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Tbilisis saxelmwifo universiteti 
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adamianis WeSmariti arsi misi cnobierebaa, Sinagani arseba, romelic misi 

samSvinvelis birTvia. miuxedavad adamianis fsiqikis mravali Teoriuli Tu qcevis 

eqsperimentuli kvlevisa (magaliTad, kompiuteruli fsiqometria, socionika da sxv.) 

azrovneba, cnobiereba, TviT samSvinvelic jer kidev Seuswavlelia da miT umetes 

araformalizebuli. bunebrivia, es Tema mniSvnelovnad aRemateba mocemuli naSromis 

formats, magram misi sruliad gverdis avla xelovnuri inteleqtis TvalsazrisiT ar 

iqneba gamarTlebuli, radgan tvinis meqanizmebis Seswavlis gareSe xelovnuri inteleqtis 

problemebi ver gadawydeba.   

sakvanZo sityvebi: xelovnuri inteleqti, codnis warmodgena, semantikuri modeli, 

sinergetikuli neironuli grafi. 

1. xelovnuri inteleqti 

rogorc cnobilia, xelovnuri inteleqtis mimarTuleba gasuli saukunis 60-ian 

wlebSi Semovida kibernetikuli bumis sanacvlod. zogadad, termini `xelovnuri 

inteleqti~ gamoiyeneba ori gansxvavebuli azriT: erTi, igi SeiZleba gaigivdes xelovnur 

(manqanur) azrovnebasTan da meorec, es mTeli samecniero mimarTulebis dasaxelebaa.  

miuxedavad imisa, rom Tanamedrove kompiuteri ukve SesaniSnavad TamaSobs Wadraks, 

rasac igi axerxebs mZlavri sagamomTvlo SesaZleblobebis wyalobiT (ZiriTadad, martivi 

evristikuli gadawyvetilebebis xeze variantebis gadarCeviT), xelovnuri inteleqti jer 

kidev sakmaod Sors aris Tavisi WeSmariti daniSnulebisagan. kerZod, kompiuters ar 

ZaluZs bunebrivi enis gageba, erTi enidan meoreze Targmna da a.S. praqtikulad 

sainformacio-saZiebo sistemebSi gamoiyeneba SezRuduli bunebrivi ena.  codnis bazebi 

realurad warmoadgenen wesebis monacemTa bazebs, sadac wesebi sustad arian 

urTierTasocirebulni. wesebis simravle ar warmoadgens codnas, Tu wesebi ar qmnian 

sistemas e.w. semantikur holizms. mocemul aspeqtSi,  eqspertul sistemebSi mniSvnelovan 

problemad rCeba Ad hoc query –is mixedviT amonaxsnis formireba, rac semantikuri 

modelis arasrulfasovnebiT aris gamowveuli.  

Tavis mxriv, ganswavlis procesi niSnavs codnis bazebSi axali Canaweris damatebas. 

eqspertul sistemebSi Tu inteleqtualur robotebSi centralur momentebad rCeba 

monacemTa bazebi, adamianis maTTan urTierToba da informaciuli Zebna, romelic 
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ZiriTadad daiyvaneba raime niSniT situaciebis Secnobasa da maTi dakavSirebiT 

rekomendaciebTan Tu mmarTvel zemoqmedebis gacemasTan. xelovnuri inteleqtis 

ganviTarebis procesSi seriozul warmatebad miiCneva neironuli qselebisa da 

neirokompiuteris paradigmebi. zogierTi maT tvinis garkveul analogadac ganixilavs, 

Tumca es realobas namdvilad ar Seefereba. jer erTi, formaluri neironi, romelic 

gamoiyeneba saxeTa Secnobis aspeqtSi – es aris mxolod Semavali sinapsebis koeficientTa 

sumatori specialuri zRvruli elementiT, da meore, rac Seexeba neirokompiuteris 

cnebas, es termini metad Seuferebelia, radgan sistemebi, sadac isini ZiriTadad 

gamoiyenebian, kompiuterebs ar warmoadgenen.    

amgvarad, samuSaoebi xelovnuri inteleqtis saerTo saxelwodebis qveS aerTianebs 

sakmaod gansxvavebuli da danawevrebuli kvlevevis Sedegebs da fundamentur mecnierebad 

manamde ar Camoyalibdeba, vidre raRac miaxloebiT mainc ar Seiqmneba tvinis muSaobis 

erTiani Teoria. amis upirvelesi mizezi ki imaSi mdgomareobs, rom Tanamedrove 

kompiuteri tvins srulebiTac ar hgavs.  

2. tvini 

kompiuteris mowyobilobebsa da muSaobis principebs araferi saerTo ar aqvs tvinis 

agebulebasa da moqmedebis principebTan. tvins ar gaaCnia cal-calke iseTi nawilebi, 

rogoricaa procesori, operatiuli mexsiereba, gare mexsiereba da sxva. Tu kompiuteri 

warmoudgenlad ufro swrafqmedia, samagierod tvini realurad paralelur reJimSi 

muSaobs da erTdroulad wyvets funqciurad gansxvavebul uamrav amocanas. tvini 

formalizmebiT ar manipulirebs, aramed neironuli ansamblebis meSveobiT realizebuli 

informaciuli saxeebiT _ rTuli virtualuri geometriuli obieqtebiT. amdenad, tvini 

aris urTulesi supergeometruli sistema, romlis epistemologiur plastebSi Sesabamisi 

topologiuri obieqtebi figurireben.  

tvinSi ar arsebobs ciklebi, arc randomizebuli gadarCevebi an maTematikuri 

gamoTvlebi. kompiuterisagan gansxvavebiT, romelic diskretul mowyobilobas 

warmoadgens, tvini aris warmoudgenlad didi ganzomilebis, urTulesi struqturis mqone 

logikuri manqana, romelic moqmedebs analoguri anu uwyveti principiT, xolo mis mier 

nebismieri amonaxsni praqtikulad aramkafio neironul qselSi biodenis gavlis Sedegad 

miiReba. swored amis Sedegia, rom didi moculobis sensoruli (mxedvelobiTi, smeniTi, 

ynosviTi, gemos Tu taqtiluri) informaciis pirobebSi swrafad da sakmao sizustiT 

xdeba saZiebo (an nacnobi) saxis Secnoba. maRali sirTulis mqone obieqtis Seswavlis 

drosac tvini kargad axerxebs meorexarisxovanisagan ZiriTadis, azrobrivi saxis 

relevanturi fragmentebis gamoyofas da mis asocirebas Sesabamis neironul ansamblebTan.     
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tvinis umniSvnelovanesi funqcia, riTac adamianis SemoqmedebiTi azrovneba  

radikalurad gansxvavdeba e.w. kompiuteruli azrovnebisagan, aris cnobiereba, romelic 

warmoadgens tvinSi aspeqtobrivad aRqmuli gare samyaros unikalur asaxvas. jer kidev 

embrionul mdgomareobaSi myofi tvini ukve aRWurvilia neironebis im raodenobiT, riTac 

Semdgom mTeli cxovreba funqcionirebs. gansxvaveba mxolod neironebis moqnili, mudmivad 

gadawyobadi anu dinamiuri sinapsuri qselebis topologiur sirTuleSia, romelic, Tavis 

mxriv, ganuwyveteli, rekurentuli ganswavlis funqcias warmoadgens anu rac ufro metia 

codna, miT ufro metia ganswavlis xarisxi.  

3. codnis sistema 

adamianis Semecnebis erTerT umniSvnelovanes  komponents codnis sistema 

warmoadgens. cnobierebaSi codna da azrovneba ganuyofelia, radgan ar arsebobs 

azrovnebis gareSe formirebuli codna, da piriqiT, azrovnebis anu informaciis 

damuSavebisa da logikuri daskvnebis xarisxi swored arsebuli codniT aris 

ganpirobebuli. amasTan, qvecnobierSi arsebuli codna stereotipebis sistemis saxiT aris 

realizebuli, romlis sirTulis xarisxi (Complexity) ganzomilebis donis mixedviT 

ganisazRvreba.  

samyaros fraqtaluri struqturogenezisis universaluri principi adeqvaturad 

vrceldeba codnis sistemis ierarqiul struqturaze, romelic ar SeiZleba ganvixiloT 

`sendviCis~ msgavs fenebad, aramed yoveli done ganzomilebis Semdgomi xarisxis sistemas 

qmnis [3]. cnobilia, rom informaciis umcires erTeuls biti warmoadgens, rac ierarqiaSi 

aRmavlobiT ayalibebs codnis sistemis mTel fraqtalur struqturas (nax.1), romelic 

Sesabamisad epistemologiuri plastebisagan Sedgeba.    

  
nax.1 
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codnis mravaldoniani Ad hoc hipergrafebis fraqtaluri sistemis formireba da 

epistemologiuri topologiuri tranzakciebi mTeli cxovrebis ganmavlobaSi 

ganuwyvetlad mimdinareobs. samwuxarod, tvinis Sesaxeb dRemde arsebuli informaciis 

safuZvelze SesaZlebelia msjeloba mxolod qveda doneebis codnis warmodgenebze, 

agreTve calkeuli azris Secnobis, interpretaciisa da Camoyalibebis Sesaxeb, radgan 

zeda donis ganzomilebaTa metacodnis sistemis da miT umetes mTlianad azrovnebis 

modelireba bevrad scildeba adamianis abstraqtuli warmodgenebis, Sesabamisad 

formalizmis zRvars. Tumca, meores mxriv, cnobierebis fraqtaluri struqtura 

azrovnebis mikrodoneze modelebis makrodoneze eqstrapolaciis saSualebas iZleva.   

codnis sistemaSi informaciis moculoba ierarqiuli donis anu ganzomilebis 

xarisxis Sesabamisad izrdeba. ase magaliTad, umdables doneze arsebuli ramdenime 

aTeuli aso-bgera aseulobiT aTas sityvas qmnis, romlebic, Tavis mxriv, makro doneebze 

warmoudgenlad met azrsa Tu codnas ayalibebs da a.S. bunebrivia, tvinSi nebismieri 

informacia teqsturi formiT ki ar aRiwereba, aramed aqson-dendrituli sinapsebis mier 

semantikuri grafis (an hipergrafis) saxiT aris realizebuli.  

mikrodoneze realuri samyaros nebismieri arsi (sagani, xdomiloba Tu sxva 

nebismieri obieqti) cnobierebaSi asocirdeba sensoruli arxebis meSveobiT aRqmul 

atributebTan, romlebic mocemul arsTan mimarTebaSi tvinSi qmnian Sesabamis unikalur 

neironul qsels anu Sinagan semantikur erTeulovan models, romelic aranairad ar aris 

damokidebuli gare enebis lingvistur aspeqtebTan. nebismieri arsis modeli SeiZleba iyos 

dinamiuri anu sivrce-droiTi (orientebuli hipergrafi) an statikuri (araorientebuli) 

struqturis. maSin rodesac, zeda donis semantikuri fraqtalebis modelebi mxolod 

dinamiuria. magaliTad, Tu zogierTi arsis (vTqvaT, raime sagani) modeli statikurad 

SeiZleba ganvixiloT, maSin sxva tipis arsebis (qmedeba, xdomiloba) modelebi dinamiuria, 

rac Semdgomi donis ufro rTuli semantikuri fraqtalebis (azri, codna da a.S.) 

modelebs dinamiurobas aniWeba.  

4. epistemologiuri modeli 

nebismieri calkeuli arsis semantikuri modeli SeiZleba ganvixiloT rogorc 

Sesabamis atributTa grafi, romelic realizebulia aqson-dendrituli qselisagan 

Semdgari neironis saxiT: 

                         Lktn iki ,1},{ ==                             (1)  

romelic ekuTvnis epistemologiuri plastis neironTa garkveul simravles   

                               { } NinB i ,1, ==                              (2)   

Tavis mxriv, TiToeuli aqsoni an dendriti SeiZleba ganvixiloT, rogorc terminali  

                                                   { }ikikikik dst ω,,=                                                         (3) 
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sadac:                     { }1,1 +−∈iks       - aris terminalis niSani; 

      Dd ik ∈             - aris terminalis tipi; 
                                 ]1,0[∈ikω     - aris terminalis woniTi koeficienti. 

 
terminalTa saerTo raodenoba mocemuli neironTa simravlisaTvis: 

                               ∑ ∑
= =

=
N

i

L

k
iktQ

1 1
                                                     (4) 

neironTa Soris bmebi realizdeba sinapsebis meSveobiT 

                      { }kjikij ttC o=                                (5)         

sadac:     o   - aris sinapsi anu bma.   
 amasTan, yoveli sinapsi unda akmayofilebdes Semdeg pirobebs 
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neironuli grafis mdgomareobis qaosuroba SeiZleba Sefasdes aracxadi entropiis 
saSualebiT, romelic gamoiTvleba Semdegi formuliT [2]: 
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 (7)            

sadac:      R – aris sinapsebis raodenoba:                        { }ijCCardR = ;  
                 Card – aris sinapsebis simravlis kardinaluri ricxvi; 
                  F  – aris Tavisufal terminalTa ricxvi:    RQF 2−= ; 
                 µ – aris araTavsebadobis anu Seusabamisobis xarisxi. 
                         )()( ikrik →  reindeqsaciis Semdeg iqneba:  ||

)( jkikr ik
ωωµ −=  ;                    

                  P  - aris )(ikr  xdomilobis albaToba.               Fr ,1= . 
neironuli grafis bmulobis xarisxi Sefasdes sinapsebis sinergiulobis funqciis 

mixedviT: 

                   ∑∑
==

−=
h

i
ii

n

i
i ppS

11
loglog µ                 (8) 

sadac:    h – aris izomorfuli jgufebis orbitebis raodenoba;  
                 ip  – aris izomorfuli jgufebis orbitebis albaTobebi.                      

neironuli grafis mdgomareoba SeiZleba ganisazRvros sinergiisa da entropiis 
sxvaobiT:  

                    HSM h −=                     (9)              
amrigad, nebismieri azri ganixileba rogorc Sesabamisi arsebisagan Semdgari 

semantikuri grafi, romlis srulyofa miiRweva mxolod H=0  SemTxvevaSi anu roca azrSi 

Semavali yoveli arsi semantikurad sruliad urTierTTavsebadia.  

aRniSnuli aucilebeli piroba vrceldeba codnis sistemis yvela epistemologiuri 

donisaTvis. codnis sistemis Semdgom doneze mocemuli neironuli grafebi ganixilebian 

rogorc e.w. virtualuri `makroneironebi~, romlebic sxvadasxva konfiguraciebiT qmnian 

Sesabamisi semantikis mqone sinergetikul neironul ansamblebs anu hipergrafebs da a.S. 

amgvarad, fraqtaluri principiT, ganzomilebis sxvadasxva doneebze iqmneba codnis 

epistemologiuri plastebi, romlebic saboloo jamSi Seadgenen metacodnis erTian 

sistemas. 
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5. informaciuli metabolizmi 

garemosTan cnobierebis urTierTqmedeba SeiZleba ganvixiloT Semdegi funqciuri 

blokebis meSveobiT (nax..2). 

                  
 

Secnoba. yoveli epistemologiuri donis codnisaTvis semantikuri hipergrafi 

warmoadgens Sesabamisi ganzomilebis virtualur gamosaxulebas. qveda donidan xdeba 

Semomavali paternebis erTdrouli anu paraleluri miwodeba zeda donis yvela 

neironuli ansamblisaTvis. Secnoba niSnavs im stereotipis anu atraqtoruli ansamblis 

(klasteris) swraf mignebas, romlis gamosaxulebasTanac maqsimaluri Tavsebadoba eqneba 

mocemul Semavali paternebis grafs. SesaZloa Secnoba moxdes paternebis arasruli 

krebuliTac, Tumca garkveuli albaTobiT. aRsaniSnavia, rom maRali ganzomilebis saxis 

Secnobis procesSi adgili aqvs misi relevanturi fragmentebis gamoyofas da 

agregirebuli modelis ganxilvas. 

biheiviori. garemos zemoqmedeba SeiZleba ganvixiloT rogorc perturbacia, 

romelic garkveuli entropiiT xasiaTdeba. zogadad, biheiviori aris am entropiis 

Semcirebisaken mimarTuli qvecnobieri an Segnebuli qmedeba, rac perturbaciis 

makompensirebeli axali negentropiuli stereotipis formirebis, Sesabamisi neironuli 

ansamblis (hipergrafi) sinTezis anu kompoziciis Sedegad realizdeba. aRniSnuli 

neironuli hipergrafis kompozicia ki informaciis gadamuSaobis blokSi sruldeba. 

amgvarad, stereotipi Tavis TavSi gulisxmobs Secnobili obieqtis mimarT Sesabamisi mza 

pasuxis arsebobas da im reaqciis instiqtur realizacias, rac Sinagani mdgomareobis 

garemoze asaxvaSi e.i. qcevaSi (behavior) gamoixateba. (metyveleba biheivioris erTerTi 

aqtiuri formaa).  

Secnoba 

codnis 
sistema 

biheiviori 

gadamuSaveba 

(optimizacia) 

TviTganswavla 

sensoruli signalebi 

nax.2. 
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gadamuSaveba. paternuli informaciis damuSavebis TviTorganizaciuli procesi 

gulisxmobs zemoT ganxiluli sinergetikuli neironuli grafis optimizacias, romelic 

realizdeba topologiis cvlilebiT anu ukeTesi sinapsebis povniT grafis entropiis 

minimizaciis kriteriumis TvalsazrisiT. amasTan, tvini muSaobs multiprogramul reJimSi 

anu qvecnobierSi paralelurad xdeba mravali problemisaTvis miRebuli informaciis 

ganawilebuli gadamuSaveba.  

tvinis mier informaciis gadamuSavebis procesi ganuwyvetlad mimdinareobs, maSinac 

ki, roca ar xdeba informaciis Semodineba (vTqvaT, Zilis drosac), vidre mocemuli 

atraqtoris modelis srulyofamde anu sanam misi entropia nuls ar gautoldeba. unda 

aRiniSnos, rom tvins aqvs unikaluri unari urTulesi, mravaleqstremaluri amocana 

daiyvanos erT, globalur eqstremumze da Semdgom igi amoxsnas uswrafesi evristikuli 

meTodiT (optimizaciis algoriTmis aRwera mocemul naSromSi ar ganixileba).  

TviTganswavla. Tu atraqtoris povna anu saxis Secnoba ar moxerxda e.i. obieqti 

ucnobia, maSin adgili eqneba Semosuli informaciis anu paternuli jgufis damuSavebas da 

Sesabamisad ganswavlas, rac axali atraqtoris Seqmnas niSnavs. Tavis mxriv, yoveli 

obieqtis semantikuri modeli anu stereotipuli codna damatebiTi informaciis 

safuZvelze gamudmebiT ganicdis cvlilebas. amdenad, TviTganswavla niSnavs codnis 

sistemis ierarqiaSi aRmaval semantikur tranzakcias anu erTiani sinergetikuli 

hipergrafis modifikacias. 

6. interaqtivi 

bunebrivi informaciuli teqnologiebis evoluciur procesSi telepaTia anu 

azrebis doneze informaciuri urTierTgacvla metyvelebis da Semdgom damwerlobis 

ganviTarebam Caanacvla.  

ganvixiloT garemosTan tvinis interaqtivuli aspeqtebi. yofierSi xSiria e.w. 

informaciuli kazusi, roca erT enaze mosaubreni, romlebic erTmaneTis naTqvams 

morfologiurad da sintaqsurad sworad aRiqvamen, magram saubris azrs ver gebuloben 

anu mocemuli Temis irgvliv maT Soris ar arsebobs urTierTgageba.   

zogadad, gageba niSnavs mosaubreTa codnis sistemebis epistemologiuri donis 

semantikuri hipergrafebis TanakveTas da rac metia aRniSnuli TanakveTa, miT metia 

urTierTgagebac. ganvixiloT interaqtivi Semdegi sqemis saxiT, sadac Sualedur funqcias 

asrulebs adamianis sametyvelo ena _ lingvisturi transliatori, romelic ormxriv 

konvertacias axdens.   



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS -  No 1(4),  2008 
 

 170

       

 
 

A mTxrobelis anu informaciis gadamcemis codnis sistemaSi metacodnis doneze 

xdeba Sesabamisi codnis fragmentis gamoyofa da gaaqtiureba, romlis gadacemisaTvis 

sruldeba Semdegi daRmavali, dekompoziciuri traqti:  

metacodna→codna→codnis fragmenti→azri→konvertacia sametyvelo enaze→  

→fraza→sityva→aso-bgera. 

uSualod informaciis gadacema warmoadgens aso-bgeraTa (fonemaTa) jaWvur 

Tanmimdevrobas anu masivs, romelic sensorulad aRiqmeba B mimReb mxares, sadac ukve 

sruldeba ukuTanmimdevruli procesi anu aRmavali, kompoziciuri traqti. am dros 

qvecnobierad xdeba morfologiuri analizi anu aso-bgeraTa Tanmimdevrobidan sityvebis 

gamoyofa-Secnoba, Semdeg sintaqsuri analizi anu sityvebidan winadadebebis ageba-awyoba.  

da bolos, frazis azrobriv anu semantikur grafad gardaqmnis Semdeg gaxdeba 

SesaZlebeli misi semantikuri analizi. amgvarad, xdeba maRali ganzomilebis donidan 

codnis semantikuri `qsovilis darRveva~, teqsturi `Zafis~ saxiT gadacema, xolo meore 

mxares, mimRebis cnobierebis modelis Sesabamisad,  am Zafidan iwyeba `qsova~ (Textus - 

laTinurad qsovils niSnavs). gageba ki damokidebulia mxolod imaze, Tu miRebuli da 

aRwarmoebuli produqti ramdenad SesabamisobaSi iqneba originalTan.  

7. Ad hoc query-is formirebis problema. 

miuxedavad imisa, rom Tanamedrove monacemTa bazebis sistemebi sakmaod 

ganviTarebulia, relaciuri Tu obieqt-orientebuli monacemTa modelebi, gansakuTrebiT 

didi ganzomilebisa da moculobis informaciis pirobebSi, jerjerobiT ver 

uzrunvelyofen nebismieri anu spontanuri moTxovnis Sesrulebas, miT umetes globaluri, 

ganawilebuli sistemebis SemTxvevaSi. saZiebo informaciis amoReba niSnavs Sesabamisi 

semantikuri atraqtoris povnas, rac realurad xsenebul atraqtorTan mimarTebaSi 

mocemuli semantikuri hipergrafis proeqcias warmoadgens.   

 

epistemologiuri 
done 

ko
mp
o
z
ic

ia
 

d
ek
o
mp
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z
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ia
 

A B 

fonemaTa masivi nax.3. 
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8. daskvna 

amgvarad, maRali ganzomilebis, rTuli struqturis semantikuri informaciis 
warmodgenisa da damuSavebisaTvis, miT umetes,  tvinis muSaobis principebTan 

miaxloebuli xelovnuri inteleqtis sistemebis realizaciisaTvis Tanamedrove 

kompiuteris modeli da Sesabamisi Software ukve aradamakmayofilebeli iqneba. SesaZloa, 
dRevandeli gadasaxedidan cota gadaWarbebulad mogveCvenos, magram nanoteqnologiebis 
swrafma ganviTarebam sakmaod realuri gaxada axlo momavalSi kristalebze, polimerul 

da biomolekulebze realizebuli moqnili, neironuli multiprocesoruli qvanturi 
supermanqanebis gamoCena, rac gamoiwvevs maT mier Tanamedrove kompiuteris Canacvlebas [1].  

SesaZlebeli gaxdeba ara mxolod teqstebis martiv modelebTan muSaoba, aramed 

maRali donis codnisa da metacodnis modelebiT operireba, rac metad aqtualuria 
informaciis saukuneSi. es ki, Tavis mxriv, xelovnuri inteleqtis axali paradigmis 
dasabami Seiqneba, romlis Canasaxis fragmentebi albaT mocemul naSromSic SeimCneva.  
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Summary 
This paper is consecrated to the modern Artificial Inteligence (AI) problems, to the 

comparative analysis between the capabilities of the Artificial Intelligence and human brain, 
consciousness. The description of the functioning of the human brain from the point view of the 
perception, of the shape recognition, of the treatment of texts and the behavior of the comlex system. 
The synergetical neural network as a new approach of the solution of represented  problems is 
proposed. In conclusion the realisation of the considered semantic models on the quantum 
supercomputer is proposed as the draft of the future paradigm of the development intellectual systems. 
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Резюме 

Преставленная статья посвящена проблемам современных систем искусственного 
интеллекта. Проведен сравнительный анализ возможностей человеческого мозга, сознания и 
искусственного интеллекта. Описан механизм функционирования мозга с точки зрения 
восприятия сенсорной информации, распознавания образов, обработки текстов и поведения. 
Предложен синергетический нейронный граф как новый подход решения рассмотенных 
проблем. В заключении реализация предложенных семантических моделей на квантовых 
суперкомпьютерах была предложена в рамках будущей парадигмы развития интелектуальных 
систем.  



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS -  No 1(4),  2008 
 

 172

 


