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Annomayusa. llenpro paboOTHl SABISETCA CO3JaHUE TEOPETHUYSCKUX OCHOBAHWH MMHUTAIMOHHOTO
MOJENIMPOBAaHMS areHTOB YHHBEPCAIHHOTO HCKYCCTBEHHOT'O HWHTEJUIEKTA HAa OCHOBE MeTadopbl
MIPOEKTUPOBAHUS MYJIbTHAr€HTHBIX HEHPOKOTHUTHBHBIX apXUTEKTyp. 3ajada MCCIEIOBaHUS COCTOUT B
pa3paboTKe OCHOBHBIX MPUHIIMIIOB WMHUTAIMOHHOTO MOJEIHPOBAaHUS CO3HAHUS HMHTEIUICKTYaJbHBIX
areHTOB IO/ YIPaBJICHUEM HEHPOKOTHUTHBHBIX apXUTEKTyp. JaHo ¢opmanbHOE OIpelesieHne 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
IMPUHLHIBI UMHUTALMOHHOTO MOJEIUPOBAHUS CO3HAHUS ar€HTOB YHHMBEPCAJIBbHOI'O HCKYCCTBEHHOI'O
MHTEJIEKTa HA OCHOBE KOHTEKCTHO-AECTEPMUHUPOBAHHOTO Pa3BUTUS YIPABIISIONICH HEHPOKOTHUTUBHOM
APXUTEKTYPhl B KOMMYHUKAaTUBHOM COLMANIBHON peaibHOM 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 basic principles of simulation modeling of
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 consciousness of universal artificial intelligence based on the
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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 TEOPETHUYECKUX 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 nmokasaHno B HacTosiel pabore, HEOOXOAUMOCTh MOJIETMPOBAHUS CO3HAHUSI UH-
TEJUIEKTYyaJIbHOTO areHTa onpeaessercs, Mpexae BCero, 3a1adeil ynpagienus e2o nosedeHuem
B YCI08USIX peaNbHOU Cpedbl.

OTH yCIIOBUSA, CPEIU TIPOUYETO, XapaKTEPUIYIOTCS SNUZ00UYHOCIBIO U YACMUYHOCbIO HADII00e-
HULL, CIMOXACMUYHOCMbIO COObIMULL, OUHAMUKOU, (PU3ULECKOl KOPPEKMHOCIbIO, A2eHMHOCMbIO 834~
umMoOelcmaull, HeonpeoeieHHOCMbI0, anpUOPHOU HeCMPYKMYPUPOBAHHOCMbIO U MHO2OMOOAIbHO-
CMbI0 OaHHBIX, CYIIECTBEHHO 3aTPYAHSIOIINMY PEIICHUE 33/1a4 HHTEIUICKTYIbHOTO YIIPABIICHHS.

B cooTBercTBHM € TUTIOTE30H, HA 6a3e KOTOPOH OBLT pa3paboTaH MOAXO0/ K CO3AAaHUIO CUCTEM
HCKYCCTBEHHOTO 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 cTajna HeWPOIUIACTUYHOCTh TOJIOBHOT'O MO3T'a, pean3yro-
11asi AMHaAMUYECKYIO allpOKCUMAIIMIO 3aKOHOB YIPABJICHUS K TAKUM YCIIOBHSIM.

B wacTtHOCTH, B BBIIICIPUBEACHHBIX Pa0OTax MOKA3aHO, YTO CAMOOPTaHU3AIUS A2eHMOG-
Hetiponos (acnelipoHog) B cocTaBe (YHKIMOHAIBHBIX Y3JIOB (KOCHUMOHOS) YIPABISFOIINX
HEHPOKOTHUTHUBHBIX apXUTEKTYp (uHmMeN1eKmoH08) NHTEIUIEKTylIbHBIX areHTOB, JIETCPMUHH-
poBaHHasI MpoleccaMy 0OMeHa SHEPTUU U HHPOPMAIMKA MEX/y arHEHpOHAMH C TTOMOIIBIO JIH-
HaMHU4eCKOro (hOpMHUPOBAHUS aKCO-ICHJIPOHAIBHBIX CBS3€H M OTIpPaBKU HEHpoMennaTopos,
HalpaBJieHHas HA MAKCUMU3AIIHIO JJOKAJIBHBIX 11€JeBBhIX (QYHKIUI 3TUX arHeHpOHOB, o0ecneun-
BAeT CUHTE3 TaK HAa3bIBAEMBIX cneyuanbHulx pynkyuonanvusix cucmem (mo I1. K. AHoxuny) ou-
moanoz2uzayuu, u0eHmupurkayuu u peuieHus npooiem YHU8epcaibHo20 cnekmpa B CUCTEME «UH-
TeJUIEKTyalIbHbI areHT — peajbHas cpeiay.

[Ton pyHKIIMOHATIBHOM CHCTEMOM B TAHHOM CITy4yae IIOHUMAaEeTCsl MHOXKECTBO arHEHpPOHOB U3 pas-
JIMYHBIX KOTHAUTOHOB, CBSI3aHHBIX T.H. KOHTPAKTaMU HAa OOMEH PHEPTHU U WH(OpMAIUH, CKOOPIIH-
HUPOBAHHBIN JTAJIOT HAa OCHOBE Tepead COOOIMIEHUI MeXTy KOTOPBIMU 00ECIICUMBACT peali3a-
IUIO T.H. HEUPOKOCHUMUBHOU nbecbl (HK-nbeca) — HeUpOKOSHUMUBHO20 MYIbIMUASEHMHO20 AlI20-
pumma, peau3youiero (yHKIHOHAI OHTOJIOTU3AIMH (TIEPBUYHOTO OMPEIENICHNs) HEKOTOPOH Mpo-
65embl, 00 ee uaeHTUUKAIUH (TIOBTOPHOTO PACIO3HABAHUS), TMOO CHHTE3a €€ PEeIICHHSI.
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BriaBuHyTas paHee runores3a 0 HAIMYUHU B TOJIOBHOM MO3T€ BBICIIUX OPraHU3MOB Memag)yHK-
YUOHANILHBIX CUcmeM, CIIOCOOHBIX B 3aBUCHMOCTH OT KOHTEKCTa T€HEpUPOBAThH CIEIHalIbHbIE
(YHKIMOHAJIBHBIE CHCTEMBl OHTOJIOTU3ALUH, HICHTU(DUKALMY U PELICHUS Pa3IMYHBIX Ipo0IeM
B CHCTEME «MHTEIJICKTYalIbHBIM areHT — cpeia», Obla peaau3oBaHa B MeTadope MpOeKTUpPOBa-
HUSl YIPaBJIAIOIIMX HEHPOKOTHUTUBHBIX ApXUTEKTYp B BMJI€ KOHLIENLUU TaK Ha3bIBAEMBbIX
Hetponnblx adpux (Hetpopabpuxu), PEATU3YIOUUX PYHKYUIO HelupoceHe3d — CUTyaTHBHO
00yCJIOBJIIEHHOTO TMHAMUYECKOTO MOPOXKIECHUSI HOBBIX arHEHPOHOB B PA3JIMUHBIX KOTHUTOHAX
TaKUX HEHPOKOTHUTHBHBIX apXUTEKTYPp [5].

Bkyne ¢ BBeaeHHbiME B [4, 8] anementamu (HOPMaNIbHOTO OMHCAHKS KOHTPAKTHBIX B3aUMO-
NEHCTBUI MEX]ly arHedpoHAMHU B COCTaBe MHTEIUIEKTOHA (H-@)yHKyuu) KOHUEMIUS JTUHAMHYe-
CKOT'O CHHTE3a CIEIHATIbHBIX (PYHKIMOHAIBHBIX CUCTEM B COCTaBe YIPABISAIOUICH HEHPOKOTHU-
TUBHOI apXUTEKTYpbl HHTEIUIEKTYaJIbHOTO arenta (popmMupyer TeopeTuueckuid 6azuc ais odboc-
HOBaHUSI CIIOCOOHOCTH areHTOB YHHBEPCAJILHOTO MHTEJUIEKTa aBTOHOMHO OHTOJIOTU3UPOBATH,
UACHTU(PUIMPOBATh U pellaTh IPOOJIEMbl YHUBEPCAIBHOIO CIEKTPA, BOZHUKAIOIINE B CUCTEME
«MHTEJUIEKTYaJIbHBIN areHT — pealibHasl cpesiay.

Ecnu ynpoteHHo noj npobiemoii TOHUMATh TAKOK OTPE30K TPACKTOPHH MHTEIUIEKTYaIbHOTO
areHTa B PeaJIbHOM cpelie, KOTOPhI OKaHYMBACTCS COCTOSHHUEM, B KOTOPOM yenesds (YHKYUs.
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 IOTIOTHUTENIbHBIC CTIeUAIbHBIC ()YHKIIMOHAIBHBIE CHCTEMBI OHTO-
JIOTU3alluu, UACHTU(PUKAIIMN U pelIeHus, 00ecrneynBaroT 6a3y Uid eIMHOOOPa3HOTO PEelICHHUS
JTFOOBIX BO3MOXHBIX B JAHHOW CUCTEME «MHTEIUIEKTYalIbHBIN areHT — peaJibHasi cpeiay mpoodiiemMm
Ha OCHOBE CKOOPAMHUPOBAHHOI'O BBIITOJIHEHUS HEHPOKOTHUTHUBHBIX IIBEC, PEATU3YEMBIX ITUMHU
MeTa(yHKIIMOHAIBHBIMU U (DYHKLMOHAIBHBIMUA CUCTEMaMHU, T.€. HA OCHOBE CHHTE3a MOBEJCHUS
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 IIPO0OJIEM, COOBITHS B COCTAaBE KOTOPBIX PACTSHYTHI BO BPEMEHHU U POMCXOAAT B PA3INUHBIX
4acTsX MpocTpaHcTa. [loaToMy 0/1HOM 13 OCHOBHBIX (DYHKIINI CO3HAHMS SIBIISIETCS, B COOTBETCTBUHU
C Halllel TUMOTE30M, yNpaBIeHUe pacrpeesieHueM MOHOIOJIBHBIX PECYPCOB OpraHu3Ma (WM €ro
UCKYCCTBEHHBIX aHAJIOTOB — MPOrpaMM, poOOTOB), TAKUX KaK PYKH, JBMIKUTENIN, MEXKAY aJTOPUT-
MaMH YIIpaBJIeHHUs TOBEJICHUEM, CHHTE3UPYEMBIMHU Pa3IMYHBIMUA METaQYHKIMOHAILHBIMY U CIELIU-
TBHBIMH (DYHKIIMOHATIBHBIMU CUCTEMaMHU JUISl PELLICHUS Pa3IMuHbIX IPOOIIEM.

Axmyanonocms pabomul ONpeNENIeTcss HE0OX0IMMOCThIO CO3aHHSI ar€HTOB YHUBEPCAIBHOTO
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 A2EHMOB YHUBEPCANIbHO20 UCKYCCMBEHHO20 UHMEeNIeKma Ha OCHO8e Memagopbl npo-
EeKMUPOBAHUS MYTbIMUALEHMHBIX HEUPOKOZHUMUBHBIX APXUMEKNYP.

3aoaua uccnedosanus COCTOUT B pa3pabOTKE OCHOBHLIX NPUHYUNOE UMUMAYUOHHO20 MOOETUPO-
6aHUs CO3HAHUSA UHTEIUIEKTYJIBHBIX ar€HTOB I10]1 YIIPAaBIEHUEM HEHPOKOTHUTUBHBIX ApXUTEKTYP.
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Tak Kak caM TEpMHH «yHUBEPCAJIBbHBIM UCKYCCTBEHHBI MHTEIUIEKT) 3a4acCTYI0 UCHOJIb3YETCs B
KauecTBe He(POpPMaIbHOIO, HECYIIEro, CKOpee, MHTYUTHUBHO MOHATHOE 3HAYCHHE KOMIIbIOTEPHOM
MPOrpaMMbl UCKYCCTBEHHOTO MHTEJUIEKTA, CIOCOOHON K aBTOHOMHOMY TIOMCKY pEIlIeHH MpoodaeM
HIUPOKOTO CIIEKTPa, U3HAYATbHO HE 3aJI0’KEHHBIX B JITOPUTMAX 3TOU MPOrpaMMbl, HEOOXO MO BBe-
cTH GOPMATBHOE OTPECTICHUE areHTa YHUBEPCAITLHOTO UCKYCCTBeHHOTO nHTeuiekTa (YUN).

1. ATEHT YHUBEPCAJIbBHOT'O UICKYCCTBEHHOI'O MHTEJIJIEKTA

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

aih _ aihrc2 aih‘rc4 aihfcm
1T¢y 2 72Tcy 77 TN T4 )

y +1

KOTOPBIC BBIITOJIHAIOTCA Ha 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 yrpasienus: [ = ui(rih) 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, ONpeAesieTCs KaK IeKapTOBO MPou3BeieHne Ha0OpOB 3HAYEHUI BCEX CEH-
COPOB CHUCTEMBI S;, PETHCTPUPYIONIUX HEKOTOPHIE ITapaMeTPhl, ONTUCHIBAIOIINE COCTOSIHHS KaK ca-
MOM 3TOM CUCTEMBI, TaK U BHEIIHEU cpenbl W i

CopepKaTenbHbI CMBICI BBIITOJIHEHUS ITUKJIA BEIYUCICHUH COCTOUT B TOM, YTO YCTPOHCTBO

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

Fi = {f AR PP INENS 1 TS b 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

fint = {f"'“ vt (r, )}t = {fqe’“ v ()}

3neck F! — 1.H. s¢hpexmoproe npocmpancmeo, fqre fnt 5y ¥ fext — cocrosuus unmepospdhexmopos

f{mt € F' cucteMmsl S;, ¢ IOMOLLBIO KOTOPBIX OHA BO3ACHCTBYET Ha CBOM COCTABHBIC Y4CTH, H €€
akcmeposppexmopos fi ' € F', ¢ MOMOLIBIO KOTOPBIX OHA BIIMSET HA BHEIIHIOK CPEIy w—Si,

COOTBETCTBEHHO.
Habop Touexk:

tint iint iint iext riext iext i
FL (R e Sl LSS PR, foi,) € FL,
3a/1aeT 3¢ ekmopHy0 mpaekmopuio CUCTEMBI S;:

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

IIpoctpancTBO
S = Ri x F!

Oy/1eM Ha3bIBaTh NPOCMPAHCIMEOM NosedeHus CucTeMbl S; B cpene W5t
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CucreMy S;, JUIsl KOTOPOil onpezenena (yHkmus f = ui(rih), Ha30BeM acenmom (azenm-
HbIM biuuciumenem) N; 6 peanvroti cpede W ™5t

3ama M Kiace acenmmulx evluucaumenei 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, YyTO JJi1 HOPMAIbHOW pabOTHI areHTa N; TpPeOYyHOTCS U 3aTpaTbl SHEPTUU:

MOXET 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 COCTOSIHUS, B KOTOPBIX
oH (B3aUMOEHCTBY co cpenoit W ™ ) miu TepseT HEKOTOpoe KOIMYECTBO dHepruu e, um
IpHOGpETaeT HEeKOTopoe BosHarpaxaeHus e ™, [TycTh 9TOT areHT 3amacaeT JHEpTHIo e’ B cBoeM
BHyTpeHHeM pesepByape E' € X;. ITycTs 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

rIe e; — dHeprus B pesepByape E' arenTa X; B Ha4albHbIIt MOMEHT BPEMCHHU T .
bynem cuutaTh, 4TO 6pemsa JicusHu T max areHTa N; €CThb (QYHKIMS OT MaAmepuaibHOu mpaex-
mopuu W' cucmemut «azenm R;— cpeda W~ i », xotopas ecTh GyHKIHUS OT 3GHEKTOPHOM 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) > ef(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.éter € Wlel(W‘LE ) — O,W.L. g € iter ¢y ineg
c c c

ipos ine i
POS ‘w8 u W' 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) areHTa N;:

Tt (Wi(fi)) P max.

ul(ri)eFielsc(EY) el(wt,)>0=3r; el (wk,)=0=3K;
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ByJieM CUHTAaTh, 4TO areHTHI X;, PeaTH3yIOIHe BHIUUCIUTEIbHBINA MK a” ¢ nenbio pemenns
9TO# 3371a4K, OTHOCSITCS K KJIACCY IK3UCMEHYUAIbHBIX ebiuuciumenetl d (3-ebluuciument), siBisi-
IOILIEMYCSI TTOJIKIACCOM KJlacca areHTHBIX BBIYUCIUTENCH A.

[Tpumem, uto ¢ynxyus cocmosnuii areHra X;

i(i) = oiTemax _ (i i i CRE L Qi ol ol [Tk
s (r ) =S, = (Ser1'SZTx2' ey Sjmaxy ]_max>. R' = 85, =s (rka_
X J y
pasMeyaeT CeHCOpHOe NpocTpaHcTBO R', cTaBs B COOTBETCTBHME OTPE3KaM CEHCOPHBIX TPAEKTO-

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

sjlrxj, BboImnosHsist Takyro pa3MeTKy, QYHKIUS COCTOSHHIA 3a[aeT npocmpancmeo cocmosinuil S*
CHCTEMBI KMHTEJUICKTYaJIbHBIN areHT — peajibHasi cpe/iay Ha 0a3e peain3aiuu KOCHUMUBHO20 NPo-

o i . It
yecca. IlocnenoBaTeIbHOCTH COCTOSIHUI slex 3aJ1a10T MpaeKmopuu coCmosHuu sTxx2 areHra X;
j 1

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

T cmax

— i i i — nifl). Qi i
pTl - (plTxl’ pZsz’ ""pdmax‘rxdmax) =P (S ) §' - P,

. . iT . . ijt ii . ; . .
i — Al Xk i — ol X1 U _ .. i i iexs
Par,, =P (Ska_y)’slka =S5 (rfxl_m)’rfxz =r (WTxl)'WTxl EW

oTpeeNnsieT npobiemvl p(‘hxd, KOTOpBIC IPUHAIICKAT npocmpancmesy npodiem P arenta ;. [1o-

CJIEIOBATENbHOCTh MPOOIeM pgrxd 3a71aeT HEKOTOPbIC YacTH mpaekmopuu npobiem (nomoka

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

Beienum nonkiace koehumughvix eviuucaumenei K (k-eviuuciumenu) Kiacca 3K3UCTCHIIU-
QNBbHBIX BBIYUCIUTENCH D, BKIIOYAIOIINN B ceOs TaKue BBIUMCIUTENH, 3aKOH YIIPABICHUS KOTO-
PBIX MOKET OBITH TIPEJICTABJICH B BUAe QYHKIMH @' BUA:

o) - o (0)

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

TaTh, YTO DYHKYUSL PEMPONPOAKMUEHO20 MOOCIUPOBAHUSL
i ih — ih ihE ihE ihE
mi(sh) = {p" u pih= | v pih® € pih=)
BO3BpAIAET MHOKECTBO OTPE3KOB TPAEKTOPHii YacTHYHO HabmrofaeMoii Tpobnemsl p* u Bos3-

MOXKHBIX IIeleH p,lch:', CBA3AHHBIX C IIEPEXOJOM K COCTOSAHHUAM arcHTa Ni! B KOTOPBIX 3Ta IPO-

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

fif = ui(rin) = g (mi (pi (si(rih))) _
Bbynewm cuntats, uTo hyHkyus évibopa yeau areHTa N;

ihZx __

pih¥ = gi(m?) = max{e!(pi*%), vpih® € pirc)
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BO3BPAIACT LENb PL=" | SBISIONTYIOCS CyGONTHMANBHON MO OKHAAEMOMY B OY/IyIieM 3HAYCHHUIO

(YHKLIUH pa3sMETKH, a yHKyus cunmesa peuieHutl arelra N;

flith |
e pih = pi (Si(rih)) A fiKE = (ui(rih)) =
thEx) —

= pif® = pi Si(,,i(wi(flihka)))
ihkE

BO3Bpallaet Habop pewenutl (arcopummog) — vacreit 3pPpekTopHoii TpackTopun f;1=, B pe3yiib-
TaTe peanu3allii KOTOPBIX CHCTEMA «areHT — Cpeiay MePeXOauT u3 npobiemuoti cumyayuu p't
yenegoe cocmosmue paE*,

[Tpumem, ut0 PyHkyus eblOOpa pewrenuil areHTa N;
finkes = Ci( i(pih, pih= )) = max{e!(pir="), v ;1)

Bo3Bparaer pemenue f;*E* npo6aemsl p*, nepesossiee arenta §; B eIeBoe coCTOsHUE PLE*,
TaKoe€, YTO OLICHKA € (p‘h“ ) CTAaHOBUTCS MaKCUMAaJIbHOM.

BHyTpH ki1acca T-BbIUUCTUTENCH BBIACIUM MOAKIACC ABMOOemePpMUHUPOBAHHBIX BbIUUCIIU-
menei J1 (0-6bluuciumenu), 4eii 3aKOH yIpaBiICHHUS MOKET ObITh IPEICTABJICH B BH/IC:

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

ai (pih, p

BuyTtpu kiacca Jl BeIACTHM Kilace camoodyuaemuix eviuucaumenet O (o-eviuuciumenu), Ko-
TOpBIE CAMOCTOSTENHHO (C HOMOIIBIO YCTPOKCTBA yIpaBiieHns U, paccenBast SJHEPTHIO U3 pe3ep-
Byapa E') reHepHpyIOT 3aKOH yIPABJICHNS HA BCEM MHTEPBAJIC CBOETO BPEMEHM XKH3HH, UCIIOJb-
3ysl pyHKYUs 00yueHus

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

de . _— L‘L'd c ,
ui(ri) _ quk"“ (r‘) |k =1[1,..., kmax], y Tdk (r ) Tdk"Jr (T‘),
Cc = [1, ey dk+1 - dk]

3a1al0OMyr0 HpOHECC M3MCHCHHA 3aKOHa ynpaBneHHs[ Ha 1[marax JUCKPETHOTO BpPCMCHU

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

—X; T max
B cuity cmoxacmuunocmu i neonpeoeneHHoCcmi Cpesbl W { BTIOTOKe IpoGIeM p, © Ha Imare

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

vplont € Plont Elalh € AEL- 'ak'[x _ uka(plont :

hty

pie™ > al, fil= = ¢! (o (Pl pi™))
rae uer (p}l‘;‘;t — noKkanbHbLil (71t mpoGIeMBbI pl°“t) 3aKOH YnpaeneHus, 00IacTb OTPEICIICHUSI
xotoporo pi*™ = {pio"* | 1, € [1y, ..., Tcmax]} mpencTaBnseT OGO MHOXKECTBO TOYEK MOTOKA
npoGIIeM, B KOTOPIX B KauecTBe TeKyIleH MpoGleMbl areHT &; onpelielsieT mpodieMy pion, a

001acTh 3HaYEHHUH aka = {aer | 7, € [rl,...,rcmax]} — 3TO MHOXECTBO T.H. CHEYUATbHbIX
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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, PM — 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! BnoToke p, © arenty N; Ha IIare BpeMEHHU T, He

U3BECTHBI (HE OHMONI02U3UPOBAHDL), T.€.
inon inon, ih i — iont
Vp € PTC ' Hakﬂf €A ak‘r uk‘rx (phrx ’

P T .max
rie P{1°" — Bce npoGuiembl B OTOKE p, ¢, HE OHTONIOTM3UPOBAHHbIE HA mare T.. Jiis 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 ¢dbyHKmoHMpoBaHUs areHTa. YToOb! koddduim-

—X;

eHT ky'; YMEHBIIAICA, CPEHSISA CKOPOCTD Uy (plnon

) IMMOABJICHUA HCOHTOJIOTM3UPOBAHHBIX ITPO-

inon T max

051eM py7. B IIOTOKE prl

vfg(p:;';z") = |Pon| /(zomax — 14) < vy (ai ) = |AL |/ (zemax — 1)

JIOJDKHA OBITH HE OOJIbIIE CPEAHEN CKOPOCTH IPOIIECCa OHTOIOTM3AIUH TPOOIIEM p‘“"“ Takoro
COOTHOIIEHHUS 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 CTPOATCA CIICHUAJIBHBIC aJITOPUTMbI akT 3)1601) Al — MHOXCCTBO

CReYUANbHBIX AN2OPUMMOB — Memaanzopummos -
akT ,a A‘M MHOECTBO a,l(’;M CHHTE3a TAKHX CIIE

[IHaJIbHBIX 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 )

ih — . ihMa(pi ) — uir, (Phr, ), 30, € A' i i( i [ty )
f u (phrx) u;{};})\:[(phrx) ﬂa L c Ai’pth p\s (Th-[x_y) )

Vx,Vy,Vh,Ti(Wi(fi)). —_—— — max,

fl=uMa(ri)eFie'sc(E") e’ (wt,)>0=38; et (Wi, )=0=2K;
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OIpeNIeIMM BHYTPHU KJIacca O-BBIUUCIUTENEH MOAKIACC Memaaieopummuieckux bluucaumenel
M (m-6b1uucirumenu), NOTUMHSIOIIMXCS ITOMY 3aKOHY YIPaBJIEHHS C Y4€TOM HEOOXOANMOCTH
pelLIeHHs TaKoH 3aauu.

3ananum COCTOSIHHE KOJIeKMUBHO20 azenma (nonyaayuu azenmos)

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

) i

. i(5-1
COCTOSIHHM ar€HTOB Njg € 1_ Ha 5TOM llare:
c c
i i i _ ci(pi i — [.i7c iTc iTc
Sifc(slrc, Sot. ...,Sjmax.[c) =S (ch):R = (rch—xl'rZTc—xz' ""G“‘“"Tc-xjm;,x)'

Bepxuue uHaeKChl 2,2 — 1 ONpeieNnsioT T.H. paHeu areHTOB, OMUCHIBAIOIINE OTHOIICHHS BIIO-
JKEHHOCTH areHTOB JIPYT B JIpyra.
DyHKUUA pazmemKu KOIIeKMUSHuIX npobiem

itgmax _ [ i i _ pifcifpi
P‘El - (PlTxllPZTxZ’ ) dmax‘[xdmax> =P (S (R ))’

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 ! Nszc P Nkmax.[c

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

i i
TOPBIX KOJIEKMUGHbLY aeenmog R ;. € K , B KOTOPBIX BCE arCHTHI paHra % — 1 cTanKuBaroTCs CO
3HAYMUTEIBHBIMU U3MEHEHUSMU SHEPTHH. 3/1€Ch K; — HOMEp areHTa B NONyJsuuu, hy, — HOMEp
JIOKaJIbHOM MPOOJIEMBI 9TOTO areHTa, CBSI3aHHON C KOJUIEKTUBHOM ITPpoOaeMoii P&Txd. bynewm cun-

i(>-1)
kT

iqd
TaThb, 4YTO arCHTHI N . :
c

ik,zt, THC [ — HOMEp MOMyJIsI-

i)
EN dr, 00OMEHMNBAIOTC COOOIIEHUAMA T

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

i v
poOIEMBbI Pcllrxd C IOMOIIBIO NIEPEBOJIA areHTa X ;. B IENEBOE COCTOAHUE:

o T, i(b—l)Ma iT. i(‘?—l)Ma itc i("?—l)Ma it; _
Pded+y =G {ukl rlT,:_xk1 ) Uy, rZTC_xkz ) wer s Upmax rkmaXTC—kaax =

_ {pidhklE* idhy, & idhmaxEx }
kih Tagry’ kahR,Tagry’ ™ KM RO max Ty 4y )
idhy (=) |, ci
Toep, .o — JIOKAJILHOE 11€JIEBOE COCTOSTHUE areHTa N ,a GY — dynxyus xonrexmueHo2o
kihy, Txg+y kite

5 i
evibopa yenu Pded+y arenra R, .

OHpeHeHI/IM B KJIaCCE M'BBI‘II/ICHI/ITeJ'Ieﬁ ITOAKJIACC KOJIJIEKMUBHbBIX 6bluu0ﬂumeﬂed .]I (ﬂ'@bl—
yucaumenu), 3aKOH YIPaBJICHUST BBIYHACIUTEIbHBIM IIUKJIOM KOTOPBIX MOXET OBITh Mpej-
CTaABJICH B BHI[C:

iv iv i» i ACES
F =yl =@ (PdTXd,P )

ded+y

riae ®Y — BeroMoraresbHas (yHKIHSL.
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0T pimax
ITycTh MHTEIEKTYaIbHbIH areHT N (HanpuMep, NOCTAHOBLIMK 33/1a4M, ONepaTop) IS

pelIeHus mpoOIeMbI phiT 4 CTPOHUT aJII‘OpI/ITMI

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

i nid ol i idh;l;Ex nidhkqlkqa*
Pded {ph iTd’ pkqhk Td} Pd‘[xd+y - {ph?7d+x ) p ) )

kqhquxd+y
a?lidhkq _ u?ﬁl'dhkq ( nid ) ?Jidhqu* _ Cm- nid bldhkqlk o
lkgTa lieqTd kqhigTa )’ /g Txy+y pkqhkqfd phk Taty ’
ni(>—1) idh;
rae N, r, ~— ATeHT W3 Kiacca Ji- BBIYMCIIMTENIEH, KOTOPBIK B COOTBETCTBUH C AIITOPUTMOM @, T
q
Vi%T imax

e

JUISL PEIICHUS] JIOKAJIbHOU TTPOOIIEMBbI p}fiir , omeparopa X JIOJDKEH PEILUTh CBOKO JIOKAIBHYIO
b

nidhy

qu CaenaB 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+

mb'reimax

HCKYCCTBEHHOE IPOUCXOXKIECHHUE areHTa N ( Y . Oneparop N, JUTSl TIPUBJICYCHUST areHTa

m‘(‘?—l) id
qurd K COBMECTHOMY PCLICHHIO IIPOOIIEMBI P, 7, IPU IIOMOLIH (PYHKIUHU S3BIKOBOIO KOAUPO-
vicod
BaHMs W, CTPOUT JIJISl 3TOTO areHTa 3a/IaHne, BRIPAKCHHOE B COOOIIEHUT
qudhkq _ vicod i IS ldhl Didhkq
m. = Pd ) Pd ,a, 5, a )]
iztg l Txqg’ " QTxg+y’ “liTa’ “lkgTa
kqdec qudhkq
PacKo/IMpOBaB KOTOPOE MPH MOMOIIKM (YHKIHMH S3bIKOBOTO I€KOAMPOBAHMS W, My, :
Pi-1) nidhy,
arent &, .~ monydaer UH(pOpPMAIKIO 0 TOM, YTO OH JOJKEH BBHIMOJIHUTH ANTOPUTM alkq -
nid Dl'dhkqlqu*
C LIENBI0 MEPEX0aa OT MPOOIEMBI P) , K mpobieme p,, . Cucrema «omepatop —
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 HH(bOpMaHHH NpUXOoAUT K arcHTy N ( - ) BO BXOJHOM CCHCOpPHOM
IIOTOKEC, MOXXHO 3aIlluCaTh:
kqdhi, g [ it kqdec [ vkqdhy,
Phry =bp htg_g’ 1 iztg ’
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e P — HOBasl JIOKajJbHasg mIpoOsema, peuieHue KOTOpOil eTepMUHHUPOBAHO 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’ ClggTa
nkqdhy,

[TocTpous Tpy moMoIH GyHKIMK p' OKATbHYIO HpobnemMy Phr,

ni(>—1
1 areHT Nk( ) eJlc
qtd

IIOMOIIIBIO CBOCTO 3aKOHA YIIPaBJICHUA I'CHECPUPYET TPACKTOPHUIO:

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

ijd+y ijd ! lquxd+y htg

nih nkqdhy nih
u, (p 1),3a;" € A*a

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

?Ql'dhkthkqs.*

it — noozomosumenvras yacmes o0OUIeH TpaekTopuu. [ TOro 4rodbl U3 TEKYIIETo
Xd
) vivT

Di(’?—l eimax
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 3HaHWIl 1 anropuT™MOB (reHoMe) A”K4 Hcnonp3yeT BHITONHAEMYIO

nih ( nkqdhi,

kqtx \Phrg > JUIsE TOCTpoeHus o0mei 3dekTopHol Tpaek-

3TUM aJTOPUTMOM (QYHKITHIO U

nidhy hly  E* ;gi(b—]_)
q'tkq

TOpUH f, kqta

jt . HpI/I YCJIOBHUHU OTCYTCTBHA TAKOTO aJITOpUTMA arcHT N
xd+y

nihM ( nkqdhyg

IMPpUMCHSICT

METaaJTOPUTMUUECKYI0 (PYHKIHIO U

kqtx \Phrg > IUISL TOTO, YTOOBI CO3/1aTh CIIEMAILHBIN

nih
allrOPUTM Ay 7 .-

(-1)

ni o
Takum ke oOpasom arent &, ° ~ JEHCTBYET M B Ciy4ae, KOIJa B NPOIECCE IMOCTPO-
qtd
. . nidhy, iy, Ex kqTxg+y
€HUS U BBIMOJIHEHUS o0uiei 3ppexkTopHoil TpaekTopuu ij B IIOTOKE P HOSIB-
Xqty
nkqdhy

JIAKOTCA HOBBIC HpO6HCMBI phb 1
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COOTBETCTBEHHO, JUIsl IOCTPOCHUS M peanu3amun >¢QekTopHoii TpackTopun F’ onepatopy

ni(7-1)
TpeOyeTcsl OTIPaBUTh areHTy quTd
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vkqdhy
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- CcOo00IIIeHnE M, . Ilocme aToro Bce neui-
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nidhkthqu*

CTBUS1, HEOOXOAMMBIE JJIsl TeHepaluu oo1el 3¢ HeKTopHON TpaeKTopun , C YUYETOM

JTxg+y
nkqdhyg

JIEHCTBUM, HEOOXOIUMBIX JUIsl OHTOJIOTU3AINH, UICHTH(DHUKAIIMN U PEIICHUSI IPOOIJIeM Db,

)
Xd+Yp
I/ICKYCCTBCHHBIﬁ HUHT eJ'IJ'IeKTyaJ'IBHHﬁ Arc¢HT OJOJIKCH BBIITOJIHUTH CaMOCTOATCIIBHO.

ni(v—1) )
Arenra N kqta € JI, 3aKOH ynpaBJIeHUs] KOTOPOIO UMEET BUJL:

m:dhkthqu*

, nkgdh
q4itk
— umhMa ( Q)’

ijd+y htq

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

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

Hcxonas u3 BBIIEU3II0KEHHOT O, OIIUPAsACh HAa IPUHATOE ONPENEIICHHE, 3aa4y UMUTALIMOH-
HOIO MOJEIMPOBAHUs CO3HAHMs arcHTa yHUBEPCAJIBHOIO HMHTEIUIEKTa B PEaJbHOM cpexe
Oynem paccMmaTpuBaTh Kak 3a7ady CO3/aHHMS HEHPOKOTHUTHUBHOW CHUCTEMBl YIpaBJICHUS
HEHPOKOTHUTUBHOM CUCTEMOM yIpaBJi€HUs IBM)KCHUEM TAKOTO areHTa B IIPOCTPAHCTBE €ro
IIOBEJICHHUS.

MOo’kHO NPEeAnoI0KUTh, YTO OCHOBHASI (DYHKIUS CO3HAHUS MHTEIJIEKTYyaJIbHOTO areHTa, UH-
TEPIIPETUPYEMOr0 TAKUM 00pa30oM, COCTOUT B yIIPaBJIEHUH BEIOOPOM BapHaHTOB (hparMeHTOB €ro
Oynyieil TpaeKTOpHil B MPOCTPAHCTBE MOBEIEHUS, CHHTE3UPYEMBIX (PYHKIIMOHAIBHBIMU CUCTE-
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
HEHPOKOTHUTHBHBIX IIbEC B «KAPTE3UAHCKOM TE€ATPE» CO3HAHMS 0JDKHA YUUTHIBATH 1IEJIN U CIIO-
coObl ONTUMAJIBLHOTO PEUICHUS 33JJa4l CUHTE3a KyCOYHOMU (110 COCTaBYy 3a/1a4) TPAeKTOPUH JBU-
JKEHUS areHTa YHUBEPCAIBHOIO HCKYCCTBEHHOI'O NHTEIJIEKTA B IPOCTPAHCTBE NOBeIeHus. Peme-
HUIO 3TOM ke 3a7a4M JIOJKHBI ObITh MOCBSILEHBI CTPYKTYPHO-(YHKIMOHAIbHBIE MOJIEIHN BCEX
ceHCOpoB U A(P(PEKTOPOB HEHPOKOTHUTUBHOM APXUTEKTYPHI CO3HAHUSA. Tak Kak O0OBEKTOM HX
HaOJI0ICHNUS U yTIPaBIICHUS SABISETCS HEHPOKOTHUTUBHAS apXUTEKTYypa MOJICO3HAHUS HHTEIJICK-
TyaJIbHOTO areHTa, Oy/JeM, COOTBETCTBEHHO, Ha3bIBaTh UX NCUXOCEHCOPAMU WU NCUxodghghexmo-
pamu. B uactHocTH, cocTaB U (PyHKUMH NcUXx03()PeKTopoB, NMPUBEACHHBIX Ha PUCYHKE 1,
JIOJDKHBI OBITH JIETEPMUHUPOBAHBI 33JjauaMH pelakKTUPOBaHMs rpada nmpodieM U peleHui uH-
TEJUIEKTYyaJIbHOTO areHTa, TOJKHBI MO3BOJIATh JOOABIATh U YAAIATH €r0 3JIEMEHTHI, BBIOIHSITD
UX pa3METKy MapKepaMu MpEeANoYTeHUN (BEpUTh, CYUTATh HEBBIIIOJIHUMBIMH, HEBEPOSITHBIMU U
T.11.), pPEKOMOMHHMPOBATH C YACTAMU JAPYTHX IpadoB U T.1.
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MNHBapnaHT HEMPOKOrHUTUBHOM
APXUTEKTYpPbI CO3HAHUA

WHBapuUaHT HEpOKOrHUTUBHOM
ApPXUTEKTYpPbl NOACO3HAHUS

Puc. 1. Cxema 63aumooeticmeusi HetlpOKOSHUMUBHBIX APXUMEKMYD NOOCOZHAHUS
U CO3HANUSL A2eHMA YHUBEPCATLHO20 UCKYCCIMBEHHO20 UHMENIeKmMA

Fig. 1. Interaction scheme of neurocognitive architectures of subconscious
and consciousness of an agent of universal artificial intelligence

TakuM 00pazoM, UHBapHAHT HEUPOKOTHUTUBHON apXUTEKTYPhI CO3HAHUS JI0JKEH PEATTU30BbI-
BaThb KOHTYp YIpaBlieHHs CyOONTHMAbHBIM BHIOOPOM 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 pa3padoTku MeTadopbl MPOSKTUPOBAHUS HMUTAITMOHHOM MOJIETTH CO3HAHMS areHTa
YHUBEPCAIBHOTO UCKYCCTBEHHOTO MHTEIUIEKTA MPEeJIaraeTcs BKIIOUYNTh B COCTAB TAKOM MOJIEITH
HEHPOKOTHUTHUBHYIO MOJIe]Ib COOCTBEHHOTO «SI» 3TOTO areHTa, COCTOSIIYI0 U3 YEThIPEX B3anMO-
JIEMCTBYIOIIUX KOMIIOHEHTOB: HEHPOKOTHUTHUBHASI MOJENb BHEIIHEH Cpenbl, MOCTPOEHHAas Ha
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OCHOBE JKCTEPOIICTITOPHOTO TOTOKA JAHHBIX (IKCTEPOIETITOPHASI MOJIEb PEaTbHOCTH); HEHPO-
KOTHUTHBHASI MOJIETIb CBOETO «TEJay, MOCTPOSHHAsi HA OCHOBE MHTEPOIEITOPHOTO IMOTOKA 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 OIHCAHMS MBICIUTEIBHON NIEATEIHPHOCTH CPEACTBAMH €CTECTBEHHOTO
SI3bIKa, CO3JAHHBIMU TPH WHTEPAKTUBHOM B3aUMOJCHCTBUHU B PA3JIMYHBIX KOMMYHHUKATUBHBIX
KOHTEKCTaX U CUTyanusx (puc. 2).

MHTEepCcKpuH

WHTepcnenc

MHTepak3ncTaHe

VIHTeparo

f e

3K3MCTch

Ad)cbepeHTau,mn ::(\‘5 >

Puc. 2. YemvipexKoMnoHeHMHAsi MOOEIb COOCMEEHH020 «A» acenma YHUBEpcantbHO20
UCKYCCMBEHHO20 UHMENNeKMA 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 (GyHKIIMOHAIbHAS CXeMa B3aUMOJICHCTBUS HEHPOKOTHUTHBHON MO-
JIeH «S1» MHTEIIEKTyalbHOIO areHTa ¢ MOTOKaMU MHTEPOLIENITOPHOM, SKTEPOLEITOPHON U IICH-
XOLENTOPHOM MHpOpMalUK 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 MBECHl, 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 AJIsl 00ecTieyeH!s] BHYTPEHHET0 NpeCcTaBlIeHus (MHTe-
puopu3zaiuu — 1o BeirorckoMy) npoOiaeMHBIX CUTyaluil, B JEPEBbSIX PEIIEHUH KOTOPHIX CO3HAa-
HUE BeJIeT MOUCK (parMEeHTOB TPACKTOPUN MHTEIUIEKTYaJIbHOTO areHTa B IPOCTPAHCTBE COCTOS-
HUI B IPOIIJIOM, HACTOSIIEM U Oy IyIIeM.
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YacTe MHTEpCHEiica, OMUCHIBAIOILYIO0 MYJIbTHAr€HTHbIE (PaKThl, YCTAHABIMBAEMbIE HEHPOKO-
THUTUBHOW apXUTEKTYPOH HMHTEIEKTyaJIbHOI'O areHTa Ha OCHOBaHMM MHTEPOLIENITOPHBIX J1aH-
HBIX, HA30BEM HEUPOKOZHUMUBHBIM UHMEPIKIUCMAHCOM (UHMEPIKIUCIAHNC).

YacTe HHTEPIK3UCTAHCA, OIMCHIBAIONIYIO MYJIbTHAT€HTHBIE (DAKTHI, yCTaHABIUBAEMbIE HEHPO-
KOTHUTHBHOM apXUTEKTYpOH MHTEIUICKTYalbHOTO areHTa Ha OCHOBE IICUXOLENTOPHBIX JaHHBIX,
HA30BEM HelpOKOSHUMUBHBIM unmep32o (uHmeps2o) 3TOTO areHra.

CornacHo Hameil runorese, OHTOI€HETHUECKOE Pa3BUTHE €CTECTBEHHBIX MHTEIUIEKTYalIbHBIX
areHTOB YHUBEPCAIbHOIO UCKYCCTBEHHOT'O MHTEUIEKTAa HAUMHACTCS B YCIOBUAX C(HOPMHUPOBAB-
MIMXCSI B HEUPOKOTHUTUBHBIX aPXUTEKTYPaxX MOJICO3HAHUS U COZHAHUSI MUHUMAIIBHBIX (PYHKIIHO-
HAJIBHBIX CUCTEM «SI», uHTepcneiica, HHTEPCKPUHA, MHEPIK3UCTAHCA U UHTEPATO, JOCTATOUHBIX
JUISL TOTO, YTOOBI B IPOLIECCE )KU3HU ITOTO areHTa B peajbHONH KOMMYHHUKATUBHOW Cpesie ¢ IIOMO-
IIbIO0 BBIIICONMCAHHBIX HEHPOreHeTHUeCKuX QYHKIUMNA U (QyHKIMHA 00yUYeHHs BBINOJIHSAIACH aAK-
TUBHAs JOCTPOIKA 3TUX MOACUCTEM, HHTEPIPETHPYeMasi Kak mpouecc GopMUpOBaHUS JTMIHOCTH
MHTEJUIEKTYaJIbHOTO areHTa.

Ha pucynke 2 BUJHO, 4TO C MHTEPCIIEHCOM CUMMETPUYHBIM 00pa30M B3aMMOJIEHCTBYIOT ad-
(EepEeHTHBII 3KCTEPOLIENITOPHBIN TPAKT U HeUpOKOSHUMUBHBIN KOHCMPYKMOP 8000PaMCEHUs —
byHKIIMOHAIBHAS MOJCUCTEMa, 0O0ecreunBaroias padoTy GyHKIMOHATIBHBIX cucTeM addepeHT-
HBIX aHAJIN3aTOPOB HAa OCHOBE paboThI NCHX03()(HEKTOPOB, BHITOIHSIIOMINX KOMAaH bl HHBAPHAHTA
HEHPOKOTHUTUBHON apXUTEKTYphl CO3HAHUS.

Kak cnemyer u3 pucyHka 2, aHaJIOTHYHBIM 00pa30M B3aMMOJICHCTBYIOT MEXy cO00# Helpo-
KOTHUTHBHBII KOHCTPYKTOP BOOOPaXKEHUsI, THTEPIK3UCTAHC U ad(hepeHTHBIN HHTEPOLIETITOPHbII
TPAKT, a TAK)KE KOHCTPYKTOPBI BOOOpaskeHHs1, 0003HaUeHHbIEe Ha pUCyHKe OykBamu KB, UHTEpIro
1 apepeHTHBIHN ICUXOLETITOPHBIA TPAKT.

VIMeHHO HCIo/Ib30BaHME UHTEpCIIelca, HHTEPCKPUHA U MHTEPAT0 MO3BOJIIET COZHAHUIO Baph-
UpOBaTh aTbTEPHATUBBI KyCOUHBIX TPACKTOPHM, HHTEIPUPYS B €UHBIX I'padax NpoOIeMHBIX CH-
Tyalui MyJbTHAreHTHbIE (aKThl, BOCHPUHUMAEMbIE ¢ TOMOIIBI0 ap(EepeHTHBIX MOJCUCTEM, U
MyJIbTHAareHTHBIE (PaKThl, BOOOpakaeMble C MOMOLIbI0 ICUX03((HEKTOPHON CTUMYIISALIUN 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 CUHXPOHHO U HA OCHOBAHMM OJIHUX U TEX K€
CUTHAJIOB UTPAIOTCS Ha CLIEHAX HHTEPAro, MHTEPAIK3UCTaHCa, MHTepCIelica U MHTEPCKPUHA, YTO U
CO3/a€T WILTIO3UIO LIEJIOCTHOCTH.

Ha pucynke | mokazaHna 4acTb areHTOB-HEMPOHOB MHBAapHaHTa HEUPOKOTHUTUBHON apXUTEKTYPBI,
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, TOMOJIOTHUECKUE areHThI-
HEHPOHBI, areHThI-HEHPOHBI-NIPH3HAKN (KBATHATUBHBIC ar€HThI-HEWPOHBI), IaJIee MOCIIEIOBATEIBHO —
KOHILIENTyaJIbHbIE, COOBITUITHBIE, SMOLIMOHAIbHBIE, MOJIETTUPYIOIIE areHThI-HEUPOHBDI.

CucremHast 11€51€c000pa3HOCTh TOCTYIMHOCTH HEWPOKOTHUTUBHOM apXUTEKTYype CaMOCO3HAHUS
BCEX CLIEH MHOXKECTBEHHOTO TIPE/ICTABJICHUS Ha Pa3HBIX YPOBHAX KapTE3MAHCKOTO TeaTpa COCTOUT B
obecriedeHNH BO3MOXXHOCTH KOMOMHUPOBAHUS B €IMHON CyOBEKTHBHOIN PEaTbHOCTH BCEX TEKYIIMX
JIOKAJIbHBIX MPOOJIEM U UX JIEPEBBEB, YTO HEOOXOAUMO Il BapbUPOBaHUS U 0OOMEHa (parMeHTaMHu
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KYCOUHBIX TPAEKTOPHIA B BOOOPAKEHHH ITPU PELLICHNH 33/1a41 CyOONTUMAIbHOTO CHHTE3a HEITPEPbHIB-
HOW TPAaEKTOPUU MHTEIUIEKTYAJIbHOTO areHTa B IIPOCTPAHCTBE IIOBEICHHUS.

WuTerpanus ypoBHel mpeacTaBieHus 00padOTaHHBIX CUTHAJIOB MO3BOJIAET MpuBecTH adde-
PEHTHBIE SKCTEPOLIENTOPHBIE, UHTEPOLIEITOPHBIE U MICUXOLENTOPHBIE TOTOKU K €AMHOMY (op-
MaTy BOCIIPHUSTHS, YTO 00ECIIeYrBaeT BO3MOKHOCTh KOMOMHUPOBAHUSI U CHHXPOHHOM aKTyasu-
3alliy MOJIEH PEAIbHOCTH Ha 0a3e AeMCTBUTEIbHBIX U BOOOPakaeMbIX COOBITHIA.

[TpuHIMNIUaTBHOE 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 MOMAIAl0T CUTHAJIBI C PA3JIMYHOMN TITyOMHONW HEUPOKOTHHU-
TUBHOU OOpabOTKH, JIS)KAT B OCHOBE OCO3HAHUSI OCMBICIEHHOCTH BOCHPUSATHS, SBISIOIIETOCS
HEOThEMJIEMOH (PYHKIMOHAIBHON XapaKTEPUCTHKONW CO3HAHUSI.

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

Pa3BuBas uier0 o HEHPOKOTHUTHUBHOM apXUTEKTYPbl CO3HAHMS KaK O CTPYKTYPHO-(YHKLHO-
HAJIbHOM KOMIIJICKCC YIIPaBJICHUSA BI)I60pOM TpaeKTOpI/Iﬁ ABWIKCHUS MHTCIUICKTYAJIBHOI'O arcHTa
B IIPOCTPAHCTBE MOBEICHMS, U YUUTHIBAs YCIOBUS U TPYAHOCTU IIPUHATHUS PELICHUHN B PEAIbHON
cpeze, peICTaBIAeTCsl KOHCTPYKTUBHOM rUIoTe3a o (puioreHese 3Toro KOMILUIEKca, 1IeTepMUHH-
POBAaHHOM SBOJIIOIMOHHBIM YCIO)KHEHUEM O0BEKTa YIPABJICHHUS.

B npeioskeHHON HaMU paHee KOHIETILIMY UHBApUaHTa MYJIbTHAr€HTHON HEHPOKOTHUTUBHOM
APXUTEKTYPHI JJISl YIPABJICHUSI CHHTE30M TPACKTOPUHU WACHTU(DUKAIIMH M PELICHUS OTHOHN Mpo-
6J1eMBbl IOCTATOYHO HUXKHETO, I10/ICO3HATEIbHOI0, ypoBHs. HeoOX0qMMOCTh CHHTE3a KYCOUHOM
TPACKTOPUHU B MMPOCTPAHCTBE MOBCACHUA BO3HUKACT IPU MCPEXOJAC K MHOT0O3aAa4YHbIM arcHTam,
CHOCOOHBIM K CYOONTHUMAIbHOMY paclpe/ieIeHuI0 PeCypcoB MPH CHUHXPOHHOM pPELIEHUH He-
CKOJIBKHX ITPOOJIEM.

HpC)IHOJ'IO)KI/IB, YTO B HAYaIbHBIM MOMEHT KW3HHU HHTGJ'IJ'[GKTyEU'II:HI:Iﬁ arc¢HT OCHAIICH CIIC U TPC-
TBUM YPOBHEM HEMPOKOIHUTHBHOM apXUTEKTYphI, TO3BOJISIOIINM YIIPABIATH MIPOLIECCAMU B JIBYX
MIEPBBIX €€ YPOBHSX, MOJIyYaeM CTApTOBYIO KOH(UTYpalUIO ISl SKCIIEPUMEHTOB 110 OHTOT€HETHYe-
CKOMY CHHTE3y MOJIeJIel CO3HAHUsI areHTa yHUBEPCAIbHOTO MCKYCCTBEHHOTO MHTEIUIEKTA.

[IpumeHneHne HelporeHeTHUecKUx (yHKIUH, METaQYHKIIMOHAIbHBIX CUCTEM U aJTOPUTMOB
oHTOHelporenesa [3, 10] mo3BosiseT CHHXPOHHO 00y4aTh BCe KOMIIOHEHTHI CO3HAHMs Ha BCEX
YPOBHSIX HEMPOKOIHUTUBHON apXUTEKTYphl, IPEACTABICHHBIX Ha PUCYHKE 2.

KpOMe TOro, Impu BSaHMOHGﬁCTBHH B KOMMYHHUKAaTUBHOM arc¢HTC YHUBCPCAJIBHOT'O HCKYC-
CTBEHHOT'O MHTEJIJIEKTa KaK areHT, OTHOCSIIUICS K KJIACCy COLMANbHBIX BBHIYMCIUTENEH, MOITY-
YaeT BCI0 HE0OX0ANMY0 HHGOPMAIIHIO 1T OCBOCHHS €CTECTBEHHOTO SI3bIKa [9], C TOMOIIBIO KO-
TOPOTO OH YK€ MOKET UIEHTH(PUINPOBATH ICUXUYECKHE COCTOSHUS U ITPOLIECCHI.

Takum 00pa3oM, HHAMBUIYATbHOE PA3BUTHE COMPOBOXKIACTCS JOCTPOMKOM Herpomopdo-
JIOTHYECKOro cyOcTpaTra Ha BCEX YPOBHSX YNPAaBISAIONIIEH HEHPOKOTHUTUBHOM apXUTEKTYpbI
UHTEJJICKTYyaJIbHOTO areHTa, oOecreunBas CHHTE3 U pa3BUTHE o0pa3oB Mupa, cels, ceds B
MHUpE U MUpa B ce0e, — YTO MpeCcTaBsgeT co00il 6a30BbIi (QyHKIIMOHAI, 6€3 KOTOPOTO HENb3s
IpEJICTaBUTh CO3HAHUE.

Joctpoiika oOpa3a «S» MpoucxoauT 3a cueT MYyJIbTHAreHTHBIX (DAKTOB, OCTPOCHHBIX HAJl
UHTEPLENTOPHBIMU M NCUXOLENTOPHBIMU MOTOKAaMHU. MacCHUBBI ClIEUaTU3UPOBAHHBIX areH-
TOB-HEHMPOHOB (OPMUPYIOT B KOTHMUTHBHOH apXUTEKType CBOEro pojJa CTPYKTYpPHO-
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(GYHKIIMOHAJIBHBIA CyOCTpaT HACTOSAIIET0, TaMsITH M BOOOpakeHus, MaHu(ecTarus KOTOPOTo
B KOHTEKCTE CHHTE3a MIOBE/ICHNS HHTEJUIEKTYAIbHOI'0 areHTa 00yciIoBIuBaeT (heHOMEHOJIOTH-
YECKUE MPOSIBJICHUS €0 NICUXUKH.

MO>XHO TpPEanoNIoKUTh, YTO K HACTOSIIEMY B MOJ00HOI HEHPOKOIHUTUBHOMN apXUTEKType
MO>KHO OTHECTU (JEHOMEHBI, KOTOPbIE IMOKa HAXOJATCA 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 cTeneHn 00paboTKu. [ MImoTeTH4ecky 3TOT MpoLece JOHKEH 3aBepuIaThCs
C HCTEUYEHUEM BPEMEHU XKU3HU apPepeHTHBIX COOOIICHUH.

[Tpu 3ToM daxThl U (HEHOMEHBI MICUXOJIOTMYECKOM KHU3HU, OTHOCALIUECS K CLIEHaM HHTEPIK3U-
CTaHCa ¥ MHTEPATO, TUAXPOHUYECKHU B MPOLIECCE MHANBUIYATIHHOTO Pa3BUTHSI BOSHUKAIOT paHbIIIE,
MOATOMY TPOLIECCHl JOCTPONKHU U 00ydeHHs] HepoMopdoornueckoro cyocTpara 3k3ucTanca, «5»
Y CaMOCO3HaHHS B UMUTALIMOHHON MOJIENN HEO0X0AMMO CUMYJIHPOBAThH B IEPBYIO OUEPE/Ib.

3AKJIFOUEHUE

B pe3ynbraTe BBINOJIHEHUS MCCIEIOBaHUS AaHO (popManbHOE ONpeAeeHUe 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
YHUBEPCAJIBHOIO HCKYCCTBEHHOI'O HHTEIJIEKTa HA OCHOBE KOHTEKCTHO-AETEPMUHUPOBAHHOIO
pa3BUTHUS YNPABISAIOIIE HEHPOKOTHUTHUBHOW apXUTEKTYpbl B KOMMYHHUKaTUBHOM COLIMAJIBHOMN
pealIbHOM cpene.
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