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CucTeMH MTYYHOTO 1HTEIEKTY 1 MOXKJIUBOCTI
iX 3B’A3KY 3 IpoliecaMy TBOPUYOTO MUCIICHHS

B crathe 000CHOBAaH HOBBIA KOHIENTYAIBHBINA MOAXO/ OMPEACICHHUsI IPOIIECCOB TBOPUECKOTO MBIILICHHUS U
HX peau3alid B CHCTEMaX UCKYCCTBEHHOTO MHTEJUIeKTa. [loka3aHo, YTO TBOPYESCKUM SIBISAETCS MOMYYCHHUE
HOBBIX JIAHHBIX, HE UMEIOIIUX SBHBIX 1 OYCBUIHBIX CBSI3eH C dlIeMEHTaMHU UCXOMHOI nHpopmarmu. Co3aaHbI
HOBBIC CTPYKTYPHBIE CXEMBI, OSCHSIOIINE ITH MPOLECCHI U BO3SMOKHOCTH MX PEATU3AIIUH.

KuioueBble ¢j10Ba: TBOPUECKOE MBIIIICHNE, CHCTEMBI HICKYCCTBEHHOTO UHTEIICKTA,

CTPYKTYPHBIE CBSI3U U CXEMBI.

The new conceptual approach for defining the processes of creative thinking and their realization in the
artificial intelligence systems is substantiated in the paper. It is shown that creative is receiving new informa-
tion, not having obvious and evident connections with the elements of initial information. New structural
explainning these processes and possibilities of their realization, are created.

Key words: creative thinking, artificial intelligence systems, structural connections and charts.

VY crarri o0rpyHTOBaHMI HOBWI KOHLENTYaJIbHUH MiJXiJ BH3HAYEHHS MPOILECIB TBOPUOI'O MHCIEHHS 1 iX
peanizanii B cucTeMax IITY4HOrO iHTeNeKTy. IlokazaHo, 10 TBOPYUM € OTPUMAaHHS HOBHUX JAHMX, IO HE
MaloTh SIBHUX 1 OYEBHIHMX 3B’SI3KiB 3 €JEMEHTaMH I04YaTKoBOiI iH(opmarii. CTBOpeHI HOBI CTPYKTYpHI
CXEMH, 1110 TIOSICHIOIOTH 11 TIPOIIECH 1 MOKIIMBOCTI iX peaizarii.

KarouoBi ciioBa: TBOpUE MUCIIEHHSI, CHCTEMH HITYYHOTO IHTENIEKTY, CTPYKTYPHI 3B’SI3KH 1 CXEMH.

Beenenue. IlocranoBka mpoOIeMbl M €€ aHAIU3

I/I?;BCCTHO, 4YTO MPOAYKTOM MBINIJICHUS BBICHICTO YPOBHA CJIOKXKHOCTH, HAlIpUMCED,
M300peTaTeNbCKOTO, SBIISETCS CO3/aHNE TEXHUYSCKUX PEIIeHUH, 00Ia/alonuX MHUPOBBIM
YpPOBHEM HOBH3HBI U HEOUYECBUIHOCTHIO, UYTO OMpesesieH0 3akoHOM 00 u3o0pereHuu [1].
Pemrenue taxoin ke HpO6H€MI>I HaXO0XICHUS HOBBIX HCOUYCBUIHBIX peHICHI/If/'I B CUCTEMax
HUCKYCCTBCHHOI'O MHTCIUICKTa UMECT 00IBIIOH HHTEPEC, B TOM YHMCIIC JJIA OLCHKHU IICPCIICKTUB
ux IIaJ'H)HCI\/JIIHeI“O Pa3sBUTHUA. W3BecTHBIE CUCTEMEI HCKYCCTBCHHOI'O MHTCIIJICKTA BBICOKOI'O
YPOBHA MPEAYCMATPUBAIOT HAXOKIACHUC BO3MOKHBIX peIHeHI/Iﬁ Ipu OTCYTCTBUH ITOJIHOT'O
Habopa TpedyeMoit Tt 3TOro MHPOPMAIIH, YTO MPHUOIIKAET UX K CHCTEMaM TBOPYECKOTO
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(kpeaTUBHOTO) MbIIIUICHUS UHANBUA [2]. OHAKO pelrieHue 3a1a4u NPUOIMKEHHUST CUCTEM
HCKYCCTBEHHOI'O MHTEJUIEKTa K CHCTEMaM TBOPYECKOTO MBIIUICHUS MHJMBHJIA CBSI3aHO C
OOJIBIIIM KOJIMYECTBOM TPYAHOCTEH, MOCKOJIBbKY MpoOiieMa MBIIUIEHHUS J0 CHUX IOp elle
HE MMEET OJHO3HAYHOI'O TOJKOBAHMSI M OXBaThIBAE€T IIMPOKHUM AMAIa3oH: OT JIOTUYECKO-
IbTEPHATUBHOIO 10 MHTyUTHBHOTO [3]. [loaTOMY JIMIIb MOJHOE MOHMMAaHUE CYLIHOCTH
TBOPUYECKON KOMIIOHEHTHI B MBILIUIEHUH IO3BOJMUT OOJETYUTh NOHMMAaHUE CYIIHOCTU U
MEXaHH3Ma CO3/1aHUsl UCKYCCTBEHHOTO MHTEJUIEKTA, YTO TpeOyeT KOMIUIEKCHOTO MOJIX0/a
K PELIEHUIO JaHHBIX MpoOJeM. YUuThIBas, YTO OHM 3aTParuBarOT OCHOBBI COBPEMEHHBIX
Hay4YHBIX 3HAHUH O YEJIOBEKE U CHCTEMaX UCKYCCTBEHHOTO MHTEIIEKTA, UX TOYHOE PEIIeHUE
SBJIIETCSA NPUHIUIUAIBHO BAXXHBIM M COCTAaBJISIET OOJBIION HAydHBIH M IPAKTHUECKUUN
MHTEpEC, KOTOPHIH TpeOyeT MOCTOSHHOTO OOHOBIICHHUS, B TOM YHCJIE — C YI€TOM MOCIETHUX
TOCTIKEHUH HAyKW U TEXHUKH B JAHHOU c(epe uccae10BaHu.

Leabio nanHoii padoThI sBIsIETCS 000CHOBaHME MPUHIIMIIOB MBIIUICHUS KaK Mpoliecca
TBOPUYECKOTO aHAJIM3a U CHUHTE3a HOBBIX PELICHHI C MOCIEYIOEH peain3aluell 3TUX BO3-
MO>KHOCTEH B CHUCTEMax MCKYCCTBEHHOTo MHTeisiekTa. HayuHas HOBH3Ha pabOThI 3aKiiO-
YaeTcsi B HOBOM CUCTEMHOM TOIX0/1€ ISl pa3paOOTKU JaHHBIX MPHHIIUTIOB.

OO0ocHOBaHHUE MPUHIMUITHATLHON BO3MOKHOCTH
pellIeHUs TTOCTaBICHHOM MPOOJIEMbI

[TpoGnema TBOpUECTBa, XOTS U BBIICIHUIIACH B CAMOCTOSITENbHYIO K KOHITY XIX Beka,
BOJIHYET YEJIOBEUECTBO C JAPEBHUX BPEMEH M aKTyallbHAa B HACTOSILEE BPEMs, IIPH 3TOM B
€e pelIeHUH Pa3InyaroT GUIOCOPCKUN U MCUXOJIOTHIeCKUd o 1X0a6l. [TocKOIbKY BTOpOit
nosaxoxa Ooyiee OIM30K K MOHUMAHUIO TBOPYECTBA KaK MEXaHM3Ma IMPOIECca MBIIIICHHS,
€ro NpUMEHEHHE B CUCTEME CO3/aHUS MCKYCCTBEHHOIO MHTEIIEKTa IMPU3HAHO aBTOpPaMH
0oJiee TPEANOUYTUTENLHBIM. HecMOTps Ha MHOTOUYMCIICHHBIE WCCenoBaHus [3], BOmpoc
MIOHUMAaHMsI ¥ TOJIKOBAHHUS TBOPYECKOW KOMIIOHEHTHI MBIIUIEHUS MO-IIPEKHEMY OCTAECTCSI
OTKPBITBIM — OHA CBOJUTCS K (PEHOMEHAJIBHOU, 00YCIOBIEHHON 03apeHueM (HMHCANTOM).
OpHako Takue MOJXOJbl CBOJAAT TBOPYECTBO K Cepe MOJCO3HAHMS, a B MaTepUaIbHBIX
CHCTEMaX MUCKYCCTBEHHOT'O MHTEIJIEKTa 0oJiee palioHaIbHa TPUYMHHO-CIIEICTBEHHAS CBS3b
COCTaBJISIFOILIMX JIEMEHTOB U CO3/IaHHE Ha UX 0a3e runoTe3, NpeACTaBIAIOIMUX JeTyKTUBHO-
MaTeMaTHYeCKHUE MOCTPOEHUS, COJIEPKALINEe OKUAAHNUSA U YCTAHOBKHU JUISI BBIBOJIA HOBBIX
pELIeHNH, KOTOPBIE CBA3BIBAIOT OKUIAHMSI C IPEITOJIOKEHUSIMH.

JUis cucTeM HUCKYCCTBEHHOTO HWHTEIJIEKTa TaKOW
MOAXO/]1 IBJISIETCSI MaTEMATUYECKH CII0KHBIM. KpoMme Toro,
OH HE J]aeT MOJIHOM KapTUHBI, IOCKOJIbKY MOXKET YIYCTUTh
«(hOHOBBIE» pEIICHUSI B paMKaX CXEMBbI, MMOKa3aHHOW Ha
puc. 1, rae riaaBHbIE OOBEKTHI — YEJIOBEYECKHE JIMIA, a
BMECTE OHH CO3/1at0T «(pom» — Bazy. CienyeT Takke y4ecTs,
YTO OIMCAHHBIA BBIIIE TOJAXOJ MPUEMIIEM TOJBKO JUIs
MIPOrpaMMHUPOBAaHMs Y3KOTO Kpyra pellaeMbIX 3aj1ad, a
Ka)KJIbIil HOBBIM MX KPYyI' WJIM THIT TpeOYyeT CBOEH MOCTaHOBKU
1 MaTEMaTHUYECKOTO MOJICIIUPOBAHMUSL.

Pucynox 1 — Bo3M0OXHOCTH CBSI3M OOBEKTOB U (pOHA B IICUXOJIOTUN MBIIIJICHUS YEJIOBEKa

VY4uTBIBasg CII0)KHOCTh M HEIOCTaTOYHYI0 3((EKTUBHOCTh PACCMOTPEHHON BBIIIE
CUCTEMBI, 11eJIeCO00pa3eH MOMCK HOBBIX MOJIX0JIOB, UTO SIBJISIETCA IJIaBHOM 3a7auel TaHHOU
paboTel. B OCHOBY TOWICKa TMOJIOKEH aHAJM3 M3BECTHBIX METOJOB M HOBOE TOJIKOBAHHE
TBOpYECTBA, MPEII0KEHHOE B paboTax [4], [S].
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VicxonHbIM MPUHSTO TOJIKOBAaHWE TBOPYECTBA, MPHUBEAEHHOE B [6] — odurmaasHOM
IIPEJICTABUTENIE OTEUECTBEHHON HAayKH AMOXM COLMAIN3MA, 3TO «YHUKAJIbHAS 110 XapaKkTepy
OCYIIECTBIICHHS U TI0 pe3yJabTaTaM OOIIECTBEHHO-IOJIE3HAs CO3UATENbHAs eI TeIbHOCTD,
HETOBTOpUMasi M OPUTHHAIBHAS B OOLIEUCTOPUYECKOM TuTaHey». OTHAKO TaKoe ONpeeIeHIe
HE MOXET OBbITh B3SATO 32 OCHOBY JUISI CO3JaHMUSI CUCTEM HCKYCCTBEHHOTO WHTEIIJIEKTA.
JIst coBeTcKuX (puinocooB TeX BpeMeH [7] TBOPUECTBO — ATO «IEATEIBHOCTD, TIOPOKIAIOIIAs
HEYTO KaueCTBEHHO HOBOE, paHee He ObIBIee». JlJisi COBETCKUX MeIaroroB 8] TBOPUECTBO —
3TO «CO3HATEJbHAas, IIeJIeNolaraiollas, akTUBHAasl JeSTEIbHOCTh Y€JI0BEKa, HallpaBICHHAS
Ha MO3HaHHE U MpeoOpa3oBaHUE JAEHCTBUTEIBHOCTH, CO3/alollas HOBbIE, HUKOI/Ia paHee
HE CYIIECTBOBABIINE MIPEIMETHI, IPOU3BEACHHUS U T.J., B LIEJISIX COBEPLUICHCTBOBAHUS MaTe-
pUATBHON U TyXOBHOMU >KU3HH 00IIeCTBa». J{JIsi COBETCKUX MCUXOJIOTOB [9] 3TO «MBIIILIEHUE
B €r0 BHICIIEH (popme, BBIXOAIIEE 3a Tpeesbl TpeOyeMOTo ISl pelieH st BO3HUKIIIEH 3aaun
y>K€ U3BECTHBIMH CTI0COOAMM.

B pa6ote [10] pa3zpaboTana «moyiHast CTPYKTypa TBOPUYECKOTO TIPOIEcca, ISl COCTaB-
JICHUS] PEalbHOTO OTKPBITHS B HAayKe, TEXHUUYECKOTO M300pETEHMSI NN XYyJ0KECTBEHHOTO
IIPOU3BEACHUA», YTO ONPEIENIAET UX KaK aKThl €qUHOro Xapakrepa. [Ipu aTom pasnenenue
TBOpYECTBA MO cepaM IesITeTFHOCTH UHIUBUAA MOKHO HCKIIOYUTh, IOCKOJIBKY OHO TIpH-
cymie Kaxaoi u3 cep. Cam mporrecc TBOPUECTBA BKIIFOUAET 5 OCHOBHBIX 3TaroB: 1) dop-
MYJIUPOBKY MPOoOJIeMBI, 2) BBIABIKEHUE U PEATU3aIMIO TUIIOTE3 (UCCIIE0BaHUE), 3) MHCAUT —
MMOHUMAaHKE MPUHIUTIA PelIeHus, 4) BEIpaKEHUE HAMIEHHOTO PELIeHHs, 5) €ro pealn3aluio.
Opnako TBopueckuii noreHuuani B [10] olieHnBaeTcss B COOTBETCTBUH C YCTapEBUIMMU KpH-
TEPUSMH, PUHATHIMU B MAaTEHTHOM IKCMEPTU3E — MO OPUTHHAIBHOCTH (HOBU3HE), pa3pa-
00TaHHOCTHU (Ka4eCTBY), a JIMYHOCTh — IO €€ MPOAYKTUBHOCTU. HOBBIN moaXoMd, ¢ y4eToMm
COBPEMEHHBIX KPUTEPHUEB MATEHTHOM dKcniepTussl [1], [5], mpu aToMm He ObuT yuteH. Takum
00pa3om, 710 HACTOSIIIIETO BPEMEHH OCHOBHBIM KPUTEPUEM TBOPUYECTBA SIBIISICTCS] €70 HOBU3HA,
YTO, HAIIPUMEDP, 3aTPYIHSET NPU3HAHUE TBOPUECTBOM pEllIeHHE YUeOHBIX 33/1a4, KOTOPbIE HOBBI
JUIl KOHKPETHOTO yYaIllerocsi, HO y»K€ U3BECTHbl MIJJIMOHAM JIPYTHX, PELIMBIINX UX paHEe.

Takum 00pa3oM, HM OJHO M3 TPUBEACHHBIX BHIIIE ONPE/ICICHUN HE MOXKET OBITH
II0JIOKEHO B OCHOBY CO3/JJaHMsI CHCTEM MCKYCCTBEHHOIO MHTeNIeKTa. OHAKO ONpe/iesieHne
TBOpYECTBA KakK IMPOLIECCA CO3JJaHNsl HOBOTO, KOTOPOE HE BBITEKAET OUEBUHBIM WM SIBHBIM
o0pa3oM U3 paHee U3BECTHOTO, TaHHOE B paboTe [4], MO3BOJISIET BBIJICIIUTH B HEM TJIaBHBIC
KOMTIOHEHTBI, TTOIJAIOIIUECS TPUHIUTIAM (HOPMATTU3AIMH — HE TOJIBKO HOBH3HY, HO U HEO-
YEBUHOCTD, YTO COTJIAcyeTcs ¢ Mpu3HakaMu uzooperarensctsa [1], [S]. [Ipu s3TOM HOBU3HA
Y HEOYEBHUIHOCTh MOTYT UMETh Pa3HbIE€ YPOBHH, CPEAM KOTOPHIX CaMblii BHICOKUI — y Hay4-
HBIX OTKPBITUH, a OoJjiee HU3KUK — B Y4eOHBIX 337a4aX. B paMkax TONKOBaHHS HEOUYEBU/I-
HOCTH 2JIeMeHTHl A U b T0JDKHBI TaBaTh HEKHH «CBEpXCYMMAapHBIN» 3(dekT, KOTophIil He
BBITEKA€T aBTOMATUYECKU M3 MX cioxkeHus. [Ipocreiell wumrocTpamuend 3TOro MOTYyT
CIIY’)KUTb 2 CIIMYKH, KOTOpPBIE OTOOpaXKaroT YncIia, IOKa3aHHbIE Ha pUc. 2.

=1 =2 =5 =10 =50

O‘-IGBI/IIIHBIC, BBITCKAKOT aBTOMAaTU4YCCKU HGO‘ICBI/IIIHI)IC, HEC BBITCKAIOT aBTOMAaTHU4YCCKU

PI/IC}IHOK 2 — CpaBHCHI/Ie OYCBHUIHBIX U HCOUYCBUIHBIX pCIHCHI/Iﬁ B IPOLE€CCEC MBIJICHUA

YcnoBHO BIpasuth TBopueckoe (TM) u HerBopueckoe (TMP) MblITeHIE MOKHO

CJICAYIOIKUMHU 3aBUCUMOCTIAMMU:
™’ =A +B; (1)

TM =(A+B)"; (2)
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N
CxeMaTHyeckoe IpeCTaBIeHUE MpoIeccoB TBOpueckoro TM'™ M HETBOPYECKOTO
TM MBILLICHHS [IOKA3aHO Ha PHC. 3.

a) 0) 6)

Teop4eckoe TBop4eckoe

MBIIIJICHHUE,

Pucynok 3 — Cxemsl npeicTaBiaeHus IpOLIECCOB
TBOPYECKOI'0 1 HCTBOPYCCKOI'O MBIINIJICHUA

AHanu3 cxeM, IpUBEIEHHBIX Ha puc. 3 a), 0) MoKa3aj, 4YTO TBOPUYECKOE MBIIIJICHUE
MOSIBUTCS TOTJIa, KOTJ1a 00beKThl A 1 b OyAayT 10CTaTOYHO aNeKu APYT OT Apyra Mo CBOUM
CBOMCTBaM M NpU3HAKaM, U 4eM IOJIIpHEE OHU OyJIyT, TEM BbIIIE Oy/IE€T YPOBEHb TBOPUYECTBA
1 HEOUYEBUHOCTH OOIIMX PELIEHUH, YTO CIeyeT yUYUTHIBATh IIPU CO3/IaHUU CUCTEM HCKYC-
CTBEHHOTO MHTeJUIeKTa. Elie 60sbiire BO3MOXHOCTH JUIsl PACIIUPEHUS 110JIs1 TBOPYECKOTO
MBIIIJICHHS 1aeT T00aBIeHUe XOTs ObI OJJHOTO HOBOTO AJIEMEHTa (puc. 3 B).

OpHako mpeUIoKEHHbIE Ha PUC. 3 CXEMbI HE MOSICHSIOT MPOLECChl BHIOOpa HOBBIX
TBOPYECKHUX PEIICHUH, YTO MO3BOJISIET CHOPMYIMPOBATh WX KaK CICTYIOUIYIO 3a/1aqy JUIs
CO3aHUS CUCTEM MCKYCCTBEHHOTO MHTEJIEKTA.

Pa3paboTka HOBOU CXEMbI BBIOOpA TBOPUECKUX PELICHUN
JUISL CUCTEM MCKYCCTBEHHOTO MHTEIIJICKTA

Hawubouee mpocTeiM, HO ¥ HanboJI€€ TPYIOEMKHM BapHaHTOM (DOPMUPOBAHHS HOBBIX
TEXHUYECKUX PEHICHUN SBISETCS MCIIOJIb30BAaHHE METOJIa MOP(OJIOTHUECKOTO aHAIH3a H
cuHTe3a, pazpadotanHoro emie B 1942 roxy ®. [[BUKKM M UCHOJIB3yeMOTO JJIs PELICHUS
MHOTHUX H300perarenbckux 3aaad [11]. [maBHOI 0COOEHHOCTBIO METO/IA SIBISIETCS TO, YTO
OH MpeIyCMaTpUBAET MEPEXO] OT HEYNOPSIAO0YEHHOIO MHOYKECTBA BO3MOXKHBIX PELICHUH K
YIOPSAJ0YEHHOMY, IIPU 3TOM HCHOJIb3YIOTCSI IPOCTHIE UCXOIHBIE 3JIEMEHTHI U YCTaHABIIH-
BAIOTCS BCE BO3MOJKHBIE CBSI3U MEXAY HUMU U NOJYyYEHHBIMU PEIICHUAMHU, KOTOpPbIE 00be-
JUHSIOTCS B CUCTEMY MaTpHIL JJIs TIOMCKA U3 HUX OKOHYaTeNIbHbIX pemeHuil. [Ipu cocras-
JICHUW MATPHIIBI BBLICIISIOT 7 MOP(HOIOTHIECKUX MPH3HAKOB, KOTOPBIE SIBIISIIOTCS €€ CTPOKAMH,
a KaX/Iblil TPU3HAK B CTPOKE HAJACISIOT k; YUCIIOM Pa3IMYHBIX BapUaHTOB, KOTOpPBIE Qop-
MUPYIOT CTOJIOIBI MAaTPHUIIBI (371ECH [ — TOPSAKOBBI HOMEp MOP(OJIOTHUECKOTO MPH3HAKa,
KOTOpBIK u3Mensiercst ot 1 no n). [lonHoe yucno peuiennit N B 3ToM citydae Oyner mpe-
CTaBJICHO MPOU3BEJICHUEM k; BAPHAHTOB KAKJOH U3 1 CTPOK MOP(OIOTHIECKUX MPHU3HAKOB:

n
N =k ky .k ..k, = H k,
i1 (3)
JIOCTOMHCTBOM METO/1a SIBJISIETCS OXBAT BCEX BO3MOXHBIX BApPUAHTOB PEIICHUH, HETOC-
TaTKOM — CITIIIKOM OOJIBIIIOE 00I1Iee KOJIMIECTBO BO3MOKHBIX BAPUAHTOB pelieHnit. Hammpumep,
st MaTpuibsl u3 71 = 10 MopdoIoTHYecKuX MPU3HAKOB, KaXKIbIH U3 KOTOPBIX uMmeeT k; = 10
BApUAHTOB, 0011ee YnuCcI0 N BO3MOXHBIX pelIeHui cocTaBuT N = 10" xomMGuHawHit, uTO
JlaeT MPEICTaBICHHUE O CJI0)KHOCTH pEIIaeMOil TAKMM METOJ0M 3aJiauu.
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[Tpumep mpuMeHEHHS METOAa MOP(OIOTHUECKOTO aHAIM3a U CHHTE3a ISl PeIICHUs
n300peTaTenbCKuX 3a/1ad MpuBezieH B matenTe [12], mpu pa3paboTke 271eMEHTOB KPETUICHHS
TUTACTHH ISl PEKYIIUX HHCTPYMEHTOB. Y TUIACTHH OBLTH BBIICIECHBI 2 MOP(OIOTHYECKIX
MIPU3HAKa — BEPXHSSI U HUXKHSS OMOPHBIE MOBEPXHOCTHU (1 = 2), 1 KaXA0W U3 KOTOPBIX
OBLTH BBIJICTICHBI 3 BapHUaHTa MCIIOJTHEHUN — IUIOCKAs, C BRIEMKOH, ¢ BEICTYOM (k; = 3), 4To
naet oOrree yuciio N BO3MOKHBIX PEIICHUM:

N=k-'k,=3"=9 (4)

Marpuna 1 noxydyeHHbIe Ha ee 0a3e KOHCTPYKTHBHBIC MCIIOJHEHUS MPUBEICHBI Ha
puc. 4.

Mopdonoruueckue | BapuanTel MophoIOTHIECKUX KoM0OuHanuu BapuaHToB
IIPU3HAKU IIPU3HAKOB VCIIOJIHEHUH TIACTUH
Bepxuss IUIOCKAs], C BBIEMKOM, C BBICTYIIOM :

MIOBEPXHOCTh
Huoxuss
MIOBEPXHOCTh

IJI0CKasd, C BBICMKOﬁ, C BBICTYIIOM

Pucynok 4 — Matpuiia 1 KOMOMHAIMK BApUAHTOB UCIIOHEHNUN PEXYLIUX MIIACTHH

VYABOEHHE KOJIMYECTBAa BBHIEMOK M BBICTYIIOB Ha KaXJOW MOBEPXHOCTU IPHUBENIO K
YBEJIMUEHHUIO KOJIMYECTBA KOMOMHALIMY BapUaHTOB MCIOJIHEHUI miacTuH 10 N = 81, uto
TaKXe BBIIMOJIHEHO B maTeHTe [ 12].

AHanu3 MaTpuibpl 1 KOMOMHAIMKA BapUAHTOB HCIOJIHEHUH IIJIACTHUH, NPUBEICHHBIX
Ha puc. 4, ToKa3aji, YTO NOMCK BO3MOXHBIX TEXHUUECKUX PELIEHUH MOKET ObITh COBEPILIEH
3a cueT 3 BHUJIOB BOJIH YaCTOTHBIX UMIYJIbCOB U UX KOMOMHaIMH (puc. 5), KOTOpbIE MOTYT
OBITh OTPAKEHBI KOMOWHAIMSAMHU JTBOMYHBIX KOJIOB.

NANANAANAANAS N VAV
YacToTHBIN UMITYIBC JIBOUUYHBIN KOJI A u~AAAAA m AL
1) ~A~AAnn~~ 00000

NANNANANL AN NN N VAV
2)  ~ANAA~ 00100 AN~ cANAA~A AaANAA

3) AAASAA 11011 ANNNAAL ANANNAN aA~AANAA~
Pucynok 5 — BonHoBoe npejcraBiieHne KOMOMHALMI BapUAHTOB TEXHUYECKUX PELIEHUN
JUid I1acTUH ¢ IByMs BIIaJJMHAMU U BBICTYIIAMHU HAa BEPXHEH MOBEPXHOCTH U HA OCHO-
BAaHUU IIPEJICTaBICHUE YACTOTHBIX UMITYJIbCOB U IBOMUHBIX KOJ/IOB IIOKa3aHO Ha pHUC. 6.

Yacrotueiii | [IBonunslii | YacTOTHBIN JABonunblii | YacTOTHBIN JIBOoU4HBI
HMITYJIbC KOJI HMITYJIbC KOJI HMITYJIbC W KOJ

AN~~~ | 00000

N\~ 01000 ~~~S 00010 A ANANA~| 01010
AN 10111 AAAN NN 11101 AAS NS 10101

Pucynok 6 — BosiHoBoe 1 1i1ipoBOE€ MpEACTABICHNE
HUCXOJHBIX BUAOB CJIOKHBIX UMITYJILCOB

AHanu3 UCIOJIHCHUMN IUTIaCTHUH, TMOKA3aHHBIX Ha pPHUC. 4, N BOJHOBBIX 4aCTOT, ITOKa-
3aHHBIX Ha pHC. 5, IMoKasall, 4To Cp€au HUX MOKET OBITH BBIJICJICHA TNIACTHHA C ABYMS
BeleMKaMu. OHH BCAYT K YMCHBIICHUIO ITPOYHOCTHU IJIACTUHBI, ITIO3TOMY IICUXOJIOTHYCCKH,
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B paMKax MHEPLMH MBIIIJICHUS, KOHCTPYKTOP BBIOEPET MJIACTHHY MOTOJIIE JIMOO BHIEMKU
HOMeHb1IE (pUc. 7 a), a B UTOre — OTOPOCUT TAKOE UCIIOIHEHUE, KaK HEYJAYHOE PEIICHUE.
YacToTHOMY MMITYJIBCY «BC€ paBHO» (puc. 7 0), a ecinu emie BBeCTH (PYHKIHIO YCHIICHHS
uMItyabca (puc. 7 B), TO MOSIBUTCS HOBOE TEXHUUECKOE PELLIEHUE — IJIACTHHA C OTBEPCTUEM
(puc. 7 1), KOTOpO¥ paHbllIe HE OBLJIO B UCXOIHBIX BApUAHTAX UCIIOJHEHUH (puc. 4).

6) B)

Pucynox 7 — TpaHcdopmanus TEXHUYECKHX PEIICHUH C TOMOIIBI0 YaCTOTHOTO UMITYJIbCa

Kpowme Toro, B cucreme, Moka3aHHOW Ha PUC. 5, UMITYJIbCBI U UX IBOMYHBIE KOBI MOT'YT
OBITH ACUMMETPUYHBIMH (PHC. 8), UTO TAK)Ke MPUBENET K HOBBIM TEXHMUYECKUM PEIICHUSM.
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Pucynok 8 — ®opMupoBaHne aCCUMETPUUHBIX CUCTEM YACTOTHBIX UMITYJIHCOB

KpoMe acumMmerpuu BHaJviH M BBICTYIIOB, BO3MOKEH HOBBIH «CBEPXCYMMAPHBIN»
3P QEKT — MOSBICHNE ACHMMETPUYHO PACTIOJIOKEHHBIX OTBEPCTUH, B TOM YHCIIE — KOHHYe-
CKUX, YTO SIBHO BBITEKA€T NpPHU YCWJIEHHWU YAaCTOTHOTO MMIyJbca. i TakuX OTBEpCTUI
TpeOyeTcsi M3MEHEHHE KOHCTPYKIUI HECKOJBKUX BUAOB PEXKYIIUX MHCTPYMEHTOB, T
MIPUMEHSIOTCS IOJOOHBIE IUIACTUHBI, YTO TaKXKE BEJET K CO3/1aHNI0 HOBBIX N300pETEHUI.

[TonoOHbIM 00pa3oM MOTYT OBITH MPENCTABIEHBI JIFOOble KOMOMHAIIMM YaCTOTHBIX
UMIYJIBCOB U UX IH(POBBIX KOJIOB, a 3TAll MHCAWTa — TBOPUYECKON KOMIIOHEHTHI Mpoliecca
MbliieHus [10], MokeT ObITh MHTEPIPETUPOBAH C UX MOMOIBI0. [IoMCK HOBBIX pelIeHU
MOXKET IPOU3BOJUTHCS B MHTEPBAJIE PA3HOCTU MEXKIY 4acTOTaMU HMMIIYJIbCOB OJHOTO U
JPYroro o0bEKTa, U YeM LIMpE 3TOT JUarna3oH, TeM OO0JbIlIe BO3MOXHOCTEH MOSBISETCS
JUTSL TIOJTY9EHUSI HOBBIX OPUTHMHAIIBHBIX «CBEPXCYMMAapHBIX» KoMOuHaimil. Takas ¢opma
IIPEJICTaBICHNsS JAHHBIX YIPOIIAET MPOLECC MOMCKAa HOBBIX TBOPUYECKUX PELIEHUN U €ro
IIPOrpaMMUPOBAHME I CUCTEM HCKYCCTBEHHOTO MHTEIEKTa. IIpyu 3TOM HET HyXIbl B
nepebope BceX BO3ZMOXKHBIX BapUAHTOB JUTSI BBIOOpA JIYUYIINX PEHICHUN MTyTeM MaTPUYHBIX
KOMOHMHAIMI, MOCKOJIBKY 3apaHee MO’KET ObITh JOKaJlM30BaHa MpeArojaraeMas 30Ha U3
HAWIYYIIAX COYETaHWH KOMOHMHAIMI HMMITYyJIbCOB WM HMX JBOUYHBIX ITH(POBBIX KOJOB,
IUIs1 KOTOPBIX BO3MOXHO (hOPMUPOBAHKE 3aIIPOCOB U MOTyueHHE OTKINKOB B mamsitu [1K u

«IITyyHuii iHTENTEKT» 2013 Ne 4 33



Hacracenko B.A., Hacracenko E.B.

1H

B 0azax naHHBIX. [IpOTHBOMONIOKHBIE KOMOMHAIIMM YAaCTOTHBIX MMITYJIBCOB M IH(PPOBBIX
KOJIOB MOTYT OBITh HCIIOJIb30BaHbI JUIsl MOUCKA «(OHOBBIX» PEIIECHUN, KOTOPHIE CIOMXKHO
HalTH TPaJULIMOHHBIMU METOJAMH IIPOIPaMMUPOBAHUS UHTEIUIEKTYalIbHBIX CUCTEM. B co3-
TAHHBIX Ha 0a3€ YaCTOTHBIX UMITYJIBCOB M UX HU(POBBIX KOJOB HOBBIX HCIOJTHEHHIX PEXKY-
IIUX MJIACTHH, IPUBEIEHHBIX HA pUC. 7 U §, JOCTATOYHO IPOCTHIM ITyTEM IOJYyYEH CBEPX-
CyMMapHbIi 3(heKT, XapaKTepHBIH TSl H300pETaTeIbCKOTO YPOBHS, OTHOCSIIIETOCs K BBICIIUM
YPOBHSIM TBOPUYECKOTO MBILIUICHUS. JTU PE3YNbTAThl MO3BOJSIOT HNOBBICUTH KpEAaTHUBHBIN
YPOBEHb CO3/]aBaeMbIX Ha 0a3e MpeiaraeMoro crocoda MHTEUIEKTYalIbHBIX CUCTEM.

BriBOIBI

IIpoBeneHHbIe B JaHHON pabOTe UCCIIEIOBAHMS TO3BOJISIFOT 3aKIOYHUTh, YTO:

1. IIpouiecc MBIITIEHUS] UHIMBUIA MOKET ObITh MPEICTABICH KaKk KOMOMHAIIMKU coYe-
TaHUN BOJIH YaCTOTHBIX UMIYJIbCOB, YTO MOJATBEPKIAIOT OCLMIUIOIPaMMBbl pabOThl MO3ra.
[Tpu 3TOM BO3MOXHO (POPMHUPOBAHUE 3AMPOCOB M MOTYYEHUE OTKIMKOB B MAMSTH, B TOM
yrcie [IK, B BUe 4aCTOTHBIX UMITYJIBCOB C OJIMHAKOBBIMU MTapaMeTpamMH, B PaMKax KOTOPBIX
BO3MO’KHO BOZHMKHOBEHUE PE30HAHCHBIX SIBJICHUH, YCUIIMBAIOIINX UMITYJIbC.

2. Ilpeanonaraemasi cxeMa 4acTOTHBIX UMIYJIbCOB M MX JABOWYHBIX KOJOB, a TAKXKe
cxema (popMupoBaHuUs Ha WX 0a3e 3aMpPOCOB M OTKIMKOB MOXET OBITh MCIIOJIb30BaHA IS
CO3/JIaHUs YIPOILEHHBIX CUCTEM UCKYCCTBEHHOI'O MHTEIJIEKTA, UMEIOLINX BEICOKHI YPOBEHb
KpeaTUBHOCTU. [IoMCK ONTUMANIBHBIX U HOBBIX TEXHMUYECKHUX PEIICHUN IPHU STOM TaKkKe
MOXKET OBITh YIPOIIIEH 3a CUET Mepexo/1a OT MPOrPaMMHBIX CHCTEM K PE30HAHCHBIM BOJHOBBIM
YaCTOTHBIM CUCTEMaM M WX HU(PPOBBIM KOJIaM.
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RESUME
V.A Nastasenko, E.V. Nastasenko

Artificial Intelligence Systems and possibility

of their connection with creative thinking processes

The analysis of the thinking process of a man, as the higher form of his intellectual
activity is done in the paper and its creative components are selected out. It is shown that at
present interpretation of creation in native philosophy, pedagogic and psychology does not
fully disclose its nature and contains a number of signs which are difficult to formalize but
which are necessary for developing a system of artificial intelligence.

As the task of developing the systems of artificial intelligence with a high level of
creative possibilities (creativity), is important and urgent for science and engineering, the
search of new solutions which make up the basis of the work being done is necessary.
Its main objective is to substantiate the principles of thinking as the process of creative
analysis and synthesis of new solutions with the further realization the creative possibilities
in the system of artificial intelligence. The scientific novelty of the work being done consists
in a new systematic approach of the development of given principles.

The substantiation of the principle possibility of developing the given problem taking
into account modern achievements in the given of scientific knowledge, allowed to single
out component elements in interpreting of creativity, a the process of the highest mental
activity of an individual. It was found out, in particular, that creative work is the process of
creating something new which does not obviously and evidently results from something
known before. At thus the signs of novelty and non-obviousness of the process of creativity
can be formalized in the system of artificial intelligence.

Within the frames of nonobviousness elements A and B must give some «supersummer
effect which does not automatically results from their addition that is in argument with strict
principles of inventive work regulated by the rules of invention. By doing this it was taken
into account that inventive work exactly has to do with the highest kinds of creative activity
of an individual, that’s why its realization in the systems of artificial creative activity allows
to recognize similar systems, as the development of artificial intelligence of high level of
creativity.

The paper suggests schematic presentation of the creative (CT") and uncreative (CT")
thinking, which allows to make a conclusion that than farther objects A and B from each
other according to their properties and signs, and the more polar they will be, the higher the
level of creation and nonobviousness of general solutions will be. It must be taken into account
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in developing systems of artificial intelligence. Adding at least one new element to objects A
and B widens the possibilities for the field of creative thinking still more.

A new diagram of choosing creative solutions for the systems of artificial intelligence
was given on this basis. The method of morphological analysis and synthesis, allowing to
take into account absolutely all possible solution as combinations of morphological signs
and their variants was taken initial. But it is labour consuming as for the matrix from n =
10 morphological signs, every one of each has k; = 10 variants, total number N of possible
solutions equals N = 10'° combinations.

Using method of morphologic analysis and synthesis as an example for solving inventive
problems in the field of developing cuttings plates for cuttings tools, new elements for
formalizing the process were singled out, in particular, electric current frequency impulses
and their combinations, which can be represented by the combinations of binary codes.
Their application excludes the inertia of thinking characteristic of an individual doing creative
work providing for highly effective searching of any new technical solutions by formalized
way available for realization in the systems of artificial intelligence.

Specific examples are given for the realization of the such approach for cutting plates,
on the basis of which general principles and methods are singled out. At thus the search of
new solutions can be done in the interval of difference impulse frequency and numeric
codes of one and another object and the wider is this range, the more possibilities appear
for receiving new original «supersummed» combinations.

Such way of presentation simplifies the process of searching of new creative solutions
and its programming for the systems of artificial intelligence. At thus there is no need to
consider all possible variants for choosing better solution by matrix combinations as the
zone of the best of combinations of combinations of impulses or binary numerical codes
can be localized beforehand because it is possible to form requests and get responses in the
PC memory and data base. Opposite combinations of frequency impulses and numeric codes
can be used for the searching of «phone» solutions which are difficult to find by traditional
methods of programming intelligence systems. Cutting plates developed on the basis of
numeric codes and frequencies gave “supesummed” effect, characteristic for inventive level
related to the creative thinking. These results allow to increase level of intelligence systems
developed on the basis of the method suggested.

Cmamus nocmynuna 6 pedaxyuto 04.07.2013.
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