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imitaciuri saTamaSo modelirebis meTodologiuri sakiTxebi

Jana Tolordava, Tsu-s profesori

Summary

   The article “Methodology Issues of the Gaming Sim-
ulation” covers problems of development of the computer 
and “the hand simulation” business games. The author of-
fers methodology of the development of the simulation 
games based on the own experience as well as experience 
of the international colleagues.  The work emphasizes the 
role of the game modeling compared to the real life field 
tests carried out at the range plants, that are quite cost-con-
suming and imply stresses to the service personnel.  The 
special emphasis is given to the brief review of the experi-
ence of the Center of Simulation Modeling and Interactive 
Learning at the Tbilisi I. Javakhishvili State University, 
giving the account of the skills and habits, acquired by stu-
dents as a result of their participation in business games.

* * * * * * * *
swrafma cvlilebebma ekonomikur, kul­

turul, saganmanaTleblo sferoebSi, infor­
maciuli teqnologiebis ganviTarebam, riTac 
xasiaTdeba Tanamedrove etapi, Secvala swav­
lebisadmi midgoma.

informaciis mozRvavebuli nakadis matebis 
pirobebSi saswavlo datvirTvis zrda umaRles 
skolaSi SeuZlebeli da araefeqtiani gaxda, 
vinaidan garTulda studentisadmi im cod­
nis gadacema, romelsac is Semdgom konkretul 
pirobebSi gamoiyenebs. aqedan gamomdinare, uni­
versitetebis winaSe iseTi saswavlo garemos 
Seqmnis amocana dgeba, romelic momavali spe­
cialistis Teoriuli codnis gaRrmavebasa da 
saWiro unar-Cvevebis gamomuSavebas Seuwyobs 
xels. aRniSnul midgomas uzrunvelyofs swav­
lebis Tanamedrove teqnologiebi, aqtiuri me­
Todebi, kerZod imitaciuri saTamaSo modelebi, 
romlebmac sul ufro didi gavrceleba hpoves 
msoflios sxvadasxva saswavlo centrebSi.

sistemis imitaciuri saTamaSo modeli is 
modelia, romlis gamokvleva xorcieldeba eqs­
perimentis Catarebis gziT mocemuli sistemis 
funqcionirebis imitaciiT drois garkveul 
monakveTSi. imitaciuri eqsperimenti _ es aris 
raodenobrivi midgoma manqanur eqsperimen­
tebTan, romlebic xorcieldeba formalur 
modelebze. es modelebi aRweren rTuli sis­
temebis funqcionirebas drois garkveul pe­
riodSi, romlis marTvas axorcielebs adamiani 
kompiuterSi modelis marTvis Sesabamisi para­
metrebis SetaniT. imitacia iZleva modelire­
badi movlenebis Sesaxeb sxvadasxva hipoTezebis 
Semowmebis saSualebas. amave dros mkvlevari 

ar izRudeba formalizaciis mkacri CarCoebiT, 
radgan ekonomikur-maTematikuri meTodebi am 
SemTxvevaSi damxmare modulebis gaangariSebas 
emsaxurebian da gadawyvetilebis miRebis pro­
cess axorcielebs adamiani.

im imitaciur TamaSebs, romlebic axdenen 
sameurneo-organizaciuli sistemebis fun­
qcionirebis procesebis modelirebas, mmarT­
velobiTi an saqmiani (simulaciuri) TamaSebi 
ewodeba. saqmiani TamaSebis sxvadasxva gansaz­
Rvra arsebobs, magram yvela maTi sakvanZo mo­
menti is aris, rom igi imitaciuri mmarTvelo­
biTi procesia, anu konkretuli situaciisTvis 
gadawyvetilebis SemuSaveba-miRebis procesia, 
romelic moicavs ukukavSirs da drois faqtors. 

adamianis monawileobas imitaciur modelSi 
Seaqvs `TamaSebrivi~ elementi, anu sxvadasxva 
variantebis gaTamaSebiT (gadasinjviT) TamaSis 
monawile Tavisi gamocdilebis, codnisa da in­
tuiciidan gamomdinare irCevs gadawyvetilebeb­
is ama Tu im variants.

sityva `TamaSi~ sul ufro  did adgils 
ikavebs  mecnierebis mraval dargSi. uamravi 
Sroma gamodis TamaSis Sesaxeb. igi, rogorc 
aRzrdis saSualeba, Tanamedrove pedagogikis 
erT-erTi aqtualuri problemaa. TamaSi, ro­
gorc socialuri cxovrebis modeli, sociolo­
giuri da socialur-fsiqologiuri kvlevis 
popularuli meTodia. 

fsiqoanalizis safuZvelze damuSavda `Ta­
maSobrivi Teoriis~ meTodika, romlis elemen­
tebi CvenSic ikidebs fexs. amerikelma mecnierma 
mikrosociologiis fuZemdebelma j. morenom 
SeimuSava specialuri saTamaSo meTodebi, rom­
lebsac daerqva `fsiqodrama”, `hipodrama”, `so­
ciodrama~ da iyenebda maT fsiqoTerapiaSi.  

xelovneba, rogorc  TamaSi xelovnebaTmcod­
neTa da esTetikosTa ukve sakmaod tradiciuli 
sakvlevi Temaa. eTnografebi aqtiurad swav­
loben pirvelyofili xalxebis TamaSebs.  enis 
fsiqologiaSi miRebulia laparaki `enobriv Ta­
maSebze”. 

TamaSi gaxda cnobili qarTveli mecnieris  
d. uznaZis  kvlevis sagani. Tavis TeoriaSi igi 
ganwyobis Teorias ukavSirebs `TamaSis ZiriTad 
arss, mis Sinagan bunebas, bavSvis biologiur 
aqtualur SesaZleblobaTa, funqcionaluri 
tendenciis impulsiT gamowveuli aqtivizacia 
Seadgens~. 

inJinrebi axal-axali TamaSebis gamogonebiT 
da konstruirebiT arian garTuli, xolo ar­
qiteqtorebi `saTamaSo  sivrcis~ gamoyofasa da 
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mowesrigebaze muSaoben. 
terorizmTan brZolis Semswavlel meTodad 

iqna miCneuli saqmiani TamaSebi aSS-s kenedis 
institutSi, sadac SemuSavda modeli `Hostage 
crisis~, romlis avtori morhed kenedi amerike­
li diplomati TviTon iyo teroristebis mZeva­
li axlo aRmosavleTSi. man Tavis modelSi asaxa 
nacionalizmis, terorizmis formebi, kultur­
aTaSoriso urTierTobebi, mTavrobisa da sa­
zogadoebis funqciebi krizisul situaciaSi. es 
imitacia mravaljer gaTamaSda sxvadasxva asako­
briv jgufebSi da iqna demonstrirebuli ei-bi-
si-s, si-ei-ei-s, si-espaneTisa da safrangeTis na­
cionaluri televiziiT. simulaciuri modelis 
mizania _ brZola terorizmTan da analogiur 
situaciaSi mZevlebis gadarCena.

konfliqtur situaciaTa formalur model­
ebs swavlobs maTematikisa da logikis sagangebo 
dargi _ TamaSTa Teoria. misi miRwevebi gamoi­
yeneba samxedro saqmeSi, ekonomikaSi, anTropo­
logiaSi, teqnikaSi. 

gansakuTrebiT aqtiurad mimdinareobs bolo 
xanebSi ̀ saqmiani TamaSebis~ kvleva,  konstruire­
ba, romelTa safuZvelia menejmentis, warmoebisa 
da Sromis organizaciis, mdgradi ganviTarebis, 
antikrizisuli marTvis, sagareo-ekonomikuri 
urTierTobebis ganviTarebis, geoekonomikuri 
problemebis Seswavlis, strategiis SerCevis, 
inovaciebis danergvis, investirebisa da sxv. 
procesebi.

dRes sxvadasxva qveynebSi miRebulia saqmiani 
TamaSebis Semdegi saxelwodebebi: business games, 
jeu de simulation, giochi di simulazione, schpiele plani-
eren, деловые игры, jueges de simulation, romelTac 
safuZvlad sityva ̀ TamaSi~ udebs. es ukanaskneli 
ukavSirdeba simulaciur TamaSebSi variantebis 
`gaTamaSebis~ proceduras, romelsac adamiani 
asrulebs. adamianis CarTva modelSi modelire­
badi sistemis araformalizebadi aspeqtebis 
gaTvaliswinebis saSualebas iZleva, rogoricaa 
sxvadasxva individebis mier miRebuli gansxvave­
buli gadawyvetilebebi.

saTamaSo imitaciuri modelebis gamoyen­
eba, rogorc saswavlo ise kvleviT proceseb­
Si gamarTlebulia sxvadasxva mizezebis gamo, 
romelTagan mTavaria am meTodis misawvdomoba 
da misi ganxorcieleba didi finansuri da ma­
terialuri danaxarjebis gareSe. studentisaT­
vis saqmiani TamaSi aris realuri gamocdilebis 
Secvla modeliT, sadac naturuli (sawarmoo, 
laboratoriuli, organizaciuli) eqsperimen­
tis nacvlad gamoiyeneba, eqsperimenti analog­
Tan, cdis realur obieqtTan. 

cnobilia, rom nebismieri naturuli eqsperi­
menti, romelic tardeba realur cxovrebaSi, 
misi analog-modelze winaswar `gaTamaSebis~ ga­
reSe iwvevs did danaxarjebs, rogoricaa:

1. sawarmos danaxarjebi, romelTa saSualebi­
Tac xorcieldeba eqsperimenti.

2. warmumatebeli eqsperimentis SemTxvevaSi 
materialuri zarali.

3. eqsperimentis monawileTa moraluri dana­
kargebi, vinaidan yoveli warumatebloba iwvevs 
stress, romelsac SeuZlia eqsperimentis inici­
atorTa saqmiani aqtiurobis CaxSoba.

saqme Tu exeba eqsperiments kadrebis SerCevis 
sferoSi, marTvis maRali rgolis, saxelmwifoe­
brivi organizaciuli struqturebis doneze, 
maSin msgavsma eqsperimentma warumarteblobis 
SemTxevevaSi SeiZleba gamoiwvios yvelaze nega­
tiuri movlenebi: sistemis ngreva, arsebuli sis­
temis mimarT mosaxleobis ndobis dakargva, rac 
iwvevs socialur afeTqebebs, romelic SeiZleba 
gadaizardos mZlavr umarTav konfliqtebSi. 

yovelive es metyvelebs imaze, rom cxovre­
baSi siaxleebis, axali organizaciuli struq­
turebis, inovaciebis warmoebaSi danergavmde 
aucilebelia maTi analog-modelebis gamoyen­
eba, romlebic axdenen sistemis funqcionirebis 
imitirebas da misaRebi gadawyvetilebis varian­
tis  SerCevis saSualebas iZlevian.

amitom eqsperimentis Catarebisas saWiroa 
imitaciuri saTamaSo modelebis (saqmiani Ta­
maSebis) gamoyeneba, imisaTvis, rom gadaisin­
jos eqsperimentiT gaTvaliswinebuli yvela 
hipoTeza, sistemaze moqmedi gare da Sida 
faqtorebi da `adamianur resursTan~ (HR) 
dakavSirebuli problemebi.  es ki moiTxovs ana­
litikos-specialistebis, maTematikosebisa da 
programistebis erTobliv Sromas, ris safuZ­
velzec Catardeba eqsperimentis variantebis 
kompiuteruli gaTvlebi, miRebuli Sedegebis 
(faqtebis) analizi da sinTezi da Sesabamisad 
swori gadawyvetilebis miReba.

imitacias axasiaTebs Semdegi Rirsebebi:
1. imitaciis saSualebiT SesaZlebeli xdeba 

rTuli sistemebis Seswavla da maTi meSveobiT  
eqsperimentebis Catareba, agreTve marTvis sxva­
dasxva variantebis gamokvleva.

2. imitirebad sistemaze detaluri dak­
virveba da TviT imitaciuri modelebis agebis 
gamocdileba xels uwyobs obieqtis ukeTes gage­
basa da mis Sesaxeb axali codnis dagrovebas.

3. imitacia iZleva damatebiTi informaciis 
miRebis da nebismier saWiro reJimSi sistemebisa 
da procesebis gamokvlevis SesaZleblobebs.

amgvarad, maTematikuri modelirebis spe­
cialistebis gamocdilebasa da codnis gamoyen­
ebiT SemuSavebuli kompiuteruli imitacia wy­
vets rig problemebs, risi miRweva SeuZlebelia, 
rogorc maTemaTikuri modelebis gamoyenebis 
tradiciuli gziT, aseve eqspertuli meTodeb­
iT.

magram ekonomikuri procesebis msvlelobaze 
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mmarTvelobiTi gadawyvetilebebis mimReb 
monawileTa urTierTqmedebis gavlenis aRricx­
va manqanuri modelirebisaTvisac (aseve TamaSTa 
Teoriis meTodebisaTvis) miuRweveli aRmoCnda. 
aratrivialur SemTxvevebSi warmoqmnil urTi­
erTqmedebaTa aRweris sirTulem gamoiwvia erT-
erTi saxis imitaciis warmoqmna, rogoricaa e.w. 
saqmiani TamaSebi.

am saxis imitaciis Taviseburebas warmoad­
gens TamaSis procesSi ramodenime adamianis 
(eqspertebis) monawileoba da urTierTqmedeba, 
romlebic TavianTi rolebiT ganasaxiereben re­
alur funqciebs (ufro xSirad xelmZRvanelebs, 
marTvel personals) da maT konfliqtur urTi­
erTobebs.

imitaciuri saqmiani TamaSis ZiriTadi maxasia­
Teblebia: 

1. saqmiani TamaSi ekonomikuri sistemis gan­
viTarebis modelia. am sistemis ekonomikuri 
maCveneblebi misTvis gadamwyvetia, magram ara 
erTaderTi. sistemaSi agreTve erTveba iuridi­
uli, politikuri, socialuri da administraci­
uli faqtorebi. sistema sakmaod rTuli da sto­
qasturia. masSi SesaZlebelia subieqtTa mizneb­
is dapirispireba da mravalmxrivi konfliqtebi. 
ufro martivi sistemebisaTvis SeiZleba efeq­
tiani iyos tradiciuli (maTematikuri) model­
ebi.

2. saTamaSo modelSi xdeba monawileTa per­
sonificireba. maT eniWebaT garkveuli rolebi.

3. sistemis ganviTarebis modelirebisas 
xorcieldeba misi subieqturi elementebis ur­
TierTqmedebis imitireba. amasTan gasuli pe­
riodis gadawyvetilebebis da mimdinare gadawy­
vetilebebis Sedegebs Soris kavSiris arsebobis 
gaTvaliswineba.

saqmiani TamaSebis Seqmnis procesi Seicavs 
Semdeg ZiriTad etapebs: 

1) imitaciis obieqtebis gansazRvra. obieq­
tis cnebaSi Sedis: amocana, situacia an raime 
procesi (mag. warmoebis gadayvana ijaraze, misi 
aqcionireba an privatizacia). obieqtis arCe­
vas mohyveba misi funqcionirebis problemebis 
Rrma analizi, gamokvlevis programis damuSave­
ba. amave dros, ar aris saWiro TamaSSi Setanil 
iqnes realuri sameurneo sistemis marTvis yve­
la funqcia da procedura, saWiroa im kompo­
nentebis CarTva, romelic asaxavs modelirebis 
obieqtis funqcionirebis arss da xasiaTs (agre­
girebis meTodiT). 

2) saqmiani TamaSis tipis gansazRvra: sas­
wavlo, sawarmoo, kvleviTi, saatestacio da 
a.S. rogorc wesi, saqmiani TamaSebis nebismieri 
tipisaTvis xdeba misi saswavlo variantis da­
muSaveba, romelic bazaa seriozuli gamokvlev­
ebisaTvis. 

3) saqmiani TamaSis dakonkreteba. es etapi 

gulisxmobs im didaqturi miznebis analizs da 
gansazRvras, romlebic unda iyos miRweuli  
mocemuli TamaSiT. isini SeiZleba iyos mraval­
ferovani: leqciebze, seminarebze da praqtikul 
mecadineobebze miRebuli codnis gafarToeba,  
gaRrmaveba da ganmtkiceba; TamaSis monawileebis 
swavleba rTuli sawarmoo-sameurneo saqmiano­
bis xangrZlivi perspeqtivis pirobebis gaTval­
iswinebiT; praqtikuli unar-Cvevebis ganviTare­
ba, mmarTvelobiTi saqmianobis Seswavla misi 
ierarqiis yvela safexurze. 

4) monacemTa Segroveba saqmiani TamaSisaTvis. 
pirvel rigSi airCeva erTi an ramodenime konk­
retuli organizacia-warmomadgeneli (qvedan­
ayofi, samsaxuri), romelic axorcielebs mod­
elirebul process an xsnis analogiur kvleviT 
amocanas. amorCeul organizaciebSi Seiswavleba 
saqmis realuri mdgomareoba (teqnikur-ekonomi­
kuri  maCveneblebi,  resursebi, kavSirebi mim­
wodeblebTan da momxmareblebTan), wesdeba war­
moebis struqtura (qvedanayofebis samsaxurebis 
Tanamdebobis pirebis Semadgenloba), fiqsirdeba 
amocanis amoxsnis meTodebi da xerxebi (maTema­
tikuri aparati, kompiuteri da sxva). 

5) saTamaSo imitaciuri modelis konstru­
ireba. konstruirebis umTavresi nawilia im 
obieqtis funqciebis swori SerCeva, romlis 
modelireba xdeba. es SerCeva gulisxmobs maqsi­
malurad srul Sesabamisobas realurad arse­
bul prototipTan. amitom aq saWiroa Camoya­
libebul  iqnes Seswavlili organizaciis fun­
qcionirebis miznebi da dawvrilebiT ganxilul 
iqnes is pirobebi da faqtorebi, romlebic gav­
lenas axdenen maT miRwevaze. 

am pirobebidan mniSvnelovania gamoiyos Sez­
Rudvebi, marTvadi parametrebi da SemTxveviTi 
zemoqmedebani, romlebis dajgufeba imisaTvisaa 
saWiro, rom mkveTrad ganisazRvros garemos xa­
siaTi da gavlena (mag. sezonuroba, klimaturi 
pirobebi, riTmuloba). 

saqmiani TamaSebis konstruireba Sedgeba Sem­
degi etapebisagan: 

1) imitaciuri TamaSis Seqmnis saerTo mizneb­
is formulireba; 

2) modelirebadi obieqtis gamokvleva; 
3) gamokvlevis masalebis analizi da gaform­

eba; 
4) TamaSis koncefciis SemuSaveba; 
5) ZiriTadi moTxovnebis damuSaveba im Tama­

Sis mimarT, romelic unda Seiqmnas da misi te­
qnikuri davalebis Sedgena; 

6) saWiro dokumentaciis, TamaSis atributeb­
is kompleqtis damuSaveba; 

7) daprogramebisaTvis davalebis Seqmna, 
monacemTa bazis formireba; 

8) im literaturuli da sxva wyaroebis 
Seswavla, romlebic Seicaven imitaciuri Tama­



115

Sis ama Tu im qvesistemis mza amonaxsnebs (mag. 
kompiuteruli standartuli programebi); 

9) TamaSis programuli uzrunvelyofis 
gamarTva da damuSaveba; 

10) TamaSis scenaris dawera, romelic Sei­
cavs saTamaSo organizaciis daxasiaTebas, mis 
winaistorias da TamaSis wesebs. scenaris daw­
eris etapebia: 

a) TamaSSi mocemuli (virtualuri)  organi­
zaciis daxasiaTeba (misi struqtura, teqnolo­
gia an  produqciis warmoebis da momsaxurebis 
pirobebi, personalis Semadgenloba); 

b) virtualuri organizaciis winaisto­
ria (misi teqnikur-ekonomikuri da socialuri 
maCveneblebi TamaSis dawyebamde); 

g) TamaSis wesebi (TamaSis monawileTaTvis, 
eqspertebisaTvis, adminis-traciisaTvis in­
struqciebis Seqmna, calkeuli rolebis da Ta­
maSis miznebis aRwera); 

d) jarimebis da waxalisebis sistemis 
formireba (qulebi, Sefasebis rangebi). 

11) programis gamarTva (gamovlenili uzus­
tobebis da naklovanebebis aRmofxvra); 

12) saqmiani TamaSis demonstracia special­
istTa wreSi, romlebic ar arian dakavSirebuli 
mis konstruirebasTan, specialistebis SeniS­
vnebis gaTvaliswineba; 

13) saqmiani TamaSis danergva saswavlo pro­
cesSi. 

saqmian TamaSSi  maTematikuri modeli, ro­
gorc wesi, kompiuterze axdens modelire­
badi sistemis calkeuli formalizebadi as­
peqtebis imitacias. maTematikuri modelebi an 
imitatorebi SeiZleba agreTve warmoadgendnen 
monacemebis wyaros sistemis garemos pirobebis 
Sesaxeb, romelic ar aris damokidebuli moTama­
SeTa qcevaze. magaliTad, ganasaxieron amindis 
pirobebi an saerTaSoriso koniunqtura.

arsebobs agreTve `xeliT TamaSebi~, sadac 
ar iyeneben kompiuters. maT aqvT Tavisi upi­
ratesobani. unda aRiniSnos gansakuTrebiT maTi 
mniSvneloba saswavlo procesisaTvis. aq maTi 
gamoyeneba afarToebs saqmiani TamaSebis Sesa­
Zleblobebs, radgan saSualebas iZleva gaana­
lizebul iqnes monawileebis yvela nabiji da 
Sefasdes miRebuli gadawyvetilebebis Sedegebi. 
amgvar TamaSebs SeiZleba maTematikuri uzrun­
velyofa ar hqondes.  xolo im ”xeliT  saqmian 
TamaSebSi”, sadac maTematikuri modeli gamoi­
yeneba, igi warmoadgens saTamaSo imitaciis au­
cilebel pirobas da bunebrivad ukavSirdeba 
mis yvela danarCen elements, rac studentebs 
exmareba ekonomikur – maTematikuri meTodebis 
aTvisebaSi. 

swored simulaciur TamaSebSi, romlebic 
studentebs iv. javaxiSvilis sax. Tbilisis 
saxelmwifo universitetis imitaciuri mod­

elirebisa da swavlebis aqtiuri meTodebis 
sauniversiteto saswavlo-samecniero centrSi 
utardebaT, es adamianebi icvlian TavianT da­
mokidebulebas swavlisadmi. TamaSebSi ikveTeba 
imitaciis kidev erTi aspeqti – pedagogiuri 
potencialis arseboba, romelic studentebs 
codnis damatebiTi wyaroebis SeZenisken ubi­
Zgebs. 

aRniSnul centrSi Seqmnilia saqmiani Ta­
maSebisa da swavlebis interaqtiuri meTodebis 
banki, sadac Tavmoyrilia aq SemuSavebuli da 
msoflios 

wamyvan saswavlo centrebSi  Seqmnili simula­
ciuri (imitaciuri) saTamaSo modelebi. centris 
saqmian TamaSebze, romlebic aris Sesrulebuli 
kompiuterul versiaSi da maTematikuri uzrun­
velyofiT, moxsenebul iqna sxvadasxva saer­
TaSoriso konferenciebsa da simpoziumebze 
italia, germania, holandia, belgia, saberZneTi, 
safrangeTi, poloneTi, ruseTisa da litvis 
krebulebSi. es TamaSebi Sesulia saerTaSoriso 
katalogebSi. mopovebulia 2 vercxlis jildo 
evropaSi da mravali diplomi da sigeli. Ta­
maSebis avtori, amavdroulad statiis avtori 
aris simulaciuri modelebis msoflio aso­
ciaciis ISAGA-s wevri. am asociacias yavs ukve 
3 nobelis premiis laureati.

centrSi 2012-2013 wlebSi ucxoel avtorebT­
an erTad gamoica erToblivi ortomeuli „In­
ternational experience in simulation: eco­
nomica and business, ecology, sociology“, av­
torebi J. Tolordava, d. de tombi (holandia), 
d. qavTaraZe ( msu), j. panici (italia),  b. de 
anjelisi (italia), elizabet li (avstralia), p. 
rici (italia).
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