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[MousTIE penpeseHTALVN UTPATo GYHAAMEHTAIbHYIO PO/Ib B KOTHUTVBHON HayKe C MOMEH-
Ta ee MOsIBJIEHVSI B CepeyHe MIPOIUTOrO BeKa. AKIIEHT Ha perrpe3eHTaluy ObUT CIeIaH, 1mo-
CKOJIbKY KOTHUTVBHAS IICUXO/IOTHS U JIMHIBUCTHUKA C CAMOrO Hadasa ONMMPAINCh Ha «KOM-
IIBIOTEPHYI0 MeTaopy» M, COOTBETCTBEHHO, Ha K/IACCUYECKYI0 ThIOPMHIOBY KOHIICIIINIO
BBIYJMCTIEHNMIT KaK OIlepaliii ¢ CMMBOIAMI, KOTOPbIE PACCMATPUBA/INCH KaK perpe3eHTalin
(IpencTaBIeHNs) HEKOTOPBIX JAHHDIX W/ COTEP)KaHNs. B CBSA3K C MOSIB/IEHIEM MHOTOYNC-
JIEHHBIX HEKJIACCUYECKMX MOJIeTIell BbIYMCIEHNI (pacipe/iefieHHble, aHATIOTOBbIE, T€HETIYe-
CKVle, KBAHTOBBIE 1 T.]I.) B IIOC/IEHIE IECSTUIETIS OHA MTOJIBEPraeTCsl aTakKaM CO CTOPOHBI
Pas/IMYHBIX AHTUPENPE3eHTAIMOHATMCTCKIX VMIN TOCTKOTHUTUBUCTCKMX KO/, Kak moka-
3bIBA€TCSl B CTAaThe, MOJIHBII OTKA3 OT MOHATHS perpe3eHTalMy B TEOPETUIECKNX CXeMax
PamMKaIbHOrO KOHHEKIMOH3MA U PafMKaIbHOIO SHAKTVMBU3MA, PABHO KaK I MPpETeBaHT-
HOCTB 9TOTO MOHATVS B KOTHUTUBHOI [IAPAINIMe «JMHAMIYECKNX CVCTeM», O3HAYAET IIar
HasaJ| K TPaiuIJIOHHOMY e€CTEeCTBO3HAHMIO C ero ¢/1aboil CIocOOHOCTBIO 0OBACHEHNS KOT-
HUTVBHBIX SIBJIEHNUII, B TO BPeMsI KaK CIJIbHBII perpe3eHTal[MOHaIN3M, TECHO CBSI3aHHBbII
C KOTHUTUBHBIM KIaCCUIIM3MOM, UpeBaT MapafoKcaMy TUIA HapafoKca TOMYHKYIA, U ero
MHTEpIIpeTaLs Ha PeanbHbIX HelpopU3MOIornieckux GakTax COCTaB/sIeT TEOPETUIECKYIO
mpobnemy. HanpoTtus, yMepeHHBI Wiy clabblil pelpe3eHTalNOHaIN3M UCXORUT U3 TOTO,
YTO CJIOXKHDBIE BBIUMCIUTEIbHBIE CYCTEMBI TaK VWM MHAde MCIOMB3YIOT perpe3eHTaluy pe-
3y/IbTAaTOB BBIYMC/ICHNUI CBOYX ITOfCUCTEM WV YPOBHEI B KadeCTBe JAHHBIX [/l BBIUNCIIE-
HUJT B APYTUX HOACUCTEMAX MM Ha APYIUX YPOBH:AX. II09TOMy MOHATHME pelpeseHTaln
IIpeCTaB/IsAeT ONlePAL[IOHA/IbHYIO LIeHHOCTD /L1 KOTHUTUBHBIX HAyK, HO IIPY 9TOM He MOXKEeT
ObITh YHUBEPCAIBHBIM KIIIOYOM /151 KOTHUTUBHBIX 1 ¢unocodckux mpobdiem.

Knrouesvie cnosa: penpes3enTanys, BbIYMCIIEHNE, KOTHUTNBHAA HayKa, CUMBONIN3M, KOHHEK-
OVOHU3M, SQHAKTUBU3M, TVUHAMUYECCKINE CUCTEMBI, IOCTKOTHUTUBU3M.

Ecnu cy1iecTBYIOT C10co6bl, KOTOPHIMY PrI0copbI MO-

IYT IOMOYb KOTHUTVBHBIM JICCTIEOBATESIM, TO, 6€3yC/IOBHO,

OfVH U3 HIX COCTOUT B TOM, YTOObI [IOMOYb TUM ICCIIE0BA-

TeJISIM OIIPEfIENINTh YMECTHOCTD VCIIO/Ib30BaHS TAKUX [OHS-
TIIL, KaK pelpe3eHTaIyis, B Pa3INIHbIX KOHTEKCTAX.

Yunvsam Pam3u [1, p.36].

1. ITonarue penpe3eHTanumn B I/ICTOpI/I‘ICCKOﬁ MNEPCIEKTUBE

KomnbioTepHas pesomonysa XX B. OTKpblI/Ia HOBbIE IT€PCIIEeKTUBEI He TOTbKO B MaTe-
MaTMKe U MPUK/IaJHBIX HayKaX, HO M B IICUXOJIOTMH U JJa)Ke B TMHIBUCTHKE. IIocKONbKY
KOMIIBIOTEpP BOCIPMHMMAJICA KaK MHTE/IeKTya/IbHas MAIHA, OH eCTeCTBEHHBIM 00pa-
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30M CTaJI MOJIE/IBIO Y€/IOBEYECKOTO MHTE/IEKTa, IOPOAUB «KOMIIBIOTEPHYI0 MeTadopy»
B nicuxonorun. V, nockonpky ThlopMHroBa MOZeNb BBIYVCIEHUI MIPECTAB/ATA X KaK
IPaBIIOCOOOpa3HBbIe Ollepallnyl C CUMBO/IAMH, HAyKM O sA3bIKe Tak>Ke OKa3ajNCh BKIIIO-
YeHHBIMY B HOBYIO mapazurmy. Heo6uxeBMOpyMsM Kak HEIIOCPEACTBEHHBIN Ipeflie-
CTBEeHHMK KOTHUTMBHOI IICUXONOTUY BUMENT Mean HAayYHOCTU B OTKa3e OT MEHTa/INCT-
CKMX TepMMHOB. HOBOJI NICHXO0/IOTMYecKOll KOJe yaloCh BOCCTAHOBUTD X B MpaBax
Oe3 Maseiiliero HaMeKa Ha MeTapusuKy. ITO CIYy4MnIoCh 67arofaps BO3POXK/EHUIO Ha
HOBOJT 0cHOBe cTapoit ugen Tomaca [o66ca: MbliTeHMe eCTh BBIYKCIIeHNe. Borancnenns
B MX K/IacCU4YecKOM TbIOpMHTOBOM ITOHMMAHUU CYTh OIepaluy HajJi CMMBOJIAMM, KOTO-
pble IPe[CTaB/IAT HEKOe BHEIIHee COfIep)KaHMe U, CTeOBATe/IbHO, SB/IAITCA perpe-
3eHTalVAMI. TakuM 00pa3oM, 8bi4UCTIeHUS Y penpe3eHmat;uy — iBa OIOPHBIX KOHIIEITa
B paMKaxX KOTHUTMBHBIX IOJXOJ0B B Pa3/IM4YHbIX HayKax. BoKpyr HuX pasBopaunBaroTCcs
OCHOBHBIE PMIOCOPCKIE AUCKYCCHM 00 OCHOBAHVSIX KOTHUTUBHON MapagUrMblL.

Tema BBIYMC/TEHNT KaK CIIEIMANTBHOTO IIPEfMeTa TeOpUM — IIpeXKze BCero U B OC-
HOBHOM MaTeMaTI4YecKoil — IIpuBJIek/Ia BHUMaHue B 1930-x rofax, korga AnaH TelopyHT,
IyMasi Haj Ipo6eMaMi IIb0epTOBCKOTO 0O0CHOBAHMSI MaTeMaTHUKY, IPEIIOKIT T€O-
peTHYecKyIo abCTpaKINIO, M3BECTHYIO KaK MaIinHa ThlopuHra (2], 103BOMMBIIYIO Tydlile
00603HaYNTh K/1acC BbIYMCIUMBIX GyHKIuIL. ITockonbKy upen TblopuHra nerim B OCHOBY
TeOpUM M MIPAKTUKIU COBPEMEHHBIX KOMITBIOTEPOB, €T0 IIOAXO] JOIT0e BPeMsI CUUTAJICS —
a MHOTMMIU U IIO Cel JeHb CYMTAEeTCS] — Teopyell BBIYMCIIEHNIT B COOCTBEHHOM CMBICTIE
cnoBa. OHAKO C MOsIBIEHEM HOBBIX ITOIXO/IOB — KBAaHTOBbIE, aHAJIOTOBbIE, TeHETIYe-
CKUe, ITapajUIe/IbHbIe BBIYMC/IEHNSI — BCTAJI BOIIPOC O TpaHMIiax ThbIOpMHTOBOI ITapaur-
MBI, TOPOMMB IUPOKUIL CIIEKTP UCCIETOBAHNIT B 00/IACTI HETHIOPMHTOBBIX Mofieneit [3].
Taxum 06paszom, mpobreMa BBIYUCTIEHUIT — UX OIpeJieIeHVs, OHTOIOT MM, CIIeKTpPa IIpy-
MEHVMOCTY IOHATNS — IIOCTEIIeHHO CTasIa OOIeHAyYHO 11 B KaKOI-TO CTeneHn (uio-
codckoit. B ob1ieM Brfie BBIYMCIUTENIbHBIE IPOLIECCHI, B OTIMYME OT IPOCTBIX AMHAMM-
YeCKIX, MOYKHO 0XapaKTepMU30BaTh KaK a/ITOPUTMUYECKIE 1 CYL[eCTBEeHHO He3aBJICUMbIe
OT MaTepuaNbHBIX peannsanuit. VIHpIMU cTTOBaMM, TI0ObIe CTPYKTYpHBIE MI3MEHEHNS, KO-
TOPbIe MOXKHO OIICATh KaK IIOC/IER0BATEIbHOCTh COCTOSIHMIL, CME@HA KOTOPBIX IOTYMHS-
eTCs1 OIpeie/IeHHBIM MIPaBMIaM («eC/Iu — TO») ¥ KOTOpble MOXKHO peann3oBarh Ooree
yeM B OJHOM MaTepyajbHOM CyOCTpare, CyTb BbIYMC/IeHNs. EcTecTBeHHBIM 06pa3oM 1mo-
SIBUJIACh KOHIIETIIMS «HATyPATbHBIX BBIUMCIEHNIT» [4] — BBIUYMCINTENBHBIX IIPOLIECCOB
B IIpMpoje, TakuX Kak TpaHcaAnua PHK u nocmenyromuit cuHTe3 NpoTenHOB. ITO Aao
HAuajI0 TaKXM Hay4YHBIM AMCLUUIUIMHAM, KaK BbIYMCINTENbHAS TEPMOIAMHAMIKA, BBIYNC-
NUTeNbHAS OMOMOTHS, BBIYMCTUTENbHAS ACTPOHOMYS, 9KOHOMIUKA U T. . Tak KakK B cCaMOM
HOHATUY BBIYMCIICHUI IIPUCYTCTBYET M3PsAHAS O aHTponoMopdusma, Jeno 4acto
TPEICTABISIETCS TAK, YTO BBIYMCIIEHNSI HEIIPEMEHHO CBsI3aHbI ¢ 06paboTKoiT nmHbOpMa-
nun. Ho mockonbKy 3Ta TeMa o CUX MOp ABAAETCA B BbICIIEH CTENeHU JUCKYCCUOH-
HOI1, OTPaHMYMMCS JINIIb CTIEAYIONUM CooOpakeHneM: 06 MH(POPMALIMOHHOM acIeKTe
B BBIYVIC/IEHMSIX MOXKHO TOBOPUTD, €C/IV MIMeeT MeCTO HBapUaHTHas1 PyHKIMOHAIbHAS
B3alMIMO3aBJICMMOCTDb M3MEHEHMI! B Pa3NMUHBIX CTPYKTYpax — KaK B y>Ke YIIOMAHYTbIX
PHK u mporenHax. Mo)XHO ¢ HEKOTOPBIMY OTOBOPKaMU CKa3aTbh, YTO MHPOPMAINA KaK
ObI J06ABJIAET TEIEO/IOTNYeCcKOe U3MepeHe B MIP: M3BMEHeHNe d B CTPYKType A mpouc-
XOIUT 0714 1M020, 4mMo0Obl BBI3BATh M3MeHeHNe b B cTpyKType B. Bonpoc e o Tom, siBnsieT-
cst tu MHpOpManyst HeoOXOAVMBIM 3/IEMEHTOM BBIUMCIIEHNII, 6€3YCIIOBHO, 3aCTy>)KUBAeT
OTZIeZIbBHOTO OOCY>KAEHMs, A1 KOTOPOTO 3[,eCh HETOCTaTOUHO MecTa. OfHAKO, KaK CTa-
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HeT SICHO JjaJiee, CaMa ero IIOCTAaHOBKa IPOJIMBAeT CBET Ha KOHIIENTYyalbHble IPO6/IeMbI
KOTHUTUBHBIX HayK. Tak, ecim HeKas CTPYKTypa WM HOCIeSOBaTe/IbHOCTb 37IEMEHTOB
06pabaTpIBaeTCs B BBIYMCINTENIBHOM IIPOLiecce MMEHHO KaK MH(OpPMALUA O COCTOSIHUN
IPYTOJ CTPYKTYPBI, TO IlepBast KaK Obl IPeACTaB/IAeT — PEIPe3eHTUPYeT — BTOPYIO, T. €.
ABJIAETCA ee penpeseHmanueti B JAaHHOM BbIYMCIUTEIbHOM IIpOLiecce.

ITockonpKy mnepBble MHKApHalM¥ KOTHUTUBHOI IICUXONOTMM ¥ JMHTBUCTUKY
B 1950-x romax CymieCTBEHHO HAIIPABIIANNCh BOCXOAAIIEN 3BE3J0V KOMIIBIOTEPHOI
TEOpUM U IPOMBIIIIEHHOCTY, BBIYMCIEHUA U PENpe3eHTalMM CTaau OBYMsA KOHILIEH-
TyaJIbHBIMI CTO/INIAMM, Ha KOTOPBIX 3VDKAETCA KOTHUTMBUCTCKasA mapagurma. OHu
OCTaBa/MCh TAKOBBIMM Ha KIaCCMYECKOM 3Talle PasBUTHUA KOTHUTMBHBIX HayK, KOTO-
pblit B /IUTepaType HPUMHATO 0003HAYATb TEPMMHAMIU «CUMBOMIU3M», «KIACCUIIMI3M»
VI «<KOMIIBIOTAIMOHAIN3M» . B OCHOBY COBpEMEHHBIX KOMIIBIOTEPOB apXUTEKTYPbI (POH
Horimana 6b11a o/moxkeHa MamyHa TbIOPMHTa, 1jesl KOTOPOJl OCHOBaHa Ha a/ITOPUTMMI-
JyecKoil 06paboTke IOCTeOBaTeIbHOCTEN CuMBOIOB. HecMOTpA Ha TO 4YTO, IO HEKOTO-
PbIM CBUZIETENIbCTBAM, caM AjlaH ThIOPMHT He3a/[0/Ir0 0 CMEPTH Hadajl pas3pabaTbiBaTh
a/IbTepHATVBHbIE MOJENN BBIYMCIEHUII — B TOM 4YIC/IE PacHpefieleHHble M TeHeTnde-
CKIfe, — €ro COOTBETCTBYIOLINE PYKONUCU He ObIIM BOBpeMs OIyOIMKOBAHBL, U C/IaBa
3a 3TU OTKPBITUA HOCTANACh APYTUM MIOAAM [5]. VIpOHMA MCTOPUY COCTOUT B TOM, 4TO
ToropuHr de facto 3a710>XKI OCHOBBI HETBIOPMHTOBBIX BBIYVIC/ICHNUIL, HO 00 3TOM MajIo KTO
3HaeT. CepuiiHble )K€ CMMBOJIbHBIE BBIYMC/IEHN, TEOPHA KOTOPBIX CBA3aHA C €r0 JMMe-
HeM, OKa3a/IiCh «Ha KOHe» MO MCKIIOYNTENTbHO MPAKTUYECKUM COOOpa>KeHUsIM — B Te
BpeMeHa (a BO MHOTOM I B HaIllM TOXKe) /I00ast abTepHaTNBa Obl1a 60jiee pecypcoeMKoil
[6]. ViccnemoBanmst ITutrca 1 Makkamoka B 06/1aCTy HEJIpOHOB 1 «IlepLienTpoH» Po3eH-
6maTTa (COOTBETCTBEHHO, B 1940-¢ 1 B 1950-€ rOfbI) He IPUHEC/N PE3Y/IbTATOB, IIPUTOJ-
HBIX K JCIIOJIb30BAaHMIO B IIPOMBIIIJIEHHOCTY VI B 0OOpPOHE, U MOIBITKY Peannsalnun
pacIpefie/IeHHbIX BBIUYMCICHNII B HEIPOHHBIX CETAX ObIIM IIPMOCTAHOBJIEHBI 1O HaYajIa
1980-x rogos. [ToaToMy KoMIIbIOTEp (POH-HOIMaHOBCKOII aPXUTEKTYPbI CTAJl Ha IeCATH-
TeTVA TIaBHOI MeTadOpOIl IIs KOTHUTVBHBIX CIIOCOOHOCTENT SKUBBIX CYO'beKTOB.

B 1986 r. BBIXOAUT QYHAAMEHTA/IbHBIIL TPY/, IPYIIIIBI aBTOPOB 110/ HasBaHMeM «Ila-
paUIeNIbHbLI pacIpefieNieHHbII Iporeccuur» [7]. Tam OblI IpOJEeMOHCTPUPOBAHbI TEO-
peTudeckue paspabOTKM U Pe3y/lbTaTbl SKCIIEPUMEHTOB C KOTHUTUBHBIMU MOJEISIMI,
HpeaCTaB/AMIMN CO00iI SMyINpPOBaHHbIE HEIIPOHHBIE CeTH. B Takux Mopmensax AaH-
Hble, TIOfIlaBaeMble Ha BXOJHOII C/IOJ CeTH, CIy4ailHbIM 00pasoM IPOK/IAfbIBAIOT cebe
Iy Th Yepe3 BHYTPEHHUI C/I0J K BBIXOJHOMY CTI0I0, MEHA 110 Iy TH KOJIM4YeCTBEHHbIE Xa-
PaKTEPUCTUKM CBA3ENM MEXIY HellpoHaMy, Ha3blBaeMble «BecaMu». Bec KaXKmoil cBA3U
O3HaYaeT CPABHUTEIbHYIO BEPOATHOCTD IIPOXOXK/IEHN CUTHAJIA 110 3TOM CBA3U B OyAy-
uieM. JlaHHbIE, TO/Ty4aeMble Ha BBIXOJIE€, MHTEPIPETUPYIOTCA KaK OTBET CETU Ha BOIIPOC,
3a/JaHHbII el Ha BXofe. Ecy oTBeT HeNpaBUIbHBIN C TOYKYM 3PE€HNSA 9KCIEPUMEHTATO-
pa-TpeHepa, TO 3aITyCKaeTCsl aITOPUTM «OOPATHOTO PacIpOCTPAHEHNS OLIMOKI», U yKe
BBIYJICTICHHbIE Beca CBA3ell BHOBDb IEPEeCUNTHIBAIOTCA. Tak IMpouCcXoantT obydeHne ceTn
Ha GOJ/IBIIOM KOJIMYeCTBE AHHBIX, IIOKA CeTh He Hay4YaeTCs NaBaTh IIPAaBU/IbHBIE OTBe-
THL. B KayecTBe TaHHBIX MOXKET MCIOMb30BATHCA YTO YTOAHO: M300paskeHN s )KUBOTHBIX,
¢dopma ImpolesiIero BpeMeH! HelIPaBIJIbHbBIX I/IaT0/IOB 1 T. 1.

! TocnenHnit TepMUH, KaK MBI YBUAUM AAJIbLIE, HE COBCEM TOUEH.

Becmnux CIT6I'Y. Qunocopust u xondnuxmonoeus. 2019. T. 35. Bown. 2 299



HoBblil 10gX0/l B KOTHUTUBHBIX MCCIIEIOBAHMAX JOITOe BpeMs II0C/Ie ero IosBJIe-
HIsA ObUI U3BECTEH KaK KoHHekyuonusm?®. Ero ycrexn B 6MONOTMIECKY PeanucTUIHbIX
00'BACHEHNSIX KOTHUTUBHBIX CITIOCOOHOCTEN TOCTABUIN HOBbIE BOMIPOCHI Miepen GUmoco-
(dbamu-MeTOROMOraMu: BMECTO NMPABIIOCOOOPA3HBIX OLepalnil C CMUMBOJIAMU MBI IMeeM
Tellepb MHOTOYMCIEHHbIE UTepalu IlepecyeTa BeCOB MEXHEPOHHDBIX CBsA3€ell, BMECTO
MPOCTOTO CEMAHTMYECKOTO OTHOIIEHNA CUMBOJIA K 3HAYEHNI0 — BEKTOPHbIE BeIN4YM-
HBI aKTUBAINM HEMPOHHBIX aHcambreit. CTama 04eBUIHOI MTOTPEOHOCTD B IIEPEOCMBIC-
JIEHUN OTIOPHBIX KOHI[ENITOB — BBIYUC/IEHNIT U penpe3eHTanuit’, peepeHTbl KOTOPBIX
B HOBOJI KOTHUTHMBHOI MOJENN JIOKa/IM30BaIMCh HE Ha YPOBHE IPOLECCUHTA, a HA YPOB-
He apXuTeKTypbl. CUTHA/IOM K TaKOMY IIepeOCMBIC/IEHMIO ObIla M3BECTHAsl B MICTOPUK
HayKu ataka J[xeppu Pogopa n 3eHona ITmmmmmHa Ha ceMaHTUYeCKMe BO3MOXKHOCTI
KOHHEKIIVIOHMCTCKUX ceTell [8]. ABTOPbI — OCHOBOIIOIOXKHVKY KTaCCULIVICTCKOTO B3ITISA-
fla Ha KOTHUTUBHYIO apXUTEKTYPy — BBIABMHY/IM apIyMEHTbI, OCHOBaHHbIe Ha KOMOM-
HAaTOPHOM XapaKTepe MEHTA/TbHBbIX pelpe3eHTaluil, CIeICTBYEM KOTOPOTO ABIIAIOTCSA
UX IPOAYKTUBHOCTD (CIIOCOOHOCTD NMOPOX/ATh HEONPele/IeHHO 0OJIbIIoe KOTMYeCTBO
MBIC/IE} 13 KOHEYHOTO YMC/Ia 9MeMEHTOB), CUCTEMATUIHOCTDb (CIIOCOOHOCTD MBICTIUTD
HEKOTOPBIE COEeP>KaHMUs, OTIMYHbIE OT JAHHOTO, HO CEMaHTUYeCK! CBs3aHHBIE C HUM)
U KOMIIO3MIIMOHATBHOCTD (3aBUCUMOCTD 3HAYEHVS LIeTIOCTHOI Perpe3eHTaly OT 3Ha-
YeHUII ee COCTABHBIX YacTel). I1o X MHEHWIO, 3TOT apryMeHT ITOKa3bIBaeT, YTO apXMUTeK-
Typa CO3HAHM: He SIBIAETCSA KOHHEKLUMOHUCTCKON HA KOZHUMUBHOM YPOEHE, TOCKOIbKY
KOHHEKIMOHMCTCKIE pENPe3eHTALM He IEMOHCTPUPYIOT 3TUX CBOJCTB. Bripouem, oHn
TOIYCTVIN, YTO KOHHEKLMOHM3M MOXKeT [JaBaTh IPeICTaBIeHE O HelPOHHbIX (Unu «ab-
CPAKMHO HeB8PONOZUHECKUX») CIPYKmMypax, Ha KOTOPBIX peann3oBaHa KIaccuyecKas
KOTHUTVBHAS apXUTEKTYpa.

3areM nocnefoBana gucKyccus ¢ ydactueM Iloma Cmonercku [9], yrBepkpaBiiero,
YTO KPUTUKM He YWIN paclpeie/leHHbII XapaKTep KOHHEKIMOHUCTCKUX pelpe3eHTalui
¥ YTO KOHHEKLMOHVCTCKIE VCCIEJOBAHVS JO/DKHBI IIPEIJIOKUTD HO8ble (PopMAnu3auuu
QYHOAMEHMATILHVIX BbIMUCTIUMEIbHVIX NOHAMULL, KOTOPBIE O CUX ITOp OblIu Gopmanm-
30BaHbl OJHNM OIIpeeNeHHbIM 00pa3oM B TPAAMI[MOHHON CHMBOTMYECKON ITapajiur-
Me — OYeHb BaXKHOE 3aMevaHye B KOHTEKCTe Hallero 006Cy>KIeHNs OCHOBOIIONATAOLINX
HOHATUI KOTHUTUBHON Hayky. YacTo nuTnpyemasi cTaTbs Yunbsama Pamsu [1] MEOrMIMMK
paccMaTpuBaeTcs KaK BOKHBIN BK/IaJl B MHTEPECYIOIIYIO Hac AucKyccuio. PaM3n moxa-
3aJI, YTO OIHOHAIIPABJIEHHBIE CETH C OOPATHBIM PacIpOCTPAaHEHNeM OMIMOKM He HyX/ja-
I0TCS1 B ITOHATUY PEIpe3eHTalNM KaK TAKOBOM. DTO IIOPOJVIIO LIe/Iblil OyKeT aHTHperpe-
3€HTAL[VIOHAIMCTCKUX KOHLENINUIL, B TOM Y¥C/Ie OTPULAIIINX KaKyI0-1100 POJIb 9TOTO
TIOHATUSA B KOTHUTUBHBIX HayKax BooOmie?.

CrnepyoommM BbI3OBOM KIaCCMYECKOMY KOTHUTMBM3MY OKa3anlcChb HETOXKJeCTBEH-
HbIe, HO COOTHOCYMbIe KOHLIETIIINM, U3BECTHBIE KaK dHakmususm v embodied mind. Cro-
POHHUKY 3TUX MOJXOM[0B, B MHOTOM Y€pIIA0IiNe BIOXHOBEHIE B HEHOMEHOTOTYECKOIT
¢dbunocodpun, NPOTUBONOCTAB/IAIOT IOHVMAHNIO KOTHUTUBHOTO aIlllapaTa KaK BCTPOEeH-

2 Ceropus B mMTepaType dalile UCIONb3yeTcs TepMuH deep learning networks — cetn rmy6okoro o6y-
YeHMs.

3 MHOIMIe CYUTAIOT, YTO BEKTOP 3HAYeHWIT BECOB CBsA3€ll BHYTPY OOYYEHHOI CETU MOXKHO paccma-
TPMBATh KaK PEIPe3eHTaI[II0 KaTeropyMaabHOIl CTPYKTYPBI IIPOITYLIEHHBIX Yepe3 Hee JaHHBIX.

* Croja OTHOCATCS KaK HOBOE HAIIPABJIeHME, KOTOPOe OCHOBBIBAETCA Ha MaTeMaTHYeCKOil TeOpu
AMHAMMYecKux crcreM [10], Tak u paboThI MCCIeROBATENel, COYETAIONINX KOHHEKIVIOHU3M C TTOfXO/aMII,
BOCXoAmMMM K Beirorckomy [11].
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HOTO KOMIIBIOTEPA, MaHMUITY/IMPYIOIIETr0 CUMBO/IAMM, HOBBI MOJXOJ], PacIo/Iaraoummit
KOTHNIIMY B IPOCTPAHCTBE MEKIY MO3TOM, TEJIOM M OKpy»Kaomei cpefoit. CTOpOHHUKNI
3TOTO HAIIPaB/IEHNsI COCPEIOTOUNBAIOTCS CKOpee Ha MOTOPUKe 1 6eCCO3HATE/IbHbIX pe-
aKIVAX, a He Ha CMMBOJIbHBIX BBIUMCIeHNAX. Kak U B KOHHEKIVIOHM3Me, aHTUPeIIpe3eH-
TAlMOHAIN3M 371eCb He HeOOXO[VIM, HO BO3MOXKeH. TaK, «paJMKa/IbHBII 9HAKTUBU3M»,
manndect xoroporo chopmynuposaH B paborax Jonmena Xyrro [12; 13], mpoBosria-
IIaeT OTKa3 He TOJIBKO OT pelpe3eHTAI[OHA/IN3Ma, HO 1 OT KOMIIBIOTAIIOHA/IN3Ma KaK
TaKOBOT0, 0003HaYass HOBYIO MAPaiUTMy KaK MOCTKOTHUTYBI3M.

Crofia )Xe IpUMBIKaeT OTHOCUTETbHO HOBOE HAIllpaBjieHVe, KOTOpOe MCCIefoBare-
M YaCTO HA3BIBAIOT «OUHAMUHECKUMU CUCMEMAMU», IMeA B BUIY MCIONb3yeMBIl TaM
MaTeMaTnyeckuii anmapar [14]. KorHuTuBHBIEe IPOIjecChl TOMEIIAITCS 3/1eCh B MHOTO-
MepHOEe «IIPOCTPAHCTBO COCTOSIHUI», M3MEPEHNUsI KOTOPOTO MPeNCTaB/IAI0T ITapaMeTphl
CUCTeMBl, BbIPQ)KEHHbIE IIePEMEHHBIMI C M3MEHSIOMIMMIICS BO BPEMEHV 3HAUCHUSAMIL
KoranrtusHbIe TIPOIeCChl ONMUCHIBAIOTCA KaK C/IOXKHBIE TPAeKTOPUU B 3TOM 1-MEPHOM
AMHAMIYEeCKOM IIPOCTpaHCTBe. KOTHUTMBHAs HayKa HO/DKHA 0OHAPY)X1MBATh IHBApUaH-
THI B 9TUX JIBVDKEHMAX M YCTAaHABIMBATb (PYHKLMOHAIbHbIE CBA3U MEX/Y HUMM — BO
MHOT'OM ITOJOOHO TOMY, KaK Ie/iCTBYIOT eCTeCTBEHHbIe HAyKI JOBBIYMC/IUTEIBHOI 3110~
xu. Ec/im mompITKY IPOHMKHYTh B KOHKPETHbIE MEXaHM3MbI KOTHUTVBHBIX IIPOIIECCOB
IpeJIoaralT obpaleHye K IOHATUAM BBIYMCTIEHNIT Y pellpe3eHTaluil, TO B JMHAMMI-
JeCKOM ITOJIXOJIe OHM OKa3bIBAIOTCSA B 00IIEM I I1e/IOM HeyMeCTHBL.

Ha apyrom KoHIle CIeKTpa IO3UINIT OTHOCUTEIBHO PONIM pelpe3eHTalnil pac-

HOJIaraeTcsi, IMOXanyil, HOBejllllee M3 KOHKYPUPYIOILMX HalpaBleHuit — predictive
mind [15] — Bo3Bpamiaomiee Hac, 10 MHEHNIO HEKOTOPBIX aBTOPOB, B JIOHO CTPOTOTO
U KpajiHero pempeseHTaunoHanuama [16]. «[IpemckaspiBalomuii pasym» — MMEHHO

TakK HepeBOHI/ITCH CaMOHa3BaHINE€ HOBOI'O IBVJKEHNMA — OCHOBBIBAE€TCA HAa MOJE/IN KOrI-
HUTVMBHOTO alapara Kak epapXmuy CTaTUCTUYECKIX BBIYMCIUTE/IbHBIX MalVH, 3a/a-
qga KOTOPI)IX — HpegCKasaHme BXOJOHBIX TAaHHBIX. B KadyeCcTBe MaTeMaTnM4YeCKOoro aIra-
parta UCIob3yeTcs 6aitecoBCKasi CTaTUCTUKA. DTY MALIVHBI JeTePMUHUPYIOT ApyTue
MAaIlIHDbI, paCHOHO)KeHHbIe pHHOM M HUNXE B I/Iepapxm/{, co3gaBas aHTI/II_U/IHaTOpHyIO
Mofienb Mupa. Bxopsiye faHHble OLeHMBAIOTCS CUCTEMOL 110 S9HEPreTUYEeCKOM MHTEH-
CUBHOCTH UX BO3[IENCTBUI U TePENAOTCs ajblile TIOBEPXHOCTHBIX JATYMKOB 1MObKO
8 crydae ux HecosnadeHust ¢ IOCTPOEHHO MOfienblo. [lpudeM cTatucTyeckue mpey-
CKasaHMs HAYMHAIOTCSA y>Ke Ha YPOBHE CEHCOPHBIX MOAYJIEil, IPeoJo/NeTb KOTOPBIi
CIIOCOOHBI TOBKO He OXKUJaeMble UMM JaHHbIE. [0 MHEHMIO co3JaTeseil U ajerToB
9TOTO HANPAB/IEHNs, 3a/I0KEHHAS 3]IeCh METOIOMOTHS UCK/TIOUNTENTPHO MePCIeKTUBHA
He TOJMBKO B M3YYEHUM TPAAMLIMOHHBIX TeM KOTHUTMUBHOI ICUXOMOTUY, HO U B IIOMC-
Ke pemeHI/{]?[ «prHHbIX HpO6HeM», TaKMX KaK KBa/lNa, SMOLIMM M Ja’Ke INICUXMYECKIE
paccrpoiictBa. OfHAKO B 3afauy HACTOSIIEN CTaTbU He BXOAUT KaKas-Tubo OleHKa
KOHKypI/IpyIOIIU/IX KOHHeHH]/If/I: nx ]J.U/IpOK]/[f;I CHCKTP MHTepecyeT HAaC B OTHOUICHUN
K OCHOBOIIOJIATAIOIIM KOTHUTUBHBIM IOHATUSIM.

U, KaK Mbl BUAMM, II0 OTHOIIEHNIO K IIpOO/IeMe perpe3eHTalnil CyLeCTBYIOLIe
HapajiurMbl MOTYT OBITh BBICTPOEHBI II0 TPEXCTYIeHYaTol 1mKae: (1) cunvHolii penpe-
3eHTAIMOHAMM3M — (2) cn1abuiii penpe3eHTaI[MOHANMN3M — (3) aHmupenpe3eHTalMoOHa-
nmu3M. ToYHOe MO3MIMOHMPOBAHNE HTEPECYIOIMX HAaC MOAXOM0B B 9TON CUCTeMe KO-
OPHI/IHaT BO3MOXXHO, OJHAaKO, TOJIBKO HpI/I YCHOBI/H/I yqua I‘}'IY6OKI/IX KOHHeHTyaHbeIX
M3MEHEeHMIT, IPOMCXOMAIINX CeTONHS B €CTECTBEHHBIX HayKax.
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2. CoBpeMeHHO€ IOHNMaHNe: TPYFHOCTU Y TapaJOKChI

B pamxax Kmaccuyeckoil KOTHUTVBHON Hayky, Kak ykaspiBaerT Hup ®pecko [17,
p. 356], penpeseHTanyu JO/KHBI 06/1a1aTh ABYMS BaKHBIMY CBOVICTBaMM — OBITDb (hu3u-
uecKU peanusyemvimu N OBITb UHIMEHUUOHAIbHbIMU. VIHTEHIIIOHAIbHOCTD TIOHMMAETCS
TaK)Ke K/IACCUYeCKU: KaK Hannmdme 3Ha4eHus WIN COfep>KaHus, T.e. TOro, pelpe3eHTa-
11ert 4ero oHa ABnAeTca. PusmdyecKas peannusyeMoCTb IpeAronaraeT Hamndne Gpusmde-
ckn gomycrumoro mpancnopma (vehicle) pernpesentanuii, B Ka4ecTBe KOTOPBIX MOTYT
BBICTYTATh BBIYMC/INTE/IbHBIE CTPYKTYPBI MM COCTOSIHMA MO3ra. B paMkax Takoro 1mo-
HVYMaHNs perpe3eHTalN JelICTBUTE/IbHO ABJIAITCA GU3MYeCKY BOIUIOLIEHHBIMY CYII-
HOCTAMMY, 00/TaJAIOIIIMI CEMaHTHKOIA, T. €. cumeonamu. Hayi HIMY BO3MOXKHBI THIOPVHT -
BBIYMC/IMMBIE ONepaluy, U BCSA MOJie/Ib KOTHUTUBHBIX AKTOB OKa3bIBAeTCS IOTHOCTDHIO
aHaJIOTMYHOII paboTe KOMIIbIOTepa (POH-HOMIMaHOBCKON apXUTEeKTYpbl. K HeCOMHEHHBIM
TOCTOMHCTBAM K/IACCUYECKOI MOZE/TN MOYKHO OTHECTH €€ HeIIOCPeICTBEHHYI0 KOMIIbIO-
TEPHYIO Peann3yeMOCTb: OJVH 13 KJIACCUKOB CMMBoOMMYeckoro nopgxona k. P. Auepcon
cospianl KoMnboTepHylo wiatgopmy ACT-R mis MomenmupoBaHus KOTHUTUBHBIX (DyHK-
LI C LIe/IbI0 TIOC/IEYIOIIETO 9KCIIEPMMEHTANTbHOTO MCC/IENOBAHNA TIOBEEHNA MOJIeeN
[18]. O6bsACHUTENIBHDII IPUHIIAI IOCTPOEH HA HAYYHOI aOMYKIIMMI: eC/IU MOJie/Ib II0Ka-
3BIBAET TE YK€ PE3Y/IBTATHL, YTO M XKMBOJ MCIIBITYEMBII, TO C BBICOKOJ CTENIEHBIO BEPOSAT-
HOCTM KOTHUTYMBHBII allllapaT UCIBITYeMOTO IMEET Ty XK CTPYKTYPY, UTO ¥ KOMIIbIOTep-
Hasl MOJIETIb.

OpHako, KaK Mbl IIOMHUM, MCTOPUYECKM KOTHUTMBICTCKAas Iapajurma TOpKe-
cTByeT nocie noberonocHoit nonemukyu H. Xomckoro nporus b. ®. CkuHHepa B KOHIle
1950-x rogoB [19]. Teopust BpO>KIEHHOI IeHEPATMBHON I'PaMMATUKM KakK Obl CMOITIA
00BACHUTD MPOAYKTMBHOCTD YETOBEYECKOTO A3bIKa — CIOCOOHOCTD COCTABMIATD U IO-
HIMMATbh paHee He C/IbIIIAHHbIE BBICKa3bIBaHNA. JIMHIBMCTMKA MOOeAIa HeoOMXeBUO-
PUCTCKYIO IICMXOJIOTUIO B COI03€ C BOCXOAAINIEl KOMIIbIOTEPHO Haykoil. Heynnusurenn-
HO, YTO HOBBIJ KOTHUTMBHBIN IOAIXOJ, MMeJl APKO BbIpa’keHHbIe TMHTBUCTIYECKNE PO-
TOBBIE YEPTHI: NMPECTABIEHE O IICUXUIECKOI XKM3HM KaK O IIOTOKE BBIYMCIUTENTbHBIX
omepanuil Haji CUMBO/IAMM, O0/Ia/JAIONIVIMU CEMAaHTUKOI. 3aKOHOMEPHBIM CJIefICTBUEM
3TOTO BMMIEHMA SABUIACH KOHIIEIIIVA «MBICIEHHOTO f3bIKa» (Mentalese), BBIIBUHYTaA
Hoxeppu ©ofmopoM, COINTaCHO KOTOPOI HALIMM OIlepalyisIM C BHEHMIHMMM CHMBOJIaMU
COOTBETCTBYIOT BHYTPEHHNME MaHUIYIALIVM C CUMBOJAMM-PENpe3eHTalsAMH, TaKIe,
B KOTOPBIX pelpe3eHTall/ UMEIOT SIPKO BbIpa’KeHHYIO 3HAKOBYIO IIPMPOAY, a CaMM OlIle-
panyy aHaJIOTMYHbI BBICKa3bIBAHMAM B €CTECTBEHHOM f3bIKe. VIMEHHO A3BIK MBIC/IH, CO-
rmacHo Pozopy, AB/IAETCA OCHOBOI HaIllero MOHMMAaHMsA fA3blka obmenns [20; 21]. Ta-
Kas IO3VIMA He JJO/DKHA HeIIPEMEHHO YBOJUTb B AYPHYIO O€CKOHEYHOCTb, TeM Ooree
y10 ®pen ITTHUB elle B 1959 I. peACcTaBUI MEXaHUCTUIECKYI0 MOfIe/Ib KOTHUTUBHOTO
amnmapara, II03BOJIAONIYIO N30€XaTh napadokca 20MyHKY/A 3a CIET Nepepacipee/eHns
GYHKIMIT MKy YPOBHAMY OpraHusaumy cuctemsl [22]. OfHaKko Ha KOHIENTYaTbHOM
YPOBHe, KaK IPeCTaB/AeTCH, ITapaloKC He ObIT IPeOoIoTIeH, IIOCKOIbKY, YTOObI PacIios-
HATh BHEIIHee COfiep>KaHle B CUMBOJIE, HeOOXOAMMBI KOTHUTUBHBIE criocobHocTn. Ho
VIMEHHO VIX MbI IIBITaeMCs OOBACHNUTD C IOMOIIIBIO 3TOJ CXEMBI.

[Tpenmnono>xuM, MOYKHO HATV TeXHUYecKoe 0ObsACHeHMe, KaKiM 00pa3oM KOTHM-
TUBHAs CUCTe€Ma PacllO3HaeT CMHTaKCUMYeCHYeCKIe CBOICTBA BHYTPEHHUX CMMBOIOB. Ho
OTKyfZia OepeTcst cofiep>KaHIe, fieatollee X MHTeHIMOHAIbHBIMU? VI KTO 9TO comepxa-
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Hue cunTbiBaeT?! OTHUM CTOBOM, BO3HMKAET CEPbe3HOE MO03PEHIE, UTO 0OBACHIEMOE
comepxuTcs B 06bacHeHMN. Kak 3amedaeT Ppecko, «BHEIIHNE pelpe3eHTALUN 3aBUCAT
OT BHeIHero cyobekra (knower): cy6beKT IpUnucbiBaeT 00beKTHYI0 CeMAaHTUKY CTPYK-
TypaM JaHHBIX, CTPOYKaMM ¥ cuMBonam» [17, p.358]. He cnyuaitHo moaTomy uccneno-
BaHMA B paMKaX CUMBO/INYECKOI (K/IaCCUIIMCTCKOIT) TapaurMbl 60jIee BCero MpeycIenn
B OOBACHEHUN SA3BIKOBBIX CIIOCOOHOCTEN 1 SA3BIKOBOII AeATeNnbHOCTH. UTo XKe KacaeTcs
00BEKTUBHO PETMCTPUPYEMBIX COCTOSHIII KOTHUTMBHOTO aIIapaTa, o BCeil BUAMMO-
CTM, TaKO€ IIOHMMaHMe peNpe3eHTaly UTPaeT B KIACCULIM3Me CKOpee HOPMaTUBHYIO
pOJIb: BCe MCXOMAT U3 TOTO, YTO TaKye perpe3eHTalNN SO/DKHBI ObITh, IIOCKOIbKY OHM
IPERYCMOTPEHBI B MICIIONb3yEMbIX KOMIIBIOTEPHBIX MOJETAX.

B paMkax pasjmM4HBIX IPOEKTOB brain reading («aTeHye MO3ra») UMEIOTCS Pe3y/b-
TaThl SMIMPUYECKUX MCCIENOBAHMIA, NEMOHCTPUPYIOLIYE BO3MOXKHOCTh ITOCTPOEHMS
(YHKIMOHA/IPHBIX OTHOIIEHNIT MEXXY IaTTepPHAMU aKTUBALUY OIIPEIe/IeHHBIX OTHE/I0B
MO3Ta U BHEUIHNMM CTUMY/IaMi. Tak, usBectHa pabora [23], rae 6bl1a ce/aHa MOMbBITKA
C IIOMOIIBI0 MAaTeMATHYECKOTO MOJENTNPOBAHNUA IPOAEMOHCTPUPOBATh (PYHKIVIOHAID-
HYIO CBSI3b MEXX/Ty TIPOM3HECEHHBIM CJIOBOM ¥ IIATTEPHOM aKTUBALMM BEPXHE BMCOYHOI
U3BIWIVHBI, OTBETCTBEHHOII 32 BBICOKOYPOBHEBYI0 00pabOTKy CeMaHTUYECKY Harpy>KeH-
HOJI aKycTndeckol nHpopManym. IlanyeHTam, oneprpyeMbIM B CBA3U C SIMJIETICHEN
VIV OITyXOJISIMU MO3T4, B 9Ty 00/1acTh ObUIV MMIUIAHTMPOBAHbI JATYMKM, C IOMOIIbIO
KOTOPBIX CTA7I0 BO3MOXKHO PEKOHCTPYMPOBATb CTPYKTYPY HEPOHHBIX BO3OYX/EHUIL,
BO3HMKAIOMINX IIPU BOCIHPUATUY MAIIEeHTOM peajbHbIX WM CIIelMaJbHO MpUAyMaH-
HBIX C710B. [lazee ObUIM MOCTPOEHBI HECKOIBKO MaTeMAaTUYeCKMX MOJeNeli, ONuChIBa-
I0IMX (QYHKI[MOHA/IbHBIE CBSI3M MeX/y IaTTepHaMM aKTMBALMM U BOIHOBOI (OpMOit
3BYy4YallleTo C/I0Ba. 3aTeM Hanborlee pelleBaHTHAsA MOJIe/Tb MCIIOb30BaIach I 00paTHOI!
PEKOHCTPYKIIMM aKyCTUYeCKOTo obpasa M3 HeIpOHHBIX MMITY/IbCOB. BbUI monydyeH He-
OIHO3HAYHBIII Pe3y/IbTaT: 3ByKOBOII 00pa3 «BOCCTAHOB/IEHHBIX» CJIOB He PacIO3HABaI-
Csl CITyLIATe/IsIMY, HO BU3Ya/IbHO TeM He MeHee BOJTHOBasl (popMa IO/TydeHHOTO CUTHAIA
COOTBETCTBOBajIa TaKOBOJ peajbHO MPOM3HOCKMBIX Y€IOBEKOM C/OB. VccmenoBarenn
HPeATIoNoXKIIN, YTO MO Mepe COBEpPIIEHCTBOBAHMA TeXHMYECKUX M MaTeMaTMYecKUX
CPEfICTB CTaHEeT BO3MOXKHOII pa3paboTKa CpefcTB KOMMYHMKALUY C NAIMeHTaMMU, -
HMIEHHBIMU pe4l, HallpMMep, BCeACTBIE MTapanya.

OueBnIHO, YTO A/I1 KOHKPETHOI HAy4YHOI 0OTACTU STOT Pe3y/NbTaT ABAAETCH IPO-
MeXyTOYHBIM. Ho B paMKax KOHIIENTYalbHOTO MCCIEf0BaHNA MOXKHO IPEeIOTI0XUTb,
YTO SMIIMPUYECKIUI IIOUCK YBEHYAJICA YCIIEXOM U HalifleH COCO0 TPAaHC/IALUY KaK 3BY-
KOBOTO 00pasa C/IoBa B HeMIpOHHBIe aHCaMO/IN, Tak 1 06parHO. Torxa Mbl JO/DKHBI IIPHU-
HATb, 4TO CTPYKTypa aHCaMO/1A BO30Y>KI€HHBIX HEeJIPOHOB €CTh B TOYHOM CMBIC/IE C/TOBA
00BEKTUBHO PErUCTpyUpyeMast peripe3eHTaIys 3ByKa IIPOM3HOCKMOro c1oBa. VI aTo, cko-
pee Bcero, 6yzeT cripaBenBo. JIpyroe fieio, YTO TaK MHTEPIIPETUpPyeMast «pelpe3eHTa-
I[UA» He ABIAeTCA JOCTaTOYHO OIepaliiOHa/TN3MPOBAaHHBIM IIOHATIEM B KOHTEKCTe KOT-
HUTUBHOI IIPOOIeMATKI 1 He IPeJOCTaB/IACT JOCTATOUYHBIX KOHIIENTYaIbHBIX CPeiCTB
st pelteHns GUIOCOQCKUX UM KOTHUTUBHO-TICUXOTIOTMYECKUX IPOO/IeM, CBSI3aHHBIX
C CO3HAHMEM U €0 MHOTOYMCTIEHHBIMM 3araJfKaMIu.

Tomy ecTb HeCKONbKO IPMYNH. Bo-IepBbIX, B TAKOM C/Iy4yae IaTTepH HEIIPOHHOTO
BO30Y)X/JeHN B TAKOJ XKe Mepe ABJIAeTCA pelpe3eHTanell 3ByKa IpOU3HOCHMOTO CIIO-
Ba, B KaKOJi, HA0OOOPOT, 3ByKOBbIe KOTIeOaHMsI CYTh pPelpe3eHTalNs CTPYKTYPbI BO30YX-
IeHNA HelIpOHHOTO aHcaM671A. V yyke pyu 9TOM cOOOpaskeHNN B CAMOM TIOHATUY PeTIpe-
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3€HTALVM HeT HUYero criennuiecKy KOTHUTUBHOTO. Bo-BTOPBIX, TO06HOE paciInpeH-
HOe, W/ «Caboe» MOHMMaHIe Pelpe3eHTalluy BefieT K O3UIVIN, KOTOPYIO MOYKHO ObITIO
ObI Ha3BaTb NAHPeNPe3eHMAUUOHANUSMOM, TIO0 AHAJIOTUM C ITAHKOMIIBIOTAIMIOHA/TN3MOM.
Mo3roBble CTPYKTYPBI MOTYT CUMTATbCS PENpe3eHTAIAMI BHEIUIHNX COOBITHUII Ha TexX
’K€ OCHOBAHMAX, Ha KaKMX CMHTE3MPOBAHHDI IPOTEMH MOXKET CYUTATHCA peIpe3eHTa-
el nenouky Hykneotnnos PHK — mmm Hao60poT, uTo He mpuHIMINMAnbHO. Takum
00pa3oM, B OCHOBY 0O'bsICHEHsI MMPa KOTHUTYBHBIX SIBJICHNUII K/TafIeTCsl IOHSATIIE, OXBa-
THIBAIOI[ee IIVPOKMII CIIeKTP HEKOTHUTMBHBIX ABeHNIT. C TOYKY 3peHMS JIOTUKU 00D-
JACHEHMII Y OIIPEJETIEHNII TaKOe MOHATME MOXKET B JIy4IlIEM C/Iy4ae CIY>KUTb POJJOBBIM,
HIYEro He TOBOPS O BUJIOBBIX OTIMYMAX 00BACHAeMOro ¢peHoMeHa. VIHBIMM ClTOBaMM,
IJIs1 TEOPUM CO3HAHUA — PuIocodCKOIT TN IICUXOIOTMYECKOI — 3TO MOHATYE B TAKOM
CTeIleH) pa3pabOTaHHOCTYU He MOXeT ObITh JOCTATOYHbIM.

Heo6X0oa1Mo TakKe OTMETUTh HeKOTOPbIe METOZIOIOTMYeCKIie HeIOCTaTKIU K/IacCH-
4eCKOTO penpe3eHTaloHanu3Ma. Ha Haln B3I7az, Kaccudeckoe MOHMMAaHME PeNpe3eH-
TaLMU VICXORUT U3 IPUMUTHUBHOI CXeMbl KOTHUTUBHOTO CYO'beKTa, OKPY)XEHHOTO 00b-
eKTaMM, KOTOpbI€ OTPa)KaloTcA B IpeficTaBneHnAX. Ha camoM fiene Bce ropasfo CIoXKHee.
Bcest KoHLIenIus ceMaHTUYeCKV Harpy>KeHHbIX BHELTHMX pelpe3eHTalnii 00beKTOB He-
JOCTaTOYHO 000CHOBaHA 1 yoenuTenbHa. [Iog06HO CyOCHMBONIBLHBIM BBIYMC/IEHUAM, Ha
KOTOpbIe ONMPAETCsI KOHHEKIMOHU3M, OBbIIO Obl IPaBUIBHO FOBOPUTb O CYOCHMBOJIb-
HBIX pPelpe3eHTalVsAX — KaK BHElIHMX, TaK I BHYTpeHHNX. Torja, KOHeuHO, perpeseH-
TalUy MMEIOT CMbICT TOJbKO B KOHTEKCTe BbIYMCIeHMU. Tak, HampuMep, CTpyKTypa A
MO>KeT OBITh MOHATA KaK perpe3eHTals CTPYKTYpPbl B B paMKax HEeKOTOPOTO BbIUNCIIE-
HI, TOTJIA U TOJIbKO TOTIMIA, KOTJia B 3TUX XK€ CaMbIX paMKax A 1 B CBA3aHbI yCTONYMBOIA
VHBapUAHTHOI QYHKIIVEI.

[TpuHMMas Takoe «cmaboe» OIpefielieHre pelpe3eHTalUN, Mbl OKa3bIBaeMCsl aJlb-
11e OT KOHEYHOI! e/ KOTHUTUBHOI T€OPUM, ITOCKOJIbKY TaK IIOHATbIE Perpe3eHTalun
He 00513aTe/IbHO M03BOJIAIOT HaM 0ObACHNUTD IIPOLIECC MONTydYeH)sI 3HAHNUSA B €0 OKOHYA-
TelbHOM Bufe. Ho 9TO eIMHCTBeHHBIN Cr10c06 M30aBUTLCA OT «TOMYHKY/Ia» 1 YBUMIETDb
IIO3HAHME KaK IPOLECC B CTIO)KHOM MHOTOYPOBHEBOI BbIUMCIUTEIBHON CUCTEME.

[Ipyras TpyZHOCTb MOXKeT OBITh CBSI3aHA C M3/IMIIHE aHTPOIOMOP(HBIM ITOHMMA-
HIEM «CEMaHTUYECKOT0» OTHOLIEHMS PENPEe3eHTALNM K TOMY, YTO Pelpe3eHTUPYETCH.
[Tono6HO TOMY, KaK B 4eJIOBEYECKOM MIMpe 3HAKM 1 VIX 3HAYeHMs CBA3aHbI MEXy o001
KOHBEHI[VIOHA/IBHO, 3/1eCh TaK>Ke /IO TO/DKHBI 3HAMD, @ CTIefl0BATEeIbHO, OBITh 00yUeHbl
3TUM CBA3AM. EC/M MBI I03aMIMCTBYEM 3TY CEMAaHTUYECKYI0 TEOPUIO /I KIaCCUIECKOM
BepCUM KOTHUTUBHONM HAayK!, Mbl PUCKYEM CTONKHYTbCA C IPYTOI Bepcueil mapajiokca
TOMYHKYIa: /ISl TOTO YTOOBI CMMBO/IITYECKOe BBIYMCTIeHEe ObIIO ceMaHT4ecK addex-
TUBHBIM, KOTHUTUBHAsA CUCTEMA JO/DKHA «3HAThb» CEMAHTUYECKME OTHOUIEHUSA MEXMY
cumBonaMn 1 ux pedepenramu. Ho moboe sHaHNMe mpencTapsger coboit (mmm mMeer
B CBO€JI OCHOBe) pernpesdeHTalyio. Torna kax/jas pernpeseHranys Tpedyer gpyryro, Hof-
Iep>KMBAIOIIYIO ee perpe3eHTalVIo, ¥ TaK jjajiee 0 6@CKOHEeYHOCTH.

B crydyae 4mMCTO CMHTAKCMYECKOTO BBIYMCIEHMs MBI M30eraeM 9TOTO Iapajiokca,
HO OCTaB/IIeM MeXaHN3M, 6/1arofgaps KOTOpOMy INCUXIYECKIe COCTOSHNUA BOOoOIIe nMe-
10T cofiep>kaHye (T.e. MHTEHIMOHA/IbHOCTb) HeoObscHeHHbIM. Ho ecny, moTepres He-
yhady ¢ KOMIBIOTAMOHAMINCTCKAMM IOAXOAAMM, Mbl OTCTYIIUMM K €CTeCTBEHHO-Hay4-
HBIM OOBSICHEHVSM pelpe3eHTall, TO Mbl B KOHEUHOM UTOTe YIIYCTUM CMBICI BCETO
KOTHUTUBHOTO IPEAIPUATUA — IPEACTaBUTb S9KOHOMHbIE TEOPETNYECKIE CPENCTBA /1A
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TAKOTO OOBSICHEHNUS IMEPIPKEHTHOCTI CO3HAHNUS U TIO3HAHNS, KOTOPO€E OCTABaIOCh Obl
B 11€JIOM B PaMKaxX HAaTyPaIMCTUYECKOI KapTUHbI Mupa. Takum 06pa3om, 310 elfe OfnH
apryMeHT B I10/1b3y 6ojIee C/1aboro MOHMMAHYS pellpe3eHTal, ¢ TeM YTOOBI OHa OCTa-
Ba/Iach B KOTHUTVBHOI HayKe KaK IOJIE3HBIII — HO He YHUBEPCATbHBIN — 0ObSICHUTEND-
HBIV TIPUHLINIL

3. 9cku3 «cmaboro» penpeseHTaIOHATIN3MA

B KOHTEKCTe COBpEMEHHBIX TeOPMUIT BBIYMCIEHIIT ObITIO OBl Pa3yMHO IPEAIIONIOKUTD,
YTO Pelpe3eHTalNy ABJAIOTCA He TONbKO 00BEKTOM, HO IPEXJe — pe3yIbTaTOM BbI-
YMC/IUTEIBHBIX TIPOLIECCOB. BBIUMC/IUTEIbHBIE MIPOLIECCH, OCYIeCTB/sIeMble Ha Ooree
BBICOKOM CUCTEMHOM YPOBHe, IPMHJMAIOT BBIXO/IHBIE JAHHBIE IIPOL[eCCOB Horee HU3KO-
ro YpoBHs B pOpMe pelpe3eHTal i, HO 9TO pellpe3eHTaTNBHOE OTHOIIeHNE He SBJIIeT-
€ CEMAHTMYECKVIM — OHO IIPeCTaB/IAeT cOO0I OCOOBII TUII IPUYNHHON CBA3Y MEX/Y
YPOBHSAMM, YTO IO3BOJISIET NMOBBICUTH 3((PEKTMBHOCTb CUCTEMHBIX B3aMMOJEVICTBMII,
HaIlpuMep, MOHNM3YB VX TePMOJHAMIYECKYI0 CTOMMOCTD [24]. B aToM cMbIcTe, ckaxeM,
OlIyIIeHNe TeIIOThI IPeACTaB/IsieT CO00I pelpe3eHTaALNI0 OPOYHOBCKOTO JABVDKEHUS
MOJIEKYTI, @ 3pUTe/IbHbIe 00pa3bl — PeIpe3eHTaLNI0 Pe3y/IbTaTOB HellpoOMOIOornIecKmx
BBIYVCJIEHWI, OCYILIIeCTB/IsIEMBIX B CETUATKe 1 3PUTE/IbHBIX HepBaXx, Iy 9TOM 00e pernpe-
3EHTalM! TTOfJAl0TCA B Ka4eCTBE JAHHBIX Ha BXOJl CEHCOMOTOPHBIX ITPOLIECCOPOB.

«Cabplit» pelpeseHTallMOHAIN3M B HAIlleil BepCUM IIPefIoaraeT OfHO BaKHOE
dunocodckoe craencTBUE: IOHATIE PEIPE3eHTALNN B TOM BIJie, B KOTOPOM OHO COXpa-
HSETCSI B KOTHUTMBHOM Te3aypyce, HeJOCTATOYHO J/Isl BBIPXKEHVS TaKMX ITI00ATbHBIX
TeM, KaK [T03HaBaTeJIbHOE OTHOIIEHNe CyObeKTa K MUpy. OTO IOHATHE YMECTHO IIpK
MHTepIIpeTayyi KOTHUTUBHON «(abpuKy» KaK MepapXuy BbIYMC/IUTEIbHBIX IPOLECCOB
111 0603HaueHNA GOPMBI leTepMIMHALINY OFHMX Ipoleccos apyrumu. [TocnegoBarenns-
Hble pelpe3eHTaluy 00pas3yloT MHOTOYPOBHEBBII Iy Th IIPOXOX/eHNS AaHHbIX. OO61mmit
pesynbTaT, JaHHBI HaM B BUJ€ €AVHON YIOPALOYEHHOI KapTUHBI MUPa, ABAETCA pe-
3YJIBTaTOM CJIO’KHOTO B3aMMOJEICTBUA B3aMMHO JE€TEPMUHUPOBAHHBIX KOHUTUBHBIX
IPOLIECCOB, KOTOpPble OOMEHMBAIOTCA JAHHBIMM M Pe3y/IbTaTaMi BBIYMCTICHWI B IIPHU-
eMJ/IEMBIX I HUX pelpe3eHTaTUBHBIX Gopmax. 3a IpefesiaMy pacCMOTPEHUs B 9TON
CTaThe OCTAIOTCA COLMA/IbHBIE BBIYMC/IEHN A, KOTOPble — B BUJIE A3bIKa, IPOU3BOSHOTO
OT HEro pallliOHa/IbHOTO AMICKYPCUMBHOTO MBIIUIEH) S, HOPM U KY/IbTYPHBIX ClIeHapyeB —
IOCTpanBaIOT YHUKATbHYIO KOTHUTUBHYIO chepy homo sapiens.

* % %

[TpencraBneHHble 3MeCh COOOpasKeHNMs, Ha Hall B3IIAAL, [Eal0T O60/ee IpaBRoIo-
HOOHBIMM CIIEYIOLIIe BBIBOJDL:

1) perpeseHTaIVM, KaK OHV KOHIENITya/IM3MPOBAHBI B KJTACCUIECKOM KOTHUTUBU3-
Me, 60JTee BCero MPUCHOCOOIEHBI K HEMOCPENCTBEHHO KOMIIBIOTEPHOI peani-
3alMM Ha COBPEMEHHOM YPOBHe PasBUTHA TexHonoruit. Ho Ha KoHIlenTyabHOM
YPOBHE OHM YpeBAThl IIapa/JOKCAMM M CIMIIKOM 3aBMICHMBbI OT JIMHIBOCEMAHTH-
4eCKOI OObACHUTEIBHON CXEMBbI;

2) pafuKalbHO-aHTMKOMIIBIOTAlMIOHAIVCTCKIE IIPOTPaMMbl B KOTHUTUBHOI Hay-
Ke YaCTUYHO MU MOTHOCTBIO NPUHOCAT B KEPTBY BBIUMCIUTENbHBIN AUCKYPC
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B II0JIb3Y K/TACCHYECKOI MaTeMaTuKy, Helipoduanonornu u 610I0ruim, 4T0 Ipu-
O/mKaeT UX K eCTeCTBEHHO-HAayYHbIM B3IVIS/[aM Ha 3BOJIOLMIO 1M IPYDKU3HEH-
Hoe o0y4eHne XUBbIX cyljecTs. Ho 9TOT e IIar 1MiaeT UX IJIAaBHOTO IIPEUMY-
I[eCTBa KOTHUTVMBHOTO IIOAXOfla — PACLIMpeHNs SIMIMPUIECKO cepsl 3a cueT
KOMIIBIOTEPHOTO MOJIe/TMPOBAHNS IICUXNYECKIX IIPOLIeCCOB;

3) M MOTOMY C 3TON TOYKM 3peHUs Haubosee MepCHEeKTMBHON BBIIIAANUT crabas
BepCHsl pelipe3eHTalIOHaNMN3Ma, B PaMKaX KOTOPOJI pelpe3eHTaluy TOHMa-
I0TCA KaK HeOOXOAMMBIIT 57IeMeHT MHOTOC/IONHBIX BBIUMCIUTENbHbIX IPOLIECCOB
B CJIOKHBIX KOTHUTVMBHBIX CUCTeMaX, HO OJJHAKO HEOCTATOYHBI [JI1 OKOHYA-
TE/IBHOTO 0O'bACHEHNS IICUXNYECKOI )KU3HIL.
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The concept of representation has played a fundamental role in cognitive science since its
inception in the 1950s. Representation gained this emphasis insofar as cognitive psychology
and linguistics since their beginnings were based on a “computer metaphor” and, accordingly,
on the classical Turing concept of computations as operations with symbols construed as rep-
resentations of some data or content. With the emergence of numerous non-classical models
of computing in recent decades (distributed, analog, genetic, quantum, etc.), representation
has been attacked by various anti-representationalist or “post-cognitive” schools. This article
shows that the complete rejection of representations in theoretical schemes of radical con-
nectionism and radical enactivism, as well as the irrelevance of this concept in the cognitive
paradigm of “dynamic systems,” means a step back to traditional natural science with its weak
ability to explain cognitive phenomena. Meanwhile, the strong representationalism closely
related to computational symbolism is fraught with paradoxes, such as the “homunculus para-
dox,” and its interpretation on real neurophysiological facts is a theoretical problem. On the
contrary, moderate, or weak, representationalism proceeds from the fact that complex com-
puting systems use representations of computational outcomes in their subsystems or at their
particular levels as input for computations in other subsystems or at other levels. Therefore,
the concept of representation is of operational value to cognitive science, but it cannot be
a universal clue to cognitive or philosophical problems.
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