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programuli sawvrTnelebis mimoxilva da analizi 

roman samxaraZe, lia nazRaiZe, lia gaCeCilaZe 

saqarTvelos teqnikuri universiteti 

reziume 

 Catarebulia Tanamedrove programuli sawvrTnelebis analizi. naCvenebia, rom maTi 

umravlesoba SemuSavebulia adamianis saqmianobis sxvadasxva sferoebisTvis, rogoricaa 

aviacia, qimiuri mrewveloba, sxvadasxva saxis industriuli sawarmoebi da a.S. gacilebiT 

naklebi yuradReba eTmoba programuli sawvrTnelebis SemuSavebas iseTi dinamiurad 

mimdinare procesebis swavlebisaTvis, rogoricaa operaciuli sistemis, kerZod ki misi 

birTvis, muSaoba. 

1. Sesavali 

Tanamedrove sawvrTneli teqnologiebi warmoadgens modelirebisa da simulirebis 

rTul kompleqsebsa da sistemebs. kompiuteruli programebi, modelebi da specialuri 

meTodikebi iqmneba imisaTvis, rom moamzadon pirovneba xarisxiani da swrafi 

gadawyvetilebis miRebisaTvis. 

2. ZiriTadi nawili 

pirveli sawvrTnelebi gamoCnda maSin, roca dadga specialistebis masobrivi 

momzadebis aucilebloba,  romlebic Seasruleben erTtipobriv an msgavs samuSaoebs, 

agreTve samxedro saqmisaTvis. magram mxolod gasuli saukunis ukanasknel periodSi, 

romelic xasiaTdeba kacobriobis sakmaod swrafi kompiuterizaciiT da urTulesi 

teqnikisa da teqnologiebis SemuSavebiT, Seiqmna sawvrTneli teqnologiebis mTeli 

industria [1]. 

Tanamedrove sawvrTnelebSi da maTTvis Seqmnil  swavlebisa da momzadebis 

programebSi, Cadebulia praqtikuli unar-Cvevevbis ganviTarebis principebi Teoriul 

momzadebasTan erTad, e.i. sawvrTneli SeiZleba daixvewos da ganviTardes moswavlesTan 

erTad. aseTi midgomis realizeba SesaZlebeli gaxda kompiuteruli teqnikis swrafi 

ganviTarebiT da gaiafebiT, agreTve progresiT manqnuri xedvis, virtualuri realobis 

Seqmnis dargSi da a.S. aseTi teqnologiis gamoyenebiT SemuSavebulia samxedro 

daniSnulebis mravalricxovani sawvrTnelebi, romlebic iZleva realur droSi maRali 

sizustiT samxedro moqmedebebis  imitirebis SesaZleblobas, Seqmnilia virtualuri 

realobis teqnologiis uamravi sistema medicinisaTvis, romlebic iZleva eleqtronuli 

pacientisaTvis operaciis Catarebis SesaZleblobas utyuarobis maRali xarisxiT da a.S. 

amrigad, sawvrTneli teqnologiebis gamoyenebis dargebi mudmivad farTovdeba [2]. 

teqnologiuri bazis done yovelTvis TamaSobda ganmsazRvrel rols nebismieri 

saxelmwifos ganviTarebaSi. bevri yveynisaTvis naxtomi industriul ganviTarebaSi, pirvel 

rigSi dakavSirebuli iyo, bunebrivi resursebis deficitTan, aJamad ki - mowinave 

teqnologiebis wvdomis SesaZleblobasTan. sul ufro izrdeba sawarmos teqnologiuri 

procesis mcodne specialistebis kvalifikaciis mniSvneloba. maRalkvalificiuri 

specialistebis didi raodenobis momzadebis gareSe, romlebsac SeeZlebaT yvelaze 

Tanamedrove teqnologiebis aRqma da ganviTareba SeuZlebelia ekonomikuri winsvla da 

ganviTareba [3-5]. 

industriuli sazogadoebis ganviTareba specialistebis momzadebisa da 

kvalifikaciis mudmivi amaRlebis process xdis ufro metad ZviradRirebuls.  amitom, 

didi mniSvneloba eniWeba specialistebis momzadebis procesis yovelmxriv gaiafebas 
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misaRebi efeqturebis SenarCunebiT. magaliTd, aSS-s Tavdacvis saministro arasakmarisi 

dafinansebis gamo, bolo dros farTod nergavs distanciuri swavlebis sistemas [6-9].   

mravalricxovani eqsperimentebi adastureben, rom adamianebi imaxsovreben imis 20% 

rasac xedaven, imis 40% rasac xedaven da esmiT, da imis 70% rasac xedaven, esmiT da 

akeTeben. aqedan gamomdinare, efeqturi swavlebis aucilebel elements warmoadgens 

mudmivi varjiSi. 

sawvrTneli teqnologiebi dReisaTvis Camoyalibda msoflio industriis warmatebiT 

ganviTarebel dargad. am kuTxiT cnobil msoflio liderebs Soris SeiZleba davasaxeloT 

[10, 11]: 

 
a) Raytheon Training. is warmoadgens saeqsperto sistemebisa da marTvis integrirebul 

organizacias, romelic uzrunvelyofs specialistebis momzadebas da awarmoebs savarjiSo 

produqcias samxedro da komerciuli organizaciebisaTvis mTels msoflioSi.  

b) Thomson Training & Simulation. es kompania uzrunvelyofs samxedro specialistebis 

profesionaluri momzadebis SesaZleblobas Tanamedrove pirobebSi, amuSavebs samxedro swavlebis 

koncefcias, SeiaraRebis sistemebis Sefasebisa da maTi ganviTarebis SesaZleblobebs. kompania 

gvTavazobs mfrinavis momzadebis srul speqtrs, kompiuteruli varjiSebis sistemebs, samagido 

sawvrTnelebs, safren sawvrTnelebs, srulmasStabian safren imitatorebs da a.S.  

g) Wicat Europe. awrmoebs TviTmfrinavis simulatorebs. 

d) Drake Electronics Limited. awarmoebs tankebisa da TviTmfrinavebis stimulatorebs. 

e) MedSim Advanced Medical Simulations, Ltd. kompania awarmoebs samedicino sawvrTnelebs 

MedSim Patient Simulator samedicino personalis diagnostikis unar-Cvevebisa da Sesabamisi 

moqmedebebis SemuSavebisaTvis.  

SemuSavebulia sawvrTnelebi birTvuli eleqtrosadgurebis, samxedro daniSnulebis, aviaciisa 

da rkinigzisaTvis. bolo dros gamomgomebelTa interesebis sfero gafarTovda: gaCnda 

sawvrTnelebi locmanis, TevzsaWeri flotisa da samxatvro proeqtirebisaTvis.  

Tu pirvel wlebSi sawvrTnelebi metad hgavda realuri obieqtebis fizikur maketebs 

(konstruqciulad xisti) sawvrTnelebi), bolo wlebSi ufro xSirad gamoiyeneba obieqtebisa da 

maTSi mimdinare procesebis kompiuteruli imitaciuri modelebi (konstruqciulad moqnili 

sawvrTnelebi). ase, Raytheon training firmis nakeTobebi ufro metad gamoiyeneba imitaciuri 

modelirebisaTvis.  TiTqmis aTi welia Raytheon training anviTarebs da nergavs moqnili 

sawvrTnelebis teqnologias, romelic warmoadgens teqnologiis birTvs simulatorebisa da 

sawvrTnelebis saerTo modulebisaTvis. 

sawvrTnelebi, magaliTad, GSE Systems-is mier SemuSavebuli sawvrTnelebi iyeneben 

maRali sizustis programul modelebs, romlebic realizdeba kompiuterze (DCS-Si  an 
SCADA  sistemaSi) drois realur masStabSi. magaliTd, sawvavis gadaqaCvis, RumelSi 

navTobis dawvis, birTvul reaqtorSi  uranis jaWvuri reaqciis magvari konkretuli 

industriuli procesisis asaxisaTvis da a.S.  

sawvrTnelebi, rogoc wesi, Seicvs [12, 13, 14-16]: 

a) kompiuters. es SeiZleba iyos erTi an mravalprocesoriani kompiuteri. is 

dakavSirebulia operatoris interfeisTan Setana-gamotanis sistemis meSveobiT. 
operatoris interfeisi SeiZleba Sedgebodes rogorc marTvisa da kontrolis 
panelebisagan, aseve videoterminalebis sistemisa da gamanawilebeli marTvis sistemisagan, 

romelic emsaxureba videoterminalebs. umetes SemTxvevaSi, operatoris interfeisis 
fizikuri Tvisebebi maqsimalurad Seesabameba konkretuli samodelirebeli procesis 
Tvisebebs.  

b) imitaciur models. programuli modelebi, romlebic gamoiyeneba sawvrTnelebSi, 
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realurad asaxaven samodelirebel procesebs. SemuSavebulia teqnologiebi, romlebic 
gamoiyeneba sawvrTnelebisaTvis imitaciuri modelebis daproeqtebisa da SemuSavebisaTvis. 

es programuli produqtebi aadvilebs obieqtze orientirebuli kodebis generirebas da 
aadvilebs inJinerebisaTvis zusti imitaciuri modelebis SemuSavebas, romlebic 
gamoiyeneba drois realur masStabSi.  

g) operatoris interfeiss. operatoris interfeisi aZlevs saeqspluatacio 
amocanebis amoxsnis  da marTvis organoebiT manipulirebis SesaZleblibas realur droSi.  

d) instruqtoris sadgurs. is marTavs sawvrTnelis muSaobas varjiSis scenarisa da 

imitirebuli procesis sawyisi mdgomareobis SerCeviT, garemos pirobebis SecvliT da a.S.  
e) damatebiT periferiul mowyobilobas. is Seicavs printerebs, avariuli 

signalizaciis panelebs da nebismier sxva mowyobilobas, romelic saWiroa 

samodelirebeli garemos realurobis asamaRleblad an varjiSis procesis 
dokumentirebisaTvis. 

a. sutorminis azriT moTxovnebi Tanamedrove sawvrTneli sistemebisa da 

kompleqsebis mimarT, axlandel droSi sakmaod mkacria da yvela saWiro moTxovnis 
dakmayofileba SeuZlebelia mxolod kompiuteruli grafikis saSualebebiT. garda amisa, 
rigi sawvrTneli sistemebisa aucileblad unda dakompleqtdes specialuri 

simulatorebiT, amitom dasrulebuli Tanamedrove sawvrTneli sistema mxedvelobiTi 
simulaciis saSualebebis garda unda Seicavdes mgrZnobiare simulaciis saSualebebsac. 
sawvrTnelis saSualebiT Seqmnili nebismieri garemo, gankuTvnili mZRolisaTvis, 

pilotisaTvis, kosmonavtisaTvis, yovelTvis iqneba ararealuri. amitom, iarsebebs 
virtualuri specialistebis momzadebis  saSiSroeba, romlebic uunaro iqnebian 
gadawyviton realuri da rTuli amocanebi [17-19].  

mowinave universitetebis umetesoba iyenebs programul produqtebs, biznes 
sawvrTnelebs, romlebic swavlebis efeqturobis asamaRleblad amodelireben realur 
biznes-procesebs. bevr qveyanaSi finansuri ganaTlebis alternativad gaCnda samagido 

TamaSi Cashflow - fulis nakadi. TamaSi sainteresoa imiT, rom sakuTari fulisaTvis 
riskis gareSe SegviZlia movsinjoT finansuri mimoqcevis sxvadasxva modeli da avirCioT 
CvenTvis optimaluri.  

bevri dinamikuri programuli sawvrTnelia SemuSavebuli personalis mosamzadeblad 
Tanamedrove navTobgadamamuSavebeli sawarmoebSi. isini aRWurvilia teqnologiuri 
procesebis avtomaturi marTvis sistemebiT, romlebic iZleva saSualebas mniSvnelovnad 
Semcirdes warmoebis xarji mza produqciis xarisxis momatebis xarjze, momsaxure 

personalis raodenoba da a.S. rTuli teqnologiuri danadgarebis usafrTxo 
eqspluataciis, operatorebis mizeziT daugegmavi Seferxebebisa da avariebis gamo 
danakargebis Semcirebis uzrunvelsayofad, aucilebelia maTi momzadebis maRali donis 

mudmivi  uzrunvelyofa. 
statistikis Tanaxmad, navTobqimiaSi da navTobgadamuSavebaSi operatoris SecdomiT 

gamowveuli  Seferxebebi  warmoadgenen yvela didi avariis meoTxedis mizezs. 

navTobgadamamuSavebeli sawarmoebis realur obieqtebze kritikul pirobebSi personalis 
moqcevis swavleba SeuZlebelia usafrTxoebis mosazrebidan an warmoebis efeqturobis 
Semcirebidan gamomdinare. am SemTxvevaSi, swavlebis problemis gadawyveta SeiZleba 

sawarmoo danadgaris sawvrTneliT SecvliT da realobas maqsimalurad miaxloebul 
pirobebSi swavlebis organizebiT.  

SemuSavebulia sawvrTnelebi muSaobis reglamentis, usafrTxoebis teqnikis, avariebis 

lokalizaciisa da likvidaciis wesebis codnis Sesamowmeblad.  statikuri da logikur-
dinamikuri sawvrTnelebi gamoiyeneba winaswar gansazRvrul situaciebSi personalis 
moqmedebebis Tanmimdevrobis gansazRvrisaTvis. pultis sawvrTnelebi emsaxureba 

konkretuli mowyobilobis gacnobasa da muSaobis motorul-refleqtoruli unar-Cvevebis 
gamomuSavebas. kritikul situaciebSi savarjiSod, danadgaris funqcionirebis StatgareSe  
reJimebidan gamosvlis eqsperimentebis Casatareblad, avariebis warmoqmnis mizezebis 
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analizis, mowyobilobebis muSaobis procesebis da principebis fizikuri safuZvlebis 
Seswavlis mizniT gamoiyeneba dinamikuri sawvrTnelebi [20, 21]. 

kidev erT problemas warmoadgens xangrZlivi procesebis modelireba. bevri 
teqnologiuri operacia grZeldeba didxans, saaTobiT. amitom, aseTi samuSaoebis 
Sesrulebis imitacia SeuZlebels xdis swavlebis process realur droSi. amitom, 

cdiloben modelebis gamartivebas modelirebuli procesebis droiTi maxasiaTeblebis 
mimarT moTxovnebis gaTvaliswinebiT [22-24].  

saswavlo-teqnologiuri savarjiSoebi programulad realizdeba obieqtis 

imitaciuri modelis farglebSi. maT „mihyavT“ personali sawarmoo moqmedebebis 

teqnologiebTan, aCveven moqmedebaTa wesrigis mkacr dacvas, operaciebis Serulebis dros 

Tvalyuris devnasa da a.S. teqnologiuri operaciebis Sesrulebis davalebebi Cadebulia 

saswavlo mecadineobebis safuZvelSi sawvrTnelebis gamoyenebiT, da dawvrilebiT aris 

gadmocemuli TandarTul dokumentaciaSi. ase, mgaliTad, navTobisa da gazis WaburRilebis 

burRvaSi ZiriTad operaciebs warmoadgenen burRvis procesi, CaSveba-amwevi operaciebi, 

brZola navTob-gazis gamovlinebebTan, da dacementeba da a.S.  

gamoyenebuli meTodebisagan damoukideblad, programuli uzrunvelyofa, romelic 

iZlva saswavlo-savarjiSo amocanebis mravalferovani scenarebis Seqmnis saSualebas, unda 
iyos gasagebi da moxerxebuli samuSaod instruqtorisaTvis. is ar unda moiTxovdes 
misgan im disciplinebis da moqmedebebis codnas, rac ar aris dakavSirebuli saswavlo 

procesTan. 
3. daskvna 

 

amrigad, rogorc statiaSi Catarebuli analizidan Cans, programuli 

sawvrTnelebis gamoyenebis sfero farToa da isini aqtiurad gamoiyeneba adamianis 

saqmianobis TiTqmis yvela sferoSi. SedarebiT naklebi yuradReba eTmoba maT SemuSavebasa 

da gamoyenebas dinamiuri, adamianis TvalisTvis uxilavi procesebis swavlebisaTvis.  
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THE REVIEW AND THE ANALYSIS OF PROGRAM TRAINING APPARATUS  
Samkharadze Roman, Nazgaidze Lia, Gachechiladze Lia 

Georgian Technical University  
Summary 

 In article the analysis of modern program training apparatus is carried out. Fast 
computerization of mankind and working out of the most complicated of techniques and technologies 
has allowed to create the whole industry of training technologies. In modern training apparatus and in 
programs created for them, are put development of principles practical skill along with theoretical 
preparation, that allows training apparatus to develop together with person. Problem there is that fact 
that constant improvement and re-equipment of training apparatus raises cost of preparation of experts, 
therefore great value has reduction in price of the specified process. It is shown that, the majority of 
them is developed for different spheres of activities the person that are aircraft, chemical manufacture, 
industry manufactures of different type etc. Much less the attention is given to working out of program 
training apparatus for training of such dynamic processes as are processes proceeding at work of 
operating systems, in particular when kernel of operating system works.  
 

 
ОБЗОР И АНАЛИЗ ПРОГРАММНЫХ ТРЕНАЖЕРОВ  

Самхарадзе Р., Назгаидзе Л., Гачечиладзе Л. 
Грузинский Технический Университет 

Резюме 

Проведен анализ современных программных тренажеров. Показано, что большинство из 
них разработано для разных сфер деятельности человека, какими являются авиация, 
химическое производство, индустриальное производство различного типа и т.д. Гораздо 
меньше внимания уделяется разработке программных тренажеров для обучения таким 
динамическим процессам, какими являются процессы, протекающие при работе операционных 
систем, в частности при работе ядра операционной системы.  
 


