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eleqtronuli swavlebisa da testirebis integrirebuli 

avtomatizebuli sistemis damuSaveba 

megi giutaSvili 

saqarTvelos teqnikuri universiteti 

reziume 

ganixileba eleqtronuli swavlebisa da testirebis integrirebuli avtomatizebuli 

sistemis ageba sainformacio teqnologiebis sabaziso codnis miRebisa da SefasebisTvis. 

programuli produqtis gamoyeneba SesaZlebelia akademiur seqtorSi swavlebisa 

(laboratoriebis saxiT) da praqtikuli codnis Sefsafaseblad, aseve nebismier organizaciasa 

da kompaniaSi IT specialistis vakansiaze testirebis da SerCevis procesisTvis. sistema 

orientirebulia damwyebi IT mimarTulebis sakadro resursis avtomatizebuli Sefasebisa da 

SerCevis procesisTvis, romlisTvisac gamoiyeneba paretos optimumis principi da ranJirebis 

meTodi. sistema damatebiT, komerciuli seqtorisTvis iZleva testirebis Sedegs sami 

mimarTulebiT: kompetencia/codna, mobilizebuloba da detalebze dakvirvebuloba.  

sakvanZo sityvebi: eleqtronuli swavleba. testireba. sainformacio teqnologiebi. 

sabaziso codna. eqspertuli sistemebi. paretos somravle. ranJirebis meTodi. 

1. Sesavali 

dRevandel akademiur seqtorSi erT-erT aqtualur da ganviTarebad midgomas 

warmoadgens eleqtronuli swavlebis teqnologia, rac swavlebis proceduris ZiriTad da 

damxmare procesebis Tavmoyras da moqnil marTvas uzrunvelyofs.  

sainformacio teqnologiebi dResdReobiT nebismieri sferos marTvis xelSemwyob 

instruments warmoadgens. saswavlo struqturaSi sainformacio teqnologiebis gamoyeneba, 

gamWvirvalobis, monitoringis, monacemTa arqivaciisa da informaciis sxvadasxva formiT 

warmodgenis xerxebiT, mniSvnelovanad moqnils xdis menejmentis, Sefasebis, gadawyvetilebis 

miRebis, prognozirebis procesebs. 

rogorc, swavlebis proceduris ZiriTadi procesi, eleqtronuli swavleba 

uzrunvelyofs adaptirebuli, lakonuri da konkretuli informaciis miwodebas 

auditoriisTvis. codniს miwodebis amgvari meTodi, mecnierebis kvleviT xels uwyobs 

damoukideblad muSaobisa da codnis praqtikaSi gamoyenebis unar-Cvevebis gamomuSavebas, 

axdens sakiTxis Seswavlis stimulirebas da koncentrirebulia informaciis etapobriv 

aRqmadobaze [1].  

swavlebis proceduris damxmare procesebad, eleqtronuli swavlebis sistemebSi 

erTiandeba Sefasebisa (testirebis formebis saxiT) da marTvis iseTi mimarTulebebi, rac 

akademiur-organizaciuli procesebis avtomatizebuli uzrunvelyofaa. eleqtronuli 

testirebis forma swavlebis gaumjobesebis analitikuri kvlevis moqnili instrumentia. 

testirebis Sedegebi iZleva detalur Sejerebul informacias rTulad dasaZlev an 

Seuswavlel sakiTxebze, xolo TviT avtomatizebuli testirebis procesi Semofarglulia 

mikerZoebuli subieqturi azrisgan da iZleva obieqtur Sefasebas codnis Sesaxeb. 
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 codnis Sefasebis meTodebSi testirebis forma erT-erTi farTod gavrcelebuli 

meTodia, rac ar SemoisazRvreba mxolod codnis Sefasebis funqciiT. testirebis forma 

Rirebulia, erTis mxriv, Sedegebis gamoyenebis TvalsazrisiT, rac xasiaTdeba -  

Semswavleli, diagnostikuri, prognozirebadi, gasanviTarebeli, maorientirebeli da ra Tqma 

unda Semfasebluri funqciebiT. xolo, meores mxriv, testirebis Sedegebidan miiReba 

raodenobrivi maxasiaTeblebi, rac aiolebs kriteriumebis formalizebul damuSavebas. 

codnis Sefasebis avtomatizebuli formebis praqtikuli realizaciis birTvia 

eqspertuli sistemebi, rac kriteriumebis formalizebuli damuSavebis mniSvnelovani 

instrumentia. zogadad, eqspertuli sistema warmoadgens programul sistemas, romlis 

SesaZleblobaSia Caanacvlos eqspert-specialisti problemuri situaciis gadawyvetaSi.  

eqspertuli programuli sistemis realizacia Sedgeba xuTi ZiriTadi etapisgan: problemebis 

identifikacia, codnis Segroveba da struqturizeba, formalizacia, realizacia da 

testireba.  praqtikulad, eqspertuli sistema warmoadgens codnaze bazirebul sistemas. 

amdenad, eqspertuli sistemis realizaciis mniSvnelovan sferos warmoadgens monitoringisa 

da sistemis swavlebis sakiTxebi, riTac realizebuli sistema, codnis bazis mudmivi 

ganaxlebis safuZvelze, flobs TandaTanobiTi srulyofis meqanizms [2]. 

2. ZiriTadi nawili 

komerciul seqtorSi popularulia kadrebis SerCeva unar-Cvevebis testirebis formiT, 

rac specialistis sxarti, logikuri azrovnebis, mobilizebisa da detalebze 

dakvirvebulobis unarebs avlens. Tumca, amgvari midgoma, ver avlens specialistis 

kompetenciis dones, rac magaliTad, IT struqturuli erTeulisTvis mniSvnelovani 

parametria. xolo, davuSvaT mxolod, logikuri azrovneba arasakmarisia imisTvis, rom kadri 

ganviTardes an kvalificiuri iyos sainformacio teqnologiebis mimarTulebiT.  

gamomdinare aqedan, Cvens mier damuSavebuli iqna integrirebuli avtomatizebuli 

sistema, romelic uzrunvelyofs inteleqtualuri resursis momzadebas, testirebasa da 

ganviTarebas sainformacio teqnologiebis sabaziso codnaSi, simravleTa Teoriis, 

programuli kodisa da monacemTa bazebis relaciuri algebris safuZvlebis Seswavlis 

TvalsazrisiT. agreTve, xels uwyobs IT mimarTulebis sakadro resursis Sefasebisa da 

SerCevis process. programuli produqtis gamoyeneba SesaZlebeli iqneba akademiur seqtorSi 

laboratoriebis saxiT swavlebisa da praqtikuli codnis SefasebisTvis, aseve nebismier 

organizaciaSi da kompaniaSi, IT specialistis vakansiaze testirebis da SerCevis 

procesisTvis. IT struqturuli erTeulisTvis, gadamwyvet kriteriumad (metwilad damwyebi 

profesionali specialistebis SesarCevad) iTvleba sainformacio teqnologiebis sabaziso 

codna, rac programuli sistemebis agebis safuZvlebis – algoriTmizaciis, algoriTmuli 

logikuri unar-Cvevebis, monacemTa manipulirebisa da interpretaciis sakiTxebis irgvliv 

fokusirdeba. 

programuli paketis SesaZleblobaSi iqneba sainformacio teqnologiebis safuZvlebis 3 

ZiriTad jgufze orientireba: 1. simravleTa Teoriis ZiriTadi sakiTxebis – simravleTa  

operaciebis; 2. relaciuri algebrisa da 3. maTematikuri logikis praqtikuli Seswavla. 
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TiToeuli jgufi nawildeba qvejgufad. simravleTa operaciebis saxiT ganixileba Semdegi  

qvejgufebi:  simravle,  gaerTianeba, sxvaoba, TanakveTa, uaryofa, jami, simetriuli sxvaoba, 

dekartuli namravli, simravleTa ojaxi, simravleTa mimarTeba, simravleTa dalageba; 

maTematikuri logikis elementebSi erTiandeba: sulmarTali formulebi, eqvivalenturi 

formulebi, sentenciuri kavSirebi; relaciuri algebris ZiriTadi principebis Sesaswavlad 

gaTvaliswinebulia monacemTa bazebis relaciuri algebris safuZvlebi: gaerTianeba, gadakveTa, 

sxvaoba, dekartuli namravli, SezRudva, proeqcia, SeerTeba, gamokleba. 

praqtikuli  TvalsazrisiT sistemas aqvs rogorc SemecnebiTi xasiaTi, ise asrulebs 

testirebis formebs: TiToeuli sakiTxis Seswavla mowmdeba etapobrivad garTulebuli 

cikliT; sistema avtomatizebul reJimSi amowmebs Sesrulebuli davalebis siswores. im 

SemTxvevaSi Tu mimdinare etapis pasuxi sworia, sistema gadadis Semdeg garTulebul 

davalebaze, winaaRmdeg SemTxvevaSi sistemas gamoaqvs swori pasuxi da avtomaturad 

agenerirebs axal davalebas im etapze, romelzec ver moxda swori pasuxis miReba. TiToeuli 

sakiTxis Seswavlis etapze dialogur formebSi CaSenebulia konkretuli sakiTxis 

Sesrulebis anotacia [5]. 

testirebisTvis TiToeuli sakiTxis qvejgufis forma generirdeba 3-jer. TiToeuli 

amocanis generirebisas swori pasuxis qulaa `1”, araswori pasuxis ki - `-1”. testirebis 

procesis biznes-procesis aRweris fragmenti naCvenebia 1-el naxazze, biznes-procesebis 

modelirebis notaciis diagramis gamoyenebiT.  

nax.1. testirebis procesis biznes-procesis aRweris fragmenti 
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sistema komerciuli seqtorisTvis iZleva testirebis Sedegs sami mimarTulebiT:  

1-kompetencia; 2-mobilizebuloba da 3-detalebze dakvirvebuloba.  

1. kompetenciis Sefaseba: magaliTad, mocemulia davaleba – CawereT mocemuli 

simboloebi 11,5,15,11,25,5 simravlis saxiT (nax.2).  

simravlis logikurad sworad Caweris garda, simravlis formirebisTvis aucilebelia 

`{ , }” simboloebis gamoyeneba. amdenad, pasuxi 11,5,15,25 iqneba araswori, miuxedavad imisa, 

rom simravlis Caweris logika sworia. imisaTvis, rom specialistis kompetenciis (sakiTxis 

codnis) qula iyos dadebiTi, SedegSi saWiroa Caiweros {11,5,15,25}.       

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.2. sistemis dialoguri formis fragmenti 

2. mobilizebuloba: gamomcdelis mier TiToeuli qvesakiTxis Sesruleba Semoifargleba 

gansazRvruli droiTi reglamentiT. im SemTxvevaSi, Tu davaleba sworad iqna amoxsnili, 

Tumca gansazRvrul dros gadacda, kriteriums `mobilizebuloba” mieniWeba qula `-1”. 

3. detalebze dakvirvebuloba/yuradRebianoba: rogorc zemoT iqna aRniSnuli, dialogur 

formebSi CaSenebulia konkretuli sakiTxis Sesrulebis anotacia, rac yuradRebiT unda 

waikiTxos momxmarebelma da Sesabamisad Seasrulos davaleba. magaliTad, anotaciis SeniSvnis 

nawilSi mocemulia – ar ixmaroT hari, carieli simravle aRniSneT simboloTi – 0. 

SeniSvnis ar gaTvaliswinebis SemTxvevaSi kriteriums “detalebze dakvirvebuloba” mieniWeba 

qula “-1”.  

Sesabamisad, maqsimaluri dadebiTi qula sakiTxis TiToeuli qvejgufis Sesrulebisas 

aris “9”.  

testirebis procesis gavlis Semdeg, kadrebis SerCevis analizi xdeba avtomatizebulad 

eqspertuli Sefasebis meTodebisa da gadawyvetilebaTa miRebis principebis kombinirebuli 

formebiT. kerZod, gamoyenebulia paretos principi da ranJirebis meTodi. 
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paretos principi anu paretos optimumi axdens dabali Sefasebis simravleTa 

alternativebidan maRali Sefasebis simravleTa gadarCevas. Tu alternativa, eqspertis 

prioritetulobis Sesabamisi erTi kriteriumis mixedviT mainc aris ukeTesi meoreze xvdeba 

"paretos simravleSi" [2,3].  

eqspertebs  saSualeba  eqnebaT Tavad  SearCion  gadamwyveti  kriteriumebi  

(kriteriumTa zogadi  CamonaTvali CaSenebulia sistemaSi), ris safuZvelzec xdeba 

miznobrivi kriteriumebis mixedviT filtracia da Sedegebis dalageba maRali Sefasebidan 

dablisken. magaliTad, monacemTa bazebis safuZvlebis codnis Sesafaseblad SesaZlebelia 

Sesabamisi kategoriidan kriteriumebis „proeqcia", „SezRudva" arCeva, rac edareba 

testirebis Sedegebs, ifiltreba paretos principiT da lagdeba ranJirebis meTodis 

gamoyenebiT. 
 akademiuri seqtorisTvis warmodgenili qulaTa dayofa araa gaTvaliswinebuli da 

sakiTxis qvejgufis SefasebisTvis aiReba qulaTa jami.  
 

3. daskvna 

sistemaSi inteleqtualuri resursebis Sefasebisa da SerCevis procesisaTvis 

gaTvaliswinebulia eqspertis mier ZiriTadi variantebis SerCevis, situaciebis miznobrivi 

regulirebis scenarebis damuSavebisa da prioritetuli variantebis eqspertul 

SefasebaSi gamosaxvis sakiTxebis damuSaveba; da am mimarTulebiT gadawyvetilebis miRebis ori 

mTavari amocanis kvleva: 1. SerCevis amocana, rac gulisxmobs ramdenime SesaZlebeli 

variantidan SeirCes  erTi  saukeTeso; 2. resursebis ganawilebis amocana, TiToeuli 

ganxiluli varianti ganixileba misi prioritetis Sesabamisad. programuli produqtis 

Sinaarsi exeba simravleTa Teoriis, maTematikuri logikisa da relaciuri algebris  

sabaziso Teoriebis mixedviT amocanebis formirebas. es aris faqtobrivad, mravalmxriv 

damuSavebuli klasikuri meTodebi da Teoriebi, romelTa avtomatizaciisTvis 

vxelmZRvanelobT arsebuli saxelmZRvaneloebiT [4, 5]  

inteleqtualuri resursebis testirebis Sedegebis gamoyeneba SesaZlebelia or doneze: 

1. saswavlo procesis reitinguli Sefasebis an saboloo Sefasebisas studentis praqtikuli 

codnis Sefasebis dadgenisas; 2. sakadro resursis SerCevisas. 
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DEVELOPMENT OF INTEGRATED E-LEARNING AND TESTING  
COMPUTING SYSTEM 

Megi Giutashvili 
Georgian Technical University 

Summary 

In The Article the development of an integrated automated system for e-learning and testing for the 
evaluation and study of basic skills in the field of information technology is proposed. The software 
product can be used in both academic and business sectors: the first for trainings (as labs) and estimation 
of practical knowledge, and the second in any of organization or companies for the process of testing and 
selection of IT specialists on appropriate vacant position. The system is focused on the automated process 
of education, evaluation and selection of young specialists in the IT fields. Analysis of mentioned 
processes is based on Pareto Principles and on the Ranking Methods. Additionally, the computing system 
provides testing resuls in in three directions: competence/knowledge, diligens and detail oriented skills. 

 
 

РАЗРАБОТКА ИНТЕГРИРОВАННОЙАВТОМАТИЗИРОВАННОЙ СИСТЕМЫ 
ЭЛЕКТРОННОГО ОБУЧЕНИЯ И ТЕСТИРОВАНИЯ 

Гиуташвили М.З. 
Грузинский технический университет 

Резюме 

Предлагаются вопросы разработки интегрированной автоматизированной системы 
электронного обучения и тестирования для оценки и изучения базовых навыков в области 
информационных технологии. Программный продукт может быть использован как в 
академическом секторе для обучения (в качестве лабораторных занятий) и оценки практических 
знаний, так и в любой организации и компании для процесса тестирования и отбора на вакансии 
IT-специалистов. Система ориентирована на автоматизированный процесс оценкии отбора 
начинающих специалистов по направлению ИТ. Для анализа этих процессов используется 
принцип оптимума Парето и метод ранжирования. Дополнительно, система для коммерческого 
сектора предоставляет результаты тестировании в трех направлениях: компетентность/знания, 
мобилизованность/прилежность, внимательность к деталям. 
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