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Pazpemmre MHe npuBeTcTBOBaTh yuacTHUKOB KoHrpecca ot umenn Haydnoro
Cosera PAH mo MeromoiiornueckuM mpodIeMaM HCKYCCTBEHHOTO HWHTEIUIEKTa U
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KOTHUTUBHBIX HWCCJENOBAaHUN, TMpeAcenareiseM KoTtoporo s seisitoch. CoBer
CYLIECTBYeT OKOJO JByX pecsatuietuil. [locmeanuwe roasl Mbl paboTaem Mpu
[Ipesnanyme Poccuiickoit Akagemun Hayk. Ham CoBeT — oguH M3 OpraHu3aTropoB
Konrpecca.

B nazBanuu Konrpecca oO0benuHeHBI MPOOIEMBbI, KOTOPHIE KaXXyTCS BechbMa
pa3HBIMHU: 3TO W OHWOJIOTHS, W TEOpHUs] CUCTEM, M HCKYCCTBCHHBIH HHTEIUICKT, W
MareMaruka. B 1efCTBUTENBHOCTH MEXKy 3TUMU CIOKETaMU CYIIECTBYET NIyOUHHAas
cBs3b. [Ipu 3TOM 51 100aBIIO K 0OCYKIEHUIO €lI€ OHy 001acTh 3HaHUS, KOTOpasi, KaKk
1 CUUTAKD, MMEET MpsAMOE OTHOLIEHHWE K OOCYXJIaeMOM HaMH TEeMaTHKe: 3TO
bunocodus.

[Ipumepno 60 et ToMy Ha3a] NOSBUICS TEPMUH «UCKYCCTBEHHBIM MHTEIJIEKT
(artificial intelligence). Ha kondepenunu B CHIA psia cnenuaaucToB MPHUILET K
BBIBOJly O TOM, YTO MOXHO CO3/1aBaTh TAaKOIO POJa CHUCTEMBI, KOTOPbIE CIIOCOOHBI
UMUTHUPOBATb ¥  YCHUJIUBaTh  HWHTEJUIEKTyaJbHbIE  BO3MOXXHOCTH  YeJIOBEKA.
[lepBOoHaYanbHO peyb LIJIA O JOTMYECKUX HHTEIIEKTYaJbHbIX CHUCTEMAaX, I[OTOM
MOSIBUWJINCh CUCTEMBI, HCIIOIB3YIOIINE HMCKYCCTBEHHbIE HEWPOHHBIE CETU W
BO3MOXKHOCTH TITyOOKOoro oOydeHusi. 3a 60 JieT B pa3BUTUU CUCTEM HMCKYCCTBEHHOTO
WHTEJUICKTa JOCTHUTHYTHI OTPOMHBIE ycrexw, 0e3 Hux Obula OBl HEBO3MOXHA
ro0anpHas nudpoBU3aIKs, KOTOpas CETOHS BO MHOTOM OTPECISICT HAIly XKU3Hb,
HauyMHasi ¢ )KOHOMUKHU U BKJII04Yasi 000POHHYIO cepy, 00pa3oBaHUE U KYIBTYDY.

A B Hawane 70-pIX TIT. MPOUUIOTO CTOJETHUS MNPOU30UUIO JPYroe BaKHOE
COOBITHE: BO3HUKIO HOBOE MEXKIUCIHUIUIMHAPHOE JBHXKEHHUE, KOTOPOMY Ay HUMS
KOTHUTUBHOW Hayku. B He€ Bouum pa3paboTku B 001acTH HCKYCCTBEHHOIO
WHTEJUIEKTa, a TakKe TaKhe JUCIMUIUIMHBI, KaK TICUXOJIOTHsS, JIMHTBUCTHKA,
uccienoBaHus mo3ra (Heilponayka). Boiia B Hero u ¢uiiocodus, npexiae BCero B
TOM e€ YyacTu, KOTOpasi U3yyaeT MO3HaHUE U CO3HAHME (AMUCTEMONIOTHS U usocopust
co3Hanus). lIpeacraBurenn STHX pa3HbIX JUCHUIUIMH, BKJIIOYMBLIUXCS B
KOTHUTUBHYIO HayKy (KOTHUTHBHAs T[ICUXOJIOTHS, KOTHUTHUBHAS JIMHIBUCTHUKA,
KOTHUTUBHAsI HEMpPOHAyKa), pa3lesisuid JBE HUJIEU: BO-NEPBBIX, YTO KOTHUTUBHBIC
(mo3HaBaTeNbHBIE) TMPOIECCHI — HE YTO HWHOE, Kak mepepadoTka wHOpMAINH,
MOJIy4a€MOM W3 MHUpa COOTBETCTBYIOIIMM YCTPONCTBOM (ISl YeJlOBEKa U APYTrUX
JKUBBIX CYIIECTB - 3TO MO3T), BO-BTOPBIX, YTO HOCUTEIAMH HHPOpMALUU Yy
KOTHUTUBHBIX ar€HTOB SIBJISIFOTCS OCOOBIE CTPYKTYPbl — MEHTAJIbHBIE PEIPE3CHTAILIUH.
[Ipy >TOM CUMTAIOCh, YTO KJIIOYOM K  IOHUMAHUIO TOTO, KakK MPOUCXOIUT
nepepaboTka  MHGPOPMAIIMM  KOTHUTUBHBIM ~ areHTOM,  SIBJISIIOTCSL  MOJIEIH,
npenajaraemMbie pa3pabOTYMKaMU HCKYCCTBEHHOrO HHTeiekTa. Pabora rojgoBHOTro
Mo3ra Oblla TOHSATa Kak pabora oco0Oro poja KOMIbIOTEpa - KOMIBIOTEpHAs
metadopa. dunocodpsl oOKazaIKUCh INIABHBIMU TEOPETUKAMH KOTHUTHUBHON HayKH,
chopMylIUpOBaB B OTOW CBSI3M OCOOBIE TEOPHUM: KOTHUTHUBHOTO CHMBOJIU3MA,
GbyHKIIMOHANIN3MA, «S3bIKa MBICTU» U JIP.

3a 50 et pa3BUTHA KOTHUTUBHOW HAayKu OBUIO caenaHo Hemalo. Bo Bcskom
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Cllydya€ HaJIAAWJIOCh IUIOJNOTBOPHOE  B3aUMOJEWCTBHE  Pa3HbBIX JUCLHUILINH,
M3YyYaloIllNX 4YeJlOBeKa W €ro II03HABATENIbHbIE IPOLIECCHl — PaHbIIE HUYETO
nofo6Horo He Obuto. BMecTe ¢ TeM cama KOTHUTHMBHAsI Hayka B IIEJIOM IpeTepriesna
Oonpire m3MeHeHus. Ha cMeHy NMOHMMAaHUIO TMO3HAaHUS B JyXe KOTHUTHBHOTO
CUMBOJIM3Ma U (DyHKIMOHATM3MA TMPUIIUIA WHBIE MPEACTABICHUS: KOHHEKIIMOHU3M,
ujesi, TaKk Ha3bIBAEMOTO, «OTEJICCHEHHOTO yMay, KOHIEMIUsS 00 YKOpPEHEHHOCTH
MO3HaHUA B OMOJOTMYECKHUX MPOLECCAX KU3HEACSITEIBHOCTH, HEOOXOIUMOCTh yUéTa
pOJM KYJBTYPHBIX BOIUIOIIEHWN B IO3HABATE€IbHOM JESATEIbHOCTH, MOHUMAaHUE
YeJIOBEYECKOr0 MO3ra Kak He MPOCTO €CTECTBEHHOro oOpa3oBaHHUsA, a Kak 0coOOoro
Oounoapredakra, HEpPeLyUUPYEMOCTh CO3HAHUS K KOTHUTHUBHBIM IpoLeccaMm U Ap.
[lo3Hanue okazajoch Oojiee CIOXKHBIM, 4eM 3TO AyMajoch 60 jer ToMy Hazamu.
B03MOXHOCTH M TpaHUIbl MCHOJIB30BaHUS MOJENEH HCKYCCTBEHHOTO HMHTEIJIEKTa
JUISL €r0 IOHUMAHUSI — 3TO CETOHS MPEAMET OCTPBIX JUCKYCCHIA.

HbiHe psin TeOpeTHMKOB KOTHUTUBHOW HAyKH CBA3BIBAIOT €€ Oyayiiee C
TOJIKOBAHHEM KOTHUTHBHBIX IPOLECCOB HAa OCHOBE TEOPUM IPEIBOCXUIIAOIICH
(npenckaspiBarolieii)  oOpaboTku  uHopmanuum  —  predictive  processing.
[Ipenmomnaraercs, 4YTO KOTHUTHUBHBIM areHT W3BIEKaeT HHPOPMALUIO U3 MUDA,
PYKOBOJACTBYSICb ~ ONPEACIEHHOM MOJENIbI0 BO3MOXKHBIX OyAyHIMX COCTOSHUUN
OKPY>KEHHSI KaK pe3yJibTaTa €ro JACHUCTBUM U KOPPEKTUPYS ATy MOJAEIb B CBETE
MOJly4aeMoro omnsita. JlJid MOHMMaHusA MPOLIECCOB MEepepadOTKH HH(pOpMaluu
UCIIOJIb3YIOTCSI HEKOTOPbIE MJIEW M3 00JACTH MCKYCCTBEHHOro MHTeluiekTa. Ho Benb
ATa KOHLEMIIUS HE YTO UHOE, KaK BAPUAHT TEOPUHU (PYHKIIMOHAJIBHBIX CUCTEM HAIIEro
BbAatonierocs yuénoro Ilerpa Ky3pmuua AHOXHMHA: MOJENb MOTPEOHOrO OyIyIIero,
aKLEenTop pe3ysbTara aeucTsus u Ap.! Tak, Teopusi cucTeM OKa3bIBaeTCs CBI3aHHOM C
COBPEMEHHBIMU TEHACHIMSIMA B KOTHUTHUBHOM Hayke M C pa3paboTkaMu B cdepe
HCKYCCTBEHHOI'O MHTEJIJIEKTA.

HyxHo cka3arh, 4To npoOsjemarnka TEOpPUU CHCTEM U CHCTEMHOIO aHaju3a
OMUPAETCS Ha XOPOIIYID OTEYECTBEHHYIO Tpaauuuio. Emé B Hauanme 20-bIX romoB
pomuIoro crojeTus Ham ¢unocod u yu€uoli A.A. bormanoB omyOnukoBan Tpyn
nol Ha3BaHueM «Tekronmorus (BceoOmasi opraHu3anmoHHasl Hayka)». B aTom Tpyme
ObLJIM Pa3BUTHl OMNpPEACIEHHBIE CUCTEMHBIC MPEACTABICHUS, ONEPEAUBIINE CBOE
Bpemsi. Unen bornanoBa He ObUTM cpa3y NPUHSTHL, & MTOBCEMECTHO OLEHEHBI TOpasio
no3xe, cnycts npumepHo 40 ner, korga noj BiausiHuem Jl.bepramandu nHavanu
pa3pabarbeiBaTh «OOIIyI0 TEOPUIO CUCTEM». OTH pa3pabOTKM HAYaldUCh M Y HaC
ycuausMu Gpuiocodos, JIOTUKOB, OMOJIOTOB, IKOHOMUCTOB. B 80-bie 1 90-bie TOABI B
MUpPE W B Halleil cTpaHe HadyajlloCh MCCIEAOBAHHE CIIOXKHO-OPTaHU30BAHHBIX U
CaMOpPa3BUBAIOIINXCS CUCTEM, KOTOPOE MpoAokaeTcs u ceituac. [Ipu s3Ttom cerogus
CUCTEMHBIE pa3pabOTKu Bc€ 0oyiee TECHO CBS3BIBAIOTCS C KOTHUTHUBHBIMU
UCCIIEAOBAaHUAMM. A MOCJIEIHHE BO MHOTOM ONPENEIAIOT Pa3BUTUE HAYYHOTO 3HAHUS
B LIEJIOM.

Sl xody 3arpoHYTh emi€ OJHy NpoOJieMy, KOTOpas B HAIlld JTHU BBI3bIBACT
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ocTpble Ae0aThl Cpeau CHEeUAINCTOB. ITO MpobieMa CO3HAHUS.

Bcerna cuurtanoch, 4TO MMEHHO pa3yM SIBISETCS IVIaBHBIM IPEUMYIIECTBOM
YeJIOBEKa 10 OTHOUIEHHWIO KO BCEM JPYTIMM >KMBBIM cyliecTBaM. Hemapom Haiu
Ouonoruyeckuii Buj HaszbiBaeTcs Homo Sapiens — denoBek pasdyMubiit. [Ipu sTtom
IIPENIIOIArajgoch, YTO MO3HAHUE COMPOBOXKIAETCS CO3HAHUEM: HEJIb3Sl MBICIUTH, HE
co3HaBas mnpouecc MpinieHus. [lostomy korma B cepenuHe 19 Beka BeJNMKUU
Hemenkui  yuéHbil (pusuk, ¢usmonor, ncuxonor, ¢unocod) I. Teapbmrompiy
NOPEeNJIOKUI  HAayyHOM ~ OOIIECTBEHHOCTHM  IMOHUMAHUE  BOCHPUATHS  Kak
0ECCO3HATEeNbHOIO  YMO3AKJIIOUEHHS, OH BbI3BAJ1 BOJHY BO3MYLIEHHUS: 3TO
HEBO3MOXKHAsI WJEs, 3asBISUIA €ro OINIMOHEHThl - YMO3AaKJIYEHHE, KaKk M JII0OOU
JIpYyrod BHUJA PpPa3syMHOH JESATENbHOCTH HE MOXKET OCYUIECTBIAThCA 0Oe3 ydacTus
co3HaHusi! Mexay TeM, CerojiHs BC€ CIEUUATUCThl B OOJACTH KOTHUTHBHBIX HaykK
MPUHUMAIOT TIOJIOKEHUE O CYIIECTBOBAHMM «KOTHUTHMBHOTO O€CCO3HATEILHOIOY.
Oxka3biBaeTcsi, 4T0 OOJbINAsT YaCThb TOM OTPOMHOM KOTHUTUBHOW pabOTHI, KOTOPYIO
OCYIIECTBIISIET MO3r (aHalu3, CUHTE3, 00OOIIEHHE, BBIJBUKECHHUE TUIIOTE3, Pa3HbIC
BUJIbI YMO3AKJIIOYEHUH W T.J.) TMPOUCXOAUT O€3 ydacTus co3HaHus. B 3Tol cBs3u
BO3HHUKAET BONPOC O TOM, YTO B TAKOM CIy4ae €CTh CO3HAHUE U KAKOBA €ro poJib B
HBOJIIOLIMM JKMBOTO MUPA U B JKU3HEAESITEIIbBHOCTH KOTHUTUBHBIX areHTOB.

B Hamm 1HM OONBIIMHCTBO CHEUAIMCTOB B OOJIACTH KOTHUTUBHBIX HayK
pasfeNsitoT MHEHHME O TOM, YTO CO3HAHME HE CBOAMTCS K TEM WIM HHBIM
KOTHUTUBHBIM ~ (YHKIUSM WJIA JaK€ K COBOKYNHOCTHM TakoBbiX. Cucrema
MCKYCCTBEHHOI'O HHTEJUIEKTa MOXKET 00JIaJjaThb MHOXKECTBOM TakuxX (yHKUUNA, HO
BpAZl JIM €1 MOXKHO NPUIIMCATh HAJIIMYKE CO3HaHMs. UYTo ke Takoe co3HaHue? EcTb
MHEHHE O TOM, YTO 3TO HEKHUH CaMOOTYET KOTHUTUBHOW CHUCTEMBI O COOCTBEHHBIX
coctosiHuax. Ho pasBe Takol caMOOTYET HEBO3MOXKEH 0€3 COMPOBOXKIIECHHUS €ro
co3HaHUEM (KOTJa OJHU YPOBHM MO3TOBOM JIEATEIBHOCTH PENPE3CHTUPYIOT U
KOHTPOJIMPYIOT paboty apyrux )? EcTb WHOE MHEHHE: CO3HaHME €CTh 0CO0O0ro poja
nepeKuBaHUe, Hekoe (EHOMEHAJIbHOE TI0J€, COMPOBOXKAAONIEE KOTHUTUBHYIO
nesTeNnbHOCTh. OAHAKO B JIIOOOM Clyyae BO3HHMKAET BOIPOC: €CIU CTOJIb MHOTHE
MO3HaBaTeJIbHbIE TPOILECCHl YCHEIIHO MNPOXOASAT 0e3 ydacTusi CO3HAHUS, 3a4YeM,
BOOOIIE, HY’)KHO CO3HaHWE, KaKoBa €ro posib (oauH (Gmiocod Hamucaa CTaThIo MO
Ha3BaHueM: «lloueMy He Bce KOTHUTHBHBIE MpoLecCchl UAYT B TemMHOTE?»)? U
BO3MOXXHO JIM HM3y4aTb CO3HAHUE OOBEKTUBHBIM CIIOCOOOM, HCCIIEIys BHEIIHEE
MOBEJIEHUE KOTHUTHMBHOTO areHta u padoty ero mo3zra? CyliecTBYIOT Jid, BOOOIIE,
OOBEKTUBHBIE MapKepbhl CO3HAHMS WJIM K€ BCErJa HYXHO oOpamarbes K
UCIIBITYEMOMY U CIpallluBaTh €ro O CyObEeKTHBHBIX mepexuBaHusix? Ho kak Torma
ObITh C M3YyYEHHUEM CO3HaHUS KXUBOTHBIX? Benb MX HEBO3MOXHO CIPOCHTH 00 HX
nepexuBanuax! Ecnu npeanonararb, 4To CO3HAHUE €CTh HE TOJIBKO Y YEJIOBEKA, HO U
y JAPYTHX XUBBIX CYLIECTB, TO KaK MO BHEUIHUM IPU3HAKAM Y3HATh O €r0 HAJIUYUU?
Mpbl  00BIYHO cuWMTaeM, YTO CO3HAHME €CTh Yy CO00aK, KOIIeK, JIOIIaJICH,
4eJI0BEeKOOOpa3HbIX 00€3bsH, APYTUX MJIEKONUTAOLIUX, MOTOMY YTO OHH B U&M-TO
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CXOJHBI C HAMHU. A BOT €CTh JIM OHO Y TapakaHa, 4epBsika? ITO HEMPOCThIE BOMPOCHI,
KOTOpbIE TOpSYO OOCYXKJaloTCsi B KOTHUTHUBHBIX Haykax. be3 oTBeTta Ha HHX
HEBO3MOXKHO JyMarb O IPOEKTHPOBAHMM MCKYCCTBEHHOTO CO3HAHUS - a TaKHe
HOMBITKU CETOJHS €CTb.

Hcrnonp30BaHUE CHCTEM HCKYCCTBEHHOIO MHTEJUIEKTA B JKU3HU U B HAYYHOM
MO3HAHUH, & TAKKE€ UHTEHCUBHOE PA3BUTHE KOTHUTUBHBIX HAayK CO3/IalI0T CUTYAaIUIO
aHTPOIOJIOTMYECKON PEBOJTIOLIMK U aHTPOIIOJOTNYECKOTO BBI30BA.

MammnHass 00paboTka OONBIIMX JAHHBIX MOPOXKIAET TAaKHE MPEICKa3aHMUs,
KOTOpbIE HE MOXET Jienarh yenoBek. Ho 0ObIuHO npeackazanue (Ha OCHOBE MPOCTBIX
HAOJIOACHUI WU e C MOMOILBIO HAyYHOU TEOPUH) MPEIIOIaraeT BO3MOKHOCTh €ro
OOBSICHEHUSI W TOHUMaHusA. MalMHHOEe TMpeACKa3aHhe HE COMPOBOXKAACTCS
OOBSICHEHHEM M TMOHMMAaHHUEM TOrO, KaK OHO ObUIO MOJY4YeHO (YeJIOBEK 3TOro He
MOHUMAET, MallMHa TOXeE, HO MOCIEIHEH OHO M HE HYKHO). MBI HUMeeM B 3TOM
clly4ae JIeJIO C Uy>KJIbIM HaM pazyMoM. DTO pallMOHAIbHOCTb, HO HE Ta, KOTopasi ObLia
JI0 CUX IIOp NMPUBBIYHOM U Jeraiia Hac «HemoBekoM pasyMHbIM». K ToMy ke MamnHa
MOKET B HEKOTOPBIX CIIy4asiX BbIJABaTh HEBEPHBIC MPOTrHO3BI - CIENOE TOBEPUE K €€
pPEKOMEHIAIMSIM  pHUCKOBaHHO. Vcmonb3oBaHME MAIIMHHOM OO0pPabOTKH OOJIBIIHX
JTAHHBIX B HAyYHBIX MCCJICIOBAHMSX MPHUBEIO HEKOTOPBIX CHEHUAIMCTOB K HJIEE O
TOM, 4YTO Hay4dHas Teopus (Ha OCHOBE KOTOPOM MOXXHO IOHSATh M OOBSCHUTH
U3ydaeMble SIBICHMs) OOJIbIIE HE HY)KHA, KAK HE HY>KHbI TAK)K€ HAy4YHbIE TUIIOTE3bI U
sKCriepuMeHThI. Eciii Bcepb€3 OTHECTUCH K ATOW UJEe, TO MPUBbIYHAS HAM HayKa He
uMeeT OyIyIero.

Hcnonb3oBaHue UCKYCCTBEHHOTO MHTEJUIEKTA JIJISl YIIPABICHUS! TEXHUYECKUMU
cucTeMaMu (B 4aCTHOCTH, B OECHWJIOTHOM TPAaHCIOpPTE), a Takke B mpaBe (T.H.
«MAIIMHOYUTAEMOE MIPaBO»), B APYTUX 00JACTIX HKUZHU OCTPO CTABST PAJl STUUECKUX
BOIIPOCOB: COXPAHEHHUE 3a YEJIIOBEKOM B ATHUX HOBBIX YCIOBHSIX POJU aBTOHOMHOTO
MOpPaJIbHOTO areHTa, OTBEYAIOLIEro 3a IOCIEACTBUS CBOUX JEHCTBUM, CO3JaHUE
(OTUYECKUX» HHTEIJICKTyalIbHBIX CHUCTEM, HE CIIOCOOHBIX HAaBPEIUTh YEIIOBEKY,
KPUTEPHUH JOBEPUS K PEKOMEHIALNUSIM UCKYCCTBEHHOTO MHTEIEKTa. A 3TO Hapsay ¢
BOIIPOCAMH O MO3HAHUU, PALIMOHAJIBHOCTH, CO3HAHUH, CTPYKTYpE HAyYHOU TEOPHUH -
dbyHnamentanbhple puaocodckre mpodIeMbl, KOTOPbIE UMEIOT HE TOJIBKO OTPOMHBIN
UCCJIEI0BATEIbCKUI CMBICII, HO CETOJIHSI OKa3bIBAIOTCS JKI'yde MPAKTUYECKUMH.

B cBo€ Bpemsa Benukuil gpuinocod KanTt Hammcan o ToMm, 4To s OTBETa Ha
Bonpoc «YUTO Takoe uenoBeK?» HYKHO OTBETUTh Ha Tpu npyrux: «Hrto s Mory
3HaTh?», «YTO g nmomkeH aenars?», «Ha 4uro s Mory HamesaThes?». CeromHsi Mbl
JIOJIKHBI 3aHOBO OTBEYaTh HAa BCE ATH BONPOCHL. OT 3TOro OTBETA 3aBUCHUT Oyyllee
YeJioBeKa.

Allow me to welcome the participants of the Congress on behalf of the
Scientific Council of the Russian Academy of Sciences on methodological problems
of artificial intelligence and cognitive research, of which I am the chairman. The
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council has existed for about two decades. In recent years we have been working
under the Presidium of the Russian Academy of Sciences. Our Council is one of the
organizers of the Congress.

The name of the Congress combines problems that seem very different:
biology, systems theory, artificial intelligence, and mathematics. In fact, there is a
deep connection between these stories. At the same time, I will add to the discussion
another area of knowledge, which, as I believe, is directly related to the topic we are
discussing: philosophy.

About 60 years ago the term “artificial intelligence” appeared. At a conference
in the USA, a number of specialists came to the conclusion that it is possible to create
systems of this kind that can imitate and enhance human intellectual capabilities.
Initially, we were talking about logical intelligent systems, then systems using
artificial neural networks and deep learning capabilities appeared. Over the past 60
years, enormous strides have been made in the development of artificial intelligence
systems; without them, global digitalization, which today largely determines our
lives, starting with the economy and including the defense sector, education and
culture, would not be possible.

And in the early 70s. In the last century, another important event occurred: a
new interdisciplinary movement arose, which was given the name cognitive science.
It includes developments in the field of artificial intelligence, as well as such
disciplines as psychology, linguistics, and brain research (neuroscience). Philosophy
was also included in it, primarily in that part that studies cognition and consciousness
(epistemology and philosophy of consciousness). Representatives of these different
disciplines included in cognitive science (cognitive psychology, cognitive linguistics,
cognitive neuroscience) shared two ideas: firstly, that cognitive (cognitive) processes
are nothing more than the processing of information received from the world by a
corresponding device (for of humans and other living beings - this is the brain),
secondly, that the carriers of information in cognitive agents are special structures -
mental representations. At the same time, it was believed that the key to
understanding how information is processed by a cognitive agent is the models
proposed by artificial intelligence developers. The work of the brain has been
understood as the work of a special kind of computer - a computer metaphor.
Philosophers turned out to be the main theorists of cognitive science, formulating in
this regard special theories: cognitive symbolism, functionalism, ‘“language of
thought”, etc.

Over the 50 years of development of cognitive science, a lot has been done. In
any case, fruitful interaction between different disciplines studying man and his
cognitive processes has been established - there was nothing like this before. At the
same time, cognitive science itself has undergone great changes as a whole. The
understanding of cognition in the spirit of cognitive symbolism and functionalism has
been replaced by other ideas: connectionism, the idea of the so-called “embodied
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mind”, the concept of the rootedness of cognition in the biological processes of life,
the need to take into account the role of cultural embodiments in cognitive activity,
the understanding of the human brain as not just natural formation, but as a special
bio-artifact, the irreducibility of consciousness to cognitive processes, etc. Cognition
turned out to be more complex than it was thought 60 years ago. The possibilities and
limits of using artificial intelligence models to understand it are the subject of heated
debate today.

Nowadays, a number of theorists of cognitive science associate its future with
the interpretation of cognitive processes based on the theory of anticipatory
(predictive) information processing - predictive processing. It is assumed that a
cognitive agent extracts information from the world, guided by a certain model of
possible future states of the environment as a result of its actions and adjusting this
model in the light of the experience gained. To understand information processing
processes, some ideas from the field of artificial intelligence are used. But this
concept is nothing more than a version of the theory of functional systems of our
outstanding scientist Pyotr Kuzmich Anokhin: a model of the required future, an
acceptor of the result of an action, etc.! Thus, systems theory turns out to be
connected with modern trends in cognitive science and with developments in the field
of artificial intelligence.

It must be said that the problems of systems theory and systems analysis are
based on a good domestic tradition. Back in the early 20s of the last century, our
philosopher and scientist A.A. Bogdanov published a work entitled “Tektology
(general organizational science).” In this work, certain systemic ideas were developed
that were ahead of their time. Bogdanov’s ideas were not immediately accepted, but
were widely appreciated much later, about 40 years later, when, under the influence
of L. Bertalanffy, they began to develop the “General Theory of Systems”. These
developments began in our country through the efforts of philosophers, logicians,
biologists, and economists. In the 80s and 90s, research into complexly organized and
self-developing systems began in the world and in our country, which continues to
this day. At the same time, today system developments are increasingly closely
associated with cognitive research. And the latter largely determine the development
of scientific knowledge as a whole.

[ want to touch on another issue that is causing heated debate among specialists
these days. This is a problem of consciousness.

It has always been believed that it is the mind that is the main advantage of a
person in relation to all other living beings. It is not for nothing that our biological
species is called Homo Sapiens - reasonable man. It was assumed that cognition is
accompanied by consciousness: one cannot think without being aware of the thinking
process. Therefore, when in the mid-19th century the great German scientist
(physicist, physiologist, psychologist, philosopher) G. Helmholtz proposed to the
scientific community an understanding of perception as an unconscious inference, he
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caused a wave of indignation: this is an impossible idea, his opponents said -
inference, like any other type intelligent activity cannot be carried out without the
participation of consciousness! Meanwhile, today all specialists in the field of
cognitive sciences accept the existence of the “cognitive unconscious”. It turns out
that most of the enormous cognitive work that the brain carries out (analysis,
synthesis, generalization, hypotheses, various types of inferences, etc.) occurs
without the participation of consciousness. In this regard, the question arises about
what consciousness is in this case and what its role is in the evolution of the living
world and in the life of cognitive agents.

Nowadays, most specialists in the field of cognitive science share the view that
consciousness is not reducible to certain cognitive functions or even to a set of them.
An artificial intelligence system may have many such functions, but it can hardly be
attributed to the presence of consciousness. What is consciousness? There is an
opinion that this is a kind of self-report of the cognitive system about its own states.
But is such self-report impossible without accompanying it with consciousness (when
some levels of brain activity represent and control the work of others)? There is
another opinion: consciousness is a special kind of experience, a kind of phenomenal
field that accompanies cognitive activity. However, in any case, the question arises: if
so many cognitive processes successfully take place without the participation of
consciousness, why is consciousness needed at all, what is its role (one philosopher
wrote an article entitled: “Why don’t all cognitive processes take place in the
dark?’)? And is it possible to study consciousness in an objective way by studying
the external behavior of a cognitive agent and the functioning of its brain? Are there,
in general, objective markers of consciousness, or is it always necessary to turn to the
subject and ask him about subjective experiences? But what then to do with the study
of animal consciousness? After all, it is impossible to ask them about their
experiences! If we assume that not only humans, but also other living beings have
consciousness, then how can we recognize its presence by external signs? We usually
believe that dogs, cats, horses, apes, and other mammals have consciousness because
they are similar to us in some way. But does a cockroach or a worm have it? These
are thorny questions that are hotly debated in cognitive science. Without an answer to
them, it is impossible to think about designing artificial consciousness - and there are
such attempts today.

The use of artificial intelligence systems in life and in scientific knowledge, as
well as the intensive development of cognitive sciences, creates a situation of an
anthropological revolution and an anthropological challenge.

Machine processing of big data generates predictions that humans cannot
make. But usually a prediction (based on simple observations or with the help of a
scientific theory) presupposes the possibility of its explanation and understanding. A
machine prediction is not accompanied by an explanation and understanding of how
it was obtained (a person does not understand this, nor does a machine, but the latter

Systems theory, algebraic biology, artificial intelligence: mathematical foundations and applications 75



does not need it). In this case we are dealing with a mind alien to us. This is
rationality, but not the one that was hitherto familiar and made us “Homo sapiens.” In
addition, the machine can, in some cases, produce incorrect forecasts - blind trust in
its recommendations is risky. The use of machine processing of big data in scientific
research has led some experts to the idea that scientific theory (on the basis of which
the phenomena under study can be understood and explained) is no longer needed,
just as scientific hypotheses and experiments are no longer needed. If we take this
idea seriously, then the science we are accustomed to has no future.

The use of artificial intelligence to control technical systems (in particular, in
unmanned vehicles), as well as in law (the so-called “machine-readable law”), in
other areas of life, acutely raises a number of ethical questions: maintaining the role
of an autonomous person in these new conditions a moral agent responsible for the
consequences of his actions, the creation of “ethical” intelligent systems that cannot
harm a person, criteria for trusting the recommendations of artificial intelligence. And
this, along with questions about knowledge, rationality, consciousness, and the
structure of scientific theory, are fundamental philosophical problems that not only
have enormous research meaning, but today turn out to be extremely practical.

At one time, the great philosopher Kant wrote that to answer the question
“What is a person?” three others must be answered: “What can I know?”, “What
should I do?”, “What can I hope for?” Today we must answer all these questions
anew. The future of a person depends on this answer.
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