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POJIb MIOYYTTIB ITYYHOI'O PO3YMHOI'O IHTEJIEKTY
I KJIACU®IKAIIISA MO0 PEAKIIIA

Y cmammi tioemvca npo cmeopenus abcmpakmuux memooié 83a€MO0ii pO3YMHO2O IHMeNeKmy i3
306HIWHIM C8IMOM, wo U020 omouye. A came, AK 6i00YBAEMbCA 83AEMO0iA PO3YMHO20 IHMENeKmy 3
cepedosuueM, 8 AKOMY il nepedysac, ma sk 6in Ha Hbo2o peazye. Lli abcmpaxmui memoou 83aemooii Ha3ganu
peakyielo cucmemu Ha 308HIWHE cepedoguuje. Takodc 3anpononogana kiacugixayia peakyii no epynax, d
came: nacuena, NACUGHO-aKMuena, akmuena ma pegnexmopua. Taxodc nagedeno cxemu abOCMPAKMHUX
Mooeneil i po3pobreno mamemamuyne npeocmasnenus O 0OpoOKU NPUTHAMMA CUCTEMOIO 3 PO3VMHUM
inmenexmom piuienv 0151 KOXCHOI epynu. Posenanyms npuknad nogedinku cucmemu 3 po3yMHUM iHMeENeKmOoM,
Wo BUKOPUCMOBYE PI3HI Memoou 06poOKu nOOili 01l YX6aleHHs piutenHs. J[isi npukiada 0yi0 UKOPUCMAHO
HacmynHe 3060aHHS. «NOULYKY 6UX00Y 3 1a0ipunmyy. 3000ymi pesyivmamu niomeepounu npaye30amuicmo
3anpoNnoOHOGAHUX MemoOi6 ONd CUCHEM 3 DPO3YMHUM [HMENeKmoM md NPOOEeMOHCHPOBAHI MOJICIUBOCHE
BUKOPUCMAHHS KOJHCHOZ0 3 3aNPONOHOBAHUX MEMOOI8.

Knruosi cnoea: posymuuil inmenexm, opeanu nouymms, Kiacugikayis peakyii, Memoou 83aemooii.

Beryn. 3a ocranni 20-30 pokiB y 3B’SI3Ky 31 CTPIMKHM PO3BHTKOM KOMII FOTEPHOI TEXHIKH i/1es CTBOPCHHS
PO3YMHOTO IHTEIEKTy CTa€ Bce OLIbII peanbHOI0. | Temep pa3oM 3 TpaaumiiHUMH NUTAaHHSAMH CTaBHTHCS IHTaHHS
KOMYHIKaIlii pO3yMHOTO IHTETIEKTY i3 30BHIITHIM CBiTOM.

AmHaJti3 ocranHix gociimkenp i my6aikamiii. Cucrema, mo mae posymuuii intenext (PI) i He Mae MOXIMBOCTI
cnpuiiMaTy iHpopMallilo 3 HABKOJIHMIIHFOTO CEPENIOBHUINA, a TAKOXK HE 37[aTHA NIPABUIILHO pearyBaTH abo B3a€MOJIISTH,
Oyne abcomoTHO He edekTHBHOIO [3-5, 7]. TakuM YHMHOM BHHMKAE I[IIKOM 3aKOHOMIPHI BUMOTa MPO HEOOXiTHICTh
ycepearHi Takol CHCTEMH PO3MIIIEHHS 3aC00iB, Y BUIVISAL IESIKOr0 HA0Opy KOHTPOJILHUX BUMIPIOBAJIBHUX MiICHCTEM
00CITyrOBYIOYHX CHCTEMY 3 PO3YMHHM IHTENIEKTOM abo, SIKIIO TOBOPHUTH JIFOICHKOK MOBOIO, opraHaMu 4ytts [1, 8].
SIKIo MpoBeCTH mapalieNib MiXK CUCTEMOIO 3 MPUPOJHUM PO3YMOM, TPHKJIAJIOM SIKOI € JoanHa, 1 cucremoro 3 Pl, o
MOJKHA TPUIYCTHTH, IO OpraHu 4yTTs Pl MOBWHHI BimirpaBaTé CX0Ky POJIb B3a€MOJIi 13 30BHIIIHIM CBITOM (4H 3
30BHIIIIHIM CEPEIOBUIIEM), & B JISSIKUX BHUIAAKax — abCONOTHO ofHakoBy [2, 4, 8]. B ocraHHbOMy BHIaJKy MOBa
HneThes SIK PO HABYAHHS, TaK i Mpo caMoHaB4YaHHs cucteMu Pl 3a nonomororo oprauis uyTTs [1, 3, 6].

MeTo10 CTATTi € CTBOPEHHS METOMAIB CXeM aOCTPaKTHUX MoJeiel Ta IX MaTeMaTHYHWH BUA U NPUHHATTS
pimrens cuctemoro C PI, ToOTo ii peakiii Ut B3a€MOJIT i3 OTOYYIOYHM CBITOM.

BuxsiaieHHsi OCHOBHOro Martepiany. BupimieHHs NOCTaBJIGHUX 3aBlJaHb Ta Kiacu]ikalis BHMAararoTh
pilLIeHHS 1 PO3yMiHHS TaKOT0:

— Jie i3a AKuX 00CTaBHH eKCIUTyaTyBaTHMeThes cuctema Pl

— skl QyHKLIT TOBUHHA Oy/ie Ha ceOe y3sTH.

[Tpu BiAMoOBiAl Ha AaHI 3alMTaHHS MOXKHA MPUIYCTHUTH, IO cepa 3aCTOCYBaHHS TaKUX CHCTEM MOxe OyTH
JIy’Xe 1 Jy)Ke BEJIMKOW, TMOYMHAIOYM 3 TOBCSKICHHOTO J>KUTTS JIIOJMHU 1 3aKiHYyHOYM HAYKOBHMH IHTEpecamH:
BHUBYCHHS 3eMIli, ocBOeHHS Kocmocy Ttomro. SIk HachiloK, B pPi3HHX CHUTYallisIX MOXXe BHHHKATH HEOOXiTHICTH B
OCHAIIICHHI CHUCTEM 3 PO3YMHHM IHTEIEKTOM pIi3HHMH METOJAaMH B3a€MOJil HOro 3 30BHINIHIM CepeIoBHUIIEM. Y
TEOPETHYHIH YacTHHI i€l CTAaTTI MU HE MPUB’SI3yBaTUMEMOCS JIO SIKOTOCh KOHKPETHOTO IPUKJIAy 3aCTOCYBaHHS, a
crpoOyeMo pO3TISTHYTH 3araibHi MPUHITUIH i YMOBH B3a€MO/IIT 3 30BHIITHIM cepeloBHINEM, HEOOXiTHI s OyAb-IKO1
CHCTEMH 3 PO3YMHHUM iHTENEeKTOM. Ha 3aKiHYeHHs pO3TIIsTHEMO HEBEJIMKHMH NMPHUKIIAJT 3 KOHKPETHOIO CUTYAIIEFO0.

OTxe, 110 K Mae sBisITH coboto cuctema P1? Lle, nepenycim, koMOiHOBaHa cucTeMa, 1110 CKIIAJAETHCS 3 OpraHiB
YyTTs, HAIIPUKIJIAA, CHCTEMH TeJeMeTpii, BieoOKaMepH TOIIO, 3aJIeKHO BiJi KOHKPETHO BHUpIIIyBaHOTO 3aBHaHHSA Pl.
BuxonaBua gacTHHa, Tak 3BaHi opraHu peaxiiii, — cam PI. I Hapemri, 6a3a 3HaHp PI ams 30epiranHs roTOBUX BapiaHTIB
pileHsb, 3 MOJXKJTBICTIO ii JIOTIOBHEHHS (HaB4aHHS).
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Opranu uyTTs y cucteMu PI MOXXyThb, a TOUHIIIE MOBUHHI, BUKIIMKATH PEAKI[il0 CUCTEMH Ha ii J[it0 Ha JOBKIJIA.
Taky peakiiro MOXHa KI1acu(iKyBaTH 3a YOTHPMa TPYTIaMH.

1. macuBHa;

2. TaCHMBHO-aKTHBHA,

3. aKTuBHa,

4. peduexropHa.

Po3risiHeMO KOXKHY 3 IMX TPYH B BUIIIA/I CXeM a0CTpaKTHHUX MoJesel okpeMo (1o 4ep3i).

[TacuBHa peakuis BinOyBaeTbes TakuM ynHOM. Ko cuctema PI wepes opranu uytTst orprmMye iHdopmarito Bix
JIOBKIJUIS, TO JUISl YXBAJICHHS PIIICHHS] BUKOPHCTOBYETHCS JIMIIE HaOip i3 3a37aJieriib 3alpoNoHOBaHNX BapiaHTIB, 3a
OPUHIMIIOM Hig00py ONTUMANBHO icHYr04oro. Lls peakiis He MiCTHTh MOXKJIMBICTD MOLIYKY HOBUX pimieHs (puc. 1).
[ro peaxiiiro MOXKHa PO3MIIAJATH SIK HAHOUIBII MPUMITHBHUK TpOsB iHTEIeKTy. Taka 1t peakiisi He MICTUTh NTHOOKOTo
aHaJi3y CHTYyalil Ta MOKe OyTH TPEeNICTaBIICHA, SIK:

R={X|P(X)},
ne R — peakist; X — mogist; P(X) — HaGip piteHs.

Opranu
MOYYTTS
baza
3HaHb X
y
P(X) | ‘PI Hasxkommmrme
«— CEPEeIOBUIIIC
R
v
Opranu
peaxiii j

Puc.
1. Cxema abcmpaxmuoi mooeni nacuenoi peaxyii cucmemu Pl

[TacuBHO-aKTUBHA peakilisi BUpaXaeTbest y B3aemoii Pl 3 opranamMu 4yTTs 1711 OTpUMaHHS yTOYHIOBaHHS abo
OlbLI PI3HOMAHITHIN, mpu Harofi, iHdopmauil npo moxito, 1o Bigbynacs abo BiLOYBAeThCS, 3 HABKOJIHUIIHHOTO
cepeaoBHUIla

Opranu
MOYYTTS

baza
3HaHb X v Yv /
P(X) Hagsxomnurixe

— 3
— CCPCaAOBHUIIC

=

Opranu
peaxirii

Puc 2.
Cxema abcmpaxmnoi Mooeni nacueno-axmuenoi peakyii cucmemu Pl

IIpoTe B AaHOMY BWIIAAKY, BCE OJIHO, MOMIYK ONTHMAJIBLHOTO DIlICHHs Oyae 3mMiMCHCHWH Juie 3 Habopy
BimoMux BapianTis (puc. 2).

IIpote cmig 3a3Ha4WTH, IO MPU Takii peakiii y CHCTEMH 3 SBISETHCS OiNbIIE MOMXIJIMBOCTEH IS
edexTuBHIIIOTO MiI0OPYy BapiaHTa pimieHHsS, M0 NpuiMaeThesi. OCKUIBKH, I peakilis 3a0e3nedeHa MOKIIHBICTIO
300py YTOYHIOBANFHUX [aHWX, 330BHI, MO 3aco0ax YTOYHIOBAJbHHUX 3allUTiB, JIO OPraHiB YyTTS 1 Moxe OyTH
MpeJCTaBJICHA SIK:

R={X, Y |P(X)},
ne R — peakuist; X — mogist; Y — yrouHroBanbHi aaHi; P(X) — HaGip pimeHs.
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AxTHBHa peakiis. BinOyBaeTbcs TOMI, KOJHM OJEH i3 3alpPOTNIOHOBAHMX BapiaHTIB HE 3aJI0BOJIbHSAE yMOBaM
CTBOpEHOI curyarlii. B oMy BHIagKy BigOyBaTUMEThCS MONIIYK HOBUX PillleHb, BUXOASMYH 3 TIOTIEPEIHBOTO JTOCBITY
(puc. 3). I came ms cutyaris € HaWOUIBII BipOTiAHOIO [UIi BUKOPUCTAHHS TaKOl BIIACTHBOCTI CHCTEMH, SK PO3YM.

YyTTiB 1 MOKe OyTH Ipe/ICTaBIeHA, SK:

R+ Po={X, Y |P(X) +Po(X)},
ne R — peakuis; X — nogist; Y — yrountoBanbHi aani; PO(X) — nakonuuenwuii gocsin; PO — noBuit nocsix; P(X) — nabip
pillIeHB.

Opranu
Easa MOYYTTs T :
L TR I ..........
P(X) Xy Y |
\ A VL / I Haexommrrie
L) \ Pl |e»| Hocsin CEPEAOBHIILE
+
| Pg
R
Hosoe *
peleHue Opraiin
Po(X) peakuii i

Puc.
3. Cxema abcmpaxmmuoi modeni akmusHoi peakyii cucmemu Pl

Binemn geranpHimme el MexaHi3M yXBaJIeHHs pillieHHs Oy/e pO3TIISIHYTHI HIDKYC Ha MIPUKIIAIL.
Pednexrophna peakuisi. Lle peakuis, sika BAHUKA€E B CHCTEMI Y BHIIaJKH, KOJIM B3aEMOZIs 3 60Ky HABKOJIHIIHBOTO
Cepe/IoBHINa Ma€e 3a3/Ialieriib BiTOMuit abo, Sk BapiaHT, 3arpo3nuBuii xapakrep (puc. 4).

Opranu
YyTTSA

Baza X
3HaHb

Opranu
peakuii

Puc.
4. Cxema abcmpaxmuoi mooeni peghniexmopnoi peaxyii cucmemu PI

VY upoMy BUNIAIKY aHi iHTEJEKT, aHI PO3YM B YXBaJCHHI pilleHHS He OepyTh ydacti. Uepes Iie, MO y TaKHX
CUTyallisIX pIlICHHS MOBMHHE NPUHMAaTHCS HEBIAKIAIHO, 00 HE JOMYCTHTH SIK PyHHYBaHHS caMOi CHCTEMH, TakK i
CHPUYMHEHHS KO CHCTEMOI0 HABKOJIMIITHBOMY CepeloBHILy. Takoro poay peaxiiio Ie MOXXHa Ha3BaTH '"peakiis
camo3axucry".

PosrisiHemMo peakuii cucTeMu JUIs KOKHOT 3 TpyH Ha MPHKJIIaJi MOMIYKY BUXO/1Y CUCTEMH 3 MIPOCTOTO JIAOIpUHTY
(puc. 5). BusHauMMO 1MOYaTKOBI YMOBH.

Oprasu NoYyTTS:

— JIATYUK Ha BUSABJICHHSI MIEPEIIKO/] TIEpe]] CHCTEMOIO (IabHICTh 5 CM);

— MaT4vKH (JIiBUH, IpaBUil) U BUSBICHHS O1YHUX MEPEIIKO/.

Opranu peaxiii:

— MeXaHi3M pyxy BIepex;

— MEeXaHi3M IT0BOpPOTY HaJiBO ab0 HaIpago.
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Puc. 5. IIpuxnao rabipunmy

baza 3HaHb.
1 — mpu MOSIBI MEPEIIKOM Ha BiJICTAHI 5 CM BUKOHATH TOBOPOT CIIOYATKY HAJIBO, a SIKIIO [ HEMOXJIMBO —
HampaBo;

2 — pediekc — py BUSIBJICHHI NEPEIIKOIY MEHIIE 3 CM — 3YIHHKa;

3 — 30eperKeHi 1aHi Mpo HUISIX, IO MPOiXaB.

OTtxe, nepwuti eapianm — mMacuBHa peakmis. CucreMa, MiTIMIIOBIIM 10 CTiHKH, ITOBEpHE HAJiBO, BHSIBHBIIN
3HOBY CTiHY, BUKOHAE IIIe pa3 MOBOPOT HaliBo. [10TiM MPOIOBKUTE PyX, TOKH HE YIPETHCS 3HOBY B CTiHY, IICIIS YOTO
BHKOHA€ TIOBOPOT 3HOBY K TaKW HAJIIBO, OCKUIBKH y 0a3i MPiOPUTETHUM € MOBOPOT HANIBO HepIminii. TakuM 4WHOM,
IIpY BUKOPUCTAHHI JINIIIE TTACHBHUX YyTJIMBUX PEaKLill y CHCTEMH HEMAa€ MIaHCiB BUATH 3 TaOipHHTY.

pyauii éapianm MacUBHO-aKTHBHA YyTJIMBa peakiis. [ligiiimmoBmm 1o cTiHU, cHCTEMa 3alpoCUTh JaHi 3 OI9HUX
JATYUKIB Ha HasABHICTH mepemkon. JliBuit i mpaBuii macte curHan "mepemkoza”. CuctemMa MOBEpHE HANIBO W ONHUTAE
nmatauku. JliBuit "BinpHO", ipaBuil "mepemikona”. CucteMa MOBEPHE HATIBO 1 MPOJOBKUTE PYX A0 CTiHU. [10TIM 3HOBY
OMMTYBAHHS MATUYHUKIB, JiBe — "mepenikona”, npaeuii — "BiibHO". | Bike B IIbOMY BHIMAKy CHCTEMI ITOBEPHE HAMpPaBo.
[Ipote i B 1IbOMY BHIIQJIKK y CUCTEMH HEMa€ IIAHCIB BUMTH 3 Takoro jabipuHTy. OCKUIBKH CHCTEMa KOPUCTYETHCS
AKTHBHOIO CKJIJIOBOIO JIMIIIE 33 CUTYAIlii, KOJIM BOHA HAIITOBXYETHCS Ha MEPEIIKOY.

Tpemiti eapianm axTHBHO-UyTIMBa peakuis. Posrismatoun TpeTi BapiaHT, Ciji ojpa3y 3a3HA4YMTH, L0 B
I[bOMY BHUIAAKY AJS HAKONMYEHHS JOCBILy CHCTEMa CKaHyBaTHME yci Oi4HI CTIHM 1O MapHIpyTy IE€pecyBaHHS 3
MOCTIHIM OTIMTYBAaHHAM O1YHUX HaTYHKIiB. TakuM YHHOM, IIpH 3MIHCHEHHI MOITYKY CHCTEMa TaKoX (pikcyBaTHMe yci
OTATKOBI TPOXOJHM Y3MOBX KOPUAOPIB. | TakMM YWHOM 3MOXKE HAKOIMTH HEOOXiTHHWHA JOCBiA TMpo Oe3BHXiAb i
MIPOXOJH JJIsl BUXOJY 3 JTaOipHHTY.

Yemeepmuii 6apianm pedIeKTOpHA peakilis. SKIo mij 9ac MOIIyKy BHXOXLY IIE€ped CHCTEMOIO HECIIOAiBaHO
BUHMKHE TIEpeIKo/ia Oyvkde 3 cM, BOHa HETalHO 3yITUHNUTHCS 1 IPUMTHMHUTD HOIIYK.

SIK BUIHO Ha PO3IIISTHYTOMY MPHKIIAAi, KOXKEH 3 METOHNIB H03Bojsie cucteMi 3 Pl mpuiiMatu pimenHs s
BU3HAYCHHS NOAAJBLIOrO 11 moBeAiHKU. OJHAK CJIiJ 3a3HAYUTH, 11O 31 3POCTAHHIM KUIBKOCTI J0aTKOBOI iH(popMaril
Npo MO0, MO BiAOYBAEThCS, 3pOCTAE SIKICTh MPUIHATOrO PILICHHS, OJHAK L€, B CBOIO 4epry, NPU3BOAMTH 0
yckiiagHeHHst Takoi cucremu. Otxe, npu 1moOynosi cucrem 3 Pl ciig ToyHO po3ymitu 1 MeTy Ta 3aBHaHHS IS
mi100py GBI ONTUMAILHUX METOJIIB IPUUAHSTTS PillICHb.

JloBe/IeHa MOKIIMBICTh 3aNPOTIOHOBAHMX METOJIB /sl BAKOPUCTaHH ix B cuctemax 3 PI.

BuCHOBKH Ta nmepcneKTHBi NOAATBIINX AOCTIKeHb B JAHOMY HANPSMKY. Y poOOTi BUPINIEHO aKkTyajbHE
3aBIIaHHS 3 CTBOPCHHS METO/iB B3aeMo/Iii cucteM Pl 3 30BHIIIHIM Cepe0BHUILEM.

Hayrosea nosuszna OTpUMaHHX PE3YJbTATIB MOJSTa€E Y pO3po0Ili aOCTPaKTHUX METOMIB peakiiil Ta Kiacudikarii
iX 1Mo rpynax 3 noJajblIuM ONHCOM CXEeMaTHYHUX 1 MaTeMaTHYHHUX MOJIEIIeH.

Ipakmuuna 3uauywicms pO3LIISTHYTa Ha TpHUKIani "MOmyK Buxony 3 JabipuHty", cucremu Pl 3
BHUKOPHUCTAHHAM PI3HUX 3aJICKHO BiJ] KIIACU(IKaIl1 peaKiliif, 3 HOJaabIIO OI[IHKO iX e(h)eKTHBHOCTI.

Y nooansuwiux 0ocniosxcennsix Xotinocs 0 aKIEHTYBaTH Ha TOMY, IO SIKUM OM HEHMOBIpHO MOTYXHHUM He OyB O
PI, BiH y Benn4e3HOMY CTYIICHI 3aJIMIIATUMETHCS 3aJeKHUM BiJ 3ac00iB i METOJIB B3a€MOJIl HOTO 3 HABKOJHUIIHIM
CepeOBHILIEM
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Yefremov Y.N., Yefremov N.F. The role of the senses artificial intelligence and intelligent classification of its
reaction

V]IK 004.942: 004.853

Posib 4yBCTB HCKYCCTBEHHOI0 Pa3yMHOI0 HHTEIEKTa U Kiaccuukanus ero peakuuii / FO.H. Edpemos,
H.®. Edppemon

B oroii crathe HMAeT pedb O CO3MaHWM aOCTPAKTHBIX METOJOB B3aHMOJCHCTBHS pasyMHOTO HMHTEIUIEKTa C
BHEITHUM MHUPOM, KOTOPBIH €ro OKpyXaeT. A UMEHHO, KaK IMPOMCXOAUT B3aUMOJIEHCTBIE pa3yMHOTI0 MHTEIUIEKTa CO
Cpenoii, B KOTOPOM OH HAaXOJIUTCS, M KaK OH Ha HETO pearnpyer. OTu aOCTPaKTHBIC METOBI B3aNMOJICHCTBHS Ha3BAIH
peaknuer CHCTEMbl Ha BHEUIHIOI cpemy. Takke HpeanokeHa KiacCH(HKaLus peaknuil Mo TpymmaM, a WMEHHO:
IIACCHBHAs, ITaCCHBHO-aKTHBHAs, aKTWBHas M pediexkropHas. Takke NMpHUBEAEHBI CXEMbI aOCTPaKTHBIX MOZAEIECH U
pa3paboTaHO MaTeMaTHYECKOE NPEICTABICHHE Ui OOpaOOTKHM MPUHATUSA CHCTEMOM C pa3syMHBIM HHTEIICKTOM
PELICHUH A1 KX I0H TpynIbl. PaccMOTpeH npuMep NOBEIECHHS CHCTEMBI C Pa3yMHBIM HHTEIUIEKTOM, YTO HUCTIONb3YeT
pasHble MeTOAbl 00paboTKM cOOBITHI IUIA TpHHATHS pemreHus. ns mpuMmepa OBUIO HCIIONB30BAaHO ClIAyIOIIee
3aJlaHie: «IOUCK BbIXoga u3 JlabupunTay. [loiydeHHbIE pe3yabTaThl IMOATBEPIMIM pabOTOCHOCOOHOCTD
NPpEAJIOKCHHBIX METOJAOB MJII CHUCTEM C PpasyMHBIM HHTCIUIEKTOM HW TMPOACMOHCTPUPOBAHBI BO3MOXKXHOCTH
UCIIOJIb30BaHUS KQXKIOTO U3 HUX.

V]IK 004.942: 004.853

The role of the senses artificial intelligence and intelligent classification of its reaction / Y.N. Yefremov,
N.F.Yefremov

This article deals with the creation of the abstract methods of interaction reasonable intelligence with the
outside world that surrounds him. Namely, as the interaction of reasonable intelligence with the environment in which
it is located, and how he reacts to it. These abstract methods of interaction called the response of the system to the
external environment. Also, the proposed classification of reactions in groups, namely: passive, active passive, active
and reflex. Also, given the scheme of abstract models, and developed a mathematical representation for processing
adoption system with reasonable intelligence solutions for each group. An example of the behavior of the system with
a reasonable intelligence that uses a different event-handling methods for decision. For example, we used the
following task: "find a way out of the maze". The results confirmed the efficiency of the proposed methods for
systems with reasonable intelligence, and demonstrated the possibility of using each of these methods.
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