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rezume 

 
statiaSi ganixileba avtomatizebuli testuri kontrolis formaluri modelebis 

agebis sakiTxebi. daisva sxvadasxva sagnobrivi sferosaTvis makontrolebeli testebis 
avtomatizebulad generirebis zogadi amocana, rac saSualebas iZleva erTiani 

formalizmis safuZvelze aigos avtomatizebuli testuri kontrolis sistemebi. 
sakvanZo sityvebi: formaluri modelisa da misi realizaciis adekvaturobis 

Semowmeba, avtomatizebuli testuri kontroli, codnis kontrolis sistemebi. 

 
1. Sesavali 

 

informaciuli teqnologiebis ganviTarebis Tanamedrove done saSualebas iZleva 
ufro gafarTovdes da gaRrmavdes sxvadasxva sagnobrivi sferos (cifruli sqemebis 
proeqtireba, swavlebis procesi da a.S.) informaciuli modelebis kvleva, ageba da 

gamoyeneba. modelebis  da misi realizaciis adekvaturobis kontroli yovelTvis 
iTvleboda da dResac iTvleba aqtualur amocanad, radgan modelis realizacis sisworis 
(adekvaturobis) Semowmeba warmoadgens araformalur, rTul, mravalfaqtorul amocanas. 

adekvaturobis dasadgenad umetesad gamoiyeneba testuri kontroli. aseTi amocanebis sul 
ufro mzardi ganzomilebis fonze, kontrolis efeqturobis gazrdisaTvis aucilebeli 
xdeba testuri kontrolis procesis avtomatizeba. aucilebelia sxvadasxva sagnobrivi 

sferosaTvis agebuli formaluri modelebisa da maTi konkretuli realizaciebis 
adekvaturobis avtomatizebuli testuri kontrolis sistemebis agebis principebis da 
testuri kontrolis meTodebis damuSaveba. avtomatizebuli testuri kontrolis 

organizebisaTvis saWiroa maRali sisrulis da efeqturobis testebis arseboba. aseTi 
maRali xarisxis testebis generaciis amocana sazogadod kombinatorul xasiaTs atarebs 
da sagnobrivi sferos modelebis sirTulisa da didi ganzomilebebis gamo 

eqsponencialuri sirTuliT xasiaTdeba, anu modelebis ganzomilebis wrfivi zrda, 
SesaZlo testuri kombinaciebis raodenobis eqsponencialur zrdas iwvevs.  

cnobilia testebis avtomatizebuli generaciis ramodenime meTodi [1,2,3], romlebic 

dafuZnebulia kombinatorikaSi arsebul testirebis Teoriaze. generaciis tradiciuli 
meTodebi ar aris sakmarisi maRali sirTulisa da didi ganzomilebis  modelebisaTvis 
testebis avtomatizebuli generaciis amocanebis gadasawyvetad.  

 
2. testuri kontrolis procesis formaluri modelebi 

 

testebis avtomatizebuli generaciis efeqturi evristikuli meTodebis Sesaqmnelad 
aucilebelia sagnobrivi sferos Sesaxeb codnis warmodgena. codnis warmodgenis modelebi 
ise unda aigos, rom maTi gamoyenebiT gaadvildes testebis avtomatizebuli generirebis 

kriteriumebisa da Sefasebis meTodebis damuSaveba.  
modelebis da maTi realizaciis adekvaturobis SemowmebisaTvis, sagnobrivi 

sferoebis mravalferovanobidan gamomdinare saWiroa testuri kontrolis Catarebis 

zogadi formalizmis SemuSaveba. nebismier sagnobriv sferosTvis sistemis Seqmnis ideidan 
konkretuli realizaciis miRebamde Sesasrulebel moqmedebaTa zogadi sqema SeiZleba ase 
gamoisaxos   
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nax.1. sistemebis realizaciis zogadi sqema 

sadac K - sistemis Sesaxeb codnaa, romlis mixedviTac yalibdeba sistemis funqci-
onaluri daniSnuleba. sistemis mier Sesasrulebeli miznobrivi funqcionaloba SeiZleba 

aRvweroT  F asaxvis operatoriT, maSin miznobrivi funqcionaloba SeiZleba ase CavweroT 
Y=FK(X), sadac X - sistemaze SesaZlo zemoqmedebebis simravlea, Y - sistemis reaqciebis 
simravle, xolo FK - sistemis Sesaxeb K codnis mixedviT ganxorcielebuli miznobrivi 

asaxvaa. K codnis I interpretaciis Sedegad SeiZleba miviRoT modeli Im(K)→M. am 
modelis mixedviT Pm–asaxvis saSualebiT SeiZleba ganvaxorcieloT R konkretuli reali-
zacia Pm(M)→R. sistemis R realizaciis Semadgeneli komponentebi, gaumarTaobis, modelis 

agebisas daSvebuli Secdomis an sxva raime gauTvaliswinebeli mizezis gamo, SeiZleba 
asrulebdnen ara maTTvis winaswar gansazRvrul funqcias, aramed raime sxva, winaswar 
araprognozirebad funqcias, maSin TviT sistemis dasaxuli funqcionalobac SeiZleba 

Seicvalos da ganaxorcielos ukve sxva funqcionaloba. vinaidan sistemis Semadgeneli 
komponentebis funqcionirebis Secvlis uamravi sxvadasxva mizezi SeiZleba arsebobdes, 
amitom mTliani sistemis mier realizebuli  miznobrivi funqcionirebac gansxvavebuli 

SeiZleba iyos, anu gvqondes sistemis ri realizaciis mravali sxvadasxva varianti 

)( XFY
ir

= . am realizaciebidan erTia WeSmaritad miznobrivi funqcionalobis 

Semsrulebeli realizacia, xolo danarCeni gaumarTav an Secdomian realizaciebs 
warmoadgenen. 

bunebrivad ismeba amocana – gavakontroloT romeli realizacia axorcielebs 
sistemis mier Sesasrulebeli miznobrivi funqcionalobis adekvatur funqcionalobas 

)()( XFXF
irK ⇔  an piriqiT, romeliRac konkretuli realizaciis mier ganxor-

cielebuli funqcionaloba adekvaturia Tu ara sistemis mier Sesasrulebeli miznobrivi 

funqcionalobisa )()( XFXF Kri
⇔ . Tu araa adekvaturoba daculi, amis Semdeg SeiZleba  

dadges diagnostirebis amocana uwesivrobis wyaros dadgenis mizniT an Sefasdes, 
garkveuli kriteriumebiT, araadekvaturobis done. 

am amocanis gadasawyvetad saWiroa Ic interpretaciiT aigos dasaproeqtebeli 
sistemis iseTi Mc modeli Ic → Mc, romelSic SesaZlebeli iqneba gaviTvaliswinoT da 
avsaxoT sistemaSi SesaZlo mtyunebebi an Secdomebi. Tu Mc modeli axorcielebs raime i-
ur mtyunebas, misi Sesabamisi modeli avRniSnoT c

iM  modeliT. aseTi modeli saSualebas 

mogvcems maRali sisruliT ganvaxorcieloT konkretuli realizaciisa da 
dasaproeqtebeli sistemis adekvaturobis kontroli. 

 kontrolis amocana gulisxmobs moxdes sistemis konkretuli ri realizaciis Sesas-
vlelebze Tc zemoqmedebebis miwodeba, miviRoT sistemis gamosasvlelebze reaqciebi 

)( c
r TF
i

, es reaqciebi SevadaroT Mc
  modelis Sesasvlelebze miwodebul Tc zemoqmedebebze 

miRebul reaqciebs )( cTcMF .  

sxvadasxva sagnobriv sferoSi testuri kontrolis sistemebi msgavsebia, amasTan 
msgavsi niSnebi kidev ufro izrdeba kompiuteruli avtomatizebuli kontrolis 

sistemebis gamoyenebiT. gansxvaveba sxvadasxva sferoSi gamoyenebul sistemebs Soris 
pirvel rigSi, es aris gansxvavebuli kvlevis obieqtebi da kontrolis sistemebSi 

K M 

Mc R 

Ic Pm 

Im 

Tc 
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gamoyenebuli gansxvavebuli terminologia, magram modelebi da Sefasebis kriteriumebi 
erT formalizmSi jdeba. 

ganvixiloT zemoT Camoyalibebuli zogadi sqemisa da dasmuli amocanebis 
interpretaciebi or gansxvavebul sagnobriv sferoSi: cifruli sqemebis daproeqtebaSi da 
raime disciplinis an sagnis swavlebis procesSi.  

cifruli sqemebis daproeqtebisas K warmoadgens codnas im funqciis Sesaxeb, rac 
unda ganaxorcielos dasaproeqtebelma cifrulma mowyobilobam. am codnis mixedviT, 
rogorc wesi, aigeba teqnikuri davaleba, sadac meti sicxadiTa da konkretulobiT 

Camoyalibdeba dasaproeqtebeli mowyobilobis mier Sesasrulebeli funqciebi da 
moTxovnebi. am funqciebisa da moTxovnebis I interpretaciiT aigeba dasaproeqtebeli 
mowyobilobis M modelebi da sxvadasxva kuTxiT Sedgeba proeqtebi, magaliTad cifruli 

mowyobilobis logikuri, topologiuri, trasirebis, ganlagebis da sxva sqemebi. miRebuli 
proeqtebis Pm asaxviT  miiReba R konkretuli realizeba anu konkretuli mowyobiloba. 

proeqtirebis procesSi daSvebuli Secdomebis an mowyobilobaSi romelime elementis 

an elementebis mtyunebis gamo mowyobilobam SeiZleba Seasrulos ara sasurveli mizno-
brivi funqcia, aramed raime sxva funqcia. vinaidan SesaZlo Secdomebis da mtyunebebis 
raodenoba didia, amitom SeiZleba CavTvaloT, rom vRebulobT mowyobilobis mraval 

sxvadasxva realizacias. kontrolis amocanis mizania dadgindes mowyobiloba mocemul 
momentSi asrulebs sasurvel miznobriv funqcias, Tu raime sxva funqcias.  

 

 
nax.2. cifruli mowyobilobis realizaciis zogadi sqema  

 

cnobilia cifruli mowyobilobebis funqcionirebis modelirebis sxvadasxva 

meTodebi [2,4], magram Tu es modelebi kontrolis an diagnostirebis procesSia 
gamosayenebeli, maSin maT sxva moTxovnebi waeyeneba. amitom unda SegveZlos iseTi Mc

 

modelis ageba, romelSic SesaZlebeli iqneba yvela SesaZlo mtyunebebisa da Secdomebis 
modelireba. kontrolisa da diagnostirebis amocanebis gadawyvetis efeqturobis gazrdis 

mizniT, rogorc wesi M da Mc modelebi gansxvavebulia. cifruli mowyobilobebis 
daproeqtebisa da kontrolisaTvis saWiro moqmedebaTa zogadi sqema am sagnobrivi sferos 
terminebSi asaxulia nax. 2.-ze. 
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raime sagnis an disciplinis swavlebis procesSi K – esaa Sesaswavli sagnis Sesaxeb 
zogadi codna, romelze dayrdnobiTac pedagogi I interpretaciiT Camoayalibebs sawavlo 

kurss. kursis Camoyalibebisas gaiTvaliswineba Sesaswavli sagnis moculoba da siRrme, 
swavlebisaTvis saWiro saaTebis raodenoba, ganisazRvreba kursis struqtura da Semcve-
loba anu kontenti.  

unda aRiniSnos, rom  es procesi praqtikulad gamoukvleveli da rTulad 
formalizebadi procesia da ganisazRvreba am sferoSi pedagogis an eqspertis  profesio-
nalizmisa da gamocdilebis doniT. saswavlo kursis formalizeba dakavSirebulia 

zogadad codnis warmodgenis formalizebasTan, rac dReisaTvis srulyofilad gadawyve-
tili ar aris [5].  

faqtiurad pedagogi saswavlo sagnis sferodan irCevs (agebs) saswavlo kurss anu 

Tavisi interpretaciiT agebs M models. kursi SeiZleba warmodgenili iyos wignis, 
konspeqtis, multimediuri an swavlebis sxva raime saSualebiT. Camoyalibebuli kursis 
mixedviT xdeba individebis (moswavle, studenti, kvalifikaciis asamaRlebeli piri da 

sxva) Pm swavleba, romlebsac CamouyalibdebaT R codna.  
swavlebis procesis efeqturi warmarTva didad gansazRvravs individis mier aTvise-

buli masalis xarisxs, magram es sakiTxebi gadis Cveni kvlevis sferos sazRvrebidan. 

swavlebis Sedegad TviToeuli pirovneba individualurad iTvisebs kursSi Camoyalibebul 
masalas, amitom maTi codnis done individualuri da gansxvavebulia.  

imisaTvis, rom Semowmdes TviToeuli individis mier aTvisebuli masalis xarisxi 

anu aTvisebuli codnis done, saWiroa yvela individis erTiani kriteriumebiT Sefaseba 
anu kontroli. am mizniT awarmoeben individebis gamocdas, serTificirebas, gamokiTxvas an 
kontrolis sxva formas. sakontrolo kiTxvebis SerCeva iseve rTuli da araformali-

zebadi procesia, rogorc saswavlo programis Sedgena. amitom kontrolis procesis 
gansaxorcieleblad SeiZleba dagvWirdes masalis sxva Mc modeli, romelic gaadvilebs 
sakontrolo kiTxvebis Camoyalibebis process.  

miRebuli kiTxvebis safuZvelze SesaZlebelia SevadginoT da raime sistemuri 
xasiaTi mivceT kiTxvebis garkveul simravles anu testebs. testebis daniSnulebaa 
ranJireba gaukeTos individebis codnis dones.   

    
nax.3. saswavlo kursis aTvisebis zogadi sqema 

 

raime disciplinis swavlebis da kontrolis procesisaTvis saWiro moqmedebaTa 
zogadi sqema am sagnobrivi sferos terminebSi gamosaxulia me-3 naxaze. 

amrigad, romelime sagnobrivi sferos obieqtisaTvis makontrolebeli testebis sinTezis 

amocana SeiZleba warmovadginoT Semdegi formaluri modelis saxiT  
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>=< GFSSTM ,,, 0 , 

sadac S  obieqtis mdgomareobaTa sivrcea, YUXS ××= , am gamosaxulebaSi X  Sesavali 

zemoqmedebebis simravlea, U  obieqtis Sida mdgomareobebis amsaxveli simravle, Y  obieqtis 

reaqciebis amsaxveli simravle. 0S  obieqtis mdgomareobaTa sivrcis sawyisi mdgomareobaa. F 

warmoadgens operatorebis simravles, romelic obieqtis mdgomareobaTa sivrcis cvlilebebs 

asaxavs YUYUXF ×→××: , anu F  aris modelirebis operatori. G  miznobrivi 

mdgomareobebis simravlea da igi SeiZleba warmovadginoT ase }),(|{ SsssG ∈Β= , sadac Β  

predikatia, romelic aigeba testebis arCevis kriteriumebis mixedviT. 
 

3. daskvna 

 
 damuSavda sxvadasxva sagnobriv sferoSi testuri kontrolis Catarebis procesis 

zogadi modeli, rac saSualebas mogvcems SevimuSaoT testebis avtomatizebuli 

generaciis efeqturi evristikuli meTodebi. 
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ABOUT FORMALIZATION OF THE PROBLEM OF THE TEST CONTROL 
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Summary 

 
The article discribes the issues of the creation of the formal automatic test control models. The 

task set concerns the automatic generation of the control tests for various subject areas, allowing the 
creation of the single formalization-based automatic test control systems.  

 

О ФОРМАЛИЗАЦИИ ЗАДАЧИ ТЕСТОВОГО КОНТРОЛЯ 

Босикашвили З.В., Капанадзе Д.Ш., Жвания Т.Г. 
Грузинский Технический Университет 

 
Резюме 

Pассматриваются вопросы построения формальных моделей автоматизированного 
тестового контроля. Была поставлена общая задача  автоматизированного генерирования 
контролирующих тестов для различных предметных областей, которая дает возможность 
разработать систем автоматизированного тестового контроля на основании единого 
формализма.  


