXKHBIX BAPHAHTOB Ha3bIBAIOT npocmpancmeom 3aoaqu (puc. 10.9). He-
KOTOpast OCIIEI0BATeILHOCTD JACHCTBUN BEJIET K NPABMIIBHOMY PEIICHHIO 3a/1a4H, B

" L
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Puc. 10.7. Xanotickas 6amust. [lewmc (Shallice, 1982) ucrons30Bai ronoBoioMKy Mo Ha-
3BaHueM «Oamnu JIOHTOHA» (MK «XaHOMCKas GallHs») VISl JUArHOCTUPOBAHHUSI TOBPEXKIE-
HUH (DPOHTANBHBIX OTJEJIOB IOJOBHOIO Mo3ra. B 3amaue Tpebyercs nmepemernars Koiblia 1o-
CJICZIOBATEINILHO 0 OTHOMY JI0 COBIAJICHHSI ¢ (PUHAILHON CXeMOM. YPOBEHB CIIOKHOCTH 3TON
3araJiKi MOJKeT M3MEHSTHCS, KaK MOKa3aHo B IIPaBOi MOJIOBUHE PUCYHKA. 3a1a4u ¢ OaIHsAMU
CTaHIAPTH3UPOBAJIH JUIsl KIIMHUYECKUX UCIIBITAaHUH, H B Pe3ylibrare ObUIO MPOBEJECHO 0O0Jb-
110€ KOJIMYECTBO HccinenoBaHuid. Hannyre MHCTPYKIMK COCTaBIIATH [UIaH JISHCTBUH yTydia-
€T BBIIOJIHEHHE Y JIIOAEH C HEMOBPEKACHHBIMU JTOOHBIMU 001ACTAMU KOPBI TOJIOBHOTO MO3ra.
(Acmounux: Miller and Wallis, u3 Squire et al., 2003.)
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Brnok 10.1. Kakum o6pa3om npodreccuoHarbHble LWaxMaTUCTbl UCNONb3YIOT U3-
BEeCTHble UrPOBbIe NO3ULMUK

CneuuanbHaa NaMmsaTb ANA WaxXMaTHbIX NO3ULMIA

Bornblias 4acTh TOro, 4TO M3BECTHO O MPO(ECCHOHATBHOM KOMIICTCHIIMH, OTHOCHTCS K pPa-
6otam Jle I'pota (De Groot, 1946), Yeiiza u Caiimona (Chase, Simon, 1973). BeisBienue
CYILECTBOBAHMS YETKUX PA3IMUYMi B BHIIOJIHEHUU 3a[a4d HA MaMATh, BKJIIOYAIOIIEH Kpa-
TKOBPEMEHHOE NPEIBSIBICHHE IAXMATHBIX ITO3UIHH, B3SITHIX 3 TYPHUPHBIX U, Y HTPOKOB
Pa3HOTO YPOBHS CTAJIO OJHUM M3 HEOLEHHUMBIX BKIIAJI0B, KoTophie crnernain Jle [por. OObraHO
WTPOKU YPOBHS MacTepa CIOPTa M BBILIIE MOT'YT BOCIIPOU3BECTH MPABUIBHO BCE PACTIONONKE-
Hue Quryp, Toraa Kak dosee cabble MaXMaTHCTBI CIIPABISIOTCS ropasio xyxe (puc. 10.8).
Opnnaxo Yeit3s u CaiitMOH He OOHAPYKWIHM Pa3Iuuuid B 3 (HEeKTUBHOCTH BOCIIPOU3BEACHHS
CITyJalHBIX MO3UIMH y TPeX IPYMI UCTBITYeMBIX: MAaCTEPOB CIOPTA, Y MI'POKOB Kiacca
A u HOBMYKOB mpu ucmoib3oBannn momenn CHREST (Chunk Hierarchy and REtrieval
STructures — wepapxusi OIIOKOB U CTPYKTYpBI, OTBETCTBEHHBIC 3a H3BJCUCHHE). Takoe
OJIMHAKOBO IUIOXOE€ BBIMOJHEHHE 3a[a4H CO CIIyYalHBIM PACIONOKEHUEM (UTYp U BelU-
KOJICTTHOE BOCIIPOM3BEICHHUE MO3MIMH MacTepaMy CIIOPTa U IpoccMeiicTepaMH HarIs-
HO HPOMJUTIOCTPHPOBAIN HPHHIIMIL, YTO 3HAHHUE SIBISCTCS KIIFOYOM K MPO(ECCHOHAIBHON
KOMIIeTeHIIMH. JIaHHBII puMep, cTaB KJIACCHYECKUM OTKPBITHEM, IIUPOKO LUTUPYETCS B
yueOHHMKaX 110 KOTHUTHBHOM IICHXOJIOTUH U CTaThsIX HA TeMY NMPOoQecCHOHaIH3MA.
Opnnaxo pannsist Bepcust CHREST, nonydennas myrem gopadotku 1 nononsenuss MAPP
(Memory-Aided Pattern Recognizer — cpeactBo pacno3HaBaHust ATTEPHA TIOCPEACTBOM
namsity; Simon and Gilmartin, 1973), nenana npOTHBOIOIOKHBIC MPEINOIOKEHUS OT-
HOCHTEJBHO BOCIIPOM3BEICHUS CIIy4aifHOro pacroiokeHus ¢puryp. IIpu MoaenupoBaHun
urpsl B maxmatbl CHREST npoucxoaut oOyueHue Ha 0a3e mapTuii MacTepoB CIOPTa NpU

Puc. 10.8. (a) BapuaHTbl pacroiOKeHUsI
IIAXMaTHbIX (GUIYp, KOTOpbIE OOBIYHO HC-
MONB3YIOT B HCCIECHOBAHUSX MaMATH MIaxX-
MatucToB. M300paskeHHOE CiieBa pacro-
JnoxeHne (GUryp OBUIO B3STO M3 HIPOBOM
MapTHU MAacTEpOB, a CIpaBa — CIIydaiHOE
pacronoxenue GUryp, MOIyIeHHOE MyTeM
. ux nepemenmBanus. (6) Cpennee uncio (yc-
& penreno mo 13 ombitam) GUTyp, pazmerieH-
HBIX TIPABUIIFHO B COOTBETCTBUH C (QyHKIIHEH
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uAeHTU(GUKALMY KOHTYPOB (PUI'yp B pa3HbIX HOIOKEHUAX. Kak 1 ObLIO IPEernoIoKeHo,
BO3MOXHOCTb MOJICJIN 3alIOMUHATh UTPOBBIC MTO3ULHUHU yIy4dllajlach C YBEJIIMYCHUEM YHCIa
U pasMepa OmokoB. OfHAKO y MOJENH ObUIO 3apErHCTPUPOBAHO HEOOJBIIOE, HO YETKOE
YBEJIMYEHUE YHMCIIa MPABUILHOTO BOCIIPOM3BEACHUS CIy4YalHBIX MO3UIUE ¢uryp. Paz-
JIMYXs B BOCIIPOU3BEACHUU SABIIAIOTCA PE3YJIBTATOM JICTKO 00BSICHMMOrO0 MEXaHU3Ma: Y-
CTO Cily4aiiHO oOmmpHas TudPepeHInpOBaHHAS CETh ¢ OOJBINEH BEPOITHOCTHIO OyaeT
COACPIKATh TOT K€ IIATTCPH JIOKAJIH3allun (1)I/Il"yp, 4YTO U B ClIydac HCHIPOMU3BOJBbHOI'O HX
PacCIiOJIOKCHUS. MCTO,Z[I/I'{HHﬁ O630p OKCIICPUMCHTOB, B KOTOPBLIX MIaXMAaTHUCTOB IIPOCUIIN
BOCIIPOU3BECTH PACIONOKEHHE CIyJIaiiHo paccTaBieHHbIx (uryp (Gobet, Simon, 1966),
comeprkan 12 wmccienoBaHuii, B KOTOPBIX MacTepa CIIOpPTa MOKa3ajid MPEBOCXOACTBO, W
TonbKo onHy paboty (Chase, Simon, 1973), B koTopoii mpodecCHOHaIbI MOKA3aIH PE3yIThb-
TAaThbI XYK€, YEM HOBUYKH. HECMOTpﬂ Ha TO 4TO B OOJIBIIMHCTBE I/ICCJIe,HOBaHI/Iﬁ pas3ianvusa B
TOYHOCTU BOCIIPOU3BCACHUS HE ObLIN JAOCTOBCPHBIMH M3-3a HEAOCTATKA CTATUCTUYCCKUX
JaHHBIX, 3TOT 3(1)(1)6KT OTYUCTIIMBO MPOSABIIAJICA IIPU CYMMHPOBAHUU PE3YJILTATOB BCEX pa-
6ot (puc. 10.8 (6)). ToT dakT, 4TO CO31aHUE OIOKOB IEPLEITHBHON HH(YOPMALINK CO3aeT
MIPEUMYIIECTBO [UIs MPO(ECCHOHANBHBIX MIAXMATUCTOB JIAKE TIPH BOCHPOU3BEICHUH CITY-
YaliHOTO PACIOIOKEH s GUIYD, JOKA3bIBAET OOJIbIIYIO IPABOMEPHOCTE OJIOKOBBIX TEOPHH,
1 3TO TPYAHO 00BACHHUTH JUISL TeOpHﬁ, OCHOBAHHBIX Ha BbIJIAIOIINXCS 3HAHUAX UM CXEMaX
(De Groot, 1946). Bonee noapo6Ho cM. npyroii 0630p (Gobet, 1998).
INutepartypa
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TO BpeMsi kKak japyras — HeT. Ha puc. 10.10 nokazanbel 001acTé MO3ra, B 4aCTHOCTH
nopconarepanbhast npedponransHas kopa (JJJI-IIPK), akTuBHBIE BO BpeMsl perie-
HUS TOJIOBOJIOMKH O XaHOHCKOH OalHe.

Puc. 10.9. IIpocrpanctBo 3anaun. [IpocTpancTBo 3a1aun Assi XaHOMCKON OaIlIHu MOKa3bIBa-
€T BCE BO3MOXKHBIE PACKJIIa/Ibl, TOUKU BHIOOPA U ITyTH PEIICHHS
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Puc. 10.10. TopconarepanbHas TipedpoHTaIbHAS KOpA MPHU PELICHUH 3a/1a4d C OallHSMHU.
Taxwue 3a1a4¥ BBI3BIBAIOT YBEJIMUYEHHE MO3roBoi akTUBHOCTH B 1ieHTpe JJJI-TIDK, apnsromeii-
Csl KJTIOYEBOH 00aCThIO TS BBICIINX KOHTPONBHBIX QyHKuuMi. (Memounux: Unterrainer and
Owen, 2006.)

Pemenue 3amaun ¢ GamHsIMHM CKOpee MOXHO OTHECTH K TOJIOBOJIOMKAM, 4eM K
peaNbHBIM KU3HEHHBIM MpoOiieMaM. J[eWCTBUTENFHBIMU 3a/1a4aMu IS JIFONEH Mo-
T'YT CIIy’KUTb, HAIPUMEP, MMOUCK ITyTH U3 OJHOI'O MECTa B IPyTroe Yepes3 CIOKHYIO 110
penbedy U OmacHyIo TEpPUTOPHIO, TOUCK MUK U YOEXKHIIA, CTPEMIICHHE 3aIUTUTh
JEeTed U COIUIEMEHHMKOB OT OIIACHOCTEH, JKeJlaHHME COXPAHUTh B3aMMOOTHOLIEHHUs
WM CTPEMIICHHE [TPEYCIeTh B KOHKYPEHTHOU O0ph0e. JKU3HEHHBIE TPYAHOCTH OYCHb
PEAKO MOXKHO YETKO OIMCaTh, U CTABKU MOTYT OBITh OYeHb BbICOKH. HecMoTps Ha
9TO, AaXKe PEIICHNE MPOCTHIX 337a9 MOXKET IIPOAEMOHCTPHPOBATH BaXKHBIC 0COOCH-
HOCTH pealibHBIX Liesieil. Takue MoHATHS, KaK MPOMEKYTOUHbIE U KOHEUHbIE LIEJIH,
TOYKHU BHIOOpA B MPOCTPAHCTBE 3aJa4M, U3JIEPIKKU U BBITOJbI, BBISABISIOTCS BO MHO-
TUX ciIydasx. B To Bpems Kak cOCTaBJICHHE TIOJIHOTO MTPOCTPAHCTBA 33/1a41 B Pealib-
HOM KU3HU OUEHb PEIKO yaaeTcs, OAHOM U3 yJauyHbIX CTPAaTeruil ee peleHns MOXKeT
OBITh BBIJIENIEHHE B OOJIBINION 3a/1aue MPOMEKYTOYHBIX 1eJIel, KOTOpble MOXKHO OITH-
caTb TOYHO U IOJIHO.

2.1. MWMcnosHuTesbHbIV KOHTPOJIb NPU peLleHun 3apayd

Kintiie o Tom, 4TO «reHepastbl CKIIOHHBI BECTH MTPOIILTYI0 BOWHY», MOYKHO MTPHIIOKUTH
K pEelIeHUI0 MHOTHX 3ajJa4. B Hayke, Hampumep, CyliecTByeT TeHACHIINS, JaXe cpe-
JIV BBIJIAFOIINXCS YUICHBIX, KOHIICHTPHPOBATHCS TOJIBKO Ha OJTHOM OCHOBHOM TIOJIXO-
Jie, KOTOPBIi, OJTHAKO, HE Bceraa padoTaeT. SHAMEHUTHIM MPUMEPOM 3TOTO SBJISIETCS
Anp0OepT DUHIITEHH, y KOTOPOro c(hOpMUPOBAIOCH CTOMKOE HETIPHUSITHE KBAHTOBOM
TEOPHUH, HECMOTPS HA TO YTO OHA CMOIJIA OOBSICHUTH HEMOHATHIC paHee ()CHOMECHBI.
CBoumu (HUI0COPCKUME BO33PEHUSIMU DHHINTEHH OTPHUIIAT HIICIO TOTO, U4TO (hU3HKA
MOJKET OBITH O0Jiee CTATHCTUYECKOM, HEXKENU IeTepMUHUCTUYEeCKOH, 1 Oonee 30 et
MBITAJICS. HAWTH allbTePHATHBY KBAHTOBOM TEOpHH. B MCTOpUHU HayKH MOXXHO HaUTH
COTHHU MOAOOHBIX MPUMEPOB. [0 BCeil BUIUMOCTH, «3aIUKICHHOCTH» SIBIISIETCS J0-
CTaTOYHO PacHpOCTPaHEHHON TPYIHOCTHIO B PEIICHUH 3a]1a4 Y YeI0BeKa.
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