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Annomayusa. llenpro paboOTHl SABISETCA CO3JaHUE TEOPETHUYSCKUX OCHOBAHWH MMHUTAIMOHHOTO
MOJENIMPOBAaHMS areHTOB YHHBEPCAIHHOTO HCKYCCTBEHHOT'O HWHTEJUIEKTA HAa OCHOBE MeTadopbl
MPOCKTUPOBAHUS MYJIbTUATCHTHBIX HEUPOKOTHUTHUBHBIX apXUTEKTYp. 3ajada MCCICIOBAaHUS COCTOUT B
pa3pab0TKE OCHOBHBIX MPHHIIUIIOB MMHTAIAOHHOTO MOJICIIMPOBAHUS CO3HAHUS HWHTCIUICKTYaIbHBIX
arcHTOB IO/ YNpPaBJICHUEM HEWPOKOTHHTHUBHBIX apXHTEKTyp. JlaHo dopManbHOE ompeseiicHHE areHTra
YHUBEPCATHHOTO HCKYCCTBEHHOTO MHTeIUIeKTa. [Ipemiokena runoresza o CTpyKTYpHO-(PYHKIIHOHAIEHOM
OpraHM3aIi CO3HAHUS YHIUBEPCATHHOIO NCKYCCTBEHHOTO HHTEJIEKTa Ha OCHOBE MeTaOpbI IPOSKTHPOBAHUS
MHOTOKOMITOHCHTHOW MYJIbTHar€HTHOH HEHWPOKOTHUTHUBHOW apXHMTEKTypbl. Pa3paboTaHbl HEKOTOpPBIC
MPUHIUIIBI UMUTAIMOHHOTO MOJIEIMPOBAHMS CO3HAHUS areHTOB YHHUBEPCAIBHOIO HMCKYCCTBEHHOTO
MHTEJIEKTa HA OCHOBE KOHTEKCTHO-AECTEPMUHUPOBAHHOTO Pa3BUTUS YIPABIISIONICH HEHPOKOTHUTUBHOM
APXUTEKTYPhl B KOMMYHUKAaTUBHOM COLMANIBHOM pealbHOM Cpelie.
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Abstract. The aim of the work is to create theoretical foundations for simulation modeling of agents
of universal artificial intelligence based on the metaphor of designing multi-agent neurocognitive
architectures. The task of the study is to develop the basic principles of simulation modeling of the
consciousness of intelligent agents under the control of neurocognitive architectures. A formal
definition of an agent of universal artificial intelligence is given. A hypothesis is proposed about the
structural and functional organization of the consciousness of universal artificial intelligence based on
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the metaphor of designing a multi-component multi-agent neurocognitive architecture. Some principles
of simulation modeling of the consciousness of agents of universal artificial intelligence are developed
based on the context-deterministic development of the control neurocognitive architecture in a
communicative social real environment.
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BBEJIEHUE

HMMuTanoHHOE MOJIEIMPOBAaHNE CO3HAHUS, KOHIENTYaTbHO M MCTOPHYECKH SIBIISIOIIECECS
OJIHOM M3 KJIFOUEBBIX TEOPETHYECKUX MPOOIEM HCKYCCTBEHHOTO MHTEIIEKTA KaK 00JIacTH HC-
CJICJIOBaHUSI BO3MOXKHOCTEH (YHKIIMOHAJIBHOTO MOAEIUpoBaHus pazyma [1, 2], mis cioyuas
VHUBEPCAIbHO20 UHMELIEKMYANbHO20 d2eHma SBISETCS MPoOIeMoil B TIEPBYIO Ouepeb MpH-
kiagHoi. Kak nmokasano B HacTosie pabore, HE0OXOAUMOCTh MOJEIUPOBAHUS CO3HAHUS UH-
TEJUIEKTYaJIbHOI'O areHTa OIpe/iesieTcs], IPeXae BCero, 3ajauell ynpasnenus e2o nogeoenuem
B YCIOBUAX PEalbHOLL CPeobl.

OTH yCIIOBUSA, CPEIU TIPOUYETO, XapaKTEPUIYIOTCS SNUZ00UYHOCIBIO U YACMUYHOCbIO HADII00e-
HUL, CIOXACMUYHOCMbIO COObIMULL, OUHAMUKOU, (PU3ULECKOU KOPPEKMHOCMbIO, A2EHMHOCIbIO 834-
UMOOeticmeull, HeonpeoereHHOCMbIO, anPUOPHOU HeCMPYKMYPUPOBAHHOCMbIO U MHO2OMOOANbHO-
CMbI0 OaHHBIX, CYIIECTBEHHO 3aTPYAHSIONINMYI PEIICHUE 3a/1a4 HHTEIUICKTYIbHOTO YIIPABIICHHSI.

B cooTBercTBHM € TUTIOTE30H, HA 6a3e KOTOPOH OBLT pazpaboTaH MOAXOM] K CO3JaHUIO0 CUCTEM
UCKYCCTBEHHOTO HHTEIUIEKTa C IMOMOIIBI0 MeTa(opbl MPOCKTHPOBAHUS M)YIbMUASEHMHBIX
HeUPOKOSHUMUBHBIX apXumeKmyp, HAIIEAIMNNA OTpaXKCHHE B MHOTOJIETHEM IHMKJIE HayYHBIX
pa6ort [3, 4,5, 6, 7], uHTEIUIeKTyalIbHBIC CHCTEMBI YIIPAaBJICHHS TOBEACHUEM IIPHUPOIHBIX BBICIINX
OMOJIOTNYECKUX OPIaHNU3MOB («ECTECTBEHHBII HHTEIUIEKT) CTaJId OCHOBHBIM CPEJICTBOM UX MPH-
CHOCOOJIEHUS K TAKMM YCIIOBUSM PEalbHOM CpeJibl, a IIIaBHBIM HHCTPYMEHTOM o0ecreueHus -
(EeKTUBHOCTH a/laNTallui WHTEIUIEKTa cTana HeWPOIUIACTUYHOCTh TOJIOBHOT'O MO3T'a, pean3yo-
11asi AMHAMUYECKYIO alllPOKCUMAIIMIO 3aKOHOB YIPABJICHUS K TAKUM YCIOBHSIM.

B wacTtHOCTH, B BBINICTIPHUBEACHHBIX pa0OTax MOKa3aHO, YTO CAMOOPTAaHU3AIUS A2eHMOG-
Hetiponos (acneiponog) B cocTaBe (YHKIHMOHAIBHBIX Y3JIOB (KOCHUMOHOS) YIPABIISIONINX
HEHPOKOTHUTHUBHBIX apXUTEKTYp (uHmMeN1eKmoH08) NHTEIUIEKTylIbHBIX areHTOB, JIETSPMUHH-
pPOBaHHAs MpolleccaMyi 0OMeHa SHEPTUU M HHPOPMAIMK MEXIY arHEHPOHAMH C TTIOMOIIBIO JTH-
HaMHU4eCKOro (hOpMHUPOBAHUS aKCO-ICHJIPOHAIBHBIX CBS3€H M OTIpPaBKU HEHpOMennaTopos,
HalpaBJieHHas HA MAKCUMU3AIIHIO JJOKAJIBHBIX 11€JeBBhIX (QYHKIUI 3TUX arHeHpOHOB, o0ecneun-
BaeT CUHTE3 TaK HA3bIBAEMBIX cneyuaibHulx yHkyuonanvHolx cucmem (mo I1. K. AHoxuny) ox-
moanoz2uzayuu, u0eHmupukayuu u peuieHus npoodiem YHUepcaibHo20 CHeKmpa B CUCTEME «UH-
TeJUIEKTyalIbHbI areHT — peajbHas cpeiay.

[Ton pyHKIIMOHATIBHOM CHCTEMOM B TAHHOM CITy4yae IIOHUMAaEeTCsl MHOXKECTBO arHEHpPOHOB U3 pas-
JIMYHBIX KOTHAUTOHOB, CBSI3aHHBIX T.H. KOHTPAKTaMH HA OOMEH PHEPTHU W WH(OpPMAIIUH, CKOOPIH-
HUPOBAHHBINA MAJIOT HAa OCHOBE MEpeaud COOOLIEHUH MEXy KOTOPbIMU 00ECIIEUMBACT pean3a-
LHIO T.H. HEUPOKOZHUMUBHOU Nbechbl (HK-Nbeca) — HeUpOKOSHUMUBHO2O0 MYTbMUAZEHMHO20 AlI20-
pumma, peau3youiero (QyHKIHOHAI OHTOJIOTU3AIMH (TIEPBUYHOTO OMPEIENICHNs) HEKOTOPOH Mpo-
6nembl, 00 ee uaeHTUUKAIUH (TIOBTOPHOTO PACIIO3HABAHUS), TMOO CHHTE3a €€ PEeIICHUSI.
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BriaiBuHyTas paHee runores3a 0 HAJIMYUHU B TOJIOBHOM MO3T€ BBICIIUX OPraHU3MOB MemaghyHK-
YUOHANILHBIX CUcmeM, CIIOCOOHBIX B 3aBUCHMOCTH OT KOHTEKCTa T€HEpUPOBAThH CIEIHalIbHbIC
(YHKIMOHATIBHBIE CHCTEMBl OHTOJIOTU3ALUH, HICHTU()DUKALMY U PELICHUS Pa3IMYHBIX IpoOIeM
B CHCTEME «MHTEIJICKTYalIbHBIM areHT — cpeia», Obla peaau3oBaHa B MeTadope MpOeKTUpPOBa-
HUSl YIPaBJIAIOIIMX HEHPOKOTHUTUBHBIX apXUTEKTyp B BHJE KOHLENIHUU TaK Ha3bIBAEMBbIX
Hetponnblx adpux (Hetpopabpuxu), PEATU3yIOUUX PYHKYUIO HelupoceHe3d — CUTyaTHBHO
00yCJIOBJIIEHHOTO TUHAMUYECKOTO MOPOXKIEHUS HOBBIX arHEUPOHOB B Pa3IMYHBIX KOTHUTOHAX
TaKUX HEHPOKOTHUTHBHBIX apXUTEKTYPp [5].

Bkyne ¢ BBeaeHHbiME B [4, 8] anementamu (HOPMaNIbHOTO OMHCAHKS KOHTPAKTHBIX B3aUMO-
JNEHCTBUI MEX]ly arHedpoHAMHU B COCTaBe MHTEIUIEKTOHA (H-()yHKyuu) KOHUEMIUS JUHAMHYe-
CKOT'O CHHTE3a CIEIHATIbHBIX (PYHKIMOHAIBHBIX CUCTEM B COCTaBe YIPABISAIOUICH HEHPOKOTHU-
TUBHOH apXUTEKTYpbl HHTEIUIEKTYaJIbHOTO arenTa (popmMupyer TeopeTuueckuid 6azuc amis odoc-
HOBaHMs CIIOCOOHOCTH areHTOB YHHUBEPCAJIbHOIO HMHTEIIEKTa aBTOHOMHO OHTOJIOTU3UPOBATh,
UACHTU(PULIMPOBATh U PelIaTh IPOOJIEMbl YHUBEPCAIBHOTO CIIEKTPA, BO3HUKAIOLIUE B CHCTEME
«MHTEJUIEKTYaJIbHBIN areHT — pealibHasl cpesiay.

Ecnu ynpoteHHo noj npobiemoii TOHUMATh TAKOK OTPE30K TPACKTOPHH MHTEIUIEKTYaIbHOTO
areHTa B peaJIbHOM cpene, KOTOPbIi OKaHYMBAETCS COCTOSTHUEM, B KOTOPOM yenesds (YHKYUsL
azenma TOJ| YIIPABJIEHUEM HEUPOKOTHUTHUBHOM ApXUTEKTYpPhl IPETEPIICBACT 3HAYUTEIbHBIEC W3-
MEHEHHS, TO MOXKHO YTBEpXKIaThb, YTO METa(yHKLIHOHAJIbHbIE CUCTEMBI, peau3yeMble ITOU
HEHPOKOTHUTUBHON apXUTEKTYpOW, AUHAMHYECKH, MO TPeOOBaHUIO, 0OYCIOBICHHOMY CUTya-
[uel OTCYTCTBUS B HEHPOKOTHUTUBHOM apXUTEKType HEHPOKOTHUTUBHOTO «00pabOTYMKay TOM
npoOIeMbl, TTOPOXK/Iasi B HEH TOTIOTHUTENIbHBIE CTIeUAIbHBIC ()YHKIIMOHATIBHBIE CHCTEMBI OHTO-
JIOTU3alliY, UACHTU(PHUKAIUK U pelieHus], obecreunBaoT 0a3zy A €AMHOOOpa3HOrO pelieHus
J00BIX BO3MOYKHBIX B IAaHHOM CHCTEME «MHTEJUIEKTYalIbHbIN areHT — peajibHas cpeiay Mpodiem
Ha OCHOBE CKOOPAMHUPOBAHHOT'O BBIITOJIHEHUS HEMPOKOTHUTUBHBIX MBEC, PEATM3YEMBIX ITUMHU
MeTa(yHKIIMOHAIBHBIMUA U (YHKLIMOHAJIBHBIMU CUCTEMAaMH, T.€. HA OCHOBE CHHTE3a MOBEIECHUS
WHTEJUIEKTYyJIBHOTO areHTa B PEAIbHOU Cpeie.

B cooTBeTCTBUY C paHee BBIIBUHYTOM rUmnote3oii [9] co3Hanue paccMaTpuBaeTcst Kak (pyHKIHO-
HaJIbHasl HAJICTPOIKa Ha/l yNPaBISIONIeH HEHPOKOTHUTUBHOM apXUTEKTY PO HUPKHETO YPOBHS (100-
CO3HaHUe UHMENIEKMYAbHO20 A2eHma), caMa TIPeJICTaBIISAIoNIas COO0N HEHPOKOTHUTUBHYIO apXu-
TEKTYpY, OOBEKTOM YIIPaBJIE€HHs KOTOPOH ABJISIETCS MOACO3HAHNE MHTEIUIEKTYaJIbHOTO areHTa.

Tak KaKk MHTEIUIEKTyalIbHbI areHT CUHTE3UPYET CBOE IOBEACHHUE B PEAIbHOM Cpefe, eMy, Kak
MPaBUJIO, TPUXOJUTCS OJHOBPEMEHHO OHTOJIOTU3UPOBaTh, WACHTU(QHUIMPOBATH M pEUIaTh He-
CKOJIbKO IPOOJIEM, COOBITHS B COCTAaBE KOTOPBIX PACTSHYTHI BO BPEMEHHU U IPOMCXOAAT B PA3INUHBIX
4acTsX MpocTpaHcTBa. [loaToMy 0/1HOM M3 OCHOBHBIX (DYHKIINI CO3HAHMSI SIBIISIETCS, B COOTBETCTBUHU
C Halllel THUMOTE30M, yIpaBJIeHUe paclpeesieHHeM MOHOMOJIBHBIX PECYPCOB OpraHu3Ma (MM €ro
UCKYCCTBEHHBIX aHAJIOTrOB — MPOrpaMM, poOOTOB), TAKUX KaK PYKH, JBMKUTENN, MEXKIY AJTOPUT-
MaMH YIIpaBJIeHHUs TOBEJICHUEM, CHHTE3UPYEMBIMHU Pa3IMYHBIMUA METaQYHKIMOHAILHBIMY U CIELIU-
TBHBIMH (DYHKIIMOHATIBHBIMU CUCTEMaMHU JUISl PELLICHUS Pa3IMuHbIX IPOOIIEM.

Axmyanonocms pabomul ONpeNENIeTcss HE0OX0IMMOCThIO CO3aHHsI ar€HTOB YHUBEPCAILHOTO
HCKYCCTBEHHOI'O UHTEJIIEKTa, CHOCOOHBIX aBTOHOMHO OHTOJIOTM3UPOBATh, UIEHTU(DUIIUPOBATE U
pewath MpodeMbl YHUBEPCAIBHOTO CIIEKTPA B CUCTEME «areHT — CPeiay.

L]envio uccnedosanus ABIAETCS CO3/aHUE TEOPETUUECKUX OCHOBAHUN MMUTAIIMOHHOTO MO/ie-
JUPOBAHUS A2€HMO8 YHUBEPCAIbHO20 UCKYCCMBEHHO20 UHMEeNIeKmAa Ha OCHO8e Memagopbl npo-
EeKMUPOBAHUS MYTbIMUALEHMHBIX HEUPOKOZHUMUBHBIX APXUMEKNYP.

3aoaua uccnedosanus COCTOUT B pa3pabOTKE OCHOBHLIX NPUHYUNOE UMUMAYUOHHO20 MOOETUpO-
6aHUsl CO3HAHUS UHTEIUIEKTYJIbHBIX ar€HTOB 1101 YIIPAaBIEHUEM HEHPOKOTHUTUBHBIX ApXUTEKTYP.
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Tak Kak caM TEpMHH «yHUBEPCAIbHBIM UCKYCCTBEHHBI MHTEIUIEKT) 3a4acTy0 UCHOJIb3YETCs B
KauecTBe HePOpPMaIbHOIO, HECYIIEro, CKOpee, MHTYUTHUBHO MOHATHOE 3HAYEHHUE KOMIIbIOTEPHOM
MPOrpaMMbl UCKYCCTBEHHOTO MHTEJUIEKTA, CIOCOOHON K aBTOHOMHOMY TIOMCKY pEIlIeHHH MpoodaeM
HIMPOKOTO CIIEKTPa, U3HAYATBHO HE 3aJI0’KEHHBIX B JITOPUTMAX 3TOU MPOrpaMMbl, HEOOXO MO BBe-
cTH GOPMATBHOE OTPECTICHUE areHTa YHUBEPCAITLHOTO UCKYCCTBeHHOTO nHTeuiekTa (YUN).

1. ATEHT YHUBEPCAJIbHOI'O UICKYCCTBEHHOI'O MHTEJIJIEKTA

PaccMOTpuM HEKOTOPYIO BBIUMCIUTEIBHYIO CUCTEMY S;, IOTPY>KEHHYIO BO BHEIIHIOIO 110 OT-
HOIIEHHIO K Hell peanbHyto cpeny W ™Si . Buiuuciumensuiii yuki 3TOH CUCTEMBI 10 HOMEpOM h
OIpeeIuM Kak Habop areopummos:.

; iht iht, iht
aih = {al J PO Sy },
TC1 TC3 ‘m-1

y +1

KOTOPBIC BBIIIOJIHAIOTCA HaA HIarax AUCKPETHOI'O BPECMCHHU AT Tcy. OTH AJIT'OPUTMBbI

= Tcy+1 -
peanu3yloT cuHTe3 Habopa oTpe3koB f ' BEIXomHOI 9qbqbei<mopﬂoﬁ mpaexmopuu f* cucteMs! S;,
KOTOPBIE COOTBETCTBYIOT HEKOTOPOMY 3aKOHY yrpaBienus: [ = ui(r”‘) OT1oT 3aK0H (hopMH-
pyercs yCTpOI/ICTBOM ynpasnenus Ul Ha ocHOBe HaGOpa BXOMHBIX OTPe3KoB 1" cencoproii mpa-
exmopuu r*, KOTOpas ONpeneNsAeT ABMKEHNE CUCTEMEI S; B cencopHom npocmpancmee R, koto-
poe, B CBOIO OuUepe/ib, ONPEAEIseTCs KaK IeKapTOBO MPou3BeieHne Ha0OpOB 3HAYEHUI BCEX CEH-
COPOB CHUCTEMBI S;, PETHCTPUPYIONIUX HEKOTOPHIE ITapaMeTPhl, ONTUCHIBAIOIINE COCTOSIHHS KaK ca-
MOM 3TOM CUCTEMBI, TaK U BHEIIHEW cpenbl W ™t

Conep’aTenbHbI CMBICI BBITOJIHEHUS ITUKJIA BEIYUCICHUH COCTOUT B TOM, YTO YCTPOHCTBO

yrpasiieHust U' CTPOUT HEKOTOPBII 3aKOH YNpasieHus:
ul(rt): R = FLF = {FL X FL, o X F )

Fi = {f AR PP INENS 1S TS Sl S S i }
dext Tc

iint ciint iint iext riext iext max max _ ,max
u( TC J’) fTC (f fZTc R Hivas Y fl‘fc fZTC yeeey ) giaxg ) Qint t GQext = 4

= it o o)t = v ).

3neck F! — 1.H. s¢ppexmoproe npocmpancmeo, faro tnt ¥ fext — cocrosHus unmeporpdhexmopos

fq““t € F' cucteMsl S;, C TIOMOIIBIO KOTOPBIX OHA BO3JEHCTBYET HAa CBOM COCTABHBIE YACTH, U €€
akcmeposppexmopos fi* € F', ¢ MOMOLIBIO KOTOPBIX OHA BIMSET Ha BHEIIHIOK CPEIy wSi,

COOTBETCTBEHHO.
Habop Touexk:

tint iint iint iext riext iext i
FL (R R e Sl LSS SR, f,) €L,
3a/1aeT 3¢ ekmopHy0 mpaeKmopuio CUCTEMBI S;:

fi — lr cmax (frlwfrzf-- fr max) _ u-( Llr max).

IIpoctpancTBO
&7 =R x F!

Oy1eM Ha3bIBaTh NPOCMPAHCIMEOM NosedeHus CucTeMsl S; B cpene W5t
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Cucremy S;, 71 KOTOpO#i onpenenena ¢pynkmus f7 = ui(rih), Ha30BeM acenmom (azenm-
HbIM biuuciumenem) N;  peanvroti cpede W ™5t

BamaiuM Kiace acenmmulx eviuucaumenei A (a-eviuucaument) Kak MHOYKECTBO BCEX areHTOB N;.

ByJeM cuuTaTh, 4TO B CHJIy JeHCTBHS B peanbHoil cpese W ™ 3akoHa cOXpaHEHHs SHEPTUU
UK BRIYHCTeHuit a'h
areHToM 3aTpar sHeprunm e paccemsaromeiics B cpemy W N

[Tpumem Takke, 4yTO IJi1 HOPMAIbHOW pabOTHI areHTa N; TpPeOYyHOTCS U 3aTpaTbl SHEPTUU:

MOYXET OBITH pc€ajin3oBaH arcHTOM Ni TOJIBKO B CIIy4ac BBIIIOJHCHHUS 3THUM
ihx

ethl = Arg;“AeiL, rae Ae'l — moTepn SHEprUM Ha OJHOM MHTEPBANEC BPEMEHH.

AreHT X, IpH JBHXEHUH 110 CEHCOPHO# TpaekTopHH 1 epexouT B COCTOSHNUS, B KOTOPBIX
oH (B3aUMOEHCTBY co cpenoit W ™ ) miu TepseT HEKOTOpoe KOJTMYECTBO dHepruu e ™, um
IpHOGpETaeT HeKoTopoe BosHarpaxaeHus e ™, [TycTh 9TOT areHT 3amacaeT YHEpruio e’ B cBoeM
BHyTpeHHeM pesepByape E' € X;. ITycTh Takxke eMKOCTb 9TOTO pe3epByapa KOHEUHa U He IPEBbI-
1I1aeT 3Ha4YeHus C(E i). JluHamuKa 3HaYEHUS KOJIMYECTBA SHEPTUU areHra N; BO BpeMsl peaan3a-
ih

[[UU [MKJIa BBIYUCICHUIN a'" OMHChIBACTCS yHKYUel pa3smemKy COCMOSHULL

eih — ei(h—l) _ eihL _ eihx _ eihw + eihr’

a KOJIMYECTBO SHEPTUH, XpaHsIeiics B ero pesepsyape E', — ynxyueil snepeuu:

max hmax

P in P in ih _ iht iht ihT max i i
el = el +zh_1 eih fi = Uh_lfl fi = (fe, g L e el < oEY),

1

rze e; — 3Heprus B pesepByape E' arenta N; B HaUaJIbHBI MOMEHT BPEMEHH T .
bynem cuutaTh, UTO 8pems scusHU Tomax areHTa N; €CThb QYHKIUS OT MamepuaibHOu mpaex-
mopuu w' cucmemvl «azenm R;— cpeda W iy, xotopas ecTh GyHKIHS OT PHEKTOPHOI U CeH-

COPHOM TPaeKTOPHIi: T max = T (W‘ (u‘(r‘))).
To4ku MaTepuanbHOM TpaeKTOpUU W' areHra X;, Uik KOTOPhIX BEPHO
ipos i if,,,pos iyl ipos ipos
w2 e wh el (w,P) > el (wf,_ ) wyr ™ € WiPes,
Ha30BEM NO3UMUEHbIMU TOUKAMHU, YCIOBUE
ineg i ,ify,,ineg ify,,i ineg ineg
Jw,, " Ewe (WTC ) <e (WTC_l),WTC EW
— He2amueHbiMU TOUKAMH, YCIIOBUE
ElW.}ter € Wlel(w‘} ) — O,W.L. g € |iter ¢y ineg
c [ c

ipos ine i
POS ‘w8 u W e" Ha30BEM IK3UCTEHYU-

— MEePMUHATIbHbIMU TOYKaAMU. Bwmecte Bce Touku w. Tc

Tc 1
AJIbHbIMU moYKamu, a MHOXKECTBO

Wiex — Wipos U Wineg U Witer
— MHOJ4CECMBOM K3UCTEHYUATbHBIX MOYEK.
YcrpoiictBo yripasierust Ul € R;, pacxomys SHEPIHIO, COAEPIKaIIyIocs B pe3epByape E' € N;,

bopmupyeT 3QHEeKTOPHYIO TPACKTOPUIO, YCTPEMIISIOIIYI0O K MAKCUMYMY yenesyio QyHKyuro
epemenu dcuznu (9K3ucmenyuu) areuta N;:

Tt (Wi(fi)) P max.

ul(ri)eFieisc(E) el(wt,)>0=3r; el (wt,)=0=3K;
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ByJieM CUHTATh, 4TO areHTHI X;, PeaTH3yIoIIHe BEIUUCIUTEIbHBIN MK a” ¢ nenpio pemenus
9TO# 3371a4K, OTHOCSITCS K KJIACCY IK3UCMEHYUATbHBIX ebiuuciumenetl d (3-ebluuciument), siBisi-
IOILIEMYCSI TTOJIKIACCOM KJlacca areHTHBIX BBIYUCIUTENCH A.

[Tpumem, uto ¢hyrkyus cocmosnuii areHTa X;

i(i) = oiTemax _ (i i i CRE L Qi i ol [Tk
s (r ) =S, = (Ser1'SZTx2' ey Sjmaxy ]_max>. R' = 8.5, =s (rka_
X J y
pasMeyaeT CeHCOpHOe MpocTpaHcTBO R', cTaBs B COOTBETCTBHME OTPE3KaM CEHCOPHBIX TPAEKTO-

. LTy o .
pun TTx k (,Z[J'IH KOTOPBIX BBCACH BEPXHHUU HHACKC HOMEPA COCTOAHUA ]), HEKOTOPBIM COCTOSIHUAM
k—y

sjlrxj, BoImnosHsist Takyro pa3MeTKy, QYHKIUS COCTOSHHIA 33aeT npocmpancmeo cocmosinuil S*
CHCTEMBbI KMHTEJUICKTYaJIbHBIN areHT — peajibHasi cpe/iay Ha 0a3e peain3aiuu KOCHUMUGHO20 NPo-

o i . It
yecca. IlocnenoBaTeIbHOCTH COCTOSIHHUI slex 3aJ1a10T MpaAeKmopuu coCmosHuu erxz areHTa X;
j 1

B IpocTpaHcTBe S'.
DyuKkyus pazmemku cOCmMosHUL are’Ta \;

LT cmax

— i i i — nifl). Qi i
pTl - (plTxl’ pZsz’ ""pdmax‘rxdmax) =P (S ) §* - P,
. . iT . . ijt ii . . . .
i — ol Xk i — ol X1 U _ .. i i iexs
pd‘rxd =P (erk—y) 'Sj‘rxk =S (rfxl_m) 'rrxl =T (W‘rxl) Wiy, eEW
OTpeNIEIsieT nPoobaeMbl pérxd, KOTOPbIC IPUHAIJICKAT npocmparcmesy npoonem P arenra K;. [To-
i
CJIEZIOBATENILHOCTh MpoOiIeM Pdx,, 337aC€T HEKOTOPBIC HaCTH mpaekmopuu npoonem (nomoka

iTx, i
npobnem) p;, ~ areHTa B MPOCTPAHCTBE npobnem P
1

Beinenum nonkiace koehumughvix eviuucaumenei K (k-eviuuciumenu) xiacca 3K3UCTEHIIN-
QNBbHBIX BBIYUCIHUTENCH I, BKIIOYAIOMINNA B ce0sl TAKUE BHIYUCIUTENH, 3aKOH YIIPaBJICHUS KOTO-
PBIX MOKET OBITh TIPEJICTABJICH B BUAe QYHKIMH @' BUIA:

o) - o (0)

B snuzoouueckou, ounamuueckotl, HeonpedeneHHoU, YACMUYHO HAOII00AeMol cpeoe Wi
ih ih
areHt N; He MOKeT HaOII0AaTh Bce cocTossHuA s, popmupyroriue mpodiemy p dhr, bynewm cuu-

TaTh, UYTO QYHKYUSL pemMPONPOAKMUEHO20 MOOEIUPOBAHUS]
mi(sih) — {pih U pihE | v piE € PihE}

BO3BpalllaeT MHOKECTBO OTPE3KOB TPAEKTOPHii YacTHUHO Habo1aeMoit mpobnemsl p' u Bo3-
MOKHBIX Ieneil pI*E, cBA3aHHBIX C MEpPexXoJ0M K COCTOSHHAM areHTa N;, B KOTOPHIX 3Ta IIPo-

Oiema OyaeT penieHa.
B knacce k-BbrumCIHTENEH 3a1aIUM MTOIKIACC pemponpoakmuenuix eviuuciumeneti T (m-6vi-
yucaumenit), TaKAX, 9TO MX 3aKOH YIPABIICHUS MOKET OBITH IIPEJCTABICH B BUJIE:

fif = ui(rin) = g (mi (pi (si(rih))) _

bynem cuutatb, 4TO hyHKyus evibopa yenu areHta X;

pih¥ = gi(m?) = max{e!(pi%), vpih® € pirc)
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BO3BpALIACT LENb PL'=*, ABJISIONUIYIOCS CyOONTHMANBHOM 110 0XKHUIAEMOMY B GYIyIIEM 3HAUCHHIO

(GyHKIMM pasMETKH, & QYHKYUs cunmesa pewreHuli areura N;
flith |
ih — i (ifyih ihkE _ (,i( ik
al(pih, pih=) = ™ =p (Sl(rl )) A = (ul(rl )) =

= pif® = pi Si(,,i(wi(flihks)))
ihkE

BO3Bpallaet Habop pewenutl (areopummog) — vacreit 3ppekropHoii TpackTopu f;1=, B pe3yiib-
TaTe peanu3allii KOTOPBIX CHCTEMA «areHT — cpeiay MePeXOauT u3 npobiemuoti cumyayuu p't
yeiiesoe cocnosrue p,l(hu .

[Tpumem, 9uto Pyukyus evloopa pewrenuil areHTa N;
finkes — Ci( i(pih, pih= )) = max{e! (pi'="), vf;h )

Bo3Bparaer pemenue f;*=* npo6aemsi p*, nepesonsiee arenra N; B LeneBoe cocTosHME pLE*,
TaKoe€, YTO OLICHKA € (p‘h“ ) CTAaHOBUTCS MaKCUMAaJIbHOM.

BHyTpH kiacca T-BbIUUCTUTENCH BBIACIUM MOAKIACC ABMOOemepMUHUPOBAHHBIX BbIUUCIIU-
menei J1 (0-6bluuciumenu), 4eii 3aKOH yIpaBiICHHUS MOKET ObITh IPEICTABJICH B BH/IC:

fih = yi(rin) = ¢t{ ai( gt (m! (pi (Si(rih)))

BuyTtpu kiacca [l BeIACTHM Kilace camoodyuaemuix eviuucaumenet QO (o-eviuuciumenu), Ko-
TOpBIE CAMOCTOSTENHHO (C MOMOIIBIO YCTPOHCTBA yrpaBieHns U, paccenBast SHEPTHIO U3 pe3ep-
Byapa E') reHepHpyIOT 3aKOH yIPABJICHNS HA BCEM MHTEPBAJIC CBOETO BPEMEHM XKHU3HH, HCIIOJb-
3ysl pyHKYUs 00yueHus

iT . . it . . . . . .
g, < (r) = (urld"‘l(r‘),r‘,fl,el) ,Ule P, eX,EL€P, ER,

de . _— l‘[d c ,
ui(ri) _ quk"“ (r‘) |k =1[1,.., kmax], y Tdk (r ) Tdk"+ (T‘),
Cc = [1, ey dk+1 - dk]

3aJaroIyr0 IpoHecC HU3MCHCHHA 3aKOHa ynpaBneHHsI Ha 1marax JUCKPETHOTO BPCEMCHU

[Tdk, Tdk+1] Ha KOKIOM M3 KOTOPBIX OH HMEET BH/T u et 1 (r )

—X; T max
B cwity cmoxacmuunocmu i neonpeoenenHocnu Cpebl W { BTIOTOKe TIpoGNeM p, © Ha mare

BPEMEHHU T, TOJIBKO HEKOTOPBIE ITPOOIIEMBI pwnt € P2 € P! yxe onmonoausuposans, T..:

iont lont lh i — iont),
VD, € Prlii3ay,, € AL ,aka uka(pth :

iont ihkEx __ i i, iont , ihZx*
Pr _>ak» 1, —C (a (ph'[x'pk ))’
iont

e uer (phfx — nokanvrblil (1S TPOOIEMBI pl°“t) 3aKOH ynpasieHus, 00JIacTb ONpeaeIeH s

ot = {pit | 7, € [14, ..., Tomax]} mpencTaBasieT cOGOIl MHOXKECTBO TOUEK MOTOKA

npo6ieM, B KOTOPBIX B Ka4ecTBE TEKyIIel MpoOieMbl areHT N; onpeaesseT mpoodiemy p“’“t, a

KOTOpPOTO Pp
o0yacTb 3HauYEHUM a,ﬂx = {aer | 7, € [Tl,...,‘[cmax]} — 3TO MHOXECTBO T.H. CHEYUaIbHblX
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iont

aneopummos akT pelieHus npoOaeMsl Py, , KOTOpbIe UMEIOTCS B PACIIOPSHKEHUU areHTa X; Ha

mare BpeMeHI/I Ty, ABIAIOIICEC YaCTbIO
i ih iont iont i
AL ={all | vk vpi"t e P} e K

— MHOKECTBA BCEX TAKUX alrOpUTMOB, P™ — MHOKeCTBO OHTONOrM3UPOBAHHBIX pobIeM. by-
iont iont ih ih
JIEM CUHMTaTh, YTO P, F Phpr, U Qkr, # Qkr, B CHILY TOIO, YTO BO BCEM MEPHO/IE XKU3HU arcHTa

N; ¥ IpOOJIeMBI, M aJITOPUTMBI Moz[H(bHquyIOTCﬂ Ha OCHOBE OOYUYCHHUSI.
i ; iT ;max
OcranbHble TPOOIEMBI p"‘°“ € P;7°" € P! BoToke p, © arenty N; Ha IIare BpeMEHHU T, He

U3BECTHBI (HE OHMONI02U3UPOBAHDL), T.€.
inon inon, ih i — iont
Voot € PO Agil € AL il = uilt (piot),

P T .max
rie P{1°" — Bce npoGuiembl B OTOKE p, ¢, HE OHTONIOTM3UPOBAHHbIE HA Mare T.. Jins oddex-

TUBHOTO ()YHKIIMOHUPOBaHUs areHTa N; TpeOyeTrcs, 4yToObl Koagduyuenm HOBU3HBL cpedbl
Wi ona acenma R;

kx

= |Pln0n|/|Plont| > 0
tee TcoT max

pUOIIIKAJICS K HYJIO C yBETMYCHHEM BpeMeHI/I ¢dbyHKumoHupoBaHus areHTa. YtoObl koddduim-

—X;

eHT ky; ' YMEHBIIAJICA, CPEIHSS CKOPOCT Uy (plnon

) MOABJICHUA HCOHTOJIOTN3UPOBAHHBIX ITPO-

max
Oiem p”‘o“ B TIOTOKE pT1C

vt (pihom) = [PiRon| /(zomax — 1,) < vy (al ) = |AL |/ (zemax — 1)

JIOJDKHA OBITH HE OOJIbIIE CPEAHEN CKOPOCTH IPOIIECCa OHTOIOTM3AIUH TPOOIIEM p‘“"“ Takoro
COOTHOILEHHUS arcHT N; MOXKET JOCTHYB C IOMOIIBIO CHHTE3a CHEeYUALbHbIX AI2OPUMMOE UOCH-
muguxayuu u pewienuss 3TUX NpodIeM ak’; Memaanzopummamu ath € A‘TM, KOTOpBIE peaju-

3YIOT QYHKLIUHU

— ., lhM(__inon i Al _— Al
aer uk‘rx (phrx ) ev’, A A U akr ’

IMPU BBIMUCIICHUU KOTOPBIX U CTPOATCAA CIICHUAJIBHBIC aJITOPUTMbIL akT 3)16019 Al — MHOXCCTBO

CneyualbHblx aicopummos akT ,a AlM — MHOKCCTBO mMemaaicopummoe a,lc’;M CHHTC3a TaKuX CIIC-

[HaJIbHBIX aJTOPUTMOB.
BHecsi COOTBETCTBYIOIME MOMPABKH B 3aKOH ympapieHus f 1 = ul(r‘h) Y BBIIICTIPUBEICH-
HYIO ONITHMHU3AIIMOHHYIO 33/1a4y:

it cmax

fi — uiMa(ri) flh vphrx € P, s )

. . . u (Phe,) ail €A AR
fil = yitMa(pl ) = ull’:hTM(p’: ) alh e Dhr, = P (sl (r,ﬁi‘_y))
Ty Ty Ty

Vx,Vy,Vh,Ti(wi(fi)). —— — max,

fi=uMa(ri)eFie'sc(El) et (wt,)>0=38; et (Wi, )=0=2K;
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OIpe/ieIMM BHYTPHU KJIacca O-BBIUUCIIUTENEH MOAKIACC Memaaieopummuieckux bluucaumenel
M (m-6b1uucirumenu), NOTUMHSIOIIMXCS ITOMY 3aKOHY YIPaBJIECHHS C Y4€TOM HEOOXOANMOCTH
pelLIeHHs TaKoH 3aauu.

3ananum COCTOSIHHE KOJIeKMUBHO20 azenma (nonyaayuu azenmos)

i (Gi-1) i(o—1 i(>-1
NN ( ), N ( ), o) N.,(nax ) (konnexmuenoe cocmosinue) Ha 1Iare T, KaK MHOXECTBO
Tc 17¢ 2T¢ JmaET,

) i

. i(-1
COCTOSIHUM arceHTOB Njg S . Ha 3TOM luare:
c c

i i i _ ci(pi i — [.i7c iTc iTc
Sifc(sl‘fc' SZTC’ ey Sjmax.[c) - S (RTC)) R - (rl‘[c_xl’ rZTC_xz’ B T}max‘fc_xjmaX)'

Bepxuue unaekcer 2,2 — 1 onpenesnsior T.H. paneu areHToB, OMUCHIBAIOIINE OTHOIICHHS BIIO-
JKEHHOCTH areHTOB JIpYT B JIpyra.
DyHKUUA pazmemKu KOIIeKMUSHuIX npobiem

P‘ril":cmax — (Plil'xll Pzi'fxz’ ) Pciimax.[xdmax> = pi (Sl(Rl))’

i (. idhg, idhg, idhymax) i i i(>-1) ,i(>-1) i(»-1)
Pd‘rxd o {pk1‘fd 'pkz‘l'd ! ""pkmax‘fd ! NTC 3 Nch Nlec ! NRZTC P Nkmax.[c

OIIpCACIIACT HpO6HeMI>I P‘;Txd’ HHTCPHPECTUPYCMBIC B KAUCCTBC KOJIJICKTUBHBIX COCTOSIHUM HEKO-

iv i?
TOPBIX KOJIEKMUBHBIX A2EHNO08 Nd‘rc € NTU’ B KOTOPBIX BCC arcHTHI paHra % — 1 cTanKHUBaKOTCA CO
SHAYUTCIbHBIMHU U3MCHCHHUAMU SHECPIUU. 3I[€CI> kl — HOMCP arc¢HTa B IOITYyJISALNUH, hkl — HOMCED

JOKaJIbHOM MPOOJIEMBI 9TOTO areHTa, CBSI3aHHON C KOJUIEKTUBHOM ITpoOaeMoi Pﬂlifxd' bynem cuu-

iqd

i(»-1) .
T ik zt,» TAC I —HOMEP TOMyJIs-

i
TaTb, YTO arC¢HTHI N . S Nd‘L’C 00MEHHUBAIOTCS COO6H.I€HI/I$[MI/I m
[4

OHHu, d— HOMCp KOJIJIEKTUBHOM l'[pO6J'IeMBI, k 1 —HOMCpP areHTa-oOTHpPaBUTCIIA COO6H.[€HI/I}I, q —HOMED
Ar¢HTa-1oJIy4aTeiid COO6H.I€HI/I$I AJIs1 KOOpAUHAIUK CBOUX JEUCTBUI Ipru peHICHUN KOJJICKTUBHOM

i v
poOIEMBbI Pcllrxd C OMOIIBIO NIEPEBOJIA areHTa X ;, B ENEBOE COCTOSHHUE:

o T, i(b—l)Ma iT. i(‘?—l)Ma itc i("?—l)Ma it; _
Pdfxd+y =G {ukl Tlfc—xk1 Uy, rZTC_xk2 ) wer s Upmax rkmaXTC—kaax =

_ {pidhklE* idhy, & idhmaxEx }
klhgl'[xd.'.y’ kzh%zfxd.ﬂy’ e kmaXthaxTxd+y ’
idhy (=) |, ci
TIED, .o — JIOKAJIbHOE LEJIEBOE COCTOSHHUE areHTa N ,a GY — dynxyus xonrexmusHoo
kihy, Txg+y kite

5 i
evibopa yenu Pded+y arenta N, .

OmpenennM B Kiacce M-BBIYHCIHTENICH OJKIACC KOLIeKmusHulx eviuucaumenets JI (-gvi-
yucaumenu), 3aKOH YIPaBJICHUST BBIYHACIUTEIbHBIM IIUKJIOM KOTOPBIX MOXET OBITh Mpej-

CTaBJIEH B BUJIC.
o _ gy — i) i iE*
Fr=U = (Pdrxd,P ).

ded+y

rae ®Y — BeroMorarenbHas (yHKIHS.
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0T pimax
ITycTh MHTEIEKTYaIbHbIH areHT N (HanpuMep, NOCTAHOBLIMK 3a/1auM, ONEpaTop) Is

pelIeHus mpoOIeMbI phiT 4 CTPOHUT aJII‘OpI/ITMI

idh; _  idh(id idhEx idh; zl_ ni(7-1)
Ay = Wyry ‘(o3 rd) fiey = Di ita’ Pnovgr, ) ) EIquTd €L,

i nid iZx | _idngEs | Pidhgg Ly Bx
Pded {ph iTd’ pkqhk Td} Pd‘[xd+y - {ph?7d+x ) p ) )

kqhquxd+y
Dldhk _ Didhkq ( nid ) ?Jidhqu* _ Cm- nid bidhkqlqu*
lqud liqTd kqhigTa )’ kg Txy+y pkqhqud ph,‘;q‘rd+y ’
ni(>—1) idh;
rue Nk 1, — ArCHT U3 Kiacca J- BBIYMCIIMTENIEH, KOTOPBIK B COOTBETCTBUH C AIITOPUTMOM @, T
q
VT imax

e

JUISL PEIICHUS] JIOKAJIbHOU TTPOOIIEMBbI p}fiir , omeparopa X JIOJDKEH PEILUTh CBOO JIOKAIbHYIO
b

nidhy

qu CrenaB 3T0, OH COBMECTHO C OIEPaTOPOM

npobIemMy pk ahicya TPV TIOMOIIM 2ITOPHTMA a,

pPEeIINT U KOJUJIEKTUBHYIO IpoOieMy Pded’ nepenst K LeneBbIM IpodieMam P&izdw Y TTIOMOILU

idh;Ex ?Jldhkq"‘*

reHepanuy 3 (HEeKTOPHBIX TPACKTOPUI fl . 3nech 1 — uHAEKC, 0003HAYAIOIINN

u fy

quxd+

m‘neimax

HCKYCCTBEHHOE NPOUCXOXKICHHUE areHTa N ( 2 . Onepatop N, JUUISl TIPUBJICYCHUST areHTa

ni(7—1
qu(fd ) K COBMCCTHOMY PCUICHUTIO HpO6JIeMLI ph iTd IIpyu MOMOIITH (1)YHKI_II/II/I SA3BIKOBOI'O KOAHUPO-
vicod
BaHUs Wl CTPOUT IJIA 3TOTO arcHTa 3aaHuec, BEIPA)KCHHOC B COO6HIGHI/II/I
qudhkq _ vicod i IS ldhl Didhkq
m. = Pd ) Pd ,a, 5, a )]
iztg l Txqg’ " ATxg+y’ “liTa’ “lk,Ta
kqdec qudhkq
PACKOAUPOBAB KOTOPOC IMPH IMOMOIIN q)YHKIII/II/I SA3BIKOBOI'O JCKOAUPOBAHUA Wl miZ‘L'd ,
0-1) nidhy,
arcHT kqTa moJry4acT I/IH(I)OpMaI_II/IIO 0 TOM, YTO OH OOJIKCH BBIIIOJIHUTH aJITOPUTM alqud
nid Didhkqlqu*
C HEJIbI0 Mmepexoaga OT HpO6J’ICMLI pk h K Hpo6neMe Do . Cucrema «omeparop —
q qud hqud+y

areHT — cpella» peann3yeT KOJJIEKTUBHYIO TPAeKTOPHIO:

B _ miv o _ [ pianEx PidhigEx
F =U"=® (Pde Pded+y)_(ﬁde ’fl )

kqTxg+y
B CUJIy TOro, 4ro BCA I/IH(I)OpMaL[I/Iﬂ NpUXOoguT K arcHTy N ( - ) BO BXOOAHOM CCHCOPHOM
IIOTOKEC, MOXXHO 3aIlluCaTh:
dhodhig _ i if imakadec ( Skqdhig
pth =p htg—g’ 1 izT4 ’
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e P — HOBasl JIOKajJbHasg mpoOsema, peuieHue KOTOpOil NeTepMUHHUPOBAHO HEOO-

qudhkq Uibfeimax
XOOUMOCTBIO BBIIIOJIHCHUS 3aJaHUs ml.ZTd , IPUHATOTO OT OoII€parTropa N,[bi . aTy Ipo-

ni(>-1) .
OsemMy areHT qufd UJICHTU(UIIUPYET B CBOCH CHCTEME ymIpaBlicHHs Ha 0a3e aHaiau3a
kqdec< qudhkq

o it o
CEHCOPHOM TPaeKTOpUHU rhrg_g U JEKOJIUPOBAHHBIX (PyHKIIHEH v, ) JIAHHBIX O

iztg4
i = idh; Pidhig
Pd'fx ' ATy 4y’ al"l' L’ 1
d a+y’ “Lita’ CligTa
nkqdhy,

[TocTpous Tpy moMoIH GyHKIMK p' OKATbHYIO HpobnemMy Phr,

ni(>—1
1 areHT Nk( ) eJc
qtd

IMOMOIIBIO CBOCTO 3dKOHA YIIPABJICHUSA I'CHCPUPYCT TPACKTOPHULO:

nidhyeg hli Bx ( nidhy, hly, Ex m’dhqu*) _ itMa (pnkqdhkq) B

ijd+y ijd ! lquxd+y htg

nih nkqdhy nih
u, (p 7),3a;" € A%a

kqTx \Fhty kqtd
)
ninM [ Pkqdhig nih nk
q
ukq‘rx (ph-:d ’ ﬂaqud €A
nidhy g hlx, & p nidhy,, Ex
roe f; — obwasn 3ghgexmopuas mpaekmopus — €€ yenesas yacmo, a
© v,y was. >pgexmop p PURLL fiy iy Y ;

Didhkthqu*

it — nodzomosumenvHas yacms o0LEH TpaekTopuu. [ Toro 4roObl U3 TEKYyILEro
xd
) vioT ;

Di(’?—l pimax
cocTosHns X omepatop X CMOT PeaT30BaTh IeJIEBYIO YacTh, eMy HEOOXOIMMO CHa-
kqta Tpi

qajia UCIIOJIHHUTDb MOATOTOBUTCIIbHYIO YaCTh O6H.ICI>1 TPACKTOPUH.

ni(v—1) nih
AreHT qufd MpH YCJTOBUHM NPHCYTCTBUS CMEUHMANLHOTO aNrOPUTMA @ ., DEIICHHUS

nkgdhy

4""kq
npo0emMbl Phr,

B Ga3e 3HaHWII 1 anropuT™MOB (reHoMe) A”K4 Hcnonp3yeT BHITONTHAEMYIO

nih ( nkqdhi,

kqtx \Phrg ) JUIsE TOCTpoeHus o0mei 3dekTopHol Tpaek-

3TUM aJTOPUTMOM (QYHKITHIO U

?Jidhk hly Ex bi(b—l)
q"kq

TOpUH f, kqta

it . HpI/I YCJIOBHHU OTCYTCTBUSA TAKOTO aJITOPUTMaA arcHT N
xXqty

nihM ( nkqdhyg

IMPpUMCHSCT

METaaJTOPUTMUUECKYI0 PYHKITHIO U

kqtx \Phrg > JUISL TOTO, YTOOBI CO3/1aTh CIIEIHATLHEBIA

nih
allrOPUTM Ay 7 .-

(-1)

ni o
Taxum xe 06pa30M arcHT Nk T ACUCTBYCT U B ClIy4dac, KOraa B HIpPOHECCE IMOCTPO-
qld

nidhy  hly S* kT

v v q q qtxq+y

€HUS U BBIMOJIHEHUS o0uiei 3ppexkTopHoil TpaekTopuu ij B IIOTOKE P OSIB-
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COOTBETCTBEHHO, JUIsl IOCTPOCHUS U peanu3amun > QekTopHoii TpackTopun F omnepatopy
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CTBUS1, HEOOXOANMBIE JJIsl TeHepaluu oo1el 3¢ HeKTopHON TpaeKTopun , C YUYETOM
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Xd+Yp
I/ICKYCCTBCHHBIﬁ HUHT eJ'IJIeKTyaJ'IBHBIﬁ Arc¢HT OJOJIKCH BBIITOJIHUTH CaMOCTOATCIIBHO.
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Arenra N kqta € JI, 3aKOH ynpaBJIeHUs] KOTOPOIO UMEET BUJL:

Didhkthkqs*

, nkgdh
q4itk
— umhMa ( q>'

JTxg+y htgq

OyZieM Ha3bIBATh A2EHMOM VHUBEPCANbHO20 UCKYCCMEEHH020 unmeiekma (YHUSEpCanbHbiM
uckyccmeennvim unmennekmom (YWUUN). Takux areHtoB Oynem OTHOCUTH K (hopMaibHOMY
kiaccy H (H-BbIUMCIUTENN).

2. 3AJIAYA MOJIEJIMPOBAHISI CO3HAHNSI ATEHTA
YHUBEPCAJIbHOT'O UICKYCCTBEHHOI'O MUHTEJIJIEKTA

Hcxos U3 BBIIEU3II0KEHHOT0, ONUPAsICh Ha IPUHATOE OINlpeiesIeHne, 3aJauy HMUTALUOH-
HOTO MOJIEJIMPOBAHUSI CO3HAHMUS areHTa YHUBEPCAJIbHOIO MHTEIJICKTa B peajbHOW cpene
Oynem paccMmaTpuBaTh Kak 3a7ady CO3/1aHHUS HEHPOKOTHUTHUBHOW CHUCTEMBI YIpaBIEHUS
HEHPOKOTHUTUBHOM CUCTEMOM yIpaBJiEHUs IBH)KEHUEM TAKOTO areHTa B IMPOCTPAHCTBE €0
IIOBEJICHHUSI.

MOo’kHO NPEeAnoI0KUTh, YTO OCHOBHASI (DYHKIUS CO3HAHUS MHTEIJIEKTYyaJIbHOTO areHTa, UH-
TEPIIPETUPYEMOr0 TAKUM 00pa30oM, COCTOUT B yIIPaBJIEHUH BEIOOPOM BapHAHTOB (hparMeHTOB €ro
Oynyiel TpaeKTOpHil B MPOCTPAHCTBE MOBEIEHNUS, CHHTE3UPYEMbIX (PYHKIIMOHAJIbHBIMU CHUCTE-
MaMH{ HeHPOKOTHUTHBHOW apXUTEKTYPbl HUXKHETO YPOBHS (IIOJICO3HAHUS) ITOTO areHTa, popmu-
POBaHUM IJIaHA YE€PEIOBAHMUS [TOCIIEI0BATEILHOCTH TAKUX (PPArMEHTOB UCXO/1s U3 KPUTEPUEB OI1-
TUMU3ALAN CIOKHOMU 1eJIeBON QYHKIUH.

W3 37Ol runoressl, B YaCTHOCTH, BBITEKAET, YTO MMUTAIL[MOHHAS MOJEJIb MYJIbTHAreHTHBIX
HENPOKOTHUTHBHBIX IIbEC B «KAPTE3UAHCKOM TE€ATPE» CO3HAHMS I0JKHA YUUTHIBATH 1IENIU U CIIO-
coObl ONITUMAJILHOTO PEUICHUS 3aJJa4l CUHTE3a KyCOYHOM (110 COCTaBYy 3a/1a4) TPAeKTOPUH JBU-
JKEHUS areHTa YHUBEPCAIBHOIO HCKYCCTBEHHOI'O MHTEIJIEKTA B IPOCTPAHCTBE NOBeIeHus. Peme-
HUIO 3TOM K€ 3a7a4M JIOJKHBI ObITh MOCBSIIEHBI CTPYKTYPHO-(YHKIIMOHAIbHBIE MOJIEIH BCEX
ceHCOpoB U A(P(PEKTOPOB HEHPOKOTHUTHUBHOM apXHTEKTYpPhl CO3HAHUA. Tak Kak OOBEKTOM HX
HaOJI0ICHNUS U yTIPaBIICHUS SABISETCS HEHPOKOTHUTUBHAS apXUTEKTYypa MOJICO3HAHUS HHTEIJICK-
TyaJIbHOTO areHTa, Oy/JeM, COOTBETCTBEHHO, Ha3bIBaTh UX NCUXOCEHCOPAMU WU NCUxodghghexmo-
pamu. B uactHocTH, cocTaB U (PyHKIMH NCUX03(PEeKTOpOoB, NMPUBEACHHBIX Ha pPUCYHKE 1,
JIOJDKHBI OBITH JIETEPMUHHUPOBAHBI 33JjauaMH pelakKTUPOBaHMs rpada nmpodsieM U peleHui uH-
TEJUIEKTYyaJIbHOTO areHTa, TOJKHBI MO3BOJIATh JOOABIATh U YAAIATH €r0 3J€MEHTHI, BBIOIHSITD
UX pa3MeTKy MapKepaMu MpeJnoYTeHUH (BEpUTh, CUNTATh HEBBIIOJHUMBIMH, HEBEPOSITHBIMU U
T.11.), pPEKOMOMHHPOBATH C YACTAMU JAPYTHX IpadoB U T.1.
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Puc. 1. Cxema 63aumooeticmeus HetlpOKOSHUMUBHBIX APXUMEKMYD NOOCO3HAHUS
U CO3HANUSL A2eHMA YHUBEPCATLHO20 UCKYCCIMBEHHO20 UHMENIeKmMA

Fig. 1. Scheme of interaction of neurocognitive architectures of the subconscious
and consciousness of an agent of universal artificial intelligence

Takum 06pazom, UHBapHAHT HEUPOKOTHUTUBHON apXUTEKTYPhl CO3HAHUS I0JIKEH PEATU30BbI-
BaThb KOHTYp YIpaBlieHHs CyOONTHMAbHBIM BBHIOOPOM ajbTEpHATHUB COCTABHBIX YacTed Mpo-
OJIeMBI U ee PelLIeHHs, pacIpeAeIeHHbIX 10 MHBAPHAHTY HEMPOKOTHUTUBHON apXUTEKTYphl HUXK-
HEro YPOBHs, aBTOHOMHO CUHTE3UPYEMBIX HEHPOKOTHUTOHAMH B €€ COCTaBE.

3. TUITOTE3A O CTPYKTYPE CO3HAHUS ATEHTA
YHUBEPCAJIBHOI'O HCKYCCTBEHHOI'O UHTEJIJIEKTA

C nenpio pa3paboTku MeTaopbl MPOSKTUPOBAHUS UMUTAIIMOHHON MOJIEIN CO3HAHMSI areHTa
YHUBEPCAJIHLHOTO UCKYCCTBEHHOTO MHTEJUIEKTA MPEAIaraeTcsi BKIIIOUUThH B COCTAB TaKOH MOJIEH
HEHPOKOTHUTHUBHYIO MOJIe]Ib COOCTBEHHOTO «SI» 3TOTO areHTa, COCTOSIIYIO U3 YEThIPEX B3aMMO-
JIEMCTBYIOIIUX KOMIIOHEHTOB: HEHPOKOTHUTUBHASI MOJENb BHEIIHEH Cpelbl, MOCTPOEHHAs Ha
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OCHOBE JKCTEPOIICTITOPHOTO MOTOKA JAHHBIX (IKCTEPOIICTITOPHASI MOJIENb PEaTbHOCTH); HEHPO-
KOTHUTHBHASI MOJIETTb CBOETO «TeJay, MOCTPOSHHAsi HA OCHOBE MHTEPOIEITOPHOTO IMMOTOKA JIaH-
HBIX (MHTEPOIENITOPHAS MOJICIIb); HEUPOKOTHUTHBHASI MOJICIIb CBOCH MBICIMTEIIBHOM JCSITEIbHO-
CTH, TIOCTPOEHHAs Ha OCHOBE JIAHHBIX IICUXOIETITOPHOTO TTOTOKA JAHHBIX (TICHXOIETITOPHAS MO-
JIeb); HEHPOKOTHUTHBHAS BepOajibHas MOJIENIb, MOCTPOCHHAs Ha OCHOBE (PYHKIIMOHAJIBHOTO
MPEJICTABUTENIBCTBA B YMPABISAIONICH HEWPOKOTHUTHBHOW apXUTEKType HHTEIUICKTYaIbHOTO
areHra ()eHOMEHOJIOTMH ONHMCAHUS MBICIUTEIBHON JIEATEIBHOCTH CPEACTBAMHU €CTECTBEHHOTO
SI3bIKa, CO3JAHHBIMU TPU MHTEPAKTUBHOM B3aUMOJICHCTBUU B PA3JIMYHBIX KOMMYHHKATHBHBIX
KOHTEKCTaX U CUTyanusx (puc. 2).

MHTepCcKpuH

WHTepcnenc

MHTepakancTaHe

VIHTeparo

CamocosHaHme _f

f e

3K3MCTch

Ad)cbepeHTau,Mﬂ

Puc. 2. YemvipexKoMnoHeHMHAsi MOOEIb COOCMEEHH020 «A» acenma YHUBEpcantbHO20
UCKYCCMEEHHO20 UHMENNIEKMA U 2eMePO2eHHble NOMOKU OAHHBIX

Fig. 2. Four-component model of the agent's own "I" of universal
artificial intelligence and heterogeneous data flows

Ha pucynke 2 npuBeneHa GyHKIIMOHATBHAS CXeMa B3aUMOJICHCTBUS HEHPOKOTHUTHBHON MO-
JIeH «S1» MHTEIIEKTyalbHOIO areHTa ¢ MOTOKaMU MHTEPOLIENTOPHOM, SKTEPOLENTOPHON U IICH-
XOLENTOPHOM MHpOpMaKUK Ha OCHOBE MeTa(opbl MPOEKTUPOBAHUS HEHPOKOTHUTHBHOTO WH-
TEPCKPUHA U HEHPOKOTHUTUBHOI'O UHTEPCIIEHCA.

Heupokoenumusnvim unmepckpurnom (unmepckpur) Ha3oBeM QYHKIMOHATBHYIO CHCTEMY, CO-
CTOSIIYI0 U3 areHTOB-HEHPOHOB, BBHIMOJHSIONINX MYJIbTHAr€HTHBIE MBECHI, 00eCIeYnBaIOIIIe
CUHXPOHHBIN M30UpaTeNbHbI JOCTYyN areHTOB-HEHPOHOB HEWPOKOTHUTHBHOW apXUTEKTYpHI
[IOICO3HAHUS U ar€HTOB-HEUPOHOB HEMPOKOTHUTUBHON apXUTEKTYPhI CO3HAHUS.

Hetipoxoenumuenvim unmepcneticom (unmepcnetic) Ha3oBeM (QYHKIUOHAIBHYIO CUCTEMY U3
areHTOB-HEMPOHOB, pealn3yIOIINX MbECHI AJIs 00ecTieyeH!s] BHYTPEHHET 0 MpeCcTaBlIeHus (MHTe-
propH3anuu — 1o Beirorckomy) npoOiIeMHBIX CUTyalluid, B IEPEBbAX PEIICHUH KOTOPhIX CO3HA-
HUE BEJIET MOUCK ()parMEHTOB TPACKTOPUN MHTEIUICKTYaJIbHOTO areHTa B MIPOCTPAHCTBE COCTOS-
HUI B IPOIIJIOM, HACTOSIIEM U Oy TyIeMm.
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YacTte uHTEpCIeiica, ONUCHIBAIOINIYI0 MYJIbTHAT€HTHBIE (DAaKThI, yCTaHABIMBAeMble HEHPOKO-
THUTUBHOW apXUTEKTYPOH HMHTEIEKTyaJIbHOI'O areHTa Ha OCHOBaHMM MHTEPOLIENITOPHBIX J1aH-
HbBIX, HA30BEM HEUPOKOSHUMUGHbIM UHMeEPIK3ucmancom (UHmMepIK3ucmanc).

YacTe HHTEPIK3UCTAHCA, OTIMCHIBAIOIIYIO MYJIbTHAr€HTHBIC (DAKTHI, yCTaHABIMBAEMbIE HEHPO-
KOTHUTHUBHOM apXUTEKTYpOil MHTEIJIEKTYyaJIbHOTO areHTa Ha OCHOBE NCUXOIENTOPHBIX JAHHBIX,
Ha30BEM HelpOKOCHUMUBHbIM uHmep320 (UHmeps20) F3TOTO areHTa.

CornacHo Haiei THIoTe3e, OHTOT€HETHYECKOE PA3BUTHE €CTECTBEHHBIX MHTEIIEKTYaIbHbBIX
areHTOB YHUBEPCAJIBLHOIO MCKYCCTBEHHOI'O MHTEJUIEKTa HAUMHAETCS B YCIOBHUSIX C(OPMUPOBAB-
MIMXCSI B HEHPOKOTHUTUBHBIX aPXUTEKTYPaxX MOJICO3HAHUS U COZHAHUSI MUHUMAIIBHBIX (PYHKIIHO-
HaAJIBHBIX CUCTEeM «SI», HHTepcIelica, HHTEPCKPUHA, MHEPIK3UCTAHCA U UHTEPIT0, JOCTATOYHBIX
JUTSL TOTO, YTOOBI B IPOLIECCE )KU3HU ITOTO areHTa B peabHONH KOMMYHHUKATUBHOW Cpesie ¢ TIOMO-
HIbIO BBILICONMUCAHHBIX HEUPOTEHETHUECKUX (PYHKIHHA U YHKIMI 00y4eHUs BBIMOIHSIACH aK-
TUBHas JOCTPOMKA ITUX MOJCUCTEM, HHTEPIIPETUPYEMas KaK mpoliecc (OpMUPOBAHUS TUUHOCTH
WHTEJJICKTYallbHOTO areHTa.

Ha pucyHnke 2 BHIHO, 4TO C HHTEPCIIEHCOM CUMMETPUYHBIM 00pa30M B3aMMOACHCTBYIOT ad-
(EepEeHTHBII 3KCTEPOLIEITOPHBIN TPAKT U HeUPOKOSHUMUBHBIN KOHCMPYKMOP 8000padMCEeHUs —
byHKIIMOHAIBHAS MOJCUCTEMa, 0O0ecreunBaroias padoTy GyHKIMOHATIBHBIX cucTeM addepeHT-
HBIX aHAJIN3aTOPOB HAa OCHOBE paboThI NCHX03()(HEKTOPOB, BHITOIHSIIOMINX KOMAaH bl HHBAPHAHTA
HEHPOKOTHUTUBHOMN apXUTEKTYPbl CO3HAHMUS.

Kak cnemyer u3 pucyHka 2, aHaJIOTHYHBIM 00pa30M B3aMMOJICHCTBYIOT MEXy cO00# Helpo-
KOTHUTHUBHBIN KOHCTPYKTOP BOOOPaXKEHUS, UHTEPIK3ZUCTAHC U aQPEepeHTHBII HHTEPOIICIITOPHBIHI
TPAaKT, a TAK)KE KOHCTPYKTOPBI BOOOpaskeHHsI, 0003HaUeHHbIEe Ha pUCyHKe OykBamu KB, UHTEpIro
1 adpepeHTHBIN TICUXOLETITOPHBIN TPAKT.

VIMeHHO HCIIOJIB30BAHUE UHTEPCIIENCa, MHTEPCKPUHA U UHTEPITO MO3BOJIAET CO3HAHUIO Baphb-
UpOBaTh aTbTEPHATUBBI KyCOUHBIX TPACKTOPHM, HHTEIPUPYS B €UHBIX I'padax NpoOIeMHBIX CH-
Tyalui MyJbTHAreHTHbIE (aKThl, BOCHPUHUMAEMbIE ¢ TOMOIIBI0 ap(EepeHTHBIX MOJCUCTEM, U
MyJbTHAareHTHBIE (PaKThl, BOOOpakaeMble C MOMOLIbI0 ICUX03((HEKTOPHON CTUMYIISLIUN HEHPO-
KOTHUTHBHBIX KOHCTPYKTOPOB BOOOPAKEHHMSL.

[TpyHIMNIMANbHOE 3HAYEHUE Ul CO3JIaHUS LEJIOCTHOTO BOCHPHUATHS ICHCTBUTEIBHOCTH U
ceOs B 9TOM IeHCTBUTEIBHOCTH UMEET CXeMa HalpaBJIeHUH MOTOKOB JBM)KEHUS CUTHAJIOB (C000-
IIEHUH) OT PAa3IUYHBIX YacTel HEMPOKOITHUTUBHBIX apXUTEKTYp BEPXHETO M HUKHETO YpOBHEHl,
OTHECEHHBIX K MOJCO3HAHMIO U CO3HaHMIO. Ha pucyHke 2 BHIHO, YTO TOJBKO CaMOCO3HAaHHE
UMEET JOCTYN K MPOCMOTPY BCEX MbEC, KOTOPble CHHXPOHHO U HA OCHOBAaHMM OJIHUX U TEX K€
CUTHAJIOB UTPAOTCS Ha CLIEHAX MHTEPAro, MHTEPIK3UCTaHCa, MHTepCIelica U MHTEPCKPUHA, YTO U
CO3/a€T WITIO3UIO IIEJIOCTHOCTH.

Ha prucynke 1 nmoka3zana 4acTb areHTOB-HEWPOHOB MHBAPUAHTA HEHPOKOTHUTUBHOM apXUTEKTYPHI,
o0ecreunBaroIX HEWPOHHOE MPEACTABUTENLCTBO CTPYKTYPHO-PYHKIIMOHAIBHBIX KOMIIOHEHTOB
MIOJICO3HAHUS U CO3HAHUS, BBIAEICHHBIX Ha pucyHKe 2. OJHAKO 3TO JaJIeKO HE TOJIHBIA COCTaB.
Hanpumep, B xauecTBe HeilpoMopHOro cyocTpaTta KOMIIOHEHTOB «addepeHTalus» U «IOoACOo3Ha-
HHUE» JIOJDKHBI BBICTYNATh areHThI-HEMPOHBI MEPBUYHON amIepLeNniyy, TOMOJIOTHYECKUE areHThI-
HEHPOHBI, areHThI-HEHPOHBI-NIPH3HAKN (KBATHATHBHBIC ar€HThI-HEWPOHBI), IaJiee MOCIIEIOBATEIBHO —
KOHILIENTyaJIbHbIE, COOBITUIHBIE, SMOLIMOHAIbHBIE, MOJIETTUPYIOIIIE areHThI-HEUPOHBDI.

CucremHast 11€11€c000pa3HOCTh TOCTYIMHOCTH HEWPOKOTHUTUBHOM apXUTEKType CaMOCO3HAHUS
BCEX CLIEH MHOXKECTBEHHOTO TIPE/ICTABIICHUS HAa Pa3HBIX YPOBHAX KapTE3UAHCKOTO TeaTpa COCTOUT B
obecrieyeHNH BO3MOXXHOCTH KOMOMHUPOBAHHUS B €IMHOM CyOBEKTHBHOI PEaTbHOCTH BCEX TEKYILIHX
JIOKJIbHBIX MPOOJIEM U UX JIEPEBBEB, UTO HEOOXOAMMO JJIsl BApPHbUPOBAaHUS U 0OMeHa hparMeHTaMu
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KyCOUHBIX TPAEKTOPHIA B BOOOPAKEHHH ITPU PELICHNH 33/1a41 CyOONTHUMAIBHOTO CHHTE3a HETIPEPbhIB-
HOW TPAaEKTOPUU MHTEIUIEKTYAJIbHOTO areHTa B IIPOCTPAHCTBE IIOBEICHHUS.

WuTerpanus ypoBHel mpeacTaBieHus 00padOTaHHBIX CUTHAJIOB MO3BOJIAET MpuBecTH adde-
PEHTHBIE IKCTEPOIICNTOPHBIE, HHTEPOLICITOPHBIE U MCUXOLENTOPHbIE MOTOKU K €IUHOMY (op-
MaTy BOCIIPHUSTHS, YTO 00ECIIeYrBaeT BO3MOKHOCTh KOMOMHUPOBAHUSI U CHHXPOHHOM aKTyasu-
3alliy MOJIEH PEAIbHOCTH Ha 0a3e AeMCTBUTEIbHBIX U BOOOPakaeMbIX COOBITHIA.

[TpuHIMNIUaTBLHOE 3HAYEHUE UMEET JBYCTOPOHHSS CBA3h KOHCTPYKTOPOB BOOOPAKEHUS C HH-
TepcucTeMaMu (MHTEPAro, UHTEPIK3UCTAHC, UHTEPCIIeNC, MHTEPCKPUH), MO3BOJISIIONIAs ObICTPO
MEePEXOIUTh MEXAY CLEHAMH JIJIsl YTOUYHEHUSI MOJEIIEH U NTEPECTPOMKH KOHTEKCTOB.

CoryacHo Halel runoTe3e, MHOKECTBEHHBIE IIPOLIECCH BOCIIPUATHUS, CAHXPOHU3UPYEMBIE Ha
CIIEHAX Pa3HBIX YPOBHEH, HA KOTOPBIC MOMAIAI0T CUTHAJIBI C PA3JIMYHOMN TITyOMHONW HEUPOKOTHH-
TUBHOW OOpabOTKH, JIS)KAT B OCHOBE OCO3HAHUSI OCMBICIEHHOCTH BOCHPHSTHS, SBISIOMICTOCS
HEOThEeMJIEMOH (PYyHKIIMOHAIBHOM XapaKTePUCTHKON CO3HAHMUSI.

4. TUTIOTE3A Ob OHTOT'EHE3E HEMPOKOT HUTUBHBIX MOJIEJIEI
CO3HAHUA ATEHTA

Pa3BuBas uier0 o HEHPOKOTHUTHUBHOM apXUTEKTYPbl CO3HAHMS KaK O CTPYKTYPHO-(YHKLHO-
HAJIbHOM KOMIUIEKCE YIPABJICHHUSI BHIOOPOM TPASKTOPHH JIBMKEHHUS MHTEIICKTYILHOTO areHTa
B IIPOCTPAHCTBE TIOBEACHHUS, M YUUTHIBAsI YCIOBUS U TPYTHOCTH MPUHATHS PEIICHUH B pealbHON
cpeze, peICTaBIAeTCsl KOHCTPYKTUBHOM rUIoTe3a o (puioreHese 3Toro KOMILUIEKca, 1IeTepMUHH-
POBAaHHOM SBOJIIOIMOHHBIM YCIO)KHEHUEM O0BEKTa YIPABJICHHUS.

B npeioskeHHON HaMU paHee KOHIETIIMY UHBapHaHTa MYJIbTHAr€HTHON HEHPOKOTHUTUBHOM
APXUTEKTYPHI JJIS1 YIIPABJICHUSI CHHTE30M TPACKTOPUHU WIACHTU(DUKAIIMN U PEIICHHUs OJJHOM IpO-
6J1eMBbl TOCTATOYHO HUXKHETO, M0ICO3HATEIBHOI0, ypoBHA. HeoOX0qMMOCTh CHHTE3a KyCOUHOM
TPAaeKTOPUH B TIPOCTPAHCTBE MOBEICHHS BO3HUKACT MPHU MEPEX0e K MHOT033aJauHbIM arcHTaM,
CHOCOOHBIM K CYOONTHUMAaIbHOMY paclpe/ieieHuI0 PecypcoB NMPH CHUHXPOHHOM pEIleHUH He-
CKOJIBKHX ITPOOJIEM.

[IpenmnonokuB, 4TO B HAYAJILHBIA MOMEHT JKH3HU WHTEIUIEKTYJIBHBIA areHT OCHAIIIEH eIle U Tpe-
TBUM YPOBHEM HEMPOKOIHUTHBHOM apXUTEKTYphI, TO3BOJISIOIINM YIIPABIATH MIPOLIECCAMU B JIBYX
MIEPBBIX €€ YPOBHSIX, MOTy4aeM CTApTOBYIO KOH(UTYPAIHIO JUISl SKCIIEPUMEHTOB TI0 OHTOTCHETHYe-
CKOMY CHHTE3y MOJIeJIel CO3HAHUsI areHTa yHUBEPCAIbHOTO MCKYCCTBEHHOTO MHTEIUIEKTA.

[TpumeHenne HeliporeHeTHYecKNX (YHKIHNA, MeTa(QyHKIIMOHAIBHBIX CHCTEM M aJITOPUTMOB
oHTOHelporenesa [3, 10] mo3BossgeT CHHXPOHHO 00y4YaTh BCe KOMIIOHEHTHI CO3HAHUS Ha BCEX
YPOBHSIX HEMPOKOTHUTUBHON apXUTEKTYpPhl, PEICTABICHHBIX Ha PUCYHKE 2.

Kpome TOro, mpu B3auMOJeiiCTBHM B KOMMYHHKAaTHBHOM areHTE YHHUBEPCAIBHOTO HCKYC-
CTBEHHOT'O MHTEIJIIEKTa KaK areHT, OTHOCSIIUICS K KJIACCy COIMAbHBIX BBHIYMCIUTENEH, MMOITy-
YaeT BCI0 HeoOX0uMYI0 HH(OPMAIIHIO ISl OCBOCHHUS €CTECTBEHHOTO SI3bIKa [5], C MOMOIIBIO KO-
TOPOTO OH YK€ MOKET UIEHTH(PUINPOBATH ICUXUYECKHE COCTOSHUS U ITPOLIECCHI.

Takum 00pa3oM, HHAMBUIYATbHOE PA3BUTHE COMPOBOXKIACTCS JOCTPOMKOM Herpomopdo-
JIOTHYECKOro cyOcTpaTra Ha BCeX YPOBHSX YIpPaBISIOMIEH HEHPOKOIHUTUBHOW apXHUTEKTYpPHI
UHTEJJICKTYyaJIbHOTO areHTa, oOecreunBas CHHTE3 U pa3BUTHE o0pa3oB Mupa, cels, ceds B
MHUpE U MUpa B ce0e, — YTOo MpecTaBisgeT co00il 6a30BbIi (QyHKIIMOHAI, 6€3 KOTOPOTO HENb3s
IPEICTAaBUTh CO3HAHUE.

Hoctpolika o0pa3a «» NpouCcXOaUT 3a CYET MYJIbTHAr€HTHBIX (DAKTOB, IOCTPOCHHBIX HAJl
UHTEPLENTOPHBIMU M TICUXOLENTOPHBIMU MOTOKAaMHU. MacCHBBI ClIENUaTU3UPOBAHHBIX areH-
TOB-HEHMPOHOB (OPMHUPYIOT B KOTHMUTHBHOH apXUTEKType CBOETO0 pojJa CTPYKTYpPHO-
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(GyHKIHMOHANBHBIN CyOCTpaT HACTOSIIEro, MaMITH U BOOOpakeHus, MaHU]ecTalus KOTOPOTo
B KOHTEKCTE CHHTE3a MIOBE/ICHNS HHTEJUIEKTYAIbHOI'0 areHTa 00yciIoBIuBaeT (heHOMEHOJIOTH-
YECKHUE IIPOSBICHUS €r0 IICUXUKH.

MO>XHO TpPEanoNIoKUTh, YTO K HACTOSIIEMY B MOJ00HON HEHPOKOTHUTHUBHOMN apXUTEKType
MO>KHO OTHECTU (JEHOMEHBI, KOTOPbIE IMOKa HAXOJATCS B Mpolecce (HaKToIoru3anuu (Co3aaHus
BHYTPEHHUX MYJIbTHAreHTHBIX HEHPOKOTHUTHUBHBIX (PAKTOB, JIEMEHTOB (DYHKIIMOHAIBHBIX pe-
npe3eHTanuii coObITHIT). B 3TO BpeMs Ha CIleHaxX MHTEPCKPUHA M HHTEPCIIeiica UeT IeMOHCTpa-
1Sl CUTHAJIOB Pa3HOM CTereHN 00paboTKH. [ MIIOTeTHYeCKH ITOT MPOLIECC TOJKEH 3aBEPIIAThCS
C HCTEUYEHUEM BPEMEHU XKU3HU apPepeHTHBIX COOOIICHUH.

[Tpu 3ToM daxThl U (HEHOMEHBI MICUXOJIOTMYECKOM KHU3HU, OTHOCALIUECS K CLIEHaM HHTEPIK3U-
CTaHCa U UHTEPIrO, JUAXPOHUUYECKH B MPOLIECCE MHANBHIYATBHOIO Pa3BUTHS BO3HUKAIOT PaHbLIE,
MOATOMY TPOLIECCHI JOCTPOHKHU U 00ydeHUsT HepoMop(doIornueckoro cyocTpara 3K3ucTanca, «5»
Y CaMOCO3HaHHS B UMUTALIMOHHON MOJIENN HEO0X0AMMO CUMYJIHPOBAThH B IEPBYIO OUEPE/Ib.

3AKJIFOUEHUE

B pe3ynbrare BBINOJIHEHUS UCCIENOBaHMS JaHO (OpMalIbHOE OIpE/e/ieHHe areHTa yHUBep-
CaJIBHOT'O UCKYCCTBEHHOI'O UHTEIIJIEKTA.

[IpenoskeHa rumoTesa o0 CTPyKTypHO-()yHKIIMOHATIBHON OpraHU3alliy CO3HAHUS YHHUBEPCAIIb-
HOT'0 MCKYCCTBEHHOI'0 MHTEJUIEKTa Ha OCHOBE MeTa(opbl MPOEKTHPOBAHUSI MHOTOKOMIIOHEHTHOM
MYJIbTUAr€HTHON HEMPOKOTHUTUBHOU apXUTEKTYPHI.

Pa3paboranbl HEKOTOpBIE MPUHUUIBI UMHUTALMOHHOTO MOJIEIMPOBAHUS CO3HAHHUS arceHTOB
YHUBEPCAIbHOIO MCKYCCTBEHHOI'O HHTEIUIEKTa HAa OCHOBE KOHTEKCTHO-IETEPMUHUPOBAHHOIO
pa3BUTHUS YNPABISAIOMIE HEHPOKOTHUTHUBHOW apXUTEKTYpPbl B KOMMYHHMKAaTUBHON COLIMAIBHON
peabHOM cpene.
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