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hibriduli inteleqtualuri sistemebi 

Tea Todua 
saqarTvelos teqnikuri universiteti 

reziume 

ukanasknel wlebSi intensiurad viTardeba hibriduli inteleqtualuri sistemebi. 

realuri samyaros amocanebis umetesoba sakmaod rTulia imisaTvis, rom misi gadawyveta 

mxolod erTi, calke aRebuli meTodis saSualebiT SeiZlebodes. hibriduli 

inteleqtualuri sistemebi saSualebas iZleva efeqturad gaaerTianos formalizebadi da 

araformalizebadi codna xelovnuri inteleqtis tradiciul saSualebaTa integraciiT.  

statiaSi ganxilulia hibriduli inteleqtualuri sistemebis agebis sxvadasxva meTodi.  

sakvanZo sityvebi: hibriduli inteleqtualuri sistemebi. xelovnuri inteleqti. 
 

1. Sesavali 

Tanamedrove xelovnuri inteleqtualuri sistemebi maTi arqiteqturis mixedviT 

SeiZleba davyoT erTkomponentian (single component) da mravalkomponentian (multi component) 

sistemebad [1]. 

erTkomponentiani inteleqtualuri sistemebi dafuZnebulia xelovnuri inteleqtis 

mxolod erTi saSualebis gamoyenebaze (magaliTad, eqspertuli sistema an xelovnuri 

neironuli qseli). mravalkomponentiani inteleqtualuri sistemebi Tavis TavSi aerTianeben 

xelovnuri inteleqtis sxvadasxva saSualebas erTian gamoTvliT modelSi. mis komponentebs 

gaaCniaT sakuTari funqcionaluroba da gaerTianebulni arian mravalSrian ierarqiul 

modelSi. aseTi sistemis koreqtuli muSaoba damokidebulia yvela Sris swor muSaobaze, 

erT-erTi Sris arasworad muSaobam SeiZleba gamoiwvios sxva Sreebis arakoreqtuli muSaoba. 

cxadia, es aisaxeba mTeli sistemis muSaobaze. mravalkomponentiani inteleqtualuri 

sistemebi aerTianeben xelovnuri inteleqtis sxvadasxva saSualebas, romlebic 

urTierTqmedeben erTmaneTTan dasmuli amocanis gadawyvetis misaRebad.  

mravalkomponentiani inteleqtualuri sistemebis erT-erTi saxes warmoadgenen 

hibriduli inteleqtualuri sistemebi. hibriduli inteleqtualuri sistemebi saSualebas 

iZleva ufro efeqturad gaaerTianos formalizebadi da araformalizebadi codna xelovnuri 

inteleqtis tradiciuli saSualebebis integraciis xarjze. ZiriTadi idea mdgomareobs ara 

imaSi, rom gadawyvetilebis Ziebisa da amocanis amosaxsnelad gamoyenebul iqnas erTi 

universaluri instrumenti, aramed xelovnuri inteleqtis, gadawyvetilebis miRebis Teoriisa 

da sistemuri analizis meTodebis kombinacia. hibriduli sistemebi, romlebic muSaoben 

codnis warmodgenisa da damuSavebis ramdenime meTodis gaerTianebis principis safuZvelze, 

mniSvnelovnad ukeTesi Sedegebis miRebis saSualebas iZleva, vidre es xelovnuri inteleqtis 

mxolod erTi meTodis gamoyenebiT miiRweva imave problemis gadasaWrelad. hibriduli 
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inteleqtualuri sistemebis gamoyeneba gansakuTrebiT efeqturia medicinaSi, sabanko saqmeSi, 

saxeTa amocnobaSi, gaumarTaobis aRmoCenisas teqnikur sistemebSi, im sferoebSi, sadac saqme 

gvaqvs rogorc mkafio, aseve aramkafio codnasTan [2,3,4]. 

2. hibriduli inteleqtualuri sistemebis klasifikacia 

 
hibriduli inteleqtualuri sistemebis klasifikacia, maTi arqiteqturis 

gaTvaliswinebiT, SesaZlebelia Semdeg tipebad: 1. kombinirebuli; 2. integrirebuli; 3. 

gaerTianebuli da 4. asociaciuri; 5. ganawilebuli. 

kombinirebuli inteleqtualuri sistemis magaliTad SeiZleba gamodges hibriduli 

eqspertuli sistemebi, romlebic warmoadgenen eqspertuli sistemebisa da neironuli 

qselebis kombinacias da aerTianeben rogorc formalizebad (eqspertul sistemebSi) aseve 

araformalizebad codnas (neironul qselebSi). 

kombinirebuli sistemebis magaliTia samedicino diagnostikis eqspertuli sistema [5]. 

samedicino diagnostikis hibriduli eqspertuli sistemis SemadgenlobaSi Sedis sami 

ZiriTadi komponenti: 1) aramkafio neironuli qseli; 2) aramkafio eqspertuli sistema da 3) 

gadawyvetilebis miRebisa da miRebuli gadawyvetilebis ganmartebis moduli. hibriduli 

eqspertuli sistemis SemadgenlobaSi Sedis kidev ori damatebiTi interfeisuli moduli, 

romlebic aerTianeben neironul qselsa da eqspertul sistemas da aramkafio neironuli 

qselisa da aramkafio eqspertuli sistemebis monacemebis urTierTgardaqmnis saSualebas 

iZlevian. samedicino diagnostikis hibriduli eqspertuli sistema moicavs codnis ricxviT 

da lingvistur warmodgenas, sistemaSi gamoiyeneba TviTorganizebadi aramkafio neironuli 

qselisa (onlain swavlebis SesaZleblobiT) da aramkafio eqspertuli sistemis ierarqiuli 

integracia, rac optimizebulia genetikuri algoriTmis meSveobiT. neironuli qseli xels 

uwyobs swraf swavlebas, maSin roca eqspertuli sistema saSualebas iZleva ganxorcieldes 

aramkafio monacemebis interpretacia da miRebuli gadawyvetilebis ganmarteba. neironuli 

qselis swavleba SesaZlebelia rogorc maswavlebliT, aseve mis gareSe, aseve SesaZlebelia 

swavleba Zveli informaciis gadamuSavebis gareSe. aramkafio eqspertuli sistema – es 

eqspertuli sistemaa, romelic gaerTianebulia aramkafio simravleebTan. eqspertuli sistema 

agebulia codnis safuZvelze, romelic CaSenebulia ukve naswavl neironul qselSi. 

eqspertuli sistema gamWvirvalea momxmareblisaTvis. gadawyvetilebebi, romlebic miRebulia 

eqspertuli sistemis mier, advilia gasagebad, ramdenadac wesebi codnis bazaSi “if then” 

formatSi bunebriv enas iyenebs. gare Sesasvleli monacemebi hibridul sistemaSi aRwevs 

rogorc eqspertuli sistemis, aseve neironuli qselebis gavliT. eqspertuli sistemisa da 

neironuli qselis gamosasvleli monacemebi aRwevs gadawyvetilebis miRebisa da miRebuli 

gadawyvetilebis ganmartebis modulis Sesasvlels. 
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integrirebuli hibriduli inteleqtualuri sistemebis arqiteqturaSi wamyvani 

adgili uWiravs ZiriTad modul-integrators, romelic dasmuli amocanisa da 

gadawyvetilebis Ziebis mimdinare pirobebisgan damokidebulebiT funqcionirebisaTvis irCevs 

sistemaSi Semaval ama Tu im inteleqtualur moduls.  

integrirebuli hibriduli inteleqtualuri sistemis magaliTad SeiZleba moviyvanoT 

sistema RAISON[6]. hibriduli inteleqtualuri sistema RAISON – es aris integrirebuli, 

codnaze dafuZnebuli eqspertuli sistema, romelic moicavs neironul qsels (gamoiyeneba 

rogorc swavlebis instrumenti), monacemTa bazas, geoinformaciul sistemas, kartografiul 

analizators, grafikul da programul-enobriv komponentebs.  

neironuli qselebisa da genetikuri algoriTmebis damaxasiaTebel Taviseburebas 

warmoadgens maTi swavlebis unari da adaptacia optimizaciis meSveobiT. am meTodebis 

gaerTianeba xelovnuri inteleqtis sxva meTodebTan saSualebas iZleva gaizardos maTi 

swavlebis efeqturoba. hibriduli inteleqtualuri sistemebis aseTi arqiteqtura SeiZleba 

mivakuTvnoT gaerTianebuli hibriduli inteleqtualuri sistemebis tips.    

gaerTianebuli hibriduli inteleqtualuri sistemis magaliTad SeiZleba moviyvanoT 

energetikul sistemebSi gaumarTaobis gansazRvris hibriduli eqspertuli sistema [3]. 

energetikul sistemebSi gaumarTaobis gansazRvris hibriduli eqspertuli sistema Sedgeba 

Semavali pirobis modulisa da daskvnis modulisgan. daskvnis moduli gankuTvnilia 

gaumarTaobis adgilmdebareobisa da tipis gansasazRvravad xelovnuri neironuli qselis 

gamoyenebiT  (mravalSriani perseptroni).  

 asociaciuri hibriduli inteleqtualuri sistemebis arqiteqtura gulisxmobs, rom 

aseTi sistemebis SemadgenlobaSi Semaval inteleqtualur modulebs SeuZliaT imuSaon 

rogorc avtonomiurad, aseve sxva modulebTan integraciaSi. amJamad, aseTi tipis sistemebis 

arasakmarisad ganviTarebis gamo, asociaciuri arqiteqturis mqone sistemebi saimedod ar 

iTvleba da maT farTo gamoyeneba ver hpoves.  

garda amisa, SeiZleba ganvixiloT hibriduli inteleqtualuri sistemebis kidev erTi 

tipi, romlis gamoCenac ganpirobebulia codnisa da monacemebis moculobis mniSvnelovani 

zrdiT, romlebic SeiZleba Senaxuli iqnes internetis meSveobiT misawvdom ganawilebul 

monacemTa bazebSi. aseTi tipis hibriduli inteleqtualuri sistemis  arqiteqturas 

ganawilebuli ewodeba. ganawilebuli inteleqtualuri sistemebi warmoadgenen multiagentur 

midgomas ganawilebuli xelovnuri inteleqtis sferoSi [7]. am midgomis dros TiToeuli 

funqcionaluri inteleqtualuri moduli muSaobs avtonomiurad da urTierTqmedebs sxva 

modulebTan (agentebTan) Setyobinebebis qselSi gadacemis gziT. amJamad arsebuli 

inteleqtualuri sistemebi, rogoricaa eqspertuli sistemebi, neironuli qselebi da a. S. 

SeiZleba gardaqmnil iqnan agentebad.  
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3. hibriduli sistemebis agebis aucileblobis analizi 

aramkafio simravlebis Teoriis, neironuli qselebis, genetikuri algoriTmebisa da 

modelirebis sxva meTodebis gaerTianebam da ganusazRvrelobebis damuSavebam gamoiwvia 

perspeqtiuli samecniero mimarTulebis Seqmna, romelic cnobilia rbili gamoTvlebis 

saxelwodebiT. rbili gamoTvlebis mTavar komponentebs warmoadgenen aramkafio logika, 

neironuli qselebi, genetikuri algoriTmebi da albaTuri gamoTvlebi. rbil gamoTvlebSi 

Zalian mniSvnelovania is, rom misi Semadgeneli meTodologiebi erTmaneTs avseben da ar 

warmoadgenen konkurentebs. mravali arsebuli problemis gadawyveta SeuZlebelia mxolod 

erTi meTodiT, amitomac inteleqtualuri sistemebis ganviTarebaSi warmatebas SeiZleba 

mivaRwioT rbili gamoTvlebis zemoT CamoTvlili Semadgeneli komponentebis kombinaciis 

gziT, hibridul sistemebSi. TiToeul Semadgenel meTodologias aqvs bevri SesaZlebloba 

maTi gamoyenebisaTvis rbili gamoTvlebis farglebSi. aramkafio logika devs uzustobebTan 

muSaobis meTodebis, informaciis granulirebisa da miaxloebiTi ganxilvebis safuZvelSi. 

neirogamoTvlebi asaxaven swavlis unarianobas, adaptaciasa da identifikacias. genetikuri 

algoriTmebi SemTxveviTi Ziebis sistematizebisa da maxasiaTeblebis optimaluri 

mniSvnelobebis miRwevis saSualebas iZleva. albaTuri gamoTvlebi uzrunvelyofen bazas 

ganusazRvrelobebis samarTavad da msjelobis Casatareblad. yovelive zemoT Tqmulis 

safuZvelze, SeiZleba avRniSnoT, rom erT-erTi xerxi hibriduli sistemebis Sesaqmnelad, 

SeiZleba gaxdes aramkafio eqspertuli sistemis, xelovnuri neironuli qselebisa da 

genetikuri algoriTmebis integracia. eqspertuli sistema iZleva mosalodnel pasuxebs 

konkretul situaciaSi da aCvenebs, rogor icvlebian es pasuxebi axal situaciebSi. es 

saSualebas iZleva SevafasoT axali strategiebis an procedurebis gavlena gadawyvetilebaze, 

davamatoT axali wesebi an SevcvaloT arsebuli. hibriduli teqnologiebis Seqmnisas, 

monacemebis mixedviT sistemebis gaerTianebis garda, SeiZleba gamoviyenoT neirogamoTvlebi 

aramkafio eqspertuli sistemebis kerZo amocanebis gadasawyvetad. genetikuri algoriTmebis 

gamoyeneba hibridul sistemebSi ganpirobebulia maTi gamoyenebis maRali efeqturobiT 

neironuli qselis swavlebis proceduraSi. hibriduli inteleqtualuri sistemebis Teoriis, 

meTodologiisa da teqnologiebis analizi aCvenebs, rom aq jer kidev bevria gasakeTebeli. 

Tumca, calsaxad SeiZleba iTqvas, rom hibridul inteleqtualur sistemebs SeuZliaT 

gadawyviton is amocanebi, romelTa modelirebac SeuZlebelia romelime erTi meTodis 

gamoyenebiT, aCqareben inteleqtualuri sistemebis Seqmnas, da ramdenjerme amcireben Secdomas 

prognozirebaSi.  

4. daskvna 

ukanasknel wlebSi xelovnuri inteleqtis tradiciuli meTodebi, rogoricaa 

eqspertuli sistemebi, aramkafio sistemebi, xelovnuri neironuli qselebi, genetikuri 
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algoriTmebi da a. S. sul ufro da ufro erTiandeba hibridul inteleqtualur sistemebSi. 

hibriduli inteleqtualuri sistemebi saSualebas iZleva gamoyenebul iqnes xelovnuri 

inteleqtis tradiciuli saSualebebis upiratesoba, maTi zogierTi naklis gadalaxvis gziT 

hibridul inteleqtualur sistemebs SeuZlia iseTi amocanebis gadawyvita, romlebic ar 

wydeba xelovnuri inteleqtis calkeuli meTodebiT.  
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HYBRID INTELLIGENT SYSTEMS 

Todua Tea 
Georgian Technical University 

Summary 

Hybrid intelligent systems are intensively developing during in last years. Problems of the real 

world are quite difficult and it is not possible to  solve them by means of only one separately taken 

method. Hybrid intellectual systems allow to connect formalizable and non-formalizable knowledge more 

effectively due to integration of traditional means of an artificial intellect. In this article some methods of 

construction of hybrid intellectual systems are considered. 
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Резюме 

В последние годы интенсивно развиваются гибридные интеллектуальные системы. Задачи 

реального мира достаточно трудные для того, чтобы возможно было их решение с помощью 

только одного, отдельно взятого метода. Гибридные интеллектуальные системы позволяют более 

эффективно соединять формализуемые и неформализуемые знания за счет интеграции 

традиционных средств искусственного интеллекта. В статье рассмотрено несколько методов 

построения гибридных интеллектуальных систем. 

 


