
 

saqarTvelos teqnikuri universiteti 

 

E 

 

 

elguja yubaneiSvili 

 

 

 

 

 

 

 

samedicino eqspertuli 

sistemebi 
 

 

 

 

 leqciebis kursi  

 

 

 

 

 

 
 

 

 

 

 

Tbilisi 2012 

 



 

------------------------------------------------------------------ 

ე. ყუბანეიშვილი.  სამედიცინო ექსპერული სისტემები 

 

2 

 

 

1. eqspertuli sistemebis arsi 

 

1.1 eqspertuli sistemis gansazRvra 

 
   roca me-20 saukunis ormocian wlebSi pirveli eleqtronul-
gamomTvleli manqanebis proeqtireba daiwyo, maSin daisva kiTxva: am 
mowyobilobam unda gamoTvalos Tu imsjelos?Bbritaneli mecnieri alen 
tiuringi amtkicebda, rom aseTi tipis kompiuterma ara marto unda 
daamuSavos informacia, aramed unda moaxdinos msjelobis procesis 
modelirebac. maSin es idea uyuradRebod darCa. 
 1956 w. masaCusetis teqnikuri institutis da stenfondis 
universitetis (aSS) logikis specialistebma tiuringis ideis garSemo 
diskusia wamoiwyes da SemdgomSi mas xelovnuri inteleqti uwodes, 
romelic 60-ian wlebamde rCeboda mxolod Teoriul sakiTxad. Aamrigad, 
xelovnuri inteleqti aris informatikis dargi, romelic dakavSirebulia 
inteleqtualuri sistemebis SeqmnasTan. 
 sistemas inteleqtualuri ewodeba, rodesac kompiuterSi adamianis 
azrovnebis modelireba xdeba. Nnebismieri cocxali organizmi 
inteleqtualur sistemas warmoadgens. Mmas grZelvadiani mexsiereba da 
TviTswavlebis unari gaaCnia. Aase magaliTad, anTebul quras bavSvi TiTs 
Tu daadebs, SemdgomSi is amas aRar gaimeorebs. rac Seexeba teqnikur 
sistemebs, isini inteleqtualur sistemebs ar warmoadgenen, radgan maTi 
reaqcia erTsa da imave movlenaze kardinalurad ar icvleba. 
 inteleqtualur sistemis gansazRvreba me-20 saukunis 60-ian wlebSi 
warmoiSva, roca fiqrobdnen, rom kompiuteris saSualebiT adaminis 
tvinis modelirebas moaxdenen. Tavis tvinis ujredebi–neironebi 
programulad specialuri maTematikuri meTodebiT aRiwereboda. 
programas Sesavalze garkveuli monacemebi miewodeboda da gamosavalze 
raRac Sedegs Rebulobdnen, romelic etalons dardeboda. etalonidan 
gadaxris SemTxvevaSi Semavali sidideebis koeficientebis koreqtireba 
xdeboda. 
 ideam imis Sesaxeb, rom kompiuterSi Tavis tvinis modelirebaa 
SesaZlebeli  80-ian wlebSi kraxi ganicada, magram neironuli qselebis 
Teoriam garkveuli tipis praqtikuli amocanebis gadasawyvetad Tavisi 
arsebobis mizanSewoniloba daamtkica, magaliTad, saxeTa garCevis 
TeoriaSi. 
 80-iani wlebis bolos naTeli gaxda, rom SeuZlebelia unikaluri 
xelovnuri gonebis Seqmna. ufro metic, aRmoCnda, rom es saWiro ar aris.
 saWiroa Seiqmnas viwro specializirebuli inteleqtualuri 
sistemebi, romlebic adamians ver Secvlian, magram daexmarebian mas. 
saWiroa, rom kompiuteri emsaxurebodes adamins, rogorc mrCeveli, 
swrafad aanalizebdes situaciebs, Tavisi didi mexsierebis saSualebiT 
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iZleodes moqmedebis variantebs, xolo rac Seexeba adamins, man erT-erTi 
misaRebi varianti unda SearCios da misi interpretacia gaakeTos. 
 Aaqedan gamomdinare, specialistebi im daskvnamde mividnen, rom 
xelovnuri inteleqtualuri sistemis SeqmnisaTvis saWiroa kompiuteruli 
programebi, romlebic amocanis amoxsnisas damokidebuli unda iyos ara 
marto formalizirebul sqemebze, aramed im codnazec, romelsac 
specialistebi floben. Ee.i. imisaTvis rom programa gavxadoT 
ineteleqtualuri, saWiroa misi aRWurva mravali maRalxarisxovani 
specialuri codniT raime viwro dargobriv sferoSi. Aamis Semdeg 
miRebuli iqna principulad axali koncefcia, romelsac Semdegi martivi 
formulireba mieca: kompiuteris programa  rom iyos inteleqtualuri, 
igi unda Seivsos konkretuli sagnobrivi sferodan specialuri 
maRalkvalificirebuli codniT. 
 am faqtoris gaTvaliswinebam specializebuli programuli 
sistemebis Seqmnas da ganviTarebas Seuwyo xeli, xolo programebma 
saxeli – eqspertuli sistemebi miiRo. Aaqedan gamomdinare, xelovnuri 
inteleqtis Sesaxeb rom SegveZlos laparaki, programul sistemas unda  
gaaCndes yvela is elementi, romelic adaminis mier gadawyvetilebis 
miRebis process axlavs Tan. Eesenia: mizani, faqtebi, monacemebi, 
logikuri wesebi, daskvnis miRebis meqanizmi. 
     Aamrigad, eqspertuli sistema (es) aris xelovnuri inteleqtis 
kvlevis erT-erTi mimarTuleba iseTi gamoTvliTi sistemebis Sesaqmnelad, 
romlebsac SeuZliaT miiRon gadawyvetileba, romelic axlosaa mocemuli 
dargobrivi sferos eqspertis gadawyvetilebasTan. rogorc wesi, es 
iqnmeba zogierT viwro specializebul sferoSi praqtikuli amocanebis 
gadasawyvetad, sadac specialistebis (eqspertebis) codna did rols 
TamaSobs. 
 Ees teqnologia warmoadgens kvlevis axali sferos erT-erT 
mimarTulebas, romelmac miiRo dasaxeleba _ xelovnuri inteleqti.Aam 
sferos gamokvlevebi iseT kompiuteruli programebis damuSavebasa da 
danergvazea koncentrirebuli, romlebic adaminis moRvaweobis im sferos 
asaxaven, romelic azrovnebas moiTxovs. Aamas miekuTvnebian 
gadawyvetilebis miRebis, saxeTa garCevis da sxva amocanebi. 
 Ees tipiuri amocanebia: 
 _ sawyisi monacemebidan informaciis amoReba (magaliTad, 
biosignalebi) ; 
 _ darRvevebis diagnostika (rogorc teqnikur sistemebSi, ise 
adaminis organizmSi) ; 
 _ rTuli obieqtebis struqturuli analizi (magaliTad,  qimiuri 
naerTebi); 
 _ mravalkomponenturi sistemebis konfiguraciebis SerCeva 
(magaliTad, kompiuteruli qselebis ganawileba) ; 
 _ Tanmimdevruli operaciebis dagegmareba, romlebsac mivyavarT 
sasurvel miznamde (magaliTad, samrewvelo robotebis qceva). 
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1.2 eqspertuli sistemebis ZiriTadi maxasiaTeblebi 
 
 xelovnuri inteleqtis specialistebs gaaCniaT viwro (amasTan 
rTuli) warmodgena imaze, Tu rogori unda iyos es. maTi ganmartebiT es 
unda iyos kompententuri, unda SeZlos simboluri msjeloba, unda 
Seicavdes siRrmiseul codnas da iyos TviTSegnebuli. Mmokled 
ganvixiloT es maxasiaTeblebi. 
 Kkompententuroba. eqspertuli sistema unda amJRavnebdes 
kompententurobas anu konkretul sagnobriv sferoSi profesionalizmis 
im dones unda miaRwios, rac eqsperts gaaCnia. magram, swori 
gadawyvetilebis miReba sakmarisi ar aris. Tanamedrove eqspertebi ara 
mxolod swor gadawyvetilebebs pouloben, aramed damwyeb 
specialistebze bevrad swrafad axerxeben amas, romlebsac swori 
gadawyvetilebis misaRebad gacilebiT didi dro sWirdebaT. aqedan 
gamomdinare, eqspertuli sistema gadawyvetilebebs unda Rebulobdes 
efeqturad da swrafad. 
 simboluri msjeloba. raime rTuli amocanis gadawyvetisas 
eqspertebi gverds uvlian rTul maTematikur gamoTvlebs. Aamis magier, 
isini sagnobrivi sferos cnebebs warmoadgenen simboloebis saSualebiT 
da iyeneben sxvadasxva strategiebs da evristikas. eqspertul sistemaSi 
codnac simbolur formaSi warmodgindeba. xelovnuri inteleqtis 
ganmartebiT simbolo warmoadgens niSnebis Wajvs, romelic asaxavs 
realuri samyaros raime cnebas. programaSi simboloebis gaerTianebas 
simboluri struqtura ewodeba. moviyvanoT magaliTi. 
 (defeqturi produqcia) 
 (mewarmis gamoSvebuli produqcia) 
 (tolia (mewarmis pasuxismgebloba) 0.8) 
moyvanil struqturebs SeiZleba mivceT Semdegi interpretacia: 
,,produqti aris defeqturi”, ,,mewarmis mier produqti gamotanili iqna 
gasayidad” da ,, mewarmis pasuxismgebloba tolia 0.8” 
 Aamocanebis gadawyvetisas es maTematikuri gamoTvlebis nacvlad am 
simboloebiT manipulirebs. Kkategoriulad ar SeiZleba imis mtkiceba 
rom es ar iyenebs maTematikur gamoTvlebs, magram ZiriTadad is 
miesadageba simboloebis manipulirebas. aqedan gamomdinare, codnis 
warmodgena – SerCeva, forma da gamoyenebuli simboloebis 
interpretacia, - warmoadgens metad aqtualurs. garda amisa, amocana 
SeiZleba warmodgenili iyos nebismieri saxiT. Aaqedan gamomdinare, es 
unda gaaCndes unari moaxdinos amocanis transformireba misTvis 
sasurvel saxemde, raTa gadawyvetilebis procesi iyos efeqturi.  
 siRrme. es unda gaaCndes siRrmiseuli codna. Ees imas niSnavs, rom 
igi efeqturad unda muSaobdes viwro sagnobriv sferoSi, romelic 
Seicavs rTul, aratrivialur amocanebs. Aamitom Sesabamis es-Si wesebi 
unda iyos rTuli, anu rTuli unda iyos an yvela wesi an iyos wesebis 
simravle. 
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 TviTSegneba. Ees gaaCnia codna, romlis saSualebiT SesaZlebelia 
sakuTari moqmedebis gansja. magaliTad, Tu es efuZneba wesebs, maSin mas 
advilad SeuZlia gamoiyvanos daTvalierebis proceduris jaWvi, romelic 
man Seqmna gadawyvetilebis misaRebad. amis garda, Tu mocemulia 
specialuri wesebi, saidanac Cans Tu ra SeiZleba vimoqmedoT gamoyvanis 
jaWvze, maSin SesaZlebelia am codnis gamoyeneba gadawyvetilebis miRebis 
sizusteze, mdgradobaze da zogadad sxva ganmartebebze, kerZod  
gadawyvetilebis mirRebis procesis msjelobaze. sistemis am codnas 
metacodna ewodeba. 
 Eeqspertul sistemebs gaaCniaT e.w. axsnis meqanizmi. igi warmoadgens 
codnas, romelic saWiroa imis asaxsnelad Tu rogor mivida sistema am 
gadawyvetilebamde. TviTSegnebis arseboba metad saWiroa, radgan: 
 _ momxmareblebi ufro endobian Sedegs:  
 _ xdeba sistemis ganviTarebis daCqareba; 
 _ varaudi, romelsac efuZneba sistemis muSaoba, xdeba cxadi da ara 
sagulisxmo. 
 Aaxsnis unari TviTSegnebis erTi aspeqtia. momavalSi TviTSegneba 
kidev ufro mets SesZlebs, kerZodE es-bi TvioTonve SeZleben ganxilvis 
safuZvelze Camoayalibon axali wesebi, SeZleben Tavisive struqturis 
koreqtirebas, codnis bazis reorganizacias da sxva. 
 Aam ganmartebidan gamomdinare, es Seqmnis teqnologias xSirad 
uwodeben codnis inJinerias. 
 
  
1.3 eqspertuli sistemis upiratesoba adamiani-eqspertTan SedarebiT 

  
 ismeba kiTxva: `risTvis gvWirdeba es? ar jobia, rom adamianebis 
gamocdilebas mivmarToT, rogorc es warsulSi iyo?~. ganvixiloT is 
ZiriTadi upiratesobebi, romlebsac gvaZlevs es gamoyeneba. esenia: 

1. mudmivoba. Aadamianis kompentecia droSi mcirdeba. Ggarda amisa, 
adamiani-eqspertis moRvaweobis droebiTi Sewyveta SesaZlebelia 
mis profesiul xarisxze mniSvnelovnad aisaxos; 

2. gadacemis simartive. erTi adamianidan meoreSi codnis gadacema 
grZeli da sakmaod Zviri procesia. rac Seexeba es aq codnis 
gadacema umartivesi procesia, romelic programebisa da 
failebis kopirebiT warmoebs; 

3. mdgradoba da Sedegebis gameoreba. es mdgradia `xmauris~ mimarT. 
adamiani advilad eqvemdebareba gareSe faqtorebis zegavlenas, 
romlebic uSualod ar arian damokidebulni amosaxsnel 
amocanaze. adamianma-eqspertma msgavsi situaciebis dros SeiZleba 
sxva gadawyvetileba miiRos, maSin roca es gadawyvetileba 
stabiluria. 

4. Rirebuleba. maRalkvalificirebuli Eeqspertebis konsultacia 
sakmaod Zviria, maSin rodesac es SedarebiT iafia. marTalia es 
damuSaveba Zviri jdeba, magram is eqspluataciaSi iafia. 
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    Uunda aRiniSnos, rom es damuSaveba ar gvaZlevs saSualebas mTlianad 
gamovricxoT adamiani-eqsperti. Mmiuxedavad imisa, rom es sakmaod kargad 
asrulebs Tavis movaleobas, mainc arseboben garkveuli dargobrivi 
sferoebi da situaciebi, sadac adamianis kompentecia mniSvnelovnad 
aWarbebs xelovnurs. 
 
 

1.4 eqspertuli sistemebis gansxvaveba sxva programebisagan 
 
 rogorc aRvniSneT, es aris kompiuteruli programa, romelic 
Cveulebrivi programebisagan gansxvavdeba Semdegi niSanTvisebebis 
arsebobiT: 
 _ es-Si xdeba dargobrivi sferos problemebis ara imdenad 
fizikuri (an sxva saxis), aramed adamianis azrovnebis meqanizmis 
modelireba, imave dargobrivi sferos amocanebis gadasawyvetad. amiT es-
ebi sagrZnoblad gansxvavdebian maTematikur modelirebis sistemebisagan 
an kompiuteruli animaciebisagan. gadawyvetiT ar SeiZleba imis mtkiceba, 
rom es mTlianad asaxavs specialistis fsiqologiur models, magram igi 
kompiuteris saSualebiT gadawyvets amocanis garkveul nawils ise, 
rogorc amas adamiani-eqsperti akeTebs; 
 _ es garda gamoTvliTi operaciebis Sesrulebisa, ayalibebs masSi 
arsebuli codnis saSualebiT garkveul mosazrebebs da Sedegebs. codna, 
rogorc wesi, warmodgenilia specialur enaze da inaxeba sakuTari 
programidan calke, romelsac codnis baza ewodeba; 
      _ amocanis gadawyvetisas ZiriTads warmoadgens evristikuli da 
miaxloebiTi meTodebi, romlebic algoriTmisagan gansxvavebiT 
yovelTvis warmatebis garantias ar iZlevian. Eevristika warmoadgens 
garkveul codnaze dafuZnebul moqmedebebis wess, romelsac adamiani 
iZens analoguri amocanebis praqtikuli amoxsnis Sedegad. aseTi 
meTodebi warmoadgenen miaxloebiTs im azriT, rim isini ar iTxoven 
srulyofil sawyis informacias da arsebobs garkveuli damajereblobis 
an daurwmuneblobis xarisxi imisa, rom miRebuli amonaxseni aris swori. 
 es-ebi xelovnuri inteleqtis sxva programebisagan gansxvavdebian 
Semdegi niSanTvisebebis arsebobiT: 
 _ es-ebs saqme aqvT realuri samyaros sagnebTan da maTze  
operaciebis Casatareblad saWiroa adamianis mier dagrovili 
gamocdileba. xelovnuri inteleqtis programebi umetes wilad atareben 
kvleviT xasiaTs da masSi ZiriTadi yuradReba eTmoba abstraqtul 
maTematikur problemebs an ganixilaven realuri problemebis 
gamartivebul variantebs, romlebsac xSirad `saTamaSo~ problemebsac 
uwodeben. aseTi programebis Sesrulebis mizania sistemis `inteleqtis 
unaris gazrda~ an garkveuli meTodikis SemuSaveba. es samecniero an 
komerciul sferoSi mkveTrad gamoxatuli praqtikuli mimarTuleba 
gaaCnia; 
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 _ es erT-erT ZiriTad maxasiaTebels Sedegebis miRebis siCqare da 
misi imedianoba warmoadgens. xelovnuri inteleqtis programebi SeiZleba 
ar iyvnen sakmaod swrafni, radgan isini warmoadgenen kvlevis 
instruments da ara programul produqts; 
 _ es unda gaaCndes miRebuli Sedegebis axsnis unari, raTa aCvenos 
Tu ratom miiRo man aseTi gadawyvetileba da daamtkicos misi 
dasabuTebuloba. Mmomxmarebelma unda miiRos sruli informacia 
imisTvis, rom igi darwmundes Sedegis sisworeSi. 
 Aamrigad, es Seicavs garkveuli dargobrivi sferos codnas, 
romelic dagrovda adamianis praqtikuli moRvaweobis Sedegad da igi mas 
iyenebs am sferosaTvis damaxasiaTebeli specifiuri problemebis 
gadasawyvetad. amiT es gansxvavdeba sxva tradiciul sistemebisagan, 
sadac upiratesoba eZleva zogadad Teoriuls, magaliTad, maTematikuri 
meTodebis gamoyenebas. 
 Ees gamoyenebis sferoebia: samxedro saqme, metrologia, medicina, 
sainJinro saqme, geologia, mrewveloba, soflis meurneoba da bevri sxva. 
CamoTvlil sferoebidan es yveleze popularulia da bevria medicinaSi, 
sadac Sesabamisi gamokvlevebi daiwyo me-20 saukunis 70-iani wlebis 
dasawyiSi stanfordis (aSS) kvlevis centrSi. Uunda aRiniSnos, rom 
medicinis TiTqmis arc erTi dargi ar aris darCenili, sadac xelovnuri 
inteleqtis sistemebi ar iRebdnen monawileobas saeqimo gadawyvetilebis 
formirebisa da mis miRebaSi. 
 
 

 
1.5 Eeqspertuli sistemis gamoyenebis SezRudvebi 

 
es potencialuri momxmarebeli xSirad svams Semdeg kiTxvas:  

`SeuZlia Tu ara mas gadawyvitos Cemi problemebi?” arsebobs sami 
faqtori, romlebzedac aris damokidebuli sabolao pasuxi. Eesenia: 
problemis buneba, dargobriv sferoze garkveuli codnis arseboba, 
romelsac miekuTvneba problema da problemis analizis Sedegebis 
Sejerebis saSualeba. vidre miviRebT gadawyvetilebas es Seqmnaze, unda 
davfiqrdeT xelmisawvdomia Tu ara iseTi eqsperti, romelsac SeuZlia: 
 _ problemis gadawyveta; 
 _ icis, rogor unda gadawyvitos problema; 
 _ SeuZlia axsnas, rogor unda gadawyvitos problema; 
 _ gaaCnia dro problemis gadawyvetis axsnisaTvis; 
 _ gaaCnia wamaqezebeli motivebi es SeqmnaSi monawileobisaTvis.                                  

bunebSi arsebobs iseTi movlenebi (procesebi) romelTa gadawyveta 
es saSualebiT warmoudgenelia. magaliTad, amindis prognozi, es is 
amocana ar aris romlis amoxsna SeuZlia vinmes, Tundac gamocdil 
eqsperts. metyvelebis garCeva iseTi amocanaa, romelsac xsnis 
praqtikulad yvela, magram aravin ar icis (profesionali lingvistebis 
CaTvliT) Tu rogor xdeba es. aqedan gamomdinare, am problemis 
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gadawyveta monacemTa analizis meTodebis saSualebiT TiTqmis 
SeuZlebelia. aq Sedegebs unda velodoT statistikuri modelirebisagan. 
Tundac gvyavdes genialuri eqsperti, romelsac SeuZlia mocemuli 
amocanis amoxsna,  SeuZlebelia mivaRwioT sasurvel efeqts, roca 
eqsperts ar SeuZlia an ar unda detalurad axsnas amocanis amoxsnis 
procesi. garda amisa, eqsperti SeiZleba ar iyos ganwyobili ucxo 
adamianTan urTierTobaze, an Zalze dakavebulia da ar SeuZlia codnis 
inJinerTan xangrZlivi saubari. rogorc wesi, maRali klasis eqsperti 
yovelTvis dakavebulia  Tavisi saqmianobiT da amitom urCevia 
Seasrulos Tavisi samsaxureobrivi movaleobebi, vidre awarmoos 
xangrZlivi saubari codnis inJinerTan.  
 Aarsebobs, agreTve, fsiqologiuri faqtori – mravali eqsperti 
eWviT uyurebs Tavis unikalur gamocdilebas da ar surs misi 
gamomJRavneba, radgan is Tvlis, rom am condis gadacema avtomatizebul 
sistemisaTvis, isini Wrian im tots razedac sxedan. 
 Tu CavTvliT, rom zemod moyvanili siZneleebi gadalaxulia, mainc 
arseboben iseTi faqtorebi, romlebic zRudaven adaminis gamocdilebis 
`manqanur “ asaxvas. magaliTad:  
 _ amocanis amoxsnis procesSi gamoiyeneba adaminis grZnobis 
organoebi, rac kompiuterisaTvis miuwvdomelia;  
 _ Aamocanis amoxsnaSi CarTulia kacobriobis saRi azris 
mosazrebebi an codnis didi moculoba,  rac TavisTavad igulisxmeba 
nebismieri adamianisaTvis. 
 Zalze mniSvnelovania gamovyoT dargobrivi sferos is codna, 
romelic damaxasiaTebelia eqspertisaTvis, im codnidan, romelic 
cnobilia nebismieri adaminisaTvis, romelic asrulebs am sferoSi 
rutinul samuSaos. 
 Mmxedvelobis aredan ar unda gamogvrCes garemos codnis is didi 
moculoba, romelsac Cven yvelani vflobT: codna dargebze da maT 
Tvisebebze, codna adaminebze da maT moqmedebis motivaciaze, codna 
fizikur samyaroSi  mimdinare movlenebs Soris urTierTkavSirze da a.S. 
usasrulobamde. codnis es erToblioba Cven ar CavrTavT im codnaSi, 
romelic gansxvavdeba eqspertis codnidan, magram dRemde ucnobia is Tu 
ramdenad mniSvnelovania es codna kompiuterisaTvis ama Tu im viwro 
specializirebuli amocanebis gadasawyvetad. 
 DdReisaTvis es ganviTareba ramdenadme Seferxebulia Semdegi 
mizezebis gamo: 
 _ dargobrivi sferos e.w. ,,siRrmiseuli“ codnis gadacema es-Tvis 
warmoadgens didi problemas, radgan rTulia eqspertebis evristikuli  
codnis formalizacia; 
 _ es ar Seswevs warmoadginos Tavisi msjelobis gaazrebuli 
warmodgena ise, rogorc amas adamini akeTebs. rogorc wesi, es mxolod 
aRwers adaminis amoxsnis  procesis  bijebis Tanmimdevrobas; 
 _ nebismieri kompiuteruli programis gamarTva da testireba 
warmoadgens sakmaod rTul saqmes, magram es Semowmeba gansakuTrebiT 
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rTulia. es warmoadgens seriozul problemas, radgan isini gamoiyenebian 
iseT kritikul sferoSi, rogoricaa medicina, sahaero da rkinigzis 
moZraobebis marTva, birTuli warmoeba da sxva; 
 _ es-ebs gaaCniaT kidev erTi didi nakli, maT ar gaaCniaT 
TviTswavlebis unari. saqme imaSia, rom es-ebi rom iyvnen yovelTvis 
gamarTul mdgomareobaSi, saWiroa codnis inJineris mudmivi Careva 
codnis bazaSi. Tu ki es ar gaaCnia SemqmnelebTan mxardamWeris 
saSualeba, isini kargaven gamoyenebis SesaZleblobebs. 
 
 
 

1.6 Eeqspertuli sistemis gamoyenebis sferoebi 
  

codnaze dafuZnebuli es gamoyenebis sferoebi SeiZleba 
davajgufoT ramodenime ZiriTad klasad: samedicino diagnostika, 
prognozireba, dagegmareba, interpretacia, kontroli da marTva, 
meqanikuri da eleqtruli mowyobilobebis gaumarTaobis diagnostika, 
swavleba. 

samedicino diagnostika. erT-erT cnobili samedicino daniSnulebis 
es warmoadgens MYCIN, romlis pirveli versia Seiqmna stenfordis 
universitetSi me_20 saukunis samocdaaTian wlebSi da gankuTvnilia 
sisxlis infeqciuri daavadebis diagnostikisaTvis. dReisaTvis es sistema 
svams diagnozs eqim-infeqcionistis doneze. mas gaaCnia codnis 
gamartovebuli baza, ris gamoc misi gamoyeneba  SesaZlebelia medicinis 

sxva sferoSic. amis magaliTia es PUFF, romelic gankuTvnilia 
filtvebis daavadebis diagnostikisaTvis. garda amisa, arsebobs sxva es-

ebi magaliTad, SPE – anTebiTi procesebis diagnostikisaTvis, CADUCEOUS 
Sinagani daavadebis diagnostikisaTvis da sxva. 
 Pprognozireba. prognozirebadi sistemebi gankuTvnilia obieqtis 
mimdinare mdgomareobis safuZvelze mosalodneli Sedegebis an 
movlenebis prognozirebisaTvis. ase magaliTad, prognozirebad sistemas 
,,uoli-stritis” SeuZlia bazris koniuqturis riskis gaanalizeba da 
statistikuri meTodebis safuZvelze momxmareblisTvis daamuSaos 
perspeqtivaSi kapitaluri dabandebis gegma. aseTi es ar miekuTvneba  
codnaze dafuZvnebul sistemas, radgan is iyenebs tradiciuli 
daprogramebis algoriTmebs da procedurebs. Tumca dreisaTvis ar 
arsebobs iseTi es, romelsac SeuZlia Tavisi informaciis saSualebiT 
bazris koniuqturidan gamomdinare  TqvenTvis gazardos kapitali. 
dReisaTvis prognozirebad sistemebs SeuZliaT amindis, mosavlis da 
mgzavrebis raodenobis prognozireba. 
 Ddagegmareba. dagegmarebis sistemebi gankuTvlini arian konkretuli 
mizezebis misaRwevad. magaliTad, mravalcvladiani amocanis amoxsnis 
Sedegad damaskuri firma Informat pirvelad vaWrobis sferoSi myidvelebs 
SesTavaza 13 muSa sadguri, romelebic damontaJebuli iyo ofisSi. am 
sagdurebis saSualebiT SesaZlebelia ufaso 15 wuTiani konsultacia, 
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raTa myidvels daexmaros kompiuteris SerCevaSi myidvelis 
moTxovnilebisa da finansebis gaTvaliswinebiT. Kkompania Boeing es iyenebs 
kosmiuri sadgurebis daproeqtirebisaTvis, TviTmfrinavis Zravebis 
gamorTvis mizezebis dasadgenad da vetfrenebis remontisaTvis. Ees XCON, 

romelic Seiqmna DEC firmam, gankuTvnilia momxmareblis moTxovnebis 
gaTvaliswinebiT VAX tipis kompiuteruli sistemebis konfiguraciis 
gansazRvrisTvis an SecvlisaTvis. Ffirma DEL amuSavebs ufro mZlavr 
XSEL sistemas, romelsac gaaCnia XCON sistemis codnis baza da 
gankuTvnilia myidvelebis dasaxmareblad sasurveli konfiguraciis 
gamoTvliTi sistemebis SerCevisaTvis. XCOM sistemisagan gansxvavebiT 
XSEL warmoadgens interaqtiul sistemas. 
 interpretacia. interpretaciul sistemebs gaaCniaT dakvirvebis 
Sedegebis  safuZvleze gamoitanon garkveuli daskvnebi. erT-erT yvelaze 
ufro cnobil interpretaciul sistemas warmoadgens PROSPECTOR, 

romelic aerTianebs cxra eqspertis codnas geologiaSi. iyenebda ra 
cxra eqspertizis meTodis SeTavsebas, sistemam SeZlo didi moculobis 
sabados aRmoCena, maSin roca 9 eqspertma damoukideblad ver SeZlo misi 
aRmoCena. sxva interpretaciuli sistema HASP/SIAP akustikuri 
TvalTvalis sistemis saSualebiT gansazRvravs gemebis tipebs da maT 
adgilmdebareobas wynar okeaneSi. 

kontroli da marTva. codnaze dafuZvnebuli sistemebi SeiZleba 
gamoyenebuli iyos rogorc kontrolis da marTvis inteleqtualuri 
sistemebi, romlebic sxvadasxva wyaroebidan miRebuli informaciis 
saSualebiT Rebuloben garkveul gadawyvetilebebs. aseTi sistemebi 
muSaoben atomur eleqtro sadgurebSi, marTaven sahaero moZraobebs da 
awarmoeben samedicino kontrols. isini SeiZleba sasargebloni iyvnen 
warmoebis finansuri moRvaweobis regulirebisaTvis da kritikul 
situaciebSi gadawyvetilebis miRebis  daxmarebaSi. 
 Mmeqanikuri da eleqtruli mowyobilobebis gaumarTaobis 
diagnistika. Aam sferoSi codnaze dafuZvnebuli sistemebi Seucvlelni 
arian ara marto meqanikuri da eleqtruli manqanebis remontis dros, 
aramed kompiuterebis aparaturuli da programuli uzrunvelyofis 
gaumarTaobis aRmosafxvrelad. 
 swavleba. codnaze dafuZvnebuli sistemebi SesaZlebelia 
gamoyenebuli iyos kompiuteruli swavlebis sistemebSi. sistema 
Rebulobs informacias obieqtis moqmedebaze da axdens am moqmedebis 
analizs. am SemTxvevaSi codnis baza icvleba obieqtis qcevis mixedviT. 
aseTi swavlebis magaliTad SeiZleba moviyvanoT kompiuteruli TamaSi, 
romlis sirTule izrdeba moTamaSis kvalifikaciis xaris zrdasTan 
erTad. erT-erTi saintereso swavlebis es warmoadgens d.lenatos mier 
damuSavebuli sistema EURISCO, romelic iyenebs martiv evristikebs. es 
sistema gamoyenebuli iyo TamaSi, sadac xdeboda sabrZolo moqmedebis 
imitacia. 
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 es umetesoba Seicavs codnas, romlis Semadgenlobis saSualebiT 
SesaZlebelia maTi erTdrouli mikuTvneba ramodenime tipTan. magaliTad, 
saswavlo sistema SeiZleba Seicavdes codnas, romelic iZleva rogorc 
diagnostikis, aseve dagegmarebis Sesrulebis saSualebas. marTvis sistema 
SeiZleba gamoyenebuli iyos kontrolis, diagnostikis, prognozirebis da 
dagegmarebis miznebisaTvis. magaliTad, sistema, romelic uzrunvelyofs 
sacxovrebeli Senobis (binis) dacvas, SeuZlia Tvalyuri adevnos 
garemomcvel viTarebs, gaarCios mimdinare movlena ( magaliTad, gaiRo 
fanjara), gaakeTos prognozi (qurdi cdilobs binaSi SeRwevas) da 
Seadginos moqmedebis gegma (gamoiZaxos policia). 
 
 

 
 

2. eqspertuli sistemis arqiteqtura 

 

 

2.1 eqspertuli sistemis struqtura 

 

 eqspertuli sistema Sedgeba Semdegi blokebisagan: monacemTa baza, 
codnis baza, interpretatori, codnis SeZenis, axsnis da dialogis 
elementebisagan. 
  
 

 
 
 monacemTa baza anu rogorc zogjer uwodeben samuSao mexsiereba, 
gankuTvnilia amocanis amoxsnis mimdinare momentSi sawyisi da 
Sualeduri monacemebis Sesanaxad. 
 codnis baza gankuTvnilia gansaxilveli dargobrivi sferos 
faqtebis da wesebis, romlebic amyareben faqtebs Soris kavSirebs, 
grZelvadian Sesanaxad. sworad SerCeuli eqsperti da misi codnis 
warmatebuli formireba codnis bazaSi saSualebas iZleva es SevZinoT 
unikaluri da metad mniSvnelovani codna. magaliTvisaTvis, eqimi 
pacients kargad usvams diagnozs da efeqturad uniSnavs mkurnalobas 
ara imitom, rom mas dabadebidan gaaCnia mkurnalobis unari, aramed 
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imitom, rom man miiRo xarisxiani samedicino ganaTleba da gaaCnia 
pacientebis mkurnalobis didi gamocdileba. 
 interpretatori monacemTa bazidan sawyisi monacemebis da codnis 
bazidan codnis gamoyenebiT Camoayalibebs iseT Tanmimdevrul wesebs, 
romlebsac mivyevarT amocanis amoxsnisaken. 
 codnis SeZenis meqanizmi Eeqspertis saSualebiT avtomatizebul 
reJimSi axdens codnis bazis Sevsebas. 
 axsnis meqanizis saSualebiT xdeba axsna imis Sesaxeb Tu sistemam 
rogor amoxsna (an ratom ver amoxsna) amocana da romeli codna 
gamoiyena man am dros. es iwvevs sistemis testirebis procesis 
gamartivebas da zrdis momxmareblis ndobas miRebuli Sedegis mimarT. 
 dialoguri meqanizmi uzrunvelyofs dialogur reJimSi es 
urTierTobas momxmarebelTan rogorc amocanis amoxsnis, codnis SeZenis, 
aseve muSaobis Sedegebis axsnis procesSi. 
 es SeqmnaSi monawiloeben: dargobrivi sferos eqsperti (eqspertebi), 
codnis inJineri, roelic warmoadens es Seqmnis specialists, 
instrumentaluri saSualoebebis damuSavebis programisti da 
momxmarebeli. 
 eqsperti aris maRali kvalifikaciis specialisti Tavis dargSi, 
romelic konkretul darobriv sferoSi Rebulobs swor 
gadawyvetilebebs. eqsperti gansazvravs codnas (monacemebi da wesebi), 
romlebic axasiaTeben dargobriv sferos da uzrunvelyofen codnis 
swor Setanas codnis bazaSi. 

codnis inJineri Earis adamiani, romelic flobs informatikis da 
xelovnuri inteleqtis meTodebs da icis rogor unda Seqmnas es. igi 
exmareba eqsperts codnis gamovlenaSi da mis struqturirebaSi, 
axorcielebs iseTi instrumentaluri saSualebebis SerCevas, romelic 
sWirdeba es muSaobaSi, gansazRvravs codnis warmodgenis saSualebebs, 
gamoyofs da daaprogramebs standartul funqciebs, romlebic tipiurni 
arian dargobrivi sferosTvis da romlebic gamoyenebuli iqnebian wesebis 
formirebaSi. 

instrumentalur saSualebas warmoadgensEdaprogramebis ena, 
romelsac iyenebs programisti. programisti amuSavebs instrumentalur 
saSualebebs (Tu misi damuSaveba xelaxla aris saWiro) da 
uzrunvelyofs am saSualebebis Tavsebadobas im dargobriv sferosTan, 
sadac is iqneba gamoyenebuli. 

momxmarebeli aris pirovneba, romelic iyenebs es Tavis moRvaweobis 
sferoSi. 
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2.2 eqspertuli sistemebis klasifikacia 

 

eqspertuli sistemebis sayovelTao klasifikacia ar arsebobs, 
magram ufro xSirad es ansxvaveben daniSnulebis, dargobrivi sferos, 
codnis warmodgenis meTodebiT, dinamiurobiT da sirTuliT. qvemod 
moyvanilia es klasifikaciis blok_sqema: 

 
 

daniSnulebis mixedviT es klasifikacia SeiZleba Semdegnairad: 
 _ sistemebis mdgomareobis diagnostika, maT Soris monitoringi 
(mimdinare mdgomareobis uwyveti dakvirveba); 
 _ sistemis ganviTarebis prognozireba warsuli da awmyo modelebis 
safuZvelze; 
 _ organizaciuri teqnologiuri marTvis dagegmareba da damuSaveba; 
 _ avtomaturi marTva (regulireba); 
 _ saswavlo sistemebi da sxva. 
 dargobrivi sferos eqspertuli sistemebis SedarebiT didi nawili 
modis medicinaSi, geologiaSi, sainJinro saqmeSi, metrologiaSi, 
procesebis marTvaSi da sxva sferoebSi. 
 codnis warmodgeniT es iyofa tradiciul da hibridul sistemebad. 
tradiciul es-Si ZiriTadad iyeneben codnis warmodgenis empiriul 
modelebs da pirveli rigis predikatis gansazRvras. hibriduli es 

iyeneben yvela xelmisawmdom meTodebs da maT Soris optimizaciis 
algoriTmebs da monaceTa bazebis koncefciebs. 
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 sirTulis mixedviT  es iyofa zedapirul da siRrmiseul 
sistemebad. zedapirul es codnis warmodengena xdeba `Tu_maSin~ wesebis 
mixedviT. siRrmiseuli es wesebis jaWvis gawyvetis SemTxvevaSi, gaaCniaT 
unari gansazRvros romeli moqmedeba unda gamoviyenoT amocanis amoxsnis 
gasagrZeleblad. 
 es dinamiurobis TvalsazrisiT iyofa statikur da dinamikur 
sistemebad. dargobriv sferos ewodeba statikuri, Tu misi aRweris 
sawyisi monacemebi droSi ar icvlebian. am SemTxvevaSi sistemis 
gamosavali mniSvnelobebi SeiZleba warmoiSvan xelaxla da icvlebodnen, 
mxolod im pirobiT, rom sawyisi monacemebi rCebian ucvlelni. statikuri 
es blok_sqema warmodenilia Semdeg naxazze: 
 

 
 

 Tu sawyisi monacemebi droSi icvlebian, maSin dargobriv sferos 
ewodeba dinamikuri. dinamikur es, statikur es SedarebiT, gaaCniaT ori 
damatebiTi komponenta: gare samyaros modelirebis qvesistema da gare 
samyarosTan kavSiris qvesistema. dinamikuri es blok_sqema warmodenilia 
Semdeg naxazze: 
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es arsebibis stadiebis mixedviT SeiZleba gamovyoT: 
 _ kvleviTi prototipi; 
 _ moqmedi prototipi; 
 _ samrewvelo sistema; 
 _ komerciuli sistema. 
     kvlevis prototipi ewodeba sistemas, roelsac SeuZlia 
warmodgenili klasis amocanebis amoxsna, magram muSaobaSi SeiZleba iyos 
aramdgradi da mTlianad ar iyos Semowmebuli. damuSavebis mravali 
instrumentaluri saSualebebis arsebobiT kvleviTi prototipis 
SeqmnisaTvis saWiroa daaxloebiT 2_4 Tve. 
 moqmedi prototipi saimedod xsnis yvela amocanas, magram rTuli 
amocanis amosaxsnelad sWirdeba gacilebiT didi dro da mexsiereba. 
moqmedi prototipis Seqmnas sWirdeba daaxloebiT 6_9 Tve. 

es romelic miaRwevs samrewvelo stadias gaaCnia yvela amocanis 
amoxsnis maRali xarisxi minimaluri mexsierebiT da droiT. es miyvanas 
samrewvelo stadiamde sWirdeba daaxloebiT 12_18 Tve.  

samrewvelo stadiis es saSualebas gvaZlevs gadavideT komerciul 
stadiaze anu iseT stadiaze, rodesac SesaZlebelia es gayidva sxvadasxva 
momxmareblebze. sistemis miyvanas komerciul stadiamde sWirdeba 
daaxloebiT 1,5_2 weli. zemod moyvanili droebi samarTliania saSualo 
sirTulis eqspertuli sistemebisaTvis. 

es muSaobis reJimebi. es muSaobs or reJimSi: codnis SeZenis da 
amocanis amoxsnis reJimSi. amocanis amoxsnis reJims xSirad 
konsultaciis an es gamoyenebis reimsac uwodeben. 

codnis SeZenis reJimSi eqsperti sistemasTan urTierTobs codnis 
inJinris saSualebiT. am reJimSi eqsperti iyenebs ra Tavis codnas, avsebs 
codnis bazas, raTa es SemdgomSi eqspertis gareSe avtomaturad 
gamoiyenis miRebuli codna amocanebis amosaxsnelad. eqsperti dargobriv 
sferos aRwers monacemebis da wesebis erTobliobis saSualebiT. 
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monacemebi gansazRvraven obieqtebs, xolo wesebi _ gansaxilveli 
dargobrivi sferos monacemebis manipulirebis saSualebebs. 

konsultaciis reJimSi es-Tan urTierTobs momxmarebeli, romelsac 
ainteresebs Sedegi da misi miRebis meTodi. unda aRiniSnos, rom es 
daniSnulebidan gamomdinare, momxmarebeli SeiZleba ar iyos dargobrivi 
sferos specialisti. am dros is mimarTavs es Sedegebis misaRebad, 
romlis miRebac mas damoukideblad ar SeuZlia. Tu momxmarebeli aris 
dargobrivi sferos specialisti, romelsac SeuZlia damoukideblad 
miiRos Sedegi, maSin is es mimarTavs Sedegebis miRebis proceduris 
daCqarebisaTvis an sistemas gadaabaros rutinuli samuSaoebebi.   
 

 

 

 

 

3 eqspertuli sistemebis damuSaveba 

 

 

3.1 eqspertuli sistemis Seqmnis dasabuTeba 

  
 es damuSaveba mniSvnelovnad gansxvavdeba Cveulebrivi programuli 
produqtis damuSavebisagan. Ees Seqmnis gamocdilebam gviCvena, rom mis 
Sesaqmnelad gamoyenebuli tradiciuri daprogramebis meTodologia an 
mniSvnelovnad axangrZlivebs es Seqmnis proceduras, an kidev mivyevarT 
uaryofiT Sedegamde.  

sanam SeudgebodeT es damuSavebas, condnis inJinerma unda 
ganixilos sakiTxi: saWiroa Tu ara gansaxilveli dargobrivi 
sferosaTvis es Seqmna? Gganzogadoebuli pasuxi SeiZebla iyos: Ees 

gamoyeneba SesaZlebeli unda iyos mxolod maSin, roca misi damuSaveba 
SesaZlebelia, samarTliania da inJinruli codnis meTodebi Seesabamebian 
gadasawyvet amocanebs. 

es gamoyeneba SesaZlebelia mxolod im SemTxvevaSi, roca misi 
damuSaveba SesaZlebelia, gamarTlebulia da inJinruli codnis meTodebi 
Seesabamebian gadasawyvet amocanebs. imisaTvis, rom damuSavdes es saWiroa 
erTdroulad Sesrulebuli iyos Semdegi moTxovnebi: 
 _ arseboben dargobrivi sferos eqspertebi, romlebic gacilebiT 
ukeT xsnian mocemul amocanebs, vidre damwyebi specialistebi; 
 _ eqspertebi Tanxmdebian amocanis amoxsnis meTodis SefasebaSi, 
winaaRmdeg SemTxvevaSi Znelia Sefasdes dasamuSavebeli es xarisxi; 
 _ eqspertebs SeuZliaT bunebriv enaxe axsnan maT mier gamoyenebuli 
meTodebi, winaaRmdeg SemTxvevaSi Znelia eqspertebis codnis gadatana es 
codnis bazaSi; 

 _ gadasawyveti amocana moiTxoვs mxolod gansjas da ara 
moqmedebas; 
 _ amocana ar unda iyos sakmaod rTuli anu misi amoxsnisaTvis 
eqsperts unda sWirdebodes ramodenime saaTi an dRe da ara kvira; 
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 _ Tumca amocana ar unda iyos warmodgenili formaluri saxiT, 
magram igi unda ganekuTvnebodes struqturirebul sferos anu unda iyos 
gamoyofili ZiriTadi cnebebi, Sefasebebi da cnobili unda iyos amocanis 
amoxsnis meTodi, Tundac mxolod eqspertisaTvis; 
 _ amocanis amoxsnisas ar unda gamoiyenebodes msoflios Sesaxeb  
saero codnis farTo speqtri da misi funqcionirebis meTodebi, 
romlebic cnobilia da iyenebs nebismieri normaluri adamiani, radgan 
aseTi codnis Cadeba es-SiEjerjerobiT SeuZlebelia misi didi 
moculobis gamo. 

Ees gamoyeneba SeiZleba SesaZlebeli iyos, magram gamarTlebuli 
ara. Ees gamoyeneba SeiZleba gamarTlebuli iyos Semdegi faqtorebis 
gaTvaliswinebiT: 

_ amocanis amoxsnas moaqvs mniSvnelovani efeqti, magaliTad, 
ekonomikuri; 

_ adamiani-eqspertis gamoyeneba SeuZlebelia, magaliTad, 
eqspertebis sakmarisi raodenobis ar arsebobiT, an sxvadasxva adgilas 
eqspertizis erTdrouli Catarebis aucileblobiT; 

_ eqspertisTvis informaciis gadacema xdeba drois an informaciis 
dauSvebeli dakargiT; 

_ amocanis amoxsnis saWiroeba adamianisaTvis miuRebel 
garemocvaSi. 

Ggadasawyveti amocana Seesabameba es moTxovnebs, Tu ki is Seicavs 
Semdegi maxasiaTeblebis erTobliobas: 

_ amocanas gaaCnia evristikuli da ara algoriTmuli buneba, anu 
misi amoxsnisaTvis saWiro unda iyos evristikuli meTodebis gamoyeneba. 
is amocanebi, romlebic SesaZlebelia garantirebulad iyvnen amoxsnilni 
zogierTi formaluri procedurebiT, ar gamodgebian sistemaSi 
gamosayeneblad; 

_ amosaxsneli amocana SeiZleba amoxsnili iyos simboloebis 
manipulirebis saSualebiT da ara ricxviTi monacemebiT, rogorc es 
miRebulia maTematikur meTodebSi da tradicul daprogramebaSi; 

_ amocana unda iyos sakmaod viwro, raTa amoxsnili iyos es 

saSualebiT da praqtikulad mniSvnelovani.  
 E 

 

 

3.2 eqspertuli sistemis Seqmnis midgomebi 

 
Aarsebobs es Seqmnis oTxi erTmaneTisadan gansxvavebuli midgoma:M 

midgoma, romelic efuZneba siRrmiseul codnas; struqturuli 
midgoma;Mmidgoma romelic efuZneba zedapirul codnas da Sereuli 
midgoma, romelic efuZneba zedapirul da siRrmiseul codnebs. 

1. Mmidgoma romelic efuZneba zedapirul codnas gamoiyeneba 
rTuli amocanebis amoxsnisas, rodesac amocanebis zusti aRwera 
SeuZlebelia. es midgoma mdgomareobs eqspertidan fragmentaluri 



 

------------------------------------------------------------------ 

ე. ყუბანეიშვილი.  სამედიცინო ექსპერული სისტემები 

 

18 

codnis (xSirad evristikulis) miRebaSi. Aam dros ar xdeba obieqtis 
sistemuri da siRrmiseuli Seswavla. sazogadod, aseT es-Si codnis 
warmodgenisaTvis gamoiyeneba wesebi. Yyoveli wesi asaxavs garkveul 

situacias, romlis Sesruleba iwvevs wesis SesaZlo Sesrulebas. აmocanis 

amoxsnis Zebna mdgomareobs iმ wesebis SesrulebaSi, romlebic 

miesadagebian mocemul monacemebs. აm dros igulisxmeba, rom ar 
warmoiqmneba iseTi situacia, romelic ar Seesabameba arc erT wess. 

2. struqturuli midgoma gamoiyeneba im SemTxvevaSi, roca 

ზedapiruli codnis saSualebiT ver xerxdeba amocanis amoxsna. marTlac, 
arastruqturirebul codnis bazaSi gamotanis meqanizmam SeiZleba 
migviyvanos arasaimedo gadawyvetilebamde. es Seqmnis struqturuli 
midgoma msgavsia struqturul daprogramebisa. es gamoyenebis 
TvalsazrisiT struqturuli midgomas ar moeTxoveba amocanis dayvana 
algoriTmamde (rogorc es aris tradiciuli daprogramebis dros), 
aramed is gulisxmobs, rom amocanis nawili amoixsneba Zebnis 
saSualebiT. struqturuli midgomis gamoyeneba mizanSewonilia 
zedapiruli da siRrmiseuli midgomebis erTobliobaSi. 

3. siRrmiseuli midgoma efuZneba im sferos models, sadac es 

muSaobs. Mmodeli SeiZleba gansazRvruli iyos sxvadasxva meTodebiT 
(deklaraciuli, proceduruli). siRrmiseuli midgoma gamarTlebulia im 
dros, rodesac saWiroa zedapiruli midgomis arasrulyofilebiT 
gamowveuli Secdomebis aRmosafxvrelad. Ees Secdomebi warmoiqmnebian 
maSin, rodesac muSa mexsierebaSi ar arsebobs is wesebi, romlebic 
saWiroa amocanis amoxsnis proceduris bolomde miyvanisaTvis. 
siRrmiseuli anu modeluri midgoma moiTxovs sferos sxvadasxva 
movlenebis urTierTmimarTebis cxadad aRweras. Aam midgomisas saWiroa 
gamoyenebuli iyos instrumentaluri saSualebebi, romlebsac gaaCniaT 
mZlavri modelirebis saSualebebi: obieqtebi mierTebuli procedurebiT, 
ierarqiuli memkvidreobis Tvisebebi, obieqtebisaTvis Setyobinebebis 
gadacemis saSualebebi da sxva. 

4. Sereuli midgoma. zogad SemTxvevaSi Sereuli midgoma niSnavs 
zedapiruli, struqturuli da siRrmiseuli midgomebis erTobliv 
gamoyenebas. magaliTad, zedapiruli midgoma SeiZleba gamoyenebuli iyos 
adekvaturi codnis saZieblad, romelic Semdgom gamoyenebuli iqneba 
romelime siRrmiseuli modelis mier. 

 
 
 

3.3 eqspertuli sistemis damuSavebis sirTuleebi 

 
 es damuSaveba dakavSirebulia garkveul sirTuleebTan, romelTa 
gadalaxvis meTodebis codna aucilebelia. ZiriTadad gvxdeba Semdegi 
sirTuleebi: 
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 1. eqspertidan codnis amoReba. arcerTi specialisti arasodes ase 

martivad ar gaxsnis Tavisi profesiuli ostatobis saidumleobas. იs 
motivirebuli unda iyos materialurad an moralurad da Tanac 
dainteresebuli. xSirad aseTi specialisti Tvlis, rom Tu is gaxsnis 

Tavis yvela saidumleobas, maSin SesaZlebelia fიrmisaTvis 
gamousedagari gaxdes, radgan mis magivrad imuSavebs es. am problemis 
gadawyveta SesaZlebelia TanamSromlobaSi dainteresebuli 
maRalkvalificirebuli specialistis SerCevaSi.  
 2. eqspertis codnis formalizacis ararseboba. Ggarkveuli 
dargobrivi sferos eqspert_pecialistebs, rogorc wesi, ar SeuZliaT 
Tavisi codnis formalizireba. isini xSirad intuiciis doneze 
Rebuloben swor gadawyvetilebebs da ar SeuZliaT daasabuTon miRebuli 
gadawyvetilebebi. aseT SemTxvevebis dros saWiroa iseTi eqspertis 

SerCeva, romelsac SeuZlia Tavisi azrebis mkafioდ formulireba da 
sxvas advilad auxsnas Tavisi ideebi. 
 3. eqspertisaTvis drois ukmarisoba. xSirad SerCeul eqsperts 
proeqtis SesrulebisaTvis ar gaaCnia sakmarisi dro. is Zalze 
dakavebulia, yvelas sWirdeba da gaaCnia garkveuli problemebi. Aam 
situaciis gamoricxvisaTvis saWiroa eqsperisagan, sanam is daiwyebs 
obieqtze muSaobas, miviRoT dasturi daxarjos am proeqtis 
SesrulebisaTvis garkveuli fiqsirebuli dro. 
 4. eqspertis mier formalizirebuli wesebi ar aris saWiro 
sizustiT Camoyalibebuli. Ees problema SeiZleba gadawydes Tu 

eqspertTan erTad gadavwyvetT realur amocanebs. აmocanaSi unda 
gamoviyenoT realuri monacemebi. saWiroa eqspertTan urTierToba misTvis 

gasageb bunebriv enaze da gamoyenebuli unda iyos saerTo terminologia. 
rogorc wesi, eqsperts kargad esmis wesebi, romlebic Cawerilia bunebriv 
enasTan miaxlovebuli, vidre daprogramebis enaze LISP an PROLOG. 

 5. resursebis ukmarisoba. Presursebs miekuTvneba personali 

(coდnიs inJineri, programistebi, eqspertebi) da es Seqmnis saSualebebi 
(damuSavebis da mxardamWeri saSualebebi). es damuSavebas sWirdeba didi 

dro, maგaliTad, PUFF sistemis damuSavebas dasWirda 5 adamiani/weli. 
bolo wlebSi es damuSaveba xdeba gacilebiT swrafad  es teqnologiebis 
ganviTarebis gamo. personalis orjer gazrda ver anaxevrebs es Seqmnis 
dros, radgan es Seqmnis procesi aris mravali ukukavSirebiani sistema.  
 
  

 

3.4 eqspertuli sistemis Seqmnis etapebi 

 
 rogorc ukve aRvniSneT, es damuSaveba mniSvnelovnad gansxvavdeba 
Cveulebrivi daprogramebis produqtis Seqmnisagan. es Seqmnis 
gamocdilebam gviCvena, rom mis SeqmnaSi gamoyenebuli tradiciuli 
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daprogramebis meTodologia an Zalian axangrZlivebs es Seqmnas droSi 
an kidev mivyevarT uaryofiT Sedegamde. 
 Ees Seqmnisas gamoiyeneba prototipis koncefcia, romlis arsi 
SemdegSi mdgomareobs: es Semqmnelebi ar cdiloben ucbad Seqmnan 
sabolao produqti. isini qmnian es prototipis ramodenime models. Tu 
prototipi aCvenebs, rom is vargisiania mocemuli amocanebis 
gadasawyvetad, maSin eqsperti codnis inJinerTan erTad afarToebs 

prototipis codnis bazas. წarumateblobis SemTxvevaSi saWiroa axali 
prototipis Seqmna. Pprototipi gadaiqceva es maSin, roca is efeqturad 
amoxsnis mocemuli dargobrivi sferos amocanebs.      

Camoyalibda es damuSavebis garkveuli teqnologia, romelic 
moicavs 6 etaps: identifikacia, konceptualizacia, formalizacia, 
Sesruleba da sacdeli eqspluatacia. 
 

 
K identifikaciis etapze ganisazRvrebian: amocanebi, sistemis SeqmnaSi 
monawileebi, maTi roli, resursebi da miznebi. monawileTa raodenobis 
dadgena gulisxmobs eqspertisa da codnis inJinris raodenobebis da maT 
urTierTqmedebis formis dadgenas. sazogadod, es Seqmnis ZiriTad etapze 
monawileoben ara umetes 3_4 adamiani, maT Soris erTi eqsperti, erTi an 
ori codnis inJineri da erTi programisti. es Seqmnis procesSi 
SesaZlebelia monawileTa raodenobis gazrda. magaliTad, codnis 
inJiners SeuZlia saWiroebis SemTxvevaSi moiwvios sxva eqspertebi. 
 Aamocanis identifikacia mdgomareobs gadasawyveti amocanis 
araformalur (verbaluri) aRweraSi, sadac naCvenebia amocanis saerTo 
maxasiaTeblebi; qveamocanebi, romlebic gamoiyofian ZiriTad 
amocanisagan; sakvanZo gansazRvrebi, maxasiaTeblebi da kavSirebi; 
Semavali (gamomavali) monacemebi; amoxsnis savaraudo saxe; amocanis 
amoxsnis testebi (magaliTebi). 
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 identifikaciis etapis ZiriTadi mizania amocanis samuSaoebis 
dawyeba codnis  bazis Sesaqmnelad. Aamocanebis  identifikaciis dros 
saWiroa vupasuxoT Semdeg kiTxvebs: 
 _ romeli amocanebis amoxsnisTvisaa gankuTvnili es? 
 _ rogor SeiZleba am amocanebis daxasiaTeba da gansazRvra? 
 _ yoveli amocana ra qveamocanebad SeiZleba daiyos da romel 
minacemebs iyenebs? 
 _ romeli situaciebi abrkolebem amocanis amoxsnas? 
 _ es dabrkolebebi rogor imoqmedeben sistemaze?  
Dda sxva kiTxvebi. 
 Aamocanis identifikaciis procesSi inJineri mWidro kontaqtSi 
muSaobs eqspertTan. Eqsperti azustebs amocanis aRweras, ganmartavs Tu 
rogor unda amovxsnad amocana da ra msjeloba udevs safuZvlad 
amocanis amoxsnas. 
 es damuSavebis tipiur resursebs warmoadgenen: codnis wyaro, 
Seqmnis dro, gamoTvliTi saSualebebi (kompiuteris SesaZleblobebi da 
programuli instrumentebi) da dafinansebis moculoba. warmatebis 
misaRwevad eqspertma da codnis inJinerma unda gamoiyenon maT xelSi 
arsebuli yvela saSualebebi. 
 unda aRiniSnos, rom dReisaTvis es damuSavebisas (gansakuTrebiT 
dinamikuris) gamoiyeneba koperatiuli proeqtirebis principi, romelic 
gulisxmobs momxmareblis uSualod CarTvas es damuSavebis procesSi. Ees 
aixsneba imiT, rom momxmarebels gaaCnia gamoyenebiTi amocanebis, 
romlebic unda amoxsnas sistemam, araformaluri gageba. Tumca, codnis 
inJiners da programists SeuZliaT am gamoyenebiT amocanebSi garkveva, 
magram aman SeiZleba gamoiwvios es Seqmnis droSi gawelva da Tanac maTi 
kompentecia, gamocdil momxmarebelTan SedarebiT, gacilebiT dabalia. 

konceptualizaciis etapze xdeba dargobrivi sferos 
SemadgenlobiTi analizi, vlindeba cnebebi da maTi urTierTkavSirebi, 
ganisazRvreba amocanis amoxsnis meTodebi. eqsperti da codnis inJineri 
gamoyofen sakvanZo cnebebs, kavSirebs da maxasiaTlebebs, romlebic 
saWiroa amocanis amoxsnis procesis aRsawerad. Aam etapze ganisazRvreba 
amocanis Semdegi Taviseburebebi: minacemTa tipi; sawyisi da gamosatani 
monacemebi; amocanis qveamocanebi; gamosayenebeli strategiebi da 
hipoTezebi; dargobrivi sferos obieqtebs Soris urTierTkavSirebi; 
codnis Semadgenloba; SezRudvebi, romlebic warmoiqmnebian amocanis 
amoxsnisas; gamoyenebuli kavSirebi (ierarqia, nawili/mTeli, mizezi/Sedegi 
) da sxva.  
 formalizaciis etapze yvela is sakvanZo cnebebi da kavSirebi, 
romlebic gamovlenili iyo  konceptualizaciis etapze, gamoisaxebian 
romelime formalur enaze, romelsac airCevs codnis inJineri.  codnis 
inJineri gansazRvravs gamodgeba Tu ara arsebuli instrumentaluri 
saSualebebi gansaxilveli problemebis gadasawyvetad, wimaaRmdeg 
SemTxvevaSi unda SeirCes sxva instrumentaluri saSualebebi an 
damuSavdes axali originaluri saSulebebi. xdeba ZiriTadi cnebebis 
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formalizireba, ganisazRvreba codnis interpretaciis meTodebi, sistemis 
muSaobis modelireba, sistemaSi dafiqsirebuli wesebis adekvaturobaze 
Semowmeba, codnis warmodgenis da manipulirebis saSualebebi. 
      formalizaciis procesis ZiriTad amocanas waroadgens sawyisi 
amocanebis da codnis struqturizaciis problemebi. kerZod, saerTo 
amocanis mokavSire qveamocanebTan struqturizacia, codnis 
struqturizacia deklaratiul da procedurul codneebad, klasebis 
ierarqiul safuZvelze dargobrivi sferos struqturizacia da danarTis 
struqturizacia `nawili/mTeli~ ierarqiis safuZvelze. 
 Sesrulebis etapze xdeba codnis bazis Sevseba. radgan es 

safuZvels codna warmoadgens, amitom es etapi warmoadgens erT-erT 
umniSvnelovanes da urTules etaps es proeqtirebisas. codnis SeZenis 
procesi iyofa or nawilad: eqspertebisagan codnis amoReba, misi 
organizeba, rac iZleva sistemis efeqtur muSaobas da codnis warmodgena 
iseTi saxiT, rom es-saTvis iyos gasagebi. codnis SeZenis process 
eqspertis saSualebiT axorcielebs codnis inJineri. 
 testirebis etapze xdeba rogorc SerCeuli codnis warmodgenis 
meTodis Sefaseba, aseve mTeli sistemisa. gamoyofen testirebis sam saxes: 
sawyisi monacemebis testireba, codnis bazis logikuri testireba da 
gamoyenebiTi sistemisAkonceptualuri testireba.  

sawyisi monacemebis testireba xdeba faqtografikuli inforaciis 
Semowmeba, roelic warmoadgens eqspertizis Catarebis safuZvels. cxadia, 
rom monacemTa simravle, romelic gamoiyeneba testirebis dros, es unda 
gamoiyenos yvela SesaZlo situaciebis garCevisaTvis. 

codnis bazis logikuri testirebis daniSnulebaa dargobrivi 
sferosagan damoukideblad produqciul sistemaSi logikuri Secdomebis 
gamovlena. kerZod, wesebis siWarbe, cikluroba da konfliqturi wesebi; 
gamotovebuli da gadamkveTi wesebi; wesebSi arsebuli SeuTanxmebeli 
pirobebi. am cdomilebis foraluri saxe gvaZlevs logikuri testirebis 
procesis avtomatizebis saSualebas. 

konceptualuri testireba, gadasawyveti amocanis yvela aspeqtis 
gaTvaliswinebiT, tardeba sistemis saerTo struqturis Sesamowmeblad. 
am etapze  es momxmareblis gareSe testirebis Catareba SeuZlebelia. 

am etapze unda moxdes  es muSaobis Semowmeba ramodenime 
magaliTze. condos inJinerma unda uzrunvelyos iseTi satesto 
amocanebis SerCeva, romlebic met-naklebad uzrunvelyofen sistemis 
muSaobis efeqtur Sefasebas. 
 sacdeli eqspluataciis etapze xdeba momxmareblis realur 
amocanebze es muSaobis Semowmeba. Aam etapze sistema dakavebuli unda 
iyos yvela SesaZlo amocanebis amoxsnaze. sacdeli eqspluataciis etapze 
gadasvla SesaZlebelia mxolod im SemTxvevaSi, rodesac es , eqspertis 
azriT, mzad aris praqtikuli amocanebis gadasawyvetad. 
      sacdeli eqspluataciis Sedegad SesaZlebelia saWiro gaxdes ara 
marto monacemebis da wesebis modificireba, aramed Sesaval_gamosavali 
mowyobilobebis cvlileba momxareblisaTvis miuReblobis gamo. am etapis 
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Sedegebis Sedegad miiReba gadawyvetileba sistemis tiraJirebis Sesaxeb. 
sacdeli eqspluataciis etapis waratebuli dasrulebis Sedeg da 
sxvadasxva specialistebis mier sistemis gamoyenebis Sedegebidan 
gamomdinare vRebulobT sarewvelo tipis es. 
 

 
 

3.5 eqspertuli sistemis damuSavebis instrumentaluri saSualebebi 

 
 erTi es Sesaqmnelad adre saWiro iyo daaxloebiT 20_30 
adamiani/weli. dReisaTvis arsebobs iseTi instrumentaluri saSualebebi, 
romlebic aCqareben sistemis Seqmnis proces, kerZod 3_5 jer. 
 es damuSavebis instrumentaluri saSualebaa daprogramebis ena, 
romelsac iyenebs codnis inJineri an (da) programisti. SerCeuli  
instrumenti unda gansxvavdebodes sxva daprogramebis enebisagan imiT, 
rom man unda uzrunveyos rTuli, maRali donis cnebebis warmodgenis 
saSualeba. instrumentaluri saSualebebi iyofian Semdeg kategoriebad: 
 1. es garsebi. Ggarsebi, rogorc wesi, iqmnebian romelime  es 

safuZvelze, romelmac praqtikul moRvaweobaSi kargad warmoaCina Tavisi 
Tavi. Ggarsis Seqmnisas prototipis sistemidan gamoricxaven iseT 
komponentebs, romlebic damaxasiaTebelia viwro dargobrivi sferosaTvis 
da toveben iseTebs, romlebsac ar gaaCniaT viwro specializacia. 
magaliTisaTvis moviyvanoT es garsi EMYCIN, romelic Seqmnilia erT-erT 
popularul samedicino daniSnulebis es MYCIN –sagan. 

EMYCIN –Si SenarCunebulia inerpretatori da yvela sabaziso 
struqturebi: codnis cxrilebi da masTan dakavSirebuli indeqsaciis 
meqanizmi. garsSi damatebulia specialuri ena, romelic uzrunvelyofs 
programebis wakiTxvis gaumjobesebas da tipiuri movlenebisa da 
daskvnebis biblioTekis mxardanWer saSualoebebs. 
  EMYCIN-is bazaze damuSavda es rogorc medicinisaTvis (magaliTad, 
PUFF, romelic gankuTvnilia filtvebis daavadebis diagnostikisaTvis), 
agreTve sxva sferoebisaTvisac, magaliTad, struqturuli analizis 
programa SACON. SemdgomSi  EMYCIN-is bazaze Seiqmna S.1 da M.4 garsebi, 
sadac damatebulia monacemebis freimuli streqtura da axsnis meqanizmis 
damatebiTi saSualebebi. 
 CLISP garsi warmoadgens produqciul sistemas, romlis pirveli 
versia Seiqmna 1984 w. igi warmoadgens es damuSavebis erT-erT farTod 
gavrcelebul instrumentalur saSualebas. CLISP Seicavs obeqtze 
orientirebul COOL daprogramebis enas, romelic dawerilia C enaze, 
magram misi interfeisi sakmaod axlosaa LISP-is daprogramebis enasTan. 
 1985w. GENSYM firmam SeimuSava es garsi G2 pirveli versia, romelic 
dReisaTvis warmoadgens erT-erT saukeTesos dinamikuri es Sesaqmnelad. 
Tu SevadarebT G2 gars sxva garsebs, SevniSnavT, rom igi Tavisi 
SesaZleblobebiT orjer aRemateba arsebul garsebs. G2 aris grafikul 
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obieqtebze orientirebuli integrirebuli sfero, romelic iyenebs 
codnis bazas. G2 SesaZleblobebidan SeiZleba gamovyoT: obieqtebTan 
kavSiri, obieqtebs Soris Tanafardoba, obieqtebis ierarqia. codna 
SeiZleba warmodgenili iyos wesebis, procedurebis da dinamikuri 
modelebis saxiT. Aaxsnis meqanizmi iyenebs monacemebis, miznebis, wesebis 
da procedurebis erTdrouli gamoyenebis saSualebas da sxva. 
  G2 sistemiT Seqmnili daprogramebis procedura ar aris 
damokidebuli es aparatul uzrunvelyofaze, anu igi am mxriv 
universalulia. G2 gamoyenebis praqtikam aCvena, rom sistemis damuSavebis 
xarjebi tradiciul meTodebTan (magaliTad, C an C++ enebi) SedarebiT 5-
10 jer mcirdeba. Uunda aRiniSnos, rom GENSYM firmis programuli 
produqti muSaobs sxvadasxva operaciul sistemebSi da maT Soris 
Windows-is CaTvliT. 
 2. daprogramebis enebi. Ees SeqmnaSi ZiriTadad gamoiyeneba 
daprogramebis maRali donis enebi, romlebic programistisaTvis karg 
instrumentalur saSualebas warmoadgenen.  daprogramebis maRali donis 
enas gaaCniaT Semdegi Tvisebebi:  
 _ saSualebas iZleva es prototipis swraf Seqmnas; 
 _ iZleva sistemis Seqmnis procesis moqnilobas; 
 _ amcirebs materialur danaxarjebs da sistemis Seqmnis vadebs. 

maRali donis enebidan erT-erTi cnobili daprogramebis ena iyo 
OPSS. es iyo Sesaswavlad martivi ena da programists aZlevda sistemis 
Seqmnis SedarebiT farTo saSualebebs. Uunda aRiniSnos, rom am tipis 
daprogramebis enebi ver iqna miyvanili komerciuli produqtis donemde 
da aqedan gamomdinare, isini mkvlevarisaTvis warmoadgenen mxolod 
instruments. 
 proceduraze orientirebuli logikuri daprogramebis enebidan es 
SeqmnisaTvis gamoiyeneba PROLOG, romelic efuZneba maTematikuri 
logikis pirveli rigis predikatebs. PROLOG ZiriTad cnebebs 
warmoadgenen faqtebi, logikuri gamotanis wesebi da moTxovnebi, 
romlebic saSualebas iZlevian codnis bazis aRweras da 
gadawyvetilebis miRebas. PROLOG Seiqmna 1970w da masze did imedebs 
amyarebdnen. kerZod, 1980-ian wlebSi iaponiaSi mexuTe Taobis kompiuteris 
damuSavebisas didi imedi qondaT, rom PROLOG-is saSualebiT 
SesaZlebeli iqneboda axali principepis formulireba, romlebic 
migviyvanda maRali donis inteleqtualuri kompiuteris damuSavebamde. 
iaponiis es nacionaluri programa bolomde ar Sesrulda. aman gamoiwvia  
PROLOG mimarT interesis Seneleba. miuxedavad amisa, PROLOG mainc 
ganagrZnobs ganviTadebas mraval qveyanaSi axali teqnologiebis 
Sesaqmnelad, magaliTad, inteleqtualuri agentebis TeoriaSi. 
 Oobieqtze orientirebuli daprogramebis enebidan  Ees Seqmnis 
sferoSi farTod gamoiyeneba daprogramebis ena LISP . istoriulad LISP 
warmoadgens FORTNAN Semdeg maRali donis daprogramebis enas, romelic 
dResac gamoiyeneba. LISP warmoadgens simboloebis damuSavebis enas. Mman 
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ganvlo fundamenturi standartizaciis etapi, ris Sedegadac Seiqmna 
universaluri standarti Common LISP, romelic farTod gamoiyeneba 
sxvadasxva tipis proeqtebSi. 
 3. mravalfunqcionaluri programuli garsebi. aseTi programuli 
garsebi gamocdil programists saSualebas aZlevs axali problemis 
gadasawyvetad SearCios Sesaferi sxvadasxva meTodebis erToblioba. 
radgan ar arsebobs nebismieri tipis es-aTvis codnis warmodgenis 
universaluri meTodi, amitom es Semqmnelebs gauCndaT survili 
gaaerTianon warmodgenis ramodenime meTodi, gansakuTrebiT es 

prototipis Seqmnis etapze. 
 aseTi tipis pirveli proeqti iyo kvleviTi programa LOOPS, 
romelic saSualebas iZleoda gamoyenebuli yofiliyo codnis 
warmodgenis ori meTodi: obieqtze orientirebuli da wesebze 
dafuZnebuli.Aam arqiteqturaze dayrdnobiT 1980 wlebis meore naxevarSi 
damuSavebuli iyo ramodenime komerciuli programuli produqti, 
romelTagan yvelaze ufro cnobilia KEE, KnowledegeCraft da ART. 

 erT-erTi pirveli mravalfunqcionalur programul garemos 
warmoadgens LOOPS, sadac erTi arqiteqturis qveS gaerTiadnen oTxi 
daprogramebis paradigmebi (berZ. magaliTi, nimuSi): 
 _ proceduraze orientirebuli daprodrameba. Ees paradigma 
warmodgenili iyo LISP eniT, sadac aqtiur komponents warmoadgens 
procedurebi, xolo pasiurs_monacemebi; 
 _ wesebze dafuZnebuli daprogrameba. aq proceduris rols 
TamaSobs `piroba-moqmedeba~. erTi wesis moqmedebam, Tavis mxriv, SeuZlia 
gaaqtiuros daqvemdebarebuli wesebis nakrebi; 
 _ Oobieqtze orientirebuli daprogrameba. struqturirebuli 
obieqtebi Seicaven Tvisebebs, procedurebs, monacemebs. amasTan gverdiTi 
efeqtebis lokalizeba xdeba obieqtis farglebSi. Semosuli informaciis 
damuSavebas mivyevarT monacemTa gadacemaze an maTi mniSvnelobebis 
Secvlaze, magram monacemebze yvela manipulirebas asrulebs is 
komponenta, romelmac mimarTa obieqts. am dros gamoZaxebul obieqts 
srulebiT ar ainteresebs rogor inaxeba monacemebi da rogor xdeba 
obieqtis SigniT maTi modificireba; 
 _ monacemebze orientirebuli daprogrameba. monacemebTan SeRwevis 
da maTi ganaxlebis process marTavs garkveuli procedurebi. am 
SemTxvevaSi ar aqvs mniSvneloba imas, Tu ratom da ram gamoiwvia 
monacemTa komponentebis Secvla. cvladebs, sadac inaxeba monacemTa 
mniSvnelobebi, ukavSirdebian garkveuli procedurebi, romlebsac xSirad 
aqtiur mniSvnelobebs uwodeben. daprogramebis es stili aRmoCnda 
sakmaod efeqturi iseT gamoyenebiT sferoebSi, rogoricaa, magaliTad, 
modelireba, radgan romelime komponentis Secvlis efeqti vrceldeba 
masTan dakavSirebul sxva komponentebzec. 
 4. damatebiTi modulebi. damatebiTi modulebis qveS igulisxmeba is 
sasargeblo programebi, romlebic SeiZleba Sesrulebuli iyos sxva 
danarTebTan erTad. rogorc wesi, aseTi programebi asruleben zogierT 
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specialur funqciebs, romelTanac mimarTebas ar sWirdeba daprogrameba. 
erT-erT damatebiT modulis magaliTs warmoadgens programuli paketi 
Simkit, romelic KEE garemos ekuTvnis. es paketi saSualebas iZleva es 

aRiWurvos modelirebis meTodebis sistemiT. 
 damatebiTi modulebis gamoyenebis tendecia momavalSi sul ufo da 
ufro gaizrdema, radgan es momxmareblebs xSirad sWirdebaT sxvadasxva 
saxis damatebiTi funqcionaluri SesaZleblobebi, romlebic specifiurni 
arian konkretuli amocanisaTvis. 
 praqtikaSi es xSirad gamoiyeneba monacemTa bazasTan erTad an 
robotis moZraobis marTvis sistemasTan erTad. garda amisa, es iRebs 
informacias signalebis damuSavebis sistemidan an statistikuri 
damuSavebis paketidan. 
 

 

 

 
4. codnis miRebis strategia 

 
 

4.1 monaceebi da codna 
 
      xelovnuri inteleqtis Seswalisas bunebrivad warmoiSveba kiTxva: 
`ra aris codna da riTi gansxvavdeba is monacemebisagan?”. monacemebi 
warmoadgenen calkeul faqtebs, romlebic axasiaTeben obieqtebs, 
procesebs, sagnobrivi sferos movlenebs da Tvisebebs.  
 kompiuterze damuSavebisas monacemebi pirobiTad ganicdian 
transformaciis Semdeg etapebs: 

 _ monacemebi, rolebic arseboben dakvirvebis da gazomvis Sedead; 
_ monacemebi, rolebic warmodgenilia cxrilebSi, protokolebSi 

da cnobarebSi; 
_ monacemTa struqturebi diaramebis, grafikebis da funqciebis 

saxiT; 
_ kompiuterSi warmodgenili monacemebi, romlebic aRwerilni arian 

monacemTa warmodgenis enaze; 
_ monacemebi monacemTa bazaSi. 
codna aris dargobrivi sferos ZiriTadi kanonzomierebebi, 

romlebic saSualebas iZlevian adamianma gadawyvitos konkrentuli 
amocanebi. zogadad, codna iyofa or kategoriad: faqtebi da evristika. 
faqtebi aris dargobrivi sferos kargad cnobili movlenebi. aseT 
codnas teqstobriv codnasac uwodeben, radgan isini kargad arian 
warmodgenilni specialur literaturaSi da saxelmZRvaneloebSi. codnis 
meore kategoria _ evristika efuZneba specialistis indivindualur 
gamocdilebas, roelic daugrovda mas praqtikis Sedegad. dargobrivi 
sferos codna Seicavs obieqtebis aRweras, mis garemocvas, aucilebel 
movlenebs da maT Soris kavSirebs. 
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kompiuterze damuSavebisas codna, monacemebis msgavsad, ganicdis 
transformaciis sxvadasxva etaps: 

_ codna adamianis mexsierebaSi, rogorc swavlebis, aRzrdis da 
azrovnebis Sedegi; 

_ codna, romelic aRwerilia codnis warmodgenis enaze da 
ganTavsebulia kompiuteris mexsierebaSi; 

_ codna, romelic ganTavsebulia saxelmZRvaneloebSi, 
instruqciebSi, wignebSi da meTodur literaturaSi; 

_ codna codnis bazaSi. 
monacemTa Sesanaxad gamoiyeneba monacemTa baza, romelsac gaaCnia 

didi mexsiereba da informaciis SedarebiT mcire Rirebuleba. codnis 
Sesanaxad gamoiyeneba codnis baza, romelic monacemTa bazisagan 
gansxvavebiT mcire moculobisaa, magram gaaCnia sakmaod didi 
Rirebulebis codnis masivebi. 

codna SeiZleba iyos zedapiruli da siRrmiseuli. zedapiruli 
codna iseTi codnaa sadac TvalsaCinoa dargobrivi sferos movlenebsa 
da faqtebs Soris urTierTkavSirebi. siRrmiseuli codna warmoadgens 
 dargobrivi sferos movlenebs, procesebis warmodgenis 
abstraqciebs, analogiebs da sqemebs, romlebic asaxaven procesebis 
struqturas. magaliTad, zedapiruli codnaa: `maRali sicxis dros unda 
miviRoT sicxis damwevi preparati”. siRrmiseuli codnaa: eqimis codna 
oranizmSi maRali sicxis warmoSobis mizezebi da mkurnalobis meTodebi. 

Tanamedrove eqspertuli sistemebi ZiriTad zedapirul codnas 
iyeneben. es dakavSirebulia imasTan, rom dReisaTvis ar arsebobs codnis 
siRrmiseuli struqturebis sruli aRweris da maTi formalizaciis 
gzebi. 

codna SeiZleba davyoT procedurul da deklaraciul codnad. 
istoriulad pirvelad iyenebdnen mxolod procedurul codnas anu iseT 
codnas, romelic algoriTmebis saxiT iyvnen warmodgenilni. isini 
monacemebis saSualebiT imarTebodnen da monacemebis Secvlisas saWiro 
xdeboda algoriTmebis da Sesabamisad proramebis Secvla. 

selovnuri inteleqtis ganviTarebasTan erTad monacemebis 
prioriteti TandaTanobiT icvleboda da codnis sel ufo da ufro didi 
nawili Tavs iyrida monacemTa struqturaSi e.i. izrdeboda 
deklaraciuli codnis roli. dReisaTvis eqspertul sistemebSi 
gamoiyeneba mxolod deklaraciuli codna.  

 
 
 
 

4.2 codnis miReba 
       

 arsebobs codnis miRebis ramodenime strategia. Yyvelaze ufro 
gavrcelebulia: codnis amoReba; codnis SeZena da codnis aRmoCena 
(formireba): 
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         1. codnis amoRebis meTodebi. eqspertidan (eqspertebidan) codnis 
amoRebis mravali meTodia. qvemod moyvanil naxaze warmodgenilia 
codnis amoRebis meTodebis klasifikacia: 
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rogorc naxazidan Cans, codnis amoRebis ori ZiriTadi meTodia: 
komunikaciuri da teqstologiuri. Kkomunikaciuri meTodi 
orientirebulia codnis inJineris uSualod kontaqtze eqspertebTan, 
xolo teqstologiuri meTodebi efuZvneba codnis amoRebas 
dokumentebidan da specialur literaturidan. 

Kkomunikaciuri meTodebi iyofa aqtiur da pasiur meTodebaT.Ppasiur 
meTodebSi wamyvani roli eqsperts uWiravs, xolo aqtiur meTodebSi – 
codnis inJiners. praqtikulad, konkretuli amocanis amoxsnisas, rogorc 
wesi orive es meTodi paralelurad gamoiyeneba. aqtiuri meTodebi iyofa 
indivindualur da jgufur meTodebad. jgufur meTodebSi codnis 
amoReba xdeba ramodenime eqspertis saSualebiT, xolo individualur 
meTodebSi – erTi eqspertidan.  codnis amoRebis individualuri 
meTodebi ufro xSirad gamoiyeneba praqtikaSi. pasiuri komunikaciuri 
meTodebidan gamoiyeneba dakvirvebis, ,,azrebi xmamaRla” da leqciis 
meTodebi. 

dakvirvebis meTodi warmoadgens erT-erT yvelaze gamoyenebad 
meTods es damuSavebis sawyis etapze. misi arsi mdgomareobs eqspertis 
yvela moqmedebis da axsnis procesis fiqsirebaSi. am dros codnis 
inJineri ar ereva eqspertis moqmedebebSi. akvirdeba ra eqsperts codnis 
inJineri ufro Rrmad ecnoba dargobriv sferos. rac Seexeba eqsperts, 
igi ganicdis fsiqologiur zemoqmedebas imasTan dakavSirebiT, rom man 
ara marto unda gamoavlinos profesiuli codna, aramed srulyofilad 
warmoaCinos igi codnis inJineriisaTvis. 
   ,,azrebi xmamaRla’’ protokolis meTodi dakvirvebis meTodisagan 

imiT gansxvavdeba, rom eqsperti ara marto Tavis moqmedebis komentars 
akeTebs, aramed iZleva imis axsnas, Tu rogor miiRo man esa Tu is 
gadawyvetileba. eqspertis msjelobisas codnis inJineri afiqsirebs yvela 
mis sityvas. am meTodis ZiriTad problemas warmoadgens nebismieri 
eqspertisaTvis sakuTari azrebisa da moqmedebis sityvieri aRwera. 
miuxedavad am siZnelisa, codnis amoRebis es meTodi erT-erT yvelaze 
efeqtur meTods warmoadgens, radgan aseT SemTxvevaSi eqsperti 
Tavisuflad grZnobs Tavs da azrebis gamoTqmaSi mas aravin uSlis xels. 
    leqciidan condnis amoRebis meTodi gulisxmobs eqspertis mier 

codnis inJinerisaTvis Tavis gamocdilebis gadacemas leqciebis saxiT. am 
SemTxvevaSi mniSvnelovania ara marto is, rom ramdenad srulyofilad 
SeuZlia eqsperts leqciis wakiTxva, aramed isic Tu ramdenad kargad 
iTvisebs am informacias codnis inJineri. Tu eqsperts pedagogiuri 
gamocdileba gaaCnia, maSin leqcia codnis inJinerisaTvis codnis miRebis 
erT-erTi saukeTeso saSualebaa. 
    codnis inJinerma eqsperts unda Camouyalibos leqciis Tema da 

Sesabamisi amocanebi. magaliTad, Tu Tema exeba romelime nozologiis 
diagostikas, maSin eqspertma leqciaSi mocemuli niSan-Tvisebebis 
saSualebiT unda Camoayalibos diagnozis dasmis procedura 
(algoriTmi). codnis inJinerma unda moaxdinos leqciis Cawera da Tu 
saWiroa kiTxvebis dasma.  



 

------------------------------------------------------------------ 

ე. ყუბანეიშვილი.  სამედიცინო ექსპერული სისტემები 

 

30 

    rekomendirebulia dReSi mxolod ori leqciis Catareba, romlis 
xangrZlivoba 40-50 wuTia, 5-10 wuTis SesvenebiT.  
    aqtiuri individualur meTodebSi Sedis: anketireba, interviu, 

dialogi da eqspertuli TamaSebi. am meTodebis gamoyenebisas aqtiur 
rols asrulebs codnis inJineri, romelic warmarTavs codnis miRebis 
procedurebs. 
    anketireba yvelaze ufro stantartizirebuli meTodia. codnis 

inJineri winaswar adgens kiTxvars an anketas da iyenebs mas eqspertebis 
gamosakiTxavad. TviT anketireba SeiZleba Catardes ori meTodiT. 

1) codnis inJineri eqsperts xmamaRla usvams SekiTxvebs da 
pasuxebis Sedegebi Tvins Seaqvs anketaSi; 

2) instruqtaJis miRebis Semdeg eqsperti damoukideblad avsebs 
anketas. 

    meTodis SerCeva xdeba situaciidan gamomdinare. magram, meore 
meTodi ufro mizanSewonilad iTvleba, radgan am SemTxvevaSi eqsperti 
droSi SezRuduli ar aris. arsebobs anketis Sedgenis zogadi 
rekomendaciebi, kerZod:                                                                                          

    1. anketa ar unda iyos monotonuri da erTgvarovani, rom ar 
gamoiwvios eqspertis daRla an mowyena. amisaTvis saWiroa anketaSi 
kiTxvebis variacia, Tematikis Secvla, kiTxvebSi iumoris an TamaSis 
elementebis Semotana; 
   2. anketa unda iyos Sedgenili eqspertisaTvis gasageb enaze; 

     3. radgan kiTxvebi SeiZleba erTmaneTze gavlenas axdendnen, amitom 
saWiroa maTi sasurveli TanmimdevrobiT warmodgena; 
   4. radgan anketaSi xSirad aris zedmeti kiTxvebi, romelTagan erTi 

nawili aucilebeli sakontrolo kiTxvebia, xolo sasurvelia kiTxvebis 
meore nawilis optimizacia; 
   5. anketis teqsti unda iyos gasagebi da kiTxvebi  dasmuli unda iyos 

Tavaziani wesiT.  
      interviu warmoadgens codnis inJineris da eqspertis urTierTobis 
specialur formas, sadac codnis inJineri eqsperts usvams winaswar 
momzadebul kiTxvebs. interviu waagavs anketebis im meTods, sadac 
codnis inJineri eqsperts usvams kiTxvebs da anketas TviTon avsebs. 
gansxvaveba isaa, rom intervius dros codnis inJiners, situaciidan 
gamomdinare, SeuZlia gamotovos an CarTos axali kiTxvebi, Secvalos 
gamokiTxvis tempi, Secvalos eqspertTan urTierTobis toni da a.S. 
   garda amisa, intervius dros codnis inJiners  saSualeba eZleva 

kidev ufro daainteresos eqsperti, raTa moxdes codnis amoRebis 
xarisxis gaumjobeseba. Zalzed mniSvnelovania intervius Catarebisas 
kiTxvebis sworad SerCevas.    
   dailogi ( Tavisufali dialogi) aris codnis amoRebis meTodi  

codnis inJineris uSualod eqspertTan dialogis Sedegad. am SemTxvevaSi 
ar arsebobs mkacri reglamintirebuli gegma da kiTxvari. dialogis es 
ganmarteba ar niSnavs, rom Tavisufali dialogisaTvis eqsperts ar 
sWirdeba momzadeba. piriqiT, eqsperts moeTxoveba garkveuli Zalisxmeva, 
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maRali profesiuli da fsiqologiuri momzadeba. Tavisufal dialogSi 
metad mniSvnelovania dialogis swori tempis an riTmis SerCeva didi 
pauzebis gareSe, Tumca aCqarebac miuRebelia, radgan SeiZleba moxdes 
rogorc eqspertis, aseve inJineris gadaRla, rac iwvevs daZabulobis 
gazrdas.  
   eqspertuli TamaSebi anu eqspertTan TamaSis dros codnis inJineri 

TavisTavze iRebs romelime rols. magaliTad, moswavlis, romelic 
eqspertis (maswavlebeli) TandaswrebiT asrulebs ,,maswavleblis” mier 
SemoTavazebul samuSaos, eqsperti ki asworebs ,,moswavlis” Secdomebs. 
aseTi TamaSi kargi meTodia im eqspertebis asalaparakeblad, romlebic 
gamoirCevian Tavisi simorcxviT. meore magaliTad SeiZleba moviyvanoT 
iseTi situacia, roca codnis inJineri aris specialisti, xolo eqsperti 
warmogvidgeba rogorc konsultati. es TamaSi zogjer iZleva 
TvalsaCino Sedegebs.   
     aqtiuri jgufuri meTodebi. jgufur meTodebs miekuTvnebian 

mrgvali magida,, gonebrivi Sturmi” da roluri TamaSebi. 
M  mrgvali magidis meTodi gulisxmobs mrgvali magidis garSemo 

dargobriv sferos raime problemis ganxilvas, romelSic monawileobs 
ramodenime eqsperti (5-7). dasawyisSi eqspertebi rigrigobiT gamoTqvaven 
TavianT azrs dasmuli problemis irgvliv. Semdeg gadadian Tavisufal 
diskusiaze. codnis inJineris daniSnulebaa mkafiod da yvelasTvis 
gasagebad Camoayalibos Tema, daadginos reglamenti, diskusiis 
msvlelobisas yuradReba miaqcios raTa eqspertebma ar gadauxvion Temas 
da msjeloba rac SeiZleba konstruqciuli iyos. Mmrgvali magidis 
meTodis nakli imaSi mdgomareobs, rom zogierTi eqsperti ,,fasadis 
efeqti”-is zegavleniT laparakobs ara imas, rasac igi ilaparakebda sxva 
situaciis dros.Ddiskusiis msvleloba sasurvelia magnitafonze 
Caiweros.  
   ,,gonebrivi Sturmi” warmoadgens farTod gavrcelebul meTods, 

radgan is iwvevs eqspertis SemoqmedebiTi azrovnebis gaaqtiurebas.  
rogorc wesi Sturmi didxans ar grZeldeba (daaxloebiT 40 wuTi) . 
monawileebs (10-mde eqsperi). Tavazoben SemoTavazebul Temaze gamoTqvan 
nebismieri mosazareba (fantastikuri, iumoristuli, mcdari). reglamenti 
ar aRemateba 2 wuTs. ,,gonebrivi Sturmis” wamyvani codnis inJineria, 
romelic akontrolebs auditorias.  
 gonebrivi Sturmis ZiriTadi devizia - ,, rac meti ideaa, miT 
ukeTesi”. seansis msvlelobis procesis fiqsireba xdeba tradiciuli 
(protokolireba, magnitafoni) meTodebiT.  
 roluri TamaSebi miekuTvneba jgufur TamaSebs, sadac monawileobs 
ramodenime eqsperti (Cveulebriv 3-dan 6-mde). aseTi TamaSebis dros 
winaswar xdeba scenaris dawera da rolebis ganawileba. roluri 
TamaSebis dros codnis inJinerma unda SeimuSaos TamaSis wesebis 
instruqcia da maqsimalurad xeli unda Seuwyos eqspertebis CarTvas da 
maTgan Zaldautaneblad da bunebrivad moxdes informaciis amoReba. 
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 teqstologiuri meTodebi saSualebas gvaZlevs condna miviRoT 
saswavlo saxelmZRvaneloebis, specialuri literaturis da 
dokumentebis Seswavlis gziT. 
 teqstebidan codnis amoRebis umartivesi algoriTmi Seicavs Semdeg 
bijebs: 

1. sagnobrivi sferos gasacnobad literaturis sabaziso siis 
Sedgena; 

2. teqstis SerCeva, saidanac codnis miReba unda moxdes; 
3. teqstis pirveli gacnoba (zereled gadakiTxva). specialistebTan 

konsultacia ucnobi terminebis gasagebad an specialuri 
sacnobaro literaturis gamoyeneba; 

4. teqstis mikrostruqturaze pirveli hipoTezis formireba; 
5. teqstis yuradgebiT wakiTxva da sakvanZo sityvebis dafiqsireba; 
6. sakvanZo sityvebs Soris kavSirebis gansazRvra. teqstis 

mikrostruqturis SemuSaveba grafis formiT an SekumSuli 
teqstis (referanti) saxiT; 

7. teqstis mikrostruqturis safuZvelze codnis velis ormireba. 
    
   2. codnis SeZena. aq igulisxmeba codnis bazis avtomaturi Seqmna, 

eqspertis specialuri programasTan dialogis safuZvelze. amasTan, 
codnis struqtura winaswar aris programaSi Cawerili. Ees tradicia 
moiTxovs dargobrivi sferos winaswar da mniSvnelovan damuSavebas. 
codnis miRebis sistemebi marTlac Rebuloben codnis gamzadebul 
fragmentebs Sesabamisi struqturebis saSualebiT, romelic Cadebulia 
sistemaSi sistemis Seqmnis specialistebis mier. aseTi instrumentaluri 
saSualebis umetesoba orientirebulia garkveul viwro dargobriv 
sferoze da codnis warmodgenis modelze. Aqedan gamomdinare, aseTi 
eqspertuli sistemebi ar arian universalurebi. 
   3. codnis aRmoCena (formireba). es meTodi warmoadgens perspeqtiul 

da aqtiurad ganviTarebad codnis inJineriis sferos, romelic 
dakavebulia codnis miRebiT da SeswavliT; modelebis, meTodebis da 
monacemTa analizis algoriTmebis damuSavebiT.Ees sfero moicavs 
saswavlo amonarCevis safuZvelze hipoTezebis formirebis induqtiur 
modelebs, analogiebiT Seswavlas da sxva meTodebs. 
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5. codnis warodgenis meTodebi 

 

 

5.1 codnis organizacia 

 

 eqspertuli sistemis sabaziso funqciebia: codnis SeZena, codnis 
warodgena da gadawyetilebis miRebis procesis marTva. aqedan 
gamomdinare, metad aqtualuria codnis organizaciis da warodgenis 
meTodebi. pirveli da ZiriTadi kiTxva, roelic unda gadawydes codnis 
organizaciaSi da warodgenaSi, aris codnis Semadgenlobis (faqtebis da 
wesebis) gansazRvra, anu ganisazRvros `ra warmovadginoT~ es-Si. meore 
kiTxva exeba imas, Tu `rogor warovadginoT~ codna. unda aRiniSnos, rom 
es ori problema erTmaneTanaa dakavSirebuli. 
 kiTxva `ra warmovadginoT~SeiZleba davyoT or damoukidebel 
amocanad: rogor movaxdinoT codnis organizacia da rogor 
warmovadginoT codna. 
 statikuri es zogadi sqemidan gamomdinare, misi funqcierebisaTvis 
saWiroa Semdegi codna: 
 _ amocanis amoxsnis procesis codna, romelsac interpretatori 
iyenebs; 
 _ codnis warodgenis meTodebis da codnis modifikaciis codna, 
romelsac es codnis SeZenis meqanizmi iyenebs; 
 _ axsnis meqanizmis mier gamoyenebuli struqturuli da marTvvadi 
mxardamWeris codna. 
 dinamikuri es-saTvis damatebiT saWiroa gare samyarosTan 
urTieTobis meTodebis codna da codna gare samyaros modelis Sesaxeb. 
   es arqiteqturidan gamomdinare, mizanSewonilia codna davyoT 
interpretiriumad da arainterpretiriumad. pirvels miekuTvneba is 
codna, romlis interpretacia SeuZlia interpretators. yvela danarCeni 
codna miekuTvneba meore tips. interpretatorma ar icis codnis 
struqtura da Semadgenloba. Tu am codnas iyenebs es romelime meqanizmi, 
maSin igi ver acnobierebs mas. 
 interpretirebuli codna iyofa damxmare codnad, romelic inaxavs 
informacias enis gramatikis, leqsikis, dialoguri struqturis da 
mxardamWeri codnis Sesaxeb, romlebic gamoiyeneba sistemis Sesaqmnelad 
da gansjisaTvis. mxardamWeri codna asrulebs aRweris rols, rogorc 
codnis interpretaciisaTvis, aseve sistemis moqmedebisaTvis. igi SeiZleba 
davyoT teqnoloiur da semantikur mxardamWer codnad. 

 teqnologiuri mxardamWerი codnaESeicavs Semdeg inforacias: 

codnis SeZenis dro, codnis avtori da sxva. semantikuri mxardamWerი 
codna Seicavs masSi Semavali codnis azrobriv aRweras. isini Seicaven 
informacias codnis Setanis mizeze, codnis daniSnulebaze, aRweren 
codnis gamoyenebas da miRebul efeqts. amrigad, EmxardamWer codnas 
gaaCnia aRweriTi xasiaTi. 
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     interpretirebuli codna SeiZleba dayoT darobriv codnad, 
marTvel codnad da warmodgenis codnad. darobrivi codna, dasmuli 
amocanis gadasawyvetad, Seicavs darobrivi sferos monacemebs da am 
monacemebis gardaqmnis meTodebs. unda SevniSnoT, rom dargobriv 
codnasTan SedarebiT codnis warmodgenis codna da marTveli codna 
warmoadgenen metacodnas anu codnas codnis Sesaxeb. 
 darobrivi codna iyofa faqtebad da wesebad. faqtebi gansazRvraven 
dargobrivi sferos maxasiaTeblebis mniSvnelobebs, xolo wesebi Seicaven 
informacias imis Sesaxeb, Tu rogor SeiZleba SevcvaloT  dargobrivi 
sferos aRwera amocanis amoxsnis dros. 
 marTveli codna SeiZleba davyoT fokusirebad da gadamwyet 
codnad. fokusirebadi codna aRwers imas, Tu romeli codna SeiZleba 
gamoviyenoT ama Tu im situaciaSi. sazoadod, fokusirebadi codna 
Seicavs informacias yvelaze perspeqtiul obieqtbsa da wesebis Sesaxeb, 
romelTa gamoyeneba mizanSewonilia Sesabamisi hipoTezis Sesamowmeblad. 
 gadamwyeti codna Seicavs informacias imis Sesaxeb Tu rogor unda 
SevarCioT codnis interpretaciis meTodi, romelic miesadageba mimdinare 
situacias. 
 es ricxobrivi da Tvisebrivi maCveneblebi mniSvnelovnad SeiZleba 
gaumjobesdes Tu gamoviyenebT metacodnas. metacodna ar warmoadgens 
erTian arsebas, isini SeiZleba gamoviyenoT sxvadasxva miznis misaRwebad. 
moviyvanoT metacodnis zogierTi daniSnuleba: 
 _ metacodna gamoyeneba eqspertizis sferodan wesebis gamoyenebis 
mizanSewonilebis dasabuTeblad; 
 _ wesebSi arsebuli sintaqsuri da semantikuri cdomilebebis 
gamosavlenad; 
 _ metacodna saSualebas iZleva wesebis da funqciebis regulirebiT 
moaxdinos sistemis garemocvasTan adaptireba; 
 _ saSualebas iZleva miuTiTos sistemis SesaZleblobebi da 
SezRudvebi, e.i. gansaRvros ra icis sistemam da ra ara. 
 
     monacemTa bazaSi codnis organizacia. rogorc viciT, es monacemTa 
baza gamoiyeneba monacemebis Sesanaxad. monacemebi SeiZleba iyos 
erTgvarovani an iyofian monacemebis tipis mixedvviT. bolo SemTxvevisas 
monacemTa bazaSi inaxeba Sesabamisi tipis monaceebi. 
 Tanamedrove es-Si monacemTa bazis monacemebi ganixilebian rogorc 
izolirebulni an rogorc damokidebulni. pirvel SemTxvevaSi monacemTa 
baza anu samuSao mexsiereba Sedgeba martivi elementebis 
erTobliobisagan, xolo meore SemTxvevaSi _ erTi an ramodenime rTuli 
elementebisagan (obieqtebisagan). am dros rTuli elementi Seesabameba 
ubralo elementebis simravles, romlebic gaerTianebulni arian erTian 
arsebad. 
 samuSao mexsierebis monacemebi, martiv SemTxvevaSi, warmoadgenen 
konstantebs da (an) cvladebs. am dros cvladebi SeiZleba 
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warmovadginoT, rogorc romelime obieqtis maxasiaTeblebi, xolo 
konstantebi _ rogorc Sesabamisi maxasiaTeblebis mniSvnelobebi. 
 Tu monacemTa baza Sedgeba rTuli elementebisagan, maSin calkeul 
obieqtebs Soris kavSiri calsaxad unda iyos miTiTebuli. am dros 
TiToeuli obieqti SeiZleba Seicavdes Tavis Siga struqturas. unda 
aRiniSnos, rom Zebnis siswrafis gazrdisaTvis muSa mexsierebis 
monacemebi SeiZleba dakavSirebuli iyvnen ara mxolod logikurad, 
aramed asociatiuradac. 

 

 codnis bazaSi codnis organizacia es inteleqtualobis 
maCvenebels, codnis warmodgenis TvalsazrisiT, iTvleba saWiro 
momentSi sistemis mier saTanado codnis gamoyeneba. swored  es problema 
warmoadgens  erT-erT mniSnelovan safuZels, romelic zRudavs es 

gamoyenebis sferos. codnasTan mimarTebis anu SeRwevis problemaSi 
SeiZleba gamovyoT sami aspeqti: codnisa da monacemebis Sekruloba, 
codnasTan SeRwevis meqanizmebi da Sepirispirebis meTodebi. 
 codnis Sekruloba (gadabmuloba, agregati) waroadgens ZiriTad 
xerxs, romelic uzrunvelyofs codnis swraf moZebnas. specialistebis 
udidesi nawili mivida im daskvnamde, rom codna umjobesia 
organizebuli iyos dargobrivi sferos yvelaze mniSvnelovani obieqtis 
(movlenis) garSemo. 
 yvela codna, romelic axasiaTebs romelime movlenas (obieqts) 
warodgindeba rogorc calke obieqti. codnis aseTi warmodgena 
saSualebas iZleva jer moiZebnos obieqti, romelic aRwers movlenas, 
xolo Semdeg obieqtis SigniT iZebneba saWiro informacia. 
 obieqtebSi mizanSewonilia gamoviyenoT elementebis kavSiris ori 
saxe: gare da Siga. Siga kavSiri elementebs aerTianebs erTiani obieqtis 
saxiT da gamosaxavs obieqtis struqturas. gare kavSirebi asaxaven 
urTierTdamokidebulebebs, romlebic eqspertizis sferoSi arseboben 
obieqtebs Soris. 
 gare kavSirebi SeiZleba daiyos logikur da asociatiur 
kavSirebad. logikuri kavSirebi gamoxataven codnis elementebs Soris 
semantikur fardobas. asociatiuri kavSiri gamoiyeneba 
urTierTkavSirebis uzrunvelyofisaTvis, romlebic aCqareben codnis 
Zebnis proces. 
 didi moculobis codnis bazasTan muSaobis ZiriTad problemas 
warmoadgens codnis moZebnis problema. aqedan gamomdinare, saWiroa 
SeRwevis ufro zogadi meqanizmis arseboba, vidre pirdapiri SeRwevis 
meTodia. am meqanizmis amocana mdgomareobs imaSi, rom movlenis 
zogierTi aRweris saSualebiT, romelic arsebobs monacemTa bazaSi, 
moiZebnos codnis bazaSi is obieqtebi, rolebic akmayofileben am 
aRweras. cxadia, rom mowesrigebul da struqturizebul codnas SeuZlia 
mniSvnelovnad daaCqaros Zebnis procesi. 
     sasurveli obieqtis Zebna zogadad SeiZleba ganvixiloT rogorc 
oretapiani procesi. pirvel etapze, romelsac warmoadgens Zebna 



 

------------------------------------------------------------------ 

ე. ყუბანეიშვილი.  სამედიცინო ექსპერული სისტემები 

 

36 

asociaturi kavSirebiT, mTavrdeba codnis bazaSi sasurveli obieqtis 
potenciuri kandidatebis winaswari SerCeviT. meore etapze, 
Sepirispirebis operaciiT sabolaod airCeva saZebni obieqti. Zebnis aseTi 
meqanizmis gamoyenebisas iqmneba garkveuli sirTuleebi. kerZod, rogor 
SevarCioT kandidatis gamoyenebis kriteriumi?, rogor gamovideT 
komfliqturi situaciebidan? da a.S. aqedan gamomdinare, Sepirispirebis 
procesi mravalferovania. zogadad gamoyofen Sepirispirebis Semdeg 
formebs: sintaqsuri, parametruli, semantikuri da iZulebiTi. 
      sintaqsuri Sepirispirebis dros xdeba ara obieqtebis Sedareba, 
araed saxeebis (formebis). Tu saxeebi identuria, maSin Sepirispireba 
iqneba Sedegiani. rogorc cnobilia, saxe aRiwereba parametrebiT, 
romlebzedac gamoiyeneba garkveuli SezRudvebi, kerZod, konstantis 
tipi, romelTanac xdeba maTi Sepirispireba. sintaqsuri Sepirispirebis 
Sedegi warmoadgens binaruls: saxeebi Sepirispirdebian an ara. 
      parametruli Sepirispirebis dros SemoaqvT parametri, roelic 
gansazRvravs Sepirispirebis xarisxs. parametruli Sepirispirebis dros 
Sepirispirdebian obieqtis ara saxeebi, aramed maTi funqciebi. 
 iZulebiTi Sepirispirebis dros erTi Sepirispirebuli saxe 
ganixileba meores TvalTaxedviT. sxva Sepirispirebisagan gansxvavebiT aq 
yovelTvis SesaZlebelia dadebiTi Sedegis miRweva. sakiTxavia iZulebis 
Zalaze. iZuleba SeiZleba gamoiyenos specialurma procedurebebmam, 
romlebic obieqtebTan arian dakavSirebulni. Tu es procedurebi ver 
uzrunvelyofen Sepirispirebas, maSin sistema iZleva saTanado 
Setyobinebas.  
 

  
 
 

 
5.2 codnis warodenis produqciuli modeli 

 

      Tanamedrove eqspertul sisteebSi produqciuli modeli codnis 
warmodenis yvelaze ufro gamoyenebadi meTodia. produqciuli modelSi 
codna warmodenilia Semdegi gamosaxulebis saxiT: Tu (piroba), maSin 

(moqmedeba). produqciuli sistema Sedgeba sami ZiriTadi komponentisagan, 
romlebic sqematurad warmodenilia Semdeg naxaze: 
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pirveli maTgani aris Tu (piroba), maSin (moqmedeba)-is tipis 
wesebis baza. meore komponents warmoadgens monacemTa baza, sadac inaxeba 
amocanis sawyisi monacemebi da daskvnebi, romlebic miRebulia sistemis 
muSaobis procesSi. mesame komponenta aris logikuri gamotanis meqanizmi, 
romelic iyenebs wesebs monacemTa baziaSi arsebuli monacemebis 
gaTvaliswinebiT. 
      produqciuli modelis ZiriTadi upiratesobebs warmoadgens 
TvalsaCineoba, maRali moduloba, advilad xdeba cvileblebis da 
damatebebis Setana da logikuri gamotanis meqanizmis simartive. nakls 
warmoadgens wesebis didi raodenobis (ramodenime aseuli) dros wesebi 
Sirad ewinaRmdegebian erTmaneTs. ganvixiloT codnis warmodgenis 
magaliTebi. 
  
      Tu :   1) gulis riTmi aris darRveuli da 
             2) pulsi ar Seicvala 15 wuTis ganmavlobaSi da 
             3) saSualo arteriuli wneva ar Seicvala 15 wuTis  
        ganavlobaSi 15 erTeuliT da 
             4) sistoluri wneva misaReb farglebSia 
      maSin: hemodinamika mdgradia. 
 
 Tu :   1) avadmyofs Cautarda qimioTerapia da 
             2) sisxlis maCveneblebi iZlevian saSualebas Semcirdes 
             doza 
     maSin:  mimdinare Semcirebuli doza aris wina doza da  
             yovelive es ganpirovnebulia sisxlis firfitebis 
             ricxvebis SemcirebiT. 
      
       Tu :  1) baqteriaTa feri gramdadebiTia da 
             2) baqteriaTa morfologia damaxasiaTebelia 
             kokebisaTvis da   
             3) koloniebis forma jaWvuria 
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      maSin: aris safuZveli vivaraudoT (0,7), rom baqteria  
             warmoadens streptokoks. 

wesebi zogjer Caiwereba    isris saSualebiT, raTa vuCvenoT sad 
aris Tu-s nawili da sad maSin-is. magaliTad: 
       Camosxmis PH naklebia 6-ze   Camosasxmeli masala mJavaa.       
sagnobrivi sferoebi warmodgenilia wesebis erTobliobiT, romlebic 
mimdinare situacias amowmebs faqtebis an codnis saSualebiT. Tu wesebis 
garkveuli nawili akmayofilebs faqtebs, maSin moqmedeba naCvenebi maSin-
is sferoSi sruldeba. wesebis interpretatori Seuspirispirebs Tu 

nawilSi arsebul wesebs, faqtebs da maSin-Si arsebuli is wesi 
sruldeba, rommelic Tanxvdeba Tu faqtebs. 
 axali faqtebi, romlebic daemata codnis bazas, SesaZlebelia maTi 
gamoyeneba maSin-is wesebTan Sepirispirebisas. Tu nawilis wesebis 
faqtebTan Sepirispirebis procesi warmoqmnis e.w. daskvnis jaWvs, 
magaliTad ise, rogorc es Semdeg naxazzea warmodgenili: 
 

 
  

warmodgenili gamoyvanis jaWvi gviCvenebs Tu rogor iyenebs sistema 
wesebs da rogor gamoaqvs daskvna Camosasxam masalaze. jaWvis wardgena 
momxmareblisaTvis SesaZlebelia, raTa naCvenebi iyos Tu rogor 
Rebulobs es gadawyvetilebas. 
 arsebobs wesebis gamoyvanis ori meTodi: pirdapiri msjelobis 
jaWvi da ukumsjelobis jaWvi. zemod moyvanil magaliTSi gamoiyeneba 
pirdapiri msjelobis jaWvi. wesebi SeiZleba simboloebis saSualebiT 
warmovadginoT, magaliTad Semdegnairad: 
 ZBF  , rac niSnavs Sedegs: 
   Tu :   arsebobs F da B situaciebi 
       maSin:  arsebobs agreTve Z situaciac. 
 qvemod moyvanil naxaze naCvenebia pirdapiri msjelobis jaWvis 
detaluri muSaoba, roca mocemulia martivi wesebis raodenoba (am 
SemTxvevaSi gvaqvs mxolod sami wesi) da eqvsi faqti: A,E,G,C,B,H. weswbis 
erToblioba qmnis codnis bazas, xolo cnobili faqtebis erToblioba _ 
monacemTa bazas. 
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 pirveli wesi, romelic sruldeba aris DA , radgan A imyofeba 
monacemTa bazaSi. pirveli wesis Sesrulebis Semdeg monacemTa bazaSi 
moTavsdeba D faqti, rac iwvevs meore wesis FDC  Sesrulebas da ais 
Sedeg F  moTavdeba monacemTa bazaSi. bolos sruldeba mesame wesi: 

ZBF  , ris Sedegadac Z moTavsdeba monacemTa bazaSi. 
 aRwerili meTodi warmoadgens pirdapiri msjelobis jaWvs, radgan 
axali informaciis Zebna warmoebs isris mimarTulebiT, romelic yofs 
wesis marcxena da marjvena mxares. sistema iyenebs isris marcxena 
mxareze arsebul informacias, raTa gamoitanos marjvena mxares 
arsebuli informacia. zemod moyvanili magaliTis daskvnis jaWvs aqvs 
Sendegi saxe: 

 
 
     dasknis  jaWis (meqanizmis) TalsaCineobisaTvvis ganvixiloT martivi 
realuri magaliTi. dauSvaT, rom zemod aRwerili faqtebis arsi 
Seesabameba pacientis Semdeg simtomebs: 
 1. A _ kunTebis atrofia da Zalis daqveiTeba zeda kidurebSi; 
 2. B _ mgrZnobelobis moSla; 
 3. H _ inkordinacia; 
 4. G _ cereblarul siTxeSi paTologiuri clilebebi; 
 5. C_ zeda kidurebis myes-ZvalTa refleqsebis hiperrefleqsia  
 6. E _ miofibrilacia; 
 7. D _ periferiuli zeda paraparezi; 
 8. F _ erTdrouli periferiuli da centraluri parezi; 
 9. Z _ gverdiTi amiotrofuli sklerozis sindromi.   
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aqedan pirveli eqvsi faqtis arseboba eWvs ar iwvevs, radgan magaliTis 
pirobis Tanaxmad isini mocemulia, xolo mieniWos Tu ara maT 
mniSvneloba cru an WeSmariti mocemul konkretul SemTxvevaSi, unda 
dadgindes sistemis da eqim-specialistis (momxmareblis) dialogis 
safuZvelze. dauSvaT, pirvel eqvs faqts (A,B,H,G,C,E) mieniWaT WeSmariti 
mniSvneloba anu dasturdeba am faqtebis arseboba. Semdeg iwyeba Zebna _ 
Sesrulebis procedurebi. 
      pirvel bijze, codnis bazaSi arsebuli sami logikuri wesidan, 
sruldeba mxolod mesame wesidan gamomdinare D faqti. es wesi 
waikiTxeba Semdegnairad: `Tu pacients aqvs kunTebis atrofia da zeda 
kidurebSi Zalis daqveiTeba, maSin mas aqvs periferiuli  zeda 
paraparezi.~ am wesis Tanaxmad, daskvnis jaWvma axali faqti D,   
periferiuli zeda paraparezi, unda gadagzavnos monacemTa bazaSi. 
 meore bijze sruldeba meore wesi: `Tu pacients aqvs zeda 
kidurebis myes-ZvalTa refleqsebis hiperrefleqsia da periferiuli zeda 
paraparezi, maSin mas aqvs periferiuli da centraluri parezi. 
 mesame bijze sruldeba pirveli wesi da logikuri cvladi Z iZens 
WeSmarit mniSvnelobas. kerZod, Tu pacients aqvs erTdroulad 
centraluri da periferiuli paraparezi da  miofibrilacia, maSin mas 
aqvs gverdiTi amiotrofuli sklerozis sindromi. 

erTi SexvediT, pirdapiri msjelobis jaWvi muSaobs mSvenivrad, 
magram unda gvaxsovdes, rom realur es-SiMarsebobs ara sami wesi, rogoc 
zemod aris moyvanili, aramed asobiT da zogjer aTasobiT. imisaTvis, 
rom vipovoT informacia, magaliTad Z situaciisaTvis, Cven dagvWirdeba 
uamravi wesebis gamoyeneba, romelTagan bevr maTgans araviTari kacSiri 
ar aqvs Z- Tan. aqedan gamomdinare, Cven vRebulobT didi raodenobis 
daskvnis jaWvs da situaciebs, romlebic kavSirSi ar iqnebian  Z 
situaciasTan. e.i. am SemTxvevaSi pirdapiri msjelobis jaWvis gamoyenebaM 
araracionaluria. 

am SemTxvevaSi umjobesia ukumsjelobis jaWvis gamoyeneba. am dros 
sistema muSaobas iwyebs iqedan, rom unda dadgindes Z situaciis 
arseboba da unda SevasruloT mxolod is wesebi, romlebic 
dakavSirebulni arian am faqtis arsebobasTan. qvemod moyvanis naxaze 
naCvenebia ukumsjelobis jaWvis muSaobis principi zemod moyvanili 
magaliTisaTvis. 
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pirvel bijze sistema afiqsirebs Z faqtis arsebobas da iwyebs mis 

Zebnas monacemTa bazaSi. Tu Z minacemTa bazaSi ar amyofeba, maSin sistema 
codnis bazaSi eZebs iseT wess, romelsac mivyevarT  Z faqtis 
arsebobasTan. e.i. unda movZebnoT iseTi wesi, sadac Z dgas isris 
marjvena mxares. aseTia pirveli wesi: ZBF   da sistemam unda 
daadginos F da B faqtebi. 

meore bijze sistema cdilobs F faqtis dadg enas. jer xdeba F 
faqtis Zebna monacemTa bazaSi, xolo Semdeg iseTi wesis moZebnaSi, sadac 
F faqti isris marjvena mxares imyofeba. aseTia meore wesi FDC  da 
sistema iwyebs C da D faqtebis dadgenas. 

(3-5) bijebze sistema poulobs monacemTa bazaSi C faqts, magram D 
faqtis mosaZebnad saWiroa A faqtis dadgena, romelsac igi monacemTa 
bazaSi aRmoaCens. 
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(6-8) bijebze sistema asrulebs mesame wess, raTa D faqti daadginos. 
Semdeg F faqtis dasadgenad asrulebs meore wess da bolos asrulebs 
pirvel wess ZiriTadi Z faqtis dasadgenad. 
 
                       

 

5.3 semantikuri qselebi 

 

 codnis warmodgenis aRsawerad gamoiyeneba semantikuri qselis 
modeli, romelsac gaaCnia qseluri struqtura. termini `semantikuri~ 
niSnavs azrobrivs, xolo TviT `semantika~ _ aris mecniereba, romelic 
amyarebs kavSirs simboloebsa da obieqtebs Soris, anu semantika aris 
mecniereba niSnebis gansazRvris Sesaxeb. 
 yvelaze zogadad semantikuri qseli warmoadgens dargobrivi 
sferos informaciul models da gaaCnia orientirebuli grafis saxe, 
romlis ZiriTadi elementebia kvanZebi (wveroebi) da rkalebi. wveroebi 
Seesabamebian dargobrivi sferos obieqtebs, kerZod cnebas, movlenas an 
Tvisebas, xolo rkalebi _ maT Soris kavSirebs. 

 
 

 cneba warmoadgens codnas dargobrivi sferos fizikuri an 
abstraqtuli obieqtis Sesaxeb. 
 movlena aris moqmedeba, romelic mimdinareobs realur samyaroSi. 
 Tviseba gamoiyeneba cnebis da movlenis dasazusteblad. igi aRwers 
cnebis Taviseburebebs da maxasiaTeblebs (feri, zoma, xarisxi), xolo 
movlenis _ xangrZliobas, dros, adgils. 
 rkali, romelsac gaaCnia mimarTuleba, amyarebs or kvanZs Soris 
Tanafardobas (kavSirs). rkalebi SeiZleba davaxarisxod sxvadasxva tipis 
mixedviT: `aris~(AKO-A-Kind-of), `flobs~, `gaaCnia~, `ekuTvnis~, 
`warmoadgens~ da sxva. garda amisa, rkali qselSi amyarebs memkvidreobiT 
ierarqias. es imas miSnavs, rom qselSi dabali donis elementebs 
memkvidreobiT SeuZliaT miiRon maRali donis elementebis Tvisebebi. es 
faqti iwvevs mexsierebis ekononias, radgan msgavsi kvanZebis informaciis 
gameoreba aRar aris saWiro. 
 kvanZebi rkalebis saSualebiT SeiZleba dakavSirebuli iyos 
nebismieri raodenobis kvanZebTan, ris Sedegadac xdeba faqtebis qselis 
formireba. Tu SemovitanT SezRudvebs kvanZebisa da rkalebis aRweraSi, 
maSin SeiZleba miviRoT sxvadasxva saxis qselebi. magaliTad, Tu kvanZebs 
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ar gaaCniaT sakuTari Sinagani struqtura, maSin miviRebT ubralo 
(martiv) qsels, xolo Tu kvanZebs gaaCniaT garkveuli struqtura, maSin 
aseT qsels ierarqiuli qseli ewodeba. es damuSavebis sawyis etapze 
gamoiyeneboda mxolod ubralo qselebi, xolo SemdgomSi TiTqmis yvela 
semantikuri qseli warmoadgens ierarqiuls. 
 magaliTvisaTvis ganvixiloT winadadeba: `yvela mercxali 
frinvelia~, romelic SeiZleba warmovadginoT grafis saxiT, romelic 
Sedgeba ori kvanZisagan da erTi rkalisagan. 

 
Tu mercxals gaaCnia konkretuli saxeli, magal8iTad lasta, maSin 
semantikuri qseli SeiZleba ase warmovadginoT: 
 

 
 

garda imisa, rom mocemuli qseliT aRiwereba ori faqti `lasta 
mercxalia~ da `mercxali frinvelia~, misgan SeiZleba gamovitanoT anu 
davadginoT Semdegi faqti: `lasta nfrinvelia~. es faqti imas gviCvenebs, 
rom semantikur qselSi arsebuli memkvidreobiTi ierarqiis saSualebiT 
SegviZlia Ggarkveuli daskvnebis gakeTeba. 
 semantikur qsels SeuZlia warmoadginos codna, romelic exeba 
obieqtis atributebs, magaliTad faqti `frinvels gaaCnia frTebi~ 
SeiZleba ase warmovadginoT: 

 
aqedan SegviZlia gavakeTod Semdegi daskvna: `lastas gaaCnia frTebi~. 
 ganvixiloT meore magaliTi., romelic imas gamoxatavs, rom smiti 
aris xelmZRvanrli: 

 
aseTi martivi qseluri elementebis saSualebiT SegviZlia avagoT 
faqtebis sakmaod rTuli kombinacia. qvemod moyvanil naxaze naCvenebia 
faqtebis erT-erTi warmodgena, romelic ekuTvnis mosamsaxure adamians, 
romelsac smiti hqvia. 
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warmodgenil qselSi Sevida Semdegi faqtebi: `smiti warmoadgens 
xelmZRvanels~, `smiti muSaobs teqnikur ganyofilebaSi~, romelic 
mdebareobs meore korpusSi, `smiti 40 wlisaa~ da `smits cisferi 
Tvalebi aqvs~. 
 zemod warmodgenili bazuri semantikuri qseli saSualebas ar 
iZleva iseTi situaciis warmodgenas, roca calkeuli obieqtebi 
miekuTvnebian erTi da igive semantikur klass. magaliTad, SesaZlebelia 
iseTi SemTxveva, roca erT kompaniaSi muSaobdes ori erTidaigive gvaris 
mqone pirovneba, romelTagan erTi muSaobs meores xelmZRvanelobiT. am 
problemis gadawyveta SesaZlebelia Tu SemovitanT or kvanZs, romlebsac 
aRvniSnavT, magaliTad ase: `sm-1~ da `sm-2~ dasaxelebiT, raTa movaxdinoT 
ori pirovnebis identifikacia. Sesabamisi semantikuri qseli 
warmodgenilia Semdeg nasaze: 
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 SesaZlebelia am sqemis gafarToeba, magaliTad Tu SemovitanT 
`mosamsaxure~-s cnebas. maSin zemod moyvanil sqemas daemateba kidev erTi 
done, romelic Seesabameba `mosamsaxuris~ cnebas. 
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 semantiukuri qselis memkvidreobiTi ierarqia saSualebas iZleva 
efeqturad warmovadginoT codna, romelic iwvevs rogorc Zebnis 
procesis daCqarebas, aseve qselidan zogadad Fformirebuli SekiTxvis 
Sedegebis informaciis amoRebas. magaliTad, zogierTi informacia 
individ smitze, rogorc xelmZRvanelze SeiZleba amoRebuli iyos 
martivad misi kompaniaSi samomsaxureobiTi mdgomareobiT. am dros sulac 
ar aris aucilebeli misi saxelis codna. 
 semantikur qselebs gaaCniaT Semdegi dadebiTi Tvisebebi: 
 _ obieqtebi aRiwerebian bunebriv enaze; 
 _ codnis maRali donis struqturizacia; 
 _ obieqtebis asaxvis da kavSirebis TvalsaCineoba; 
 _ asociaturobisa da ierarqiobis Tvisebidan gamomdinare mas        
gaaCnia maRali moqniloba. 

naklovanebs Soris SeiZleba aRiniSnos: 
 _ algoriTmebis damuSavebis da analizis sirTule, romelic 
gamowveulia struqturis araregularobiT da rkalebis didi 
raodenobiT; 
 _ qselis struqturis pasiurobis gamo saWiroa formaluri 
gamotanis da dagegmis rTuli aparati; 
 _ wveroebis da kavSirebis tipebis mravalferovneba; 
 _ aramkafio da winaRmdegobrivi codnis warmodgena da damuSaveba. 
 
 

 

5.4 codnis warmodgenis freimuli modeli 

 

 
 termini `freimi~ (ingl. frame – CarCo, karkasi) SemogvTavaza marvin 
minskma 1979w. sivrculi scenebis aRqmis dros monacemebis struqturis 
aRniSvnisaTvis. xelovnur inteleqtis sferoSi freimi ganekuTvneba 
saerTo koncepciebis da situaciebis warmodgenis specialur meTods. m. 
minskma freimi gansazRvra Semdegnairad: `freimi aris monacemebis 
struqtura, romlis daniSnulebaa raime standartuli situaciis 
warmodgena~. 
 freims gaaCnia gansazRvruli Siga struqtura, romelic Sedgeba 
mravali atributebisagan, romlebsac slotebi (ingl. slot_RreCo,xvreli) 
ewodebaT da romelTac eniWebaT sakuTari saxeli. Tavis mxriv, yoveli 
sloti warmodgenilia monacemTa garkveili struqturiT. zogjer sloti 
Seicavs komponentebs, romelTac fasetebi ewodeba. faseti gviCvenebs 
slotis Sevsebis zRvrul mniSvnelobas (magaliTad, arteriuli wnevis 
maqsimaluri mniSvneloba). garda konkretuli mniSvnelobisa, slotSi 
SeiZleba inaxebodes procedurebi da wesebi, romlebic saWiroebis 
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SemTxvevaSi gamoiyenebian. freimis ierarqiuli struqtura warmodgenilia 
Semdeg naxaze: 

 
 freimebis erToblioba, romlebic gamoiyenebian dargobrivi sferos 
modelirebisaTvis, warmoadgens ierarqiul struqturas. ierarqiis zeda 
doneze imyofeba freimi, romelic Seicavs yvelaze zogad informacias, 
rac WeSmaritia ierarqiis qveda doneze myof freimebisaTvisac. 
 rogorc semantikur qselebSi, aseve freimul modelSi 
memkvidreobiTi Tvisebebis gadacema zeda donis freimidan qveda donis 
freimebze xorcieldeba AKO(A Kid-Of-aris) tipis slotiT. AKO sloti 
uCvenebs ierarqiis zeda donis freims, saidanac xdeba memkvidreobiTi 
Tvisebebis gadacema qveda donis slotebze. magram, Tu qveda donis 
freimi Seicavs sakuTar mniSvnelobebs, maSin WeSmaritad miiReba qveda 
donis mniSvnelobebi. freimis ganzogadoebul struqturas aqvs Srmdegi 
saxe: 
 

Ffreimis saxeli 
slotis 
saxeli 

Mmemkvidreobis 
  maCvenebeli 

   slotis 
maCvenebeli 

   slotis 
mniSvneloba 

demoni 

sloti 1     

sloti 2     

..................     

sloti n     

 
 

freimis saxeli warmoadgens identifikators, romelic eniWeba 
freims. freimis saxeli arsebul freimul modelSi unda iyos unikaluri. 
yoveli freimi Sedgeba nebismieri raodenobis slotebisagan, amaTgan 
ramodenime maTgans sistema gansazRvravs specifiuri funqciebis 
Sesasruleblad, xolo danarCens momxmarebeli. 

slotis saxeli aris identifikatori, romelic eniWeba slots. 
slots freimSi unda gaaCndes unikaluri saxeli. sazogadod slotis 
saxels raime azrobrivi datvirTva ar gaaCnia da mxolod warmoadgens 
slotis identifikators, Tumca zogierT SemTxvevaSi mas SeiZleba 
gaaCndes specifiuri azri. aseT saxelebs, garda freimis Seqmnis 
TariRisa, freimis modifikaciis TariRisa, komentariebisa da a.S. 
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miekuTvnebian saxelebi, romlebic gamoiyenebian struqturizebuli 
obieqtebis warmosadgenad. aseT slotebs uwodeben sistemurs da 
gamoiyenebian codnis bazis redaqtirebisaTvis da gamotanis meqanizmis 
marTvisaTvis. 

memkvirdeobis maCvenebeli gamoyeneba mxolod ierarqiuli freimuli 
modelebis dros. is gviCvenebs freimis maRali donis slotis romelis 
maCveneblebis gadacema xdeba memkvidreobiT qveda donis slotebSi. 
memkvidreobis tipiur maCveneblebs warmoadgenen: 

_ S (igive). slots memkvidreobiT gadaecema minacemebis igive 
mniSvnelobebi; 

_ U (unikaluri). slots memkvidreobiT gadaecema minacemebi, 
romlebsac yovel freimSi SeiZleba hqondes nebismieri mniSvneloba; 

_ I (damoukidebeli). slotSi ar xdeba memkvidreobiTi gadacema; 
 _ R (sazRvrebis dadgena). dabali donis freimis slotebi unda 
imyofebodenen garkveul intervalSi, romlis mniSvnelobebi naCvenebia 
zeda donis freimSi da sxva. 
 slotis maCvenebeli uCvenebs slotis monacemebis tips. slotSi 
CarTuli monacemebis tipi SeiZleba iyos: FRAME (maCvenebeli), romelic 
gviCvenebs freimis zeda donis saxels; INTEGER (mTeli); REAL (namdvili); 
BOOL (bulis); TEXT (teqsturi informacia); LIST (sia); LISP (mierTebis 
procedura); TASLE (cxrili); EXPRESSION (gamosaxuleba) da sxva. 
 slotis maCvenebeli unda emTxvevodes slotis monacemebis tips. 
garda amisa, unda sruldebodes memkvidreobiTi principebi. 
 demoni aris avtomaturad gaSvebis procedura, rodesac xdeba 
garkveuli pirobis Sesruleba. demonebi gaiSvebian maSin, roca mimarTaven 
freimuli modelis konkretul slots. yvelaze xSirad gamoiyeneba 
Semdegi sami demoni: 
 _ IF-ADDED (Tu_damatebulia). gaiSveba im SemTxvevaSi, roca 
slotSi xdeba axali mniSvnelobis Cawera; 
 _ IF-REMOVED (Tu_amoRebulia). gaiSveba maSin, roca xdeba slotSi 
Cawerili monacemebis amoReba; 
 _ IF-NEEDED (Tu_saWiroa). gaiSveba im SemTxvevaSi, roca slotTan 
mimarTebis dros sloti carielia. 
 ansxvaveben statikur da dinamikur freimul sistemebs. statikuri 
freimuli sistemis dros, amocanis amoxsnisas, freimebi ar icvlebian, 
xolo dinamikuri freimuli sistemis dros dasaSvebia freimebis 
cvlilebebi. 
 ansxvaveben freim-nimuSebs (prototipebi), romlebic inaxebian 
codnis bazaSi da freim-egzempliarebs, romlebic iqmnebian realuri 
situaciebis asaxvisaTvis. freimi-prototipi warmoadgens ara abstraqtul 
saxes, aramed klasis (jgufis) yvelaze ufro tipiur warmomadgenels. 
 yoveli konkretuli freimuli modelis dros freimebis 
Semadgenloba da slotebi SeiZleba iyos sxvadasxva, magram erTiani 
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sistemis CarCoSi mizanSewonilia erTnairi warmodgena, raTa zedmeti 
garTulebebi Tavidan iyos acilebuli. 
 magaliTisaTvis ganvixiloT angariSgebis freimuli warmodgena, 
romlis blik-sqemas aqvs Semdegi saxe: 

 
 
dauSvaT, rom zogierT slots gaCumebis principiT gaaCnia garkveuli 
mniSvmenoba. magaliTad, sanam ar gvaqvs informacia, manam angariSis 
avtorad CaiTvleba proeqtis xelmZRvaneli. qvemod moyvanil naxaze 
warmodgenilia angariSgebis freimuli modeli. 
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 procedura 1 (Tu_damatebulia).  `avtori~-is slotis pirovnebas 
SevatyobinoT, rom amgariSi `Temis~ slotidan, moculobiT `moculoba~ 
slotidan, saWiroa warmovadginoT `TariRi~-is slotSi naCveneb dros. 
 procedura 2 (Tu_damatebulia).  `avtori~-is slotis pirovnebas 
SevatyobinoT, rom `Temis~ slotidan angariSis warmodgena gauqmebulia. 
 procedura 3 (Tu_amoRebulia).  `avtori~-is slotSi movaTavsoT 
`Tema~ slotSi arsebuli proeqtis xelmZRvanelis gvari. 
 procedura 4 (Tu_saWiroa). `TariRis~ slotSi movaTavsoT an `31 
marti~ an `30 ivnisi~ an `30 seqtemberi~ an `31 dekemberi~. erT-erTi 
romelime maTgani, imis mixedviT, Tu romeli maTgania axlos mimdinare 
TariRTan. 
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 magaliTisaTvis, Tu sistemas SevekiTxebiT `me mWirdeba axali 
teqnologiis Temis Sesrulebis finansuri angariTi~, maSin sistema 
gaanalizebs am winadadebas da `Temis~ slotSi Seaqvs `axali 
teqnologiis proeqti~, romelic mdebareobs finansuri angariSis 
Tavisufal kvanZSi. Semdeg yvelaferi mimdinareobs avtomaturad, kerZod: 
 1. `Tu_damatebulia~ procedura, romelic dakavSirebulia `Tema~ 
slotTan, awarmoebs proeqtis xelmZRvanelis Zebnas. dauSvaT, misi gvaria 
smiti, maSin procedura `avtoris~ slotSi Cawers am gvars. Tu Temis 
xelnZRvanelis gvari ar moiZebna, maSin `avtoris~ slotSi gaCumebis 
principiT Caiwereba teqsti: `proeqtis xelmZRvaneli~ 
 2 `Tu_damatebulia~ procedura, romelic dakavSirebulia 
`avtoris~ slotTan iwyebs Sesrulebas, radgan slotSi sul axlaxan iqna 
Cawerili axali mniSvneloba. pocedura daiwyebs Setyobinebis Sedgenas 
smitisaTvis gasagzavnad, magram aRmoCnda, rom mas ar gaaCnia warmodgenis 
TariRi. 
 3. `Tu_damatebulia~ procedura amowmebs warmodgenis `TariRi~-is 
slots da rodesac naxavs mas cariels, gaaqtiurebs `Tu_saWiroa~ 
proceduras, romelic moZebnis mimdinare TariRs (magaliTad, 10.04..2011) 
da gadawyvets, rom `30 ivnisi~ uaxloesi TariRia da am TariRs Casvams 
`TariRis~ slotSi. 
 4. procedura `Tu_damatebulia~, romelic dakavSirebulia 
`avtoris~ slotTan, aRmoaCens, rom kidev erTi mniSvneloba, romelic 
unda Caiweros SetyobinebaSi, kerZod angariSis moculoba ar arsebobs. 
radgan `moculoba~-is sloti ar aris procedurasTan dakavSirebuli, 
amitom mas ar SeuZlia daxmareba. magram, finansuri angariSis kvanZis 
zemod arsebobs finansuri angariSis zogadi koncefciis kvanZi, romelic 
Seicavs angariSis moculobas. procedura, iyenebs ra memkvidreobis 
koncefcias, iRebs moculobis am mniSvnelobas da sabolaod adgens 
Semdeg Setyobinebas: `batono smito, gTxovT moamzadoT finansuri 
angariSi axali teqnologiis proeqtis Sesaxeb 30 ivnisisaTvis 2 gverdis 
moculobiT~ 
 Tu drois romelime momentSi smitis saxeli `avtori~-is slotidan 
moxdeba amoReba, maSin sistema mas avtomaturad gaugzavnis Setyobinebas 
imis Sesaxeb, rom angariSgeba mas ar moeTxoveba (imitom, rom procedura 
` Tu_amoRebulia~ ar amuSavdeba). 
 freimuli modelis ZiriTad upiratesobas warmoadgens misi 
TvalsaCineoba da moqniloba. garda amisa, freimuli struqtura axlos 
aris adamianis mexsierebaSi informaciis Senaxvis Tanamedrove 
warmodgenasTan. Semdeg dadebiT Tvisebad SeiZleba CaiTvalos nebismieri 
slotis Tviseba saWiroebis SemTxvevaSi Sesabamisi procedurebiT 
gansazRvros slotis mniSvneloba an moZebnos evristikuli meTodebiT. 
amisaTvis codnis inJinerma winaswar unda daamuSaos yvela saWiro 
procedurebi da evristikuli meTodebi, romlebic unda CarTos es-Si misi 
proeqtirebis dros. 
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 freimuli modelis naklad SeiZleba aRiniSnos misi SedarebiT 
maRali sirTule, rac gamoixateba gamotanis meqanizmis siCqaris 
SemcirebaSi da ierarqiul sistemebSi cvlilebebis Setanis sirTuliT. 
 dReisaTvis arsebobs mcire raodenobis es, romlebic iyeneben 
freimul models. maT Soris yvelaze popularulia KEE garsi, romelsac 
gaaCnia axsnis grafikuli saSualebebi. KEE garsi aris sxvadasxva tipis 
es proeqtirebis efeqturi saSualeba. am sistemis programuli 
uzrunvelyofa Seqmnialia LISP-is enaze da moiTxovs specialuri 
aparaturis gamoyenebas. 
 

 

 

 

5.5 codnis warodggenis logikuri modeli 

 
     codnis warodggenis logikuri meTodis ZiriTadi idea SedegSi 
mdgoareobs: yvela iforacia, roelic saWiroa praqtikuli amocanebis 
amosaxsnelad, ganixileba rogorc faqtebis da mtkicebulebebis 
erToblioba, rolebic warmodgenilni arian garkvveuli logikis saxiT. 
es forulebi Sedgebian mudmivebisagan, cvladebisagan, predikatebisagan, 
logikuri kavSirebisagan da kvantorebisagan. 
 yvela logikuri modelis safuZvels warmoadgens S formaluri 
sistemis cneba, romelic warmodenilia Semdegi oTxeuliT: 
                     

                          S= B, F, A, R  , 
sadac 
      B  – formaluri sistemis sabaziso simboloebis (alfavitis)  
          erToblioba;          
 F  – sintaqsuri wesebis erToblioba, romlebsac formulebi  
          Ewodeba; 
 A – aprioruli WeSmariti formulebis (aqsiomebis)  
          erToblioba; 
  R – sasrulo simravlis formulebs Soris Tanafardoba,  
          romelic gamotanis wesebi ewodeba. 

codnis formalizaciis enas unda gaaCndes Tavisi sintaqsi da 
realuri samyaros obieqtebs Soris kavSirebis warmodgenis saSualebebi. 
am moTxovnas akmayofilebs predikatebis gansazRvris ena anu pirveli 
rigis logika. aqedan gamomdinare, codnis warmodgenis logikur 
modelebSi ZiriTadad gamoiyeneba pirveli rigis predikatebis logika, 
romelic efuZneba maTematikuri logikis enas. 
 predikati (logikuri funqcia) ewodeba nebismieri raodenobis 
argumentian funqcias, romelic Rebulobs mxolod or mniSvnelobas – 
WeSmariti da mcdari. predikati gankuTvnilia obieqtebis Tvisebebis an 
kavSirebis gamosaxatavad. unda aRiniSnos, rom predikatebis logika 
warmoadgens daprogramebis ena paskalis safuZvels. 
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 n–raodenobis cvladebs (argumentebs), romlebzedac predikatia 
damokidebuli ewodeba n –adgiliani predikati. ase, rom SeiZleba vTqvaT 
erTadgiliani predikati, oradgiliani predikati da a.S. predikati 
aRiniSneba didi laTinuri asoebiT P, Q, R,….. P(x), Q(x,y) da a.S. 
 moviyvanoT zogierTi cnebebi da ganmartebebi, romlebic 
gamoiyenebian pirveli rigis predikatebis logikaSi. 
  
 formaluri sistema ewodeba abstraqtuli obieqtebis erTobliobas, 
sadac gansazRvrulia simboloebis simravlis manipulirebis wesebi, 
romlebic sintaqsurad arian damuSavebulni, e.i. azris gauTvaliwineblad 
(semantika). formalur sistemas zogjer uwodeben formalur Teorias an 
ubralod, formulebis simravles. pirveli rigis predikatebis enis 
alfaviti Seicavs Semdeg logikur operaciebs da kvantorebs:  
  

logikuri operaciebi:  
 1. `~ (uaryofa an damateba). gamonaTqvami `A~ ikiTxeba: `ara A~. is 
WeSmaritia maSin, roca gamonaTqvami A mcdaria; 

 2. `~ (konunqcia). gamonaTqvami ` AB ~ ikiTxeba:  ` A da B ~. is 
WeSmatitia im SemTxvevaSi, roca WeSmaritia A  da B; 

 3. `~ (dizunqcia). gamonaTqvami ` A  B ~ ikiTxeba:  ` A  an B ~. is 
WeSmaritia maSin, roca WeSmaritia Tundac erTi maTgani; 

 4. `~ (implikacia). gamonaTqvami ` A  B ~ ikiTxeba: `Tu A, maSin B~. 
is mcdaria mxolod maSin, roca A WeSmaritia, xolo B mcdari; 

 5. `~ (ekvivalentoba). gamonaTqvami ` A  B ~ ikiTxeba: `A maSin da 
mxolod maSin, roca B ~. is WeSmaritia maSin da mxolod maSin, roca A da 

B gaaCniaT erTi da igive WeSmariti mniSvneloba. 
 kvantorebi: 

 1. `~ (arsebobis kvantori). gamonaTqvami ` A  ~ ikiTxeba: `arsebobs 
A ~. 

 2. `~ (zogadobis kvantori). gamonaTqvami ` A  ~ ikiTxeba: `yvela A 

~. 
 propozicionaluri forma an logikis algebris formula ewodeba 
nebismier gamonaTqvams, romelic Sedgenilia zogierTi sawyisi 
gamonaTqvamebidan logikuri operaciebis saSualebiT. sxa sityvebiT, Tu F 

da G propozicionaluri formebia, maSin F, (F  G), (FG), (F  G) da (F  

G) - propozicionaluri formebia. 
 Termi aris gamosaxuleba, romelic Seicavs mudmivebs, cvladebs an 

n–ganzomilebian  ntttf ,....,, 21  funqciebs, sadac nttt ,.....,, 21 warmoadgenen 

Termebs. 
 atomi an elementaruli (atomuri) formula aris gamonaTqvami, 
romelic Seicavs mudmivebs, cvladebs, funqciebs da predikatebs. amrigad, 

Tu P - n adgiliani predikatia, xolo nttt ,.....,, 21 - Termebia, maSin  ntttP ,....,, 21  
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atomia. Tu A  da B – atomebia, maSin (AB), (A  B), (A  B), A, B – 
atomebia. 
 ganvixiloT predikatebis logikis saSualebiT teqstis warmodgenis 
magaliTebi. vTqvaT, gvaqvs Semdegi teqsti: ` Tu studentma kargad icis 
daprogrameba, maSin is SeiZleba gaxdes gamoyenebiTi sferos 
informatikis specialisti~. meore winadadeba: `Tu studentma kargad 
Caabara gamocda informaciul teqnologiebSi, maSin man kargad icis 
daprogrameba~. 
 warmovadginoT es teqstebi pirveli rigis predikatebis logikis 
enaze. SemovitanoT aRniSvnebi: X – studentis amRniSvneli cvladi, kargi 
– mudmiva, romelic Seesabameba kvalifikaciis xarisxs, P(x) – predikati, 
romelic gamoxatavs X subieqtis gamoyenebiT informatikaSi specialistis 
gaxdenis saSualebas, Q(X, kargi) – predikatia, romelic aRniSnavs X – 
studentis unars daaprogramos SefasebiT kargi, R(X, kargi) – predikati, 
romelic akavSirebs X students informaciul teqnologiebSi miRebul 
sagamocdo SefasebasTan. 
 SevadinoT formulebis wesebis erToblioba: 

            (X) Q(X, kargi)  P(x) 

                        (X) R(X, kargi)  Q(X, kargi). 

dauSvaT, mocemulia predikati: `nebismieri A-Tvis arsebobs Tundac erTi 
B, romlis mimarT WeSmaritia (A naTesavia B) Tanafardoba~. am predikatis 
swori formulaa: 

                 A (B(naTesavi(A,B ))). 
Tu predikatis gamosaxulebaSi cvladebis nacvlad CavsvamT predikatebis 
saxelebs, maSin is gadaiqceva gamonaTqvamad. ase magaliTad, Tu P(x) 

CavTvliT ` x-mcenare ~ da x –is magivrad CavwerT saxels, magaliTad, 
`vardi~, maSin vRebulobT WeSmarit gamonaTqvams, xolo Tu CavwerT `qva~-
s, maSin miviRebT mcdar gamonaTqvams. 
 codnis warmodgenis logikuri modelis ZiriTad Rirsebas 
warmoadgens: 
      _ logikuri modeli iyenebs maTematikuri logikis klasikur 
aparats, romlis meTodebi sakmaod kargad aris Seswavlili; 
 _ arsebobs gamotanis sakmaod efeqturi procedurebi. magaliTad 
iseTi, rogoric aris realizirebuli paskalis daprogramebis enaSi; 
 _ codnis bazaSi SeiZleba SevinaxoT mxolod aqsiomebis simravle, 
xolo sxva danarCeni codna miviRoT am aqsiomebidan gamotanis wesebis 
saSualebiT. 
 logikuri modelis ZiriTad nakls warmoadgens evristikebis 
damtkiceba, romlebic asaxaven dargobrivi sferos specifikas. sxva 
naklovanebs Soris SeiZleba aRiniSnos: 
 _  monotonuroba;  
 _ gamoyenebuli elementebis struqturirebis saSualebebis ar 
arseboba da winaaRmdeobebis arsebobis SeuZlebloba; 
 _  codnis formalizaciis sakmaod didi done; 
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 _  susti TvalsaCineoba; 
 _ logikuri funqciebis rogorc wakiTxvis, aseve gagebis 
sirTuleebi da sxva. 
 aqedan gamomdinare, codnis warmodgenis logikuri modeli Tavisi 
naklovanebebis gaTvaliswinebiT, damoukideblad iSviaTad gamoiyeneba. 
Cveulebrivad igi gamoiyeneba codnis warmodgenis sxva modelebTan 
erTad. 
 

 

 

5.6 ganusazRreli codnis warodgena 

 

 
ganusazRreli codnis arsi. problemebis gadawyvetis dros xSirad 

gviwvevs ganusazRvrel inforaciasTan muSaoba, romelic SeiZleba davyoT 
or kategoriad: darobrivi sferos arasrulyofili codna da 
konkretuli situaciis arasrulyofili informacia. Cveni codna 
darobriv sferoze SeiZleba iyos arasruli da gaurkveveli. aq SeiZleba 
gamoyenebuli iyos arasrulyofilad Camoyalibebuli koncepciebi an 
movlenebis arasakmarisad Seswavla. magaliTad, fsiqiuri davadebis 

dianostikis dros arsebobs Sizofreniis warmoSobisა da imptomatikis 
erTmaneTisagan gansxvavebuli Teoriebi. 
      codnis ganusazRvrelobas mivyevarT arakoreqtur SedegebTan, 
Tundac martivi SeTxvebis drosac. arasruli codnis arsebobisas Cven ar 
SegviZlia viwinaswarmetyveloT rogor efeqts mogvcems esa Tu is 
moqmedeba. magaliTad, TerapiaSi gamoyenebuli axali preparati xSirad 
gvaZlevs moulodnel Sedegs. da bolos, maSinac ki, roca Cven gagvaCnia 
dargobriv sferoze sruli inforacia, eqspertma SeiZleba CaTvalos, rom 
efeqturia gamoviyenoT ara zusti, aramed evristikuli meTodi. 
       codnis ganusazRvrelobis garda araswori codna, SeiZleba 
gamowveuli iyos konkretuli situaciis arazusti an arasaimedo 
monacemebiT. praqtikul kvlevebSi yovelTvis ar aris SesaZlebeli 
sxvadasxva mizezebis gamo miviRoT dasmul kiTxvaze sruli pasuxi, Tumca 
damatebiTi informaciis gamoyenebis SemTxvevvaSi, romelic miRebulia 
pacientxe Zvirad Rirebuli samedicino proceduriT an qirurgiuri 
Carevis dros, SesaZlebelia srulyofili pasuxebis miReba. magram, unda 
gvaxsovdes, rom aseTi ZviradRirebuli meTodebis gamoyeneba 
araefeqturia maRali Rirebulebis da riskis gamo. garda amisa, drois 
faqtoridan gamomdinare, yovelTvis ver xerxdeba swrafad miviRoT 
saWiro monacemebi im SemTxvebis dros, roca situacia moiTxovs swrafi 
gadawyvetilebis miRebas. 
 Tu SevajamebT zemod naTqvamebs, SegviZlia CamovayaliboT is 
ZiriTadi mizezebi, ris gamoc eqspertebi iyeneben arazust meTodebs, 
esenia: 
 _ zusti meTodebi ar arseboben; 
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 _ zusti meTodebi arseboben, magram praqtikaSi maTi gamoyeneba 
SezRudulia saWiro informaciis ararsebobiT an SeuZlebelia maTi 
mopoveba siZviris an drois uqonlobis gamo. 
 xelovnuri inteleqtis umetesi specialistebi ukve didi xania 
mividnen im daskvnamde, rom arazusti meTodebi TamaSoben mniSvnelovan 
rols es SeqmnaSi. SeuTanxmlebobas iwvevs meTodebis gamoyenebis 
sakiTxebi. magaliTad, bevri mkvlevari Tanxmdeba imaze, rom albaTobis 
Teoria ar warmoadgens adekvatur instruents iseTi amocanebis 
gadasawyvetad, sadac saWiroa ganusazRvreli codnis da monacemebis 
gamoyeneba. 
 yvela am mosazrebidan gamomdinare, ganusazRvrelobasTan samuSaod 
Seiqmna axali formaluri aparati, romelmac miiRo aramkafio logikis an 
ndobis funqciis Teoriis dasaxelebiT. 
 
 darwmuneblobis koeficienti. xelovnuri inteleqtis sferoSi 
momuSave specialistebisaTvis termini `codna~ niSnavs informacias, 
romelic saWiroa programisaTvis, raTa man imoqmedos 
`inteleqtualurad~. es informacia Rebulobs faqtebis da wesebis 
formas. es faqtebi da wesebi yovelTvis ar aris WeSmariti an mcdari. 
zogjer arsebobs faqtebis da wesebis daurwmuneblobis xarisxi da Tu 
is gamosaxulia cxadad, maSin mas `darwmuneblobis koeficienti~ ewodeba. 
 darwmuneblobis koeficienti warmoadgens ricxvs, romelic 
aRniSnavs albaTobas an darwmunebis xarisxs, romliTac xasiaTdeba 
mocemuli faqti an wesi. darwmuneblobis koeficienti warmoadgens 
ndobis xarisxis Sefasebas im gadawyvetilebis mimarT, romelsac es 

iZleva. aseTi Sefasebis miRebisaTvis SeiZleba gamoviyenoT Sortlifis 
sqema: 

              EHUNXEHNXEHDK :::   ,                     (1) 
sadac  

          EHDK :  _ H hipoTezis darwmuneblobis koeficientia E 

                     xdomilobis arsebobis dros; 

          EHNX :  _ ndobis xarisxi mocemuli E xdomilobis dros; 

          EHUNX :  _ H hipoTezis undoblobis xarisxi E  
                      xdomilobis gaTvaliswinebiT. 
DK,NX daUNX  ar warmoadgenen albaTur sidideebs.  DK   icvleba --1 
(absoluturi mcdaroba) dan +1 (absoluturi WeSmaritoba) - mde. nuli 
niSnavs sruliad ar codnas. NX da UNX mniSvnelobebi icvlebian 0- dan 1 -
mde. 
 codnis darwmuneblobis koeficientis gansazRvrisaTvis, romelic 
efuZneba NX  ndobis xarisxis mqone sxvadasxva faqtebs, gamoiyeneba 
aramkafio logikis wesebi: 
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aqedan gamomdinare (1) formula miiRebs Semdeg saxes: 

                   12121 :1::: EHNXEHNXEHNXEEHDK       (3) 

mZime E1  da E2 Soris gviCvenebs, rom E1 mosdebs E2-s . analogiurad 
zusteba UNX mniSvneloba. 
 ganvixiloT magaliTi. vTqvaT mocemulia ori wesi: 
pirveli wesi: 
 Tu : A  cxobrobs q. TbilisSi (NX=0,8) 
           da A aris Z partiis wevri (NX=0,75) 
      maSin : A xmas miscems B kandidats. 
meore wesi: 
 Tu : A  T asakisaa (NX=0,4) 
           an A aris kerZo mewarme (NX=0,6) 
 maSin: A xmas miscems B kandidats. 
 hipoTeza imis Sesaxeb, rom A xmas miscems B kandidats, pirveli 
wesis mixedviT savaraudoa 0,75 ndobis xarisxiT, xolo meore wesiT A 
xmas miscems B kandidats 0,6 ndobis xarisxiT. radgan aq gagvaCnia  
ndobis sxvadasxva xarisxi, amitom (3) formulis Tanaxmad miviRebT: 
               DK = 0,75 + 0,6(1 _ 0,7555) = 0,9. 

es bevri wesi evristikulia anu empiriuli an gamartivebuli, rac 
mniSvnelovnad aferxebs amocanis amoxsnas. es evristikebs iyenebs imitom, 
rom amocanebi, romlebsac is xsnis rTulia, bolomde ar aris naTeli, ar 
eqvemdebarebian maTematikur analizs an algoritmul gadawyvetas. 
algoriTmuli meTodebi iZlevian amocanis koreqtuli (optimaluri) 
amonaxsnis garantias, maSin roca evristikuli meTodi umravles 
SemTxvevaSi iZleva misaReb amonaxsns. 

darwmuneblobis koeficientis gansazRvris meore wesi mocemulia 
es MYCIN-Si, sadac zogadad is ganisazRvreba Semdegi formuliT: 

    CF(moqmedeba) = CF(winapiroba)  CPF(wesi). 
aqac darwmuneblobis koeficienti icvleba _ 1-dan + 1-mde, Tumca 
SesaZlebelia sxva sidideebis gamoyenebac. koeficientis dadebiTi 
mniSvneloba gamoxatavs faqtebs, daskvnebs da sxva mniSvnelobebis 
darwmunoebis xarisxs, xolo uaryofiTi mniSvneloba _ uaryofas. 
 Tu codnis bazaSi mocemuli winapirobisaTvis moiZebna ramodenime 
wesi, maSin xdeba am wesebis gaerTianeba. vTqvaT, X da Y warmoadgens 
erTnairi daskvnis darwmuneblobis koeficientebs, romlebic miRebulia 
sxvadasxva wesidan, maSin SeiZleba ganvixiloT sami SemTxveva: 
 1. Tu X,Y >  0, maSin CF(X,Y) =  X +Y _ XY 

 2. Tu X,Y <  0, maSin  CF(X,Y) =  X +Y + XY                                     (4) 
 3.  Tu X > 0 , da Y < 0  an X < 0 , Y > 0 , maSin 
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aq X - iT aRniSnulia X –is absoluturi sidide. zemod moyvanili 

magaliTvisaTvis gveqneba: 

      CF(X,Y) = 0,75 + 0,6 _ 0,75 A0,6 = 0,9. 
 cxadia, rom (4) formulebs gaaCniaT komutatiurobis Tviseba da 
hipoTezebis Tanmimdevrobas ar aqvs mniSvneloba. Tu ra xdeba am 
formuliT intiuciurad advili asaxsnelia. ase magaliTad, Tu orive 
hipoTeza adasturebs gamosaval Sedegs (an piriqiT, orive uaryofs), maSin 
darwmuneblobis koeficienti absoluturi sididiT izrdeba. Tu erTi 
hipoTeza Sedegs adasturebs, xolo meore uaryofs, maSin formulaSi 
arsebuli mniSvneli agluvebs am efeqts. 
 roca hipoTezebis raodenoba orze metia, maSin SesaZlebelia am 
formuliT maTi rigrigobiT `gaSveba~ da radgan formulas gaaCnia 
komutatiurobis Tviseba, amitom hipoTezebis rigiToba sulerTia. 
 darwmuneblobis koeficients CF gaaCnia bevri saerTo albaTur 
SefasebasTan, magram maT Soris arsebobs garkveuli gansxvaveba. CF 
koeficientis Tviseba xSirad ar eqvemdebareba alaTobis Teoriis wesebs 
da amiTom maTematikurad agi ar warmoadgens albaTur sidides, magram  
CF gamoTvla garkveuli raodenobis wesebisaTvis an moqmedebebisaTvis 
migvaniSnebs rTuli xdomilobis albaTobaze. 
                                                                              

     
 
 

6. gadawyvetilebis Zebnis meTodebi 

 

 amocanis amoxsnis meTodi, romelic dafuZnebulia informaciis 
Zebnaze, damokidebulia im dargobrivi sferos Taviseburebebze, sadac 
xdeba amocanis amoxsna da im moTxovnebze, romlebsac momxmarebeli 
wauyenebs amocanis amoxsnas. dargobrivi sferos Taviseburebebs 
miekuTvneba: 
 _ sivrcis moculoba, sadac xdeba gadawyvetilebis Zebna; 
 _ sivrcesa da droSi dargobrivi sferos cvlilebis xarisxi 
(statikuri da dinamikuri sivrceebi); 
 _ dargobrivi sferos aRweris modelis sirTule. Tu modeli ar 
aris sruli, maSin sferos aRwerisaTvis iyeneben ramodenime models, 
romlebic avseben erTmaneTs; 
 _ amocanis amoxsnisaTvis monacemebis gansazRvruloba, xarisxi da 
monacemTa sisrule. 
 momxmareblis moTxovnebi amocanis amoxsnis Sedegis mimarT, 
rodesac xdeba gadawyvetilebebis Zebna, Semdegia: 
 _ amonaxsenebis raodenoba: erTi amonaxseni, ramodenime amonaxseni, 
yvela amonaxseni; 
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 _ Sedegis Tvisebebi anu SezRudvebi, romlebsac unda 
akmayofilebdes miRebuli Sedegi; 
 _ Sedegis miRebis xerxebi. 
 amocanis amoxsnis arsebuli meTodebi, romlebic gamoiyenebian es-
Si, SeiZleba maTi klasificireba Semdegnairad: 
 _ erT sivrceSi Zebnis meTodebi anu meTodebi, romlebic 
gamoiyenebian Semdeg pirobebSi: mcire ganzomilebis sivrceebi, modelis 
sisrule, zusti da sruli monacemebi; 
 _ ierarqiul sivrceebSi Zebnis meTodebi anu meTodebi, romlebic 
gankuTvnilni arian didi moculobis sivrceSi samuSaod; 
 _ Zebnis meTodebi, roca monacemebi arazusti da arasrulni arian; 
 _ Zebnis meTodebi, romlebic iyeneben ramodenime models da 
gankuTvnilni arian im SemTxvevisaTvis, rodesac sferos adekvaturi 
aRwerisaTvis erTi modeli sakmarisi ar aris. 
 igulisxmeba, rom CamoTvlili meTodebi saWiroebis SemTxvevaSi 
unda gaerTiandnen imisaTvis, rom amovxsnaT iseTi amocanebi, romelTa 

sirTule ramodenime parametriT erTdroulad izrdeba. 
 

 
6.1 gadawyvetilebis Zebna erT sivrceSi 

 

 gadawyvetilebis Zebna erT sivrceSi iyofa: Zebna mdgomareobis 
sivrceSi; Zebna reduqciis meTodiT; evristikuri Zebna da Zebna 
`generacia-Semowmeba~-is meTodiT. 
  Zebna mdgomareobis sivrceSi. mdgomareobis sivrceSi Zebna 
Cveulebriv SeiZleba CamovayaliboT grafebis Teoriis interpretaciiT. 

 dauSvaT, mocemulia sameuli (S0,F,ST), sadac S0 _sawyisi mdgomareobis 
simrvalea; F_amocanis operatorebis simravle, romlebic asaxaven erT 
mdgomareobas sivrceSi, ST _sabolao (miznobrivi) mdgomareobis (amocanis 
amoxsna) simravle. mizania: ganisazRvros operaciebis iseTi 

Tanmimdevroba, romlebic sawyis mdgomareobas gardaქmnis sabolaoSi. 
 gadasawyveti procesi SeiZleba warmovadginoT grafis saxiT: 

G=(X,Y), sadac  
nq xxxX ,....,, 1 _ mdgomareobis grafis wveroebia, Y_ 

simravle, romelic Seicavs wyvil wveroebs   Xxx ji , . Tu yoveli wyvili  

(xi,xj) mouwesrigebelia, maSin mas uwodeben wibos, xolo grafs _ 

araorientirebuls. Tu yovel wyvilisaTvis (xi,xj)  mocemulia 

mimarTuleba, maSin (xi,xj) wyvils uwodeben rkals (orientirebuli wibo), 

xolo grafs _ orientirebuls (mimarTulebis).  (xi,xj) wyvilis wveroebs 
uwodeben wibos damamTavrebel wertilebs (rkals). 
 mdgomareobis sivrceSi Zebna warmodgenilia orientirebuli grafis 

saxiT. (xi,xj) wyvilis arseboba niSnavs imas, rom arsebobs raime operatori 

 Fff  , romelic xi wveros mdgomareobas gardaqmnis xj mdgomareobaSi. 
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Zebnis procesis TvalsazrisiT romelime xi wverosaTvis unda gamoiyos 

mimarTulebis yvela wyvili   Yxx ji , , anu rkalebis simravle, romlebic 

gamodian xi wverodan da is wveroTa simravle, sadac es rkalebi Sedian. 

 wveros X simravlidan gamoyofen XX 0 qvesimravles, romelic 

Seesabameba sawyis mdgomareobis (S0) simravles da XTT  qvesimravles, 

romelic Seesabameba miznobriv (sabolao) mdgomareobas (ST). 

 unda aRiniSnos, rom G grafi SeiZleba iyos warmodgenili rogorc 
cxadad, ise aracxadad. grafis aracxadad warmodgena niSnavs 

ganisazRvros XX 0  simravle, romelic Seesabameba sawyis mdgomareobas 

da operatorTa simravles, romelic warmoqmnis mezobel wveroebs. 
amrigad, G grafiT moicema mdgomareobis sivrce anu is sivrce, sadac 
xdeba gadawyvetilebis Zebna. sivrcis Seqmna xdeba Semdegi procedurebiT: 

aiReba romelime  00 Xx  wvero, romlis mimarT gamoiyeneba yvela SesaZlo 

operatorebi, romlebic qmnian mezobel wveroebs. am proces qvia 
wveroebis gaxsnis procesi. Tu miRebulia miznobrivi sfero, maSin am 
wveros gaxsna ar xdeba. mdgomareobis sivrcis Seqmnis procesi mTavrdeba, 
roca yvela gauxsneli wveroebi warmoadgenen miznobrivs an 
terminalurebs, anu iseT wveroebs, romelTa mimarT SeuZlebelia 
romelime operatoris gamoyeneba. 
 radgan mdgomareobis sivrce SeiZleba Seicavdes usasrulo 
raodenobis wveroebs, amitom praqtikaSi mdgomareobis warmoqmnis 
procesi SezRudulia an droiT an mexsierebis moculobiT. praqtikaSi 
saWiroa Zebnis sruli procesis uzrunvelyofa. e.i. Zebna unda iyos 
organizebuli, rom yvela miznobrivi wveroebi moZebnili iyos, 
rasakvirvelia Tu isini arseboben. Zebnis sisrulis saimedo meTodia 
yvela wveroebis gadarCeva. imisaTvis, rom moxdes models wveroebis 
sruli gadarCeva, saWiroa ganisazRvros garkveuli meTodi, romlis 
mixedviTac moxdeba grafis wveroebis gadarCeva. zogadad, arCeven Zebnis 
or meTods: Zebna siRrmeSi da Zebna siganeSi. 
 siRrmeSi Zebnis dros jer gaixsneba is wveroebi, romlebic yvelaze 
bolos iqna warmoSobili. grafSi siRrmis wvero ganisazRvreba 
Semdegnairad: 

- sawyis wveros siRrme nulis tolia: 
- arasawyisi wveros siRrme tolia erTs damatebuli  uaxlesi 

mezoblis wveros siRrme. 
praqtikulad romelime mimarTulebiT siRrmeSi Zebnis procesis 
realizacia mTavrdeba Semdeg SemTxvevaSi: 
 _ miznobrivi wveros miRwevisas: 
 _ Zebnis procesSi iseTi wveros Seqmna, romlis siRrme aWarbebs 
siRrmis garkveul zRurbls. 
 siganeSi Zebnis meTodis dros wveroebi ixsnebian imave rigiT, 
rogorc isini arian warmodgenilni. Tu mdgomareobis sivrceSi SeviyvanT 
operatorebs, romlebsac Si mdgomareoba gadayavT Si-1 mdgomareobaSi, maSin  
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Zebna SeiZleba Catardes ara marto sawyis mdgomareobidan miznobriv 
mdgomareobamde, aramed uku mimarTulebiTac. Zebnis pirvel tips 
uwodeben Zebnas monacemebidan an pirdapir Zebnas, xolo Zebnis meore 
tips _ Zebna miznidan an uku Zebna. SesaZlebelia Zebna ganxorcialdes 
erTdroulad orive mimarTulebiT. aseT Zebnas uwodeben 
ormxrivmimarTebuls. 
 

                 
                                nax. 1 
naxaze warmodgenilia siRrmeSi Zebnis magaliTi (nax.1a) da Zebna siganeSi 
(nax.1b). wveroebi danomrilia MmaTi gaxsnis rigiT. miznobrivi wveroebi 
aRniSnulia Savi kvadratebiT, xolo terminalurebi _ TeTri 
kvadratebiT. am orive meTodis gamoyenebiT SesaZlebelia yvela 
amonaxsnis povna. orive meTods sWirdeba sakmaod didi mexsiereba, radgan 
aq xdeba Zebnis yvela gzis damaxsovreba. 
 Zebna reduqciis meTodiT. reduqciis meTodiT amocanis amoxsna, 
romelic warmodgenilia qveamocanebad, daiyvaneba qveamocanebis 
erTobliobis amoxsnamde. amoxsnis procesi meordeba yovel 
qveamocanisaTvis manam, sanam ar miiReba cxadi amonaxseni. qveamocana 
iTvleba cxadad, Tu ki misi amonaxseni sayovelTaod gasagebia an 
miRebulia adre. amocanis amoxsnis procesi, warmodgenili qveamocanebad, 
SeiZleba warmovadginoT specialuri mimarTulebis G grafis saxiT, 
romelsac uwodeben da/an grafs. 
 grafSi arCeven wveroebis or tips: konuqciuri da diziunqciuri 
wveroebi. konuqciuri wveroebi an `da~ tipis wveroebi mezobel 
wveroebTan erTad gaaCniaT Semdegi interpretacia: amocanis amoxsna 
daiyvaneba yvela qveamocanebis amoxsnamde, romelebic Seesabamebian 
mezobeli wveroebis konuqciur wveroebs.  dizunqciuri wveroebi an `an~ 
tipis wveroebi mezobel wveroebTan erTad gaaCniaT Semdegi 
interpretacia: amocanis amoxsna daiyvaneba mis nebismier qveamocanis 
amoxsnamde, romelic Seesabameba mezobeli wveroebis dizunqciur 
wveroebs. 

konuqciuri da dizunqciuri wveroebi, romlebic gamodian                                     
konuqciuri wveroebidan, grafikulad gasarCevad wveroebTan SeerTebuli 
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arian patara rkaliT. amocanis dayofa qveamocanebad warmodgenilia 
Semdeg naxaze: 

 

 
 

aq S0  _ sawyisi amocanaa, romlis amoxsnisaTvis saWiroa amoixsnas S3 
qveamocana an S1 da S2 wveamocanebi. S1 amocanis amoxsna daiyvaneba an S4 an 
S5 qveamocanis amoxsnaze. S3 qveamocanis amoxsna daiyvaneba S6 da  S7 
qveamocanebis amoxsnaze. igulisxmeba, rom S2 ,S5, S7 amocanebis amonaxseni 
cnobilia, xolo  S4  da S6  amocanebis amonaxsenebi ucnobia. 
 moyvanil magaliTSi S0 amocana ASeiZleba amoixsnas an S3 amocanis 
amoxsniT, an S1 da S2 amocanebi amoxsniT. radgan da/an tipis grafSi 
yoveli wvero miekuTvneba mxolod erT tips, amitom zemod moyvanili 
grafis Casawerad da/an tipis grafad, saWiroa SemovitanoT damatebiTi 
wvero R1 , romelic naCvenebia Semdeg naxaze: 
 

 
 

am naxaze ormagi xazebiT gamoyofilia S0 amocanis gadamwyveti grafi, 
xolo bolo wveroebi aRniSnuli arian muqi kvadratiT. 
 da/an tipis grafis Zebnis procesis mizania aCvenos, rom sawyisi 
wverosaTvis arsebobs amomxsneli grafi. da/an tipis grafSi amomxsneli 
wveroebis gansazRvra SeiZleba ase CamovayaliboT: 
 _ sabolao (miznobrivi) wveroebi amoxsnadia, radgan maTi amoxsna 
cnobilia; 
 _ an wveroebi amoxsnadia maSin da mxolod maSin, roca amoxsnadia 
mezobeli wveroebis erT-erTi wevri; 
 _ da wvero amoxsnadia roca amoxsnadia yvela mezobeli wvero. 
 amrigad, amomxsneli grafi ganisazRvreba rogorc qvegrafi, 
romelic gviCvenebs, rom sawyisi wvero amoxsnadia. qvemod moyvanil 
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naxaze naCvenebia amoxsnadi wveroebi muqi feriT, xolo araamomxsnadi 
wveroebi _ TeTri feriT. 
 

 
 

da/an tipis grafisaTvis, iseve rogorc mdgomareobis sivrceSi 
ZebnisaTvis, SesaZlebelia ganisazRvros Zebna siRrmeSi da siganeSi, 
rogorc pirdapiri, aseve uku mimarTulebiT. qvemod moyvanil naxaze 
naCvenebia Zebnis magaliTebi siganeSi (a) da siRrmeSi (b): 

 
am naxaze wveroebi danomrilia wveroebis gaxsnos rigobiT. bolo 
wveroebi aRniSnulia kvadratiT. amoxsnili wveroebi gamuqebulia. 
amomxsneli grafis rkalebi aRniSnulia ormagi xazebiT. 
 evristikuli Zebna. Zebnas siRrmeSi da siganeSi uwodeben Zebnis 
brma meTods, radgan am meTodebSi wveroebis gaxsnis rigi winaswar 
gansazRvrulia da aranairad ar aris damikidebuli miznis mdebareobaze. 
sivrcis gazrdisas Zebnis brma meTods sWirdeba mniSvnelovani droiTi 
danaxarjebi da mexsiereba. Zebnis drois Semcirebis survilma migviyvana 
Zebnis evristikul meTodebTan anu iseT meTodebTan, romlebic iyeneben 
dargobrivi sferos garkveul informacias, raTa ganixilos ara Zebnis 
mTeli sivrce, aramed is gzebi, romlebic garkveuli albaTobiT 
migviyvans miznamde. gadarCevis Semcirebis erTi xerxi mdgomareobs 
`informatiuli~ operatoris SerCevaSi, romelic ar qmnis bevr wveroebs. 
meore xerxi mdgomareobs gadarCevis yovel bijze, evristikuli 
informaciis gamoyenebiT, Semdgomi mimarTulebis SerCevaSi. amisaTvis 
saWiroa SemovitanoT wveroebis `perspeqtiulobis~ zoma garkveuli 
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Sefasebis funqciis saxiT. unda aRiniSnos, rom evristikuli meTodebi 
xSir SemTxvevebSi iwveven informaciis danakargs. 
 Zebna `generacia-Semowmebis~ meTodiT. Zebnis procesis 
SesrulebisaTvis saWiroa Semdegi SesaZlo amonaxsnis genrireba da misi 
Semowmeba: xom ar aris is Sedegobrivi. generatori aris sruli, Tu ki is 
uzrunvelyofs yvela SesaZlo Sedegebis genrirebas. generatori aris 
araWarbi, Tu ki is yoveli amonaxsenis genrireba xdeba mxolod erTxel. 
 mimdinare SesaZlo amonaxsenis genrirebis dros generatorsa da 
Semowmebis mowyobilobas Soris warmoiqmneba codnis ganawilebis 
garkvevuli problema. brma da evristikuli Zebnis dros yvela SesaZlo 
amonaxsnis genrirebisaTvis generators dargobriv sferoze gaaCnia 
minimaluri codna. Semowmebis mowyobiloba gansazRvras, aris Tu ara 
mimdinare amonaxseni miznobrivi. generatoris codnis gazrdas mivyevarT 
Zebnis sivrcis SemcirebasTan, magram am dros izrdeba yovel momdevno 
qveamocanaze generaciis danaxarjebi.   
 
 

6.2 Zebna ierarqiul sivrceSi 

 

 erT sivrceSi Zebna ar iZleva saSualebas rTuli amocanebis 
amosaxsnelad, radgan sivrcis gazrda iwvevs Zebnis procesis drois 
eqsponencialurad gazrdas. didi zomis sivrcis dros saerTo sivrce 
SeiZleba daiyos qvesivrceebad da Zebna vawarovod am qvesivrceebSi. 
SeiZleba iTqvas, rom am SemTxvevaSi Zebnis sivrce warmodgenilia 
sivrceebis ierarqiad. 
 ierarqiul sivrceebSi Zebnis meTodebi iyofa: Zebna faqtorizebul 
sivrceSi; Zebna fiqsirebul sivrceebis simravleSi da Zebna cvlad 
sivrceTa simravleSi. 
 Zebna faqtorizebul sivrceSi. xSirad saWiroa amocanis yvela 
amonaxsenis codna. amis magaliTebia diagnozis dasma; minacemebis 
interpretacia da sxva. marTlac, diagnozis dasmisas Cven gvainteresebs 
pacientze yvelaferi da ara marto pacientis romelime davadeba. aqedan 
gamomdinare, praqtikaSi zogjer Zebnis sivrce SeiZleba imdenad didi 
aRmoCndes, rom SeuZlebeli gamodges Zebnis brma meTodebi. evristikuli 
meTodebis gamoyenebac ar iZleva Sesabamis efeqts, radgan isini ver 
uzrunvelyofen amoxsnis yvela mniSvnelobebis miRebas. Tu Cven 
movaxdenT sivrcis faqtorizebas, maSin Zebna did sivrceSi SeiZleba 
efeqturad iyos oganizebuli. 
 sivrces ewodeba faqtorizebuli roca igi iyofa arasruli 
(nawilobrivi) gadawyvetilebebis gadaukveTav qvesimravleebad (klasebad). 
Zebna faqtorizebul sivrceSi xorcieldeba `ierarqiuli generacia-
Semowmebis~ meTodis gamoyenebiT. generatori gamoimuSavebs mimdinare 
arasrul gadawyvetilebas, Semdeg mowmdeba am gadawyvetilebiT 
SesaZlebelia Tu ara miznamde miRweva. Tu mimdinare arasruli 
gadawyvetileba ugulvelyofilia, maSin ugulvelyofili iqneba am 
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klasis yvela sruli gadawyvetileba. Tu mimdinare arasruli amonaxseni 
ar iqna ugulvelyofili, maSin generatori gamoimuSavebs yvela srul 
gadawyvetilebas, xolo Semowmebis mowyobileba gansazRvravs aris Tu 
ara es gadawyvetileba miznobrivi. 
 Zebna fiqsirebul faqtorizebul sivrceSi. faqtorizebul sivrceSi 
Zebnis meTodi SezRudulia imiT, rom bevr sferosaTvis SeuZlebelia 
nawilobrivi amoxsniT gavakeTod daskvna mis gamousadegobaze. magaliTad, 
planirebis konstruirebis amocanebi. marTlac, rogorc wesi, gegmis 
nawiliT an konstruqciis nawiliT SeuZlebelia imis Tqma, rom es 
fragmenti ar warmoadgens sruli amonaxsnis nawils. aseT SemTxvevebSi 
SeiZleba gamoyenebuli iyos Zebnis procesi, romelic iyenebs 
abstraqtuli sivrcis cnebas. abstraqciam xazi unda gausvas 
gansaxilveli amocanis mniSvneloban Taviseburebebs, moaxdinos amocanis 
dayofa ufro martiv qveamocanebad da gansazRvros qveamocanebis 
Tanmimdevroba (gadawyvetis gegma), romlebsac mivyavarT ZiriTadi 
amocanis amoxsnamde. 
 Zebna cvalebad sivrceTa simravleSi. bevr sferosaTvis SeuZlebeli 
xdeba amocanebis dayvana fiqsirebul qveamocanebad. amis magaliTia 
sivrceSi gadawyvetilebis dagegmva. am SemTxvevaSi, amocanis amoxsnis 
gegmas unda gaaCndes cvladi struqtura da amitom SeuZlebeli xdeba 
amocanis qveamocanebis fiqsireba. aseTi tipis amocanebis gadasawyvetad 
SeiZleba gamoyenebuli iyos daRmavali dazustebis meTodi. 
 imisaTvis, rom rTul sivrceSi gavamartivod Zebnis procesi, 
mizanSewonilia miviRoT mcire ganzomilebis sivrce da SevecadoT am 
sivrceSi amocanis amonaxsnis miReba. es meTodi mravaljer SeiZleba 
gavimeorod. am dros amocanis amoxsnis procesi SeiZleba warmovadginoT 
ierarqiul sivrceSi, rogorc daRmavali moZraoba yvelaze ufro 
abstraqtulidan konkretulamde, sadac miiReba sabolao amonaxseni.  
 amocanis amoxsnidan gamomdinare, abstraqtuli sivrce iqmneba 
indivindualurad. Zebnis es meTodi efuZneba Semdeg daSvevebs: 
 _ SesaZlebelia sivrcis arasruli dalageba, romelic misaRebi 
iqneba yvela amocanis amoxsnisaTvis; 
 _ gadawyvetileba, romelic miiReba zeda doneze, ar aris 
aucilebeli qveda doneze misi gauqmebisa. 
 

 

 

6.3 Zebnis sxva meTodebi 

 
Zebna alternatiul sivrceebSi. zemoT ganxiluli Zebnis meTodebSi 

igulisxmeba, rom dargobrivi sferos codna da amosaxuli amocanis 
monacemebi warmoadgenen zusts, sruls da maTTvis samarTliani Sedegi 
mosazrebebi:  

- yvela  mtkicebulebebi, romlebic aRweren mdgomareobas,  
WeSmaritia; 
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       _  romelime mdgomareobisaTvis operatoris gamoyeneba   ayalibebs 
axal mdgomareobas, romelic aRiwereba mxolod WeSmariti faqtebiT. 

magram, nebismieri praqtikuli amocanis gadawyvetisas, 
gansakuTrebiT araformalizirebuli amocanebisaTvis gavrcelebulia 
Sebrunebuli situacia. eqsperts muSaoba uwevs aramkafio codnebTan da 
monacemebTan, Tanac drois deficitis pirobebSi. roca eqsperti xsnis 
amocanas is iyenebs meTodebs, romlebic formaluri maTematikuri 
msjelobidan gansxvavebulia. am SemTxvevaSi eqsperts ar SeuZlia Tavisi 
daSvevebis damtkiceba, ris gamoc maTi WeSmaritebis dadgena Riad rCeba. 
aqedan gamomdinare, yvela miRebuli mtkicebulebebi ar SeiZleba 
damtkicebuli iyos. 

 amrigad, imisaTvis rom sistemam arazusti monacemebiT da codniT 
gaakeTos daskvna, romelic efuZneba saR azrs, mas unda SeeZlos 
varaudis gakeTeba, xolo axali informaciis miRebis Semdeg, romelic 
gviCvenebs varaudis mcdarobas, uari Tqvas rogorc miRebul varaudze, 
aseve daskvnazec. 

Zebna ramodenime modelis gamoyenebiT. zemod ganxiluli Zebnis 
yvela meTodi iyenebda romelime erT models. e.i. ganixilavdnen 
dargobrivi sferos romelime erT TvalTaxedviT. SezRuduli resursebis 
pirobebSi, rTuli amocanebis amoxsnisas, mravali modelis gamoyenebas 
SeuZlia mniSvnelovnad gazardos sistemis simZlavre. erT sistemaSi 
ramodenime modelis gaerTianeba saSualebas iZleva gadailaxos Semdegi 
sirTuleebi: 

 _ Zebnis dros erTi modelidan meoreze gadasvla saSualebas 
gvaZlevs CixSi Sesuli procesidan gamosvlas; 

_ ramodenime modelis gamoyeneba saSualebas gvaZlevs SevamciroT 
kargi amonaxsnis dakargvis albaToba, romelic gamowvevulia SezRuduli 
resursebiT arasruli Zebnis gamo; 

_ ramodenime modelis arseboba sistemas saSualebas aZlevs Tavi 
gaarTvas arazusti (mcdari) monacemebis problemas. 

unda aRiniSnos, rom ramodenime modelis gamoyeneba moiTxovs 
damatebiT codnas imis Sesaxeb, Tu rogor unda SevqmnaT da gavaerTianoT 
sxvadasxva Sexedulebebi. 

amocanis amoxsnis meTodis SerCeva. amocanis amoxsnis meTodis 
SerCeva, upirveles yovlisas, damokidebulia amocanis sirTuleze, 
romelic gamowveulia dargobrivi sferos TaviseburebebiT da im 
moTxovnebiT, romelsac momxmarebeli uyenebs amocanas. martivi amocanebi 
xasiaTdebian Zebnis mcire ganzomilebiani sivrciT, sizustiT, sruli 
monacemebiT da erTi modeliT sferos adekvaturi aRweriT. samwuxarod, 
praqtikaSi iSviaTad gvxdeba amocanebi, romlebic akmayofileben am 
pirobebs. 

 rTuli amocanebi xasiaTdebian imiT, rom zemod CamoTvlili 
parametrebidan Tundac erTi aRmoCndeba rTuli.  problemis 
daZlevisaTvis, romelic gamowveulia did sivrceSi ZebniT, gamoiyeneba 
meTodebi, romlebic efuZnebian ierarqiul sivrceebis Seqmnas. am 
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meTodebidan yvelaze martivi meTodi efuZneba gadawyvetis 
faqtorizirebul sivrces, romelic gvaZlevs saSualebas miviRoT yvela 
amonaxseni. Tu Zebnis sivrcis faqtorizacia SeuZlebelia, madram amave 
dros ar gvWirdeba yvela amonaxseni an gvinda SevarCioT saukeTeso 
amonaxseni, maSin SeiZleba gamoviyenoT erTgvarovani abstraqtuli 
sivrceebis ierarqia. Tu Zebnis sivrce iseTia, rom nebismieri amocana 
daiyvaneba winaswar cnobil qveamocanaTa Tanmimdevrobaze, maSin 
gamoiyeneba fiqsirebuli abstraqtuli sivrce. 

 am meTodis efeqturoba ganisazRvreba daubrunebeli strategiis 
gamoyenebaze. im SemTxvevaSi, roca qveamocanebi urTierTdamokidebulni 
arian anu zogierTi qveamocanis amoxsnisaTvis SeiZleba dagvWirdes 
informacia, romelic miiReba sxva qveamocanidan, mizanSewonilia 
gamoviyenoT umciresi Sesrulebis principi. es modgoma saSualebas 
iZleva SevarCioT iseTi qveamocanis amoxsna, romelic ganicdis 
informaciis ukmarisobas. Semdeg is gadadis sxva qveamocanis amonaxsnaze 
da rodesac ararsebuli informacia xdeba xelmisawvdomi igi brundeba 
sawyis amocanaze. 

 im siZneleebis dasaZlevad, romelic gamowveulia arasruli da 
arazusti monacemebiT (cnebebiT), gamoiyeneba albaTuri, aramkafio da 
zusti meTodebi. yvela es meTodi, faqtebis SesaZlebel kombinaciebis 
gamoyenebiT, efuZneba imedianobis gazrdis ideas. 

 dargobrivi sferos modelis araadekvaturobis dasaZlevad 
gamoiyeneba meTodebi, romlebic orientirebuli arian ramodenime 
modelis gamoyenebaze. es meTodebi saSualebas iZlevian dargobrivi 
sferos aRweris sxvadasxva modelebis SesaZeblobebis gaerTianebas. 
garda amisa, ramodenime modelis gamoyeneba saSualebas iZleva kargi 
amonaxsnis dakargvis albaTobis Semcireba, miuxedavad imisa, rom saqme 
gvaqvs arasrul ZebnasTan, romelic gamowveulia gamoTvliTi resursebis 
SezRudviT. 
 
 
 

 

7. eqspertuli sistema MYCIN 

 
pirveli samedicino daniSnulebis eqspertuli sistema aris  MYCIN, 

romelic Seiqmna me– 20 saukunis  70 – ian wlebSi stenfondis 
universitetSi da  gankuTvnilia sisxlis infeqciuri daavadebis 
diagnostikisa da mkurnalobisaTvis. MYCIN pacientebis monacemTa bazasa 
da codnis bazas Seicavs, romelic daaxloebiT 400 – 500 wesisgan 
Sedgeba.  axali pacientisaTvis monacemTa bazaSi iqmneba specialuri 
Canawerisadac moTavsebulia informacia simptomebisa da pirveladi 
testebis Sedegebis Sesaxeb. sistemaSi gamoyenebulia codnis warmodgenis 
produqciuli meTodi. 
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  MYCIN Tavdapirvelad Cafiqsirebuli iyo rogorc sakonsultacio 
programa, romelic eqims gauwevda konsultacias diagnozis dasmaSi da 
mkurnalobis rekomendaciebs SesTavazebda.  Semdeg sistemis gamoyenebis 
sfero gafarTovda da moicva mTeli rigi infeqciuri daavadebebi. aman 
gamoiwvia is, rom   MYCIN-is bazaze Seiqmna carieli sabazo sistema 
EMYCIN, romelic met–naklebad zogadi daniSnulebis es garss 
warmoadgens, romlis Sevseba SesaZlebelia sxva daniSnulebis es 
Sesaqmnelad. magaliTad, swored EMYCIN iqna gamoyenebuli sunTqvis 
darRvevebis analizis es PUFF - is Sesaqmnelad. 
  xSirad MYCIN Tvlian diagnostikur programad, rac ar aris 
swori. am programis daniSnulebaa iyos eqimis asistenti. muSaobis 
procesSi programa ayalibebs diagnozis hipoTezebs da aniWebs maT 
garkveul woniT koeficientebs, magram damoukideblad rogorc wesi, ar 
Rebulobs gadawyvetilebas. 

MYCIN-is damuSavebisas sistemas  wauyenes Semdegi  moTxovnebi: 
      1. eqimisaTvis programa unda yofiliyo sasargeblo e.i.  man 
utyuari rekomendaciebi unda mogvces, romlebic xarisxobrivad 
eqspertis rekomendaciebs ar unda Camouvardebodes: 
      2. programa unda iyos praqtikaSi mosaxerxebeli da codnis 
SeZenaze da mis modifikaciaze unda iyos gaTvlili: 
      3. programas unda SeeZlos momxmarebelTn dialogi, raTa man axsnas 
mis mier miRebuli gadawyvetileba: 

4. eqimisaTvis programa unda iyos misi damxmare da ara misi 
Semcvleli. 

eqimis mier es gamoyenebis magaliTi SeiZleba iyos Semdegi 
situacia: mkurnal eqims, romelic ar warmoadgens infeqciuri  sferos 
specialists, SesaZlebelia dasWirdes konsultacia, magaliTad mZime 
operaciis SemTxvevaSi pacientis sisxlis dainficirebis dros. sirTule 
imaSia,  rom baqteriuli daavadebis mkurnaloba saWiroa dainiSnos 
swrafad, sanam avadmyofobis warmoSobis mizezi dadgindeba. eqimi Semdegi 
dilemis winaSe dgeba: an unda dauniSnos iseTi specialuri preparati, 
romelsac farTo antibaqteriuli speqtri aqvs, an gariskos da pacients 
specifikuri preparati dauniSnis, ramac SeiZleba avadmyofi mZime 
mdgomareobaSi Caayenos. 

 MYCIN sistemiT amocanis amoxsnis procesi SeiZleba sam etapad 
davyoT; 

1) aris Tu ara paTogenuri mikroorganizmi anu daavadebis 
gamomwvevi mizezi aRmoCenili: 

2) Tu mikroorganizmi paTogenuria, maSin is unda identificirebuli 
unda iyos, anu ganisazRvros misi tipi; 

3) SeirCes Sesabamisi mkurnalobis meTodi. 
es Sedgeba Semdegi blokebisgan: monacemTa baza, codnis baza, 

interpretatori, codnis SeZenis, analizisa da sinTezis,  dialoguri da 
axsnis meqanizmebi. monacemTa bazis daniSnulebaa monacemebis Senaxva, 
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romelic miRebulia momxmareblisagan da Sualeduri monacemebi, 
romlebic warmoiqmnen sistemis muSaobis procesSi. 

codnis bazaSi inaxeba produqciuli wesebi da faqtebi. 
interpretatori (marTvis meqanizmi) asrulebs sistemis ZiriTad funqcias, 
diagnozis dasmas da mkurnalobis taqtikis SemuSavebas. analizisa da 
sintezis meqanizmi uzrunvelyofs martivi winadadebis damuSavebas. axsnis 
meqanizmi ityobineba ratom da rogor amuSavebs gamotanis programa ama 
Tu im simbolos. codnis SeZenis meqanizmis daniSnulebaa eqspertebidan 
dialogis reJimSi SeZenili codnis Sevseba . 
 ganvixiloT es  MYCIN-Tan , muSaobis zogierTi fragmenti. 
 
dialogis zogadi struqtura. dialogis meqanizmis (qvesistema) 
moqmedeba SeiZleba warmodgenili iyos Semdegi etapebis saxiT: 

1) instruqtaJi; 
2) amocanis gansazRvra; 
3) amocanis amoxsna; 
4) ganmartebebi amocanis amoxsnis procesSi; 
5) Sedegebis gamotana da maTi Sefaseba (warmateba, marcxi); 
6) ganmartebebi amocanis amoxsnis Semdeg; 
7) warumateblobis mizezebis dadgena da axali codnis SeZena. 

       zemoT CamoTvlili  etapebi warmoadgens tipiurs mravali 
eqspertuli sistemisaTvis. Tumca yoveli konkretuli dialogisaTvis ar 
aris aucilebeli esa Tu is etapi gamoyenebuli iyos. 
       instuqtaJis etapze sistema momxmarebels uxsnis Tavis 
daniSnulebas, gansazRvravs dialogis warmarTvis rigs da CamoTvlis 
momxmareblisaTvis mosawodebel saSualebebs. 
       magaliTisaTvis moviyvanoT MYCIN – Tan dialogis fragmenti ( 
sistema avRniSnoT s–iT, momxmarebeli m–iT) 
 

Tqven mogesalmebiT MYCIN 

s: instruqtraJi? (diax an ara) 
m: diax 
s: eqspertuli sistema MYCIN gankuTvnilia infeqciuri daavadebis       

konsultaciisaTvis. me vTvli, rom Tqven pacientis mkurnalobisaTvis 
informaciis miReba gnebavT. me dagisvamT kiTxvebs pacientis Sesaxeb. Tu 
Tqven darwmunebuli ar xarT pasuxSi, maSin SegiZliaT frCxilebSi 
aCvenoT darwmuneblobis koeficientis mniSvneloba ( ricxvi 1–dan  10–
mde)  ricxvi 10 Seesabameba absolutur darwmunebulobas. Tu SekiTxvis 
Secvla gsurT,  maSin SeiyvaneT brZaneba Secvla, romelsac unda 
moyvebodes im SekiTxvis nomeri, romlis Secvlasac apirebT. ecadeT ar 
gamoiyenoT es brZaneba, radgan brZanebis gamoyenebis Semdeg sistema 
konsultacia iwyebs Tavidan, rac Tavis mxriv  informaciis miRebis 
drois gazrdas iwvevs. sistemis kiTxvaze Tqven SegiZliaT sistemas 
SeatyobinoT Semdegi informacia: 1) ucnobia – Tu Tqven ar iciT 
SekiTxvaze pasuxi ; 2) ?– roca Tqven gindaT sistemam moiyvanos 
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SekiTxvaze SesaZlebeli pasuxi; 3) ?? roca Tqven gsurT sistemam 
moiyvanos kiTxvaze yvela dasaSvebi pasuxebi; 4) wesi – Tu Tqven gindaT 
sistemam aCvenos is ZiriTadi wesebi, romlebmac migviyvana am SekiTxvamde; 
5) ratom – roca Tqven gindaT miiRoT detaluri ganmarteba im 
mizezebze, romlebmac migviyvana dasmul kiTxvaze; 6) rogor – N - Tu 
Tqven gindaT miiRoT ganmarteba  imis Sesaxeb, rogor apirebs sistema N 
miznis miRwevas, romelic naCvenebia erT–erT wina ratom braZanebaSi da 
a.S. 

ufro rTuli sistemisaTvis instruqtaJi SeiZleba warmodgenili 
iyos teqstis saxiT, romelic Seicavs kiTxvebis dasaxelebas, romelTa 
gacnoba SeuZlia momxmarebels am etapze. momxmarebeli kursoris 
saSualebiT moniSnavs misTvis sasurvel kiTxvas, ris Semdegac sistema 
Sesabamis teqstze gadadis. am teqsts SeiZleba hqondes Tavisi Sinaarsi 
da a.S. 
 
 
       momxmareblis dialogi MYCIN–Tan. qvemoT moyvanilia eqimis 
eqspertul sistemasTan dialogis dasawyisis fragmenti. eqimis pasuxi 
aRniSnulia **  simboloTi . dialogis striqonebi danomrilia. 
 
 –– –– –– –– –– –– –– –– –– ––  pacienti – 1 –– –– –– –– –– –– –– ––  

(1)  daasaxeleT pacientis saxeli : ( saxeli, gvari) 
**  fred smiti 
(2)  sqesi: 

      **  mamrobiTi 
(3)  asaki 

      **  55 
(4) inficirebuli adgilidan aRebulia Tu ara mikroorganizmis           
gamomwvevi kultura? 
**diax 

 
–– –– –– –– –– –– –– –– –– –– ––  pacienti – 1 –– –– –– –– –– –– ––  
 

(5) romeli infeqciaa? 
** pirveladi baqteriemia 
(6) Segvatyobine pirveladi baqteriemiis  simptomebis gamovlenis      
TariRi 
(Tve, ricxvi, weli) 
**  maisi, 5, 2010 
(7) pirveladi  baqteriemiis bolo kulturas vuwodoT   
(infeqcia – 1) 
 

 
–– –– –– –– –– –– –– –– –– –– ––  kultura – 1 –– –– –– –– –– –– ––  
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(8)  romeli adgilidan iqna miRebuli kultura – 1 ? 
**  sisxli 
(9)  rodis iqna miRebuli kultura (kultura – 1) (Tve / dRe /  
    weli) 
**   maisi, 10, 2010 
(10) am kulturis (kultura– 1) pirvel warmomadgenel    
mikroorganizms davarqvaT: 

 
–– –– –– –– –– –– –– –– –– –– mikroorganizmi–1 –– –– –– –– –– ––  
 
     (11)  moaxdineT  mikroorganizmi–1 identificireba 
     **   ucnobia 
     (12)  warmoadgens Tu ara mikroorganizmi–1  Cxirs, koks da     
          a,S 
     **   Cxiri 
     (13)  rogori Seferiloba aqvs mikroorganizmi–1? 
     **   gram – uaryofiTi 
     (14)  iyo Tu ara inficirebul  adgilidan aRebuli  
            mikroorganizmis  gamomwvevi kultura? 
     **   ara 
     (15)  mikroorganizmi–1 izrdeba aerobulad? 
     **   diax 
     (16)  mikroorganizmi–1 izrdeba anaeobulad? 
     **    diax 
     (17)  rogoria mikroorganizmi–1 savaraudo SeRwevis cza? 
     **   kuW – nawlavis traqti (6) 
 
       warmodgenil fragmentSi sistema jer iTxovs pacientebis 
monacemebs (1 dan 3 striqoni) da Semdeg ZiriTadi informaciis 
Segrovebaze gadadis. sistema gamodis Semdegi cxadi varaudiT: 

1)  dialogSi SeiZleba ganisazRvros erTi an ramdenime pacienti; 
2)  pacients  SeiZleba hqondes erTi an ramdenime infeqcia; 
3)  infeqciebs SeiZleba hqondes erTi an meti masTan asocirebuli 

kultura; 
4) kultura SeiZleba Seicavdes erT an ramdenime mikroorganizms. 

     CamoTvlili varaudi dialogis struqturizebas axdens da eqims 
SeuZlia gaigos, magaliTad, gansaxilveli mikroorganizmi–1 miekuTvneba 
ara yvela kulturas, aramed imas, romlis ganxilvac xdeboda uSualod 
mikroorganizmi–1  win. 
     Semdeg sistema dialogis reJimSi ganagrZobs informaciis 
Segrovebas infeqciis gamomwvevis identifikaciisaTvis. 
 
      codnis Semadgenloba da misi warmodgenis meTodi. dargobrivi 
sferos codna sistemaSi warmodgenilia rogorc faqtebis, wesebis, miznis 
xis, konteqtebis da fiqsirebuli obieqtebis ierarqiis saxiT. sistemaSi 
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gamoyenebuli codna SeiZleba davyoT or jgufad: statikuri da 
dinamikuri. statikuri codna inaxeba codnis bazaSi da ar aris 
damokidebuli konkretul dialogTan. isini Seicaven monacemebs, 
avadmyofobis, preparatebis, gamotanis wesebis da cnobebs obieqtebis 
ierarqiis Sesaxeb. dinamikuri codna Seicavs mudmivebs, miznebis 
struqturas, aqtiur faqtebs da wesebs, anu iseT faqtebs da wesebs, 
romlebic gamoiyenebian uSualod mimdinare dialogis dros. 

sistemaSi inaxeba obieqtebis Semdegi fiqsirebuli ierarqia; 
1) pacienti; 2) infeqcia; 3) kultura; 4) mikroorganizmi. sistema awarmoebs 
dialogs am ierarqiis gaTvaliswinebiT. kerZod, jer agrovebs 
informacias pacientze, Semdeg infeqciaze, kulturaze da 
mikroorganizmze. 

yvela codna miRebuli dialogis  proceduris mimdinareobis dros 
organizebulia sameulis saxiT: atributi-obieqti-mniSvneloba. ase 
magaliTad, zemoT moyvanili dialogis dros sistema agrovebs 
informacias Semdeg obieqtebze: pacienti-1, infeqcia-1, kultura-1. sistemis 
saboloo amocanaa gansazRvros am obieqtebisaTvis yvela atributis 
mniSvneloba. obieqtebis ierarqiaSi naCvenebia, rom erTi pacienti 
SeiZleba ramodenime saxis infeqciiT dainficirdes, erTi infeqciis 
diagnostikisTvis SeiZleba ramdenime kultura daiTesos, erTi kultura 
SeiZleba ramdenime saxis mikroorganizms Seicavdes.  

zogierTi faqtisTvis, romelic codnis bazaSi inaxeba, ufro 
efeqturia codna ara sameulis saxiT, aramed siebis da cxrilebis saxiT 
warmovadginoT, rac wesebis simZlavris gazrdas uzrunvelyofs. 
magaliTad, siis saxiT SeiZleba Caiweros kulturis miRebis 
arasteriluri adgilis codna: 

arasteriluri adgili: ( kani, yeli, Sardsadenari (ureTra), 

cxviris Rru). cxrilis saxiT SeiZleba Caiweros mikroorganizmebi 
Sesabamisi kulturis miRebis adgilebiT: 

organo – flora 

yeli: ( STREPTOCOCCUS – PNEUMONIAE, STREPTOCOCCUS. GRUUP –A, 

            NEISSERIA – MENINGITIDIS) 

kani: (STAPHYLOCOCCUS – COAG – POS, STREPTOCUCCUS. 

            GRUUP –A, STAPHYLOCOCCUS – COAG – NEG). 
yovel sameuls miewereba darwmuneblobis koeficienti, romelic 

icvleba –1 dan 1-mde da mocemuli obieqtis atributis damajereblobis 
xarisxs gviCvenebs. magaliTad: 

(kultura–1 adgili sisxli 1,0) 
  (mikroorganizmi – 2 is identuroba KLEBSIELLA 0.25) 
  (mikroorganizmi – 1 mgrZnobiaroba PENICILLIN – 1,0) 
 
      wesebis warmodgena. es MYCIN-Si warmodgenilia produqciuli 
wesebiT.  MYCIN-s gaaCnia daaxloebiT 450 wesi. wess aqvs Semdegi saxe: 
,,winapiroba  moqmedeba“. zeda doneze winapiroba warmoadgens 
winadadebis kombinacias, romlebic SeerTebuli arian ,,da“ logikuri 
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funqciiT. am dros yoveli zeda donis winadadeba, Tavis mxriv, SeiZleba 
winadadebis kombinacia iyos, SeerTebuli ,,da“ da ,,an“ logikuri 
funqciebiT. martiv winapirobas (winadadeba) aqvs Semdegi saxe 
<predikatuli funqcia> <obieqti> <atributi> <mniSvneloba>. sistemas 
gaaCnia 24 predikaturi funqcia (tolia, gageba, ganisazRvros da a.S), 80 
atributi (identuroba, adgili, mgrZnobiaroba da a.S.), 11 obieqti ( 
mikroorganizmi, kultura, wamali da a.S). 

yoveli wesi warmoadgens dargobrivi sferos codnis damoukidebel 
fragments, sadac winapirobebis SemadgenlobaSi cxadad warmodgenilia 
wesebis gamoyenebis yvela pirobebi. imis gamo, rom MYCIN-s saqme iseT 
problemur sferosTan aqvs, sadac gansja SeiZleba arazusti anu 
miaxloebiTi iyos, amitom saWiroa raRac meqanizmi, romelic am situacias 
gaiTvaliswinebs. es aris wesis darwmuneblobis koeficienti (dk), 
romelic gviCvenebs sistemis damajereblobas wesis sisworeSi. amrigad, 
zogadi wesis moqmedebas gaaCnia Semdegi saxe: 

< daskvna> <obieqti> <atributi> <mniSvneloba> <dk> 

magaliTisaTvis moviyvanoT Semdegi wesi: 
    Tu:  (1) infeqcia pirveladi baqteriemiaa da 
         (2) kulturis adgili aris erT-erTi steriluri adgili  
         da 
           (3) mikroorganizmis savaraudo SeRwevis gza aris  
           kuWnawlavis traqti. 
    maSin: SeiZleba vivaraudoT (0,7 dk), rom mikroorganizmi meningokokia. 
 unda aRiniSnos , rom aramkafio msjeloba uSvebs 
urTierTgamomricxavi atributebis erTdroul arsebobas. ase magaliTad, 
mikroorganizmis identificirebis dros sistemam SeiZleba daaskvnas, rom: 
1) mikroorganizmi aris E. COLI da 2)  mikroorganizmi aris  KLEBSIELLA, 
miuxedavad imisa, rom es aris urTierTgamricxavi faqti. es Tavisebureba 
warmoadges sistemis dadebiT faqts, radgan is asaxavs sxvadasxva 
reilur daskvnebs. 
                                               
      axsnis saSualebebi. MYCIN-is axsnis  saSualebebi realizebulia 
ramodenime programis saSualebiT. yvela axsna iyofa sam saxed: 1) 
dialogis procesSi moqmedebebis axsna: 2) SekiTxvebze pasuxebi, romlebic 
dakavSirebulia monacemTa bazasTan. SekiTxvebi ZiriTadad ismeba ratom  
da rogor  sityvebiT. kiTxva ratom ismeba, maSin roca momxmarebels 
ainteresebs is mizani, romlisakenac miiswrafis sistema asrulebs ra 
mocemul moqmedebas. kiTxva ratom-s gaaCnia erTi parametri, romelic 
miuTiTebs bijebis im raodenobas, romliTac miznis xeze zemoT 
gadaadgileba xdeba. Tu parametri ar aris miTiTebuli, maSin igi erTis 
tolad iTvleba. ganvixiloT dialogis fragmenti,sadac gamoyenebulia 
kiTxva ratom: 

(35) E.COLI (mikroorganizmi – 1)  – isTvis ramdeni kultura   
     iqna dadebiTaT Sefasebuli? 

          ** ratom? ( anu ratom aris saWiro ganisazRvros   
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          mikroorganizmis dadebiTi kultura? 
          [1,0] es gvaZlevs  saSulebas ganisazRvros daavadebis  
          gamowveva dakavSirebulia Tu ara mikroorganizmTan. 
          adre dadgenili iyo, rom 
          [1,1] mocemuli kultura aRebuli iyo steriluri  
          adgilidan 
          [1,2] seriaSi kulturis ricxvi orze metia 
          [mikroorganizmi–1] dadebiTi kulturis ricxvi orze metia,                               
          maSin SeiZleba vivaraudoT (0,5) rom warmoSobili  
          daavadeba dakavSirebulia [mikroorganizmi–1]  (E.COLI)-Tan                                                                                                              
          [wesi 49]                                                                                                                                                                 
          ** ratom? (anu ratom aris mniSvnelovani ganisazRvros                                                  
          warmoSobili daavadeba gamowveulia Tu ara mocemuli                                                                                                     
          mikroorganizmiT?) 
          [2,0] es dagvexmareba gansaxilveli infeqciis diagnozis      
          dadgenisaTvis                                                                                                                                                                                                                
          adre dadgenili iyo:                                                                                                                               
          [2,1] infeqcia ar warmoadgenda arc pirvelad baqterias                                                                            
          da arc meningits                                                                                                                                                      
          [2.2] da amasTanave aRniSnuli kulturisaTvis WeSmaritia, rom 

misi adgili am wuTas sisxlia 
maSasadame, 

          [2,3] Tu warmoqmnili daavadeba dakavSirebulia mocemul 
          mikroganizmTan, maSin dadgenilia (1,0) rom           
          gansaxilveli infeqciis diagnozia meoradi baqteriemia. 
      kiTxva rogor  X (aq X mimarTebaa raime mizani) anu kiTxva imaze, 
Tu romeli moqmedebiT miaRwia (miaRwevs)  sistemam X-Si naCveneb mizans. 
kiTxva rogor? – gaaCnia erTi parametri, sadac miTiTebulia programis 
romelime striqonis nomeri, sadac sistemis mier ratom kiTxvaze 
mocemuli pasuxia.   
      ganvixiloT dialogis fragmenti rogor kiTxvis gamoyenebiT.    
          **  rogor 1.1 ( anu rogor ganvsazRvroT, rom  
          mocemuli kultura aRebulia steriluri     adgilidan?) 
          [3.1] gamoyenebuli iyo wesi001, sadac warmodgenilia (0,7),     
          rom mocemuli kultura  aRebulia steriluri adgilidan. 
          [3,2] gamoyenebuli iyo wesi022, sadac daskvnis saxiT (0,7)                                                      
          warmodgenilia, rom mocemuli kultura miRebulia                                                                                                                                            
          steriluri adgilidan.                                                                                                                                                      
          **  rogor 3,1 ( anu rogor iyo gamoyenebuli wesi 001?)   
          adre dadgenili iyo, rom: 
          [4.1] mocemuli kulturis adgili iyo im adgilebidan erT–  
          erTi, sadac steriloba damokidebulia kulturis aRebis  
          adgilze.    
          [4.2] kulturis aRebis meTodi aris erT–erTi im  
          meTodebidan, romlebic asocirdebian kulturis  
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          mdebareobasTan. maSasadame, arsebobs varaudi (0,8), rom  
          mocemuli kultura miRebulia steriluri adgilidan. 

exla ganvixiloT sistemis mier SekiTxvebze pasuxebi, romlebic 
dakavSirebulia codnis da monacemTa bazaze. kiTxvebi statikur codnaze 
iyofa kiTxvebi faqtebze dakiTxvebi wesebze. ganvixiloT dialogis  
erTi fragmenti. 
      (1)** rogor gadavwyviteT, rom  mikroorganizmi – 1 SeiZleba  
      iyos E.COLI  ? 
      me gamoviyene wesi 021 imisaTvis, rom davadginoT (0,47)  
      mikroorganizmi – 1 identificirebulia, rogorc  E.COLI. 
      Semdeg me gamoviyene wesi 084 imisaTvis, rom davadginoT (0,55)   
      mikroorganizmi – 1 identificirebulia, rogorc  E.COLI 
      Semdeg me gamoviyene wesi 033 imisaTvis, rom davadginoT (0,74)   
      mikroorganizmi – 1 identificirebulia, rogorc  E.COLI 
      (2)** gamoyenebuli iyo Tu ara wesi 163 mikroorganizmi – 1                                                               
      daskvnisaTvis?wesi 163 mikroorganizmi –1 mimarT   
      gamoyenebuli iyo, magram warumateblad, radgan arasworia                                                     
      is,rom pacients darRveuli aqvs Sardsasqeso traqtis                                  
       funqciereba. 
       (3) ** gamogadgaT Tu ara infeqcia–1  dasadgenad wesi116?                                                      
       ara wesi 116 ararelevanturia mikroorganizmi –1 pirveladi                          
       baqteriemis dasadgenad. wesi 116 –is meore winadadeba                                                     
       (,, mikroorganizmis  morfologia aris koki“)  mcdaria da    
       amitom es wesi gamoyenebuli ar iyo.                                                                                           
       (4) ** sisxli steriluri adgilia? diax, sisxli aris  
       erT–erTi is adgili romlis sterilizacia normaSia da a.S 
 
       codnis SeZena.                                                                                                                                                                                                                                                                                                                                                                                                                          

codnis SeZenis procesi SeiZleba daiyos sam etapad: 1) arasruli 
codnis aRmoCena da am naklovanebis armosafvrelad axali codnis SeZena; 
2) sistemaSi axali codnis Setana; 3) axali da Zveli codnis Serwyma   
(anu codnis damateba , gamoricxva da modefikacia). 
  sistema  MYCIN – is codnis procesis SeZenis procesis pirvel 
etapze codnis SeZena xorcieldeba eqspertisa da codnis inJineris 
saSualebiT. codnis SeZenis meore etapi sistemaSi xorcieldeba 
dialogur reJimSi avtomatizirebulad. sistemas frazebi gadayavs  Tavis 
Siga enaze, axdens maT damuSavebas da ayalibebs axa wess. 

codnis bazaSi axali wesisi Serwymas Zvel wesTan xdeba mesame 
etapze es procesi faqtiurad araavtomatizirebulia. SeiZleba gamovyoT 
am etapis avtomatizaciis ori aspeqti: 
    1) wesebis  garkveuli erToblioba (axali da Zveli) saWiroa iyvnen 
urTierT  aragamomricxavi. am problemis avtomatizacia sakmaod rTulia, 
Tumca cxadaT warmodgenili zogierTi urTierT gamomricxavi wesebis 
dadgena sakmaod martivia ( magaliTad, or erTnair wess gaaCnia 
sxvadasxva sididis darwmuneblobis koeficienti) 
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    2) axali codnis damateba iwvevs codnis bazis meoradi modifikaciis 
proceduras. es problema xdeba  mniSvnelovani ,aSin, roca axal wesSi 
Setanilia axali mniSvnelobebi, arguSentebi da obieqtebi. magaliTad, 
axali codnis ,,kulturis adgilis Seqmna iwvevs codnis bazis meoradi 
modifikaciis proceduras, kerZoT saWiroa leqsikons axali sityva , 
adgilebis siaSi axali adgili, daxasiaTdes es adgili  , rogorc 
steriluri da arasteriluri. Semdeg, Tu adgili arasteriluria, 
saWiroa momxmareblisgan moviRoT da codnis bazaSi SevitanoT 
mikroorganizmebis sia, romlebic asocirdebian  am adgilTan da a.S. am  
modifikaciebidan mxolod zogierTia cxadi da maSasadame maTi 
avtomatizireba SesaZloa, xolo danarCeni winaswar ar arian cnobilni. 
      amrigad, eqspertuli sistema    MYCIN – Si codnis  miRebis 
ZiriTadi etapebi avtomatizirebulia arasrulyofilad. magram, axali 
codnis SeZenis saSualeba, romelic ar iwvevs arsebuli atributebis da 
obieqtebis mniSvnelovan Secvlas da axsnis meqanizmis saSualebiT 
moaxdinos axali codnis sisworis Semowmeba, sakmarisia codnis bazis 
Sevsebisa da gamarTvisaTvis. 
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