AxTuUBUpYyOMaa MoAcCUcTEMa — IJIaBHAsA
0COOEHHOCTh MHTE/LIEKTYAIbLHOU
CUCTEMBbI

A .B. Yeukun

Dajuyne aKkTUBUpylomen noacucremsl B Maremrekryansuon Cucre-
me (MC) aBagerca raasaou ocobennocrsio VC, oramgaromen ee or Ku-
6epuernyeckon Cucremsr (KC). Akrusupyromas nogcucrema 8 KC or-
cyrcrByeT Tak kKak KC cunpHOpOpManmn3oBannas cucrema. KC peann-
3yeT MOCTOAHHO AEMCTBYIOMME (BCEra AKTUBHBIN) aJrOPUTM PeEIIeHUs
omguoro Tuma 3anad. KC — 5T0, Kak NpaBWiIo, CHCTEMA YIPABICHUA C
O/THOU KOHKDETHOW 3a1a9el yIPABICHUA.

UNC saBaseTca TPUHIUOAAILHO CIab0(QOPMAIU30BAHHOU CUCTEMOU.
Axrusupytomasn mogcucrema UC B 3aBUCUMOCTH OT CUTYAIMN, UCIOIb-
3ya pedaekcuio VIC (cobcrennoe «f»), Bpemenno axtusupyer B MC
cuIbHOPOPMATU30BAHHYIO ((POPMAIBHYIO) MOACUCTEMY (CHCTEMOKBAHT)
U TE€M CAMBIM OCYIIECTBIAAET YIPABICHUE CBOMM IOBejeHueM. B aron cra-
The MBI 06Cy UM Tponecchl akTusanuu B VIC, onmupasch Ha OMBIT MTPOEK-
TUPOBAHUA CIOKHBIX TEXHUIECKUX CHUCTEM U COMVIACYACH C MPOLECCaMu
B 6monoruaeckux VC.

1. UnenTudukanusa n KaaccupuKarmsa MHTeJ-
JEKTYyaJbHbIX CUCTEM

Nurennexkryansuaa Cucrema (puc. 1) — 5T0 meseHanpaBieHHASA
cucrema BeIGOPA (IIOCTAHOBKMU) NOMUHMDYOWEN (OM€pEqHON) 330U U3
ponycrumoro aaa ganHou MC kmacca, MOMCK pelieHusA TAKOW 3a1atu,
3aKPeILICHUE OIBITA PENICHUA U, €CJaU HeOOX0MMO, M3MEHEHME NOMyCTH-
MOro KJaacca 3anad. B npocrenmem ciaydae VIC aBageTcs AByXypOBHEBOI
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Juc. 1. CTPpyKTypa UHTENLIEKTYAJILHON CUCTEMHI.

CUCTEMOU. JePBBIN yPOBeHb — 9T0 paboydas obaacts UC. B nen maxo-
IATCA CPEACTBA PElIeHn 3a4a49. BTOpou ypoBeHb - 5TO aAMUHHACTPA-
TuBHaa ob6aactb VC. Ona opranmsosana B ¢popMe aKTHBUPYIOIIEH
noacucrembl UC. AxkruBupyiomasn moacucrema UC oTsedaeT 3a mocra-
HOBKY OYEpPENHOU 3a1a4¥, IUIAHUPOBAHUE €€ PEUIeHUs, MPOrHO3UPOBaA-
Hue OyAyIIero pe3yabTaTa, AKTUBAPOBAHUA 3AILIAHUPOBAHHBIX CPEJCTB
B paboden obaactu B HOPME CIENUATHLHO BBIJEICHHOIO aKTUBHOI'O CH-
cremokBaHTAa paGouen obractu VC, KOHTPOIS 38 PYyHKIMOHTPOBAHU-
€M CUCTEMOKBAHTA, 3aKPEIVICHUE OIIbITA PEIICHUA 3a a9 U PaCIIXPDCHUE
pa6ouen obractu VUC. Tem cameim B UC mpoucxoaaT caeayroume B3an-
MO/IEACTBYIOIIAE TPOIECCHI:

e moruBanua — yuer neau VIC u nocranoska nomuamMpyomen (oe-
PEeJHON) 33aa49u U3 [NOIYCTAMOrO KJIACCA, AHAJIW3 DTOU 3a1a4H,

¢ AKTUBALUA — IAHUPOBAHUE Oy YIIErO MPOIECCA PEIIEHUA U TPO-
CHO3UPOBAHME OXUIAEMOT0 PE3yJIbTaTa, AKTUBUDOBAHUE 3AILIAHU-
POBAHHBIX CPEACTE PENICHMA 3a]a9H,

® CAMOOPraHM3aIMsA — MONBITKA PEIICHU 3a,Ta5H,

e afanTanusa — KOPPEKIUI OYePEIHON MONBITKYA PEIIEHUS U TOUCK
YCIENTHON HMOMBITKY PELIeHusA 3a,1a491,
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e caMooO0y1eHue — 3aKpeIIeHNe ONBITA PEIIeHns 33 1A,

® CaMOpaCIHIMPEHHNE — NUSMCHEHNE MOIIyCTHMOI'O KJaCCa 3adatd.

TeOpI/IfI UHTECVICKTYAJbHBIX CUCTEM NOJ2XKHA OXBATHIBATH BCE KJacC-
cet UC. C uadopmanumonnon Touku 3peans UC pa3au<HOro Ha3HATCHUA
(DYHKIMOHUPYIOT M YyCTPOEHBI OAMHAKOBO. Bremnwne pasmuaus VC B
CHEeNUAJN3ANUAX, TO €CTh B KJIACCAX NONYyCTUMBIX BUIOB 3aJad, a
BHYTPEHHIE pa3au4nd B criocobax peureHus takux 3aga4. Beau UC cre-
OAATU3UPYETCS HA PELIEHHZ TOJHKO OJHOr'O THIIA 3aJad, TO HET He-
006X01MMOCTH B BhIOOpe Tuna (JOMUHUpYOWen) 3aga4u. Ecau npu sTom
eme 3aa4a arropurTMudecku paspemnmasn u B VIC umeercs aaropurm ee
pellleHns, TO HeT HeOOXOAUMOCTH B AKTUBHUPYOIen mogcucreme. Takyro
npocrenmyio (pedaexkropuyo) C 6e3 akTusupyomen noacuctemsr Oy-
nem HaseBaTh KubGepuermaeckon Cucremon (KC).

IlaTe ocHOBHBIX KiaaccoB (mpumepos) MIC

OUNOJIOTNYECKAA UC. EcrecTBeHHBIN WHTEIEKT WHAWBAIYYMA C
ero GyHKIMOHAJILHBIM HA3HAYUEHWEM, TO €CTh MMEIOIEro I'eHEePATbHYIO
[eJIb CBOErO CYLIECTBOBAHWA. 1€IOBEK W/IM BBICIIEE KUBOTHOE.

O2OT'ADU3ATINO22AA UC. dupma kak UC ¢ ee QyHKIMOHATBHBIM
Ha3HAYEHUEM, TO €CTh MMEIOIIAsd I'e€HEPATLHYIO Ielb CBOEr0 CYIIeCTBO-
BaHwusA. Jpeobaaganue deaoBedeckoro gpakropa B UC.

ABTOMATU3US0BADOAA UC. Yenoeko-MalMHHASL CACTEMA, C €€
(PYHKIVOHATBHBIM HA3HAYCHUEM, TO €CTh MMEIOIAA I'eHEPAJbHYIO Ielb
CBOEr0 CyIIecTBOBaHUA. JDpeobmaganue MamuaHOro dpaxkropa B UC.

NCKYCCTBED2AA UC. Texuumueckas MHTELIEKTYAIbHAA CACTEMA, C
ee (PYHKOMOHATHLHBIM Ha3HAYEHWEM, TO €CTh HMMEIOIAs I'e€HePATbHYIO
[IeJb CBOETr'0 CYIIECTBOBAHWA WM BHINOJHANOIMIAA (DYHKIUU €CTECTBEHHON

uc.

KO9DJIMKTIOAA UC. NaTemekTyarbHas CACTEMa KONIEKTUBA B3au-
MOIEACTBYIOMUX MeX Iy co6ou mo equmusiM mpaswiam UC, mpecaenyro-
MUX KaX[Jasg CBOIO LEb.

3ameuanue 06 onpepenennu nHTEmEKTa. Onpegenum cpasuenne VC
mexay cobou. Ecau VC-1 pemaeT HEKOTOPYIO 3amady OBICTpee ApPYyrou
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N C-2 mpu mpovmux paBHBIX yCIOBUAX (DHEPreTUYECKUX, MATEPUAILHEBIX,
(buHAHCOBBIX W T.IL.), TO Oyaem rosoputh, uro UC-1 addexTuBuee
peutaer mamuyio 3axady, dem UC-2. Ecau UC-1 u UC-2 umeroT oguy
ClIenuaJIn3anuio, To €CTb y HUX OAHO MHOXECTBO AONMYCTUMBIX 3a4aT U
NC-1 pemaet Bce 3aaa4u e meree adgpdextusuo, uem UC-2, ro UC-1 Ha-
3BIBACTCA HE MEHee MHTeLIeKTyanabHou, dem NC-2. Ecau npu srom
HaUAETCA XOTda Obl ogHA 3anat1a, KoTopyio UC-1 pemaer sdpdexkTunmee,
gem UC-2, To rosopar, aro UC-1 6osee nunTemmekryanbasn, yem NC-
2. [las cpaBHEHUA MO WHTEIEKTY MOXHO BCErga CIUTaTh, aTo ase UC
UMEIT OAHO U TO XK€ MHOXECTBO AOIIyCTUMBIX 34 4aT. 9pI/I TOM T€ 3a-
magau, koropeie UC He ymeeT pemarh OyAeM OIEHWBATH 6€CKOHETHBIM
BpemeneM pemrenusa. O4ueBuguo, He Bce IC cpaBHUMBI 10 mHTELIEKTY. B
paccMaTpPpUBAEMOM CMBICIE MHTEIEKT — ONHAPHOE OTHOIIEHUE JaCTHI-
HOT'O TIOPsAAKA (CpaBHEHUE II0 UHTELIEKTY) Ha MHOX)ecTBe Bcex UC.

2. Pa3oBbie diieMeHTHI MHTE/JIEKTYAJIbHBbIX CH-
creM

T'unoresa o 6a3oBrix anemenTax UC. Bee cucmemnvie op2anuzayuy pa-
6oueti u admunucmpamuenot obaacmeti AC cmposmes us 6azosvix (00-
nomunmwoir) saemenmos UC [T, 8].

Ucxoas u3 6a30BBIX 2JI€MEHTOB, Oy IeM aHAIU3UPOBATH CTPYKTYPHYIO
OopraHm3aIuo u nosegendeckue ocobennoctu VC.

P peamerHas o6sacTh — HEKOTOPHIE 00'EKTHI M OTHOIIIEHUA MEXK-
Oy HUMMH.

VaTenneKkTyalbHBIM JATYMK — MOJCACTEMA COOPA CeMAHTHIECKON
raGOpMAIUKA O YACTH OOBEKTOB IPEAMETHOU 00JacTh, 00PA3YIOIUX,
TaK HAa3bIBa€MOE, OOPHOE (06’ BEKTHOE) MHOXECTBO OOBEKTOB JaH-
HOI'0 MHTEUIEKTYAJbHOI'0 JAaTYUKA.

NHTe/eK Ty aTbHbIA UCIOJIHUTENb — HO/ICUCTEMA, U3MEHEHUA 9aCTH
00BEKTOB IPEIMETHON 001acTH, 00pasyoomux onopHoe (06'beKTHOE)
MHOX€CTBO 00bEKTOB JaHHOT'0 UHTE/LIEKTYaAJIbHOI'0 UCIIOJIHUT €JLA.

Jlokanbuas 6Gasa AAHHBIX — MOACACTEMI, XPAHEHUSA CEMaHTUYECKOU
napopManuu 06 06bEKTaX HEKOTOPOrO OMOPHOI'O MHOXeCTBa. Takum
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obpa3oM, JoKadbHaA 0a3a JAHHBIX BCEr/la WMeeT CBOe OIMOPHOEe MHOXKe-
CTBO OOBEKTOB NMPEAMETHOM OOJIACTM BHEIIHMX II0 OTHOIICHWIO K HEMU.
OCHOBHBIMY TTOHATAAMYU TEOPUU JOKATHHBIX 0a3 MAHHBIX ABIAIOTCA: UH-
Popmayus 0 mouke, danHubie 0 MOUKE, PEULEMKY U WKAALL NOHAMUL, pe-
WEMKY U wWKaAbl d0Cmo8epHocmet, KoAUUECMB0 UHGOPMAYUL 0 mouKe,
yavmpamrnoxcecmso u dp. [7, 8].

JlokanbHaa 6a3a 3HAHMU — [OCACTEMAa TPeoOPa3oBaHMA CeMaHTHIe-
ckor mH@opManuu 06 00BEKTaX HEKOTOPOU IIpeaMeTHOr obaacTu. Bes-
Kas JOKAJIbHasg 0a3a 3HAHUU MMEET CBOK IIPEAMETHYI 00JaCTb, CBOU
BXOHYIO ¥ BEIXOMHYIO JOKAJIbHBIE Oa3bI JAHHBIX U TAK HA3BIBAEMYIO YJIb-
TPAaCUCTEMY, CIENUATHLHYIO MMOACACTEMY — HpPeoOpa30BaTENb JAHHBIX.
OCHOBHBIMU TIOHATUAMYA TEOPUU JOKAIBHBIX 0a3 3HAHUUN ABIAIOTCA NPO-
QYKYUA, YAbMPOLONEPAGMOD, UHGOPMAYUOHHAA NPOU3BOTHASA YAbMPAONE-
pamopa u dp. [7, 8].

Mogenu 06bEKTOB M OTHOIIEHMM NpeJMEeTHOM 06JacTH — 3TO
CUCTEMBI JIO00U TPUPOABI, AHAJIOTM OOBEKTOB U OTHOIICHUUA MPEIMeT-
HOHU 06JacTh. AIEKBATHOCTH MOJENEH OIPEeNeNaeTCA OTHOCUTEILHO CO-
OTBETCTBYIOUMX WHTEMIEKTYAIbHBIX AATINKOB. OTHU AATIUKA [OJKHBI
coOMpaTh OJUHAKOBYIO CEMAHTUIECKYIO MHPOPMAIHUIO C COMOCTABUMBIX
BHENIHUX 00BbEKTOB, OTHOEHUN u uxX Mogenen. QOquu u Te Ke 00BEKTH
u orHOomeHusa MoryT uMmerh B VIC cepuio (HECKOIBKO) MOZENIer Pa3sHOU
agekBaTaHOCTH. Momenun B UC 06pasyioT kak Obl BHY TPEHHIOIO IPE[-
METHYIO 06JIaCTh, AHAJIOI BHEIIHEN IMPEIMETHOU 0OJACTH.

3. Peuponnasa peaauszanus G6a30BbIX 3JEMEH-
TOB B OHMOJOrMYECKOU HHTE/LICKTYaJIbHON
cucTeme

B 6uomoruteckux UC uMeroTcs CTPYKTYPHI, BBIIOTHAIINE POIb Ha-
30BBIX HIEMEHTOB HHTELIEKTYAIbHOU cucTeMbl [4]. OcHOBHA Uaes 31eCh
3aKJII0YAeTCA B creayooueM. Bremnas npegmersas 061acTh IpeacTasie-
ma B UC B Busie KOJ0B — HEMPOHOB. /|11 KaxX JOT0 THUIA CBOUCTB OOBHEK-
TOB IPEIMETHOU O0MACTH: 3aI1aX, FeOMETPUIECKAsI (POPMa, IIBET, ABUKE-
HU€ U T.[., AMEIOTCS CIeNu(putIeCKre HeUPOHHBIE CTPYKTYPHI, HA3BAHHBIE
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OJHOKAHAJBbHBLIMH (3JIEMEHTAPHBIMU) CEHCOPHBIMU CHCTEMAMU
(OCC). Ynpomernno OCC cocTouT m3 Tpex BUAOB HEMPOHOB: PEIENTO-
POB, CUMBOJIbHbIX HEMPOHOB U O00'bEKTHBIX HEMPOHOB. Ja BXOJe
OCC naxogurca csoe maa manaoun OCC moae pemenTopoB, HAIIPUMED,
0BOHATENBHBIE JYKOBUIBI. DTHU PEIENTOPH B AKTUBHOM COCTOSHUU Pea-
TUPYIOT HA HEKOTOPHBIE UCXOQHBIE CBOUCTBA, IpeaMeTHOU obaacTu. laree
B OCC uMenTcs CMUMBOJIbHBbIE HEMPOHBI HECKOIbKAX CHHANITHIECKAX
YPOBHEU. Da MEPBOM YPOBHE HAXOMATCA KBA3UPENENTODPHI, KAXIBIN 13
KOTOPBIX CBA3AH C COOTBETCTBYIOUUM €My OJHUM PenernToOpOM MpH IO-
MOIIU CUHATITAYECKON CBA3U. TakuM 06pa3zoM KBAa3UPENENTOpP KOAUPYeT
O/THO MCXOJHOE CBOMCTBO BHEILIHEN MpeaMeTHOn obaacTu. Ero akTusamus
03HAYAET, 9TO pernenTop GUKCUPYET BO BHENIHEH MPEIMETHOU 00IacTh
B r[[a,HHbIEI MOMEHT COOTBETCTBYIOIICE MCXOOHOE CBOfICTBO nin xXe maer
BooGpaxenue uiu Bocmomuuauue o6 s3toM. [laree OCC umeer cuMBOIBL-
HBIE€ HEUPOHBI CIEAYIOMEr0 CUHANTAIECKOTO yPOoBHA. OHU yXKe CBABAHBI €
HECKOIbKUMY KBA3UPEIMENTOPAME U ABIAOTCA KOMIUIEKCHBIME. Kax mb1i
KOMILIEKCHBIA CUMBOJBHBIA HEAPOH KOAUPYET yKE HE MCXOAHOE, 8 KOM-
IIEKCHOE CBOMCTBO. JPUIEM KaXK JOMY KOMILIEKCHOMY HEMPOHY COOTBET-
CTBYeT CBOA JOrWIeCKasa POPMyJia, CBA3BIBAIOMAA €TI0 CO CBOMMU MCXO/I-
HBIME CUMBOJLHBIMI HEHPOHAMHU TIPY TIOMOIIM OMEPAIAN KOHBIOHKIIUY,
au3boaknny 1 orpunanua. Jamee B OCC pacnonaraloTcsa KOMILIEKC-
HBIE CUMBOJBHBIE HEUPOHBI C(JIEAYIOMIEr0 CUHAIITHYIECKOTO YPOBHA U TaK
nanee. Ux jgormaeckue (pOpMyJIBl CTPOATCA PEKYPCHUBHO MO TAKOMY XK€
OIPUHIONUITY, HO YX€ M3 MMCEIOMINXCA KOMILICKCHBIX CHUMBOJIbHBIX Heﬁpo—
HOB IPEABIAYIIAX CAHANTUICCKAX YPOBHEH. Kakme KOMIUIEKCHBIE HEH-
poust ecth B OCC, Kakux HET ONpeneIseTCsa FeHeTUIECKU U B IIPOLECCe
pasButusa 6monorudeckon MC. Cumsoasubie meupous: OCC obpasyoT
6GyJsieBy penieTKy cBoucTB BHemHen npeamerHon obsactu. OCC mo-
XKEeT COMEPXKATH HE BCE BO3MOXKHBIE DIEMEHTHI TAKOU PEIIETKH, a TOJbLKO
Te, koropbie Tpedyorca UC B ee xusuenesrensuoctu. [lamee OCC co-
IepXUT 06 bEKTHBIE (yKa3aTeabHbIe, UMEHHbIE, UAeHTADUKAIMOHHBIE,
WHUBUIY AJTbHbIE) HEUPOHbI. O0beKTHEIE HEUPOHBI COOTBETCTBYIOT OT-
MEJbHBIM OO'BEKTAM BHEIIHEN MPEIMETHON OOIACTH U ABISIOTCI UX KO-
pamu B OCC. Kax el 00BEKTHBIM HEMPOH CBA3AH IO CBOEU JOTHUYE-
CKOU HOpMyJie NPU MOMOIIM CUHANTUIECKUX CBI3EU C TEMU CUMBOJIb-
HBIME HEAPOHAMU, KOTOPBIE KOIUPYIOT CBOUCTBA MMEHHO OOBEKTA CO-
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OTBETCTBYIOMET0 0O0BEKTHOMY HEUPOHY. OTa CBA3bL HAIIOMUHAET AHKE-
Ty CBOUCTB 0OBEKTA WM COOTBETCTBYIOIIYIO 3aIMCh B JOKAJbLHOU Gase
MAHHBIX. DPHU DTOM OOBEKTHBIN HEUPOH UT'PAET POJIb WHIUBUAYAILHOTO
umenu 00bekTa (Ubs ankera). MuoxecTBO 06bekTHBEIX Henpornos OCC
06pasyIoT, TaK Ha3bIBAEMOE, OIMIOPHOE MHOXECTBO 3JIEMEHTaPHOU
CeHCOpHOM cucTeMbl. Kakue nMeHHO 00'beKThl BHEIIHEH TpeaMeTHON
06JIACTY 3aKOMUPOBAHBI B DIEMEHTAPHOU CEHCOPHOU cHCTeMe B GopMe
00BEKTHBIX HEMPOHOB OMPEAEIAETCA TEHETUIECK W B IIPOLECCE Pa3BU-
tua VUC. Takum o6pasom, Beskas OCC cocTouT m3 Tpex dacTer: moje
penenTopoB, PeneTKa CUMBOJIbLHBIX HEUPOHOB ¥ OMOPHOE MHO-
XKeCcTBO 00BLEeKTHBLIX HEMPOHOB. /[06aBUM K CKaszaHHOMY emie, 9TO
KaX B CHMBOMbHBIA 1 06beKkTHEIN Henpon OCC uMmeeT cBOIO Tak Ha-
3BIBAEMYI0 THUIIOBYIO CTPYKTYPY 3TOT0 HEMPOHA. THIIOBag CTPYyKTypa
HEUPOHA, HABEIIMBACTCA K HEMY W COCTOUT U3 MOMOJHUTEILHBIX HEUPO-
HOB AyOJUPYIOMIKUX T€ CUMBOJbHBIE HEUPOHBI, KOTOPBIE PACKPBIBAIOT €0
JOTUIECKYIO0 (pOpPMYJIy.

C rouku 3penusa nadopmaruku OCC npegcrasiaser co60u OJHOBPE-
MEHHO WHTELIEKTYAIbHBIA AATIYAK U COOTBETCTBYIOIIYIO €My JOKAJb-
HyI0 6a3y manHbIX. Jabora OCC Kak HaTIMKa OCYMECTBIACTCA CIEIy-
ommM 06paszoMm. CHaYAIA BELAEIIETCS OOBEKT BO BHEIIHEH ITPEIMETHON
061aCTH ¥ ¢ HAM COMOCTAB/ETCSI COOTBETCBYOMMYA 00BEKTHBIN HEUPOH
B OCC. [lanee yepes penenTopbl PErucTPUPYIOTCA UCXOMAHBIE CBOUCTBA,
06BeKTa. T CBOUCTBA AKTUBUPYIOT MO BOCXOSAIIAM CBA3AM COOTBET-
crByoiue cuMBoibHbIe HeUPOHbI B OCC cHavasa mepBOro CUHANTHYE-
CKOT'O YPOBHA 3aTE€M BTOPOrO W TakK najiee. B koHme 06pa3yioTcs Cu-
HAIITUYICCKNE CBA3U aAKTUBUPDOBAHHBIX CUMBOJBHBIX HeﬁpOHOB HAUBBIC-
WX CUHAITUYIECKUX YPOBHEU C yXKe BBHIJIEJCHHBIM OOBEKTHBIM HEUpPO-
oM. Tem cambim B OCC cucreme moABIsAoTCa cBegeHus 00 0OBbeKTe.
Kaxk 6b1 3amoasseTcs aHKeTa (BBOAUTCSA 3aIKCh) CBOUCTB OOBEKTA.

3aIpoc CBeIeHU O HEKOTOPOM OOBEKTE IMPEeAMEeTHON 00JaCTU B Ta-
KOU JIOKAJHHOU (a3e MAaHHBIX TPOUCXOAUT oOpaTHBIM myTeMm. CHadana
MPOUCXO AT AKTUBAIUA COOTBETCTBYIOMET0 00BEKTHONO HEUPOHA B DJe-
MEHTAPHOU CEHCOPHOU CUCTEME U IIPU MOMOIIU TUTIOBOU CTPYKTYPHI 3TO-
0 HEUPOHA IMPOUCXOJUT AKTUBAIUA 10 HUCXOAMMUM CBA3AM TEX CUM-
BOJIBHBIX HeﬁpOHOB, KOTOPBIC JOI'MICCKU CBA3AHBI C 3TUM O6’I)eKTHbIM
HempoHOM. [/lajee TaKuM ¥Xe CIoCcOO60M Iepe3 THUIOBHIE CTPYKTYPHI CAM-
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BOJbHBLIX HEHPOHOB MOXHO aKTUBUPOBATEH UX COCTABJAIOIINE U TaK AAIEEe
o aobou umeromencas B OCC crenenn gerann3anuyn CBOUCTB 00BEKTA.
C Touku 3penua naHdOPMATAKE MOXKHO ckKa3aTh, 4To0 B OCC cucreme
peaqm3oBaHa, TAaK HA3bIBAEMasd, MHIEPTEKCTOBAA TEXHOJOTUA U3BJIE-
JeHMA cBejeHn. MaTeMaTudecKOn MOJEIbI0 JOKAJLHOU 0a3bl JAHHBIX
ABIAETCA YALTPAMHOXECTBO [7, 8].

Kpome omHOKaHATBHBIX CEHCOPHBIX cucTeM B Gmosormteckoun UC
umerorca Muorokanansabie Cencopubie Cucrembr (MCC). Danpumep,
TAKOW ABIACTCA 3PUTEIbHAA CUCTEMA. B HEW s OMHUX U TeX XKe 00b-
eKTHBIX HeUpOHOB cxoaarcsa Heckoabko OCC (user, popma, ABUKEHWE
u 1.4.). MCC Takxe sSBISeTCA JOKAJIBHOU 0A30U JAHHBIX W OIKCHIBACT-
€SI MATEMATUYIECKN YJIbLTPAMHOXECTBOM. TOMBKO B 3TOM CiIytae OyaeBa
peleTKa CBOUCTB NPENCTABIACT NPOU3BEACHUE PEmeToK (aTpuOyToB)
OJHOKOHAJbHEBIX CBOUCTB.

JpocTeniias JoKaidbHad 6a3a 3uanuu B Ouonoruydeckou MC obpasy-
ercs, ecau ase cencopusle cucreMsl (OCC min MCC) coegunsores, Tak
HA3BIBAEMBIMU, 6OKOBBIMY (ACCONMATUBHBIMY) CHHAIITAYECKUMY CBA35-
MHN. BpI/I ITOM, eCar 6OKOBbIe CBA3U TAKOBBI, ITO aKTUBAIIXI HEKOTOPOIr'o
CBEJIECHUS U3 ONHOU (BXOJHOM) DIEMEHTAPHON CEHCOPHOU CUCTEMBI BIEYET
AKTUBALIMIO HEKOTOPOTO CBEJECHUA U3 APYTOU (BBIXOTHON) DIEMEHTAPHON
CEHCOPHOU CUCTEMBI, TO DTO €CTb HEUPOHHAA PEATUIAIUA TIPOTYKIIH
(ecam-T0). Dabop PA3AMTHBIX OPOAYKIUE TAKOTO THUIIA 00PA3yIOT y.Ib-
TpacucreMy (OJHOCTOPOHHIOK NPOAYKIMOHHYIO CACTEMY) WIM JOKAIb-
HyIO 6a3y 3HaHud. Kakue uMeHHO GOKOBBIE CBA3U UMEIOTCA B GUOJIOrHU-
qeckon VC ompenenserca reaeTutdecku u B mpomecce pazsutusa UC.

B nemom cemcopuym 6Gmosorumaeckon MC mpencrasiseT co60u pac-
npeneneHHyo 6a3y JaHHBIX M 3HAHUU O BHEIIHEW MpeaMeTHOU 0OJIaCTH.

ABAIOrmIHO MOXHO PaCcCMOTPETH HEMPOHHEIE >(P(EKTOPHLIE CHCTE-
MBI, Peaau3yolue pasHOOOpA3HbIE WHTEIEKTYAJbHBIE UCIOIHUTENN B
6uogornaeckon MC.

[l1a ymo6crBa GymeM HA3LIBATH BCE HEMPOHBI PA3HOOOPA3HLIX DJe-
MEHTAPHBIX CEHCOPHBIX CcucTeM U d>PE@EKTOPHBIX cucTeM pabouummmu
HeMPOHAMM GHOJOTrMYeCKOM MHTELIEKTYaTbHOU CUCTEMBI.
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4. Pa,E[I/IKaJIbI MHTEMJEKTYaAaJbHbIX CUCTEM

dpocrenmas UC — sTo aByxypoBHeBas cucrema (puc. 1). DepBbin
yPOBeHb — 5T0 pa6o4yas (pauumoHaIbHAsA) 06/JACTh MHTELIEKTYAlb-
HOM cucTeMbl. OHA UMEET CPENCTBA PEIICHUA 3a0a%, CBA3AHHBIE TOJLKO
¢ 00beKTaM1 BHEIIHEN M BHYTPEHHEH IpeaMeTHOn obaacTu. Bropoun
YPOBEHb — 5TO AKTUBHUPYIIOLIAA noacucreMa (aAMUHACTPATUBHAA
06/1aCTh) UHTE/LUIEKTYAJIbHOU CHCTEMBI. Ee riaBHas pyHKImMA — ak-
TUBMPOBATH CPEACTBA w3 padover 06.1acTh, OPUEHTUPYACH HA, 3aaTY.
Dabouasn obracts UC mpencrasiseT co6ou ceTh 6a30BbIX 3JIEMEHTOB.
ITu diaeMeHThl 00beHEeHbl B aHCaMbuin (OIepaTuBHbBIE CXEMBI), Ha-
3BAHHBIC PAAUKAIAMM. JA3MAYHBIE PAJAUKAILI MOTYT UMETh ONHU W
TE 2K€ DJIEMEHTHI. ga.AI/IKa,JIbI MOr'yT HAXOOUTHCA B ABYyX COCTOIHUAX,
naccuBHOM (cBo6GogHOM) m akTmBHOM (pa6odem). DTH COCTOA-
HUS OIPEeeNATCa akTusupyiomen nogcuctemon MC. Da3oBbie dieMeH-
TBHI OJHOT'O pauKaJa JuO0 BCE IMACCUBHBLI, TUO0 BCE aKTUBHHI. Takum
00pas3oM pabodas 0061aCTh HHTEIIEKTYAIBHOU CUCTEMBI €CTH CPega pa-
OUKAJIOB. JepeMeHa AKTUBHOCTH B CPejie PAJUKAJIOB IO CYTH O3HATAET
[EePEKIIOIEeHNE SIEMEHTOB B PA3IUIHBIE CXEMBI, TO €CTh KOMMY TAI[MI0
0a30BBIX DJIEMEHTOB.

WNC B obwmemM caydae ABIAETCI MHOMOYPOBHEBOU (BIOXEHHOU) CHCTE-
MOWU, KOTOpasA moaydaeTrca u3 npocrenmen NC 3aMeHON HEKOTOPHIX ee
6a3OBbIX SJICMECHTOB HQ COOTBCTCTBYIOUIVE UM WHTE/LICKTYAJbHBIC IION-
CUCTEMBI.

Daboduas obaacte VC, To ecTh cpega pajguKaioB, PACIagaeTCa Ha
Tpu gactu (puc. 1).

e YapTpa cpefa — 510 HHPOPMAIMOHHAA 00IaCTh, I'/le XPAHUTCS
B 0a3ax MaHHBIX U nNpeobpasyeTcs B 6a3aX 3HAHUU CEMAHTUIECKAS
nH(pOpMAaINA.

e TepmunanbHas (CEHCOpPHAsa) cpefa — >TO 00AACTD, Te TPOUC-
XoauT c60p U MCIOJAb30BAHUE CEMAHTUIECKON MHQOPMAIUN.

e OmnopHasa cpefa — >TO BHYTPEHHsAA IpegMeTHas 001aCcTh, TO €CTh
06IaCTh MOJEJIEN BHENIHeH MpeaMeTHasd 00MaCTh AJIA MPOrHO3U-
POBaHUA TPOIECCOB BO BHEIIHEN IPEIMETHOU O0JACTHA U BHYTPEH-
HEr'0 HKCIEPUMEHTHUPOBAHUA.
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O (onopnas)-cpeaa UC — 510 061acTh MOIeIeN, AHAJIOIOB BHEIIHEN
npeamerHou obuaactu. OHa IpeIHA3ZHAYEHA s IPOTHO3UPOBAHUA ITPO-
neccoB Bae UC u BHyTpeHHEN SMIUPUIECKON IeITEILHOCTH. DA30BBIE
anemenThl O-cpenbl MOXHO cebe MpeACTABUTH B BUE AyAUO W BHUIEO
3aMUCeN, AHAJOTOBBIX W UMUTAINMOHHBIX MOJEICH, MATEMATHICCKAX W
KOMIIBIOTEPHBIX MOEIEH, PA3IUTIHOIO POJA SKCIEPUMEHTAIBHBIX YCTa-
HOBOK (a»pOAMHAMUYECKUX TPYO, MCHBITATEIbHBIX CTEHIOB, TPEHAXKE-
POB W T.[.), DTAJIOHHBIX M TECTOBBIX NPUMEPOB (06Pa3LIOB, MPEAMETOB,
CHCTEM, IIPOLECCOB U T.1.).

Y (yaprpa)-cpega VIC wim uadOpManroHHas 061aCTh IpeHa3HAe-
Ha, Ui XPaHEHUs U TpeobpasoBanusa MHGOPMAIANA. DA30BLIE DIEMEHTHI
Y-cpeasl MOXHO cebe TMPeACTaBIATh B BUAE JOKAJbHBIX 0a3 TaHHBIX U
Y3KO CIEIUATU3UPOBAHHBIX JOKAIBHBIX 023 3HAHUU, OPUEHTUPOBAHHBIX
Ha, COOTBETCTBYIOIINE YaCTU BHENIHEN npeqMeTHon obaactu u O-cpems.

T (repmunanbHasn)-cpega (BHewnsas u BHyTpensss) VC — sTo cBa-
3yOWasa Cpeaa, KOTOpas MPeIHA3HATEHA A B3AUMOJIEUCTBUI Y -CPEIbI
C BHENIHEN ¥ BHYTPEHHEW MPEAMETHBIMU O0MACTAME. DA30BBIE DIEMEH-
Thl T-cpeqbl MOXHO ce6e MPeNCTABIATEL B BUAE NATIUKOB W UCIIOJHUTE-
1ert (CeHCOPHBIX aeMeHTOB). [laTuuky CHEMAIOT NOKa3aHus (JaHHBIE) C
00BEKTOB MPEIMETHON OOJACTH AJAA COOTBETCTBYIONINX JOKAILHEIX 6a3
TaHHBIX Y-cpenbl. UcnomanTenn o6ecmevInBaioT BEIOOP 0OBEKTOB M OT-
HOIIEHUY BHEIIHEU MPEAMETHOU O0MACTH WM KOHKPETU3AIUIO MO JeIen
O-cpennl s TPOBENEHUsA BHYTPEHHUX HDKCIIEPUMEHTOB IO 3AIPOCAM U3
Y-cpensr.

Buigenstorcas Tpu Tuma pagukaios: O-; Y-, T-pagukaisl cooTBET-
CTBEHHO B OIOPHOM, YILTPA ¥ TEPMUHAILHOU CPEnax.

O-pagukai ABIAETCA OMEPATUBHON CXEMOU U3 GA30BBIX DIEMEHTOB
O-cpefbl u IpeACcTaBIIeT KOMILIEKCHYIO MO/IeIb HEKOTOPOU YaCTY BHEI-
HEU TPeIMETHON OOMACTU IS TMPOBENEHUsA ONEPATUBHBIX BHYTPEHHUX
okcrepuMeHTOB. C TOYKM 3pEHUs JUHTBUCTUKU maccuBHbIT O-panukai
COOTBETCTBYET CEMAHTUICCKON ceTu. AkTuBHBIN O-pauKai mO3BOJIAET
OCYIIECTBIATHL BO BHENIHEW IMPEIMETHON OOMACTU TPUHIIWI (TelITalb-
Ta», TO €CTh PEAIU30BATH BHIOOD «OOBEKT(POH» U «OTHOIIEHUE—(POHY.
Ipu TakoMm Boibope VC ocymecTBaseT ClexeHue 33 IacThi0 0OHEKTOB
¥ OTHOIIEHWUA BO BHEIIHEW MPEIMETHOU O0MACTH, a OCTAIBLHOE SABJIACT-
ca Kak Obl poHOM. O-pagmKang 9acTo MO3BOIIET HEOTHOKPATHO MOBTO-



AxTuBUpyOIIAS TOACACTEMA B UHTELIEKTYAJbHBIX CUCTEMAX 101

PATH BHY TPEHHUY 3KCIIEPUMEHT B OOBITHOM, YCKOPEHHOM, 3aMeJIEHHOM,
O6pa.THOM BpEMECHU WU OEJIATh CTOII-KaAp C IEJAbI0 IIOJMYyYICHUsS HOBBIX
MAHHBIX I pemenns nHGOPMAIMOHHBIX 33039 B Y-Cpe/lle W MOy I€HUs;
HOBBIX 3HaHUU B pexume camopacumpenus VC.

Y-pagukKaja ABIAECTCA OMEPATUBHOU DKCIEPTHOM CUCTEMOU, MPE-
METHO OPHEHTHPOBAHHON pPaCIpeeqeHHON 6Ga30M NAHHBIX M 3HAHUU B
dopme ceTu HaKonuUTENIEH N MPe0Opa30oBATENCH HAHHBIX. JAKOIUTEIb —
DTO JOKAJTbHAA 6a3a MAHHBIX. JpeoOpasoBaTeNb WIN YIbTPACUCTEMA —
DTO JOKaJIbHAA 0a3a 3HAHUU.

T-pagukas aBiieTcs ONepaTUBHON KOHTPOIbHO-M3MEPUATEILHON CH-
CTeMOfI B Cl)OpMe CETU MHTC/ICKTYAJbHBIX NATYINKOB 1 HCHOJIHHTeJIefI.
3ameuanne. Japsany ¢ O-, Y-, T-pagukaramu B cpejie paguKaioB MO-
IyT OBITh KOMILIEKCHBIE PAJWKAJILI, B KOTODPHIX YYaCTBYIOT OAa3UCHBIE
DIEMEHTHI PA3JMTHOrO Ha3HAdIeHUsa. KOoMIeKCHbIE pagukajibl 06pas3y-
0T 6osee CJIOKHBIE MOACACTEMBl MHTEUIEKTYAIBHBIX CUCTEM TaKUe KaK
3KCIIEPTHLIE CUCTEMbI, CUCTEMbI YIIPABJEHUA u T.q. B HACTOAmEE
BpeMsA B MPAKTUIECKOU MHMOPMATUKE HAMETUIACH TEHICHIUA OPTaHU-
37 CPeJl PATUKAIOB HA OCHOBE IIOOATHHBIX WH(OPMAIMOHHBIX CETEH,
HalpuMmep, uHTepHeT. Takue cpeabl BKIIYAT OOIbIIOE YUCI0 MPodec-
CUOHAJIHHO OPUEHTUPOBAHHBIX JOKAJBHBIX 0633 MAHHLIX W JOKAJIHHBIX 6a3
3HAHUU, DKCIIEPTHLIX CUCTEM, MHOTOYUCJIEHHBIE MOJEIN PAa3HOOOPA3HBIX
IpeIMeTHHIX 00IaCTexn.

5. PeuponHas peamu3anusa pajguKajJoOB B OHO-
JOTMYIeCKOU MHTELIeKTYyalbHOU CUCTEeMe

Brickaxem runoTe3y 06 opranu3anuu paguKajaoB B OMOJOrU<IeCKUX
W C mopu moMonm KOMaHJHBIX HEUPOHOB. BO3MOXHEI Apyrue TUIOTE3bI
00 oprasu3anuu PaguKaIOB, HO B IPEAIAraeMON HAMY FHIIOTE3E MCIOTb-
3yeTca TOT XKe NPUPOAHBIM HEMPOHHBEIM MEXaHU3M, ITO U B DIEMEHTAD-
HOH CEeHCOpHOU cucTeMe. KpoMme »TOoro KoMaHgHBEIE HEUPOHEL UMEIOTCA B
appexkropron HenporHOU cucTeme. OHU AKTUBUPYIOT MOCAENOBATEIBLHO
TPYIIIBL MBIIII IPA CIOKHBIX TBUXKEHUAX Tead. Kax sl pagukai o6pa-
3yeTCA TeHEeTU9IEeCKN MM B POIecce 00y IeHns M PA3BUTHA IIPY IIOMOIIN
CIENUAIBHOTO PASUKAIA O0Pa3yIOMIEero KOMaHIHOT'O HEUPOHA, TI0 CJAETY-
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OIIEMY MPABUIY. DACCMOTPUM HEKOTOPYIO ceTh u3 Heupouos OCC. [laa
OpPraHM3alUy PAJUKAIA U3 DTOU CETHU BBIAEIACTCA CICHUAJIbLHBIN HEH-
pon Bae OCC, KOTOPBIN CBA3BIBACTCS IIPYU IOMOIIA CHHAICOB C KAXIBIM
HEAPOHOM BBIJEJEHHOU CETU IO JOTUYeCKOU (POopMyie KOHBIOHKIMU. Ta-
KOU HeUpOH Oy1eM HA3BIBATH KOMAH AHBLIM. OH UrDaeT poab KOMAHINPA
(maganbHMKa) cetu. Teneps 6e3 ak TuBaUY (KOMAH/BI) YTOI0 KOMAH JHO-
ro HenpoHa GYHKIMOHUPOBAHNE BBIIEJICHHON CETH HEBO3MOXHO, TO €CTh
TMOSABUJICS PAJUKAI. DACCUBHOE M AKTUBHOE COCTOSHUE DTOTO PATUKAIA
OIIpeNeNaeTCsas ero KOMAHIHBIM HEUPOHOM. JYCTh Temepb HeOOXOTUMO
OPraHU30BATH HOBHIK paaukai us apyrou ceru HeunpouoB OCC u nycTs
Cpeu HEMPOHOB HOBOM CETH BCTPEYAIOTCA HEUMPOHBI YK€ MMEIOIIEroCs
pagukaaa. Torma CHOBa BHIAEIAETCA APYTOU CIEIUAILHBIA HEMPOH BHE
OCC u 0H COEIUHAETCA CUHANTUIECKUMU CBA3AMU C KAXK THIM HEADOHOM
HOBOY TOCXEMBI IO JOTHICCKON (HOPMYIe KOHBIOHKIINA. DPA STOM LA
TeX HEUPOHOB, K KOTOPBIM MOAXOAAT CBA3U OT ABYX KOMAHIHBIX HEUDO-
HOB JIOTHYIECKas (POPMyYJIa MOJKHA ObLITH KOHBIOHKIUEN C MU3BIOHKTOM
0060MX CHUTHAJOB OT KaXAOTO M3 DTWX KOMAHAHBIX HEHPOHOB. Tem ca-
MBIM AKTHUBAIUA XOTA OBl OJHOTO M3 KOMAHJIHBIX HEMPOHOB OTKPHIBAET
BO3MOXHOCTH (DYHKIIMOHUPOBAHUA COOTBETCTBYIOMIEr0 HEUPOHA.

DAaCCMOTPEHHBIE HAMY PATUAKAIBL OOPa3YIOT MEPBBHIA CAHAITHAIE CKUN
YPOBEHb PAJUKAJIOB. DTU PATUKAIB 06PA30OBAHBI HEMOCPENCTBEHHO W3
paboumx HEMPOHOB DIEMEHTAPHBIX CEHCOPHBIX CUCTEM U 3P PEKTOPHBIX
cucTeM. JAMUKAIBI CASTYIOUEr0 CAHAITAICCKOTO YPOBHI 06pPa30OBLIBA-
IOTCA MO TOMY X€ TPUHOUILY. Temepb KOMAaHJIHBIE HEUPOHBI MEPBOTO
YPOBHS OOBEIUHAIOTCA B CXEMBI TIPYU MOMOIIY KOMAHIHBIX HEUPOHOB BTO-
poro ypoBua. O49eBuHO, 9TO AKTUBAIMA KOMAHIHOTO HEUPOHA, BTOPOTO
YPOBHS BBI3LIBAET CHAYAIA AKTUBAIMIO COOTBETCTBYIOUUX KOMAHIHBIX
HEMPOHOB MEPBOTO YPOBHA, & 3aTEM Pasperenue Ha, (yHKIIMOHUPOBAHNE
COOTBETCTBYIOUUX pabOINX HEMPOHOB, COCTABIAIONAX COOCTBEHHO TOT
paJuKal, 33 KOTOPBHIM OTBEYAET KOMAHIHBIU HEUPOH BTOPOI'O YPOBHA.
Takxke OmpeRenraoTCa PATAKAILL 60Iee BEICOKUX CHHAMTUICCKAX YPOB-
Her. Beero Bo3MOXHOE UMCIO PAJWKAIOB B CpPejie PAJAUKAIOB MWHTELICK-
TyaJbHOU CUCTEMBI OMPEAEIAETCA 110 TOU ke POPMyJIe KAK W TUCIO DJe-
MEHTOB B ITOJHOU PelIeTKEe CUMBOJILHBEIX HEMPOHOB CEHCOPHOU CUCTEMEI.
OPpH 3>TOM 9HCIO BO3ZMOXHBIX ATOMAPHBIX PAJAUKAIOB COCTABIAET THCIO
BCeX pabovMX HEUPOHOB, TO €CTh PEIENTOPOB, CUMBOIBHBIX HEUPOHOB
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7 OOBEKTHBIX HEUPOHOB BO BCEX DIEMEHTAPHBIX CEHCOPHBIX CHCTEMAX, &
TaK Xe HEUPOHOB BCeX 3P PEKTOPHBIX CUCTEM UHTEIEKTYAIBHON CUCTE-
MbI. B MHTeLIeKTYyaIbHON CUCTEME CPea PAIUKAIOB MOXET COAEPKATH
HE BCE BO3MOXHBIE PAJUKAIBI, 4 TOIBKO TaCTh U3 HUX, KOTOPBIE OMpe-
IEMAOTCA TEHETUYIECKY WIN B IPOLECCe OOy IeHUS W PA3BUATHUA.
DacCMOTPUM IpUMep. Brigennm ceTh u3 HEKOTOPBIX 0OBEKTHBIX HEl-
POHOB ¥ 06pasyeM W3 Hee PaguKaJ MpU MOMOIIUA KOMAHIHOT'O HEMPOHA
nepBoro yposHsa. TeM caMbiM MBI IOy Y9XM OIOPHBIA PAIAUKAT, OH MO/e-
JUPYET CBA3U MEX Y COOTBETCTBYIOMUMA OOBEKTAMY BO BHEIIHEN IIPE]-
MEeTHOU 00IACTH, TO €CTh ABIACTCA MOJEIHI0 IACTU BHEUIHEH IIPeIMeT-
Hou obnactu. Eciam MBI mMeeM HEeCKOJIBKO OMOPHBIX PAJIUKAIOB, TO €CTh
HECKOJBKO MOJETEeH PA3JUYHBIX YaCTEU BHENIHEU MpPeqMeTHOU 00JIaCTH,
TO IPY MOMOIIY KOMAHIHOT'O HEUPOHA BTOPOr0 YPOBHA MBI MOXEM OPra-
HA30BATH KOMIUIEKCHBIN PAJUKAI U3 UMEIOMUXCA. TaKOW KOMILIEKCHBIN
pagukaia OygeT MOJeabl0 yxke 6oJee CIOKHOU YaCTU BHEIIHEH MpPeqMeT-
HOU 06JACTU. AHAJOIMYHO MOXHO PACCMOTPETH JI00BIe APYrue paIuKa-
JBI OMONOTTIeCKON MHTE/IEKTYATHHON CUCTEMBI.
TunoTe3a 0 A3BLIKOBOU CUCTEME HEIOBEKA. Y 4es08eKa uMenmcs dee
KaK 0bl NAPAALEAbHBIE HETUPOHHBIE CUCTIEMbL [4], CEHCOPHAL U AZBIKOBAA.
B csa3u c swideaenuem daxma cywecmasosanus u poau PAAUKAJIOB
8 CeHCOpHOl HeUpOHHOU cucmeme, ecmecmsenno cdeaamsb NPednoso-
acenue, wmo KOMAPJPBIE PEHPOP Bl makuz paduka.ios coomeem-
cmeyiom CAOBAM (POPATHUAM). Jlexcuke asvika coomeemcmeyem
MHONCECMBO 6CEL (Cemb) KOMAHINBIL HETPOHOB.

6. CucTreMOKBaHTHI MHTE/JIEKTYAJbHbBIX CH-
creM

ODOHATHE CUCTEMOKBAHTA B (DUBMOJOTMM U TCUXOJIOTUU BBEI
K.B. Cyzaxos [6] B pasBuTHE U yTOUHEHHE TEOpUU (PYHKIIMOHAIBHBIX
cucrem O.K. Anoxuna [3]. CucTeMOKBAHT OLmpeelseTcs KakK I[eJeHa-
npaBieHHAA (PU3UOTOTUIECKAA MMOACACTEMA KWBOT'O CYIIECTBA, AKTUBU-
pyeMas [ yAOBIeTBOPEHUSI HEKOTOPOU ero MOTPEeGHOCTH U, BBI3BIBAIO-
[as COOTBETCTBYIOIIUE IOBEIEHIECKNAE AKTHI CO CTOPOHBI DTOT'0 XXKUBOI'O
CyUIECTBa. DAJU<ne CUCTEMOKBAHTOB HAOIIOMAETCA y BCEX XUBHIX CY-
LIECTB.



104 A.B. Yeukun

DocTpoenne CuCTeMOKBAHTOB B o6ou VC ocymecTBaseTcsa Ha OCHO-
Be CHHEpreTuYeckoro npuHnuna. Akrusupyiomas nogcucrema VC,
COTIACYACH C TeHepaabHOu 1eabio NC, BEIOHpaeT JOMUHUPYIOMIYIO 32,13
4y (MoTrmBammsa VIC) u3 gonycTumoro kiaacca u, B 3aBUCUMOCTH OT 3a-
[a~H, 331aeT B Cpee PATUKAIOB MOTEHINAIbI AKTUBHOCTY PaJUKa-
JIOB, HAIIPUMED, BEPOATHOCTHYIO MEPY. DA QUKAIbI ¢ HAMOOMBIIUM ITOTEH-
[UAJIOM aKTUBHOCTHU akTuBUpytoTcs (akTuBanusa VC). I3 akTuBHBIX
paauKaioB 00pa3yeTcsa HavaJIbHBIN CUCTEMOKBAHT (paGouas ceTb)
[ULA TIOTBITKY PEIIeHus TpeOyeMon 3aaa9u. Tako CUCTEeMOKBAHT TIpPe.-
crasigeT cobou BpemenHyio akTuayo Ku6epHerndeckyio Cucremy
(KC), koTOpas ABIAETCA TAKTUIECKON /I PEIICHUA BHIOPAHHON 33,1441,
PeayabTaT peuienns 3a1a9u CUICTEMOKBAHTOM OIIEHUBACTCS B AKTUBHU-
pytouen noacucreme UC. Eciu 3ana4a He pemena, TO IpOUCXOUT CAMO-
paclIMpeHre CUCTEMOKBAHTA IO 3aJAHHBIM IIPABAIAM C YI€TOM IOTEH-
[UAJOB AKTUBHOCTH PAJUKAIOB U HPOJOIKACTCA PELICHUE 3a0a9U PAC-
MUPEHHBIM CUCTEMOKBAHTOM. DOCIE YCIENTHOrO PelIeHrs 3308491 CPefa
PAJUKAIOB IEPEXOAUT B HACCUBHOE COCTOAHUE, CUCTEMOKBAHT PACHALA-
eTCA HA PATUKAIBL. JPolece GyHKIUOHUPOBAHWA CUCTEMOKBAHTA U €r0
CaMOpaCHIMpEeHue, TO €CTh IIONBITKY PEINCHUA UM 34 14T MOXKHO Ha3BaATH
camoopranusamnueun VIC.

BumemarensctBo akTusupyomen noacucremb 1C B npomece camoop-
TaHU3aIUU C OEJABIO KOPPEKIUA IIOTCHIINAJIA AKTUBHOCTHU PaANKAJIOB, TO
€CTb MOUCK HOBOU Gosee ycmemHou (3(pdEeKTUBHON) MONBITKY PeLIeHUs
MOXHO HazBaTh aganTanmen VC. Docle yCHemHoro uim HeyCHeHmHO-
IO peIIeHusA 3aJa9d MPOUCXONUT OINEHUBAHWE IMPOLECCA PEIIEHUsA U
AKTUBUPYIOIIAA MOACUCTEMA, €CIN HAI0, MEHAET PAaJAMKaIbl (CaMO0G6y-
qeHue) U GA3UCHBIE DIEMEHTH (CaMOpacIIupEeHue).

Kaxaeit pagukai cpenbl MOXeT HAXOMUTHLCA B OJHOM U3 ABYX CO-
CTOAHWW, MACCABHOM WM AKTUBHOM. AKTHMBHOE COCTOSHUE O3HATAET
POTOBHOCTD PAAUKAIA, K BBIIOIHEHUIO PAOOTHI. DAllPUMED, AKTUBHBIA
Y-panukaia 03HAaUaeT COCTOSHWE TOTOBHOCTH K 0OpabOTKe MM 3aIpo-
ca. AkruBabin O-pagukal O3HAYMAET COCTOSHUE IIPOBENEHUS BHYTPEH-
HUX DKCIEPUMEHTOB, HAIIPUMED, AMUTAINOHHOTO MOJEINPOBAHUA 1 T. 1.
AxtuBabin T-pagukan 03HAYMAET COCTOAHUE MPOBEIEHUSI KOHTPOIBHO-
M3MEPUTEIbHBIX PAOOT U PabOT MO YIIPABIEHUIO ONPEAETCHHON YaCThIO
006BEKTOB BHEIIHEN npenqMeTHon obmactu uin O-cpesl.
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AxTuBamnuio B cpefe pajuKagOB BLI3BIBACT AKTUBUPYIOIIAA IIO[-
CHCTEMAa MHTELIEKTYaTbHOU CUCTEMBI B (DOPME CBOCOOPA3HOIO IPUKa-
33 paJUKAIAM C HAMOOJBLIIMM MOTEHIHAJIOM AKTUBHOCTU PEIIUTH 3a-
pady. B cpeme pauKaioB MOABIAETCA HAYAJbHBIN AKTUBHBIU YYIACTOK,
HAYaIbHBIM CHCTEMOKBAHT pabodell cpeibl. B CHMCTeMOKBAaHTE Mpo-
MCXOOUT MONBITKA PEIIEHUS DTOU 3a[a9u, TO €CTh HOATOTOBKA OTBETA,
HA 3aIIPOC WX BHITIOTHEHUE MTPUKA3A. De3YJIbTAT PEIICHNU OMEeHNBACTCA.
Ecau 3agaga ve pemiena, TO IPOUCXOAUT NOTAKTOBOE CAMOHAPAIMBAHUE
HAYAJIBHOTO CHCTEMOKBAHTA, CETH APYTUMHU PATAKAIAMA U3 TACCABHBIX
C y1I€TOM IIOTCHINAJIOB aKTUBHOCTHY I10 OIIPDEACJICHHBIM IIDABUJIAM caMO-
OPraHU3aUUU U MPOJOIKACTCA MOMBITKA PEMIeHU 3aJaTh. OJPOUCXO-
IUT TPOIECC PACIPOCTPAHEHUSA AKTUBHOCTH B CPele PATUKAJIOB.

B caydae xorga TpebGyeTcs CMEHUTH MONBITKY PEIICHUSA 3aJa49H, TO
€CTh BMEIIATHCA B IIPOLECC CAMOOPraHU3ALUN, AKTUBUPYIOWAA HONCH-
CTEeMa W3MEHAET PACIpefeleHre MOTEHIINAJIOB AKTUBHOCTYU PAJUKAJIOB.
ODPOUCXOIUT A JAILTALUA UHTELIEKTYAIBHON CUCTEMBI U KOPPEKTUPOB-
KA PACIPOCTPAHEHUSA AKTUBHOCTH B CPEle PATUKAIOB.

Camoopraumsanusa VUC — 570 nonsITKa peleHus 3aQa49u, TOCTa-
BICHHOM AKTUBHUPYIOUIEH MOJCUCTEMOM. Je3 3a0a9U Cpela paauKa-
JIOB HAXOAUTCA B IIACCUBHOM COCTOSHUMN. gpI/I IDOCTYIVICHUU 33,4411 (HpI/I—
Ka3a) B Cpelie PANUKAJIOB 3a0aeTCA MOTEHIUAI AKTUBHOCTH, COOTBET-
CTBYIOIIUU >TOU 33Ja9€ U CAMOOPraHU3YeTCS CUCTEMOKBAHT, T IIPO-
HCXOJWT MONBITKA pemrenus 3agaan. A ganramusa VC — 5T0 Koppek-
TUPOBKa, mporecca camoopranusamuu MC co CTOPOHBI aKTUBUPYIOLIEN
MOICACTEMEIL.

Docae 3aBepuieHUs PaOOTHI CUCTEMOKBAHTA KAaX /b Pa3 IIPOUCXO-
JIUT OLlEHUBAHME PE3yIbTaTa AKTUBUPYIOIIEH MOJCUCTEMOM 1 BHI-
pabaTHIBAETCS YCTAHOBKA HA IPONOIKEHUE IONLITKYM PEIIeHUs 3a1a-
4y (caMOOpraHm3anmsA) WIX Ha M3MEHEHWe IOIBITKA PelleHus (aga-
ITAINA) WM HA W3MEHEeHue pagukaiosB (camoolyuenue). B paGouen
06JIACTY MPOUCXONUT U3MEHEHUE, POXK JEHUE U YHUITOXKEHUE PAJIUKAIOB
(y4er ombiTa). 3aTeM MHTEMIEKTYAIbHAA CACTEMA IEPEXOJUT B ACCHUB-
HOE COCTOAHME. FCIm CHCTEMOKBAHT OXBATHIBAET BCE 0A30BBIE DIEMEHTHI
UC, To ecTh MOABIAETCA MAKCUMAJIBHO OOJBUION CACTEMOKBAHT M 3a-
nada He OyeT pelleHa, TO aKTUBUPYIOAA HOACUCTEMA BHIPAOATHIBALT
ycTaHOBKY Ha camopacuupenue VC. Docie dero mHTEMLIeKTyaJIbHAIL
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CUCTEMA IEPEXOJUT B PEXUM CAMOPACIUIAPEHUA, TO €CTh U3MEHEHUA CBO-
nx 68.30BBIX DJIEMEHTOB M, T€M CaMBbIM HU3MEHACTCA KJIACC AOIIyCTUMBIX
sagad MC. 3areMm mporecc pemuieHus 3aqadu CHOBAa Bo30OHOBageTcsa. U
TaK Jajee.

Camoo6y4uenne VC — 5T0 pexuM U3MEHEHUA PaJUKAIOB, B KOTOPOM
HE IIOABJIAIOTCA HOBBIC U HEC YHUYITOXAIKOTCA CTAapbIC 68.30Bble AJIIEMECHTHI,
a MOABIAIOTCA HOBHIE W YHUITOXAIOTCA CTAPHIE CXEMBI U3 GA30BBIX Dile-
MEHTOB. TeM CaMbIM IIPOMCXOIUT 3aKPCIVICHHME OIIbITA, IIPDUBUTHUEC HA-
BBIKOB, TIOJIyI€HNE SBPUCTUK, KOTOPBIE UCIOIb3YIOTCA B AAJIbHEAIIEM
npu camooprauusanuu UC, TO ecTh mpu 049epeqHON NONBITKE PEelIeHUs
3314490 WU OPY PEATU3ANWA CTPATEruu aganTanuu (BeIOOpa) B cpefe
panuKaioB (HOMCKOBOM IIPOCTPAHCTBE).

Camopacuiupenne VIC — 310 pexum spomonuu UC, usamenenus
BHELIHEU 1 BHYTPEHHEHN MPEeIMETHHIX O006JaCTeH, IMOMOJHEHNA CTAPHIX 1
IOy I€HUE HOBBIX 3Ha,HI/II>)I u OAaHHBIX, TO €CTb CO3daHNEC HOBBIX W YHU-
ITOXEHUE CTAaphIX 6a30BHIX daemernToB VIC.

7. AKTUBUpYOIIAA MOACUCTEMAa HHTE/LICKTY-
AJIbHBIX CUCTEM

B ormmaue or Kubepuermaeckon Cucremer (KC), remepansuas neinb
cymecTBoBanuid MC crabodpopMain3oBaHHasd, TO €CTh HE HACTOIHKO KOH-
KpeTHasd, 9TOObI OHA COOTBETCTBOBAJIA ONHOMY THUIY 3amad. Kaxabiid
pa3 VUC momxHa BHIOMpPATH OYEPENHYIO NOMUHUPYIOIIYIO KOHKPETHYIO
3a/a4y, UCXOIsA U3 MOCTOAHHO MeHsomencs sHemuen Kk UC curyanuu.
[us BeiGpannon 3agaau MC momxkHa B paboden 00JacTh OPraHU30BaATh
CUCTEMOKBAHT, TO ecTh Ty omeparuBuyio KC, koTopas Oymer pemarsb
BBIODAHHYIO 3a/a4y X BECTH KOHTPOJb 33 XOJOM PELIeHUS .

CMeHa BHEIIHEN CUTYAIUU IPUBOAUT K CMEHE TOMUHUPYIOUWEH 3a/1a-
gy B UC u, caegoBareabHo, Kk cMmene onepatruBHou KC ee pematouen.
Takoe mepekIIotIeHre OCYIMEeCTBIAeT aKTuBApyoomasa moacucrema VC.

OIMDIUODBI AKTUBAIIMN UC. B akTuBMpyoOWER [0OICUCTEME
UC peamusyoTcsa caeqyroume B3auMO JeUCTBYIONIAE MTPOIECCH:

e Peduekcus. Modeauposanue nosedenus UC, mo ecmv dopmanu-
3ayus npouyecca pewenua 3adau, onpedescHue noxazamenet 3(p-
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Pegnekcus BHewHee npoeKkTUpoBaHUe
1
— Motusauus [ TakTuko-TexHWueckoe 3anaHue
1
ﬂexonnnauuuq: 3CKU3HHI NpoekT
CanonacrpauBaHue: PaGouwii npoekt
| AxTuBaums : OnuTHWI 06paseu
]
— Koutpons [— Ucnuranus
Il
Anantauus [— Nosoaka
Canooﬁyqe’,{ue CEpMﬁHDE npou3BoACTBO
—
.CaMopacunpenve HayuHue uccnenosaHus

duc. 2. PyHKIMOHIPOBAHTE AKTUBUPYomen moacucremsr UC.

Pexmuenocmu pewerus, CoOCMaBACHUE MOJEAU PEWeEHUSs 30004.
Tecmuposanue modeau. (Buewmnee npoekmuposanue).

MoruBamusa. Buibop domunupyrowetd 3adauu, coomseemcmeyio-
weth 2enepaavnotc yeau MHC u obocnosanue ycaosul 3adavu.
(Popmuposanue mpebosanuti k pewenuto. Buipabomrka maxmuro-
METHUECKO20 300aHUA).

dexommosunma. Anaaus u dexkomnosuyus 3adauu. Paanuposa-
nue (npunamue) epadura ee pewenus. Boibop memoda pewenus ¢
yuemom ycaosut 3adauu. (Ppedsapumenvnoe u ackuzmoe npoek-
MUPOBANUE PEUEHUS).

CamonacrpauBanue. Buvibop aazopumma pewenus 3a0auu U
onpedeaenue nopmpema (wabaona) 6ydyweeo pesysvmama peuse-
nua 3adavwu. (Pabowutl npoexm pewenus).

Axrusanusa. Bo36yxcdenue HauaabH020 CUCEMOKEANMG 8 PaOO-
yeti obaacmu UC, coomsememsyou,eco 8blOPAHHOMY GA2OPUTILMY.
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(Ppobnoe, oneimnoe pewenue 3adauu).

e Kourpous. Ouenusanue zoda pewenus 3adauu 8 pabouet obaa-
CTU Ha COOMBEMCMBUE NPO2HO3UPYeMOomy pewenuto. Pacwupenue
CUCTMEMOKBARMA C UEABIO NOAYUEHUS NPUEMAEMO20 PE3YALMAMA
pewenus. (Menvimanus onvimmozo peurerus).

e Apganramma. B cayuae nesaddexmusnoti pabomer cucmemoreat-
ma npou3eodumces pesusdus paduraios 6 paboueti 0640CcMU, B803-
BPAULEHUE K IMANY NPUHATIUA PEWLEHUSA U 6bIO0D HOBO20 GA2OPUTL-
ma pewenus 3adauu. (Josodka onbimmnozo peuwenus,).

e CamooGbyuenue. B cayuae sexmusnot pabomovl cucmemorsar-
ma npouzsoIuMecs €20 ONMUMUZAYUAL U CO30GHUE HOB020 PAIUKAAA
6 paboueti obaacmu. (Ceputinoe npouzsodcmeo ycnewnozo peuse-
HUA).

e Camopaciuupenune. B cayuae HE803MOHCHOCTNU PEUEHUA 3G00UU
umeruwumucs 8 paboueti obaacmu UC cpedemeamu mpoucrodum
cozdanue nosvix 6azosviz snemenmos UC. (Pouckosvie, yndamen-
MAALHBIE U NPUKAGIHBLE UCCACIOBANUS,).

3aMedaHue 0 TeOPUU UCCAEJOBAHNA OEPAIUN U TEOPUU (PYHKIINOHATb-
HBIX CHCTEM.

B ¢popmynaupoBkax npuHIAIA AKTUBAIAN HAILIA CBOE OTPAKEHUE Te-
OpHUA ¥ MPAKTUKA OPraHW3AIMOHHBIX U aBTOMATU3MpoBaHHBIX VC 1, B
[EPBYIO0 09epe/ib, IPAKTUKA U TEOPUA MPOEKTUPOBAHUA CIOKHBIX TEX-
HUIECKUX CUCTEM, yIPDABICHUA IIPDOEKTAMHU, B IaCTHOCTHU, IIPDAKTUKA U
TEOpHUA YHOPABICHWA BOUCKAME W OpyXHUeM. JTa 00IaCTh 3HAHUUM 00B-
eNVHAETCA TEPMUHOM TEOPHUS HUccaeaoBaHusa onepanuu [1, 2]. Kpome
DTOrO.

[as 6uonoruyveckor MC mpuHONUI AKTUBAIUY U3Y9IAETCA HA YPOBHE
HEIPOHHOU CUCTEMBI B TEOPUM (PYHKIIMOHAIBHBIX cucTeM O.K. Ano-
xuHa, K.B. Cynakosa [3, 5, 6]. pu sTrom

e ad(PEepEeHTHBIN CHHTE3 COOTBETCTBYET Npoueccy pedJeKcuu u
MOTUBAIINH,

® IIPUHATUE PEUIEHUs B TeopuUU (PYHKIMOHAJIBHBIX CHCTEM COOT-
BETCTBYET IPOUECCY AEKOMIIO3UIIUY ¥ CAMOHACTPAUBAHUIO B IIPUH-
nuie aKTUBAINAMN,
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e 5p(PEepPEeHTHLIN CUHTE3 COOTBETCTBYET MPOIECCy AKTUBAIM,

® aKNENnTOp pe3yJbTATOB AEUCTBHUA COOTBETCTBYET KOHTPOJIO
pelIeHns U afalTalnun.

B Teopum QyHKIMOHAIBHBEIX CHCTEM IPONIECCH CAMOOOYIEHUA U
CaMOPACIIUPEHUA M3Yy9AOTCA 0€3 BBIICNEHUS CIenu(PUIeCKuX DTAMNOB
(bYHKIUOHUPOBAHUA [5].

BriBoa o mpo6iieme MaTeMaTUeCKOT O MO JeJu-
poBanus VUC kak npob6ieme He ajJropurTMa

dporecc pyukiumoruposarus UC, mo-Bugumomy, B 061IEM CIydae He
ABIACTCA QJIIOPUTMHUYIECCKHM. 3OCTpOQHI/Ie MaTeMaTH‘IeCKOﬁ MO gean
NC norpebyer pa3paboTKu HOBOI'O MATEMATHIECKOTO MOHATHA, KOTO-
poe MOXHO Ha3BaTh cjaabodopMmanabHOU cucTeMou. Oco6eHHOCTHIO
Ta.KOfI CUCTEMBI ABJIAECTCA

1) camonacTpauBaHmue c1a60(pOPMAILHON CUCTEMbI B 3aBUCAMOCTH
OT KIAaCCa BXONHOU 330891 N0 TAKOU (POPMAaTbHOM CHCTEMBI [9],
B KOTOPOU ObI 5Ta 3a1a49a ObLIa AIrOPUTMUYECKU PA3PEIINMA,

2) camooGy4eHue c1ab0HOPMAILHON CUCTEMEL, TO €CTh ONOJIHEHNE
c1ab0(pOPMAIBLHON CUCTEMBI OIBITOM, HABBIKAMY HAUOOJEE YCIel-
HOT'O pelIeHusa 3a,71a4,

3) camopacmmupenue c1aboGOPMATLHON CUCTEMBI A PEIEeHA HO-
BOI'O KJIACCA 330a¢, TO €CThb CAab0(OopMaibHAI CACTEMA TOMKHA
OBITH OTKPBITOU CUCTEMOMN.

P po6iema He anropurMma. Cywecmsyiom 4t ai20pummudecky Hepas-
pewumbie NPobaembl, KOMOPLIE PEUWGIOMCA 6 PAMKAL CAGOOPOPMAALHBIL
cucmem?
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