
Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS -  No 1,  2006 
 

 
175

g. surgulaZe,  i. vaWaraZe 

eqspertul SefasebaTa procesebis avtomatizacia   
obieqt-orientirebuli meTodebiT  

 
reziume 

 
ganixileba sawarmoo obieqtebis korporaciuli dagegmvis procesebis srulyofis 

sakiTxebi maTi avtomatizaciis safuZvelze. SemoTavazebulia eqspertul SefasebaTa 
avtomatizebuli damuSavebis sistemis daproeqteba da realizacia gadawyvetilebis miRebis 
mxardamWeri programuli paketisaTvis Ms_Visio da .NET-platformis bazaze.   

gasaReburi sityvebi: eqspertuli Sefasebebi, korporaciuli dagegmva, monacemTa 
avtomatizebuli damuSaveba, gadawyvetilebis miRebis xelSemwyobi sistema. 

 
1. Sesavali 

 
mcire da saSualo biznesis obieqtebze, romelTa ricxvi bolo wlebSi 

gansakuTrebiT gaizarda, maRalia `gakotrebis riskis~ sindromi moulodneli, SemTxveviTi 
movlenebidan gamomdinare, Tu arastabiluri, ekonomikur-politikuri viTarebiT 
gamowveuli.  firmis xelmZRvaneli, SeZlebisdagvarad yovelTvis mzad unda iyos 
operatiuli manevrirebisaTvis, raTa swori taqtikuri qmedebebiT SeZlos strategiuli 
miznebis miRweva. 

firmis krizisul situaciaSi yofnisas mniSvnelovani yuradReba unda mieqces 
samecniero konsultirebis formas, romelsac farTod iyeneben sazRvargareTis 
ganviTarebul Tu ganviTarebad qveynebSi [1]. gamocdili eqspert-konsultantebi metad 
ZviradRirebuli specialistebi arian, romelTac gaaCniaT ara mxolod Teoriuli 
ganaTleba da praqtikuli gamocdileba, aramed intuicia da swori prognozirebis unari, 
rac metad mniSvnelovania kritikul situaciaSi. 

amgvarad, konsultantebi da firmis gamocdili specialistebi, rogorc 
saproblemo sferos eqspertebi,  erToblivi ZalisxmeviT, konsultaciebiTa da 
kompromisebiT cdiloben miiRon optimaluri gadawyvetilebani firmis ganviTarebis swori 
korporaciuli gegmebisa da taqtikur RonisZiebaTa Sesaxeb. 

 
2. amocanis dasma 

 
didi informaciuli nakadebisa da maTi damuSavebis mcire drois pirobebSi (an 

arasruli informaciisas) gansakuTrebuli mniSvneloba aqvs sainformacio teqnologiebis 
gamoyenebas. Cveni naSromis mizani eqspertul SefasebaTa avtomatizebuli damuSavebis 
programuli paketebis Seqmnaa, romelic obieqt-orientirebuli meTodebis safuZvelze unda 
Seiqmnas. gansakuTrebiT mniSvnelovania aq unificirebuli modelirebis enis (UML-Unified 
Modeling Language) teqnologiis gamoyeneba [2]. rTuli programuli paketebis daproeqtebisa 
da realizaciis jgufuri CASE-meTodebiT SesaZlebelia jgufuri gadawyvetilebis miRebis 
mxardamWeri avtomatizebuli sistemebis damuSaveba, rac gansakuTrebiT aqtualuri 
amocanaa.       

3. amocanis gadawyveta 
 

marTvis procesisTvis Cven unda gamoviyenoT eqspert-SefasebaTa meTodebiT 
mopovebuli informaciebi da gadavamuSavoT isini kompiuteris gamoyenebiT. es gadamuSaveba 
ki gulisxmobs  specialuri programuli paketis ("Expert_UML") damuSavebas, anu unda 
Seiqmnas kompiuteruli dialoguri sistema axali, UML -teqnologiis safuZvelze. 

Cvens sistemaSi aqtiuri momxmareblebi iqnebian eqspertebi (sawarmoo firmis 
xelmZRvanelebi da mTavari specialistebi) da erTi konsultanti, romelic meTodurad 
xelmZRvanelobs eqspertebs da warmarTavs rogorc maTi ganswavlis process, aseve 
informaciis Sefasebas da gadamuSavebas. unda Seiqmnas konsultantis avtomatizebuli 
samuSao adgili. kompiuterSi Caideba monacemTa baza firmis xelmZRvanelebisa da 
specialistebis winadadebebis amsaxveli, Seiqmneba programebi, romlebic Seajereben 
eqspertul SefasebaTa Sedegebs da gamoimuSaveben koleqtiur gadawyvetilebebs. moxdeba am 
gadawyvetilebaTa cxovrebaSi gatarebis RonisZiebebis SemuSaveba da maTi danaxarjebis 
analizi. 

amgvarad, firmis xelmZRvaneloba da mTavari specialistebi TviTon arian 
eqspertbi, TviTon exmarebian konsultants saboloo gadawyvetilebebis moZebnaSi. 
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konsultants aqvs meTodika, Tu rogor warmarTavs muSaobas eqspertebTan. es meTodika 
gulisxmobs obieqtis kvlevisaTvis sistemuri modgomisa da eqspertul SefasebaTa 
meTodebis gamoyenebas.  

eqspertul SefasebaTa avtomatizebuli damuSavebis sistemis ZiriTadi mizania 
sawarmoo firmebisa an organizaciebis strategiuli ganviTarebis gegmebis (korporaciuli 
dagegmva) Sedgenis procesis avtomatizacia.  

eqspertul SefasebaTa sxvadasxva meTodi da xerxi arsebobs. dReisaTvis cnobilia 
magaliTad, `gonebrivi Setevis~ meTodi, romelic emyareba axali ideis Camoyalibebas 
(raRac sakiTxis gadasawyvetad) yovelgvari mecnieruli dasabuTebis gareSe. `jgufuri 
meTodebi~ gansxvavdeba maTi gamoyenebis xerxebis mixedviT, magaliTad, `SefasebaTa 
SeTanxmebis meTodi~, romelic individualur midgomas eyrdnoba: yoveli eqsperti iZleva 
sakuTar Sefasebas (sxvisgan damoukideblad), xolo Semdeg romelime xerxis mixedviT es 
Sefasebebi erTiandeba erT ganzogadebulSi anu `SeTanxmebulSi~. `jgufur meTods~ 
miekuTvneba eqspertebis `erToblivi muSaobis~ xerxi, romlis safuZvelze miiReba jamuri 
Sefaseba mTliani jgufis mier. mesame xerxs jgufur meTodSi warmoadgens e.w. `delfis~ 
meTodi _ esaa individualur SefasebaTa Sedegebis TanmimdevrobiTi gacnoba TiToeuli 
eqspertis mier [3]. 

mecnierma-prognozistebma gansaxilvel azrTa koleqtiuri gansjisa da SeTanxmebis 
xerxis safuZvelze Seqmnes Tanamedrove instrumenti _ `delfis~ meTodi, mecnierebisa da 
teqnikis ganviTarebis perspeqtivebis SefasebisaTvis. 

`delfis~ meTodis ZiriTadi principebi mdgomareobs eqspertebis anonimur 
gamokiTxvaSi maTi urTierTzegavlenis moxdenis gamorcxvis mizniT. ukukavSiri eqspertebis 
jgufis marTvis procesis gansaxorcieleblad warmoebs maTi Sefasebebis gadamuSavebis 
Sedegad miRebuli informaciis erTad ganxilvis saSualebiT. process unda warmarTavdes 
konsultant-analitikosi. am meTodis mizans ar Seadgens eqspertTa Sexedulebis sruli 
damTxveva. momdevno etapis gamokiTxvis Sedegebis analizi uCvenebs maTi Sexedulebebis 
daaxloebaze, magram, ara srul damTxvevaze, gamokiTxva ramdenime turad mimdinareobs. 

rogorc davinaxeT `delfis~ meTodi Sedgeba: gamokiTxvis-Sedegebis analizis _ 
diskusiis-gamokiTxvis _ . . . da a.S. ciklebisagan. imisaTvis, rom Sefasdes koleqtiuri 
azris maCvenebeli,  saWiroa dadgindes maTematikuri (statistikur-albaTuri) meTodebis 
safuZvelze maTi mniSvnelobebi. magaliTad, Tu mocemulia dajgufebuli eqspertuli 

Sefasebebi ,.,.,., 21 nxxx  maSin umartivesi xerxi ganzogadebuli Sefasebebisa, rogorc 

cnobilia mdgomareobs maTi ariTmetikuli saSualos moZebnaSi [3]: 

∑
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xSirad yovel eqspertul Sefasebas miewereba gansazRvruli wona ( iv ), maTi 

mniSvnelobis mixedviT. aseT dros SesaZlebelia gaviangariSoT Sewonili saSualo 
ariTmetikuli: 
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Tu eqspertuli Sefasebebi winaswar dajgufebulia (mowesrigebulia) rigSi, 
romelsac aqvs M intervali, maSin gamosaTvlelad iyeneben formulas: 
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sadac M aris intervalebis raodenoba; fi-SefasebaTa raodenoba i-ur intervalSi. 
xSir SemTxvevaSi, eqspertTa SefasebebSi adgili aqvs `Zalian did~ an `Zalian mcire~ 
mniSvnelobebs, romlebic gavlenas axdens saSualo ariTmetikulze da, es ukanaskneli, 
ukve aRar SeiZleba CaiTvalos im SedarebiT zust monacemad, romelic sasurveli iyo 
misaRebad. aseT dros iyeneben medianis gansazRvris meqanizms. mediana warmoadgens 
mowesrigebul (zrdadobiT an klebadobiT) SefasebebSi SuaSi Sefasebis mniSvnelobas. Tu 
SefasebaTa ricxvi kentia, magaliTad, 2*n +1, maSin (n+1)-e wevris mniSvneloba iqneba mediana; 
Tu SefasebaTa ricxvi luwia 2*n , maSin medianad miiReba n da n+1 wevrebis mniSvnelobaTa 
saSualo ariTmetikuli. 

eqspertul SefasebaTa analizis dros iyeneben saSualo Sefasebebis irgvliv 
SefasebaTa mniSvnelobebis variacias. rac naklebia Sefasebebis gabneva saSualodan, miT 
ufro zustad asaxavs es saSualo Sefaseba jgufur azrs. 

gabnevis amplituda gamoiTvleba SefasebaTa maqsimaluri da minimaluri 
mniSvnelobebis sxvaobiT. 
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minmax
xxR −=

 
xSirad SefasebaTa mosawesrigeblad simkrivisaTvis gaiTvlian kvartilebs (Q1, Q2, Q3   da 

a.S. nax.1.): 

 
nax.1. 

magaliTad, Tu gvaqvs 7 eqspertuli Sefaseba, isini unda dalagdes monotonurad. 
Semdeg saWiroa vipovoT mediana (M). Cvens SemTxvevaSi mediana emTxveva x4 Sefasebas. axla 

ganvsazRvroT qveda da zeda kvartilebi (Q1 , Q2). mediana da kvartilebi qmnis oTx 
intervals: < Q1, Q1M, MQ2 da Q2> amaTgan Q1M da MQ2 CaiTvleba misaRebad, rogorc 
koleqtiuri azris TanmTxvevi. eqspertebma, romelTa Sefasebebi ar moTavsda (Q1,Q2) 
diapazonSi, unda daasabuTon mizezebi maTi azrebis koleqtivisagan gansakuTrebuli 
gansxvavebisa. am dasabuTebebs da daskvnebs (maTi avtorebis vinaobis gaumxelad) gaacnoben 
danarCen eqspertebs. 

`delfis~ meTodi saSualebas iZleva miRebul iqnas jgufuri azris SedarebiT 
saimedo Sefasebebi, vidre ubralod, maT SefasebaTa gasaSualebis dros. naklad iTvleba 
is faqti, rom mTlianad ver aRmoifxvreba eqspertTa urTierTzegavlena. 

garda zemoganxilulisa, cnobilia agreTve sxva eqspertuli meTodebic, rogoricaa 
magaliTad, delfisa da qseluri grafikis ganzogadoebisa da perspeqtiuli dagegmvis 
seleqciuri meTodi, romelsac safuZvlad uZevs miznobrivi midgoma. aRniSnuli meTodis 
msgavsia agreTve prognozirebis e.w. `Sewonil SefasebaTa~ meTodi, romelic iyenebs aseve 
miznis xes da matricebs. cnobilia agreTve patern-meTodi, romelic analogiuria 
miznobrivi struqturis grafis gamoyenebisa a.S. [3].  

aRwerili meTodebis algoriTmizacia da programuli realizacia UML-
teqnologiiT xorcieldeba. mis pirvel etapze Cven ganvsazRvreT biznes-procesebis 
Sinaarss (Actions) da maT Semsruleblebs (Actors). aseTi diagramis fragmenti  (Use Case 
Diagram) me-2 naxazzea mocemuli.  

 
nax.2. 

gamoyenebiT SemTxvevaTa diagramebis agebis Semdeg ganixileba sistemis klasTa 
obieqtebs Soris urTierTmoqmedebis (Interaction) diagrama. am mizniT aigeba ori saxis 
diagramebi: mimdevrobiTobis (Sequence) da Tanamoqmedebis (Collaboration). maT safuZvelze 
xorcieldeba obieqtebs Soris Setyobinebebis gacvla drois mixedviT da Sesabamisi 
meTodebis amuSaveba informaciuli nakadebis dasamuSaveblad da gadasacemad [4]. me-3 
naxazze naCvenebia Tanamoqmedebis diagramis fragmenti. 
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4. daskvna 
 

Cveni amocanis gadasawyvetad, anu UML-diagramebis asagebad gamoviyeneT 
maikrosofTis firmis programuli paketi Ms Visio, romelzec davaproeqteT agreTve 
monacemTa bazis obieqturi modeli da misi Sesabamisi logikuri struqtura. aRniSnuli 
procedurebi iyenebs komponentur-vizualur elementebs, rac saSualebs iZleva 
avtomatizebul reJimSi swrafad avagoT sistemis programuli realizaciis kodi [5].  
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СУРГУЛАДЗЕ Г.Г.,   ВАЧАРАДЗЕ И.В. 

АВТОМАТИЗАЦИЯ ПРОЦЕССОВ ЭКСПЕРТНЫХ ОЦЕНОК ОБЪЕКТНО-
ОРИЕНТИРОВАННЫМИ МЕТОДАМЫ  

Резюме 
Рассматриваются вопросы совершенствования процессов корпоративного планирования 

производственных объектов на основе их автоматизации. Предложены результаты проектирования и 
реализации автоматизированной системы обработки экспертных оценок для программного пакета 
поддержки принятия решений на базе Ms Viso и .NET- платформы. 

 
G. SURGULADZE ,  I. VACHARADZE  

AUTOMATION OF EXPERT JUDGEMENTS PROCESSES USING  
OBJECT-ORIENTED METHODS 

Summary 
 

Issues of  the process of perfection of corporate planning of enterprises based on their automation are 
presented. Design and implementation of expert judgements automated elaboration system for the decision 
support software on the basis of Ms_Visio and .Net platforms are provided. 
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