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I'1aBa 9
PeanbHbBINA MO3Tr M MOJeJIM MO3ra

Kak xe ycTrpoen mo3r?

VY Hac B rojioBe HaXOJIUTCS BEJIUKOJICITHOE YCTPOMCTBO, KOTOPOE YIIPABISET HAITUMU
NEHCTBUSMH M KaKUM-TO 00pa3oM JIaeT HaM IpeacTaBiIeHre 00 okpyskatoiiem mupe. [IpaBna, kak
omHaXIbI oTMeTUN Anad TeropuHr [ 1], BHEIIHEe OHO OO0JIbIIIE BCETO HATOMUHAET MUCKY XOJIOTHOM
oBcsiHKU! TpynHO mpeacTaBUTh, Kak CTOJb 3ayPSIIHOTO BUAA OOBEKT yMYIpsIETCS COBEPIIATh
qyJieca, Ha KOTOpbIe, KaK MbI 3HaeM, OH criocoOeH. OTHaKo mpu OJImKalIeM pacCMOTPEHUN
OKa3bIBAETCsI, YTO OH UMEET Topa3ao Oosee CI0KHOE CTPOSHUE U 3aMbICIIOBATYI0 OPTaHU3AIIHIO.

Bonbimas nokpeiTas u3BMIMHAMU (M O60JI€€ BCEro MoXoxas Ha OBCSHKY) 4acTh MO3ra,
pacIoyio’KeHHast CBEPXY, Ha3bIBAETCsI COOCTBEHHO 201068HbIM (Unu Oonbuium) moz2om. OH 4ETKO
JIeTTUTCS TTOCEepPEIMHE Ha TIPABOE U JIEBOE noayuiapus v, 0ojee yCIoBHO, B IEpeaHE-3aTHEM
HalpaBJIEHUN — Ha JIOOHYIO JIOJII0 U TPU OCTaJIbHbIE: BUCOUYHYIO, TEMEHHYIO U 3aTbUlouHy0. Eie
JTaNble ¥ HECKOJIbKO KHU3Y PAcIOJIOKEH HEOONIBIION U OKPYIIIBIM MO32#ceyoK, YeM-TO TIOXOXKUI Ha
napy ki1yOkoB mepctu. ['my0oko BHYTpH MO3ra, Kak Obl YKPBITBII UM, HAXOJUTCS LENbIA Psi
JTFOOOTIBITHBIX U CIIOKHBIX HA BUJI CTPYKTYP: BapOJIHMEB MOCT ¥ MPOAOJITOBATHIA MO3T, KOTOpPBIE
BMECTE C PEeTHKYJISIpHON (hopMmareis — 061acTbio, K KOTOPOH MbI 00paTUMCs O3/IHEE —
COCTaBJISIFOT CTBOJI MO3TI'a, @ TAK)KE TalaMycC, TUIIOTajIaMycC, TUIIO-KaMIl, MO30JIUCTOE TEJIO U €Ilie
MHOTI'0O IPYTHX, CTPaHHBIX KaK 110 BU]y, TaK M [0 Ha3BaHUSIM, YacTeH.

Bonpioit Mo3r — mipeaAMET 0c000i TOPIOCTH YEJIOBEKA U HE TOJIBKO MOTOMY, YTO OH
ABJISIETCS. CAaMOW OOJIBIION YaCThIO YEIOBEYECKOI0 MO3Ta, HO U TOTOMY, YTO IPOMOPIIUS MEXTY
ATOH YaCThIO U MO3TOM B IIEJIOM Yy Ye0geka 0O0JIbIle, YeM Y )KUBOTHBIX. (M0O3KE€UOK 4eJIOBEKA TOKE
MPEBOCXOIUT pa3MepaMu TaKOBOW y OOJIBIIMHCTBA JPYTHX KUBOTHBIX.) ['0J1I0BHON MO3T U
MO3KE€YOK UMEIOT CPAaBHUTEIILHO TOHKUI HAPYKHBIN CIIOU cepoco éeujecmea, 1oJ KOTOPbIM
PACIIOIOKEHO 3HAYUTEIHHO OOJIBIIIEE IO Macce Henoe seuecmeo. ITH 00JIACTH CEPOTO BEIIECTBA
Ha3bIBalOT, COOTBETCTBEHHO, KOPOU MOJIOBHOI'O MO3ra U KOpoi Mo3:xeuka. Cuutaercs, 4To B CEpOM
BEIIECTBE MPOUCXOJIAT Pa3INYHbIC BEIUNCIUTEIbHBIC AEHCTBUS, a O€10€ BEIECTBO, COCTOSIIIEE U3
JUIMHHBIX HEPBHBIX BOJIOKOH, OTBEYAET 3a MepeAavy CUTHAJIOB U3 OJIHOM YaCTH MO3ra B IpYTyIO.

Kaxxmoit n3 paznu4Hbix 007acTel KOPBI TOJIOBHOTO MO3Ta MPUCYIITH CBOU CHEITU(UUIECKHE
¢yHKIMU. 3pUTeNbHAS KOpa pacloyiokeHa B 3aTbUIOYHON J0J1e, MPSAMO B 3aJJHEH 4acTH MO3Ta, U
3aHMMAEeTCs BOCIIPUSATUEM U PaCO3HABAaHUEM 3PUTEIbHBIX 00pa3oB. 3a0aBHO, YTO MPHUPOIa UMEHHO
TaM peIlniIa pa3MeCTUTh HHTEPIPETATOP BU3YAIbHOW HH(POPMALINH, TT0JTy4aeMON 3pUTEIbHBIMU
opraHaMu, KOTOpble (TI0 KpaifHe Mepe, y 4eloBeKa) HaxoaaTces npsmMo crepean! Ho mpupona
BBITBOPSIET U KyJa OoJiee CTpaHHbIE Bellu. Tak, 3a 1e6yro noiosuty 4e€I0BEYECKOro Tena
MPAKTHUYECKU MOJIHOCTHIO OTBEYAET 1pasoe MOIyIlIapue, TOrJa Kak 3a MpaBylo — MOYTH
HUCKIIFOYUTCIIBHO JICBOC, ITO3TOMY YYTh JIM HC BCC HCPBbI, HAYIIHUC B T'OJIOBHOM MO3T WU BbIXOJAIITNUEC
U3 HEro, Mo HeoOXOJMMOCTH JOJKHBI epekpemnBarbes! [lpu 3ToM B ciryyae 3puTeabHON KOPbI
IpaBasi €e YyacTh CBSI3aHa HE C JICBBIM TJIa30M, a C JIe80U 4ACbIO NOJIA 3PEHUsL 000UX 21a3.
AHaJOrM4YHO, JIEBask 4YacTh 3pUTEJILHOM KOPHI CBsI3aHa C NMPaBOM YacThIO MOJIS 3peHHs 000UX TI1a3.

DTO 03HAYAET, YTO HEPBBI OT MPABOW YACTU CETUATKHU KaXKJOT0 U3 IJ1a3 JOHKHBI UATH K Ipa-
BOI1 MOJIOBUHE 3pUTENbHOI KOPHI (BCIIOMHUTE, YTO N300pakeHNE Ha CeTYaTKe MepeBEPHYTO MO
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OTHOIIECHHUIO K HICTOYHHKY), @ HEPBBI OT JIEBOM YaCTH CETYATKU — K JIEBOM MOJIOBHHE KOPbI. Takum
00pa3oM B JIEBOW U IIPABOM YACTAX 3PUTEIHLHON KOPHI (POPMHUPYETCST YETKOE OTOOpaKEHUE MTPABO U
JIeBOM 00J1acTel Mol 3pEeHus], COOTBETCTBEHHO.

CurHasbl OT yIIed IPUXOIST Ha MPOTUBOIIOJIOKHBIC YaCTH MO3Ta CTOJIb JKE 3aMBICIIOBATHIM
obpa3zom. [IpaBas ciryxoBast kopa (4acTh paBoi BUCOYHOM 10J11) 00padaThiBaeT B OCHOBHOM 3BYKH,
MIOCTYTIAIONIHE CJIEBA, a JIeBask CIIyXOBasi KOpa — 3BYKH, IMOCTyHaromue crpaBa. OOOHSIHHAE KaXKeTCs
3/1eCh UCKIIIOYCHHEM U3 001ero npasmia. [IpaBas 4acTb 000HSATENBHON KOPBI, KOTOpast
pacrosio’keHa B IepeaHei yacTu 00JIbIIOTo MOo3ra (B TIEpeIHEN J0JIe — YTO YXKE camo 1o cede
SIBIISICTCSI UCKJTFOUEHHUEM JIJIsi CCHCOPHOW 00JIaCTH), OTBEYAET B OCHOBHOM 3a MIPaBYI0 HO3/PIO, &
JeBast 4acTh — 3a JIEBYIO HO3/IPIO.

Ocs3zanue cBsI3aHO € 00J1ACTHIO 3aTHJIOYHOM /10JIM MO3Tra, KOTOpast HOCUT Ha3BaHUE
coMamoceHcopHol KOpbl. JTa 00J1aCTh HAXOAUTCS KaK pa3 3a YCIOBHOW I'paHULIEH, pa3AestoIen
JOOHYIO M TEMEHHYIO 10J1U. MeXly pa3IndHbIMU 4acTAMU MOBEPXHOCTH TeJa M OTEIbHBIMU
y4acTKaMH COMaTOCEHCOPHOH KOpBI CYLIECTBYET JOBOJBHO CBOEOOpa3Hoe cooTBeTcTBHE. MHOr 1A
OHO M300pakaercs rpaduyecku B BUJE TaK HA3bIBAEMOTO «COMATOCEHCOPHOTO TOMYHKYIIyca» —
UCKaXCHHOMN 4esoBe4ecKol (Qurypsl, n3o0paxxaeMoil iexariei BJoJIb COMaTOCEHCOPHOI KOPHI.

[TpaBasi yacTh COMAaTOCEHCOPHOI KOPBI MPUHUMAET OCS3aTENbHBIE CUTHANBI, HyIIHE OT JEBOU
CTOPOHEI TeJIa, a JieBasi — C MpaBoi. B T00HOM 10J1e HETIOCPEICTBEHHO neped TPAaHUIICH ¢
TEMEHHOM JJ0JIel HAXOIUTCS YYaCTOK KOPBI, U3BECTHBIN Kak dgueamenvhas kopa. OH IPUBOINUT B
ABWIKCHUC PA3JIMYHBIC YaCTU HAICTO TEJa. U onsats MBI BCTpECHYACMCA C TOYHO OIIPCACIICHHBIM
COOTBETCTBUEM MEK/y MBIIIIIAMU HAIIIETO TeJla U 30HaMH 3TOro y4acTka mosra. Kak u B cirydae ¢
OCsA3aHHUEM, OTHU CBA3HU MOXXHO I‘pa(bI/I‘-ICCKI/I I/I306pa3I/ITI) B BUJC «ABHUI'aTCIBbHOI'O TOMYHKYJIYyCa). "
CHOBaA IpaBasi 4acTh ABUTATEIHHON KOPHI OTBEYAET 3a IBUYKEHUE JIEBOI CTOPOHBI TEJa, a JIeBast —
IIpaBoi.

Bce ynomsiHyThIE BBIIIE 30HBI KOPBI TOJIOBHOTO MO3ra (3pHTeNIbHAs, CIIyX0Basi, 00OHSTEIbHAS,
ocsi3aTeNbHAS U ABUTATENIbHAs) HA3BIBAIOTCS NEPEUUHbIMU, TTOCKOJIBKY HMEHHO OHU
HETOCPEACTBEHHO OCYIICCTBISIOT IPUEM MTOCTYMAIONIMX B MO3T U Mepeiady HCXOISAIINX U3 HErO
CUTHAJIOB. PS10M ¢ HIMH pacTioNoKeHbI 6MopuyHble 30HBI, IPeJHA3HAYEHHbIE I 00JIee TOHKOU U
CIIOXKHOU 00pabOTKH CEHCOPHOU MHGbOpMAIUH.

CeHcopHas nH(pOpMAaIUs, TOTydeHHAs 3PUTEILHOM, CITYXOBOH MM COMAaTOCCHCOPHOUH 30HOMN
KOPBI TOJIOBHOTO MO3Tra, 00pa0daThIBaeTCsl COOTBETCTBYIOIIUMHU BTOPUYHBIMU 00JIaCTSIMHU, TTOCIIE
Yero BTOPUYHAs JBUTaTeIbHas 00J1acTh BbIpadaThIBAET IUIaH ABU)KEHUS, KOTOPBIA EPEBOIUTCS
MEPBUYHON TBUTATENLHOM 00JIACThIO HA SI3BIK MPSAMBIX KOMaH], HEMTOCPEACTBEHHO aIpECOBAHHBIX
MblIaMm. (Mb1 He OyzieM KacaTbCsi OOOHSATENBHOTO YYaCTKa KOPHBI, MOCKOJIBKY OH (PYHKIIMOHUPYET
WHBIM U MAJIOU3y4YE€HHBIM MOKa 00pa3zoM.) OcTaibHbIe Y4acTKH KOPBI TOJTOBHOT'O MO3Tra OTHOCATCS K
paspsaay mpemuunsix (W accoyuamusHulx). B 3TuX 00671aCTAX B OCHOBHOM U BBINIOJIHAETCS Hau-
0oJiee coXKHas M XapakTepu3yeMasi BICOKOH CTETeHbI0 a0CTparupoBaHus 4acTh YMCTBEHHOM
nesTenbHOCTH. VIMEHHO 3/1ech IPU ONPEEIEHHOM y4acTUH nepudeprudeckoil HEpBHOW CUCTEMBI
coOupaeTcs BOSAMHO U MOABEPracTcsi BCECTOPOHHEMY aHaIN3y MH(OpMaIMs, mocTynaromas ot
Pa3IUYHBIX CEHCOPHBIX YYACTKOB; 3/IECh IPOUCXOAUT 3alIOMUHAHUE, CKJIa/IbIBAIOTCS KAPTHUHBI
BHEIIIHETO0 MHMPA, HAMEUAIOTCS U OLIEHUBAIOTCS TJIaHbl JEHCTBUM, paClIO3HAETCA U TEHEPUPYETCS
peyb.

Peun mpencraBnseT 11 HaC 0COOBIN MHTEPEC, TOCKOIBKY €€ OOBIYHO OTHOCST K pa3psry
CIIOCOOHOCTEH, MPUCYLINX UCKIIOYUTEIBHO YEI0BEYECKOMY UHTEIIEKTY. HTepecHo, uTo (110
KpaitHeil Mepe y MmoIaBIsIonIero OONbIIMHCTBA MpaBIIeii 1 OOJNbIIeH YacTH JIEBIIeH) peuegvie
LEHTPbI HAXOJIATCS B OCHOBHOM B 1€601i I0JI0OBUHE MO3ra. K Ba)KHbIM yyacTKaM OTHOCSITCS 30HA
bpoxka, pactionokeHHas B 3aJHEH HIDKHEH 4acTH JIOOHOW JOMH, U 30Ha BepHnuke, koTopas
pacrnojiaraercsi BHyTpY M BOKPYT BEpXHEW 3aJiHel yacTu BUCOYHOU onu. 3oHa bpoka oTBeuaer 3a



IIOCTPOEHUE IIPEMIOKEHUH, a 30Ha BepHuke — 3a noHumanue s3b1ka. [loBpexnenue 30061 bpoka
IIPUBOJUT K HAPYILEHUIO PEUU, HO HE €€ MOHMMAHMIO, TOTJa KaK IIPH IMOBPEKACHUH 30HbI BepHuke
peub ocraetcs Oeroii, Ho, B OCHOBHOM, OeccMbIcTIeHHOM. [Tyuok HepBHBIX BOJIOKOH, KOTOPBIN
CBSI3BIBACT MEXAY COOOM BE ATH 00JACTH, HA3BIBACTCS 0)208UOHbIM nyukom. Ilpu ero
NOBPEXXJCHUN HU peub, HA €€ TOHMMaHUe He HapYyIIAIOTCs, HO MBICIIb HE MOXKET ObITh BhIpakKeHa
CJIOBaMH.

MsI Tenepb MOKEM COCTaBUTh OYCHD MPUOIUZUTENBHYIO KAPTUHY TOTO, YTO JACNAET TOJIOBHOM
MO3T. BxoOoHvle danHble U MO3Ta TIPEJICTABISIOT COOOW 3pUTEIBHBIC, CIIyXOBBIE, OCS3aTCIbHBIC U
NPOYME CUTHAJIBI, KOTOPBIC CHaYaIa PErUCTPUPYIOTCS B IIEPBUYHBIX 00JIACTSIX (TJIABHBIM 00pa3oM)
3a0HUX N0NeH (TEeMEHHOW, BUCOYHOM U 3aThIJIOUHOMN ). BuixooHble cueHanbt MO3Ta, IPUBOISIINE K
Pa3JINYHBIM IBMYKCHUSIM TeJjla, BRIPA0aTHIBAIOTCSI B OCHOBHOM JI0OHbIMU JIOJISIMA MO3Ta. A TIe-TO
MEXTy HUMH ITPOUCXOTUT 00paboTka nH(pOpMaIiK U MPUHATHE pemieHuil. B o01eM, MOKHO
CKa3aTh, YTO AKTHBHOCTh MO3T'a, HAYABIIUCH B IEPBHYHBIX 00JIACTAX 3aIHUX JOJICH, IIepeMeIaeTcs
3aTeM BO BTOPUYHBIC 00JIACTH, TJIE BXOAHBIC JJAHHBIC aHATM3UPYIOTCS, U, lajiee, B TPeTUIHBIE 001a-
CTH 33JTHHX JIOJICH, I/ie MHPOPMAIIUS CTAHOBHUTCS TIOJTHOCTBIO OCMBICIICHHOH (KaK, Harpumep, B
ciyJae ¢ TOHMMaHHUEM pPeud B 30He BepHuke).

Jye06uonwiil nyuox — YIOMSIHYTBIH BBIIIE TyYOK HEPBHBIX BOJIOKOH, HO TEIEPh YXKE C 00SHX
CTOPOH MO3Ta, — IEPEHOCHT ATy HH()OPMAIHIO B TOOHYIO JAONI0, TIE €€ TPETHYHBIMHU 00JIaCTIMU
BbIpaOaThIBACTCsI OOIIMIA TUTaH ACUCTBUH (HAapUMep, KaK 3TO MPOUCXOIUT MPH FCHEPAIUU PEUYH B
3oHe bpoka). OTu 001Me mIaHbl IeUCTBUI MPeoOpa3yroTcs B 00jiee KOHKPETHBIE MTPEACTABICHUS O
JIBMDKEHUSIX TeJla BO BTOPHUYHBIX JIBUTATEIBHBIX 00JIACTSIX, OTKY/Ia aKTHBHOCTh MO3Ta TMIepeMeIacTCs
B IIEPBUYHYIO JIBUTATEILHYIO KOPY, KOTOpas, B KOHIIE KOHIIOB, IIOCHIIAET COOTBETCTBYIOIINE CUTHA-
JIbI Pa3JIMYHBIM TPYIIIIAM MBIIII] Teja (M 4aCTO HECKOJIbKMM OJTHOBPEMEHHO).

Cozpaercs BreyaTieHHUe, 4To Mepes HaMU MPEJICTAET KapTHHA IPEBOCXOAHOIO BBIUNCIIH-
TesibHOTrO ycTpoiicTBa. CTtopoHHuKHU cuibHOro MU (cM. rnaBy 1 u ganee) paccMaTpuBarOT MO3T Kak
BEJIMKOJICITHBINA 00pa3el alrOpuTMUYECKOI0 KOMITBIOTEPA - IO CyTH, MalllMHbI ThiopUHra — B
KOTOPOM €CTh BXO/IHbIE JaHHBIE (KaK Ha JIEHTE CclieBa OT MalllMHbl ThIOPUHIA) U BBIXOAHBIC JaHHbIE
(KaKk Ha JIEHTE clpaBa OT MallIMHbI ThIOPUHTA) U KOTOPBINA CIIOCOOEH BBIMOJIHATH BCEBO3MOKHBIE
HETpUBHAJIbHBIE BBIYMCICHUS Ha IPOMEXKYTOUYHBIX 3Tanax. KoHeYHO, aKTUBHOCTh MO3ra MOXET He
IPEKPALAThCS U B OTCYTCTBUE BHEIIHUX pa3ipakuTeiei. DTo MPOUCXOAUT B TEX CiIydasx, Korjaa
YeJIOBEK JlyMaeT, 3aHUMAeTCs BBIYUCICHUSIMU WK TIpefaeTcss BocnoMuHaHusIM. [IpuBepskeHIbI
cuinbHOro MU otHecnu 6b1 3TO Ha CUET MPOAOIIKAIOLIEHCS AITOPUTMUUECKON AESITETbHOCTU U
IPEMON0KUIN OB, UTO SBJICHHUE «OCO3HAHM» BO3HUKAET KaK pa3 B T€ MOMEHTBHI, KOT1a 10100Has
JESTEIbHOCTh JJOCTUTAeT ONPEAEICHHOIO YPOBHS CI0KHOCTH.

Ho, x0Ts Takas 1orvka u HalpammBaeTcsi cama co0oi, Mbl He OyIeM TOPOITUTHCS C
BeIBogaMu. OO011as kapTuHa paboThl MO3Ta, IPUBECHHAS BHIIIE, JOBOJIbHO Ipyda. [Ipexe Bcero,
Jla’ke 3pUTENIbHOE BOCTIPUATHE HE MTPOMCXOIUT 110 TaKOH MPOCTON cXeMe, Kak 3TO ObUIO MHOM
IpEJICTaBICHO paHee. B kope, mo-BUIMMOMY, CYIIECTBYET HECKOJIBKO Pa3IMYHbIX (XOTS U MEHEE
3HaYMMBbIX ) 00J1aCTel, Ha KOTOPbIE OTOOPAXKAIOTCS OISl 3pEHHsI, OUEBUIHO, C KAKUMHU-TO JPYyTUMHU
uensivu. (IToxoske, MIMEHHO OHU OTBEUAIOT 32 PAa3IMYUs B TOM, KaK Mbl 0CO3HaeM YBUJIEHHOE).
Ckopee Bcero, o Kope pa30pocaHbl TAKKe U JPyTUe TONOJHUTEIbHbIE CEHCOPHBIE M IBUTATEIIbHBIE
oOnactu (HanpuMep, IBUKEHHE IJ1a3 MOXKET ObITh BHI3BAHO CUTHAJIAMH U3 OIPENIEICHHBIX TOUEK
3QOHUX TOJICH).

B cBoeM onucanuu Mo3ra s 3aTpOHYJI TOJIBKO €r0 KOpY M HU pa3y He KOCHYJICSI BOIIPOCca O
Ha3HAYCHUH NTpouuX yacTe. Kakyro poib BEINOIHIET, HAIPUMED, Mo3J4ceuok? SICHO, UTO OH
OTBEYAET 33 KOOPAMHALIMIO U KOHTPOJIb JBUKEHHH Tela, ero paBHOBECHE, CBOEBPEMEHHOCTD U
TOYHOCTH JielicTBUH. [IpencTaBbTe cebe apTUCTUYHOCTh TaHIIOPa, OTTOUYEHHOCTh JIBH)KEHUI
po¢eCCHOHATHPHOTO UTPOKA B TEHHUC, MTHOBEHHYIO PEAKIIMIO TOHIIUKA, YBEPEHHBIE IBIKCHUS PYK
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MY3bIKAHTA WIIU XYJ0KHHUKA; [TOAYMANWTE O TPALMO3HbIX MPBLKKAX Ta3€/IM WK KPaaylencs KOILKE.
be3 Mo3keuka mogo0Hass TOUYHOCTh IBYIKEHUN Oblj1a OBl HEBO3MOYKHA, OHH CTAJIM OBl
HEYBEPEHHBIMHU U HEYKIIO)KuMH. [To-BuanMomy, B rporiecce mpruoOpeTeHus: HOBBIX HaBBIKOB, Oy /b
TO X0J1b0a WJIM BOXKJICHUE MAIIMHBI, CHAYaJIa YeJI0BEKY MPUXOJIUTCS ACTATHLHO 00 TyMBIBATh KaXKI0C
CBOE JICHCTBUE, U 32 9TO OTBEYAET KOPa FOJOBHOT'O MO3Ta, HO KOT/Ia JOCTUTHYT ONPEAeTICHHBIN
YPOBEHBb MacTEpPCTBA U JICHCTBUS HAUMHAIOT BBITIOJIHATHCS «aBTOMATHUCCKW», YITPABIICHUE UMHU
nepesaeTcsi Mo3KeuKy. bosiee Toro, Xopoiro u3BECTHO, YTO KaK TOJIbKO MpodecCUoHa
3a0ymbléaemcsi 0 CBOMX JACHCTBHSIX, OH Ha BPeMsI TEPSICT JIETKOCTh UX KOOPIUHAIMH. JyMaHue, To-
BUIMMOMY, COIIPOBOXIAETCSI IEPEX0JJOM KOHTPOJISI K KOPE TOJIOBHOTO MO3Ta M, XOTS IPH ITOM, KaK
CJIICACTBHUCEC, ITOABJISACTCA FI/I6KOCTI) HeﬁCTBHﬁ, «MO3KCUKOBas» IMJIAaBHOCTh U TOYHOCTH )IBI/DKGHI/II\/JI Ha
BpeMs yTpauuBaeTcs. Takoe onucanue, 0e3 COMHEHHS, SBIISIETCS Yepecyyp YIPOIIECHHBIM, HO TEM
HE MCHEE IMO3BOJISICT HaM B OOMIMX YepTaX MOHITH (PYHKIIHIO MO3KEUKa).

[Tpu onucanuu GyHKIKN TOTOBHOTO MO3Ta J0 CUX MOP BOOOIIIE HE YIIOMUHAIOCH O APYTUX
yacTsax mo3ra. Hanpumep, eunnoxamvn urpaet BaxXHEHIIyI0 posib B (POPMUPOBAHUU JTOJITO-
BPEMEHHOH (MIOCTOSIHHON) MaMATH, XOTS caMa MaMsTh PacIioyiaraeTcs rie-TO B KOPE TOJIOBHOTO
MO3ra, BO3MO>KHO, BO MHOTHUX MECTax OJHOBpEeMEHHO. M03r crnocoOeH Takke COXpaHATh 00pa3bl
Pa3IMYHBIMH CIIOCOOAMH C MOMOIIBI0 KPATKOBPEMEHHOMN MaMsITH B T€YCHHE HECKOIbKUX MUHYT WU
Jake 4acoB (IIPOCTO, UTO HA3BIBACTCS, «JIepPKa UX B rojioBe»). Ho miist Toro, 4To0BI 4eI0BEK MOT
BCIIOMHHTB 3TH 00pa3bl MOCIE TOro, Kak €ro BHUMaHUe C HUX MEePEKII0YNIOCh, HEOOX0AUMO
COXPAHHTH UX B JIOJITOBPEMEHHOM MaMSTH, U 3/IeCh YK€ He 00OUTHCH O€3 THUIITOKaMIIA.
(IToBpexxieHue 3TOT0 yyacTKa MO3ra IPUBOJUT K YKACHOMY COCTOSIHUIO, KOT/Ia YEJIOBEK HE
Croco0€eH 3allOMHHUTH HUYETO HOBOT'O U BCE Cpa3y 3a0bIBAETCS, KAK TOJILKO €r0 BHUMAHHE
NEepeKIIouaeTcs Ha Ipyroi o0beKT.) Mozoaucmoe meno — 3T0 0051aCTh, OTBETCTBEHHAS 32 CBS3b
MEXIy IBYMs MONTyHapusMu Mo3ra. ([lanee Mbl yBUIUM, K KAKUM MTOPA3UTEIBHBIM SIBJICHUSM
MPUBOIUT PACCEUCHUE MO3OJIUCTOrO Tena.) I unomanamyc npeacTaBiIsieT cOO0H YMOLMOHABHBIH
LEHTP, B KOTOPOM THE3IATCS YI0BOJILCTBUE, HEHABUCTD, CTPaX, OTUYASTHUE, TOJIO, U KOTOPBIN
CIIyKHT MOCPETHUKOM MEKIY SMOIMSIMH U UX MEHTATbHBIMU U PU3NUECKUMHU MPOSIBICHUSIMH.
Mex 1y THITOTAJIaMyCOM U Pa3InIHBIMHU YaCTSIMU MO3Ta UICT IMOCTOSTHHBIN OOMEH CHTHAJIAMHU.
Tanamyc QyHKIMOHUPYET KaK BaKHbIA 00pabaThIBAIONIHMI LIEHTP U MEPEKITIOYAIONINHT Y3ell,
KOTOPBIN TIEpPeIaeT 3HAUUTEIIbHYIO YaCTh UMITYJILCOB, MOCTYMAIOIIUX U3BHE, B KOPY TOJIOBHOTO
Mo3ra. PemuxynapHas ¢hopmayus OTBEUYAET 3a 00I1Iee COCTOSTHIE TOTOBHOCTH MO3Ta U €ro
OTJIENbHBIX YacTel K 0CO3HAHHOMY BOCTIPUSTHIO. Bece 3T M MHOTHE JIpyTHe KU3HEHHO Ba)KHBIE
YacTH MO3Ta CO€AMHEHbI MHOTOYNCIEHHBIMH HEPBAMHU.

BrimenprBeieHHOE OMHMCaHUE JaeT TOJIBKO 00Iee MpeCcTaBIeHne 0 HEKOTOPBIX Hanbosee
3HAYMMBIX YaCTSIX MO3ra. MHe KaKeTCsl IelIeCO00pa3HbIM B 3aBEPIICHHE ATOTO pa3jielia MPUBECTH
HEKOTOPBIC CBEJCHHSI O CTPOCHHH MO3Ta B 1eJIoM. ETo pa3inyHble 4YacTy TPYNIHUPYIOTCS B TPU
0TJela, KOTOPBIE, €CITH JABUTaThCsI OT MMO3BOHOYHHUKA, HA3bIBAIOTCS MO MOPSAKY 3AOHUM
(rhombencephalon), cpeonum (mesen-cephalon) u nepeonum (prosencephalon) mosrom. Ha panaunx
CTaIUsIX Pa3BUTHS IMOPHOHA ATH OTJIENIBI, B TOM )K€ TIOPS/IKE, BUIAHBI KaK TPH B3IyTHS HA KOHIIE
N03BOHOYHOTO cTosi0a. CaMoe JabHee — Pa3BUBAIOIIEECS B MIEPETHHUI MO3T — MMEET J[Ba
BBIPOCTA B BHJIE ITy3bIPEHi, IO OTHOMY C KaX/I0i CTOPOHBI, KOTOPHIC CTAHOBSATCS OOJIBIIIUMU
MOJTYIIAPHSIMH TOJIOBHOTO MO3ra. [T0JTHOCTBIO pa3BUTHIN NIEPETHUI MO3T BKIIFOUACT B ce0s1 MHOTHE
Ba)KHBIC YaCTH BCETO MO3Tra — HE TOJIBKO OOJIBIION TOJIOBHOW, HO M MO30JIMCTOE TEJIO, TAJIAMYC,
TUTOTAIAMYC, TUTITIOKAMIT i MHOTHE ApyTHe. MO3KeUOK SIBJISICTCS YacThIO 3aIHETO MO3Ta.
PerukynspHas ¢opmariys pactoioKeHa 4acThIO B CPEJHEM MO3Te, a YacThio B 3aHeM. [lepenHuii
MO3T SIBJIICTCS «HOBEUIIIMIMY OTJICIIOM C TOYKHU 3PCHHSI SBOFOIIIOHHOTO PA3BUTHS, a 3aTHHH -
HanboJIee «IPCBHUMY.

bl HaACKOCh, YTO 3TO KPATKOC ONIMCAHNE, BO MHOT'OM HETOYHOC, 1aCT YUTATCIIIO HCKOTOPOC
MMPEACTABJIICHHUE O TOM, HAa YTO ITOXOXK MO3I' UCJIOBCKA U KaK OH (I)YHKI_II/IOHI/IpyeT. I[O CHUX TIOp 4 JINIIb



BCKOJIb3b YIIOMSHYJI TO, YTO CIIY’KUT LIEHTPAJIbHOW TEMOU HaIlEe! AUCKYCCUU — co3Hanue. Ternepp
NEepEenIEM K 3TOMY BOIIPOCY BIUIOTHYIO.

I'ne oouTaer cosuanue?

Cy1iecTByeT MHOKECTBO Pa3IMYHBIX TOUEK 3PEHUS HA COOTHOIIEHUE MEXITY COCTOSHHEM
Mo3ra 1 (peHomMeHoM co3HaHus. Hackonbko oyeBHIHA BaKHOCTh 3TOTO SIBJICHUS, HACTOJIBKO K€
BEJIMKO U PACXO0XKJACHHUE BO B3MUIsI1aX HA HEro. OQHAKO SICHO, YTO HE BCE YACTH MO3ra B PpaBHOM
CTETIEHHU YYacTBYIOT B (GOPMUPOBaHUU CO3HaHUs. Hampumep, Kak cieayeT U3 BBIIIECKa3aHHOTO,
MO3KE€UOK IO POy CBOEH eATeIbHOCTH TOpa3io OJIMmKe K «<aBTOMAaTUYECKOMY YCTPOMCTBY», UeEM
KOpa TOJIOBHOTO MO3ra. JIelCTBUs, KOHTPOIUPYEMbIE MO3KEUKOM, IPOUCXOIAT Kak Oy/ATO caMu
co00i1 u He TpeOyIoT «00ayMbIBaHU Y. Korna Mbl cO3HATENBHO peliaeM NPOUTH OT OJHOTO MECTa
JI0 APYTOTO, TO BPSAJ JIU UMEEM Tepe]l COOOH TIIAaTeIbHO pa3pab0oTaHHBIN TJIAaH MBIIIEYHBIX
COKpAILEHHUH, KOTOPBIH ObLT ObI HEOOXOAUM IS YIIPABIIIEMOTo ABMKeHUs. To jxe camoe MOXXHO
CKa3aTh M 0 OECCO3HATEIbHBIX PE(PICKTOPHBIX JEHCTBUAX, KaK, HAIIPUMED, OTIEPTUBAHUE PYKU OT
ropsiyei meyu, KOTOPOe MOXKET ObITh OMOCPEIOBAHO HE TOJIOBHBIM MO3IOM, a BEpXHEH 4acThIO
CHMHHOTO Mo3ra. TakuM 00pa3oM, HalpaIMBAETCs BBIBOJ O TOM, YTO (DEHOMEH CO3HaHUS,
BEPOSITHEE BCETr0, CBSI3aH C aKTUBHOCTBIO TOJIOBHOTO MO3ra, 4 HE MO3’K€UKa WJIM CIIMHHOI'O MO3Tra.

C npyroii CTOpOHBI, COBEPIIEHHO HE OYEBUAHO, YTO AKTUBHOCTH KOPHI T'OJIOBHOT'O MO3ra
BCET/ia ONpEENsIET OCO3HAHHOCTh HauX fercTBuil. Hanpumep, kak s y’ke ykas3blBasl, B HOpME NpH
X0710€ YeI0BeK He KOHTPOJIHUPYET JeTalIbHbIC ABMKEHHUSI KOHEUHOCTEH U paboTy MBI —
yIOpaBieHUE 3TUMHU ACHCTBUSIMH OCYILIECTBIISIET, B OCHOBHOM, MO3KEUOK (C IOMOIIBIO IPYTHX
4acTel TOJIOBHOT'O MO3Ta U CIUHHOTO MO3Ta), — OJTHAKO MIepBUYHBIC ABUTATEIbHBIC 001aCTH
TOJIOBHOTO MO3Ta modice BOBIEKAKOTCS B 3TOT MpoLECcC. bosiee Toro, To e MOKHO CKa3aTh U O
NEPBUYHBIX CEHCOPHBIX 00JIACTSIX: MBI MOXKEM COBEPIIEHHO HE OCO3HABATh MEHSIOLIEeCs IPU
X0Jp0€e TaBJIeHNE Ha MOJIOMIBBI HOT, TEM HE MEHEE COOTBETCTBYIOIINE YUaCTKU COMATOCEHCOPHOM
KOPBI IOCTOSTHHO aKTUBUPYIOTCA.

Vaiinaep [leaduna, Beraaronuiicss aMepuKaHO-KaHAICKUN HEHPOXUPYPT (Cpeau 3aciayr
KoToporo — coctasiyieHue B 1940-x n 1950-x rogax qeTaabHBIX KapT JBUraTEIbHBIX U CEHCOPHBIX
o0acTeil Mo3ra 4ejaoBeKa), CUMTal, YTO CO3HAHUE HE CBSI3aHO MPOCTO ¢ aKTUBHOCTBIO KOPbI
roJI0OBHOrO Mo3ra. Ha ocHOBaHMM OIbITa IPOBEIEHUSI MHOTOUNCIIEHHBIX ONEpaluii Ha MO3re
NAlMEHTOB, HAXOUBIINXCS B CO3HAHUU, OH MPEIOIO0KHII, UTO 00J1aCTh, KOTOPYIO OH Ha3bIBAJ
6epxHell 4acmvlo CMeoa M032a, BKIIOYAIOIAasl, B OCHOBHOM, TaJIaMyC U CPEAHUNA MO3T (CM.
[Tendunn, xacmep [1947]), XOTst OH UMeEIT B BUIY TJIaBHBIM 00pa30M PEeTUKYJISPHYIO (hOopMaIuio, B
HEKOTOPOM CMBICJIE MOKET OBITh Ha3BaHa «IIEHTPOM CO3HaHMs». BepXHssa 4acTh CTBOJIA MO3ra
CBsI3aHa C KOPOil FOJIOBHOTO MO3ra, U, coryiacHo Ilenduinny, «akT 0co3HaHUs» WIN «OCO3HAHHOE
JeicTBUE» MPOUCXOIUT KaXKABIH pa3, Korjaa 3Ta 00JIacTh CTBOJIA MO3Ta HEMOCPEICTBEHHO
0OMEHMBAETCS] CHTHAJIAMHU C OIPECIIEHHBIM Y4aCTKOM KOpPBI, OTBEUAIOIIMM UMEHHO 3a T€ YyBCTBa,
MBICIIY, BOCIIOMUHAHMSI WU I€UCTBUS, KOTOPBIE B JAHHBIII MOMEHT OCO3HAHHO BOCIIPMHUMAIOTCS
i coBepuatroTcs. OH yKasbIBall, YTO MOYKHO, HAIIPUMEp, CTUMYJIMPOBATh ONPEIEICHHbIN y4acTOK
JIBUTaTE€JIbHOW KOPBI MO3I'a, KOTOPBIM OTBEYAET 3a ABM)KEHUE NIPAaBOM pyKH (M MpaBas pyka Ha
caMmoM Jiene OyJeT ABUraThCs), HO 3TO HE BBI30BET y MOAOMNBITHOIO J/CeaHs IBUTATh TIPABOH py-
Koil. (boJyiee TOro: OH MOXeT JJake OCTapaThCsl OCTAHOBUTD €€ JIBUKEHUE JIEBOU PYKOIl - cOBCEM
Kak 7oktop Ctpanmkinas u3 nomyisipaoro gunsmal) [lendunn npeamnonaran, 9to srcenanue
COBEpILUTH JICHCTBHE CBSA3aHO CKOpEE C TalaMyCOM, HEKENIH ¢ KOPOoi ToJIoBHOTro Mo3ra. CorjacHo
€ro NpeJCTaBJICHUSIM CO3HAHUE — 3TO MPOSBIIEHNE aKTUBHOCTH BEPXHEN YacTH CTBOJIA MO3Ta,
OJTHaKO, TIOCKOJIBKY JIOJIKHO €llle OBbITh YTO-TO, 410 OCO3HAETCA, TO 3T aKTUBHOCTD HE
OTPaHUYMBACTCSI CTBOJIOM MO3Ta, HO BKJIFOUAET B €O €IIe U T€ YYaCTKH KOPbI, C KOTOPBIMHU Y



BCpXHeﬁ YacCTu CTBOJIa MO3ra B 3TOT MOMCHT CYIICCTBYCT aKTUBHAA CBA3b U KOTOPLIC
MIPEACTABISIIOT COO0H CyOBEKT (UyBCTBEHHOE BOCIIPHUATHE WIIM BOCTIOMUHAHKE) UITH OOBEKT
(BoneBOE NEHCTBIE) CO3HAHMUSL.

Jlpyrue HeHpo(U3HOIOTH TOXKE BBICKA3bIBATIH MPEATIOIOKEHUE O TOM, YTO PETUKYJIIPHYO
dbopMaruio MOKHO ObLTO ObI Ha3BaTh «MECTOHAXOXKICHUEM) CO3HAHMSI, €CITH TAKOBOE Ha CAMOM
Jiene cyiecTByeT. Beap, kak Obl Tam HU OBLTO, 3Ta 001aCTh OTBEYAET 3a MpeObIBAaHUE MO3Ta B
aKTUBHOM cocTosiHMH. Ee moBpexaeHne npuBoauT K MOTepe co3HaHus. Beeraa, korma Mo3r
HaXOJMUTCS B 0OJIPCTBYIOIIEM CO3HATEILHOM COCTOSIHUM, aKTUBHA M PETUKYJIIpHAs (hopMaIus, |
Hao0o0poT. Ha camMoMm Jierie cymiecTByeT siBHAs CBSI3b MEX/Ty aKTHBHOCTBIO PETUKYJIIPHOMN
q)OpMaIII/II/I U TEM COCTOAHUEM YCIIOBCKA, KOTOpOe MbI Tpa)II/IHI/IOHHO Ha3bIBAEM «CO3HATCIIBHBIM).
OpnHako cuTyanus OCIOXKHSETCS TEM, UTO BO CHE, KOT/Ia MbI Ha CAMOM JIEJI€ «CO3HAEM», UTO MBI
CIIUM, aKTHBHbBIE B HOPME YUaCTKH PETUKYJISIPHON (popMaliii akTUBHOCTH He MposBisioT. U ere
OJIuH (aKT MENIaeT YYCHBIM MPU3HATH 32 PETHKYJISPHOM (hopMaIrel CTOJIb TOYETHBIH CTaTyC: C
TOYKH 3PEHUS IBOJIIOIHH, 3Ta YaCTh MO3Ta SIBISICTCS OYCHb OpesHetl. Ecu Bce, 9TO HYKHO JUTS
o0ajaHusi CO3HAHUEM — aKTUBHOCTh PETHKYJISIPHOM (hOpMAIMH, TO UM JOJDKHBI OBITh HAJICIICHBI
JSITYILKH, SIIIEPUIBI U JTaxe Tpecka!

JIn4HO 4 He pacueHUBAIO NOCIEIHUN JOBOJI KaK JOCTaTOYHO BeCOMBIN. Pa3Be y Hac ecTh
HEOCIIOPUMBIE CBUJIETENBCTBA TOTO, YTO ALIEPULIBI U TPECKa He 001a1at0T HEKUM 3a4aTOYHBIM
co3HanueM? Kakoe mpaBo Mbl IMEEM YTBEPKAAaTh, KAK 3TO HEKOTOPBIE IENAI0T, YTO YEIOBEUECKUE
CyIllecTBa — €IUHCTBEHHBIC OOMTATENN HAIICH IJIAaHETHI, Ha ISJIEHHBIE CBBIIIEC HACTOSIINM
«co3HanueM»? Heyxenu Ha 3emiie Mbl €AMHCTBEHHBIE, KOMY JI03BOJIEHO «0CO3HaBaTh»? [1o3BosbTE
YCOMHUTBCS B 3TOM. KOHEUHO, JIATYIIKY, SIILEPULIBI U YK TeM 0oJiee TPECKa HE BBI3bIBAIOT Y MEHS
OILYUIEHUS, YTO «KTO-TO B HUX)» B3UPAET HA MEHS, KOT/1a 1 paCCMaTPUBAIO 3TU CO3JaHUs, HO S
OYEHb SIBCTBEHHO OLIYLIAal0 MPUCYTCTBUE «CO3HAHUS», KOTJa CMOTPIO B I1a3a KOILKE, cOOaKe Wi,
0COOCHHO, KOTJ]a Ha MEHSI CMOTPSAT 00€3bsSHbI UM MApTHILIKK B 300Mapke. S He TpeOyro, HU YTOObI
OHM YYBCTBOBAJIU TO )K€, YTO U 5, HU J1a’Ke KaKOH-JINOO CI0KHOCTU UCTIBITBIBAEMBIX UMU UYBCTB.
WM coBepIlieHHO He 00513aTENbHO «CO3HABATH CEOs» B KAKOM-TO CTPOrOM CMBICIIE 3TOTO CIIOBA (XOTH
HaJIMYue HEKOTOPOT'O 3JIEMEHTAa CAMOCO3HAaHMsl Y HUX 51 HE UCKIII0Yaro). JlocTaTouHO OyIeT, YTOOb!
OHH TIPOCTO uygcmeosanu! UTo KacaeTcs COCTOSHUS CHA, TO sl ObI IPU3HA, YTO ONpeAeTeHHAs
(dopMa co3HaHMSI IPU 3TOM MPUCYTCTBYET, XOTS, IO BCE BUAUMOCTH, Ha IOBOJILHO HU3KOM YPOBHE.
Ecnu 3a pyHKIIMOHMpPOBaHUE CO3HAHUS KAKMM-TO 00pa3oM OTBEYAIOT TOJIBKO YUACTKH
PETHKYISIpHON (hOpMaInu, TO OHH JOJDKHBI COXPAHATh AKTUBHOCTD (XOTS OBl HEBBICOKYIO) U BO
BpeMs CHA.

Hpyras touka 3penus (O'Kudwu [1985]) cocTouT B TOM, 94TO CO3HAHUE B OONBIIEH Mepe
CBSI3aHO C (PYHKIIMOHUPOBaHUEM cunnoxkamna. Kak s yxe oTMeua, THIIIOKAMIT OTIPEIeIsieT
CIIOCOOHOCTH K JOJITOBPEMCHHOMY 3alIOMUHAHUIO. HpI/IHI/IMafl B Ka4€CTBEC I'MIIOTE3bI, UTO
MIOCTOSIHHAS TTAMSTh CBsI3aHa C CO3HAHUEM, MBI JIOJDKHBI pACCMATPUBATh THITIIOKAMIT KaK TJIABHOE
JecTBYIOIIEE MO B (PeHOMEHE OCO3HAHHOTO BOCIIPHUATHSI.

Ectb u apyroe MHeHHE, COTIIACHO KOTOPOMY CO3HAHUE SIBIISIETCS PE3yIbTaTOM JIEATEIbHOCTH
caMo# KOpBI TOJIOBHOTO Mo3ra. Pa3 yx O0JbIIONH TOIOBHON MO3T CITYXKHT IPEIMETOM 0CO00H
TOPAOCTH YeoBeKa (XOTs y eNb(pUHOB OH HUKAaK HE MEHbIIIE!), U YMCTBEHHAs JAeSITeNbHOCTD,
IIOHUMaEMas KaK HHTCIIJICKT, CBA3aHa KakK pa3 C BTOﬁ YaCTbhIO MO3ra, TO UMCHHO B Heﬁ 1 JOJI’KHA
obutaTh nyma yenoeka! Takum, mo-BUAUMOMY, MOT OBl OBITH BBIBOJ], HAIIPUMEP, CTOPOHHUKOB
cunsHoro MU, Eciin «oco3HaHue» - He 0oJiee, 4eM CIICICTBUE CI0HCHOCHU aTOPUTMA U, BO3-
MO3KHO, €T0 «TTTyOWHBDY MIIK HEKON «CTENEeHH U30LIPEHHOCTHY», — TOT1a, B COOTBETCTBHH C
npeacTaBiIeHUsIMU cuiibHOTO M, CrioskHBIE anrOpUTMBI, BHIIOTHIEMBIE KOPOU 20J106HO20 MO3Ta,
nanu Obl e npeumyujecmeennoe npaso MPETEHI0BaTh Ha CIIOCOOHOCTH K MPOSIBICHUIO CO3HAHMS.

MHorue punocodbl ¥ ICHXOJIOTH CKIIOHHBI CYATATh A3bIK HETIPEMEHHBIM aTPUOYTOM



yenoBeyeckoro co3HaHus. COOTBETCTBEHHO, UMEHHO CIIOCOOHOCTD U3BSACHATHCS MPU TOMOIIU
CJIOB ITO3BOJIAET AOCTUYb TOM TOHKOCTH MBIIIJIEHUS, KOTOPas CIIYKUT OTJIIMYUTEIIBHON 4epTON
YeJI0BEKa U BBIPAKEHHUEM CaMOMU ero cyTu. IMEHHO S3bIK, B COOTBETCTBUU C 9TOM TOYKOM 3peHUs,
OTJIMYAET HAC OT JPYTUX KUBOTHBIX U AAE€T HAM BO3MOXHOCTb JIUu4amMb uX CBOOOBI M BECTH HA
00ITHIO, KaK TOJILKO B 3TOM BO3HHKAeT MOTPeOHOCTh. VIMEHHO SI3BIK MTO3BOJISIET HAM
¢ur10codCcTBOBATH U ONMUCHIBATH HAILY OIIYIIEHUS, TAK YTO MBI MOXKEM YOEIUTh OCTAJIBHBIX, YTO
Mbl OCO3HAEM OKpY>KatoUuii MUp U caMux ceds. C 3TOi TOUKU 3peHHUs BIaICHHUE S3bIKOM SIBIISIETCS
HEOOXOMMBIM M JOCTATOYHBIM YCJIOBHEM HAJIM4Ms CO3HAHUS.

A Ternepb MbI JJOJKHBI BCIOMHUTB O TOM, YTO SI3bIKOBBIE LIEHTPBI HAXOIATCS (Y OOJIBIIMHCTBA
Jt07ieil) B e6oti mojaoBUHE Mo3ra (30HbI bpoka u BepHuke). 13 BbIIen3/10)K€HHOM TOUKU 3pEHUS
JIOJDKHO OBLIO OBI CJ€/10BaTh, YTO CO3HAHUE - ITO YTO-TO, UTO CBA3aHHOE TOJIBKO C JIEBOM
IIOJIOBUHOM KOPBI FOJI0BHOr0 Mo3ra! 11 TakoBo, Ha caMOM Jielie, MHEHHUE LIEJI0ro psaja
Helpodusnonoros (B yactHocTH, [IxoH Dkkin3 [1973]), koTopoe 51, Kak CTOpOHHUI HAaOII01aTeNb,
CUMTAaIO0 BECbMA CTPAHHBIM IO IPUUMHAM, U3JI0KEHHBIM HIDKE.

JKCNepUMEHTHI NPH pa3iejieHHbIX 00JIbIIUX MOJYIIAPUIX MO3ra

B cBs31 cO CKa3aHHBIM BBILIE S TOJDKEH YIIOMSHYTh LENbIN psil 3aMevaTeIbHbIX HaOII0eHH
HaJ| JIIOAbMU (U )KUBOTHBIMU) TIPU MOJTHOM PACCEYEHUHU Y HUX MO30JHUCTOTrO TeJla, KOTOPOE JeJajo
B3aMMO/JICUCTBHE JIEBOTO U MPABOIr0 MOJyIIAPUI TOJIOBHOTO MO3ra HEBO3MOKHBIM. Y JIIOACH
orepanus Mo PacCeUeHUIO MO30JIMCTOTO Teja MPUMEHSIIACh Kak A3(PPEeKTUBHOE CPEJICTBO JICUCHUS B
ciydasix 0co0o Tskenbix ¢popM snmtenicuu. Pomkep Crieppu ¢ cOTpyJHUKaMU OABEprai TaKUX
NAILUEHTOB, CIIyCTsl HEKOTOPOE 8peMs nocie onepayuul, MHO20YUCIeHHbIM NCUXOI02ULECKUM
mecmam. [Ipu smom 6 1e6om u IPaBOM TOJISIX 3PEHUSI UCTIBITYEMBIX TOMEIAINCh HUKAK HE CBS3aH-
HBIC JIPYT C APYTOM MPEAMETHI, TaK YTO JICBOE MOJIyIIAPUE TOIY4ano WH(POPMAIIUIO TOIBKO O TOM,
YTO pacHoJIarajioch ¢ MPaBoOil CTOPOHEI, a MpaBoe MoyIIapue — ¢ JeBor. Eciu cripaBa
NPEIbIBISIIOCH M300pakeHNEe KapaHalla, a CjeBa — YaIllKd, TO TECTUPYEMBbIH MPOU3HOCKI: «ITO
Kapanoau», NOCKOIbKY UMEHHO KapaHJalll, a He YallKy, BOCIpPUHUMAJA Ta MOJOBHHA MO3Ta,
KOTOpasi IBHO OTBEYAET 32 peyeBble CIOCOOHOCTH. OTHAKO JICBOW PYKOM MCTIBITYEMBIN BBIOMpAI
Omroiue, a He TMCT OyMaru, CYMTasi €ro acCCOLMaTUBHO OoJiee MOAXOIAIINM K yanike. JleBas pyka
HAXOJIUJIACh «B MOJYMHEHUNY» Y MPABOTO MOIyLIAPHs], KOTOPOE, XOTSI U HE MOIJIO OIIEPUPOBATH
CJIOBaMH, BCE k€ OBLJIO CIOCOOHO MPOU3BOAUTH ONPEIEICHHbIE, TOBOJILHO CI0XKHBIE U TUIIMYHBIE
JUISL YeJIOBEKa AEMCTBUS. Bbljo BRICKAa3aHO MPEIIOI0KEHUE O TOM, YTO 33 «TEOMETPUUECKOE
MBIIIIEHHE» (0COOCHHO MPOCTPAHCTBEHHOE BOOOPAKEHHE) U MY3BIKAJIbHOE BOCIIPHUSTHE OT-
BETCTBEHHO, B OCHOBHOM, 1pagoe TOJyIIapue, a 32 peYeBble U aHATUTHYECKUE CIIOCOOHOCTH —
neBoe. [IpaBoe monymaprie Mo3ra MOXeT MOHUMATh 001EeyOTPeOUTENbHBIE CYLIECTBUTEIbHBIE U
DJIEMEHTApPHBIE MPEJIOKECHHUS, 4 TAKXKE BBITIONHATE MPOCTeHIne apuMeTHIecKue AeiCTBUS.

Camoe mopasuTeabHOe, YTO MPHU pa3IeiICHUH TOMyIIapuii OHU BEAYT ce0s Kak JBe
HpaKTI/I‘-IeCKI/I HC3aBUCUMBIC I/IH,Z[I/IBI/II[yaJILHOCTI/I, C Ka)KHOﬁ nu3 KOTOpBIX 3KCHepI/IM€HTaTOp MOXET
001IaThCS 1O OT/IETLHOCTH, XOTS OOIIEHNE C TIPABBIM MOIYyIIapUEM HOCUT 00jiee MPUMHUTHBHBIN
XapakTep U 3HAYUTEIBHO 3aTPYIHEHO 10 CPABHEHUIO C JIEBLIM H3-3a OTCYTCTBUS PEYEBBIX
criocoOHocTel. Kaxkast mosioBUHA TOJIOBHOTO MO3Ta MOYKET IMOJICPKUBATH CBSI3b C JIPYTOit
MOJIOBUHOW KOCBEHHBIM ITyTeM, HAallpuUMep, HaOIr0Aast 3a IBIXKEHUSIMU PYKU, KOHTPOJIUPYEMBIMHU
JPYTOi CTOPOHOM, WJTH CITBIIIA 3BYKOBBIC «TIOJICKAa3KW» (Takue, Kak CTyk Omoia). Ho B xoporo
KOHTPOJIMPYEMBIX JTaOOPATOPHBIX YCIOBUSIX JaXKe 3Ta MPUMUTUBHAS CBS3b MOXKET OBITh yCTpaHEHA.
OILHaKO oT OI[HOﬁ IIOJIOBHUHEI K I[perﬁ BCEC KC MOFYT nepez[aBaTLc;[ HCSICHBIC DOMOIINOHAJIbHBIC
OIYIIEHUS, TPEANOI0KUTENBHO TOTOMY, YTO HEPACCEUEHHBIE CTPYKTYPBI MO3Ta, TAKUE KaK
FI/IHOTaJ'IaMyC, HO-HpC)KHCMy CBsI3AaHBI C 06OI/IMI/I nonymapm[MH.



Bos3naukaer HUCKYHICHHUC 3a1aTb BOIIPOC: HCYKCIIU MEPCA HaMU — JIBa PA3JIMYHBIX UHIU-
BUTyyMa, 00JIalaloInX CO3HAHUEM M MPEOBIBAIONINX B OJJHOM Telie? DTOT BOIMPOC BBI3BAT OYPHYIO
nojemMuky. OqHu 6e3 COMHEHHUI OTBEYAIM Ha 3TOT BOIPOC YTBEPAUTENLHO, APYTHUE CUUTAIH, YTO HU
OJTHa U3 CTOPOH HE JI0JDKHA pacCMaTpPHUBAThHC KaK MOJTHOLEHHAS JIMYHOCTH. HexoTopele
YTBCPIKIAIA, YTO O6IJ_[HOCTB OMOIMOHAJIBbHBIX OIJ_IYIJ_ICHI/II\/JI MOZKCT CIIYXXUTH JOKa3aTCIILCTBOM
CYIIECTBOBAHHMS TOJIBKO OJHOW JIMYHOCTH. Elle 0/1Ha TOUKa 3peHUSI COCTOUT B TOM, YTO
CO3HATEJILHOIO HHANBUYYMa IIPEACTABIAET TOILKO JIEBOE MOJIYIIAPHE, a IPABOE — IIPOCTO
aBTOMAT. DTOW TOUKH 3PEHUS MPUICPIKUBAIOTCS T€, KTO CYMTAET PEUYEBBIE CIIOCOOHOCTH
o0s13aTenbHON cocTaBisoneil cozHanus. CaMo co0oM, TOJIBKO JIEBOE MOTyLIApUe MOXKET
yoenuTenbHO 3a8BUTH «/Jla!» B oTBeT Ha Bonpoc: «O06nagaemib au Tl co3HaHueM?». [IpaBomy
HOJTyIIApUIo, OJOOHO KOIIKE, cO0aKe WM IUMITaH3€, MOXKET OBITh TPYAHO JaKe MOHATH
OTJENIbHBIE CJIOBA ATOTO BOIIPOCA, HE TOBOPSI YK€ O TOM, YTOOBI IPABUIHHO OTBETHTH HA HETO.

U Bce e moka BOIPOC OCTAETCS OTKPBITHIM. B HETaBHUX SKCIIEPUMEHTAX, TPOBEACHHBIX
Honanbnom Bunbconom u ero komteramu (Bunbcon u ap. [1977], 'azzanura u ap. [1977]), npu
HAOIO/IEHUX 32 MAlMEHTOM C pa3AeleHHbIM MO3roM (Ha3oBeMm ero "P. S."), Obutu momyueHsbl
BEChMa MHTEPECHBIE pe3yIbTaThl. [locie onepanuu no pas3eneHuto MOoTyIIapHid TOIBKO JEBOE
noJyiapue 00J1a/1ano pedbto, HO TOHUMAIU pevb 06 MOyIapus, a O3IHEE MPaBOe MOTyIIapHe
HAy4HJIOCh U BOCIIPOM3BOAUTH peub! HecomMHeHHO, uTO 00a momymapus ObUTA HAJETICHBI
co3HanueM. bosee Toro, 3To ObUIH JIBa OMOeIbHbIX CO3HAHUS, TOCKOJIBKY X KEJIaHUS U
pHUCTpacThs OBLUTH COBEPIICHHO pa3InIHbl. Hampumep, J1eBoe MOTyIapre BeIPakaso KellaHue
CTaTh YEPTESIKHUKOM, a ITPABOE — TOHIIUKOM!

JIn4HO s HE BEPIO B CIPABEIMBOCTh HIMPOKO PACIPOCTPAHEHHOTO YOESKIECHHUS B TOM, UTO
OOBIUHBIN YeTOBEYECKUH S3bIK HEOOXOANM JIJIsl MBIIIIEHUS WK co3HaHusl. (B cienytoreii rinase s
IIPUBEY HEKOTOPHIE I0BOJIBI B MOJIb3Yy CBOEH TOUKHU 3peHMsl.) [Io3ToMy s OTHOIIYCh K TEM, KTO
BEPHT, YTO, B IPUHIUIIE, 00€ MMOJOBUHBI MO3Ta MOCE pa3/esieHus 001a1al0T CO3HAHUEM
HE3aBUCUMO JpyT OT Apyra. [Ipumep ¢ P. S. MOXkeT Ciy>KUTh BECOMBIM TOATBEPKICHUEM TOMY, UTO,
Mo KpaifHel Mepe B ’TOM YaCTHOM cllyuyae, 3TO TaK U ecTh. [lo-MoeMy MHEHHIO, €TUHCTBEHHOE
I{GI\/JICTBI/ITGJ'II)HOG Pasiiniuec MCXKXIy P. S. u Bcemu APYruMu CliydasdaMi 3aKJII049acTCda B TOM, YTO
CO3HAHME €ro MPaBOro MOJYIIAPHUS HA CAMOM JIeTIE CMOTJIO YOeIUTh OKPYKAIOIINX B CBOEM
CyIIeCTBOBaHUU!

Ecnu mb1 fomyckaeM, uto P. S. geiicTBUTETbHO HMEET IBa HE3aBUCHUMBIX pazyma, TO
BO3HUKAECT JOBOJIBHO ITMKAHTHAS CUTyaIus. ECTh BCe OCHOBaHUS MOJIarath, 9T 00 ONepanuu
pasziesieHus MoNyIapHii y KaxI0TO MalreHTa ObUI0 TOIBKO OJHO co3HaHue. OHAKO MOCe
orepanuu ux yxe asa!l B HEKOTOpOM cMEBICITe, N3HAYAILHO SIMHCTBEHHOE CO3HAHUE PA308OUIOC.
MBI MOXEM B CBSI3H C 3TUM BCIIOMHHTB TUIIOTETHUECKOTO MyTENICCTBEHHUKA U3 TJIAaBhI 1, KOTOPBIi
BOCTIOJIb30BAJICS TEIENOPTALMOHHONW MAIlIMHON M B KAKOM-TO MOMEHT (HEYMBILIIEHHO) OBl TO-
CTaBlIeH nepe] GaKkToM, 4TO OYATO ObI «HACTOSAIIECE» €To «si» 0JaromnoyydHo npuosUIo Ha Benepy.
B aTom ciyuae pa3BoeHHE CO3HAHUS MTPUBOIUT K KAXKYIIEMYCs Mapaiokcy. Bexb Mbl MOXKeM
3aJ1aTh PE30HHBIN BOIPOC: «A KaKO#, COOCTBEHHO, MapUIPyT BHIOPAJ MIOTOK €r0 CO3HAHMUS ,,HA
camowm gene"?» Eciu OBl 661 OBIITH 3TUM Ty TEIIECTBEHHUKOM, TO KaKO€ ObI U3 IBYX CO3HAHUH BbI, B
KOHIIE KOHIIOB, Ha3BaJK Obl «cO00i»? Y CTPOMCTBO AJIs TENEMOPTAIMU OTHOCUTCS K 00JIacTH
Hay4YHOW (PAHTACTUKH, OJTHAKO B ciiydae ¢ P. S. MbI IMeeM B 4eM-TO aHAJOTUYHYIO CUTYAIUIO U
MIPUTOM cosepuieHHo peanvryto. Kakoe u3 coznanmii P. S. 66110 66 IPaBOMEPHO «OTOKIECTBUTHY C
P. S. no onepanmu? Het coMHeHui, uTo MHOTHE (PUIOCO(BI COUITH ObI 3TOT BOIIPOC
0ECCMBICIICHHBIM, K00 €ro pelIeHUe P MOMOIIIH OTIEPAIIMOHATUCTCKAX METOJIOB KaXKETCs
HEBO3MOXKHBIM. Kak10€ moirynrapue coxpaHseT maMsITh O «I00NEPANMOHHBIX» BpEMEHaX, H,
€CTECTBEHHO, Ka0¢ OyIeT HIeHTH(DUITUPOBATh ce0sl ¢ TOH — eIlIe IEeIOCTHOM — JIMYHOCThI0. Ho
BCE K€ IMOI00HAs CHTYAIHsI, TPUMEUaTeIbHAs B KA4eCTBE CBOCTO POJIa TOJIOBOJIOMKH U CIIOCOOHAS
MIOCTaBUTH B TYIHK, CaMa 10 ceOe elle He SBISICTCS apaJoKCaIbHOM.
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JTa roJIoBoJIOMKa CIIC YCIOXHUTCS, CCIIN MPCAIIOJIOXKUTDH, UTO B HaﬂbHeﬁmeM 063 CO3HaHuA
MO>KHO ObLIO ObI KAKUM-TO 00pa30M OMATH CBECTH BoeAUHO. [loBTOpHOE coeuHeHre pa3pe3aHHbIX
HCPBHBIX BOJIOKOH MO30JIUCTOI0 TCJIa HAa CCTOAHAIIHCM JTAIlC PAa3BUTHUA MCAUTTMHBI UCKIIHOYACTCH,
HO MOJKHO TIPEJICTaBUTh ce0€ HEKUi CrIoco0 pa3zesieHusl oaymapui, 6oaee MATKAN, YeM pealTbHOE
pa3pe3aHue HEpBHBIX BOJIOKOH. Hampumep, HepBHBIE BOJIOKHA MOTJIM ObI OBITH BPEMEHHO
3aMOPOKEHBI WM NTapaJTu30BaHbl MIPH MOMOIIY JIEKAPCTBEHHBIX cpeAcTB. [loka s He ciblman o
HOI[O6HI>IX OIIbITaX, HO AyMaro, 4TO MOABJICHUC TCXHUYCCKUX BO3MOXKHOCTEH I UX
OCYUIECTBIIEHUSI — 3TO BOINpPOC 0003puMoro Oyayiiero. Toraa Mo>KHO IOIYCTUTh, UTO MOCIIE
MPUBEICHUS MO30JIMCTOTO Tea B pab0TOCIIOCOOHOE COCTOSIHUE, Mbl BHOBB TIOJTYYUM 00HO
coznanue! [IpencraBpre, uTO 3TO co3HaHME Bamie. Kak Obl BB ce0s1 4yBCTBOBAIM MOCTIE TOTO, KaK B
TE€YEHHE KaKOTO-TO BPEMEHU ObUTH JBYMS HE3aBUCUMBIMU JTHUYHOCTSIMHU C OTJCIBHBIMU «51»?

«3peHue BCICIYI0»

3KCH€pI/IMeHTBI 10 pasaCJICHUIO nonymapnﬁ MO3ra, nIOMUMO IIpOUCro, sAICHO MMOKa3ajinu, 4To
HAJIMYUE eOUHCMBEHHO20 «MECTa JUIsSl CO3HAHUS» BOBce He 00s3arenbHo. Ho Oblu npoBeeHsl u
APYTUC ONBITHI, PE3YJILTATHI KOTOPLIX JAOT OCHOBAHUC MMOJIAraTh, YTO HCKOTOPLIC YYACTKU KOPBI
TOJIOBHOT'O MO3ra B OOJIbIIIEH CTENEHH CBSI3aHbl C CO3HAHUEM, Hexenu npoune. Cpean mogo0HbIX
OIIBITOB - U3YYCHHUC ABJICHHUSA CJlienonibl. HOBpe)I(,Z[CHI/Ie TCX WJIN UHBIX YUYaCTKOB 3pPIT€JII>HOI>i KOPBI
MO’KET PUBECTHU K CJIETOTE B COOTBETCTBYIOIEM CEKTOpE MOJIs 3peHus. YeToBeK He BUIUT
npeameT, HOMGH.[GHHI:H\/JI B 3TOT CCKTOP — Y HETO MOABJISACTCS 4YaCTUYHAA CJICTIOTA, CBSI3aHHAA C 3TOU
KOHKPETHOM 30HOM €ro MOoJIsl 3peHHUS.

Opnako, Koe-Kakue JI00NBITHRIE H3bICKaHus (cM. Baiickpasir [ 1987]) mo3BoiSIOT TOBOPUTH
0 TOM, YTO JieJia 3/IeCh OOCTOAT COBCEM HE TaK MPOCTO, KaK KakeTcs. Y MalreHTa, Ha3bIBaéMOro
3nech u ganee "D. B.", Heo0Xx01umMo ObUIO YAATUTh YaCTh 3PUTENBHOM KOPHI TOJIOBHOTO MO3Ta, U
1ocJie ONepalyy y Hero HacTyNHIIa YaCTUYHAsI CJIETOTa B ONMCAHHOM BbllIe cMbiciie. OHaKo,
KOTJa YTO-JIN0O0 (Kak MpaBuiio, M300pakeHHE KPEeCTHKa, KPyKOUKa MM HAaKJIOHHOTO OTpe3Ka
IpsIMOI ) TOMENIANU B «CIemyto 30Hy» U npocunu D. B. yeadams, uTo 310 Takoe, 0H 0OHapyXUJI,
YTO MOXKET JIeJIaTh 3TO C MPAKTUYECKH CTONPOLEHTHON TOYHOCTHIO! DTa CIOCOOHOCTH K «yTa/bIBa-
HUIO» OKa3alach HEOXKUJAHHOU U JiJ1s1 camoro D. B., KOTOphIH ITpy 3TOM MPOAOIIKAT YyTBEPKIAATh,
YTO B 3TOW 30HE OH BOOOIIE HUYETO HE BUMUT.

N3o0pakenus, GopMHUpyeMBbIC Ha CETYATKE, B CBOIO OUEPE/Ibh TOXKE 00pabaThIBAIOTCS HE
TOJILKO 3pUTENILHOM KOPOM, HO U Opyeumuy y9acTKaMH MO3Ta, IPU 3TOM OJUH U3 Hanboiee
3araJIOYHbEIX U3 HUX HaXOOUTCS B HIDKHEH YacTH BHCOYHOM Joau. BmomaHe Bo3MokHO, uto D. B.
CTPOWJI CBOM «JIOTAJKW» HAa OCHOBE MH(POPMAITUH, TOJTYICHHON KaK pa3 3TUM y4aCTKOM HIDKHEH
YacTU BUCOYHOU Joyu. [Ipu akTuBammu 3Tux 00JacTel He BOZHUKAIO HUKAKUX OCO3HAHHBIX
OLIYIIICHUH, OHAKO HH(OpMAIs B HUX, OECCIIOPHO, CO/IEPIKAIACh, IPOSBIIASA Ce0sl TOJIBKO B
TOYHOCTH «aoraaok» D. B. Ha camom nene, nocne cooTBeTCTBYIOMIEH TpeHupoBKku D. B. Hayuuics
JI0 HEKOTOPOM CTENEHN 0CO3HABATH HH(POPMAIIHIO, OTHOCSIIIYIOCS K THM 00JIACTSIM MO3Ta.

Bce 310, mo-BUAMMOMY, YKa3bIBa€T Ha TO, YTO OTAEIbHBIE 30HBI KOPBI TOJIOBHOTO MO3ra (Kak,
HarpuMep, 3puTelibHas Kopa) UMEIOT 00JIbllee OTHOIIEHUE K CO3HATETIbHOMY BOCTIPUATHIO, YEM
JIpyTHe, HO HEKOTOPBIE U3 3TUX MEHEEe BaXKHBIX 30H, OUYEBUHO, MOTYT OBITh yTEM TPEHUPOBOK
OTKPBITHI JI1 HETIOCPEACTBEHHOT'O I0CTYTa CO3HAHUSI.

O0paboTka uHGoOpMaMU B 3pUTETBLHON KOpe
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NmeHnHO B 3pumensHoll Kope Tpolecchl 00padoTku WH(HOPMALIUK U3YICHBI TOpa3io JTydllle,
YeM B JIPYTUX 4acTsx Mo3ra. i ux onvcanus ObLI MPEUI0KEH LEbi psll pa3HOOOpa3HbIX
mopeneit. Ha camom niene, 0o moeo, xak BusyaibHast ”H(GOpMAaIKs MONagaeT B 3pUTEIbHYIO KOpY,
ee JacTHu4Has 00paboTka MpoXoauT eie B ceTuaTke. (Boobime roBops, ceTyaTka CYUTACTCS YaCThIO
mo3ra!) OfHU U3 EPBBIX SKCIIEPUMEHTOB MO UCCIIET0BAHHIO MTPOLIECCOB 00pabOTKN MHPOPMAIIUH B
3pUTEIBHOM KOpe ObutH npoBeAeHbI [JaBumom Xpro-6enom u Topcrenom Buzenem u B 1981 rogy
npunecnu M HoGeneBckyto npemuio. B xo7e 3THX 3KCIIEpUMEHTOB y1al10Ch MOKa3aTh, YTO
ONpEIETICHHBIEC KIETKH 3pUTEIBHON KOPBI KOIIKM BOCIIPUHUMAIOT B I10JI€ 3PEHUS JTMHUH, UMEIOLIUE
BIIOJIHE onpeoeieHHblll Y20 Hak1oHa. IIpu 3ToM cocefHIe KIETKH ObLITU BOCTIPUUMYUBHI K JTMHUSIM,
PacCIOJIOKEHHBIM 101 HECKOJIBKO MHBIM yIJIoM. YacTo He HMeJI0 3HaYEHHs], YTO UMEHHO
XapaKTepU3yeTcsl TAKKM YTJIOM HaKJIOHA. DTO MOIJIa OBITh TPaHUIIA MEKIY TEMHOW U CBETIION
00J1acThIO WJIM IIPOCTO TEMHAs YepTa Ha CBETIIOM (oHe. M3yuaemble KIETKH OKa3aJuch CIOCOOHBI
abcTparupoBaTbes OT KOHKPETHOM MPUPOABI 00BEKTa, UMEIOIIEr0 CBOMCTBO «YTOJl HAKIOHAY.
Jpyrue kieTky ObUIH YyBCTBUTENIbHBI K OIIPE/ICTICHHBIM IIBETAM MJIM K PA3IUYUSAM MEXY U30-
OpaxXeHHUSIMH, PETUCTPUPYEMBIMHU KaXIbIM TJ1a30M, YTO MO3BOJIIET BOCIIPUHUMATH O0HEMHBIE
n3o0paxxenus. [IpoaBurasice ganee oT mepBUYHBIX 00JIacTel BOCHPUATHS, MBI 0OHAPYKUBaEM
KJIETKH, KOTOPbIE UyBCTBUTENBHBI KO BCe 00JIee TOHKUM acleKTaM BOCHPHUSATHUS TOTO, YTO MBI
BuauM. Hanpumep, npu B3risiie Ha puc. Mbl pa3inyaeM odepTaHus 0€I0ro TpeyrojabHUKa, OJJHAKO
JTUHUH, 00pa3yoIIfe caM TPEYTONIbHUK, OOJBIICH YaCThI0 HE H300Pa’KEHBI, HO OOMbICIEHDL.
Knetku, cnocoOHBIE (PUKCHPOBATH ATH «IIOAPA3yMEBAEMBbIC)» JTMHHUH, IEHCTBUTEIHHO OBLTH
oOHapy»KeHBI B 3pUTENIbHOI KOpe (TOH, YTO HA3bIBAETCS BTOPUYHOM 3pUTEIHHONU KOPOH)!

B nauane 1970-x ros1oB B IUTEpAType MOSBUINCH 3asIBICHUS 00 OTKPBITUU B 3pPUTEIHLHON KOpE
MO3ra MapThIIIEK KIETOK, KOTOPbIe aKTUBUPYIOTCS TOJIBKO TOTJa, KOT/Ia HA CETYATKy MPOCIUPYyETCs
n3zo0paxenue suya. Ha ocHOBaHWY 3TON MHpOpMaIK Obl1a chOPMYIIMPOBAHA «THUITOTE3a
0a0yIIKMHON KJIETKU», COTJIACHO KOTOPOW B MO3T€ YEJIOBEKAa JJOJKHBI CYIIECTBOBATh
OTIpeIeICHHBIE KIETKH, pearupyrolre TOJIBKO B TEX CIIydasiX, KOTJa B KOMHATY BXOJUT ero/ee
0alymka! HegaBHue riccnenoBanus MOKa3aiH, YTO €CTh KJIETKH, Pearupyrolue Ha ONpeeieHHbIC
cioBa. MoXeT OBITh, 3TO IIar Ha MyTH K JOKAa3aTeIbCTBY CIIPABEIUTMBOCTH THITOTE3bI OA0YIIIKMHOM
KJIETKH?

SIcHO, 4TO HaM MPEICTOUT €IIIe OUY€Hb MHOT'O Y3HATh O JETAJISIX MPOLEcCOB 00PabOTKH
uHpopmanuu B Mo3re. J[o cux nop o4eHb Majo U3BECTHO O (PYHKLIMOHUPOBAHUM BBICIIUX OT/EJIOB
Mo3ra. MBI ITOKa OCTaBUM 3TH BOTIPOCHI M O0OPAaTUMCS K CAMHUM KJIETKaM MO3Ta, KOTOPbIE MO3BOJISIOT
€My OCYILECTBIIATh 3Ty YAUBUTEIBHYIO NESATEIbHOCTD.

Kak padoraoT HepBHBIE UMITYJIbCHI?

O0paboTtka nHOpPMAIIUK B TOJOBHOM MO3Te (PaBHO KaK U B CTUHHOM MO3T€ U CETYATKE)
OCYIIIECTBIISICTCS] YHUKAILHBIMU TI0 CBOEMY Pa3HOOOPA3HIO KIIETKAMH, KOTOPBIE HAa3bIBAIOTCS
Hetiponamu. ITonpoOyeM pa3o0Oparbes, Kak ke yCTpoeH HelpoH. Ero yTomimeHnHas ieHTpaibHas
4acTh, HEMHOTO TIOX0asl Ha 3BE3/y U YacTO UMeromas GopMy perCKU, Ha3bIBACTCS MeloM
(comotl) Helipona U CONEPKUT B cede kieTouHoe saapo. C 0THOM CTOPOHBI OT TeNa HEHPOHA OTXOTUT
CHIILHO BBITSIHYTOE HEPBHOE BOJIOKHO, HA3bIBAEMOE AKCOHOM. AKCOH MHOTA JOCTUTAET
JICHCTBUTEIILHO OTPOMHOM JIJTMHBI (Y YETOBEKa — YacTO J0 HECKOJIBKMX CAHTUMETPOB), €CITH
y4eCTh, UTO peYb HJET BCETO JIUIIh 00 OJHONW MUKPOCKOITMICCKON KIIETKE.

AKCOH CITy’KHT «IIPOBOJIOM», I10 KOTOPOMY NE€pEaeTCs Ucx00Auull N3 KJIETKU HEPBHBIH
curHai. OT akCOHa B CTOPOHBI MOTYT OTXOJIUTH 00JIee MEJIKHE BETBU M, KPOME TOTO, AKCOH MOYKET
HECKOJIbKO pa3 pa3BeTBIAThCA. Ha KOHIIax Kak[0ro U3 3TUX HEPBHBIX BOJIOKOH HAXOJATCS HepEHbie
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oxoHuanus (mepmunanu). Ilo qpyryro CTOPOHY COMBI, @ 4aCTO U OTXO/s OT HEe BO BCEX
HaIpaBJICHUSX, PACTIOIATAIOTCSI KOPOTKUE CHIIBHO BETBSIIIUECS OTPOCTKUA — OeHOpUmbl, 1O
KOTOPBIM B KJICTKY NOCTYIIAIOT GXOaHble JaHHBIC. (I/IHOI‘I[a 1 Ha KOHIAx ACHAPUTOB BCTPCUYAIOTCA
TEPMHUHAJH, 00pa3yIolne TaKk Ha3bIBAEMBIE OeHOPO-0eHOpUMHble CHHATICHI MKy JeHapuTamMu. B
JanpHeiem s He Oyly WX YUYUTBIBATh, TOCKOJIBKY CBA3aHHOE C HUIMHU YCIO)KHEHUE 001Iei KapTHHBI
HECYIIECTBEHHO).

Knerka kak 1esnoe oTeneHa oT OKpy>KeHHsI KIETOYHOH MeMOpaHOi, KOTOpasi OXBAaThIBAET
COMY, aKCOH, HEpBHbIE OKOHYAHUS, ICHAPUTHI U BCE OCTaIbHOE. [1J11 TOro 4T0OBI CUTHAIBI
nepeaaBaIich OT OJTHOTO HEHpOHa K APYTroMy, Hajl0 KaKUM-TO 00pa3oM o0ecriednTh UM
BO3MOXKHOCTb «II€peX0/ia uepe3 dapbep» Mexay HelipoHamMu. DTO TOCTUTaeTCs C OMOIIBIO
MEXKJIETOYHOTO COeIMHEHUS, Ha3bIBAEMOI'0 CUHANCOM, 6 KOTOPOM TEPMHUHAJIb OJJHOI'O HeMpoHa
COEJIMHEHA C KaKOW-T11M00 TOYKOM Ha COME MJIM Ha OJIHOM M3 IEHJPUTOB ApYyroro Helipona. Ha
caMoM Jiefie, MeXAy TepMHUHAJIbIO OHOTO HEHPOHA U COMOM MIIM AEHIPUTOM JPYTOro OCTaeTcs
OUYE€Hb Y3KUH 3a30p, KOTOPBIM Ha3bIBaeTCs cunanmuyeckol wenvto. [Ipu nepegaue oT 01HOTO
HeHMpoHa K APYyroMy CUTHAJ JOJDKEH MPEo0JIeTh ITOT 3a30p.

B kakoii opme curHaiiel mepeatoTcs o HEPBHBIM BOJIOKHAM U Y€pe3 CHHANITHYECKUE
nienu? YUTo 3acTaBisieT clieyonuil HeHpoH nepeaaBaTh CUrHan aaibuie? J{Jis HermocBAIEeHHOTO,
BpOJI€ MEHsI, MEXaHU3MBbI, KOTOPBIE UCTIOIB3YIOTCS 37€Ch MPUPOAON, KAKYTCS yAUBUTEIHLHBIMH U
COBEPILIEHHO 3a4apOBBIBAIOLIUMU!

MoHO ObUTO OBI AYMaTh, YTO 3TH CUTHAJIBI PACTIPOCTPAHSIOTCS TOYHO TaK JKe, KaK dJIeK-
TPUUECKUI TOK MO IPOBOAAM, HO B IEHCTBUTENILHOCTH BCE Tropa3fo cioxHee. HepBHOE BOIOKHO
MIPEACTABISIET COOOM MIIMHIPUIECKYIO TPYOKY, 3aIOTHEHHYIO PACTBOPOM OOBIYHOU COJIH (XJIOpUAA
HATpUs), CMEIIAHHOW ¢ XJIOPUAOM Kamus (¢ mpeodiajaHueM MOCIeIHEr0), Tak YTO BHYTPU TPYOKHU
HAXOJUTCSI CMECh M3 HOHOB HATPHS, Kainus U Xjopa . CHapy>KH BOJIOKHA HAXOJATCS TE YK€ HOHBI, HO
B IPYTUX COOTHOIICHUSX: HOHOB HaTpus OOJbIle, YeM HOHOB Kanus. B cocTosiHIM MOKOs
COJIEPKUMOE TPYOKH MMEET CyMMAapHBIN OTpUIIATEILHBIN 3apsi/ (T.€. HOHOB XJIOpa TaM OOJIbIIE, YeM
MOHOB KaJIUsl M HATPHs BMECTE; HATOMHHUM, YTO MOHBI KAJIHSI U HATPUS 3apsKEHBI TTOJIOKUTEIBHO,
TOT/1a KaK MOHBI XJIOpa — OTpHUIaTeibHo). Kinerounas memOpana, oO6pa3yromiasi IoBEpXHOCTb
WIMHPA, UMEET «yTEUKU», IOATOMY MOHBI IIEPEMEIIAIOTCS Yepe3 MeMOpaHy TaKHM 00paszom,
YTOOBI HEUTPATM30BaTh H30BITOUHBIH 3apsia. KoMrieHcanuio yTedek u nmoaaepkanue n30bITOuHOTO
OTPUIIATENILHOTO 3apsi/ia BHYTPU TPYOKH OCYIIIECTBISET KAOHHBII HACOC», KOTOPBIA OUEHb
MEIJICHHO OTKa4YMBaeT HOHBI HATPUS Yepe3 MeMOpaHy HapyKy. OT4acTH 3TO e MOMOTaeT
MOJIICP)KUBATH N30BITOK MOHOB KaJIHsl MO0 CPABHEHUIO C MOHAMH HATPHs BO BHYTPEHHEM PacTBOPE.
CymiecTByeT Tak)ke HOHHBIN Hacoc, KOTOPbIH (0o0Jiee MEAJIEHHO) IEPEHOCUT MOHBI KaJIus U3
HapyKHOU Cpelbl BHYTPb TPYOKH (4TO, MpaB/aa, HE CIIOCOOCTBYET MOAIEPKaHUIO PA3HOCTU
3apsi/ioB).

Cuenan, pacipoCTpaHSIOLINICSA IO HEPBHOMY BOJIOKHY, ITPEJICTaBIsAET cO00M 001acTh C
0bpammubim pactpereeHueM 3apsiioB (T. €. MOJIO0KUTEIbHBIN 3apsa] BHYTPU U OTPULIATEIbHBII
CHapy>KH), KOTOpasi iepeMelaeTcs Bojb BoJoKHa. BooOpa3ure, yTo Bbl HAXOAUTECh HA HEPBHOM
BOJIOKHE KaK pa3 Iepej Takoi 001acThio ¢ 0OpaTHBIM pacmpeseneHueM 3apsnos. I1o mepe Toro, kak
9Ta 007aCcTh NPUOIMKACTCS, EKTPUUECKOE MOJIE OTKPHIBAET B MEMOpaHEe MalleHbKHE «IBEPIIbI»,
Ha3bIBAEMBIE HAMPUEGLIMU KAHAAAMY. DTO MO3BOJISET NOHAM HATPHsI IEPEMEIIATHCS C HApy KHOU
CTOPOHBI MEMOpPaHbl 0OPaTHO BHYTPb TPYOKH (B pe3yJIbTaTe COBMECTHOTO JI€HCTBUS AJIEKTPUUECKUX
CHJI ¥ TABJICHUSI, 00YCIIOBIIEHHOTO Pa3HOCTBIO KOHIICHTPALIUH, T. €. «OCMOCa»). DTO MPUBOINT K
TOMY, YTO 3aps] CHapYy KU CTAHOBUTCS OTPHULIATEIbHBIM, @ BHYTPU — MOJIOKUTENbHBIM. Korna 31o
IPOMCXOIUT, MBI 3HAEM, YTO 00JIaCTh 0OPATHOTO pacIpeesIeHHs 3apsaa, KOTOpas U SBISETCS
CUTHAJIOM, JO0CTHIIIa Hac. [Ipu 3ToM 1o3aiu Hee OTKPBIBAIOTCS KPOIIEUHBIE «IABEPLBI» JPYTOro
TUNA (Kanuesvle KaHavl), KOTOPbIE BBITYCKAIOT HOHBI KAJIUs HAPYKY, TEM CaMbIM BOCCTaHABIIUBAsI
U30BITOYHBIN OTpULIATENbHBIN 3apsaa BHyTpH. Teneps curnan npouien! HakoHel, Koraa curHan yxe
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JOCTATOYHO YAAIWICS, MEJUICHHO, HO BEPHO pa0dOTaIONe HOHHBIE HACOCHI TIOCTENIEHHO
BBIKQUMBAIOT MOHBI HATpHs U3 TPYOKH HapyXKy, 3aKaunuBasi BHYTpb HOHBI Kanusi. Takum oOpazom
BOJIOKHO BO3BpAIlA€TCsl B COCTOSIHUE MOKOS U TOTOBO K Iepefadye 04epeTHOrO CUTHaIa.

OO6paruTe BHUMaHWE, YTO CUTHAI MPEACTABISAET CO00H MPOCTO 001acTh OOPATHOTO
pacrpezesieHus 3apsiaa, IBIKYIIYIOCS B0JIb BOJIOKHA. Bewecmeo Kak TakoBOE (T. €. HOHBI)
nepeMeIaeTcs MpHU TOM COBCEM HEMHOTO -TOJILKO BHYTPb U HAPYXKY 4epe3 KIETOYHYI0 MeMOpaHy !

DTOT CTpaHHBIN, YK30THUECKOM MEXaHU3M JICCTBYET Ha MOBEPKY O4eHb dPdekTnBHO. OH
YHHUBEpPCAJICH U UCMONB3YETCs KaK y MO3BOHOYHBIX, TaK M Y 6€Cc103BOHOUHBIX. HO y MO3BOHOUHBIX
OH OBUT YCOBEPIICHCTBOBAH 32 CUET MU30JISIIIUN HEPBHBIX BOJIOKOH NP MTOMOIIX OEI0BATOTO
YKUPOMOIOOHOTO BEIIECTBA, HA3bIBAEMOT0 MueauHoM. (VIMEHHO MUETMHOBBIM MOKPBITUEM
00BACHSIETCS IIBET «OEJI0T0 BEleCTBa» Mo3ra.) Takas N30JIs1Us TO3BOJISIET HEPBHBIM UMITYJIbCAM
pacmpocTpaHsAThCs 6€3 MoTephb (0T OHOM «PETPAHCISAIIMOHHON CTAHIMI K APYTOi) U ¢ OUYeHb
MPWIMYHON CKOPOCThIO — 70 120 METpPOB B CEKYH/TY.

Korna curnan nocturaeT TepMUHAIIM, U3 HEE BBIEIACTCS XUMUUECKOE COSUHEHNE, Ha-
3bIBAEMOE HEUPOMETUATOPOM. DTO COEAMHEHNE NIEPECEKAET CHHANTHUECKYIO LIEJIb U JIOCTUTaeT
JIPYroro HeHpoHa - MOBEPXHOCTH ACHIPUTA UM COMBL. [Ipu 3TOM y OJJHUX HEHPOHOB TEPMUHAIb
BBIJIETISIET HEUPOMEINATOP, ob.1ecyalouyuti BO30YKIEHUE CIEIYIOIIEro HEHPOHa, T.€. OChUIKY
HOBOT'O CUTHAJIa BIOJb CBOETO aKCOHA. DTH CUHAIICHI HA3BIBAIOTCA 8030yaicoarouumu. Y IPyTUX
HEHPOHOB TEPMHUHAJIN BBIIEISAIOT HEMpOMEIUATop, 3ampyoHAIowuti IpyroMmy HeHpoHy TreHeparlo
COOCTBEHHOT'O UMITYJIbCA, U TIOATOMY Ha3bIBAIOTCS mopmozsawumu. Ha kaxaom HeillpoHe neiicTBUe
AKTHUBHBIX B I[&HHBIﬁ MOMCHT B036Y)KI[3,IOHII/IX CHHAIICOB CYMMUPYETCA, U3 PC3yJibTaTa BIYUTACTCA
CyMMapHO€ JeiCTBHE TOPMO3SIIUX CUHATICOB, U €CJIH MOy4YeHHAs! Pa3HOCTh MPEBbIIIAET
OIpeIeIEHHOE KPUTUYECKOE 3HaUEHHE, TO HEUPOH AEHCTBUTEILHO BO30YKIAETCS.
(Bo30yxmaromiue CHHAIMCHI CO3/IaI0T MOJIOKUTEIBHYIO PA3HOCTh MOTEHIIMATIOB MEXKIY BHYTpEHHEH
Y Hapy>KHOM CTOpOHAMU MeMOpaHb! CIEIYIOIIET0 HEHPOHA, a TOPMO3AIIUE — OTPULIATENbHYI0. DTH
pa3HOCTH MOTEHIINAJIOB CKIIAbIBalOTCsI. HelipoH BO30YyIUTCS TONBKO B TOM Cllydae, €clid pe3yabTH-
pyro1as pa3HoCTh MOTEHIIMAJIOB Ha MEMOpaHe B Havajie ero akCoHa JOCTUTHET ONpeAeIeHHON
KPUTHUECKON BETMUUHBI, TPU KOTOPOI MOHBI Kallusl HE YCIEBAIOT BBIXOJAUTH HAPYXKY JOCTATOUHO
OBICTPO, YTOOBI BOCCTAHOBUTH PABHOBECHE.)

KoMmnbroTepHbie Moaeu

BaxHBIM CBOWCTBOM HEPBHOM CHUCTEMBI SIBJISIETCSI TO, YTO CUTHAJIBI, UCIIOJIB3yEMBIC JIJIS
nepenayn vHGOpMaIuu, OTHOCATCS (OOJBIIEH YacThI0) K KJTacCy SBJICHHI «Bce WK HUYero». Cua
CUTHAJIa HE U3MEHSETCS: OH WM €CTh, MJIM €r0 HEeT. JTO MpHUIaeT AeATEIHHOCTH HEPBHOU CHCTEMBI
HEKOTOPOE CXOJCTBO ¢ paboToi mudpoBoro KommproTepa. Ha camom nene, Mexay padoToit
OTPOMHOTO KOJIMYECTBA B3aUMOCBSI3aHHBIX HEMPOHOB M TMPOIECCAMH BHYTPH KOMITBIOTEPA CO BCEMHU
€ro IPOBOJHUKAMH U JJOTHUYECKUMH dJIEMEHTaMU (oApoOHee 00 ATOM 4yTh MO3KE) €CTh MHOTO
obmero. B mpunnumne, 66110 OB1 HE TaK YK TPYAHO CO37aTh KOMITBIOTEPHYIO MOJIETh TI0I00HOM
CHUCTEMBI HEMPOHOB. HO BO3ZHMKAET BITOJIHE €CTECTBEHHBIN BOIPOC: HE O3HAYAET JIM ATO, UTO KAKOU
OBl HU ObLIIA JETaIbHAS CXeMa COSTMHEHU HEHPOHOB B MO3T€, BCETJIa MOKHO TTOCTPOUTH €TI0
KOMIBIOTEPHYIO MOJEIH?

UtoOBI cienaTh 3TO CpaBHEHHE 00JIee HATTISIHBIM, S IOJDKEH OOBSICHUTH, UTO TAKOE
Jloeuyeckutl s1emenm. B KOMIBIOTEpE Mbl TAK)KE CTAIKUBACMCS C CUTYallMEH THTIA «BCE UM HU-
4ero»: TU00 B TIPOBOJIHUKE €CTh UMITYJIBC TOKA, JTHOO €ro HeT, MPUYEM KOT/Ia UMITYJIbC eCiilb, €TO
BEJIMYMHA BCET/a OJIHA U Ta k€. [I0CKOJIbKY BCEe B KOMITBIOTEPE CTPOTO CHHXPOHU30BAHO, TO
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omcymcmeue AMIyJbca ObUIO ObI OTPEICTICHHBIM CUTHAIOM, KOTOPBIH MOXKET OBITh «3aMEUCH»
KOMITbIOTEpOM. BooO111e ToBOpsI, KOT/1a MBI TIOJIB3yEMCsl TEPMHUHOM «JIOTHICCKHIA DJIIEMEHTY, MBI
HESIBHO MOJPa3yMeBaeM, 4TO HATUIHUE WM OTCYTCTBUE UMITYJIbCa 0003HAYAET «UCTUHY» WU
«J10%B», COOTBETCTBEHHO. KOHEUHO ke, K peaqbHOI NCTHHE WIIH JDKU 3TO HUKAKOTO OTHOIIICHUS HE
UMEET U UCIIONIB3YETCS TOJIBKO KaK OOIIeTprHATas TepPMUHOIIOTHS. MBI OyieM Takke 0003Ha4aTh
CUCTUHY» (HAIMYHUE UMITYJIbCa) UPPOH «1» 1 «10KbY (OTCYTCTBHE UMITYJIbca) U(poit «0».
[Tomumo 3TOTO, KaK 1 B I1aBe 4, Mbl OyZieM 0003HaYaTh 3HAKOM «&» JIOTHYECKOE «1» (KOTOpoe
SIBIISIETCS «YTBEPKICHUEM» 00 K ACTUHHOCTH» O0OUX apryMEHTOB, T. €. IPUHUMAET 3HaueHue | To-
IJia ¥ TOJIBKO TOTJa, KOTJa 00a OHU paBHBI 1); «V» — jorudeckoe «mim» (KOTOPOe «03HAYaeT», YTO
1100 OJIMH U3 apTyMEHTOB, JTH00 00a OHU «UCTHHHBI», T. €. BRIPAKECHHE CTAHOBUTCS PaBHBIM ()
TOT/Ia ¥ TOJIKO TOT/Ia, KOTIa 00a apryMeHTa UMeroT 3HaueHue 0); 3HAKOM «=>» — «cienyer (T. e.
A => B 03Ha4aeT yTBEPKJICHNUE «ECIIM UCTUHHO A, TO UCTHHHO B», 4TO SKBHBaNIEHTHO
YTBEPIKICHHIO «JIN00 A JI0XKHO, THO0 B HCTUHHO»); <> — «TOT/1a ¥ TOJILKO TOT1a» (BBIPAYKCHHE
UCTHHHO, €CITM 00a apryMeHTa «MUCTUHHBD) WIH e 00a «JI0KHBD OJHOBPEMEHHO); ¥ HCIIOJIH30BaTh
3HAK «~» JIJIS JIOTHYECKOTO «HE» (BBIPAKCHUE «UCTHHHOY, €CITH aPTYMEHT «JI0XKEH», U «JI0KHOY,
€CIIM apTYMEHT «UCTHHEH»). Pe3ynbTaThl MpUMEHEHHsSI Pa3InYHBIX JJOTHYECKHUX OMEpaluii MOXKHO
OIKCATh MPH MOMOIIU TaK HA3bIBAEMBIX «TA0JHUI] HICTHHHOCTH»: B K&KIOH M3 KOTOPBIX A
o6o3Hauvaet cTpoku (T. €. A = 0 maert nepByto CTpoKy, a A = 1 - BTopy10), a B — cTon0ue!.
Hanpumep, ecnmu A =0 u B = 1, yTo Bo Bcex TabaMIIax OTBEUAET MPABOMY BEPXHEMY YTIIy, TO
BeIpakeHne A => B cornacHo mpemveti Tabnuiie npumet 3HaueHue 1. (CoOTBETCTBYIOMIMIA
CJIOBECHBIH MPUMEp U3 0071aCTH MpaOUyUOHHOU JTOTUKHU: YTBEPKICHUE «ECITH s CIUTIO, TO 5
CYACTJIMBY», OUYEBUIHO, OCTACTCSI ICTUHHBIM B YaCTHOM CIIydae, Korja s 00JIpCTBYIO M CYACTIINB. )

OTO — OCHOBHBIE TUIIBI JIOTHYECKUX 3JI€MEHTOB. ECThb ellie psia Apyrux, HO BCe OHU MOTYT
OBITH IOCTPOEHBI U3 TOJIBKO YTO ONMHUCAHHBIX. MTak, MOXeEM Jii Mbl, B IPUHLIUIIE, TOCTPOUTH
KOMIIBIOTEP, UCTIONb3YS COEMHEHHBIE MKy CO00H Heliponbl? 1 coOMparock MOKa3aTk, YTO ITO
BO3MOYKHO JIaXKe IPH CaMbIX MPAMUTHUBHBIX MPEICTABICHIUSIX O QyHKIMAX HelpoHa. [TocMoTpum,
KaK MOKHO ObLIO Obl, B IPUHIIMIIE, IOCTPOUTH JIOTHYECKHE SJIEMEHThI HA OCHOBE COEAMHEHHBIX
MeX Ty coOol HelipoHoB. HaM moTpedyeTcst HOBBIH crmoco0 3amvcu mudp, TOCKOIbKY B
omcymcmeue CUTHaja HU4ero He MpoucxoauT. byaeM cunurtath (COBEpIIEHHO MPOU3BOJIBHO), UTO
JBOMHON UMIyJIbC 0003HavaeT 1 (WK «MCTUHYY), @ OAMHOYHBINH — O (Wn «J105kb»). [Iprmem
TaKXe yIPOILIECHHYIO CXeMY, B KOTOPOW HEMPOH BO30Yyk1aeTcs TOIBKO MPU MOIYUEHUU 08)YX BO3-
Oy KAAroIIKX UMITYJIbCOB (T. €. ABOMHOTO UMITYJIbCa) OJTHOBPEMEHHO. Torjaa HETpyIHO CKOH-
CTPYHMPOBATH 3JIEMEHT «u» (T.€. «&»)./11 3TOro 10cTaTOYHO, YTOOBI C BHIXOJAHBIM HEHPOHOM
00pa30BbIBAJIN BXOJHbIE CUHAIICHI Ba HEPBHBIX OKOoHYaHUs. (Toraa, eciu no 000UM OKOHYAHUSIM
HOPUXOIAT ABOWHBIE UMITYJIbCHI, TO U NIEPBBIN, U BTOPON UMITYJIbC TIPEBBICAT 3aaHHBIN
JIBYXHUMITYJIbCHBIHM OPOT cpabaThIBaHU; a €CJIU XOTsI Obl Ha OJIMH BXOJHOW CHHAIC MPUXOIUT
OJIMHOYHBIN UMIYJIbC, TO MPEBBICUT MOPOT JIHUILIb OJJHA KOHEYHOI'0 HEHPOHA COOTBETCTBYET CUTHAITY
AJIEMEHTA «HEe» (T. €. apa UMITYJIbCOB, €CJIU Ha BX0/1€ ObLII OJMHOYHBIN, 1 Ha000poT). (Takas
KOHCTPYKLHUS KaXXeTcsi a0CYypAHO YCIIOKHEHHOH, HO 3TO HaWJIyylllee U3 TOT0, YTO MPHILLIO MHE B
rosoBy!) B kauecTBe pa3BiedeHUs YUTATEIb MOXKET COCTABUTh MOJOOHBIE «HEUPOHHBIE) CXEMBI U
JUIS. OCTAJIBHBIX OMUCAHHBIX BBIIIE JJOTMYECKHX 3JIEMEHTOB.

ECTGCTBCHHO, 9THW KOHKPCTHBIC MPUMEPHLI HC MOT'YT CIIYKUTh CEPHE3HBIMHU MOJCIAMU TOT'O,
YTO MPOUCXOAUT B MO3re Ha caMoM Jiesie. C X MOMOUIbIO s TOJIBKO cTapajcs Mokas3arb, 4To
OInMCaHHas BbIINIC MOACIIb BO36y7K[[€HI/I$[ HeﬁpOHa MO0 CYTH JIOTUYCCKH SKBHUBAJICHTHA KOHCTPYKIIUU
AJIEKTPOHHOT'O KOMIIbIOTEpA. JIETKO BUAETH, YTO € TIOMOIIBI0 KOMITBIOTEPAa MOXKHO BOCTIPOU3BECTH
M00YI0 MOJIENIb COETMHEHHS] HEMPOHOB MeXk 1y co0oil. B To ke Bpemst, moapoOHO pacCMOTPEHHbIE
BBIIIE KOHCTPYKIIUY YKa3bIBAIOT Ha TO, YTO M, HA0OOPOT, CUCTEMBI HEHPOHOB MOTYT OBITh
MOJIEIISIMU KOMITBIOTEPA U, CIIEJOBATEIBHO, MO2YM JCUCTBOBATDH KaK (YHUBEpCalIbHas) MAITHA
Teropuara. XoTs npu 00CyKAeHUH MaliH ThIOPHHTA BO BTOPOH IJIaB€ MBI HE UCTIOJIB30BAIIH MTOHS-
THUC JIOTUYCCKUX 3JIEMCHTOB U, B ﬂeﬁCTBHTGHBHOCTH, AJI MIOCTPOCHUA MOACIIN MallIMHBL TI)IOpI/IHFa B
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o0mIeM cirydae TOMUMO JIOTUYECKUX JIEMEHTOB HaM MOHAJ00MIOCH OBl e1lie MHOTO€ APYTOoe, B
9TOM HET HUYETO NIPUHLUIIUAIBHO HOBOTI'O, €CJIM TOJBKO MBI I0ITyCKaeM BO3MOXKHOCTD
annpoxcumayuy NCNoiab3yeMoi B MalinHe ThIOpHHTa 6eCKOHeu O JIeHmbl OTPOMHBIM, HO
KOHEYHBIM MHO’KE€CTBOM HEMPOHOB. A 3TO YK€, KaK Ka)KeTCs, ITOJABOJINUT HAC K BBIBOJY O TOM, UTO
MO3T IO CBOEU CYTH 3KBUBAJICHTEH KOMIbIOTEPY !

Ho npesxne, ueM fenaTh TaKue MOCHEIIHBIE BBIBOBI, HAM CIEAYET PACCMOTPETh HEKOTOPHIE
pa3uums MeXIy IeSTeIbHOCTHIO MO3Tra U padOTON COBPEMEHHBIX KOMITBIOTEPOB, KOTOPBIE MOTYT
OKa3aTbCs JOCTATOYHO BaXKHBIMHU. BO-TIEpBBIX, 5 CIUIIKOM YIPOCTHUII OIIMCAHUE BO30YKICHUS
HENpOHa, OTHECS €0 K SIBICHUSM TUIIA «BCE WIM HUYETO». ITO CIPABEAIUBO Il OJUHOYHOTO
UMITyJIbCa, PACIPOCTPAHsIOLIErocs o akcony. Ha camom nerne, koria HeMpoH Bo30ykaaeTcs, OH
TeHEepUPYET LETYI0 MOCIeI0BATEIbHOCTh UMITYJIBCOB, OBICTPO CIEAYIOIIMX APYT 3a ApyroM. Jlaxe B
COCTOSTHUM IOKOSI HEMPOH reHepUpyeT UMITYJIbChI, Tapa BO30YKIAI0UIMX UMITYJIbCOB. S nmpeamnona-
raro, 4TO BCE NMITYJIbCHI XOPOILIO COIIACOBaHBI 110 BPEMEHH, U YTO B CJIy4ae JBOMHOIO UMITYJIbCA,
JUIs OTIPENIEIEHHOCTH, CUHXPOHU3ALMsI OCYLIECTBIISIETCS 110 1epEoii nape UMILYJIbCOB. )
KoHcTpykuus snemenTa «He» (T.€. «~») 3HaUUTeNbHO ClIoKHee. BX0IHOW cUrHas oCTymaeT 1o
aKCOHY, pa3zensioniemMycs Ha ABe BeTBU. OJJHa U3 BETBEI UMEET YBEINUCHHYIO JUIMHY, TaKylo,
YTOOBI CUT'HAJ NIPH IBM)KEHUU 110 HE 3ama3ibIBajl POBHO Ha BpeMsi, paBHOE MPOMEXYTKY MEXIY
UMIIyJIbCaMU B ape. 3aTeM 00e BETBU CHOBA Pa3ACIsAIOTCS, U OJHO U3 OTBETBICHUN KaXKI0W BETBU
OTXOJUT K TOPMO3SIIEMY HEHPOHY, IPUYEM aKCOH OT BETBHU C 3aJI€PKKON IIPEIBAPUTEIBHO pa3/e-
JSIeTCsl CHOBA, 00pa3yst MpsIMyI0 BETBb U BETBB C 3aJepkKoil. Ha BbIXo/ie TOpMo3sIiero HeiipoHa He
OyIeT Huue2o IPU OJUHOYHOM UMITYJIbCE HA €T0 BXOJE, U 080UHOU uMnyivce (C 3aAepKKOM), eClii Ha
€T0 BXO/JIE TaK)Ke ObLT IBOIHON MMITYJIbC. AKCOH TOPMO3SIIEro HEWpOoHa pa3zelnsieTcss Ha TPH BETBH,
Ka)/1asl U3 KOTOPBIX 00pa3yeT TOPMO3SIINI CHHANC HAa OKOHEYHOM HelpoHe. OcTaBiiuecs 1Ba
OTBETBJICHUS UCXOJHOI'0 aKCOHA CHOBA Pa3/IEISIOTCS, TAK UTO K KOHEUHOMY HEMPOHY MOIXOIAT yxkKe
YyeTbIpe TEPMHUHAIM, 00pa3yolye Bo30y K atolye CUHaIChl. [Ipy jkeaHu yuTaTenb MOKET
IIPOBEPUTH, YTO BBIXOJHON CUTHAJI 3TOTOHO C rOpa3a0 MEHbIIEH 4aCTOTOM. FIMEHHO MHOTOKpaTHOE
YBEJIMYEHUE Yacmomsl UMIYJIbCOB XapaKTepU3yeT Mepexo ]l HelipoHa B BO30YKAEHHOE COCTOSIHUE.
Kpome Toro, ecTs eme 1 BeposSTHOCTHBIN acniekT cpabaTeiBaHus HelipoHa. OJMH U TOT Ke CTUMYT
MOJKET IPUBOJUT K Pa3Iu4HbIM pe3yibTaraM. bosee Toro, B Mo3re HeT TOUHOW CHHXPOHM3ALUU C
MIOMOIIBIO TIOCTOSIHHOW TaKTOBOM YacTOTHI, KOTOpast HE00X0AuMa JIJIsi paboThl COBPEMEHHBIX
KoMIbloTepoB. Kpome Toro, ciemyer OTMETUTh, YTO MaKCUMailbHasl 4acTOTa cpabaThIBaHUS HEW-
poHa, coctapistomas okojao 1000 uMIyIbCoB B CEKYH]Ty, FOpa3/l0 MEHBIIIE, YEM Y COBPEMEHHBIX
3JIEKTPOHHBIX YCTPOUCTB, y KOTOPBIX OHa Oojiee yeM B 1 MiIH. pa3 Bblme. K ToMmy ke, 10 cpaBHEHHUIO
C OYEHb BBICOKOM TOUHOCTBIO COETUHEHHUM B 3JIEKTPOHHOM KOMIIBIOTEPE, IEHCTBUTENbHBIE
COEZIMHEHUS MEX1y HEWpOHAMM KaXKyTcsl B OOJIBIION CTENEHU CITydyallHBIMU U U30BITOYHBIMH —
IpaBJia, CETO/AHS MbI 3HAEM, YTO B MO3r€ (IIPH POKICHUH) ITH COEAMHEHNUS YyCTAHOBJIEHBI C TOPa3io
00JbIIeH TOYHOCTBIO, YEM CUMTAIOCH MTOJIBEKA Ha3al.

MosxeT moka3arbesi, 4TO OOJIbINAst YaCTh U3 CKA3aHHOTO BBIIIE XapaKTEPHU3yeT MO3T C He-
BBITO/IHOM CTOPOHBI [0 CPABHEHUIO ¢ KOMIbIOTEpoM. Ho ecTh u apyrue (hakTopsl, TOBOPSIIHE B
MOJIb3Y MO3Ta. Y JJOTUYECKUX IJIEMEHTOB MOXET OBITh JIHIIIh OYEHb OTPAHUYCHHOE KOJIUYECTBO
BXOJIOB M BBIXOJIOB (CKa)K€M, TPU-UETHIPE, HE OOMBIIIE), TOT/Ia KaK HEMPOHBI MOTYT UMETh
TUTAHTCKOE unciio cuHancoB. ([IpeaenbHbIM clTydaeM MOXKHO CUUTATh HEUPOHBI MO3KEUKA,
U3BECTHBIC KaK KJIeTKHU [lypkuHbe, y KOTOPBIX KOJIUYECTBO BO30YKIAIOIINX CUHANCOB JocTuraet 80
000.) TTomumo 3TOTO, OOIIIEE YUCTIO HEUPOHOB B MO3TE TaK)KE MPEBBINIAET MAaKCUMATIHLHOE
KOJIMYECTBO TPAH3UCTOPOB, BXOJAIIUX B COCTaB CaMOM OOJBIION B MUPE BBIYUCIUTEIHHON MAIIMHbI
— npumepro 10" B Mosre n «Bcero muus» 10° y koMmboTepa. OHAKO MOCIEIHEE YHCIO B
Oynay1iem, ckopee Bcero, Bo3pacteT. bosee Toro, 00bIIoe YMCIO KIETOK MO3Ta B 3HAYUTEIBHON
CTENeH! 00YCIIOBJICHO OTPOMHBIM KOJIMYECTBOM METKHUX KJIeMOK-3epeH 8 MO3KEUKe, KOTOPBIX
HACUUTHIBACTCS OKOJIO TpuauaTi Musuiapaos (3 x 10'°). Ecnu cuutarh, 4T0 0CO3HAHHBIM
BOCITPUSITHEM, B OTJINYME OT COBPEMEHHBIX KOMITBIOTEPOB, MBI 00J1a/1aeM MPOCTO Oaroaaps
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00JIBIIIOMY YHCITy HEHPOHOB, TO HaM MPHUAETCS HAUTH KaKOe-TO JIOTOJHUTENIbHOE 00BSICHEHUE
TOMY, 4TO JI€ATEIbHOCTh MO30/ceuKa TIOTHOCTBIO becco3HamenbHa U B TO ke BPeMs CO3HAHUE MOXKET
OBITh CBSI3aHO C 20108HbLM MO320M, B KOTOPOM HEHPOHOB BCETO B JiBa pa3a Oosbie (okoio 7 x 10'°)
IIPU 3HAYUTEIBHO MEHbIIEH TIOTHOCTH.

ILnacTuyHOCTH MO3Ta

Mex 1y esTenbHOCThIO MO3ra U paboTON KOMIBIOTEPA CYIIECTBYIOT U IpyTHe pa3Iuydus, Ha
MO B3rJIsi] 1axke Ooyiee BaKHBIC, €M JI0 CUX MOpP YIOMUHABIIUECS, U CBSI3aHHBIC C SIBJICHUEM,
KOTOPOE Ha3bIBAECTCS NAACMUYHOCbIO MO32d. B 1€ICTBUTENBHOCTH, HEIPABOMEPHO PacCMaTPUBATH
MO3T KaK (uKcupo6anHyio COBOKYITHOCTh CBSI3aHHBIX JPYT C IPYTOM HEHpOHOB. B3aumocsssu
HEHPOHOB HAa CAMOM JIeJI€ HE TOCTOSTHHBI, KaK 3TO ObLIO ObI B PACCMOTPEHHOM BBILIE
KOMIIBIOTEPHON MOJIENH, HO BCE BPEMS MEHSIOTCS. DTO HE 3HAYUT, YTO U3MEHSIOTCS MOJI0KEHUS
AKCOHOB WJIM JIEHAPUTOB. MHOTHE U3 UX CIIOKHBIX B3aUMOCBS3€H B 001IMX yepTax GOpMUPYIOTCS
elle Npu POKJECHUHU. Sl UMEIO B BUJly CUHANITUYECKHUE KOHTAKTBI, KOTOPHIE B IEHCTBUTEILHOCTH U
oOecreunBaroT CBsI3b MeXk Ay HeilipoHamu. Ha nenapurax oHu yacto GOpMHUPYIOTCS Ha HEOOIBIINX
BBIPOCTAX, HA3bIBAEMBIX WUNUKAMY, K KOTOPBIM MOAXOAAT TEPMUHAIIN APYTUX HEUPOHOB. 31€Ch
«KOHTAaKT» 03HA4aeT He COTIPUKOCHOBEHHUE, a Y3KHUil 3a30p (CMHANTUYECKYIO 111eJIhb) 3a1aHHOM
HIMPUHBI — OKOJIO OJIHOW COPOKATBICAYHOM 07U MUUIUMeTpa. [Ipu onpeesieHHbIX YCI0BUsIX
HIMIHUKY IEHAPUTOB MOTYT UCY€3aTh, TEM CaMbIM HapylIllasi KOHTAKT, WJIK BbIPAacTaTh (MOTYT
00pa30BBIBATHCS M HOBBIE) U (POPMHUPOBATH HOBYIO CBsI3b. TakUM 00pa3oM, €ClId Mbl IPEACTaBUM
cebe, 4YTO COBOKYITHOCTh COETMHEHHBIX JIPYT C IPYTOM HEHPOHOB B MO3TY JIEHCTBUTENILHO 00pa3yeT
KOMITBIOTEP, TO 3TO KOMITBIOTEP, CIIOCOOHBIN HEMIPEPHIBHO U3MEHSATHCS!

CornacHo 0IHOM U3 BeAYUINX TEOPHUI T0JITOBpEMEHHAs NaMATh 00YyCIOBIIEHa UMEHHO TaKUMU
M3MEHEHUSIMU CUHANITHYECKUX KOHTAKTOB. IMEHHO OHM 00eCredrBaOT BO3MOKHOCTh COXPaHEHHUS
HeoOxoaumoi nHpopmanuu. Ecinu 3T0 Tak, TO MIaCTUYHOCTH NMPEACTAET Nepe]] HAMH yKe He
MIPOCTO KaK HECYIIECTBEHHOE YCIOXKHEHUE AEATEILHOCTH MO3Ta, HO KaK €€ Ba)KHEiI11ee CBOKUCTBO.

KakoB MexaHU3M 3THUX HeNpeKpammamuxcs nsmenenni? Kak 6b1cTpo OHE MOTYT
npoucxoauTh? OAHO3HAUYHBIA OTBET HA BTOPOM BOIIPOCOB BPSIJI JIM CYLIECTBYET, XOTS IpeICcTa-
BUTEJIH 0 KpaiHel Mepe 0JHOM U3 HaAy4YHBIX IIKOJ YTBEPKIAIOT, YTO TAKUE U3MEHEHUSI MOTYT
MPOUCXOINUTH 32 HECKOJIBKO CEKYHI. DTOTO0 MOKHO OBLIO OKUAAThH, €CIIH TAKUE U3MEHEHUS
OTBETCTBEHHBI 32 JI0JITOBPEMEHHOE 3alIOMUHAHUE, IOCKOJIBKY OHO MTPOUCXOUT 3a XapaKTepHOe
BpeMs 0koJI0 o1HO# cekyH bl (Kan-gen [1976]). DTo uMeno Obl Al HAC BEChMa CYIIIECTBEHHOE
3Ha4YEHUE B JaJibHENIIEM. I BEpHYCh K 3TOMY BaXKHOMY BOIIPOCY B CJIEAYIOLIEH IJ1aBe.

A 4TO K€ MOKHO CKa3aTh 0 MEXaHU3MaX MIACTUYHOCTU Mo3ra? CorjiacHO OpUrHHAIBHOM
TeopuH, npeioxeHHoi B 1954 rony Jlonansaom Xe600M, CYIIECTBYIOT ONPEICICHHBIC CHHATICHI
(BHOCJIEICTBUY TIOyYMBIITNE Ha3BAHUE «CHHATICOB Xe00ay), 00Iagaronme TeM CBOMCTBOM, UTO
CBsI3b MEXy HelipoHamu A u B, oOycioBierHas cuHanicom Xe60a, yCrmIMBaeTCsl KaKIbIid pas,
KOTJIa 3a BO30yx/1eHueM A cieayeT Bo3Oyxaenue B, u ocnabnsercs, ecnu B He Bo30yxmaeTcs.
N3menenune 3()eKTUBHOCTH CBSI3U MEXKy HEHPOHAMHU HE 3aBUCHUT OT CTETIEHU yYacTHs CaMOI0
cuHarica Xe06a B B030yxJeHUU HelipoHa B. DTo nenaer BO3MOXXHOM HEKOTOPYIO popMy
«oOyuenus». Ha ocHOBe 3TOM Teopun ObUT MPEAJIOKEH IICNIBIN PsII MATEMAaTHIECKUX MOJIETICH
oOydeHus u peuieHus 3aaa4. OHY MONYYHIIN Ha3BaHUE HelipoHHbix cemell. [1o-BuIuMOMYy,
HEHPOHHBIE CETH ACUCTBUTEIHHO CIIOCOOHBI K KAKOMY-TO 3JIEMEHTapHOMY O0YYEHHUIO, HO M ITOKa
eIlle JJaJIeKO J0 pPealbHBIX MoJenei Mo3ra. B moboM ciayyae, MexaHU3MBI, YIIPABIISIOINE U3Me-
HEHHMSIMU CHHAINITHYECKUX KOHTAKTOB, CKOpPEE BCETo 0oJiee CI0XKHBI, YeM PACCMOTPEHHBIE BHIIIIE.
O4eBUAHO, YTO HEOOXOIUMBI TATbHEHUIITUE UCCIIEAOBAHNS.
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C mIacTUYHOCTHIO CBSI3aH U APYTrOW aCleKT BbIIEIECHUS HEUPOMEAUATOPOB TEPMHUHA-JISIMH.

WNHorna HelipoMeInaTophl BBIAESAIOTCS BOBCE HE B CHHAITUYECKUE LIENH, & B OKPYKAIOIIY IO
MEXKJIETOYHYIO KHUIKOCTh, BO3MOKHO, JUISl BO3/ICHCTBUS Ha IPYTUE, PACTIONIOKEHHBIE Ha OOJIBIIOM
yaaneHu HelpoHsl. [lo-BuanMomMy, MHOTHE HEHPOXUMUYECKUE BEIIECTBA BBIACISAIOTCS MOI00HBIM
oOpa3om. CyliecTBYIOT pa3IHuHbIe TEOPUHU MAMSTH, B KOTOPBIX UCTIOIB3YIOTCSI pa3HOOOpa3HbIe
COYETaHMsI TAKUX BEIIECTB, YUYACTBYIOIIUX B IIpoliecce 3anoMruHaHus. KoHeYHO, COCTOsIHME MO3Ta
3aBUCHT OT HAJIUYHS B HEM XUMHUYECKUX COSAMHECHUI (HampuMep, TOPMOHOB), BBIIEISIEMBIX Pa3iIny-
HBIMHU €ro YacTaMu. [IpoGiieMbl HEHPOXUMUU B 11€JIOM BEChbMa CJIOKHBI, U TIOKa HETTOHSITHO, KaK
MO>KHO MOJOUTH K CO3/IaHUIO MPaBAONOA00HON U MOTHON KOMIBIOTEPHON MOJIEIN MO3Ta.

HapaﬂﬂeﬂbeIe KOMIIBIOTEPLI 1 «KCANHCTBCHHOCTD>» COZHAHUA

MHorue c4uTaroT, 4TO pa3BUTHE NAPALIENIbHBIX KOMIIBIOTEPOB COAEPKUT B ce0e KIIIoU K
IOCTPOEHUIO MAIIIMH, 00J1aJal0LINX BO3MOKHOCTSMHU Y€JI0BEYECKOro Mo3ra. Jlanee Mbl KpaTKo
PaccMOTPHUM 3Ty MONYJISIPHYIO CErOJHS UIEH0.

[MTapannenbHbIii KOMITBIOTEP, B IPOTUBOTIOIOKHOCTD MOCIIEIOBATEIIFHOMY, MOKET BBIITOHSTH
OIHOBPCMCHHO U HE3aBUCUMO APYT OT Apyra OrpOMHOC YUCIIO OTACIBbHBIX onepaunﬁ, " pC3yJIbTaThbL
ATHX aBTOHOMHBIX OTIepaIlfii BpeMsi OT BpEMEHU O0bEIUHSIOTCS, 1aBasi BKJIa B OOIINI
BBIYMCIITEIIBHBIN IpoLecc. TOIYKOM K CO3/IaHUIO TAKOTO THUIIA KOMIIBIOTEPHOU apXUTEKTYPhI
TIOCITYKFJTH TTOTIBITKH MOJICTTMPOBAHUSI HEPBHOM CUCTEMBI, TIOCKOJIbKY, COTIIACHO COBPEMEHHBIM
MMPEaACTaBJICHUAM, PA3HBIC YaCTU MO3Ir'a BBIIIOJIHAIOT IPAKTUYCCKHU daBTOHOMHBIC BEIYUCIIUTCIIBHBIC
byHkmn (HarpuMmep, mpu 00paboTKe BU3YaIbHON HH(GOPMAITUN B 3pUTEIHLHON KOPE).

3nech HEOOXOAMMO caeNaTh Ba 3aMeuaHust. Bo-nepBbIx, MEXIy napaielbHbIM U T10-
CJIeIoBaTeNIbHBIM KOMITbIOTEpAaMU HE CYIIECTBYET npuryunuaivrol pasauisl. [1o cytu, oba
ABISAIOTCS Mawiunamu Toropunea . OTAMYUE MOXKET MPOSBISATHCS TOJIBKO JHUILB B 3(pPeKTUBHOCTH,
WM CKOPOCTH, BBIYUCIIEHUH B 11€JIOM. {7151 HEKOTOPBIX TUIIOB BHIYMCIUTENBHBIX MTPOLIECCOB
napajJiesibHasi OpraHu3anus, I1eHCTBUTENbHO, OoJee 3 (eKTUBHA, HO ATO IAJEKO HE BCETia TaK.
Bo-BTOpBIX, O KpaliHEW Mepe C MOEH TOUKHU 3pEHUs, KpailHE MalIOBEPOSATHO, YTO KJIACCUYECKHUE
napaJuleJIbHbIe BEIYUCICHUS JAIOT KIIFOY K TOMY, YTO IPOUCXOJUT NPU CO3HAMENbHOM MBIIIJIEHUH.
XapaKTepHbIM CBOHCTBOM CO3HATEIHLHOW MBICTH (TI0 KpaifHEe Mepe B HOPMaJIbHOM
IICUXOJIOTMYECKOM COCTOSIHMM U HE MOCJE ONEPALUU 10 Pa3Ae/ICHUIO Noyapuii Mo3ral) sBiasieTcs
€€ «EMHCTBEHHOCThY» — B MMPOTHUBOIOJIO0KHOCTh MHOKECTBEHHOCTH BBITIOJIHSAEMBIX OJTHOBPEMEHHO
Y HE3aBUCUMO JIpYT OT Apyra oleparuii.

®pa3el Thna: «4 xxe He Mory aymMaTh 000 BCceM cpa3y?!» MOKHO yCIIbIIIaTh Ha KaXKIOM IIary.
MOoHO 11 86006uje TyMaTh O HECKOJIBKUX BelIax OJHOBpeMEeHHO? BeposTHO, KTO-TO Modcem
yZEp’KUBaTh B FOJIOBE HECKOJIBKO MBICIIEH B OJJHO M TO %€ BPEMsi, HO 9TO, CKOpee BCero, Oyaer
MIOX0Xe€ Ha MOCTOSHHOE TIepECKaKUBaHUE OT OJTHOW MBICIIH K JAPYToil U 00OpaTHO, HEXKETH Ha
JEMCTBUTENILHO OJTHOBPEMEHHOE, CO3HATENIBHOE U HE3aBUCUMOE UX 00 yMbIBaHue. Eciu Ob1 KTO-TO
MOT JlyMaTh O JABYX BEIIaX COBEPIICHHO HE3aBHCHUMO, TO 3TO ObLJIO ObI O0Jiee Moxoxe Ha 00IaiaHue
IBYMS pa30ebHblMU CO3HAHUAMY, TTyCTh )K€ U Ha KOPOTKUM MPOMEXKYTOK BPEMEHH, TOT1a KaK
IIOBCEIHEBHBII ONBIT (110 KpaliHEN Mepe HOPMAJIbHBIX JIIOJEH) CBUAETENBCTBYET O HATMYUU
€0UHCMBEeHH020 CO3HAHUS, KOTOPOE MOKET UMETh CMYTHOE IIPEICTABICHHE O Psi/ie BelleH, HO
KOTOPOE CKOHLIEHTPUPOBAHO B KAXK/bIIl MOMEHT BPEMEHH TOJIBKO Ha 00HOU U3 HUX.

Kone4Ho, TO, 4TO MBI IOAPAa3yMEBAEM 31€Ch IO «OJHON BEUIbIO», HE COBCEM ACHO. B
CJIEIyIOIIEH IJIaBE€ MbI IO3HAKOMUMCS C COBEPILIEHHO YIUBUTEIBHBIMU IPUMEPAMH «OTIEJIBHBIX
MBICJIEW, IOSIBJISABIIMXCS B MUHYTHI BIOoXHOBeHU: y [lyankape u Monapra. Ho Ham BoBce He
00s13aTeNIbHO 3a0UpPaThCsl TaK AAJIEKO, YTOOBI MOHATH, YTO MBICIIb YEJIOBEKA B KaXK/IbIi KOHKPETHBIN
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MOMEHT BPEMEHH MOXKET HESBHO OBITh OYeHB cloKHOMU. [IpencraBbTe cebe, HampuMep, mporecc
00 ymbIBaHus 00eeHHOro MeHi0. O/1Ha Takas MbICIIb MOKET BKIIIOYATh B €05l TaKOE€ KOJTUYECTBO
pazHoo0pa3Hoii HH(OPMALINH, YTO €€ MOJIHOE CIIOBECHOE OMUCaHUE ObUIO OBl OYEHB TOJITUM.

«EIMHCTBEHHOCTH» OCO3HAHHOTO BOCIIPUATHS MIPEACTABIISIETCS MHE UAYILEN Bpa3pes C
KOHIIENIMEN NMapajiesIbHOro Komnbtotepa. C Apyroil CTOpOHBL, 3Ta KOHLENIUS MOYKET OKa3aThCsl
OoJsee MoAXoAAIIEeH B KAUeCTBE MOJIETU Oecco3HamenbHOoU NeSTEIbHOCTH Mo3ra. Paznuunsie
He3aBUCHMbIE eicTBUs (X010, 3aCTETUBAaHUE IIYTOBHUII, IBIXaHUE U JTAXKE Pa3rOBOP) MOTYT
BBITOJIHATHCS YE€JIOBEKOM OJIHOBPEMEHHO U 0oJjiee MEHee aBTOHOMHO, PUYEM OH MOXKET He
OCO3HABaTh HU OOHO U3 HUX!

C I[perI\/'I CTOPOHBI, MHC KaKCTCA, 4YTO 3Ta «KCAMHCTBCHHOCTBHIO» CO3HAHUA MOXKET UMCTb YTO-
TO 0011Iee C KgaHMOoBbIM napaiieiusmom. BCHOMHUM, 4TO, COTJIACHO KBAaHTOBOM TeOpUH, Ha
KBAaHTOBOM YPOBHE pa3IMuHbIE aJIbTEPHATUBBI MOTYT COCYILIECTBOBATh B INHEHHOW CyNneprno3ULiu!
Otcrona cnemyer, 4TO 0OUHOUHOe K8AHMOBOE COCMOsIHUE MOTIIO Obl, B IPUHITUIIE, COCTOSATH U3
00JIBIIOrO YKCIa Pa3IUYHbIX COOBITHIH, TPOUCXOIAIIMX OJTHOBPEMEHHO. VIMEHHO 3TO U
MoJIpa3yMeBaeTcs Moj KBAHTOBBIM MapajieIn3MoM. MBI CKOPO PacCCMOTPUM TEOPETHUECKYIO
KOHICHIIHIO KKBAHTOBOI'O KOMIIBIOTEPA», B KOTOPOM, B IIPUHIMIIC, KBAHTOBEIH napaajiciii3m MOT
OBl OBITH HCTOIB30BAH JIJIS1 BBIMOJHEHUS OOJBIIOTO YKciia OJHOBPEMEHHBIX omnepaiuii. Ecinu «co-
CTOSIHHE yMa», COOTBETCTBYIOILIEE PACCYIOUHOM IE€ATEIbHOCTH, UMEET KaKOe-TO CXOZCTBO C
KBAaHTOBBIM COCTOSIHUEM, TO HeKasi (hopMa «eIMHCTBEHHOCTUY, UITU TI100aIbHOCTH, MBICITH
COOTBETCTBYET €My B OOJIbILIEH CTEIIEHHU, YEM B CIIyyae OOBIYHOTO MapalIeIbHOTO KOMITbIOTEpa. Y
9TOM UJEH €CTh HECKOJIbKO MPUBIIEKATEIbHBIX ACTIEKTOB, K KOTOPBHIM S BEPHYCh B CIIEIYIOIICH
rimaBe. Ho MMpEeKAC, 4HEM paCcCMaTpUBaTh 3TY UJACIO BCCPHEC3, MbI JOJ’KHBI OTBETUTH Ha BOIIPOC, MOT'YT
JIM KBaHTOBBIE 3(PPEKThI UMETh KaKoe-I100 OTHOLICHHE K IEATEIHHOCTH MO3Ta.

HNmeeT i KBAHTOBAsi MEXaHMKA OTHOILIEHHE K padoTe mo3ra?

Bce npeapinyiee o6cyxa1eHHE HEPBHOU AESATEIbHOCTH IPOBOJMWIOCH LIEIUKOM B paMKax
KJIACCUYECKHX MPEICTaBICHUH, 32 HCKITIOUEHHEM TeX CIIy4aeB, KOT/la Mbl 3aTparuBajin pusnyeckue
SBJICHUS, HESIBHBIE IPUUUHBI KOTOPBIX OTYACTH 00YCIIOBJIEHBI KBAHTOBO-MEXaHUUYECKUMHU

s dexTamu (HarpuMep, NOHBI, HECYIINE €IMHUYHBIC IIEKTPUUIECKHE 3apsi/ibl; HATPUEBBIC U
KaJIMEBBIC KAHAJIBL; OIPEJCIICHHBIE XUMUYECKHUE TOTCHIIMAIIBI, ONPEACIIAIONNE TPUITEPHBIN
XapakTep TeHepaly HEPBHOIO NMITYJIbCa; XUMUsI HelipoMeauaTopos). Ho HET Jin Takux KIIFOUEBbIX
IPOILIECCOB B MO3Te, KOTOPbIE Obl HETOCPEACTBEHHO OIPEIENIAINCh KBAHTOBO-MEXaHUUECKUMHU
apdextamu? s TOro yTOOBI pacCyk IeHUs, OMMCAHHBIE B KOHIIE MPEIbIIYIIEH II1aBbl, UMEN
KaKOH-TO CMBICII, TAKKE NIPOLIECCHI, TO-BUIAUMOMY, JOJDKHBI CYIIECTBOBATD.

B nelicTBUTENBHOCTH, MOXKHO yKa3aTh, 10 KPaHEN Mepe, OAHO MECTO, II€ YHCTO KBAHTOBBIC
SABJICHUS] UMEIOT IPUHIMITNAIBHOE 3HaYEHUE JJIs1 HEPBHOM JEATENBHOCTH, — 3TO cemuamasi
o6on0yka raza. (BecmomunmM, uTo cetyaTtka (pakTUYECKH BXOJUT B COCTaB Mo3ra!) DKCIIEpUMEHTHI ¢
»abaMU MMOKa3ajy, YTO B MOAXOIAUINX YCIOBUSAX aJalTHPOBaHHAs K TEMHOTE ceTyaTKa
BbIpabaThIBaET MAKPOCKOITMYECKUN HEPBHBIN UMITYJILC TIPU TIONAIAaHUH HA HEE€ eOUHUYHO20 (hOMOHA
(batinop u ap. [1979]). To ke, Kak BBIICHAETCSI, CIIPABEITIUBO U I YenoBeka (Xexrt u ap. [1941]),
XOTS B 3TOM CJIy4ae CyIIECTBYET JOTOIHUTEILHBIA MEXaHI3M, KOTOPBIH MOAABISET 1MO100HBIE
cinalble CUTHAJIBI, TEM CaMbIM OYHIIIAsi BOCIPUHUMAaEMOe H300pakeHUe OT JIMIITHETO BU3YaIbHOTO
«rymay. Heo6xoaumo cymMMapHOe BO3ICHCTBUE PUMEPHO cemu (HOTOHOB, YTOOBI
aJJanTUPOBABIIMICSA K TEMHOTE UCIIBITYEMBIM MOT €ro OUIyTUTh. T€M HEe MEHee, B Halllel CeT4YaTKe,
MO-BUJIUMOMY, BCE-TaKH €CTh KJIETKHU, UyBCTBUTEIbHBIE K MOMAAaHUIO TOJIBKO OJHOTO (OTOHA.

[Tockonbky B Tene yenoBeka cyujecmesyrom HEUPOHbI, CIOCOOHBIE CpadaThIBATh MO/ BO3-
NEHCTBIEM €IUHUYHOTO KBAHTOBOTO COOBITHS, TO BIIOJHE OOOCHOBAH BOMPOC O HATUYMU TAKUX
KJIETOK T/Ie-HUOYb B OCHOBHBIX OTJelax Mo3ra. Hackoiabko MHE M3BECTHO, 3TO MPEIIOIOKEHNE HE
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HOJATBEPANIIOCH. Y KIIETOK BCEX U3yUEHHBIX THIIOB €CTh ONPEIEICHHBINA OPOT cpadaThIBAaHUS U
TpebyeTcst 0UeHb OOJIBIIIOE YUCIIO KBAHTOB, YTOOBI MEPEBECTU KIIETKY B BO30YKIEHHOE COCTOSTHUE.
OnHaKo MOXHO OBLIIO OBI IOIYCTUTH, YTO TJIE-TO IIyOOKO BHYTPU MO3Ta JJOJKHBI OBITH KIICTKH,
qyBCTBHUTEIILHBIE K OJMHOYHBIM KBaHTaM. Ecim 3T0 okakeTcsi BepHBIM, TO KBAHTOBAs MEXaHUKA
JIOJKHA UTPATh CYIIECTBEHHYIO POJIb B I€ATEIILHOCTH MO3Ta.

Ho maxe mpu TakoM MOJIOKEHUH BEleH POJIh KBAHTOBOW MEXaHUKH OKa3ajach ObI YUCTO
HOMUHAJIbHOU, IIOCKOJIBKY KBAHT MCIOJIBb3YETCs MPOCTO KaK BO30yAUTENb CUrHana. Hukakmx
uHTephEepeHITMOHHBIX 3((HEKTOB, XapaKTEPHBIX JIsl KBAHTOBBIX SIBJICHUH, TTOKa OOHAPYKUTH HE
yaanock. [Toxoxe, 4To B JIydilleM cilydae BCe, UYTO MBI MOYKEM MOJIYYUTh OT KBAHTOBOM MEXaHHKH,
9TO HEOIPEACICHHOCTh MOMEHTA CpadaThIBaHUs HelpoHa. TpyIHO MPEeACTaBUTh, KaK 3TO MOXKET
MPUTOIUTCS HAM Ha MPaKTUKE.

OpnHako HEKOTOpBIE BOIIPOCHI, UMEIOLINE K 3TOMY OTHOLIEHHE, HE TaK TPUBUAIbHBI. J{J1s X
paccMOTpeHHs 00paTUMCs BHOBB K ceTyaTol oOonouke riasza. [Ipeamnonoxkum, uto poToH momaaaet
Ha CETYaTKy, IPEIBAPUTEIIHHO OTPa3UBLINCH OT MOIYNpo3payHoro 3epkaia. CocrosiHue GpoToHa
Toraa OyAeT MpeCTaBIsITh COOOH CII0XKHYIO TUHEHHYIO CYTIEPIO3UIINIO COCTOSIHHIM, KOT/1a OH
NOMAJAET B KJIETKY CETYAaTKU U KOTJIa OH IPOXOJUT MUMO KJIETKH M BMECTO 3TOT'0, CKXKEM, yJIETAeT
yepe3 OKHO B KOCMOC. B TOT MOMEHT, KOTJia OH Mo2 Obl TIONACTh B KJIETKY CETYATKH, 10 TEX MOp,
II0Ka BBINOJIHAETCS JIMHEWHas npoueaypa U (T. € 1eTepMUHUPOBaHHAs HBOJIIOLINS BEKTOpa
cocTosiHus 1o ypaBHeHuto LlIpeannrepa ), Mbl OTYYUM CIOKHYIO JIMHEHHYIO CYTIEPIO3UIIUIO Ha-
JMYUS U OTCYTCTBHSI HEpBHOTO curHana. Korna 3To 10X0quT 10 co3HaHus Habo1aTens, Boc-
MPUHUMAETCS TOJTBKO 0OHA U3 3THUX JIBYX allbTEPHATHUB, U JIOJKHA HCIIONIb30BAThCS IpyTas
KkBaHTOBas R-mpouenypa (penykuus Bekropa coctosiHus). (I'oBopst Tak, s cCO3HATENBHO 00X0XKY
CTOPOHOM TEOPHIO MHOKECTBEHHOCTH MHUPOB, KOTOPasi UMEET MHOXKECTBO CBOMX COOCTBEHHBIX
npobisieM!) B cooTBeTcTBUHM € pacCyKIE€HUSAMU, IPUBEIECHHBIMU B KOHIIE MPEbIAYIIEH I1aBbl, HAM
CIelyeT 3a/1aTh BOMPOC, JOCTATOYHOE JI KOJMYECTBO MaTepUHU BOBJIEKAETCS B IPOXOKICHUE CUTHA-
71a, YTOOBI yIOBIETBOPSIICS 0OHO2pasumonnslii kpumeputl (cM. TinaBy 8)? Xots npu npeodpa-
30BaHUU PHEPTUH (POTOHA B SHEPTHUIO ABMKEHUS MACCHI IIPH BHIPAOOTKE CUTHAJA B CETYATKE
JOCTUTaeTCsl ACHCTBUTEIBHO THIAHTCKOE YCHIICHNHE, BO3MOXHO, 10 107 pas, ata macca Bce e
3HAYMTEFHO MEHBIIIE BEHUMHBI IUTAHKOBCKOI Macchl mp; (puMepro B 10° pa3). OxnHako HepBHLI
CUTHAJI CO3/1a€T PErUCTPUPYEMOE U3MEHSIIOIIEECS dIeKmpuieckoe noje ¢ OKpyxarolien cpene
(TopouaansHOE MOoJIE C OChI0, COBMAAAOIIEH C HEPBHBIM BOJIOKHOM, IO KOTOPOMY OHO
HepeMeaeTcst). ITO MoJIe MOXKET BHOCUTD B OKPYI#CAlOwy10 cpedy 3HAUYUTEIIbHOE BO3MYILIEHHE, 3a
CYET Yero OJHOTPaBUTOHHBIA KPUTEpU OyJET JIETKO yA0BIETBOPEeH. TakuM 00pa3oM, B COOTBET-
CTBUU C U3JI0)KEHHON MHOM TOUYKOH 3peHus, R-nmpoueaypa moria Obl BBIIOIHITHCS 3a/10JIT0 10 TOTO,
KaK Mbl YBHJIUM WJIH, MOKET CIIy4YUThCS, HE YBUIUM BCHBIIIKY cBeTa. K ToMy ke, Ui penyKuuu
BEKTOpa COCTOSIHMSI HAIlle CO3HAHHE HE TpedyeTcs!

KBaHTOBBIE KOMIIBIOTEPbI

Ecnu MBI 6ce-maxu IpenoyIokKuM, YTO YyBCTBUTENIbHBIE K OJJUHOYHBIM KBaHTaM HEHPOHBI
UTPAIOT BAXXHYIO POJIb TIEe-TO B TITyOMHE HAIIEro MO3ra, TO BOSHUKAET BOIPOC, KAaKWe CICICTBUS I3TO
MoOrJI0 OBl UMeTh. /{71t Hayana s U3710Ky KOHUEMIUIO K8AHMO08020 KOMNbIOmMepd, TIPEJI0KEHHYIO
Joituem , a 3aTeM Mbl BBISICHUM, MOHO JIM €€ pacCMaTpUBaTh KaK MMEIOU[YI0 OTHOLIEHUE K TEME
Halllel TUCKYCCHUH.

Kak 0n110 YKa3aHO BBIIIC, I'NIaBHAA UACS COCTOUT B UCITIOJIb30BAHUH KBAHTOBOT'O
napajaiciim3Ma, B COOTBETCTBUH C KOTOPBIM JIBa COBCPIICHHO PA3JIMYHBIX IMMpOoHeCcCa JOJKHBI
paccMaTpuBaATHCA KaK ITPOUCXOAAINE OJHOBPEMCHHO B BUIC KBaHTOBOM JTUHEHHOMI Cyneprno3nnunu,
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Harnpumep, POTOH OJJHOBPEMEHHO OTPaXKAETCS OT MOJIYIIPO3PAuHOTO 3epPKayia M MPOXOAUT Yepe3
HEro WIN OJIMH U TOT ke (POTOH MPOXOIUT Yepe3 KaXIyro U3 AByX Iuejeil. B ciayuyae kBaHTOBOTrO
KOMIIBIOTEPA STUMU JIBYMs Pa3IMYHBIMH HAJTOKEHHBIMU APYT HA JApyTa Mpolrieccamu Oy IyT 1Ba
Pa3IUYHBIX 8biyucieHus. [Ipu 3ToM mpeamnonaraeTcs, YT0 HaC UHTEPECYIOT Pe3yJIbTaThl HE 060UX
BBIYUCIICHUH, @ HEKUH Pe3yJIbTaT, OCHOBAaHHbIM HAa YaCTHYHOU MH(POPMALIUH, TOTy4YECHHOH U3
CYNEPIIO3UINH ITHX TpoiieccoB. Hakoner, korjga 00a BRIYUCIICHHS 3aBEPIIICHBI, HAJl TOU Mapoi
IPOIIECCOB JTOJHKHO OBITH MPOBEICHO COOTBETCTBYIONIEE «HAOIIOIEHHEY, TO3BOJISIONICE OTYYHTh
HUCKOMBIN OTBET. Takum 00pazoM, 3TO YCTPOUCTBO MOTJIO OB COKOHOMHTH BPEMSI 33 CUET
BBINIOJIHEHHUSI IBYX BBIUMCIICHUNA OAHOBpEeMEHHO! JI0 CHX MOp HE BUJHO HUKAKOTO 3HAYUTEIBHOIO
NPEeUMYIIECTBA OT MCIIOJIb30BAaHMSI TAKOTO MOIX0/1a, TOCKOJIBKY OBLIO OBI TOPa3/Io MpoIe
HETMOCPEICTBEHHO HCIOIb30BaTh /1B KIIACCUUYECKUX KOMIBIOTEPA MapayljieNbHO (MU OOUH
KJIACCUUECKUN MapaljiesIbHbII KOMIIBIOTEp), YEM OJMH KBAaHTOBbIN. OJIHAKO peabHbIe
MPEUMYIIECTBa KBAHTOBOTO KOMIIBIOTEPA MOTIIHU ObI MPOSIBUTHCS MPU HEOOXOAMMOCTH BBIIIOJIHUTH
oueHb 601buL0e, BO3SMOKHO, HEOTPAaHUUEHHO 0O0JIBIIOE, KOJIMYECTBO NMapaJIeIbHBIX BEIUNCICHUH,
KOT'Jla HAC MHTEPECYIOT HE MX PE3yJIbTaThl CaMH 10 cebe, a TONBKO MOAXOosIas KoMOUHAIUS
pEe3yJIbTAaTOB BCEX BBIYMCICHUM.

[TpuHIMIIHATBPHOE YCTPOMCTBO KBAHTOBOTO KOMITBIOTEpA MPE/IoaraeT UCIoIb30BaHUE
KBaHTOBOM Pa3HOBHUIHOCTHU JIOTUYECKUX DJIEMEHTOB, Y KOTOPBIX BHIXOIHOW CUTHAII SBJISICTCS
pe3yJIbTaTOM «YHUTApHOU OIepaliimy HajJ BXOJHBIM CUTHAIOM — onepauuu tuna U, — u Bcs
paboTa KOMITBIOTEpa COCTOsUTa OBbI B BEIIOJTHEHHH oniepanuy U 10 caMoro KOHIa BEIYUCIICHUHN, TIOKa
KOHEYHBIN «aKT HaOI0IeHUs» He IPUBEIET K BHIMOIHEHHIO onepanuu R.

CornacHo BbIiBos1aM Jloliya KBaHTOBBIE KOMIIBIOTEPHI HE MTPEIHA3HAUEHBI JUIsI BHIITOJHEHUS
HEaJITOPUTMHUUECKUX ONepauuii (T. €. AeUCTBUH, BEIXOIAIINX 3a MTPeJIesIbl BO3MOKHOCTEH MaIlIMHBI
ThropuHra), Ho ciocoOHbI B HEKOTOPBIX, OUEHb CIIEHU(PUUECKUX CITydasx, JOCTUraTh OoJiee
BBICOKOT'O OBICTpOJICHiCTBHSA, UeM O0ObIYHAsA MalinHa ThiopuHra. [ Takoit Oaectaiiei uaen 3tu
BBIBO/IbI IIPE/ICTABIISIOTCS JOBOJIBHO HEYTEUIUTENbHBIMU, HO Oy/1IEM IOMHUTB O TOM, YTO MTOKa MbI
CTOUM Y CaMbIX UCTOKOB.

Kakoe oTHOIIEHHE BCE 3TO MOXKET UMETh K paboTe MO3ra, COAEPKAIIETO 3HAUUTEIHHOE YHCIIO
HEHPOHOB, YYBCTBUTENBHBIX K €JUHUYHBIM KBaHTaM? [IpoBecTr aHAJIOTHIO 3/1€Ch MEIIAeT B IEPBYIO
o4epeb TO, YTO KBAaHTOBBIE APPEKTHI OBICTPO TEPSIOTCS B KIIyME» — MO3T CIUIIKOM «TOPSI»,
YTOOBI KBAHTOBAsI KOT€PEHTHOCTH (TIOBEZCHUE, KOTOPOE YI00HO OMUCHIBATh KaK HETIPEPHIBHOE
neiicreue U) coxpaHsiach B HEM CKOJIbKO-HHOY1b IPOJOJIKUTENBbHOE BpeMs. B Moeit
TEPMUHOJIOTMH 3TO 03HAYAJIO OBbl, YTO IOCTOSHHO yJIOBJIETBOPSIETCS OJJTHOIPAaBUTOHHBIN KPUTEPUH,
TaK 4TO onepaius R BeINOIHIETCS BCe BpeMs, U3peIKa MpephiBasich onepanueit U.

Takum oOpa3om, MOKa y HAC HET MOBOJIA CIIUIIKOM HAJIeATHCS Ha TO, YTO KBAaHTOBAs MEXaHHKaA
OTKPOET HaM HEUTO HOBOE 0 Mo3re. Bo3M0)kHO, MbI Bce 00peUeHBI OBITh MPOCTO KOMITbIOTEpamMu!
JIn4HO s B 3TO HE BEPIO, HO IJI1 OKOHUATEIHHOTO BBISICHEHHSI BOIIPOCa HAM HEOOXOAUMO UATH
JaJbIIIe B HAIIUX UCCIICTOBAHMSIX.

3a npenesaMmn KBaHTOBOI Teopun?

Sl Xouy BHOBB OOpPaTUTHCS K BOIIPOCY, KOTOPBIH MPOXOJAUT KPACHOW HUTHIO Uyepe3 OOJIbIITYIO
4acTh 9TOW KHHUTHU: ACHCTBUTEIHHO JIM HAIIM MPEACTABICHUS 00 OKpYKAIOIIEM MUPE, yIPaBIIEMOM
3aKOHAMM KJACCHYECKOM M KBAaHTOBOM (1)I/I3I/IKI/I B UX COBPCMCHHOM IMOHUMAaHHNHU, AICKBATHBI JJI1
omnucaHus Mo3ra u pazyma? «OObIYHOE» KBAaHTOBOE ONKMCAHUE HAIIETO MO3Ta OMPEIEICHHO 3aX0AUT
B TYIIUK, ITIOCKOJIbKY aKT ((Ha6J'IIOI[CHI/I$I» CUHMTAETCS Ba)KHOU COCTaBHﬂIOHICﬁ HpaBI/IJ'II)HOI\/'I
UHTEpIpeTaluy OOUIEIPUHATON KBAaHTOBOM Teopuu. CleayeT I CYUTATh, YTO MO3T «HAOII0AaeT
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cam ce0sh» KaXIbIi pa3 MpU 0CO3HAHHOM BOCHPHUSATHH WM BOZHUKHOBEHUH MbIciu? OOmmenpu-
HsTasl TEOPHSI HE JaeT HaM HUKAKUX yKa3aHUH Ha TO, KaKUM 00pa3oM KBaHTOBasi MEXaHUKa MOTJIa
OBbI IPUHATH 3TO B pacyueT U, TEM CaMbIM, KaK IPUMEHUTH €€ K MO3Ty B LIeJIOM. Sl momnbITancs
cOpMyITHPOBATH BIIOJHE HE3ABUCUMBIM OT CO3HAHMS KPUTEPHUH BKIIOUCHHS oreparu R
(«OTHOTPAaBUTOHHBIN KPUTEPUID»), M €CJIM HEUTO MOJ00HOE YAaIoCh Obl pa3BUTh JI0 MOTHOCTHIO
COTJIACOBAaHHOW TEOPHH, TO MOSIBUIACH OBl BO3MOKHOCTH MTOCTPOEHUS O0J1ee SICHOTO KBAHTOBOT'O
OTIMCAHMS MO3Ta, YEM CYILIECTBYIOIIEE HBIHE.

OpHako g CYUTAI0, YTO ATH (PyHIaMEHTaIbHbIE TPOOIEMbI BO3HUKAIOT HE TOJIBKO MPH HAILIUX
MOMBITKAX OMUCATh JIEATENBHOCTh MO3ra. PaboTa camux ¢ poBbIX KOMIIBIOTEPOB CYIIECTBEHHO
3aBHCHUT OT KBAaHTOBBIX 3()(HEeKTOB, MOHUMAHHUIO KOTOPBIX, TO-MOEMY MHEHHIO, MEIIAIOT TPYTHOCTH,
BHYTpPEHHE MPUCYIINE KBAHTOBOM Teopuu. UTO 3TO 3a «CyIIeCTBEHHAs» KBAHTOBAs 3aBUCUMOCTh?
UT0oOBI HOHATH POJIb KBAHTOBOW MEXAHHUKHU B IIU(PPOBBIX BEIUUCIUTEIbHBIX MAIIMHAX, MBI, IPEXK/IE
BCET0, JI0JDKHBI BBISICHUTH, KaK MOKHO 3aCTaBUTh IMOTHOCTBIO KIdccuieckull 00bEKT BeCTH cebs
1o100HO UPPOBOMY KOMIIBIOTEPY. B T1aBe 5 MBI paccMaTpHBaIu KIACCHYSCKUN «KOMITBIOTED U3
ounrapaHsix mapoB» Opeaxuna-Toddonu; HO, Kak MBI BUIENIH, B 3TOM TEOPETUYECKOM
«yCTpOMCTBE» OBLIIN MCIOIb30BaHbl UACATU3ALINY, I03BOJISIONINE 000UTH MpodIEMyY
CYIIECTBEHHOW HECTAOUIBLHOCTH, BHYTPEHHE MPUCYIIIEH KIACCHYECKUM CUCTeMaM. JTa mpodiieMa
HECTaOUJILHOCTH, KaK YKa3aHO BBILIE, IPOSBIIAETCS B 3P (PEKTUBHOM yBeINYeHUH (pa3oBoro oorema
IBOJIIOIIMOHUPYIOIIEH CHCTEMBI, KOTOPOE MOYTH HEU30€KHO MPUBOIUT K HETIPEPHIBHOM MOTEpe
TOYHOCTH ONEpalui, BHITOJHAEMbIX KJIIACCUYECKUM YCTpOcTBOM. IMEHHO KBaHTOBasi MEXaHHUKa
MO3BOJIAET B KOHIIE KOHIIOB OCTAHOBUTH 3TO CHIYKEHUE TOYHOCTH. B COBpEMEHHBIX 3JIEKTPOHHBIX
KOMIIBIOTEPAaX HEOOXOUMO CYIIECTBOBAHUE OUCKPEemHbIX cocmosinutl (CKaxkeM, s 3anucu mudp 0
u 1), Bcerja mo3BOJISIONINX OJTHO3HAYHO YCTAaHOBUTH, KOT/Ia KOMITBIOTEP HAXOAUTCS B OJTHOM, a
KOI'Zla B APYTOM COCTOSIHUU. DTO BBIPAXKAET caMy CyTh «IIU(PPOBOI» MPUPO/IbI KOMIIBIOTEPHBIX OTIE-
parnuii. OTa JUCKPETHOCTh, B KOHEYHOM CUETE, JOCTUTaeTCs 3a CUeT KBAHTOBOM MexaHUKU. (Mbl
MO3KEM BCIIOMHMTD 3/1€Ch KBAHTOBYIO JUCKPETHOCTb SHEPTreTHUECKUX COCTOSIHUM, CIIEKTPaIbHbIX
4acTOT, 3HAYCHUH CIIMHA U T. 1., CM. T1aBy 6.) Jlaxke crapble MEXaHUYECKUE BBIYUCIUTEIbHbBIE
MAIIMHBI 3aBUCENH OT NPOYHOCMU PA3IINYHBIX CBOUX YaCTeH, KakoBasi, B CBOIO OUEPE/ib,
HETMOCPEJICTBEHHO BBITEKAET U3 JUCKPETHOCTH KBAHTOBON TEOPHH.

Ho xBaHTOBast AMCKPETHOCTH HE SIBIISIETCS TOJBKO caeacTBueM onepanuu U. [Toxanyi,
ypaBHenue lpenunrepa B ewye menvuieli cmenenu ciocoOHO MPEIOTBPATUTh HEXKENIATEIbHOE
pacrisiBanue (pa30BOro 00bemMa U «IOTEPI0 TOUHOCTHY, YeM YPaBHEHHUS KIIaCCUIECKO# (pu3ukw!
Cornacno U, BoiaHOBast GyHKIMS U30JUPOBAHHOM YaCTHUIIbI, M3HAYAIBHO JIOKAJIN30BAHHAS B
IPOCTPAHCTBE, OyJET Bce OOJIbIIE U OOJIBIIE PACIIBIBATHCS C TeUCHHEM BpeMeHH. Ecim Ob He
neiictBue R Bpems oT BpeMeHH, 60iee CII0KHbIE CUCTEMBbI TOXe ObLIIM OBl TIOJBEPAKEHBI TAKOM
OecnipuuMHHON enokanu3auuu (BcnoMHuM kouiky Illpenunrepa). (/Juckpemuule cocTosiHUS aToma,
HalpuMep, XapaKTepPU3yIOTCs ONpPeeICHHBIMU 3HAYEeHUSAMU SHEPTUH, UMITYJIbCA U TIOJHOTO
MOMEHTa UMIyJbca. Ob1ee COCTOsIHNE, KOTOPOE KaK pa3 «pacIuIbIBACTCS», MPEACTABIAET CO00M
CYTIEPIIO3ULIMIO TAKUX JUCKPETHBIX COCTOSIHUNA. MIMeHHO nporieypa R Ha HekoTopoMm Tarne
3aCTaBIISET aTOM Ha CAMOM JIeJie «OBIThY» B OJJHOM U3 3TUX JUCKPETHBIX COCTOSIHU.)

MHe npeAcTaBisieTcs, YTO HU KJIACCUYECKasl, HU KBAHTOBAsi MEXaHUKA — €CJIU TOJIBKO B
MOCIIEIHIO He OyayT BHECEHBI AalibHENINe (QyHAaMEeHTalbHbIE U3MEHEHUS], KOTOPhIE MPEBPaTHIIN
061 R B «peanbHbIi» mpoliece, -HUKOT/Ia He CMOTYT O0BSCHUTh MEXaHU3M MblulieHus. Bo3MOXHO,
9TO Jaxke paboTa mu(POBBIX KOMITBIOTEPOB TpeOyeT Oosiee NTyOOKOT0 MOHMMAHUS B3aUMOCBSI3U
neiictuit U u R. B cinyuae ¢ komnbloTepaMu, Mbl, O-Kpaii-Heil Mepe, 3HaeM, 4To Lu(ppOoBbIe
BBIYHCIICHUS SIBIISIOTCS aneopummuyeckumu (o caMoi KOHCTPYKIUU!), U MbI HE TIBITAEMCS
«00y3/1aThy» MpeAnoaaraeMyo HeaieopummuuHocms Hpusndeckux 3akoHoB. Ho s yTBepiknato, 4to B
Clly4ae ¢ MO3TOM U pa3yMOM CUTyallMsl COBEPILIEHHO WHas. BrioyiHe 10mycTHMO, 4TO B IpoLiecce
(CO3HATENBHOT0) MBIIIUICHHUSI yUYACTBYET HEKasl CYIIECTBEHHAs! HEAITOPUTMHUYECKAs COCTABIISIFOIIAS.
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B crnenyromeii riiaBe s ONBITAIOCh MOJAPOOHO M3JI0KUThH MPUYNHBI, 3ACTABISAIONINE MEHS BEPUTD B
CYIIECTBOBAHHE 3TON COCTABIIAIONICH, a TAK)KE BBHICKAXY MPEANOTI0KEHHS O TOM, KAKIMHU
YAWBUTEIILHBIMU peaIbHBIMU (PU3NUYECKUMU d(PPeKkTaMu 00yCIOBICHO «CO3HAHUE), BIUIOIIEE HA
paboty Mo3ra.

Ipumeyanus
1. U3 pamuosemanus BBC (cm. Xomxkuc [1983], c. 419).

2. IlepBble PKCIIEPUMEHTHI TAKOTO poja OBUIM MPOBEAEHBI Ha KomKax (cM. Mupe, Cnieppu
[1953]). 3a nanbHEHIINMHU CBEICHUSMHU U3 00JIACTH SKCIEPUMEHTOB C pa3eiIeHUEM MOITyIIapuii
Mo3ra s OTchuIaro yuTaresns Kk padoram Crneppu [1966], I'azzanuru [1970] u Maxk-Keii [1987].

3. JlocTymHOe U3NI0’KeHNE IPUHIIUIIOB ICUCTBUS 3pUTEIBHON KOPhI MOKHO HailTh y XbroOe-
na [1988].

4. Cwm. Xpro0ein [1988], c. 221. PanHue 3KCiepMMEHTHI TIO3BOJIMIIN OOHAPYKUTh KIETKH, 4yB-
CTBUTEJIbHBIE TOJIBKO K 00pa3y pyKHu.

5. OGenpuHsATast CEroAHs TEOPHsl, COTJIACHO KOTOPOil HEpBHAs CUCTEMA COCTOUT U3
OTJENBHBIX KIIETOK — HEHMPOHOB — OBLIA BIIEPBEIC MPEIIOKEHA M yOCIUTEIHHO 000CHOBaHA
BEJIMKUM UCTHAaHCKUM Helpodusnonorom Pamonom-u-Kaxanom oxono 1900 rona.

6. Ha camom nene, 1700ble JIOTHYECKUE IIEMEHTBI MOTYT OBITh MOCTPOCHBI C ITOMOIIBIO OJHUX
TOJIbKO omeparuii "~" u "&" (Umu 1axe TONbKO OJHON-eIMHCTBEHHOM onepanuu ~ (A&B)).

7. ®DaKTUYECKH, HCIIOIB30BAHHE JIOTUYECKHUX 3JIEMEHTOB B OOJIBIICH CTETICHN OTBEYAET KOH-
CTPYKIIMH 3JIEKTPOHHOI'O KOMITBIOTEPA, UEM H3JI0’KEHHBIE B I71aBe 2 0COOEHHOCTH KOHCTPYKIMH
MamuHbl Triopunra. B rinase 2 oco6oe BHuMaHue moaxoay TrlopuHra ObLIO YACIEHO 0
TEOpPETUYECKUM cooOpakeHUsIM. Hauano nelicTBUTENbHOMY Pa3BUTHIO KOMIIBIOTEPHBIX TEXHOJIOTHIM
MIOJIO’KUJIN B paBHOM creneHu padoTel AnaHa ThropHuHra v BbIAAIOIIETOCS aMEPUKAHCKOTO
MaTeMaTHKa BEHIepCKOro rnpoucxoxaenus J>xona ¢pon Heiimana.

8. OTu cpaBHEHHS] BO MHOTOM oOMaHuuBbI. [logaBistomniee O0IbIIMHCTBO TPAH3UCTOPOB B CO-
BPEMEHHBIX KOMIIBIOTEPAX UCMOIb3YETCS B YCTPOUCTBAX «IIaMATH» U HE YYacTBYET B JIOTMYECKHX
orepanusix; a naMsATh MOYKHO HapallliBaTh 3a CYET BHEUTHUX YCTPOMCTB MPAKTUUECKH OECKOHEUHO.
[Tpu Gosee MHTEHCUBHOM MCIIOJIb30BaHUU NapaljIeNIbHBIX BBIYUCICHUH KOJMUECTBO TPAH3UCTOPOB,
HEINOCPEICTBEHHO YUYaCTBYIOIIMX B BBIITOJIHEHUH JIOTUYECKUX ONEPALIUA, MOTJIO ObI OBbITH
3HAYUTENBHO OOJIBIIIE, YEM 3TO MIPUHATO B HACTOSILEE BpEMs.

9. I[OI\/JI‘-I B CBOUX OIMMUCAHUAX NPCANNOYUTACT UCIIOJb30BATh MMOAXO0A «MHOXKXCCTBCHHOCTU
MHPOB» OTHOCHUTCIIBHO KBaHTOBOM TCOpHUHU. O,I[HaKO BA’KHO IMMTOHUMATDb, YTO 3TO COBCPHICHHO HC-
CYHCCTBCHHO, ITOCKOJIBKY KOHICTIIKWA KBAHTOBOT'O KOMITBIOTCPpA NPUHIOUIIMAJIBHO HC 3aBUCUT OT
TOYKH 3PCHUS HA TPAAULIUOHHYIO KBAHTOBYIO MCXAHUKY.

10. OTOoT KOMMEHTapuil epecTaeT ObITh IPAaBOMEPHBIM, €CIIM Mbl pACCMATPHUBAEM B KaUECTBE
«KJIACCHYECKUX» KOMIIOHEHTOB CUCTEMBI IECTEPEHKHU, OCH U T. I1. Sl mpenmnosaraio, 4To cucTeMa
COCTOMT U3 OOBIYHBIX (CKA)KEM, TOUEUHBIX WM C(HEPUUECKHX ) YAaCTHULL.
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I'masa 10

I'ne naxomures ¢pusuxa yma?

JlJis 4ero Hy»KHbl yMbI?

B nuckyccusix o npoGieme «yM—Teno» UMEIOTCsI 1Ba OTACbHBIX ITyHKTA, HA KOTOPBIX OOBIYHO
cocpenorounBaeTcst BHUManue: «Kakum 00pa3oM MaTepraibHBI OOBEKT (MO3T) MOXKET B
JEHCTBUTEIILHOCTH 1po6yacoams Co3HaHUE?»; U, HA000poT: «Kakum 00pa3om co3HaHHE yCUIIUEM BOJIU
MOXKET pealbHO BO3/ICHCTBOBATH Ha (SIBHO (PU3HMUYECKH 00YCIIOBICHHOE) IBIYKEHIE MaTePUATbHBIX
00BEKTOB?» DTO — NMACCUBHBIIM U aKTUBHBINA acMIEKThI IPOOIEMBbI «yM—Tes0». J{e0 BBIMTISUT TaK, KakK
ecnu Obl y HAac B «yMe» (WU, BEPHEE, B «CO3HAHUM), CyIIIECTBOBAJIA HEKasl HEMATepHAIIbHAS «BEIIbY,
KOTOpasi, C OJJHOM CTOPOHBI, AKTUBU3UPYETCSI MAaTEPUAITBHBIM MUPOM, a C IPYrOi — MOKET OKa3bIBaTh
Ha HEero BO3ZeHCTBUE. S, OTHAKO, IPEIIIOUNTAIO B CBOMX TPEABAPUTENIHHBIX 3aMEUaHUSIX K ITOU
HociieTHel riiaBe 00CyIUTh 1O HEKOTOPOM CTeTIeHH MHOM U, BO3MOKHO, O0Jiee HayuHBbIH BOIPOC,
KOTOPBI OTHOCUTCA K 00erM Ipo0iieMam, Kak aCCUBHOMU, TaK ¥ aKTUBHOM, — B HAJICXKIE, YTO HAIIN
HOMBITKY HAlTH OTBET HAa HETO CMOTYT NMPUOIM3UTH HAaC K Oosee IiTyO0KOMY MOHUMaHHIO 3TUX U3BeY-
HBIX (pyHIaMEHTATBHBIX 3arafiok (umocopun. Moii Borpoc 3ByunT Tak: «Kakoe npeumyecmeo
ecmecmseeHHo20 0moopa NAET CO3HAHUE TeM, KTO IeCTBUTEIBHO UM 00s1a1aeT?»

Taxkoii hopMyHpoBKe BOIIpOca PHUCYIIN HEKOTOpPBIE HEesIBHBIE JoIyIeHust. [Ipexe Bcero — 3to
YBEPEHHOCTh B TOM, YTO CO3HAHHE — 3TO, HA CAMOM JIEJIE, «BEILb», KOTOPYIO MOXKHO HAYYHO ONUCANb) UTO
3Ta «BEIIb» IEHCTBUTENBHO «YTO-TO AETAET»; U, O0sIee TOro, YTO 3TO

«4TO-TOY» MPUHOCHUT MOJIb3Y CYILECTBAaM, KOTOpPbIE UM 00JIaat0T, B TO BpeMs KaK Apyrue
CO3J1aHMsl, OJOOHBIE TIEPBBIM BO BCEM, KPOME HAIMYMS CO3HAHUS, IEMOHCTPUPYIOT MEHEE
s¢pdextuBHOE noBeeHne. C Apyroi CTOPOHBI, MOXKHO MOJAraTh, YTO CO3HAHUE — 3TO JIMIIb
MACCUBHBIN CITyTHUK JJOCTaTOYHO COBEPLIEHHON CUCTEMBI YIIPABJIEHUS, U caMo 110 cede, B
JIEHCTBUTEIBHOCTH, He «JIeNaeT» Huuezo. (ITO MOCIeTHee YTBEPKICHHE SBISCTCSI, BEPOSTHO, TOUKON
3pEHUsI CTOPOHHUKOB «criibHOro» MI.) B xauecTBe anbTepHaTHBBI MOKHO paCCMOTPETh UHYIO
KOHIIETILIMIO, COIJIACHO KOTOPOH CYIIECTBYET HEKOE O0KECTBEHHOE WIIM TAMHCTBEHHOE NpeJHA3HAYECHUE
CO3HAHMS — OBITh MOXKET, HOCSIIEE TEJICOIOTMIECKUI XapaKTep U HaM IOKa He BEIOMOE — TaK 4TO
r000€ 00CyKIeHNE ATOrO (PeHOMEHA TOJILKO JIUIIIb B TEPMHHAX €CTECTBEHHOTO 0TOOpa HEM30EKHO
yBEJIET HAaC B CTOPOHY OT UCTUHBI. C MOl TOUKU 3peHus], U3 BCeX JOBOJIOB IMTOJJOOHOTO TOJIKA, Hanbosee
yOeuTesIbHO ¥ HayKOOOPa3HO 3/1€Ch BBIMTISIEN Obl TAK Ha3bIBAEMBIN aHMPONHbIL NPUHYUN, COTIIACHO
KOTOPOMY TPHPOJA HAIICH BCEJIEHHOH TaKoBa, IOTOMY YTO B HEll B 00513aTEILHOM MOpsIIIKE TpeOyeTcs
MIPUCYTCTBUE Pa3yMHBIX CYIIIECTB-«HAOIOIATENEei Haromo0ue Hac ¢ BamMH. (DTOT MPUHITUTT ObLT
BKpaTLe YIOMSHYT B IV1aBe &, ¢. 288, U 4 ellie BEpHyCh K HEMY IO33KE. )

51 cobuparoch 00CyIUTH 3TH BOIPOCHI B JOJKHOE BPEMS1, HO BHAUaJIE Mbl JIOJKHBI 3aMETUTb, YTO
TEPMHUH «yM», IOKaITy i, HECKOJIIBKO YBOAMT HAC B CTOPOHY, KOT/Ia MBI TOBOPUM O IPOOJIeMe «yM—
Tes0». Beb 0ueHb yacTo roBopAT 0 «0ecCO3HATEIbHOM yMe» M 3TO YKa3bIBaeT Ha TOT (PAKT, 4TO MBI
HE pacCMaTpUBaeM TEPMUHBI KyM» U «CO3HAHME» KaK CHHOHUMBI. BO3MOKHO, KOTAa MBI
YIIOMHHAEM O becco3HamenbHoM yME, Iepe]] HAMH BO3HUKAET HESICHBIH 00pa3 «cyduepay,
KOTOPBI HE3PUMO MPHUCYTCTBYET B KaXKJI0HM CIIeHE, HO KTO 00BIYHO (KpOMe KaK, BO3MOXHO, B
CHax, raJUTIOI[MHALUAX, HABSI3UYUBBIX COCTOSHUIX MU (PPEeHAUCTCKUX OOMOJIBKAX) HE MOCATaeT
HAnpsIMyI0 Ha KOHTPOJIb HaJ HAIIUM BOCHpHUATHEM. BO3MOXHO, OeccO3HATENbHBIN YM B J1ei-
CTBUTEIBHOCTHU UMeem COOCTBEHHYIO CIIOCOOHOCTh OCO3HABaTh, HO B OOBIYHOM COCTOSIHUM 3TO
OCO3HaHHE MPeObIBACT COBEPIIEHHO OTJEIBHO OT TOM YaCTH yMa, KOTOPYIO MbI TPaIUIIHOHHO
Ha3bIBAEM «(SI».

3T0, BOOOIIIE TOBOPS, HE TaK YK M CTPAHHO, KaK 3TO MOKET MOKa3aThCsS Ha MEPBbI
B3rJ1s]. CylecTBYIOT 3KCIIEPUMEHTBI, KOTOPBIE, IO-BUIUMOMY, CBUIETEIbCTBYIOT O HATUYUU
OTIPE/ICTICHHOTO POJia «CO3HAHUS», IPUCYTCTBYIOMIETO JIaXKe Yy MalMeHTa Mo/ OOIIMM HapKO30M Ha
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ONEPALIMOHHOM CTOJIE — B TOM CMBICIIE, YTO Pa3roBOPBl, KOTOPBIE BEIYTCS BO BpEMsI Oll€palliu,
MOTYT OBITh BIOCIEACTBUU «HEOCO3HAHHO» BOCIPHUHSATHI MALIMEHTOM MJIN ke OBITh
«TIPOSIBJIEHBD) M03)KE MO TUITHO30M KaK JEHCTBUTENBHO «BOCIPUHUMABIIHMECS» B IIPOILIOM.
bonee toro, ouryneHus, KOTopble, Ka3ajJloCh Obl, ObUIN BBITECHEHBI U3 CO3HAHUS THITHOTHYECKUM
BHYIIIEHUEM, MOTYT II03/IHEE OBITh BBISIBJICHBI BO BpEMs IPYTOT0O C€aHCa TMITHO3a KaK «yXKe
HEPEKUTHIE», HO KAKUM-TO 00pa30M OKa3aBIIMECs 3alIMCAHHBIMU «HA IPYTYIO JOPOKKY» (CM.
Oxau, M3 [1985]). DTH pe3ynbTaThl MHE HE BIOJHE SICHBI, XOTS Sl U HE AyMAl0, 4TO OBIIO OBl
IPABUJIBHO NPUIUCHIBATh OOBIYHYIO CIIOCOOHOCTh OCO3HAHUS OECCO3HATENBHOMY yMY, HO Y
MEHs HEeT 0co00T0 JKeJlaHUA MyCKaThCs 31eCh B pacCy>KJI€HUs [0 3TUM BompocaM. Tem He MeHee,
IIPOBEJICHUE PA3NUUUN MKy 0€CCO3HATEIbHBIM U OCO3HAIOIUM CE0 yMOM — 3TO
JEMCTBUTENBHO CIIOKHAS M TOHKAs TeMa, K KOTOPOM HaM elle MPHUJIETCs] BEpHYThCA.

[TonerTaemcst JOCTHYD BO3MOKHO OOJBIICH SICHOCTH B OTIMCAHUU TOTO, YTO MBI TOJI-
pazyMeBaeM MOoJ «CO3HAHHUEM» U UTO CYUTAEM MPU3HAKAMU €T0 MposBiIeHUs. S He TyMaro, 4To
Ob1710 OBI YMHO Ha JIaHHOW CTaIUU MOHUMAHUS MBITATHCS MPEIaraTh TOYHOE onpedeieHue
CO3HaHMS, HO MBI MOKEM B JOCTATOYHOM CTEMEHU MOJarathCs Ha HallU CyObEKTHBHbBIC
BIIEYATJICHHUS] U UHTYUTHUBHBIN 37]paBblii CMBICI OTHOCUTEIBHO TOT'0, YTO 3TOT TEPMHUH O3HAYaeT,
U KOTJa onuchiBaeMbIii UM PeHOMEH MposBIieT cebs. MHe Ooliee MM MeHee MOHSITHO, Koraa s
HaxX0’KyCh B CO3HAHUU, U CKJIIOHEH CUNUTATh, YTO U APYTHE JIFOAU UCIBITHIBAIOT IIPU 3TOM HEYTO
nogo0Hoe. UToObl HAXOAUTHCS B CO3HAHUU, 5 TOJKEH, KAaK MHE KaXXeTCsI, 0CO3HABATh Ymo-mo,
MOJKET OBITh, TAKWE OIIYIICHHS, KaK O0Jb WM TEIUIO, UM KPACOYHBIN Meii3ax, Ui 3ByKH
MY3bIKU; WU, BO3MOYHO, 5 OCO3HAI0 TAKOE YYBCTBO KaK U3YMIICHHE, OTUASTHUE UJIU CUACTHE;
UJIU S1.MOTY OCO3HaBaTh BOCHOMHHAHUE O HEKOTOPOM COOBITUM B IPOIIJIOM, UM HAUMHAIO
MOHUMATH TO, YTO TOBOPUT KTO-TO APYTOM; UM OCO3HABATh COOCTBEHHYIO HOBYIO HJICIO; WIIH S
MOTY OCO3HAaHHO HaMEPEBATHCS 3aTOBOPUTDH WIIM NMPEANPUHSITH KaKOe-TO APyroe aeiicTBue,
HaIMpuMep, BCTaTh CO cTyja. Sl MOTy Takke «OTCTPaHUTHCS» U OCO3HABATH MOJOOHBIE HAMEPECHUS,
WJIU MO€ OIIyIIeHHe OO0, NN ONBIT, 3all€YaTICHHbIN B NaMATH, WM aKT IOHUMAaHUS; WU 5
MOTY J1a’ke TIPOCTO OCO3HABATh CBOE COOCTBEHHOE CO3HAHUE. Sl MOTY HAXOAUTHCS B COCTOSTHUU
CHA M BCE PaBHO OBITH 0 HEKOTOPOH CTENEHU OCO3HAIOIIHUM IIPOUCXOSIICE, ECITH MHE CHUTCS
COH; WJIM, BO3MOYHO, KOTJIa 51 HAYMHAIO MPOCKINAThCS, sI CO3HATENBHO BO3JCHCTBYIO HA Pa3BUTHE
3TOTrO CHA. Sl TOTOB CUMTATh, YTO CO3HAHHE — 3TO HEUTO, UMEIOL[EEe HEKOTOPYIO rpajaluio, a
HE IPOCTO UTO-TO, YTO €CTh UJIU UETO HeT. S CUUTaI0 CIOBO «CO3HAHME)» B CYLIHOCTH CH-
HOHUMHUYHBIM CJIOBY «OCO3HaHUE» (XOTsI, BO3MOYKHO, «OCO3HAHUE» HEMHOT'O MACCUBHEE, YEM TO,
YTO 51 TOHUMAIO TIOJI «CO3HAHUEM»), B TO BpEMS KaK «yM» U «JIylIa) UMEIOT JOMOJTHUTEIbHBIC
OTTEHKH CMBICJIa, KOTOPhIE B 3HAYUTEIbHON Mepe MeHee OTUETIMBO ONPEAEINMbl B HACTOSAIIEE
BpeMsi. Y Hac OyJIeT MHOTO XJIOTIOT C TOHUMAaHHEM TOT0, YTO TaKOE «CO3HAHUE» caMmo 1o cebe,
MIO3TOMY 51 HaJI€IOCh, YTO YUTATEIb MEHSI IIPOCTUT, €CJIM 51 OCTABJIIO B IOKOE JajbHEHIINE
npo0JIeMbl, CBA3aHHBIE C TEPMUHAMH «YM» U «IylIa»!

CymiecTByeT TakKe BOTIPOC O TOM, YTO IOIPa3yMeBaTh IOJI CIIOBOM uHmeiekm. B KoHIe
KOHIIOB, UMEHHO 00 3TOM 00BEKTEe — a He 0 0oJiee PacCIUIBIBYATOM MOHITHH «CO3HAHMS —
NpEeANOYUTAIOT TOBOPUTH JII0H, cBsi3aHHble ¢ IW. Anan TwiopuHr B cBoel 3HaMeHUTON paboTe
(Teropusnr [1950]) (cMm. rnaBy 1, c. 21) paccmaTpuBai HEMOCPEACTBEHHO HE CTOJIBKO
«CO3HAHHEY, CKOJIBKO «MBIIUICHUE, & CJIOBO «MHTEJUICKT)» Jake ObLIO BEHIHECEHO UM B 3a-
rnaBue. Ha Moit B3ruisa, Bopoc 00 WHTEIUIEKTE ABJISETCS BTOPUYHBIM MO OTHOLIEHUIO K BO-
npocy o peHoMeHe co3HaHus. EqBa iu s moBepro B TO, YTO HACTOSIINA HHTEJUICKT MOT OBl
NEeHCTBUTEIBHO CYIIECTBOBATh, KOT/1a ObI €ro He CONPOBOXkAan0 co3HaHue. C Apyroi CTOPOHBI,
€CIIM B UTOTE U BIPABIY OKa)xeTcs, 9To npuBepkeHusl UMW cnocobHnbr MonenupoBarth
MHTEIIEKT 0€3 MPUCYTCTBUS CO3HAHUS, M020a ObL10 Obl COBEPUIEHHO HEYO08TIeMBOPUMENbHbIM
OTIPEJIeNIATh HHTEJUICKT, HE BKJIIOYAs B 3TO MOHIATHE TaKOH MOJCIMPOBAHHBIN HHTEIUIEKT. Ho B
3TOM ClIy4ae «MHTEIIEKT» KaK MpeaMeT 00CYKIeHHs OKa3aucs Obl BHE MOJS MOETo
BHUMaHUs, TOCKOJIBKY MO MHTEpEC CBSI3aH, B MIEPBYIO 0YEPE/b, C KCOZHAHUEM.
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Korga s Bricka3biBaio cBoe yOeKJeHUe, YTO UCTUHHBINA HHTEIJIEKT TpeOyeT npucyT-

CTBHS CO3HAHUSA, sl IPU STOM HESBHO IMpeJnoarai (IIOCKOJIbKY 5 He pa3Aelisiio TOUKY 3peHUs
CTOPOHHUKOB T€OPHUU «cuiabHOr0o» MU, cormacHo KOTOpoit mpocToe MPUMEHEHUE alITOPUTMa
CIIOCOOHO MPOOYXKIaTh COZHAHUE), YTO HHTEIUIEKT HE MOXKET HaJJIeKAIMMUM 00pa3zom
MOJCIIUPOBATHCA AJITOPUTMHUYCCKUMU CPCACTBAMU, TO €CTh IIYTEM HCIIOJIb30BAHUA KOMIIBKOTCPA
TaK, Kak 3To Aenaercs cerogus. (Cm. obcyxnenue «rtecta Trropuara» B riaase 1.) OueHb CKOpo
(CM., B 4aCTHOCTHU, OGCY)KI[GHI/IQ MAaTCMAaTUYCCKOI0 MBIIIJICHUS, TPUBCACHHOC TPCM pasacjiaMu
HIKE, Ha €. 336) s mocTaparoCch MPUBECTH CaMble YOSIUTEIbHBIC TOBOJIBI B MOJIB3Y
HE0OXOAMMOCTH MPUCYTCTBUS CYIIECTBEHHO Heal20pummuyeckoll COCTaBistoniell B padbore
CO3HAHUA.

Teneps oOpaTuMcs K BOIIPOCY O TOM, cywyecmeyem iy YeTKOE pa3Inuue MexXIy OJHUM
00BEKTOM, KOTOPBIA 00JaJa€T CO3HAHUEM, — U IPYTUM, «3KBUBAJIECHTHBIM» IIEPBOMY BO BCEM,
KpoMe CIOCOOHOCTH CO3HaBaTh. Beersa nu co3HaHue, Npucyiiee HEKOTOPpoMy 0OBEKTY,
HPOSIBIISIET CBOE MpuUcyTcTBUE? Sl mpeanouynTaro JymMaTh, YTO OTBETUTH Ha 3TOT BOMNPOC CIETyET
OJIHO3HAUHO «Ja». OHaKo, 3Ta MOs Bepa €J1Ba JIM HailleT MOAEPKKY B Hay4UHBIX Kpyrax, eciu
TaM J0 CUX IIOp HET COorjlacus J1a’)ke B BOIIPOCE O TOM, I'/Ieé MOKHO HalTHU CO3HAHUE B LIAPCTBE
XKUBOTHBIX. HekoTopble BOOOIIE HE TOMYCKAIOT MBICIIH, YTO UM MOTYT 0O0jaaaTh Kakue Obl TO
HU OBUIO )KUBOTHBIE, OTJIMYHBIE OT JIFOJIEH (2 HEKOTOPBIE MPUIEPKUBAIOTCS TOTO KE MHEHUS U B
OTHOIICHUH YEeJIOBEYECKUX CYLIECTB, KUBIIKX 3a 1000 niau Gonee neT 10 H. 3.; cM. J[xelHc
[1980]); 1 B TO ke BpeMs KTO-TO TOTOB JAOMYCTUTh HAJIMYUE CO3HAHMS Y HACEKOMBIX, y YepBeil U
naxxe — nodemy Obl HeT? — y kaMmHei#! UTo kacaeTcst MeHs, TO 5 CKIIOHEH COMHEBAThCS B
TOM, YTO YE€pPBb WJIM HACEKOMOE — HE TOBOPS YK€ 0 KAMHAX — B 3HAUYUTEIbHON CTENEHU
(ecm BoOOIIIE) 00/1a1al0OT 3TUM KaueCTBOM; HO MJICKOIMMTAIONINE, B OOIIEM U 11eJIOM, 0 19ac
MPOU3BOJAT HAa MEHS BIEYATJIEHUE CYLIECTB, CIOCOOHBIX Ha MOJJIMHHOE Oco3HaHue. Mmes croib
JaMeTpaibHO IPOTUBOIOJIOKHBIE TOUKH 3pEHUs, IPUXOAUTCS KOHCTAaTUPOBAaTh, UTO HA
CEroJIHSIIHUM 1eHb OOLIENIPUHATHIA KPUTEPUI IPOSIBIEHUS CO3HAaHUs oTcyTcTBYeT. [IpaBna,
BIIOJIHE BO3MOXHO, UTO ecmb ce Jce KPUTEPU CO3HATEILHOTO MOBEIEHU, XOTS OH U He
3aciyXui BceoOuiero npusHanus. Ho He BBI3BIBA€T COMHEHHH, YTO B JTIOOOM CIIydae TOJIBKO
aKmuenas poJib CO3HaAHUS MOrja Obl UMETh NPUHIUIIUAIBHOE 3HAYCHUE, TOCKOIbKY
HEBO3MOJKHO IIPEICTaBUTH ceOe, YTOOBI MPOCTOE HAIMYUE CTIOCOOHOCTH OCO3HABaTh, 0€3
AKTUBHOTO JIOTIOJHEHUs K HEH, MOXKET ObITh HEMOCPEACTBEHHO 3a(pMKCUPOBAHO.
[MoaTBepkneHneM 3ToMy (haKTy MOCIYKUIIU yKacHBIEC ciiydau MpuMeHeHus B 40-e roasl
JeKapcTBa Ha OCHOBE s/1a Kypape B KaUeCTBE «aHECTE3UPYIOIIEro» CPeCTBA NP ONepaLUsX,
MPOBOJAMMBIX Ha MAJIEHbKHUX JIETSX, — TOI/1a KaK 1€HCTBUTEIbHBIN 3Q(EKT ITOro cpeacTBa
3aKJII0YaeTcs B Mapalu3aluy BO3AEHCTBUS JBUTATENIbHBIX HEPBOB Ha MYCKYJIbl, H3-32 YETO
aroHust, KOTOPYIO B OYKBaJIbHOM CMBICIIE UCHbIMbI&ANU HECUACTHBIE ETH, OCTAaBaJIach Ha
NPOTSHKEHUU ONepaluu He3aMeTHOU ans xupypra (cm. Jennett [1978], c. 209).

BepHemcs Kk TOM rHIIOTETUYECKON aKTUBHOW POJIM, KOTOPYIO MOJicem UMETh CO3HAHHUE.
BepHo 511, 4TO CO3HaHUE MOXET UTPaTh — a YAaCTO U UTPaeT — aKTUBHYIO ONEPallMOHAIBHO
paznuuuMyto poiab? S monararo, 4To 3TO JOJKHO OBITH TaK U MOCTapalCh ceiuac 000CHOBATh
CBOIO YOEKICHHOCTh HECKOJIbKMMH HE3aBUCUMBIMHU JI0BOJaMU. Bo-1epBbIX, Oiaronaps Hamemy
«3JIpaBOMY CMBICIIY» Mbl YaCTO OLIYIIIA€M, YTO MBI HEITOCPECTBEHHO BOCIIPUHUMAEM, UTO
JpYroi 4eIoBeK Haxooumcs B CO3HaHUU. Takoe BIeYaTI€HUE B JIU MOXKET OBITh
omnO0o4yHbIM '). B TO BpeMst Kak 4enoBeK, KOTOPBII Haxooumcs B CO3HAHUU, MOKET (110A00HO
JeTSM o[ AeMCTBHEM Kypape) U He M0J1aBaTh COOTBETCTBYIOIUX MPU3HAKOB — HaXOASIIUNCS B
beccosnamenbHOM COCTOSIHUU €11Ba JIU OyJET BITIISIETh KaK YeIOBEK, 00Jagaonuil co3HaHuEM !
CrnenoBatenbHO, JOJKEH CYLIECTBOBATh HEKUN TUII MMOBEIEHUS, KOTOPBII MOKHO OBLIO ObI
Ha3BaTh XapaKTEPHBIM JJIs YeJIOBEKa, MPEOBIBAIOIIETO B CO3HAHUU (XOTA JaXKe U He gcec0d
HOJTBEPKIaEMbIil CAMUM CO3HAHUEM ), KOTOPBIN MbI ObI BOCIIPUHUMAJIM UMEHHO TaK Ojarogaps
HAlIUM «MHTYUTHUBHBIM IIPEICTABICHUSIM.
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Bo-BTOpbIX, MprMEM BO BHUMaHHE 0€3KaJ0CTHBII MPOIecc eCTeCTBEHHOro oToopa. by-

JIeM paccMaTpUBaTh 3TOT IPOIECC B CBETE TOTrO (aKTa, YTO, KAK MBI BUJICJIN B ITPEIBLTYIICH TTIaBe,
HE BCSl aKTUBHOCTh MO3Ta HETIOCPECTBEHHO JOCTyIIHA CO3HaHMIO. M neficTBuTeNpHO, Ooee
«IIPEBHUI» MO3KEYOK — 00JIQAAIONTNI 3HAYUTEIBHBIM (110 CPAaBHEHHIO C OCTATBHBIMU YaCTSIMH
TOJIOBHOT'O MO3Ta) MPEBOCXOJCTBOM B IJIOTHOCTH HEHPOHOB — MPOU3BOIUT, MO-BUIUMOMY,
BEChbMa CJIOKHBIE IEHCTBHUS 0€30 BCIKOTO BMEIIATENBCTBA CO CTOPOHBI co3HaHuUsA. OHAKO,
npupoza u3lbpana as SBOJIOLUOHHOTO Pa3BUTHUS TAKMX CO3HAIONIUX ce0sl U OKPYKAIOMIMA MUP
CYIIECTB, KaK MBI, BMECTO TOTO, YTOOBI YIOBICTBOPUTHCS CO3JaHUSIMH, KOTOPHIE BIIOJHE MOTIIN
OBI CyIIEeCTBOBATH MPHU MOMOIIM a0COTIOTHO OECCO3HATENFHBIX MEXaHU3MOB ynpaBieHus. Eciu
CO3HAHHE HE CIYXKHUT LEJSIM CEJIeKIUH, TO 3a4eM NPUPOA 3aHIIACH CO3aHUEM «CO3ZHAMENbHBIX )
PAa3HO8UOHOCMell MO3Ta, TOT/Ia KaK He HaJleIeHHbIE CO3HAHUEM «MO3TH-aBTOMAThI», Hallo1o0ue
MO3XKeuKa, MOTJIA OBl QYHKIIMOHHPOBATH HE MEHEE yCIEIIHO?

Bonee Toro, cymecTByeT npocTasi «OCHOBOIOJIAraroIas» NpUYMHA ISl IPEATIONI0KEHUS O
TOM, YTO CO3HAHUE JJOJDKHO UMETh KaKOe-nmo aKTUBHOE BIIUSHUE, AK€ €CIIU €r0 Pe3yJbTaT He
SBIIETCS PEUMYIIECTBOM IIPU €CTECTBEHHOM oTOOpe. 1100 nmouemy eiie Mbl (MK CyIIecTBa,
HaM M0J00HBIE) MOKEM MHOM pa3 My4YHUThCS MPU MONBITKE OTBETUTH Ha BOIPOC — OCOOEHHO,
€CJIM U3yJaeTcs 3Ta TeMa — «o camux cebe». (MHe Tak u xouetcs ckazaTh: «I[louemy 6bi
yuTaere 3Ty rinaBy?» win «IloueMy y mens ObUIO CUIBHOE JKEJIAHUE HAMCATh KHUTY UMEHHO
Ha 3Ty TeMy?») TpynHo cebe nmpeacTaBUTh, YTOOBI OJHOCTBIO JUIIEHHBIH CO3HAHUS aBTOMAT
cTayl Obl TPAaTUTh BpEeMs Ha MOJOOHBIE BEIIU. A MOCKOJIbKY 00J1a1atoIe CO3HAHUEM
CylLIecTBa, C IPYyroi CTOPOHBI, BpEMs OT BpEMEHH MOCTYNAIOT KaK pa3 maxKum BOT CMEIIHbIM
o0pa3oM, TO UX NOBEACHUE omauyaemcs OT NOBEIEHUS OCTAIbHBIX — OTKYJa CIEAYET, 4YTO
CO3HAHUE BCE-TAaKH MPOU3BOJUT onpeodeneHnoe aKTUBHOE Bo3zeiicTBue! PazymeeTcs, He COCTaBUT
TpyJa CHeUalbHO 3alIpOrPaMMHUPOBATh KOMIIBIOTEP TaK, YTOOBI OH BeJ ce0s CTOJIb JKe
HeJlenbIM 00pa3oM (Hampumep, OH MOT Obl B COTJIACUHU C 3aJI0)KEHHBIM B HETO aJITOPUTMOM
MOCTOSIHHO MOBTOPSITH Ha xoay: «O ['ocioau, Hy B ueM ke cMbich xu3Hu? [loyemy s 31ech
Haxoxych? Uto Takoe, uept nmodepu, 370 ,, 51", KOTOpsIM 51 cebs omyiaro?)». Ho nouemy xe
€CTECTBEHHBINH 0TOOP M03a00THIICS O CO3/IaHUU OJATrONPHUATHBIX YCIOBUN UMEHHO ISl TAKON
packl MHIAMBHUAOB, KOTJ1a )KECTOKUH 3aKOH JKYHIJIEH HaBepHsKa JaBHO ObI BbLIPAJ C KOPHEM
no00Hy0 Oecrnoie3HyI0 epyHay!

MHe KakeTcs 04eBUAHBIM, YTO BCE 3TH PAa3MBILUICHUS U OOpPMOTaHUE, KOTOPBIM MBI
(BpeMEHHO CTaHOBSICh Qrtocodamu) MpeaaeMcsi, He MOTIIM OBITh CAMOLIEHHBIMH JIJISl TIpOIiecca
€CTECTBEHHOT'0 0TOOpa, a SBJISIOTCSA MPOCTO HEOOXOAUMBIM C €ro (eCTECTBEHHOI'0 0TOOpa) TOUKH
3peHus «0araxxom», KOTOPBII TOJKHBI HECTH CYLIECTBA, 00.1adaloujue TIOATNHHBIM CO3HAHUEM
— TIpHU TOM, YTO CAMO OHO BO3HHUKIJIO B XOJI€ €CTECTBEHHOI'0 0TOOpa MO COBEPIIEHHO APYIroi H,
BEPOSITHO, OYECHb CEPbE3HON MpUUYMHE. DTOT Oaraxk He CIMIIKOM OOpPEMEHHUTEINICH, U JIETKO
(XOTs1, OBITH MOXKET, U HEOXOTHO) MEPEHOCUTCS, CKOpPEE BCEro, UMEHHO HENMPEKJIOHHBIMHU CHIIAMU
€cTecTBeHHOro otbopa. B Tex cimydasx, Koraa Ha 3emiie IapsaT MUpP H NMPOIBETAHHE, KOTOPHIMHU
YeJIOBEYECKUN poJl BpeMsl OT BpEMEHH MMEeT cHacThe HacaaxaaTbes (MO0 HaM He Bceraa
HIPUXOJIUTCSI OOPOTHCS CO CTUXUAMH (MM HAILIUMH COCEJIMU) 3a BbBDKMBAHUE) — TOT/1a,
BO3MOKHO, COKPOBHIIIA, COJIepKalluecs B HallleM Oarake, CTAHOBATCS MIPEIMETOM YJIUBIEHUS U
mo0onbITcTBAa. IMEHHO B TakHe MOMEHTHI, TJIS/IS1 HA OKPY)KAOIIUX Te0s1 GMII0coPCTBYIOMUX
JI0ZIeH, BCepbe3 ybeorcoaeuibcs B TOM, UTO OHU, KaK M Thl, TOXKE 00J1a1al0T YMOM.

Yro B HeﬁCTBHTeHbHOCTH AaeJraeT co3HaHue?

I[aBaﬁTe corjiacumces € T€M, 4TO HAJIMYUC Y TaHHOI'O CYIICCTBA CO3HAHUA SABJISICTCH CTO
PCATbHBIM MPCUMYIICCTBOM B XOA€ CCTCCTBCHHOI'O 0T6opa. B uem KOHKPETHO MOXKET 3aKJIIOYATHCA 3TO
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npeuMyIIecTBo? Sl 3HaKOM C OJJHOM TOUKOM 3peHus, COTIIACHO KOTOPOH CITIOCOOHOCTH OCO3HABAThH
IPOUCXOANIEE MOKET 0Ka3aThCs MOJIE3HON XUIHUKY B €T0 HOIBITKE IPEIYTrafaTh, YTO €ro KepTBa
OyzieT enaTh B CIEIYFOIINI MOMEHT, C TIOMOIIBIO MBICIIEHHOHN «IIOCTAHOBKHU ce0sl Ha MECTOY 3TOU
KepTBbL. Boobpaoicas cebst CBOEH KepTBOM, OH MOT Obl YBEJIMUMTH IIIAHCHI YAAYHOTO MCXO0/1a OXOTHL.

BriontHe MOkeT ObITh, UTO 3T WISt OTYACTH BEPHA, HO KOE-YTO B HEl MeHs cMyIaeT. Bo-
MEPBBIX, 37€Ch MPEToNaraeTcs HaTMyiue HEKOTOPOTO CO3HAHMSI y CaMOM JKEPTBBI, TaK KaK BPS JIU
UMeTIo ObI CMBICIT TIPENICTABIIATH €05l aBTOMATOM, ITOCKOJIBKY aBTOMAT — TIO OTPEJICIICHUIO, He
00naoarowull Co3HaHueM — HU B KOEM CITydae He €CTh TO, YeM MOXCHO «ObITh»! B mobom ciydae, st Mor
ObI C TAKKM K€ yCIIEXOM MPEJCTaBUTh ceOe, YTO COBEPIIIEHHO HE 00IaAatoNNii CO3HAHHEM aBTOMAT-
XHITHAK IMEET BHYTPH B KQUECTBE MOIPOrPAMMBI TTIOCIICOBATEIIBFHOCTD JICUCTBHUI, KOTOPAst B TOUHOCTH
COOTBETCTBOBAJIA ObI ICHCTBUSM aBTOMATa-KepTBbl. MHE BOOOIIIE HE KAKETCsI, YT0 HEOOXOAUMOCTh
BBOJIUTH CO3HAHWE B OTHOIICHUSI THIIA «XUIITHUK—KEPTBA» MOXKET OBITh I02uyecku 0O0OCHOBaHA.

Pazymeercs, TpyJHO MOHSATH, KaK CITy4aifHbIE MPOIIECCHI €CTECTBEHHOTO 0TOOpa MOTIIH OBITh
JOCTATOYHO YMHBIMH, YTOOBI JaTh a6mMoMamy-XUIHUKY TTOJTHYIO KOITHEO MPOTPAaMMEBI KEPTBBL JTO ObI
BBITTISIZIENIO CKOPEE KaK MUoHAd C, 8 He KaK eCTeCTBEHHbIN 0T00p! A uacmuunas nporpamma (B CMbICTIE
OTpe3Ka «ICHThD» MaIIUHBI THIOPHHTA WITH YEeT0-TO IMOI00HOTO TaKOU JICHTE) BPSIJT JIN ObLIA ObI
JOCTaTOYHO TOJIE3HA XUIIIHUKY C TOUKHU 3PEHHUS €CTECTBEHHOr0 0T00pa. EMy ObLT ObI HEOOXOAMM KaKOM-
HUOY /b 3aBEPIICHHBIN ()parMeHT 3TOM JICHTHI, a JIydIlie (XOTS U MEHEe BEPOSTHO) — BCS JICHTA
nenukoM. CreioBaTenbHO (M Kak HeKasl albTepHaTHBa ATOMY ), YaCTUYHAs TIpaB/a Morja Obl
3aKJIF0YAThCS B TOM, YTO MOJIEJb MOBEJCHUS «XUIIIHUK—XEPTBA» MOJPA3yMEBAET BCE K€ HAIMYUE HE
KOMIBIOTEPHOI MPOrpaMMBbl, HO OIIPEJEIIEHHOT0 31eMeHTa co3HaHus. OIHAKO, 3TO, TO-MOEMY, YKE
HE OTHOCHUTCS K Hacmosiujemy BOIPOCY O Pa3InIUX MEXITY CO3HATEIbHBIM U «3aIPOrPaMMHUPOBAHHBIM))
NEUCTBUSIMHU.

CyTb uzien, 0 KOTOpOH 11U1a peyb BHIILIE, I0-BUIUMOMY, HAIPSMYIO CBsI3aHa C IIUPOKO
PacIpOCTPaHEHHON TOYKOH 3pEHHSI, COTJIACHO KOTOPOI CUMTACTCS, UTO CHCTEMa MOYKET «OCO3HABATHY
HEUTO, €CITU B HEH y)KE UMEETCsI MOJICITh 3TOT0 OOBEKTA, M, COOTBETCTBEHHO, YTO OHA CTAHOBUTCS
«camoco3naroujeliy, Korja OHa B camotl cebe COIEPKUT MOJIETb camotl ceds. Ho ec KoMITbIoTepHast
TporpaMmMa COJICPIKUT (CKaXKeM, B KA9eCTBE TIOANPOTPAMMBI) TEKCT APYTOH KOMITBIOTEPHOM TIPOrPaMMEI,
TO TIepBasi MPU TOM HE MOXKET OCO3HABAThH BTOPYIO, TAKXKE KaK M HE MOXKET MIPUBOJIUTH K CAMOCO-
3HaHMIO OOpallieHne MporpaMmbl K cede camoil. HecMoTpst Ha 1o100HbIE 4aCTO BCTPEUYAIOIIECS
3asiBJIeHHS, (PyHIAMEHTAIbHBIC MOHATHS CAMOCO3HAHHUS M CIOCOOHOCTH K OCO3HAHHUIO B ATUX
pacCy>K/ICHUSIX €/1Ba JIM 3aTParuBaroTcs. Bumeokamepa He 0CO3HAET CIIEHBI, KOTOPBIE OHA CHIMAET; KaK
He 00J1a/laeT CaMOCO3HAHHEM U BUJICOKaMepa, HarpaBJICHHAS Ha 3ePKaJIO .

51 xouy noitu B Apyrom HarpasiieHuu. Kak MBI yke 3HaeM, He BCsI JESITEIbHOCTh HAIIErO MO3ra
COMNpPOBOXKIAETCs pabOTOM CO3HAHUS (B 0OCOOCHHOCTH, 3TO OTHOCUTCS K AEHCTBUSIM, KOTOpbIE
YIPaBIISAIOTCS MO3KEUKOM). A Kakasl 4aCTb U3 TOTO, YTO MbI MOXKEM JIeJIaTh OCO3HAHHO, HE MOXET
ObITh crenana O0eccozHarenbHo? IIpobiema cTaHOBUTCS ellle MeHee SICHOM M3-3a TOro, 4TO BCE,
JUTSL YeTO HaM M3HAadaJIbHO TPeOyeTcsi CO3HAHUE, IIOX0XKE, MOXKET OBITh CO BpEMEHEM 3ay4eHO U
BITOCJIE/ICTBHHM BBIMTOJIHATHCS YK€ aBTOMAaTHYECKU (BO3ZMOXKHO, UMEHHO MO3xeukoM). Kaxercs,
YTO CO3HaHME TPeOYyeTCs, YTOOBI CIPABIATHCSA C CUTYALUAMHU, TJI€ HAM IPUXOIUTCS
BBICKa3bIBaTh HOBBIE CY)KJIEHHUS, U Iie MpaBUJia He ObLIM 3aJlaHbl 3apaHee. TpyaHO JOCTHYb
00JIbILION TOYHOCTH MPH MPOBEJICHUU PA3IMUNN MEXKIY TEMU BUJIaMH YMCTBEHHOU
NeSATeIbHOCTH, KOTOPBIE, MO-BUAMMOMY, TPEOYIOT MOAKIIOUEHHs] CO3HAHUS, U TEMH, KOTOpbIe
HeT. CTOpOHHUKH «cuinbHOTO» MU (ma m MHOTHE npyrue) OyAayT HacTauBaTh Ha TOM, YTO
«(popMupoBaHHE HOBBIX CYyX JEHHIH» — 3TO He Oosiee, 4eM MOBTOPHOE IPUMEHEHHE pssia
TOYHO C(HOPMYJIIMPOBAHHBIX ANTOPUTMUYECKUX TPABUI — TOJBKO TETIEPh HA HEKOEM
MOJIyMHCTUYECKOM «BBICOKOM YPOBHE», TaK, 4YTO UX JEHCTBUS HAMHU IIPU ITOM HE OCO3HAIOTCH.
OnHako, KaKk MHE Ka)KeTcs, JaXke B HallleM OOMXOJHOM JIEKCUKOHE €CTh TaKUe TEPMHUHbI —
UCIIOJb3yEMble HAMU B ITIOBCEIHEBHOM KU3HU JJIs Pa3[eICHUsl YMCTBEHHOMN ACATEIBHOCTH HA
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OCO3HAHHYIO U OECCO3HATENbHYI0 — KOTOpPBIE YK€ caMH 10 ce0e MOTYT 10 MEHbIIEH Mepe
Hagecmu HAa MblClb O PA3INYUAX MEXY ACHCTBUSAMHU HEAITOPUTMHYECKON U allTOPUTMUYECKOHN
HIPUPOJIBI.

Bo03M0HO, 3TH pa3nuyuus He BCEr/a 10CTaTOYHO YETKO OYepUYEHBI XOTS Obl MOTOMY, UTO B
HAIllU CO3HATEJIbHBIC CYKJICHUS BXOJAUT HEMAJIO HEOCO3HAHHbIX (PAKTOPOB: OIBIT, HHTYUIIHS,
npeapaccyaKky, Jake Halle MPUBBIYHOE UCTIOIb30BaHue Joruku. Ho s yTBepkaato, 4To caMu 1o
ce0e CyXKIeHHs] — ITO MPOsBICHUS paboThl cosnanus. [lodTomMy s monarato, 4To, TOTJa Kak
Oecco3HaTeNbHbIE AEHCTBUSI MO3ra MPOUCXOIAT B COOTBETCTBUU C aJTOPUTMHUUYECKUMU
npoleccamu, AEHCTBUE CO3HAHUSI UMEET COBEPIICHHO UHYIO MIPUPOAY, U IOTOMY HE MOXKET
OBITH OMIMCAHO HUKAKUM aJTOPUTMOM.

EcTb Hekast UpOHHUS B TOM, YTO MHOTO€ U3 TOTO, UTO s U3JIarao 3/1€Ch, SIBJISAETCS MOJTHON
IPOTUBOIOJIOKHOCTHIO MO OTHOIIEHUIO K HEKOTOPBIM JPYTUM TOUYKaM 3pEHUsS, KOTOPbIE MHE
IPUXOAMUTCS TOBOJIBHO YACTO ClblaTh. Hanmpumep, yTBepkKAaroT, 4TO UMEHHO CO3HAMENbHbLU
YM «palMOHaJIeH» U JOCTYIIEH TOHUMAHMIO; TOT/1a KaKk 0ecco3HaTeNbHbIE IEUCTBUS HEPEIKO
3araJlouHbl ¥ TPyJHOOOBSICHUMBIL. Te, KTO paboTaeT ¢ MCKYCCTBEHHBIM MHTEIJIEKTOM, 4acTo
CUUTAIOT, YTO KaK TOJIBKO Mbl CMOKEM MOHSThH X0 OCO3HAHHOW MBICIIH, TO MOXHO Cpasy ke
OyJeT NpuayMaTh COOTBETCTBYIOIIMI aITOPUTM ISl €r0 KOMIIBIOTEPHOM peann3aluu; a BOT
TaMHCTBEHHBIE O€CCO3HATENbHBIE MPOIECCH HAlllEeMy TOHUMAaHUIO (Toka!) He nocTymHBI. B Mmoem
IPECTaBIEHUU 3TU MPOLECCHl BIIOJIHE MOTYT OBbITh AJITOPUTMUUYECKUMHU, HO NPU 3TOM
HACTOJIbKO CJIIOKHBIMM, YTO UX JIETAJIbHBIA aHAJIN3 PAKTUYECKU HEBO3MOKEH. HeTko
OCO3HaBaeMbIi X0 MBICIH, KOTOPBIH MOXET OBITh pa3yMHO OOBSICHEH KaK HEYTO MOJHOCTHIO
JIOTUYHOE, B CBOIO 0YEPEAb MOXKET OBITH (3a4aCTyI0) MEPEBEACH Ha SA3bIK AJITOPUTMOB — HO Ha
cogepuieHHo uHom yposHe. Mbl ceiiuac rOBOpUM He 0 BHYTPEHHHUX Mpoleccax (Bo30yKIeHUU
HEHPOHOB U T. I1.), & 0 MAHUITYJIUPOBAHUU 3aKOHUEHHBIMU MbICIIsIMU. HOT1a OHO HOCHUT
aJITOPUTMHYECKHI XapakTep (Kak B cayyae TPaJULMOHHOM JIOTHKHU: APEBHETPEUECKUX
CHJUTOTH3MOB, (POPMAJIM30BAHHBIX APHCTOTENIEM; HIIM CHMBOJIBHON JIOTUKH, pa3paboTaHHOM
matemaTukoM Jxopmxem bynem; cm. [Napauep [1958]); a uHOrma — HeanropuTMUUECKUM (Kak B
ciaydae ¢ TeopeMoit ['efens niam HeKOTOPbIMU MIPUMEpPaMHU, IPUBEJEHHBIMU B T1aBe 4). A Kax
pean30BaTh Ha KOMIIBIOTEpPE hopmuposanue cyicoeHuli, KOTOpoe s pacCCMaTpUBAI0 KaK KpUTEpUi
HaJIMYHsI CO3HAHUSA, — 00 9mom pa3paboTunku MU He nMeIOT naxke HU MaJleUIIero
npejacTaBieHus!

I/IHOFHa MHC BO3paxaroT, 4TO, HOCKOJIBKY Kpumepuu OJId 3TUX CY)KILCHI/Iﬁ HEC ABJIAIOTCS B
KOHIIE KOHIIOB OCO3HAHHBIMHU, TO KaK 5 MOTY NIPUIHICHIBATH TAKHE CY)KJICHUS CO3HAHUIO?
OnHako, TEM caMbIM MOM ONIIOHEHTHI YIIYCKAIOT CAMYIO CYyTh T€X UJIeH, KOTOPBIE sl MBITAIOCh
BBIpa3uTh. Benp 51 He TpeOy1o, 4TOOBI MBI OCO3HABAIH, KaK MBI (JOPMHUPYEM HAIIM CO3HATEIIbHBIC
BICYATIICHUA U CYKACHUA. 9t0 IMPUBEIIO 6I)I K CMCHICHHUIO TEX ypOBHef/'I, O KOTOPBIX S TOJIBKO YTO
ynomuHai. VICTHHHBIE OCHOBaHA HAIIMX OCO3HAHHBIX BIICUATIICHUI HABEpHSIKa Oy IyT HEJOCTYITHBI
co3HaHuto. OHU TOKHBI ObUTH OBl paccMaTpUBaTHCS Ha OoJ1ee MTyOOKOM (MaTepUaIbHOM) YPOBHE O
CPaBHEHUIO C TIEPBONPHYMHAMH HAIIINX SBHBIX MBICJIEH, KOTOPBIE MBI HEIIOCPECTBEHHO OCO3HAEM.
(Hmxe st ocMentoch MpeyIoKUTh Ha PACCMOTPEHUE OJTHY MHTEPECHYIO THIoTe3y Ha 3ToT cuet!) Coo-
CTBEHHO CO3HATEIILHBIC BIICUATICHUS U A6/1210MCs. (HEAITOPUTMIYECKUMH) CY>KICHUSIMH.

Ota TeMa, 3aTpariBarolias BOIPOC O BO3MOKHOM Heaneopummu4eckoti COCTaBIAIONIEH MEXaHu3Ma
HAILETO OCO3HAHHOTO MBILIUIEHHS, TPOXOIMIIA KPACHOM HUTBIO U YEpe3 BCe MPEAbIIYIIME ITaBkl. B
YAaCTHOCTH, 3aKJIFOUMTEINIbHAS YacTh JUCKYCCUM B I1aBe 4, 0COOEHHO Kacarolasicst Teopemsl [ enens,
HOZBOJIMJIA K MBICIIM O TOM, 4TO (110 KpaiiHeil Mepe, B MaTeMaTHKe) CO3HATENbHOE «BITISIIbIBAHUE) UHOU
pa3 TMO3BOJISIET HAM yCTaHABIIMBATH CIIPABEIIMBOCTD YTBEPIKACHNUS CIIOCOOOM, HEJJOCTYITHBIM JIJIS
anroput™a. (ITonxpoOHee st 0OCTaHOBIIOCH HAa 3TOM JI0BOJIE UyTh o3ke.) KoHeuHo ke, camu o cede
AJITOPUTMBI HE CIIOCOOHBI HaXOUTh UCTHHY! [TocTpoUTh aNropyuT™, FEHEPUPYIOLLHIA TOJIBKO JIOMKHbIE
CY>KIEHMS, CTOJIb JK€ ITPOCTO, KaK 1 AJITOPUTM, Pe3yJIbTaTOM pabOThl KOTOPOro ObUTH ObI OJJHU TOJIBKO
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HUCTHHBI. I[J'DI OIPCACIICHUA HpI/[FO,Z[HOCTI/I W HCIPUT'OAHOCTU TOI'O WJIKM MHOI'O AJIrTOpUTMAa HaM
COBEPIIICHHO HEOOXOAMMO CBOETO POJIa BIIOXHOBEHUE, MHTYUTUBHOE IPO3PEHUE, TPUXO/ISIICE U3BHE
(mamee s erie BepHYCh K 3TOMY Borpocy). U s yTBepikiaro, 4To IMEHHO 3Ta CIIOCOOHOCTh MPOBHUICHUS
(MM «MHTYUTHBHOTO ITOCTHYKEHUS) TITyOOKOTO paszIHuus MEXKTy HCTHHOM U JIOXKBIO (PaBHO KaK 1
MEXKIy KpacoTol M ypoACTBOM!) ABIISIETCS MPU3HAKOM HAJIMUUS CO3HAHUS.

51, ogHako, TOJDKEH cpa3y Jke OrOBOPUTHCS, YTO HU B KOEM CJIydae He UMEIO 3/1€Ch B BUIY
KaKOE-TO MUCTHYECKOE «sICHOBUICHHE». CO3HaHME a0COTIOTHO OECIIONE3HO MPH MOTBITKE YTaaaTh
CYACTIIMBOE YMCIIO B (UECTHO MPOBOAMMON) JloTepee! S nMero B BUIy Cy»KAECHHs, KOTOPBIE TIOCTOSIHHO
(bopMUPYIOTCS YETTOBEKOM B CO3HATEIIHLHOM COCTOSHHH, KOTJa COOMPAIOTCS BOSTUHO U
COTIOCTAaBIIIOTCSI BCE OTHOCSIIMECS K IMPEAMETY Pa3MbIIUICHUH (DaKThl, JaHHBIE YyBCTBEHHOT'O OITBITA,
BOCIIOMHHAHHS — @ B MHYIO MUHYTY BJIOXHOBEHHUS JTaXKe POJKIAIOTCS My Ipble MBICITH. B puHImIie, Mbl
pacoiaracM J0CTaTO4YHbIM KOJIMYCCTBOM I/IH(i)OpMaIII/II/I JJI TOT'O, YTOOBI BLIHECTH COOTBCTCTBYIOIICC
CY’>KIIEHHE — HO TPOLIECC €r0 OCMBICTIEHHOTO (POPMHUPOBAHUS ITyTEM BbIJIENICHUS HEOOXOAUMON
uH(pOpMAIK 13 TPSCUHBI (DAKTOB MOXKET IMPOCTO HE MIMETh TOYHOTO BHIPAKEHHUS Ha SI3BIKE AJITOPUTMOB
(v ke MoJOOHOE BBIpaYKEHUE CYIIECTBYET, HO MOKET OKa3aThCs MPH 3TOM OECTIONIE3HBIM MpaKTHYe-
cKkH). BO3MOXKHO, MBI HAXOJTUMCSI B CUTYallMH, YTO KOTJIa CYXK/IEHHE YK€ CIIeTIaHO, HEKOTOPBII
AMOPUTMUYECKHH TpoLiece (MM MPOCTO 0ojiee MPOCTOE CYKICHHUE) IMIPOBEPSIET €T0 CIPABEITUBOCTD, HO
HE eT0 M3HaYaIbHOE (hOpMHUpOBaHKE. B Takoi cuTyarmm, Kak MHE KaKETCs, CO3HAHHUE «HAIIO ObI ceOsD»
B POJIU CO3IATeNIs MOXOSAIINX CY>KICHUH.

[Touemy s yTBepIKIat0, YTO HEAITOPUTMUUECKOE TIOCTPOCHHUE CYKICHUH SIBIISICTCS KPUTEPUEM
HaJI4Msl co3HaHusA? OTUacTy 51 ONUPAIOCh 3/1€Ch HA CBOM OMBIT yUEHOIO-MaTeMaTHKa. S MpocTo He
JIOBEPSIIO CBOMM MEXAHUYECKUM JICHCTBUSIM, €CITH OHU HE OBUIM CTIepBa MPUIUPUYMBO UCCIICIOBAHBI
coszHaHueM. YacTo caM 1o cede aaropuTM, UCTIONB3YIOIIUIACS TIPH ONPEIeTICHHBIX BHIUMCIICHUSX, HE
BBI3BIBAET COMHEHUS — HO 70m Jii aIITOPUTM UCTIONB3YETCS JUIsl pEIICHUs TAHHOW KOHKPETHOH 3a/1aun?
PaccMoTtpum npocToii mpuMep: eciu Bac 3aCTaBAT BbI3yOPUTH AITOPUTMBI IEPEMHOKEHHS JIBYX YHCEN U
JICTICHUsI OJTHOTO YKCIIa Ha IPyroe (WK TayKe pa3periaT UCIoIb30BaTh 3alporpaMMUPOBAHHBIN KapMaHHBIHA
KaJIbKYJIATOP) — TapaHTUPYET JIK 3TO, YTO BbI CMOYKETE OTPEIEUTh B K&¥KIOM KOHKPETHOM CITydae, Kakoe
U3 3TUX JACUCTBUI MPHUBENET K PEIICHUIO MIOCTABICHHON niepea BaMu 3a1a4uu? [{j1st 3TOro Hy)HO
oymams U CTPOUTh 0CO3HAHHOe cykeHue. (Bckope Mbl yBUANM, TOYEMY TaKHe CY>KICHUS JOTKHBI OBITh,
10 KpaitHel Mepe MHOTa, HearoputMuieckumu!) Pazymeercsi, KoJib CKOpO BbI pelnTe OOJbIIoe
KOJIMYECTBO OJJHOTHITHBIX 33]1a4, BHIOOP MEKIY YMHOKEHHEM U JICICHUEM CTaHET HACTOIBKO
MIPUBBIYHBIM, YTO OYET BBITOIHITHCS COBEPIIICHHO aBTOMAaTHYECKH—HE UCKITIOYCHO, YTO TIPU YYaCTUH
OJTHOTO JIUIIb MO3keuKa. Ha 3Toii cTagny 0CO3HAaHHOE BOCIPUATHE MPOUCXOISIIETO HE SBISETCS
00JIbIIIE HEOOXOJUMBIM, TTOATOMY MOKHO CTIOKOWHO MO3BOJIUTH CBOEMY CO3HAHUIO 3aHITh YM
WHBIMU NMPOOIEMaMH UJIU MPOCTO «OTIYCTUTh €T0 B CBOOOJHOE MIIaBaHHE» — Pa3Be UTO BpeMs
OT BPEMEHU MPOBEPSS X0 BBHIMOJIHEHUS aJITOPUTMA.

To xe camoe TOCTOSTHHO TPOUCXOUT Ha BCEX YPOBHIX MAaTEMaTHUYE€CKOTO MBILIIICHUS.
Jlroau 9acTo cTpeMsTCs HalTH aJleKBaTHbIE aITOPUTMBI, KOT1a 3aHUMAIOTCS MaTEMaTUKON, HO
CaMo 3TO CTPEMJICHHE OTHIOAb HE Ka)XXeTCs alropuTMUUYEcKoil mpoueaypoit. Kak Tonbko
HOJXOSIUIMM alITOpUTM HalIeH, 3ajauya, B HEKOTOPOM CMBbICIIE, yKe penieHa. bonee toro,
ompeeNieHNe ¢ TOYKH 3peHUSI MAaTeMaTUKU CTETIEHN TOUHOCTH UM MPUTOJHOCTU aITOPUTMA
TpeOyeT 3HAYUTEIbHBIX YCUIUN CO CTOPOHBI coO3HaHusA. HeuTo mono6HoOE nMesno MecTo npu
o0cykaeHnH GOpMalIbHBIX CUCTEM JJIS MATEMATUKHU, KOTOpbIe ObUTH omucaHbl B TaBe 4. Ecnu
HayaTh ¢ GOPMYIHUPOBKH HECKOJIBKUX aKCHOM, TO 3aTEM U3 HUX MOKHO BBIBECTU pa3JIMUHbIC
MaTeMaTH4YeCcKue YTBepkaAeHus. He HCKITI0UeHO, YTO MOCIeHS OTIepals MOXKET 0Ka3aThCs
AJITOPUTMHUYECKOM, HO BCE K€ U3HAYAJIbHO MAaTEMATHK JI0JDKEH OCO3HAHHO PELIUTh BONPOC 00
aJIeKBaTHOCTH 3THX akcuoM. [louemy 3To pemieHue ¢ He0OOXOAMMOCThIO OyAeT He-
AJITOPUTMUYECKHUM, TOJKHO CTATh SICHBIM U3 PACcCyKJIECHHUH, HAYIHUX HETIOCPEICTBEHHO T0CIIE
cienyromiero naparpada. Ho mpexnae, uem MbI iepeiieM K 3TOMYy BOIIPOCY, AaBalTe
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HOCMOTpI/IM, KaKas TeOpI/ISI BO3HUKHOBCHUA MO3Tra U HpI/IHLII/IHOB €ro ACATCIIBHOCTH SABJIACTCA
Ha CETOAHAIIHUN IeHb HanboJiee oMy IIpHOM.

EcrecTBeHHBII 0TOOP a1rOpuT™MOB?

Ecnu npeanonoxuTe, 9TO YMCTBEHHAS ICATEILHOCTh YeJIOBEKa — KaK OCO3HaHHAas, TaK U
HET — 9TO BCETO JIUIIb BBHITIOJTHEHNUE 0YEHB CII0)KHOTO aJTOPUTMA, TO Cpa3y K€ BO3HUKAET
BOIPOC: a KaK, COOCTBEHHO, MOT BOSHHKHYTh TaKOW B BBICHICH CTETICHU 3P (EKTHUBHBIN alnro-
putM. CTaHAapTHBIM OTBETOM 3/I€Ch, pasyMeeTcs, OyIeT «eCTeCTBeHHBINH 0TOOp». Kak ToibKo
CTaJIH MOSIBIIATHCS CYIIECTBA, HAJCICHHBIE MO3T'OM, MEXIy HUMHU BO3HUKIIA KOHKYPCHIIHSI, B
KOTOpPOil moOexanu (T. €. BEDKUBAIN U MPOU3BOAMINA 00Jiee MHOTOYHCICHHOE ITOTOMCTBO) T€,
Yyel anropuTM okasbiBasics 3¢ dexkTuBHee. X mMOTOMKHM TOXKe UMEINH, Kak IIpaBmiIo, Oosee
3¢ peKTUBHBIC aNTOPUTMBI TOBEICHHUSI, Y€M UX POJCTBEHHUKH, KOJIb CKOPO UM MOCYACTIUBHIIOCH
yHacJIeJOBaTh COCTABIISIONINE ITHX «IIPOJBHHYTHIX)» aITOPUTMOB OT CBOMX POJUTEINICH; TaK
MOCTETIEHHO aITOPUTMBI YIyUIIAINCh — HE 0053aTeIbHO CTaOMIBHO, TOCKOJIBKY MOTIIN
CIIy4aThCs M 3HAYUTEIbHBIC KOJICOAHHS B MX HBOJIIOIIMHA — TIOKA HE OBIJIO JOCTUTHYTO TO TI0-
pa3uTENHHOE COBEPIIEHCTBO, KOTOPOE (110 BCE BUAUMOCTH ) MOKHO OOHAPYKUTh B MO3T€ CO-
BpeMeHHOro yenoBeka (cMm. JJoykunc [1986]).

Jlaxxe ecnu cyiMTh cCOOOpPA3HO MOEH TOUYKE 3PEHUS, HeKOMOpas 0L UCTUHBI B 3TON
KapTHHE JOJDKHA OBITh, TOCKOJBKY, KaK MHE IIPEACTABIISICTCS, OONbIINas 4acTh padOThl MO3Ta
NEeWCTBUTEIHLHO HOCUT aJITOPUTMHUUECKUN XapaKTep, U K TOMY e — KaK YUTATeTb HABEPHSIKA
JOTIaNICs U3 MPEABIIYIIUX PACCYKICHUU — S ABJISIIOCH YOCKIEHHBIM CTOPOHHUKOM (TEOPHH)
ecTecTBEHHOTO 0TOopa. Ho st He moHMMAal0, Kak eCTEeCTBEHHBINH 0TOOp caMm 1o cede MOT J1aTh
POXKJICHHE AJITOPUTMaM, KOTOPBIE MTO3BOJISUTH OBI JIeJIaTh OCO3HAHHBIC BBIBOJIbI KaCATECIILHO
npasomeprocmu MIPUMEHEHHUS BCEX MPOYHNX aITOPUTMOB, KOTOPBIMHU MBI IOJIKHBI, TI0 UJIEE,
IT0JI30BAThCS.

[IpencraBbTe cebe 0OBIUHYI0 KOMIIBIOTEPHYIO porpammy. Kak ona nmosBuiiack Ha cBetT?
SIcHO, 4TO HUKAK HE 3a cUeT (HEMOCPEACTBEHHO) eCTeCTBEHHOro 0TOopa! UToOkI ATO Mpo-
U301I1JI0, KAKOW-HUOY1b MPOTPAMMUCT AO0JKEH ObLT ObI pa3palboTaTh ee U yOeauThCs, 4TO OHA
KOPPEKTHO BBHIMOJIHACT T€ ACHCTBHS, U1 KOTOPBIX OHA IpeaHa3HadeHa. (B geiicTBuTensHOCTH
OOJBIIMHCTBO CJIOKHBIX KOMIBIOTEPHBIX TPOTPAMM COJIepKAT OMUOKN — Kak MPaBuIIo,
HE3HAYHUTEIbHBIC U MaJI03aMETHBIC, KOTOPHIE BBISBISIOTCS TONBKO B JOCTATOYHO PEIKUX CIydasix
IpH HEOOBIYHBIX CTEYCHUSAX 00CTOATENHCTB. Hamnumne Takux omuOOK HE BIHMSIET CYIIECTBEHHO
Ha MOM paccyxaeHus.) VIHorna KoMnploTepHasi mporpaMma MOXKET OBITh «HAIHCaHa» APYToH
KOMIIBIOTEPHOM MPOTrpaMMOi-«MacTEepoOM», HO TOTJa Ta, B CBOIO 04Yepe/lb, C HEOOXOAMMOCTBIO
JI0JDKHA OBITH CO3/1aHA YETOBEUECKUM T€HHEM; TO )K€ CaMOe OTHOCHTCS M K TEM Iporpammam,
B COCTaB KOTOPBIX MOTYT BXOJUTh ()parMeHThI KOJI0B, HAIMCAHHBIX APYTUMH KOMIBIOTEPHBIMU
nporpammamu. Ho B mr060M citydae, 3ajaua 000CHOBaHHS UCTIOIb30BaHNS KOHKPETHOTO
JITOpUTMa U pa3paboTKa 00IIel KOHLIEIIUH IPOrPaMMBI «JIOKHTCS Ha Tieun» (110 KpaitHel mepe) oji-
HOT'O YeJIOBEYECKOTO CO3HAHUSL.

Mo:XHO TIpe/ICTaBUTh ceOe, KOHEYHO, YTO BCE MOTJIO OBbI TPOUCXOIUTH COBCEM HE TaK, U YTO IO
HPOLIECTBUHU IOCTATOYHOIO KOJIMUYECTBA BPEMEHN KOMITbIOTEpHAs TPOrpaMMa MOIJIa Obl
CaMOCTOSITENIbHO 3BOJTFOLIMOHUPOBATH B IPOLIECCE HEKOET0 €CTECTBEHHOro otobopa. Eciu BepuTh, 4To
NEeNCTBUSA, IPOU3BOIUMBIE B CO3HAHUM ITPOrPAMMHUCTOB, CAMU SBJISIFOTCS BCETO JIUIIb AJITOPUTMaMU, TO
HaJI0 ¢ HEOOXOMMOCTBIO COTJIACUTBCA C TEM, UTO TAKUM K€ 00pa3oM passunucy U anroputMsl. Ho
MEHS 3/1eCh OECTIOKOUT TO, YTO NPUHATHE PELLIECHHS O IPABOMEPHOCTH HUCIIOJIb30BaHUs aJIrTOPUTMA
OTHIOJIb HE SIBIIETCS aAITOPUTMHUUECKUM IporieccoM. Koe-uTo 06 3ToM yrke ObIJIO CKa3aHo B IiaBe 2.
(Byzner wnu Het MammHa ThIOpUHTa HA CAaMOM JI€JIE OCMAHABIUBAMbCS — BOIPOC, KOTOPBIN HE MOXKET
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OBITh pEIlICH AITOPUTMHYECKUM IyTeM.) UToOBI pernTh, OyIET 11 alrOpUTM JICHCTBUTEIILHO
pabomamp, HYKHO 271y060Koe nOHUMaHue, a He IPOCTO E111E OJIH aITOPHUTM.

Tem He MeHee, MOXKHO ObLIO OBbI TIPE/ICTABUTH cede, UTO CYIIECTBYET ONPEIeNICHHBIH MpoLiece
€CTECTBEHHOT'0 0TOOPa, KOTOPBI CIIOCOOEH CO31aBaTh 00601bHO dYDHEKTUBHBIC AITOPUTMBI. JIMUHO MHE,
OJIHAKO, OY€Hb TPYIHO B 3TO MOBepHTh. JIF000i1 Iporiece 0TOopa Takoro poaa Mor Obl OKa3bIBATH
BO3/ICHICTBHE TOJIBKO Hd pe3) ibhampl BBITIOTHEHHUS AITOPUTMOB”), @ HE Ha JIeXKaIllle B OCHOBE 3THX
ITOPUTMOB HJeu. M 3T0 He TOJIBKO COBEPIIEHHO HEAPPEKTUBHO — S TyMaro, YTO 3TO HE MPUHECIIO
ObI BOOOIIIE HUKAKOTO pe3ysIbTaTa. Bo-1epBbIX, HEJIErko ONPEACIUTh, TSI Ha HTOT PabOTHI IrOPUTMA,
9TO OH U3 ce0s Ha caMoM Jiene npezacTasiser. (HeTpynHo CKoHCTpyHpoBaTh ABE POCTHIE, HO
COBEPIIECHHO Pa3JIMYHbIC MPOLIETYPhI IS MAIIMHBI ThIOpUHTA, BEIXOAHBIE JIEHTHI KOTOPBIX COBIIAIAIIN
6b1, ckaceM, 10 2%~ [TO3UIN — ¥ TOTIa MX Pa3IMHune He ObUTO GBI 3AMEUEHO JJAKE 33 BCIO HCTOPHIO
BceneHHo#!) bonee Toro, maneiimas «MyTais» aaropuT™a (Hanpumep, HeOOJIbIIOe U3MEHEHNE B
OIMCaHUH MAIIMHBI THIOPHHTA WM B €€ BBIXOIHOM JICHTE) czenaia Obl ee TIOJTHOCTHIO OECTIONe3HOI;
MIOATOMY TPYAHO TIOHSTH, KaK HACTOSIIINE YCOBEPUIEHCMBOBAHIS ATTOPUTMOB MOTYT TIOJTY9aThCs TAKAM
BOT CITy4aiiHbIM 00pazoM. ([laxe 060ymannbie yCOBEPILICHCTBOBAHUSI TPYAHOPEATIH3YEMBL, KOTTIa
HEU3BECTECH MX TOUYHBIN «CMBICI. Tak TpaJUIMOHHO MOTYYaeTCs B TEX HEPEIKO BO3HUKAFOIIIIX
CHUTYyalHsIX, KOTJ]a HEOOXOIMMO BHECTH M3MEHEHHS WITH MICTIPABJICHHS B CJIOKHYIO M HEOPEKHO
3aJJ0KyMEHTHPOBAHHYIO ITPOrPaMMy, Yeld aBTOp HAXOIUTCS BHE TPEIEIIOB JOCATAEMOCTH WX JTABHO
yMmep. Tora BMecTo Toro, 4To0bI MBITAThCs pa300paThCsl B XUTPOCIUIETEHHUSIX PA3HOOOPA3HBIX
IPOMEKYTOUYHBIX 3HAUCHUH 1 HESIBHBIX T10/133/1a4, Ha KOTOPBIX 0a3upyeTcs 3Ta MporpamMma, HHOH pa3
OBIBaeT MpOIIIE CTEPETh BCE M HAYaTh 3aHOBO! )

[penmnonoxum, 9To MOT OBI OBITH Pa3pabOTaH TOPa3Io OoJiee «3IOPOBBIM METOJ ONPEICTICHHS
AJITOPUTMOB, B OTHOILIEHUH KOTOPOT'O BILIENIPUBEICHHAs KPUTHKA CTAaHOBUIIACh Obl OecriouBeHHON. B
HEKOTOPBIM POJI€, ITO KaK pa3 TO, O YeM 5 M TOBOPIO. «310pOBbIE» OMPENIENCHUS] — 3TO uoeu, Ha
KOTOpBIX Oasupyercs anroput™. Ho nyiesiM, HackoJIbKO HaM M3BECTHO, ISl CBOETO BBIPKEHHUS
TpeOyeTcs pa3yM, HaIeJIeHHbIN CO3HaHKEM. A 3HaUUT, Mbl BHOBb BO3BpalaeMcsi K mpolieme
OIIPE/ICNIEHNs] CO3HAHUS U TEX €r0 CBOMCTB, KOTOPBIE OTIIMYAIOT 00JIaIAtOIMX CO3HAHUEM CYILIECTB OT
OCTaJIBHOTO MHPa — U K BOIIPOCY O TOM, KaK, 4epT MOOepH, €CTECTBEHHBIH OTOOP MOT OKa3aThCs
JIOCTaTOYHO «YMHBIM», UTOOBI Pa3BUBATH MaKue 3amedameibHbie CBOUCTBA.

Pe3ynbrare! ectecTBEHHOTO OTOOPA M B CAMOM JIeJIe YAUBUTEILHBL. T€ CKPOMHBIE TIO3HAHUS O
(bYHKIIMOHUPOBAHUH YEJIOBEUECKOTO MO3Ta — U, Pa3yMeeTcs, MO3Tra JIF0OBIX JPYTUX CYIIECTB —
KOTOPBIMU s1 00J1a]1a10, IPOCTO OIIEIIOMIISIFOT MEHSI, 3ACTaBJISISl HCIIBITHIBATD OJIAarOoroBEHHBIN TPETIET.
Pabota otnensHOro HelipoHa Mopa3uTeNnbHa, HO BCE BMECTE HEMPOHBI MPE/ICTABIISIOT eIl Oosiee
BIICUATIISIONIYIO CTPYKTYPY, C CAMOTO MOMEHTA POXKACHHUS HACUUTHIBAIOITYI0 OTPOMHOE MHOKECTBO
COGIMHEHHI U CBSA3EH, KOTOPBIE B JabHEUIIIEM TIO3BOJIAT €l petaTh MPaKTUIeCKH JF00bIe 3aauu.
3amMeuaTesIbHO HE TOJBKO caMO CO3HAaHHE, HO U BCE TO, YTO CBI3aHO C 00ECIICYCHUEM €T0
nesITenbHOCTH !

Ecnu Ob1 0THaKIBI HAM JIOBEJIOCH OOHAPYKUTH TO CBOWCTBO, KOTOPOE MO3BOJISET (Hu-
3MYEeCKOMY 00BEKTY 00peTaTh CO3HaHHE, TO, H3YYHB €r0 BO BCEX JCTAISAX, Mbl, BEPOSITHO, MOTJIH
OBI CKOHCTPYHPOBATH MOAO0HBIE O0OBEKTHI JUISI COOCTBEHHBIX HYXKJ — XOTS OHU HE
00s13aTEIbHO PACIIEHUBAIIUCH OBl KaK «MAIIMHBI», B COBPEMEHHOM ITOHUMAaHUHU 3TOTO CJIOBA.
HetpyaHo npeArnonoXuTh, 4T0 TaKHe 00BEKTHI MOTJIM OBl MHOTOKPATHO HAC MPEBOCXOIUTH, HOO
OHH OBUTH pa3paboTaHbl cneyuanbHo s 3TOU 3aJa4u — T. €. A oOpemeHus co3Hanus. Im Obl
HE MPHUIILIOCH BBIPACTATh U3 OJHOU KJIeTKH. VIM OBI HE MPHIIIIOCH HECTH HA cede «Oarax»
NPEKOB (CTapble M «OECIOIE3HbIC» YaCTH MO3Ta WIIH Tejla, KOTOPbIE MPOJI0JDKAIOT CYIECTBOBATh
B HAC TOJIBKO OJarojapsi «HecUacThsIM», TPUKITIOYUBITUMCS ¢ HAIIUMU JaJICKUMU TPEIKAMH).
MOHO TakXe IpelICTaBUTh ceOe, 4yTo Oiarogaps 3TUM MPEUMYIECTBAM, TAKUE 00BEKThI MOT-
U OBl no-Hacmosiyemy 3aMEeHATh cO00# Jroaeit TaM, rae (o MHEHHIO TeX, KTO COTJIACeH CO
MHO¥) alTOPUTMUYECKHE KOMITBIOTEPBI 0OPEUYCHBI Ha BBITIOJHEHUE 00CITYKUBAIOIIUX (YHKITUH.
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Ho BmonHe BO3MOXHO, UTO T€Ma CO3HAHHS UMEET ropa3o O6oJblie aclieKToB. MoxkeT
OBITh U TaK, YTO KAKMM-TO 00pa30M Hallle CO3HaHHUE AEHCTBUTEIBHO 3aBUCUT OT HAIIEro
Hacjaeaus U OT MIJIJIMOHOB JIET 3BOJIFOLMY, JIEXKAIIUX Y HAC 32 COMHON. MeHs He MOKuJaeT
OIlYLIEHHUE, YTO B CAMOM IBOJIIOINY, B €€ IBHOM «HAILYTBIBAHUN» MYTU K KaKOi-To Oyymiei
LIEJIU €CTh YTO-TO 3araJlo4HOe U HeMmocTwKuMoe. Kaxercs, 4To Bce OpraHu30BaHO HECKOJIBKO
JydIlle, YeM OHO «JOJIKHO OBLIO OBITH» HAa OCHOBE CJIETION IBOJIIOLMM M €CTECTBEHHOI'O 0TOOpA.
BnionHe BO3MOXKHO, OJHAKO, YTO BHEIIHHUE MPOSIBICHUS 371eCh 0OMaH4YMBBI. BO3MOXKHO, 3TO KaK-
TO CBA3aHO C T€M CIIOCOOOM, KaKUM AEHCTBYIOT (GU3MUECKHE 3aKOHBI, UYTO O3BOJISIET
€CTEeCTBEHHOMY 0TOOpY MpOTEKaTh ropaszio 3ppeKkTuBHEE, YeM B Cllydae, eCiau Obl 3TOT MPOLEcC
YIPaBIsUICS IPOU3BOJIBHBIMYU 3aKOHaMH. Bo3HUKaro11ee B pe3yJibTaTe IBHO «MHTENIEKTYaJIbHOE
HAIlyIIbIBAHUE» — 3TO OT/eNIbHAsi HHTepeCcHas TeMa, K KOTOPOU 51 BEpHYCh HECKOJIBKO MO3XKE.

Hea.nropnTMuquKaﬁ Inpupoaa MaTeMaTH4eCKOM HHTYNIINH

Kak s y>ke yka3wsIBaa paHee, MOSl yBEpEHHOCTh B TOM, YTO CO3HAHHE CITIOCOOHO BIUATH Ha
XapakTep CYXICHUIW 00 UCTUHHOCTH HEAITOPUTMUYECKUM ITyTEM, OMTUPACTCS TIIaBHBIM 00pa3oM
Ha pe3yJbTaThl TeopeMbl ['enens. Ecu MbI BUIUM, 9TO CO3HAHUE JICHCTBYET HEAITOPUTMHICCKU
npu GOPMYJIIMPOBAHUU MaAMEMAMULECKUX CyXICHUH, T/Ie BEIYUCICHUS U CTPOTHE
JI0KA3aTeNIbCTBA SIBISIOTCS HEMTPEMEHHBIM TPeOOBaHUEM, TO YK HAaBEPHSKA HAC HETPYIHO OyaeT
yOeIUTh U B TOM, YTO 3Ta HEAJITOPUTMHYECKAsi COCTABIISIOIIAsi MOTJIa OBl SBJISTHCS PEIIAFOIICH
U JUISL POJIM CO3HAHMS MpH 0ojiee oO0mmX (HE CBA3aHHBIX C MATEMATHKON) 00CTOSTEIIbCTBAX.

BcnoMHMM 10BOJIBI, PUBEACHHBIC B TJIaBe 4 B paMKaXx JJOKa3aTelbCTBa TeopeMsl [ enens u
yCTaHABIIMBAIOMINE €€ TPUMEHUMOCTh K PEIICHUIO BOIPOCA O BRIYUCIUMOCTH. Tam ObLI0
MOKA3aHO, YTO KaKoU Obl (IOCTATOYHO CJIOXKHBIN) aITOPUTM HU UCIIOIH30BaT MATEMATHK JJIsI
YCTAHOBJICHUSI MaTEeMAaTHYE€CKOW UCTUHBI HITH, UYTO TO ke camoe 1'l, kakyto O hopmanvryro
cucmemy OH®) HU TIPHHSUI JUTS 3aaHUSL CBOCTO KPHTEPHs HCTHHHOCTH — BCET/[a HAWTYTCS
MaTeMaTUYEeCKUe CyXJICeHUs, MoAo0HbIe chopMmynupoBaHHOMY ['enenem yTBepxkaeHuto Pjt(fc)
IJIE CUCTEMBI (CM. C. 98), Ha KOTOPBIE €TO aITOPUTM HE CMOXET JaTh OTBeTa. Ecinu ym
MaTeMaTHKa padoTaeT MOJTHOCTHIO ATOPUTMUYECKH, TO AITOPUTM (MM opMalbHas CHCTEMA),
KOTOpbIE OH OOBIYHO HCIIONB3YET JJIS TOCTPOCHUSI CBOUX CYXKIEHUM, OKAa3bIBAIOTCS HE B
COCTOSIHUH CIIPABHUTHLCA C YTBEpkKAeHUEM P* (k), mOMy4eHHBIM C TOMOIIBIO €T0 COOCTBEHHOTO
anroputMma. TeM He MeHee, Mbl MOKEM (B IPUHITUTIE) MMOHATH, uTO P*(fc) Ha camom nene
ucmunHno] 10T (HaKT, MO BCe BUAMMOCTH, JTOJKEH OBbLI OB yKa3aTh eMy Ha MPOTHUBOPEYHE,
MIOCKOJIBKY OH, KaK M MBI, -HE MOXET HE 3aMETHUTh €ro. A 3TO, B CBOIO 0YEepE/Ib, MOXKET
CBUJICTEIBCTBOBATH O UE-ANTOPUTMUUYECKOM XapaKTEPE €ro paccy KIAeHHi!

B sToMm 3akitouaercs cyTh 10BOAA, MpeainoxkeHHoro Jlykacom [1961] B noaaepx Ky TOUKU
3pEHHUSL, COTJIACHO KOTOPOM ACSTELHOCTh MO3Ta HE MOXKET OBITh MTOJIHOCTHIO ATOPUTMHUYECKOH,
MIPOTHUB KOTOPOTO, OJTHAKO, BPEMS OT BPEMEHH BBIBUTAINCH PA3IMUHbIC KOHTPIOBOIBI (CM., HAIIPUMED,
Benaceppad [1967], ['yn [1969], JIstouc [1969, 1989], Xodmrraarep [1981], bosu [1982]). B cBsi3u ¢
ATOW TUCKYCCHUEH 5 TOJDKEH TIOUYEPKHYTh, YTO TEPMHUHBI «AJITOPUTM» U «AITOPUTMHUYCCKU) OTHOCSTCS
K YeMy YTOIHO, YTO MOXKET OBITh (JJOCTOBEPHO) CMO/ICIIMPOBAHO HA KOMITBIOTEPE OOIIEro Ha3HAUCHUSI.
Crozia BKJIIOUAETCs, KOHEUHO, KaK «IapajuieibHas 00paboTKay, TaK U «HEHpOce-T» (MU «MAITUHBI C
MIEPEMEHHOU CTPYKTYPOIl CBSI3Ei ), «OBPUCTHKAY, «00ydeHHe» (T7Ie BCEr/Ia 3apaHee 3a1aeTcs
orpeneieHHbIN (PUKCUPOBAaHHBIHN 1MA0JI0H, TT0 KOTOPOMY MallFHA JIOJKHA 00y4aThes), a TAKKe
BSaHMOHeﬁCTBHe C BHCUIHUM MHPOM (KOTOpOC MOXKCT MOJACIIMPOBATHCS MOCPCACTBOM BXOI[HOﬁ JICHTBI
MammHbl Teropuara). Hanbosmee cepbe3HbIM U3 3TUX KOHTPAPTYMEHTOB SIBJISICTCSI CIICTYFOIININ: YTOOBI
OeticmeumenvbHo yOSTUTHCS B ICTUHHOCTH yTBep K IeHus P*(&), HaMm HYKHO 3Hamb, Kakoi IMEHHO
JITOPUTM HCIIOJIB3YET MaTEMATHK, U TIPU 3TOM OBITh YBEPEHHBIM B TIPABOMEPHOCTH €TI0 MCIIOIB30BAHMUS
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B KQUECTBE CPECTBA JOCTUKEHUSI MATEMATUYECKOU UCTHHBIL.

Ecnu B rojoBe y MaTeMaTHKa BBIMIOJHAETCS OUYEHB CIIOKHBIN alrOpuTM, TO y HAaC He 6ydem
B03MONCHOCMU Y3HATb, YTO OH U3 Ce0sI PEICTABIISIET, U TIO3TOMY MBI HE CMOYKEM CKOHCTPYUPOBATH IS
HETO yTBEPIKIECHHE I'efle-JIEBCKOT0 THIIA, HE TOBOPS yKe 00 YBEpEHHOCTH B 0OOCHOBAaHHOCTH €r0
MPUMEHEHHUSL.

Takoro Tuma Bo3pa)XeHHUsI 9aCTO BBIIBUTAIOTCS IIPOTUB YTBEPIKIICHHI TTOJJOOHBIX TOMY, KOTOPOE 51
IpUBEJ B HAYaJIe ATOT0 pasjiena, a MMEHHO, UTO Teopema [ 'esiernsi CBUIIETeNIbCTBYET O
HEaJITOPUTMHIECKOM XapaKTepe HAIlMX MaTeMaTHYeCKuX CykaeHuil. Ho cam s He Haxoxy 3T
BO3payKEHHE CIMIIIKOM YOeIuTeIbHBIM. [Ipenonoxkum Ha MTHOBEHHE, YTO CIIOCOOBI, KOTOPBIMU
MaTeMaTUKH (POPMUPYIOT OCO3HAHHBIE CYXKICHHS O MATEMAaTUUECKON NCTUHE JACHCTBUTEIBHO AGIAI0MCS
anropurMuudeckumu. [TonpoOyem, ucrons3ys Teopemy [ enenst, qoka3arb abCypAHOCTb 3TOTO
YTBEPKIEHUS OT MIPOTUBHOTO (reductio ad absurduml).

ITpesxzie Bcero Mbl 1OIKHBI PACCMOTPETh BO3MOYKHOCTB TOT0, YTO pa3Hble MAaTEMATHKU
UCTIONB3YIOT HEeIKEUBAEHNIHbIE AIITOPUTMBI IS CYKJIEHNUSI 00 UCTUHHOCTH TOTO WJIM MHOTO
yTBepxaeHus. OTHaKO — U 3TO OJJHO U3 HauOoIee MOpPa3UTENIbHbIX CBOMCTB MaTEMAaTUKHU (MOXKET ObITb,
MOYTH €TUHCTBEHHOW B 3TOM OTHOILIEHUH CPE/IU BCEX MPOUMX HAYK) — UCTUHHOCTh MaTeMaTHYECKUX
YTBEPIKICHUI MOKET ObITh YCTAHOBIICHA OCPEICTBOM a0CTPAKTHBIX paccyskieHuil! Maremarnieckue
paccykIeHus, KOTOpbIe YOeXKIaroT OTHOTO MaTeMaTHKa, ¢ HEOOXOJMMOCTBIO YOIISIT U IPYTOro (IpH
YCIIOBHUH, YTO B HUX HET OIIHUOOK U CyTh HUTJIE HE YITyIIeHa). TO OTHOCUTCS U K YTBEPKIICHUSIM
TUIA TeieneBcKoro. Eciu nepBblil MaTeMaTuK roTOB COTJIACUTHCS C TEM, YTO BCE aKCHOMBI U ONIEpaIiiu
HEKOTOPOi (POpMaJIbHOM CUCTEMBI BCET/1a MPUBOIAT TOJBKO K UCHUHHBIM YTBEPHKIICHUSIM, TO OH TaKXkKe
JIOJDKEH OBITh FOTOB MPUHATH B KAUYECTBE UCTUHHOTO M COOTBETCTBYIOIIIEE 3TOM CUCTEME I'e/IENIEBCKOE
yTBeprK/ieHre. TOUHO TO e caMoe MPOM30MAET M CO BTOPhIM MaTeMaTHKOM. Takum o0pa3om,
paccyKJIeHusl, yCTaHaBIMBAIOIIE MATEMAaTUIECKYIO UCTUHY, SIBIIIOTCS nepedasaemvimu V.

Orcrona criestyer, 4yTo Mbl, TOBOPsI 00 alrOpUTMax, IMEEM B BULy HE KaKHe-TO HESCHbIE
Pa3HOMACTHBIE IOCTPOECHUS, KOTOPBIE, BO3MOXKHO, POXKIAIOTCA U OpOJIAT B FOJIOBE KA’KIIOTO OTAEIBHOIO
MaTeMaTHKa, a 00HY YHUBEPCATIBHO MIPUMEHSEMYIO (POPMATIbHYIO CUCTEMY, KOTOpask IK8UBANEHIMHA BCEM
BO3MOYKHBIM QJITOPUTMaM, UCIOJIB3YIOIMMCS MAaTEMAaTUKAMU JUIS CYKIEHUIH O MaTeMaTUIECKOI UCTHHE.
OnHako MbI HUKAaK HE MOYKEM 3HATh, ABJISIETCS JIU 3Ta TUTIIOTETUYECKAs! «yHHBEpCAIbHAsH) CUCTEMA TOH,
KOTOpast HCIIOJIb3YETCSl MATEMATHKAMU TSl YCTaHOBJICHHS UICTUHHOCTH. 160 B 3TOM Citydae Mbl mo2iu
0Obl TIOCTPOUTD JUIS1 HEe Te/IENIEBCKOE YTBEPAKIACHHE, Y 3HAIN Obl HABEPHSKA, YTO OHO MaTeMaTHYECKU
ucTuHHO. CIe10BaTeNbHO, MBI IIPUXO/IUM K 3aKJIIOYEHUIO, YTO aJITOPUTM, KOTOPBI MaTEMaTUKH
UCIIOJIB3YIOT /IS ONpeieIeH sl MaTeMaTHYEeCKON UCTHUHBI, HACTOJIBKO CJIOKEH MITM HEBPAa3yMHUTEIICH, YTO
JiaXke IIPaBOMEPHOCTh €ro IPUMEHEHHs] HABCET1a OCTAHETCs I HAaC MO BOIPOCOM.

Ho 310 Opocaet BrI30B caMoii cyiHocTr MateMaTuki! OCHOBOIOIATraOIIMM MIPUHIIMIIOM BCETO
HallIero MaTeMaTH4ecKoro Hacje st 1 00pa30BaHUsl SBJISETCS HEMOKOJeOMMasi peIIMMOCTb He
CKJIOHSITBCSI IIEPE]] ABTOPUTETOM KAKHX-TO HESICHBIX MPaBUJL, IOHATH KOTOPBIE MbI HE HasieeMcsl. Mbl
JIOJDKHBI 8Udemb —I10 KpaitHel Mepe, B IPUHITUIIE — YTO KaXKIBIA 3TAIl PACCYKIACHHH MOXKET OBIThH
CBEJIEH K 4YEMY-TO NMPOCTOMY U OYEBHAHOMY. MaTemaTuyeckass HICTUHA HE €CTh HEeKas
ycTpalarouie cjaoxHas JorMa, 000CHOBaHHOCTh KOTOPOIl HAXOAUTCS BHE I'PAHUI] HAILEro
MOHUMaHHS — OHA CTPOUTCS U3 MOJAOOHBIX MPOCTHIX U OUEBUIHBIX COCTABISIIONINX; U KOTJa
OHHU CTAHOBSITCSA SICHBI U MOHSATHBI HAM, C X UCTUHHOCTBIO COTJIAIIAIOTCA BCEe 0€3 UCKIIIOUEHHUS.

C Moeil ToukM 3peHus, MOJYUYUTh Takoe siBHoe reductio ad absurdum (0e3 npuMeHeHus
HACTOSIIEr0 MaTEMaTHUYECKOTO JI0Ka3aTeIbCTBA) Mbl JaXke U MedyTaTh He Moriin! OcHOBHas uaes
JIOJIKHO OBITh Teleph scHa. MareMaTH4ecKast HCTHHA — 3TO HE TO, YTO Mbl YCTaHABIIMBAEM
IIPOCTO 3a CYET MCIIOJIb30BaHUA anroputMa. Kpome Toro, s mojararo, 4To Halle cO3HaHue — 3TO
pelIaomias COCTaBIAONIasl B HAllleM OHUMAaHUKM MaTeMaTUYECKOH UCTUHBI. MBI JOJKHBI
«BUIETH» UCTUHHOCTh MaTEMAaTUYECKUX PACCYKICHHH, 9TOOBI YOSAUTHCS B UX
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000CHOBaHHOCTHU. DTO «BUICHUE)» — caMas CyTh co3HaHMs. OHO JOHKHO MPHUCYTCTBOBATh
6e30e, I71e Mbl HETIOCPEJCTBEHHO IOCTUTAaEM MaTeMaTH4YecKyto uctuHy. Koraa M1 yoexaemcs B
CIIPaBEMIMBOCTH TEOPEMBI ['ef1eris, Mbl HE TOJIBKO «BUIUM) €€, HO €lIe U YCTaHABIUBAEM
HEaJrOPUTMHUYHOCTD IIPUPOJBI CAMOIO IIPOLECcCa «BUACHU.

BIIOXHOBeHI/Ie, 03apeHUuC U OPUTHHAJIBHOCTD

51 noJKEeH MONBITaThCA KaK-TO IPOKOMMEHTHUPOBATh TE€ BHE3AIIHBIC BCIIBIIIKHA 03apEHU,
KOTOpbIe MBI Ha3bIBaeM BIOXHOBeHUEM. OTKyaa OepyTcs Bce 3TH MbIcau U 00pa3bl? Moxer
OBITh, OHU MOSBISAIOTCS U3 HAIIET0 0€CCO3HATEIBbHOTO — WJIM BCE XK€ CO3HAHME CYIIECTBEHHBIM
00pa3oM CBs3aHO ¢ UX pokaeHUEM? MOKHO MPUBECTH MHOKECTBO MPUMEPOB U3 BOCTIOMUHAHUI
BEJIMKUX MBICIUTENEH, I1e OHM IPsIMO yKa3blBajiu Ha Takue coObiTusd. Kak maTteMaTuk, s
0COOEHHO MHTEPECYIOCh TEMH CIydasiMH, KOT/Ia BIOXHOBEHHE MTOCEIIAN0 MMEHHO MaTeMaTHUKOB,
HO JlyMalo, 4YTO MEXJy MaTeMaTUKON U IPyTMMHU HayKaMH U UCKYCCTBOM €CTh MHOI'0O OOILETO.
OTa TeMa BEeJIMKOJICTTHO U3JI0kKEeHA B HeOoIbIIol padore «ccneqoBanus MCUXOIOTHU
IIpoLiecCOB U300peTaTeNbCTBa B 00JIACTH MAaTEMAaTUKM» — KJIACCUYECKOM TPYA€E BBIJAIOLIErocs
¢dpanmy3ckoro matematuka JKaka Ajgamapa — K KOTOPOH sl 1 OTChUIal0 yuTaTess. B Heil oH
IIPUBOJUT MHOTOYMCIICHHBIE IPUMEPHI 03aPEHUS B U3JI0KEHUH BEIyLIIUX MaTEMaTUKOB U HE
TosbKko. OuH U3 Hanboliee U3BECTHBIX ciiydaeB cBsizaH ¢ AHpu [lyankape. B nauane Ilyankape
OIMCBIBACT CBOU HAIIPSIKEHHBIE CO3HATEIBHBIC UCCIICIOBAHMS, CBA3aHHBIE C IOCTPOCHUEM TAK
Ha3bIBaeMbIX «(pyHKIUNH DyKca», KOTOPbIE B KOHIIE KOHIIOB SIBHO 3alNId B TYNUK. 1 BOT 4TO OH
NULIET Jajee:

«...51 moxunyn KoH, rjie s )11 B TO BpeMsl, YTOOBI IPUHATH YYacTUE B T€OJIOTUUECKOM SKCIICUIIHH,
oprann3oBaHHOH [ opHOI 1IKOJI0M. BrieuaTyieHust OT MOe3IKH 3aCTaBUIM MEHsI 3a0BITh O MO MaTeMa-
THYecKoi padore. JlocturnyB mecteuka KyToHC MbI cenii B OMHHOYC, YTOOBI JOOPATHCsl HA HEM JI0
CJIEYIOIIETO MMyHKTa Ha3HaueHUs. B TOT MOMEHT, KOT/1a sl CTaBWJI HOT'Y Ha MOJIHOXKY, MHE TPHIIUIA B
TOJIOBY HJies, KOTOpasi, Ka3aJoch, HUKOMM 00pa30oM HE BBITEKAJIa U3 MOUX MPOIUIBIX pa3IyMHUId, UTO
npeoOpa3oBaHusl, UCTOJIb3yeMble MHOM /1711 onpenienieHns: pyHKiuii Pykca, ObUTH HACHTHYHBI
OIIpe/IeIEHHBIM MPEe00pa30BaHMSAM B HEABKIIMIIOBOI reoMeTpuH. Sl He MpoBepuII 3Ty UIECI0. Y MEHS
pocTo He ObLJIO BpEMEHH, TaK KaK KOTJia s 3aHsUI CBOE€ MECTO B OMHUOYCE, S POJOIDKII IIPEPBAHHYIO
Oecemy — HO 51 ObUT COBEPILICHHO YBEPEH B MPABMIIBHOCTH MOel Jioraaku. BepHysumics B KoH, 51 BEIOpan
CBOOOIHOE BpeMsI U, IPOBEPHB J1s1 COOCTBEHHOT'O CITIOKOMCTBHSI CBOE MPETOJIOKEHUE, YOS TUIICS B €r0
CIPaBEATIMBOCTH.

Yrto nmopaxkaet B 3TOM npumepe (Kak U BO MHOTUX JAPYTHUX, IPUBEACHHBIX AJamMapoM) —
3TO BHE3AIMHOCTH MOSBJICHUS CTOJb CIOKHOU U ITyOOKo# uaeu B cosHanuu Ilyankape, Ko-
TOPOE€ B TOT MOMEHT ObLIO 3aHITO COBEPLIEHHO APYTUM; U TOT (PaKT, YTO BOSHUKHOBEHUE dTON
UJIEU COMPOBOXKAAIOCH YUETKUM OILYIIEHUEM €€ HCTUHHOCTH, KOTOPYIO IIOJIHOCTHIO OATBEPANIIN
MoCJeaAyoIIre pacueTsl. TyT Hy’KHO Cpa3y OTOBOPUTHCS, YTO MOJOOHBIE UJIeU caMa 1o cebe
JJAJIeKO HE TaK MPOCTHI, YTOOBI UX MOKHO OBLIIO JIETKO BBIPA3HUTh CloBaMu. Jlymaro, 4To s
SICHOT'O M3JIOKEHUsI cBouX MbIciieit [lyankape morpedoBanoch Okl TPOBECTH MPUMEPHO YaCOBOU
CEMUHAp JJIs SKCIIEPTOB B 3TOH 00nacTu. SICHO, 4TO 3Ta UAes MOTJa MOJTHOCTHIO OGOPMUTHCS B
co3HaHuu [lyaHkape TOJIbKO Mocye JoNrax 4acoB pa3MbIIIUICHUH, HAIIPABJICHHBIX HA U3yYEHHE BCEX
BO3MOJKHBIX aCTIEKTOB YKa3aHHOU MpobieMsl. [la, B HEKOTOpOM cMbIcTie, uies, ocenuiias [lyankape,
KOT'/1a OH CaJIWJICSl B OMHHOYC, OblIa «EAUHUYHON» HJeel, KOTOPYIO MOXHO ObLIO MOJHOCTBIO OCO3HATH
B o7IH MOMeHT. Emie Oosee 3amevarensHOM npeacTapiseTcs yoexxaeHHocTs [lyankape B ee
CTIPaBEIMBOCTH — YOEKIEHHOCTh, KOTOpPAs Cealia TOCIEYIOIIYI0 IETATbHYIO TIPOBEPKY 3TOM AU
MOYTH YTO U3JIUIIHEN.

[Moxkaryii, MHE CTOHT IOITBITATHECS COOTHECTH 3TOT CIIyYail C MOMIM COOCTBEHHBIM OITHITOM,
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KOTOPBII OKa3bIBAaeTCsl B KAKOM-TO CMbICIe TOX0xuM. Ha camom zerne, st He MOTY BCIOMHUTD HU
OJTHOM CHUTYaINH, KOT/Ia XOPOIIIasi uyies MpHIUIa Okl MHE B TOJIOBY «C HeOa», Kak 3TO IPOU3O0IILIO B
ciyudae ¢ [lyankape (M1 BO MHOTHX JPYTUX U3BECTHBIX IPUMEPAX MOUTMHHOTO BIOXHOBEHUS ). UTO
KacaeTcsi MEHs, TO MHE HY>KHO, YTOOBI BHIIOJTHSJINCH ONPE/ICTICHHBIC YCIOBHUS: MHE HEOOX0IMMO
0yMams 0 TOM BOIIPOCE, HaJl KOTOPBIM s B IaHHBIII MOMEHT paboTaro, MyCcTh Jaxke B «()OHOBOM
peXuMe» U He LieJIeHaPaBlIeHHO, HO 00513aTeIbHO OCO3HAHHO; BIIOJIHE BO3MOYKHO, YTO TIPH 3TOM S
OyZIy 3aHUMAaTbCS YEM-TO IIOCTOPOHHHUM U YCIIOKAHBAIOIIE-MOHOTOHHBIM, HallpuMep, OpUTHCS;
BEPOSITHO, 51 3aHOBO BO3BMYCh Pa3MBIILIATH O MPo0JIeMe, KOTOpasi Ha HEKOTOpOe BpeMs OblIa OTIIOKEHA
B CTOpOHY. 1, KOHEYHO 7K€, Hy>KHO ITOCBSTUTB HE OJIMH Yac YIOPHBIM CO3HATEIBEHBIM Pa3ayMbsiM, TIOCIIE
KOTOPBIX MOKET ITOTPEOOBATHCS OMPEICIICHHOE BPEMSI TSI TOTO, YTOOBI BHOBB ITEPEKITIOYHUTHCS HA
pemaemyto podnemy. 1, Tem He MeHee, OLIyIleHHe, KOTJa HCKOMOE PEeIlIeHHe BO3HUKAET MPH TAKUX
YCIIOBHSIX TTIOJIOOHO «BCIIBIIIKE)» — U IPU 3TOM ThI COBEPIIICHHO YBEPEH B €0 MPABUIIBHOCTH — MHE
JIOCTaTOYHO XOPOIIIO 3HAKOMO.

BeposiTHO, cTOUT pUBECTH KOHKPETHBIHN MTPUMEpP, KOTOPBII MOYKET OKa3aThCsl HEOE3bIHTEPECHBIM
U ¢ ipyroi Touky 3peHus. Ocenbto 1964 rona MeHs1 3aHMMaJ BOPOC O CUHTYJISIP-HOCTSIX YEPHBIX JBIP.
Onrenreiivep u CHaiinep B 1939 romy mokasanm, 94to CTporo cghepuueckuii KOJITANC MACCUBHOM 3BE3/TbI
MOJKET MPUBOJIUTH K 00pa30BaHUIO LIEHTPaIbHON CUHIYJIIPHOCTH IPOCTPAHCTBA-BPEMEHH, BBIXOIIIEH
3a MpeJesbl KJIaCCUUECKOM 00I1Iel TEOpUM OTHOCUTENILHOCTH (CM. TaBy 7, ¢. 271, 274). Muorue cun-
TaJIM, YTO 3TOI'0 HEMPUSTHOTO BBIBOJIA MOXHO OBLIO ObI M30eXkaTh, €cM Obl y1aaoch yOpaTs
(HEOOOCHOBAHHOE) MPETIOIOKEHHE O crmpoeoti CheprdecKor CHMMETpUH. B TIpoTHBHOM ciTydae
HOJTy4YaeTcs, YTO BCs KOJUIANCUPYIO-111asi MaTepHsi CTPEMHTCS K €JMHON LIEHTpaIbHON TOUKe, Te (Kak
BITOJIHE 3aKOHOMEPHO ObLJIO OBl PEIIONOKUTD, YUUTHIBAsE CHMMETPUYHOCT CUTYALlMH) BO3ZHUKAET
CHHTYJISIPHOCTh O€CKOHEUHOH IIOTHOCTH (BeIlecTBa). BrioHe pa3yMHbBIM Ka)KeTcsl PEATIOI0KEHHE O
TOM, YTO Oe3 TaKOW CUMMETPUH MaTepHs rora iana Obl B IEHTPATIbHYI0 00J1aCTh TAJIEKO HE TaK
COIJIACOBAaHHO, BCIIEJICTBHE YEr0 CUHTYJIIPHOCTH O€CKOHEUHOM IIIOTHOCTH MOTJIO ObI M HE MOTYYUThCS.
Bo3moxxHO nake, 4TO BCsl MaTepusi B STOM CIIy4ae CHOBA «PACKPYTHIIACH» Obl, JEMOHCTPHUPYS ITOBEJCHUE,
COBEPLICHHO OTIMYHOE OT UICATU3UPOBAHHOM YepHO AbIpel Onmnenreiivepa u CHaiinepa U.

CTuMyIToM TSl MOMX COOCTBEHHBIX Pa3MBIIILUICHUH Ha 3TY TEMY ITOCITY K/JT BHOBb BO3HUKIIIUA
UHTEpeC K NpobiIeMe YepHBIX JIbIp, CBSI3aHHBIN CO CPaBHUTENIBHO HEIABHO OTKPHITBIMU KBa3apaMu (B
Havase 1960-x rogoB). dusnueckas npupoia 3THUX HA YAUBIECHUE IPKUX (C yUETOM OTIEISIIOLIMX UX OT
3eMJIM pacCTOSHUI) aCTPOHOMHYECKUX OOBEKTOB BbI3BaJIa Y HEKOTOPBIX CHIELUAIMCTOB
IPEIOIOKEHUE O TOM, UTO B IEHTPE KAXKIOTO U3 HIUX MOXKET HAXOAUTHCS HEUTO HAMOA00He YepHOH
npipbl Onnenreiivepa—CHaiinepa. C 1pyroif CTOpoHbI, MHOTHE CUMTAITH, YTO runore3a OnmnexreiiMepa—
CHaiinepa o cheprdeckoil CHMMETPUH MOYKET TIPUBECTH 3/IECh K COBEPIIIEHHO HEBEPHBIM
npencTaBieHusiM. OJJHaKO MHE TPUILILIO B FOJIOBY (B KOHTEKCTE JPYToi paboThl, KOTOPYIO sI BBHITOJHSLI),
YTO MOKHO OBLIIO OBI C(hOPMYJTHPOBATH | JI0KA3aTh TOUHYEO MATEMATHUECKYIO TEOPEMY, YKA3bIBAFOIITYTO HA
Heu30exCcHOCH b BOSHUKHOBEHHSI CUHTYJISIPHOCTEH B IPOCTPAHCTBE-BPEMEHH (B paMKaxX CTaHIapTHOM
00111e#i TEOpHH OTHOCUTEITBHOCTH) M TEM CaMbIM TIOITBEPIKIAOITY 0 HATMYME YEPHBIX JbIP — IPU
YCIIOBUM JIOCTHKEHUS KOJIATICOM OMPEAEIEHHOM «TOUKM HeOOpaTUMOCTI». 51 He 3HaJl, KakK
MaTeMaTHYeCKH MO>KHO OBLIO OBl OTPENIeNITh TaKyl0 TOUKY (HE HCIOJIB3YS IIPU STOM YCIIOBHS
cepruecKkoil CMMMETpUM), He TOBOPS yKe 0 (POPMYJIMPOBKE MJIM JI0KA3aTeJIbCTBE COOTBETCTBYIOMIEH
TeopeMsl. B To BpeMs nprexan HeMmOCTUKUMBIM) SIBJSETCSI CIOCO0, KOTOPBIM (MHBIE) XYI0KHUKH
MOTYT IPEJICTaBUTh ce0e BECh 3aMbICENI CBOETO TBOPEHUS LeTUKOM. [10100HbIH yAMBUTEIBHBIN
ciaydai o4eHb KUBO onucaH Momaptom (cm. Anamap [1945], c. 16):

«Korpa st uyBCTBYIO ce0sl XOPOILIO M HAXOXKYCh B JOOPOM PacIONIOXKEHNH TyXa; WM KOT/a s
NPEATPUHUMARO MTOE3IKY WM OTIIPABIIAIOCH HA MPOTYJIKY TOCIIE CHITHOM TPAaIe3bl; WM HOYBIO BO BpEMs
0ECCOHHMIIBI — MHE B TOJIOBY MPUXOAUT CKOJIBKO YTOHO CaMBIX pa3HbIX uaeh. OTKy1a U Kak OHU
npuxonsat? Sl He 3Har0 ¥ HUYEro He MOTY € 3THM IOAEeNaTh. Te, KOTopble MHE IPUATHBI, 5 yIEp>KUBAIO B
roJIOBE M 4acTo HareBaro 0e3 CJI0B; TakK, [0 KpaliHel Mepe, MHe roBopuin. Korza y MeHst BO3HUKaeT
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TeMa, Cpa3y JKe MPUXOIUT CIICIYIOIIAs MEJIO/IHSL, COSUHSISICH C TIEPBOM COTIACHO TPEOOBAHUSAM
KOMTIIO3HIIUH B [IEJIOM: KOHTPAITYHKT, MApTUS K&KIOr0 HHCTPYMEHTa — M, HAKOHEII, BCE MY3bIKaJIbHbIC
q)paI‘MeHTBI CKJIaJIbIBAIOTCA B 3aBCPILICHHOC IMPOU3BCACHUC. Tor):[a MO aynia ropuT BAOXHOBCHUCM.
[pou3BeeHre pacTeT; 5 MOCTOSHHO JIOTOJHSIO €ro, MPopadaThiBaro Bee OoJiee MEJKUE ICTANH, TIOKa B
OaUH HperaCHBIﬁ MOMCHT KOMITIO3UIINA HE OKA3bIBACTCA ITIOJIHOCTHIO C(pOpMHpOBaHa Y MCHH B I'OJIOBC,
XOTS OHA MOYKET OBITh M JIOBOJILHO JUTMHHO#. Tora Moit yM OXBaThIBACT €€ SAMHBIM B3IVISIIOM, KaK
KPaCHBYIO KapTHHY WIH MPEKPACHYIO JACBYIIKY. ITO HE MOCIICA0BATEIbHBII MPOIIECC, IPU KOTOPOM
pa3MYHbIE YaCTH MPOM3BEICHUS POPAOATHIBAIOTCS 10 MEJIOUEH U CTBIKYIOTCS IPYT C IPYToM (Tak, KakK
9TO0 OYZIET CENaHO B JATbHEHIIIEM) — HET, S CIIBIILY €ro HETHKOM, KaK 3TO MO3BOJISIET MOE
BOOOpaXKECHHEY.

MHe ka)eTcsi, YTO 3TO XOPOIIIO COTTACYETCS C MOEH CXeMOU «IpeI0KEHUI-0TO0pay.
«IIpennoxenne» mMpencTaBiIsieTcs 37€Ch 0€CCO3HATEIBHBIM («51 HUYEr0 HE MOTY C 3TUM T0-
neaaThy»), XOTS U, HECCOMHEHHO, B BBICOKOI CTeeHHU N30UpaTelbHbIM, B TO BpeMs KaK «0TO0Op»
BBITIOJTHSCT (PYHKITUIO CO3HATEIIFHOTO CYyJIbHM BKycCa («Te, KOTOPBIC MHE MPUSATHBI, 5
yAEPKUBAL0...»). MacmTabHOCTh UJIeH, POKACHHON B MUHYTHI BIOXHOBEHHS, 0COOCHHO
OTYETJIMBO MPOTJISABIBAET B BhICKa3bIBAaHUM Motapra («3TO He TOoCae10BaTeIbHBIN MpoIiecc. ..
HET, s CJBIITY ero (mpousBeaeHue) nennukom») u [lyankape («5 He mpoBepui 3Ty uuewm. ¥
MEHS MPOCTO HE OBIIIO BpeMEHHU...»). boyee Toro, s rOTOB HacTauBaTh, UTO HAIIEMY
CO3HATEJIBLHOMY MBIIIICHUIO B IIEJIOM MOA00HAs MacIITaOHOCTh pHCYyIIa n3HaYanbHO. K aTOMy
BOIIPOCY 5 €IIe BEPHYCh.

HeBep0aibHOCTH MBICIH

OnHO W3 IIaBHBIX YTBEPKACHUHN, KOTOpoe AlamMap JenaeT B CBoel paboTe 0 TBOPUYECKOM
MBIILJIEHUH — 3TO yOeIUTEIbHOE OMPOBEPKEHHE TOMYJIIPHOTO CETOIHS Te31uca, KOTOPhIN
[JIACUT, 4TO BepOanu3anus Heobxoauma 1iist popMupoBaHus MbICTH. Bpsa u 311ech MOKHO
MIPUBECTH BO3pakeHUE OoJiee yOeTUTEIBLHOE, YEM TO, KOTOPOE COJIEPKUTCS B MUChMe AnbOepTa
OitHmTeliHa Aamapy:

«CrnoBa uiu f3bIK, KaK B YCTHOM, TaKk U B MUCbMEHHOU (hopme, O-BUIMMOMY, HE UTPAIOT
HHMKAKOH POJIM B MEXaHNU3ME MOET0 MbIlUIeHus. [Icuxuueckue CylHOCTH, KOTOpPbIE, IO-BUAUMOMY, U
SBJISIIOTCS COCTABIISIOIIMME JIEMEHTAMHU MBICIIA — 3TO OIpEJIENICHHbIE 3HAKH U OoJiee W MEeHee
OTYETIIMBBIE 00pa3bl, KOTOPBIE MOT'YT ,,IPOU3BOJILHO" BOCIIPOU3BOUTHCS U KOMOMHUPOBATHCS TI0
COOCTBEHHOMY JKENIaHHIO... B MoeM cityuae, yoMsHyThIe 3JIEMEHTBI HOCSIT BU3YaJIbHBIA U MOTOPHBIH
xapaktep. OOUIENPUHATHIE CJIO0BA WM IPYTHE 3HAKH MHE IIPUXOUTCS TOI0MpaTh TOIBKO Ha BTOPOM
CTaJIuH, KOT/1a YIOMSIHYThI€ aCCOLMATUBHBIE CBSI3U PHOOPETAIOT OTYETIIMBBIE OYEPTAaHHS U MOTYT OBbITH
BOCIIPOU3BEIECHBI 10 MOEH BOJIEY.

Eme 31ech CTOMT mpoLUTUPOBaTh BUAHOTO reHeTnka @paHcuca ["anpToHa:

« 1715t MEHsI Cephe3HYIO TPYIHOCTD MPEACTABIISIET MHCHMO, a €IIIe OOJBIITYI0 — CIIOBECHOE
U3bACHEHHE, TAK KaK Pa3MbILIUICHHUS B CJIOBECHOM (hopMe 1atoTCsl MHE AalIeKO HE TaK JIETKO, KaK B JIF0-
60ii 1pyroii. YacTo cimydaercst, 4To mpoeiaB O0JbIIyI0 paboTy U MOITYYHUB Pe3yIIbTaThl, KOTOPHIC MHE
a0COJTFOTHO SICHBI U BIIOJIHE MEHSI YJIOBIIETBOPSIIOT, IPH MOIBITKE BBIPA3UTh UX CJIOBAMM 5 CTAJIKMBAOCH C
HEO0OXOTMMOCTBIO IEPEBOIUTH Ce0s1 B COBEPIIIEHHO MHYIO HHTEIUIEKTYaJIbHYIO IIIOCKOCTh. MHe
HPUXOANTCS MEPEKIIAIbIBATE CBOU MBICIIH Ha S3bIK, KOTOPBIN HE CIMIIKOM-TO XOPOIIIO UM COOTBETCTBY-
etT. [1o3ToMy 5 BBIHY’KAEH TPAaTUTh MY BPEMEHHU B MOMCKAX MOAXOSIIUX CJIOB U (pa3, U 4acTo
0CO3Hal0, YTO, BHICTyIasi 0€3 MOATrOTOBKH, ObIBal0 HE MOHSAT HE M3-3a HESCHOCTH COAEP)KaHHSI BbICKa-
3bIBaHUS, @ TOJIBKO JIMIIb U3-32 HEYKITIOKECTH CBOMX BEpOAIbHBIX KOHCTPYKIMI. DTO OJIMH U3
HEOOJBIINX, HO IOCATHBIX MOHUX HETIOCTATKOBY.

HeuTto cxogHoe MUIIET U caM AnaMap:
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«1 yTBEpKIat0, YTO CII0BA MIOJTHOCTBIO OTCYTCTBYIOT B MOEH I'OJI0BE, KOT' /1A 5 ICMCTBUTEIIEHO
npeoaroch Pa3iyMbsM, U s HAX0XKy ciTydail ['aJIbTOHa MOIHOCTBIO HAESHTHYHBIM MOEMY JINUHOMY OIIBITY,
IIOCKOJIBKY U Y MEHSI CAMOI'0 JaKe I10CIIE IPOYTEHUS WIH BBICIYIIMBAHUS BOIIPOCA BCE CIIOBA UCUE3AI0T
B TOT CaMblii MOMEHT, KOT'Ja 1 HAUMHAI0 UX 00yMBbIBaTh; U sl HOJIHOCTBIO coriaceH ¢ [llonenrayspom,
KOI/1a OH IUILET: ,,MBICIIN YMHUPAIOT B MOMEHT, KOT/]a BOILJIOIAOTCS B CJI0Ba'».

S nuTHpYIO 3TH IPUMEPBI, TOTOMY YTO OHU OYE€Hb XOPOILO COTJIACyIOTCA ¢ MOUM CO0-
CTBEHHBIM CIIOCOOOM MbIIUIeHHs. [1ouTH Bce MOe MaTeMaTUYeCKOe MBIIIIJICHUE BU3YaU3H-
pyeTcs UK NPOTEKAET HAa yPOBHE He-Bep-0anbHBIX MOHATUN, XOTSI MBICIIN OYEHb 4aCTO
COMPOBOXK/JIAIOTCS MYCTHIMU U TIOUYTH OECIOJIE3HBIMH CIIOBECHBIMU KOMMEHTAPHUSAMHU, TAKUMHU
KaK «BOT 3TO UJET C 3TUM, a 3T0 — ¢ 3TuM». (MHoraa s Mmory ynorpeoJisTh ciaoBa Ais
BBIPA)KEHUSI IPOCTHIX JIOTMUECKUX BBIBOJIOB.) TpyqHOCTH, KOTOPbIE UCHIBITHIBAIN YIIOMSHYThIE
y4eHbI€ NPU MEPEBOJIE CBOUX MBICJIEH Ha SA3BIK CJIOB, S YACTO UCHBIThIBAN U caM. [IpuunHoit
TOMY B OOJIBIIMHCTBE CIIy4aeB CIYXKHJIO IPOCTO-HAIIPOCTO OTCYTCTBUE aJJ€KBAaTHBIX TEPMHUHOB,
CIIOCOOHBIX BBIPAa3UTh TpeOyeMble OHATHS. JlefiCTBUTENBHO, 51 9aCTO BEAY pacyeThl, HCIOJIb3Y s
cHenuaibHO pa3paboTaHHbIE AUArPaMMbl, KOTOPBIE MPECTABISIOT COO0H COKpAILIEHHYIO 3alUCh
OTIpEeJICNICHHBIX TUTIOB anreOpanueckux BoipaxeHuii (cM. [lenpoys u Pungnep [1984]).
Heob6xoaumocTs nepeBoja TakuxX JUarpamMM B CI0Ba — 3TO OYEHb TPYJOEMKHUH Ipolecc, u s
3TO JIeal0 TOJBKO B Cllydae KpailHel HeoOX0IUMOCTH, KOT/1a HYKHO MOJIPOOHO OOBICHUTH
4yT0-TO ApyruM. U emie oHO HaOMIOACHHE: 1 CIy4yailHO 3aMeTUJI, YTO €CIIU COCPEA0TaunBAal0 BCE
CBOE BHMMAaHNE HAa MaTEMAaTUKE U HEKOTOPOE BPEMs 3aHMMAIOCh TOJIBKO €1, a TIOTOM KTO-TO
BHE3aMHO o0pamiaercs KO MHE, TO B TEUEHHE HECKOJIbKUX CIEAYIOIMUX CEKYyH/I 51 IOUTH He
CIIOCOOEH TOBOPUTb.

He mory cka3ate, 4To s HUKOTJa HE JyMalo B CIIOBECHOM (popMe — MPOCTO S HAX0XKY CI0BA
IOYTHU OECIONE3HBIMU JUIS MamemMamuyecko20 MbIIUIEHUs. JIpyrue BUIbl pacCyKIA€HUH, BO3-
MOJKHO, TaKHe, KaK gunocogckue, SBIAIOTCS, BEPOATHO, TOpa3ao 6oJiee MOAXOASIIMUMHU [T
BepOAIBHOTO BBIpKEHHS. MOXKET OBITh, TO3TOMY TaK MHOTO (HIOCO(OB CUUTAIOT SI3BIK
HEOTHEMJIEMBIM CPEJICTBOM MHTEIJIEKTYaJIbHOM JAEATEIBHOCTH U CO3HATEIBHOIO MBIIUICHUA !
Her coMHeHus, 4TO KaXKIbIil YEIOBEK JyMaeT IM0-CBOEMY — 3TO MOATBEPKAAET U MOU
COOCTBEHHBIN ONBIT, U MHEHUH Apyrux MareMatukoB. Hanbosee moaspHbIMU CTUIISIMU Ma-
TEMaTUYECKOTO MBIIIJICHUS SBIISIOTCS, KaK Ka)XXeTCsl, aHATMTHYECKH/TeomeTpuyeckuii. Mu-
TEpecHO, YTOo Anamap cuuTan ce0s aHaIUTUKOM, XOTs UCIIOJIb30BaJl CKOpee BU3yallbHbIE, YEM
BepOabHbIe 00pa3bl B CBOEM MaTEMaTHUUYECKOM MbllJIeHUH. YTO KacaeTcs MeHs, TO 5 B
3HAUYMTENIbHON CTENEHH TATOTEI0 K FreOMeTpuYeckuM Metogam. Eciu e roBoputh 000 Bcex
MaTeMaTHKaxX, TO pa3dopocC 37e€Ch OKAKETCS BECbMa HMIMPOK.

Ho kosb CKOpO MBI COTJIACHIIUCH C TEM, YTO 3HaYUTENIbHAs YaCTh CO3HATEIbHOTO MBIII-
JICHUs, Ha CaMOM JIeJIe, MOKET UMETh HEBEpOAIbHBIN XapaKTep — a ¢ MOCH TOUYKHU 3pPCHHS K
JIpyroMy BBIBOJAY MPUBECHHBIE BBILIE COOOpaXKEHUS IPUBECTH HE MOTYT — TOI'/Ia, HABEPHOE,
YUTATEN0 OyJeT HETPYAHO MOBEPUTH TAKXKE U B TO, UTO MOJJOOHOE MBIIIJIEHUE MOXKET UMETh
HEaJITOPUTMUYECKYIO COCTaBIISIONIYIO!

Hanowmuro, uto B rimase 9 (c. 310) s ynmoMuHaI 0 4acTO BCTPEUAIOIIEHCS TOUKE 3PEHUS,
COTJIACHO KOTOPOM TOJIBKO OJTHO TOJIyIIapHe MO3ra — TO, TJI¢ HAXOIUTCS IICHTP peyH (JIeBOEC y
OOJBIIMHCTBA JIIOJIEH) — CIMIOCOOHO TaKKe M Ha CO3HATEIbHOE MBIIIJICHHE.

[Tocne 03HAKOMJIEHHUS C BBIMICH3I0KEHHBIM YUTATENIO JOJKHO OBITH SICHO, TOYEMY S
CUUTAIO 3Ty TOUYKY 3PCHUSI COBEPIICHHO HeTpueMiieMoil. Sl He 3Har0, UCTIOJIB3YIOT JIU, KaK
.IPaBUIIO, MATEMATUKHN OJHO MOJYIIapHe Yamle, 4eM IPYyroe; HO HET COMHEHUS B TOM, 4TO
JIJIS1 ACTUHHOT'O MAaTEMaTHYECKOTO MBIIIJIEHUSI HE0OXO0IMM BBICOKHMI ypOBEHB CO3HAaHUA. B TO
BpeMs KaK aHAJUTHUUYECKOE MBIIIJIECHHE, N0 BCEH BUIUMOCTH, COCPEIOTOYCHO B JIEBOU
MOJIOBMHE MO3Tra, F€OMETPUUECKOE MBIIIJICHUE, HATIPOTUB, YaCTO MPHUIUCHIBAIOT NPABOU TIO-
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JIOBMHE; TaK YTO BIIOJIHE PA3yMHOMU SIBJISAETCS NPEANOTI0KEHUE O TOM, YTO 3HAUUTEIbHAs
4acTb CO3HAMENbHbIX MATEMATUYECKUX PACCYKICHUN IPOBOJUTCS 6Ce-maKy B IPaBOM I10-
aymapuu!

Co3HaHue y ;)KUBOTHBIX?

[Tpexae yeM 3aKOHYUTH PACCYKICHUS O BAXKHOCTH BepOaM3aliui MPUMEHUTEIHHO K
CO3HAHMIO, S IOJHKEH €IIe PAaCCMOTPETh OJMH BOIIPOC, KOTOPBIM BKpATIIE yKE 3aTparuBajcs
paHee, a UMEHHO — MOTYT JIM )KUBBIE CyIIEeCTBa, OTIIMYHBIC OT HAac, 00JIagaTh co3HaHHeM? MHe
KaXXCTCA, UTO JIIOAU MHOT A UCIIOJIb3YIOT HGCHOCO6HOCTB JKUBOTHBIX TOBOPUTH KAK apryMCHT,
OTPUIAIONINN caMy BO3MOYXHOCTh HAJTUYHsI Y HUX IOCTATOYHO Pa3BUTOTO CO3HAHUS U, KaK
CJICACTBUC, HOSBOJI}IIOH_[I/II\/II AIlIpruOpPH OTKA3BIBATh UM B CAMBIX 3JICMCHTAPHBIX «IIpaBaxy.
YuraTenb MOXKET JIETKO J0TalaThCsl, YTO ST MEHSI TOAO0OHBIC PACCy IACHUS SBISIOTCS
Hey6eI[I/ITeJ'H>HBIMI/I, MMOCKOJIBKY IJII MHOTHUX CJIOKHBIX pa3HOBI/II[HOCT€I7I CO3HATCJIBHOI'O
MBIIIJICHHS (HAaIPUMED, U1 MaTeMaTHYECKOTO) BepOanu3aius u BOBce He TpedyeTrcs. A He-
KOTOPBIE [0 TOW K€ MPUYUHE — T. €. U3-32 OTCYTCTBUS PEUEBBIX CIIOCOOHOCTEH — CUUTAIOT,
HammpuMep, 4TO MpaBas CTOPOHA MO3Ta 00JIalaeT CO3HAHUEM «HE OoJiee», YeM IMHUMITaH3e (CM.
Jleny [1985], c. 197-216).

Cy1ecTBYIOT 3HaUUTEIbHBIE PA3HOIIACHS OTHOCUTEIBHO CIIOCOOHOCTH FOPUILT U ILIUM-
NaH3€ BBIpaXXaTh' CBOM MBICIHU IIPH IMIOMOIIHU A3bIKA 3HAK06 (a He OOBIYHOM UeI0BEUYEeCKOH peun,
KOTOPYI0 OHU HE MOTYT BOCIIPOM3BOJUTh U3-32 OCOOEHHOCTEN CTPOEHUS UX FOJIOCOBBIX CBS30K;
cM. ctatbu Konuna bmaiikmo-pa u Cero3an ['pundunn (bnsiikmop, I'pun-dung [1987])). Xota
MOJIEMUKA €1l[e POAOKAETCA, OAUH (DAKT y’Ke HE BbI3bIBAET COMHEHMI: 3TH 4eI0BEKOOOpa3HbIe
00e3bsIHbI MOTYT 00IAThCSI TAKUM 00pa3oM, Mo KpaifHel Mepe, Ha HEKOTOPOM 3JIEMEHTAPHOM
ypoBHe. [To MoeMy Tiry0oKOMY yOEKICHUI0, OTKA3bIBATHCS IPU3HATH B 3TOM OOIIEHUHN
«BepOATH3AINI0» — 3TO MPSIMOE MPOSIBJICHUE BEICOKOMEPHS CO CTOPOHBI TEX, KTO
IPUIEPKUBACTCS TAKOW TOUKH 3peHus. Buaumo, 3akpbiBasg 00€3bsgHaM JOCTYIl B «KIyO
CHOCOOHBIX K BepOanu3anumny», HaJeroTCsl aBTOMAaTUYECKN UCKITIOYUTh UX U U3 «KITy0a
001agaronmnx co3HaHueMy !

OcTagJsis moKa B CTOPOHE BOIIPOC O pe4H, 00paTuMcs K yOeAUTENbHBIM CBUIETEILCTBAM,
KOTOpbI€ YKa3bIBalOT HA CIIOCOOHOCTH IMMIIAH3€ K MOJJIMHHOMY «BJOXHOBeHUI0». KoHpan
JlopeHI] OMMCHIBAET IIUMIIAH3€ B KOMHATE, TJI€ K MOTOJIKY OBbLI MOABEIICH 0aHaH, 0 KOTOPOTo
o0e3bsiHa HE MOIJIa JOCTaTh, & B OAHOM U3 YIJIOB ObUI MOCTABJIEH SILHUK:

«3aaya He JaBajia eMy TOKOsI, M OH BO3BpaIllalicsl K HEl BHOBb U BHOBb. 3aT€M BHE3AITHO —
MO-IPYTOMY M HE CKaKEIIb — €T0 MPEKe YHbUIas (U3NOHOMHUS ,,03apriack”. B3rmsin mmmmnan3ze
niepeMeniasics ¢ 0aHaHa Ha ITyCTOE MPOCTPAHCTBO MO/l HAM, OTTY/Ia Ha SIIHUK, [TOTOM CHOBA HA MECTO IO
0aHaHOM, U OTTy/1a Ha OaHaH. B cienyromuii MOMEHT OH M3/1ajl KPUK PaJoCTH U KyBBIPKHYJICS B
CTOpOHY SIIIIMKA, IBHO MPEObIBast B MPEBOCXOAHEHIIIEM HacTpoeHHH. COBEPILICHHO YBEPEHHBIN B yCIIEXE,
OH TOJIKHYJI SIIUK 1101 0aHaH. Mory NOCTOpUTh, YTO HUKTO M3 BUAEBIIUX €r0 B TOT MOMEHT HE
YCOMHMUJICS OBbI B CIIOCOOHOCTH 4€JIOBEKOOOPA3HBIX 00€3bsIH K TAKUM MPO3PEHHSIM, UCTIHITAB KOTOPHIE,
BIIOPY BOCKJIMKHYTb ,,DBpUKa!"».

OOpartuTe BHUMaHKE, UTO TOYHO TaK e, Kak B ciyudae ¢ [lyankape, Korjga ToT caauics B
OMHHUOYC, IIUMIIaH3€ OB «COBEPILIEHHO YBEPEH B YCIIEXe» €Ile 10 TOTO, KaK OH MPOBEPUII CBOIO
uner. U ecnu s npas, yTBepkaasi, 4TO MOJOOHbBIE CYKIEHUS TPEOYIOT y4acTHsl CO3HAHUS, TO
nepe] HaMHu OKa3bIBa€TCsl HEONIPOBEPKUMOE CBUJIETENBCTBO TOTO, YTO )KMBOTHBIE
NEeHCTBUTEIBHO MOTYT 00J1a1aTh CO3HAHUEM.

I'nsaps va nenb(UHOB (M KUTOB), MBI HEBOJIBHO 33/1a€MCs OJTHUM UHTPUTYIOLIUM BO-
npocoM. Kak HeTpyIHO 3aMeTUTh, F'OJIOBHOM MO3T JeNb(UHOB UMEET Takue *e (WM Jaxe
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OonplINe) pa3Mephl, Kak M Halll COOCTBEHHBIHN; a KPOME TOTO, IeIb(UHBI MOTYT MOCHLIATH PYT
JIPYTY Ype3BBIUAHO CI0KHBIE 3BYKOBBIE CUTHAJBI. BIoiHE BO3MOXKHO, YTO TaKOW OOIBIION
MO3T HYKEH U1 KaKUX-TO UHBIX LI€JI€H, KOTOPBIE HE CBOJATCS K «MHTEIIEKTYaIbHON»
NeATEbHOCTH B YEJIOBEYECKOM HMJIM OKOJIOUeJIOBeYeCKOM oHuMaHuu. bonee Toro: He nmest
PYK, IPUCTIOCOOJICHHBIX JJIsl XBaTaHUS, OHU HE MOTYT CO3/1aTh «IMBUIU3AINIO», KOTOPYIO MBI
ObUTH OBl CIIOCOOHBI OLIEHUTH. Y XOTSl OHM 1O TOM e caMOoi pUYKMHE HE MOTYT MUCATh KHUT, OHU
BIIOJTHE CIIOCOOHBI BpeMsI OT BPEMEHH NPEeBpaIaThes B GUToco(oB 1 pa3MBIILIATh O CMBICIIE CBOSH
xu3Hu! YUTo, ecM OHU MHOT/Ia MIepeIaoT CBOE OLIYIIEHUE «CaMOCO3HAHUSD) ITPU TTOMOIIN 3THX
CIIO’KHBIX 3BYKOBBIX CUTHAJIOB, PACIPOCTPAHSIIOIINXCS O/ BO0i? S He BCTpevan H1 OHOTO
MCCIIEIOBAHUS, TJIE OBl H3y4allOCh, UCTIONB3YIOT JIH ACTb()UHBI KAKyI0-TO OIHY ONPEICICHHYIO CTOPOHY
Mo3ra JijIs «BepOau3aium» U 00IEeHHs APYyT ¢ APYroM. B CBsI3U ¢ MPOBEICHHBIMU Ha JTIOISIX
oreparysIMu M0 Pa3AeiIeHUI0 MO3ra, KOTOPbIE 3araJIoYHbIM 00pa30M BIIMSUTH HA LIETIOCTHOCTD «SD»
YeJI0BeKa, CIIETyeT OTMETHUTS €I1le OIHY OCOOCHHOCTh JeTh(HHOB: UX MOIyIIApUs HUKOTIa He
HOTpY>KaroTcsl B COH M 0JTHOBPEMEHHO — BMECTO 3TOTr0 KaXkJasi CTOpOHa MO3Ta CIIUT 10 OYEPE/IH.
Cormnacurech, XOpouIo ObLIO Obl BEISICHUTE Y HUX, KaK OHU «OLIYIIAI0T IIEJI0CTHOCTh CBOETO CO3HAHUS!

ConpuxocnoBenue ¢ Mupom ILiaTona

Sl y’e ynoMHHaI 0 TOM, YTO pa3Hble JIFOJIE CKOPEE BCETO MBICIIT MO-Pa3HOMY — U JJaXe Y Pa3HBIX
MaTeMaTHKOB MBICIIU IIPU PELIEHUH MAaTeMaTUIEeCKOU 3a1aul (GOPMHUPYIOTCS HE OMHAKOBO. S
BCIIOMMHAIO, YTO, IOCTyIas Ha MaTeMaTH4ECKUi (haKyJIbTET YHUBEPCUTETA, s O3KMIAII, UTO MO Oy TyILHe
KOJUIETM-MaTeMaTHKHU JIOJDKHBI TyMaTh IPUMEPHO TaK ke, Kak 5. B 11Kone Mou OHOKIIACCHUKH,
Ka3aJI0Ch, {yMaJli COBCEM MHAUE, YEM 51, UTO MEHsI HECKOJIBKO yipydano. «Teneps, — qymai s ¢
BOCTOPIrOM, — sI Hal{/ly KOJIIET, C KOTOPBIMU 00IIaThCst MHE Oy/ieT ropaszo serde! HexoTtopble OymyT
MBICIIUTB OOJIee POTYKTHBHO, YEM 5, @ HEKOTOpbIE — MEHEE; HO BCE OHU CMOTYT HACTPOUTHCS HA MOKO
MEHTaJIbHYI0 JUTUHY BOJHBI» Kak sxe 3a0myxnaics! Jlymaro, yTo Toraa s Io3HaKOMUJICS C ropaszio
OOJIBIIMM YHCIIOM PA3JIMYHBIX CIOCOOOB MBIIIJICHUS, YEM 3a Bce npeaslayuiee Bpems! [la, moit
cOOCTBEHHBIN 00pa3 MbICiiel ObUT KyJja 60siee FeOMETPUYECKUM U AIEKO HE CTOJIb AHATUTUYECKUM IO
CPaBHEHHIO C OCTAIbHBIMU — HO Y HUX OBUIO M MHOXKECTBO JIPYTHX PA3JIMUHA B CIIOCOOE MBIIIIICHHS.
YV MeHs Bcer/ia BbI3bIBANIO 3aTPYAHEHHE IOHUMAHUE CJIOBECHOTO ONUCaHUsI (POPMYJIBL, B TO BpEMs KaK
Yy MHOTHX M3 MOUX KOJUIET, Ka3aJloCh, C 3TUM HE BO3HUKAJIO HUKAKUX TPYIHOCTEH.

JIOBOJIBHO YacTo CIIy4yasioch Tak, YTO, CIyIasi CBOET0 KOJUIETY, MBITAIOIIErocs OOBbSICHUTH MHE
KaKyIO-HI/I6y,I[I) MAaTCMAaTUYCCKYTO BBIKIIAJIKY, S IIPAKTUYCCKU COBCEM HEC YJIaBJIMBAI JIOTHYECKOM CBSI3H
MEXTy CIEAYIOIMMU JPYT 3a ApYroM Habopamu cioB. O1HAKO, B MOEH IoJIOBE MOCTENIEHHO
dopmupoBanack 10rajika 0 CoAEpyKaHUM TIePEIaBaeMbIX MHE HIEH — IPHYEM CKJIabIBaIach OHA B
pamKax Moell COOCTBEHHOI TEPMUHOJIOTHU H, CKOPEE BCEro, ObLIa MaJIO CBsI3aHa C MEHTAILHBIMU 00pa-
3aMH, KOTOPBIMH OIIEPUPOBAJT MO KoJtera, 00pamiasch K JaHHOU mpobieme, — U Toraa st orsedai. K
MOEMY yIIMBJICHUIO, 3TH OTBETHI YaIlle BCEro BOCIPUHIMAINCH KaK aJeKBaTHbIE, M Oecesia MmpoionKana
Pa3BUBATBHCA B TAKOM K€ KITFOUC, IIPUYCM K KOHIIY CTAHOBHUJIOCH SICHO, YTO COCTOSAJICA ITOUCTHUHE
HO3UTHBHBIN 00MeH MHeHUsIMU. OIHAKO CaMU MPEIOKEHUs], KOTOPbIE TPOU3HOCKIT KKl 13 HAC B
xoz1e Oecepl, Jarie BCEro OCTaBaINCh He TIOHTH! B mocneayronmwe rozpl, Oy ayun yxe npodeccu-
OHAJIBHBIM MaTEMaTHKOM (WM (PM3UKOM-MaTEMaTHKOM), sl IPHIIIEN K BBIBOAY, YTO CHTYals B IIEJIOM
IPaKTUYIECKU HE N3MEHMIIACh 110 CPABHEHHIO C TEM BPEMEHEM, KOT/Ia 5 yUMIICS Ha MITQ/IIINX Kypcax.
Bo3MoXHO, ¢ yBelMUEHHEM MOETO MaTEMaTHIECKOro Oaraka s CTal HeCKOJIBKO JIydlIle pa3ouparhesi, O
9YeM TOBOPSIT JIPYTHE, TBITAsICh JOHECTH JIO MOETO CO3HAHHSI OTIPEIENICHHYTO MBICITh; U, HABEPHOE, S Ha-
YUWIICS aIaNTHPOBAaTh CBON CTUJIb M3JIOKEHUSI, KAXK/IBIH Pa3 MOICTPAUBAsICh MOl KOHKPETHOTO
ciymiaresns. OfHaKo, B CYIIIHOCTH, BCE OCTAIOCH O-TIPEXKHEMY .

J1nist MeHst yacTo SIBIAETCS 3araJkoi, Kak BOOOIEe BOZMOXKHO 710006H0e OOILIEHHE, HO TENeph 51 BCE
JKE OCMEJTIOCh JIATh HEKOTOPOE OOBSICHEHUE, KOTOPOE, KaK MHE KayKETCSI, MOTJIO OBl UMETh CaMoe
HETOCPEICTBEHHOE OTHOIIIEHHE K Y Ke 3aTPOHYTHIM paHee BorpocaM. CyTh 37eCh 3aKITF0UAETCS B TOM, UTO
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IpH OOIIIEHUH MAaTEMaTHKOB IIPOUCXOAUT He TOIBbKO 00MEH ¢haxmamu. UToOBI cocTosnack repenaya
psna GakToB OT OTHOTO COOECETHUKA APYTOMY, IEPBOMY M3 HUX HEOOXOAMMO H3JIaraTh 3TH (GakThl 10-
CTaTOYHO TOHATHO, @ BTOPOMY — BOCHPHHSTh KKl 13 HUX B oTAENbHOCTH. HO B MaTemaTuke
paxmuueckoe coniepKaHNe UTPacT BTOPOCTENIEHHYIO POk, MaTeMaTHyecKue YTBEpKICHHS SIBIISTIOTCS C
HEOOXOIMMOCTHIO UICTHHHBIMU (HJTH 5K€ ¢ HEOOXOAMMOCTBIO JTOXKHBIMU!), U aXKe €CIIM MEePBBIi
MaTeMaTUK CBOMM yTBEPXKIECHUEM TOJIBKO HAIyIBIBAET HCKOMYIO HCTHHY, TO HIMEHHO 3Ty
UCTUHY BOCIIPUMET €ro coOeceTHUK (KOHEUYHO, €CIM UCXOAHOE YTBEpKIAeHHE OyaeT UM
IPaBWJIBHO MOHATO). MEHTaIbHbIE KOHCTPYKIIMU BTOPOTO MAaTEMAaTHKA MOTYT B JIETAIIAX
OTJIMYATHCS OT TeX 00pa30B, KOTOPHIE BOSHUKAIOT y MEPBOTO, PABHO KAK MOTYT OTIMUYATHCS M HX
CJIOBECHBIE ONHUCAHUS — HO COOTBETCTBYIOIIAs MaTeMaTHYeCKas uiesl B pe3yJibTaTe BCe-Taku
Oyner mepenaHa.

Takoit Tum o61ieHust ObLT OB COBEPIIEHHO HEBO3MOXKEH, €CIIU ObI HE TO 0OCTOSITENHCTRO,
YTO UHMepecHvle WIN 21yO0Kue MaTeMaTHUECKIe HCTUHBI PACTBOPEHHI (C HEOOJIBIION MIIOTHO-
CTBIO) B Macce BCEX BO3MOYKHBIX MaTeMaTHYeCKUX UCTUH. Eciin OBl mepenaBaeMasi HICTHHA 3a-
KIIfo4asa B cebe, CKaxeM, Heunmepechoe yTBepxaeHne Hamnonodue 4897 x 512 =2 507 264, to
BTOPOMY COOECEIHUKY, ECTECTBEHHO, IPUAETCS MOJIHOCTBIO MOHATH IEPBOr0, HHAYE ITO TOYHOE
YTBEP)KACHHUE HE CMOXKET ObITh nepenano. Ho nmpu coobuiennn MaTeMaTUYeCKU UHMEPECHO20
YTBEPKACHUSI YAaCTO y1aeTCsl IOHATh €r0 HHTYUTUBHO, J1aKE€ €CJIU JIsl €0 OMUCaHUs
UCII0JIb30BAJIMCh PACIUIBIBUATHIE 0O0Opa3bl M MOHITHS.

OTO MOXKET MOKA3aThCs MapaJoKCaIbHbIM, IOCKOJIbKY MaTeMaTHKa — 3TO MPEIMET, T1ie
TOYHOCTb BCErJia CTaBUTCS MpeBbIlIe Bcero. B caMom zene, B MUCbMEHHBIX OTYETaxX 0OJIbLIOE
BHUMAaHHUE YJIENAE€TCS TOYHON (POPMYIUPOBKE U 3aBEPIIEHHOCTH BCeX yTBepxkaAeHU. OqHako,
YTOOBI IIEpeaTh MaTEMAaTUYECKYIO H1et0 (OOBIYHO MOCPECTBOM CIIOBECHOT'O ONUCAHUs), TaKas
TOYHOCTh MHOM pa3 sIBISETCS IOMEXOM, TaK YTO BHaYajJe MOXKET NOTPEOOBATHCS MEHEE YeTKas
onucarenbHas ¢popma. A Kak TOJIBKO Oy/eT MOHsATa camasi CyTh UA€U — TOI'1a MOXKHO yXKe
NIEPEXOUTh U K JACTAJSAM.

Kak jxe nomyuaeTcsi, 4To MaTeMaTHYECKHUE UIEeH MOTYT NepelaBaThCs MOA0OHBIM 00pazom?
JInyHO MHE mpeACTaBIAETCs, YTO BCAKUI pa3, KOrja yM IOCTUTAaeT MaTEMaTHUECKYIO UJIEH0, OH
BCTYMAaeT B KOHTAaKT C MUPOM MaTeMaTHudeckux noHstuii [lnarona. (Bcnomuum, uro, no [na-
TOHY, MaTeMAaTUYECKHUE UIEH UMEIOT COOCTBEHHOE OBITHE U HACEISAIOT HEKUI HieadbHbIi MUP,
JOCTYTI B KOTOPBIN OCYIIECTBISETCS TOJIbKO Omaromaps padore untemnnekra (cm. c. 88,134).)

Korna yemnoBek «BHINT» MaTeMaTHYECKyIO UCTUHY, €T0 CO3HAHUE MPOOUBAETCS B 3TOT
MUp UJIeH U YCTaHABIUBAECT C HUM KPAaTKOBPEMEHHBIN NMPSAMON KOHTAKT (T. €. OCYIIECTBIISIET «J10-
CTYyT TIOCPEJICTBOM MHTEIUIEKTa»). S onucal 3To «BUIAEHUE» B CBS3U ¢ Teopemoit ['enens, x0T,
BOOOIIIE TOBOPS, 3/IECh 3aKII0YEHA CYIIHOCTh MaTeMaTH4ecKoro noHuManus. OOmenne ma-
TEMAaTUKOB CTAHOBUTCS BO3MOKHBIM IOCTOJIbKY, TOCKOJIBKY y Ka)X/10T0 U3 HUX B 3TOT MOMEHT
€CTb NpAMOU NYMb K UCMUHe, 3 CO3HAaHHUE KaXJOT0 CIIOCOOHO MPU 3TOM IMOCTUTaTh MaTe-
MaTHYECKUE UCTHHBI HETIOCPEICTBEHHO, TyTEM «BUIEHU». (B camoM nene, yacto akT mo-
HEMaHHS COMPOBOXAaeTCs caoBaMu THia «O, s BIKy!»*).) Tak KaKk KaykIblil MATEMATHK MOYXET
YCTaHOBUTb HEMOCPEICTBEHHBIN KOHTAKT ¢ MUpOM uaei [lnatoHa, To oGuieHne ux Apyr ¢
JIPYTOM MPOXOAUT 3HAYUTEIBHO JIerdye, Y4eM 3TO MOXKHO OBLIIO ObI 0kMAaTh. MEHTalbHBIC
00pas3bl, BOZHUKAIOIINE Y KaXJ0T0 U3 HUX, KOT/1a OCYILECTBISAETCS CONPUKACAHUE C MUPOM
[1naToHa, MOTYT OBITH CYIIECTBEHHO Pa3IMYHBIMH, HO OOIIIEHHE TEM HE MEHEEe BO3MOXKHO,
MOCKOJIbKY Ka)KJIbIii HAXOJUTCS B IPSIMOM KOHTAKTE C OOHUM U meM dce CYIIECTBYIOIUM BHE Hac
mupowm Ilnarona!

B cooTBeTcTBUM C 3TOH TOYKOW 3pEeHMS, HAII YM BCET/Ia CIIOCOOCH Ha MOJO0HBIA MPIMON
KOHTakT. Ho 3a olMH pa3 MOXHO NMPOJBUHYTHCS JUIIb HA HEMHOr0. MaTeMaTH4ecKkoe OTKpBITHE
KaK pa3 U COCTOUT B pacUIMPEHUH 00JacTh KOHTaKTa. [IoCKOIbKy MaTeMaTUueCKUE UCTUHBI
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SIBJISIFOTCSI C HEOOXOAMMOCThIO HCTUHAMU, HUKAKOH COAEpKATEIbHON «MHPOpPMAITUN» B
OOIICTTPUHATOM CMBICIIE 3TOTO CJIOBA MCCIEA0BATENb HE Mony4aeT. Bes nndopmamus yxe
HaXxoauj1acCh TaM H3HA4YaJbHO. BCC, qTo TpeGOBaHOCL — 9TO COCAUHUTDL PAa3HBIC YAaCTU APYT C
JPYrOM U «YBHIETHY» OTBET! DTO OYEHBb XOPOIIIO COTTIACYETCs C MPEACTABICHUIMHU CaMOTO
[TnaTona o ToM, 4TO (CKa)keM, MaTEMaTHYECKOE) OTKPBITHE — 3TO BCETO JIUIIb OJHA U3 hopm
socnomunanusi] B camom siesne, MeHsI 4aCTO MOPaXKaao CXOACTBO MEXIY JABYMS COCTOSIHUSIMH,
KOrJga Thl MYUYUTCIIbHO CTAapaclibCd BCIIOMHUTD YbC-TO UM — MW KOr'la MbITACIIbCA HaUTH
aJIcKBaTHOE MaTeMaTUYEeCKOE TIOHATHE. B 000MX Cllydasix HICKOMOE B HEKOTOPOM CMBICIIC yoice
npucymcmesyem B rojioBe, X0TsI BO BTOPOM CITy4ae «BCIIOMUHAHUEY MAaTEMATUUCCKON UICH CBS3aHO C
HEOOBIYHON (POPMOIA BepOaM3aIvu.

YT0oObI TakKe WAEH ObUTH MOJIE3HBI U1 O0BSICHEHUSI IPUHLIMIIOB MAaTEMAaTHYECKOr0 OOILICHNS,
HYKHO NIPEJCTAaBUTh Ce0e, UTO MHTEPECHBIE U TITyOOKHE MAaTEMAaTUYECKUE UAEH OTIMYAIOTCS
CIIOCOOHOCTBIO K 00JIee «OCHOBATEIBHOMY)» CYIIIECTBOBAaHHUIO, YEM HEMHTEPECHbIE I TPUBHUAIIBHBIEC.
OTH cO00payKEHHS TIPUTOAATCS HaM TIPH PACCMOTPEHHH Psifia yMO3PUTEITHHBIX 3aKITIOUCHHH,
NPHBEJICHHBIX B CIIEIYIOLEM pa3iee.

B3risix Ha PpU3HYECKYI0 peaIbHOCTD

JIro60i1 moAXo/ K BOIPOCY O BOSHUKHOBEHUH CO3HAHUS B IIAPCTBE (PU3NUECKON peatbHOCTH
HESIBHO I0JIpa3yMeBaeT HEOOXOIMMOCTh OIIPEAEIEHHs IPUPO/IbI caMoi (PU3NUECKOM peabHOCTH.

Konuenmus «cunpHoro» MU, HaripuMmep, 3aKIr04aeTCcs B TOM, UYTO «Pa3yM» BO3HUKAET Yepe3
BOIUIOILEHHUE JOCTATOYHO CJIOKHOTO AITOPUTMA, IO MEPE TOT0 KaK ATOT AITOPUTM PEATU3yeTCs
pazIMYHBIMUA 00BbEeKTaMH (Gu3uueckoro Mupa. I1pu 3Tom, CyIHOCTE 3TUX 00BEKTOB, COTTIACHO JaHHOM
TEOPHH, 3HAYCHUS He uMeeT. HepBHBIE CUTHANBI, 3JIEKTPUYECKUAN TOK, UIYIIUH 110 POBOAAM, BUHTUKH,
NPUBOHBIE PEMHH HJIM BOJOIPOBOAHBIE TPYObI — BCE 3TO OIMHAKOBO MOIXOUT B KAUECTBE
«arnmapaTHON 4yacThy. AJITOPUTM PacCMaTPUBAETCS KaKk HEYTO camoJocTatouHoe. OaHaKo, i
NPeIOCTaBJICHUS AJITOPUTMY BO3MOXKHOCTH «CYIIIECTBOBATH BHE 3aBUCHMOCTH OT JIF000H (pr3nueckon
peau3alyy COBEPILIEHHO HEOOXOMMO pa3AenaTh Bo33peHus [aTtona Ha mpupoLy MaTeMaTHKH.
CroponnukaMm «cuibHOro» MU ObL10 ObI HETIETKO COTTIACUTRCA C alIbTEPHATUBHOM TOUKON 3pEHUS O
TOM, YTO «MaTeMaTU4ECKHE TIOHATUS CYLIECTBYIOT TOJIBKO JIMIIb B yMaxX», IIOCKOJIBKY IIPH 3TOM
o0pazyeTcst 3aMKHYTBIH KpyT, I7I€ 11 BOSHUKHOBEHHUS] yMOB TPeOyeTCs HAIMYUE aJITOPUTMOB, a JUIS
M3HAYAJILHOTO CYLIECTBOBAHMS AJITOPUTMOB — Hanuuue yMoB! OHM MO Obl ONBITATHCS
NPUJIEPIKUBATHCS MHOTO MHEHUSI, COTTIACHO KOTOPOMY aJITOPUTMbI MOTYT CYILIECTBOBATh KAaK 3HAKH Ha
Jvcte OyMaru, Wi Kak MarHUTHbIE CUJIOBBIE JIMHUU B KYCKax eJie3a, UM KaK CMEIEHUs 3aps/IoB B
namATH Komibiotepa. Ho Takoe ynopsiioueHrue Mateprana camo 1o cede He eCTb anroput™. YToOsl cTaTh
AJIFOPUTMOM, OHO JTOJDKHO UMETh UHmepnpemayuro, T. €. JOJDKHA CyIECTBOBAaTb BO3MOKHOCTb
0eKoOUpOB8aHUs STOTO TIOPSIIIKA; a 3TO Oy/IET 3aBUCETH OT «SI3bIKa», HA KOTOPOM HAIMCaH alrOPUTM.
CHoBa 0OKa3bIBaeTCs, YTO Hy’KEH 3apaHee CYLLECTBYIOLIUI pa3yM, UTOObI «IIOHUMATh 3TOT SI3bIK, U MBI
BO3BpaILlaeMcs K UCXOAHOU Touke. [Ipearnonoxus 3arem, 4To aropuT™Mel HacessitoT Mup [Inarona, u
HMMEHHO TaM 00UTaeT pa3yM (COTJIaCHO TeOprH «cuiibHOTO» M), MBI OKa3bIBaeMcs TIEpe]T BOPOCOM
OTHOIIEHHS MEXIy (pH3udeckuM MUpoM 1 MupoM Ilnatona. Uro, Ha MO B3IJIS, SBISIETCS B TEOPUU
«cunpHOTOo» M ananoroM nmpo0iemMbl «yM—Tesio!

51 ke puAepKUBaIOCh MHOM TOUKH 3pEHMS, OCKOJIBKY CUHTAI0, YTO (CO3HATEIbHBIIN) yM
CYILIECTBEHHO Heanzopummuder. Ho MEHs HECKOJIBKO CMYIIIAET TO, YTO MEXY B3IVIsIaMU CTOPOHHUKOB
«cunbHOr0» MM 1 MonmMM cOOCTBEHHBIMH CYILIECTBYET OOJIBILIOE YMCIIO TOYEK COIPUKOCHOBEHHMS. S yrxe
yKa3bIBaJl, YTO CUUTAIO CO3HAHUE TECHO CBA3AHHBIM CO CIIOCOOHOCTHIO BOCIPUHUMATh HECOMHEHHbBIE
VICTUHBI, U TEM CaMbIM OCYILECTBIISITh NIPSIMOM KOHTAKT C MMPOM MaTeMaTH4ecKuX noHATuil I narona.
3T0 HeArOpUTMUYIECKast IPoLIeTypa—H OTHIOAb HE aJITOPUTMBbI JJOJKHBI HACENSTh TOT MUP, KOTOPBIN
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TaK BayKEH [ HAC — ¥ BHOBB IIPOOJIEMa «yM—TEJIO», €CIIU CIIEA0BATh 3TOM TOUKE 3PEHHS,
OKa3bIBACTCS TECHO CBSI3aHHOW C BOIPOCOM 00 OTHOIIeHHH Mupa [11aToHa K «peaTbHOMY» MHUPY
CYILIECTBYIONIMX (PU3UUECKUX OOBEKTOB.

B rnaBax 5 u 6 MbI BUIe M, HACKOJIBKO XOPOITIO pEaTbHBIN (PU3UIECKUI MUP COTIIACyeTCs ¢
HEKOTOPBIMU UCKJIFOUUTENNBHO TOUHBIMU MaTeMaTnueckumu TeopusiMmu (IIPEBOCXO/IHBIE teopun,
cMm. ¢. 129). U sta nmopa3utenbHasi TOYHOCTh HEOTHOKPATHO IO TYEPKUBATIACh MHOTHIMHU MICCIICAOBATEIISIMU
(cm., B yactHOCcTH, Buraep [1960]). MHe TpyAHO NOBEPUTH — XOTS MHOTHE CYUTAIOT 3TO HEOCTIOPHUMBIM
— B clipaBeIMBOCTD yTBepkaeHUs 0 ToM, yto [IPEBOCXO/IHBIE Teoprn Moriiv BO3SHUKHYTh
IPOCTO B PE3YyJIbTaTE CIIyYalHOT0 €CTECTBEHHOI0 0TOOpa UAEH, MpH KOTOPOM «BBDKUBAIOT» TOJIBKO
ayuqiye. B 3To Tpy1HO NOBEPUTH MOTOMY, UTO YK CIUIKOM OHU XOPOILH JUIs TOTO, YTOOBI OKa3aThCs
Cpely UJiel, BO3HUKILMX CITy4aitHbIM 00pa3zoM. Ha camom zene ommkHa ObITh Kakasi-To (pyHAaMeHTAIbHAs
B3alMOCBSI3b MEKy MaTEMATHKOM U (PU3UKOH, T. €. Mex 1y MupoM IlnaToHa u puznvyeckum Mupom.

['oBopst 0 «mupe [1maTtoHay, MBI IPUIUCHIBAEM €My HEKOTOPBIN BU pEaTbHOCTH, KOTOpast
OTpeIeTIEHHbIM 00pa30M CpaBHUMA C PEaTbHOCTBIO (hu3mdeckoro mupa. C Ipyroi CTOPOHEI, cama
pEaTbHOCTh (PU3MUYECKOTO MHpa KKETCs YKe MEHEee OUEBHIHOM, YeM OHa MPEJICTaBIsUIach 10
MIOSIBJICHUS TEOPUI OTHOCUTEIIBHOCTH M KBaHTOBOM MexaHuku (oTHocsmmxcst K [IPEBOCXOIHBIM
Teopusim) (cM. ¢. 129, 130 u, B ocoberHocTH, 232). Cama TOYHOCTh STHX TEOPHi 00ECTICUNBALT MOUTH
MaTeMaTUYeCKUiA a0CTPaKTHBIN ypOBEHb CYIIIECTBOBAHUIO HaIlIeH (hr3ndeckoil peaabHocTy. He siBrsieTcs
JIM 3TO CBOETO pojia mapagokcom? Kak MoKeT KOHKpeTHas pealbHOCTh MPEBPATUTHCS B AOCTPAKTHYO, Jla
elle 1 MaTeMaTuIecKyto? Bo3MokHO, 3T0 000pOTHAs! CTOPOHA BOIPOCA O TOM, KaK aOCTPaKTHBIE
MaTeMaTH4YEeCKHe TIOHSATHSI MOTYT CTAHOBUTHCSI TTOYTH OLIyTUMO pealibHbIMU B Mupe [lnarona.
Bo3M0kHO, B KaKOM-TO CMBICJIE, 3TH JIBA MUPA, HA CAMOM JieJie — o0uH u mom dice mup? (Cm. Burnep
[1960], ITenpoy3s [1979a], bappoy [1988], a Taxke I1-kunc[1987].)

XoTs s ¢ OOJIBIION CHMITATHEH OTHOIIYCh K HJIeE TAKOTO OTOXKICCTBIICHUS BYX MUPOB, BOIIPOC
3TUM JJAJIEKO He ucyepnbiBaercs. Kak s y’ke ynmoMuHai B IJ1aBe 3, ¥ BbILIE B 3TOM IJ1aBe, HEKOTOPBIE
MaTeMaTHIEeCKIe UCTUHBI B MUpe [maroHa kakyTest «0osiee peaTbHBIMIY («00J1ee TITyOOKHMID, «0oJiee
UHTEPECHBIMIY, «00JIee MHOTOOOCIIAIOIIUMI? ), YeM OCTajbHbIe. TaKiMU TOJHKHBI OBITh BCE T€ UCTUHBI,
KOTOpBIEC HarOOJIee TECHO CBSI3aHbI C ABJICHUSIMH (hu3ndeckoit peanbHocTu. (IIpumepom 31eck MOXKeT
CITy>KHTh CUCTEMa KOMIUIEKCHBIX YHCel (CM. TTIaBy 3), KOTOPast SIBTSIETCS OCHOBHOW COCTABIISIIOIICH
KBaHTOBOM MEXaHUKHU, MO0 aMITTUTY/Ibl BEPOSITHOCTH BRIPAXKAIOTCS Yepe3 KOMILIEKCHbIE uncia.) Eciu
MPUHAMATH B pacyeT BO3MOYKHOCTh TAKOTO OTOXJIECTBIICHUSI, TO CTAHOBUTCS 0OOJIee MOHITHBIM, KaK
«pa3ym» MOT OBl HTPaTh POJIh TANHCTBEHHOTO CBS3YIOIIETO 3BCHA MEXKTY (PU3NUECKUM MUPOM H Ma-
teMatnyeckuM Mupom Ilnatona. Bcnomaum

TaKoke (CM. I71aBy 4), 4TO €CTh MHOTO 00J1acTell MaTeMaTH4eCcKoro Myupa — Oosiee Toro, Haudosee
ITyOOKHMX M MFHTEPECHBIX €ro 00J1acTeif — KOTOPBIM MPUCYII] HeaIropuTMUYecKknii Xxapaktep. [loatomy
ObLI0 OBl pa3yMHBIM, OCHOBBIBASICH Ha TOW TOUYKE 3PEHHS, KOTOPYIO S 37IECh U3JIAararo, MpeAroIOKUTh,
YTO HEAJTOPUTMIYECKUE TTPOLIECCHI IOJDKHBI HTPATh B (PU3MYECKOM MHPE BECbMa CYIIECTBEHHYIO POJIb.
W 51 cKIIOHSIOCH K TOMY, YTO 3Ta POJb TECHO CBSI3aHA C CAMUM TOHSATHUEM «PazyMay.

JleTepMHHM3M M KECTKHH JeTePMUHU3M

Jo cux nop ObLIO MaJIo CKa3aHO O BOIIPOCE «CBOOO/IBI BOJINY, KOTOPBINA OOBIMHO CUMTACTCS
HEOTHEMJIEMBIM TTPH PACCMOTPEHUN aKMUGHOU COCTABIISFOIIECH MPOOJIEMBI <yM—Tesio». BmecTto atoro, s
yJIENUII OCHOBHOE BHIUMaHHE MPEIONIOKEHUIO O HATTUYUU CYIIIECTBEHHO HEeI2OpUMMUYECKOU
COCTABJISIFOIICH B TOM pOJTH, KOTOPYIO HTpaeT 0CO3HAHHOE JiekicTBre. OOBIYHO TeMa CBOOOIBI BOJIU
00Cy’KIaeTcs B CBS3U C JETEPMUHU3MOM B r3rke. BCIOMHIM, 4TO B OONBIIMHCTBE CYILECTBYIOIIHX
[MPEBOCXOIHBIX Teopuii TMa cyiecTByeT sIBHO BbIPaKEHHBIN IETEPMUHU3M: €CJIM U3BECTHO CO-
CTOSIHHE CHCTEMBI B OTPE/ICICHHBIH MOMEHT BPEMEHH " |, TO OHO MOIHOCTBIO OMPE/IENACTCS B J000H
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Ooee MO3THUH (MM paHHMIT) MOMEHT U3 ypaBHEHU Teopuu. Takum 06pa3om, Mo-BUAUMOMY, JUIS
«CBO0O/IBI BOJIM» HE OCTAECTCSI MECTA, IMTOCKOJIbKY Oyaylllee MOBECHUE CUCTEMBI KaXKETCS TIOJTHOCTHIO
00YCIOBJIEHHBIM (r3HYecKuMU 3akoHaMH. J{axke U-4acTh KBAHTOBOW MEXaHUKH UMEET TaKOH Ke
MOJTHOCTBIO IETEPMUHUCTCKUN Xapaktep. OHako R-uacTh, CBSA3aHHAs ¢ «KBAHTOBBIM CKaYKOM», HE
SIBJISIETCS ICTEPMUHUCTCKOM, BHOCSI AJIEMEHT CIIy4allHOCTHU B 3BOJIOLMIO CUCTEMBI BO BpEMEHHU. bbUT
MOMEHT, KOT/Ia MCCIIEI0BATEH CTapalIiCh HATH HIMEHHO 371eCh CBOOOY BOJIH, TIOJIarasi, uto JeicTBIe
CO3HAHMSI MOXKET HETIOCPEICTBEHHO BIMATH HA «CKAYOK» OTIEIIbHOM KBaHTOBOM cucteMbl. Ho ecim R-
YacTb OelicmeumesbHo CIlydaitHa, TO 3TO TOKE HaM HE CITUIIKOM MOMOYKET, €CJIH Mbl XOTHM
KOHCTPYKTHBHOE ITPUMEHEHHUE Halllei CBOOOIE BOIE.

Most cobcTBeHHast TOUKa 3peHus (TIpaB/a, He OYEHb YETKO ChOPMYITUPOBAHHAS B ITOM CIIydae)
3aKJII0YaeTCs B TOM, UTO AOJKEH OBbITh mpuMeHeH Hekui HoBbIH moaxona (IIKTT; cMm. rnaBy 8),
KOTOPBIN padoTain OBl Ha TpaHUIE MEXIy KBAaHTOBOHM M KJIACCHUECKON (DU3UKOM, HHTEPIOIUPY S
mexay U u R (kaxxaas U3 KOTOPBIX TENepb paccCMaTpUBaAETCs KaK alIpOKCHUMAIIHS); U 3TOT
MOJX0/1 TIOJKEH CONEPKATD CYUIeCBEHHO HealeOpUMMU4ecKuti SIEMEHT. A 3TO MOoIpa3yMeBaeT,
4yTO Oyayliee He Oyoem GblYUCIUMbIM Ha OCHOBE HACTOSIIIETO, IaXKE €CII OHO UM U Onpeodesisiemcs.
S mpITanCcs 1Mo BO3MOXKHOCTH HanbOJIee ICHO ONPEASTUTh CMBICIOBBIC PA3JIMUKs TEPMUHOB
«BBIUUCIUMOCTBY» U «JIETEPMUHU3M» B TiaBe 5. Mue kaxetcs, 4yTo [IKTI moxeT ObITH
JETEPMUHUCTCKOW, HO HEBBIYUCIUMOMN Teopneﬁs). (BcmoMHUM HEBBIUHCIUMYIO «UTPYLIEYHYIO
MOJIeb», KOTOPYIO 5 OMucal B raase 5, c. 144.)

MHorue npu 3TOM CUMTAIOT, YTO Ja)ke kiaccuueckuit (nnu U-KBaHTOBBIN) NE€TEPMHUHUZM
HE SIBJIAETCSA NETEPMUHUZMOM 8 NOJHOM CMBICIIE HTOTO CJIOBA, IOCKOJIbKY UCXOJHBIE YCIOBUS B
HNPUHLUIIE HE MOTYT OBITh U3BECTHBI C TAKOM TOYHOCTbHIO, KOTOpask J€MCTBUTEIHHO MO3BOJINIIA
OBl mpocunTaTh OyayIIee. MiHOrAa coBceM HEOOMbIINE U3MEHEHUS UCXOIHBIX YCIOBUNA MOTYT
IIPUBECTU K OYEHb 3HAYUTEIBHBIM Pa3JIM4UsAM B KOHEYHOM pe3yiabprare. IMEHHO Tak BOZHUKAET
«Xaoc» B (KJIACCUYECKOM) TEeTEPMUHUCTCKOM CHCTEME — SIBICHUE, MPUBOJAIIEE, HAPUMED, K
HEOIPEIEIEHHOCTSAM B NMPOTHO3€ 1MOroibl. OIHaKO 04eHb TPYAHO MOBEPUTH, YTO 3TOT BUJL
KJIACCHYECKON HEOMpPeAeIEHHOCTH MOKET MO3BOJIUTH HAM COXPaHATh (MILTI030pHYI0?) BEpYy B
CyIllecTBOBaHME CBOOOIbI BOJIU. byyliiee nmoBeeHue Bce paBHO OYAET OemepMuHupo8anHviM B
Ka)XJIbIi MOMEHT BpEMEHHU, HauMHas ¢ boJbIIoro B3pbiBa, AaKe €CIU Mbl OKaKeMCsl HE B
COCTOSIHMU €T0 BBIYUCIUTH (CM. c. 147).

To xe camoe BO3pakeHHE MOXKET OBITh BBIIBUHYTO M MPOTUB MOEH HUIIEH O TOM, UTO
HEBbIYUCIUMOCD CBA3aHA CKOpPEE C OCOOEHHOCTSIMU 3aKOHOB JUHAMUKHU — KOTOPbBIE B 3TOM
Cy4Yae CUMTAIOTCA UCXOJHO HEANTOPUTMHUYECKUMH — YeM C HEXBATKOW MH(POpPMAIINH O
HaYyaJbHbBIX YCIOBUSIX. Hesbiuucaumoe Oynyiiee, COTJIaCHO 3TOM TOUKE 3pEHUS, BCE paBHO OyJleT
MOJIHOCTBIO 00YC106/1eHO TIPOILITBIM — BILTOTH 10 MOMeHTa bombioro B3peiBa. Ha camom nene s
HE HACTOJIBKO TIPUBEPKEH JOTMaM, YToObI HacTauBaTh Ha ToM, 4YTO MeTo bl [IKTT momxHBI OBITH
10 CYTH JE€TEPMUHHUCTCKUMU, HO HEBBIUMCIUMBIMU. S moarato, 4To UCKOMasi TEOpHs JOJKHA
UMETh 00Jiee TOHKHUI XapaKkTep, BCIEACTBHE Yero Moqo0H0e rpy0oe onucanue OyIeT K Hel
IpOCTO HEMPUMEHUMO. EquHCTBEHHOE, HA YeM s HACTAaWBal0 — TaK 3TO Ha HEOOXOIUMOCTH
HNPUCYTCTBUS B HEM CYIIECTBEHHO HEAJTOPUTMHUYECKUX SJIEMEHTOB.

3aBepias 3TOT pasJiel, 1 XOTell Obl YIOMSHYTh ellle 00 OJJHOM MPeACTAaBICHUH O IPUPOJIE
JeTepMUHU3MA, IIPUUEM U3 YKCJIa BECbMa paJUKalbHbIX. Sl Ha3bIBAIO €r0 JcecmKum oemep-
munusmom (Ilenpoys [19876]). CornacHo 3Toi Teopuu, He IPOCTO OyayIIee IpeaoIpeneseTcs
IPOIIBIM — 6CS UCHOPUSL BCENEeHHOU OKA3bIBACTCA pa3 U Hagce20a ONPENEICHHON B COOTBET-
CTBHUHU C HEKOTOPOI TOUHON MaTeMaTHyecKoi cxeMoil. Takas KOHIENIMs MOrJia Obl IPUBJIEYb
TeX, KTO CKJIOHEH KaKUM-HUOYIb 00pa3oM oTOXAeCTBIATh Mup Ilmatona ¢ puznueckum Mupom
— n0o0 3acTeBIINI HaBeku MUp [1naTOHA € €ro OAHO3HAYHON ONPE/IEIEHHOCThIO HE OCTABIISET B
3TOM CIIy4ae BCEJICHHOW HHKAKUX «aJIbTEPHATUBHBIX BO3MOXKHOCTEH»! (S mHOT A 3a/mat0 cebe
BOIPOC: MOT Ji DUHIITEHH UMETh B BUAY MOAOOHYIO CXeMy, KOTAa OH nmucai: «4To MeHs
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COOCTBEHHO MHTEPECYET, 3TO CIEAyIolee: MOT I bor COTBOPUTH MUP APYTHUM, OCTABISET JIN
KaKy-TO CBOOOIy TpeOOBaHUE JTOTHIECKOM TPOCTOTH» (TuchMo DpHCTy LlTpayccy; cMm.

Kysnenos [1980], c. 363).)

C oaHUM U3 BapUAHTOB KECTKOTO AETEPMUHU3MA MBI CTAIKMBAEMCSl B KBAHTOBO-
MEXaHWYECKON KOHICMIIUU «MHONICecm8eHHocmu mupog™ (cM. rinaBy 6, c. 240). B cooTBeTcTBUH
C HeH, BBIIICYNIOMSIHYTasl TOUHas MaTeMaTU4YecKasi cXxeMa omnpeensiia Obl He eOUHCMBEeHHYI0
OT/ICNIbHYIO UCTOPHUIO BCEICHHOM, a BCIO COBOKYITHOCTh U3 MUPHAJOB MUPHAIOB «BO3MOKHBIX)
HUCTOpUH BCcesleHHOW. HecMOTpst Ha ManonmpuBIeKaTeIbHBIN XapakTep (10 KpalHel Mepe IS
MEH$) TAaKOW CXeMBbl U MHOXKECTBO MPOOJIEM U HECOOTBETCTBUH, KOTOphIE OHA B ce0e HeCeT, Mbl
BCE )K€ HE MMEEM IpaBa cOpachBaTh €€ CO CUETOB KaK MOTCHIIMAIBHO BOZMOXHYIO.

MHe KaXkeTcsl, 4T0, €CIIM MPUHATH KECTKUH TETePMHHHU3M, HO Oe3 MHOKECTBEHHOCTH
MHUPOB, TO MaTeMaTHYECKasi CXeMa, KOTOpast YIpaBisieT CTPYKTYPOU BCEJIGHHOH, BEPOSITHO,
donorcra GbITh HeanropurMmimdeckoii '°1. 160 B IPOTHBHOM CIIydae MOXKHO ObITO GBI, B
NPHUHIIAIE, IPOCYUTATH CBOU OyAyIIHE ICUCTBUS, a 3aTEM BIPYT «PEUIUTH)» CAENATh HEUTO
COBEPIICHHO JIPyroe — IoJy4yaeM OYEBHIHOE MPOTUBOPEUHE MEXY «CBOOOIOM BOIN» U
KECTKHM JICTEPMUHU3MOM Hamieil Teopun. BBoAsI HE-BBIYMCIMMOCTD, MOXHO H30€KaTh 3TOTO
IPOTHBOPEYUS, XOTS JOJDKEH NPU3HATHCS, UTO 51 HE BIIOJIHE YBEPCH B aJICKBAaTHOCTH PEIICHHUS
TAKOT'0 THIIA ¥ MPEABIXKY B OyayIiem ropaszao 6ojee TOHKOE ONHMCAHUE «PEATbHO
JEHCTBYIOIUX)» (HEAITOPUTMUYECKUX ) IPAaBUJI, KOTOPBHIM MOXYUHSIETCS Hall MUp!

AHTPONHBIA MPUHIIHAII

Hackonpko Ba)XHO CO3HaHUE IS BCEJIEHHOU B nemom? Moria Osl BOOOIIEe BCeJIeHHAs
CYIIIeCTBOBATh 0€3 HACEINSIFONINX €€ CO3HATEeNbHBIX CylnecTB? HaMepeHHO i 3aKOHBI PUBUKH
3aIyMBIBAJIMCh TAKUMH, YTOOBI 00ECTICYUTh CYIIECTBOBAHUE CO3HATEIbHOM XU3HU? SBisieTcs
JU Halle MECTO BO BCEJIIEHHOW — KaK B MPOCTPAHCTBE, TAK U BO BPEMEHU — KaKHUM-TO
ocobeHHBIM? BOT BOMpOCHI, KOTOPBIE CTABUT MEPE HAMU Hay4YHas TUTIOTE3a, U3BECTHAs KaK
«aHMPONHBIU NPUHYUNY.

DTOT NPUHIHMI MOXXET MPUHUMATh pa3nuunbie popmsl (cMm. bappoy, Tumnep [1986]).
HaunGonee nmpuemiemas U3 HUX 3aTparuBaeT TOIBKO BOMPOC MPOCTPAHCTBEHHO-BPEMEHHOTO
pPacToJIOKEHUS CO3HATEILHOM (MITH «Pa3yMHOM) )KMU3HU BO BCEJICHHON. DTO — «MAKULLY
aAHTPONHBIN NpUHIHUI. OH MOKET UCIOIb30BaThCS ISl O0OBSICHEHUS TOTO, TOYEMY YCIOBUS
0Ka3aJuch MMEHHO TaKUMH, YTO B COBPEMEHHYIO 310Xy CTaja BO3MOKHA KU3Hb Ha 3eMIie.
OTBeT mpocT: BeAb eciid Obl HE ObLIO MOIXOIAIIUX YCIOBUH, TO MBI TOJKHBI OBUTH ObI
HaXOJUTHCS T/IE-TO B APYTOM MECTE, U B HHOE (OaronpusaTHOE) BpeMs. DTOT MPUHITUTT ObLIT
oueHb 3P peKkTuBHO ucnoyb3oBaH bpannonom Kaprepom n Pobeprom [lukom, 4ToOBI pa3pemnTh
BOIIPOC, OCTaBABIIMNCS 171 PU3UKOB 3araJKoi Ha MPOTSKEHUE MHOTHX JIeT. Borpoc kacaetcs
CYIIECTBOBAHUS ONPEACICHHBIX YUCIOBBIX COOTHOMIEHUN MEXKYy (PU3NUECKUMU KOHCTAaHTAMH
(rpaBUTalMOHHAsA MMOCTOSHHAS, Macca MPOTOHA, BO3PACT BCEJIECHHOHU U T.1.). UHTpUTyOMHUM B
ITUX 3aKOHOMEPHOCTSX OBLI TOT ()aKT, YTO HEKOTOPHIE U3 HUX CIOXKIIKNCH TOJIBKO B
HaCTOAIIYIO 3TIOXY UCTOPUH 3E€MIIH, TEM CaMbIM yKa3bIBasi HA HEKYI0 — OBITh MOXKET,
CIIy4ailHy10 — HUCKIIIOUUTEIBHOCTh HAIIETO MOJI0KEHUS BO BpEMEHH (C TOYHOCTHIO 10
HECKOJIBKUX MUJUTMOHOB JIeT, pasymeercs!). Bnocneacrsuun Kaprep u Jluk Hamau sTomy
ciexyroliee oObSICHEHUE: MPEANOI0XKIIN, UTO 3Ta 3MI0Xa COBNAJAET C BPEMEHEM KHU3HU TaK
Ha3bIBA€MBIX 3BE€3/I IJIaBHOH MOCIEA0BATEIILHOCTH, OJTHON U3 KOTOPHIX sBJseTcs Hamie CoiHIe.
B nmo0yto npyryto 3moxy, COrIacHO UX YTBEPKICHHSIM, HUTJE U OIM3KO0 HE OBbLIO OBl pa3yMHOMN
KU3HH, YTOOBI U3MEPHUTH T€ CaMble (PU3HUECKHE KOHCTAHTBl — TaK YTO COBIAJICHUE O0IHCHO
OBLIO UIMETh MECTO IPOCTO MIOTOMY, YTO pa3yMHas KU3Hb BO3HHUKJIA OBl TOJILKO B TO BpeMs, KOT/1a
ecmsb 1og00HOE coBIazeHue!
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«OKecTknil» aHTPONOLIEHTPUUECKUI IPUHIUII UAET ellie Janblie. B aTom ciyyae Ml pac-
CMaTpHUBAaEM Halle YHUKAJIBHOE MOJ0KEHUE B IIPOCTPAHCTBE-BPEMEHH HE TOJIBKO 3TOU BCE-
JICHHOM, HO M OECKOHEUHOT'O MHOXKECTBA APYTHX B03MONCHbIX BCEICHHBIX. MICX0/As X 3TOTO, MBI
MOKEM CJIeJIaTh psJl NPEATNOI0KEHU OTHOCUTENBHO TOTO, TOYeMY (PU3NUYECKUE KOHCTAHThl —
WM, B 00Jiee MUPOKOM CMBICTE, 3aKOHBI (PU3UKU — KaK OyATO CIeuaibHO ObUIH
CIIPOEKTUPOBAHBI TaK, YTOOBI pa3yMHas *H3Hb BOOOIE MOIJIa CyIIEeCTBOBATh. JlomycTHM, 4TO
KOHCTAHTHI (MJIM 3aKOHBI) OTIUYAINCH OBl OT HAOJII01aeMBIX — TOTJIa MBI IIPOCTO He Mo2au Obl
MOSIBUTHCSI B DTON BCEJICHHOU M 0010CHbl ObLIU Obl OKA3aThes B HeKoTopou apyroi! [1o moemy
MHEHHIO, TOCTOMHCTBA «KECTKOT0» aHTPONOLEHTPUUECKOI0 IPUHIUIIA HECKOJIBKO
COMHHUTEJIbHBI, 1 TEOPETUKHU NPUOETraloT K HEMY BCAKUHM pa3, KOrja He HaXOJAT a/IeKBaTHOMN
TEOPHH Il 00bsICHEHUs HaOII0aeMbIX (aKTOB (B MEPBYIO OUepellb, ITO KacaeTcs TEOpHid
(U3UKH YacTHll, TJI€ 32 OTCYTCTBHEM Pa3yMHOTO 00BSCHEHUS MaccaM 4acTHll, Ipemoaraercs,
YTO €CJIU OBl UX 3HAYEHUS OTIMYAINCh OT HACTOSALIUX, TO JKU3Hb, BEPOSITHEE BCEro, ObLIa ObI
BOOOIIIe HEBO3MOXHA, U T.A.). C Ipyroi CTOPOHBI, «MATKHUI» aHTPOIHBIN MPUHITUIT
npeacTaBiseTcss MHE 0€3yNpeyHbIM NPU YCIOBUHU, YTO UM IOJIb3YIOTCS KpallHE OCMOTPUTEIBHO.

B3siB Ha BOOpYIKEeHHE aHTPOTHBIN MPUHIIAIT — JIKOO B «KECTKOW», JIHOO B «MATKOW»
dbopmax, — MOKHO MOMBITATHCS MOKA3aTh, YTO 3aPOXKIICHUE CO3HAHUS OBLIO HeuszdedcHo dnaroaaps
TOMY (PaKTy, 9TO CO3HATENBHBIE CYIIECTBA, TO €CTh «MBD», JOJLKHBI OBUTH IPUCYTCTBOBATH, YTOOBI
HaOIOATh 3TOT MUP — TaK YTO Hem HeOOXOAUMOCTH MpeAroararh, Kak 3To Aenai s, 0yITo
CIOCOOHOCTh OCO3HABATh JAAET KaKOEe-TO MPEUMYILIECTBO B IpoLiecce ecTrecTBeHHOro otoopa! Ilo moemy
MHEHHIO, 3TOT JOBOJ TEXHUYECKH KOPPEKTEH, U JOKA3aTEIbCTBO, ONTMPAIOIIECECs Ha «MSATKHID» aH-
TPOTIHBIN MPUHIMII (IO KpailHel Mepe), Moo Obl yKa3aTh Ha IPUYUHY, [0 KOTOPOM CO3HaHUE
CYIIIECTBYET B HAIllEM MHUPE HE3aBUCUMO OT OJIarOBOJICHHS K HEMY ecTecTBeHHOro otoopa. C apyroi
CTOPOHBI, 1 HE MOTY MIOBEPUTH B TO, YTO AaHTPOIHBIN IPUHLIUII U €CTh Ta Hacmoswas (W1
€IMHCTBEHHAs ) IPHYMHA, KOTOpasi 00ecTiednBaeT IBOMIONHUIO co3HaHUs. CyIleCTBYeT JOCTATOYHO MHOTO
CaMbIX pa3HOOOPA3HBIX CBUIETENBCTB, CIIOCOOHBIX YTBEPAUTH MEHSI BO MHEHUH, YTO CO3HAHME Ha ca-
MOM JIeTIe A6/12emcsi CUITHHBIM MPEUMYIIECTBOM B MPOLIECCE €CTECTBEHHOTO 0TOO0pA, U UTO, Clie-
JIOBAaTENbHO, COBCEM HEOOS3aTENbHO aleIMpOBaTh K aHTPOITHOMY IPHHIIUITY.

«I1TMTOYHBIE» CTPYKTYPbI M KBA3UKPHCTAJLIbI

Tenepsb s 0TONTY OT MACIITAOHBIX OOCYKICHUHN MOCTIETHIX HECKOJIBKHUX Pa3/ieNioB U
COCPEOTOUYCh Ha 00CYIEHUH BOIIPOCOB, KOTOPBIE, XOTS U SIBIIAIOTCS JJ0 HEKOTOPOH CTENEHU
JIMCKYCCHOHHBIMH, BCE %Ke Topa3/io 0oJiee HayIHbI U «ocs3aeMbhy. Bo3M0O)KHO, BHaUase 3TH
pacCykICHUs MOKaKyTCs] OTKIIOHEHUEM OT TEMBI, OZHAKO, X BAKHOCTb JJIs1 HAC CTAHET OYEBUIHOM yKE B
CIIEITYIOLIEM pasJelie.

BcnoManM nprMeph! «ITMTOYHBIXY 3aMOIIEHUH, n300paskeHHbIE Ha puc. 4.12 (c. 118). Otun
00pasIbl MHTEPECHBI IOTOMY, YTO OHHU «TIOYTI HAPYIIAIOT OOIIETIPUHSTYI0 MAaTEMATHUECKYIO TEOPEMY O
KPUCTAUTMYECKUX PEIIETKAaX, KOTOpast YTBEPIKAAET, YTO ISl KPUCTATUTMIECKIX PEIIETOK BO3ZMOKHBI
TOJIBKO CHMMETPHUH C OChIO BTOPOTO, TPETHETO, YETBEPTOT'O U IIECTOro MopsiikoB. [Tox
KPHUCTALTMIESCKON PEIIETKOH 51 Mopa3yMeBar0 AUCKPETHYIO CUCTEMY TOUEK, KOTopast 00J1aiaeT
MPAHCTAAYUOHHOU cuUMMempueti. ITO 03HAYALT, YTO MOKHO OTPEICTICHHBIM 00pa30M MepeMeIIaTh PerieT-
Ky 0e3 BpalleHus TaK, YTOObI OHA Mepexo/uia caMma B ce0st (MHBIMU CIIOBAMH, B PE3yJIbTaTe TAKOTO
CIIBUTa OHA HE M3MEHSCTCS) — a, 3HAYMT, Y TAKOW PEIICTKH OYJIET CYIIECTBOBATh NAPALLEN02PAMM
nepuodos. ENTMHCTBEHHOE, YTO HaM 3/IECh BaXKHO — 3TO €CJIA B HAIIEM PacCHOpPsHKCHUHU CTh
BEIIECTBO, B KOTOPOM BCE aTOMBI PACIIOIOKEHBI B Y3JIaX KPUCTAJUTMUECKON PEIIETKH C TOJ00HOM
CTPYKTYPOii, TO OHO OYJIET BBITJISIICTh, KaK KPUCTAIII, 00JIa/1ast IIPHU TOM 3aIpeleHHOM
CUMMETpPHUEH C OCBIO MSTOrO MopsaKa!

B nexa6pe 1984 rony m3pannsckuit pusuk [Jpaum llexTman, paboTaBmmnii BMECTe C KOJI-
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neramu B HannonanesHoMm 61opo crangaptos B CIIA, B Bamunarrone, 00bsBuaI 00 OTKPBITHH
¢da3bpl ATFOMUHUEBO-MaPTAHIIEBOTO CIJIaBa, KOTOPBIM OBLI MOX0XK Ha KPUCTAIONOT00HOE
BEILECTBO — TENEPb HA3BIBAEMOE K8A3UKPUCMAMOM — C OCBIO ISATOro nopsaaka. Ha camom
Jesie, y 3TOT0 KBa3UKPUCTAIIINYECKOTO BelllecTBa Ha0I01alach CHMMETPHUSI HE TOJIbKO Ha
IUIOCKOCTH, HO M B mpex U3MEPEHHUsIX — TaK YTO B UTOTE MOIyYalach 3anpenieHHas
ukocasnpanbHas cumMmetpus (Illextman u ap. [1984]). (MkocasnpanbHbIil TpeXMEPHBINH aHAIOT
MOEH MITOCKOH «ITUTOYHON» CTPYKTYPHI C OChIO MATOTO MOpsiAKa OblT OTKPBIT PobepTom
AmmanaoM B 1975 roay; cm. I'apauep [1989].) Cnnasel LllexTmMana 0oOpa3oBbIBAIIM TOJIBKO
KPOLICYHBIE MUKPOCKOIMYECKHE KBA3HKPUCTAILIB, JOCTUIABIINE IPHMEpHO 10~ MM B
MIOTIEPEYHOM CEUYCHHH, HO TI03AHEee OBUTH HallIeHBI IpYyTHue KBa3UKPUCTAJUIMUECKUE BEIIECTBA, B
YaCTHOCTH — AJIOMHHHEBO-JIUTHEBO-MEIHBIN CIJIaB, Y KOTOPOTO UKOCA-3IpaIbHO
CUMMETpPHUYHBIE 00pa30BaHUS MOTYT BBIPACTATh J0 Pa3MEPOB MOPSIKA MIJLTUMETPA, T. €.
CTAHOBSITCS BIOJIHE Pa3IMYMMbl HEBOOPYKEHHBIM TJIa30M .

3ameqaTeabHbIM CBOMCTBOM ATUX KBAa3UKPUCTAINIMYECKUX «IUIMTOYHBIX)» CTPYKTYD SIB-
JseTcs TO, YTO NMPOLECC UX COCTABICHUSA UMEET CYLIECTBEHHO HEN0KAIbHbI XapakTep. MHbIMU
CJIOBaMU: MPU MOCTPOECHUH MOJOOHOTO MOKPBITHS HEOOXOIUMO BpEMs OT BPEMEHHU MIPOBEPSITh
COCTOSIHUE KPUCTAJUIMYECKON PEIIETKU HA PACCTOSIHUM MHOTMX M MHOTHX «aTOMOB» OT Me€CTa
cOOpKH, 9TOOBI N30€XKaATh CEPbE3HBIX OMTMOOK MPU COSTUHEHUHN COCTABHBIX YacTei. (DTo 4eM-To
HAIlOMMHAET TO MOYTH «CO3HATEIbHOE HAILyIIBIBAHNE)», KOTOPOE 5 CBA3BIBAJ C €CTECTBEHHBIM
oTo6opoM.) Hannuue Takoro cBoiicTBa SBJISIETCS] OAHOM M3 MPUUYUH CEPhE3HBIX PA3HOTJIACUH,
BO3HUKAIOIIUX CErOAHS B CBSI3U C BOIPOCOM O KBa3UKPHUCTAJUIMYECKUX CTPYKTypax U UX
BBIPAIIUBAHNUH, TaK YTO OBUIO OBl HEPA3yMHO IBITATHCSA JI€JaTh OKOHYATEIbHBIE BBIBOJBI 10 TEX
nop, Noka He OylyT pa3peleHbl HEKOTOpble OCHOBOMOJaratone npodiemsl. TeM He MeHee,
HUKTO HE 3alpelniaeT HaM BbIABUTATh MPEANOI0KEHUS; I09TOMY 51 pUCKHY BbICKA3aTh 3/1€Ch
CBOIO COOCTBEHHYIO TOUKY 3peHus. Bo-nepBhIX, 5 moyiararo, YT0 HEKOTOPbIE U3 ITUX
KBa3UKPUCTAUIMYECKUX BEIIECTB JAEHCTBUTEIbHO UMEIOT CII0KHOE BHYTPEHHEE CTPOEHUE, U UTO
PacIIOIOKEHHE aTOMOB B UX CTPYKTYp€ JOBOJIbBHO TOYHO ITOBTOPSET CTPOEHUE TEX IITMTOUYHBIX
CTPYKTYpP, KOTOPBIMH s 3aHUMaJICsI. BOo-BTOpBIX, OTCIO/1A s 1eNato (BCEro JUIIb THIIOTETUYECKOE)
3aKJIIOYEHHUE O TOM, YTO UX 00pa30oBaHME HE MOXKET COBEPILATHCS 3@ CUET MOCIIEeT0BATEILHOTO
n00aBJIEHUS aTOMOB, KaK 3TO MPOUCXOJUT B paMKax KIdccUyeckol KapTUHbBI pocTa KPUCTAIIIIOB
— HO ¢ He0OXOIUMOCTBIO JOJKHA ONUPATHCS HA He-0KAIbHble U HEPEMEHHO KBaHTOBO-
MEXaHUYECKUE TPUHITUIBI TOCTPOCHUS [7].

MexaHHu3M TaKoOro pocTa s MPeACTaBIso cede CIeNyIoIUM 00pa3oM: BMECTO MPUCOETH-
HEHHUS OTAEJIbHBIX aTOMOB K IIOCTOSIHHO JIBHKYILEHCS JIMHUU pocTa (B ClIydae KJIacCHUYECKOTO
pOCTa KPUCTAJIIOB), IPOUCXOJUT KBAHTOBAsI JJUHEIHAS CYNEepHO3HIMs OOJIBIIIOTO YHCIa
pPa3IUYHBIX aJbTEPHATUBHBIX COYETAaHUM NPUCOEAUHSIONINXCS aTOMOB (IIyTEM KBAHTOBOM
onepanuu U). B camoMm gene, cornacHo KBAaHTOBOM MEeXaHHKE, BCE UMEHHO TaK U Q0IHCHO
(moutu Bcerja) MpoucxoauThb! B kax1blii MOMEHT BpEMEHU CYILIECTBYET HE OJHA BO3MOXKHAS
CTPYKTypa, HO MHOKECTBO aJIbTEPHATUBHBIX PACIOJIOKEHUN ATOMOB B CII0KHOM JINHEWHON
cynepno3uiuu. HekoTopsle U3 3TUX CTPYKTYp BBIPAcTaroT B ropas3zio Oosiee KpyIHble 00pa30BaHMUsl,
TaK 4TO B ONPEACICHHBI MOMEHT Pa3Inyus MEXAY FPABUTAIMOHHBIMH MOJISIMU aJIbTEPHATUBHBIX
CTPYKTYp MPEB30UIYT «OJUOTPAaBUTOHHBIN IIpeien (Win ero 0osee NoAXOASIINN B TaHHOM
ciydae aHanor; cM. riaBy 8, c¢. 298). Ha aToli ctanuu oaHa U3 HUX — WIH, CKOpee, 3TO CHOBa
OyJleT CynepIio3uLius, HO y’Ke B HECKOJIbKO YPE3aHHOM BHJIE — BBIJICIUTHCS B KAUECTBE HCTUHHOM
CTPYKTYpHI (kBaHTOBast ornieparus R). B aTot mporecc pocta, cCOnmpoBOXAAOMIHICS MOCe-
JIOBaTEJIbHBIM OTKA30M OT HAMMEHEE «3HAYMMBbIX» Ha KaXJIOM dTale aJlbTepHATUB, OYIyT
BOBJICKAThCsI BCe Oolbliee U OOJbIee KOJTMUECTBO HCXOJHOTO BEIIECTBA, IOKA HAKOHEIl He
chopMupyeTcst AOCTATOYHO KPYIHBINA KBa3UKPUCTAILI.

O6I>I‘IHO, Korga nmpupoaa UeT KpUCTaJNIMYCCKYHO KOH(I)I/IpraI_[I/IIO, 13 BCCX BO3MOXKHBIX OHA
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BBIOUPACT Ty, KOTOPAsk XapaKTEPU3YETCS HAUMEHbUUM YPOGHeM dHepeuu (canuTast (POHOBYIO
TemIeparypy HyJseBoil). Heuto anamornuHoe, mo-MoemMy, JOJKHO MPOUCXOIUTH U B IIPOLIECCe
pOCTa KPUCTAJUIOB, C TOM TOJIBKO Pa3HUIIEH, YTO TAKOE COCTOSIHUE C HAUMEHBIIEH YHEPTUEHT
ropaszo TpyJaHee OOHApYyKUTh, a KHAWIyUlIee» Paclol0KeHHUE aTOMOB HE MOKET OBITh MOIY4EHO
IPOCTO MOCIIEAOBATENBHBIM J100aBICHUEM KaXKIbIi pa3 OJHOTO aTOMA B HAJIEXK/IE HA TO, YTO
UHJIUBHIyaIbHOMY aTOMY AJISl 3TOr0 OYJET 10CTaTOUHO PEIINTh CBOKO COOCMBEHHYIO 3a1ady
MUHHMMU3aLMKU. BMECTO 3TOro HaM NMpeCTOUT pelaTh 3Ty Ke 3aJady I 6cell COBOKYITHOCTH
aTOMOB, a 3Ha4YUT, NOTpeOyeTcs UX cogmecmuoe ycunue. Takoe B3auMoJIeHCTBHIE, B MOEM
IIPEICTABIEHUH, JOJDKHO MMETh KBAHTOBO-MEXaHUUECKYIO IIPUPOAY; U TOCTUIaThCs OHO JOJIKHO
IIPY TTOMOIIIA MHOYKECTBA PA3IMYHBIX KOMOMHAIMIA aTOMHBIX CTPYKTYP, KOTOPBIE OTHOBPEMEHHO
«TIPOBEPSIOTCS» B IMHEHHOHN CyNepno3uuu (IpUMEPHO TaK K€, KaK 3T0, BEPOSATHO, IPOUCXOAMT B
KBAaHTOBOM KOMIIbIOTEPE, YIIOMSIHYTOM B KOHIIE IJIaBbI 9).

Ycnosuem JJIA BBI60pa noaxoaAmero (XOTH, BO3MOXKHO, HC J'IyLIIJ_ICFO) pelmicHus 3aJa4 MU-
HUMU3allUU JOJIXKHO OBITH BBIIOJIHCHUE «OOAHOTPAaBUTOHHOI'O KPUTCPUI» (I/IJ'II/I HpI/IeMJ'IeMOI\/'I B
JAaHHOM KOHKPETHOM CJIy4ac aJILTepHaTI/IBbI), 4To, MPECAIIOJIOKUTCIBHO, UMECT MCCTO TOJIBKO HpI/I
COOTBECTCTBYIOIIHUX (1)I/I3I/IT-I€CKI/IX YCIIOBUAX.

Bo3mo:kHas CBA3b € IJIACTHYHOCTBIO MO3Ta

[To3BosbTE MHE POAOIIKUTH 3TH PACCYKIACHUS U CIPOCUTH, MOTYT JIM OHU UMETh
HEMOCPEICTBEHHOE OTHOIIEHUE K MpoIleccaM, IPOUCXOASIIAM B Mo3re. HacKOJIBKO s MOTY CYIHTh,
HauboJee NpaBono00HO OyIeT BHIMVIAIETh CBSA3b C IUIACTUYHOCTHIO Mo3ra. /laBaiiTe BCIOMHUM,
YTO MO3T, Ha CAMOM JeJie, TIOX0X CKopee He Ha OOBIYHBINA KOMITBIOTED, & HA KOMIIBIOTED,
KOTOPBIH MOCTOSIHHO U3MEHSETCS. 32 3TU U3MEHEHUS, TO-BUAUMOMY, OTBEUAIOT MPOIIECChHI
AKTUBAIUH WU JICAKTUBALMU CUHAIICOB, KOTOPBIE, B CBOKO OYEPe/lb, IPOUCXOISAT BCIEICTBUE POCTA
WJIM COKpAIIeHUsI JEHIPUTHBIX MMUMUKOB (CM. TiaBy 9, ¢. 319*, puc. 9.15). 3nech s Habepych
CMEJIOCTH U BBICKAXKY MPEANOIONKEHUE O TOM, YTO ATOT POCT WIIH COKPAIICHUE TEOPETUYECKU MOTYT
MOIYUHSATHCS MPUHIIMIIAM HAMOA00UE TeX, KOTOPbIE YIPABISAIOT KBA3UKPUCTAIUIMYECKUM POCTOM.
[Ipu 3TOM «TecTrpyeTcs» HE OTHO U3 BO3MOXKHBIX abTCPHATHBHBIX PACIIONOKEHUH, a CIIOKHAS
JUHEWHAs CyNepIo3HIIUs OOJBIIIOro YKCa TaKuX pacrnoioxenuit. o Tex mop, moka s dext
KKIO0W U3 ATHX ATbTEPHATHB HE MPEBHIIIAET «OTHOTPABUTOHHOTO YPOBHS (MIIM HEKOTOPOTO €ro
aHajora), OHu OyJyT CyIIECTBOBATh OJHOBPEMEHHO (00JI€€ TOTO: 00IHCHBL COCYIIECTBOBATD, KOJIh
CKOPO CIIpaBeUINBHI 3aKOHBI U-KBaHTOBOM MexaHUKH). [Ioka He peB30iiieH 0JTHOTPaBUTOHHBII
YpOBEHb, MOT'YT Ha4aTh OJJHOBPEMEHHO BBIMOIHATHCS CYTIEPIIO3UIINH Pa3HbIX BHIUMCIECHUI, YTO
BITOJTHE COOTBETCTBYET MPUHITUIAM JICHCTBHUS KBAHTOBOTO KOMIIbIOTepa. OHAKO, BPS TN TaKUE CY-
MEePHO3ULIUU CMOTYT CYIIECTBOBAThH JOCTATOYHO J0JIT0, TOCKOJIbKY HEPBHBIE CUTHAJIBI CO3A0T
AIIEKTPUYECKUE TIOJIS, KOTOPBIE JOIKHBI BHOCUTH 3HAYUTEIBHBIC BO3MYIIICHHS B OKPYKAIOIIY IO
cpeny (XOTs UX MUEIMHOBbIE 000J0YKH SBISIFOTCS CBOETO pojia n3osTopaMu). JlaBaiite qomyctum,
YTO TaKWE CYTEPIIO3UIINH PACUETOB BCE-TAKH CIIOCOOHBI CYIIECTBOBATh B TEUCHUE OMPEICTICHHOTO
MHUHHMAJILHOTO BPEMEHH, KOTOPOEe HEOOXOANMO JUTS TIOTyUYEeHHsI KaKOTrO-HUOY b OeticmeumeiibHO BaKHOTO
pe3ysbTaTa, T. €. 4TO BILUIOTH JI0 3TOr0 MOMEHTA «OHOTPABUTOHHEIN YPOBEHBY (MJIM YTO-TO MOJJOOHOE) B
CHCTEME He IOCTUTaeTcsl. Y CIeIIHOe 3aBepIICHIE TAKOro pacueTa OyIeT B HallleM ClTy4yae TOM camoid
«UENBIOY», KOTOpas MPECTaBIAeT cO00M aHaIor 60Jiee MPOCTOM «IIeNY MUHUMM3AIIHA SHEPTUH TIPU
KBa3UKPHCTALTMIECKOM pocTe. Takum 00pa3om, JOCTIKEHHE 3TOH 1eNi OyIeT ITOI00HO YCTICITHOMY
pOCTy KBa3uKpHcTasa!

B atux pacCyxa€HusAaX, KOHCYHO, MHOT'O HCACHOT'O U CIIOPHOI'O, HO s BEPIO, YTO OHU
OIMMCBIBAOT MPUHIUIINAIIBHO BO3MOKHYIO aHAJIOTHIO. Poct KpUCTaJlIa WM KBA3UKPUCTAJLJIA
CYIIECTBCHHO 3aBUCHUT OT KOHICHTPAIIUH HYKHBIX aTOMOB 1 HOHOB B OKPECTHOCTHU TOYCK POCTA. Touno
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TaKKE€ MOYKHO MPEATION0KNTh, YTO IPOLIECCHI POCTA WJIN COKPAILIEHNSI CEMEUCTB JEHAPUTHBIX
LIAITMKOB, B CBOKO OY€pPElb, HAXOATCA B IPSIMOM 3aBUCUMOCTH OT CTEIICHH KOHLICHTPALUK BOKPYT HUX
pa3IMUHBIX HEHPOMEINATOPOB (HapUMED, TAKHX, Ubsl KOHLIEHTPALMS 3aBUCHUT OT UCIIBITHIBAEMBIX
smouuii). Kakue Obl pacrosioskeHust aTOMOB B KOHIIE KOHIIOB HU ObUIN BBIJICIEHBI B KAUECTBE
PpEaIBHOM CTPYKTYpbI NOITYyUYMBLIEr0Csl KBA3UKPHUCTAILIA — KKIBINA pa3 3TOMY JOJDKHO NPEIIIECTBOBAT
pEIIECHHUE 3a1a41 MUHAMM3ALMX SHEPTUH. Toraa s OCMEIoCh 10 aHATIOTUH IPEATIONIOKHTD, YTO
KOHKPETHAsl MBICI/Ib, KOTOPAsi BOSHUKAET HA IOBEPXHOCTU MO3ra, TOKE BO3HUKAET B PE3YJIbTATE PELLIEHUS
HEKOTOPOM 3a/1a4H, TOJILKO Ha Cel pa3 He MPOCTO 3a7[a4l MUHUMH3AIIMY SHEPTHH. JTa 3a1a4a OyeT ro-
pazzno Gosee CoKHOM, TpeOyrolel yuera *elaHuii 1 HaMepeHUi, KOTOpbIe, B CBOIO OYepe/lb, HAPSIMYIO
CBSI3aHBI C BBIYHMCITUTEIILHBIMI CBOWCTBAMH 1 (DYHKIMSIMU Mo3ra. ] rosnararo, YTo CO3HATEIbHOE
MBIIIEHUE TECHO CBA3aHO C OTCEBOM TE€X BO3MOXKHBIX AJIbTEPHATUB, KOTOPBIE IPEKIE BXOAWIN B
JIMHEWHYO0 cynepro3uiuio. Bee 3To mMeeT HerocpeICTBEHHOE OTHOILIEHHE K HEM3BECTHBIM (IT0Ka!)
(u3rUecKuM nporeccam, KOTopble TOIKHBI YIIPABIIATh MOrpaHuYHoM o0nacTbio Mexxay U u R, u ko-
TOpbIE, 51 YBEPEH, OyIyT ONMCaHbl IPaBUIbHOM TeopHel kBaHToBOM rpaBuTaimu — [IKTI, koTopyto eme
NPEJICTONUT OTKPBITH!

Morto 661 Takoe (pr3HUecKoe IEWCTBHE OBITH TI0 CBOEH MPUPO/IE HEAITOPHTMUIECKAM?
Bcenomunm, uto B 00111eM ciydae 3a/1a4ua O INMTOYHBIX MOKPBHITHSIX, ONMCaHHAas B I1aBe 4, HE UMeeT
AITOPUTMHUYECKOTO perieHus. MOXHO TPEIIOI0KUTh, YTO CXOIHAS 3a/]a4a B IPIIIOKEHUH K aTOMHBIM
CTPYKTypaM MMEET TaKOEe e CBOMCTBO «HEATOPUTMUIHOCTIY. Ecin 3TH 331241 MOTYT B IPUHIIUTIE
OBITh «PEIICHBI» CPEICTBAMHU, O KOTOPBIX 5 TOBOPIO, TO TOTJA €CTh BEPOSTHOCTD, YTO Y PaCCMaTpHBa-
€MOr0 MHOM THIIa YMCTBEHHOM JEATETLHOCTH ICHCTBUTEIHHO CYILIECTBYET HEAITOPUTMUYECKAST
KoMrioHeHTa. OHaKo JJI TOTO, YTOOBI 3TO OBLIO TaK, HAM HEOOXOAUMA OTIpEICIICHHAS
HeanroputMUIHOCTh U B [IKTI. KoneuHo, MBI ceifuac CIMIIKOM BOJIEHO 0OpaliaeMcs ¢ TUIOTe3aMHu —
HO BCE )K€ TIPHBE/ICHHBIC BBIIIIE apTYMEHTHI TTOJICKa3bIBAIOT MHE, UTO 3JIECh OTPENIENICHHO JTOJKHO OBITH
Heumo, UMEIOIIIEe HeaITOPUTMUYUECKUIN XapaKTep.

Kak 6pIcTpo nponcxonsaT nogo0Hble H3MEHEHUsI B MO3roBBIX CBA3sIX? Ha aTOoT cuer y
HeNpo(U3HOIOroB HET €AMHOTO MHEHUS], O/THAKO, KOJIb CKOPO YCTOHUYMBBIE OTIIEYATKU B MTAMSATH MOTYT
(bopMupoBaTHCS 3a 10U CEKYH/IbI, pa3yMHO MPEIOJIOKHUTh, YTO YKa3aHHbIE U3MEHEHHUS IPOUCXOAAT
HPUMEPHO 32 TO k€ BpeMst. UTOObI MOM COOCTBEHHBIE H/IeH TIOJTYUYHIIN [IPABO Ha CYIIECTBOBAHUE,
TpeOyeTcst Kak pa3 MPUMEPHO Takasi ObICTpOTA.

BpeMmeHHbIe 32/1epKKU B peaKIMHA CO3HAHUSA

Teneps g x0ouy pacckazaTh O IBYX SKCIEPUMEHTaxX (OMUCcaHHbIX B paboTte Xapra [1982]), koTopsie
MIPOBOAMIINCH Ha JOOPOBOJIbLIAX M KOTOPBIE, KAK MHE KaXKETCsl, UMEIOT IPSIMOE OTHOLIEHHUE K HAILIUM
paccyxaeHHusAM. B xozie 3TUX SKCIepMMEHTOB M3y4alloch XapaKTepHOE BpeMsi, KOTOpoe TpedyeTcs
CO3HAHMIO JUIs TOrO, YTOOBI OCYILECTBUTH ONPEIENICHHOE AEHCTBHE U OTPEarupoBaTh HA BHEIIHEE
BozzeiicTBHe. [1epBblii U3 HUX, TaKUM 00pa30M, U3ydall aKTHBHYIO JEATEIbHOCTh CO3HAHUS, @ BTOPOM
— naccuBHy0. CBA3aHHBIE BOSANHO, PE3YJIbTAThI TUX IKCIIEPUMEHTOB IIPECTABIIAIOTCA elle Oosee
MOPA3UTENIbHBIMU.

IepBoIit sxcniepumenT ObLT poBeieH Kopaxydepom u ero koiuteramu B ['epmanum, B 1976 rony
(duxe u ap. [1976]). Psin ucnbITyeMbIX COTTaCHIIUCh HA 3aMUCh JIEKTPHUECKUX CUTHAIIOB, CHATBIX C
OTIPEJIENICHHOW TOUYKH TOBEPXHOCTHU TOJIOBHI (T. €. Ha 3eKTpodHLedanorpammy, uim I90).
HcrbiTyemble 10KHBI ObUTH BHE3AITHO CTHOATh 10 c80emy yCMompeHuro yKa3aTelbHbli nanen. Mnes
3aKITI0YaIach B TOM, YTO Ha JIEKTPOIHIIE(ATIOrpaMMe OKaKYTCsI 3a(pHKCUPOBAHBI HEKHE TIPU3HAKH MO3-
TOBOM aKTMBHOCTHU™® KOTOpasi BO3HUKAET B FOJIOBE B MOMEHT IIPUHSTHUSI CO3HATEILHOTO PEILICHUS
COTHYTH Nasell. YToObl MOIYyUnTh 3HAUUMBII CUTHAI ¢ oposkeK DI, Hy’KHO OBbLJIO YCPEAHUTH €r0 10
HECKOJIBKMM HUCIIBITAHUSIM, U PE3YJIbTUPYIOLIMIA CUTHA IIPH 3TOM IOTy4aJICsi HE OUY€Hb
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«ToKa3aTenbHbIM». HO BOT 4TO OKa3anoch MpuMedaTelbHbIM, TaK 3TO OTMEYCHHOE Ha JICHTE
MIOCTENEHHOE HapacTaHKe JICKTPHIECKOTO MOTSHIINAIA B TEUCHUE YeIoll CeKYHObI — a TO Y BCEX
TIOJTyTOpa — MPOKUCXOIAIIEE 00 TOTO MOMEHTA, KaK TaJiell ICHCTBUTENHHO, Crudancs. ITo, To-
BUIIMOMY, O3HAUYaEeT, YTO CO3HATEIBbHBIH MPOLIECC MPUHSATHS PEIICHHS 3aHUMAET HE MEHEE CEKyH/IbI —
Y TOJIHKO 3aTEM CIIEyET €ro UCTIOHEeHHe! ITO 0YeHb CHITBHO OTJIMYAETCS TI0 BPEMEHH OT Ky/ia Ooree
KOPOTKOTO TMIPOMEKYTKA BPEMEHH PEaKIMK Ha BHEIIHEE pa3ApaKeHHe, eCITH CIIOco0 peakiiy 3a1aH
3apaHee (HarpuMep, eClIi UCIIBITYEMbIHN JOIDKEH CTHOATh Tajel] He «T10 COOCTBEHHOMY XOTEHHUIO), a
UCKITIOYUTENTFHO B OTBET Ha BCIIBIIIKY CBETOBOTO CHTHANIA). B 3TOM cilydae HOpMAaIbHOI SIBIISICTCS
3a/IepKKa PEaKI|K JUTUTESITBHOCTBIO OKOJIO OJTHOH TSITOM CEKYHIBI, YTO TIPUMEPHO B IISITh pa3 ObIcTpee,
4eM «BOJICBOC JICHCTBHEY, OTPAXKESHHOE B IKCIIEPUMEHTATIBHBIX JaHHBIX KopaxyoOepa (puc. 10.5).

Bo Bropom skcniepumente benmxamun JIu6et uz Kanudopuuiickoro yHuBepcurera, B
corpyauauuectse ¢ beprpamom deiincteit-nom 3 Heliponorndeckoro nactutyta B Can-Opanimcko
(JIuGet u ap. [1979]) npoBOAMIH OIBITHI ¢ JOOPOBOIBIIAMU, KOTOPBHIM 110 HE3ABUCHMBIM IPUYHHAM
NPEZICTOsIIa XUpYPriuyeckas oneparys Ha Mo3re ¥ KOTOpbIE COrflalagich Ha MIMIUIAHTAIMIO 3JIEKTPOIOB
B OMpe/IeNIEHHbIE TOYKA COMAaTOCEHCOPHOI KOPBI CBOETO TOJIOBHOTO MO3ra. DKcnepuMeHT JIube-Ta
TIOKa3aJ1, YTO MEXKAY CTHMYJISIMEH KOKHM ATUX AMEHTOB M €€ 0CO3HAHUEM ITPOXOIHIIO TIPHMEPHO
MOJICEKYH/IbI, HECMOTPSI Ha TO, YTO CaM MO3T I0JKEH ObLT MOTyYUTh COOTBETCTBYIOIINI CUTHAT
NPUMEPEHO Yepe3 O/IHY COTYIO JOJIO CEKYH/IBL; a 3apaHee 3alporpaMMHUPOBAHHBIN «PedIIeKCUBHBIN
OTBET Ha TOT Pa3ApaskKUTENb (CM. BBIIIE) MOT OBITh BBIPAOOTaH MO3TOM MPUMEPHO Yepe3 OIHY JECSTYIO
cexyHbl (puc. 10.6). boyee Toro: HECMOTPsI HA TAKOE «3aIM03AaJI0€» OCO3HAHUE CTUMYJIUPYIOIIETO
BO3JICUCTBUS, CYOBEKTUBHOE BIIEUATIICHHE, BOSHUKABIIIEE Y MALIMEHTOB, TO3BOJISIIO UM YTBEPKAATh, UTO
He 0110 BoOOIIEe HIKaKoi 3anepkku! (HekoToprle sxcrieprMenTsI JInbera npexycMaTpuBam
CTUMYJIPOBAHKE 3pUTENHHOTO OyTpa, cM. . 307. Pe3ynbTar ObLT TOT e, UTO U MPH BO3ACUCTBHU HA
COMaTO-CEHCOPHYIO KOPY FOJIOBHOTO MO3Ia.)

HanoMHuum, 4To comaToceHcopHasi Kopa — 3T0 00J1aCTh FOJIOBHOTO MO3Ta, Ky/ia IOCTYTAt0T
CUTHAJIBI OT OPraHOB YyBCTB. TaK, JJIEKTpUYECKasi CTUMYJISALMS 30HbI COMaTOCEHCOPHOM KOPBI,
COOTBETCTBYIOILEH HEKOTOPOMY OIPEAEIEHHOMY YYacTKy MIOBEPXHOCTH KO>KU, BOCIIPUHUMAETCS
UCITBITYEMBIM B TOYHOCTH TaK, KaK €CJIH ObI 4TO-TO JACHCTBUTEIFHO KOCHYJIOCH €r0 KOXKH B 3TOM MECTE.
OpnHako 0Ka3aJIoCh, YTO €CIIM 3T MIEKTPUUECKAsk CTUMYJIALNS JUTMTCS MEHEE, YeM IIPMMEPHO IT0JICe-
KYH/IBI, TO UCIIBITYEMBII HE MOTydaeT HUKAKOTO OIIYIIEHHUs BOOOIIe. B MPOTHBOIOIOKHOCTE STOMY,
npsiMasi CTUMYJIALMS TOYKH Ha CaMOM MTOBEPXHOCTH KOKHM MOXKET OLIYIIATHCS Jake B TOM Cllydae,
KOT'JIa OHa MTHOBEHHa.

Tenepp NpearonoxuM, 4To CHaYalla TPOHYJIM KOXKY, a 3aTeM IOABEPIIIM AIEKTPUIECKON
CTUMYJIAIIHA COOTBETCTBYIOIIYIO TOYKY B COMaTOCEHCOPHOM Kope. UTo 4yBCTBYET MAIEHT?

10T 3(P(heKT NoMydns Ha3BaHUE 0OpamHou Mackuposku. Kakum-To 00pazoM CTUMYIMPOBAHUE
KOPBI MO3Ta MPETSATCTBYET OCO3HAHUIO OOBIYHOTO OIIYIICHUsI OT KacaHust Koku. CozHaTenmbHOe
BOCTIPUSITHE MOYKET OBITH MPEIOTBPAILCHO («3aMaCKUPOBAHO») O0JIee TIO3JHUM COOBITHEM, €CIIA 3TO
COOBITHE TIPOUCXOIUT HE MTO3JHEE, YeM Uepe3 TOJICEKYHIbL. DTO TOBOPHT O TOM, YTO CO3HATEIILHOE
BOCIIPUSITUE TAaKOTO BO3/ICUCTBHS MPOSIBIISIETCS MPUMEPHO Yepe3 TOJICEKYH/IbI ITOCTIE CaMoro
Bo3elicTBust! OIHAKO, MO BCE BUAMMOCTH, UCTIBITYEMbIE HE OCO3HABAIIM CTOJIb JOJITOM 33JICP>KKH CBOETO
BocrpusiTus. Haiiti pasymMHOE 00BSICHEHHE 3TOMY YIMBHTEIFHOMY OTKPBITHIO MOYKHO OBLIO OBI,
NPEIONIOKHB, HATIPHUMED, YTO «BPEMSD» BCEX HAIIINX «BOCTIPUSTHID IEUCTBUTEIBHO OTIINYACTCS
IPUMEPHO Ha MOJICEKYH/IBI OT «PEATbHOTO BPEMEHM» — KaK Oy/ITO HAIllM BHYTPEHHHE Yachl IPOCTO
«HEBEPHBD» U OTCTAIOT HA MOJICEKYHIBI MIJIM OKOJIO TOTO. Bpemst BOCTIpUSTHSI HEKOTOPOTO COOBITHS B
9TOM CITy4ae JJOJDKHO BCETIIa OMCMOsimb Ha TIOJICEKYH/IBI OT TOTO MOMEHTA, KOT/ia YKa3aHHOE COOBITHE
MPOU30ILI0. ITO A0 ObI BO3MOKHOCTB IIPE/ICTABUTH MOCIIE0BATEIBHYTO, XOTS M HEYIOBJIe-
TBOPHTEIHHO 3aME/ICHHYIO KapTUHY HaIlleTO YyBCTBEHHOTO BOCTIPHSATHSI.

Bo3moxHO, 9TO-TO TI0100HOE MMPOMCXOAMIIO BO BTOPOM YacTy dkcnepuMenTa Jlnbera, riae on
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8Haua/ie CTUMYJIMPOBAJ KOPY MO3ra, IPOI0JIKast 3Ty CTUMYJILIMIO TOPA3I0 0JIbLIE, YEM MTOJICEKYHIbI
— UM Kacacsl KoM BO BPEMSI 3TOM CTUMYJIALIUM, HO PAHEE, YEM Yepe3 MOJICEKYH IbI IToce ee Havana. 1
CTUMYJISILIAS KOPBI, M KaCaHHE KOXKH BOCIIPHHUMAITUCH Pa3eIbHO, TaK YTO MAIMEHTY OBLIO SICHO,
KAaKOM MIMEHHO CTUMYJ OH BocIpruHUMai. OqHaKo, KOTrJa €ro ClpamnBaiy, Kakol CTUMYJI OH
OLIYTUJI 1epabiM, OH OOBIYHO OTBEYAI, YTO 3TO OBUIO KacaHHe KOXKH, TOT/a KaK, Ha CAaMOM Jiefie, CTU-
MYJISIIASL KOPBI BCer/ia mpemecTBoBaio eMmy! Takum o0pa3om, HCIIBITYEMBbIN U BIPABIY CABUTA CBOE
BOCIPHATHE IPUKOCHOBEHHS K KOXKE HA3a0 60 6peMeHy TIPUMEPHO Ha MOJICeKyH bl . OTHAKO 3TO
MIPEJICTABIIICTCS] HE TIPOCTO TII00ATBHON «OIHMOKOI BHYTPEHHETO ONIYIIICHHST BPEMEHH, HO OoJiee
TOHKOM CTPYKTYpHO#H MepecTPONKON BPEMEHHOM IIKaJbl BOCHPHUSTHS cOOBITUH. [IocKoNbKy B ciTydae
CTUMYJISILIMU KOPBI (YUUTHIBAs, YTO OHA B ICHCTBUTEIBHOCTH BOCIPUHUMAETCSI HE TIO3/THEE, YEM YepE3
MOJICEKYH/IBI TTOCIIE €€ Havana), Takas 3aiepyKKa He HabIoaaeTcsl.

Onupasich Ha JaHHBIEC TIEPBOTO U3 BHIIICOMUCAHHBIX SKCIIEPUMEHTOB, MBI, TT0 BCEH BUIMMOCTH,
MOEeM CZIeIaTh BBIBOJ] O TOM, YTO CO3HATEIBHOMY JACHCTBUIO HEOOXOIMMO MIPUMEPHO OKOJIO CEKYH/IBI
WJIA TIOJTyTOpa CEKyH/I Ha TO, YTOOBI OBITH MPUBEICHHBIM B UCTIOJIHEHHUE; & B COOTBETCTBUU CO BTOPHIM
AKCHEPHUMEHTOM — YTO OCO3HAHUE BHEIIIHETO COOBITHSI, TO-BUIUMOMY, HE TIPOUCXOIUT PaHbIIIe, YeM
4epes3 MOJICEKYH/IBI ITOCIe MOMEHTA coObITHs. [IpencraBiM cede, 4To MPOUCXOUT, KOTIa YelIOBEK
pearupyer Ha HEKOTOpPOE HEOXKHUJAHHOE BHeITHee coObITHe. [IpenonoximM Takxke, 4To OTBET TpedyeT
MOMEHTAJIBHOTO CO3HATEIBHOTO JAeUCTBH. Eciiu mpuHsTH B pacdeTr oTkpbiTHE JIbOeTa, TO JOMKHO
MPOWTH MOJICEKYHIBI MPEXKIE, YeEM CO3HAHHE «BKIIIOYUTCSDY; U MOCIIE ITOT0, KaK CIIEAYET U3 OIBITOB
Kopuxy6epa, motpedyeTcs eiie cekyH/1a, a To 1 0oJiee, Ipek/Ie YeM UYeI0BEK «OCO3HAHHO» OTpearupyer
Ha 3T0 coObITHE. Takum 00pa3om, BECh MPOLIECC — OT CEHCOPHOT'O BOCTIPHSITHS O MOTOPHOTO OTKITUKA
— 3aHUMAET MPUMEPHO JiBe CeKyHIbl! OUeBUIAHBIN BBHIBO M3 3TUX JIBYX SKCIIEPUMEHTOB, €CITH
paccMaTpuBaTh UX BMECTE, HAMPAIIUBACTCS caM COOOM: CO3HAHHE 80001e HE MOXKET ObITh
3aJIeiCTBOBAHO TaM, TJIC OTBETHAs PEAKIIMs Ha BHEIIHEE COOBITHE JIOJDKHA 3aHUMATh He 0oJ1ee maphbl
ceKyH!

CrpaHHasi poJib BpeMeHH B CO3HATEJIbHOM BOCHPUSITHH

MO>KHO JIF TOBEPATH pe3yJIbTaTaM 3THX 3KcrepuMeHToB? Ecii 3To Tak, MbI ¢ HEOOXOTMMOCTBIO
MPUXOANUM K BBIBOJY, UTO MBI IEHCTBYEM KaK «aBTOMAThI», KOT/1a YTOObI U3MEHHUTDH PEAKIIHIO,
TpeOyeTcst MeHee OJTHOM U IBYX ceKyHJ. CTAaHOBUTCSI HECOMHEHHBIM, YTO CO3HAHHE, TI0 CPABHEHHIO
C IpyTMMHU MEXaHHU3MaMU HEPBHOW CHUCTEMBI, padOTaeT JOBOJIILHO MEUIEHHO. S 1 cam 3ameyat, Kak
MHOUW pa3 MOsI pyKa IIPOI0JIKAJIA 3aXJI0MbIBATh ABEPLYY MAIKHBI €111€ HECKOJIBKO MTHOBEHHM CITYCTS
M0CJI€ TOTO, KaK 5 3aMETUJI, UTO B MAIlIMHE OCTAJIOCh YTO-TO HYHOE, U KaK CO3HATEIbHBIN MpUKa3
OCTAHOBUTDL ABUIKCHHUC PYKH MMATOJIOTHMYCCKU HE YCIICBACT 3@ HUM — TaK MCJICHHO BCC 3TO
npoucxoaut. Ho TpeOyeT i 5To 1 BOpsSMb HETyI0 CEKyHITY, a TO 1 1Be? Takoi [IMTeNbHBII TPOMEKYTOK
BPEMEHHU KKETCSl MHE HEBEPOSITHBIM. PasymeeTcsi, Moe co3namenvHoe BOCTIPUSTHE 3a0BITON BEIIH B
MallliHe BMECTE C MOMM BOOOPaXaeMbIM «CBOOOTHO-BOJIEBBIMY MPHUKA30M OCTAHOBUTH PYKY BIIOJIHE
Mo2nu CITYYUThCS YKe Tocie 000UX 3TUX COOBITHIA. BO3MOXKHO, CO3HAaHHE — 3TO IPOCTO
HaOIr0/1aTeNb, KOTOPhIN BOCIPUHUMAET MPOUCXOAIIee He HHAaYe, KaK TOBTOPHOE MUCTIOTHEHHUSI
BCET'O CIICKTAKJIA. AHaHOFI/I‘-IHO, OnupasChb Ha PC3YyJIbTATLI BLIICOIMMCAHHBIX ONBbITOB, MOXKXHO CHUTATD,
YTO Kakasi Obl poJib HE OTBOJWIIACH CO3HAHUIO, HAIIPUMED, MTPU OTOMBAHUU TEHHUCHOT'O Ms4a — HE
rOBOPs YK€ 00 UTpe B MUHT-TIOHT — y HETO MPOCTO HEe XBAaTUJIO ObI BpEMEHH Ha €€ UCTIONHEHuE!
HecoMHeHHO, 4TO y ONBITHBIX UTPOKOB BCE HAHOOJIee BasKHBIE IPHEMBI HTPhI HAUTIOAPOOHEHITIAM
00pa3oM 3armporpaMMHUpPOBaHbl Ha YpOBHE Mo3keuka. Ho BOT 4TOOBI CO3HAHNE HE UTPATIO HUKAKOU
POJIK B IPUHATUN PCIICHHUSA OTHOCUTEIILHO TOTO, Kakou yAap A0JKECH OBITE BEIIOJIHEH B KOHerTHI)If/'I
MOMEHT — B 3TO Sl MOTY TIOBEPUTH € OONBIINM TpyaoM. KoHeuHO, MHOTO€ 3a10KEHO B
HWHTYUTHUBHOM YyTaAbIBaHUM CIICAYIOMICTO ABMIKCHUA COIICPHUKA, U HAJITMYHNU MHOKCCTBA 3apaHCC
MPOCYUTAHHBIX U PUTOTOBJICHHBIX BAPUAHTOB OTBETA HA KaXJ0€ U3 HUX — HO TaKo# CLeHapHil,
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IpU KOTOPOM CO3HAHUE 8000uye HE y4acTBYeT B (POPMUPOBAHUN OTBETHOMN PEAKIIUH, KAXKETCS MHE
HED(PPEKTUBHBIM M MATIOBEPOSTHBIM. DTH BO3paXKCHUS ObLTH OBI e11e 00Jiee YMECTHBI B CTydae
0OBIYHOTO pa3roBopa. 37ech TaK)Ke COOECETHUKH MOTYT YaCTUYHO JOTa/IbIBAThCS, YTO CKAKET
JPyTO#, HO B OTBETAX OIIOHEHTA JOJDKHO JOCTATOYHO YacTO MPHCYTCTBOBATH YTO-TO HEOXKUIAHHOE,
uHaue Oecena mpocto notepsaa 6s1 cmbica! Y Bpsia a1 KTo OyAeT CIOPUTh, YTO B OOBIYHOM
pasroBope Ha TO, YTOOBI OTBETUTH COOECETHUKY, TPeOYyeTCsl Kyla MEHBIIIE, YeM JIBE CEKYH/IbI BpEMEHH !

[Toxoxe, ecTh OCHOBaHHMSI COMHEBATHCS, UTO B dKCniepruMeHTax Kopaxydepa co3HaHUIO
«JICHCTBHUTEITLHO» HY>KHO TIOJITOPBI CEKYH/IbI /ISl BBITOJIHEHHS 33 TyMaHHOTO JICHCTBHS. XOTs
yepeoHenHas 1o BeeM 3amucsiM D01 3aiepikka MeKIy BOSHUKHOBEHHEM HaMEPEHHs COTHYTh Maell U
HETIOCPEICTBEHHBIM JICHCTBUEM JIACT KaK pa3 TaKyro BEIMYMHY, TEM HE MEHEEe MOYKET OKa3aThCsl, UTO
TOJIBKO B HEKOMOPbIX CIydasx HaMEePEHUE NPOSIBIISUIOCH CTOJIb PAHO — MPUYEM YacTO He TIPHBOJIAIIO B
JCWCTBUTEITLHOCTH K CTUOAHHIO TAJIBIIA; TOT 1A KaK BO MHOTHIX JPYTHX CITyYasX CO3HAHHE MPUBOIHJIO T1a-
Jien B BIKEHKE ropaszio obictpee. (Ha camom nene, Oomnee mo3mHue SKCrepuMenTsl, cM. JIu-0et [1987,
1989], no3BossitOT cAenarh uHble, yeM y Kopaxyoepa, BbiBoibl. OJJHAKO 3arajiki, CBSI3aHHBIE C
BPEMCHHBIMH aCIIEKTaMH CO3HAHHS, TAK M OCTAJIMCh HEPEIICHHBIMHU. )

Jagaiite npezicraBuM ceOe Ha MAHYTY, UTO Pe3yJIbTaThl 000MX SKCIIEPIMEHTOB CHpasediugsl. Torma
¢ HEOOXOIMMOCTBIO CIIEAYET MPU3HATHCS B TOM, YTO MBI MOTJIH JIO CHX TIOP UJITH 1O TITyOOKO
OIIMOOYHOMY ITyTH, UCTIONB3YS IPU N3yIEeHUH PAOOTHI CO3HAHMS OOBIYHBIC (PH3UUECKHE TPaBUIIa TS
epemenu! B camom zene, ectb Heuto BecbMa CTpaHHOE B TOM, KaK BpEMsI BXOJIUT B HAILIE CO3HATEIBHOE
BOCHPUSATHE, U Sl TyMalo, YTO JIJIsl MHTEPIIPETALNU 3TOTO (JEHOMEHA B paMKax HAllMX TPaJAUIIMOHHBIX
Hpe/ICTaBIEHUI MOXKET MTOHAJ0OUTHCS COBCEM MHas KoHuenius. Co3HaHue — 3TO0, B KOHIIE KOHIIOB,
€/IMHCTBEHHOE M3BECTHOE HaM SIBIICHUE, COTIIACHO KOTOPOMY BpeMs «TedeT»! Criocod paccMoTpeH st
BpPEMEHU B COBPEMEHHOM (DPU3UKE HE OTIMYAETCS IO CYIIECTBY OT Coco0a paccMOTpEHHUs
npocmparcmea’); TAK UTO, HA CAMOM Jele, «BPEMs> B (DH3HUECKHX MPOLECCAX HE KTeUeT» — BMECTO
9TOr0 PaCCMaTPUBACTCS CTATUYHOE «IIPOCTPAHCTBO-BPEMSD», TJ€ (PUKCHPYIOTCS COOBITHSL, JIPOHC-
XOJISIIME B Hallek BeenenHo! OiHako, Mbl BOCPUHUMAaEM BpeMs mekyuum (cM. riiasy 7). Sl monarato,
YTO U 3/I€Ch MPUCYTCTBYET HEKasi WJUTIO3US, U UTO, HA CAMOM Oelle, BPEMsI HAIlIero BOCHPUSTHS HE TeUeT
JIMHEIHO B OIHOM HaIpaBJIEHUH (4TO ObI 3TO HU 3HaumIo!). «KaxyIyrocs» BpeMEHHYIO
YIIOPSIIOUYEHHOCTh BOCTIPMHUMAEMBIX COOBITHI MBI, TO-MOEMY, IPUBHOCUM B HAIIIX OLIYIIECHUS CAaMH
JUTSL TOTO, YTOOBI KAaK-TO COTJIACOBATH UX C €IMHBIM JUTSI OKPYKAIOIIETO HAaC (PU3HIECKOTO MHpA MOCTY-
naTelbHBIM IBUKEHHUEM BO BPEMEHH.

HexoTtopbie Morii ObI yCMOTPETh B TOI00HBIX 3aMEUAHUSIX H3PSTHYO JOJTFO0 OSCITIOYBEHHOTO
«(unocodcTBoBaHUDY — M X OOBUHEHUS, KOHEYHO K€, ObLIH ObI cripaBeAuBbl. Kak MOXKHO
«OMMOATHCS» OTHOCUTEITLHO TOTO, YTO ThI ICHCTBUTEIILHO BOCTIPHHUMAEIITL? SICHO, 9TO OLTYIIICHUS —
370 (110 onpedeneHuio) To, YTO HETIOCPECTBEHHO OCO3HAETCS; TOITOMY OHU IPOCTO HE MOTYT OBITh
«HENpaBWIHLHBIMIWY». TeM He MeHee, 5 yMato, 94TO, Ha CaMOM JIeJIe, MbI BCE-TaKH «0uubaemcsiy, Korua
BOCIIPUHUMAEM BpeMs, KaK JBIKYIIEeCs BIiepe]] — HECMOTPS Ha HEeaJIeKBATHOCTh JOCTYITHBIX MHE
SI3BIKOBBIX CPEJICTB ISl OTIMCAHUE MOCTO YOCXKIICHHS; ¥ UTO CYIIECTBYIOT CBHICTCIIHCTBA,
MOATBEP>KAAIOIINE CIIPABEITUBOCTh Takol rumnote3bl (cM. Yepunann [1984]).

HckmounTenbHO spKUM nipuMepoM (cMm. ¢. 342) siBsiercst ciocoOHOCTh MoliapTa «0XBaThIBaTh
€IMHBIM B3TJISIZIOM» BCIO MY3bIKAJIbHYI0 KOMIIO3HUIIHIO, TAXKE KOTa «OHA OBIBACT TOBOJILHO ITTMHHOW.
Ncxons w3 onmcanust camoro MormapTa, MOXKHO MPEIIOI0KHTE, YTO STOT «B3TJIS OXBATHIBAJ BCE
CYIIIECTBEHHBIEC CTOPOHBI IPOM3BENICHUSI — U UTO, TEM HE MEHee, MHTEpBal BpeMeHH (B OOBIYHOM
(U3MUECKOM CMBICIIE), HEOOXOUMBIHN JIJIS ITOT00HOTO CO3HATEIIHLHOTO BOCTIPHUSITHSL KOMITO3HIIHHY,
OKa3bIBAJICS 3aBEOMO KOpOYEe TOT0, KOTOPBIH MoTpedoBasics Obl A ee ucromHeHus. KTo-to moxer
CUHUTATh, YTO BCE BOCIPHHUMAIIOCH COBCEM TIO-Ipyromy, 1 MomapT «BHIE cBoe Oy/yIiee
npou3BeieHre B (hopMe MPOCTPAHCTBEHHO-PACIIPeAeIeHHBIX 00pa30B WM, TOMYCTUM, TOTOBOM
MY3BIKATBHOW TApTUTYPhL. HO M JUIsT BHUMATEIEHOTO MTPOYTCHUS MTAPTHTYPHI TAKHUX Pa3MepOB
HEOOXOAUMO JIOBOJILHO MHOTO BPEMEHU — U, K TOMY e, 51 CHJIbHO COMHEBAIOCh B TOM, YTO UCXOIHOE
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BOCIIpUsiTHE MOLIApTOM CBOEH KOMITO3UIIMU MOTJIO IIPUHUMATh YKa3aHHY0 (hopMy (MHAYe OH ObI
HaBepHsKa 00 3ToM ckazai!). O0pa3HOe BOCTIPHUATHE KaXeTcst 00Jiee BEPOSTHBIM; OJTHAKO, (KaK 1 B
6OJIBH_H/IHCTBC CJIy4acB BU3yAJIM3allii B MATCMATHUKC, C KOTOPBIMU S JIMYHO CTEUIKI/IBaJICSI) s CUJIBHO CO-
MHEBAIOCh, YTO B CO3HAHUU MolapTa MOT COBEPIIATHCS IPSIMO TTEPEBOJT MY3bIKH Ha SI3BIK 3pUTEITBHBIX
00pa3oB. MHe KaXXeTcs, YTO MH-TePIPETUPOBATh «B3IIIS» MolapTa MpaBUIIbHEE BCETO C YHUCTO
MY3bIKA/IbHOU TOYKH 3PEHHS, C YeTKUM BPEMEHHBIM pacipe/ieiieHHeM, KOTOPOe OOBIMHO BO3HHUKAET TPH
NPOCITYIIMBaHUY (WJIM UCTIOJTHEHUH) MY3bIKAJIbHOTO IPOU3BEAeHN. Benb My3bIka COCTOUT U3 3BYKOB,
BOCIIPOHM3BENICHUE KOTOPHIX TPeOYeT OMPEACIICHHOTO BPEMEHH — 6peMeHl, KOTOPOE, CO CIIOB CAMOTO
Morapra, «...[I03BOJISIET MOE BOOOPaKECHHEY.

[Mocymmaiite yetpipexdacTHyo (Gyry U3 nocnemHero pasaena Mcxyccmea gpyeu Y. C. baxa. 3HaTokn
baxa He MOT'yT He IepeXHMBaTh CTPECC, KOTIa My3bIKa OCTAHABIIUBACTCS TIOCIIE JACCATH MUHYT
3BYUYaHUs, Cpa3y ke MOCie BCTYIUICHUS TPEThei TeMbl. KaxkeTcs, 4T0 KOMITO3HIINS KaKHM-TO 00pa3omM
BCE €IIIE CYIIECTBYET «TaM, BOBHE» — IPOCTO ceiuac OHa BHE3AIHO 3aMepiia. bax moKuHyI 3TOT MHp,
HE YCIIeB 3aKOHYUTH CBOIO pa0OTy M HE OCTABUB HAM HH €MHOTO HaMEKa Ha TO, KaK OH HaMepPEeBaJICS
NPOJIOILKUTH ee. OTHaKO, OHa HAYMHAETCS C TAKOW YBEPEHHOCTHIO U OECCIIOPHBIM MAaCTEPCTBOM, UTO
HEBO3MOXKHO TIPEJICTaBUTH ceOe, uToObI y baxa B TO BpeMst He ObLIO SICHOTO TIPEICTABIICHUSI O BCEX
KJTFOYEBBIX MOMEHTaX CBOETo Oy yIiero npou3sseneHus. Hy)kHo 11 eMy ObUTO MBICIICHHO HCIIOJIHSITh
KOMITO3UIIUIO B OOBIYHOM TEMIIC, Ka)KI[I)II\/JI pas3 «IpourpeiBas» €€ 3aHOBO IO MCPC BOSHUKHOBCHUS HO-
BBIX MJICH U Pa3lIMYHBIX IONPaBOK? Sl HE MOTy ceOe MPeACTaBUTh, YTO 3TO MPOUCXOIAMIIO TAKUM
obpazom. Kak u Mormapt, oH 1ofbkeH ObLT MPEICTaBIATh cebe paboTy LIEIMKOM, CBS3bIBasI B TOJIOBE
BOCIIMHO KaK €€ CIIOKHEHIITYIO CTPYKTYPY, TaK 1 MHOTOUYHCIICHHBIE 3aMBICIOBATHIC YKPAIIICHUSI — BCE TO,
0e3 yero He MbICIUMO co3zianue ¢yr. [Ipu ToM, 9TO U BpeMEHHbBIE XapaKTEPHUCTUKN MY3bIKH BaYKHBI
HHKaK He MeHbIIe. 1100 Kak My3bIka MOXKET OCTAaBaThCsl MY3bIKOM, €CITH OHA HE UCTIOHSCTCS «B
pealbHOM BpeMEHN»?.

Poxnenue 3amplcia poMaHa Wik HCTOPUU MOYKHO ObLITO ObI pacCMaTpUBaTh Kak aHAJIOTMYHbIIH
(XOTs1, Ha IEPBBIN B3I, U MEHEE HEMOCTIKUMBIH) rpotiecc. OXBaTbIBas BHyTPEHHUM B30POM BCHO
KU3Hb NIEPCOHAXKA, HEOOXOIUMO MPOAYMBIBATh Pa3IMUHbIE COOBITHS, KOTOPBIE aBTOP, KK KKETCS,
MPOCTO HE CMOXKET BCTABUTH B CIOXKET, HE IPOUTPAB MPEIBAPUTENBHO B «pealbHOM BpeMeHn». OJHaKo
3TO JAJIEKO He Bcerzia Heo0XxoauMo. [laxke COXpaHUBILMECS B ITaMSITH BIIEYATIICHUS OT JIMYHO
HEPEKUTHIX COOBITUIM OKA3bIBAIOTCSI HACTOIBKO «CHKATBIMI», UTO X MOXKHO MBICJIEHHO «TI€PEKUTDHY
BHOBb 34 JIOJIA CEKYH/Ib!!

Bumumo, cytiectByeT onpeziesieHHoe (M IPU TOM 3HAUUTENIBHOE) CXOJICTBO MEXKTy COUMHEHUEM
MY3bIKM U MaTEMaTU4YECKUM MBIIIIIEHUEM. MHOTHE, BEPOSTHO, YBEPEHBL, YTO MATEMATHYECKOE
JIOKA3aTeNbCTBO CTPOUTCS B BUJIE LIETIOUKH MOCIIEIOBATENBHBIX YTBEPIKACHUH, T1€ KaX /bl 11ar BEITEKAET
u3 npenpiymiero. Ho, Ha camoM fiene, 3aMblcel JOKa3aTeabCcTBa e/1Ba JIM KOTAa BOSHUKAET MOA0OHBIM
obpazom. OO1ee pecTaBICHIE U JINIIh HHTYUTHBHO TIOHATHOE KOHIICNITYAIIbHOE COJIEPIKaHUE — BOT
YTO B JISUCTBUTEILHOCTH HEOOXOJMMO ISl IIOCTPOCHUSI MaTEMAaTHUECKOI'0 JI0KA3aTeNbCTBa; U 3TO e/IBa
JI1 MOYKHO COOTHECTH C TEM BPEMEHEM, KOTOPOE MOTPeOOBaIOCh Obl B TAJIbHEUIIIEM JUIS €TO ITOJIHOTO
IIOCJIEIOBATENILHOTO U3JI0KEHHS.

INpeamnonoxxum gasnee, YTO MBI AOMYCKaeM OTCYTCTBHE COOTBETCTBHS MEXKITy BHYTPEHHEH IIKaJIOH
BPEMEHH HAIIIer0 CO3HAHMS — C OJTHOW CTOPOHBI, M TCUCHUEM BPEMEHH B OKPY’KaIOILIEM HaC
¢uznueckom mupe — ¢ apyroil. He prckyeM Jiu Mbl IpHU 3TOM CTOJIKHYTBCS € TapaoKCcoM?
[Ipenmnonox)um K TOMy e, 4TO B TIPUPOE HAIIMX CO3HATEIBHBIX ACHCTBUI 3aI05KEHO YTO-TO
HEYJIOBUMO TEJICOJIOTMYECKOE, TIO3BOJIAIONIEE Oy IyIIM BIIEUaTJICHUSM OT JEHCTBUS B IIPOIIIIOM
OKa3bIBaTh BIMSHUE HA CaMO 3TO JeHCTBHE. SICHO, YTO 970 MOTJIO0 OBl IPUBECTH HAC K IIPOTUBOPEUHIO,
10/I00HOMY NapaIOKCATBHBIM CIIECTBUSIM U3 TIPEATIONOKEHHS O BO3MOKHOCTH PACIIPOCTPAHEHUS
CHTHAJIA CO CKOPOCTHIO, TIPEBBIIIAIOIIEH CKOPOCTH CBETA, KOTOPOE MBI PACCMaTPUBAIN — M COBEPILICHHO
000CHOBAHHO OTBEPIJIM — B KOHIIE I1aBbl 5 (cM. c. 175). S cuuraro, 4T0 HUKAKOro mapajoKca 3/1eCh
OBITH He TOJIDKHO — KaK 9TO HEIMOCPEICTBEHHO CIIEAYET U3 MOHMX YTBEPIKIICHHH, KaCArOIIUXCSI CAMOTO
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HIOHATHSI CO3HAHUS U €r0 BO3MOXHOCTEN. Eciy BbI MOMHUTE, 1 BBLABUT AN IIPEAIIOIOKEHUE O TOM, UYTO
CO3HaHUe, B CYIIIHOCTH, €CTh CIIOCOOHOCTh «BHUJIETHY HETIPENIOKHYIO UCTUHY; U YTO OHO MOYKET
NPENICTABISATh COO0M CBOEOOPa3HbIN KOHTAKT C MUPOM HJICANIbHBIX MaTeMaTHyeckux uaei [Inarona;
Hanowmmnto, uto mup [lnaTona cam mmo cebe nveeT BHEBpeMeHHY0 Tipupoy. Bocrpustue nctunb! [1na-
TOHA HE HeCeT MOUIMHHONW MH(POPMAIIMU — UMes B BUILy TEXHHUYECKHIA aCTIeKT MOHTHUS
«uH(pOpMaIMNY, CBA3aHHBIM C BO3SMOXKHOCTBIO €€ Tepe/iaun; TaK YTo, Ha CAaMOM Jiefie, He OyIeT HUKaKoro
NPOTHBOPEUUS JaXKe B TOM CIIy4ae, ecii Obl TOJJOOHOE CO3HATENBHOE BOCIIPUSITHE PACTIPOCTPAHSIIOCH
0o0paTHO BO BpeMeHH!

Ho nmaske ecim MbI COTJIACUMCSI C TEM, YTO CO3HAHUE CBSI3aHHO CO BPEMEHEM TaKUM TPHYYUTUBBIM
00pa3oM — H 9TO OJraroapst CO3HAHMIO POMCXOAUT CBOETO POJia KOHTAKT MEXKITy HAIIMM (PH3UYECKAM
MHPOM U OIPE/ICIICHHON BHEBPEMEHHOM CYITHOCTHIO — KaK TOr/Ia ObITh ¢ PU3NUECKH 00YCIIOBJICHHBIM U
YIIOPSIOYCHHBIM BO BPEMEHH JICHCTBIEM MaTepHaTbHOTO Mo3ra? 11 CHOBa MBI, IO-BUTUMOMY, BBIHYKIIC-
HBI OTBOJIUTH CO3HAHHIO POJIb MPOCTOTO «3PHUTEIISD — B IPOTUBHOM CIIy4ac HaM MPUIETCS TaK WA
WHAYe MOTaCOBBIBATh (PM3UIECKHE 3aKOHBI, YTOOBI HE HAPYIIIUTH €CTECTBEHHOE PA3BUTHE COOBITHIA.
OnHako s Bce e omcmauéaio akTUBHYIO POJIb CO3HAHUS, KOTOPasi TaeT eMy IPEUMYIIIECTBO B XOJI€
€CTeCTBEHHOT0 0TOOpa. OTBET HA ATY TUIIEMMY, KaK MHE Ka)KETCSI, MOXKET 3aKJIF0YaThCS B TOM CTPAaHHOM
criocobe, kak oypkHa AeiictBoBathk [TKTT, pasperias KOHPIMKT MKy ABYMSI KBAHTOBO-MEXaHUUSCKUMU
nporeaypamu U u R (cm. c. 286, 297).

Bcnomuum o npo0nemax co BpeMeHeM, KOTOpbIe BO3HUKAIIU B pe3yJIbTaTe HAILIMX MOMBITOK
coryacoBath R-mporienypy co (crenuaibHoi) Teoprel OTHOCUTEIBHOCTH (TJIaBkl 6, 8, c. 232, 301).
ITpu onucanuu 3TOM MpOLEAypbl B OOBIMHBIX POCTPAHCTBEHHO-BPEMEHHBIX TEPMHHAX OHA, KAXKETCS,
BOOOIIIE TePSIET BCAKUI CMBICI. PaccMOTpM KBaHTOBOE COCTOSIHUE TTaphl yacTull. Kak mpaBuino, Takoe
COCTOSTHUE JI0JDKHO OBITh Koppenuposantvim (T. €. OUCHIBATHCA He TIPOCTBIM BblpaskenueM ['W> [y>. rie
KX 13 comMHOXuTesnen [W> u [y> ommceiBaeT TOIBKO OJIHY YaCTHILy, HO TIPEJCTABIISET COOOM
cymmy Buga [W)y>.+a|p> +... +|g|o>). Torna HabmroeHne 3a OJHOM U3 YaCTHUI] OKKET Ha APYTYIO
HEJIOKAJIFHOE BO3JICHCTBHE, KOTOPOE HE MOYKET OBITH OIMMCAHO B OOBIYHBIX MPOCTPAHCTBEHHO-BPEMEHHBIX
TEPMHUHAX, COTJIACYIOIIMXCS CO crienuaabHoi Teopueit otHocutenbHocTH (DI1P; addext DitHurreiina—
[Nomonbckoro—Po3ena). [TogoOHbIe HemoKanbHBIE (D PEKTH JOHKHBI HESIBHBIM 00pa30M IPHCYTCTBOBATh
B [PE/UIOKEHHOM MHOIO «KBa3HKPUCTAJUTMYECKOM aHATOTHH I pOCTa M COKPAILEHUs ICHIPHUTOB.

[Ton «HaOmoeHrEM» 1 3/1eCh TIOHMMAIO YCHUIJICHHE ICHCTBUS KaXKI0i HAOII01aeMOI YaCTHIIBI 110
TeX MOop, OKA HE JOCTUTAETCS HEKUI YPOBEHb, COOTBETCTBYIOIINM, HAIIPUMED, «OAHOTPABUTOHHOMY
kputeputo» B pamkax I[IKTI. B 6onee «cranmapTHOI» TEPMUHOJIOTUN «HAOIIOICHNUE» — 3TO KpaiiHe
HEYETKO OMpeIeIEHHOE MOHATHUE; U, COTJIACUTECH, TPYAHO ceOe MPe/ICTaBUTh, KaK MOXKHO HAUYMHAThH
TEOPETHYECKUE UCCIIEI0BaHNS B 00J1aCTH KBAHTO-BOMEXaHMYECKOT'O OMUCAHUs pabOThl MO3ra, €Ciu
MPUXOJIUTCS CYUTATHCS C HEOOXOAMMOCTBIO pacCMaTPUBATh MO3T B KA4eCTBE 00BEKTa, KOTOPBIIA
TIOCTOSTHHO «HAOTI0/IaeT caM ceOsD»!

Most coOcTBeHHas ujes 3aKiodaeTcs B ToM, uto koHuenuus [IKTI, HanpoTus, fomkHa AaTh HAM
00vekmuHyo HGU3MIECKYIO TEOPHIO PeTKIINH BEKTOpa cocTostHUS (R-Tiporieryper), KOTopast HUKaK He
OyJleT 3aBUCETh OT HAIIero B3IUIs/1a HAa CO3HAHKE. Y HAac MOKa HET TaKoi TeopuH, HO, IO KpaiiHeil mepe,
MOYKHO OBITh YBEPEHHBIM, UTO €€ CO3aTeH He Oy/IyT CIIOTHIKATHCS O (yHIaMEHTAILHBIC BOIIPOCHI,
CBSI3aHHBIE C TOYHBIM OIPEEIICHUEM CO3HAHMSA!

S nonararo, 4To UIMEHHO nociae oTKpbITHs Teopuu IIKTI' y Hac B KOHIIE KOHIIOB IIOSIBUTCS
BO3MO’KHOCTb OIMCAHUSI C €€ OMOIIBIO (heHOMeHa co3HaHMs. Boob1ie roBopsl, i CKJIOHEH CUUTATh,
yT0 anpuopH npeanosiaraemelie cBoiictBa [IKTI okaxkyTcst Ha camom Jiene ere MeHee YI00HBIMH TS MX
aJIEKBATHOTO OMUCAHHUS B OOBIYHBIX TPOCTPAHCTBEHHO-BPEMEHHBIX TEPMUHAX, YEM YTIOMSHYTHIE BbIIIE
3arasiounsble sBreHus JI1P B cucreme aByx yactuil. Eciu s npaB, U co3HaHME HANIPSIMYIO CBSI3aHO C
oyayeit Teopueii [IKTT, To nuib ¢ GOMBIION HATSHKKON HAM yIacTcs IPUMEHUTh K HEMY Hallll
IIPUBBIYHBIE TPOCTPAHCTBEHHO-BPEMEHHBIE OIIMCAHUS.
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3akiiloueHue: TOYKA 3peHus pedeHKa

B sT0Mi KHUTE 51 TPUBENT MHOKECTBO JJOBOAOB, MPU3BAHHBIX MMOKA3aTh HECOCTOATEIBHOCTh TOUKH
3peHHsI — KaK BBISICHACTCSI, OJTHOM M3 HanboJIee pacipoCTpaHEHHBIX B COBPEMEHHOM (huitocopm —
COIJIaCHO KOTOPOM Hallle MBIIIICHHE & OCHOBE CBOEH UACHTUYHO ACUCTBUIO OYEHD CII0KHOTO
KomrbioTepa. Korza B SsBHOM BUJIE ieNaeTcs MPEANOIoKEHHE O TOM, YTO MPOCTOE BHIIIOJHEHUE
aJTOPUTMa MOXKET MPUBECTU K BOZHUKHOBEHUIO OCO3HAHHO20 B0CHPUAMUSL, TO UCTIONIB3YETCS TEPMHU-
HOJIOTHs KOHIeTnu «cuibHOTo MY Cepna. B npyrue TepMuHbI (Takue, Kak «(yHKITMOHATTI3M)))
Moj[4ac BKIIAABIBAIOT 00JIee IIUPOKUI CMBICTL.

HekoTtopele ynTaTenu, BO3MOKHO, C CAMOT0 Havasla CYUTAIN «CTOPOHHUKOB CriibHOrO M)
33KOH‘-I€HHOI>1 I[QpCBGHH.IHHOfI! PasBe HC «O4YCBUIHO», UTO OGI:I‘-IHBIC BBIYUCJICHUA HC MOl"yT BbI3BAaThb
YIOBOJIGCTBHE WM IPUIMHUTE 00JIb; YTO OHU HE CITIOCOOHBI IIOHUMATh TT0J3UI0, HACTAXKIATHCS
KpacoToii BedepHero He0a MIM Marueil 3ByKOB; YTO OHU HE MOTYT HaJeAThCs, TIOOUTh WIH
OTYAMBATHCS; YTO Y HUX HE MOYKET BO3HUKHYTh HACTOSIIEH HE3aBUCHMOM 1IEJIN CYIIIECTBOBAHUS?
OpHako Hayka, KaKeTCsl, 3aCTaBJISIET HAC MOBEPUTH B TO, YTO BCE MbI — MPOCTO HUYTOKHBIE YACTHUKI
MUPA, TMTOTHOCTHIO YIPABISIEMOTO (ITyCTh J1a)Ke TOJIBKO BEPOSATHOCTHO) OYE€Hb TOYHBIMH MaTe-
MaTHYECKUMH 3aKOHaMH. PaBHO Kak W HaIll MO3T, KOTOPBIH, Ka3aJ0Ch Obl, KOHTPOJIUPYET BCE HAIIN
JICHCTBUSA, HO, B CBOIO OYEPE/Ib, TOUHO TAKXKE TMOTUMHSIOTCS TEM JK€ CaMbIM 3akoHaM. Bo3Hukaet
OIJ_IYIJ_IGHI/IQ, YTO BCH OTa CKOOpI[I/IHI/IpOBaHHaH (1)I/I3I/I‘-IGCKaH AKTUBHOCTH ABJIICTCA, HA CaMOM JICJIC,
HUYEM WHBIM, KaK BBIMTOJIHEHHEM HEKOTOPOTO BCEOOBEMITIOIIETO (BO3MOXKHO, TIO CBOSH IPUPOIE
BepOSITHOCTHOI‘ 0) BBIYUCIIUTCIIBHOI'O HpOI.[GCCEl — H, CJICA0BATCIbHO, HAIIl MO3I' 1 HAIIl pa3yM Hy)KHO pac—
CMaTpUBaTh UCKIFOUUTEIBHO B TEPMUHAX TAKOTO BBHIYUCIICHUS. MOXKET OBbITh, KOT/Ia CTETIEHb CJIOKHOCTH
MOJJOOHOTO AITOPUTMA CTAHOBUTCS YPE3BBIUAHO BHICOKOM, OH MIPHOOPETAET TE MOITHUECKHUE HITH
CyOBEKTHBHBIC KA4eCTBa, KOTOPHIE MbI IPUBBIKIIM ACCOIUUPOBATH C MIOHATHEM «pa3ym». OHaKO
pr,Z[HO I/I36aBI/ITbC$I OT HABA34YHUBOI'O OH_[yH_IeHI/I}I, YyTO B TElKOfI KapTI/IHC BCEraa 6yneT YEro-TO HE XBaTaTh.

B cBoMX paccyxkneHusx s mbITaJICsl HAWTH 000CHOBAaHUE CBOSH YBEPEHHOCTH B TOM, UTO U
BIIPaBAY JOJKHO OBITh HEYTO BaYKHOE U CYIIECTBEHHOE, OCTAOIIEECs 32 paMKaMH JTF000i
((MFOpHTMH‘ICCKOﬁ» KapTHUHBI MUpa. Tewm ne MCHCC, A MO-TNPCIKHEMY CBA3bIBAIO CBOM HAJICKIbI HA
pa3rajky TaiHbl pa3yma ¢ HAyKOH B LI€JIOM, 1 MAaTEMAaTUKOW B YaCTHOCTH. 3/1€Ch BOBHUKAET OUEBHUIHAS
JMJIEMMa — OJIHAKO, 5 CTapaJiCsl [I0Ka3aTh, YTO U3 3TOM CUTYallUH eCnb COBEPILLEHHO €CTECTBEHHbIN
BbIX0/. CBOWCTBO BBIYMCIMMOCTH — HE TO K€ CaMOe, YTO MaTeMaTu4ecKas TOUHOCTb. CKOJIBKO TalHBI U
KpacoThbl B TOUHOM MaTemMaTtudeckoM mupe [1narona — a Benb OosbIIas HEMO3HAHHAS YacTh STOr0 MUPa
CBsI3aHa C MOHATUSMU, KOTOPbIE HAXOISATCS 3a MpeieNiaMy TOM CPaBHUTEIILHO HEOOJBIIION €ro YacTH, T1e
pacnoararoTCAa aropuTMbl U BEIYUCIICHUA.

Co3HaHne MPEACTABIISACTCA MHE TAKUM BaKHBIM SIBJICHUEM, YTO 51 IIPOCTO HE MOT'Y ITIOBCPUTH B
BO3MOXXHOCTB €T'0 «cnyqaﬁHoro» BO3HHMKHOBCHHA B PE3YJILTATC CKOJIb YTOAHO CIIOKHBIX BBIUHCIICHHIA.
Benp umenno 6naroz[ap;1 €MY MBI MOKEM I'OBOPUTH O CaMOM CYIICCTBOBAHUA BCEJICHHOM. HeKOTOpLIC
CHHUTAIOT, YTO BCCIICHHAA, 3aKOHBI KOTOpOfI HC JOITYCKarOT 3apOXXACHUC CO3HAHUAA, BOO6HIC HEC ABJISICTCA
BCeJIEHHOI. 5] OBl JaXKC CKa3ajl, YTO BCC MAaTCMAaTHYCCKUC OITMCaHUA BCCHCHHOﬁ, KOTOPBIC 10 CHUX TTOP
ObUIH CACJIIaHbI, HC JOJIKHBI YIOBJIICTBOPATE 3TOMY KPUTCPHUIO. ToapKO CO3HAHKE MOIJIO BBI3BATh
MpeanojaaracMyro «TeOpeTUICCKYH0» BCCICHHYIO K JKH3HU!

Hexkotopsbie 10BOIbI, MPUBEICHHBIE MHOM B 3THUX TJIaBaX, MOTYT MOKA3aThCsl YEPECUYP CIIOKHBIMU
JUIsl IOHUMAaHUS, APYTUE MPEACTABIISIFOTCS CITUIIIKOM CIIOPHBIMU — XOTSI, TIO-MOEMY, HEMAJIO 37IECh U
TaKuX, KOTOPbIE, HAOOOPOT, HUKAK HEJb3s1 OCTaBUTh O€3 BHUMaHMA. TeM He MeHee, 3a BCEMU 3TUMHU
TEXHUUECKUMH PACCYKICHUSIMH CTOUT OTHO — OIIYIICHHE «OYEBUAHOCTI TIPEIIOIOKEHHUS O TOM, YTO
pasyM, HaJIeTICHHBIN CO3HAHUeM, TIPOCTO HE MOJKET paboTaTh MO00HO KOMIIBIOTEPY, HECMOTPS HA
ATOPUTMHUYECKYTO TIPUPOY MHOTHUX COCTABIISIIONIUX HAIlle YMCTBEHHOM AESTEIbHOCTH.

3TO TOT THIT OUYEBUAHOCTH, KOTOPBIN TOCTYTIEH U peOEHKY — XOTSI CO BPEMEHEM 3TOT PEOCHOK,
CTaB YK€ B3pOCIIbIM, OyIET BBIHYKJIEH IOBEPUTD B TO, UTO OYEBH/IHBIE IIPOOJIEMBI — 3TO «HE MPOOIEMBD»,
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YTO OHU MOT'YT OBITh CBEJICHBI Ha HET P IMOMOIIIM THIATEIIHHO NOA00PaHHBIX pacCy K ICHUN 1
yJIauHbIX OIpesiesieHnH. JleT MHor1a SICHO BUIIT MHOTHE BEILU, KOTOpPbIE B O0JIee 3pelible TOAbl Teps-
IOT JUIL HUX CBOIO OYEBUTHOCTH. MBI 4acTo 3a0bIBAEM YyBCTBO BOCXHMIIIEHHUS, KOTOPOE MBI HCIIBITHIBAIIN B
JIETCTBE, KOT/1a BIIOCJICICTBUM Ha HAILM IUIEYH JIOKUTCS IPY3 MOBCEIHEBHBIX 3a00T «MHUPA B3POCIBIX).
Jletn He OosiTCS 331aBaTh CaMble 3JIEMEHTapHbIE BOIPOCHI U3 YKCIIA TEX, KOTOPBIE HaM, B3POCIIbIM,
3a/1aBaTh YK€ «CTBIIHO». YTO NPOUCXOIUT € KaXKIbIM U3 IIOTOKOB HAIIETO CO3HAHMSA IOCIIE CMEPTH; TIE
OBbUTO CO3HAHME JI0 HAILIETO POXKICHHUS; MOTJIN OBl MBI CTaTh, WM YK€ ObUIH, KEM-TO €I1I¢; T0YEMY MBI
BOOOILE BOCTIPMHIMAEM MUP; IIOYEMY MBI 37IECh; U [I0YEMY, B KOHIIE KOHIIOB, €CTh TaKasl BCEIICHHAs], B
KOTOPOM MBI MO>KEM CYIIIECTBOBATh? DTO 3araJiku, KOTOpbIE /MMEIOT OOBIKHOBEHNE BO3HUKATH B MOMEHT
npoOyKIEHHUsI CIIOCOOHOCTH OCO3HABATH B KAXJIOM U3 HAC — U, HECOMHEHHO, C IIEPBbIMU MPOOIECKaMHU
HOAJIMHHOTO CAMOCO3HAHUS B JIFOOOM >KMBOM CYILIECTBE.

S] TOMHIO CBOM COOCTBEHHBIE IOIBITKA paspCuinTb AJid ce0sI MHOTHE U3 DTHUX 3araJok, Kkoraa s
Ob1 pebenkoM. JlomycTrm, Jymai s, MO€ CO3HaHHWE UMEET BO3MOKHOCTh BHE3AITHO TOMEHSATHCS C
YBUM-TO APYTUM — KaK B TAKOM CITy4ae sl MOTY OBbITh YBEPEH, UTO HEUTO MOJOOHOE YKE HE MPOU3O0IILIO
CO MHOM paHbIIIe, IPEJIIoIarasi, YT0 KaK/IbIi YEIIOBEK XPaHHUT B MAMSITH TOJIBKO TO, YTO OTHOCHTCS K
HeMy JinaHO? Kak st Mor ObI TOT1a OOBSICHUTB TaKOH OIBIT «0OMeHa» KoMy-To ee? i Bce 310
BOOOIIIE HE NMEET HUKAKOTO CMbICIa? A 4TO €CIIH S MPOCTO MPOXKUBAIO TE JKE CaMBIE IECSTh MHHYT
JKHN3HU CHOBA U CHOBA — U Ka)KI[BIfI pa3 ¢ OTHUMHU U TEMHU KC BIIeYaTICHUIMHU? MOKeT 6I>ITI), JJIA
MEHS «CYyIIECTBYET» TOJBbKO HacTosiee? MoKeT ObITh, «5»» 3aBTPAIIHETO WM BUSPAIIHETO JHSI — 3TO B
HeﬁCTBHTGHBHOCTH COBCPUHICHHO MHAA JIMYHOCTH C HC3aBUCHUMbIM co3HanuemM? Moxer 6I)ITL, s1 Ha Ca-
MOM JIEJIe JKHBY «33/I0M Harepem» Bo BpeMeHH, 1 Mot [I0TOk co3HaHuMs HampaBiieH B MPOIILIOE, TaK YTO
MOSI TTaMSITh TOBOPHT HE O TOM, UTO YXKE APOU30ULLIO CO MHOM, HO O TOM, UTO €IIIe TOJIBKO Q0IHCHO
NpoU30LIMU — W HETIPUSITHOCTH B IIIKOJIE €IIe BIIEPEIN H, K COKAJICHHIO, yKe He 3a ropamu? EcTh n
BOOOIIIE Kakoe-HUOY b 3HAYMMOE Pa3Inuie MEeXIY MakKuM i OOBIYHBIM TEYEHHEM BPEMEHH, KOTOPOE
TIO3BOJIMJIO OBI CUUTATh OJTHO U3 HUX «IIPABHIIBHBIMY, a BTOpoe — HeT? J{71s Toro, 4To0B METh
MNPUHOUIHAIBHYIO BO3MOKHOCTD IOJTy4YaTh OTBCTHI HA HO)IO6HBIC BOITPOCHI, HGO6XOIH/IM3 TCOpHA
co3Hanus. Ho kak MOXKHO 1aske HayuHams OOBSICHATD CYIIHOCTh TaKUX MPOOJIEM TOMY, KTO caM He
o0JaiaeT co3HaHUEM?..
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IIpumeyanus

1. Kak mb1 Buenu B riaBe 4 (c. 10S), mpoBepka CripaBeJTMBOCTH JTI0KA3aTeIbCTBA B (hopMalIb-
HOI1 cHCTeMe BCeria IMeeT alrOpUTMHYECKHi Xxapaktep. M Hao60poT, J1i000i anropuTM, KOTOPBIHA
II03BOJISIET MOJTy4aTh MaTEMaTUYECKN UCTUHHBIE YTBEPKACHNUS, BCEI1a MOXKHO JJOOABUTH B CUCTEMY
aKCHMOM U IPaBUJI BBIBO/Ia OOBIYHOM JIOTUKH («IPEAUKATHOTO UCUYUCICHHS» ), TEM CaMbIM CO3/1aBast
HOBYIO (DOpMaJIbHYIO CUCTEMY BBIBEJCHUSI MATEMAaTUUECKUX UCTHH.

2. HekoTopsIxX unTarenei MoXeT OECIIOKOUTD TOT (DakKT, YTO B Cpelie MATEMAaTUKOB JICHCTBUTENb
HO CYHIECTBYIOT Pa3JIMYHbIC TOUKH 3PCHHUS.
Benomuum paccyxieHust, IpuBeIcHHbIE B IT1aBe 4. OTHaKO UMEIOIIMECS pa3HOIVIACHS HE TaK
Ba)KHBI J1s1 Hac. OHM OTHOCSTCS TOJIBKO K B BBICILIEH CTETIEHH aOCTPAaKTHBIM BOIIPOCaM,
KaCalOIIUMCS] OYEHb OOJIBILINX MHOXKECTB, B TO BPEMS KaK MbI BIIOJIHE MOYKEM OTPaHUUMTHCS
YTBEPIKICHUSIMH aprU(PMETHUECKOT0 XapakTepa (C KOHEUHBIM YMCIIOM KBAaHTOPOB CYILIECTBOBAHUS U
BCEOOIIHOCTH) M IPUMEHUTH JTalIbHENIINe paccyxieHus. (Bo3MoxHO, 3ech JOMyIIEHO HEKOTOpOoe
NpeyBeNMYCHUE, TOCKOJIBKY MPUHINT PeIIEKCHN, OTHOCSIIUIACS K OECKOHEUHBIM MHOKECTBAM, MOJKET
MHOTJIa MCIIOJIb30BaThCA JUIS BBIBOJIA YTBEPIKACHUH B apupmeTHke.) UTo kacaeTcs kpaiiHe
JOTMaTUYHOT'O U HE JKEJIAIOIEro cornamarkes ¢ ['enenem opmanucra, [uis KOTOPOro Takas BeIllb, Kak
MaTeMaTH4ecKasi NICTHHA, BOOOILE He cywecmayem, TO s ero OyJly IPOCTO-HAPOCTO UTHOPUPOBATS,
MIOCKOJIbKY OH SIBHO HE 00JIaJJa€T CIOCOOHOCTHIO MHTYUTUBHOIO TOHUMAaHUsI UCTUHBI, KOTOPOI
MIOCBSIIECHBI HAIlIU paccy>KacHus !

KoneuHno, matematuku uHorAa AomyckaroT ommnoku. Kaxercs, cam ThrOpUHT cunTal, 4To
UMEHHO 9710 1 €CTh «Ia3eikay, KOTopas MO3BOJIET 00OUTH apryMEHTHI I'€/IeIEBCKOrO TUIIA B MOJIb3Y
TOTO, YTO YEJIOBEUECKOE MBIIIJICHHUE CYIIIECTBEHHO HEaIrOpuTMUYHO. Ho JIUHO MHE KaskeTcst
HEBEPOSTHBIM, YTO CBOMCTBO JIFOJIEH OIIMOAThCs KAKUM-THO0 00pa3oM CBA3aHO € HallelH CIIOCOOHOCTBIO
K ripo3penrsM! (Mexmy IpourM, eeHepamopbl CITy9ailHbIX YHCET MOTYT OBITh YCIIEIITHO PeaTi30BaHbI
IPY IOMOILH JITOPUTMOB. )

3. TepmuH «uepHas AbIpa» BOLIET BO BceoOllee yroTpeOiIeHre MHOTO Mo3Xe, okosto 1968 rona
(raBHBIM 00pa3oM OJiarojiapsi MPOPOUYECKUM UAEsIM aMepuKaHckoro gusnka /xona A. Yunepa).

4. MHe Ka)XeTcsl, 4TO MOTPEOHOCTh JKUBOTHBIX BO CHE, BO BPEMsI KOTOPOTO OHU WHOT/A U~
0am cHwl (Kak 3TO ObIBaET 4aCTO 3aMETHO Y CO0AK), MOXKET CITY>KUTh CBUAETEIHCTBOM TOTO,
YTO OHH, BIIOJTHE BEPOSITHO, HAJICJICHBI cO3HaHMEM. 100 pa3HUIIa MKy CHOM O¢3 CHOBHJIC
HHI U CHOM CO CHOBHJICHUSIMH, TI0-BUIIMOMY,BO MHOTOM OTIPENICIISICTCS KaK pa3 HaTMIueM
CO3HAHUS.

5. B cilIy4dac CHCHH&HBHOP’I NN 0611_[6171 TEOpUH OTHOCUTCIIBHOCTHU IO «BPEMCHAMM» CIICAYCT
IIOHUMATh «OI[HOBpCMeHHI)IC HpOCTpaHCTBa» 1501150 «HpOCTpaHCTBCHHO-HOI[O6HI)I€ HOBCpXHO CTHN» (C.
167, 177).

6. OnHaKo B CiIydyae MPOCTPAHCTBEHHO-OECKO. HEYHOUM BCEJICHHOM €CTh 3aTpyIHEHUS, ITOC-
KOJIbKY TOT'JIa BO3HUKACT (KaK U B CITy4ae MHO)KECTBCHHBIX MUPOB) OECKOHEYHOE KOJTHYE
CTBO KOTIMI HAOIIOAATENs U €T0 HEMOCPEACTBEHHOTO OKpykeHus! byayiee nmosenenue
KaXJI0W KOITMH MOKET HECKOJIbKO OTJINYAaThCSI, U HUKTO HE B COCTOSIHUM CKa3aTh Ha
BCPHsKa, KakoH u3 HpI/I6J'II/I3I/IT€J'II)HI)IX KOIINH caMoro C€6$I, CMOJCIIMPOBAHHBLIX MaTCMAaTH
YECKHUM ITyTEeM, OH MOT OBl Ha CAMOM JieJie «ObITh!

7. Haxe B X0/1€ pealbHOTO POCTa HEKOTOPBIX KPUCTAIIOB MOTYT BO3HUKATH MOI00HBIE TIPOOIIe-
MBI — HampuMep, TaM. T/Ie UCXOIHAS KIIETKA KPUCTAITMUECKON PEIIETKH COIEP>KUT HE
CKOJIBKO COT aTOMOB (city4ail Tak Ha3biBaeMbIX «(a3 Opsnka—~Kacnepar). C qpyroii cro
POHBI, CIIEyET YIIOMSHYTh, UTO TEOPETHUECKUN «TIOUTH JOKAIbHBIN» (XOTS BCE KE HE
JIOKaJIbHBIN) MPOLIECC POCTA KBA3UKPUCTAIIIOB C OCBIO MATOTO Mopsijika ObL1 npeiiokeH OHo-
noii, Craitnxaparom, Jlu Bunuenno n Cokxonapom [1988].



